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TEXHUKA fblJIbIMOAPDI

TEXHUYECKUE HAYKU
MPHTW: 52.47.19

C.3. AxmetxaH', I.C. Nymapos?, O.B. MNpuwaesa', A.C. Kynewosa*

'Kaszaxcko-Pycckuit MexayHapoaHbIi yHuBepcuTeT, 1. AkTobe

?3anagHo-KasaxcTaHckuin rocyAapcTBeHHbI yHMBepenTeT uM. M. YTemuncosa, r. Ypanbck
*3anagHo-KasaxcTaHCKWin arpapHO-TEXHUYECKNIA yHUBEpCUTET UM.XKaHMMp XaHa, r. Ypanbck

YBENWYEHME AOBbIYN XXNOKUX YITNEBOOAOPOAOB MHTEHCU®UKALIMEN
HAMTHETATEJIbHbIX CKBAXWH MECTOPOXIOEHUA KAPAYATI AHAK

AHHOmMauusi: B cmambe paccmampuearomcsi goripochkl yeesnudyeHuss Oebuma dobbiearouyux
CK8aXUH 3a cyYem ygesludeHuUs rpoHuUyaemocmu rnpu3abolHol 30HbI HasHemamesibHbIX CKB8aXUH
obpabomkoli consHoU Kucriomol Ha npumepe mMecmopoxoeHusi KapayaecaHak. MecmopoxoeHus
KapayvazaHak sensiemcsi KpynHelwum 2a3odobbigarouumM mecmopoxoeHuem 8 KaszaxcmaHe u umeem
pekopdOHbie nokazamenu no 0obbide, cocmasnsouwue nodymu 45 % eceeo 2aza u 16 % ecex XudKux
yerneeodopodos, 0obbigaeMbix 8 cmpaHe. PeuupKynsauus OCYyWeHHO20 eas3a Ofi1 MaKcuMasibHO20
yeesnudeHusi 00bbI4u KOHOeHcama rnpueodum K MakcuMaribHOMY U38/1€HEHUIO.

B xo0e uccnedosaHusi 6b1/10 8bISI8/IEHO, YMO Hauebicwul rpupocm 0o0bbiqu docmuzaemcsi 3a
cyem 3akayku easa cerapauyuu 80 emopoli 0bbekm. [Noka3aH rnouck rnodxodsawux mMemooo8 CuMynsayuu
KoJsilekmopa ¢ y4emom ea20 huiibmpauyuoHHO-eMKOCMHBIX ceolicms. Paboma cumyrnsimopa ocHog8aHa Ha
UCIMonb308aHUU YUCIEHHbIX Memodoe ModesnuposaHus nnacma — pa3busku rnnacma Ha OUCKPemHoe Yucsio
y4acmkoe 8 mpexmepHoOM npocmpaHcmee u onpedesneHuss nogedeHusi nnacma u rrouda 0na 3adaHHbIX
ycnosul. PaccmompeH cueHapul ynydweHus aghghekmusHocmu obpamHOoU 3aKkayku cyxoz20 2asa fymem
rnposedeHuUsi KucriomHol obpabomku HasHemamesibHbIX CK8aXUH Ha [rpuMepe MECMOPOXOEHUs
KapayvazaHak.

Knrodyesble cnoea: KapauyacaHak, Oobblya, 3akayka easa, Xudkue yareeo0opoolbl,
HaesHemameJsibHasi CKeaxuHa, KucriomHasi obpabomeka, Kosrinekmop, cumMysissimop.

Mo paHHbIM MuHucTepcTBa aHepreTukn PK, nobeiva Hedptn B 2018 rogy coctasut 90,3
MUINMOHA TOHH, 31O 104,7 npoueHTa k 2017 rogy. [dobblva HedTM NO TPEM KPYMHLIM NPOEKTaMm
coctaBuT 53,9 MMNNMOHa TOHH, B TOM Yncne Ha mecTtopoxaeHun KawaraH — 13,2 MUnnmMoHa TOHH,
Ha TeHruse — 28,6 MunnmMoHa ToHH, Ha KapavaraHake — 12,1 MUnnnoHa TOHH.

CerogHa KapauaraHak siBAsieTCA KpynHEWLWMM ra3ogo0biBatonMM MECTOPOXAEHNEM B
KasaxctaHe n umeeT pekopgHble nokasatenu no gobbliye, coctasnsowmne novtn 45 nNpoueHToB
BCEro rasa n 16 npoueHTOB BCEX XUOKNX YrNeBOA0POA0B, LOOLIBAEMbIX B CTPaHe.

C Hauvana gewncteua OCPIT Ha mecTopoxaeHun gobbiTo nopsagka 155 MNH. TOHH XUOKNX
yrnesogoponoB n 6onee 196 mnpa. m® rasa. O6paTHas 3akadka rasa B MnacT 3@ aHanorMyHbIN
nepuopg BpeMeHu coctasuna nopsagka 74 mnpa. m3.

Ha KapayaraHakCkOM MEeCTOPOXAEHUN MPOAYKTUBHbIMU  SIBASIOTCA  NOACONEBble
kapboHaTHbIE OTMOXEHNSI PAaHHENEPMCKOrO U KaMEHHOYIoNbHOro BO3pacTa, MOLLHOCTb KOTOPbIX B
npegenax mectopoxaeHnsa coctaensieT 2000 m 1 6onee. Tun 3anexu — maccuBHasi. 3anexb
3KpaHMpyeTCs ranoreHHo-TePPUreHHOM MNOKPLILIKOM M3 NOPOoL KYHrypcKkoro Bo3pacTta [1].

Konnektopckne  cBOMCTBAa  MOPOL  MECTOPOXAEHMS  HeBbicokMe.  [lopucTtocTb
NpoAyKTMBHbIX nnactoB coctaensetr 10-13%. Konnektopbl npeacTaBneHbl W3BECTHAKaMU,
OONTOMUTaAMM N UX NEPEXOAHBIMU Pa3HOCTAMMU. Tun KOnnekTropa — NopoBbIA, MOPOBO-TPELLMHHBIN,
KaBepHO3HbIN. npeobnagaHne kapbOHaTHbIX TPELUMHOBATbIX KOSIEKTOPOB C BbICOKMM ra30BbliM
dhakTopoM M GonblUMM codepkaHnem cepoBogopoaa, 6nusocte BHK u MHK, H13kne nnacrtoBble
TemMnepaTtypbl, 3HauuTeNbHasg WCTOLLEHHOCTb pPe3epByapoOB CYLIECTBEHHO OrpaHuyMBaloT
NPUMEHEHNE TPaANLMOHHBIX TEXHONOIMMI MHTEHCUDMKaUmMmM 4obblun.

Bonblioe konnM4ecTBo METOAOB, NPUMEHSIEMbIX ANs1 ONTUMU3ALMM CUCTEMBI pa3paboTKw,
HanpaeneHbl Ha WHTEHCUMKaumo oTbopos. Mo AaHHOW MpUYMHE YXYALLAETCHA 3HepreTuveckoe
COCTOsiHMe NnacTta [2].

Ha pucyHke 1 nokasaHO pacnpegerneHve nnacTtoBbiX XWOKUX YrineBodoponoB MO
obbekTam pas3paboTkm Ha KapadaraHakCkOM MecTopoXdeHun (McTouHuk: mogenb KIlO,
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agantaumsi Mmogenu ¢ ydyetom baktudeckux gaHHblx 3a 2011 r.). Ha rasoByto Lianky npuxogmtcs
65% 3anacoB XY (49% BO 2-om o6bekte +16% B 1-oM 00ObekTe), YTO MoAvYepkMBaeT TOo, YTO
KapauaraHak, rnaBHbiM 00pa3oM, €BMSETCA ra30KOHAEHCATHbIM MECTOPOXAEHNEM, a He
HeTAHbIM MECTOPOXOEHNEM.

CnepoBatenbHO, PeUMpKYNsuMsa OCYLLEHHOro rasa [Afsi MakCMMarbHOro yBENnu4eHus
[o0blun KOHAEHCaTa NPUBOAUT K MakcumanbHoMy m3sredeHuto XKY. CpaBHuBasi 3TOT areHT co
BCEMU ApPYrMMW pabouMMy areHTamu, MOXHO OTMEeTUTb, YTO HauBbICLUMA NPUPOCT [OO6bIYM
OOCTUraeTcs 3a CHET 3aKadky rasa cenapaunm Bo 2-oM 00bEKT.

" Ofuekr 1
B Ofverr 2

OfterT 3

PucyHok 1 — Pacnpegenenune nnactoBbix XKY no obbektam pa3paboTkn Ha MECTOPOXAEHUN
(MnH.cT. M%) — cornacHo Mopgenu 2

CornacHo mopgenu konnektopa Hambonee adheKTUBHLIM ABNAETCS BapuaHT 3aKauku
OCYLLUEHHOrO rasa B ra3oByto Lanky (2-1 06bekT). 3To 06yCcrnoBneHo cnegyowmmmn daktopamu:

— 3aKauyka BO 2-1 00BbEeKT HanpaeneHa Ha HanbonbLUyo YacTb nnacToBbix XKY;

— ynaeTtca nsbexarb NpexaeBpeMeHHOro NpopbiBa B 4OObIBAOLLNE CKBAXKUHBI;

— KO3(PPULMNEHT M3BNEYEHNSA MOBbLILLAETCH 3a CYET NOAAEPKAHUA AABMNEHUS;

— n3Brie4yeHne JONOMHUTENbHOrO KOHAEeHcaTa 3a cHeT MOBTOPHOIO UCNAapeHUs.

[Mo3TOMYy  OCHOBHbIM  WHCTPYMEHTOM  yBenu4eHus  OobbluM  MOXHO  HasBaTb
HarHeTaTenbHblE CKBaXXWHbI, Yepe3 KOTopble 06paTHO 3akaunmBaeTcs NPUPOAHbLIN ra3 B NnacT.

MecTa pacnonoXeHusi CyLEeCTBYIOWMX W HOBbIX HarHeTaTeslbHbIX CKBaXXWH MOXHO
yBuaeTb Ha pucyHke 2. Ha cerogHsilHWA [eHb Ha MECTOPOXOEHMM (YHKUNOHUPpYLOT 17
ra3oHarHeTaTesbHbIX CKBaXWH.

YBenuueHne gobblun OO COBPEMEHHbIX nokasaTtenen notpeboBana OT UHXEHEPOB MOUCK
noaxoadwmx MeTogoB AN cuMynsauum Konnektopa. B camom Hadane 6binn BbiGpaHbl 10
CKBaXWH, B KOTOPbIX KMCMOTa npuMmeHanacb Anss obpaboTku npu3aborHOM 30HbLI Nnacta
(ymeHbleHne ckuHa). Ona aToro, cnyckanu rmbkme HKT ana o4nucTkm CTBOMOB CKBaXWH U
3akadmBanu KUCnoTy npu HM3kmx pacxogax 0,1 M3/MuH no 60NbLLIOMY NPOAYKTUBHOMY MHTEPBAny.
[anee kncnorta B maTpukce 3agaenueanacb B nnact npu pacxoge 0,79 m3/muH. Cpasy xe B
nepBbIX CKBaXXMHaX Habntoganocb nosbiwleHve koadhduumeHTa npoayktmeHoctn Ha 400%. Ho
npegenbHo 6onbline WHTepBanbl NpuBenuM K npobrneme € TpaauMUMOHHBIM 3a4aBfiMBaHUEM
KACNOTbI; KakK TOMbKO KMCMNOTa MpuBena K pacKpbiTUKO 3arpsa3HEHHOro y4yactka nnacra, 3ToT
Yy4acTOK MOrfoTU OCTaBLUYHCS KUCIIOTY.

CoBpeMeHHble nporpammHble obecneyeHnst (CMMyNAToOpbl) NO3BOSMSAT KOPPEKTHO AenaTb
NMPOrHO3Hble pacyeTbl Ha nepuon paspaboTkM, HO TeM He MeHee HeOobXOAMMO YyuTbiBaTb
BO3MOXHOCTb HECOOTBETCTBMS MPOrHO3NPYEMbIX pe3ynbTaToB C pearibHbiM NOBeAeHMEM
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Mporpamma Eclipse, cosgaHHaa komnauuen Schlumberger, cnocobHa yunTbIBaTbH
BCEBO3MOXHbIE CIIOXXHOCTU B MOBEAEHWUM pe3epByapa M NracToBbIX XWOKOCTEW M Mo npasy Ha
CEerofHsALLHMN AeHb SABNSETCS NpeanoyvTUTENbHbIM MpOorpamMHbIM obecrnedeHnemM, CrocobHbIM
CUMYyNNpoBaTb MNOBEAEHWEe YHUKANbHbIX W MHOrOrPaHHbIX MECTOPOXOAEHUW, KaknMm aBnseTcs
ra3okoHgeHcaTHoe MecTopoxaeHne KapadaraHak.

PaboTta cumynsitopa ocHoBaHa Ha UCMOMb30BaHWUM YUCHIEHHbLIX METOA0B MOAENVPOBaHWS
nnacta — pasbvBKM nNnacta Ha AWCKPETHOE YMCMO Yy4aCTKOB B TPEXMEPHOM MPOCTPaHCTBE U
onpegeneHna nosegeHns nnacta M niovaga ona 3agaHHbIX yCcnoBuW. PaccMOTpeH cueHapui
ynydweHna addeKkTMBHOCTM 0BpaTHOM 3akaykM CyxOoro rasa nyTem MpOBeAEeHUs] KUCITOTHON
06paboTkM HarHeTaTenbHbIX CKBaXWH Ha npumepe mectopoxaeHua KapadvaraHak. Mcnonb3ys
UCXOOHble [aHHble: MOPUCTOTCb, MNPOHULAEMOCTb, MNNacToBOe [aBfieHue, pesyrnbTaTbl
nccneaoBaHUA CKBaXMHbl M T.4. Oblna noctpoeHa 3-X MepHas MoAenb yyacTka nnacra,
BKovatoLasn B cebs HarHeTaTenbHyl0 CKBaXXMHY U coceaHne AobbiBatoLme CKBaXMHbI (puc. 3).

High Rate Acid Stimulation Results
Incremental Production, m3/day
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PucyHok 3 — Pe3ynbTaTbl MHTEHCUBHOW KUCNOTHOW 06paboTku (MpmMpocT 4o6b1un)

BbINo NpuHATO pelueHMe MPOBECTU KUCIOTHYIO 06paboTKy npu3abonHoM 30HbI nnacta
AN yBENUYEHUSA NPUEMUCTOCTU CKBaXKMHbI. PekomeHgoBaHo 6bino 3akayvaTb 28 % HCI 6onbumnmm
pacxogamu 600 n/m. B wutore, nocne wuaMeHeHUs1 PUNbTPAUMOHHO-EMKOCTHbIX MapamMeTpoB
HarHeTaTeNbHON CKBaXWHbl AOMNOMNHUTENbHasa Aobblda no HedpTM cocegHUX ABYX A0ObIBAKOLLMX
CKBaXWH cocTaBuna npumepHo 32000 m*> wnm 200000 6Gappeneil, Ha caMOil CKBaXKUHE
npMemMmncToCcTb yBenuyunacb Ha 35 %.

Ewe ogHum HanpaBneHnem B MHTEHCUMMUKaUMM MPUTOKA C MUCMOMb30BaHWEM CONSAHOMN
KMCNoTbl ObINIO 3akayka camoHanpaBnsAlLWENcs KACNOTbl C BbICOKMM pacxogoM — cebiwe 4,8
M*/MUH. OTOT TWN renMPOBAHHON KWUCMOTbI BbleAaeT Xxodbl B KapBOHATHOM KOMMeKTope, HO B
npouecce oTpaboTkM pH noBbIWaeTca M MNPUMBOAUT K CLUMBAHMIO WU 3arycTeHuo nongos.
BA3koCTb KMCMOThLI BO3pacTaeT, BPEMEHHO BPEMEHHO 3aneyaTbiBas XOA4bl M HanpaBriss CBEXYHO
KMCNOTY Ha Apyrne noBpeXaeHHble y4acTku nnacTra.

KapboHaTHble KONnekTopbl 6513 nexalumx MecTopoxaeHu kak 3anagHoro KasaxcraHa,
Tak n Poccun oueHb noxoxm (OpeHbyprckoe, YmHapeBckoe, PoxkoBckoe u ap.), mostomy B
aekabpe 2015 roga komnaHuen «[lasnpomHedTb-OpeHbypr» COBMECTHO CO cneuuanuctamm
komnaHumn «Lnombepxe» ycnewHo peannsoBaH NPOEKT Mo ONTUMMU3aLmMK KUCNOTHbIX 06paboTok
Ha BocToyHoM yyacTke OpeHByprckoro HedTerasokoHAEeHCAaTHOrO MECTOPOXAEHUS.

CyTb MeToaa 3akntovanacb B KOMOMHALMK TEXHOMOMMIN MaTPUYHON 00paboTKM OTKPLITOrO
CTBOSlA CKBaXWHbl BA3KOYNPYron CaMOOTKIOHSOWENCA KUCIOTOM W KacCMYeckoro metoaa
KMCIOTHOrO MHOrCTaguMHOro rugpaenuyeckoro paspeiBa nnacta (MIPM) B kapboHaTHOM
konnektope. Peanusauusa npoekTta no3sonuna yBenuunuTb NpoayKTUBHOCTb CKBaXUHblI HA 15% no
CpaBHEHUIO C TPaAULMOHHON TexHonormem kncnotHoro MIrPIT.

YHuKaneHoCTb paboT, NPOBEAEHHbIX B paMKax COBMECTHOrO npoekta, obycrnosneHa
BOBIIEYEHMEM OTKPbLITOro kapboHaTHOro CTBOMa B pe3ynbTupylowun Aebut npu addekTMBHOM
pasmelleHmn TpewmH kncnotHoro Pl B kapboHaTHOM KonnekTtope. NonoxutenbHbln adhdekT
npoekTa, 3aKr4YalLWmnca B yBENNYEHUN NPOU3BOAUTENBHOCTU CKBAXWH, AOCTUraeTcs 3a cyeT
NproBLLEHNS MUKPOTPELLMHOBATOCTM U NpOoTpaBnnBaHusa 6onbLuero oobema TpeLuH [3].

Ha mecTtopoxaeHun KapadaraHak Takke NpuMeHSAT MEeTo, KUCNOTHOrO MHOMCTagunHOro
rmgpaenuyeckoro paspbiea nnacta (MIPI1) B kapboHaTHOM KomnfekTtope, HO Ha LoObiBarOLLMX
CKBaXXMHaX.



Mpoueccbl nogaepXaHuss W yBenuyeHus Oo00bl4n  YrnMeBOAOPOLAOB Ha  KaXaoMm
MECTOPOXAEHUN OAMH W3 BaXHbIX MOMEHTOB B pa3paboTke, Tak kak 6Gnarogaps uM ecTb
BO3MOXHOCTb YBENMYUTb KOHEYHYt0 KMH 1 cOOTBETCTBEHHO YMEHBLLINTL CE6ECTOMMOCTb HETH.
Ha mectopoxgeHun KapayaraHak MMEHHO Hu3kas cebectommocTb Aobblun HedTn (okono 4,3
aonn./6appenb) BO3BOAUT MNPOEKT B paHr OO4HOMO M3 CaMbIX 3KOHOMUYECKM 3PEKTUBHBIX
HedTerasoBbIX NPOEKTOB B MMpe. HECMOTps Ha 3HAYMTENBHOE CHMKEHNE MUPOBbLIX LleH Ha HedTb,
3TO [JaeT OrpoOMHY BO3MOXHOCTb M5 AanbHEWLWEero YCTOMYMBOrO pasBUTUSA MNpOeKTa, TeEM
cambiM, obecneumBasi CTaOWIbHBLIA MPUTOK AEHEXHbIX MNOCTynneHun B OGrompkeT Pecnybnukn
KasaxcTaH.
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KAPALLUbIFAHAK KEH OPHbIHOA ANOAY ¥HFbIMANAPAObI UHTEHCUOUKALUANAYbBIMEH CY¥UbIK
KeMIPCYTEKTEPAOIH ©HAOIPYIH KAPKbIHOATY
C.3. AxmeTxaH, I".C. l'ymapos, O.B. pmwaesa, A.C. KynewoBa

Makanada e2a3 atidaywbl yHFbiManapObiH myr MaHbl aliMarbiHOarbl emki3zilumiciH apmmbipy
apkbiribl 6HOIPY YHFbIManapObiH WhbiFbIHbIH KemMepy Macesneci masnkbliaHaobl.

KapawnbiraHak keH opHbl KazakcmaHOarbl eH ipi 2a3 eHOipywi keH opHbl 60sbin mabbinnadbl XoHe
endeai eHOipinzeH b6aprnbiK CcyUblK KemipcymekmepdiH wamameH 45 nalbi3biH XoHe 6apribiK CyUblK
KemipcymekmepiHiH4 16 nalbi3biH  pekopOmbiK  Kepcemkiwke ue. KenmipineeH 2a30bi XyUeHIH
npobnemanapbiH 6apbiHwa KeHelmy ywiH Kalima icke Kocy 6arOapriamarnbsik x)acakmama 6ardaprnamaribik
JXacakmamaHbiH 6acka KOMIOHeHMmepiMeH calKec KeriemiH eH yrKeH aKcmpakuyusiFa biknan emedi, 6yn
SKCMpaKYUsIHbIH €H XoFfapbl Xbiridamiblfbl eKiHWiciHOe 2a30bl cenapayusinay apKbirbl KOS Xemkisineoi.

ModernsdeydiH caHObIK 8dicmepiH KondaHyra HezizdernzeH CuMyrnamop — [acmuHaHbiH yw
enwemdi keHicmikmeai duckpemmik caHbl 6olibiIHwa 6enikmepi xoHe berneineHeeH wapmmapsa apHanfaH
nacmuHa MeH CYUbIKMbIKMbIH MiHE3-KYIIKbIHbIH aHbiKmarybl. Mbicanbl KapalbiraHaKk KeH OpHbIHOa
YHFbIManapdbl KblWKbINObIK 6HOey apKbifibl Kypfak 2a30biH Kepi arfbiCbiHbIH muimdinieiH apmmbipydbl
3epmmelodi.

OHiMOi  KOIekmopObl OHbIH CbilUbIMObIIbIK  Cy30efieHy KacuemmepiH ecKepe OmbIpbir
cumynsayusira calkec adicmepdi izdey xondapbl KapacmbipbliIFaH.

TyliiHn ce30ep: KapawsbiraHak, 2a3dbl 6HOIpy, 2a30bl aliday, cylibiK KeMipcymekmep, UHbeKUUSIIbIK
YHFbIMarnap, KbiWKbITMEH eHOey, pesepayap, mpeHaxep.

INCREASE IN THE PRODUCTION OF LIQUID HYDROCARBONS BY INTENSIFYING INJECTION
WELLS FROM THE KARACHAGANAK FIELD
S. Akhmetzhan, G. Gumarov, O. Grishaeva, A. Kupeshova

The article discusses the increase in production wells at the expense of increasing the permeability
of the bottomhole zone of the injection wells by treating with hydrochloric acid in the example of the
reservoir.

The Karachaganak field is the largest gas producing field in Kazakhstan and has record production
figures of almost 45 percent of all gas and 16 percent of all liquid hydrocarbons produced in the country.
Retsipkulyatsiya osushennogo gaza for maksimalnogo uvelicheniya dobychi kondensata ppivodit to
maksimalnomu izvlecheniyu, spavnivaya etot agent CO vsemi d.puguyu pabochimi agentami, mozhno
otmetit chto naivysshy ppipost dobychi dostigaetsya za schet zakachki gaza sepapatsii vo second obekt.
Simulator of the use of the overarching of the nomer Scenario of improving the efficiency of the dry gas
pumping of the gas through the acidification of the well in the well in the wake of the center of the wagons at
the center of the day at the wagons in the world. The search for suitable methods of reservoir simulation with
regard to its reservoir properties is shown.
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T.B. AxmeTxaHoB, LLI.B. ToneybaeBa
KaparaHabl MEMNEKETTIKTEXHUKANbIKYHUBEPCUTETI

cyabl A3 T¥TbIHATbIH BAUIAHBICTbIPFbILW 3ATTAPAbI OAUBIHOAY TEXHOJIOIMUACHI

AHOamna: J)XaHa 6ybiHOarbl Xofapbl mMuiMOi balnaHbicmbipfbil 3ammapdbl  byeiH Kern
KomrioHeHmmi KypamOapObi natdanaHa ombipbin anadbl. by xymbicma MexaHOXUMUSITIbIK akmuemeHJipy
MEeXHO02UsICbIH KondaHa OmMmbIPbIN, KAUHKepriiei memeH 6alnaHbicmbiprbiumapObl any MyMKiHOIe
meopusinbiK mypsbidaH HeeziddenzeH. MyHOal npuHuyun 6olbiHWa KypambiHOa mypni Kyndi XeHe KOX
Kandbikmapbl  6ap, KMuHKepriei memeH balnaHbicmbiprbiumap anadbl. KnuHkepriei memeH
batinaHbicmbiprbiumapdbl  dalibiHOay Ke3iHOe MexaHOXUMUSbIK akmuemeHdipy npoueci 6ipreckeH
ycakmay npoueciHde spmypni MuHepanobik KOMIOHeHMMmMepOiH KypaMbiHbiH Ken 60nybl candapbiHaH
HerypnbiM Kypleni 6onbin mabbinadbl. byn mexHonoaus nopmiaHouemMeHmmi Hemece MuHeparsobl
Kocnanapb! bap KnuHkepOi xoHe cy memeHOememiH KOMoHeHmMi 6ap Moducpukamopdbl MexaHuKaslblK
benceHlipyze HeaisOenzeH. Cyneprnacmugukamopdbl balinaHbicmbipy mypfbicbiHaH eH bernceHdi kanbyuli
OKcuOli XxeHe aulpokcud 6osybl MyMKiH. MyHbIH 6aprbifbl XubIHMbiFbIHOa 6GEPIKMINIK KacuemmepiHiH
apmybiHa, coHOal-aK onapObiH Hez2i3iHOe KITUHKepiai memeH balnaHbiCmbIpFbilumap xoHe 6emoHAapObiH
natiGanaHy curnammamalsiapbiHbiH apmybiHa 9Keslyi muic.

TyidiH ce3dep: 6alnaHbicmbipfbill  Mamepuandap, audpamauyusi, KruHKepriei memeH
balnaHbicmbipFbiumMap, CymymhbiHy, MEXaHOXUMUSIIIbIK aKkmueayus.

>KaHa OyblHOafFbl Xofapbl TUiMAI GannaHbICThIpFbIW 3aTTapabl OyriHri KyHi »KakcapTbliFaH
Kypbinbic-nanaanaHy kacuettepi 6ap oapTypni (pyHKUMOHAnNAbIK MakcaTTafbl >XOfFapbl cananbl
GeToHOapabl anyabl KamTamachbl3 eTeTiH Ken KOMMOHEHTTI KypamaapAbl nanganaHa oTbipbin
anagbl. MyHpan OGannaHbICTbIpFbllUTapabl KypyAblH HEridiHe OHblH, Oapnblk  Ke3eHngepiHae
TEXHOMNOMUSAHbI MakcaTTbl Gackapy KaFumgaTtbl xaTagbl: ©enceHai KOMMNOHEHTTepai narganady,
OHTaWnbl Kypamaapabl a3ipney, XMMusnblk MoaudukaTopnapabl kKongaHy xeHe 6acka aa kenbip
Tocingep. MyHgan npuHuMn OGOMbIHLWIA KypamblHOA Typri Kyngi KeHe KOX kangblktapbl 6ap,
KNUHKepniri TemeH GannaHbICTbipFbilTap [1,2] anagbl. Byn mMeceneHiH TeopuanbiK acnekrinepi
OypbIH KeTepinreH [3,4]. Ananga, onap KocbiMLUIA 3KCNEepUMEHTanabl pactayabl XXaHe Tankpinayapl
Tanan eteq,.

OHepkacinTik  kanablkTapabl Kagere apaTty fAedreniH Oip wMesringe apTTbipyda
OarinaHbICTbIpFbiUTaApAblH,  KYPbINbICTbIK-TEXHMKAMNbLIK ~ KacMeTTepiH  »KakcapTydblH  XaHa
MYMKIHAIKTEpPI eHAIpiC TEeXHONOrMAcbiHAa MEeXaHOXUMUANbIK akTUBTEeHAIpYAiH Ker KOMMOHEHTTI
OarinaHbICTbIpy 84iCiH KongaHyFa MyMKiHAIK 6epgi, oHAa 6annaHbICThIpFbILUTaApAbIH )KaHa OybIHbI —
a3 cy TyTbliHaTbIH 6annaHbICTbIPFbILUTAP any Herisgenrex.

Cyapl as TYTbIHATbIH OalinaHbICTbIpFbiLUTaPAbI AanblHoay TEXHOMNOIUACHI
nopTnaHaueMeEHTNEH HeMece KypambliHAa Cy TeMeHAEeTeTiH KOMMOHEHTI Gap mogudukaTopsl,
MaceneH Kypfak yHTaK Tapisai cynepnnactudgpukatop C-3  kocnanapbl 6ap KrMHKEpMeEH
MexaHukanblk 6encengipyre HerisgenreH. MexaHukanblK akTUBTEHAIPY aTanfaH KOMMOHEHTTepai
apHanbl pexunm OOoMblHWA Ke3eHAiK HeMece Y3AiKCi3 XXYMbIC ICTeMTIH TapTy arperaTtrapblHAa,
HerisdiHeH wap guipmengepiHae OGipriecin TapTy XonbIMEH >Xy3ere acbipbinagbl. Cy TyTbiHYAbIH
ToMeH OGaunnaubicToipfbill  (CTB) xeHe onapgblH  Heridinge OeToHgapAdblH — KacueTtTepi
OalinaHbICTbIpFbILUTAPAbIH, HETi3ri XikTemenik 6enrici 6onbin TabbiNaTblH MUHEpPaNAbIK KOCMaHbIH,
TYPi MEH KypamblHa GannaHbICThbl KEH LLUEKTEpAE e3repeqi.

Tasa knuHkepnik 6annaHbICTbIPFbIW CYTYTbIHYbl TOMeH GannaHbicToipfbilwTap CTH -100
(100% nopTnaHOueMeHT HeMece KIMHKeP) €H >KoFapbl OEepikTiK KepceTKiluTepMEH, KaTtaro
KapKblHBIMEH >XoHe y3aK Mep3imainikneH cunaTttanagbl. OnapabliH OenceHainiri 6acTtankpl
LEMEHTTIH, HeMece KNWHKepAiH, cunattamacbiHa 6annanbicTel 70-TeH 100MlMa-Fa geniH Kypanabl,
an KaTal KapkblHbl KanbinTaH kemniH 18-24 cafaTtaH keniH 6ocaTy OepikTiriHe XeTkeH Kkesae
XbINbITbIN  bIFANAaHablpyaaH eTkisben-ak TemipbeToH OyrbiMaapbl MEH KOHCTPyKUMANapbiH
JanblHgay MYMKIHAINH KamTamacbid etedi. CTb-100 HerisiHgeri 6eToHgap YWiH KyOUKTI xeHe
npuamanblk 6epikTikTiH (300-500kr/M3 weriHae 6annaHbICTbIpY WbiFbiHOapbl KesiHge 70-teH 100
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MlMa-Fa geniH, an Xofapbl cananbl TONTbIPFbILUTAPAbLI NanganaHy kesiHge-150 MlMa-Fa gewin), cy
OTKI30eyLWiNikTiH, cynbdaTka TesimainikTii, asasfa tesiMmainiktiy, (600-800 umkn xaHe odaH Aa ken)
YKOFapbl MBHAEPI TOH.

MuHepangbl KocnanapblH, (KBapL, KyMbl, JOMHA TYWIPLUIKTENreH KOXbl HEMece onapabiH
Kkocnanapbl TeH OonfaHga) TWICTIi MesiepiH eHrize oTbipbin, GannaHbICTLIPFbILTAFbl LEMEHT
yneciHi4 50%-fa geniH asatobl 6annaHbicTeiprbil (CTB-50) 6enceHginirivi4 50-geH 80 Mlla-fa
neniH, 6eToHHbIH 6epikTiri 60-70 Mla, asasra Ttesimainiri 400-600 uMkngeH TemeH emec bipwama
TemeHaeyiHe aken cofagpbl.

KypambiHaa knuHkepnik 6eniri 30% (CTB-30) 6ap 6avnaHbICTbIPFbIWTLIH, GenceHainiri
MUHepanabl KocnaHblH TypiHe 6annadbicTbl 400-600 (40-60 MIa) mapkanbl nopTnaHAueMEHT
OenceHpinirive cerkec kenepi xoHe 200 uukngaH TeMeH emec asasfa TesiMAainiri kesiHae 40-50
MlMa kem emec 6eToHgapabIH OepIKTiriH anydbl kKamTamachI3 eTeai.

OnapgapblH HerisiHae 6eTtoHaapra oHe CTB ToH kKacueTTepaiH epekweniktepi onapabliH
KYPbITbIMbI  3NTIEMEHTTEPIHIH, MeXaHUKanblK TYPaKCbI3Oblfbl XXOHe orici3 OannaHbicTap OoMbIHLIA
LeMeHT OoHAepiHiH iWiHapa blablpayblHa 9Kern cofaTblH MeXaHWKamnblK-XUMUSTbIK akTUBTEHAIpY
HoTwkeciMeH 6GannaHbiCTbl. byn peTte «kenem Oipniringe 6enceHai  opTanblKkTap CaHbl
anTapnbikTan aptagbl, ©Oyn  0GannaHbICThIPFLIWTLIH  KypaMblHOAaFbl  MUHEepanabl  KOCMaHbIH
KpemHesemaik ©Geniri TymipwikTepiHiH 06eTiHe ge »XaTKbl3blilybl MYMKiH. ABTOprapAblH nikipi
foribiHWa [5] MexaHuKanblK akTUBTEHAIPY NPOLECIHAE XOFapbl ANCMNEPCTI XoHe Xofapbl benceHai
ueMeHT Oernwektepi MeH OenceHai MuHepandbl KocnanapAbl opraHvkanblk MoaudoukaTop
MorekynanapbiMeH (c-3 cynepnnactudumkaTop) esiHAik Tockaybingay (kancynanay) xypegi, oyn
KaTTbl gucnepcTi asa GenwekTepiHiH, YCTiHr OeTiHiH, ancnepcusnblk opTamMeH — CyMeH e3apa
apekeTTecyiHe e3iHOiK OavblHAObIFBIMEH >XanFacagbl byn peTTe, aBTopnap Xyka AucnepcTi
KNUHKepNik MMHepangap MeH MoaudukaTop Mornekynanapbl apacbiHia MexXaHOOEeCTPYKLUMUS XoHe
XYMEHI MexaHukanblk eHaey npoueciHae Ty3inreH KypbinbiMgapabl kamta Kypy ecebiHeH
opraHoMuMHepangbl kKeweHgepgiH nanga ©onyblH >KOKka  WblFapmangbl.  [lonMMmunHepangbl
Tyvipwiktepdid, amopdusaumananraH 6eTiHge moaudukaTtop MoneKynanapbiHblH - KepceTinreH
KabblKLanapbIHblH UKcaumachl xaHe BekiTinyi opbiH anaabl gen 6omkaHyaa.

AkbipblHOa, Oyn peTTe OacTankbl ueMeHTTepMmeH canbicThipfaHga CTB cy TYTbIHYbIHbIH
antapnbiktam (30-40% - Fa) TemeHnaeyiHe Kon xeTkisineai »xeHe 6annaHbICTbIPFbILUTLIH, OHbl CakKTay
KesiHae ruapatauunanblk 6enceHainiriHii y3ak cakranybl KaMTamachI3 eTineg,.

Ocbinanwa, 6annaHbICTbIpbIFbIL TYMIPLIKTEPAI any TexHonormsacbiHgarbl U3nKa-xmmmus
KaFmaaTTapbliH NpakTUKanblK iCKe acbIpy KIWHKEPRiK TyuhiprnepaiH, AMCNepcUsanbifblH  apTTbipy
KesiHae rugpaTtaumsanblk OGenceHAainikTiH, KaTTbiNblK MeH OepiKTikTiH >KoFapblnaybl MeEH cy
TYTbIHYObIH,  yiiFaloblHaH, KAVHKEPSIK  KOPbIH CaKTay JXoHe KapKblHObl >Xymcay KesiHge
OenceHpinikTii Te3 XofanyblHaH OankanaTblH OCbIHbIH, >KafbIMCbI3 cangapriapbl apacbliHOafbl
ASCTYpni NopTnaHaueMeHTTepre ToH kapama-KauwbinbiKTel bonabipMayra MymkiHAik 6epai, 6yn
Kasipri Xyka yHTaKkTbl LeMeHTTepaiH KOHCTpyKUunanapabl y3ak nanganaHraH kesge "esiH-e3i petrey"”
kabineTTiniriH azantagpl xxaHe onapablH 6epiKTiriHe Tepic acep eTyi MyMKiH.

A3 cy TyTblHaTbIH GannaHbICTbIPFbILUTAPAbIH, KACMETTEpPIHIH, 6enrineHreH epekwenikrepi, on
GipiHWIiAEeH, KNMHKEPNIK KypayblWTblH OGannaHbICTbIpFbILl KacueTTepiH OGapblHWwa TOonblK icke
acblpyFa MyMKiHAiIK OepeTiH onapablH, rmgpaTaumsacbhiHbIH, epeklwenikTtepiMmeH TyciHgipinegi, oyn 1-
KecTeferi gepekrepae KenTipinreH [6].

1-kectene kenTipinreH manimettepaeH, anutTiH CTB-100 rmgpaTtauus gspexeci 6actankpl
nopTnaHaUeMeHTKE KaparaHga, acipece anfallkbl yakblTTa anTaprbliktam TemeH 6onagbl. byraH
CTB-100 rugpataumsa eHimaepiHgeri akTiH TeMeH Menwlepi cenkec keneni. CoHbimeH kaTtap, CThb
LEMEHT TacTapblHblH OepikTiri O0apnblk Mep3imae OacTtankbl NOTpraHAUEMEHTTIH 6epikTiriHeH
anTapnbIKTan acbin Tyceai.

MwuHepangbl KOCnaHbl €HrisreH Kkeage KNWHKepnik Genikte anuT rugpataumsl Lopexeci
Kocna Kypambl Xofapbl 60onfFaH carbliH apTagbl, Oyn KNMHKepnik Kypamapl rmgpatauusanay kesiHge
GeniHeTiH GannaHbICTbIPYLWbI 9K KpeMHe3eMAi MuHepanabl KOCnaHblH KpeMHe3emAi Kypampac
OeniriHiH ©3apa apekeTTecyiHiH cangapbl 6onbin Tabbinagpl.

Byn XeHiHOe cy TyTbiHybl TOMEH apTypni GannaHbICTbIpFbiWTaFbl anuTTiH rMgpatauus
O9pEXeCiH aHblKTay HaTwkenepi 2-kectede KenTipinreH, oHbiH iwiHae CTB — 40-CTB-80, oHbIH
iwinge XK80-22 MocaHepro Kyn-wWhblfbICbIHbIH, THiCiHWE 60-20%-bI 6ap.
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1 kecte — bactankbl nopTtnaHguemeHT xaHe CTB-100 ueMeHT TacTapbiHbIH, rmgpataums
Oapexeci xxaHe bepikTiri

YakpIT, Ty | Cbify kesiHgeri 6epikTiri, MlMa| AnuT rugpatauumscel, % OK Kypambl, %
L, CTB-100 My, CTB-100 My, CTB-100
1 32,0 82,4 52,3 26,7 2,8 0,9
3 57,5 124,5 59,0 34,0 4,5 1,2
7 72,6 156,7 66,7 40,0 6,3 1
28 81,7 184, 0 71,4 52,0 8,2 2,6
90 90,3 196,2 78,0 56,2 9,1 2,8
180 98,5 206, 0 81,6 64,3 9,8 3,1

MyuuonaH peakuusiCbiHbIH, cangapbl MUHepangbl KocbiMwacbkl 6ap cy TyTbiHybl TeMEH
rmgpatauma eHimaepiHgeri epkiH okTiH a3 Menwepi 6onbin Tabbinagpl, on 28 Toynik yakbITbiHAA
MblHanapabl Kypanabl: 6acTtanksl NOpTNaHALEMEHTTe LUeMeHT TacTtapbiHaa — 9,4%, CTb uemeHT
TactapbiHga-100 — 3,5%, CTb-80 — 2%, CTb-60 — 1,6%, CTb-40 — 1,4%. Byn muHepangbl
kocnanapbl 6ap (oHblH iwiHge cynbdaTtka Tesimainiri, cintineyre Ttesimainiri) CTE HerisiHae
OeToHOApAbIH KOFapbl KOPPO3MAnNbIK Te3iMainiriH angbiH ana adbikTangbl. CoHbIMEH kaTap
XyYMbICTa MMHepanapbl KocrnanapMeH, oHblH iwiHae ywna kynimeH CTB ykcac 3attan Kypamabl ycak
yHTaKTanfaH LeMEHT GalinaHbICTbIpFbILLNEH (TMLB) canbICTbIpFfanaa, Oipak
cynepnnactudukaTtopabl  aBTOHOMAbI  KongaHa oTbipbin, ©GonaT apmaTypaFa  KaTbICTbl
GeToHaapablH Bactankbl KOpFaHbIC KacueTTepiH kamTamachbid eTy OonblHWa Aa, y3aK KaTaro
Kes3iHOEe KIMHKepP KOpbIH cakTay b6omblHLWA Aa, coHaan-aK auddy3nanblk eTKIriWTiKTiH KepceTkKilli
XoHe OynaydblH KypblfibiM cunatTaMacbl OOMblHWA Aa anTapibikTan apTbiKWbibiKTapFa me
eKeHairi kepceTingi.

2 kecTe — BbannaHbICTbIPFBIWTLIH KanbiNTbl KaMblpAaH KacanfaH LEeMEeHT TacTafbl anut
rmgpataumscel gapexecide acepi (HIN)

BannaHbICTbIpFbILL B/bann AnuTt ruapoTaumsacbiHbIH Aapexeci, %
Typnepi 1 1oy 28 1oy 90 Tey
Bacrankp! L 0,26 52 73 76
CTB-100 0,175 26 54 62
CTB-80 0,179 28 66 74
CTB-60 0,18 29,5 68 78
CTB-40 0,186 31 72 83

KapacTbipbinfaH aepektepai Tangay Herisri KypbinblC-TEXHMKanNbIK kacuettepi OomMbiHLWA
70%-ra geniH MnHepangbl kocnanap (KyM, Kyn, gomHa wnak) 6ap CTB 400 mapkanbl gacTypni
nopTnaHaUeMeHTTEPMEH CcanbICThipbiNaTbiHbIH kepceTedi. byn 6epikTinik kacnetTTepi MeH adsfa
Te3iMmainiri  GomblHWA >KOfapbl TananTap KOMbINIMaWTbIH  KypbIfbIC Matepuangapbl  MeH
OyMbiMAapbIH AanbiHAAY YLWiH OHbIH rMApaBnuKanblk KacneTTepiH GapbiHWwa TOMbIK icke acbipyabl
KamTamacbl3 eTe OTblpbin, GannaHbICTIPFLILITHIH KNMHKEPAIK GeniriHiH yneciH ogaH api KbiCKapTy
MYMKIHAIMHE CeHiM apTyra MyMmKiHAIK Oepegi. MyHgam eHimagep eH angbimeH 6eToH kabblpfa
Tactapbl 6onbin Tabbinagel. MEMCT 6133 TanantapblHa cevikec kabblpra TacTapbl KbiCy KesiHae
OepikTiri 6oMbiHWAa mapkanapfa 6eniHegi 25, 35, 50, 75, 100, 125, 150 >xsHe 200, an assfa
Tesimginiri borbiHWwa Mmapkackl 50 yukngeH acnangbl. CoHbIMEH KaTap, a3 kabaTTbl FumapaTTapapl
(OHbIH iWiHOE KOTTEOX >X8He ycaabbanblk TUNTI) cany KesiH4e HaKTbl KypbifbiC NpakTukacbiHAa
kabblpFfa TacTapblHbIH Tanan eTineTiH Mapkacbl GepikTiri 6olbiHWa aaeTTte 50-geH, an adsfa
Te3imginiri-25-50 uukngeH acnangbl. Erep MEMCT 6133-84 ctaHgaptbl OoMbliHWA KabbipFa
TacTapblH AavblHOayFa apHanfaH 6eToH, erep cbiHayAaH KewniH ynrinepaid, 6epikTiriHiH >xofanybl
Gakpinay ynrinepiHiy mapkanblk 6epikTiriHiH, 25%-HaH acnanteiH 6onca (MEMCT 10060 6ovbiHWa-
5%-aaH acnanTbliH), oHAa KabblpFa TacTapbl 6ETOHbIHLIH as3fa Te3iMAINiriHe KonbiNaTblH TananTap
ani e xeHin donap egi.

Xofapblga anTbinFaHgapabl Herisre anatblH 6oncak keHe Kabblpranblk TacTapablH
KOHCTPYKTUBTIK epekKLUenikTepiH eckepe oOTblpbin (BOC OpPbIHHbIH, MiliHi MeH enwemi), onapabl
AanblHgay YLWiH 6epikTiri 6oMblHWA 6ETOHHbBIH, HEFYPISbIM KondaHblnaTtelH Mapkacel 100-150 (6eToH
knacel B7,5 - B12,5) mapkacbiHa cankec kenegi. byvibimaapabl AipinMeH Hblfbidaay a4iCiMeH XoHe
TONTbIPFbILWTBIH, AYPbIC TaHAANFaH TYRMIpLWIK KypaMblHAa AanbiHOAY Ke3iHAe oCcbl MapKaaafbl 6eToH
aasfa Tesimainiri GombiHWa TananTapgbl Aa KaHaraTTangbipagbl. COHbIMEH KaTap, KaTTbl 6GeTOoH
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KocnanapblH nanganaHy KaxeTTiniri XKeHe ycak TONThIPFbILThIH, CaHblNnayCbi3ablK KybICbIH TONTLIPY
YWiH LEeMEHT KaMblpblHbIH, XeTiCneyLwiniri npakTukaga UeMEHTTIH apTblK >XyMcanyblHa >XaHe
)obanblk Mapkara KaTbICTbl 6ETOHHbIH, HAaKTbl 6EpPIKTiriHiH anTapnbiKTan apTyblHa anbin keneai. Tes
apaga KanbinTay VYWiH KaxXeTTi >XaHa KanbintanfFadH OynbiMaapAblH — TbiFbI3ObIfblH - JK8HE
KypbIbIMAbIK 6epikTiriH TemeH4eTnen OocCbiHbl B6onabipmay, KMMHKEPRiK GannaHbICTbIpFbiluTapabl
nanganadHyra MyMKiHOiK 6epegi, oHOa KNUHKEPNIK LEeMEHTTIH Kypambl TEK BepikTinik kaHe asnsfa
TesiMai TananTapMeH aHblkTanatblH 6onagbl, coHgan-ak 6onat apmaTypaHbliH NaccUBaUMSACHIH
KamTamacbl3 eTeTiH KIMNUHKEPNiK LLEMEHTTIH eH a3 LWblIfblHbl KapacTblpbliiMaybl MYMKiH. KnHkepniri
ToMeH OGannaHbICThIpFbIlUTApAbl danblHAay Ke3iHOAe MEXaHOXUMUANbIK aKTUBTEHAIPY NpoLECi
GipneckeH ycakray npoueciHae opTypni MuHepangblk KOMMOHEHTTEPAiH Ken KypaMbiHbIH
cangapblHaH HefFypnbiM Kypaeni 6onbin TabbinatbiHbIH €Cckepy KaxeT. bannaHbICTbIpy TypFbiCbiHAH
eH benceHai cynepnnactndukatopnap kanbLui OKCUAI MEH rMapoOKCcuai, CoOHgan-aK runcTin, Typni
Typnepi 6onybl MymkiH. CoHgblkTaH, 6i3 CaO + C-3, Ca(OH) + C-3, runc + C-3 kocnanapsbl,
coHpan-aK rMApPOKCMA MNeH KanbUWW OKCUAIHIH WHEpPTTi MuUHepangbl KOMMOHEHTI (KyM) CUSKTbI
MOZEeNbAiK Xyrenepai anablH ana 3epTTey Xyprisyre wewim kadbbingagblk. MuHepangbl KocnaHbl
€Hri3y KNUHKepniri TeMeH 6annaHbICThIPFbILL KOMMO3MLUMsapbiHbIH, HAKTbl KypaMblHa XakblHOayFa
faHa emec, COHbIMeH KaTap MuHepangbl komnoHeHTTeH Si0 6ap CaO, Ca(OH) apacbiHAaafbl
XUMUAMNBIK  peakuMsiHbiH, rgpaTauus eHiMaepiH nanganaHy ecebiHeH KnuHKepniri TemeH
OalinaHbICTbIpFbIW KOCcManapablH TYTKbIPp KacMeTTepiH apTTblpy MYMKIHAIMNH aHblKTayFa MYMKIHAIK
Gepai.

OcbifaH GannaHbICTbl MEXAHOXMMUSTBIK aKTUBTEHAIPY TEXHOMOIMSACHIH XAHE KIMHKEepAiri
TeMeH DarnaHbICTbIpFbiTapabl any KediHge MnHepangblk kocnanap peTiHAe apTypni TEXHOreHgiK
eHiMOepai KelweHAi navWganaHy Typanbl MaceneHi KapacTblpy auTaprblKTan npakTuKanbk
KbI3bIFLUbINbIK Tyablpaabl. Byn pette, MexaHOXMMUANbIK akTUBTEHAipyAi kongaHa otbipbin, CTH
TexHonorusicel 6onbiHWA GannaHbICThIPFbILITAapAbl AavblHAAy OHbIH CY TYTbIHYbIH TOMEHAETyre
XOHe KMMHKEpPniK KypamaacTblH, rMapatTblk ©6enceHainirin  apTToipyFa blknan etegi, ©yn
XWbIHTbIFbIHAA GEpIKTINIK KacMeTTepiHiH apTyblHa Aa, COHAan-aK onapablH Heri3iHae KIMHKepniri
TeMeH OGannaHbICThIpFbIlTap MeH GeToHaapAblH, NanganaHy cunaTTamanapbiHblH apTyblHa Aa
aKenyi Tuic.
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TEXHONOIMMA U3roTOBNEHUSA BAXYLWMX BEWECTB HU3KOW BOAONOTPEEHOCTU
T.b. AxmeTxaHosB, LW.5. Toneybaesa

BbicokoaghghekmueHble  8sXKywUe 8eujecmea HOB020 [10KO/IEHUS Ce200HSA  rosiyyarom C
ucrosib308aHUeM MHO20KOMITOHEHMHbLIX cocmagos. B 0OaHHoU pabome meopemuyecku obocHosaHa
B803MOXHOCMb MOSYYEHUSsT ManOKIUHKEePHbIX 8SXKYyUUX C NPpUMEHeHUeM mexHoo2uu MexaHoXumudecKkol
akmusauyuu. o makomy npuHyUMy rnosydYarom ManoKIUHKePHbIe 8sKyuue, codepxxawue omxo0bl pasHo20
rnpoucxox90eHus, eKrtoyas 30/bHble U wiriakosble omxodbl. [lpoyecc mexaHoXuMu4Yeckol akmusayuu rpu
u320mossieHUU  MarsiOKITUHKEePHbIX  8sXKywux sensemcs 6onee crioxHbiM — ecriedcmeue  60rbuie2o
codepxkaHusi pasnu4yHbIX MUHeparsbHbIX KOMIOHEHMO8 8 rpoyecce COBMeCmHO20 usMesnbyeHus. [aHHas
MexXHO/I02usl OCHOBaHa Ha MexaHU4YeCcKoU akmueayuu rnopmiaaHoyeMeHma unu KruHKepa ¢ MUHepasbHbIMU
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0obaskamu u mModugbukamopom, codepxkauium e000roHUXarWuUl KomrnoHeHm. Haubonee akmugHbIMU C
MOYKU 3pEeHUs C8s3bI8aHUSs cyrneprnnacmugukamopa mo2ym bbimb okcud u audpokcud kanbyusi. Bce amo 8
COBOKYrHOCcmMuU OOJ/MKHO MPUBECMU KaK K y8EJ/IUMEHUIO MPOYHOCMHbIX C80UCMS8, maK U K M08bILUEHUI
3KCr/1lyamayUoHHbIX XapakmepucmuK MasloKITUHKEPHbLIX 8sKyWuX U 6emoHo8 Ha UX OCHO8e.

Knroyeeble cnoea: esxkyuwue Mamepuansi, 2udpamayusi, MaslOK/TUHKEPHbIE — 8sKywue,
godoriompebHOCMb, MexaHOXUMUYeCKasi akmusauyusi.

TECHNOLOGY OF MANUFACTURING THE BINDENING SUBSTANCES OF LOW WATER
CONSUMPTION
T. Akhmetzhanov, Sh. Toleubayeva

Highly effective binders of the new generation today are produced using multi-component
compositions. In this work, the possibility of obtaining low-binding binders with the use of mechanochemical
activation technology is theoretically justified. According to this principle, low-linking binders containing waste
of different origin, including ash and slag waste, are obtained. The process of mechanochemical activation in
the manufacture of low-density binding binders is more complicated due to the higher content of various
mineral components in the process of joint grinding. This technology is based on the mechanical activation of
Portland cement or clinker with mineral additives and a modifier containing a water-lowering component.
Calcium oxide and calcium hydroxide can be the most active from the point of view of superplasticizer
binding. All this together should lead to both an increase in strength properties and an increase in the
performance characteristics of low-binding binders and concretes based on them.

Key words: binders,hydration, low-clinked binders,water requirement,mechanochemical activation.

MPHTW: 20.53.19

A. XK. AxmeToBa, J1.11. Jla
EBpasuincknin HaunoHanbHbIN yHUBepcuteT umenn J1.H. N'ymunesa, r. Hyp-CyntaH

AHANU3 OAHHbIX U3 COLUMAIIbHbIX CETEX HA OCHOBE METOJA R/S-AHAIU3

AHHOmauyus: [JaHHas cmambsi nocesiweHa npobrnemam aHanu3a KOMIbMEPHbIX couyuarbHbIX
cemeli. Peyo udem o memode R/S aHanu3a, KOmMoOpoe MOXHO UCMofb308amb Osisi MPpOo2HO3UPO8aHUSs
u3MeHeHus1 cobbimull 8 coyuasbHbIX cemsix. B cmambe onuckieaemcsi an2opumm OmMHOCUMESIbHO HO8020
cmamucmu4eckoao memoda — R/S aHanu3sa, onucaHHozo aponb0om Xepcmom. [aHHbil Memod aHanu3a
8peMeHHbIX psidoe rnoseosisem onpedesiumb, S6/Semcs U 8peMeHHOU psd  cryyYalHbiM  umnu
nepcucmeHmMHbIM, Mo ecmb obnadarwum 0osizoepemeHHolU namsmeto. OnucaHbl 0aHHble, KOmMopble
MOXHO UCIMOMIb308amb KaK 8peMeHHble OaHHble. [nsi nposedeHuUsi aKkcriepumMeHmos 6bina pa3pabomaHa
npozpamma C MOYOyfIsIMU U38/e4YeHUs U aHanu3a 0aHHbIX. K epeMeHHbIM OaHHbIM, 0yYEeHHbIX U3
KorbromepHbIX coyuarnbHbIX cemed, npumeHsiemcs anzopumm R/S ananusa u Oenaemcs ebigod 06 ux
repcucmeHmMHOM xapakmepe.

Knrodeeble crioea: couuarnbHble cemu, aHanu3 coyualnbHbiX cemel, uHmepHem, vkontakte ,
aHanu3 0aHHbIX, R/S aHanus.

CoumanbHble cCeTu CTanu OYeHb MOMynspHbIMKM B MOCNeaHue roAbl U3-3a pacTywero u
OOCTYMHOCTU  UMHTEPHET-YCTPOWUCTB, TakUX KaK MNepcoHasnbHble KOMMbKTEPbl, MOOWMbHbIE
YCTPOWCTBA M OpyrMe HOBEWLLMEe annapaTHble MHHOBAUUW, Takne Kak nnaHwetbl n.T.4. O6 aTom
CBUAETENbLCTBYET pacTyLlada nonynsapHOCTb MHOMMX OHMaH-coUManbHbIX ceTel, Takux Kak Twitter,
vkontakte, Facebook u LinkedIn. B coumanbHbIX CeTax COAEpPXUTCA OrPOMHOE KONMMYecTBO
ceTeBbIX AaHHbIX. CoumanbHble ceTn MoryT ObiTb kKak Facebook, koTopbie siBHO npegHasHa4yeHbl
Ona coumarnbHbIX B3aMMOAEWCTBMWA, WM TakMe kKak Flickr, koTopble npegHasHaveHbl AOns
COBMECTHOIO  WCMOMb30BaHUA KOHTEHTA, HO OHW Takke MNO3BONAKT MONb30BaTENAM
B3aMMOLENCTBOBaTb [Apyr C ApyroM B OHNanH pexume. B obwem, coumanbHas ceTb
onpeaensaeTcs Kak ceTb B3aMMOAENCTBUIN NN OTHOLLEHWI, T4 Y3rbl COCTOAT U3 akTepoB, a pebpa
COCTOAT U3 OTHOLLEHUI UIU B3aUMOLENCTBUA MeXay STUMKU ydYacTHUKamu. Bce 9Ty gaHHble garoT
HaM BO3MOXHOCTb AefiaTb pasfIMyHOro poda aHanuabl.

AHanmMa coumanbHbIX CETEN MOXHO WUCMONb3oBaTh AN MCCNeagoBaHMA B3aMMOOENCTBUMN
Mexay nonb3oBaTensaMy couuanbHOW CeTu, MPOrHO3MpPOBaHUA WX AarbHenWero noBedeHus,
Knaccudukaumm nonb3oBaTenen M coobLluecTB, MOLENNPOBaHMS MHAOPMAUMOHHBIX MOTOKOB B
ceTsax.
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MeTtog R/S-aHanusza. Ons addeKkTMBHOrO npoBeAeHUs MHOPMAaLMOHHO-aHaNUTUYECKNX
nccnegoBaHUM Ha OCHOBE aHanmu3da KOHTEHTa ceTu npegnaraetcs ucnonb3oBaTb Metog R/S-
aHanusa,

MeTton R/S-aHanmsa — 3TO CTATUCTUYECKMN METOL aHanu3a BPEMEHHbIX PSAOB UMK
4YUCNoBbIX nocrnegoBaTenbHOCTEN (MPEUMYLLLECTBEHHO (PMHAHCOBLIX), NO3BOSIAIOLLMX ONpeaenvTb
HEKOTOPbIE BaXXHble X XapaKTepUCTUKN, TakMe Kak Hanmyne Henepuoanyeckmx LMKNoB, «namaTny
y npouecca, cTeneHb XaoTU4YHOCTK U T.4. [1]. MeToa npymeHuM 1 ons aHanu3a n3obpaxeHun, T.K.
MOXHO paccMaTpuBaTb MOCNe0OBaTENbHOCTb 3HAYEHUN (YHKUMM SPKOCTU BOOSMb HEKOTOPOW
NPsSIMOA UNN  KPUBOW nNUHUK. WHTEepecHO, 4TO MeTod NPUMEHSIETCS B XUMUW ANS aHanusa
MuKpodoTorpadum (Hanpumep, NUrHMHA), U1 MeTog, Nokasan onpeaeneHHyo apdekTMBHOCTb [2,3].

BaxHOM xapakTepucTukomn, BbluMcnsieMon metogoMm R/S-aHanusa, siBnsietca nokasartenb
XépcTta, 06bI4HO 0603Ha4YaeMbli H, KOTOpbI XapaKkTepusyeT CTENEHb XaoTUYHOCTU npoLecca.

OTtmeTuMm, 4TO B cnyyae, korga 0.5<H<1 roBopAT 0 nepcMcTeHTHOM (NOAAEepXMBatoLLEMCS)
nosefeHUn npouecca, nMbBo O TOM, 4YTO npouecc obnagaet ANUTENbHOM namATblo. Opyrumu
croBamMu, €Cnn B TeYEeHWEe HEKOTOPOro BPEMEHM B MpOLoM Habnioganucb NONoXUTenbHble
npypalleHns npouecca, TO eCTb NPOUCXOAMNO YyBenuyeHuwe, TO U Bnpedb B cpedHem Oyaet
npovcxoautb yBenuyeHune. WMHade roBops, BEPOATHOCTb TOro, 4TO npouecc Ha i+1 ware
OTKINOHSETCA OT CPeAHEero B TOM Xe HarnpaBneHuu, YTo M Ha i LWware HacTONbKO BernuvKa, HacKomnbKo
napametp H 6Gnmsok k 1. Takum o06pasoMm, NEPCUCTEHTHbIE CTOXacTMYEeckue npoLecehl
OBGHapY>XMBAIOT YETKO Bblpa)KEHHbIE TEHAEHUMUN U3MEHEHNSI NPU OTHOCUTESNBbHO Masniom «LIyMe».

B cnyvae, korga 0<H<0.5 roBopsiT 06 aHTMNEPCUCTEHTHOCTWN npouecca. 34eCb BbICOKME
3Ha4eHus npolecca crneayT 3a HU3KUMKU, U HaobopoT. [pyrumu crnosamm, BEPOATHOCTb TOMO, YTO
Ha i+1 ware npouecc OTKMOHAeTCA OT cpegHero B MPOTMBOMOSIOXKHOM HanpasneHun (no
OTHOLLEHMIO K OTKITOHEHMIO Ha i Ware) HaCTONbKO BenvKa, Hackonbko napametp H 6num3ok k 0. MNpwn
H=0.5 oTKNoHeHnsa npouecca OT CpeaHero SABNATCA AEUCTBUTENBHO CMyYanHbIMK U HE 3aBUCAT
OT NpeablayLnX 3Ha4YEHNI, YTO COOTBETCTBYET Criy4ato OpoyHOBCKOro ABvxeHus [4].

B HacToswee Bpemsa 3TOT MeToq NPUMEHUNN ONS aHanu3a coumanbHbIX CeTEN, a UMEHHO
ANA  NPOrHO3MpoOBaHWS Koro-nmbo cobblTna B ceTu. Hwke npuBeOeHbl COOTBETCTBYOLLME
dopmyribl U pe3ynbTaTbl UCCref0BaHKS.

Anroputm RS-aHanusa

1. OaH ncxogHeln paa S’. Paccuntaem norapudmmyeckme oTHOLLIEHUS:

. . 1
Pasgenum psg #F Ha - cmexHbIX neproaoB AnvHon . OTMETUM KaXKAbl Nepuog Kak ~ 4,

a=12,...4. onpenenum ans kaxaoro L, cpeaHee 3HaveHue:

1 n
E(Ia) :_ZNk,a
n g

roe

1
3. Paccuntaem oTknoHeHus ot cpeaHero 3Ha4vyeHund and KaXXgoro nepmnoga <.
k
Xk,a = Z(Ni,a _E(Ia))
i=1

4. Paccuyntaem pa3mMax B npeaenax Kaxagoro nepunoaa:
Rla = maX(Xk,a ) - min(Xk,a)

1
5. Paccuntaem CTaHOapTHOEe OTKIOHEeHUA Ona Kaxaoro nepunoaa  ¢:

1 n
SIH = ZZ(Nk,a _E(]a))2
k=1

- R S
6. Kaxabin ~ < gpenum Ha I« . [lanee paccynTbiBaeM cpeaHee 3Ha4yeHue R/S:

> R/S(A)
RIS, =<t y
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7. YBENMYMBaEM n 1 NOBTOPSiEM Liaru 2-6 oo Tex nop, noka <SN/2
Bbluncnas B COOTBETCTBMM C BbilLENPUBEAEHHBIM anropnutMoM 3HadeHus R/S, obpasyem
N3 HUX U COOTBETCTBYIOLLMX 3HAYEHMI KONUYECTBA SNIEMEHTOB N NOCNeAOoBaTENbHOCTb TOYEK Ha

X — =(Inn,InRS )"
MIOCKOCTH (x, =y,)=(nn, ”)”:1. OcTanocb NPUMEHUTb METOA HaMMEHbLUUX KBagpaToB

(MHK) onsa onpegenenust yrnoBoro koaddpuuneHta npsaMon, NpoxogsLlen MmakcumanbHo 61m13ko K
nonyveHHbIM Tovkam. o nasectHon MHK-copmyne, nonaras

N N N N
Q=2 X0, =) %8 =) X8 =D ¥
i=1 i=1 i=1 i=1
Hanbuwe Haxogmm koadppuumneHT Xépcrta:
Ng, —c,8,
Ne, —c3

Mbl pelunnu caenaTb 3KCNEPUMEHTBI Ha AaHHbIX, B3ATbIX U3 coumanbHbIX ceTei. B Hawmx
pacyeTax Mbl YETKO NPUAEPXKUBANUCL NPUBEOEHHOrO BbIle anroputma. B kadecTBe MCXOOHbIX
OaHHbIX BbINN B3ATHI X3WTErn cobbITUN. XawTer — 3TO KIO4YeBOe CroBO Unu ¢pasa, oTMeYeHHoe
CMMBOJSIOM «peLueTka». BoT Heckonbko npumepoB xawTteros: #KasaxctaH, #[eHaguil 0noBKkuH,
#Onumnunana, #BbloopbinpesvaeHTa M T.n. C MOMOLLLIO X3LUTErOB MOMb30BaTENN COLManbHbIX
ceTen rpynnmpyloT TemaTmdeckue cooblieHns 1 co3gatoT MHGOpMaLVOHHbIE KaHanbl. [Momeyas
XaWwTerom cobCTBEHHOE CcoobLeHne, aBToOp BKKOYAET €ro B COOTBETCTBYIOLWMA KaHan.
BonbWKHCTBO NOMNYNSAPHBLIX couuanbHbIX ceTen, Bkoyaa Facebook, «BkoHTakTe», Twitter,
Googlet+, YouTube wn pgpyrne, nogaoepxmBaeT yHKUMKM XawTeroB. OTMEYEHHblE 3HAKOM
«pelleTka» Kro4veBble croBa nocre nybnvkaumm coobLieHus npesBpallaloTcs B KrvkabernbHble
rmnepccbinkn. NMepenga No ccebinke, Nonb3oBaTtesib MOny4vyaeT NEHTY COOOLLEHUIN, OTMEYEHHbIX
COOTBETCTBYIOLMM X3LITEroM. X3lTer nOSABUIICSA Kak OTBET Ha MOTPeBHOCTb ynopagouvTb
HapacTalLWmMn NHGHOPMALMOHHBIN XaoC B COLCETAX.

M Tak, B Hawem crnyyae 3TO xawTern: #oesanbBaumss TeHre, #[eHncTeH,
#onoBkMHANbLBapecC M Agpyrve nokasaHbl B Tabnuue. [JuanasoH UCXOAHbIX OaHHbIX COCTaBun 2
mecay: ¢ 15.08.2018 no 15.10.2018 WcTouHMkOM OaHHbIX nocnyxun caut vk.com [4]. Utorm
aHanusa nokasaHbl B Tabn. 1.

Tabnuua 1 — Tabnuua UcXoaHbIX AaHHbIX

XawTter KonnyectBo MCXOAHbIX OaHHbIX H (nokasenb Xepcra)
#0eHuncTeH 12 0,5978
# [leBanbBauuATEHrE 12 0.2179
#[ onoBkMHANbBapecC 12 0.0794
#BbiGopbinpe3ngeHTa 12 0.4390
#Kaszaxdunbm 12 0.1123
#basiHEceHTaeBa 12 0.3378
#baTtbipxaHlllykeHoB 12 0.4905

3HavyeHns nokasatens Xepcrta roBopsiT O TOM, YTO AMHamMuka xawTtera #[OeHucTeH
NepcUCTEHTHA, Tak kak 3HavyeHne nexut 0.5<H<1. A nokasatenun Xepcrta ansa #[lesanbBaunaTteHre
N OpYrnx aHTUNEPCUCTEHTHA, 3Ha4YeHus 6nm3ku K 0.

Kak nokasanu paHHble nonyyeHHble Ha 10.02.2019 (tabn. 2) guHamuka xawTera
#0eHncTeH [enCTBUTENbHO MNEPCUCTEHTHA, a [AuHaMuka XxawTeroB #[leBanbBauusTeHre u
# onoBkMHAMNbBapeC aHTUNEPCUCTEHTA.

[na npoBegeHus aKcnepuMeHTOB paspaboTaHa nporpamMma nporpaMma C Moyaynsmu
N3BneYeHnst 1 aHanuaa gaHHblX. Bce moaynu peanuaoBaHbl Ha si3bike Python gns wmpokoro kpyra
ONepaUMOHHbIX CUCTEM, Ha KOTOpbIX MOXeT paboTtaTtb komnnekc. CTpykTypa nporpammMHOro
KOMMMeKca nokasaHa Ha pucyHke1.
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Tabnuua 2 — Konnyectso nybnukaumm no xawTteram Ha 15.10.2018r.

XawTer KonunyectBo nybnukauum
#[eHuncTeH 382
# [leBanbBaunATeHre 220
#[ onoBkMHANBLBapec 626
#BbibopbinpesnaeHTa 93
#Kaszaxdunbm 118
#basiHEceHTaeBa 397
#baTtblpxaHLLykeHoB 455
Tabnuua 3 — Konmyecteo nybnnkaumn no xawTteram Ha 10.02.2019r.
XawTer KonunyectBo nybnukaumm
#0eHncTeH 19800
#[eBanbBaunareHre 250
#[ onoBkMHANBLBapec 653
#BbibopbinpesnaeHTa 134
#Kaszaxdunbm 188
#basHEceHTaeBa 487
#baTtblpxaHLLUykeHoB 589

Mogaynb nssnevyeHnsi AaHHbIX UMeeT BO3MOXHOCTb M3BSieKaTb AaHHble, B NEPBYIO o4yepeapb,
n3 coumanbHon cetu: vkontakte. Ha paHHbIA MOMEHT 3TOT MOAYMb WUMEET BO3MOXHOCTb
PYHKUMOHANbHOrO paclUMpeHNst NPaKTUYECKN Ha Nobyl coumanbHylo CeTb, B 3aBUCUMOCTU OT
npegoctasngemoro API.

Ons paboTtbl ¢ GonbwwmHcTBOM MeTogoB APl HeobxoouMmo nepepaBaTb B 3anpoce
access_token — cneuuwanbHbIN K4 AOCTyNa. TOKEH — 3TO CTPOKa M3 LUndp M NaTUHCKUX OyKB,
KoTopyto Bbl nepenaete Ha cepBep BMecTe C 3anpocoM. M3 aTon CTpoku cepsep nosnyvaeT BCHO
HY>XXHYIO eMy WHdopMaumio. EcTb pasHble cnocobbl NofydeHnsa TokeHa, 6onee Toro, OH MOXeET
ObITb BblAaH He TONbKO NONb30BATES, HO N COOBLLECTBY, U Cpa3y BCEMY NPUITOXKEHWNIO.

OcCHOBbIHbIE METOAbI, KOTOPbIE Mbl UCNONBb3YEM:

Users — MeTogbl ons paboTtbl C 4aHHbIMM NOSIb30BaTENEN.

Wall — MeTtoabl 4ns paboTbl C 3anncsiMm Ha CTEHe.

Groups — MeTtoabl ans paboTbl ¢ coobuiecTBamu.

MonHbIN CNUCOK METOAOB Ha cTpaHuue : https://vk.com/dev/imethods
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JaHHBIX

AaHHbIX
PucyHok 1 — CTpykTypa nporpammbl

BbiBoa. Kak nokasanun wmuccnepoBaHus, meton R/S-aHanm3a MOXHO ucnonb3oBaTtb A
aHanmsa coumanbHbiX ceTenl. PaspaboTaHHas ons 3KCNepuMMEHTOB NporpaMma CkaunmBaeT OaHHble
N3 coumarnbHbIX CEeTEN N NPOU3BOANT NOUCK xawTeroB. Mbl paccumTanu nokasatenb XepcTta ansg
XOLUTEroB, B3dATbIX M3 coumanbHonm ceTu vkontakte. U3 pacyeToB cTano BO3MOXHbIM caenaTtb
BbIBOAbI O NEPCUCTEHTHOCTU COObLITUIA.
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R/S TANAOAY 94ICI HEIMN3IHAE SNEYMETTIK XENINEPOEH AlbIHFAH AKMNAPATTbI TAINOAY
AK. AxmeTtoBa, J1.J1. Jla

Makanada R/S manday odiciH eneymemmik xeninepdiH aknapammsblK KeHicmizgiHOeai e3zepy
ypOicmepiH bomkay makcambiHOa KondaHy ycbiHbinFaH. [apons0 Xepcm olnan mankaH adicmiH ansopumm
bolibiHwa kadamdapbl cunammarndsl. XKymbicma yakeimmblK OepekmepldiH kemezimeH 6eneini 6ip
ypOicmepldiH e3z2epyiH 3epmmey XyMbicmapbl cunammarsFaH. 3epmmey XyMbiCmapbiH Xypeaidy YWwiH
apHalbl 6ardapnamarnbiK keweH 0albiHOandbl.

Tylin ce3dep: oaneymemmik xeninep, aneymemmik xeninepdi manday, Oepekmepdi manday,
uHmepHem, vkontakte, R/S manday.

ANALYSIS OF DATA FROM SOCIAL NETWORKS BASED ON METHOD R/S ANALYSIS
A. Akhmetova, L. La

This article is devoted to the problems of the analysis of computer social networks. The article
describes an algorithm for a relatively new statistical method - rescaled range analysis, described by Harold
Hearst. This time series analysis method allows you to determine if a time series is random or persistent, that
is, it has a long-term memory. Describes data that can be used as temporary data. A program with data
extraction and analysis modules was developed for the experiments. The rescaled range analysis algorithm
is applied to the time data obtained from computer social networks and the conclusion is made about their
persistent nature.

Key words: social networks, analysis of social networks, Internet, vkontakte, data analysis, rescaled
range analysis.

MPHTW: 65.59.31

C.B. bantykeHoBa, [1.K. Ypa3bimbeToB
Kasaxckuii arpotexHudecknin yHnsepceuteT umenn C.CendpynnuHna, r. Hyp-CyntaH

PA3PABOTKA TEXHOJIOIM NPOU3BOACTBA MACHbIX MPOAOYKTOB C
MCMOJIb3OBAHUEM MNMPOAYKTOB NEPEPABOTKW 3JIAKOBbIX KYJIbTYP

AHHOmauusi: B OaHHOU cmambe npedrnioXeHo 060CHO8aHUE BHOCUMbIX KOMITOHEHMO8
pacmumersibHO20 Chipbsi (08CSHOU MyKU U MyKU ceMsi mbikgbl) 8 aude besikosoli mMacchl 8 ripousgodcmee
MSICHbIX rpPodykmos. PaspabomaHa peuenmypa eapeHbix Konbac ¢ ucrosib3ogaHuem 6enkosoli mMacchl,
rony4yeHHoU U3 08CSHOU MYyKU U MyKU ceMsiH mbikebl. [lpednoxeHa mexHosoausi eapeHol Kornbachl,
paspabomaHHasi mexHonoausi eknodaem 6 cebsi cmaduu U3MenbYeHUs1 MSICHOZ20 Chipbs C nocnedyrouwum
riocosiomM, npueomossieHus ghapuia ¢ eHeceHueMm besikoeol Macchl, crieyuli, popmMogaHusl, 0bxapKu, 8apKu.

Ucnonb3oeaHue 6eiko8ol Macchl U3 08CSHOU MyKU U MyKU CeMSIH MbIK8bl 8 cocmas peyenmypsbl
83aMeH OCHOBHO20 MSICHO20 Cbipbsi [10380/19€M [108bICUMb MUWEBYI0 U bUuO/I02UYECKYI0 UEHHOCMb,
yayHqwums  QQYHKUUOHalIbHO-MEXHoI0eu4Yeckue ceolicmea ¢bapwesbix cucmemM, yeenudums 8biX00
20moeozo rnpodykma, 3KOHOMUMb CbiPbEBLIX PECYPCOS.
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Knroyeenie cnoea: msicHol npodykm, eapeHasi Konibaca, pacmumesibHOe Cbipbe, MyKa U3 CeMsiH
MmbIKEbI, 08CsIHasi MyKa, 6erikosasi Macca.

OoHMM 13 MPUOPUTETHBLIX HarnpasneHWh pasBUTUS  MULEBOM  MPOMbILUNEHHOCTH
Pecnybnukn KasaxctaH aBnsetca paspaboTka HOBbIX BWAOB MNULLEBbLIX MNPOAYKTOB C
ncnonb3oBaHMeM Bcex BUOOB 6enok cogepxalunx CbipbeBbIX PECYPCOB B MSICHOM OTpacnu.

MuweBor NpoAyKT MoOXeT ObiTb MNO3UUMOHMPOBAH, Kak NpPOAyKT (PYHKLMOHANLHOro
Ha3HayeHWs, ecnNn coaepxaHme B HEM (PU3NOSIOrMYECKN LEHHbIX UHrpeaneHToB coctasnset 10-
50% oT pekomeHAyeMOoW agekBaTHOM HOPMbI CyTOYHOW NoTpeGHocTu [1].

lMoBblWeHne KayecTBa NPOAYKTOB W COBEPLUEHCTBOBAHWE CTPYKTYPbl MUTAHUSA HaceneHus
BO3MOXHO 3a CYeT BBEOEHUS B pauUMOH HOBbIX HETPAAWMLMOHHbLIX BUAOB PACTUTENBHOMO ChIpbA.
Co3paBaemMble NpOAYKTbl OOIMKHbI coaepaTb cbanaHCUMpOBaHHbIM KOMMNeke Genkos, NMNUMAoB,
MUHepanbHbIX BelecTB, BUTaMUMHOB W 00nagaTb BbICOKMMWU NUTaTESbHbIMA U BKYCOBbIMU
CBOMCTBaMW.

Ocobyto akTyanbHOCTb MpuobpeTaeT BO3MOXHOCTb MCMNOMb30BaHUA B COCTABE MSACHbIX
NPOAYKTOB 3MaKOBbIX KynbTyp, NOABEPrHYTbIX pasfnnyHbiM cnocobam moaudukaumu, Gnarogaps
NX BbICOKOW NULLLEBON LLEHHOCTU U DYHKUMOHANbHO-TEXHOMNOMMYECKMM CBOMCTBAM.

3nakoBble KynbTypbl SABMAKOTCA OQHOW M3 OCHOBHbIX FPynn NpPoAyKToB, HEO6XoAMMbIX ANs
opraHusama, W crnepoBaTeNlbHO OAHMM W3 CaMblX BaXHbIX B pauUMOHE 4YeroBeKka. 3rakoBble
npoaykTbl obecne4vnBaloT okorno 60% cyToyHow noTpebHocTn opraHuama B 6enkax n 40%
KanopumMHOCTM paumoHa. 3epHO COAEepXKUT MNOYTU BCE OCHOBHblE MULEBbIE BELECTBA,
Heobxoaumble ANa HOPManbHON XN3HEAEATENbHOCTM YenoBeka.

M3BecTHO, YTO MyKa U3 3epHa KpynsaHbIX KynbTyp (puca, rpednxu, npoca, oBca, SYMEHs U
ap.) obnagaet 6onee LEeHHbIMU HU3MONOro-OMOXMMNYECKMMIM CBOMCTBAMUN MO CPABHEHUIO C MYKOM
M3 TPagUUMOHHBLIX XNEBHbIX KynbTyp. Myka KpynsHbiX KynbTyp 6orata cogepxaHvem
aMUHOKMCNOT, OTAEeNbHbIX BUTAMUHOB, Kanbuus, ocdopa, XKenesa, noaa, a Takke betarntokaHa,
CHWXaloLLEero ypoBeHb XonecTepuHa.

OpgHoM K3 cambIX MOMYyNsipHbIX BO BCEM MUpe W BTOPOW KynbTypon Mo ob6bemy
npou3BOACTBa 3MnakoBbix ABnsAeTcs oBec. OBeC 3MnakK, KOTOPbIN LLUMPOKO NPUMEHAETCS B NULLEBOM
NPOMbILWINEHHOCTU B BMAE MyKM, Xronbes, Miocnn. OBcsHaa Myka obnagaeT BbICOKMM
PYHKUMOHANbHO-TEXHOSNTOMTMYECKUM ~ CBOMCTBOM, W 4BMSETCA  OUEeTUYEeCKUM  NPOAYKTOM:
copgepxaHue 6ernkoB M XUPOB B HUX 3HAYUTENbHO MEHbLUE, YEM B 3€PHE MLIEHWLbI, PXU, TPEYNXN,
KyKypy3bl WM coun. bBenok OBCAHOM MyKkM OTAMYaETCs Xopolwen cbanaHCUpoBaHHOCTLIO
aMUHOKMCNoTHoro coctaBa. OBCAHas Myka COOepXUT MOMHOLUEHHbI 6enok n obnagaeT BbICOKOM
CNOCOBHOCTLIO K HabyxaHuto.

B TexHonormm mscHoro npomnsBoAcTBa OBCAHAsA Myka Ao6aBnsieTcs B MSICHOE Cbipbe Kak B
CYXOM, TaKk U B rmgpatmpoBaHHOM Buae. MoNoXUTENbHLIM 3(PMEKT BbipaxkaeTca B YMEHbLUEHUN
noTepb MSACHOro Cbipbs Mpu TennoBon o06paboTke, Tak Kak HanonHuTenb o6pa3oBbiBaeT
yCTOMYMBBIE Trenu, 4YTo cnocobctByeT 6GonblieMY MOBLILEHUO COYHOCTM MO CPaBHEHUIO C
NCNonNb3oBaHMEM OPYrux 3epHOBbIX KynbTyp. OBCAHAs Myka K TOMY Xe UMeeT HENTpanbHbIA BKYC,
YTO HMKaK He cKasblBaeTCs Ha TPaAauLMOHHOM BKyCce WU3genus, u npu 3TOM MMEET BbICOKYHO
NULLEBYIO LLIEHHOCTb. B OBCAHOM Myke HET xupa (B OTNM4Me OT COEBOW MyKM U COEBOrO U30MsTa),
4YTO MO3BOSISET MACONPOAYKTAM COXPaHATb CBOMCTBEHHbIN BKYC Nocne TepmoobpaboTku [2].

Takum oOpa3om, Ha OCHOBaHMM [AaHHbIX O XMMWUYECKOM cocTaBe U (OYHKUMOHaNbHO-
TEXHONTOrM4YECKOM CBOWCTBE OBCSIHOWM MyKWM onpeaeneHa uenecoobpasHoCTb €e MPUMMEHEHUS B
Npou3BOACTBE BapeHbIx konbac.

MOXHO BbIAENUTbL pPAL acrnekToB, KOTOpble OKasblBaloT onpegenswoliee BAWsSHUE Ha
ncnonb3oBaHme HaTypanbHbIX nobaBok pacTUTENbHOro NPOMCXOXOEeHNS B
msiconepepabaTtbiBatoLlen otpacnun. Bo-nepBbiX, CylecTBYeT AOBOMbHO YETKO CHOPMUPOBaHHAA
OpMEHTaLMs HacerneHnsa Ha noTpebrieHMe «340pPOBbIX» MPOAYKTOB MUTaHUSA, YTO OBYyCNOBMEHO
LUMPOKNUM pacnpocTpaHeHneM WHdoOpMauunm O Teopun afeksaTHOro nuTaHus. Bo-BTopbiX,
NUCNONb30BaHWE  PaCTUTENbHbIX  KOMMOHEHTOB MNPV MPOU3BOACTBE  MSCHbIX  NPOOYKTOB
CrnocoBCTBYET YNyyLUEHUIO KAYECTBEHHbIX XapakTEPUCTUK UCXOAHOIO MSICHOTO CbIPbSl, MOBbLILLIEHWNIO
nuLLeBon N BNONOrMYECKON LLEHHOCTM rOTOBbIX U3genui [3].

Tak e ucnonb3oBaHWE B COCTaBE MSACHbIX MPOAYKTOB CEMSIH ThIKBbl, MOABEPrHYTbIX
MoaMduKaumMm, BO3MOXHO Onarogapsi MX BbICOKOM MULLEBON LEHHOCTM U (PYHKLUUOHANbHO-
TexHonorudeckum csoncteam [4]. PactutenbHas pobaBka Ha OCHOBE CEMSIH TblKBbl B
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npousBoAcTBe KonbacHbIX wusgenuin obecneynmBaeT oONTUManbHOE COOTHOWeEHWe 6enkoBblX,
AUNUAHBLIX U MUHEeparnbHbIX KOMMOHEHTOB. B pesynbrate npumeHeHust kKomnosuumm ¢ 6060BbIMK
KynbTypamu Buonornyeckas LeHHoCTb konbac ysennuusaetca Ha 18-20%, a aHepreTuyeckas — Ha
4-5%, B 3aBUCUMOCTM OT BUAA UCMONb3YyEeMbIX CEMSH.

Hanbonee wu3BecTHbiMM ©GenkoBbIMW npenapaTamm  pPacTUTENbHOrO  MPOUCXOXOEHUS
ABNAOTCA COEBble: MyKa, KOHLEeHTpaTbl U M30MaTbl. YKasaHHble npenapatbl nosyyawotT un3 60608
cou, koTopasi 6orata 6enkoM N0 CPaBHEHWUIO C APYTMMUN PACTEHUAMN — B HUX cogepxuntcsa 0o 50%
6enkoB, Guonornyeckasa LEHHOCTb KOTopbIX cocTaBnseT 89% [1, 5]. Cosi, kKak N3BECTHO, COAEPKUT
UTOICTPOreHbl M BellecTBa, CNOCOOHble BbI3blBaTb anneprmyeckMe peakumu, no3ToMmy He
pekoMmeHayeTcs B OonbluMX KOonuyecTBax AeTsM. B cBoOw oyepedb, anneprnyeckux peakuumn Ha
Genkun HyTa He 3admkcnpoBaHo. B nocnegHee Bpems OoTHOLWEHME K cOeBbiM 6enkaM CTaHOBUTCA
HaCTOPOXXEHHbIM B CBA3U C Npobrnemoin reHeTU4eckn MoAMPULNPOBAHHOIO ChipbS.

BapeHble konbacbl 3aHumawT go 75 % accopTMMeHTa npoayKuuW, BbiMyCKaeMon
msiconepepabatbiBalOWMMN - NPeanpuUATUAMUA, U GBRSIOTCA  NPOAYKTaMUM  CUCTEMATMYECKOro
ynoTpebneHna B pauuoHax nUTaHWUs HaceneHusi, MO3TOMYy CyllecTByeT HeobxoauMoCTb
pa3paboTkn BapeHblx konbac ¢YHKUMOHANbHOMO Ha3HAYeHUs, OTNNYAKLUXCA MOHUKEHHOM
KanopumHocTbio [5].

CocTtaB 6efkoB CeMSIH TbIKBbl MO CTEMEHM PACTBOPUMOCTM He ycTynaeT Genkam Opyrmx
3epHO6060BbLIM KynbTypam. MoMon, NoslydeHHbIN U3 TbIKBEHHbIX CeMeYdeK, 3eNeHOBaTO-XenToro
uBeta, obnagaet nNpusATHbIM apomMaTtoM. [lonynapHOCTb M nonb3a obycnoBreHa coaepXaHuem
LeHHbIX BELLECTB C YHMKanbHbIMM CBOWCTBaMu: Habopa ButammHoB: C, A, K, B3 n B9 (dponnesasa
KMCNoTa); BaxHbIX MuHeparnoB: K (kanun), Mn (mapraneud), Mg (marHun), P (docdop), Fe
(keneso), Ca (kanbuun), Cu (meab), Se (ceneH) n Zn (UMHK); LueHHbIX OMera-3 XXMPHbIX KUCINOT
(anba-nuHoneHosas kucnota/AJlK); GuodnaBoHOMOOB, aMUHOKUCIOT (OKONO NATUAECATH).

Myka u3 ceMsiH TblKBbl - 3TO 6€enKOBO-BUTAMUHHO-MUHEPArbHbIA KOMMIEKC, KOTOPbIN
yAayHo co4veTaeT B cebe aMWHOKUCIOTbI, BUTAMWHbI, Makpo- U MUKPOINEMEHTbl U LiEHHble
nuieBble pacTUTENbHblE BOSIOKHA B €CTECTBEHHOW YCBavBaeMOW OpPraHnM3mMom npupoaHOu
dopme. benkoBble cUCTEMbI ThIKBbl UMEHOT XOPOLLIO BbIPaXEHHbIE CTPYKTYypoobGpasyoLne
CBOWNCTBA, YTO SABNAIOTCA MNONOXUTENbHBIM (DAKTOPOM A5 TEXHOMOMMN BapeHbix Kornbac.

Myka w®3 CeMsH TbiKBbl SBNSETCA HeobXoauMbiM  NUTaTENbHbIM  NPOAYKTOM  Ans
CEepAeYHOCOCYAMCTON, MOYENOSIOBOM M MMMYHHOW CUCTEM, CMOCOOCTBYET O3[00POBMEHMIO KOXM,
oKasblBaeT MONoXUTenbHoe BNWSHME Ha paboTy XenygoyHO-KULLEYHOro TpakTa W MneyeHwu,
BbIBOAWUT COMU TSHKEMbIX METanmoB 13 opraHMamMa, noMmoraeT cTabunmanpoBaTb YypoBEHb caxapa B
KPOBMW, MSKO OYMLLAET KULLEYHUK, CMOCOOCTBYET CHMDKEHUIO NULLIHENO BECa.

OkcnepumMeHTarnbHble BbipaboTkM BapeHom konbacbl C MCNOMb30BaHUEM PUCOBOW MYKW,
MYKOW M3 CEMSH TbIKBbl MPOBOAUIINCL HA Kadeape TEXHOMOrMm nNueBbIX U nepepabaTtbiBatoLLmX
npounssoacTts AO «Kasaxckuin arpoTexHnyeckuin yHmsepcuteT umenn C.CendynnuHa.

B xope akcnepumeHTa co3gaHa peuentypa BapeHbix konbac ¢ npuMeHeHuem GernkoBou
MaccCbl U3 OBCAHOM MYKM M MYKM CEMSIH TbikBbl. PaspaboTaHHas TexHonornsa eknto4vaeT B cebs
CTaguMM U3MENbYEHUS MSACHOrO Cbipbs C MOCMAEAYyLWMM MOCOMOM, MNPUroToBreHMs daplua,
dopmoBaHus, obxapku, Bapku. M3amenbyeHne MSCHOTO CbipbS OCYLLECTBMNSAETCH Ha BOSYKE C
OnamMeTpoM OTBEPCTUM BbIXOOHOM peweTkn 2-3 MMm. [lpyu  M3MenbYeHUn npPoOnUCXoauT
MexaHU4YeCcKoe paspyLLeHne KINeTOYHOW CTPYKTYPbl TKAHEN.

Ona  pocTwkeHnss HeoOXOAMMbBbIX  TEXHONOrMYecKMX CBOWCTB rOTOBOrO  MPOAYyKTa
OCYLLEeCTBISAeTCA NOCOSN U3MENbYEHHOro MSICHOrO Cbipbs. [ocon npounssoguTcsa Npu Temnepartype
0-4°C, B TedeHune 24 4 c gobasneHnem HuTputa Hatpus. lNMocon obecnevnBaeT CTabUNbHOCTb
daplua, ynydwaeT ero CTPYKTYpHO-MEXaHU4Yeckne CBOWCTBA, yBENMYMBAET BOLOCBSA3bIBAOLLYIO
cnocobHoCTb, hopMMpyeT LUBET U BKYC.

MpurotoBneHne dapla Ha KyTTepe ¢ gobaBneHnem 6erKoBON MacCbl U3 OBCSHOW MYKU U
MYKW CEMSH TbIKBbl, CMEUWn, LWNuKa ANs NpuaaHusa npoaykty 6onee HEeXHOW KOHCUCTEHLMU U
nonyyeHne TOHKOU3MENbYEHHOTO MOHOMUTHOro dapwa anutcea 7-10 muH. [danee npoaykr
OpMYIOT 1 NNOTHO 06BA3LIBAIOT LUMAraToMm.

3aTeM NpoayKkT NoaBepraeTca TepMmyeckorn obpaboTke, BKIOYaloLwen obxapKy U Bapky.
O6xapka npovcxoant npu Temnepatype 100°C B TeyeHne 7-10 mmH. OHa Heobxoguma Ans
NoAcyLUMBaHUA 1 NOKpacHEHUs NoBepxHOCTK 6aToHa. MNpn 3ToM Takke M3MEHAETCH LBET MSCHOro
dapLua, konbacHble 6aToHbI NpMOBpeTanT PO30BO-KPACHY OKPacCKy, YTO CBSA3aHO C U3MEHEeHWEM
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nMrMmeHToB Mmsica. Msarkme pexummbl Bapku, npu Temnepatype 75-80 °C, no3BondT MNonyyYnTb
COYHYH, HEXHYIO MPOAYKLMIO C NOBbILUEHHBIM BbIXOAOM.

Takum o06pa3om, B XOA4e SKCMEPUMEHTANbHOrO WCCrefoBaHWs MOMyYeH MNpPOAYKT C
ncnonb3oBaHMeM OGEenkoBOM MacCbl U3 OBCAHOM MYKM WU MyKM CEeMSH TblkBbl, obnagarolimi
XapakTepHbIMX O BapeHblX Kkonbac opraHoNenTUY4EeCKMMK XapakTepuctukamu. YyTeHa
BO3MOXHOCTb MCMOMb30BaHUSA B NPOU3BOACTBE PErMoHanbHbIX COPTOB CEMSH ThiKBbl. YacTnyHas
3aMeHa MSCHOro cbipbsi Ha 6GenkoByld Maccy nNoBbILAET BraroCBA3bIBaOLLY0 CMOCOOHOCTb
dapla, yBenuuMBaeT BbIXOA4 FOTOBOr0 MPOAYKTa, MO OPraHoNenTUYEeCKUM MNoKas3aTensm He
ycTynaeT TpaauUMOHHbBIM NPOAYKTaM, @ Takke 3HAa4YUTENbHO CHMXaeT ero cebecTtomMmocTb.
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KAWTA ©HOENTEH O9HAI OAKLINOAP OHIMAEPIH KONAAHY APKbINbl ET ©OHIMIHIH,
TEXHONOIMMNACDLIH XKACAY
C.b. bantykeHoBa, O.K. YpaseimbeToB

byn makanada em eHimOepiH eHAipyde aKybi3 maccackl mypiHOe eciMOiK wukidamel (Cyrbl YHbI XoHe
ackabak MyKbIMbIHbIH YHbI) €H2i3in2eH KOMIMOHEeHMMEPIHIH Heziddemeci ycCbiHbiFaH. Cyribl YHbl MeH
ackabak MyKbIMbIHbIH YHbIHaH aribiHfFaH akKybl3 MaccacblH KondaHy apKblibl MiCIpineeH WYXbIK ©HIMIHIH
peuenmypacbkl 83iprneHOi. [licipineeH wWyXblK MEXHOMo2usiCbl  YCbiHbINOLI XoHe Oe Kenecidel
mexHosoeuANbIK onepayusinapdaH mypadbl. em WuKi3ambiH ycakmay, my3day, akybi3 Maccachl,
OamOeyiuumepdi Kockin mypama emmi dalibiHOay, chopmarnay, Kybipy, ricipy.

PeuenmypaHbIH KypamMbiHa Heai3ei em WwuKi3amblHbIH OPHbIHA KOs1OaHbIiFaH CyJribl YHbI MeH ackabak
MYKbIMbl YHbIHAH asblHFaH akybl3 Maccacbl maramMOblK XoHe OuonocussblK KyHObIIbIFbIH apmmblpadsbl,
mypama em XyUeciHiH (byHKUUOHanObl-mexHOI02UsIbIK KacuemiH akcapmadhbi, 0alibiH 6HIMHIH eHiMOini2iH
apmmabipadbi XXoHe WUKi3am pecypcmapbiH yHemMOoeUldi.

Tylin ce30ep: em eHimi, nicipineeH WyXxbIK, eciMOiKk WuUKizambl, ackabak MyKbIMbIHbIH YHbI, CY/ibl
YHbI, aKybl3 Maccachl.

DEVELOPMENT OF TECHNOLOGY FOR THE PRODUCTION OF MEAT PRODUCTS USING THE
PRODUCTS OF PROSESSING OF CEREALS
S. Baitukenova, D. Urazymbetov

This article offers a rationale for the introduced components of vegetable raw materials (oatmeal and
pumpkin seed flour) in the form of protein mass in the production of meat products. The formulation of boiled
sausages was developed using protein mass obtained from oatmeal and pumpkin seed flour. The
technology of boiled sausage is proposed, the developed technology includes the stages of grinding raw
meat, followed by salting, cooking minced meat with adding protein mass, spices, molding, roasting, boiling.

The use of protein mass from oatmeal and pumpkin seed flour in the composition of the recipe
instead of the main meat raw material allows to increase the nutritional and biological value, improve the
functional and technological properties of stuffing systems, increase the yield of the finished product, save
raw materials.

Key words: meat product, boiled sausage, vegetable raw materials, pumpkin seed flour, oat flour,
protein mass.
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WW.Bb. BantykeHoBa, A.)XK. BopaH6an, A.M. PaxumxaHoBa
Kasaxckui arpotexHudeckui ynusepcuteT umenn C.Cendynnuna, r. Hyp-CyntaH

PA3PABOTKA PELENTYPbI U TEXHONOIMA NPOU3BOACTBA BAPEHOW KOJIBACHI C
NCNoJib3AOBAHUEM PACTUTEJIbHO-BEJIKOBOU [JOBABKU

AHHOmMauyus: B daHHoU cmambe rpedrnoxeHo peuenmypa U mexHosroaus npouzeodcmea eapeHoul
Konbacel C fpumeHeHuUeM pacmumernbHo-besikosoli 0obasku. C Uernbio 3KOHOMUU MSICHbIX Pecypcos,
rosbiWeHUe NuUUeeol UeHHOCMU 3a c4Hem ygeruyeHusi maccosol Oonu befika, sumamMuHu3ayuu MsCHbIX
u3denull u obozauwieHUs1 UX MUHepasnbHbIMU gewecmeamu paspabomaHa mexHoo2usi MsicopacmumeribHbIX
sapeHbIx Kosnbac, 8 komopbix 00 6% msica 3ameHsiemcsi pacmumernbHO-6esikoeol dobaskoul: MamucCOHbl,
CyXxoe MOJIOKO, MyKa O8CsIHasl.

MscopacmumernbHasi eapeHasi konbaca bbina npedocmassieHa neped 0ecycmauyuoHHOU Komuccuel
kaghedpbl  «TexHonoeausi nuweebix U nepepabameigarouwux rnpoussodcme» AO  «Kasaxckul
aspomexHuyeckul yHusepcumem umeHu C.CelgynnuHa». [lposedeHa oueHka opaaHosienmuyecKue
Xxapakmepucmuku Konbacsl. M3yyeHbl ¢hu3uKo-xuMuyeckue rnokazamesiu eapeHol Konbacsl.

Ucnonb3osaHue pacmumernsHo-benkogol dobasku 8 cocmae peuenmypbl 83aMeH OCHOBHO20
MSICHO20 Cbipbsi [10380/11€M 108bICUMbL OUOI02UYECKYH UEHHOCMb, MakxXe CmpyKmypHO-MexaHU4yecKue
rokazamenu ¢hapuwia, yeesuqums 8bIX00 20mMosoao rpodykma.

Knrodyeeble cnoea: sapeHass konbaca, MsiCHOU rpodykm, pacmumeribHO-berikogasi dobaeka,
1amuccoHbl, SUYHBIU MOPOWOK, CyX0e MOJIOKO, MyKa O8CsIHasl.

Ha npoTskeHun nocnegHero OecATUNeTUs 3HauMTenbHO BO3pOC 06bem MHdopmaumm ob
NCMOfb30BaHUN B MPOU3BOACTBE MSCOpPACTUTESNbHBIX NPOAYKTOB: 6000BLIX (coeBbix 60608,
ropoxa, 4eyeBwubl, HyTa, MOMNUHA), 3€PHOBbLIX (KyKYypy3bl, MLWEHUUbI, SYMEHS, MeHa, OBca),
MacreHWYHbIX KynbTyp (S4ep NoAcoriHeYHuKa, apaxuca, panca), a Takke NoOOYHbIX MpPoayKTOB
nULLEBbIX NPOM3BOACTB (KMbIXa M LWIPOTa MOACOMHEYHMKA, OCTalLWerocs nocre npov3BoAcTBa
pacTUTenbHOro macna, ceMsH TOMaTtoB, KOCTOYMEK BUHOrpaga, cemsiH xrnonka v T.4.). Mimetotca
cBegeHnsa o6 MCnonb3oBaHUM B TEXHONOMMN MACONPOAYKTOB pa3HOoObpasHbIX OBOLLEN, (PPYKTOB,
ronéos, nnogos. [lokazaHo, 4YTO BBedeHWE B COCTaB MSACHbIX W3Oenun HeTpaguLMOHHbIX
pacTUTenbHbIX KyNbTyp (MATUCCOHLI, ThiKBbI, TONMMHaMBypa, CeMSIH ropuunLbl, NMOLEPHbI, aMapaHTa,
GaknaxaH, cnagkoro nepua, NNoAOOBOLLHbBIX CMECEN, CBEKIbl, TOMATOB, MOPKOBU, CONOAKOBOrO
KOPHS M NPOAYKTOB MX NepepaboTkM (NOPOLLKOB, NAacT) AaeT BO3MOXHOCTb CO34aTb aKTMBHbIE B
BMONOrM4eckoM OTHOLUEHUM aMWHOKUCHOTHbIE KOMMMEKChl, obecneynBatolme pusnonornyeckyro
MOSMHOLIEHHOCTb U BbICOKYH YCBOSIEMOCTb NMPOAYKTOB.

AHanua nybnvkauuin pesynbTaToB HayYHbIX UCCIeLOBaHUA U NPaKTUYECKMX pa3paboTok B
obrnactu cosgaHus MSACOPacTUTENbHbLIX MNPOOYKTOB CBUAETENbCTBYIOT O MOCTOSAHHOM MOUCKe
HOBbIX OTEYEeCTBEHHbIX WCTOYHMKOB pacTutenoHoro 6enka, B TOM 4ucne HeTpaguuMOHHbIX,
Ncnonb3yemblx B3aMeH 6eNKOB XXMBOTHOIO NpovcxoxaeHus [1].

YyeHbiMun pa3paboTaHbl TEXHOMOIMI BapeHbix konbac, obnagatowmx QyHKLUMOHANbHEIMA U
npodunakTM4eckumMm CBOMCTBaMu, AN U3roTOBMEHUS KOTOPbIX UCNOMb3yeTCs roBsAnHa nepeoro
COpTa, CBMHUHA HEXWpPHasi, NeYeHb FOBSXKbs, COEBbIN OboraTuTenb, a Takke npeaBapuTenbHO
noaroToBneHHass nuwesBass gobaBka, COCToSAWAs W3 PUCOBOM MyKM, >XenaTuHa nuLLEBOrO,
XUTO3aHa MU MOJIOYHOM CbIBOPOTKM, C JOOaBrEeHMEM BOAHOrO HACTOS poMallku u 3Bepobos [2].
BeepgeHus pobaeku (44%), Ha OCHOBe pUCOBOW MyKM (codepxaHue bBenka coctasnsiet 5-6%),
NpMBOOMUT K CHUXKEHMIO MAacCcoBOW Aonun 6enka B BapeHon konbace u, Kak Crie4cTBme, NOHWKEHNIO
ee OMoornyeckom LLleHHOCTU.

M3BeCTHbl TeXHONOrMi BapeHbiX konbac, roe B KayecTBe pacTUTENbHOro KOMMOHEHTa
npeanaraeTcs MCMNonb30BaHWE MOPOLIKOOOPAa3HOro ropyMyHOro LWpOTa, nNpeaBapuTenbHO
0o6paboTaHHOro XMAKMM OMOKCMAOM yrnepoga, B kKonuyectse 5% OT MacCbl MACOCOAepKallero
Cbipbsi C LUEeNbl0 MOBbIWEHNA KavecTBa konbac W yANIMHEHWS CPOKOB ee XpaHeHus [3].
Mcnonb3oBaHne npoaykToB nepepaboTkM ropunubl, KOTOpble SBMASKOTCA anfnepreHamu, 4Tto
HaknaablBaeT OrpaHWYeHnss Ha UCMNONb30BaHWE ITOro MPOAYKTa, a Takke TpebyeT cobniogeHus
0COObIX YCNOBUI NPWU €ro MapkUpPOBKE.

PaspaboTaHbl TEXHOMOrMM npou3BOACTBA BapeHbIX KonbacHbIX W34enuin, cornacHo
KOTOPOMY B KayecTBE MSACHOrO Cbipbsi MCMOSb3YlOT FOBAAUHY >KUITOBaHHYO 1 copTa, CBWUHWHY
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XWMNOBaHHYIO MOMYXMPHYIO, a B KayecTBe 6GenokcogepXkallero pacTtUTENbHOrO KOMMOHEHTa
NCNONb3YIOT MPOPOLLEHHYI YedeBuLy (3epHO M POCTOK C coaepxaHvem 6enka 35% u 47%,
COOTBETCTBEHHO), a TaKkKe CBEXWe Orypubl M MOPKOBHbIA MOPOLIOK Kak BUTaMWHHO-
MUHepanuayowmi oboratutens [4]. K HegocTtatkam TEXHONOMMN NPOM3BOACTBA BapeHbIX konbac
ABNAETCA  OTCYTCTBME  MPOMBILWSIEHHOrO  NPOM3BOACTBA  MPOPOLUEHHOM  YeyeBuubl U
CTaHOapTU30BaHHbIX TpeboBaHWUM K yKa3aHHOMY BUAY CbIpbS, YTO YCMOXHSET TEXHONOrMYecKui
npouecc, a Takke MCMoNb30BaHNE B peLenType CBEXMX OBOLLEN, YTo TpebyeT ocobbix ycnosui
XpaHeHUs M NoAroTOBKW OBOLLEN, BbICOKUA YPOBEHb NOTEPb MpU NOArOTOBKE OBOLLEW, Hanuyue
OOMOMHUTENBHOrO  TEeXHOMNOrmyeckoro  obopyaoBaHWsA, 4YTO  MOBblWAeT  TPYAOEMKOCTb
N3roTOBMNEHNS.

N3BecteH cnoco® npomsBoacTBa BapeHblx Konbac, KoTopbiM npegycmaTpuBaeT
NCNonNb3oBaHWe Ha CTagum Mocona MSACHOrO Cblpbsi KOHLEHTpaTa MpOnMOHOBOKUCHbIX BakTepui
Propionibacterium shermanii KM-186 n wpoTa kegpoBoro opexa B konuyectse (5-7)%. 3apgaven
n3obpeTeHnsa ABNAETCS COKpalleHue ANUTEerbHOCTU Mocona, yBENUYeHue Bbixoda MpoaykTa u
CHWKEHUSA JONN OCTaTOMHOro HUTPUTa HaTpUA 3a cYeT MPosiBNeHUs BUMOXMMUYECKOW aKTUBHOCTU
KOHLeHTpaTa MpOnUOHOBOKUCIbIX BakTepuin. OQHOBPEMEHHOE MCNOSIb30BaHWE C KOHLEHTpaTtoM
NMPOMMOHOBOKUCTbIX BakTepuin LWpoTa KeapoBbiX OPEXOB HanpaBfeHO Ha perynupoBaHue
NIacTMYHOCTM M MNOBbILWEHME BIArocBsa3biBaoLWen crnocobHocTn cbipba [5]. K Hepoctatkam
crnocoba OTHOCUTCS HEOBXOAMMOCTb KOHTPONSA akTUBHOCTU Npenaparta, Npu KOTopon AoCTUraeTcs
TexXHonorn4eckmn adpekT, a Takke HeJOCTAaTOYHO BbiCOKasi Buonornyeckas LEHHOCTb BapeHbIX
kon6ac BBMAOY HM3KOro YpOBHSI BBEAEHMS LLUPOTA KEAPOBbIX OPEXOB.

Mpwn paspaboTke MAcopacTUTENbHbIX BapeHbix konbac Hanbonee 6rIM3KUM MO TEXHUYECKOM
CYLLHOCTM W AOOCTUraeMoMy pesynbTaTy siBNsieTca cnocob® npov3BoAcTBa BapeHbIX KONBGaCHbIX
N3aenun, cornacHo KOTOPOMY C LIENbHO Yry4lleHUss OpraHoNenTUYECKUX XapakTePUCTUK BapeHbIX
konbacHbIX U3genuin, YAannmHeHUs CpoKOB UX rOQHOCTU U MOBbIWEHUA B1ONOrMyeckon LLeHHOCTHN B
peuenTypy BHOCAT OobaBKy Ha OCHOBe ceMsH nepepaboTku Kegpa, BKMOYaKLWYy KegpoBoe
Macrno u/unun NopoLLKOoBpasHbIN XMbIX Sapa KeApOBbIX CEMSAH B Konuvectse He meHee 0,01 mac.
% [6]. K HemocTtatkam 3TOoro crnocoba OTHOCUTCA HeOOCTaTOMHO BbicOKasi Guonormyeckas
LEeHHOCTb U3-3a HecbanaHCMPOBaHHOCTU XUPHOKUCAOTHOIO cocTaBa NpoaykTa.

3apayen paspabaTbiBaeMbix konbac siBnsieTcss obecrneyveHne HaceneHusi BapeHbIMU
kon6acamu nNOBbILLEHHON GMONMOrM4YecKon LIEHHOCTU CO COanaHCMPOBAHHBLIM XMPHOKUCIOTHLIM
COCTaBOM,  MOBbIWEHHbIM  COAepXaHueM  MnoriHoueHHoro  6enka M ynyydweHHbIMU
opraHonenTU4eckMMU  XapakTepuctukamun. Pe3ynbTaTtoM  MSCHbIX  NPOAYKTOB  SIBMSieTCA
yBEnMyeHne NULLEBON M BMONOrMYecKon LEHHOCTU, CTabmnmsaumsa KOHCUCTEHLMM U ynydlleHue
BKYCO-apoOMaTU4eCKUX CBOMCTB BapeHbIX konbac.

TexHonorns Npou3BoAcTBa MSCOPACTUTENbHbLIX BapeHblx Konbac BKMHOYaT MOArOTOBKY
MSICHOTO CbIpbsi, U3MENibYEHNE Ha BOSYKE, MOCON U CO3peBaHMe MsiCa, COCTaBfieHMEe CMecu
KOMMOHEHTOB MO peuenType, TOHKOe U3MeNbYEeHNEe CMECH KOMMNOHEHTOB Ha KyTTepe, HanosHeHne
000no4kn 1 BsA3Ky 6aToHOB, 0GXapKy U Bapky 6aToHOB, oxnaxgeHne 6aToHOB konbachkl, KOHTPOsb
KayecTBa, YMakKOBKY W MapKMpPOBKY COrMacHO MONe3Hon MoAenu [AONOMHUTENbHO BBOAAT
pacTutenbHo-6enkoByto [o6aBKy, BKNOYaKOLWYyO NaTtuccoHbl (85%), cyxoe monoko (5%) n myky
oBcsHyto (10%).

BBeaeHuve B cocTaB peLenTypbl NaTUCCOHOB 0BYCMOBIEHO TEM, YTO 3TOT HEM COAepXaTcs
5,5% yrneBogoB, Takke Hebonbwoe konuyectBo 6enkoB u xupoB. CoaepXaHue KnetyaTku B
npoaykTe HaxoauTcsa Ha yposHe 1,3%.

B cocTtaBe natuccoHa nNpuCyTCTBYIOT pasfnnyHble BUTAMUHBLI U NONE3HbIE MUKPOINEMEHTHI,
ofHako 6onblie Bcero 3ameTHbl BuTamuHbel C 1 A, a Takke kanui n marHmi. MNMogoGHbIn cocTas
OKasblBaeTCsi BeCbMa MONMe3HbIM ANs MNOAAEPXaHMS B HOPME KPOBEHOCHOW CUCTEMbI
4yernoBeYyecKoro opraHmsama. Takke B HEM COAEPXUTCH 3HauYUTENbHOE KOMMYecTBO KamnbLuus,
HaTpua 1 pocdopa, a Takke BUTaAMUHOB rpynnbl B.

B nmartuccoHax coaepXutca OTHOCUTENbHO pefKkoe BelecTBO — dhonart, npuHMmMatoLlee
aKTMBHOE y4acTue B NpoLecce CUHTEe3a HOBbIX KNeToK N Heobxoaumoe ansa npoussoactea AHK.

Kanun, npucyTcTBylOWMA B NaTUCCOHE, MOMOXUTENbHO CKa3blBaeTCHd Ha COCTOSHUU
rMNEePTOHNKOB, MOMOrasi CHU3UTb JaBMNEHNE U YMEHbLUWTb YacToTy cepauedbneHus.

Bnarogapsi HW3KOM KanoOpUMHOCTM WU BbICOKOMY COAEPXKaHUIO KreTyaTKM NaTUCCOHbI
LUMPOKO MCMOMb3ylTCA B AMEeTMYecKoM nuTaHun. OHM  HopmanusyloT obmeH BellecTs,
npeaoTBpaLLatoT 3aboneBaHnsa cepae4HoO-CoCYyaANCTON CUCTEMBI, MOYEK U nevyeHn. Cok NaTUCCOHOB
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BbIBOAUT U3 OpraHM3Ma M3nuuiek comemn, ynydwaeT paboTy KuevyHMKa U yCnoKamBaeT HEPBHYHO
cuctemy. Knetyatka B KOMMMEKCE C MEKTMHOM YMyudlLaeT MOTOPHYH (DYHKLUMIO Xenyao4Ho-
KALWEYHOro TpakTa, CTUMYNUpyeT NUKBMAALMIO 3aCTOMHbIX SBMEHUMM B KULLEYHMKE, MO3BONseT
CBs3blBaTb M BbIBOAUTb M3 OpraHM3aMa CONM TSPKEmNbIX MEeTansfoB, Y4TO MO3BOMNSAET FOBOPUTb O
npuobpeTeHnn BapeHon konbackl ¢ nevyedHo-NpodunakTUYeCKNmMm CBOMCTBaMM.

OBcsiHast MyKa, BKINOYEHHasi B COCTaB pacTutenbHo-6enkoBon gobaekn codepxuT B cebe
GonbLLOe KONMYECTBO BUTAMUHOB M NOME3HbIX 3NEMEHTOB: BUTaMuHbl rpynnel B, E 1 PP, a Takke
nonesHble ONa opraHnama amMuMHOKUCIIOThI, Kanbuui, poccop, MarHun, Mmefb, Xerneso, apupHble
Macna v T. 4. 9ToT Bug npogykra cogepxut 369 kanopun Ha 100 r.

Bnarogapsi MHOroYMCneHHbIM MNOMIE3HbIM 3NIEMEHTAM W BUTAMUHAM LaHHbIA BUO MYKMU,
6e3ycrnoBHO, NPUHOCUT GOMbLUYD MOMNb3y opraHmamy. MNpoaykT cogepxuT B cebe knetyaTky ABYX
BWOOB: pacTBOPUMYIO U HepacTBopumyto. NepBas nomoraet 60poTbCHa C caxapHbiM AnabeTtom, a
BTOpas BbIBOAMT LWMAKM U TOKCMHbI M3 OpraHM3Ma. Takke OBCSAHash Myka WMeEEeT Morie3Hble
cBOMCTBA ANA HOpManbHOW paboTbl neyeHu, novek m cepgua. lNMpoaykT MomoraeT CHWXaTb
YPOBEHb MfI0OXOr0 XONEeCTePUHA, CHMKAET PUCK BO3HUKHOBEHUS TPOMOOB, HOPManuayeT gaBneHue
N MNONMOXWUTENbHO BNUSAET HAa YKPEnsieHWe HEPBHOM CUCTEMBbl. Takke mnomoraetr ObICTpO U
€CTEeCTBEHHbIM MyTeM HabpaTb MbILWEYHYIO MacCy, 3a 4YTO 3TOT 3MaKOBbI NPOAYKT TaK LEHAT
cnoptcMmeHbl. PerynapHoe ynotpebrneHve Takoro npogykra MnomMoraeT YhnyudwuTb NamsiTb,
pa3BMBaeT BHUMATENbHOCTb M NOMOraeT yBenn4nTb paboTocnocobHOCTb.

[na nponsBoacTBa BapeHbix konbac nHrpegneHTbl 6epyT B Cneayowmx KonmyecTsax, mac.
%: cblpbe: roesanHa B/c — 44-46; roeagmHa 1 ¢ — 44-46; AWYHBIN NOPOLLOK — 4-6; pacTUTENbHO-
benkoeas gobaeka — 4-6; pactutenbHo-6enkoBast gobaBka: NaTUCCOHbI — 85; cyxoe MOMoKo — 5;
MyKa oBcsiHaa — 10; cneumn: conb nNuLleBasa noeapeHHas — 2; caxap-necok — 0,25; nepeL, YepHbIn
monoTbin — 0,1; HaTpus HuTpaT — 0,0045.

TexHonorMst MpPOM3BOACTBA  MSICOPACTUTENbHLIX BapeHblX Konbac OcCywecTBrnsoT
cnegyowmm obpasomM: roBaguHy BbicLero n 1 copta MCnonb3yloT OT pasgesiku nocre obeanku u
XUNOBKKU. MOBAANHY XUNOBaHHYK M3MENbYaloT Ha BOSYKE C ANAMETPOM OTBEPCTUM pelleTkun 2-3
MM.

[oTOBAT pacTuTenbHo-6enkoByo AobaBKy Ansl Yero NaTUCCOHbI M3MENbYaT Ha BOSYKE C
anameTpoMm peweTtkn 2 - 3 MM, 3ateM [o6aBnsloT Cyxoe MOSIOKO U OBCAHy0 Myky. [anee
nepemMeLLnBaloT Ha KyTTepe B TedeHue 4 - 5 MUHYT.

CoctaeneHue peuenTypbl BLINOMHAKT B KyTTepe, Kyda nocnegoBaTenbHo gobasBndercs
n3MersibYeHHas roBsiAMHA XUOBAHHAs, SIMYHbBIA MOPOLLOK U pacTuTenbHo-6enkoBasa gobaeka. Ha
nocnegHen crtagum pobaensioTca cneuun. [poaormKMTENBHOCTE  KyTTepoBaHus 5-7  MuH,
Temnepartypa dapwa 10 - 12°C.

dapLu WnprUyoT B UCKYCCTBEHHYIO OENKOBYIO MMM NonMaMmngHyto oboroyky 1 nepegarot
Ha Bapky npwu Temnepatype 75-78°C [0 COCTOSAHMS KynMHApHOW roToBHOCTW. [locne 3aToro
BapeHyto konbacy oxnaxagalwT B ABe CTaauu: Bogomn ¢ Temnepatypon 12-15°C n ganee Bo3gyxom
npu Temnepatype 0-4°C go TemnepaTtypbl B LLEHTPE He Bhiwe 6°C.

OnbITHBIM 00pasel — MsAcopacTUTeNbHas BapeHas konbaca Obina npegocTaBrieHa nepea
AEerycTaunmoHHon Komuccmen kadpegpbl  «TexHomnmorms nuweBbiX W nepepabaTtbiBalowmx
npounssoacTe» AO «Kasaxckumn arpoTexHmyeckuin yHmsepcntet nmenn C.CendynnmHa.

B tabnuue 1 npuBeneHbl hUINKO-XMMUYECKME NOKa3aTenu npoaykra, BbipaboTaHHOro no
3aaBnsiemMomy crnocoby.

Tabnvua 1 — dnsmko-xuMmMyeckme nokasartenu n nuwesas ueHHocTb B 100 r npogykta no
npuMepam B CPaBHEHMM C MPOTOTUMOM.

HanmeHoBaHune Copepxanue, %
nokasarens KoHTpOnbHbIN npumep 1 npumep 2 npumep 3
MaccoBas nonsa 6enka 12,0 13,11 12,64 12,17
MaccoBasg gons xupa 15,0 14,5 13,7 13,0
MaccoBag Jonsi MMHeparbHbIX BELWEeCTB - 1,7 1,9 2,1
Yrnesoasbl - 0,76 1,29 1,82
KanopunHocTb, Kk 780,0 765,0 723,8 682,6

OpraHonenTnyeckre nokasaTtenu Nnpogykra no cnocoby npueeneHsl B Tabnuue 2.
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Tabnuua 2 — OpraHonenTU4eckne nokasaTenu Npogykra.

HaumeHoBaHuve nokasartens XapaKrepucTvka 1 Hopma ansi roToBoro npogykra
BHewHnn Bung, BaToHbI C YNCTOWN, CYXON NOBEPXHOCTLIO
KoHcucteHums Ynpyrasa
LiBeT n Bug Ha paspese Po3soBbIn

CBolCTBEHHbIE AaHHOMY BUAY NPOAYKTa, 6€3 MOCTOPOHHUX

3anax u BKyc N o
npuBKyca 1 3anaxa, C apoMaToM NpPsSIHOCTEN, B MEPY CONEHbI

dopma, pasmep u Bsi3ka 6aToHOB MpsiMble unu nsorHytele 6aToHbl AnuHon ot 10 go 50 cm
MaccoBas gons 6enka, % He MeHee 12,0

MaccoBas gons xupa, % He bonee 15,0

MaccoBas gons xnopuga HaTpus, % He 23

bonee ’

[obaeneHne B peLenTypy BapeHom konbackl pacTutenbHo-6enkoBon obaBku no3sonsdeT
MOBbLICUTb €€ MULLEBYI LIEHHOCTb 3a CYET yBenunyeHnsa maccoBoun gonu 6enka. PaspabotaHHas
MsicopacTuTenbHas BapeHas konbaca MMeeT O4HOPOAHYH YNpPYry KOHCUCTEHLMI, COYHOCTb U
HEeXHOCTb gocTuraetcsl, 6narogapst 6anaHcy 6enka n Xxupa B peuenType, a Takke yaepxaHuto
Bnaru, 06ycnoBneHHoMy (OyHKLMOHaNbHbIMM CBONCTBAMUN OBCSAHOWN MYKW.

Mcnonb3oBaHue pactutenbHo-6enkoBon nobaBkm B COCTaB peLenTypbl B3aMeH OCHOBHOIO
MSICHOrO Cblpbsi MO3BOMSIET MOBLICUTbL MULLEBYD U OMONOMMYECKYd LEHHOCTb, YNy4lnTb
TEXHONOrM4Yeckme CBONCTBa papLLEBbIX CUCTEM, YBENUYUTL BbIXO4 rOTOBOro NpoAyKTa, 3KOHOMUTb
Cblpbe 1 yny4waTb ero BO3MOXHOCTM B MOMyYEHUN NPOAYKTOB (PYHKLMOHANBbHOIO Ha3Ha4YeHus.
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©CIMAIKTI-AKYbI3 KOCMACbIH KOJIOQAHY APKbIJibl NICIPUITEH W¥XbIK ©HIMAEPIH ©HAOIPY
TEXHONOIMMACBIH XXOHE PELLIENTYPACbBIH )KXACAY
L.B. banTtykeHoBa, A. XK. bopaH6ain, A.M. PaxuwmkaHoBa

byn makanada ecimiik aKkybi30bl KOcriacklH KOfidaHy apKbliibl MiCipieeH WYXXbIKMbIH peyernmypachl
MEH MEeXHOJI02USICbl YCbIHbIFaH. Em pecypcmapbiH yHemMOey makcambiHOa, akybl30biH MaccasbiK YieciH
yrFalmy apkbiiibl maramObiK KYHOBIMbIFbIH  apmmebipy, em ©eHiMOepiH OopyMeHOepMeH XoHe oriaplbl
MUHepanlbl 3ammapMeH balbimy apkbiibl em-eciMOiKmi  nicipifieeH  WyXXbIKmap MexHOI02usiChbl
a3iprnieHeeH, oHOa emmiH 6%-Ha OeliH ecimlik-aKybi30bl KocrnanapMeH: Kadi, Kyprak Ccym, Cy/ibl YHbI
anmacmabipbIliiFaH.

Toxipubenix ynei — em-eciMOikmi nicipineeH wyxbik "C. CelgpynnuH ambiHOarbl Ka3sak
aspomexHukanbik yHueepcumemi” AK, "Tamak xoHe kKalma eHOey 6HJOipicmepiHiH mexHono2uschl"
KaghedpacbiHbiH Oeaycmauyusi KOMUCCUSI MywesiepiHe YCbiHblFaH. LUyXbIKmbiH opaaHonenmukarbiK
cunammamachbiHa bara XypeisineeH, coHOal-aK husuKa-xuUMUSITIbIK KepCemKilumepi aHbIKmarifaH.

Heezizai em wukisambiHbIH OPHbIHA 6cCiMOiK-aKybi30bl KocranapbiH rnatdanaHy — OaliblH 6HIMHIH
buonoeusanbiK KyHObIbIFbIH apMMbIPyFa, COHbIMEH Kamap mapmbisiraH emmiH KypbiibiMObIK-MeXaHUKalblK
KepcemkiuimepiH apmmbipyra MyMKiHOik 6epedi.

Tylin ce3dep: nicipineeH WyXbiK, em eHiMmi, ecimOik-akybi30bl Kocra, Ka0i, XyMblpmKa yHmMarbl,
KypFak cym, CyJibl YHbl.

DEVELOPMENT OF COMPOUNDING AND TECHNOLOGY OF PRODUCTION OF BOILED SAUSAGES
USING VEGETABLE-PROTEIN SUPPLEMENTS
Sh. Baitukenova, A. Boranbay, A. Rakhimzhanova

In this article, the proposed compounding and production technology of boiled sausage with the use
of vegetable and protein supplements. In order to save meat resources, increase the nutritional value by
increasing the mass fraction of protein, fortifying meat products and enriching them with minerals, a
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technology of meat and cereal boiled sausages has been developed, in which up to 6% of meat is replaced
by a vegetable protein supplement: summer squash, dried milk, oatmeal.

Cooking sausage was provided to the tasting committee of the department "Technology of food and
processing industries” of S. Seifullin Kazakh Agrotechnical University. The organoleptic characteristics of the
sausage have been evaluated. The physicochemical parameters of boiled sausage were studied.

The use of vegetable and protein supplements in the formulation instead of the main meat raw
materials allows to increase the biological value, structural and mechanical indicators of minced meat, to
increase the yield of the finished product.

Key words: boiled sausage, meat product, vegetable protein supplement, patissons, egg powder,
milk powder, oatmeal flour.

MPHTW: 65.59.29

LL.B. BantykeHoBa, P.U. BaneHToB
Kasaxckuii arpotexHunyeckmnn yHnsepceuteT umenmn C. CendpynnuHa, r. Hyp-CyntaH

KOMBMHUPOBAHUE XXUBOTHOIO U PACTUTEJIBHOIO CbIPbA NMPU NPOU3BOACTBE
MACHbBbIX PYBJIEHbIX NMOJTY®ABEPUKATOB

AHHOMauyusi: B 0OaHHOU cmambe meopemuyecku 0bOCHOB8aHa U 3KCriepuMeHmarsbHO
nnoémeepxdeHa Ues1ecoobpasHOCMb UCMOIb308aHUST XKUBOMHbIX U pacmumeribHbix 6esikog Orisi CHUXEHUS
cebecmoumocmu U rfosblWeHUss nuwesou u buonoaudyeckol UeHHOCcMU KOMOUHUPOBaHHbIX pPybrieHbIX
MSICHBIX rosyghabpukamos.

O6ocHosaH peuenmypHbIl cocmae U 8 pesynbmame KOMOUHUPOBaHUSI  KOMITOHEHIMO8
paspabomaHbi peuenmypbl MSCHbIX PybreHbix u30esnul C KOMMIO3UUUSIMU XUBOMHbLIX U pacmumesibHbIX
berkos.

Ucnonb3osaHue npopoweHHoe 3epHO U rfedeHu 8 chapuwiesbie cucmeMbl 83aMeH OCHOBHO20
MSICHOZ20 CbIpbsi 10380/1ieM [108bICUMb MUWEBYI0 U OUOI02UYECKYH UEHHOCMb, makxe CMmpyKmypHO-
MexaHu4Yeckue rokasamesnu chapwa, yesenudumb 6biX00 20moeozo MpodyKma, 3KOHOMUMb Cbipbe U
yfyqwamp €20 803MOXHOCMU 8 MOTyYeHUU MPOoOyKMoe OyHKUUOHaIbHO20 Ha3HaYeHUs.

PaspabomaHHbili KOMOUHUPOBaHHbIU MSCHOU pybneHbil nonyghabpukam obradaem 6bICOKUMU
op2aHonenmuYecKuMuU fokasamesnsamu, nuuieeoli u buonoeudeckol UeHHOCMbio, cbanaHcupos8aHHbIU Mo
XUMUYECKOMY cOCmasy.

Knrodesble crnioea: MmscHbie pybrieHbie ronygabpukambi, KOMOUHUPOBaHHbIU rPodyKm, ne4YyeHb
208sKul, NWeHUYHoe 3ePHO, MPOPOUEHHOE 3€PHO.

B HacTosiLee BpeMsa cTpemMreHre K 340poBoMy 06pasy xusHu Habupaet cuny. CoctoaHne
3[0pOBbsi YeNOBEKA B 3HAYMTENBHOW Mepe 3aBUCUT OT NuTaHus. BaxHbiM chakTopom 3400poBOro
NUTaHNA SIBNSETCA MOCTYMNfieHMe BCEeX KOMMOHEHTOB MWLM B MX adeKBAaTHOM COOTHOLUEHUM WU
konuyectBe. Bcneacrteue 3Toro nuweBas UHAYCTPUS MEPEOPUEHTUMPYETCA Ha MPOU3BOACTBO
byHKUMOHAmNbHbLIX MNPOAYKTOB NUTAHUS!, NOAAEPXMBAIOLWMX 300POBbLIA  OpraHM3M YeroBeka.
MepcnekTMBHBIM HanpaBneHWeM CO3[4aHUA Takux MNPOAYKTOB SBMNSIETCA KOMOWHMpOBaHWe
pPacTUTENBHONO M XUBOTHOMO CbIpbsi, YTO Takke obecneymBaeT cbanaHCMpPOBaAHHOCTbL COCTaBa no
OCHOBHbIM NULLEBLIM BELLLECTBAM.

MuTaHme — OOMH U3 BaXHeMWwWux aKTOpPOB, BMMAIOWMX Ha 340POBbE HAaCENeHus.
HenpaBunbHOe, He3OOpOBOE MNUTaHWE, BbIpaXalLweecsd Kak B HeLOCTaTOMHOM, Tak U B
Yype3mMepHOM NOTPeBNEHUN HEKOTOPBIX MULLEBLIX MPOAYKTOB M MUKPOINIEMEHTOB, MOXET CINYXWUTb
NMPUYMHOWN pPasBUTUS PasNNYHbIX 3aboneBaHUA SHOOKPUHHOW CUCTEMbI, KPOBM U KPOBEHOCHbIX
OpraHoB, a Takke HapyLeHnsi obmeHa BeLLeCTB.

B nutaHun GonblMHCTBA HaceneHusi BbISIBNSIETCA HEOOCTaTOK MOMHOLEHHbIX Oernkos,
BUTAMWHOB, Makpo- M MUKPOSSIEMEHTOB OTMEYAETCs Takke HepauuoHanbHOe WX COOTHOLUEHME.
YOoBneTBOpUTL 3TUMU  BELLECTBAMU MPAKTUYECKM HEBO3MOXHO, MCMONb3ys TpagULMOHHbIE
NpoAyKTbl MNUTaHUSA, NO3TOMY CO34aKTCA KOMOMHMPOBAHHbIE MPOAYKTbI C  WUCMONb30BaHUEM
XMBOTHOTO W  PacCTUTENbHOTO Cbipbsi, OOOrawleHHble onpeaeneHHbIMU  BUTAMUHAMU U
BGuonornyeckn akTMBHbIMM BeELLECTBaMM, KOTOpble MOryT GanaHcMpoBaTb W ynyuylWwUTb PaLMOH
Gnarogaps BBeAeHWUO GENKOB, aMUHOKUCIOT, BUTaMUHOB, MaKpO- U MWKPOINEMEHTOB U OPYruX
nonesHbIX BelecTs [1].
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MiweBas UEHHOCTb MsACa W MSACHbIX MPOAYKTOB Onpedenserca CoAaepxaHuem
B1onorM4eckn MOMHOLEHHbIX M Nerko ycsosemblx 6enkos. CyllecTBYOWMIN B NocnegHee Bpems
ooWwnn ednunT MACHBIX PEeCcypCcoB, HapyLlUEHUE XONOAWSBbHOW LEenu, BbICOKMM 0ObeM mMmsica C
nopokamMn N HU3KUMU PYHKLMOHANbHBIMW CBOWCTBAMM MPUBOAUT K MOTEPSM MSICHbIX OErKos,
MUHepanbHbIX BeLeCcTB M BUTAaMUHOB U OOYyCnoBnuBaeT LEenecoobpasHOCTb MPUMEHEeHUs
6ernkoBbIX 40BaBOK B TEXHOMNOMMU MSCHbIX U3OEeSUN.

lMpMMeHeHne NOMHOLEHHbIX >XMBOTHbIX OEnKoB, MOMy4YeHHbIX MyTemM nepepaboTku
XWBOTHOIO CbIpbsl, OCOBEHHO akTyaribHO B TEXHONOrMsX NPOAYKTOB MaccoBOro notpebneHus,
OOCTYMNHbIX BCEM couunanbHbiM CrosAM HaceneHus. Takumu MpoAayKTamMu CerogHsa SBMSTCS
3aMOpPOXEHHbIE MSICHble pyGneHble nonydabpukatbl. [1onoBMHY BCEN TOBAPHOW MAacChbl MSACHbBIX
pybneHbix nonygabprkaToB Ha OTEYECTBEHHOM PbIHKE COCTaBMAOT NENTbMEHN N KOTNETHI.

N3BeCcTHO, 4YTO KOMOMHMPOBAHWE >XUBOTHbIX OenkoB B OMpederieHHbIX COOTHOLUEHUSAX
NpMBOOAMT K YIyYWEHUIO WX  YHKUNOHANbHO-TEXHOMOMMYECKMX CBONCTB. LlenecoobpasHa
paspaboTka ©6enkoBbIX CUCTEM, KOTOPbIE HUBENMUPYKT HEAOCTaTKM MSICHOTO Cbipbsi, ynyyllaroT
TEKCTYPHbIE XapakTepuUCTUKN N MULLEBYIO LEHHOCTb MSACHbBIX U3AENuiA.

LLnpoko M3BECTHbI Kraccuveckme peuenTypbl U TEXHOMOrMS MPOU3BOACTBA PYOneHbIX
nonygabpukaToB: MsCHble, MsicopacTuTenbHble u dapwn. PybneHble nonydabpukaTbl
N3roTaBNUBAOT Ha OCHOBE FOBSAOWHbI, CBMHUHbLI, 6apaHuHbl, KOHUHbI, ONIEHUHbI, MAicCa JOMaLUHen
MTWUbl, C WCNOMNb30BaHWEM Kpym W [APYroro pacTUTENIbHOrO CbipbsA, B OXJI&XAEHHOM WUMu
3aMOpPOXXEHHOM cocToaHMK. K MsACHbIM pybneHbim nonydabpukatam OTHOCATCS KOTNEThbI
(momaluHne, MOCKOBCKME, KMEBCKME, KPECTbAHCKME, MSACOKaNyCTHble, MscokapTodesnbHble, no-
Benopycckn, MsicopacTuTenbHble U Ap.); WHUUENW; BUgLUTEKChI; POMLUTEKCHI; MSICHblE dhapLuu;
dpuKagenskn; KpoKeTbl MACHbIE, a Takke 1 Apyrne nsgenuvs [2].

Y4yeHbiMM paspaboTaHbl pybrieHHbln MscHOM nonydabpukaTt, coaepXaliuin MsICHoe,
pacTutenbHoe W BTOPUYHOE Cbipbe, oOboraweHHbIn 6enkamu, amMUHOKUCIIOTaMu, MUKPO- U
MakpoanemMeHTamu, BUTaMUHaAMU U ApyrMMy BellectBamu. B xoge npoBedeHus akcnepumeHTa
yCTaHOBIEeHa onTumanbHasa gosa aobaeneHns 6enkoBO-KMPO-pacTUTENBHON NacTbl B KONIMYECTBE
12,5% B pybneHbin nonydgabpukar. KayectBo nonycabpukata onpegensnu no nokasaTtensam
CTPYKTYPHO-MEXaHU4YeCKNX CBOMCTB, B YaCTHOCTU MNpedernibHoe HanpshkeHuwe casura, JIMNKOCTb U
NnacTU4eCKyo BA3KOCTb B Cbipom thapue [3].

Pa3paboTaHHbI npoaykT cbanaHCcMpoBaH Mo aMMHOKUCIOTHOMY, MUHEPanbHOMY 1 APYrM
nULWLEBbIM KOMMOHEHTaM, a Takke CrnocobCTBYOT ycTpaHeHue pdeduumta 6enka B nuTaHUU
yenoseka. Co3gaHue Takoro npogykra, oboraleHHoOro 6MonorMyeckn akTMBHbIMM KOMMOHEHTaMW,
nossonsiet obecneunTb YernoBeka BeLleCTBaMu, KOTOpble B TPAAWULMOHHbIX NMPOAYKTax MUTaHWUS
copepxarcs B He4oCTaTo4YHOM KonunyecTtse. Vicnonb3oBaHWe BTOPUYHOTO U PacTUTENBHOIO Cbipbs
NO3BOSIUT PACLLUMPUTL aCCOPTUMEHT MSACHbLIX U3OENNNA.

3apayen KOMOUHMPOBaAHME XMBOTHOIO M PacCTUTENbHOrO Chipbsi SIBNSAETCS MONyyYeHune
NULLEBOro NpoAyKTa C BbICOKMMM OpPraHonenTuYeckMMmn nokasatenamu, cbanaHcMpoBaHHOMO Mo
CBOEMY XMMUYECKOMY COCTaBy, OTHOCUTESIbHO HEBBLICOKOW CebeCTOMMOCTbIo. JTO AOoCTUraeTcs
TeM, 4YTO B KayectBe ©O€enKOBOro pacTUTENbHONO KOMMOHEHTa peuenTypbl MCMOMb3yoT
npeaBapuTENbHO MNPOPOLLEHHOE U 3aTeM M3MeNbYeHHOEe METOAOM pPyOKM 3epHO MueHuubl B
konnyectBe 15 % Kk macce msdAca. B npouecce umamenbueHus oborioyka 3epHa M YacTUYHO
KpaxmarnbHble rpaHynbl paspyllarTcs, nuTaTenbHble BellecTBa denatwtca 6onee AOCTYMNHbIMU
nuLeBapuUTENbHBIM COKaM, B pe3ynbTaTe Yero OHW NosiHee NUCMNONb3YHTCS.

OCHOBHO€E KONMYecTBO BUTaMMHOB 3epHa HanpasfieHO B arleMpoHOBOM Crioe U 3apoablLue,
T.e. B TeX 4acCTax 3epHa, KNeTKM KOTOPOro COXpaHWUNWU >XM3HedeATenbHOCTb U obecnedmBatloT
pasBUTME HOBOINO pacTeHns u3 cemeHu. Tak, 6onee 30% TmammHa cCOCPeOoOTOYEHO B
anenpoHoBoM crnoe n 6onee 60% B 3apoabiwe; pnbodnaBuH NPUMEPHO MOPOBHY pacrnpeaeneH
Mexay anervpoHOBbIM CrOeM, KpaxMarnucTbiM 3HAOCMEPMOM W 3apoAbllleM; HUauMH MoYTU
MOMHOCTBbIO KOHLIEHTPUPYETCA B anenpoHoBOM crioe. Takoe pacnpegeneHve cBs3aHO C
Guonornyeckon yHKUMEN BUTAMWHOB, HanuuMe KOTOpbIX HEOoOGXOAMMO And HOpMarbHOro
npoTekaHus PuU3nonorm4eckmx NpoLeccos.

Mpy npon3BoACTBE MYKU M Kpyrbl 3apofbill U anempoHOBbIA CroW yaansawT B NOOOYHbIE
NPOAYKTbl — OTPYOU 1 MydKy. [103TOMY MyKa M Kpyna MMeKT HEBbICOKOE COAEpPXaHNe BUTaMUHOB,
a Takke Jpyrmx ©OMONOrMyeckn LUeHHbIX coeavHeHun. [JoGaBneHve B MsiCHOM  bapLu
n3MenbYeHHOro 3epHa oborallaeTt roToBbl NPOAYKT BUTAMUHAMWN, MUHEpParbHbIMU BelLlecTBaMu,
dhepmeHTamn 1 Apyrumm GMONOrMYeckn akTUBHLIMU BELLECTBAMM.
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Ona yckopeHus BMOXMMUYECKUX M3MEHEHWA B 3epHe M obpasoBaHus 3apofblllia 3epHO
3amMayMBalOT M BblAepxuBaloT B TedeHne 48 vacoB npu Temnepatype 14°C. B pesynbrate
npovcxoant GroakTnBaumsa 3epHa W, Kak criefcrTeue, TpaHcopMauusa 3anacHbix dpakuun 6enka
B nerkonepeBapumble anbOymMuHbl M rMoOynuHbI, KOTOpble COCTaBMAT [MaBHYK 4YacTb
nuTaTenbHbIX BeLeCcTB 3apodbllla U anenpoHOBOro crnosa 3epHa. B npopacTtatouwen 3epHoBke
npoucxoauT TpaHcdopMaumst BUTaMMHHOIO KOMMMekca Kak bnokatanutuyeckux (rpynna B), Tak n
XNPOPaCTBOPUMbIX BUTAMUHOB C UHAYKTMBHbIM AenctBuem (E-Ttokodepon). Obuiee konuyecTso
BOAbI, BBOAMMOE B 3epHO, cocTarnsaeT 400 mn Ha 1 Kr 3epHa ¢ UICXOAHOW BAAXHOCTb0 14%.

Mcnonb3oBaHue cybnpodyKkToB npu nNpousBoacTBe pybneHbix nonydgabpukaToB, a MUMEHHO
rOBsKbEW MNeyveHn, npowealwyo OuoTexHonornyeckyro obpaboTky, yBenuuMBaeT KONMYeCTBO
OGuonormyeckn akTMBHbIX BeLWECTB B npoaykte. B coctaB 6enkoB nevyeHn BXOAAT BCe
He3aMeHMMble aMWHOKUCHOTLI. [ledyeHb MO BKyCOBbIM KayecTBaM He YCTynaeT Mscy, a no
COAEPXaHUIO  BUTAaMMHOB W MWUKPOSSIEMEHTOB  MNPEBOCXOAUT ero. Takum  obpasowm,
KOMOWHMpPOBaAHME MeYeHbd M NpUMeEHeHne BUOTEXHOMOrMYeckoro metoga obpaboTKM Cbipbsa U3
cybnpoaykta no3sBonseT perynupoBaTb XMMUYECKM COCTaB MPOAYKTOB, 3anax, BKYC, COYHOCTb,
HEXHOCTb U3Jenuin U B UTOre MOMyYnTb BbICOKOKAYECTBEHHbIN MOSMHOLUEHHbLIN MO coaepXaHuto
NULLEBbLIX BELLECTB NPOAYKT — pybneHbie nonydabpukaTol.

TexHonormst MNpouM3BOACTBA KOMOWHMPOBAHHOIO pyOreHoro MsicHoro nonydgabpukaTa
OCYLLIECTBIISAETCA creayrowmumMm obpa3oM: B M3MENbYEHHOE T[OBsKbe MsAco maccon 50,5 kr
£o6aBnsaoT nyk ceexun penyatbii — 1,3 kr, nepey YepHbii monoTtein — 0,1 kr, menawx — 1,0 kr,
conb noBapeHHyto — 0,1 kr, 12,5 Kkr namenb4YeHHOro NpopoLLeHHoro 3epHa, 18,0 kr obpaboTaHHoOWM
roshkben neveHn u 16,5 n nutbeBon Bogbl. Bce KOMMOHEHTHI 3arpyxatoT B hapLiemeLuarnky.
KoTneTHyto maccy nepemelumBatoT B Te4eHne 2-5 MMH 40 nony4yeHnst O4HOPOOHOW KOHCUCTEHLMM.
M3 nony4yeHHOM mMaccbl (OOPMYIOT KOTMEThl OKPYrIion MpUNoCcHyTon doopMbl Maccon 75-80 1 u
HanpaBnAT UX 3aTEM Ha 3aMOpaXxnBaHne, OxnaxageHne Unu KynHapHyto obpaboTky.

MonyyeHHble nonydabpukatbl 06nagalnT CregyrowmMm opraHonenTu4eckummn, uamnko-
XUMUYECKUMUN N TEXHONOTMYECKUMMN CBOMCTBaMU: (papLl Ha paspes3e paBHOMEPHO NepeMeLlaH, He
yxygwatolwme uBeT npoaykta, obnagaeT npusiTHbIM BKYCOM W apoOMaTOM, CBOWCTBEHHbIMU
OaHHOMY BuAy NpoaykTa, dpapll COYHbIN, B MEPY COSMEHbIN, C apoMaToOM fnyka U NPAHOCTEN.

BopocBssbiBatoLLas cnocobHoctb  (BCC)  cwbiporo  dhapia paBHa  82,3%,
BnaroyaepxmaatoLias cnocobHocts (BYC) 67,2%, nokasatens kucnotHoctu (pH) 5,8. MNMoTtepu npu
Tennoson obpaboTke coctasunu 17%.

PaspaboTaHHbIn KOMBUHMPOBaHHLIA pybneHbii nonydabpukat obnagaeT BbICOKMMU
opraHonenTU4YeckMMM nokasaTtensMm U MNULWEBON  LIEHHOCTb, CcOanaHCMpOBaHHbLIA MO
XMMNYECKOMY COCTaBy. 3a CYET BBeAEHUS B peLenTypy NPOPOLLEHHOMO 3epHa MWweHWLbl roTOBOE
nsgenue oborawaeTca pacTutTenbHbIMK Genkamu, yrrnesogamu, MyUHepasnbHbIMU BellecTBaMu,
BUTaMMHAMM U KNETYaATKOM, COAEPKALLMMUCS B 3€PHE.

OKcnepuMMeHTarnbHble pe3ynbTaTbl NoKa3anu, YTo BHECEHWNE MPOPOLLEHHOE 3EPHO U NeYeHb
B MoJenbHble baplleBble CUCTEMbl B3aMEH OCHOBHOIMO MSICHOTO CbipbSi MO3BOMSET MOBbLICUTH
NUWLEBYIO U BUONOrMYECKY0 LEHHOCTb, YIyYlWWTb (DYHKLUMOHANbHO-TEXHOMOMMYeCcKMe CBONCTBA
dhapLueBbIX CUCTEM, YBENUYMTb BbIXO rOTOBOMO NPOAYKTA, SKOHOMUTL CbIpbe.
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TYPANFAH ET XXAPTbINTAU ®AEPUKATTAP ©HAIPICIHAE XXAHYAP XXOHE ©CIMAIK
LWUKISATBIMEH K¥PAMAITAY
L.B. banTtykeHoBa, P./. BaneHToB

byn makanada weifbiHObI asalmy xeHe Kypama mapmbliiraH em eHiMOepiHiH 6uono2ussbiK
KYHObINbIFBIH apmmbIpy YWIH XaHyaprnap MeH eciMOikmep aKybi3blH KordaHy MyMKiHOi2iH meopusifibiK
myprbidaH danendedi xoHe akcriepumeHmarsndbl mypoe pacmadsbil.

XKaHyap xeHe eciMOik aKybl3 KOMIIOHEHMMEPIH Kypamaray HomuxeciHoe myparsnraH em xapmbinal
ghabpukammap peuenmypachi Hezi30endi xoHe xacasobl.

HalibiH  eHiM KypamblHOarbl Heezizei em wukisamblH ©HzeH 6udal OdoHi MeH baybipMeH
anmacmbIpyHOMUXXeCiHOe 6HIMHIH maramOblK >XoHe OuonoaussibiK  KyHObIIbIKMapbl, KypbiibIMObIK-
MexaHUKalslblK Kepcemkiumepi xorapblialidbl, coHOali-aK eHimOiniai apmadbl, WukKizammabl yHeMOeyzae XoHe
yHKUuoHandbiK 6arbimmarbi eHiMOepdi anyra MyMKiHOik 6epedi.

XKobanaHraH Kypama em apmbinal abpukam  eHiMi  XOofFapbl — opaaHonenmukarbsik
Kepcemkiwumepae, XUuMUsiNblK Kypambl 6olbiHWa meHOecmipinzeH maramObiK XoHe 6uonoausiibiK
KyHOblNbIKMapra ue.

Tylin ce3dep: mypanraH em xapmsinali ¢pbabpukamsl, Kypama eHiMm, cubip 6aybipbl,6udall 0dHI,
©H2€eH OdH.

COMBINING ANIMAL AND VEGETABLE RAW MATERIALS IN THE PRODUCTION OF CHOPPED MEAT
SEMI-FINISHED PRODUCTS
Sh. Baitukenova, R. Valentov

This article theoretically substantiated and experimentally confirmed the feasibility of using animal
and vegetable proteins to reduce costs and improve the nutritional and biological value of the combined
minced meat products.

The prescription composition was substantiated and, as a result of the combination of components,
chopped meat product formulations with compositions of animal and vegetable proteins were developed.

The use of germinated grain and liver in stuffing systems instead of the main meat raw material
allows to increase the nutritional and biological value, structural and mechanical indicators of minced meat,
increase the yield of the finished product, save raw materials and improve its capabilities in obtaining
functional products.

The developed combined chopped meat semi-finished product has high organoleptic characteristics,
nutritional and biological value, balanced in chemical composition.

Key words: chopped meat semi-finished products, combination product, beef liver, wheat grain,
germinated grain.

MPHTW: 65.59.29

W.Bb. BantykeHoBa, A.M. PaxumxaHoBa, A.XK. BopaHb6a#n
Kasaxckuii arpotexHunyeckmn yHnsepceuteT umenmn C. Cendpynnuna, r. Hyp-CyntaH

PA3SPABOTKA PELENTYPbI U TEXHOJTOINA NPOU3BOACTBA MACHbIX PYBJIEHbBIX
NONY®ABPUKATOB HA OCHOBE MACA U ®YHKUNOHAJIbHbIX UHTPEOUEHTOB

AHHOmMauyus: B daHHOU cmambe npedroXeHo peuernmypa U mexHoroaus hapuiesbix usdenul ¢
ucronb3o8aHueM MpodyKmos8 pacmumesibHo20 U B8MOPOCOPMHO20 Cbipbsl C UESIbI0 MOBbIWEHUST UX
nuwesol yeHHoCcmu, yryYuieHUe opaaHoIenmuyecKux u oU3uKo-XUMUYECKUX rnokasamersed.

B kauyecmee 0OCHO8HO20 Cbipbsi fpu npoudsodcmee pybreHblx ronygabpukamos uernecoobpasHo
ucronb308ampe MsSICO 208510UHBI, @ MakKxe rne4YeHb 8bI60P KOMOPO20 OCHOBaH Ha aHanu3e ez2o nuuwesou
UEeHHOCMU U HympueHmHoU adekeamHoCmu HOpMaM rpoghuiakmu4ecKko20 numaHusl.

Bbibop ¢byHKUUOHAIbHbIX UH2pedUeHmMos8, makux, Kak mbikea, noOCo/IHeYHOe Macsio U pucoeas,
KYyKypy3Hasi MyKa, 6 repeyto o4epeldb, 0bycrioerieH MpucymcmeuemM 8 HUX MUHepasibHbIX eeulecms,
Komopble HeobxolOumbl 051 (DYHKUUOHUPOBAHUSI op2aHu3Ma 4vesioeeka. [lpumeHeHue pacmumesibHoU
KOMIMO3UUUU roebiwaem nuwesyto U buoros2udecKyro UeHHOCMb MSCHbIX Mpo0yKmos, yrydwaem ux
opzaHorienmuyecKue xapakmepucmuku. W3ydeHa nuwesas u 6uonozuyeckas UEHHOCMb HOB020
npodykma.

Knro4deebie cnoea: wMsicHble pybrieHble ronyghabpukamsi, MSCHOU rpoldykm, hyHKYUOHasbHbIE
UHepeOueHmMbI, nevyeHb 208sXKUl, Mbikea 3areqyeHHas, coesbill b6esioK, pucosasi MyKa, KyKypy3Has MykKa,
MaHHas Kpyna.
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BenkoBbl geduunT, U3BECTHLIN B MWUpe, CTaBUT Kak OAHY W3 akTyalnbHbIX, npobrnemy
MaKCUMaIibHOro 1 paumoHanbHOro MCMOMb30BaHUSA XMBOTHOIO M PaCcTUTENBHOMO ChIPbA.

B HacToslee Bpems ydeHbIMM M cheuuanuctamu paspabaTbiBaloTCA peuenTypbl MACHbIX
pybrieHbIx nonydabpukaTtoB, MOTpebneHne KoTopbliX MO3BOMSET WUCKIYUTL Aeduumt B
un3nonormyeckn (PyHKLMOHanNbHbIX MHrpeaueHTax B pesynbTate KOMOMHMPOBAHUS KOMMOHEHTOB
peuenTypbl U BBEAEHNA BMONOrMyeckn akTMBHbIX JOBABOK PacTUTENBHOIO NPOUCXOXAEHUS. Takum
obpa3omMm, akTyanbHbiM HanpaBneHWem uccnegoBaHunM aensieTca  paspaboTka peuenTyp,
COBEpPLUEHCTBOBAHNE TEXHOMOMMM U U3ydeHne noTpebuTernbCKMX CBOWMCTB MSICOPaCTUTESNbHbIX
MSACHbIX pybGneHbix nonygabpukatoB (YHKLMOHANBHOIO Ha3HA4YeHWss C  NpUMEHEHMEM
Gronorn4yeckn akTMBHbIX BeLECTB, 06nagatoLLmMx TEXHONOrMYECKUMIN N (PU3NOSTOTMYECKM LIEHHBIMMN
ceorictBamu [1, 2].

Y4yeHblMM pa3paboTaHbl TEXHOMOrMM MPOM3BOACTBA MACHbLIX pybneHbix nonydgabpukaTtos,
BKITHOYAIOLLMX MOAFOTOBKY WU M3MErNbYEHUE Cbipbd, NPUrOoTOBNEHME haplia nyTemMm CMeluvBaHWs
NOArOTOBNEHHOr0 MSCHOMO Cbipbs M BCMOMOraTefibHbIX KOMMNOHEHTOB, (POPMOBaHUe, oxnaxaeHue
unu 3amopaxusaHue [3]. M3BecteH cnoco® npUroToBNEHUS MSICHbIX pPYOMeHbIX W3Lenun,
npeaycMaTpuBaloLLmMn CMeLIMBaHNE N3MENbYEHHOro Msica C OBOLLHBIM HanonHUTeNem, SiLUom nnm
MernaHxem, COnbld W BoAoW. B KkayecTBe HaMoOMHMTENS UCNOMb3YIOT OBOLUHYIO Me3ry,
npegBapuTenbHO NMOABEPrHyTY rmapoTepmmudeckon obpabotke npu gasneHun 784-1087 MMa B
TedeHve 30-40 mymH. OgHako B AaHHOM Clnyvae BBEAEHME OBOLLHOMO HanomHUMTEenNs (MCTOYHMKA
MULLEBBIX BOJSIOKOH) XOTH M YAELWeBNsieT TEXHOMOrMYeckni npouecc, Ho He obecneuvvBaet
N30ennio XopoLUNX CTPYKTYPHO-PEOSIOMMYECKNX, OPraHONeNnTUYECKNX CBOMCTB [4].

HanGonee OnnM3KkUM TEXHUYECKMM peELLUEHUEM, B3ATbIM HaMu 3a KOHTPONbHbIN 06pasel,
ABNAETCA Cnocob npUroTOBMEHUA MSACO-PACTUTENbHbBIX KOTMET, TEXHOMOrMYeckni npouecc
Npov3BOACTBA KOTOPOro BKMAOYAET NPUroTOBMEHME KOTNETHOro haplia u3 roBsanHbl XXUMnoBaHHOM
I n Il copta, Bapky pucoBon unn nepnoeon Kpyn. [lamnee Msaco, Kpynbl, COEBbIA KOHLEHTpaT
rmapaTMpoBaHHbIN, JyK, Cneuun, Conb 3arpyxawT B apliemewanky B COOTBETCTBUMM C
peuenTtypor. Maccy nepemelunBaloT B TedeHue 4-5 MUH 40 OAHOPOOHOW KOHCUCTEHUUKU. [O0TOBYIO
KOTNETHYI0 Maccy (opMytoT, MNaHMPYKOT, 3aMOpPaXXUBAKOT, YMNaKOBbIBAKOT W HaMpaBnalwT Ha
XpaHeHue [5]. HegocTtaTkom aaHHOro cnocoba ABNSeTCs BKAOYEHNE B PELIENTYPY KOTNET BapeHbIX
Kpyn, KOTOpble MMEKT OrpaHWYeHHOE COAEpXXaHWe BUTAMUHOB, HE3aMEHMMbIX aMWHOKUCIOT U
Apyrnx ©Ouonormyeckn akTuBHbIX coeanHeHun. Kpome Toro, Hanuuue B peuenType COeBOro
6ernkoBOro KoHUeHTpaTa yBenmyunsaeT CTOMMOCTb FOTOBOrO NpoaykTa.

Hamn npegnoxeHa paspaboTka TexXHONOrMM NpPOM3BOACTBA  MSACHBIX — PybBreHbIxX
nonycdabpmnkaTtoB  MNOBbILWEHHONW  NUWEBON U BUOMOrMYECKOM  LEHHOCTMW, npuaaHnm
nonydabpukatam npodunakTM4eckmx CBONCTB. TexHOMOormsi NpoM3BOACTBA MSICHbIX PybrieHbIX
nonydgabprkaToB BKMOYAET NOATOTOBKY U M3MESNbYEHNE MSCHOIO Cbipbsi, MPUroToBneHne daplia
nyTem nepemMeluMBaHns MSCHOMO Cbipbsi C BBEOEHMEM MOCOSMIOYHbIX MHIPEOUEHTOB U
pactuteneHon aobaekun. B coctas peuenTypbl AOMOMHUTENBHO BBOAAT NeYEeHb FOBSXKbIO M Macno
noaconHeyHoe. B kadectBe pactuTenbHOM A06aBKM WMCNONb3YKOT 3anevYeHHYyl ThIKBY U MYKY,
npegBapuTensHO rMapaTUPOBaHHYHO B COOTHOLEHMM Boda: Myka 1 : 3 B TedeHne 12-20 MUHYT npu
Temnepatype 25-30°C. KoMnoHeHTbl 6epyT npu cnegyrowem nx COOTHOLWEHUU, Macc.%: roBsavHa
1 copTa — 52, neyeHb roBskbsl — 5, ThikBa 3aneyeHHas — 7,7, nyk penyatbii — 12, myka — 3, anuo
KypvHOE Unn mMenaHXx — 6, Macno NOACONHeYHoe — 3, Cofb noBapeHHasa nuwesasa — 1,2, nepew
YyepHbI monoTein — 0,1, Boga — 10.

Mcnonb3oBaHne B peLenType MeYeHn CBA3aHO C TeM, YTo B Hel cogepxutes 0o 20%
6enkoB, 80 12% >xupa, a Takke MMHepanbHble BewecTBa, BuTamuHbl A, D, rpynnel B, PP, En K. B
coctaB 0GenkoB MNeYeHW BXOAAT BCE He3aMeHUMble aMWHOKMCAOTHLI. [leyeHb MO BKyCOBbIM
KayecTBaM He yCTynaeT MACY, a No CcoAepXaHuio BUTAMWHOB U MUKPOSNEMEHTOB MPEBOCXOAUT
ero. B neyeHn MHOro docdopa W MarHus, Takke COAEPXKUTCA 3HAYUTENbHOE KONMUYECTBO
MapraHua n megun. bnarogapsi cBoum CBOMCTBaM NeYeHb LUMPOKO NPUMEHSIETCA B AMeToTepanum u
nNpodunakTM4eCckom NUTaHUun.

[oGaeneHne B MsiCHOW cpapll 3aneyeHHOW TbikBbl oOborawiaeT npoaykT MNOMe3HbIMK
nuTatenbHbiMM  BellecTBaMu. TbikBa ©Oorata nuvweBbiMA  BOJIOKHaMu, CNoco6CTBYOLMMU
nepeBapuvBaHUIO MULLN B XXeNnygoYHO-KALWEYHOM TpakTe yenoBeka, 6eTa-kapoTUHOM, KOTOpPOro B
HEM COLEpPXUTCA B HECKoNbko pa3 6onblie, YemM B MOPKOBW. B TbikBE MHOro cogepxutcs
MUHEepanbHbIX BELLECTB, Y4aCTBYIOLWMNX B KPOBETBOPEHUN (Kene3o, Meab, KobanbT, unHK). Takke
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TblkBa Oorata consiMu UMHKa, CNOCOOCTBYHOLMMU NOTEHUMM U BUTaMuHa E, cnocobceTByroLLero
3aMeAneHuIo npolecca CTapeHnsi opraHusmMa.

MopconHeyHoe Macno 6oraTo XMPHbIMKU KUcroTamu, 6enkamu n yrnesogamu. Kpome toro B
noaconHevyHoM macne cogepxatca ButamumHbl: E, C, Be, Bs, Bs. [MpucytctByetr Takke
3Ha4MTeNbHOE KOMMYEeCTBO MOMe3HbIX MUHEparnoB, TakUMX Kak >Xerneso, Medb, UWMHK, docdop,
MarHun n mapraHed.

TexHonornss MNpou3BOACTBA  MSCHbIX  pybneHbix  nonydabpukaToB  OCyLLEeCTBNAOT
cnegylowmm obpasoM: nNpoBoAAT MOAFOTOBKY MSCHOMO Cbipbsd. Msico roBshkee nocne
pa3MOpaXMBaHUSA U XXMUMOBKM M3MENbYaloT Ha BOMYKE C AMaMeTpOM OTBEPCTUM pelleTkn 2-3 MM.
lMeyeHb NPOMBbIBAKOT NOA XONOAHOM NPOTOYHOM BOAOMW, OCBOOOXAAKT OT HAPY>KHbIX KPOBEHOCHbIX
cocynoB, nNuMdaTUYecKNX Y3noB, XefYHOro Mysbips U ero rnpoTOKOB, 3aTEM CHUMAKOT C NedeHn
NAEeHKy U Takke N3Menb4yaroT Ha BOMYKE C AUuamMeTpoOM OTBEPCTUN peLleTKn 2-3 MM.

OcyLecTBNAT MOArOTOBKY pacTUTENbHbIX  KOMMOHEHTOoB. MyKky ana rugpataumm
CMEeLLMBAIOT C BOAOW B COOTHOLWEHUM Boda: Myka 1 : 3 n nepemelumBaHusa B TedeHne 12-20 MuHyT
npu Temnepatype 25-30°C. Conb NOBapeHHY0 NULLEBYHO NPOCEMBAKOT Yepes CUTO ANSA yaaneHus
MOCTOPOHHUX NPUMEcen W KOMKOB W MOABEpraloT MarHUTHOW cenapaumv Ang  yaaneHus
depponpumecen. MenaHx AWYHbIA 3apaHee pasMopaxuBatoT B BaHHax C BOOOW, Temrepatypa
KoTopon He Bbiwe 45°C. CBexun nyk penyatbil MHCAEKTMPYIOT, OYULLAOT, OTAENss Nnpu 3TOM
MOKPOBHbIE NUCTbS, KOPHEBYKD MOYKY, BEPXHIO 3a0CTPEHHYK 4YacTb M MOBPEXAEeHHble MecTa.
OuULLIEHHBIN NYK MPOMBIBAIOT XOSIO4HON NPOTOYHOW BOAOW, M3MENbYaloT Ha BOMYKE C AnameTpoMm
OTBEPCTUM 2-3 MM.

[ns npurotoBneHus aplua n3aMenb4YeHHoe MSCO U NeYeHb 3arpyxaroT B dapliemMeLuarnky,
nepemewmnsaoT. B npouecce nepemMelwnBaHUs B W3MENbYEeHHOE MSCHOE Cbipbe BBOAAT
KOMMOHEHTbI B COOTBETCTBUN C PELLEnTYPON: ThIKBY 3anedYeHHyro, MyKy ruipaTmpoBaHHyo, MenaHx
SINYHBIA, COMb MOBAPEHHYH MULLEBYIO, NEpel, YepHbIn MOMNOTLIW, fyK pendaTbii OYULEHHbIN
n3MenbYeHHbIM, Macno nogcornHevHoe. [NpoBoAAT nepemeluvBaHne BCEX KOMMOHEHTOB B TeYEHME
5-8 MMHYT 0 NonyyYyeHUs ogHOPOAHOM MacChl.

MpurotoBneHHbIN dapw OpPMyHOT, Hanpumep, Ha KOTMETHbIX aBToMaTtax. MscHble
pybrnieHble nonydabpukatbl nocrne OPMOBaHUSA pasMewarT B OOAWH pad Ha pamax, unu
aTaxepkKax, Unu cTennaxax M HarnpaensiT Ha OXMaxAeHue UNUM B MOPO3UNbHble KaMepbl Ha
3aMopaxkuBaHue.

PeuenTypa MACHbIX pybneHbix nonydabpunkatoB npegcrasneHa B 4 BapuaHTax. 1o nepsomy
BapuaHTy B Ka4eCTBE MYKW MUCMOSb3y0T MYKY MNweHnYHyto 1 copTta. Mo BTopoMy BapuaHTy — MyKy
pUCOBYIO, MO TPETbEeMY — MYKY KYKYPY3HYIO, MO YETBEPTOMY — KPYNY MaHHYIO.

B Tabnvue 1 npuBedeHbl npumepbl peuenTyp npeanaraeMblX MSACHbIX pPyOreHbIX
nonydabpukaTtos.

Tabnuua 1 — PeuenTypbl MACHbIX pybneHbix nonygabpukaTos

KoHTpOmMbHbIV lMonesHas mogenb, Ha 100 kr, mac.%
Cblpbe obpaseu, 1 2 3 4
Ha 100 kr, mac.% BapuaHT BapuaHT BapuaHT BapuaHT

oBggmHa 1 copTa 35,75 52,00 50,00 47,00 42,00
Kpyna pucoBas unuv nepnosas 25,00 ) ) ) )
BapeHas
[NeyeHb roBsXKnmn - 5,00 7,00 10,00 15,00
Benok coeBbin, KOVHLI,eHTpaT 18.00 ) ) ) )
rmapaTupOBaHHbLIN ’
JIyk penyatbii CBEXUN 5,00 12,00 12,00 12,00 12,00
TbIKBa 3aneyeHHas - 7,70 7,70 7,70 7,70
Myka 1 copTa - 3,00 - - -
PucoBas myka - - 3,00 - -
Kykypy3Has myka - - - 3,0 -
MaHHas kpyna - - - - 3,00
Anuo 1,00 6,00 6,00 6,00 6,00
Macno nogconHe4Hoe - 3,00 3,00 3,00 3,00
Conb noBapeHHas nueBas 1,2 1,2 1,2 1,2 1,2
[Mepey YepHbIN MONOThIN 0,05 0,1 0,1 0,1 0,1
Cyxapu naHNpPOBOYHbIE 4,00 - - - -
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Boga 9,00 10,00 10,00 10,00 10,00
WUroro: 100,00 100,00 100,00 100,00 100,00
Cyxapu naHNpOBOYHbIE 2,0 2,0 2,0 2,0

B Tabnuue 2 npuBedeHbl OpraHonenTUYeckne mnokasaTtenn MSACHbIX  pybreHbIx

nonycabpukatoB No npeanaraeMbiM peLenTypam.

Tabnuua 2 — OpraHonenTuyeckme nokasaTeny MsiCHbIX pybneHbix nonydabpukaTos

HanmeHoBaHue

XapakrepucTumka

nokasatenemn

Bapuant 1 |

BapuaHT 2 |

BapuaHt 3

| BapuaHT 4

BrewHnn Bug

MoBepXHOCTb KOTNET 6e3 TPELUMH, Pa3opBaHHbIX 1 JTOMaHbIX Kpaes

3anax u BKyc

CBOWCTBEHHbIV AaHHOMY HaMMeHOBaHUIO nonydgabpukaTa, ¢ y4eToMm
MCMNOMb30BaHHbIX KOMMOHEHTOB, NPEAYCMOTPEHHbIX PeLenTypon

LiBet CBOWCTBEHHBIV LIBETY UCMOMb3YEMOrO ChIpbs

AHanua opraHomnenTMYecKUX nokasaTtenem nokasbiBaeT, 4TO MsCHble pyOreHble
nonydgabprkaTbl MMEIOT BbICOKME OPraHONenTU4eCcCKne nokasatenw.

B T1abnuue 3 npuBedeHbl (PUBMKO-XMMUYECKME MOKa3aTenu MSACHbIX  pyGneHbIx

nonydgabpukaToB No npeanaraeMbiM peLenTypam.

Tabnuua 3 — OU3MKO-XMMUYECKME MOKa3aTenu MSACHbIX pybrneHbix nonydabpukatoB no
npegnaraeMbiM peLentypam.

HanmeHoBaHue 3HayeHue nokasaTtens
nokasarens KoHTponbHbIn obpasel | npumep 1 npumep 2 | npumep 3 | npumep 4

MaccoBas gons 6enka, % 11,3 11,9 11,8 11,7 11,8
MaccoBas gons xupa, % 12,3 12,3 12,0 11,7 11,0
Maccosas Aons . i 0,89 1,09 1,12 1,14
MUHepalibHbIX BELWECTB, %
Yrnesogpl, % 5,0 3,9 4,3 4,3 4,5
KanopunHocTtb, KX 730,6 7221 717,5 703,1 683,8

AHanua  M3MKO-XUMUYECKUX  MoKasaTenem MsCHbIX  pybneHbix  nonydabpukaTtos

nokasblBaeT, YTo nonydabprkaTtbl 06/1agatoT BbICOKOW MULLEBO U GUOMOMMYECKOM LIEHHOCTbIO.

Pa3paboTaHHas TEXHOMOMMS NPOU3BOACTBA MSICHbIX PyGneHbIx nonydabpukaTtoB Ha OCHOBE
Msica U (PYHKLUMOHAmbHBIX WHIPEAMEHTOB, MO3BOMSIOT PACLUIMPUTL aCCOPTUMEHT MnonyyYyaemMon
NPOAYKLUN C BbICOKOWN NULLEBOI LLEHHOCTbLIO U YINYYLLIEHHON KOHCUCTEHLNEN.
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ET XXOHE ®YHKLUMOHANALIK UHFPEOAUEHTTEP HEFI3IHAE TYPANFAH ET XXAPTbITAU
PABPUKATTAPObI ©HAOIPY TEXHOJIOIMNACBIH )XOHE PELEENTYPACDIH Y)KACAY
L.B. banTtykeHoBa, A.M. PaxumxaHoBa, A.)K. bopaHbai

byn makanada maramObIK KyHObIMILIKMbI XOFapblramy, opaaHonenmukarbik XoHe OU3UKO-XUMUSITIbIK
Kepcemkiuumepdi xakcapmy makcambiHOa 6ciMOiK XoHe eKiHWIrniKk wukidammapOb! natidanaHa ombIpbir
mypama eHIMAEPIHIH xacay peyenmypackl MEH MEXHOJI02USICbI YCbIHbIObI.

TypanfaH xapmbinali pabpukammap eHJdipiciHOeai bacmabi wWukizam pemiHoe cubip emiH, coHdal-akK
maramObiK KyHObINbIFbI MEH rpoguiakmukaablK mamakmaHy HOpMasapbiHbIH KOPEeKMmiK 3ammapoblH
JXemkinikminieiH mandayra HezizdenzeH 6aybipObi natidasaHy YCbIHbIIObI.

EH andbimeH adam ar3acbiHa Kaxemmi MuHepandapObi 3ammapldbiH 605ybiHa balaHbicmbl
ackabak, KyHbarbIC Malibl XoHe Kypiul, Xyaepi YHbl CUsKmMbl OyHKUUOHaI0bIK UHepedueHmmep maH0asnobi.
OcCiMOiK  KOMMO3UYUsCbIH KondaHy, em eHiMOepiHiH maramOblK XoeHe O6uonoausnblK KyHObIbIFbIH
apmmabipadbi, onapdblH Opa2aHonenmukarsnbslK cunammamanapbiH xakcapmadbl. }KaHa eHiMHIH maramObIK
XKoHe buonoausinbiK KyHObIbIFbI 3epmmerioi.

TyliH ce3dep: mypanraH em xapmbinal abpukammapbl, em eHiMi, yHKUUOHaNObIK
UHepedueHmmep, cubip b6aysipbl, nicipineeH ackabak, cosi aKybl3bl, Kypill YHbI, Xy2epi YHbl, XapmMa.

FORMULATION DEVELOPMENT AND PRODUCTION TECHNOLOGY OF CHOPPED MEAT SEMI-
FINISHED PRODUCTS BASED ON MEAT AND FUNCTIONAL INGREDIENTS
Sh. Baitukenova, A. Rakhimzhanova, A. Boranbay

This article proposes a recipe and technology of stuffing products using products of vegetable and
second-grade raw materials in order to increase their nutritional value, improve organoleptic and physico-
chemical parameters.

As the main raw material in the production of chopped semi-finished products, it is advisable to use
beef meat, as well as liver, the choice of which is based on the analysis of its nutritional value and nutrient
adequacy to the norms of preventive nutrition.

The choice of functional ingredients, such as pumpkin, sunflower oil and rice, corn flour, primarily due
to the presence in them of minerals that are necessary for the functioning of the human body. The use of
herbal composition increases the nutritional and biological value of meat products, improves their
organoleptic characteristics. The nutritional and biological value of the new product has been studied.

Key words: chopped meat semi-finished products, meat product, functional ingredients, beef liver,
baked pumpkin, soy protein, rice flour, corn flour, semolina.

FTAXP: 73.47.39

A.B. Bonartos, E.T. AOunbMaxxuHoB
Cewmeli kanacblHbIH LLakapiMm aTbiHAaFbl MEMIIEKETTIK YHUBEPCUTETI

H¥P-C¥NTAH KAJIACbIHbIH KONIK-IOTUCTUKATIBIK OPTAJIbIFbIHbIH JTIOTUCTUKAJbIK
NHOPAKY¥PbIIbIMbIH AAMbBITY

AHOamna: Makanada Hyp-CynmaH  KanacbiHbIH  KeJik-rioeucmukarsblk — OpMmaribifbIHbIH
UHGbpaKypblnaMbIHbIH — Xanmnbl  KepiHici almbinadbl. COHbIMEH Kamap opmasbiKmblH  KeWEeHIHe,
mepMmuHandbipbiHa, KoUMasnapbiHa, XabObiKkmapbl MeH MEXHUK/IapbliHa Hakmbl cunammama 6epinedi.
Kenikmik — noeucmuckarnbiK opmarnbik A + Knacc caHammaphbiHa xamamabiH XoHe 6ip xepoe busHec Xxypeidy
MyMKiHOi2iH 6epemiH xaHa OyblH HbiCaHbiHa xamaodbl. KeweHdi OambimydblH Heaisai Makcambl —
XarblkaparsnbiK XoHe pecnybrukarnblK XyK macbkiMalibl afbiMbiHa KOUMasblK XoHe ofaH 6alinaHbiCmbl
KbisMemmep Kepcemy (asmokerik xeHe memipxor), coHOal-aK KanasblK XoHe alMakmblK mayapnapobi
6eny 60nbin mabbinambiHObIFbl alimbiiadbl.

Maazucmpanm makanada wemerndiKk KesiK-roaucmukarnbiKk opmarbikmapbiHOarbl cripedepldiH
KOHmMeliHeprnepOiH canmMarblH KOmepy XXoHe OpbIH aybiCMmbIPy MPOUECiHOe ernweyze MyMKiHWINiKk 6epemiH
3amaHayu XXydernepiHiH apmbIKWbIIbIKmapbiH Kepceme ombipbin  Hyp-CynmaH KanacbkiHbIH — KerliK-
Jfio2ucmukarblK OpmMarbifbIHbIH KYPbibIMbIHa €Hei3ydi yCbiHaob!.

TyliH ce30ep: Kenik — rfo2ucmMuKarnblK OpmMarnbiK, XYK afbiHbl, UHPaKYpPbIbIM, Kypamn —
xab0biKmap, KoHmMeuHep, mepMuHar, crpedep, MexHuKa.

KenikTik-nornctukanelk opTanblk - A + Knacc caHaTTapblHa >XaTaTblH XoHe Oip xepae
©un3sHec Xyprizy MyMkiHAIrH 6epeTiH XaHa byblH HbiCaHblHA aTagbl. Kewenai AamblTyablH Herisri
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MakcaTbl — Xanblkapanblk XaHe pecnybnukanblk XXYK TacbiMarbl afbiIMblHA KOMMarblK XeHe OofaH
OarinaHbICTbl KbI3METTep kepceTy (aBTOKeMiK >aHe TEeMIpXon), COoHOar-ak Kananblk >XaHe
anmakTblk Tayapnapabl 6eny 6onbin Tabbinagbl.

OpHanackaH >xepi: Hyp-CynTtan-Kapafangpl marmctpaniHi4 6onbiHga, anHanma Tac Xonbl
MeH KbIpKbIHLLbI CTaHCACbIHbIH, apacbkiHga. XKannbl aygaHbl: 51 ra.

Kenikmik-rnioeucmukaribiK opmaribiKmblH He2i32i apmbIKWbIbIKMaphbl.

— Konaunbl opHanacybl. Aymarbl 51 rektap >xep ydackeci XaHa ¥NTTblK TeMipxon
CTaHUMACLIHA XaKblH OpHanackaH;

— Gapnblk Tayapnap4bl Tac Xongap MeH TeMip Xongapra XXeTKizy MyMKiHAIri;

— HbICaHHbIH TbIfbl3 OpHanackaH enfi MeKeHHEH KallblKTbiFbl, Ol KOMManapAblH, Taynik
GOoNbI XKYMbIC iCTEYiH KaMTamMachl3 eTesi.

KypbinsicmbiH GipiHwi keseHi (2015 xbin Haypbl3): KyprFak konma (27 650 M?); koiima anaHpl
(4541 m%); Mme3oHuH (1176 Mm?)); caktay anaHbl (38253 nanet opbiH (abbiNaTbiH XoHe YALILIKTbI
cakTay)); kabbinaay XoHe XeHenTy aiMarbl; KTMMaTTbIK cakTay (11520M?); cankeliHaaTbinFaH anaH
(5771 nanet opblH (0 +5 °C)); my3gaTkbiw anmMak (4150 nannet opbiH) (-18 °C)); peTTeneTiH ras
opTacsl 6ap anmak (577 m%); konma anaHel (580 M?)); KoHTelHep anaHbl (8 ra); cayga opTanbibl
(24000 m?).

KypbinsicmbiH exiHwi ke3eHi (2016): kyprak koima (27650 m?); knumaTTblK Korma (11520
M?); akimwinik kewweHi (3000 M?)); koHak yi (5000 m?).

KoHnmeltiHepnik mepmuHandaplibiH Hezi3ai cunammamarsiapbl: Xanmnbl aygaHbl (8 rekrap);
100 ToHHa / M? xyKTemeci G6ap nnuTa ydackenepi; 6ip Mepsimai opHanacTeipy (4000 TEU);
KoHTenHepnik kpaH RMGC (kyktemeci 45 ToHHa, apkancbicbl 8M 2 KoHconb, 20 xaHe 40 yTTbIK
KOHTEeNHepnepre apHanfaH ambeban cnpeaep., Kosranbic XxbingamabiFbl 40 M/MUH-HaH 100 M/MUH-
Ha AewiH, cakray 6umikTiri 15 M gewnin -4 + 1); 2 Temipxon onblHaH Tycipy anaHbl 340 meTp (1-wwi
XKOJT - KpaH KOHCOMi acTblHAaA, 2-WWi XOoN — TipeKTep apacbiHAa); Kepme Temip xon xeninepi (2);
pudcTtakepnep (2 Gipnik, xyk ketepimginiri 45/31/16 xaHe 46/33/17); TepmuHangbl TpakTopnap;
ped-KoHTENHepnepre apHanfaH wWeifbic anmarbl (100-geH actam Gipnik); 60c KOHTenHepnepre
apHanfaH arviMak; KOHTeMHeprepre apHanfaH KeaeH KOMMachlHbIH ayMarbl; TepMuHangbl 6ackapy
xyneci (CMS); rapax.

JKabobIK XaHe mexHuKa

TexHonornanblk KAaMTaMachI3 eTiny: TUeY-Tycipy anaHbiIMeH aBTOMAaTTbl JOK-CTAHUNACBIHbIH,
kaknacel (dock shelters), pettenetiH 6uikTikneH (dock levelers), «Stertil» komnaHuacbl eHAaipeTiH
Kenemi KiWwi >KyK VYWiH apHanfblH Kaknanap; Tayapnapgbl «[lonumetann M»  eHAipicTik
KOMMNaHUACbIHbIH, TipeKTepiHe cakTay.

CypeT 1 — Hyp-CynTaH KanacblHblH, Kenik-NnormcTmkanblk opTanblfbliHbIH NaHopamarblk GeiHeCi

Kecte 1 — Stil kanTa XyKTey XaHe Tycipy xabgblKkTapbl

Mogenb r/n, Kkr B/, Mm | Hyp-CyntaH LbIMKEHT

FM-X aneKkTpnik )XWHaKTafbIL 1700 11800 + +
FM-X anekTp cTekkepi (cankpiHgaty, -30° C geniH) 1700 8600 + +
FM-X anekTtpnik )KOVIHaKTéi.-'bILLI 1700 10100 + +
(cankpiHgaty, -30° C gewin)

RX 20-16 anektpni keTepriL 1600 4920 + +
RC 41-30 ansenbai keTepriwl 3000 4600 + +
SneKTpn! EXU 20 kopnychbl 2000 125 + +
(cyblk eHiMAINiK) (nnaTdopmacsis)

Onektpni EXU 20 kopnychkl (nnatgopmamMeH) 2000 125 + +
EXU-20 anektpni apbalubifbl (nnatopMameH) 2000 135 + +
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Kecte 2 — KoHTenHepNik TepMyHarnfFa TEXHUKanbIK KbIBMET KOPCETY YLUiH apHanbl Xabablk

Mogenb r/n, Kkr B/M, MM Hyp-CyntaH LbiIMKkeHT
Puyctakep Ferrari 478 45000 - + +
KoHTelnHepnik ko3noBow kpaH RHC 45000 - + +
TepmunHan Tpaktopsl Ferrari FYT 23 - + +
KoHTelnHep Tipkemeci - + +

Kenik-nornctukanbslk OpTanbIKTbiH icke Kocbiybl KasakCTaHHbIH Kerlik NOrmcTuUKacbiHbIH
JamMyblHa, MynbTUMOAanbAbl NOrMCTUKanNbIK HblcaHAapAblH, KypbifybiHA MaHbI3abl AaMy OKUFachl
6ongpl. Kenik-normctukanblk opTanblk XaHa XabgblkneH — Ouik puyTakepnep (Tipektep),
cTennaxgbl KOHCTpykuuanap, 70-TeH actaM aBToMaTTbl OOKTapMeH abablkTanfaH 3amaHaym
KOVMa annapblH €H XXOfapbl TananTapfFa cau XYMbIC Xypridyre MymkiHAik 6epeai.

OcblIHbIH 63pi YK TUEY-TYCipy anMarbiHbiH KyaTblH KyHiHe 1000 naneTtara geniH apTTbipyfa
MYMKiHAIK 6epeni.

Kecte 3 — TunTik KonmManapablH HEri3ri cunattamanapsl
CaHat KypblbIChbl Knacc A+
Kypbinsic Kasipri 3amaHfbl Gip kabaTTbl kKoMMa fumapatbl 12 M GafaHMeH >oHe
apanblifbl 24 M
MeTtann xakray

dacapg CaHgeny naHenbgepi RAL 9003, 9015, 9006

Frumapart buikTiri EfeHHeH LwaTbIpablH )XOFapfbl KOHCTPYKUUACKLIHA AeniH 16M
Cakray bwuikTiri 13m

Enen To3aHfa Te3iMai »abblHbIMEH TerictenreH 6eToH efeHi

KylwenTinreH xofapfbl kabathbl

Kykteme 5 ToHHa / Wwapuibl M. M — IeH aca

Kbinbity PeTTenetiH Temnepartypa pexumi

Cakray opHbl — Aya XbINbITKbILLbI

YKyK kabbingay anMarbl — MHPPaKbI3blT IMUTEHTTED
OKiMLINiK aiMak-CTaHUMAAaH opTanbIKTaHabIpblFaH new

KyaT kesi ABTOHOMAbI K&3[€EH Y3inicci3 KopeKTeHaipy KyaT ke3i (AmM3enb reHepaTopsbl)
LUyfbin anekTpmeH xabablkray
380/220B

XKapbikTaHabipy Okimwwinik anmak — 450 nokc

Cakray opHbl — 300 ntoke

FumapatTbl nepumeTpi 6oMbiHLIA XapblKTaHAbIPY
KosfanbiCc ceHcopnapsbl

OHeprvsa yHeMaeuTiH Wwamaap

Taparty WwurHanapsl Xymneci

CymeH xababiktay OpTanblKTaHgblpblnFaH
Cy KyabIKTapsbl
Kapis OpTanbiKTaHabIpbINFaH
YKaHObIp cynapbliH afbl3y, arbiHObl Cynapabl Ta3apTy KOHAbIPFbINaphbl
Kengety MinpeTTi, Taburn
['a30eH xxababikTay TeMmeH KbicbiMabl KyObipnap
Bannanbic TanwbIKTbl-ONTUKamNbIK TENEKOMMYHUKaLNS
©pT ceHaipy OpT Typanbl eCKepTY XKYNECi

ESFR cnpuHknep xymneci

ACI1 gaHekepney Xymneci

KelleH aymarblHOa epT CeHaiprill pesepByap
TyTiHOEpAi aBTOMAaTThI TYpAe KOk

Kewepgeri rmgpaHTTapMeH epT cakmHachl

Kyset [abbin xyneci

benHebakbinay

Kbl3meTkepre Kon XeTki3y xaHe backapy Xymneci
ViHTerpauusnaHraH fuMmapatrapgbl 6ackapy xymneci

ABTOMaTTaHAObIPY 1C WMS kovima 6ackapy xyneci

1C Terminal KoHTeHepNiK TepMUHangbl 6ackapy >Kyneci
Kenik Konmanblk yn-xanFa >X8He KOHTEMHEpMniK TepMuHanfa Tikenen cankec
KOJDKEeTIMAINIri KeneTiH TapTblfifaH TeMIp KON Tapmarbl
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>Kon anpblfblHbIH MaHblHAA

AnaHiwinik eki xxonakTbl Kipme »ongap

OpTaK KongaHbICTafrbl XKYK JKOHe »>keHin aBToMobunbaepaiH KelleH
ayMmarblHOa TypakTaybl

JKyYK Tycipy aliMarblHbIH €eHi (KomagaH

Kipy >konbl genid) - 30 m

JKyK Tycipy aimarbiHOarbl XKabblH -

acdanbTbeToHAbI XXabblHbI

KocbiMmLwa Korma xaHblHgarbl 0QUCTIK yi-Xannap

yn-xxannap [oepeTxaHanapabiH, cebesri 6enmenepaiH, Kocankbl yn-KannapabliH XXaHe
nepcoHarsfa apHarnfaH LWeLliHeTiH 6enmenep

AsTomaTtTaHgbipbiniFaH WMS Gackapy »kymeci apkacbiHga Tayaprnap ©asafa aBToMaTThbl
TYpAe KabbingaHbin eHrisinegi, kovMmanap MeH Kolima onepaumsnapbiH OackapydblH, Typni
Xobanapbl Kypblniagbl, COHbIMEH KaTap, >XYKTeY >XOCMapblH Kypy, COWKECTIK MapKMpOBKacbiH
aBTOMaTThl Typae Genriney, cymeMmengey KyxaTTapblH acay >XKoHe KblaMeTKepriepre apHanfaH
MiHOeTTepai KanbINTacTblpy Xy3ere acblpbinagbl. byn Korima onepauuanapbiHbIH, XKYKTepaiH,
COHbIH iWiHAe as3blK-TYMIKTIK >XoHe OHAIPICTIK HblCanOarbl XKyKTepAiH eHaeny neHreni MeH
XbingamabiFbiH XblrbiHa 1 000 000 ToOHHa XYKke AeWiH anTapnbiKkTan apTTbipabl.

2018 xbingpiH, 10 anbl iwinge Hyp-CyntaHKI1O-ga 522 MblH, TOHHA XYK eHAenin, 3 MblHfa
XybIK BaroH TycCipinin, wamMameH 2 MblH, KOHTerHep eHaenreH. byriHri kyHi konmanapabiH 80-90
nambl3bl TOMbI.

CaHkT-lNeTepbyprre  «[opTTap yWwiH XabgblkTap MeH  TexHomrorusinap:  TuiMai
UHBeCTULMANap» aTTbl 3-Wi bykinpecennik koHdepeHUusackl eTTi. Liebherr koMnaHUAChIHbIH, XaHa
eHimMaepiH — LRS-545 xetingipywi >kuHakTafblwbiH >xaHe LH-150 ETG Tonblk poTOpibl
rmgpaenukanblk TueriwTi ycbiHabl. KeTingipinreH LRS-545 puuctakepi y3biH niwiHAi 6onbin
KenyimeH epekweneHeqi, 6yn onepatopdblH angbiH4afbl COKbIP alMakTapdbl asanTyFa MyMKIHLIK
Gepepni. KenikTiH Herisi TyTac MeTann KOHCTPYKUMSACbIHAH GornfaHblHbIH apKacbiHAA, OHbIH iLWiHAe
XacblpbliFaH GapnblK HEri3ri MexaHM3Maep MEH LNaHrinep4i CblpTkbl 3aKkbIMHAH TOMbIK KOpFayribl
6onagbl. [Ouametp OGoNblHWA asanTbifiFaH rMapouunuHapnep kabuHagaH kepy MYMKIHAIMH
XakcapTtagbl. MawmvHaHbl Moandukaumsanay apkacbliHaa KipeTiH Hyckanap: 13,5 m BymameH xaHe
27 TOHHanbIK TapaTKbIWTa ©TKi3y kabineTTiniriMeH >xxaHe 15 meTpnik 6ymameH xaHe 31 TOHHanNbIK
TapaTKbIWThIH, ©TKi3y kabineTiMeH (KOHTeWHepnepaiH 2-onbl yuwiH cunattramanapbl 6ap) GipiHLi
KaTapga ctaHgapTThl ©TKidy kabineti 45 ToHHaFa AewiH 5 cT4ar iwiHge.

CoHbiMeH kaTap «KoHpakTukc-Bamndpnep» koMnaHuscbl Aa XaHa €eHrisynep YCbiHAbI.
KomnaHus cnpefepaid, KOHTeMHepnepaiH, canmarblH KeTepy KaHe OpblH aybICTbipy npoueciHae
enweyre MyMKiHWINiK ©epeTiH OyriHr KyHOoe afbimgarbl Lasstec »kyiheciH ycbiHagbl. OHbIH
MOHUTOpPbI KpaHHbIH KabuvHacbiHOa opHanackaH. Canmak enwey yuwiH cnpeaepaid, TBUCTMOrbIH
KongaHaTblH 3aMaHayu >Xywe, coHau-ak Kayincidgik (pyHKuMsnapbiH aTkapyra gda MyMKiHAIK
Oepeqi. byriHri KyHi ocblHOoam OipHelwe xynenep «bpoHka» KOHTEWHepNiK TepMuHanbiHAA
OpHaTbINFaH.

YKofapblga artan eTKeH 3amaHayu TexHukanap MeH TexHonoruanap erep ge Hyp-
CyntaHkenik-normcTukanblk  opTanbifblHblH ~ KypbifibIMblHA  €Hri3ineTiH  Gonca, opTanblKTbIH
WMHpaKypbINbIMbL AamMuabl, XYKTi eHaey, Tuey-Tycipy npoueccTtepi OHTannaHabIpbInbIf, Kenik-
NOrMcTMKa opTanbiFblHAA >XYK afbiMbl MEH KOWMManapblHbIH KYKTeniMainiri aptaTbiHbIHAA
CEeHIMAIMIH.

KasakCcTaHHbIH ipi KananapbiHAa KeniKTik-NnorMcTukanblk opTanblk Kypy apKbiSibl eHiprepaeri
Xanblkapanblk 3amaHayu KonManapAblH KaXKeTTiniKTepiH kamTamacbl3 eTefi, COHbIMEH KaTap,
iprenec memnekeTTepaiH eHipnepiH KAaMTUTbIH TapaTy opTanblKTapblH KanbiNTacTblpyFa MyMKiHAIK
Oepegi
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PA3BUTUE NNOMMCTUYECKOWU UHOPACTPYKTYPbl TPAHCMNOPTHO-NTIOTMCTUYECKOIO LIEHTPA
rTOPOOA HYP-CYNTAH
A.B. Bonatos, E.T. AOunbMauHoB

B cmambe daemcsi 0630p UHGbpacmpykmypbl mpaHCrnopmHo-102ucmuyecko2o yeHmpa 6 Hyp-
Cynmare. OH makxe Oaem u4emkoe OfnucaHue uyeHmpa, mepMuHana, cknados, 0b6opydosaHusi U
MmexHUYecKux creyuanucmos. TpaHcrnopmHo-osucmudYeckull yeHmp omHocumcsi K obbekmam HO8020
r10KOMEeHUsI, OMHOCSAWUMCST K Knaccy A +, ymo noseonsem gecmu busHec 8 o0OHOM mecme. OCHO8HOU
uenbo passumusi Komriekca sensemcsi npedocmassieHue CKnadCKux U COonymcmeyruux ycrye
MeXOYHapOOHbIM U HayUOHaslbHbIM 2py308bIM Mepeso3KkaM (a8moMobUNIbHbIM U XXeJle3HOO0POXHbIM), a
makxxe oucmpubyyusi MyHUUUNanbHbIX U Pe2UOHalIbHbIX 2py308.

MazucmpaHm npednaszaem 6K/IOHUMb COBPEMEHHbIE U 3thghekmusHble cucmeMbl U cripedepsbl
ucrosnb3yemble 8 3apybexHbIX MPaHCIOPMHbLIX U JI02UCMUYECKUX UEHmpax Komopble MO2ym U3Mepsimb
8ec KOHmMelHepo8 80-8peMsi UX rfepespy3ku 8 CMmPyKmMypy mpaHCriopmHO-102UCMUYecKoeo ueHmpa 8
e2opode Hyp-CynmakH.

Knroyeeble cyioea: mpaHCIOPMHO Jl02UCMUYecKUll UeHmp, 2py30romok, UHgpacmpykmypa,
obopydosaHue, cripedep, MexHUKa.

DEVELOPMENT OF LOGISTIC INFRASTRUCTURE OF TRANSPORT AND LOGISTICS CENTER IN
CITY NUR-SULTAN
A. Bolatov, E. Abylmazhynov

The article provides an overview of the infrastructure of the transport and logistics center in Nur-
Sultan. It also gives a clear description of the center, terminal, warehouses, equipment and technicians. The
transport and logistics center is a new generation of objects belonging to the class A +, which allows you to
do business in one place. The main purpose of the development of the complex is to provide warehousing
and related services to international and national freight (road and rail), as well as the distribution of
municipal and regional cargo.

The undergraduate proposes to include modern and efficient systems and spreaders used in foreign
transport and logistics centers that can measure the weight of containers during their transfer into the
structure of the transport and logistics center in Nur-Sultan.

Key words: transport logistics center, warehousing, infrastructure, spreader, equipment.

MPHTW: 65.01.11

A.M. KagupoBa
PyoHeHckuin nHaycTpuanbHbIA UHCTUTYT

NEPCNEKTUBHbLIE HAMPABJIEHUA UCMONb30BAHUA YITAKOBOYHbIX MATEPUAJIIOB
B MACHOWU NPOMBILWTIEHHOCTH

AHHOmMauyusi: B cmamse npusedeHbl nepcrnekmusHbie HarnpasieHusl UCrosib308aHUSs YaKo80YHbIX
Mamepuasos 8 MsICHOU MPOMbIWIEHHOCMU, cpedu KOmopbIX Haubonbwyo akmyanbHocmb npedcmasnisem
ucrionb3oe8aHue CbeO0bHbIX KOrlaceHo8bIX 060/I04EK U YrMakOBOYHbIX [MIEHOK 8 Kayecmsee nuuiesol
0bos1o4ku 0risi IPOJYKMO8 MSICHOU rpOoMbIWIIeHHOCMU. M138ecmHO, 4mo CbeOQ0bHbIE yraKko8OYHbIE MIEHKU U
MOKpbIMUSI 8 MmeYyeHUe MHO2UX B6eKO8 yXe ucnonb3ytomesi Ofsl COXpaHeHUsl Kadecmea nuujesbix
npodykmos. B kayecmee ocHo8bl Onsi U320mMoesieHUsT CbeOObHbIX IMIEHOK 8 nuuesoli UHOycmpuu 8
riocnedHee gpemMsi 080/IbHO Yacmo Ucronb3yrom coesblli besnok. Mnacmugbukamopom 01151 makux rreHoK
MOXem cryxumb enuuepuH unu nponaHouosn. KucriopoldonpoHuyaemocms y coeebix IMIIeHOK Mana u
cousmepuma C njeHKamu U3 pacrpocmpaHeHHbIX MOoIUMEPO8, OOHaKO MapOorpPoOHUUAEMOCMb CIIUUKOM
gesqiuka, U 3mMO oOepaHuU4Yyusaem B03MOXHOCMb UX UCMOMb308aHuUs. [lonydeHHbie  KOMIo3uyuu
pekomeHOo8aHbl He MOJILKO Ori YnakoeKU Mnuwesbix npodykmoes u3 msica, nmuubl, pbibbl, HO U 011 CyXux
3aempakos, 0ecepmos u m.o.

ISSN 1607-2774 Bectauk 'ocynapcrsennoro yausepcurera nmenu lllakapnma ropona Cemeit Ne 1(89) 2020 35


http://grnti.ru/?p1=65&p2=01&p3=11

Knrodeeble crnoea: MsicHasi MPOMbILWUIIEHHOCMb, YNako80YHbIe Mamepuarsibl, 060I04YKU, KOJI1a2eH,
cbedobHasi yrakoska.

Mpobnema nonyyYyeHns 3KOMOrMYeckn YNCTON YNakoBKW OIS MACHOW NpoAyKumMmM ocobeHHOo
aKkTyanbHa B MocrnegHee LecsaTurneTue, B CBA3W C YCUIIEHHbIM UCMOfb30BaHMEM MOSIMMEPHbIX
MaTepuarnoB B psae oTpacnen HapogHOro XO3AMCTBA U OMACHOCTbID CEPbEe3HOro 3arpA3HeHUs
okpyxatowien cpegbl. OOHMM M3 NEepPCrneKkTUBHbIX HanpasBfeHWn B pelleHun rrnodarnbHon
aKonormyeckon npobnembl, CBA3aHHOW C 3arpsisHeHMeM cpefbl obUTaHUSA YenoBeka OTxodammu
NoNMMeEpPHbIX MaTepuanos, ABMASETCA WHTEHCMMUKaUMS uccrnedoBaHui B obnactm cosgaHusa u
NPYMeEHEHNs aKonornyeckn 6esonacHbix BUAOB Tapbl U ynakosku [1].

B HacTosLwee BpeMs B MSACHOM NPOMBbILLIIEHHOCTN 0coboe BHUMaHWe yaensieTcs Co34aHuio
NPYHUMNNANbHO HOBbIX YMAKOBOYHbIX MaTepuanoB — HETOKCUMYHBLIX, NEerko YTUIM3npyemblx,
CrnocoBHbIX o0becneuntb 3MPEEKTUBHYIO 3aLUUTY MPOAYKTOB OT MUKPOOHbBIX MNOpaXeHun u
BO3AENCTBUSA KMCNopoda BO3gyxa, NpedoTBpaTvTb UX YCYLWIKY B Mpouecce npov3BoacTBa U
XpaHeHus. B aTon cBA3KM yyeHble Bcero mvpa obpallatloT BHMMaHMe Ha co3daHue U paclumpeHue
accopTMMeHTa CbefobHbIX YNaKOBOYHbLIX MaTepuanoB, ynoTpebnsembix BMecTe C NUWEeBbIMU
npoAayKkTamuy, ynpowarwmMmm 403upoBaHue U NopumoHMpOBaHUE MPOAYKUUKU, HE 3acopsowmMMu
BHeLLHIOO cpeay. Kpome Toro, cbegobHas ynakoBka, NOSHOCTbIO 6e3ynpeyvHasi ¢ 3KONorn4ecKkom
TOYKM 3peHusi, MoXeT obnagatb pPSAOM  YHUKanbHbIX — (PYHKUMOHAmNbHBIX  CBOMCTB M
3KCMyaTauMOHHbIX XapakTePUCTUK 3a CYET BBEAEHUS B ee COCTaB BUTaMWHOB, apoOMaTn3aTopos,
aHTMOKCMAAHTOB U T.4. [2].

N3BecTHO, 4TO CbeaobHbIe YNaKOBOYHbIE NAEHKM U NOKPLITUSA B TEYEHNE MHOTNX BEKOB YXKEe
NCnonb3yTCca ANA CoXpaHeHus kadecTBa nuuwesblix npoayktos. Hanpumep, ewe B XVIII Beke B
AnoHuun Gbina 3anaTeHToBaHa O4HOpa3oBas Nocyga, U3roTOBMEHHasi U3 NPeccoBaHHOW PUCOBON
MYKW, MOCIie MCMOMb30BaHUA KOTOPOW MO HasHayeHuto, ee MOXHO 6bino cbecTb. B TeyeHue
ANIMTENBHOIO BPEMEHM LLUMPOKO MCMOonb3yeTcsa cbegobHas ynakoBka, Bbinekaemas n3 BadenbHoro
TecTa B (hopMe CTakaH4YuKOB, Tapenoyek, 4vallek, kopobodek M Ap., KOTOpble MOonyyaiT B
pesynbTate TepmMuyeckorn obpaboTknm cMmecn caxapa, MyKu, Xupa, pasnuyHblX NPSHbIX CMecen u
nueBblX Jo6aBok. Takme (hOPMOYKM BbINEKAOTCH, Kak NPaBumo, B 00bI4HbIX BadenbHbIX Nneyax u
cnyxaT Ons ynakoBKM MOPOXEHOro, MOrypToB, MArKMX M MIaBfieHbIX CbIPOB M HEKOTOPbIX APYruX
NPOAYKTOB NUTaHUA.

CbepnobHble NOKPLITUA HA OCHOBE XXenaTuHa NPUMEHSAOTCS Ha NPOTSXXEHUN OBYX CTONETUN
B MULWEBbLIX NPOM3BOACTBaX EBponbl Ona yBENUYEHMSI CPOKa XpaHEHUS MSACHbIX W3AENun.
Bonblwne ycnexum B 3TOM HanpaBneHWu AOCTUrHYTbl B [epMaHuu, rge cosgaHbl camble
pasHoobpa3Hble AeCTPYKTypupyeMble MNOMMMEpPHble BewecTBa W3  pasfuyHbiX  CbedobHbIX
MaTepuaroB: Kpaxmana, XxenaTnHa, NpupoaHbIX Lennonos [3].

Mo nuweBOW UEHHOCTM CbefoObHble MAEHKM WM MOKPbITUA YCIOBHO MoApasgensioT Ha
ycBosieMble U HeycBosieMble. K nepBbIM OTHOCATCS MMEHKU M MOKPbITUS Ha OCHOBE TaKuX
KOMMOHEHTOB MUK, Kak Benku, Xupbl, yrnesoabl, a KO BTOPbIM — MOKPbITUS Ha OCHOBE BOCKOB,
napauHOB, BOAOPACTBOPUMBLIX MNPUPOAHBIX W CUHTETUYECKUX Kameden, BOOOPaCTBOPUMMbIX
NPOV3BOAHbIX LIenstono3bl, NOSIMBUHUITOBOrO CAMPTA, NONMBUHUNNUPPONUAOHA U Ap.

Ocoboe BHMMaHWe npu CO34aHUN COBPEMEHHBIX CbeAOoOHbIX YNAaKOBOYHbIX Martepuanos
yaenaT 6enkaMm pacTUTENbHOMO U XMBOTHOMO MPOUCXOXAEHMS, PpacTBOPUMbIM B BOAE, CrvpTe
UNU NULWLEBBIX Macnax W Xupax: XenaTuHy, 3evHy, anbOyMuHy, KaseuHy u T.O0. — MOCKONbKY
MOKpbITUS Ha OCHoBe 6ernkoBbIX MNreHkooOpasoBaTenen o06nagarT BbICOKMMUM BapbepHbIMK
CBOMCTBaAMW B OTHOLUEHWM HEKOTOPbIX ra3oB, B ToM uucrne O, m CO,. OpgHako rnaBHbIM
HegocTaTkOM 6enkoBbIX MNMEHOK W MOKPbITUA  SABMSKTCA MX T[UFPOCKONMUYHOCTb U HU3KME
NPOYHOCTHbIE CBOMCTBA.

MoaToMy ANS ynyylweHUs MexaHUYecknx CBOMCTB M BOLOCTOMKOCTU BENKOBbIX MOKPbITUI B
CbefOobHYI0 KOMMO3MUMIO BBOAAT pasfuyHble HETOKCUYHble aA00aBku, rMaBHbIM 0bpasom
nnactudgukaTopbl (MOHO-, AW- U onurocaxapuipl — KO3y, PPyKTO3y, MMIOKO3HbIA CMpon, Mef,
nonMCNUpPTLI, NUNUAbl), NPoBOAAT 0BpaboTKy MNMNEHOK W MOKPbLITUA «CLUMBAKOLWMMU» areHTaMmu,
MOBLILLAKLNMN NPOYHOCTb (MULWLEBBIMMA KACNOTaMW, XMOPUCTbIM Kanbuuem, TaHuHom). OpHako
NOMbITKA CO3A4aHMsa CbedobHOro BOOOHEMPOHULAEMOrO MMAEHOYHOro MOKPbLITUS U3 MOFIOYHOro
benka — kasemHa OblNMM B TeYeHUe HEeCKONbKUX NeT HeyaayHbl, MOCKOSIbKY Ka3ewHOBble
NpOV3BOAHbIE HE BbIAEPXMBANM KOHTaKTa C BOAOW. [na ycTpaHeHWs yka3aHHOro HegocTaTka
nHxeHep-xumuk . Tomacyna wmn3 US Agricultural Research Service (ARS) paspabortana
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CbefOoBHYI0 YyNakoBKY METOAOM 3KCTPaKLUMKU Ka3emHa C NOMOLLbI OBYOKUCU yrriepoda BbICOKOro
AaBneHusi. OToT cnocob Mo3BONMI BOCMOML30BATbCA MNPUPOOHON CMOCOBHOCTBID MpOTEMHA
dhopmmnpoBaTb BOOOHENPOHULAEMbIE MNEHKN. onyYeHHble TakuMm 06pa3oM NULLIEBLIE Ka3eUHOBbIE
MNEHKN COXPaHAIT BIIAXHOCTb NPoOAyKTa M MOryT UCMONb30BaTbCA ANS YNAKOBKM MSACHbIX
AenukaTecos, TBEPOOro Cbipa, a TaMUHUPOBAaHHbIV NIIEHOYHbIN Ka3enH — AN ynakoBKWU NOrypToOB.

B kauyectBe OCHOBbl AN W3rOTOBMEHUS CbeAOOHbIX MMEHOK B MULLEBON WMHOYCTpUM B
nocnegHee BpeMsi OOBOSIbHO 4aCTO WCMOMb3YKT COeBbI 6enok. [na CHWXEeHUA XpynkocTu
6ernkoBbIX NAEHOK N3 COU UX NOrpyXatT B pacTBOp aueTaTa HaTpus, MPOMbIBAIOT CONEHOW BOAOW
n gobasnsawT nnactudukatop. MNnactmdukaTtopomM Ang TakMx MAEHOK MOXET CNYXWUTb ruuepuH
unu nponaHamon. KncnopogonpoHMLaeMocTb y COEBbIX MAEHOK Mana u comsmepmma c nieHkamm
M3 pacnpoCTpaHEHHbIX MOMMMEPOB, OAHAKO MNAPOMPOHULAEMOCTb CIIULWIKOM Benvka, U 3TO
OrpaHMyYnBaeT BO3MOXHOCTb WX WMCNONb3oBaHus. C UEnbl CHWKEHWS NaponpoHMLAeMoCcT B
COCTaB KOMMO3WULMA BBOASAT XXMPHblE KUCMOTbI (NaypuUHOBY, MUPUCTUHOBYIO, NanbMUTUHOBYIO,
ONNIEVMHOBYID). YMEHbLUEHME Takmm ob6pa3om MaponpoHULLAEMOCTN OOHOBPEMEHHO MPMBOAUT U K
HEKOTOPOMY CHUXEHUIO PACTBOPMMOCTU NSIEHOK B BoAe [5].

MonyyeHHble KOMMNO3MLMN PEKOMEHA0BaHbI HEe TOMbKO ANSA YNakoBKU MULLEBbIX NPOOYKTOB
13 msica, NTuubl, pbibbl, HO U ANSA CyXMX 3aBTPaKOB, AecepToB 1 Ap. Hanpumep, Ha 0OCHOBE BOOHOM
ancnepcun, CoCTosILLEen M3 COEBOr0 W HEKOTOpbIX ApYyrMx 6enkoB — B Y4aCTHOCTW, KasewuHa,
KonnareHa, guyHoro 6enka, >xenaTuHa, nonucaxapugoB (Kpaxmana unvM  Npou3BOAHbLIX
Lennonosbl), — a Takke MHOrOaTOMHbIX CNUPTOB (FUUEPUH, COPOUT, MaHUT, NPOMUIEHTTINKONb), B
HacToswee Bpems NMPOU3BOAAT CbeAOOHbLIN YNakOBOYHbIM MaTepwuan Ans BeTYMH, COCUCOK U
APYrMX MSICHbIX MPOAYKTOB. YNakoBaHHasa B TakoW maTepuan BETYMHA MOXET YCMELHO XPaHUTbCS
6e3 oTgeneHvs Bnaru npu Temnepatype MuHyc 5° C Gornblue ogHoOro Mmecsua. HecoMHeHHbIN
nuaep cpean cbeaobHbIX YNakOBOK B MSICHOM NMPOMBILLIIEHHOCTU — 3TO HaTypasbHble KULLEYHble
o060no4kn. [laHHbI BN YNakoBKM OYeHb OfIM30K MO XMMUYECKOMY COCTaBYy K COCTaBy MSCHbIX
NPOAYKTOB, MNO3TOMY MpU WCNONb30BaHUM WX B KoribacHOM MpOM3BOACTBE Habntogaetca
MakcumManbHOe COOTBETCTBME W3MEHEHWN, npoucxogawmx B dapwe wun  obonoykax B
TEeXHONOrM4eCcKoM npouecce NPon3BoacTBa konbac.

KuweyHble 06OMOYKM MPUMEHSAIOT NpW NPOM3BOACTBE PasfnuyHbIX BUOOB KoOnbGacHom
NPOAYKUMM: BapeHbIX M KOMYEHbIX Konbac, COCMCOK, capAenek, Wnukadek u T.4. VIXx JOCTOMHCTBA
HEOCMNOPMMbl 1 CPaBHUMbI NMLb C TAKUMWU UX HEQOCTaTKaMu, Kak HepaBHOMEPHOCTb Kanubpa (4To
3aTpygHseT aBToMaTM3auMilo TEXHOMOMMYeckoro npouecca), HeyCTOMYMBOCTb K BO3AENCTBUIO
MUKPOOPraHn3moB 1 BornbLume Tpygo3aTpatbl Npy NOAroTOBKE K UCMNONb30BaHUIO.

MMonbITKNM COXpaHUTb BCE Ny4lLMe CBOMCTBA HATyparbHbIX KMLWEYHbIX 0O0M0YeEK 1 Npy 3TOM
YCTPaHUTb MX HeJOCTaTKu MpUBENM K CO30aHUI0 UCKYCCTBEHHbIX 6enkoBbix obonoyek. Bnepsble
KonnareHoBble unu 6enkoBblie 06onoykn Obinn NnponsseaeHsl B 1933 rogy B MepmaHum kKoMnaHnemn
«HaTtypuH». 3TOT BUA ynakoBKkM KonbacHbIX n3genui Hanbonee GrM30K K KULWEYHbIM 060oYKam,
MOCKOMbKy Martepuanom Ans Ux npouM3BOACTBA Cry)XaT KOnnareHoBble BOSIOKHA, Nosnyyaemble u3
CcpefHero cnosi — cnunka, Wkyp kpynHoro poratoro ckota (KPC) [4].

KonnareHoBble 0605no4kn o6nagatoT BbICOKOM MPOYHOCTLIO, BAronpoHULAEMOCTbIO,
9NaCTUYHOCTbIO,  paBHOMEPHbIM  AnameTpoMm.  OrpaHMYeHHOCTb  MUPOBLIX  PECYPCOB
KonnareHcogepxawero cbippbss KPC obycnoBnueaetr MCNONb30OBaHWE KomnareHcoaepkalliero
Cblpbsi CBMHEN. XOTA MONeKynsapHas CTPyKTypa KonnareHa, U3Bfiekaemoro U3 CBMHOro cnunka, u
nopgobHa cTtpykType konnareHa KPC, ogHako uMeeT MOBbIWEHHOE COAepXaHue Xupa, 4To
ABNSAETCHA OCHOBHbIM MPEnsATCTBMEM NPU ero UCNonb30BaHUN B NPOM3BOACTBE 060M0YeEK.

«CbepobHasa» KonnareHoBas obonoyvka, MpPou3BOAMMAsi U3  BbICOKOKAYECTBEHHOro
FOBS>KbErO Cruska, oTnmyaeTcs ot 0bblyHOM 6enkoBon 060M104KNM HEBONBLUON TOMWMHOW CTEHKM U
XapakTepusyeTcs yry4leHHbIMY NoKasaTensamMu gaBneHus, NneHeTpauumn n npokycbiBaeMocTtu. [Npu
3TOM 0060r04Kka AO0MmKHa ObITb AOCTATOMHO MPOYHOW. OTO OOCTUraeTCH UCMONb30BaHWEM MNpU ee
NpOV3BOACTBE Pa3fMYHbIX TEXHOMOrMYECKNX MPUEMOB, B TOM 4ucne [oGaBneHneMm pasnmyHoro
KonunyecTtBa uenntonosbl. «CbenobHaa» konnareHoBas 060onoyka valle BCero Mcnosnb3yeTca npu
Npou3BOACTBE COCUCOK, CapAenek, CbIpOKomyeHblX konbac M BapeHOo-KomyeHblx Konbacok Tuna
«OXOTHUYBWNY.

Tpybuatble «CbeaobHble» KonnareHoBbIE€ MIEHKN ANA NPOM3BOACTBA BETUMH, KOMYEHOCTEN
N  (PEepPMEHTUPOBAHHbBIX MSACHbIX W3AENUA  XapaKTepusylTCA MOBbILEHHbIM MOKa3aTenem
AbIMOMOrTIOLWEHNS B MPOLECCe KOMYEeHUs, CHKEHneM noTepb Brarn npu tepMmoobpaboTke U, Kak
cneacTeve, yBENWYEHWEM COYHOCTW rOTOBOro npoaykta. MsiCHble npogykTbl B KOnnareHoBbIX
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MOKPbITUSIX OTMAMYAIOTCA YNYyYLIEHHBbIMW OpPraHONenTUYECKMMM MoKasaTensmMmn nocrie KyrmHapHOWn
006paboTku, BLICOKMMM NOTPEOUTENBCKMMN CBONCTBaAMM.

MHorocnoviHble  MONMMEpPHbIE  YNaKOBOYHblE MaTepuanbl, GeccnopHo, MNO3BONAT
3HAYUTENbHO MPOAMUTbL CPOKM FOLHOCTM MSICHLIX NPOOYKTOB M CMOCOOCTBYIOT PasBUTMIO HOBbIX
NEepPCNEKTUBHbIX WAEW MO COBEPLUEHCTBOBAHWUIO TEXHOSOMMIN YMNaKOBbIBAHUS WM XPaHEHUS.
MoCTOsIHHOE COBEPLUEHCTBOBAHME CUCTEM YMAKOBKM MPUBENO K CO34aHUI0 €e NPUHLUMNNAaNbLHO
HOBbIX BMAOB. K HUM cregyeT OTHECTU aKTUBHYKD WU WHTEPAKTUBHYHK YNaKOBKW. TexHonoruu
aKTMBHOW YNakOBKMW, Kak MpaBumo, xapakrepusyTtcs gobasneHneM onpegeneHHbIX KOMNOHEHTOB
B COCTaB mMaTepuarnoB, U3 KOTOPbIX M3roTaBfMBaeTCsA ynakoBKa, UMM HEMOCPEOCTBEHHO BHYTPb
YMNaKoBKWN C LeNbi0 yBENUYEHNST CPOKOB FOAHOCTM NPOAYKUMU. TakumMm KOMMNOHEHTaMun MOryT GbiTb
nornoTUTENn KUcrnopoga, MNornoTUTENN WNU FeHepaTopbl YINEKUCNoro rasa, perynsitopbl
BMaXHOCTWN, aHTUMUKPOOHbIE [06aBKM, aHTUOKCMAAHTLI, NOrNoTUTENN 3anaxa u T. 4. Hanpumep,
ANA  ynydweHus  NOTPebUTENbCKUX  XapakTepUCTMK  MOMMMEPHBIM  MNIIEHKaM  npuaakoT
AOMNONHUTENbHbLIE CBOWCTBA, HanpuMep, Takne Kak «aHTugob» aHTusanoreBaHue.

Hanuune cneumanbHOro crnosi, HAHECEHHOro Ha MOBEPXHOCTb MIIEHKW, NpeaoTBpallaeT
obpasoBaHMe MENKMX Kanenb POCbl Ha BHYTPEHHEW MNOBEPXHOCTU YMNAKOBKM MNpu nepenage
TemnepaTyp, YTO ynydwaeT ONTUYECKME CBOMCTBA YyNakOBaHHOrO npoaykta. Takue matepuansl
NMPUMEHSIOT B OCHOBHOM MNpW YnakoBKe (pacoBaHHOW NpoAyKUuMM B Hapeske, npu 3TOM
notpebuTenb MMeeT BO3MOXHOCTb Gonee OOBEKTUMBHO OLEHUTb BHELHWW BWA NPOAYyKTa, ero
Ka4yecTBO 1 COCTOsIHUE [5].

Takum o6pa3om, pasBUTME TEXHOMOIMIN U3rOTOBEHUSA KONBGACHbBIX M COCUCOYHbBIX 060onoYvek
y4nTbiBaeT BCE HOBEWLUME OTKPbITUS B 0ObBnactm ynakoBku. HecmoTpsi Ha 91O, TpaguUMOHHas
konbacHasi ynakoBka OCTaeTCsi Haubonee nonynspHON, COXpaHsAsi MHOrMe M3 TPagULMOHHBIX
MEeTOAO0B, KOTOPble OCTalTCA BOCTpeboBaHHbIMK y NoTpebuTenen.
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ET ©HEPKSCIBIHAE BYbIN-TYIO MATEPUANOAPBIH MANOANAHYObIH NMEPCNEKTUBANDbIK
BAFbITTAPDI
A.M. Kagunposa

byn makanala em eHepkacibiHOe O6ybin-myio MamepuandapbiH KorndaHyObiH epcrnekmuesaribl
barbimmapsbl b6epineeH, onapobiH iwWiHOe em eHepkacibi eHiMOepiHe apHanfaH maraMOblK KabblKk pemiHoe
XKeyee xapamObl KonnazeH KabbiKlwanapbl MeH 6ybin-myto KabbiKwarnapbiH KorndaHyOblH 63eKkmiriei )ofapbl.
Tamak eHiMOepiHiH canacbiH cakmay YWiH KernmeaeH fackiprap 6olbl xeyae xapamObl opay freHkanapbl
MeH Kanmamanapbl natdanaHblnamsiHbl 6eneini. A3biK-mynik UuHOycmpusicbiHOa xeyee xapamObl
rnneHkanapObl xacay yWiH Heai3 pemiHOe COHfbl yakbimma Xui cOs aKybi3biH natidanaHadsl. MyHdal
rnneHkanapra apHanraH [lnacmucgbukamop enuuyepuH Hemece npornaHOuos 6onybl MyMKiH. Cosi
rreHKanapbIHbIH OMMeK emki32ilumiei a3 XoHe KeH maparifaH rosumeprepO0eH xacarsraH rjieHKanapmeH
enweHedi, anatida 6y emkizziwmiai mMbIM YrIKeH xoHe byn onaplbl natidanaHy MyMKiHOieiH wekmeudi.
AnbiHFaH Komro3uyusnap em, Kyc, banbik maramOapbiH Kanmayfa faHa eMec, KypFakK maHfbl ac, decepm
JXXoHe m. 6. ywiH 0e yCbiHbInaokl.

Tyliin ce30ep: em eHepkacibi, opay Mamepuandapsl, Kabblkmap, KOia2eH, xeyee xapamob! opay.
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PERSPECTIVE DIRECTIONS OF USE OF PACKAGING MATERIALS IN MEAT INDUSTRY
A. Kadirova

The article presents promising areas of use of packaging materials in the meat industry, among
which the most relevant is the use of edible collagen membranes and packaging films as a food wrapper for
meat products. It is known that edible packaging films and coatings have been used for centuries to preserve
the quality of food products. As a basis for the manufacture of edible films in the food industry recently quite
often use soy protein. Plasticizer for such films can serve as glycerin or propanediol. Oxygen permeability in
soybean films is small and commensurate with the films of common polymers, but the vapor permeability is
too high, and this limits the possibility of their use. The resulting compositions are recommended not only for
packaging of food products from meat, poultry, fish, but also for Breakfast cereals, desserts, efc.

Key words: meat industry, packaging materials, shells, collagen, edible packaging.
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I.K. Hayp36aeBa', M.B. Pe6e3oB?, XX.K. Monpa6aesa', ®.X. CmonbHukoBa'
'locynapcTBeHHbIN yHUBepcuTeT nMenn LLlakapuma ropon Cemei
“deneparnbHblit HayYHbIi LEeHTP NULLEBLIX cucTeM umenn B.M. Mop6atosa PAH, P®, r.Mocksa

TPEBOBAHUA K KAHECTBY MOJIOKA A5nA NPOU3BOACTBA CIIMBOYHOIO MACJIIA

AHHOmMauusi: B OaHHOU cmambe paccMompeHbl mpebosaHusi K Kadecmgy Cbipbsi Ons
npousgodcmea C/UBOYHO20 Macna. [ns  uccnedosaHull  6binu  8bibpaHbl  0bpa3ubl  MOJIOKa
BopodynuxuHckozo patioHa, LLlemoHauxuHCKO20 palioHa, YrnaHckoeo palioHa. B obpasuax mornioka 6binu
uccnedosaHbl hu3UKO-XUMUYECKUe, Op2aHo/Ienmuyeckue rokasamersiu, rokasamersu ceexecmu MOJIOKa.
Ansa nposedeHus uccnedosaHuli b6binu ucnonb3osaHbl memoduku: OCT 3624 — 92 OnpedeneHue
kucnomHocmu morsnoka, FTOCT 3625-84 OnpedeneHue nnomHocmu mosnoka, TOCT 8218-89 Mornoko.
Memod onpedeneHusi yucmomel, F[OCT 5867-90 Monoko u monoyHbie npodykmabi. Memods! onpedeneHus
xupa, FTOCT 28283-2015 Monoko koposbe. Memod opzaaHonenmuyeckol OUeHKU 8Kyca U 3anaxa. Momnoko
U Ccrusku coomeemcmeosgasiu HopMaMm Kavyecmea. Kauecmeo mMorioka sensemcs  onpeodenisiowum
gakmopom npu co3daHUU HOB020 MOJIOYHO20 rPodyKma, mak ¢hopMupo8aHUe 8Kyca U 3arnaxa C/lu80YHO20
macna 3asucum 80 MHO20M om cmereHUu 0e3000pUpPOB8aHHOCMU MOJIOHYHbIX C/IUBOK, CMOOUKOCMb
C/IUBOYHO20 Macria om UCXOOHOU KUCTOMHOCMU CUBOK UrlU MOJIOKa.

Knroyeeble csioea: MOMOKO, C/UBKU, KUCIIOMHOCMb, MAOMHOCMb, pedykma3sHas npoba,
arnkoeosibHas npoba.

CnunBoYHOE Macro — 37O NPOAYKT, NOSMyYEHHbIN MeTO40M B3OMBaHMSA CAMBOK UM METO40M
npeobpa3oBaHns BbICOKOXKMPHbIX CIMBOK. KayecTBO CrMBOYHOrO mMacrna 3aBUCUT OT HECKOJSIbKMX
haKToOpoB: KayeCTBO Cbipbsi, MPAaBWIIbBHOCTbID MPOBEAEHMS TEXHOMOMMYECKoOro npolecca,
TemnepaTypHble pexuMbl XpaHeHUss Macna. Pa3paboTkon HOBbIX TEXHOMOMMIA CAIMBOYHOrO Macrna
3aHUMAOTCA Ka3axCTaHCKue, pOCCUMNCKUNE, 3apybexHble y4eHble.

B TexHonormn cnmBOYHOrO mMacna MCNomnb3YKTCS ThIKBEHHbIE BbPKMMKW. COrnacHo aTtomy
MeTody MNOMy4arT BbICOKOXUPHbBIE CIIMBKW, KOTOpPblE HOPManu3yloT, OoxNnaxgarT, noaseprarT
MexaHun4decko obpaboTke ¢ obpasoBaHvem macna. llepes Hopmanusauuen B BbICOKOXUPHbIE
CMMBKWN MpU NepeMeLlnBaHnM BBOAAT TbIKBEHHO-MACHAHbIA 3KCTPAKT, KOTOPbIA MOnyyalT nyTemMm
CYLIKM BbDKMMOK TblkBbl, W3MENbYEHUsl, IKCTPaKUMM pacTUTENbHbIM  pPadPUHUPOBAHHbLIM
0€e3000pMpPOBaHHbIM MacfioM B TOHKOW BpallarloLlencs no cnupanu nneHke tonwmHon 0,5-1,0 mm
npu rpaguente aaenenna 10-20 MlMa, temnepatype 20-30°C 1 COOTHOLLEHUN BbIKUMKN ThIKBbI —
pacTutenbHoe paduHNPOBaHHOE 4e3040pUpoBaHHOe Macno, paBHoMm (40-60)+(60-40). Maccosas
00 TbIKBEHHO-MACNSAHOro akcTpakTa coctaensieT 2,0-5,0% K mMacce BbICOKOXKUPHLIX CIMBOK, a
BBOAAT €ro B BUAE 3MYyIbCUN B NAaCTEPU30BAHHOM LIefTlbHOM MOJSIOKE NPWY COOTHOLLEHUN ThIKBEHHO-
MaCrsiHbIN 3KCTPaKT — NacTepm3oBaHHOE LernbHoe Mooko pasHoMm (1:1)-(1:3) [1].

Ona npurotoBneHnss KOMOMHUPOBAHHOIO CIIMBOYHOrO Macna MpuroTaeBnMBaloT CMeCb
XWPOB NyTEM CMELUMBaHUA B TedeHne 3-5 MUH pacnnaBneHHOro n HarpeToro Ao temnepatypbl 50-
60°C TBEPAOro XMpa U 0TAENBHO PAaCTBOPEHHOIO B Xupe npu Temnepatype 80-85°C amynbratopa
N XNOKOro xupa. B cmecb BHOCAT nacTepns3oBaHHOE MOSIOKO, HarpeToe 4o Temnepatypbl 72-75°C,
N aMynbrmpytoT B TeveHne 25-30 MyMH C nonyyeHuem amynbcun. OxnaxgarwT 3MyNbCUo Ha
macnoobpasoBatene Ao Temnepatypbl 12-17°C, dacyioT M 3aMOpaxuBalT NPOAYKT.

ISSN 1607-2774 Bectauk 'ocynapcrsennoro yausepcurera nmenu lllakapnma ropona Cemeit Ne 1(89) 2020 39



3aMOpPOXEHHLIN MPOAYKT (XKMPOBYIO OCHOBY) 1 CIIMBOYHOE MAacCIo BbIAEPXKMBAIOT 40 JOCTUKEHUS B
MoHonute TemnepaTypbl 5-10°C. lNocrne 4yero OTAENbHO FOMOrEHU3UPYHOT XUPOBYHD OCHOBY W
CNUBOYHOE Macrio, CMeLInBatoT, hacyroT 1 oxnaxaator [2].

[na nony4yeHns KUCROCAMBOYHOIO Macna nosfyvarT CMUBKK, NAacTePU3YOT N OXNaXKAatoT.
BHOCAT 3aKkBacku YUCTbIX KYNbTyp MOJSIOMHOKMCIIBIX MUKpoopraHnsmMoB Buaa Lactococcus lactis
subsp. lactis, Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp. diacetilactis npwu
COOTHOLLEHMM KMUCNOTO- N apoMaTtoobpasoBatenen 2:1 B konuyectBe 7-12% oT obbema CNUBOK.
Mocne npoBogAT Guonormyeckoe co3peBaHue cMmecu B TeveHme 1-3 yacoB npu Temnepartype 38-
50°C. Crabunusatopbl macna wucnonb3yT B konudectee 0,1-1,5% oT maccbl cmecu B BuAe
pactBopa B 006€e3XMpEeHHOM MONIoKe wunu naxte. B pgpyrom BapuaHTe nonyyatT CrAYBKW,
NnacTepuayoT 1 OxXNaxgarT. BHOCAT YnCTble KynbTypbl MOMOYHOKUCIIBIX MUKPOOPraHnM3mMoB Buaa
Lactococcus lactis subsp. lactis, Lactococcus lactis subsp. cremoris, Lactococcus lactis subsp.
Diacetilactis npu cooTHoWweHnn KMCNoTo- U apomaTtoobpasoBartenen 2:1, NpuyemM Mx UCNOMb3YHT
unn B BWOE 3aKBAaCKW, MNPUrOTOBMEHHOMW Ha UENbHOM WK  0BE3KUPEHHOM  MOJIOKE
becnepecafoyHbiM crnocobom, B konudectse 1-5%, B BMAE aKTMBM3MPOBAHHOIO B CTEPUIIBHOM
MOsfioke ©OakTepuanbHOro KOHLUeEeHTpaTa, WM BHeCeHMeM OakTepuanbHOro KOHUeHTpaTta B
noaroToBMNeHHble crnMBku n3 pacyeTta 1 EA Ha 200-300 n cnmeok. [Janee npoBoasaT duonorndeckoe
co3peBaHMe cMecu B TeyeHue 6-16 vacoB npu Temnepatype 38°C. [lpeobpasoBbiBatoT
MOSTYYEHHY0 CMECb B rOTOBbLIN MNPOAYKT NOCPEaCTBOM TEpPMOMEXaHMYeckon obpaboTku n dacyroT
[3].

M3BecTHa TexHONOrMsi CAMBOYHOrO Macfna C TOMaTHbIMU BbDKMMKaMW, COrflacHO OaHHOM
TEXHOMNOMMN BbICOKOXMPHbIE CINUBKM HOpManuayloT u oxnaxgawT. [Nepen Hopmanusauuen B
BbICOKOXXUPHbBIE CIIMBKM BBOAAT MacroXmpoBon dochonunuaHbii npoaykT. BeogsaT TomaTtHo-
MacChsIHbIA 9KCTPAKT, NOMYYEHHbIA NyTEM OOHOBPEMEHHOIO U3MESTbYEHUSA U SKCTPaKLUUN TOMATHbIX
BbIXKMMOK [e3040pvpoBaHHLIM padUHUPOBAHHLIM PaCTUTENbHLIM MacroM MpuM COOTHOLLUEHUU
TOMAaTHbIE BLPKMMKM - 0Ee3040pNpoBaHHOE padhMHUpoOBaHHOE pacTuTernbHoe macno (40:60)-(60:40)
B TOHKOW, BpaLlLlaloLLLencs no cnupanu nneHke tonwunHon 0,1-0,2 mm npu gaeneHun 150-200 kr/cm
n temnepatype 40-60°C [4].

MORNOYHO-MMBUPHYIO KOMMNO3ULMIO, MOMNyYalT NyTem Ae3vHTerpaunm MMoups cCBexXero B
KOPOBbEM, KO3bEM WM OBEYLEM MOJSIOKE, MPU MACCOBOM COOTHOLUEHUM UMOUPL: MOSTOKO, PaBHOM
1:4, C¢ nonyyYyeHMem roMOreHU3npoBaHHOW cycneH3un. OTAensT HepacTBOPUMbIA MMOUPHbIN
OCTaTOK M KOMMO3MLUMIO, KOTOPYK NacTepM3yloT KU CenapupyroT Ha ob6e3XMpeHHy OernkoByto
dopakumnIo U CrIMBKN C MMOMpPEM, KOTopble COMBaIOT C NOMyYEHNEM CIIMBOYHOIO Macna ¢ umompem
[5].

AHanna Hay4yHO-TeXHMYecKoM WHdopMauMm nokasbliBaeT, 4YTO [ANna  NpOM3BOACTBa
KOMOMHMPOBAHHOIO CMIMBOYHOrO Macna MWCMonb3ylTCs pasnuyHble WHIPEOUEHTbl, KoTopble
oborawjaloT nNpoaykT BUTaMMHaAMK, MUHeparnbHbiMM  BeLecTBaMu, MOSIMHEHACILEHHbIMU
XUPHBIMMX KMCNOTaMM.

HemanoBaxHoe 3HauyeHne s NpoM3BOACTBA CIIMBOYHOrO Macsa urpaet coipbe. K Momoky,
nocTynawLwemMy Ha npeanpusiTus MOMOYHOW NPOMBILLNIEHHOCTU, NPEeAbABMASAIOTCS OnpenerieHHble
TpeboBaHWsA, rapaHTUpyLWMe MoryvyeHne M3 Hero AobpokavyecTBEHHOro Macna B MULLEBOM U
CaHNTapPHOM OTHOLLIEHUMN.

Monoko AOMKHO BbiTb NMOMYYEHO OT 340POBLIX KMBOTHBIX B XO3ANCTBAX, GrarononyyHbIX
Mo MHAEKUMOHHBbIM 6ONE3HAM.

KauecTBO cbipbsi B MPOM3BOACTBE Macra OMKHO oTBeYaTb onpeaeneHHbiM TpeboBaHmsIM.
Llenbto akcnepumeHTanbHon paboTbl 6bIN0 M3yYeHMe KavecTBa Mosioka C HM30BbIX hepMepPCKnX
xo3amncts BoctouyHo-KasaxctaHckon obnactu. MccnegoBaHmsa kadectBa Mosioka Gbinm npoBeaeHbl
B nepuog ¢ 10 no 16 gekabps 2018 roga.

Mpn npoBegeHUM muccnegoBaHUM MoOrioka  OblM UCMOSMb30OBaHbl cnefylowme MeToabl:
FOCT 3624 — 92 OnpeneneHne kucrnotHoctn monoka, FOCT 3625-84 OnpeneneHne NNOTHOCTU
monoka, NOCT 8218-89 Monoko. Metoa onpeaenenus umuctotbl, F[OCT 5867-90 Monoko u
MOfoYHble npoaykTel. MeToabl onpeaenenus xupa, FOCT 28283-2015 Monoko kopoBbe. MeTog
OpraHonenTMYeckon OLEHKN BKyca 1 3anaxa.

B Tabnuue 1 npeagcraBneHa opraHonenTMyeckasi oLeHka KayectTsa MOSOKa.
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Tabnuua 1 — OpraHonenTuyeckne nokasaresnm Mosioka

HaumeHoBaHue Monoko LLleMoHanxmHcKoro Monoko Monoko YnaHckoro
nokasartens panoHa BopoaynuxuHckoro panoHa
panoHa
KoHcucTteHuus OpHopopgHas 6e3 ocagka OpHopopHas 6e3 ocagka | OpgHopopHas 6e3 ocagka
Bkyc, 3anax BKyC YNCTbIN MOMOYHbLIN BKyC YNCTbIN MOMNOYHLIN Cnabo-BblpaXeHHbIN
KOPMOBOW NPUBKYC
Liset Benbii CBeTno-KpeEMOBbIN CBeTno-KpeMOBLIN

I'IpV| onpeageneHnn (bI/I3VIKO-XVIMVI‘-IeCKVIX nokasartenenm Momnoka Obinu nceneagoBaHbl

KUCIMOTHOCTb,

MNOTHOCTb,

cTeneHb 4YUCTOThbI

Monoka. B Tabnuue 2 npuBeneH.l

XMMUYECKME NnokasaTenu uccnegyemMbix 06pasuos.
Monoko 6biNo MccrnenoBaHO Ha CBeXecTb Ha nomuHockone «®dunuH». Ha pucyHke 1
nokasaHbl pe3ynbTaTbl UCCriefoBaHMM.
Mornoko oTCcBeYMBAno XenTbiM LBETOM, 4YTO FOBOPUT O ero A06poKayeCTBEHHOCTU U
OTCYTCTBUSI B HEM PaCTUTENbHbIX Macern.

Tabnuua 2 — PU3NKo-XxMMMUYECKMe nokasaTenmn Morioka

dU3unKo-

Mornoko kopoBbe cbipoe | Monoko KopoBbe Cbipoe
HanmeHoBaHue Monoko KopoBbe Cbipoe
noKasaTens LLlemoHanxuHckoro BopoaynuxmHckoro VGHCKOro DhaiioHa
panoHa panoHa P
Macco;aaﬂ aonsa 37 365 40
xupa, %
KncnotHoctb, OT 16 17 18
pynna YncToTbl He | | |
HUXE
MnoTHOCTb, Kr/M3 1028 1027 1028

A) Monoko KopoBbe Cbipoe
LLlemoHauxuHckoro pamoHa

B) Monoko kKopoBbe Cbipoe
BopoaynuxuHckoro parioHa

B) Monoko kopoBbe Cbipoe

YnaHckoro panoHa

PucyHok 1 — NokasaTenu cBeXeCTn Ha NItoMUHOCKoMNe «PUNMH»

Cnegylowmm aTanoMm uccnegoBaHus Oblo M3yvyeHne OpraHoNenTUYecknx u ousmnko-
XMMUYECKUX NoKasaTenen MosnoyHbIix crimBok. Momnoko cenapupoBanock npu temnepartype 35 0C,
NnonyYeHHble CMMBKW MCCNeaoBanuCb B AanbHeEnWeM Ha (PU3MKO-XMMUYECKMEe nokasaTenu. B
Tabnuvue 3 nokasaHbl PUBNKO-XMMUYECKNE NOKa3aTeNN CIINBOK.

Tabnuua 3 — PU3nKo-XxmMmnyeckmne nokasaTenu CrimBokK

CnuBkwn, nony4veHHole | CnmBKu, NONyYEHHbIE CnuBkwn, Nony4yeHHble
HaunmeHoBaHve 13 Moroka n3 Moroka n3 Moroka
nokasaTens LLleMoHanxmnHckoro BopogynumxmHckoro YnaHckoro
panoHa panoHa panoHa
MaccoBag gonga xwupa, % 35 37 35
KucnotHoctb, 0T 15 15 16
MnoTHOCTb, Kr/M3 987 989 995
YpoBeHb 06CEMEHEHHOCTH
. | knacc | knacc Il knacc
no pegykrasHown npobe
TepMoyCcTOMYNBOCTb
CNMBOK MO ankorosibHou | rpynna | rpynna Il rpynna
npobe
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CnuBku, KOTOpble MOCTynawLwme Ha MNPOU3BOACTBO CIMBOYHOIO Macna, [OOSDKHbI
cootBetctBoBaTtb [OCT  «CnumBku-cbippe».  CornacHo  TEPMMHOMOMMU  CIIMBKU-ChIPbE
noapasaensitoT Ha: CNMBKU Cbipble; CRMBKM NacTepusoBaHHble. CnuvBKM B 3aBMCUMOCTU OT
opraHonenTU4eckmx, PUNKO-XUMUYECKUX 1 MUKPOBMOOrM4YEeCKUX NokasaTenen NnoapasaenstoT Ha
copTa: BbICLUMA, NepBbii U BTOpoW. He gonyckatoTca k nepepaboTke CrMBKU, KOTOPbIE UMEKT
MOPOKN BKYCa W 3anaxa XMMUKaToB, HE(PTENPOAYKTOB, BOAAHUCTbIM, C BbIP@XXEHHbIM XI1EBHbIM,
CVMOCHbIM, MPOrOPKIbIM MU NPUBKYCOM flyKa, YeCHOKa M MOSbIHA N APYTMMU PE3KO BblpaXXeHHbIMU
NMOCTOPOHHUMM MPUBKYCaAMW U 3anaxamu, CIIMBKU He AOMKHbl codepXaTb HEMOSOYHbIX XUPOB, a
Takke cofpbl, aMmMuaka, nepekmcu Bogopoaa, NOCTOPOHHEN BOAbl; C MOPOKAMW KOHCUCTEHLMU —
XNOMbAMU U CryCTKamMu, NOCTOPOHHUMU MPUMECSIMU; 3aMOPOXKEHHbIE; C LIBETOM, HE CBOMCTBEHHbBIM
cnvekam. B Tabnuue 4 nokasaHbl opraHonenTuyeckne nokasartenu CrimBok.

lMonyyeHHble wWccneoBaHWUs NO3BOMSET cAaenatb BbIBOA, YTO  (PU3NKO-XMMUYECKME
rnokasaTenun MorfokKa U CrIMBOK COOTBETCTBYIOT HOPMaM, MOJSIOHYHOE CbIpbe MOXHO MCMoNb30BaTh B
Macnogenuu.

Tabnuua 4 — OpraHonenTuyeckne nokasarenn CrimBok

CnuBkwn, NoNy4eHHbIe U3 CnuBkwn, Nony4eHHble U3
HaumeHoBaHve CnuBkuW, Nony4eHHble n3
mornoka LlemoHanxmnHckoro | Monoka bopoaynmnxuHckoro
nokasaTens . o Mornoka
pavoHa pavoHa
KoHcucTeHuus OpgHopoaHas romoreHHas OpgHopoaHas romoreHHas OpHopoaHas romoreHHas
. o CnuBoYyHbIN, cnabo-
BKyC 4nCTbI CNUBOYHBIN, . . y y
Bkyc, 3anax cnanKuii BKyC 4nCTbI CNUBOYHBIN Bblpa>XeHHbI KOPMOBOW
NPUBKYC
benbii ¢ KpeMOBbLIM . o
LiseT CBeTno-KpemoBbIit CBeTno-KpeMoBhbIii
OTTEHKOM
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CAPbl MAW ©HJIPY YLUIH CYTTIH CANACbLIHA KOMNbINIATbIH TANANTAP
I".K. Hayp3baeBa, M.b. Pebesog, XK.K. Mongabaesa, ®.X. CMonbHUKOBA

byn makanada canacbkiHa KolblriambelH mananmap, wukizammsl eHOIpy ywiH capbel mal. S3epmmey
ywiH maHOan anbiHObI yneinepi cym bopodynuxa aydaHbl, LLlemoHauxa ayOaHbl, Kasnpagdbl. Yneinepdeai
cym 3epmmendi ¢husuka-xuMUusinbIK, op2aHorenmukarnsik Kepcemkiwmepi, kepcemkiwumepi 6anfbiH cym.
3epmmeynep xypeidy ywiH KondaHblndbl adicmemeci: MEMCT 3624 — 92 KbiwkbindbifbiH AHbIKMay cym,
[OCT 3625-84 mbirbi3dbirbiH AHbikmay cym, [OCT 8218-89 Cym. AHbikmay adici masanbifbiH, F[OCT 5867-
90 cym xeHe Cym eHiMOepi. AHbiKmay odicmepi mat, [OCT 28283-2015 cubip Cymi. ©Odici
opeaHonenmukarbiK baranay 0eMci3 xoHe uiccis. Cym xeHe kinezeli colikec cara Hopmarsnapbl.

Tydin ce3dep: cym, kineeel, KbiWKbIIObIfbl, Mblfbi30bifbl, PeOyKmassblK CbiHama, asikoeoslb
CbiHama.

REQUIREMENTS TO QUALITY OF MILK FOR BUTTER PRODUCTION
G. Naurzbayeva, M. Rebezov, J. Moldabayeva, F. Smolnikova

This article describes the requirements for the quality of raw materials for the production of butter.
Milk samples of Borodulikha district, Shemonaikha district, Kazpravda were selected for research. Physical
and chemical, organoleptic parameters, indicators of milk freshness were investigated in milk samples. For
research were used methods: GOST 3624 — 92 Determination of acidity of milk, GOST 3625-84
Determination of density of milk, GOST 8218-89 Milk. Method for determining purity, GOST 5867-90 Milk
and dairy products. Methods for determining fat, GOST 28283-2015 Cow's Milk. Method of organoleptic
evaluation of taste and smell. Milk and cream meet the quality norms.

Key words: milk, cream, acidity, density, reductase test, alcohol test.
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B.5. Opas6aes’, B.Y. AcaHoBa', K.H. Opa36aeBa’
.H. l'ymuneB atbiHAarbl Eypasuanbik ynTTbik yHuBepcuTeTi, Hyp-CynTaH K.
Kasak akoHOMUKa, KapXbl XaHe Xanblkapanblk cayaa yHusepcuteTiZ, Hyp-CynTaH k.

TEXHONOIUAJNbIK KELUEHAEP XX¥MbIC PEXXUMAEPIH AKNAPATTbIK XYWUE APKbINbI
KONKPUTEPUUITIK ONTUMUSALUATIAY TOCII

AHOamna: Makanada 6asty KOKCmey KOHObIDFbICbl MbicanbiHOa MEeXHOI02USIIbIK KeuweHOep
XKYMbICBbIH aKrnapammblK Xyle KemeziMeH Kernkpumepulsnik onmumu3ayusiay Macmernenepi 3epmmenin,
onapdbl wewy macindemernepi YycbiHbinFaH. 3epmmey ecebiH wewydi KypdeneHdipemiH Heaisei
mernenenepeae eHAipicmeai mexHonoeusinbiK KeuieHOepOiH Kypoderiei, onapdblH XyMbiC canacbiH baranayda
mybIHOalmbIH Kernkpumepudlrik macesnenepi xeHe onapobiH MOOenb0epiH Kypyra XoHe napamempriepiH
onmumu3ayusinayra Kaxemmi aknapammaiH alUKbIHCbI30bIfbIHa b6alinaHbicmbl Macesiepi MeH onapobl wewy
ondapbl ychbIHbinFaH. AlUKbIH emec opmada Kerkpumepulinik onmumu3sayusinay ecebiHiH KoUblibiMbl
myxbipbiMOarnfaH. TexHO02UAMbIK KeWEeHHIH XYMbIC pexumOepiH alKbIHCbI30bIKma Kpumepulnep
eekmopb!l  bolbIHWa  onmumu3sayusinay  ecenmepiHiH  Mamemamukansik — KoUblnbiMOapbl — mypri
KomMmrpomuccmik cxemasap, aman alimkaHda, makcumMuH meH [Napemo onmumandbiK MNPUHUUNMEpPI XoHe
KeasuMaKkCUMUH npuHyuni MeH udeandbl HyKme macini Heezi3iHde alKblH eMec MamemMamuKarbik
rnpoepammarnay ecebi mypiHOe KouUbliraH. AnbIHFaH MamemamukasblK KoUbinibiMOarbl Kernkpumepuustik
ecenmepdi wewy bapbicbiHOa onmumu3ayusaHambsiH MEXHOI02Us IbIK HbICaHHbIH MamemamuKarsbiK
modenb0epiH Komrblomepriik mModenb0ey XiHe onmumu3auyusiiiay KemeziMeH muimOi weuwly ycbiHbIaobl.
MakcumuH meH [Mlapemo onmumandbiK npuHyUnNmepi KondaHyra Hez2i30esizeH 38pucmukarsnblK moacini
YCbIHBINbIM, OHbIH Heei3ei keseHOepi cunammarnraH. Komnbiomeprik modenbdey xoHe onmumu3sayusinay
aknapammbabiK XyUeCiHiH KypblibIMbl )XOHE OHbIH Heai3ai hyHKUUOHa0bl 6riokmapbl curiammarifaH.

TytiH ce30ep: b6asily KOKcmey KOHObIPFbIChI, KOrNnKpumepulsi onmumu3ayusnay, alkbiH eMec opma,
KoMribromepiiik Modenbdey xaHe onmumu3ayusnay aknapammelK XyUeci, 3epucmukarbiK macirl.

TexHONOrnANbIK KELEH XXYMbICbIH KOMKPUTEPUIIIK onTumMmuadaunanay ecebiH KO XXaHe LeLly
YWiH keneci 6enrinemenep exaipenik; f(x) = (f,(x),..., f,, (X)) — TEXHOMOMUANbIK KELLUEH >XYMbICbI
TMiMAginiiH, mMbicanbl basy kokcTey KoHAblpfbicbiHbIH  (BKK) akoHOMUKanblk TuimMginiri meH
3KOMOrMAnbIK Kayinciaairiv, 6arananTbiH KpUTEPUANEP BEKTOPbI; X = (X{,...,X,) — HbICaHHbIH Kipic,
pexumaik napameTpnep (HbiCaHHbli TemnepaTypachl, KbiCbiMbl T.6. napameTpnepi)i, SfHK
onTMMU3aLMsnay npoueciHAe aHbiKTanaTbiH Toyerci3 napameTpnep; ¢, b, qzl,_L — eHpipicTe

oonarbiH TYpJ'Ii (SKOHOMVIKaJ'IbIK, OKOJIOIMAIbIK, TeXHOJ'IOFI/IFlJ'IbIK) LueKTeynep,u,i cunaTTanTbiH

L xMx7™— x; Teyencis napameTprepi

e3repyriepiHi{ eH, TOMEHTi XaHe eH >koFapfbl MoHAepi. LekTteynep ainkblH eMec, siFHu >,<,=

wekTeynep  cpyHkumsackl; x; =Q =[x}, 17

6onybl MyMmKiH, an f,(x),..., f, (x) nokanabl KpuTepunnep MaHAEpPiHiH Tayenci3 napameTprepre

X|5...s X,, OaNNaHbICbIH TEXHOMOIUSNbIK KELeH MaTemMaTuKanblk MOAENbAepi XKyMeci apkbinbl

m
aHblkTayfa 6onagbl [1, 2].

TexHONornanbIK KewweH XyMbICblH onTummu3daumsanay kesiHge, kenbip 6actankpl aknapaTtTbiH
aNKbIHCbI3ObIFbl XKaFdavblHOA ©HAIpICTe OpblH anaTtblH Oapnblk LIEeKTeynepAaiH opbiHAanybiHAA
KpuTepuinep BekTOpbIHbIH  f(x) = (f,(X),..., f,, (X)) 9KkcTpemanabl (Mbicanbl Makcumangbl)
MOHAOEPIH KaMTaMacbl3 eTeTiH HbICaHHbIH, KipiC, PeXUMAIK (Tayenci3) napameTprepiHiH, MaHaepiH
x =(x1*,...,x;) Taby kaxeT. CoHgam-ak TalObiFaH LwWwewiMm, wewim kabbingaywbel TynFa (LUKT)

GacbIMKbINapblH €CKEpPYi XX8HEe OHbl KaHaFaTTaHAbIpybl THIC.

ANKbIH emec opTaga onTumusauuanay ecenTtepiHiH 6enrini KombinbiMgapblH MeH onapabl
wewy Tacingepinge HerisiHeH OipkpuTepuini xargam kapacTbipbinFaH, LUKT 6Gacbimkbinapbl
eckepyge Oenimpeny xok [3, 4]. byn Tecingepae, ageTTe, ecenTi KO Ke3eHiHAe aWKblH emec
ecKken OfaH 9KBMBANEHTTI, AeTEPMUHAI ecenTep XKyneciHe (Mbicanbl o OEeHrenni XXUblH KeMeriMeH)
arHangblpbinagpl, an ©6yn npouecc uMHakTanfaH 6acTtankbl aWkblH €eMec aknapaTTbliH
anTapnbikTan OeniriHiH, eckepinmeyiHe, >xofanyblHa anbin Kenegi. fAfHM ecen  WeLiMIHIH
LUbIHANIbIKKA adeKBaTTbIFbl TOMEHOEeNai.
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MpakTukaga KenTereH >xargawnapga cananblk ¢aktopnap (Tabufu Tinge ankblH emec
nambimgay >kaHe TyXKblpbiMAay) KON XeTiMai GacTtankbl aknepaTtTbiH, Herisri Typi XeHe agamfa
YAPEHLWIKTi, biHFannbl 6onagpl [5-8]. AMKbIH emec cunaTTamaHbl, aknapaTTbl CaHAablK Typre
anHangblpy ap ke3ge e MyMKiH 6ona Gepmengi Hemece TyprneHAipy SKOHOMMKanbIK Hemece
Backa TypfblgaH TMiMci3 6o5nybl MyMmkiH. OcbifaH BarnaHbICTbl, agaM TifiHe, Ke3-KenreH cunaTTarbl
cananblk hakTopnapfa, agam KemerimeH Lwewim kabbingay, onTumusaumsinay npouegypacbiHa
GenimaenreH, SFHW anKblH eMec OnTMMM3auusanay ecenTtepi onapabl OeTepMUHAI ecenTtepre
TYpneHaipmen, avkblH eMec cunatTafbl KON >XeTimAi aknapaTtTbl XofanTtnan, 6apbiHwa TOonblK
KongaHyra HerisnenreH ontumu3auusinay ToCiNAepiH Xacakrtayfa OarbiTTanfaH Tacingeme ete
nepcnekTnBTi 6onbin Tabbinaabl. Byn XymbicTa onTuMmnsaumsnay ecebiH KO XoHe alKblH eMec
opTaga TviMi wWeLly YLWiH alKbiHCbI3AbIKTa XXYMbIC Xacayfa kabineTTi aHa KombuHaumanaHFaH
onTuMangblk NPUHUMNATEPI YCbIHbISIFaH.

AVKbIH eMec onTuMm3auusanay ecebiHiH KONbINbIMbIH TYKbIpbIMAAMbIK,.

Lo () = (g (%), 1)’ (x)) = BKK  xymblc TviMainiriH  GafanaiTbiH  HOopMaraaqfaH
kputepunep Bektopbl  f(x) =(f,(x),...,f,,(x)) 6oncbiH, ©p ankblH emec LlekTeyre

P (x)> bq, q=1L , OHbli opblHAaNYybIH cuvnaTTanTbiH TUICTINIK dyHKUMACHI

w1,(x), q =1, L TypFbI3biriFaH aenik. Jlokanabl KpUTepuinep MeH LekTeynepaiH 6acbiMKbl KaTapbil:
I, ={l,...m}; I, ={l,..,L}, HemMece KpUTEpUINep MeH LUeKTeynepaiH e3-apa MaHbI3AbINbIKTapbiH

GenHenenTiH canmak sektopnapbl: ¥ = (V5. 7n) s B=(B,,...,3,) aHblKTanfaH gen caHambik.

CoHpa, Typni onmumandbiK APUHUUNMEPIH anKblH eMeC opTaja XYMbIC Xacay YLUiH
TYPIKeHAipe oTbIpbin, HbICAaHHbLIH, PeXUMAIK NapaMeTpnepiH ankelH emec optaga ontuMusaunanay
ecenTepiHiH, Typni MaTemaTukanblk KoMblnbiMaapbiH anyfFa xeHe LUKT BacbiMKbinapblH eckepyae
OenimaenriwTi KaMTaMacbI3 eTETIH KOMbIfFaH ecenTi WeLly TacingepiH xacakrara 6onagbl [9].

MakcumuH (KpuTepuinep VyuwiH) oHe [lapemo onmumandbik [10] (wekTeynep VLUiH)
NPUHUNNTEPI  Heri3iHOe TEexXHOMOrmanblK HbiCaHHbIH, aWKblH €eMec Xafdanga pexnMmaik
napameTprepiH onTumuaaumsanay ecebiHiH, KONbINbIMbIH KEATIPRIK:

r)rclea}(xyé(x), (1)

L L PR
X= {x:argr){legmgg}r(%%(x))AargmgXZﬂqﬂq(x) AY B =IAB 20,1, =2,...m g =1,L} (2)
0 xe =1 g=1

AnblHFaH (1)—(2) ecebinge 6acbiMkbicbl 1 6onaTtbiH 6acTbl KpUTEPUI MakcumMmnsaumanaHagbl,
an kKanfaH nokangbl KpUTepuMnunep MakCUMWH nNpuHUMNI GOoMbiHWA LeKTeynep KypamblHa
eHaipinegi, an ankblH emec wekteynep MNMapeto onTumangblk NPUHLMNI HEri3iHge eckepinegi.

AVKbIH emec MaTemaTtukanblk nporpammanay ecebi [11] TypiHge xasbuFaH (1)—(2)
onTuMmmnsaumsnay ecebiH wewy ywid LWKT kaTbicyblHa, OHbIH, GinimMiH, TaxipnbeciH konaaHyra
HerisgenreH Keneci aBpucTukanbIk Tacin [12] ycbiHbInagbl.

MM+I10 macini:

1. WKT kaTbicybIMeH nokangbl Kputepuunepre ,Llé(X),i =1,m canmak koacbpuLMeTTEpIH

aHblkTay = 7 = (Vs V) s Z}/,- =1, 7, 20,i=1m.

i=1
2. Erep kputepum Xeke KpuTepunnepi ,ué(x),z'zl,_m, canmak Bektopbl ¥ = (¥ {s-s¥,,)

ankplH emec Gorca, oHAa onapabl CMNaTTanTbliH TEPMEXUbIH aHbIKTanbIM, TUICTINIK pyHKUnANapbl
TYPFbI3blnagbl.

3. WUKT, capanweinap apkbinbl Lekteynep A, (x),q :I,_L YLWiH canmak KoadduumeHTTepi

L -
meHaepi 6epinesi: ..., f,., D B, =1, B,20,q=1,L.

q=1
4. Op g-wi KoopanHaTa bonbiHWa Kagamaap caHbl 6epinegi; Pg> 4= ﬁ .

5. B canmak BeKTOpbl KOOpAMHATTapbl K3repTy YLWiH kagam Lwamacbl keneci copmyna
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GorbiHwa ecenteneai: i, =1/p,, q =1,L.
6. KoopauHattapabl hq kagambimeH [0,1] keciHaiciHOe e3repTy apKblfbl canMak BeKTopbl

sunarsl B, B, BY, N=(p,+1)-(p, +1)-...-(p, +1) aHbikTanags!.
7. AViKkblH emec LekTeynepdi cunattantblH TepM-xubiH  1(X,Y) aHbikTanein, TuWicTinik

PyHKUMsANapb! L, (x),qg = I,_L TYpFbi3biniagbl.
8. TexHonornanblk HbicaH MOAENi KorngaHa oTbIpbin 6acTbl KPUTEPUNAIH MakcMMangbl MoHi
ng{x ,u(l)(x) (1) wewim pykcat eTinreH X (2) XubiHblHAA i3geneni, SFHu, KpUTepunaiH Mmakcumanbl
xXe

MaHIH KamTamachl3 eTeTiH Tayencia (pexumaik) napametprnep maHaepi x(¥, ), onapabiH ocbl

meHaepiHaeri nokangbl  kputepuiinep 4y (X(7, B)),.... g (X(7,5))  eHe  wekTeynepain
opblHOany AspexenepiH KepceTeTiH TUICTINIK  (pyHKUnanapablH  Makcumangbl — MaHAepi

1 (x(7, )y tt; (x(, B)) aFbimparsl Welimaep peTiHae aHblKTanaa!.

9. AHbIKTanfaH arbiMaarbl wWewlimaep WKF-fa ycbiHbiNagbl. Erep Tangay HOTUXKECIH arnblHFaH
wewimaep WKT-HbI KaHaFaTTaHObIpCca, Of COHFbl, SIFHM TUiIMAI Wwewimaepai kabbinganabl. Tuimgi
wewimgepai wbelFapy ywiH 10 «kapamfa ety. Erep arbimgarbl  wewimgep LWKT-Hbl
KaHaFaTTaHOblpMaca, OHOa On LeLiM XXakcapTy MakcaTblHga y eHe/Hemece [ canmak
BEKTOpMapbIHbIH XXaHa MaHAepiH eHAaipeai, 2-wi kagamra opany.

10. Wewimgi isgeyai Toktaty, WKT KabbingafaH COHfbl TMIMAI LWewimaep LWbiFapbiiagbl:
pexumaik napameTpnepdiH ontumMangsl  MaHAepi x*(y,ﬂ); pexumMmaik napameTpnepaid
onTuMangbl MMaHAEpi KamMTamacbl3 €TeTiH nokanabl KpuTepuinepaid Makcumangbl MaHgepi
Lo (xX (Vs B))seres 1ty (X (7, B)) XoHE aliKblH €MeC LueKTeynepaiH MaKkcuManibl OpblHAAMybIH

KaMTaMachl3 eTeTiH TUICTINiK yHkumsinapasiH Monaepi i, (x (7, B))s.... i, (X" (7, B)).

KenTipinreH ecentiH KOMbIIbIMbI MEH OHbl LeLWy TaciniHe ykca 6acka onTumangblk
NpYHUMNTEpPI HeridiHae ankblH eMec opTaga onTuMMU3aumsinay ecenTepiHiH, 6acka KorbinbiMaapbl
MEH onapapl WweLy Tacingepi kypyra 6onagpl.

Mbicankl, NpakTMkaga wWhbiHarMbl ONTUMU3aUusanay ecenTepiH wewyne kenbep ontumangbik
npuHumMnTepi Genrini Gip AgeHrenge aybiTKyMeH oOpblHAANFaHbl KeTKiNikTi 6onagbl. MyHaan
Xarganga pexumaik napameTpnepgi ontuMmmsaumsnay ecebiH KO YLiH KpuTepuinepre >xaHa
onTuMangblk NPUHUUNIH — Kea3UMaKCUMUH MPUHYUMIH, an LeKkTeynep ywiH — udeandbl HyKme
TacCini naescbiH KongaHyra 6onagbl:

max 1 (x), (3)

xeX

X = {x :argmax min(y,(x) ~ A,) Aarg(u, (x) 2 min | 2(x) = 41 |1y = 2uesm}g =LL),  (4)

MyHAa || - |, — konawaTbin D meTpukachl, £(x) = (4 (x),..., 4 (X)), u" = (max g (x),..., max 1, (x)),
My (X)), i1, (X)  TMICTINIK  PyHKUMSANapbl  HopMangdbl GomnfaH xarfavaa  wdaengbl  HykTe
M koopavHaTtel peTiHae Gipniktepai anyra 6onagbl: " =(1,...,1); Q — X anWHbIManbINbIPbIHbIH
aHblkTany obnbickl, X € ) ; I,— LWeKTeyre aybICTbipbinfaH KpUTepuinepaiH WHAEKCTepiHiH
YKMbIHbI.

(3)—(4) ecebinge 1 Hemipni, AFHN eH BacbiMKbl 6ACTbl KPUTEPUIA MaKCUMU3aLMaaHagbl, an
KanraH kputepuinep keasumaxkcumuH (KMM) npuHyumi GonbliHWA, SFHU A; KeMIiTYiH (aybITKyblH)
eckepe OTbIpbIN LIEKTeynepre eHaipinedi, an ankplH eMec LwekTeynep moaudukaumanaHFaH
udeandbi Hykme (UT) Tacini HerisiHae eckepineai.

TexHonornanblk KeleHaepai onTMMmusauusanay ecentepi kenkputepuini 6onagbl, onapabl
onepaTuBTi XXeHe TUIMAI WeLly YLiH KOMAbITEPiK MoAenbaey XiHe onTuMusaumanay aknapaTtTblk
XymenepiH kongaHy ete tvimai 6onbin Tabbinagbl. MyHaanm aknapatTbIK Xynenep MateMaTtukanblk

Mogenbaey, onTuMusauuanay Tacingepi MeH 3amMaHayn KOMMbITEPIiK TeXHUKKA MYMKIHAIKTEpIH
OipikTipeai (KyrMeHiH amepaxeHAik kacueTi namga 6onagpl), an on onTumuauusnay npoueciH
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TesgeTeqi XoeHe keHingeTedi. byn XKyMbICTa YCbIHbIfFAH KOMMbLIOTEPNIK MoAenbAey >KaHe
onTuMM3aumsanay aknapaTtTblK >KYWECiHIH, KypbinbiMbl, Heri3ri 6noktapbl MeH onapgbliH e3-apa
GannaHbITapbl cypeT 1-4e KenTipinrex.

lMaltdanaHyws — 6i3aiH xarganga WKT, BKK onepaTopbl, TEXHOMOrblI HbICAHHbIH >KYMbIC
canacblH cunaTTanmTble KpuTepuunepaiH onTuMmangbl MaHAEpPiH KaMTamacbl3d eTeTiH XYMbIC
pexumMmaepiH, atan antkaHga pexxumMmaik napameTpriepiH Xyne keMerimeH TaHganabl.

Mamemamuckanbik modenbOep xytieci, mbicanbl BKK arperattapbiHbliH, Modenb0ep nakemi
TEXHONOMUANbIK KelleHHiH, 6ip nakeTke GipikTipinreH Typni mogenbaepiHeH, COHbIH, iLWiHAE aWKbIH
eMec wmopgenbaepaeH Typagbl. byn mogenbgep Kymeci KypbiUibiMganfaH mogenb  6onbin
Tabbinagpbl XXoHe TEXHOMOrMANbIK KELEH XXYMbICbIH XXyrheni mogenbaeyre MymkiHaik 6epeai. byn
MoZenbAep XKyMneci pexnumaik napameTpnepaid ontuMmanibl MoHAEPIH aHbIKTayaa kongaHbiniaasbl. .

Mafigananymsr
(HIKT, Texnoror, omepatop)

BKE arperaTraphIHbiH AepexTep fasacst

MATEMATHEATBIE »
Mogenbaepi seyieci M Bixinaep Gasacsr
I Hirrepipeitc 1

K ePHILTIK OITTHMH- JIOTHRATEIK, KOPLITHIH-
mmmvp:..:rbomm;e i ABLIAY HIHE MemiMIep-
5 E Al Tycingipy Gaorsr

Kemeni

Cypet 1 — BKK Mogenbaey HerisiHge onTumMmaaumsnay aknapaTtTbik )KYWECiHiH KypblfbiMbl

Kernkpumepudni onmumu3ayusinay anzopummoepi KeweHi KypambiHa >XOofapblaa YCbIHbIMFaH
anKkplH eMec opTagja onTuMusauuanaygbiH 9BpUCTUKanblK Tacingepi eHeni. byn anroputmaep
KeweHi ontummsaumsnay ecentepiH LUKT 6acbIMKbICbIH, HbICAHHbIH, KONKPUTEPUNIIKT  MeH
BacTankbl aknapaTTblH alKbIHCbI3AbIFbIH €CKepe OTbIPbIN LWeLlyre apHanfaH.

JloaukanblK  KOpbiMbIHObIIAY XoHe  wewimOi  myciHOipy 6r0ebl  alKblIHCbI3ObIKTA
KOpbITbIHAbINAY X8He arnblHFaH WelliMaepai TYCiHAIpY CTpaTernscblH Xy3ere acblpagbl.

Lepekmep xoHe binimdep 6a3anapbl 6HAIPIC XKannbl CTabUCTMKaNbIK XaHe b6acka gepekTtep
meH LWWKT, oakcneptrepaiH dopmanusauusananfad 6inimgepiH cakray, onTuMmsauusnay
GapbicblHAa KonaaHy YwiH keiameT etefi. CoHbiMeH Oyn GnokTafbl aknapaTTap wewiMmai Tangay
MeH kabbingay npoueciHge kabbingaHfaH wewimaepai TyCiHAipyae, eHAIpIiCTiK ecentepai Kypy
XoHe MoaenbAepai XaHa xargannapra 6enimgeyne KongaHbinagpl.

Modenbdep napamempriepiHiH udeHmugbukamopsl MoAenbAepaiH LblHANBI KarganFa
HbICaHHbIH CcunaTTamanapblHa afeKBaTTbifFbIH TEKCEPEeTiH XoaHe kKaxeT 6onca, moaenbaep
napameTnepiH Kawta ecenteyre, SfHW WAeHTUUKaUuMANayFa apHanfaH nporpamma  6onbin
Tabblnaabl.

lMaltdanaHywsl  uHmMepghelci  HbiICAH  nNapameTpriepiH  onTumMu3aumsanay  KesiHge
nanganaHyLibl MeH >kyne (KOMNboTep) apacbiHgarbl 6annaHbICTbl biIHFAWMbI ManortTbl pexxumae
XKy3ere acblpy XeHe KOMMbITEPsiK aknapaTTblK MoAernbaey XXoHe OnTUMUu3aumsanay >XYMeciHiH
6acka oa pyHKUMAnNapbiH TUiIMAI OpblHAAY KbI3METTEpPiH OpbliHAANAbI.

KypbiniFaH KoOMMblOTEPRiK MOAeNbAey XaHe onTumMusaumsanay aknapaTTblk KYMeCiHiH
KypbinbiMbl  Gonalwiakta >aHa MYMKIHAIKTEp MeH yHKumanapabl Xysere acblpa anaTbiH
MaTemMaTuKanblKk KamTydbl TONbIKTbIpyAbl KamTamacbid etedi. CoHbIMEH KaTap, YCbIHbIIFaH
KOMNBIOTEPNIK MoAenbAey XoHe onTuMusauuanay aknapaTTblK Kyrheci ceMkeCc annapaTtTblk-
TEXHUKanblK KaMTybl (HblcCaHMEH OGannadbiC Kypanbl) 6onfaH >xarganga KeHe OHbIH, XKYMbIChIH
KaMmTamacbl3 eTeTiH nporpaMmmarblk kamTy 6onca, HbicaHabl 6akapy KOHTYPbIH TyMbIKTaybl MYMKIH,
AFHW HblCaHAbI TiKenen aBTomaTThbl pexumae 6ackatpy MyMKiHAIr Tyagbl.

KopbimbiHObl:  YKyMbl  HOTWXKEMEPIHIH  XaHalWbbifbl  MblHada: awWkblH emMec opTaja
TexHonorusanblk keweH (BKK MbicanbiHOa) XXYMbIC PEXUMIH Kenyputepunnik ontumusauusnay
ecentepi (popmanusauMsnaHbin, KoWbINbIMAAPbl arnblHFAH J>XoHe onapAdbl  LWewy  yLiH
3BPUCTUKAIbIK TOCIN KypblffaH.

TexHONOrnanblK  KELWEHHIH, XYMbIC  PEXUMAEPIH  anKbIHCbI3ObIKTA  KONKPUTEPUNNIK
onTuMMsaumnanay ecenTepiHiH MaTemaTukanblK KombinbiMAapbl Typri KOMAPOMUCCTIK cxemanap,
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artan anTkanga, MakcuMuH MeH NMapeTo onTuMmangbik NPUHLMATEPI XXoHe KBa3UMaKCUMWH NPUHLKUNI
MEH ngeangbl HyKTe TocCini HerisiHae KOoMbInbIN, OipiHWi ecenTi wewly YLWiH MakcMMUH MeH MapeTto
onTMMangblKk MPUHUUMATEPIH JKOHEe HbICaHHbIH MaTemaTtuKanblk MoAeNnbAepiH  KonaaHyfFa
HerisgenreH MM+T10O aBpucTukanblk TOCiNi YCbIHbIIIFAH.

KomnbloTepnik mogenbgey >kaHe onTuMmsaumsanay aknapaTTblK JKYWECiHIH KypblfbiMbl
acakTarnfaH XaHe OHbIH, HETi3ri yHKUunoHanabl 6roKTapbl KenTipinin, cunattanfaH. ¥CblHblFaH
aknapaTtTblk >KyWe epeKwWeniktepbl MblHaga: »yWe KypamblHa HblCaH MoAenbaepi MeH
KenkpuTepuimnik onTuMmnsaumsinay anroputMaep KelleHi, arkblHCbI3abIKkTa Kypaeni TEXHOMOrNANbIK
KeLUeHHii pexnMain, napameTprepiH Tabyra MYMKIHAIK OeperTiH XKYMNEHIH
WHTEeNNeKTyanaaHablpbinFaH Kypamgactapbl — 6inimaep 6asacbl MeH biHFaNIbl UHTEPGENC EHIEH.

Opebuettep
1. B.B. Orazbayev, K.N. Orazbayeva, B.E. Utenova. Development of Mathematical Models and
Modeling of Chemical Engineering Systems under Uncertainty // Theoretical Foundations of Chemical
Eng., 2014. —v.48, Ne 2, p.138-147.
2. K.H. OpasbaeBa, b.E. YTeHoBa, JI1.T. KypmaHrasmesa. MeTtoanka matemaTnyeckoro MoaenmpoBaHus
B3aMMOCBSI3aHHbIX TEXHOMOrMYeCcKnx arperaToB HedTenepepabaTbiBaloero npov3BoAcTBa B
ycnoBusix HeonpegeneHHocTn // MpombiwneHHocTs KasaxctaHa, 2014. — Ne 3(84), ¢.72-75.
3. C.A. Opnosckuii. [Npobnemsbl NPUHATUS peLLleHnn NPY HEYETKON UCXOOHOM nHdopmMaumu. -M.: 1981.
—-310c.
4. KO.. 3an4yeHko. MiccnegoBaHne onepauui: HedeTkaa onTuMmmnsauus. -Knes: Boiwa wkona, 1991. —
278 c.
5. L.A. Zadeh. Fuzzy Sets // Information and Control, 1965. — v.8, p.338-353.
6. b.b. Opa3baeB. Teopusa 1 NpakTUKa METOAOB HEYETKUX MHOXECTB. Y4YebHuK ana ctyaeHToB BY3o0B.
— Anmarsbl: 2014. — bacray, 480 c.;
7. D. Dubois. The role of fuzzy sets indecision sciences: Old techniques and new directions // Fuzzy
Sets Systems, 2011. —v.184, Ne 5, p.3-28.
8. PbipkoB A.ll. SnemMeHTbl Teopun HEHETKNX MHOXECTB U ee npunoxeHui. — M.: MIY,2003. — 81 c.
9. B.B. Orazbayev, K.N. Orazbayeva, L.T. Kurmangaziyeva, V.E. Makhatova. Multi-criteria optimisation
problems for chemical engineering systems and algorithms for their solution based on fuzzy
mathematical methods // EXCLI Journal 2015. — v.14, p.984-998.
10. O.10. MNepLumH. MNMapeTo-onTMManbHble U NeKcUkorpaduyeckue peLleHms YacTUYHO-LENOYNUCTIEHHbIX
3agay, NMMHENHbIX NO HenpepbIBHbIM nepemenHbIM // AnT, 1994, Ne2, ¢.139-148.
11. Yazenin, A.V. Linear programming with fuzzy random data // As technical cybernetics. — 2011. -V.
8. Ne 5. —P. 52-58.
12. BanunaxmetoB P.U. n gp. lNpumeHeHne 3BPUCTUHYECKUX anrOpUTMOB B aHanui3e AaHHbIX Ansi
peleHus 3ajayn OuarHoCTUPOBaHWUS 3MEKTPOLEHTPOOEXHbIX HACOCHbLIX YCTaHoBOK // WsBectud
TomcKoro nonMTeXHU4eckoro yHusepcuteta. VIHxuHupuHr reopecypcos. — 2018. — T. 329. — Ne 2. —
C.159-167.

METOA MHOIOKPUTEPUANBHOM ONTUMU3ALIUUN PABOThI TEXHOJIOr'MYECKUX KOMIMITEKCOB
Cc NPUMEHEHWEM WH®OPMALIMOHHOU CUCTEMbI
B.6. Opasbaes, B.Y. AcaHoBa, K.H. Opa3sbaeBa

B cmambe uccnedoeaHbl  npobrnembl  MHO2OKpumepuasnbHOU  onmumu3auuu  pabomsl
MEeXHOJI02UYECKUX KOMIJIEKCO8 Ha [PUMEPe yCcmaHOoBKU 3aMeld/IeHHO20 KOKCO8aHUs U rno0xodbl K UX
peweHuro. B kayecmee OCHOBHbIX MpobrieM peweHuUsi 3adadyu uccriedo8aHusl 8bIOereHbl: CIIOXHOCMb
MeXHOI02UYECKUX KOMIT/IEKCO8, MpobrieMbl MHO20KpUmMepuaabHOCMuU rpu OUeHKe Ux Kkadecmea pabomel, a
makxxe Heyemkocmb UCXOOHOU UHgopmMmayuu, Heobxodumol O paspabomku modesneli MexXHOI02U4eCKUX
006bEKMO8 U ornnmuMu3ayuu pPexxumos ux pabomsl, npednoxeHnbl nymu ux peweHus. CghopmynuposaHs! U
rosiy4yeHbl MocmaHo8KU 3adad MHO2O0KpumepuasibHol onmumu3sayuu. Mamemamu4yeckue nocmaHO8KU
3al0ay onmumu3sayuu pexumos pabombl MEXHOI02UYECKUX KOMII/IEKCO8 8 He4YemKol cpede Mo 8eKmopy
Kpumepueg Ha OCHO8€e PasriudHbIX KOMIPOMUCCHbBIX CXeM, @ UMEHHO Ha OCHO8€e MPUHUUN08 MakcuMuHa u
lMapemo onmumanbHOCMU, @ makxe KeasuMakcuMuHa u memoda udeasibHoU MOYKU MoJly4YeHbl 8 sude
3ad0ayqyu HeyemkKo2o MamemMamu4yeckoao fnpospaMmmuposaHus. [nsa aghchekmueHO20 pelweHUs1 nofy4YeHHbIX
3a0ay4y MHO20KpumepuansHoOU onmumu3ayuu mMexHoI02u4eckux obbekmos npednazaemcsi Ucrnofib3o8amb
MamemMamudeckux mooesiell Ha OCHo8e UHGOPMAaUUOHHbLIX CUCMEM KOMMboMepHOo20 MoOeruposaHus U
onmumu3auyuu. PaspabomaH 3sgpucmudeckuli Memol peweHUs rony4YeHHoU 3adayu OCHOB8aHHbIU Ha
rnpumMeHeHuUe MPUHYUNo8 MakcuMmuHa u [llapemo onmumanbHoCMu, OfnucaHbl €20 OCHOB8HbIe 3maribl.
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OnucaHbl CMpyKmypa U 0OCHOBHbIe (byHKUUOHaMbHbIe 6/I0KU UHGhOPMAaUUOHHOU CUCMeMb! KOMIbIOMEPHO20
ModenuposaHus U onmumMu3auyuL.

Knodeenle crnioga: ycmaHogka 3aMedrieHHO20 KOKCO8aHUS, MHO20KpUmepuarnsHas onmumusayus,
Hewemxasi cpeda, UHGOPMAaUUOHHas CcucumemMa KOoMMbLIoMmepHo20 ModenuposaHus U onmumusauyuu,
aspucmuyeckuli Mmemoo.

METHOD OF MULTI-CRITERIA OPTIMIZATION OF WORK OF TECHNOLOGICAL COMPLEXES WITH
THE USE OF THE INFORMATION SYSTEM
B. Orazbayev, B. Assanova, K. Orazbayeva2

The problems of multi-criteria optimization of the operation of technological complexes are studied on
the example of a delayed coking unit and approaches to their solution. The main problems of solving the
research problem are highlighted: the complexity of technological complexes, the problems of multi-criteria
for evaluating their quality of work, as well as the vagueness of the initial information necessary for
developing models of technological objects and optimizing their modes of operation, suggested ways to
solve them. The formulation of problems of multicriteria optimization is formulated and obtained.
Mathematical formulations of optimization tasks for technological complexes in a fuzzy environment based
on a vector of criteria based on various trade-off schemes, namely, based on the principles of maximin and
Pareto optimality, as well as the quasimaximin and ideal point methods, are obtained in the form of a fuzzy
mathematical programming problem. To effectively solve the problems of multicriteria optimization of
technological objects, it is proposed to use mathematical models based on computer-aided modeling and
optimization information systems. A heuristic method was developed for solving the obtained problem based
on the application of the principles of maximin and Pareto optimality, and its main stages are described. The
structure and main functional blocks of the information system for computer modeling and optimization are
described.

Key words: delayed coking unit, multi-criteria optimization, fuzzy environment, information system of
computer modeling and optimization, heuristic method.
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C.K. A6gpaxmanoB’, E.E. Myxan6etkanues', A. Kagbipos?, H.H. Tawatos?
'Kazaxckuit arpoTexHuyeckuii yamBepenteT umenn C. Ceiicynnuna, r. Hyp-CyntaH
EBpasuiicknii HaUMOHanbHbIA yHBepcuTeT umenm J1.H. Mymunesa, r. Hyp-CynTan

NMPUMEHEHME METOAUKU NMPOCTPAHCTBEHHO-BPEMEHHOIO KYBA B OLIEHKE PUCKA
AMN300TUHECKOU CUTYALIUM NO CUBUPCKOU A3BE

AHHOmMauyus: B O0aHHOU pabome, ¢ no3uuyuu 2eocmamucmu4yecko2o nodxoda rokKasaHa
akmyasnbHOCMb aKmueHO20 MPUMEHEHUST COBPEMEHHbLIX MEMOO08 MPOCMpPaHCMBEHHO20 aHanu3a 0aHHbIX 8
aHanuse anu300muYeckol cumyayuu U OUeHKe pucka o cubupckol sizeeHa meppumopuu Pecrnybnuku
KaszaxcmaH. UccriedosaHusi nokasasu omyemrugo 8bIPAaXXEHHYI0 HepasHOMEPHOCMb mMeppumopuasibHo20
pacripedesieHUss CUbUPESI3BEHHbBIX 04Yaz08 U pasnuyus 8 ux 3nudemuosio2u4yeckoll akmueHocmu Ha
meppumopuu cmpaHtbi. [lpogedeH aHanu3 anuzoomudyeckol cumyauyuu rno cubupckol sisee 8 Pecrybrnuke
KasaxcmaH 3a 1933-2016 200b1. [Jna oueHKu mpeHO08 HapacmaHusi u ybbieaHus1 ecribiuiek 3abonesaHusiu
OUEHKU pucKa Ha u3y4yaemMoUu meppumopuu, fPUMeHEeH Memold poCcmpaHCMEEHHO-8PEMEHHO20 Kyba,
r103801AOWUL OUEHUMb Ha/lu4yue 20ps4UX MOoYeK U meHOeHUUU K Kracmepu3ayuu ecrbiiek 3aboresaHusi
U JluHelHasi pezspeccuoHHass Moldesib. Pe3ynbmambl riokasanu coomeemcmeue mpeHO08 U3MEHEeHUS
exezao00HoU 3aboriegaeMoCmu, 6bISI8NIEHHbLIX C OMOWbIO MPOCMPaHCMBEHHO-8PEMEHHO20 Kyba u C
rnoMouwbro fIUHelHOU pezpeccuu.

Knroyeeble cnoea: npocmpaHCmMBEeHHO-8PEMEHHOU Kyb, OueHKa pucka, eopsyue MOoYKU,
peepeccus,cubupckas si38a,KaszaxcmaH.

WHTeHcuBHOE pasBuTe MHPOPMALMOHHO-KOMMYHUKALMOHHBLIX TeXHONorum ¢ Havyana 1980-
X rogoB MO3BOSUMIM COBEPLUEHCTBOBATbL MHOIMME MNPOM3BOACTBEHHbLIE MPOLIECCHI B PasfiMyHbIX
oTpacnsax MPOMbILWIIEHHOCTN, B TOM u4ucilie U B BeTepuHapun. BHegpeHne B MNpoOuM3BOACTBO
HOBEWLLNX TEXHOSIOrMMN KOMMbIOTEPHOro CTaTUCTUYECKOro aHannaa, npuMeHeHne
MHOOPMALMOHHBIX  CUCTEM B MSMI@HUPOBAHUM M KOHTPoONe  NPOUNaKTUYECKUX U
NPOTUBO3ANU3OOTUHECKNX MEPONPUATUA, co3haHne MHOrogyHKLMOHaNLHOM aBToOMaTU3NpPOBaHHOM
CUCTEMbI  MOHUTOPMHIra BeTepuHapHoro 6Grarononyyvsi, MOXeT Mo3BONMUTL o0becneynTb
Guonoruyeckyto 6e3onacHOCTb W  anuaemuonornyeckoe 6Gnarononyyne CTpaHbl, a Takke

48



NPOrHO3npoBaTh JarnbHenwee pasBmuTme anNn3ooTn4eckon cntyauum [1, 2].

lMpuMeHeHne WHMPOPMaALMOHHO-KOMMYHUKALNOHHBIX TEXHOMOrMM no3sonset obecneyuntb
npoBefeHne BCECTOPOHHEro aHanu3a 3nuaeMuosiormyeckn 3Hadynmon mHdopmauumn, ocobeHHO
npy pelweHun 3afady COMNPSHKEHHOro aHanmMsa MHOFOYMCIEHHbLIX (OaKTOpoB, B TOM u4ucne
KacaroLmxcs reorpaumyeckoro pacnpoctpaHeHus CMOMPCKON A3Bbl, OLIEHKN pUcKa ANs OTAENbHbIX
perMoHoB M coCTaBuUTb Hambonee ToOYHble 0030pbl M MNPOrHO3bl Pa3BUTUSA  AMNU300TONIONO-
anugeMmonorn4yeckon cutyaumm [2, 3].

Llenblo gaHHbIX WCCNedoBaHWA SBUMNOCb U3YYEeHWEe BO3MOXHOCTM  WUCMONb30BaHUSA
METOAMKN MNPOCTPaHCTBEHHO-BPEMEHHOIO Kyb6a WM NIMHEWHOW pPErpeccMoHHOM Modenu B
NPOCTPaHCTBEHHO-BPEMEHHOM aHanu3e exerogHon 3aboneBaemocTn cubUpcKkon s3Bbl cpeaun
CernbCKOXO3SMCTBEHHbIX  XMBOTHbIX B  Pecnybnuke KasaxctaH (PK) u  BbisBneHun
NPOCTPaHCTBEHHO-BPEMEHHbIX MOPSYNX TOYEK.

HaHHble  uccnepoBaHua  Byayt  cnocobecTBoBaTb — obecneveHuto  Buonoruyeckon
Ge3onacHocTn, 3(PPEKTMBHOM OpraHnsaumm npounakTUYecknx Wu MNpPOTMBOINN300TUHECKMX
MepOonpUATUIN NPOTUB CUBUPCKOM S3Bbl, @ Takke paumMoHarbHOMY UCNONb30BaHWIO MaTepuarbHbIX,
TPYAOBbLIX N (PMHAHCOBbLIX PECYPCOB.

Martepuanbl n metoabl uccrnegoBaHma. O6bekToM aHanmsa Gbinmn cBegeHUs O BCMbILLKAX
cnbupckon s3Bbl Ha Tepputopumn PK 3a nepuog 1933-2016 rr. Mpn aTOM, B Ka4eCTBE UCXOAHbIX
MaTepuanos MCMNomnb3oBanucb AaHHble Kagactpa ctaunmoHapHO-HebnarononyyHblix No cubupckom
asBe nyHktoB PK (2002) [4], maTepuanbl CTaTUCTUYECKOM BETEPUHAPHOMW OTYETHOCTH,
pasMeLLeHHble Ha oduumnanbHblX canmTax o6nacTHbIX M pPecnyBrMKaHCKMX  YMONTHOMOYEHHbIX
opraHoB B obnacTtu BeTepuHapun, oduumnanbHble gaHHble MOB.

Bcero 3a aHanusupyemblin nepuod Ha Tepputopumn PK 3apernctpuposaHo 4064 Bchbilek
cnbupckon s3Bbl.

Benbiwka — 3T0 BO3HUKHOBEHME criydaeB 3aboneBaHusi B reorpadunyecky nokannusosBaHHOM
OrpaHMYeHHON NONyNALMKN XMBOTHbLIX (Ha NacTouwle, Ha hepme, B HACENEHHOM MyHKTE U T.M1.).

lMpn NOCTPOEHMN NPOCTPAHCTBEHHO-BPEMEHHOIO Kyba BXOAHbIE TOYEYHble AaHHble (MecTa
BCMbilWeK 6onesHu arpermpyroTca B sSMENKM OOMHAKOBOrO 3adaHHOro pasmepa (6uHbl), npuyem
BepTUKanoHoe U3MepeHne npeactaBnseT BpeMeHHyHo wkany. [JdanbHenwun aHanms oCHOBaH Ha
noacyeTe KomnuyecTBa BCMbIWEK BHYTPU OWHOB W BbISIBIEHUA CTaTUCTUYECKN 3HAYMMbIX
TEHOEHUNIA rpynnMpoBaHnNs BCMbIWEK B coceaHux OuHax. Hanuume Gonblioro yucrna Berbllwek
BHYTPU KOHKpPEeTHOro 6uHa, Nnpu yCnoBuu OKpPYXXeHust ero BuHamu Takke ¢ 60MbLIMM KOSIMYeCTBOM
BCMbILWEK, AaeT ykasaHue Ha MpUCyTCTBME CTaTUCTMYECKU 3HAYUMMOW ropsiyer TOYKM B OaHHOM
siYelike NPOCTpaHCTBa.

[na oueHkn TpeHOOB M3MEHEHUS Z-CTaTUCTUMKM CO BPEMEHEM UCMOofb3oBaHa CTaTUCTUKa
MaHHa-KeHganna, ocHOBaHHas Ha CpaBHEHMM 3HAYeHWn B MocnefoBaTeribHbIX BpPeMEHHbIX
OGuHax. Ha ocHoBaHWMM 3HayeHust ctatucTukn MaHHa-KeHganna genaetcs BblIBO4 O TEHOEHUUN K
HapacTaHuIo U HaobopoT, YObIBAHMIO rOPAYEN TOYKM B JAHHOM MECTOPACMNONOXEHUN.

AHanuM3 ¢ NoMoOLbI MNPOCTPaHCTBEHHO-BPEMEHHOIO Kyba BbIMNOMHEH C UCMOSIb30BaHUEM
naketa nporpaMmHbIX MHCTpymMeHTOB Space Time Patterns Mining Tools, BCTpoeHHOro B
reovHgopmauunoHHyto cuctemy ArcGIS 10.4.1. Cuctematmsauma 6asbl AaHHbIX MO CUOUPCKOM
A3Be, a TakKe NoAroHka pacnpegeneHvi npomssBegeHa ¢ UCnonb3oBaHMEM CTaHOAPTHOro naketa
Microsoft Excel ¢ HagcTponkon @Risk.

Pe3synbTaTbl uccnegoBaHui. [1ns BbINOMHEHUS NPOCTPAHCTBEHHO-BPEMEHHOIO aHanusa
Mbl YCITIOBHO pasfenunn Becb paccmatpmBaembli uctopudeckmn nepmog 1933-2016 rr., Ha 5
BPEMEHHbIX UHTEpPBasoB, COOTBETCTBYIOLLMX Nepuogam HapacTaHus, yobiBaHUS U OTHOCUTENbHOMO
noctosiHctBa 3abonesaemoctu: 1) 1933-1953 rr.; 2) 1954-1968 rr.; 3) 1969-1983 rr.; 4) 1984-
2001rr.; 5) 2001-2016 rr. Ona kaxgoro M3 nepuvogoB Mbl onpegensnu: 1) obwmi TpeHa
NPOCTPaHCTBEHHO-BPEMEHHON MHUMOEHTHOCTU; 2) CTAaTUCTMYECKM 3HA4YMMble ropsymMe Touku; 3)
TEPPUTOPUM C TEHOEHUNAMN K HAapacTaHMo/yObiBaHMIO ropsaYmMX TOYEK.

Takon aHanu3 npoBedeH HamMy C MOMOLLbIO MOCTPOEHUA MPOCTPaHCTBEHHO-BPEMEHHbIX
KyOOB M nocnegyowero npuUMEHEHUs MNpOCTpPaHCTBEHHoN cTaTuctukn Getis-OrdGi* B ee
BPEMEHHON WHTeprnpeTauun s BbIIBIEHUS CTAaTUCTUYECKM 3HAYUMbIX [OPAYMX TOYEK U
ctatuctukm MaHHa-KeHganna no BbISIBNEHMIO CTAaTUCTUYECKM 3HAYMMbIX TEHAEHUMIN K HApacTaHWto
NN yobIBaHUIO rOPSIYNX TOYEK.

MepBbin nepuog 1933-1953 rr. (puc. 1).

B naHHbIV nepuog BpemeHn 3apeructpmpoBaHo 615 Bcnbiwek cubupckon A3Bbl. [ogoBoe
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KONMYECTBO BCMbIWEK B 3TOT nepuofd konebanocb oT 3 oo 78, co cpegHuMM 3HadeHnem 2914,
MakcumanbHoe 4ucno Benbiwek Obio  3apeructpypoBaHo B 1947  rogy. ExerogHas
3aboneBaemMoCTb HapacTaeT co cpeaHen ckopocThbio 2,587+0,446 Bcnbiwek B rog. Hoble ropsayune
TOYKM B 9TOT nepuog OTMe4eHbl B BocTouHo-KasaxcTaHckon obnacTtu, nocrnegoBaTenbHble U
cnopaguyeckne ropsudme Todkm — B KoctaHawmckonm n TypkectaHckon obnactax. [pu aTom
CTaTUCTUYECKN 3HauUMMble TpeHabl (OPMUPOBAHUA TFOPAYMX TOYEK PErucTpupyroTcs  Ha
3HauYUTEINbHbIX TeppuTopusax B AKMoNMHcKon n KaparanamMHckon obnacTten.

Emerging Hot Spst
o PATTERN

.......

PucyHok 1 — AHanu3 Bcrbiek cuburpckon s3Bbl Ha TeppuTopun PK B nepuog 1933-1953 rr., meTogom
NPOCTPaHCTBEHHO-BPEMEHHOro kybaB PK. CBepxy — BbIIBNEHHbLIE ropsune/xonogHble To4kn. CHu3y —
TpeHbl BO3HUKHOBEHUS TOPAYNX/XONOOHBLIX TOYEK

Bo BTopon nepuog ¢ 1954 no 1968 rogbl Obno 3apeructpupoBaHo 1850 Bcnbiwek
cmbupckon 43Bbl. B gaHHbI OTpPe3oK BpemMeHu HabnogaeTca peskui pocT  exerogHom
3abonesaemoctn ¢ 40 go 220 BcnblWeEK B rof CO cpefHen ckopocTbio 12,754+1,193 BCnbllek B
rog. lNMocnepoBaTtenbHble ropsyMe TOYKM B 3TOT MEpUog 3aperncTpupoBaHbl Ha TEpPpPUTOPUSIX
3anagHo-KasaxcrtaHckon, TypkecTaHckon, »Kambbinckon n BocTouyHo-KasaxcTtaHckon obnacten.
Mpwn 3TOM CTaTUCTUYECKM 3HAYUMbIEe TpeHObl (POPMMUPOBAHUSA FTOPSHYNX TOUYEK PErMCTPUPYIOTCA Ha
fonblien Yactn obutaemon n Bosgensisaemon tepputopum PK (puc. 2).

Emerging Hot Spot
PATTE

Hot and Cold Spots Trends
™

N o T

PucyHok 2 — AHanu3 Bcnbllek cmbupckon a3Bbl Ha TeppuTopun PK B nepuog 1954-1968 rr., meTogom
NPOCTPaHCTBEHHO-BpeMeHHoro kyba B PK. CBepxy — BbisiBNEHHbIEe ropsayme/xonoaHble Touku. CHU3y —
TpeHAbl BO3HUKHOBEHUS rOPAYNX/XONOAHBIX TOYEK
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B Ttpetun nepuog BpemeHu (1969-1983 rr.) 6bino 3apernctpuposaHo 1236 BcChbIwek
cnbupckon s3ebl. B gaHHbIM nepuog Habnogaetcs cnag exerogHon 3abonesaemoctu ¢ 220 go 20
— 30 BcnbIWeEK B rof Co cpefHen cKopocThbio -6,632+1,124 Benbiwek B rof. Nopaymx Toyek B 3TOT
nepuod He 3aperucTpMpoBaHO, B TO X€ BPEMS CTaTUCTMYECKU 3HAYMMble TpeHAObl Ha ybbiBaHue
ropsiunx TOYEK MNPUCYTCTBYIOT Ha OOLWMPHBIX TEPPUTOPUSX CEBEPHbIX, BOCTOYHBLIX U KOXHbIX
obnacten PK (puc. 3).

Emerging Hot Spot
ERN

o 20 =00 1 0o
-

PucyHok 3 — AHanua Bcnbilek cnbmpckon a3Bbl Ha Tepputopumn PK B nepuog 1969-1983 rr.,
MEeTO40M NPOCTPaHCTBEHHO-BpeMeHHOro Kyba B PK. CBepxy — BbISABIEHHbIE ropsYMe/XonoaHble
TOYKN. CHM3Y — TpeHObl BO3HUKHOBEHUS FOPSAYNX/XONOOHbIX TOYEK

UeTBepThi Nnepuod npuxoautca B rnpomexyTtok ¢ 1984 no 2001 rogbl B gaHHbIN nepuofg
BpemMeHun 3apermctpmpoBaHo 346 Bcnblwek 6onesHn. B uenom 3aboneeBaemMocTb 4EMOHCTPUpPYET
TEHAEHUMIO K MEANEHHOMY cnagy co ckopocTbto -1,154+ 0,285 Bcnbiwek B rog. O6wmn TpeHg —
oTpuuatenbHbii. B 3TOT nepuon 3admkcupoBaHbl  Cropaguyeckue ropsiime  TOYKM B
TypkectaHckon n XKambbinckon obnactax, XoTa B LEoM TPeHA BO3HUKHOBEHUSA ropsyvmx TOuveK
saBnsieTcs yooiatowmm (puc. 4).

Emarging Hot Spot
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PucyHok 4 — AHanua Bcnbllwek cnbunpckon a3l Ha Tepputopun PK B nepuog 1984-2001 rr.,
METOAOM NPOCTPaAHCTBEHHO-BpeMeHHOro Kyba B PK. CBepxy — BbISIBIIEHHbIE rOpsYne/XonoaHble
TO4YkM. CHM3Y — TpeHObl BOSHUKHOBEHMWS FOPSIYNX/XONOAHbIX TOYEK

Matein nepmog 2002-2016 rr. B gaHHbIN Nnepuog, BpeMEHN 3aperncTtpmpoBaHo 17 BCbiLeK
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cnbupckon 43ebl. B rog permctpmpoBanocb oT 0 go 5 BenbleK, Npuyem cpegHsis BenuumnHa
coctaenset 1,2 (0,6-1,8) Bcnbiwek. YunTbiBasg OTHOCUMTENBHOE NOCTOSIHCTBO FOA0OBOrO KonnyecTtsa
BCMbILIEK, 3Ty BEMWYUHY MOXHO MPUHATL B KayecTBe CpeaHero nporHO3MpyemMoro YpPOBHS
3aboneBaemMoCcT B rog Ha OGnvxanwmi BpeMeHHOW nepuog. OTOT NPOrHO3Mpyemblii ypOBEHb
HECKONbKO HUXe, YeM BbluMCNSABLUMICA Hamu paHee [1]. Bcneacteue He3HauMTenbHOro obLuero
KONu4ecTBa BCMbIWEK 3a OaHHbI BPEMEHHON nepuog, MeTod MNpPOCTPaHCTBEHHO-BPEMEHHOIMO
aHanusa He MOXeT ObITb NPUMEHEH, T.K. TpebyeT He MeHee 60 cobbITUA.

3aknioueHne. OueHnBasi MPUMEHEHHbIM HaMW METOA aHanu3a C WCNOoSfib30BaHWEM
NPOCTPaHCTBEHHO-BPEMEHHOIO Kyba MOXHO cAenaTtb BbIBO4, YTO AaHHbIA MeToq SABMsieTcH
nonesHbIM NpU U3y4YeHun PeTPOCMNEKTUBHBIX AaHHbIX O 3aboneBaemMoCcTV M MO3BONSET caenaTb
BblBOAbl kak 006 obwen TeHOoeHUun HapacTaHusd/cnaga 3aboneBaemMocT Ha U3yvaemoun
TEPPUTOPMM C TEYEHMEM BPEMEHU, Tak U O KOHKPETHOM mnoKanusauunm MecT c Haubonee
WHTEHCMBHOWM 3aboneBaemocTblo. B uUenom npumeHeHMe nNOOOOHLIX WCCNEAoOBaHUMA C
npMMeHeHneM MHOPMALMOHHO-KOMMYHUKALMOHHbBIX TEXHONOrMM no3BosisieT 3abnaroBpeMeHHO
NONYYUTb «KPUTMYECKYO» MHGOPMaUMIO MO pasfnyHbIM CLUEHapusM MOSABMAEHUs, Pa3BUTUSA U©
NPOTMBOAENCTBUNA 3ANMAEMUSAM NPUPOSHO-04AroBbIX MHMEKLNNA.
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TONANAH BOUBbIHLLA IHAETTIK XXAFOAUAObIH KAYINTIINH BAFANAYOA KEHICTIKTIK-
YAKbITTbIKTEKLUE 9OICTEMECIH KONQAAHY
C.K. AbgpaxmaHos, E.E. MyxaH6eTkanues, A. Kagbipos, H.H. Tawartos

Ocbl XyMbicma e2eocmamucmukarblK Ke3dkapac mypfbicbiHaH KasakcmaH PecnybrnukacbiHbiH
aymarbiHOa monanaH 6olbiHwa iHOemmik xardaldbl 6aranayda Oepekmepdi KeHicmikmik marndayObiH
3amaHayu odicmepiH 6eniceHOi KondaHyOblH e3eKkminiei KepceminzeH. 3epmmeynep, monanaH
owakmapbIHbIH ayMmakmblK 6erniHyiHiH Oipkenki emecmiziH alKbiH Kepcemirn, en aymarbiHOa o5apObiH
anudemuornoeusinblk  bernceHOinizgiHi4  albipMawbinibikmapbl  6ap ekeHOieiH maHbimmbl.  KasakcmaH
PecnybnukacbiHOoa 1933-2016 xbindapdarbl monanaHd 6olbiHWa iHOemmik xardalira manday Xypaizindi.
3epmmenemin aymakma aypyObiH epulyiHiH ecy xoHe KeMmy mpeHOmepiH 6aranay YWiH bICMbIK
HykmenepdiH b605ybiH x8He aypyOblH epwyiH Krnacmepu3auyusinay ypdicmepiH XeHe Cbi3bIKMbIK
peapeccusnbik Modens0i baranayra MyMkiHOIK 6epemiH KeHicmikmik-yakbimmbiK mekwe adici KorndaHblnobi.
Hamuxenep keHicmikmik-yakbimmbIKMEKWEe XoHe ChI3bIKMbIK pe2peccusi KoMez2iMeH aHbiKmarfaH Xbir
calbiHfbl iHOemmiH 6alKanybiHbIH 632epy mpeHOmepiHiH calikecmiaiH kepcemmi.

TyliH ce30ep: KeHicmikmik-yakbimmblK mMeKWwe, bICMbIK HyKmesiep, pezspeccusi, morasnaH,
KasakcmanH.

APPLICATION OF THE SPACE-TIME CUBE TECHNIQUE IN THE ANALYSIS OF THE EPIZOOTIC
SITUATION OF ANTHRAX
S. Abdrakhmanov, Y. Mukhanbetkaliyev, A.Kadyrov, N. Tashatov

In this paper, from the position of the geostatistical approach, the relevance of the active application
of modern methods of spatial data analysis in the assessment of the epizootic situation of anthrax in the
territory of the Republic of Kazakhstan is shown. Studies have shown a pronounced uneven territorial
distribution of anthrax foci and differences in their epidemiological activity in the country. The analysis of
epizootic situation on anthrax in the Republic of Kazakhstan for 1933-2016 is carried out. To assess the
trends of increase and decrease of disease outbreaks in the study area, the spatial-temporal cube method
was applied, which allows to assess the presence of hot spots and trends to clustering of disease outbreaks
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and a linear regression model. The results showed the correspondence of trends in annual morbidity
detected by the space-time cube and linear regression.
Key words: space-time cube, hot spots, regression, anthrax, Kazakhstan.

MPHTW: 28.23.15

[.B. CanbHukos, O.I'. Bacunb4yeHkoB
HaunoHanbHbli  TEXHUYECKUA  YHUBEPCUTET  «XapbKOBCKUM  MOSNIUTEXHUYECKUA  UHCTUTYTY,
r.XapbKoB, YkpanHa

NMPUMEHEHWNSA HEUPOCETEW C RESIDIAL APXVITEKTVPOVIJD,J'IFI PUINbTPALUU
MMNYJIbCHbIX LLYMOB U30BPAXEHUA

AHHOmMauyusi: Ha mekywul momeHm obpabomka usobpaxeHul — o0Ha u3 Haubosiee 6bicmpo
passusaroujuxcs obnacmel obpabomku OaHHbIX. [aHHble u3obpaxkeHul rnodeepaatomcsi 8030elicmauro
WwymMo8 Ha rnpomsixeHUU rnpouedypbl 3axeama u repedayqu daHHbIX M0 KaHanam cesdu. C KaxobiM 2000M
0bbem OaHHbIX u3obpaxeHul yeenudyueaemcsi. Takum obpa3om 3adaya ydareHUs WymMos ¢ u3obpakeHul
cmaHosumabcsi gce bornee akmyarnbHol. B rnocnedHee epems Habuparom nonynspHocme Helipocemesbie
noodxo0b! K peweHuto 3adayu chunbmpayuu wymos. [ns obydeHusi CrIOXHbIX apxumekmyp Helipocemel
ucrnonb3yrom 0ornofHUmMesibHble bII0KU, CyWecmeeHHO 8/usowWUe Ha nokasamesiu rnpous3eooumesibHocmu.
B OdaHHOU pabome npednoxeHa apxumekmypa Helpocemu ¢ residual 6nokamu, noseonsouas
ocyujecmsums hubmpayuro ¢ 8bICOKUMU roKasamesisaMu Kayecmea U 8peMeHU.

Knrodesnble crnoga: chunbsmpayus, wym, Hetipocems, residual.

[nsa 6opbObl ¢ BO3OENCTBMEM LLUYMOB Ha M306paxeHus paspaboTaHbl MOANULMPOBAHHbIE
MeamnaHHole unbTpbl [0,1,2], OOMBLIMHCTBO M3 KOTOPbIX YCMELWHO paboTalT TOMNbKO B
onpegeneHHbIX ycnosusx (Mpy 3agaHHOM YpPOBHE MAIOTHOCTWU WyMa W/unu onpeaeneHHoM Tune
wymoBoro Bo3gencteus). Ona 6opbbbl ¢ AaHHbIMKM HegocTaTkaMu Obinn cosgaHbl PUNbTPbI
aganTuBHble PUNbLTPbI, a Takke PUIbTPbI [3-7] KOMOMHMPYOLLME HECKONBbKO MEeTOoAoB 60pbObl C
pasHbiIMM BuAaMU LWyMa, WMeENLWMe BO3MOXHOCTb [eTeKTMpoBaTb BWA 3aWyMASOLWEro
BO3adencTBuA. Takum 06pa3om K curHamy npumeHsieTca Haubonee nooxoaswuvm metoq wus
nmeLwmxcsa. Takonm nogxod No3BOMSET CYLECTBEHHO MOBbLICUTb KayecTBO paboTbl dounbTpa, HO
TpebyeT OOMNOMHUTENbHBIX BbIMUCIIEHUN ANA NpoBedeHUs OeTeKTMpoBaHusa 1 Bblbopa unbTpa.
CyLLeCcTBEHHbIM HEQOCTATKOM TaKkKe MOXHO CYMTaTbh HENIMHEMHOCTb onepauun AeTEKTUPOBaHUS,
YTO MPaKTUYECKN CBOAUT Ha HET BO3MOXHOCTb ONTUMM3auun anroputma anga pabotel Ha MJIANC
NN BEKTOPHbBIX NpoLieccopax.

B nocnegHee Bpemsa HabupaloT NONynspHOCTbL MeToAbl unbTpauum nomMmex OCHOBAHHbIE
Ha MexaHu3Max HewnpoceTen [8, 9]. JaHHble MeToAbl NO3BONAT NogobpaTth KO3AUUMEHTDI, Npu
KOTOpbIX unbTpauma OydeT ocylwecTBNeHa C BbICOKMM KavyeCTBOM AN pPasfnyHbIX TUMOB
3alWyMmnieHnss M ycnosmn cbemkn. Kpome ToOro, anroputmbl HenlpoceTeBoM 006paboTku
n300paxeHMn peako BKOYAKT CHOXKHbIE C TOYKM 3pEHMS ONTMMM3auuW onepauuu, 4To
CYLLLECTBEHHO MOBbIWIAET X NPUBMNEKATENbHOCTb.

Mpobnema 3aTtyxaHus rpagueHTa B CIIOXKHbIX CeTAX

HenpoceTtn npegctaBnsawT cobor Lenoyku croeB (onepauun) Hag AaHHbiMu. B xope
npouecca oby4yeHnsa Kaxabl CNov M3 Lenoykn «nogdbupaeT» Heobxoammble KOIMUUMEHTbI Ang
OOCTMXeHUs1 Heobxogmmoro pesynbtata. Metog o6ydeHus HasbiBalOT MeTogoM obpaTtHoro
pacnpocTpaHeHnst OLLNGKN.

He TpyaHO npuitu K BbiBOAY, YTO 4YeM Oonblle CrnoeB B HempoceTu, Tem OGonbliero
KayecTBa Npenckas3aHusl BbIXOOHbIX AaHHbIX OHa no3BonsieT [obuTtbca. K coxanenuto, nmeet
MECTO TakK Ha3blBaeMblin 3ppekT pasmbiBaHus rpagneHTa. B xoge obyyeHus rnybokon HempoceTu
rpagveHT «pacTBOPSETCA», YTO NPMBOAUT K HEBO3MOXHOCTM €€ 00y4nTb.

[nsa 60pbbbl ¢ Takum achdekTamm npumeHstoT cnon Batch Normalization [10]:

1 m
:—Ex., 1
/ub mi:l i ()
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f =Tt (3)
o, +&
S =yi+p ()

Mo3xe Gbinn NpegnoxeHbl Takke Layer Normalization, a Takke Instance Normalization.

He cmoTps Ha NONOXUTESNbHBLIM 3hEKT, KOTOPLIN OKa3biBaeT HOopManusauums Ha npouecc
obyyeHNs HenmpoceTW, CyLEeCTBEHHbIM HeOOCTaTKOM SBNSAETCH Hanuuve OOMNOMHUTENbHbIX
BbIYMCMEHU KaK B NpoLiecce 0byyeHuns, Tak U B npouecce paboThl (inference’a cetn).

CnepyeT Takke OTMETUTb, YTO HOpManu3aumsa — CroXHasi Mo CBOen npupoge onepauus B
TepMUHaxX AeNUMOCTM Ha HECKOSbKO BbIYMCIUTESbHbBIX YCTPOMCTB. Knaccmuyeckn oHa MOXeT 6bITb
pasgeneHa TOMbKO B OOHOW M3 YeTbipeX pa3MepHOCTEN BXOAHbIX AaHHbIX. YTO He siBnsetca
ahpeKkTUBHBIM NpU BblMUCTIEHUAX Ha coBpeMeHHbIXx GPU n CPU.

B nocnegHee Bpemsi pacnpocTpaHeHuMe nornydalT HeWpoHHble ceTu ¢ Residual
apxutektypon [11], nosBonstowme obecneynTb NPOXoXaeHWe rpagmeHTa B rnyboknx cetax 6es
NCNONb30BaHWS TSXKENOBECHbIX C TOYKM 3PEHUS BbIYUCIIEHUS CNOEB HOpManu3auum (puc. 1).

Y A J
Conv 3x3 Conwv 3x3

PucyHok 1 — CtpykTypa 6nokoB ¢ Residial apxutekTypon

Residial 6noku gBndawTca cBoero poga OavnacupoBaHnem. Bbixog Takoro ©6noka
BbIYUCNSAETCA KaK CymMMa/pas3HOCTb BXoda M Bbixoda AaHHoro 6noka. B obuwem cnyvae gaHHbIv
npuemM MOXHO NpeacTaBUTb B BUAE MAaTEMATUYECKOTO YPaBHEHUS:

Y= add(x[rf(x[))’ (5)
roe x; — BXO[ HeMpoCeTeBOro Cros,
¥; — BbIXO[] 3TOrO Crosi.

B paHHOM cTaTbe nMpeanoXeH MeTod MCMONb30BaHUSA TakMx ceTer AMS OCYLLEeCTBEHUs
dunbTPaLUn UMNYIbCHBIX LLYMOB MOHOXPOMHbIX N306paXeHu.

Ctpyktypa DnCNN

DnCNN npeactaenset cobon CBEPTOYHYH HEMPOCETb, COCTOSLLYI0O M3 BIIOKOB C TUMNOBOW
apXUTEKTYpPON NpeacTaBreHHbIN Ha pucyHke Hmke. Kaxablin 6rok cocTouT M3 onepaumn CBepTKu,

HopManu3auuu u aktmesauum (puc. 2).
MNoisy Image

Residual Image

Canv

Conv + RelLU
Conv + BN + ReLl}
Conv + BN + RelU
Conv + BN + ReLU

PucyHok 2 — Ctpyktypa cetu DnCNN

CBepToYHble HEempoceTn nokasanu CBOK 3(IEKTMBHOCTb B 3agadvax Knaccudukaumm,
cerMeHTauum u novcka OOBLEKTOB Ha M300paxeHWn B KavyecTBe MexaHu3Ma BblOeNeHus
XapakTepHbIX 4epT obbekta. bnarogapss onepauun CBepTkM C SAPOM  OHW  MO3BONSAOT
CYLLLECTBEHHO CHM3UTb KONMYeCcTBO 00y4YaeMmbIx NapameTpoB 1 B TOXE BpeMsi JOOUTHCS BbICOKOTO
kayecTBa paboThbl.

Ctpyktypa DnCNN Bkntodaet crnom Hopmanusauum Batch Normalization B kaxgom wus
©nokoB. NockornbKy 3TOT Cnon hakTU4eCKn HEBO3MOXHO pasbutb ans obpaboTkm Ha HECKOSNbKMUX
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BbIYUCNUTENBHbLIX YCTPOWUCTBAX, 3TO CYLLECTBEHHO CKa3blBaeTcs Ha obLien NponsBoauTENbHOCTU
anroputma.

Opyrmm HemanoBaXHbIM acnekToM sBNsSeTcs aTan obydeHus HerpoceTn. Ha atom atane
HOpManusaums Takke He ABNSAETCS NIHCOM.

O6LLEeN3BECTHO, YTO HEBO3MOXHO OBYUYNTL rIyBGoKNe HEMPOCETU U3-3a SBNEHUSA 3aTyxXaHus
roagueHta. brnokum Hopmanusauum B TONOMOMMW  OAHHOW CEeTU  SABMASKTCA  MEeXaHW3MOM
obecneyveHuns obyvyaeMocTu, T.e. NoaaepKaHus 3HaYeHU rpagmeHTa Ha HY>KHOM YPOBHE.

UccnepoBaHue DNnCNN ¢ npumeHeHuem Residial apxutektypbl

[ns npoeepkn rmnotesbl 06 adhdekTuBHOCTU nNpumeHeHns Residial 6riokoB B CBEPTOUHOM
HeMpoceTM ANA ypaneHna wyma c  u3obpaxeHusi, Obinnv  npoBedeHbl  UCCNeaoBaHUSA
mogmdpuumpoaHHo DNCNN apxutekTypbl ¢ ucnonb3oBaHnem Residual 6r1okoe — R-DNCNN (puc.
3). [lns cpaBHeHMs pe3ynbTaTthl paboThl npeactasneHbl angd cetn ¢ 5, 10 n 15 Residial 6rnokamu, a
Takke opurmHanbHor DnCNN.

Takum obpasom, B xoae NpoBEPKM ObININ paCCMOTPEHbI Pa3NnYHbIE KOHUIYpaLUK CETU:

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

BatchMorm
Residial block

Residial block

PucyHok 3 — CtpykTtypa HenpoceTn R-DnCNN

[Ons obyyeHunsa ncnonb3oancs Habop 13 100 nsobpaxkeHnn 3alyMieHHbIX UMMAYIbCHLIM
LLYMOM C NAOTHOCTbIO 25%.

OueHke noaBepranncb KavyecTBO yganeHus wyma (ucnonb3oBanuck MeTpukn PSNR n
SSIM), a Takke ckopocTb 00y4eHust HenpoceTn (Tab. 1,2, puc. 4).

O6yueHne nposoamnock 6e3 ncnonb3osaHna GPU, Ha CPU Intel Core i5.

Tabnuua 1 — CKopocTb 06y4eHUs HEMpPOCeTH

ApxuteTypa Bpemsi 06y4yeHnst ogHOM anoxu, ¢ Bpemsa ogHoro wara
DnCNN
R-DnCNN 5 4578 2
R-DnCNN 10 8472 5
R-DnCNN 15 12367 7

Tabnuua 2 — PesynbTaThl pabotbl R-DNCNN

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) - 3alwymMmreHHoe nsobpaxeHue, 6) - nsobpaxeHue nocne punbtpaumm R-DnCNN (5 cnoes), B) - nsobpaxeHue nocne gpunbTpaumm R-
DnCNN (15 cnoes), r) - nsobpaxeHue nocne dpunbTpauym DnCNN

PucyHok 4 — NMpumepbl paboTbl HerpoceTn
3akntoyeHue
B xopme paboTbl Gbinn npeacTaBneHbl apXUTEKTypbl HeWpoceTern Ana  unbTpaumm
UMNynbCHbIX WymoB ¢ Residial 6nokamu. OnucaHHble ceTM MnoKasanu BbICOKME pesyrbTaTbl
KayecTBa (punbTpauun, CHWKEHHble MokasaTenu BpeMeHu obydeHus, a Takke He umewlime B
COCTaBe CroeB HoOpManuaauuu, 4YTO MNONMOXUTENbHO CKasblBaeTCs Ha  BO3MOXHOCTU
pacnapannenueBaHusa anropuTMa Ha HECKOMbKO BbIMUCINTENBHBIX YCTPOUCTB.
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APPLICATIONS OF NEURAL NETWORKS WITH RESIDIAL ARCHITECTURE FOR FILTRATION OF
IMPULSE NOISE ON IMAGES
D. Salnikov, O. Vasylchenkov

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
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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A.E. Cnan6ekoBa’', X.)XK. Aiitkoxa', LL.LK. KameHoBa?
T.H. l'ymuneB atbiHaarbl Eypasua ynTTeik yHuBepcuteTi, Hyp-CynTtaH K.
E.A. BekeToB aTblHAafbl KaparaHabl MeMMeKeTTiK yHuBepeuTeTi

CY PECYPCbIHAH TY3UINEH 3NEKTP SHEPITUACBIH ©HAIPY AMHAMUKACDBIH
CbIHbINTAY

AHOamna: Makanada bykinanemdik 6aHkmiH Oepekmep KesiHeH anbiHFaH 1990-2014 xbindapsbi
apacbiHOarbl efniMi30iH 3Hep2emuka canacbiH0a Cy pecypCbiHaH My3if2eH 351eKmp 3HepausicbiH eHOIpydiH
Jannbl KenemiHOeai nalbi30blK YECiHIH cmoxacmukarnblKk OuHamukacbl Kapanadbl. CmamucmukarsblK
Oepekmepdi natidanaHa OMbIPbINT 3KOHOMEMPUSI/IbIK XOHe aknapammbiK MoOesli KoeMe2iMeH 3Hepaemuka
©HepkKacibi eHOIPICIHIH 9KOHOMUKAaIIbIK MIHE3-KYJIKbI 3epmmestiHedi, HOmMuXXeciHOe Cy pecypcbiHaH mya3ifizeH
37IeKMp 3HepausiCbiH 6HOIPYi QUHaMUKachbl SKOHOMUKaIbIK eMip UUKIi mananmapbiHa cal CbiHbImmanaosbi.
TakbipbInMmbIH epekwe MaHbi30blbiFbIHa CyUeHe Omblpbirl, OCbl 3epmmeyO0iH MaKcambi 371IeKMp 3Hepausichbl
canachkl KbI3MemiHiH cunammamachlH fblibiMU Hezaisdey ywiH KaszakcmaHOa cy pecypCbiHaH 3reKkmp
9HepausiCbl 6HIMOEpiH xemkizy misbeaiHiH Kasipai 3amaHfbl 3KOHOMUKAallbIK-MameMamukarbiKk MoOoesiH
a3ipriey 6onbin mabsinadbl. ¥cbiHbiFaH Makanada fbifibiM MEH rpakmukaHbiH e3ekmi MiHdemmepi 607birn
mabbinambiH, 31eKmp 3HepausicbiH 6HAIpy OUHaMUKacbiH CbIHbINMay XoHe alKbIHObIK MacesnenepiH
weuwyee barbimmarifaH YCbiHbIIFaH MaHbI30bl Homuxxesiep 3epmmerndi.

TyliH ce30ep: cy pecypchbl, 3ekmp sHepausiCbiH 6HOIpY, aknapammabik MOOesb, Macca opmach!

KasakctaH Pecnybnukacbl wwafblH 9KOHOMMUKackl 6ap en peTiHae anemaik aHepreTukanbik
OarinaHbICTap XyWeciHe WMHTerpaumnsnaHgbl XoHe TypakTbl SKOHOMMKanbIK ©ciMre Ko »KeTki3gi,
Oun3HeC opTaHblH KOFaMObIK-KYKbIKTbIK HOpManapblHbiH 6apnblk 6asanbik MHCTUTYTTapbiH, 6acekere
KabineTTinikTi, TeXHONOrMsANap MeH MHHOBaLMANapabl AamMbITyabl KAMTamMachi3 eTeai.

TexHukanblk rMOposHepreTMkanblk aneyeT TexHukanblk nanganaHyra O6onaTtbiH Ccy
3HEepPruscbiHbIH, 6eniriH cunaTTangbl. QKOHOMUKanbIK TUIMAI rTMOpO3HepreTMKanblk aneyeTt Kasipri
yakbITTa 9KOHOMUKAIbIK MakcaTka cal TeXHUKanblK aneyeTTiH 6eniriH aHblKkTangbl. QKOHOMUKanbIK
TMiMAiI aneyeTTi aHblKTayAdblH LWapTTbibiFbiH aTan ©TKeH >eH, cebebi on Xbiny anekTp
CTaHumdanapbl  peTiHge  6GonaTblH  3MEKTP  3HEepPrusiCbiHbiH,  Oanamanbl  KesgepiMeH
TEXHUKO3KOHOMMKAIbIK CanbICTbIpyFa Herisgeneai eHe Cy pecypCrapblH KelleHai nanganaHyabliy,
XKeTKINIKTI TonblK TuiMAiniriH eckepmengi. byaaH 6Gacka, opraHukanblK OTbIH KyHbIHbIH ©cCyiHe,
coHfan-akK KopluaraH OpTaHbl KopfFay XXeHiHAeri Tanantapabl kataHgaTyabl eckepe oTbipbin, XKOC
KYPbUTbICbl KYHbIHbIH, ©CyiHe 6annaHbICTbl nepcrnekTuBaga TEeXHUKanblK rMapo3HepreTmkanbik
aneyeTke XakblHOANTbIH 9KOHOMUKAIbIK TUIMAI 8neyeTTiH, ynfFatobliH 6ormkayra 6onaasbi.

Cy pecypcblHaH Ty3inreH anektp aHeprusicblH 1990-2014 >bingapbl apanbifbiHgA »Kanmbl
comacbl 274.80%-fa TeH kKenemae eHaipingi. Erep eHaipinreH anekTp SHEPrusiCbiHbIH Kanmbl
KenemiH yLI ke3eHre GerneTiH 6oncak, oHoa apbip SKOHOMMUKarbIK Kyl OopTanbifblHA TUET Kenem
91.60 %-ra TeH xoaHe onap calkeciHwe, BipiHWwi ke3eH 1990-1997 xbinaoapbIH, ekiHwi ke3eH 1998-
2004 xbingapblH, an ywiHwi keseH 2005-2014 xbingapbl apanbifbliH kamTugpl [2].

Cy pecypCblHaH Ty3ifireH 9MeKTp 9HEepPrusacbiH LUEKTIK KypbinbiMAbl ©HAIpY Kenemi Keneci
perpeccua moaeni apkbinbl aHbikTanagbl [1]:

Vr = —3.5061 +1.2216 xy,,,T=0,1,...24,

t=1990 (5.616) (0.472) R*=0.2257,
MyHAaFbl y,., — HeTwxenik 6enri; y,., — daktopnblk 6enri; () — Genricia napameTtpnep

OaranayblHblH CTaHOaPTTbl KaTeniri.

Cy pecypcCblHaH Ty3iflreH 3neKTp 3HEPrusiCbiH OHAIPYAiH 3KOHOMMUKAnbIK AaMy KYLUiHiH
MaccanblK blablpaybl 3MEKTP 3HEPrusiCblH OHAIPY LWEKTIK KypbUIbIMbIHbIH, Keremi OoKblHLWA
canmMakTbl opTa MaHAepiMeH apbip Ke3eH YLUIH XXeKe gapa aHblkTanagpbl, maceneH [3]:

— 1991-1994 xbingapblHaH TypaTblH GipiHLWi Ke3€eHi YLUiH:

wonpay _ CYMMITPOUBB(F,. 73y, 7) ¢ =19900c.,
T CYMMIIPOU3B(Y,,,; 1) ~ t+T =1990;1994xconc.,

(1)

(2)

— 1995-2001 xbIngapblHaH TypaTbiH eKiHLI Ke3€eHj YLLUIH:
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woupay _ CYMMITPOUBB(F,, 73 y,.) 1 =199401c,

) _ 3
a CYMMIIPOU3B(Y,.,; 1)  t+T =1994;200 Lorcorc., G

— 2002-2014 xbingapblHaH TypaThiH YLWiHLWI Ke3eHi YLUiH:
wiovipay _ CYMMIIPOU3B(Y,,;v,,7) t=2001xc., @)

t+T

CYMMIPOU3B(3,,; 1)~ ¢+T =2001;2014ocorc.,

OpHeKTepiMeH aHblKTanagbl, an ecentey HaTwkenepi «MaccaHblH blgblipaybl» eHAipinreH
[4].

Cy pecypcCblHaH Ty3iflreH 3neKTp 3HEPrusiCbiH OHAIPYAIH 3KOHOMUKAnbIK AaMy KYLUiHIH
MaccanblK >KWHaKTaybl 3MEKTP SHEPIUSCbIH OHAIPY LUEKTIK KYPbIbIMbIHbIH, Kenemi OoKblHLA
canmakTbl opTa MaHAepiMeH apbip Ke3eH YLUiH XeKke Aapa aHblKTanagbl, MacereH

— 1991-1994 xbingapblHaH TypaTblH GipiHLWi Ke3€eHi YLUiH:

seunasnay _ CYMMITPOUBB(F, .3 y,,7) 1 =19900c.,

T CYMMIPOU3B(F,,,; 1) ~ t+T =1990;1994ocorc., ©)
— 1995-2001 xbIngapblHaH TypaTbIH eKiHLi Ke3eHi YLUiH:
peuasmay _ CYMMHPOI/BB(?TT;)/HT)’ t=1994ac., (6)
CYMMIIPOU3B(y,,r; 1)  t+T =1994;200Lcorc.,
—2002-2014 xbingapblHaH TypaTbIH YLLiHLI Ke3EeHi YLUiH:
deunaxmay _ CYMMIIPOU3B(Y,,;v,,7) t=2001xc., @)

T CYMMIIPOU3B(Y,,,; 1) " t+T =2001;20140conc.,
©pPHEKTepIMEH aHblKTanabl, an ecentey HaTmxkernepi «MaccaHblH XXUHaKTaybl» eHAipinreH.
Yar — Cy pecypcblHaH TY3ifireH amneKkTp OHEPruAacbiH ©HAIPY Kemnemi JKeHiHAeri

cTaTUCTUKanbIK OepeKTep, Xannbl kenemaeri nanoi3gblk yneci, t+7 = 1990-2014 xx.; j/HT —cy

pecypcblHaH Ty3ifreH 3NeKTp 3HEePrusCbiH ataynbl KypbiibiMAbl ©HOIpY Kenemi; y,., — Cy
pecypcCblHaH Ty3ifireH 3MeKTp 3HePruachbiH eHAIpyaiH 9KOHOMUKanNbIK AaMy KyLiHiH Maccanblk opTa
Kenemi; y,,, — Cy pecypCblHaH Ty3inreH 3MeKTP SHEPrusiCbiH LLIEKTIK KypbinbiMAbl 6HAIPY kenemi

[5].

15,24 R Bupipic: aepex
= 1 —— LUeKTi Ky pbiRbM

---#--- blgeipay: 1990-1997

14,27 } —o— WmnanTay: 1990-1997
LA ==efy==s blgsipay: 1998-2004

_ A o Wuwargray: 1998-2004
-—-ti=-- blgsipay: 2005-2014

== WmHanTay: 2005-2014

' B
\ij;j

010190 010194 0L0L98 0LOLO2 0L0LO6 010110 010114
B

WA kanesger % ynec

Eckepmne: CypeT bykinanemaik 6aHkiHiH cTaTUCTUKanbIK AepeKTepi HeridiHae aBTopMeH KypbinFaH ([1]-4i kapaHbI3)
CypeT 1- Cy pecypcCblHaH TV3iJ‘IFeH ANEKTP SHEPrmnAcCbIiH er,ipy AONHAMUKACbIHbIH CbIHbINTAaYbI
HGTVI)KeJ'Iepi: LUEKTi KYpPblIibIM, 3KOHOMUKAITbIK MaccCa blblpaybl MEH XXUHaKTalybl
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----- onyer: 1990-1997
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----- onyer: 1998-2004
—0— [lamy: 1998-2004
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EckepTne: CypeT Bykinanempik 6aHkiHiH cTaTUCTMKanbIK AepeKTepi HeridiHae aBTopMeH KypbiiFaH ([1]-4i kapaHbi3)
Cypet 2 — Cy pecypcCbiHaH TY3ifireH 3NeKTp 3HEPrUACHIH OHAIPY OUHAMUKAChIH
)KVl7leJ'IiK 3epTTey HGTVI)KeJ'Iepi: OKOHOMMKanbIK anyeT VIH,EI,eKCTepi MeH OaMy KypblnbiMaapbl

Cy pecypcblHaH Ty3inreH anekTp SHEpPrusiCbliH OHAIPY ANMHAMUKACBIHbIH, CbiHbINTay GoMbIHLA
XKYPri3inreH 3eTTey >XyMbiCTapbl OipkaTap Teopusinap >aHe Toaxipubenik TyXblpbiMaamanap
Kenecigen KopbiTblHAbINAP >XacayFa Herida 6onagbl. CTaTuTUCTUKanblK MaTepuangap >XuUHakran
Xynesni capantama XXyprisingi, 9KOHOMETPUSANbIK XXoHe aknapaTTblK Moaeni KeMeriMeH anekTp
3HEpPrna canacblHblH, Kas3ipri Jamy XafganblH 3epaeney MeH TuiMmAi afici 3epTrengi, agictemenik
Herigepdi namganaHa oTbIpbil  OHTaWMbl XafgaWblH  aHbIKTAY J>K8HE 9NeKTp 3SHeprugacol
KYpbUTbIMbIH  ©HAIPY kenemi cbiHbinTangbl [6]. Cy pecypcbiHaH TY3ifreH 3nekTp 3HEpPruscbiH
eHiMOepiH XeTkidy TidberiHiH 9KOHOMUKamnblk-MaTeMaTuKanblk MOAENIH 3epTTeyadiH, KemeriMeH
3NEKTP 9HEpPrnsa eHimaepi canacbl KbI3METIHIH, cunaTtTamacbiH GaFanay MyMKiH X8He LublHaWbl,
coHAan-ak ic >ky3iHge nanganaHbinybl MYMKiH.
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KNACCUDPUKALNA OUHAMUKU MPOU3BOAOCTBA 3JIEKTPO3HEPITUA N3 rTMOPOPECYPCOB
A.E. CnaHbekoBa, XK.>K. AinTkoxa, LLU.K. KameHoBa

B cmambe paccmampusaemcsi cmoxacmu4deckasi OuUHamMuKka rpoueHmHol dosiu obujez2o obbema
rpous3godcmea 37IeKmMpPo3HePaUU, NpouzeedeHHoU U3 800HbIX pecypcos cmpaHbi 8 nepuod ¢ 1990 no 2014
eo0a, nosydeHHolU u3 OaHHbIx BcemupHozo b6aHKka. Mcrionb3yss crmamucmudeckue OaHHble uccriedyemcsi
3KOHOMUYeckoe rnosedeHue npousgodumernell 31eKmposaHepaul U3 800HbIX pecypcos. B pesynbsmame ¢
MOMOWbK0 3KOHOMEMPUYECKOU U UHGhOopMaUyUOHHOU MoOesbio daHa Kiiaccugukauuss OUHaMuKku 8bipabomku
a/leKmpoaHepauu 8 coomeemcmeuu ¢ mpeboBaHUSIM  3KOHOMUYECKO20  XKU3HEHHO20  UUKIa
9Hepeemu4deckol ompacnu. Ucxodss u3z ocobol 3HadYumocmu membl, Uerbo O0aHHO20 uccredo8aHusi
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sensemcsi  pa3pabomka COBPEeMEHHOU  3KOHOMUKO-Mamemamu4yeckol modenu  yernel  1ocmasok
3/1eKmpo3HepauU U3 B800HbIX pecypcos 8 KazaxcmaHe Onsi Hay4YHo20 06OCHOBaHUSI Xapakmepucmuk
OessmernibHOCMU  35ieKmMpo3Hepeemuyeckol ompacnu. B npednoxeHHol cmambe 6binu  U3y4YeHb!
npednazaemble BaxHble pe3ynbmambl, HarnpasreHHble Ha peuweHue npobnem npospayHocmu U
Knaccugukayuu OUHaMuKu rpou3goocmea 3/1eKmpo3HepauUU, KOmopbie A6rsiomcs KodesbiMu 3adaqdamu
HayKu U rnpakmuku.

Knrouyeeble cnoea: 800Hble pecypcbl, Mpou3soOCmME0 3MeKmMposHepauu, UHGHOpMaLUUOHHas
moderib, cpedHsIsT macca.

CLASSIFICATION OF THE DYNAMICS OF ELECTRICITY PRODUCTION FROM HYDROELECTRIC
SOURCES
A. Slanbekova, Zh. Aitkozha, Sh. Kamenova

The article considers the stochastic dynamics of percentage of total electricity production produced
from hydroelectric sources in from 1990 to 2014, obtained from World Bank Data. We are investigated of
economic behavior of electricity production from hydroelectric sources by using statistical data. As a result,
the econometric and information model provides a classification of the dynamics of electricity production in
accordance with the requirements of the economic life cycle of the energy sector. On the basis of the special
importance of the topic, the aim of this study is the development of modern economic and mathematical
models of supply chains of electricity from water resources in Kazakhstan for the scientific substantiation of
the characteristics of the activities of the electricity industry. The proposed article studied the proposed
important results aimed at solving the problems of transparency and classification of the dynamics of
electricity production, which are the key tasks of science and practice.

Key words: water resources, electricity generation, information model, average weight.

MPHTW: 65.59.29

A. XK. TanraTbek, B.K. AceHoBa
"ocynapcTBeHHbI yHUBepcuTeT uMenun LLlakapuma ropoga Cemen

NCMOJIb3OBAHUE BENNIKOBbIX U PACTUTEJIbHbIX KOMMOHEHTOB NMPU PA3BPABOTKE
MACOPACTUTENbHbIX NONTY®ABPUKATOB ®YHKLUNOHAJIbHOIMO HA3HAYEHMUA.

AHHOmMauus: pasunbHoe cbanaHcuposaHHOE NumaHue — amo efiasHoe ycriosue 071 XOpowe2o
Kadyecmea XU3HU, maK Kak OHO CryXum ¢byHOamMeHmMoM He morsibKo Onsi ¢husuyeckozo 300p08bs, HO U Ons
coyuasibHo20 U [1CUX0/I02U4ECKO20 pasHoBecuUst 8 XU3HU. CmerneHb pearnbHbIX 3HaHuUl creyuanucmos
nuwesol ompacnu o0 ¢yHKUUOHanIbLHOU nuwe U Kynbmype numaHusi npodosnkaem ocmasambCs
HedocmamoyHol. B Hacmosiwee epemsi npodykmbi hyHKUUOHaIbHO20 numaHusi cocmaernsiom He 6ornee
3% ecex uszeecmHbix nuwesbix npodykmos. B 0OaHHOU cmambe paccMampuearomcsi 80rpochbl O
Heobxodumocmu co30aHUsi HOBbIX (DYHKUUOHAsIbHbIX MPOOYKMOo8 ebicoyaluwiell e2acmpoHOMUYeCKoU
ueHHocmu, cbanaHcupoBaHHbIX M0 XUMUYECKOMY cocmasy, C YyMEPEeHHOU KaflopuliHOCMbIO, OKa3blgaoujue
rnofoxumernbHoe  go3delicmeue Ha 4Yesiogedeckuli opeaHusm U obecreyugarouwux HacereHue
KayecmeeHHbIMU npodyKkmamu numaxus. MiccriedogaHue Mupo8oz0 pbiHKa (hyHKUUOHAaIbHbIX npodyKmos.
Paspabomka mexHomoauu U peuenmyp U3  MaJloucroflb3yeMO20 Chipbs, C  UCIMO/Ib308aHUE
8bICOKOMEXHOI02Uu4ecko20 0b6opydosaHusi, M0380MIAOUE20 IKOHOMHO pacxo0osamb CbIpbE, CHU3UMb
mukpobuornoaudeckyto obcemeHeHHocmb ripodykma u mpydoemkocms npoyecc. O 8nusHUU opeaHudeckol
(MpamopHoUi) 208590UHbI U mornuHambypa Ha rpasusibHoe hyHKUUOHUPOBAHUE HE/108€4ECKO20 Op2aHuU3Mma.
CdOenaHbl 8b1800bI O YesiecoobpasHOCMU UCMO/Ib308aHUST (bYHKUUOHAIBbHbLIX UH2PeOUEeHMOo8 8 MexHoI0auuU
KOMOUHUPOBaHHbIX OX/1aXX0€HHbIX U 3aMOPOXXEHHbIX MSCHbIX rosyghabpukamos.

Knrouyeeble cnoea: KoMOUHUPOBaHHbIE MsicopacmumeribHbie oyghabpukamsl, opeaHu4YecKas
(MpamopHasi) e2oesi0uHa, monuHambyp, Mukpobuosozuyeckasi 0bceMeHEHHOCMb, 2acmpoHOMUYECKasl
UEHHOCMb.

CoBpeMeHHbIi 06pa3 XWU3HM YerioBeKa, CHWKEHWEe MMMYHHOro crtaTyca opraHusma,
yXyALweHne akorormyeckon obctaHoBkn obycrnaBnuBaeT HEOBGXOANMOCTb NOBbILLEHUS KayecTBa U
6e30MacHOCTM  CyLEeCTBYKOLWMX NPOAYKTOB MNUTaAHWS U CO30aHUA  HOBbIX, oObnagaroLmx
byHKUMOHaNbHBIMW CBONCTBaAMM, KOTOPbIE HE TOSMbKO yAOBNETBOPAOT NOTPEOHOCTL OpraHmu3ma B
nuTaTenbHbIX BellecTBax M 3HEpruM, HO W CNoCOBCTBYIOT YIYYLWIEHMIO KayecTBa >KWU3HW,
NOBbLILLEHNIO UMMYHUTETA M XXM3HEHHOIO TOoHyca [1].
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CosgaHne pyHKUMOHanbHbIX MPOAYKTOB MUTaHWSA peluaeT npobnemy nuTaHusa mnoaen,
obecneyvBaeT nNPoOMUNAKTUKY pPas3nuyHbiXx 3aboneBaHWn, CBA3a@HHbIX C HEOOCTaTKoOM Wnn
n3bbITKOM HYyTpueHToB. Hambonee uenecoobpasHbiM nNyTéEM yny4yweHns obecneyeHHOCTH
HaceneHnss Heo6xoanUMbIMKN BeLLLECTBaMU ABMASIETCA AOMONHUTENbHOE oboraleHne M1 NULeBbIX
npoayktoB [2]. MecTo dyHKLMOHANbHOrO NUTaAHWSA MccnegoBaTenu OnpenensitoT, Kak cpegHee
Mexay OOblY4HbIM pauMOHOM W NUTaHMeM AneTudeckuMm. MupoBOM PbIHOK OYHKLMOHAmbHbIX
NPOAYKTOB NMHTEHCMBHO pa3BMBaETCS, eXXeroaHo yeenuymaaetca Ha 15-20% [3].

[nsa npousBoacTBa (PyHKUMOHANbHBLIX MULWEBbLIX NPOAYKTOB UCMOMb3YHOT Cbipbe C BbICOKMM
cogepxaHuem U3MONOorM4eckn akTUBHbBIX Makpo- U MWUKPOHYTpueHToB. OgHUM M3 crnocobos
OOCTWXKEHUST LieneBon (PyHKLMOHANbHOM HanpaBfeHHOCTU MPOAYKTOB SIBMSIETCA WMCMNOMb30BaHMeE
pPacTUTENBbHOTO Cbipbs, B TOM YMCIE Maroncnonb3yeMoro, Kak ICTOYHMKa B1MONOrnyeckn akTMBHbIX
BELEeCTB: BUTAMUHOB, (DEPMEHTOB, MUHEPASbHbIX 3NIEMEHTOB, OPraHUYecKnx KUCNOT, MULLEBbIX
BONOKOH [2].

B HacToswee Bpems B Hawen cTpaHe U 3a pybexom paspabaTbiBalOTCA HayyHO-
060CHOBaHHbIE peuenTypbl U TEXHONOrMM KOMOUHUPOBAHHBIX OXNaXOEHHbIX U 3aMOPOXKEHHbIX
MSACHbIX  nonydabpukaTtoB C WUCMNOMNb30BAHWEM  CbipbA  XMBOTHOTO U pPacTUTENbHOro
NPOVCXOXOEHNS.

MponssoactBo  KOMOGUMHMPOBaHHLIX  nonydabpukatoB ¢ mMcnonb3oBaHWem  6Genkos
XWBOTHOIO M PacTUTENbHOrO NPOUCXOXAEHUSA HEe TOSMbKO pacluMpseT acCOPTUMEHT BblMyCKaeMoMu
NpoAayKuMM, HO WU CNOCOOCTBYET paumMoOHanbHOMY WCMNONb30BaHUIO CbIPbEBLIX PECYpPCOB,
obecnevyeHnto HaceneHnst Ka4eCcTBEHHbIMU NPOAYKTaMN MUTAHNSA U3 MACHOTO CbIpPbSl.

KombuHupoBaHHble msicopacTutenbHble nonydadpukatbl (KMI1) oTnnyaroTcs BbICOKOWM
OMonorM4Yeckon  LEHHOCTbI,  cbanaHCUMpOBaHHbIM ~ AMUHOKUCIOTHLIM,  BUTAMWHHBIM U
MUHepanbHbIM cocTaBoM. OHM UMEKT XOpoLiMe OpraHonenTU4ecKkMe nokasaTenn, BbICOKUM
BbIXOA, O9KOHOMWYHbI WM XOPOLIO YCBauMBalTCA YeroBeYeCKMM OpraHu3mMoMm, CrnocobCTByOT
pauMoHanbHOMY UCMOSb30BaHNIO MSICHOTO M 3€PHOBOTO Chipbst [4].

MpegnoyteHnem noTpebutenen nonb3ylTCA HaTypanbHble MPOAYKTbl MUTaHUA, 4TO
co3faeT Npeanocbifiki ANS LWMPOKOro MCMOSNb30BaHUA Cblpbsl, coaepallero (yHKUMOHanbHbIe
WHrpegmeHTbl B  OM3MOMOIMYECKM 3HauMMbIX KonudectBax [1]. Takum cbipbeM sBRAsieTCS
opraHuyeckas roesamHa n TonnHamoyp.

CosgaHme  HOBbIX  (PYHKUMOHAmNbHbIX  MPOAYKTOB M3  3Kororumveckm GesonacHom
OpraHMyeckon (MpamMOpHOW) TrOBAOUHbI C WCMOMb30BaHMEM B TEXHOSIOMMYEeCKOM MpoLlecce
MarionMcnosib3yemMoro pacTUTesNbHOro Cbipbs, Kak TOMMHaMOByp, SBNAETCA BaXXHbIM aCNeKTOM.

Hu ons Koro He cekpeT, YTO MpaMopHas roBaanHa BO BCEM MUpe Npu3HaHa KOpOrieBCKUM
OnogoM:  HEeXHbIn BKYC 93TOoro Msca obecneunBaetca Onarogapa ocobon  TexHOnoruum
XMBOTHOBOACTBA, KOTOpas M MO3BONSAET AOCTUYb HEXHeuen MACHOW Bbipeskn. OgHako, camo
Ha3BaHWe «MpamMopHasi roBaANHa» 3TOT BMA MAca nony4yun 6narogapsi ToMy, 4YTO No CBoemy BuAay
OH OYEeHb HaMOMMHAET MpamMop: HEGONbLUME MPOXUIKMA U TOHKME CMMETEHUSA XUPOBbIX NPOCIOEK
HanoMuHarLwmx Mmpamop [5].

OpraHunyeckaa roBsamHa — 3TO HEOCBOEHHas HuWLA, KOTOPYH HeOoOXOAMMO akTUBHO
BHEAPATb B npom3BoacTBo. OpraHnyeckas roBsamHa, SBnseTcs o4YeHb Nosie3HbIM NpoaykTom. B
Hel cogepxatca nuTaTenbHble BewecTBa C 6onee BbICOKMM KONMMYECTBOM KOHBLIOMMPOBaHHOM
nunHoneson kucnotbl (KJK), koTopas M3BecTHa CBOUMM aHTUMKaAHLEPOreHHbIMW CBOWCTBaMM,
CMocOBHOCTLIO CHWKEHUSA pucka cepaeyHo-coCoyanCTbIX 3aboneBaHui, n
NpOoTMBOBOCMANUTENbHbIMM CBOMCTBaMU.Takke B HEN NPUCYTCTBYIOT Takue nofesHble BellecTBa
kak Omera-3 u gokosarekcaeHoBas kucrnota (AIK) — He3ameHumMas NonNMHEHachIWeHHas KMCoTa,
KoTopag OTHOCUTCA K Kraccy omera-3 u BXOOMT B COCTaB JMMUAOB TKaHEN XMBOTHBIX[G].
3amelyeHne O0O6bIMHOrO MsiCa OpraHWM4YeckUM O3Ha4yaeT CHWXKeHWe noTpebneHnss onacHbIX
HaCbILLEHHbIX XNPOB.

B HacTosiwee Bpemsi KaszaxctaH MpaMOpHbIM MsSCOM cHabxaeT komnaHus «Kasmsico»,
KOTopas npuv NOMOLLM rOCYAapCTBEHHOW MOAAEPXKKM OCYLLECTBNSAET CBOK AeATtenbHocTb ¢ 2013
roga. KomnaHus ocylectenseT passegeHne n 0TKOPM MaTEPUHCKOro ctaga Ha OBLLIMPHbBIX FOPHBIX
nactovwax ¢ anbfuMhUCKMM pasHoTpaBbem 3annmckoro Anatay. lNMpoekT komnaHuu paspaboTtaH
MEeXOYyHapoAHbIM  crieunanuctoMm no  pasBefeHutio nopoabl  AbepauH-AHryc.  YnpasneHue
NMPOEKTOM OCYLLECTBNAETCS ONbITHLIM cneynanucTom no passegeHunto KPC 13 Asctpanum n Hoson
3enaHamn. KoHTponupyeTcs BeCb Mpouecc MNpouM3BOACTBA Msica OT 3arOTOBKM KOPMOB A0
3abonHoro uexa. [loronoBbe KOPOBLErO  MAaTEPUHCKOrO  CcTaga COPMUPOBAHO U3
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cneumnanuanpoBaHHon MsiCHOM nopoabl AbepanH-AHryc. Msco AdaHHOW nopoAbl oTnuyaeTtcs
OTNIUYHbLIMM BKYCOBbIMM Ka4eCTBaMM N BbICOKMMW MOKa3aTensMm MpaMopHOCTH [7].

UTto kacaeTcs TonMHambypa — 3TO YHUKarnbHbIA OBOLY, KOTOPbIA HE HakannumBaeT B cebe
HUTpaTbl. B Hem He o6pasyoTca BpedHble BellecTBa BO Bpems XpaHeHus. OH oTnuyaeTtcs
HanMyMeM LUMPOKOro crnekTpa (YHKUMOHAmNbHbIX WHIPEAMEHTOB: WHYNWHA, NEKTUHA, Makpo- U
MUKPO3NIEMEHTOB — PasfuyHbIX BUTAMUHOBU XapakKTepu3yeTcs XOPOLUMMWU TeXHOSIOrM4yecKkumu
CBOMCTBaMU.

B nocnegHee Bpemsa Ha npeanpuATUAX OBLLECTBEHHOrO NMUTAHWUS aKTMBHO BHEOPSOTCS
TEXHONIOMMN Ha OCHOBE WHHOBALMOHHOrO 060pydoBaHWs, MO3BOMSKOWME MOMYyYUTb MPOAYKThI
HOBOro nokKoneHus. brnarogapa nNpPUMEHEHWI0 B TEXHOMOMMYECKOW CXeMe YHMBepcalnbHOM
NIOAOMOEYHON MaLLUMHbI, KOTOpash MOMMMO MOWKW W MOMMPOBKM TonnHambypa, CHWXaeT ero
MUKpOBMOnormyeckyto 06CeMeHeHHOCTb, NO3BOISET UCKITYNTD ONepaumnio KOYUCTKM CbIpbs», YTO
NPUBOOMUT K CHVXXEHMIO TPYAOEMKOCTH NpoLecca h 3KOHOMHOMY Pacxo4o0BaHUIO Cbipbs.

PaspaboTtka TexHonormm ¢ UCnonb3oBaHMEM BbICOKOTEXHOMOrMYHOro 06opyaoBaHUA npu
CO3[aHuUn MsicopacTuTenbHblX nonydgabpukaTtoB M3 OpraHNMYeCcKon roBSAWHBI, FrapaHTUPYOLLMX
BbICOKOE  cogepXaHue  OMOonorMyeckM  akTUMBHbIX  WHIPEeOMEHTOB,  COXPaHsoLWMX  BCe
noTpebuTenbckMe CBONCTBA NPOAYKTOB, ABNAETCS akTyanbHON 3agaqven.

Bnarogapsi Mcnonb3oBaHWO B peuenType Maroucrnonb3yeMOn, 3KOMOMMYeckn YUCTOM U
6esonacHon («3KO») roBsauHbl paspabaTbiBaloTCA OYHKUMOHAmNbHbIE NPOLYKTblI BblCOYaNLLEN
raCTPOHOMWYECKON LEHHOCTM, cHanaHCUMpOBaHHbIE MO XMMUYECKOMY COCTaBY,C YMEPEHHOM
KanopuMHOCTbIO, OKa3blBaloLME MOMOXUTENbHOE BO34ENCTBME HA YENOBEYECKUN OpraHu3M.
KoTopble pekomeHOoBaHO ynoTpebnsTh: cepaeyHukam, 60mnbHbIM caxapHbiM gnabetom (CHKaeT
YPOBEHb XONecTepuHa B KPOBW, HOpPManNuayeT CepAeydHbl PUTM, paclumpseT nepudepuyeckue
cocyapl); HEBPOOrnMyecknm 6orbHbIM (Yry4llaeT MO3roBoe KpoBoobpalleHne, yCKopseT CKOpOCTb
peakumn, BOCCTaHaBNUBAET HapyLUEeHHy0 nepefavy HepBHbIX WMMYNbCOB); MpPU  aHEMUsIX
(cTMMynupyeT KpoBETBOPEHMe, NoBbIaeT YpoBEHb remornobuHa B KpoBW); A5 BOCCTAHOBIIEHUSA
opraHu3ama nocrne TpaBM, Onepauun, OXOroB, TSKENbIX WHEMEKUUA (NOBbIWAET WMMYHUTET,
CTUMYNuUpyeT penapaTtMBHblE MPOLECCbl B OpraHuM3me); Mpu rOPMOHAnbHbIX OUCHYHKUUAX;
B6epemMeHHbIM 1 geTam (oborawaeT opraHn3m nuTaTenbHbIMU BELeCcTBaMn, BUTaMUHAMK, MaKpo-
N MUKpPO3NEMEHTaMN).
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®YHKLUMOHANObLI MAKCATTAFbI ET-©CIMAIK XXAPTbINAU ¢AEPI/IKATTAPbIH O3IPINEY
KE3IHAEI AKYbI3 XXOHE eCIMAIK KOMNOHEHTTEPIHIH NAVOANAHYbI
A.X. TanraTtbek, B.K. AceHoBa

Lypbic meHOecmipinzeH mamakmaHy — 6yJ1 XaKCbl eMip Cypy canacbiHbiH 6acmbi wapmabl, @UmKeHi
o mek deHcayrnbIK YWIH FaHa eMec, COHbIMEH Kamap emipdeai aneymMemmik XoHe MCUX0no2usbiK merne-
meHOIK ywiH 0e Kaxem 60osbin mabbinadel. Tamak canacbl MamaHOapbIHbIH OYHKUUOHaNObIK maram XXoHe
mamakmaHy MmeleHuemi myparsbl Hakmbl 6iniMOepiHiH OeHaeldi oni xemkinikcia 6onbin kenedi. Kasipeai
maHOa pyHKUUOHandkbIK a3biK-myrik eHimoepi 6apnbiK 6eneirni a3biK-myrik eHiMoepiHiH 3% - daH acnalimbiH
bernieiH Kypalolsl. byn makanada xumusinbiKk Kypambl 6olbiHWwa meHOecmipinaeH, Karbirmbl Karnopussibl,
alam ar3acblHa OH ocep ememiH XoHe XaflbiKmbl canafbl asbiK-mymikneH Kammamachbli3 ememiH,
2aCmMpPOHOMUSITIbIK  KYHObIIbIFbI  JKOFapbl XaHa (QyHKYUOHanObl 6HIiM od3ipriey Kaxemminiei myparbi
macenenep Kapacmbipbiiadbl. @yHKUUOHaNObl ©HIMOepldiH onemOiKk HapbifbiH 3epmmey. LLukizammel
yHemOi Kymcayfra, ©HIMHIH MUKPOBUOIO2Usi/IbIK  MYKbIMObIIbIFbIH  XOHE eHOeK  CblUbIMObIIbIFbIH
memeHOemyae MyMKIHOIK 6epemiH xofFapbl MexHoso2usbiK Xabobikmapdbl nalidanaHa OMbIPbIM, a3
natiGanaHbiriambiH WUKi3ammaH mexHosio2usi MeH peuenmypa azipney. OpeaHukarbiK (MopMap) cubip emi
MeH mornuHambypdobiH adam ar3acbkiHbiH OypbIC XYMbIC icmeyiHe acepi myparsbi. CasnkbiHOambliiFaH XoHe
my30ameblniFaH  Kypama em  xapmbinal — ¢habpukammapbl — MexHOno2usicbiHoa  QyHKUUOHaNObIK
uHepedueHmmepdi natidanaHydblH MaKkcamka cal ekeHOiei myparibli KOPbIMbIHObI )acarnobl.

Tylin ce3dep: apanac em-ecimOik xapmbinal chabpukammapbl, op2aHuKkasbiK (MopmMap) cubip
emi, monuHambyp, MUKpobuOonoausbiK myKbiMOaHy, 2aCmpOoHOMUSITbIK KYHObIbIK.

USING THE PROTEIN AND VEGETABLE COMPONENTS IN THE DEVELOPMENT OF MEAT AND
CEREAL SEMI-FINISHED PRODUCTS OF FUNCTIONAL PURPOSE
A. Talgatbek, B. Asenova

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.

MPHTW: 65.33.03

P.Y. YaxaHoBa, C.T. AsumoBa, ®.A MaxmyaoB, A.[l. CaranueBa
AnNMaTUHCKN TEXHOSOMMYECKUIA YHUBEPCUTET

NCCNEAOBAHUE KAYECTBA MYKU PECNYBJIMKU KA3SAXCTAH NO PETUOHAM

AHHOMauyus: B cmamee npusedeHsbi pe3yrnbmamal ypoxaliHocmu 3epHa Pecrybnuku KasaxcmaH ro
peauoHaMm U o exea2o00HbIM cpedHUM rokazamensam KasaxcmaHa e nepuod ¢ 2011 e. no 2018 e.
lposedeHbi aHanu3bl nueHUYHOU Myku FOxHo-KasaxcmaHckol obnacmu u3 deyx napmud ypoxas 3a 2019
2. 10 Ka4eCMBEeHHbIM 1oKa3amesisiM U peosioau4ecKuM ceoticmeam.

3epHonepepabambigarowiasi NMPOMbIWIEHHOCMb U2paem 2a/1ageHCmeyloWyo pofib 8 peanusayuu
rnpodosoibcmeeHHOoU rpoepaMmMbl U obecrnevyeHuu xu3HedessimesibHocmu Hapoda 8 MuposoMm coobuiecmee.
3epHo sensiemcs cobipbem 051 npou3sodcmea caMbiX Macco8biX MPOOyKMo8 numaHus 4Yesioseka U
KOPMITEHUST XXUBOMHbIX.

OcHO8HbIM CbipbeM rpu u3zomossieHuu xneba siernssemcs Mmyka. B Hacmosiwee epemsi npednpusmusi
xneborekapHoU ompacrnu ece 4Yauje cmarsnkusaromcsi ¢ rnpobnemoli kavecmea MyKu. NweHu4yHass Myka,
rocmynaroujasi Ha npousgodcmeo, uMeem 8 OCHOBHOM makue 0ehekmabl, Kak HU3KUU 8bIX00 KNelKo8UHbI U
€e MOHUXEHHOEe Kavecmao, Ymo 3Ha4yumersibHO OCIIOXHSiem ee dasibHellee UCnonb308aHuUe.
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Knroyeebie cnoea: 3epHO, Myka, KayeCmeeHHbIe [10Kazamesnu, «cuia» MyKU, Peosioeudyeckue
ceoticmea.

Ob6ecneveHne COXpaHHOCTM 3epHa, OCODEHHO B pernMoHax c HebraronpusTHbIMK
KNMMaTUY4ECKUMWN YCITOBUAMMW, 3HAYUTENBHO, 3aBUCUT OT YPOBHSA PasBUTUS TEXHUKM U TEXHOMNOMMU
CYyLLKM 3epHa [1].

B aTtom rogy B 3epHocetowmx permoHax KasaxcrtaHa ybopoyHble paboThbl Ha4Yanncb paHblue
06bIYHbIX CpoKoB. puumMHa — 3acyxa B uone. Tak, Hanpumep, B AkToOuMHCKOM obnactu ms-3a
apbl b 30% NOCEeBOB 3€PHOBbLIX HAXOAATCA B XOPOLLUEM COCTOAHMUM.

Mo npeaBapuTenbHbIM NPOrHO3aM, B CEBEPHbIX PErMoHax CTpaHbl YPOXXanWHOCTb 3€PHOBbLIX
coctaBuT okono 12,8 u/ra. A BOT B BCTOYHbIX perMoHax nporHo3vpyrT ypoxanm go 16 u/ra. B
3anagHblx permoHax Pecnybnuvku KasaxctaH HabniogaeTcs cokpalleHue nnowagen 3epHOBbIX
KynbTyp. [MaBHast HOBOCTb C Nosien: 3epHa Maro, 1 oHO ByaeT pekopaHO AOPOrUM....

OceHblo aTOro roga arpapum 3anagHo-KasaxcrtaHckon obnactm cobepyT [OBOSMbHO
Hebonbwon ypoxan nweHuubl. Cenyac ¢ nonen 20 KpPynHbIX 3€pPHOCEKLWUX KPECTbAHCKMX
XO34UCTB HamonaudmBalT, B cpegHem, no 10,4 ueHTHepa ¢ rektapa. CpefHssi ypoXanHOCTb
03uMMbIx 3epHoBLIX B 2018 rogy cocrtasuna 11,7 u/ra, B 2017 rogy — 24,3 u/ra, B 2016 rogy —
26,6u/ra [6].

3epHo — 9TO nnoabl xNebHbIX 3rakoB, cemeHa ©0000BbIX W MaCnU4YHbIX KynbTyp,
ncnonb3yemblX AN MNULLEBbIX, KOPMOBbIX W TeXHUYeCcKkux Luenen. 3epHo pasnuyalT aAng
NPOAOBOSIbCTBEHHbIX U (PypaxHbIX Lienen. NpoaoBoNbCTBEHHOE 3EPHO MO LIENEBOMY Ha3HaYeHMo
NPUHATO OEnUTb Ha MYKOMOJSIbHOE, KpYMsiHOe, TeXHMYeckoe. dTa Knaccudumkaumsa HOCUT YUCTO
YCNOBHbLIN XapakTep. 3epHO OOHON KyNbTypbl MOXHO MCMOMb30BaTh B pasfnunyHbIX Lensax [2].

B atom rogy sipoBon noceB B KocTtaHanckon obnactu coctasui 4,7 MIH ra, u3 Hux 84%
3aHUMAIOT 3epHOBbIE KyNbTypbl. T€M HEe MeHee, HECMOTPS Ha OrpPOMHYK0 MOCEBHYK nnowagb,
MeCTHble xnebopobbl He oxumpatT conugHoro cbopa B aTom roay. lNpuymHa Takom cuTyauuun B
ANUTENbHOW 3acyxe, AHEBHble TemnepaTypbl 6onblle Mecsua gepxanucb B npegenax +40
rpagycos. [loxaen Bbinano novtu Ha 40% meHblle, Yem 06bI4MHO. B utore — natas 4actb Bceu
nnowiaam  3epHOBbIX  KynbTyp B HEYAOBMETBOPUTENbHOM  cocTosdHuM, 46% — B
ypoBneTBoputenbHoMm, 34% — B xopoweM. B pervoHe Ha mecsy paHblue Hayann y6opouyHyto
paboty. Npn aTOM 3epHO C Nonen MAeT HekayecTBEHHoe, a youpaTb HU3KOPOCTIbIE, N3PEXKEHHbIE
NoceBbl TEXHOIOMMYECKN KpanHe CroXHO 1 3aTpaTtHo [6].

KayecTBO ypoxasa ornpegensercs COOTHOLIEHMEM BHYTPEHHMX WU BHeLWHUX akTopos. K
BHYTPEHHUM OTHOCHAT NPUPOAHbIE OCOBEHHOCTU pacTeHWn, HacneACTBEHHbIe Npu3Haku. BHewHne
— KIMMaTun4eckme yCnoBms, COCTaB NOYB, arpoOTEXHUYECKNE MEPOMNPUATUS.

CoctaB 3epHOBOW MacCbl 3aBMCUT OT  KnMmaTuyeckux ocobeHHOCTer  roaa,
arpoTexHUYecKoro YpoBHS KynbTypbl ypoxasi, crnocoba u kadectBa YOopku ypoxas u
nocneybopo4Hor 06paboTkM 3epHa B MeCTax BblpalyMBaHMA U HA MYKOMOJbHbIX, XS1Ie60nprnemHbIX
npeanpuaTUsIX.

3epHoBasi Macca rmasBHbIM 06pas3oM COCTOUT U3 3epHa OCHOBHOW KyNbTypbl W PasfnyHbIX
npumecen. K 3epHy OCHOBHOW KyfbTypbl B NapTUsX MPOAOBOSIbCTBEHHOINO, KOPMOBOIMo W
TEXHNYECKOro 3epHa OTHOCAT:

—  MOSHOLUEHHbIE 3epHa OCHOBHOW KynbTypbl — 3epHa CO3pEBLUME, BbIMOMHEHHbIE, Pa3HOWM
KPYNHOCTM M OKpacku (CBOMCTBEHHOW JAHHON KyrnbType);

—  MeHee LEeHHOEe 3epHO OCHOBHOW KyrbTypbl, HEMHOIO OTnM4yaroweecs oT MOSIHOLEHHOrO
3epHa nNo mMopdonorM4eckMMm n aHaTOMUYECKUM NpU3HaKam, Mo COOTBETCTBMIO YacTeln 3epHa, no
XMMmnyeckomy coctaBy. K HUM OTHOCAT 3epHa HakMoHyBLUIMECH, HELOCTaTOYHO BbINOSIHEHHbIE,
LeNMKOM 3axBayeHHble MOPO30M, NMOBPEXAEHHbIE BPeAUTENAMMN Ha KOPHIO U T.4., OTAEmNbHbIE U3
NEepPEeYNCIIEHHbIX KOMMOHEHTOB OTMYAOTCA OT MOJSIHOLEHHONO 3epHa MO TEXHONOrM4ecKuM
AOCTOMHCTBaM, COOTBETCTBEHHO UX COAEpXKaHNe HOPMUpPYETCS;

—  MeXaHW4eckn MoBpexAeHHble 3epHa OCHOBHOM KyrnbTypbl B npouecce obmonota, u
n3bedeHHble BpeauTensMu LenuvkoMm wunu B npouecce xpaHeHusi. OBbIMHO 3TW 3epHa B
konnyectse 50% oOT obLiero cogepxaHms OTHOCAT K OCHOBHOMY 3epHy. OTW opakumm NpurogHbl
ANA TEeXHOMOrnyecknx uenen, npyv OYUCTKE 3epHOBOM Macchl MX Bornbluas 4acTb OcCTaeTcs C
MOJSTHOLEHHbIM 3€pPHOM [2, 4].
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3epHo KocTaHanckon obnactu HM3Koe, Lynnoe, Nioxo BeiMonadnsaetcs. [pu gobasneHuu
obopoTa ysenuymsaetcsa 40 12% konuyecTtBo ApobneHoro 3epHa. ECTb onacHOCTb, YTO NOMNY4UTb
XopoLume cemeHa He nonydntca. VX BbIxod Ha cnelyyvacTkax HEBbICOKUA — Bcero 55% [6].

KaparanguHckue arpapum cobpanu 647,7 Tbic. TOHH nweHuubl. B AkTiobuHckon obnactu
cobpaHo 380 TbicaY TOHH 3epHa [4].

B HblHewHem ce3oHe ybopouHas nnowagb B [aBnogapckon obnactu permoHe coctaBnsieT
1097,8 ThiC. ra, 4TO BOMbLLE MPOLUNIOroAHEro ypoBHs Ha 87,3 ThiC. ra, unun Ha 8,6%. 3aBepLueHbl
yb6opouHble paboTbl MO 3epHOBLIM KyfnbTypam, UX Banosbli cbop coctasun 786,8 ThiC. TOHH, YTO
OornbLue, Yem B NPOLLNIOM rogy, Ha 38 ThbiC. TOHH.

Mo mvHdopmauun ynpaBneHus cenbckoro xo3sanctea CeBepo-KasaxctaHckon obnactu, Ha
KOHeL, CeHTabpsa arpapum ckocunu HemHoro Gonbwe 70% nnowaan 3epHoBbix. Hamonotunu
OKON0 2,8 MIH. TOHH 3€PHOBbLIX MPU CpeaHen ypoxxanHocTn B 15 ueHTHepoB ¢ rektapa. Jlngepom
no ypoxanHoctu TeM BpemeHeM aBnsaetca Kbidblmkapckun panoH — 18,4 LLeHTHepOB C rekrapa.
ExxegHeBHbIM HamonoT no obnactm — npumepHo 55 Tbic. TOHH. B aTom rogy obwas nnowagb
3EepHOBbLIX B permoHe cocrasuna 2,8 mrH ra [5].

Ha pucyHke 1 npefcraBneHbl UTorM cobpaHHoro ypoxas nweHuubl 3a 2019 r. no pernoHam
Pecny6nuku KasaxcTaH.

B AkmonuHckon obnactm, HaobopoT, HeMHOro nosbicunacb ¢ 9,5 go 10,5 ueHTHepoB C
rektapa. HecmoTpsa Ha camylo HU3KyO cpean Tpex obracten y6opouyHyto nnowaib 3epHOBbIX,
KoTopas no Tepputopun coctaensaeT 65,3% oT ybopoyHon nnowanm B AKMOMMHCKON obnactu u
72,1% ot nnowaan B KoctaHarickon obnactu, CeBepo-KaszaxctaHckasi o6nactb, cyaa no BCeMy,
ocTaHeTca cpeaun 3epHOBbIX nNuaepoB KasaxctaHa. lNMpu coxpaHeHun cpegHen ypoXamHOCTU Ha
TeKyLLeM YPOBHE, CEBEPHbIN PErMOH CMOXET BbINTM Ha UTOr ypoxas 6onee 4 MiH. TOHH 3epHa,
AkmonuHckas obnactb MoxeT nonyyuntb 6onee 4,5 MmnH. ToHH, a KocTtaHamnckas obnactb He
OOTSAHET N A0 2 MIIH. TOHH [5].
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PucyHok 1 — Ypoxan nweHuubl 2019 r. no pernoHam KasaxcTtaHa

Mo gaHHbIM AreHTcTBa No ctatuctuke Pecnybnvkn KaszaxctaH camas BbicoKas ypoXanHOCTb
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Mo AaHHbIM 0OMNACTHLIX YMpaBfEHUA CENbCKOro XO35IMCTBA, MO CPaBHEHWMIO C MPOLUSIbIM
rogoM 3Ha4YUTENbHO BbLIPOCHM MNMIOWAAN MOCEBOB, HAXOOSAWMUXCA B HeyooBNeTBOPUTENbHOM
COCTOSIHUW:

- 78%, wim 1,09 wMnNH. ra, TnOCEBOB 3€pHOBbIX KynbTyp HaxogdAtcs B
HeygoBneTBoputensHoM coctosHun (B 2018 rogy — 2,4%);

—  33%, unn 4,9 mnH. ra, — B ygoeneTteoputensHom (B 2018 rogy — 28,5%);

- 59,2%, unun 8,8 mnH. ra, — B xopowem (B 2018 roay — 69,1%) [6].

ExerogHo ceHTAbpb ycTpavBaeT UcnbiTaHWe Ans Nekapew, Tak Kak BbiNeyka npousBoguTcs
N3 CBEX MOSIOTON MyKK. A 3TO, Kak NpaBuno — cnabas myka.

Myka — 3TO nopolwkoobpasHbii NPOAYKT, MNOMy4YaeMbli MyTEM W3MENbYEHUs 3epHa C
oToeneHnem wnu 6e3 otgeneHus oTpyben. [log «CUNOW» MNWEHUYHOM MYKM MNOHUMatOT
crnocobHocTb ee obOpas3oBbiBaTb TECTO C OMNpPeAeneHHbIMU  PeonorM4eckMMyM CBONCTBAMM:
3NaCTUYHOCTbIO, NNACTUYHOCTBLIO, YNPYroCTbio, BA3KOCTbIO U CTENEHbIO padxukeHus. Mo «cune»
MYKY pas3gensitoT Ha CUrbHYH 1 crabyto.

«CunbHag» Myka npu 3amece TecTa nornowiaeTt 6onblle BOAbl pacvYeTHOro Konuyectsa u
JaeT TeCToO HOopMarbHOM KOHCUCTEHUuW. Takoe TecTo obnagaeT XOpoLllen rasoygepXuBaroLlen
CrMocoBHOCTLIO.

«Cnabasi» myka obnagaeT HM3KOW BOAOMOrNOTUTENBHON CNOCOBHOCTLIO. COOTBETCTBEHHO,
KOnnyecTBO BOAbl, HeobxoaMmoe Ha 3aMec TecTa, KOTOpOe MOMlyYEeHO pacyeTHbIM MyTeM,
Heob6Xo0AUMO YMEHbLLUUTD.

«Cuna» MyKu 3aBUCUT OT WMCXOQHOrO COCTOSIHMA GEenkoB M CTeneHn ux npoTeonu3a B
npouecce co3peBaHnda 3epHa 1 Myku [3].

Hamu 6bino nccnegoBaHo KavecTBo Myku 13 3epeH KOxxHo-KasaxcTtaHckon obnactn naptus
Ne 1 u naptua Ne 2 u3 ypoxasa 2019 r. no nokasaTensiM BNaXHOCTWU, KONMYeCcTBa M KayecTBa
CbIPOW KNENKOBMHbI, ONMMCaHNA KNEMKOBMHbI, YnCna nageHnsa v npeacraeneHsl B Tabnuue 1.

Tabnuua 1 — lNokasaTenu KayecTsa NWeHUYHON MYKK

lNokasaTenu kavyecTea Maptnsa Ne1 MapTtna Ne2
BnaxHocTb 13,5 12,9
KonunyecTBo 1 Ka4yeCTBO CbIPOW KNENKOBUHbI (PY4YHOW MeTof) 34,6 33,8
naK 55,5 56,1
OnucaHune cblpoit KNernkoBuHbI (Py4HON METOL) Heoaroponxas, Heoaropoaxas,
ynpyras ynpyras
Yucno napenus Ha MNYr-7 147 200

Peonornyeckne cBonctBa nonydeHHoOM Mykm u3 3epeH HOxHo-KasaxcTaHckon obnactu
npeacTaBneHbl Ha pucyHke 4 — naptua Ne 1 n naptua Ne 2, rae BugHo, 4to xnebonekapHasa cvna
Mykn B naptum Ne 2 6onbLue, yem B naptum Ne 1.

Tabnuua 2 — Peonornyeckune nokasarenu Mykv — naptum Ne1

Temnepartypa MapameTpbl PeaynbTaTtbl CTaHOAPTHbIE
Bopa: 19,8°C BrniaxxHocTb Bo3gyxa: 64% P: 97 mmH20
TecTtomecunka: 24,2°C BnaxHoctb 13,5% L: 41 mm
PaccTtoeuHas kamepa: 25,1°C Mapataums: 50% G: 14,2
Otcek AnbBeorpada: 20°C BasucHas BnaxHocTtb: B15% H20 W: 194 10-4J
KonunuyectBo Boabl: 131,62 mn P/L: 2,37
Macca myku: 250 r le: 71,8 %
Tabnuua 3 — Peonormyeckne nokasarenn myku — naptum Ne 2
Temnepatypa MapameTpbl PeaynbTaTtbl CTaHOAPTHbLIE
Bopa: 21°C BrnaxxHocTb Bo3gyxa: 68% P: 151 mmH20
Tectomecunka: 23,9°C BnaxHocTtb 12,9% L: 46 mm
PaccTtoeuHas kamepa: 25,2°C Mppataums: 50% G: 15,1
Otcek AnbBeorpada: 20,2°C BasncHas BnaxHocTb: B15% H20 W: 318 10-4J
Konuyectso Boapl: 134,26 mn P/L: 3,28
Macca myku: 250 r le: 66,8%
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PucyHok 4 — Peonorndeckue nokasatenun myku — naptum Ne1 n naptum Ne2

Mo pesynbTataM MccnegoBaHMs MOXHO caenaTb crneayloline BbiBOAbl, YTO npobnema
ynyJweHns xnebonekapHbiX CBOWCTB MLWEHWYHOW MyKM B OCHOBHOM MOXET ObiTb pelueHa
MEpPONPUATUAMMU, OCYLLIECTBIISAEMbIMU B CEJTbCKOM XO3ANCTBE, a TakkKe Mpu 3aroToBKaxX, XpaHEeHUn
n nepepaboTke 3epHa B MyKy. OXngaetcs CHWXKeHWe NPOn3BOLACTBA 3€PHOBLIX MO OTHOLUEHUIO K
YPOBHIO MPOLUMOro roga mu3-3a KIMMaTU4Y4ecKUxX YCINOBWUW, TakMX Kak aHoMamnbHasi kapa W
NPOAOIKUTENbHbIE  OCAadKW, KOTOpble MOBMMANM Ha KadYeCTBO WU YPOXaAWMHOCTb  3epHa.
HecospeBlias Myka MMeeT HU3KyH0 BOAOMOrOTUTENbHY0 CMOCOOHOCTbL U cnabyko KNenKoBUHY.
Myka 13 naptum Ne 1 umeeT HM3KOEe YMCMO MafeHus U3-3a CUITbHOW aKTMBHOCTM COOCTBEHHbIX
amunas myku. Myka n3 naptum Ne 2 nmeet 6onbLuyto xnebonekapHyto cuny, yem B naptum Ne 1, Ho
paboTa, KOTOPYH HY)XHO NPOWM3BECTM AN paspbiBa My3blpA TecTa mana Ans CUNbHOM MyKW.
CnepoBatenbHO, AN MyKM €O cnabon KnemkoBMHOM Heobxoanmo [o6aBuTb dhepMeHTbl Ans
ynyJlleHns kadectaa xneba.
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AMMAKTAP BEOMBIHLLUA KA3AKCTAH PECMYBJIMKACbI ¥HbIHbIH CAMNACBLIH 3EPTTEY
P.Y. YaxaHoBa, C.T. AsanmoBa, ®.A Maxmygos, A.[l. CaranveBa

Makanada KasakcmaH PecriybrniukacbkiHbiH ©Hipriep 6olibiHwa xoHe KasakcmaHHbIH Xblil calbiHFbl
opmawa Kepcemkiuimepi b6olbiHwa 2011 xbindaH 6acman 2018 xbinra OeliHei ke3eHOe KasakcmaH
PecnybnukacbiHblH acmbik eHiMOini2iHiIH Homuxernepi KernmipinaeH.

Acmbik eHOey eHepkacibi asbik-myrik 6ardaprnamackiH opbiHOayda xoHe aneMmiik Koramdacmbikma
XanbIKmblH MbIHbIC-mipwinieiH Kammamacbi3a emyde 6acmbl pen amkapadbl. AcmbiK adaMHbIH xannau
asblK-mynik eHimMOepiH eHOIpy xoHe xaHyaprapOb! asbiKmaHObIpy YWiH wukidam 605bin mabbinadsi.

HaH dalibiHOaydarbi Hezi3ei wukisam-yH. Kasipai yakbimma HaH riicipy canacbiHbIH KacinopbiHOapb! yH
canachlHbIH rpobremacsiHa xui man 6onadel. ©OHOipicke mycemiH 6udal yHbI Hezi3iHeH 0oH MaHbI3blIHbIH
MeMeH WbIfybl XXOHE OHbIH carnacbl MeMeH CUSKmbl akaynap 6ap, byn oHbl od0aH opi naldanaHyObi
atimapribikmat KubiH0amadhl.

TyiiiH ce30ep: acmblik, yH, canablK Kepcemkiwimep, YHHbIH "Kywi", peonoa2usinbiK Kacuemmepi.
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RESEARCH OF QUALITY OF FLOUR OF THE REPUBLIC OF KAZAKHSTAN BY REGIONS
R. Uazhanova, S. Azimova, F. Makhmudov, A. Sagaliyeva

The article presents the results of grain yield of the Republic of Kazakhstan by regions and by annual
average indicators of Kazakhstan in the period from 2011 to 2018. the analysis of wheat flour of the South
Kazakhstan region from two batches of the harvest for 2019 on quality indicators and rheological properties.

The grain processing industry plays a leading role in the implementation of the food program and
ensuring the livelihoods of the people in the world community. Grain is the raw material for the production of
the most massive human food and animal feed.

The main raw material in the manufacture of bread is flour. Currently, enterprises of the baking
industry are increasingly faced with the problem of flour quality. Wheat flour, entering the production, has
mainly such defects as low gluten yield and its reduced quality, which greatly complicates its further use.

Key words: grain, flour, quality indicators," strength " of flour, rheological properties.
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10.K. lWakupoBa, H.K. CaBuyeHko, E.I". KntoeBa, A.A. lNMucknos
KaparaHOuHCKuIA rocyqapCTBEHHbIA TEXHUYECKUI YHUBEPCUTET

PA3PABOTKA ANDROID NPUINTOXEHUA HA OCHOBE APXUTEKTYPbI
«MOAENb-NMPEACTABJIEHUE-KOHTPOJINEP»

AHHOmMauyusi: Cmambsi nocesiujeHa UConb308aHUKD apxumekmypHo2o nammepHa «Modenb-
lMpedcmasneHue-KoHmponnep», cokpauweHHo MVC («Model-View-Controller»), dns pa3spabomku
mMobunbHbIX fpunoxeHul. Modenb codepxum OaHHble npunoxeHus. Llens wmodenu: xpaHeHue U
yrnpaesneHue OaHHbIMU (bu3Hec-rocukol, 6a3ol daHHbix API). B cmambe nodpobHo pa3obpaHbl amaribl
poeKkmupo8aHusi MObBUIbHO20 TMPUSTOXEeHUsS (MapkemuHe, Ou3alH u crneyugukayus, paspabomka
rpunoXxeHusi, mecmuposaHue, penu3). Onuckigaromess 8apuaHmbl XpaHeHuUsi 0OaHHbiXx 8 Android
MPUIOXeHUSIX: BHYMpPEHHee XpaHunuuwe ¢halinos, sHewHee xpaHunuue ¢gpadnos, Shared preferences, 6a3bi
OanHbix (SQLite). Takxe paccmompeH npumep pa3pabomku npunoxeHus, e3aumodeticmeayrouwezo ¢ basol
OaHHOU buribMo8, ¢ NMOMOWbIO NMpo2pamMmMHo20 uHmepdghetica npusioxeHuss API. lNpueedeH KOO OCHOBHbIX
Kriacco8 MobUsIbHO20 MpUsioxeHUs1 Orsl onepayuoHHoU cucmembl Android Ha si3bike npo2pamMMupo8aHusi
Java. [ins coslaHusi modenu npurnoxeHus bblna ucronb3osaHa KoHyenyuss obbekma POJO.

Knroueenble cnoea: Android npunoxeHue, paspabomka, MVC, xpaHunuwe ¢halinos, Java-obbekT,
XpaHuUnuLLe gaHHbIX.

Ha cerogHAWHUA geHb MOOWMbHbIE MPUMOXEHUS UrpaloT BaXKHYIO POSb B MOBCELHEBHOM
Xn3uu nogen. CyllecTByeT MHOXECTBO TEXHOMOIMIN, NpUMeHseMblxX Ans ux paspabotku. OgHon
n3 Takux TexHonorun siensietca «Model-View-Controller» (MVC).

PaccmoTtpum npenmywectsa MVC:

— pasgeneHve KnaccoB Ha YPOBHM MoAenu, npeactaBneHns K KOHTponnepa ynpowaeT
NPOEKTUPOBAHME U MOHMMaHUE NPUIOXKEHMWS; NOABNSETCA BO3MOXHOCTb MbICIINUTb B KOHTEKCTE
YPOBHEWN, a HE OTAESbHbIX KIAaCCOB;

— ynpowaeTcsa MOBTOPHOE MCMOSIb30BaHWE KMacCoOB: KIAacC C OrpaHMYeHHbIMU 06A3aHHOCTAMM
nyywe noaxoguT Ang  MNOBTOPHOrO MCMOMb30BaHUSA, YeM Knacc, KOTOpbIA MblTaeTca
3aHMMaTbCsl BCEM Cpaay;

— CO3[0aHMe CINOXHOro MpPOeKTa «Mo HauTUKO», BEAET K NULIHUM AENCTBUAM, HEOOMOHUMAHMEM
MeXxay KoMaHgaMum 3akasdnka u paspaboTymka.

MpencraeneHne — nonb3oBaTENbCKUN UHTEPGENC, BU3YyanuanpyeT AaHHbIE U3 MOAENMW.

KoHTponnep — pearvpyeT Ha NOnb30oBaTenbCKoe MOBEAEHME W U3MEHSIET AaHHble B
mMogenu npu Heo6xoanMocCTH.

OTanbl NPOEKTUPOBAHNSA NO3BOMSOT YBUAETb KApTUHY NPUNOXEHUS LLEeNMKOM, pa3paboTku
C YETKUM NOHMMaHWEeM TOro, YTo TpebyeTcs OT MPOrpaMMMUCTa, CKOMbKO 3TO 3alMeT BPEMEHU U

pecypcos.
K aTanam npoekTupoBaHusa oTHOCAT cneytoime [1].
MapKeTuHr:
— Uenb co3gaHuns NPUMOXeHUs — Ang 4Yero HeobxoaMMO LaHHOe MpUNoXeHue U KTo um byaet
nonb30BaThCs;
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— CueHapuu MNpUMOXeHUs — u3yyeHne wuHdopMauMnM O UeneBon ayautopuun, npopaboTka
noesefeHns nornb3oBaTenen;
—  NPOABWKEHMNE NPUIOXKEHWS.
[nsariH n gokymeHTaumna (coctaBneHne cneumdukanmn).
PaspaboTtka npunoxenus (KognposaHue):
— HanmcaHue Koga Ha ocHoBe cneunduKkaunig,
— WHTerpauus koga;
— MpoBepKa Koaa Ha Hanu4yve 6aroB (TECTUPOBLLNKOM);
— uncnpaeneHune 6aros.

TecTupoBaHue.

Mpn paspaboTke NpUNOXeHUsT HEPEAKO BO3HMKAOT 6arn (owmnbkn) B camMoM KOA4e WUNu Xe
norvke NpunoXxeHus. 3To MOXET ObITb CBSA3AHO C AonyLieHne owmboK Kak caMmoro nporpaMmmucTa,
Tak U MEHEeKEPOB NPoeKTa Npu coctaeneHun cneuundunkaumin [3]. MNpu paspaboTke NpUNoOXKeHUs
OHO NepUOAMYECKM OTOAEeTCA Ha TeCcTUpoBaHWEe (YHKUMOHANBLHOCTU WU NOMMKUA MPUNOXEHUS.
TecTUpOBULLMK MpU HaxoXaeHun 6aroB B KOAE WM NOTUKE MPUIOXeHnsa 3anucbiBaeT 6ar B bar-
Tpekep W nepefaet ero nNPOrpamMMUCTy OTBETCTBEHHOMY 3a [AaHHYKD YacTb MNPUMOXEHUS.
MporpammucT ncnpaendet bar.

Penus.
— OCHOBHOW penn3 — BbIMyCK NPUNOXEHNS;
—  [OMOMHUTENbHbIN penusa —  obHoBMeHWE NPUNOXEHNS (oobasneHue/yoaneHue
PYHKLMOHANBHOCTN);

— 3annaTouHbIN penuns — ucnpaeneHne HangeHHbIX 6aros B NPUNOXEHUN.

Android npepoctaBnseT HeCKONbKO BapuvaHTOB XpPaHEHUS OaHHbIX, KOTOPLIN Bbl MOXeTe
BbIGpaTb B 3aBUCMMOCTU OT Ballmx notpebHocTen [2]:

BHYTPEHHEee XxpaHunuwie annoB: XpaHuTe nu4dHble dannbl MPUNOXeHNa B hannosBomn
cucTteme yCTPOMUCTBA;

BHELWHee xpaHunuwe dannos: XpaHute dannbl B oblien BHelWHen annoBon cucteme.
OT0 valle Bcero ans obLmnx nonb3oBaTeNnbCkuxX hannos, Takux Kak potorpadumm;

Shared Preferences: XpaHuTte nnyHble NPUMUTUBHBIE AaHHbBIE B Napax KIioy-3Ha4YeHmE;

6a3bl AaHHbIX: XpPaHUTE CTPYKTYPUPOBaHHbIE AaHHbIE B YacTHOW 6a3e faHHbIX.

BHyTpeHHee xpaHunuwe dannoB. [lo ymonyaHuio K dannam, COXpaHEHHbIM BO
BHYTPEHHEM XpaHWUnuLe, Hemnb3s MoMy4YuMTb OOCTYNn W3 ApYyrux MNpunoxeHwn. ITO Jdenaet
BHYTPEHHee XpaHunuuie XOpoLMM MeCTOM AN BHYTPEHHUX OaHHbIX MPUMNOXEHUS, K KOTOPbIM Y
nonb3oBaTtenst HeT nNpsiMoro goctyna. Cuctema npefocTaBnseT NMYHBLIN KaTanor B (oannoBou
CUCTEME AN KaXaoro NpuroXeHus, rae Bbl MOXeTe opraHusoBaTh nobble dansbl, Heobxoanmble
BaLLieMy NPUIOXEHNIO.

Korga nonb3oBaTernb yaanseT Balle npuroxeHue, annbl, COXpaHeHHble BO BHYTPEHHEN
namaTv, yganawTca. M3-3a 9Toro noBedeHWss Bbl He [OOSMKHbl MCMONb30BaTb BHYTPEHHee
XpaHunuuie Ons coxpaHeHusi Yyero-nubo, YTo Nonb3oBaTerb OXuaaeT COXPaHUTb HE3aBUCUMO OT
BaLLlero npunoxeHus. Hanpumep, ecnu NpunoxeHne no3BongeT nonb3oBaTtenam AenaTtb CHUMKY,
nonb3oBaTernb MOXET OXuAaTb, YTO poTorpacmm OCTaHyTCs Aaxe nocne yaaneHus nNpunoxXeHus.
Takum o6pasom, Bbl AOMKHbI BMECTO 3TOM0 COXPaHSATb 3TV TUMbl pannos B Ny6NNYHOM BHELUHEM
XpaHunuiie.

BHewHee xpaHunuwe dannos. Kaxgoe Android npunoxeHve nopaepXuBaeT BHeLUHee
XpaHunuuie annos, KOTOPOE Bbl MOXETe UCNOoNb3oBaTh Afs1 COXpaHeHus dannos (Hanpumep,
doTorpacuin). BHewHee xpaHunuwie annoB MOXHO MOAKMIOYATb K KOMMbIOTEPY, U OHWU MOryT
ObITb CbeMHbIMKU (Hanpumep, sd-card). ®annbl, COXpaHEHHbIE BO BHELLHEM XPaHUNULLE, OCTYMHbI
ANA YTeHUs BCeM Monb3oBaTensM, a Takke MOryT OblTb M3MeHeHbl (NpW yganeHuu, nepegayu
dannos).

Yalle Bcero Bam crnefyet UCMNOMNb30BaTb BHELWIHee XpaHumnuile And norib3oBaTenbCKux
AaHHbIX, KOTOpble AOMKHbl BbITb AOCTYNHbI ANS OPYrUX NPUMOXEHUA U COXpPaHEHbl, JaXe eCcnu
nonb3oBaTtenb yaanseTt Balle MpuIioXeHne, Hanpumep, CHATble oTorpadum nnu 3arpyxeHHole
dannbl. Cuctema npegoctaBnsaeT ctaH4apTHble o6LeAoCTynHble KaTanorn ana Takmx ¢annos,
NnoaToOMy Yy MOMb3oBaTeNs eCTb OAHO MECTOMNOSOXEHWE ANs BCeX CBOMX dhoTorpaduin, menoaum
3BOHKa, My3blk/ 1 TOMY NO40BHOrO.
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Shared preferences. Ecnn Bam He HyXXHO XpaHUTb MHOMO [aHHbIX M He TpebyeTtcsa
CTPYKTYpa, Bbl MOXeTe ucnonb3oBatb SharedPreferences. APIl-uHtepdencel SharedPreferences
MO3BOSIAIOT CYUTLIBATb W 3anucbiBaTb MNapbl KIHOY-3HAYEHUE MPUMUTUBHBIX TUMOB [AaHHbIX:
booleans, floats, ints, longs, and strings.

Mapbl KoY-3HadYeHne 3anuckiBatoTca B dhannbl XML, KOTOpble COXPaHAKTCA B TeyYeHue
ceaHca nornb3oBaTens, gaxe ecnu Balle NpuNoXeHne yHUYTOXeHo. Bbl MoXxeTe Bpy4YHyIo ykasaTb
nmsa harina unm ncnonb3oBaTb OTAENbHbIE hanbl AN COXPaHEHUS BALUMX AAHHbIX.

basbl gaHHbIX. Android obecneunBaeT nonHyk nogaepkky 6as gaHHbix SQLite. Jliobas
co3fjaHHad Bamu 6asa [JaHHbIX OOCTYNHa TONbKO Bawemy npunoxeHuo. OpHako BMECTO
HenocpeacTBeHHoro wucnonb3oBaHus API-uHTepdencos SQLite pekomeHayetca cos3gaBatbh U
B3aMMOJeNCcTBOBaTb C 6a3amMu JaHHbIX C MOMOLbI Onbnnotekn Room.

bubnnoteka Room npepgoctaBngaeT crnov abcTpakuum otobpaxeHnst 06bEeKTOB, KOTOPbIU
obecneunBaeT cBo6OAHBIN JOCTYN K 6a3e AaHHbIX, B TO XXe& BPEeMS UCNOMb3ysi BCE BO3MOXHOCTMU
SQLite.

XOT4 Bbl BCE €LLEe MOXETE COXpPaHsTb AaHHble HENOCPEACTBEHHO ¢ nomoLllbio SQLite, API-
nHTepdencesl SQLite aBnATCA OOBONMBHO HU3KOYPOBHEBBIMWU M TPebytoT BOMbLIOro KonmyecTsa
BPEMEHM 1 YCUNWUIA AN UCNonb3oBaHuA. Hanpumep:

BO BpPEMS KOMNUASLMM HET NPOBEPKM HeobpaboTaHHbIX 3anpocos SQL;

npy M3MEHeHUn Bawewn cxeMbl BaM Heobxoaumo o6HOBUTL 3aTpoHyTble SQL-3anpockl
BPYYHYI0. OTOT NPOLECC MOXET 3aHATb MHOIO BPEMEHW U NOABEPXKEH OLUIMOKaM;

BaM HY)XHO HanucaTb MHOro wabnoHHOro Kkoda Ans npeobpasoBaHua Mexay 3anpocamu
SQL n obbekTamm gaHHbIX Java.

B paHHOM npumepe Gyaet paspaboTaHo npunoxeHue ucnonbaytowiee 6asy gaHHbIX canTa
https://www.themoviedb.org. Mony4yeHrne gaHHbIX C canTa NPOUCXOLMT C MOMOLLbIO MHTepdenca
nporpammMmmnpoBaHusa API.

API (MporpammHbIN NMHTepdenc NPUNOXeEHUS, nHTepdenc NpuUKNagHoro
nporpaMMmnpoBaHunst) — onncaHne cnocobos (Habop knaccos, nNpoueayp, PyHKUMIA, CTPYKTYP Unn
KOHCTaHT), KOTOpPbIMW OfHA KOMMbIOTEPHAA nporpaMma MOXET B3aumMoOencTBOBaTb C ApYyrou
nporpamMmmMon.

[nsa nonyyeHusa goctyna k 6a3e gaHHbIX canTa HeobxoauM yHuKanbHbIn krtod APIL. YTo6b!
€ro nony4mTb HY>XHO MPONTU PErMcTpaLmio Ha canTe 1 3anpocuTb 1 KNtod (puc. 1).

CospgaHue npeactaBneHnsa npunoxeHus. MakeT — xpaHutcs B nanke /res/layout B Buge
XML-cpanna. 310 coenaHo gnst Toro, 4todbl OTAENUTb Ko OT AmsanHa. MakeT onpegensieT
BM3YyarbHYK CTPYKTYPY NONb30BaTENbCKOro MHTepdenca (puc. 2). Takke MOXHO co3gaTb MakeT B
nporpaMMHOM Kofe.

Mabite Application

ImapMavies is a simple app to discover the most populas, top rated and upcoming movies.

PucyHok 2 — MakeT npunoxeHus
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CosgaHue mogenu npunoxenus. POJO (adrn. Plain Old Java Object) — «cTapbin gobpbii

Java-o0bekT»,

npocton Java-oObekT, He yHacnegoBaHHbIN OT Kakoro-to crneunduyeckoro

o0beKkTa n He peanm3y+0Lu,m7| HUKaKnX CJ'Iy)Ke6HbIX VIHTep(*)eVICOB CBepX TeX, KOTOPbl€ HYXHbl O11A

OusHec-mogenu.

Jlnctudr knacca Movie:

public class Movie {
@SerializedName("id")
@Expose
private int id;
@SerializedName("title™)
@Expose
private String title;
@SerializedName("poster_path")
@Expose
private String posterPath;
@SerializedName("release_date")
@Expose
private String releaseDate;
@SerializedName("vote_average")
@Expose
private float rating;
@SerializedName("genre_ids")
@Expose
private List<Integer> genrelds;
public int getld() {
returnid; }
public void setld(int id) {
this.id =id; }
public String getTitle() {
return title; }
public void setTitle(String title) {
this.title = title; }
public String getPosterPath() {
return posterPath; }
public void setPosterPath(String posterPath) {
this.posterPath = posterPath; }
public String getReleaseDate() {

return releaseDate; }
public void setReleaseDate(String releaseDate) {
this.releaseDate = releaseDate; }
public float getRating() {
return rating; }
public void setRating(float rating) {
this.rating = rating; }
public List<Integer> getGenrelds() {
return genrelds; }
public void setGenrelds(List<Integer> genrelds) {

this.genrelds = genrelds;

}
}

[anee cosgaHnem KOHTponnep, KOTopbi ByaeT oTNpaBnATb 3anpoc Ha CauT.
JInctuHr nntepdenca TMDbApi:

public interface TMDbApi {
@GET("moviel/popular")
Call<MoviesResponse> getPopularMovies(
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@Query("api_key") String apiKey,
@Query("language") String language,
@Query("page") int page
);
JlnctmHr knacca MoviesRepository:
public void getMovies(final OnGetMoviesCallback callback) {
api.getPopularMovies("9e952ed9b97dc3766529af59e9d84a62", LANGUAGE, 1)
.enqueue(new Callback<MoviesResponse>() {
@~Override
public void onResponse(@NonNull Call<MoviesResponse> call, @NonNull
Response<MoviesResponse> response) {
if (response.isSuccessful()) {
MoviesResponse moviesResponse = response.body();

if (moviesResponse != null && moviesResponse.getMovies() != null) {
callback.onSuccess(moviesResponse.getMovies());

}else {
callback.onError();

1}

}
}
}

Pe3yanaT pa6OTbI NnpuUnoxXxeHuda npencrtaBrieH Ha PUCYHKe 3.

aps 7B 4 950 T8 AM

MovieApp2

PucyHok 3 — (MaBHas akTMBHOCTb MPUMOXKEHUs
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YNr-¥CbIHbIM-KOHTPOIINEP APXUTEKTYPACDI HETI3IHOE ANDROID
KOCbIMLUACBIH K¥PY
HO.K. Wakuposa, H.K. CaBueHko, E.I". Kntoeea, A.A. MNucknos

Makanada mobunbdi  KocbiMwarnapdbl  o3ipneyese  apHanfaH  Ynei-¥cbiHbiM-KoHmMpornnep
apxumekmyparbiK yneiciH, KbickapmsbiiraH MVC («Model-View-Controller») kondaHy myparsbi almbiiFaH.
Yneide KocbimMwasiapdbiH 0epekmepi kammbinfFaH. YreiHiH makcambi: depekmepli cakmay xeHe backapy
(6usHec-noauka, APl depekmep Kopbi). Makanada moburb0i KocbiMwaHbl xobanay ke3eHOepi (MapkemuHe,
OuzalH xoHe crieyuchukayus, KocbiMwasapobl a3ipaey, mecminey, whbirapbiiibiM) cunammarsraH. Android
KocbIMwanapbiHOa 0epekmepdi cakmaydblH HyCcKanapbl curiammarsaH: iwki ¢paldndapObl cakmay, Cbipmkbl
¢aundapdbi cakmay, Shared preferences, depekmep kopbi (SQLite). CoHlau-ak APl KocbiMwachkiHbIH
barOapnamarblk UHMepgelciHiH kemezimeH hunbmOepdiH depekmep KOPbIMEH e3apa opeKkemmecemiH
KocbiMwanapObl Kypy Mbicandapb! KapacmbipbiiFaH. Java 6ardapnamanay miniHdeai Android onepayusinbik
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XyueciHe apHanraH Mobusnbli KocbiMwaHblH Hezidai KrnaccmapbiHbiH KOOkl 6epinzeH. Kocbimwa yneiciH
xacayda POJO HbicaHbIHbIH MyXXbipbiMOamMach! KoridaHbl0bi.

Tytin ce3dep: Android Kocbimwa, Kypy, MVC, ¢palindapdbi cakmay Kopsbi, Java-HbicaH, 0epekmep
Kolimachl.

DEVELOPMENT OF ANDROID APPLICATIONS BASED ON ARCHITECTURE
"MODEL-VIEW-CONTROLLER"
Yu. Shakirova, N. Savchenko, E. Klyuyeva, A. Pisklov

The article discusses to the usage of the “Model-View-Controller” architectural pattern, abbreviated
MVC (“Model-View-Controller’), for the development of mobile applications. The model contains application
data. The purpose of the model: data storage and management (business logic, database API). The article
details the stages of designing a mobile application (marketing, design and specification, application
development, testing, release). Describes storage options in Android applications: internal file storage,
external file storage, Shared preferences, database (SQLite). Also the example of developing an application
that interacts with the films database using the API is considered. The code for the main classes of the
mobile application for the Android operating system in the Java programming language is given. The concept
of the POJO object was used to create the application model.

Key words: Android application, development, MVC, file storage, Java object, data storage.

MPHTW 65.09.05

C.T. AsumoBa', M.X. KusaTtoBa?, X.C. Ha6ueBa', 3.C. Yiikacosa'
' Anmatbl TexHonorusansIK yHmeepcuteTi
C. AcengmspoB aTtblHaarbl Kasak ¥nTTelk MegnumHa yHuBepcuTeTi, AnmaThl K.

KAUTAINAMA LUUKISAT PECYPCTAPBIHAH K¥PAMbIHOA NEKTUH BAP
Cbif bIHOAbUTAPAbIH TEXHOJIOIUAJbIK PEXXUMAEPI MEH CAMAJbIK KOPCETKILUTEPI

AHOamna: 3epmmey obbekminepi 6akwa dakblndapb! 60bin mabbinadbl: KayblH MeH ackabakmbiH
SFHU amaJsiraH 0aKbiri0apOblH MEKMUH CbiFbIHObIIaPbI (KOM).

TexHonozausnblK pexumdepdi maHOay Ke3iHOe (eudpomodyrnb, memnepamypa, pH-opma) « Topreda»
copmmbl KaybiH XoHe «KapuHa» copmmbi ackabak CbifbIHObIIapbIHaH MEKMUH aiy YWwiH ¢hepmeHmmik
npenapammel (nonuzasakmypoHasa) eHezisep andbiHOa 12-15 caram iwiHOe 48-50°C memnepamypada
wukisammeiH cyda andbiH ana iCiHyi y3eae acbipbliidbl. AnlObiH ana iciHeeH wukidammaH ajlbiIHambiH
eKmuH canachlHbIH Xofapbl kKepcemkiwumepi 6ap. bakwa dakblndapbiHbIH WUKI3ambiH hepMeHmamuemi
eHOey eH a3 doszameH — 0,5%, memnepamypa Ouarna3oHb! 38,0-0eH 41,0 °C, pH opma 4,0-0eH 7,0-2e delliH,
audpomodynsyusnapdarbl WuUKizam reH cyOblH canMakmblK apakamblHachl Ke3iHOe xypeaisindi: 1:4, 1:6, 1:8,
1:10, 1:12, 1:14 xoHe 1:16, pH=5,3-5,9 0,1 H NaOH xoHe 1H cipke KbiwKbinbl epimiHOinepimeH 6acmankbi
maburu opmaHbl pemmel ombipbin, nekmuHdi «Toprneda» copmbl KayblH CbifbIHObINAPbIHaH
epmeHmamuemi sakcmpaaupriey KesiHoe YCbiHbIIFaH 40-41°C memnepamypada, pH=6,0 audpomodyrnbide
1:10, nekmuHOi «Toprneda» copmbl KayblH CbifbIHObIIAPbIHaH hepMeHmamuemi sKcmpaasupriey Ke3iHoe
epmeHmmiH oHmadbl do3ackl 2,0% 003a xoHe 4-5 caram aKcrosuuusi yakblmbl 605bin mabbiiambiHbl
aHbIKmarnosbil.

Tyiiin ce30ep: 6akwa Oakbindapsbi, «KapuHa» ackabak copmebl, « Toprieda» KaybiH COPMbI, MEKMUH,
2udpomoQyirib.

KoplwaraH opTaHblH nacTtaHybl canjapblHaH ajaMm af3acbiHblH  ayblp MeTangapMeH
nactaHybl npobnemacbiH LWwewy TacingepiniH, Gipi AeTokcuMkaumsnblk kacuettepi 6ap eHimaepai
agipney OGonbin Tabbinagbl. KopfacbliH, cbiHan, kagMui >xeHe 6acka ga meTangap CUSKTbI
MeTangapMeH YynaHfaH kesge TuiMai aHTugoTanapgbld Gipi-nektmH 6onbin caHanagbl, On
MeTangapablH KaTTbl 8cep eTyi XafganblHOa FaHa eMec, COHbIMEH KaTap y3ak yakbIT Ooibl aF3ara
Kenin TycKeH kesae ae konawunbl acep etedi. repy npoueciHe NeKTUH ayblp MeTangapMeH XoHe
paguoHYKNMOTEPMEH KOcblnaTtbiH, TabuFn XonMmeH af3agaH GeniHeTiH epiMenTiH Ty3gap Ty3eTiH
MEeKTUH KblWKbIbIHA avHanadbl. Af3afjaH paguoakTuBTi 3aTTapdbl WbiFapydblH 6acka ga
MexaHu3mi 6ap — ONn MNEKTUHHIH, TeMeH MonekynanblK (pakuMsacbl KaHfa eHin, ©annaHbICTbl
KewweHaep Kypy kabineTTiniriHiH apkacbiHaa MymkiH 6onagp! [1].

KasakctaHga nekTuHAi npenapaTttapibl, aTan antkaHga kavtanama wukisat pecypcrapblH
OHAIpY YLWIiH XeTKiNiKTi wukizat 6asacebl 6ap. byn npobnemaHbl Wwewyaid yTeiMAbl XongapbiHbIH
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Oipi Gacekere kabineTTi MEKTMH ©HIMAEPiH (MEKTUH CbIFbIHAbICHI, MEKTMH KOHLEeHTpaTtbl) ana
OTbIpbIN, ap3aH 6akKwa AakbiigapbiH TEPEH eHAEYAIH FbINbIMM XXeHE TEXHOMOIMANbIK 6asacbkiH Kypy
6onbin Tabbinage! [2].

Bakwa paakbingapbiHblH, CbifbiHAbUIAPbIHAH  NEKTUHAI 3aTTapAbl any YWiH Xapamabl
depMeHTTI npenapaTTapdpbl ipiktey NekTuH any 6onbliHIWA 3epTTeyLwinepaid, TaxipnbeciH 3eptrey
OHbl Tangay aHe (bepMeHTTi NnpenapaTTapdbl XeTKi3yLwi prpmanapmeH nNpakTukanbIk XXyMbicTap
Heriginge XyprisineTiH 6onaabl. AMNMpuUKanblK TacinMeH Gakwa AakbingapbiHaH nNekTuHai Geny
YLWIiH HefyprbiM Konawmnbl Gonbin TabbiaTblH PEepMEHTTIK npenapaTTapblH, HeEMece onapablH
KOMMNO3NUMANAapbIHbIH,  aCCOPTMMEHTI  ipikteneTiH  6Gonagbl.  IpiktenreH  depmeHTaTUBTIK
npenapatrapga ackabak neH KayblHHbIH CbifblHObINAPbIHAH NEKTMH any YWiH onapabiH
XapaMmabinblkTapbl  Toxipubenik  TocinmeH  3epTTeneai  [3]. bakwa  agakbingapbiHbIH
CbifblHObIAPbIHAH  MEKTUHAI  3aTTapdbl  anydblH,  yThiMAbl  PEeXUMiH  Tangan, epMeHTTi
npenapaTTapabl Nanganady apkbiibl ackabak neH kayblH CbifbIHAbICbIHAH KypamblHAa NEKTUH 6ap
CbifblHAbl anyAblH, TEXHOMOrMANbIK pexXumaepiH (TemnepaTypacbl, (PEPMEHTTI npenapaTtTbiH
nosanapbl, pH) 3epTTey xaHe hepMeHTTi npenapaTTapiblH, OHTalNbl go3anapbiH exgey 6onbin
Tabblinagbl (NEKTUH, KAPOTUH XXBHE Xanmnbl KAHTTbIH, KYpamblH aHbikTay) [4]. Byn peTtte doepMeHTTi
npenapatTbl eHrisep angbiHaa 20-60°C TemnepaTypaga 12-15 caraT 6GoWbl LWIMKI3ATTbIH cyda
angblH ana iciHyi >kysere acbipbiiagbl. bakwa pakbiigapbiHbiH, LWKKI3aTbIH PepMEHTATUBTIK
eHaeyani Tabwurn TypneHreH optaHbl 0,1 H NaOH xaHe 1,0 H cipke KbllWKbIbl epiTiHAinepimeH
peTTen OTbIpbIM, LWKKI3aT NeH CyAblH canMakTblk apakaTbiHackl 1:10-HaH 1:13-ke gewiH 6onFaHaa
33,0-geH 41,0°C xoHe pH opTa 5,5-TeH 8,0-re geitiH TemnepaTypaaa xypriseai. byn xaraaitna en
OHTannbl pH opTackl xeHe MHKybaunsa Temnepartypachl ackabak neH KayblH CbifbiHAbINAPbIHAH €H,
KblCKa YyaKbIT iWiHAe NEeKTUHHIH eH ken Menuwepi 6eniHeTiH 6Gonagbl. ©ciMAIK LWKWKI3aTbIH
depMeHTaTuBTI eHaeyAiH y3akTblFbl 1-0eH 6 caFaTka AeniH hepMeHTaTUBTI 3KCTpaKuusa XKyprisy
KOnbIMEH ankblHAanaTtbiH 6onaabl.

Tasa Hemece KeweHi epMeHTTi npenapaTTblH [03acbl MEKTUHHIH caHAbIK LUbIFYbIH
3epTxaHanblK TaCINIMEH onapAblH, angbiH-ana 6enceHainiriH eckepe oTbIpbIn, OHbIH 6CYy A03anapblH
ecKepin, 3KCNepUMEHTTIK XOfMeH Tekcepinedi. lNekTnHAi cbifygaH any TexXHONOrnAcbiHOafbI
OHTaWmbl XYMbIC [03acbl CanbiCTbipManbl KbiCka YyakbIT iWiHAe ©HIMHEeH MEKTMHHIH GapblHWwa
GeniHyi blknan eTeTiH hepMeHTTIi nNpenapaTtTbiH NanganaHblFaH gosacbl 6onbin caHanagbl.
MeKTMH CbIfbIHObICLIH CaKTay YLWiH OHbl Bakyymablk Oynay oagiciveH 20-25% epwuTiH Kypfak
3aTTapablH KypambiHa OeWiH wWofblpnaHabipagbl XeHe nekTuH menwepi 2,0-3,0% xoaHe cakray
YWiH Kangbipbinagbl. Texipnbe yw peT kamtanaHbin, an anbiHFaH HaTwkenep .. JlaknHHIH,
cTaTUCTUKanbIK adiciMeH engenai [5].

Ackabak CbifblHObINApbIHAH NEKTUHAI 3aTTapabl anyablH YTbIMAbl PEXUMIH TaHaay, OypbiH
XyprisinreH 3epTreynep HerisiHge ackabaktblH «KapuHa» COpTbiHAH Xannbl NEKTUHHIH Kypambl
MEH CbIfbIHAbIHbIH, LWbIFybl 60MbIHIWA KypaMbiHAa NeKTUH 6ap CbiFbiHAbI any YyLwiH 864eH Xapamabl
ekeHairi aHblkTangbl. [ektnHai Geny ywiH depmMeHTaTUBTI nNpenapaTnonuranakTypoHasa
KongaHbinabl. TexHonorvanblk pexumaepai (rmgpomoaynb, Temnepatypa, pH opta) 3epaeney
kesiHae «KapuHa» copTTbl ackabak CbifbiHAbINAPbIHAH KypaMblHAa NEeKTUH 6ap CbiFbiHAbI any YLiH
depMeHTTi npenapaTtTbl eHrisep angbiHga 12-15 cafat iwinge 48-50°C TemnepaTypaga
LWMKI3aTTbiH Cyda angblH ana iciHyiH Xy3ere acblpdbl. AnfblH ana iciHreH LuKizaTTaH anblHaTbIH
NEKTUH canacblHbIH, XXOFapbl kepceTkiwTepi 6ap. bakwa gakbUblHbIH WKKi3aTbiH epMeHTaTUBTIK
eHaey Temnepatypacbl 38,0 - neH 41,0°C-ke peitiH, pH opTtacbiHbiH 4,0-aeH 7,0-re OewiH
ananasongapbiHga 0,5%, rmgpomogynsumsinapdarbl LWIMKI3aT MeH CcyablH  canmakTblk  apa
kaTblHacbl kesiHge >xyprisingi: 1:4, 1:6, 1:8, 1:10, 1:12, 1:14 xaHe 1: 16, pH=5,3-5,9 0,1 H NaOH
CbIFbIHObICBIHLIH, TabuF opTacbkiH xaHe 1H cipke KbiWKbINbl epiTiHgiciMeH peTTenai. LukisaTThbiH
eHaey y3aKkTbifbl 3 cafFarT ilWiHae epMeHTaTUBTI AKCTPaKLUUA XKYpPri3y KOnbIMeH aHbIKTanabl.

byn peTTe, UHKyGaUMsiHbIH, €H OHTawnnbl pH-opTackl, TemMnepaTypachl XaHe rmgpomMoayrbi
6onbin 6enrini 6ip Gipaen yakbIT iWwiHAe ackabaKTblH, ChifbIHAbIIAPbIHAH NEKTUHHIH, €H Ken MenLwiepi
GeniHeTiH 6onaabl. PepmMeHTaUNs asiKTanfFaHHaH KeWiH CbifblHAbI CY3Y, CbifbIHAbI Ta3anay >aHe
arapTy ywid 15 mMuHyT iwinge muHyT 8000 anHanbimga LleHTpudpyranay »xyprisingi, cogaH KewiH
CbifblHAbl cankbiHaaTymeH 30 MuHyT Goibl 75-77°C TemnepaTypaga CbifblHAbIAA hEpMEHT
MHakTuBaumsinangbl. AckabakTblH «KapuHa» copTbl KypambliHAa MNEeKTUH 6ap CbifblHAblI any
KesiHaeri OHTalnbl TEeXHONOrnAnblK pexumaepai  (rmgpomogynb xaHe pH-opTa) 3epTtTey
HaTWXKenepi 1-cypeTTe KenTipinrex.
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CypeT 1 — pH-opTaHbIH X8He rMapoMOAyNbAiH NEKTUHHIH, LWbIFY A9pexeciHe acepi

OHTannbl TEXHOMNOMMANbIK pexXnMmaepai 3epaeney HaTukeciHae: rmapomoayrnb xaHe pH-
opta, «KapuHa» ackabak ChbIfblHObICbIHAH MNEKTUHAI (OepMEHTaTUBTI 3KCTparuprey KesiHge
oHTannbl pH opta 6onbin 6,0 geHreniHge pH-opta xaHe 1:10 rmgpomoaynb (kypambl 0,68%)
©onbin TabbinaTbiHbl aHbIKTaNabl, enTkeHi pH-opTa kesiHae: 4,0, 5,0 xoaHe 7,0 aeHreninge pH-opTta
XaHe rmgpomogynax 1:4, 1:6, 1:8, 1:12, 1:14 xeHe 1:16 anblHFaH CbifblHAbINAP a3
KOHLEeHTpauusga nektnH 6ongbl.

«KapuHa» ackabafblHblIH, CbifbIHAbIIAPbIHAH KypaMblHAA NEKTMH Gap CbifbiHAbLI any KesiHae
OHTaNbl TEXHONOMNANLIK PEXUMAI (TEMNepaTypaHbl) 3epTTey HaTuXKenepi 1-cypeTTe KenTipinreH.

OHTannbl TEXHOMOrMAMNbLIK pexumai 3epaeney HaTuXeciHae: ackabak CbIfbIHObICbIHAH
NeKTUHAI hepMeHTaTUBTI aKCTparMpney kesiHae ChiFbiHAbIHBIH OHTalinbLI TemnepaTypackl 40-41 °C
(kypambl  0,68-0,69%) ©6Gonbin  TabbinaTblHbl  aHbIKTandpl, ON  KenTereH obnuraumanbik
MUKPOOPraHnM3Maep YLiH Kkonancbid 6onbin Tabbinagpl, 6yn rmgpomogynege 1:10 TeXHONOrNANbIK
yoepicte oH ocep eteai, 1:4, 1.6, 1:8, 1:12, 1:14 xeHe 1:16 anblHfaH CbifbiHAbINAP a3
KOHLeHTpaumsaa nektmH 6ongabl (2-cyper).

«KapuHa» copTblHbIH, CbifbiHObIAPbIHAH NEKTUHAI hepMeHTaTUBTI aKCTparnpney kesiHge
PEPMEHTTIK KELUEH YLUiH 9KCMO3NLMUSAHBIH OHTaWMbl 403ackl MEH yaKbITbiH aHbIKTay HaTWXKenepi 2-

cypeTTe KenTipinreH.
1
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CypeT 2 — ®epMeHTTI NpenapaTTblH, 3KCNO3ULNS YaKbITbIHbIH )XoHEe KOHLEeHTPaUUSChIHbIH
NEKTUHHIH, LWbIFY AapexXeciHe acepi

Ackabak CbifblHAbINApbIHaH NEKTUHAI hepMeHTaTUBTI aKCTparnpney KesiHae hepMeHTTiK
KeWweH YLWiH 3KCMO3UUUSAHBbIH, OHTalmnbl 403acbl MEH YakblTblH aHblKTay KesiHge YCblHbiFaH 40-
41°C, pH=6,0, rmgpomogyne 1:10 TemnepaTtypaga, ackabak CbifblHAbINAPbIHAH MNEKTUHAI
dhepmeHTaTMBTI IKCTparmpney kesiHae epmeHTTiH oHTannbl ao3ackl 2,00% posa xaHe 4-5 carat
3KCNOo3nuUms yakbiTbl (NEKTUHHIH Kypambl — 0,78-0,80%) 6onbin TabbinaTbiHbl aHbIKTangbl.

«KapvHa» copTTbl ackabak CbifblHAbIIApPbIHAH MNEeKTUHAI 3aTTapdbl anydblH,  YTbiIMAb
peXuMiH TaHgay HeTuxeciHae (TemnepaTtypa 40-41°C, nonuranakTypoHasbl bepMeHTT
npenapaTtbiHbiH, Menwepi 2,0%, opTaHbliH, pH — 6,0 eHe 3akcno3uumsa yakpiTbl 4-5 caFat Kypagbl)
kenemi 1000 mn. kypambiHga nekTuH 2,40-2,52+0,02% xoHe epuTiH Kypfak 3attap 22,0-
25,0+0,02% peniH. An,kayblH CbifblHAbINAPbIHAH NEKTUHAI 3aTTapAbl anyablH YTbiMAbl PEXUMIH
TaHgay, OypbiH KypridinreH 3epTreynep HerisiHae «Topnega» COPTbIHbIH KayblHbl Xanmnbl
MEKTUHHIH, KypaMbl XX8He CblIfbIHAbIHbIH, LWbIFybl BOMbIHWA KypaMbliHAA NEeKTUH 6ap CbiFbiHabl any
YLLiH 964€eH xapamabl eKeHgiri aHbIKTanabl.

KayblH CbifbiHObINAPbIHAH NEKTUHAI 3aTTapAdbl anyablH YThiMAbl PeXUMMIH TaHaay, GypbiH
XYprisinreH 3eptreynep HerisiHae «Topnega» COPTbIHbIH, KayblHbI Xarmbl NEKTUHHIH, KypaMbl XoHe
CbIfbIHAbIHbIH LWbIFybl BOMbIHWA KypamblHAA NEKTUH Gap CbifbiHAbI any ywiH a6aeH xapamabl
eKeHAiri aHblkTangbl. «Topnega» CcopTbl KayblH CbifblHAbINAPbIHAH  KypaMblHAa nekTuH 6ap
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CbIfblHOblI any KesiHderi OHTaWnbl TEXHOMNOrMANbIK pexumaepai (rmgpomoaynb xeHe pH-opta)
3epTTey HaTmXenepi 1-kecteae KenTipinreH.

OHTannbl TEXHOMNOMMANbBIK pexnuMmaepai 3epaeney HaTuxeciHae: rmapoMoayrb xaHe pH-
opTa, «Topnema» copTbl KayblH CbifblHObINAPbIHAH KypamblHAa nMekTuH 6ap  CbiFbiHAbI
depMeHTaTMBTI ToacinMeH (nonuranaktypoHasa epmeHTi) anfaH kesge, «Toprnega» KayblH
CbIfbIHObICbIHAH MEKTUHAI depMeHTaTUBTI aKCTparnpney kesiHge oHtawmnbl pH opta Gonbin 6,0
xoHe rmgpomoayrnb 1:10 (nektuH menwepi 0,68-0,72%) 6onbin TabbinaTtbiHbl aHbIKTaNAbl, OATKEHI
pH-opTa kesiHge: 4,0, 5,0 xeHe 7,0 geHreninge xaHe rmgpomoaynax 1:4, 1:6, 1:8, 1:12, 1:14 xeHe
1:16 anblHFaH CbifblHABINAPAbIH KYpamMblHOA NEKTUH a3 KoHUeHTpaumsiga 6ongbl (1-kecte).

Kectege 1 — «Topnega» copTbl KayblH CbifblHObINAPbIHAH KypamblHAa nekTuH ©Gap
CbifblHObl any KesiHOeri OHTannbl TexXHOMOorusmnblK pexumaepai (rmgpomogynb, pH-opTa,
Temnepartypa) 3epTTey HaTumKenepi

M'mapomoaynbaiH KaybIHHbIH (hepMeHTaTUBTI CbiFbiHAbIAAFbI NEKTUH KypaMbl, %
KOpCEeTKILLI pH opTa OKCTpaKTiHiH TemnepaTypacsl

4,0 5,0 6,0 7,0 | 38°C | 39°C | 40°C | 41°C
M'mppomoaynb 1:4 0,52 0,54 0,58 0,54 0,52 0,53 0,55 0,56
'apomoayns 1:6 0,57 0,60 0,63 0,61 0,57 0,59 0,62 0,60
'vapomoayns 1:8 0,60 0,62 0,67 0,64 0,61 0,63 0,67 0,65
"'apomogynb 1:10 0,62 0,64 0,72 0,68 0,64 0,66 0,71 0,69
M'mapomoaynb 1:12 0,61 0,62 0,70 0,67 0,62 0,64 0,68 0,67
'vapomogynb 1:14 0,58 0,60 0,68 0,62 0,58 0,62 0,66 0,64
M'mapomoaynb 1:16 0,55 0,57 0,63 0,60 0,56 0,58 0,64 0,61
M+m 0,02 0,01-0,02 0,02- 0,02- | 0,02 0,01- 0,02- | 0,02-
0,03 0,03 0,02 0,03 0,03

OHTannebl TEXHOMOrUANbIK pexumai 3eppeney HaTUXecCiHae: CbIfbIHObIHbIH,

TemnepartypacblH «Topnega» COpPTbIHbIH, KayblHbIHAH MEKTUHAI dhepMeHTaTMBTI JKcTparumprey
KesiHOe CbIfbIHObIHBIH OHTaWnbl  TemrepaTtypacsl 40-41°C (kypambl  0,69-0,71%) ©Gonbin
TabblnaTbiHbl aHbIKTaNAbl, 0N KenTereH obnmMraunsniblk MUKPOOPraHM3mMaep YLiH Konancbl3 6osbin
Tabbinagpl, 6yn TexHonormanelk npouecte, 1:10 npurmgpomogynga oH acep etedi, an 38-39°C
TemnepaTypaga *oHe rapomopynaxta 40-41°C (kypambl 0,69-0,71%) TemnepaTypa 6ombin
Tabbinagbl. 1:4, 1:6, 1:8, 1:12, 1:14 xoHe 1:16 anbiHaTbiH CbIFbIHOLIIAP, MEKTUH as
KOHUeHTpauusga oonfaH.

KayblH CbIfblHObINApbiHAH MEeKTUHAI depMeHTaTUBTI aKCcTparuprey kesiHoe epMeHTTIK
KelleH YLWiH 3KCNO3ULMSAHbIH, OHTaumnbl 403acbl MEH YaKbITblH aHbIKTay KesiHae 40-41°C, pH=6,0,
rmgpomoayne 1:10 yCbiHbINFaH Temnepatypaga, «Topnega» COPTbIHbIH CbiFbIHAbINAPbIHAH
NeKkTUHAI hepMeHTTi aKcTparupney kesiHge epmeHTTiH oHTannbl gosackl 2,0% fosa xaHe 4-5
caraT 9KCNo3nums yakpiTbl (MEKTUHHIH Kypambl — 0,85 — 1,05%) 6onbin TabbinaTtbiHbl aHbIKTaN4bl.

«Topnega» COpPTbIHbIH  CbifblHAbINAPbIHAH  NEKTUHAI  3aTTapdbl  anygblH,  YThiMAbl
pexuMaepiH Tangay HeTwxeciHoe (Temnepartypa 40-41°C, nonuranakTypoHasbl (epMeHTTi
npenapaTtbiHbiH ao3acbkl 2,0%, opTaHbiH, pH — 6,0 xaHe akcno3uumsa yakbiTbl 4-5 cafaT) kenemi
1000 mn KypambiHOa NeKTMH Gap CbifblHAbl anbiHAbl. AnblHFAH CbifbIHABI BaKyymAablk Oynay
aficimeH koHueHTpaTTanfaH, RV 05 basic 2-B mapkanel annapatrapgbl 58-60°C pexuminge 0,5-
0,7 atm. KypambiHAa nekTuH 2,40-2,52+0,02% xaHe epuTiH Kyprak 3attap 22,0-24,0+0,02% aemniH.

XKyprisinreH 3epTreynepai KopbITbiHAbINAN Kerne, KOpbITbIHAbI XKacayFa 6onagb!:

1. «KapuHa» copTTbl ackabak CbifbiHObIIApblHAH MEKTUHAI 3aTTapAbl anygblH, YTbiMAbl
PeXMMiH TaH4ay HaTwxeciHde yCbiHbiFaH TemnepaTypa 40-41 °c, pH=6,0, rmgpomogyne 1:10,
ackabak CbifblHObINApbIHAH NEKTUHAI (bepMeHTaTUBTI aKCTparvpney kesiHae hbepMeHTTiH OHTannbI
po3ackl 2,0% posa xeHe 4-5 carar aKcno3uvums yakbiTbl (NEKTUHHIH Kypambl — 0,78 — 0,80%)
©onbIn TabbiNaTbiHbl aHbIKTANAbI.

2. MektnHai «Topnega» copTbl KayblH CbifbiHABINAPbIHAH hEPMEHTATUBTI 3KCTparupney
kesiHae ycbiHbinFaH 40-41°C Temnepartypaga, pH=6,0 rugpomoaynaga 1:10, nektuHai «Topnega»
COpPTbl KayblH CbIfblHAbINAPbIHAH (DepMeHTaTUBTI aKCTparupney kesiHae epMeHTTIH OHTaWnsbl
nosachkl 2,0% [o3sa xaHe 4-5 carat akcno3nums yakpiTbl (MektuH menwepi — 0,85 — 1,05%) 6onbin
TabblnaTtbiHbl aHbIKTaNgpl.
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3. «KapuHa» copTbl ackabak cbifblHObINAPbIHAH XaHe «Toprneda» copTbl KayblHbIHAH
XacarnfaH KypamblHga nekTuH 6ap coifblHAbINapablH, canarnbl KepceTkiwTepiHe Gara bepingi.

4. TlekTuHre kaTbiCTbl GannacTel 3aTTap 6onbin TabbiNaTbiH LWMKI3ATTap MEH MEKTUH
eHiMaepaeri kKaHTTapablH GMOXMMUANBIK Kypambl aHbikTangpl, 6yn ocbl LWWMKI3aT TyprepiH NEKTUHAI
3aTtTapbl rmaponunsgey-akctparnprieyre ganbiHaay KaKeTTiniriH Herisgeng,.
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TEXHOJNOM’MYECKUE PEXUMbI U KAMECTBEHHbIE MOKA3ATEJNIN NEKTUHCOOEPXALLUX
QKCTPAKTOB U3 BTOPUYHbLIX CbIPBEBbLIX PECYPCOB
C.T. AsanmoBa, M. XK. Kusatosa, X.C. Habuesa, 3.C. YikacoBa

Ob6bekmamu uccredosaHus s18stomcs baxyesbie Kybmypbl: MEKMUHO8bIE 3KCMpaKmbl U3 ObIHU U
MbIK8bI, M. €. U3 yKa3aHHbIX Kyribmyp.

lNpu ebibope mexHoMo2UYeCKUX pexumos (2udpomoldyrnb, memrepamypa, pH-cpeda) Odns
rosnyyeHuUsi copmosol ObiHU « Toprieda» U nekmuHa U3 MbIKBEHHbIX 3KCmpakmos copma «KapuHa» rneped
ssedeHUeM hepMeHmMHO=20 rnpenapama (rnonuzanakmypoHasa) 8 mequue 12-15 yacoe ocyuwecmenanock
rnpedsapumernibHOe OomeK Cbipbsi 8 800e rnpu memnepamype 48-50 °C. Wmeem ebicokue nokazamenu
Kayecmea riekmuHa, rnosly4aemMozo u3 rnpedsapumesibHo 00bbimozo cbipbsi. PepmeHmamueHas o6pa6omKa
Cbipbsi bax4yesbix Kynbmyp ¢ MUHumarnsHou 0o3ol - 0,5%, memnepamypHbil duana3oH om 38,0 do 41, 0°c,
pH-cpedHee om 4,0 do 7,0, npu Macco8omM COOMHOWEHUU Cbipbs U 800bI 8 2udpomodynayusx: 1:4, 1:6, 1:8,
1:10, 1:12, 1:14 u 1:16, pH=53-5,9 0,1 H pacmeopamu NaOH u 1H ykcycHol kucriomsl pu
epMeHmamueHoOM 3KCcmpazauposaHuu U3 3IKcmpakmos ObiHU copma «Toprneda» rnekmuHa C
peeynuposaHueM ucxodHoul npupolHoU cpedbi pacmeopamMu yKCycHOU Kucrnomsl npu memnepamype 40-41
°c, pH=6,0 e cudpomodyne 1: 10, ycmaHoerneHo, Ymo fnpu ghepMeHmMamueHoOM aKCmpaauposaHuu rnekmuHa
u3 ObIHU copma « Topneda» onmumarnbHoU do3ol chepmeHma sigrnsiemcs 0o3a 2,0% u epems akcriosuyuu 4-
5 yacos.

KnioueBble cnoBa: baxyesble Kynbmypbi, mbikea copm «KapuHa», ObiHA copm «Toprneday,
rekmuH, audépomodyJib.

TECHNOLOGICAL REGIMES AND QUALITY INDICATORS OF PECTIN-CONTAINING EXTRACTS
FROM SECONDARY RAW MATERIALS
S. Azimova, M. Kizatova, Zh. Nabiyeva, Z. Uikassova

The objects of the study are melon cultures: pectin extracts from melon and pumpkin, i.e. from these
cultures.

When selecting technological modes (hydromodule, temperature, pH-medium) for the production of
melon «Torpedo» and pectin from pumpkin extracts of the variety «Karina» before the introduction of the
enzyme preparation (é)olyga/acturonase) for 12-15 hours, preliminary edema of raw materials in water at a
temperature of 48-50"C was carried out. It has high quality indicators of pectin obtained from pre-extracted
raw mater/a/s Enzymatic treatment of raw melons with a minimum dose — 0.5%, temperature range from
38.0 to 41.0°C, pH-average from 4.0 to 7.0, with the mass ratio of raw materials and water in
hydromodulations: 1:4, 1:6, 1:8, 1:10, 1:12, 1:14 and 1: 16, pH=5,3-5,9 0,1 n solutions of NaOH and 1H
acetic acid during enzymatic extraction of melon extracts of the variety «Torpedo» pectin with the regulation
of the initial natural environment solutions of acetic acid at a temperature of 40- 41°C, pH=6,0 in hydromodule
1: 10, found, that in enzymatic extraction of pectin from melon varieties «Torpedo» optimal dose of the
enzyme is a dose of 2.0% and exposure time 4-5 hours.

Key words: pumpkin variety «Karina», melon variety « Torpedo», pectin, hydromodule.
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HACCP SYSTEM FOR THE PRODUCTION OF SEMI-FINISHED MEAT PRODUCTS

Abstract : Competitive production management is impossible without comprehensive hazard
monitoring and critical parameters control at every stage of food production from raw material and auxiliary
materials delivery to ready product realization.

The HACCP system today is the main model of quality management and safety of meat products in
domestic production. Evaluation, risk analysis and risk management should be integrated into the corporate
governance process as one of the important components, taking into account the relevant strategy, tactics
and operational implementation. It is important to not only manage the risk, but also periodically review the
risk management measures such as the prevention, reduction and compensation of damage. The article
examines the features of the implementation and of the corporate risk management in the meat processing
plant.

Key words: HACCRP, critical control point, meat products, analysis, risk management.

People are allowed to expect that food they consume is safe. Meat and meat products
frequently have been involved in occurrences of foodborne illness. And foodborne illness is at best
unpleasant; at worst fatal.

All countries must have sufficient meat and meat products control programmes which will
guarantee that all population are getting safe meat products with a good quality, an acceptable
nutritional value, and an affordable price. Food control contains all activities to warrant the quality,
safety of food and linked to improve the health of population. In most European countriesthe
implementation of this system is mandatory, stipulated by law. Kazakhstan is also developing and
implementing HACCP concepts and it is becoming a mandatory measure, but not allenterprises
today use this system. Specialattention should be paid to meat processing, because meat is one of
the foods that is most susceptiblevarious types of pollution at any stage of production. In meat
manufacturing problems associated with the incidence of food borne pathogens like
Staphylococcus aureus, Salmonella enteritidis, Escherichia coli and others.lt can be reduced
through application of the hazard analysis critical control point (HACCP) concept. HACCP
approach is to prevent contaminations and ensure food safety at each stage starting from main
production through the stage of reaching to the final consumer (1-3).

The Codex Alimentarius General Principles of Food Hygiene (Codex Alimentarius
Commission, 1995a) sets a strong foundation for guaranteeing food hygiene. This document
highlights the important hygiene controls as each stage and recommends a HACCP method
wherever probable to augment food safety. However, meat safety must be seen as only one
essential aspect of overall food quality, and HACCP is one element of overall food quality control
programmes.

The HACCP system is worldwide accepted as the process for food safety managing.

There are seven principles of HACCP based on to:

identify any hazards that must be prevented eliminated or reduced;

identify the critical control points (CCPs) at the steps at which control is essential;
establish critical limits at CCPs;

establish procedures to monitor the CCPs;

establish corrective actions to be taken if a CCP is not under control;

establish procedures to verify whether the above procedures are working effectively;
establish documents and records to demonstrate the effective application of the
abovemeasures.

These principles provides a systematic control of food every day to identify food safety
hazards. And all principles aim to focus, identify and control of hazards during production. Hazards
are:

v Microbiological (measures to reduce the risk of contamination of meat from microbiological
hazards like Salmonela, E.coli,Campilobacter, parasites and viruses). There are been reported
“incidence of salmonellosis increased by 5.5 % with a 1 °C increase in the mean monthly
temperature in Kazakhstan”(4).
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The healthy animals can carrythese meat-borne pathogens by and cannot be detected by
sight or smell.

v" Chemical (contaminations like heavy metals, chemical solvents, cleaning and disinfection
mixtures).

v Physical (contamination with undesirable materials like glass, bone fragments, animal
teeth/in case of processing head meat, metal fragments such as sausage clips, broken knife
blades, needles, plastics and stones).

Kazakhstan must adopt and implement international food safety standards, management
programs and the whole food chain technologies to achieve a balance between three pillars of
sustainability: economical, environmental, and social. System being developedand embedded,
helps control every step of food production. However, the system will not effective without a
detailed and consistent description of all processes, requirements for raw materials and
preparationproduct, monitoring conditions, etc. The successful use of HACCP requires the full
commitment and immersion ofmanagement and the workers. It also requires a team approach.
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CUCTEMA XACCH OnA NnPOM3BOACTBA MACHbIX MONY®ABPUKATOB
»K.M. Atambaera, A.H. HyprasesoBa

YrnpaeneHue  KOHKYPEeHMOCMNOCObHbIM  pou3eodCmeoM  HEB03MOXHO 6e3  KOMIM/IEKCHO20
MOHUMOpUHea ornacHocmel U yrnpaerieHUsi Kpumu4yeckuMu rnapaMempamu Ha Kaxoom amarne
npou3zsodcmea nuu,eeozo npodykma om MOMeHma rocmyrnieHuss Ha npednpusimue Cbipbs U Mamepuasnios
0o nepedayu 20mogoeo nMpodyKkma Ha peanusayuro.

Cucmema XACCI1 Ha ce200HAWHUL OeHb 518/151emcsi OCHOBHOU MOOEJIbIO yrpassieHUsi Ka4ecmaom U
b6esonacHocmbio u3denuld u3 msica 8 omedecmeeHHoOM rnpouzsoocmee. OueHka, aHa/lu3 U yrnpaereHue
puckamu O0mMKHO 6bIMmb UHME2pupos8aHo 8 MPOUECC KOPriopamueHO20 yrpasreHusi Kak 00Ha U3 8aXHbIX
cocmasnsiowux, ¢ yyemom coomeememsyrowell cmpameauu, makmuku u ornepamusHol peanusayuu. lNpu
3MOM BaXHO HE MOJIbKO OCyWecmesnisimb yrpaesieHue puckamu, HO U nMepuoduYecKu repecMampuseams
makue Mepbl yrpasrieHusi puckamu, Kak rnpedyrnpexoeHue, CHUXeHUe u KomrneHcayusi yuiepba. B cmambe
paccmampusaomcs  ocobeHHocmu — 8HEOpeHUs U KOpropamueHO20  yrpaerieHusi puckamu Ha
msconepepabambigarouiem npednpusmuul.

Knrodesble cnosa: XACCII, kpumudeckas moYyka KOHMPOJS, MSCONpoOyKmbl, aHasus,
yrpaesieHue puckamu.

ET XXAPTbINTAN ®AEPUKATTAPbIH ©HAIPYIE APHANFAH XACCH XXYUECI
K.M. Atambaesa, A.H. Hyprasesosa

Bacekeee Kabinemmi eHdipicmi backapy Kayin-kamepdiH keweHOi 6akbinaycbi3 XoHe mamak eHiMiH
O6HOIpydiH 8p Ke3eHiHOe wWukKizam rneH mamepuarndap KociropbiHFa Keslin myckeH cemmeH 6acman dalbiH
eHiMOi camyra bepzeHze OeliH Kayinmi napamempriepdi bacKapychbi3 MyMKiH eMec.

XACCI xyleci b6yeiHai KyHi omaHObIK eHOipicmeai em eHIMOepiHiH canacbl MeH KayincizdiaiH
b6ackapydbiH Hezisei yneici 6onbin mabbinadsl. Teyekendepdi baranay,manday xoHe backapy muicmi
cmpameausiHbl, MaKmuKaHbl XoHe xelesl icke acbipyObl ecKepe OmbIpbif, MaHbI30bl Kypamoac
6enikmepdiH 6ipi pemiHde kopropamuemik 6ackapy npoueciHe uHmezpayusinaHybl muic. byn pemme
moayekendepdi 6ackapyObl Xy3eze acbipy faHa eMmec, COHbIMeH Kamap 3anandb! andbiH any, memeHlemy
JXXOHe emey cusikmbl mayekendepldi backapy wapanapbiH Ke3eH-Ke3eHiMeH Kalima Kapay MaHbI30bl.
Makanada em eHOey KacinopHbiHda moayekendepdi Kopriopamuemik backapy XeHe eHai3y epekwesnikmepi
Kapacmabipbiiadsbl.

Tyiin ce30ep: XACCII, cbiHu 6akbinay Hykmeci, em eHimMOepi, manday, meyexkendepdi 6ackapy.
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B.A. Uabipbiwes', A.H. Hyprasesosa', C.K. KacbimoB', M.6. Pe6e3oB?
' Cemelt KanacbiHbIH LLlokapim aTbiHaaFbl MEMMEKETTIK YHUBEPCUTETI
2CIJe;Leparlebll?l HayYHbIN LEeHTP NueBbIX cucteMm nvenn B.M. NopbaTtosa PAH, P®, r.Mockea

®YHKUMOHANObI ©HIMAEPAI ©HAIPYTE APHAIFAH BANKAPAFA OBHETI
KYHXXAPACbIHbIH XUMUATNDbIK K¥YPAMbIH 3EPTTEY

AHOamna: Makanada LUbirbic KaszakcmaH alimarbiHOa ecemiH cibip 6ankaparall XaHFarbl
OsHezaiHeH 6HOeriHIN anbiHFaH KYH)XapaHblH XUMUSITIbIK KypaMbiHbIH 3epmmey HomuXXesepi KepcemifzeH.
Enimizde ecemiH bankaparal ecimdiai myparnb! aknapam 6epinzeH. FbinbiMu-mexHuKasbiKk a0ebuemmepzae
capanmama Xxypeisinin, cibip barnkaparal aHfafbl OoHeziHiH eMOiKk npoguakmukarnblK Kacuemmepi
aHbikmandbl. 3epmmey HemuxenepiHe balnaHbicmel aliMarbiMbi3da ecemiH cibip 6ankaparali XaHfafbIHaH
anbiHFaH KyHxapaHblH mamak eHOipici canacbiHOarbl hyHKUUOHanobl uHepedueHm pemiHde natdanaHy
MyMKiHwWiniei 3epmmenezeH. OHAOIpic xardalisiHda barnKaparal xaHfFafbiHaH CyblK rpecmey oa0iciMeH
anbiHFaH KyHXapaHblH KypaMbiHOarbl akybl3, Kemipcy, MaloblH yrec casMakmapbiHbiH Kepcemkiwmepi
aHbikmandbl. 3epmmey macindepi xanbiKkaparnblk cmaHOapmmap b6olbiHWa aHbiKmandbl. 3epmmey
Kemepoeo KanacklHbiH MeMmiekemmik yHusepcumemiriH buomexHoroaus 3epmxaHacbhiHOa Xypaisinoi.
3epmmey HomuxenepiHe 6alnaHbicmbl efimisde ecemiH 6arnkaparali KyHXapacbkiHblH em ©HJipiciHOe
yHKUUOHanobl uHepedueHm pemiHde nepcriekmusmi Wwukidam pemiHde KepcemifizeH.

Tyiiin ce30ep: bankaparall KyHXapachl, (byHKUUOHaObl UHepedueHm, aKybi3, Mal, Kemipcy.

Cananbl emip kepceTkKilTepiHiH Oipi, TonblkkaHObl TamakTaHy 6onbin Tabbinagbl. AfHW,
aZlaM ar3acblH Heri3ri 3aTTap MeH HYTPUEHTTEpPAiH KepeKTi MernepiMeH kamTamacki3 eTy. byn e3
KeseriHAe afdaM ar3acblHblH ©cCyiHe >xaHe duaMKanblk AamyblHa, ©ananapablH, AeHcaynblfbiH
CaKTayF MeH KaKkcapTyFa KeMeKTece[i.

TonblkkaHabl TamakTaHygbl yWbiMAacTblpyda Ouonorvsanblk KepekTi KOMMOHEHTTEpPMEH
OalibITbINFaH, TaFaMAblK KYHAbINbIFLI XKOFApbl 6HIMAepaiH eHAipici MaHbI3abl pen atkapaabl.

Agam pauuwoHbiHga B ToGbiHOoafbl OspymeHaepaiH, MuHepanabl 3aT TeMipdiH XeHe
TOMbIKKAHObl aKybl3OblH, HEri3ri kKanHap kesi 6onbin TabbinaTblH, €T XeHe €T eHiMAaepi MaHbI3gbl
opblH anagbl. Onap dyHKUMoHanabl eHiMaep eHAIpIcCi YLWiH Heriari eHim peTiHAe KapacTbipbinagbl.

TamakTaHyablH, pauuoHangblFbl MeH TeHrepiMAiniri agamHblH KyMbicka KabineTTiniriH
cakTayfa blknan eTedi >XoHe KopllaFaH opTaHblH KOfancbl3 acepiHe af3aHblH OewnimagenyiH
apTTbipagbl.

Kypama Tamak eHiMaepiHiH acCOPTUMEHTIH KeHeWTyAiH 6ip xonbhkabanbl eceTiH ecimaik
LWMKI3aTbIHbIH, XXaHa A9CTypni emec TypnepiH nanganaHy 6onbin Tabbinagpl. biperen xumMuanbik
XXOHE MUKPO3NEMEHTTIK KypaMbIMEH epekKLUeneHeTiH, NepcnekTUBTI eciMAIK WKrKi3aThbl peTiHae cibip
Gankaparan osHeriH anTtyra 6onagpl. Cibip 6ankapran OSHErIHIH, NepcrneKkTMBaChbiH OHbIH OHIMAINTi
MEH TaFaM KyHAbINbIFbIHA XXaHe BuopecypcTapablH XaHapybiMeH 6arinaHbicTbipyFa 6onaabi [1].

bankaparan kaparan TyKbIMAACbIHA XaTaTblH KbIfKaH »KanblpakTbl 6uik araw. KasakctaHga
AnTtanpga, Tapbaratan xoaHe CaybipTaynapbiHga eceTiH Gip faHa Typi Cibip 6ankaparanbl Gap.
OHblH 6uikTiri 30 m-gen, AOiHiHIH guvameTtpi 175 cm-rexetedi. VHe Topi3di X iHilke, Xymcak
KblfiKaHXanblpakTapblHblH - y3blHObIFbl 3-4 cM, eHi 1-1,5 mm, kpicta Tycin kanagbl. CiGip
Bankaparanbl KOCKbIHbICTbI, Oipynni ecimgik. ATanblk Oypi conmakwa wap Topisdi, akwbisi,
capbITycTi. On xanblpakcbl3 KbiCka epKkeHAe eHin, XeTineai. AHanblK Oypi y3blHLIA KbI3bi1, KbI3FbIMT,
Xacbin TyCTi, Heri3ri AiHiHae navpga 6onagbl. XKen apkbiibl To3aHAaHagbl. Mambip-maycbim
annapblHga ryngengi. Tambi3- KblpKynekTe Xemici bypimeH katap nicegi. [oHi capfbiitay, KYHrpT
XonakTbl 6onagbl. 15-20 xbingaH keniH xemic 6epe 6actangpl, 300-500 xumn xacangpl. Tapanybl:
Cibip 6Gankapafambl Te3 6©CeTiH, >XapblK CYWriW, Cyblkka, bICTbIKKA, KyLWTi >Xenre TesimMai
bonfangbiktaH ConTycTik xoaHe Lbirbic KaszakctaH eHipnepiHaoe ekne opmaH afawbl peTiHae
ecipinegi [2].

Peceli eniHae cibip 6ankaparai goHeriH KOHOUTEPIiK, HAH-TOKALL eHAipicTepiHae XaHe CyT,
Man eHiMAepiH asiprieyae kongaHbinagbl. An eT XeHe eT eHiMaepi TexHornorusicbiHaa cibip
Oankaparan KyHXapacblH KongaHy Typanbl aknapattap XeTkinikcis. Kasakctanga 6yn ecimaik
LUMKI3aTbIH XXaHa Tamak eHiMAepiH a3ipneyae KongaHblnvanib.

>Korapblga kenTipinreH ManimeTTtepre colkec cibip Oankaparai KyHxapacbl KOCbINFaH eT
eHimaepiH eHaipy e3ekTi GarbiT 6onbin Kenegi. ET eHimaepi peuentypacbiHa 6acka LIMKi3aTThbl
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KOCy, onapablH, MHIPEANEHTTIK KypaMblH, Taramablk, SHEpreTukanblK KYHAObIMbIFbIH XOHE TYTbIHY
KacueTTepiH peTTeyre XaHe TypreHaipyre kemekrecesi.

YKymbicTbiH MakcaTbl LWbiFbic KasakctaH anmarbiHaa eceTiH cibip Oankaparani agsHeriHeH
anblHFaH KyHXXapaHblH XUMUAIbIK KypaMblH 3epTTey 6onbin Tabbinagbl.

3epTTey HbicaHbl peTiHOE eHAIPICTIK XaFganga anbiHFaH Gankaparan XaHfFafbl O9HETIHIH
KyH>Xapacbl anbiHabl. KyHxapaHbl 6ankaparan gaHeriHeH Mangpbl Cyblk NpecTey afiCiMeH Chifbimn
any apkblnbl anagbl. ©HAipicTe Oankaparam KyHXapacbl ekiHWIiNik eHiMm 6onbin Tabbinagbl.
CobiHamanap MEMCT 13979.0-86 TanantapbiHa CoMKec anblHAbI.

bankapafan KyHxapacblHblH, XMMUANbIK KypamblH 3epTTey KesiHOoe cTaHgapTTbl 3epTTey
aaicTepi kongaHbiNgbl: akybl3 ynec canmarbiH MEMCT 13496.4-93 6onbiHwa Kbenbaan agiciveH
aHblkTangbl, binFan ynec canmarbiH — MEMCT 31852-2012 (ISO 6756:1984), mangblH ynec
canmarblH — MEMCT 10857-64, kemipcy ynec canmarbiH - MEMCT 26176-91, kynginikti — MEMCT
26226-95 6oWblHLLA aHbIKTanabl.

ByriHri TaHOa asbIK-TyNiK eHIMAEepiHiH, iWwiHaeri eH cypaHbicka ne TyprepiHii Gipi on erT.
dyHKuMoHangbl 6afbiTTarbl €T eHIMAEPiHIH aCCOPTUMEHTIH KOOENTY YLUIH 6CIMAIK MHIPEANEHTTEPIH
nanganady madpbi3gbl Gonbin kenedi. ET eHimaepiHiH KypambiHOA ecCiMAik WHrpegueHTTepiH
nanganaHy TeXHOMNOrnANbIK akTopFa HerisgenreH — ©eHIMHIH, LUbIFbIMbIHBIH, YIFalobIMEH XoHe
KYPbUTbIMAbIK-MEXaHMKanblK KaCMEeTTEPIHIH, XakcapybiMeH 6annaHbICTbl; 9MeyMEeTTIK - XanblKTbIH
apTYpPNi TONTapbl YLWiH OYpbIC TaMakTaHy eHiMaepiHe TYTbIHYLWbINbIK CYPaHbICTbIH, apTybl [3].

dyHKUMOHaNabl €T eHiMAepiH eHaipy kesiHae OGankaparan >KaHfFafblHblH TyTac A9HeriH
navganaHy TexXHOnorusanblk Typfblaa Oipa3 Kemuwiniktepi ne, eWTKEHi TyTac A8HEK KypamblHAa
ManablH MernLlepi Xofapbl XXOHEe KOHCUCTEHUMACHI Xymcak. byn e3 keseringe gaHekTi GipTekTi
Maccafa ycakTtayFa KublHObIK TyablpTagbl. HaTwxkeciHae, Oyn kafgavaa eH Konawnbl Liukisat
peTiHae Gankaparan XaHfafbl A9HeEriH eHaey 6apbiCbiHAA anblHATbIH EKiHLWINIK eHiM — Bankaparau
KyH>XapacblH KapacTtbipyra 6onagbl.

bankapafan KyHxxapacbl >ofapbl akybl3 menwepi (1-Kecte) kypambiMeH epekieneHegi.
Byn e3 keseringe et eHaey eHepkacibiHAe KEeHiHEeH KoNnAaHbifbin Kene XaTkaH Cosi ecimMaik
Lumki3aTbiHa 6ocekenec 6ona anagbl.

1 Kecte — Bankaparaw KyHxapacblHblH XMMUSAIbIK Kypambl

KepceTkiwTep ataybl ©nwem Gipniri Menwepi
AKybI3 ynec canvarbl % 39,30
Kewmipci ynec canmarbl % 34,70
Maw ynec canmarbl % 17,80
blnfan ynec canwvarbl % 4,60
Kyn ynec canmarbl % 3,60

Kectene kepceTtinrengen 6ankaparan KyHxapackl KypambiHaa akybi3abliH menwepi 39,30%
Kypamabl, SIFHW Taramablk KYHObIbIFbI XOFapbl ©HIM OGonbin Tadbbinagbl. CoOHbIMEH KaTap
Oankapafra KyHxapacbl KypamblHOa Ma MeH MuHepangbl 3aTTapiblH Kofapbl Merepi
Kke3geceqi.

XyuMmuanbelK KypamblH - 3epTTey HaTwkenepi OoMblHWA €T eHiMaepi peuenTypacbiHaa
enimisge eceTiH Oankapafan >kaHfFafbl OSHEriHEeH anblHFaH KyHXapadbl nanganady, akybl3OblH,
MeriLepiH anTapnbikTan apTTbipyFa MyMKIHAIK 6epeTiHiH kepceTTi. byn ganbiH 6HIMHIH canacbiHa
OH, 8cep eTefi, CoHaan-aKk Man KblLKbIn, MUHEpPanabl XXeHe AdpYyMEHIIK KypamMbl G0OMbIHLLA OHIMHIH
KYHObIMbIFbIH apTThlpyFa MyMKiHAIK 6epeai.
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MCCNEOOBAHUE XUMUYECKOIO COCTABA XXMbIXA KEOPOBOI'O OPEXA ANdA NPOU3BOAOCTBA
®PYHKLUMOHANBbHbLIX MPOOYKTOB
B.A. abipbiwes, A.H. Hyprasesosa, C.K. Kacbimos, M.B. Pebesos

B cmambe ompaxeHbl pe3ynbmambl UCCned08aHuUsi XUMUYECKO20 cocmaea XMbIxa,
obpabomaHHO20 U3 ceMsiH cubupckoz2o kKedpa, npouspacmaru,e2o Ha meppumopuu BocmoyHozo
Kasaxcmana. NpedcmasneHa uHgopmayusi 0 pacmeHuu cubupckoeo kedpa, npouspacmarrou,el 8 CmpaHe.
lMposedeHa akcriepmusa Hay4YHO-MeXHUYeCKoU snumepamypbl, 8biserneHbl Je4ebHo-npogunakmuyeckue
ceolicmea ceMsiH cubupckoz2o kedpa. B cesisu ¢ pe3ynbmamamu uccriedo8aHuUsi usydeHa B803MOXXHOCMb
UCrosb308aHUs XMbixa U3 cubupckoeo Kedpa 8 Kkadyecmee (hyHKUUOHallbHO20 UHepedueHma 8 obnacmu
nuwiesol npomsiweHHocmu. B ycnosusix npouseodcmea onpedeneHbl nokazamenu maccel dosnu bersika,
yar1eeodo08, XUpos, MoslyYeHHbIX MemodoM X0r00HO020 fpeccogaHusi u3 kedpa. Memodsi uccredosaHus
ornpedeneHbl N0 MexOyHapoOHbIM cmaHdapmam. WVccrnedosaHue ripoeodurioc 8 Jjabopamopuu
6uomexHonoauu ocydapcmeeHHo20 yHusepcumema 2. Kemeposo. B 3asucumocmu om pe3yrbmamos
uccnedosaHusi, 8 kayecmee (hbyHKUUOHaNbHO20 UHepedueHma 8 MSCHOM rpou3sodcmee Kedpa,
rpouspacmarouie2o 8 cmpaHe, npedcmaerieHbl Kak rnepcrekmusHoe Chipbe.

Knrodesble crnoea: )Xmbix kedpogo20 opexa, (QyHKUUOHasIbHbIU UHepedueHm, 6erioK, Xup,
yernegodhbl.

STUDY OF THE CHEMICAL COMPOSITION OF PINE NUT CAKE FOR THE PRODUCTION OF
FUNCTIONAL PRODUCTS
B. Idyryshev, A. Nurgazezova, S.Kasymov, M. Rebezov

The article reflects the results of the study of the chemical composition of cake processed from the
seeds of Siberian cedar growing on the territory of East Kazakhstan. Information about the Siberian cedar
plant growing in the country is presented. An examination of scientific and technical literature was carried
out, and the therapeutic and prophylactic properties of Siberian cedar seeds were revealed. In connection
with the results of the study, the possibility of using Siberian cedar cake as a functional ingredient in the food
industry was studied. In the conditions of production, the indicators of the mass fraction of protein,
carbohydrates, and fats obtained by cold pressing from cedar were determined. Research methods are
defined according to international standards. The study was conducted in the laboratory of biotechnology Of
the state University of Kemerovo. Depending on the results of the study, as a functional ingredient in the
meat production of cedar growing in the country, presented as a promising raw material.

Key words: pine nut Cake, functional ingredient, protein, fat, carbohydrates.

MPHTW: 14.85.09;14.85.35

T.C. Xbinkbi6aeB, A.U. [lembsiHeHKo, A.[l. 3onoToB
"ocymapcTBeHHbIV yHUBEpcuTeT umenun LLlakapuma ropoga Cemen

PACMPEAOENEHHAA CUCTEMA OPIrAHU3ALUUU BbINOJIHEHUA NMPAKTUYECKUX U
NABOPATOPHbIX PABOT

AHHOmMauusiz B cmambe paccmampueaemcsi paspabomka pacripedesieHHOU  cucmembl
OopeaaHu3ayuu 8bIMOJSIHEHUST MPaKmu4Yyeckux U rabopamopHbix pabom, O5si KOMM/IEKCHO20 UCMOJIb308aHUS
nabopamopHo20 0bopydo8aHus.

lMepexod obyyeHuUsi ¢ OCBOeHUsI crieyuasnibHOCMuU Ha 0bydYeHue o HarnpaesneHusM, mpebyem om
obyyarowuxcsi nonydeHusi bonbwo2o obbema npou3eodCmMEEeHHbIX KomriemeHyul, a om y4yebHo20
3asedeHusi yMeHUs, a ar1a8Hoe Harnu4usi 03MoXxHocmel rpedocmagums UM mMaKyr 803MOXHOCMb. OOHUM
u3 HanpaeneHul npu ebipabomke HO8020 nodxoda K opeaHulayuu y4ebHo20 npouecca 8 obnacmu
rnoflydeHUss U pa3sumusi  MPou38OOCMEBEHHbIX KOMMemeHUul sensemcsi UsMeHeHue rodxoda K
UCronb308aHU0 UMerou,e2ocs 8 y4uebHoMm 3agedeHuu f1abopamopHo20 06opydo8aHUs.

B daHHOU cmambe nipednoxeHa pacnpedesieHHas cucmema 8 0CHO8e Komopou cmoum MoOyrbHbIU
koHmposnep compactRIO-9035, ebinonHsawowul ponb sdpa eceli cucmemsbl. [lepedada OaHHbIX om
nabopamopHo20 0bopydoeaHUsi K KOHMPOJINIEPY 8bINoJIHIemcsi ¢ rnomowbro naamgopmel Arduino UNO.
lNMnamabopma Arduino Uno ebinosiHssiem posib KoOHUeHmpamopa/npeobpasogameris uHmepgelcos.

HaHHasi cucmema o3gonum 0by4YaroUWUMCST KOMITIEKCHO  UCMO/Ib3osamb  rlabopamopHoe
obopydoeaHue U KOMIMIEKCHO u3yYame OUCUUMIUHbI M0 crieyuasibHOCmu.

Knrodeeble cnosa: KoHmMposnep, KoHueHmpamop, nepedada O0aHHbIX, f1abopamopHble CmMeHObI,
npeobpaszosamernb uHmepgelicos, Arduino.
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Mepexon o6yyeHus ¢ OCBOEHMNSA cneumanbHOCTU Ha oby4veHre No HanpaeneHuam, TpebyeT
OT oby4aromxcst nonydeHnsa 6onbLworo obbema NPON3BOACTBEHHBIX KOMMNETEHLMIA, a OT y4eBHOoro
3aBefeHVst YMEHMS, a rMaBHOE HanNn4ymsa BO3MOXHOCTEN NPeaoCTaBUTb UM TaKyt BO3MOXHOCTb.

OgHMM M3 HanpaBneHuri npu BblipaboTke HOBOro noaxoda K opraHusaumm ydebHoro
npouecca B 06nact NOMyyYeHUs W pPasBUTUSE MPOU3BOACTBEHHbLIX KOMMETEHUMN sABMAsieTcH
N3MeHeHVe noaxoda K MCMNOMb30BaHUIO MMetowerocs B yvyebHOM 3aBefeHun nabopaTopHOro
obopynoBaHus.

Ha kadegpe "ABTOMaTMKM M MHMOPMALMOHHBLIX TexHonormn" yHuBepcuteta Llakapuma
ropoga Cemen 6bina npopaboTaHa BO3MOXHOCTb KOMMIEKCHOINO MCMNOMb30BaHUsA nabopaTopHoro
obopynoBaHus kKadeapbl C Lenbio pacluMpeHns ero (OyHKLUMOHaNbHbIX BO3MOXHOCTEN. [lepBbiM
lWwarom B 3TOM HanpaeneHuu cTana paspaboTka CTPYKTypbl OpraHusauuMu MpakTU4EeCKUx u
nabopaTopHbIx paboT, obbeanHsowen nabopatopHoe obopyaoBaHne Kadenpbl 1 NO3BONSAIOLLEN
NCNoNb30BaTb €ro Kak KOMMIEKCHO, Tak U oTAeNbHO (puc. 1).

KonTponnep NI cRIO-8035 LR

AyaMTORUA BOS

AyAUTOpUA TOS

PucyHok 1 — CTpyKTypa opraHu3aumm npakTu4ecknx n nabopatopHbix paboT

CTpyKkTypa MMeEeT ynpaBnsoWwni LEHTP, 00bEANHSIOLLMIA CTEHAbl Pa3fMYHOro Ha3Ha4YeHus
N OCYLLECTBNSIOWMIA yrnpaBneHne Umm 1 obpaboTky pesynbTaToB 3KCMepuMMeHTOB. B kayectse
ynpaensowWero  LUeHTpa  Obino  Mcrnonb3oBaHO  obGopydoBaHWe — paspaboTaHHOM U
YKOMMIEKTOBAHHOW B paMKax BbIMor

PucyHok 2 — Bug "labopaTtopum No MUKPOINEKTPOHHOW MHXKXEHepUn"

B MWHMManbHyl0 KOHUrypauumo CTPYKTYpbl MO  OpraHv3auun npakTUYecKnx WU
nabopaTopHbIx paboT BXoAAaT cTeHabl "[aTymkym MexaHudeckmx BennymH", "lMpOMBbILLNIEHHLIN
KoHTponnep Delta", "datumMku TexHonornveckon wHdpopmaumm', KoTopble, B TO X€ BpPeEMS,
SIBMSIOTCA CAMOCTOSITENBbHLIMU U3AENUAMM U MOTYT UCMOSb30BaTbCA aBTOHOMHO [1, 2].

Ona opraHu3auum BbINONHEHMA nabopaTopHbiX paboT Ha creHgax: "[daTymku
MexaHndecknx BenuuunH", "lMpombiwneHHbln kKoHTponnep Delta", "daTtuvMku TexHonorndeckowm
MHopMaumn" Kak nokanbHO, Tak WU B COCTaBe KOMMSEKCHbIX paboT, 6bino paspabotaHo
obopynoBaHue, 06beanHsoLWee CTEHObI B €QUHOE Lienoe 1 aBToMaTmaupyoLlee nx pabory.

Anpom npegnaraeMon CTPYKTYPHOW CXEMbl SIBASIETCS MOAYIbHbIM KOHTponnep compact
RIO-9035 (cRIO-9035), dwupmbl National Instruments [3], ¢ ycTaHOBNEeHHbIMM Ha waccu 6
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Moaynamu (puc. 3). Pnsmyeckn gaHHbIA KOHTPONNEp pacnonoxeH B ayautopum 808, kopnyca Ne 7,
Y nm. LWakapuma, r. Cemen, B "IlabopaTtopuim o MUKPOINEKTPOHHON MHXEHEPUMN".

PucyHok 3 — KoHTponnep cRIO-9035 ¢ ycTaHOBNEHHbIMM B LLACCU MOAYNSMU

[na opraHusaumm egvHon cpenpl NpoBeaeHMs nabopaTopHbIX UK NPaKTUYECKNX paboT u
nepedayn [LaHHbIX CO CTEHOOB Ha KOHTponnep Heobxoaum KoHueHTpaTop/npeobpasoBaTenb
WHTpendeca, B ponn KoToporo Obina onpobosaHa nnaTtgopma Arduino Uno (puc. 4) c
COOTBETCTBYIOLLMM NporpaMmMHbiM obecrniedveHnem [4].

B cooTtBeTcTBUM C pucyHkOM 1, KoHuUeHTpaTop/npeobpasoBatens uHTepdenca Arduino
nony4yaeT AaHHble Ha aHarnoroBble U AUCKPETHble BXoda CO CTeHAa B BUAE SMNEKTPU4EeCKMX
curHanoB B napannensHoM koge. B cooTBeTCTBMM C MporpamMmMon NpoucxoauT npeobpasoBaHue
napannenbHoro koga B nocnegosatenbHbin 1 nepegada vyepe3 UART (Universal Asynchronous
Receiver-Transmitter) nepegaet B koHTponnep cRIO-9035.

Ha crtopoHe koHTponnepa cRIO-9035 yctaHoBneH koHueHTpaTop/npeobpasoBaTenb
nHTepdenca Arduino, KOTOpbI MNPOM3BOAMT nNpeobpa3oBaHMe MoCcrneaoBaTeflbHOrO Koga B
napannenbHbIl U nepedaeT OaHHble B KoHTponnep cRIO-9035. KoHTponnep paboTaeT no
anroputMmy, peanuayemomy npuv nomowm nporpammHoro obecneyenna LabView 2016. B
COOTBETCTBMM C anroputMom npoussoantca obpaboTka MHopmaunn, nocTynawLlen oT CTeHOoB
N ee BM3yanu3auunsa Ha 3KkpaHe MOHUTOpa B yaoO6HOM Anis nonb3oBaTtens B Buae.

Mpegnaraemas CTpyKTypa opraHuM3aumm npakTu4eckux n nabopaTopHbix paboT no3sonseT
BblpabaTbiBaTh ynpaBnswLwmMe curHanbsl U nepegaBatb UX Yyepes KoHueTpaTop/npeobpasosaTenb
NHTEepdenca ¢ uenbto ynpasneHnsa paboton cteHaoB. [1na aToro kaxkgomy CTeHay npuceavBaeTca
agpeccHbIn kog (Tabn. 1).

Valtage  18MMz ATmagaluz

microcontraler IC/USH costrber

2.1mm x 5. Smm usE- part

ICSP fur
LSt intnrfucn

{12C) 5CL - Serial clock
[12C] 504 - Gerial data
Fin13 LED

Wot onnected

{5PL} 5GK - Serial dock
£/ Feference voltage

e (51) MISO - Mastmr-in, slave-out
(SPI} MOSI - Master-out, slase-in
(BRI} 55 - Slave welect

2
g
3
ONINOHY

ATmagai2s

PucyHok 4 — BHewHui Bug Arduino Uno

Tabnuua 1 — Tabnuua agpeccoB CTEHOOB

HasBaHue cTenga Appecc
JaTtumkn mexaHn4ecknx BennymH 0001
IMpomblwneHHasa aBTtomatnka DELTA 0002
JaTynkm TEXHONOrNYECKNX BENMUYMH 0003

OcobGeHHOCTLIO NpeanaraeMon CTPYKTYPbl OpraHm3auumn npakTudecknx n nabopaTtopHbIX
paboT sBNAeTCA TO, YTO B HEW ANg nepefayvv AaHHbIX U agpeca MoryT ObiTb MCNOMb30BaHbl ABE
cBobogHble napbl ceTeBoro kabens UTP, yepes KOTOpbI OpraHM3oBaHa CeTb yHMBepcuTeTa (puc.
5).
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> UART
> Anpecc

PucyHok 5 — Llenn agpecaunn u ynpasrneHns

PaspaboTaHHas CTpyKTypa opraHu3awmm NpakTuiecknx n nabopaTtopHbix paboT no3sondaeT
CTyAeHTaM KOMMMEKCHO MCnorb3oBaTb uMetoleeca nabopatopHoe obopygoBaHue npu UsyyeHum
PasnMyHbIX OUCLUMMIVH, NOCKOMNbKY KOHUrypaumss o6opyaoBaHUa MOXET ObiTb rMOKO M3MeHeHa.
Hanpumep, ogHu 1 Te e cTeHAbl MOryT OblTb MCMOSb30BaHbl MPU U3YyYeHUN TakUX OUCLUMNIINH, KaK
"MporpammHoe  obecnevyeHne  MUKPOKOHTPONEPOB M MPOMBILWSIEHHbLIX  KOHTponnepos”,
"MukponpoLieccopHble KOMMSEKCbl B cucteMax ynpaeneHuns", "lMpombllneHHble KOHTponnepbl”,
"MoHTax, Hanagka v akcnnyataums cpeacTs U cucteM asToMatmusaunn” u gpyrue.
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NPAKTUKANBIK XXOHE 3EPTXAHANNDIK XX¥MbICTAPAbI OPbIHOAYAbI ¥AbIMOACTbLIPYAbIH
TAPATBIIFAH XYUECI
T.C. Xbinkbibaes, A.N. embsaHeHko, A.[l. 3onoToB

Makanada 3epmxaHanbiK xab0bikmapObl KeweHOi naldanaHy YWiH [pakmuKkasblK XoHe
3epmxaHarnblKk  Xymbicmapldbl  opbiHOayObl  yUbiMOacmbipyOblH mapamblifad  XyUeciH  a3iprey
Kapacmabipbliaosbl.

OKy b6arbimbl 6olbiHWa MamaHObIKmMbl uzepyOeH okKyra Kewy 6iniM anywblinapdaH eHOipicmik
Ky3bIpemminikmiH YJIKeH KesieMiH anyObl, an OKy OpHbIHaH 6inydi, an eH 6acmbicbl onapra ocbiHOal
MyMKiHOIK bepydi manan emedi. ©HOipicmIK Ky3blpemminikmi any xoHe Oambimy casiacbiHda OKy yoepiciH
ylbiMOacmbIpyOblH XaHa maciniH xacay 6arbimmapbiHbiH 6ipi OKy OpHbiHOa 6ap 3epmxaHarsbiK
xab0bikmapOb! natidanaHy maciniH eszepmy 607bin mabbiinadsbi.

byn makanada 6ykin XxylieHiH $10poCbiHbIH peniH opbiHOalimblH compactRIO-9035 modynbdik
KoHmposnepi 6ap mapamsinFaH Xyle ycbiHbinFaH. 3epmxaHarblK xabobikmaH KoHmporinepzae depekmepdi
bepy Arduino UNO nnamgpopmachbl  apkbinbl  opbiHOanadbl.  Arduino Uno  nnamgopmacsi
KOHUeHmpamop/uHmepaelic mypreHdipaiw periH amkapadsbil.

byn xyde 6inim anywsinapra 3epmxaHarnbik xab0bikmapdbl keweHOI natidanaHyra xoHe MamaHObIK
bolibiHWwa neHAepdi kewieHdi 3epmmeyee MyMKiHOIK 6epedi.

Tyiin ce3dep: kKoHmporsnep, KoHueHmpamop, Oepekmepdi 6epy, 3epmxaHarnblKk cmeHOmep,
uHmepdgpetic mypneHdipaiw, Arduino.

DISTRIBUTED SYSTEM OF ORGANIZATION OF PRACTICAL AND LABORATORY WORK
T. Zhylkybayeb, A. Demyanenko, A. Zolotov

The article deals with the development of a distributed system of organization of practical and
laboratory work for the integrated use of laboratory equipment.

The transition of training from the development of a specialty to training in areas requires students to
obtain a large volume of production competencies, and from the institution of skill, and most importantly the
availability of opportunities to provide them with such an opportunity. One of the trends in the development of
a new approach to organization of educational process in the field of development and manufacturing
competencies is a change in the approach to the use of existing school laboratory equipment.

This article proposes a distributed system based on a modular controller compactRIO-9035 which
serves as the core of the entire system. Data transfer from the laboratory equipment to the controller is
performed using the Arduino UNO platform. The Arduino Uno platform acts as a hub / interface Converter.

This system will allow students to comprehensively use laboratory equipment and comprehensively
study disciplines in the specialty.

Key words: controller, hub, data transmission, laboratory stands, interface Converter, Arduino.
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M.X. Antumos’, [1.6. Tepe6ek'. E.A. LLasxmeTos?
'KopkbIT aTa aTbiHgarsl Kbisbinopaa MeMnekeTTik yHuBepeuTeTi, Kbiabinopaa k.
2CeMmeli kKanacblHbIH, LLlekapim aTbiHOaFbl MEMMNEKETTIK yHMBEpCcuTeTI, Cemen K.

CbIMCbI3 CEHCOPIJIbIK XKEJI TEXHONOTIMNANAPbIHbIH KOMEINMEH MAJIIMETTEP/I
TAPATY XOHE ONAPAbIH KONAAHY MYMKIHAIKTEPI

AHOamna: CbIMCbI3 CeHCOpIIbIK Xerinep asmomMammaHObipy MeH 6ackapyObiH, MOHUMOPUHE MeH
bakblnayobiH 6enceHOi dambin Kesne xamkaHbiH 6indipedi. backapy KypbinFbiiapbIMEH e3apa apekem eme
ombIpbin, damyukmep akrnapammsl XuHay, 6HOey xoHe 6epydiH beriHeeH, 63iH-63i ylibiMOacmbIpy XyUeciH
Kypauosi.

«O3iH-63i ylibiMOacmbIpy Xeni» YrbiMbl Xyle pemiHde aHbiKkmanadbl XoHe oHOa Kypbinfbinap 6ipiH —
bipi mabyra xoHe xeniHi Kanbinmacmsipyra Kabinemmi, an moparnmapOsbiH bipeyi icmeH whbikKkaH xardatda
onap xabapnapdbl xibepydiH xaHa barbimmapbiH opHamyra Kabinemmi 6onbin kenedi. CeHcoprbIK xerninep
mexHOoo2usicbl Kocarsikbl xabobiKrneH (kobindik apHanapMeH, KrnemMmasnapMeH, wkagpmapmeH xoHe m.6.)
bipee kbiMbam mypambiH KabenbOep xeniciH KypyObi manan emneldi. CoHbIMeH Kamap, Kasipai ke3de
KondaHblnamblH Heei3ai uHmepgelicmep MeH xammamarnapObl CEHCOP/bIK XXeni Kondaldbl, OHbI
KondaHbicmarbl Xersizce aykbiMObl mypde Kalma xaHapmyObl XypaizbecmeH 6ypbiH OHbl UHMezpayusnay
XXydeciHeH emki3eoi.

LlarbiH XoHe sHepaus WhbiFbIHbIH masan emnelimid dam4yukmepdi (natdanaHy mepsimi bipHewe
XKblliFa  Kemyi MYMKIH) KUbIH )Kepriepee JXKemkKidyse XoHe VYIKeH aymakmapsa OpHanacmbipyFra
MyMKiHOIKmepKapacmabipbiriraH. CbIMCbI3  wewimMOep YHeMi KosfanambiH HEMeCe XXui KosfanambiH
mopanmapOb! Xernice 6alnaHbicmbipyra Kaxem. Analida, cbiMcbl3 wewimOepdiH 6acmbl Kemuwlifiei,
onapdbiH ceHimOiniai a3 60nbin mabbinadsl. CoiMcbI3 xeninep depekmepdi wekmeyrni yakbim iwiHoe kenindi
Xxemkisyze, coHOal-ak bepinemiH aknapammapObiH pyKcamchbi3 KipyiHeH Kopralosbi.

OmipdiH bapribiK cananapbiHOa CeHCoprbIK xeninepdi o3iprey xoHe eHeaidy adam3amka YIKeH
apmbiKWbinbikmap anbin kendi. CoHbIMEeH Kamap, Kasipai yakbimma CeHCOpribiK ernineplid KenmezaeH
KubIHObIKMapbl MeH wekmeynepi 6ap, 6ip apmbiKWbifbiFbl CEHCOPIbIK Xeninepde, Mbicanbl, ZigBee
cmaHOapmebl aknapammbl mapamy cmaHOlapmmapbiH 83iprey ywiH KoMmrnaHusnapobl 6erceHdi mypde
mapmadsil.

byn makanaHbiH Makcambl ZigBee xyleciHOe mipKenzeH XoHe XblKbIMaslbl CEHCOPIIbIK XKeslifik
KypbinFblnapObiH curilammamarnapbl MeH rnapamempriepiH 3epmmey 601ibin mabbiiadsbi.

Tyliin ce30ep: ZigBee, CbiMCbI3 Xefli, CeHCOPIbIK Xeni, myliH, cmaHOapm.

Cbimcbi3 ceHcopnblk xeninep (CCXK) — 6yn kasipri yakblTTa TeneKoOMMYHUKaUUAIbIK
Xynenepai gambiTyablH €H nepcnektuBanbl OafbiTTapbiHbiH Gipi, OGyn 3epTTeynep YWiH >kaHa
MYMKIHAIKTEp Tyfbidagbl. MuHuaTiopanblk TyWiHHIH enwemaepi (Bip Tekwe aoonmaik Takra),
WHTerpauusanaHrad pagnotTexHukanblk MHTepdeNnC, dHeprusHbl TOMEH TYTbIHY, ap3aH LWbifbiHaap
ocbl eniHi Gakbinay xeHe Oakblnay >XyWemnepiH Kypy Hemece KayincisgikTi 6akbinay Kaxet
Gonfanga, emipnik MaHpi3gbl OafbiTTapga nampanady ywiH eTte navganbl etedi. CbiMcbi3
CeHcopnblK Xeni OipiHWI Ke3eKkTe TexXHWKasnblK, 9KOHOMMUKarblK Hemece YWbiIMOACTbIPYLUbIbIK
cebentep 6onbiHWA kKabenbai Tecey MyMKIH eMec Xeprepae KongaHbinagpl.

CeHcopnblk xeni Topabbl (MOT) — TpaHCUMBEpP, MUKPOKOHTponnep, 6atapesnap, xag XoeHe
CEHCOp OpHanackaH TaktanapaaH Typaabl. JaTuvkTepai apTypni opTaga Temnepatypa, KbiCbiM,
bINFanabinbIK, Xapblk T.6 enweyre kongaHoinagsl. MoTTapra apHanel 6argapnamaHbl KaMTaMachi3
eTeTiH Gafgapnama opHatblnagbl, OHbIH KeMeriMeH ornap »KeniHi ymbiMgacTblpabl XaHe e3apa
aknapat anmacagpl. CbIMCbI3 CeHCOpnblK Xeninepaid Kkenwiniri bepknn yHuBepcuteTiHAE
asipnenreH TinyOS — Gargapnamanblk xxacaktamaHbl nanganadagbl. Xabapabl xibepyre 6onaTbiH
€H yIkeH KawblkTblk 100 meTpaeH acnangpl. [lepektepai any yLiH xxaHe xibepy ywiH apbip Topan
aHTeHHaMeH >xababikTanfaH. CeHCoprbIK »Xerni MOTTapbIHbIH, XXYMbIC NpoLeci ToMeHaeri cypeTTe
(1.1) kepceTinreH. [1].

CeHcopnblk xeni Topantapbl G6enrini Gip >xepre GekiTinreH crauMoHapnblk Typae 6onybl
MYMKiH, COHAan-aK XblmKbiManbl obbekTinepre OekiTinyi MyMKiH >xaHe XeniHiH 6enrini Gip Geniri
peTiHae cakTana OTbIpbIn epKiH Ko3Fanybl MyMKiH (cypeT 1).

Hotanap aknapaTTbl Oip-OipiHe 6epegi, an wno3giH KaHbiHga 6onaTblH MOTTap OfaH
GapnblK XnHakTanFaH gepekrepai xidepeai. Kenbip moTTap askranbin iCTEH LWbIKKAH Ke3ae Xeni
KanTa >XYMbICbIH >arnfacTblpaabl.
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CypeT 1 — CeHcoprblK e MOTTapbIHbIH, XXYMbIC NPOLECI

CbIMCbI3  ceHCOpnblk >Xeninep Kypyda Adepektepai xibepyre apHanfaH kenTereH
ctaHgaptTap 6ap. Meicaneira, Wi-Fi, WiMAX, Bluetooth, HomeRF, ZigBee xaHe T1.6.

Wi-Fi Ctanpgaptbl. Wi-FIlEEE 802.11 ctaHgapTbhl HeridiHAE CbIMCbI3 Xeninepre apHanfaH
Wi-Fi Alliance cayga wmapkacbl YycCbiHbINgbl. WHTepHeTKe KocbiiMaraH HOyTOyk Hemece
KOMMYHUMKaTop OyriHri KyHi »kapamcbi3 kababliktap 6onbin Tabbinagbl. VIHTepHeTke Kocbiny
mMacerneciH wewy ywiH Wi-Fi keHiHeH KongaHbinyblHbIH, apkacbiHga 6yn TepmMuH Genrini 6ongpbl.

AnfawbiHaa Kaccanblk Kbl3MeT kepceTy YLWiH apHanFaH eHimgep Wavelan 6peHgimeH
HapbIkKa eHrisingi xkaHe 1-geH 2 MouTt/c-ka gewiHri gepeKkTepaiH XbingamablfblH KamTaMachI3 eTTi.
Wi-Fi-gbl kypacTeipywbl Buk Xens (Vic Hayes) IEEE 802.11b, IEEE 802.11a xaHe IEEE 802.119g
cTaHgapTTapblHbiH AaMyblHa kaTbiCkaH KoMaHgada 6ongbl. ©gette, Wi-Fi »xeniciHiH, cxemachl kem
pereHge Oip Kipy HYKTECIH xaHe keMiHge Gip KMMeHTTI KamTuabl.

Kipy Hykteci 100 mc-ta spkancbicbl 0.1 MOGuT/c-ka apHanbl curHan OGepy nakeTTepiH
navaganasbin, XxenidiH naeHtudukatopblH (SSID) xibepeai. Conagpiktan 0,1 Méut/c — Wi-Fi ywwin
nepektepai 6epyaiH eH TemeHri xbingamgbifbl. XKeniHiH SSID-TbiH Giny yLWiH KAWEHT Kipy
HYKTeCiHe Kocblnyra 6onaTtbiH-00nManThiHbIH Gineni. bipaen SSID neneHeTiH eki Kon XeTkidy
HyKTeci AuanasoHga OonfaHga, pecuBep CUrHangblK KyLUiHiH OepekTepi HeridiHge onapabiH
apacblHga Tangan anagpl. Wi-Fi ctaHgapTbiHa KOCbiyFa apHarnfFaH enwemaepdi TaHgay kesiHge
KITMEHTKe TONbIK epKiHaik 6epineai.

Wi-Fi kypbinfbinapbl Kasipri 3aMmaHfbl HapbikTa KeH TapanfaH. 2KababIKTbiH ynnecimainiri Wi-
Fi norotunimeH miHOeTTi cepTucdmkatTay apkacbiHaa keningik 6epegai. [epektepai 6epy kesiHaoe
Wi-Fi-kypbinfFbinapaaH pagnauuns ysanel TenedoHra kaparaHga wamHbliH, eki peT (100 ece) as. byn
TEXHOMOrns Xenire Kocblnyabl HEMece XeniHiH KeHEIH ToMeHaeTe anaTbiH kabenbai canvan-ak
KongaHyra MyMkiHOIK Oepepi. Kabenbgi canyra 6onmanTbiH Xeprep, Mbicanbl, alblk ayaga
Hemece Tapuxu KyHAbl fFumMapaTTapaa CbIMCbI3 Xeninep KoblaMeT eTe anagbl. byn TexHonorus yansl
KYpbIIFbIIapFa xenire Kipyre MyMKiHaik 6epegi.

WEP wudpnay craHgapTbl KOHpUrypauus kesiHae e canbICTbipMarbl Typae OHaun ChiHYbI
MYMKiH (anropuTMHIH 8Nnci3 TypakTbinbifbiHa 6annaHbICTbl). XKaHa Kypbinfbinap xetingipinreH WPA
*oHe WPA2 wudpnay npoToKONbIH KONganTbiHbIHA KapamacTaH, KenTereH ecki Kipy Hykrenepi
OHbl Kongamanibl XXaHe aybICTblpybl Tanan eTeqi.

IEEE 802.11 ctaHgapTbl €Ki XymbIC pexuMiH aHbikTangbl. Onap: Ad-hoc (BSS - Basic
Service Set) xaHe nHGpakypbibiM ESS - Extended Service Set. Ad-hoc pexumi («HYKTE-HYKTE»
aen atanagbl) - 6yn KNMeHTTep apacbiHAarbl GannaHbiCTa apHambl Kipy HYKTECIH nanganaHbacTtaH
Tikenen KypbinaTblH KapananbiM Xeni. ESS pexuminge vHdpakypbinibiMaa CbIMCbI3 Xeni CbiMabl
Xenire xeHe kenbip CbIMCbI3 KIMEHTTIK CTaHUUsNapFa KOCbIFaHAa Kipy HyKTeCiHEH Typaabl.

CbIMCbI3 XeniHi WeKTeyni KeHiCTiKTe yMbIMOAacTbipy YLWiH Ken OafbiTTbl aHTeHHanapbl 6ap
TapaTtkbllWTap KongaHbinagbl. 2.4 [Tu-Ti pagno TonkbliHOApbl Kenge eTnen Kanybl MYMKiH,
COHObIKTaH MeTann KabbipFanapbl >XOfapbl TeEMIp KOHCTpyKkuusanapbl 6ap (TemipbeToH
FUMapaTTapga, Mbicanbl, XYKTeme kabblpranapbl) KabblpFanap apkbiibl, ykcac kabblprameH
GeniHreH 6enmenepae e3iHi3aiH Kipy HYKTEenepiHi3ai opHaTyfFa Typa KeneTiHiH eCKepy KaxeT.

IEEE 802.11 craHgapTbl OOMbIHWA >XYMbIC iCTEWTIH Kipy HYKTECIHIH Hemece KIMeHT
CTaHUMACBIHbIH, TapaTkbiwbl WbifapaTtelH kyaT 0,1 BT acnamgbl, 6ipak CbIMCbI3 KaTbliHay
HYKTENepiHiH, KenTereH oeHAaipylwinepi 9nekTp KyaTblH Tek Oargapnamarblk >KacakTaMameH
wekTenai xaHe kyatbl 0,2-0,5 BT peniH keTepy xeTkinikti. CanbICTbipy YLWiH, yanbl TenedoH
apKblnbl LWbIFApbIIaTblH KyaT — Oyn KyaTTbiH TapTibi (koHblpay kesiHoe, 2 BT geniH). ¥anol
TenegoHHaH anbipMaLlbIfbIfbl, Xeni aneMeHTTepi 6acbiHaH anbiC OpHanackaH, »annbl anfadga,
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CbIMCbI3 KOMMbLIOTEPAIK Xeninep yanbl TenedoHgapra kaparaHga [deHcayrblk XaFgavblHoa
Kayinciapek gen onnanmbls.

CbimcbI3 xeninepre apHanfaH IEEE 802.11 ynnecimai eHimaepi TepT aeHrenni KkayinciagikTi
yCbiHaabl: bm3unKanblk, KbI3MET XWbIHTbIFbl naeHTudmkatopbl (SSID — Service Set Identifier),
Meama kon xetkisyai 6ackapy waeHtudukatopbl (MAC ID — Media Access Control ID) >xaHe
wncpnay.

KenTereH ymbiMaap WHTpy3uMsidaH Kopfay YLWiH KocbiMwa wudpnayabsl nanganaHagbl
(mbicanbl, VPN). Kasipri yakpitta WPA2-HiH, Herisri agici kynua cesgi Taby 6onbin Tabbinagbl,
COHAbIKTAH naponbAdi  MYMKIHAIMNHWE KUbIHOBIKTEI  TaHday YLWiH KeweHai opinTik-caHablK
naponbaepai nanganaHy ycblHbiNagbl.

WIMAX cranHpaptbl. WIMAX (MUKPOTOMKbIHALI KON XXeTKidy ywiH Oykin gyHueapanbik
e3apa opekeTTecy) — Byn kenTereH KypbinfFblnapra (KyMbIC CTaHUuanapbl MeH HoyTOykTapaaH
yanbl TenedoHaapra AeniH) y3ak KawbikTbikTa ambeban cbiMcbl3 6arinaHbICTbl KaMTamMachi3 eTeTiH
TenekoMmMyHuKaunanelk TexHornorns. On IEEE 802.16 ctaHgapTbiHa HerisgenreH, On COHbIMEH
katap Wireless MAN gen atanagbl (WiMAX crnieHrTi atay peTiHOe kapacTblpblybl kepek, cebebi
Oyn TexHonorusi emec, bipak Wireless MAN kenicinreH doopyMHbIH ataybl).

WIMAX Wi-Fi kipy HykTenepiH Gip-6ipiHe >kaHe MHTepHeTTiH Gacka cermeHTTepiHe Kocy
npobrnemacbliH LeLyre, coHAam-aKk anfa anblHFaH cbi3blkTap MeH xXDSL-ke ©anama peTiHge
CbIMCbI3 KeH)XOnakTbl KaTblHayadbl kamTamacbls eteai. WIMAX Wi-Fi xeninepiHe kaparaHga
angekanga kebipek KamTybIMEH >XOFapbl XbiNgaMAbIKNEH WHTEPHETKe Kipyre MyMKiHAiK Gepepi.
Byn TexHonorusiHbl MarucTpanbgbl apHanap peTiHge nanganaHyfa MyMKIHAIK Gepepfi, OHbIH,
Xanfacbl gacTtypni xaHe XxDSL xeninepi 6onbin Tabbinagbl, CoOHOan-aK HaTWXeciHOe MyHaawn
Tacingep kananap weHbepiHae aykbiMAbl, XXOFapbl XbINgaMAbIKTbI Xeninepai KypyFa MyMKiHAIK
G6epeni. WIMAX - npoBangep WHTepHeTke COHfbl ManpanaHylbiFa HyKTe-HykTe OGannaHbICbiH
KamTamMacbI3 eTy YLWiH adeTTe NUUEH3NANbIK XMifik cnekTpiH KongaHaTblH (BGipak NnuuUeH3uscbI3
Xuiniktepdi nanganaHyra ©onagbl) KEHICTIKTI KMIOMeTpAi KamMTUTbIH anbiC KalbIKTbIKTbl XXYRe.
802.16 oTGacbiHbIH 8p Typni CcTaHgapTTapbl ysnbl TenedoHHaH (yanbl TenedoHaapaaH
aepektepai 6epy cuskTbl) TipkenreH (6anama cbimabl Kipyre 6anama CbIMCbI3  KOCbISbIC
XababIfbIHbIH OpHanackaH xepiHe 6annaHbICTbl).

WiMAX-re kaparaHga, Wi-Fi — kbicka kyine, sgeTTe oHaaraH MeTpAai KaMTUTbIH, On Xenire
Kipydi kamTamachbl3 €Ty YLWiH NUUEH3NAChI3 Xuinik 6engeynepiH namganaHagbl. ©aette Wi-Fi
nanganadywsinapbl VIHTEpHET xeniciHe KocbinMaybl MyMKiH ©ipak Xeprinikti enire Kipy yLliH
nanganadbinagbl. Erep WiMAX yanbl 6annasbicneH canbicToipyFa kence, Wi-Fi xep ycTi cbiMCbI3
TenedoH (pagmoTtenedoH) CUAKTbI.

WIMAX >aHe Wi-Fi kbiameTTepiHiH myngem 6acka canacbl (QoS) mexaHuami 6ap. WiMAX
Gasanblk CTaHUMa MeH nanganaHyllbl KypblifbiCbl apacbiHoa 6arinaHbicopHaTyFa HerisgenreH
MexaHu3mge KorngaHagbl. ©p KOCbITbIM 8p KocbinbiM YuWiH QOS napameTtpiHe Keningik 6epe
anaTtblH apHawbl Xocnapray anroputmiHe HerisgenreH. Wi-Fi e3 keseringe, Ethernet xeniciHoe
nanganadbinatelH QoS MexaHu3MiHe ykcac, oHaa nakeTTep 6acka GacbiMAbinblkka e 6onagbl.
Byn Tacin epbip KockbinbiM ywiH Gipaen QoS-re keninaik 6epmenai.

Bapnbik apTteikwbinbiktap WiIMAX otbacbiHa TaH, 6ipak OHbIH Hyckanapbl 6Gip-GipiHeH
anTapnbikTan epekwe. CTaHgapTThl a3ipneyLlinep TipKENreH xaHe Mobunbdi KocbiManap yLliH
OHTannbl WewimMmaepai isgecTipai, bipak Gip ctaHgapTTa 6apnblk Tanantapgbl OipikTipy MyMKiH
bonmagbl. bipkatap Herisri Tanantap 6Gipgen 6onca pga, opTYpni  HapbIKTLIK Kepriepae
TexHonormanapablH WOoFbIpfaHybl CTaHOAPTTbiH, €Ki ©6enek HyckacblH KypyFa akengi (Hemece,
KepiciHLe, onapabl eki Typni cTaHaapT peTiHae kapacTbipyra 6onagpl).

Opbip WIMAX cneundukaumsacel ©3 xuiniktep 6engeyiH, eTkidy kabineTTiniriH, ceyneneny
KyaTbiH, 6epy eHe Kipy a4iCTepiH, curHangbl KogTay MeH MOoAynsiuMs o4iCTepiH, pagnoXMinikTi
kanTa namganaHy kafmganapblH >kaHe 6acka kepceTkiwTepai aHblkTangbl. CoHgbliktaH |IEEE
802.16 e xoHe d HyckanapblHa HerizgenreH WiIMAX yKreci ic Xy3siHae y3ere acnangpl.

Eki TexHonorusiHblH, Herisri amblpMawbinbifel — TipkenreH WIMAX Tek cTaTukanblk
aboHeHTTEpre KbI3BMET KepceTyre MyMKiHAIK Oepegi, an mobunbgi KypbiiFbl 150  km/c
XblnAamablKTarbl NangananyLbliiapMeH XXyMbIC icTeyre bafbiTTanfaH.

¥TKbIpnbIK — Oyn aboOHEHTTIH Ko3fanbiCbl KesdiHae (ysanbl 6avnaHbic xeniciHae 6GonfFaH)
Gasanblk cTaHumANapablH apacbliHAaFbl POYMUHT XXaHe XiKCi3 KoMMmyTauna 6onybiH anTambl3. ¥anbl
WIMAX-Tbl HakTbl Xafganga TipkenreH nanjanadHywbiiapra KblaMeT eTy YWiH nanganadyra
oonagbl.
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¥anel WIMAX eHepTabbiCbl apKbifibl MOOUMbAI KypbIIFbiiapabl, COHbIH, iWiHOE apHaubl
yanol  Tenedongapabl  (Typaktbl  MobunbAai  cmapTdOHFa  YKCAC) KaHe  KOMMbOTEpPRiK
nepudepusaneik Kypbinfbinapabl (USB-pagno mogynbaepi xaHe KOMMbIOTEPIiK KapTa) AaMbliTyFa
epekwe Hasap ayaapbinyaa. WiMAX xeninepiH nanganany ywiH »kabablkTbl 6ipHelue eHaipyLwinep
XeTkizedi keHe fumapat iwiHge (egetTeri XDSL mogemiHiH Kypbinfbinapbl) XXeHe odaH TbIC
opHaTbiybl MyMKiH. 2KabablKTbl OpHanacThipyfa apHarnfaH >aHe opHaTy KesiHge Kecibu
Jarabinapabl KaXeT eTnenTiH xxabablk, opuHe biHFalnbl, OipaKk OpHAaTbINFaH ChIPTKbl KYPbIFbIIap
Oasanblk cTaHumMsagaH kecibn geHrenaeH angekanga KbiCka KalbIKTbIKTa XXYMbIC iCTel anagbl
CoHAabIKTaH, Xadbablk  Xkeninik NHQOPaKypbINbIMAbI OaMbITyra anTaprblKTam YIKEH
MHBECTULMSNapabl Tanan eTeai.

XKannobl, WIMAX xeninepi keneci Herisri 6eniktrepaeH Typaabl: 6a3anblk keHe abOoHEHTTIK
cTaHuusanap, coHgan-ak 6asanblk ctaHumMsanapabl 6ip-6ipimeH 6annaHbICTbipaTbiH XabablK, Kbl3MeT
npoBangepi meH nHtepHeTTiH IEEE 802.16 ctaHgapTTapbl TOObIHbIH XeENinik KypbinbiMbl 43CTYpAi
GSM xeninepiHe ykcac (6asanblK CTaHuMsinap OHOafFaH KUMOMETP AEWiHri KalbIKTbIKTa XXYMbIC
icTengi, onapabl opHaTy YLWiH, MyHapanapabl canyiblH KaXeTi XOK - cTaHuusnap apacbiHaa Kepy
Kesi GawnkanfaH xarganga TebeciHaoe opHaTy kaxeT). WIMAX «COHFbI MUIb» MacCeneciH LweLly
YWiH Oe, KeHce XoHe aluMakTblK Xeninepre >Xeninik KoymKeTIMAINIKTI kKaMTamachi3 eTy YLWiH ae
kongadbinagbl.Herisri  ctaHumsaHbl aboHeHTke Kocy ywiH 1,5-teH 11 [Tu-ke AeniHri
pPagovoOXMINIKTEPAiH, >KOFapbl XMWiNiKTi AnanasoHbl kongadbinagbl. Moean karganbiHga, ©asanbik
CTaHuMa MeH kabblnaarbil apacbiHOafbl TiKENen KepiHyai kamTamacbl3 eTy AepekTepaiH anvacy
Xbingamapirbl 70 M6uT/c xeTyi MymkiH. Kocbinbimgap (ke3kapac cbi3bifbl) 10-HaH 66 Ty xuinik
OvanasoHblH nanganaHaTblH  ©0asanblk  CTaHuusanap apacbiHga opHaTbinagbl, AepekTepai
ambipbactay 6arbiTbl 140 MOut/c XeTyi MymkiH. CoHbIMeH kaTap, kem pgerenge 6ip 6asanbik
CTaHUMa npoBanaepaiH XeniciHe knaccukanblk CbiMAbl KOCbiNbIMAAP apkbiibl KOcbinaabl. Ananga
npoBangepaid »xeninepiHe kKocblnFaH BS-nepaiH caHbl COFypnbiM JKoFapbl, Aepektepai 6epy
XblngamapblFbl XXeHe TyTacTan anfaHga XeniHiH, ceHimainiri xxorapbl gexrenge [2].

Bluetooth cranpapTbl. Bluetooth wafbiH gnanasoHgafbl GannaHbIC yLWiH CeHiMAi XeHe
KpiIMBaT emec, GaprbIK xepae Kon XeTiMai paguno Xuinikre xeke KoMmnbtoTepnep (koMmnbtoTepnep,
Kanta KomnbloTepniepi, HOyTOykTep), ysnbl TenedoHgap, NpUHTEpPriep, CaHAablK Kamepanap,
ThiWKaHOap, NepHeTakTa, [KOUCTUK, KyakkanTap, CUSKTbl aknapaT anmacyibl kamTaMachI3 eTefi.
CbIiMcCbI3 apHa Ocbl KypbinfFbinapablH, 6ip-6ipiHeH 1 200 meTpre geniHri pagnycta 6onfanga (aykbiM
Kegeprinep MeH kegeprinepre 6avnaHbICTbl), TiNTi Typni 6enmenepae ae 6annaHbicyra MyMKIHAIK
Oepeqi. AlRcable komnaHusicel Host XR Bluetooth-agantepiH wamameH 30 KM KalbIKTbIKTa
weirapabl. bipnecin xymbic icTey yuwiH Bluetooth KypbinfFbinapbl opTak npodunbai cakray YLiH
GopiHe kaxeT. lNMpodumne — Genrini Gip Bluetooth KypbINfFbICHl YLWIH KON XeTiMai MyMKIHOIKTEp
HemMece MYMKIHAIKTep XubiHTbiFbl. Bluetooth TexHonorusicel 2,4 + 2,448 [Ty >xuinikrep
AnanasoHblHa nuueHsuscbi3 (PecenipeH Gacka Gapnbik xepae) cyveHeni. byn xarganga kel
KopfaHbIC 6engeynepi KonaaHbinagbl: Xuinik ananasoHblHbIH TOMeH i weri — 2 Ty, an xofapfbl —
3,5 ITu. XKuinik (cnekTpaiH opTanbifbiHbiH OpHanacybl) = 75 k'Y gangikneH 6enrineHeai. XKuinik
apendi ocbl apanbikka kipmewnai. CurHan eki geHrenni GFSK (Gaussian Frequency Shift Keying)
cxemacbl GombiHWa kopTanagbl. Jlormkanbik O xeHe 1 eki Typni Xuiniktepre camnkec kenepi.
KepceTinreH xwuinik guanasoHbiHga apbip 1 MMy xuinikte 79 pagnokaHan 6eniHgi.

HomeRF ctaHpaptbl. HomeRF — yiige opHanackaH Xeninep ywiH apHanbl a3ipneHreH
cbiMcbI3 TexHonorns. HomeRF-TiH Herisri vgedackl yige kongaHywblnapAdblH KoOpnopaTuBTIK
nanganadyweinapgaH Mmynge 6acka KaxeTTinikrepre wue ekeHgiri 6onbin Tabbinagbl. byn
OEreHimia, onap yWiH KaXeTTi wewimgep onap ywiH apHambl xacanfaH. HomeRF ocbl Huww
HapbIfblHAA XYMbIC icTeyre, Kasipri 3amMaHfbl CbIMCbI3 KOPNopaTuBTI LWeLlimaepre kaparaHga oHau
opHaTyra, OHay narganaHyra >XeHe KO XeTiMAi KypbliFbliapra XXeTKidyre AanbiH.

HomeRF GipHelue KongaHbICTarbl 4aybICTbIK XXKOHE LepeKkTep cTaHgapTTapblHa HeridgenreH
XoHe onapabl 6ip wewimre Gipiktipeai. On FHSS apkpbinbl 2,4 Ty xuinikte ISM xuiniriHae xymbic
ictenai. »Kninik cekipy cekyHabiHa 50-geH 100 ecere geniH xbingamabikta etedi. Kegeprinepai
YO0 YaKbIT NEH XNiniKTeri curHangapgbl 6eny apkbinbl XXy3ere acoipbinagpl.

HomeRF Bluetooth TexHonorusicbiHa HerisgenreH 802.15 >keke CbIMCbI3 KeninepiHge
KondaHblnatblH TeMeH KyaTTbl paguo TapaTtkblwTapabl namganaHagbl. Eki TeXHONOrnsaHbIH
apacblHOarbl anblpmallbinblk HomeRF Tek goMeHik KornaaHywbinap HapbifblHa, COHbIH iWiHae
HomeRF-ge wmynbTumeausnblk KocbiMwanapdbl TuiMai eHaeyre MyMmkiHaik 6epetiH SWAP
(CtanpapTTbl CbIMCbI3 KaTblHAy MPOTOKOMbI) Kbl3MeTiHe OafbiTTanfaH. TapaTtkpiwTap Gasanblk
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ctaHuunagaH 40-50 M KaWbIKTbIKTa XyMbIC icTengi »xaHe Compact Flash kaptanapbiHa eHgipinyi
MYMKiH.

ZigBee ctanpaptbl. ZigBee — IEEE 802.15.4 ctaHgapTbiHa Herisgenrex KilkeHTan, TeMmeH
KyaTTbl paguMo TapaTKkbllTapAbl nanganaHatblH KOFapbl  AEHrenni >keninik npoTokonaap
XWUbIHTBIFbIHBIH, Xannbl ataybl. byn cTtaHgaptTa chiMcbi3 xeke ecentey xeninepi (WPAN)
cvnatTtanagpl. ZigBee y3ak yakblT 60Mbl baTapesiHbiH, KbI3MET eTy Mep3iMiH xxeHe TpaHcdep Gepy
XblngamapiFbiIMEH TOMEH AepekTepai 6epyai Tanan eTeTiH KocbiMwanapra GafbiTTanfaH.

ZigBee TexHonornsacbiHbIH 6acTbl epekLueniri, canbiCTblpMarnbl Typ4e TOMEH TYTbIHbINATbIH
KyaTneH kapananbiM CbIMCbI3 Tononoruanapabl (HyKTe-HyKTe XaHe Xynabl3) faHa emec, coHaamn-aK
Xeninik >xaeHe xabapabl GafFbiTTanTblH TOp Tomomnorusacbl 6ap Kypaeni CbiMCbi3 Xeninepai
Konganabl.

Byn TexHonorusHbl KongaHy canacbl — CbIMCbI3 CEHCOPIbIK XeninepaiH KypblbICbl, TYPFblH
ynanep MeH KypbifbicTapgbl  aBTOMaTTaHAbIPy, JKEKe  AuarHOCTUKanblK  MeauuMHanbiK
XabablkTapabl Kypy, eHaipicTik Gakbinay eHe ©0ackapy XywenepiH Kypy, COHOan-aK TYTbIHY
9NEeKTPOHUKachl MeH aepbec KomnbloTepnepai 4ambITy.

ZigBee xeninepi 1998 xbingaH 6Gactan, ZigBee 6GannaHbiC XyWeciH ©3firiHeH
yMbiIMaacTbipyFa KEeTEeTiH y3aK YaKbITTbl KaKeT eTefi XoHe TeMeH >XbingamablKTarbl AepeKkTepai
Oepy kayincisgiriH kamTamacbi3 eTeTiH KocbiMwanapra ©OafbiTTanFaH Kesge KapacTbipyabl
Gactangpl. (Bykin anem GoKbiHWA eH, lopucankumsinapga acteiHga) Eyponagarel 868 MMy, AKLL-
Ta xaHe AscTpanuaga 915 MI'u, xxeHe anemperi kentereH engepae 2,4 I'u: ZigBee eHepkacinTik,
(ISM-Band) fbinbiMn XeHe fbiNbIMU-MeANUMHANbIK paavoavManasoHaapbiMeH KyMbIC iCTengi.
ZigBee KypblfbIChl YMKbl pexumiHae GonfaHOblKTaH, 9MekTp KyaTblH TYTbiHY eTe TemMeH 6onybl
MYMKiH, Byn 6aTapesHblH y3aK mepsiMmiHe KbiaMeT eTefi. ZigBee Kypbinfbicbl 15 MC Hemece ofaH
a3 yakblTta 6encenai 6onybl MyMKiH (Mbicanbl, YWKbl pexuMiHeH ©OenceHai pexumre aybica
Gonagpbl), OHbIH KeLiKTipiny yakblTbl eTe a3, acipece Bluetooth-6eH canbicTbipFaHga yWkblgaH
Bencenai pexumre ety narnga 6onfaH KesiHge, 94eTTe YL CeKyHAKa Kellin xeTeqi.

YunTiH, 6arackl, ToMeH 6ara TEXHONOIMAHbI MEHrepy XblNgaMAablfbl, TOMEH KyaT TYTbIHYbl
T.C.C. CUSIKTbl KpUTEpPUIIEpaiH MaceneciH wewyae ZigBee-ai nanganaHny eH xakcbl TaHaay 6onbin
Tabbinaabl. «Texas Instruments», «Freescale», «Atmel», «STMicroelectronics», «OKl» »xaHe T.6.
CUAKTblI TaHbIMan koMnaHusnap ZigBee-ai eHrisy ywiH apHarbl yunTepdi weiFapagbl. byn ocel
TexXHOnorusiHelH Kypamaac OeniktepiHe TemeH Gara Oepepi. ZigBee - 6Gackapy xywenepiHe
apHanfaH TeMeH XblngamAblKTbl, TOMEH KyaTTbl CbIMCbI3 >XeninepaiH OpPHbIH TONTbipaTbIH
TexHonorus. KentereH TopanTap, fumapaTtTapga XapblKTaHObIpy >KYWECi, eHAIpIiCTiK »xabablKTbl
Gakbinay XXynenepiH xacayga kongaHbinagbl.

Kasipri yakbiTTa ZigBee moaynbaepi ete komkeTimai: Telegesis woirapraH ETRX2, ETRX3
CcTaHgapTTapblH nNavganaHyra 6onagbl. OnapmeH TaHbicy ywiH USB Kockbiwbl 6ap ynnecTipy
MoayniH Koca anfaHga, 6actaybiw XubIHTbIKTap 6Gap, coHpamn-ak TemnepaTypa MeH >apbik
ceHcopnapbl, CblHaK Tynmenepi xxaHe T.6. 6ap MaplpyTmnsaTopbl 6ap KypbinFbiHbl 6ackapy yLuiH
KOH(pUrypaumsiHbIH, yLw Moaysi 6ap.

CbiMcbI3  >Xeninep CraHAapTTapbiHblH  CanbiCTbipManbl  cunatramacbl 1 kectefge
KepceTinreH.

Kecte 1 — CbIMCbI3 Xeninep ctaHgapTTapbiHbIH canbICThipMarbl cunaTtTaMachl

CraHpapt ZigBee Wi-Fi Bluetooth
(IEEE 802.15.4) (IEEE 802.11b) (IEEE 802.15.1)
i 2,4-2483 Ty 2,4-2,483 Ty 2,4-2,483 Ty
YKbIMbI
OTKi3y KabineTi, Kout/c 250 11000 7231
lMpoTokongplH CTEK MenLiepi, kbant 32-64 1000-HaH acTtam 1000-HaH acTtam
BaTapeﬂHuH, Y304iKCi3 XXyMbIC 100-1000 0.5-5 1-10
yaKbITbl, KyHi
>Kenigeri TyniHaepaiH 65536 10 7
MaKCVMMangbl CaHbl
OpekeT aykbiMbl, M 10-100 20-300 10-100
KaublkTaH 6acka MynbTumeansnbIK CbiMAbl

KongaHy canacebl K Kapy aknapatTapgpbl XKibepy KoCblnbICTapabl

KoHe MOHUTOPUHT ~
(nHTEpHeT, noyTa, BUAEO) OalnaHbICTbIpY
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1 KecTege KenTipinreH cumnaTtTamanap CEHCOPIbIK Xeni yLWiH OHTannbl cTaHgapT ZigBee
©onbin TabbiNaTbiHbIH KepceTeqi.
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PACMPOCTPAHEHUE UHO®OPMALIUA C MOMOLLIbIO TEXHONOIMN BECNMPOBOAHOW
CEHCOPHOW CETWU, EE BOSMOXHOCTH
M.K. Aintumos, [1.6. Tepebek, E.A. LLasaxmeTos

BecripogodHble ceHcopHble cemu rnpedcmasnisiom cobol akmueHO paslsusaroujuecs cucmemsbl
asmomMamusayuu U yrnpaesneHus, MOHUMOPUH2a U KOHmMposs. B3aumoldelicmeyss ¢ ynpasnsiouumu
ycmpoucmeamu, Oamyuku co3darom pacripedesnieHHyr, camMoopaaHu3yloulyocs cucmemy cbopa,
obpabomku u nepedaqu uHgopmauyuu. [MoHIMuUe «camoopaaHusyrwasacss cemby» onpedensemcss Kak
cucmema, 8 Komopol ycmpolicmea «ymeromy» camu Haxo0umb Opye Opyea u opMuposamsb cemsb, a
cnyyae 8bixoda U3 Cmposi Kakoao-1ubo U3 y3/108 Mo2ym ycmaHaenugams HO8ble Mapwpymsl Ons nepedaqu
coobuweHud.

TexHos02us1 CeHCOpHbIX cemeli He mpebyem 0Orisi mocmpoeHusi cemu Adopozocmoswux kabenel
smecme co ecrioMozamesibHbiM 060pydosaHUeEM (KabesbHbIMU KaHanamMu, Kiemmamu, wkagamu u m.o.). A
maK KaKk CeHCOpHasi cemb noddepxueaem OCHO8Hble uUHMepgelcbl U [POMOKOSbl, KOMOpbIe
MPUMEHSIIOMCS 8 Hacmosiuee 8peMs, eCmb 803MOXHOCMb UHMe2puposamps €e 8 Cyuecmeayuwyr cemb
6e3 nposedeHuUs1 MacumabHoU PeEKOHCMPYKUUU.

MuHuamiopHbie u nomomy He mpebyroujue sHepao3ampam 0amyuku (CPOK 3KCryamauuu Moxem
docmueamb HECKOJIbKO Jiem) obecrnieyusarom B03MOXHOCMb UX pa3MeweHuss 8 mpyOHOO0CMYMHbIX
mMecmax u Ha 6onbwux meppumopusix. becripogodHbie pelweHUss He3aMeHUMb!, ko2da Heobxodumo
cesi3amb 8 cemb MOCMOSHHO O8UXYUUECS unlu Yacmo rnepemewaembie y3rbl. O0HaKo e Hedocmamkom
6ecrnposoOHbIX peweHUl OKa3bieaemcs UX MeHbwasi HadeXHOCmb, KakK 8 CMbIC/ie 2apaHmupo8aHHOU
docmasku OaHHbIX 3a 02paHU4YeHHOe 8PeMs, makK U 8 CMbIciie 3awumbl nepedasaemol UHgopmayuu om
HecaHKUUOHUpogaHHO20 docmyria.

Paspabomka u eeedeHue CEHCOPHbIX cemeli 80 8Ce cgbepbl XU3HU rpedocmasum O02pPOMHOe
Koruyecmeo rpeumMyu,ecms 4esiogedecmsy. Temamuka CEHCOPHbIX 6ecripo8oOHbIXx cemel ewe He
docmamoyHO u3y4yeHa, umeromcss Ha OaHHbIU MOMEHmM psid HepeweHHbIX npobremM u oz2paHuyYyeHul, HO
npeumywecmea rnpuesiekarom KomnaHuu Ons paspabomku cmaHdapmos nepedayu uHgopmauyuu 8
CEHCOPHbIX cemsix, Hanpumep makux, kak cmaHdapm ZigBee.

Llenb cmambu 3akniodaemcs 8 ucciedo8aHuU xapakmepucmuk U napamempos cmauuoHapHbIX U
MobusnbHbIX ycmpolcme ceHCcopHol cemu e cucmeme ZigBee.

Knrodesnle cnoega: ZigBee, becripogodHasi cemb, cemb damyukos, y3ers, cmaHlapm.

DISSEMINATION OF INFORMATION THROUGH TECHNOLOGY WIRELESS SENSOR NETWORK,
ITS CAPABILITIES
M. Aitimov, D. Torebek, E. Shaiakhmetov

Wireless sensor networks are actively developing systems of automation and control, monitoring and
control. Interacting with control devices, sensors create a distributed, self-organizing system for collecting,
processing and transmitting information. The concept of “self-organizing network” is defined as a system in
which devices ‘know how” themselves to find each other and form a network, and in the event of a failure of
any of the nodes, they can install new routes for sending messages.

The technology of sensor networks does not require expensive cables for building a network
together with auxiliary equipment (cable channels, terminals, cabinets, etc.). And since the sensor network
supports the main interfaces and protocols that are currently used, it is possible to integrate it into an existing
network without carrying out a large-scale reconstruction.

Miniature and therefore energy-consuming sensors (the service life can reach several years) make it
possible to place them in hard-to-reach places and in large areas. Wireless solutions are indispensable when
constantly moving or frequently moved nodes are connected to the network. However, the lack of wireless
solutions is their lower reliability, asin the sense of guaranteed data delivery for a limited time, and in the
sense of protecting the transmitted information from unauthorized access.

The development and introduction of sensor networks in all spheres of life will provide a huge
number of benefits to humanity. The subject of sensory wireless networks is not yet sufficiently studied, there
are currently a number of unsolved problems and limitations, but the advantages attract companies to
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develop standards for transmitting information in sensor networks, such as for example the ZigBee standard.
The purpose of the article is to study the characteristics and parameters of fixed and mobile sensor network
devices in the ZigBee system.

Key words: ZigBee, wireless network, sensor network, node, standard.
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A.O. flayt6aeBa’, M.X. Aittumos’, E.. LasxmeTos 2
'KopkbIT aTa aTbiHgarsl Kbisbinopaa MeMnekeTTik yHuBepeuTeTi, Kbiabinopaa k.
2CeMmeli KanacblHbIH, LLlekepim aTbiHOaFbl MEMMNEKETTIK yHUBEpCUTETI, Cemen K.

K&CINOPbIHHbIH PECYPCTAPbIH BACKAPY XYMENEPI

AHOamna: ERP-xylenep KecinopblHHbIH 6apriblK KapXblfiblK XOHe wWapyalbliblK Kbi3MemmepiH
backapyra apHanfaH. Oniap KacinopbiH 6acuwbinapbiHa 6ackapbiiMarb! wewimoepiH Kabbinday yWwiH
Kaxemmi aknapammsl xeden mypde ycbiHyda KondaHbliadbl, an COHbIMeH bipze bepinzeH KacCinopbIHHbIH
JKemKi3ywinepi MeH mymbiHWAbIIapbl apacbiHOa 351eKmpoHObI Oepekmep anmacy UHpaKypbiibIMbIH KypyFra
MyMKiHOiIK 6epeldi. ERP-xyltenep 6ipHeweze KaparaHOa Oip faHa UHmMeezpandaHfaH bardaprnamaHsbl
KondaHyra MyMKIiHOik bepedi. bipbiHFal xylie eHOeyOdi, noeucmukaHbi, ducmpubyuusiHbl, KOpPObI, Xemki3yoi,
wom-ghakmypaHbl KO MEeH ecern-KucanmaiK ecenmepid 6ackapa anadbl. 3amaHayu xydenep Kbismemi MeH
macwmabbiHa 6alinaHbICChbI3 KaCinopbIHHbIH 6apribiK Heai3ai hyHKUUsNapbiHbIH OpbIHOanyblH KaMmamachi3
emedi. Ken xardatida Ka3sipai 3amaHsbl ylibiMOapdbiH UHMezpayusinaHraH aknapammsik XyleciHiH 6ackapy
Heei3i ERP-xytieci 6onbin mabbinadel. OHbIH 6acmbi apmbiKWbibifbl YUbIMHBIH MOJbIK onepauyussibiK
yukriH backapyda, on xocrnapnay, 6akbinay, opbiHOay xoHe eHbeK KbismemiH marnday cambliapbiHaH
mypadsbi. Ocbinaliwa 6yn — ceHimoiniai xxoraprbl Gapexedeai YUbIMHbIH XYMbICbI myparbl aknapam asyra
MyMKiHOIK 6epedi. Ken xardalnapOa, ERP-xyleci Kapxbl backapy MacesiesiepiH wewy YWiH Xy3eese
acbipbinadsl. ERP-xylenep KOMMMEPUUSIbIK ma, KOMMePUUsIZIbIK eMec me KypblibiMOapda, yKiMemmik
JKOHE YKiMemmik emec mekemeriepOe KosidaHbinnadbl. KacinopbiHHbIH pecypcmapbiH xocrnapsay xydeci —
ERP (Enterprise Resource Planning ) —6ipbiHral xylieece MekeMeHiH 6apriblKk 0epekmepi MeH ydepicmepiH
UHmMezpauyusnay ywin Koiamem emedi. ERP-xyliennepdiH HezisiHe b6ipbiHFal OepekmepdiH KoUMachkiH Kypy
npuHyuni xamadsbl, on 6aprblK Kopriopamusmi bU3HeC aknapambsl MeH KoCinopbIHHbIH Kbi3MemKeprepiHiH
Kaxemmi caHblHa Kapal MyMKiHOIKmi Kammamachi3 emedi.

ERP — xyleci KecCinopbiHHbIH 6HIMIH apmmbipy xoHe aknapammapObiH 6ipKarbinmbl afbiHbIH
KammamachbI3 emy MakcambiHOa eHeisineoi.

TyltiH ce3dep: ERP-xylenep, 6u3Hec-ydepic, Oepekmep KOpbl, 3/1eKMPOHObI OepeKkmep,
KoCiMopbIH.

ERP-xyienep KacCinopblHHbIH 6Gapnblk KapXbifblK XoHe LapyalwbinblK Kbl3MEeTTepiH
backapyra apHanfaH. Onap kacinopblH OaclwbinapbiHa GackapbiiMansl LWwewimgepiH Kabbingay
YWIH KaXKeTTi aknapaTTbl keden TypAe YCbiHyaa Konaadbinagbl, an CoHbiMeH Oipre GepinreH
KOCIiNOPbIHHbIH KEeTKi3yLwwinepi MeH TyTblHWbINAPbl apacbiHAa 9SMNEeKTPOHAObl OepeKkTep anmacy
MHPpaKyYpbIbIMBIH - KypyFa MyMKiHAIK ©epegi. ERP-xynenep 6GipHewere kaparaHga 6ip faHa
WHTerpangadHraH OafgapnamaHbl  KondaHyFa MyMkiHAIK  ©epegi. bipblHFanm kyne eHoeyai,
NOTrUCTMKaHbI, OUCTPUBYLMSAHbBI, KOpPAbl, >XEeTKidyAi, WOoT-hakTypaHbl KO MeEH ecen-kucanTtbik
ecenTtepiH 6backapa anaabl [3].

3amaHayn xyrnenep KblaMeTi MeH MacwTabbliHa 6GainaHbICChbl3 KaCinopbliHHbIH, Baprbik
Heri3ri pyHKUuanapbIHbIH OpblHOanNyblH kamtamackid etedi. ERP-xynenep kommmepumsnblk Ta,
KOMMepUManblk emMec Te KypbinbiMaapda, VYKIMEeTTIK >XeHe VYKIMeTTIK emec Mekemernepae
KongaHblnabl.

KacinopblHHbIH pecypcTapblH xocnapnay xyneci — ERP (Enterprise Resource Planning) —
GipblHFanm Xynere MekeMeHiH Gapnblk AepekTepi MeH yAepiCTepiH WHTerpauusanay yLwiH KbiameT
eteqi. On yuwin Tuntik ERP-xyneci kentereH op Typni ©Oafgapnamanap MeH annapartTbik
KOMMNOHEHTTTepai kongaHagbl. MyHaan xxynenepaid, KenwiniriHii KinTTik KOMNOHEHTTepi BipbiHFan
aepekTtep Kopbl 60nbin Tabbinagpl, on e3iHe ap Typni XXyrhenik MoaynAaepAiH AepekTepiH cakTanabl.
ERP dyHKUMOHanabINbIKTbl KaMTamMachl3 eTefi, on ageTTe eki Hemece OipHelle >xyrenepmeH
opblHAanagbl. EH6ek akbicbiHbIH ecebi MeH ecenTi xypridyai 6ipre kocaTblH 6argapnamanbik NakeTi
ae (mbicanel, QuickBooks) ERP knacbIHbIH xyneci 6onbin Tabbinagbl.
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ERP-xynenepai eHaipy, eki Hemece ofaH Ada Ken TayeriCi3 KocbiMlanapabl anmacTsipagbl,
Xyre apacbiHOa CbhIpTKbl WHTepdencTepMeH KakeTTinikTi bongbipMangbl XeHe Kenecigen
KocbiMLLa epekweniktepiH 6epepni: GusHec-yaepictepai ctaHgapTTaygaH XaHe aHafFypibiM ap3aH
KbIBMET KepceTyaeH ecenTenyiH XeHinaeTy MeH XakcapTyFa Kon eTkize anagbl, cebebi 6apnbik
nepektep OipblHFal gepektep kopblHAa cakranagbl. ERP-xynenepiHiv, KinTTik epekwenikTepi
MeKeMe KbI3METiHIH, Gaprblk acnekTinepiHiH, OepekTepiH WHTerpangaygaH Typagbl. On  yuwiH
GipblHFaM OepeKkTep KOpbl X8HE KaCiNOpbliHHbIH 8p Typni OGU3HeC yHKUMSNapbiH OpHblAayabl
KamTamacbI3 eTeTiH KenTereH bargapnamarnbelk Mogynaepi kongadeinagsl [1,2].

MamangaHabipbiniFaH UT-mamangapel 6ap kenbip mekemenepdiH Gaclbinapbl TeK kaHa
ERP-xylrenepiHiH anemMeTTepiH faHa eHrizegi XoHe KoacinopbliHOAA KongaHbiaTblH Oacka ga
Xynenepre Hemece TayercCi3a KocbIMLIanapblH CbIpKTbIK WHTepdencTepiH Kypaabl. Mbicansl,
nepcoHangbl (HRMS) xaHe kapxbiHbl (Financials) 6ackapy xyneci 6ip »xeTkisywigeH 6ackacbiHbIH
HRMS-wewiviHe kaparaHaa »akcblpak kabblngaHybl MyMKiH. ©3 ke3eringe, eHaipicTi 6ackapyabiH
COHFbI XXYMeci XaHe xeTkisywimeH 6annaHnbicbl (CRM) 6acka xeTkisyLiire kaparaHaa »akcbl 60sbIn
caHanybl MyMKiH. byn xarfgamga mekeme Oacwbicbl ERP- xynenepgi eHaipy KaxeTTiniriH
MOVbIHOaFaH XeH, OereHMeH Oip >keTkidywigeH nepcoHangbl 6ackapyda XyWeHi, ekiHLiCiHeH
KapXXbINbIK MOoagynaep, an kanraH oaraapnamMansik xxabablktaH UT xeTkiyLuinep anbiHaabl.

Cayga canacblHOa LWafblH - KOCIMOPbIHHbIH,  GaclibiCbl  Kagpnapgbl, konmanapgbl,
TacbiMangapdbl 6ackapy yuWwiH apHanbl MamMaHOaHAbIPbUTFAH KOCbIMLLAnapablH, TOMbIK >XUbIHFa
KapafaHga Kkaccanblk TepMuyHangap MeH KapXbiblk ecenTteynep ywiH 6argapnamadbl 6enek
urepyre kenicegi.

Erep GusHec-yaepic ctaHgapTTaydbl KaxXeT eTnece XaHe KblameTi 6onbin Tabbinmaca, oHaga
GepineTiH ToxipnbeHi kongaHy OGusHecTiH Gacekere kabineTTiniriH anci3 etyi MyMmkiH, on con
eHAipicTiK cekTopaaH 6acka hmpmanapabl TEHeCTIpeai.

MyHbIH, YIrini Mbicanbl peTiHAE 9MNEeKTPOHAbl KyKaT anHanbiM anbiHybl MymkiH (EDI), on
KemXblnfbl eHbekkke kapamacTtaH 6epineTiH TaxipnbeHiH, KOHLEeNUUACH! TYCIHIKCI3 Bonbin Kanagbl.
Ipi cayaa yvbiMaapbiHbIH 6acwbinapbl 6acekenecTepiHiy, angblH opayFa MyMKiHAIK 6epeTiH wafbiH
XeHngeynepi 6onateiH EDI konpganbinagel. OpTa komnanusinapabiH 6acwbinapel ERP urepyne
amMmbeban Hyckanapfa me XeHe Ofl NNUEH3USHbIH XapTbl KyHblHA TeH 6onagpbl, con apkpifbl 63
OGu3HeciHiH Gacekere kabineTTiniriH kamTamacbid etegi [8,10]. Ocbinaviwa, 6yn koMnaHuanap
ToxXipubenepre 6enceHai Kkatbicadbl, MyHAa eH TUiMAI wWewimi 6ackanapbiHa 6annaHbICCbI3 OHbIH,
©3 XXYMbICbIHA HEri3genreH.

Ipi ERP-xo6anap yLwiH KOHCaNTWUHr YW AEeHrerngeH Typagbl: Xynenik cayneti, 6usHec-
yaepictep GonmbiHWa keHec Gepynep (eH angbiMeH, GusHec-yaepicTepdi kamta ymbiMaacTbipy)
XOHe TexHuKkanblk keHec Gepy (HerisiHeH Gargaprnamanay anmarbliHO4a XoHe Kypan canmaHgap
6anTtaybiHga). XKyrenik ceyneT >kannbl MamaH KacCinopblHHbIH GapnblK aknapaTTblK arblHOAPbIH
Xocnapnayfa ayan ©epepi. BusHec >kannbl KeHecwWi KoCinopbliHHbIH afbiMgarbl ©u3Hec
yoepicTtepiH 3epTTenai XoHe ERP-xynenepiHiH, yoepicTtepiHe conkec onapabl
Moanukaumsanangsl. TexHuKanblk KOHCanTUHr Gargaprnamanay anmarbliHa KaTbiCTbl. KentereH
eHaipywinep ERP apkbinbl Tancblpbic 6epylwiHiH - TanantapbiHa caikec Gargapnamanbik
XabablKTbl Moandrkauuanayra MyMkiHaik 6epegi.

ERP-xynenepiHci3 ipi eHgipywinep esapa spekeTrtecyre Kabinercia kenTereH KocbiMLlanapMeH
XYMbIC KacayFa Maxoyp. TemeHae e3apa apekeTTeceTiH MHHOETTEPI KeNTipinreHx:
TeXHMKanbIK AM3anH (eHIMHIH XYpPri3inyiHiH, )kakcbl Tacini);
TancbIpbICTbIH, i3iH 6akbinay: kabbingaygaH opblHAayFa AeWiHri;
TabbICTbl any LUmMKnbl — WOT-akTypagaH KapXbiHbl anyfa gewiH;
KypAeni MamaHgaHablpbiiFaH MatepnangapaaH esapa 6annaHbiCTbl 6ackapy
TancbipbiCTapabl OnaHkinepiHe cewkec Tekcepy, TayapAblH TYCyi MEH LbIfblHbl Kannbl
KBUTaAHUMSANAPbIH any;

o Oyn MiHOETTEp YLWiH ecen-kucanThlk ecebi, TabbicTap ecebi, WhbIFbIHbI MEH TabbIChI

xekenew kapanagpl.

BusHecTi XypridyaiH, 3amaHayn npakTUKacbl xeke >xafgangbl Tanan etegi. On TonbiKTam
ecen neH »ocnapnayabl Xyprisyre kaTbiCTbl. COHAObIKTAH HaKTbl KOCIMOPbIHHbLIH, KelleHai
ecenTepiHe KaTbICTbl aHafypnbiM TUiMAi 6argapnamanslk TypfFblga )ababikranagbi.

ERP-xynenepaiH HerisiHe GipblHFan OepekTepaiH KOMMacbiH Kypy MpUHUMNI XaTagbl, Of
Oapnblk KoprnopaTuBTi 6u3Hec aknapaTbl MEH KOCINOPbIHHbLIH KblI3METKEPNEpPiHiH KaXKeTTi CaHblHa
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kapanh MYMKIHOIKTI kKamTamacbld eTedi. [epektepdiH e3repici Xyne QYHKUMACH apKbinbl
(cbyHKUMOHaNAbIK — MYMKIHAIKTepi)  kyprisineai[2]. MaTtepuangblk  Ko3fanbiCTapgbl  XXeHe
XKeTKidywigeH TyTbIHyLWbIFA Onapfa CoWKec aknapaTTblk afblHOapAbl 6ackapy MeH Gakbinayra
MYMKIHZIK ~ Gepegi. “KeTkisynepaiH anemaik TisimiH  6ackapy” (SCM) TexHonoruscol
KecinopbliHOapFa NOrmMcTuKaHblH TMiMAi TisiMiH Gepyre MyMmKiHAIK 6epefi: WukisaTTbl XeTKisywigeH
akblpfbl NanganaHyLWwblHbIH JalblH 6HIMAEPIH caTblfbIMFa KONNbIMbIHA AeniH. MyHAa TpaHC ynTTbIK
KoMmnaHuanapabl 6ackapyablH KeH MYMKIHAIKTEpiH KaMTamacbl3 eTefi, OHblH KOOpAMHaUUACHI
OHAIPICTIH, KenTereH KoMMaHuANapbIMEH XYMbIC Xacangbl. byn OMoKTbl KongaHy KocinopblHFa
HapblkTa 6onbIn XXaTkaH e3repicTepdi eckepe OTbIpbIN KaCINOpbIHAbI KypyFa MyMKiHAIK ©epegai, con
apKbinbl eHAOIPINeTiH eHIMHIH XoFapbl 6acekere KabineTTiniriH kamTamachI3 eTefi.
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CUCTEMA YNPABJIEHUA PECYPCAMU NPEONPUATUA
A.O. layt6aesa, M. XK. Antumos, E.A. LaaxmeTos

ERP-cucmembl  npedHasHayeHbl Ons  yrnpaeneHuss ecel ¢puHaHco8oU U  X035lCmeeHHOoU
dessmenbHocmblo  nipednpusamus.  OHU  ucrnonb3yromcess  Ons1  onepamueHo20  rpedocmaessieHust
pykosodumenam npednpusmul uHgopmayuu, Heobxodumol Ons1 NPUHAMUS yrpaeeHYeckux peweHud, a
mak:xe ro3eosisiiom co3dame UHDpacmpykmypy 3/1eKMPOHHO20 0bMeHa OaHHbIMU MexXOy rnocmasujukamu
u nompebumensamu daHHo2o npednpusmus. ERP-cucmemMbl no380sisitom UCM0b308amb MOJIbKO OOHY
UHMe2pupoBaHHyro rpozpamMMmy, YeM HECKonbko. EduHasi cucmema Moxem ynpaesnsms 0bpabomkod,
noaucmukot, Oucmpubyyuel, ¢oHOOM, nocmaekol, ebicmas/ieHueM cYemos-¢hakmyp U pacdemamu.
Obecrneqyusaem 8bINMOSIHEHUE BCEX OCHOBHbIX (byHKUUU npednpusmusi He3asucumo om Mmacwmaba u
QYHKUUOHUPOBAHUSI  COBPEMEHHbLIX cucmeM. B  6onbwuHcmee criydae8 OCHOB0U  yrpassieHusi
UHMeapuposaHHoU UHEOpMayUOHHOU cucmeMol cospeMeHHbIX opeaHu3auyull sensemcsi ERP-cucmema.
lnasHbIM ee npeuMyu,ecmsom s18/I5emcsi yrpasrieHue MofHbLIM OrepayUoOHHbIM UUKIOM op2aHu3ayuu,
Komopskili cocmoum U3 3amaroe [/1aHUpOB8aHusi, KOHMPOJIS, 6bINO/IHEeHUST U aHanusza mpydoeol
dessmenbHocmu. Takum obpa3omM, amo [038osiiem [rofly4ams UHgopMayuo o pabome opeaHu3layuu
ebicokol cmeneHu HadexHocmu. B 6onbwuHcmee crydaes, ERP-cucmema ocywecmensemcsi 0ns
peweHus 80rnpocoe huHaHCo80=20 yripasrieHUs. ERP-cucmembl UCronb3yomces Kak 8 KOMMepPYecKUx, mak u
HEKOMMEPYECKUX CMPpyKmypax, 6 [pasumesibCmMeeHHbIX U HernpasumesibCMBEHHbIX OpaaHu3ayusix.
Cucmema nnaHuposaHusi pecypcos npednpusmus-ERP (Enterprise Resource Planning) — cnyxum 0Ons
UHMezpayuu ecex 0aHHbIX U MPOUecco8 opeaHusayuu e eduHyto cucmemy. B ocHose ERP-cucmem nexum
npuHyun co3daHusi eOUHO20 XpaHumnuwia O0aHHbIX, KOmopbili obecrneqyusaem 803MOXHOCMb 8cel
KopriopamuegHoU busHec-uUHgopmMauuu u HeobxodumoU YuC/IeHHOCMU repcoHarsa npednpusimus.

ERP-cucmema eHelpsiemcsi € Uenbio yeernu4veHuss npoldykyuu npedrpusmusi u obecriedeHusi
pasHoOMepHO20 romoka UHgopMmayuu.
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Knrodesble cnoea: ERP-cucmembl, 6usHec-npouecchl, 6asbl OaHHbIX, 3/1€KMPOHHbIE OaHHbIe,
npednpusimue.

THE RESOURCE MANAGEMENT SYSTEM OF THE ENTERPRISE
A. Dautbaeva, M. Aitimov, E. Shaiakhmetov

ERP-systems are designed to manage all financial and economic activities of the enterprise. They
are used to quickly provide managers of enterprises with information necessary for making management
decisions, as well as to create an infrastructure for electronic data exchange between suppliers and
consumers of the enterprise. ERP systems allow you to use only one integrated program than several. A
single system can manage processing, logistics, distribution, Fund, delivery, invoicing and payments.
Provides all the basic functions of the enterprise, regardless of the scale and functioning of modern systems.
In most cases, the basis for the management of an integrated information system of modern organizations is
an ERP-system. Its main advantage is the management of the full operational cycle of the organization,
which consists of the stages of planning, control, implementation and analysis of labor activity. Thus, it
allows you to get information about the work of the organization of a high degree of reliability. In most cases,
the ERP system is implemented to address financial management issues. ERP systems are used in both
commercial and non-commercial structures, governmental and non-governmental organizations. Enterprise
resource planning system-ERP (Enterprise Resource Planning) — is used to integrate all data and processes
of the organization into a single system. At the heart of ERP-systems is the principle of creating a single data
warehouse, which provides the ability to all corporate business information and the required number of
personnel of the enterprise.

ERP-system is implemented in order to increase the production of the enterprise and ensure a
uniform flow of information.

Key words: ERP systems, business processes, databases, electronic data, enterprise.

FTAXP: 65.59.31

A.K. Urenbaes’, A.A. Kabaynuna', I H. Hypbimxan?, A.K. MyctacaeBa
'C. Ceidbynnun aTtbiHaarbl Kasak arpotexHukansik yHueepcuteTi, Hyp-CynTtaH k.
2 CeMmell KanacblHbIH LLlakepim aTblHAAFbl MEMITEKETTIK YHUBEPCUTETI

AKYbI3Obl-MAWITbl AMYJIbCUAHBIH ETTI-©CIMAIKTI NAWTETTIH TAFAMAbIK
K¥HObbIFbIHA 9CEPI

AHOamna: byn makanada wemernodik xoHe omaHObiK fanbiMOapOblH emmi-eciMOikmi nawmmep
eHOipiciHe apHarsFraH aKybi30bi-Malsibl 3MyrbcusapObiH Xxacasybl 60lbIHWa mexHo02usinap MeH adicmepi,
3epmmey XyMmbiCmapbiHa wWosy KapacmbipbliraH. COHbIMEH Kamap, akybl30bl-Manl 3MybCUSIHbIH
KypamblHa KocbllambIH €m XoHe ecCiMOIiK meKkmi wukizammapoblH XUMUSIbIK KypamdapbiHa, maraMObiK
XoHe buonozusnbiK KyHObIIbIKMmapbiHa Hezizdeme xxacasnraH. AKybi30bl-Malifibl 3MYynbCUSHbIH nawmem
KypambiHa KOCyOblH Mesnuwiepi MeH Heaisei opaaHonenmukarsblK KepcemkilumepiH, @hu3uKa-xumMusinbiK
KacuemmepiH 3epmmey Hemuxenepi kKepceminzeH. CoOHbIMeH Kamap OalbiH  aKybi30bl-Malinbl
AMYIbCUSTHBIH XKarrbl XUMUSITIbIK KypaMbiH 3epmmeri, OHbl 6aKbinay yr2iCiHiH asirbl XUMUSTIbIK KypamMbIMeH
canbiCmbIpbiiiFaH Homuxernepi KepceminzeH. 3epmmey Homuxeci kepcemkeHOel bakblnay ynaiciMeH
canbicmbipbiiiraH maxipubernik ynzideai aKybi30bi-Malifibl 9MybCUSI KOCbllFaH emmi-eciMOikmi nawmemmiH
maramObIK KYHObINIbIFbI, Opa2aHosIenMmuKarblK Kepcemkiwmepi XXofapbl Kepcemkiwmepze ue 6050bI.
KypambiHa akybi3dbi-malinibi 3MyibCUsi KOCbIIFaH emmi-ecimMOikmi nawimemmid mexHO102UsiIbIK pexumoepi
aHbIKMarbirn, nawmemmiy maxipubesnik peuenmypacs! He2i30esoi.

Tylin ce3dep: em eHIipici, mexHonoausi, aKybi30bl-Malinibl 3Myfbcusi, emmi-ecimMOikmi nawmem,
opzaHorienmukarblK Kepcemkiwimep, maramOblK KyYHObIIbIK.

ByriHri kyHi eT eHepkacibi angbliHOa TypraH €H 63eKTi MIHOETTep €T XoHe eT eHiMaepiH
eHAipy KenemiH apTTbipy, onapAblH canacbliH apTTblpy, aCCOPTUMEHTTIH KYPbINbIMbIH XakcapTy,
pecypc YHeMAeWnTiH TexHornorusanapabl eHridy, XanblKTbl €T ©eHiMaepiMeH KamTamacbl3 eTy
npobriemacbiH Wwewy 6onbin Tabbinagbl. MyHbIH Gaprbifbl aybin WapyallbifbiFbl MangapbiH CO
XeHe KanTa eHaey KesdiHOe anblHaTbliH LWMKI3aTTbl KelleHAdi XXoHe yTbiMAbl NanganaHyabl Tanan
eTeqi.

KO. Kosanesa, P.M. CanasatynuHa, B.b. Tonctorysosa, M.J1. ®anBueBCKUN CUAKTbI
FanbiMgapablH XKyMbICTapbl €T eHimaepiHaeri akybi3ablk MHIPeANEHTTEPAi AypbiC TaHaaraHda, eT
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OHIMiHIH, BuonornanbIK KYHObbIFbIH TOMEHOeTNen-aK KypaMblHaarbl KOMMOreH Xanmnbl akybl3ablK
MerLepiHiH, Xannbl caHbliHaH 15-TeH 25%-Fa aeniH 60nybl MyMKIH.

ET eHepkacibinaeri WnKi3aTTbIH annbl CaHblHbIH YWTEH BipiH, KyHAbl aKkybi3gapablH easyip
caHbliH cybeHimaep kypanabl. [Mactanap, CycneHsusnap XoHe aMmynbcusnap any YWiH eKiHwi
Kateropusigarbl cybeHimoepai angbiH ana eHaey TaramblK KyHObIMbIKTbI,  akybl3gapAblH
dyHKUMOHaN4blKk KacueTtTepiH cakTayFa MymkiHAOIK Gepepi. CybeHimgep eT eHimaepiH eHgipy
KesiHae onapAblH KypambliHa KOCYyFa TanTblpMac KyHAb! WKKi3aT kedi 6onbin Tabbinags! [1].

ET eHgipici canacbliHAarbl €T nawTTepiHiH TEXHONOIMMACH MEH XaHa peuenTypanapbl ani ge
bonca »xaHawa TexHonorusanap MeH agictepai Tanan eteni. ET  eHimagepiHiH  kypambl
dyHKUMOHanNabIK kacuetTepre ne 6onybl, 3amMaHayu Tamak, OHbIH, ilWiHAE eT eHAipici canacbiHbIH
OipaeH Gip Tanabsbl.

DyHKUMOHANAbIK TamakTaHygblH, Herisri MiHOETI — agjam af3acbiHa Tabwuin eHimaepai
KonaaHy apkbinbl konamnbel acep eTy. OHbIH yHKUMOHanNAbIK 6aFbiTbl 6ap eHe annbl aF3ara Aaa,
eMipnik MaHpbI3abl OpraHaapfFa Aa Xeke acep eTyi MyMKiH. COHfbl yakblTTa €T LiMKi3aTTapblHaH
dyHKUMOHanNAblk eHimaepai eHaipy KesiHge ap Typni kocnanap KeHiHeH kondaHbina 6actagbl [2].

ET eHepkacibi canacbiHAa ekiHWinik akybl3ablK WWKi3aTTap4aH anbiHbin, aMynbcusnapiaH,
cycneHsusinapaaH, nacranapgaH, KypbiuibiMablK KoMnosvuuanapgaH AavbiHaanfaH marganaHbin
ycakTanfaH TypamanapgaH xacarnfaH eT eHiMOepiHiH, TeXHoNorusinapbiHa YiKeH keHin 6eniHesi.

Kasipri yakblTTa eT eHiMAepiH eHaipy KesiHge OynuwblK eT aKybl3gapblH anmacTbipFbiLl
peTiHae apTypni hopmagarbl coa akybi3aapbl (COS aKybl3blHbIH, KOHLEHTPATTbiH, TEKCTYPaTTbIH,
COS YHbIHbIH) KeHiHEH KonaaHbinagbl. Onap xakcbl YHKLUMOHANAbIK-TEXHOIOIMANLIK KacueTTepre
ne (O®TC) (xkofapbl BCC, man CiHipeTiH, aMynbrupnenTid, renb Ty3eTiH kabineTke, »ofapbl
epirilTikke, Ty3fa >OHe TepMOTYpPakTbifblKKa) >kdHe OynwblK €T akKybi3aapbiMeH auiKblH
ynneciMmainikke ne, coHablKTaH onapAblH, KaTbICybIMEH eT aMYyNbCUANapbiH eHAipy KesiHae apHaubl
OanblHObIKThI KaxeT eTnengi [3].

byriHri TaHOoa eT eHAaey canacbiHblH angblHOa TypfaH €H e3eKTi MIHOETTep €T XaHe eT
eHiMOepiH eHAipy KenemiH ynfanTy, onapAblH canacbliH apTTbipy, aCCOPTUMEHTTIH KypblNbIMbIH
XeTingipy, pecypc YHeMAENTIH TexHonornanapabl eHrisy, XanblKTbl 9KOMNOrUAnbIK Tasa, aF3aHblH eT
OHIMOEPIHIH, KaXKeTTINIrH Ky3bIpeTTi KepceTeTiH Menenenepdi wewy 6onbin Tabbinagbl. MyHbIH,
Gapnbifbl aybin Wapyawblbifbl MangapbliH COK XXoHEe KanuTa eHaey KesiHAe anblHaTbiH LWMKI3aTTbl
Kewenai xaHe yTbiMAbl NavganaHyabl Tanan eTefi. ET eHepkaciGiHAeri LWuKi3aTTbiH, Kannbl
CaHbIHbIH, YLWTEH BipiH KyHObl akybl3gapablH, e4ayip caHblH KaMTUTbIH cybeHimaep kypangbl. Atan
anTkanga, 6yn konnareHai cybeHiMaep, MexaHuKanblk eHOenreH KycTapablH eTi XaHe ym
KyCTapblHbIH, TEPICi, LUOLLKA TepicCi, KaH >XaHe OHbIH, (dopMarbIK aNeMeHTTepi, Typamara epKiH Typae
eHridyre 6onManTbIH Man LWKKi3aTbl, Mbicanbl, CUblp Oyiperi, i, Kypcak Mannapbl xaHe T.0. [4].

ET wwukizatbiHbiH PSE  Genrinepi 6ap  (yHKUMOHANAbI-TEXHOMOIMMANLIK  KacueTTepiH
XakcapTydblH X8He AaiblH BeTYMHa eHIMAEpiHiH >KOofapbl cananbl KepceTkilTepiH KamTamachl3
eTyaiH bIKTuMan TacinaepiHiH Gipi eT eHiMiHIH, KypaMblHa akybl3-Mannbl aMyrbeusiHbl (BXX3) eHrisy
oonbin Tabbinagbl. BonbwakoB, A.C., PoroB W.A., CokonoBa A.A., damBuwencbknn M.J1.,
MpebeHwmkoBa T.HO., Kpbinosa B.B. [5, 6, 7] eT eHimaepiHiH GanfbiHObINbIFBI MEH HA3IKTiriHe
MangblH Menwepi antapnbiktan acep etefi. CoHbIMEH KaTap, aBTopnap €T eHiMAEpiHiH KypamblHa
Man KOCY aMynbCusl TYPIHAE XKaKCbl EKEHIH AanenaereH.

JKorapblga KapacTblpbififaH fbiibiIMM  €HOeKTepre CyrWeHe OTbIpbiN, OCIMAIKTi-eTTi
nawTeTTepAiH KypamblHa KOnnareH UHrpeamMeHTTepiMeH GambiTkaHFa OEWiH XaHa Tacinaepai icke
acblpyabl Herisgey 6onabl.

CoHbIMeH kaTap, OcCiMAIKTI-eTTi nmawTeTTephiH, TEeXHONornsanapbiH odaH opi XeTingipy
MakcaTblHAa KypaMblHOA ©cCiMAiK XoHe >xaHyap TeKTi wwukisaTTap HerisiHge akybl3abl-Mannbl
AMYNbCUACLIH any nepcnekTUBacbiH XeTingipy. AKybi3Obl-Manribl 3MYyIbCUSHbI OalblH  eTTi-
©CIMAIKTI MawWTeT eHiMiHIH KypamMblHa KOCYyAblH OHTaWNbl MesnwepiH aHblktay. OgaH keriH gaunbliH
OHIMHIH TaMakTblK >XaHe GuonornanbiK KyHAbIIbIKTapblHa akybl3Abl-Mansbl 3MYNbCUSHbIH 9CepiH
3epTTey. 3epTTey obbekTiCi peTiHAe eT nawTeTiHiH 6abinay ynrici TaHaanbiHbIN anbiHAbI.

2. 3epTTey HbiCaHbl MEH aaicTepi

3epTTey HbicaHbl "C. CendynnuH aTbiHgarbl Kasak arpoTexHukasnblk YHUBEPCUTETIHIH,
XaHblHOafbl "ET eHiMaepiH kanmTa eHaeyre apHanfaH Texipnbenik-eHAIPICTIK uexiHae" »xacanfaH
akybl3abl-Manbl 3MYNbCUA, eTTi-eCiMAIKTI nawTeT.

Kannbl XuMnanblk KypamblH aHblKTay 3epTTeneTiH yarinepgid 6ip enwemaik Tacini apkbinbl
xyprisingi [8]. Byn Tecin eHimgeri biNFanabinblK, MannbIIbIK, KyM4iniKk XeHe akybld MesepiH
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Ke3eKkTi aHblkTaynapMeH asikranagbl. blnFan menwepiH aHbikTay ywiH OipHewe agictep
kongaHbinagbl. CoHblH, iwiHae kenTipy Tacini (MEMCT P 51479-99) canbicTbipmarbl TypAe KeHiHeH
TapanfaH XeHe eT eHIMAEPiHIH XannbIXMMUANbIK KypamblH aHblkTayFa apHanfaH ambeben apic
6onbin Tabbinags! [9].

OpraHonenTukanbik 9iCTIH KemerimeH aKybl3abl-Mannbl KocnaHblH Heriari
opraHonenTukanblk kepceTkiwTepi 6aranaHgbl [10].

ET eHiMaepiHiH KypamblHa KOCbINaTblH KOchanapablH yrec canmakTapbl KypamblHOAfbI
anMacTbIpblIMaNTbIH @aMUHKbILLKbINAAPbIH, ManKbIWKbIN4APbIH, MAKpO —KOHE MUKPOINEMEHTTEP
CUSIKTbI HEri3ri kepceTkiwTepiHe Herizgenin Kocbinagbl. COHbIMEH KaTap, €T eHiMAEpiHiH, KypamblHa
KoCbInaTblH TafaMAblK Kocranap eHiM eHAipy KesiHaeri TexXHOMNornanblK ypaictephiH, Heriari
pexumaepiHe kepi acep eTney kaxeT. OnapablH ynec canmakrapbliH anmacTblpbllIManiTbIH
AMUHKbILWKbINAAPbIH,  MarKbIWKbIIAAPbIH, MaKpo — X8HE  MUKPOINEMEHTTEP  CUSKTbI
KepceTkiwTepiHe 6arnaHbICTbl OHTanNanabIpbin any kaxet [11].

AKybI3abl-Mannbl 3MYNbCUAHBIH peuenTypachiH Xacay YWiH MaTeMaTtukanbslk moaenbaey
apKpinbl xobanaHbin, XMMUANbIK KypamaapbiHa 3epTTey XKyprisingi. AKybl3gbl-Mannbl 3MyNbCUSIHbI
3 Typni nanbi3gbik menwepne (5%, 7%, 10%) 6akbinay ynrici HerisiHge acanfaH eTTi-eCiMAIKTI
nawTeT peuenTypacbiHa Kocbingbl. PeuentypanapablH  Taramablk  XaHe  Buonoruanbik
KYHObIbIKTApbl MaTemaTukanblk MOAENbAey ofiCiMeH anfaHMeH, akybl3fbl-Mawnsbl KOCNaHbIH
opraHonenTuKanblk KepceTKilTepiH ge 3epTrey kepek 6onagbl. Cebebi Taramgblk XaHe
Guonornanblk KyHAbINblkTaHa 6aca Hasap aygapbinfFaHMeH, AanbiH ©HIMHIH OopraHonenTuKanblk
KepceTkiwTepi Gakpinay ynriciHiH opraHonenTukanblK KepCeTKIlTEepiMEH carnbICTbipFaH4a TOMEH
KepceTkiwTepre ne 6onmaybl kaxeT. AKybl3gbl-Mansbl 3MynbCUsiHbiH, pH, OHbIH KOHCUCTEHUMSIChI
CUSAKTBbI Heri3ri kepceTkiwTepi AdaWblH eTTi-eCiMAIKTI NawTeTTiH  KYPbUIbIMAblIK-MEXaHUKarbIK
KacueTTepiHe Kepi acep eTney Tuic.

Bbakpbinay ynriciHiH, HerisiHae xacanfaH 3 Typni peuenTypa eTTi-eCiMAiKTi NalTeTTiH, Xanmnbl
XUMUANBIK,  anMacTbipbllIMaNTbiH  aMUHKbILWKbIIABIK,  A9PYMEHAIK  Kypamgapbl  ©oubiHWwa
MatemaTukanblk ~ ModenbAdey  apKbiNbl  ecenTeniHin, OHTaWnbl peuenTpyacblH  angblK.
MaTtemaTtukanblk MoAenbAaey apkbifibl anblHFAH KypambiHa ©arnaHbICTbl eTTi-eciMAikTi nawTteT
©HIMIHIH peLenTypacbkiHOarbl UHIPeANEeHTTEePAiH canmak ynectepid spTypni eTin angblk,.

MaTtemaTukanslk Modenbaey oAici  apkbifbl >XacanfaH eTTi-oCiMAIKTI  NawTeTTiH
peuenTtypanapbiHbly, 3 (ywWw) VYAriCiH >kacan, TaFramblK >kaHe OuonorvanbiK KyHAbIbIKTapbiH
3eptTeqdik. TemeHaeri 1 kectede nawTeT eHIMiHIH, Gakbinay >kaHe MaTemMaTtukanblk Mogenbaey
afici apKbinbl anblHFaH, KypaMmbiHa ap Typri Menwepgeri akybi3gbl-Mansibl 3MUYIbCUS KOChINFaH
eTTi-eCiMAIKTI NnawTeTTepAaiH, peuenTypanapiblH yrrinepi kepceTinreH.

1 KecTe — AKybI3Obl-Mannbl 3MYfbCUAHBIH 8p Typhi Nambi3gblk MenLwepi KOCblFaH eTTi-
eCiMAIKTI NnawTeTTiH peuenTypanapsbl

.. | ETTi-ecimaikTi nawiTeT eHiMiHiH Taxipnbenik ynrinepi
WHrpeamneHnTTep, % Bbakbinay ynrici 1y 2 yAri 3 yri

Bayblp 55 40 45 50
[MiciTKineHin, ycakranfaH mu 10

Capbl man 30

Mnas 3,1 3,1 3,1 3,1
AKybI3abl-Mannbl 3MynbCUst 55 50 45
Ty3 1,3 1,3 1,3 1,3
KaHT 0,4 0,4 0,4 0,4
MycaT xaHfafbl, Kopuua 0,2 0,2 0,2 0,2
Bapnbifbl: 100 100 100 100

MawTeT eHiMiHIH Gakbinay eHe MaTtemaTtukanblk MoAenbAey oSAiCi apKbifbl anblHFaH
ynrinepiH C. CendynnuH artbiHgarbl Kasak arpoTexHukanblK YHUBEPCUTETI >KaHblHOafbl "ET
eHiMAEepiH KarTa eHaeyre apHanfaH Taxipnbenik-eHaipicTik uexiHae" xacanabl.

2 xecTege nawTeT eHiMiHiH Oakbinay >keHe maTtemaTtuKkanblk MoAenbaey oAici apKbinbl
anblHFaH, KypamMblHa ap Typni Mernwiepaeri akybl3abl-Mannbl 3MyNbCUA KOCbIMFaH eTTi-oCiMAIKTI
nawTeTTEPAIH, XKanmnbl XMMUANbIK KYpambl KOPCETINIEH.

ISSN 1607-2774 Bectauk 'ocynapcrsennoro yausepcurera nmenu lllakapnma ropona Cemeit Ne 1(89) 2020 97



2 kecte — Op Typni mernwepaeri akybl3gbl-Mannbl 3MyNbCUsl KOCbIfFaH €TTi-OCiMAiKTi
nawTeTTepAiH Xannbl XMMUAIbIK KypaMmbl

KepceTkiepi, % EaKb[ngy ETTi-GpiM/J,iKTi nawrer eHiMil-!iH, Taxipnbenik ynrinepi
yIrici 1 ynri 2 ynri 3 ynri
blnFangbinbifFbl 55,00 54,20+1,50 54,72+1,40 55,48+1,30
AKybI3bl 11,60 12,30£1,20 12,21+£1,20 12,14+1,20
Mawnnbineifbl 28,10 26,80+1,50 26,33+1,45 25,98+1,50
Kemipcynap 4,10 5,20+1,30 5,12+1,20 5,09+1,20
Kynainiri 1,20 1,50+1,40 1,35+1,30 1,31+£1,40

2 KecTefeH Kepin OTbIpFaHbIMbI3g4an akybl3abl-Mansibl 3MYNbCUAHbIH, >Xannbl XUMUSAMbIK
Kypambl Gakbinay yArici  peTiHOe anblHFaH NawWeTTTiH  XKannbl  XMMUANbIK  KypambiMeH
canbICTbipfaHda akybl3, Man >XoHe Kynginiri CcusKTbl KepceTkiwTepi OGOoMbIHLWA >KOFapbl
kepceTkiwTepre ne 6onapl. OHbIH cebebi, akybi3abl-Mannbl 3MYINbCUSHbIH, KypaMblHa KOCbISiFaH
WwuKisaTTapdblH,  Kannbl  XMMUSANbIK  KypamblHa Tikenen 6GannaHbiCTbl.  TaybIKTbiH — Tepici,
rmgpatTarnfaH XacbiMblK, CYT CapbiCybl CUSKTbl  LUMKI3aTTapblHbIH KypamblHOaFbl akybi3, Maw
MeriLepnepiHiH, XXofapbl XaHe MUHepanapblk 3aTTapra 6an 6onybiHa Tikenen GamnaHbICTbl GonbIN
TYp.

AKybI3[bl-Mansibl 3MYIbCUAHBIH, MeSLLEPIH XofFapnaTkaH CalbiH NawTeTTiH KypaMblHOAfbl
aKkybl3 xoHe MangblH, MenLiepi xxofapnan 6epegni. bipak, onapabl XofapnaTkaH canblH NALWTETTIH,
KypamblHOaFbl  bINfanablbIKTblH, — TOMEHOEN KeTKeHiH kepemi3. [lawTteTTiH "Kafbinmans!”
KOHCUCTEHUMACHI 60Mybl YLWiH OHbIH biNFanabifbl MEH Mal KypaMblHbiH apa KaTblHackl 6onybl THic.
Onan 6GonmaraH aFganga nawTeTTiH, opraHonenTukanblk KepceTkiwi ©Oakbiiay ynricimeH
canbICTbIpFfaHaa TOMEH HoTUXKeNenep KkepceTeai.

[arblH eHiIMHIH opraHonenTuKanblK KepceTKiluTepi OOMbiHLIA OHbIH TaMakTblK canacblH
Oaranay Herisri kepceTkiwTepiHiH 6ipi 6onbin ecenteneqi. Tamak eHiMaepiHiH, opraHonenTuKanbIk
KepcCeTKIiLUTEPIH aHblKTay apKbifibl OnapAblH HEri3ri TaMakTblK KacMeTTepiH aHblKkTayablH, 6ipaeH Gip
OHTawWnbl TocinaepiHiH Gipi 6onbin Tabbinaabl. Temenaeri 3-kecteae nawTeTTepaiH 6akbinay xeHe
ToXipnbenik ynrinepiHiH, opraHonenTuKanblK KepceTkKilTepi kepceTinreH. 5 Ganngblk Oaranay
Xymneci 6GonblHWAa opraHonenTukanblk kepceTkiwTepiH C. CendynnmH aTbiHgarbl  Kasak
arpoTexHukanblk yHuBepcuteTi, "Tamak XoHe KauTa eHaey eHAipicTepiHiH TexHonornaco!"
KadpegpacbiHblH, NPOdECOPbIK-OKbITYLUbINbIK KypPaMbIHbIH, LEX TeXHONOorTapbiHblH, KaTblCybIMEH
Xyprisingi. MamangapablH nawTeTTepain, Texipmbenik ynrinepiHe GepreH opTawa OGarfanapbiH
TemeHgeri 3 kecteaeH kepyre 6onaapl.

3 kKecte — AKybl3abl-Mannbl KOCMaHbIH LWIKMKI3aTTapblHbIH yNec canvarbl 6GouMbiHLWA
opraHosienTuKanbIK KepceTKilTepi
Ynrinep Wici [omi Tyci KenpgeHeH knmachbl KoHcucteHuuschl Optawa b6aracsbl
Bakpblinay ynrici 4,8 5 4,5 4,5 5 4,76
1-ynri 4.9 5 5 4,5 4,8 4,84
2-ynri 5 5 5 4.8 4,9 4,94
3-ynri 4.9 5 5 4,7 4,8 4,88
YKorapblgarbl 3-kecTedeH Kepin OTblpFfaHbIMbI3gan, opraHonenTuKanblK KepceTkKilTepi

OoMibiHWA aKybl3gbl-Malnbl 3MyNbCUsl KOCbISFaH €TTI-oCiMAIKTI nawTeTTiH, 2-wWi yAriciHiH, opTawa
6annbl 4,94-ke TeH Gonbin, Gakbinay XaHe 0Gacka Toxipmbenik ynrinepmMeH canbiCTbipFaHaa
XOofapbl 6annmeH 6aranaHgbl.

AKybI3abl-Mannbl 3MYNbCUSA KOCbINFaH eTTi-oCiMAIKTI nawTeTTiH, 2-wWi yriciHiH, Tyci-awbIK
KOHbIp TYCTIi, wMici-6erge wiccis, Herisri wukisaTtTapablH MiCiHe ToaH, >KafblMAbl WiCTi, GipTekTi

KOMManXbliH,

oHan gedopmaumsnaHaTbiH,

XafbiMabl, Ty3bl MEH KOcrnanapblHbIH A9Mi KaHblK Gonapl.

"arblnmanb!"

KOHCUCTeHuunAaaa,

Jami-TaTbiMabl,
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a) 1-wi ynri . 9) 2-wwi ynri 6) 3-Lwi ynri

1 cypeT — AKybl3abl-Malrbl 3MYySbCUS KOCbIIFAH eTTi-eCiMAIKTI nawTeTTep ynrinepi

AKybI3abl-Manbl AMYNbCUSA KOCLINIFAH eTTi-eciMAiKTi nawTeTTep ynrinepiHii, KumanapbiH 1-
wi cypetteH (a-1-wi ynri, o-2-wi vynri, 6-3-wi ynri) kepyre ©6onagbl. OpraHonenTukanbik
KepceTkiluTepi ofapbl OaranaHFaH 2-wi yAriHiH kengeHeHH KuMacbl OoWblHIWIA —GipTekTi
KOHcuUcTeHUusiFa ne 6onabl.

KopbiTa kenreHae, akybi3fbl-Mansibl 9MySIbCUSAHbIH AaWblH €TTi-eCIMAIKTI nawwTeTTiH, Xannbl
XUMUAMbIK XXOHE OpraHonenTukanblk KepceTKiluTepiHe OH acep eTKeHAiriH kepyre 6onagbl.
CoHblMEH KaTap, akybl3dbl-Mansbl 3MYMbCUSAHbIH  NAWTETTIH  KypbifbiIMAbIK-MeXaHUKarbIK
KacueTiHe Oe aKCbl 8cep €TiM, OHblH, KOHCUCTEHUMSICBIH XakKcapTKaHblH Kep4ik. bakbinay ynriciHid
HerisiHge acanfaH 2-wWi ynrinik, aFHn kypambliHa 50% Menwepae akybl3abl-Mansbl 3MYNbCUSIHbIH
KOCKaH >XOfapblaarbl KOPCETINTeH KepceTKilTepiHe can 6onabl.
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BIIUAHUE BENKOBO-XXUPOBOW 3MYNbCUU HA MULLEBYIO LLEHHOCTb MACOPACTUTENBLHOIO
NALUTETA
A.K. UreHbaes, A.A. KabaynuHa, I'.H. HypbimxaH, A.K. MycTtadaeBa

B daHHol cmambe paccmompeH 0630p uccriedosameribCkux pabom, mexHonoauti U Memodos 1o
co30aHuK  besiIkogo-macrisiHbIX  aMyrnbculi  Onisg  npou3eodcmea  MsicopacmumersibHbIX — nawmemos
UHOCMPAaHHbIMU U OmMeYyecmeeHHbIMU y4eHbiMu. Kpome moeo, paspabomaHo 060CHO8aHUE XUMUYECKUX
cocmaeos, nuuiesbix U 6uosio2udecKux UueHHocmel Cbipbsi MSICHO20 U pacmumesibHO20 MPOUCX0XOeHUS,
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8K/oHaeMbix 8 cocmae besikogo-mansnbHoU amynbcuu. [NpedcmasnieHbl pe3yrnbmambl Uccriedo8aHust
U3UKO-XUMUYECKUX ceolicme 6esIKo80-XKupoeol 3MyribCcuu, codepaHue U OCHOBHbIE Op2aHo/IenmuyecKue
rnokasamenu 6K/o4YeHUss 8 cocmae nawmema. Takxe npedcmasrneHbl pe3yfbmambl UCC1edo8aHus
obuje2o xumu4ecko2o cocmasa 2omoeoli b6erslIkogo-XUpPosol 3MynbCcUU U CPpasHeHusi ee C 0bwWuM
XUMUYECKUM COCmasoM KOHMpPO/bHO20 obpa3ya. Pe3dynbmambl uccnedogaHusi rokKasanu 8bICOKYIO
nuwesyro0 UeHHoOCmb, opeaHoJsIeNnmuYecKue rnokasamesu MscopacmumesibHo20 nawmema ¢ dobasneHuem
6€e51K080-KUPOBOU  3MY/bCUU  MPAKMUYecko2o obpa3sya, CpasHUMEbHO C KOHMPOSbHLIM 06pa3yom.
OnpedernieHbl MEXHOMI02UYECKUE PEXUMbI MsicopacmumesibHo2o rnawmema ¢ OobaesnieHuem 6esikogo-
JKUpoeoU amyrnbcuu U 060CHOBaHa npakmuYeckasi peyenmypa nawmema.

Knroveeble croea: npou3sodcmeo Msica, MmexHosioeusl, 6EeNIKogo-Xuposasi SMyJrbCusl, MsICO-
pacmumernbHbIl nawmem, op2aHoIenmuyecKue rnokasamesu, nuujesast UeHHoOCMb.

EFFECT OF PROTEIN-FAT EMULSION ON THE NUTRITIONAL VALUE OF MEAT AND VEGETABLE
PATE
A. Igenbayev, A. Kabdullina, G. Nurymhan, A. Mustafayev

This article reviews research works, technologies and methods for creating protein-oil emulsions for
the production of meat-growing pates by foreign and domestic scientists. In addition, the substantiation of
chemical compositions, food and biological values of raw materials of meat and vegetable origin included in
the composition of the protein-neutral emulsion was developed. The results of the study of the physical and
chemical properties of the protein-fat emulsion, the content and main organoleptic parameters of inclusion in
the pate are presented. The results of the study of the total chemical composition of the finished protein-fat
emulsion and its comparison with the total chemical composition of the control sample are also presented.
The results of the study showed a high nutritional value, organoleptic characteristics of meat and vegetable
pate with the addition of protein-fat emulsion of the practical sample, compared with the control sample. The
technological modes of meat-growing pate with the addition of protein-fat emulsion are determined and the
practical recipe of the pate is justified.

Key words: meat production, technology, protein-fat emulsion, meat-vegetable pate, organoleptic
parameters, nutritional value.

MPHTW: 44.31.35

A.C. Hukndopos, E.B. lNpuxoasko, A.K. KuHxxnéekona, LLI.M. HypkuHa
MaBnogapckuii rocyaapcTBeHHbIN yHUBepcuTeT nm. C.TopanrbipoBa

WCCNEAOBAHUE TEPMOHAMPAXXEHHOIO COCTOSAHUA ®YTEPOBKN BPALLAIOLLINXCS
NEYEN

AHHOmMauyus: B cmamee npedcmasrieHbl pe3yfibmambl aHaau3a mepMOHarnps)KeHHO20 COCMOSIHUS
ymeposku epawarowuxcsi rnedel. B npouecce akcrninyamauyuu ebicOKOmMeMrepamypHbIX yCmMaHO80K
ymeposka paccMampuseaeMbix azpeaamos paspywaemcs u nodnexum pemoHmy. [lpu 3mom rnosbiweHue
cmolikocmu ¢hymepoBOK — akmyarsibHasi 3adayqa, peuweHuUe Komopou He803MOXHO be3 u3y4YeHusi hakmopos,
suslOWUX Ha mernnosyro pabomy ebiCOKomemriepamypHbIX azpeaamos. B pabome npusedeHb! 3a800cKue
epachuku pasoepesa rneyell crekaHusi U KanbyuHayuu, onucaHa Mmemoduka onpedenieHuUsi 803HUKaOWUX 8
OaHHbIU nepuod mMepMUYECKUX HamnpskeHul. Ha ocHoge umerowjuxcsi 2paghukoe pasozspesa U
npedcmaesneHHol Mamemamudeckol MoOesnu npou3sedeH pacyem mepPMOHarNpPsKeHHO20 COCMOSIHUSI
ymeposKU neyu crekaHus. AHanu3 Mosy4YeHHbIX Pe3ysibmamos okKasbieaem, Ymo 03HUKaruwue npu
pasoepese memrepamypHble Hanps)keHusi 8 ¢hymeposKke nevu criekaHus U KasbUuHauyuu rpesbilarm
npedesibHble 3HaYeHUs1 HanpskeHUl Ha cxamue U pacmsixeHue.

Knroyeenblie cnoga: chymeposka, memrepamypHbIe HarNps»KeHUs, paspyweHue, pa3oepes.

B HacTosillee BpeMda B pasfnuUyHbIX OTpacnax MPOMBILMEHHOCTU LUMPOKO MPUMEHAIOTCA
NMPOMbILUNEHHbIE MEeYN Pa3NINYHOro HasHavyeHus (MetTannyprusa, HedpTexmmmsi, CTPOUTENLCTBO), B
TOM 4uCre Bpaljalolmecs neyn crnekaHus n KanbuuHauun. Ons CHWXEHWUs TennoBbiX NoTepb,
yaepXaHus B 3agaHHOM OO0bEME pacnnaBrieHHbIX MaTepuanoB W 3awuTbl 0OGCMNyXUBAKOLWEro
nepcoHana, NoBepXHOCTb Nevyen NOKpbIBalT (PyTEPOBKOMN.

B npouecce akcnnyaTauum obopyaoBaHusA, QyTepoBka paccMaTpuBaeMblX arperaTtos
paspyLuaeTcs U NoanexuT peMoHTy. [nsa meTannypruyeckux nevem nsHoc oyTepoBkM — OCHOBHas
npyvynHa BbiBOAA MX B peMOHT. ®yTepoBka paboTaeT B TSXKENbIX YCrOBUAX, HEPABHOMEPHOCTb
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TemnepaTypHOro nons MpPUBOAUT K BO3HUKHOBEHUIO TEPMUYECKUX HaMPsHKEHUM U NocneayroLmx
paspyLleHnn maTepuana.

TpeboBaHue CHWXeHWsi pacxoda OrHeynopHbIX MaTepuanoB, SHEPreTUYecKnx pecypcos, a
TaKkke  MOBbIWEHWE  YCTOMMMBOCTM M AOMArOBEYHOCTM  3Kchnyataumm  yTepoBKM
BbICOKOTEMMEPAaTYPHbIX YCTAHOBOK NPUBOANUT K HEOBXOAMMOCTU pa3paboTKn HOBbIX TEXHOSOMMIN U
MeToauk akcnnyataumn. CnegosaTenbHO, MOBbIWEHWE CTOMKOCTU (PyTEPOBOK — akTyarbHas
3ajaya, pelleHMe KOTOPOW HEBO3MOXHO 6e3 u3dyvyeHus hakTopoB, BAMSIOLMX HA TENOBYHO
paboTy BblCOKOTEMMEPATYPHbIX arperaTos.

PaccMoTpuM TepMoHanpskeHHoe COoCTosiHue (pyTepoBkW, npeactaBMB ee B Buae
MacCCMBHOWN NAWTbI, HA KOTOPYIO BO34ENCTBYET TEMMepaTypa, U3MeHALWasacsa no 3akoHy T= T(z, t).

Korgoa 3akoH pacnpegeneHus TemnepaTypbl HE U3BECTEH 3apaHee, a TeMnepaTypHoe none
onpegeneHo dKCNepuMeHTanbHO UM YUCIIEHHO, NpeanoyTUTenbHee UCMosb30BaTb CreayoLLyHo
MOZESb BbIYNCNEHNS HANPSHKEHUN.

KoMnoHeHTy HanpskeHus o, npegcrasmm B Buae [1]:

E
z = A (M - Tl) (1)
I-v
roe M — MOMEHTHbIe MHTEerpanbl TMna
H
MZJTdeZ (K=O!1’2)
0
3aMeHVM MOMEHTHbIE MHTEerpanbl Cymmamu
M= AZZZMi DT T ;m‘; +2T) @)

roei=1,2,...,n.

OTmeTMM, 4TO peanu3auusa npegnaraeMon MaTemMaTU4yeckonm Mogenu cBoauTca K
onpeaeneHnio TemnepaTtypbl B AUCKPETHbIX TOYKaX (CNOSAX) U MOMEHTHbLIX MHTerpanos Tuna (2).
MpeumywectBo nogobHOM MeTOAMKM pelueHus OCOBeHHO Bo3pacTaeT AN HecTauuoHapHbIX
TennoBbIX MNPOLECCOB, Korga, MMest 3aKOHOMEPHOCTb M3MEHEeHWst TemnepaTtypbl, Heobxoanmo
npocneauTb 3a XO4OM nepepacnpeneneHnsa HanpsbkeHWn M BbiBUTb Hanbonee HanpspkeHHble
y4acTKu Knagku.

PaccmoTpum rpacmk pasorpeBa neym crnekaHusi, B yTepoBKe KOTOPOW B KadecTee
OrHeyrnopHOro MaTepmarna Ucnonb3yeTcs WaMOTHbIN Knpnud mapkum LLLLY (puc. 1) [2].

40

Bpeyn, qac

PucyHok 1 — 3aBogckon rpaduk pasorpeBa neudn cnekaHus

OcobeHHOCTbIO neun gaenseTca e€ anuHa — 100 meTpoB, m3 kKotopbix 90 meTpoB
yTEPOBAHO LWAMOTHbLIM KMPNNUYOM. 3Ta 0COBEHHOCTb HaknagblBaeT OorpaHuM4yeHue Ha CKOpPOCTb
pasorpeBa neyn. B cBA3M C TeM, YTO yONMHEHME Kopnyca npu KoapduumeHte TepmMmyecKoro
pacwupeHus ctann 10 mkm/(M-°C), a yanuMHeHue knagku no paboyert MoBEPXHOCTU kupnuya 5
MKM/(M-°C) npu BbICOKMX CKOPOCTSIX pa3orpeBa MOXET CIOXUTbCSA CUTyaums, koraa ctanb kopnyca
neun He OygeT «ycnesBaTb» 3a paclivMpeHnem LwwamoTta yTtepoBkn. Tanm obpasomM, CKOPOCTb
pasorpeBa Heobxoammo noabupaTtb Takon, 4ToObl TemnepaTypa Ha BHYTPEHHEW MOBEPXHOCTU
yTEepPOBKN B NpoLecce BCero pasorpesa He npeBbillana TemnepaTypy Ha BHELLUHEN NOBEPXHOCTH
dyTepoBkn 6ornee Yem B fBa pasa.

Mcnonb3ya rpacuk pasorpesa B Ka4ecTBe rpaHUYHbIX YCNOBUW, HA OCHOBE NMpeacTaBiieHHON
MaTtemMaTu4eckon Moaenu rnpovssBenemM pacyeT TEPMOHaNPSKEHHOro COCTOAHUSA (DYTEPOBKM Neyn
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cnekaHus. PacuyeTtbl Obinv nponsseaeHsl ans nepuoga pasorpesa ¢ 0 go 19 vacos. PesynbTaTthl
pacyeTa npegcraBneHbl B BUge rpadumkos (puc. 2).
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PucyHok 2 — Bo3HukatoLme TeMnepaTypHble HanpshkeHns B pyTepOBKE NeYn crnekaHus

PaccmoTpum rpadmk pasorpeBa neunm KanbuuHaumm, B OyTEpPOBKE KOTOPOW B KayecTBe
OrHEYMNOPHOro MaTepuarna Ucnosb3yeTcs WaMoTHbI kupnud mapku LLLLY (puc. 3).

Temnepatypa, °C
'

0-45
1:30
2:15
3:00
345
4:30
5:15
6:00
645
7:30
8:15
9:00
945
10:30
11:15
12:01
12:45
13:30
14:15
15:00
15:45
623
7:1
15:00
18:45

Bpemn, uac

PucyHok 3 — 3aBogckon rpadhuk pasorpeBa neyn kanbumHaumm

MpousBeass aHanorvyHble WCCNedoBaHWUS, MOMYyYMM  TEepMOHArnpsPKEHHOE  COCTOsIHUE
dyTEPOBKN Neuun KanbLmHaumu. Pe3ynbTaTthl pacyeTta npeacTaBneHbl B Buae rpadukos (puc. 4).
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PucyHok 4 — BosHukaloLwwme TemnepaTypHble HanpskeHnsa B (pyTepoBKe neyum KanbunuHaumm

BbiBOA:

AHanua nomny4veHHbIX pes3ynbTaToOB MOKasbiBaeT, 4YTO BO3HMKalOLWME Mpu pasorpese
TeMnepaTypHble HanpshkeHns B YTEpPOBKE MNeYn CrekaHus W KanbLMHauMm npeBbiwakoT
npeaenbHble 3HAaYEHNS HaNPsHKEHUA Ha CKaTue U pacTsKeHue (npegenbHoe HanpsXkeHve cxaTtune
Ana aaHHoro orHeynopa — 25 MlMa, Ha pacTtskeHne — 5 Mla). TennoBas paboTa cO CKOPOCTAMM
pasorpesa, NpeBbialLLnMMM ONYCTUMbIE, NOATBEPKAAETCA U COCTOSIHUEM LLUAMOTHbLIX KUPNNYen,
npu BbIBOAE NEYN CNEKaHUS B KanuTanbHbIA PEMOHT.
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AWHANMA-NbI NEWTEPAIH ®YTEPOBKACBIHbIH TEPMUANBbIK KEPHEYJI KYWUIH 3EPTTEY
A.C. Hukndopos, E.B. Npuxoakko, A.K. Kunxnbekosa, LLI.M. HypkuHa

Makanada alHanmanbel newmepdid ¢hymepoeKachiHbIH MePMUSIIbIK KepHeyni xafdalbliH marnday
Homuxxenepi  6epineeH. Jorapbl memnepamyparnbl  KOHObIpFblapObl  naddanaHy  b6apbicbiHOa
KapacmbipbllambiH agpesammapibl ¢hymepriey Oy3binadbl XoHe xeHOeyze xamaldbl. byn pemme
¢ymeposkanapObiH 6epikmieiH apmmbipy-)Korapbl memrepamyparibi azpezammapdblH Xbifly XYMbICbIHa
acep ememiH ¢hakmopriapdel 3epdenemel wewy MyMKiH emec e3ekmi miHOem. )Xymbicma KyUudipy xoHe
KanbUuHauusi rnewmepiH Kbi30bIpyOblH 3aybimmblK 2epagukmepi KesmipineeH, ocbl Ke3eHOe mnauda
bonambiH mepmusinbiK KepHeyOdi aHbikmay odicmemeci cunammarnraH. bap Kbi30bipy kecmenepi MeH
YCbIHbIIIFaH MameMamukarsiblK MoOernbOiH Hez2i3iHOe xeHmekmey reuwiHiH ¢hymepoeKachiHbIH MepMUSbIK
KepHeyrni xal-kyliH ecenmey Xypeaisindi. AnbiHFaH Hemuxenepdi manday Kbi30bipy Ke3iHOe nalda
6onameiH KyUdipy xeHe KanbUuHauus neuwiHiH ¢ymepoeskacbiHOarbl memrepamyparnbik KepHeynep KbiCy
JKOHE CO3blITy KepHeynepiHiH wekmi MoHOepiHeH acbin kememiHiH kepcemedi.

Tylin ce30ep: hymeposka, memrnepamyparibik KEpHeY, b6y3y, Kbi30bIpy.

INVESTIGATION OF THE THERMAL STRESS STATE OF THE LINING OF ROTATING FURNACES
A.Nikiforov, Y.Prikhodko, A. Kinzhibekova, S. Nurkina

The article presents the results of the analysis of the thermal stress state of the lining of rotating
furnaces. During the operation of high-temperature installations, the lining of the units under consideration is
destroyed and is subject to repair. At the same time, increasing the resistance of liners is an urgent task,
which can not be solved without studying the factors that affect the thermal operation of high — temperature
units. The paper presents factory schedules for heating sintering and calcination furnaces, and describes a
method for determining the thermal stresses that occur during this period. Based on the available heating
schedules and the presented mathematical model, the thermal stress state of the sintering furnace lining is
calculated. Analysis of the obtained results shows that the temperature stresses arising during heating in the
sintering and calcination furnace lining exceed the limit values of compression and tension stresses.

Key words: lining, temperature stresses, destruction, heating.
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A.E. OyirceH6uena’, A.A. MawraeBa', [1.K. Catbi6anauna’, E.A. OcnaHoB?
'N.H. N'ymunes atbiHaarsl Eypasus ynTThik yHuBepcuteTi, Hyp-CynTaH K.
2 Cemelt kanacbIHbIH LLlakepim aTblHAAFbl MEMITEKETTIK YHUBEPCUTETI

XXEHIN ABTOKONIKTI BACKAPYAbIH AOANTUBTI XXYUECIH 93IPJIEY

AHOamna: byn makanada asmokesikmi mexeydi 6ackapydbiH adanmuemi asmomammaHObIPbIFaH
XKyUeciHiH cuHme3si kapacmbipbinadbl. AemokesiikmepdiH hyHKYUOHan0bl KayincizdiaiH apmmblpambiH XaHa
asmomammaHObIpbliFaH MEXHOI02us1ap0bl d3ipsiey XoHe KondaHy Xypeidywiece 6akbinay MyMKiHOI2iH
KeHelimyee MyMKiHOIK bepedi xoHe mexey npouyeciHoe asmomobunb0iH KosfFary mpaeKkmopusiChbiH
my3semyze MyMKiHOIK 6epedi. Adanmuemi cunam aemokesiK KyparnbiHbiH 31eKkmpoaudpasiukarnbiK
mexeeaiw Xydeci XyMbICbIHbIH muimMOiniaiH, KayincizdigiH »xoHe xalnblfbifblH apmmebipyfa Kabinemmi.
Texxezaiw XyUecCiHiH XXYMbICbIH XaKcapmy OHbIH KypbliibIMbl MeH 6ackapy an2opummiH xemindipy orbiMeH
Xy3eee acbipy YCbiHblNadbl. AnekmpoaudpasnukanblKk mexeaiuw xyteciHde CbIpmKbl XoHe ilWKi e3apa
balinaHbicmapra 3epmmey XypeisindixaKkcapmbinifaH mexHuUKanbiK-rnaltdanaHy Kepcemkiwumepi 6ap
KypblibiMObIK cxema 83ipreHdi. XKeHin asmomobunblid mexeyiH 6ackapyObiH cuHmesdenemiH xyleciHoe
€H a3 icKe Kocy yakbimbIMeH alanmuemi 6ackapy anzopummi 83ipneH0i. AnbiHFaH HomuxenepOiH adindieiH
pacmay makcambiHOa 6ackapy XyUeciH KOMbomepriik Modesniboey Xypaizindi.

TyiiiH ce30ep: mexeziw Xylieci, anekmpoaudpaesrnukasnbik xemek, adanmuemi 6ackapy, KbiCbiM
pemmeyiwi, XXeHirn agmoKerliK.

Eyponaneik fansiMgapAblH 3epTTeynepiHe Conkec Xongafbl Kayincisgik npobrnemachiHbIH, eH
HaTWXKeNi WeLiMi gMHaMuKanblK XXynenepai KongaHy XeHe »eTingipy 6onbin tabbinagbl. Onap
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navganadbinaTtblH  OUMHAMUKanbIK JKyMenep CaHblHbIH, @ ©cyi aBapuanblK  OKurFanap KesiHage
KypGaHaap caHbIHbIH KbiCkapyblHa aKen COKTbIpybl MyMKIH gen manimaengi [1].

ABTOKeniKTepaiH dyHKUWMOHanNabl Kayincisgirii apTTelpaTblH XaHa aBToMaTTaHAblpbInfFaH
TexHonornanapabl a3ipney xeHe KongaHy Xyprisywire 6akpinay MyMKIHAINH KEHENTYre MyMKIHAIK
Oepedi XoHe Texey npoueciHOae aBTOMOOWNbAIH KO3Fany TPaeKTOPUSCbIH Ty3eTyre MyMKiHAIK
Oepeai [2]. Texeyiw XyheciHiH aganTuBTi Kypamgac OeniriHiH apTbIKWbIbIFbl O KYMEHIH
eHIMAINIriH efayip >kakcapTbin, KoplwaraH opTafa OGenimgene anatbiHganm 6Gonbin Tabblnagwbl.
ALoanTmBTi XKyWeciH Tangay Xyprisefgi esrepictep acep eTeTiH wWamanapgbl aBToMaTTbl Typae
esrepictep eHrisefi, MeHLIKTi ycTan Typy MakcaTblHAA €H XaKCbl cunatTamanapbl MeH eHiMAiniriH
XakcapTy npoLeciH KbicbiMabl peTTey [3,4].

CypeTt 1-ge GenHeneHreH aBTOKeniK KypanblHblH AOHFanakTapblH4a OpHanackaH, Kypama
TUNTI, TeXerilw MexXaHW3MiHIH, SneKTpornapaBnukanblk >XeTeriH aBTomaTTbl 6ackapy XyWeciH
KapacTblpanblK. By XyWe yL Heri3ri KOMNOHEHTTI KamMTuapbl: peTTeyiw, 6ackapy ob6bekTici, coHaan-
aK aHanortbl-caHablk TypneHgipriwu [5]. PeTttey karteniktepiHeTaby 2 >XyWeciH canbICTbipy
KOMMOHEHTIH KONAaHy apkbifbl Xy3ere acblpbiiagbl. TabbiFaH kaTe MoHi 4 — KyLenTKilw
anemMeHTiIMeH KoaduLUMNeHTTiHk ,60Mnybl ecebiHeH apTagbl. 1 xyie obbekTiciHae GepinreH acep
eTy TyblHAbICbl ecentenedi. On OypbiHFbI MOHAEPAI Kasipri MOHHEH LierepreHae aHblKTanagbl.
AnblHFAH HOTMXKE KYLUEeNTKilW anemeHTi 3 KoadduUMeHTIMEH apTagbl. 5 XyWeHiH KocyLubl
BYbIHbIHBIH LbIFLIC MOHI K&XETTI LWbIFbIH LWamMack! , 6onbin Tabbinaab.

Cypet 1 — Simulink-Teri anekTporMapaBnukanblk XXeTekTi 6ackapy KyMeci.

Cypet 1-ge 6eriHeneHreH 6ackapy obbekTici 8, 9, coHpan-ak 10 aneMeHTTepPiH KamMTuabl.
OneMeHT 8 OneKTpMarHUTTIK KYLWTEpPAiH, ocepiHeH TyblHOAWTbIH EHridy, LWbiFapy TUMTI
KnanangapgblH, 6ekiTy GenwekTepiH aybICThIpy Typanbl OepeKkTep HEri3iHae Texey CYMbIKTbIFbIHbIH
WbIFbIHLIH ecenTendi. KywTep arfaTblH TOKTAPAbIH isn isnn OCEPIHEH Opampappa Tysineai
KoadhpumumeHTk ;6ap 9 KyLWEeNnTKIWTIH WhIFbIC AepeKkTepi Texey MexaHU3MiHAEer KbICbIMHbIH, e3repy
XblNgamabiFblHbIH WIaMacbkl 6onbin Tabbinagbl. Byn KOMMOHEHT rMOPOXETEKTIH cunaTTamMacbiH
Haszapfa anagbl. 10 vHTerpangaylbl 3MIEMEHTIHIH, LWbIFbIC MHI TEXey MEeXaHW3MiHiH, afbiMaarbl
KblCbIMbl Po, 60NbIN TabbiNaabl. HaTuxeciHae Gyn MaH 2-XyMEHiH peTTeyilliHiH canbliCTbipMarnbl
KypaybiwbiHa 6Gepineai. byn OipikTipinreH 6ackapy >xyneciHgae ©Oenimgeny 6norbiH Kocambl3.
Backapy kyineci ke3geneTiH Herisri MakcaT KaTe LiamacblH Hengik MaHre AewiH asanTy Gonbin
Tabbinagpl. Kate 6bonmaraH Xarganaa xyne OeHrenektepae opHanackaH Texey MexaHu3MiHaeri
KbiCbiIMAbl peTTey GapbiCblHAa ©3 KOMMOHEHTTEPIHIH napameTpriepi MeH KacueTTepiHiH e3repyiH
cesiHeni. MyHoam aBTomaTTbl Backapy Xymenepi esgiriHeH KypbinaTtblH HemMece GenimaenreH, an
peTTeneTiH aNeMeHTTiH cunaTtTamanapbiH aBTOMaTTbl peTTey npoueci — benimgenreH 6ackapy
Oonbin  caHanagbl. JKyMeHiH aganTauusanblk  KOMMOHEHTI  KnanangapablH  napamMeTprepiH
iy = F{APygIMEH i = F{APgkq) ©3repTyMeH anHanbicagbl. 2-CypeTTe aneKkTpornapaBnukanblk
XKYWMeEHiH, Texeriw xeTteriH 6ackapyablH, aganTuBTI XKYNECIHIH KypbinbiMbl GenHeneHreH. »Xymbic
epekwenikrepi 2 KbICbIM M3HAEpPIH pPeTTEerTiH 3NeMeHT Texey MeXaHU3MIHOEr KbICbIMHbIH,
GenrineHreH sHe HaKTbl MoHAEpiHe Heri3gene OTbIPbiN, TEXEeY CYMbIKTbIFbIHbIH @y, KaKEeTT
TYTbIHYbIH aHblkTanabl. CoaaH KewiH i, MeHizx TOK MOHAEPIHIH aybITKynapbl XoHe iCKke KOCy XoHe
WblFapy Typnepi knanangapbiHbIH opamMaapbiHaa ecenTenedi. Keneci kagam petTtey npoueciHiH
AVHaMUKarnblK KkaTeniriHii - LWamacblHEs ecentey 6Gonbin Tabbinagsl. KnanaHgapabl opayabiH
Ka)XeTTi TOrbl €Ki LaMaHbl KOCY apKblfibl aHblKTanagpbl: GipiHLWI aFganaa eHridy TUNTi KnanaH yLwiH
(cymmatop 4) aybITKy TOKi, X8He ©Ty TOKi;, CON CUSAKTbIMLUbIFAPY TUNTI KnanaH ywiH (CymmaTtop
6)iz, MEH igqllamanapbl xaHe OyHbl cypeT 2-Aeri KypbinbiMAblK cxemadaH kepyre bonapbl. iy
MeHi ;TOK wamanapbl Kecte 1 (anemeHT 3) meH Kecte 2 (anemeHT 5 ) kecTtenenepiHgeri
cymmartopnapfa kenin Tycegi. Kectenep MUKpPOKOHTpONMepAdiH XagbiHoa opHanackaH. 1 Texey
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MexaHu3amiMeH 6Gackapy KyWecCiHiH agantaumsanblk 3nemMeHTi Kipic pgepektep 6asacblHaa
KecTenepaiH »xaHa MaHAepiH aHblKTayFa apHanfaH [6,7,8].

Betiivdeny Gnozvt
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Cypet 2 — AganTuBTi peTTeyilTiH, KypbinbiMAblk cyridacol.

OnekTporngpaBnukanbik TUNTI TEXeEY MexaHM3MiH aBToMaTTbl Backapy Xyneci aganTuBTi
f6onbin Tabbinagbl. 3 cypeTTe GeMHENEeHreH Texeny MeXaHW3MiHIH KbICbIM LuaMacblH peTTeyaiH
AVNHaMUKanbIK cMnaTTaMacbiH XXeTEKTiH UMUTaUMANbIK MOOESiHIH XXaHe XeTeKTi 6ackapy XYMeCiHiH,
ecenTenreH napameTpnepiH kongaHa oTbipbin anyra 6onaael.
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Cypert 3 — Texeriw mexaHnamgeri KpicbiMabl peTTey.

3 cypeTTe kepceTinreH: rpacpmk 1 — KbICbIMHbIH OGenrineHreH wamachl, rpacuk 2 —
KbICbIMHbIH, KOpbITbIHObLI LWamackl. backapy »xyneci napameTpnepiHiH anHbiManbl MaHAepi
XafgamblHOa peTTey npoueciH Oarananmbld. Aya TemnepaTypacbiHblH, 9CEpPIHEH TeXeril
CYMbIKTbIFbIHLIH, (bn3nKanblk cunatTamarnblk napaMmeTpriepi, OHbIH iLlWiHOE TeXerilW CYMbIKTbIFbIHbIH
cepniMAainik moayni Eq,, = 70 MlMa, ToiFbI3ObiFbl p = Qﬂﬂg esrepai. benimgenyni xxysere acolpy

HaTWXKeciHOe anekTporvapasnukanblk TUMTI XeTekTiH cunatrtamacel cypeT 4, rpaduk 1-ge
KepceTinreH 6enrineHreH oyHKUMSAHbI WbiFapagbl. 'paduk 2 6enimaeny KOMMOHEHTI XOK Texey
MeXaHU3Mi KbICbIMbIHbIH ©3repyiH kepceTefi. ArnblHFaH AepekTepre COWKeC TeXerilw >XYMeCiHiH
XeteriH  Oackapy kyveci nawganaHy GapbicblHO@ —napameTprnepai  esrepTy  xysere
acblpblnatblHAbIKTaH, an 6yn 6ackapy npoueciHiH cananblk KepCeTKilUTepiHiH HawapraybiHa aken
COKTbIpaabl.

Pre, MITa

. . . . . . .
0 005 01 015 02 025 03 035 04 045 05
t,c

CypeT 4 — Texeril Xyneci LMNUHAPIHIH KbICbIMbIH peTTey NpoLeci.
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PA3PABOTKA ADANTUBHON CUCTEMbI YIIPABJNIEHUA NEFKOBOIO ABTOMOBUNA
A.E. lyriceHbuera, A.A. MawTaeBa, [1.K. CatbibanguHa, E.A. OcnaHoB

AHHOmauyus: B daHHOU cmambe paccMampueaemcsi cCuHme3 adanmueHol agmomMamu3upoeaHHoU
cucmemMbl  yrnpasesieHUss  MOPMOXeHUeM  asmoMawuHbl.  Paspabomka U MPUMEHEHUE  HO8bIX
asmomMamu3upo8aHHbIX MexHOoMoaul, nosblwaruwux GyHKYUoHaneHyr 6esonacHocmb asmomobusned,
10380/1UM pacwupumb 803MOXHOCMU KOHMPOJIsi 600UMEJIS U M0380/1UM CKOPPEKMUPO8amb mpaeKmoputo
OsuUXXeHUs1 asmomobusisi 8 rpoyecce MmMopMoxeHUs. AdanmueHbili xapakmep CcriocobeH MoebicUmb
aghgbekmusHocmpb, be3onacHOCmMb U KoMghopmHocmb pabombl 3reKkmpoaudpasnuyeckol mopmMo3HOU
cucmemMbl agmompaHcriopmHoeo cpedcmea. YnyquieHue pabombl MmOpMO3HOU cucmeMbl ripednazaemcsi
ocyujecmsumb  MymeM COBEPWEHCMBO8aHUs ee CMmpyKmypbl U aneopumma yrpasneHus. B
aniekmpoaudpassiudeckoli mopMO3HOU cucmemMe rnpoeedeHo uccriefo8aHue BHEWHUX U 8HYMPEeHHUX
g83aumocessell, paspabomaHa CMpPyKmMypHasi cxema C YIyYWeHHbIMU MEeXHUKO-3KCIIyamayuoHHbIMU
nokasamensamu. B cuHme3upyemol cucmeme ynpaesieHusi MOPMOXEeHUEeM J1e2Kkogo20 asmomoburs
paspabomaH anzopumm adarnmueHoe20 yrpasiieHuss C MUHUMasbHbIM epemMeHeM cpabambigaHus. C yesnbo
nodmeepx0OeHuss  crpagednueocmu  MOMyYeHHbIX  pe3y/bmamos  MpoeedeHo  KOMIMbIOMEpPHoe
moOenupogaHue cucmeMbl yrpasneHus.

Knroueeble cnoea: mopmMo3sHasi cucmema,anekmpoeaudpasnudeckuli npugod, adanmueHoe
yrpaesrneHue, pe2ynsamop 0assieHusl, leekoeol asmomobursis.

DEVELOPMENT OF AN ADAPTIVE CONTROL SYSTEM FOR A PASSENGER CAR
A. Duisenbiyeva, A. Mashtaeva, D. Satybaldina, E. Ospanov

This article discusses the synthesis of an adaptive automated vehicle braking control system. The
adaptive nature is able to increase the efficiency, safety and comfort of the electro-hydraulic brake system of
a vehicle. It is proposed to improve the performance of the brake system by improving its structure and
control algorithm.In the electro-hydraulic brake system, a study of external and internal relationships was
carried out, a block diagram was developed with improved technical and operational indicators. In a
synthesized car braking control system, an adaptive control algorithm with a minimum response time is
developed. In order to confirm the validity of the results obtained, a computer simulation of the control
system was carried out.

Key words: brake system, electro-hydraulic drive, adaptive control, pressure regulator, car.
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A.B. EpmenTaeB’, B.K. A6aypaumoBa’, E.A. OcnaHoB?
'N.H.M'ymunes atbiHaarsl Eypasus ynTTbiK yHUBEpCUTETI
2CeMmeli KanacblHbIH, LLlakepim aTblHAAFbl MEMITEKETTIK YHUBEPCUTETI

H¥P-C¥NTAH KAJNTACbIHbIH SKIMLLIII YLLIH SNEKTPOHAbLI KYKAT AUHANBIMbIH
XKOBAJAY XXOHE EHII3Y

AHOamna: Kasipei yakbimma Kyxam warblH KOMMEPUUsbIK ¢upmanapdaH 6acman xoHe
Memrekemmik KacinopbiHOapbiHa OeliH, Ke3 KesfeeH 3amaHayu KacinopbiHOapda akrnapam 6epydiH Hezizai
mecini 6onbin mabbinadbl. Kyxam alHanbiMbiH 6ackapyObiH muiMOi  yUbiMOacmbIpbliybl  Xarsrbl
KocinopbiHObI backapyObiH muimoinieiHe 0e, Hakmbl MeKkeMeHiH 6usHecmi mabbicmbl XypaidyiHe Oe acep
emedi. Kyxxam aliHanbiMbiH agsmomMmammaHObipy 6yaiHai KyHi KecinopbiHHbIH iWKi npouecmepid muimdiney
oa0ici faHa emecC, COHbIMEH Kamap aknapammblK mexHonoausinapObiH KapKbiHObI Oamy xardalbiHOa
"emipnik" Kaxemminik. 3nekmpoHObIK Kyxam alHanbiMbl xylteci (OKXK) ke3 KeneeH KoCimOpbIHHbIH
anmacmaipbinMalimsiH  anemMeHmi 6ondbl. Memnekemmik mekemenepde ic Xypaidydi ylbimdacmbipy
Heei3iHOe ic xypei3ydiH xannbl Karudanapbl xamambiHObikmaH, Hyp-CynmaH KanacbiHbIH oKiMuwiniai ywiH
OK)XX maHOay xoHe eHzi3y bernieiHde meopusnbiK xeHe odicHamarblk macindep xemekwi omaHObIK
KykammaHyuwibinapObiH xapusiiiaHbiMOapbiH 3epmmey Hezi3iH0e Karbinmacmeai.

Makanada Hyp-CynmaH KanacbiHbIH KiMuwiniei ywiH 371eKmpOoHObI Ky)xam alHalbiMbIH Xobanay »oHe
eHei3ymacerneciH wewy KapacmbipbiniFaH. Modynedik mecin 6yn barlapriamaribiK Xacakmama OHIMIHIH
ambebanmabifbiH KamMmmamachki3 emeoi.

Tyiin ce3dep:Kyxam aliHanbiMbli, 3NEKTPOHAbLIK KyXaT aWHanbIMbl XyWeci, 6ardaprnamarbiK
KocbiMwarnap, aknapammbik xyue.

KasakcTaHOblKk MeMIeKeTTIK >XOHEe MEMISIEKeTTIK eMeC KacinopblHoapda [fa aknapaTtTblk
TexHonoruanapabl 6encenai gambiTyFa keHe edrisyre KasakctaH PecnybnukacbiHblH YKiMeETi
XYpri3in oTblpFaH casicaThbl biknan eTTi. QKOHOMUKAHbIH HaKTbl CEKTOPIIapbiHAa 63 KbI3BMETIH Xy3ere
acblpaTblH  XX8He  eniMi3giH  KyKbIKTbIK  anaHblHO4a KYMbIC  ICTEMTIH  y/biMOap Xaha
TexHonoruanapabl, OHbIH iWiHAE KyKaTTapMeH >KYMbICTbl aBTOMAaTTaHAbIpyFa apHanfaH
aknapaTTblK XXyrenepai kongaHy canacblHaarbl YKiMET casicaTblHa LEH KOoFa THiC.

OneKkTpoHObIK KyKaT anHanbiMbl xyneci (OKXK) gen atanatblH KyXaTTap KO3fFamnbICblHbIH,
npouecTepiH aBTomMaTTaHgblpaTbiH AknapaTtThik xxynenep Kasakcranga 20 xbin 6ypbiH KongaHbina
Gactagbl, anavga coHfbl  OipHewe xbinga onap  Kykattapgobl  ©6ackapy npouecTtepiH
aBTOMaTTaHAbIpyFa apHanfaH Xynenep peTiHOe faHa eMec, COHbIMEH KaTap OipblHFan aknapaTTbk
KEHICTIKTI KypyFa apHanfaH TonblkkaHabl nnatdopmanap peTiHae KapacTbIpbiibin, eHrisine
Gactagbl. byn, ocbiHoan >xyrenepai namganadHy LekapacblH KEHeWTeni XaHe onapfa fbifbiMy
KOFaMaacTblK TapanblHaH Kbi3bIFyLLbIbIK apTTbipabl.

Ocbl 3epTtTey Hyp-CynTaH KanacblHbIH, SKiMLUISIriHiH, 3NeKTPOoHAb! KyKaT avHanbiMbl XXYNECiH
€Hri3y MaTepuanbliHaa Xyprisingi.

Bipak memMnekeTTik MekeMmenepae ic Xyprisyai ynbiIMaacTbIpy HeridiHae ic XKyprisyaiH >kannbl
karnganapsbl xaTtaTtbliHAblkTaH, Hyp-CyntaH kanacbiHbliH akiMwiniri ywidH OKX TaHgay xaHe eHrisy
OeniriHae TeopusinblK XOHEe oficHamManblK Tocingep eTeKwi OTaHAblK KyKaTTaHylblnapablH,
XapuanaHsiMaapblH 3epTTey HerisiHae KanbintacTbl [1-7].

Byn XymbiCTa OepekTep KOpblH a3ipniey kypanbl peTiHge Microsoft SQL Server OBBX
TaHgangbl, cebebi OBBX TaHgayobiH Herisri kputepuinepidib, Gipi gepektep mogeni 6onbin
Tabbinagpl (oepektepai yCbiHY YWiH navmganaHbinagpl), an Microsoft SQL Server pepekTepain
penauuanblik MmoaeniH konganap! [8].

CoHbimeH kaTtap, Microsoft SQL Server [OBBX keneci dyHKUMOHanNgblKk MyMKiHAIKTepre
OannaHbICTbl TaHAANbIHAbI:

— OHAa aknapaTTblH YIIKeH KenemiH TMiMai eHOey KamTamachI3 eTinea;

— BapnblKk gepekTep TyprepiHe KON XeTKi3ydi kamMTamachi3 eTefi;

— [epekTep KopblHbIH BipHeLue kecTenepiH Gip mesringe nanganaHy MyMkiHgiri 6ap;

— Microsoft SQL Server KyaTTbl XXaHe KypAeni Xynhe ekeHiHe KapamacTaH, OHbl kacibn emec

nanganaHylibinap ywiH nanganaHy KublH eMec;

— SQL kemerimeH KOHCTPYKTOp KeMeriMeH KecTenepai xacay XeHingiri;

— KecTenep apacbliHaa 6annaHbIC xxacay OHau;

ISSN 1607-2774 Bectauk 'ocynapcrsennoro yausepcurera nmenu lllakapnma ropona Cemeit Ne 1(89) 2020 107



— [gepekTepain byTiHgiriH TekcepyaiH KipikTipMme TeTiriHiH 60nybl;
— Microsoft SQL Server kectenepaeH xoHe 6acka LepekTep KOPbIHbIH HblCaHOApbIHAH
OepekTep HerisiHae apTypni ecenTepai )acayra MyMKiHAik 6epeai.

Barpapnamanbl a3ipniey ywiH Embarcadero RAD Studio XE6 6Gargapnamanay opTtachl
TaHgangbl, OUTKEHi 0N KOWbIFaH MiHOETTEepAi XKy3ere acblpy YLiH eH konaunbel. Embarcadero RAD
Studio XE6 6argapnamanay opTacbhl €H KOrmkeTiMAi XXeHe npakTuKanblk ecenTephid, KeH CnekTpiH
icke acblpyFa 6onaTtbiH XeTKiNiKTi KyaTTbl Kypan 6onbin Tabbinagpl.

Embarcadero Delphi 6ypbinfbl Borland Delphi xxeHe CodeGear Delphi, 6actankpiga Borland
dompmacbIMeH KypblfiFaH »aHe Kasipri yakelTta Embarcadero Technologies komnaHusacblHa TUeCIn
Delphi (6ypbiH Object Pascal ataybl 6ap).tininge Microsoft Windows/Linux ywiH 6araapnamanbik
)KacakTaMmaHbl KypyablH MHTerpaumsinanfad optachl [9].

Kasipri Tanga 6yn 6GargapnamadblH  6acTbl  epekweniri — OHblH  NarkganaHyLwbinbIK
NHTEPMENCIHIH bIHFAUNbINbIFbI, KaXeTTi 6ackapy anemMeHTTepiHiH 6onybl XeHe KON >XeTiMAainiri.
Kynepe apHainbl opmaHbl kobanaywbl ©6ap,0HblH kemeriveH bonawak 6GarFgapnamaHbiH
Tepesenepi dopmanap TypiHOe AaunbliHganagbl. Pykcat Gepineni TanHgay OHTamnbl MenLiepi
Tepese, opHanacTbipy XaHe TeHwey Typni 6ackapy anemMeHTTepi XeHe Ma3ip Kocy, OaWblH
CypeTTepai KepceTy TakblpbinTapbl, KEHECTEP, KON KOK XaHe T. 6. aKpaHAbIK HblCaHbl XyMeciHae
Embacadero Rad Studio Typaabl MHTepdenc aneMeHTTepi, angblHfbl CUSKTbI BU3yanabl XXynenep
[10].

KonmeH Garmapnamanay KaxeTTiniri garblH KOMMNOHEHTTEPMEH MaCESNeHi Lewe anMaraH
Xafganaa faHa nanga 6onagbl. Embacadero Rad Studio -ae navpgananbinateiH Tini Object Pascal
XoHe [fepektep 06asacbiIMEH XYMbICTbl Kongay Xyweci 6ap. [NlanganaHbinatelH Tini emec
LeKkTeynepai Xykrenai, coHabiktaH xymneciHae Delphi Gipaen tvimai Kypyra MaTiHAIK aepekTep
6asacblH, coHAan-aK AepeKkTepai eHaey Xynenepi YkeH caHbIMEH ecen amblpbicy.

Embacadero Rad Studio optacbkiHblH, ykcac Gargapnamanbik eHiMOepMeH canbiCTbipFraHaa
aAPTbIKWbIbIFbI:

1) KOCbIMLIAHbI 83ipney XbingamMmabifbl;

2) a3ipneHreH KoCbIMLUAHbIH, XOFapbl OHIMAiNIri;

3) KOMNbOTEP pecypcTapbliHa 93ipSfIEHreH KOCbIMLIAHbBIH TOMEH Tanantapbl;

4) Embacadero Rad Studio opTtacbiHa aHa KOMMOHEHTTEP MeH Kypangapabl KipicTipy

ecebiHeH kebenTy;

5) Embacadero Rad Studio kypangapbiMeH XaHa 63 KOMMOHEHTTEP MEH Kypangapabl a3ipney

MYMKiHAIr 6ap (KOMNOHEHTTEp MeH Kypangdap 6acTtankbl kogTapga Kon xeTimai);

6) obbekTinep nepapxmsaCbiH CoTTi YbIMAACTbIPbINYbI.

OKXK eHrizygiH makcathbl - 6ackapy TEXHONOrUSACHI PeTiHAe iC Xypridyai XeTingipy apkbinbi
Backapy KbI3METiHiH TUIMAINIriH apTTbIpy.
YKobaHbl icke acblpy MiHOETTEpI:
—KyXKaTTap anHanbIMbIH yUbIMAACTLIPY NPOLECTEPIHIH canackl MeH xefdengiriH apTTbipy;
—Oackapyabl KyKaTTamanblk KamTamachbld eTyre eHOEeK >XoHe YaKkblT LWblfbiHAApbIH
TOMEHAETY;
—aKiMLWINikTiH 6apnbIk KypbinbiMablk 6enimwenepiH BipbiHFan ic Xypridy LuukniHe BipikTipy;
—KyKaTTamarnblk pecypcTapfa Kefen LWeKTeyai KON XeTKi3ydi kamMTamachl3 eTy;
—3MEeKTPOHAbIK (KaFa3cbl3d) KyKaT anHanbIMblHA KOLLy.
LepekTep Kopbl penauusansik anrebpa 3aHabiNbIKTapblH CakTal OTbIPbIM, YLUiHLI KanbIinTbl
Kynre kenTipingi xaHe on 15 kecregeH Typagbl.Hdonormanelk geHrengeri ER-gnarpamma 1-
CYpeTTe KenTipinreH.
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Cypet 1 — udbonorusneik aeHrengeri ER-gnarpamma

Mporpammanblk eHiMai xacayga Windows onepauusanbik Kymeci kongaHbinagbl. CofaH
GannaHbICTbl OCbl OpTada >KYMbIC XXacanTblH NporpaMmmanay TifniH TaHaay kaxeT 6onabl. Bapnbik
Tingepai caneicTelpa oTbipbin, Delphi nporpammanay opTtackl TaHdangbl. [depektep KopbIMeH
6arnaHbic ywiH ADO TexHonoruscel kKongaHbabl.

KykTeny kesiHge KongaHyLbl NorMHi MeH naponi cypanagbl.

CoTTi aBTOpM3auusanaraHHaH KewniH Herisri Tepese awbinagbl (2-cypeT). byn TepeseaeH
XYMbIC YLWiH KaxeTTi 6apnblk hopmanap wakpipbina anagbl. KaxeTTi popmanapabl Wwakblpy ochbl
Heri3ri dbopmagaH xxysere acblpbinagbl. PopmaHbl WaKbIpy Ma3ip apKblfbl XKy3ere acblpbinagbl.
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CypeT 2 — Heriari Tepese

Tuimai KK a3ipney yLWiH angblHFbl 3epTTeynep Tangaxbin, Typni ngeanap GipikTipingi. byaaH
Gacka, ynmbIMOACTbIPYLUbINbIK KXETTINIKTEP MEH XaHa uaeanap oa3ipneHreH XywmeHi xobanay
KesiHae eckepingi [4].

OsipneHreH OKXK-xyiieHi nanpganaHywbinapgblH, €pkiH caHbl OoWblHWA epKiH OafbiTTap
GomblHWa XaTTap MEH KyXaTTapAbl Xacayra, xibepyre xeHe OypbiluTama KoroFa MyMKiHAiK 6epeTiH
Ky>KaTTapAbl Kericy )XeHe nowTaHbl Xidepy dakynbTeT iwingeri xyne.

Kymbic WweHBepiHae KyxaT anHanbIMbIHbIH Keneci yHKuusapbl icke acbipbingpl:

— mekemegeri 6enimwenepai, KblaMeTkepnepai, nayasbiMaapabl ecenke any;

— KaTblHAC KO3fanbICbIHbIH TUMNTIK MapLIPyTTapbl MeH Gip peTTik (TUNTiK emec) MapLlpyTTapbIH
KanblinTacTbIpy;

— MapLpyTTbIH 8pbip caTbiCbiHAA KaXeTTi BU3anapAblH €PKiH XUbIHTbIFbIH KanbINTacTbIpy;

— KyKaTTapabl xabapnamanapfa cany MyMKiHA,ri;

— KOJ XeTKi3y KyKbIKTapblH 6eny xxaHe narvganaHylubinapabl asTopusauusanay;

— KyXaTTapdbl KanbiNTacTblpy: KipiC XeHe WbiFbic Xxabapnamanap TidiniMi, Kipic XeHe LWbIFbIC
KyxxatTap Ti3inimi, ctratuctumka xaHe T. 6.

Hepektep 6asacel MS SQL Server doopmaTtbiHaa icke acblpbinFaH. [epektep Kon eTimainiri
ADO TexHonornsacbiH nanganaHdy apkbiibl xxy3ere acbipbinagbl. Kyxkatrap MS Excel-ge xacanagbl
XoHe OGacna 6aTbipMachl apkbinbl XKy3ere acblpbinagbl. 3 —CypeTTe KyxaTTap CTaTUTUKaCbIH
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OeriHeney Tepeseci kenTipinreH. LUbiFbIC KyKaTTapblHbIH YAMiNepiH KanayblHbl3 O0MbIHLIA e3repTyre
oonaasbl.

[P S ———— A ——

06,02, 2000 - 06.02. 2020 xoGapnasanap

I

CypeTt 3 — KyxxatTap ctaTuctukacsol

OKXK xyneciH eHrisygiH acepi-0yn, eH angbiMeH, KyXaTTapablH KOo3fanbiCblH Hakbinay xaHe
anKbIHObINbIK ecebiHeH XyMbiCTapabl OpbiHOAY TWIMAINIMH cananbl apTTbipy; xaT-xabapnapapl
Xegen eHgey; Typni enwemaep OoMblHWA i34eyMEH KyKaTTapfa Xbingam KO KeTKidy
byHKUMOHanbI; WapTTLIK XXaHe Backa Aa pecMu KykatTapabl Kenicy npoueciHe XyMbIC YaKbITbIHbIH
WbIFbIHOAPbBIH KbickapTy — JKXK uHTerpaumanbik TeTikTepi BipblHFan KOMMaHbl kKaMTamachl3 eTyre
MYMKIHZIK 6epepni, arHuM 6apnblk aknapaTtTblk Xynenepaeri aepekrepaid, e3exTiniri, 6ipTyTacTbifbl,
Ginim 6epy mekeMeciHiH, apbip Bu3Hec-npoueci ywWiH KanTanaycbld gepekrepai 6ip peT eHrisyre
MyMKiHAIK Gepepni. Kyxatrap KypHanbiH KipiC, WbIFbIC X8He WK Typrepi OGoMblHWA
dunbTpauuanayra 6onagpl (4 cyper).

TEOE20M v

|BiBepy epmi
5

. Sy | eerr—— | T

CypeT 4 — KyxaTtTap XypHanbl

OneKTpoHAbIK KyKaTTapabl 6ackapy XyneciHaeri Karas )XyMbICbIHbIH ASCTYPIi KYNECIHEH KoLy
MeMnekeTTiK Mekemenepae LWhbIfbIHOAPAbl KbICKapTyFa, KyXaTTapAblH Kofapbl Kayincisgiri
npoLecTepiH aBToMaTTaHAbIpyFa XaHe kaTenepai asanTtyra kemekteceni. byn makanaga onapapbiy
Tanabbl HerisiHge Hyp-CynTaH KanacblHbIH, SKiMLUiNiriHE apHanbl apHanfaH KyxaTtTapgbl 6ackapy
XyreciH icke acblpy KepceTinreH. XKyhe namganaHylwbinapra reTeporeHi  KNWeHTTIK
KypbiFbiiapabl 6ackapyra, benicyre, CMHXpoHOayFa XoaHe kongayra MyMmkiHaik 6epegni. CoHbIMeH
katap, Xymnegeri opbip apekeT Tekcepinegi. KopbITblHAbINAM Kene, xynege myparatray SQL
cepBepiHOe KyXaT OepekTepiH cakray xoHe kyxaTttapabl PDF dopmaTbiHaoa dhann-cepBepae
cakTay apkpbifbl Xy3ere acbipbinagbl. byn dyHkums gepektepgid OyTiHAINH KaMmTamachbi3 eTtegi
XoHe AepekTepain xofanyblH 6ongpipmangbl. byn 6argapnama agam pecypctapbiH Koca anfaHaa,
XaHa 6Genimaepai kocy, Hyckanapabl Gackapy xeHe CcTyaeHTTepai Tipkey ecebiHeH KocbiMLua
KeHenTinyi MymkiH. COHbIMEH KaTap, CaHAOblK KON KOK VYLWiH nanganaHbinatbiH annapaTtTblk
Kypangap nangananylwbiiap Typanbl 6aprblk aknapaTTbl KAMTUTbIH KYWEHI nanganaHylbinap
YLWiH Kyanik peTiHae nanganaHbiiybl MyMKIH.
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NMPOEKTUPOBAHUE U BHEOPEHUE 3NIEKTPOHHOIO AOKYMEHTOOBOPOTA AJ1A AKUMATA
rOPOOA HYP-CYNTAHA
A.B. EpmeHTaes, b.K. AGaypanmoBa, E.A. OcnaHoB

B Hacmosiuwee epems O0OKyMeHmM s18/15iemcsi OCHO8HbIM Criocobom nepedaqyu uHgopmayuu Ha
1106bIX COBPEMEHHbLIX MPEONPUAMUSIX, Ha4uUHasi om MarsibiX KOMMepYyeckux ¢hupm u 00 2ocy0apCcmeeHHbIX
npednpusimud. 3ggekmusHas opeaaHu3ayusi yrpasneHuss OO0KyMeHmMoobopomoMm ernusem Kak Ha
aghgpekmusHOCMb  yripasnieHuss npeodnpusmueM 6 UuesioM, mak U Ha ycriewHoe eedeHue O6u3Heca
KOHKpEeMHbIM y4upexOeHueM. Aemomamusauyusi OoKymeHmoobopoma Ha ce200HSAWHUU OeHb He MOJIbKO
mMemod onmumu3auyuu BHYMpEeHHUX [poyecco8 npednpusmus, HO U "KusHeHHass" nompebHocmb 8
yCrosusix UHMEHCUBHO20 pa3sumusi UHGOPMaUUOHHbIX mexHonoeul. Cucmema  31eKmpPOHHO20
0okymeHmoobopoma (C3/L) cmana HezameHUMbIM arieMeHmomM 106020 npednpusmust. Tak Kak Ha OcHoge
opeaHu3ayuu Qdenornpou3godcmea 8 20CydapCmEEHHbIX YYPEXOeHUsiXx Jnexam obwue npuHYUnsI
Oernonpoussodcmea, meopemu4yeckue u memodosio2udyeckue nodxodb! 0ns adMuHUcmpayuu 2opoda Hyp-
CynmaH, e yacmu eblbopa u eHedpeHuss C3/L] popmuposanuck Ha OCHO8e U3yHeHus nybrukayul eedyujux
omeyecmeeHHbIX AoKyMeHmoeedos.

B cmambe npedycMompeHo pelweHue 8orpoca POeKMUPO8aHUsi U BHEOPEHUS 3/1eKMPOHHO20
OokymeHmoobopoma 0nsi admuHucmpayuu 2opoda Hyp-CynmaHa. ModyrbHbili no0xo0 obecriedusaem
yHU8epcasibHOCMb Po2pamMMHO20 0becreyeHus..

Knrodyesble crniosa: OdokymeHmoobopom, cucmema 3M1€KMPoOHHO20 AoKymeHmoobopoma,
rpoepaMMHbIe MPUIOXEHUS, UHGhopMayUOHHas cucmema.

DESIGN AND IMPLEMENTATION OF ELECTRONIC DOCUMENT MANAGEMENT FOR THE
MAYOR'S OFFICE OF NUR-SULTAN
A. Ermentaev, B. Abduraimova, E. Ospanov

At present, the document is the main way of transmitting information in any modern enterprises, from
small commercial firms to state-owned enterprises. Effective organization of document management affects
both the efficiency of enterprise management as a whole, and the successful conduct of business by a
particular institution. Document management automation is currently not only a method of optimizing internal
processes of the enterprise, but also a "vital" need in the conditions of intensive development of information
technologies. The electronic document management system (EDS) has become an indispensable element
of any enterprise.

The article provides a solution to the issue of designing and implementing electronic document
management for the administration of the city of Nur Sultan. The modular approach provides versatility to
the software.

Key words: document management, electronic document management system, software
applications, information system.
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3. HusizoBa', XK.A. Kanmaran6eTtoBa’, [1.K. Catbi6anauHa’, E.A. OcnaHoB?
T.H. l'ymuneB atbiHaarbl Eypasua ynTTeik yHuBepcuteTi, Hyp-CynTtaH K.
2 Cemelt kanacbIHbIH LLlakepim aTblHAAFbl MEMITEKETTIK YHUBEPCUTETI

ACUHXPOHAbI NEKTPXXETEKTNEH BACKAPYAbIH POBACTbI XXYMECIH XXACAY

AHOamna: byn makanada acuHxpoHObI afiekmpxxemekneH backapyObiH pobacmbi XyleciH xacay
JXOHe 3epmmey YCbiHbIFaH. TexHonoausnbiK ypdicmep meH eHOipicmepdi xemindipy, MexHOI02usIbIK
XKab0bIKmbIH ©HIMOini2iH >XoHe wWbiFapbliambiH 6HIMHIH canacbiH apmmabipy asmomMammaHObipbliiFaH
aniekmpxemegziHe KolbliamblH mananmapobl alikbiHdadbl. byn beneineHzeH xoHe emneni pexumoepdeai
whifbic KoopOUHammapbiH pemmey0iH dandiciH apmmabipyra Kambicmbl. XKobanaHamblH Xyleae HbicaH
rnapamempriepiHiH ©632epici, OPHbIKMbINIbIK XOHE ChbIPMKbI ayblmKyrnap ocepiHeH emneni ypdicmepdiH
bepineeH canacbliH KamMmamachki3 emy marnanmapbl Kolbinadbl. Tamanmapra CoUKeC 3/1EKMpPXemeKrneH
backapy KyUecCiHiH KypbiibIMbl  XXOHEe OHbIH napamempsiepi maHOan asibiHObl.  ACUHXPOHObI
anekmpxemekrieH backap yObiH pobacmbl xyUecCiH cuHme3dey YWwiH KeH MYyMKIHOIKmepiMeH,
KonalnbinbifFbIMEH XXoHe  KapanalbiMObIbiFbIMEH — epeKkweneHemid nonuHoMObl meHdoeynep  adici
KondaHbinadkl. 3epmmernzeH asmoMammeal pemmey xyleciH manday HemuxernepiH pacmay ywiH MATLAB
KeweHiHOe Komrbromepnik ynainey xypeaisindi. YnaineydiH yCbiHbiiFaH HomMuUXXenepi xacanfaH meopusisibiK
KopbimbiHObIIapObi pacmadiobl.

TyiiiH ce30ep: acuHxpoHObI anekmpxemek, backapy Xxyleci, pobacmbi 6ackapy, MoAUHOMObI
meHOeynep adici, mok pemmeaiuwi, Xblr1damObiK pemmeaili.

TexHonormsanblK ypAiCTep MeEH eHAIpICTepPAl KeTingipy, TexXHONnoruanblK KababIKTbIH
©eHIMAINIriH XaHe LWblFapblnaTbiH OHIMHIH, canacbklH apTTbIpy aBTOMaTTaHAbIPbITFaH 3neKkTpXeTeriHe
KovbinaTblH Tanantapabl arkelHaaabl. byn eH angbiMeH OenrineHreH xoHe eTneni pexumaepaeri
LWbIFbIC KOOPANHATTaPbLIH peTTeyaiH, AanairiH apTThlpyFa KaTbICThI.

Ocbinanwa, kasipri TaHga esekTi 6onbin xobanaygblH a4icTeMenepiH XaHe arblHaTbIH
Oackapy anropuTMAepiH KypOeneHaipycCia OOBLEeKTiHIH >XeHe CbIpTKbl OpTaHblH e3repMeni
napameTpnepi xafgambiHaa peTtTeyaiH OepinreH canacbiH KamTamMacbl3 €TEeTiH 3feKTpXeTek
XYMECIH Kypy MiHAeTi Tabbinaabl.

APX gactypni xxaHe pobacTbl XXynenepiHiH, CUHTE3iH €H KeH TaparfaH a4iCTepiH canbICTbipy
kapananbiMAbIfblFbIMEH, bIHFANIbIFBIMEH XX8HEe KeH MYMKIHAIKTEPIMEH epeKLLeneHeTiH NoNMHoOMAbI
Tengeynep (MT) agiciH Genin kepceTyre, oaaH api TMiMAi nanganaHyra mymkiHaik 6epai [1,2,3].

(‘.. =¥, Y. =0) apanbik Typae poTopAblH afbliH iniHici BeKTopbl GoiibiHWa Gargapnay
LapTbIMEH aCUHXPOHAbI KO3FaNTKbILW TEHAEYNEpiHiH, xyneci [4,5,6,7]:
1. ctatopnblk TisbekTepaiH TeHaeynepi

T . ok
Uy = RSE{TSES_'_ 1) Clax T Wy, Lsals_}' - ;ﬂ:. FJ

.

ﬁsa{f;as =+ 1:} : is_}' - mz‘brLsaisx + Zp wi kA,

2. poToprblK TisbekTepaiH, Tenaeynepi

krRrisx = = ' iabr y
kR = '[mr.b.— -z, ml}- W, ;
3. aCUHXPOHAObI KO3FaNTKbILWTbIH, 3NIEKTPOMAarHUTTiK MOMEHTIHIH, TeHaeyi
3
= EZ.P.EC?,.(TI,I.'J?, - 13}-} H
4. ekimaccarblK aN1eKTpOMeXaHNKanbIK XXYNeHiH MexaHuKanblK KO3fanbICbiHbIH TeHAeynepi

m = Mer —Myy — ferwy = J1- 5wy,
Mg — Mg — Boats = [ - 503,
smy; = (g3 (m1 - mz}-
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myHaarbl R..,Teoo, R, T J1, JznapameTpriepi keii6ip WwekTeyni Ananasonga earepesi xaHe ochl
napameTpnepain esrepy wekapanapbl 6enrini.

1 cypeTTe YCbIHbIIIFaH CUHTE34eY YLUIH XMIiNiK TYpreHaipri - aCUHXPoHAb! Ko3FranTkbiw (XKT-
AK) kKoopauHaTTap KypblbiMblH OafbIHbIWLTLI peTTeyi 6Gap aBTOMaTTbl peTTey XyWenepiH ToK
G6onbiHWwa OybiHFa (BT) xoHe >xbingamablk 6ombiHwa 6ybiHFa (BXX) norukanblk Typae 6Genyre
oonaabl

Uy Uee | 1/ ‘,?g“ z'm

f;‘..w'-bl ﬁ.s+l Y,
ET

"J’?’ i £ 1/ }\‘;“ i Ly 3 i 1 L]
— x 1=z, k. = ——p
Tou8+1 Jys

| E— E 1} L 1
BT FE

Cypet 1 — APX cuHTesi ywiH anbiHFaH XKT-AK ynrici
CuHTE3 HeTWXKeciHOe TOK peTTerili XXoHe caHAblK aBTOMATTbl PETTEY XKYMECIHIH Cya3rici
anbiHagbl [8,9]
M*(s)Qx(s) B R, (T, s+ 1)[(Tp, +T)s + 1]
SN*Pe(s) knTTps?
L(s) (Tos+1)

?

W, (s) =

W ls) = = .
@i () M*(s) (T, +T)s+1
aBTOMaTThl PeTTeY XYNECIHIH, XblngaMmablK peTTerilli MeH Cyarici:
\ 1
W (s)= 2% IHTs(Tos+ Do 5 (B+T.T5)s2+ T +T)s +1
el T TSk T [1 1 ] T 15ky 2T, Tps(0.5Tps + 1) '
o {(Th+1)=
R 1 (Tps +1)°
Wy, (s) = T

1+T,s(Tss +1) T T H+T,To)s + QI + T s +1

(Tp+1)*
3epTTenreH aBTOMaTTbl peTTey XYMeciH Tangay HaTwkenepiH pactay ywiH MATLAB
nakeTiHOe KoMNboTepnik ynriney »xyprisingi [8,9,10].

Igy Iy

7
i 2

0.5 0.5

1,2,3

0 0.1 02 0 0.1 [
a) 0)

Cypert 2 — [acTtypni (a) »xaHe pobacTbl (0) peTTeriwTepi 6ap TOKTbl aBTOMATThl pETTEY
Xymnenepingeri ypaictep: 1 — ecentik R .. kesiHge; 2 — R.. 1.5 ece asanraH ke3ge; 3 — R.. 1.5 ece
yIiFanFaH Kkesge.

CypeTtTrepaeH pobacTbl TOK peTTeriLliHiH, ﬁss CTaTop OpaMacblHblH, aKTUB KedepriCiHiH
e3repyiH eTneni ypaictep canacbiHa TuviMAai Typae 6GacatbiHabiFbiH Kepyre 6onaabl. COHbIMEH
katap, cypeTtepaeH pobacTtbl TOoK peTTeriwi 6ap >xymedge Tok OoWblHWA cTaTUKanblK kate
XOfFanadbl XeHe ASCTypni aBTOMaTTbl peTTey XyWecCiMeH canbICTbipFaHOa CbIPpTKbl KO34bIPFbILL
acepai (keni KepHeyiHiH "oTblpybl") eHaey aWTapnbikTan a3 AMHaMUKanblK KaTeMeH XoHe eTneni
YPAICTiH a3 yakbITbIMEH cunaTTanagbl.

¥cblHbIFAH  yrriney  HaTwkernepi 6ypblH  XKacanfaH TeopusnblK  KOpbITbIHAbINaApAb
pactangbl.PacbiMeH fe, pobacTbl Xbingamaplk peTTeriwiH nanganaHy WHepumMsi MOMEHTIHIH
e3repyiHiy [y, cepnimai 6annaHbiC NeH CbIpTKbl TYTKbIP YWKENICTiH eTneni ypAicTepAiH canacbiHa
acepiH aszanTagbl, CbIPTKbl KO3ObIPY OCEPiHIH (KYKTEMEHI "nakTblpybl") engenyi anTtaprbiKTan
Xakcapagbl.
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1,2,3

t,c

2 4

a) 6)

Cypet 3 — Ko3ranTKbILWTbIH MHEPLMST MOMEHTIHIH, e3repyi kesiHae 6epineTiH xaHe
KO3ObIPFbILL 8cepnepaiH catbinbl e3repictepiHe gacTtypni (A) xaHe pobacTsl (B) peTTeriutepmeH
XKblNAaMAbIKTbI PETTEeY KOHTYPbIHbIH peakuumschl/y: 1 — ecentey kesiHae; 2 — [5 2 ece asaitfa

ke3ge; 3 — 5 2 ece yIiFanraH kesge.
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PA3PABOTKA POBACTHOW CUCTEMbI YNIPABNEHUA ACUHXPOHHbIM 3JIEKTPONMPUBOOOM
3. Husasoea, XK.A. KanmaraHbetoBa, [.K. CatbibanguHa, E.A. OcnaHos

B daHHOU cmambe npedcmaesrneHbl pa3pabomka u uccriedogaHue pobacmHol cucmembl yrpasneHus
acUHXPOHHbIM  anekmporpusodom. ModepHu3zayusi mMexHOMo2U4YecKUX Mpoyeccoe U npous3eoocms,
rosbIWeHUe PoU38oOUMENIbHOCMU MEeXHO/I02UYecKo2o o0bopydosaHusi U Kadecmea 8blryckaemol
npodykuuu onpedenunu mpebosaHusi K agmomMamu3upo8aHHbIM aniekmporipusodam. K npoekmupyemol
cucmeme rpedbsensaromes mpebosaHusi sapuayuu napamempos obbekma, ycmoldyueocmu u obecrieyeHue
3a0aHHO20 Kayecmea MepexoOHbIX [pouecco8 rpu eos3delicmeuu BHEWHUX 803MyuweHul. B
coomeemcmeuu ¢ mpebogaHUsIMU 8blbpaHbl CMPYKMYypbl cUCMeMbI yrpasieHusl 371eKmpornpusodoM U ee
napamempsl. [ns cuHme3a pobacmHol cucmeMbl YrpaesieHuUsi acUHXPOHHLIM  371eKMPONpU8oOoM
ucrionb3o8aH Memod [OSUHOMUASbHbBIX YypasHeHUl, OmauYarWulcs WUPOKUMU B03MOXHOCMSMU,
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yGobcmeom u npocmomod. [na nodmeepxOeHuUs pe3ynbmamoe aHasnu3za uccredyeMbix cucmem
asmomamuyeckoao peaynupoeaHusi rnpoeedeHo KomrbromepHoe modenuposaHue e nakeme MATLAB.
lMpedcmasneHHble pe3ynbmamsl ModenuposaHusi nodmeepxdarom coeniaHHble meopemuyeckue 8bi800bi.

Knroyeeble crioea: acUHXPOHHbIU 3r1eKmpornpueod, cucmema yrpasnieHus, pobacmHoe yrpasreHue,
Memood ronUHOMUAIIbHLIX ypasHeHUU, peaynsimop moka, pe2yrismop CKOpoCcmu.

DEVELOPMENT OF A ROBUST ASYNCHRONOUS ELECTRIC DRIVE CONTROL SYSTEM
Z. Niyazova, Zh. Kalmaganbetova, D. Satybaldina, E. Ospanov

This article presents the development and research of a robust asynchronous electric drive control
system. The designed system is subject to the requirements of variation of object parameters, stability and
ensuring the specified quality of transients under the influence of external perturbations. In accordance with
the requirements, the structure of the electric drive control system and its parameters are selected. For the
synthesis of a robust control system for an asynchronous electric drive, the method of polynomial equations
is used, which is characterized by wide possibilities, convenience and simplicity. To confirm the results of the
analysis of the studied automatic control systems, a computer simulation was carried out in the MATLAB
package. The presented simulation results confirm the theoretical conclusions.

Key words: asynchronous electric drive, control system, robust control, method of polynomial
equations, current controller, speed controller.

FTAMP: 65.33.29

C.E. U6paumoBa’, P.Y. YaxanoBa', M.P. Mapaap?
'AnmMaTbl TeXHONOrMAMbIK yHuBepcuteTi, AnmaThl K, KazakcTtaH
2Opecca TaraMgap TEXHOMOMMACLIHbIH YNTThIK akagemusicbl, YKpanHa

APLUA XXEMICIHIH ¥HTAFblH KOCY APKblJ1Ibl HAHHbIH CAMACbIH AEFYCTALUUANDBIK
BAFANAY

AHOamna: Makana mek maramOblK KyHObINIbIKMbI faHa €eMecC, COHbIMEH Kamap adam ar3achbiH
aHmuokcudaHmMmbIK Kopfay MeH UMMyHumemmi HbiFalimyfa MyMKiHOIK 6epemiH apwa KocblifaH HaH
peuenmypacbkiH o3iprieyee apHanfaH.[JeHcaynbik ywiH naldanel mamak eHiMOepiH xacay KesiHOe
asmoprnap KypambiHOa aMUHKbIWKbLIIOapbl, Makpo- XXOHe MUKPO3IJIEMeHmmep, eumamMuHOep, neKkmuHOi
3ammap cusikmabl bipkamap 6uonpomexkmoprap bap ecimOik mekmec buonoausinbik 6enceHdi Kocrianapobi
natianaHyObl ycbiHObl. 3epmmey bapbicbiHda aemopriapdbiH alimybiHwa ecimMOik Kocnanapbl 6ap HaH
eHiMOepi mypanbl Mmasimemmepi eme a3. OcbiraH b6alinaHbicmbl HaHfa KambICMbl MYMbIHYWbIbIK
apmbIKWhbINbIK XoHe peuernmypara eciMOIK WUKi3ambiHaH xacanfaH yYHmakmapObl eHaidydiH Makcamka
naubIKmbinbiFbl 3epmmendi. OpzaaHonenmukanblk KepcemkiwwmepdiH 5-6anndbiK wkanackl 93iprieHOi xoHe
dezycmauyusi HemuXeciHOe €H XXaKCbl Viei aHbiKmandbl XoeHe apwa KocblifaH HaH canacblHbIH
opaaHoienmukarblK KepcemkiwumepiHiH npoghunogpammacsl xacarbsiHObI.

TytiH ce30ep:0ecycmauus, HaH, apwa, npogpunozpamma, bandbik wkana.

Kipicne

KypambiHaa duanonorvanblk  yHKUMOHanNAbIK  MHrpeauenTTepaiH  6onybl  apkacbiHAa
JeHcaynblkka nanganbsl KyaenikTi TyThlHbINaTblH TaMak eHimaepiHe XaTaTblH HaH-TOKall eHiMmaepi
TamakK eHepkacibiH AambiTyablH 6acTbl GafbiTbl 6onbin Tabbinaabl. [eHcaynblk ywWiH nangans
asblKk-TYNiK  eHiMAepiH »kacay VYWiH KypamblHOAAa aMWH  KblWKbIN4Apbl, Makpo- >KaHe
MUKPOSNIEMEHTTEP, BUTAMMHAEP, NEKTUHAI 3aTTap cusiKTbl Bipkatap GuonpoTtekToprap 6ap ecimaik
TekTec buonornanblik 6enceHai kocnanap KeHiHeH kongadbinagbl [1, 2].

Kasipri 3amaHfbl Tamak eHiMOepiHiH e3iHAiK epekLweniri onapablH peuenTypanblK KypamblHbIH
Kypgeniniri 6onbin  Tabbinagbl, SAFHW GHIMHIH, KypaMblHAA SpTyphi XMMUANbIK TaburaTTarbl
TaramgblK WHrpegueHTTepaiH, ken Mernwepae 6onybl, onapablH  TEXHOMOrMAnbIK  Npouecc
GapbicblHOa KacueTTepi MeH oe3apa opeKeTTecyiHiH, namga 6onybl xaHe OepinreH TYTbIHY
cvnaTTamanapbiHblH XUbIHTbIFbIMEH Oenrini G6ip TafamablK KyHAbUbIKTbI TaMak eHiMiH anyabl
kamTamacbi3 etegi [3].

>Kannbl manimeTTep 6ombiHWa, KekTemae TekcepinriH agamagapgbid, 70-100% - biHga C xeHe
P BuTaMuHaepiHiH xeTicneywiniri aHblKTanfaH, an ocbl BUTamuHaepaiH TanwbinbiFbl 50-80% - fa
xeTtegi [1, 2].
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Anmartbl KanacblHblH, HapbifblHOa Tabwufn LWKKI3aTTaH anblHFAH KocnanapMeH GanbITbisFaH,
dyHKUMOHanablk 6arbiTbl 6ap HaHHbLIH, aCCOPTUMEHTI XKOFapbl emec. HaH — KaxeTTi TYTbIHYLbIbIK
KacnetTepiH Gepyre GonaTtbiH eciMAiK LWMKi3aTTapbliHbIH BGUONPOTEKTOPSIbI  KOMMNOHEHTTEPIMEH
GanmbiTyFa oeHe XanblKTbl CaybIKTblpy YLWIH eTe biHFannbl 06bekT 6onbin Tabbinagbl. byn
OHIMOEPAIH XXOFapbl eMEeC KyHbl MEH XXOfapbl TYTbIHYLUbINbIK KacueTTepi Xannam TYTbIHYAbl XaHe
TaHbIMangbbIKTbl KaMTamacoI3 etegqi [4].

OHimai a3ipney KesiHOe HaHHbIH TYTbIHYLWbIMbIK cunatTaManapbl X8He OHbIH KyHbl caTbimn
anyablH, Herisri MoTnBaumscbl 6onbin TabbinatbiHbl HazapfFa anbiHAbl. COHAbIKTAH HaHHbIH, ChIPTKbI
TYPiHE X8He opraHonenTuKanblk cunaTTaMmanapbliHa epeklle Hasap aygapbiigbl.

OcbifaH 6arnaHbICTbl HaHFa KaTbICTbl TYTbIHYLWbLIbLIK aPThIKWBIIbLIK X8HEe peuentypara
ecCiMAIK LWMKi3aTbIHaH XXacanfaH yHTakTapabl eHridyiH MakcaTka nambIKTbiSbIFbl 3epTTensi.

CanaHbl opraHonenTukanblk 6aranay yuwiH 6i3 6angblk WkanacblH a3ipreaik (kecte 1).

Kecte 1 — CanaHbl opraHonenTtukanblk 6aranay ywiH 6angblk LWkanacol

KepceTkilTep ataysbl KoadhpuumeHt bann KepceTKiluTep cunatramacsl
dopma 0,1 5,0 HaHHbIH TypiHE CalKec, CbIPTKbl KabblFbl A6HEC
4,0 YKorapfblkabbIKKaKaTbICTERKETKIMIKTICUMMETPUAIbI
3,0 YKorapfblkabblKKakaTbICTbICONICUMMETPUSTIbIEMEC
2,0 YKorapfbl KabblIfbl TETIC
1,0 YKorapfbl Kabblifbl OMbIC, DypManaHfFaH,niwiHi
e3repreH
CbIpTKpbl OeTi 0,1 5,0 Teric, XXapbIKCbI3XXOHEXbINThIP
4,0 XKeTkinikTi Teric, azgan cbi3at barikanaabl aHe
'g XbINThIP
- 3,0 A3spgan kenipLlireH, yfikeH emMec cbi3at
é Garkanagpl, XblNTbIpbl 951CI3
% 2,0 KenipLuireH, kenip-6yabipnbl, YIKeH cbi3attap,
(&} OeTi KyHripT
1,0 KabblIfbl XbIpTbIfiFaH
Tyci 0,075 5,0 ALbIK capblgaHalblKKOHbIpFageniH, Gipkerki
4,0 ALLbIK capbl HEMeCe KOHbIP, XeTKiNiKTi BipKenki
3,0 Capbl HeMece KapKbiHAbI Kapa KOHbIp, Bipkerki
emec
2,0 Capbl HeMeceKkapKbIHAIKOKOHbLIP,
GipakeTebipkenkiemec
1,0 BoafbinTHEMECEKYITrEH
HaH opTachbIHbIH 0,075 50 OTexymcak, cepnimai
Karaanbl 4,0 YKymcak, cepnimai
3,0 KaHaraTTaHapnbIkKkyMcak(ConTbifbl3ganfaH),
cepnimai

2,0 AnTapnbiKTanTbIfbl3ganfaH, yrinmeni

1,0 KaTtTtbkabbicKkak, binFangbl, xxabbliCkak
0,25 50 HaHHbIH ocbl TypiHecankec, 6eTEHABMIXOK
4,0 OHIMHIiH, OCbl TYPIHETBH

'cED 3,0 OHiMHiH, OCbl TypiHETaH anci3 Aam bankanaabl
I 2,0 TyLUbl, CONKbILLKbII
1,0 YKeTKinikTi TyLWbl, 6TKIp KbILKbI, TY3bl allbl,
Berae XafbIMCbI3 dM
0,20 5,0 HaHHbIH, oCbl TypiHecalkec, 66TEHNICKOK
— 4,0 OHiMHiH, OCbl TYpiHETaH
§ 3,0 OHiMHIH, OCbl TYPIHETBH 8Nci3 uic 6ankanaap!

2,0 AnkbiHOanvaraH, azgan 6eTeH unic
1,0 OTKIp KblLWKbIN, Gerae xafbIMCbI3 MiC

3epmmey HbicaHOapbl MeH adicmepi

OsipneHreH 6Gangblk wWkana HeriziHge Opecca Tafamgap TEXHOMOrMsnapbiHbIH, YATTbIK
akagemuacbiHaa (YkpaunHa) gerycrauusanblk KOMUCCUA MyLuenepi aplla KOCblifaH HaHHbIH »KaHa
TYpiHe pderycrtauus >kyprisgi. Apwa KocbuiraH HaH AnmaTtbl TEXHOMNOrUAmMbIK YHUBEPCUTETIHIH
«Tamak eHimaepiHiH Kayincisgiri »keHe canacbl» KadegpacblHblH 3epTxaHanblK XafganblHaa
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XacanfaH.HaHHbIH, xaHa TypiH a3iprey YLWiH Heri3ri KOMMOHEHT peTiHge AnmaTbl 0GMbICbIHbIH,
apwa >xemictepi (FTOCT 2802-89) 0,1 MM enwemre AOeWiH ycakTanfaH, KanfaH KOMMOHEHTTep
peTiHae 1 cypbinTbl 6MAan yHbI, OpraHonenTuKanblK XaHe (PU3NKaNbIK-XUMUSNbIK KepCeTKILTepi
6ombiHwa KP CT 1482-2005 craHgaptbiHa camkec, aybid cy KP CT FOCT P 51232-2003
cTaHgapTbiHa cankec, awbiTkel TOCT P 54731-2011 6ombiHwa; KP CT MTOCT P 51574-2003
OolibiHLWa ac Ty3bl KONgaHbingbl.

ApLua — Knnapuc TyKbiMAAc MaHTi »Kacbln KblNKaH XanblpakTbl OyTa Hemece byTakTbl AiHi 6ap
arawl. ©cimaikTiH MHe XanblpakTapbl XoaHe 1-3 TykbiMAapbl 6ap XuaekTi OypLuikTepi, kapa-kek.
ApLuaHbIH xemictepiHae 2% aenin acdmp manbl 6ap, OHbIH KypaMblHa NMUHEH, KAOWUHEH, TEPNUHEOTT,
anneHTeH, 6opHeon, udobopHeon, uegpon xaHe Oipkatap opraHukanblk Kblwkbingap (anma,
KyMbIpcka, cipke cybl) kipeai. Ocbl xaHe 6acka Aa KocbinbiCTapAblH apkacbiHOa apLua Xemictepi
kabblHyFa Kapcbl, AWypeTukanblk oHe OakTepuumaTik kacueTrTepre ume. ApLUa XeMiCTEpiHiH
kypambiHaa 40% kaHT, 9,5 % XybIK kKapamawn, 6osafbill 3aTTap, KO Man 6ap.)Kemictepgeri »annbl
KynaiH kypambl 5% - pgaH acnamgbl. MeauuuHaga aplua XeMiCTepiH Hecen anaaTtKblluTapabl
AanblHgay YLWiH nanganadeinagbl [6].

Hamukenep xoHe OHbI marnkbinay

Oeryctauunara keneci HaH ynrinepi yCblHbINAbl:

Ne 1-6Gakpinay ynrici

Ne 2-1,0% apLua KocblfiFaH HaH

Ne 3-3,0% aplua KoCbliFaH HaH

Ne 4-5,0% aplua KoCbIiFaH HaH

3epTTeneTiH HaH yrinepiH geryctauusanblk 6afanay canaHblH — OpraHonenTuKanbik
KepceTKiwTepiHiH, 5-6angblk Wwkanacbl 6GowbiHWa xyprisingi. [eryctaumsnblk KOMUCCUSIHBIH
HaTWXKenepi 2-kecTefie KepCeTinreH.

Kecte 2 — [leryctaumsi HaTuwxenepi

Ynrinep
KepceTkilwTep aTaysbl 1,0% apwa 3,0% apwa 5,0% apwa bakbinay
KOCbIJIFaH HaH KOCbIJIFaH HaH KOCbIJTFaH HaH
KoadhdmumeHTTEpAiecenkeanaoTbipbinkepceTkiwTepgidaranayXK;
$opwmacel 0,475+0,02 0,480+0,02 0,475+0,02 0,480+0,02
ChbIpTKbl OeTi 0,475+0,04 0,485+0,02 0,478+0,02 0,485+0,02
Tyci 0,355+0,03 0,375+0,03 0,370+0,02 0,375+0,03
HaHHbIH mickeH opTachl 0,833+0,01 0,834+0,01 0,792+0,01 0,834+0,01
KeyekTiniri 0,440+0,04 0,448+0,04 0,415+0,05 0,448+0,04
Wici 0,872+0,13 0,988+0,15 0,655+0,18 0,988+0,15
Howmi 0,950+0,25 1,25+0,1 0,915+0,25 1,2540,1
CymmansbIk kepceTkiTepai 6aranay 2, -4 XiKi

Optak 6ann 4,40 4,86 4,10 4,86
Cana kaTeropuscel «WKaKCbI» «OTEXAKChI» «WKaKCbI» «OTEXaKChI»

KyprisinreH geryctaumsa 6apbicbiHAa capanwbinapgbliH, antybiHwa, apwa 1,0% KocbinFaH
HaHHbIH A9Mi MeH uici xeTkinikcis. 3,0% aplua KocbinFaH HaH TUICTi niliHre ne, 6eTi ipi cbi3aTcbI3
YK8He Y3IKCi3, CbIPTKbI TYCi allblK-Capbl TYCTEH CaN KOHbIP TYCKe AeWiH, HaH opTackl biFanibl emec,
cepnimMai, »akcbl gamblfaH XaHe Bipkernki, gemi can TaTTi, uici e3iHe TaH. 5,0% aplwa KocbinFaH
HaHHbIH, CbIPTKbl TYpi KenipLlireH, keaip-dyablpnbl, yrkeH cbidaTtapbl 6ap, 6eTi KyHripT, TyCi Koo
KOHbIP, A8Mi KbILLKbII, XXaFbIMCbI3, Mici azgan 6eTeH uic bap.

XKypriginreH pgeryctaumsa HaTwxeciHae akcnepttep 3% apwa KOCbUIFaH HaHHbIH
opraHornenTrKanblk KepCceTKILITEPIHE eTe XaKCbl AereH b6ara 6epgai.

XKypriginreH  Tangay HaTwkenepi  GoWbiHWA  CblHanaTblH  yArinepgid,  canacbliH
opraHonenTukanelk 6aranay npodunorpammacs xacangbl (cypert. 1).

ApLia KocblfiFaH HaH canacblHbIH opraHonenTukasblK KepceTKiluTepiHiH, npodunorpammacsi
HoTWxKeciHae 3% aplLua KOocbifiFaH HaH canacblHbIH KEPCETKILLTEpI XoFapbl 6onabl.

KopbimbIHObI

OpraHonenTtukanblk 6aranay eciMiik yHTafbl KOCbUbIN AaviblHAanfaH HaHHbIH KabbIFbIHbIH,
alKkblH TycTepi, O8Mi MeH Xxow Muici, KongaHbinaTblH LWKKI3aTTblH epekLleniriMeH faHa eMmec,
COHbIMEH KaTap KamblpAblH OMOXUMUSANbIK XXOHE MUKPODOMONOrMsnblK NpoLecTepaiH TepeHairiHe
OarinaHbiCTbl pactagbl. CoHbIMEH kaTap, KaHTTapAblH, TafaMablK TanwblKTapablH XOHEe MEeKTUH
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3aTTapblHbIH XOfapbl 6oNybIMEH cunaTTanaTbiH eciMAik YHTaKTapblH nanganaHy HaH opTacbiHbIH,
OanfblHAbIFBIH CaKTayFa biknan eTegi.

CEIPTKEI TYDI
£

HAH AYMCAFBIHBIH

= CEIPTKEI TYCH
IATTHATTYED ! b

mani

KeyeKTIIr

Xou el HilH OPTACHIHBIH TYC

VK MILTri

= Gapminay 1% 3% 0,

CypeT 1 — ApLua KOCbIfiFaH HaH canacblHbIH, OpraHofieNTUKanbIK KOPCETKILUTEPIHIH,
npodunorpaMmmacsi
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OETYCTAUMOHHAA OLIEHKA KAYECTBA XINEBA C JOBABJIEHUEM NNOAOB MOXXXEBEJIbHUKA
C.E. N6paumona, P.Y. YaxaHoBa, M.P. Mapaap

Cmambsi npedHasHayeHa Osisi PU20MO8/eHUs] peuenmypbl xieba C MOXXe8erflbHUKOM, Komopasi
10380/1UM HE MOJILKO M108bICUMb MULWEBYI0 UEHHOCMb, HO U YKPenumbs UMMYHUMEeM U aHmMUOKCUOaHMHY0
3awumy opeaaHusma 4vesnoseka. [pu co3daHuu nPodyKmMoe rnumanusi, rnosesHbix 0nsi 300posbs, asmopamu
npedroxeHo ucnonb3oeaHue 6uoI0auYecKU akmueHbix 006a80K pacmumesibHO20 [POUCX0XOeHUSs,
Komopble 8 ceol o4Yepeldb codepxam 6 ceoeM cocmase psd b6uonpomeKmopos, makux Kak
aMUHOKUCIOMbI, Makpo- U MUKDPO3ieMeHMbl, sUmaMUHbl, MEKMUHo8bIe seujecmea. B xode uccnedosaHusl,
o croeam asmopos, daHHble 0 x1e606yIoYHbIX U3ldenusx ¢ pacmumernbHbiMu dobaskamu o4YeHb Mario.B
ces3u € smum Obinu  uccredogaHbl rompebumernibckue npedrnoYymeHuss 8 OmHoweHuUuU xneba u
uesnecoobpasHoCmMuU 6HECeHUsl 8 peuenmypy MOPOWKO8 U3 pacmumesibHo20 Cbipbsi.PaspabomaHa 5-
bannbHas wkana opeaHoIenmu4YecKkux rnokasamenel u 8 pesynbmame Oe2ycmauyuu ebisienieH yqwul
obpasey u nocmpoeHanpoguiozpamMmMa op2aHoIeNMuUYeckux rokasamesnel Kadecmea xneba c
OobasneHUeM MoxxegesbHUKa.

Knro4deesnlie crioea: dezycmauyus, xneb, MoxokegesribHUK, npogunoespamma, basnnbHas wkana.

TASTING EVALUATION OF THE QUALITY OF BREAD WITH THE ADDITION OF JUNIPER FRUIT
S. Ibraimova, R. Uazhanova,M. Mardar

The article is intended for the preparation of a recipe for bread with juniper, which will not only
increase the nutritional value, but also strengthen the immune system and antioxidant protection of the
human body. When creating food products that are useful for health, the authors proposed the use of
biologically active additives of plant origin, which in turn contain a number of bioprotectors, such as amino
acids, macro - and microelements, vitamins, and pectin substances. In the course of the study, according to
the authors, there is very little data on bakery products with vegetable additives. In this regard, consumer
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preferences for bread and the feasibility of adding powders from vegetable raw materials to the recipe were
investigated. A 5-point scale of organoleptic indicators was developed and as a result of the tasting, the best
sample was identified and a profilogram of organoleptic indicators of the quality of bread with the addition of
Juniper was built.

Key words: tasting, bread, juniper, profilogram, point scale.

MPHTW: 65.59.03

E. Sadykova, S. Mussayeva, J. Iskakova
Kazakh National Agrarian University

USE OF PLANT RAW MATERIALS IN TECHNOLOGY OF MEAT PRODUCTS

Abstract: The article justifies the use of vegetable raw materials in the technology of functional meat
products. In order to determine the technological functionality of the raw material, the rheological properties
of the semi-finished product with the use of plant additives are determined to determine the quality indicators
of the product. The quality indicators of model meat systems evaluated before and after heat treatment.
Organoleptic evaluation of the submitted samples obtained from the developed recipes carried out on a five-
point scale, evaluating the appearance of the product, the view on the section, the consistency, smell and
taste. For this purpose, tasting lists developed and presented to the members of the tasting Committee. The
results of the study showed that in experimental samples # 1-4 compared to the control sample, the density
increases from 1.6 - 7.6%, respectively. Therefore, such changes explained by the relatively high density of
the added plant ingredient and water absorption capacity compared to the main raw material. The humidity
of the samples also increases proportionally with the addition of vegetable raw materials, but in a sample
with a proportion of meat and vegetable ingredients by 80/20, the consistency changed in the negative
direction.

Key words: turkey, chicken, buckwheat, functional products, the product of fast preparation.

One of the most important issues in the modern world is the problem of providing people
with high-quality and healthy food. In a number of regions of the Republic of Kazakhstan, there is
still a significant shortage of nutrients in food products. Meat and meat products are one of the
most important food products, since they contain almost all the necessary nutrients for the human
body. The market for meat products has a high capacity and is characterized by stable demand,
which makes the industry attractive from the point of view of potential investors.

In recent years, peoples’ lifestyle are very busy and sometimes there is not enough time
to prepare a full meal. In this regard, you need a useful fast food with the functional purpose,
consisting of natural raw materials, meeting high taste quality requirements and an affordable
price. Therefore, a well-deserved recognition in the diet of the population are meat products which
are easy to prepare and given the development of modern technologies applied in food industry
are high quality product. Due to the increase in the population's income, there is a growing demand
for more expensive meat products or delicacies. As you know, the body of a modern person, and
even more so living in a large city, for good health, you need to consume a whole set of vitamins
and minerals a day, which are not enough in everyday food [1,2].

Numerous studies aimed at studying nutrition problems have shown the urgent need to
create functional food products. Analysis of the dynamics of food consumption in Kazakhstan over
the past decade has shown that the share of functional products in the structure of the diet has
increased, and continues increasing, which is associated with the promotion of healthy nutrition. It
is necessary to develop a new system in the country, which would be aimed at promoting the
production of food products aimed at solving serious health problems.

Currently, technologies for meat products using plant raw materials have been developed
and scientifically substantiated. Production of functional semi-finished products using plant raw
materials will expand the range of meat semi-finished products for fast cooking and improve the
nutrition of the population to make it more complete and rational. It is known that functional
nutrition is an alternative to drug therapy. It allows not only to preserve health, but also to replace
medications to a certain extent. With the help of preventive nutrition, you can reduce the number of
diseases associated with aging by 80 %, diabetes by 50%, the heart by 25%, and the organs of
vision by 20% [3,4].
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The purpose of this research work was to justify the use of plant raw materials for the
preparation of semi-finished meat products for functional purposes. The use of 1% grade Turkey
meat is suggested as raw meat, and pre — thermally processed buckwheat is suggested as plant
raw material. Buckwheat has a high content of vitamins B, A and E, as well as the presence of
minerals such as |, Ca, Mn, Fe and Cu. Buckwheat reduces the level of cholesterol, thanks to the
polyunsaturated fats that are contained in its composition, and also helps to speed up the
metabolism. The comparative characteristics of the ingredients that make up the developed semi-
product are presented in table 1 [5].

Table 1 — Comparative characteristics of the nutritional value of category | Turkey,
buckwheat

Feature for per 100 g of the product 1" grade turkey Buckwheat
Moisture, g 57,5 £0.03 13,0 £0.05
Protein, g 21,0 £0.02 12,6 £0.07
Fat, g 22,0 +0.01 3,3 £0.09
Carbohydrates, g 0,3 £0.04 57,0 £0.03
Dietary fiber, g 0,0 11,3 £0.02
Cholesterol (mg) 74 +0.07 -
Calorie content (kcal) 276 308

Turkey meat is rich in proteins, vitamins (B6, B2, B12, PP) and minerals. Turkey meat
contains phosphorus in a fairly significant amount, almost like fish. A portion of Turkey can provide
the human body with a daily norm of vitamin PP. Turkey meat has a low cholesterol content (74 mg
per 100 g). Iron from Turkey meat is very easy to digest, magnesium prevents diseases of the
nervous system, and selenium keeps the body young and prevents cancer. Turkey meat does not
cause allergies, and therefore is ideal for feeding children.

In order to determine the optimal ratio of Turkey meat and vegetable raw materials were
compiled 4 different test samples with various proportion. The recipe also includes salt, pepper and
spices, which are shown in table 2.

Table 2 — Ratio of components in samples

Samples Turkey mince (%) Buckwheat, %
Control 100 0
1 95 5
2 90 10
3 85 15
4 80 20

In order to determine the technological functionality of raw materials, it is advisable to
determine the rheological properties of the semi-finished product with the use of plant additives to
determine the quality indicators of the product. Raw materials and products produced from raw
materials of animal and plant origin are complex in composition and have different properties. The
most complete way to judge the quality of a product is the physical properties that depend on the
chemical composition of the product and are determined by its internal structure. Quality indicators
of model meat systems before heat treatment are shown in the Table 3 and after heat treatment in
the Profilagram 1. Organoleptic evaluation of the submitted samples obtained from the developed
recipes was carried out on a five-point scale, evaluating the appearance of the product, the view on
the section, the consistency, smell and taste. For this purpose, tasting lists were developed and
presented to the members of the tasting Committee.

Table 3 — Quality Indicators of model meat systems before heat treatment

Samples Moisture, % Density, g/cm®
Control 69,0 +0.01 12,3 £0.07
1 71,0 £0.02 12,5 £0.05
2 72,4 +0.01 12,9 £0.04
3 73,2 £0.05 13,4 £0.09
4 73,9 £0.07 13,8 £0.02

The results of the study showed that in experimental samples # 1-4, compared with the

control sample, the density increases from 1.6 - 7.6%, respectively, such changes are explained by
the relatively high density of the added vegetable ingredient (in boiled form) and VPS (water
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absorption capacity) in comparison with the main raw material. The moisture content of the
samples also increases proportionally with the addition of vegetable raw materials, but the
consistency of the sample changed in the negative direction in No. 4.

consistency

~5athe form —+—control

\ =@—-sample -1
sample -2

m——sample -3

= sample -4

taste smell

Picture 1 — Organoleptic profile

The sensory analysis of the prototypes given in the Profilogram 1 established the most
optimal variant # 3, which were identical with the results of the quality indicators of the model meat
systems before heat treatment.

Thus, based on the results of the study, the possibility of using vegetable raw materials in the
preparation of functional meat semi-finished products of fast cooking was justified. Thanks to the
introduction of plant components, the yield of meat products increases, the consistency improves,
the finished product is enriched with the necessary ballast substances, its taste and aroma become
more pronounced.
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©CIMIOIK LUMKISATbIH ET ©HIMOEPI TEXHOJNNOMMACBIHOA KONOAHY
E.M. CagbikoBa, C.2K. MycaeBa, X.A. VickakoBa

Makanada ecimMOik wukidamblH ¢yHKYUOHan0bl em eHiMOepiH 6HAipy mexHonoausicbiHOa
KondaHyra Hezis0eme bepineeH. LLukizammbiH MexHOM02usinbIK PyHKUUOHaNObIfbIH aHbiKkmay MakcambiHOa
OHIMHIH canarblK KepcemkilumepiH aHbIkmay ywiH eciMOik KocranapbiH natdanaHa ombipbir, Xapmabinal
ghabpukammabiH peonoaussibIK Kacuemmepi aHbIKmarnobl. TepmusinibiKk eHOeyee OeliH xoHe KeliH MooeribOiK
em xyuernepiHiH cana KkepcemkiumepiH baranay xypeisindi. [atibiHdanraH peuenmypa 60olbiHWa asnbiHFaH
YCbIHbINIFaH yreinepdiH opaaHonenmukarnbik baracbiH bec 6anndbiK wkasa 6olbiHwWa Xypaisindi, eHiMHIH
CbIPMKbI MYPIH, KUMadarbl mypiH, KOHCUCMEHUUSICbIH, Uici MeH OaMmiH baranal ombipbin. On ywiH doMiH
aliblpy KOMUCCUSICbIHbIH MyuwenepiHe QoMiH albipy misimAepi o3ipneHOi XoHe YCbIHbINOLI. 3epmmey
Hemuxxernepi Ne 1-4 maxipubenik yneinepde bakbinay ynaicimeH carnbicmbipraHda mblfbi30bifbl 1,6 - 7,6% -
OaH apmambiHbIH Kepcemmi, calkeciHwe, MyHOali e3zepicmep KocbliiraH 6ciMOiK UHepeOUeHMIHIH
MbIfFbI30bIFbIMEH XOHe Heei3al WukisammneH canbicmbipraHda cy ciHipemiH KabinemminieimeH myciHOipinedi.
YneinepdiH binrandbinbiFbl 6CIMOIK WUKI3ambIHbIH KOCbIybIMEH rponopyuoHandbl apmadsl, bipak em xoHe
ecimOik uHepedueHmMmepiHiH apakamsbiHacb! 80/20 ynzide KoHcuCMeHUUs1 mepic Xakka e32epoi.

TyiliH ce3dep: Kypke mayblKk emi, KapaKyMblK apmacbkl, GyHKUUOHanObl eHimoep, me3
OalibiHOanambiH eHimoep.
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MCNOJIbBOBAHUE PACTUTENBHOIO CbIPbA B TEXHONOINMUN MACHbBLIX MPOAYKTOB
E.M. CagbikoBa, C.2K. MycaeBa, XK.A. VickakoBa

B cmambe o060CcHO8bigaemcsl UCMOMb308aHUE pPacmumesibHO20 Cblpbs 8 mexHoso2uU
YHKUUOHabHbIX MSCHbIX Mpodykmos. C uenbto ornpedeneHusi mexHornoaudeckol ¢hyHKUUOHanbHocmu
Cbipbsi oripederieHbl peosioaudeckue ceolicmeaa rosygabpukama ¢ npuMeHeHUeM pacmumesibHbix 006a8ok,
Ons onpedesieHuUs Ka4ecmeeHHbIX rokazamerel npodykma. [NposedeHa oueHka nokasamersnel Kkadyecmsa
MoOQersibHbIX MSICHbIX cucmeMm 8o u rnocrie  mepmoobpabomku. Opa2aHOoNenmuyecKyro  OUEHKY
npedcmaerieHHbIX 06pa3yos, MoslydeHHbIX 10 pas3pabomaHHbIM peuenmypam, Oocywecmensnu o
namubannbHOU wWkKarne, oueHusasi BHewHul eud npodykma, sud Ha paspese, KOHCUCMEHYUIO, 3arnax U 8Kyc.
C smol uyenbto bbinu paspabomaHbl OecycmayuoHHbIe NUCMbl, Komopble bbinu npedcmassieHbl YrieHam
OeaycmauyuoHHoU Komuccuu. Pe3synbmambl uccriedogaHusi nokasarsu, 4mo & ornbimHbix obpasya3 Ne 1 — 4
10 CPasHEHUI C KOHMPOJIbHLIM 06pa3yoM, NIomHocme yeesudueaemcsi om 1,6- 7,6 % coomeemcmeeHHo,
makue usMeHeHUs1 0O6BbSICHAEMCS cpasHUMesIbHO 8bICOKOU M/I0MHOCMb0 006assisseMo2o pacmumeribHO20
UHepedueHma u 8od0oroesiomumeribHasi criocobHOCMb 10 CPAaBHEHUIO C OCHOBHbLIM ChbipbeM. BriaxHocmb
0bpa3yoe mak xe rnporopyuoHanbHO yeenuyueaemcsi ¢ 0obasrieHuUeM pacmumesibHO20 Cbipbs, HO Mpu
amom 8 obpasue ¢ npornopyuel Msico-pacmumeribHbIX UHepedueHmos 80/20 KOHCUCMEHUUST U3MEHSack 8
ompuuamersibHyt CIMOPOHY.

Knrodesnble cnoea: msico uHOeUKuU, epeydHesasi Kpyrna, hyHKUUOHasbHbIE MPodyKmbl, MPodyKmbi
6biCMpPOo20o NMPU20MO8sIeHUs.

MPHTW: 55.13.01

T.A. Bantaes', [.K. Kywanues', B.A. EpmaHoBa’
'3anapHo-KasaxcTaHckuit arpapHO-TEXHUYECKMIA yHUBEepCUTET M. XKaHrup xaHa, r. Ypanbck
?KazaxcTaHCKUI YHUBEPCUTET MHHOBALIMOHHBIX U TENEKOMMYHUKALIMOHHBIX CUCTEM, T. Yparnbck

K BOMNMPOCY Ob OBPA3OBAHUU TMCTEPE3UCA U EIO BITUAHUUN HA XAPAKTEPUCTUKU
YYBCTBUTEJIbHOIO 3JIEMEHTA MAJTIOFABAPUTHOIO OATYUKA OABJIEHUA

AHHOMauyusi: BenuvyuHa eucmepesuca siensemcs 8axHoU xapakmepucmukol, m.K. oH ornpedesnsem
nozpewHocmb npubopa. CyuwecmeeHHOe 6/UsSHUEe Ha eucmepe3uc oKasblgarm XuMudeckul cocmas,
cmpykmypa Mamepuarna U 3Ha4deHue HanpspkeHul 8 Mamepuare 4yecmeumesibHO20 anemMeHma. BaxHbim
anleMeHmMoM 8 Odam4yuke KOHMPOJss U3bbimo4yHO20 OasrieHusi siensiemcsl yrnpyaul 4yecmeumesibHbIU
anemMeHm — marnozabapumHas eoghpuposaHHasi MembpaHa 8 rpouecce cbOpKU U peaynuposKu, Komopod,
803HUKaom mpyodHocmu co cmabusibHOCMbK roKasaHul u3MmepeHus. BO3HUKHOBeHUE O0CmamoYHbIX
HanpskeHUl 8  ripouecce rnipedsapumernibHOU  njjacmudeckold — deghopmayuu  Marnoz2abapumHoul
2ochpuposaHHoU MmembpaHbl sienissemcsi 00HUM U3 Haubosiee WUPOKO pacrnpocmpaHeHHbIx npoueccos. Kak
npasuno, OaHHas OecbopMayusi B03HUKaem [Mpu OxAaxO0eHUU UMU HazpesaHuu mena. BaxHbimu
napamempamu, onpedensowumu paboyue kadecmea yrnpy2o20 4yecmeumesibHo20 fieMeHma, s18siomces
€20 XXecmKocmb U YyscmeumesibHoCMb — 8e/luduHa, obpamHas xecmkocmu. [nsi obecnedeHuss HadexHou
pabombl yripy2o20 Yy8cmeumesibHo20 JreMeHma Heobxo0umo, 4Ymobbl eesluduHa HarnpspKkeHud,
B03HUKaloWUX 8 Mamepuarie e20 no0 delicmeueM 8HEWHUX U 8HYMPEHHUX Cusl, He rnpesbiwana npedena
ynpyeocmu. Bcnedcmeue HecosepweHcmea yripyaux ceolicme pearbHbIX Mamepuasiog cmamudeckasi
Xapakmepucmuka 4y8cmeumeribHO20 3/ieMeHma rpu yeesmiudyeHuU U yMeHbWeHUU Hagpy3Kku & rpedenax
ynpyeaux deghopmayuli HeOOHO3Ha4YHa U 0bpasyem mak Ha3bleaeMyro NemiJio aucmepesuca.

Knroyeebie cnioea: damyuk 0asrieHusi, yribmpa3seyK, aHepausl yrbmpaseyka, aucmepesuc, yrnpyaul
yyecmeumersibHbIl 351ieMeHm, pesiakcayusi, 0CmamoYHble HarpsiXKeHUsl.

B npouecce cbopku n perynupoBkn ManorabaputHbix gatyvkoB gasnennsa tuna MO — TI
(pyc. 1) BaxHbIM sIBNISieTCS1 HEOOXOOMMOCTb 40OUTHCA CTabMNbHOCTM NokasaHuin. [letanu v y3nbl
AaTynka coefuHATCA Mexay cobor, B OCHOBHOM, C MOMOLLBI BMHTOB U MPOYUX pe3bboBbIX
coeavHeHun, obunune NpyxuH (BO3BpaTHOro Tuna), BHyTPEHHMX MOPTOB NOABMKHBIX MEXaHN3MOB,
cnocobcTByeT B npouecce paboTbl BO3HUMKHOBEHMIO OCTATOMYHbIX HanpsbkeHun (ycagka,
«MpUTUPKa»), YTO BNMSIET Ha CTabUNbHOCTb MOKa3aHWW. [Ns UCKNIOYEHUs OAHHOrO MOMEHTa B
aKcnnyaTaumm, TexnpoLeccoM cOOpKM M PerynupoBKU AAaTYMKOB 3anoXeHa TepMoMexaHu4eckas
ctabunusauusa. OHa nogpasymeBaeT nNog cobon MCKYCCTBEHHOE CTapeHue Y3noB 1 MEXaHU3MOB B
pamMkax n3rotoeneHust nagenus [1].
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PucyHok 1 — ManorabaputHbin aaTtynk gasnexus tuna MO — TT1

OcTtaTtoyHble HanpsXXeHUs YCITIOBHO pasgensatoT Ha MakpOHaNpPsKEeHUss 1 MUKPOHAMPSKEHNS.
NXx npuvHUMnvManbHOe OTNMYMe COCTOMT B CKOPOCTU  M3MEHEHUS  HanpshkeHun no
NPOCTPaHCTBEHHOW KoopauHaTe. Ecnu B npegenax pasmepa 3epHa maTepuana HanpsbkeHus
N3MEHSIOTCH He CYLLECTBEHHO, TO UX MOXHO OTHECTU K YMCIy MakpoHanpsikeHunh. [ns Takux
HaNpsPKeHWn BMOMHe [ONycTMMO npeacTaBneHve o6 u3oTponHoM Matepuane. O6blyHble
HaNPsPKEHNA OT BHELUHUX Harpy30K OTHOCSTCS K MaKpOHanpsbkeHnsaMm [2].

MakpoHanpsbkeHss  npeTeprneBalOT  pe3kMe  U3MEeHeHuss B npedenax  3epHa
(kpuctannuueckoro arperata). OHM cBfA3aHbl C  aHW3OTPOMMEN KPUCTasnnoB, OpueHTauuen
KpucTannorpagu4eckmx NiioCKOCTEN, HanMunem pasnuyHbix as u T. 4.

Mpn oueHKe BNUAHMS OCTaATOYHLIX HaMPSXKEHWA Ha NPOYHOCTb U Aedopmaumn getanen
yuYnTbIBaETCA [OEWNCTBUME MAaKPOCKOMUYECKUX HaNpsKeHWn. BnusHue MakpoHanpshkeHun He
nccneaoBaHo, Tak Kak HEM3BECTEH HOPMAaIibHbIN YPOBEHb 3TUX HAMPSDPKEHUN U ero M3MeHeHune B
CBSA3N C TEXHOMOrM4YeckMMmn haktopamm; camo pacnpegeneHme MUKPOHANPSKEHUN NoavYMHAETCA
CTaTUCTUYECKMM 3aKOHOMEPHOCTSIM.

O6pas3oBaHMe OCTaTOYHbIX HanpPsHKEHWA MpU  PasfuyHbIX TEXHOMOrMYECKUX npoLeccax
npovcxoamuT pasnuyHbiM 06pa3om. B ocHOBe MX BO3HWKHOBEHMS OObIYHO nexaTt HeobGpaTumble
06bEeMHbIE U3MEHEHNs1 B MaTepuarne.

BO3HMKHOBEHME OCTATOYHbIX HaMpsbiKEHU B MpoLecce npenBapuTernibHOM MracTUYecKon
aecdopmaumm aBnAeTcs O4HMM M3 Haubonee LWMPOKO pacrnpoCTpaHeHHbIX npoueccoB. Kak
npasuIo, aHHas Aedopmaunsa BO3HUKaET Npy OXNaxaeHUy Unv HarpesaHun Tena.

O6pasoBaHMe OCTaTOYHbIX HaNPsXKEeHW Nocne HarpeBa N OXNaXXAeHUs BO3HUKaeT B criyvyae
HepaBHOMEPHOro pacnpegeneHus Temnepatypbl MO cevyeHuo getanu. BennuuHa u xapaktep
TemnepaTypHbIX Harnps>KeHWn 3aBUCAT OT CKOPOCTM HarpeBa W OXNaxAaeHusi, OT pa3MepoB WU
dopmbl AeTann, oT KoadUuMeHTOB TENSIONPOBOAHOCTU U Tennonepenayn. bonbloe 3HayveHne
MMEET CKOPOCTb OXNaXXAeHUs1 N TeMnepaTypa, C KOTOPON HauMHaeTCsa oxnaxgeHue [2].

C noBblleHneM TemnepaTtypbl, OT KOTOPOM NPOU3BOAMIIOCH OXNaXAeHue, MakCMMarbHble
HanpsbkeHnsa ysenuymsaroTcsd. OCoOBeHHO pe3koe yBernumyeHue HanpshkKeHur npoucxoaut npu tp
500° C.

Haunbonblume HanpspbkeHns Nony4aroTcst NPU MakCUMarbHOW CKOPOCTU OXNaxAeHus B BoAe
(oceBble HanpsbkeHusa go 600 MlMa), a Nnpy oxnaxxgeHun Ha BO34yXe HanpshKeHUs He NpeBblwatoT
60 MMa.

OcTtaTtouHble HanpskeHuss obpasyloTcs B Crnydae HEepaBHOMEPHOrO HarpeBa MO CEYEHMIO
petanu. lNpu GbICTPOM OXNaXAeHMM OeTanu HapyXHble ee Cnoun, oxnaxpawowmeca 6bicTpee,
OyoyT pactaHyTel. CepaueBnHa nog genctenmem Goree xonogHblx croes byoet oxaTta. Ecnu B
9TOT MOMEHT BO3HMKAOLIME HaNpsHKEHUs] OKaXKyTCs Bblle npedena nponopuuoHanbHOCTU Npu
AaHHOM TemnepaTtype, TO npousongeT nnactunyeckaa gedopmaums. Bo3amoxeH cnyyaw, korga
TemnepaTypHble HanpshKeHUs B HapPYXHbIX CrOsX MPeBbICAT npeden MnpoYHOCTU MeTanna wm
obpasyeTcs TpelnHa («ropsdas TpeLwmHa).

Ans Toro 4ytobbl NONy4YNTb CTabunbHble NokasaHua Ana wusgenun tuna MO — TI (puc. 1)
pas3paboTaH pexum cTabunusaaumm OCTaTOYHbIX HaNPSXXEHUM KU ux KonmnyectBo. [MpumeHseTca
cneayowas nocnegoBaTeribHOCTb (TEXHONOMMYECKUA NPoLEeCC N3roTOBMNEHUS MPUEMHOro y3na B
pacyeT He NpUHMMAaEeTCs):

1. Co6opka npmbopa (ycTaHOBKa NOABMXKHOIO MEXaHM3Ma).
2. Perynuposka (ycTaHOBKa NOTEHUMOMETPA, PErynMpoBKa pasmaxa LeTokK, TapupoBKa).
3. TepmomexaHundyeckasi ctabunmsaumd. Msgenve nomewlaloT B XONOOWSbHYHO Kamepy C

TemnepaTtypont MuHyc 45 °C. BblaepxuBatoT npu AaHHON TemnepaType He MeHee OAHOro

yaca. [lpom3BoOAT UMKNMYECKYlD Mogady pAdaeBneHus B nogMembapHHyk MofocTb B
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konudectee 30 uuknos (nogadva — cbpoc). be3 paspbiBa No BpeMeHn Nnpnbopbl NOMeLLatoT B

kamepy Tenna ¢ Temnepatypoi +60°C, BblAepXMBalOT He MeHee OBYX YacoBs. lNpoussoasaT

UMKNNYECKyro nofady AaBrneHus B nogMeMbapHHyr nonoctb B komnudectBe 30 UMKIOB

(nogava — cbpoc).

4. WN3genua oOTNpaBngaldT Ha Y4yacTOK pPerynvpoBKM Ofs OUEHKU W OOMOSIHUTENbHON
perynnmpoBKu.

5. Tlocne  AOOMOMHUTENBHOM  PEryNMPOBKU  U3OENus  MNPOXOAAT  CNeayllnin  LuKn
TepMoMexaHn4eckon cTabmnmaaymm no oNMcCaHHOMYy TEXHONOMMYECKOMY NpoLeccy.

6. Ecnn nocne BTOporo uukna nokasaHus cTabunuampytotca (OTCYTCTBYET Bapuauumsi), TO
NpoBOOAT  KOHTPONbHbIA UMK  cTabunusaumn.  JIMGo  nNpom3BOgAT  O4vepenHyro
OOMOMHUTENBHYIO PEryNIMPOBKY U CTabUNn3npyoT CHOBA.

7. Onepauuio MOBTOPAKT OO Tex Mop, Moka MokasaHus He CTaHyT CcTabunbHbIMW. Takum
obpasom, obllee KONMMYeCcTBO cTabunusauum MOXKeT BapbupoBatbcss OT 3 go 7
(MakcMmanbHOe KONMMYeCTBO LMKIOB «AOMNOMHUTENbHAA perynupoBka — crabunusaumsi»
OroBOPEHO KOHCTPYKTOPCKON JOKYMEHTALMNER).

Takum 0bpa3om, BECb TEXHONOMMYECKMI NPOLIECC ABMSETCA TPYAOEMKUM N SHEPrOEMKUM.

PaboTta npnbopoB gaBneHns ocHoBaHa Ha Mcnonb3oBaHuK gecopmaumm nnm narnbaroiero
MOMEHTa YNPYrnx 4yBCTBUTENbHbIX anemeHToB (YY3), BOCNpUHUMAOWMX OaBneHue cpenbl u
npeobpasylowmnx ero B nepemelleHne unu ycunue. IATU Npubopbl NPUMEHSIIOT B PasfuyHbIX
oTpacnsax TEXHUKW AONS LWMPOKOro AnanasoHa umamepeHusi gaenenust — ot 50 MNa go 1000 MMa.
OHM um3roToBnAKTCA B BMAE MaHOMETPOB, BaKyyMMETPOB, TArOMEpPOB, HANOPOMEPOB W
MaHoBakyyMmmeTpoB. Mpubopbl gasneHus ¢ YU nogpasgensatoTca Ha cregyowme Tynbl: npnbopsl
NpsIMOro AeWCTBMA MOKasblBaloLWMe M CaMonuwyline, y KOTOpbIX MepemMelleHne LeHTpa wnu
cBobogHOro KoHua YYO BbI3biBaeMoe OeNcTBMEM AaBneHus, npeobpasyeTcs B nepemeLleHue
OTCYETHOro YCTPOWCTBa (CTpenku) Ana nokasaHus unu Ang nokasaHus U 3anucu namepsieMon
BEMNWYUHbI Ha AnarpaMmHon BGymare; npubopbl AaBNeHUs NPsSIMOro OeNCTBUS U pene AaBneHus
(6e3 oTCYeTHbIX YCTPONCTB), CHabXeHHbIE ANEKTPOKOHTaKTaMn 1 npegHasHayeHHble B OCHOBHOM
ANA CUrHanmn3aumm oTKNOHEHUS AaBMNEHUS OT 3a4aHHOMo 3Ha4YeHus), a Takke aAnsg paboTbl B cxemax
3aWunTbl, GNOKMPOBKN WA MO3ULMOHHOIO PerynupoBaHus, nepsBuyHble Npubopbl OaBneHus, C
OTCYETHbIMM yCTpoMCcTBaMun unu 6e3 Hux, cHabXeHHble nepegaromn npeobpasoBaTenammn C
YHUUUMPOBAHHBIMA  BbIXOOHBIMW  TOKOBBIMW MMM MHEBMATUYECKMMW  CUTHanamu  ans
ANCTaHUMOHHON nepefadn uHdopmauun. [pubopbl 3TOro TuUNa MOryT MUCMOMb30BaTbCA B
cMCTEeMax aBTOMaTUYECKOro perynupoBaHus 1 ynpasreHus, a Takke nogknio4aTbCa K BTOPUYHBIM
npnbopamMm M K BbIMUCIIMTENBHOM TEXHMKE. B 3aBUCMMOCTM OT HasHadeHus npubopbl AaBneHus ¢
YNpyrumMu 4yBCTBUTENbHBIMW 3fieMeHTamMun NoapasfenstoTcs Ha obpasyosble u paboune.

B kauyectBe ynpyrmx 4yBCTBUTElbHbLIX 3fIEMEHTOB B 3TUX Mpubopax WMCnonb3yrTcs
mMeMOpaHbl, MemOpaHHble KOpOOKKW, Cunb(oHbl K TpybyaTble MNPYXMHbI, KOTOpbIE Takke
NPUMEHSIOTCA B AnddepeHumnanbHbIX MaHOMETPax.

OOHOM M3 OCHOBHbIX XapakKTepUCTUK YNPYroro 4YyBCTBUTESbHOrO 3rieMeHTa sBnseTcs
3aBMCMMOCTb MepeMeLleHns ero paboyen Toukm X OT AEWCTBYIOLLEN Harpy3ku P (gaBneHus vnu
pasHOCTM AaBrneHun). CTtaTtnyeckas XapakTepuCTUKa YNpyroro 4YyBCTBUTENbHOrO 3femMeHTa B
3aBMCMMOCTM OT €ro KOHCTPYKLUMKN N cnocoba HarpyxeHns MoxeT ObiTb JIMHEMHOW U HENTMHENHOW.
O6blMHO  NpeanounTaloT  ynpyrne YyBCTBUTENbHbIE 3MEMEHTbl C  fIMHEMHOW CTaTU4ecKown
XapaKkTepUCTMKON, a B Criydae HENMMHENHON XapaKTepUCTMKN NS NoNydYeHUs paBHOMEPHOM LUKarbl
npnbopa NPUMEHSIIOTCS pasnuyHble CNpSMASIOLWne yCTPONCTBA.

BaxHbIM1 napameTpamu, onpegensowmmmn pabodne KkavyectBa ynpyroro 4yBCTBUTENbHOMO
anemMeHTa, SBNATCA ero XXeCTKOCTb U YyBCTBUTENBHOCTb — BENMYMHA, OBpaTHas )XeCTKOCTH.

Ona obecneyeHns HagexHon paboTbl yNpyroro YyBCTBUTENbHOrO anieMeHTa Heobxoammo,
4yTOObl BenUYMHa HanpskeHuir, BO3HUKAKOWMX B MaTepuane ero nog AEeWCTBUMEM BHELLUHUX U
BHYTPEHHUX CWM, HE NpeBbllana npegena ynpyroctu. Bcneacteve HecoBepLUEeHCTBA YMpyrux
CBOWNCTB pearnbHbIX MaTepuarnoB CTaTU4eckasd XapakTepuCTMKa YyBCTBUTENbHOIO drieMeHTa npu
yBENMYEHUM W YMEHbLUEHUW Harpy3km B npegenax ynpyrux gedopmauuini HeogHO3HayHa WU
obpasyeT Tak Ha3blBaeMyto NeTho rmcrepesunca (puc. 2).

BenuunHa ructepesnca SBNAETCA BaXHOW XapakKTEPUCTUKOW, T.K. OH onpegenset
norpewHocTb npubopa. CylecTBEHHOE BIIMSIHME Ha TMCTEPE3NC OKa3blBalOT XMMUYECKUA COCTaB,
CTPYKTypa MaTepuana u 3Ha4yeHue HanpskeHUn B MaTepuane 4yBCTBUTENbHOMO afieMeHTa.
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PucyHok 2 — lNeTns ructepesnca

HecoBepLueHCTBO CBOMCTB MaTepuana ynpyroro 4yBCTBUTENbHOMO afieMeHTa MOXeT BNUATb
N Ha n3MeHeHue ero aedopmMaLlMn BO BPEMEHN NPWU NPUNOXKEHUN OOUHAKOBbLIX HArpy3ok. Takoe
siBNeHne HasblBaeTcsa nocriegencrenem. PasnuyatoT cnegyrowme Buabl NocrnenencTsus: ynpyroe,
nnacTuyeckoe 1 penakcauuio.

Mpn ynpyrom nocnegenictBun ynpyrme anemMeHTbl NOCMe CHATUSA HanpsbkeHUs B TeveHue
HEKOTOpPOro BpeMEeHW BO3BpaLLATCA B WCXOOQHOE COCTOsiHME, B pes3ynbTare Yero crpernka
npubopa He cpasy BO3BpaLlaeTCcs Ha Hymb. YNpyroe nocrefencTaune, cKnagbiBasiCb C «YUCTbIM»
rmcTepesncom, AaeT yBenmyeHe neTnm rucrepesnca.

C1abunbHOCTb XapaKkTepUCTUK YMNpPYroro YyBCTBUTESIbHOrO 3feMEHTa BO BPEMEHU MOXET
N3MEHNTbLCA BCreacTBME NNacTU4ECKOW Mon3yyecTn matepuarna, KoTopoe MOXeT BO3HUKHYTb npu
HOpMarnbHOW TemnepaType W HanpshkeHusiX, MeHbLKUX npedena ynpyroctn. OTO CBSA3aAHO C
HEOOHOPOAHOCTLIO CTPYKTYpPbl MaTepuana M MNOSABMEHMEM B €ro MuKpoobbemax OCTaTOuYHbIX
HanpsP>KeHWn Npu M3roToBreHuun. NnacTuyeckoe TeyeHne matepuana BO BpEMEHU NPOSBNSETCSH B
dopme nrnacTnyecKoro NocneaencTems U penakcauum.

Mog nnactuyeckMMm nocrneferncTBMEM MOHMMAKOT SABMIEHUE, NMpPU KOTOPOM HeKoTopasi 4acTb
aecdopmaumm B YyBCTBUTESNIbHOM 3fieMEHTE COXpaHseTcsa Mpu MOMHOW ero pasrpy3ke no
nctevyeHuun noboro nHTepeana BpeMeHu. MI3BecTHo, 4YTO AedopmMauun NpuBoaUT K YMEHbLUEHWIO
ynpyrom pgedopmaumm, a BMeCTe C TeM K YMEHbLUEHWIO HanpsbkeHun B MaTtepuane
YyBCTBUTENbHOrO anemeHTta. Mo McTeyeHnn AOCTaTOYHO ASIMTENBHOMO BPEMEHM HAMNPSHKEHUs B
YyBCTBUTESIbHOM 3fIEMEHTE MOTYT MOSIHOCTBIO UCHE3HYTh.

OcnabneHne HanpsKeHWn C TeYEeHWEM BPEMEHU MPU YCIIOBUM MOCTOSAHHOW gedopmMaunm
Ha3blBaeTCA penakcaumen HanpsbkeHun. WHTeHCMBHaa penakcauus HanpshkeHui B Yrnpyrom
YyBCTBUTESIbHOM 3fIEMEHTE MOXET ObITb MPUYNHOM BbIXO4A €ro U3 CTPOSA U pa3pyLUeHMs.

[Ona yMeHblleHNa penakcauMm W MOoCnedencTBuUa  YyBCTBUTESNbHbIE 3feMEeHTbl Npwu
N3roTOBNEHNN MOABEpratTca cTabunusauum - cneymnanbHOM TexHororumveckom obpaboTke, npu
KOTOPOW NnacTnyeckoe TeYeHne martepuarna 3akaH4MBaeTCs.

Ynpyrne 4yBCTBUTESbHbIE 3fIEMEHTbl W3roTaBNUBAKOTCA W3 MMAACTUYHbIX MaTepuaros,
obnagarowmnx Heobxoammon ynpyroctbto. K Takmm matepmanam OTHOCATCA AUCNEPCUMOHHO-
TBepaetowwme cnnasbl 6poH3bl bp.b2; bp.62,5, ctanb 20X13 u gp.
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FTMCTEPE3AIH K¥PblYbl XXOHE OHbIH KIPIKMELWI CEHCOPAbIH CE3IMAINIK SNEMEHTEPIHIH
CUNATTAMAIAPDLI TYPAJbI C¥PAYFA
T.A. banTtaes, [.K. Kywanwnes, 5.A. EpmaHoBa

Fucmepe3diH MoHi — MaHbI30bl curlammama O KypblifbiHbIH KameciH aHbikmauldbl. Cesimman
afieMeHMMIH XUMUSITIbIK  Kypambl, MamepuarnoblK KypbibIMbl XXOHE CMPECC MoOHI aucmepesucke
atimapnblikmat oecep emedi. ApmbiK KbicbiMObl bakbiiay Oamd4ueziHOeai MaHbI30bl anemMeHm ceprnimoi
cesimman anemeHm 6osbln mabbinadbl — Kypacmbipy XoHe pemmey KesiHOe KiwkeHmal 2oghpreHeeH
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membpaHa, byn enwey KepcemkiwumepiHiH mypakmbifbifbiIMeH KubiHObIK myObipadel. LlafbiH enwemdi
2opprieHeeH MembpaHaHbIH andbiH-ana nnacmukanbik 0egopmayusicbl Ke3iHOe KanlblK KepHeyrnepdiH
natiGa 6onybl KeH maparnfaH npouyecmepdiH 6ipi 6onbin mabbinadsbl. ©demme, byn Oegopmayus OeHeHi
cankbliHOamy Hemece Kbi30bipy ke3iHOe nalda 6onadbl. Cepnimdi cesiMman 3aneMeHmmiH Xymbic
KacuemmepiH aHbIKmalmbiH MaHbI30bl napamMempriep OHbIH Kammbifiblifbl MeH ce3iMmmarnibifbl 607bin
mabsbinadbl — KammbinbiKmblH e63apa es3apa KambiHackl. CepnimOi ce3iMman aneMeHmmiH CeHiMOoi
JKYMbICbIH KaMmamachi3 emy YWiH CbiPMKbl XoHe iWkKi KywmepdiH acepiHeH OHbIH MamepuarsbiHOa natda
6onamsiH KepHeynepliH Menuwepi cepnimli wekmeH acrnaybl Kepek. Hakmbi mamepuandapibiH ceprimoi
KacuemmepiHiH xeminmezeHdieiHe 6alinaHbicmbl ceprimOi deghopmayusinap iwiHOeai XyKmeMeHIH YriFarobl
JKOHE a3zalobl apKbifibl ce3iMmarsn 3feMeHmmiyq cmamukarnblK cunammamachk! 6ip MoHOI emec XoHe
eucmepesuc Yukni den amarnaosbl.

TyliiiHOi ce30ep: KbicbiM enweeiw, yrnbmpadbibbicmblK, yrbmpadbibbicmbiK 3Hepausi, aucmepesuc,
cepnimdi cesiMmmarn anemMeHm, penakcayusi, KanobiK KepHeynep.

TO THE QUESTION OF THE FORMATION OF HYSTERESIS AND ITS INFLUENCE ON THE
CHARACTERISTICS OF A SENSITIVE ELEMENT OF A SMALL PRESSURE SENSOR
T. Baltayev, D. Kushaliev, B. Ermanova

The value of hysteresis is an important characteristic since it determines the error of the device. The
chemical composition, material structure, and stress value in the material of the sensitive element have a
significant effect on hysteresis. An important element in an overpressure control sensor is an elastic sensitive
element — a small-sized corrugated membrane during assembly and adjustment, which causes difficulties
with the stability of the measurement readings. The occurrence of residual stresses during the preliminary
plastic deformation of a small-sized corrugated membrane is one of the most widespread processes. As a
rule, this deformation occurs when the body is cooled or heated. Important parameters that determine the
working qualities of an elastic sensitive element are its stiffness and sensitivity — the reciprocal of the
stiffness. To ensure reliable operation of the elastic sensitive element, it is necessary that the magnitude of
the stresses arising in its material under the action of external and internal forces does not exceed the elastic
limit. Due to the imperfection of the elastic properties of real materials, the static characteristic of the
sensitive element with increasing and decreasing load within the elastic deformations is ambiguous and
forms the so-called hysteresis loop.

Key words: pressure sensor, ultrasound, ultrasound energy, hysteresis, elastic sensitive element,
relaxation, residual stresses.

MPHTW: 55.03.77

T.A. Bantaes', [1.K. Kywanues', 5.A. EpmaHoBa®
'3anagHo-KasaxcTaHckuii arpapHO-TEXHUYECKMIA yHUBepCeUTET M. XKaHrup xaHa, r. Ypanbcek
?KazaxcTaHCKUI YHUBEPCUTET MHHOBALIMOHHBIX U TENEKOMMYHUKALIMOHHBIX CUCTEM, T. Yparnbck

OBOCHOBAHME PABOTbI NPY>KMHHOIO BKINNAAbILLWA HA OCHOBE
MATEMATUYECKOIO MOAENIMPOBAHUA

AHHOmMauusi: B cmambe meopemuyecku o060CHOBbIBaemcs U3MeHeHue ouamempa MpyXUHHO20
eknadblia rnoOwWurnHuUKa CKonbxeHuss nod deldcmeuemM  oceeol  Hagpy3ku, enuswwee Ha
pabomocrnocobHocmb rnodwurHuka. [lloebiweHue HadexHocmu, OoreoeeyHoCMU U Kadecmeo pabomebi
MeXHOJI02UYECKUX U MPaHCOPMHbLIX MawuH, npubopos u asmomMamu4yeckoeo obopydosaHusi 60 MHO20M
3asucum om 3KcCrislyamayUoOHHbIX Xapakmepucmuk noOWUNHUKO8 cKosbxXeHuUsl. OCHOBHbIE pe3yrbmameol
meopemuYeckux U 3KCrepuMeHmarsbHbIX uccriefoeaHuli Jjieafiu 8 OCHO8Yy pacyema KOHCMPYKUuU
MOOWUMHUKA CKOJIb)XXEHUSI C KOHUYECKUM [PY)XUHHBIM 8KriadbiieM, MEXHOI02UU €20 U320MO8IIeHUS,
obecniequsarowux GOCMUXEHUE SKC/lyamayUuOHHbIX XapakmepucmuK MOOWUMNHUKO8 Ha YpPOBHE JyHuIUX
MUpO8bIX 06pa3uos, Komopbili Moxem 6bimb WUPOKO UCMOIb308aH 8 MPAaHCMOPMHOM U MEXHOI02UYECKOM
obopydoeaHuu.

Paboma no eHedpeHur nodwUnHUKO8 CKOMbXeHUs1 051 8038pamHo-8paujameribHo20 O8UXEHUS C
KOHUYECKUM TMPY)XXUHHbLIM 8K/1adbiueM, rnpedycMompeHHas Hawum uccredogaHueM, dacm 803MOXHOCMb
uzzomosumersisiM oflydumb 8 C80€ [10/1b308aHUE [PO2PECCUBHYIO KOHCMPYKUUK, M0380JISHOWYH
rosbicumes 00/1208€4HOCMb MOOWUMHUKOS U M0/1yYUMb UHHOBAUUOHHYHK MEXHOI02U0 UX U320MOBJIEHUIO.

Knro4deenie criosa: Oemariu noOWUNMHUKOS, NPYXUHHbIU 8Kknadbiw, aghghekm xparosuka, UsMeHeHuUe
Ouamempa eknadbiwa, yrpyauli Hamsia BMecmo 3a3opa.
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Paboma ebirnonHeHa 8 pamkax epaHmoeoz20 ¢buHaHcupogaHusi Hay4Ho20 rpoekma UPH:
AP05133348 «®yHKUUOHabHbBIU MIOHUHE MPUBOCOMNpPsKeHUl mpaHCiopmHoOU mMexHUKU U
mexHoroau4yecko2o obopydoeaHusi NPUMEHeHUeM HO8bIX aHepaocbepeaarouux mexHonoaul ons
rosbIWeHUs1 ux pecypca pabomai»

LmnuHapryeckas BUMHTOBas nMpyxXuHa, KOTOPOM  SBNSETCA  MPYXWHHbIM - BKNagbiw
noAwuvnHuka, npegcraBnsgeTr cobon Opyc, OCb KOTOPOro pacrnonaraetcd Ha MNOBEPXHOCTU
obpasylowero uunuHgpa no BuHTOBOM nuHuMKM. Ocb aToro 6pyca, ob6pasylollero BUHTOBYHO
NPYXuWHy, onpegenseTca TpemMs He3aBMCUMbIMWU NapameTpamMu, 3a KoTopble yAoO6HO NpuHATL: D —
anameTp obpasylowero uunuHapa (CpegHvuni guameTp MNpYXWHbl), « — Yron nogbemMa ocu
BUHTOBOro 6pyca; I — onvHa ocu paboyen YacTn BUHTOBOro 6pyca (OCHOBHOWM YacTun, obpasytoLuen
paboune BUTKKN). DTN BENMYMHBI HA3bIBAOTCA OCHOBHbBIMW NapamMeTpamun NpyxuHbl [1,2].

Mpn N3MeHeHMN ANWHbI NPY>XMHHOMO BKMNadbiwa nog 4eNCTBMEM OCEBOWN Harpy3kum oH byaer
N3MEHSTb CBON OCHOBHbIE NapameTpsbl [3]:

D=D,+AD;
a=o,+Aa; )
[=1,+Al

roe: Dy — HavanbHbln AnameTp obpasylollero LUWMMUMHAPa HeHarpyXeHHOro MpyX1UHHOro

BKMagblLwa;

AD — nameHeHue guameTtpa obpasyroLero LmnmHapa;

0p — HadvanbHbIA Yyron nogbemMa OCW BUHTOBOrO 6pyca HeHarpy>XeHHOro mnpy>XMHHOro
BKNagblLwa;

Ao — n3ameHeHve yrna nogbema ocu BUHTOBOro Bpyca;

lo — HaYanbHast AnNuHa ocn paboyer YacTu BUHTOBOrO Bpyca HeHarpy>KeHHOro MpyXMHHOMo
BKMagblLwa;

Al — n3ameHeHwne anvHbl ocu paboyer YacTu BUHTOBOro 6pyca.

HaunbGonee cyuiecTBeHHOE 3HayYeHne MMeET U3MEHEHMNE Yrina nogbemMa BUTKOB MPYXMHHOIO
BKMabllla 1 CBA3aHHOE C HAM U3MEHEeHWe anameTpa Bknagpiwa. BenuunHy Al BBUOy ee manoctu
MOXHO BO BHMMaHue He NPUHMMAaTh U cYMTaTb OCb BUHTOBOrO Bpyca HepacTsXKUMOW, T.e. NPUHATb
Al=0.

BenuunHel AD n Aa aBRsoTCs OYHKUMSAMU HArpy3kn P 1 HavarbHbIX pasMepoB NPY>XUHHOMO
BKMaabllla, a Takke 3aBUCAT OT YNpyrmx CBONCTB MaTtepuana.

N3 nutepatypbl [1, 4, 5] n3BeCTHbl pacyeTHble QOPMYIbl ANs ONpeaeneHus M3MeHeHns
anameTpa obpasytoulero uunmHgpa AD, koTopoe npefcTaBnsaeT ans Hac 6onbLunm nHTepec [6]:

2 2
ADz—D cos2aAN_D smaAk )

2cos’ cos

MuHyc B popMyne o3HayaeT 4TO cuna, CKMMmatlowas NpyxmnHy, cyuTaeTca oTpuuaTensHON.
MpegnonaraeTcs, YTO HaNPSKEHUS He NMPEBOCXOAAT npefera nponopuuoHanbHOCTU, 8 BUHTOBOM
Opyc, obpasylolwmii NPYXUHHBIN BKNagbllw, Mpu onpegerieHnn nepemeLleHMn MOXHO cuYUTaTb

- o M,
Gpycom manow KpvBU3HbI, 0bLLaa AnnHa KOTOpOro octaeTcs HemameHHon (Al = 0), To AN:#, a

M
Ak:?f, rae B = EJ, — xecTkocTb Opyca npu wusrmbe; J, — MOMEHT MHEPUUN CeYeHust

OTHOCUTENBbHO BUHOPManu; C — XeCTKOCTb NPU KPYYEHUW.

E — moaynb ynpyroctu nepBoro poga.

YuuTbiBag, 4TO ynpyrme nepemeLleHuss MPYXUHHOro BKNadbllwa Manbl Mo CPaBHEHUIO C
COOTBETCTBYIOLMMU UM pa3mepamun, MOXHO BOCMOSb30BaTbCA NPUHLMNOM HavyanbHbIX pasMepos,
T.e. NpUHATL D=D, , a=0,. B Takom crny4yae nameHeHne anameTpa MpyXUHHOMo BKadbllla MOXHO
paccuuTatb no oopmyne:

1 cos2ay . . D Zsin2a0+cos2a0) 3)
2C  4Bcos’ q, 2cose, C B

UTtobbl He gaTb OAHOMY TOPLY NPYXMHHOMO BKNagbllla, Harpy>XeHHOM oceBOoW cunon P,
npoBopa4vMBaTbCA OTHOCUTENbHO APYroro, K TopuamMm Heo6XoaAMMo NpUNoXnMTe MOMeEHT M= My:

AD = —PD] sina,(
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PD,(B - C)sin2«,
) 2 :
4(Bsin“ o, + Ccos” «;)
Ocesyto cuny P MOXHO Bblpa3uTb Kak PyHKLMIO yria nogbemMa a:
cos’a, Bcosacosa,+Csinasing,

(4)

O=_

4BC .
P=——>sin(a -aq,) > — (5)
A cosa (Bcos”a+Csin” «)
Yron nogbemMa a NocTeneHHO U3MEHSIETCS B NMPOLIECCE Harpy>XeHUsi NPY>KUHHOrO BKNablLLa.
[ns Npy>XuH pacTsXKeHNs-CxxaTus C He MOBOPAYMBAIOLLMMUCS TOPLAMU:
cos
D =D, ) (6)
cosq,
3ameHuB gvametp D [edOpMUPOBAHHOIO MPYXXWHHOMO BKMafbllla €ro 3HaYeHuem wu3

dopMyIbl 6, NONYYUM BbipaxkeHue Anga onpeaeneHns oceBon cunbl P:

4cos’ o . . . cosa,
P= —2°[C(sma —sing,) — Bsina(l - ¢ )} (7)
D; cosa
OceBoe nepemMelLeHne KOHLOB MPYXUHHOrO BKaabIwa
A=(H — Hp)=lo(sina-sinay). (8)

3apaBasicb nocnegoBaTeNlbHbIMM 3HAYEHUAMU yrna NogbemMa o MOXHO nogcuntatb cuny P un
COOTBETCTBYIOLLEE €M OCeBOe MNepeMelleHNe KOHLUOB MPY>XKWMHHOrO Bknagbiwa A M NOCTpOUTb
HENMHENHYIO XapakTepUCTUKy B KoopauHatax A, P, [3].

MonyunB 3HaveHne AD, MOXHO paccunmTaTb BeNUUMHY HaTtsra, obpasyrowerocs npu
CAaBMMBaHUM NPYXWHbI ycunuem P, conpoBOXaatoleecs U3MEHEHNEM ANVHbI NPYXUHbl H. Tak,
HeobXxoOUMO B COMPSKEHUN BHYTPEHHEW paboyven NOBEPXHOCTU HAPYXHOro Konbla M BHELUHEWN
MOBEPXHOCTU MPYXMHHOTO  BKMNagbiwa obecneunTb HyneBOW HaTAr-aa3op, a B CONPSHKeHUU
Hapy>XHast NOBEPXHOCTb BHYTPEHHErO KOsbLia — BHYTPEHHSIS MOBEPXHOCTb BKnagbiwa obecneunTb
HaTAar, BenuMyMHa KOTOPOro npwv CAaBnvMBaHWM BKragblla B npouecce COOPKM YyMEeHbLUINTCH
HaronOBUHY.

Ha paboyen NoBEpXHOCTU HAPYXKHOMO KOSbLia M HapYy>XHOW MOBEPXHOCTW BKMNadbila nocrne
cbopku Takke obpasyetca HaTar. [Npouecc n3roToBneHns getanen NOALMUMHMKA yrnpoLllaeTcs, a
Tpebyemble nocagkm paboymx NOBEPXHOCTEN NONyYaloTCs B npouecce cOOpkX. YnpoLlaeTcs u cam
npoecc cOopku.

BbinonHeHne nNpyXWHHOro BKNagplla KOHMYECcKoW opMbl Gonee TEeXHONOrMYHO, YeMm
BbINOSTHEHNE KOHMYECKNX MOBEPXHOCTEN y Bana v konbua. Yron koHyca oT 1 o 5° Heobxoamm ans
cO3[aHusa npeaBapuTENbHOro HaTara Ha nofloBMHAX MOBEPXHOCTEN Bana M Komnbua, Tak Kak y3kas
YacTb KOHMYECKOro BKnagbiwa obxBaTbiBaeT C HATArom Basl, a LWMpokasi YyacTb obecneuvvBaet
HaTAr Mo BHYTPEHHEW MOBEpPXHOCTWU Konbua. puyem, yem Gonble yron, Tem 6onblue HaTSr.
Jenatb yron npyxuHbl Gonee 5° HeuenecoobpasHo, T.K. OH CIMLIKOM BENUK, YTO HeraTUBHO
NOBNMSIET Ha CObOMpaeMocCTb NoALWMMHMKA, a AenaTtb yron meHee 1° Takke HelenecoobpasHo,
NOCKOIbKY HaTAr 6yaeT HegoCcTaToOUHbIM 4515 HOpMaribHOM paboThbl nogwunHuka [3, 7, 8].

[MockonbKy TeopeTU4eckun pacyeT LMIMHOPUYECKOro NPY>XMHHOMO BKadbllla cnpaseasive u
TeopeTnyeckas XapaKTepucTuka MNPY>KMHHOrO BKMadblwa AOCTaTOYMHO XOPOLLO KoppenupyeT C
9KCMepMMEeHTanbHOM Npu ManblX 3Ha4YeHusx 4, a npy 6onbwmnx A NOABASIOTCA PaACXOXAEHUS, TO
NpYMEHEHME B MOALUUMHMKE KOHWYECKOrO MPY>KWMHHOrO BKMagbllla NpuMBOAUT K HEOBXOo4MMOCTU
KOPPEKTUPOBKM pacyeTHbIX (hOpMYI.

Mpun pacyeTe KOHNYECKOro NPY>XUHHOrO BKragblia NpMHUMaeM, YTO OH U3rotaBnmBaeTcs 13
NPY>XMHHOW MpPOBOMOKM 650 KBagpaTHOrO CeYeHUs cO CTOpoHoW kBagpaTa 1,4 MM, Takad
npososioka BblbpaHa MNOTOMYy, YTO OHa Haubornee noaAxoAuT AN U3rOTOBMEHUS MPY>KUHHOMO
BKNagpllla canneHTtbnoka 3agHero amopTtu3aTopa aBToMobuns cemenctea BA3  koTopbiv
aBnsieTca 06BbEKTOM nccnegosaHum (puc. 1.).

Ha acku3e npyXuHHbI BKNagpilw uMeeT uunuHapuyeckoe ceveHne (B obliem crnyyae
pacyeTa). [lpn 3TOM OH MOXeT ObiTb WNMdoBaH A0 Tpebyemoro pasmepa, Kak BHYTpW, Tak u
CHapyxwu.
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45
PucyHok 1 — 3ckns canneHTbrnoka amoptmsatopa ¢ NoABMKHBIM KOHUYECKUM MPY>KUHHbBIM
BKNagblem

1 Pasbepmwa -
- Agpadana

PucyHok 2 — CTaHgapTHas xapaKTepucTKa KOHUYECKON MPYXXMHbI

Mpn pacyeTe KOHMYECKOro MPYXMHHOrO BKnagbiwa (puc. 1. n 2) 13 NpyXMHHON NPOBOSIOKK
65" kBagpaTHOro ceueHnst Co CTOpoHoM 1,4 MM — NPUHATBLI cnegyoLlmne 4onyLweHns:

— abconoTHas nuHerHaa gedopMaumsa MpyXWHHOro Bkragbiwa f, paBHa 1 MM u3-3a
He3HauNTEeNbHOCTN AeopMaLmm NPY>KUHHbBIV BKNaabllwa B CauneHTOMoKe;

— ANVHa MPYXWHHOrO BKNagbllla B Harpy>XeHHOM COCTOsiHUM H, npupaBHeHa K Hy Tak kak
NPYXWHa HE HarpyxeHa;

— yron nogbemMa BUTKOB MPYXMHHOIO BKNapblla B HEHAarpy>xeHHoM (CBO6OOHOM) COCTOSIHUM
npuHAT a=1,83°

— HayarnbHbIN Yron NogbemMa OCu BUHTOBOrO Gpyca HeHarpy>XeHHOro NpPy>XMHHOro BKNapila
O0=0yo;

OTa 3aBMCMMOCTb SABMSETCA MaTeMaTMyecKoW Moernbk npouecca U3MeHeHus pasmepa
KOHMYECKOro MOABMXKHOTO MPY)XMHHOrO BKMNadbiwa MOALMMHMKA CKONbXEHUs canneHTbnoka
amopTusartopa.

MaTtemaTtnyeckas mMogenb mnpuvMeHeHa AN TeOpeTUYEeCKUX pacyeToB  MNOALUIMNHWUKA
canneHTbroka, BXOAALWEro B PEMOHTHbIN KOMMMEKT.

Onpepenenne napamMeTpoB, HeobOXoAMMbIX ANA pacyeTa NOCadoK B MNOALIMUMHUMKE C
KOHNYECKMM MPY>XMHHBIM BKIagblleM Ans canneHtTonoka amopTtusaTtopa npegcrasneHo [9].

[daHHaa MaTemaTudeckass Mofenb npedHasHadeHa [Ans  TeopeTUYEecKMX pacyeToB
KOHMYECKOro NPY>KMHHOrO BKNaabllwa NOoALUMHMKA canneHTbnoka amoptusaropa

MonyyeHa pacyeTHas 3aBMCUMOCTb XapaKTEPUCTUKM KOHUYECKOrO MPY>KUMHHOrO BKMagpllwia
NoALWMWNHUKA ANS PEMOHTHOro KOMMMeKTa canneHtbrnoka, npeacraBnswowas MaTteMaTU4eckyro
Mogernb paboTbl KOHNYECKOTO MPYXMHHOIO BKMadblwa Npy COMPSXKEHUN €ro ¢ LMIMHOPUYECKUMU
NMOBEPXHOCTAMU BTYSIKU.

B conpskeHnn yCTaHOBMEHHOrO0 PEMOHTHOro KOMMSeKTa canneHTbnoka wucnonb3oBaHbl
HeTpaaMLUMOHHbIE NOCaAKN KOHUYECKOro NPY>XMHHOIo BKNadbllwa Co BTYMKaMMu.
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MATEMATUKAINbIK MOOENbLAOEYIE HETI3AENTEH 3EPTXAHANBLIK KOHAObIPFbIHbIH
X¥MbICbIHbIH HETI3AEMECI
T.A. bantaes, A.K. Kywanues, 5.A. EpmaHoBa

Makanada molbIHmMipeKkmiH XyMbiC KabinemminiziHe acep ememiH OCbMIK XYKMEMEHIH 9CepiHeH
CbipFy MoUbIHMIpERIHIH cepinneni xarncbipMachkiHbIH OuaMempiHiH e32epyi meopusinibiK Hezizdenedi.
TexHomoausNbIK XoHe Kerikmik MawuHanapOblH, acranmap MeH asmomammal xab0biKmapObiH XYMbIChbIHbIH
ceHimOiniai, 6epikmiai MeH canacbiH apmmbipy kebiHece KapanalbiM nodwunHukmepdid naddanaHy
cunammamanapbiHa 6alnaHbicmbl. TeOpUSINbIK XeHe aKcriepuMeHmmik 3epmmeynepliH Heaizei Homuxenepi
molibIHmMipekmepOiH 3KCrmyamayusblK cunammamanapbiHa KenikmiH XeHe mexHOonoausinbIK abobiKmbIH KeH
KondaHbicbiHOa KondaHblnambiH anemiik cmaHOapmmap OeHeeliHOe Ko xemki3y0i KamMmamachi3 ememiH
XKa3blK MOOWUMHUKMIH KOHCMPYKUUSIChIH, OHbI XKacay mexHO0ausiCbiH ecerimeyze Heai3 600bI.

bi3diH 3epmmeyimi3 yCbiHFAH KOHYCMbIK cepinnesni Kocblibicbl 6ap e3apa KosfalbICKa apHasfaH
JKbUDKbIMarbl MoOwWUnHUKmMepOi eHeidy 6oUbiHWa XyMbiC 6HOipywinepee MoOUbIHMIpeKMepOiH Kbismem emy
Mep3iMiH y3apmyra xoHe osiapObl eHOipyOiH UHHOBAUUSIIIbIK MEXHOI02UsiiapbiH anyra MYMKIHOIK 6epemiH
npoepeccusmi dusaliHObI KordaHyra MyMKiHOIK 6epedi.

TyiiiH ce3dep: nodwunHuk 6enikmepi, cepinneni MeceHil, Xparnosuk ocepi, MeceHiul OpHbIHa
OuamempdiH e3z2epyi, cepnimOi kedepai.

THE RATIONALE FOR THE OPERATION OF THE SPRING LINER BASED ON MATHEMATICAL
MODELING
T. Baltayev, D. Kushaliev, B. Ermanova

The article theoretically substantiates the change in the diameter of the spring insert of the sliding
bearing under the action of axial load, affecting the performance of the bearing. Improving the reliability,
durability and quality of work of technological and transport machines, instruments and automatic equipment
largely depends on the operational characteristics of plain bearings. The main results of theoretical and
experimental studies formed the basis for calculating the design of a plain bearing with a conical spring
insert, its manufacturing technology, which ensure the achievement of the operational characteristics of
bearings at the level of the best world standards, which can be widely used in transport and technological
equipment.

The work on the introduction of sliding bearings for the reciprocating movement with a conical spring
insert, provided by our study, will enable manufacturers to get into their use a progressive design that allows
to increase the long-life of bearings and get an innovative technology for their manufacture

Key words: bearing parts, spring liner, ratchet effect, change of liner diameter, elastic interference
instead of clearance.
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T.H. YmbipxaH, A. XK. AgbinkaHoBa, A.b. KacbimoB, O.A. CtenaHoBa
ocynapcTBeHHbIN yHUBepcuTeT nmern LLlakapmuma ropoga Cemen

MCCNEOQOBAHUE METOAOB MHTEHCU®UKALIUN TEMJITOOBMEHA B QHEPFETUYECKUX
KOTNAX, PABOTAIOLLUMX HA TBEPOAOM TOINJIMBE

AHHOMauyus: SHepeemudeckoe obopydosaHue 8 ripouecce aKcnyamayuu nodsepxeHo 6obwuUm
mepMUYECKUM U MexaHU4YeCKUM Hazpy3kam. bonbuwue niowadu rnosepxHocmel mernnoobmeHa npueodsim
K 60onbWuUM KanumarsbHbIM 3ampamamM [pu CmpoumesibCmee 371eKmpuYyeckux cmaHyud, rnosamomy
akmyarsbHbIM 80IPOCOM SIBMIIEMCS CHUXEHUE KakK MeKyuwux, mak U KanumaJsbHbIX 3ampam C MoMOWbio
uHmMeHcughukayuu mennoobmeHa. [lockonbky 6onee 70% anekmposHepauu 6 Pecriybniuke KaszaxcmaH
rpou3gooumcsi Ha mernoebiX 3/leKmpocmaHuusix, daHHasi paboma rnocesiweHa uccriefogaHurw Memodos
UHmMeHcughukayuu mennoobmMeHa 8 3Hep2emuyeckux komnax, pabomarowjux Ha meepdoM moruse.
PaccmompeHbl 80rpochbl akmyasibHOCmMuU rnpuMeHeHusi Memodoe UHmMeHcugukauuu mennoobmeHa u ux
knaccugpukayusi. [lokazaHbl omauyumersibHble 0COBEHHOCMU aKMUEHbIX U [accusHbiX Memodos
UHMeHcughukayuu, paccMompeHbl murbl 3aguxpumenell U KOHCmpyKyuu opebpeHHbix mpy6ok. Bbibop
KOHKpemHo20 Memoda ocywecmenissemcsi rposedeHuem eryboko2o aHarnu3a ycrosul aKcrsyamauyuu
9Hepeemuyeckoao 0bopyAo8aHUsl.

Knrodyeeble cnoea: uHmeHcughukauusi mernnoobMeHa, akmueHble U M[acCuUeHble Ccrocobsl,
opebpeHue, 3asuxpumerndu.

AKTyanbHbIM  BOMPOCOM  3P(PEKTUBHOCTM  UCMOMb30BAHUSA  3HEPreTMyYeckMx KOTIoB
aBnsetca obecrneyeHne ycTtomuMBon paboTbl M NPoASIeHNE UX CPOKOB akcnnyatauuu. Cpegu
METOOOB MOBbIWEHUS 3PAEKTUBHOCTU — UHTEHCUbMKauna TennoobmeHa B 3dnemeHTax
obopynoaHua TOC.

WccnepoBaHve MeToAoB MHTEHcUdMKaumMm TennoobmeHa nokasano, Y4To CyllecTByeT psag
cnocoboB yBennyeHnsa koadpuumneHTa TennooTaaum.

Knaccudumumpytotcst Bce 3Tn cnocobbl HA akTUBHBIE U NACCUBHbIE, KOTOpbIE NpeACTaBreHbl
Ha pucyHke 1.
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PucyHok 1 — Cnocobbl nHTeHCcnmkaumm TennoodbmeHa

OcobeHHoCTb NepBoro cnocoba MHTEHCMdUKaLMM 3aKNYaeTcsl B CO30aHNN 3aKpyYEHHOro
OBWKEHUS MOTOKA C MOMOLLbIO JIEHTOYHbIX, LHEKOBLIX W MfacTUHYaTbiX 3aBuxputenen (puc. 2).
Takue Tunbl 3aBUXpUTENEN UMEIOT CBOE BO3AENCTBME HA NOTOK B LLENOM.

B gaHHOM HanpaBneHun, a MMEeHHO No TennoobmeHy B TpybGax C pasnuyHbIMK TUNamm
3aBuxputenein [1-6], oxeBaTblBalOLLMA BbLICOKMA OManasoH U3MEHEHUs Harpysok U puanyeckmx

cBOWCTB cpef [7].

a — LUHEKOBbIN 3aBUXpUTEIb; © — NEeHTOYHbIN 3aBUXpUTEIb
PucyHok 2 — Tunbl 3aBuxputernen

Mpmepamn  NacCMBHbIX  CMOCOBOB  WHTEHCMdMKaALUMKM  SABASKOTCS  NMPUMEHEHME
nepdopUpPOBaHHbLIX MOBEPXHOCTEN, MHOrOCIOMHbLIX KOHBEKTMBHbBIX MOBEPXHOCTEN, OpebpeHns, a
TaKkKe BCTaBOK Pa3nnU4HOM KOHUrypauuu.
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OpHako npu NPOEKTUPOBaHUKN KOTESbHOro obopyaoBaHWs, B TOM YMCHe 3HEepreTu4eckmx
KOTNOB, BOMPOC O MNOBbIWEHUN 3DEKTUBHOCTU 00OpPYAOBaHUSA MOXKET OblTb pelleH 3a cudeT
npuMmeHeHns opebpenusa. OpebpeHne NOBEPXHOCTU YCMOBHO paccMaTpuBaeTcsi Kak cnocob
NHTeHcUdUKaumm TennoobmeHa, nbo yBennyeHne nepeaaHHon TennoTbl MPOUCXOANUT B OCHOBHOM
3a cYeT pocTa NoBepxHocTH [8].

Tunbl opebpeHns npeacTaBneHbl Ha pucyHke 3.

a- cnuparnbHO-BMHTOBOE opebperune; 6- BHELLHee NpoaosibHoe opebpeHune;
B- BHELLHEE KOIbLieBoe opebpeHune
PucyHok 3 — KoHCTpyKuumn opebpeHHbIX Tpybok

Hanbonee adhdekTnBHoe opedbpeHne MOXHO onpenenntb ¢ NnomMoLbio opm, pasmepos,
CTOMMOCTM U1 T.M. KAXKOOW KOHKPETHOW YCTaHOBKWN 1 BblbnpaeTca nugnsngyansHo [9,10].

AHann3 BblbOpa MeToAOB MHTeHcudpmkauum TennoobmeHa nokasan, 4YTo MeToAbl
MHOMBMAYanNbHbI, TaK Kak OnNpedensioTcs HasHaYeHWeM YCTaHOBKM, KOHCTPYKUWA, CBOMCTBaMu
pabouyero Tena.
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KATTbl OTbIHMEH X¥MbIC ICTEUTIH KASAHAObIKTAPOA XbINY ANMACYAbIH
MHTEHCU®UKALUANAY SAOICTEPIH 3EPTTEY
T-H. YmbipxaH, A.2K. AdbinkaHosa, A.b. Kaceimos, O.A. CmenaHoea

XKymbic ke3iHOe anekmp xabdbIKmapbl XXOfapbl XbIy XOHE MexaHUKalblK KepHeyrnepae yuwibipalosbl.
XKbiny anmacmeipreis 6emmepiHiH yrikeH aydaHOapbl 37eKmp CcMmaHyusinapbiH cajly Ke3iHOe YIIKeH
whoirbiHOapra asbin Kenedi, cOHObIKMaH Xbily bepydi UHMeHcuguKkauyusinay apKbifibl arbiMOarbl XOHEe
Kypdeni wbirbiHdapObl a3zalmy e3ekmi macesie 6onbin mabbinadbl. KazakcmaH PecnybrnukaceiHOarbl
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anekmp sHepausicbiHbiH 70% -0aH acmambl Xbiy 3neKmp cmaHyusinapbiHOa eHdipinemiHOikmeH, 6y
XKYMbIC Kammbl OMbIHMEH XYMbIC icmelmiH anekmp KasaHObiKmapbiHOa xbiny 6epydi kywelimy adicmepiH
3epmmeyee apHanfaH. Xbeiny 6epydi uHmeHcugukayusinay odicmepiH KondaHyObiH e3eKmirniai XoHe
onapdbl xikmey macenersnepi Kapacmbipblinadbl. MHmMeHcusminikmiy bernceHdi xeHe naccuemi adicmepiHiH
alipbiKla epekwerikmepi kKepceminzeH, KylbiHOay myprepi MeH KbipraHObIpy KOHCMPpYyKyusinapbl
KapacmbipbinFaH. Hakmabi 80icmi maHOay sHepaemukarbik Xab0biKkmbIH XyMbIC XaflalibiHa mepeH manday
JKYpai3y apKbliiibl Xy3eae acbipbiiadsbi.

Tyiiin ce3dep: xbiny 6epydi uHMeHcugukayusinay, akmuemi xesHe naccuemi adicmep, KylibiHOay,
KblpriaHObIpY.

RESEARCH OF METHODS OF INTENSIFICATION OF HEAT EXCHANGE IN POWER BOILERS
OPERATING ON SOLID FUEL
T. Umyrzhan, A. Adylkanova, A. Kassymov, O. Stepanova

Power equipment during operation is subject to high thermal and mechanical stresses. Large areas of
heat transfer surfaces lead to large capital costs during the construction of power plants, therefore, the
urgent issue is to reduce both current and capital costs through the intensification of heat transfer. Since
more than 70% of the electric power in the Republic of Kazakhstan is produced at thermal power plants, this
work is devoted to the study of methods for intensifying heat transfer in power boilers running on solid fuel.
The issues of relevance of the application of heat transfer intensification methods and their classification are
considered. Distinctive features of active and passive methods of intensification are shown, types of swirlers
and design of finned tubes are considered. The choice of a specific method is carried out by conducting an
in-depth analysis of the operating conditions of power equipment.

Key words: heat transfer intensification, active and passive methods, fins, swirlers.
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M.[. Cepik6onos, 3.A. MapumbekoB, M.B. EpmoneHko, A.B. KacbimoB
Cewmen kanacbiHbIH LLIakepim aTbiHAaFbl MEMIEKETTIK YHUBEPCUTETI

A3 TYPBUHAJbIK KOHAbIPFbINTAP UMKIOAPBIHbIH EPEKLUENIKTEPIH TAJIAAY

AHOamna: Kasipei yakbimma anekmp sHepeusicbiH eHOipy canacbiHOa Oa, eHepkacinmiy 6acka
cananapbiHOa 0a 2a3 mypbuHarbiK KOHObIPFblIap KeHiHeH KosidaHbiilyda. OnapObiH Hezidai epeKuesnikmepi
— JKOFapbl MaHes8pJliK, OMbIHHbIH 8p Mypii myprepiHOe XyMbiC icmey MyMKiHOi2i, COHbIMEH Kamap CyObl
MuHUMandel mymsbiHy menwepi. MyHbiH 68pi onapdbl mayerci3 KoHObIprbinap pemiHOe Oe, backa
SHepeemukarnbik xab0bikmapmeH bipee Oe kKeH natidanaHybiHa okendi, 6yn ocbiHOal cmaHyusinapObiH
XKannbl Xeiny muimdinieiH apmmeipadel. Makanada 2a3 mypbuHarsblK KOHObIPFblIapbiHbIH XYMbIC icmey
epekwernikmepi KapacmbipbiifaH. a3 mypOuHarbik KOHObIpFbinapObiH awblK XoHe xabblK UUKIOepiHiH
cunammamach! xoHe alblpMawblibiKmapbl KepceminzeH. OnaplbiH Heaisei KondaHy alMarbl XoHe
meXxHUKarbIK cunammamarnapbi marikbiinaHaobl. ras mypbuHarnsiK KOHObIpfbliapObiH
apmbIKWhbINbIKMapbIHbIH mandaybl xacasfaH. bipnecmipinazeH KoHObIprbl pemiHde KondaHraH Ke30e Xarrbi
9HepaemukarbiK KOHObIPFbIHbIH MiuiMOiniei apmambiHbl do51e/10eHaeH.

Tylin ce30ep: 'TK uukndepi, awbiK YUK, XabblK LUK, aHepeemukanbik ['TK.

a3 TypbuHanbik koHablprbinapabl (FTK) sHepreTukanblk canaga KongaHydblH, ©3eKTifiri
apTbin kenegi. Onap XblNy KO3fanTKbllWTap caHaTbiHA XaTadbl, OHO4A Nangarnbl XXYMbIC XaHFfbiL
OTbIHHAH XbINyAbl TiKENEN XXyMbIC AeHeciHe Gepy apKbinbl anbiHagbl, Oyn OHbIH arperaunsa KymiH
esreptnenai [1].

[TK-HbIH,  xabblK  UukbiIHOa a3  KOMMNPeccop  apkbifbl  kanopudepre  (Kbiy
anmMacTbipfbillka) Gepinedi, oHga Xbiny CbIipTKbl kesgepaeH 6Gepineni. CopaH kewiH on ras
TypbuHacblHa xibepineai ae ynrasapl. byn xaraanaa rasgbiH KbiCbiMbl a3 6onagbl.

OcblgaH KeniH rasgap TOHA3bITKbILW KamepacbliHa Tycedi. XXbiny Con kepaeH CbIpTKbl
opTara whifapbiagbl. CodaH keniH ra3 komnpeccopra xibepinedi. ApTblHLWA UMK KanTagaH
Oactanagbl. byriHri TaHOoa SHepreTMka canacbiHOa MyHAaWm kabablkTap  ic  Ky3iHae
KorngaHbinmMangbl.

AwbiK yukobl ra3 TypObuHanbl KOHAbIPFLIIAP eHAIpICi YIKeH KenemMmae Xysere acblpbiniagbl.
CoHpan-aK WbIFblHAAP MEH TUIMAINIKTIH  MaHi  on  TypOuHara [ewniHri rasgblH - ©3iHAiK
TemnepaTtypanblk KepceTkilwTepiHe Tikenen 6GannaHbicTbl. Byn xabablikTa KOMMIpeccop ofapbl
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TemnepaTtypaja apHavbl XxacarnfaH XaHy KamepacblHa TYCeTiH ayaHbl KopllaraH opTagaH akenin
cbiFragbl [2].

Opranukanblk oTbiHAapbIHbIH, TemnepaTypacbl 2000 rpagycka xeteni. byn kamepaHblH
MeTanblH 3akbiMaaybl MyMKiH. ByFaH xon 6epmey yLiH OfaH KakeT MenwepaeH ken aya 6epinegi
(wamameH 5 ece). byn rasgbiH TemnepaTypacbiH aWTapiblkTak TOMEeHOETedi XeHe meTangbl
Koprangpl.

AwbIK unkngi ras3 TypbuHanblK KOHOBIPFbIHBIH, Cynbackl Kenecigen: oTbiH bICTbIKKA TO3iMAi
KyObIpablH, iWiHOE OpHanackaH ra3 oTTbifbiHa Gepineni. OHaa aya xibepineai, cogaH KeuiH KaHy
npoueci xypeai. MyHganm kybbipnapgaH OipHewey ©ap >xeHe onap KOHUEHTpni  Typae
opHanacTbIpbiniFaH. Aya onapablH apacbiHaarbl 60C Xepnepre eHin, KopFaHbIC KeAepriCiH »xacangbl
XXeHe aHyablH angbiH anagbl. Kybbipnap MeH aya afblHbiHbIH apKkacblHAa Kamepa Kbi3bin KeTyAeH
ceHiMai KopfaHbicka wue. CoHbIMeH KkaTap, rasgapiblH LWbiFy Temnepatypacbl OTbIHHbIH
TemnepaTtypacbiHaH TemeH 6onagpl. Metann 1000 — 1300° C temnepaTypara Teten 6epe anaabl.

XKabbIK xaHe awblKk TMNTeri ra3 TypOuHanapbIHbIH, HEri3ri anbipMallbinbifbl BipiHWIiCciHAE
XaHy Kamepacbl XOokK, Oipak XbiMblTKblW NanganaHbinatblHAbiFbIHA HerisgenreH. MyHaa aya
XbINbITbiNagbl, an o Xbify WheiFapy NpoueciHe kaTbicnangbi [3].

JKyMbIC OeHeCiHiH »Xofapbl KOHUEHTPaUMACLIHbIH, apKacblHOa pereHepaTopablH, iwiHae
Xblny 6epy kKoapPULNEHTIHIH XOFapbl KepceTKiluTepiHe Kon XeTkisineai. byn kiwiripim menwepge
pereHepauus OeHreniHin, XxorapbliiaybiHa biknan eTegi.

Ma3 TypbuHanblk KOHAbIPFbINapabl «WafbiH ra3 TypObuHanblK aNeKTp cTaHuusanapbi» gen e
aTangbl. Onap kananap MeH anbiC aygaHgapaa TypaKTbl, TOTEHLIE HEMeCE Pe3epBTiK IHEPrus Kesi
peTiHge nanganagaHbl. [a3 TypOuHanbIK 3nekTp CcTaHuuanapbl KenTereH cananapga
KOnAaHbinagbl: MyHanm eHaey; ra3 eHfipy; MeTann eHAey; OpMaH XoHe arawl eHAey;
MeTannypruanblk; aybin LWapyawbinbifbl; KOKbICTbI LWbiFapy >xaHe T.6. [MK-napbiHAa OTbIHHbIH
Keneci Typnepi kongaHbinagbl: Tabusn ras; kepocuH; 6uoras; amMsenb OTblHbI; ifecne ras; KOKC,
arall, WwaxTa rasbl xoeHe 6acka Typniepi. byn TypbuHanapgblH, kenwiniri a3 kanopusinibl OTbIHMEH
(kypamMblHaa WwamameH 3 nanbi3 MeTaH) 6ap >yMbic icTen anagabl [4].

"a3 TypbuHanbIK KOHAbIPFbINAPAbIH epeKwenikTepi 1-wi cypeTTe KepCeTinreH.

Kopwaran oprara a3 amad Kenmipy. MalapiH, a3 WbHBIHbL.
OHAIpicTiH, KanAbIKTapbIMeH >KYMbIC Kacay MYMKIHAr.
Atmocthepara 3MAHADI 3aTTapAblH WhbIFapbuaysl - 25 ppm.

Warbii enwemaep meH canmar. byn ocbi abppike warbiH
Mepepfie opHanacTbipyra Mymkingik Bepegi, 6yn agwanbi
yHempaengi.

——————————

Temen wy, congaii-ax, gipin. byn kepcerkiw 80 - 85 gbA
AManazoHeiHAga.

(I I

MuHumangn Rykreme bolpiHwa ysaK xymeic. byn 6oc
PEMUMIE e KATbICTbL.

FaaTypBuHanbik, }abablKTbIH, SpTYPA }aHapMaiMeH HyMbIC
icTei any MyMKIHZIr 0HBI Ke3-RenreH eHgipicTe KongaHyra
nmymakiHgik Bepegj. Conmimen Gipre, kacinopoiH e3iHiH
KbI3meTiHiH epeKieniriHe cyMeHe oTbipbiN, SKOHOMMHKASbIK
TYPFbILaH THIMZ OTbIH TYPiH TaHAaW anaabl.

HyMbicThiH, 03], XeHey HoHe TEXHUKaNbIK KbiMeT KBpCeTy
KediH/e KYPbUIbICTBIH, AKbUIFA KOHBIMADBI KYHbI 3oHEe TOMEH
WbIFbIHAAP.

— ]
Cypet 1 — a3 TypOuHanblKk KOHAbIPFbINapAbIH, epeKLenikTepi

Ma3 TypbuHanblK KOHObIPFbINAPAbIH ANEeKTP KyaTbl oHAaraH KBT-TaH GipHewe MBT-ka oeniH
xeTeni. Erep ras TypbuHanblk KOHObIPFbI XKblly XOHE 3MNEKTp SHeprusicbiH (KoreHepauus) 6ip
yaKbITTa eHAipy pexnmiHae KyMbIC Xacaca, XofFapbl TUiMAinikke Kkon xeTkisinedi. OcbliHgan ap3aH
9HeprusaHbl anyablH apkacblHOa MyHOan XabablKTblH KyHbIH Te3 kanTtapyra ©onagbl. JnekTp
CTaHUMACHI MEH ra3beH XXyMbIC iCTEWTIH Ka3aHablK OTbIHAbI TUIMAIPEK NanaanaHyfa biknan eteq,.

a3 TypbuHanbl Ko3fFanTKblWUTapOblH, KOMeriMeH >xofapbl KyaT any MiHOgeTi egayip
XeHingetingi. Erep rasz TypbuHanblk KOHAOBIPFbIIAPbIHLIH, - NanganaHbifiFaH  rasgapbliHbiH
TemnepaTtypacbiHblH, YNIKEH MaHAepiH eckepeTiH ©oncak, oHaa ra3 >aHe Oy TypbuHacbiH
KongaHyabl ymnecTipyre 6onaTbiHbIH €cKepy KaxeT [5].
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byn uvHXeHepnik wWewim KacinopblHAapFa OTbIHAbLI MavganaHygaH eHiMAInNiKTi enayip
apTTbIpyFa XXOHe 3MeKTp KyaTblH any Tuimginirii 57-59 nanbi3fa geniH apTTbipyFa KemekTteceai.
Byn sgic eTe xakcbl, BipakK on KapXbIblK LbIFbIHOAPFA anbin Kenegi XoHe abablKTbIH, X0bacbIH
knbiHaaTtagbl. CoHAbIKTaH OHbI kebiHece ipi kacinopbiHAAp FaHa KongaHaapl.

Ma3 TypOuHackl KOHObIPFbICbIHAAFbI SNIEKTP SHEPIUSACHIHbIH, Xblfly SHEPrUACbIHA KaTblHAChI
Y2 wamacbiHga. Ocbinanwa, Mbicanbl, erep ra3 TypobuHanblK KOHAbIPFLICBIHLIH, KyaTThifbiFbl 10
MeraBatTt 6onca, oHaa on 20 MBT Xbiny 3HeprusicblH eHaipyre kabinetTi [6].

Ma3 TypOuHanblk kabablKTbl KOCbIMLLA CY KbUbITY XaHe Oy kasaHgapbIMeH >xabablkTayra
6onagbl. Byn apTypni eHAipiCTik Macenenepai wewyre KongaHbliaTblH apTYpi KbiCbiIMMEH Oy
anyra MymkiHaik 6epeagi. CoHbIMEH KaTap, ON bICTbIK Cy anyFa MyMKiHAIK Gepefi, on kanbinTbl
TemnepaTtypara ne 6onagbl.

OHeprusiHblH eki TypiH Oipnecin nanganaHy kesiHge ra3 TypOuHambl Kby 3MeKTp
CTaHUMACBIHBIH, OTbIHAbI NavganaHy koadduumeHTiHiH (OMNK) 90 nambisra geniH ecyiHe Kon
XeTkizyre bonaabl.

"a3 TypOuHanbiKk kKoHObIpFbinapabl KyaTTbl 2KOO-Ha, coHgan-ak warbiH XKOO-Ha nanganany
KesiHOe TuiMai 9KOHOMUKanblK WewiMm anyfbl 6onagbl. Onap TyThiHYLWbl YWiH TviMai 6onagbl,
ONTKEHI ocbiHAa ras TypbuHa KOHAbIPFbINAPbIH Kypy KesiHae Ae, KeWiHri navganaHy kesiHgeri ae
WbIFbIHOAPAbIH MaHi 6Te TOMEH.

ApPTbIK Xbly SHEPIUSICbl ANEKTP KyaTblHbIH, LWbIFbIHLICHI3 OHAIPICTIK 6Genmenepai xengeTyre
)XeHe ayaHbl WwapTka KenTipyre MymkiHAik 6epei. MyHbl XbInablH Ke3 KenreH yakblTbiHAA XKacayfa
Gonagbl. Ocbinaviwa  cankblHAATbUFAH  Kblly  TacbiMangarbllWTbl  SPTYPSi  OHAIPICTIK
kakeTTinikTepre navganaHyra 6onagpbl. TeXHoNornsaHblH 6yn Typi «TpureHepauusy» gen atanagbl.
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AHANN3 OCOBEHHOCTEW LUUKNOB FA30TYPBUHHbLIX YCTAHOBOK
M.[. Cepikbonos, 3.A. Napumbekos, M.B. EpmoneHko, A.b. Kacbimos

B Hacmosiwee epems kak e obrnacmu rpou3godcmea 3/7IEKMUYECKOU 3Hepauu, mak u 8 Opyaux
obiacmsix npoMbIweHHocmu ece 6osiee WUPOKoe MPUMEHEHUE Haxo0sim 2a3omypbuHHbIe yCcmaHOBKU.
Omnu4umernbHoUl UX 0COBEHHOCMbIO 5I8/IIEMCS] 8bICOKasi MaHe8pPEeHHOCMb, criocobHocme pabomamse Ha
pasnuyHbix eudax monnuea, a makxe MUHUMarbHbIU mpebyembil pacxod e00bl. Bce amo npuseno k
y8esIU4eHUI UX UCIMOMb308aHUsI KaK 8 Kayecmee caMOCmOsimesibHbIX agpeaamos, maKk U CO8MECIHO 8
Komriekce C Opyaum 3HepzaemuyeckuM obopydoeaHueM, 4YmO r1osbiiaem ObWyr MepMUYECKYIO
agbgbekmusHocmb makux cmaHyul. B cmambe onucaHbl ocobeHHOCMU 3Kcrnyamayuu 2a3omypbuHHbIX
ycmaHog8oK. [loka3aHbl Xxapakmepucmuku U pasfiudusi OmKpbIMbIX U 3aMKHymbix Uukrios [TY.
Obcyxdaromess  Ux  OCHOBHble  obracmu  MPUMEHEHUSI U MEeXHUYecKue  xapakmepucmuku.
lMpoaHanusuposaHbl npeuMywiecmsa 2a3omypbuHHbIX ycmaHO80K. bblo nokasaHo, 4Ymo obuwas
9Hep203ahhekmusHocmb bri0Ka nMpu KOMBUHUPOBaHUU YUKII08 y8eriuyueaemcs.

Knroueesnble croea: yukrb! ['TY, omkpbimbie UUKIIbI, 3aKpbimble UUK/bl, aHepaemudeckue ['TY.

ANALYSIS OF FEATURES OF CYCLES OF GAS-TURBINE PLANTS
M. Serikbolov, Z. Parimbekov, M. Yermolenko, A. Kassymov

At present, both in the energy generation field and in other areas of industry, gas turbine installations
are finding wider application. Their distinguishing feature is high maneuverability, the ability to work on
various types of fuel, as well as the minimum required water consumption. All this led to an increase in their
use both as independent units and together with other power equipment, which increases the overall thermal
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efficiency of such stations. The article describes the features of the operation of gas turbine plants.
Characteristics and differences of open and closed cycles of gas turbine plants are shown. Main applications
and their technical characteristics are discussed. The advantages of gas turbine plants were analyzed. It has
been proven that, as an integrated unit, the overall energy efficiency of the unit increases.

Key words: GTP cycles, open cycles, closed cycles, energy GTP.
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B.K. AceHoBa', A.X. Tanrat6ek’, P.H. Haszapog', I.T. TymeHoBa?
'MocynapcTBeHHbIN yHMBepceuTeT uMeHn LLlakapvma ropoaa Cemeit
2CeBepo-KasaxcTaHckuii ynmBepeuteT umeHn M.Kosbibaesa, r. MeTponaBnosck

MOOENUPOBAHUE PELIENTYPbI NONY®AEPUKATOB U3 MPAMOPHOW rOBSAAUHbBI C
AOOBABJIEHUEM TONMMHAMBYPA

AHHOmMauyusi: Paspabomka peuenmyp U mexHOS02uu nPodyKmoe numaHusi Maccogo20
nompebrieHus, yHKUUOHAaNbHbIX U Creyuanu3upoeaHHbIX MuUWesbiXx Mpodykmos, 6 moM 4ucre
0602aleHHbIX 3CCeHUUanbHbIMU MUKPOHYmMpUeHmamu, MoOenuposaHue peuernmypHbIx cmecel siensemcsi
OCHOBHbIM HarnpaeneHueM Hay4YHol U Hay4YHo-rpakmuyeckol desimenbHOcmuU 6 obiacmu MoOenuposaHust
HO8bIX POJYKMoe numaxus. B 0aHHOU cmambe pacCMOMPEHO NpUMeHeHUe Memodo8 MamemMamu4ecKkozo
modenupoeaHuss U onmuMmu3ayus peuernmypHo20 cocmaea rpu paspabomke nonygabpukamos u3
MpamopHol 208510uHbl ¢ dobasneHuem mornuHambypa. C noMouwbo MameMamu4yecko2o MoOesnupo8aHusi
bbina paccyumaHa peuenmypa 3adaHHO20 Kadecmsa co cbasiaHcupo8aHHbIMU MoKasamenamu nuuesol u
buosnoeu4eckol yeHHOCmU Mpu U38E€CMHbIX HayallbHbIX rnapamempax KOMMOHEHMO8 MSICHO20 rpodyKkma,
Hay4Ho  0BOCHOB8aHbI  PEUEernmypHO-KOMIOHEHMHbIE  PELeHUs, omeevyawuue - CO8PEMEHHbLIM
¢usuoIo2U4YeCcKUM HOpMaM, 3aKYaruuxcss 8 obecriedeHuu 8bICOKUX rnompebumesisckux ceolicme u
cbanaHcuposaHHO20 XUMUYECKo20 cocmaea. bnazodapss mamemamuyeckoMy MOOenupog8aHuo U
KOMMOHeHmMHoU onmumu3sayuu peuenmypHo20 cocmaea bbina paspabomaHa onmumarnbHasi peuenmypa
rnonyghabpukamos, obecriequgarowiasi 8bICOKOe coOepxaHue Makpo- U MUKPOHYMPUEHMOB8.

Knrouyeeble crnoea: mamemamuyeckoe MOOEUposaHue, onmumu3auusi peyenmypHo2o cocmaaa,
cbanaHcuposaHHbIl cocmas, nompebumesibckue ceolicmea, rpo2Ho3uposaHue peuenmypsbi.

B cBA3M C yBenMYEHMEM YUCNEHHOCTU HacCeneHus, KOTopbiM Heobxoammo chneumanbHoe
nuTaHue, npeanonarawllee notpebneHne TonbKO TeX NULLEBBLIX NPOAYKTOB, KOTOpble TpebytoTca
ONa KOHKPETHOro ornpederieHHOro opraHnmamMa B COOTBETCTBUM C €ro COCTOSIHUEM 300pPOBbA,
PU3MONOrMyeckMMn  ocobeHHOCTAMKM npuobpeTaeT Oonbllioe 3Ha4YeHWe co3daHne HOBbIX
peuenTypHbIX KOMMOHEHTOB PYHKLMOHAIbHOIO HasHavyeHus [1].

PaspaboTtka peuenTypbl M3 MpPaMOPHOW rOBAAWHBI C MCMOSMb30BaHMEM TonuMHambypa
rapaHTUpyeT co3gaHme MpoAaykTa C BbICOKMMM MNOTPEOBUTENLCKUMM CBOMCTBaMK, YMEPEHHOM
KanopumHOCTbIO, cbanaHCMpoBaHHbIM ~ XMMWYECKUM, aMWHOKUCIIOTHbIM,  >KUPHOKUCHOTHbIM,
BUTAMUHHBIM N MUHEparnbHbIM COCTaBaMW, BbICOKMM COAEPXXaHMEM (U3NONOTMYECKN aKTUBHBLIX
HYTPMEHTOB, OTBEYAIOLMX COBPEMEHHbIM TPpeboBaHUAM 6€30MacHOCTN U KayecTBa.

MpamopHas roBsiguHa — MWCTUHHBIA KyNUHAPHbIA genuvkatec, obragarLlimin  BbICOKOM
Guonornyeckon n nNuweBon LueHHocTbio. Ha 100 r mpamopHou roBaguHbl npuxoantea 10 rxxupa m
18 r 6enka. OT0 cocTaBnseT COOTBETCTBEHHO 22,7 U 12% OT CyTOYHON HOpMbl. KanopunHoctb
coctaenser — 170 kkan/100 r, BCnegcTBMe 4ero oHa cuutaetcs auetudeckum. KoHueHTpauus
HacbILWEeHHbIX KncnoT gocturaet 3,25 r, yto coctaBnseT Bcero 30% oT ux obLero konnyecTtsa. B
100 r MpaMOpHOW rOBAANHbI CKOHLEHTPUPOBAHO 41 Mr xonectepuHa. OTOT BUAO MsicCa HacChbILEH
BOOOW — ee KOHueHTpauusi coctaBnseT 69,3%. OcHOBHas Macca MEXMbILEYHOro Xupa
npegcraBneHa HeHaChILWEHHBIMU XUPHBIMW KUCIOTaMKn, B TOM YMcie 13 rpynnbl omera (omera-3 u
omera-6). x Hanu4ne nossonseT ynoTpebnate MpamMOpHYI0 rOBAOUHY AaXe nuuam, UMEKLWMM
BbICOKU PUCK aTepOCKneposa U cepae4vHo-cocyamncTbix 3abonesaHmin. benok roesixbero msica (18
r/100 r) sBnsieTCa NONHOLEHHbLIM. B ero coctaB BXOAsT BCe HeEOOXoauMble O YErIOBEYECKOro
opraHuamMa aMMHOKUCNOTLI. KpoMe nuTaTenbHbIX BELWECTB, B MPaMOPHOW roBAOVHE COAEPXUTCS
MHoro BuTamuHoB: E, K, D, PP, rpynnbl B, 20% npuxoautca Ha XONWH; MUHEepanamu: Kanuem,
MarHMem, HaTpueMm, Kanbuuem, MeOblko, MapraHuem, LUMHKOM, XpomoM, cerneHom, 40% — 310
docdop 1 xeneso. XonuMH B KOMMEKCe C APYrMMM BUTAMUHAMM NPUHUMAET akTUBHOE y4YacTue B
oOMEeHHbIX npoueccax BO BCEM OpraHuaMe, a Takke BNMAeT Ha (YHKUMOHUPOBAHME
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napacMMnaTtMyeckoM 4YacTu  BereTaTMBHOW  HEPBHOW  CUCTEMbI,  MOCKOMbKYy  SIBNSETCH
npeaLwecTBEHHMKOM — aueTUunxonvHa — Meguatopa  WMMYNbCOB B HEPBHbIX  OKOHYaHMUSX.
LinaHokoBanamuH  CTUMyNMpyeT  KPOBETBOPHYH  (OYHKUMIO, SABNSAACH  aHTUAHEMWUYECKUM
BUTaMMHOM. BoccTaHaBnmBas HOpManbHYK MUKPOMOpY KuevHuKa, BuTamMuH B12 nosbiwaet
UMMyHUTET. HWKOTMHOBas KucroTa nosie3Ha nogsaMm, CTpajalvwuMm cepaevyHo-CoCyauCTbiMU
3aboneBaHNsIMM N HapyLIEHUSIMXW MO3rOBOro KpoBoobOpaleHusi. bnarogapss 20 mr kanbuus
NPOAYKT OKa3blBaeTCs OOBOSbHO MONE3HbIM AN KOCTHOW CUCTEMbl M HEpBHOW TKaHu. 207 mr
dochopa NOMOryT ynydwnTb (PYHKLMOHNPOBAHUE MONIOBHOMO MO3ra, YTO KpamHe BaXKHO B Halle
HEeCMNoKONHOe BpeMsi. Tak Kak MACO COOAEPXUT CyLLLeCTBEHHble 06beMbl MarHUs 1 0COBEHHO Kanwus,
OHO CNOCOBCTBYET YNY4LLIEHNIO cepaedHon geaTenbHocTu [2,3].

MpeBocxogHbI GanaHC nuTaTenbHbiX BELWECTB W HU3Kaa KanoOpUMHOCTb MO3BOMSOT
cumtatb MpaMOpPHOEe MSACO O4YeHb Nofie3HbiM  BuaoMm nuwwm [7]. Ona  cTpagatowmx
Kapavonormyeckumn 3aboneBaHMsaMM OHO NpUBIEKaTENbHO HE TOMbKO M3-3a COKpaLLEHUS YPOBHSA
XonectepvHa. OTOT NPOAYKT MOMOraeT CcTabunuanpoBaTb 4acTOTy COKpaLLEHUN HeyTOMUMOWN
MblwLUbl. Kpome Toro, paclumpeHne nepugepuyecknx CocyaoB CHUMMAET YacTb Harpys3km C Hee.
Mpn HEBPONMOrMYECKUX HAPYLIEHUAX OYeHb Cepbe3HbIM MPeMMyLLEeCTBOM OKa3blBaeTcs
onTUMmn3aumsi KposoobpaleHnsa B mosre. [lokazaHo, YTO NUTaHNE MPaMOpPHbIM MSCOM NO3BONSET
YBENUYNTb CKOPOCTb peakunn. YaaeTcs B psge criydyaeB CnpaBUTbCH C HapyLEeHUAMU nepegaymn
HepBHOro curHana. OTmevaeTcs,, 4YTO 9TOT MNPOAYKT CMOCOBCTBYET MNOBBILEHUIO YPOBHS
remornobuHa. MpamopHoe MsICO NomoraeT CKopee BOCCTaHOBUTLCS MOCIE OXOroB M CEepbe3HbIX
nHdpekunn. OHO nonesHo, Koraa pas3BMBaETCA ropMoHanbHas AucdyHkuma (ecnu paboTta
rmnotanaMmyca u runogusa HeHopmarbHa WU BO3HWK caxapHbin anabet). PekomeHgyetcs
NCNonb3oBaTb MPAMOPHYIO FOBSAMHY B MUTaHUN GEPEMEHHbIX XXEHLUMH 1 ManeHbkux aeten [3].

Uto kacaeTcs TonMHamOypa — OTO YHWUKanbHbIA OBOL, OTANYAKLWNACA BbICOKMM
cogepxaHmem B ero knybHax (go 3,2% Ha cCcyxoe BeLLeCTBO), MpeacraBneHHoro 8
aMUHOKMCNOTaMK, KOTOPble CUHTE3UPYIOTCA TOSMbKO pPacTeHUsIMM U He CUHTe3NpylTCca B
opraHu3Me 4enoBeKa: apruHWH, BanvH, TUCTUAWMH, W30NEWUMH, NeWUMH, §NU3WMH, METUOHWH,
TpuntodaH, eHunanaHnH. B coctaB knybHem TonuHambypa BXOA