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TEXHUKA FblJIbIMOAPDI

TEXHUYECKUE HAYKU
MPHTW: 49.38.49

A. K. AMupoB, C.P. XXakcbibaeBa, XX.b. KagupoBa
KaparaHOMHCKWI rocygapCTBEHHbIA TEXHUYECKUI YHUBEPCUTET

PA3PABOTKA WEB-NMPUNOXEHUA ONA NMPOEKTUPOBAHUA OBPA3OBATEJIbHbIX
CUCTEM

AHHOMauyus. B cmamee npedcmasrneHa MoOepHU3ayus CO8PEMEHHbIX
KOMMYHUKaUUOHHbIX mexHosio2ul Orsi 3971eKMpPOHHO20 06ydeHuss U obyveHusi cmyOdeHmos.
Ucnonb3oseaHue UHMEPHemM-mexHonoauli 8 8biCWux y4ebHbIx 3aeedeHusix  co3darom
brazonpusmHsbie ycriosus 0ris bbicmpo2o passumus Hay4YHoU U rpakmu4yeckol dessmeribHocmu 8
chepe obpasosaHus. [Ipedocmaesnsomesi COBPEMEHHbIE Memodbl PoeKkmuposaHusi U
paspabomku web-ripunoxeHul. MpoussodumenbHOCMb MPUMEHSEMbIX MpogpamMMHbIX cpedcme
3asucum om cucmembi yrpasneHus basamu daHHbix (CYB[]), uHmeHcusHocmu 3anpocos, muna
cucmembl yripasneHus 6asamu daHHbIX U mpaHcnamopa. Moamomy dns GocmuxxeHus uerned,
rnocmaersieHHbIX 8 Ka4ecmee pes3y/ibmamoe aHasu3a mexHosoaull, Ucrosib3yemMbix npu co3faHuu
web-rpunoXeHul U Cywecmeyruux UHmMepHem-mexHosoaul, HeobxoOumMo UCroib308amb
KombuHauuro mexHosnoaul. O6bACHAMCS KOHUenuyuu U fioeuka pabomel ¢ web-rpunioxeHuUsmu,
6a3oebiM S3bIKOM rpocpammuposaHusi PHP u mexHonocusmu MySQL. [lNpeumywecmsa smux
mexHorsoaul ucrone3yromes 0ns paspabomku web-npurnoxeHus.

Knroyeenie crioea: web-ripunoxeHue, 6paysep, web-cepsep, 6aza OaHHbIX, Internet-
MexXHO102usi, MPoepamMmMupo8aHue.

UHdopmaTtnsaumna cuctembl obpasoBaHua Pecnybnukn KaszaxctaH W BHegpeHue
WHHOBALMOHHbLIX YCNYT ABNAIOTCHA OAHUM M3 OCHOBHbIX HanpasfeHNn cTpaHbl, NOCKonbKy XXI Bek —
3TO BeK WHopmaTtusaumm obpasoaTternibHoM cuctembl. OQHOW U3 WMHHOBAUMOHHLIX YCNyr B
obrnactn obpasoBaHus SABMASETCA MCMOMb30BaHWE WHTEPHeT-TexHornornn. [pu ucnonb3oBaHum
WHTEPHET-TEXHONOrMn B npouecce obydyeHMs Bo3pacTaeT LUEHHOCTb Ponu npenopaBaTens B
KOHCYNbTMPOBaHWM, KOTOPbLIN BbiaenseT 6onblle BpeMeHn Ha uccrneoBaHus. Takme MHHoBauum B
BbICLUMX YYebHbIX 3aBedeHusX co3galoT bnaronpuaTHble ycrnoBus Ang ObICTPOro pasBuTUSA
Hay4YHOM W NpaKTUYECKOW AeATenbHOCTU B cdepe obpasoBaHus. Peanusaums gomkHa 6biTb
nporpaMMHbIM NPOAYKTOM, KOTOPbIA cnocobeTByeT pa3paboTke obpasoBaTernbHbIX NPOrpaMm Ha
OCHOBE YHMBEPCUTETCKON Yy4ebHOW MporpamMmbl, a B3aMMOAEWCTBUE [OSDKHA OCYLLEeCTBMATHCS
yepes rnobarnbHyto ceTb.

LLnpokoe ncnonb3oBaHne NHTepHeTa Kak cpencrea MHpopMaunmn u pasBuTus MHTEPHET-
TEXHONOrMn HeobxoaAMMO OpraHn3oBaTb MEXaHU3Mbl XpaHEHUs y4ebHbIX MaTepuanoB B CUCTEME,
onucaHuns, obmeHa 1 noncka MexaHM3mMoB C UCNONb30BaHNEM BceMupHOW nayTuHbl, YTO NO3BONUT
nonb3oBartensmMm paboTtaTtb B pexume NpsaMoro AocTtyna K nHdopmaumn. Bce BBegeHHbIe OaHHbIE
OOJTKHbI ObITb NMpeacTaBneHbl B BUAE ONPenesieHHON CTPYKTYpbl 1 yvyebHoro kypca (puc. 1). OH
COCTOMT 13 y4ebHbIX MaTepmnarnoB 1 3akaH4YMBaeTCA TECTUPOBAHMEM CTYOEHTOB.

Ona poctmwkeHna 9Tux uene OOGBHEKTHO-OPUEHTMPOBAHHBLIN CTUIb MNPUMEHSIETCS B
COOTBETCTBMU C TPEBGOBaHUAMM K NPOrPaMMUPOBAHUIO.

Web-npunoxeHna — nporpaMMHas cuctema, KOTopasi UCNnonb3yeT UHTEPHET-MPOTOKOSbI
aona cBaA3n M ucnonb3oBaHuss HTML-cTpaHuy B KayecTBe B3aMMOAEWNCTBUA C MOSfib30BaTENEM.
Web-nprnoxeHus COCTOAT M3 KIMEHTCKMX W CepBEepHbIX KOMMOHEHTOB. KnueHTckas CTOpoHa
npegHasHavyeHa Ang B3anMogencTBns C NoNb3oBaTenem NpunoXeHusa u npegocrasnseTcs B web-
Opaysepe kak Habop HTML-ctpaHuy. CepBepHasa 4acTb npegoctaBnseTcs B Buae Habopa
KOMMOHeHTOB, paboTalowmx B web-6pay3epe, Ana xpaHeHus wHdopmaumm u o06paboTkm
NonNb30BaTENbCKNX 3aNPOCOB A5 MPUNOXEHUS.

BoT oBa oCHOBHbIX crnocoba co3gaHusi cepBepHOro pasgena Ang pasHbelx nnatgopm ans
cosgaHnsa web-npunoXxeHun:

1) dhopmmpoBaHme koga B Buae TeKCcTa B onpegeneHHom dopmaTe;
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2) BBegeHue koga onpeneneHHoro tmna.
MepBbI NogXxo AaeT NpeKkpacHy BO3MOXHOCTb MOBLICUTb NPOU3BOAUTENBHOCTb.

Coznartene AoMMHWUCTPATOP AdMmrHWCTpaTop CTyneHT
CHCTEM Kypca
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PucyHok 1 — CTpykTypa y4ebHoro kypca

Web-npunoxeHns BaxkHbl NS NCNOMb30BaHMUS CUCTEMHbBIX PECYPCOB B Ka4eCTBE KIMNEHT-
cepBepHbIX NpUoXeHnin. NMponssoanTeNbHOCTb MPUMEHSAEMbIX NPOrPaAMMHBbIX CPEACTB 3aBUCUT OT
cucteMbl ynpaerneHus 6asammn paHHbix (CYB[), wHTeHcuBHOCTM 3anpocosB, Tmna CYB[O u
TpaHcnaTopa. lNoatoMy Anst AOCTUXKEHUS Lenen, NOCTaBNeHHbIX B KAYeCTBE pe3ynbTaTtoB aHanmsa
TEXHOSIOMMIN, WCNOMb3yeMbIX MPU CO34aHUN WeD-NPUNOXEHUN U CyLLECTBYIOLUMX WHTEPHET-
TexXHoJIornm, HeobxoaMmMo UCnosfib3oBaTb KOMOMHALMIO TeXHONOMMM. B cBA3M ¢ 3TM HeobxoamMmo
N3y4nTb pPasfUYHbIE TEXHOSMOMMU B3aUMOAEWNCTBUS KIMEHT-cepBep. MHorne web-npunoxeHns
OCHOBaHbl Ha UCMOMb30BaHMM BHYTPEHHUX NporpaMm, ynpasnsembix web-cepsepom. C nomoLbo
3TOr0 MporpaMmMHOro obecneyeHns Bbl MOXeTe co3faTb web-npunoxeHue C OUHAMUYECKOW
nHdopmaumen 06 obHoBNEHNN.

Ytobbl co3gaTtb web-npunoxeHue, Mbl paccmMoTpumM 6a30BbIN A3blK NPOrpamMMMUpPOBaHUS
PHP. 3T0oT A3blk LWMPOKO wucnonb3yetcda Ans paspaboTkm web-npunoXxeHnn w cosgaHust
OWHamMnyecknx web-cantoB. brnarogaps csoern npocTtote, 6oraton (PyHKUMOHANbHOCTW, KpOCC-
nnatopmMeHHomMy 1 6ecnnaTHOMY pacnpoCTPaHEeHUI0 UCXOOHOrO KoAa, 3TOT A3blK uaeanbHO
noaxoauT ansi pa3paboTku BOMNbLIMX UHTEPHET-CUCTEM.

Camble 6Gonbwme cantbl, ucnonb3yowme PHP, BknwovaoT Facebook, In-Contact,
Bukuneguio, YouTube. CylieCTBEHHbIMW MPEMMYLLECTBAMU A3blka SBMNSIOTCA HanMune Takux
WHCTPYMEHTOB:

ATomaTn4yeckoe naseneveHne Hactpoek POST n GET, a Takke nepeMeHHbIX cpeabl web-
cepBepa B npegonpeneneHHbiXx MmaccmBax;

Habop ynpaeneHus gannamm nokasnbHbIX U yaaneHHbIX (anos;

ABTOMaTU4eckn otnpaenaTe HTTP-3aronoBok;

PepaktupoBaTb dhannbl, 3arpyXeHHble Ha cepBep;

PabotaTtb ¢ HTTP-3aronoekamu n HTTP-aBTopm3aunen;

PaboTta ¢ yganeHHbIMn hainamm 1 COKeETamu.

PHP-ckpunTbl BLINOJTHAKOTCS Ha CTOPOHE cepBepa M He TPebyoT OT KIIMEHTa YCTaHOBKM
AOMNOMHUTENbHOro nporpammHoro obecneyeHusi, kpome web-6paysepa. B oTBeT Ha KnueHT
TEeKCTOBbIN LOKYMEHT C MHCTPyKUuMAMM Ha a3blke HTML oTnpasnsietca B nobov COBpeMEHHbIV
Gpaysep. B cBa3u ¢ atum goctyn K MHTepHeTy MOXeT nonyunTtb Ntobon nonb3osatens MK [1].

PHP moxeTt B3ammogencteoBatb co Bcemu npotokonamm IMAP, SNMP, NNTP, POP3 u
HTTP, a Takke cokeTaMmn u pyrummn npoToKoamu.

MoaToMy oyeHb npocTo co3gaTb PHP- npunoxeHwe ONA paccbinky nucem, Hanpumep
OTKPbITOK CBOUM Apy3bsiM. PaHee rosopunocb 0 ToM, YTo PHP reHepupyeT cTpaHuubl, HO €ro
BO3MOXHOCTM Ha 3TOM He wucdepnbiBatotca. C  nomowbto PHP  MoxHO dhopmupoBaTth
n3obpaxenus, dannel Tuna PDF, a Takke Flash-aHumauuio. Pabota ¢ cannamm Toxe sasnaetcs
YacTblo paccMaTtpmBaeMoro asblka. PHP npegctasnseT nonHbid cnektp yHKUMIA Ans 3TOro: Bbl
CMOXeTe yaanaTb, KonupoBaTb, Co3daBaTb (Palfibl, 3anvcbiBaTb UM M3biMaTb U3 HUX HYXKHYHO
nHdopmaumio.
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Kak n Bce a3blkn nporpammupoBanusi, PHP nmeet cBol COBCTBEHHbIM CUHTakcuc. Ero
CUHTakcnc odeHb noxox Ha C wn Perl. Kaxgbim ckpunt B PHP HaunHaeTca <?, n OOMKHO
3aKaH4yMBaTbCA CroBoM ?>. KOMMeHTapum Takue xe, kak u B C / * — B Hayane * / — koHuax. PHP —
3TO YHMBEpPCanbHbIA A3blK C YETKMM CUHTAKCMCOM, KOTOopbin obnagaet csovctBamu Perl n C un
npegHasHadeH ana  paboTbl CO  chneuuwanbHbiM  MHTepnpeTaTtopom.  [lpeumyllecTtsa
nHtepnpetatopa PHP: nerko Hantm owwnbky BO Bpemsi BbINOMHEHUS nporpaMmmbl. B cnydvae
TPEBOIrM MHTEpNpeTaTop AaeT COObLIEHME, YTO YTO-TO HE TaK B AAHHbIA MOMEHT.

BaxHbiM npenmywiecteBom PHP aBnaetcs wmpokoe wucnonb3oBaHue ©0a3 OaHHbIX.
NaoeanbHO noaxoauT ansa G6eicTpon n adhdpekTnBHOM pa3paboTkn web-npunoxennn Ha 6asze PHP n
MySQL c¢ mncnonb3oBaHMeM TEXHOMOMMA C OTKPbITbIM MCXOO4HbIM KoAoM. 3onbHukoB [.C. kHure
«PHP5». Kak camoctosTenbHO co3gaTb canT nobon CnoxHocTu» [2] nogdepkuBaeT, 4TO B
ocHoBHOM PHP ucnonb3yetcs B cBA3ke ¢ 6asamu AaHHbIX. Ha OaHHbIA MOMEHT OHW SIBMSIOTCS
cambIiMK YOO6HbIMKU XpaHunuwamm nHgopmauumn. Cenyac gaxe camble 0bblYHbIE TOCTEBbLIE KHUTU
JenatoT ¢ npuMmeHeHnem 6a3 faHHbIX, a 6onblne MHAOPMAaLMOHHBIE NopTanbl BOOOLLE CMOXHO
npencrtaButb 6e3 Hux. Asbik PHP nossonset pabotatb ¢ pasnuyHbiMKM Tunamun 6a3 OaHHbIX,
Takumn kak MySQL, ODBC, InterBase dBASE, FoxPro n gp. iHTepdenc goctyna K HAM OYeHb
NPOCTOM WM AOCTYMHbLIN Aaxe ANS HauduHawowux. Takke LIMPOKO WUCMHMb3YeTCAa BO3MOXHOCTb
paboTbl C 3NEKTPOHHOM no4vTon [3].

MySQL — 910 BblcOKO3(hGEKTUBHAS M HaAeXHasd CcucTema YnpaBfieHUsl OaHHbIMMU,
KoTopasi xopowo uHTerpupyetca ¢ PHP u, ¢ gpyroh CTOpPOHbI, OUHAMUYECKUMU WHTEpPHeT-
npunoxenmamun. O4veHb 3(PPEKTUBHO XpaHUTb 6GonblumMe 0O6beMbl AaHHbIX Yepe3 HocuTenu
AaHHbIX. O6blvHO MySQL ncnonb3dyeTcs Kak cepBep, KOTOpbIM B3auMOAENCTBYET C foKasbHbIMU
WM yganeHHbIMM  KnneHTamn. BaxHonm ocobeHHOoCTbio 6Gasbl AaHHbix MySQL  sasndetca
BO3MOXHOCTb KOMUPOBaHUA [aHHbIX, TO €CTb KonupoBaHusa konuin. [mbkoctb CYBO MySQL
noaaepXnBaeT MHOXECTBO TUMOB Anarpamm.

HekoTopble BoamoxxHocTen MySQL.:

— noAadepXuBaeTCcs HeorpaHMYeHHoe KONMUYeCTBO Mosib3oBaTenien, 0QHOBPEMEHHO paboTaroLmx
c 6a3oM JaHHbIX;

— KOMMYeCTBO CTPOK B Tabnuuax MoxeT gocturaTte 50 MIH;

— OblcTpoe BbINOfHEHWE koMaHa. BosmoxHo MySQL cambin  ObiCTpbld  cepBep U3
CYLLIECTBYIOLLMX;

— npocTas u acpdekTmBHasa cuctema 6e3onacHOCTML.

OTn ocobeHHOCTH, a Takke npocToTa M ObIcTpoTa paboTbl NporpamMmbl BO MHOMOM
obycnaenuealoT BbIGOP MMEHHO 3TOr0 NPOrpaMMHOro MNpoAyKTa B KayecTBe CpeacTBa
NpoekTUpoBaHus paspabaTbiBaeMoro web-npunoxeHus.

CyulectByeT MHOrO TEXHOMOMMN ANS CO34aHuUs Web-npunoXeHus, HO NUb HeMHOorne
Nno3BONAT BaM pewwnTb BONMbLIMHCTBO 3adad, CToswmux nepeq paspaboTtdvkamu nporpamm. [pu
paspaboTke web-npunoxeHnMn M3 BCEX COBPEMEHHbIX WeEb-TEXHOMOrMn, KOoTopble MO3BOMSHOT
co3gaBaTb MHTepaKTUBHble web-CcTpaHuUbl, Bbl JOMKHbI BbibpaTh Hanbonee noaxoasiwnin BapuaHT
ANA  HayanbHblX 3agad. WM3yusB BO3MOXHOCTb MNPUMEHEHUS [Ons CTYAEeHTOB MepenoBbiX
TEXHOJIOTMIN 0BYyYeHUs, MOXHO caenaTtb BbIBOA4 O TOM, YTO rnobanbHbii MIHTEPHET, BKNtoYas web-
npunoxeHus, sBnaeTcsa Havbonee noaxoAsien KOMMYHUKALMOHHOW cCpefon Ans opraHusaumm
o0y4eHus.
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BINIM BEPY XXYUECIH XXOBANAY YLUIH WEB-KOCbIMLUAHbI K¥PY
A XK. Amnpos, C.P. XKakcbibaeBa, XK.b. Kagbiposa

Makanada anekmpoHObI 6inim 6epy xoHe cmydeHmmepOi OKbImMy YWIH Kasipai 3amaHfbl
KOMMYHUKauUsinelK  mexHonoausnapdsl xemindipy Kapacmbipbiiadbl. Beb-KockbiMwarnapobl
XobanayObiH eHe  OambimyOblH 3amaHayu  odicmepi  ycbiHbiiFaH.  KondaHbinambiH
barOapnamanbiK xacakmamaHbiH ©HiMmOiniei Oepekmep KopbiH backapy Xyueci, cypay
KapKbIHObIbIFbI, Oepekmep KopbiH backapy XXyUeciHiH mypi xeHe aydapmauwlbira balinaHbiCmel.
CoHdbikmaH, eeb-KocbiMwarnapObl xXoHe KondaHbicmarbl UHMepHem-mexHosioa2usnapob xacayda
KondaHbinambiH mexHonoausnapdsl mandayobiH Homuxesiepi pemiHde KolbinFaH Makcammapra
Xemy ywiH mexHonoausnapobiH ylnecimiH kKondaHy kKaxem. Beb-kocbimMwanapdbl a3ipreyze
apHanfaH ynai pemiHoe PHP mexHosnoausicbl Kapacmbipbinadbl. Beb-KocbimwanapObiH XYMbIC
icmey myxbipbiMOamarnapbl MeH roaukackl, PHP Heeisai 6ardapnamanay mini xoHe MySQL
mexHorsoausnapbl myciHlipinedi. byn mexHonoausinapdbiH apmbiKWbiibiKmMapbl 8€6-KOCbIMWaHb!
a3ipney KesiHoe KondaHblnaodsbl.

TyliH ce3dep: Beb-KocbiMwa, bpay3ep, seb-cepsep, depekkop, Internet-mexHonoausinap,
barOapnamanay

DEVELOPMENT WEB-APPLICATIONS FOR DESIGNING EDUCATIONAL SYSTEMS
A. Amirov, S. Zhaxybaeva, Zh. Kadirova

The article discusses modernization of modern communication technologies for e-learning
and student education. The use of Internet technologies in higher educational institutions creates
favorable conditions for the rapid development of scientific and practical activities in the field of
education. Modern methods of designing and developing web-applications are provided. The
performance of the software used depends on the database management system (DBMS), the
guery intensity, the type of database management system and the translator. Therefore, to achieve
the goals set as the results of the analysis of technologies used in creating web applications and
existing Internet technologies, it is necessary to use a combination of technologies. The concepts
and logic of working with web-applications, the basic PHP programming language and MySQL
technologies are explained. The advantages of these technologies are used to develop a web-
application.

Key words: web-application, browser, web-server, database, Internet-technology,
programming

MPHTW: 67.11.29

K.B. BoprekoBa
EBpasuninckmun HaunoHanbHblM yHMBepcuteT nmenn J1.H. N'ymunesa, r. ActaHa

AHANN3 PE3YNIbTATOB OMPEAEJNIEHNA HECYLLEM CNOCOBHOCTU
COCTABHbIX XXENE3OBETOHHbIX CBAU

AHHOmMauusi: B cmamee npugedeHbl pe3ynbmamei uccriedosaHusi onpedernieHust Hecyuiel
crnocobHocmu cocmaeHbIX Xesfie306emoHHbIX ceall, MPUMEHEHHbIX 8repebie Ha CMpoumesibHoU
nnowadke « CoopykeHusi pa3epy3ku epy3oe» 8 3anadHom KaszaxcmaHe. Hecywasi criocobHocmb
ceall bbina onpedenieHa 0OObIYHBLIMU UHMEPNpPemMayuOHHbIMU Memodamu, 6bI4UCIUMESbHbIMU
memodamu 8 KomrbromepHoul rpozpamme APILE analysis u no kasaxcmaHCKoOMy cmaHOapmy, a
makxe OuHamu4veckum memodom PDA (pile driving analyzer) npu 3abueke ceali. Pe3ynbmamabl
UHmMepnpemayuoHHbix memodos De Beer, Davidson, Fuller&Hoy u Butler&Hoy 6binu HaldeHb!
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CXOXUMU C OaHHbIMU, [Ofy4YeHHbIMU OQuHamudeckum Memodom PDA, ebiqucriumersnbHbIiMuU
MemoOamu 8 KomrbomepHoU rpospamme APILE analysis u ka3axcmaHCcKOMy cmaHoapmy,
OnucaHHble 8 cmambe MemoObl Mo2ym Obimb MPUMEHEHbI Onsi onpedenieHus Hecyuweu
criocobHocmu ceall u aHanu3a esaumodelicmeusi 3abusHbIX cgall CO CIIOXHbLIMU 2pPyHMO8bIMU
ycrnosusimu 3arnadHo2o KazaxcmaHa.

Knrouyeenie cnoga: ucrnbimaHus ceali, APILE, PDA, Hecywas criocobHocmb

CocTaBHble Xenes3obeTOHHble cBau ObliM BnepBble YCTAHOBMEHbI HA CTPOUTENbHOWM
nnowagke npoekta «CoopyXeHne pasrpysku rpy3oB» — BaXXHOMO CTpaTerMyeckoro npoekra no
paclMpeHnio HeTAHbIX MECTOPOXAEHUA MO MapLUpyTy TpaHCNopTUPOBKM rpy3oB Ha Cesepo-
BocTo4yHou Yactn Kacnunnckoro mopsi.

CoopyxeHnne gns pasrpysku rpy3oB (aanee — CPIN) npeacrtaBnseTt cobon cneumanbHyto
Xene3obeToHHY0 MOBEPXHOCTb, NoAAepXuBaloLLyto Bonbluve KpaHbl, Heobxogumble Ond
pasrpyskun rpysoBbIX KpynHorabapuTHbIX U reHepasnbHbIX FPY30B.

[ns KOMNNEKCHOro n3ydeHns B3anmMoaenCTBUS COCTaBHbIX XKene3o0eTOHHbIX CBan (fanee —
CXBC) ¢ rpyHTOM ObINIM NpoOBeAEHbl NONEBbIE CTAaTUYECKME U OMHAMUYECKME UCTIbITAHUS CBal Ha
TecToBble cBaw. [lepen ycrtaHoBkon cBan 6binv caenaHbl nNuaepHble OypoBble CKBaXKMHbI.
CKBaXXWHbl ObINM N3roTOBMEHBI ABYMSA METOAAMM C BblEMKOM 1 6e3 BblEMKW FpyHTa.

CXBC cocTosan M3 gByx CErMEHTOB C nonepeyHbiM cedeHnem 40 cm x 40 cM C AnuHom
HWkKHero cermeHta 16,0 M 1 BepxHux cermeHToB 9,5 n 11,5 M. ['ONoBa HWXHEro cermMeHTa U
HWKHASA YacTb BEPXHEr0 CErMeHTa MMEenn cTarbHble NIACcTUHbI, KOTOPbIE UMENWN COEANHUTENBbHbLIE
1 3anuparome mexaHnamol. CBan BbINN NOKPbITbl AHTUKOPPO3UIMHBIM MaTepuanom (BUTyMHbIM) K
OTMeYeHbl nonepeyHbiMn NUHMAMU Kaxable 0,25 m. lNepen 3abvBKOW HWXHEro cermMeHta Ha
BEPXHIOK YacTb cBam Obifa NnpukpenneHa HennoHoBasa nnactmHa (Emeca) ¢ npeaenom Teky4ecTu
72 Mlla n TonwmHon 6 cm. MNMpn 3abuBke mMexay MOSIOTOM U CBaen UCMONb3oBann AepeEBSHHYIO
noayLwky. HennoHoBas nnactuHa 1 AepeBsiHHas nogyLlka CnyXunuv Ans cCoOXpaHeHus rofoBbl cBau
B XOpOLLEM COCTOSIHAW.

Tepputopus npoekta pacnonoxeHa Ha CesepHom Kacnunckom wenbge. Cenvac B
ceBepHon vactm Kacnmmckoro mopsi Boga WMMEET OrpaHUYeHHyr rniyouHy (makcumym 5-8 ).
YpoBeHb Bogbl B Kacnuickom mope 3aBucuT OT GanaHca mexagy NPUTOKOM peyHon Bogbl U
ncnapeHvem.

B Tabnuue 1 nokasaHa WHXeHepHO-reonornyeckass CTpykTypa CTPOUTENbHOW NOLLaAKN.
OHun 6bInNK NonyyeHbl B pesynbTaTte NnabopaTopHbIX TECTUPOBAHUNA.

Tabnuua 1 — NHxeHepHO-reonormyeckas CTpykTypa CTPOUTENbHOW NoLaiku
Fny6V|Ha C () Ynatural Su
cros, M Twn noysBbl | OBWAA KOHCUCTEHLUUA rpan. cH/M3 «a Eoced
0,5 nn Markunin, TBepabin 0.7 29,4 19.3 - 2.750
4 MECOK CpearennotHu, 2.7 | 315 | 190 - | 30.000
MIOTHBLIN
4 MUHA »KecTkas 20.8 24.7 19.1 80 2.000
19 MUHA MnoTtHas 25 24.7 20.2 150 2.000

Ha ctpouTenbHOM nnowanke B MOMEBbIX YCMOBUAX MCMAbITAHO TPU  COCTaBHbIX
Xene3obeToHHbIX cBai. [loneBble AMHAMUYECKNE UCTBbITAHUSA CBaWl BbIMOMHANMUCH HA COCTaBHbIX
Xene3obeToHHbIX cBasx ¢ nomowpto PDA (AHanusatop 3abuBkm cBanm — mopenb PAX) c
ncrnione3oBaHnem ycraHoBkn JUNTTAN PM25LC ¢ rmgpaennyecknum mornotom HHK-9A Becom 9
TOHH 1 Hacagkon 990 kr. Ha TecTtoBble cBau ObinNM yCTAHOBMEHbl AATYUKW, MOAKMYEHHbIE K
aHanusatopy (PDA) 4yepes cneumanbHble kabenda. [Ana kaxgoro yaapa monota PDA cpasy
oTobpaxkaeT Ha 3KpaHe MOHMTOPA U3MEPEHHYK CUNY MOA HWKHUM KOHUOM CBau Fmeasured (1) M
CKOPOCTb NepeMeLLEHNSI CBaWN Vmeasured (1) B 3@BUCMMOCTN OT BpeMeHU. Pe3ynbTaTbl AMHAMUYECKMX
NCMbITAHUN aHanNU3npyTCcsad B KOMMblOTEPHOW nporpamme PDIPLOT2 Ver 2016.1.56.3-Case
Method & iICAP® Results.

CpenHsast Hecywaa CcrnocoBHOCTb COCTaBHbIX Xerne300eTOHHbIX CBal, MNOSMYyYEHHbIX C
aHanM3npoOBaHHbIX AaHHLIX [2], NOkasaHa B Tabnuue 2.
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Tabnuua 2 — Pe3ynbtaTbl AMHAMUYECKUX UCTbITAHUIA cBal (ed. u3Mm. B kKH)
HanmeHoBaHve Al A2 A3
Hecywas cnocobHoCTb 2202 1768 2497

Tpn noneBbIX UWCMbITAHUS Ha cTaTudeckylo Harpysky 3278 kH npoBefeHbl corrnacHo
TpeboBaHuamM D1143 AmepukaHCKOro obLiecTBa MO UCMbITAHUIO MaTepuanoB U BbiNM NOMyYeHbl
KpuBble Harpyska-ocagka [1]. Ha pucyHke 1 nokasaHbl OCHOBHble MoKasaTenu corracHo
npoBefeHHbIM UCTbITAHUSIM.

CornacHo nosy4yeHHbIM KpUBbLIM Harpyska-ocagka npu npoBedeHUN MosieBblX MCMbITaHWUN
CBall Ha CTaTMYECKyl0 Harpysky onpegeneHbl pasfnuMyHbIMW MHTeprnpeTaumoHHbIMM MeTogamu
HecyLlas CrnocoBHOCTb TECTUPYeMblX COCTaBHbIX >Xene3obeTOHHbIX cBaw, a MMeHHo Davisson,
Chin, De Beer, Fuller&Hoy, Butler &Hoy n Decourt [3, 4].

HATPY3KA - OCAOKA

HATPY3KA, kH
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600

20

ANvHa
A1=255m, A2=27.5m, A3=255m

OCAAKA, mm

MonepeqHoe ceverme: 40x40 cm

nuaepHoe BypeHue MeTofoM
30 6e3 soiemky rpyHTa d.330 mm, =12 m

-=Al A2 -0-A3

Pl/lcyHOK 1 — OCHOBHbIEe MOKasaTenm CorfacHo nposeneHHbIM UCMNbITAHNAM

N3 cpaBHeHMs pe3ynbTaTOB MHTEpnpeTauun pasnuyHbiMM MeTO4amMu MOXHO caenatb
BbIBO4, O TOM, YTO MeToAabl akcTpanonaumm Chin n Decourt aHanormyHbl M NokasbiBalOT camble
BbICOKME 3HAYEHMS MO CPAaBHEHUIO CO BCEMM pe3ynbTaTaMu UCMbITaHHbIX cBau, metos Butler&Hoy
AEMOHCTPUPYET MUHMMAarbHOE KONMMYEeCTBO Hecyllen cnocobHocTn. B atom crnyyae meToabl
Davidson, De Beer n Fuller&Hoy gatoT ycpegHeHHble 3Ha4veHus (tabn. 3).

Tabnmua 3 — Hecywasa cnocobHocte CXXBC, onpegeneHHas WHTepnpeTauuoHHbIMU
mMeTogamu (ed. usm. B kH)

MeToabl Al A2 A3
Davidson 2873 2400 2609
Chin 5000 5000 5000
De Beer 2322 2287 2584
Fuller & Hoy 3012 3025 3028
Butler & Hoy 2279 2224 2445
Decourt 4931 4624 4988

B nporpammHom obecnedeHnn APILE analysis ucxogHbiMM daHHbIMW  Ons aHanmsa
NPUMEHSNNCE  (PM3NYECKMEe WU MexaHUYeCcKMe XapakKTepUCTUKM CroeB [PyHTa CTPOUTENbHON
nnowaakn. CornacHo Tabnuue 1, pacyeTt Hecylien cnocoGHOCTU OAHOM CBaw NMpu BepTUKaNbHOM
MOrpy>XeHMM NpoBOAMUICA YeTbipbMA MeTogamu, KoTopble 6binv pekoMeHAoBaHbl AMEPUKAHCKUM
nHCTUTYyTOM Hedptn (API), PegepanbHon aBTomMobunbHOW agmuHuctpaumen CLUA (FHWY),
Apwmenckum kopnycom umHxeHepoB CLUA (Army Corps) n Lambda [5]. Hecywasa cnocobHocTb
HanpsIMyto 3aBUCUT OT rNyOuHbBI NOrpyXeHns ceaw.

B Tabnuue 4 nokasaHbl 3HayeHus Hecywen cnocobHoctn CXKBC, nonyveHHble U3 BCeX
yeTblpex MeTodoB aHanu3a APILE, a Takke ux ycpefHeHHble 3HaveHus. M3-3a orpaHuyeHun B
nporpammHoMm obecneveHnn APILE analysis ans pacyeta He y4yuTbIBancsl Crnown rpyHta (un)
TonwmHom 0,5 m.
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Tabnuua 4 — Pesynbtatbl Hecywlen cnocobHocTu, onpeneneHHble B nporpamme APILE
analysis (eg. nam. B kH)

Ne | MeTtoabl Al A2 A3
1 | API 2430 2744 2130
2 | FHWY 2314 2521 2108
3 | Army Corps 2332 2572 2092
4 | Lambda 2088 2337 1848

YcpegHeHHoe 3HavYeHne 2291 2544 2045

Hecyu.l,yro CMOCOBHOCTb NCNbITyeMbIX BUCAYUX CcBall MOXHO onpegenAatTb Kak CyMmmy cun
pac4eTHbIX COI'IpOTI/IBJ'IGHVIVI FPYHTOB OCHOBaHWIM MOA4 HWXHAM KOHLIOM CBan U Ha ee ©okoBoW

noBepxHoCTK no copmyne [6]:
Fd:7/c(7’cRRA+UZ7/cf fih,) 1)

roe Fg — Hecywas crnocobHocTb; ), — KO3MMUUMEHT ycrnoBun paboTbl cBav B TPyHTE,

npuHumaembii ¥, = 1.0; R — pacyeTHoe CONpPOTMBIEHUE TPYHTa MOA HWXXHUM KOHLOM cBawu, klla,

npuHumaembli no Tabnuue 1 CHul PK (= 8700~9100 kPa); A — nnowagb OnupaHus Ha rpyHT
cBau, M?, MpuHMMaemas no nroiaan nonepeyvHoro ceveHns ceav (= 0.16 m?); U — HaPYXKHbIN

nepuMeTp NoMnepeyHoro ceveHmst ceam, m (= 1.6 m); fi . pacyeTHoe ConpoTUBIIEHNE i-CNOA rPyHTa
OCHOBaHus Ha 60KOoBOW MoBepxHOCTU cBaw, kla, npuHumaemoe no tabnuue 2 CHull PK (f1=15,
f,=35, f:=44, £,=72~76 kPa); h.: TonwwmHa oaHOro cnosi rpyHTa, conpukacarolerocsi ¢ GOKOBOVA

NOBEPXHOCTLIO, M., V@ , Ve — KOULMEHTHI yCrioBuin paboTbl rpyHTa COOTBETCTBEHHO MOA

HVXXHMM KOHLIOM 1 Ha BOKOBOW MOBEPXHOCTU CBaW, y4UTbiBaKOLWME BNNSHME cnnocoba norpyKeHns
CBaun Ha pacyeTHOE COMPOTUBIIEHMWS TPYHTA 1 NpMHMMaemble no Tabnuue 3 CHull PK (=1.0).

B T1abnuue 5 nokasaH pesynbtat onpegeneHus Hecyuwen cnocobHoctn CXXBC no
KasaxcTtaHckoMy CTaHO4apTHOMY METOAY BblYUCIEHUS.

Tabnuua 5 — PesynbTtathl BoluncantenoHoro metoga no CHull PK (eg.nsm. kH)
HanmeHoBaHue ceau Al A2 A3
Hecyuwiaa cnocobHOCTb 2836 3043 2670

C nomoLblo MeTodoB MHTeprpeTauun Bbinn n3yveHbl Hecylime CnoCOBHOCTU COCTaBHbIX
xene3obeToHHbIX cBan npwu Harpy3ke 3278 kH B npoekte CoopyxeHue pasrpy3km rpys3oB B
3anagHom KasaxcTtaHe. WX pesynbTaTbl CpaBHeEHbl C pesyrnbTaTtamu, MoslyYeHHbIMU Ha OCHOBE
aHanmsa PDA u APILE. [lna makcnmanbHon Harpy3km 3278 kH yctaHoBneHo, uto metogbl Chin n
Decourt npeacraensaioT Hanbonbwmne 3HavyeHusi. Metogbl De Beer, Davidson u Fuller&Hoy 6binn
cxoxmmn. B TO ke Bpems pesynbTaTbl cornacHo metogy Butler&Hoy ©Obinv aHanornyHbel ¢
AaHHbIMK PDA, BbluncnutensHbiMn metogamu APILE analysis n no CHully.

CpaBHeHMWe pe3ynbTaToB aHaAusa

3000
2500
2000 1
1500 7
1000 +
500

Chin, Decourt, De Beer Davidson | Fuller and Hoy | Butler and Hoy APILE, BoMCTesme
cpeasee cpeapee no dopmyne
A1 4966 3000 2870 2500 2100 2202 2291 2836
a2 am2 | aso | o0 | 2900 208 | 18 | 244 | 3043
[ ama | s 717 | 2900 20 | 2a97 2005 | 2670

[na makcumanbHOM Harpy3ku Bce mMeToabl uHTepnpetauuun, kpome Chin n Decourt, ganu
Gonee HM3KMe NPOrHO3bl. ATO OYEBUOHO, MOTOMY YTO pe3ynbTaTthl aHanm3a PDA, APILE analysis n
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CHuM  PK nogxogAaT 4ns NpPOrHO3MPOBaHWS  MaKCMManbHOM  Hecyllenl  CrnocoBHOCTMW.
OkoHuyaTenbHasi Hecywlasi CnoCOBGHOCTb COCTaBHbIX >Kene300eTOHHbIX CBaW Ha CTPOMTENbHON
nnowaagke coctasndaet B npegenax 2000 ~ 3000 kH.

OnucaHHble B cTaTbe MeToAbl MOryT ObiTb MPMMEHEHbl ANA OnpedeneHust Hecyluewn
CrnocobHOCTM CBal M aHanu3a B3aumogencTBus 3abuMBHbIX CBa CO CIOXHbIMUA TPYHTOBLIMU
ycnosusaMmn 3anagHoro KasaxcrtaHa.
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K¥PAMA TEMIPBETOHAbI KAOAJTAPAbIH KO TEPYLUI KABINETTIINNH
AHBIKTAY HOTUXENEPIH TANOAY
K.B. BoprekoBa

Makanada bambic KasakcmaH o0bribicbiHOa  opHanackaH  «Kykmepdi  mycipy
umapameiHbIH» KYpblfbiC ajlaHbiHOarbl anfaul pem KorndaHbinFaH Kypama memipbemoHObI
KadanapdeiH Kemepywi  KabinemminieiH aHbiKmay  Macesieci  kenmipinzeH.  Kypama
memipbemoHObl KadanapdbiH Kemepywi Kabinemminiei KapanalbiM UHMEPrnpemayusinbIK
a0icmepmeH, APILE analysis komrnbiomep barOapnamacbiHOa oHe KasakcmaHObiK cmaHOapm
bolibiHwa ecenmey adicmepiMmeH, COHbIMEH Kamap KadanapObl Kary kesiHde PDA (pile driving
analyzer) OuHamukarsbik 8diciMmeH aHbikmarsiraH. De Beer, Davidson, Fuller&Hoy xeHe Butler&Hoy
uHmepnpemauusnsik adicmepiHiH Homuxenepi APILE analysis komnbiomepnik 6ardapnamacsi
MeH KasakcmaHOblK cmaHOapm 6olbiHwa ecenimey adicmepimeH xoHe PDA OuHamukarbiK
adicmepiHiH HamuxenepiMmeH ykcac ekeHOiei aHbikmasiraH. Makanada ycbiHbiiFaH adicmepoi
KadanapdbiH kKemepywi KabinemminieiH aHbIKMay YWIH XoHe KarbliambiH KadasapObiH bambic
KaszakcmaH kypdesii monbipak xarlalibiHOa e3apa epekemmecmiagiH manday ywiH KosndaHyfra
6os1a0kbI.

TytiH ce3dep: kadanapobl cbiHay, APILE, PDA, kemepyuwi kabinemmirnik

ANALYSIS OF THE RESULTS OF DETERMINATION OF PRECAST CONCRETE
JOINT PILES CAPACITIES
K. Borgekova

The paper presents discussions of the bearing capacities of precast concrete joint piles
from construction site of the port of Prorva located on the Northeast Caspian Sea. Precast
concrete joint piles with cross-section of 40 cm x 40 cm with the total length of 27.5m were used
first time in the West Kazakhstan. The piles bearing capacities were received by variety of
conventional interpretation methods, computational methods as APILE analysis and Kazakhstani
standard method, as well as by pile driving analyzer. The conventional interpretation methods were
applied to load-settlement curves obtained by static loading tests. The analysis showed the highest
pile capacities from the Chin interpretation and Decourt extrapolation methods. The results from
De Beer, Davidson and Fuller & Hoy interpretation methods were similar. The result from Butler &
Hoy interpretation method was found similar to the ones obtained from pile driving analyzer, APILE
analysis and Kazakhstani standart. The consequentially performed procedures described in the
paper may serve as practical guideline for engineers and design-engineers.

Key words: pile loading tests, APILE, PDA, pile capacity
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MPHTW: 53.49.07

C.A. lN'yueHko, A.LLl. Cbi3abikoBa, C.C. Kacbimos, B.M. OpoB
KaparaHguHCKuI rocygapCcTBeHHbIN yHMBepeuTeT uM. E.A. BykeToBa

CTPYKTYPHO-®A30BbI COCTAB U CBOMCTBA MHOIOJ3JIEMEHTHbIX NOKPbITUN

AHHOomauyus. OdHa U3 Kndesbix npobrem, komopbie crnedyem pewums rpu co30aHuU
KOMMO3UUUOHHbIX UOHHO-MIa3MEHHbIX MOKPbIMUU — 2eHepayusi MHO20KOMIMOHEHMHbIX MOMOKO8,
ocaxOaembix Ha nolnoxky. OcHoeHass udes, ucriofib3ogaHHass 6 Hacmoswel pabome,
3aKn4anack 8 crnedyrouwem: 078 2eHepayuu MHO20KOMIMOHEHMHbIX MOMOKO8 UOHO8 pa3/iuYyHbIX
Memarnos, ocaxdaeMbix Ha MOOMOXKY, Mbl UCMOMb308a/lu MHO20Gba3HbIU KOMMO3UUUOHHbIU
KkamoO Ha O0O0HOU MywkKe 8aKyyMHOU ycmaHO8KU U OO0HOogha3HbIl Kamod u3 mumaHa Ha Opyeou
nywke B cmambe uccnedoeaH cmpykmypHO-¢ha308bili cocmage MHO20(hbasHbIX MOKPbIMUU.
Ob6HapyxeHo ob6pasoeaHue ceepxmeepdbix MNOKPbIMUU, [MOSYYEHHbIX pU OOHOBPEMEHHOM
pacnbinieHUU mumaHogo20 kamooda u kamoda 12X18H10T e cpede azoma, koada rnpoucxodum
obpasosaHue HUMPUOHbIX ha3. dmom pe3ysibmam uMeem 8axHOe Mpakmu4yeckoe 3HadyeHue Orsi
yrpoYyHeHuUs1 demariell MexaHU3Mo8 U MalwUuH PasfiuyHbIx ompacnel fnpoMbIWiIeHHOCMU, 8 mom
qucrie u 0ns Oemarieli agpezamos meriosbix 31eKmpocmaHyud.

Knrouyeenie cnoga: nokpeimue, rnnasma, kamod, Humpud, meepdocmse, CMpyKkmypa

Cpeon MeTOOOB HaHECEeHUs1 3alMTHbIX MOKPbITUW, OCHOBaHHbIX Ha BO3AEWCTBUM Ha
NMOBEPXHOCTb AeTann MOTOKOB YacTWul, M KBAHTOB C BbICOKOW 3dHepruen, Gonbllioe BHUMaHue
NpuBreKaT BaKyyMHble WMOHHO-Na3MeHHble MeToabl [1-4]. XapakTepHoW UX 4YepTon SBNAeTCs
npsiMoe npeobpasoBaHUe 3MNEKTPUYECKON SHEPTUU B 3HEPIUI0 TEXHONOrMYeCcKoro BO3AeNCTBUS,
OCHOBaHHOWN Ha CTPYKTYPHO-(ha30BbIX NPeBPaLLEHMNAX B OCKAEHHOM Ha NOBEPXHOCTU KOHAEHcaTe
NN B CaMOM MOBEPXHOCTHOM Crioe AeTarnu, NOMeLLEHHOW B BaKyyMHYIO Kamepy.

OCHOBHbIM JOCTOMHCTBOM [aHHbIX METOAOB SABMSAETCHA BO3MOXHOCTb CO3[aHuUs BecbMa
BbICOKOIO YPOBHSA (PU3NKO-MEXaHUYECKNX CBOWMCTB MaTepuanoB B TOHKMX MOBEPXHOCTHbLIX CrOSX,
HaHeceHWe [MIOTHbIX MOKPbITUW K3  TYronnaBKUX XUMWYECKUX COEAMHEHUN, a TaKkke

anmasonogobHbIX, KOTOPble HEBO3MOXHO MOMY4YUTb TPaAULUMOHHBIMU METOAaMU.

[lns HAHEeCeHns NOKPbITUIA UCMONb30BaNUCL TUTaHOBbIE KaToabl Mapku BT-1-00 no NTOCT
1908 n katoabl na ctanu mapkn 12X18H10T. C nomMoLbio 3TUX KAaTOO40B HAHOCUITUCh MOKPbLITUSA HA
CTanbHyl MOANOXKY B rasoBon cpege asoTa B TeyeHue 40 muH. TonwmHa MOKPbITUA M UX
3MIEMEHTHbBIA COCTaB M3MEpPSIIUCb C MOMOLLLIO 3MIEKTPOHHOIO Mukpockona Quanta 200 3D,
KOTOpbIA NpeacTaBnseT cobon CUCTEMY C ANEKTPOHHBIM U CAHOKYCUPOBAHHBIM MOHHBIM MyYKamMu.
WccnegoBaHve ha3oBOro coctaBa M CTPYKTYPHbIX MapamMeTpoB o06pasLoB NpoBOAMIIOCH Ha
andpaktomeTpe XRD-6000 Ha CuKq-m3nyyennn. AHanms ¢a3oBoro coctaea, pasmepos obnacremn
KOrEepeHTHOro paccesiHns, BHYTPEHHUX YNpyrux HanpsbkeHun (Ad/d) npoBeaeH ¢ Mcnonb3oBaHMEM
6a3 gaHHbix PCPDFWIN 1 PDF4+, a Tak e nporpammbl nofiHonpodguneHoro aHanmsa POWDER
CELL 2.4. na obpasuoe Obina onpegeneHa HAHOTBEPAOCTb MOKPLITUA C MOMOLLLH CUCTEMBI
HaHouaeHTupoBaHusa no metogy Onueepa n Papa ¢ ncnonb3oBaHNeM nHaeHTepa bepkosuya npu
Harpyske 1 r n BpemeHu Bblaepxkn 15 c. Ha obpaseu n3 HepxxaBetwLlen ctann Obiio HaHECEHO
nokpbitne 12X18H10T+Ti B rasoBon cpege asota B TeveHue 40 mmH. Ha pucyHke 1 nokasaHo
3NEKTPOHHO-MUKpOCcKonmyeckoe nsobpaxenune (POM) (a) nokpbitua 12X18H10T+Ti n TonwmHa
nokpbITMs (6) B ra3oBow cpeae asoTa.

N3 pucyHka 1 6 BmaHO, 4TO OOpasyetca ctonbyaTtas cTpykTypa. MUKpOCTPYKTYpy
of4HOMA3HbIX MNIIEHOK KAa4YeCTBEHHO MOXHO OnMcaTb MOAENbI0, NpeanioXeHHbIX MoByaHOM U
OemunwinHeim, TopHTOHOM [5, 6]. OgHako 3T MOAEnM CWUMbHO M3MEHSTCH, €CNU B MIEHKY
AobaBuTb nerupylowyio npumech. [lpumecn ocTaHaBNMBAKOT pPOCT 3epHa M CTUMYNUPYIOT
nepesapogpllieobpaszoBaHme. 3TO dBMEHWE MpPUMBOOMT, K (OPMUPOBAHUIO NOOYNsApHOWN
CTPYKTYpbI. [1na cpegHero u BbICOKOro COAEPXKaHUS NMpUMecer NOIHOCTBIO ncyesaeT ctonbyartas
MUKPOCTPYKTYpa, KOTOpas TUMU4YHa rMaBHbIM 006pa3oM Ans 30Hbl | ogHOMa3sHbIX NIEHOK. JTOT
dakT onucebiBaeT Mmoaernb, koTopasi bbina passuta bapHa n Agamukom [7] (puc. 2).
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PucyHok 1 — (POM) (a) nokpbitua 12X18H10T+Ti 1 TonwmHa nokpbiTus (0) B cpege asoTa

1.2 at% Cu

Fonal o 1y dona 1y Soua 101

PEEOHCTYEIHA
TPVETYM
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PL‘AU et NItk ]
R R

T,

0 D1 02 03 04 05 06 OFT TJT

e pt."! i |H VLEITCL Jt’lpll' HIRMITHL
wepen

(a) (6)

PucyHok 2 — CpaBHeHne mogenun bapHa n Agamumka ¢ aKCnepuMeHTOM: a — MoAesb As
AByxdasHbIX NrieHok: 6 — nonepeyvHoe cederue Zr-Cu-N ¢ Hu3kum (1,2 aT.%) v Boicokum (20 aT.%)
cogepxaHmem meam [7]

Ha pucyHke 3 nokasaHbl PO3C (a) n HaHoTBepAocTb (6) nokpbiTna12X18H10T+Ti, a B
Tabnuuax1, 2 aneMeHTHbIN 1 a30BbIA COCTaB.

OrneMeHTHbIM aHanu3 nokasarn BbICOKOE coaepXaHue TutaHa 73 % B nokpbitun (Tabn. 1).
Habniogaetca, B OCHOBHOM, basbl: HUTPMAbI Xeresa M TutaHa u a-Fe. Hutpug TutaHa
coctaenseT 85,5%. 3To NpnBOAUT K BLICOKON TBEPAOCTU MOKPLITHS.

[Ons obpasua 12X18H10T+Ti Obna onpedeneHa HaHOTBEPAOCTb MOKPLITUS B ra3oBOW
cpene asoTa, KoTopas paBHa 35,808 [Tla, uto cooTBeTcTBYET 3 316, 2 egMHMUaM TBEPOOCTM MO
meToay Bukkepca (puc. 36). bbinn onpegeneHbl: Moaynb TEKYYECTM 3TOrO MOKPbITUS, KOTOPbIN
paBeH 378,56 [Tla, Tekyyectb ero cocraensaet 0,15 %, n penakcaumsi nokpbiTna paeHa 0,05 %.
[nsa onpegeneHns Bcex Bbille NepeyYnCrieHHbIX napameTpoB 6bino onpegeneHo yncno lNyaccoHa
ans nokpbitns 12X18H10T+Ti B rasoBon cpene asota paBHoe npubnuantensHo 0,27.

a) 6)
PucyHok 3 — P®3C (a) n HaHoTBepaocTb (6) nokpbiTa12X18H10T+Ti

ISSN 1607-2774 Cewmeii kanacsHEIH [1IokopiM aTEIHAAFEI MEMJICKETTIK yHHBEpCHTETiHIH Xabapimbichl Ne 4(84)2018 12



Tabnuua 1 — AnemeHTHbIM cocTaB nokpbiTnst 12X18H10T + Ti B ra3oBon cpefe asoTta

Element Wt % At % K- Ratio Z A F
N 4,47 14,18 0,0259 1,1843 0,4877 1,0027
Ti 73,00 67,66 0,7304 0,9902 0,9969 1,0137
Cr 5,96 5,09 0,0547 0,9860 0,9196 1,0130
Fe 14,17 11,26 0,1327 0,9850 0,9486 1,0024
Ni 2,40 1,81 0,0230 0,9983 0,9620 1,0000
Total 100,00 100,00 - - - -
Tabnuua 2 — ®a3oBbIvi cocTtaB nokpbiTna 12X18H10T+Ti B ra3oBon cpege as3oTta
OOHapyxeHHble | CopepxaHue | NMapameTpbl Pasmepsl .
Obpaseu (%e/lsbl q)aaf)06.% peﬁJeTKm,p OKP, I-?M Ad/d*10”
12X18H10T+Ti FeNo.oz24 9,8 a=3.592 10,35 2,18
B ra3oBou cpeae TiN 85,5 a=4,240 14,71 5,87
asoTa Fe-a 4.6 a=2.864 7,29 4,84

npe,El,CTaBJ'IFIeT MHTEepeC CpaBHEHME MNOJTy4EeHHbIX pe3yibTaToB C U3BECTHbIMW OAaHHbIMW NO
HaHOMHOEHTUPOBAHNIO OPYTrUX MaTepuanos. Takune gaHHble npencraBneHbl B Tabnuue 3.

Tabnnua 3 — CBoncTBa MaTtepuanoB, pacCyMTaHHble NO AaHHbIM HAaHOMHAEHTUPOBAHUS

[8]

MaTtepwnan H, Ma E, Ma R, %
MuorocnownHasa nnedka Ti/o-C:H 8,0 128 34
AmopdHas neHta Zr-Cu-Ti-Ni 115 117 42
Kpemuuii (100) 11,8 174 62
ToHkast nneHka Ti-Si-N 28,4 295 62
12X18H10T+Ti 35,8 379 -

PesynbtaT cpaBHeHUs1 MnokasbiBaeT, YTO HaHOTBEPAOCTb nNokpbiTua 12X18H10T+Ti B
cpefde asoTa MNPeBOCXOAUT BCe MNpeAcTaBreHHble B Tabnuue 3 martepuansl, cpeu KOTOpbIX
nocriegHue Tpu UCNosb3ytTCA Kak yNpoyHsowmne n abpasnBHble NOKPbITUS.

OKCnepuMeHTarbHO HaMK MOJSTyYeHO, YTO N3MernbYeHe 3epHOBOW CTPYKTYpbl MaTepunana
MOKPbITUS C YBENMYEHWeM TemnepaTypbl MOAMOXKW CONPOBOXOAeTCs POCTOM TBEpO4oCTU [0
HEKOTOPOro  KPUTUYECKOro CcpedHero pasmepa HaHo3epHa. CHwxeHne TBepaoCTM Mpu
AanbHenwWweM YyMeHbLUeHUN cpegHero pasMepa 3epHa B MOKPbITUM  NPOUCXOOUT  U3-3a
npockanb3blBaHUs MO MEX3epeHHbIM rpaHuuam (poTaumoHHbIA 3dpdekT). B atom cnydae ans
AanbHenwero noBbllWeHNs TBepaocTu TpebyeTca 3aTopMO3UTb MNPOLECC CKOSIbXKEHUS Mo
MeX3epeHHbIM rpaHuuam. Takoe TOpMOXeHMe MOXeT ObiTb AOCTUrHYTO 3a cHeT (popMUMpoBaHUA
COOTBETCTBYIOLLEN HAHOCTPYKTYPbI C YNPOYHEHNEM MEX3EPEHHbIX rPaHMUL.

OKcnepuMMeHTanbHO HaMy Takke MokasaHo, 4YTO obpasupbl, NOMyYeHHble NpU AaBreHUn
asota P = (0,081-0,81) la, nvetoT Hanbonee paBHOMEPHO pacrnpedeneHHy0 MEKYH MITOTHYIO
CTPYKTYPY, MWHMMAnbHOE coAepXXaHue KanenbHon asbl, MNOop, HanMbiBOB, OTCIIOEHUA U
HanbonbLune 3Ha4YeHNs MMKPOTBEPAOCTU.

Takum obpasom, B NpeAacTaBneHHon paboTe nccregoBaH CTPYKTypHO-(hasoBLIN cOCTaB
MHorodasHbIx NokpbITMN. OBHapykeHO 0bpa3oBaHNe CBEPXTBEPAbIX MOKPbITUIA, MNOMYYEHHbIX MPU
OAHOBPEMEHHOM pacnblfieHMn TUTaHoBoro katoga u muwenn 12X18H10T B cpene asoTa, Korga
npovcxoguT obpasoBaHMe HUTPUAHBIX a3. ITOT pesynbTaT MMeeT BaXHOe npakTu4eckoe
3Ha4yeHMe [Ons  YNpoYHEeHUs JeTanerd MexaHM3MOB WM MallWMH  pasfuyHbiX — oTpacnen
NPOMBbILLIIEHHOCTN, B TOM YMCIe U ANS AeTanen arperatoB TEMMOBbIX ANEKTPOCTaHUUN.

Pa6oTa BbinonHeHa no nporpamme MOH PK. N'paHTbl N20118PK000063 1 Ned.0780.
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Koer 3JIEMEHTTI KANNTAMAHDBIH K¥PblJIbIMAbIK-PA3AJIbIK K¥PAMbI XKOHE KACUETTEPI
C.A. I'yyeHko, A.LL. CeizgbikoBa, C.C. Kackimos, B.M. KOpos

Komnosuuusinbik UOH-rinasmarnblK Kanmamasnapobl Kypy KesiHOe wewinyi muic Heezisai
macernenepdid bipi — mecemOe myHfFaH Kern KOMMOHeHMMI afbiHOapObiH 2eHepauyusicbl. Ocbl
Makanala KondaHblriFaH Heeidzi ulesi Kernecidel myxXbipbiMOanobl: mecemOe myHFaH mypsi
memasdap uoHOapdapbiHbIH KON KOMIOHEHMMI arbiHAapbIHbIH 2eHepauusich! yWiH 6i3 eakyymObIK
KOHObIpFbIHbIH 6ip 3eHbipeaiHOe Kerighasasibl KOMIO3UMMIK KamoOmbl XXeHe muUmaHHaH XacariFaH
6ip ¢bazasibik kamodmel 6acka 3eHbipekme KondaHObIK.

Makanada kergha3sarnbiK KanmamanapobiH KypbiiibiMObIK-gbasarbiK Kypambl 3epmmernedi.
Hudpudmik ¢pasa kanbinmackaH ke3de aszom opmada bip mese2inde mumaH KamoObiH XoHe
12X18H10T kamodbiH 6ipdeli mosaHOamy bapbicbiHOa aribiHFaH aca Kammabl KarnmamarsiapObiH
KanbinmackaHbl aHbiKmasiobl. byn Hemuxe mexaHu3mMoOepOiH 6eueKmMepPIH HbiFalmy YWIiH XoHe
epmypni ©HOIpic  cananapbiHblH MaWwuHanapbiHa, COHbIMEH Kamap Xblly — anekmp
cmaHuyusnapbiHbiH azpecammaphbiHbiH benuekmepiHe de maxipubernik MaHbi30bifbifbl 30p.

TytiH ce30ep: kanmama, rnnaama, Kamoo, HUMPUO, KammbIfbIK, KYPbIIbIM

STRUCTURAL-PHASE COMPOSITION AND PROPERTIES OF MULTI-ELEMENTAL
COATINGS
S. Guchenko, A. Syzdykova, S. Kasymov, V. Yurov

One of the key problems that should be solved when creating composite ion-plasma
coatings is the generation of multicomponent flows deposited on the substrate. The main idea used
in this paper was as follows: to generate multicomponent ion fluxes of various metals deposited on
a substrate, we used a multiphase composite cathode on one gun of a vacuum installation and a
single-phase cathode from titanium on another gun

The structure-phase composition of multiphase coatings is studied in the article. The
formation of superhard coatings obtained by simultaneous sputtering of a titanium cathode and a
cathode 12X18H10T in a nitrogen medium is found when nitride phases are formed. This result is
of great practical importance for strengthening the details of mechanisms and machines of various
industries, including those for parts of aggregates of thermal power plants.

Key words: coating, plasma, cathode, nitride, hardness, structure
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I.T NaHeHoBa, C.A. [lykeHOaeBa
KaparaHOMHCKWI rocyfapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

NMPOEKTUPOBAHME U PA3PABEOTKA ABTOMATU3UPOBAHHOW CUCTEMbI PABOThI
YronbHOM WAXTbI

AHHOmMauusi: B cmambe paccmampueaemcs rpozspaMMHbIl  fpodykm, Komophbid
s8r19emcsi asmomamu3uposaHHol UHGOpMaUyUuoHHOU cucmemMoli yeosnbHOU waxmbl U Hocum
Ha3eaHue «[lpoekmuposaHue u pa3pabomka asmomMamu3uposaHHoOU cucmembl pabomel
yeonbHoU waxmbi». Llenbto 0aHHoU pabomel sensgemcs co3daHue UHopMaUyUoOHHOU cucmemsl, ¢
rnomouwbto Komopol ynpocmumcsi paboma compyOHUKO8 Komopble pabomarom Ha pasHbIX
ydqacmkax meMm caMbIM  UCMonb3ys obwyro  uHgopmayur. [pozpamMmMHbIl  npodykm
paspabambigaemcs ¢ uenbi. asmomamusayuu pabomsi ¢ OOKymMeHmamu, opaaHu3ayusi docmyrna
K QaHHbIM Onisi pabouux ripednpusmus be3 HernocpedcmeeHHo20 ydyacmus crieyuasucma 6as3sbl
OaHHbIX; asmomamu3auyuu pabomsl ¢ omyemamu Orisi y20sIbHbIX Waxm, Komopble UCMob3yom
uHgopmayuro usz omdena kadpos. C e20 nomowbro yrnpocmumcsi paboma ¢ 0okymeHmamu Ons
paboOmHUKO8 y20ribHbIX Waxm, a makxe ocyuiecmesieHue obmeHa JQaHHbIMU C Opyaumu
y2071bHbIMU Waxmamu.

Knro4veeble cnoea: asmomamu3ayusi rnpoueccos8 yrnpaesneHusi, rnpoepamMmmHbit rnpodykm,
6asa 0aHHbIX, y20sibHbIe waxmbl, G0OKyMeHmMoobopom

OcHoBamMM  MNOCTPOEHMST  ABTOMATU3UPOBAHHLIX  CUCTEM  ynNpaBneHus  ABASAKTCA
obecneumBarowme nogcmctemMsl. B yronbHOM NPOMBILLNIEHHOCTU B KAYECTBE CPEACTB TEXHNYECKOrO
obecneyveHna ACY NpuUMeHSATCA pasnuyHble TUMbl NporpaMMm, pasfnuyHble YCTPOUCTBa nepegayv
1 nepepaboTkn MHpopmaLmn.

[na goctwxkeHns noctaBneHHoM uenu bl nocTaBneHbl U pelleHbl criegyowme 3agadv
nccnegoBaHun:

— onpegerneHne cuctembl (akTopoB, BAUSKOLWKUX Ha opMMpoBaHMe MNpPOrHo3a pasBUTUS
noasemHoun 4obbluu yrns;

— BbIsIBNIEHME NoKasaTtesnen cbipbeBor 6a3bl Nog3eMHOM pa3paboTKM YyronbHbIX MECTOPOXAEHUN,
BANSIOWMNX Ha aPPeKTMBHOCTL A06bIuM yrna U pa3paboTka TMNn3aumi yronbHbIX NAacToB Ha
NX OCHOBE;

— OLUeHKa TEXHOMNOMMYEeCKOro YpoBHsS NoA3eMHON pa3paboTKM YrofibHbIX MECTOPOXAEHWN;

— paspaboTka mMeTogonorum, mMaremaTudeckon mogenu, 6asbl OaHHbIX U UH(OPMALMOHHON
CUCTEMbl ONnS MPOrHO3MPOBaHUSA NOA3EMHON [00blYM yrnen pasnuyHbIX MapoK, C y4eToMm
nokasaTtenewn cbipbeBon 6asbl [2].

O6beKkToM uccnegoBaHus SABNAETCH YrofibHas NpoMmbIwneHHocTb Pecnybnukn KasaxcrtaH
W, B YacCTHOCTW, NoA3eMHbI crnoco® [o6bluM, KOTOpbIM B HacToswee Bpems AobbiBaeTca
Hanbonee LeHHble copTa yrns, nayLwmne Ha SHeEPreTuky U MeTannypruio U KOTOpbIN, N0 CPaBHEHUIO
C OTKpbITbIM, siBNsieTcs 6onee onacHblM 1 kanutanoeMknum. CerogHs aBTomaTM3aumsi OCHOBHbIX
TEXHONMOIMM4YeCKMX MNPOLIECCOB YCMELIHO BHeOpPSeTCs B NPaKTUKy ropHoro Aena. Ha mwuposom
pblHKE, Cpean MOCTaBLUMKOB MH(POPMALMOHHBIX CUCTEM FOPHO-reosiorM4eckoro Npoduns, MOXHO
BblgennTb okorlo 10 OCHOBHbIX MPOU3BOOUTENEN WHTErpuUpoBaHHbLIX cuctem. [lpegnaraemble
WHTErpMpoBaHHbIE CUCTEMbI CoAepXKaT NPUMEPHO OAMHAKOBbLIA CTaHAAPTHbI HAbop PYHKLMIA:

— ynpasneHue 6a3amun reogaHHbIX;

— WHTepakTMBHaga 3-MepHas rpaduka n kKapTMpoBaHue;

— cTaTucTnyeckasa u reoctatuctnyeckaa obpaborka nHopmaumm;

— TpexmepHoe KapkacHoe u OnoyHoe MOoAenupoBaHWE FeonornYyecknx OOBLEKTOB U

NOBEPXHOCTEMN;

— NpPOEKTUPOBaHME OTKPbITLIX N NOA3EMHbIX FOPHbIX paboT;

— nNraHMpoBaHWe pasBUTUSA PYOHUKOB N KanengapHoe nnaHnpoBaHueE;

— MapKwengepckme pacyeTbl.

PaspabatbiBaeMbIin MporpamMmMHbIA NMPOAYKT, KOTOPbIA paccMaTpuMBaeTCca B AAaHHOW CTaTbe,
ABISEeTCA aBTOMaTU3NPOBaHHON NH(POPMALMOHHON CUCTEMOM YroSibHOW LWAaXTbl U HOCUT Ha3BaHWe
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«lMpoekTnpoBaHue u paspaboTka aBTOMATU3NPOBAHHOW CUCTEMbI PaboTbl YrofbHOW LUAXTbI».
Llenblo pnaHHOM paboTbl siBNsieTcA co3gaHve MHAPOPMALMOHHON CUCTEMbI, C MOMOLLBI KOTOPON
ynpocTuTCst paboTa COTPYAHUKOB KOTOpble paboTaloT Ha pasHbIX yYacTkax TeM CaMblM UCNOMb3ys
o6Lwyto nHpopmauumio [4].

ABTOMaTtM3aumMa — BbICWASA CTyNeHb MexaHW3auuu, NPOU3BOACTBEHHbIX MPOLECCOB —
CYLLEeCTBEHHO YynyywaeT ycnosusa Tpyga. Tak npu asTomaTMsauuv ynpasneHuss 3abonHbIM
obopynoBaHveM 06CNy>KMBaKOLLMIN NEPCOHanN BbINOMHAET OCHOBHbIE TEXHOMNOMMYecKkne npouecchl,
HaxoasiCb B 3aKkpenneHHoM, 6e3onacHOM MPOCTPAHCTBE M Ha cBexew cTpye. ABToMartu3auums
Takke cnocobCTBYeT yBeNMYeHUo A0NroBeYHOCTU 0b6opyaoBaHMsa bnarogapsi CHUXKEHMIO YPOBHSA U
COKpaLLEeHWI0O MNPOAOIDKUTENBbHOCTM  neperpy3oB, obecnevvBaeT aKcnfyaTtauuio MaluvH B
perMoHanbHbIX pexumax Mpu ONTUManbHbIX pacxodax JNeKTPO3Hepruv, npegoTeBpawaeT
BO3HVKHOBEHME KOHTPONUPYEMbIX aBapUMHbIX CUTyauusax, obneryaeT MOUCK HeUCnpaBHOCTEN U
3TMM COKpallaeT npocTou, CBs3aHHble C pemoHToM. CregoBaTenbHO, aBTOMaTU3auus
obecneynBaeT NoBbILLEHVNE TEXHUKA — SKOHOMUYECKUX NoKasaTtenen yrnenobbiyu.

OTpacneBas aBTOMaTU3MPOBAHHas CUCTEMAa YMNpPaBfeHUs YrofbHON MPOMbILLNIEHHOCTHIO
(ypoBHM MuHUCTEpCTBA W o0ObeauHeHWs) pasgensieTcs Ha  cnegylowme  NOACUCTEMB:
onepaTMBHOIO M CTaTUCTMYECKOrO yyeTa U aHanusa, TekyLlero u NepcrnekTMBHOro nraHMpoBaHus,
nepepabotkn wu oboraweHns yrns, MaTtepuanbHO-TEXHUYECKOro obecneyeHus, Tpyga w
3apaboTHOM MnaThl, KanNMTanbHOrO CTPOUTENbLCTBA, UCMOMb30BaHWUA U peMOHTa 06opyaoBaHuS,
duHaHCcupoBaHusg, OGyxranTepckoro ydeTa, pabounmx UM pPyKOBOASAWMX KagpoB, y4veTa M
NNaHMpoBaHNS Hay4YHO-UccreaoBaTeNnbCKUX PaboT, KOHTPOMS BbIMNOMHEHUS pacnopsiauTernbHbIX
AOKYMEHTOB MUHMUCTEPCTBA U Aenonpon3BOACTBa, HAYYHO- TEXHUYECKON MHAOPMaLUN, pa3BUTUS
TEXHOSMOrMN N MEXaHn3aLmnmn Ha YronbHbIX WaxTax [6].

NHdopmaumnoHHble CBA3M B OTpacreBo aBTOMaTU3MPOBAHHOM CUCTEME COOTBETCTBYHOT
NVHENHBIM N (PYHKLUMOHANbHLIM CBSA3SIM B CYLLECTBYIOLLEN CTPYKTYpe YnpaBfieHWUs YroribHOW
NPOMbILWMEHHOCTbO.  AHanus, y4eT W Apyrad obpaboTka wuHdoOpMaumMu MNpPoBOAATCA
LEHTPanM3oBaHHO B [NTAaBHOM BbIYUCNUTENBHOM UEHTpe. 34ecb Xe TrOTOBUTCA pelueHue
obuweoTpacneBblX 3adady Ons  pasnuyHbiX  YrofibHbIX  GaccevHOB, MPOMBILWMEHHbIX U
NpOV3BOACTBEHHbLIX 06beANHEHUNA.

B nHdopmaumoHHoMm ueHTpe (MBLL) nponssoactBeHHOro o6beamHeHns pellaroTcs 3agaym
Ansa annapata ynpasneHns o6beanHEHUs 1 BCeX ero NpeanpusTnii.

MBLl obbeagmHeHns cBsizaH C NEPBUYHBIMU MHAOPMALMOHHBIMU NyHKTAMKU NPeanpusiTui
(waxTtbl, o6oratuTenbHble habpukn) NPAMON ABYCTOPOHHEN CBA3bIO.

B aBTOMaTM3npoBaHHLIX cuctemax ynpaeneHus npegnpuatusa (ACYI) pewatoTcs 3agayum
TMna:

— «Y4YeT BbIXOAOB 1 BpEMeEHM paboTbl TPYAALLMXCAY,

— «YYeT, KOHTPOIb N aHann3 BpeMeHu paboTbl OYNCTHBIX 3ab60eBY,

— «YYeT, KOHTPOSb 1 aHanu3 paboTbl BHYTPULLAXTHOrO TpaHcnopTa» u ap.

Takum o6pasom, aBTOMaTU3auMsi NPOM3BOACTBA WMEET He TONMbKO TEeXHWKa —
9KOHOMMYECKOe, HO 1 BonbLIoe counanbHoe 3Ha4YeHne, Tak Kak CyLeCTBEHHO N3MEHSIET XapakTep
TpyAa, Co34aeT YCNoBuMS AN YCTPaHEHUS pasnnyunin mexay omsnyeckmum 1 yMCTBEHHbIM TPYAO0M.
[na obecnevyeHns BbICOKONPOM3BOAUTENBHON PaboTbl ANEKTPO-MexaHN4yeckoro obopynoBaHus B
CMOXHbIX  NOA3EMHbIX  YCMOBUSIX  3aBOAbl  MOCTOSHHO  COBEPLUEHCTBYIOT  annapaTypy
aBTomatmsaumn. C 3ToM Uenbid B annapaType asTOMatu3auum LIMPOKO WCMONb3YHTCS
NonynpoOBOAHUKOBbIE OECKOHTaKTHbIE 3fIeMEHTbl, FepMeTU3MPOBaHHblE MarHUTOYynpaBnsemble
KOHTaKTbl, MHTErpanbHble CXeMbl, UCKPOBe3onacHble CXeMmbl, ObICTPOPa3beEMHbIE LUTENCESbHbIE
coeavHeHns y3nos u 6rokos [1].

MporpamMHbIi  NpoAyKT paspabaTbiBaeTca C Uenbk: aBTomMatusaumm pabotbl C
OOKYMEHTaMu; OpraHusaumMsi [AocTyna K [daHHbiM - gns  pabouux npeanpuatvs  Ges
HenoCpeACTBEHHOro yyactusa cneumanucta 6asbl gaHHbIX; aBToOMaTu3aumm paboTbl C oTyeTamu
A0S YroNbHbIX LWaXT, KOTOpble UCNONb3YT MHPOPMaLUUIO U3 oTAeNa Kaapos.

C ero nomoubto ynpoctutcs paboTta ¢ JOKyMeHTaMu Ansi paboTHUKOB YrofibHbIX LLAXT, a Takke
ocyuiecTBrieHne obMmeHa AaHHbIMWU C APYTMMM YrOSbHBbIMY LUaxXTamu.

PaspabaTtbiBaeMoe npunoxeHve ABNAETCS KIMEHT-CEPBEPHbIM NpunoxeHnem. B dupme
OOMKHbI  ObITb  pacrnonoXeHbl NepcoHaribHble  KOMMbKOTEPbI  Ans  paboTbl  COTPYOHMKOB
(cneumanucTbl, HayanbCTBO) C npunoxeHnem. Bce KomnblOTEpbl B CUCTEME COEOUHEHDI
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noKanbHOW ceTblo, C cepBepomM 0asbl faHHbIX, rae OyaeT xpaHuTbca 6asa OaHHbIX CO BCeW
UHdopmMaumen.

Ha pucyHke 1 npuBedeHa npefBapuTenbHas agnarpaMmma pasBepTbiBaHus pa3pabaTbiBaemoro
NPUMOXEHUS — apXUTEKTYPa TEXHUYECKUX CPEACTB CUCTEMBI.

QQ) g
295

p =
ApaHAIMLE S HeiX C:D' E

PI/IcyHOK 1- ApXVITeKTypa TEXHNYECKNX CpeacTB CUCTEMbI

OLAP-Cepeap

CHop v oOpaboTia QaHHeD

Mpn reHepaumm U3NYECKON MOAENM U3  KOHUENTyasrbHOW CyLWHOCTM CTaHOBSTCA
Tabnvuamu, atpubyTbl — KOMOHKaMW, ANS anbTepHATUBHbLIX KITHOYEN FeHepUpyTCs YHUKaNbHbIe
WHOEKCbl, a WOEHTUAUKATOPbl CTAaHOBATCHA NEpBUMYHbIMK  KNiodamu. [Ons  ynpaBneHus
YHUKaINbHOCTBIO CTPOK M YCKOPEHUS OO0CTyna K AaHHbIM Ha AaHHOM 3dTane MoryT Ha3HavaTbCs
nHAekcbl. [ns nepBUYHBIX UM BHELWHWUX KrYen WHAEKCbl hopMuUpytoTCs aBTomaTudecku. Ha
pUCyHKe 2 nokasaH pes3ynbTaT aBTOMaTMYecKoro npeobpasoBaHWs KOHLUENTyanbHOW Mogenu
AaHHbIX B hnsunyeckyto [3].

dolinosti
T —

emsrsmssEE s

PucyHok 2 — duaundeckas mogernb 6a3bl JaHHbIX

NHdopmaumnoHHoe npunoxeHne — NpuknagHas nporpammMHas cCMctema, OpMeHTMpPOBaHHas Ha
cbop, xpaHeHue, nouck u obpaboTky uHdopmaumn. [Mogasnsawwee 6GONbLUIMHCTBO
MH(POPMALIMOHHBIX NPUIOXEHNN paboTaeT B pexxume guanora ¢ nonb3oBaTteniem.

B paboTte nporpammbl nCnonb3yeTcs BHELIHee nogkntoveHne K B.

BHelWHUM B1 OKHa NOAKMIOYEHUS K cepBepy NokasaH Ha pucyHke 3
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ITooxawouenue x baze:

BbiGop 6a3bi

SHOMOLID [ “STiXon))

PucyHok 3 — OkHo nogkntoveHus kK B[ nporpammel "YronbHasa waxra”

Monb3oBaTeNbCKOE MEHI0 MPOorpammbl «YrofnbHas LaxTa» COOEPXKWUT creaytolime NyHKTbl U
NOANYHKTbI:

— ATpmbyThl NO KaTeropmsm

» Cnuncok y4acTkoB

« Cnucok no mapkam yrns

— Pepaktop gaHHbIX

« PepaktupoBaTb Ha3BaHWS y4acTKOB

« PepaktupoBaTb KONMYECTBO YaCcoOB U CMEH

» PepaktupoBaTb kOnM4ecTBO 3aTpaT

« PepaktupoBaTb CTOMMOCTb YIS

— [pocmoTp AaHHbIX

» 3anpocbl

+ XpaHumble npoueaypbl

— OtyeTnl

— Pepaktop cnpaBoyHMKOB

— Cnpagka

— O nporpamme

PaspaboTaHHbIN NporpaMMHbIA MPOAYKT MO3BONSET aBTOMaTU3MpoBaTbh paboTy YronbHbIX
waxt. B npouecce co3gaHus cuctemMbl 6binn paspaboTaHbl: MOAENb BAapUaHTOB UCMOMNb30BaHUS,
KoHUenTyanbHas Mogenb npeaMeTHONn obnactn, guarpammbl OeSTenbHOCTW, pensumoHHas
Moenb [AdaHHblX, Auarpamma COCTOAHMW uHTepdenca, dopmbl WHTepdenca, anarpamma
KOMMOHEHTOB M Auarpamma pasBepTbiBaHUA. bbinia BbIMOfHEHa 4acTMYHO NpoBepKka M OTnagka
cuctembl. Cuctema noseonsieT: pabOTHWKY YroribHOM LWaxTbl co3daBaTb, peAakTupoBaThb,
npocMmaTpmBatb Heobxoaumble ONA paboTbl JOKYMEHTbI: Y4aCTKM, Mapku yrns, oobem 4obbiuu,
KoObl NEHCMOHHOTO hoHAA, a TakkKe Koabl AOSMKHOCTEN [5].

HoBu3HOM [aHHOro npoekta sBnseTca paspaboTka MeTodoSIorMyeckMx MOAXOA0B K
NPOrHO3MpPOBaHNIO Mnog3eMHon OoOblum yrna B Pecnybnunkn KasaxctaH Ha cpegHEeCpPOYHyl U
AONTOCPOYHYHO NEPCNEKTUBY, YHYUTbLIBAKOLLNX:

— COCTOSlHME M MNepCrneKkTUBbl PasBUTUSA MOA3EMHON yrrefobbliM C TOYKM  3peHus
obecrnevyeHHOCTN ee pecypcHon 6a3sbl Ha CpeaHECPOYHY0 U AONTOCPOYHYHO NEPCMNEKTUBY;

— Moenb U MeToauKy Anst onepaTMBHOM M NPOrHO3HOW OLIEHKM NoA3EeMHON Aobblun yrnen
pPasfMYHbIX MapoK Ha OCHOBE MoKasaTenen cbipbeBol 6asbl M TPpebOBaAHUM K TEXHUYECKOMY W
TEeXHONorm4eckoMy obecneyeHu1to YrorbHOW OTpacru.

MpakTnyeckas 3Ha4MMOCTb LaHHOTO MPOEKTa 3aKnyaeTcs B:

— paspaboTke 6a3bl 4aHHbIX NOKasaTenen cbipbeBon 6asbl NOA3eMHON JOObLIYM yrnen ang
onepaTMBHOM M NPOrHO3HOWM OLIEHKN YCroBun 6e30nacHOCTM BeAeHUst NoA3EMHbIX FOpHbIX pabor,
FOPHOreosIorM4YeCcKNUX YCroBUIN 3aneraHns yronbHbIX NacToB, X XapakTepUCTUK paspyLlaemMocTy,
06bemMoB A06bI4M YrNA pa3fMyHbIX MApOK C Y4ETOM MX KaYECTBEHHbIX XapaKTePUCTUK;

— MpoeKkTMpoBaHve U1 paspaboTka aBTOMATU3NPOBAHHOW CUCTEMbI PabOTbl YronbHOW
LaxThbl;

— paspaboTke HanpaBneHuh pasBUTUS MNoA3eMHOM A00blbM  yrns, obecneudvBaoLwmx
ob6bembl ero Jobblun, onpeneneHHble OHepreTudeckon ctpatermen Pecnybnukn KasaxctaH Ha
nepuog oo 2030 roga
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KOMIP LLUAXTACbIHbIH ABTOMATTAHAbLIPbLINFAH XXYUECIH XKOBAJAY XXOHE 93IPNEY
I.T JaHeHoBa, C.A. [lykeHbaeBa

Makanada kemip waxmacbkiHbiH asmomammaHObipbifiraH aknapammsik xyleci 6075bin
mabbinambiH «Kemip waxmacbiHblH asmomammaHObipbiniFaH XyUeciH xobanay xoHe a3ipriey»
Oen amanamsiH 6ardaprama eHiMi KapacmblpbiiiFaH. Byn XymbicmblH MakKcambl — ap myprii
catimmapda XyMbIC icmelmiH KbiamemkepriepOiH XYMbICbIH XeHindememiH aknapammbiK XyUeHi
Kypy. bBafdapnamanbik  xacakmama  6HIMHIH  MakKcambl:  KyKammapMeH  XXYMbICMbI
asmomammaHObIpy; 0epeKkKop MaMaHbIHbIH mikesel KambICybIHCbI3 — KacCinKepriep  yWwiH
Oepekmepee Kormkemimoinikmi yisimdacmsipy; kadpriap 6eniviHeH aknapammsi natdasiaHambsiH
KeMip waxmarnapbl myparibl €CEenmepMeH XyMbIC xacaydbl asmomammaHObipy. OHbIH KeMeaiMeH
KeMip  waxmarnapbiHblH  KbI3MemKepriepiHe  apHarfaH  KykammapMeH XYMbIC — icmey
JKeHinndeminedi, coHOali-aK 6backa Kemip waxmarnapbiMeH depekmepmMeH animacadsbl.

TyliiH ce30ep: backapy npouecmepiH asmomammaHObipy, b6ardapramarbiK 6HIMOep,
OepeKKop, Kemip waxmanapsbl, Ky>kammapOb! backapy

DESIGN AND DEVELOPMENT OF AUTOMATED SYSTEMS OF WORK COAL MINE
G. Danenova, S. Dukenbaev

The article considers a software product that is an automated information system of a coal
mine and is called "Designing and developing an automated coal mine operation system". The
purpose of this work is to create an information system that will simplify the work of employees who
work on different sites thereby using general information. The software product is developed with
the purpose: automation of work with documents; the organization of access to data for enterprise
workers without the direct involvement of a database specialist; automation of work with reports for
coal mines, which use information from the personnel department. With its help, work with
documents for workers of coal mines will be simplified, and also the exchange of data with other
coal mines.

Key words: automation of management processes, software product, database, coal
mines, document management

MPHTW: 50.49.37

I.T OaHeHoBa, b.X. LloabipoBa
KaparaHOMHCKUI rocydapCTBEHHbIA TEXHUYECKU YHUBEPCUTET

PA3PABOTKA NMPOrPAMMHOI'O OBECINEYEHUA «YMNPABJIEHUE NMEPCOHAJIOM»
B CUCTEME OTAEJNA KAOPOB

AHHOmauusi: B cmambe paccmampuearomcsi pa3pabomka asmomamu3upoBaHHOU
UHgbopmayuoHHoU cucmemoli omdena Kaodpos. [lpasunbHasi opeaaHu3dayuu pabomsl omodena
kadpoe seriiemcsi 8a)KHbIM MOMEHMOM 8 JOesimeslbHOCMU 8cea20 npeodnpusmusl, mak Kak
3asucumocmb gcex pabomHUKO8 Om 808peMS 8bINO/IHEHHO20 repesoda, Mosly4eHHO20 rpuKasa
06 yg80osIbHeHUU unu npuHsmuu Ha pabomy, npasusibHO20 MOCYUMAaHHO20 CmaxXa OYeHb 8ersiUKa.
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Omoen Kalpos, £erssiCb MOYKoU, C Komopol 6C€ HaduHaemcs, 6biHyxX0eH pabomamb C
b6onbwum Konudecmeom mnoded. 3mo, 8 €80 odYepeds, rnpueodum K momy, Ymo rpoucxooum
OoKymeHmoobopom, saensouulicsa UCmoOYHUKOM 60bwo20 Konudecmea bymazau. Oma cucmema
r10380os155em yrnpocmums fNouck uHgopmayuu u pabomy ¢ OoOKyMeHmamu, Kak O crieyuasiucmos
omoena kadpoe, mak u 0r1s Opyaux compyOHUKO8 rpeornpusimusi.

Knro4veeble cnoea: asmomamu3ayusi, rpospaMMmHbIl  npodykm, 6a3a OaHHbIX,
UHOopMayUoHHas cucmema, doKyMmeHmoobopom.

Tema paHHOW cTaTbW akTyanbHa, MOCKOMbKY B HacTosiee BpemMsi BCE OGonbluyto
NonynsApHOCTb MOMy4YalT KOMMbIOTEPHbIE WMH(OPMAaLMOHHbIE CUCTEMbI, obnerdawowme paboTy
COTPYAHMKOB pPasnnyHbiX cdep OeATenbHOCTW, a Takke no3sondwowme ObICTPO U KayeCTBEHHO
npeaocTaBuTb HeOOGXo4MMYK MHAOPMALMIO M BbINONMHUTL PAa Apyrnx yHKumn, 6e3 nomolum
coTpyaHuka ydpexaeHnusa. Jlioboe topuanyeckoe nuuo, BHE 3aBUCUMMOCTM OT TOro, B Kakow
OpraHM3auMoHHO-NPaBOBON (PhOpPME OHO CO3[aHO, B MpoLEecce OCYLLECTBNEHUA XO3AWCTBEHHOM
OEATENbHOCTN CTankmBaeTcs C OCylwecTBNeHneM paboTbl MO OMOPMIIEHUIO, BEOEHUIO W
COXpaHEeHU0 KaapoBOW AokymeHTauun. [lpaBunbHas opraHusaumst paboTbl oTAena KagpoB
SIBMSIETCA BaXXHbIM MOMEHTOM B O€ATENbHOCTU BCErO MPeAnpuUsTUs, Tak Kak 3aBUCUMOCTb BCEX
paboOTHMKOB OT BOBPEMS BbIMOSTHEHHOrO NepeBoa, MOJTyYEHHOro npukasa 06 YBOSNbHEHUU UK
NPUHATUN Ha paboTy, NPaBUIIBHOTO MOCYNUTAHHOIO CTaxka odeHb Benuka. OTaen kagpoBs, ABNASACH
TOYKOW, C KOTOPOM BCE HAYMHAETCH, BblHYXAeH paboTaTb ¢ 60NbLUMM KONMYECTBOM Ntogen. 310, B
CBOIO ouvepenb, NPMBOANUT K TOMY, YTO MPOMCXOANT OOKYMEHTOOOOPOT, SABNSAIOLLMACSA UCTOYHUKOM
BonbLlworo konuyectea Bymarn. Y cneunmanmnctoB XpaHUTCA OFPOMHOE YUCO MPUKa3oB, NIUYHbLIX
Oen, aHKeT 1 OPYrnx pasHoro poaa OOKYMEHTOB, KOTOpble SBMSTCS HEOOXOAMMbIMU MpU Takown
paboTe. [M03TOMy BO3MOXHOCTb BbIMOSTHEHUSI U XPAHEHUSA 3TUX LOKYMEHTOB B 3NIEKTPOHHOM BuAe
ABNSAETCHA BaXXHOW W aKTyanbHOW. Bce OOKyMEHTbl SIBNSAOTCA pe3ynbTaTOM BbIMOSIHEHUS KaKMX-
nmbo KagpoBbIX oOnepaumi (MM Xe WUCXOAHbIMW [aHHbIMKM  ANns HUX). Takum obpasom, Yy
cneunanucta AomkHa OblTb BO3MOXHOCTb  BbIMOSIHEHUA BCEX KagpoBbIX onepauuni Ha
KOoMMbloTepe, YTO ropasno apdekTmBHee, GbicTpee u yaobHee [5].

MporpammHbIN  NpoAyKT paspabaTtbiBaeTcsa C UeNnbl: aBToMatM3aumm paboTbl C
OOKYMEHTaMK; opraHu3auum gocTyna K gaHHbiM - ana  pabounx npegnpusatms 6es
HenocpeacTBEHHOrO yvactnsa cneuuanucta 6asbl JaHHbIX; aBToOMaTuM3aumMm paboTbl ¢ oT4eTaMu
Onsi OTOenoB, KOTOpble WCMOMb3ylT WHopMaumio K3 oTtgena kagpoB. C ero nomoLbto
ynpoctutcs paboTta ¢ QOKYMEHTaMKU ANs COTPYAHWMKOB OTAeNa KagpoB, @ TakKe OCYLUECTBIIEHMNE
obmeHa gaHHbIMKM C OpyrMMK oTAenaMm 3aBoga. dTa MHopmaLMOHHasa cuctema bGyaeTt nonesHa
Ons1 onepaTMBHOIO MOSflyYeHUA OOCTOBEPHbLIX CBEOEHMM MO 3agaHHOMY BOMPOCY M obneryeHus
paboThbl COTPYOHUKOB OTAENa Kagpos.

B paboTe otaena KagpoB MOXHO BblAENUTbL CrieayloLme BaXKHbIE COCTaBnAOLME:

— 3aKno4veHne TPpygoBOro 4oroBopa ¢ COTpyAHUKaMu;

— BeJEeHMNE NIMYHOWN KapTOYKY;

— COCTaBJIEHME LUTATHOIO pacnucaHus;

— rpadomka OTMNyCKOB;

— cO3[aHne pasfnyHbIX NMPUKa3o0B.

KagpoBoe pgenonpou3BoaCcTBO MNpegycMaTtpuMBaeT  COCTaBrieHMe U odopmnieHue
OOKYMEHTOB MO OonpedeNieHHbIM KagpoBbiM 3agadvam: npuem Ha paboTy, yBONbHEHME, NepeBod,
nepemMeLleHne, COBMECTUTENBLCTBO, BPEMEHHLIN NepeBod AN 3aMeLleHUs OTCYTCTBYHOLLENO
paboTHMKa, NOOLLPEHNE, B3bICKaHWE, NPEAOCTaBNEHNE OTMNyCcKa, KOMaHOMPOBaHWe, aTTecTaums u
T.n. COTPyAHUK KagpoBOro otaena AOMKeH CBOEBPEMEHHO 3HAKOMUTLCS CO BCEMU U3MEHEHUSIMU
B KagpoBOM pdenonpouseoacTtee. [Ans paboTbl MHOPMAUMOHHOM CUCTEMbI MpednonaraeTcs
co3gaHue 0asbl OaHHbIX, coaepXaller BC MHGOopMauuio O COTpyaHUKax 3aBoga. BHeceHnem
MHdopMaumMm OyayT 3aHMMaTbCs crneuuanucTbl oTdena kagpoB. MHdopmaumoHHas cucrtema
oTAena KagpoB MO3BOSIUT 3HAYUTENBHO MOBLICUTL CKOPOCTb U 3hdeKTUBHOCTb paboThl oTaena
kagpos [3].

Kak ocHoBHOM npouecc B OTAene KaapoB MOXHO BblAennTb NpUHATUE Ha paboTy HOBOro
coTpyaHuka. Mpu noctynneHnn Ha paboTy, COTPYOHUK NULIET 3asiBNeHne O npueme Ha paboty —
OOKYMEHT, adpecOBaHHbIA HavanbHUKY OTAena KagpoB, C npocbbon o npueme Ha paboTy.
PaboTHVK nuweT 3asBrieHne, Kak nNpaBuro, OT PyKu, B MPOU3BONbHOM (hopme unmn Ha GrnaHke,
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pa3paboTaHHOM Ha AaHHOM MpeanpusTuyi. HauyanbHWk oTaena kagpoB 3aBepsieT 3TO 3asiBMeHue U
nepenaéT cneuuanucty otaena Kaapos.

MNpn npueme Ha paboTy crneuvanuct oTaena KagpoB NMOMMMO MMCbMEHHOIO 3asiBNEeHUs
paboTHUKa 0 nprueme Ha paboTy 0b6s3aH noTpeboBaTh NpeabsABNEHUS CneayLwnX JOKYMEHTOB:

— nacnopT Uy NHOW [OKYMEHT, YAOCTOBEPSAIOLLMIA NMUYHOCTb;

— TPYOOBYIO KHWXKY, 3@ WCKIIOYEHMEM CrlyyaeB, Koraa TPyAOBOW [OroBOp 3aKno4aeTcs
BnepBble U1 paboTHWK NOCTynaeT Ha paboTy Ha YCNOBUsSIX COBMECTUTENLCTBA;

— CTpaxoBOe CBUAETENLCTBO rOCYAAPCTBEHHOIO NEHCMOHHOIO CTPaxXoBaHUS;

— OOKYMEHTbI BOMHCKOIO yyeTa — A1 BOEHHOOOS3aHHbIX U NUL, noafiexallmx npusbiBy Ha
BOEHHYI0 Cnyxoby;

— JOKyMeHT 06 06pasoBaHuK, 0 KBanuduKauum UM Hannuyuum cneumanbHbiX 3HaHWA — Npu
NOCTYNMeHnn Ha paboTy, TPebyHoLLYI0 cneumanbHbIX 3HaHUA UK cneumansHON NOArOTOBKM.

[aHHble M3 Bcex 3TWX [OOKYMEHTOB Creumanuct oTaena KagpoB 3aHOCUT B JIMYHYHO
KapTouKy coTpygHuka. JInyHas kapTouka XpaHUTCs B OTAene KagpoB A0 MOMEHTa YBONbHEHWS
COTPYAHWKA, NOCEe YBONMbHEHMWS NMYHAst KapTovka yHU4TOXaeTcs [2].

Personal card (co3nana) |

I }. ‘ Personal card (1ameHeHa) |
A * < . |
@ Nepesn/ Ha APYryH fOMKHOCTh
\ %Unwewe c pabotel
npuHATME Ha paboty |
A 'l
:: Specialist ! Personal card (yaanexa) 1
L |

ffrom Use Case View)

33aABNeHue (cozaaHo)
e I AP
N
% 3aBepAeT 3aABNeHe NWLIET 3aABNEHWE

Head Waorker

{from Use Case View)
{from Use Case View)

PucyHok 1 — Mogenb 6usHec-npouecca

Ha cerogHsilwHMM OeHb B CBOEM Knacce NPOAYKTOB MOAYNb “YnpaBrieHne nepcoHasiom
Oracle Applications” saensietca ogHon n3 Hambonee QYHKUMOHANBHO MOMHbLIX CUCTEM Ans
opraHusaummn paboTbl oTaena KagpoB COBPEMEHHOIO NPeanpuUATUS.

Ero ncnonb3oBaHue No3BondeT pewatb criegylowme 3agayu:

— NNaHMpOBaHMe OpraHM3auMOHHbIX U3MEHEHWUI, BKITOYAA MOLENMPOBaHNE CTPYKTYPHbIX U
AOJPKHOCTHBIX MepapXuin opraHmsaunu;

— NNaHnpoBaHWe CTPYKTYPHbIX NogpasaeneHni, onucaHne paspsaa, OSPKHOCTH, No3numu,
BeAeHVe CNPaBOYHNKOB U T. A.;

— nepcoHanbHbI y4yeT COTPYAHWKOB W KaHOWMOATOB C  MOMHOM  3anuCbio  UX
npodeccrnoHarnbHbIX KayecTB (Ans ONTUManbHOro MCMonb30BaHUA TPYOOBbIX PECYypCOB), AaHHbIX
ANA HauicneHna 3apnnatbl, JaHHbIX 06 MCnonb3oBaHUKM paboyero BpeMeHu, MNOCY>KHOrO Chmcka
COTPYAHMKOB, NOTPEBHOCTM B NOBbLILLEHUN KBanudukauum n pesynbTatoB 06y4eHnss COTPYAHUKOB;

— aHanuM3 U1 BedeHWe OTYETHOCTM MO TWUMOBBIM FOCY4APCTBEHHbIM OopMam, Mo
HeCcTaHOApTHOM OTYETHOCTM MpU nomowm cpeacte paspaboTtkm Oracle, onepaTuBHBIA aHanNm3
OaHHbIX U NOAAEPXKKY NPUHATUS pellenni [1].

Cuctema «Orakl-Kagpbl» vMeeT M psag OOMNOMAHUTENbHBIX MpeuMMyllectB. B cucreme
npegycMoTpeHa BO3MOXHOCTb paboTbl € cuctemon 6a3 AaHHbIX (WTaTHble COTPYAHMKM,
YBOSEHHbIE COTPYAHWKW, apXuB, KaOpOBbIN pe3epB, BPEMEHHble COTPYAHUKM W T.4.), 4TO
3Ha4YMTENbHO COKpallaeT Bpems 0b6paboTkun 3anpocos.

MpegycmoTpeHa BO3MOXHOCTb MNPOWU3BOSIbHOM MoAMMKaLMW LUTATHOrO pacnucaHust C
aBTOMATMYECKMM  MNOACYETOM  BaKaHCUW, a Takke pasBuTbii  Moaynb  0BpaboTkm
HepernaMmeHTMPOBaHHbIX 3anpocoB. B cucteme npedycMoTpeHbl npoueaypbl BeaeHua tabens
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(nepcoHanbHOro M Ha nogpasaeneHne) ¢ aBTOMaTU4EeCKUM KOHTPOSieM OTMYCKOB, KOMaHOUPOBOK,
MaTepuanbHON NOMOLLM U T. .

OCHOBHbBIMW OTAMYUTENBHBIMU YepTaMn CUCTEMbI SIBNSAIOTCSA:

— MOAYMbHbIA  MPUHUMMN  MNOCTPOEHUSI, OPUEHTMPOBAHHLIN Ha paboTy HEeCKONbKUX
nonb3oBatenen c pasgerneHvemM yyeta Mo YHKUMOHamNbHbIM y4acTkam. Takon nogxon
XapakTepeH Anst MHOrMX COBPEMEHHbIX 3anagHblX CUCTEM;

— CKBO3HOE nepeTekaHue AaHHbIX, YTO MNO3BOMseT C MakcumanbHbiM yoobcTBOM Ang
nonb3oBartens paboTaTtb C NporpamMmmon;

NHdopmaumnoHHoe NpunoxeHne — NnpuknagHas nporpammMHas cuctema, opueHTMpoBaHHas
Ha cbop, xpaHeHwe, nouck un ob6bpaboTky wuHdopmaumn. [logasnsiowee BGONbLUMHCTBO
NH(OPMALIMOHHBLIX MpUIoXeHun paboTaeT B pexume auanora ¢ nonb3oBatenem. B pabote
nporpamMMbl MCNONb3yeTCA BHELLHee nogkntodeHne k bL.

Monb3oBaTenbCckoe MeH nporpammbl  «Kagpbl» COOEPXUT crneaylolme nyHKTbl W
NOANYHKTbI:

— Mpuvkasbl

+ Cnncok NpukasoBs

* PaboTa ¢ npukasamu

— lWTatHoe pacnucaHue

— CoTpyaHUKM(CNUCOK COTPYOHUKOB, peAakTop COTPYAHNKOB)

— MpocmoTp AaHHBIX(CNUCKN COTPYOHUKOB (3anpochl),XpaHumble npouenypbl)

— OTyeTbl

— PepakTop cnpaBoyHMKoB(pefakTMpoBaTh HavanbHUKOB, pefaKkTMpoBaTh NoapasaeneHus,
pefakTMpoBaTb [OIPKHOCTW, peAakTMpoBaTb KaTeropum [OOSMKHOCTEW, pedakTMpoBaTb TuMbl
NpuKas3oB, penakTMpoBaTb MNEHCUOHHble  (OHAbI, pefakTMpoBaTb  TuUMbl  OOpa3oBaHus,
peaakTMpoBaTh HALMOHANBHOCTH

— Cnpagka

— O nporpamme

PaspaboTaHHbI NporpamMHbIA MPOAYKT MO3BOSISIET aBTOMAaTU3NpoBaTb paboTy oThena
kagpoB. PaspabotaHHass cuctema obnerdyaetr paboTy C AOKyMeHTauuMen ansi COTPYAHMKOB
npeanpuaTuS.

Cuctema noseonseT: cneuvanucty oOTAena KagpoB cosdaBaTb, pedakTupoBaTb,
npocmaTpmBaTb Heobxoaumble Ana paboTbl AOKYMEHTbI: MUYHbIE KapTOYKM, TPYAOBblE OOrOBOPLI,
LWTaTHOE pacnucaHue, rpaduk OTNyCcKoB, NPUKasbl;

— HavyanbCTBY CneanTb 3a paboTon cneunanncta;

— COTpyAHWKaM 3aBoAa nNpocMaTpuBatb HEOHXOOUMYO UM MHOPMALMIO.

PaspabaTbiBaemMoe NpunoXxeHue sIBMSIETCS KMUEHT-CEPBEPHBIM npunoxeHnem. B dupme
OOMMKHbI  OblTb  pacrnonoXeHbl MNepcoHarbHble KOMMbIOTEPbLI Ans  paboTbl  COTPYOHWKOB
(cneumanucTbl, HavyanbCTBO) C npwuroxeHveM. Bce komnbloTeEpbl B CUCTEME COEAWMHEHDI
NoKanbHOM CeTbi, C cepBepoM 6a3sbl OaHHbIX, roe OygeT XpaHuTbCsl 6asa OdaHHbIX CO BCEW
MHdOpMaLmMEN.

Ha pucyHke 2 npuBegeHa npedBaputenbHad  Auvarpamma  pas3BepTbiBaHUSA
pa3pabaTbiBaEMOro NPUINOXeHUs — apXMTEKTYpa TEXHUYECKMX CPeaCcTB cuctemsl [6].

[

T
nokansHaA
ceTs

MK cneunanucta MK cotpyaxuka
0TAEena Kaapos

MpuHtep ‘

MK HavansHuka
oThena Kkagpoe

MpuHtep

MpuHTep ‘

PucyHok 2 — ApxuTtekTypa TeXHUYECKUX cpeaCcTB CUCTEMDI

ISSN 1607-2774 Cewmeit kanaceIHbIH L1lokopiM aTeIHAAFEI MEMIICKETTIK yHUBEpCHTETiHIH Xabapmbicel Ne 4(84)2018 22



dusnyeckass mMoenb AaHHbIX OMUCbIBaeT AdaHHble cpencTBaMmym KoHkpeTHon CYB[. B
JaHHoON paboTe dumanyveckass ModeNnb AaHHbIX peanu3oBaHa cpeacTBaMn pensumoHHon CYB[L
MySQL. lNpn copmmpoBaHmm U3NYECKOM MOAENN OTHOLWIEHMS, pa3paboTaHHble Ha cTaguu
normnyeckon mogenu 6oinv npeobpas3oBaHbl B Tabnuupbl, YCTaHOBMEHbI BHELWHME KNoun T n.4. B
AaHHOM paboTe Ans NPOEKTUPOBAHUS KOHLENTyanbHOW MOAENM [AaHHbIX WCNOSb30Barncs
PowerDesigner. OcoGeHHOCTb peanu3auumn umkna paspaboTkM B HEM MO3BOSMSET BbIMNOMHUTD
«CKBO3HOE MpPOEKTMpOBaHME». OTO 3HAYMT, YTO Ha OCHOBE pa3paboTaHHOW KOHUEeNnTyarnbHON
MOAEenn MOXeT ObITb aBTOMaTUYECKM CreHepupoBaHa dmanyeckas, U nocre 3TOro BbINONHeHa
reHepaums cTpyktypsl BJ.

Ha koHuenTyanbHOM ypOBHE HEe BbINOMHAETCS MUrpauusa atpmbyToB NEPBUYHOTO Knya B
OOYEPHIO CYLLHOCTb, TaK Kak 3TO Obino Obl y)Xe He oTobpakeHue peanbHoOro mmpa (B AaHHOM
crniydyae nepeyvHs aTpubyToB KOHKpeTHoro obbekta). Murpaums BbINOMHSAETCA Ha (PU3NYECKOM
ypoBHe. HeobxoauMOoCTb  MNOCTPOEeHUs  (pu3myeckom Mogenn Kak OTAENbHOro  wara
NpoekTupoBaHus obbscHaeTca TpeboBaHMEM NpUBEAEHUS ONUCaHUS CYLWIHOCTEN U CBS3EMN,
onpedeneHHbiX Ha CTaguMu MOCTPOEHUS KOHUEeNnTyanbHOW Moaenu, K (M3M4Yeckon CTPyKType C
yyeTtom cneundukm ueneson CYB/L [7]. MNMpu reHepaumm onanyeckon Mogenm n3 KoHUenTyanbHOm
CYWHOCTM CcTaHoBATCA Tabnuuamu, aTpubyTbl — KONOHKAMMW, ANSA anbTEPHATMBHbLIX KIHOYEN
reHepupytoTCa YHUKanbHble UHOEKCHI, a MAeHTU(UKATOPbl CTAHOBATCA MEPBUYHBbIMU KIHOYaMW.
[ns ynpaBneHus yHUKanbHOCTbIO CTPOK M YCKOPEHUSA AO0CTyna K AaHHbIM Ha JaHHOM 3Tane MoryT
Ha3Ha4yaTbCA WHAOEKCbl. [na nepBUYHbIX M BHELUHMX KIMHOYENn WUHOEKCbl  hopMupyoTcs
aBToMaTtmyeckn. Ha pucyHke 3 nokasaH pesynbTaT aBTOMaTUYecKoro npeobpasoBaHus
KOHLEeNTyanbHOW MOAenu AaHHbIX B (OU3NYECKYHO.

7
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PucyHok 3 — dunsnueckas mogensb 6a3bl AaHHbIX

MogBoas MTOrM, MOXHO CKasaTb, YTO Ans LONroBpeMeHHOM yaobHon paboTel Heobxoanma
MHOroyHKLMOHAarnbHas, CaMoCTOATENbHAA CeTeBas KaapoBas NporpaMmMa, C pa3BuTbiM CEPBUCOM
N  BO3MOXHOCTbIO CTBbIKOBKM C APYTMMW CUCTEMAMM, MOLUHBbIM LUTATHLIM  PACMUCAHNEM,
KOMMMeKToMm wWwabnoHoB M NpoOCTbiM WHTepdencoMm. IOTa MHPOPMauMoHHas cuctema 6Oyaer
nonesHa Ansi OnepaTUBHOrO MOJSyYEHUs AOCTOBEPHbIX CBEAEHWM MO 3a4aHHOMY BOMPOCY U
obneryeHnsi paboThbl COTPYAHUKOB OTAeNa Kagpos..
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KAOPNAP BOIIMI XXYUECIHOE «NEPCOHANAbI BACKAPY» BAFOAPJTIAMAIbIK
KAMTAMACDI3 ETYAll 93IPJIEY
I.T JaHeHoBa, b.X. LlogkipoBa

Makanada kadpnap 6enimiHiH asmomammaHObIpbifiFaH aknapammbik XyUeciHiH damybl
KapacmbipbiiraH. Kalpnap 6eniMiHiH XyMbiCbiH OypbiC ylUbiMOacmbipy OyKin KeCimOpbIHHbIH
KbI3amMemiHe eme MmaHbI30bl Macesie 60sbin mabbinadbl, elmkeHi 6aprbiKk KbismemkeprnepoiH
yakmblifibl OpbIH @ybICMbIPYbl, XYMbICmMaH Kemyi Hemece XyMbiCka mypybl coFraH mayenodi. Adam
pecypcmapbi besiimiHeH, bapi bacmanein, KkenimezeH adamdapMeH KapbiM-KambiHac xacalobl.
byn, e3 keseziHOe, ynkeH kenemoezi Kara3dbiH KalHap ke3i 60sibin mabbliambiH KyXXammhbiH
arblHbIHa anbin Kkenedi. byn xyte aknapam i30ey0i xeHindemyae xoHe adaM pecypcmapbiHbIH
MamaHOapbiHa, COHOau-aK KocirnopbiHHbIH 6acKka Kbi3MemkKepriepiHe KyXammapMeH XYMbIC
Xacayra MyMKiHOIk 6epedi.

TyliH ce3dep: asmomammaHObIpy, bardapnamaribik eHiM, OepekKop, akrnapammbik Xyle,
Kyxam atHarbIMbl.

SOFTWARE DEVELOPMENT «PERSONNEL MANAGEMENT» IN THE HR SYSTEM
G. Danenova, B. Shodirova

The article deals with the development of an automated information system of the
personnel department. The correct organization of the work of the personnel department is an
important point in the activity of the whole enterprise, since the dependence of all workers on the
timely translation, the received dismissal or recruitment order, the correct calculated length of
service is very high. The human resources department, being the point at which everything begins,
has to work with a large number of people. This, in turn, leads to the fact that there is a flow of
documents, which is the source of a large amount of paper. This system allows you to simplify the
search for information and work with documents, both for human resources specialists, and for
other employees of the enterprise.

Key words: automation, software product, database, information system, document
circulation
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M.Y. OocembunHoBa, P.T. lMHXXymMmaHoBa
"ocyaapcTBeHHbIV yHMBEpCeuTeT nmenn Lakapuma ropoga Cemen

O MPUMEHEHUU 30510TbIX HAHOYACTUL AN NNASMEHHON ®OTOTEPMAJIbHOWU
TEPANMWA

AHHOmMauyusi: B cmambee npusedeHbl pe3ynbmamsl uccrnedogaHus rpouecca rnosyHeHue
HY 3010ma no memoduke 8 00Hy cmaduto 8 rpucymcmeuu 8000pacmeopuMbIX MOUMEPOS 8
Kadecmee Komopbix Obiriu UCrnofb308aHbl NPUPOOHbLIE MOMUMEPHLL. YCmMaHO8/eHbl MaKCuMyMbl
Mo2/I0WEeHUsI  CrieKmpo8 KOJI/IOUOHbIX pacmeopos. MakcuMymbl  CrIeKmpos  Onmu4ecko2o
rnoanioweHusi Orisi HaHoYacmuy, 3or1oma 0aHHbIU Ouana3oH fexum e obnacmu 523-580 HM, ymo
coomeemcmeyrom numepamypHbiM O0aHHbIM. Takum o0bpa3om, 00HoU u3 ocobeHHocmelu HY
Memarnoe £ensemcs cusibHoe U crieyughudeckoe esaumodelcmeue C 371eKmpoMazHUMHbIM
usny4yeHueMm. BbicokoducrnepcHbie 3onu HY 3010ma UHMEHCUBHO OKpaweHbl, rpu4YeM OKpacka
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3asucum om npupodbl U pasMepos Yacmuy. HaHowyacmuubl 3o0/10ma cmMaHoO8sIMcs
nepcriekmusHbiM cpedcmeom Orsl JfievyeHUs1 paka U uccriedyemcsi 8 Kadecmge Hocumeneu
JIeKapCmeeHHbIX U paduovyscmeumersibHbIX cpedcms, homomepMu4ecKUX U KOHMPAacmHbIX
aceHmos. B pesynbmame npodeMoHCmpuposaHa 803MOXHOCMb UCIMO/b308aHUs HaHoYacmuy
30/10ma 8 danbHelwem 8 MeOUKO-6UOI02U4eCKOU NMpakmuke.

Knroyeebie cnoea: HaHoyacmuubl 307i0ma, [OUMEP MEePOHOCMUKa, [1a3MeHHasl
gomomepmarbHasi meparius.

BeepgeHue. NocnegHue rogbl nog npucTanbHbIM BHUMaHMEM nccregoBaTenen HaxoaaTcs
30M0Tble HaHo4acTMubl. HaHouyacTuubl 3onoTa (HY3) - aTo cuctema, coctoswan n3 6onbLworo
yncna atomMoB 30J10Ta, pasmMep KOTopon NexuT B gnanasoHe oT 1 go 100 Hm (puc. 1) [5].

PucyHok 1 — HaHouacTtuubl 3o510Ta

CnegyeTr OTMETUTb, YTO LEHHOW OCOBEHHOCTbIO HaHO4YaCTUL, SBMAKOTCS BbIMO4HbLIE
ur3MyecCKMe N XMMNYECKME CBOWCTBA, KOTOPblE MO3BOSISAIOT MX NPUMEHATb ANA AMArHOCTUKM n
Tepanuu 3aboneBaHW YeroBeka. TepaHOCTMKa C HaHo4yacTUuamm 30f0Ta — pasBuBaroLLasCcs
obrnactb MeavumMHbl, rnaBHbIM 06pa3oM OHKOSOrMK, coyeTaroLas B cebe Tepanvio U AMarHoCTUKy,
T.€. UCMNOMb30BaHWE OOHOrO JleKapCTBEHHOro cpeacTBa M ANA AOMarHOCTUKM, U ONS neyYeHus
3aboneaHus B xoge obwen npouenypbl. HY3 MoryT doyHKLMOHMPOBATL B KAYECTBE KOHTPACTHbIX
CpeAcTB ANg psga onTUYECKMX MeTOOO0B BU3yanusauun, MOryT CryXuTb npeobpasoBaTtenem ans
dhoTOTEPMUYECKOTO paspyLleHns OnyXxoneBbIX KneToKk. 3onoTble HaHoYacTUUpbl,
MoanuumpoBaHHble  cneuuduyecknmmn  Guomornekynamu, Moryt ObiTb nnatdopmon  Ans
aZpecHON OOCTaBKM NEeKapCTBEHHbIX CPEACTB U PaAVMOHYKIMAOB K OopraHaMm u TkaHam. [pu atom
30M0TO obrieryaeT BU3yanu3aumio U MoXeT BbITb MCNONBb30BaHO ANS NOCNeayoLero NpuuensHoro
neyeBHOro BO3AEWCTBUSA Ha MapPKMPOBAHHYK 30HY, HanpuMmep, MpW JOKanbHOW runepTepMunm
onyxonen [6].

HY3 HEeTOKCMYHbI, XMMUYECKM CTabUIbHbl, OMOCOBMECTUMbI C >KMBOW TKaHbio [2].
Bbnarogapsi cBOMM CBOMCTBaM OHM CNOCOOHLI Npeobpa3oBbiBaTh NOMOWEHHOE YO nnu bnvxkHee
WH(PpakpacHoe u3nyyYyeHWe B TEMNO W paspyllaTb pakoBble KNETKU NoCpeacTBOM TEennoBOro
adhdpekTa; nosbiwaTb 3PHEKTUBHOCTL NPOTMBOOMYXONEBLIX NPenapaToB, HEPAaCcTBOPUMbIX B BOAE
NN HeyCTON4YMBbIX B OMONOrMYecKon cpefe 3a cyeT aapecHOM [OCTaBKM; yBeNMuMBaTb CPOK
CNy0bl NEeKapCTBEHHbIX CPeACTB UM BU3Yanu3vMpyloLWKMX areHToB nyteM mogudukaumm
NMOBEPXHOCTKX; MOBbIWATb MNOBPEXAEHUS PaKoBbIX KrNeTok Onarogaps paguoHyknugam wu
NpOTMBOOMYXOSIEBLIM NpenapaTam.

Takum obpasom, HY3 moryT mcnonb3oBaTbCs NpU Jy4EBOW Tepanuu, XumuoTepanuu,
rmneptepMmn 1M QOTOAMHAMUYECKOW Tepanun. Takue BO3MOXHOCTW HaHoYacTuL 30J0Ta
No3BonsitoT 3PPEKTMBHO KOMOMHMPOBATb pasnuyHble TepaneBTudeckne agpdektsl B 6opbbe ¢
pakoBbIMK onyxonsamu. MNpuHUMN AMarHOCTUKM OCHOBaH Ha cBA3biBaHMM HY3 co cneundunyecknmm
aHTUTENamMm Ha MOBEPXHOCTM pPaKOBbIX KMETOK. Y MHOMMX pakoBbIX KIETOK Ha BCEW UX
NMOBEPXHOCTN eCTb 6enoK, M3BECTHbIN Kak peuenTtop anugepmanbHoro gaktopa pocta (EFGR),
TOrga Kak 300pOBble KNeTKM OObIMHO He 3JKCrpeccupytoT 3TOT Oeniok HaCTONbKO  CUSBHO.
KoHbtoraups HY3 ¢ aHtutenamm npotmB EFGR, o06bvHO HasbiBaembiMM aHTU-EFGR,
obecrneyvBaeT CBA3blBaHME HAHO4YACTML C CaMUMW pakoBbiMU KreTkamu. OBHapyXeHo, 4TO
HaHo4yacTuupl 3onota umetrT Ha 600 % 6onbliee CPOACTBO C pakoOBbIMW, YEM CO 340POBbIMU
knetkamu. Jlyduwe pesynbTaTbl MOKasbiBalOT YacTuubl pasmepoMm 35 HM. [daHHaa meToauka
HEeTOKCUYHAa 115 YenoBeYveCKUX KneTok [1].
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MaTtepuanbl 1 metoabl. Cnocobbl nonyyeHus HaHoyactuy (HY) meTtannoB cerofHs
npodoskKaT NHTEHCMBHO pasBuBaTbCA. B HacTosilee BpeMsi N3BECTHbI ABa OCHOBHbIX cnocoba
NnonyyYeHMs HaHopa3MePHbIX YacTul: PM3NMYECKM, KOTOPbLIA BKMOYaAET TEPMUYECKOe ucnapeHue
HY npu o6paboTke nnasmoun, nasepoMm, 3NEKTPUYECKOW AYyron, KOHOAEHCALMI0 WCXOAHOro
Matepuana B BakyymMe, MexXaHOXMMUYecKoe AMCMNeprnpoBaHue, 3MeKTPo3po3nto, nutorpaduio;
XUMUYECKMI, 3aKnovawwmics B nonyvyeHnn HY metannoB MeTtogamu: TEPMUYECKOro Wiv
pagnaumoHHOrO  BOCCTAHOBMEHMS  MeTasnsicodepXaluMx  COeAMHEHWUW,  pasnoXeHus  npu
Bo3gencTeun YO, Y3, Temnepatypbl Unn cuHte3a B 0OpaTHbIX MUUEnnax, Ha rpaHvue pasgena
das nnu 3onb rens metog [3].

dusnyeckme cnocobbl nonydeHus HY, 3akniovarowmecs B MHTEHCMBHOM TEMNIOBOM MUIK
CWMOBOM BO3OEWNCTBMM Ha UCXOAHBLIN MaTepwuan, npeactaBnsawTca Havbonee nepcrnekTUBHbIMMU,
nockomnbKy npegonpenensatoT nonyvyeHne HY ¢ noBbiWEHHbIM ypOBHEM CBOGOLHOW 3HEPrUn U
B©onee 4ncTbl N0 XMMUYECKOMY cocTaBy. MeToabl xummudeckoro cuHtesa HY npeacrasnstoT cobomn
noaxodbl HeopraHM4yeckoro, MeTanfopraHNM4Yeckoro M OpraHUYecKoro cuHTe3a C npoueccamm
reTeporeHHoro ¢asoobpasoBaHNsa B KOMMAOWAHbLIX UM NogobHbIX cucTtemax. Haubonee wmpoko
METO4 XMMWYECKOro BOCCTaHOBMEHWUSI WCNONb3yeTcss npu  MNonydeHuu W ctabunusaumm
MOHOOMCNEPCHbIX HaHOYaCTWL, MeTasnsfioB B XMAOKOM (hase, B BOAHbIX M HEBOAHbIX cpepax. B
KayecTBe COeOUHEHMI MeTansioB OObIYHO MCMONb3YT MX COMW, B KA4eCTBe BOCCTAHOBUTENEN —
anomornapuabl, 6oporngpugbl, runodochuTel, opmManbaerng, CONU LABENIeBON M BUMHHOM
kncnot. Lupokoe pacnpocTpaHeHMe MeToda CBsA3aHO C ero MpoCTOTOM W AOCTYMHOCTLIO.
OcHoBHbIM HegoCcTaTKOM MeToda SABnsieTca OonblUoe KONMYEeCTBO MNPUMECcEn B MNonyvyaemoun
KonnoumgHon cucteme HY3, ymMeHbWWUTb KOTOPOE MO3BOMSET WCNOMb30OBaHWE BOAopoda B
KayecTBe BoccTaHoBuTens. Ewe ogHum cnocobom nonyyenna HY3 aBndetca ranbBaHuveckas
3amMeHa wmMexgy HaHokybamm cepebpa u HAuCI4. WM3BecTHO, 4YTO HaHo4YacTuupbl 30Mf0Ta
HU3KOTOKCUYHbI M BUONOrMYeckn COBMECTUMbI, OAHAKO, ONst UX CUHTE3a OObIYHO WMCMONb3YHT
BellecTBa, NnonagaHve KOTOpbIX B OpraHW3M Hegonyctumo (Hanpumep, Gopormapuabl HATpuUS).
HenpopearvpoBasluve BewecTBa M BO3MOXHble MOOOYHbIE BpedHble NPOAYKTbl MPUXOAMUTCS
yaanate. [loatomy BONpPOC O CO34aHMM TEXHOMOorMM npou3BOACTBA HaHoMaTepuanos 6e3
HaHeceHus yuwepba okpyxatoLlen cpeae M 340POBbl0 YEeNoBeEKa, Ype3BblHaMHO akTyaneH [7]. A B
AaHHon pabote HY 3onoTta nony4anu no meToavke B OAHY CTaguio — NyTeM KUNSYeHns pacteopa
HAuCls B npucyTCTBMM BOOOPACTBPOPUMbBIX NOSIMMEPOB B KAYECTBE KOTOPbIX ObIN NCNOMb30BaHbI
npupogHeie nonmmepsl, ctabunuaatopsbl M3I0, XutosaH.

Pe3ynbTaTbl 1 06cyxaeHue. B HacToswwee BpeMs rnaBHOW npobrnemon ycnewHon paboThl
C HaHo4acTMuamu 30f0TOM 3aknto4vaeTcs B ToM, 4To HY BecbMa HeycTonuMBbI U CTPEMSATCH K
arperaumu, 4TO NpMBOOUT K MOTEepe CBOWCTB MaTepuana, CBA3a@HHbIX C HaHopa3MepHbIM
apdekToMm. Ucnonb3ys B kayecTBe CTabUNU3Mpylowwero areHTa MofiMMepbl, MOXHO He TOSbKO
yBenuuntTb ctabunbHoctb HY, HO M co3gaTth HOBbIM MaTtepuasn, CBOWCTBa KOoToporo 6yayT
B3aMMOAOMOSIHATLCS €ro  KOMMoHeHTamu. [lo sTomMy B gaHHoM o63ope 6binn nogpobHo
pacCMOTpPEHbl XMMUYECKME MeToAbl CUHTEe3a HaHOoYacTuL 30110Ta, MOCKONbKY WMEHHO OHM
NO3BONSOT MOJSTYYNTb HAHOYACTUUBI onpeneneHHon mopdonorun (copmbl) 1 pasmepa [4].
Cnektpbl nornowieHnss obpasoBaHna HY 3omota cHumanm Ha cnektpodoTtomeTpe. [pouecc
obpa3oBaHUA HaHOYacCTML 30510Ta B MOSIMMEPHbIX MaTpuuax COMnpoBOXOAeTCA WMHTEHCUBHbIM
OKpalMBaHMEM pacCTBOPOB B KpacHO-OypbIi LBET, 4YTO CBMAETENbCTBYeT 00 obGpasoBaHuM
HaHoYacTUL, 30/10Ta B NPUCYTCTBMM NOSIMMEPOB.

[MpoBeAeHHbIN aHann3 MMEKLWMXCA Ha CEerofHsAWHUN AeHb NUTepaTypHbIX OaHHbIX W
3KCMEepMMEHTanNbHbIX MCCregoBaHUKM, Kacalwwmxcs npumeHenns HY3 B mMeguumHe, nossonset
OTMETUTb OCHOBHbIE OTNINYMTESNbHbIE YepTbl TepaHOCTMKN ¢ HY3:

1. HY3 cnocobHbl nepeHocUTb GONbLUYKD Harpy3Ky B Buae NEeKapCTBEHHOro cpeacTtsa v
3awmwaTtbe ero ot pacnaga. Hanpumep, HaHodactuua pasmepom B 70 HaHOMETPOB COOEPXKUT
npumepHo 2000 manbix MHTEPdEPUPYIOLLNX MONEKYN PUBOHYKINEMHOBOW KUCIOTbI, B TO BPpEMS Kak
KOHBbIOraTbl aHTUTEN coaepxaTt MeHee aecAatu. Beca Harpy3ka HaHOYacTUUbl CKOHLEHTpMpOBaHa B
HEeW camMoM, W ee pPa3HOBMAHOCTb W  KONMWYECTBO HEe  OKa3biBalOT BMUSAHMA  Ha
dhapmakoKMHeTMYECKME CBOMCTBaA W OuopacnpegeneHve HaHodactvu. B oTnunume oT Hux, B
MONEKYNAPHbIX KOHblOratax pasHOBUAHOCTb M KONMMYECTBO TepaneBTUYECKOro BeELLeCTBa,
NPUKPENSIEHHOIO K HanpaBneHHOMY nuraHay (aHTUTeny), 3HaunTenbHO N3MeHsieT obLumMe CBOMCTBA
KOHbloraTa.
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2. HY3 obnagaoT goctatoyHo OonblUMM pa3mMepoM, YTOObl B HUX MOIMN COAepXaTbCs
MHOXECTBEHHbIE HanpaBfieHHble nuraHgbl, 4YTO Cnocob6CTByeT MHOrOBaneHTHOW CBA3UM C
peuenTopamMn Ha NOBEPXHOCTU KIETOK.

3. HY3 wmoryt nepeHocuTb pasnuuHble TUMbl MoOnekyn ©narogaps BO3MOXHOCTM
MoandumKkaumnm nx noBepxHocTu. lNpn aTomM drapMakoOKMHETUYECKME CBOWCTBA HaHOYaCTULbl He
NM3MEHSIITCA B 3aBUCMMOCTW OT KONM4YEeCTBa U TUNa NpMcoeanHEHHOro BeLLecTBa.

4. HY3 obnagatoT cnocoBGHOCTbIO MpeoaoneBaTb MEXaHM3Mbl YCTOMYMBOCTU KNETOK K
rnekapCTBEHHbIM CpefCcTBaM U NPOHUKAKT BHYTPb HUX NOCPEACTBOM aHAoumuTo3a. Perynupyemoe
coyeTaHMe 3TUX CBOWCTB 3a CYET MPaBUSIbHOM KOHCTPYKLUUM HaHOYACTULbI MOXET CBEeCTU K
MUHUMYMY NO60YHbIE 3(PEKTHI MNPOTUBOPAKOBLIX JlE€KAPCTB, OLHOBPEMEHHO YCUNMBAs WX
3P (PEKTUBHOCTb.

BbiBoAabl. HaHo4acTuubl 3010Ta CTAaHOBATCA MEPCMNEKTUBHLIM CPEeACTBOM AN JNleYeHus
paka n uccrnegyeTcs B Ka4eCTBe HOCUTENEN NeKapCTBEHHbIX CPeacTB, POTOTEPMUYECKMX areHTOB,
KOHTPACTHbIX areHToB W paguovyBCTBUTENbHbLIX CpeacTB. MakCMMyMbl CMEKTPOB ONTUYECKOro
NornoLlieHnss ang HaHodacTul, 3oroTa AaHHbIA Anana3oH nexuT B obnactm 523-580 Hwm, 4TO
COOTBETCTBYIOT NIUTEPATYPHBIM AaHHbIM. Takum obpasom, ogHomn n3 ocobeHHoctern HY metannos
SABMAETCA CurbHOEe UM crneumdudeckoe B3aUMOAENCTBME C SMEKTPOMAarHUTHbIM U3NyYeHuem
(cnekTpbl nnasmeHHOro pesoHaHca). BbicokogucnepcHble 3onM HY  3010Ta MHTEHCUBHO
OKpaLleHbl, MpMYeM OKpacka 3aBMCUT OT NpMPOabl U pa3MmepoB YacTul. CTpykTypa, mopdonorus u
onTuyeckne ceonctBa HY meTannoB CUMbHO 3aBUCAT Kak OT XapakTePUCTUK UHAMBMAOYANbHbIX
yactuy (pasmep, dopma, cocTaB), Tak U OT CTPYKTYpPbl U CBOWCTB MOSMMEPOB, UrpatoLLmMx posb
NPOTEKTUPYIOLLNX U CTaBUNM3NPYIOLLMX areHTOB
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NNA3SMANbIK POTOTEPMANbAbI TEPANKUA YLWIIH ANTbIH HAHOBOJLWEKTEPOI
KONAAHY TYPAIbI
M.Y. OiocembuHoea, P.T. duHxxymaHoBa

Makanada maburu nonumeprniep pemiHde naldanaHbiiFaH cyda epumiH nosuMepnep
KemeeiMeH anmbiH HaHobenwekmepi anbiHObl. CuHme3dey npoueci bip cambiOa xy3eze
acblpbindbl. ©0ebu depekmepae coalKec KernemiH Kosnoudmelk epimiHOinepdiH CreKkmpiHiH
Makcumanobl CiHipy Kepcemkiwi 6eneineHdi. AnmbiH HaHOberwekmep ywiH onmukarnbiK CiHipy
criekmpnepiHiH Makcumarnapbl 523-580 HM Ouana3oHbiHOa opHanackaH, 6yn a0ebu Oepekmepeze
colikec kenedi. Ocbinadwa, memeH Xuinikmeai memanndapdbiH epekwenikmepiHiH 6ipi —
ariekKmpomMazHUmMmIK CoyrnerieHyMeH Kywmi XoeHe HakKkmbl e3apa opekemmecy. Xorfapbi
ducriepcmi  anmeiHHbIH HaHobenwekmepi KapKbiHObI bosiiFaH XxoHe benwekmepliH myci
maburamel MeH enwemiHe balnaHbiCmbl. AnImbIH HaHOberweKkmepi OHKONo2usbIK aypynapobl
emOeydiH nepcriekmusarsblK Kypasibl 60sbin mabbinadbl xoHe 08piriK xeHe paduoceHcUumuemik
aceHmmepOdiH, pomomepmarnbObl XoHe KOHmpacm 3ammapOibliH macbiMandaywbinapb! pemiHoe
3epmmenedi. HomuxeciHde 6onawakma meduyuHarnblK, OuonosusnblK maxipubede anmbiH
HaHobesnwekmepdi KondaHy MyMKiHOIiei kKepceminoi.
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TyliH ce30ep: anmbiH HaHobenuwiekmepi, nonuMep, mepaHocmuKa, a3marsbiK
gomomepmarndbl meparnusi

ON THE USE OF GOLD NANOPARTICLES FOR PLASMA PHOTOTHERMALLY THERAPY
M. Dyusembinova, R. Dingumanova

The article presents the results of a study of the process of obtaining gold NP by the
method in a single step in the presence of water-soluble polymers, which were used as natural
polymers. The absorption maxima of the spectra of colloidal solutions are determined. Maxima of
the optical absorption spectra for gold nanoparticles, this range lies in the range of 523-580 nm,
which corresponds to the literature data. Thus, one of the features of low-frequency metals is a
strong and specific interaction with electromagnetic radiation. Superfine sols of gold NP are
intensely colored, and the color depends on the nature and size of the particles. Gold nanopatrticles
become a promising means for cancer treatment and are studied as carriers of medicinal and
radiosensitive agents, photothermal and contrast agents. As a result, the possibility of using gold
nanoparticles in the future in medical and biological practice was demonstrated.

Key words: gold nanoparticles, polymer, theronostics, plasma photothermal therapy

FTAXP: 87.15.91

X.A. XKakynb6ekoBa, M.AssitxaH, M.Y. XKaGaeBa, 3.E. bas3sutoBa
Abain Mbip3axmeToB aTbiHAarbl KekwweTay yHMBepcuTeTi

AKMOJA OBNbICbIHbIH PAOUALUMUANBIKNACTAHY OEHFEWIH TANQAY

AHOamna: byn wmakanada Akmona o06rnbICbiHbIH paduauyusinblK nacmaHy OeHeeliHe
manday xypaisindi xeHe paduayusiblKk memeHwe xardalnapra aKkosoausinibik bara 6epindi.

Paduakmuemi nacmaHyMeH Kypecy xondapbl XoHe Kal Kananapda paduakmusmi
nacmaHy OeHeelii ofapbl COHbIMEH Kamap Akmorna 0065bICbiHbIH paduauusisibiK 2amma-ghoHbl
myparsbl MasniMmem bepinzeH. Paduauus mek adam ar3acbiHaraHa eMec KopuiaraH opmara YJ/iKeH
3apdabbiH muzisyde.

PaduayusimeH nacmaHy OeHeeli xofapbl xeprnepdi mypfbiHOapObiH OeHcay bifbIHbIH
HawapnaybiHaHOa balikayra 6osadbl. Paduauyusinbisk memeHuwe xardalnapdbiH andbiH any ic —
waparnapbl KapacmbIpbiiFaH.

TyltiH ce3dep: PaduauusmeH nacmaHy OeHeeli, paduakmuemi  rflacmaHy,
paduoHyknudmep Akmorsa 006nbICbiHbIH paduauusisibiK 2amma-gOoHbI, paduoakmuemepOid mycy
MbifbI30bIFbI

Kasipri Ke3eHHiH ©3ekTi MacernenepiHiH Oipi — paguauuanblk nactaHy 6onbin oTbIp.
PagnaktueTi nactaHymeH Kkypecy Tek KasakctaHga faHa emec anemgik aedrengeri
TonFaHablpaTtblH  Macenenepgid Oipi. Cebebi paguauuanblk nactaHy Tabufu OpTaHblH,
nactaHybIMEH KaTap KenTereH aypynapabliH TapanybiHa ga ©3 yneciH kocagbl. KopekTik Tisbek
OolibiHWa Tapana oTbipbin (6CIMAIKTEPOAEH >KaHyaprapfa) paguMoakTUBTI 3aTTap  asblK-Tyhik
eHimaepimeH Gipre agam ar3acbiHa TyCin, agam AeHcaynbiFbiHa Kepi 8CepiH TUridyi MyMKiH [1].

Pagnaunanblk TeTeHwe >xafgan gen — agamaapAblH kocnapnaHbaraH cayneneHyiHe
Hemece KopllaFaH OpTaHblH PaguoaKkTMBTI STacTaHyblHa SKeNeTiH kKeHeTTeH BonaraH, XaHe TipLinik
eTy opTacbl MeH agamaapabl Kopfray YLiH ThifbI3 9peKkeT eTyai KaxeT eTeTiH paguaumanblK KayinTi
»XafFaangbl anTambl3.

Pagmaumanblk kayinTi oObekTinep KopluaraH opTaHbl aca ken meniwiepgae nacrangpl. Ocbl
obbekTinepae Gonfan TXK akonornanblik anaTka okenegi. KopwaraH opTa canacblH TeMeHAeTir,
agamaap MeH bapnblk aF3anapiblH TipLWInK eTy opTacklH e3repictepre ywblpatagbl. Pagnaumsnbik
anaTTapibl 3KONOrUANbIK TypFblgaH Tangay, onapAblH TUr3eTiH 3UMsH MerepiHe XoHe Tapany
anmMarbiHa BbanaHbICTbl KraccTapra benyre mymkiHaik 6epegqi.

Pagnaunanblk anattapgaH KopfaHy OHblH angbliH any 6Gonbin Tabbinagbl. ©HaipicTeri
pagnauusanblk  TOTEHWe  KafaauvnapAarbl  KyTkapylbinapgblH — ic-apekeTTepiHe  6aprnbik
YKYMbICLWbINAP MEH TypFbiHOAPAbIH eMipi 6annaHbICTbI.
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PagnoakTuBTi nactaHy — ep YCTiHiH, aTMocdepaHblH, CyablH 6onmMaca asblk - TYMiKTiH,
TaramblK LUUKI3aTTbIH, XXoHe apTypni 3aTTapAblH pagnauusanbik Kayincisgik KeHe pagunoakTuBsTi
3aTTapMEH >XXYMbIC iCTey epexenepiHageri GekiTinreH wWwama AeHreniHeH acaTbiH Merepaeri
pagMoaKkTUBTI 3aTTapMeH NnacTaHybl.

PagnoakTuBTi nactaHy — KopllaraH opTaHbl eTe KayinTi acep okeneTiH duankanblK
nactaHygbiH, Typi. byn nacraHy agam [fgeHcaynbifbl MEH Tipi opraHuamaepre paguvaumnsanbik
coyrneneHy apkbinbl 3UaHAbl acep kacanabl. Kasipri yakplTTa gamblifaH engepae  a4ponbik
3HepreTuKaHblH AamyblHa GannaHbICTbl KopLlaFaH opTaHblH, pagnaumsnblk nacTaHybl YIIKEH Kayin
Tyablpyga. JlactaHyablH Oyn Typi XumMuAnblK nactaHygaH KeniH ekiHWwi opTafa  LWbIKTbI.
Pagnaumanbik nactaHygblH MbiHagan Tontapra 6enegai:

1. PagnoakTtmeTi 3aTTapablH OeniHyiHiH HaTwxeciHae namga GonaTblH anbga — (renun
agpockl), 6etta — (kbingam anekTpoHaap) OenwektephiH keHe ramma — cayneneHynepain,
acepiHeH bonaTbiH paguaumsanelk nactaHy (busmkanbik flactaHy Typi);

2. KopwafraH opTajafbl pagvoakTUBTI 3aTTapAblH MernwepiHiH, kebetoiHe 6annaHbICTbI
BonaTbIH NacTaHy (XMMUAIbIK nacTtaHy Typi).

OpTaHblH paguaumsanblk nactaHyblHa aTOM KapyblH CblHay a3 YreciH KOCKaH >OK, on
PaaVMOHYKNNATI XayblH-LWALWbIHHBIH, TyCyiHe okengi. PaguoHyknuatep — Oyn anemeHTTepaiH
3MeKTpoHaapAbl atoMmaapaaH WbiFapbin, onapdbl 6acka aTtoMmaapra OH XaHe Tepic noHaap XyobiH
TY3yiMeH Kocara kabineTTi pagnobenceni coyneneHy welrapaTbiH W3oTonTap.

Akmona obnbICbIHbIH pagnauunanblk ramma-goHsl ATmocdeparnblk ayaHblH flacTaHybIHbIH
ramma cayrnerneHy AeHremiHe KyH canblH Xeprinikti 15 meTeoponoruansik ctaHuuanapaa (Actaxa,
Apuwansbl, Akken, Atbacap, bankawwuHo, «bypaban» KOMC, EriHgiken, EperimenTtay, KekweTtay,
KopramxbiH, CtenHoropck, Xantelp, bypaban, Lyybe, WopTtaHabl) 6akbinay xyprisingi. Engi-
MekeHaep OoublHWAa aTMocdepanblk aya kabaTbliHbIH Xepre XakblH kabaTblHAafbl pagunaumsanbIk
raMma—oHHbIH opTawa MmaHi 0,06 — 0,29 mk3s/4. ApanbifbiHga 6ongbl. O6nbic GokbiHWA
pagvaumsnblk raMMa—@gOoHHbIH opTawa maHi 0,14 mk3B/caf.,aFHM LWEeKTi xonbepineTiH wamara
comnkec kenegi. AkMona obrnbICbIHbIH ayMarbliHOaFbl pagvaunanblk raMmma-goH MEH pagnoakTUBTI
TycynepaiH Toifbi3ablfblH Gakbliniay MeTeoCTaHcanapbliHbIH, OpHanacy kapTachl KepceTinreH (cypet

1) [2].
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CypeT 1 — AkmMona obnbICbiHbIH ayMaFblHAaFbl pagnaumsblik raMMma-oH MeH
PaanoakTUBTI TyCynepAiH ThiFbI3ablFbiH Gakblnay MeTeocTaHcanapbiHbIH OpHanacy kapTtachl

ATMocdepaHbIH, Xepre XakblH kabaTblHOa pagnoakTUBTEPAiH TYCY Thifbl3ablfbiHa H6akbinay
Akmona obneicbiHAa 5 meTeopornorusanbik ctaHumaga (Atbacap, KekweTtay, CtenHorop, AcTaHa,
«bopoBoe» KOPMC) aya cbiHamMacblH TOpM3OHTanbAi NNAHWETTEP any >KONbIMEH Xy3ere
acblpbingpl (cypet 1). 100 O6nbic aymarbiHOa aTMocdepaHblH Xepre XakblH kabaTblHOa opTa
TOYNIKTIK pagnoakTuBTepdiH, Tycy Thifbidgbifbl 0,6 — 1,5 Bk/M2 apanbifbiHga 6ongbl. O6nbic
OoVibiHWAa paguoakTUBTI TycynepAaiH opTawa ToibidabiFbl 1,1 Bbk/M2 ©6yn wekTi xon 6GepineTiH
aeHreniHeH acnanabl. XXofapblgarbl MafniMeTTep OObINbICTarbl pagvauust OeHreniHiH Meniuepi
Gakpblnayfa anblHFaHbIHbIH anKbIH ASNeni.

KasakctaH PecnybnukacbiHgafbl pagvauvanblk  TOTEHWe  KaFdauwnapga  KyTkapy
XYMbICTapbIH YNbIMOACTBLIPY MEH XXYPridy XyMbICTapblH XXakKcapTyAblH, XonaapbiHbliH 6ipi peTiHae
KasakCTaHHbIH paguauusanblk TOTEHLUE XaFaanm KayiniHiH KapTacbiH Xacayabl yCbiHaMbIH (Akmona
06nbICbl MbICanbIHAA).

Kaptapga OGnbiCbiHbIH Gapnblk pagnaumsnblk kayinTi OObekTinep opHanackaH Xxepnep
GenrineHyi kepek
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AkMona obnbICbiHbIH paguauusanblk kKayinTi oObekTinepiHae paguaunsanblk TOTEHLE Xafaan
GonfaH ke3ae obnbICTbIH Xannbl 3KONOMMANbIK XafaarbliHa 30p 3UsaH kenegi. Pagnaumansik kayinTi
XarganablH angblH any yWwiH paguaumsnblk KayinTi o6bekTinepAiH HakTbl CaHbl MeH OnapAbiH
KayinTinik gapexeciHe 6akpinay Xyprisy Kepek.

Kaptapa KasakctaH PecnybnukacbiHblH TeppuTopusicbiHgarbl Gaprblk  pagnaumsnbik
KayinTi oObekTinep opHanackaH xepnep ©OenrineHyi kepek.AkMona OO6nbICbiHbIH paanaumanbIk
TOTEeHLLE XaFgan KayiniHiH kKapTacbl KepceTinreH (cypert 2).
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CypeT 2 — AkMona o61bICbIHbIH, pagMaumsnblk TOTEHLUE XaFdanm KayiniHiH, KapTacol

2 cypeTTe KepceTtinreHgen Akmona OGNbIChIHbIH pagvaumanblk KayinTi obbekTinepiHae
pagvaumsnblk TeTeHwe >xafgan 6onfFaH kesge o6nbICThIH XKannbl 9KOMOrMANbIK XKafqanbiHa 30p
3naH  Kenepi. Paguaumanblk  KayinTi Kafganabld, angbliH - any  yWwiH - paguvaumanelk  KayinTi
obbekTinepiHae HakTbl CaHbl MEH onapAablH KayinTinik gepexeciHe 6akbinay Xypridy Kepek.

Akmona obnbicbiHAa 7 pagvaumanblk kayinTi obbekTinep, 132 nongaywbl cayne kesi (opi
kapan NCK) (coHblH iwinge KekweTay kanacobiHga — 2 06bekT (5 CK), CtenHoropck kanacbiHga —
2 (101 NCK). Pagnaumsa kesgepiH pasrepMeTmsaumschl3 kKongaHraHga TypfbiHOapabiH MOH4AYLW b
coynenepmeH cayneneHyi caHMTaprblk HOpMagaH LWbIFbIN KeTYi MyMKiH [3].

O6nbICTbIH,  paguauusanblk  kayinTi  oObekTinepiHiH  TidiMiHe ypaH KeHiH eHAipeTiH,
TPaHCMNOPTTANTbIH XaHEe kanTa enaenTiH 3 06bEeKT Kocbinabl:

1. «CrenHoropck Tay-xumns komomHatbl» XKLIC (« CTXK» XKLUC) (ypaH KeHiH eHgipy xaHe
kanTa engey) — kangblktap cakray, LLlaHTe6e keHi;

2. «CtenHoropck Temip Xonbi» XKLWC (ypaH keHiH TpaHcnopTTay) — XiHiluke copanTbiH,
KongaHy Tesnimi;

3. «Cemunsban U» XKLWIC (ypaH KeHiH eHaipy xaHe kanTa eHaey) — «Cemunsban» — KeHi.
«CtenHoropck Temip XKonbi» XKLWC pagnauunanblk kayinTi HeicaHgapbl:

1.bananan Tuey-Tycipy *ymbicTapbiHbiH 6enimweci(TTXKB) (WaHTebe a.);

2. Atbacap nogbesgnik xxongapabiH 6enimweci (MKB).

AWbIK MOHOAHABIPYLbI Coyre ke3gepiMeH (TacbiMan XXoHe TUEY-TYCIipY »KYMbICbI) XKYMbIC
acanTblH — TaOWFX ypaHHbIH KeHi.

— Wantebe aygaHbl. TTXKB opHbIHAH 7 KM xepae.

— At6acap kanacbl. TT)XKB AtGacap CT. 2 KM »kepae opHarnackaH.

KapTa HerisiHge yakineTTi opraHgap ap b6ip pagnaumsnbik kayinTi obbekTinepinge 6akbinay
XKYprisin, oHOafbl paguvauma  kenemiH ecentengi. 3epTreynep HaTwxeciHe 6annaHbICTbI
pagnoakTUBTI 3aTTapAblH 8cep eTy ayKblMblH ecenTteyre, pagvauusnblK kKayinti oobekTinepiHae
MaHblHOaFbl engi-MekeHaepaiH CaHblH, pagvauusnblk TeTeHwe Xarganm 6onfaH xarganga
pagvaumsnblk 9cepre yublpaiTbiH XanblKTblH CaHblH €Cenke arnyfa MyMKiHAiK Gepegi. AnbiHFaH
ecenTteynepre Kapan paguaumsanblk  TeTeHWe  xafgannapga  KyTkapy  KyMbICTapblH
yMbIMOACTbIPYAbl XXOHE XYPridyAi Xbingam XaHe HaTuxeni eTyre 6onagbl.

Pagnaunaneik kayincisgik HopmanapbiHa GannaHbiCTbl 6enimaip KayinTinikTiH 3 KnaccbliHa
OeniHen,.

«Cemnszbanm U» XKLWIC keHi CtenHoropck kanacbiHaH 100 km xaHe Bectebe keHiHeH 50
KMXKepae opHanackaH , pagunaumanslk kayincisgik Hopmanapbl 60MbIHLLIA KCINOpbIH KayinTinikTiH, 3
KraccblHa XaTafbl.
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«CrenHoropck Tay-xumust kombuHaTbl» XKLWC Akmona o6nbiCbiHbIH KOpLuaFraH OpTacblH
Herisri nacraywsbl ke3i Gonbin Tabbinagbl, on CTenHoOropck kanacblHaH 25 kwmxaHe AcTaHa
kanacblHaH 160 KM xXepae opHanackaH.

Kangblk caktay opHbl — 2 kapTagaH (Ne 1, Ne2 xeHe GynaHabIpfbill) TypaTbiH KangblKTbl
LWapyallbINnbIKTbIH, KeweHi. Kasipri yakbiTTa rugpoMeTannypruanbsik 3ayblTTbiH, TYPaKChbI3 XKYMbICbI
HOTMXKeCiHOEe KanablK cakTay OpblHAAPbIHbIH AambanblK cynapblH, TanwbifbiFbl 8 MAH. Ky6. M.
acTbl. HeTwxeciHae KapTaHbIH, eki XafblHAa Aa WwaHdaHbIn XaTkaH Tonblpak kangbl: ayaarsl 175 ra
Ne 1 kapta 82,5 % kypragbl, ayaaHbl 303 ra3 Gynanapiprbil kKapta 52,3 %, XoHe XXyMbIC icTen
TypFaH Ne 2 22,3 % kypragp! [4].

Kangblk cakTay OpHbIHbIH, MaHbIHAAfFbl TOMbIPAKTbIH NTAaCTaHybIHA »Xen 3PO3USChIHbIH, 8CEpPiH
Garanay keneci HaTwxe 6epai:

— paguaumsnblK  nacTtaHy CONTYCTiK-WbIFbIC OGafbiTbiHaa 13-15 kM, Oyn  Xepain,
pagnaumsnblk peHi 2 ece apTkaH, opTalwa paanaunanblk peHi 540 bk/kr. Anbda-6enceHnainik 6 km
xepae 2 ece apTkaH, 1-2 kM xepae 4 ece apTkaH.

CaHuTapnbl-KOpFaHbiC aMMafblHa >K8HEe OHblH MaHaWblHA KYPrisinreH 3epTreynep
Kerkbinablk anbga-6encenai kesgepiHiH pagnaumansik kayincisgiriiv LUPK acein  TypfaHbiH
kepceTTi. LUPK Hopmacsl 5,6*1072 Bk/m3 6onca, anbda-6encenai keaaepaid menwepi 7,5*1072 bk/m3
6ongpbl. XKep acTbl cynapbliHAa pagMi MeH ypaHHbIH, MesnLepi kebenreH, Hopamcbl ypaH — 1,2 mr/n,
KepceTkiwi 4,7 geH 16,4 mr/n, pagun — 0,307 mr/n, oHblH kepceTkiwi 0,37 geH 0,43 mr/n. Anbda-
OenceHai ke3gepiHiH TonblpakTarbl MenuwlepiHii 2 geH 5,5 apTybl pagvMoakTUBTI 3NEMEHTTEPAIH,
kanablk cakTay OpblHOAPbIHAH XeNMMEH TacbiMangaHyblHaH 6onbIn oTbIp.
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AHANN3 YPOBHA PAOUOAKTUBHOIO 3ArPA3HEHUSA B AKMOJNTMHCKOW OBINACTM
K.A. XKakynbekoBa, M. AsatxaHn, M.Y. XKabaeBa, 3.E. basautoBa

B OanHOU cmambe aHanusupyemcsi ypogeHb paduauUuoHHO20 3a2psI3HEHUS 8
AKMOJSIUHCKOU obrniacmu U rnpoeoOumcsi 3Kosioeudeckasi oueHka paduayuoHHbIX UCMOYHUKOS8
MoCMyrnieHUsi 8 OKpyarouyto cpedy.

Criocobbl 60pbbbl ¢ paduoakmueHbIM 3a2PsSI3HEHUEM, @ MakKXxe aHasiu3 roebiueHUs €20
YPOBHSI 8 HEKOMOPbIX 20p00aXx MOKa3bi8arM KPUMUYECKYIO, 3KOSI02UHECKYIO OUEHKY peauoHa.

Paduauyus cmepmenibHO onacHa, U rpucymcmeue paduoakmueHbIX 3/1eMEHMOo8 8
okpyxarowuli cpeda He xenamesbHo. [pu bonbuwux 003ax OHa 6bI3blIBAEM Ccepbe3Heliue
MopaxkeHusi mkaHel, a npu MarsbiX MOXem 6bl38amb pak U UHOyuuposamb 2eHemu4yecKue
Oegbekmbl, KOMOpbIe, B803MOXHO, rposiesmcs y 0emel U BHYKO8 4esiogeka, rnodeepauiezocs
0bnyyeHuro, unu y e2o bosiee omaoasieHHbIX MOMOMKO8.

Knroyeeble crsoga: yposeHb  paduayuoHHO20  3a2pPsi3HEHUs,  paduoakmMueHoe
3a2psi3HeHue, paduoHyknudbl PaduayuoHHbIl 2amma-ghoH AKMOIUHCKoU obsiacmu, riomHOCMb
paduoakmugHocmu
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ANALYSIS OF LEVEL OF RADIOACTIVE POLLUTION IN THE AKMOLIN AREA
ZH. Zhakupbekova, M. Ayatkhan, M. Zhabayeva, Z. Bayazitova

This article analyzes the level of radiation contamination in the Akmola region and conducts
an environmental assessment of the radiation sources entering the environment.

The methods for controlling radioactive contamination, as well as an analysis of the
increase in its level in some cities, show a critical, ecological assessment of the region.

Radiation is deadly, and the presence of radioactive elements in the environment is not
desirable. At high doses, it causes severe tissue damage, and at small doses can cause cancer
and induce genetic defects that may occur in children and grandchildren of a person exposed to
irradiation, or at its more remote offspring.

Key words: level of radiation pollution, radioactive contamination, radionuclides Radiation
gamma-background of Akmola region, radioactivity density
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A. XXapmyxambeToBa, K. Monpa6aeBa, I'. UmaHkynoBa
"ocyaapcTBeHHbIN yHMBEpCuTeT nmenn Lakapuma ropoga Cemen

NEPCNEKTUBbI COBEPLUEHCTBOBAHUA XNEBOMNEKAPHOIO NMPOU3BOLACTBA

AHHOmMauyusi: B OaHHOU cmamee npedcmassieHbl UHHOBAUUOHHbIE MEXHOI02UU,
npumeHsiemble 8 rpousgodcmee xnebobynoyHbix usdenul. bonbwoe 3HavYeHUe 8 cmambe
rnpudaemcs eHedpeHuro bosiee COBEPUIEHHbLIX CIOCOB08 NMPU20MOBIIEHUS mecma, Ymo HarnpsMyto
umeem @nusiHUEe Ha Kadecmeo 8biryckaeMbix uslesnul u daem B03MOXHOCMb Mpou3sodume
Hosble 8uldbl xniebHbIx u3denut, ommudarowuxcsi boree 8bICOKUMU 8KYyCO8bIMU Kadecmeamu U
cpokamu xpaHeHusi. [lpedcmasneHbl 0aHHble MEeXHOI02UYeCcKo20 rpoyecca C UCoib308aHUeM
Haubornee U38eCMHbIX COBPEMEHHbIX yryduwumerned xneba « CmabunuH» u «®asopum Ikcmpay.
OcHosHOe sHUMaHue 8 pabome asmopbl akueHmupytom Ha U3y4YeHUu U cosepluieHcmeosaHuu
mexHorsoauu rpousgodcmea xrebobynoyHbix uddenul ¢ npumeHeHUem 00bagok pacmumersibHO20
MPOUCX0X0eHUsl. OKOHOMUYEeCKU 3hheKmueBHbIM s8/15iemcsi  UCofb308aHUe 8 Kayecmee
pacmumeribHbix 006a80K MecmHoe (OOCMyriHOe Cbhipbe, 8 COCMas KomopbiX 6x005im
buonoauyecku akmueHble 8euwjecmea. WMccnedosaH 8umaMuHHbIU cocmas besfoko4YaHHOU
Karycmbl U KUH3bl, paccMompeHbl rymu rfpumMeHeHusi b6erslokoyaHHOU Karlycmbl 8 Kayecmee
pacmumernbHoU Gobasku 8 rpoussodcmee xriebobyroyHbIx u3denud.

Knrodeebie cnoea: cosepuweHcmeogaHue mexHoso2ul, Karlycma, KuH3a, codepxaHue
8umamMuHos8

B nocnegHee Bpemsi HabnogaeTca WMPoOKoe pasBuTMe XneboOynoyHOW WMHOYCTPUKM MO
pasnuyHbiM HanpaeneHnsam. OrpoMHbIN BKNag BHOCAT MCCredoBaTenM XUMMKO-OMOMOrMYeckmux
nabopatopun, paspaboTumkum o006OpyoOBaHUA, MNPOU3BOAUTENUN WHIPEAWEHTOB, MOCTaBLLMKN
ynakoBKK, MapkeTonorn n gp. OAnsa Toro, 4tobbl noTpedutenb ocTancs AOBOSIEH, CreuManucTbl
pasHbIX OTpacrien CoOBEPLUEHCTBYIOT TeXHoNorum [1].

CoBpeMeHHbIi  PbIHOK WMHHOBALIMOHHBIX TexHonoruh B cdepe npousBoacTBa xneba
pacnonaraet 0onblWnM NpearioXXeHNem pasHoOobpa3HbIX TEXHOSOMMIW, HA4YMHasl C MHIPEOMEHTOB,
NO3BONSIOLLMX NMOBLICUTbL KAYECTBO N3aenus, 6e3 AONOMNHUTENBHLIX 3aTpaT, 3akaH4YMBasi BbICOKMMMU
MO YPOBHIO MEXaHn3mamu aBToOMaTm3auumn NpoLEecCoB BbliNekaHus.

Hanbonbliee pacnpocTpaHeHue Momy4vnsi YCKOPEHHbIM Cnocob TecToBeAeHWs, KOTOPbIN
NMO3BONSET 3HAYUTENbHO COKpPaTUTb BpeMsa OpoxeHus nonydabpukaTtoB, a Takke COKpaTUTb
TEXHONOrm4yeckme emMkoctTn pana OpoxeHns nonycabpukatoB M TecTa W, crnegoBaTesibHO,
NPON3BOACTBEHHbIE Nnowagn. TexHONOrMYeCckUn MpoLecc CTaHOBUTCA TUOKMM U JEerko
ynpasnsiembiM, MOXHO ObICTPO U OnNepaTMBHO MEHATb aCCOPTUMEHT BbiMyCKaeMon NpoAyKUMM B
3aBMCUMOCTU OT CMpOCa HacCeneHns WUnvM TeKylMX 3aka3oB, YTO B HacTosiLiee Bpems ABnseTcs
OYeHb BaXHbIM AN151 MUHU-NEKapeH Npu marasvHax [2].
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Ocoboe BHMMaHue B xnebonekapHOM MPOMbLILWMIEHHOCTM yAEeNneHO BOMpocamM KayecTBa
npoaykumn, BbIpaboTkn xnebobynoyvHbIX U3OENUin C ynyylwuTenamu, a Takke paumoHarbHOMY
pacxogoBaHMIO ChiPbs, COKpaLLEHWIO MOTEPb Ha BCEX CTaausAX TEXHONOMMYeCcKoro npoLecca.

OpHOM n3 coBpeMeHHOW TexHonornen B xnebobynodyHoM nNpoM3BOACTBE CUMTaETCA
NpUMeHeHMe BCEBO3MOXHbIX ynydwutenen. Hanbonee mnsBecTHbiMM cuntatotTcss « CTabunuH» u
«PaBoput IKCTpay.

«CTtabunmH» ucnonb3yeTtcst Ans Npov3BoacTBa xnebobynovHbiX U3genuin U3 niueHNYHON
Mykn co cnabon knewnkosumHom (MOK 90-120). [OaHHbIn  ynyywuTenb yBenuuusaet
BOAOMOrNOTUTENBbHYD CNOCOBHOCTL MyKM, NpeaoTBpallaeT pacnibiBaHWe TeCTOBbIX 3aroTOBOK
npu paccTorke, NOBbILAET ANaCTUYHOCTb MAKULLA, Yry4dllaeT BKYC U apoMaT roToBbIX U3genun, a
Takke yBenuumBaeT ux o6bem. Cpok rogHoctM npoaykumm c gobaBneHne «CTabunuHax»
3HauMTenbHO yBenuumuBaetcs. B otnuume ot ynydywmtens «CtabunmH» — «PaBopuT OKCTpar
npegHasHadeH nnsa peweHus npobrembl UCNOSIb30BaHMS MYKM CUMbHOW KOPOTKOPBYLLENCH
knenkosuHon. bnarogapsa ero gobasneHnto, yBennunBaeTca NnacTUYHOCTb TecTa, a NoslyvyeHHble
nsgenna obnagalT xopowumnm noTpebutensckummn  ceonctBamu. Mcnonb3oBaHWE OaHHbIX
ynyyqwmnTenen uMMeeT 4YeTkue napameTpbl NpoTeKaHUs TEeXHOMOrMYecKoro npouecca, KoTopble
TpebytoT 6GesoroBopoyHoro cobnioaeHus (cm. Tabnuua 1) [3].

Tabnuua 1 — MNMapameTpbl TEXHONOIMYECKOro npoLecca C UCMOMb30BaHMEM YrydlUMTENnen
xneba «Ctabununy n «PaBoput SKCTpay

[MapameTpbl TEXHONOrMYECKOro npoLiecca «CtabunnH» «PaBopuT JKCTpar
MpogomknMTeNbHOCTL 3amMeca TecTa 6-10 MyH 2-6 MVH
TemnepaTypa TecTa nocne sameca 26-28 C 26-28 C
MpoaomKMTENBHOCTE BPOXEHUS 10-20 muH 10-15 muH
CpoK xpaHeHus 9 mecsueB 12 mecsaues

[daHHble, npuBedeHHble B Tabnuue Bblle, XapakTepusylT NpoJoKUTENBHOCTb
TEXHOMOMMYeCcKMx MpoLeccoB, HeObXxoaMMyo TemnepaTypy U yBernuvdeHve ANUTENbHOCTU cpoka
rogHOCTW MOSyYeHHbIX B nNpoLecce npou3BoAacTea xneba nsgenuvn.

[MpuopuTeTHbIM HanpaBreHnem SBMASETCS NPOM3BOACTBO  XJ1eB0BYynNOoYHbIX  U3genun,
oboralleHHbIX HaTypanbHbiMM  NuWweBbiMM  JoBaBkaMuM  PaCTUTENbHOIO  MPOUCXOXAEHUS.
Ncnonb3oBaHue Takux Ao6aBOK MO3BOMSET He TOMbKO MOBbIWAaTb MULLEBYID U 3HEPreTUYeCcKyto
LEHHOCTb XneboBynoyHbIX W34enuMni, HO M BOCMOMHUTbL AeduunT HeoBXOAMMbIX OpraHusmy
BUTAMMHOB U MMHEPArbHbIX BeLecTs [4].

OBowWwn N PYKTbl ABNATCA HE3aMEHUMbIMU UCTOYHUMKAMU BUTAMWHOB, MUHEparibHbIX
cornen, KreToyHbix obonoyvek W Apyrux Ouonornyeckn akTUBHbIX BelecTs, obnagaroLumx
neyebHbIM genctereM. dusmonornyeckas posnb OBOLLEN onpeaenseTcs BblpaXeHHbIM BANAHUEM
NX Ha opraHbl NMLWeBapeHus.

OgHMM 13 cambIX pacnpoCTpaHeHHbIX, pecypcocbeperaowmx M OOCTYMNHbIX OBOLLEn
aBnsgeTca Kanycrta 6enokoyaHHas. Kanycta — oCHOBHasi OBOLLHAsA KynbTypa, Bo3geNnbiBaeTcs BO
BCEX KnMMaTmyeckmx 3oHax KasaxctaHa. LLmpokomy pacnpocTpaHeHuio ee crnocobCTBYOT BbICO-
Kasi  ypOXaWHOCTb,  XOpollasi  ferkocTb, YCTOMYMBOCTb K  HU3KMM  TemnepaTtypam,
TpaHcnopTabenbHocTb. LLMpokoe pacnpocTpaHeHne 6enokoYaHHOW KanycTbl 0OYCNOBEHO Takke
€€ BbICOKMMW BKYCOBbIMUW Ka4yecTBaMu 1 pa3HOObpasHbIM NCNONb30BaHMEM B NUTaHun [6].

Ewe ogHMM nepcnekTMBHbIM pacTeEHNEM MPUMEHSEMbIM B NPOU3BOACTBE XI1e606YyNOYHbIX
nsgenun aenaetcs kuH3a. KuH3a — pacteHue, koTopoe OOblMHO UCNONb3yeTCca B KynuHapuu B
KayecTBe Mpunpasbl K pasnuyHbiM 6ntogam, npy 3TOM u3-3a cogepkaHmsa BONbLUIOro KonmyecTsa
BUTaMWHOB U OpYrMx BeLlecTB, OHa CnocobHa BNUATb Ha CaMOYyBCTBME YeroBeka. [lonesHble
CBOWCTBA KMH3bl ONPeOenaTca ee cocTaBom [5].

B ucnbiTatenbHOM permoHanbHon nabopatopumn nHXeHepHoro npodunsa «HayyHbIid LUeHTp
pPagMo3KoNorMyecknx wuccnegoBanun» ocyaapcTBEHHOro yHuBepcuteta wMenn Llakapuma
ropoga Cemenn Hamym Obinv  NpoBedeHbl MCCNeoBaHWs Ha codepXaHue BUTaMUHOB —
aHTnokcmpgavtoB (A,C,E) B kanycte ©6enokodaHHOW W KuH3e. PesynbTaTbl MCCnegoBaHWM
npeacTasneHbl B Tabnuue 2.
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Tabnuua 2 — CoaepxxaHne BUTAMUHOB - aHTUOKCUAAHTOB

Ne CopepxaHue BUTammHoB, Mr/100r
npoo6bI HanmeHoBaHue A C E
npoobI (akcepodpon) (ackopbuHoBas kucnorta) | (Ttokodcepon)
1 Kanycta 0,029 432,635 0,111
2 KnH3sa 2,456 25,745 1,852

Takum o6pas3om, UCXoast 13 NOsyYeHHbIX pe3ynbTaToB MCCrefoBaHWM crieqyeT OoTMeTUTb
BblCOKOE coaepaHune ButammHa C (ackopbuHOBas KMCRoTa) B Kanycrte U KMH3e, MpU CYTOYHOM
Hopme BuTamuHa C — 90mr/100r. B kmH3e cogepxutcs 2,456 mr/100r ButammHa A, koroa B
cpeaHeM CyTOYHasi HopMa BUTamMuHa A (peTuHona) coctasnset 1Mmr (Mnm 6 mr 6eTa — kKapoTuHa —
npegwecTtBeHHka BuTammHa A). PerynspHoe ynoTpebneHve Takux OBOLUHbIX —KynbTyp
CnocoOCTBYET YCUNEHUIO CEKpeuun xenyaka, CrabunmsmpyeT KUWEYHY  MUKpodoriopy,
HOopManuayeT UMMyHUTET, GnaroTBOPHO BNMSAET Ha TOHYC opraHuama. [aHHble BuAbl Cblpb
foraTtbl NpakTU4EeCKM BCEMU rpynnamm BUTaMMUHOB-aHTUOKCUOAHTOB.

Ha crnepytowem 3tane HayvHO-uUccriegoBaTtenbckon paboTbl Hamu Oblnyv onpeaeneHbl
MeTOAOM Macc-cnekTpanbHoro aHanmsa no FOCTy 31671-2012, CT PK UCO 17294-2-2006
MaKpo-U MUKPOSMEMEHTHbIA COCTaB KanycTbl ©Oenoka4YaHHOM UM KWH3bl Npu  TemnepaType
nomeLleHus 21,2 , BnaxHocTn He bonee 65%.

PesynbTaThbl nccrnegoBaHmst Makpo- M MUKPOISNIEMEHTHOIO COCTaBa KanycTbl 6efIokoYaHHOM
N KWMH3bl NpeacTaBneHsbl B Tabnuue 3.

Tabnuua 3 — CogepxaHne Makpo-1 MUKPOSNIEMEHTOB B KanyCcTe U KNUH3e

CopepxaHue CyTo4Has Hopma, Mr/Kr Copepxahue B kuH3e, Conepxahue B
Mmr/Kr KanycTte, Mr/kr
MakpoanemMeHTblI
Hatpwui 1300 5490,05 1012,70
Marnui 400 440,31 243,84
docdop 1200 475,28 737,87
Kanuwn 4700 1742,52 4003,32
Kanbuun 1000 667,72 1515,09
MuKpO3neMeHTbI
Megb 1 4,37 1,51
LInHK 12 1,34 0,47
CeneH 60 0,73 0,88
Keneso 18 43,59 28,82
Xpom 5 0,043 0,027
MapraHel, 2 3,75 1,21
AntoMnHUIn 57 59,57 16,00

Kak BMOHO U3 pe3ynbTaTOB WCCNEOOBaHWUs COAEPXKaHUE KM3HEHHO BaXKHbIX AN
opraHu3ama 4enoBeka Makpo- U MMKPOINIEMEHTOB TaKUX Kak KanbUUi, Mefb, Xeneso, MapraHel B
KanycTte un KnH3e yooBMeTBOPSAT CYTOYHYHO HOPMY NoTpebneHus.

Takum obpa3som, Kanycta 6enokovaHHas 1 KMH3a ABMAATCA NepcnekTuBHoOM gobaskon ans
npou3BoacTBa xnebobynoYvHbIX U30eNnii, nccnefoBaHNe KOTOPbIX cenvac NPoOBOAATCS.
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HAH NICIPY ©HAOIPICIHIH XXETHAIPY NEPCMNEKTUBAJIAPDI
A. Y)KapmyxambeToBa, XX. Monga6aesa, I". imaHkynoBa

Eyn makanada HaH-mokauw eHAipiciHOe KondaHbinambelH UHHOBAUUSIIbIK MeXxXHo10ausnap
ycbiHraH. Makanada aca maHbI30bl 605bin mabbiiambiH, KaMbipObiH OalibiHOasybiHbIH HEFYPIIbIM
03bIK 8dicmepi eHezi3indi, byn mikenel eHOipirnemiH eHiMHIH canacbiHa mikesnel acep emedi xoHe
JXofapbl daMOiK KacuemmepMeH XoHe cakmay Mep3iMiMeH epeKwesieHemiH HaH eHiMOepIiHiH xaHa
myprepiH wbirapyra MyMmkiHOik 6epedi. EH maHbimMan 3amaHayu HaHObl XaKkcapmambiH
«CmabunuH» xoHe «®asopum 3IKcmpa» mexHonozausnapbiH naltdanaHambsiH MEXHOMI02UsIbIK
npouecmiH Oepekmepi VCbiHbIIFAH. Aemopriap HaH-mokaul 6HIMOepiH KeKeHic KocrnanapbiH
KondaHy apKbifibl 3epmmey xaHe xemindipyze barbimmarnraH. buonoausnsik 6esiceHOi 3ammap
KipemiH xepainikmi Kon xemiMmOi WuKi3ammabIH KOKeHIC Kocriackl pemiHOe nalidamaHy muimOi
6onbin mabbinadsl. KuH3a xoHe akbac KbipblKkabambiHblH 08pymMeHdi KypamMbl 3epmmerndi, HaH-
mokaw eHimAepi eHdipiciHOe ecimOik Kocnanapel pemiHde akbac Kbipbikkabambl KofdaHy
Jxondapbl Kapacmbipbiidbl.

TyliiH ce30ep: mexHOI02usiCbiH Xemindipy, Kbipblkkabam , KuH3a, 0opyMeHOep Kypambl

PERSPECTIVES OF PERFECTION OF BAKERY PRODUCTION
A. Zharmukhambetova, G. Moldabaeva, G. Imankulova

This article presents innovative technologies used in the production of bakery products.
Great importance in the article is attached to the introduction of more advanced methods of
preparation of the dough, which directly affects the quality of the products produced and makes it
possible to produce new types of bread products that are distinguished by higher taste qualities
and shelf life. The data of the technological process using the most famous modern bread
improvers "Stabilin" and "Favorit Extra" are presented. The authors focus on studying and
improving the technology of bakery products with the use of vegetable additives. Cost-effective is
the use as a vegetable additive of locally available raw materials, which include biologically active
substances. The vitamin composition of white cabbage and cilantro is investigated, ways of using
cabbage as a vegetable additive in the production of bakery products are considered.

Key words: perfection of technologies, cabbage, coriander, vitamin content

FTAXP: 65.31.13

M.M.Kakumos®, M.XX. ApbiH6aeBa’, A.Teneyrasbikbi3bl', 3.0K. ApuHoBa®
1Actana kanacbiHbiH C.CendynnuH aTbiHaarbl Kasak arpoTexHukanbik YHUBEpCUTETi
2Cemeit kanacbliHbIH LLlakepiM aTbiHaaFbl MEMMEKETTIK YyHUBEPCUTETI

NMPECTEY NPOLECI KE3IHAET ET-CYUEKTI LWbDKbIKTbIH K¥PbINbIMAbIK-
MEXAHUKAIbIK KACUETTEPIH 3EPTTEY HOTUXEJIEPI

AHOamna: Makanada npecmey npoueci kesiHoeai em-cyleKkmi WbiXXKbIKMbIH KYPbIbIMObIK-
MexaHuKarblK KacuemmepiH 3epmmey Hamuxenepi Kapacmbipbinadel. Em  eHiMOepiHiH
KanobIKCbI3 MEXHOM02USICbIH Xemindipy MacesieciH adekeammbl wewyde Kyprak Mas Xemi
©HOIpiciHIH anap opHbl epekwe. bipak, em eHOipiciHOe yakbimmbiH Kebi eHiM mypiH eHlipyee
kemedi oHe Kyprak marsl XeMi wukizammapbl 3ussHObl 3ammapdaH KypanambiHObIKmaH apHalibi
atimakmap meH xabObikmapda eHOenyli kKaxem emedi. LllarbiH xoHe opma eHOipicmepde
ocbiHOau macenenepliH mybiHOaybl em eHIMOepiH KandbiKCbIi3 6HOIpyOe KUbIHObIKMap Myfbi3birl,
OHOipicmi 3KOHOMUKarbIK XXafblHaH WbIfbIHFA YWhbIpamca, asn 9KOJI02UsifiblK XXafblHaH Jsiac
KanObikmapObiH XUHasnyblHa eKesin cokmbipyda. CoHObiKmaH 6yn maceneHi wewydiH muimoi
JKonbl xabobikmapra rnpouecmepdi  Bipikmipin, xenineplde amkapbiiambsiH onepauyusinapobl
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Kbickapmy. OcbkiHOal rpouecmepliH bipi Kyprak man xemi eHOipiciHOe xui KoridaHambIH ripecmey
rpoueci.
TytiH ce30ep: wWhbiXbIK, Mpecmey npouyecci, npecc xabobifbl, duathpazmarbik caHblnay

Mpecc xabablifblH XOFapblgarbl Macenenepai wewwyre 6annaHbiCTbl apanac npouecTtepai
GipikTipy apKbinbl NpecTey NPOUECiH KapKblHAATYAa XbingamMmAablk NEH KbICbIMHBIH, ynecimai e3apa
KaTblHacTapbl apkbinbl MangblH, GeniHy npoueci xegengen, npouectepai  OipikTipyae,
onepauusiapanblk TacbiMangay LblFbiHAapbl MEH eHOEK KYLUiH XaHe eHAipic ayaaHaapbiH TUiMAi
nanganaHambl3, an eHiMAai TYNipLiK TypiHae eHaipy, cakTay MeH TacbiMangayaa 6aranblk KypamblH
XaHe Kenemaik canmarblH apTThIpbIn, eHIMAI NanganaHygblH, MaHbI3abINbIFbIH XKOFapnaTa Tyceai.

MpecTtenreH eT-CYMeKTi LWbDKbIKTbIH, TbiFbI3AbiFbl, (U3NKaNbIK KacUeTTepiHiH iwiHae
MaHpbI3abl OpblH anaTtblH napameTtpnepaid Oipi. Cbifbiny gopexeciH cunattantblH GipaeH-6ip
napameTpnepaiH 6ipi - on ThiFbI3AblK 60nbIN Tabbinaabl.

1 cypeTke CalKeC eT-CYMEKTi LUbDKbIKTbl NpecTeyde ThiFbI3ObIKThIH KbligaMmablkTap MeH
Anadparmanblk caHblnaynapfa Tayengi esrepiciH kepemis. ET-CyMekTi WbPKbIK binFangblibiFbIHbIH
Menwepi a3 6onaTbliHObIFbIH eCKepin, 3epTTeyai MannbINbIKTbIH, ©3repiciHe KaTbICTbl CMMATTanMbI3

[1].

p, ka/m?

= 2,093
0.004 1,04

CypeTt 1 — lNpecTteyneri eT-CYNeKTi WbhKbIKTaFbl ThIFbI34bIKTbIH XblfidaMablKTap MeH
Ouadparmansik caHblnaynapfa Tayengi esrepici

Toxipnbe 6apbicbiHAafbl ThiFbI3AbIKTEI CMNATTanTbIH 1 CypeTke CoMKec opTak KyObinbiC, eT-
CYMEKTI LWbDKbIKTafbl ManablH, TOMeHOeYiHe COMKEC ThIFbI3AbIKTbIH Aa OCbIfaH KaTbICTbl TOMEHAEYI.
ByHOoanm kybbINbICTbl €T-CYMEKTi LbPKbIKTbIH, KypaMblHAaFbl bififangbiiblK NeH MannbifbiFbiHbIH, Y%
MerLepiHiH, TeMeHdeyiHe KaTbICTbl cepniMAinik KacUEeTiHiH »XoFapraybiIMeH cunattayFa 6onagbl.
AfFHKn, npectey npoueci KesiHge XabablKTbiH LblFap ay3blHOafbl anMakTa elkaHgam KblCbiMObIK
KepHeyaiH acep eTneyiHeH OHbIH KerlEMiHiH ecyi, OocbifaH BannaHbICTbl €T-CYMEKTi LbIKbIKTA Keyek
KybICTapbliHbIH Nanga 6onybl, ThiFbI3ObIKTbIH TOMEHAEYIHE 63 acepiH Turizeai [2].

KbiCbiMObl aHbIKTay HOTWXKECIHOE 2 CypeTke CoanKec opTak eki Typni KyObinbICTbl
OalikaybiMbi3fa Gonagbl, ON  €T-CYMEeKTi LbDKbIKTarbl MaWmbUIbIKTbIH  TOMEHOEYiHe XoHe
XblngamgblKTapablH ecyiHe OainaHbICTbl KbiCbiIM LUAaMacblHblH apTybl. Byn KyObIbICTbI Typrii
cebenTepmeH: eT-CYMEKTI WbIKbIKTbIH, YCaKkTanybl MeH Cymblk opakuusHbiH, 6eniHy npouecTepiHiH
XYPYIMEH;  XblngaMAablKTapablH OCEPIHEH E€T-CYWEKTi  LbDKbIKTbIH  afblHblHbIH,  apTybIMEH
OarnaHbICTbIpyFa Gonagabl.

BeniHy npoueciHe kapafaHga XblngamabliKTapablH 9CEpiHiH NpecTey KbiCbiMbiHA kebipek
bonaTblHAbIFbIH GankayFa 6onagbl. ONTKEHI, 2 CypeTTeH XbligamMAabIKTblH, apTyblHa GannaHbICThbI
npecTeny NpoLUeCiHiH HalwapnayblHa, SFHU €T-CYMEKTi LWbPKbIKTbIH, MannbibifbiHbIH Y% MenLwepiHiH
XOfapnayblHa KapaMacTaH, KbICbIMHbIH apTKaHbIH 6arikayra 6onaabl. XKofapfrbl Xblngamabikrapaa
KbiCcbiIMAap acepiHiH, 6eneH anein, gnadparmanblk caHpinaynapga anbipMallbifblK KepCceTKiLTepi
anwakranm TyCkeHiH kepyre 6onagbl. Byn KyObINbICTbl npecTey XblngaMAblfbiHbIH, apTyblHa
GarinaHbICTbl gnadparmanblk caHblnaynapaa eT-CyNekTi WbPKbIKTarbl MangblH, % KepceTKilTepiHiH
XKOfapnayblHaH OHAafbl TYTKbIPMbIKTbIH KeMyi, COWUTIN afblHAapAblH apTybiMeH GannaHbiCTbipyFa
6onagbl.

Toxipubenik XymbICTap HOTWXECIHEH TemeHAerigenm TymiHre kenyre 6Gonagpbl, npecrtey
KbICbIMbIHbIH apTybl NPeCcTeneTiH WhPKbIK KypaMblHAaFbl CYNbIK (PpakuMsHbIH TeMeHaeyiHe Keningik
Oepe anmangbl, TeK ynneciMmai KbiCbIM LIAaMacblH ©HAIPICTiIH TEXHOMNOINANbIK epeKLenikTepi MeH
LWbDKBIKTBIH, - KYPbINbIMAbLIK-MEXaHUKanbIK KaCWUETIH, anblHaTbiH CYWbIK MernLepi MeH canacbiH
eckepe OTbIpbIn, ToXipnbe XKonbIMEH aHbIKTanNybl KaXeT AereH wewlimre kenyre 6onagbl.
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CypeT 2 — lNpecTeyaeri KbICbIMHbIH, XblNgamablkTap MeH guadparMmansblk caHblnaynapra
Toyenai earepici

Kypfak man »xemi eHAaipiciHoeri eT-CYMeKTi LWbDKbIKTbIH  KYPbINbIMAbIK-MeXaHuKarnbIK
KacmeTTepiH 3epTTey KesiHOe 6HIMHIH bIfbICY KacueTTepiH kapacTblpfaH fbiflbIMU XYMbICTap Ken
Kesgecnengi. ET-CynekTi WbDKbIKTBI  Npecteyae  KypbUibiIMAbIK-MEXaHuKanblK  KacueTTepiH
cunatTrayga, LWEKTIK bifbICy KepHeyiH cunaTTaydblH MaHbI3dblfbliFbl ©Te >Kofapbl. Taxipnbenik
3epTTey KesiHae eT-CyMeKTi WbIKbIKTbIH, Kypaerni KonnonaTbl-aucnepcTi xyne bonFaHablKTaH XaHe
e npecrtey npoueciHae CTauuoHapsibl eMec mMaccaanmacy npoueci XKYPETIHOIKTEH, LUbDKbIKTbIH
LUEKTIK bIfFbICY KepHeYiH aHblkTayaa bipwamMa KubiHAbIKTap TyfFbidagbl. LbpKbIK KypamMmbliHOa CYMEKTIH,
Gonybl cTpykTypomeTpae 60° GypbiluTbl KOHYCTbl MHOEHTOPMEH aHblkTayaa Komnancbi3ablKTap
TYFbI3[lbl, COHAbIKTAH LUEKTIK bIfbiCy KepHeyiH aHbikTayda 45° GypblliTbl KOHYCTbl WHOEHTOP
KkongaHbinabl. AnblHFaH ynriHi Genrini 6ip TemnepaTypaga aHblkTay YLWiH YAri apHambl cy
kanTamachbl 6ap bigbicka canbiHabl [4,5].

WbpKbIKTafFbl  CynekTiH  60Mybl  WLPKbIKTbIH, - KyPbINbIMAbIK-MEXaHUKanblK  KacueTTepiH
esrepteqi. LbbKbiKTarbl CYMeKTiH, TMiMAI Xafganga Oonybl LWbDKbIKTBIH MNacTUKanblK KacueTiH
TOMEHIETIMN, KYpbifbIMbIH XakcapTbin, Mangbl 6enin anyga apeHaxgay akTopblH aTKkapaTbiHAbIFbI
XKOHe LUbDKbIKTaFbl ManablH MenwepiH ¢=1+2 %-ke ToMeHOeTyre KOMeKTECETIHOIKTEH, LWbDKbIKTafbI
cymnekTiH % Mmernwepi MeH ipnik enweMiH aHblKkTaydblH Npectey Npoueci kesiHae MaHbl3ablbifbl
eTe XoFapbl.

Kypfak Man >xemi KypamblHOafbl cynek GenwektepiHib, Tnimgi enwemiH, MECT 17536-82
TanantapbliHa cenkec bGaranan aHbIKTanMbl3.

ET-cyrekTi wWbbKbIKTaFbl CYMEKTi ycakTay MyMKiHAINH ©Oiny npouectepai 3epTTeyain
Ma3MyHbIH allbifi, cunaTTay asicblH keHemTe Tyceadi. CoHablkTaH Taxipubenik 3epTTeynepai,
ycakrasnFaHaH KemniHri XxaHe npecTteyaeH KeniHri TYnipLwikTey KypamMblH aHbIKTay HerisiHae Xyprisgik.

XKyprizinreH ToxipubenepaeH aHbiKTanFaH HITWXKenepai eckepe OTbipbin, eT-CyMekTi
LWbDKbIKTaFbl CYMEKTIH, TYMIPLWIKTeY KypaMblH aHbIKTayabl TEK YNeciMai Kypblnmanblk napameTpnep
HeridiHae faHa cunaTTanMbl3. Toxipnbe KepceTKeHAEN KanfFaH KypbliManblk napameTprepi Kyprak
Mars Xemi eHiMiHiH CTaHAapTThIK TananTapbiH KaHaFaTTaHAbIpa anManTbiHAbIKTAH TYMIpLWIiK cunaT
OepyaiH MaHbI3abinbiFbl XKOK. COHAbIKTaH anabiHFbl ToXipnbenep KkepceTkeHaen, yunecimai w=2,09
¢! XblnaamabIKTa ycakTanfaHHaH KeWiHri eT-CYMeKTi LUbDKbIKTarbl CYMEKTiH TYMIpLiK KypamblHbIH
Manganaylbl Topnapfa Tayenginirin cmnaTranmMbl3s.

AnblHFaH HBTWXKeNepai XofFapblaarbl Kyprak Man Xemi eHAipiCiHiH CTaHAapTThlK TananTtapfra
conkec Garananmbl3. byn KypFak man »emi eHiMiHiH TananTapblH TEK kaHa ycakTay MexXxaHU3MiHiH
iwki avametpi d=5-10° M TeH manganaywbl TOPMEH ycakTay KesiHOe faHa KaHaraTTaHablpa
anaTbIHAbIFbIH Kepyimidre 6onaabl.

Byn KepceTkil npecTeny NpOLUECiHiH acepiHCi3 GonfaHabIKTaH, Xannbl MPOLEecc Xypy
KesiHOeri HakTbl MoHAi KepceTe anmMangbl. AmnblHFaH HOTWXE 3epTTenin XaTkaH >KYMbIC YLiH
ycakray npoueciHe e3iHgik 6ip cunat 6epyre kemekTeceq,.

MpecTeyneH KeniHri CyWekTiH, ipinik enwemaepi, TeK ycakray MexaHusMiHiH iWwki anameTpi
d=5-10° m TeH maiiganaylbl TOpga faHa emec, CoHbiMeH katap d=7-10° M TeH maiganaylubi
Topga aa MECT TanantapblH KaHafaTTaHAblpa anaTtbliHAbiFbIH Kepyre 6onagbl. Byn >xafgangpl
npectey npoueci KesiHOe eT-CYMeKTi LbDKbIKTbIH MpecTeyli LWHeKkTepaiH opamMaapbl MeH
KbiCbiIMAapbl 8CepiHEH KOCbIMLIA CyMeKTepaiH ycakTtanybl acepiMeH TyciHgipyre ©6onagbl. Byn
Xepae ae ywnecimai KypbinmarnblK napamMeTp ycakTayllbl MeXaHU3MHiH ik anameTpi d=7-10° m
TeH Manganaylbl TopAa aHblKTanfaHblH kepyre 6onagpl.

MpecTey npoueci kesiHOe eT-CYMEeKTi LUbDKbIKTbIH TemnepaTtypanblk e3repiciH 3epTTey,
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npouecke Xblnynblk cunattama 6epe anagbl. ET-cynekTi WweKbiKTbl Npectey angbiHaa T=353+358
K GonaTblH TuiMai TemnepaTtypanblk apanbikTa GankbiTbibin XoHe npecTtey npoueci kesiHae
XYMbICLWbI opraHAapbIHbIH WK YHKenici acepiHeH TemnepaTypaHblH, KOCbIMLLA apTaTblHAbIFbLIH
eckepe OTbIpbIM, XababIKTbIH TYPbIFbl andbiH-ana T=313+318 K apanbifbiHAa Kbi3ablpbinabl.

ET-cynekTi WhPKbIKTbI NpecTeyae, KbICbIMHbIH, MaridanayLbl TOpAblH ilWKi AgnameTpnepi MeH
OnadparmanblK caHblnaynapra Tayengi esrepiciH TemeHaeri 3 cypeTke Comkec cunaTTanmbl3.

MpecTtey npoueciHae TemnepaTtypa MeH KbiCbiM Oip-OipiMeH Tbifbi3 GannaHbicTa 6onaapl.
OWTKeHi, NpecTteyae TemnepaTypa MeH KbICbIMHbIH, ©3repictepiHe Gipaen daktopnap acep etegi.
Onap eT-CyMeKkTi LWbbKbIKTaFbl MangblH, TeMeHAeyiHe MeH KbingamplkTapablH apTyblHa
GannaHbicTbl 6onaabl. byn cebenTtepai npecTtey KbiCbIMbIHAAFLI CUAKTLI €Ki Typni dhakTopnapmMmeH
GannaHbICTbIpaMbI3:

1) NpecTey NPOLECIHIH XYPYIMEH, AFHN €T-CYMEKTeri LWbDKbIKTaH ManablH 6eniHyi acepiHeH
iLLIKi >XOHEe CbIPTKbl YMKENICTiH apTybIMEH;

2) XblngamablkTapablH, acepi, SFHU eT-CYMEKTi LUbDKbIKTbIH TacbiMangaHy afblHbIHbIH
apTybIMEH.

TemnepaTtypa MeH KbICbIMHbIH e3repicTepiHe Bipaen dakTopnap acep eTeni AereHimiadeH,
ToXipnbe HaTwXeciHOe KypbliFaH 3 cypeTke Ccerkec npectey TemnepaTypacbl MEH KbICbIMHbIH,
TeMeHgerigen anbipMallbinbiKTapblH kKepyimisre 6onagbl.

TemnepaTtypaga KepiciHwe >XbingamablKTapablH e3repiciHe kapafaHga, Mangpld 6eniHy
npoueci acepiHiH kebipek GonaTblHAbIFLIH BankayFa Gonagbl. OWTKEHI, XblngamablKTap apTkaH
calblH TemnepaTtypa e3srepicTepiHiH 6oceHpeyi Gankanagbl. OHAa npectey KbligamablFblHbIH
apTyblHa KapamacTaH eT-CYMeKTi LbIKbIKTbIH MannbinbIKTblH % MerwepiHiH, Xofapbl 6onyblHaH
yvkenictepdiH Kemyi TemnepaTtypaHblH ecyiH GaceHoeTeni XoHe apbl Kapaw ecyiHe keaepri
oonagbl.

Bbacka npouecTtepre kapafaHga npectey npoueciHge KblgamablKTbiH TemeH 605ybiH
ecKepreH >eH, eNTKeHi npecTtey TemnepaTypacbiHAaFbl XblAaMablK SCEPiHIH, MaHbI3ObINbIFbIH
ancipeTegi.

lMpecTey npoueciH Ke3diHoe mMarganayllbl TopAblH iWKi gnamMeTpnepi MeH guadparmanbik
caHblnaynapfa Tayengi KyaTTblH ©3repiciH 3epTTey OapacbiHAa ©6apnblk >kblngamabikTapaa
KyaTTblH >KOFapbl [JeHreii Ouadparmanblk caHpinaynapga 06=4-10° m GonaTblH HyKTeade
aHblKTangbl, OHbl OCbl HyKTege MaunbifbiKTblH, % MernwepiHi{H TeMeH OonyblHaH eT-CyMeKTi
LWbDKbIKTaFbl ChIPTKbI XXOHEe iLKi YUKeNICTiH apTybIMeH TyCiHAipeMis.

T K

CypeTt 3 — lNpecTteyneri TemnepaTtypaHblH gnadparmansik caHbliaynap MeH
XblngamablKTapFa Tayenai esrepici

Toxipubenik 3epTreynep HaTwXeciHAe XblngamablKTapablH apTyblHa GannaHbICTbl KyaT
LamMacbIHbIH, apTkaHblH B6ankaymbidfa 6onaabl. byn kybbinbic Gapnbik npouectepre ToH. [lereHmeH
apbip npecTey XbingamabiFblHOA ocep eTywi dakTopnapfa 6annaHbICTbl KyaT wamMachkl apTyphi
e3repin oTbipagb!.

KbingamablkTapablH, apTkaHblHA cankec Avadparmanbik caHblnaygarbl KyaT KopCeTKiLLiHiH,
aMblpMallbIILIKTAPbIHLIH,  XKakblHOaW  TyckeHiH  Ganlkayra  Oonagbl. bByn  kyObinbicTaH
XblngamablKTblH,  apTyblHa  GannaHbiCTbl  MpecTey  NPOUECIHIH  HawapraybiMeH,  SfFHW
anadpparmanblk caHblaynapaafbl €T-CYWeKTi LWbbKbIKTarbl MangbiH % ariblpMalublbiKTapbiHbIH,
XakblHOaW TyCyiMeH oHe aAwnadparmanblk caHpinaynap ecyiHe O6annaHbIiCTbl ©HIMAINIKTIH
XKOFapnaunTblHbl, OCbIfaH KaTbICTbl KyaT LlamMacbiHbIH apTybIMEH TYCiHAipyre 6onagb!.

3epTTey HaTWXKenepi 6obiHWAa MblHAHA4AW TYXXbIPbIMAAP >KacanblHAbI:

1. MpecTey npoueci kesiHae CbIPTKbI KyLTepaiH acepiHae ThiFbI3ObIK eT-CYMEKTi LWbPKbIKTbIH
KypamblHOAFbl CYMblK opakuMsiFa kKapamacTaH TbIFbl3AbIfbIHbIH, ©CETIHAIM, TeK KaHa ChIPTKbl acep
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eTyLi KyLTep TomMbIiFbIMEH TOKTamnfFaH Xafqanaa faHa, eT-CYNeKTi LWbDKbIKTbIH KypaMblHOaFbl CYMbIK
dpakumara Teyenai cepnimainik kacuetiHe 6annaHbICTbl ThIFbI3AbIFbI KEIMENTIHAIMN aHbIKTanapl.

2. Tlpectey KbICbIMbIHbIH,  CyMblKk bpakumaHblH  GeniHy npoueciHe KaparaHga
XblngamablKkTapFa Tayengiri kebipek 60naTbiHObIFbI XXKoHE NPeCTey KbICbIMbIHbIH apTybl 9pKkallaHaa
npecTeneTiH LWbDKbIKTbIH KypaMblHAAFbl CyMblK  (OpakumsiHblH, - TeMeHaeyiHe keningik  6epe
anvanTblHObIFbl aHbIKTanabl.

3. Apanac npouecTtepgeri eT-CYNeKTi LWbPKbIKTbIH rpaHyfIoOMEeTPUANbIK KypaMblH 3epTTey
HerisiHae ywnecimai napameTpriep KesiHOeri LWbPKbIKTbIH KypamblHOafbl CYMEKTIH enwemi MeH
MerLlepi aHbIKTanabl.

4. Tpectey npoueciHiH TemnepaTyfa ToyenainiriHeH cywmblk pakunsaHbiH, 6eniHyi mMeH
XblngamabiKTapablH apTy goakTtopriapblHbiH, 8cep eTeTiHairi 6enrini 6onabl. MNMpecTtey npoueciHae
XKblngamablKTblH, TeMeH 6onybl, TemnepaTypaHblH CyMblK pakumsHbiH, 6eniHy npoueciHe
Toyenainirin - apTThipbin, XblNgaMmablKTapablH  TemnepaTypagarbl  9CepiHiH  MaHbI3AbIMbIFbIH
TOMEHAETTI.

5. KyaT TemeHri Xblngamgblktapga npecrtey npoueciHiH, KapKblHAbI XypyiHe 6ainaHbICTbl
kebiHece npecTey npoueciHiH dakTopnapbliHa Tayenai 6onaTbiHAbIFbI, an KepiCiHLe >XOFapfbl
XblngamablkTapga npecrtey MNpOoLEeCiHiH, HawapnayblHa XeHe guadparmanslk caHblnaynapabiH
ecyiHe 6GairnaHbICTbl OHIMAINIKTIH Xofapnay dakTopbliHa 6annaHbICTbl apTaTbiHAbIFbl Genrini
oonasbl.
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PE3YNbTATbI VICCHE.I],QBAHI/IFI CTPYKTYPHO-MEXAHUYECKUX CBOUCTB
MACOKOCTHOMU LWWKBAPbI B MPOLIECCE NMPECCOBAHUA
M.M. Kaknmog, M.)K. ApbiHGaeBa, A. Teneyrasbikbidbl, O.2K. ApuHOBa

B 0OaHHOU cmambe Obiniu paccMompeHbl pes3yrnbmamel Uucciedo8aHuss CmpyKmypHO-
MexaHU4YecKux ceolicme MSsICOKOCMHOU WKeapbl 8 rpouecce rpeccosaHus. B adeksamHom
peweHuu eorpoca cosepuieHcmeosaHusi 6e30mxo0HOU MmexHO02uU Mpou3sodcmea MsICHbIX
npodykmos ocoboe Mecmo 3aHUMaem [pPou380OCMEBO Cyx020 XUBOMHO20 Kopma. Ho e
npouseodcmee msica borbuie epemMeHu yxooum Ha rnpou3eodcmeo guda npodyKuuu U u3-3a moao,
4Ymo cbipbe 01 npou3sodcmea Cyx020 XUB0MHO20 KOpMa 8 C80eM cocmase co0epum epedHble
sewiecmea, OHO mpebyem o06pabomku 8 crneyuasbHbIX peauoHax U 060pydo8aHUsIX.
BosHukHogeHue makux npobnem 8 manbix U CcpedHux rnpousgodcmeax rnpueodum K
ornpedesieHHbIM CIIOXHOCMAM 8 6e30mMX00HbIX Mpou3sodcmeax MsCHOU rpPodyKyuU, K ybbimkam 6
3KOHOMUYECKOM [/1aHe, a MmakXe 8 3KO/I02UYECKOM [/laHe Ccrocobcmeyrom K HaKOMIeHUIo
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eps3HbIx omxodos. osmomy aghghekmueHbIt Mymbe peweHuss amod rnpobremMsl 0b6beduHeHue
rpouyeccos 8 0bopydosaHUsiX, COKpaweHue orepauyul 6bINoNHAEeMbIX Ha MuHUsX. OOHUM u3
makux rpouyeccos sefnissemcsi Mpouecc npeccosaHusi, Komopbil 4Yacmo puMeHsiemcsi 8
rpou3eodcmee Cyxo20 XUBOMHO20 KopMa.

Knroyeebie cnioga: wkeapbl, npeccosaHue, rpeccogoe obopydosaHue, omeepcmue
Ouagbpaambi

RESULTS OF INVESTIGATION OF STRUCTURAL-MECHANICAL PROPERTIES OF MILK
SQUARE IN THE PRESSING PROCESS
M. Kakimov, M. Arynbayeva, A.Toleugazykyzy, E. Arinova

In this article, the results of an investigation of the structural and mechanical properties of
meat-bone stubble in the pressing process were considered. In an adequate solution to the issue
of improving the non-waste technology for the production of meat products, a special place is
occupied by the production of dry animal feed. But in the production of meat, more time is spent on
the production of the type of products and because the raw material for the production of dry
animal feed contains harmful substances in its composition, it requires processing in special
regions and equipment. The emergence of such problems in small and medium-sized industries
leads to certain difficulties in waste-free production of meat products, to economic losses, as well
as in the ecological plan, contribute to the accumulation of dirty waste. Therefore, an effective way
to solve this problem is to combine the processes in the equipment, to reduce the operations
performed on the lines. One such process is the pressing process, which is often used in the
production of dry animal feed.

Key words: squalls, pressing, press equipment, diaphragm hole

FTAXP: 65.31.13

M.M. Kakumos?, XX.)K. Myctacpun®, M.XX. ApbiH6aeBa’, 3.)XK. ApuHoBa®
1AcTtaHa kanacbliHblH C.CeiidynnuH atbiHaarbl Kasak arpoTexHukanbik YHUBepCcUTeTi
2Cemeit kanacbliHbIH LLlakepiM aTbiHaaFbl MEMNEKETTIK YHUBEPCUTETI

K¥PFAK MAI XXEMI ©HAIPICIHAE LWWHEKTI NPECMEH NPECTEY KE3IHAE
MAUNbINbIFbIHBIH SPTYPJII MAPAMETPJIEPTE TOYENAMINH 3EPTTEY

AHOamna: Makanada npecmey npoueciHoeai em-cylekmi WbDKbIKMbIH MalbifbiFbIHbIH
nbilakmap KypbiiManapbl XXoHe iwkKi oOuamempriepiHiH oapmypri Mmaltdanaywsl moprapra
moayendiniai aHbikmanadel. COHbIMEH Kamap,0HbIH XblidamMObikmap MmeH OuaghpasmarbiK
caHbinaynapra meyendinieiHiH e3z2epicmepi Kapacmbipbinadsl. [lpecc xabObiFbiHbIH 6apribiK
KypbInmMarblK rnapamempriik XXuHakmapbiHa maxipubenep xypeizindi. OnapdbiH 6baprbirbl depriik
3epmmey XYMbICbIHbIH OHMaUlsbl wewimoepiH KaHarammaHObipa 6epmelmiHOiKmeH, osnapfa
cunammama 6epin eHaizy maHbI30bl emec. OcbiraH balinaHbicmbl ipecmey npoueciH cunammay,
HakKmbl 3epmmeydiH Ma3MyHbIH awamblH Homuxernepi HezaisiHoe curnammarndbl. Toxipube kesiHOe
KondaHbliniFaH fbiwaKkmap MeH onapObiH iwki duamempriepiHiH spmypii maldanayuwbl mopOobiH
KypbinmanapbeiH 3epmmeyde mabbinraH ceberimepee cal mek yunecimoi Kypblamanapb! faHa
maHOarbiHbIN anbiHObl. Ockbl mabbinFaH cebenmepdiH FbiNbIMU 3epmmey XYMbICbIH curnammayda
MaHbI30bl bonraHObIKMaH, OfaH Xekernel mokmarbiHadbl. ArnbiHFaH maxipubenik 3epmmeyoi
mamak eHdipici xabdbikmapbiH xemindipyde KondaHyra 6osadsbl.

TyliH ce30ep: wWhiXbIK, Mpecmey npouecci, npecc xaboblifbl, Nbiluakmap Kypblrimanapbl

Tamak eHgipici canacblHga eHIMHIH, canacbl MeH CaHAblK KepceTKiwTepi Tikenen oHaarbl
KongaHbinaTtbiH xababikTapabl Toyenai 6onatbiHabiFbl 6enrini. Onapgbl Aypbic TviMAai TaHgan,
TEXHONOIMANbIK NPOUeCTePAiH, epekweniktepiHe 6annaHbICTbl KongaHa 6iny aypbic. COHbIH iwiHae
»abablkTapablH KYpPbINIMachiH 63 TEXHOMNMOMUANbLIK epekLuenikTepiHe 6annaHbICTbl XeTingipe 6inreH
MaHpbI3abl. Temenaeri Taxipubenik 3epTTeynep >XypridyaiH HaTWXKenepi OCbl MakcaTTbl yCTaHa
OTbIPbIN XYPri3iNreH fbiNbIMKU ManiMeTTep Oonbin Tabbiaabl.

Toxipnbene 1 (6) cypetke cam OGypama Topi3ai Mbiwak KypblMackl apkbifbl ycakran,
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npecteny KesiHae ycakray npoueci Hallapnarn, eHiMHIH Kepi bIfbICYbl, SHEPIUANbIK, TEXHONOMMANbIK
WhIfbIHAAPbIHBIH apTybl 6arikangbl. MyHbIH 6acTbl cebebi, Gypama Topisai nbiwak KypbiiMacbIHbIH,
LIMKI3aTTbIH >KOFapfbl TemnepaTtypacbiHa apHanbin acanmaybiHga 6onbin OTblp, siFHU 6i3giH
Xafganoa npecteneTtiH eT-CYMeKTi  LWbDKbIKTbIH TemnepaTypacbl T7T=353+363 K apanbifbiHOa
GonaTblHAbIKTaH WbKbIKTbIH TYTKbIPMbIFbIHBIH KeMyi xypegai [1].

Ocbl nblWwakTblH KeMLUINIKTEPIH ecenke arna OTbIpbIf, Kecy >Xueri mMarganaylbl TopfFa
Oypbiwbl 90° GafbiTTa KubinbicaTbiHAan 1 (a) cypeTke Taxipnbenik nbllak KypacTblpbirbin
xacangbl. Kecy xwueriHiH mainganaywbsl Topfa 6ypbiwbl 90° GafbiTTa KubinbicaTbiHAAW eTin
)acay[blH, HeridiHae ycakray NpOLECiHiH XaKCbl XXYpYiHe Ken acepiH Turisegi.

1 — Kecki Xy3; 2 — anablHfbl 6eT; 3 — npecTey, cbikay 6eTi; 4 — 90° BypbiliTa canblHFaH Kecy.
CypeT 1 — Toxipubenik nbiakTbIH (a) xxaHe Bypama Topi3ai nbiwakTbiH (6) Kypanvanapsbl

Toxipubenik NblWakTbiH epeKweniri KypblibIMbl XafblHaH CUMMeETpUAnbsl Gonbin keneai,
SIFHM  Mblwak kabbingaylwbl, Manganaylibl Toprapfa KaTbiCTbl €Ki JKakK KypbliMacbl OpPbIH
aybICTbIpFaHbIMEH, XYMbIC iCTey KabineTTiniriH xofantnaybiHaa. byn epekwenik 6ypama Topisgi
nbllakka kapafaHga Toxipmbenik MbllWaKTblH XXYMbIC iCTeYy MEep3iMiH XXeHe XXy3AepiHiH, e3airiHeH
kanparny MyMKiHZiriH eki ecere y3apTtagbl [2].

Ongan ©Oonca Oypama Tepisgi MblWakTblH  KeMUWinikTepiHe OGannaHbICTbl  KanfaH
aHblKTanaTblH nNapamMmeTpriepdi cvnatrayabl Tek Toxipmbenik nbllakTblH, KypbliiMachkl HeridiHge
KacanMmbi3.

lwki anametpi d=12-10° m, d=9-10° m GonaTbliH Maiganayllibl TOPrapMeH eT-CyMekTi
WbDKbIKTLl yCakTan npectey KesdiHOe eT-CYMEeKTi LWbDKbIKTafbl MandblH, Mesillepi MeH ycakray
[lapexeci xorapbl Merliepae aHblkTanca, an iwki gnametpi d=5-10° m GonaTbliH MainaanayLb
TOPMEH XWHaKTanfFaH npecc »abablfbiHAa, eT-CYMEKTi LWbDKbIKTbI ©TKi3y kabineTiHiH TemeHgeyiHe
OarinaHbICTbl MNpecc XabablfblHbIH KOFapbl KEPHEYNIKTE XYMbIC iCTEen, MexaHuamgep MeH
ANEKTPKO3FanTKblWKa Kebipek kyw TyckeHi Oawnkangbl. Texipmbeme OyHOam KUbIHOBIKTbIH,
TybiHOAYbIHbIH 6acTbl cebebi, Maaganaylubl TOpAblH, iWwkKi Tecik avameTpi d=5-10° m GonatbiH
KypblniMacbliHAa, NpecTey npoueciHe TWiMAI KypblbiIMAblK-MeXaHUKanblK KacueTiHOEr eT-CYMeKTi
WbDKbIKTBI - ©TKI3y kabineTiHiH, TemeHgeyi. XvHakTarFraH ycakray MexaHu3MiHe apHarnfaH
NpecTenreH eT-CYNeKTi WbIKbIK TYTKbIPbIFbIHBIH XXOFapsbifbl, ssFHM U=9+10 % ipi-kapa mangblH eT-
CYMEKTi LWbDKbIFbIHBIH, TUIMAI  biIFangbliblifbl OCbl yYCakTay MEXaHW3Mi XXWHarFblHAA XabablKTbIH
KanbIiNTbl OeHrenge XyMbiC iCTeyiH KaHaraTTaHgblpa anmagbl. CoHgbikTaH Oyn daktopnapabl
ecernke ana oTbIpbIn, iWKi AMameTpnepi apTypni ManganayLibl TOp KypbliiiManapbiHaH eH ynnecimai
KypblniMarnsl napameTp peTiHae iwki avameTtpi d=7-10° m GonateiH MaganayLbl Topabl TaHaan
anablk. lwki avameTpi d=7-10° m GonaTbiH Maiganaylwbl Top 6acka Maiganaylibl Topnapfa
KkaparaHga TecCiKTepiHiH aydaHaapbliHbiH KOCbIHAbINAPbl Oipwama Ken OonFaHObIKTaH eT-CYWEKTI
WBLDKbIKTBI  ©TKi3y KabineTi »ofapbl ©6onagbl. CoHbiMeH Oipre iwki avameTtprepi apTypni
Manganaylibl ToOpfapMeH eT-CyMeKTi LWbKbIKTLI ycaKTan, npecreyae MannbinblK KepceTKiluTepiHiH
canbICTbipMarbl anbipMalUbIfbIKTapbl anwak emecTirive 6arnaHbICTbl, Marganaylubl ToprapabiH
e3apa barnaHbiCTapblH TYPFbI3y KaxeTTiniri wamanbsl. Con ce®enTi kanFaH fFbibIMK 3epTTeynepai
Tek iwki d=7-10° m GonaTblH Manganaywbl TOPMEH >XMHaKTarFaH ycakray MeXaHu3miMeH
xyprizemis [3,4].

Mpectey KesiHOe eT-CYWMEKTi LbDKbIKTbIH,  MaWnbUIbIFbIHBIH - XbiNgaMablKTap  MeH
anadpparmanblk caHblnaynapra Teyenainiri. Texipubenik HaTwxenepai cunaTttay KesiHae
XYMbICTbIH, Ma3MyHbIH allyfa MyMKiHAIK 6epeTiH KypbliMarnblK XaHe aHblKTanaTblH napameTpnep
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TeMeHJerigen Tayenainik xxynecinge Typrbi3blngbl. 3epTTey XKYMbICbIHbIH HEri3ri MakcaThbl npecrtey
NPOLECIH KapKblHAATyFa KaXXeTTi ynnecimai dbaktopnapabl aHbiktay 6onbin Tabeingbl. Con cebenri
npecTtey NPoueciH KapKbliHOATyda KepeKTi XblnaamablKTel apTTblpa OTbIPbIM, CYMbIK (PpakUMsHbIH,
GeniHyiHe KaxeTTi KbicbiM Oepyae. MyHaam HaTWXKere >XeTy YLWiH KbICbIM MEH XblAamAabIKTbIH
e3apa TayenainiktepiHiH ynnecimai 6avnaHbiCTapblH aHblKTay kepek. Taxipubenik XymblCTafbl
OepinreH rpadukanblk KeckiHaepAe aHbikTanaTblH napamMeTprepai, Kbingamablktap MeH
Anadpparmanslk caHblnaynap TeyenainikrepiHii 6annaHbicTapblH TYpPFbi3aMbi3.

2 cypeTke CaNKeC eT-CYMEKTi LUbPKbIK MannbifblFbl KOPCETKILWiHIH, eH TeMeHri menLiepi
6=4-10° m TeH Avadparmanblk caHpinay aHblkTanabl. Ouadparmanslk caHbinayabl 6yaaH opi
Kiwwipentyae 6GeniHreH MalMmeH KkaTap eT-CyMeKTi LWbbKblKTbiH Oacka pa Oeniktepi 3eepni
uunuuapae apanachbin, 6ipre 6eniHin WbIFbin )xaHe GeniHreH ManablH TYCi KOHbIP TYCKE ©3repreHiH
Gankanmbld. YKeHe [ae XKblngamablikTapbl apTkaH cavblH - Avadparmarnblk  CaHplnaynapabiH
MaWnbInblK ©3repiciHi4,  anbipMallblfbIKTapbiHbIH XKakblHOaFaHbIH OankaymblsFa Oonagbl. byn
KYObINbICTbI XXOfapfbl Xblnaamabiktapaa (w=4,186 ¢, w=6,28 c!) eT-CyMeKTi LWbhKbIKTaH ManablH
TonbIK 6eniHin ynrepmeyiHeH npecTtey NPoLECiHiH HawwapnaraHbiMeH BannaHbiCTbipyFa 6onagbl.

Xbingamabiktap apacbiHOa eT-CYWeKTi LWbbKbikTarbl ManabiH % Menwepi w=71,04 ¢t
XblngamablKTa eH TOMEHri KepceTKIlUTe aHbIKTanFaHbIMeH, 6yn HyKTeae XbingaMmablKTblH TOMEHAIr
XOHe Kypfak Man >XemiH davblHoayga TEeXHONOruAnblK CTaHAapTTbiH TWIMAI KepceTkilwiHe can
KeNMenTiHOIKTEH yinecimai napameTp peTiHAe TaHbIMManTbiHAabiFbl. CoHablkTaH w=2,09 ¢t
XblNgamabIKTbl YANECiMAi Kypbinmanblk napameTp peTiHAe anambi3.

MpecTtey npoueci KesiHOAE eT-CYMEeKTi LUbDKbIKTbIH, ManblbiFbiHbIH, NPEecTeyLi LHEKTIH
apanblk KMmanapblHa Teyenginiri. [pecTtey kesiHOe LIHEKTIH ap apanblk KuManapbliHaa npectey
NMPOLECIHIH, Kanan XypeTiHiHe Tangay XyMbICTapblH XYpPridy, NPOLUECTi XaH-XaKTbl cypeTTeyre o3
acepiH Turisbek.

w.c! 510%

- 2093
0,004 1.046

CypeTt 2 — lNpecTteyaeri eT-CyNeKTi WbbKbIKTaFbl ManmbIKTbIH XbligaMmablKkTap
MeH auadparmansik caHblinaynapfra Tayengi esrepici

3 cypeTke canh eT-CYMEKTi LbDKblK MaWnbifbiFbiHbIH, MPecTeyli LWHEKTIH apanbik
KMManapblHa Tayenainiri npecTeywi LWHeKTIH apanblk KuManapblHHbIH % KepCeTKiTepiHiH,
aviblpmanapbl HerisiHae kepceTinreH. 6=4-10° M TeH AvadparManblk caHbinayga, 6acka
anadparmanslk caHblnaynapfa kaparaHga MaunbifblK KOpCeTKIWTEPIHIH 2+7 apanblk kumanapra
OeWiH NpecTey NPOLUECiHIH KapKblHObI XXYPreHiH, KkepiciHwe 8, 9 kumanapaa basiynaraHbiH Oanikayra
oonagbl.

backa gnadparmanblk caHplfiaynapaa KepiciHwe 2+7 apanblk KuManapra geniH npecrey
NpoLECiHiH, 6aceH, Xypyi XaHe 8, 9 kKMManapblHOa Oa NPOLECTIH ToKTanMaraHbl 6arkanagpl. [emek
0=6-10° m, 0=8-10° m xeHe 0=10-10° M TeH AvadparManblk caHblnaynapga anfawkb
anmMakTapaa npouecTiH 6asy XypyiH npecTeyli opamgapablH, TyAblpaTbliH KbICbIMHbIH, NpecTeny
KesiHAeri eT-CYMeKTi LWbPKbIKThIH iLLKi 8cep eTyLi KapcChl KYLUTEPIHIH 9CEpiH XXeHe anMayblHOa XoHe
COHbIH 9CepiHEH COHfbl arvMakTapda npecTeny npoLeciHiH adkTanman kanybiMeH TyciHaipyre
tonagbl [5].

Xorapblgarbl 3 cypeTke calt w=2,09 ¢! Xbingamablkka KaTbiCTbl MaWnbinblK e3repiciHe
XaH-XakTbl cunattama 6epinreHaiKTeH, XbingamMmabiKkTapFa KaTbiCTbl ManbifblK ©3repiciH kanfaH
YW Xblngamablk Herisivae cvnaTtanMbld. w=7,04 ¢! XbingamablkTa npecTtey NPOLECiHiH, LUHEK
OonbiHAa TONbIFbIMEH Xypin eTkeHiH Gankaymbizfra 6onagbl. OHgan Gonca, Gyn cypeTke cankec
XblngamablK ©3iHiH TOMEHri LleriHe XeTKeHiH xaHe OyaaH oapi TemMeHAeTy elKaHgan HaTuxe
6epmenai. Ananaoa w=4,18 ¢!, w=6,28 ¢! xbinoamabikTapaarbl 6acTanksl apanbik kumanapaa,
npecTey NpOoLECiHiH, 6asy >XypPreHiH XaHe OCbIHbIH, 8CEePIiHEH COHFbI KMManapaa npecrtey npoueciHiH
asikTanman kanfaHblH 6ankayra 6onagbl. Ocbl XblngamabliKkTapaa npecTtey yakbITbiHbIH XeTicneyi
Oyn Kyobinbicka 6ipaeH-6ip ceben Gonbin Typ.
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ApaJjbIK KumMa
H-w=104c' B-w=209c'0-w=418c' W - w=6,28 c*
CypeT 3 — ET-cyMekTi WwbhkbIKTbl w=2,09 ¢! )bingamablkneH npecteyne npecreyiui WHEKTIH
apanblk KumManapblHAarbl MannbIKTbIH, AMadparmarblk caHpblnaynapra Tayengi esrepici

4 cypeTke CaMKeC KepreHimisgen, kumanapga eT-CYMeKTi LbDKbIKTaH ManablH 6eniHy
KepceTkilTepi apTypni 6onfaHbIMEH, KUCbIK CbI3bIKTbl ©3repiciHeH opTak KybbinbicTapabl 6ankayra
Gonagbl. KyprisinreH Tangay >XyMbICbl Ke3iHOe eT-CYMEeKTi LWbDKbIKTafbl MangblH LUHEKTH 9
KMMacblHAa ©3iHiH TOMEHri MakcuMmanbbl LWeriHe XeTin, ogaH apbl kapan KanTa eCKEHIH Kepemias.
ByHaan kyObINbICTbI NpecTey npoueci kesiHge NpecTiH wbiFap aysbiHaarbl 11 kMmaga npectey
KbICbIMbIHbIH, TOfbIK TOKTanybl cebebiHeH cepniMAainik kacneTi apTbin, OHbIH KONEMIHIH ©cCyi XaHe
10 kumaga GeniHreH mMamgblH, afy CaHbllaybiHbIH, KOKTbIFbIHAH OipTiHAEN >XWHaKTanbIN KarfFaH
ManablH, NPECTENreH eT-CyNeKTi LWbhKbIKKA CiHYiMEH cunaTTayFa 6onagbl.
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ApaJIbIK KHMa

B-w=1,04c'W-w=2,09c! O-w=4,18c' M - w=6,28c*
CypeT 4 — ET-cynekTi WwbikbIKTbl 3=4-102 M anadparmansik caHblinayra KkaTbICTbl
npecteyge npecteyLli WHeKTIH apanblK KMManapbliH4aFbl MainbIKTbIH XblngamMablKTapra
Toyenai esrepici

N,
aAubl

HM3aarbl MANJIBLIBIK

S

ET-cyiekTi WbbKbIKTaFrbl Man OeHreniHii, OeniHyiHe kaparaHga, buFangblH 6eniHyi basy
XYPETIHIH, TiNTi COHfbl KepCeTKiWiTepiHiH Oipep nambi3Fa xofapnafaHblH kepyre Gonagbl. byn
KyObINbICKa biNFangblH Malfa kaparaHga agcopoumnsanbik KACMETTiHIH XKoFaprbiFbl BipaeH-6ip ceben
Oona anagbl.

Toxipnbe xyprisy OapbicblHOa €T-CYMEKTi LUbDKbIK blUIFanbiHbIH ManfFa can  Oipece
TemeHgen, an Gipece ofapnafaHblH Kepyimisre 6onagpl. byHaoanm KyObinbICTbIH 60Mnybl 3aHAbI,
ONTKEHI eT-CYMeKTi LWbbKbIK KypamblHa 6arinaHbICTbl KbICbIMAObIK KepHeydiH apTypni GornfaHsbl,
npecTeyLUi WHEKTI KypblIMacbiHAAFbl KUManapabiH Tapbiny acepiHii 6ipaen 6onyebl.

3epTTey HaTWXKenepi BoMbIHLWA MblHAHAAW TYXXbIPbIMAAP >KacanblHAbI:

1. ET-cyrekTi WbbKbIKTaFbl ManablH  GeniHyi  eHiMHIH, TemnepaTtypacbl MeH nblakTap
KypblniMacbiHa Tayenai GonaTblHAbIFbIH KOPCETTi X8HEe OCbIHbIH HeridiHge npecTtey npoueci
KesiHae, Oenrini gspexene ycakray MPOLUECIHIH Xypyi KaMTamacbl3 eTeTiH Mbllak KypbliMachl
KypacTbipbingbl.

2. MNpecTtey npoueciHiH Kbingamablk nNeH guadparManblk caHbllayFa e3apa Tayenainikrepi
3epTTenin, NnpecTey npoueciHe ynnecimai KypbinMarnblk napamMeTpriep aHbiKTanibl.

3. lMNpecTey npoueci KesiHOe eT-CYMeKTi LWbBKbIKTarbl ManablH bifiFanfa ToyenainiriHeH biifaniblH
Manra kaparanHga agcopbuusnbiK KACMETIHIH »KOFaprbiFbiHAH binFangbibiK WbPKbIK 6ovbiHaA 6ip
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KepAeH ekiHWi epre biFbicbin  ©eniHyi, 6asy >KypeTiHAiri XeHe eT-CyMeKTi LUbDKbIKTaFbl
KanunnsprblK )XaHe MexaHuKanblk Typae cakTanblHFaH ManablH GeniHyiHe acep eTeTingiri 6enrini
oonabl.
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MCCNEOOBAHUE 3ABUCUMOCTHU B NMPON3BOACTBE CYXOIO XKUBOTHOIO KOPMA
LLUHEKOBbIM NMPECCOM IMNMPU NPECCOBAHWUU PA3HbIX MAPAMETPOB XXUPHOCTHU
M.M. Kakumos, XK. K. MyctadumH, M. K. ApbiHbGaesa, 3.K. ApuHoBa

B danHoli cmamee bbina onpederieHa 3ag8ucUMOCMb XUPHOCMU MSICOKOCMHOU WKeapbl 8
rpoyecce npeccogaHuUsi om KOHCMPYKUUU HOXel U 8HYMPEeHHUX U3MeNbYUmersibHbIX pewemok. A
mak e, paccMampuearomcsi U3MEHEHUSI 3asUucCUMOCmU ee CcKopocmu U pewemyamou
Ouacppaembl. Bce onbimbl  npogodunucb 8 cbopHuUKax rpeccogo2o  obopydosaHusi
KOHCMPYKMOPCKOU U napamempuyeckol. M3-3a moao, 4ymo ece amu uccriedoeaHuss He ecezda
ydoenemeopsitom onmumMasibHbIM PELWEHUSIM, UX HE 8aXHO Ornucbieamsb. B ces3u ¢ amum npouecc
rpeccosaHusi xapakmepu3yemcsi Ha OCHO8aHUU Pe3ysibmamos uccriedo8aHusi, packpbi8aouux
codepxxaHuUe KOHKpemHo20 onucaHus. bbinu nodobpaHbl MmosbKo co8MeECMUMbIE KOHCMPYKUUU 10
npuyuHam, Komopbie 6biriu 06HapyXeHb! MPU U3yHEeHUU KOHCMPYKUUU pasHbIX USMEeTbYUMesbHbIX
pewemok, UCoMb3yeMbiX 8 3KCrepuMeHmarbHbIX HOXax U UX 8HympeHHUx duamempax. U3-3a
amux pe3ynibmamoe 8a)HO ornucame uccriedogamesibCkyto pabomy uHOusudyarnbHO. B3smeie
rnpakmuyeckue uccrnedosaHUe MOXHO UCI0/1b308amb 8 CO8epueHcmeo8aHuu o0bopydosaHul
nuuiesou nPOMbIWIIEHHOCMU.

Knroyesnbie cnoea: wkeapbl, npeccosaHue, rnpecc-obopydosaHue, KOHCMPYKYUS HOXa

INVESTIGATION OF DEPENDENCE IN THE PRODUCTION OF DRY ANIMAL FOOD WITH THE
SCREW PRESS WHEN PRESSING DIFFERENT FATERAL PARAMETERS
M. Kakimov, Zh.Mustafin, M.Arynbayeva, E.Arinova

In this article, the dependence of the fat content of meat-bone stubble in the pressing
process on the design of knives and internal grinding gratings was determined. And also, changes
in the dependence of its velocity and the lattice diaphragm are considered. All experiments were
carried out in collections of press equipment design and parametric. Due to the fact that all these
studies do not always satisfy the optimal solutions, they are not important to describe. In this
connection, the pressing process is characterized on the basis of the results of the study, which
reveal the content of a specific description. Only compatible designs were selected for reasons that
were found when studying the designs of different grinding grids used in experimental knives and
their internal diameters. Because of these results, it is important to describe the research work
individually. Taken practical research can be used to improve the equipment of the food industry.

Key words: squalls, pressing, press equipment, knife design
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3.B. Kanwak6aeBa®, XX.K. Monga6aesa’, A.A. Manopog?, I'.K. Tyney6ekosa*
FocynapcTBeHHbIN yHUBEpPCUTET UMeHun LLakapuma ropoga Cemeid
2CnBUPCKUIA HayYHO-TEXHUYECKUIA UHCTUTYT cbipogenus, r. bapHayn, PO

WCCNEOOBAHME TEXHONOMMYECKUX CBOUCTB KO3bEIO MOJIOKA NMPU BbIPABOTKE
CbIPA TUNA «XAITYMWU»

AHHOmMauyus: AccopmumeHm rnpodykmos, ebipabambieaeMbiX U3 KO3b€20 MOJIOKa, 8
Hacmosiwee 8peMsi He maK eesnuK. Kak mnokasano u3y4eHue accopmumMeHma MOJI0YHbIX
npodykmos e MazasuHax eopodos [lasnodapa u Cemed, fpodyKkmbl U3 KO3be20 MOJIOKa
omcymcmaytom Ha rnpunaskax. OcHogHasi rnpobrnema Kpoemcsi 8 MoM, 4Ymo KO3be MOJIOKO, KakK
MPOMbIWIIEHHOE Cbipbe, u3y4eHo Mmaro. Kpome moz2o, omcymcmeyom Hay4HO-0b0CHOBaHHbIE
peuenmypbl U mexHosioauu rpouseodcmea rnpodyKkmoe Ha 0CHO8e KO3be20 MosioKa. B rnocriedHee
epemMsi 8 cgpepe chipodesnus Habnodaemcss meHOeHUUs UCob308aHUS UelbHO20 MOsioKa Ors
npouszeodcmea chipa. B daHHOU cmambe paccmampueaemcs u3ydeHue aghghekmusHocmu
UCrosib308aHuUsi HOPMasiu308aHHO20 U UEerlbHO20 KO3be20 MOJsIoKa rpu rnpou3soocmse chipa.
CoarnacHo nposedeHHbIM uccriedogaHusiM, 6bif10 yCmaHOB/IEHO, YMO UCM0/Ib308aHUE UEIbHO20
Mosioka 018 npou3eodcmea Chipa o3680siaem yeenudume 8bIx00 20moeozo rnpodykma.

Knro4veenblie crioea: K03be MOJIOKO, ChIp, Xall/lyMu, MexXHO102Usl, Nomepu, 8bixo0 Cbipa

B HacTosiwee Bpemsi, B MUPE YETKO MNPOCIEXMBAETCA TEeHOEHLMS 3aMeHbl KOPOBLErO
MOJSIOKa Ha Ko3be, 0COBEHHO NPU NPOM3BOACTBE (PYHKLUMOHANBHbIX MPOAYKTOB U CbipoB. CornacHo
nocrnegHMM [LaHHbIM, B MWUPE MPOUCXOOUT WMHTEHCUBHBLIA POCT M MNPOM3BOACTBA NPOAYKTOB,
BblpaboTaHHbIX U3 KO3bero morioka. MupoBbiM NMAepoM MO MPOM3BOACTBY KO3bEro Mosioka B
Mupe, aBnseTtcsa Asud, B YacTHocTM WHAusA. 3HauuTenbHOe MOorofioBbe KO3 eCTb Takke BO
®paHuun n MNpeumn. MNMpumeyaTensHO, YTO a3naTckoe KO30BOACTBO MCTOopuyeckn bonee passBuTo,
HeXenu B Apyrux YyacTtsax ceeTa.

B KasaxcTaHe KO30BOACTBO SIBMSIETCS NpeporaTmBon YacTHOro oepMepCKoOro xo3sincTea u
3HaAYUTENbHO peXxe B KPYMHbIX CEerbCKOXO3SMCTBEHHbIX Mpeanpusatui. B nocnegHee Bpems B
CBSA3M C BO3POCLUIMM MHTEPECOM K BMonornyeckMMm CBOMCTBaAM KO3bero Morioka, noTpebHoCTb K
AeTanbHOMY U3y4YeHUI0 KO30BOACTBA B HalLen CTpaHe 3HavuMTernbHO BOo3pocna. Hapsay ¢ atum,
BO3POCMO U KONMMYECTBO MCCNegoBaHUN, NOCBALWEHHbIX (PU3NKO-XMMUYECKUX, TEXHONOMMYECKMX U
B1oNorM4YeckMx CBONCTB KO3bEro Morioka.

M3BecTHO, 4TO KO3be Mosoko B KasaxctaHe [euuuTHO, Tak Kak MNpoun3BoauTCA B
HebonbLWOM KonuyecTBe M B OOMbLION CTENeHW B YaCTHOM CeKTope. YuuTbiBas Hebornblune
06beMbl KO3bero MOSioKa, BO3HMKaeT HeobXxoOMMOCTb pa3paboTKM TEeXHONOrMM KOMMIEKCHOro
NCNONb30BaHNs BCEX KOMMOHEHTOB KO3bEro MOoJsioka.

CbIp — OAMH U3 caMbIX MOME3HbIX U JIErkOyCBOSIEMbIX NPOAYKTOB LUMPOKOro noTpebnexHus,
nonyyaembix M3 Moroka. [MonynspHOCTb CbIpOB OBBACHAETCA WX BbICOKOWM 6Guonormdyeckon wu
nuTaTenbHOW LEHHOCTbI, KoTopass oOycrnoBrneHa yaavHbIM —COYeTaHMeM  He3aMeHUMbIX
aMVHOKUCIOT, BbICOKUM COAEPXaHMeM KanbuuMs M LIMPOKOW ramMOM  MUKPOINIEMEHTOB,
NierkoycBosieMon oopMOM MOJTIOHHOIO K1pa, NPUATHBLIM BKYCOBbIM OykeToMm [1].

CbIpbl U3 KO3bEro MOJIOKa ABMSATCS NPOAYKTOM AenukatecHbiM. Ha pobiHke KasaxcrtaHna
3TOT CpPeau3eMHOMOPCKAA MNPOAYKT MOSIBUNICA CPaBHUTENbHO HeEAaBHO, B CBA3W C  4eM,
BOCMPMHMMAETCA HalMM HaceneHneMm Kak npoaykT 3k3oTudeckun. Cnegyet OTMETUTb, 4TO
®paHuunsa cuMtaeTcsa MMPOBLIM NMAEPOB NO NPOM3BOACTBY KO3bUX CbIPOB, Kak B MPOMbILUSIEHHbIX
TakK 1 oepMepcKkmnx Mmaclutadax.

300poBbe  Hapoda  SABNSETCA  OOHMM U3 CTpaTermyeckn BaXKHbIX — (DAKTOPOB,
obecneumBaolmMx CTabunbHOe pa3BuTME M MpoLBeTaHuMe CTpaHbl. YTO, KacaeTcsi, COCTOsHME
cblpodenus B Hawewn pecnyonuke, TO, HECMOTPS Ha BbLICOKUM MNPUPOAHO-KNMMAaTUYECKUN
noTteHuman gns pasBUTUs CENbCKOXO3SMCTBEHHONO NMPOM3BOACTBA, OTMEYAETCA HU3KUN YPOBEHb
NPOMbILLIIEHHOW NepepaboTKM MOSIOKa U MPOU3BOACTBA MOJSIOYHbIX NPOAYKTOB. LlenbHomono4yHas,
KncnomornoydHas otpacnb KasaxcTtaHa B OCHOBHOM npeAcTaBrneHa MNpOM3BOACTBOM MNUTLEBOrO
MOMoKa, NUTbEBbLIX CIIMBOK, MOPOXEHOMO M PasfnMYHbIX KNCIIOMOSIOYHbIX HannTKOB, B TOM YucCne U
HauMoHanbHbIX. [POM3BOACTBO TBOPOra U TBOPOXHbLIX M3OENUI TakKe NPeAcTaBfeHo B LUMPOKOM
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accoptumeHTe. MacnogenbHasa oTpacnb NpeacTaBneHa MUHMMACNOBOMHBIMK Lexamu U Lexamum
no NpoM3BOACTBY Macna MpaKTUYeCcKM Ha BCex MorokonepepabartbiBaowmnx npegnpustTuax
pasnMYyHoON MOLLHOCTW. B OTHOLLEHMM CbipogEeNbHOM OTpacnu, Cbipbl, BbiNyckaeMble B KasaxcTtaHe,
npeacTaBneHbl MArKMMU U MnaBfieHbiMK CbipaMu, BblpabaTtbiBaeMbiMK Ha MarnblX NPeanpuATUsIX,
ObIBLUMX MACNo- 1 CbipoXpaHunmLax npu obnacTHbix MonobbeanHeHnax [2].

CerogHss o60pOTbl NONYNSAPHOCTM B Hallen cTpaHe HabupaeT AOMallHee Cbipoaenus,
KOTOpOe B CBOK ouepenb KyrnbTUBUPYET CbIPHYK KynbTypy, KOTOpasi, kak M MpouM3BOACTBO B
KasaxctaHe noka He pasBuTbl. Bce orpaHvumBaeTcsi 4eryctaumMOHHbIMW MEeponpusaTUaAMA, rae
KaszaxcTaHubl NpoOylT wuTanbsHCKME U paHuy3ckme copTta cbipoB. OpgHako, cnpoc Ha
Cpean3eMHOMOpPCKME copTa ChIPOB XapakTepuayeTcsl 3HaYMTENbHbIM CMPOCOM Cpeau HaceneHus
KasaxcTtaHa, 4To CBUOETENBLCTBYET O NOBbILLEHUM MOKYNaTENbHON CNOCOBHOCTN MU POCTE KynbTypbl
notpebneHus coipa.

MpakTn4ecknin MHTEPEC, C TOYKN 3PEHUSs TEXHOMOMMYECKOro npolecca, npeactaBnsaeT Chbip
«Xannymm» — TPaaMUMOHHbBIA Cbip OCTpoBa Kunp, KOTOPbIN Takke LOBOSIbHO MOMNyNsipeH Ha
BnwkHem Boctoke n Bo Bcen peumn. Coip «Xannymu» Hadanu genatb Ha Kunpe ewie B anoxy
CpenHeBekoBow BuzaHTtun.

Coblp «Xannymun» saBnseTca HaumoHanbHoOW ropdocteto Kumnpa: B 1999 rogy KunpuoTbl
odbuuManbHO 3akpenunu TOproBoe HasBaHue «Xannymm» 3a octpoBoM. Kpome Toro, Ha Kunpe
npouseTaeT NPOMBbILLMIEHHOE 1 YaCcTHOE NPOU3BOACTBO 3TOrO Chipa.

Cenyac 970 Cblp NpoM3BOAMTCA MO BCEMY MUPY. IOTO Chip OTNMYAETCA BbICOKOM
Temnepatypon nnaeneHus, bnarogaps Yemy, ero MOXHO XapuTb. «XannyMm»Heobbl4eH TEM, YTO
B MPOM3BOACTBE 3TOMO Chblpa HE MCMONb3yeTCs HWM KUCMOoTa, HU KucnoToobpasyowme baktepuun.
TpaAnMUMOHHO, 3TO Cbip U3rOTABMMBAKOT U3 KO3bErO UM OBEYLETO MOJSIOKA, a Takke N3 nx cMmecu. Y
3TOro chipa 6enasi MAKOTb, KOTOpasd OTNMYAETCH XapakTepHOW CNOUCTOW TEeKCTYPOW, HECKOIbKO
HanoMuHarLwen mouapenny. «XannyMmm» UMeeT CONeEHbI BKyC. Chip MOXET HE NOPTUTBLCA MAoTb
00 roga, ecnu ero gepxart B 3aMOPOXEHHOM cocTosiHuM (Hke — 18°C), a pasamopaxumBaloT O
+4°C nepen Tem, Kak BbICTaBUTb Ha MOJSIKY cynepmapkeTa [3].

K coxaneHuto, B 0Te4EeCTBEHHbIX NUTepaTypHbIX UCTOYHUKAX OTCYTCTBYeT paspaboTaHHas
TEeXHOMorma Npov3BOACTBa AAHHOro BMAa cbipa. Takum obpasom, neped Hamu BCTana 3agadva —
nccnegoBaTbh TEXHOMOrMYECKNEe CBOMCTBA KO3bEro Mosoka Ans MPOU3BOACTBA Cbipa «Xanmnymuy» u
pa3paboTaTb TEXHONOMMI0, aAanTUPOBaHHYIO 4115 NPOM3BOACTBA Chipa U3 KO3bEro MOoJsioka.

TpagnumoHHasa TexHomnormyeckasi cxema npousBoacTBa cbipa «Xannymun», npeasioxxeHHas
[asucom (1976) n Crottom (1981) [4], npeacTtaBneHa Ha pucyHke 1.

HenacrepunsoBaHHoe NMbO NacTepmn3oBaHHOE NPU HN3KOW TemnepaType OBeYbE UMK KO3be MOSOKO
(>kvpHOCTb 6%).

BHeceHune cblvyXHOro dpepmeHTa npm Telvlr\lllepaType 30-34 0 C. Bpems koarynsumm 40 MuH.

Paspeska cryctka Ha KkBagpaTtbl pasmMepom 2-4 cM. AKKypaTHO nepemMellatb N NogHATb
TemnepaTtypy HarpeBaHus 0o 38-42 0 C B TeueHun 20 MUHYT

dopmoBaHue 1 yaaneHme CbiIBOPOTKU
HarpeBaHue cbiBopoTku oo 80-90 0 C ansa geHaTypaumm CbIBOPOTOYHbIX GENKOB
dunbTpaums CbiIBOPOTKM

dopmoBaHme n npeccoBaHune. Harpes paspe3aHHbix O510KOB cbipa pasmepom 10x15x5 cm B
ropsiyen AenpoTemHn3npoBaHHOW CbIBOPOTKE B TeveHnn 40-80 MuH.

OxnagnTb cbip NpM KOMHaTHOM TemnepaTtype B TedeHun 10-20 MMH 1 nockinaTb COJbIO ChIp B
konunyectse 5%, BbliaepxaTb B Te4eHnn 4 yacoB. Nocne 4yero nomecTntb cbip B KOHTenHep ¢ 30%
paccosioM nNpy KOMHaTHOW Temnepartype.

PucyHok 1 — TpaaMumMoHHas TexHonornyeckas cxema rnpovsBoacTBa cbipa «Xannymmy
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OcobeHHOCTb MpPOM3BOACTBA ChIPOB M3 KO3bEFO MOMOKA, CBSI3aHbl C  MEHbLLEN
CNOCOBOHOCTBbIO K CBepTbiBaHUIO EepMeHTaMKi, YTO B HEKOTOpPOoW cTeneHu obbsacHsAeTcs
paKkUMOHHbIM cocTaBoM ©OenkoB. [lonoxuTenbHO ckasbiBaeTcsl Ha o0OpasoBaHMe CcrycTka
BHECEHME B MOJIOKO XJIOPUCTOrO KamnbLus, MOBbILLAILET0 TUTPYEMYHO KUCMOTHOCTb Ha 3-5 O T.
Takoe nogkucneHne obecneumBaeT ObLICTPOE CBepTbiBaHME KO3bero Morioka M obpasoBaHue
6onee nNNoTHO crycTka [5].

[Ons cblpogenust HopManusauus MOSfoKa MO XUPY — [aBHO CIOXMBLUASICA NPaKTUKAE.
Hopmanusaumio nydile npoBoAuTb B MOTOKE C NMOMOLLLIO cenapaTtopa-HopManusaTtopa, HO Ha
OONbLUMHCTBE OTEYECTBEHHbIX CblpoAenbHbIX NPeAnpUATUAX  HopManu3aumilo  NpPoBOAAT
CMellMBaHMEM B CbipoAenbHoW BaHHe. Mo 3ToMy crnocoby K LenbHOMY MOJNOKY A00aBnsioT
paccyMTaHHOE KONMYEeCcTBO 0BE3KMPEHHOrO MOMOKa WM CIAMBOK, NOMYYEHHbIX cenapupoBaHMEM
yacTu LenbHOro Moroka Ha cenapaTope-CrnMBKOOTAENUTene.

C TOYKM 3peHust cbipoaernia, OCHOBHOM KOMMOHEHT Monoka — 6enku. naBHbIM paKkTopoMm,
OT KOTOPOro 3aBWUCUT CbIPOMPUIOAHOCTb MONIOKa W BbIXOA TBEPAbIX ChIPOB, SBMSAETCA [O0rS
nMetoLLierocs B Hem kasenHa. C e€ yBenMyeHnemM B MOMOKe MnoBbillaeTcst coaepxanne Ca u P, a
Takke TUTpyemMasi KUCNOTHOCTb, MMOTHOCTb M CMOCOOHOCTb CrycTKa K CUHepesucy, yckopsieTcs
CblYy>XHass CBEpTbIBAEMOCTb, COKpaLLalTCs KONM4ecTBo obpasyolenca npu obpaboTke cryctka
CbIpHOM nNbINK, NOTepu xapa u benka. Opyrmmu cnoBamu, ynyduwlawTcst pU3MKO-XMMUYECKUE
rnokasaTenun Monoka Kak Cblpbsi Ansi BolpaboTku cbipa. CofepkaHne KazemHa HanpsiMyto BusieT U
Ha 00beM 3axBaTbiBAEMOIO U YAEP>KMBAEMOro CryCTKOM MOMOYHOro Xupa

[Ons cbipogenus Hanbornee NPUrogHO MOSIOKO C BbICOKMM COAEpKaHMeM OEernkoB: He Huke
3,1 %, B TOM 4ymncne kasenHa He meHee 2,6 %; COMO pornxHo ObiTb He Huxe 8,4 %. OnTumanbHoe
COOTHOLLEHMEe Mexay *upom n 6enkom: 1,1-1,25, mexay 6enkom n1 COMO - 0,35-0,45 [6].

B macwiTtabe peanbHOro BpeMEHU, KOTOPOE XapakTepU3yeTCcsl He TONMbKO HECOBEpPLLUEHHOM
LLeHOBOW MNOMNMUTUKOW, HO W OCTPbIM AedPULMTOM MOJSIOYHOIO Cbipbsi, OAHUM W3 ONepaTUBHbIX
peLLUeHnin 3ToN NPobnemMbl, SBNAETCA UCKITIOYEHNE N3 CXEeMbl MOArOTOBKM MOJIOKa K MPOVU3BOACTBY
Cblpa npoLecca HopManuaaumn no XUpy W nepexon Ha BblpaboTKy OTAEeNbHbIX BUAOB Cbhipa U3
LenbHOro monoka. HecomHeHHO, BbipaboTKa Cbhipa U3 LIENTbHOrO MOJoKa MMeeT psaa NPenMyLLecTB
KaKk MO KayeCTBEHHbIM (yny4yllaloTCA BKYC W KOHCUCTEHUUSI Cblpa), Tak MO 3KOHOMWYECKUM
nokasaTensam: CHWKaKTCA TPydo- W 3Hepro3aTtpaTbl 3a CYET WCKYEeHUs cenapupoBaHns
LenbHOro MOMnoKa, WU Ha npeanpuaTun MNOSsIBMSeTCS BO3MOXXHOCTb 3KOHOMUYECKU BbIFOAHO
MCNONb30BaTb YacCTb MOFMOYHOrO uWpa (3a CYeT WCKIIYEeHUA cenapupoBaHMa MOJIOKa) B
NPon3BOACTBE BbICOKOPEHTAOENbHOro Chbipa Mo CPaBHEHUIO C YOLITOYHLIM CITMBOYHLIM Macrom[7].

YunTblBasi BCe BbILEU3NOXKEHHOE, BCTana 3agjada onpegenutb  3ddEeKTUBHOCTb
NCMOSb30BaHUSA cenapMpoBaHnsa U HOpManu3auun Monoka — Cbipbsi AN NPON3BOACTBA Cbipa TUNa
«Xannymmy».

O6bekToOM nccnegoBaHNs sIBASIIMCb MOJSTOKO KO3be LiefbHOE U HOPpMann3oBaHHOE.

C uenbio HopManuMsaumm Morioka Afsi ONTUMasribHOro COOTHOLWIEHUS xupa n benka 1:1,1
NPUMEHSNM MEeTo KBagpaTta cMelwmnBaHnsa. PU3nKo-xMMmyeckne CBOMCTBA MOJIOKa NpeacTaBneHbl
B Tabnuue 1.

Tabnmua 1 — PU3nKo-xmmmyeckne CBOMCTBa MOJIOKa-Chipbs

No MOTIOKO-ChIDLE Knp, Benok, | COMO, | lNnotHocTb, | CooTHOoweHne | CooTHOLIEHNE
B P % % % Kr/m3 0enoKxmp 6enok:COMO
1 | LlenbHOEe MOMoKo 4,83 3,43 9,05 1034 1.14 0,38
2 | Obeaxmpentoe 125 | 363 | 967 1035 1:2,3 0,37
MOJIOKO
3 | Hopmamusosarihoe | 5,44 | 363 | 943 1033 11 0,38
MOJIOKO

[na n3y4yeHnst TEXHONOrMYECKMX CBOMCTB LiENIbHOrO0 M HOPMann3oBaHHOMO KO3bEro MoJloka
Obina nponsseaeHa BblpaboTka cbipa TUNa «Xannymu». MNoacklpHas CbiIBOPOTKA, NOMyYeHHas npu
NPOM3BOACTBE cbipa TUna «Xannymu» 6bina ucnonb3oBaHa Ansi NPOU3BOACTBA CbIBOPOTOYHOIO
cbipa TMNa PUKOTTbI, NONy4YeHHas NyTeM TEPMOKUCIIOTHOM KoarynsiLiMm CbiIBOPOTOYHbIX GENKOB.

Mo pesynbTatam BblpabOTKM ObINO yCTaHOBMEHO, YTO Mpouecc koarynsuum Genkos, a
MMEHHO MNOTHOCTb CrycTka W BpPEMsi CBepTbiBaHMSA LWen WAeHTUYHO B oboux obpasuax.

Pe3ynbTaTbl U3y4eHUsI TEXHONOTMYECKUX U PU3NKO-XMMUYECKMX, CBOMCTB KO3bErO MOJIOKa-
Cbipbsi NpeacTaBrneHbl B Tabnuue 2.
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Tabnuua 2 — TexHonorndeckmne n prusanko-xMMmM4eckne CBOMCTBA KO3bero MoroKa-cbhlpbs

No Mokazarens LlenbHoe ko3be HopmanusoBaHHoe
MOJIOKO KO3be MOJII0KO

1 [pogomKNTENBHOCTL CBEPTLIBAHUS, MUH 30 +2 30 +2

2 | AKTnBHasa KUCNOTHOCTb Monoka, pH 6,6 6,6

3 | AKTMBHas KNCNOTHOCTb CbIBOPOTKM, pH 6,2 6,2

4 | AKTMBHas KMCNOTHOCTb chipa, pH 6,7 6,7

5 | Bbixog cbipanocre camonpeccosanus, % 22,6 20,8

6 | Bbixoa cblpa nocrne Bapku, % 16,4 15

7 | NoTepu macchl cbipa B npouecce BapeHusi, % 6,2 5,8

8 | BbIxoa cbIBOPOTO4HbIX 6enkoB, % 10 6,8

9 | MaccoBas gons 6enka B cbipe, % 43,6 414

10 | MaccoBag gong xwupa B cbipe, % 47,1 42,8

11 | MacoBas gons Bnaru B cbipe, % 44 4 46,2

12 | MaccoBasi gons Bnarv B 06e3KMpeHHOM 49,9 52,2

BewecTtBe, %

Kak BngHoO 13 Tabnuubl, BbIXOA Cbipa M3 LEMbHOro Mosioka Bbiwe Ha 1,8 %, uyem cbip,
BblpaboTaHHbIM M3  HOpManu3oBaHHOrO Mosioka. [lo  6enkoBo-XMPOBOMY COCTaBy  Cbip,
BblpaboTaHHbIM M3 LIeNbHOMo KO3bero MOroKa, Xxapaktepmayetcs 6onee BbICOKMMU nokasaTensmin
no 6enky n xupy. Takke npu HarpeBe NOACLIPHOW CbIBOPOTKM BbIXO[ CbIBOPOTOYHbLIX OEnkos,
KoTopble B AanbHenlemM MOryT MOWTUM AnS MNpPOM3BOACTBA LIEHHEWLIEero MSArkoro chipa Tuna
pUKOTTbI 6bin Bhiwe Ha 3,2% B NOACLIPHON CbIBOPOTKM LENbHOro morioka. OgHako notepu chipa,
nocrnie BapkM B ropsiden CbIBOPOTKE MEHbLUE Y Cbipa, BblpabOTAHHOMO U3 HOPMann3oBaHHOIO
MOJIIOKa.

Takum o6pasom, cornacHo pesynbTaTamM MPOBEAEHHbIX MCCneaoBaHuin, BbipaboTka cbipa
M3 LenbHOro Mosioka saBnsietcsa 6onee peHTabenbHOM U 3KOHOMWYHOM, MOCKOSbKY MO3BOMSIET
NnoBbICUTb  BbIXOA FOTOBOrO MPOAYKTa W COKpaTUTb  pacxodbl Ha  HOpManuaauumio
cbipba.[]JanbHenen uenbld HalmMx uccrnegoBaHnin bydeT ABNATbLCA pas3paboTka TexHONnorum
HOBOrO BMAa cbipa TMna «Xannymm» n3 Ko3bero Mosioka ¢ obecneveHnem nuiieBor 6e3onacHoOCTU
npwu ero NPon3BOACTBE.

B 3aknoyeHun xotenocb Obl OTMETUTb, YTO YYUTbIBAsl, CIOXUBLUYIOCS CUTyauMIO C
npoayktoBbiM  3Mbapro, paspaboTka HOBbIX BWOOB  CbIpOB, OPWEHTUPOBAHHbLIX Ha
MMMNOPTO3aMELLEHNE SABMNSIETCA BECbMa aKkTyanbHbIM. Y Halen CTpaHbl MMEeeTCs OOCTaTOYHbIN
noTeHunan gnsi obecneyeHns noTpebGHOCTM HaceneHusi B Hambornee BOCTPeOOBaHHbIX BMAax
CbIpHOM Npoaykumn. MOXHO yBEPEHHO YyTBepXdaTb, UTO Ha CErogHsWHWA OeHb MPOM3BOLCTBA
cbipoB B KasaxcTaHe sABNsieTCA NEPCMNEKTMBHBbIM HanpasBrieHNneM.
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«XAJUTYMU» TYPIH ©HOEYIE APHAIFAH ELWUKI CYTIHIH TEXHONOINANDbIK
KACUETTEPIH 3EPTTEY
3.B. Kanwakbaea, X.K. MongabaeBa, A.A. Mawiopos, I'.K. TyneybekoBa

Kasipai yakeimma ewkideH arnbiHambiH Cym 6HIMOepiHiH accopmumeHmi COHWasbIKmabl
kenn emec. [lasnodap xeHe Cemel KananapbiHbiH OyKeH cepesiepiHde Ccym  ©HIMIHIH
accopmumeHmi 3epmmeyde KepceminzeHOed, ewki CymiHiH eHiMOepi Kon xemimcis. Heaiszai
macerse, bys ewkKi cymi eHepKacinmik wukizam pemiHoe a3 3epmmersizeH. COHbIMEH Kamap, €Ki
cymi HeeziziHOeai eHimMOepdi eHlipyee apHasnraH mexHosoausnap MeH peuernmep FbifibiMu
myprbidaH HeeziddenmezeH. COHFbl yakbimma IpiMwik eHOIpy eHepkacibiHOe mornbikmal cymmi
natidanaHy KapkbiHbl 6alikariadbl. Ockbl Makanada ipiMwik eHOIpici yWiH Kanbinmbl XoHe mymac
ewkKi cymiH natidanaHy KapkbiHbl 6alikanadbl. Ocbl Makanada ipiMwik eHOIpiCi yWIH Kasbinmbi
JXXOHe mymac ewki cymiH KondaHydbiH muimdiniei 3epmmenin, OalbliH ©HIMHIH ©HIiMAirigiH
apmmeipyra MyMKiHOIK 6epedi.

TyliH ce30ep: ewki cymi, IpiMWIK, Xxannymu, MexHOsI02usl, Xofanmybl, [PiMWIKMIH
WhbifbIHOapbI

A STUDY OFTHE TECHNOLOGICAL PROPERTIES OF GOAT MILK AT THE PRODUCTION
OF CHEESE TYPE "HALLUMI”
Z. Kapshakbayeva, Zh. Moldabayeva, A. Mayorov, G.Tuleubekova

Nowadays the assortment of products produced from goat's milk is not so great. As shown
by the study of the assortment of dairy products in the shops of the cities of Pavlodar and Semey,
products from goat milk are not available on the shelves. The main problem is the fact that goat's
milk, as an industrial raw material, has been studied little. In addition, there are no scientifically-
based recipes and technologies for the production of products based on goat's milk. Recently, in
the cheese industry, there has been a tendency to use whole milk for cheese production. This
article examines the effectiveness of using normalized and whole goat milk for cheese production.
According to the research, it was found that the use of whole milk for cheese production allows
increasing the yield of the finished product.

Key words: goat milk, cheese, halloumi, technology, losses, cheese yield
MPHTW: 20.53

N.C. MycaraeBa, I'.K. XXekebaeBa
"ocyaapcTBeHHbIV yHMBEpCuTeT nmenn Lakapuma ropoga Cemen

NPUMEHEHME M'C-TEXHONOMMN B PA3NTUYHBIX COEPAX XXU3HEQEATENLHOCTU

AHHOmMauyusi:. B cmambe npusedeHbl pe3ynbmambsl uccnedogaHusi cessu  [UC-
mexHosioauli C COBPEMEHHbIM MUPOM U 803MOXHOCMU npumeHeHuss [TMIC-mexHonoauli 8
pasnuyHbix  chepax  Ku3HedesmenibHOCMU  YeriogeKka. PaccMompeHbl  npeumyuwecmsa
npumeHeHusi TMC-mexHonoauli u ee c853b ¢ Opyaumu QucuurnauHamu. A makxe nepeyucrieHbl
803MOXXHOCMU obecriedyeHUsT pelweHUll MexHUYEeCKUX, SKOHOMUYEeCKUX U uesioeo psida Opyaux
3aday 0nsa npumeHeHus TMIC-mexHonoeul. BbideneHa ocHogHasi Yyacmb 83aumoldeticmeusi [TNC —
mexHosoaul € po2paMMHbIM  KOMMbHOMEPHbIM obecrieyeHueM, mo ecmb  pasiuyHbIMU
31EKMPOHHBIMU Kapmamu, 6a3bl 0aHHbIX, 2e02pachud4ecKo20 MOMIOKEHUS, KOMOopbie rnoMmoz2aom
yry4yweHUr pou3godcmeeHHo20 ripouyecca, npu MpuHIMuUU peuweHul, Ond obweHus Uu
HanaxueaHusi KOHmMakmos Mexx0y 1odbMu, MOBbILWEHUST UX 3HaHUsi 06 OkpyXxarouwem mupe, Ons
obweao nosbiweHUs aggekmusHocmu pabomel npu  meppumopuarnibHolU  rpuesidke U
pacuwupeHusi g3aumodelicmausi 6Hympu u Mex0y opaaHu3auusMu.

Knroueenie cnoesa: M'MC, uHgpopmauuoHHas cucmema, CYB/[, Google Earth, kapma

B Hactosiwee Bpemsa TUC craHoBsTcs Bce 6Gonee nonynsdpHbiMu. Kak oTmevaroT B
nccnepoBaTenbCkMx paboTax 3HaYMTENbHY0 NMOMOLLb B peLleHun 3agay xpaHeHus, obpaboTkm u
npeacraBneHnss UHgopMmauMm C reorpaduyeckon MNPUBA3KON MOTYT CbirpaTb KOMIMbIOTEPHbIE
TEXHOMOrMKn 1, B NepByto oyepenb, reouHdopmMaLmoHHblie cuctem [1]. Mo onpegeneHunto yyeHsblx,
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N’MC — 310 reorpadguyeckass MHOPMaUMOHHAs cUCTeMa, MpedHas3HadyeHHast Anst cbopa,
XpaHeHUs, aHanms3a u rpadguyeckon Bu3yanusaunmnm nNpoCTPaHCTBEHHbIX OAHHbIX U CBSI3AHHOW C
HUMK MHOopMaumn o npeactaBnenHblx B MMC obbektax. MMC-TexHONorMmM — 3T0 COBOKYMHOCTb
npuemoB, cnocoboB 1 METOAOB MPUMEHEHUS CPEACTB BbIYUCIIUTENBHON TEXHUKW, NO3BONSAKOLLANA
peanun3oBaTb (yHKUMOHanNbHble BO3MOXHOCTM VC. CTonb MoLWHasi TexHororms nossonset
pewaTb npu nomowm MNC orpomHoe konMYecTBO 3agad, Kak rrnobanbHbiX, Tak U YacTHbiX. [NC-
TEXHONOrMn MOryT CTOSITb Ha cnyxbe y Bcero 4enoBevecTBa, npefoTBpallas 3KOMOrMyecku
KaTtacTpodbl MM nomoras pelwartb Npobrnembl NnepeHaceneHms oTaenbHbIX PErMOHOB [2].

Cpeawn nonb3oBatenen reonHdopMaLNOHHON CUCTEMbBI CHMTAETCS, YTO Takas TEXHOMNOMMs
OLHO3HAYHO CBSA3aHO C WH(OPMALMOHHON CUCTEMOW, KOTOpasa SABMsieTCA OrpomMHon 6ason
UMpPOBLIX AaHHbIX, Npeobpa3oBaHHbIX B uudpoBor ¢opmat. OHM npeactaBnalT cobown
AeTann3oBaHHble Cfou, 00beauHEeHHble NOo reorpaduyeckoMy MpPU3HAKY W MNPUBA3AHHbIX K
onpegeneHHon cucteme koopauHat. Jliobble npoucxogdawime cobbITUS MOryT C  YCIEXoMm
oTCnexuBaTbCs NO Takon 6ase fgaHHbIX. Kpome Toro, ¢ ee NoMOLb MOXHO HaWTU NPaKTUYECKM
noByo TOYKY 3eMHOrO Llapa, oTcrneanTb ABMXKEHME npakTuyeckun nobdoro obwekra [3].

CywectByeT MHeHue, 4yTo 6onee 60% wHpopmauumn, cogepxallenca B KOpnopaTUBHbIX
0asax [aHHblIX, WUMET MPOCTPAHCTBEHHbIN (reorpadmyeckuin) KOMMOHEHT. Mcnonb3oBaHue
reoMHOPMaLUMOHHBIX  CUCTEM  CTaHOBWUTCA HEOTLEMIIEMOM 4YacTbld  NpPOodecCUoHanbHOM
AEATENbHOCTU MHOMMX NpeanpuaTuii u BegomcTtB. CKOPOCTb M NPOCTOoTa OTOOpaXeHMs AaHHbIX,
BO3MOXHOCTb (pOpPMMPOBAHMS MHOTOrpaHHbIX 3anpocoB, AOCTYN K BHELWHMM 0a3am [aHHbIX U
O[HOBPEMEHHO CO34aHWe U BedeHWe BHYTPEHHUX 06a3 AaHHbIX, BO3MOXHOCTb MHTErpauumn c
pasnM4YHbIMK KOPNopaTUBHLIMU UHPOPMAaLIMOHHBIMM CUCTEMaMN — 3TO LareKko He MOSHbIN CNNCOK
npenMyLLEeCTB, KOTOpLIE Nofy4YaeT nonb3oBatens, pabdoTtatowmi ¢ M'MC [4].

Takke ydyeHbIMM NoacumMTaHo, 4To 85% nHopmaummn, ¢ KOTOPOK CTankMBaeTCHa YENOBEK B
CBOEN XW3HW, WMeEeT TeppuTopuanbHyto npuBAsky. [lodTomMy nepeuncnuTb BCce o0OnacTu
npumeHeHus TMIC o4veHb CMOXHO. JTUM CUCTEMaM MOXHO HaWuTU MPUMEHEHWe MNpPakTU4eckn B
nobon coepe Tpygoson peatenbHocTn venoseka. MMC addekTnBHbl BO BCcex obnactsx, rae
OCYLLIECTBIISIETCA yYeT U yrnpasneHve Tepputopmen n obbektaMm Ha Hern. ITO NpakTUYecKu Bce
HanpasneHns OesTenbHOCTM OpraHoB YyNpaBneHWs U agMUHUCTPauUWiA: 3eMerbHble pecypcbl U
OOBbEKTbl  HEABWXUMOCTM, TPaHCMOPT, WHXEHepHble KOMMYyHuKauuwn, passutne 6OusHeca,
obecneveHne npaBonopsgka u  O6esonacHocTu, ynpaeneHne YC, pemorpadus, akonorus,
3[paBoOXpaHeHne, pekraMHble areHTcTBa U T.4.

MC-cuctema no3sonser:

- onpegennTb Kakme ob6bekTbl pacnonaraTcs Ha 3a4aHHON TeppuTopun;

- onpeaennTb MecTonosioxeHne oobekTa (MPOCTPAHCTBEHHLIN aHanms);

- aTb aHanu3 NNOTHOCTU pacnpefernieHns no TeppuTopuM Kako-TO SABReHusi(Hanpumep
NSIOTHOCTb pacceneHus);

- onpeaennTb BpEMEHHbIE U3MEHEHUS Ha onpedeneHHoN nnoLwaam);

- cModenupoBaTb, YTO NPOM30ONAET MPU BHECEHUN U3MEHEHUA B pacrnonoxeHne o6bekToB
(Hanpumep, ecnn go6aBnTb HOBYH AOPOrY).

Ha cerogHawHMn geHb Bo3MOXHOCTU TNC pacumpsatoTcst 3HAUNTENBHO PE3KMM TEMIMOM.
CyuwiectByeT MHOXECTBO NpUMepOB LMpokoro npumeHeHna MMC texHonormn. Hanpumep: TUC
NMO3BOSIAIOT BECTU YYET YNCIIEHHOCTU, CTPYKTYPbl U pacnpeneneHnss HaceneHnsa u oqHOBPEMEHHO
ncnonb3oBaTb 3Ty MHGOPMALMIO NS NAaHMPOBaHUSA PasBUTMS COUMANbHOM MHAPACTPYKTYpHI,
TPaHCNOPTHON ceTn, ONTUMAarbHOro pasmeLLeHns 06bekToB 3[paBOOXpaHeHus,
NPOTUBONOXAPHbLIX OTPSAOB M curl npaBonopsigka. Takke ¢ nomouwpto MTMC mMoxHO npoBoanTb
MOHUTOPUHI  3KOJTIOMMYECKON CUTyauuMnm W y4eT MpUPOAHbIX PecypcoB (Hanpumep, noyYBamu,
KNMMaToM M YypOXaMHOCTbIO CENbCKOXO3ANCTBEHHBIX KyNbTyp), BbIABMASIOTCA MeCcTa paspbiBOB
anekTpoceTen. B HacTosilee BpemMsa MOXHO HabniogaTb YTO puanTopbl Yacto ucnonbaytoT TYC
ANa noucka, K npumepy, BCexX OOMOB Ha OMNpederieHHON Tepputopun, UMEerLMX LudepHbIe
KpbiLn, TpU KOMHaTbl 1 10-MeTpoBbIe KyXHU, a 3aTeM Bbigaym 6onee nogpobHOro onmcaHms aTnx
CTpOeHunn. 3anpoc MoXeT ObITb YTOYHEH BBEAEHMEM OOMOMHUTENbHBIX NapaMeTpoB, Hanpumep,
CTOMMOCTHbIX. MOXHO NONyYnTb CNMCOK BCEX AOMOB, HAXOOALWMX HA ONpeaeneHHOM pPacCTOSHUN
OT KOHKPETHOM Marmctpanu, fieconapkoBoro Maccusa unm mecta pabotol. A Takke M'C BkntovatoT
B cebsa BoamoxHocTu CYB[l, penaktopoB pacTpoOBOM U BEKTOPHOW rpadhmvku U aHanMTUYeCcKnx
CPEACTB 1 NPUMEHSIIOTCS B KapTorpadun, reosniormm, MeTeoposriornmn, 3eMrneycTpoucTBe, 3KONorum,
MyHMUMNANbLHOM yrnpaBneHnn, TpaHCnopTe, 3KOHOMUKe, 06opoHe [5].
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O6beanHuB BCe 3TU BO3MOXHOCTU MOXHO BbIBECTM OOWH W3 WHTEPECHbIX NPUMEpPOB
ncnons3oBanHns 'MC-texHonornin. 1o cepsmc Google Earth, koTopas no3sonseT nonb3oBaTensm
nyTewecTBoBaTb MO WHTEPAKTUBHOW KapTe MraHeTbl, CO34aHHOM W3 uaeanbHO COEOUHEHHbIX
mMexgy cobor KOCMUYECKMX W Ha3eMHbIX CHUMKOB C AeTarnbHbiM TPeXMepHbIM n3obpaxeHuem
o6bekToB (puc. 1)

Sann _ Pegaxrwposars Bua Wncroywentw  Gobaswts Crpase

earch ‘ J =

Poccin Konran Koprrcroe naropse Crnsusan-YitryD screpn Cubep...  Hooocwbnpo Bryrpe

PucyHok 1 — O630p nporpammbl Google Earth

Ha wHTepaktmBHoM kapTe Google Earth nonb3oBatenb MOXET W3Yy4UTb HYXHYHO
TEPPUTOPUIO N HANTKU HEOBXOoAMMBIN OBBEKT, AaXe C MOMOLLbIO MOMCKOBOW CTPOKK (puUC. 2)

Takke nonb3oBaTeflb MOXET 03HAKOMUTLCA C HEOHXOOUMbIM YYaCTKOM TeppuTopun, 1 C
MOMOLLBbIO (PYHKLMOHAMNBbHBLIX KHOMOK MPOSioXunTe MapLipyT. C NOMOLLb0 AAHHOIMO CcepBMCcCa MOXHO
paccMoTpeTb TEPPUTOPUIO Ha 3a4aHHOM BbICOTE U NponeTeTb C HEOBX0AMMOW CKOPOCTLIO, a TakkKe
n3meputb paccrosiiue, nopabortatb ¢ GPS u co3gaTb KapTy C MOMOLLbIO HanoXeHUs CBOMX
00BbEKTOB Ha ncxoaHyto kapty Google Earth [6].

PaccmoTpyM OCHOBHbIE HanpaeneHus ucnons3osanusa NNC:

— YnpaBneHue 3emenbHbIMKM pecypcamu, 3emerbHble kagactpbl. TMC gons pelueHus
npobnem, UMelLMX NPOCTPaHCTBEHHYO NPMBA3KY. [1py 9TOM MOXHO BblAENNTDL TUNWYHbIE 3a4a4m
— COCTaBrieHne KagacTpoB, KrnacCUUKaAUMOHHBLIX KapT, onpegerieHne nnowagen yyacTKoB U
rpaHnL Mexay HUMKU 1 T. 4.

- MHBeHTapusaumsa, yveT, nrnaHnMpoBaHue pasmelleHns obbekToB pacnpenerieHHOn
NpOV3BOACTBEHHON WMHGPACTPYKTypbl U ynpasrneHne mmu. Hanpumep, HedTerazogobbiatowme
KOMMaHMM WM KOMMNaHWW, YNpaBnsoLne 3IHEepreTM4eckom ceTbio, CUCTEMON OGEH30KOMOHOK,
MarasmHoOB U T. .

- lMpoekTMpoBaHMe, WHXEHEPHble W3bICKaHWUS, MNIaHMpOBKa B CTPOUTENbCTBE,
apxutektype. Takve N'MC no3BonAT pewaTtb NOMHbIN KOMMNEKC 3agay Mo passBuTUIO TEpPUTOpUN,
ONTUMMU3aLMM MHPPACTPYKTYPbI CTPOSILLLErOCH panoHa, TpebyoLwwerocs Konmyectsa TEXHUKN, CUI U
CpeAacTs.

- YnpaBneHne Has3emHbiM, BO3QYLUHbIM M BOAHbIM TpaHcnoptoMm. M'MC nossonser
pewaTb 3adayn ynpasneHus OBWMXKYLUMMUCA OObeKTaMyn MNpu YCNOBWMM BbIMNOSTHEHUS 3a4aHHOW
CUCTEMbl OTHOLUEHWA MEXAY HUMW U HENOABWXHbIMW OObekTamu. B nobor MOMEHT MOXHO
y3HaTb, rAe Haxo0AUTCs TPAHCMOPTHOE CPeACTBO, paccymMTaTh 3arpy3sky, ONTMMarnbHY0 TPAEKTOPUIO
OBWXEHMS, BpeMsi NpubbiTUSA 1 T.N.
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- YnpaBneHne npupoaHbiMM pecypcamu, MpuMpoaoOXpaHHas AeATeNbHOCTb U
akonorusa. N'MC nomoraeTt onpeaennTb TEKyLLEe COCTOsIHME M 3anacbl Habnogaemblx pecypcos,
MoJenupyeT npoueccbl B MPUPOOHOW cpede, OCYLEeCTBseT 3SKOMOrMYecKUi MOHUTOPUHT
MECTHOCTH.

- eonorus, MUHepanbHO-CbIpbEBbIE pecypchl, ropHogobbiBatoLwas
npombiwneHHocTb. [UMIC  ocywecTBnsieT pacyeTbl 3amnacoB MOME3HbIX WUCKoMaemblX Mo
pesynbTatam npob (passegovHoe GypeHune, NpobHble Wypdbl) NPy M3BECTHOW MOAENW npouecca
o6pas3oBaHNsA MECTOPOXAEHMS.

- UpesBblvanHble cutyauun. C nomowbio MMC npomssoanTcs MNpPOrHO3MpoBaHUe
ypesBbl4alHbIX CUTyauuin (NoXKapoB, HABOOHEHWN, 3eMIETPSICEHUN, Cenewn, yparaHoB), pacuyeT
CTENEeHN MOTEHUMArbHON OMacHOCTM W MPUHATME pelleHnin 06 oKaszaHuM NOMOLLN, pacyeT
TpebyemMoro KonmMyecTBa CUM U CPeACcTB ANs NIMKBMAAUMM 4pe3BblYalHbIX CUTyauun, pacyet
onTUManbHbIX MapLUPYTOB ABWXEHUS K MeCTy 6eCTBUSA, OLleHKa HaHEeCEHHOro yulepba.

- BoeHHoe perno. PelwleHne wmnpokoro kpyra crneumduyeckux 3agad, CBsA3aHHbIX C
pacyeToM 30H BMOMMOCTM, ONTUMAsbHbLIX MapLUPYTOB ABWKEHUS MO NepeceyeHHON MEeCTHOCTM C
y4eToOM NPOTMBOOENCTBUS U T. M.

- Cenbckoe  x03aMCTBO.  [1pOrHO3MpoBaHME  YpPOXaAWHOCTU U YBENMYEHMUS
NpoM3BOACTBA CENbCKOXO3ANCTBEHHON MPOAYKUMM, ONTUMU3ALUMS ee TPaHCMopPTUPOBKN U cbbiTa

[7].

Takum obpasom, npuxogum K BbiBogy, YTo NMC-TexHonormm akTMBHO MCMOSb3YIOTCS B
pasnuMyHbIX cdepax KuaHeOoesaTenbHOCTM 4enoBeka. OHM HawmnuM LMPOKOE MNPUMEHEHME C
NOMOLLbIO BO3MOXHOCTEN AAHHOW TEXHONOMMN KU 06ragalT psSaoM 3HaAYUTENbHBIX MPEMMYLLECTB,
T.K. ABMSIETCA COBPEMEHHLIM, @ IMaBHOE Ka4yeCTBEHHbIM MCTOYHUKOM MHopmaLmu. NMommmo Toro,
YTO 3Ta TEXHOMOrMs MNO3BOMSET IOAAM nydwe y3HaTb cpedy, B KOTOPOWM OHM CYLLECTBYHOT,
NOMOralT pellaTb MHOXECTBO KOHKPETHbIX 3afad, BaxHblX Ans Bcex nwogen. lMpm atom
nogpasymeBaeTtcsi, YTo reomHdopaumoHHasa cutema (FMC) nmeet Habop cpencTB co3gaHust w
obbeamHeHnss 6a3 daHHbIX C BO3MOXHOCTSMWU MX reorpadmyeckoro aHanusa u HarnsgHom
BM3yanuMsaumm B BUOE Pa3fMYHbIX KapT, rpadukoB, guarpamm, 3MNeKTPOHHbLIX Tabnuu, KoTopble
ynpoLuaT Bocnpusitue nHdopmauum
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FAX-HbIH SPTYPII CANTANAPOAFbI KONOAHbINYbI
I.K. Xekebaepa, .C. MycaTaeBa

byn makanada Kasipai 3amaHfbl arnemde b6ap AXK mexHomnozausinapbiH e3apa KapbiM-
KambIiHackl xoHe adaM KbisMemiHiH ap mypsi cananapbiHOa TAXK mexHomnoausicblH natdanaHy
MYMKiHOi2iHIH 3epmmey Homuxernepi kKepcemineeH. [AX mexHonoeusicbiHbiH 6acka Oa
neHOepMeH e3apa KapbIM-KambiHachl, naudanaHy apmbiKWbIIbIKMapbl, epekwenikmepi, xoHe de
FAXK-Ob1 KondaHy ywiH, mexHUKasblK, 3KOHOMUKasblK XoHe backa O0a kernmezaeH MmiHOemmepdi
wewy xondapbiH KamMmmamachi3 emy xondapbi kepceminzeH. CoHOau-aK e3 biniMoepiH apmmabipy
ywiH adamdap apacbkiHOarbl ©HOipicmik rpouecmi, xeninepdiH KapbiM-KamblHacbiH mi3iMOeldi.
)KoHede Koca kemep 6orica, wewiMm Kabbiidayra Hemece xakcapmyfra Kemekmeceli, sFHU ap
mypni  3nekmpoHObl Kapmarnap, Oepekmep 6a3ackl, 2eoegpausnbik opHanacybl, [AXK
mexHosozausiniapbiH KoMrblomepnik bardapramMaMeH Kammamachl3 emy, e3apa iC-KUMbI Heai3ai
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bernizciH aHblKMay, yubimOap weHbepiHde xoHe apacbiHOafbl ayMakmblKk KeHelmy, e3apa
6aunaHbicy muimOinieiH xarnrsl apmmbipyObl aimaokl.
TytiH cesdep: M'AXK, aknapammeik xyte, AbB6)K, Google Earth, kapma.

THE USE OF GIS IN VARIOUS FIELDS
G. Zhekebaeva, |. Musataeva

The article presents the results of the study of the connection between GIS technologies
and the modern world, and the possibilities of applying GIS technologies in various spheres of
human activity. The advantages of applying GIS-technologies its connection with other disciplines
are considered. Also listed are the possibilities to provide solutions to technical, economic and a
number of other tasks for the application of GIS technologies. The main part of the interaction of
GIS technologies with computer software is allocated, that is, various electronic maps, databases,
geographic location that help improve the production process, in making decisions, for
communication and establishing contacts between people, increasing their knowledge of the world
around them, a general increase in the efficiency of work with territorial linkage and the expansion
of interaction within and between organizations.

Key words: GIS, information system, DBMS, Google Earth, map
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N.C. MycaTaeBa, X.K. CagbikoBa
"ocyaapcTBeHHbIN yHMBEpCuTeT nmenn Lakapuma ropoga Cemen

WH®OPMALIMOHHbIE CUCTEMbI ANA AUATHOCTUKU 3ABONEBAHUN XXNBOTHbIX

AHHOMauyus: B cmambe paccMompeHbl OCHOBHOE MOHSIMuUe UHOPMaUUOHHbLIX cucmem,
pasnuyHble Ux 6ulbl U CMPyKmMypsbl. Takxe rnokasaHo, YmoO OCHOBHOU Uersibio MpPo8ooUMO20
asmopamu Hay4Ho20 uccriedoeaHusi sierissiemcsi co3daHue U Ucrosfib3o8aHue rnpoepamMmMHbIX cpeo,
rnpedHasHa4YeHHbIx Ons duazHocmuku 3aborneeaHuli xueomHbix. Ocoboe eHumaHue ydesieHo
ornucaHulo fyqduwux rnpoepaMmHbix cpedcme Ond  OuasHocmuku 3abosiegaHuli  XKUBOMHBbIX.
UccnedosaHbl cospemeHHble mpebosaHusi K OuagHOCMUKe [poepaMMHbIX U arnapamHbiX
cpedcme asmomMamu3ayuu 8 semepuHapuu.Ha ocHoge 063opa Hay4YHbIX mMpydo8 ycmaHO8eHO,
Ymo UHGOpMaUUOHHble cucmeMbl yrydwarom u yrpowarom pabomy eemepuHapa pu
OuasHocmuku 3abosieeaHuli XUBOMHbIX U 8bisierieHUl Kakux-nubo cepbe3Hbix 3aboneeaHuli. B
cmambe OrucaHoO OCHOBHOe rpedHa3HadyeHue UHEHOPMaUUOHHO-CpPagoyHbIX cucmem AHOuae,
Mypmom, VetDesk, Bemcogpm-BemepuHap, bum-Atbonum.B 3aknovyeHuu pacckpbieaemcs
rnpakmu4yeckasi 3Ha4uMOCMb UCMOb308aHUsI UHGOPMAaUUOHHbIX cucmem Ons  ynyHYueHust
pabombi gemepuHapa.

Knrodyeebie cnoea: rpoespaMMHble cpedcmea, UHPOPMayUOHHbIe MmexHosIo2uU,
duazHocmuka, 3abornesaHue XUusomHbix , ba3a daHHbIX

CerogHsi B Hawen cTpaHe HabnwogaeTcsi CTpeMUTENbHOE pacnpocTpaHeHue 6a30Bbix
NHGOPMALMOHHBIX cucTeM. COBPEMEHHOE MOHMMaHUEe MHPOPMALIMOHHON CUCTEMBbI NpeanonaraeT
NCMNOMb30BaHWE B KayeCTBE OCHOBHONO TEXHUYECKOro CpefcTBa nepepaboTkm WHbopmaumm
nepcoHanbHOro komnetoTepa.basoBble MHPOPMALMOHHBIE CUCTEMbI CTanM BHEOPATbLCA OaXe B
TaKMX TPaAWUMOHHBLIX NpeaMeTHbIX 0bnacTax, Kak MeauuuHa (3NEKTPOHHbIE PEerucTpaTtypbl,
NO3BOMSIOWME AMCTAHUMOHHO 3anucatbCa K  MEeOUUMHCKOMY  Crleuuanucty Wunu  Bbi3BaTb
y4yacTKOBOro Bpaya Ha AoMm), obpasoBaHve (MOBCEMECTHOE MNOAKMOYEHUE LIKOM K eauHOn
obpasoBaTenbHOM CeTU, BHEAPEHUE B BbICLUME N CPeAHUE yYeOHbIE 3aBeAeHUs1 MHPOPMaLMOHHBLIX
CMCTEM  aBTOMaTM3auuMM  YNpaBiEHYECKOM  AOeATENbHOCTM,  paclUMpeHne Ha  cawnTe),
rocyapCTBEHHbIE YCnyru (NopTan rocyaAapCTBEHHbIX YCyr).

Cenyac nepcnekTuBbl pasBUTUA MHPOPMALMOHHBIX CUCTEM B BEeTEepUMHapUU HeobblYaiHO
BbICOKA. Ha OaHHbI MOMEHT MH(OPMAaUMOHHbIE CUCTEMbI B BETEPMHAPWUM CHUXKAET pacxonbl
Gymar,cokpallaeT CpPOKM COrnacoBaHWsi AOKYMEHTauMW, ynpollaeT npoueaypbl KONNEKTUBHOMO
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npouecca paboTbl C AOKYMEHTaMU1, JaeT BO3MOXHOCTb MOHUTOPMHIa OTYETHOCTM MO AOKYMEHTaM
N NPUHATUSA KOHKPETHbIX pelleHui [1].

B Hawem wuccnepoBaHun Mbl npuaepxmBaemcs onpegenenns yveHoro K.E.JluwieHko,
WHoOpMaUMOHHas cucteMa — 3TO CUCTEMa, KOTOpas pellaeT BaXHble 3adayn BedeHus
Aenonpov3BOACTBa, [AOKyMeHTaobopoTa, 3agadM no obpaboTke 6GONbLIOrO KONMYeBCTBa
OOKYMEHTauMM, ee COpPTMPOBKM, NepepaboTkM, a TakK e BaXKHble YynpaBrieH4Yeckue 3agadv no
opraHmsaumm aheKTMBHON OeATENBbHOCTMN.

K HacToswemy BpemMeHu npeaniokeHbl pasfnuyHble BuAbl Knaccudukaumm MeOULUMHCKMX
NHPOPMALIMOHHBIX cUCTEM. N3 HUX O4HN OPUMEHTUPOBAHbLI HA YPOBHW yNpaBfeHWst B OpraHM3aumm
3[paBoOOXpaHeHus, Apyrne — Ha PYHKUMOHaNbHble 0COBEHHOCTU UK Ha cneunduKky NnpeaMeTHON
obnactu.

Wccneposatens B.A. NenbmaH npeanoxun crneayowyto knaccudumkaumio.CnctemMsl 3Toro
Knacca npegHasHayeHbl Ana  WMHAPOPMALMOHHOrO obecrneyvyeHnss MNpUHATUS  pelleHuri B
npodeccnoHanbHOM OEeATEeNbHOCTM Bpaden pasHblix creuuanbHocTen. OCHOBHasi MX Uenb —
KOMMbloTepHas nogaepxka paboTbl BeTepuHapHoro Bpava. OHM NO3BOMSAOT MOBbLICUTL Ka4ecTBO
npouiakTM4eckon mn neyvebHo-gmarHoctTnyeckon paboTbl, 0COBEHHO B YCMOBUAX MacCOBOro
o6cnyxmBaHusa Npy geduumnTe BpEMEHN N KBannrumMpoBaHHbIX CreunanmncTos.

Mo pewaembiM 3agavam Meauko-TexHonorndyeckne NC MOXHO pasfgenqTb Ha crefyrowme
rpynnbi:

UHdopmaumoHHO-cnpaBoYHble cucTeMbl. WH(OpMaUMOHHO-CNpaBoYHbIE CUCTEMDI
npegHasHaveHbl Ans noucka U BblAayn MeguuuHCKOM MHGOpMauumM Mo 3anpocy Monb3oBaTens.
NHdopmaumnoHHble MaccuBbl TakMX CUCTEM COAEpXaT MEeOULMHCKYI0 CMpaBOYHYH WMHopMaumio
pasnMyHoOro xapakrepa.

KoHcynbTaTMBHO-AMArHOCTUYECKME CUCTEMbI.  KOHCynbTaTUBHO-OMArHOCTUYECKNE
CUCTEMbl pefHa3Ha4yeHbl Ans AWArHOCTUKM MNaToSNIOrMYeCcKUX COCTOSIHUMIM (BKNtOYasi MPOrHo3 wu
BblpaboTKy pekomMeHgaumn no cnocobam nedennst) npu 3aboneBaHusX pasnuyHoro npodunsa u
AN pasHbIX KaTeropuii 60MbHbIX.

MpnbopHO-KOMNLIOTEPHbIE cuUcTeMbl. [lpedHasHavyeHbl Ans  MHAPOPMAaLUMOHHOM
noagepXkM n/vnn asToMmatmsauum AMarHOCTUYECKOro M neyebHOro npouecca, ocyLecTBAsseMbIX
npy HenocpeacTBEHHOM KOHTaKTe C OpraHuM3mMom OofibHOro (Hanpumep, npu MNpoBedeHUn
perncTpaumm usmonornyeckmx napameTpos). MeamumHckme npubOpHO-KOMMbIOTEPHbIE CUCTEMBI
ABnATCA 0cobbiM M Hanbonee MHOrOYUCIIEHHBbIM KIacCoM MeOULMHCKUX WH(OPMaLMOHHbIX
CUCTEM.

B xoge uccnegoBaHWs Mbl paccMatpuBaeM KOMMbIOTEPHblE Moaenu Ana pas3paboTku
MH(POPMALIMOHHO-CNPaBOYHbIX CUCTEMMPUMEHSEMbIX B BeTepuHapun. B HacTosiee Bpems yxe
co3faHbl, anpobupoBaHbl M BHEAPEHbl B OMbITHOM 3KCMEPUMEHTarbHOM Mopsake HeCKOSbKO
MHOPMALMOHHBIX  NporpaMMHbIX — KomnnekcoB. [lo  Bepcun  MHGOPMAUMOHHOINO  canTa
http://www.livemedical.ru/tools/vet/mbl npvBegeM npuMepbl MOMYSISIPHBIX aBTOMaTU3NPOBAHHbIX
cuctem [3].

YnobHas nporpamma AHpawar, KoTopas ynopsgoyvsaeT BETEPUHAPHYIO
aedatenbHOCTb.BkniovaeTcs B ceba MHCTPYMEHTbI ANA MeHeKMeHTa BeTepuHapHoro GusHeca,
BETEPUHAPHYIO SHLUMKINONEANo, BETEPUHAPHbBIA atnac, CUCTEMY KOMMbIOTEPHO acCUCTUPOBAHHOM
aunarHoctukn (KAL) — sHumknonegndeckn GasmpoBaHHbIM MeToq GbicTpon amddepeHumnanbHOm
anarHoctmkn.YgobHas permcrpaums XUBOTHbBIX B nporpamme.Ha puc. 1 nsobpaxeH uHTepdenc
nporpammbl AHguar.

BeneHve uvHouBmAayanbHbIX — PErMcCTpauMOHHbIX  KapToOYek OCMOTPOB,  JleyeHus,
NpouNakTMKM  XUBOTHOro. Pernctpauma 1 BbiNUCKA [AOKYMEHTOB MO  BETEPUHAPHbIM
obpaboTkam.BegeHne BeTepuHapHOro y4yeta W odopmreHve OT4eTOB Ha  npumepe
rOCBETYUYPEXAEHUS N KOMMEPYECKON BEeTepUHapHOW KINUHWKWA. HegocTaTKOM 3TOW nporpamMmbl
aBnsgeTca npobnembl C 3arpy3kon u3obpaxeHus, BbIrpy3ka AaHHbIX Ha auck E. BpemeHHo
HEKOTOpble AaHHble HE NEPEHOCATCA B UCTOPUIO BonesHn 6e3 o4HOBPEMEHHON pacneyaTKy.

Cnegylowaa nporpaMMa Ha KOTOpPYK XOTernocb Obl 06paTuTb BHMMaHuenporpamma
MypmoT. OTa aBTOMaTM3MpOBaHHasA CUCTEMa Mo3BoNseT BecTu Ga3dy OaHHbIX BnagenbueB u
XMBOTHBbIX, KaTanor ycnyr, CN1MCcoK NekapcTB U MaTepuanoB C BeOEHWEM cKnaja, yydeT onepauum
npuema naumeHToB C pacyeToOM CTOMMOCTU OBCNy>XMBaHMS M BO3MOXHOCTBIO MeyaTn cyeTa C
Has3HayeHnsMWU. HanomuHaHua O npeacToswmx onepaumax naumeHtam. Bce cnucku, katanorn u
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OTYETbl UMEIOT YAoOHbIE PUNLTPLI AN ObICTPOro Noucka Hy>HOM MHdopMauMn. ATO NO3BONAET
nerko un GbICTPO HaxoauTb HeobxoauMyto MHdOpPMaLMIO B 6ase AaHHbIX.
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P|/|cyH0|<'1 — Pabounin nutepdpenc nporpammel AHamnar

Takke eCTb BO3MOXHOCTb MPYNnNUPOBKM AaHHbIX U akcropTa ux B Excel. OcobeHHo aTo
nonesHo gng ot4yetoB. MOXHO NOMY4YMTb HYXHYIO MHOPMaUMO B yooOHOM BMAe U pacnedatatb
unu coxpaHutb. K coxaneHuio, 3TO npuroxeHne He paboTaeT Ha obradHoOM cepBepe 4epes
WHTEPHET, 4YTO He NOo3BonsieT 06beaAMHUTb HECKONbKO KMMHWMK B ogHon ©ase. HeT pasgeneHus
npae gocTyna nosfb3oBaTenen K cucTeme.

OpaHuM 13 Ny4wnx nporpamm siBnsetcsa nporpamma VetDesk. OT1a nporpamma abcontoTHO
NpocToe B yCTaHOBKe, HacTpourke u ucnons3osanun.VetDesk npeacraenset ns cebs HactonbHoe
npunoXxeHue, MOMHOCTLIO aBToOMaTU3Mpylowee [AOKYMEHTOOOOPOT BeTEepUHAPHOW  KIMHUKW.
Mporpamma nNo3BonsieT NOMHOCTLIO OTKa3aTbCs OT BYMaXKHON KapTOTEKU KITMEHTOB U UX MUTOMLEB,
TaK Xe Kak u oT BymMaxHbIX GriaHKOB pesynbTaTOB aHanu3oB, peKoOMeHAauuh U Ha3HaYeHWi.
Bnarogaps GbICTPOMY MOMCKY OTKPbITUE KapTOYKM NUTOMUA WUW HaxOXAEHWEe HY>XHOro npuéma,
aHanusa unuM cyeTa 3aHUMaeT CYMTaHHble CeKyHAbl Jaxe B TOM crydae, ecrnv 6asa AaHHbIX
Hakonuna CyLlecTBEHHbIM 06beM. M0 MHEHMIO MHOMMX NOSib30BaTENen 3TOM NPOrpaMmme HyXHO
AobaBuTb (PYHKUMIO BedeHWe CYEeTOB W CTaTUCTUKa, KoTopasi nomorna Obl pykoBoaUTENHO
npeanpuaTus 6biTb BCerga B Kypce prHAHCOBbLIX NoKasaTtenen [4].

Crniegylolwiun nNporpamMMHbIA  KOMMIIEKC Of9 BeTepUHapHbIX KNWMHWK — 3T0 BeTtcodT-
BetepuHap. BetcodbT-BeTepmnHap cogepXut MOAynu: perucTpatypa, kapTodka knueHta, Call
LUeHTp, cknag, kabuHeT Bpada, OTYeThbl, 3a4ayv nepcoHana, nnaTtexu, JOKyMeHToobopoT, cyeTa,
Kacca, BeTepuHapHas Anteka. BeTtcodT-BeTtepmHap — 9TO HOBbIN OHMAMH cepBUC ANs
BETEPUHAPHbBIX KITMHUK, KOTOPbIN NO3BONSET BECTU MeAMLUMHCKUE KapTbl XXMBOTHbIX-NAUMEHTOB (B
KOTOpbl€ MOXHO 3aHOCUTb 3amnucu, pesynbTaTbl ONPOCOB, PEHTreH CHUMKK, Y3W, doTorpacdum mn
BMAEO, CKaHMPOBaHHblE AOKYMEHTbl MOKa3aHO Ha puc. 2), BbICTaBMATb CYeTa KIMEHTaM 3a
BbIMOSIHEHHbIE YCNyrM W npuobpeTeHHble ToBapbl, MMaHMpoOBaTb MNPUEMbl BeTEPUHApPOB,
otnpaenate SMS 1 E-mail paccbinku knueHTam, BECTU y4eT TOBApOB M MaTepuarioB Ha cknage.
EcTb BO3MOXHOCTb paboThl C MporpaMmoin Ha MobunbHbIX ycTporcTBax Android n iOS.

PucyHok 2 — NHTepdenc nporpammel BeTtcodT-BeTepunap

Ocoboe BHMMEHME Mbl ygensem WHGOPMaLUMOHHOW cucteme but-Anbonut. 310
nporpaMma npefHasHayeHa Ansi aBToMaTtv3auuMu OonepatuMBHOMO, (OMHAHCOBOrO W CKIMAACKOro
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yyeta, MEOUUUHCKON [eATeNbHOCTM W ynpaBreHWd B3aUMOOTHOLWIEHWA C KIMeHTaMu B
BeTEpUHApPHbIX UeHTpax. [lporpamMmma coxpaHseT KOHTaKTHyl WHgopmaumio, doTorpacdum
KNWEHTOB M NauUMEeHTOB U UCTopuKM nocelleHnin. C nerkocTblo MOXHO 3anfaHnpoBaTbh HECKOMbKO
paboT, TakMx Kak Ha3Ha4YeHWe BU3NTA KIIMEHTa, HOPMUPOBaHME BPEMEHW BbINOMHEHMs pabor,
BeJeHue rpadukoB COTPYAHUKOB, KOHTPOSb 3aHATOCTW, BO3MOXHOCTb rpaduyeckoro BBoda U
npocmoTpa WHGOPMaLMM O 3aHATOCTM COTPyAHMKOB U obopyaoBanus. [Mpeumyliectso
nporpammbl But-AinbonuTt ero npoctota n yao6CcTBO, BO3MOXHOCTb OMEpPaTUBHOIO KOHTPOMS MO
BCEM HanpaBneHnsMm: nepcoHan, MeauumHa, KNWeHTHI, doMHaHCHI. Mopoepxka
KNMEHTOOPUEHTUPOBAHHOM paboTbl- sms-nHdopMmnpoBaHme, BeJeHune nctopum
B3aMMOOTHOLLEHWUIA, KOHTAKTHOW MHAOPMaLMK, CKUOKN, akumn, cepTudmkaTbl, abOHEMEHTLI, a Tak
Xe nHdopmaumusa nNo NUToMuam KnmneHTa, ux nctopmm 60nesHm n NpoBeaeHHbIX BakLMHALMA.

Takum obpasom, B xoge uccrnegoBaHum Mbl NogpobHO onucanu onpegeneHve u Buabl
WHAOPMALMOHHBLIX cucTeEM. W3yumnm UHAOPMAaLMOHHbIE MpOrpaMmbl, nNpefHasHadYeHHble A1
OnarHoctukn npu  3aboneBaHM  KMBOTHbIX. MccnenoBaHbICOBPEMEHHbIE  TpeboBaHuA K
OWarHoctuke nporpamMHbIX M annapaTHbIX CpeAacTBaBTOMaTMsaumm B BeTepuHapuun.B crtatbe
Oblna nocrtaesneHa 3agada NnogpobHO M3yunTb U onncaTb MHAOPMALMOHHO-CMNPAaBOYHbIE CUCTEMBbI
Anguar, MypwmoT, VetDesk, BetcodT-BetepuHap, but-Anbonut.Ha ocHoBe uW3y4yeHHOro
Matepuana YCTaHOBMEHO, 4YTO WHAOPMALMOHHbIE CUCTEMbI YMy4yllawT M ynpowawT paboTty
BeTepunHapa npu ANArHOCTUKM 3aboneBaHUN XUBOTHLIX W BbIABNEHUN KaKNX-NMOO CepbesHbIX
3aboneBaHuii. B 3aknioyeHMM paccKpbiBaeTCs BaXHOCTb MCMOMb30BaHUA WHEOPMAaLMOHHBLIX
cucTeM Ans ynydweHus paboTtbl BeTepuHapa [5].

Mpn Hanuumm yaobHO MHAPOPMALMOHHO-MOUCKOBBIX Mogenen Mbl ObBHapyxvBaem
akTyanbHyt0  npobnemy  MHMOpMauUMOHHOM  KynbTypbl obuwiectBa, T.e. CTeNeHW ero
NOArOTOBIIEHHOCTM K  9OEKTUBHOMY  MCMONb30BAHUK  MH(OPMALMOHHBIX  CUCTEM ¢
nNpodyunpoBaHulo HoBbIX 3HaHuW. CyTb 3ToM npobnembl 3aknyaeTcd B TOM, YTO OCTPO
oLwlylaeTcsa TeHOeHUMS OTCTaBaHUs TEMMOB M YPOBHSA 0Opa3oBaHusa B 06nactn MHOpMaTuKA u
WHAOPMALMOHHBLIX ~ TEXHOMOMW  OT  COOTBETCTBYIOLWIMX TEMMOB U  YPOBHA  pa3BUTUSA
WHCTpYMeHTanbHbIX cpedcTB.Ewe ogHa kpynHas npobrnema gaHHOro HanpaBfeHus 3akni4yaeTcs
B TOM, 4YTO Ansi obecneyveHnst aktmemsaumm n apPEKTUBHOIO NCMONb30BaHNSA MH(OPMALMOHHBIX
cuctem obLuectBa HEOHXO4MMO OCYLLECTBUTL «3NIEKTPOHM3ALMIO» NH(OPMALNOHHBIX (OOHOOB.

Mo wmMHeHMo akagemmka A. EpwoBa, WMEHHO «B 3arpyske W aKkTusBusauum
MHdopMaumoHHoro ¢oHga 4enoBeyecTBa B 106anbHON KOMMLIOTEPHOW CeTu, COOCTBEHHO, U
3aKnvaeTcs 3agadva uHopmMaTm3aumm B ee TEXHUYECKOM COAEPXKaHUMY .

B ctatbe Gbinn onucaHbl BUAbl U CTPYKTYPbl UHPOPMALUMOHHBLIX CUCTEM, PACCMOTPEHbI
nporpamMmMbl 1 MOAENWN Af1s1 AMArHOCTUKM XUBOTHbLIX.B xode nccnegosanunsa 6ygeTt paccmaTpuBaTh
onpeaerneHHyo nporpammMy Ans ANarHOCTUKN.
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AKMAPATTbIK XXYVUENEP YLUIH )XAHYAPJIAP AYPYNAPbIHbIH OUATHOCTUKACHI
N.C. MycaTaesa, XK.K. CagbikoBa

Makanada aknapammeik XxyltenepOiH Heaizai myxbipbiMOamacskl, onapobiH opmyprii

munmepi MeH KypblribiMOapbl KapacmbipbinraH. On coHOal-ak asmopriapObiH 3epmmeynepoiH
Hezi3ei MaKcambl Mar aypynapbiH QuazHocmukasiay apHasnraH bardapnamaribik KaMmamachi3 emy
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opmachiH Kypy XoeHe natilanaHy eKeHiH KepcemirnizeH. Epekwe KeHin xxaHyapnap aypyrnapbiHbIH
OuasHocmukacbl YWwiH eH y30ik 6ardapnamarnblK KypandapObl curnammay mesieHeOl.
OKbimbinamsbiH fbiibiMU eHbekmepi Kapay asmomammaHObipy veterinarii.Na HeaisiHOe Kasipai
3amaHfrbl OuazHocmuka OGarOaprnamariblK XXoeHe arnnapammblK KaMmamachbl3 KoUblrnambiH
mananmap aknapammabiK Xylenep eemepuHapusisibliK duasHoCmuKa aHyaprap aypyrnapbiHbIH
JKOHE Ke3 KeJizeH aybip aypynapObl aHbIKMay XYMbICbIH Xemindipy xoHe eHindemy YWiH eKeHiH
Kepcemmi.

TyliH ce3dep: bar0apnamarbiK Kypanoap, aknapammblK mexHonoausinap, ouagHoCmuKa,
aypy XaHyapnap0bi , depekmep 6a3achi

INFORMATION SYSTEM FOR ANIMAL DISEASE DIAGNOSTIC
I.S.Musataeva. Zh.K.Sadykova

The basic concept of information systems, their various types and structures are
considered in the article. It is also shown that the main purpose of the scientific research
conducted by the authors is the creation and use of software environments intended for the
diagnosis of animal diseases. Particular attention is paid to the description of the best software for
diagnosing animal diseases. The modern requirements to diagnostics of software and hardware
automation in veterinary medicine are investigated. Based on the review of scientific works, it is
established that information systems improve and simplify the work of a veterinarian in the
diagnosis of animal diseases and the detection of any serious diseases.

Key words: software, information technologies, diagnostics, animal disease, database

MPHTW: 38.53.31

H.LL. OTap6aeB’, K.C. Haaupos’, XX.K. LLlyxaHosa', A.[l. 3onoTtos®
1HOxHo-KasaxcTaHckuit rocyaapcTBeHHbin yHuBepeutet umenn M.O. Byesosa, LLbIMKEHT K.
2[ocyaapCTBeHHbIN yHUBepcuTeT umenn LLlakapuma ropoaa Cemeit

PA3PABOTKA COCTABA PEArEHTA KOMMJIEKCHOIO OEWUCTBUA ANA NOAroTOBKU
NAPA®OUHUCTON HEDTH

AHHOmauus. Llenbro nposedeHHbIx uccriedosaHuli s6/8/10Cb co30aHue 3ghhekmusHo20
cocmaea 01 obessgoxuesaHusi u obeccosnueaHusi napaghuHucmbeix Hegmel co ceolicmeamu
00HOBPEMEHHO20 UH2ubuposaHusi  acghanbmocmosionapagpuHosbix omroxeHuti  (ACl10),
yry4WeHUsT peosioaudeckux ceolicme npolyKUuU CKeaXXUH U pewarouezo npobremMy o4ucmku
CMOYHbIX 800 8 rnpoueccax nodzomoseku Hepmu. OOHUM U3 IhPEKMUBHbBIX HarpasneHuli 8
co30aHuu HoB8bIX peaceHMo8 Orisi bopbbbl C OCIIOXHEHUSIMU rpu Hegpmedobbiye s8nsemcsi
KomrayHOUpO8aHUe [0BEPXHOCMHO-akmueHbix eewecmes ([NAB) paanuyHo2o0 cmpoeHus,
roseonsowee, npu Hanuyuu ornpedenieHHoao Habopa UCXOOHbIX KOMIOHEHMOS8, MoJy4Yumb
cocmasbl C pasfiuyHbIMU ceolicmeamu. B cocmae makux KOMMIo3uyul 6xodum HEeCKOSIbKO
UHOUBUOyarnbHbIX COeOUHEHUl, 8 CMeCU MPOSBSIOWUX CUHepeemuYecKuli aghghekm; 8 cocmas
Kommo3uyuu moaym bbimb ekmno4YeHbl [NAB co ceolicmeamu cmadueameris, Oucriepeamopa,
KoazynaHma u Op. Takue KOMMO3uUUuu, Kak rpaeurso, Hapsidy co ceolicmeamu, Mpucywumu
omoeribHbIM KOMIMOHEeHmMamMm, 8xo0swWumM 8 uUx cocmae, o0brsiadarom KOMIMIeKcoM c8olicms,
ABMIAWUXCA pe3ybmamomM UxX CO8MEecmHo20 Oelicmeusi. dmom nyme [1038079em ycunnume
Hauboree gaxXHble XxapakmepucmuKu pea2eHmos U pacwupume Ux oyHKUUOHabHoe delicmeue.
B pesynsmame npoeedeHHbIx uccredosaHuli mexHudyeckul pesynbmam JocmueHym nymem
MPUMEHEeHUs1 cocmaesa, BK/Yauwea0 HeUOHO2EeHHbIU 0eamyrnb2amop, 8 Kadecmee Komopoz2o
UCrosib308asu OKCUSMUIIUPOBAHHbIE XUPHbIE KUC/IOMbI U MPOU3B0OHbIE 20CCUMNOI080U CMOSIbI,
lAB ¢ morowum sgpgpekmom — CynbgharHon, MAB co cmadusarowum spgpekmom — CuHmaHorsm
AJIM-10, xnonkoebili 2yd0pOH U pacmeopumerib.

Knro4deeblie crnoea: OeaMmynb2amop,  OKCUSMUIUPOBaHHbIE  XKUPHbIE  KUC/IOMBbI,
Oeamyrnbeupyrowee dOelicmeue, cuHepaemu4yeckul aghgekm, acgasibmocmorionapaghuHo8ble
omroxeHus1, UHaubumopsl napaghuHoobpasoeaHusi
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Mpobnema co3gaHnst KOMMNIEKCHbIX MHOTOMYHKLUNOHANNBbHBIX peareHToB Ansi HedhTerasoBou
OTpacnu oTBevaeT OCHOBHbLIM NPUOPUTETHLIM 3aayvyaM CoLManbHO-3KOHOMUYecKoro passutus PK,
TaKk Kak e€ pelweHne OyameT cnocobcTBoBaTb 0OECNEYEHMO YCTOMYMBOrO poCTa SKOHOMMWKM
KasaxctaHa 3a cuyeT yckopeHus OuBepcudukaummn yepes wuHOycTpuanusaumio 1 passutue
NMHPPaCTPYKTYpPbl OTAENbHbLIX PEMMOHOB. JKCnnyaTaums HeTAHbIX MecTopoxaeHun KasaxcTaHna,
HanpaBneHHas, Npexae BCero, Ha AOCTMXEHME MaKcumanbHon 4obblun HedpTn, NpuBena cerogHs
K OTYETNMBOMY BO3pacTaHUO AONN TPYLHOM3BIIEKAEeMbIX 3arnacoB M CHWKEHWUIO OOMM aKTUBHbIX
3anacoB Heptn. Bmecte ¢ HepThto gobbiBaetcs Ao 90% Boabl, obpasylowen ¢ Hen CToMkKue
BOAOHETAHbIE 3MYIbCUKN, CTAabUNN3npoBaHHble NpupoaHeiMu MAB 1 cmonamun. Ha cerogHsilHuiA
OeHb Ccepbeé3HbiMM npobnemamu, KoTopble CyLecTBylOT B HedTedoObiBatowen oTpacnu,
asnsaTca 6opbba ¢ Koppoaunen, ¢ obpaszoBaHNEM CTOMKMX BOAOHEMTAHbIX amynbcui n ¢ ACIIO.
OTN ABNEHUSA 3HAYNTENBHO YCINOXHSAIT A00bIMY HE(TU N3 CKBaXKWH, HEraTUBHO BNUAIOT Ha paboTy
HedhTegoObIBatoLLEero obopynoBaHus, TPYO6ONpoBOAHbBIX KOMMYHUKaumin. OCOBEHHO STOT BOMNPOC
aKkTyaneH nsi MECTOPOXAEHUN, HA KOTOPbIX 400bLIBAOT BbicOKONapaHUCTYIO HeddTb, Hanpumep,
ana mectopoxaeHus Kymkonb. M3-3a BbICOKOM YCTOMYMBOCTWM TakUMX 3MYMbCUIA UX paspyLleHus
yOaeTcss OOCTMYb TOMbKO C MOMOLLLIO 4Ee3MYyNbratopoB. Tak Kak CTOMMOCTb Ae3MynbraTopoB
OOCTaTOMHO BenvKa, TO npobrema CHWKEeHUs MX pacxoda 3a cveT pocta 9PEeKTUBHOCTU
peareHTOB BecbMa akTtyanbHa. OaHMM K3 3EEKTMBHLIX HAMpPaBneHUA B CO3L0AHUW HOBbIX
0Ee3MynbratopoB sBNsieTCs KomnayHavposaHue [NMAB pasnnMyHOro CTpoeHus, no3sonstLiee, npm
HanMuun onpegeneHHoro Habopa MCXOOHbIX KOMMOHEHTOB, MOMYYUTb COCTaBbl C pPas3fIMYHbIMU
corictBamu [1,2]. BTOT NyTb NO3BOMSET yCUNUTb Hanbonee BaXKHbIE XapakTEPUCTUKN peareHToB n
pacwmpuTb NX PyHKLMOHanNbHoe aencrseue [3-5].

B nocnegHue rogbl acCOPTUMEHT KOMMO3ULMOHHBIX OE3MYNbratopoB C MPUMEHEHNEM
UMMOPTHBLIX KOMMOHEHTOB 3HAYMTENbHO paclwmpunca. OgHako BbICOKAs LeHa Ha MMMAOPTHbIE
COCTaBMAOLWME MNOBbILAET KOHEYHYD CTOMMOCTb KOMMO3ULMKA Ha KX ocHoBe. WMcnomb3oBaHue
BTOPUYHBIX PECYPCOB M OTXOOOB SABMSETCA aKTyanbHbIM ANS CHWXKEHWUs cebeCcToMMOCTM npodyKumu,
OOHOBPEMEHHO MpW 3TOM HabrogaeTcs  ynydlweHWe 3KOMOrM4yeckon OOCTaHOBKM B pervoHax
obpasoBaHNsi M 3axOpOHeHVs1 OTxodoB. OCHOBHBIMW W3 COCTaBMSIOWMX BTOPUYHBIX PECYPCOB,
nonyyaemblx B npouecce nepepaboTkn pacTUTENbHbIX Macer, SBMATCA COancToku M FygpoH
ANCTUNNAUUKN XXKUPHBIX KUCIOT. B Hawwux pabotax o6o3HayeHHble Bbiwe nNpobnembl peluarTcs
KOMMSMEKCHO 3a CYeT MCMOMb30BaHUS OTXOL4OB MacfoXMpPOBOro MpoM3BOACTBA — FOCCUIMOSIOBOM
CMONbl ANfs MOMYyYeHUA KOMMO3ULMOHHBIX [e3MyrnbratopoB MeTogoM wucnonb3oBaHus [1AB
pasnNMYHOro CTPOEHUS N (PYHKLNOHANBHOMO Ha3HaYeHNs.

AHanus cyuwectByowmx cnocoboB 6opbbbl ¢ 0bpasoBaHMEM CTOMKMX BogonapadMHOBbLIX
amynbeu M ACIO nokasbiBaeT, 4YTo Hambonee MCNOMb3yemMblM M NEPCNeKTUBHLIM SBAAOTCH
Xnmudeckme metofbl [6]. OHM npegycmaTpuBaloT UCMOMNb30BaHME peareHToB AN yaarneHus yxe
obpaszoBaBwunxca ACIMO wn npegynpexgeHue ux nocrneayrwmx oTnoxeHun. Hawmbonbliee
pacnpocTpaHeHne MosyYunu peareHTbl, KOTOpble WMEKT Auchneprupyloime CBOWCTBaA. JTU
peareHTbl, COOENCTBYIOT CO34aHUI0 TOHKOOMCNEPCHOW CUCTEMbl, KOTOpas BbIHOCUTCA MOTOKOM
HedTM N NpeaynpexaaeT obpasoBaHMe KpUCTansoB napaguHa Ha CTEHKaX CKBaXWH, U CMNOCOGHbI
paspyLlaTtb CTONKNe HedpTaHble amynbenn. CyLecTBYIOT Takme peareHTbl, KoTopble paboTaloT kak
WHIMBUTOPLI, Cco3daBas Ha BHYTPEHHEW MOBEPXHOCTU MeTannuyecknx Tpyo rmapodunbHyto
NNeHKy, NPenaTCTBYIOT aAre3nn KpUcTannoB napaduHa Ha NoBepxHOCTb Tpy6. K Takum peareHTam
OTHOCATCH HEMOHOreHHble MMAB, B TOM uncne, OKCUITUITMPOBAHHbIE XUPHbIE KUCMOTbI.

B cBA3M c 3TMM akTyanbHOM 3ajadven sBnsietcs paspaboTka HOBbIX HEWOHOTEHHbIX
KOMMO3MLMOHHBIX COCTaBOB KOMMMEKCHOMO AEWCTBUS Ha OCHOBE AOCTYMHbIX MOBEPXHOCTHO —
aKTMBHbIX BellecTB. Llenbio npoBedeHHbIX UCCReAoBaHUW SBRSANOChH co3gaHne adhdeKTUBHOro
coctaBa QAnsi 00e3BOXMBaHUA U obecconmBaHusl MapadUHUCTLIX HedTel CO CBOMCTBaAMM
ofHoBpeMeHHOro nHrnbuposaHusa ACIO, yny4lleHns peonornyecknx CBONCTB CbIpOr HETN.

Matepuanbl n metoabl. Ob6bekTamu uCCNeOOBaHUA HABMANUCH KOMMO3ULMK  Pa3HOro
COCTaBa, CO3[aHHble Ha OCHOBE OKCUITUIMPOBAHHBIX XWPHbBIX KUCNOT XFOMKOBOro ryapoHa
ANCTUNNALUK XMPHbIX kKnenoT (XIM), cBoncTBa KOTOpbIX OGbinn onybnukoBaHbl Hamu paHee [7,8], 1
apyrmx MAB n gob6asok.

XnonKoBbIN TyaApOH AUCTUNNAUMK XUPHbIX KMcnoT (XI) — 3TO ogHOpoaHas BA3KOTEKy4as
Macca OT TEMHO-KOPUYHEBOro A0 4YepHoro uBeta. B Hem cogepxutca ot 52 o 64 % cbipbixX
XWMPHBIX KNCAOT U UX NPOU3BOAHbBIX, OCTalbHAas YacTb - NPOAYKTbl KOHAEHCALMN U NONMMepU3aLmn
roccunorna u ero npespalieHuin, obpasylomnecsa npu n3BnedYeHMn macna, rnasHbiM obpasom, B
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npouecce anctunnaumm XK na coanctokoB. CocTaB OUYMLLEHHON XMPOBOM hpakumm COCTOUT U3
crneayroLwmx KOMNOHEHTOB, %: HEHACbILWEHHbIe KUCIOTbI, NMHonesas — 31,1, nuHoneHoBas — 25,2,
onenHosass — 19,3; HacbllWeHHbIE KUCNOTbl, nanbmutMHoBast 18,0, creapuHoBas — 2,1,
mupuctuHoBas — 1,4, apaxvamHoBas — 0,5. CogepkaHume MOCTOPOHHUX MNpUMeEcen (roccunor,
roccunypnypuH, adupbl roccunona, 3ameLleHHble NoNMMeHonbl, CTePUHbI, TOKOGEPOibl) OKOSO
1,2-1,3%. MimeHHO 3TOT cocTaB Obin ncnonb3oaH Ans nonyyveHns O3XKK [9].

OKXKK nonyyanu no paspabotaHHon aBTopamu ctatbi TexHonorum B FOKIY nm. M. AyasoBa
[10, 11], oumeHHble O3XKK nonyymnu Ha3BaHue «[occunbBaH-3».

CynbdaHon no TY 2481-004-48482528-99 (C nH 2n+1— C 6 Hi—SO,ONa) npeacrtasnset cobon
cuHTeTudeckoe MAB, aHMOHOAKTMBHOIO TWMa B BuAEe MOPOLUKA C HacbiNHOM maccon 238 kr/m3
XOpOLLO pacTBOpUM B BoAe C 06pa3oBaHMEM 0OUNBbHOM NEHbI U B HETW.

CuntaHon  AJIM-10 no  TY-2483-003-71150986-2006 —  OKCU3TUNMPOBAHHLIN
TeTpageuunoBblil CNMPT — TeTpageuwn — TrMapokcu — nonu — (okewm - 1,2 - 3taHgun).
MonekynsapHas macca 612-680 (C nH 2n+10-(CH2-CH20)10-H, rae n=12-14; 310 HenoHoreHHoe NAB
(aTokcmnaTtbl HaTypanbHbIX WM CUHTETMYECKMX >KUPHBIX CAUMPTOB pPasfuyHbIX pakummn) ans
NPOM3BOACTBA CUMHTETUYECKMX MOWLWMX CpeactB (CTupanbHble MNOPOLUKMA, MEHOMOKLINE U
yncTawme cpenctea B 6bITy M Ha npomssBoacTse). BHewHuid Bua: npu (20+5)°C — nacta ot 6enoro
[0 Crerka XenTtoro ugeTa.

B kayecTtBe pacteoputensa ucnonedosann Hedppac Ap 120/200 no TY 38.101809-90.

KOoMNoO3nUMOHHbIN  cOoCcTaB  rOTOBWNMMU CMELlEHNEM KOMMOHEHTOB B CrneayloLlen
nocnegosatenbHOCTU. B MepHyto konby emkocTeio 250 Mn 3anvMBany pacTBOpUTESb B KONMYECTBE
10-30 mn, npubaBnsanM cHavyana OKCUITUINMPOBAHHbLIE XMPHbIE KUCMOTbl U MNPOM3BOAHbIE
xnionkosoro rygpoHa — 40,0 — 50,0 r, 3atem, nepemelwmBanu, 3atem seogmnun CynbdaHon — 10-15
r, CuntaHon AJIM-10 — 5-10 r n npu Heobxogumoctn posogunn obbém cmecn go 100 mn
pactBoputenem (Hedpac Ap 120/200). MNony4yeHHble cocTaBbl NpeacTaBnsanT cobon 0gHOPOAHbIE
XUOKOCTM XenToro useta ¢ nrnoTHocTbio 0,920-0,940 r/cm®, BA3KOCTLIO He Bbilwe 80 MM?/C, t sactus,
He Bbiwe — 50°C co cneundunyeckum 3anaxom ryapoHa n Hedopaca.

INabopaTopHble UCMbITAHUS KOMMO3ULUMIA BbINOMHANUCL HA HEPTU MecTopoxaeHus Kymkonb u
MoZenbHbIX 3MYMbCUAX Ha WX OCHOBEe MO cnegywowen metoauke. [locTynawowas amynbeus
oTOupanacb ¢ nNpo6oOTOOPHMKA, YCTAHOBMEHHOrO Ha OOLWEeM KOMekTope A0 TOYkM nogadu
aeamynbratopa. B npobbl  aMmynbcuyv  [O3vpoBanu  UCMbITbiIBAEMble  Oe3Mynbratopbl  C
onpeaeneHHbIMN yaenbHbIMKM pacxogamu HedTu, 3atemM npobbl BcTpaxmann 300 pas B TeveHne
2 MyH 1 otctameanm 90 muH Npu Temnepatype 40°C. Yepes ykasaHHbI MPOMEXKYTOK BpPEMEHMU
dmKCcMpoBanu KOnMYeCcTBO BbIOENSIOWENCS BOAbl M KayecTBO pasgena a3 «HedTb — Bogay.
Mocne oTCTOA BbIAENMBLLYIOCSA BOAY YAANANN cneunanbHbIM LWNpULeM, OCTaBLLYCS HedpTb BMeCTe
C MPOMEXYTOYHBIM CMOEM LEHTpUAYrmpoBanu B TeyeHne 5 MuH npm vactote BpaweHus 2000
MuH?t.  LleHTpudyrnpoBaHvem onpedensany OCTaTOMHOE CoAep)KaHue BoAbl B HedTU U
NPOMEXYTOYHOM Crloe, NpuyeM OcCTaBLUasiCA BOAa MNocre UeHTpudyrmpoBaHusa Bbigensnacb B
Bnge ceobogHom asbl M OCTaTOMHON HEpPa3pPYLUEHHOW 3Mynbcun. Yem Bornblue OCTaTO4HOM BOAbI
B HedbTM OCTaeTcs B BMAE HepaspyLIEHHOW 3MYNbCUU, TEM HMXKEe 3PHEKTUBHOCTL AENCTBUS
aeamynbratopa, Tem 0onble puck obpas3oBaHWsi M HAKOMMEHUS MPOMEXYTOYHbIX CrOeB B
OTCTOMHOM o6GopyaoBaHun. B koHTponbHOM npobe (6e3 peareHTa) OO U MOCMEe OTCTOSA Takke
METOAOM  LEHTPUYrnpoBaHUa  OMpedensnu  arperatMBHytd  YCTOMYMBOCTb  9MYIbCUM,
XapaKkTepuayloLyo cTeneHb CTabunbHOCTU 3MYSfbCUW, ee CMOCOBHOCTb K CaMopaspyLUeHuio B
npouecce oTctamBanus [12,13].

Onpegenenue acddekTnBHOCTU 3awmTHoro genctend ot ACIMO npoBoaunm no crieayoLlen
MeToamke. B koHuueckyto konby emkocTbio 250 mn nomewanu 25 mn nnacTtoBon Boabl obLien
MuHepanusauun 200 r/n n gobaenanm B Hee 5 Mr peareHta. 3atem B konby nomewanu 1,25 r
ACIO wn HarpeBanu Ha BoAsiHOWM GaHe OO MOJSIHOrO pacnnaBneHNs OTMOXEHUN, OCTOPOXKHO
nepemelunBas cogepxmmoe konbbl BpaweHuem. lNMocne aToro cMmecb B Konbe oxnaxganu nog,
cTpyen Boabl A0 12-14°C, BCTpsxvBas ee KpyroBbiMu ABvXKeHUsMU. [Mpu aTtom dumkcmpoBanu
ancnepruposanve ACIO, HanunaHvwe M 3amasblBaHWE VMW CTEHOK Konbbl. [ucneprupoBaHue:
pe3ynbTaTbl CYATAOTCA OTNMYHBIMKU Npu BenuunHe yacTtuy ACIMO 0,1-3 mm (100%), xopowmmun —
0,1-5 mm (50-70%), ypoenetBoputenbHbiMM — 0,1-7 MM (30-50%), Bblwe 7 MM —
HeyO0BNETBOPUTESNbHBIMN.

MapadmHoBbIE OTNOXEHUSA B pearbHbIX HEPTENPOMbBICIIOBbLIX CUCTEMAX HUKOrAa HEe COCTOAT Ha
100 % w3 napadpmHoB, a npeacrasnsaoT cobon cmecb napaduHos (2070 % macc.), Hedpbtn (8o 45 %

ISSN 1607-2774 Bectauk I'ocymapcrBennoro yauBepcutera mmenu [llakapnva ropoma Cemeit Ne 4(84) 2018 59



macc. n bonee), cmonucTo-acansTteHoBbIx Belects (ACIB) (20-40 % macc.), cunukarenesblX CMOTT,
Macer, BOAbl W MexaHudeckux npumecen. [loaToMy wuccnegoBaHUa MNPoOBOAUNU Takke Ha
MOJeSNbHbIX cUcTeMax MOCTOSIHHOMO coctasa, cogepXaHne ACIIB B Cbipon KyMKONbCKOW HedTH
AOBOAMMM OO0 MOCTOsIHHOW BenuumHbl — 15%, pobaBnaAss B HeddTb  CMOXHYH CMecCb
BblLLIENpPUBEAEHHOro CocTaBa, C NocneayoLmm NogorpesoM cuctemsl Ao 65° C.

Pesynbtatbi M ux obcyxaeHue. B pesynbtate 9KCNEPUMEHTOB COCTaB [Ans
00e3BOXMBaHUSA U obecconuBaHus HedpTn N nHrMbupoeaHna ACIO co3gaH Ha ocHoBe OJXKK,
MAB ¢ motowum adppektom — CynbdaHona, MAB co cmaudmBatowmm agdektom — CuHTaHona
AIIM-10, npousBogHbix XIT u pactesoputena (Hedppac Ap 120/200). 3ToT coctaB nomnyuun
HasBaHue «[ occnnbBaH-3».

MAB cmaumBatowe-mowowero gencteus  (CmHtaHon wn CynbdgaHon) obnagatoT
«packanbiBatoLien»  CrnocoOHOCTbIO  BO3OENCTBMSI  Ha  «CKOPFynooOpasHylo»  CTPYKTYypy
afAcopOLMOHHOIO Crosi, COCTOALLEro M3 4actuy, B Buae s4pa W3 HeopraHM4eckux 4vacTtul
MexaHW4yecknx npumecen u aacopObuUMOHHOrO Crnos M3  YrneBOAOPOAHbIX COEAMHEHUA W
accoLMMpPOBaHHbIX NPUPOAHbLIX amynbratopos — ACT10.

B kayecTtBe npoToTMNa npuM CO30aHMM HOBOIO peareHTa LUMPOKOro CrekTpa Aencreus
BblbpaH npocTon [fgeamynbratop, paspaboTaHHbli HamMu paHee [Ons 00e3BOXMBAHUA W
obecconmBaHua coipon HedpTn [11]. TpuM wmcnonb3oBaHuM nNpegnaraemoro Aeamyrnbratopa B
npoueccax rnybokoro obe3BoxuBaHus U obecconuBaHUa cMecu HedpTen C pasHOPOOHbIMU
AMYNbCUMAMK, a Takke napauHUCTbIX HedTen [JokaszaHa ero BbicOkasd 3PPEKTUBHOCTD.
CuHTE3npoBaHHbIA Ha OCHOBE >XMPHbIX KUCHOT M 3TUNEHOKCuAa AesMynbraTop sBnsieTcs
HegoporMM, TaK Kak MOflyYeH Ha OCHOBE OTXOAOB MAacCliOXMPOBOW MPOMBbILLIIEHHOCTU.
HegoctaTkoM [aHHOrO pelleHust SABMAEeTCS Hu3Kas CKOPOCTb AedMyIbrmpoBaHuUs HeTHAHbIX
amynbcun (B 3 pasa HUXe, YeM Y ANCCOMbBaHa), a Takke oTCyTcTBUE 9AEKTOB MHIIMOMPOBaHMSA
ACI1O 1 BNnAHUA Ha peoriormyeckme CBOMCTBA NPOOYKLUUN CKBaXKWH, OOHAKO MO a(pdpeKTUBHOCTH
06e3BOXMBaHNSA OH npeBbllWaeT 3MPEPEKTUBHOCTL OOMbLWIMHCTBA W3BECTHbLIX COCTaBOB AN
0e3aMynbrupoBaHna napaPuHUCTbIX HeTen, U MNO3TOMY paclimpeHue ero YHKUMOHaMbHbIX
BO3MOXHOCTEN 6e3 CHWKeHUs Ae3amyrnbrupyolern cnocobHoCTM npeacTaBnseT NpakTU4eCKUn
NHTepec.

B Tabnuue 1 npvBedeHbl HEKOTOPbIE COCTaBbl HOBbIX KOMMO3ULMOHHBLIX Ae3MYynbraTtopos,
KoTopble 0603HadeHbl Kak npumepbl 1-17. PeaynbTatbl uchbiTaHu  3dEKTUBHOCTM
npegnaraeMblx COCTaBOB M NPOTOTUNA NpeAcTaBreHbl B Tabnuuax 2-4.

Tabnuua 1 — CoctaBbl KOMNO3MLUMOHHbBIX Ae3MynbraTopoB Ha ocHoBe O3XKK

Ne, n/n npovgggglsbﬁle XTI CynbdaHon CKHK/IaE%n PacTtBoputenb
1 40 10 5 Hedpac Ap 120/200
2 50 15 10 Hedpac Ap 120/200
3 45 12 8 Hedpac Ap 120/200
4 20 12 8 Hedpac Ap 120/200
5 0 12 8 Hedpac Ap 120/200
6 65 12 8 Hedpac Ap 120/200
7 45 0 8 Hedpac Ap 120/200
8 45 5 0 Hedpac Ap 120/200
9 45 20 15 Hedpac Ap 120/200
10 45 12 8 Hedpac Ap 120/200
11 45 12 8 Hedpac Ap 120/200

N3 gaHHbIX Tabnuubl 2 cnegyeT, 4TO AeamMynbrupyrowas 3apeKTMBHOCTb peareHToB npu
A03MpOBKe 25 r/T BbICOKasi M He yMeHbLMnacb Npu YCOXHEHUM cocTaBa, NMpuyYemM B OAHHOM
cny4ae ymeHblueHue cogepxanus CynbcaHona, CuHtaHona AJIM-10 n roccunonoBon cmonbl (1
aaxe nx otcytcteue: Mpumepsl 7, 8 n 11), He BbI3bIBaeT CHMXEHUSA 3MEKTMBHOCTM COCTaBa, YTO
CBSA3aHO C TeM, YTO MO 3(PPEeKTUBHOCTN 0BE3BOXMBAHNA Ae3MYNbratop NpOTOTUNA, CoAepKaLLmMA
O3XK un npousBogHble XI, npeBbllaeT nokasatenu OOMbLUMHCTBA WM3BECTHbIX COCTABOB AfS
AEe3MynbrmpoBaHmsa napaguHncTbix HedpTen. Mpu cHxkeHnn cogepxkanns O3XKK 1 NpomsBoaHbIX
X[ peamynbrupytowaa adeKTMBHOCTb CHmxkaeTtcs ([Mpumepbl 4 n 5), npy ux OTCyTCTBUM
npenapaT NposBnsieT CBOMCTBa crnaboro Aeamyrnbratopa 3a CYeT HanuuuMsi B COCTaBe ApYrux,
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MeHee adpdekTnBHbIX, NMAB — CynbgaHona n CuHtaHona AJIM-10. CkopocTb Aeamynbcaumm npu
ONTUManbHOM COCTaBe KOMMO3MUMM MO CPaBHEHUIO C MPOTOTMNOM MoBbiwaeTca 6onee 4yem B 3

pasa.

Tabnuua 2 — Oeamynbrupytowan ageKkTMBHOCTb KOMMNO3UUMA Npyu Ao3upoBke 25 r/T B
3aBMCUMOCTU OT UX COCTaBa

H OcTtaTto4Hoe OcTtaTo4Hoe CkopocTb geamynbcaumm oo
omMep npumepa .
coaepxaHue Boabl B coaepxaHue conemn OCTaTOYHOIO CoAepKaHUs
no tabn. 1 o o
HedTH, % mac. B HedbTn, Mr/n BoAabl 2%, MUH
[MpoToTunn 0,5 40 98
1 0,5 40 30
2 0,5 40 28
3 0,5 40 31
4 5 150 109
5 8 234 90
7 0,5 41 36
8 0,5 42 45
11 0,5 44 34

MHaue nposBnseTcs BrMSHUE M3MEHEHMS COOTHOLLUEHMSI KOMMOHEHTOB Ha peoriormyeckue
cBorcTBa amynbcuin (Tabnuua 3) u Ha adpdekT nHrmbuposarmna ACIO (tabn. 4). KomnnekcHas
BSI3KOCTb NPW BBEAEHWN B COCTaB Aeamyrbratopa HaTtusHoro XI cHwkaeTcs B 2,5-4 pasa, HO
TONbKO 0 cogepxaHus cmorbl 15 macc.%. B cnyyae oTCcyTCTBUS XITONKOBOTO rypoHa B COCTaBe
aeamyneratopa (Mpumep 11) unu otcyTcTBUS Apyrmx KomnoHeHToB (Mpumepbl 7,8) CHWXeHUs
KOMMMEKCHON BS3KOCTU  BOAOHEMTHAHOM 3OMYNbCUW  MPaKTUYECKM He MNPOUCXOAMUT, 4TO
noareepxgaeT @yHKUMOHanbHoe HasHadeHne X[ B cocTaBe KOMMO3MUMM (perynvpoBaHue
peoriormyeckux CBOWCTB) W  BO3HWKHOBEHWE cuHepretudeckoro addekrta OTHOCUMTENBbHO
pPeonorMyecknx CBOWMCTB MOAEMbHbIX 3MYMbCUW 3@ CYeT ONTUMAanbHOro COOTHOLIEHWUS BCeEX
KOMMOHEHTOB.

Tabnvua 3 — OPEPEKTUBHOCTb CHUXKEHUSI KOMIMITEKCHOM BA3KOCTU BOOOHETSHOM AMYIbCUN

KomnnekcHas (BA3kasi u ynpyras) BaskocTb, Mla*c,
Homep npumepa no tabn. 1 npu Temnepartype, °C
5 15 25

McxogHasa mogensHas amynbeus 20100 9200 4500
[MpoToTnn 20000 9300 4600

1 8000 4500 1800

2 7000 3500 1200

3 5000 2000 1000

11 19000 9000 4200

12 14000 8100 3500

5 20200 9400 4700

7 18900 8800 4400

8 19500 9100 4500

OddekTnBHOCTL MHIMOBUpoBaHna ACIO yBennymMBaeTCcsl N0 Mepe MOBbILLEHNS COOEpPXKaHUs
CwuHtaHona un CynbdaHona, a npu ux oTcyTCcTBUM 3(PEKTUBHOCTL CHWXaeTcs. Ecnm B coctase
komnosmumn otcytcteyet XI (Mpumep 11) vnM OKCUITUNUPOBAHHBIE XWPHbIE KUCIOTbI U
npousBogHble roccunonoson cmonbl (Mpumep 5), 10 adpdekt mHrMbuposaHna ACIO Takke
NpakTU4eCckn OTCYTCTBYET, YTO MOATBEPXAAET BO3HUKHOBEHWE CUHEpreTuyeckoro addekra
OoTHOCUTENbHO MHMMBUpoBaHua ACIIO 3a cyeT OoNnTUMarnbHOr0O COOTHOLUEHMSI BCEX KOMMOHEHTOB.
CopaepxaHve He(pTV B CTOYHOW BOAE B ONTMMarbHbIX YCNOBUAX HE NpeBblwaeT 22-27 Mr/Mn.

Bbinv npoBedeHbl nccrnegoBaHMs MO APMEKTUBHOCTU  CMavMBaHWUS  YrNeBOAOPOOHbIX
KOMMOHEHTOB, BblAeNEeHHbIX U3 HedTn KymKonbckoro mMectopoxaeHus, 1%-HbiMu BOAHBIMU U
CnnpToBbLIMKM pacTBopamMu uccrnegoBaHHbix [MAB. [MpoBegeHbl M3MEpPEHUs Mo  onpenerieHuto

ISSN 1607-2774 Bectauk I'ocymapcrBennoro yauBepcutera mmenu [llakapnva ropoma Cemeit Ne 4(84) 2018 61



N3MEHEHNS1 KPaeBOro yrna CMavvMBaHusl YrneBOAOPOLHbIX KOMMOHEHTOB HedTu (mapaduHbl,
cMonbl, acdanbTeHbl) HekoTopbiMu MAB (OK3K, xronkoBbI rygpoH, CyribdaHosn, CUHTaHon).

HanmeHbLlIMn KpaeBow yron cmauymBaHus Habnogaetca npu ucnonb3oBaHuM CuHTaHona
(40-42° npu 10-40 cek), yTOo OobBycnaBnMBaeT LUMPOKOE MPUMEHEHWE 3TOro CpeacTBa B KavecTBe
3MynbraTopoB, AucnepraTtopos, 406ABOK K MOWLWMM M OYULLAIOWMM KOMMO3UUMAM, AenaeT ero
NepcnekTUBHbIM  KOMMOHEHTOM  Anst  pa3paboTkM  HOBbIX  COCTABOB  KOMMO3WLIMOHHbIX
AeamynbratopoB. BbiNo ycTaHOBMNEHO, YTO He BCe COeAUMHEHUS MOXHO KnaccuduumpoBaTtb Kak
MAB, oGnapawowme cmaudmBarowmmm ceonctBamn. Crnegyet OTMETUTb, XJTOMKOBbIA TyApOH
XOpOLIMMM CMayMBaloLWMMU CBOMCTBaMW He obnagaeT, ogHako B COCTaBe [edMyrbraTopoB
urpaeT BaXKHYI0 pOrfb CUHEPreTUYeCcKoro KOMNOHeHTa. XnonKoBbIA F'yApoH OTMbIiBaeT MeHee 50 %
ancopbuUMOHHOro yrneBoAopPOaHOro Crosi C NOBEPXHOCTU YacTuy rmuHbl. CrnepgoBaTtensbHO, npuv
paspyLleHnn BOOAOHETAHOM 3IMYNbCUN C MPUMEHEHWEM TOJSIbKO XJTOMKOBOrO ryapoHa TBepAble
YacTuubl BCEro Nub YacTuyHO OyayT nepexoauTb C rpaHuubl pas3gena B BOAHYK asy no
NPUYMHE HU3KOM MX MOKLLEN CnocobHoCTU. OTO B CBOK OYepedb, Kak npaBuio, NPUBOAMT K
06pas3oBaHNI0 CTOMKNX MPOMEXYTOUHBIX CNOEB, KOHLEHTPUPOBAHHBLIX MEXaHNYECKUMUN MPUMECAMM
Ha cTagun o0e3BoXMBaHUS HedTn. PeareHT CynbcaHon nposiBNSET BblpaXeHHble MotoLme
cpeactesa. Hamm ycTtaHOBNEHO, YTO CUHEPrM3M Ae3aMyrbrupylowero AencTens paspaboTaHHOro
coctaBa npu 06e3BOXMBAHUN HEMPTAHBLIX AMYNbCUA B ONpeaeneHHOM Avana3oHe COOTHOLLEHWM
onpefeneHHbIX KOMMOHEHTOB OOYCNOBMEH 9KCTPeMarnbHbIM  M3MEHEHMEM MNOBEPXHOCTHOrO
HaTSXKEHUS U CMaYvMBaloLLEero 4encTems B obnactu mmuennoobpasoBaHms.

Takum o00pa3om, MoKasaHo, 4YTO MOMYYEHHbIW aBTopamMuM cocTaB obnagaeT BbICOKOW
appeKkTMBHOCTBIO Npu 06e3BOXMBaHMM U obecconmBaHun amynbcum npu pacxoge 20-25 r/t
HedTH, uHrMBUpyeT npouecc obpasoBaHua ACIO, ynydwaeT peonorMyeckne CBOWCTBa
NPOAYKUMN CKBaXXMH. OTO NO3BONSIET PELUMTL NOCTaBNEHHYIO 3aaady u obecnedmBaeT cnegyrowme
npevMyLLecTBa: CKOPOCTb paspylleHus HedTaHbIX 3MynbCcui nosblwaetca B 2-2,5 pasa no
CpaBHEHMIO C npumeHsieMbiMn peareHTam; O3XKK n npousBogHble XMOMKOBOro ryapoHa W
pactBoputens Hedpac Ap 120/200 npu mx COBMECTHOM MPUCYTCTBUM B KOMMO3ULMM CO30a0T
CUHepreTnyecknn apekT, ynyywawwmnn peonornyeckne CBOMCTBA HEeMTAHbLIX 3MYSbCUW; B
OTNiMYMEe OT WUCMOSb3yeMbIX peareHTOB [AaHHbIi COCTaB KOMMO3WLUMOHHOIO Aeamyrbratopa
NMHrMBKMpyeT npouecc obpasoBaHusa acdanbTocmosionapadnHOBbLIX OTIOKEHUN.

BHeLWwHnn BMA KOMMO3ULMOHHOIO Aeamyrbratopa: OT BSA3KOM KWUAKOCTM 4O nacTtoobpasHon
xentoBaton Maccel. CogepxaHne okcnaTunbHbIX rpynn B O3XKK — 42-43. 'mgpoKkcuibHoOe Y1cho,
mr KOH/r, B npegene 23,2-26,8. Baskoctb npu temnepatype npu 20°C u npu -20°C, mlla-c, B
npegene — 22-30 n 400-420 cooTBeTcTBEHHO. pH — B Npeaene 8,1-8,2. NnotHocTb npu 20°C, 0,84-
0,86 r/cm®,. TemnepaTypa 3arycteBaHus, °C — 10. Temnepatypa 3acTbiBaHus, 36-42°C.
Temnepatypa nomyTHeHUs 1%-HoOro BOAHOIO pacTeBopa, B npegerne — 78-79 °C.

MaTepuanbl, npuBeAeHHble B [AAaHHOW cTaTbe, ObINM nony4vyeHbl B HXHO-
KaszaxcTtaHckom rocyaapctBeHHOM yHuBepcutete uM. M. AyasoBa npu BbINOSIHEHUMU
Hay4HbIX paboT no nporpamme Ne0181/MLUP «PaspaboTka TexHONOrnM nony4yeHust HOBbIX
acphbeKkTUBHBIX MaTepuanoB AN HedTerasoBou oOTpacsiiM U3 OTXOO4OB MaCIiOXUpPOBOWM
NpombIlWeHHOCTU» no 3akady Komuteta Haykm MuHucTepcTtBa ObOpa3oBaHMA U HayKu
Pecnyb6nuku KaszaxcraH.
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PA3PABOTKA COCTABA PEAFEHTA KOMI'IHEKS:HOFO OENCTBUA ONA NOAroToBKU
NAPA®OUHNCTOUN HEDTU
H.LW. OTap6aes, K.C. Hagupos, >X.K. LLlyxaHoea, A.[l. 3onotoB

CoHfbl Xblndapbl accopmumeHmi KOMMIO3UUUOHHbIX 0e3aMyfib2amopos KosidaHa Ombipbir,
umnopmmalK KoMrnoHeHmmepdiH almapsibikmal keHeldi. Analida, xofapbl bara UMIOPMMbIK
KypalmbiH apmmabipadel mynkinikmi KyHbl Komro3uyusinap onapdeid HeezidiHOe. [lalidanaHy
Kalmarnama pecypcmapObl xoHe Kandbikmapdbl ywiH e3ekmi 60sibin mabbinadbl OHIMHIH 63iHOIK
KYHbIH memeHAemy, coHbIMeH bip me3zinde, byn 6alikanadel, 5Kono02usinbIK Xardaldbl xaKcapmy
JXoHe eHipnepdeai binim bepy xoHe KandbikmapObl kemy. Heaisei 6ipi KypalmbiH Kalmanava
pecypcmapdbl Kalima ©HOey yodepiciHOe asibiHambiH ©ciMOiK Malnapbl 6onbin mabbinadbi
coaricmoku oHe 2yOpoH alday mal KblWwKbindapbiHbiH. bi30iH XymbicmapbiHOa xofapbliOa
KepcemineeH npobriemanap keweHdi mypde natidanaHy ecebiHeH Kandbikmapdbl mal eHdipici —
eoccuriosoeol walblp arny ywiH KOMMIO3UUUOHHbIX Oeamyribeamopos odicrieH naldanaHy 163
mypii Kypbirbicmap xoHe (byHKUUOHaObIK.

TyliH ce3dep: Oeamyrnb2zamop, oKcusmunbli Mal KbiWwKblidapbl, 0eamyrnbaupnelmiH
KUMbIJT, CUHepaemukarsblK 9cep, acghanbm xoHe walblp napagpuHdi weeaiHdinep, napagpuH
mya3inyiHiH uHeubumopnapbi

DEVELOPMENT OF THE COMPOSITION OF THE REAGENT COMPLEX OF ACTIONS
FOR PREPARATION OF PARAFFIN OIL
N. Otarbayev, K. Nadirov, J. Suchanova, A. Zolotov

In recent years, the range of the composite demulsifiers with the use of imported
components has increased considerably. However, the high price of imported components
increases the final cost of the compositions on their basis. The use of secondary resources and
wastes is important for reducing the cost of production, while at the same time, there is
improvement of ecological situation in the regions of education and waste disposal. The main
component of secondary resources produced in the refining process of vegetable oils and
soapstocks are tar distillation of fatty acids. In our works mentioned above problems are solved
comprehensively through the use of waste oil and fat production — hoipolloi resin to produce
composite demulsifiers method of using surfactants of different structure and functionality.

Key words: demulsifier, oxyethylated fatty acids, demulsifying effect, synergistic effect,
asphalt-resin-paraffin deposits, paraffin inhibitors
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K.M. CarungbikoB, I'.H. TypcbiHranueBsa
N.H. l'ymunes atbiHaarsl Eypasnsa ynTThIK yHMBEpcuUTeTi, ACTaHa K.

OJIEYMETTIK TOMTbIH MATEMATUKAJIbIK MOLEJ MEH NMPOIrPAMMAIJIbLIK XABAbIfbIH
K¥PY HET3AEPI

AHOamna: AmarnraH Makanala asieyMmemmik mornmap Ko3fallbICbIHbIH MamemamuKarbikK-
KomMmribromepriik ModeniH KypyFa apHasiFaH keseHoep, modesnbdeydiH muimdi mexHosoausnapbl MeH
npozpammarnbik Kypandapbl KapacmbipbiiraH. Aemopriap makanada Kasipai yakblimmarbl mopribiK
asmomam, @okkep-lTnaHk meHOeyiHe Heeiz0enzeH O6poyHObIK Ko3fasibic, 6enuwekmepdiH
OuHamukacbl 90ici, aubpudmi odic xoHe marbl 0a COJl CUSKMblI mornmap KO3fallbICbiH
cunammatimbiH Moldenbdepze wony xacan, 8pbip kKapacmbipbiiFaH modesibee muimdiniaiH
KepcememiH wmiHe3demenep 6epireeH. Oneymemmik mornmbiH KO3farsbICbiH, MiHE3-KYIIKbIH
3epmmey yWwiH KondaHblnambiH Hezi3ai macindep MeH mexHosoausnap cunammarnsaH. TonmsiH
MiHe3-KyriKbl MeH OUHamuKachkiHbIH Oypbic Modesni npobremarnsik xardalnapdbiH natida 60s1ybIH
andbiH arnbif, yakbimbiHOa e3zepmyrnep eHeidyze MymKiHOiK 6epedi. KeseHOepmeH KolbliFaH
colikeciHwe marbl 6ip marnceipma — areymemmik morn OUHaMUKacbiHbIH KOMbomepsiik MooesiH
Kypy. bepinzeH makanada amarnraH ripoepaMmarbiK XacakmamaHbl xacayObiH KypbliibiMObIK
aneMeHmmepi KepcemirnaeH.

TyliH ce30ep: momn, mMon KO3falbICbl, MamemamukasblK MOOesb, poepamMmmaribiK
Xxacakmama, mMamemamukarsblK modesnb0eydiH adicmepi, obbexkmini-barbimmarnraH
npozpammarnay.

MaTemaTukanblk Mogenbaey matemaTuka TiniH4e XKyblKTan cunaTttay KemeriMeH LiblHanbl
aneMHiH obbekTinepi MeH npouecTepiH 3epTTey aaiciH bingipedi. An, ecentey MaluMHanapbl OChbl
MaTemaTuKanblk Mogenbaepai Tangayfa oHe onapgbl Taxipnbe >kysiHOe KongaHbICKa eHrisyre
MYMKiHZIK 6epegi.

OneymMmeTTiK TON KacueTTepiHiH ModeniH Kypy — kypaeni macene. Cebebi, TONTbiH, MiHE3-
KYIKbl KenTtereH ¢paktopnapra 6annaHbICTbl: TOM KaTbICYLbICBIHbIH XXeKe TyNFanblk KOo3fanbiCbiHa,
NCUXONOMNASNbIK MiHE3-KYIKblHA; TOM OpHasiackaH OpTaHblH, LeKapacbiHa, apbip KaTbICyLUbIHbIH
KapbIM-KaTblHACbIHA, CbIPTKbl 951eyMETTIK acepnep Tafbl ga 6ap xoHe T.c.c. OcbifaH 6annaHbICTbI
TOM KACUETTEPIHIHIH MaTeMaTuMKarnbIK-KOMMNbIOTEPIIiIK MoAeNbAeHY MaceneciH GipHelle ke3engepre
Genin kapacTblpyfa bonagpl.

BipiHWI ke3eH — MogenbaeydiH MakcaTblH aHblkTay. byn keseHge oaneymeTTiK TOMTbIH
CUTyaUMAnbIK aFganra 6annaHbiCTbl 3epTTenyaiH MakcaT-miHaeTTepi Kombinagpl.

EKiHWIi Ke3eH — MoaenbaiH KipiC XXeHe WbIFbIC NapamMeTprepiH aHblKTay; Kipic napameTpriepiH
WbIFbICbIHA 9Cep eTy MaHbI3ablfblFbIiHbIH, AeHreni bonbiHwa Geny. byHaanm npouecc capanay gen
aranbiHaabl.

YwiHwi ke3eH — MartemMaTukanblK MoAenbAiH, Kypbinybl. byn kesengoe abGcTpakTini
TYXbIpbIMOAP HAaKTbl MateMaTuKarblk KOMbIbiMAapbl 6ap TyXblpbiMaapra aybicagbl. AfHn, 6yn —
Tengeynep, TeHOeynep XKyneci, TeHCI3AiKTep xyneci, auddepeHumanablk TeHAEYNep xaHe T.C.C.

TepTiHWI Ke3eH — MaTeMaTUKarnblKk MOAENbAIH 3epTTey a4iCiH TaHday. TONTbIH, MiHE3-KYITKbIH
3epTTeyae HaKTbUIbIFMEH, TYPAKTbIMbIFbIMEH XOHE T.C.C. KACMETTEPIMEH e3relleneHeTiH GipHelue
apictep 6ap. Ogicti aypbic TaHoay Gapnblk MogenbAey MNPOUECiHiH COTTi Xy3ere acyblHa 30p
blKManbIH TUri3ea.

BeciHwi ke3eH — anroputmai Kypy, 9EM ywiH nporpammanapabl a3y MeH peTke KenTipy.
Byn — KkubiH ynbiIMaacTeipbiiaTelH npouecc. Ocbl ke3eHae TuiMAi nporpammanay TiniH Hemece
MaTemaTuKanblk ecenTeynepai XXy3ere acblpatblH Xynenepai AypbiC TaHOaraH XeH.

ANTbiHWbBI Ke3eH — nporpaMmmaHbl TecTiney. [lporpamma >XyMbiCbl angbiH-ana 6Genrini
XayarnneH TecTinik TancelpMma HerisiHge Tekcepinedi. byn — dopmManbabl XeTKiNiKTi Typae KublH
cvnaTTanaTtblH TecTiney npoueaypacbiHblH TEK arnfawkbl kagambl faHa ©Gonbin Tabbinagbl.
TecTiney KonaaHyLWbIHbIH ©3iHiH Kocibn cunaTtTamanapbiMeH nporpaMmmaHbl AypbiC Aen caHaFanaa
faHa asiktanagpl.
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XKeTiHwi ke3eH — e3iHaik ecenteny akcnepumeHTi. Ocbl npouecTe GepinreH MoAenb LWbiHanbl
o6bekTire (mpouecke) KaTbiCTbl AypbiC ange OypbIC KypbinFaHabiFbl aHbikTanaabl. Erep wbiHanbl
npouecke mogenb can ecenteniHbece, anaplHFbl KeseHaepaiH 6ipeyiHe kanTa opanagabl.

Ocbl opanpa atanfaH KeseHaepaiH iWwiHOe Ton KacueTTepiHiH MoAeniH Kypyaa TepTiHLwi
KeseHre >xaHe OecCiHWi Ke3eHre aca Hasap aygapfaH >xeH. Cebebi, TepTiHWi Ke3eH OomMbliHLWA
XOofapblga atan eTKeHOeW OypbiC MaTemaTukanblk MoAdenbAiH 84iC-TACiMiH aHblKTay HaKTbl api
HoTWXeni KepceTKiwTepAi anyfa MyMkiHAiK 6epegai [1].

TonTelH, AMHamukacblH OipHelwe opicTepmeH kepceTyre ©Gonagbl, 6Gipak Gapnblk
3epTTeynepaiH iwinge Ton MiHe3-KynkbIH Mogenbaey YLiH eki Tacin kapacTbipblnagb!:

— [unckpeTTik;

— KOHTUHyanbabIK,.

BipiHwiciHge Ton kanaan aa Gip epexenep HerisiHae apeKkeT eTeTiH Tayenci3 anemMmeHTTepaiH
OipikkeH XublHbl peTiHae 6epineni. KOHTMHyanbAblK XafgambiH4a TOM rMapo-rasoguHamuKanbik
3aHgapMeH cunaTtTanaTtblH keHe OafblHaThiH (Mbicanbl, bepHynnu Hemece Hasbe-CTOKC)
CYMbIKTbIK peTiHae Hemece Backa TyTac opTaHbIH bopmachk! peTiHAe KapacTbipbiniaabl [2].

Ton kacueTTepiHiH MoaeniH Kypyaa atanfaH Tacingep 6owblHWa kenTereH agictep 6ap:
TOPNbIK aBTOMaTTap HerisiHaeri agictep; rpacdoaHannTukanblk 84iC; MynNbTUAreHTTINIK HerisiHgeri
apictep; 6Genwektep AuMHamMuKacbiHbIH, aaici; Pokkep-lNMnaHk TenaeynepiMeH cunaTTanaTbiH
apgictep, mmbpuaTi apictep xoHe T.c.c. MartemaTukanblk MoAenbi Kypy KesiHoe aTanfaH
aficTepai, apTbIKWbIbIFbl MEH KEMLLINIKTEPIHE A€ aca Ha3ap aydapfFaH XeH.

AnTta ketcek, dokkep-lnaHk TengeyiHe HerizgenreH bpoyHAbIK KO3fFanbiC ofici keneci
andbdepeHumnanablk TeHOeynep XyneciH bepegai:

2
Z_i =- ZI\I:WiXI [Dil(xll ---:XN)f] + 2{\1:1 1111%65(]
mMyHaarbl D1 — xoto BekTopbl, an D2 — anddyaunsa TeH3opsbl.

TonTblIH, i-HLWi KaTbICYLUbI YLiH KpUTEpUin Keneci Typae donagpl:

ux,s) = J(x, & p) = inf[E [ L(x(0), a(t); p(©))dt + F(x(T); p(T))], ()

MyHaarbl L(x, a; p) — KOCbIMLIA KyH (Kedeprinep MeH KopliaraH kepllinepain arbiIMablK XoHe
OypbIHFbl XafganbiHa AvHaMukanblk Toyengi), F(x,p) — MapruHanbgbl KyH (TOM ThbifbI3AblFbIHA
Toyengi).

BpoyHablK KO3FanbIiC HeridiHge MoAenbhi KoNngaHy kesiHae kenbip macenenepai eckepreH
XeH. MaceneH wekapanblk Xargannapga, Ton KaTbiCyLbIapblH MakcaTka UTepPMENEnTIH KYLUTIH,
MoHI Onddy3unsiHbIH KenemiHe kaparaHga aHarypnbimM TemeH. OcblHOam mogernbre cankec Ton
OpOoyHObIK KO3fanbiCka cal Ke3demcoK Ko3fanybl TUIC XoHe aTtarfaH Macene LblHaWbl TOMThl
bakbinaraHga 6ankanmaybl MyMKiH [3].

HbloTOHAOBIK MEXaHUKa MoZeni keneci Typde TyXblpbiMdanagbl: apbip agamMHbIH KO3FasbIChbl
OipHelle KywTiH ocepiMeH, aFHM Oyn Tek du3MKanblk KylTep faHa €eMeC, COHbIMEH Koca
NCMXONOrNANbIK 63apa apekeTTepaiH, Ae acepivmeH 6onagbl. Ocbl kywTepaid apbipeyi agamgbl
kaHgawm ga oip yaeymeH Kosranyra Maxoypnenai.

i-HLWI agaMHbIH, KO3FanbICblH cunaTTanTbiH TeHaey (HblOTOHHBLIH eKiHLWi 3aHpl) keneci Typae
oonabl:

[Dizj(Xi, ...,XN)f], (l)

— 0 0 =2, N N
m; Gt = my OO L3 B 3)

OcblHgan kosfanbic TeHgey opbip agam ywiH (i=1,2,...,N) opblH anagbl, HaTMXeciHOe
OarinaHbICKaH TeHdeynep Xyneci anbiHagbl. ¥ChIHbIFAH TEHAEY CaHAbIK 94iCTep apKbirbl LWeLLisin,
HOTWXeCiHOEe rpadmKanblk TypFblaa KepceTe anaTtbiHgan TON KO3FanbICbiHbIH AMHAMUKATbIK CypeTi
anblHAbI.

TonTblH, MiHE3-KyNKbIH MoAdenbaeyae Gernwekrep AUHAMUKACbIHbIH, d4iCi Ae KOonAaHbingbl.
ATanfaH afic KOo3fanbICTblH Knaccukanblk TeHAeyiMeH XasbinaTtbliH b6enwektepaid, (MaTepanabik
HYKTenepiH Hemece KaTTbl AeHenepaiH) e3apa opekeTTecy XMblHbIMEH MaTepuanibl kepceTyre
HerizgenreH. CoHfbl TONTafFbl ©3apa 9pekeTTeCeTiH N-0enweKTep Keneci KyLwwneH aHbiKTanaasbi:
o C(Tij—ZR)eij,TijSZR (4)
v 0,7;; > 2R
MyHOafbl C — KaTTbinblK KOappuumeHTi, r;; - OGeniwiekrepaiH UeHTprepi apacbiHOoafbl apa
KaWwbIKTbIK, R — onapablH paguychl (1-cyperT).
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1 cypeT — benwekTepaiH e3apa apekeTTecyi

Kyw e3 angbliHa aneymMeTTiK KyLWTi — «ncuxonoruansik cepninyai (ntepyai)» 6ingipeai. Ocbl
opanga opbip GenwekTi eke TonTap peTiHOe KapacTbipbin, OipHelwe TonmTap apacbiHAafbl
aneyMeTTIK KyLUTi aHblKTan, onapablH, TypaKTbifblFbiH ecenTeyre 6onagbl.

Keneci agic — Topnbik aBTomaTtTap anfaw peT ®PoH HelMOHHbIH KYMbICbIHOA KEHICTIKTeri
TOPIbIK ysinapaaH TypaTbliH OUCKPETTI ANHAMUKaNbIK XXyne peTiHae YCbiHbIFaH. TopnbiKk aBToMaTt
yakbITTblH, 9p0bip OUCKPEeTTi KagamblHOA ©3 KyWiH erepTin oTbipagbl, 8P YsHbIH MoHi KepLuinec
ysanapabliH MaHOEpPi apKbibl aHblkTanagbl. Op kagamaa apoip YSHbIH MaHI NoKanbAblK epexenepai
eckepe OTbIpbin, anrOPUTMHIH, angblHfbl KadamblHOaFbl Kepluinec ysanapablH MaHOepi apkbisbl
ecenteniHeni. Kasipri yakblTTa TOpNnblK aBTOMaTTap fbilbIM MEH TEeXHWKaHbIH KenTereH
cananapbiHga coTTi kongaHbinyda. CoHfbl Xblrigapbl TOPSblK aBTOMaTTapabl TONTap KO3fasnbICbiH
Modenbaey ywiH ge kongaHa 6acragpl.

Topnblk aBToMatTap HerigiHgeri TocingiH ©6acTtbl  apThiKWbIbIFEI  aBTOMAaTTbIH  Kypy
KapanambIMAbInblfbl )XoHEe KOMMboTEPNiK rpadukagarsl TONTbl Mogenbaey obnbIiChl YLWiH nangansi
bonbin TabbinatblH epexenepdiH oHanm cunattanybl 6onbin  Tabbinagbl. CoOHbIMEH KoCa,
ModeNnbAeHeTiH ToNnTblH, romMoreHgiri 6ipTekTi TonTapdbl 3epTTey ke3iHae YIKeH apTbiKWbINbIK
fonbin Tabbinagbl. O3iHiH KapananWbiMObiNbifblHa KapamacTaH, TOpIblk aBTomMaTTap Mogenbaey
MEH LUbIHaNbl 3KCNEPUMEHTTEPAIH, HOTVXKENEPIiHIH, XKOFapFbl CONKECTIriH 6epesi.

ATanfaH TocingiH Kemwiniri Ton aneMeHTTEPIHIH, api yakbITTa XOHe KeHICTIKTe AUKPeTTi
bonybliHga. byn ToNThbIH, KO3fFanbiCbiHa LekTeynep kosaabl. COHbIMEH KOCA, KONTEreH YCbIHbIFaH
apictepge TonTap OipTekTi »kyne peTiHOe KapacTbipblUifaH. AN HakTbl Kafgawnapga: Ton
3NIEMEHTTEPIHIH 63iHe ToH KacueTTepi 6onaabl, Mbicanbl,: XbUBKY XblTAaMObIFbl, PEaKUUACH KoHe
T.C.C.

CoHbiMeH koca, OipHewe Tacingepain, Oipiryi apkbinbl TOM KO3fanbiCblH Mogenbaeyre
apHanfaH rmbpuari Tocin Gap [4]. byn wWeiHaNbLI ToNTapAblH, KO3fasnbICblHA KakblH HaTWXenepai
anyra MymKiHaik 6epegqi. Ananga, Ton iwiHgeri e3apa kapbiM-kaTblHacTapabl cunatrayga opTyphi
agictepai Gip MogenbaiH adcblHOA KapacTbipy KublHFA COKTbipagbl. Ananga, opObip ogicTiH
OHTaNmbl XaKTapblH KapacTblpbIiN, aTanfaH apanac MogenbAi TONTbiH MaTemaTukanblk MOOENiH
Kypyda KongaHca, aca HakTbl HOTUXKerNepre Kon XeTkisyre bonagbi.

BeciHwi ke3eH OoWblHWA TOM KO3fanbICbiHbIH MOAEMiH KypyAblH Tanan eTinreH
nporpamMMarnblK >kacakTamacblH YMbIMAACTbIPY VLWiH OHbIH Keneci KypblbIMAbIK 3NEeMEeHTTEpIH
KepceTyre 6onagbl:

1. Mogenbai TecTineyre apHanfaH ChIpTKbl OpTa MeH 0Oactankbl napameTpriep
KOHCTPYKTOPbIHbIH KONgaHyLWbl NHTEPGENCI.

2. [lepektep KOHCTPYKTOPbI HeridiHAe KypblrfaH TON OMHAMUKacbliH ecenTey >KYMEeCiHiH
Moayni.

3. AnblHFaH HaTWXenepai Bu3yanusauuanay moayni.

4. TonTbl ModenbaeyniH apTypni ceccusanapsbl, anblHFAaH HaTWXenepai Tangay, COHbIMeH
Koca TonTbl MoAenbaeyaiH apTypi 84iCTepiHiH TMIMAINIriH canbICTbIPY Typansl MOaYINb.

Mporpammarblk KeLLEeHre COHbIMEH KOCa Kefeci KocbiMLLIA TananTapabl XXaTkbidyra bonagpl:

1. Ton KosfanbICbIHbIH anropuTMaepi MeH MogenbaepiH KoNganTbIH TidiMaep asCbliH KEHENTY
MYMKIHAITI.

2. Ton KosfanbICbiH MoAeNbAeyaiH TMiMAainirin 6aranayra apHanfaH xaHa amangapabl Kocy
MYMKIHAITI.

3. Ton KosranbICbIHbIH BacTankel MoAenbAepiHiH AYPbICTbIFbIH TEKCEPYre apHarnfaH LWbiHaMbI
TONTapAblH KO3fanbICbl Typarnbl XaHa cTaTUCTUKanbIK Aepekrepai eHrisy MymkiHairi [5].
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YKorapblga aTanfaH nporpammarblk >Kacaktama arneMeHTTepi MeH KocbiMLlla TananTtapabl
Xobanay GapbicbiHOga  oObekTini-b6afbiTTanfaH  nporpammanaydbl  kongady — 6acrtankbl
nporpaMmmMmanay KOAblH Xa3yfa KeTeTiH yakbITTbl yHeEMAeyre, NoHAik obnbicTbl 6ormkamabl Tangayra,
B6omkamabl xobanayra MymkiHAik 6epegi. CoHbIMEH Koca, 06beKTiNni-6arbITTanfaH nporpammarnay
Tingepi (C++, C#, Python, Java, T1.6.) KenTereH KocCbiMWa KyXaTTap MeEH nporpammanbik
Kypangapfa ne GonfaHablKkTaH TOM KO3FanbiCbl MOAENiHIH NporpaMmanblk acaktaMacblH Kypyaa
Konarnbl 0onbin Tadbblnaabl.
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OCHOBbI PA3PABEOTKU MATEMATUYECKON MOJENW U NPOTPAMMHOIO
OBECIMNEYEHUA COLUMAIIbHOU FPYMNMbI
K.M. Carungplkos, [.H. TypceiHranuesa

B OaHHOU cmambe paccmompeHbl amarbl 0ns  paspabomku MamemamuyecKo-
KoMmribromepHoU modesiu  rogedeHusi couuasibHbIX 2pynr, 3agppekmugHble mexHonoaul U
rnpoepamMmHble cpedcmea modenupoesaHus. Aemopamu 6 cmambe fpogodumcs 0630p
cywecmesyowux Ha OaHHbIU MomeHm moldesieli noeedeHuss epyrnbl makue, Kak K/emoYHbIe
asmomamel, 6pOyHOBCKOe OB8UXEHUE, OCHO8aHHOe Ha ypasHeHuu ®okkepa-llnaHka, memod
OuHaMuku 4Yacmuu, a2ubpudHbie memolbl u m.0. [nsa kaxool u3 pacCMOmMpeHHbIX Mmodersnel
Oaemcsi xapakmepucmuka ee aghgekmusHocmu. Onucbigatomess 6asoseble M00xo0bl U
mexHorsioauu, rpumeHsieMmbie Ors Uu3ydeHusi rnoeedeHusi couuasibHol epynnbl. KoppekmHasi
MOOesnib  xapakmepucmuKku U OuHamMuku 2pynrnbl M03680UM UMUMUPO8amb B03HUKHOBEHUE
npobneMHbIx cumyauuli u 3abriaeco8peMeHHO BHOCUMb U3MeHeHus. B coomeemcmeuu c
rocmaersieHHbIMU amarnamu peuweHusi UcCxXo0HoU 3adayqu co3daHust Mooesiu QuHaMuKu apynrnbi, O5s
paspabomku mpebyemoz2o npoepaMMHO20 obecrieyeHus 8bidesieHbl €20 CMPYKMyPHbIE
3/1eMEeHMbI.

Knroyesnie cnoea: epynna, nogedeHue 2pynrbl, MamemMamuydeckasi MOOe b, po2paMmMHOe
obecrieyeHue, MemoObl MamemMamu4yeckoeo MOoOesnupo8aHus, O0bbLEKMHO-OPUEHMUPOBAHHOE
npozpamMmuposaHue.

BASICS OF DEVELOPMENT OF THE MATHEMATICAL MODEL AND THE SOFTWARE
OF THE SOCIAL GROUP
K. Sagindykov, G. Tursyngaliyeva

In this article the stages are considered for developing a mathematical-computer model of
the behavior of social groups, effective technologies and software modeling tools. The authors
review the current models of group behavior such as cellular automata, Brownian motion based on
the Fokker-Planck equation, the particle dynamics method, hybrid methods, etc. For each of the
considered models is given a characteristic of its effectiveness. The basic approaches and
technologies are described that used to study the behavior of a social group. A correct model of
the group’s characteristics and dynamics will simulate the emergence of problematic situations and
make changes in advance. In accordance structural elements are identified for the development of
the required software of model group dynamics.

Key words: group, group behavior, mathematical model, software, methods of mathematical
modeling, object-oriented programming
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A.K. Cmarynos, I'.T. Opa3s
Kasaxckunin HauMoHanbHbIA arpapHbIN YHUBEPCUTET, . AnMaThl

OLIEHKA KAHECTBA roesifiuHbl No HAUMOHAJIbHOMY CTAHAOAPTY CT PK 1759-2008
rAPMOHU3NUPOBAHHOIO C MEXOYHAPOOHOWU KITACCUDPUKALIMEN

AHHOmMauusi: B cmambe paccMompeHO oueHka kadecmea vacmel myw 208510UHbI 8
coomeemcmeuu ¢ Mex0yHapodHbiM cmaHOlapmom ESK OOH 2004 2, Ha ocHose Komopozo bbin
paspabomaH 2apMOHU3UPOBaHHbIU C MexXOyHapoOHbIMU mpebosaHUsMU 20cydapCmeeHHbIl
cmaHlapm CT PK 1759 — 2008 «[oesiduHa».

Kak nokasbigarom Hay4yHble uccredoeaHusi U Mupoeasi npakmuka Ons onmumu3ayuu
ucrnonb308aHuUe cmaHO0apmMos rosly4YeHUs1 8bICOKOKA4YeCmMEeHHbIX 208510UHbI U €€ OUEHKU.

Lnsa amozo Heobxoduma rpu OUEHKe MSACHOU npodykmugHocmu ckoma Heobxodumo
yqumbigamb opody, 803pacm, XUy Maccy, MmexHOs/02uu eocrpou3sodcmea U KOPMIIeHUs
JKUBOMHbLIX a Mpu OUEHKe Kayecmea myu — Maccy myuwu, ee KoHguaypayuro, rnosIHOMsSICHOCMb,
MpaMOpPHOCMb, MO eCMmb POCeXusames MEXHOI02UYEeCKU€e Npouecchl Mo 8cemy XXU3HEHHOMY
Uukny npodykuuu codepxxaHue MSIKOMHOU Yacmu, Hanudue xupa, usema MbIWeYHOU U Xupoeol
MKaHuU.

B cmambe npueedeHbl pesynbmamsl Uccriefo8aHusi XUMUYecko2o cocmasa ompybos
Msica, 8bIx00 208sXKbUX ompyboe Ha Kocmu U BeCKOCMHbIX, UHOEeKC MsiCHocmu 10
Mex0yHapoOHbIM mpeboeaHusiM cmaHdapma.

Knrouyeebie crnoea: cmaHdapm, 208s0uHa, ompybbl, MOPGOIo2UHECKUU, XUMUYECKUU
cocmas, aKcriepuMeHmaribHble uccriedogaHusi, UHOeKC MsicCHocmu, dughgbepeHyuposaHHasi cxema

BBepneHue. PaspaboTtka anddepeHLMpoBaHHON CXeMbl TOProBON pasgenky roBshKbMX Tyl
BGasupyeTcs Ha OCHOBE KOMMMEKCHbIX WCCrefoBaHMM MULLEBON, OUONOTrMYECcKOM LEHHOCTU U
YHKUMOHaNbHbIX CBOMCTB MAKOTM OTAENbHbIX Y4aCTKOB TYLUW.

OTO npecTaBnsieT MHTEPEeC Kak C TOYKM 3pEeHMs OLEHKW KavecTBa Msica, Tak U hopmupoBaHue
MSCHOCTM Y pasHbIX BUOOB U NMOPOA CEIbCKOXO3SNCTBEHHBIX XMBOTHbIX. B COOTBETCTBUM C 3TUM
paspabaTbiBaloTCs pasHble CXeMbl U COPTUPOBKa oTpybos Tywwu [1,2,3].

Matepyan un wMeToabl. OKCNepuvMeHTarnbHble WUCCNedoBaHWsa Ans  pa3paboTku
AnpepeHUMpoBaHHOM  CXeMbl  pasfdenku TroBsKbUX Tyw Ha  OTpybbl npoBoauMnuM B
npoussoacTBeHHbIX ycrnosuax TOO «bpur Company», TOO «Kasaxckas MACHasi KOMNaHus».

Ha ocHoBe aHanm3a u 0600LWEHUs, MPUHATLIX B MPaKTUKE MPUMHUMIOB U CcnocoboB
pasgenky Tyw Ans TOproenu 1 BbipaboTkv nonydgabpukaTos, KONYeHOCTEN, KonbacHbIX n3genun,
a Takke pesynbTaToB COOCTBEHHbIX WCCNEOOBaHWA MULLEBON, OUOMOrMYECKON LIEHHOCTH,
YHKUMOHAMNbHbIX, NOTPEOUTENBCKUX N KYNIMHAPHBIX CBOMCTB MSICa Pas3nnYHbIX YacTen Tywm bbina
paspaboTaHa NpUHUMNNANbHO HOBAs CXeMa pas3derikyi roBsKbMx Tyl Ha oTpybbl 6eckocTHble (27
HaMMEHOBAHUI) U Ha KOCcTK (21 HanmeHoBaHWE). 3a OCHOBY CXeMbl pasfesikv Tyln Obiio B3sTa
Knaccudmkaums roesagmHbl No mexgyHapogHomy ctaHgapty EQK OOH 2004 r. [4].

PaspaboTka HoBoro ctaHgapta CT PK 1759-2008, npegycMmaTpmBatoLLErO UCMONb30BaHNE
e4VHbIX NPUHUMNOB 1 TpeboBaHWn K pasgenke roBsXXbUX TywW Ha OTPYObl, eAMHON cneumdukaumm
N HasBaHW OTpyboB, o0becneynt BO3MOXHOCTb WX MHOMOBapUaHTHOrO, pauMOHarbHOro
NCNONb30BaHWs, Kak B MPOMBILLIEHHOCTU, Tak U B TOProBfie C y4eTOM 3anpocoB NoKynaTenewn, 4to
3HAYMTENbHO MOBBLICUT KYIbTYPY MSICHOTO PbIHKA.

N3yyeHbl MOpPGONOrMYecKnin, XMMNUYECKUIN COCTaB (Bnara, Xup, 6enok) TexHonornyeckune
CBOWNCTBA roBAANHbI pasHbiX OTPYOOB.

Mopdornormyeckun M XMMUYECKAA COCTaB, OMOMOrMYECKYd LIEHHOCTb W TEXHOIOTMYECKUe
CBOWCTBA rOBAAMHbI M3y4anu No pesynbTatam 06Bankum OXNaXOeHHbIX B TeYeHMe CYTOK Ao
TemnepaTtypbl +4°C Tyw Ha npumepe 9 oTpyboB nepegHen n 3agHen Yactu. (tabn. 1,2,3).

MuweBas ueHHOCTb B oTpybax B Gonbluen cTeneHn 3aBUCUT OT Ka4eCTBEHHOro cocTaBa
GenkoB MsAca CBA3AHHOrO Kak C NepeBapUMOCTbIO, Tak U CO CTEneHbld cOanaHCMPOBAHHOCTM
aMMHOKUCITOTHOrO cocTaBa.

Mo copepxaHnto obLiero 6enka N0 XMMMYECKOMY COCTaBy MSKOTM OTPYOOB 3HaUNTENbHbIX
oTnnunin  He YyctaHoeneHo (20,45-22,10%). CpaBHuTenoHo 6onee BbICOKOE coAepXaHue

ISSN 1607-2774 Cewmeit kanaceIHbIH L1lokopiM aTeIHAAFEI MEMIICKETTIK yHUBEpCHTETiHIH Xabapmbicel Ne 4(84)2018 68



COeAMHUTENbHO-TKaHHbIX OenkoB YCTaHOBNEHO B NawuHe, B 3agHEN M nepefdHen ronsikax,
pebepHOM 4acTM U 3a0CTHOM MYCKyne rfonaToyHoro oTpyba, B nepegHenm WM 3agHen 4vacTax
rPYANHKN.

LiBeT msica sBnsieTcA O4HMM W3 OCHOBHbIX MOKasaTenem KadecTBa, OLEHMBAEMbIM
notpebuTtenem, No KOTOPOMY CyASiT O TOBAPHOM BUAE NPOAYKTa, O CTEMEHM HArpyskn Ha Ty vMnu
WHyIO rpynny mbiwy,. LiBeT msca 3aBUMCUMT OT KOHUEHTpauMi MUOrNoOUHA B MbILWEYHOW TKaHU U
N3MEHSAETCS 3a CYET OKUCIUTENbHbIX MNPEBPALLEHMI TEMOBBLIX MUIMEHTOB C OGpa3oBaHWEM
KOPMYHEBOWN, CEPON UNN Aaxke 3erieHon okpacku. LiBeT Msica 0ObIYHO CBSA3bIBAIOT CO CBEXECTbIO,
HEXXHOCTBIO U XOPOLLMM BKYCOM.

Moka3aTenu UBETOBbIX XapPaKTEPUCTUK WU3YYEHHbIX Mblwl, M OTpybOB, MOMyYeHHble C
NMOMOLLIbIO cnekTpokoniopumeTpa «CnekTpoHy, CYLLECTBEHHbIX Pas3NMynin No LKane LBETHOCTU He
CYLLIECTBEHHO HE pas3nuyanuchb.

YunTbiBasi BbICOKYHO B3aMMOCBSA3b MEXAY HEXHOCTbI Msica M NabunbHOCTBIO Konnarewa,
ONA  XapaKTepPUCTUKM KOHCUCTEHUMM OBEeCKOCTHbIX OTPYOOB M OTAENbHbLIX MbIWL, OnNpeaensny
coAepXaHume COeaNHUTENbHOW TKaHW (COeaAMHUTENbHO-TKaHHble Genku), HO U nx NabunbHOCTb
(cTteneHb pas3BapuBaemMoCcTW) K rMOpPOTEPMUYECKOMY BO3AEWCTBUIO (Bapke), a Takke CTeneHb
CHMDKEHUSI MEXAHNYECKON NPOYHOCTU MsAca (HEXHOCTD).

Mo pesynbTatam pasgenky Tywun Ha 9 oTpyboB yCTaHOBNEHO, YTO HaMbBONbLLUMIA YAENbHbIN
BEC B CTPYKType Tywwn 3aHumMaeT Ta3obegpeHHbln oTpyd (28,80+0,80%), nanee nonaTtouHbIN
(14,07+0,16 %), rpyaHo-pebepHbin (13,77+0,78%), cnMHHO-NOACHUYHBLIA (12,1710,39%), WenHbIN
(11,98+0,43%), ronsawka nepenHan (4,94+0,15%) n 3agHaa (5,47+0,17%), nawwuHa (4,77+0,13%) n
nognonatoyHbin (4,031£0,12%) (Tabn.1).

CopepxaHme BeCKOCTHOro Msica 1 KOCcTen konebnetcsa B 3aBUCUMOCTM OT aHAaTOMMUYECKOTO
pacnonoxenus oTpyba. B cpegHem cogepxaHve 6eckoCTHOro Msica B Tylle cocTaBumno 76,56 %,
n3 Hux 24,37 % — MAKOTb, NoslydYeHHas oT TaszobegpeHHoro otpyba, 10,30% — OoT nmonaTtoyHoro,
10,03% — wewnHoro, 9,40% — rpyaHo-pebepHoro u 7,97 % — oT CNMHHO-MOSACHUYHOIo oTpyba.

Tabnuua 1 — Bbixog oTpy60oB Ha KOCTU N BECKOCTHbIX

OTpy6bi
Bbixoa kocTn
KOCTHblE BeckocTHble o
HanmeHoBaHue oTpyba 5 5 5 % K Macce
Yo K Macce Tyl Yo K Macce oTpyoum % K Macce Tywm (M+m)
(Mzm) Ha kocTn (M+m) Tywmn(M+m)
TasobenpeHHbIn 28,8+0,80 84,62+0,14 24,37+0,61 4,43+0,33
JlonaTtoyHbIn 14,07+0,16 73,21+0,52 10,30+0,10 3,77+0,76
CnNWUHHO-NOACHMYHBIN 12,17+0,39 65,48+1,60 7,97+0,88 4,20+0,21
pyaHo-pebepHbIN 13,77+0,78 68,21+1,23 9,4040,54 4,38+0,63
LLenHbIn 11,98+0,43 83,74+0,77 10,03+1,22 1,95+1,03
[NoanonaTto4HbIn 4,03+0,12 77,53+0,24 3,12+0,97 0,90+0,08
MawwnHa 4,77+0,13 97,87+0,30 4,67+0,46 0,10 +0,72
3agHana ronsLka 5,47+0,17 61,63+0,90 3,37+0,18 2,10+1,35
MNepenHsas ronswka 4,94+0,15 67,52+2,13 344+1,30 1,61+0,37
NToro 100,00 76,56 23,44

KauectBo OTpyGOB OLEHMBaANM MO «MHOEKCY MSICHOCTM» — COOTHOLUEHUD MSICO/KOCTb,
XapaKTepu3ayoLeMy Nx NOJTHOMSICHOCTb (Tabn. 2).

Tabnuua 2-NHaekc MssicHOCTU

HaumeHoBaHue oTpyba MNHOekc MACHOCTU
TasobegpeHHbIN 6,30
JlonaTtoyHbIn 5,27
CNWUHHO-NOACHUYHbIN 2,32
"'pygHo-pebepHbIn 3,20
LLlenHbin 5,39
NopgnonaTtoyHbIn 2,26
3aBUTOK 3,32
3aaHana ronswka 0,96
[NepegHsas ronsuika 1,33
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lMpuBeaeHHbIe B Tabnuue 2 3Ha4YeHNa «MHOeKca MACHOCTU» CBUOETENbCTBYIOT O TOM, YTO
Hanbonee nOMHOMSACHBIMM OTpybGamu, umerwmMn GnaronpuATHoe COOTHOLLIEeHMEe obBaneHHoro
Msica N KOCTEN SIBNSATCA Ta3obeapeHHbIN, LeWHbIA M NonaTodHbin. M3 4yeTBepTUH Hambonee
NMONMHOMSACHas 3a4HAA 4YeTBepTMHA B BMAe nNUcToneTHoro otpyba, coctasBuno 76,60 %, M3 HuUX
24,37 % — MsaKOTb, nonydeHa ot TazobegpeHHoro otpyba, 10,30% — ot nonatoyHoro, 10,03 %-
wenHoro, 9,40%-rpyno-pebepHoro n 7,97 % — oT CNMMHHO-NOSICHUYHOIO OTpyba.

Mo gaHHbIM Tabnuubl 3 NpMBeAEeHbl CpeaHMe nokasaTenn XMMMYEeCKoro coctaBa oTpy0boB,
M3 KOTOPbIX BMOHO, YTO coaepXaHwe Bnaru coctaBuno B npegenax 69,90-76,80 % wn TecHo
CBsI3aHO C Hanu4mem Xxupa. bonee BbICOKOE coaepxaHue xupa nawmHe, cogepxawasa 8,90 % u
69,90 % Bnarn. bonee BbicOokoe coaepxaHue xupa 6bino B nawwuHe (8,90 %) 4TO cocTaBuno
oKasarno BfvsiHue Ha kanopuHocTb (163,30)

Tabnvua 3 — XuMmn4eckui coctas oTpyboB Msca

HavmeHoBaHue oTpy6a Bnara, % Knp, % OB, % Ol kkan
(M£m) (M£m) (M£m) (M£m)

TazobegpeHHbIn 75,17+0,36 2,79+0,23 21,25+0,78 110,11
JlonaTto4HbIn 74,85+0,60 4,10+0,77 20,50+0,45 118,90
CMMHHO-NOACHUYHbIN 73,78+0,19 3,88+0,70 21,63+0,22 121,38
"pyaHo-pebepHbIn 74,23+0,90 4,7+0,57 21,13+0,92 122,93
LLenHbIn 75,90+0,66 1,40+0,300 22,40%0,24 102,20
[NognonaTtoyHbIn 74,0+0,45 3,50+0,67 21,0040,36 115,50
Bblpeska 76,80+0,64 1,70+0,38 20,80+0,50 98,50
MawmnHa 69,90+0,53 8,90+0,64 20,80+0,19 163,30
[Monsuwka 74,30+0,60 3,50+0,25 22,00£0,17 119,50

MakcumanbHble 3HaveHus copepanusa xupa (8,90%) n noHwxkeHHoe Bnarm (69,90%)
OTNIMYaEeTCsl B COCTaBE MSIKOTU MaLUMHbI.

B werHoM Bbipeske Ta3obeapeHHOM OTpybax KONMYECTBO Xupa B MAKOTU COCTaBUNO OT
1,40% po 2,79%. CpeaHne 3Ha4YeHns KONMYeCcTBa Kupa nosyvyeHbl B XMMUYECKOM COCTaBe MSKOTU
nonato4Hon (4,10%) cnnHHO-NosicHWYHbIN (3,88%) noanonato4dHon (3,50% ronsweke (3,50%)

BbiBoabl. HoBaa  auddepeHumpoBaHHaa cxema  pasfenkm  roBsXKbUX Tyl
npegycMmatpuBaeT BO3MOXHOCTb 3(P(PEKTUBHOIO UCMONb30BaHUS OTpyboB ANfS MPOMbILLIEHHON
nepepaboTkn, 0bLEeCTBEHHOrO NUTaHUS U ANS peann3aumm Yyepes TOProByko CeTb.
PaspaboTtaHHas npuMeHnTEeNbHO K ycnoBusam KasaxctaHa cxema pasgernku roBsavHbl Ha oTpy6bl,
KakK Ha KOCTW, Tak 1 GecKoCTHble, ferfna B OCHOBY pa3paboTku rocygapcTBeHHoro ctaHgapta CT
PK 1759 - 2008 «'oBsianHa» [4].
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BY¥ EQK 2004 XX XANbIKAPANBIK TANAMNTAPbIHA YANECTIPIITEH CT PK 1759-2008
XANbIKAPANbIK CTAHOAPTbIHA CA/ CUbIP ETI ¥LWANAPbIHbIH BOJLWEKTEPIHIH
CANACbIH BAFANAY
A.K. Cmarynos, I'.T. Opas

Makanada BYY EOK 2004 x, xanbikapaliblk cmaHdapmbiHa cal cublp emi yuwanapbiHbIH
bernwekmepiH canacbiH baranay KenmipineeH, OHbIH Heei3iHO0e XxarnbiKkaparsblK mananmapra
ytnecmipinin KP CT 1759 — 2008 "Cubip emi" memnekemmik cmaHOapmbl 83ip/IeH2EH.

onemOik maxipube MeH fbifibIMU 3epmmey XyMbICmapbiHbIH HoMuUXXesepi kepcemkeHoel
JKOfFapbl canarsbl Cublp emiH eHOipy MeH OHbl baranay ywiH cmaHOapmmapObl naldanaHyobl
OHMaunaHobIpy Kaxxem. byn ywiH ipi KapaHbiH em eHimOinieiH 6aranayda OHbIH KOH(bu2ypayusichbl,
mornelK emminiei, MpaMop mycmecmiai SAfHU OHIMHIH 6aprnbik  eMIpJiK  UUKIbIHOarbl
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mexHonoausinbIK rnpouecmepdiH emmi 6erikke, maliObiH canmarbiHa, 6ynubiKk em myciMeH mal
kabambiHa oCcepiH ecKkepy Kaxem.

Makanada xanbikapanblk cmaHOapm mananmapbl 60UbIHWa em YwachiHbIH XUMUSIbIK
Kypambl, CyUEKNeH XoHe CyUeKci3 em ywachkl, emminik UHOEKCIHIH 3epmmey Hemuxesnepi
KepcemirieeH.

TyliH ce3dep: cmaHdapm, cubip emi, benuwexkmep, MOPgOIo2usifbIK, XUMUSITbIK KYpaMbl,
aKcriepuMeHmMmIK 3epmmeyriep, emminik uHdekci, dugbghepeHyuandbiKk cxemachl, cublp yuacbiH
mywerney, 63iHOIK epekwenikmepi, npuHyunmepi xoeHe oadicmepi, emmiq YyHKUUOHan0bIK
KacuemmepiH

QUALITY ASSESSMENT OF BEEF TO THE NATIONAL STANDARD ST RK 1759-2008
HARMONIZED WITH THE INTERNATIONAL CLASSIFICATION
A. Smagulov, G. Oraz

The article deals with the assessment of the quality of beef carcasses in accordance with
the international standard UNECE 2004, on the basis of which was developed harmonized with
international requirements state standard ST RK 1759 — 2008 "Beef".

Scientific research and world practice show that the use of high-quality beef production and
evaluation standards can be optimized.

To do this, in the estimation of meat productivity of cattle is necessary to consider the
breed, age, live weight, reproduction technology and animal nutrition and in the evaluation of the
guality of the carcasses — carcass weight, its configuration, polnomochnost marbling, that is, to
trace processes throughout the life cycle of products, especially the content part, the presence of
fat colour muscle and fat.

The article presents the results of a study of the chemical composition of meat cuts, beef
cuts output to the bone and boneless, meat index for international standard requirements.

Key words: standard beef cuts, morphological, chemical composition, experimental study,
the index of mesnosti, differentiated scheme, cutting of beef carcasses, specifications, principles
and methods, the functional properties of the pulp, amino acid compaosition, protein, consistency

MPHTW: 20.01.15

A.U. TakyaguHa
EBpasuinckuin HaumoHanbHblM yHUBepcnTeT nmenn J1.H. N'ymunesa, r. ActaHa

OBPATHbIE 3AAYN PAPMAKOKUHETUKU: AHAJNTU3 U METObl PELLEHUA

AHHOmMauusi: 8 daHHoli pabome peyb nolidem o6 akmyaribHOM HarpassieHUU 8 HayYHbIX
uccrnedosaHusix — (hapMakoKUHEMUYECKOM ModernuposaHuu. B3aumodelicmeue mexHUYeCKUX,
mMamemamudeckux U MeduuuHckux Hayk. [lpobnema 3akmnwoyaemcss 6 Heobxodumocmu
uHOusudyanbHo20 rnodxoda ¢ yyemom ocobeHHOcmel opzaHu3mMa nayueHma Ol MoslyHeHuUs
Hausny4yweao mepanesmuyeckoeo ahghekma, y4umbigasi, 4mo Op2aHuU3M 4Yesiogeka camblil
C/oXxHbIU annapam. Bbibop KoHkpemHoU modenu u3 napaMmempuyeckoz2o cemelicmea
ocywecmernsemcss ukcauuel 3HadYeHul rnapamempos modesnu. @apmakoKUHemMuUYeCcKoe
modenuposaHue ¢ceodumcsi K Heobxodumocmu peweHust npsMou unu obpamHou 3aday cucmem
OugbgbepeHyuarnbHbIX ypasHeHul. Paccmompum rpsiMbie 3adadqu, OpUEeHMUPOBaHHbIe M0 X000y
MPUYUHHO-ciedcmeeHHoU ces3u. Ydenum ocoboe eHumaHue obpamHbiM 3adayam, C8s3aHHbIE C
obpaweHueM  npuqyuHHO-criedcmeeHHolU  ce8s3u.  HekoppekmHocmb  obpamHbix  3adad.
OnipedeneHue 3aday udeHmudbukayuu. baliecosckuli nodxod Orisi PpeLleHUs Mamemamu4yeckux 3aday
8 MmelduyuHe u buonosuu. @yHKyuoHan kavyecmea npubnuxeHuss Ons  orjpedesieHuUs
UHOuBUOYarbHbIX (hapMaKOKUHemMUYeCcKUX napamempos rfpu peweHuu 3adady uHousulyanusayuu
003uUpOoBaHuUs.

Knroyeebie cnoea: apmakokuHemuka, MmoOesnb, obpamHas, npsmas, 3adaya,
HEKOPPEKMHOCMEb.
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MaTtemaTnyeckoe MogenupoBaHME Kak  HOpMarnbHbIX  (OM3NOMOrMYEeCcKnX, Tak U
naTonorM4Yecknx npoLeccoB 4BMSETCH B HACcTosillee BpeMsd OOHUMM M3 CaMblX aKTyanbHbIX
HanpasneHWn B HayyHbIX wuccnegoBaHuax. [deno B TOM, 4YTO COBpeMeHHas MeguuuHa
npeacrtaensieT cobon B OCHOBHOM 3KCMEPUMEHTANbHYIO HayKy C OFPOMHbIM  3MMUPUYECKAM
ONbITOM BO3OEWCTBUSI Ha XOO TEX WM WHbIX OonesHer pasnnyHbiMKM cpeacTBaMu. YUTo xe
KacaeTca nogpobHOro wu3ydeHus npoueccoB B Ouocpegax, TO WX 3KCNepUMMeHTanbHoe
nuccrneooBaHMe SBMSIETCA  OFPaHUYEHHbIM, W Hambonee 3SPEEKTUBHLIM annapatom  Ux
nuccrnegoBaHus nNpeacraBnseTcs MaTtemMaTuyeckoe mogenvpoBadme [1].

Mpn un3yyeHMM mMaTeMaTUyeckMx Mogenen no OonucaHuio npouecca pacnpeaeneHns
KOHLEHTpaLMM npenapaTtoB B Kamepax, dapMakoKMHEeTMYeckoe MoaennpoBaHMe CBOAUTCS K
Heo6X0OMMOCTM peLLeHns NpAMon unn obpaTHom 3agad cuctem anddepeHumnanbHbIX YpaBHEHUN,
a Takke 3agadn nageHtudukaumm. KpoBeHocHasi cuctemMa 4venoBeka SIBMSIETCS CaMOW CrIOXKHOW,
npouecc KpoBooOpalleHNs1 B OpraHM3Me 4YenoBeKka Kak NMPOCT C TOYKM 3peHUsi MOHMMaHWA, Tak u
MHOrO3HayeH BBMAOY TOro, YTO KaXKabll YeroBek MHaMBuayaneH. B aTom 1 3akniovaeTcs BaXXHOCTb
n3yyeHus papMakoKMHETUYECKMX MPOLIECCOB BCAChbIBaHWA, pacnpeaeneHus, metabonusama u
BblAeSNeHMs NeKapCTBEHHbIX CPEACTB, M NMOMbITKa MOAENMPOBAHNA MX, YTO NpeAcTaBnseT OAHy u3
Ba)KHENLLUMX 3ada4 MeULNHbI.

B ctatbe [2] Obinn paccMOTpeHbl BUAbI MateMaTu4ecknx Mogenen no onMcaHuio npouecca
pacnpegeneHns KoHLEeHTpaLmMm npenapaToB B kamepax.

B gaHHOM cTaTbe Mbl PaCCMOTPMM OCHOBHbIE TUMbl pellaembiX 3ag4ad, NPOBEAEM aHanums u
Hangem wmeTogbl peweHus. CHavyana paccmoTpum  ofwmi  BWO MNOCTAHOBKM — 3agaun
MoAenupoBaHua B apmakokmHeTuke. B maTpuyHOM Buae cuctema audpdepeHumanbHbIX
ypaBHEHWI, ONMCbIBAOLLAS KMHETUKY SIeKapCTBEHHOMO Npenaparta B OpraHM3me, MOXET BbIrMsaeTb
Tak:

X = F(X,0,U,0), X(0) = X,, (1)

roe 6 - BekTop napameTpoB pasamepHocTbio m, U(t) - Bxoabl mogenu, X - BEKTOP MepeMeHHbIX
MOZEenu pasMepHOCTbIO N. JKCNEepUMEHT onpeaenseTcs HavarnbHbIMU YCIIOBUAMWU, BXOAAMU, U P
dYyHKUMAMN HabnogeHun Y,

Y = G(X,0). (2)
O6bI4HO B 3agavax hapMakoKMHETUKM U3MEPEHUST MOTYT ObITb 3a4aHbl B IMHEAHOM BUAE:
Y = C-X(t), (2a)

roe C — maTpuua HabnogeHusa pasmepHocTbio p X N. B ganbHenwem ans 6ygem cumtaTb, UTO
BEKTOpP napameTpoB O B obLlem criydyae COAEpPXWUT HE TONMbKO MOAESbHbIE MapameTpbl, HO W,
BO3MOXHO, NapamMeTpbl akcnepumeHTa. ObLee yMcno napameTpoB CUCTEMbI paBHO M.

HabniogeHnsmn B 3agadax (apMakoKMHETMKM  OObIMHO  SABASKOTCA  U3MEPEHUs
KOHLEHTpauun npenaparta B TECT-TKaHSIX, Takne N3MepeHns ConpoBOXaarTCs Tak HasbiBAaeMbIMMU
owmnbkamn HabnogeHnn. NosTomy pesynbTaTbl UIBMEPEHUA MOXHO MPEACTaBUTb B BUOE CYMMb
MOAENbHbIX 3Ha4YeHun Y n wyma:

Z(t) = Y(6,t) + &(b),

roe £(t) — owmnbka n3mepeHun, Yalle Bcero B 3agadvyax hapMakoKMHETUKN AenalTcs crneayolime
npeanonoXeHUss O XapakTepe wWyma: LWYyM B KaXOOW TOYKe M3MepeHur ti MMeeT HopManbHoe
pacrnpefenieHne C HyresbiM MaTeMaTUHYeCKUM OXuaaHueM W aucnepcuen of ; e(t;) e(t;)
He3aBMCUMbl ANA i # j Toraa BCe anemMeHTbl koBapuaumoHHon matpuubl (N X N) paBHbl Hymo
KpOME AMaroHasibHbIX, PaBHbIX AUCTEPCUM COOTBETCTBYIOLLEro namepeHus o7, i=1,...,N. CpeaHue
KBagpaTu4yHble OTKIIOHEHUS o; 3a0alTCA C MOMOLLLIO MOMMHOMA TpeTbel CTEeneHW OT 3HaYeHUMn
COOTBETCTBYIOLLEN KOHUeHTpaumm C:

Ui=A0+A1'C+A2'CZ+A3'C3. (3)

KoadbpmumeHTbl nonmMHOMa OLEeHMBAKOTCA MO KanMOPOBOYHBIM KPMBBLIM OS5 KaXKAOro
KOHKPETHOro npenapata B KaOOW KOHKpeTHOW nabopatopuun. [Ona TOYHOro onpeaeneHuns
KOS PULIMEHTOB, onpeaensalLwmx MOfMHOM, MOBTOPHbIE U3MEpPEHUS 3TanoOHHbIX KOHUEeHTpauun
OOJDKHBbI MPOBOAUTBLCS BO BCEM AMana3oHe ee BO3MOXHbIX 3Ha4YeHWU B OpraHuame Ansi AaHHOro
nekapcTBeHHOro npenaparta [3].
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K npambim 3apadyam mogenupoBaHUA OTHOCAT 3adauyn, OPUEHTMPOBAHHbIE MO XOAYy
NPUYNHHO-CNEACTBEHHOW CBS3M, T.. 3aJayu MOJTyYeHUst HEeU3BECTHbIX CNeaCTBUMA 3adaHHbIX
npuunH. Torga BXOO4HOE [AOaHHOE XapakTepu3yeT "MpuyuHbl" SBMNEHMS, KOTOpble 3adalTcs U
BapbMpYIOTCA B Npouecce UccnefoBaHusl, a UICKOMoe pelleHne — "cneacreme”. B Hawem crnyyae —
NonyyYeHMs1 3HaA4YEeHUN MepPeMEHHbIX BbIXOA4a MO WM3BECTHbIM 3HAYEHUSM MapameTpoB MoAenw,
3ajaHHOM CXeme 9KCnepuMMeHTa W 3aJaHHbiM 3HA4YeHUsM MoAenbHbiX BxoaoB. [lpuaaBas
Npon3BOSibHblE HAabOpbl 3HAYEHWU BEKTOPY HEMU3BECTHLIX MapamMeTpoB Moaenu 6, HavanbHbIM
3Ha4YeHMAM X, UMK 3HaYEHNsIM MofenbHbIX BxogoB U(t), MOXHO C MOMOLLbIO YNCIIEHHBIX METOAOB
M3 CcuUCTeMbl YypaBHEHUW Moaenu nonyunTb Kpueble Y(O, t), Mogenvpywowme un3MeHeHve
KOHLEHTpaLun BO BpEMEHMU B TECT-KaMepax CUCTEMBI.

Ona Toro 4tobbl MaTemaTudeckoe onucaHue Obino NPUMEHMMO HE K eOUHUYHOMY
ABNEHNIO, @ K LUMPOKOMY Kpyry Gnu3kmx no npupoae SABMeHun, B OENCTBUTENbHOCTU CTPOAT He
€OVHNYHYI0 MaTeMaTU4ecKkylo MOAeNb, a HEeKoTOpoe napameTpuyeckoe CeMencTBO MoAernewn.
byoem cuutatbh, 4TO BbIGOP KOHKPETHOM MOLENW U3 3TOrO0 CEMEWNCTBA OCYLUECTBMSETCS
dukcaumen 3HavyeHun napameTpoB Mogenu. Hanpumep, B ponvM TakMx napameTpoB MOryT
BbICTYNaTb HEKOTOpble W3 KO3hMLUMEeHTOB, BXOAswWmMX B ypaBHeHus. C nomoubio Bbibopa
napameTpoB MOXET NPOM3BOAUTLCA YyKaszaHuMe Tuna QYHKLMOHANbHOM 3aBUCUMOCTU MeXay
HEKOTOPbIMU U3 BENWYMH. HakoHel, ecnvm ncnonb3yemMble MaTeMaTuyeckne Mogenu pas3dutbl Ha
Knacchbl, TO mapameTpoM MOXET CIYXUTb 1 Knacc ncnonbdyemon mogenu [4].

Bonbwyto ponb urpaetT pelleHne Tak HasblBaeMblX o0bpaTtHbix 3agad. Ob6paTHbIMK
3ajavamMm B 3TOM MNOHUMaHUN SBNSAKOTCA 3adayv, CBsA3aHHble C obpaleHnemM MPUYMHHO-
CneacTBEHHOW CBS3W, T.e. 3adayn onpeneneHnss Hem3BEeCTHbIX MPUYUH M3BECTHbLIX CreaCTBUINA.
PeweHne obpaTHOM 3agaumn — 37O B ONpegenieHHOM CMbICIEe NONbITKA BbIACHUTb, KakMe "MpuynHbl”
npuBenu K n3sectHomy "cneacteuio”. Kak npasuno, obpaTtHble 3a4a4n Oka3biBalOTCA CrioXHee A5is
pelueHuns, Yem npsimble. Takve 3agaynm BO3HMKAKT OObIMHO KaK 3agadv MHTepnpeTaumm Tex unm
WHbIX HabniogeHwn, T.e. 3a4ayn BOCCTAHOBMEHUSA BHYTPEHHEro COCTOsHUS OobbekTa Mo ero
BHELWHMM nposiBrieHnam. B Hawem cnydae 370 06bl4HO 3adayn MAeHTUUKauUMM Hen3BeCTHbIX
napameTpoB MoAenn papMakoKMHETUKM MO pe3ynbTataM U3MEPEeHUs KOHLUEHTpauun nayy4aemoro
npenapata n/wvnu ero metabonuta B TecT-kamepax. O6o3Haumm uepes Z(t) Habop peanbHbIX
KPWBbIX, MU3BMEPEHHbIX Y AaHHOro 6onbHoro. Conoctaenasa doyHkumm Z(t) n Y(6,t), MoXHO cyauThb O
TOM, HaCKONbKO TOYHO MaTremMaTtumdeckas MoefNb OnucbiBaeT Wccredyembld npouecc npu
3aflaHHbIX 3Ha4veHuax napameTpoB. OyeBMAOHO, YTO CyLleCcTByeT TakoW Habop Heu3BECTHbIX
napameTpoB 0°, npu koTopom Mogenb Y(6't) onucbiBaeT peanbHble Kpusble Z(t) Haunyywum
obpasom.

MoMnmo ABYX pacCMOTPEHHbIX TUMOB 3aday criegyeT YNOMsHYTb ele OAWH TN — 3a4auu
ngeHTndmkaumn. B WMpokoMm cmbicne 3agadva vmaeHTudukauum mopenu — 3To 3agadva Bblibopa
cpeau MHOXeCTBa BCEBO3MOXHbIX MoAenen TOW, KoTopas HavniyYwum obpas3om onucbiBaeT
n3ydaemoe ssrieHne. B Takon noctaHoBKe aTa 3agaya BbIrMAaUT Kak NpakTUYeCKn Hepaspelummas
npobnema. Yawe 3agayvyy naeHtTMrkaumm NOHUMaOT B Y3KOM CMbICRe, Kak 3agadvy Bblbopa u3
3aJaHHOro napamMeTpuUYeckoro cemMencTBa MOAENeN KOHKPETHOM MartemaTuieckon mogenu (c
nomoLLbio Bbibopa ee napameTpoB), C TeM YTOObI ONTUMasnbHbLIM B CMbICIIE HEKOTOPOro KpuTepus
obpas3om cornacoBaTtb CreAcTBUS N3 MOAENN C pe3dynbTaTaMu HabnogeHn [4].

XapakTepHoM  OCOOEHHOCTbIO  OonbLIMHCTBA  0OOpaTHbIX  3agay  SaBMAsIETCA  UX
HEKOPPEKTHOCTb. JTUM TEepMMHOM 00603Ha4aeTcsi 0coObli pog HEYCTOMYMBOCTU  pPeLUeHUs
obpaTHOM 3a4aum K owmnbKam 3agaHns UCXOOHbIX AaHHbIX. Ha npakTuke npyv YNCNEHHOM peLleHun
HEKOPPEKTHON OOpaTHOM 3adayn BO3HMKAKOT OLWMOKW, nuwarwmue pesynbTaT npaKkTUyYecKoro
cmbicra. HekoppekTHocTb oOpaTHOM 3ajadnM CBA3aHa BO MHOIOM C ee MHGOPMAaUMOHHOM
HeonpeaeneHHoCcTblo. [103ToOMy YCOBEpLUEHCTBOBAHWE YUCMEHHbIX METOAOB €€ peLleHUst He
NpMBOOUT K XenaembiM pesynbTatam, €CnNM B UCXOAHbIX OaHHbIX OTCYTCTBYeT Heobxoaumas
nHdopmauma. BaxHbiM cpeaCTBOM MOBbILLEHUS peanbHON MHOOPMAaTUBHOCTU UCXOAHbIX AAaHHbIX
ABNAETCA ONTMMarnbHOE MNNaHMPOBAHWE JKCNEPMMEHTa ANA WX MNOofyvYeHus, u o6 3TOM Mbl
roBOpUnu B NpeabiayLiem pasgene.

Kpome Toro, 6onblioe 3HayeHue Ons peleHust 3Ton npobnembl MMeeT Tak Ha3biBaemoe
goonpefeneHne 3agaynm nyteM 3a0aHua  OOMOSHUTESNbHbIX  YCIOBWUWA, KOTOPbIM  AOSMKHO
yOOBMNETBOPATb HEN3BECTHOE peLleHne cuctembl. COBOKYNHOCTb TakMX OOMNOMHUTENbHbBIX YCNOBUN
Ha3blBaeTCA anpuopHON MHopMaumen n BrkrrodaeTcs B hopMynmMpoBKy obpaTHOM 3adaqum.
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[Ona pelueHnst pacCMOTPEHHOM BbIlLE HENMHEMHOM 3adadn OMTVMM3ALMN U3BECTHbI PasnuyHbIe
BbIYMCIUTENBbHbIE NPOLEaYPbI, KOTOPbIE MO3BOSISOT MO MMEHOLLMMCS AaHHBIM OLIEHWTb ONTUManbHbIN Habop
napameTpoB Modenn. OgHako B (DapPMaKOKMHETMHECKMX MPUIIOXKEHUSX BCE 3T MeToabl MMEKT
OrpaHu4eHunsi, CBA3aHHbIE C BONPOCaMU CTPYKTYPHOW MAEHTUMULMPYEMOCTH, a TakkKe C Hanuunem
OO0CTaTOYHOIO Yncna n3MepeHun ang nonyyeHUs OLEHKN HEU3BECTHbIX NapameTpoB. CunMTaeTcd, YTo Ang
pelieHns nodobHOM 3afaun M3MEepPeHWn LOMKHO OblTb BO BCSKOM Crlydae He MeHblue 4ucna
NOEHTMPULPYEMbIX NapamMeTpoB, a AN MOBbILEHUS] TOYHOCTU OLEHOK YMCIIO M3MEPEHWUI KenaTenbHO
yBenuuuTb. onyyaetcs, YTO TakoW NOOXO4 He MPUMEHWM, Hampumep, B Crydae TepaneBTUHECKOro
NEeKapCTBEHHOrO MOHUTOPMHIA, Korda y naumeHta namepsietca He 6onee 1-3 ypoBHEN KOHLEHTpauuu
npenapara B KpOBMU.

Momoyb B pelleHnnM 3Tor Npobrembl MOXeT OalecoBCKAA MOAXOAd. JOTOT MOAXOA LUMPOKO
NMPUMEHSIETCS1 B HACTOSILLIEE BPEMS AN PELLEeHUs PasnYHbIX MaTeMaTUYecknx 3aaady B MeauUUHE U
Guonorvn. Tak, LUMPOKO NpUMMeEHsieMbIn MeToq BariecoBcKOro aganTMBHOMO ynpaBreHWst COCTOUT B
npuBneYeHnn, NOMUMo OBbIMHO MCMOMb3yeMor UHpopMauum 06 M3MEPEHUsIX KOHLEHTpaumMmM y AaHHOro
cyObekTa, anpropHON MHGOPMaumn 06 oueHKax cpedHUX NONyNnsuUMOHHBLIX NapameTpoB mModenu. Torga
BariecoBckuiA PyHKLMOHAI kavecTBa NpubnkeHnsi, Bnepeble BBEAEHHbIN B AaHHbIE MPUIOXEHUS] aBTOpaMm
Sheiner L.B., Beal S.L., Rosenberg B., Marathe V.V. "Forecasting Individual Pharmacokinetics",
MOXET ObiTb 3anMcaH B BuAe CyMMbl ABYX -KOMMOHEHT, OOHa W3 KOTOPbIX MO-MpexHemy 3anaeT
"6rmM3ocTb” K peanbHbIM U3MEpeHusM, a apyras npegnaraeT OCYLUEeCTBMATb MOUCK ONTUMasibHbIX
3HaYeHUIA MOAENbHbIX MAapaMeTPOB BOMM3M X NOMYNALMOHHBIX 3HAYEHNIA:

Z;(t)-Y;(6,t)? 6popj—6 mod j)? ,

F=X¢ lVar(Zf(t)))) + 2 pvzjrwpopj)]) -, ()

roe m — 4YMcrio MoernbHbIX NapamMeTpoB, Bpop — NONYNSAUMOHHbIE CPpegHME 3HAYEHUs napameTpoB
mMogenn, 6mod — OLEHKM COOTBETCTBYOLUMX 3HAYEHUA OEHTUDNLMPYEMBIX NapamMeTpoB MOAENN,
Var(6) — aucnepcum nonynsiuMOHHbIX napameTpoB. [lononHeHne yHKUMOHaNa KadecTsa
NpUGMXKEHNST HOBbLIM 4YfIEHOM Ha OCHOBe ©anecoBCKOro nogxoda npuUBOAUT K TOMY, 4TO
HEeN3BeCTHbIE MapamMeTpbl hapMaKOKMHETUYECKOW MOAENN yaaeTca UAeHTMUUMPOBaTb Aaxe Mo
OOHOMY-OBYM  M3MEPEHUAM  KOHUEHTpaumMm Yy cybbekta. Takon dyHKUMOHan KadecTtsa
npubNMXeHNs UCMOoNb3yeTca ANa  OonpefeneHns  unHameMayanbHbiX  apMakoKMHETUYECKNX
napameTpoB Mpu peleHnM 3agad  uvHOuBMAyanu3aumm [o3upoBaHus. B cnyvae AaHHbIX
TepaneBTUYECKOro fiekapCTBEHHONO MOHUTOPUHIra 6anecoBCKUI MOLAXOA OKa3blBaeTCs €AMHCTBEHHO
BO3MOHbIM.
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®APMAKOKUHETUKALOAFbI KAUTAPY MOCENENEPI: TANOAY XXOHE LIELLIM SAICTEPI
A.WN. TakyaguHa

Ocbl  Mmakanada fblIbIMU  3epmmeyriepoe KondaHbicmarbl barbimmbl  —
ghapmakoKkuHemukarblKk Mooensdeydi mankbinatimbiH 6o5ambi3. TexHUKasbIK, MamemamukarbiK
JKoHe meduuuHarnbiK fFblribiMOapObiH e3apa spekemmecmiei. Macene adam ar3acbiHbIH eH Kypoeri
annapam  6onbin mabbinameiHObIFbIH ~ €CKepe  ombIpbin,  nauyueHmmiH  OeHeCIHIH
cunammamanapblH €CKEPEe OMbIPbIN, €H XaKCbl mepanusifibiK acepae ue 605y yWiH Xeke macin
Kaxem. [Napamempnik ombacbsiOaH 6eneini 6ip modenbdi maHOay modesnbldik napamempriepOoiH
MoHOepiH  berneiney  XofbIMEH XXy3ez2e  acbipbinadbl.  ®DapMakoKUHemuKasblK — yneiney
ougpgbepeHyuandblik meHOeynep XydenepiHiH mikened Hemece Kepi ecenmepiH wewy
KaxemminieiH a3alimaldbl. Ceben-Homuxe KambiHacmapbl 6olibiHda bardaprnaHraH mikesnel
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npobnemarnapdbl KapacmeipalibliK. bi3 cebern-candapdbiH e3apa baliniaHbICbIH KarnnbiHa Kenamipyzae
6atinaHbicmebl Kepi npobriemanapra epekwe Hasap aydapambi3. Kepi miHOemmepdiH Oypbic emec
6onybl. deHmucgbukayusinay maricbipMmanapbiH catikecmeHdipy. MeduuyuHa meH buonoausiOafbi
MamemMamukarnblK Moacenenepdi wewy ywiH Bayesian odici. [osanaydbl OepbecmeHdipy
MacernenepiH wewy KesiHoe xekesrieceH hapMaKoKUHemuKarsbIK rnapamempriepoi aHblIKmay ywiH
XKakbIHOamy carnacbiHblH OyHKUUOHaNObIfbI.

TyliH ce30ep: hapmakokuHemuka, MoOesb, Kepi, mikened, rnpobrema, KUCbIHCbI30bIK

REVERSE PROBLEMS OF PHARMACOKINETICS: ANALYSIS AND METHODS OF SOLUTION
A. Takuadina

In this article, we will discuss the current direction in scientific research — pharmacokinetic
modeling. Interaction of technical, mathematical and medical sciences. The problem is the need for
an individual approach, taking into account the characteristics of the patient's body, to obtain the
best therapeutic effect, considering that the human body is the most complex apparatus. The
choice of a particular model from a parametric family is accomplished by fixing the values of the
model parameters. Pharmacokinetic modeling reduces to the need to solve the direct or inverse
problem of systems of differential equations. Let us consider direct problems oriented along the
course of the cause-effect relationship. We will pay special attention to the inverse problems
associated with the reversal of the cause-effect relationship. Incorrectness of inverse problems.
Identification tasks identification. Bayesian approach for solving mathematical problems in
medicine and biology. Functionality of the approximation quality for the determination of individual
pharmacokinetic parameters when solving the problems of individualization of dosing.

Key words: pharmacokinetics, model, inverse, direct, problem, incorrectness
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XK Ba -, AK. Cmarynos -, M.T. ranmeBa“, B.Y. Ymn B
A.X. XacTtaeBa !, AK. Cmarynos !, M.T. Hypranuesa? B.Y. YMup3akos®
1Ka3axckuit HaLMoHanbHbIN arpapHbii yHUBEpcuTeT, r.AnmMaThbl
2KazaxcTaHCKO-ANOHCKUA MHHOBALMOHHbLIN LIEHTP, . ANMaThl

XCKUN Hay4HO-uUccneaoBaTeNibCKMM WMHCTUTYT >XMBOTHOBOACTBA WM KOPMOMNPOW3BOACTBA,
3Kasaxc ay4yHo-uccrnegoBaTenbe c OTHOBOACTBA OpMOMNPOM3BOACTBA
r.AnmaTbl

XXUPHOKUCINOTHbIX COCTAB MOJIOKA KOPOB YEPHO-MECTPOM NMOPOAbI

AHHOmMauusi: B cmamse npedcmaesneHsbl Mamepuaribl 1o ornpedesieHuUo XUPHOKUC/IOMHO20
cocmasa Mosioka Kopog 4YepHo-riecmpol nopodbi AO AlK «Adan» AnmamuHckou obnacmu 8
rnepuod® 3umHe-cmolifiogoeo  codepxaHusi. MccnedoseaHusi  npoeoOusiuUCb Ha  2a3080M
xpomamoepagpe Shimadzu GC-2010 Plus ¢ nnamMeHHO-UOHU3AaUUOHHBbIM OemeKmopoM 8
KazaxcmaHcko-5InoHCKOM UHHO8aUUOHHOM ueHmpe. B pabome codepxxamcsi cgedeHusi 1o
uccrne®o8aHU0 XUPHOKUCIIOMHO20 cocmaesa unudos Morioka Kopoe YepHO-riecmpoli rnopodsbl 8
rnepuod 3umHe-cmolisioeo2o codepxxkaHusi. [lonydyeHHble OaHHble MO XUPHBLIM Kucriomam 8
3asucumocmu om opodbl MOJIOYHO20 CKOma ce3oHa 2o00a. Tak no co0epxxaHur CyMMbl
MOJSIUHEHAChIWEHHbIX XUPHbBIX Kucrom rnpeuMmywecmso npuHadnexum koposam |l epynnbr —
4,07%, npomue 3,64%- kKopoebl | epynnbl. brazonpusmHoe COOMHOWEHUEe Ccodep)KaHust
HEeHaCbIWEHHbIX XUPHBLIXKUC/IOM [1O/y4EHO 8 XUpe MOJioka y Kopos | — ornbimHoU epynnbl.
ColdepxkaHue HacCbIWEHHbIX XUPHbIX Kucrom, 6onbwe 8 MOIOYHOM Xup Kopoe Il — epynnbi, a
MacsisiHou, nocmynarouux 8 op2aHu3M 8 OCHOBHOM JlUlWb C MOJIOKOM, 6Oosibwe 8 MOTOYHOM XUp
Kopoe | — epynnbl.

U3 HacbIWEHHbIX XUPHbIXKUCIom 8 mosnoke | u Il — onbimHol epynnbl npeobnadaem
nasbMumuHosas Kucrioma. Heckonbko 6onbwe ee codepxaHue oKa3anocb 8 MOsioke Kopos |l -
epynribl.

Knroyesnbie crnioga: XUpHOKUCIOMHbLIU cocmas, 2a3oeasi XxpoMmamozspaghusi, MOJI0KO, YepHO-
necmpas nopoda, HacblWEHHbIE XUPHbLIEKUCIIOMbI, HEHACIUEHHbIE XXUPHbBIE KUC/I0Mb]
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BBegeHue. Bronormyeckas LEHHOCTb XMPOB KaK MULLEBOrO NpoaykTa onpenensiertcs,
HanU4MeM MoSIMHEHACbILLEHHbIX XUPHbIX KUCIOT cemMencTBa omera-3 u omera-6. Kncnotel omera-3
N omera-6 He CUHTE3MPYIOTCS B OpraHn3Me YenoBeka U Ux HeJoCTaTOK OTpaXkaeTcs Ha npoueccax
obmeHa BelLecTB.

B mMono4HoM xupe cogepaHve NONMMHEHACHILLEHHbIX XUPHBIX KUCIOT orpaHnyeHo. BmecTte
c Tem npu ynotpebneHun 0,5 n monoka nokpbiBaetca nodtn 20 % cyToyHOM noTpebHoCTU B
yKa3aHHbIX Bblille KucnoTax [1].

Mo 3apybexHbIM MCTOYHMKAM (PYHKLMOHANbHOMY 3HAYEHUIO HACbILLEHHBIX XXUPHbBIX KACIOT
SAT copepxaHue KOTOpbIX cocTaBnsdeT B Mornoke oT obuwern cymmbl 70% W HeHacCbIWEHHbIX
UNSAT u c ogHon aBonHown cBasbto UNSAT MONO - 25% v gBymsa 1 6onee ABOMHbIMWU CBA3SIMU
— UNSAT POLY 5% [2].

CocTaB XMPHbIX KUCAOT MOSIOYHOIO XXMpa 3HAYUTENbHO M3MEHYMB M 3aBUCUT OT KOPMOBbIX
dakTopoB, CTaguMM nakTaumm, ce3oHa roga, reorpaduyeckon 30Hbl, MOPOoAbl XMBOTHLIX. B
3aBMCUMOCTM OT Ce30Ha roda KOMMYecTBa HEHACHILWEHHbLIX XXMPHBLIXKUCIIOT B JIETHEM MOMOKe
coctaBnseT 34-47%, a 3umHem 25- 39% [1], [3].

MaTtepuanbl 1 MeToabl UccneaoBaHWK. [Nsi BbINOSHEHMA paboTbl B MOMIOYHOM cTaje
yepHo — nectpou nopoabl AO AlNK «Agany B nepuog ceHTabpb — okTabpb 2017 roga no npuHUmny
aHanoroB 6bino cdopmupoBaHo 2 rpynnbl kopoB no 10 ronos B KaXaow B 3aBUCMMOCTU OT
Bo3pacTta (I rpynna — 1 oTena, Il rpynna — 2 oTen u crtapLue), a TaK e Nno Mecsuam nakTaumu.
YcnoBusi cogepaHusi, KOPMIeHUst 1 JoeHust Obinn cpaBHUTENbHO oauHakoBbiMK. CopepkaHune
KOPOB Ha MOSO4YHOM ToBapHOM depme 0e3 npuBs3Hasi, OOEHWE KOPOB OCYLLECTBASETCA B
AounobHoM 3arne Tuna «Enoyka — 24». [loeHne KopoB AByKpaTHoe.

[ns nccnenosaHns GbIM B3STbl NPOOLI B 3MMHE-CTONMOBbLIN nepuog, HavmHasa ¢ 10 gekabpsa
OAVH pa3 B Aekagy B utore 3 pasa B MecsLl Bcero 3a gekabpb 9 npob oT kaxgon koposbl 3a 1
Mecsil, B Te4YeHMe 3MMHe-CTOMNOBbIM nepuofd (aekabpb, sHBapb, deBpanb) byaeT B3saTo oT 20
kopos — 180 npob.

MpobonoarotoBKy W onpefeneHne  >KMPHOKUCAOTHOTO  CcOoCTaBa  OCYLEeCTBNANM B
cootBetctBMM C¢ [OCT 32915-2014 «Monoko wn MomnoyHas npogykumda. OnpeneneHve
YXMPHOKMCIIOTHOIO COCTaBa XMPOoBOW hasbl METOLOM ra3oBOM xpomaTorpadoumny.

[ns ueHTpndyrmpoBaHMe MOSIOKO HanMBaem B OBE LEHTpudyxHble npodupku (no 50 cm B
Kaxgy) u ueHtpudyrmpyem npm 10000 ob6/mmH B TedeHme (1511) muH. 3atem cHuMmaeTcs
BEPXHAA XMpPoBasA pakumus 1 nepenveaem B cTakaH eMKocTbio 250 cm®, K Helt noGasnsem 150
cm® rekcaHa Ans roMoreHM3auuy B roMoreHn3aTope B TedeHue 3-5 MUH npy YacToTe BpalleHust
Hoxern oT 2000 go 5000 o6/muH. [danee oTaoensieM rekCaHoBbIM CIION C PacTBOPEHHLIM B HEM
XXVUPOM 1 NEepeHOCHM ero B KPYrioAoHHYH konby BMecTMMocTbio 250 cm3, KoTopyto noacoeanHaem
K pOTALMOHHOMY UCMApUTENIO N NOJSTHOCTBIO OTFOHSAAEM pacTBopuTenb npu Temnepatype (70+2)°C.
[Mony4YeHHy0 XMPOBYIO IPaKUMIO UCMOMb3yeM AN NPUrOTOBEHNS METUMOBLIX 3(PUPOB XUPHbIX
KMCNOT.

WccnegoBaHve  XXMPHOKMCNOTHOMO COCTaBa MpPOBOAMAM  HA rasoBOM  XpomaTorpade
Shimadzu GC-2010 Plus ¢ nnameHHO-MOHU3AUMOHHBIM OETEKTOPOM M KanUITNSIPHOM KOJTOHKOW
Agilent J&W Columns GP-Sii 88 for FAME pasmepom 100 m x 0,25 mm x0.2 mkn. [asoBoe
nuTaHve OeTeKTopa OCYLWEeCTBNAETCS OT perynatopa rasoBblX MOTOKOB CreaylowuMu rasamu:
a3oT, BOAOPOA M BO3AyX; MakcumanbHas Temnepatypa aeTektopa 260 °C; TemnepaTypHble
napameTpbl: 100°C — 5MuH, Ao 210°C - 8muH. Co ckopocTbio 4°C/muH, oo 240°C — 25MuH co
ckopocTbio 10°C/MUH; 06bem BBOAMMONM Mpobbl — 1 MKn. MoTok AeneHve npo6 1/40.

PesynbTaTbl uccnepaoBaHuA. [aHHble MCCNEeAOBaHUSA >XMPHOKMCIIOTHOMO COCTaBa Xupa
MOJIOKa KOPOB OTpaXKeHbl Ha pUcyHke 1 n 2.

KoHueHTpauusa SAT — B xupe mMorioka KopoB | OnbITHOW rpynnbl coctaBuno - 63,67%, Bo
onbiTHOM rpynne — 69,23%. KoHueHTpaums UNSAT MONO cootBeTcTBEHHO — 28,61% 1 22,68%.
KonuuectBa nonnHeHachIWeHHbIX XXMPHbIX kucnoT (C18:2; C18:3) 1o koHueHTpaums UNSAT POLY
—3,64% v 4,07% (tabn. 1).

B CTpyKType XMPHOKUCIIOTHOrO COCTaBa MOJSIOYHOMO XXMpa MOJSIOKa KOPOB OMbITHBIX rPymmn
coAepaHue HacblILWeHHbIX XnpHbIX kucnoT (C4:0; C6:0; C8:0; C10:0; C12:0; C14:0; C16:0; C18:0;
C20:0) coctaBuno B | rpynne - 63,67% v Bo Il rpynne — 69,23%, B TOM u4ucre KonvyecTBa
nanbmutuHoBon kucnotbl (C16:0) B | rpynne — 27,77% w Bo Il rpynne— 30,77%. MacsanHas
kncnota (C4:0) B | rpynne — 3,09% wn Bo Il rpynne — 0,98%. CteapuHoBas kucnota (C14:0) —
14,17%; 13,33%. Kanpunosas kucnota (C8:0) — 1,36% 11,59% cooTBETCTBEHHO.
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Tabnuua 1 — XKMpHOKMCNOTHBIN COCTaB MOJIOKa KOPOB anartayckor nopoabl

YcnosHoe HanmeHoBaHue xunpHoi | MaccoBasi 4ons XXUPHOW KUCMOThI,
o o | rpynna | Il rpynna

0603|:|aquV|e KMCIOThI MO TPMBUarbHON Yo OT CYMMbI XXUPHbIX KUCIOT MO =10 =10

YXUPHOW KNCIOTbI HOMeEeHKnaType FOCT P 52253-2004
HacblLeHHble XXMUPHbIE KUCMOTHI
C4:0 MacnsiHas 2,0-4,2 3,09 0,98
C6:0 KanpoHoBas 1,5-3,0 2,37 2,24
C8:0 Kanpunosas 1,0-2,0 1,36 1,59
C10:0 KanpuHosas 2,0-3,5 2,71 3,74
C12:0 NaypuHoBsas 2,0-4,0 2,78 4,05
C14:0 MupuctnHoBas 8,0-13,0 9,42 12,35
C16:0 ManbmutTMHOBas 22,0-33,0 27,77 30,77
C18:0 CreapuHoBasi 9,0-13,0 14,17 13,33
C20:0 ApaxuHoBasi 0o 0,3 0 0,18
MOHOHEHAaCbILWEHHbIE XUPHbIE KUCNOTbI
C14:1 MwupucTonenHoBas 0,6-1,5 0,58 0,75
C16:1 [ManbmMuTONEHOBAs 1,5-2,0 1,71 1,36
C18:1 OnenHoBas 22,0-32,0 26,32 20,57
MonunHeHacbIWEHHbIE XUPHbIE KUCNOTbI

C18:2 JInHoneBas 3,0-5,5 2,94 3,47
C18:3 JInHoneHoBas oo 1,5 0,70 0,60
HachblLeHHble KUCNOTbI 63,67 69,23
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HeHacbliweHHble kucnoTbl (HHXKK) 32,25 26,75
MoHoHeHacblIweHHble kucnotbl (MHHXKK) 28,61 22,68
MonuHeHacblweHHble kucnoTbl (MHHXK) 3,64 4,07
Mpouyne 4,08 4,02

CopepaHve MOHOHEeHaChIWeHHbIX XUpHbIX kucnoT (C14:1; C16:1; C18:1) coctaBuno B |
rpynne — 28,61% w Bo |l rpynne — 22,68%, B ToM yncne mmpuctonenHosas kucrnota (C14:1) — B |
rpynne — 0,58% wu Bo Il rpynne — 0,75%. ManemutoneHosas kucnota (C16:1) — 1,71%; 1,36%.
OnewuHosag kucnota (C18:1) — 26,32% 1 20,57% COOTBETCTBEHHO.

CopepxaHve nonuHeHacblWweHHbIX XUpHbIX Kncnot (C18:2; C18:3) coctaswno B | rpynne —
3,64% v Bo Il rpynne — 4,07%, B ToM 4ncne nuHonesas kucnota (C18:2) — B | rpynne — 2,94% v BO
Il rpynne — 3,47%. JinHoneHoBas kucnota (C18:3) — 0,70%; 0,60%.

B coctaBe MOHOHeHachIWeHHbIX >XMpHbIX Kucrot (UNSAT MONO) makcumarnbsHoe
KonuyectBa xapaktepHa ans oneumHoson kucnotbl (C18:1) 26,32% wu 20,57% B | n |1l rpynnax
COOTBETCTBEHHO. B Xnpe mornoka kopos 2-ro u ctaple otenos (ll-rpynna) onenHoBon KUCMOThI
ObINo MeHbLle Ha 5,75%.

B coctaBe nonuHeHacbiWweHHbIX XUpHbIX kncrnot  (UNSAT POLY) wmakcumarnsHoe
Konu4yectBa xapaktepHa ans nuHoneson kucnotbl (C18:2) 2,94% w 3,47% B | n Il rpynnax
COOTBETCTBEHHO. B xupe Mmornoka kopos 1-ro otena (l-rpynna) IMHONEBON KUCHOTbI ObINO MEHbLUE
Ha 0,53%.

JInHonesas (C18:2) u nuHoneHosada kucnotbl (C18:3), 6narogaps cBoMm GMONOrMYeCcKnM
cBoncTBaMm, npupasHuBaeTca K ButamumHoM (F). JinHonesasa (C18:2) n nuHoneHoBasi KUCIOTbI
(C18:3) oTHOCATCA K He3amMeHUMbIM (3cceHumanbHbiM) HyTpueHTam [4]. copgepxatca 2,94% (I-
rpynna) n 3,47% (Il —rpynna) a tak xe 0,70% n 0,60% coOTBETCTBEHHO.

Mo copepxaHuo B MOJSIOYHOM >XMpe Hamboriee B1onornyeckn BaXHbIX NOSIMHEHACHILLEHHbIX
XMPHbIX KACMOT NPevMyLLEeCcTBO NpuHaAnexuT B Mornoke kopos Il rpynnel — 4,07%, npoTtus 3,64%
KOpoBbI |-rpynnbl.

Kak n3BecTtHo, 4eM Borblue B COCTaBe XuMpa HeHaCbIWEeHHbIX XXUPHbIX KUCMOT, TEM MeHbLUe
Temnepatypa ero nnaeneHus, a, cregoBaTenibHO, Bblilwe ero ycsosieMocTb [5]. [aHHbIN
nokasaTtesnb fyywe B Moroke y kopoB | rpynnbl — 32,25%. YpoBeHb onTUMarnbHbIX nokasatenemn K
COOEepXKaHUI0 3TUX KUCMOT cocTaBndeT — 38-47%. MeHbllee cogep’kaHne HeHACHILEHHbIX XXUPHbIX
KACNOT B CpaBHEHWM C ONTMManbHbIMU TPeOOBaHUAMM B MOJSIOKE KOPOB 0B6enx ONbITHbIX rpynn
06BbACHAETCS BNUAHMEM Ce30Ha roga.

Takum obpasoM B pesynbTaTe WCCNeAOBaHUSA XUPHOKUCIIOTHOIO COCTaBa Xupa MOSoka
KOpOB YepHO — MEecCTPoW MopoAbl 3UMHME — BECEHHUW nepuoga nakrauuu BbISBUNO pasnuyve
Mexay OBYMS ONbITHLIMW rPynNnaMm NO KONMYECTBY HaCbILWEHHbIX XUPHbLIX KUCHOT 5,56% B nonb3y
kopoB Il rpynnbl. HeHacbIWweHHbIX XUPHbIX KucnoT 5,50% B nonb3y KopoB | rpynnbl.
MoHOHeHacbIWEHHbIX XUPHbIX KkucroT 5,93% B nonb3y kopoB | rpynnel. [lo cogepxaHuio
MOSNMMHEHACHILEHHbIX JXMPHbIX KWACMOT pasHuua Mexay OnbITHbIMU FpynnaMy okKasanocb He
3HauYUTErNbHON.

BbiBOAbLI.
1. MNo cogepxaHM0 CyMMbl NMOSIMHEHACHILLEHHBIX XXUPHbIX KACMOT MPEenMYyLLECTBO MPUHAONEXNT
koposam Il rpynnbl — 4,07%, npotunB 3,64 %- KopoBbl | rpynnbl.
2. BnaronpuaTHoe COOTHOLWEHNE coaepXXaHUsi HEHACIWEHHbIX XUPHBIXKACIOT MOMYYEeHO B Xupe
MOMoKa y KOpoB | — ONbITHON rpynmbl.
3. CogepxaHue HacbIWEHHbIX XXUPHbIX KACIOT, 60rblie B MOIOYHOM Xup KopoB Il — rpynnel, a
MacnsiHOW, NOCTyNatLWnX B OPraHM3M B OCHOBHOM fNWLLUb C MOJSIOKOM, GoribLue B MOSIOYHOM XUP
Kopos | — rpynnbl.
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6. TOCT P 52253-2004 Macno n nacta macnsiHas u3 KopoBbero mosioka. Obwue TexHudeckme
ycnoBus (¢ MameHeHnem Ne1).

KAPA — AJ1A CUbIP T¥KbIMbIHbIH MA/ KbILKbIJT K¥PAMbI
A. XK. Xactaesa, A.K. Cmarynos, M.T. Hypranuesa, B.Y. YMupsakon

Makanada Kbickbl Kopada bary keseHiHOeai Animambl 061biCbiHbIH «Adasi» AOK AK-HbIH
Kapa-ana myKkbiMObl cubipriap CymiHiH Mal KblWKbINObIK KypaMbiH aHbikmay 6o0lbIHWwa
Mamepuandap kenmipineeH. 3epmmey KasakcmaH->KanaH UHHO8ayuUsbIK opmaribifbiHbIH OmMmMmal
— UoHOay demexkmopbiMeH Shimadzu GC-2010 Plus e2a3dbl xpomamozpaghbiHda Xypaisindi.
XKymbicma KbicKbl Kopada bary ke3eHiHOeai Kapa-ana myKbiMObl cubipriap cymi nunudmepiHiH mad
KbIWKbINOLIK KypambiH 3epmmey bolibiHwa masimemmep 6ap. XKbiil MayCbiMbIHbIH cymmi marl
mykbiMbiHa 6alinaHbicmbl Mal KbiwKblidapbl 60UbiHWa arnbsiHFaH manimemmep. MeaceneH
ronukaHbiknaraH Mal KblWKbIndapbl XuUbIHMbIFbIHbIH 60nybiHa Kapal 6acbiMObinibiK 1l mon
cublpnapbiHéa — 4,07%, |-mon cubipnapbiHOa 3,64%. KaHbiknaraH mal KblWKblOapbIHbIH
natibikmbl apa canmarbl | — mexipube mobbl cubipriapbiHbiH CYmiHEeH arbiHObIl. KaHbikkaH mad
Kblwkbindapsl || — mon cubiprapbkl cymiHiH mMalibiHOa Kebipek, an arf3ara meK cymreH KernemiH
macrnisiHasi Mal KbIWKbIbl 1-morn cublpriapbiHbiH cym MalibiHOa Kebipex.

KaHbikkaH mal KbiwkbindapbiHaH | xoeHe || — moaxipube mobbl cymiHde nanbMumuH
KblwKblbl 6aceim. On Il — mon cubipnapsl cymiHOe Kebipek 6011bIn WhIKmab.

TyliH ce3dep: mall KbiWKbINObIK KypaM, 2a3dbl XxpomMamozpachusi, cym, Kapa-ana myKbiM,
KaHbIKKaH Mal KbiwKblidapbl, KaHbiKnaraH Mal KbiluKblidaphbl.

FATTY ACID COMPOSITION OF MILK OF COWS OF BLACK —MOTLEY BREED
A. Khastaeva, A. Smagulov, M. Nurgalieva, B. Umirzakov

The article presents materials on the determination of the fat-acid composition of milk of
cows of black and motley breeds of JSC "APK" Adal "in the Almaty region during winter-stabling
maintenance. The studies were carried out on a gas chromatograph Shimadzu GC-2010 Plus with
a flame ionization detector at the Kazakh-Japanese Innovation Center. The work contains
information on the study of the fatty acid composition of milk lipids in black-and-motley breed cows
during winter-stabling maintenance. Obtained data on fatty acids depending on the breed of dairy
cattle of the year. So, in terms of the content of the sum of polyunsaturated fatty acids, the
advantage belongs to the cows of group Il — 4.07%, against 3.64% — the cows of group I. A
favorable ratio of the content of unsaturated fatty acids was obtained in milk fat in cows of the | —
experimental group. The content of saturated fatty acids, more in the dairy fat of cows of the Il —
group, and oily, entering the body mainly with milk, is larger in the milk fat of the cows of the | —
group.

Of the saturated fatty acids in milk | and Il — the experimental group, palmitic acid
predominates. Somewhat more of its content was found in the milk of the cows of the II-group.

Key words: fatty acid composition, gas chromatography, milk, black-motley breed, saturated
fatty acids, unsaturated fatty acids.

MPHTW: 65.63.03

A.T. AmaHoBa, C.C. Toneyb6ekoBa
ocynapcTBeHHbIN yHMBepeuTeT nmenn LWakapruma ropoga Cemen

UCCNEOOBAHME MUKPOBUOJTIOMMYECKUX U MOKA3ATEJIEN BE3OMACHOCTHU
KUCJTOMOJIOYHbIX HAMUTKOB (KE®PUPA), PEAJIU3YEMbIX B TOPIrOBbIX CETAXT.
CEMEW HA COOTBETCTBME TPEBEOBAHUSAM TEXHUYECKUX PEFNIAMEHTOB
TAMOXEHHOIO COIO3A

AHHOmMauyus: B cmamee npusedexb! pe3yrismamsl uccriedo8aHuli MUKpObuono2u4eckux
rnokasamersneu Keghupa pasnuydHbix rpouzsodumersiel, KOmopbie KOMMIeKmMym mopao8yto cemb
2opoda Cemeli. Ha cezodHawHul OeHb Habrolaemcsi ece eos3pacmarowull UHmepec K
KUCIIOMOJI04YHbIM 1POdyKmam, codepxxaujuM MUKpOOp2aHU3MbI-pobuomuku (bugpudobakmepuu,
ayudopusnbHble MOJIOYHOKUCIbIE ManoyYku u 0p.), Komopble sensomcs npedcmasumensamu
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HopmarsibHOU Kuuwe4dyHol Mukpoghriopbl 4dernogeka. OOHUM U3 Hauboriee pacrpocmpaHeHHbIX U
MOJ1€3HbIX MOJIOYHO-KUCIIbIX MPOOYKMO8, KOMopble HEU3MEHHO 10/1b3ytomcsi 60/1bWUM CripOCOM Y
HaceneHusi sensemcs kegup. OH OMHOCUMCS K MOJIOYHbIM MPOOYKMamM C M08bIWEHHbIM
col0epxxaHuem benka, maKk Kak 6 pe3ynbmame o006e380XusaHuUsi caycmka 8 npodykme
KOHUeHmpupytomcs 6esok u xup. B Hawem numaHuu keghupy omeodumcsi 0O4eHb 8aXXHOE MECMOo
u o npuyuHe OocmamoyHo 6osbwo20 nompebreHuss  KUCOMOJMOYHbIX —Harnumkos U
8eposimHOCMU  3apa)eHusi  MpPodyKmoe  8pedOHOCHbIMU  MUKPOOP2aHU3Mamu,  Mo3momy
Heobxodumo obecriedums 6e3ornacHOCMb OaHHbIX MPOdyKMOos.

Knro4veebie criosa: KUC/IOMOsIOYHas npodyKyusi, moeapornpou3gooumersu, Ka4yecmeo,
rnokasamernu, 6e3onacHocms

MonoyHas NPOMbILLNIEHHOCTb OTHOCUTCA K OTpacnu, KOTOPOW NpuHaanexuT ocobast ponb
B peleHnn 3agad no obecneveHuto HaceneHust npogoBonbcTBMeM. [poaykums MOMOYHON
NPOMBbILLIIEHHOCTN BOCTpeboBaHa BCEMM CIOSIMW HaceneHus He3aBMCMMO OT MaTtepuanbHOro
MONnoXeHnsi, MecTa npPOoXuWBaHUA U Bo3pacTa noTpebutenen, MNO3TOMY PbIHOK MOMOYHbLIX
NpPOAyKTOB NOCTOSIHHO pa3BUBaETCS.

MpoOM3BOACTBO KUCIOMOSIOYHOM NpOAYKUMKM pacTeT BO BceM Mupe. KncnomornouHble
NPOAYKTbl OKa3blBalOT MOMOXUTENbHOE BO3OENCTBME HA NULLEBAPUTENbHYIO CUCTEMY YerioBeka.
OTo0 npoucxoauT B pesynbrate psga OGMOXMMUYECKMX MNPOLECCOB, MNPOTEKalwWmMx npwu
CKBaLLMBaHMM MOJSIOKa, obpasyeTcs MOSOYHOKUCNas MuKpodropa, umerolas B CBOEM cocTaBe
pasnuyHble BewecTBa (MOSIOYHYIO KUCMOTY, CNMPT, YIAEKUCNbIA ras, aHTubuoTukm u ap).
YCBOSIEMOCTb KMCITOMOJSIOYHbIX MPOAYKTOB Bbille, YeM YCBOSIEMOCTb CBEXET0 MOJIOKa.

NccnenoBaHus MMKpobuornormyeckux nokasarenemn kedupa wectn o6pasuoB pasnmnyHbIX
TOBapOnpou3BoaMTENEen npoBOAMIMCL B nabopaTtopunM MOSIoKa UM MOJSIOMHOM  MPOAYKUMMK
Cewmelickoro cdomnmnana TOO «KasHUW nepepabaTtbiBatoLlen n NULLEBOM MPOMBbILLIIEHHOCTUY.

B 3apayy wuccrnegoBaHus BXoauno onpegeneHne MUKpobuornornveckux nokasaTtenen
Kepmpa pasnunyHbIX TOBapOMNpOU3BOAUTENEN, peannsyembix B ToproBom cetn r. Cewmen.
OCHOBHbIMW 13 3TUX NOKa3aTenen obInu:

—  KOJIMYECTBO MOFIOYHOKUCHLIX MUKpooprannamos, KOE/T;

—  KONnMyecTBO GakTepuii rpynmbl KULWEYHbIX nanoyek, B 0,1 r npoaykTa;

— KonmyecTBo gpoxoken, KOE/T;

— konn4yecTBo nneceHn, KOE/T;

— KonmyecTBo S. aureus, B 1,0 r npoaykTa;

— KOMMYeCTBO NATOreHHbIX MUKPOOPraHM3MOB, B TOM Yucrie canbMoHennbl, B 25,0 r
npoaykra.

OObeKkTbl UccrnegoBaHUsA

Ona  uccnepoBaHust  kayecTBa  Kedmpa  pasfiMYHbIX  TOBapOnpomsBoauTeEnen,
peanusyembix B TOproeomn ceTtu r. Cemen, 6binm B3sThl cnegyowime obpasupl:

O6pasey 1. Kedmp, xmpHoctb 1% npounssogutena AO «Cyt» («FoodMaster»), B 142620,
Pecnybnuka KasaxctaH, NaBnogapckasa obn., r. [Naenogap, yn. akagemuka bektypoea, 139. CT
885-1907-12 AO-03-2011.

MuweBasa ueHHOCTb NpoaykTa (cogepxanue B 100 r): xup — 1; 6enok — 3,2; yrneesogbl —
4,6. OHepreTnyeckasl LEHHOCTb (KanopuhiHocTb) B pacyeTe Ha 100 r npogykta coctaensieT 40
Kkan. KonvyecTtBO MOMOYHOKMCIBIX MUKPOOPraHM3MOB Ha Hayano cpoka rogHOCTM npoaykra He
meHee 1x107 KOE/r. KonnyecTBo OpoXKen Ha KOHeL, Cpoka rogHOCTV npoaykrta He meHee 1x104
KOE/r.

CocTtaB npogykTa: HOpManM3oBaHHOE MOJIOKO, kedbmpHasa 3aKkBacka.

Macca HeTtTOo 1000 rpamm, gata usrotoBneHusa npogykra 02.02.18, cpok rogHocTn 23
CYTOK npwu TemnepaTtype (4+2) °C.

O6pasey keupa ynakoBaH B «Tetra-Pak» € KpbiLLeykon.

O6pasey, 2. Kedwup, xumpHoctb 2,5% npomussogntens AO «Cyt» («FoodMaster»), B
142620, Pecnybnuka KasaxctaH, MaBnogapckasa obn., r. MNMasnogap, yn. akagemuka bektyposa,
139. CT 885-1907-12 AO-03-2011.

Muwesas LeHHOCTb NpoaykTa (cogepxanue B 100 r): xxup — 2,5; 6enok — 3,1; yrnesoabl —
4,6. OHepreTuyeckas LEHHOCTb (KamopuirHocTb) B pacdete Ha 100 r npogykta coctasngeTt 53
Kkan. KonvyecTtBO MOMOYHOKMCHbIX MUKPOOPraHM3MOB Ha Hayano cpoka rogHOCTWM npoaykTa He
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MeHee 1x107 KOE/r. Konn4ecTBO OpOXKeN Ha KOHeL, cpoka rogHOCTW npoaykTta He meHee 1x104
KOE/r.

CocTtaB npogykTa: HOpManM3oBaHHOE MOJIOKO, kedbmpHasa 3akBacka.

Macca HeTtTo 1000 rpamm, gata usrotoBneHmda npogykra 02.02.18, cpok rogHocTn 23
CYTOK npwu TemnepaTtype (4+2) °C.

O6pasey kecumpa ynakoBaH B «Tetra-Pak» ¢ KpblLLe4KON.

O6pasey, 3. Kedwup, xumpHoctb 1,5% npoussogutena TOO «Omunby, Pecnybnuka
KasaxcraH, BKO, r. Yctb-KameHoropck, yn. umenn A. MNMpotosaHoBa, 5. TOCT 31454-2012.

Muwesas LeHHOCTb NpoaykTa (coaepxanume B 100 r): xump — 1,5; 6enok — 3,0; yrnesoabl —
4,2. DHepreTnyeckas LIEHHOCTb (KanopurHocTb) B pacyeTe Ha 100 r npogykta coctasnseT 42
Kkan. KonvyecTtBO MOMOYHOKMCHbIX MUKPOOPraHM3MOB Ha Hayano cpoka rogHOCTM MPOAyKTa He
MeHee 1x107 KOE/cm3. KonuyectBo ApPOXOKEN Ha KOHeL cpoka rogHOCTW npoaykTta He mMeHee
1x104 KOE/cm3.

CocTtaB npoayKkTa: MOSIOKO HOpManu3oBaHHOE, 3aKBacka Ha KeMpPHbIX rpubKax.

Macca HeTtTo 1000 rpamm, gata uarotoBneHunsa npogykra 07.02.18, cpok rogHoctn 20
CYTOK npwu TemnepaTtype (4+2) °C.

O6pasey Kedhmpa ynakoBaH B « TeTpaPeKc» C KpbILLEYKOMN.

O6paszey 4. Kedup, >xupHoctb 2,5% npoussogutens TOO «3Omunb», Pecnybnuka
KasaxcraHn, BKO, r. Yctb-KameHoropck, yn. umenn A. MNMpotosaHoBa, 5. TOCT 31454-2012.

MuweBas LeHHOCTb NpoaykTa (cogepxkanue B 100 r): xump — 2,5; 6enok — 2,9; yrnesoabl —
3,9. OHepreTuyeckaa LEHHOCTb (KanopumHocTb) B pacdeTte Ha 100 r npogykta coctasnseTr 53
Kkan. KonvyecTtBO MOMOYHOKMCHbIX MUKPOOPraHM3MOB Ha Hayarno cpoka rogHOCTM MPOAyKTa He
mMeHee 1x107 KOE/r. KonnyecTBoO OpoXoken Ha KOHeL, Cpoka roAHOCTM npoaykTa He meHee 1x104
KOE/r.

CocTtaB npoaykta: HOpManu3oBaHHOE MOJIOKO, 3akBacka W3 MWKPOOPraHM3MOB U
OPOXOKEN.

Macca HeTtTo 1000 rpamm, gata uarotoBneHusa npogykra 03.02.18, cpok rogHocTn 15
CYTOK npu TemnepaTtype (4+2) °C.

O6pasey kedumpa ynakoBaH B « TeTpaPeKc» C KpbiLLEYKOMN.

O6paszey 5. Kedump, »xupHoctb 2,5% npomssogutena TOO «MonKOM-IMNasnogap»,
Pecny6bnuka Kasaxctan, 140000, r. lNMaenogap, LieHTpanbHbIn NPOMbILLSIEHHbIA ParOH.

MuweBas LeHHOCTb NpoaykTa (cogepxkanue B 100 r): xump — 2,5; 6enok — 2,9; yrnesoabl —
3,9. BHepreTuyeckas LEHHOCTb (KanopuirHocTb) B pacyeTe Ha 100 r npogykta cocrtaensieT 53
Kkan. KonmyecTtBo MOMOYHOKUCHBIX MUKPOOPraHM3MOB Ha Hayarno Cpoka rogHOCTU MpoAykra He
meHee 1x107 KOE/r. KonnyecTtBo OpoXKen Ha KOHeL, Cpoka rogHOCTV npoaykrta He meHee 1x104
KOE/r.

CoctaB npogykra: HOpManuM3OBaHHOE MOJSIOKO, 3aKBacka W3 MMKPOOPraHM3mMoB U
OPOXOKEN.

Macca HeTTo 500 rpamm, gata nsrotoeneHms npoaykra 03.02.18, cpok rogHoCcTH 15 cyToK
npu Temnepatype (4+2) °C.

O6pasey kedupa ynakoBaH B « TeTpaPeKc» C KpbILLEYKON.

O6pasey, 6. Kedup, xupHocTb 3,2% npoussogntens TOO «MonKOM-Iaenogap»,
Pecny6nuka Kasaxctan, 140000, r. lNMaenogap, LleHTpanbHbIN NPOMbILLSIEHHbIV PaOH.

MuweBas LueHHOCTb NpoaykTa (cogepxanue B 100 r): xump — 3,2; 6enok — 2,8; yrneBoabl —
4,1. DHepreTnyeckas LEHHOCTb (KanopuirHocTb) B pacyeTe Ha 100 r npoaykrta coctaBnseT 56
Kkan. KonvyecTtBO MOMOYHOKMCHbIX MUKPOOPraHM3MOB Ha Hayaro cpoka ro4HOCTM MPOAyKTa He
meHee 1x107 KOE/r. KonnyecTBO OpoXcken Ha KOHeL, Cpoka rOAHOCTM NpoaykTa He meHee 1x104
KOE/r.

CoctaB npoaykta: HOpPManus3oBaHHOE MOJIOKO, 3aKkBacka W3 MUKPOOPraHMsMoB U
OPOXOKEN.

Macca Hetto 0,9 nuTtpoB, gaTta wmsrotoBneHus npogykta 03.02.18, cpok rogHoctun 15
CYTOK npwu TemnepaTtype (4+2) °C.

O6paseL kedupa ynakoBaH B NNaCTUKOBYHO BYTbISKY.

B T1abnuue 1 npeacraBneHbl pesynbTaTbl UCCNEAOBAHUA  MUKPOOMOMOrMYEeCKUX
nokasartenen ka4yectsa kedupa Lwectn obpasuoB.
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Tabnuua 1 - Mwukpobuonornyeckne KadectBa kedmpa LWECTM  PasnUYHbIX
I'IpOI/I3BOD,I/1TeJ'IeI7I.
Kedmp 2,5 % Kedowp 3,2 %
0, 0,
Kecpup 1 % Kedpup 2,5 % Kedcup 1,5 % Kedup 2,5 % XUPHOCTKN XUPHOCTKN
KMPHOCTM XUPHOCTU
Copepxutcs B KMPHOCTU KMPHOCTU Npov3BOAMTENS | NPOU3BOANTENS
npou3BoOAMTENS | NpousBoAUTENS
100 r npoaykTa npoussoauTens | npoussoauTens TOO TOO
AOC «Cym AOC «Cym» TOO «3munb» | TOO «Imunb» «MonKOM- «MonKOM-
(«Food-Master») | («Food-Master»)
Masnopap» MNasnopap»
Konunyectso
MOMO4HOKNCTILIX 2,0%107 3,0*107 2,0%107 2,5%107 2,5%107 3,0%107
MUKPOOPraHn3moB,
KOE/r
BakTepuu rpynnbi
KULLEYHBIX He He He He He He
nanovek, B 0,1r 0oBHapyxeHo oBHapyxeHo oBHapyxeHo 0o6HapyXeHo 0oBHapyxeHo oBHapyxeHo
npoaykra
Opoxokn, KOE/r 1,1*10* 1,2¥10* 1,1*10* 1,1*10* 1,0%10* 1,1*10*
Mnecenu, KOE/r He He He He He He
0BHapyxeHo 0BHapyxeHo 06HapyXeHO 06HapyXeHo 06HapyXeHo 06HapyXeHo
S.aureus,B 1,01 He He He He He He
npogykra oBHapyxeHo 0oBHapyxeHo o6HapyXeHo 0o6HapyXeHo 0o6HapyXeHo 0oGHapyxeHo
[MaToreHHble
MUKPOOPraHn3mbl, He He He He He He
B TOM uncne obHapyxeHo obHapyxeHo obHapyxeHo obHapyxeHo obHapyxeHo obHapyxeHo
canbMOoHenna, B py: py: py: pyx pyx pyx
25,0 r npoagykTa
Mo pe3ynbTatam MI/IKpO6I/IOJ'IOFI/I‘-IeCKOFO nccnegoBaHNA KadectBa Ke(*)I/Ipa wecTtu

obpasuoB  pasnuuHbix  ToBaponpoussoauTenen: kedmp  npoumssogutens AO  «Cyt»
(«FoodMaster»), kedoup npomnssogutens TOO «Imunby, kedup npomssogutens TOO «MonKOM-
MaBnogap», OTKNOHEHW OT HopM pernameHTupyembix TP TC 033/2013 «O 6e3onacHOCTM MoJsioKa
N MOJTOYHOM NPOAYKLUMM» He ObINo BbiBMIEHO [1].

WccnepoBaHna nokasatenen ©es3onacHOCTM kedupa LWwecTtu ob6pasuoB  pasfmyHbIX
TOBaponpou3BoguTenen npoBOAUNNCL B UCMbITATENbHOW  peruoHanbHon  nabopaTtopumn
WHXXeHepHoro npoduns «Hay4HbIn LeHTp pagnoaKoNorMyeckmnx nccnegoBaHuMmn»
"ocygapcTBeHHoro YHuepcuteta umenn Lakapuma r. Cemen.

B tabnunue 2 npuBegeHbl nokasatenn 6Ge3onacHOCTM uccredyeMblx LWwecTun obpasuos

Kedoupa.
Tabnmua 2 - [lokasaTenn 6e3onacHOCTM KayecTBa kedupa LWECTU PasfIMYHbIX
npoussogunTenen.
HanmeHoBaHve nokasartens

[onyctumble ypoBHU, MI/Kr

(n, am®), He Bonee

Kedump 1 % >xupHocTu
npounssogutens AO «CyT»
(«Food-Master»)

Kedump 2,5 % xupHocTn
npoussogutens AO «CyT»
(«Food-Master»)

Kedump 1,5 % xupHocTn
npouseogutens TOO «Omunb»
Kedump 2,5 % xupHocTn
nponseogutens TOO «Omunb»
Kedump 2,5 % xupHocTn
npoussogutens TOO
«MonKOM-IMaenogap»

Kedump 3,2 % xnpHocTn
npoussogutens TOO
«MonKOM-IMaenogap»

PTyTb
0,005

Kagmui
0,03

MbiLbsAK
0,05

CsuHel,
0,1

0,0059 0,0089 0,011 0,0015

0,006 0,008 0,011 0,001

0,006 0,009 0,01 0,0019

0,0053 0,008 0,012 0,001

0,0059 0,009 0,01 0,0012

0,0061 0,01 0,019 0,001

OuHamunka nokasatenen 6Ge3onacHOCTM MokKa3biBaeT, 4YTO obOpaseu kedwupa 2,5%
XunpHoctn npoussoautens TOO «3OMunb» COAEPXKUT MEHbLUEE KONMYEeCTBO CBMHLUA, YEM B
ocTanbHbix obpasuax (puc. 1). Mo pesynbTatam uccnegoBaHUin nokasatenen Ge3onacHOCTU
Kecbmpa wectn o6pasuoB pPasnUYHbIX TOBApPOMPOU3BOAUTENEN OTKIIOHEHUA OT  HOPM
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pernameHTupyembix TP TC 021/2011 «O 6e3onacHOCTU MNULWEBOW MPOAYKUMMY» BbISIBIEHO HE
6b1n0 [2].

0.12
B [lonycTumble ypoBHMU
0.1 -
0.08 - B Kedup 1% xunpHOCTU
nponssogutensa AO «Cyt»
(«Food-Master»)
0.06 1 Kedup 2,5% UPHOCTM
npoussoamtena AO «CyT»
0.04 - («Food-Master»)
H Kedup 1,5% *KnpHoctu
npounssogutena TOO
0.02 A «IMUNb»
H Kedup 2,5% KnpHoctm
0 - npoussogutena TOO

CsuHel, Mbiwbak  Kagmuit PTyTb «3IMnnb»

PucyHok 1 — CogepxaHue nokasatenen 6e3onacHoctu B uccregyemblx obpasuax

Nurepatypa
1. TP TC 033/2013 «O 6e30nacHOCTN MOSIOKA U MOSIOYHOM NPOAYKLNNY .
2. TP TC 021/2011 «O 6e30nacHOCTM NULLEBOM NPOAYKLNNY.

KEOEH OOAFbIHbIH TEXHUKANDbIK PETNMAMEHTTEPIHIH TANANTAPbBIHA
COUKEC CEMEWN KANACbIHbIH CAYOA XENINEPIHAOE CATbINATbIH CYTKbILWKbINAbI
CYCbIHOAPObIH (AUPAHHBIH) MUKPOBUONOIUANBIK XXOHE KAYINCI3AIK
KOPCETKIWTEPIH 3EPTTEY
A.T. AmaHoBa, C.C. ToneybekoBa

byn makanada Cemel KanacbiHbiH 6enuwek cayda XeniCiH morsbiKmbipambelHopmMypsii
eHOipywinep  wbiFrapambiH  alpaHHbiH  MUKpobuonoausnblK  Kepcemkiwmepdi  3epmmey
Hemuxernepi kepceminzeH. Kasipei ke30e KypambiHOa MuKpoafrsanap-npobuomukmepi 6ap
bugpudobakmepusinap, auudogbundbl CymkbiWKbINObI masiKwanap xeHe m.6.) CymKbIWKbIIObI
OHiMOepee OezeH Kbi3bifywblnblKk apmyda, cebebi osap adaMHblH Kanibiimbl  iWEK
MUKpogriopackiHbiH eKindepi 6osbin mabbinadbl. Xanbik apacbiHOa yrKeH cypaHbicKa ue 6osraH
JKOHEe opKawaH eH Kern maparaH natdarnbl CYmKbIWKbIIObI 6HIMOepiHiH, b6ipi — alipaH 6ornbin
mabsbinadel. On KypambeiHOa aKybl3 Menuepi Kker kesdecemiH cym eHimoepiHe xamadbl, elimKeHi
YUbImbIHObIHBIH KYprambiily HomuxeciHOe eHiMOe akybi3 6eH mal kebeliedi. bi3diH mamakmaHyOa
alipaHra eme MaHbI30bl OpbiH bepinedi xoHe adamdap CYMKbIWKbIIObI ©HiIMOepOdi Kerl
iwemiHOikmeH xoHe O6yrn eHiMOepde 3usHObI Mukpoar3danapldbl XYKMmbIpbI any MyMKiHOiai
bonraHObIKmaH ocbkl 6HiMOepOiH KayirnciddieciH Kammamachi3 emy KEPEK.

Tydin ce3dep: CYMKbILWKbIIObI eHimdep, mayap eHOipywirnep, cana,
Kepcemkiwmep,Kayirnci3oik

THE RESEARCH OF THE MICROBIOLOGICAL AND SECURITY INDICATORS OF SOUR-MILK
BEVERAGES (KEFIR), IMPLEMENTING IN SHOPPING NETS OF SEMEY TOWN ON THE
COMPLIANCE WITH THE REQUIREMENTS OF TECHNICAL REGULATIONS
OF THE CUSTOM UNION
A. Amanova, S. Toleubekova

In the article are given the results of the research of microbiological indicators of the kefir
of various manufacturers which complement the trading nets of the Semey town. By today it is
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being observed all the growinginterest to the sour-milk products, which contain microorganisms-
probiotics (bifid bacterium, acidophilus dairy sticks etc.), which are the representatives of a normal
intestinal micro flora of a person. One of the most common and useful milk-protein products, which
is constantly has a great demand from the population is the kefir. He belongs to the dairy products
with a high protein content, as the result of dehydration of clot in the product it concentrate protein
and fat. In our nutrition the kefir has an important place because of the huge enough consumption
sour-milk beverages and of the probability of infection of the products with malicious
microorganisms, therefore it is necessary to ensure the safety of the given product.
Key words: sour-milk products, the manufacturer, quality, indicators,security

FTAXP: 14.15.15

B.C. XXanap!, P.C. Bek6aeBa’, K.C. Bek6aeB?
1Cemeit kanacbiHbIH LLlakepiM aTbiHAaFbl MEMMEKETTIK YHUBEPCUTETI
2C. CendpynnuH aTbiHOAFbLI Ka3akK arpoTexHuKanblk yHMBepcuTeTi, AcTaHa K.

TAPATbIIFAH ABTOMATTAHAbIPbIIFAH OKbITY XXYUENEPIHAET BINIMAI BAKbINAY
XXYWECIH 3EPTTEY XXOHE XETINQIPY

AHOamna: byn wmakanada mapambinraH asmomMammaHObipbliiraH OKbimy XyUeciH
Kanbinmacmabipy xoeHe 6inim0i bakbinay npuHyUnNmepiHid xanmel adicmepiH oughghepeHyuanobl
baranaydbIH Heaisai e3ekminiai Kapacmbipbinadsbl.

Kasipai yakbimma okbimy ypdiciHOe npozpamMmaribiK mexHosoausiap KoMmrbomeprepae
KapKbIHObI eHai3iflyde,0Kywhbinapra oKbimy mamepuasndapbiH Kabbindayra xoHe bakbinay XyueciH
xemidipyae apHariraH.

CoHbIMEH Kamap COHfbl OHXbIObikma 6ardapriama eHiMIHiH HapbiFbiHOa apmypsii noHOIK
cananapdbl kKammumaeiH asmomammaHObipbinraH xytenepdi (AOXK) koca anraHOa KernimezeH
OKbImy Xytieci natida 60510bI xoHe alam eMiIpiHiH oapmypri KeseHOepiHOeai 6Gacmaybili
MekmenmeH opma mMekmerke OeliHei 6iniM 6epy XoHe XXofapbl OKy OpbiHOapbl ywiH Oe
KapacmbipbiniraH. CoHbiMeH Kamap, ©ardapnamarnapObiH Kenwiniai cybbekmusmi cunamma,
barOapnamarsnay canacbkiHOarbl asmopriapObiH GifliMiHIH 3usmkeprik deHeeliH KepcememiH XeHe
KOMIMbOMeEPIIiK OKbImMy mexHosio2ausicbl 6olbiHwa oa3ipreywinepOid rnikipaepiHe colKec )XasbiriFaH.
byn 6ipkamap 6ardapnamarnapdbiH eme wekmeysi pyHKUUOHaNObIbIfbIHA XXoHe MbiHOAyWbIHbIH
mMamepualsibiH morbifbiIMeEH MYycCiHy2e MyMKIHOIK 6epmelimiHiHe, an kelbip xxardalinapda minmi
JKeke komrbromepriep HezaiziHde AOXK udesicbiH Hacuxammayra akesnedi. AemomammaHObipbliiraH
okbimy xvyteci (AOXK) — byn aknapammabIK mexHosioausira HezaisoesieeH oKy ypdiciHe adicmemernik,
6inim 6epy xoHe YylibimOacmblpywbiiblK KondayObl KammumbiH 6ardapriamalsibik-mexHUKarsblK
KeweHoep.

TyliiH ce3dep: mapambiniFaH asmomammaHObIpbiiiFaH OKbIMy, 3usimkeprik OeHeed,
baranay mooleri, dughghepeHuyuandel xayari

bargapnamanbik pecypctapAblH XXYMbIC iCTeY NMPUHUMNTEPIHE GaNNaHbICTbl OKbITY XXYWECIH
WapTTbl TYpAe HaKTbl TONbIKTLIPbINIFAH NOHAIK XYMNEe XoHe MHCTPYMEHTanbbl XXyne Aen eki Tonka
benyre 6onagasbl. EH nepcnekTuBTI apakaTbiHAc TYpFbICbIHAH TYMKINIKTI HOTUXE MeH eHOek
WhIFbIHAAPbIHBIH KYPY >XK8He Kongay YLWiH KypbiifaH acnanTtbik Xynenep gen atayfa GonaTbiH
aBTOMaTTaHAbIpbinFaH okbITy xyrenepi (AOX) 6onbin Tabbinagb.

AOXK-TbIH Heri3ri apTbIKWbbIKTApPbI:
— XeKe OKbITyAbl NanganaHy MyMKiHAiri;
— OKyObl KyLUENTY;
— OKy KypCTapblH KaXeTTiniKkrepre xeke oeniMmaey MyMKiHAIri;
— 03blk TOXipnbenepai nanganaHy XeHe pennukauuanay MyMmKiHgiri;
— Binim 6epyaiH KormKkeTiMAINIriH apTTbIpy
— TOYerCi3 XXyMbIC AafablnapbiH yupeTy
— OipHelwe peT kanMTanaHaTblH apekeTTepaeH 6ocaty (gspicTep OKy, TeKCepy XXYMbICTapbl XaHe
T.6.).
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Kasipri yakblTTa ecenTey Xenici >XoHe TeneKOMMYHUKaUMANbIK TEeXHOMOIUSAHbIH damy
HoTMXKeCiHe GannaHbICTbl aBTOMAaTTaHAbIPbIIFAH OKbITY JKYMECi >XaHa [eHrenre keTtepingi.
TapaTtbinifaH aBTOMATTAHAbIPbIIFAH OKbITY >KYMECIHIH MaHbI3gbl MiHAETTepiHiH  Gipi  Ginimai
Gakbinaygbl yvbiMaacTeipy Gonbin Tabbinagbl. TaHgay KayanTapbliHblH KapanavbiMAbbiFbIMEH
XoHe dopmanbabl Tangay aaictepaid 6onmaybliHaH XaHe TecCT cypakTapbl XoHe >kayanTapbiH
capanaHybIiMeH XxyreneHeqi. Ananga, MyHaam keskapac a3ipneyLli Kypc CTyoeHTTepiHe KaTbICTbl
nanganadHygbliH, ap Typni TecT cypakTapbl MeH >XayanTapblH Tangay OKbITY MYMKIHAIKTEpiH
wekTtengi. OcbifaH GannaHbICTbl TapaTblifaH aBTOMATTaHAbIPbINFAH OKbITY XXYWeCiHAEer Ko3FayLubl
YMbIMHBIH, )XyMbICblHa Ginimai 6akbinay e3ekTi 6onbin Tabbinagbl. Makanaga TapaTbifiFaH opTaga
OKbITY >XYMECiH AaMbITyAblH, Ke3eH-Ke3eHMeEH Kypblnybl Typanbl 6asHaanagbl. OKy XynenepiHiH
CbIHbINTAPbIH Tangay Xyprisinin, gamblifaH XyYMeEHiH KypblibiMbl cunaTtTanfaH. byn xyne Cemen
kanacblHblH Llokepim aTbiHaarbl MemnekeTTik YHuBepcuTeTiHOe eHrisinreH. Mamangapabl
Jasipnay canacblH apTTbipy MNCUMXONOrnAnbIK-negarorvkanbik yw TONTbiH, Ginim 6epy >XyneciH
KongaHy kesiHge kamTamachI3 eTinyi MyMKiH: 3epTTey, )obanay xxeHe e3apa apekeTTecy. MyHaam
TMIMAI nedarorvkanblk TexXHonorvsnapaplH Mbicanbl UHTEPAKTUBTI OKbITY MEH KOMMbHTEpniK
TexHonoruanapabel navganaHy O6onbin Tabbinagbl. OKy ypaiciH 6ackapy TypfbiCblHAH OKy
XymnenepiH eki Tonka Genyre 6onagbl. BipiHWi TON — Oyn ep nNanganaHywbl YLWiH OKY YPOICiH
Oackapy xymeci. OKy nN8HiHIH KpiCKalwla Ma3MyHblH KaMTuabl HemMece OHbl MallMHanbIK
TacbiMangaywblgarbl forMkacblHa cainkec 0eny MaTIHAIK XoHe rpadwmkanblk dopmatrtapga
bonagbl. byn TONTLIH, OKbITY Xyheci yHKUMOHaNAbINbIK KacmeTTepiMeH epekweneHeqi. EkiHwi
TON: OKbITY npoueciH aepbec HackapaTbiH OKbITY Xxyneci (AOXK). KomnbtoTepnik opTaga OHbIH
fiorMKacbiHa CarKeC akageMUsNbIK MOHHIH, HeMece OHbIH, BeniMiHiH 3KCno3nuusacbl 6ap MaTIH,
rpacdmka, ayamo, GenHe dopmaTtTapbl. Tekcepy TancbipManapbl OKy MaHiHIH TycaykecepiHiH, ap
GeniriHiH coHbiHOa 6epineai bBipiHWI TONTbl XyrMenepaeH arblipMmallblbIFbl, OCbl XyWenepae
OKyLUbINapAblH, xayantapbl MEH apeKeTTepi OKbITYy npouecTepiHe api kapawn acepiH Turizedi. Oky
yaepiciH Gackapy Oopexeci kyneHiH 6enimoeny gopexeciHe Tikenen OGannaHbICTbl, COHAbIKTAH
OCbl TOMTbIH, OKbITY XXYWECI Killi TonTapfFa 6eniHeai onapabld 6enimaeny gapexeci xaHe denimaeny
Xongapbl 60MbIHLWA:

— OKbITYAbIH, CbI3bIKTbIK yrrici 6ap AOX;

— TapmakTanfaH okpITy ynrici 6ap AOX;

— npeseHTauma TypiHae benimagenyimeH AOXK;

— Npes3eHTaums nornkacbiHa cankec benimaenyimeH AOXK;

— OKbITyAblH OOBbEKTICI MEH MiHAeTTepiHe GenimaenyimeH mynbTureHTnik AOX .

Bacranke Moaynb

Hyne \ " OKyAbIH
KONAGHYWbIAAPb A HaTkenepi

Konganywbl ! Kynua ce3pi
naeHTMduKaumac v v aybicTbipy
OKbITYWb! OKy “
F moAayns Anarpammacs! CTyAeHT mogyni
2
& / |
/ |
¥ N
v 2 N
e by
CabaKTbIHTaKbIp 3epTxaHanbik Taxip6uenik Ginimai
St S Teopusansik Ginimaj I UK Al
A Tecriney

A Tectiney

| / < /
/
£ 4 X
Tanganfau o6bexTini Tecr

CypeT 1 — TapaTbinfaH OKbITY XXYNECiHIH KypbINbIMbl

XKyneHi asipnereHge kaTtaH OGenrineHreH moaynbAepAiH HakTbl TidiMi xacangpl.XKannol
anfaHga, MyHaam moaynbaep caHbl XubipMma. XKyneHiH Oykin KypbinbiMbl epkiH Typae 3 6enikke
GeniHyi MyMKiH:

— «OKiMLWi» — Gargapnamara KbI3MeTTiK aknapaTTbl €Hridy YLUiH apHanfFaH MoAaynbAep XUbIHTbIfbI
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— «OkpITywbl» — naHgep OOMbIHWA NekuuanblK Matepuangapabl Kypyfa, Takblpbin GoMbIHWA
Ginimai TeopuanblK XoHe Taxipnbenik Gakbinaygbl >kacayFa apHanfaH MoaynbAep >KUbIHTbIFbI,
coHpau-aK CTyOEHTTiH XXYMbICbIHbIH, KOPbITbIHAbI 6aKblnaybIH XXacay;

— «CTygeHT» — MoAaynbAep XUbIHTbIFbI, aparnblk XXaHe KOpbITbiHAbI Gakbinayabl neHaep GombiHWwA
Tancblpy, COHOaW-aK nekuuanblk  MatepuangapmeH  TaHblicy.  JKyWeHiH,  KypblrbIMbIH
ynbIMAacTblpFaHHaH KewiH, AepekTtepdi cakray TociniHiH HakTbl YHKUMOHaNObl Xyneci
aHblkTangbl. [epektepai cakray YLWiH, KNMeHT-CcepBep AEPEKKOPbIH nanganaHy Typanbl LeLlim
kabblngaHabl. TapaTbifiFaH aBTOMaTTaHAbIPbIFAH OKbITY XXYWECiHIH Herisri MoaynbAaepiHiH, Gipi —
CTYyAeHTTiH oKy moayni. Ocbl MoaynbAai opbiHaay OapbiCbiHAa naHre cypaHbic Gepineai. MaHai
EHri3reHHeH KeuiH, Gapnblk NoHHIH TaKblpbINTapbl >X8HEe TakblpbiNnTap OOMbIHWA XYMbIC iCcTey
NpUHUUNTEpPI KepceTinedi.bakbinayabl Xypridy canacbl eki Moaynbae Xyprisinegi Teopusnbik
Ginimai TecTiney moayni xxaHe npakTukanblk 6inim mogyni. Teopuanblk Tectiney moayni — 6epinrex
Takblpbin 6oMbiHWa Ginimai Gakpbinay,Tanceipma GoMbiHWA KongaHylibiFa KoWblnaTbiH cypakTap
XoHe oapbip KoMbINFaH cypakTap OoMbIHWA >xayanTap Hyckacbl 6epinegi.TecTiney anroputMmiH
ekire 6enyre bonaapbl TeCTINeyai XyKTey xaHe TecTineyai Tanankep 60nbIHLA OpbiHAAY.

BepinreH mogynbaeri Tectiney 6ombiHwa, apanblk 6akbinay Hemece KopbITbiHAbI Bakbinay
xyprisinegi. bepinreH TecT OOWbIHWA OepeKkTep KOpblHA EHri3inreH cypaktap Kenemi, TecTinik
TancblpMaHbl OpblHAAY YakbiTbl XaHe 6anablk eriem,COHbIMEH KaTap KONAaHyLbIHbIH «eTe
Xakcbl» gereH baracbIMeH aHblKTanagbl.Kesgencok Herisge kantanaHbanTblH cypakTtapabl Tangay,
ocCbl Herizge baranaygblH, 6angblk XXYWECiHIH, TECT Xyneci boMbiHWA LWEeTTEH ThiC acbin KeTneyiH
kagaranan otbipagbl.Keneci Tanankep 6epinreH mogynb GonbIHWA Kagamaapdbl opbiHgangbl: 1)
Keneci cypakka aybicy; 2) ©OepinreH Oip AOypbiC >Xayan HyckacblH TaHgay; 3) TecTineygi
asiktay.OpblHoayra OepinreH yakbITTaH acbin KeTeTiH Xafdanaa,TecTiney yakblTbl aBTOMaTTbl
Typae ewipinedi.XymbICTblH, ~ TakblpblOblHA  Herizgene  OTbIpbif,  OKbITYAblH  KOCbIMLIA
MYMKIHAIKTEPIMEH KaTap TeopusAnblk >koHe Toxipubenik ©Ginim TecTineyiH Xxyprisyre GonaTbiH
BeniHreH okpITy xyrneci (TAOX) asipneHin, eHrisineai.

OpebueTttep
1. AsaHecoB B.C. Hay4yHble npobGnembl TECTOBOrO KOHTpOMsA 3HaHun / MoHorpadus. — M.:
NccnepoBatenbCckuii LEHTPp Npobnem kayecTsa NnoaroToBku cneumanunctos,2014. — 135 c.

2. AreeB B.H. OnekTpoHHble y4eOHMKM M aBTOMATU3UPOBAHHbIE OBy4arowme cuctembl. — M.:
2012.-79c.
3. ApxemoB A.C. EanHoe obpasoBaTenbHoe NPOCTPaHCTBO Ha OCHOBE

MHAOTENEKOMMYHUKALMNOHHBIX TexHonormi // Cetn u cnctemsbl caan, 2011, Ne11. — C. 20-23

U3YYEHUE U COBEPLULEHCTBOBAHUE CUCTEMbI KOHTPOJIS 3HAHUU B
PACMPEOENEHHBLIX ABTOMATU3UPOBAHHbBIX CUACTEMAX OBYYEHUA
B.C. XKanap, P.C. bekbaesa, K.C. bekbaes?

B smol cmambe nodyepkusaemcsi 8axxHoCmb UccriedosaHusi Memodo8 opaaHu3auyuu
pacripedeneHHbIX agmomMamu3upo8aHHbIX obyyarowux cucmem u pa3pabomeka obuwjux npuHUUNos
MOCMPOEHUSsI CUCMEM KOHMPOJIS 3HaHUl Ha ocHogse Mmoldesnu OughghepeHUUpo8aHHOU OUEHKU
omeemos oby4yaeMbix.

B Hacmosiwee epemsi 8 npouecc 0Oy4YyeHUsl aKmueHO BHeOpPsItomcs po2paMMHbIe
mexHornoauu Ha ba3e nepcoHarnbHbix OBM, npumeHsiembie Onsi nepedadu y4YeHUKy y4ebHo20
Mamepuasia U KOHmMpOJIsi CmerneHuU e20 yceoeHus. [pu 3mom Ha pbiHKe rpo2paMMHO20 npodykma
3a nocreOHee Oecsmunemue rosigusiocb AocmamoyHo 60/bWoe Konudecmeo obyyaroujux
cucmem, 8 mom 4ucsie u asmomamu3uposarHbix (AOC), komopbie oxeambigaom pasfudyHbie
npedmemHbie obriacmu, u npussaHbl pewamp 3adaqyu obydYyeHUsT Ha pasrfiuyHbIX 3manax >Xu3Hu
yesioeeKka — om HayvaslbHbIX Kriacco8 cpedHel wkornbl 8o rpouecca obydyeHus 8 8bICLUUX yHEOHbIX
3aeeleHusix. Bmecme ¢ mewm, bonbwass Yacmb rpoepaMm Hocum cyObeKmuBHbIX xapakmep,
ompaxaruwuti UHmenieKmyarbHbIlU YpOo8eHb 3HaHUl aemopos 8 obriacmu rnpo2pamMmMupo8aHusi, u
HanucaHbl 8 coomeemcmeuu ¢ 832nsa0amu pa3pabomyuko8 Ha KOMMbHMEPHYIO MEeXHOI02Uro
obyyeHusi. Omo npueodum K momy, 4mo psd rnpospamMM UMeom KpalHe Oz2paHU4YeHHbIe
QOYHKYUOHasIbHbIE 803MOXHOCMU U He [10380/ISI0M 8 [10/IHOU Mepe yceoumb 0byyaeMbiM
rnpernoOHOCUMBIU Mamepuarsl, a 8 HEKOMOopPbIX criydasix eoobuje Ouckpedumupyrom camy uoero
AOC Ha 6ase nepcoHarnbHbix OBM. AemomamusupogaHHbie Obydarouwue Cucmembl (AOC)

ISSN 1607-2774 Cewmeit kanaceIHbIH L1lokopiM aTeIHAAFEI MEMIICKETTIK yHUBEpCHTETiHIH Xabapmbicel Ne 4(84)2018 86



npedcmasnisitom coboll  MpoepaMMHO-MEXHUYECKUE KOMIIEKChl, 8KmoYarnuwue 6 cebs
Memodou4yeckyro, y4ebHyr U op2aHuU3ayuoHHYy noddepxKy npouyecca obydyeHus, NposoduMoz0o Ha
6a3se UHOpPMaUUOHHLIX MexHo102ul.

Knro4deenlie cnosa: pacripedenieHHoe asmomamu3uposaHHoe obyyeHue,
UHmMersnnekmyarsbHbil ypoeeHb, MOOeslb OUEHKU, OughghepeHyuarnsHbIl omeem

RESEARCH AND DEVELOPMENT OF THE KNOWLEDGE CONTROL SUBSYSTEM IN
DISTRIBUTED AUTOMATED LEARNING SYSTEMS
B. Zhapar, R. Bekbaeva, K. Bekbaev

This article emphasizes the importance of researching the methods of organizing distributed
automated learning systems and developing general principles for constructing knowledge control
systems based on the model of differentiated responses of trainees.

At present, software technologies on the basis of personal computers are being actively
introduced into the learning process, used to transfer to the student the educational material and
control the degree of its assimilation. At the same time, a large number of training systems,
including automated systems, that cover various subject areas, have appeared on the market of
the software product over the last decade and are designed to solve the tasks of teaching at
various stages of a person's life - from primary school to secondary school in higher educational
institutions. At the same time, most of the programs are subjective in nature, reflecting the
intellectual level of knowledge of authors in the field of programming, and written in accordance
with the views of developers on computer learning technology. This leads to the fact that a number
of programs have extremely limited functionality and do not allow to fully understand the trainee's
material, and in some cases even discredit the very idea of AOS on the basis of personal
computers.

Automated Training Systems are software and hardware complexes that include
methodological, educational and organizational support for the learning process based on
information technology.

Key words: automated learning, evaluation model, intellectual level,differentiated response

FTAXP: 65.63.03

A.B. CbiabikoBa, C.C. ToneybekoBa
Cemeli kanacblHblH LLakapiMm aTbiHAaFbl MEMITEKETTIK YHUBEPCUTETI

KEAEH OOAF bIHbIH TEXHUKATIbIK PETNTAMEHTTEPIHIH TANANTAPBbIHA COUKEC
CEMEW KANACbIHbIH CAYOA XENINEPIHAE CATbUIATbBIH ILWIIETIH CYTTIH
MUKPOBMONOTUANDbIK XXOHE KAYINCI3AIK KOPCETKIWTEPIH 3EPTTEY

AHOamna: Makanada Cemeli KanacbiHblH cayda xeniciHOeai oepmypni eHJipic
OpbIHOAPbIHbIH  iWwinemiH  cym  carnacbiHblH  MUKPOBUOIO2USIIbIK ~ XXOHe  Kayirnci3dik
KepcemkiwmepiHiH 3epmmey Hemuxeci ycbiHbiFraH. CymmiH adam banace! yWwiH KaHWarbIKmbl
Kaxem ©HIiM eKeHi 6opimizee 6enezini. CoHObiIkmaH Oa cymmiH KypaMbl MeH KacuemiH,
caHumapi/iblK canacblH Xakcapmyra OyeiHai maHOarbl XallblIKmbiH manan-mineziHe cal
kenemiHdel emin KeHin aydapy eHOelmiH opbiHOapdbiH men miHoemi. OHbIH ycmiHe eHOelmiH
opbiHOapra cymmi eckipmned, ma3a KyuiH0e maricbipy 0a ecmeH whblrapmaltimbiH macene. Cym -
€Ki )Xy30eH acmam opeaHUKallblK XoHe MuHepanlbl 3ammaplaH KypanraH O6uono2usisibiK
cylbikmbiK. OHbIH KypambiHOarbl cy 83%-0aH 87%-ra OeliH aybimkbiMarnbi 60nadbi, an KanFaH
besieiH npomeuHOep, malinap, Kemipcynap, MuHepanobl 3ammap, 0opymMeHOep xoHe apmypni
buonozusinbiKk 6eniceHdi hakmopnap (2opmMoHOap, chepmeHmmep, apHalibl KopFaHbIW 3ammapbl
oHe m.6. Kypalosbl.

Adam3zam b6anacbl cymmi con KyliHOe Oe, eHepkacin opbiHAapbl eHOer uwibirapamabiH
6HiMOepi KyliHOe Oe iwe anadbl. CoHOali-aKk Cym — aMUHKbIWKbINOapbIHbIH, MaKpO XoHe
MuKpoanemeHmmepodiH, 0spymeHOepdiH manmbipMmalimbiH KO3i.

TyliHdi ce30ep: iwinemiH cym, MUKPOBUONO_USbIK KepcemkKiumep, Kayinciaoik
kepcemkiwimep, KedeH odarbiHbIH MEXHUKAalIbIK peariaMeHmiHiH mananmapasi.
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ALaMHbIH TaMakTaHy paunoHbiHAA MaHbI3abl OPbIHAbLI CYT XaHe CyT eHimaepi anaabl. CyT
KypamblHAa agam af3acbliHa KaxeTTi 6apnblk KOpekTik 3aTTap 6ap. A3bIK-Tynik eHimaepi peTiHae
CYTTiH €H MaHbI3Obl XoHe epeklle KacueTTepiHiH Bipi Guonornanbik KyHAbINbIFLI MEH CiHIMAIMir,
AFHW XOFapbl cananbl NPOTEUHAEPAIH, CYT MaWblHbIH, MUHepangapablH, MUKPO3NIEMEHTTEpPAiH
XoHe papymeHaepre GannanbicTbl 6onbin Tabbinagbl. CoHpan-ak cyT Gacka Tamak eHiMaepiH
Xakcblpak CiHipinyiHe kemekTtecegi. CyT — ken KOMNOHEHTTi NONMANCNEPCTI XKyhe, SFHU OHbIH, CYMbIK
KOHCUCTEHUMSACHI gucnepcTi kynae 6onaapl.

Cemell kanacblHblH cayga >xeninepiHge caTtbinaTblH CYT canacblHa Tangay kyprisingi.
3epTtTeyaiH Gactbl MakcaTbl — Cemen kanacblHblH cayga KeniciHaeri apTypni  eHaipic
OpbIHAAPbIHbIH iLWINEeTiH CyT canacblHblH, MUKPOOMONOrMANbIK XaHE Kayinci3gik kepceTkilTepiH
aHblkTay 6ongbl. MaHbI3abl kepceTkilTepaiH Gipi:

- MADAHMM meniepi;

- ITBT menwiepi;

- MaToreHai Mnkpoar3anapabiH MerLepi, COHbIH, iliHaAe canbMOHeNnanapabiy;
- CradmnokokkTap S.aureus Mmenuiepi;

- INuctepusanap L.monocytogene mernepi.

3epTTeyre Cemen cayga xeniciHgeri iwineTiH cyT ynrinepi anbiHAbI:

1. TOO «Raimbek Agro» («AinHananmbiH») Mannbineirbl 2,5% wn 3,2%. B 040700,
KasakctaH Pecnybnukackl, Anmathl o6nbickl, Ine aygaHbl, ©TereH 6atbip aybinbl, KanuHuHa, 12;
[anbiH eHiMai cerikecTeHaipyre 6onaTtbiH HOpMaTUBTIK KyxaTt 6ombiHwa «KP CT NCO 22000: 2006
CMBIM» ceptudmkaTTanfaH. OHiMHIH Taramablk KyHabUbIFbI (100 r Kypambl): 1) man - 2,5; akybI3
— 2,8; kemipcynap — 4,7. 100 r eHimgeri aHeprusa mernwepi (kanopusa menwepi) — 52,5 kkan. 2) man
— 3,2; akybI3 — 2,8; kemipcynap — 4,7. 100 r eHimgeri aHeprus menwepi (kanopus menwepi) 58,8
Kkan kypangbl. ©OHIMHIH Kypambl - TyTac cyT, Mancbi3 cyT, Tasza canmarbl 1000r, >kapamabinbikK
mep3simi - 10 an +1 +30°C Temnepartypaga.

2. TOO «Macno—[en» («MeTponaBnoBckoe») CyT OHAIpYyLicCi, Mannbinbifbl 2,5% XaHe
3,2%. KasakctaH Pecnybnukacel, lNeTponaen K. ©ye3oB, 266; bapnbik eHimgep KO TP 033/2013
«CyT XeHe cyT eHiMaepiHiH Kayincisgiri» TanabblHa cal LWbiFapbiiFaH. OHIMHIH, - TaraMablk
kyHObIbIFbl (100 1 Kypambl): 1) man - 2,5; akybi3 — 2,9; kemipcynap — 4,73. 100 r eHimaeri aHeprus
MenLepi (kanopusa menwepi) 52 kkan kypangbl. 2) man — 3,2; akybl3 — 2,9; kemipcynap —4,7. 100 r
eHimgeri aHeprusa menwepi (kanopus menwepi) 58,0 kkan Kypanabl.OHIMHIH KypaMbl - Tabuin cubip
CyTi, Mancel3 cyT. Tasa canmarbl 1000 r xapamapbinblk MepsiMi - 6 an - 2 - 25 ° C TemnepaTypaaa;

3. TOO «Raimbek Agro» («Munoko») cyT eHgipywici , mannbinbiFbl 2,5% xoaHe 3,2%. B
040700, KasakctaH Pecnybnukacbl, AnmaTbl 0b6nbicbl, Ine aygaHbl, ©TereH 6aTblp aybinbl,
KanunnuHa, 12; danbiH eHimai carkecTeHgipyre 6onatbiH HOPMaTUBTIK KyaT GombiHwa «KP CT
NCO 22000: 2006 CMBIT» cepTudmkaTTanfaH. OHiMHIH Taramablk KyHObbIFbl (100 © Kypambl):
1) man - 2,5; akybI3 — 2,4; kemipcynap -2,7. 100 r eHimaeri aHeprusa menwepi (kanopusa menwepi)
51 kkan kypangbl. 2) man — 3,2; akybi3 — 2,4; kemipcynap — 4,7. 100 r eHimgeri aHeprus menwiepi
(kanopwua menwepi) 57,2 kKkan Kypangbl.OHIMHIH KypaMbl — KypFakK Malcbi3gaHabIpbIFaH CyT, TyTac
cyT. Tasa canmarbl 1000 r xxapamabibik Mep3sivi - 10 an +1 +30 °C Temnepartypaga.

Taram eHepkacibi XXoHe kKanTa eHAey FbiIbIMU — 3epTTeY MHCTUTYTbIHbIH CYT XXOHe CyT
eHimaepi 3epTxaHacblHAA XYPri3ifireH MUKPOOMONOrusnbIK 3ePTTEY XKYMbICTbIH, HOTUXKECI OoNbIHLA
Cemeln kanacblHblH, cayda KeninepiHoe caTtbiiaThbliH iWINEeTiH  CYyTTiH  MUKPOBUOMOrvsanbIK
KepceTkiwTepi 1 Kecteae KepceTinreH.

Mukpobuonoruanolk 3epTTey HoTWkKenepi OGomblHWA SpTypni Tayap eHgipywinepaid
iwinetiH cyTTiH, antbl ynriciHae: TOO «Raimbek Agro» («AnHanambiH») cyT eHaipywici, TOO
«Macno-den» («lMeTponaBnosckoe») cyT eHgipywici, TOO «Raimbek Agro» («Munoko») cyT
eHaipywici «CyT xaHe cyT eHimMaepiHiH kayincizgiri» attel 033/2013 KeaeH OpafbiHbIH, TEXHUKAbIK
pernameHTi [1] 6oblHIWa peTTeyLwi HopManap4aH aybITKynap aHblKTanvagsbi.

OpTypni Tayap eHAipyLwinepaiH iWwineTiH CyTTiH anTbl YArICiHIH Kayinci3aik kepceTKiwTepiH
3epTTey Cemen KanacbIHbIH, LLakipim aTblHOafbI MEMMEKETTIK  YHMBEPCUTETIHIH
«Paguoakonornanblk 3epTTeynepaid fbiibiIMU  OpTanbiFbl» aTblHAAfbl WHXEHepnik 6afbiTTafbl
OHIPiK CblHAaK 3epTxXaHacblHAa Xyprisingi.

Cemen kanacbiHblH cayga KeninepiHaoe caTtbinaTblH iWiNeTiH CyTTiH,  Kayincisaik
KepceTKilTepi 2 Kecteae KepceTifreH.
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1 kecTe — lWineTiH CyTTiH MUKPOBMONOrMANbIK KOPCETKILLTEPI

«R-gﬁnobek «R-:I;icr)ncl))ek TOO «Macno—- | TOO «Macno— TOO TOO
100 r eHiMre AQro» AQro» Oen» Oden» «Raimbek «Raimbek
ADHANFAH («A|7?Hana|7| («Al7|gana|7|b| («TMetponaeno | («MNeTponaeno Agro» Agro»
paMbIH a biH») ) BCKOEY) BCKOEY) («Munoko») («Munoko»)
K¥P A MabAb- | MainblTbl-Fb! MannbInbl-Fbl MannbInbl-Fbl Mannbinbl-Fbl Mannbinbl-Fbl
0, 0, 0, 0,
Fbl 2,5% 3.2% 2,5% 3,2% 2,5% 3,2%
MAOAHMM*,
KTB**/ cm3 (r), 2,1*10° 3,1*10° 2,1*10° 3,2*10° TabbinFaH xoK | TabblFaH oK
acnanTbiH
ITBT TabbinfaH Tabbinfau TabbinfFaH xoK | TabbinFaH oK | TabblnFaH )oK | TabblnfFaH XoK
(konndpopmbl) XKOK XKOK
[laToreHai, CoHbIH
illiHOe canbMOHern- Tai‘(’(‘,’”FaH Tai‘(’(‘,}nFaH TabbinfaH xoK | TabbinFaH oK | TabbinFaH )oK | TabblnFaH XOoK
nanap K K
Ctadunokokk-Tap TabbinFaH TabbinFaH
S.aureus KOk KOK TabbinfFaH xoK | TabbinFaH oK | TabbinFaH )oK | TabblnFaH XoK
Jiucrepusnap TaBbinFan TaBbinFan TabbinfFaH xoK | TabbinFaH oK | TabbinFaH oK | TabblnFaH XOoK
L.monocytogene XOK XOK

2 kecTe — |lWwineTiH CyTTiH Kayincisgik kepceTkiwTepi

Kepcertkiw ataybl KopracbIH Kywana Kagmun ChblHan
Pykcar etinreH geHrennep, mr/kr (n, ame), ken emec 0,1 0,05 0,03 0,005
TOO «Raimbek Agro» («AHananbiHy) Mannbinbifbl 2,5% 0,0075 0,011 0,009 0,0013
TOO «Raimbek Agro» («AHananbiHy) Mannbinbifbl 3,2% 0,006 0,008 0,010 0,001
TOO «Macno-[en» («lMNeTponaBnoBcKOE») ManbIbIfbl 0,0051 0,005 0,01 0,0019
2,5%
TOO «Macno-[en» («lMeTponaBnoBcKoe») Mannbifbifbl 0,0053 0,008 0,012 0,001
3,2%
TOO «Raimbek Agro» («Munoko») mainbinbirbl 2,5% 0,0059 0,009 0,01 0,0012
TOO «Raimbek Agro» («Munoko») mannbinbifbl 3,2% 0,0061 0,01 0,019 0,001
0.02 1
0.015 - r DOAnHanablH 2,5%
B AnHananbiH 3,2 %
0.01 1 OMNetponasnosckoe 2,5%
OnMetponasnosckoe 3,2%
0.005 1 BMwunoko 2,5%
OMwunoko 3,2%
o ‘ Na-la ot
KopfacbiH  Kywana Kagmwuin CblHan

3epTTey HoTwkenepi OOMbIHWA opTypni Tayap eHAipywinepdiH iWwineTiH cyTTiH anThbl
ynriciHae «Tafam eHimaepiHiH kayincisgiri» 021/2011 KegeH OparbiHblH, TEXHUKANbIK PErrnamMeHTi
OoibiHWa peTTeyLi HopManapgaH aybITKynap aHbiktanmagb! [2].

OpebueTttep
1. «CyT xaHe cyT eHiMaepiHiH kayinciaairi» 033/2013 KegeH ogafbiHbIH TEXHUKANbIK pErfameHTi
2. «Tafram eHimgepiHiH kayinciaairi» 021/2011 KeaeH ogarbiHbIH TEXHMKATbIK PErfTlaMeHTi

UCCNEOQOBAHUE MUKPOBUOJTIOMMYECKUX NOKA3ATENEN U MOKA3ATENEU
BE3OMNACHOCTU NMUTBEBOIO MOJTOKA, PEAITU3YEMOI'O B TOPIrOBbIX CETAX
roOPOOA CEMEW HA COOTBETCTBUE TPEBOBAHUAM TEXHUYECKOIO PErNAMEHTA
TAMOXEHHOIO COIO3A
A.B. CbigbikoBa, C.C. ToneybekoBa

B cmambe npusedeHbi pe3ynibmamsl uccriedosaHul MUKpobuono2udeckux nokasameseu
u rnokasamerneli 6e3onacHOCMU MOJIOKa pPa3fuYHbIX Mmogapornpou3eodumernel, Komopble
KoMrnekmyrom mopaosyto cemb 2opoda Cemel. BaxkHoe mMecmo 8 payuoHe numaHus 4Yesioeeka
3aHUMaem MOsoKo. [loamomy ce200Hs, Ymobbl ydosriemeopums nompebHocmu HacesneHus, Ham
89
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Heobxodumo obpamumb 6HUMaHUe Ha cocmas U ceolcmea MOJIoKa, YIyHuwus8 Ka4yecmeo
ucxo0Hou 3adayu obpabomku mecm. Kpome moao mecmo riepepabomku MOJIOKa 8aXKHO OepxKamb
8 4qucmome. Monoko — 6uonosudyeckas xudkocmb, cocmosiwass u3 bonee uyem dsyxcom
op2aHUYecKux U MUHeparbHbIX seuwecms. B eco cocmase eoda cocmasrnsem 83% 0o 87%, a
ocmarnbHoe — b6esiKu, Xupbl, yeneeoldbl, MUHepasibl, 8UumaMuHbl U pasfu4Hblie buosio2u4yecKu
aKmueHble (hbakmopbl (20pPMOHbI, hepMeHMbI, crieyuarbHble 3auumHbie cpedcmea u m.o.)

Yenosek Moxem rnume MOJIOKO KaK 8 CbIpOM, mak u 8 nepepabomaHHom eude. Moroko
makxe si8/isslemcsi He3aMeHUMbIM UCMOYHUKOM aMUHOKUCIIOM, Makpo U MUKDO3/IeMEeHMOos,
8uUMaMUHO8.

Knrouyeebie cnoea: [lumbesoe MOMOKO, MUKpObUOo2uYecKue  rnokasamersu,
rnokaszamesu 6e3onacHocmu, mpeboBaHuUsI MexXHUYECKO20 peariaMeHma maMoXXeHHO20 Cor3a

RESEARCH MICROBIOLOGICAL INDICATORS AND SAFETY INDICATORS OF DRINKING
MILK, SOLD IN THE TRADE NETWORKS OF THE CITY OF SEMEY FOR COMPLIANCE WITH
THE REQUIREMENTS OF THE TECHNICAL REGULATIONS OF THE CUSTOMS UNION
A. Sydykova, S. Toleubekova

The article presents the results of the study of microbiological indicators of milk of various
producers, which complete the trading network of the city of Semey. An important place in the diet
of a person takes a milk. Therefore, today to meet the requirements of the population, you need to
pay attention to the composition and properties of milk, improving the quality of the original task of
processing locations. In addition, the place of milk processing is important to keep milk in clean
and well-groomed places. Milk is a biological fluid consisting of more than two hundred organic and
mineral substances. In its composition, water is 83% up to 87%, and the rest - proteins, fats,
carbohydrates, minerals, vitamins and various biologically active factors (hormones, enzymes,
special protective agents and so on.

A person can drink milk both in the same state and in the production of industrial products.
It is also an indispensable source of lactic amino acids, macro and microelements, vitamins.

Key words: Drinking milk, microbiological indicators, safety indicators, requirements of
technical regulations of the customs union

MPHTW: 06.35.33

3.B. Kanwak6aeBa', XX.K. Monga6aesa’, A.A. Maitopos? 6.5akbimkaH®
rocypnapcTBeHHbIn yHMBepcuTeT umenn Lakapuma ropoga Cemeit
2PIBHY «CMBMPCKMIN HaYYHO-TEXHUYECKUIA MHCTUTYT chipogenusy», r. bapHayn, PO

COBPEMEHHOE COCTOSIHUE NPOAOBOIbCTBEHHOW BE3OMACHOCTU U PA3BUTUE
OTEYECTBEHHOI'O PbIHKA CbIPOAEJNINA B KASAXCTAHE

AHHOMauyus: B cmambe paccmampueaemcs cospeMeHHoe cocmosiHue
rnpodoeosis.cmeeHHoll be3onacHocmu U pa3eumue OMmeYyeCcmeeHHO20 pPbiHKa CbipoOesnusi 8
Pecniybniuke KasaxcmaH. CoenacHo npedcmaeneHHbIM 8 cmambe  OaHHbIM, HECMOMPS Ha
egedeHue npodykmogozo ambapa2o, cmpaHa ece ewe ocmaemcsi umriopmosasucuma U 0osis
rpou3eedeHHbIX OMEeYECMBEHHbIX ChIPHbIX MPOoOyKMoe8 3a rnocriedHuUe 200bl 8Ce ewe ocmaemcsi
Hu3kolU. Takxe 8 cmambe npedcmasneHbl 0aHHble obbema umropma u 3Kcriopma meopoeaa U
cbipa 8 Pecnybrniuke KazaxcmaH u npou3gedeH aHanu3 uMmropma u 3Kcriopma 3a rocriedHue 08a
eoda. OdHako, HecmMompsi Ha CHUXeHuu Oonu umropma cbipa 6 KasaxcmaHe, Odons
npou3eodcmea GaHHOU Kamea2opuu rMPodyKmoa He NMoKpbigaem O0JI0 Cripoca HaceslIeHUs Ha Chbip U
meopoe. Takum obpa3om, pa3pabomka mexHos02uli Ho8bIX 8UG08 Cbipa, OPUEHMUPOBAHHbIX Ha
umropmo3sameuwieHue, Ha daHHbIlU MoMeHmM 8 KasaxcmaHe 518/15emcsi ecbMa akmyalsibHOU.

Knro4deesnlie csiosa: cbip, 3KCriopm, umMrnopm, npou3so0cmeo, uMrnopmo3ameuw,eHue

lMpoooBonbcTBeHHasi  6e30MacHOCTb  —  HEOTbEMIIEMAA  4acTb  3KOHOMWYECKOro
©narococTtosiHis X OCHOBOMONAralWUn  BEKTOP HauMoHanbHOM ©esonacHocTn  noboro
rocynapctea. CnegyeT vmeTb B Buay, YTO MPOAOBOSIbCTBEHHAst ©e30MacHOCTb ABNSETCS
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NPUOPUTETHBIM HanpaBneHNeEM rocy4apCTBEHHOM NOSNIUTUKN, TaK KaK OXBaTbIBAET LUMPOKUIA CNEKTP
HaLUMOHanNbHbIX, 3KOHOMUYECKMX, CoLManbHbIX, AeMmorpadnmyecknx n akonormyeckmnx gpaktopos [1].

Ponb npoooBonbCTBEHHOM 6€30MacHOCTM CBsid3aHa C TEM, YTO NMPOLOBOSIbLCTBUE ABMSETCA
6a3oBbIM MokKasaTeneM Xu3HeLeATernbHOCTU 4enoBeka. Takum o6pas3oMm, ypoBeHb MUTaHWUSA
HaceneHns xapakTepusyeT YpOBEHb SKOHOMUYECKOrO PasBUTUSI CTPaHbl B LIENOM, NMOCKOSbKY, Kak
N3BECTHO, NMPOWM3BOACTBO MPOAYKTOB NMUTaHWs, Obino, ectb M BygeT caMbiM NepBbiM YCrIOBUEM
HenoCpeACTBEHHbIX NPON3BOAMTENEN M BCAKOro Npon3BoacTea BoobLle, a ypoBeHb obecnevyeHns
HaceneHns npoAOBOSNIbLCTBMEM pacCCMaTPMBAETCS Kak BaXXHEWWun pakTop, onpeaenstounin
KPUTEPUA YPOBHSI COLMANbHOM KM3HW, XM3HECNMOCOOHOCTUM SKOHOMWYECKOW CTPYKTYpbl U
rocygapCTBEHHOMO YCTPOMCTBA KaXXQon CTpaHbl.

CyLWHOCTb NpOAOBONbLCTBEHHOW 6e30NacHOCTN LOMKHa BblpaXaTbCsi B OPMYNMpOBKE
camoro noHaTnsa «lMpoaoBonbCcTBEHHas 6e3onacHOCTb». B aTon cBA3WM cnegyet OTMETUTb, YTO
BrepBble TEPMWUH «NPOAOBONbLCTBEHHAs 6Ge3onacHoCTb» Obl BBeAEeH B MNPaKTUKY Ha
coctosBenca B 1974 r. B Pume BcemunpHon koHpepeHumn no npobnemam npogoBOSibCTBUSA,
opraHunsoBaHHon PAO nocne peskoro pocta MUPOBLIX LIEH H a3epHO, U pacKpbIT Kak MOHATME
bonee uyem u4epe3d 20 net Ha aHanorM4YHom KoHdepeHuum 1996 r. B koHuenumm PAO o
NpodOBONbLCTBEHHON  Ge3onacHOCTM  3TOT  TEpMMH  TpakTyeTca  criegylowum  obpasom:
«lMpopoBonbCcTBEHHAsAs ©e3onacHOCTb — 3TO KOrga Bce NoAaM Bcerga uUmelT U3nMyecknin um
3KOHOMMYECKUA OOCTyn K 0Ge3onacHOMy W nuUTatenbHOMY NPOOOBOMBLCTBUIO B KONMYECTBE,
[OCTaTOMHOM 4SS YOOBNETBOPEHNSA CBOMX NOTpebHOCTeN B efe, B obbemax, Heobxogmmblx Ans
aKTVBHOW 340POBOW XU3HU» [2].

Bonpoc obecneyveHns NnpogoBONLCTBEHHOW Ge3onacHoCTM B KasaxcTaHe ¢ KaKabiM rogom
cTaHoBUTCA Bce Bonee akTyanbHbIM. B nocnegHune roabl 6€3onacHOCTb NPOAYKTOB NUTaHWS cTana
npegmeToM Ccepbe3HbiX OOCYXOEHWA Kas3axCTaHCKoro npasutenbcTBa. CTpeMuTenbHbI pocT
NpoM3BOACTBA MULLEBLIX MPOAYKTOB, @ Takke paclUMPeHUs acCopTUMEHTA NMPOAYKLMM NPUBENM K
TOMY, 4TO NoTpebuTento HeobxogmMma BbiCOKasl rapaHTMs 6e30MacHOCTM U kadecTBa Ha BCeX
aTanax Npou3BOACTBA U peanu3aumun NULLEBbLIX MPOLYKTOB.

N3BeCcTHO, 4YTO NuLLeBas NPOAYKUMS, B HaCTHOCTU MOSOYHas, ABSETCA CKOPOMOPTALLENCS.
MpuunHOM siBNsieTca pesynbTaT (PU3NOMOrMYecKMX MpPOLIECCOB, a Takke MUKpobuonornyeckoe
3arpsis3HeHue, Tak Kak aTu npouecchbl MOryT 6biTb OnacHbIMU AN1S 300POBbS YeroBeka, U No3Tomy
ANA  agekBaTHOro ynpaefeHus KayecTBOM TpebytoTcsa rnybokne 3HaHMA O cneuuduke
NpOoV3BOACTBEHHOIO NpoLecca AaHHOW NPOAYKLUMK.

Mepexon KasaxctaHa K pPbIHOYHOW SKOHOMUWKE oOnpedennn HOoBble YCMoBUSA  AnNs
OEeATEeNbHOCTU OTeYeCTBEHHbIX OMPM, NPeAnpPUATUA N OpraHU3auuin Ha BHYTPEHHEM U BHELUHEM
pblHke. Ocobas ponb B 3TOM OTBOAUTCH CTaHOApTM3auMsa Kak OesiTeNIbHOCTU, HanpaBneHHON Ha
pa3paboTky W ycTaHoBreHue TpeboBaHWA, HOPM, MpaBWUil U XapakTepuCTUK, MpU4eM Kak
obdA3aTenbHbIX, Tak U pekoMeHayeMbIX, obecrneymBatoLLen NnpaBo NOTpebuTensa Ha npnobpeTeHne
TOBApOB Hagnexallero KayectBa 3a MNpUMeEMSIEMYIO LeEHy, a Takke npaBo Ha 6e3onacHOCTb.
KOHKYypeHTOCNOCOBHOCTb MNpoAyKTa Ha pPblHKE 3aBUCUT B MNEpBYD oYepedb OT MCMOSHEHUS
TpeboBaHM CTaHOAPTOB Ha NPOAYKUMIO, U TONMbKO B Criyvyae, ecnv npoaykuus siBnsetcs
©e3onacHomn, oHa MOXeT oTBe4yaTb TpeboBaHnAM NnoTpebutens.

Monoko n MOJIOYHbIE NpOaYKTbI npeacrtaensioT  ocobyto COBOKYMHOCTb
NPOAOBONbLCTBEHHbIX TOBAPOB, MMEIOLLAA OnpeaefieHHy0 BaXXHOCTb Af1 BCEX rpynn HaceneHus
6e3 orpaHnyeHnsa Bo3pacTa. Momnoko M MonoyHble NPOAYKTbl BGrnarogaps CBOEMY XMMUYECKOMY
coCTaBy, C OLHOW CTOPOHbI CMOCOBHbI 060raTMTb pauvoHbl MUTAHUA XXU3HEHHO BaXKHbIMM
KOMMOHEeHTaMK, HO C APYroh CTOPOHbI, CaMu SBNATCA GnaronpuaTHOM cpedow Ans pasBuTUS
pa3Hoo6pa3HoM MMKpodnopbl, B TOM 4YWCRE W MNATOrEeHHOW, MpW 3TOM ObICTPO yTpauMBaloT
notpebutenbckne CBOWCTBA, a B HEKOTOPbIX Cry4vyasx CTaHOBATCA HebesonacHbiMM ANg
noTpebuTens.

Cpeawn Bcen COBOKYMNMHOCTM HOPMATMBHbIX JOKYMEHTOB, pernaMeHTMpyoLwmnx TpeboBaHms K
KayecTBy MOJIOYHbIX MPOAYKTOB, OCOOble MO3VUMM B HACTOsLLEEe BpeMs 3aHMMaeT TexXHU4ecKuin
pernameHT TamoxeHHoro coto3a 033/2013 «O Ge3onacHOCTM MOJSIOKa M MOJIOYHOM MPOAYKLMNY.
Bonpocbl 6Ge3onacHOCTM MOMoka, KOTOpble HaxoaaTca B obpalieHun, pernameHTupyeTcs
TEXHUYECKMM pernaMeHTom TamoxeHHoro coto3a «O 6e30nacHOCTM MOoroka M MOJIOYHOM
npoaykumm» [3]. OaHHbIA TeXHUYECKM pernameHT ycTaHaBnuBaeT obsA3aTtenbHble TpeboBaHus
6€e30nNacHOCTN K MOJSIOKY U MOSIOMHOW MPOAYKLMK, BbiMyCKaeMblX Ha Tepputopum TamoXeHHOro
COl03a, npoueccam ux NpoM3BOACTBA, XPaHEHUS, NEPEBO3KN, peanusaumm n ytunmsauumn, a takke
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TpeboBaHMA K MapKMPOBKE M yNakoBKE MOMOKa U MOSIOMHOM Npoaykumn. OH pacnpocTpaHsieTcs Ha
MOMOKO WM MOJSIOYHYIO NPOAYKUMIO, BbiMyCKaeMyo B oOpalieHne Ha Tepputopum TamMOXXeHHOro
col3a N UCMNonb3yemble B MULLEBLIX LIENAX, BKMAOYas Cbipoe MOSIOKO, MOMOYHYK MPOAYKUuto,
npoueccbl MPOM3BOACTBA, XpaHeHUs, MNepeBO3KM, peanusauMm W yTunmsauum, a Takke
byHKUMOHaNbHbIE KOMMOHEHTbI, HeobxoanMble ONs NPOU3BOACTBA NPOAYKTOB ANsi nepepaboTku
MOJIOKa.

Mo nopydeHuto [Maebl rocyaapctBa HypcyntaHa HasapbaeBa B cTpaHe He nepBbin rog
peanusyeTcs rocygapcTBeHHas nporpamma, 3ajada KoTopor 40 MUHMMyMa COKpaTUTb MMMOPT U
yBenuuntb 4o 80% nNpoayKTOB NUTAHNSA OTEYECTBEHHOIO NPOUCXOXAeHUs [4].

PbIHOK MOMOKa 1 Chipa — OOUH U3 CaMbIX MaCCOBbIX NPOAOBOSIbCTBEHHbLIX PbIHKOB
KasaxcraHa. YTo KacaeTcs MONOYHON NPOAYKUMU, KaK yTBepXaatoT akcnepTbl, KazaxctaH no-
npexHemMy nMmnopTo3aBucumas ctpaHa. M ecnm no KNCNOMOMNOYHON U LIeNTbHOMOMOYHON
npoAaykumn KasaxctaH NOHEMHOry NpubnmxaeTcs K NoKasaTento, KOTOpbI Ha3biBaeTCs
NPOLOBOSIbCTBEHHOW 6E30NaCHOCTLIO, TO MO TaKMM NPOAYKTaM, KakK Cbip, Macsio U 0COBEHHO cyxoe
MOJIOKO, HabngaeTcsa cunbHasa 3aBUCMMOCTb — MO CyXOMY MOJSIOKY OHa coctaBnsieT 6onee 97%,
no cbipam — cebiwe 60%. Tporka MNopTEPOB ChIPoB ABNATCA Poccus, YkpauHa, benapyco.

Tem He mMeHee, aHanu3 gaHHbIX MuHMCTeEpcTBa cenbckoro xosanctea PK nokasbiBaeT
CHWXEeHne umnopTa cbipa 1 TBOpOra [5]. PesynbTatel 06beMa umnopTa u 3Kcnopta TBoOpora u
Cbipa NPOAEMOHCTPMpPOBaHa B Tabnuue 1.

Tabnuua 1 — O6beMbl MNOPTA M 3KCMOpTa TBOpora U coipa B KazaxcraH

O6bem umnopTa TBOPOra 1 O6bem 2017 ropa k | Ob6bem akcnopta TBOpora | O6bem 2017 roga kK
Cblpa, TOHH obbemy 2016 roga U CbIpa, TOHH o6bemy 2016 roga

2016 rog 2017 ron o 2016 rog 2017 rop, o
6.6 THIC. 5.57 TbiC. CHuxeHune Ha 15,6% 3433 374.2 YBenuyenve Ha 9%

AHarnus gaHHbIX Noka3blBaeT, YTO, HECMOTPA Ha CHWXXeHWe Jonu nMnopTa TBopora u ceipa
Ha 15,6%, 3TOT NoKas3aTesb BCE €Llie OCTaeTCs BbICOKMM MO OTHOLLEHUIO K 00bemy akcrnopTa
TBOpoOra 1 cbipa B KazaxcTtaHe 1 CbIpHO-TBOPOXHbIV PbIHOK pecnybrnnkn xXaeT MecTHOro
nponssoauTens.

Mpn cosgaHMm TaMOXeHHOro cok3a Habnwgancs fABHbIN POCT ToBapoobopoTa mMexay
Tpemsa ctpaHamu — Pocens, KasaxctaH, benapyce. Ero cosgaHne goctaToOuHO CUAbHO NOBAUSASIO
Ha CTpykTypy umnopTta B KasaxcrtaH. B tabnuue 2 npegcraesneHa vHdopMaumsi O gone CTpaH-
3KCMOPTEPOB W WUMMNOPTEPOB Chbipa W TBOpOra, COrMacHo WHdopMauMm npeacTaBneHHoON
Komutetom no cratuctuke Pecnybnukn KasaxcraH [6].

Tabnuua 2 — [Jonsi CTpaH-3KCNOPTEPOB M MMMNOPTEPOB Chipa 1 TBOpora

Ne CtpaHa 3kcnopT Wmnopt
1 Poccus 69% 62%
2 Kblprbi3ctaH 22% 3%
3 TypKMeHus 5% -

4 TamKnkncTaH 2% -

5 Y36ekncTaH 1% -

6 MoHronusa 1% -

7 Benapycb - 8%
8 MonpgoBa - 2%
9 YKpanHa - 18%
10 | NepmaHuns - 1%
11 | Utanuga - 1%
12 | Monbwa - 2%
13 | ®paHums - 2%

Tak Poccus yBenuumna nocTtaBkm BCex rpynn MOMOYHbIX TOBApOB B KasaxctaH n 3aHana
NMAVPYIOLWLYI0 NO3ULUMI0 Ccpeau CTPpaH-MMMNOpPTEPOB MOMOYHON npoayKuun. [pu 3TOM OCHOBHOM
CTpaHOM ONs 3KCnopTa OTeYeCTBEHHOW MOMOYHON NPOoaYKUMN aBrsgeTcd Takke Poccus.

B nocnegHue rogbl HabnogaeTca TeHOEHUNS K MHTepecy NPOM3BOACTBA ChIPOB B HaLLEn
CTpaHe. OTOMy B MepByl odepedb cnocobcTByeT npoayktoBoe ambapro. CTOMT OoTMETUTb, YTO
Takne Mepbl KasaxctaH npuHan Bcrnen 3a Poccuen: B CBSA3M C HECOOTBETCTBMEM npaBuiiam
TEXHWYECKOr0 perfaMeHTa MOCTaBKa Cblpa TEX Xe YKPauvHCKUX MpeanpusaTui okasanacb noj
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3anpetoM. B uncno 3anpelleHHbIX Ha BBO3 M peanu3aumio cbipa okasanucb NATb YKPaAUHCKUX
npoussogutenen: Ul «Pocb» (dunman «AXTbIpCKMA CbipkoMOuHaT»), AO «[lMupsaTUHCKuUIA
cblpkombuHat»y, OO0 «lMagsuycbip», MAO «3onoTowckun macnogernbHbln kombuHaT» n OO0
«Texmonnpomy. [MpuynHOM ANs 3anpeTa MOCAYXWUNO HEeCOOTBETCTBME BBO3MMOW MPOAYKUUN
TpeboBaHMAM CTaHAapTa K COOTHOLLEHMIO Aonu Gernka, XXupa 1 Bnaru B coctase cbipa. HecmoTtps
Ha TO, YTO CbIp YKPaMHCKOro NPOM3BOACTBA 3aHMMas CYLLEeCTBEHHYIO YacTb HaLlero pbiHKa, 3anpeT
Ha ero BBO3 He co3gan geduumta npoaykuumn. «Jons npogax YKpaumHCKUX CbIpOB AOCTaTOYHO
Benuka, nopsgka 30%, XoTa Ux cpeaHss LeHa Bhille, YeM LieHa Ka3axCTaHCKUX CbIpoB [7].

Ha cerogHAWHMA OeHb Cbipbl Ka3axCTaHCKOro Mpou3BOACTBa 3aHMMalT oOkofio 35
npoueHToB B 0OWMX npogaxax AaHHoM kaTeropuun. Chbipbl Ka3axCTaHCKOro MpoOM3BOACTBA
OOCTaTOYHO KOHKYPEHTHbl, B TOM 4YUCre M 3a cYyeT UeHbl. Ho yBenuyeHus ponu npogax
Ka3axCTaHCKOro cbipa B TeYeHue nocrnegHero roga He npoucxogut. 3a nepsble Tpu mecdaua 2017
rofa kasaxcTaHCcKne KoMnaHum Npou3Benn MeHbLUe chipa, YeM B nepBoM kBapTane 2016 roga.

Mo paHHbiIM Komuteta no crtatuctuke Pecnybnuke KasaxctaH notpebneHve cbipa B
KasaxcraHe B nepsom kBapTane 2017 roga cHusunocb Ha 10%. B aTOT nepuon Ha BHYTPEHHEM
pblHKe Obino npogaHo 9144,5 ToHH TBOpora u chipa. [Npn 3aTom B nepBom kBaptane 2016 ropa
kazaxctaHubl kynunn 10041,6 ToHH npoaykta. OTMeTuM, 4YTO corfnacHo pekoMmeHgauusam BOS,
HopMa noTpebreHus coipa Ang O4HOro Yenoseka B rof 6,5 kr B rog. Mexay tem, cpegHasa Hopma
notpebneHnsa cobipa Ha 4Yenoseka B rog B KasaxcrtaHe coctaenseT 2,5 kunorpamm. 3a nepsbin
kBapTan 2017 roga kasaxcTaHCKMe KomnaHum npons3senun 5 365 TOHH cbipa u TBOpora, 4To Ha 204
TOHHbI (3,6%) MeHbLUe, YeM B aHaNOrM4yHbIN Nepuoa NpoLUsoro roga.

CornacHo crtatuctnyeckum pfadHHbiM 2016 roga B NpoM3BOACTBE Cblpa W TBOpoOra
nnagmpyet AnmaTtuHckas obnactb (6,6 Teic. ToHH, nntoc 10,4% 3a 2016 rog). Ha BTopom mecte
BoctouyHo-KasaxcTtaHckasa obnactb (4,3 ThiC. TOHH, cpady nntoc 28,7% 3a 2016 roa). B BocTo4uHo-
KasaxcraHckon obnactu paboTatoT Takme komnaHuu, kak TOO «Omunby», «BocTtok-Momnoko»,
«barpatnoH Ynau» u 1.4 [8]. Ha pucyHke 1 npencraBneHO Npon3BOACTBA Cbipa M TBOpora B
TOHHaxX OT oMM cnpoca HacerneHus [9].

I'Ipousso,qC'rBo Cblipa U TBOpOra B Ka3axcraHe
35.00 70.00%
57.80% .
30.00 5190%  50.40% - o[ 60.00%
25.00 —45.70% - - - 50.00%
20.00 - 40.00%
I 0019 OT cnpoca
15.00 - 30.00%
npon3soactso
10.00 - 20.00%
5.00 - 10.00%
0.00 - 0.00%
2012 2013 2014 2015 2016

PucyHok 1 — Npoun3eoacTBo cbipa 1 TBOpora B KazaxcTaHe

CornacHo npeacTaBneHHbIM AaHHbIM, NMPOM3BOACTBA Cbipa B MOCNEAHWUI FO4 3HAYUTENBHO
CHU3WIOCL MO CPaBHEHMIO C APYTMMU rO4amMu, a AONS CNpoca Ha MPOTSKEHWUM NATU NET OCTaTCsA
OPWEHTUPOBOYHO HA OHOM YPOBHE

C kaxgbiM rogoM B Mupe pacTtyT o6bembl MPOM3BOACTBA CbIPOB, YTO U SIBNSAETCSA NPUYMHON
MOBbILLEHHOTO MHTepeca HaceneHusl. K coxxaneHuio, 0Te4eCTBEHHOE CbIPOAENNE UMEET A0BOJIBHO
OFPaHUYEHHbIA aCCOPTUMEHT BblpabaTbiBaeMbIX CbIPOB, B pe3ynbTaTe u4ero Habnwopaetcs
TeHgeHuua umnopTa cbipa. Kasanocb Obl, C yxoooM psiaa YKPauHCKMX WMMNOPTEPOB Cbipa
N CbIDHOrO cypporata Yy Ka3axCTaHCKMX MNpPOM3BOAUTENEN MNOSBUINACb BO3MOXHOCTb 3aHATb
onycTeBwy Huwy. OQHAKO Ka3axCTaHCKME CblpoAdenbl CXOOATCA BO MHEHMM, YTO BbIMOMHEHNE
3TOM 3ajadvM [[ns OTeYyeCTBEHHOro npoussoguTens npobnematnyHo. OcHoBHaa npobnema
KpoeTcs B TOM, YTO NMPOM3BOAMTL ChbIp MPU CYLLECTBYIOLLMX LIeHAaxX Ha Cbipbe M FOTOBbLIA NPOAYKT,
yunTbiBas ero cneumduyHoOCTb, CErogHsa HeBbIrogHo. Ha npou3BoacTBO Chipa yxoauT Gonbluoe
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KONMYeCcTBO 0BOPOTHBIX CPEACTB, MOCKOMbKY ANsi er0 CO3peBaHMs He06XoaUMO MUHUMYM 45 AHeRn.
OTO CBMAETENbLCTBYET O €ro HU3KOW NUKBUOHOCTU. B 3TOM CBSI3M NPOM3BOACTBO MSAMKUX CbIpOB
aBnseTca 6onee nepcnekTMBHbLIM U peHTabernbHbIM, T.K. 4OX04 OT KOTOPOW NMOCTynaeT B CpeaHeM
B TeveHune 10 gHen.

AHanu3 obLen CrnoXxuBLUENca cuTyaummn ceipogenust B KasaxcrtaHe, cBMOETENbCTBYIOT O
HeobxoaMMoCcT pa3paboTKM TEXHOMOrMM HOBbIX BWMAOB CbiPpOB, OPUEHTUMPOBAHHBLIX Ha
nMnopto3amMelleHne, SBNAITCA BeCbMa akTyarnbHbiM B Hawen cTpaHe. [lepCnekTUBHbLIM
HanpasfeHneM B CbIpOAENnuM ABMNSETCA CO3[aHne N pasBUTUE HOBbLIX TEXHOMOMMM NPoM3BOACTBa
CblpOB C KOPOTKMM MNPOU3BOACTBEHHbLIM LMKNOM. Kpome Toro, ynydlleHue kayecTBa CbIpoOB,
obecneyeHne  UX  CaHWUTaAPHO-TUrMEHMYECKOW U MuKpobuonormdeckon  6esonacHoCcTH
MCNONb3oBaHNE B CbIPOOENUN  HOBbLIX TEXHOJIOMMYEeCKMX MPOLIeCCoB, aBToMaTtu3aums wu
MexaHu3auusi TPyAOEeMKMX MPOLECCOB, a TaKkKe YNakoBKa CbipOB B SipKMe, KpacouHble, yaobHble
Ana notpebutens matepuarnsl Tak e NpuBeaeT K YBENMYEHUIO CNpoca Ha OTEeYeCTBEHHbIE CbIpbl.
OTO CHM3UT BBO3 MMMOPTHbLIX CbIPOB, UMEKLLMX ropasgo bonee BbicOokue LeHbl. OpraHusaums
Npov3BOACTBA Takoro poaa, No3BoNUT u3bexartb KanuTarbHbIX BIIOXEHUA W HacbITUTb PbIHOK
OTHOCUTENbHO [ELEeBbIM BbICOKOKAYECTBEHHLIM MPOAYKTOB C XOPOLMMU MNOTPeduTensCcKkuMu
cBoncTBamm

Takvm 06pasom, B CBA3W CO CIOXMBLLENCS CUTYaLMen ¢ UMNOPTHBIMWA NPOU3BOANTENSIMU B
HacTosllee BpeMs Ha Ka3axCTaHCKOM pblHke Habnogaetcs cBobogHas Huwa oTpacnuv
NPon3BOACTBa Cbipa. Y Hallenh CTpaHbl UMEETCHA [OCTaTOYHbIM noTeHunan ansa obecneveHus
notpebHocTn HaceneHus B Havbonee BOCTPebOBaHHbLIX BMAAxX CbipHOW npodyKuumn. MOoXHO
yBEPEHHO yTBepXaaTb, YTO Ha CerofHsALWHUA AeHb NPOU3BOACTBA CbIpoB B KasaxcTaHe sBnseTcs
nepcrnekTUBHbIM HanpaBneHneM.
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PecnybrniukacbiHOafbl IpiMwWiK xacay HapbifbiHbiH 0amybl Kapacmblpbinadbl. COHfbl yaKbimma
yHKUUOHandblK eHiMOepdi eHOIpy ywiH Heaisai wukizam pemiH0e ewki CymiHe fbifibiMU
KbI3bIFywhblinblK b6alikanadbl. ©cipece, KasakcmaHra 9KO102us/iblK ma3a eHiM eHOIpY XafblHaH,
asblK-mynik  eHiMOepiH ©eHOIpy Hapbifbl KenmeezeH WuKi3ammbl KondaHy KaxemminigiHiH
apmybiMeH cunammanadbl. Makanada kenmipinzeH MmaniMemmepae calKec, asblK-myniK
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ambapeocChiH eHaidyae KapamacmaH, esn ofi KyHae OeliH umropmka mayendi 6onbin kenedi xxoHe
COHFbI Xbl1dapbl eHAipinzeH omaHObIK ipiMwikmepdiH yreci eni e memeH. CoHOali-aK, makasada
KaszakcmaH PecrniybnukacbiHOa ipiMWiK feH IipiMwik umnopm reH 3Kcriopm KesieMi myparibi
MasiiMemmep KenmipinieeH, COHfbl €Ki Xblida UuMriopm reH aKcriopmka manday xypeaisinedi.
Anatida, KasakcmaHOafbl IpiMWiK UMMIOPMbIHLIH YECiHIH meMeHOeyiHe KapamacmaH, OcCbl
caHammarbl 6HIM yneci XasiblIKmbiH IpiMWIK rfeH ipiMwikke J&e2eH CcypaHbICbiHbIH YHeCiH
Kammbimaliosi. Ocbinalilwa, uMnopmmel anmMacmelpyra barbimmarfaH CbipaHbiH XaHa mypriepiHe
apHarsraH mexHonoausnaposl dambimy Kasipai ke3de KasakcmaHOa eme e3eKmi.

TytiH ce3dep: ipiMwik, 3kcriopm, umropm, eHAipic, uMmrnopm asmacmsipy

MODERN CONDITION OF FOOD SAFETY AND DEVELOPMENT OF THE DOMESTIC MARKET
OF CHEESE IN KAZAKHSTAN
Z. Kapshakbayeva, Zh. Moldabayeva, A. Mayorov, B. Bakytzhan

The article considers the current state of food safety and the development of the domestic
cheesemaking market in the Republic of Kazakhstan. According to the data presented in the
article, despite the introduction of the food embargo, the country still remains import-dependent
and the share of domestic cheese products produced in recent years is still low. The article also
presents the data of imports and exports volume of cottage cheese and cheese in the Republic of
Kazakhstan and analyzes import and export for the last two years. However, despite the decline in
the share of cheese imports in Kazakhstan, the share of production of this category of products
does not cover the share of the population's demand for cheese and cottage cheese. Thus, the
development of technologies for new types of cheese, focused on import substitution, is currently
very relevant in Kazakhstan.
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FEATURES OF USING STEEL H-PILES IN PROBLEMATICAL SOIL GROUND OF
KAZAKHSTAN

Abstract: Nowadays many international projects are realized in Kazakhstan. For example
Italian and American companies which are work on western part of Kazakhstan met some
complexity in non-correspondences of Kazakhstan codes to international. Methodic of testing piles
conforming to the requirements of ASTM D1143/D1143M-07 (USA) standard and GOST 5686-94
(Kazakhstan) standard is presented in this paper. Discussion of using control equipments,
technological features, advantages and disadvantages of aforementioned methodic might be
important for understanding the different points. Also the paper includes investigation of problem of
corrosion of steel piles. Thesefullfieldscale piling tests were performed in problematical soil ground
of construction sites of new capital Astana (Kazakhstan).

Key words: standard, pile, requirement, test, soil

Introduction

Development of high-rise buildings and constructions in complex hydro-geological condition
of some regions of Kazakhstan requires reliable design of foundation, this leads to improvement of
the geotechnical Standards. Many international projects are realized in Kazakhstan, this demands
to using international Standard, moreover, for realization unique project is required using leading
foreign high-tech, economic, ecological and energy-efficient technology, including technology for
pile installation, equipment for geological investigation.

Unfortunately, present Standards are confined application of modern technology of pile
foundation installation, indicating incomplete usage of advanced technology. The results of
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research will directed to modernization of the Kazakhstan Standards and oriented to advanced
geotechnologies adaptation.

Pile foundations commonly used in Kazakhstan, especially in regions Astana, Karaganda,
Atyrau, Aktau, Pavlodar, Kostanay and Kokshetau. Field test are carry out in accordance with
requirements GOST 5686-94 "Soils. Methods of the field tests with piles".

Definitions of bearing capacity of the piles in accordance with requirements SNIP RK 5.01-
03-2002 “Pile foundations”.

Static pile test in construction site-Embassy of USA in Astana

Construction site of apartment “Embassy of the USA in Astana” located at South-East part of
capital of Republic Kazakhstan. Territory of Astana city arranged in Kazakh shield so territory isn’t
seismicity Loam, clay, eluvia formation presented by loam with inclusion of gruss and ballast stone,
sandstone, siltstone. Geology-lithologic cut of construction site shown in Figure 1.
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Figurel — Geology of construction site-Embassy of USA in Astana, Kazakhstan

Steel piles which showed in Figure 2 tested for 600 kN bearing load to press load 1200 kN,
for 400 kN bearing load to press load 800 kN.

Figure 2 — Steel pile

To research has been subjected to steel piles of model HP12x74 or according to Sl system
HP305x110. |-section steel piles are usually made of high-strength low-alloyed columbium-
vanadium steel. Grade 50 in accordance with the requirements of ASTM A36 and A572.

The mechanical properties of the I-section steel piles according to the data of the Bethlehem
metal manufacturing plant (USA) are given in Table 1.

Table 1 — Mechanical properties of steel piles

Name Unit
Ultimatetensilestrength 450 MPa
Elongationatrupture 21%
Elastic modulus 140000 MPa
Shearmodulus 80000 MPa

Corrosion in the ground, on water or a moist environment is caused by electrochemical
processes. In the ground, there are different types of corrosion, such as soil corrosion and galvanic
corrosion.

Soil corrosion is caused by three factors: the corrosive aggressiveness of grounds and
soils, the action of wandering currents and the vital activity of microorganisms. Corrosive
aggressiveness of grounds and soils is determined by their structure, granulometric composition,
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specific electrical resistance, humidity, air permeability, pH, etc. [Strizhevskiy 1986].

In the steel piles, soil corrosion is important. Soil corrosion is caused, first of all, by the
spread of oxygen from the soil to the metal surface. Corrosion from groundwater or saline water to
the steel pile decreases with depth, due to the lower oxygen content. Studies of corrosion in soil
show, that the location of the groundwater level and access to air has a dominant effect on the
corrosion of steel piles. Below groundwater level, average corrosion is usually small, rarely
exceeds 20 mkm / year and is often significantly lower.

The corrosion index of steel piles, immersed in bulk or loosened soils, according to
preliminary calculations, is 0.08 mm / year.

Protection against corrosion of structural materials in corrosive environments is based on:

— on increasing the corrosion resistance of the material itself;

— on the decline aggressiveness of the environment;

— on the prevention of material contact with the environment with the help of an insulating
coating;

— on regulation of the electrode potential, of the protected product in this environment.

The method of increasing the corrosion resistance of the metal is alloying. Without
impairing the mechanical characteristics of iron, they are doped with other metals, nonmetals (C,
S, P, Si, B, N2, etc.), ferroalloys and ligatures - auxiliary alloys containing the alloying element.

The investigated I-section steel pile in the chemical composition has the necessary amount
of alloying metals and non-metals, given above in Table 1, thus has a certain corrosion protection.

In the process of installing a steel pile directly on the construction site were pre-drilled wells
with diameter of 600 mm depth of 1.5-2.0 m before pacification. These wells were filled with
concrete after palification to restrict air (oxygen) access to the metal surface through the ground.

The most common aggressive environments are water, aqueous solutions of acids and
alkalis, atmosphere, soil (soil). Aggressiveness of aqueous media depends on the O, and CO;
dissolved in them, the removal of which is one of the methods for controlling the corrosion of iron,
steel, copper, brass, zinc, lead. The physical removal of O, and CO; is achieved by heating the
water under reduced pressure or by purging with an inert gas, chemical — by passing through a
layer of iron or steel chips, by treatment with reduction (sodium sulfate, hydrazine).

Corrosive aggressiveness of soil is determined by the content of O, humidity, electrical
conductivity, pH. In acidic soils, pieces of lime near the metal buried in the soil can long create a
pH sufficient to maintain the metal in a passive state.

Of the organic insulating coatings for protection against atmospheric corrosion paint and
varnish are widely used, for underground structures — thick coatings from coal tar pitch, bitumen,
polyethylene combined with cathodic electrochemical protection. To improve adhesion, the surface
under the coating is prepared: thorough (mechanical or chemical) cleaning from dirt and corrosion
products, special chemical or electrochemical treatment (phosphating, chromating, anodizing). The
solidity is increased by the use of multilayer (usually three-layer) coatings. The first (primer) layer
requires maximum adhesion to the metal and good protective characteristics achieved by the
introduction of pigments with inhibitory properties (lead oxide, zinc chromate). The final thickness
of the coating usually does not exceed 0.75 mm. The use of modern synthetic materials instead of
natural oils makes it possible to increase the coating service life by 3-5 times.

The obijective of static pile test is determination of settlement and bearing capacity of pile.

Anchoring-stubborn stand consist with main and subsidiary systems, four “anchor pile used
for pile test.

Research polygon equipped by driving of testing and anchor piles, mounting of metalwork
of anchoring stand, welding of anchor band. Equipment which used in static pile test as follows:

— hydraulic jack CMZh58A, carrying capacity 2000 kN;
— hand pumping station MNSR with manometer MTP-160;
— twodeflectometer - 6 PAO.

Jack with under base hand strain to pile and by up rag of it rod to basic hummer.Field static
pile test taken as follows:

— ‘“rest “ pile stand during 7-10 days instant ending of driving pile;
— loading of pile made by load up to 1200 kN and 800 kN;

— size of each step of load equal 50kN and 100 kN;

— unloading of testing piles made step by step;
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— removal of samples from the deflectometer was carried out in the following order: first
reading - right after the load application, and then sequentially through the four samples
every 15 minutes of observation, two samples with an interval of 30 min and then every 60
minutes to conditional stabilization of deformation, until the precipitation rate of the pile at a
given stage of loading will not exceed 0,1 mm in the last 60 minutes;
— removal of count elastic deformation made on each step on unloading over 15 min.
Graphic of dependence of settlement pile from load and variation of settlement on step of
load received in test results.
A static pile test of steel H-piles was carried out after the "rest” of pile after driving. Results
of static test of steel piles before heightening of pile length shown in Figure 3.
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Figure 3 — Graphics of dependence of settlement S from load P regarding results of static pile
tests before heightening of pile length (by ASTM D/D 1143M-07)

Results of static pile test showed that after heightening of pile length given best results.

CONCLUSIONS

Technical specificity of ASTM D1143/D1143M-07 has some differences with national
Kazakhstan standard GOST 5686-94. Some devices and control equipment were not used by
requirement of GOST 5686-94 “Soils. Field test”. In practice requirements of American Standard
showed that results of test are safer [Smolin 2010] because of using many control equipment and
devices for determination, measurement reverberated.

Also GOST is regulated only two out of six measurements with reducers provided by
ASTM. By requirement of both standards of loading on pile is transferred by jack. But GOST does
not consider that each jack needs to be provided by manometer if we use more than one jack. It is
important for control of work of jack and to do correct test.

In other case sometimes reducers of axial displacement of pile showed undirected
displacement and regarding requirement of GOST is not instructions. In this case regarding ASTM
it is necessary to fix reducers of sway. By requirement of both standards loading on pile is
transferred by jack.

Also decision of problem of corrosion of piles is very important aspect in problematical soll
ground of Astana city.

Unfortunately, present Kazakhstan Standards are confined to application of modern pile
technology and big difference between experimental bearing capacity obtained by static loading
test (SLT) and design value obtained by Kazakhstan Standard indicates incomplete usage of
modern pile technology. And so research of advanced pile technologies is very important for the
feature Kazakhstan geotechnical development.
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KA3AKCTAHHbIH KYPOENI TOMbIPAK LUAPTTAPBI XKAFOAUBIHOA TEMIP KAOAIAPObI
KONOAHY EPEKLLUENIKTEPI .
A.C. Tyne6ekoBa, P. basunos, |. >)Kymaginos

Kasipai yakbimma Ka3zakcmaHOa kernimezeH xarsbiKaparsblK xobasnap icke acyda. Mbicarbl
enimizdiH 6ameic aliMarbiHOa XymbIC icmern XypeeH umarnbsHObIK XoHe amepukaHObIK
KomnaHusinapkasakcmaHOblK XXoHe XarlblkaparnblK kelbip HopmanapObiH 6ip-6ipiHe coalikec
kenmelmiHOieiH kepedi. byn makanada ASTMD1143 / D1143M-07 (CLLA) xeHe MECT 5686-94
(KazakcmaH) cmaHOapmmapbiHbIH mananmapbsiH KorndaHy apKbiribl KadaHbl CbIHay KepCemir2eH.
Tekcepywi xabdbikmapdbl, MeXHHUKanbIK epeKkwenikmepdi, xofapbl almeinraH odicmi
KondaHyObIH apmbIKWbIIbIKMapb! MeH KeMuwinikmepiH markbinay, HopmanapobiH
epekwernikmepiH myciHyze eme MaHbI30bl 60sbin mabbiiadsl. COHbIMEH Koca XyMbicma
6o1ammai KalanapObiH KOpPO3UsiFa ywblpay Macesneci KapacmbipbliiFaH. by cbiHaK XXymMbicmapbi
AcmaHa KanacblHOa xypai3inoi.

TytiH ce3dep: cmaHOapm, Kkada, masnari, CbiHay, mornbipak

OCOBEHHOCTU NPUMEHEHUA METANNUYECKUX CBAU B CNOXHbIX MPYHTOBbIX
YCNoBUAX KASAXCTAHA
A.C. TynebekoBa, P.basunos, I. X)Kymaginos

B Hacmosiwee epems 6 KazaxcmaHe peanu3yemcs MHOXeCmeo MeXOYyHapOoOHbIX
npoekmos. Hanpumep, 3a4yacmyto umarsnbsHCKUEe U aMepukaHCcKue KomrnaHuu, pabomaruwue 8
3anadHoU 4Yacmu KasaxcmaHa cmarkuearomcesi ¢ rnpobremMol 8 omHoweHUU Hecoomeemcmaeusi
HeKomophbIx Kpumepull 8 Ka3axcmaHCKUX U MexOyHapoOHbIX Hopmax. B daHHoU cmambe
rnpedcmaesneH memod ucrblimaHuli ceau rno mpebosaHusm cmaHdapmos ASTMD1143 / D1143M-
07 (CLUA) u TOCT 5686-94 (KasaxcmaH). O6cyxdeHue UCMOb308aHUS KOHMPOIbHO20
obopydosaHusi,  mexHosoau4yeckux  ocobeHHocmel,  ApeuMywiecms U Hedocmamkos
8biLeyrnoMsiHymou mMemoOuKUu Moxem Obimb 8axKHbiM Onisi NMOHUMaHUsi 0cobeHHocmeli OaHHbIX
Hopm. Takxe e pabome paccmampugaemcsi uccriedogaHue rpobriembl KOPPO3UU cmarsibHbIX ceall.
LaHHbie ucribimaHusi bbiriu 8bInosiHeHb! 8 2. AcmaHa (Kasaxcmat).

Knroyesnie cnoea: cmaHOapm, ceasi, mpebosaHue, ucrbimaHue, 2pyHm

MPHTW: 53.49.15

B.K. Paxagunos'®, J1.I. Xypeposa?, XX.6. Cargonauna’?, [.H. Hypranues®
!BocTouHo-KasaxcTaHckuii rocyaapcTBeHHbIN YHUBepcuTeT MmeHn C.AMaHxonosa
2BocTo4HO-KasaxcTaHCKuii rocy1apCTBEHHbIN TEXHUYECKUn yHuBepcuTeT nmenn [1.Cepukbaesa
SlocynapcTBeHHbI yHMBepcuTeT uM. LLlakapuma ropoga Cemei

WCCNEAOBAHVE MOP®OOImMu TOHKOW CTPYKTYPbI MNOBEPXHOCTHOI'O CNos
BbICTPOPEXYLUEW CTAIIN P6M5 NMOCIE BO3AEUCTBUA NMITASMEHHbLIM NMY4YKOM

AHHOmMauyusi. Hacmoswass paboma nocesuieHa uccriedogaHurw  MOpPgooauU,
CMPYKMypPHO-ha308020 COCMOSIHUS 0BEPXHOCMHO20 criosi bbicmpopexywel cmanu P6M5
rnocrsie 8030elicmeusi 3/1eKMPOHHbIM yYKOM. YCmaHOB8/1eHO, YMO KaK U UCXOOHOM COCMOSIHUU
cmanb P6M5 sendemcsi MHo20¢ba3HbIM  MamepuanoMm, codepxawum a-gasy, -¢pasy
(ocmamoyHbIl aycmeHum) u KapbudHyro ¢ha3dy. OcHosHOU ¢ha3os8ol cocmasrisowel mampuubl
cmarnu P6M5 6 ucxoOHOM cocmosiHUU Kak u nocsie 06pabomku 351€KMpPOHHbLIM My4YKOM, S8/155emcsi
a-gpasa (y—a-MapmeHcum): nnacmuH4YambsiM U nakemHbIM MapmeHCcUumom, Ho rpeobrnadaHuem
rnracmuH4Yamoz2o mMapmeHcuma ¢ obbemHolu doned ~90% om obwel donu a-MapmeHcuma. y-
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hasa sensrowasics emopol mopghosiocudeckol cocmasnsaruweld Mampuubl cmasu (ocmamoYHbil
aycmeHum) nipucymcmeyem eHympu MapmeHCUMHbIX rnaacmuH 6 sude KomoHUl 080UHUKOB020
muna ¢ obbemHoUl doneli 8 Mmamepuarne ~6%. BbisgrieHo, Ymo 8 Mamepuarse Kak U 8 UCXOOHOM
COCMOSIHUU cmanu makxe rnpucymemeyrom dyacmuubl kapbuda muna MeC, obnadarouiezo
crioxHbiM cocmasom (Fe,W,Mo)eC.

Knro4veebie cnoea: OucriokayuoHHasi cmpykmypa, Mopghosioausi mMOHKOU CmpyKmypbl,
CMpyKmMypHo-ghasogoe cocmosiHue, bbicmpopexywas cmarnbs P6MS, nnasveHHas o6pabomka

Passntne TexHONOMMU MALUMHOCTPOEHUS B 3HAYUTESNIbHOW CTeneHn 3aBuUCUT OT
TEXHUYECKOro YPOBHS MHCTPYMEHTaNbHOro MPOM3BOACTBA. TakK, OOQHOW M3 BaXXHEMLWMX npobrnem
COBPEMEHHOr0 MaLUMHOCTPOEHUsi sBnseTcs obecnevyeHne MakCMMarnbHOW W3HOCOCTOMKOCTU
mMeTannoobpabaTbiBaloLEero MHCTPYMEHTa MPU PasfnUyHbIX YCNOBUSAX HarpyXeHus B npouecce
obpaboTkm getanen pesaHnem. [JonroBe4HOCTb WMHCTPYMEHTA 3aBUCUT HE TONbKO OT CBOWCTB
Matepuana, onpegensieMblXx TEXHOMOrMen WU3roToBMEHUS U OOBbEMHOrO YNPOYHEHUSl, HO U B
3HaAYMTENbHOW CTEeneHn OT CBOWCTB MOBEpPXHOCTU. Ee pornb B obecneveHun akcniyaTaumoHHbIX
CBOWCTB M34enuMnM MOCTOSHHO BO3pacTaeT, 4YTo crnocobCcTBoBano, Hapsgy C  LUUMPOKUM
NCMONb30BaHNEM TPAAMLMOHHBIX METOAOB XUMUKO-TEPMUYECKON 0BpaboTKkn, NOSABAEHUIO W
pasBMTUIO HOBOTO HamnpasfieHUs — WHXEHepUU MOBEepPXHOCTU MeTOoAaMu 3SHEPreTUYeckoro u
dusnko-xummudeckoro Bosgencteusa [1]. Peanusaumsa aTtonm koHuenuuwm npwu Bblibope maTepuana
NO3BOSNUT YNyYLNTb 3KCMMyaTauMOHHbIE CBOWCTBA WHCTPYMEHTa, U B psde CnyyaeB CHU3UTb
pacxod AOpOrocTosilmx maTepuanos. Tak, B nocnegHee BpeMs 3a CYeT NPUMEHEHUS 3alUTHbIX
MOKPbITUA M MOBEPXHOCTHOrO YMNpO4YHEHMs, Bce Oonblle NPUMEHSITCS WM NPOM3BOOATCS
ObICTpOpeXyLimMe cTanu, YTO MO3BOMUIMO COKpPaTUTb pacxodbl Ha AOporoctosiluve TBepAable
cnnaebl. [MpyM 3TOM, BaXHyl porib MpU MPUMEHEHMM 3aLUUTHBLIX MOKPLITUA KU MOBEPXHOCTHOrO
YyNpOYHEHMST MMEET WCMNOMb30BaHME pecypcocbeperaomx TEeXHOMNOrmn, CnocobCTBYHOLMX
COKpaLLleHMIO 3aTpaT pecypCcoB U 3HEPrnuv, NoBbILLEHNIO NPOU3BOANTENBHOCTU Tpyaa.

B nocnegHue rogbl nonyvyunu pasBuUTUME HOBble CNOCOObI 00OpPaboTkM MOBEPXHOCTU,
NCNonb3yoLme KOHUEHTPUPOBaHHbIE NMOTOKN 3Heprun. OHM MO3BONSAIOT CYLLECTBEHHO COKpPaTUTb
BpeMsa 06paboTkM, YTO B HEKOTOPLIX Cry4asx AaeT BO3MOXHOCTb BCTpamBaTb COOTBETCTBYHOLLEE
obopygoBaHMe B €OUHYI0 TEXHONOMMYecKylo LUenb W3roTOBMEeHWA AeTanen, a Takke CHWKaTb
3HeprosaTpaTtbl Ha npoBeAdeHne ob6paboTkn 3a cYeT TOro, YTO BO3AENCTBUIO KOHLEHTPUPOBAHHbLIX
MOTOKOB 3HEPruM noaBeprarTcs Te 4YacTu MOBEPXHOCTM, KOTOopble B HambonbLlen creneHu
HyXXgatTcsl B ynpovHeHun 1 3awmTte [2]. Kpome Toro, BbicokoaddeKkTnBHbIE cnocobbl 06paboTkm
NO3BOMAIOT MoflydyaTb CTPYKTYPHO-(Pa30Bble COCTOSIHUSA MNOBEPXHOCTW, HEAOCTUXMMbIE MNpuU
NCNONb30BaHUM TPAOULMOHHBIX TEXHOSOMMIA.

Bce 6onbllee npuMMeHeHWe B MNPOMbILWSIEHHOM MPOU3BOACTBE HaxOoA4AaT MeToAbl
YNPOYHEHMS METASNOB N CMaBoOB C UCNOSb30BaHMEM KOHLIEHTPUPOBAHHbLIX MCTOMHUKOB Harpesa -
ANEKTPUYECKON OYrn, NOTOKOB MOHOB, NIia3Mbl, fla3epHbIX U 3NEKTPOHHbIX nyven u gp [3]. Takue
NCTOYHMKN MO3BOMSAIOT MOfy4aTb Ha MOBEPXHOCTU MeTanna Cnou C BbICOKOW TBEPAOCTbIO,
obpabaTbiBaTb Yy4aCTKM MOBEPXHOCTW, HEAOCTYMNHble ANA YNPOYHEHUA OPYruMuM MeTodamu,
noKanu3oBaTb 3HEPrnio B y3KOW 30He, obecrneudvBasa pecypcocbepexeHne, B OCHOBE KOTOPOro
NeXWT 3amMeHa AO0pPOroCTOSILMX U CIOXHOMErMpoBaHHbIX CMNiaBOB 3KOHOMHOMErMpoBaHHbIMU B
TOHKOM MOBEPXHOCTHOM crioe [4].

AKTyanbHbIM, BecbMa 3M(PEKTUBHLIM WUCTOYHMKOM SHEPruKn, KOTOPLIN MOXET ObITb
MCNonb30oBaH AN YNPOYHEHUS MOBEPXHOCTHOrO Crosi MeTansioB M ChnaBoB, SIBMSIETCA MOTOK
nnasmbl [5-7]. MNnasmeHHony4koBas yctaHoBka (IMIY) gaBnseTcs yHMBepcanbHOM W MO3BONSAET
NpOBOAWTL WCMbITAHWE MaTepuanoB B YCMAOBUSAX KOMMIIEKCHOrO BO3OEWCTBMA Ha HUX Kak
NrasMeHHOro noToka, Tak U MOLLHOW TENSIOBOW Harpysku, co3gaBaeMon C NMOMOLLBbI0 3NIEKTPOHHOIo
nydyka. Wcrnonb3oBaHne T[IMY pgaeT BO3MOXHOCTL OMNEpaTMBHO Mofnyyatb npeaBapuTerbHble
3KCMnepuMeHTarnbHble AaHHble O MOBEAEHVMM MaTepuanoB B YCMNOBUSX B3aMMOAENCTBUA MX C
nnasMon Mpu BbICOKOW TEMMOBOW Harpyske, 4YTO MO3BONSET BHOCUTb KOPPEKTUBbI B OCHOBHbIE
3KCnepuMeHTarnbHble UCCNedoBaHUs, a TaK XXe MCMonb3yeTcs ANA pa3BUTUSA CyLLECTBYIOLMX WU
pa3paboTkn HOBbIX METOAOB MOAENMPOBAHUSA HArpy30K Ha KOHCTPYKUMOHHbIE MaTepuanbl, U3y4eHns
CBOWCTB W MNOBedeHUs MmaTepuanoB Mpu B3aMMOAEWCTBMM C Nnasmon. Tak kak, B npouecce
06paboTKkM NNa3MeHHbIM MYyYKOM MPOUCXOAAT 3HAYUTENbHbIE U3MEHEHUS CTPYKTYPHO-(ha30BbIX
COCTOSIHUA M COOTBETCTBEHHO CBOWCTB MaTepuana B TOHKMX MOBEPXHOCTHbIX CMOSAX BCreacTBue
13nMyeckoro BO3OEUCTBUSA 3apsbkeHHbIX 4YacTul. PassuBatwowmecs npu 3TOM  Npoueccsl
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NepecTporKkn CTPYKTYpPbl, CTPYKTYPHO-(ha30Bble MpeBpaLLeHNs NPOMCXoaAT B YCIOBUAX, Aaneknx
OT TEepMOOWHAMWYECKN  PaBHOBECHbIX  COCTOSHMWA, W OHW  MO3BONAT  nosyyaTb
MOAMMUUMPOBAHHbBIE MOBEPXHOCTHbBIE CIIOW C YHWKaNbHbIM KOMMIEKCOM (OU3NKO-MEXaHNUYECKMX
CBOWCTB.

B cBs3M C BbIWEU3NOXEHHbIM, LENb0 HacTodawen paboTbl SBNAETCA U3yveHue
ANCNakauMoHHON CTPYKTypbl U Mopdonorm ¢asoBOBbIX MNpeBpaLLEeHUn MOANPULMPOBAHHBLIX
NMOBEPXHOCTHbIX CroeB ObicTpopexylwien cranm P6M5 npu B3aumogenctsmm C nnasmeHHbIM
My4KOM.

B cooTBeTCTBUM C NOCTaABMNEHHOM LIENbto B KayecTBe ob6bekTa nccrnenoBaHus Obina BoibpaHa
WHCTpyMeHTanbHasa ObicTpopexywaa cranb P6M5. lNpumeHeHne ObiCTpopexylimx cTanen nns
PEeXyLLero MHCTpPyMeHTa NO3BONSET MOBbICUTb CKOPOCTb pPe3aHusl B HECKOMbKO pa3s, a CTOMKOCTb
WHCTPYyMEHTa — B decATkn pa3 [8]. Xumuueckun coctaB ObicTpopexywen ctanu P6M5 (TOCT
19265-73) %: C (0.82-0.9), Mn (0,20 - 0.50), Si (0,20 - 0.50), Cr (3.80 - 4.40), W (5.50 -6.50) V (1.70-
2.10), Co (go 0.50), Mo (4.80-5.30), Ni (go 0.60), Cu (go 0.25), S (oo 0.025), P (go 0.03).

3arotoBkM 00pasuoB Ans uMccnegoBaHW B BuAe napannenenunesoB C  pasMepamu
8x20x20 mm® Bbipe3anu U3 pexyLlero WUHCTpyMmeHTa (OMckoBbix dpes) ctanm P6M5 anmasHbiv
ONCKOM, TOMLWMHOM B 1 MM, KOTOPbIA MOrPYXeH B OXNaxaaroLwyto XunakocTb. Mpu manbix obopoTtax
pe3anus n = 350 o6/MUH 1 HU3KOM Harpy3ke m=250 r, obpaseL He ucCnbITbiBaEeT gedopmaumm u
TepMuyeckoro Bo3fencTBus. Bbicokne cnyxebHble CBOMCTBA WHCTPYMeEHTa M3 ObiCTpopexyLien
cTanuM pocturalTca nocne tepmudeckon obpaboTku. lMoatomy 3arotoBku obpasuos ans MO
Bblpe3anu U3 pexyLlero MHCTpyMeHTa (AnckoBbiX dopes) ctanu P6MS noaseprHyToro obblyHoOn Ans
aTom cTann TepmoobpaboTtke: 3akanka ¢ 1230°C B Macno, otnyck 560°C (TpexkpaTHbIW:
ANUTENBbHOCTb KaXKOoro oTnycka 1 4, oxnaxaeHve B BO3Qyxe).

CTpykTypHO-thasoBble nccnegosaHnsa obpasuos ctann P6MS nposogunu B HaumoHanbHom
Hay4yHon nabopatopum KOMNekTMBHOro nonb3oBaHMs BKIY wmm C. AmanxonoBa meTogamu
PEHTIeHOCTPYKTYPHOrO aHanusa Ha audpaktometpe XPertPRO B MOHOXPOMAaTU3MPOBAHHOM
CuKg-nanyyeHun, ontmyeckom mukpockonum Ha NEOPHOT 21 n AXIOPHOT-2, npocBeumnBatoLLemn
AMEKTPOHHON ONGPAKUMOHHON MUKPOCKOMUM Ha TOHKMX oonbrax Ha 3fEeKTPOHHOM MMUKPOCKOMe
JEOL-2100 ¢ vcnonb3oBaHMEM TFOHUOMETPUYECKUX MPUCTABOK MPU YCKOPSIOLEM HaMpPsiKeHUK
100 kB (TTACY, r.Tomck, P®). Paboyee yBenuyeHue B KOMOHHE MWKpPOCKOMNa BbiOMpanocb OT
10000 go 50000 kpaT. Ona npoBeneHMst UCCNEOBaHUN C MOMOLLLIO 3MEKTPOUCKPOBOW Pe3Ku
obpasupl pasmepom 30x30x8 mm3 paspesanucb Ha NNacTUHKK (donbri) TonwmHon 0,2-0,3 mm.
Mony4yeHHble Ponbrv yTOHANUCL BHavyane xmmmyecku B anektponute 90% nnaBMKOBOW KUCIOTbI U
10% neprungpons, a 3aTteM 3MeKTPONIMTUYECKUA B MepechbileHHOM pacTBope opTodocdOopHOM
KMCNOTbl XPOMOBBIM aHrMApPMAOM MpU KOMHaTHOW Temnepatype, paboyem HanpspkeHun 20 B un
MMOTHOCTK TOKa 2-4 Alcm>.

O6paboTtky cranu P6M5 npoBoaMnm Ha MMUTAUMOHHOM CTEHOE C NNAa3MEHHOMY4YKOBOW
yctaHoBkown (MMMY), koTopbi OblST N3rOTOBMEH yYeHbIMK B hunnane «AHCTUTYT aTOMHOW 3HEPruny
HaunoHanbHoro sigpepHoro ueHTtpa Pecny6nvkn Kasaxcran (MA3Q HALL PK). OH Obin paspaboTaH B
nogaepXky cosgaHumst un akcnnyaTaumm KasaxcrtaHckoro Matepuanosegyeckoro Tokamaka (KTM)
ANs UCMblTaHUA  ManoMacliTabHbix o0pasuoB MartepuanoB u obopygosaHus KTM. CreHp
UMUTALMOHHBIX UCMbITaHUA MNpegHasHavyeH Ans TeCTUPOBaHWUS METOOUK M3MEepeHUs napameTpoB
nrasMeHHO-My4YKOBOro paspsaa nNpu nccrnegoBaHnm s3anmopencTems nnasmel KTM ¢ matepnanamm,
OIS NpOBEedEeHNs UCTMbITaHUN guarHocTuyeckoro obopyanoBanunst u maTtepmanoB KTM. OcHoBHbIMK
anemeHTamu MNIMY aBNAIOTCA 3NEKTPOHHO-NyYeBas nyLlka, Kamepa nra3mMeHHO-My4YKOBOro paspsaa,
kamepa oTkaukun JJI1, BakyymHas kamepa B3aMmogencTems, kaTtywkn AJ1, MyueHHoe yCTPpONCTBO,
LUMO30BOE YCTPOMCTBO M Kamepa 3arpysku [9]. YcTaHoBka obGecneumBaeT nofyyvyeHvue CrneayroLimx
napamMeTpoB Mria3MeHHOro NOTOKa: AMaMeTp Mia3MeHHOro noTtoka neped muweHsto — Ao 30 mMm;
HaMNpsPKEHHOCTb MAarHUTHOrO nonsl, cosgaBaeMast Ha ocu JJIM, — 0,1 Tn; HanpsKEHHOCTb
MarHuTHoro nosnsi B panoHe 3J1MN — 0,01 Tn; BenMynHa Toka B nria3me okoso 1 A; NioTHOCTb NOTOKa
nnasmbl B nyyke — Ao 10?2 m2.ct; anekTpoHHas TemnepaTypa nnasmbl — o 100 aB.

OnpepgeneHne obbeMHbIX aonen a3 NpoBoAMMM MO M306paeHusaM, NoATBEPXKAEHHbIM
MUKPOANMPAKLUMOHHBIMU  KapTUHAMU M TEMHOMOSIbHBIMU  M300paXEeHUAMM, MOSTyYEHHbIMU B
pedrnekcax cooTBeTCcTBylOWMX a3 [10]. Ona wvaeHTudumkaumm ¢as MCnonb30Banmncb CXeMmbl
MUKPOOANMPAKUMOHHBIX KapTWH, pacCYMTaHHble N0 TabnuuHbIM  3HA4YeHWsIM napameTpoB
KpUCTanIn4yecknx peLueTox .

ISSN 1607-2774 Bectauk I'ocymapcrBennoro yauBepcutera mmenu [llakapnva ropoma Cemeit Ne 4(84) 2018 101



M3BeCTHO, YTO B WMCXOOQHOM COCTOSIHUM CTafb 4ABAAeTCs MHorodasHblM MaTtepuarnom,
copgepxawum a-dasy, y-asy (oCTaTouHbIA ayCTeHUT) U KapbugHyto dasy. o-asa — TBepabiv
pacTBOp aTOMOB BHeApeHWs 1 3ameLleHnsa Ha ocHoBe OLIK kpuctannunyeckon peLueTkn a-xenesa;
y-thbasa — TBepAbIi pacTBOpP aTOMOB BHeAPEHUS U 3aMelleHnss Ha ocHoBe LUK kpuctannuyeckom
peLeTkn y-xenesa; kapbuaHas asa, npegcrasnatowan cobor MHoromeTannnyeckne kapovabl —
XMMU4eckoe coeanmHeHne aTtoMoB Xenesa n/mnm kapomaoobpasyrLmx Nerpyowmx aNeMeHToB C
yrnepoaom.

OcHoBHOM hason ctanm P6M5 B cocTtosHMM nocTaBku  aABndetca  a-gasa,
npeacTtasnsiowas cobon NONUKPUCTaNIMYeCcKnin arperat, BHYTPU3EpeHHas CTPyKTypa KOTOpPOro
cthopmupoBanace B pesynbrate MapTEHCUTHOrO y—o' MpeBpalleHns W nocneayLlero
«camooTnycka» [11]. Mo mopdonornyeckomy npu3Haky o'-MapTEHCUT MOXET ObiTb pasgeneH Ha
OBa Tuna — NMacTUHYaTbI HU3KOTEeMNEepaTypHbIN MAaPTEHCUT U NaKeTHbIA (OUCIOKALMOHHbIN,
peeyHbli) MapTeHcuT. W3 npeacTtaBneHHblX Ha puc.l MukpodoTorpadunm cregyet, 4TO
naacTMHYaTbIn - MapTEHCUT npeacTaBndeTr coboM  OTAENbHO  PaCMONIOXKEHHbIE  KpuUcTanmbl
NMH30BNAHOW (hOpMbl UM KpUCTannbl, rpynnupyowmecs B Buae «3ursaroB». OTMeTMM, 4TO B
NCXOOHOM COCTOSHMKM cTanu PG6M5 npucyTCTBYIOT Kak KpyMHble MNNacTuHbl, CPeaHun pasmep
KoTopblx coctaenseT sBenuumHy 0.8 x 5.0 Mkm (puc. 1), Tak U Manble NNAacTUHbl CO CPEeaHUM
pasmepom 0.2 x 0.8 Mkm (puc. 1). Paamepbl KpymnHbIX MAACTUH OrpaHvyeHbl NnMbo rpaHuuamm
3epHa ctanu, nmbo apyron 60mMbLION NNACTUHOM, Haxo4sLWencss B 3TOM xe 3epHe. Pasmep xe
MENKMX NSacTUH OrpaHmMyeH 60nbLWMMK NNacTMHaMM N KPYMHbIMW NakeTaMy MapTEHCUTHBIX Peek.

PucyHok 1 — ToHkasa cTpykTypa ctanun P6M5 B ncxogHom coCTosAAHUM
a~mMapmeHcum: P — menkue nakemsi peek, [1— mernkue nnacmuHb!

Mopdonormyeckon 0CoBEHHOCTLIO MAKETHOrO MapTEHCUTA, KOTOPLIN SABMNAETCA OCHOBHOM
coctaensawwen o'-mapteHcuta (~80%), saBnsetca Habop npubIM3nTENBHO napannenbHbIX
MapTEHCUTHbIX KpUCTannoB — peek. Kak 1 MapTeHCUTHbIE NNacTUHbI, MakeTbl peek MOoryT COCTOATb
N3 KPYMNHbIX peek, CpefHUn nonepeyHblin pasmep KOoTopbiX coctasnsetr ~0.2 Mkm, AnvHa
coctaBnseT 5 n 6onee Mkm (puc. 1). Kpome atoro, B ctanu NnpuUcyTCTBYIOT MESKME MaKeTbl PEEK,
KOTOpble HaxoOATCA B yvacTkax 3epHa C MENKMMW MapTEeHCUTHbIMU NracTUHaAMW PUCYHOK 1.
CpeaHuin pasmep peek B Takux naketax coctaBndeT BenmyuHy 0.07 x 0.8 mkm.

HedbekTHas cybCTpyKTypa BCeX KpUCTasnfoB MMacTMHYaToOro U MakeTHOro mMapTeHcuTa
copmmpoBaHa MIIOTHBIMU  AUCIIOKAUMOHHBIMW CEeTKaMu, CKansipHas MAOTHOCTb AMCNoKauumn
KOTOPbIX B KPYMHbIX MnacTMHax pasBHa BenuunmHe p = 1.8:10°cm2, B Memnkux nnactuHax
MapTeHCUTa BeNMYnHa CKanspHOM MAOTHOCTM AUCIOKaUMI CyLLEeCTBEHHO BbIlle U COCTaBNSET p =
4.1-10%° cm2. B pelikax nakeTHOro MapTeHcuTa BenuymHa p = 3.5-10%° cm2,

y-hbasza aBngeTca BTOpPON MOPEOMOrMYEeCcKorM COCTaBNALWEN MaTpuLbl uccnegyemomn
ctanu. MpucyTtctByeT y-ha3a B BMAE OCTATOMHOro aycrteHuTa, obpasoBaBlUerocs B pesynbTate
HENOMHOro MapTEHCUTHOrO NpeBpaLleHnst Npu 3akanke crtanu. N3yyeHne mMeToaoM 3reKTPOHHON
MMKPOCKONUN MoKasano, YTO OCTaTOYHbIA ayCTEHUT B MaKeTHOM M MfacTUMHYaTOM MapTeHcuTe
pacnonaraeTcsi No rpaHuuamMm MapTEHCUTHBIX KPUCTAaNoB B BUAE ANMMHHBIX TOHKMX MPOCIOEK.

OcHoBHoOWM kapbuaHon da3on ABMSTCA YacTulbl kapbruaa cnoxHoro coctasa Tmna MsC —
(Fe,W,M0)sC (puc. 2). 10T Kapbua obrnagaeT CrNOXHOM KpUCTannuyeckom pelletkon Ha Base
MUK, cummetpusa ctpyktypbl — Fd3m. O6bemHasa gonsa Yactuy gaHHoro kapbuaa coctasnsaet ~5%
OT 06bema CTPYKTypbl cTanu. Yactmubl MMelOT rnobynapHyto hopMy, pacnpeaeneHbl XaoTUYeCKM,
He B3aMMOAEMNCTBYSA C rpaHuuamu 3epeH ctanu. CpegHve pasmepbl AaHHbIX YacTul COCTaBnsioT
BeNnn4YnHy ~0.5 MKMm.

Hapsagy ¢ kapbugom tuna M6C, B cTanu BbisiBNeH Kapbua «uemeHTuTHoro» tuna MsC
coctaBa (Fe,M):C, rae M — nervpyrowme kapbugoobpasytolime anemMeHTbl, NPUCYTCTBYOLINE B
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ctanu (W, Mo, V, Cr). laHHble 4YacTuubl hOpMUPYIOTCA NPU 3akarnke B npouecce «CamooTnycKka»
CTanu 3a cyeT Tenna, coxpaHuBLlerocsa B Martepuane. LlemeHTUT aBnsieTca meTactabunbHON
dason.

PucyHok 2 — BeigeneHnus kapbunga MsC B ctann P6M5 B MCXogHOM COCTOAHUN

Ha pucyHke 3 npuBeOeHO 3NeKTPOHHO-MUKpOCKonuyeckoe unsobpaxeHune ctann P6M5 B
NCXOQHOM COCTOSIHMM, TAe a — CBETIONONbHOe u3obpaxeHue; 6 — Mukpoand pakLUMoHHas kapTuHa,
nonyyeHHas Cc yyacTtka (a); B — €€ MHONUMPOBAHHAsA CXema; I — TEMHOMONbHOEe M306paXeHue,

nonyuexHoe B pedonekce [1 11] kap6una MsC (uemeHTnTa FesC) [12-13].

.

o(110) e - a3

o312)M,C

PucyHok 3 — QnekTpoHHO-MUKpockonuieckoe n3obpaxeHne ctanm P6M5 B MCXogHOM COCTOSIHUM,
B pedpnekce [1 11] kapbuaa MsC (uemeHTuTa FesC)

lMocne nna3meHHon 0bpaboTKK Kak N B COCTOSIHUMM NMOCTaBKU OCHOBHOW dpason ctann P6M5
sABnsieTca a-asa, npencraenaiowas cobor NONMKpUCTannMYeckni arperart, BHYyTpU3epeHHas
CTPYKTYpa KOTOPOro ccopMupoBaHa B pe3ynbTaTte MapTEHCUTHOIO y—o npeBpalleHvs u
nocriegylowero «camootnycka». [lo mopdonorndeckomy npusHaky o'-MapTEHCUT Takke
npeacTaBneH nNnacTUHYaTbiM U NakeTHbIM MapTEHCUTOM (puc. 4).

OTnnunTenbHOM 0COBEHHOCTLIO BO3AENCTBUA ANEKTPOHHOTO MyyKa SIBNAETCA TOT GaKT, YTo
Tenepb o'-hpasa npeacraBneHa B OCHOBHOM MfacTUH4YaTbiM MapTeHcutoM. O6bemHasa gons
nnacTuH4aToro mapteHcuTta Tenepb coctaBnset ~90% ot obwen gonu o'-mapteHcuta. Kpome
TOro, BO34ENCTBUE INEKTPOHHOrO ny4ka MpMBESIO K TOMY, YTO oOGpa3oBaBLUMECA MAPTEHCUTHbIE
NNacTUHbl UMEKT MEeHbWNA pasmep (cpeaHui pasmep paseH 0.5 x 1.25 MKM), @ MapTEHCUTHbIE
penkn — HaobopoT, Bonee KpynHee, Ux cpegHun pasmep B nakete ~0.3 x 0.8 MKm.

y-thasa, asnawowanca BTopon MOponornyeckorn cocTaBndaolLen MaTpuyubl cTanu, Takke
NPUCYTCTBYET B BMAE OCTAaTOMHOrO aycTeHuTa. V3yyeHne MeToooM 3fEeKTPOHHOW MUKPOCKONUM
nokasano, YTO OCTaTOYHbIA ayCTEHUT NPUCYTCTBYET BHYTPU MAPTEHCUTHbLIX MMacTuH B BuAe
KONMOHUN OBOWMHUKOBOrO TUMA, COCTOSALMX U3 OTAENbHbIX NapannesibHO pacrnonoXeHHbIX TOHKUX

nnactuH. CpegHui pasmep nnactuH y-casbl coctaBnser ~10 x 250 HM, obbemMHas gons B
mMaTepuane coctaBnsieT ~6%.
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M — nnactnHyatbii, P — nakeTHbIn MapTeHeuTt, MsC — kapbuaHble YacTuubl
PucyHok 4 — 3neKkTpoHHO-MUKpOCKonuyeckoe nsobpaxeHune ctanu P6M5S nocne Bosgencraus
QNEKTPOHHbLIM MYYKOM

Yactuubl kapbuga tuna MeC, obnagatowero cnoxHeiMm coctaBoM (Fe,W,Mo)sC, kak n B
NMCXOQHOM COCTOSIHUM CTanu, Takke MNpUCYTCTBYOT B maTtepuane (puc. 5). Yactuubl, Kak n B
NCXOOHOM COCTOSIHUW, MMeT rnobynspHyto ¢opMy, pacnpegeneHbl XaoTU4eckMn WU He
B3aMMOAENCTBYIOT C rpaHuuammn 3epeH ctanu. CpegHue pasmepbl yactuy (~0.5 MKkM) n unx
obvemHas pona (5%) Takke Takme XKe, Kak U B MCXOQHOM COCTOSIHUM. ONEKTPOHHO-
MUKpOCKonuyeckoe u3obpaxeHne ctann P6M5 nocne BO3OENCTBUSA SMEKTPOHHBLIM  MYYKOM
nokasaHoO Ha puUCyHKe 5.: a — cBeTnononbHoe nsobpaxeHue; 6 — MMKpoaupakuMoHHas KapTuHa,
nonyyeHHas ¢ yyacTtka (a); B — €€ MHAMUMpOBaHHasa cxema; I — TeMHOMNOMbHOEe U300paxeHue,

nony4yeHHoe B pedunekce [313] kapbuga MsC; o — TeMHononbHoe M3obpaxeHune, NOy4eHHoe B
cosnapatoimx pecpnekcax [110], +[111], +[135],, ..

Kak nokasanu npoBefeHHble WCCrneaoBaHnsi, APYrMx TUMNOB KapbuaHbix a3 He
obHapyxeHo.

h.Y

o
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PucyHok 5 — OneKkTpoHHO-MUKpocKonuyeckoe n3obpaxeHue ctanm P6M5 nocne Bo3gencrans
ANEKTPOHHBIM NMYYKOM
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Takum 06pa3oM, OLIEHKOW 3neKTPOHHO-MUKPOCKOMUYECKUX MWCCNeaoBaHMM W aHanusa
n3mepeHns GbINo YCTAaHOBIEHO YTO:

— KaK W WUCXOOHOM COCTOsSIHMM cTanb P6M5 aBnaetca MHorodasHbiM MaTtepuanom,
coaepxawum a-casy, y-gasy (0OCTaTOYHbIN ayCTEHNUT) U KapbuaHyto gasy;

— MO MOPMONOrMyeckoMy MpU3HaKy o'-MapTEHCUT Takke Kak B WUCXOAHOM COCTOSIHUK
npeacraBneH nnactMHyaTbiM (cpegHun pasmep paBeH 0.5 x 1.25 MKM) M nakeTHbIM (CpeaHuin
pa3vep B nakete ~0.3 x 0.8 MKM) MapTEHCMTOM, HO NpeobnagaHMemM NacTUHYaTOro MapTeHcUTa
c obbemHon gonen ~90% oT obLLel Aonn o'-MapTEHCUTA;

— y-(haza gBnawwanca BTOPOM MOPCONOrMYEeCKOM COCTaBNALWEN MaTpuubl CTanu
(oCcTaToOYHbIN  ayCTEHUT) NPUCYTCTBYET BHYTPM MAaPTEHCUTHbIX NNAcTUH B BUAE  KONOHWIA
ABOMHUKOBOrO TWMa, COCTOSALLMX U3 OTAENbHbIX NapanienbHO PacrnofoXeHHbIX TOHKMX NNacTuH COo
cpegHum pasmepom ~10 x 250 HM 1 obbemHon Jonen B matepuane ~6%;

— B MaTepuane kak M B MCXOOHOM COCTOSIHMM CTanu Takke NpUCYTCTBYIOT YacTuupl
kapbuga tuna MeC rnobynspHon dopmbl, obnagatowiero cnoxHoiM coctasom (Fe,W,Mo)sC, co
cpegHum pasmepoMm ~0.5 MkM u obGbeMHonm ponen 5% pacnpegeneHbl XaoTUYEeCKM W He
B3aMMOZENCTBYIOT C rpaHnLaMn 3epeH;

— cKansipHasi NfOTHOCTb AMCMOKaUUA MracTUHYaToOro M MakeTHOro MapTeHcuTa nocne
06paboTkn paBHbl BenuunHe p = 4.5.10° cM?, 4yTO Bbille, YEM B WCXOOHOM COCTOSHUM
(nnactuHyaToro mapteHcuta p = 1.8-10'° cM2 1 nakeTHoro MmapTeHcuta ~p = 3.5-10%° cm?);

— chopMUpoBaHHasa Noa 4ENCTBUEM INEKTPOHHOIO Myyka AMCMOKALMOHHAA CTPYKTYpa, Kak
N B WUCXOOHOM COCTOSIHMM, Hapsigy CO CKansipHOW MNMOTHOCTbIO AUCMOKaUUA XapakTepuayeTcs
OOBOJIbHO BbICOKAM 3Ha4YeHneM M36bITOYHOW NAIOTHOCTU SUCIOKALUIN, CpeaHee 3Ha4YeHne KoTopom
p: = 2.0-10% cm? (B CXx0AHOM COCTOSIHMM paBHa p: = 1.7-10%° cm?);

— BENUYMHA KPVBU3HbI-KPYYEHWUS KPUCTANNMYECKO pelleTku B o/-MapTeHeuTe y = 500 cm?,
(B MICXOZIHOM COCTOSIHUM paBHa y ~436 cm™Y);

— amMnnuTyga BHYTPEHHWX [AanbHOOEWCTBYIOLWMX  (MNOKamnbHbIX, WANW  MOMEHTHbIX)
HanpsKeHUn o = 280 Mla (B MCXOQHOM COCTOsIHMM paBHa o5 = 260 MIa);

— aMnnutyga  HanpskeHurd  caBura  (BHYTPEHHUX — HanpshkeHur,  co3gaBaeMblX
OWCMNOKaLUMOHHOW CTPYKTYypon) paBHa on = 420 MMa (B UCXOQHOM COCTOSIHUM paBHaA on =
350 Mla), To ecTb on > ©s, YTO B CBOK ouvepedb MOATBepxaaeT o6 MnacTuyeckom xapakrepe
n3rnba-KpyvyeHusa Kpuctanmyeckom peLeTkn o -mapTeHcuTa.

PaboTta 6bina BbINofHEHA B pamMKax rpaHTOBOro (oMHAHCUPOBAaHUSA Hay4HbIX UCCrieg0BaHUN
Ha 2018-2020 rogbl Komuteta Haykm MuHuctepctBa obpasoBaHna u Haykm Pecnybnmvku
KasaxcraH.
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NMNA3MAIbIK COYNEHIH 8CEPIHEH KENIH XbINTAAM KECETIH BOJIATTAH XXACAJFAH
R6M5 NMIACTUHACDBIHbIH KABATbIHbIH K¥PbIJIbIMAbIK K¥PbIJIbIMbIHbIH
MOP®OJIOIMMACBIH 3EPTTEY
B.K. Paxagunos, J1.I". )KypepoBa, XX.b. CargonguHa, [.H. Hypranves

byn makana anekmpoHObl cayneHiH acepiHeH KeliH R6Mb5 xorapbi xbiidamObiKmarbl
6orrammbl 6emki KabambiHbIH KypblribiIMObIK XoHe ba3anblK KyUiH 3epmmey2e apHarsiFaH.
bacmankbil kylidezidel, R6M5 6onamel a-¢hasa, y-¢hasa (KandblKk aycmeHum) xoHe kapbud
asacbl b6ap kendhasanbik mamepuan 605bin mabbinambiHbiH aHbikmadsl. R6M5 6onam
MampuuacbiHbIH Heeidai ¢hasarnbik KoMmrnoHeHmi b6acmarnkbl KyUiHde, coHOali-aK 3a5ieKmpOHObI
WOKMNeH eHOernzeHHeH KeliH a-ghasa (y—»a’-MapmeHcum): nnacmuHa XoHe rnakem mapmeHcumi,
6ipak xannbl «a- mapmeHcummiHiH ~90% KeneMmOik yneciH KypalmbiH acmuHarsibiK
mapmeHcum. bonam mampuyacbiHbiH (KanlbiK aycmeHuUm) ekiHwi MopgonoaussibiK Kypamoac
berniai 6onbin mabbiiambiH y-ghba3a mMamepuasidarbl KenemHiH 6% -ObiK yrneciH KypalmbiH €Ki
mypsi  KornoHusinap mypiHoeai mapmeHcumukanbsik raacmuHOepde 6onadel. Mamepuarnoa,
coHOali-ak 6onammeiH bacmarnkel KyliHOe, M6C mypiHdeai kapbudmiH benwekmepiH de bap
(Fe,W,Mo)sC.

TyldiH ce30ep: OucnokauusifibiK KypblbiM, XyKa KypblIbIMHbIH —~MOP@OI02UsIChl,
KYpbInbiMObIK-chba3aribiK Kyusep, Xbindam kecywi P6M5 6onam, nna3marbik 6HOey

RESEARCH OF THE MORPHOLOGY OF THE THIN STRUCTURE OF THE SURFACE LAYER
OF FAST-CUTTING STEEL R6M5 AFTER EFFECT BY A PLASMA BEAM
B.K. Rakhadilov, L.G. Zhurerova, ZH.B. Sagdoldina, D.N. Nurgaliyev

This paper is devoted to the study of the morphology, structural and phase state of the
surface layer of high-speed steel R6M5 after exposure to an electron beam. It has been
established that, like the initial state, steel R6M5 is a multiphase material containing a-phase,
phase (residual austenite) and carbide phase. The main phase component of the R6M5 steel
matrix in the initial state, as well as after processing by an electron beam, is a-phase (y—a*
martensite): plate and package martensite, but the predominance of plate martensite with a volume
fraction of ~ 90% of the total «“~ martensite. The yphase, which is the second morphological
component of the steel matrix (residual austenite) is present inside martensitic plates in the form of
twin-type colonies with a volume fraction of ~ 6% in the material. It was revealed that in the
material, as well as in the initial state of steel, there are also particles of carbide of the type M¢C,
which has a complex composition (Fe, W, Mo)sC.

Key words: structure of dislocation, structure of fine morphology, structural phase state, high
speed steel P6M5, plasma processing
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A.K. Shokanov, M.K. Kulbek, Sh.l. Hamraev, Y.A. Smikhan
Abai University, Almaty

MOSSBAUER RESEARCH IN ASH-CERAMIC MATERIALS

Abstract: The work is devoted to Mossbauer studies of new building materials derived from
wastes from coal-fired power plants. Measurements of Mdssbauer spectrometers were carried out
on the MC1104EM unit in the regime of constant acceleration with a source of *’Co (Cr). The
elemental composition of each sample was determined by means of X-ray fluorescence analysis
(XRF) on the RLP-21 installation. According to the results of studies of volume-surface concentric-
zonal color effects in ash-ceramic materials, the phase composition of iron compounds and their
ratios is established by the Mossbauer method, and their elemental composition with 32
components is determined with high accuracy by means of XRF. The technology of obtaining ash-
ceramic materials with volumetric-surface color effects is described.

Key words: MOSSBAUER spectroscopy, X-ray fluorescence analysis, NGR spectrum,
aluminasilicate compositions

The paper describes the results of a study of volume-surface concentric zonal color effects in
zoloceramic materials. The dependence of zonal flowers on the phase composition is established
by the Mossbauer effects method.

In the production of the ceramic materials, used both in construction and in everyday life, one
of the fundamental factors that predetermine the aesthetic-consumer properties is their whiteness
and color, which makes it possible to create a wide variety of color compositions [1-3].

Intensive staining of ceramics in the presence of non-silicate iron in clays is due to condensed iron-
containing phases, such as hematite a-Fe;Os (reddish-pink, red-brown and brown), magnetite
Fes04 (brown to black) and various ferrites [4-7].

The objects of the research were new ash-ceramic examples — tiles based on ash TPP and
monothermical clay.

To obtain a raw mixture of polycrystalline ash-ceramic tiles, consisting of 70% (mass) of
ash from TESs with a residual fuel content of 8-9% and 30% of moderate plastic thin ground
monotermical clay as a dry powder, mixed carefully in a mixer. The beam was formed on a strip
press in such form of a cylinder with size d = 50 mm, h =250+350 mm, after which the samples
were dried at 100-110° C, and then fired in an oxidizing medium by forced high-speed conditions:
rising of temperature 950° C with a speed of 20° C / min; hold at this maximum temperature for 60
min. The total duration of the firing cycle was 107 minutes.

The baked beam was cut by abrasive circles across, accordingly the required thickness of
the tiles (10-15 mm). The chemical composition of the using ash is shown in Table 1.

Table Ne 1 — The chemical composition of the using ash
Ashes (coal) SiO, | ALO, |Fe,0, | FeO | TiO, | CaO |MgO | SO, K,0 | Nao

Ash of Almaty TPP (Coal
of Karaganda pool)

56,52 | 25,58 | 2,39 2,39 0,93 2,17 0,45 0,48 0,20 -

The surface of the obtained tiles along the entire depth of the volume has a polycrystalline
zonal color, which is formed in association with the creation at roasting on the proposed mode in
the different layers of the beam - sample of the necessary temperature and gas modes, providing
different degrees of combustion of residual carbon of ash and oxidation of iron.

The colored concentric zones on the surface of the tiles in cross section are situated as
follows: in the middle part a gray circle with a diameter of 33 mm, which is surrounded by a thin
strip yellow color (2.5 mm), around it is a strip (3 mm) of violet-red color, outside of the surface of
the tile is painted in a light brown (cream) color, the width of which is 3 mm. (Fig. 1)
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Fig.1 — Painting of colored concentric zones on the surface of tiles in a cross-section

From the corresponding zones of different colors samples were cut, the samples were
exposed to nuclear gamma resonance spectroscopy (NGRS) and atomic force microscopy.

As is known, iron in the samples can contain both Fe*" and Fe?" [9]. In the spectra of
samples of compounds iron can appeared as the magnetite (FesOa4), mullite (3Al:03 ¢ 2Si0O,), ¢-
wollastonite (B-CasSisOs), anorthite (CaO « Al,Os; « 2Si0), fayalite (Fe.SiO.), hematite (Fe»O3),
solid aqueous of a different phase, also as the ferrites [6-9].

The Mossbauer’s investigations were carried out on device MC1104EM in mode with a
constant acceleration for absorption. The source was®’Co in the matrix of chromium. The spectra
were taken at room temperature. The isomeric shifts of the Mossbauer spectra were determined
with relation to a-iron.

Mossbauer research of samples on the nucleus of 5’Fe have shown that the spectra have a
complex form. They consist of a superposition of several doublets and sextets having different
parameters. We have used special computer programs for their decoding. In addition, these
spectra were compared for identification with the control spectra of the known components.

The spectrum of Mossbauer of the central part of the sample has a broadened asymmetric
guadrupole doublet. Computer processing made it possible to determine that it decomposes into
four quadrupole doublets (Fig. 2).
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Fig.2 — Spectrum of Mossbauer of the central part of the sample
Table 2 shows the hyperfine structure of the Mossbauer spectrum.

Table 2 — The hyperfine structure of the Mossbauer spectrum

Ne | Isomeric shift, Quadrupole Magnetic The half-width of The share of Fe,% | Formula of

o, mm/s splitting, €, mm/s | splitting, Herr, KE the line, ', mm/s in spectrum oxides

1. 0,532+0,016 0,230+0,018 - 0,638+0,031 22,7+4,0 Si02
2. 0,786+0,050 0,778+0,60 - 0,638+0,031 36,5+5,0 ALO

23

3. 0,953+0,040 1,117 - 0,638+0,031 27,0+4,0 Cao
4, 1,272+0,170 1,263+0,160 - 0,638+0,031 13,9+4,0 SO
3

It can be seen from Table 2 that the Mdssbauer spectrum of the sample does not have a
magnetic structure. It consists of four diamagnetic components having different phase states. Each
of them is characterized by a separate hyperfine structure (Table 2). These components, possibly,

characterize oxides (SiOz, AIZO3 ,Ca0 and 803) containing in the composition of ferric and ferrous
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iron in different concentrations [9]. The superposition of these components probably colored of the
central part of the circular sample to a yellowish-brown (gray) color.

The second layer of the sample has a complex hyperfine structure. The parameters of the
Mossbauer spectra of the sample have substantially changed. The spectrum of this layer differs
greatly from the spectrum of the central layer, computer processing has shown that it consists of

three quadrupole doublets and two sextets (Fig. 3). Quadrupole doublets have a different
parameters.

02 04 06 08 10 12 14

: o 2 .m_
E 1 ] ™ ‘;‘ : m

-1151 ¥¥=1320.81 (1.314=0.044) Q=60 1124 Hn 3E = 1444

Fig.3. — Mossbauer spectrum of the second layer of the sample
The Mossbauer parameters of the hyperfine structure are shown in Table 3.

Table 3 — The Mossbauer parameters of the hyperfine structure

Ne Isomeric shift, 6, Quadrupole splitting, Magnetic The half-width of the | The share of
mm/s. €, mm/s. splitting, Het, KE line, ', mm/s Fe, %

1 0,3221+0,023 0,390+0,004 - 0.541+0,009 61,5+1,3

2 0,621+0,022 0,902+0,040 - 0.541+0,009 5,5+1,0

3 0,835+0,014 1,271+0,017 - 0,541+0,009 11,1+0,8

4 0,366+0,007, -0,076+0,008 494,20+0,70 0.351+0,040 22,040,7

5 0,366+0,007 -0,096+0,006 503,79+0,50 0.351+0,040 15,9+0,9

A comparison of this spectrum with the B-wollastonite (CaSiOs) spectrum containing 1%
trivalent iron of the oxide showed their strong similarity. It is known [7-9], in the structure of high
calcium ceramics containing a significant amount of glass phase, on a level with anorthite (CaO
Al,O3 2Si0,) can crystallize p-wollastonite (CaSiO3) and aluminosilicate, also calcium-containing
solid solutions.

As we see, in the structure of a solid solution of B-wollastonite with Fe,Os; content, 3
components of the NGR spectrum are fixed in the form of doublets corresponding to Fe + ions in
three crystallographic positions (Table 3). In addition, along with doublets, two more sextets appear
in the spectra, which is due to the presence of trivalent iron oxide. The doublets, quadrupole
splitting (¢ = 0.902 + 0.040 mm / s, € = 1.271 + 0.017 mm / s) correspond to the compounds of
bivalent iron, and (¢ = 0.390 £ 0.004 mm / s.) to the compounds of trivalent iron. We assume that
metacaolinite is formed on the level with B-wollastonite in the test sample.

The solubility of Fe;O3 in metakaolinite (Al.O3 « 2Si0y) is insignificant and amounts to only 5.44%
of the total additive Fe;Os. The remaining amount of Fe,O3 remains in the free state in the form of
hematite (a-Fe.0s) (Fig. 4).

f L L L il L
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Fig.4 — NGR - metakaolinite spectrum (Al.Os * 2SiO,) with Fe;Oz content of 1.5% [2].
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NGR — the spectrum of meta kaolinite (Al.Os * 2SiO.) with an Fe.Os content of 1.5% is
represented by a sextet and a doublet of Fes. ions. The sextet has the following parameters: & =
0,382mm/s., € = -0,209 mm/s. Herr = 523.5 KE, G = 0.511 mm/s. As can be seen, the parameters of
the sextet correspond to the presence of Fes: in hematite a-Fe»Osz in the amount of 94.56% of its
content, and 5.44% of Fes. in the form [Fes+Oe¢)o - enters the structure of metakaolinite, replacing
Alz+ in it according to the scheme: [Alz+Og]o- [Fe3+O6]o-

The doublet in the spectrum (6 = 0.341 mm /s, € =-0.794 mm /s, [ = 0.775 mm / s.),
possibly, corresponds to a solid solution (Al.xFexOs) 2SiO.. These isovalent substitutions in
crystallochemical close ions do not cause electronic and crystallographic changes in the structure
of the crystalline lattice of mullite (3Al.O3 * 2SiO;), which does not lead to a significant decrease in
light absorption and, consequently, to a sharp decrease in the reflection coefficient.

In our case, the appearance of the doublet (8 = 0.3221 mm /s, € =-0.390 mm / s) is possibly
due to the state of ferric iron, which is surrounded by a solid solution of metakaolinite. The
combination of these constituents in the sample probably causes the appearance of a yellow color.

In the third layer of the sample in the spectrum, we observe one quadrupole doublet and two
sextets (Fig. 5).

52 =1112
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Fig. 5 — Mossbauer spectrum of the third layer of the sample

2= 3344

Table 4 shows the values of the Mossbauer hyperfine spectral parameters.

Table 4 — The values of the Mossbauer hyperfine spectral parameters

Ne | Isomeric shift, Quadrupole Magnetic The half-width of | The share of Phase state Fe
o, mm/s. splitting, splitting the line, Fe,%
€, mm/s. Hett, KE [, mm/s
1. | 0,311+0,0025 0,3890+0,006 0,469+0,070 46,2+2,5 (3Aly-x Feys+)03:2Si0;
2. | 0,370+0,0021 -0,370+0,0021 430,00 0,240+0,016 16,0+0,5 Fe»SiO4
3. | 0,3684+0,0022 | -0,1040+0,0022 | 489,60 0,240+0,016 38,0+0,7 Fe,O3

The intensity of the doublet in this spectrum is less than the intensity of the lines of the first
doublet on the second layer. Their hyperfine parameters are close to each other. It can be asserted
that these doublets are connected, with states of iron atoms, located in the same positions,
corresponding to ions of bivalent iron. On the level with the doublet, we observe two sextets with
similar isomeric shifts, which differ in the values of quadrupole doublets € and effective magnetic
fields Hesr. ONn the *’Fe nuclei.

Comparison of this spectrum with the spectrum of mullite (3Al,03-2Si02) showed their strong
external similarity.
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KYN-KEPAMUKA MATEPUANOAPbLIHOAFbI MECCBAYJP 3EPTTEYIJIEPI
9.K. WokaHoe, M.K. Kynbek, LL.N. Xampaes, E.A.CmunxaH

byn Xymbic Kemip anekmp cmaHyusinapblHaH anbiHFaH XaHa Kypblrbic MamepuanodapbiHbiH
KandeikmapbeiH Meccbayapnik 3epmmeynepae apHasnraH. Meccbaysp criekmpomemprepiHiH
kemezimeH 3epmeynep °'Co (Cr) anemeHmi 6ap MCC104Em KoHObIpFbICbiHOa opbiHOaNObI. Opbip
yrn2iHiH anemeHmmik KypambiH RLP-21 KypbinfbicbiHOa peHmaeHOIK ¢briyopecuyeHmmik marnoday
(P®T) apkbinbl aHbikmandel. Kyn-kepamuka mamepuarndapbiHOarbl aliMakmblK myc ocepiH
3epmmey0iH Homuxxersiepi bolibiIHWa memip KOCblibiICmMapbiHbIH halaribiK KypaMbl xoHe osiapibiH
esapa balinaHbicl Meccbaysp odiciMeH aHbiKmasidbl xeHe onapdbiH 32 KOMMIOHEHMMEH
KypanraH Kypamoac 6enici POT apKbinbl xofapbl 0ar10ikme aHbiKmarnobl. CoHbIMeH Kamap 6y
Makanada bosiniraH bemkel ocepiMeH Kyn-kepamuka mamepuandapbiH eHOIPY MeXHOI02usiCbl
curnammarifaH.
TyliH ce30ep: Meccbaysp criekmpomempi, peHmaeHOiK ¢hryopecueHmmik manday,
NGR criekmpi, anromocuiukam KoMno3uyusinapsbi

MECCBAY3POBCKUE UCCNEOOBAHUA 30JTIOKEPAMUYECKOIO MATEPUATIA
A.K. llokaHos, M.K. Kynbek, LL.N. Xampaes, E.A. CmuxaH

Paboma nocssiweHa uccnedosaHusiv o aghgpekmy Meccbayspa HOBbIX cmpoumersibHbIX
Mamepuasios,  Mofy4YeHHbIX U3 0mx0008  y20/IbHbIX  3driekmpocmaHyul.  U3mepeHus
Meccbayspo8CKUX CriekmpomMempoeg rpogodunucb Ha ycmaHoeke MC1104Em e pexume
MOCMOSIHHO20 YCKOPEeHUsT ¢ ucmoy4yHukoMm s;Co (Cr). SnemeHmapHsbili cocmas Kaxx0o20 obpasua
ornpedernsanu ¢ MOMOWbK PEHM2EeHOQITyopecueHmMHoz20 aHanuia (P®A) Ha ycmaHoske RLP-21.
CoanacHo pesynbmamam  uccriedogaHuli 0b6BbEMHO-MOBEPXHOCMHbBIX  KOHUEHMPaUUOHHO-
30HarnbHbIX Ueemosbix 3ghghekmos 8 30/0KepaMuyeckux Mamepuasiax ¢ba3oebili cocmas
coeOuHeHUUl Xeslesa U UX OMHOWEHUS ycmaHaenueaemcsi Memooom ‘agpgpekma Meccbayapa, a
UX 3/1eEMEHMHbIU cocmae ¢ 32 KOMIoHeHmamu orpedernsaemcsi ¢ 8bICOKOU MOYHOCMbIO C
nomowbto P®A. OnucaHa mexHOMo2usi rosly4eHUs 30/10-KepaMuUYecKux mamepuarnos C
aghhekmamu ugemHou rnoeepxHocmu.

Knrouyeebie crnoea:. meccbayspckull CcriekKmpomemp, pPeHmeaeHo1yopecueHmMHbIl
aHanus, cnekmp NGR, asromMocunukamHbie KOMIo3uuuu
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MPHTW: 28.23.15

A.A. CaBoctuH, K.T. Kowekos, I'.B. CaBocTuHa, A.B. JlapruH
CeBepo-KasaxcTaHckuin rocyaapcTBeHHbi yHuBepcuteT uM. M. KosbibaeBa, r. lNeTponaBnosck

NPUMEHEHME OEPEBBLEB PELUEHMW OANA KNACCU®UKALIUN ANEKTPOKAPOUOIPAMM

AHHOmMauusi:. B cmambee paccmampusaemcsi 803MOXHOCMb UCMN0/b308aHUs cpeodcms
MalwuHHo20 o0by4eHus Ha base anzopummos depesbes pelieHuli 0riss GuHapHoU Krnaccugukauyuu
anekmpokapduozspamm. B 4yacmHocmu uccrniedyemcsi npobrnema ebisienieHusi 3abonesaHusi
UHapkm MmuokapOa ornpedenieHHOU Jfiokanusayuu Ha ¢poHe 3anuceld 300posbix nroded.
Asmopamu npednioxeH memod rnpedsapumernbHol obpabomku 3snekmpokapouozspapuyecKux
OaHHbIX Onsl ¢hopMUpPOBaHUS HUCIIOBbIX MpU3HaKkog obbekmoes obydarowieli 8bibopKu. [ns amoao
ucrnonb3yemcs npouedypbl yugposol chunbmpayuu, demeKkmuposaHue 3Ha4auux KOMMNOHEHMOo8
aniekmpokapduozspaMMbl U cmamucmuyeckue Memoolbl. BbinonHeH nouck onmumanbHoOU
KOH@uaypauuu Oepeesa rnymem OUEHKU Kadecmea Knaccugbukauyuu rpu pasudyHbiX codemaHusix
eunepnapamempos. [lpoaHanusupogaHa UHMeEPNPemMuUpPyemMocms pe3yribmamos, coesiaHbl
8bI800bI O Kadecmee pabombl Kraccugukamopa. YcmaHoesieH hakm noebiueHus 0onu
rpasusibHbIX 0MEemoe8 (accuracy) kriaccugbukamopa npu UCronb308aHUU  KOMAO3Uuuyuu U3
Oepesbes peweHul u ysenudeHuU obbema obyyarowieli 8b160pKU.

Knroyeebie crnoea: anekmpokapOuogpamma, Krnaccugukauus, MawuHHoe obydeHue,
Oepeeso pewieHul

MpMMeHeHNne  COBPEMEHHBLIX  MH(POPMALMOHHBIX  TEXHOMOMMA B MEAMLUMHCKMX
UccneaoBaHUsAX  OTKPbIBAET  BO3MOXHOCTM AN CO34aHUSA  HOBbIX  MHCTPYMEHTOB
WHTENNEeKTyanbHOro aHanusa [AWarHOCTUYECKUX [AaHHbIX. B 4acTHOCTM TakMe WHCTPYMEHTHI
a(ppeKkTUBHO peanusyoTca Mpu  NOMOLM  CcamMoOoBy4valoLUXCs  MHTENNEKTyanbHbIX CUCTEM,
NCMONb3YLWNX  pasfnyHble  anropUTMbl  MawuHHOro  obyyeHna (MO).  OTnnuMTenbHoOM
ocobeHHocTblo npuMmeHeHnss MO B mMeguuuHe SBNSETCS BO3MOXHOCTb obecneunTb aHanus
AaHHbIX, OMUpasicb Ha OOWMWPHbIE 3HAHWS W UCKNIOYUTENbHBIN  MHAMBUAYamNbHbLIA  OMbIT
MeauuMHCKuX cneumanucTtoB. B To xe Bpemsa metoabl MO cnocobHbl aHanuanposaTb GonbLune
06BbEMbl MHOrOMEpPHbIX AaHHbIX U BbISBMATb B HUX CKPbITble MaTTepHbl. HanTu Takne ckpbITble
3aKOHOMEpPHOCTM BO BCe Bo3pacTawwmx obbemax AMarHoCTUYEeCKOWm  MHopmaumu,
npegocTaBnsieMon COBpeEMEHHbIM MeAMLMHCKUM 0B6opygoBaHMEM, YenoBeKy NPOCTO He Nog cuny.

B cBA3n ¢ 3TMm BnonHe 060CHOBaHO OXmnaaTb NONOXUTENBHOro adydekTa oT CNOCOBHOCTM
K obyyeHnto wun o06o6weHnio 3HaHui anropyutmamm MO B 3agavax OeTekTUpOBaHMS
pacnpocTpaHeHHbIX 3aboneBaHnn cepaevYHO-COCYyAUCTON CUCTEMbl 4YenoBeka Mo  3anucam
anektpokapguorpamm (3KI), ana koTopbix HakonneH 6onbwon o6beM AnarHOCTUYECKOM
nHdopMaumm B yaobHom onga aHanmsa cgopme.

ABTomMaTu3aupoBaHHbid aHanna OKI npeacraBnsieT cobol AOCTATOYHO CHOXKHYHO MIIOXO
dopmMann3oBaHHy0 3agadvy, Wu3-3a Omoanektpudeckon npupoabl  3IKI-curHana — ero
HeJeTEePMUHMPOBAHHOCTN, HECTALUMOHAPHOCTU U NOABEPXXEHHOCTU MHOTOYUCHEHHBIM MOMexam.
Bmecte ¢ aTuM B 06nactM MeAMUMHCKUX WCCRefOBaHWM BaXKHYH POfib UrpaeT BO3MOXHOCTb
NMHTEpPNPeTUPYEMOCTU NOMNyYeHHbIX pe3ynbTaToB. [oaTomy npu Boibope cpeacTB aHanmsa AaHHbIX
HeobXoOMMO OpPUEHTMPOBATLCA He TOMbKO Ha KavyecTBO paboTbl anropuTMOB, HO W Ha
BO3MOXHOCTb $BHOIO MOHUMAaHUS KPUTEPUEB OLEHKM, MCMNOSMb3yeMblX 3TUM anroputMom npu
dhopmupoBaHun pelieHuns. Cpeam cywecTtsytowmx metogos MO Takum ycrnoBusiM yaoBneTBOPSIOT
anropuTMbl Knaccmdurkaumm Ha OCHOBE OEPEBLEB peLleHun [7].

Ha ocHoBaHuu 3TOro, uUenbl AaHHOW paboTbl ABMSETCA MCCnegoBaHME BO3MOXHOCTU
NCMONb30BaHUA AepPEBLEB peLleHnn anst buHapHom knaccudumkauum AKI. B yacTHOCTH, cTaBUTCS
3afjavya cosgaTb MoAenb KnaccudgukaTopa, CNocOBGHOro C NpMeMSIEMON TOYHOCTBIO OTAENUTb
3apernctpupoBaHHble OKIM yenoBeka ¢ MHAPKTOM MyoKapaa (nokanusaumst — HkHuK [1]) ot SKI
340pOBbLIX N0AEN.

B xope pelleHuss nocTaBneHHOW 3agadv npuv QopMUpoBaHUKM obyvatowen BblOOPKK
ncnonb3oBaHa oTkpbiTaa 6asa 3anucen The PTB Diagnostic ECG Database [5], copepxaliasa 549
3anucen OKIN ana 12 craHgapTHbIX oTBedeHun u 3 oTBedeHun no Ppaxky. Kaxabii curHan

ISSN 1607-2774 Cewmeit kanaceIHbIH L1lokopiM aTeIHAAFEI MEMIICKETTIK yHUBEpCHTETiHIH Xabapmbicel Ne 4(84)2018 112



oundpoBaH ¢ yactoton fs = 1 k' 1 paspeweHnem 16 6uT, cHabxeH NOAPOOHLIM KITMHUYECKUM
pesiome.

Ona wncnonb3yemblx B npouecce wuccnegosaHnsa IKIM-curHanoB Obin BbINOSHEH
npenpoueccuHr. K™ 6binm ob6paboTaHbl 6aHKOM LMGPOBLIX UNLTPOB ANSA YCTPAHEHUS BUSHUSA
agauTuBHbIX nomex. lNpu BblAeneHnm HU3KovacTOTHOro Apenda usonuHum [6] npuMmeHsnach
dunbTpauma BoO BpEMEHHOM 06nacTn CKONb3aWwmMM cpeaHnm. [na nogaBneHns BbICOKOYACTOTHbIX
nomex wucnonb3oBaHa nocnegosatenbHas obpaboTka curHanoB duneTpamn batTepBopTa
wectoro nopsagka N = 6 ¢ yactoTon cpesa fip = 75 'y 1 HyneBbIM (pa3oBbLIM COBUIOM, a TakK Xe
pexekTopHbIM PUNbTPOM BTOpOro nopsigka N = 2 ¢ YactoTon pexxekuumn Ha fc = 50 Iu.

Ha cnegytowem Lware onpefensnicb guarHoctudeckue npusHakum knaccmdpuumpyemon no
OKI naTtonormn. B cooTBeTCTBUMM C [1] HWXKHUI MHAAPKT MUOKapAa NposiBNAETCS B U3MEHEHUU
dopmbl IKIT B oTtBegenuax I, Ill, aVF. Tpu 3TOM TUMAMYHBIMK MpPU3HaKaMKM SABASKOTCA
natonormdecknin 3ybeu, Q wunu Komnnekc QS, yMmeHblleHve ammnuTyabl 3ybua R, noabem
cermeHTa RST (ST) n oTpuuatensHbi 3ybey T.

CunbHasa mnamMeH4YnBOCTb (popmbl anemeHToB IKIT BO BpemMeHu Ans O4HOro M TOro Xe
CcuUrHana gana BO3MOXHOCTb chopmMupoBaThb BbIOOPKY M3 M = 8852 kapanMOKOMNEKCOB B KaX40M
otBegeHum I, 1ll, aVF B HOpMe M Npyn Hanuumm mHdapkta no AaHHbiMm [5]. Mpu atom, Ha 6ase
NPOrpamMMHbIX WMHCTPYMEHTOB [7] BbINOMHEHO WM3BReYeHME K3 OTOBPaHHbLIX KapAMOKOMMMEKCOB
cnegylowmx anemMmeHToB: 3ybua Q (o1 Hayana QRS komnnekca oo BeplmHbl 3ybua R), cermeHTa
STwuaybua T.

Kaxablh mn3BnevyeHHbIn un3 kKapaumokomnnekca anemeHt OJOKIT npegctaBnsetr cobown
OrpaHMYEHHbIM MO BpPEMEHW dparMeHT MCXOO4HOro curHana. [Ons kaxgoro Takoro anemMeHTa
BblMMCNANOCE CpeaHeKBagpaTn4eckoe OTKIOHEHME Oy, Kak Mepa HeornpedeneHHOCTU, a TaK Xe
cpegHee apudmeTndeckoe X, Kak Mepa OLEHKU LieHTpanbHON TEHOEHUMN.

B pesynbTate, nony4yeHHyo obydaroLlyo BbIGOPKY MOXHO NpeAcTaBuTb B BUAE MaTpuLbl
pasmepom Mx(R + 1), rae M = 8852 — umcno wucnonb3yembix gnst obyvyeHnss oObekToB —
oTobpaHHbIX kKapguokomnnekcoB IKI, R = 18 — ynucno npmsHakoB o6bekTa B BUAE pacCUUTaHHbIX

ox u X ans anemeHToB Q, ST n T B oTBeaeHusx I, Ill, aVF. B nocneaHem (R + 1)-om cTon6ue
MaTpuubl COAEpXUTCS ueneBas nepemeHHas y. lNpuuem y = 1 gnst oObEKTOB C HanuMyuem
natornoruu, a y = 0 — gna o6bekToB 6€3 naTonormu.

Ha pucyHke 1 nokasaHa maTtpuua KOppensauun npuaHakoB obydarollen Bbibopku. 3gech
O5s1 NPU3HAKOB NPUHATLI crnegytowme o6o3HaveHuns: Q, ST, T — COOTBETCTBEHHO anemMeHThl Q, ST,

T 3KI; mean u std — cpeaHee apudmeTuyeckoe X U cpeaHeKBaapaTUYeckoe OTKIIOHEHUE Ox Ans
cooTBeTCcTBYOWMX anemeHToB OKIT; I, iii, avf — cooTBeTCcTBEHHO O0TBeaeHus I, llI, aVF.

Q_std_Il () oo
Q std_iii
Q std_avf Bl
Q mean_Il
Q_mean _Jii -06
Q_mean_avf !
ST _std_Il —
ST_std _ii -03
ST_Std_avf -

ST_mean_II -
ST_mean_iii -

T_mean_lI |
T_mean_iii 4 i
1 mean svi I

T_mean_iii

Q mean _iii

ST_mean_iii -

Q r;\ean_avf
ST_std_Il -
ST_std _iii -

ST_std_avf -
ST_mean Il -
ST, r;1ean‘a_v!
T std Il
T r;wan_avf

Q mean Il

PucyHok 1 — MaTpuua koppensaumi npusHakos obyyatoLen Bbl6opkn

Kak cnegyeT n3 pucyHka 1, HabniogaeTca JOCTAaTOYHO CUNbHas KOppensauus npu3Hakos
anemeHnToB OKI B otBegeHmn aVF c otBegeHusamu Il n lll. B cBA3M ¢ 3TuM, ONsi COKpalleHUs
pa3MepHOCTM MPOCTPaHCTBA MPM3HAKOB, AaHHble And oTBefeHus aVF Obinv yganeHbsl w3
obyyvatowien Bbibopkn (R = 18 — 6 = 12). JanbHenwee MNOHWXEHWE pa3MepHOCTM MpuBedeT K
CHWXEHWI0 KayecTBa paboTbl KnaccudumkaTopa, Tak Kak Bu3yanbHOe uccnegoBaHue [OaHHbIX
NMoKasbiBaeT CUSIbHOE HaNoXeHWE YUCIOBbIX XapakTepUCTUK MPU3HAKOB OOBEKTOB B YCMOBUSAX
opHoro otBeaeHuns ansa IKIM ¢ natonorven n 6e3, HaNpMMep, Kak NoKasaHO Ha PUCYHKe 2.
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PucyHok 2 — PacnpegeneHue npusHakos ans 3ybua T Bo |l oTBegeHum

04 02 02 04

Ona obyyeHns knaccudukaumoHHOro aepeBa peweHun B paboTte umcnonb3yeTcs
BbICOKOYPOBHEBbLIN £3bIK NporpammupoBaHus Python 3 n 6ubnuoteka gns malumHHoOro obyveHuns
Scikit-learn 0,19,1.

B 3apave knaccudukaumm Kl B KadecTBe KpuUTepusa KavecTBa pasbueHus aona gepesa
peleHnin ncnonb3yeTcsa HeonpegeneHHocTb [kuHn [2] B cnyyvae OuHapHoW knaccudumkaumm
onpegensdemas B BUAE:

G=1-Y (R)*=2P,(1-P), (1)

roe P« — B obiem Buae BepoATHOCTb HacTynneHus k-oro cobbitus; P. — ana GuHapHom
Knaccmdukaumm — BEpOSATHOCTb 0ObekTa MMEeTb LiENeByo NepeMeHHyo y = 1.

[nsa koppekTHOM oueHkn obobwalwen cnocobHOCTM uMccrnegyeMoro  anroputma
NPUMeEHsIeTCA AeCATUKpaTHasa nepekpecTHas nNpoBepka No npeactaBrneHHbIM AaHHbIM. [py aToM
ncxogHas obyvatowas Bblibopka criyvarHbiM obpas3om pasbvBaeTcss Ha ABa MOAMHOXECTBA —
TpeHupoBoyHoe (70%) n nposepoyHoe (30%).

MpoBepoyHOE  MNOOMHOXECTBO  UCMONb3yeTcd  AfsS  OueHKM  kadectBa  paboThbl
Knaccudukatopa nocrie 3aseplueHns npoueaypbl obyveHus Aepea, 4TOOblI yyecTb siBNeHue
nepeoby4eHus [2].

Ona Ttoro 4tobbl OUEHUTb MexaHu3M Bblbopa npU3HaAKOB OOBEKTA WCNONb3yeMbiM
anropuTMoM B fpouecce Knaccudukaumm BbINONHMM 0OyyeHne pfepeBa C  HebOMbLUION
MakcumarnbHoOn rnyouHoNn, paBHown Tpem. [MybuHa gepeBa siIBNsSeTCs O4AHMM U3 rMnepnapameTposB
MOZeEenNu, BAVSIOWMM Ha ee CIOXHOCTb, a TaK Xe KayecTBo paboTbl. Manoe 3HaveHue rmybuHbl He
cMoXeT obecneynTb BbICOKYIO TOMHOCTb Kriaccudukaumm, OOQHaKo MokaxeT Hambonee 3HavvMMmble
NPU3HaKN C TOYKN 3peHnsa anroputma obydeHus.

Ha pucyHke 3 nokasaHa CTpyKkTypa nony4YeHHOro gepesa peLleHnii.

T_std_II <= 0.061
gini = 0.479
samples = 6196
value = [2466, 3730]

Trl‘le/ V:]se

T_std_II <= 0.037 ST_mean_iii <= 0.032
gini=0.272 gini = 0.369
samples = 3734 samples = 2462
value = [605, 3129] value = [1861, 601]

P! l

Q_std_iii <= 0.02 T_std_iii <= 0.035 T_std_iii <= 0.078 T_std_iii <= 0.037
gini = 0.046 gini = 0.441 gini = 0.26 gini= 0.124
samples = 2034 samples = 1700 samples = 2176 samples = 286
value = [48, 1986] value = [557, 1143] value = [1842, 334] value = [19, 267]
gini = 0.0 gini = 0.043 gini = 0,485 gini = 0.209 gini=02 gini = 0.09 gini = 0.0 gini = 0.022
samples = 3 samples = 2031 samples = 757 samples = 943 samples = 2070 ples = 106 amples = 16 samples = 270
value = [3, 0] value = [45, 1986] value = [445, 312] value = [112, 831] value = [1837, 233] value = [5, 101] value = [16, 0] value = [3, 267]
PucyHok 3 — CTpyKTypa aepeBa peLleHui ¢ rmybuHomn, paBHOM Tpem
,D,ﬂﬂ NOCTpOEeHNA [OepeBa UCNONb3yeTca nNpuHUMn Tak Ha3blBaeMou (()KG,EI,HOVI»

MakcMMmn3aumMm npupocta uHdopmaumm [8], T.e. Ha KaxOoM Liare oTaaeTcs npeanoyvTeHue
nNpu3HaKky, Npu pasgeneHun rno KoTOpoMy MPUPOCT MHAOPMaUMM oKasblBaeTcs Havbonblumm —
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HeonpegeneHHocTb [PkuHn (1) ymeHbliaetcs. B cnyyae pucyHka 3 aTta npoueaypa Oyaet
NMOBTOPATLCSA, NoKa rNybuHa gepeBa He CTaHeT paBHa Tpem. [lepeBo coaepXut 8 nucTbeB
(HWKHUI psa NPsSIMOYronbHUKOB). B kaxgom nucte nporHo3 gepesa Oyaet onpegenatbest no
Haubornblwemy uucny obbekToB (value) Toro wmnyM MHOro Knacca (Krmaccbl Ha pucCyHke 3
pasnuMyalTcs N0 UHTEHCMBHOCTU 3a5MBKN NPAMOYTrOfbHUKOB).

Kak moxHo ybeanTtbcs, Hanbonee MHOOPMaTUBHBIM NPU3HAKOM ANSA anroputma sBnseTcs
cpeaHekBagpaTudeckoe OTKNoHeHve 3ybua T Bo Ill-om oTtBegeHum — T_std Il (pucyHok 3).
PasbuneHune npovcxoaut npu 3HaveHun T_std_Il = 0.061 mB. [JlencTBUTENBHO, COrNacHO PUCYHKY 2,
npamas f(x) = 0.061 pa3obbET NPOCTPAHCTBO MPU3HAKOB HaA ABE rpynnbl C PasfnyHbIMU
NpPenMyLLeCTBEHHBIMW 3HAYEHUSIMUW LIeNEeBOM NEPEMEHHON .

B nonyyeHHbix nocne pas3bueHns BeTBsIX HabngaeTcsi CHMXeHMe HeonpeaeneHHOCTU
[knHu: gini = 0.272 gna y = 1 n gini = 0.369 ans y = 0. OgHako, cyast No pUCYHKY 3, BbIGpaHHbIX
NPU3HaKOB OKasblBAaeTCsA HEeOOoCTaTOMHO Afs KavyeCTBEHHOW Kraccudpmkaumm, n  anroputm
3adencTByeT gpyrme nmermecs npuaHaku. [JaHHbIn Nnpouecc NpoaoiKaeTcs PeEKYPPEHTHO.

XOTHa B HEKOTOPbIX NUCTbSIX AepeBa yOaeTCHa CHU3UTb KpUTepuin kadectea pasbueHunsa (1)
00 Hyns unn 6nmM3kon K HemMy BEMUYUHBI, HO BbIOpaHHON rnyOuHbl BCE e HeQOCTaTO4YHO, TaK Kak
BblMMCNEHHAA [ONA npaBuibHbIX OTBETOB Mogenun coctanset accuracy = 0,88. [Moatomy
TpebyeTcs ee HacTporika nyTeM Bblbopa onTUMarnbeHbIX rMnnepnapameTpos.

PucyHok 4 (a) gemMOHCTpupyeT AOM MpaBUilbHbIX OTBETOB MPU PasfMyHbIX COYETaHUAX
TakMx rmnepnapameTpoB, Kak MakcMmanbHasa rnybuHa gepeBa, a TaK Xe MakCUmarbHOEe YUCHo
NPU3HaKOB, Mo KOTOPbIM ULLLETCA Nyywlee pasbueHne B aepese.

DNons npasunbHLIX oTBeToB (accuracy)
S 100 <
- -0.976
: 0972 e
= o - .,..-—|
2 _/'J
c g ass =
S
£ g - 0968 g
E ¥ 054
s y
2o - 0964 /
=
092 — |— TPEHMPOBOUHOE NOAMHOMECTBO |
A -0.960 |—— MposepouHoE NOMHOMECTED
; : : " T ¢ T "
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PucyHok 4 — Pe3ynbTaThl 00y4YeHns anropMtma: a — A0S NpaBuiibHbIX OTBETOB
B 3aBUCMMOCTU OT CIIOXHOCTU Moaenu; 6 — kpuBasi 06y4eHus

B pesynbTaTe nyywasi TOMHOCTb Ha OECATUKPATHOW NepeKkpecTHOW MPOBEPKE AOCTUIHyTa
npu makcumarnbHoOW rnybuHe paBHorM 10 u makcumanbHOM umucne npusHakoB — 11. [pu aTom
BblYMCIEHHAas 40N NpaBUSbHbIX OTBETOB Ha MPOBEPOYHOM NOAMHOXECTBE COCTaBusia accuracy =
0.96.

Ha pucyHke 4 (6) noka3saHa kpuBasa oby4yeHus anst MOAEeNn ¢ HaMAeHHbLIMM ONTUMAaNbHbIMU
3Ha4YeHMAMM runepnapaMmeTpoB. [paduk [eMOHCTpUpyeT 3aBUCUMOCTb [ONM  NPaBUSIbHbIX
OTBETOB OT pa3mMepa obyvarowen Boldopkn. 3ameTHasi 0COGEHHOCTb KpUBOM 0BydYeHnss pucyHka 4
— HegocTaTovHas CXOOUMOCTb K KOHKPETHOMY 3HAaYeHMIO OLEHKM Mpu pocTe uucna obydaroLen
BbIOOPKN. N3 3TOro MOXHO caenaTtb BbIBOA, YTO KA4eCTBO MOLENN MOXHO MblTaTbCs YNyylIUTb
nyTem gobaBneHns HOBbIX 00yYatoLWmMX AaHHbIX [2].

[MockonbKy COOTHOLLEHME KIacCoB B 3aJelCTBOBAHHOM BblOOpke He paBHoe, TO
ucnonb3oBaTb ANA  OUEHKM kKadecTBa OOyyeHMs eOWHCTBEHHbIM napaMmeTp  accuracy
HegocTaToyHo. [loaToMy Ans mogenu Ha NPOBEPOYHOM NOAMHOXECTBe Obinv paccynTaHbl
cnegyowme meTpuku [4].

Precision (TOYHOCTb) — AONS 06BLEKTOB, Ha3BaHHbIX KNAaccUUKaTOPOM MOSNOXUTENbHLIMU
(y = 1) n npy 3TOM OENCTBUTENBHO SABNSAIOLLMMUCS NOSIOXKUTENBHBIMU:

TP 1851 oo @
TP+FP 1551+39

precision=
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roe TP (True Positives) — 93T0O WUCTUHHO MOMOXWUTENbHbIE Ccryvyau, T.e. BEpHO
knaccudpuuuposaHHele; FP (False Positives) — noxHo nonoxutenbHble crydan, T.e. 3KI
340pOBbIX Ntogen, knaccuduumposaHHbele kak IKIT ¢ naTonorven.
Recall (nonHota) — pgonsi OGBLEKTOB MOMOXWUTENBHOIO Kracca M3 Bcex OObekToB
NONOXUTENBHOro Knacca:
TP 1551

recall= =
TP+FN 1551+54

=0.966, 3)

roe FN (False Negatives) — noxHo oTpuuatenbHble cnydau, T.e. QK[ ¢ npusHakamu 6onesHu,
knaccudnumpoBaHHble kak IKIT 300poBLIX Noden.
Ona obvenmHeHns precision u recall B arpernpoBaHHbI KpUTEPUIA KavecTBa ncnonbsyem F-mepy
Kak cpefiHee rapMmoHuyeckoe precision v recall [4]:
F, — (14 4?) 2Preci'si.on- Recall o
(B°Precision+ Recall

71, 4)

rae B =1, onpegensieT BEC TOYHOCTU B METPUIKE.

Ewe 6onee CHM3UTb ypOBEHb OLUMOKM BO3MOXHO MyTEM WCMOMb30BaHWUS KOMMO3ULUWN U3
paccmaTpuMBaeMbIX anropuTMOB, KaXabli M3 KOTOpbIX OyaeT obydatbecsi oTaenbHo, Gepsa ans
Kaxgoro pasbueHms npuaHakm u3 KX CNyyYanHoro noamHoxectBa. [lpy 9TOM  pesynbrar
Knaccudukauum onpegennutcst nyTem ronocoBaHus. [aHHbI MeToA Ha3biBaeTCs anropyTMOM
cnyyanHoro neca [3]. OH cHWKaeT gucnepcuto ownbkmn 6a3oBOro MeTona 4EPEBLER PELLEHWIA.

Tak onpegenus uncro gepesbeB B komnosnummn pasHoe 100, 1 BbINOnMHMB 0by4eHue criyyanHoro
neca Ha TPEHWPOBOYHOM MOAMHOXECTBE, aBTOpaM yAanocb [AOCTUMHYTb 3HAYeHUs O0nu
npaBuUIibHbIX OTBETOB Ha NPOBEPOYHOM MOAMHOXECTBE, paBHoW accuracy = 0.99.

Mony4yeHHble B paboTe pesynbTaTbl AOKa3blBAOT XOPOLUYK MPUMEHUMOCTb anroputMma
OepeBbeB pelleHnn ns 3agadm GuHapHon knaccudmkauum IKI. [eHepupyemble anroputMom
npaBuna kKnaccuukaumm MOHATHbI YerioBeky, AepeBo 6bICTpo obyyaeTcs M AenaeT NporHos,
ncnonb3ys manoe 4ucro napameTpoB Mogenu. OgHako OnuMCaHHbI MeTod WMeeT U CBOU
HegocTaTkn. ANroput™M AepeBbeB peLleHnd CNoCoBeH TOMbKO MHTEPNonMpoBaTh AaHHbIE. Tak xe
MOZernb YyBCTBUTENbHA K LWymMaMm M NponyckaM BO BXOAHbIX AaHHbIX. /3-3a cBOMCTBa AepeBa B
pasgeneHuM NpoCTpaHCTBa MNPU3HAKOB  FMNEpnsioCKOCTAMKU, napanfnefnbHbIMM  OAHOW U3
KOOpPAMHATHbIX OCEW, KayeCTBO KnaccudukauMm Ha MpakTUke MOXEeT YyCTynaTb ApYyruMm Buaam
anropuTMoB MawwuHHOro oby4veHus. locrnegHve HeOoOCTaTKM YCTPaHSETCs MpuU UCNONb30BaHWUMU
anroputma crny4vamHoro neca.
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QNEKTPOKAPOUOIPAMMAHDI XIKTEYTE APHAJTFAH LLELWIIM KABbINTIOAY OAPAKTAPDbIH
KOJIAAHY
A.A. CaBsoctuH, K.T. Kowekos, I".B. CaBocTtuHa, A.B. JlapruH

Makanada anekmpokapOuoepammanapObl buHaprbiK Xikmey ywiH wewiM Kabbinday
OaparblHblH  aneopummiOepi  HeeisiHOe  MawuHa  KypanlapbiH naldanaHy — MyMKiHOIe
KapacmbipbiiraH. Cay alamdapdbiH cayblfybl ascbiHOa 6eneini 6ip okwaynaydbiH Muokapd
UHGbapKmiciH i30ecmipy Xymbicmapbl Xypaisinyde. Aemopriap OKbimy o6beKkminepiHiH caHObIK
cunammamalsiapbiH Kafbimacmbipy YWwiH anekmpokapOuozpaghusrsbiKk Oepekmepldi andbiH-ana
eHOey ddiciH ycbiHObI. On ywiH yugpbiKk unbmpayus, anekmpokapouozpammaHbiy MaHbI30b!
KOMIMOHEHMMEPIH i30ey xeHe cmamucmukarsblK adicmep KondaHbinadbl. OHmalnsl dapakmaHH
JKacasiraH KoOHbuaypayusiHbl i30ey aurneprapamempriepOid mypri KombuHayusnaps! YWiH xikmey
canacb/H 6arasiay apKbliibl Xypeidindi. HemuxenepdiH uHmMepnpemayusacsl mandaHdkbl,
KnaccugukamopObiH canacbl myparsbl myxbipbiMOap xacasndbl. TyxbipbiMOamariblK arauimapobiH
KypambiH natidanaHraHda XXoHe OKy YIi2iCiHiH KeneMiH xofapbinamy kesiHde Krnaccughukamop ObiH
Oyphbic XayanmapbiHbIH (accuracy) yneciH apmmbipy ¢hakmici 6enzineHoi.

TyliH ce30ep: anekmpokapouozpamma, Xikmey, MauwuHasblK OKbimy, wewim Kabbinday
Oaparbl.

APPLICATION OF DECISON TREES FOR CLASSIFICATION OF
ELECTROCARDIOGRAM
A. Savostin, K. Koshekov, G. Savostina, A. Largin

The article considers the possibility of using machine learning tools based on decision tree
algorithms for binary classification of electrocardiograms. In particular, the problem of detecting a
disease of myocardial infarction of a certain localization against the background of records of
healthy people is being investigated. The authors proposed a method for preliminary processing of
electrocardiographic data for the formation of numerical characteristics of training sample objects.
For this, digital filtration procedures, detection of significant components of the electrocardiogram
and statistical methods are used. The search for the optimal tree configuration has been carried
out by evaluating the quality of classification for various combinations of hyperparameters.
Interpretability of results is analyzed, conclusions are drawn about the quality of the classifier. The
fact of increasing the accuracy of the classifier when using the composition of decision trees and
increasing the volume of the training sample is established.

Key words: electrocardiogram, classification, machine learning, decision tree
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2Kasak MHHOBaLMANbIK r'yMaHUTaprblk-3aH yHusepcuteTi, Cemen K.

OEPEKTEP KOPbIHOAFbl AKMTAPATKA KOJDXETIMANIKTI LUEKTEY TOCUTAEPAIH TANOAY

AHOamna: )Keke xa3banapra Kon xemkisyOi wekmey MiHOemmepi Kasipai 3amaHfbl
aknapammbiK Xytuenepde Kon xemkizyOi wekmey ukemOinieiHiH ecyiHe 6aliaHbiCmbl, OHbIH
iwiH0e onapdbl MeMmrnekemmik HemMece KOMMEPUUSIIbIK KynusiFa XXamkbi3blFaH aknapammal
cakmay ywiH natdanaHraH ke3de xui mybiHOalObl. >Xymbic 6apbicbiHOa OepeKkmep KOpbIHbIH
kecmernepiHOeai xas3banapdbl wWeKkmey XoHe O6ypkemeney ywiH ¢palndbiKk Xyluenepoe
KondaHbinambiH KOrmkemimoOinikmi  wekmey MmolesnbOepi Kapacmbipbinadel. byn pensuusnsik
Oepekmep KopbiHa KormkemiMmOinikmi wiekmey MyMkiHOi2iH alimaprbikmal KeHelimyae MYyMKIHOIK
6epedi. SQL miniH KondatimbiH depekmep KopbiH backapy XyleciHOe KondaHy ywiH modesnboep
belimOenzeH. byn onapdbl Kasipei 3amaHfbl Oepekmep KOopbiH 6ackapyoblH pPenayussbiK
XXydenepiHiH kenwiniziHOe natdanaHyra MyMKiHOIK 6epedi xoHe Oepekmep KopbiH 6backapy xyuteci
apacbiHOa epKiH pemmenemiH KocbiMwarnapobl Kypyra kedepai kenimipmeUoi.
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Tyuin ce3dep: [epekmep Kopbl, [Hepekmep KopbiH 6ackapy xyudeci, KriueHm-cepsep,
ouckpeuusinbiK Modern, MaHOammael Modern, pendik Modern, Krnacmepu3sauusssik Mooersn

KofaMHbIH aknapaTtTblK Kayinci3aikTi kKamTamachl3 eTy canacblHoafbl MakcaTbl — aknapaTka
)KOHe OHbIH, Ke3iHe, AepeKTepai eHaey xaHe bepy yaepicTepiHe Ke3gencok Hemece KacakaHa acep
€Ty apKblfibl OFaH MaTepuangblk, Mopanai xeHe earefen 3anan KenTipy MyMKiHZiriHeH KofamHbIH,
aknapaTTblK TEeXHOMOrnsnapblH >XeHe KynenepiH Kopfay, KaTeprep blknanblHblH OeHreniH
MeunniHwe KeMmiTy, coHOoan—ak, KofaMHbIH Heri3ri Gu3Hec-yaepicTepiHiH y3aikcisgiriH kamTamacoI3
eTy. KepceTtinreH makcaTka aknapaTTblH MblHagaW KacueTTepiH kaMTamachbl3 eTy >XeHe yaanbl
Kongay apkblfbl KOS XeTKisinegi:

1) TipkenreH nanganaHyLblinapra aknapaTTblH KOS XeTimAainiri;

2) KofaMmHbIH, aknapaTTblK >XynenepiHae cakTanaTblH X8He eHaeneTiH aknapaTTbiK
TYTaCTbIfbl MEH COMKECTINiri;

3) Kynuanbinbifbl cakTanaTbiH, eHOeneTiH >aHe ©annaHbiC apHanapbiMeH 6epineTiH
aknapaTTbIH 6enrini 6ip GeniriH Kynusa cakray.

CoHblIMeH kaTap, MeMnekeTTiKk opraHgapdblH BipbiHFanM aknapaTTblK-KOMMYHUKALUMSbIK
XeniciH Kypy, aknapaTtTblk TEXHOMOrMsnap canacbiHgafbl ©Te KUbIH WHpaKypbinbiMObl Kopray
XOHIHAeri Kyw-xirepdi yvWnecTipy YWiH aknapaTtTblK Kayincisgikti kamTamacbl3 eTygiH >xkegen
opTanbifblH Kypy. IHTEpHeT xeniciHe MeMnekeTTiK opraHgapablH, KON XeTKi3dyiHiH BipblHFan LW03iH
AaMbITy, MeMrnekeTTiKk opraHgap VYuWwiH bipbiHFan 9nekTpoHAbIK MOLWTa J>XYWMECiH OambITy,
MeMIeKeTTiK opraHdapablH, pe3epBTiK AEpekTep KOpblH CakTaygblH KeMiHOE €Ki ayMakTbiK
axblpaTblfiFaH opTanbiFbiH - Kypy, KasakctaH PecnybnukacbiHbiH KnBepKeHicTiriHae ynTTbIK
CoViKeCTeHipy XyMeciH gambITy, kubepkayincisgik TopantapbliH Kypy, «3NeKTPOHAbIK YKIMETTiH»
aknapaTTblK KayincisgiriH kamTamacbl3 eTyfiH pykcaT eTinMereH Kom XeTkisyai, >ofanTyabl,
aknapaTTbl XynenepiHiH, Oypmanaygbl 6ongbipMmayfa OafbiTTanfaH canacbl MEH CeHimainirid
apTTbipy Tanan eTinegi.

AknapaTt kayincisgiriH kamTamacbl3 €Ty OoMblHLWA TancblpMa 3amMaHaybl ynbiMaap YLiH
apTbIKWbINbIKTapAblH, 6ipi 6onbin Tabbinagbl. ¥MbIMHbIH, TYpaKThl XXaHe 6acekere kabineTTi 6onysbl,
CcoHAan-aK OHbIH, penyTaumsacbl OCbl TancbipMaHblH CaTTi WeLwiM TabyblHa Tikenen 6annaHbICTbl.
AknapaTt KkayincisgiriH  kamTamacbid eTy Genik-6enikneH 6onmangbl, SFHM  Kayincisgikte
«caHblnaynap» kanmaybl Tuic. KopfaHbiC OapbiCbiHOafbl KiliripiM akaynap — OHbIH KOKTbIfbIH
kepceTteni. WbiHbIMEH Oe aknapaTt kayincisgiriH ellkaHgam akaynapcebl3 kamTamacbl3 eTy VYLUiH,
XKYMESiK Tocin Kaxer.

MemnekeT ynTTbIK TENEKOMMYHUKaUUANbIK Xeninep Kypyabl XeHe Xxanblkaparnblk aknapaT
anmMacygbl KamMTamachi3 eTyre kabineTTi Kasipri 3aMaHfbl aknapaTtTbIK »XoHe
TeNnekoOMMYHUKaUMAnblK TEXHONOMMSANapAbl XXaHe TeXHUKanblK Kypangapabl JambiTyabl 6ackiM gen
caHangpl. CoHabIKTaH, Kasipri keageri wabyblngapdblH, XKyMbIC iCTey NpPoLecTEpiH 3epTTen, onapfa
Kapcbl KOpFaHy TacingepiH Kypy kaxeT. Cebebi, kasipri keage 6yn wabybin Typi eTe KeH TaparsFaH
oonbin Tabbinagbl. OWASP xanbikapanblk penTuHr 6orbiHwa 2016 Xbinbl 6yn wabybin Typi
pPenTUHITe BipiHWIi OpbiH anagpl.

Kasipri TaHga noctMHaycTpyanabl HeMece aknapaTTblK KoFamFa KewymeH aknapat 6arachbl
kaTtTbl ecTi. MaceneH, kacinopbiHaapAa 63 KIMEHTTEPIHIH XoHEe KapXblfblk ecentep OoNbiHWA
JepeKkTepai KofFanTydaH KapXbinblK 3anan yrkeH 6onybl MyMmkiH. MyHOanm 3anangbl a3anTy YLl
aknapaTtTbl pe3epBTey Xui kongaHbinagbl. Ananga MyHaam XXyMbIC iCTereHae aknapaTTblK XYNeHi
pe3epBTey KesiHOe eTe Kken e3arepictep eHrisinyi mymkiH. Ocbinaniwa, pes3epBTey aknaparThbl
XofantygaH 6onaTtbiH KapXbiblK LWbIFbIHAAPAbI a3anTyFa MyMKiHAIK Gepepgi, Gipak TonblkTam
KeTipe anmanabl.

KacinopblHFa aknapaTTblH, ypriaHyblHaH KenTereH 3uaH Tuyi MyMKiH. Mbicanbl, KacinopbiH
KNMeHTTepi Typanbl Aepektep 6acekenectepMeH ypriaHybl MyMKiH, Oyn 6acekenectepmeH
KenicimwapT xacacyfa okenyi MyMmkiH. CoHpan-ak, aknapaTtTbl ypnaraH Kes3ge, KoCinopblH
KbI3BMETKepfiepi HeEMece KIMEHTTEpPI Typanbl AepekTep XapusanaHybl MYMKIH, MyHOaW >kafganga
Xeke gepeKTep 3aHMeH KopfanaTblHAbIKTaH COTKa aKenyi MyMKiH.

XanfaH gepektepai aknapaTtTblk Xymere eHrisyre 6onagbl, 6yn xafganm gypbic TyciHGey
XoHe aypbiC emec Lwewimaep kabbingayra akenyi MymkiH. [epektepai 6epy apHacbliHaH eTy
npoueciHge aknapaTtTblH, e3repyi HaTwxeciHOoe O6acekenectepfiH €eHyiMeH ipi  KapXblblK
anasiKTbiKTap OpblH anfaH Typanbel Tapuxu aktinep 6ap.
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YKorapblga atanfaH Oapnblk KaTepriep angbiHOa cunatTanfaHgan aknapaTTblK KoFamfa
KewyaeH coH navpga 6ongbl. Byn katepnepgiH icke acblpbiny bIKTUMAnNAblfblH TOMeHAeTyre
MYMKiHAIK ©epeTiH aknapaTTbl KopfayablH OypblHHAH KONAaHbINbIN Kene >xaTkaH Typni aaicTepi
G6ap. OnapgpbiH iWwiHOe yMbIMOACTbIPYLWbLIbLIK 94iCTepi, COHbIMEH KaTap TeXHWKanblK cunaTTafbl
agicTepde navanaHbinagbl. OHAIPICTIK Npouec aknapaTTblH KOfFanybl, ypraHybl Hemece
3aKkbiMAanybl KbIaMeTKepnep KonblHaH XacanmanTbliHAan yibiIMAACTbIPbINYbl KaXeT.

AknapaTTbl KOpfayablH YMbIMOACTbIPYLIbLIbLIK 94iCTepi aknapaTTbiH, OyniHy, ypnaHy Hemece
Xofany blIKTUMangbifblHa eneyni acep eTeTiHiHe kapamMacTaH, aknapaTTbl KopfayablH TeXHUKanbIK
Kypangapbl Kbl3MeTkepnepre aknapTTblK XXYWMEMEH XXYMbIC iCTey pernameHTi OoMblHWa onapfa
ThIMbIM CasiblHFaH ic-apekeTTep Xacamayra Tuic.

Kasipri 3amaHfbl aknapaTtTbl Xyreae KenTtereH Typni KaTblHay LWeKTeynepi kongaHbiiagbl.
danngblk Kynenepae katblHayabl LUEKTEYAIH eH Ken TapanfaH MogenaepiH kapacTblpanbik.

Kasipri 3amaHfbl MaHOATTbIK MoAenbAi XKy3ere acblpy ken OeHrenni kaTblHay MogeniHe
OarbITTanfaH KbI3FbINT capbl KiTanTafbl MoAenAdiH Tap aHblkTamachl Xannbl MakcaTTapaa
nanganady yuwid TeiM epekwe 6onbin TabbinaTtbiHbiH kepceTeni. Kasipri 3amaHfbl icke acblpy ken
aeHrenni mogenre GarbiTTanfaH epte a3ipneMenepMeH canbICTbipFaHda aHarypribiM TEPEH XoHe
nkemai icke acblpyabl yCbiHaabl.

KorkeTiMainikTi wekteyniH MangaTTblK YMiCiH NanganaHfFaH Kesge Kayincisgik cadcaTblH
kayincisgik akimwici (security policy administrator) TonbifbiMeH 6akbinangpl. MaganaHywbeinapra
kayinciagik cascaTblH e3repTyre pykcaT 6Gepinvengi.KatbliHaygbl LWeKTeyqiH OUCKpeumsinbIK
MoZeni MaHgaTblgaH abipMallbIbIFbl, KOIMKETIMAINIKTI BakblnayablH OMCKpeUunsanblK MogeniHae
(discretionary access control — DAC) komkeTiMainikTi 6akpinay cadcatbiH NavganaHyllbl e3repTyi
MYMKiH, Mbicansl, 6enrini 6ip cybbekTinep ywiH obbekTire KOmKeTIMAINIKTI YCblHYy HEMece ipikTey
opbiH anybl MyMmkKiH. Unix gactypni OX-ga ob6bekT ueci ofaH KipyAi aHbIKTauTbliH CyOBLEKTIHIH
aTpmbyTTapblH KOA anagbl: 00bekTiHiH mneci, 6enrini 6ip narganaHywbl TOOblI XX8HE OCbl TOMKa
KipMmenTiHgepain, 6apnbifbl ywWiH o6bekTire Kipy. KatbiHayabl WwekTeyain, pengik mogeni Role-based
access control — RBAC) kaTblHayabl wekteyaiH pengik mogeni (role-based access control-RBAC)
aBTopu3auMsnaHfaH nanganaHylwbiiap yWwiH KaTblHayObl LWeKTeyaiH Tacini peTiHae a3ipfieHreH.
KaTblHayabl WeKTeyaiH pengik mogeni MaHOoaTTblK XXeHe AUCKPeUMsAnblK canbiCTblpFfaHda XaHa
Oonbin Tabblnaabl.

Kon >eTki3ygiH pengik mogeni apTypni kayincisgik cascatblH Ky3ere acbipyfa GonaTbiH
ukemai TexHonorus Oonbin Tabbinagbl. Ponbgik Kipy mogeni apkbifbl OWCKPEUUANbIK XaHe
MaH4aTTbl MOgenbaepai cumynsumsinayra 6onagbl.

Kon xeTiMainikTiH, dyHKUMOHaNablk Mogerni MaHAaTThIK XKoHe pengik mogenbaepai bipikTipy
peTiHae a3ipneHreH. ¥MbiM iwiHae Typni dyHkumanap xacanagbl. Opbip o6bekT xaHe apbip Kon
XeTKi3yai wektey cybbekTici oyHKumsnap XubliHTbiFbl 6onagbl. CybbekTire oObEeKTiHIH kenTereH
yHKUMSNapbl TONbIFbIMEH OOBEKTIHIH KenTereH PyHKUNANapbiH KAMTUTBIH XaFganga faHa kipyre
pykcat bepinegi.

Ponbgik kaTtblHay MogeniHae CusikTbl, MyHOaW YyWbIM nanganadywbeira Genrini Gip
dyHKUMANapabl KapananbiM YCbIHY apkbifbl Nanganadywbinapaad Kon XKeTKi3yai YCbiHY XeHe any
npoueciH xeHingeteni. byn mogenb Kon XeTKi3yaiH pengik mogeni apkpliibl CUMyNAUMsanaHybl
MYMKiH, ananga MyHgan nMmmtaumsi eHoek cbibiMablblFbl 6onbin Tabblnagpl.

KomxeTiMainikTiH, knactepmnsauunsanblk Mmogeni Oip-6ipiMeH KubINbICNanTbIH Ken XublHAAapfFa
(knacTepriepre) KOMmKeTIMAINIKTI wWekTeyaiH, 6apnblik obbekTinepiH Genyai 6ingipeni. Kon xeTkisy
cyObekTinepi ge KubInbICManmTblH KublHOapFa 6GeniHedi. Op Typni cybbekTinep kenTereH
oObekTinepre Kon xeTkidyre MyMkiHAiK Gepeai. Opbip kenTereH obbLeKTinepre Kon xeTkidy Tek bip
FaHa cybbexT.

[epektepaiH TYTacTbifblH LUEKTEY [OepekTep KypbibIMbiHbIH  KypAeniniriHe >XoHe
Jepekkopaa cakTanfaH aknapaTtTbiH MaHbI3OblbIFbiHA 6annaHbICTbl MaHbI3abl TanceipMa 6ongbl.

AnroputMaep AepekTepgiH TyTacTbifblHA aBTOMaTTbl TYpAe MOHUTOPUHE >KYPridy YLUiH
a3ipneHai, byn aepekTepaeri esrepictepre Xbingam xayan Gepyre MyMKiHAIK Gepeai, Mbicansl,
09N eMec aKnapaTTbl KanTa eHridy Hemece CaKTbIK KellipMenepaeH Aepektepdi KannbiHa KenTipy.
MyHpan anroputmaep penauusanblk Aepekkopnap YuWiH ge, obbekTini-pensumansik gepekkopnap
YLWiH Aa a3ipneHai, onapablH KypblbiMbl Bipliama KnblHOaOb! XXaHE orlapfa KaTbICTbl LWeKTeynepai
eHridy angekamga kypgeni Tanceipma 6onybl MymkiH. Cypaynapabl «kaWta asyFa» kongay
KepceTeTiH kenbip OepekTep KOpblH Gackapy XyWeci YLWiH, MyHOaw AepekTepAiH TyTacTbifblH
TeKcepyai «kanTa xa3sy» apKblfbl XXy3ere acbipyfa 6onaabl.
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Hepektep 6asacbiHblH TyTacTbifblH CakTay YWiH OipiHWi Ke3ekTiH norvkacbiHa
anddepeHunanabl ecenteynep xacangbl. [OepekTephiH TyTacTbifblH Tekcepy YWiH 1-peTTi
onepartoprnapablH, ~ opmanbabl  gudpdpepeHumaumacel nNavganaHbilybl  MyMKiH,  cebeobi
JepekkopablH, LWwekTeyi 1-peTTi onepaTop TypiHOE KepceTince, TpaH3akumsara KaTbICTbl OHbIH,
TYbIHObICHI AepeKkTepaiH TYTaCTbIFbIH CakTay YLUiH KaXeTTi XKaHe XeTKiNiKTi WwapTThl KaMTamachl3
eTteni. TybliHAbI Tekcepy kebiHece GacTankbl LLEKTeydi TEKCepreHHeH anaekanga oHan Gonagbl,
cebebi TpaH3akumsi GonblHWAa AepekTepdid, OyTiHAiri Typanbl GomkammeH anddepeHumangbl
TypAe Xypridineai. [lepektep KOpbIHbIH LUeKkTeynepiH Oy3yFa anbin KeneTiH XaHa e3repicTep faHa
Tekcepinedi. CoHbIMEH kaTap, gepekTep MoAenbAepi KongamamTbliH AepekTep apacbiHaafbl
ToyenainikTi eckepyre MyMkiHAiK 6epeTiH AepeKkTepaiH KEHENTINreH penaumsnblk MogeniH Kongasy
ecebiHeH pOepekTepaiH OYTiHOIK OspeXeciH apTTblpaTblH KEHEK [OEepeKTepiHiH Knaccukanbik
penauuanblk MogeniHe eHri3eTiH Tacingep YCbIHbINAbI.

OHaipicTi aBTOMATTaHAbLIPY XOHE ecenTey TexHWKacbl KypangapbliH dambiTy bonatTbiH
aknapaTTbIK XXyNeMeH XyMbIC icTeyre BinikTi TexHuka emec, aneKkTpoHAbl ecenTey MallnHacbiMEH
e3 OeTiHWe KyMbIC iCTey VYLWiH >KETKINiKTI  gafdbinapbl  KOK — 9NEeKTpoHObl  ecenTtey
MalunHacblonepaTopnapbl akengi. byn gepektep KopblHa Typni KaTenepai eHrisyre akengi.
Mbicanbl, 6ip usnkanblk HeiCaH Typanbl Typhi xas3banapabl kKocy. CoHabIKTaH ap Typfi gepekrep
KopblHOA YyCbiHbIFaH OGipaen wmaHaep Typanbl xasbanapgbl i3gey Maceneci  TyblHOaAbl.
YKasynapablH Kewipmenepi optak Kintrepdi 6enMenTiH XaHe KanTa a3y KaTenepiHiH, HoTuXeci,
cTaHgapTTbl hopmatTapablH, 6onmaybl Hemece ocbl bakToprapablH ke3 KenreH KoMOuHauumschbl
bonbin TabbinaTtblH KaTenepai kKamTUTbIH Xafgavnap 6ap. byn macene pgepektep KopbliHAA
OepeKkTepre Kom eTkidydi WekTey KesiHge eTe MaHbl3gbl 6onbin Tabbinagbl, cebebi on xasbaHbl
ConKecTeHaipyai KublHOaTagbl, JEeMeK-0Cbl »kasbameH nanganaHyLbl apeKkeTTepiH
asTopusauusanay. Kintrepai AypbIC aHbIKTay YLiH OepeKTep KOpbIHbIH Bapriblk cxemacbliH Tangay
XoHe oHga F-teyenginikti  aHbikTay kaxkeT, cebebi kinTTepaiH ©GacTtankblga  gypbic
aHblKTanMaraHablFbl  bIKTUMangblifbl  Gap. byn  ywiH Tangay HerisiHae oCbl  MNPOLUECTi
aBToMaTTaHablpyFa MYMKIHOIK OepeTiH apHanmbl aficTep o3ipfieHai TpaH3akuusra XyprisineTiH
aepektepaiH mogmdpukauusicel. KapbiM-kaTblHAcTap aHblkTanfaH yHKLMOHaNAblk Tayenginikrepre
OyYpbIC CaMKeC KerimereH Xafganga MyHAan KaTblHacTapAblH OEKOMMNO3UUMACKIH XYPridy KaxerT.
[ereHmeH, kapananbiM a4iCTEPMEH aHbIKTay KMbIH PyHKUMOHanNablK Teyenginiktrep 6ap. Meicanbl,
Oyn 6ac kectegeri atpnbyTThiH, MaHI eHLUINec KecTenepain, xasbanapbiHgarbl MoHaep OoMbIHLWA
ecenTeneTiH ecenTeneTiH aTpnbyTTap 60nybl MyMKIH.

CoHpani-ak, kembip afgamnapga >xofarrFaH gepektepaid OyTiHAINH KanWTa >xaHapTyfa
MYMKiHOIK OepeTiH anroputmgep ne 6Gap. MyHgan kanta kannblHa KenTipy anroputmaepi
HEMPOHAOLIK >Xeninep apkblibl a3ipneHreH. KopnopaTuBTik AepekTtep Kopbl kebiHece xeke
XasbanapablH YIKEeH CaHblH CakTaybl XXoHe AepeKkTep KOpblHbIH 6aprblk apekeT eTy mepsiMiHae
KenTereH Xykreynepgi opblHgayabl Tanan etedi. KykTey oapekeTi XaHa KinTTep MaHgepimeH
AepeKkTep KopblHa Xornabl eHride anagbl, 6ap xongapabl xaHapta anagbl KiNTTep MoHAepiMeH,
OipaK apKunbl emec MOHAEPMEH HEMECE XXYKTeydiH anablHoa gepekTep KopblHaa GorFaH Herisri
MaHOEPMEH XongapAbl oA anaabl. Kasipri 3amaHfbl KoMmnaHusinapablH AepekTep KonmanapbiHaa
nanganaHbinaTtblH OeKPeKTep KOpbIH Oackapy XXyWeci YLIiH, OKkuranapablH O9WEKTIiniriHe camnkec
AepeKkTep KOpbIH Typrienaipy npoueciHae AepekTep KOpbIHbIH, Ma3MyHbIHbIH TapuUXbiH KOnaayablH
TMiMAI oaici MeH Xyiheci asipneHgi. XXyne OGepinreH okuranapra CaMKec XeTkisywinepgiH Oip
Hemece TOOblI OepreH gepekTepdi Kepi kanTapyra kabineTTi. MyHgam MiHOeT XykteynepgiH Gipi
asikTanMaraH kesge Oyn asikTanmaraH kagam XYMEMEH erneMewnTiHOen opblHOanatblH AepekTep
KOopbl Ma3MyHblHOAfbl e3repicTepai Gakpinay MexaHu3MiH KongaHy apkbinbl wewineqi. XXyne
Kagamaap CepusCbiH OpblHAAY YLUIH aBTOMaTThbl TYpAe OKblNaTbliH KOMaHAanap apkblibl Aepekrep
KOpbl Ma3MyHbIHOAFbl ©3repiCTepdi KepceTy yWiH npoueccop MeH »xag 6asacbiHOa
KanbinTacTblpbinFaH. bBipiHWI ke3eHOeri KecTenik KypbliblM XKYKTey Keneci Xykrteyae KecTenik
KypblfibIMHaH e3rewe 6onybl MymkiH. COHbIMEH KaTap, AepekTep KOpbl KecTenik xongapbl MeH
KeCTenik >XYKTey >Kongapbl Kynusa KinT apkbinbl 6annaHbiCTbl 60nybl MYyMKiH. AknapaTTbik
wabybingapaaH KeviH gepekTepai kKannblHa KenTipyai Te3 aHe TMiMAi icke acblpyfa GafbiTTanfaH
apTypni asipnemenep 6ap. ¥CbiHbIfFaH KannbliHa KENTipy 94iCi KannblHa KEeNTipy Ke3iHae KaxeTTi
onepauusnapgbl KOk XoHe KaWTanay pasanapbliHblH OpbiHOANYbIH Te3AeTedi XoHe XarFaH
Hemece OyniHreH TpaH3akumanapabl Oipiktipyre Hemece 6GipikTipyre Herisgeneni. MyHaawn
GipneckeH TpaH3akuuanap >xeke TpaH3akumsnapgbl opblHAAyAblH OPHbIHA KOK X8He KauTanay
dazanapsl kesiHge opblHAanaabl.
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[epektep KopblHa KOMMKeTIMAINIKTI wekTey 6onbiHWa Kasipri 3amanfbl a3ipnemenep 2000-
Wbl XbIngapAblH 6acbiHga KoFamabl aknapaTTaHablpy AaMblfaHbl COHLIAMbIKTbI, KEe3-KeNreH LWafrbliH
ybIMAapFa eHin, eHAipicTiH axbipamac Geniri 6onabl. AKnapaTTblK XYWe XyMbicka kKabineTTiniri
OyaaH Obinar eHaipicTiH Gapnblk cananapbl YWiH eTe MaHbi3gbl 6onbin, an oHblH 6onmaybl ipi
KapXXbinblK LWbIFbIHAAPFA aKenyi MyMKiH Oongbl. OnekTpoHAbl ecenTeyil MallnHara MyHaan
ToyenainikTi Hawap agamaap apTypni wabybingap TypiHAe Xui nanganaHbina 6acragbl.

KacinopblHHbIH, Gaprblk Kbl3MeTKepnepiHiH aknapaTTblK XXyWeHi nanganaHybl aknapaTTbik
KYMeHiH, iwki wabybingapbl YWiH iWwki kayinTepain, nanga 6onybiHa anbin kengi. MaceneH, 6ip
KoCiMOpbIHHbIH, illiHAE aknapaTTblK canaaarbl caboTaX KecinopblHAbl eHAipicTeH OipHelle KyHre
Whifapa anagbl. AknapaTTbik wabybingap Taby xeHe Teprey KypaeniniriveH epekwenenin,
onapablH KeH TapanyblHa akengi.

MyHgoan aknapatka  KOIDKETIMAINIKTI  KaKeT  eTnerTiH OoCbl  aknapaTtTblk  Xyhe
nanganaHylbinapblHaH XyWege cakranfaH aknapatTbl KayincisgeHaipy YWiH KOrmKeTiMAinikTi
Genyre ken keHin OGeniHai. Erep 90-wbl Xbingapbl MyHOanW kaTblHay [OepekTep KOPbIHbIH
obbekTinepiHe: kecTtenepre, paciMaep MeH YCbIHbICTapFa KOJDKETIMAINIKTI LWeKkTey HerisiHae
ynbIMOacTbIpbinca, eHai on keTkinikcia oonabl. bip o0bekTine AepekTtep KOPbIHbIH OCbI
obbekTinepiHi4 ap Typni »kasbanapbiHa KON XeTKidy KaxeTTiniri 6ap kentereH nanganaHylibiiap
Ko xeTkize angpl. byn macenere fbinbiMK 3epTTEYNEpae ken keHin Geningi.

XKasbanapra Kon XeTKi3ydiH >Kyka TeHLWeneTiH KYKblKTapblH XXy3ere acblpyfa MYMKIHAIK
OepeTiH (pyHKUMOHaNAbINbIK, Oyn peTTe Kom XeTKidydi yCblHY epexeci nanganaHyLblHbIH
yCbiHbIMAApblHAA eMecC iCKke acblpbliifaH, KecTere aaeTTeri cypaHbiC kesiHge (cypay canyabl
Tangay npoueciHge) opbliHOanagbl, Kectege cypay canyda kaTblHac aHblkTanfaH kesge Oracle
OVHaMuKanblK npegukaTTap gen atanagbl.

OunHamukanblk npeavkaTtTapabl KipikTipinreH Oracle — PL/SQL gepektep KopblH 6ackapy
XYWECIHIH Tini apkpinbl Xacay ycbiHbinaabl. QuHamukanblk npeaukaTtTapablH MaHi cypay kesiHae
KopfanaTblH KeCTeHiH Hemece nanganaHyLblHblH, KepiHiCiHiH opHblHA SQL npeaukaTbiHbIH
Heri3iHae OMHaMuKanblK XacanfaH cypayblH OpHbIHA KOMbInaabl.

byn naketTtep gOepektep KOpblH 6Gackapy KyWecCiHiH ~OeHreniHoe kasbanapfra
KOIDKeTIMAINIKTI WeKTeyai Xy3ere acblpyfa kemekrecegi, ananja agMHaMmukanblk npeankaTtapablH
XyYMbIC anroputMaepiH 6epmengi. Kykatramaga knactepusaunsanblk pykcaT MOAeniH icke acbipyfa
MYMKiHAIK ©GepeTiH kapanambim Mmbican 6Gap. LWblH MeHiHOe, nanganaHylbiHbIH KON XKeTiMAi
hepektepai cysyi anroputm Kypy a3ipneyluire xatagbl.

YKaHa aknapatTblk TexHonoruanapAblH, Adamybl aknapaTTblK  KayincisgiriHii - kasipri
npobnemanapbl MEH KaTepnepiHiH KYLUEKIHE XXOHe >XaHanapblHblH TyblHOAyblHA 9Kenegi, SFHu
KNBepKeHICTIKTE aHa KyKblKk Oy3yLUbIbIKTap OpbliH anagbl. byn ap Typni komnboTepnik BMpycTap,
knbepwabybingap, TPosSHOAP, Xakepnepnik nporpaMmmanap, eHepKaCinTiK LUNMOHAaX, aknapatTbl
ypray, Teppop XoHe T.c.C. ANThbIFaH kubep kayintepdiH namga Gony kesdepi — aknapaTTblk-
TENEKOMMYHUKaUMANbIK MHPpaKypbIfbIM, aknapaTThlK Xesninep MeH XXynenep, UHTEPHET XesiciHe
KOCbIITFaH MEMITEKETTIK opraHgap, MEMINEKETTIK XKOHe XeKe KapxKbl ybiMaapbl 6onbin Tabbinagbl.
OcblgaH, MEMNEKETTIK Kynusanap MHTEPHET XeniciHe »xapust 6onybl MyMKiH. AknapaT Kayinciagirid
kamTamacbI3 eTy OoMbiHWIA TancbipMa 3aMaHaybl y/biMaap YLWiH apThiKWbINbIKTapablH 6ipi 6onbin
Tabbinagbl. ¥MbIMHbLIH, TYPaKTbl XoHe Gackere kKabinetTi Gonybl, cOHOan-aK OHbIH penyTauuschbl
OCbl TancbipMaHblH, COTTI wWewim TabyblHa Tikenen 6avnaHbiCTbl. AknapaT KayincisgiriH
kamTamacbi3 ety Genik-GenikneH Gonmangbl, SFHU KayincCi3gikTe «cadplnaynap» kanmMaybl Tuic.
KopfraHbic GapbicbiHAarbl KiliripiM akaynap — OHbIH XOKTbIFbIH kepceTegi. LbiHbiMeH ae aknapat
KayincisgiriH eLlkaHaam akaynapcbl3 kKaMmTaMach3 eTy YLUiH, XXYNeriK ToCin KaxerT.
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AHAITN3 METOOOB OrPAHUYEHUA OOCTYNA K UH®OPMALIUUN B BA3AX OAHHbIX
K.M. CarungpikoB, XK.A. Myxtabuna, A.[l. AkaHoB

3adayu ozpaHuy4eHusi docmyna K omoesibHbIM 3arnucsiM 803HUKAOM 8ce Yauie 8 Cces3u C
pacmywumu nompebHocmsaMu 8 2ubkocmu  ogpaHudeHuss docmyrna 8 CO8PEeMEHHbIX
UHGOMaUUOHHbIX cucmemax, 8 moM Yucse rnpu Ucronb308aHuu Ux Ofsl XpaHeHus1 uHghopmauyuu,
OmMHeceHHOU K eocydapcmeeHHOU unu Kommep4yeckol malHe. B pabome npoussedeHa
adanmauusimoderniell ogpaHu4vyeHusi docmyna, MPUMeHSeMbIXx 6 ¢balinosbix cucmemax, Ons
UCroMb308aHUSINIPU 02paHUYeHUU U Mackuposke 3anucell 8 mabnuuax 6a3 O0aHHbIX, 4Ymo
1103807155€M CYyUWeCcmeeHHO pacuupumb 803MOXHOCMU OgpaHu4YyeHuUsi docmyna 8 PesisiyUOHHbIX
6a3 daHHbIx. Modeniu adanmupoeaHsi 01151 MPUMEHEHUS 8 cucmeme yrpassieHuss basamu 0aHHbIX,
rnoddepxkusarouux a3bik SQL, ymo no3eosisem ucrosib3o08ams UX 8 60fIbULUHCMEE COBPEMEHHbIX
PEISAUUOHHbIX cucmem yripaesneHusi baszamu OaHHbIXU He ripernsmcemeyem co30aHuto npusioxeHud,
€c80600HO ropmupyembix Mexx0y cucmembl yrpaesneHusi 6aszamu OaHHbIX.

Knroyeebie cnoea: basza OaHHbIX, cucmema yrnpaesieHuss basamu OaHHbIX, KIUeHM-
cepeep, OuCKpeuuoHHas mModerib, MaHOamHas MoOesb, poriegas Moderb, KracmepusayluoHHasi
mooerib

THE ANALYSIS OF WAYS OF RESTRICTION OF ACCESS TO INFORMATION IN
DATABASES
K. Sagindikov, Zh. Muzhtabina, A. Akanov

The challenges of restricting access to individual records are increasingly related to the
growing need for flexibility to restrict access in modern information systems, including when they
are used to store information classified as a state or commercial secret. In the work produced by
adaptively access restrictions applied to file systems to use the limitation and concealment of the
records in the database tables, which allows to significantly expand the possibility of restricting
access to relational databases. The models are adapted for use in database management systems
that support SQL, which allows them to be used in most modern relational database management
systems and does not prevent the creation of applications that are freely portable between
database management systems.

Key words: Database, database management system, client-server, discretionary model,
mandate model, role model, clustering model

FTAXP: 81.93.29

K. M. CaruHabikoB?, A. B. XKamkeeBa®, A.[l. AKaHOB?>
1.H.N'ymunes aTbiHaarbl Eypasvs ynTTbiK yHUBEPCUTETI, ACTaHa K.
2Kasak MHHOBaLMANbIK 'yMaHUTapnblK-3aH yHuBepcuteTi, Cemen K.

OEPEKTEP KOPbIHbIH KAYINCI3AINH APTTbIPY TOCINAEPI

AHOamna: [epekmep KopbiHOa akukam XxoHe XanraH O0epekmepOi cakmay apKbirbl
)xasbanapObl Kopray XoHe OepeKkmep KOpbIHbIH KayinciddieiH apmmbipyObiH macindepi
3epmmenzeH. [Jepekmep KopbiHOarbl xa3banapObl Koprayda Macka Kypy macini KapacmbipbIiFaH.
Hepekmep KopbiH 6ackapy xyleciHOe ycCbiHblFaH amarndap apkbiibl 0epekmep KopbiHOafbl
aknapammapObl KopfayObiH muimOinieiH apmmbipy ondapbl HeziddeneeH. Macka kondaHy
maciniH depekmep KoprapbiH KoprayFa KorndaHy MyMKIHWINiKmepi KapacmbIpblsifaH.
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KomkemimOinikmi wekmey xydenepiHde aKkukammbiK altmaprbikmal pesn amkapadsbl.
Ezep KondaHywbl aknapammbiH KoprasrraHObifbiH 6inmece, oHOa aknapammelk xylenepdi 6y3yra
OeeeH MarnrbIHbICLIHBIH bIKMUMarnobifbiFbl atimapribikmalt memeHOeldi. Jepekmep KopbiHOafrbl
Xasbanapra KormkemimOinikmi wekmeyode, Kayinciddik KylesnepOid alkbiH ylbiMOacmbipy
Mmacernernepi KolblnraH. Mecenenep HezisiHOe Oepekmep KOpbIHbIH KayircizdieiH apmmbipyObiH
macindepi 3epmmersniceH xoHe muimMOi xondapbl KepcemineeH. [lepekmep KopbiHOafrb!
xa3banapdbl KoprayOa macka KoridaHy maciniHiH MyMKIHOIKmepi KapacmbIpbifiFaH.

TyliH ce30ep: [Jepekmep KoOpbi, Macka macini, Komkemimoinikmi wekmey, maHOammbl
modesib, muimOiniaiH apmmaeipy, akukam depekmep, xarnraH oepekmep.

Kasipri eHaipicTe opTypni OafbiTTafbl ken AereH nporpammanblk kKamTamanap
KonaaHbinagabl: onepauusinbik  Kyhenep, KeHCenik nakeTTep, nowTanblk KiMeHTTep, Beb
WONfFbILITaAP, Aepektep KopblH ©ackapy Xynenepi, opTanblKTaHAbIPbIFaH ayTeHTudumKaums
cepBepnepi. Ipi aknapatTbiK xynenepaid, apbip KOMNOHEHTTEPiHAE ocanablk 60mnybl MyMKiH. Ocbl
ocangbiktapgbl kongaHbin DOS-wabybinbiH Xacangbl HeMece KOonAaHyLbIHbIH MYMKIHAIKTEpPIH
aptTbipagbl. CoHblH cebebiHeH aknapaTTbIK XXye TokTaTbinadbl. Herisinge, MyHaanm ocanabiktap
HYCKaHbIH HaKTbl Nporpammarnsbik eHiMiHe GafbiTTanfaH. Ocbinanwa, nporpaMmmarblk eHIM Kannbl
aknapaTTbl XacbIpy, OHbl Oy3bIn any biIKTUMangplfblH azanTyFra MyMKiHAIK 6epeai.

KormkeTiMainikti wekrteyne ankplHOblK aWTapnblkTan pen aTkapagbl. Erep kongaHyuwbl
aknapaTTblH KopfanfaHObifblH - Binmece, oHAa aknapaTTblk Xynenepdi Oy3yda MYMKIHTIr
Tomengeni. CoHabIKTaH, AepekTep KOpbIHbIH KecTeciHAeri xa3banapfa KOrmKeTiMAiniKTi wektey
YLLIH, Kayinci3gik XKynenepain, ankplH ynbIMgacTblipy Macenenepi konbiniagbl.

CypaTtyablH, HOTMXKECIH Tangayfa HerisgenreH wabybingap 6ap. MyHgan wabybingap
pykcaT eTinMereH cypaTyfa elkawaH ayan peTiHge 6epinvereH MarbiHanapablH MaHiH
kongaHagbl. Labybin HaTwxeciHOe KongaHylwbl aknapatTtbiH, Oip 6eniriH pykcaTcblda anagbl.
Wabybingaywbl aknapaTTblK XXynenepaid, kanam yhbiMmgackaHblH Giny apkbinbl wWabybin xacawn
anagpbl. CoHbiMeH KaTap, wabybingayaaH (OHbIH iWiHge KongaHylwblgaH ga) 6yHaan xyneHid 6ap
€eKeHLIrH acblpy MyHAan wabybingapabl Xypridyai bongsipmangbl [2].

r-re KaTbICThbl I ; )ka3bacbl cakTanaTblHbiH KongaHywbl Oinyi kepek. KongaHyuwbl xasbara
KoJmkeTkize anmangbl. KongaHyuwbl r; )kasbacblHbiH A 1...A ,, aTpnbyTTapbiHbIH, MaHiH Ginegi. OrfaH
r-re KaTbICTbl r; —A4iH 0ap ekeHgiriH >xopamangayfa MyMKiHAiK OGepegi. KanfaH aTpubyTttap
(onapgblH, MaHAEpPI KongaHyLwbiFa 6enricia xaHe Kynus 6onybl Thic) peTtiHge B ;...B ,, 6enrinenmis.
A ,...A, aTpubyTTap XMblHbl r-re KaTbICTbl KINTTi KaMTy kepek. MblHagaH Wbifagbl, r—re KaTbICTbI
Xasbanap (aFHu 6apnblk aTpubyTTapabl) GipdeH aHbiKTanbin, an on aHblikTaMara 6annaHbICTbl r—re
KaTbICTbl KinT 60onbIin Tadbbinagbl.

MyHnan xafhavaa, KonpaHylbifa AepekTepi TaHhay HOTWKECIHAE r Xasbacbl A ;...A ,
aTpmbyTTap MaHiHe BGannaHbICTbl 6epineai:

r; Z(alaz "'anbvlb'Z"'bI"l)
rjz(alaz...anblbz...b I‘l)l (11)

MYHOAfbl a , — I ; X)Xa3bacbliHaarbl A ;, aTPUBYTLIHbIH MaHI,
b, — r; X%a3bacbiHOarbl B, aTpMOyTbIHbIH MOHI, 0N KONAaHyLWbIFa KOJDKETIMCI3,
b’ — xanfaH 60onbin TabbiNaTbIH, r ; )asbacbiHaarbl B ; aTpubyTbIHbIH MaHi.
KonpaHywbl cypaHbicka >kayan peTiHAe rj asbacbiH anfaHaa, r—re KaTbiCTbl @ ...a,
aTpuByTTapAblH MBHIHIH XMbIHTbIFbIHA ColKeC xa3baHblH 6ap ekeHairiHve ceHimai 6onybl Kepek.
Byn TexHUKaHbl KaTblHACTaFbl AepeKkTepai Mackanay aen aTanMbls.
HepektepaiH GeniriHe Macka KongaHy KaxeT r KaTblHacbl ©OepinciH. U kongaHyuwbl r
KaTblHacblHOarbl >ka3banapablH I, iWK XMblHbIHA KOIDKeTiMAi 6GoncbiH. U  kongaHyuwbiCbiHA
KOJDKETIMCI3 I kaTbIHAcblHAA Kk 4 KINTTi MoHi 6ap r 4 »ka3backl bepinreH:

ratkq) €ry 1.2)

U kongaHywsl r 4(k 4) ka3bacbiHa cypaHbiC xibepciH. Kapanambim xafgavga xyme
KongaHylwblfa r—re KaTbICTbl OHOAW >ka3baHblH KOK eKeHiH Hemece Oyn >xasbafa KongaHyLbl
KOJTKeTiMCi3 ekeHairiH kepceTeai.

KongaHywbifa oHgam asbaHblH XOK ekeHiH xabapnavgbl. MyHoanm xafgavpa
KongaHywbl k 4 KiNTTi r,, )a3bacblH kecTere Kocyfa TannblHybl MYMKIH. I KaTblHacblHAA K 4 KinTTi
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MaHiI 6ap r, xasbacbl Gap OonfaHablkTaH, [depektep KopblH Gackapy >XymeciHae katenikrep
WbIFYbl MyMKiH. Byn KkaTenik eki TocinmeH eHaenyi MyMKiH.

1. KongaHywbifa kaTenik xamnbiHaa xabapnaHgbipbinagbl. MyHaam xafganna kongaHyllbl kanaam
KaTe KeTKeHAiriH aHblkTayabl 6actangbl. KongaHywblga KormkeTiMAainik 6epinmereHi xanmnbl Kygik
nanga 6ony MyMKiH.

2. [lepektep KOpbIH Backapy >KyMeci «yHCi3» KongaHylublfa r , )a3bacblH KOCyFa TUbIM canagpl,
SAFHW XXaW faHa OHbl Kocnanmabl. MyHaan xafganga KongaHylbl kanTa k 4 KinTTi xkasbaHbl cypan
anagbl. r kaTblHacblHAA T, Xa3bacblHblH XOK E€KeHiH KepreH KonaaHylbl kaHganaa O6ip kate
KeTKeHiH TyciHeai. MyHaa 1-TapMakka kanTa opanyfa 6onaabl. KongaHywbiFa r , KinTTi )kasbacbiHa
KOrkeTiMCi3 ekeHAiri xannbl xabapnama kenegi. MyHoan xaFgamaa kKongadyiibl, GipiHWigeH,
GepinreH k 4 KiNTTi r KATbIHACbIHAAFbI XXa30aHbiH, 6ap ekeHAiriH, ekiHWIgeH, KOMKeTIMAINIKTI wekTey
Xymneci 6ap ekeHairiH, yWwiHwigeH, on r , KinTTi »kxaszbacblHa KOIKeTIMCI3 ekeHairiH 6ineai.

Erep kKongaHywbl KOMmMKeTIMAINIKTI wekteyre GonaTtbiHAbIFbIH Bince, on ocangbinbk,
Jepektep awymMeH Hemece apTblKWbINbIKTapabl apTThipyabl Kongadbin kepyi MyMmKiH. Erep
KongaHywbl MyHOam aknapatneH GanbiTbinmaraH 6onca, oHga XyneHi Oy3y bIKTUMangblbiFbl
TemeHngenai [3].

Ocangbinblk  6apnblk  nporpammansik  eHimgepae ©ap. CoHabIKTaH — KopfanfaH
aknapaTtTblK >XYMECIH KypfaHOa OHblH KypamblHOAfFbiNap KyXaTTafbldan TOMblK ©3 XYMbICbIH
OopblHAAWTbIHbIHA ceHiMai 6onmay kepek. OcCblHbl eckepe OTbIpbif, aknapaTTblK >Xyrhenepai
Kopfayfa KOCbIMLUA Liapanap eHridy kepek. OnapablH iWwiHae kengeHrenni TynHycKananabipyabiH
KOCbIMLLA amarngapbl XXoHe aBTopusauusanay, ymbiMgacTbipy Wapanapbl, NakeTTiK Cy3rinep >aHe
T.6. WbIFybl MyMKiH. [lepekTep KopblH 6ackapy XyreciHge e3i yCbiHFaH amanjap apKblibl JepekTep
KOpblHOAFbl aknapaTTapAbl KoprayablH TMIMAINIFIH apTTbIpy XongapbliH KapacTblipambl3.

r, XasbacblH KOCyfa yMTbiffFaH KONAaHyllblifa eHaeyre anbTepHaTuBTi xasbaHbl
Oepeai. OHbIH, ga k, KiNTTi aTpubyTTapbl 6onagbl, Gipak on r, xasbacbl emec. CoOHAObIKTaH,
KONAaHYLWbIHbIH, Xa3ba KoCaMblH AereH cypaHbICbiHa I KaTblHACbIHAAFbI I, XXa36acblH KOCY Kepek
XKOHe OCbl aKnapaTtTbl aKkMkaT eMec Aen cakran, KongaHyLblFa TOSbIK KOIMKEeTIMAINIKKTI 6epy kepek.
KongaHywbiga r ; xasbacbiHa KorkeTiMainik 6onmaraHablKTaH, cypaHbiC HaTMXeciHOe e3aepi
KOCKaH r ,, xasbacblH 6epegi. Cr 4(k 4) Tek K; KinTTik aTpubyTTapbIiHbIH MaHi faHa cevikec bonaabl:

Rz{A1A2A3..- K1K2K3...}. (1.3)

XKannbl xarpganga kongaHywbelgaH Gapnblk atpubytrap Kynust 6onybl MyMKIH emec, Tek
Kenbip KynusnbliFbl xofapbl aTpubyTTapgaH 6acka. OHga R katbiHacbiHAarbl aTpubyTTapdpbl A -
kapananbiM (alwblK, Kynust eMec) aTpmbyTTapra aHe B ; - kynua atpnbyTttapra Genemis:

Rz{AlAZ..-BlBZ... KlKZ.-.}. (1.4)

KongaHywbifa cypaHbic kesiHge K, xaHe A; aTpuOyTTapbiHblH, Gaprblk akukaT MaHOepiH
Oepegai, an B ; aTpubyTbiHbIH MOHAEPI XXarnfFaH AepeKTEPAEH anblHagbl.

KongaHywbl gan con isgereH xasbacbiH TanTbiM Aen XoHe OfaH KOImKeTKi3dim gen onnay
YWiH, MackanaHfaH asbanapgbl Kocy kesiHoe kynus emec B, aTtpmbyTbiHbIH MoHOepi r 4
»asbacblHaH anblHy Kepek.

XKannbl xafganga kongaHywbiFa 6annaHbICTbl akMKaT XaHe xanfaH atpubyTTap XublHbIH
aybICTbIpyFa Gonagbl.

XanfaH aknapaTTbl akMkaT aknapaTTap cakranfaH CON r KaTbiHacblHa Hemece OHbl 6enek
KaTblHacka cakTtaygbl ymbiMaacTblpyfa 6onagbl. XXanfaH aknapaTTbl CONM r KaTblHAacblHa cakray
YLLiH onap Gip-GipiHeH KiNTTepi xaHe akukaT/H kanfaH MoHAepi e3rewe bony kepek. byn yuwiH Genek
T — kormkeTimainik 6enrici atpnbyTbiH 6epemis:

r=rT. (1.5)

Aknkat xasbanap ywiH 6yn atpnbyTtTapabliH MaHi 60C XoHe Byn a3baHbl Macka peTiHae
Kepywlinepre TONTbIpbUIFaH MoH Oonbin Tabbiagbl. OHOa OepekTep KOpblHAAFbl  akukaT
Xasbanapabl TaHaay keneci Typae 6onagbi:

g T nyemoe (T ')- (1.6)
XKannbl xafganga akvkat xasbanapgbl cunattantblH T aHblkTanFaH yHkumscel 6epinegi.
OHpa Tanpay keneci Typae 6onagbi:

O_ftr(t)ztrue(r')’ .7
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MyHpaarbi ftr(t) — xxa3baHblH akMKaT eKeHiH kepceTeTiH PYHKUUS,
t — T KormkeTiMAinik 6enriciHiH, MaHi.

TaHpay opbip KongaHywbl ywiH Gipkenki xysere acybl kepek: Gapnblk KongaHyllbinap
AepekTep KopblHOafbl Tek Oip faHa obbekTire kapay kepek. MyHaawm LiekTey nporpammanbik
KamTamaHblH KNMeHTTIK GenimiH xobanayabl KubiHoaTnawabl. EpkiH KongaHywbinap apkbinbl
aepektepai TaHaay Keneci Typae xyaere acblpbinagbl:

T ran), T ran), (1.8)

MyHpafbl  f(u,t) — KongaHywblHblH — (OYHKUMACH  (CaHOblK  Hemece  CMMBOMAbIK
noeHTndmrKaTopbl) XoHe xasbafa KormkeTiMainik 6enrinepi, U — KONAaHyLWbIHbIH AEHTU(UKATOPBI.
flu,t)  dYHKUMACBIH  KOIDKeTIMAINIK — pyHKUumMAckl gen  aTtanmbld. Erep u  kongaHywbsl t
noeHTndmkaTopnbl MaHi 6ap ocbl xasdbanapra kKormkeTiMai Oonca, YHKUMA akukaT MoHiH
kanTapagbl. PyHKUMA Tek Bip FaHa noeHTMdUKaTOp YLWiH akmkat 6ony Kepek:

f(u,t) = true,
Vt:
VT#t: flut)="false. (1.9)

CoHfbl WapTTa Keneci akTiHi eckepy U 3 kepek. t kormkeTimai 6enriciib, GipHewwe MaHaepi
6onchblH, 6ip KONAAHYLWbIHbIK KOJ‘I)KeTIM,EI,IJ'IIK dYHKUMACH! aknkaT 6onbin Tabbinagbl. Konmenw:unm
Genrici opHaTbInFaH t(r ;) *oHe t(r j) MeHaepi bap eki xasba bepinciH. MyHaa r ; xeHe 7 ; —
Mackanay kepek, 6bactankpl r KaTblHACbIHbIH, Gipaen akmkaT MaHiHIH 6enHeci. CeMKecmme, eki Typni
kosmkeTimaginik 6enrinepi 6onfaHgbikTad, ©yn norvkanblk asba r' KaTblHacblHOaFbl eki xa3bameH
yCbIHbINFaH. CoHpa Gisge:

f(u, t(r';)) = true,
Ju:
fu, t(r' j )) = true. (1.10)
CoHpa Uf(ut)(r) TaHOayblHa eki 1 ; XoHe T j *asbanapbl Tycedi. OnapaplH KinTTepi
conkec OonablkTaH KongaHywbl Gipgoen kinTTi 2 xas3ba anagbl, oHganW 6Gonmaybl TWic, SFHU
KongaHyLbl eKi Typni KINTTi TaHgay any kepek [5].
T u — KOMKeTIMAINIK naeHTUUKATOPbIHbIH, XUbIHTbIFbI BOMCLIH, YHKUMS U KONgaHyLbl
yLWiH aknkat. Onga (1.9) dhopmMynachiH XXMHaKTayapKblfbl, Keneci anambi3a:

vt eTu: flut) = true,
Vu— Tu:

vt €T u: f(ut)= false. (1.11)

ArHn opbip aknapaTTblK Xyrhenepai KongaHywbifa Tu uaeHTUUKATOPnap >XUbIHTbIFbI
CoMKeCcTeHaipineai, ocbl XMblHHbIH 6apnbik ngeHTUdKnKaTopnapbl yuwid f (u, t) pyHKUMACH aknkaT
bonagbl xoHe 6Gapnblk 06acka uaeHTudukaTopnap yuWwiH xanfaH ©Oonagbl. ArHm Tu —ga
KongaHyLbiFa KormkeTimai 6onaTbiH xa3banapabiH 6apnbik noeHTudnkatopnaps! 6ap.

f(u,t)akmkaT 6onathbiH, r3,, () — *asbanap xwubiHbl 6GepinciH. K(r'; ) — r';
XasbacblHblH,  KiNTTi  atpubyTTapbiHbiH  MoHi. MyHOanm >xargamga OGepinreH  XWMbIHTbIKTa
asbanapablH KiNTTepiHiH Giperennirii yibIMaacTblpy KaxeT:

VIi€ raa (): fu, t(r;)) = true,
Vrirj € raa @:K@ ) #2K(@')). (1.12)

KongaHywbira korkeTimai opbip xaszba ywiH f(u,t) KormkeTiMAi (YHKUMSCHI akukaT
bonagbl. KonpaHywbifa KorkeTiMai »kasbanap apacbliHOoa KinTTik atpubyTTap MoHi calkec
KeneTiHaepi Xok [6].

backalua anTtkanga, on Kenecigerigen KopiHeai:

Vu— Tu:

t(ri) ETU,

!3rir]-: t(r]) ETU,

K@ )=K(@')). (1.13)
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(1.9) wapTTbl OpbIHAAFAHHAH KeWiH 6epinreH WwapTTbl OpblHAAy OHan 6onagbl.

(1.3) dopmynacbiHaH LWblFapaMbl3,  KaTblHACbIH, XamnfaH »asbacbl Gap Kynua
aTpubyTTap XXoHe Kynusi eMec atpubyTTap KaTbIHACbIH cakTay YLiH, 2 kaTbiHacka 6enemis.

rs (Rg) KatbiHacel kynua atpubytTtapabl, r, (R ) KaTbliHackl kenwinik atpubyTTapasi
caktangpl. Kynua aTtpmbyTTtap kaTblHacblHa KocbiMwa T aTtpubyTbiH eHrizemis. On >xa3baHbiH
aKuKaT ilWKi XXNbIHbIHbIHBIH, HEMECE anfaH LK XXMbIHbIHbIH, KANCbICbIHA TUICINi eKeHiH aHbIKTangbl.
OHbl akukaT benrici aen aTanmbI3:

Re={A;A,.. K;K, ... T}
Rp={B;B,.. K;K,} (1.14)

r ¢ KaTblHacblHa >ka3baHblH akMKaTTbiFbIH aHbIKTaWTbIH f(U,t) PYHKUMSCHIH €Hri3emis,
MYHOAfbl 1 — MOH HeEMece KONnAaHyLbIHbIH, naeHTudukaTopbl, t - r¢ KaTblHacbiHa eHrisinreH T
KorkeTimainik 6enriciHiH MaHi.

R — r kaTblHacbiHOafbl MackanaHaTbliH Oactankbl cbi3ba. KongaHylibiFa «KepiHeTiH»
Bapnblk xxaszbanapabl TaHaay keneci Typae 6onagbl:

ry=T"Tgr (I‘ p Mo f(s,t)=true(r s)) (1-15)

[depektep KOpbIH KOpfayda MackaHbl KongaHy aymarbl KOSDKeTIMAINIKTI LweKTeymMeH
canbICTblpFfaHda aHarypnbiM Tap 6onbin kenedi. OpTypni MyMKiHWINiKTepi 6ap kongaHylwbinap
ickepnik cypaktap 6ownbliHWa e3apa cennece anagbl. Ocbinaniwa, KongaHywbeinap esgepiHge 6ap
aknapaTTblH ©3apa CoMKec eMeC EKeHAIrH aHbIKTan anagbl.

YKaHama KeHe Typa oficTep apkblbl [AepekTep KopblHOA CakTanfaH KenTereH
aknapaTTapgbl Tekcepyre ©Oonagbl. Erep kongaHywbl OepekTep KOopblHa CypaHbIC apKbisibl
aKknapaTTblH pac eKeHAiriH Tekcepce, KongaHylibl KOIMKeTIMOINIKTI LeKTey »XymenepiHiv, 6ap
ekeHgiriH 6inyi mymkiH. On gepektepre Macka KongaHy TEXHOMNOMMACHIH XKachklpyFa apHarfaH.

CoHAbIKTaH, Macka TeK KaHa yMbiMAblK Wapanap KywiMeH Tekcepe anmanTbiH OepekTep
YLLiH MyMKiH Bonagpl.

Mbicanbl, gepektep KopblHOA XOFapfbl OKY OPHbIHbIH Kbl3METKepnepi Typanbl aknapaT
MacKkanaHfaH OONChbIH.

MangaTTblk Mogen Herisinge mbican kenTtipcek. OHgarbl Mackanay kasdacbliHblH 1 KOATbI
KbIBMETKEpi pekTop Typarnbl aknapart cypanfaH O0mCbIH.

5 xoHe ofaH Xofapbl MaHAATThl KONAaHyLbiFA PEKTOpAbIH aThl faHa 6enrini 6onagpl, an
kanfFaH nacnopT HeMipi xaHe yn TenedoHbl Typanbl kaTe aknapatTel Gepegi. [ereHmeH, Oyn
aknapaTTapdbl kKongaHywbl Tekcepe anmangbl, cebebi Oyn gepbec aepektepre xatagbl XaHe
3aHHaMaMEH KopfarFaH.

10 XoHe opaH Xofapbl MaHOaTTbl KondaHywbiFa Oapnblk aknapatrap Oypmanaychbi3
Gepinegqi.

1 xaHe 4 apanbifblHOaFbl MAaHAATTbl KONAaHyLbiFa peKkTopAdblH emec MyngeMm 6acka ecim
WblfapfFaHabIKTaH KoNAdaHyLWbl aknapaTtTbl Mackanay apKblibl KOSMKETIMAINIKTI KOpFanTblH XXYNEHIH
©ap ekeHAiriH TyciHegi.

BipaeH TomeH MaHAaTThl KONAaHyLbIFA PEKTOP Typarbl elwkaHaan aknapat bepinmvengi [1].

[epektepre KonoaHywbIbIK KOMMKETIMAOINIKTI  WeKTeyaiH, Herisri  Xonbl  KepceTingi.
[epektepai Mmackanay KesiHOe akMKaT XoHe XanfaH aknapattapAbl cakraydbl YNbIMOACTbIpyablH,
Hyckanapbl KapacTblpblniabl. KormkeTiMainikTiH  MaHgaTTel MOAENiH KongaHyga gepekrepai
MackanayablH anroputMmi Kypbingbl. [epektep KOpblH Koprayabl apTThlipyda Macka Tacini
3epTTenin, Macka apKblibl KOprayablH TOCiNi alwblK Typae kepceTingi.
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METOObl NOBbLIWEHUWE BE3OINACHOCTU B BA3bl JAHHbIX
K.M. CarnnabikoB, A.B. »Kamkeesa, A.[l. AkaHoB

MemoOdbi nosbiweHuu besonacHocmu U 3awumael 3anucell XpaHeHUe UcCmuHHOU U f10XKHOU
uHopmayuu e 6asze daHHbIX C MOMOWbIo uccredoesaHuu. Vcrionb3yemcs memod co30aHusi Macku
ons 3awumesl 3anuceli 8 ba3e OaHHbIX Ha OCHOBe Memodo8 PEKOMEHOOBaHHLIX cucmemol
ynpaenieHuss 6a3amu OaHHbIX, OCHO8bI8atOMCs Criocobbl MoBbILEHUS 3ghhekmusHocmu
UHgopmayuu 3auwiumsl 8 6aze OaHHbIX. PaccMompeHbl 803MOXHOCMU MPUMEHEHUs] Macku 8
3awume 6ase 0aHHbIX.

B cucmemax oepaHu4eHusi docmyrna makasi Kak fpo3payHocmb uspaem 3HadumersibHyHo
ponb. Ecnu nonb3oeamernb He 3Haem, 4mo UHGoOpMauus 3awuuieHa, 8eposimHOCMb 0rnbIMKU
83/10Ma UHopMayUoOHHOU cucmembl 3HavYumersbHO cHwxaemcs. OpeaHu3auyus cmasum 3adadvy
npospayHou cucmembl 6e3onacHocmu rpu ozpaHu4YeHuu OGocmyna K 3anucaMm mabnuy 6asbi
OaHHbIX. U3yyaromcs memoObl rosbiweHuss 6e3onacHocmu 6a3 OaHHbIX U yKa3aHbl
aghghekmugHbie nymul.

Knroyeebie cnoea: basa OJdaHHbIXx, Memod MacKkupoeKu, oOepaHu4YyeHue oOocmyrna,
MaHOamHbIl  MoOerb, MoebiWeHUe 3ghghekmueHoCmMU, UCMUHHas UHOPpMayus, HoXxHas
UHopmayus

METHODS TO IMPROVE SECURITY IN DATABASES
K. Sagindikov, A. Zhamkeyeva, A. Akanov

Protection of records in databases using the storage of true and false information and
explores methods to improve security in databases. The mask creation method is used to protect
the records in the database. Based on the methods recommended by the database management
system, ways of improving the efficiency of database protection. The possibility of using the mask
for the protection of databases.

In access restriction systems, such transparency also plays a significant role. Obviously, if a
person does not know that the information is protected, the probability of an attempt to break into
the information system is significantly reduced. Consequently, the task is to organize a transparent
security system while restricting access to the records of database tables. Based on these
problems, methods for improving database security are being studied and effective ways are
indicated.

Key words: Database, Mask method, access limitation, mandate model, efficiency
increase, true information, false information

FTAXP: 65.31.13

M.M. Akumos, E.A. Kagbip6aesB, X.C. CosetbekoB, A.b. AbgunoBa
Cemen kanacbiHbIH LLakepim aTbiHOaFbl MEMINEKETTIK YHUBEPCUTETI

OJILLEY ACMNANTAPbIH APAJNNAC NMPOLIECTEPAI 3EPTTEYAE KOJIAAHY

AHOamna: byn makanada nnacmukarbiK-mymKbipsibl opmadarbl KbiCbIMObI 6J1uey mamak
eHOipiciHiH andbiH0a mypraH YyIKeH Macerneneplid bipi 6onraHObiKkmaH, onapObl enwelmiH
acnanmapObl oHmMadunaHobIpy xondapbl KapacmbipbisiFaH. CylblK opmaHbl enuweldmiH cepusisibik
acrnanmap ken 6onfaHObikmaH, b6yHOal opmada KbiCbiMObI eniwey ewkaHOal KubiHObIK
myfbiI36almeIHObIFBI  myparnbl  0a  XXa3blibif, OHbIH wewy xondapbl MeH adicmepi
KapacmbipblriraH. COHbIMEH Kamap Makanala mamak eHOIpiCiHOe KbICbIMMEH XYMbIC icmelmiH
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Xab0obIKmapdbIH XYMbICWbI op2aHOapbiHbIH ap mypiiinigiHe 6alnaHbICmbl XeHe rrnacmukarbiK-
mymkbipsibl opmadarbl KbICbIMObI efiluey acrnanmapbiHbIH iC Xy3iHOe eHdipicme whbiFapbinmay
XKarfbIH eckepe omblIpbir, apanac rnpouecmepdi sepmmeyde, KbiCbiM WamManapbiH enueyodi e3
epkimeH maHOayda oOHal ma3sanaHambiH, ce3imMmarsn anemeHmmepodiH epKiH opHasnacysbl,
Kepcemkiwmiy dandiai MeH XymMbicmarbl CeHiMOIinieiH, KypbiribIMbl MEH 3KCrilyamauyusiCbl XaFbIHaH
KapanatibiM damyukmi natidanaHydbiH muimdi Xoribl KepcemireeH.

TyliH ce30ep: npecmey XoHe ycakmay rnpouecmepi, eniuiey acnanmapbl, WHeKMI rnpecc

CyliblKk OpTaHbl OnLIEenTiH cepusanblk acnantap kKemn OonfaHAblkTaH, OyHoam opTaga
KbiCbiIMAbl enwey ewkaHgan KublHObIK TyFbidbangbl. AN nnacTukanblK-TYTKbIPbl  OpTagafbl
KbiCbIMAbl efiley YWiH cepuanblk acnantapibl ic Xys3iHOe eHfipicTe LWbiFapmManabl, COHObIKTaH
KaXkeTTi O4aTymKTi apTypni xafgannapra TaHgay e3 6etiveH wewinedi. atumkrepai npaktukaga
NAacTUKanblK-TYTKbIPAbl OHIMAEPAIH KbICbIMbIH aHbIKTay VLiH: BUCKO3MMeTpnepae, kenemaik
CbIfblfly KesiHgeri uunuHgpriepge, TapTbUlfaH €T eTeTiH KyObipxongapoa >xaHe T1.6 keH
KongaHblagbl.

TexHonornanblk  NpouecTepdid, aBToMaTTaHAblpy  Ke3diHae  nnacTUKanblK-TYTKbIPIb
eHimaepaiH, (TapTbiFaH eT, ipiMWIK Maccachl, XaHyap Malibl xaHe T.0) KbICbIMbIH ©JILLENTIH
acnanTtap XOKTblfbl cebebiHeH KbiCbIMObl aHbIKTay KMbIHAbLIK TyFbldagbl. byHaan acnantapabl 3
OeTiHWeE Xacay KesiHOe Kenecigewn Herisri Tanantap KoWbinagbl: OHaW TasanaHaTtbliH, cesimTan
3NEeMeHTTepAiH epKiH opHanacybl, KepPCeTKIWTIH 4anAiri MeH XyMbiCcTafFbl ceHimainiri. CoHgbIKkTaH
OCbl Macerernepai eckepe OTbIpbin, 3epTXaHanblK >XoHe OHAIPICTIK 3epTTeynep YLWiH apHanbl
XeTingipinreH acnantap kongaHbinagbl. Onap xiktenyi 6onblHWA CYMbIKTBIK (FpaBUTaLMAnbIK),
MexaHuKanblK XoHe anekTpnik 6onbin 6eniHeai [1].

KbICbIM LIamMacblH aHbIKTay, aCipece KbICbIMMEH XYMbIC ICTENTIH xabablkTapga (copfbinap,
wnpuutep, npectep) kongaHyabl kaxeT etedi. OcbiHoan >abablKkTapablH KaTapbliHa npecc
XabablfblH Oa kaTkbldyFa 6onagbl. NMpecTey npoueciHae KbICbiM HEri3ri MaHpl3dbl WamManapbly,
Gipi 6onbin Tabbinagpl. MNMpectey KesiHAe XYMbICLbI OpraHgapablH LWWKidaTka acep eTeTiH KbICbiM
wamacblH HakTbl 6iny, npectey npoueciH cvnatTayga XoHe 3epTTeyde 63 acepiH Turisegi.
lMpecTey npoueciH 3epTTey KesiHae, KbiCbIM LaMacblH aHblKTay YLUiH JaTYMKTEep HerisiHeH 3eepni
uMnuHapnep MeH LWbiFap aybl3gafbl KOHYCTbl peTTerilke opHaTtbiiagbl. LHekTi npectepae
LMKi3aTTapFa KbICbIM LUHEK OpaM KagamAapblHbIH KilLipenyi apkbifibl HEMeCe LHEKTI BinikTiH, iLuKi
ONaMeTpiHiH, XKypic BoMblHLWA YNKewi apkbinbl TybiHAangsl. Opamaap apacbiHgarbl Xypic LbiFap
ayblsra kapan 3...4 ece Kiwipenegi, an kbicbiM wamacekl 40 Mla peniH xetegi. 3eepni
uunuHapnepaiH, Man araTtblH TECIKTEpPi LUMKI3aT MaccacbiHbIH, XYpPIiC KO3famnbiCbiHa GannaHbICTbI
1,4...0,86 MM. geniH Kiwipenyi MymkiH [2, 3].

CoHAbIKTaH npecc xabablFbiHa KbICbIM LLAMAachIH ©fLWENTIH acnanTapdbl TaHaafaH keage,
eH OGipiHwi keHin Genep xargamnapgbiH, OGipi: on XabablKTbiH KypbifbIMbIH €CKepe OTbIpbif,
XXYMbICLLbI OpraHgapfa biHFannbl GEKIiTINeTIH XXoHe acnanTblH, ce3iM KabineTTiniriH ToMeHgeTNenTiH
JaTtymKTepai TaHgan any.

Kasipri yakbiTTa, >xaHa TexHMKada KypblnbiMbl OOMbIHWIA SPTYPRi MeXaHWKarblK XoHe
ANEKTPNIK gaTynkTep eTe KeH TaparnfaH. KongaHbicTarbl gaTumktep — Oydepnik CymbIKTbIK MeH
cepinneci 6ap mexaHukanblk acnantap 0,2:-10°-geH 50-10° geiiH, an anekTpnik gaTtyvMkTepre
XaTaTblH TeH3oMeTpuAnbIK Aatumk 0,2-10°-HeH 500-10° aeniH xaHe noteHunomeTpusAnbik 0,1-10°-
AeH 20-10° Ma peniHri apanbikTa OpHbIKTBINbIK KepCeTKilliH bepei.

OnekTpnik acnantapgablH kenemi warblH Oonbin  Keneni, COHAbIKTAH OHAA opTypni
WwiamMagarbl KbiICbIMObl XOHE 3MEeKTpOHAbl acnantapga aBToMaTThbl Xasbanap apkbinbl ereHeTIH
Wwamagarbl Bakyymabl enweyre 6onagabl. ONEKTprik AaTYMKTEp Ke3-KeNreH XYMbIC pexumiHae
KkongaHbinagbl. Mbicanbl, copfbinapdbl  CbiHAy  Ke3iHOAE  KbICbIMHbIH — FyMifiH,  Cbifblfy
TONKbIHAAPbLIHBIH Tapany >XbiNgaMablfblH aHblKTayFa MYMKIHAIK Tyadbl. OneKkTpnik AaTynkrep
KanbIiNTbl bIAFfanAbIblK XafganblHaa, Aipincia ocuunnorpaduansik KOHAbIPFbl  KUbIHT bIFbIMEH
XyMbIC icTenai. Bipakrta, anekTpnik gatymktep npecc XababiFblHOA KbICbIM LUaMacbiH erey
Ke3iHOe KypbUIbIMbl XafblHAH KUbIHAOBIK TyFbl3adbl XXOHE 3KOHOMMUKAaMbIK XXafblHAH MeXaHWKarblK
JaTdnkTepre kaparaHga OipHewe ece kbimbaTka Tycedi. CoHObIKTaH npectepae MexaHuKanblk
acnanTtapabl kongaHrad TniMmai. Cebebi, gaTUMKTEpAiH XapfFarbl NponopuMoHanabIK LWeriHe AeniHri
KepHey anmarblHOa >XYMbIC iCTeyi YLWIiH LWHEeKTi npecTepdiH, XyMbIC opraHiapblHa opHaTyfa
bIHFANIbI, KiLiripiM KyObIp TyTiKWeNi gaTYMKTEPAI KaXeT eTeqi.
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OcblHOan MexaHuKanblk acnantapabli kaTapbliHa 6ydepnik cynblKTbiFbl 6ap BypaoH TyTikTi
MaHoOMeTpAeH TypaTbliH acnanTbl (1-cypeT) xaTkbldyFa 6onaabl. Bydepnik cynbikTbiFbl 6Gap acnan
Xanfactbirbl 10 MM gnameTpre aeniH GypfFbinaHbin, OHbIH iLKi XXafbl IMULEPUHMEH TONTbIpbINaabl.
MaHoMeTpAai opHaTkaH Kesfe peseHkeni xaprak aedopMauusnaHagbl, an maHomeTp 0,5-10° Ma
OeniHri apTbIK KbiCbIMAbI KepceTeai, OHbl KepceTKIlTepAeH ecenTen Whifapaabl.

CypeT 1 — BypaoH TyTiri MeH 6ydepnik CymbIKTbIFbl 6ap MaHOMeTpP
1 — maHOMeTp; 2 — TypbIK; 3 — rMULepuH; 4 — AeHecwe; 5 — annapaTtTbiH TYPbifbl;
6 — peseHkeni xapfak; 7 — TbifblH

Byn acnan XXyMbICTbIH CTaTuUKanblK pexXuMinge ete TUiMAi, OUTKEHI KbICbIM nynini kesiHae
HyCKamaHblIH, 6afbITbiH aHbIKTAY KMblHFa cofagbl. bByn TunTeri JaTumkTep KocbiMLLA annapaTypaHbl
KaXeT eTnengi »xeHe onapabl Ke3-kenreH annapaTtka opHaTyfra G6onagabl. bipakta ©yn acnanTbiH
pes3eHKeni Xapfafbl XWi aybICTbIpyAbl KaXeT eTefi XXoHe KypblUibiMbl apTypni KaTTbl 3aTTapiaH
TypaTblH LIKKi3aTTapabl NPecTereH kesgde, peseHkeni >KapfakTblH OyniHyi MymkiH. CoHAbIKTaH
BypooH TyTiri mMeH Oydepnik CyMbIKTbiFbl ©ap MaHOMETpSi acnanTblH KypblbIMbIH MPecc
XabablfbiHa apHan, kenecigen esrepTynepai eHrizemis:

Mpecc xabablfblHa apHanfFaH KbiCbiIMAbl ernuwey acnabblHblH (2-CypeT) pes3eHkeni
XaprafblHbIH OpHbIHA BonaTTaH acanfaH peseHkeni cakMHanapbl 6ap noplweHai nanganaHambis.
TypPKbIHbIH, xabablkka OeKIiTINeTiH XafblH NPECTIH, XXYMbICLUbI OpPraHblHa biHFaWbl OpHaTbINaTbiHAAN
eTin bypama canbiHagbl. byHoam esreptynep avHbiManbl KbiCbiMAbl enweyaeri kKepceTkill AanairiH
KOfFapnaTtagbl, ©WTKEHi MOpPLUEHHIH, WHEPUMACBI MEH Tbifbldgayaarbl YUKeNicTep KblCbIMbIHbIH
TONKbIHBIH BaceHaeTe i )aHe KypblfibiMbl MEH 3KCMyaTauuAChl XafblHAaH kKapanamnbiv.

forjs

|

CypeTt 2 — lNpecc xabablfbiHa apHanfaH KbiCbiMApl eniey acnabbl
1 — maHOMeTp; 2 — rnuuepuH; 3 — TypbIK; 4 — pe3eHkeni cakMHa; 5 — nopLueHb

KbICbIM gaTuuriH opHaTy YLWiH Heri3ri Kybbipbl 6ap, Gipaen agnameTpni Kbicka Kybblpnapabl
(0,15-0,20 m) kongaHy Konannbl. MNMnacTukanblK-TYTKbIPSbl OHIMAEpPAi TacbiMangay kesiHge Kyobip
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mMaTepuansbl afbiC KeaepriciHe acep eTnenai, eUTKEHI Xofapbl aaresvsigaH ycak AMcnepcTi 3aTTbiH
XyKka kabaTbl kaOblprara »kabbiCbin Kanadbl: MaTepuanablH, Kedip-OyabIpnbifbl XXeHe aare3vsinbik
GenceHainiri  apTbIKWbINbIFLIH - XOfanTadbl. ©OHAIPICTIK  KOHAbIpFbINapaa 3epTTey  HerisiHeH
Toxipnbenik 3epTTeynep CUAKTbI Xyprisinegi.

Kbicbimabl enwenTiH Xplorer GLX rpadwukanblk ambeban acnabbl eambeban acnantap
KaTapblHa xaTtagbl. On OyriHri TaHaafrbl angblHFbl KaTapnbl 3amaHayu acnan 6onbin Tabbinagbl.
Byn acnanTtblH Kemeri apKbifibl ©HIMHIH, NpecTey KbICbIMbIH >XOFapfbl O8NAIKNEH enwen anambi3.
AnblHFaH HaTwKenepai rpadpukanblk Typae Tangan oTbIpbif, ©3iMisre KaxeTTi caH MaHaepiH
aHblKTanm anambi3. AnblHFaH ManiMeTTepai KOMMNbOTEPAiIH KOMETHCI3 63iHiH acnanTbiH XaabiCbiHAA
caktam anagpl.

Kocy :RaHe TOKTATY .;

JaTmkTep Q + i
Skpammbm Gacer (£ -
KoMecki &appIk | Q + J :
Juarpavmva ﬁ + &
DIKPAHHBIH ﬁ + ﬁ
Kecre 8 0+ L KAPCHLIACTBIFBI | -
Kalbkynarop Q + @&

CypeTt 3 — Xplorer GLX rpadukansbik Tipkeyilw acnabblHbIH, Xannbl KOPiHiCi
1 — cbyHKUMOHanNAbIK NepHenep; 2 — aybICTbIpy NepHenepi; 3 — LWbIFY XXaHe e3repicTepai Xow; 4 — KoNMeH TaHaay pexumiHae
HYKTEHi Xa3y; LuaMmanapgbl MaTiHMeH Hemece faybICreH KamTamachi3 eTy; 5 — caHablK HeMece MaTIHAIK lWamanapabl eHrisy;
6 — MUKPOMOH; 7 — KYLUTIK >Xenini agantepre apHanfaH NopT; 8 — akTUBTEHAIPY XaHe e3repicTepai konaaHy; 9 — xannbl
Ma3zipre opany; 10 — wamanapapl xuHayabl Toktaty; 11 — GeniHin kepcetinreH o6bekTiHi anbin TacTtay;
12 — aneKkTpkopekTeHaipriw; 13 — anHamuk

Ocbl Makanaga YCbIHbIIFAH KbiCbiMObl OfWEWTIH acnanTtapgbl canbiCTbipa OTbIpbiM,
MblHaHOaW KOpbITbliHObIFA Kefyre Oonagbl: Tamak eHipiCiHOE KbICbIMMEH >XYMbIC iCTENTIH
XabablKkTapablH, KYMbICLWbI OpraHgapbiHblH, 9p TyphiniriHe ©annaHbICTbl XX8HE nnacTukanblk-
TYTKbIpfibl OpTagdafbl KbiCbiIMObl erilley acnanTapbliHblH iC XY3iHOE ©HAIpiCTe LWbiFapblinMaybl,
onapapbl TaHoayabl 63 epkiMeH wewyai kaxeT eTedi. CoHAbIKTAH apanac npouecTtepai 3eprreyae,
KapacTbIpbiibil  OTbIpFAH KbiCbiIMAbl 6riey acnantapbl apKbifbl XOfapblgafbl Tanantapgpl
KaHaraTTaHAblpaTbiH KYPbISibIMbl MEH 3KCMNyaTauusiChl XafblHaH KapananmbiM ambeban gaTymkTi
nanganaHygbiH TMiMAi XKOJbl YCbIHbISIFAH.
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NMPUMEHEHUWE U3MEPUTENbHBLIX NMPUBOPOB NPU NCCNEOOBAHN COBMELLEHHbIX
MPOLIECCOB
M.M. Aknmos, E.A. Kagbipbaes, X.C. CoeeTbekoB, A.b. AGamnoea

B cmambe paccmompeHbl onmumarsbHbie ymu u3MepumeribHbiX npubopos Orns
oripedernieHusi 0asreHuUs 8 NMIacmu4YHoO-853Kol cpede, 8 C853U C MEM, YmMO 3mo 518r1semcs 00HoU
U3 8axkHbIX nMpobrem, cmoswux neped nuwesoll npomMbiuwneHHocmslo. LLlupokoe ucnonb3o8aHue
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CepuliHbIX u3MepumersibHbIX ycmpolcme Onsi XUOKUX cped rnoseosisem onpedenums nymu u
mMemodbl peuweHusi rpobrem, 803HUKaWUX rpu usMepeHuu dasneHusi 8 Xudkol cpede. Kpome
moeo, 8 cmambe npedcmassieHbl OonmuMarsbHble ymu UCMob308aHUsi ycmpolicmea Uu
3KCMlyamayuu npocmoao Oamuyuka, MOYHOCMU €20 rokKasaHuli u HadexHocmu 6 pabome,
€80600HO20 PacrofIOKEHUS Yy8cmeumeribHbIX 3/1IEMEHMO8, J1e2KO HacmpausaeMbiX rnokasaHul
npu camMocmosimesibHOM 8blbope  u3MepeHusi 8enuduH OaefieHuss npu  uccredosaHuu
COBMEWEHHbIX [POUEeCcco8 C y4emoM Masioe0 Mpakmu4yeckoz20 npumMeHeHusr npubopos O0rns
usmepeHusi 0asrieHUsI 8 C853U ¢ passiuduemM pabo4dux opeaHoe obopydoeaHus, pabomaroweao rnood
daesrieHUeM 8 rracmu4Ho-8si3koll cpede.

Knroyeenie criosa: npouecchl U3MernbYeHUs U MPeccosaHusi, usMepumersibHble rnpubopsl,
WHeKo8bIl npecc

THE USE OF MEASURING INSTRUMENTS IN THE STUDY OF COMBINED PROCESSES
M. Akimov, E. Kadyrbayev, Kh. Sovetbekov, A. Abdilova

The article considers the optimal ways of measuring instruments for determining the
pressure in a ductile-viscous medium, due to the fact that this is one of the important problems
facing the food industry. The widespread use of serial measuring devices for liquid media allows to
determine the ways and methods of solving problems arising in the measurement of pressure in
the liquid medium. In addition, the article presents the best ways to use the device and the
operation of a simple sensor, the accuracy of its readings and reliability in operation, the free
location of the sensing elements, easily adjustable readings when choosing the measurement of
the pressure values in the study of combined processes, taking into account the small practical
application of pressure measuring devices due to the difference in the working bodies of the
equipment operating under pressure in a plastic-viscous medium.

Key words: grinding and pressing processes, measuring devices, screw press

MPHTW: 28.01.01

T.E. Antkanues, A.[1. 3onoToB, P.C. Bekb6aeBa
"ocyaapcTBeHHbIV yHMBEpCuTeT nmenn Lakapuma ropoga Cemen

KUBEPHETUYECKUIM NOAXOA K OMUCAHUIO UHOOPMALIMOHHBIX CUCTEM

AHHOmMauus:. [aHHasi cmambsi nocesuwieHa kubepHemuke. KubepHemuka — Hayka 06
obuwux 3aKoHax yrnpasneHus 8 rpupode, obuecmse, Xusbix op2aHU3Max U MalluHax, usydarouas
UHGPOPMAaYUOHHbIE  MPOUECChI, CB513aHHblIe C  ynpaeseHueM  OUHaMUu4ecKux  Ccucmem.
KubepHemuueckuli nodxod — uccriedosaHue cucmembl Ha OCHO8€e MPUHUUNO8 KubepHemukKku, 8
YacmHoCcmu C MOMOWbIO 8bISIBNIEHUST MPSMbIX U 0bpamHbIX ces3el, U3y4eHUs poyeccos
yrpaesnieHusi, PacCMOMPEHUsT 3JIEMEHIMO8 CUCMEMbl KaK HEKUX «YepHbIX SUuuKkos». B
UHGOpMaUUOHHOU mpakmoske KubepHemu4yeckozo rnodxoda yrpasrieHUe 8 opeaHu3aUUOHHbIX
cucmemax, paccMampueaemcsi, npexoe 8ce20, KaK Mpoyecc rnpeobpasosaHusi uHghopmayuu:
UHgopmauyusi 06 obbekme yrpaerieHUs 80CrpuHUMaemcs yrpaenswouwel cucmemod,
rnepepabameieaemcsi 8 coomeemcmeuu C¢ moU unu UHOU UEenbro yrpaenieHuss u 8 eude
ynpasnsrowux eo3deldcmeuli nepedaemcs Ha 0b6bekm ynpaeneHus. [loamomy mnoHsmue
UHgbopmayuu rpuHadnexxum K qucny Haubonee cpyHOameHmMarbHbIX MOHAMUU KUbepHemMuUKuU.

Knrouyeenie cnoea: kubepHemuka, kubepHemudeckuli noOxo0, onmumu3ayus, CriexeHue,
cmabunu3sayus, npozpamMmma, rnpsmasi cesi3b, UHGhopMayusi, surnomesa, cucmema, pexum

NcTopusa pasBuTus M NPUMEHEHUST CUCTEMHOMO MOAXo4a CBsi3aHa C MeTogamMu OMNMUCaHus
cucteM. OHu  knaccuduumpyroTca B MNopsadke Bo3pacTaHmsa  opmanusoBaHHOM —  OT
Ka4eCTBEHHOr0 OnncaHuss Ha nepBOHa4YanbHOM 3Tane [0 KOSIMYECTBEHHOrO CUCTEMHOrO
MOOENMPOBaHNA C npumeHeHnem OBM. PasgeneHne MeTOOOB Ha KAYeCTBEHHblE U
KONMNYeCTBEHHbIE HOCUT OOCTATOYHO YCMOBHbIA XapakTep. B kayecTBeHHbIX MeToAax OCHOBHOE
BHMMaHue ygensetca runotesaMm u aHanornmam. OHWM NPUMEHSIIOTCS TOrAda, Korga OTCYTCTBYHOT
onncaHusi 3aKOHOMEpPHOCTEM CUCTEM B BMOE aHanNUTUYECKUX 3aBUcMMOCTEN. KayeCTBEHHbIN
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aHanua BeAeTcs, Kak NpaBuso, Ha eCTeCTBEHHOM s3blke. KnbepHeTnka — Hayka 06 obLmx 3akoHax

ynpaenenHns B npupoge, oOOWecTBe, >KMBbIX OpraHuM3amMax W MawuHax, wu3ydawlias

WH(POPMALIMOHHbIE  MPOLIECCbI, CBSA3aHHble C  ynpaBneHWeM  OUHAMUYECKUX  CUCTEM.

KnbepHeTnyeckmn nogxon — uccnegoBaHMe CUCTEMbl HA OCHOBE MPUHLMNOB KUOEpHEeTUKU, B

YaCTHOCTM C MNOMOLUBbI BbISIBMEHUA MNPAMbIX W OOpaTHbIX CBSA3E€W, WM3YyYEeHWs NpoLEecCoB

ynpaBreHnsi, pacCMOTPEHUSI SMIEMEHTOB CUCTEMbl KaK HEKMX «4YEepHbIX SLMKOB» (CUCTEM, B

KOTOPbIX MCcneaoBaTento AOCTYMHA NULb MX BXOAHAS U BbIXOAHAA MH(OpMaumMs, a BHYTPEHHee

YCTPOMCTBO MOXET ObITb N HEN3BECTHO) [1].

Y knbepHeTukn n obLuen Teopmm CUCTEM €CTb MHOro obLero, Hanpumep, npeacraBneHme
o6beKkTa uccneaoBaHns B BUAE CUCTEMBbI, U3YYEHNE CTPYKTYPbl U OYHKLMIA CUCTEM, NCCreaoBaHNe
npobnem ynpaeneHuss n ap. Ho B oTnmyme oT Teopum cuctem KnbepHeTUKa npakTuKyeT
UHGbOPMaYUOHHbIU NOAXOA K WCCreoBaHMIO NPOLECCOB YNpaBfeHUsl, KOTOPbIM BblOAENseT U
n3ydaet B 0OObeKTax WCCrnefoBaHWUs pasfuyHble BuAbl MOTOKOB MHMOpMauMM, Cnocobbl KX
obpaboTkn, aHanusa, npeobpasoBaHus, nepegaydm u 1.4. lNog ynpaesneHvem B camom obLiem Buae
NoHMMaeTcsi npouecc hopMMpOBaHUA LieNeHanpaBieHHOro NoBe4eHUsT CUCTEMbI NMOCPEACTBOM
MH(POPMAaLIMOHHOIO BO34ENCTBUS, BblpabaTbiBAEMOro YenoBekoM unu yCcTpoucTBoM. BbigensioT
crnegyowme 3agadm ynpaBneHus:

— 3ajadva uenenonaraHus — onpegerneHne Tpedyemoro COCTOSHUSA Ui NOBEAEHUSA CUCTEMbI;

— 3agadva crtabuvnumsauumm — yaepaHue CUCTEMbl B CYLLECTBYHOLLEM COCTOSIHUM B YCITOBUSX
BO3MYLLAOLLMX BO3AENCTBUN;

— 3ajava BbIMOMHEHNSA NporpaMMbl — NEpPEBOL CUCTEMbI B TpebyeMoe COCTOsiHME B YCIOBUSIX,
Koraa 3HavyeHus ynpaBnsieMbiX BENUYMH M3MEHSIOTCA MO WM3BECTHbIM AETEPMUHUPOBAHHLIM
3aKoHaMm;

— 3agava cnexeHua — obecneveHne TpebyemMoro noBeOeHUs CUCTEMbI B YCMNOBUSX, Korga
3aKOHbl MU3BMEHEHWS YNPaBnsieMbIX BENTMYMH HEN3BECTHbI UNN N3MEHSIIOTCS;

— 3ajaya onTMMM3auMu — yaepxaHue Unu nepeBod CUCTEMbl B COCTOSIHUE C SKCTpeMarbHbIMU
3HaAYEeHMAMMN XapaKTEPUCTUK NPU 3a4aHHbIX YCNOBUAX U OrPaHUYEHUSIX.

C Toukm 3peHust knbepHeTmyeckoro nogxopa ynpaeneHue JIC paccmaTpuBaeTcs Kak
COBOKYMHOCTb  MpoueccoB  obmeHa, o06pabotkm u  npeobpasoBaHus  MHGOPMaLUN.
KnbepHeTtnueckuin nogxon npegcrasnseT JIC kak cuctemy ¢ ynpasneHnem (puc.1), BKNOYaoLLyo
TPW NOACUCTEMbI: YNPaBIISIOLLYIO CUCTEMY, OBBLEKT ynpaBrneHus n cuctemy ceasm [2].

Oxpy R ar0Wai cpega

/ Vuer, zpanenne, nepepaboria,
nepegada nadopManmH

1 -~
Ynpasnaoman | ( Cuctema
CHCTEMA [ CEMmE

\ CHCTeMa FOpABTEHEA

CHcTeMa ¢ YIIp 2B EHAEM

PucyHok 1 — KnbepHeTtudecknin nogxopg k onucanuio J1C

YnpaBnsiowas cuctema COBMECTHO C CUCTEMOM CBSA3M obpasyeT cucTemy ynpasrieHus.
Cuctema cBA3W BKMOYAET KaHan nNpsiMoOn CBS3W, NO KOTOPOMY NepeaaeTcsl BXoaHas nHdopmauuns
{X} n kaHan obpaTHON CBA3N, MO KOTOPOMY K YNpaBnsoLWEN cucTeMe nepegaetcss Hopmaums o
cocTtosiHun obbekTa ynpasnenus {y}. MIHdopmauusa o6 ynpasnaemom obbekTe n BHELUHEN cpeae
BOCMPMHMMaETCsa ynpaBnsioLen cuctemon, nepepabaTbiBaeTca B COOTBETCTBMM C TOM WS MHOW
Lenblo yrnpaeneHus v B Buae ynpaBnsloLWUX BO3OENCTBUMA NepedaeTcs Ha OOBbEKT ynpaBreHus.
Mcnonb3oBaHne MOHATUA OOpaTHOM CBS3W SABNSETCA OTNNMYUTESNIBHOW YEpPTON KMOEpPHETMYECKOTrO
nogxopna.

OCHOBHbIMW rpynnamMu yHKUMIA CUCTEMbI YIPaBNEHUs ABNSAIOTCS:

QYHKUUU NPUHAMUS peweHul wnn ¢yHKUUU rpeobpasosaHusi codepkaHus uHgopmayuu
ABNAOTCA rMaBHbIMM B CUCTEME YMpaBreHus, BblpaxalTcs B npeobpasoBaHuu copepkaHus
MHopMaumMm O COCTOsSHUM O6bekTa YynpaBneHWss U BHELWHEW cpedbl B YNpaBnstoLLyo
nHdopmaumio;
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PYMuUHHbIe yHKUUU obpabomku UHopMayuu He WN3MEHAT CMbicna WHdopmauuu, a
OXBaTbIBAlOT JNWb Y4YeT, KOHTPONb, XpaHeHue, MOouck, oTobpaxeHne, TUpaxmpoBaHue,
npeobpasoBaHne hopMbl MHpOpMaLMK;

yHKUuu obmeHa uHgbopmayuel CBA3aHbl C OOBeAeHUEM BblpabOTaHHbIX pelleHun [0
o6bekTa ynpasneHuin n 06mMeHoM MHdopMaLMn Mexay nuuamu, NpUHMMarowmMmm peexme (coop,
nepegaya nHoOpmauum TEKCTOBOW, rpadpmyeckon, TabnmyHon, SNeKTPOHHON 1 Ap. No TenedoHy,
dhakcy, nokanbHbIM UNn rnobanbHbIM CETAM nepegaydn AaHHbIX 1 1.4.) [3].

lMpumeHeHne KnbepHeTM4ecKkoro noaxoda K norMctuke TpebyeT OnUcaHUs OCHOBHbIX
ceorcte JIC npu nomolmM MaTemMaTMyeckux moaenen. ITo nos3sonseT paspabaTbiBaTth WU
aBTOMATM3MPOBATb anrOPMTMbl ONTUMM3ALUN KNOEPHETUYECKON CUCTEMbI YNPaBEHNS.

Funomesa — onpeaeneHHble nNpeackasaHus, OCHOBbIBAKOLMECS HA HEKOTOPOM KOSNMYecTBe
ONbITHbIX AaHHbIX, HAGNIAEHMI, AOradokK 1 T.4.

KnbepHeTnyecknm noaxon K ONMUCaHUK MHGPOPMALMOHHLIX CUCTEM: Ha3HayYeHue
MH(OPMaLIMOHHON CUCTEMBLI C TOYKN 3PEHUA KMGEepHeTUYeCKOro noaxoaa.

B knbepHeTnyeckoMm nopxone wccrneayT  UHGOPMALMOHHbIE MOOENU, KOTopble
pasnuyalTcs No TUNY 3anpPoCcoB K HAM:

o MopgennpoBaHue OTKIIMKA CUCTEMbI HA BHELLHEE BO3AencTBue

o [IpOrHo3 AUHaAMMKN U3MEHEHUSI CUCTEMDBI

o  OnTMMM3aumMsa NapameTpoB CUCTEMbI MO OTHOLLEHUIO K 3a4aHHON (PYHKLNN LEHHOCTK
e ApanTtmBHOE ynpasrneHne CUCTEMOM

OcCHOBHble 0COBEHHOCTN KUBEPHETUKN KaK CaMOCTOSATENbHOW Hay4YHOM obriactu cocTouT B
cnegyowem:
1.KnbepHeTtnka cnocobcteoBana opMmMpoBaHuIO MHPOPMALMOHHON KOHUENUUN NpeacTaBneHns
cucTem.

2. KnbepHeTnka paccmatpmBaeT CUCTEMbI TOSTbKO B AMHAMUKE.

3.KnbepHeTnka npakTUKyeT BEPOSATHOCTHbIE METOAbLI NCCIEn0BaHNS NOBEOEHUS CIIOXHbBIX CUCTEM.
4.B knbepHeTMKM NpUMEHSIETCA METO4 MWCCredoBaHMsi CUCTEM C  WUCMOSNb30BaHMEM MOHATUSA
«YepHbIn AWKK», NO4 KOTOPbIM NOHUMAaETCs CUCTEMA, B KOTOPOW MccreaoBaTento 4OCTyNHa NuLb
BXOAHasi M BbIXogHas WHoOpMauus 3TOM CUCTEMbI, @ BHYTPEHHEEe YCTPOMCTBO MOXET ObiTb
HEeN3BECTHO.

5.04eHb Ba)KHbIM METOO0M KMOEPHETMKMN, MCMOSMb3YIOWNM MOHATUE «YEPHOro SALUMKa», ABMAsSETCA
MeTo4d MoaenupoBaHus [4].

B  uwHdoOpmauMOHHOM  TpakKTOBKE  KMOEpHeTMYecKoro noaxoda  ynpaereHne B
OpraHM3auMoHHbIX CMCTEMaX, pacCcMaTpuBaETCs, Npexae BCcero, kak npouecc npeobpasoBaHus
nHdopmaumn: nHgpopmauus oo oobekTe ynpaBneHus BOCNIPUHMMAETCA ynpaBnsAoLLen cMcTeMon,
nepepabaTbiBaeTCA B COOTBETCTBUM C TOM UITM UHOW LIENbIO YNpaBfieHUss U B BUAE ynpaBnsitoLmnx
BO34eNCTBUI NepepaeTcs Ha 06beKkT ynpaBneHus. [10aToMy NOHATME MHDOPMAaLUX NPUHAONEXUT
K yncny Haubonee dyHOaMeHTamnbHbIX MOHATUN KNOepHeTUKN. B MHDOPMAaLMOHHOW TpaKTOBKE
npouecchbl KNOEPHETNYECKOTO YNPaBIEHNS CBA3aHbl C NONyYeHMEM, Nepedayven, nepepaboTkon u
ncrnonb3oBaHneM nHdpopmauun. MNMpouecckl NonyvYeHnsa nHopMaumm, ee XpaHeHne 1 nepegayn B
3TOM CITy4ae OTOXAECTBNAOTCS C NMOHATUEM «CBSA3bY.

C KnbBepHeTUYEeCKOM TOYKM 3pEHUS CEMAHTUYECKM 3Hadmmas WHdopmauuss — 3To
nHdopMauma, npoxogsdwasl 4vyepes IUMHUI0 nepefadn nnwc GunbTp, a He WHdopMauus,
NPOXoAsLLasi TONbKO Yepes NIMHMIO Nepegayn.

PacnosHaBaHne u ¢opmynmpoBaHue, npobnem 3aHMMaeT LUeHTpanbHOe MeCcTo B
MeTogonormn uccrnegoBaHus. [lpobnema onpegendetr BbIOOp METOOOB WCCIEAOBaHUA U
noaoxodoB, NpedBuaeHUe pesynbTaTOB W YCTAHOBMEHWE OPUEHTUPOB W orpaHuveHun. Yacrto
nytatoT npobnemy c 3agader. OHM oOTnAMHaOTCA TEM, 4YTO 3agada npegnoniaraeT 3HaHue
anroputMa ee pelleHust Unu Belibop HeobxoaMmMoro anroputmMa M3 M3BecTHbIX. [Mpobnema — 3To
NnpoTUBOpEYME, KOTOPOE He Bcerda ToXaecTBeHHO 3agade. OHo HeceT B cebe B TOWM UM MHON
CTEMNEHN 3NIEMEHTbI HOBbIX, HEU3BECTHbIX paHee n3MeHeHun. PelueHne npobnembl Bcerga Tpebyer
TBOPYECKUX YCUITMIA, peLleHne 3adavMm B OCHOBHOM TpeOyeT 3HaHui. W uccnegoBaHue
npeanonaraetT He TOMNbKO MPUMEHEHUE, Kakoro-nmbo mMeToda, HO M co3daHMe HOBLIX METOAOB
N3y4YeHus, NONCK HOBbIX NOAX0A0B [5-6].

CoBpeMEeHHbIVi MEHEXXKMEHT XapaKkTepuayoT CrieaytoLme NosioKeHNs
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1. OTKas OT npuopuTeTa KIACCUYECKMX MNPUHLMMOB LWKOST MEHEeMXXMEHTa, COrfnacHo
KOTOPbIM ycnex npeanpuaTuiA onpeaensieTcsi, Npexae BCero, pauuoHanbHOW OpraHv3aumen
Npon3BOACTBA NPOAYKLMWN, CHUKEHNEM N3AEPXKEK, pa3BUTUEM Cneunannsaumm, T.e. BO34eNCTBUEM
ynpaBneHns Ha BHYTPEHHME aKTopbl NpPou3BOACTBA. BmecTto 3TOro nepBOCTENEHHLIM
cTaHoBUTCA npobnema rmbkocT M aganTMpPyeMOCTM K MOCTOSHHbIM M3MEHEHMEM BO BHELUHEWN
cpepe. 3HavyeHne (hakTopoB BHELUHEN Cpedbl Pe3KO MOBbLILAETCA B CBA3M C YCINOXHEHMEM BCeEW
cMCTEMbl OBOLLECTBEHHbLIX OTHOLLEHUI (B TOM YMCNE NONIMTUYECKUX, COLMANbHbBIX, SKOHOMUYECKUNX),
COCTaBMAOLLMX Cpeay MeHe)KMEeHTa opraHn3aumm.

2. Vicnonb3oBaHue B ynpaBreHMn Teopun cuctem, obnervarowlen 3agady paccMOTPEHUS
opraHuM3auuMm B €OMHCTBE €e COCTaBHbIX YacTeW, KOTOpble HepaspbiBHO CBA3aHbl C BHELLUHUM
MUpoM. MaBHble NPeAnoChINKA ycrnexa NpeanpuaTUa HaxoouTCa BO BHELLHEN cpeae, npuyem
rpaHnUbl C HEW ABNATCS OTKPbITbIMW, T.e. NpeanpusaTve 3aBUCUT B CBOEWN AEesTeNbHOCTU OT
3Heprum, MHoOpMauun M Opyrmx pecypcoB, MocTynakwowwmx M3BHe. YTobbl hyHKUMOHMPOBATD,
cucTeMa AoJmKHa npucnocabnmBaThCs K MIBMEHEHUSAM BO BHELLHEN cpefe.

3. [MpumeHeHne K ynpaBrneHWO CUTyaUMOHHOrO MOAX0Ada, COrfacHoO  KOTOPOMY
byHKUMOHMpPOBaHME npeanpuaTus obycnaBnuBaeTCs peakuMsMuM Ha pasnuyHble No CBOEN
npupoae Bo3OencTBMA U3BHE. LieHTpanbHbIi MOMEHT 34eCb — CUTyauusi, T.e. KOHKPETHbIN Habop
06CTOATENBLCTB, KOTOPLIE OKAa3bIBAKT CYyLLECTBEHHOE BIMSHWE Ha paboTy opraHM3auun B AaHHbIN
nepvoa BpemeHun. OTcloga cnegyeT NpusHaHMe BaXXHOCTWU cneumduruyecknx npMeMoB BblOeneHus
Hanbonee 3Ha4YUMbIX (PaKTOPOB, BO3AENCTBYS HA KOTOPbIE MOXHO 3 EKTMBHO JOCTUIraTh LiEnu.

4. BHegpeHne HOBOM 3KOHOMMYECKOW napagurMmbl yaenseT OrpOMHOE BHUMMAaHWEe TakuMm
cdhakTopam, kak camoopraHu3auus, NMOepcTBO M CTUMb PYKOBOACTBA, KBanudukaumsa n Kynbtypa
paboTalowmnx, MoOTUBaLUUSA NOBEAEHUS, B3aMMOOTHOLLEHNE B KONNIEKTMBE M peakums nogen Ha
N3MEHEHMS.

Hanbonee tMnnyHbiMmM npobnemamu B MccrnegoBaHMM ynpasreHust SBNaATCa nNpobnemsl
COBEPLUEHCTBOBAHUSA  OpraHu3auun  ynpasneHus, TexHonormu ynpasneHusa (paspaboTku
ynpaBreH4Yeckux peLleHnn), cucteMbl 3DEKTUBHBIX MOTUBALMA AEATENbHOCTW, paspaboTka
cTpaTermi n nHHoBauum 1 ap. M kaxayr M3 aTux Npobrnem MOXKHO pPeLUnTb TONbKO Ha OCHOBE ee
nccnegoBaHus, T.e. Ha OCHOBe onpefeneHnss ee UCTOKOB, COAepXaHus, ponu B pasBuTuu ynpas-
neHus, NOCNeACTBUI He peLleHUs N BO3MOXHOCTEN pelueHus. B npakTuke nccrnegoBaHns cuctem
ynpasrneHns 6onblioe 3Ha4YeHne UMeeT:

e OTAeneHue pearnbHbIX NPobnem oT ncesgopeanbHbiX;

e 0OTOOp peanbHbIX NPOGIEM MO KPUTEPUIO HEODXOONMOCTU NX pa3peLLUEHNs;

e 0TGOp NPOGEM MO KPUTEPMIO LLEHHOCTU OXNOAEMOro pe3ynbrara;

e Bbl6oOp Npobrem B COOTBETCTBUN C KpUTEPUEM BO3MOXXHOCTEN UX pa3peLLeHuns.

CylwecTBytoT pearnbHble U MHUMble Npobnembl. MocnegHne MOXHO pas3genuTb Ha Tpu
BMAA: a) yxxe He npobrnemsbl, T.e. NPobnemMbl pelleHHble, HO CYMTalLWmecs ele He peLleHHbIMU
UNn Takne, KOTOpble nepepocnu B Apyrne npobnembl; 6) elle He npobnemsbl, T.e. Npodnemsbl,
CyLLeCTBYOLWME NULLb B NPEANOChINIKax Unm BO3HUKLINE 3a40Mr0 A0 TOro, Kak CrOoXUNUCh YCIOBUS
ANA UX peleHus; B) HuKorga He npobnembl, T.e. nNpobnembl ANsi KOTOPbIX He cyllecTByeT
peLLeHNN.
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=

byn makana kubepHemukara apHanraH. KubepHemuka — OAQuHamukanbik Xxyluenepoi
backapymeH 6alinaHbicmbl aknapammbik Xylenepdi 3epmmelmiH maburammarbl, Koramoarbl,
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mipi afanap MeH MawuHanaplOarbl Kannbl backapy 3aHdapbl KeHIHOeai  FbIfbIM.
KubepHemukarbik macin- mypa XoHe Kepi 6alnaHbicmapldbl aHbiKmay, 6ackapy ypdicmepiH
MeHeepy, Xxylie anemeHmmepiH KaHoali-0a bip «Kapa Xawik» pemiHOe Kapacmbipy KemeziMeH
XKylenepdi kubepHemuka npuUHYUNMEpPIHIH HeaisiH0e 3epmmey. KubepHemukanbiK macindiH
aKnapammablK myciHiciHoe yUbIMObIK XXylernepdeai b6ackapy aknapammbl myprneHlipy ypoici
pemiHOe Kapacmbipbinadel: 6ackapy HbicaHbl XeHiHOeai aKnapam 6ackapywbl Xxylte pemiHde
KabbindaHadbl, kKaHOal Oa bip backapy MakcambiHa calikec eHOeneldi xoHe bacKapy HbiCaHbIHa
backapyuwbl acep mypiHOe 6epinedi. CoOHObIKMaH aknapam yfbiMbl KUGEpHemMUKaHbIH eH ipaersii
yrbiMOapbl KamapbiHa Xamaosbl.

TyliH ce30ep: KubepHemuka, kKubepHemukasnblk macin, oHmaulnaHobipy, 6akbinay,
mypakmaHObipy, 6ardaprnama, mypa balinaHbiC, Kepi 6aliaHbic, aknapam, auromesa, Xxyue,
pexum

CYBERNETIC APPROACH TO THE DESCRIPTION OF INFORMATION SYSTEMS
T. Aitkaliev, A. Zolotov, R. Bekbayeva

This article is about cybernetics. Cybernetics is the science of general laws of control in
nature, society, living organisms and machines that study information processes related to the
control of dynamic systems. Cybernetic approach - the study of systems based on the principles of
cybernetics, in particular using direct and inverse relationships, studying management processes,
considering the elements of the system as some kind of “black boxes”. In the information
interpretation of the cybernetic approach, management in organizational systems is considered
primarily as a process of transforming information: information about the control object is perceived
by the control system, processed in accordance with one control goal or another and transmitted
as control actions to the control object. Therefore, the concept of information belongs to the most
fundamental concepts of cybernetics.

Key words: cybernetics, cybernetic approach, optimization, tracking, stabilization,
program, direct connection, information, hypothesis, system, mode.
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BENEFITS OF MOBILE APPLICATIONS FORUNIVERSITIES BASED
ON STUDENTS’ OPINION

Annotation: In this article, the authors briefly reviewed the basics of developing Android
applications and analyzed the features of the application. Although, it does include information on
what basic functions all basic university applications should have. The article also discusses the
central points of the interface between a person and a computer, such as a graphical interface (on
a monitor or a computer screen), a touch screen interface, verbal commands (voice recognition),
and the main functions of the application: tight integration; a very useful calendar; easy to use
directory; access to classes; targeted push notification; latest news; photos and videos;
communication in social networks. Important statistics and surveys were conducted, and the
results were taken into account in the analysis. According to students, the idea of a strong
university application was created.

Key words: mobile applications, interface, platform,e-learning, smartphone

Android technology is currently leading on the market among other mobile application
development technologies like Windows Mobile or iPhone, as it is the most common, widespread,
and affordable technology on devices of today’s market. Another most important fact about its
immense usage is the open source platform of Android. Android platform is a Linux-based system
designed for touch screen devices and tablets.

Interaction between users and computers occurs at the user interface, including ergonomic,
software and hardware aspects. On modern computers, there are the following central human-
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computer interface points: the graphical interface (on a monitor or computer screen), the touch
screen interface, the verbal commands (voice recognition).

The interface is that part of the software application through which the user interacts with
the computer, having the opportunity to express his or her intentions and to interpret the results of
the machine. The interface is not only designed as a visual part of the software, for most users it is
the entire computing system. Any interface can be useful, usable, and used.

If we imagine the component model of Android in the form of a hierarchy (Figure 1), then at
the very bottom, the core of the operating system will be located in the very basis. It provides the
functioning of the system and is responsible for security, memory management, power system and
processes, and also provides a network stack and a driver model. The kernel also acts as an
abstraction layer between the hardware and software [5].

Applications

[ Home ] [Gonlams ] [ Alarm ] [Calendey] [ Camera ]

Application Framework
Activity Window Content Package Telephony
Manager Manager Providers Manager Manager

Native Liabraries Android Runtime

[Medxa ] [SOLlle ] [Free‘rype] [ SSsL ]
) femne) (o) ()

Linux Kernel

Diaplay Camera Bluetooth Keypad usB
Driver Driver Driver Driver Driver

Figure 1 — Android Architecture

"Above" the kernel, as the middleware, is a set of Libraries, designed to solve common
problems requiring high efficiency which means this level provides implemented algorithms for
higher layers, support for file formats, encoding and decoding information, drawing graphics and
much more.

Here are some of the low-level libraries:

Surface Manager — the Android OS uses a composite window manager, like Compiz
(Linux), but more primitive. Instead of drawing graphics directly to the display buffer, the system
sends incoming drawing commands to the voiceover buffer, where they accumulate together with
others, composing a certain composition, and then displayed to the user on the screen. This allows
the system to create interesting seamless effects, to realize the transparency of windows and
smooth transitions.

Media Framework - libraries implemented on the basis of PacketVideoOpenCORE. With
their help, the system can record and play audio and video data, as well as output static images.
Many popular formats are supported, including MPEG4, H.264, MP3, AAC, AMR, JPG and PNG.
In the future, OpenCORE should be replaced by a simpler Stagefright framework.

FreeType — library for working with bitmaps, as well as for rasterizing fonts and performing
operations on them. This is a high-quality engine for fonts and text display.

SSL - libraries to support the same cryptographic protocol based on OpenSSL.

LibwebCore — the library of the well-known browser engine WebKit, also used in desktop
browsers Google Chrome and Apple Safari.

3D libraries — used for highly optimized drawing of 3D-graphics, if possible, use hardware
acceleration. Their implementation is based on the OpenGL ES 1.0 API.

SGL (Skia Graphics Engine) — an open engine for working with 2D-graphics. A graphics
library is a Google product and is often used in other programs.

libc is a library of standard C language calls (GNU libc from Linux) for small devices. It
wears the name Bionic.

SQLite is a lightweight and productive relational database management system used in
Android as the main engine for working with databases [4].
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According to one of the most recent US Mobile App Reports from comScore indicates that
over 70% of people aged between 18-34 use iPhones, which is almost twice more than Android
users. But the situation in the US will apparently have a difference comparing with other countries
for a clear reason. Additionally, as the statistic portal Statista shows, in the first quarter of 2017,
Apple sold 51.99 million smart phones with their iOS. In 2016, around 1.5 billion smartphones were
sold worldwide. There was no decrease on market, as over a third of the world’s population is
projected to own a smartphone by 2017. Android, introduced to the consumer market in 2007, has
been the leading operating system since early 2011, after taking over the top position from
Symbian OS. The number of Android smartphones sold increased from about 220 million units in
2011 to around 1.2 billion in 2015, while Symbian’s sales declined to about 28 million units in 2012,
and later on was discontinued. Android’s market share increased from two per cent in early 2009 to
nearly 82 per cent by the end of 2016. These growths are explained by the fact that many
smartphone manufacturers, such as Sony, Samsung and HTC, have all built phones designed
specifically for the Android system (Figure 2) [1].

@ Android @ iOS Microsoft @ RIM Bada* Symbian* @ Others

Figure 2 — Smartphone sales by operating system

More and more people are becoming mobile and the demand for new applications is rising
rapidly. Likewise, majority of universities in Kazakhstan have already launched or still working on
the University or college mobile apps that allow their users to work remotely. Although, mobile
application built for university is one of the main features every university is supposed to have.
Most universities find them extremely convenient and useful as it makes the education process
significantly easier [7].

Most students find mobile applications extremely convenient, since one can control all
educational process through one application. It's common that students forget to submit
assignments or any other papers, but the mobile app will remind a student about the deadlines.
Similarly, they will not spend enormous amount of time calculating their GPAs, the score they
should get to receive A or B, as the app will also include the option of putting student’s current
grades so that they will approximately know the grade they should get [2].

The concept is to develop an app as simple as possible, clear and certain for students and
foreigners as well. Every good university with a high reputation usually host honorable guests
during academic years. To experience the university and the area, it is good to have a guidance
application that will show the nearest cafes, libraries, or getaways. The app will definitely lessen
the trouble tourists may experience.

As expectation, new apps with more expanded features in online education will flood the
market in the near future. As effect, they will give access to e -Learning to much more people than
before and make e-Learning more widespread as people will be able to make use of it on the go.
Especially because the time seems to compress and people are traveling more and more and their
natural tendency is to use the time in their bengfit [6].

Steve Williams, co-founder and VP of sales and marketing for Campus Suite web platform
for universities and colleges, explained basic features any university app should have. He says:
“You have a website, emergency notifications, emails and other means of sending information, so
what features do you need on your app?” According to Williams, a good app should have the
following functions:
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Tight integration

Very useful calendar

Easy to use directory

Access to grades

Targeted push notification
Latest news, photos and videos
Social media connections [3]

According to the research results, students were conducted in a survey to provide the
functionalities the university mobile applications should have. The most common answers were
“timetable for students”, “grades’ calculator”, “information about the monthly allowance payment.”
Although, most of the respondents suggested developing a campus map (50%).They also have a
desire to have a feature of watching an updated university news (57,14%).

To find out the use of operation systems among students from Shakarim State University of
Semeymore specifically | run a survey of students of different years to figure out the proportion of
either platform users. Freshmen and sophomores were involved in survey: students of groups
‘Informatics” T-641, 11-702, 11-701. 93.75% of students were aged between 17 and 20. The
majority of students were fans of Android operating system, which makes a huge difference
comparing with the United States (70%), having Android supporting smart phones (81,25%)
(Figure 3).

Jpyrax

0%  10% 20% 30% 40% 50% 60% T0% 80% 0% 100%

Figure 3 — Rates of operation systems

Additionally, over 80 percent of conducted students replied that they use their smart phones
for both educational and personal needs (Figure 4). The rest equal amount of students voted for

”

“only educational purposes”, “mostly on educational purposes”, and “mostly for personal goals”.

0% 10%  20%  30%  40%  50%  B0%  70%  S0%  90% 100%

Figure 4 — Purposes of using smart phones among students

To conclude, it would be reasonable to develop an android mobile application of the
university, since the study found that it will help students to organize and centralize all the
university related information in one application. Although, 73.3% percent of respondents were
eager to have a university application with features like: campus map, information about the
university, news, events, timetables and photos.
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YHUBEPCUTETTEPTE APHAJIFAH CTYAEHTTEPOIH KO3KAPACbLIHA HETI3OEJINEH
MObuUIbAl KOCbIMWWANAPAObLIH APTbIKLUBbINBbIKTAPDI
I".E. bepikxaHoBa, LL.T. TanfatoBa

byn makanada aemopnap Android KocbiMwarapbiH a3ipreydiH HeziddepiH KbicKawia
Kapacmeblpbirn, KosidaHbaHbiH epekwernikmepiH mandadbl. [lezeHMmeH, onl 6aprbiK Heailai
yHusepcumemmik 6ardaprnamanapdbiy KaHOal Heaizai hyHkyusnapbl 6osnybl Kepekmiai myparibl
aknapammasl Kammudbl. CoHOal-aK, makanada epachukaribik uHmepgetic (MoHumopda Hewmece
KOMrbomep 3KkpaHbiHOa), CeHCOPbIK 3KpaH UHmepgelci, aybidwa nopmeHdep (GaybiCmbl maHy)
JKOHEe KOcbIMWaHbIH Heaizal pyHKkyusnapbl cekindi alam MeH KoMrbomep apacbiHdarbl
uHmepaeticmiH opmaribik Hykmesnepi marsnkbinaHalbl: mbifbi3 UHMeapayus, naddarns! KyHmisbe;
natidanaHbinamblH Kamarsoe;, CbiHbimapfra KO Xemkidy; Makcammbl mypde xabapraHObIpy
mypasnbl xabapnama; COHFbl XaHafbikmap; gomocypemmep MeH belHenep; oaneymemmik
xeninepdeai 6alnaHbic. MaHbi30bI cmamucmuka XeHe cayanHama Xypeisindi, an manday
Hemuxenepi manday  6apbicbiHda  eckepindi. CmydeHmmepdiH almybl  60UbIHWA,
yHUsepcumemmiH Kywmi emiHim udesicel xacariobl.

TyliH ce30ep: mobunblik KocbiMwanap, uHmepgelc, nnamgopma, 31eKmMPOHObI
OKbImMy, cMapmagoH

NMPEUMYLLECTBA MOBWUINbHbLIX MPUNOXEHWUA ANA YHUBEPCUTETOB HA OCHOBE
MHEHWA CTYOEHTOB
I".E. bepukxaHoBa, LU.T.TanratoBa

B amol cmambe asmopbl KOPOMKO 03HaKOMUJIUCL C OCHO8aMu paspabomku npunoxeHul
Android u npoaHanu3upogasnu ocobeHHocmu rpumMeHeHusi. Xoms, OH 8KroYaem UHgopMauur o
MoM, Kakue OCHOBHble ¢hyHKUUU OOIMKHbI UMemb gce ba308ble yHUBEPCUMEMCKUEe MPUITOXEHUS.
B cmambe makxe paccmampusaromcesi yeHmpasbHble moYKu UHmepgelica Mexo0y 4erio8eKkom U
KOMIMbOMEPOM, makue Kak gpaghuyeckuli uHmepagelc (Ha MOHUMOPE UnuU 3KpaHe KoMrbomepa),
UHmMep@elic ceHCOPHO20 3KpaHa, eepbaribHbie KOMaHObI (pacrio3HasaHue 20510ca) U OCHOBHbIE
yHKUUU  MPUSIOXKEHUS: mecHasi UHmeegpayusi;04eHb [ofie3Hbil  KareHoapb, rnpocmasi 8
ucrionib3o8aHuUuU oOupekmopusi;, docmyrn K kraccam; uesiegoe push-yeedomreHue; rocnedHue
Hosocmu; ¢homoepahuu U  eUOEOPOSIUKU;, CB853b B8 CouuasibHbiX cemsx. BaxHbie
cmamucmuyeckue OaHHble u 00630pbi Obinu rPoe8edeHbl, U peldyrnbmamsl Obiiu y4meHb! rpu
aHanuse. CoanacHo MHEHUsIM cmydeHmos, bbina co3daHa udesi CU/IbHO20 YHUBepCUMEMCKO20
MPUITOXKEHUS.

Knroyeebie crioea: MobusnbHbIe MPUOXEHUs, uHmepdgbedc, nnamgopma, 37EKMPOHHOE
obyyeHue, cmapmaoH

MPHTW: 45.03.05

A.A. OocekeeB, A.N. lembaHeHko, A.K. LLlanxaHoBa, I'.E.BepukxaHoBa
ocynapcTBeHHbIN yHMBepeuTeT nmenn LWakapruma ropoga Cemen

BO3OEUCTBUE NEKTPOMAIHUTHbLIX MOMEX HA UHTEIPAJIbHbIE MUKPOCXEMbI

AHHOmauusi: B cmambe npueedeHbl pe3ynbmambl  uUccnedo8aHusi  8usIHUl
3/71eKMpPOoMa2HUMHbIX MOMeX Ha UHmezpasbHble MUKPOCcXxeMbl. B cmambe npueedeHbl omnuyusi
COBPEMEHHBLIX MUKPOCXEM OM MUKPOCXeM C HU3KUM U CPeOHUM YPOBHEM UHMezpauyuu.
Obbekmom uccrniedoeaHuli S6MISAUCL, QU3IUYECKUE [POUECCHI 8 Kpucmarnnax CO8PEMEHHbIX
Mukpocxem rpu eoslelicmeuti Ha Hux CBY noned. Npedmem uccnedosaHuli 3mo mMOKosble U
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mernosbie PexuMbl 8 Kpucmarsax CO8PeMEHHbIX MUKPOCXeM rpu 8030elicmeuu MOUWHbIX
umnynscHbix CBY noned. Lenb pabomsl cocmoum 8 ycmaHO8/leHUU  hu3u4yecKux
3aKOHOMepHOCI’neL7 rnpouecco8 8 MUKPOCMPYKMYPHbIX J3JileMeHmax Kpucmarsia CO8PEeMEeHHbIX
MUKPOCXEM 8bICOKO2SO YPOBHA UHMeepauuu 80 8pemMs pa6omb/ 8 MOKOBbIX U merifio8bIX pexxumMax.
lposedeH aHanu3 ¢husuydeckux f6reHUU 8 MUKPOCMPYKMYPHbLIX dfieMeHmax MUKpocxem roneu
so3deticmeuss BUUOMII. PaspabomaHHble MemodOuKu npoeedeHuli aKcrepuMeHmMarbHbIX
uccredosaHul No3eonunu Hatimu pesyrnbmamsl 83aumModelcmeust.

Knrodyeebie crnoea: MUK,OOCXGMbI, rnomexu, uHmeepasibHasd MUKpocxema, Kpucmarisl,
MUKPOMPOUeCcCcop.

Criucok ycrosHbIX cokpawjeHull

BUAMISMI — BbICOKOMHTEHCUBHOE MMMYTMbCHOE 3NIEKTPOMAarHUTHOE nosne

UMC- nHTerpanbHas mukpocxema

NUOMIM- nmnynbcHoe anekTpoMarHuTHoe none

M- mukponpoueccop

CBM — cBepxBbICOKME YaCTOThI

OA — anekTpoHHas annapartypa

OM — aneKTPOHHbLIV Moy b

OMW — aneKkTpoMarHUTHbIN UMMYNbC (M3NyYeHne)

OMI1 — anekTpomarHuTHoe none

OCP — anekTpocTaTuyeckuin paspsag

1. O630p pabor no HenocpeaACTBEHHOMY BO3OEUCTBUIO  MMNYNbCHbIX
3NEeKTPOMarHUTHbIX Nonen Ha MUMKPOCXeMbl

BonbwKNHCTBO paboT B HacTosillee Bpemsi MOCBSILLLEHO MCCNegoBaHUI0 BO3AENCTBUS
BUOMI1 Ha coBpeMeHHyto OA (BbICOKOYACTOTHbIE ONOKM CNyTHUKOBBIX a@HTEHH, KOMMbIOTEpHI,
Tenesnsopbl, MOOUIbHbIE TenedoHbl, 6OPTOBYIO annapaTypy, NEKTPOHMKY aBToOMOOMNEn, u 1.4.).
MonoGHble nccneposaHua npoeoasatca B CLUA: B Air Force Weapons Laboratory, U.S. Army
Engineering Research and Development Laboratories, Stanford Research Institute, Northrop
Corporate Laboratories, Sandia Corp, Bell Telephone Laboratories, Kaman Nuclear, Mississippi
State University and Sandia Laboratory, U.S. Army Mobility Equipment Research and
Development Center, Harry Diamond Laboratories, Boeing Company, Naval Ordnance Laboratory,
Sperry Research Center, Mission Research Corp u gpyrux HaydHbix uUeHTpax B CLUA. B
rocygapcrteax 3anagHon EBponbl nofobHble mccnefoBaHus nposogaTcs Bo dpaHuum, Utanuum,
Mpeunn, MNepmanum, Benukobputanum, Lsenuapmm. Kpome Toro, nccnegoBaHus no Bo3gencTaeuio
N3OMI Ha pagmoanekTpoHHyto annapaTtypy nposogatcs B M3pawune, Asctpanun, HOxHon Kopee,
Kntae, AnoHun.

B HambGonblien cteneHn paboTbl MO JaHHOMY HanpaBlieHUHO ocBelleHbl B 063ope K.
bayma, cgenaHHom B 2001-2002 rogax. 9QtoT 0630p caenaH 6onee yem no 4000 pabot, B
ocHoBHOM uccnegoBatenen n3 CLUA. BonblumHcTBO 3TKX paboT nocesiweHo reHepaumm OMU, Ho
AocTtaToyHo 6onbluoe KonnyecTso paboT cogepxaT pesynbTaTbl UCCeaoBaHUA MO BO3AENCTBUIO
Ha pPagMO3NEKTPOHHY annapaTtypy W NHUM CBA3U. Paspo3HeHHble U HeCUCTEMAaTU3NPOBaHHbIE
cBegeHns o Bosgenctaum MOMIT Ha pasnnyHble yanbl DA.

Ocobo crnegyeT oTMETUTbL UccnenoBaHus no sosgenctenio MU Ha OA, npoogumeblie B Kb
«MonHusa» (r. XapbkoB) noa pykoBoacTteom npodeccopa KpasueHko B.W.

B Poccum wuccnepgoBaHua no  Bo3genctBuio QMW Ha  anemeHTHyo 6asy wn
pPaaMo3NeKTPOHHbIE KOMMOHEHTbI npoBogAatcs B Mockee (MPTWU, akagemwna XXykosckoro), C.-
MeTepbypre, BopoHexe, HmkHem Hoeropoge, HoeBocnbupcke, PoctoBe. He ymeHbllasi Bknaga
POCCUMINCKNX YYEHbIX, HXE OCTAaHOBUMCS B OCHOBHOM Ha noaxogax K NpoBeAeHW0 MccrnefoBaHui
n pesynbtaTax paboTbl uccnegoBaTenbCKMX rpynn B Xapbkose n Cumdeponorne.

B YkpauHe, nccnegosaHus no HenocpeactseHHoMy Bo3genctanto BUMOMIT Ha pasnuyHblie
y3nbl n ycTponctBa OA C aHanvM3oM BO3L4ENCTBMS HA 3MNeMeHTHylo 06asy, Npou3BOAMNUCH B
HaumoHanbHOM Hay4HoM ueHTpe (HHL) «XapbKOBCKUIN PU3NKO-TEXHUYECKUA UHCTUTYT» (XDTU)
nog pykosoacTteBoM npodgeccopa Marael .M. [JaHHble wuccnegoBaHUA OCYLLECTBAANUCL B
cBobogHOM  npocTpaHcTBe. bBbIMO  OTMeYeHO  BAMSIHME  NONSAPM3aLMOHHOrO  dhakTopa
(pacnonoxeHus MUKpPOCXEM OTHOCUTENBHO BEKTOpa HaNPs>KEHHOCTU nagatoLemn
9NEKTPOMarHUTHOM BOSHbI) Ha ctomkocTb MIMC wn pasBuTue gerpagaumoOHHbIX NPOLECCOB B
MUKPOCTPYKTYpax Kpuctanna. BnvsHue nonapusaumoHHOro gaktopa Ha CTOMKOCTb MUKPOCXEM U
pasBuTME [AerpagaunMoHHbIX MPOLECCOB aBTOPbl O0O0O03HAYUIIM  KaK «aHTEHHbIN  MeXaHU3M»
Bosgencteus BUMOMIT Ha MMC. Bbino Takke oTMEYEHO, YTO B HaubOmMbLUEN CTEMNEHUM MNpU
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BO3AENCTBMU MOLLHbIX MONEN BbIropaeT MeTannm3aumsi, B 0COGEHHOCTM KOHTAKTHbIE NMOLLaaKN.
MmnynbcHass MOLLHOCTb, KOTOpas nofdaBanacb Ha MUKPOCXeMbl, Obina CToNb Benuka, 4To
MeTannusauusa OykBanbHO B3pbiBanacb Mocrne BO3AEWCTBUSA, C pa3bpbl3armBaHMeM MPOBOASLLErO
MaTepuana Ha gpyrme MUKPOCTPYKTYpHble anemeHTbl. Mpoxorn meTtannusaumm Habnioganucb B
HECKONbKNX MecTax KpucTtanna, T.e. npobon pa3BmMBancsa Mo HECKOSbKMM MyTaAM, B OTNU4YME OT
crnyyass umuTaumm  Bo3genctemsa. BosgenctByowmMM  pakTopoM  Obiflo  3NeKTpoMarHMTHoe
N3nyyYeHne Co CNeKTPOM, COABMHYTbIM B BbICOKOYACTOTHYO obnacTb. MiccnegoBaHusa nokasanu, 4Yto
BO3AEWCTBME MOLLHbIX MMMYMbCHbIX MOMen Ha anemMeHTHyto ©6asy OA npuBoguT K
KaTacTpouyeckum OTKasam MnosynpoBOOHUKOBbLIX NPUOOPOB, a, cnegoBaTenbHO, M K BbIXo4y
annapatypbl u3 cTtposi. WccneposaHus, nposegdeHHble B XPTU no Bosgenctesuio OMU Ha
anemMeHTHyto 6a3y u OA, nernm B OCHOBY KOMMJEKca CTaHAApTOB MO CToMkocTM JA K
3ANEeKTPOMarHMTHbIM nonsM. MccnegoBaHns nNo  HenocpencTBEHHOMY BO3OENCTBUIO  MOLLHbIX
N3MI 6binn npoBedeHbl AN MUKPOCXEM CO CPEeAHMM YPOBHEM MHTerpaumm (C 04HOCIOWHOMN
MeTannusauuen).

2. CoBpeMeHHbleé MUKPOCXEMbI, UX OTIMYUA OT MUKPOCXEM C HU3KMM U CpeaHUM
YPOBHAMM UHTErpauumn

lMepexon B MUKpOCXeMax OT antOMUHMEBLIX MPOBOASALLMX CTPYKTYP K MeAHbIM, Obin
obycrnoBneH [[BYMSA OCHOBHbIMW MNPUYMHAMWU: BO-NEPBbLIX, CUSTIbHOW MPOCTPAHCTBEHHON W
OMWYECKOW HEOLHOPOAHOCTbIO aNtOMUHUEBBIX NMHWA, @ BO-BTOPbIX, HU3KOW MPOBOAMMOCTLIO U
TENonpPoOBOAHOCTLIO, YTO 0COOEHHO BaXKHO And NoBblweHus beicTpogenctena VMC.

B TO Xe BpemMs npu ncnonb3oBaHUM MeaHbIX uHun B UMC nmetoTca cBoM TPYAHOCTM:
Medb, OCOBEHHO NpW HarpeBaHUK, CUIbHO AUDHPYHOUPYET B KPEMHUNA.

B coBpemeHHbIX MUKpOCXeMax Ans co3gaHus Gapbepa, npenaTcTeylowero anddysum
Mean B KPEMHMWIA, UCNOMb3YHOT 3alUMTHbIE TaHTANOBbIE NIIEHKW, pasgensiowme MegHble fMHUK C
KPEeMHUEM N OKCUOOM KPEMHMSI.

Bo MHOMMX cOBpEeMEHHbIX WHTerparnbHbIX MUKpOCXeMax MpuUMeHseTca 3awmTa  oT
anekTpoctatmyeckoro paspsga (OCP). Ho wn 6Gonee Bbicokme y MeauM Tenno- MU
3NEeKTPONPOBOAHOCTb, a Takke Hannune B IMC 3awmtbl o1 SCP He MoryT cnact¥ MUKPOCXeMbl OT
cTaTnyeckoro anektpuyectea. Ha puc. 1 npmBeaeHbl hotorpacdum npoxora MeAHbIX FMHUA Npw
BO3OENCTBMM CTaTU4ecKoro anektpuyectsa. MegHble B TaHTanoBonW 060M0YKE  NUHUK
paspywanucb npuv BO3OEWCTBMU OOUHOYHOTO BMOEOUMMYSbCa HanpsXKeHus ¢ amnnuTyaoun
nopsgka 7,5 kB (5 kB — HanpsikeHne, Ha KOTopble paccynTaHbl 3awmTHble uenn ACP UMC.

[MprBeOeHHbIN Bbilwe KpaTkMi 0630p NokasbiBaeT, YTO COBPEMEHHbIE MUKPOCXEMbl CUITbHO
otnuyatotcs ot MMC, ans KoTopbix paHee Oblnn nNpoBeAeHbl MCCcnegoBaHUs Mo BO3OEWCTBUIO
UMNYMbCHBIX 3NEKTPOMarHUTHbIX nofner u paspaboTtaHa YMCREHHO-aHanuTMyeckass Moaensb,
Nno3BONIAOLLAS NPOrHO3NpPOBaTh pe3ynbTaT NPU TakoM BO3OENCTBUM.

—ra= |,:-.-r-| rm »h

b "..'. L]
PucyHok 1 — Tennosoe paspyLleHne MeaHblX NMMHUA NpyY BO3AENCTBUN CTaTUYECKOro
anekTpuyecTea

OCHOBHblE OTNNYMA COBPEMEHHBIX MWKPOCXEM OT TeX, AN KOTopblX paHee 6binu
npoBedeHbl WUCCNedoBaHWs MO BO3OENCTBUIO  ANEKTPOMAarHUTHOIO  U3MyYeHusi, COCTOAT B
cnegyowiem:

e YMeHbWMNUCb pa3mepbl 6a30BON AYENKM Ha KpucTanne, a, creaoBaTenbHO, U pasMepsl
MUKPOCTPYKTYPHbIX ~ 9reMeHTOB.  Pa3amepbl  aKTMBHbIX ~ MUKPOCTPYKTYPHbIX  3NeMEHTOB
(TPaH3ncTOpOB) YyMeHbWMMCL ©Gonee 4Yem B 3 pas3a, a TOMWWHA MPOBOAALMX MNNEHOK
ymeHbwnnace 6Gonee 4Yem B 10 pas. CreneHb uWHTErpaumMm (KONMYECTBO  aKTUBHbIX
MUKPOCTPYKTYPHbIX 3f1IEMEHTOB Ha eAnHULY NroLaan) yeenudmnace Ha 3 — 5 nopsgKoB.
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e BmecTO anwoMuvHUsS B KayecTBe MaTtepumana [Ansg MpOBOASALMX  MUKPOCTPYKTYPHbIX
31eMEHTOB B OCHOBHOM MCMNOJIb3yeTCA MeAHble MPOBOAHNKM B TaHTAN0BOM 060M0YKe.

e B oTnnuyne OT TPEXCNOWHbIX CTPYKTYpP B KpUcTanmne ¢ O4HOCMOWHOW MeTannusauuen, B
COBPEMEHHbIX MMKPOCXEMax UCMONb3yeTcss MeTannmaaums, cogepxailan gecatb u 6bonee cnoes.

o [lpakTuyeckn BCe COBPEMEHHbLIE MUKPOCXEMbl UMEKT 3aluTy OT SMEeKTPOCTaTUYeCKOro
anekTpuyecTtsa. PaHee paccMOTPEeHHbIE MUKPOCXEMbI TAKOW 3aLUUTbI HE UMESN.

e B HacTosllee BpeMst UMEET MeCTO TEeHOEHUUS K IKPaHMPOBaHMIO MUKPOCXEM, B MEPBYHO
oyepenb MUKPOMPOLLECCOPOB, MUKPOKOHTPOMNSIEPOB, MUKPOCXEM MaMATU, MUKPOCXEM MPUEMHUKOB
N nepenaTymkoB, a Takke MMKPOCOOPOK M3 MUKPOCXeM C noanoxkamun Ha Si n GaAS (cuctembl
SiP). MNMpoBeaeHHble paHee uccnenoBaHMsa BooOLLE He 3aTparMBanu BONPOCOB MO BO3AEWCTBUIO
3NEKTPOMarHMTHOIO M3ry4YeHUs Ha SKPaHMPOBAHHbIE MUKPOCXEMBI.

BbiBoabl

O630p no BosgencTeuio BUMIMIT Ha nonynpoBogHukoBble Npubopbl, a Takke 0630p
COBPEMEHHOIO COCTOSIHMA M TEeHOEHUMA PasBUTUA MUKPOINEKTPOHUKM MO3BONMSET chenatb
cnegyoLwime BbiBOAbI:

1. AMUTauMOHHBbIN  NOAXO4 ~ MO3BOMSIET  UccnegoBaTb  MOBedeHue  OUCKPETHbIX
NosynpoOBOAHMKOBbLIX NPUBOPOB, MUKPOCTPYKTYPHbIX arnemeHToB MMC B Hanps»KeHHbIX TOKOBbIX U
TENMOBbIX pexuMmax, OOgHAKO OH He CBA3bIBAET XapakTepUCTUMKU BO3AEWCTBYOLWEro daktopa u
obbekTa ¢ pe3ynbTatoM BO3AENCTBUS.

2. Ona wccnepoBaHua  Bosgencteua  BUWGOMIT Ha coBpeMeHHble  MWKPOCXEMb
LenecoobpasHo UCMOMb30BaTb BOMHOBOAHbIE METOAbl C HEMNOCPeACTBEHHbIM BO3LENCTBUMEM
3NEKTPOMarHUTHOro mnsny4eHns Ha Hux. Metoaumkn, paspaboTtaHHble B THY, no3sonunu cessaTb
XapaKTEPUCTUKN BO3LEWCTBYOWEro daktopa, XapakTepUCTUMKM MUKPOCXEM C pPes3yfibTaToMm
BO34ENCTBMS, ONpeaennTb MOPOroBble 3HAYEHWs BO3LENCTBYIOLLErO W3NyYeHWUs, npu KOTOPbIX
HaunHaTca cbon B pabote MMC, gerpagaumoHHble SBRIEHUS U MPOMCXOLAT KaTacTpodmyeckme
OTKasbl. JKCMEpMMEHTasnbHbIE  WCCNeAoBaHMs  CnocoOCTBOBaNMM  CO34AHUKD  YUCHIEHHO-
aHanutnyeckon Mogenu B3aumogenctenss WMNOMIT € MUKPOCTPYKTYPHbIMW  3rieMeHTamu
paccmMaTpMBaeMOro Kracca MUKPOCXEM.

3. BonHoBoaHble uccnegoBaHusa No HenocpeacTseHHoMy Bosdenctenio BUNIMIT Obinum
npoBedeHbl ONd MUKpocxeM, pa3spaboTaHHbix 6onee 40 net Hasag. CoBpemeHHble MMC
3HAUYNTENBbHO OTNNYAKTCA MO CTENEHM NHTErpaumm, TEXHOMOMMK, UCMONb3YEMbIM MaTepmanam, rno
cBoemy (DyHKUMOHaNbHOMY HasHadeHuto. WccnegosaHun no Bosgencteno BUUMOMIT Ha
COBpPEMEHHbIE MUKPOCXEMbI HE NMPOBOAMITOCS.
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MHTEIMPAINAObIK MUKPOCXEMAJAPFA JJIETPOMAITHUTTIK KEQEPIIHIH ©CEP ETYI
A.A. iocekees, A.[. dembsaHeHko, A K. LLanxaHoBa, I".E. BepukxaHoBa

Makanada uHmezparnodbik MUKpocxemarnapsa afiekKmpomazHUMmIK kedepaiHiH acep emyiH
3epmmey Homuxesiepi kenmipineeH. Makanada Kasipai 3amaHfbl MUKPOCXeMaMeH opma XoHe
memeH OeHaelrni UHmMezpauyusisibl MUKpOCXeMaHblH albipMawbiibiFbl 6epinzeH. 3epmmey HbiCaHbl
yrbmpa xorapbl xuinikmi epicmepdiH acepi 6osiFraH Ke3deai Kasipai 3amaHfbl MUKpocxemarnapObiH
KpucmasdapbiHOarbl ¢husukarnbiK yoepicmep 6osbin mabsiiadsl. S3epmmey0iH makbipbibbl Kasipai
3aMaHfrbl MUKpocxemarnapOarbl Kasipai 3aMaHfbl XoHe XblyrblK xafdaunap, Xofapbl Kyammal
umnynscmi epicmepdiH xofapbl xuinikmepliH acepi. XKyMmbicmbiH Makcambl arbiMOarbl XOHE
XKblly xarlalinapbiHOa XyMbIC icmey Ke3iHde uHmeespauusiHbiH Xofapbl OeHeeliHOeai Kasipei
MUKpoOcxemarap  KpucmarbiHblH — MUKPOKYPbIbIMObIK — anemeHmmepiHdeai  npouecmepOiH
usuKanblK 3aHObINbIKMapbIH Kypy 60nbin mabbinadsl. XKofapbl KapKbIHObI  UMMYIbCMIK
anekmpomasHUMmMIK epicmepdiH MuKpocxemarsapbiHOarbl MUKPOKYPbIbIMObIK 3nemMeHmmepdeai
usukanblK Kybbinibicmapdbl manday Xypeisdinedi. OkcriepumeHmMmIK 3epmmeyrnep xypaidydiH
a3ipneHaeH adicmepi e3apa apekemmecydiH HomuxxesiepiH mabyra myMKiHOIK 6epOi.

TyliiH ce30ep: Mukpocxemarnap, kedepeinep, uHmezpandbl MUKPOCXema, Kpucmarl,
MUKpornpoueccop

EFFECT OF ELECTROMAGNETIC INTERFERENCE ON INTEGRAL MICROCHARGES
A. Dyusekeev, A. Demyanenko, A. Shaikhanova, G. Berikkhanova

The article presents the results of a study of the effects of electromagnetic interference on
integrated circuits. The article describes the differences of modern microcircuits from low and
medium integration microcircuits. The object of research was the physical processes in crystals of
modern microcircuits under the effects of microwave fields on them. The subject of research is the
current and thermal conditions in crystals of modern microcircuits under the influence of powerful
pulsed microwave fields. The purpose of the work is to establish the physical laws of the processes
in the microstructural elements of the crystal of modern microcircuits of a high level of integration
during operation in current and thermal conditions. The analysis of physical phenomena in the
microstructural elements of the microcircuits of the exposure fields of VIEEMP is carried out. The
developed methods of conducting experimental studies allowed us to find the results of the
interaction.

Key words: microcircuits, interference, integrated circuit, crystal, microprocessor
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BUOJIOInA fblJiIbIMAOAPDI

BUOJIOTMYECKUE HAYKU

FTAXP: 34.21.15

Y.K. AxaHoB, P. Auns6apkaHoBa, XX.P. EnemaHoBa, C.)XK. JlecbekoBa
M. ©yesoB aTtbiHOafbl OHTYCTIK KasakcTaH MemnekeTTik yHuBepcuTeTi, LUbIMKEHT K.

KOWKAPJIAPAObIH WbIFY TErHIH ONTAPOAH ANbIHFAH LUSYETTIH CANACbI MEH
M¥3OATbIMN - KATbIPYFA TO3IMAINNHE SCEPI

AHOamna: Makanada Kas3akmbiH KbIIWbIK XyHOI KYUpbIKMbI KOUMapbIHbIH 8pmypiii
myKbIMOapbIHbIH amaribiK acblil MyKbIMObl KOWKapapbiHaH anbiHFaH wayemmepodiH canacbl MeH
My30ambin — Kamblpyra me3simoiniaiHiH myKkbiMObIK ¢hbakmopriapra balisiaHbiCmbl epeKkwesiikmepiH
canbicmbipmaribi mypoe 3epmmey MakcamblHOa Xypai32eH fbiibIMU — 3epmmey XYMbICbIHbIH
HemuXernepi KapacmbipbiriFaH.

Ocbl myprbida 6i3 spmypi Kol myKbiMOapbiHbIH KOWKapiapbiHbIH WayemmepiHiH canachiH
JKOHe OHbIH My30amyfra megsimainiaiH canbicmbipMarbl mypoe aHbiKmay makcambiHOa 3epmmey
JKYMbICmapbiH XYypai30iK.

3epmmeynepdiH Hamuxxenepi natdanaHydbiH XoHe a3biKkmaHOblpy OeHzeliHiH 6ipdel
pexumiHOe woayemmiH KapKbiHObI my3inyi KolnapObiH opdabacbl MyKbiMbIHbIH KOWKapiapbiHOa
bornraHObifbiH Kepcemmi, onapda 1 mn weayemmeai ypbikmapObiH KOHUeHmpauusicel edinbal MeH
KbINWbIK XyYHOI KyUpbIKMbI Ka3akbl MmyKbIMHbIH KOWKaprapbIMeH carnbicmbipFraHda, colKeciHwe —
0,42 xoHe 0,57 mnpd. xorapbl 605101 (P<0,01). CoHdal-aK askynammapdbiH eH ken menuepi de
opdabacbl MyKbIMbIHbIH KowkapsiapbiHOa 6050bl, an edinbali MeH Ka3akmbiH KbIAUWbIK XYHOI
KyUpbikmbl  KOU MYKbIMHbIH KOwkKaprapbiHOa Oyn Kepcemkiw aHaryplibiM memeH 601510bl,
alibipmawbinbifel calikeciHue — 0,26 xoeHe 0,13 mn (P<0,01) Kypadsil.

Ocsbinatiwa, warblnibicmbipy me3seiniHeH 6acka yakbimma ypnafbiHbiH canacbl bolbiHwWa
mekcepineeH KowkapnapoblH wayemmepiH arnbin mepeH My30amhbir y3aK yakblim cakmayra XoHe
Kalma epimineeH woayemmepOid canarsnblK Kepcemkiwmepi xofapbl 60siFaHObIKMaH cayribiK
KoUnapOdb! ypbikmaHObIpy ywiH natdanaHyra 6onambiHObIFbIH KEpcemmi.

TyliiH ce30ep: OJsiKynam, weayem, KOHUeHmMpauusiCbl, KO3falfbiWmblfbl, eMipuweHoiai,
akpocoma, my3dambirn-Kkambipy, mesimoisiei

CenekumsnbiK XXyMbICTa aybin LapyalbiibliK MangapbiHbiH kebeto kabineTTiniriHiv, anpbikwa
MaHbI3bl 6ap, cebebi man TonTapblHbIH OHIMAINIMH XKEeTiNgipy XoHe KoM eTiH eHAipyaiH OeHrewi
MangapabiH kebeto kabineTTiniriHe Tikenen 6annaHbICTbl. Ayblilapyallbifblk MangapabiH kebeto
kabineTTiniri onapablH TYpiHE, TYKbIMbIHA, XacblHa, »KbIHbICbIHA, AEHIHIH caynbifblHa, GaFbIN-KyTiny
XafganbliHa, ecipinin xaTkaH opTafa, Xbll MesrifiiHe, Tafbl ga Oacka kentereH dakrtoprapra
6annaHbICcTbI [1].

Acbin TyKbiMAbl KOLWIKAprapAabl nanvganady TWiMAiniriH apTTelpy TocCiniHiH Gipi KonnapabiH,
kebel MayCbiMblHAH ThIC YyakbITTa My3gaTtbifFaH LIAyeTTepdi ganbiHoay ecebiHeH onapabl
aKcnnyatauusanay mepsiMmiH y3apty 6onbin tabbinagbl. Ocbl cebenTi, Kbl Me3rini MeH apTypni
TYKbIMAbl KOLKaprapgbl navganaHy pexXuMiHiH onapAblH XKblHbICTbIK GenceHainiriHe, WayeTTiH
canacbl MeH MerLLIepiHe XaHe TepeH My3aaTyra TesimAiniriHe acepiH 3epTTey YIKeH fbifibIMU XXoHe
ToXipnbenik KbI3blFyLWbInblK Tyablpyaa.

Acbin TykKbIMObl KOLIKAp LWAYETTIH Y3aK YyaKblT cakTay MoCefeciHiH TesgeTinin wewinyi
onapgbl Xbln 6orbl GapblHWa TWIMAI NanganaHyfFa, wayeTTepai Xbingap Gowbl cakTayfa >kaHe
reHeTUKanblK MaTtepuaniblH KaXeTTi KOpbIH XWHaKTayfa, CoHOam-ak onapAbl ipiktey, TyKbIM
apanblk 6yaaHaacTbipy MEH XaHa TyKbiMAapAbl any makcaTbiH4a KOwKaprapAblH, My3gaTbifiFaH
LIBYyeTTePiH LWEeKTeyCi3 MenLwepae Tacbimangayra MyMKiHaik 6epegai.

LWoyeTTi TepeH My3gaTbiN-KaTblpy TEXHOMOIMACBIH KeTingipyoe >KeTKeH XeTicTikTep
XbIHBICTbIK MAyCbIM KE3EeHiHAE Ken caynblKTbl YPbIKTaHAbIPY YLUIH WaFbINbICTbIPY MesriniHeH 6acka
yaKbITTa yprafblHblH, canacbl OOMbIHLLA TEKCEPINreH KowKapnapAblH WayeTTepiH anbin, XXuHakray
apKbiSibl onapabl Nanganadyabl KapKblHAATYAbIH, XXaHa MYMKIHAIKTEPiH awTbl [2].
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LleyeTTi KpUOKOHCepBauusanay ogici acbin TykbiMAbl KOLKaprapAdblH XYMbICbIH eaayip
XKOfapbinaTyFa, ypnarblHbiH canacbl 60MbiHLA onapabl TeKCepyai TiMAi XKyprisyre, xxaHyaprapabiH
Xofanbin 6apa xaTkaH TyKbiMOapbl MeH nonynsauMsinapbiHbiH Aa LWayeTTepiHiH 6aHkiH acayra,
Gafanbl reHodpoHATHI enimi3giH iWwiHae, coHaan-ak eniMi3geH TbiC Xepnepae Ae  KonaaHyra
MYMKiHAiK 6epegi [3].

Kasipri TaHga >xeke aHe Xac epekweniriHe 6annaHbICTbl, MaycbiMablK ¢hakTopnapaaH
Gacka weayeTTepaiH canacbl MeH My3aaTTbin — KaTbipyFa TO3IMAINIriHIH TYKbIMAbIK dhakTopnapfa aa
GannaHbICTbl aybiTKybl OONaTbIHALIFLIH ASNENAENTiH aykbiMabl 9aebueTtep 6ap [4].

FanbimgapablH,  3epTTeynepi MeH KOM  LapylbibifbiHbIH - ToXipnbeci oTaHablK  KOW
TYKbIMOAPbIH Xannan acbinganabipy XXYMbICbl TYKbIM iLWifiK cenekumsa agiciMeH ae, TyKbiM Kyanay
apKbInbl Xakcbl OepineTiH aca Garanbl kacnetTepi bap 6acka KoM TyKbIMAAPbIHbIH «KaHbIH KYIO»
aficimeH e icke acblpbinybl TUIC ekeHAiriH pactanabl. Onapfra KovnapablH opaadachinbIk TYKbIMbl
Ja xaragbl.

KonnapablH opaabacbinblk TYKbIMbIH OTaHAbIK KOV TYKbIMAAPbIHbLIH, CanacbklH KOFapblnaTtaabl
JereH nikip TonbifbIMEH pacTangbl en caHanmbld. byFaH kenTereH fbibiMU 3epTTeynepain,
HaTwxenepi meH 2001 >xbingaH 6actan enimisgid Kon WwapyawnbifbiHaa efinbéan MeH KasakTbiH
KbIMNLWbIK KYHAI KYNMPbIKTbl KOW TYKbIMbIHBIH, KOLUKapnapbiHblH, Toxipnbeae kongaHbinybl OyfaH
penen donagbl.

bisgiH enimizge opgabacbl KOWM TYKbIMbIHBIH, KOLWIKaprapblH €Ki OafbiTTa nanganaHagbl:
Tikenem man ecipeTiH wWapyawblfblKTapaa XoHe MeMIEKeTTIK Man LapyallbilblKTapbiHbIH,
Gipnecrtiktepi apkbinbl navganaHy. Opgabacbl KOW TyKbIMbIHbIH, acblfl TYKbiIMAbl KOLUKapapbIH
TMIMAI XoHe yTbiMAbl nanganaHygblH Tafbl Oip odici TepeH My3gaTy MeH Kowkapnapablh
LWeyeTTepiH y3akK yakblT cakTay afictepi 60nybl MyMKiH, COHfbIChI €MiMi3 YLUIH XaHa >XaHe cupek
Ke3geceTiH HeMece Xonbinbin Bapa kaTkaH KON TYKbIMOapAblH KOLLKapnAapbiHbIH, LISYETTEPIH Xbin
©oVibl X)XaHakTayablH 6onawarbiH awagbl.

Ocbl Typfblga 6i3 opTypni KOW TyKbiMAApbIHbIH, KOLIKaprapblHbIH, LISYETTEpiHiH, canacblH
XOHe OHblH My3gaTyFa TesiMAiniriH canbiCTblpManbl TypAe adblkTay MakcaTblHOa 3epTrey
XYMbICTapblIH XYpri3gik (1 kecte).

3epTTey 3ep3atbl peTiHae OHTYCTiK Kasakctan obnbickl, Opgabackl aygaHbl, Atapka engi
MeKeHiHAe opHanackaH acbin TykeiMabl «Cepanbl» LapyallbifbiFbiHAA 6CIPINEeTiH KbIfLWbIK KYHA
KYMPLIKTbl opdabacbl KOWM TYKbIMbIHbIH, XXaHe ApbIiC aydaHbl, «XXaHa Kyoblk» engi MekeHiHge
opHanackaH «[llepHeban» LapyallubinbifbiHAA ©CIPINeTiH KasakTblH KbIfLWbIK KYHAI KYUPbIKTbl KONbI
MeH eginban Kon TykbiIMAapblHbIH acblfl TYKbIMAbI KOLLUKAPIapbIHbIH, LWAYETTEpPi anbiHAbI.

1 — kecte. lleyeTTepaiH canacbl MeH My3gaTtbil — KaTblpyFa Te3iMAiNiriHiH, TYKbIMAbIK
dakTopiapfa 6annaHbICTbl aybITKybl. (N = 5)

Kon XKaHagaH anbiHFaH wayet MyspaTbinbin-epiTinreH wayet

TYKbIMbI 5 3890 M
H;(ZFHT_ ¥pbIKTapabiH ¥pbIKTapablH ¥pbIKTapablH Tanl_ Akpocoma- Sé?;ﬂblaﬂ?lg-
H KO3FamnfbllW- | KOHLEHTpauus- KO3FanfblLL- . napapiH Karblpyra
Merepi, OMipLLUEH- Tesimainiri,

Tbifbl, 6ann cbl, MApa/mn TbIfbl, 6ann . cakTanybl, % o
M niri, cafat %

Enin6an 1,08+0,06 8,29+0,17 3,21+0,17 4,3+0,04 8,1+0,2 81,5+0,91 72,4+2,21
Opgabachbl | 1,34+0,07 8,41+0,25 3,63+0,18 4,6+0,03 8,5+0,5 89,1+0,78 86,4+2,69
KKKK 1,21+0,10 8,17+0,21 3,06+0,16 4,0+0,02 7,9%0,2 79,8+0,88 70,3%£3,51

Eckepmne: KKKK — KazakmbiH KblnuwibIK XYHOI KYUpPbIKMbI KOUbI

3epTTeynepaiH HaTwkKenepi nNavganaHydblH >k8He asblKTaHablpy OeHrewiHiH,  Gipaen
pexumiHae LWayeTTiH KapKblHAbl Ty3inyi kKonnapablH opaabackl TYKbIMbIHbIH, KOLLKaprapbiHAA
OonfanabiFbIH KepceTTi, onapaa 1 Mn WwoyeTTeri YpbIKTapAblH KOHUEHTpauuschl eaindanm meH
KbINLLbIK XXYHAI KYMPbIKTbI Ka3akbl TYKbIMHBIH, KOLLKAprapbIMEH canblCTbipFaHaa, carkeciHwe — 0,42
xoHe 0,57 mnpg. xofapbl 6ongbl (P<0,01). Conpan-ak agKynatTapablH €H Ken menwepi ge
opaabachbl TYKbIMbIHbIH KOLWIKaprnapbiHaa Gonabl, an eginbdai MeH KasakTblH KbIMWbIK KYHO
KYMPLIKTbI KOM TYKbIMHbIH KOLIKapnapblHOa Oyn KepceTKill aHafyprbiM TeMmeH 6Gongbl,
anblpMallbInbIFbl cankeciHwe — 0,26 xeaHe 0,13 mn (P<0,01) kypaabl.

Mysgatbin — kaTblpyFa eH TesiMai wayeT opgabackl KOW TYKbIMbIHbIH, KOLLKaprapbliHAA
Gonabl, onapaa epiTkeHHeEH KewiH >xapaMcbl3 6onfFaH wayeTTepain, navbidbl — 13,6% Kypaapl, an
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eninba MeH KbINWbIK KYHAI KYMPbIKTbl Ka3akbl TYKbIMHbIH KOLKapnapbiHga Oyn kepceTkil
colkeciHwe 27,6 xoHe 29,7% TeH 6onabl.

EpiTinren wayeTTepaiH cananblk KepceTkiTepi KowkapnapablH 6apnbik Tontapbl 60MbiHLWA
Xofapbl. bipak wayeTTepaiH Ko3fanfbllWThIFbIHLIH, KOPCEeTKilWi KonnapablH opaabackl TYKbIMbIHbIH,
KolKaprnapblHAa Kas3aKTblH  KbIIWbIK KYHOI  KYWMPbIKTbl  KOW  TYKbIMHbIH, ~ KOLLKapfiapbIMeH
canbicTbipfaHga — 0,6 6annfa xofapbl 6onabl (aHblk anbipmalwwbinbikta (P<0,001)). byn kesge
COHbIMEH KaTap 3aKbiMAaHFaH akpocomManapdblH Nanbl3bl Ka3akTblH KblMLWbIK XXYHAOI KYNPBIKTbl KO
TYKbIMHbIH KOLLKapnapbIHbIH, LWaYyeTTTepiHAe xofapbl 6onabl xaHe 20,2% kypaabl. CoHaan-ak byn
KepceTkiw einban TyKbIMbIHbIH, KOLLKaprnapblHaa Aa xofapbl (18,5%) 6onapbl, an opgabackl Kown
TYKbIMbIHbIH KOLLKaprapblHAa 3akbiMAaHFaH akpocomanapabiH nanbidsl — 10,9% aenin 6onabl.

3epTTeynep atanfaH KoW TyKbiMAapblHa XaTaTblH KOLUKapriapAblH LWS8yeTTepiHiH, caHabIK
KOHe cananblk KepceTKilTepiHiH apacbiHga Oipwama avbipMallbinbikTap GonFaHbIMEH, Kannbl
LeyeTTepi KaXXeTTi TananTapra can eKeHAiriH kKepceTTi.

Ocbinanwa, LWarbUbICTLIPY Me3sriniHeH 6acka yakblTTa yprafbiHblH - canacbl GoKMbIHLWIA
TEKCepInreH KowkapnapablH, LWayeTTepiH anbin TepeH My3aaThin y3akK YakblT CakTayfa XXoHe kanta
epiTinreH LwayeTTepAaiH, cananblk KepceTkiwTepi ofapbl 6onfaHabIKTaH caynblK Konnapabl
YPbIKTaHAbIPY YLWiH nanganaHyfa 6onaTblHAbIFbIH KOPCETTI.

TepeH My3gaTbUifaH LwWoayeTTepaiH TyKbIMObIK epekweniktepiH 3epTtey 6apbicbiHAa
caynblKTapAbl YpblKTaHAbIPY HOTUXeNepi Ae eckepingi (2 kecte).

2 kecte — KowkapnapgblH, LWbIFy Teri MeH LWayeT canacbiHblH cayfblk Kovnapabl
YPpbIKTaHAbIPY HOTUXECIHE acepi
v | Sommooms | oo | A
bac % 6ac %
My3aaTbin — KaTblpbifFaH LWayeT
EninGan 493 247 50,2+2,25 276 112
Opgabachl 254 146 57,4+3,10 158 108
KKKK 468 251 53,6+2,30 254 101
ToHa3sbITbIFaH LWayeT

EninGai 395 249 63,0+2,43 254 102
Oppabacsl 189 125 66,1+3,44 125 100
KKKK 236 155 65,7+3,09 158 109

Eckepmne: KKKK - KazakmbiH Kbiriwibik XyHOI KyUpbIKMbI KOUbI

OpTa ecenneH mysgaTtbifiFaH LWAYETNEH YPbIKTAHOLIPbITFAH caynblKTapablH Teraey nanbi3bi
Xofapbl 6onabl — 53,7%. ToHasbITbiIFaH WAyeTTepMeH ypblKTaHablpFaH Gakbinay TonTapbiHAA
opTa ecenneH Tengey nambl3bl — 64,9% Kkypagpbl, 6yn Toxipnbenik TonTapMeH canbiCTbipFaHga —
11,2% >xofapbl, anbipMaLlbIbIK CTaTUCTUKanNbIK TypfFblda ganengeHreH (P<0,01). MysgaTbinFaH
LWoyeTneH ypbiKTaHAbIPbIFaH cayrblKTapabliH Tenaey nanbi3bl HOTUXKENEPIH canbICThipFaH4a €H
XKOFapbl KepceTKilneH opaabackl KOW TYKbiMbl KOLLKAapSiapbiHbIH LLISYETTEPI epeKleneHrengiriH
KepceTTi, onapaa Tengey nanbi3bl 6acka TykeiMaapfa kaparaHga 3,8-7,2% >xorapbl 6ongbl. bipak
cTaTUCTUKanblK ganaeHreH avbipMmawbinblk 3,4% (P<0,01) Tek eginGan meH kasakTblH KblfLWbIK
XYHOI KYMpPbIKTbl KOW TyKbIMAbl KOLIKapnapAblH My3gaTbiiFaH wayeTTepiMeH ypblKTaHObIpbIFaH
caynblK TONTapbIHbIH apacbiHaa 6ankanabl.

100 caynbIKTaH anblHFaH KO3blnapAblH, CaHbl 60MbIHLIA, SFHWU KOLUKapnapablH My3gaTbinbin-
epiTinreH WwayeTTepiMeH ypbIKTaHAbIpbIFaH edinban TykbiMAbl caynblkTapgbiH To6bl — 112%
KepceTkiwiMeH epekweneHai. XKeprinikTi KbINWbIK XyHA4i caynblKkTapablH iWiHae XaKebl yprnak 6epy
opgabacbl TykbiMbIHbIH (108%) x8He Ka3aKTblH, KbINLWbIK XYHAOI KyMpbIKTbl Ko TykbiMabl (101%)
KOLLKapnapblHbIH LWByeTTePIMEH YPbIKTaHAbIPbISIFAaH caynblk TonTapbiHaa 6ankanapl.

WarbinbICTbIpy MesriniHeH Gacka yakblTTa faWblHOanfFaH acbll TyKbIMObl KOLIKaprapablH
My34aTbbIN-EPITINreH LWayeTTepiHiH, OMoNorvanblK KyHObIbIFbIH - @HbIKTAy YLWiH KYprisinreH
3epTTeynep LWaFbNbICTLIPY Me3riniHeH Gacka yakbiTTa My34aTbilbin — KaTbIpbifiFaH LISYeTTi
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XXUHaKTay TEXHOMOIMACKI, acbln TyKbiIMAbl KOLLKaprnapablH reHohoHAbIH cakTayablH aca MaHbI3abl
Toxipnbenik Tacini 6onbin TabbiNaTbIHAbIFBIH XXOHEe Kollkaprapabl y3aK YakblT TepeHAeTinreH
cenekunanbIK XymMbiCcTapaa nanganaHy MyMKiHAINH KaMTamachI3 eTeTiHAiriH ganengeni.
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BITUAHUE YCTONYUBOCTU OXITAXKOEHUE — 3AMOPAXXUBAHUA U KAYECTBO
MNONYYEHHbIX CNEPM HA NPOUCXOXOEHUE BAPAHOB
Y K. AxaHos, P. luns6apkaHosa, >K.P. EnemaHoBa, C.)X. JlecbekoBa

B cmambe paccmompeHbl pe3yribmambl  MPo8eOeHHO20 Hay4HO-uccriedosamersibeKol
pabombl C UeNbl CPaBHUMESIbHO20 U3y4YeHUsi 0CcobeHHocmel, cesi3aHHbIX (bakmopos
ycmou4yueocmu Ha oxnaxKOeHusi-3aMopaXueaHusi U Ka4ecmeo CEMSIH 0s1y4EeHHbIX 8 PasfuyHbIX
rnopo0d rneMeHHbIX 08eu-rpoussodumersieli Kasaxckux epybowepcmHol KypdroYHbIX 08el,.

B amom nnaHe wmbi nipoeenu uccriefosaHue C Uernbk orpedesieHusi ycmoudueocmu
OMHOCUMEsIbHO Ha Ka4ecmea U 3aMopaXkusaHusi CeMsIH pa3fiuyHbIX Mopoo oseu,.

Pesynbmambi uccriedogaHull rnokasarnu, 4mo 8 pexume UCro/Ib308aHuUsi osey nopoodsl U
YPOBHSI KOpMIiieHUsi OOuHakoseble y oegel opdabacbl obpa3osaHue criepMbl UHMEHCUBHOE, 8
cpasHeHuu ¢ 30usnbbalickol U Ka3axckol KypOr4yHoU epybowepcmHol nopodbi KOHUEHmMpauus 8
1 mn cemsiH, coomeemcmeeHHO — gbiue 0,57 u 0,42 mnpd. (P<0,01). A makxe makcumarbHbIl
obbem 238Kynammos riokasaHo y ropod oeey opdabacbl, maKk Kak 3mom [oKkasamersb
3HaYyumesnibHO Huxe, 8 adurnbbalickol U Kasaxckol KypOro4HOU epybowepcmHoU rnopodbl oseu,
coomeemcmeeHHo, pasHuuya cocmasun — 0,26 u 0,13 mn (P<0,01).

Takum o6pasom, Hado UCMONbL308amMb POBEPEHHbIE 0 Kadecmey criepmMbl 6apaHos,
Komopble bbiniu  nony4eHbl 8 Opysoe 8peMsi 00 CIyYKuU, 3mu criepMbl oxraxodarom Ors
0numernbHOE XpaHeHUe, a 3aHo8a PacmeopeHHbIe cMepMbl 061adarom 8bICOKUM KaqyeCmeeHHbIM
roka3amersisiM, 4mo 803MOXHO UCIOb308aHU€E Ot OCEMEHEHUST 08UEMAIMOK.

Knroyeenie csoea: SAKYAm, criepmbi, KOHUeHmpauusi, Mod8UXKHOCMb,
JKU3HECrnocobHOCMb, akpoCcoMa, OX/1aXXOeHUs- 3aMOpPaXxueaHusi, MPOYHOCMb

INFLUENCE OF STABILITY OF COOLING — FREEZING AND QUALITY OF THE RECEIVED
SPERM ON THE ORIGIN OF RAMS
U. Akhanov, R. Dilbarkanova, J. Yelemanova, S. Lesbekova

In the article are considered results of the carried out scientifically — research work for the
purpose of comparative studying of the features, the connected factors of stability on cooling-
freezing and quality of seeds of the breeding sheep-manufacturers received in various breeds of
the Kazakh coarse-haired fat-tail sheep.

We have carried out research for the purpose of stability definition rather on qualities and
freezings of seeds of various breeds of sheep.
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Results of researches have shown, that in a mode of use of sheep and a feeding level the
sperm formation is more intensive at sheep Ordabasy, in comparison with Edil'bay and Kazakh
fat-tail coarse-haired breed concentration in 1 ml of seeds, accordingly - above 0,57 and 0,42
billion (P <0,01). And also the maximum volume of ejaculates it is shown at breeds of sheep
Ordabasy as this indicator much more low, in Edil'bay and Kazakh fat-tail coarse-haired,
accordingly, a difference has made breeds of sheep - 0,26 and 0,13 ml (P <0,01).

Thus, it is necessary to use the checked up on quality sperm of rams which have been
received during other time before copulation, these sperms cool for long storage, and from the start
dissolved sperms possess high quality indicators that makes possible use for insemination of
ewes.

Key words: ejaculate, sperms, concentration, mobility, viability, acrosome, cooling- freezing,
durability

MPHTW:34.29.35

.M. AtaeBa
PervoHanbHbIN rocyaapcTBeHHbIn yHuBepceuteT uMm. K. XXybaHosa ropoga Aktobe

BUOJIOTMHECKAA NMPOAOYKTUBHOCTb N AMHAMUKA 3AMNACA ®UTOMACCHI
OCHOBHbIX ACCOLUMALNN MEXOYPEYbLE P. XXAUbIK-KYLUYM AKXKAUKCKOIO PAUOHA

AHHOMauyus: B cmambe npusodsamcsa 0CHOBHbIe pe3yribmamsl uccriedogaHuli OUHaMUKU
npodykmusHocmu Had3eMHouU u rnod3eMHol ¢humomacchkl accoyuayuli Ha ydacmke Mexoypedybe
p. XKalibik-Kywym, Akxkaukckuli patioHa ripogedeHHbie Amaeeol .M.

LHuHamuka 3anacoe cumomacchl Orns Kaxdol accouyuauuu usydarnachb o credyrouum
KoMmrioHeHmam: @ — Had3eMHas (3esnieHasi) humomacca, B — eemows, 1 — nodcmurnka, R — xueas
KopHegasi humomacca, V — mepmebie KOpHU.

Omnuyue pa3HompasHo-31akogol accoyuayuu, Haubosiee 8bICOKUMU  3arnacamu
opeaaHu4yeckozo eseuwecmea. NpodykmusHocmb 6uomacchl, Kak Had3eMmHoU, mak u rnod3emHou,
MeCHO cesi3aHbl C KO/IUYeCcmeoM 8eCeHHUX 0ca0Kos, Ymo HaKornieHue opaeaHu4ecKoz20 sewecmsa
8 accoyuayuu npoucxooum HepasHOMeEpPHO.

LHuHamuka npodykmueHocmu Had3emHolU U Mo03eMHOU ¢bumomaccsl OCHOBHbIX
accoyuayul:  pa3HompasHo-3/laKkogasi — accoyuauyusi  Ha  J1Iy2080-KawmaHOo8bIX  rno4ysax
6esiononbIHHO-MuUNYyakogasi  accouyuauyusi Ha  KalWmaHo8blX  COJIOHUes8ambIX  104Y8aXx,
YepHorosibIHHas accoyuayusi Ha corioHue asiybokocmosibyamonm.

N3  0syx uccnedyemMbix y4acmKo8 MakcuMasbHbll — 3arac  3efieHoli Mmaccbl 8
pasHompasHo3/1akoeol accouyuayuu coernadaem c¢ nepuodom usemeHuss Stipa capilata u
Haubonee nonHo20 paszsumusi pa3Hompasbsi (Phlomis tuberosa Ph.pungens, Galium verum,
Medicago romanica, Thymus marschallianus, Ghycyrrhiza glabra), v 3nakoB (Elytrigia repens, Poa
pratensis) 1 3aBUCUT OT pas/ioXeHUs1 Opa2aHU4eCKUX 8eu4ecmes U yeraxKHeHUs.

Knrodeebie crnoga: chbriopucmuyeckull cocmas, pasHOTpPaBHO-3MaKoBas accounauus,
npodykmugHocmb, ghumomacca, AMHaMmKa

[OvuHamuka 3anacoB uTomMacchl ANs Kaxgou accounaumm msyyanacb no crnegyowmm
KomnoHeHTam: @ — Haa3emHas (3eneHast) gutomacca, B — Betows, 1 — noactunka, R — xuBas
KopHeBasi uTomacca, V — MepTBble€ KOPHW.

PasHompaeHo-3nakogass accouuauyus. Pa3HOTpaBHO-3NakoBasi accouuaumsl OoTinvaeTcs
Hanbonee BbICOKMMM 3anacamm opraHu4eckoro BellecTtsa (Tabn. 1). MNpogyktmBHoCcTb Gomaccsl,
Kak HaZl3eMHOW, Tak U NOA3eMHON, O4YeHb M3MEHYMBA MO rogaM U TECHO CBsi3aHa C KONMYEeCTBOM
BECEHHUX ocagkoB. M3 Tabmmubl 1 BMOHO, 4YTO HaKOMMIEHME OpPraHMYeckoro BELWEeCTBa B
accoumaumm NponCxXoamT HepaBHOMEPHO.

PaccmoTpum 0COBEHHOCTM CE30HHOM AMHAMMKM HaKOMMEeHUs 3anacoB uUToOMacchbl Mo
pasHbIM yYyacTkaM U B pasHble BpeMeHble pamku [1].

Akkankcknin pavoH. M3 tabnmupl 1 BMOHO, YTO HAKOMIIEHME OPraHUYECcKOro BELeCTBa B
accoumaumm 3a 2002 u 2003 rr. o4eHb BbLICOKOE B JleTHME Mecdubl. 3aMeTHa pasHuiua B
HaKoMMNeHnn opraHWyeckoro BellecTBa Mo rogam. Tak, B Mae 2002 roga npoOAyKTUBHOCTb
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coctaBuna 22,7 u/ra, a B 2003 r. 27,7 u/ra. B utoHe 2003 r. OTMeYEHO NOBbILEHNE OPraHN4YeCcKoro
BelllecTBa Ha 4,62 u/ra No cpaBHEHUIO C aHaNOrMYHbIM MecdaLeM npeablayLiero roga.

MakcumanbHoe konudectso dmtomaccsl B noHe 2002 r. — 99,7 u/ra n B 2003 r. — 104,35
u/ra. MnHnmaneHoe konudectso B asrycte 2002 r. n 2003 rr. coctasnseT 19,7 u/ra n 18,75 u/ra.
MakcmanbHOe KONMMYEeCTBO XMBbIX KOpHen oTmMedeHo B uioHe 2002 r. 78,3 u/ra, B mae 2003 r.
58,27 u/ra. MuHumanbHbI 3anac — B aerycte 2002 r. 20,7 u/ra, B ntoHe 2003 r. 21,4 w/ra.

MpoayKTMBHOCTL BMOMacchl, Kak HaA3eMHOM, Tak U NOA3EMHOM, O4YEHb M3MEHYMBA NO rogam
(tabn. 1). B mae pasHuua B 3anace xuBblx kopHen, mexay B 2002 n 2003 rr., coctasnsaet 11,83
u/ra, o4eBMOHO, 3TO CBSA3AHO C [OCTATOYHbIM KONMYECTBOM MPOAYKTUBHOW BRarn B MNOYBE.
MogaBnsowan [O0Ns OpraHNYecKkoro BelwlecTBa accouuauun cocpedoTodeHa Hag 3eMInen.
MakcumMym HakonneHust ptomMacchbl HaA3eMHbIX OPraHoB MPUXOAUTCS Ha UKOMb, @ NOA3EeMHbIX Ha
man.

AHanus gaHHbIx Tabnuusl 1 1 pucyHkoB 1, 2 nokasarsn, 4To Bo3pactaHue BeTowmn B 2002 n
2003 rr. NnpoucxoanT HEPaBHOMEPHO, T.€. B MUIOMNE YMEHbLUAETCS, B aBrycTe NOBbLILWAETCH, a 3aTeEM
CHOBa yMeHbluaeTcs. MakcumanbHOe KONM4ecTBO BETOLM oTMedeHo B uioHe 2002 r. n 2003 .
coctasuno 38,1 u/ra n 28,85 u/ra, a mmHnmaneHoe B okTsiope 2002 r. 5,7 u/ra n B ceHTs16pe 2003
r.1,08 u/ra [2].

Tabnvua 1 — [QuHamuka NpoayKTMBHOCTU HAA3EMHOW M NOA3EMHOM PUTOMACChl OCHOBHbIX
accoumaumm Ha yyacTke 1 (mexagypedbe p. XKanbik-KyLym, AKKanKCKMn panioH), u/ra
B M R

Mecsy, o \% R+V
2002 | 2003 | 2002 [ 2003 | 2002 | 2003 | 2002 [2003| 2002 | 2003 | 2002 [ 2003
Pa3HOTpaBHO-3J'IaKOBaF| accoumnaumna Ha nyroBo-KallTaHOBbIX MoYBax
Mai 22,7 | 27,7 | 129 | 1,2 [120,1] 1409 | 70,1 [583 | 79,5 | 78,7 | 149,6 | 136,9
Wionb 99,7 [ 104,4 | 38,1 | 289 | 112,7 [ 1959 | 78,3 [ 21,4 | 60,3 | 14,1 | 1386 | 354
Wionb 523 | 46,3 | 20,3 | 16,2 | 93,1 [ 8575 | 231 [ 241 | 26,7 | 251 | 498 | 49,1
Asryct 19,7 | 18,8 | 257 [ 131 [101,9 | 952 | 20,7 [21,2]| 281 | 656 | 488 | 86,7
CeHTs16pb 47,2 | 61,3 | 139 | 11 | 983 | 815 | 251 [220] 81,9 | 589 | 107,1 | 80,9
X 46,95 [ 58,73 | 63 | 17,7 | 13,05 | 943 [ 9,11 [19,53] 14,78 [ 39,2 | 23,91 | 58,6
z 0 0 0 0 0 0 0 0 0 0 0 0
Sx(®) 1,83 | 383 | 067 [ 154 [ 15 | 75 | 054 [027]| 0,9 35 [ 1,16 | 3,37
BenononbiHHO-TUNYakoBas accounaumna Ha KallTaHOBbIX CONMOHLUEeBAaTbIX Mo4YBax
Mari 30,7 | 197 | 169 [ 128 [199[ 221 [ 92 [ 10,2 [ 10,9 [ 10,2 | 20,8 | 20,4
WioHb 37,1 | 299 | 182 [ 149 [291] 253 | 10,7 [ 9,9 8,9 9,7 [ 196 | 19,7
Wionb 21,01 | 145 | 410 | 301 [ 209 201 | 157 [ 131 | 172 | 153 | 32,9 | 284
Asryct 29,3 | 225 | 22,2 [ 11,2 [223] 248 [ 120 | 11,1 | 257 | 236 | 37,7 | 346
CeHTs6pb 326 | 443 | 91 20 [387] 401 [ 87 | 109 | 183 | 142 | 27,0 | 153
X 82,98 | 68,32 | 13,04 | 19,9 [53,98] 49,44 | 12,26 | 23,04 | 12,34 | 44,49 | 24,84 | 67,52
z 0 0 0 0 0 0 0 0 0 0 0 0
Sx(¥) 2,n 3,2 08 [ 2,18 [099] 422 [ 049 | 659 | 0,39 | 10,68 | 0,28 | 16,54
YepHonornbIHHas accoumaums Ha cornoHue rnybokocTond4yaTtom
Mecsaubl o* B M R \ R+V
2002 | 2003 | 2002 | 2003 [2002] 2003 | 2002 | 2003 | 2002 | 2003 | 2002 | 2003
Maii 41,92 | 321 | 152 | 12,0 [231| 190 | 10,7 | 13,1 | 13,0 | 151 | 23,7 | 282
Wiorb 4801 | 16,8 | 17,8 | 181 [28,7| 281 | 166 | 141 | NfA 89 | 27,8 | 230
Wionb 30,01 | 121 | 22,1 | 27,1 [21,3] 88 | 102 [ 11,3 | 12,7 | 171 | 22,9 | 29,2
Asryct 3575 | 293 | 104 | 97 [274] 303 | 143 | 79 | 10,7 | 150 | 250 | 22,9
CeHtsbps | 36,01 | 42,8 [ 8,9 05 [ 66| 34 8,2 96 [ 13,9 [ 17,0- | 221 | 26,6
X 27,92 | 25,08 | 4,16 | 362 [ 132 155 | 12,4 [ 1322 | 93 | 11,88 | 21,7 | 251
z 0 0 0 0 0 0 0 0 0 0 0 0
Sx(%) 0,4 16 | 024 | 013 [154| 163 | 057 | 06 | 1,09 | 1,22 | 1,00 | 1,18
‘O - Hag3eMHas ouTomacca, B — BeTowb, 1 — nogctunka, R — xuBble KOPHU, V — MepTBbIE KOPHK

Hakonnexue nogctunku 2002 r. B cpaBHeHun ¢ 2003 rogom (tabn. 1) 66110 HE3HAUMTENBHO.
Hawwn HabniogeHus nogTteepxaaloT MHeHne A.M. CemeHoBon-TsiHb-LLlaHCckoM © TOM, 4TO
pasnoXeHue OpraHN4ecknx BELLEeCTB HaxoaMTCA B NPAMOWN 3aBUCUMOCTU OT YCITOBUM YBNaXXHEHUSA
1 OT TemnepaTypsbl.

N3 nByx nccnegyemMbix feT MakcumanbHbIW 3anac 3erieHon Macchbl B pa3HOTPaBHO31aKoBOM
accoumaumm coBsnagaeT Cc nepuodoM uBeTeHus Stipa capilata n HanGonee nNonHOro pasBuUTUA
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pasHoTpasBbs (Phlomis tuberosa Ph.pungens, Galium verum, Medicago romanica, Thymus
marschallianus, Ghycyrrhiza glabra), n anakos (Elytrigia repens, Poa pratensis) [3].

B aBrycte OTMeYeHO pe3Koe CHWKEeHWe 3anaca 3eneHor (oMToMaccehl, Tak Kak noysa K aToMy
BPEMEHM CUIBbHO UCCYLLAEeTCH, MOYTM BCE 3MaKn HAaXOAATCA B Mepnoae nokos.
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AKXXANK AYOAHbBI XKANBbIK-KYLLYM ©.63EHAPATbIFbI HEM3r ACCOLMALMXA
OPUTOMACCANAPDBLIHbIH KOPbIHbIH AUHAMUKACDI XXOHE BUONTOINANbIK eHIMAINITI
.M. ATtaeBa

"M.AmaesaHblH emki3yiMeH Akxauk aydaHbl JKalUbik-Kywym  e.e3eHaparibifbl
ydacmoebiHOarbl Hezidai accoyuayusnapObiH Xepycmi XoeHe Xepacmbl ghumomaccarnapbiHbiH
OHIMOInik AuHamuKacbIHbIH 3epmmey HomuXeci ocbl Makasiada KepceminzeH.Op accoyuayusiHbiH
gumomacca KopbIHbIH OUHaMuKacbl Kesieci KOMroHeHmmepmeH 3epmmendi: @ — xepycmi
gumomacca, B — semowsb, 1 — meceHwi, R — mipi mambip cpumomaccacskl, V — eni mambipbl.
TypniwenmeciH acmbikmyKbiMdac accouuauusniap alibipmMawbifibifbl Op2aHuKarsblK 3ammapobiH
JKOfapbl KopbiHa balinaHbicmel. XKepycmi xaHe