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Marubaesa A.U., Myxrapxanosa P.b., Jxxernuc6aesa b.111., Myxur X.M, Cpansun C.111.

Kymcak ipiMinik eHaipyre apHajifaH IIHMKi3aT peTiHAe KAJNbIHA KeITIPUIreH TyTac CYTTiH KypaMbl MeH
KacHeTTepiH 3epTTey

Tyiiingeme. Makanaa >xyMcak ipiMIIiKTep.Ii OHAIpYAE KYpFaK, KaiiMarbl ajblHOaFaH CYTTI MaiiianaHy MyMKIHJIIT
3epTTENreH, )KYMCaK ipiMITiKTepIiH YHBIFYBI MEH XKeTiTy mporieci 3eprrenai. Kanmeiaa kenripinres tyrac cyrre (17+0,5)
% Kyprak 3aTTapIblH OHTAIBl KOHIEHTpanusachl opHaThuiraH. BIIM Kyprak 3aTTapiblH KOHLIEHTPALMSCHIHBIH 17%
nIeHreiline neifiH apTysl THIFBI3 TEPMOKBIIIKBUI TeiHIH KaNbIITAaCyblHAa ajbll Kenmi, Oyl naiielH eHIMHIH
OpTaHOJICNTHKAJIBIK KOPCETKIIITEPiH CAKTall OTBHIPHIN MIBIFYBIH apTTRIPYFa MYMKIHAIK Oep/Ii.

V]IK 51-62

A. Kabdirova, V. Kulikova
(M. Kozybayev North Kazakhstan State University, Petropavlovsk, Kazakhstan
E-mail: a.kabdirova@mail.ru)

MODELING THE PROCESS OF THE EFFECTIVENESS OF ADVANCED TRAINING
COURSES IN THE ASPECT OF HUMAN CAPITAL DEVELOPMENT

Abstract. The article is devoted to the review of mathematical models of effective organization and quality control
of professional training of specialists in advanced training programs. On the basis of the input and output parameters of
the system, a model for the analysis of specialists’ competence assessments is presented. The model can be adapted to the
creation of an automated information system capable of simulating the actions of students.

Keywords: mathematical model, human capital, professional development, competence, learning efficiency.

A.A. Ka6auposa, B.II. KyinkoBa
(CeBepo-KazaxcraHckuii rocynapcTBeHHbli yauBepcuter uM. M. Ko3bibaeBa, [IeTpomnaBioBck,
Pecniy6nuka Kaszaxcran, E-mail: a.kabdirova@mail.ru)

MOAEJINPOBAHUE IMTPOLECCA 3®PPEKTUBHOCTU KYPCOB IIOBBIIIEHU A
KBAJIM®UKAIINUN B ACIIEKTE PAZBUTUSA YEJIOBEYECKOI'O KAIIMTAJIA

AnHoranusi. CraThsi NOCBsIIIEHa 0030py MaTeMaTHYeCKuX Mojelneil 3(dexTHBHON OpraHu3alui U KOHTPOJIS
KauecTBa NPOPeCcCHOHAIBHON IOATOTOBKY CIELHAIUCTOB [0 NPOrpaMmaM MOBBILeHUs KBanudukanuu. Ha ocHoBe
BXOJHBIX M BBIXOJHBIX APAMETPOB CUCTEMBI NIPEICTABICHA MOJEb aHAIHM3a OLEHOK KOMIIETEHTHOCTH CIICLIAATICTOB.
Mopnenb MOXHO aJaNTUPOBaTh K CO3JaHHI0 aBTOMATH3UPOBAHHON HMH(OPMALMOHHON CHUCTEMBI, CIIOCOOHON
UMUTHPOBATh JACHCTBHS 00yJaIOIIHXCS.

KaroueBble cioBa: MaTemaTHyeckas MOJeb, 4YEIOBEYCCKHH KamuTas, NpoQeccHoHalbHOe pa3BHTHE,
KOMIETEHTHOCTB, 3((EKTHBHOCTH OOYICHUSI.

1.BBenenue

CTpeMHTENBHO pa3BHBAIOIINECS TPOILECCHl YeTBepTO NPOMBINUICHHOW PEBONIONUK Bce OoJee
YCHJIMBAIOT POJIb 4YEJOBEYECKOTO KalHMTala HAa COBPEMEHHOM JTare MHUPOBOrO pa3BuTHs. JlaypeaTbl
HoGenerckoit mnpemun ['.bekxkep um T.lyaern, B 1960-70-x romax BbLIedMId 00pa30BaTEIbHYIO
COCTABJISIIOLIYIO YEJIOBEYECKOrO KaluTajla, OKa3bIBaIoLIee MOIIHOE BO3/ACHCTBHE HA Pa3BUTHE 3KOHOMHKH.
Nmu obocHOBaH TE3UC O TOM, YTO OOpa30BaHHWE MOXXHO pacCMaTpPUBaTh KaK KalMTaj, MOCKOIBKY OHO
MO3BOJISIET IOJTYYUTH B OyayIeM npodeccuoHabHOE YAOBICTBOPEHHE HA PBIHKE TPY/Aa U, COOTBETCTBEHHO,
MOBBICUTH J10X0bI Tocynapctia. [1pu atom T. Illynbll OTHOCHT K MHBECTHIIUSAM B YEJIOBCUECKUN KaIUTal HE
TOJIBKO «IIpSAMBIE 3aTpaThl HA O0pa3OBaHUE B CPEIHUX W BBICHIMX YYEOHBIX 3aBEJCHHAX, HO H
camMo00pa3oBaHme, TOBEIIIICHUE ONBITA HA Pad0Te, a TAKXKe KalUTaJOBIOXKEHUS B chepy 00pa3oBaHusl, HAYKU
U 31paBooxpaneHus» [1].

HononautensHoe mpodeccnoHanbHoe 00pa3oBaHHe, BKIIOHAmoOImee B ce0sl MEPEernoAroTOBKY U
MOBBIIIICHHE KBaJW(PHUKAIMKA CIICIUAINCTOB, HEOOXOJAMMO pacCMaTpWBAaTh KaK BEKTOpP pa3BUTHUS
YeNI0BEYECKOTO KaluTala, a OpraHu3alliy, peaM3yroliue oOpa3oBaTeNbHBIC YCIYTH JJIS B3POCIBIX - B
KayecTBE OCHOBHBIX NPOHM3BOJIMTENICH KaJpoB Ha pbiHKe Tpyaa. OOpa3oBaTelbHas MHUIMATHBA JTAHHOTO
mpoliecca, B TEPBYIO OYepe/ib, HAMpaBiIeHa Ha IMOBBIIICHHE YPOBHS MPOGECCHOHAIBHON KOMIIETEHTHOCTH
00yYaroIIMXCs COTJIACHO COBPEMEHHBIM TCHICHIIUSAM U TapagurMaM pa3BUTHs SKOHOMUKH CTPaHbI, KA4eCTB,
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HEOOXOIUMBIX M JOCTATOYHBIX ISl YYacTHsl B MHHOBALIMOHHOW AEATENLHOCTH, CAMOPA3BUTHHU, NPHHATHS
yIPaBICHUYECKOTO PEIICHHS.

[To cmoBam skcmepra mexayHapoxaoro ¢orma FOHECKO Jlunsl benere, Ha ceromusmHAN IeHB
JOTIOJTHUTENIbHOE TpodeccroHanbHOe 00pa3oBaHue SBISETCS BaKHOW YacThIO 00pa30BaTENIbHON MOTUTHKH
mHorux ctpad ODCP u x 2050 romy ocHOBHAsI 4acTh 00pa30BaTEIbHBIX MPOrpaMM OYAET CBA3aHA MMEHHO CO
B3pOCJIBIM HaceleHueM [2].

UTtoOBI 00CCHEUYNTh ONEPEIKAIOIMNN XapaKTep pPa3BUTHSA JOMOIHHUTEIHLHOTO TIPodheCCHOHATBHOTO
0o0pa3zoBaHMsl, HEOOXOJMUMO MOCTOSHHO OTCJICKUBATh TEHACHIMHM pa3BUTHA 0Opa3oBaTENbHBIX CHCTEM
roCyIapcTBa, aHAJIU3UPOBATh 00pa30BaTeNbHBIE 3aIPOCHl COLMYyMa, WCCIECAOBATh JIAHHBIM IpoLecc B
SKOHOMHMYECKOM KOHTEKCTE C OpHEHTUPOM Ha KadecTBeHHOe (hopMupoBanue mnpodeccroHaIbHbBIX
KOMIIETEHIIMH CIEeIUaIiCTOB, MPOTHO3MPOBaTH BOCTpeOOBaHHBIE B OynylieM 3HaHUS, KOMIIETCHIIWH,
TEXHOJIOTHH.

PesyneraTtel  uccnemoBanusa —Ilenposunkoro ILI.  mnoka3any, 4YTO MOBBIIICHHE  YpPOBHSA
npodeccnoHanu3Ma MpOU30HAET TOrNa, KOT/Ia YeJoBeK OyneT peduiekcupoBaTh HEOOXOIUMBIE N3MEHEHHS
CBOEH COOCTBEHHOH MPO(ECCHOHANBHOW NESTENHHOCTH B CBSI3M C TPEHAAMH Pa3IMYHBIX HampaBlICHUH
Pa3BUTHS YENIOBEYECKOTO KaluTaja, B PE3yJIbTare KOTOPBIX INPOUCXOIAT pPagUKaIbHBIE H3MEHEHUS
9KOHOMHUYECKHX, TEXHUUECKHX, COLMAIBHBIX U MPOYHX sBJICHUH [3].

Ilo muenuto Jlepkaua A.A., BBICOKMHA NPO(ECCHOHATM3M YEIOBEKa HE TOJIBKO SIPKOE DPa3BHTHE
CIOCOOHOCTEH, HO W TINIyOOKHE W IIMPOKHE 3HAaHHWA B TOM 00JAacTH OESITENbHOCTH, B KOTOPOH 3TOT
npodecCuoHaNN3M MPOSABIIETCS, a TAK)KEe HECTAHIAPTHOE BIAZICHUE YMEHUSIMH, KOTOPble HEOOXOIUMBI AJIs
YCIEIIHOTO BBITIOJIHEHUS 3TOU NeaTenbHOCTH [4].

Takum oOpa3oM, 3amada mepexofa K HENpepblBHOMY, B TEUCHHUE BCEH JKWU3HHU, 00pa3oBaHUIO,
[IPOAMKTOBAHHAsl TEMIIAMH DPa3BUTHS COBPEMEHHON SKOHOMHKH, HAayKH, MH()OPMAIMOHHBIX TEXHOJIOTHH,
BBIJIBUTAET POOJIEMY PEOpraHU3alluil U Pa3BUTHS CUCTEMBbI MOBBIIICHUS KBATU(UKAIIMN U MEPENOATOTOBKH
CHELUAMCTOB B YUCIIO IIEPBOOUYEPEAHBIX 3a1a4 [5]. B mepByto ouepe/ib, HEOOXOAMMO TPOBECTH CTPYKTYPHO-
CHCTEMHBII aHaJIN3 NEPCIEKTHUB U peasiuil pa3BUTHA 00pa30BaHMA ISl B3POCIIBIX, MATEMAaTHUYECKUX MOJeeH
mpolecca MepernoATrOTOBKM M MOBBIICHHUSA KBIM(HUKALIWK C TOYKU 3PEHHS PE3yJbTATUBHOCTH KadecTBa
00pa3oBaTebHBIX MPOrpaMM, KOTOpBIE, Ha HAll B3TJISII, COJEpXkaT B cebe OmpeielieHHbIC TO3WTHBHBIC
TEH/ICHIIMH Pa3BUTHSL.

2. MeToabl

O0  UWHTErpUPOBAHHOCTH, TPEEMCTBEHHOCTH, BapHATUBHOCTH  HEMPEPHIBHOIO  OOYyYeHUs,
KOHIIENITYQJIbHBIX OCHOBaX CHCTEMBl IEPEIOArOTOBKM W TOBBIICHUS KBaTH(UKALMH CIIEHUATHCTOB
pa3nuuHbIX cep paccMaTpuBaeTCs B TPyJaX KaK OTEUECTBEHHBIX, TaK U 3apyOeKHBIX YUEHBIX.

B uccnenoranuu Borpoca 00 3((heKTUBHOCTU MPOIecca OOYUCHHUs CIEIHAIMCTOB BO BPEMs KypCOB
TOBBIIIICHAS KBAMH(UKANWK y4deHbIMH - BambkoBeiM A.M., ITlammeBsim A.H. moctpoeHa wmozens
CaMOCTOSATENBHOI pabOThl 00y4aeMBbIX M MOJIENIb 00yUeHHsI 110 00pa3oBaTebHOM mporpamme [6].

MojenupoBaHue CaMOCTOSITENILHOM pabOThI OCYIECTBIEHO HAa OCHOBE MAaKpOIMOAX0Ja, KOrna
BHYTpPEHHEE CTPOCHHUE CHCTEMBbl HE YYHTHIBACTCS M HAOJIONAETCS JIMIIb JBMKCHHWE OCHOBHBIX IOTOKOB
nH(pOopMaIuu (BXOJHBIE ITAPAMETPhI) M KOHEYHBIX (YHKIIUN CHCTEMBI yIIPaBICHUS (BBIXOHASI HH(OPMAITHS).

[NocraBnenHas 3aga4ya Mpu MakpoIoaX0/€e BEITISAUT CIETYIOIUM 00pa3oM:

1) Ha OCHOBE MMEIOIIEHCS CTATHCTHKY YCTAaHABINBACTCS 3aBUCUMOCTh MEYK/Ty BXOJIOM M BBIXOJIOM IO
KaXIOMYy IIary mpouecca OOy4eHHS C YYEeTOM HCIOJB30BaHHA pecypca YHpPaBICHUS, MOIYMHEHHOTO
HEKOTOPOMY OOIIEMy OrpaHHUYEHHIO (BpeMs IPOXOXKIICHHS BCEH TEMbI WM Pa3Jielia);

2)  eciiM TaKue 3aBHCUMOCTH YCTaHOBJICHBI, TOT/Ia OCYIIECTBIISIETCS ONITUMHU3AIHS y4eOHOTO Mporiecca
B COOTBETCTBHU C MOCTaBJICHHBIMHU LIEIISIMH.

[Iponecc 00y4eHust mpeacTaBiIsieTcs] MaTeMaTHIECKOW MOAETIBIO:

I; = ®(;-1,Ty),
rae I;- BbIXOJ Ha -i CTaJuu - 3aBUCUT OT [{HAYAJIIbHOTO COCTOSIHUS [-M CTaiuM, a TAKXKE OT YIPaBJISIFOLIErO
napamerpa T; - BpeMeHH, OTBOJUMOTO HA MPOXOXKJICHHE {-i CTaaANu.

OrpaHnveHueM IJis1 BpEMEHU SIBIISIETCA:

N
2.7
i=1

KauecTBo mnmponecca npu OONTUMU3AIUMK IO CPECAHEMY 3HAUCHUIO XapaKTCPU3ZYCTCA CYMMapHbLIM
IIOKa3aTeCJIEM:
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Ii (I1-1,T})
Ii (IO,Tl!TZI ""TN) = ?IZIT—; ,

rac Ii = CD(Ii_l,Ti).
OrpaHnuuBarOIUMH YCIOBUAME UIst T; U [; ABIAIOTCS:

ZiTiSTfaiSIiSbia

TJIe BEJIMYUHBI a;, b; ABJISIOTCS €CTECTBEHHBIMU OTPaHUYCHUSMH Ha BBIXOJIC | —1 CTa/IUU.

OcHoBHast ujaes pa3pa0dOTaHHONW MOJETU - 3TO ONTHMH3AIUS MO BPEMEHHU, YTO BJICUET 3a COOOi
HaWTydIllee HCIIOIb30BaHUE BCEX MMEIOIINXCA BO3MOKHOCTEH YIIPaBICHUS YIeOHBIM MTPOIIECCOM.

B cBoro ouepens, A ommcaHWs MpoIecca yCBOSHUS 3HAHWN W ONpezeNieHus] YPOBHS 00y4eHHOCTH
CHEIMATTUCTOB UCCIIEAOBATEIIIMU OCTPOEHA HH(DOPMAITMOHHO-BEPOSITHOCTHASL MOJICb.

Hcxons ux 3TuUX yCIOBHE, 00ydaeMblli MOXKET OBITh ONHKCAH Kak YIpaBligseMas camMooOydaromiasics
CHCTEMa, OCYIIECTBIIIONAs TpreM, Iepeaady, XpaHeHne U nepepadoTKy ycBanBaeMoi mHGopmanuu. [Ipu
3TOM T10/1 COOBITHEM (@ j — 3TO TIPOLIECC PEUIEHHUS NPOOIEMHOM CUTYyallMK, B PE3YJIbTATE KOTOPOU 00ydaroIui
YCBaMBaeT A; CMBICIOBYIO €IMHHUILY 3HAHUH.

CocTaBiieHa MaTpHIIA JIJIsl ONPE/ICIICHUS TUHAMHYCCKON (DYHKIIUN 00YUCHHUS B BUIIC BRIOOPA BEJTUYUH C
COOTBETCTBYIOIINMH BEPOSTHOCTSIMHU:

Ay, Agy oy Ajy A, o, Ar
M= P(4,), P(A2),..P(4;), P(4j4+1),--P(Ay)
AI(Ay), AI(Ap),...AI(4;), Al (Aj+1, . AI(Ak))

IlepBasg cTpoka MaTpHIlBl BKJIIOYAET CMBICIOBHIE €IMHMIIBI Ha Imarax 1,2,...,J, ...,k(Aj, j= 1,k).
DJIEeMEHTbl BTOPOM CTPOKM — 3HAYEHUS BEPOATHOCTM TMPABUJIBHBIX JAEUCTBUM MpW  marax
12,..,j), .., k(P (A j)) NpY TOJTyYeHUH MOpIHK ycBanBaeMmoil nHpopmanuu Al (Aj) Ham marax j(j = 1,k)
COOTBETCTBEHHO.

Juaamuka mporiecca 00y4eHus Ha [ — M dTare yCBOSHUs 3HAHWI PaBHA:
]

[lo mHenuto aBTOpOB, 3HaHUE Al (Aj) u P(Aj), onpesiesieHHe CTENEHM HEONPEIENEHHOCTH TIPOIIECCa
00yd4eHus (3HTPOMNUS), BOZMOKHOCTH MPHEMa 00YHarOLIMMHUCS ONPEASICHHOTO KOJIMYecTBa HHPOPMALIUH 3a
€IMHUIY BpeMeHH (TPOIyCKHas CHOCOOHOCTh KaHaja CBS3M) MO3BOJIAET MPOBOAWTH OOLIMH aHaM3
JTUHAMHYECKOU (DYHKITUH O'(Aj), a, CIIeI0OBaTeNLHO, U CAMOTO TIpoIriecca o0ydeHus [6].

Kopmrynos I'.M., MapkenoBa H.B., ucnons3yst metonsl «Jloruka antoHumMoBy», «Jembdu» (Meron
KOMHCCHIT) pa3paboTainyd MOJIENb OIIEHKU KauecTBa MOJrOTOBKH CIIEIUATUCTOB KOHTPAKTHOTO TIPOU3BO/ICTBA
AIIEKTPOHMKH IO IPOTPaMMaM TOBBIIIEHUST KB (DUKAIIHH:

n
Q= Z ;K.
i=1

[pu 3ToM (hopMyIBI IS HAXOXKACHUSI KPUTEPHUEB BBITIISIAT CIEAYIOIINM 00pa3oM:

Tin

Pij = H (TUI)

K, ={ Mi=H(Py)
Lik = H (M,_)
NK; = H (L)
Z=H(K,) J

) )
K=l =10 Ks’zl ' ! K = f(K3)
K, = Zi:11:li X gi Ks = Zi:l?,]l‘ xwi,

rne Q — o0OOIIEHHBIH KpUTEpUil KadecTBa MOJIrOTOBKU crienuanuctoB, K1 — rpymmna KpuTepueB OIEHKH
KOMIIETEHTHOCTH, K2 — rpyInma KpuTepueB OLIEHKU COZIepKaHusl UTOroBoi paboTel 1 K3 — rpynmna Kkpurepuen
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OLIEHKM 3aIlUTBl HMTOTOBOH paboThl, ¢; — BecoBble KOIPOUIHMEHTH TPYNI KPUTEPUEB, KOTOPHIC
YJIOBJIETBOPSIIOT COOTHOIIECHHUIO Y11 @; = 1, g;, ; — BecoBbIe KOADPUIMEHTHI | — dKCrepToB [7].

[Ipennoxxennas uccnea0BaTeNsIMA MOJIEIb MTO3BOJISIET ONPEACTUTh OOOOIEHHBI KPUTEpUil KadecTBa
MTOATOTOBKY CTIEHAIHICTOB, a TAK)Ke MPOAHAIN3UPOBATh JHHAMUKY YCBOCHHS yIeOHOTO MaTepHaa.

Kypmoseim A.B. pazpaboraHa Mojenb TOATOTOBKM W TOBBIIIEHHS KBAIM(UKANUNA KaJpOBOTO
o0ecriedeHus] OpraHoB rOCyApCTBEHHOW BIACTH. B OCHOBY MOZAENH MOJ0KEHBI MaTeMaTHUYECKHE METOJIbI
Teopun TpadoB, KOTOPHIE WMHUTHPYIOT OCHOBHBIE XapaKTEPHCTUKH NPO(PECCHOHATBFHOW esATeNIbHOCTH
CHETMAJINCTa, TOKA3hIBAIOT B3aMMOCBS3b YIeOHOT0 MaTepralia ¢ MPaKTUIECKOH JesITEeNFHOCTHIO M TIO3BOJISIOT
BbIpabaThIBaTh apryMEHTHPOBAaHHBIE MPEAJIONKECHUSI MO COBEPIICHCTBOBAHMIO COJNIEPKAHUS MOJATOTOBKU
roCy/apCTBEHHBIX CIyKaluXx [8].

PazBuTHE ipOdheccroHaTHHON KOMIIETEHTHOCTH YCIIOBHO MOKHO TIPEICTABUTH B BUJIE CIIEYIOIIIX BEKTOPOB:

1) BekTop AeATenbHBIX CIIOCOOHOCTEH (pelIeHre CTaHIAPTHRIX M HECTAHAAPTHEIX IMPO(PECCHOHAIBHBIX
3aja4, NpupalieHne npodheccHoHaIbHBIX 3HAHU);

2) BekTop HMHHOBAIIMOHHOTO MOTEHIMANa (CIIOCOOHOCTh K BOCIPHUSATHIO HOBBIX TEHACHIUN W
peann3anuy uX B MpoeCCHOHATLHOMN NeITeITLHOCTH);

3) Bekrop dopmupoBanus mpoheCcCHOHATBHON KyIbTYPhI (CTHIL OOIIEHHUS, MPUHIUAIBI COI[HATBHO
OTBETCTBEHHOT'O MMOBEICHHS, IIECHHOCTHBIX TIPUOPHUTETOB);

4) BekTop pa3BUTHS TPYI0BOH MPOheCCHOHATBHON MOTHBAIINH (TOTOBHOCTH K 3 (heKTHBHOMY TPYY,
00y4YeHHI0, THYHOCTHOMY Pa3BUTHIO) [9].

B cBoto o4epeb, HCTIONB30BaHUE METOJJOB MATEMATHIECKOTO MOETHUPOBAHUS MO3BOISIET Pa3padboTaTh
WHCTPYMEHTAPUH JUIsI OTIpeJIeIICHIs YPOBHS YCBOCHUS U 3P PEKTUBHOCTH Mpoliecca 00yueHHS.

3. Pe3yabTaThl.

CpaBHUTENBHBIA aHAIW3 MOJEJIEH CHCTEM JIOTIONIHUTENBHOTO MPO(EeCCHOHANBHOTO 00pa30BaHUS
MoKa3all, YTO B COBPEMEHHOM MHpPE HE CYIECTBYET CIMHON CHUCTEMbI MEPEMOATOTOBKH W TOBBIIICHUS
KBATM(MKAMK CIIENHANNCTOB paszHou cdeppl. Kaxmas crpana, peanm3ys HDaHHBINH TPOILECC, B YHCIE
MEPBOOYEPEIHBIX 33Jad CTAaBUT BOMPOCH 3S(H(HEKTHBHOCTH YENOBEUECKUX PECYpPCOB M KadeCTBEHHOU
OpTaHu3aluu 00y4YeHHUs.

PaccMoTpeHHbIE MOJENM OpraHuM3alliii W KOHTPOJII KadyecTBa MPOQECCHOHANBHOW MOATOTOBKU
CHEIMaUCTOB OINUPAIOTCI Ha KOJWMYECTBEHHBIE W KA4YECTBEHHBIC TI0KA3aTell C HCIIOIb30BaHUEM
MaTeMaTHYECKHX M CTATUCTUYECKUX MeTOZ0B. OCHOBHAS HJiesl 3aKII0YaeTCsl B IPUOIIKeHUH (TIpUBE/ICHHE B
COOTBETCTBHE) JTMHAMHUYECKOW MOJIENIM HM3ydaeMoro (BOCIPHHHMAEeMOro) martepuaia, (GopMuUpyeMoil B
CO3HaHMH 00Yy4aeMOTo K CTaTHYECKOH MOJIENH, MOCTPOSHHOW Ha OCHOBE 0O0pa3oBaTENbHBIX IMPOrpamMm
MIEPETIOATOTOBKY W TOBBIIIIEHUs KBaTuukaiuu. [1o1o0HbIH MOIX0/] peATionaraeT BhISIBJICHHE BXOTHBIX H
BBIXOTHBIX TTAPAMETPOB, ONPEJIEISIONINX CTPYKTYPY U Ka4eCTBO (GYHKIIMOHUPOBAHUS yU4eOHOTO Tpoliecca.

C ydeToM BHIIEHU3IIOKEHHOTO MPEUIOKEHa MaTeMaTH4ecKas MOJeNb, JOMHHUPYIOUIEH IMMO3UIHei
KOTOPOW SIBIISIETCSI MPEIMETHBIN KOHTEKCT PO ECCHOHAIBHOM NI TEIbHOCTH.

CucrteMy MOYKHO TIPE/ICTABHTH B CIICIYIOIIEM BUJIE:

S=< Ma'Mb'PO (Ma'Mb) >,
rie M- oMo enb, ONpeIeNsoas OBeIeHHe CUCTEMBI (IPUHITHIT «IEPHBIN SIIHKY);

M}, - 3T0 TOIMO/IET, ONPEIEIISIoNIas CTPYKTYPY CUCTEMBI, TIPU €€ BHYTPEHHEM PAaCCMOTPEHUH;

Py (Mg, M) - ipeiKaT ETOCTHOCTH, OMPEISIIAIONINI Ha3HAYEHHE CHCTEMBI.

[Honmonens M, MokeT OBITH MpeICTaBICHA B BUJE:

M, =<x,v,2,f,9 >,

rae x = x(t) — BXOJHOH CHUTHAJ,

y = y(t) — BBIXOJAHOH CHUTHAJI,

z = z(t) — nepeMeHHasi COCTOSHUI TTOAMO/IEIH,

f, g — ypaBHEHHUs CHCTEMBI, 3a/lal0lIKe TEKyIIMe 3HAUCHHs BBIXOJHOTrO CUrHaja y(t) U BHYTPEHHETrO
coctostHAA Z(t).

y(®) = g(z(0), x(®)),

z(t) = f(z(to),x (T)), rae T € [to, t].

Omnpenenenue KpUTEPHEB U MAPaMETPOB MOJIEITH MOKHO PacCMaTPUBATh B CIEAYIOMINX MO3HIUSX:

—[purnamenue (oOpamienue) ot n 1o N cirymaTennei (CreruaimcToB).

—O0pazoBanue rpymni B koiudectse oT k 1o K uenosek.

—Paznuune rpymnmn no ypoBHIO NOATOTOBKH OT u 710 U.

—Jlenenue copepaHus KypcoB Ha MOJYJH (3Tambl) B KojauyecTse oT 1 1o L.
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— AmuTeNpHOCTD 3TAaNoB Kypca B MHTepBaie oT t 10 T.

—IlpuBneyenne TbIOTOPOB (TPEHEPOB) B KOJUUECTBE OT M 10 M.

[Ipennomnaraemas cucremMa J0JKHA PEIIUTH 33a4y ONTUMAaTbHON JO3UPOBKHU MOJA4M MaTepuaia I
YCBOCHHUS CIyIIaTeNeM KypcoB (B 3aBUCHMOCTH OT €T0 YPOBHs), IeJICHAIIPABICHHOE MIIM CUCTEMaTHYECKOe
(dbopmupoBaHne 0O0mMUX W TPOPECCHOHAIBHBIX KOMIIETEHIMA. B HEdl MOTyT OBITH 3aJ0XKEHBI MOICIH
CrenuanncTa, HanpuMmep: «rpodeccronan - Ay, «mactep — A-», «uccrienoBaTenb - B» u «HoBu4ok - Cy», a
Takke 0a3bl JAHHBIX ¥ KOMIICTCHIIUN KakoH-Tno0 npodeccuoHansHoi obmactu [10].

Takum o00pazoMm, Yy4YHTBIBas COBPEMEHHBIE TEHIEHIINH pa3BUTHA YEJIOBEYECKOTO KaIuTala,
MPEJIOKEHAYI0 MOJENIb MOXHO aJanTHPOBaTh K CO3JaHHI0 aBTOMAaTH3WPOBAHHOW HWH(OPMAIMOHHON
CHCTEMBI, CIHOCOOHOH HWMHTHUPOBATH JAEHCTBHUS OOYYalOMIMXCA ITIPU OMNpENeIeHNH YPOBHS YCBOCHHUS
MpenaraeMoro MaTepuana, OINpeAeNsaTh peHTa0eNbHOCTh KYypCOB IIEPETOATOTOBKA W  TOBBIIICHUS
KBaTM()MKALNN C TOYKH 3PEHHSI SKOHOMUYECKOTO acTIeKTa.

4. QO6cyxnenue

CornacHo B3IIIsiIaM TIPEACTaBHUTENCH TeopuH yenoBeueckoro kamurana (A. Cmwura, I'. Bekkep, Ix.
Mumncep, T. Ulymnen u ap.), akKyMyJTHpOBaHHBIE TIPO(EeCcCHOHAFHBIE KOMIIETEHITHH CIICITHATUCTOB SBIISTFOTCS
oco0oii (hopMoii kanuTasa, MPUYMHOKEHHE KOTOPOTrO OJMHAKORBO IIEJIECO00Pa3HO KakK i Pa0OTHHKA, TaK U B
1enoM i opranuzanuu. OAHON U3 0COOEHHOCTH MOTUBALIMOHHOTO OTEHIMANA, OYIYT SBIATHCS PE3yIbTaThI
HaAKOIICHHOW MPO(eCCHOHATHFHON KOMIIETEHTHOCTH, KOTOPBIE OTPAXKAIOTCS Ha MPOM3BOAUTEIILHOCTH TPYIa U
YBENTUYMBAIOT (PMHAHCOBYIO MPUOBLTH Beelt opranm3anyu. Takas TeHIeHINS K HaKOTUIEHHIO MPO(eCCHOHATBHOM
KOMIIECTCHTHOCTH CO CTOPOHBLI MNEpCOHAIa CTUMYJIUPYET B IMOJIYUYCHUH HOBOI'O 3ariaca 3HaHI/II‘/'I, HaBBIKOB U
MOTHUBAIIHH, I TOTO YTOOBI €r0 MOXKHO OBIIO0 3(h(heKTUBHO MPUMEHUTH [12].

PaccMoTpeHHBII KOMITIIEKC MaTeMaTHIeCKUX MOJIENIeH BBICTYIIAaeT B KaUeCTBE HATIISAHO-BBIPAXKEHHBIX
W MBICJICHHO TPE/ICTaBIISIEMBIX OTHPABHBIX CHCTEM 00pa30BaTEIBHOTO JEHCTBUS: 0OyUeHHE, HCCIIeJOBaHHE,
aHam3 W cuHTe3. CIOXHOCTh MOJAEIMPOBAaHMS 3aKIIOYaeTCss B TOM, YTO UYEJIIOBEK CaM SBIISETCS
MozaenupyomuM oobektoMm [13]. Ilotomy mpu momenmpoBarmu 3((HEKTHBHOCTH Y4eOHOTO TIporiecca
MPUXOAUTCS ONIEPHUPOBATE C IBYMSI MOACIISIMH: CTATUYECKON U TUHAMU4ecKoi. Ha ocHOBe 0a3uCHBIX 3HAHUHT
o0y4yeHue, TakuMm 00pa3oM, B (OpPMajbHOM IUIaHE CBOJUTCS K MPHUONIKCHUIO NTWHAMUYECKOH MOJEIu,
cO3/1aBaeMoOil B MBIIICHAA 00ydaeMoro, K CTaTHYECKOW MOJENH, HaXOIIEHCS B OCHOBE H3y4aeMOTO
MaTepuana.

C onopoit Ha JAaHHBIE METOABI MOTYT OBITH HOCTPOEHBI: KOHIENTYallbHBIE TPACKTOPUH OOyUYECHHS B
00pazoBareIbHBIX MPOrpaMMax, oOIIre TPUHIUIIB pa3padOTKU JEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB U
mabJIOHBI UX HHTEP(ECOB TPeOOBaHHUS K MOJHOTE U ETIOCTHOCTH 00Pa30BaTENbHBIX PECYPCOB, MEXaHU3MBI
1 MHCTPYMCEHTBI OLICHKH PE3YJIbTATUBHOCTU KYPCOB IMOBBLIICHUA KBaJ'II/I(l)I/IKaHI/II/I.
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AllaMM KalMTAJJIbI JAMBITY acneKTiiepi 00iibIHIIAa MaMaHAapAbIH OUTIKTUTIKTI apTThIPY KypCTAPbIHBIH THIMALTIK
Yepicin Moaesbaey

Amnpgarna. Makasa OUTIKTUTIK apTThIpy OarnapiiaMmaapbl OOMbIHIIIA MaMaHIap/Abl KaCiOM JaiblHay CarachiH OaKbLIay HKoHE
THIMITI YHBIMIACTBIPY/IBIH MaTEMATHKAIBIK MOJICTIbIHE IOy JKacayra apaHaiFaH. JKyHeHiH Kipic JKoHE IIBIFBIC apaMeTpiIepiHiH
HETi3iHIe MaMaHIApAbIH KY3BIPETTUINiH Oaranayra apHAJFaH MOZCNb YCHIHBUFAH. MOZIENbAi CTYICHTTEpHOiH OpEKeTTePiH
MOJIeTIb/IeyTe KaOlIeTTi aBTOMATTaHIBIPBUTFAH aKIAPATTHIK JKYHECiH KypyFa Octiimueyre OomapL.

Ty#iingi ce3aep: MaTeMaTHKAIBIK MOJIEIb, 8IaMH KAITITAI, K3CIOH TaMy, KY3BIPETTLIIK, OKY THIMIILTITI.
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INFLUENCE OF ELECTROMAGNETIC RADIATION OF MOBILE
PHONES ON HUMAN HEALTH

Abstract. Actual questions concerning the problem of the electromagnetic safety are discussed in the article. The
problem is the potential risk to human health effects of electromagnetic fields (EMF) generated by cellular
communication. Hygienic characteristics of individual elements of the cellular communication system is presented. An
overview of the scientific data (domestic and international) on the impact of radiation cellular systems on human health
and ways to prevent possible adverse effects of EMF is given. The factors influencing on the magnitude of the
electromagnetic field produced by mobile components are shown. The high importance of correct scientific assessment
of the impact on health EMF-elements of cellular communication for scientific study and revision of sanitary-
epidemiological rules and norms

Key words: cellular communication, electromagnetic field, base stations, biological action, human health
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MOBWJIBAI TEJE®OHIAAPABIH SJIEKTPOMAT'HUTTI COYJIECIHIH AJIAM
JAEHCAYJIBIT' BIHA 9CEPI

Anpgarna. Makanaga MOOWIbIi OalTaHBICIICH >KacalFaH »>JIEKTPOMarHuTi epicrepuin (OMO) amaMHBIH
JIEHCAYIIBIFBIHA TTOTCHIUAIBl dCepl — JJIEKTPOMATHUTTI KayINCi3diKKe OalIaHBICTBI, JKaFNAiIbIH ©3CKTI Maceneci
KapacThIpbUIa pl. MoOWIBII OalilaHbIC KYHECIHIH KEKe 3JeMEHTEPIHIH THTHCHAJBIK CHUIATTaMachl YCBIHBLIAJBL.
OneOuTTepre MOy kKacay HeTi3iHIe FRUIBIMHA MOJiMeTTepe (OTaHIBIK )KOHE XallbIKapallblK) aJlaMHbBIH JICHCAYIIBIFRIHA
MOOMIIB/II OaliaHbIc XKyHeciHiH coyneneHyiHiH acepi koHe MO Konaichl3 acep eTy MYMKIH/IK JKOJIJapblH ajlIblH ajia
xabapnay Typasisl KenTipinreH. MoOwuibai OaiilaHbIC KOMIIOHEHTTEPIMEH KYPBIIATBIH 3JIEKTPOMAarHuTi epicTiy
mamMachlHa ocep eTeTiH (akTtopiap KenripiiareH. JleHcaysblkka MOOWIBII GaimaHbICTEIH DMO seMeHTepiHiH ocepiH
HaKThI FEUTBIMH OaFaiayIbIH >KOFaphl MaHbI3ABUTBIFBI TAIKBUTAHABL. Y sUTbl OaiilaHbICTEIH DMO 351eMeHTTepiHiH ocepiH
CaAHHUTAPJIBI-3MHUICMHAOJIOTHSUIBIK SPEIKENICP MEH TaTanTapAblH MICKTI JKarAalblH FHUIBIMU HETI3ICY YIIIIH HAKTHI FHLIBIMU
Oarayay/IbIH JKOFapFbl MAHbI3IbLUIBIFBI TATKBIIAHABI.

Tyiin ce3aep: ysutbl OaiIaHbBIC; SJIEKTPOMArHUTTI opic; 0a3anblK CTaHIMSUIAP, OMOJOTHSIIBIK 9cep, aJlaMHBIH
JICHCAYJIBIFBI.

174 N24 2019 Bectuuxk KasHHTY


https://moluch.ru/conf/econ/archive/76/3738/
https://doi.org/10.1080/00036846.2018.1495820

CONTENTS

Earth sciences

Shamshikhan A.M., Tugelbayev S.S..

DEVELOPMENT OF TOURISM ALONG THE SILK ROAD........ccooitienieieeieecsesene s

Akashova A.S., Bakirbayeva P.A., Aubakirova G.B., Yekeibayeva D.P., Mukaliyev Zh.K.
ANALYSIS OF CURRENT CIRCIMSTANCES FOR THE DEVELOPMENT OF TOURIST

ACTIVITY IN THE REPUBLIC OF KAZAKHSTAN. ...t

Yousufi A., Bekbotayeva A., Muszynski A.

INTRUSIVE NATURE OF THE LOGAR ULTRABASITIC MASSIF IN AFGHANISTAN..................

Kerimbay B.S., Dzhanaleyeva K.M., Kerimbay N.N.
MONITORING OF THE HYDRODYNAMIC PROCESSES OF WATER RESOURCES OF THE

SHARYN RIVER BASIN. ..ot

Auyezova Z.T., Ismagulova S.M., Auyezova K.T., Turmahanbetova S.C.
ASSESSMENT OF THE CENTRAL KAZAKHSTAN REGIONS’ POTENTIAL ACCORDING TO

METHODOLOGY OF COMPETITIVENESS RATING CALCULATION (IMD).....cccvviiiniiiiiinnne

Ismagulova S.M., Auyezova Z.T., Auyezova K.T., Kizatova D.S.
HISTORICAL AND MODERN TRENDS IN THE MIGRATION PROCESSES OF THE

POPULATION OF THE NORTH KAZAKHSTAN REGION. ..ot

Berdenov Zh.G., Mendybaev E.H., Kamkin V.A., Ataeva G.M., Inkarova Zh.

USE OF REMOTE SENSING METHODS IN THE STUDY OF THE SPATIAL-TEMPORAL
CHARACTERISTICS OF THE VEGETATION OF THE AKKULA DISTRICT

OF THE PAVLODAR REGION..............

Kabiyev E., Berdenov Zh.G., Musabaeva M.N., Mendybayev E.H., Ataeva G.M.
GEOCOLOGICAL STATUS OF SURFACE WATERS OF THE DELTA OF THE RIVER ZHAIYK.......

Technical Sciences

Tolegenova A.A., Albanbay N., Zhetpisbayeva A.T., Medetov B.Zh., Isimova A.T., Taisariyeva K.N.
DETERMINATION OF THE SPECTRAL CHARACTERISTICS OF TFBG TYPICAL OPTICAL

FIBERS FOR THE USE AS ASENSOR BY TESTING......ooiiiiiiiiiii e

Bossinov D. Zh., Bekibayev T.T., Kudaibergen A.D.

THE OIL TEMPERATURE DETECTING IN THE PIPELINE DURING COOLING AT SHUTDOWN.....

Ospanov R., Tulebaev A., Mussiraliyeva Sh.

DETECTING TIES BETWEEN USERS IN THE SOCIAL NETWORK VKONTAKTE......c.cccooiiiiiients

Kuandykov A.A., Kassymkhanova S.Zh., Muratova K.N.
TECHNIQUE FOR SOLVING THE TASKS OF THE DIGITAL TRANSFORMATION OF THE

COUNTRY ECONOMY L.ttt e e e

Muratova®® K.N., Omarov?®B.S., Kassymkhanova® S.Zh.

ANALYSIS OF OPPORTUNITIES OF CRM-SYSTEMS FOR PERSONNEL MANAGEMENT.................

Kozak Y., Kurmashev ., Ushakova Y., Dolmatova L.
MODELS OF TECHNOLOGY USE OF MOBILE LEARNING IN THE EDUCATIONAL

PROCESS OF THE UNIVERSITY ..ot e e

Kuharenko Y.V., Shaporeva A.V., Kopnova O.L., Grigorenko O.V.
SIMULATION OF AN AUTOMATED DATA ANALYSIS AND PROCESSING DATA TO
ENSURE THE QUALITY OF THE EDUCATION PROCESS WITH THE DISTANCE

LEARNING TECHNOLOGY ...ttt e e e

Pyatkova T., Kukharenko E.
METHODS FOR ASSESSING THE EFFECTIVENESS OF THE IMPLEMENTION OF IT

PROJECTS AT THE ENTERPRISE. .. ... e

Orazbayev B.B., Assanova B.U., Serimbetov B.A., Kassenova L.G., Makhatova V.Y.
THE TASKS OF CHOOSING AN EFFECTIVE MODE OF OPERATION OF A DELAYED COKING
UNIT BASED ON MATHEMATICAL MODELS AND A HEURISTIC METHOD FOR SOLVING

ITINAFUZZY ENVIRONMENT ...t

Zhumatova Sh.A., Manakov S.M., Sagidolda Ye., Azamat R.M.
DEPENDENCE OF MORPHOLOGY AND OPTICAL PROPERTIES OF POROUS SILICON FILMS

ON THE TECHNOLOGICAL MODES OF MANUFACTURING. ..ot

682

40

46

55

60

67

75

79

85

91

95

99

106



Utegenova M., Sadenova M., Azamatov B., Dogadkin D.

OPTIMIZATION OF TECHNOLOGICAL TOOLING FOR SYNTHESIS OF CERAMIC MATERIALS
BASED ON MODELING.. .. ..ttt e e
Burumbayeva G.R., Dyussova R.M., Seitenova G.Zh., lvashkina Y.N.

DEVELOPING TECHNIQUES TO INCREASE PETROL CUT AND GAS DISTRIBUTION

IN THE CLINICAL TECHNOLOGY OF VACUUM GASOIL.......cccooiiiiiiiiiiinini

Zholdubayeva Zh.D., Shakarim A.zh., Seilova S.T., Orynbasarov M.A.

IMPROVING THE QUALITY OF FERROALLOY ....oiiiii e
Malikova F.U., Toleushova A.T.

SIMULATION OF HANDWRITING RECOGNITION PROCESS. ..ottt
Amanzholova S.T., Bulgakbayeva A.A.

INFORMATION SECURITY SYSTEMS IN THE DISTRIBUTED STORAGES............ccooiiii.
Sharipbai A.A., BeibitkhanY.

MODELS AND ALGORITHMS OF GRAPHIC TEXTS MATCHING BASED ON FUZZY MODELING...

Kemelbekova zh., Sagindik M., Sakipbekova M.
WRITING A LEARNING APPLICATION "LANGUAGES AND SOFTWARE TECHNOLOGIES"

IN THE ANDROID SYSTEM.... o e

Khaniyev B.A., Ibraimov M.K., Darmenkulova M.B., Kembayeva Zh.D., Alimova M.

DEVELOPMENT OF POROUS SILICON BASED ON AMMONIA AND ETHANOL

VAPORS SENSOR. ...ttt e e e e e
Zhanabayev Z.Zh., Grevtseva T.Yu., Ikramova S.B., Manakov S.M.

DYNAMICAL CHAOS IN SURFACE STRUCTURE OF NANOSTRUCTURED SILICON..................

Zhaksylykova S.B., Umyshev D.R., Minazhova S.4.

ANALYSIS OF THE USE OF THE SOLAR COLLECTOR FOR HEAT SUPPLY OF PRIVATE
HOUSING . ..ottt e et ettt e e e et
Matibayeva A.l., Mukhtarkhanova R.B., Jetpisbayeva B.Sh., Mukhit H.M., Srapyl S.

THE STUDY OF THE COMPOSITION AND PROPERTIES OF RESTORED WHOLE MILK AS A

RAW MATERIAL FOR THE PRODUCTION OF SOFT CHEESES............ccccooiiiiiin s

Kabdirova A., Kulikova V.
MODELING THE PROCESS OF THE EFFECTIVENESS OF ADVANCED TRAINING

COURSES IN THE ASPECT OF HUMAN CAPITAL DEVELOPMENT ......iiiiiiiiiiiiniiee

Manbetova Z.D., Chezhimbayeva K.S., Abdimuratov Z.S.

INFLUENCE OF ELECTROMAGNETIC RADIATION OF MOBILE PHONES ON HUMAN HEALTH...

Malikova F.U., Zharylkassynova A.B.
DEVELOPMENT OF MODELS AND METHODS OF DATA PRESENTATION AND PROCESSING

IN THE INFORMATION SYSTEM OF QUESTIONNAIR....c.iii e,

Arapov B.R., Seytkazenova K.K., Shokobayeva G.T., Telesheva A.B.

DESIGN APPROACH OF CORROSIVE FAILURE AND DURABILITY TEST OF THE LOAD
BEARING ELEMENT S ...ttt et et e e e a e
Aimaganbetov K.P., Girin D.V., Klimenov V.V.. Tokmoldin N.S., Tokmoldin S.Zh.

THE DEVELOPMENT OF TEST SYSTEMS BASED ON SUPER BRIGHT LEDS FOR TESTING
PHOTOENERGY INSTALLATIONS. ...ttt e e
Batayev N.A., Suleimenov B.A., Akhmetov D.F.

ANTI-SURGE CONTROL OF GAS COMPRESSION UNIT. ..ottt

Batayev N.A., Suleimenov B.A., Akhmetov D.F.

FORECASTING AND DIAGNOSTIC OF GAS TURBINE UNIT PARAMETERS............cooooiviininnen
Mukhamedzhanova G.S.

DEVELOPMENT OF THE BEEBOT CHAT-BOTA FOR THE SERVICE OF THE CUSTOMERS OF

THE CAR-TEL COMPANY BEELINE KAZAKHSTAN......ciiiiie e

Mazhithanov N.M., Shortanbayeva Zh.K.

PROBLEMS AND PROSPECTS OF DEVELOPMENT OF RAILWAY TRANSPORT IN THE
REPUBLIC OF KAZAKHST AN ... .. e e
Kundyzbay D.K., Bashkeev K.U., Kuykabayeva A.A.

PROCESSING OF THE TEST RESULTS OF METAL TILES... ..ot
Baimakhanov G.A., Sailaubek T.N., Rahymbayev S.S.

DEVELOPMENT AND IMPLEMENTATION OF QUALITY MANAGEMENT SYSTEM....................

Uzakov Y., Kaldarbekova M., Sabraly S.
HANDLING THE MEAT PRODUCTS MADE OF PORK USING INNOVATIVE TECHNOLOGIES......
Uzakov Y., Sabraly S., Kaldarbekova M.

A TECHNOLOGY DEVELOPMENT OF A SINGLE PIECE SALTY PRODUCTS MADE OF PORK......

112

118
125
131
138

142

146

151

156

160

164

167

174

178

184

188
193

198

683



Uzakov Y.M., Tayeva A.M., Makangali K. K., Tokysheva G.M.

SEA BUCKTHORN SEED POWDER RESEARCH AND ITS EFFECT ON BOILED,

SMOKE-CURED CAMEL MEAT BEEF PRODUCTS.....ouititiiiiiie e
Nazarova A.T., Abduraimova B.K.

CREATION OF A SYSTEM FOR DETECTION AND PREVENTION OF PASSENGER

RECORDING IN BUSES USING THE ARDUINO PLATFORM ..ottt
Dyusanbe A., Mukhtarova M.N.

CT-KZ CERTIFICATE OF GOODS ORIGIN FOR THE EXPORTABLE PRODUCTS

Dyusanbe A., Kazbek N.S., Yermaganbetova S.D., Mukhtarova M.N.

THE CONCEPT OF GOOD PHARMACY PRACTICES, GMP CERTIFICATE.......cccoiiiiiiiiiiien.
Inayatov A.B., Baizhumanov K.D., Darkhanova A.A.

IMPROVING THE ENERGY EFFICIENCY OF STEAM BOILERS OF COMBINED

HEAT AND POWER PLAN T L. ottt e e e e e e e e ettt e et et e e ee e e e e e eneeae
Manatbayev R.K., Kalassov N.B.

APPLICATION OF ALTERNATIVE ENERGY SOURCES IN OPERATION OF GAS TURBINES........
Lakhno V., Oralbekova A.

ANALYSIS OF CLASSIFICATION MANAGEMENT METHODS FOR THE DETECTION AND
DIAGNOSIS OF FAULTS IN THE CONDITIONS OF A PRIORI UNCERTAINTY OF SIGNS..............
Tukymbekov D., Saymbetov A.K., Kuttybay N.B., Nurgaliyev M.K., Azhibiyeva A.R., Shaimerdenova M.E.
ENERGY-EFFICIENT AUTONOMOUS INTELLIGENT STREET LIGHTING SYSTEM

BASED ON ZIGBEE. ...ttt
Khakimova T.K., Spabekova Zh.K., Sakypbekova M.

PROSPECTS OF THE DEVELOPMENT OF MODERN INFORMATION TECHNOLOGIES................
Sarsembekova Z.K., Pentayev T.P.

FEATURES OF THE USE OF MODERN DEVICES AND TECHNOLOGIES IN DETERMINING

THE PLANNED AND HIGH-ALTITUDE CONDITION OF ROADS. ... ...ttt
Nurgaliyev M.K., Saymbetov A.K., Bekturgan U.K., Shaimerdenova M.Y., Kuttybay N.B., Tukymbekov D.Kh.
DEVELOPMENT OF WIRELESS TOUCH NETWORKS ON THE BASIS OF LORA WAN AND
NRF24L01 TECHNOLOGIES AND THE STUDY OF THE DISTRIBUTION OF RADIO

WAVES IN DIFFERENT CONDITIONS . ... oottt ettt s e et sna e e e e sneesnneente s
Kozbagarov R.A., Jumanov M.A., Kaliyev Y.B.

THE INTERACTION OF THE OPERATING TOOL OF THE BULLDOZER WITH THE STICKY
ROCKS WITHOUT A COMPACTED CORE.. ...ttt e
Kozbagarov R.A., Kamzanov N.S., Dainova J.H.

ANALYTICAL ANALYSIS OF DRIVING RESISTANCE OF THE KNIFE INTO THE GROUND
BEFORE START AND WHILE DRIVING ABULLDOZER........cccoiiiiiiiiiieiiieeeeeeeeee e
Uderbayeva'A.Y., Nauryzbayeva'A.A., Smaylova G.A Seitova® A.B.

ANALYSIS OF IMPROVING THE QUALITY OF THE ARMOR CONE CRUSHERS........................
Kuttybay N.B., Saymbetov A.K., Nurgaliyev M.K., Shaimerdenova M.Y., Tukymbekov D.Kh.,

Meirkhanov A.K.

DEVELOPMENT OF A TWO-AXIS SOLAR MONITORING SYSTEM FOR THE OPTIMAL
ORIENTATION TO THE SUN . ...ttt e e et eneaas
Temirbayev A.A., Tuyenbayev O.K., Karibayev B.A., Meirambekuly N., Orynbassar S.O., Shynazarova T.T.
MULTI-BAND ANTENNA BASED ON ANISOTROPIC FRACTAL

FOR CUBESAT NANO-SATELLITES ...ttt e
Turliyeva A.A., Mukhtarova M.N.

INSPECTION OF CONFORMITY OF THE CONTROL OBJECT WITH THE REGARD TO
REGULATORY TECHNICAL DOCUMENT .. ..ottt
Tungyshbayeva U.O., Wazhanova R.U., Manap K.R., Serikkyzy M.S.

THE MAIN QUALITY AND SAFETY PROBLEMS IN THE BAKERY PRODUCTION.

FACTORS AFFECTING PRICING . ... ottt e et
Tungyshbayeva U.O., Wazhanova R.U., Manap K.R., Serikkyzy M.S.

THE MAIN DIRECTIONS OF THE DEVELOPMENT OF MODERN INTERNATIONAL
MANAGEMENT IN THE FIELD OF FOOD QUALITY AND SAFETY. PRACTICE OF

APPLICATION OF THESE STANDARDS IN THE REPUBLIC OF KAZAKHSTAN.......coiviiiiiiine
Adiluly A., Torekul B., Bakhtiyar B.T., Umyshev D., Otinshiyeva M.

HEAT TRANSFER AUGMENTATION AND FLUE GAS TEMPERATURE..........ccoiiiiiiiiiiieen
Zhakezhan S., Kulikova V.

THE APPLICATION OF MATHEMATICAL-STATISTICAL METHODS OF THE ANALYSIS

OF MASS HISTORICAL SOURCES. ... et

684

239

244

249

253

259

262

268

271

279

286

291

296

300



Ramazanov Y.T., Sibanbayeva S.Y.
DEVELOPMENT OF MATHEMATICAL SUPPORT OF ANALYTICAL SYSTEM OF VDA TYPE TO

IMPROVE THE PRODUCTIVITY OF A HERD BASED ON COMPUTER ASSISTED-LEARNING....... 339
Sangulova I.

PERSPECTIVE OF MICRO SILICON APPLICATION IN CONSTRUCTION.........cooiiiiiiiieiea, 344
Jamanbayeva G.T., G.Sh. Yar-Mukhamedova, A.A. Zakhidov

THE PROSPECTS OF USING PEROVSKITES IN NANOPHOTONICS........cooiiiiiiiiiiceec e 348
Abetov A.Y., Uzbekov A.N., Akhmetov A.A.

THERMAL FIELDS OF THE CENTRAL KAZAKHSTAN......occiitiiitiiiei sttt 355

Baitlesova L.1., Tapishev M.S., Kostarev A.S.
ESTIMATING THE IMPACT OF CHINEREV OILGASCONDENSATE FIELD OF THE WEST

KAZAKHSTAN REGION ON THE ATMOSPHERE..... ...ttt 360
Kaster Nurmukan, Abu A. Kuandykov, B.Kalimbayeva, B. Toleugazy
DIFFICULTY TO HANDLE ROBOTIC HAND.. ... ..ttt e 363

Zholdubayeva Zh.D., Issin D.K., Smagulova Zh.B., Mazhitova L.A.

STUDY OF THE EFFECT OF THE FILTER MATERIAL ON THE ACTIVITY OF OXYGEN

IN STLTCON. .ttt R R R Rt e et n ettt n et 366
Kim G., Demyanenko A.

A REVIEW OF AUTOMATED HYDROPONIC SYSTEMS OF THE MAIN WORLD

MANURACTURERS . . ., 370
Zhumekenova Z., Bondarev V.

ANALYSIS OF DEFECTS OF WHEEL PAIRS OF RAILWAY CARS AND WAYS

TO ELIMINATE THEM.......oiiitiiiiiieieisieistetteetete ettt ettt ettt ettt ettt b st se st ses et es et et enseseneeseneasenn 376
Kushaliyev D.K., Baltayev T.A., Yermanova B.A.

NEW STRUCTURE OF THE SLIDE BEARING FOR RETURN-ROTARY MOVEMENT WITH

SPRING INSERT ON THE BASIS OF NEW PRINCIPLES. ... ..ottt 384
Kushaliyev D.K., Baltayev T.A., Yermanova B.A.

THE DEVELOPMENT OF THE SLIDE BEARING WITH A SPRING INSERT FOR AUTOMOBILE

TRAIN S P O R T ..ttt e e e e e ettt e e e e e 389
Orazbayev B., Santeyeva S., Orazbayeva K., Makhatova V., Duskaliyev A.
DRILLING WASTE MANAGEMENT ON THE BASIS OF FUZZY INFORMATION..............coevennn. 394

Ibragimova S., Vakhitov R.

AN APPLICATION OF SOFTWARE FOR EVALUATING ENERGY LOSSES AND POWER

IN LLP «<SARYARKA AUTO PROM» NETWORKS ... ..ottt e 401
Lakhno V.A., Akhmetov B.S., Doszhanova A.A., Kartbayev T.S., Malikova F.W., Alimseitova Zh.K.

MODELING CYBER SECURITY OF INFORMATION SYSTEMS BASED ON

THE THEORY OF GAMES AND MARKOV PROCESSES...... ... 406
Nefedyev D.l.,Zhunussova G.S., Urazbayev Zh.Z., Khaymuldinova A.K.
OPERATION OF USE OF CALIBRATION WORK IN MEASUREMENT SYSTEMS.......cccoeoviinnecenennns 413

Abdildayeva A., Zhukabayeva T., Marynych T., Koplyk 1., Drozdenko A.
STATISTICAL ANALYSIS OF MACRO-LEVEL ELECTRICITY CONSUMPTION

FORE CA S T ING DA T A . i e e e e e e e e et ettt et e e e eaenans 417
Yerezhepbekov A.

EVALUATION OF CARS FORWARD COLLISION WARNING AND COLLISION

AVOIDANCE SY ST EM . ...t e e e e et et 422
Uderbayeval A.Y., Nauryzbayeva' A.A.,'Smailova G.A, *Kurmangaliyeva L.A.

THE STUDY OF THE DYNAMIC CHARACTERISTICS OF BALLMILLS. ..o 428

Zholdasbay Y.Y., Dosmukhamedov N.K., Akhmedzhan zh.S.

TO THE QUESTION OF IMPROVEMENT OF TECHNICAL AND ECONOMIC INDICATORS OF THE
MINE CONTRACTILE SMELTING. ... .uitiiii et 433
Dyachenko O.G., Kenzhaliyev O.B., Sadykova T.S.

EXPERIENCE OF COMMERCIALIZATION OF SCIENTIFIC DEVELOPMENTS

INUS UNIVERSITIES. . ..ottt et ena 439
Yeltai A., Abduraimova B.K.

NETWORK INFRASTRUCTURE MODELING AND DESIGN BASED ON UNIX........ccooiviiieiininnnn. 444
Baishemirov Zh.D., Nurtas M., Baimurzayev Zh.Zh.

METHOD OF AVERAGING WITH SPLITTING NONLOCALITY ...ttt 450

Kozhakhmetov Ye.A., Skakov M.K., Kurbanbekov Sh.R., Mukhamedova N.M.
HYDROGEN ACCUMULATING RECHARGEABLE INTERMETALLIC COMPOUNDS
BASED ON THE Ti-Al-ND SY ST EM . ..ot 454

685



Lakhno V.A., Akhmetov B.S., Doszhanova A.A., Kartbayev TS., Malikov F.W., Alimseitova Zh.K.

SYSTEM ANALYSIS OF INFORMATION SECURITY POLICIES FOR CRITICAL

IMPORTANT INFORMATIZATION OBJIECT S . ..ot e e e e e 460
Bakesheva A.T., Irgibaev T.I.

CAUSES OF CRACK-LIKE DEFECTS FORMATION ON MAIN GAS PIPELINES AND METHODS

FOR THEIR DETECTION......utuititiit ettt et 465
Orumbaev R., Bahtiar B., Otynchiyeva M., Seidalieva A.
IMPROVING THE EFFICIENCY OF HOT WATER BOILERS. ...t 470

Baikenzheyeva A.S., Imangaliyeva A.K.

THE PROBLEM OF LABOR PROTECTION IN THE REPUBLIC OF KAZAKHSTAN AND THEIR
SOLUTIONS . ettt e e e e e e e e e e e e ettt 475
Kisata P., Wojcik W., Kalizhanova A., Amirgaliyev B., Kozbakova A.

DEVELOPMENT INTERROGATION SIGNALS SYSTEM WITH FIBER OPTIC REFRACTOMETER... 478
Nabunskiy I.A.

CALCULATE MECHANICAL AND ELECTROMECHANICAL CHARACTERISTICS

OF THE ASYNCHRONOUS MOTOR WITH IR-COMPENSATION.......cotiiiiiiiiiieeeeeieeeeas 489
Nabunskiy I.A.

THE CALCULATION OF THE VOLT-FREQUENCY CHARACTERISTICS OF THE

SYSTEM FREQUENCY CONVERTER - ASYNCHRONOUS MOTOR........cccoiiiiiiiiiiiieieiieneen, 494
Kunelbayev M., Amirgaliyev B., Merembayev T., Yedilkhan D., Sundetov T., Ormanov T.

A COMPUTER MODEL OF THE MANAGEMENT OF THE SUPERVISORS FOR

COLLECTORS WITH A THERMOSYPHON CIRCULATION.......ouitiiiiiiieee e 498
Kalimoldayev M.T., Mukanova B.G., Akhmetzhanov M.A.

MINIMIZATION RODS’ TOTAL LENGTH OF THE OF THE WORKING DEVICE

OF THE ROBOT 3 RPR ... ottt ettt e et et e et et et et e et e e e e et e s e e e e eneaas 504
Wojcik W., Kalizhanova A., Kisala P., Amirgaliyev B., Kozbakova A.

EXPERIMENTAL RESEARCH OF THE SPECTRAL PROPERTIES OF THE TILTED

BREGG FIBER GRATINGS . ...ttt e e e e e e e et 512
Nazirova A., Abdoldina F., Dubovenko Y., Umirova G.

APPLICATION OF THE SIMULATED ANNEALING METHOD FOR GRAVIMETRIC MONITORING
DATA ANALYSIS OF THE BOWELS CONDITION OF OIL AND GAS DEPOSITS........covvviiinnn. 519

Physical and mathematical sciences

Sadykova A.A.

STUDY THE EFFECTIVENESS OF POISSON EQUATION USING UPC LANGUAGE...................... 528
Ismailova A.Ye., Bekova G.T., Shaikhova G.N.

TRAVELING WAVE SOLUTIONS FOR THE TWO-DIMENSIONAL GENERALIZED

NONLINEAR SCHRODINGER EQUATION . .....oiiiii e, 534
Boranbayev S.N., Nurusheva A.M., Seitkulov Y.N., Sissenov N.M.

APPROACHES, METHODS AND TOOLS TO ENSURE THE RELIABILITY OF THE

INFORMATION SYSTEM OPERATING . ..ottt e e, 540
Ismailov D.V., Kalkozova Zh.K., Kozhanova Zh.N., Tulegenova A.T., Abdullin Kh.A.

ROOM TEMPERATURE PHOTOLUMINESCENCE SENSING PROPERTIES OF ZnO NANORODS

GROWN BY THE HYDROTHERMAL METHOD ... ...ttt 546
Amantayeva A.Y., Shyngyskhan D.Sh., Perdebayeva M.N.
PHOTOMETRIC RESEARCHES OF IRAS 2009043809........uiuititititeteieteii e e e 553

Souza M., Baisholanova K., Yar-Mukhamedov Y.
THE STATE OF COMPUTER MODELING ISSUE OF COMPOSITE COATINGS WITH

TARGETED PROPERTIES. . ..ot e e e e e e 557
Khairullin Y., Tulesheva G., Shakulikova A.
ABOUT ONE BOUNDARY TASK OF THE HEAT AND MASS EXCHANGE..........ccoooiiii. 561

Baymakhanov G.A., Kabyl D.D.

IMPLEMENTATION OF A QUALITY MANAGEMENT SYSTEM BASED ON HACCP PRINCIPLES... 567
Mekebay N., Tapeyeva S., Akanbay N.

ABOUT ASYMPTOTIC BEHAVIOR OF THE SOLUTION OF THE PROBLEM OF THE KOSHI OF

ONE PARABOLIC EQUATION WITH RANDOM COEFFICIENTS AND RANDOM RIGHT PART...... 571
Batalova M.S., AlpysbayevaB.Y., Kadir M.F., Yskak M.T.

STUDY OF THE STRUCTURAL FEATURES OF POROUS ALUMINA BY MEANS

OF VISIBLE MICROSCOPY ...ttt ittt et e e e e e e e 577

686



Aitzhanov S.Y., Zhanuzakova D.T.

INVERSE MODELING BLOW UP FOR A PARABOLIC EQUATION. ..o,
Shakhnin V.A., Glushchenko T.I., Bedych T.V.

MATHEMATICAL MODEL OF HYBRID ELECTRIC POWER STATION ..o
Manatbayev R., Berdibekov D.

ROTARY MOMENT DETERMINATION OF THE STRAIGHT BLADES WIND POWER UNIT...........
Volchikhin V.1., lvanov A.l., Akhmetov B.B., Alimseitova Zh.K.

MATHEMATICAL A CHI-SQUARE PEARSON'S MOLECULE WITH THREE ORBITALS, THE
PROSPECT OF ITS USE FOR CHECKING STATISTICAL HYPOTHESES ON SMALL SELECTIONS..
Yatsenko Y.P., Hritonenko N.V., Boranbaev A.S., Boranbaev S.N.

STUDY OF THE LINKS BETWEEN THE MODELS OF ASSET SUBSTITUTION UNDER
ARBITRARY TECHNOLOGICAL CHANGES AND UNCERTAIN COST ..ottt
Amirgaliyev Y., Kunelbayev M., Amirgaliyev B., Kozbakova A., Auelbekov O., Kataev N., Daulbayev S.
DEVELOPMENT OF MATHEMATICAL MODELING AND RESEARCH OF MODULAR
AUTOMATED BIOENERGY INSTALLATION . ... e,

Chemical and metallurgical sciences

Tulegenova A.T., Ismailov D.V., Kalkozova Zh.K., Gritsenko L.V., Abdullin Kh.A.

VARYING THE PROPERTIES OF NANOROD ARRAYS AND THIN FILMS OF ZnO DEPENDING
ON THE SYNTHESIS MODE AND HEAT TREATMENT ..ottt
Kambatyrov M.B., Nazarbek U.B., Nazarbekova S.P., Abdurazova P.A.

RESULTS OF THE RESEARCH OF THE POSSIBILITY OF EXTRACTING HUMATES FROM

COAL WASTE LIGNITE OF THE LENGER DEPOSIT FOR THE PURPOSE OF APPLICATION

AS FEED ADDITIVES . ...t
Rakhimova 4., Galeyeva A.

MICROVAVE SYNTHESIS OF LITHIUM IRON PHOSPHATE FOR THE LITHIUM-ION STORAGE
BA T TERIES. .. ottt et et et e e e et et e e e
Abdullin Kh.A., Ismailova G.A., Kalkozova Zh.K., Zhumagulov S.K.

PRODUCTION OF SUPERCAPACITOR ELECTRODE BASED ON THE COBALT AND NICKEL
HYDROXIDE NANOPOWDERS. ...ttt e e e e
Askaruly K., Azat S., Yeleuov M., Xintai Su, Tauyrbekov A.

THE USE OF RICE HUSK ASH AS AN ALTERNATIVE SOURCE OF RAW MATERIALS

FOR THE PRODUCTION OF SILICON DIOXIDE NANOPARTICLES.........cccoitiiiiiieeeeee
Abit K.Y., Nauryzbayev M.K.

STUDY OF SORPTION OF HEAVY METAL IONS BY ACTIVATED CARBONS

BASED ON MISCANTUS . ..ottt e e e ettt et eenas
Myltykbaeva Zh.K., Seisembekova A.B.

SYNTHESIS AND CHARACTERIZATION OF CATALYSTS ON VANADIUM OXIDE
IMMOBILIZED ON A1203 . ..ottt et e e e e e e ettt e e e e e e e aeas

687



Penakropsr: [onmucano B meuats 23.07.2019 1.
H.®. ®edocenxo ®opwmar 60x84 Y. Ve n 37,4
Bepcrka Ha KOMIIBIOTEpE: Tupax 500 5k3. 3aka3z Ne 234,

JI. Kacorcanosa

AJpec pemrakiuu:

yi. CarmaeBa, 22, KasHUTY ka6. 609, texn. 292-63-46 ,Nina.Fedorovna. 52 @ mail.ru

JenapramenT mapkeTruHra 1 kommyHukanuii KasHUTY

Kazaxckoro HallMOHAaIBHOTO MCCIIE0BATENLCKOrO TeXHUUecKoro yuusepcurera umenu K.M. Carnaesa



