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Pa3pa60TRa NMPUHIUIIOB IIOCTPOCHUA CTAHAAPTOB HA METAJJIONIPOAYKIIUIO

[TocranoBka 3amaun: [IpoBeneH aHAIM3 CyIIESCTBYIOIIUX MPOOJEM, CYIISCTBYIOIIMX IMPH pa3padOTKe
cTarnaptoB. OTMeUYaeTCs, YTO OAHUM W3 MYyTei MOBBIMICHNST KOHKYPEHTOCIIOCOOHOCTH METaJUION3AETHil
Ha BHYTPEHHEM U BHEIIHEM PBIHKAX SIBJISETCS TApMOHHU3ALMS TPEOOBAHUI CTAHIAPTOB C 3apPyOCIKHBIMU
HOpMaMu. AKTyaJlbHOW SBJISICTCS 3ajJaya pa3padOTKH OCHOBOIIOJIATAMOINIUX MPUHITUIIOB pPa3pa0dOTKU
CTaH[IapPTOB, KOTOPHIE TO3BOJSUIM YYWTHIBATH M TPeOOBaHMSA MOTpeOMTENel K IMOKazaTelsiM KadecTBa
METAJIOTIPOAYKIIMA, W BO3MOXXHOCTH HW3TOTOBUTENEH WX OOECHEeYnuTh B MPOIECCE IPOU3BOICTBA.
Ucnonszyemple Metogpl: C HUCHOIB30BAaHHMEM OCHOBHBIX IOJAXOJIOB, NPUMEHIEMBIX B 001acTh
MPAKTUYECKON CTaHAApTH3AIlMK, Ui pa3padOTKA CTaHmapTa Ha TPOAYKIHIO TpeJuiaraercs
MOCJIEI0BATENbHOCTD AeUCTBUNA. OTMEUAEeTCsl, YTO JAHHBIM NOAXO0J OTPAXaeT CYIIHOCTh MPOUCXOIALIUX
W3MCHCHUN B MpaKTHUKE pa3pabOTKU CTaHIApTOB, a TaKXKE CHOCOOCTBYET IOBBIIICHUIO CTCIICHU
rapMOHM3aIMH C 3apyOC:KHbIMH HOpMamH. [loyydeHHBIC pPe3yJIbTaThl XOPOIIO COTJIACYIOTCS M HE
OpPOTUBOpPEYAT MMEKOUIUMCS JaHHbIM B JAPYTHX HCTOYHHKAX IO paccMaTpUBAEMOM TEMATHKE
TEOpeTHUECKOoTo ucciemoBanus. HosuzHa: C wmcmonbp30BaHWEM HAydyHO OOOCHOBAaHHOTO TIOAXO0Ja
c(hOpMyJTUPOBAHBI IPUHITUITBI IIOCTPOCHUS CTAHIAPTOB HAa METAJUIONPOIYKITUIO, YTO SIBJISCTCS TapaHTUEH
MPOU3BOACTBA METAUIONPOAYKUUU C YPOBHEM CBOMCTB, AaHAJIOTUYHBIX MHPOBBIM aHAJIOraM.
[IpakTuueckast 3Ha4UMOCTh: KOMIUIEKCHBIN aHAIU3 METOI0OB MPAKTUYECKON CTaHAAPTU3AIUU O3BOJISIET
OTIpENICTNTh HANpPABJICHUS PAa3BUTHS JAHHOTO BHJA JEATEIHHOCTU. ODTO SBISETCS OCHOBOW JIA
pa3paboTKu TpeOOBaHUN pa3IUYHBIX BUJOB HOPMATUBHOW U TEXHUYECKOH JIOKYMEHTAIUH,
TapMOHHM3UPOBAHHBIX C 3apyOe)KHBIMH HOPMAaMH, YUYUTHIBAIONINX OCOOCHHOCTH IPOMBIIIICHHBIX
TEXHOJIOTHI MPOU3BOACTBA METAIIION3ACTUN U MHTEPECHI BCEX 3aMHTEPECOBAHHBIX CTOPOH.

Knrouesvle cnosa: CTaHAapTu3anua, HOPMATHBHAasA MW TCXHUYECKad JOKYMCHTaluA, CTaHOaapT,
rapMoHH3anus, HOTp66I/IT6J'IL, MMPpOU3BOAUTCIIb, IPUHIUIIBI IOCTPOCHUA CTAHAAPTOB, METAJUIOIIPOAYKIIUA,
BHUHTBI CaMOHape3aro1me.

Beeoenue

CranpapTu3zanus sSBISETCS OJHUM W3 BaXHEHWIINX 3JIEMEHTOB COBPEMEHHOTO MEXAaHM3Ma YIPABICHUS
KaueCcTBOM MPOAYKIHHU, paboT u yciyr [1 — 4]. st obecrieyeHuss KOHKYPEHTOCIIOCOOHOCTH TPOIYKIHU
HEO0XO0IMMO, TPEXKIE BCETO, 00ECTIEUNTh €€ COOTBETCTBIE TPEOOBAHUSIM, PETIIAMEHTUPYEMBIM B Pa3IMIHBIX
BHJIaX HOPMAaTUBHOM M TEXHMYECKOW JOKYMEHTAllUH, CPEId KOTOPBIX CaMbIMHM pPaclpOCTPAHCHHBIMU
SIBIAIOTCA CTaHAApTHl [5]. C 3TOM TOYKM 3peHMs CTaHIApTHU3ALHUIO CIEAYET pacCMaTpUBaTh KaK CPEICTBO
OpraHu3alliu U [poliecca yIpaBieHUs IPOU3BOACTBOM.

Kak u3BecTHO, KauecTBO IIPOAYKIMH OLIEHUBAETCS Yepe3 II0Ka3aTell KadyecTBa, KOTOPhIE B CBOIO OYepe/ib
pEriIaMeHTHPYIOTCS B Pa3IMYHOIO BHAA HOPMATHBHBIX M TexHUuYeckux aokymentax (HT/), xonTpakrax,
TEXHUUYECKUX COMTAIIEHMSIX, IOTOBOpaxX U IPYTHX BUAAX JOKYMEHTALUH, PETYJIHPYIOLIEH OTHOLIEHUS MEX Y
HOTpGGI/ITeJIeM " U3TOTOBHUTCIICM. HpI/I 9TOM Ka4€CTBO MPOAYKIIUN JOJKHO OBITH 00ECIIEYEHO U3TOTOBUTEIEM
B TMPOIIECCE TIPOM3BOJICTBA B CTPOTOM COOTBETCTBUHU C TpeOoBaHMAMHU moTpedutensa. CTaHaapTH3aIMs, KaK
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MPaKTU4ecKas AeATEIbHOCTD M0 pa3padoTKe M MPUHATHIO HOPM U TPaBUII, periaMeHTHPYIOMIHUX TpeOOBaHUS
K YPOBHIO KaueCTBa MPOAYKIINH, CTajla HEOOXOAUMBIM YCIOBHEM 3KOHOMHUYECKOI'O Pa3BUTHA T'OCYAAPCTB U
MHPOBOT'0 COOOIIECTBA B LIEJIOM, OCHOBBIBAsICh HA 0COOEHHBIX IIPUHIUIIAX 1 UCIOJIb3YS CIIELHAIbHBIE METOABI
[6 - 8].

[IpakTnueckas nesTeIBLHOCTh B 00JaCTH CTaHIApTU3aMU 0a3upyeTcsl Ha IpoLeaAype NPUHATHUS PeIeHUN
pu pa3paboTKe TEXHUUECKUX TPeOOBAHUI pa3IMYHbIX BUIOB HOPMATHBHON U TEXHUYECKOHM JOKYMEHTAIUY,
PETYINPYIOLINX OTHOILCHHS MEXKIY TOTPEOUTENIEM U M3TOTOBUTEINIEM IO BOIIPOCAM HOPMHUPOBAHUS 3HAYCHUI
rmokasaTteyield kauecTBa mpoxykiuu. [Ipu 3Tom, kak mokazaHo B pabote [9], mns duxcupoanus B HT/]
MoKa3atenell KadecTBa MPOMYKIMH, KOTOPhIE B PaBHOM CTENEHH OTPakaloT TPeOOBaHMs IOTpeOuTens U
W3TOTOBUTENS, HEOOXOAUMO MPUMEHSTH CHenru(pUIECKUe MmoKa3aTean dPGEeKTUBHOCTH Mpoliecca MPUHATHUSL
peLIeHHs: KOHCEHCYC, ONTUMAalbHOCTb, MPO3PaYyHOCTh, OTKPHITOCTh, AOCTYHNHOCTb,  OOBEKTHBHOCTB,
Pe3yIbTaTUBHOCTD, 1eJIeCO00pa3HOCTh. 110 MHEHHIO aBTOPOB, CTaHAAPTH3ALMS KaK BUI IPAKTHUECKON
NESITeNbHOCTH [I0JDKHA 0a3upoBaTbCsi Ha METOAOJIOTHMHM IIPUHATHS PELICHHMH, KOTopas oOecrednBaeT
IBIDKEHHE OT  «HEYNOPAOOYCHHOCTH»  (KOH(PIMKT CTOPOH) K  «YMOPSAOYCHHUIO»  (TapMOHHSA
B3aMIMOOTHOIIIEHUH ), T.€. CTPEMIICHHIO K ONITHMAIbHOMY OallaHCYy.

Mertamtyprudeckasi OTpacib SBJISETCS OJHOU U3 0a30BBIX OTPACiel MPOMBIIIICHHOCTH. XapaKTePHBIMH
yepTaMH pa3BUTH METAJUTYPTrUH B HACTOSIIEE BpEMS ABJISIOTCS HHTEHCUBHOE TEXHUYECKOE IIEPEBOOPYKEHHE
MPOM3BOJCTBA, BHEJPEHHWE WHHOBAI[MOHHBIX TEXHOJOTHI, OCBOGHHE HOBBIX BHJOB IPOAYKIUH B
COOTBETCTBUHU C TPEOOBaHUAMH 3apyOEKHBIX CTaHIAPTOB, pecypcocOepexenue. Ilponcxonsmme B oTpacin
W3MEHEHUS] HeN30EeKHO BIEKYT HEOOXOIMMOCTh COBEPILICHCTBOBAHUS M Pa3BUTHUS CYILECTBYIOIINX MTOIXOI0B
K HOPMMPOBAHHUIO IOKa3zarened kadecrBa Mertamuonpoaykuuu B HT/I, pemieHuss BOIpOCOB, CBS3aHHBIX C
rapMOHM3aIHel TpeOOBaHU CTAaHIAPTOB PA3IUIHBIX TOCYIapPCTB, IEPECMOTPOM TPeOOBaHMH EHCTBYIONINX
JOKYMEHTOB MO cranzaprusanuud. C 3TOM TOUYKH 3peHus 0CoO0Yyl0 BaXHOCTb NMPHOOPETAIOT BOIPOCH
pa3pabOTKH HOBBIX MPUHIIMIIOB Pa3pab0TKH HOPMATUBHBIX JOKYMEHTOB, KOTOPBIE SIBJISIFOTCSI OTPaKCHUEM HE
TOJILKO AOCTUTHYTOTO KOHCEHCYCa MEXKAY MOTPeOUTENeM U MPOU3BOAUTENIEM, HO U SBISIOTCS OCHOBOM JIJIst
omepexarolel CTaHAAPTU3ALINH.

Memoowt uccnedosarnus

JIroGast Hayka Oa3upyeTcs Ha ONpeIeICHHBIX TPUHIUIIAX U UCTIOIb3YeT CBOM crierupuieckre MeToasl. C
9TOHM TOYKH 3pEHHS MPUHIUIBI U METOJIbl CTAHJIAPTU3AIMN KaK JESATEIBHOCTH 10 YCTAHOBJICHUIO HOPM IS
O0OBEKTOB PpA3IMYHOrO (YHKIMOHAIBHOTO Ha3HA4YEeHHs MIOJDKHBI OBITH OINpEeAeNeHbl C YYeTOM JTHX
ocoOeHHOCTEH.

B ofmactu mpakTHYECKOW CTaHIAPTH3AlMK TPUMEHSIOTCS ClenuaibHble MeToabl. [lpu  sToM
OOJIBIIIMHCTBO M3 HUX 00YCIOBIMBAETCS MPAKTUYECKOH HEOOXOIUMOCTBIO YIIOPSAOUYCHUS H CUCTEMATHU3aI[IH
CYILECTBYIOIIEH HOPMATHBHOM 0a3bl, rapMOHM3AIMU TPEOOBAaHUI CO CTAHIAPTaMH BEIYIIUX 3apyOeKHBIX
CTpaH, a B psJie CIy4aeB COKpAalICHUS YHCIa CTAaHAAPTOB HA OJUH M TOT XK€ BWJ METAIONPOAyKIHA. B
COBPEMEHHBIX YCIIOBHAX JJISI JOCTHKECHUSI OCHOBHOM 1IeTIM CTaHAapTHU3alluK — YIOBIETBOPEHUE TpeOOBaHUH
notpeduTeneil myreM oOecnedeHus HEOOXOJMMOTO YpOBHS KadecTBa INPOAYKIHH, pabOT W YCIyT,
o0ecneyrBaeMbIX CyIIECTBYIOIUM YPOBHEM Pa3BUTHS TEXHUKHU M TEXHOJOTHH — HEOOXOIMMO HCIIOJIB30BATh
HOBBIE ITOIXO/IbI IPU Pa3paboTKe TPeOOBaHUI HOPMATHBHOW U TEXHUUECKOW JOKyMeHTauu. OJTHUM U3 TAKHX
HAaIpaBJIeHHUH SBIISETCS UCTIOB30BAaHHUE IPHHIMIIOB KOMIUIEKCHOW M ONIepeKarolel CTaHIapTH3aIHH.

Meropl, TpUMEHseMble B TPAaKTUKE padOT MO CTaHIAPTU3AIMM Ha JTale e¢ BO3HUKHOBEHUS,
yHH(QUKAIUS, arperaTupoBaHHe, CHUMIUTM(QUKANMS, MapaMeTpUuecKas CTaHgapTH3amus © T.OL —
c(OPMHUPOBAINCH, UCXOJS W3 TMPAKTHYECKOH HEOOXOJUMOCTH YIHOPSIOYCHHsS Pa3IMYHBIX TEXHUYECKUX
00BEKTOB U ObUTH 00YCIIOBICHBI OYPHBIM Pa3BUTHEM TEXHUKH M TEXHOIOTUH. IIpu 5TOM GONBLIIMHCTBO U3 HUX
B pAJE CiIy4aeB 00yCIIOBIMBAETCS MPAKTHUECKON HEOOXOIMMOCTBIO YIIPOLIEHUS! KOHCTPYKLIMH WM arperara,
m00 BBI3BAHO HEOOXOJUMOCTBIO YMEHBIICHHS HOMEHKJIATYphl TPOW3BOJMMBIX U3Aeuid. l3MmeHeHue
MPaKTUKU paboOT B 00NACTH CTaHAAPTU3ALMKM HA COBPEMEHHOM 3Talle Pa3BUTHs TEXHUKU W TEXHOJOTUH, B
YCIIOBHSAX OBICTPOMEHSIONIMXCS TpEOOBaHUH MOTPEOUTENS K MOKa3aTeNsIM KayecTBa MPOAYKIMHA HEU30€KHO
BJICUET M3MEHEHHE COJICP)KaHHS CYIIHOCTH HCXOJHBIX METOJIOB, KOTOPbIE JOJDKHBI ObITh pa3BEpHYTHI B
cUCTEMY, TPEJIyCMaTPUBAIOIIYI0 XapaKTePUCTHKY METOJOB JIIS pealn3alid IeJed CTaHAapTH3aluK
MPOAYKIIMY ¥ aHAJIOTM4YHO — npoueccos [10].
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B pamkax ganHoi pabOThI MpUMEHIEMbIE METOBI UCCIEJOBaHU MOXKHO MPEICTABUTH B BUAE CIEAYIOLICH
MOCIIEA0BATENIBHOCTH ACUCTBUM:

1 sran — mnpoBeleHHE CTPYKTYPHO-CCBUIOYHOI'O aHajiu3a MACHCTBYIOIIMX CTAaHAAPTOB U aHAIU3
B3aMMO3aMEHSIEMOCTH CCHUIOYHBIX JOKyMEHTOB. Ha naHHOM 3Tame NpOBOAMTCS IMOCTPOCHHE ILIETIOYKH
CCBUIOYHBIX CTAHAAPTOB UIS OINPEEICHNs AEHCTBYIONINX W/WIH YTPATUBIINX IeHCTBHE MOKyMeHTOB [11].
Taxke NPOBOIUTCA aHAIN3 CYIIECTBYIOIIMX CTAHAAPTOB, KOTOpPblE TapMOHU3UPOBaHbI JHOO HE
rapMOHHU3UPOBAHBI C TPEOOBAHMSIMHU 3apyOEKHBIX HOPM M MIPABUIL

2 3Tal — MPOBE/ICHUE aHaJN3a PEriJaMeHTHPOBAHHBIX TPEOOBaHUH CTAHJAPTOB HAa METALIONPOIYKIIHIO.
Ha 3ToM 3Tane nmpoBOOUTCS CONOCTaBICHUE CONCPKAHUSI CTAHAAPTOB AJIS1 YyCTAHOBIICHHUS COBIAICHUN W/WIIN
pa3nu4uii OJHOTHITHBIX TPEOOBAHMI K TIOKA3aTeNsIM KauyecTBa 00bEKTa CTaHJapTH3ALNH.

3 3Tanm — mpoBeleHHE aHaIM3a YPOBHS Pa3BUTHS MPOW3BOJCTBA AAHHOTO BHJA METAJUIONPOAYKLIUH U
CYILIECTBYIOLUIMX TEXHOJOTMYEeCKHX cxeM. Ha maHHOM »3Tame NpUMEHSIOTCS METOIbl KBAIMMETPHH C
HCMOJb30BAHUEM  OKCIEPTHOM  OIIEHKH, TIOCTPOEHHsS JiepeBa CBOWCTB  IIOKa3zaTelle  KadecTBa
METAJUIONPOAYKIUH, ONpeleeHue KOd(P(QHUIMEHTOB BECOMOCTH IOKa3aTenel, pa3paboTka anropurMma
OIlpeleNieHUs KOMILJIEKCHOTO IIOKa3aTesisl KadecTBa, MPOBEpPKa afeKBATHOCTH IOJYYEHHOTO 3HAYEHUS
KOMIIJICKCHOTO [TOKa3aTessi KauecTBa.

4 stan - popMyIupoBaHHE TPEOOBAHUH K METAJUTONPOAYKIIMH IS TIOCJIEAYIOIIEr0 UX HOPMUPOBAHUS B
crangapte. Ha ocHOBe MpoBeJeHHOTO aHaln3a YPOBHS Pa3BUTHS MPOHM3BOACTBA MPHUHUMAETCS PELICHUE O
BO3MOXKHOCTH BBITIOJTHEHUSI TIPOU3BOAUTENEM TpeOOBaHMA 3apyOeKHBIX CTaHIAPTOB (ecu WX TpeOOoBaHUS
BHIIIE). B cilyuae MONOXKHUTENBHOTO PEUICHUS B CTaHAApPT BHOCUTCS Takue TpPeOOBaHUS K MPOIYKIIWH,
KOTOpPBIE, C OJHOW CTOPOHBI, COOTBETCTBYIOT TpPeOOBaHMSAM MOTPEOUTENs, a C JPYrod — MOTYT OBITh
o0ecriedeHsl TMPOW3BOAUTENEM. OJTO OOECIEeYMBAET TapMOHHU3AIMI0 TpeOoBaHUIl pa3pabaThiBaeMOro
CTaHAAPTa C YUYETOM JIyUYIIUX MUPOBBIX aHAIOTOB.

5 aTam - BHECEHHE B CTaHIAPT TPeOOBaHWH, CTUMYJIUPYIOIIUX AajbHEHIIECE pPa3BUTHE TEXHOJIOTHUH
MPOM3BOJCTBA METAUIONPOAYKIMH. DTO MOXKET OBITh OTPAXCHO B BHUJC CUCTEMBI OOSI3aTCIBHBIX U
JOTIOJHUTENIBHBIX TpeOOBaHMH K NPOAYKLIMH, PEKOMEHOAIMH IO BBIOOPY TEXHUYECKUX PEIICHUH NIpHu
MPOM3BOJICTBE MPOIYKINH, (HaKyIbTATUBHBIMH METOAAMH ONPEAEICHUSI CBOMCTB POYKIINH.

Pezynomamot u 006cysxcoenue

C pa3BUTHEM HAy4HOTO IOAX0Jia B INPOCKTUPOBAHUM W PEAJM3AlMMd HOBBIX BHJIOB MPOIYKIMH U
TEXHOJOTHI TPOM3BOJCTBA HOPMATHUBHBEIE JTOKYMEHTHI JIOJIDKHBI CHCTEMAaTHYECKH IIepEeCMaTpPUBATHCS C
Y4€TOM JONTOCPOYHOTO TmporHo3a. l[Iporpecc oTpaciell TpPOMBIIUIEHHOCTH B IEJIOM OOECIeYHBacT
orepexarolasl CTaHIapTU3allys, KOTOpasl YCTaHABJIMBACT TOBBIIIEHHBIC K YK€ JIOCTUTHYTBIM Ha MPAKTHKE
YPOBHSM HOPM M TpeOOBaHHUI K 00BbEKTaM CTaHAapTH3alMU. biaromaps onepexaroliell CTaHIapTU3alud B
HOpMax YCTaHABIMBAIOT MEPCIEKTUBHBIC TPeOOBaHMS JUIsl pa3pabaThiBaeéMOil MPOMYKIMH. Takoi moaxon
o0ecrieunBaeT MPOU3BOJICTRO MPOIYKIMH HE YCTYIAOIIEE JIyUIINM 3apyOekHbIM aHajioram. [{is pa3sutus B
HTJI wMeTtoma omepexaroliei CTaHAapTU3alMd  HEOOXOJMM  HENPEPBIBHBIA  ydeT  JOCTH)KCHUH
(hyHIaMEHTATBFHBIX ¥ TPUKIAAHBIX HAYYHBIX WCCIIEIOBAaHWH, HAYYHBIX HJIEH, OTKPBITUH W W300pETCHHI,
MPOEKTHBIX PEIIeHUH, METOJIOB ONTUMHU3AIUN NapaMeTPOB OOBEKTOB CTAHAAPTH3AIWH H JIOJTOCPOYHOTO
MIPOTHO3UPOBAHUS TEXHUYECKOTO IIPOTPecca, a TakiKe pocTa MOTPeOHOCTEH S3KOHOMHMKH U 00IIECTBA.

Takum 00pa3oM, KOHKYPEHTOCHOCOOHOCTh METAIIONPOAYKIIMHA TPEINpUATHH OyAeT B TEpCIeKTHUBE
OTIPEAETATHCS KOMIDIEKCOM TEXHUYECKMX U 9KOHOMHUYECKUX (PAKTOPOB, KOTOPHIE TOJKHBI HANTH OTpakeHHe
B crangaprax. OHaKo Juist 00eCIeUeHHsI KOHKYPEHTOCIIOCOOHOCTH MPOAYKIIMHU B IOJITOCPOYHOM MEPCIIEKTUBE
HEOOXO0IMMO JTAJIbHEHIIIee MOBBIIICHUE TEXHUYECKOTO YPOBHSI MPOM3BOJICTBA, BHEAPEHNE WHHOBAIMOHHBIX
BHUJIOB TPOAYKIMU W TEXHOJOTWYECKUX TMporeccoB. Takas craHgapTu3anus 00eCHedHuT ONTHMAaIbHOE
YIOBJIETBOPEHHUE TPEOOBaHHI 3aMHTEPECOBAHHBIX CTOPOH H IMO3BOJIUT YCTAHOBUTH HauOO0Jee pallioHAIBHEIC
B ONpENEICHHBIA MEPHO]] BPEMEHH TEXHUYECKHE TPEOOBAHMS K METALIONMPOMYKIIMH JUIsI OpPTaHU3AINH €€
MacCOBOI'O IIPOU3BOJICTBA.

Kak npaBuio, pa3paboTkoil MPOEKTOB CTAaHIAPTOB B paMKax TOW WJIM WHOW OPTaHH3alMH 3aHUMAOTCS
TeXHUYECKHe KOMUTETHI. Kak moka3zaHo B TaOJHIle, K HACTOANIEMY BPEMEHH B paMKax JACSTEILHOCTH TIO
CTaHIAPTU3ALNHU CIIOKHUIICS OO MOPAIOK Pa3padOTKU CTAHIAPTOB, KOTOPHIH 38 HCKIIOYCHHEM OTICIIbHBIX
JeTanell MCMONb3yeTcs BceMH opraHuzanusmu [12]. DToT mopsgok 3akiodaercss B 00A3aTEbHOM
COOJTIONIEHNH CIIEMYIONTNX YCIIOBUN TIPH pa3pabOTKe CTaHapTa:



BECTHUK Krty Ne 1 (36) 2022 a.

Pa3den 1. «Memannypausi»

- obecmeuenune AOCTYITHOCTH IIPOCKTAa CTaHAapTa 3aMHTCPECOBAHHBIM JIULIAM,

- myOIMaHOE 00CYKIeHUE MPOEKTa CTAaHIAPTa;

- perJIaMeHTaIHsI CPOKOB BCEX ATAIOB Pa3pabOTKH;
- HAJIMYIKE SKCTIEPTU3bI COOTBETCTBYIOIINM TEXHUIECKUM KOMHUTETOM.

Tabnmuma. YyacTHHKH pa3pabOTKH, NPUHATHS W TMPUMEHEHUS CTaHIAPTOB W JIPYTHX HOPMATHBHBIX
JIOKyMEHTOB [12]

HOpMaTI/IBHLIC JOKYMCHTBI

OKYMEHTBI
CBoasl paBUI Jloky
TEXHUYECKUX
7031 o
dupmMeHHBI YCIIOBUI
Oran npodeccuonansl | HarmmoHabHBIE
e Ha PernamenTsl
bl€ JOKYMEHTBI CTaHapThI
CTaHIAPThI rOCyIapCTBEHHBI
TEXHUYECKUX .
yCIIOBUI
MOJIPSIIBI
Pa3zpaborka | Kommanus | Jluma Bce Bce Oprassl
OIpeieIeHHON 3aMHTEPECOBAaHH | 3aMHTEPECOBAHH | FOCYJapCTBEHH
npodeccuu bI€ CTOPOHBI b€ CTOPOHBI Ol BJIaCTH
[punarue | Kommanus | Jluna Koncencyc u | Opransl Opranst
oIpeieIeHHON YTBEPXKICHHUE rOCYJapCTBEHHO | TOCYAapCTBEHH
npodeccun HallMOHAIbHBIM 1 BJIACTH 0i1 BacTu
OpraHoM o
CTaHIApTH3ALUU
[Ipumenenu | Komnanusa | Jluna ognoit wnu | denoBele kpyru | [JenoBsle Kpyru | JenoBwle kpyru
e / 6onee npodeccuit | (Ha (KOHTPAKTBI (Ha
KOMIIaHUH JI00OpOBONBHOM Ha BBIMOJIHEHHE | 00sI3aTEIBHOM
OCHOBE) rOCYy/IapCTBEHHBI | OCHOBE)
X 3aKa30B)

Oprasbl TOCy1apCTBEHHOM BJIaCTH MOTYT BBECTHU
00513aTeTBHOCTD 3TUX JJOKYMEHTOB

HJINM CChIJIAaThCA Ha HUX

TumoBas 3amaya CTaHmapTH3AIMK 3aKIOYaeTcs B cieayromeM [13]: umeercs (WM BO3MOXKEH) Psii
pemrenunii (mpenmeros uinu mpoueccoB): A; b; B; I'; [I; E; XK... . Hexoropbie u3 HUX B X0Jle AEATEIHHOCTH
HeoaHokpatHo nosropsitotesi: A; b; B; b; I'; [1; b; E; 2K; b... . Cpenu nosropsitomuxcs ects Bapuanthl: A; bl;
B; B2; T'; [1; B3; E; XX; b4... . 13 3Tux BapraHTOB HAa OCHOBE HAYYHOI'O aHAJM3a OTOUPAIOT (MU CO3/aI0T)
ONITUMAJIBHBIN, KOTOPBIH 1 opopMIsitoT B Buje cranaaprta: b, b2; b3; b4... > B3 = opt = const. Ha pucynke
MOKa3aHa MOCJIeI0BATeIbHOCTh PEIICHHUS TUIIOBOU 3a/1a4H CTaHIapTH3AIINN.
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Mmuoxecteo pemenmnii b

Vandurauus B Ampamiz pemenni
(BBIBop ogHoro pemenus) | N Ha ONTHMATEHOCTE
Bz = opt o
v

Viakonenue BRIOPAHHOTO Crammapruzarms
OJHOTO peIeHHA N (DOKVMeHTATEHOE

b1 = const | zakpenmenme enbpamHOrO

pemenn=) 1

)

Paspabotra, odopmnenne,
COITACOBAHHE, IPHHATHE,
H3IaHKe, BHEIPEHHE,
HIMeHeHHE CTAHJApTA B

PerIaMeHTHPOEAHHOM
IopAOKe

Pucynox. ITocnenoBaTenbHOCTE pelICHUs] TUTIOBOM 3a1auu cTaHaapTu3anuu [ 13]

WHpIMH cioBamMH, TUIOBas 3a/jadya CTaHJAPTH3aLMU 3aKII0OYAeTCs B ONPENCIICHMH BO3MOXKHOTO psia
pElIeHnH U3 HeCKONBKIX HauboJee MprueMIIEMbIX, H3 KOTOPOTo 3aTeM oTOupaetcs (pazpabaTeiBaeTcsi) OJTHO,
ONITUMAJIbHOE, KOTOPOE Y3aKOHHMBAIOT B BUJIE CTaHIapTa JIMOO IPYroro Buaa HOPMATHBHOM WIIM TEXHUYECKOM
JOKYMEHTAIHH.

B3anmoneiicTBue Bcex 3aMHTEPECOBAHHBIX CTOPOH IPU Pa3pabOTKE periaMeHTUPYEeMbIX TpeOOoBaHMH
HT/I mo3BosisieT pa3paboTarh CIEIYOMUN KOMILICKC MPUHIIMITOB TIOCTPOSHUS CTaHIapTOB:

- JUIsl TIOTpeOuTeNeil: UCIoNb30BaHNe PACUETHBIX MOKa3aTeslel KauecTBa METAIONPOIYKIIMH, KOTOPBIE
rapaHTUPOBAHHO O0ECHEYMBAIOT HKCIUTyaTallMOHHBIE CBOWMCTBA METAJUIOKOHCTPYKLUH, MpHU 00S3aTEILHOM
COOTBETCTBHMHM ATHX IOKa3aTesel Mpu NpoU3BOJCTBE HA PA3INYHBIX 3aBOAAX-U3TOTOBUTEISIX;

- JUIs TIPOM3BOAMTENEH: PBHIHOYHBIE MPEUMYIIECTBA MPOAYKIMU AN KaXKJIOTrO 3aBOAa-W3TOTOBUTENS,
UCXOJs W3 BUIOB M CBOMCTB METAUIONPOAYKLHMH, YTO  ONpPENENseTCS OTHOLIEHHEM «KayecTBO» Kak
coOozieHne cTaOMIBHOCTH W TapaHTHPOBAHHOCTH YPOBHS CBOMCTB METAJUIONPOIYKIMH M BO3MOXKHBIM
HAJIMYMEM JIOTIOTHUTENBHBIX CBOMCTB 110 TPEOOBAHUIO TOTPEOUTETIS.

B Hacrosimiee Bpemsi cozmaHHbiil TexHudeckuil moakomuter IIK7 TK375 «MeTtussl U KpeneKHbIE
U3JENus» B yacTy padoT MO CTaHAAPTHU3aLUKY BUHTOB CAMOHAPE3AIOLINX 3aHUMAETCsI BOIIPOCOM Pa3paboTKH
crangapta Poccuiickoit ®enepannu 'OCT P Ha Hanbosee MaccoBble BUIBI CAaMOPE30B: JJIsi TUTICOKAPTOHA,
JUIsL IepeBa, YHUBEpCANIbHBIE, C MTpecc-Iai0o s KpeIruIeH s JIMCTOB MeTaluia. B cBsi3u ¢ aTuM oOpamaemcst
K 3aMHTEPECOBAHHBIM OpPIraHU3alMsM, CBS3aHHBIM C MPOM3BOACTBOM M PACHPOCTPAHEHHEM IAaHHBIX BUIOB
METH3HBIX W3JETHi, NPUHITH aKTUBHOE Yy4acTHE B OOCYKICHHWHU CO3/[aBaeMOro CTaHjaapTa W (YUHAHCOBOH
MOIIEPAKKE PEeaT3yeMoro MpoeKTa.

B nexabpe 2019 roma mpoBemeHO ouepeqHOE COBEIIAHWE WHHUIMATUBHOW TPYIIBI 1O pa3paboTke
HarmoHanbHBIX craHgapToB 'OCT P «Camonapesaromue BuHTHL. OOmmme tpeboBaHus. TexHWYECKHe
ycnoBus» M «BuHTBI camonapesaromiye. TpeGoBaHus 110 00s3aTENBHOMY TIOJTBEPIKICHUIO COOTBETCTBHS». B
COBEI[AaHUH MPHUHSAIN y4acTHe MPECTaBUTEIN POMBIIUIEHHBIX MPEANPUATHH-TIPOU3BOIUTENEH CaMOpPE30B:
OAO «HJIMK-METHU3», OAO «MMK-METU3», OO0 «TIIK Pydpxommiekr», OOO «Omakc rpynmy», a
taoke crienmuanuctel OAO «HJIMK», Accormmaruu «IIpommeTnsy», TK 375 «MeTammonpoayKius u3 9epHBIX
metaimioB W cmiaBoBy u [IK7 TK 375 «Metussl m kpenexHble uzfenus». OOIacTp MpUMEHEHUS
pa3pabaTeIBaeMBbIX HAIIMOHAJIBHBIX CTAHIAPTOB - CTAJIbHBIE CAMOHAPE3AIOLINE BUHTHI, IPeAHA3HAUYCHHBIC IJIS
KpEIUIEHNsl THIICOKapTOHHBIX IUIUT K JEPEBSHHBIM W METAJUIMYECKUM KOHCTPYKIUSAM; COEAMHEHUS
(KpemyeHnst) MeTaJUTHIECKHX JIFCTOB U MpOoduieii u3 Ipyrux MaTepruajoB, a TAK)KE BUHTHI, TpeAHa3HAUYCHHBIE
IUIsl COEIMHEHHUS IEPeBa, IPEBECHOCTPYKEUHBIX IUIUT, 0€3 MpeIBapUTEILHOr0 CBEpeHuUs oTBepeTHs [ 14].

MoxHO chopMyTUpOBaTh ClleAyIomne (aKTOphl, JOKA3bIBAIONINE HEOOXO0IUMOCTh Pa3padOTKH HOBOTO
HOPMAaTHUBHOTO JJOKYMEHTA:

- OTCYTCTBHE pealbHOM HOPMATUBHOM 0a3bl IO IPUMEHSIEMON TIPOTYKIINH;

11
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- OTCYTCTBHE Yy 3aKa3uMKOB M KOHTPOJHPYIOUIMX OPraHOB MH(MOPMAIUK O PEeaabHBIX Ka4eCTBEHHBIX
XapaKTepUCTUKaX U O METOAX BBISBICHUS KpereXa HeM3BECTHBIX MPOU3BOIUTEIICH;

- HECOOTBETCTBUE COOTHOIICHHSI «IIEHA — KAYECTBOY» 3apyOeKHBIX MPOU3BOTUTEIICH.

Takum 00pa3om, pazpabaThiBaeMbIe CTaHIAPThI HCOOXOMMO BBICTPAMBATH C 33/1a4cil rapaHTUPOBAHHOTO
MOJITBEPIKICHHST HEOOXOAMMBIX JUIS TIOTPEOUTENLCKOTO PhIHKA XapaKTEPUCTHK. [ TaBHOW 3ajadeil sBiseTcs
oOecriedeHnue TapaHTUPOBAHHOTO YPOBHS CBOMCTB MeTaIONPOAyKIMU. OJHAKO NMPHHIUIBI TOCTPOCHHS
CTaHIapTa JOJKHBI OBITH BCET/Ia OIMHAKOBBIMH:

a) CTaHJapT JIOJDKEH OBITh TIOJTHOCTHIO COATAHCHPOBAH HA IPUMEHEHHH, B HEM HE JIOJDKHO COACPIKATHCS
nH(pOopMaIuy, KoTopas He TpeOyercsa moTpeduTento. Bece TpeOoBaHWS MODKHBI OBITH MOHSTHBI TaKXke U
MTPOU3BOAMTEIIO i1l KX OOCCIICUEHUS B IPOLIECCE MPOU3BOJICTBA;

0) B cTaHJapTe JOJDKHBI ObITH MCIIOJIB30BAHbI NTOKA3aTEIM TEXHHYECKOTO U SKOHOMUYECKOTO YPOBHEH ¢
WCTIOJIb30BaHUEM Pa3IMYHBIX KPUTEPUEB, OTPaHUYCHHH, THOO albTepHATHBHOCTH MMOKa3aTeel U CBOMCTB;

B) B CTaHJapTe JIOJKHBI OBITh OMNpECTICHbI KPUTEPHU OTpaHWUYCHHWH CBOWCTB pasHbIX ypOBHEH, rie
MEPBBIA YPOBEHb COCTABJISIFOT CBOWMCTBA, OOECIEUMBAIONIUEe OE30MAaCHOCTh KOHCTPYKIIMHM, K OCTaJbHBIM
YPOBHSIM OTHOCSITCSI CBOIMCTBA, HE BIMSIONIUE HA DKCILTyaTAllMOHHBIC CBOWCTBA, HAPUMEP, SKOHOMUYECCKUE
MOKa3aTeIH.

Crnenyer 0co00 MOMYEPKHYTb, YTO AAaHHBIC ATallbl MPUMEHHMBI M TPH pa3pabOTKe APYTHX BUIOB
HOPMAaTHBHOM M TEXHMYECKON JOKYMEHTALUH, KOTOpBIE INPUMEHSIOTCS Ul PEryJIMPOBAaHUS OTHOLIECHUMN
MEXJy MOTpeOUTENeM W W3rOTOBUTEIEM B paMKax YCTAaHOBJICHHS TpeOOBAaHWI K TMOKa3aTeNsiM KadyecTBa
METaJIJIOTIPOYKIIHH.

Ecnmu npouexypHo Bompockl pa3pa0OTKU CTaHAAPTOB OIpPEIENCHBl M 3aKpeIUieHbl 3aKOHOAATENBHO B
COOTBETCTBYIOIIMX MpaBHJIaX W HOPMAax OpraHu3aldii 1Mo CTaHJAapTH3aldd, TO OMUCAHHUE METOJIOB
COTJIacOBaHWs TPEOOBaHUI TOTPEOUTENSS ¥ M3TOTOBUTENST K HOPMHUPYEMBIM IOKa3aTelsM KavecTBa
MPOJYKIIMA OCTAETCSA 32 paMKaMHU 3THX JOKyMeHTOB. COrjlacoBaHHE NMPOUCXOJUT, KaK MPaBHIIO, JUOO B
pe3yibTaTe  OOOOIICHMsS CICHUAIMCTAMU 3aMEUaHHil 3aWHTEPECOBAHHBIX CTOPOH, JHOO B MpoIecce
HETIOCPEICTBEHHOTO OOIICHUST TpECTaBUTEIed MOTpeOuTeNs W W3roToBuTens. [Ipu 3TOM M3 MHOXKECTBa
BO3MOXHBIX BAapHAHTOB BBIOMpACTCS ONTUMAIBHBIN, NPUEMIIEMbIH AJs BCEX CTOPOH, YYacTBYIOIIUMX B
Mpolecce pa3paboTKU TOrO MM MHOT'O HOPMATHBHOTO WJIM TEXHUYECKOrO JOKyMeHTa. [loaTomy omHON u3
OCHOBHBIX 3ajJ]ad HAayKH O CTaHJAPTH3AIMU SIBISETCA pa3paboTka METOOB ONTHMH3AIUKM MapaMeTpoB
o0bekTa cranmaptusanuu. [Ipu 3TOM BO3HUKAeT Jpyras HE MeHee BakHas mpobiema - GpopMyTHpoBaHUE
KpUTEpHUsl ONTUMAIBHOCTH, pa3paboTKa METOJIOB KOJMYECTBEHHOTO M3MEPEHHUS MapaMEeTpOB, KOTOpPhIC HE
H3MEPSIOTCS B KaKUX-THOO €AMHUIAX M3MEpeHusi. KcXons W3 BBINICH3IIOKEHHOTO, TPEAMETOM HAYKH O
CTaHJAPTH3ALMH ABJISIETCS pa3paboTKa HOMEHKIIATYPHI MOKa3aTeliell 00beKTa CTaHIaAPTH3AINN, METOIOB UX
M3MEpEeHHsI 1 METOJIOB ONTHMHU3ALMK Ha0opa ToKa3aTesei 1 uX 3HaYeHHH.

Bui6o0wi

1. Ha ocHOBE NPUHIIMIIOB KOMIUIEKCHOH H OIIEpeKarollel CTaHaapTH3alul c(hOpMyYITHPOBAHBI OCHOBHBIC
3Talbl Iporecca pa3paboTKH HOBOHM CTPYKTYphl cTaHAapTa. llepBblii sTam 3akirodaeTcs B NPOBEACHUHU
CTPYKTYPHO-CCBUIOYHOTO aHAIM3a JEHCTBYIONINX CTaHAAPTOB M aHAIM3a B3aMMO3aMEHSEMOCTH CCBUTOYHBIX
JOKYMEHTOB. Ha BTOpOM 3Tare HpOBOAMTCS COMOCTaBICHUE TPEOOBAaHUI NEHCTBYIONIMX CTAaHIAPTOB IS
BBISIBIICHHA HAQJIWYMS COBNAJAECHUH M OJHOTHMHBIX HOpM. CyIIHOCTH TPETBEro JTama 3akKI4Yarcs B
MIPOBEJICHUH aHAJIN3a YPOBHS Pa3BUTHSI POU3BOJICTBA JAHHOTO BHU1a METAJUIONPOAYKLIUU U CYIIECTBYIOIINX
TEXHOJIOTHUECKMX cxeM. Ha derBepTroM sTame GopMynupyroTcs TpeOoBaHHMS K TPOAYKIWU JUIS WX
JabHEHIIer0o HOPMHUPOBaHUS B pa3padaThiBaéMOM CTaHJapTe. B Xoze msToro srama NpPOUCXOIUT
OKOHYaTeNbHOe (OPMHUPOBAHHE CTPYKTYpHl pa3pabaTbiBaeMOro crasaaprta. lcmonp3oBaHue NpPUHIMIIOB
KOMIUIEKCHOM U OIEpeKarollel CTaHAapTH3ali I03BOJSET HOPMHPOBATh B CTAaHAAPTE  3HAYEHUA
MOKa3aTeNeld KayecTBa METaJUTONPOIYKINH, KOTOpPBIE OTPAXKAalOT CYIIECTBYIOIIWKA ypPOBEHb Ppa3BUTHUS
MPOM3BOJCTBA, a C JIPYrol CTOPOHBI — FapMOHU3UPOBAHBI C NEHCTBYIOUIMMHU 3apyOEKHBIMH HOpMaMu U
MIpaBUJIaMHU.

2. YcraHOBIEHBI (GakTopbl, 00yCIaBIUBAIOIINE HEOOXOJUMOCTh PACIIUPEHHS Kpyra CIIEIHAINCTOB,
KOTOpBIE JIOJDKHBI OBITh TPHBIEYEHBI K MPOIECCY pa3pa0dO0TKU CTaHIApTa C Y4eTOM CIEeHU(pHUKH 001acTH
MPUMEHEHUS METaNIONPOAYKIMH. Mcrnonp3oBaHHE TaKOro MOAXOJa MO3BOJSIET MAKCUMAIbHO YUUTHIBATh

12



BECTHUK KIMY Ne 1 (36) 2022 2.
Pa3den 1. «Memannypausi»

HUHTCPECHI KaXk 101 CTOPOHLBI, @ TAKXE IapMOHU3UPOBATH B pa3pa6aTBIBaeMOM CTaHaapTe Tpe6OBaHI/I$l K
AaHHOMY BUAY METAJIONPOAYKIIUU C YIETOM MHEHU 3aMHTEPECOBAHHBIX CTOPOH.
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I1. dpsryn, M.A. TlonsikoBa

Mertaun eHiMaepi cTaHAapTTAPBLIH KYPY NPHHUMIITEPiH 33ipaey

Mingerti Oenriney: craHaapTTapibl 93ipiey KesiHae Oap mpobiemanapra Tanjgay Kyprizuiii.
Imrki >koHE CHIPTKBI HapBIKTapAa MeTalul OYWbIMIApBIHBIH Odocekere KaOUIeTTUIITiH apTThIpy
JKOJIIAPBIHBIH Oipi CTaHAAPTTap TallalTaphblH MIETEIIIK HOpMallapMEH YWIecTipy OOIbII
TaObUTaBl. MeTasl eHIMJIEPiHiH cala KOPCeTKITepiHe TYTHIHYIIBUIAP/IBIH TAIANTAPbIH XKOHE
oNapAbl OHAIPYUIUIEPAIH OHJIpIiC TPOIECiHIe KaMTaMachl3 €Ty MYMKIHIIKTEepiH ecKepyre
MYMKIHIIK OepeTiH cTaHgapTTaplbl 93ipieyliH Heri3ri NPUHLUOTEPIH 93ipiey MiHIETiI ©3eKTi
Oonbim  Tabbutazpl.  KonpaHeaTeblH — omicTep: MPaKTUKAIBIK — CTaHAApTTay —cajachlHAA
KOJIJAHBUIATBIH HETI3Tl TOCUIAepAi KOJJaHa OTBIPHIN, OHIMHIH CTaHJApPTBIH d3ipiiey YIIiH
opekeTTep Ti30eri YCHIHBUIANBL. byl Tocin cTaHmapTTapibl 93ipiiey NpaKTHKACHIHIA OOJBIT
XKaTKaH e3repicTepliH MoOHIH KepceTeldl, COHJai-ak IIeTeNOiK HOopMallapMeH YHIIeCTipy
JIOPEKECIH apTTHIPYFa BIKMAN €Te/Ii. AJBIHFAH HOTHIKENEP JKAKCHI Yilece Il )oHe KapacThIPBUIBIIT
OTBIPFaH TEOPHSUIBIK 3EpTTeYy TaKbIPhIObl OOWBIHIIA 0acka JepeKKesJepiaeri MaliMeTTepre
Kadmbl KenMenai. JKaHanblK: FRUIBIMH HETi3JENTreH TOCUIAl KOJAaHa OTBIPBIN, METall
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OHIMIEpiHEe CTaHAAPTTApAbl KYpy HPUHOMNTEP] TYKBIpBIMAANFaH, Oy oNeMIiK aHalorTapra
yKcac KacueTTep HOeHreWiMeH MeTaul OHIMIEpiH OHIIPYHiH Kemili OoJbIm TaObuIIamb!.
[pakTUKAaNbIK MaHBI3JBUIBIFBL: MPAKTHKAIBIK CTAHIAPTTAY OJICTEPiH KaH-)KAKThI TaJJIay OCHI
Kp3mer TypiHiH AaMy OarbITTapblH aHBIKTayFa MYMKiHIIK Oepexi. bym mertann OyibiMaapeiH
OHJIIPYIIH OHEPKACINTIK TEXHOJOTHAJIAPHIHBIH EPEeKIIEeNIKTepiH KoHe OapiblK MyAneni
TapanTapablH MYIACIEpiH eCKEPETiH MEeTENIIK HopMaJapMeH YHIECTIpiITeH HOPMATHBTIK JKOHE
TEXHUKANBIK KYXKaTTaMaHBIH OpTYpJai TYpJEpiHIH TajanTapblH 93ipjey YIIiH Heri3 OOoJbIm
TaObLIA b,

Tytiin0i ce30ep: cTaHAapTTay, HOPMATHBTIK JKOHE TEXHHKAIBIK KyXaTrrama, CTaHIapT,
yiIlecTipy, TYTBIHYIIBI, OHAIPYIIi, CTaHAAPTTAPIbl KYPYy KaruIaTTapbl, METAI ©HIMIEI,
©3iTiHeH KeceTiH OypaHmaiap.

E.P. Dryagun, M.A. Polyakova

Development of principles to create standards for metal products

Statement of the problem: The analysis of existing problems existing in the development of standards was
carried out. It is noted that one of the ways to increase the competitiveness of metal products in the
domestic and foreign markets is to harmonize the requirements of standards with foreign norms. The actual
task is to develop the fundamental principles to create standards, which made it possible to take into
account both the requirements of customers for quality indicators of metal products, and the ability of
manufacturers to ensure them in the production process. Methods used: Using the main approaches used
in the field of practical standardization, a sequence of actions is proposed to create the product standard.
It is noted that this approach reflects the essence of the ongoing changes in the practice of developing
standards, and also contributes to an increase in the degree of harmonization with foreign norms. The
results obtained are in good agreement and do not contradict the available data in other sources on the
topic of theoretical research under consideration. Novelty: Using a scientifically based approach, the
principles to create standards for metal products are formulated, which is a guarantee of the production of
metal products with a level of properties similar to world analogues. Practical significance: A
comprehensive analysis of the methods of practical standardization allows to determine the direction of
development of this type of activity. This is the basis for the development of requirements for various types
of regulatory and technical documentation, harmonized with foreign standards, taking into account the
peculiarities of industrial technologies for metal products manufacturing and the interests of all involved
parties.

Key words: standardization, normative and technical documentation, standard, harmonization, consumer,
manufacturer, principles of building standards, metal products, self-tapping screws.
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HccnenoBanue nMpoMeTaLIyprudecKuX MpoueccoB BhIIVIABKU CTAHAAPTHBIX MaApPOK
(eppocIINKOMAPraHIA U3 OKYCKOBAHHBIX MAPTaHIEBbIX MATEPUAJIOB

B nmaHHBIM cTaThe TpeACTaBICHHEBIC MUPOMETAIUTYPIrHUECKIX MPOLECCOB  BBHIIUIABKU
CTaHAAPTHBIX MapoK (eppoCHIMKOMapraHlla M3 OKYCKOBaHHBIX MapraHIeBBIX MaTepHAaJIOB.
OIHMM 13 MEePCIEeKTUBHBIX Ha HAIl B3IJIA[ CBS3YIOIINX MaTEePUaIOB SIBISIETCS MBUTH BOTOHOB,
YJIOBJIEHHAsl B CHCTEMBIX Ta300YMCTKU HPOU3BOJICTBA (eppociinkomaprania. OHa COIepKUT
15-25% Mn, a takxe no 10% coenmuHeHWM HATpUS U Kanus B BUAE KapOOHATOB, KOTOPHIC
NPOSBISIOT JTOCTATOYHO XOPOIIWE CBS3YIOIIME CBOicTBa. lcciemoBaHust 1Mo OKyCKOBaHHE
MapraHIIeBOr0 KOHIIEHTpaTa MPOBOIMIIHN Ha JIAOOPATOPHOM B HalIeBOTO IpaHysiTope. B kadecTse
CBSI3YIOIIMX KOMIIOHEHTOB NpPU OKaTBHIBAHMM MapraHleBOr0 KOHICHTpaTa WCIOJIb30BATN
N00aBKM MapraHieBas IbUlb. BEIOOp MBUIH Ta300YMCTOK MPOU3BOJCTBA (peppocHInKoMapraHia
B KayeCcTBE 3aMEHHTEINS CBS3YIOIIMX BEIIECTB OOYCIOBIICH, BO-TIEPBBIX, HAIMYMEM B HeEH
COC[IPIHCHPIIZ Maprasia, BO-BTOPBhIX, (M) BAXKYIIUMU CBOP'ICTBaMH, O6YCJ'IOBJ'ICHHLIMI/I
KOHUCHTPUPOBAHUEM B Hel COCI[I/IHCHI/Iﬁ HICJIOYHBIX JJIEMCHTOB. PCSYHBTHTI)I IMPOBCACHHBIX
KPYITHO-JIa00paTOPHBIX MCCIIETOBAHHI TI0 OKYCKOBAaHHIO MapTaHIEBBIX KOHIICHTPAaTOB METOIOM
OKaTBHIBAaHUS  TOKA3aIM  IMPUHOWIHAIGHYI0  BO3MOXKHOCTH — TIOJNyYEHHUS]  KaueCTBEHHBIX
MapraHleBbIX OKaThbIIIel (II0 MEXaHUYECKUM U TEPMUYECKHM CBOWCTBAM) C MCIIOJIb30BaHNEM B
Ka4yeCTBE CBS3YIOIIET0 MAapraHIEBOrO NBUIM M TOJNYYeHUs W3 HHUX CTaHTApTHBIX MapoK
(beppocrmKoMapraHua.

Kniouesvie  cnosa:  oxkyckoBaHue, (peppoCHIMKOMAapraHeln, Ta3004YHMCTKH,  OKAaThIII,
KeJe3oMapraHelr, nepepadoTka, XHMHIECKUI COCTaB.

Beeoenue

Kazaxcran pacronaraeT OTHOCUTEIBHO OOJBIIMMH 3allacaMy MapraHelco/epKaliuxX pyA, KOTOpble B
OOJIBIIIMHCTBE CBOEM HE MPUTOAHBI JUIS BBIIUIABKH CTaHJAPTHBIX MapOK MapraHIeBbIX (eppocIuiaBoB. ITO
SIBJISIETCSL CIIEICTBUEM TOT'0, YTO OCHOBHBIE 3anachl pyA (oxoio 70%) mpeacraBiieHbl kKelle30MapraHeBbIMU
pasHoBuAHOCTsIMU. [Ipormeccsl oOoramieHusi JaHHBIX Py TPEeOYIOT HMX HM3MEIbUSHHS ISl TPOBEICHUS
MpoIieccoB o0oramieHus. ITo, a TakKe 00pa3oBaHHE MOBBIIICHHBIX KOJTHYECTB (10 35%) Menouu rnpu g00br4e
OKHCIICHHBIX M NEPBHYHBIX PYJ CTaBHT MPOOJIEMY MX OKYCKOBAaHHMS C MOJyYEHHEM MapraHelcoAepkKaIinx
MaTepuaoB, COOTBETCTBYIOLIMX 10 (PPAKIIMOHHOMY COCTaBy TPEOOBAaHMSAM (eppOCIIIABHOTO POU3BO/ICTBA.
OnHUM 13 DKOHOMHYECKH IIeJIecOO0pa3HBIX METO/IOB OKYCKOBAaHHSI OCTaeTCs TPAJAWIMOHHBI METOJ
HOJIyYeHHs OKATHIIIeH Ha FPaHyIIATOpax Tapenapyaroro turma [1-4].

Memoodul u mamepuansl

OcHoBHO# Tpo0IeMOii NPHU WCHONIB30BAHUM JAHHOTO METOJA SIBIISIETCS MOJ0Op ONpENEeNeHHOro BUAA
cessyromero. OObIYHO B BHJE J00aBOK MCIHONB3YETCS JKUAKOE CTEKNIO, CyIb(puUT-cnupTOoBas Oapaa u
OCHTOHUTOBBIE TIMHEL. VICTIONBE30BaHNE 3THX MATEPUAJIOB YBEIHYMBAET CTOMMOCTD MOJYYEHHBIX OKaTHIIIEH,
BCJIEJICTBHE JIOPOTOBH3HBI BHIILICHA3BAHHBIX CBA3YIOMIMX MaTepraioB. K Tomy sxe nobaBku 10 10% >kunkoro
CTeKNa, K IpHUMEPY, CO3JaeT YCIOBHA M CHIKEHHMS TEMIIEpaTyphbl IIJIaBICHUS MapraHUEBOPYIHBIX
OKAaTBIIIEH, UYTO SBJSETCS HEraTUBHBIM MOMEHTOM IIPH MIPOIIECCE UX BOCCTAHOBUTENIHLHOM TUIABKU. A TOOaBKU
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OCHTOHUTOBBIX TIJIMH HECKOJIIBKO CHIDKAIOT COJACp)KaHWE MapraHiia B TOTOBBIX OKaThlax. Tak eciu B
WCXOJHOW MapraHIeBOM pyne cojepkaHue MapraHma coctaBisier 35%, To mociie 100aBKW TJIMHBI B
kosmdecTBe 10% B KOHEYHOM, MTOTyd€HHOM OKATHIIIE cojiepKaHue Mapranma cocraBut 31,8% [5,6].

JanHoe 0OOCTOSTENBCTBO PE3KO YXYAIIACT TEXHUKO-DKOHOMHUYECKHE IIOKA3aTeNd  BBITUIABKH
(dbeppocuMKoMapraniia B BUJC YBEJIMUYCHHS PAcXolia 3JICKTPOSHEPTMH M KpaTHOCTH nuiaka. OgHUM W3
MEPCIEKTUBHBIX HA HAaIll B3MJISA]] CBS3YIOIINX MaTEPHUAJIOB SIBJISCTCS MbIJIb BO3TOHOB, YIIOBICHHAS B CHCTEMBIX
ra300YUCTKH TPOU3BOJCTBAa Qeppocuinkomapranna. OHa cogepxut 15-25% Mn, a takke go 10%
COCAMHEHUH HATPHS U Kalus B BHJE KapOOHATOB, KOTOPBIE MPOSBISIIOT JOCTATOYHO XOPOIIME CBSZYIOIIHE
CBOICTBA.

HccnenoBanus o OKaThIBAHHIO MapraHlleBOr0 KOHIIEHTPaTa MPOBOAMIN Ha 1a00paToOpHON B YallleBOTO
rpa"ynaTtope. B KkadecTBe CBSIBYIOIMIMX KOMIIOHEHTOB MPH OKAaTHIBAHWM MAapraHIEBOTO KOHIIEHTpaTa
WCTONB30BAM  JTOOABKM  MapraHieBas  MbUlb.  BBIOOp  TBUIM  Ta300YMCTOK  IPOU3BOJICTBA
(beppocuITMKOMapraHiia B Ka4eCTBE 3aMCHUTEIS CBSA3YIONIHMX BEIIECTB OOYCIOBIICH, BO-IIEPBhIX, HATMYUEM B
Hell coeIMHEeHN MapraHiia, BO-BTOPBIX, €€ BSDKYLIMMHU CBOHCTBaMH, 00yCIOBIEHHBIMU KOHIICHTPUPOBAHUEM
B HEH COCTMHCHMM MIEITOYHBIX JIEMEHTOB [7].

Tabnuna 1 - XuMuuyeckuii cocTas IbUIM Ta3004YUCTKHA

Copepxanne, %
P Mn AlLO; | CaO MgO | SiO, | NaO K20 C S TIIIIT | Feosw
0,05 | 17,39 | 2,52 1,67 505 | 30,63 | 3,64 5,58 7,0 0,65 20,2 0,25

B cocraBe momyueHHOHN mbuH conepxarcs menognsle Metauiel Na;O n KoO B Buae kapOboHATOB U
9aCTUYHO THAPOKCcHIOB. [loaToMy npu no6aBneHnH HEOOIBIIOTO KOJIMYECTBA BOJBI JaHHAS IIbLIb IPOSIBIISIET
XOPOILHUE CBA3YIOUIME CBOWCTBA. OKATHIIIN MOTYYaln IPH CKOPOCTH BpalIeHHUs Tapesu - 32 000poTa B MUHYTY
u yrie Hakiona 45° JloGaBKa MbUIM Ta3004HMCTOK MPOM3BOICTBA (hEPPOCUIMKOMAPIaHId COCTABHIA B
cpeaneM 8% .

Tabnuia 2 - XuMUueCcKuii COCTaB OKATHIIIA TOTYUYEHHBIX MOCJIEC OKAaThIBaHUS, %o []

Marepuan MnNo6w Feosw S P Mn203 SiO; Al,O3
33,80 6,12 0,15 0,17 48,55 20,68 2,68

Okartbln Fe.O3 CaO MgO W K20+NaO TITIIT z
8,74 6,67 2,21 0,3 1,19 9,31 99,73

Janee ¢ 1menpl0 MOJICNIMPOBAHMSI TPOIECCa BBIIUIABKK (EPPOCHIMKOMAapraniia ObUTH TPOBECHBI
nabopaTopHbIE OTIBITHI B Ie4r TaMMaHa ¢ yroJibHOW TpyOKOH B rpad)MTOBBIX TUIIISIX B MHTEPBAJIE TEMIIEPATyp
1550-1600°C. Ilo pe3ysibTaTaM XHMHYECKOTO aHAIM3a MPOBEJEH pACyYeT INMXThl JUIA  BBIUIABKU
(deppocmmkomapranna B neun Tammana. Criena moj00p HaBECOK U IIPOBEIEHA CEPHst OTBITHBIX IIaBOK. J{iist
MIPOBE/ICHHsI UCTIBITAHUH TPEABAPUTEIBHO MO XUMHYECKOMY aHalIM3y OKaThIIeH ObUI MPOBEJCH pacdeT
MIUXTH JUIS BBIIUIABKH (eppocuiarkomaprania. ChenaH mogadop HAaBECOK M IPOBEIEHA CepHsl ONBITHBIX
mraBok [8-10].

Pesynvmamul u oocysncoenue

HaBecka pymHOi wacTm (OKaTBIIIH) COCTAaBJsUIA BO BCEX OMBITaXx mpuOmm3utenbHo 100 rpamm. 3a
HYJICBOE BpeMs yCIIOBHO MPUHUMAJIOCHh BpEeMs JOCTIDKEHUS PACIUIaBOM 3aJIaHHOM TemrepaTypbl. Mertamt u
IIUIaK OTBITHBIX IJIABOK BBIICPKUBAIHN B IPa(UTOBBIX TUTISX B TeueHHe | yaca 20 MUHYT ITPH NOCTOSITHHOM
temneparype 1600°C B cnabo BoccraHoBUTENbHOM atMocdepe. Temneparypy usmepsiin Tepmonapoir BP
5/20. B xoae O3KCIEepUMEHTa TEeMIIepaTypy MOJCPKUBAIN MOCTOsHHONW. Kosebanus TemmepaTypbl
coctaBmsuid 10°C. ITlocne OKOHUAaHHSA SKCIEPUMEHTA PACIUIABICHHBIA MeTall M IUIAK BBUIMBAIU B
rpad@uTOBYr0 W3NOXKHUIYY. [l0 TOJYyYeHHBIM JaHHBIM XHMHYECKOTO aHallu3a OBLIO  OIpPE/IeICHO
pacrpe/ielieHre Mapraniia Mex/ly METaIJIOM | [IJIAKOM, U €T0 YIIET B Ta30BYyI0 aTMochepy.
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C y4eToM MOJyYEHHBIX JAHHBIX MO PACHPEICICHHUIO IEMEHTOB M XMMHUYECKOMY COCTaBy METajia U
IuIaka ObLT MOATOTOBIIEH OTKOPPEKTUPOBAHHBIA COCTAB IMUXTHI TSI BHITUIABKH (DEPPOCIIIMKOMApraHia B
KPYITHOIa00paTOPHBIX YCIOBHSIX.

Tabnuma 3 - XvMHUYecKuid COCTaB MaTepHajoB PYABI MO KiaccaM KPYITHOCTH MECTOPOXKICHUS 3armaHbli
Kawmmsic [7]

dpaxkiys, Conepxanue, %
MM Mnosw | Fe€obu SiO; CaO | MgO | AlOs3 P S IIIIII | Mn/Fe
0-5 17,81 | 5,16 41,3 1,46 1,25 | 592 | 0,034 | 0,025 | 8,79 3,45
5-10 2501 | 2,81 38,59 0,84 0,98 41 10,034 | 0,023 | 7,42 8,9
10-30 26,23 | 1,88 39,52 0,74 0,39 | 2,08 | 0,034 | 0,022 | 9,65 13,95

Tabnuna 4 - Xumudeckuid coctaB 0opauHckoro yrist [9,10]

MaTenman Texauueckui coctas, % XuMHYECKHU cOCTaB 30161, %
p A° Vv S P W | SiO, | ALLO; | Fe,0s | CaO | MgO
Yrom | aq4 | 184 | 046 | 002 | 50 | 606 | 337 35 1,2 1,0
OOopJIMHCKUT

Tabnuua 5 - XuMu4yeckuil cocTaB MbUIM ra3009HCTOK IPOU3BOACTBA eppocuiinkoMaprana [2]

Copneprxanne,%
P Mn AlL,O3 CaO MgO SiO; Na,O K.0 C S TIITIT Feosw
0,05 | 17,39 2,52 1,67 5,05 30,63 3,64 558 | 7,0 | 0,65 20,2 0,25

JlabopaTopHble MUCTIBITAHHS IO BBIIUIABKE (PeppPOCHIIMKOMApTaHIla W3 MONyYEeHHBIX OKATBHIIIOB, OBLIH
npoBeaeHsl Ha pyaHorepmuueckol meun PKO-200kBA B ycnoBusIX, MaKCUMaJIbHO MOACIHUPYIOIMIUX
MPOMBINUICHHBIE (heppociuiaBHbie rmeuyn. Kak mokaszaiia onbITHass KOMIIAHUS, OKATHIIIN HE pa3pylIajuch Ha
KOJIOITHHKE TIeYH IO ACWCTBUEM TOKOBOW HArPY3KH M BHICOKHX TEMIIEPATyp, YTO CBUACTEILCTBYET 00 UX
MPUTOTHOCTA JUI WCIONB30BaHMS Ha IPOMBINUICHHBIX Te4ax. Pe3ynpTaTbl XWMHYECKOTO aHalln3a
MOJYYeHHOTO (PeppOCHIMKOMApPTaHIia 1 IIJIaKa PUBEIEHBI B Ta0IHIIE 6.

Tabnuia 6 - MaTtepuanbHblii 6ananc [7]

No 3agaHo, Tp
- Mn koHIg Koxkc Yroib Jomomur Ksapuur Htoro
1 100,00 28,405 - 12,335 24,018 164,757
2 100,00 18,127 19,804 12,078 19,696 170,256
3 100,00 17,034 19,668 10,604 17,164 164,954
4 100,00 27,132 - 10,856 21,455 159,442
[lonyueno, rp
Ne Mertann Inax I"a3sl u moTepu Hroro Hess3ka
5 36,516 49,429 68,442 154,388 10,370
6 37,204 51,390 73,652 162,246 8,010
7 32,791 49,278 77,252 159,321 5,633
8 32,167 47,325 72,165 151,657 7,786
BEIBOIBI
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Takum 00pa3om, pe3yabTaThl MPOBEACHHBIX KPYMHOJIA00PAaTOPHBIX MCCIECJOBAHUNA MO OKYCKOBaHHIO
MapraHIeBbIX KOHIIGHTPATOB METOJIOM OKATHIBAHUS MMOKA3aJIM MPUHIUITHAIBHYIO BO3MOKHOCTh MOTYYCHUS
Ka4eCTBEHHBIX MapTaHIIeBbIX OKATHINICH (T0 MEXaHUYECKUM M TEPMUUYECKHM CBOHCTBAM) C UCIIOJIb30BAHUEM
B Ka4yeCTBC CBA3YIOLICTO MapraHueBoro TIBIJIN u MOoJIy4CHUs u3 HUX CTaHAapTHBIX MapoK
(heppocumKoMapraHIia.
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B.S. Kelamanov, D.B. Bazarkeldi, Ch.A. Kuandyk., A.M. Zhakan

Investigation of pyrometallurgical processes of smelting standard grades of
ferrosilicon manganese from oxidized manganese materials

This article presents the pyrometallurgical processes of smelting standard grades of ferrosilicon
manganese from oxidized manganese materials. In our opinion, one of the most promising binding
materials is the dust of sublimations caught in the gas purification systems of ferrosilicon
manganese production. It contains 15-25% Mn, as well as up to 10% sodium and potassium
compounds in the form of carbonates, which exhibit fairly good binding properties. Studies on
the precipitation of manganese concentrate were carried out on a laboratory in a thicket granulator.
Manganese dust additives were used as binding components when rolling manganese concentrate.
The choice of ferrosilicon manganese gas cleaning dust as a substitute for binders is due, firstly,
to the presence of manganese compounds in it, and secondly, to its astringent properties due to
the concentration of alkaline element compounds in it. The results of large-scale laboratory
studies on the pelletizing of manganese concentrates by the pelletizing method have shown the
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fundamental possibility of obtaining high-quality manganese pellets (in terms of mechanical and
thermal properties) using manganese dust as a binder and obtaining standard grades of ferrosilicon
manganese from them.

Keywords: fumigation, ferrosilicon manganese, gas purification, pellet, ferromanganese,
processing, chemical composition.

b.C. Kenamanos, /I.b. bazapkenni, U.A. Kyaansik, A.M. Kakan

KecekTesaren mapranen MmatepuangapbiHad ¢eppocHINKOMAapPraHenTiH
CTAaHAAPTTHI MAPKAJAPBIH 0AJIKBITYIBIH MMPOMETALTYPIrUsJIbIK NPOLECTEPiH 3epTTey

Byn makamaga QeppocwiMKoMapraHenTiH CTaHAAPTTHl MapKaJlapblH ©HJENICH MapraHell
MaTepraiiapblHaH OaJKBITyIbIH MHPOMETALTYPTHIIBIK TIPOIeCTepl YCHIHBUTFaH. bi3ziH
OWBIMBI3IIA, IEPCIIEKTUBANEI OAIaHBICTRIPYIIBI MaTepUANIAPILIH Oipi-heppocummkomapraserr
OHIIPICIHIH Ta3 Ta3apTy XKykeciHae ycTanraH 1maH. OHbIH KypaMbiaaa 15-25% Mn, conpaii-ak
HaTpuit MeH Kanuiiniy 10% - Fa geiin KocbuTbicTapsl 0ap, oyap eTe jKaKChl OalIaHBICTHIPYIIBI
KacHeTTepiH KepceTei. MapraHer| KOHIIEHTPaThIH OalbITy OOMBIHIIA 3epTTeyep 3epTXaHAaIbIK,
rpaHynaTOpAa Kyprizingi. MapraHnen KOHICHTPaThIH alHAIABIPY Ke3iHze OaiaHBICTBIPYIIBI
KOMIIOHEHTTEp pETiHIE MapraHel] IaHbl Kochalapbl KoJIaHbUIIbl. DeppocummkoMapraHer
OHJIIPICIHIH Ta3 Ta3apTKBILITAPHIHBIH MIaHBH OalMaHBICTRIPYIIBI 3aTTAPAbl AIMACTBHIPFBIII
peTiHme Tawmay, OipiHIIIIEH, OHAAFBI MapraHel] KOCBUIBICTAPBIHBIH OONybIHA, EKIHIIIiJIEH,
OHJIAFBI CUITLIIK AJIEMEHTTEPAIH KOCBUTBICTAPBIHBIH IIOFBIPIaHybIHA OaiiIaHBICThI OHBIH TYTKBIP
KacueTTepiHe OailaHbICThl. Maprasnel] KOHIEHTpATTapblH JOMajaTy oJiCIMEH Tericrey
OOWBIHINIA O KYPTI3UITeH ipi-3epTXaHaNbIK 3epTTEYNEpaiH HOTIDKENIepi OailaHBICTHIPYIITHI
Maprasel| aHbIH Naijanana OTBIPBII, camaibl MapraHel TYHipIIikTepiH (MEeXaHUKAIBIK KOHE
TEPMUSUIBIK ~ KAacHMeTTepi OOWBIHINA) alydblH J>KOHEe oJapaaH (eppoCHIIMKOMapraHenTiH
CTaHAPTTHI MapKaIaPBIH ATy IbIH MPUHINATITI MYMKIHIITIH KOPCETTI.

Heezizei co3dep: xecektey, (eppOCHUIMKOMAapraHell, ra3ra3apTy, OKaThIII, KeJie30MapraHell,
KaiiTa eHJIey, XUMUSITBIK KypaMbl.
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Hcnosib30BaHue KpeMHe3eMCOIepKAIUX 0TXO0/10B
TOO «Tay-Ken Temup» B cocTaBe IUXThI JJI51 BHIIUVIABKN TEXHU4YECKOT0 KPEeMHUS

[lpousBoactBo  kpemHus B pyaHoTepmumyeckux mnewax (PTII)  kapborepmuyeckum
BOCCTAaHOBJICHHEM KBapLUTOB CONPOBOKAAETCS 00pa3oBaHHEM OONBLIMX O0BEMOB IBLIEBBIX
BBIOPOCOB, KOTOPBIE COAEPXKAT 3HAUNTEIILHOE KOJIMYECTBO LIEHHOI'O KpeMHe3eMa (B cpeaHeM 86
%). B cBs13u ¢ 3THM pabOThI, MOCBSIICHHBIC PACITMPEHHIO CIPhEBOI 0a3bI 32 CYET BO3BPATA 3TOTO
TEXHOT€HHOTO ChIPbs B TEXHOJIOTHYECKHI MpoLIecC, ABISIOTCS aKTyalbHBIMHU.

Kniouegvie crosa: TeXHOT€HHBIE OTXO/bI, MUKPOKPEMHE3€M, BOCCTAaHOBHUTEIb, OPUKETHPOBAHHUE,
OIIBITHBIE IUIABKH, METAJUTYPTHUECKUM KPEMHHMN.

B cBsi31 ¢ pacTymuMu MacTabaMu METAJLTYPrHYECKOTO ITPOM3BOJICTBA U PA3BUTHEM BCEX €TI0 OTpacieit
HEYKJIOHHO YBEJIMYMBACTCSA CIPOC HAa KPEMHHUI METauTypruieckux Mapok. [Ipom3BoACTBO KpemHHS B
pynaotepmuueckux miedax (PTII) compoBoxkmaercss oOpa3oBaHHWEM OOJBIIOTO KONHYECTBA MBUIEBBIX
BBIOPOCOB, KOTOpBIE COAEPIKAT 3HAYMTENBHOE KOJIMYECTBO IIEHHOTO KpeMHe3eMa. B ¢Bsi3u ¢ 3TuM paboThl,
HaTpaBJICHHBIE Ha paclUIMPEHUE CBIPbEBOM 0a3bl 3a CYeT BO3BpaTa 3TOr0 TEXHOTCHHOTO CBHIPbS B
MPOM3BOJCTBO, A TAKXE COBEPLICHCTBOBAHHE B ILEJIOM TEXHOJIOTUM MOIYYEHHUS KPEMHHUS SBIISIOTCS
aKkTyaJbHBIMU. OTHAKO AaHHBIA BUJ AJIbTEPHATUBHOTO CHIPbS HEBO3MOXKHO HETIOCPEACTBEHHO HUCIIOJIb30BaTh
NP TUTaBKE B Py THOTEPMHUUECKON MEYH N3-32 3HAUUTEIIBHOM IMCTIEpCHOCTH MaTepHaioB. OTHUM U3 CIIOCOO0B
PalMOHAJIBHOTO HCIOJIBb30BAaHMS TAaKMX KPEMHE3EMCOJIEPXKAIIMX CHIPhEBBIX MAaTEpPHaJiOB  SIBISIETCS
OKYCKOBAaHHE UIMXTOBBIX MAaTE€pHUaloB, KOTOpPbIE CIIOCOOCTBYET IOBBILEHUIO 3PQPEKTHUBHOCTH PadOTHI
IJIaBUIIBLHOTO arperara [1].

OnHOI W3 BaXHBIX MPOOJIEM TEXHOJIOTHYECKOTO Tpollecca MPOM3BOJICTBA TEXHHUYECKOTO KPEMHHS B
ycanoBusix TOO «Tau-Ken Temir» sBusercss oOpa3oBaHue OOJBLIOrO KOJIMYECTBA MHKPOKpEMHE3EMa
(Mukpocwinky). JlaHHBI MaTepral MOXKET ObITh CYIICCTBEHHBIM HMCTOYHHUKOM CBIPbS JJISI COOCTBEHHOTO
MPOM3BOACTBA. AKTYalIbHOCTh MCIOIB30BAaHUS TOHKOJUCIIEPCHBIX MaTepUAIOB KPEMHHUEBOTO MPOU3BOJICTBA
C KaX/IbIM TOJIOM Bo3pacTtaeT. Bo BceM Mupe BeayTcs pa3pabOTKH 10 yCOBEPIIEHCTBOBAHUIO CYILECTBYIOIINX
U CO3aHUIO aJIbTEPHATUBHBIX CIIOCOOOB MMPOU3BOJCTBA KPEMHUS U3 MATEPUAJIOB C MaJIbIM pa3MEpPOM YacTHLI.
Baxnoli cragmedl MONy4eHHUs] KAaueCTBEHHOTO KPEMHHS SIBISETCS TOATOTOBKA MOAOOHOTO poOJa CHIPHS.
Benyrcst uccnenoBaHusl MO UCIOJIB30BAaHHUIO MEJKOAMCIEPCHOTO CBHIPbS METOJOM OpukeTupoBaHus. OHHU
KacarloTcs NepepaboTKH MBUICBUIHBIX OTXOIOB INPOU3BOJCTBA - KOHAEHCHPOBAaHHOTO MHMKPOKpEMHE3eMa
[2,3,4]. OTH TeXHOJOTUU HE PEaIM30BAHBI M3-32 PACCHINAHUS M HE MPOYHOCTH OPUKETOB HA KOJOITHUKE
PYAOTEPMUYECKOM €YU B PE3YJIbTATE MOBBIIICHHBIX TEPMUYECKUX BO3AEHCTBUIA.

LenecooOpa3HOCTh MCIONIB30BaHUS OPUKETUPOBAHHOTO CHIPBS ISl MMOBBIICHHS TTOKa3aTelel mpouecca
BBITUIABKH KPUCTAJITMYECKOTO KPEMHHS OCHOBAaHA Ha CIEAYIONINX HMPEATOI0KECHHAX !

— BO3MOXXHOCTh HCTIOJIb30BaHUS MEITKOPPAKIMOHHBIX BHAOB YIJIEPOAHUCTHIX BOCCTaHOBHUTENEH
30BbHOCTBIO 10 5%;

— BO3MO>XHOCTh YTHJIM3ALUHU JUCIIEPCHOM KPEMHE3EMHICTOM NMBUIN U KBAapLIEBOT'O MECKA;

— TOBBIIIEHHOE 3HAYEHHE YJNIEIBHOTO AIIEKTPOCONPOTHUBICHHS OPUKETHPOBAHHOTO CBHIPBS JODKHO B
LEJIOM TOBBICUTH OOLIEe CONPOTHUBICHUE LIMXTHI M CIIOCOOCTBOBATH IOJIOKUTEIHLHOMY PaclpeieieHUIo
3JIEKTPUYIECKOI MOIITHOCTH B BaHHE 3JIEKTPOICYN M ONTUMAJIbHOH [IyOHMHE MOCaIKU HIIEKTPOJIOB;
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— TIOBBIIICHHE MPOU3BOIUTEIBHOCTU 3JIEKTPOIeUei, BHIUIABISIIOINX KPUCTAJUTMUECKUI KPeMHUH 3a
CUET TECHOT0 KOHTAKTa MHUHEPAJIBHON M YITIEPOIUCTON COCTABIIIOIINX B COCTaBE OpPHKETa U yBEIMUCHMS
CKOPOCTH PEaKLUI BOCCTAHOBJICHUS MEXIy KOMIIOHEHTaMH.

BpuketnpoBanue mpeAcTaBiseT co00i Mpolecc MEXaHUIeCKOW MepepadOTKU ChIPbS MENKHX KJIacCoB
(yronapHOM (KOKCOBOH) MENOYH, OTCEBOB pyIl, MBUIEH, MUIAMOB T.NI.) B OKYCKOBAaHHOE CHIPhE - OpPUKETHI,
HMEIOIIUE ONpeIeJICHHbIE XapaKTePUCTUKHU: (POpMy, pa3sMephl U Maccy.

B kadecTBe BO3MOMKHBIX CIIOCOOOB OKYCKOBaHHsI paccMaTpHBajid ABa BaphaHTa — OKAaThIBAHWUE HA
TapeiabuaToM TpaHyJsTope W OpHKeTHpOBaHHE IyTeM mpeccoBaHus. JlaHHbIE cIOCOOBI MOMYYHITH
HauOoJbIlIee PACIPOCTPAHEHUE B METALIYPrUU B CHUJIY HIPOCTOTBHI, BBICOKOW IPOM3BOOUTEIBHOCTH U
BO3MOXHOCTH TIOJTy4EHHS KyCKOBOTO MaTepHaia ¢ MPUEMIEMBbIMU MEXaHUIECKUMH CBOUCTBAMHU.

Hcnonp3oBaHue nepBOro crnocoba — OKaThIBAHMSI COMPSHKEHO € ONMPEACTICHHBIMU TPYAHOCTAMH, TaK KaK
TpeOyeT ImpeaBapUTEIbHOIO M3MeIbueHus mMarepuanos a0 ¢pakuuu -0,1 mM. Kpome Toro, m3sectno, urto
MaTepHajbl C BBICOKUM COAEP)KaHMEM yriiepoaa (MelIodb KOKca, yIisd U APYTHX YITIEPOIUCTHIX MaTepHajIoB)
TJI0XO MOJIAI0TCS OKaTBIBAaHHIO U3-32 BhIpaskeHHOH ruapododHocTu. Kpemuesem B kpuctammuueckoit popme
(xBap1) TaKkKe 00JIaAAET IVIOXOH CMAaYMBAEMOCTbIO, YTO CYLIECTBEHHO 3aTPYIHSIET €r0 OKOMKOBAaHHUE TaHHBIM
Croco0oM, a BBICOKask pa3HOCTb MJIOTHOCTEH KOKCa M KBapLia CIOCOOCTBYET UX CeTrperaluy Npu nepeMeieHuH
1o paboyeil MOBEPXHOCTH TPAHYJISATOPA, B pE3yIbTaTe YETO YXYIIIAETCS CTA0MILHOCTD XUMHYECKOTO COCTaBa
OKATBILLIEH.

JlaGopatopHble HCCIEIOBaHUSI OKATHIBAEMOCTH KOKCOBOM MENIOYM Ha Ja0OpaTOpPHOM TapeinbyaToM
TpaHyJATOpe TMOATBEPAMIA 3TH BBIBOABI, TO3TOMY HCIOJB30BaHHE IAHHOTO CIOCo0a OBUIO MPU3HAHO
HEIEJIeCO00Pa3HbIM.,

OxyckoBaHME ITyTeM OpPHUKETHPOBAHMS, B CBOI OUYepelb, UMEET Psii BAXKHBIX MPEUMYIIECTB Hepen
OKaThIBAHUEM: BO-TICPBBIX, BO3MOXKHOCTb YTUJIM3ALUK CHIPbsI LIMPOKOTO IPAHYJIOMETPHUYECKOIO COCTaBa U,
BO-BTOPBIX, CTAOMIIBHOCTH XUMHUYECKOTO COCTaBa OPUKETOB, KOTOpast 00eCIeuynBaeTCs 3a CUET TIIATEIHLHOTO
nepeMenMBaHns MaTepUalloB Iepel 3arpy3Koii B mpecc-popmy. Kpome Toro, cMaunBaeMocTs MaTepuaia npu
39TOM HE MMeEeT OOJBIIOrO 3HAYEHHs W HE BIMAET HAa IPOYHOCTH TOTOBOTO OpukeTa. B mpoBeneHHBIX
a00paTOPHBIX JIKCIIEPUMEHTaX 1O OPUKETHPOBAHHWIO MCXOJHBIX MaTEpHajoB HAa Py4YHOM OpHKeT-TIpecce
MOJTYYEHBI yIOBIECTBOPUTEIBHBIE PE3YIIBTATHI 110 MPOYHOCTH OPUKETOB B IIMPOKOM AHANIa30HE TEMIIEparTyp.

Bonpiioe 3HaueHne npu OPUKETHPOBAHMM MEJIOYM JUIS HMOCJIEAYIOIIEH IUIaBKU B PYAHOTEPMUYECKOM
[IeYn MMeEET BBIOOp cBs3ylomiero arenra. [Ipu 3ToM HYXHO y4nuThIBaTh cenu(uUKy mpouecca U NoaOupaTh
CBSI3yIOIIee BEMIECTBO C yUETOM TPeOOBaHUI TEXHOIOTHH.

OO0pa3oBaHue MeJIOYM NPU HArpeBe IIMXTHl Ha KOJIOIIHHMKE €YU M B MPOLIECCE €€ OIyCKAaHUS BIIyOb
PEaKIMOHHOM 30HBI TAaKXe HE JOIyCKAeTCsl, TaK KaK OJHHM M3 BaXHEHIIMX YCJIOBUI HOPMalbHOTO
MPOTEKAaHUSI TEXHOJOIMYECKOTO TpOoIlecca SIBISETCS BBICOKas Ta30MpPOHUIIAEMOCTh KOJIOIIHHKA M €ro
CIOCOOHOCTH PAaBHOMEPHO MPOITYCKATh OTXOAAIIHE T'a3bl 10 Beel mionaan. B mpoTUBHOM cilydyae BO3HUKAIOT
YCIIOBHS JUIsl 00pa30BaHMsI TaK Ha3bIBAEMbIX «CBHIIEH» — MECTHBIX IPOPHIBOB PACKaJIEHHOT'O I'a3a, KOTOPBIH ¢
BBICOKOH CKOpPOCTBIO MOKHJAET PEaKIMOHHOE MPOCTPaHCTBO. ['a3, pa3orpersiit A0 BBICOKHUX TeMIepaTyp,
COJICP)KUT 3HAYUTENBHOE KOJMYECTBO MOHOOKcHaa KpeMHHs — SiO, mo3stoMy oOpa3oBaHHe CBHIIECH Ha
MOBEPXHOCTH KOJIOIIHMKA HE TOJBKO BEIET K IIOBBILEHHOMY TEIJIOBOMY H3HOCY TEXHOJIOTHYECKOTO
000PYAOBaHMS, HO U CIIY>KUT IPUIMHON BBICOKMX MOTEPh KPEMHHUS C OTXOSIIUMHU T'a3aMu.

B aT10il cBs3M cBs3yrOlee BEMIECTBO ISl OPHKETUPOBAHUS KPEMHEYTJepoJa HYXKHO MOAOUpaTh ¢
MO3ULIMHU 00ECTIEYCHHUS JOCTATOYHON ITPOYHOCTH OpUKETa B IMPOKOM AMANIa30HE TeMIiepatyp. M3BecTHo, 4yTo
TeMmIeparypa Ha HOBEPXHOCTH KOJIOLUTHUKA Py IHOTEPMHUYECKON YU, BHIIIJIABISIOIEH KPEMHHH, COCTABIISIET
ot 600 1o 900 °C, yBenuumBasich Ha 100-150 °C Ha kaxasie 50 MM BriryOb KOJOIIHHUKOBOTO CJIOSI. 3Hast
ra0apuThl KpYIHOJIA00pPaTOpHOU pyaHOoTepMuueckor meun 250 kBA, HeTpyaHO mOACYUTATH, 4YTO
3arpy»KaeMblil MaTepHai JOJKEH BBIIEP)KUBATh TEPMUUECKYIO Harpy3Ky BiioTh Ao 1500 °C.

JpyruM HemanoBa)XKHBIM CBOWCTBOM CBSI3YIOIIETO BEILIECTBA SBJISETCS HU3KOE COJEp)KaHHUE B HEM
BPEIHBIX MIpUMeced, KOTOPbIe MOTYT 3arps3HATh MeTaul. OJIHUM U3 IUPOKO UCIIONB3YEMbIX U JIOCTYITHBIX
MaTepHajoB, OTBEUYAIOIINX AAHHOMY TPEOOBAaHHIO, SIBIACTCS KUAKOE CTEKJIO, B OCHOBHOM COCTOfIIEE 3
CUJIMKATOB HATPHS M KaJHsi U COJEprKallee He3HAUYMTEIbHOE KOJIMYECTBO OKCHAOB JKEle3a U aJIOMHHUSL.
Hatpuii n kanuit npu Harpese 10 900 °C yneTyunBaloTCsa U HE MIEPEXOIAT B METAILI, a HEJIETYYHH OCTaTOK B
BUJIE KpEMHE3eMa BpEIHOW MNpHUMEChl0 He sBisercs. Takum o00pa3oM, KHJKOE CTEKIO OTBEYaeT
BBILLIETIEPEYUCIICHHBIM TpeOOBaHUsAM, a2 UMEHHO - obOecreueHHe TePMHUYECKOM NMPOYHOCTH OpHKeTa NpH
temmeparype a0 1500°C n npegoTBpaiieHue 3arpsi3HeHUS MeTallla KOMIIOHEHTaMH CBSI3YIOIIEro areHTa.
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B nmpouecce W3roTOBNEHMS ONBITHOM MapTUH OpPUKETHPOBAHHOM IIMXTHI ObLTa oTpaboTaHa
TEXHOJIOTHYECKasi TIOCIIEAOBATENBHOCTh OIEpannuid IpoIlecca, BKIIOYAIONIETO CMEINIMBAHWE WCXOIHBIX
KOMITOHEHTOB — BOCCTaHOBHTEJIS, PYAHOTO CHIPhS M CBA3YIOIIETO, IPECCOBAHNE OPUKETHON CMECH U CYIIIKY
chopMUPOBAHHOTO OpUKETa.

B KauecTBe CBA3YIOMIErO MPUMEHSIIN )KUIKOE CTEKIIO IIIOTHOCTHIO 1,1-1,15 r/cm® B konmuecTse 5-8 Mac.
%.

B kadecTBe pyaHO#l cocTaBIsOIel HCIOIb30BaHBl MHUKPOCHIIMKA (IBLIb T'a300YMCTOK OT BBIILIABKH
KPEMHHUS1) U KBApLEBBIH IECOK.

CMemmBaHie KOMIIOHEHTOB ISl TONydeHHs] OpWKeTa OCYIIECTBISUIM B BEPTHKAIBHOM JIOITACTHOM
cMmecuTene eMKOCThIo 0,8T, COeTMHEHHON ¢ OPUKET-NIPECCOM M IIHEKOBBIM MUTATENIEM.

BpukeTrpoBaHue NpoBOAMIN B PEBOJIBBEPHOM IITEMIIEIHLHOM IIpecce ¢ JaBlIeHreM npeccoBanus ot 180
10 250 Kre/cm?, ¢ Ipou3BOAUTENBLHOCTBIO 10 0,5 T/9ac. [Ipecc-Gopma UMeeT Cleayromue pasMepsl: AUaMETP
50 MM, BeicoTa 80 MM.

TexHOMOTMYeCKH TpoLecc HapabOTKH OPUKETa OCYLIECTBISIICS CIEAYIOIINM 00pa3oM.

Menods yriiepoaucThIX BOCCTAHOBUTENEH C MCXOIHBIM T'PaHYJIOMETPHYECKAM COCTaBOM MeHee 1 MM
3arpyarT B CMECHUTENh ACUCTBUS C MOOABICHHEM CBA3YIOIIETO — XKHIKOTO CTeKia rotHocteio 1,1-1,15
r/cM® ¥ TIPOM3BOJAT TIEPEMEIIMBAHUE 0 PABHOMEPHOTO PACIpPEIEIEHHs CBA3YIOIIEr0 B CMECH. 3aTeM B
npoliecce MepeMeNINBaHus B MOJNYYCHHYIO CMECh JTOOABISIOT PYAHOE CHIPhE B BHIE MUKPOCHIMKH H/HIH
KBapIEBOTO TeCKa U TMPOJOIDKAIOT TMEPEeMEIINBaHHe KOMIIOHEHTOB JO OJHOPOJHOTO COCTOSIHHS.
[MoaroroBnenHast OpUKeTHas IIMXTa Yepe3 IIHEKOBBIN MUTATENb MMOJaeTCs Uil GOpMUPOBAaHUS OPUKETOB Ha
IITEMIIENBLHBIN TIpecc MpH AapieHun npeccoBanus — 180-250 krc/cm?. IToAroTOBIEHHBIE CHIPbIE OPUKETHI
YCTaHABJIMBAIOTCA Ha MOJOHAX B CYIIWIbHYK KaMepy €MKOCTBI 6 M, IJe MOABEPraroTcsl CyMLIKE
NPOIOJBKUTENBHOCTBIO 2,0 — 2,5 u. Temneparypa CylKu HOCPEACTBOM OTXOISIIMX I'a30B MOJYKOKCOBAHUS
noanepxkuBaetcs B uateppaie 200-250°C. ['oToBbie OPUKETHI OXJIAKIAIOT IPU TEMIIEPATYPE OKPYKAIOIICTO
BO3/yXa.

CpaBHUTEIbHBII aHAJIN3 Pe3yJIbTATOB BHINIABKU TEXHUYECKOT0 KPEeMHHA

[TpoBeneHHbIe CpaBHUTEIbHBIE KPYMHO-TAa00paTOpHBIE WCIBITAHUS TI0 BBIIUIABKE TEXHUYECKOTO
KpeMHUs Ha 6a30BOM IIUXTE U C Pa3IMYHBIM KOJIMYECTBOM J100aBOK OPHKETOB U3 CMECH MUKPOKpPEMHE3eMa 1
OTCEBOB YTIIEPOIUCTHIX BOCCTAHOBUTEINEH ITOKA3aIi MPUHITUITHATIHHYIO BO3MOKHOCTh IPUMEHEHHSI OPUKETOB.
[Ipu BBIIIaBKE OBLTM WCTONB30BAaHBI OpPWKETHI NIBYX (opM — «cemmoBuaHbie» Opukerel (TMI1) ¢
npubmmkeHHbIME pa3mepamu 40x30 MM 1 OpukeTsl B BUJe «kyOuka» (TM2) pasmepom 80x80 mM. BprkeTst
OBUTH U3TOTOBIICHBI U3 BRICOKOKPEMHE3EMHUCTOMN MBUTH cyXuX razoouncTok meum TOO «Tau-Ken Temir» u
OTCEBOB CIIENKOKca W HeTekokca. COOTHOIIEHHE HCXOJHBIX KOMIIOHEHTOB B OpHKETaX COCTaBIISLIO:
KOHJICHCHUPOBaHHBIH MHKpOKpeMHe3eM — 60%, oTceB crelkokca u HerssHoro kokca mo 20%. JloGaBku
CBSZYIOIIMX KOMIIOHEHTOB (MOJIOTOM M3BECTH U OPTaHWYECKOW COCTABIISIONIEH) COCTaBIsUIN 6-7% OT Macchl
WCXOHBIX MaTepranoB. XUMHYECKUH COCTaB OPUKETOB MpeCcTaBiieH Tadme 1.

Tabmuia 1. XuMu4eckuii cocTaB OpUKETOB

HanmenoBanme Texauueckuii coctaB, % XUMHUYECKUH cCOCTaB 30JIbl, %0

A V W C SiOz A|203 Fezos CaO PzOs Ti02
TM Nel 50,7 15,5 | 6,61 34 92,58 | 0,39 0,28 6,57 | 0,0324 | 0,05
T™M Ne2 56,6 16,2 | 4,84 27 91,86 | 0,80 0,75 6,35 | 0,0759 | 0,07

B Ta6J'II/ILIe 2 u PUCYHKE 1 MNpEACTABJICHBI YCPECAHCHHBIC COCTABbI BLITIVIABJICHHOTO KPEMHUS IIPU
PAa3JIMYHBIX STaIlax.
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n
]
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mFe mAl mCa
2.4
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212 1,08 1,09
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008 0.7 '6%,59 0.12
37 41
04 23 03
04 Io,07
. O o -
1 2 3 4 5 6 7
ba3oBas muxra BazoBas mmxra + TM1 ba3oBas

muxra + TM2

Pucynok 1. Cpennuit xumudeckuii coctaB npruMecHbix komronentoB (Fe, Siu Ca) B TexHUYECKOM
KPEeMHHU

Kak BuaHO M3 pe3ynbTaToOB aHaln3a CPEIHUX COCTAaBOB KPEMHHUsI Hambosiee BBICOKOE COJIEp:KaHUe
kpemHus (98,69-98,70%) 6buI0 MOTYHYEHO HPHU UCIONB30BAaHUK 0a30BOM MIMXTHI Ne2 M MpH HCTIOIB30BAHUU
muxThl ¢ fodaBkamu 32,1% OpukeroB TM2 He cMOTpS Ha ZOCTaTOYHO HU3KOE U3BJICUCHHUE KpeMHUs — 57,6%
1 60,95% cooTBeTCTBEHHO. AHAIM3 JAHHBIX TAOJIUIBI 2 TIOKA3BIBAET, YTO MPH MUCIIOIL30BaHNH OprKeToB TM 1
OTMeuaeTcs MOBBIIICHHUE JKelle3a MPU YBETUUEHUH KoMndecTBa 100aBok OpukeToB. ColiepKaHne altOMUHHS
Y KaJbIl¥sl MMPAKTHYECKH Ha OZHOM ypoBHe. llpm mcmonp3oBanum n00aBoK OpukeToB TM2 HecMoTps Ha
yBenuueHue ux 3oiabHOCTH ¢ 50,7% mna TMI u 56,6% s TM2 HaoOOpOT NPOHCXOAUT CHIKEHUE
coJiep>KaHusl Kelle3a W APYruX MpUMecell Jaxke TPU CPaBHUMBIX MOKa3aTeNnsax KodQQHUIMeHTa U3BICUCHUSI.
Pacuer Gananca xene3a Mmpu KakZOM BapHaHTE UCIIBITAHUN 110 BBIIJIABKE TEXHMYECKOI0 KPEMHUS [TOKa3all,
YTO MPH WCHOJBb30BAHUM CTAHIAAPTHOM IIMXTHI HamOoyiee BBICOKOE INOCTYIJICHHE >Kejie3a MPOUCXOAUT W3
KaMEHHOTO YIJIsl U CIICI[KOKCA.

Tabnuua 2. CpetH1i XUMHYECKUHM COCTaB TEXHUUECKOT0 KpeMHHsI (PaKTHUECKH 1 Oe3 yueTa xene3a U3
CTaJIbHBIX IIPYTOB

Ilepuon naBku XUMHUYECKUN COCTaB TEXHUYECKOTO KpeMHUs, %o
HanmenoBanmne % Fe Al Ca Si
reproja
Bazosas muxra -1 _ 1,99% 0,37 0,23 97,40
- 0,59** 0,37 0,23 98,82
BaszoBag muxra - 2 - 0,88* 0,30 0,04 98,69
- 0,56** 0,31 0,05 99,09
206 1,84* 1,34 1,74 95,22
’ 0,66** 1,35 1,76 96,23
BaszoBas mmxra + 8.7 1,38* 1,22 1,29 95,92
opuker TM1 ' 0,61** 1,08 1,30 97,01
354 2,51* 0,70 1,08 95,61
' 0,55** 0,71 1,11 97,63
26.2 1,09* 0,69 0,59 97,50
ba3oBas mmuxra + ' 0,97** 0,70 0,59 97,74
opuker TM2 391 0,72* 0,41 0,07 98,70
' 0,72* 0,41 0,07 98,70
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* — (pakTuueckuii coctas, ** - cocTaB 06e3 yueTa xeJe3a U3 CTaIbHBIX IPYTOB

[Ipuxon xene3a M3 CTAIBHBIX INPYTKOB Ul BapHaHTa BBIJIABKU C WCHONb30BaHHEM OpukeroB TM2
coctaui 0-11%, Toraa Kak B OCTaNbHBIX CIIy4asix HPUXOJ JKeJIe3a U3 CTAIBHBIX NPYTOB cocTaBmi 38-78% oT
coJiep>KaHusl JKeJle3a B TEXHHYECKOM KpeMHHH. B OONbIIMHCTBE mepexo jkKejie3a M3 CTaIbHBIX MPYTOB
MIPOMCXOIMI B CIy4asix HapyLICHHs X0/ IPOLECcca BhIIIIABKH, KOTAA IPOUCXOAMNIIO 3aX0JI0JaHHE TI0Aa IIeUn
U IIpU HECOONIIOJCHUN COOTBETCTBYIOIIEH TOKOBOM Harpy3ku. IIpu 3ToM ObUI0 HEBO3MOXKHO MIPOOUTH JIETKY
JCpEBSHHBIM YEPEHKOM, IO3TOMY NpHOeragd K BCKPBITHIO JIETKA TMPH IOMOIIM CTaJbHOIO TMpyTa M0
Pa3MATr4eHHOr0 rapHUCaXa, a 3aTeM HCIIOJIb30BAaJICS ACPEBIHHBIA YEpPEHOK. DTO OOBACHSETCS TE€M, YTO IPHU
WCIIONb30BaHUK OpuKeTOB HaOmrofaycsi Ooyiee ropsiauil XOn I€Yd, HO OCHOBHBIM SIBJISIIOCH CHIDKEHUE
TOJIIMHBI IEpeIHEH IeTOUHON YriepoaucTol cTeHKH. Pasrap mepenHei cTeHKH K BpeMEHH IIJIaBOK 3TAroB €
OpukeramMmu TM2 cylecTBEHHO CHU3WIIO €€ TOJIIUHY, YTO IO CYTH M CIOCOOCTBOBaJIO OECHpoOIeMHOMY
BCKPBITHIO JIETKH Ja)K€ C UCIOIb30BAaHUEM JECPEBSIHHOIO YePEHKa 0€3 MCII0Ib30BaHUSI CTAIBHBIX IPYTOB KaK
B Hayaje WCHbITaHWH. B meiom manHHas mpobiema OTCYTCTBYET Ha IMPOMBIIIJICHHBIX 3JIEKTpoIledax, IIe
BCKPBITHE JIETKU MPOU3BOIUTCS TPaQUTOBBIM 3NEKTPONPOKUToM. B naHHOM citydae OanaHc xeJe3a cAesaH C
LEJIBI0 OOBACHEHHUS MOBBILIEHHOI'O COAEPKaHMA JKeIe3a B ONBITHOM IJIaBKE MPU MOJyYCHUH TEXHUIECKOTO
kpemuus. [Ipu mnaBke kpemuus u3 6pukeroB TM1 B xommuectse 20,6%, 28,7% u 35,4% oT Macchl MIUXTHI
MIPUXO]] JKeJe3a U3 HuX coctaBisieT 17,66%, 25,93% u 35,51% cooTBETCTBEHHO. DTO MEHBIIE U MTPAKTUICCKU
Ha YpOBHE MPHUXOJa Kejie3a W3 KaMEHHOTO YIS MpH ero coiepxkaHuu 35-45% 1o yriepoay B cocTaBe
BOCCTaHOBUTeINEH. PacueTHple AaHHBIE MOKAa3bIBAIOT, uyTo Mo0aBku OpmkeToB TM1 30mpHOCTRIO 50,7% U
conepkanueM FeoOz B coctase 30ib1 He Ooitee 0,3% B konmdectBe 100 kr BHOCAT He Ooiee 140 rpamm xenesa,
torga ka 100 kr kaMeHHOTO yriIs 30JIbHOCTBIO 5% - He MeHee S00 rpamM. [laHHbIC TaOIHUIIBI 2 TOKA3bIBAIOT,
YTO peaJIbHOE COAepIKaHue Kese3a, COPMUPOBAaHHOE B BaHHE meuH, cocrasmusieT 0,55-0,65% mpu BolmiaBke
TEXHHYECKOTO KPEeMHHsS Ha CTAaHJAPTHOW INMWXTe W TPU HCIONb30BaHWUM OpukeroB TM1. B cmydae
ucrnojiib30BaHus OpukeToB TM2 conepxkanue xene3a Oyaer coctabisath 0,70-1,0%, 4ro oOBsICHSETCS
MOBBIILICHHBIM COJICPYKAaHHUEM jKejle3a B OpHKeTax 3TOTO THIA. YBEIMYCHUE COACPIKAHMS OKCHIA Keje3a B
coctase 3016l OpukeroB G6osee 0,5% He KenaTenbHO, NOCKOJIBKY 3TO OyAET CIOCOOCTBOBATH MOBBIIICHHIO
coJiep>KaHusl Kele3a B TeXHUUeCKoM KpeMHun ooiee 0,5%

3aKjII0ueHue.

B pesysbrare npoBeICHHBIX OMBITHBIX UCIIBITAHHUH MO alpoOaIliy TEXHOJIOTMU BBITIABKU TEXHHUECKOTO
KpeMHUs ¢ npuMeHeHueM opuketoB TM1 u TM2 Ha ocCHOBE MUKpPOKpEMHE3eMa U OTCEBOB YTIIEPOIMCTOTO
BOCCTaHOBUTEINS Obula 3a)MKCHPOBaHA MHTEHCHU(DHUKAIUS BOCCTAHOBUTENBHBIX IPOIECCOB W YIyUIIEHUE
TEXHUKO-9KOHOMHYECKHX TI0Ka3aTesIeH mpoliecca o CPaBHEHMIO ¢ PabOTOi Ha CTaHIAPTHOM IIMXTE.

[To uToram mpoBEICHHBIX OMBITHBIX UCIBITAHUA MOHO CJIENATh CJETYIONIE BEIBOIBI:

1. JIoCTUTHYTO CpaBHHUTENbHOE YBEJIWYCHUE MPOM3BOAUTENBHOCTH Ieun Ha 21-34,7% mpu mobGaBkax
opuxetoB TM1 u 9,9% npu no6aBkax 6pukeroB TM2.

ITo BceM 3Tamnam ¢ go00aBKaMu OPUKETOB CPEHEE YBEIUUCHUE MPOU3BOIUTEIILHOCTH cocTaBmiio 10% 1o
CPaBHEHHIO C 3TaroM Ha 0a30Boif mmxTe No2.

2. Ilpm 20,6%, 28,7% u 35,4% nobaskax opukeroB TM1 u3BieueHre KPEMHHS B METAJLT IOBBICHIIOCH Ha
3,8%, 6,7% u 11,2%, a npu 26,1% u 32,1% nodakax OpukeroB TM2 K OCHOBHOH IIMXTE U3BJCUCHUE
KpeMHHus Belle Ha 5,5% u 5,8% B CpaBHEHUH C BBIIIIIABKOW TEXHUUYECKOTO KPEMHUS HA CTAaHIAPTHOM IHXTE
B 0a3oBoM neproe No2.

3. YcTaHOBIIEHO, UTO MY BHITUIABKE TEXHUYECKOTO KPEMHUS Ha cTaHAapTHOH muxTe (Ne2) moctymieHue
JKeJie3a B OCHOBHOM IMPOUCXOIUT U3 KAMEHHOTO YTJIA, CIIeTIKOKca U kBap1ia 28%, 38% u 28% cOOTBETCTBEHHO.
Jons xxenes3a B coCcTaBe MUXTHI, ocTymamux u3 20,6%, 28,7% u 35,4% OopukeroB TM1 cocrasuna 17,7%,
25,9% u 35,5% COOTBETCTBEHHO, YTO HUXE WJIM HAXOAUTCA HAa YPOBHE KeJe3a BHOCUMOI'O KAMEHHBIM yTIIeM
u crienkokcoMm. M3 6puketoB TM2 B xonmmdectBe 26,2% u 32,1% 0T MacChl BCEH MIUXTHI TOCTYIIHAIIO B CIIJIaB
xenesa 47,94% u 54,35%. D10 moka3piBaeT Ha TO, YTO MCIIOJIb30BaHUE OPUKETOB 30JLHOCTHIO BhIIe 50% U
coJiepKaHUEM B 30JI€ TPHOKCHA xkene3a oomnee 0,5% sBisercs He menecooOpa3HbIM.

4. Y nenpHBIN pacxo]l JIEKTPOIHEPTHUH TPU HCITOJIB30BAaHUN OPUKETOB CHU3WICSA B cpeanem Ha 10% B
CPaBHEHHH C BAPUAHTOM Ha 0a30BOM COCTaBE MIUXThI Ne2,

5. OTMmeueHO, 4TO CTAOWIIBHBIH TEXHOJOTHYECKUN PEXHM BBITUIABKM KPEMHHS Ha 0a30BOH IIUXTE
JIOCTUTAETCSI TOJMBKO TPH M30BITKE TBEPIOTO YIVIEpOJa B COCTaBe MIUXTHI He MeHee 12%, Torma kak mpw
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WCIIOJIb30BAaHUM OPUKETOB CTAOMIBLHOCTh TEXHOJOTHIESCKOTO PEKUMA IOCTUTACTCS MTPH CTEXHOMETPUICCKOM
COJIep)KaHUHM TBEPAOro yrieponaa. JlaHHOe MOKa3pIBa€T Ha CYIIECTBEHHOE CHIDKEHHE yrapa yriepona B
cocTaBe OPMKETOB KHCIOPOIOM BO3yXa U Ja€T BO3MOKHOCTb SKOHOMHH I10 TBEPAOMY YTIIEPOIY.

6. OCHOBHBIM HEIOCTaTKOM pPa0OThI MPH UCHOJIH30BAHUUA OPUKETOB OBLJIO TOBBIIICHUE CIIEKAEMOCTHU
IIUXTHl TIPU YBEJIMYEHUH NIOJIM OpUKETOB B cocTaBe MUXTHI Oonee 36%. OmpeneneHo, 9TO CTaOMIBHBINA
TEXHOJOTHYECKUH PEKUM BBIIJIABKH JOCTUTAETCS Tpu no0aBkax OpukeroB B mpenenax 20-35% ot macchl
BCEM IIMXTOBOM CMECH.

CHuCcOK HCIOJIb30BAHHBIX HCTOYHHUKOB

1 Pa3paboTka TEXHOIOTMHU PYAHOTEPMUYECKOH MIaBKH OKYCKOBaHHOM IIMXTHI U3 TEXHOTCHHOTO CHIPbS
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TexHUKAJBIK KpeMHMIiIi 0aJKbITY YIIiH KYPaMbIHIa KPeMHUI 0ap 0TX0/10B «Tay-KeH
TeMip» KIIC-HiH KAJJIBIKTAPbIH IINXTA KYPaMbIHIA Naliiajnany

KeH-TepMUsIIBIK  TEINTEpAe KPEMHHUHI KOMIPTEKTI TOTBIKCHI3NAHBIPY apKbUIbI OHAIPY
KypaMmbIHIa KYHJIbI KPEMHE3eMHIH elIdyip Memmepi Oap (oprama ecenmneH 86%) 1iaH
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A.Kh. Nurumgaliyev, E.K. Kuatbay, T.T. Zhunisgaliev, A.T. Pushanova

The use of silica-containing run-off LLP "Tau-Ken Temir" in the composition of the
charge for the smelting of technical silicon

The production of silicon in ore-thermal furnaces (RTP) by carbothermal reduction of quartzites
is accompanied by the formation of large volumes of dust emissions, which contain a significant
amount of valuable silica (86% on average). In this regard, the works devoted to the expansion of
the raw material base due to the return of this technogenic raw material to the technological
process are relevant.
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Key words: technogenic waste, microsilicon, reducing agent, briquetting, experimental smelting,
metallurgical silicon.
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Research of the electrophysical properties of briquets from dispersion dust of the gas oil
production of ferrosilicoaluminum

The article discusses the issues of studying the electrical resistivity of charge materials for the
smelting of siliceous ferroalloys and ligatures, in particular coal from the “Saryadyr” deposit and
briquettes of fine high-ash coal using the dust of gas cleaners produced by ferrosilicoaluminium.
The main regularities of the electrical resistivity of charge materials depending on temperature
were established. In accordance with the specifics of the technology, ferrosilicoaluminium is
smelted using high-ash coals or carbonaceous rocks, which have a relatively high electrical
resistance, unlike traditional types of reducing agents. Therefore, it is important to study the
electrical resistance of the briquettes offered for use.

The results of the conducted studies show that the additives of briquettes to the main charge in an
amount of up to 30% will have a positive effect on the process of smelting ferrosilicoaluminium.
The microdispersity of the briquette components is also important, which will stimulate the
recovery rate of silicon and aluminum. Thus, the conducted studies show the possibility of
recycling the dust of gas cleaners produced by ferrosilicoaluminium in the form of briquettes and
their reuse in metallurgical processing.

Keywords: coal, electrical conductivity, ferroalloys, ferrosilicoaluminum, briquette, temperature,
gas cleaning, disposal

Introduction

Smelting, high-silicon alloys, and in a specific complex ferrosilicoaluminum alloy (FSA) implies
significant losses in the gaseous phase in the form of their gaseous suboxides. Therefore, when smelting the
FSA, much attention is paid to the state of charge on the furnace top, which arises in the constant control over
its state, the timely loosening and build-up of charge cones around the electrodes. The present method allows
to capture gaseous suboxides and their renewal in the process of smelting [1].

Despite this loss of silicon and aluminum can reach up to 20-25% of the amount introduced by the charge.
Therefore, dust processing and its further use is of great interest from the viewpoint of increasing the
production volumes of complex silicon-aluminum alloys in the Republic of Kazakhstan.

The 90-95% dust collected in gas cleaning systems consists of oxidation and condensation products of
SiO and Al;O suboxides, which are amorphous dispersed silica and alumina particles with an average specific
surface area of 15-20 m?/ g.

The content of SiO; dust is 73-75%, Al,Os is 20-25%, making it an important raw material for processing.
The main direction of the utilization of dust produced by the FSA is its return to production in the form of
agglomerated raw materials.

The high specific surface area of the dust particles suggests an improvement in the filtration of waste
process gases from the sublimates of silicon and aluminum with its additions to the main charge and, on the
whole, should positively affect the process of the production of FSA.

For this purpose, the electrophysical properties of briguettes from dust and fines of coal were studied, as
one of the important components of the parameters of the smelting process.

The manufacture of briquettes was carried out on a laboratory press with a pressure of 5,9 MPa and 9,8
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MPa. Briquettes of coal and dust fines were produced with a dust content of 5 to 30% and a humidity of 10%.
To increase the strength of briquettes, an aqueous 20% solution of liquid glass was used in an amount of 5-7%
of the mass of the charge mixture. The results of the strength tests showed that the obtained briquettes fully
corresponded to the strength characteristics of the production of ferroalloys (GOST 21289 -75).

The change in the electrical resistivity as a function of temperature for briquettes, a mixture of briquettes
with high-ash coal, as well as for comparison directly high-ash coal of the “Saryadyr” deposit, was
investigated.

Briquettes had the following composition, weights. %: 67,3 coal, 32,7 dust sublimations. The amount of
carbon corresponded to the required by stoichiometry for the reactions of reduction of all oxides of the mineral
part of the charge.

Methods and materials

To measure the comparative resistivity during heating, the coal of the “Saryadyr” deposit, the crushed
briquette fraction and the mixed charge consisting of 70% of the coal of the “Saryadyr” facility and 30% of
the crushed briquettes were used for heating. All initial samples were fractions of 3-5 mm. The measurements
were carried out in a high-temperature electric furnace of Tamman. An investigation of the change in the
electrical resistivity of the samples was carried out in the temperature range 25-1500°C, the heating rate 20-25
deg / min. The data on the specific resistivity of coal were carried out according to the method of Agroskin
and Shumilovskaya [3]. According to their methods, the resistance was measured at 50°C.

The apparatus for determining the electrical resistivity is shown in Figure 1. The main part consists of an
aluminum tube (2) with a diameter of 40 mm and two graphite electrodes (4,5) inserted therein. The lower
electrode is fixed immovably; the upper electrode is able to descend when shrinking coal under the action of
the load. The load constantly presses the upper electrode to the sample of the material, thereby providing a
tight contact and simulates the charge pressure in the bath of the ferroalloy furnace. Heating occurs due to the
resistance of the graphite tube [4-7].

A thermocouple (7) placed in an alundum tube for isolation from electricity is placed in the lower
electrode. The temperature inside the coal charge is measured by a tungsten-rhenium thermocouple.

MV

Figure 1. Installation for determination of the electrical resistivity:
1 - electric furnace, 2 - alundum tube, 3 - test material, 4 and 5 - graphite electrodes, 6 - constant current
source, 7 - tungsten-rhenium thermocouple (VR5 / 20), 8 - coal heater, 9 - load, 10 — micrometer
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During the experiment, the temperature was recorded every 100°C and the current value corresponding
to this temperature index. Electrodes were supplied with a voltage of 3 V from a constant current source.

Results and discussion

When smelting high-silica alloys with the so-called “slag-free” process, it is necessary that the main part
of the electric power supplied passes through the arc discharge. This leads to the development in the lower
near-electrode space of high temperatures necessary for the smelting of high-silicon alloys. For the
concentration of heat in the near-electrode space, it is necessary that the carbonaceous reductants (coke, coal)
have as low conductivity as possible to reduce the loss of electrical energy to the charge conductivity.

In accordance with the specifics of the technology, smelting of ferrosilicoaluminum is carried out using
high-ash coals or carbonaceous rocks, which have a relatively high electrical resistance, unlike traditional types
of reducing agents. Therefore, it is important to study the electrical resistivity of the briquettes proposed for
use [8-10].

The specific electric resistivity of the charge (p) at 600-800°C, corresponding to the top layers of the top,
mainly depends directly on the composition of the coal mass, temperature, and also on the change in the
granulometric composition of the materials. The results of the change in the electrical resistivity and electrical
conductivity versus temperature are presented in the form of graphs in Figures 2-3.
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Figure 3. Dependence of the electrical conductivity of materials on temperature
Conclusions

On the basis of the measurements it was determined that the resistivity of briquettes from coal fines of
the “Saryadyr” field with the addition of dust of gas purification of the production of ferrosilicoaluminium in
the temperature range 600-1100°C is substantially higher than that of coal. An increase in the amount of dust
produced from the distillation of the production of PSA in a blend mixed with coal significantly increases the
electrical resistivity.

The results of the conducted studies show that the addition of briquettes to the main charge in an amount
of up to 30% will have a positive effect on the process of smelting ferrosilicoaluminum. Important is the
microdispersion of the components of the briquette, which will stimulate the rate of reduction of silicon and
aluminum.

Thus, the conducted studies show the possibility of recycling the dust of gas purification of the production
of ferrosilicoaluminium in the form of briquettes and their reuse in the metallurgical division.
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Hccnenoanne 3J1eKTPOPU3INIECKHX CBOICTB OPHKETOB M3 NCIIEPCHOM NMBLIA
ra3o04MCTOK NPOU3BOACTBA (PePPOCHINKOATIOMHHUS

B craThe paccMOTpEeHBI BOMPOCH! UCCIIEAOBAHUS YICIEHOTO 3JICKTPOCOIPOTUBIICHUS ITUXTOBBIX
MaTepHaloB ISl BBIIUIABKH KPEMHUCTHIX (DeppoCIUIaBOB W JHUraTyp, B YaCTHOCTH YIS
MecTopokaeHUsT «CapblafbIpy» U OPUKETOB M3 MEIIOYH BRICOKO30JILHOTO YTJISI C HCIOIb30BaHHEM
MBUTA Ta300YMCTOK MPOU3BOACTBA (PEPPOCHIIMKOATIOMHUHUSA. BBUIM YCTaHOBJICHBI OCHOBHBIC
3aKOHOMEPHOCTH YJCIIEHOTO JIEKTPOCOTPOTHBIICHHUS ITMXTOBBIX MATECPUAIOB B 3aBUCIMOCTH OT
TeMmreparypbl. B COOTBETCTBUU €O CIEITU(HUKON TEXHOIOTHUH BHIIIABKA (epPOCHITHNKOATIOMAHHS
MPOU3BOAMTCS C WCIOJIB30BAHUEM BBICOKO30JIBHBIX YIJICH MM YIIAMCTBIX TOPOMA, KOTOPHIC
00J1aIal0T OTHOCUTEIIEHO BBICOKHM JJICKTPUYSCKAM COIMPOTHUBJICHUEM B OTJIUYHE OT
TPaJUIIMOHHBIX  BUJOB  BoccTaHoBHTeNeH. [lodTOMy  BaKHBIM  SIBISIETCS — W3y4YCHHE
3JIEKTPOCONPOTHUBIICHUS MPEAJIaraéMbIX K UCIIOIb30BAHUIO OPUKETOB.

Pesynbrarhl MpOBENEHHBIX HMCCIICIOBAHUI MMOKA3bIBAIOT, YTO JOOABKH OPUKETOB K OCHOBHOWM
muxTe B Konndectse 110 30% OymyT OKa3bIBaTh MONOKUTEIHHOE BIUSHIE HA MPOIECC BHITUIABKH
beppocumukoanroMuHus. HemanoBaXKHBIM SIBISETCS MHUKPOJUCIICPCHOCTh  COCTABJISIOIIMX
Opukera, 4TO OyJIET CTUMYJIHUPOBATh CKOPOCTh BOCCTAHOBJICHUS KPEMHUS U alfOMUHUS. Takum
o0pa3oM, MPOBEICHHBIE HCCIICIOBAHUS IIOKA3bIBAIOT HA BO3MOXKHOCTH YTHJIM3ALUW IBUIA
ra300YUCTOK MPOU3BOJCTBA (HEPPOCUIIMKOATIOMUHUS B BUAC OpPUKETOB M WX MOBTOPHOTO
HCIIOJIb30BAaHUS B METAJLTyPIHUSCKOM TEpeee.

Knroueswvie cnosa: YToJlb, yaenbHas 3NIEKTPOCONPATUBIICHNS, (eppocnnasos,
(eppOCUITNKOATIOMUHUS, OPUKET, TEMIIEPATypPa, Fa3004NUCTKA, yTHINI3ALIHAL.

M. Caragm, E. Kyatb6aii, A. O6xipamut

@eppocHINKOAJTIOMHHUI OHAIPiCiHIA ra3 Ta3apTy AMCcHepCTi IaAHbIHAH OpUKeTTePaiNH
3JIEKTPOPU3UKAIBIK KACHETTEPiH 3epTTey

Makanaia KpeMHUIIT heppoKOpHITIIANIAp MEH JInTaTypaliap/bl, atan aitkanaa, "Capblaablp" KeH
OPHBIHBIH KOMIpiH OaJKBITY YIIiH IIMXTa MaTepHaJIapbIHBIH KoHE (heppoCHIMKOATIOMUHHI
OHJIIPICIHIH Ta3 Ta3apTy MIAHBIH MMaljallaHa OTBIPHIN, KYJi KO YCaK KeMipJeH KacalFaH
OpUKETTEp/IiH JJIEKTP KEICPriCiH 3epTTey Maceleliepi KapacThipbuirad. Temieparypara
0ailJIaHBICTBI 3apsj] MAaTePHAIAAPBIHBIH HAKTHI 3JICKTP KEACPTiCIHIH HETi3Ti 3aHJbUIBIKTAPhI
aHbIKTAABl. DeppocHINKOATIOMUHNIN OalKbITy TEXHOJOTUSACHIHBIH epeKIIeNiriHe CoiKec
JIOCTYPJII TOTBIKCHI3IaHABIPFBIN TYpJiepre KaparaHJa CajbICTBIPMAIbI TYPJAE KOFaphl JEKTP
KeJieprici 6ap KoFapbl KYJIJli KeMipJli HeMece KoMip JKbIHBICTAPBIH KOJIaHy apKbUIbl OHIipLIe/I].
CoH/IbIKTaH MaijaaanyFa YChIHBUIFaH OPUKETTEP/IiH IEKTP KeAEPTiCiH 3epTTey MaHbI3IbI.
3epTTey HOTWXKeEJIEpl KepceTKeHieH, Herisri 3apsaka 30% gediH OpukeT Kocmanapbl
(heppOCHITNKOATIOMUHHUI OAJIKBITY MPOILIECIHE OH acep eTelli. bpukeT KOMIOHEHTTEPIHIH MUKPO
JHMCIEPCUSACH MaHBI3IbI, Oy KPEeMHHU MEH aJIOMUHMUIIH KaJbIHA Kely >KbUIIaMIbIFbIH
BIHTAJIaHABIPAIBI. Ocsuraiiia, KYPriziirer 3eprreynep OpukerTep TYpiHze
(eppOCUITNKOATIOMUHUI OHIPICIHIH Ta3JaH Ta3apTy IIaHBIH KoJere jKapary >KOHE OJlapJibl
METaJLTyPTUSJIBIK KaliTa Oellyjie KalTa naijanany MyMKIHIITIH KOpCeTe .

Kinm ces0ep: xemip, MEHIIIKTI 3JEKTp KeAeprici, GeppoKopsITHa, (HeppOCHIMKOATIOMHHUI,
OpHKET, TeMIlepaTypa, ra3 Ta3apry, KoJIere xKapary.
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Preliminary Covid-19 Detection From Cough Sound
Using Deep Learning

Covid sound classification has been an active area of research with the breakthrough of the Covid-
19 since January 2020. Covid-19 has been announced by WHO as a global pandemic. Since then,
this disease has changed people’s lifestyle and causes high number of severe cases and death
worldwide. Diagnosing Covid-19 from cough sound is a non-invasive way that is time and
resource consuming. Moreover, rapid diagnosis can limit the spread of Covid-19 and make the
situation more controllable. Hence, designing a machine learning model that diagnose Covid-19
through cough sound would be of great benefit. The state-of-the-art on Covid-19 cough detection
has shown that machine learning methods have been used effectively in diagnosing Covid-19
from the cough sound. Deep learning models are the most recent models in the machine learning
advancement. Deep learning models are able to learn features from raw data without feature
extraction. This study tackles two datasets that are Virufy and CoughVid and investigates the
performance of CNN, Resnet- 18, Resnet-50 and Resnet-101 with the spectrogram of the sound
data. The results show that CNN achieves and accuracy of 76% with Virufy and 86.5% with
CoughVid. Resnet-18 has an accuracy of 84% with Virufy and 88% with CoughVid. Resnet-50
gave an accuracy of 88% and 94.5% with Virufy and CoughVid respectively and Resnet-101 has
the highest accuracy that is 92% with Virufy dataset and 96% with CoughVid dataset.

Keywords—Covid-19 Cough, Resnet, Deep tearing, Covid-19 detection.

l. Introduction

In 2020, the coronavirus or Covid-19 have been declared to be a world pandemic. In March 2020, the world
has faced a lockdown that has stopped the normal life from pursuing. New standard has been adopted such as
guarantine, social distancing, wearing face masks, and frequent use of disinfectants. The Covid-19 not only
has changed people’s life since 2020 and up to date, but also has recorded over 250 million cases worldwide
and have been responsible for more than 5 million deaths (JHU, 2020). This rapid outbreak of the virus has
put a heavy pressure on the frontliners including doctors and nurses and challenged the scientists.

The world health organization (WHO) has announced that the main symptoms of the Covid-19 are fever,
general fatigue, breathing issues and dry cough (Wang et al., 2020). However, not all patients display all
symptoms, which makes it hard for diagnosis. A patients showing one of the symptoms only or even
asymptomatic - showing no symptoms - can still transfer the virus and infect other people. Therefore, clinical
tests should be conducted for all suspected patients even those with minor symptoms to confirm whether they
are Covid-19 positive and hence put the patient under quarantine. Due to the high number of suspected daily
infections, this is not a trivial task.

By 2021, the world has been introduced to Covid-19 vaccine. Many companies have started manufacturing
vaccines and the vaccination process that is aiming to achieve herd immunity has been launched worldwide.
This step has been a great progress the in world and meant that life could return to normal. However, it is worth
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to know that the vaccine does not prevent the person from being infected by the Covid-19. The vaccine works
by preparing the immune system and giving it antibodies to be able to fight Covid-19 more effectively if
infected (Kusharski et al. 2020). This means that the virus, for an unknown number of years, will be around.
Figure 1.1 shows the daily infections declared by WHO as per 11 November 2021.

Cough sound has been in use for detecting SARS-COV-1 with the aid of machine learning methods and
techniques [51]. Covid-19 that is also known as SARS-COV-2 has shown similar properties to SARS-COV-1
but with a much higher infection rate. Since these viruses affect the lunges and cause coughing, it is useful to
carry the approaches used for SARS-COV-1 detection using cough to SARS-COV-2 [51][2][8].
SARS-COV-1 has appeared in 2003, ML methods from then up to now has seen a lot of improvement. This
study tackles detecting Covid-19 from cough sound using current machine learning methods [9] [52]. In this
study, we propose a preliminary digital self-screening for Covid-19. This technique if developed and employed
around the world, will be of great help as it is accessible to everyone around the world from their smart phones.
This screening is based on the cough sound that is recorded by the person, and the application that utilizes a
machine learning model displays if the person has a Covid-19 cough or not.

.
A. State of the art on Covid-19 datasets
With the rapid raise of the Covid-19 cases which made it announced as a global pandemic within few months
of its appearance, challenges on scientists were imposed and the thrive for data gathering in order to be able to
enrich this research area have started. Many considerations should be taken to gather cough data. Since the
data should be labeled, the patients that data should be gathered from should be Covid-19 positive cough
sounds count compared to cough sounds of other diseases. This is understandable as data

LITERATURE REVIEW

Ref # [Authors

Year Journal Dataset Dataset Size Piihliclv Cnilintr
available |/Region
[1] Paharetal.  [,),;  |[Combuters in Biology [Coswara 92 Covid. and [Yes India
and Medicine 1079 healthy
2] Viiavakumar (2021 Alexandria Collected 28 Yes
& Sneha Engineering Journal (from Pneumonia 15
different pertussis and
sources 30 tvoical hack
sounds
[3] Bansal. Pahwa[2020 2020 IEEE Audio-set and501 cough Yes China
& Kannan International ESC-50 sounds
Conference on (covid/non-
Computina. Power covid)
and Communication
[4] Bagadetal. [2020 ATrXIv Self-collected 3.117 cough  [NoO India
sounds
(covid/non-
covid)
[6] Zealouk et al. 2021 Journal of Voice Selt-collected |10 peonle (5 |NO Morocco
covid/ 5 non-
covid)
[7] Lella& Pja 2021 Alexandria Self-collected [5k samnles No Collected by
Engineering Journal (Asthma. Cambridoe
pertussis. university
covid- 19. from
bronchitis, different
18] Pahar & 2021 ArXiv Coswara 1732 (covid Yes Nifferant
Niesler ComParE and countries
Sarcos non-covid
9] Erdogan & 2021 Compouters in Biology [Viruty 1187 (covid  [Yes Niffarent
Narin and Medicine and non-covid) countries
[II] [Nespotovicet 2021  [Computers in Biology [Self-collected 1103 (Covid/ [No France
al. and Medicine non-covid) German
Serbia
Luxembourg
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[12]  |Vrindavanam [2021 5th International From 86 couah No Nitferent
et al. Conference on Cambridge [sounds (covid/ countries
Computina university  [non- covid)

Methodoloaies and
Communication

[15] [|Anupam et al. 2021 5th International Coswara 640 cough Yes India
Conference on sounds
Intellioent Combouting
and Control Systems

Table I.Summary of the Literatire Review on Covid-19 Data Collection

already tested using RT-PCR test and confirmed to have Covid-19 (Bagad et al., 2021). Patient’s consent is
required to do so. Considering the psychological state of the patients that are confirmed to have Covid-19, few
may present a wiliness to contribute in giving their data to scientists. The data also should be collected with
the right precautions such as avoiding contact and frequent disinfection.

In the literature, few public datasets were present for researchers to use. Some researchers have carried on the
collection of data in hospitals (Bagad et al., 2020) (Zealouk et al., 2021) (Lella & Pja, 2021) while others have
used the data publicly available only (Pahar et al., 2021) (Erdogan & Narin, 2021). Most of the datasets,
whether publicly available or not, have shown a shortage in the number of collection usually requires a large
time period which was very limited in most of the research studies.

B. State of the Art on Covid-19 Data Preprocessing

The recorded cough sound comes with different length, rates, forms, and extensions. In some cases,
background noise can be present in some recordings . This sound should be pre-processed before starting with
the feature extraction process. Preprocessing in the literature varied depending on the dataset and its needs.
Meanwhile, most of the research work have performed clipping of the voice sounds to make them of equal
short length.

Table 1. Summary Of The Literatire Review On Covid-19 Data Preprocessing

Ref # |Authors Year Journal Samples rate Preprocessing Method
1] Pahar et al. 5021 Computers iIn Biology44.1 kHz Clipping
and Medicine
[3] Bansal. Pahwa/2020 2020 IEEE Internationall44 kKHz Clionina to 5 seconds long and
& Kannan Conference on manual labeling
Computina. Power and
Communication
[4] Bagad et al. 2020 ArXIv 16kHz Conversion to sinale channel
of 16 bits streams 2 seconds
[7] Cella & Pja Alexandria Engineering- Data de-nosing auto-encoder
2021 Journal
18] Pahar & Nlesler2021 ArXiv 16 - 44.1 kHz Clinninn
Removing periods of silence
9] Frdonan &2021 Comnputers in Biology|- Z-normalization
Narin and Medicine
[I0]  [Khriyjretal. 5021 29th Conference of Open|- Annotation using BMAT tool
Innovations Association
[II] [Pespotovic  et2021 Computers in Biology/44.1 kHz De-noising
al. and Medicine Clinnina
Removing periods of silence
[12]  |Vrindavanam [2021 5th International/44 kKHz Conversion
et al. Conference on Clipping
Combputina
[ 14] Madhu et al. 2021 ArXiv 44.1 kKHz I STM for binary division of
[I5]  [Anupametal. 2021 bth International{44.1 KHz Nnrmalization
Conference on Intellioent Clipping
Comnouting and Control
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(Pahar et al., 2021) and (Bansal, Pahwa & Kannan, 2020) have performed clipping only on the data. Both
research works have used datasets that are publicly available. These dataset sounds come all in a sample rate
of 44 kHz which omits the need of normalizing the sample rate when having data that have variable sample
rate from one file to another. (Pahar & Niesler, 2021) and (Despotovic et al.,2021) additionally to data clipping
have performed the removal of clips that are silent. This is because silence in some sound clips can produce
unwanted features that is disturbing for the machine learning model

C.State of the Art on Covid-19 Data Feature Extraction
Feature extraction is the process of extracting the

Table I1l. Summary of the Literatire Review on Covid-19 Data Feature Extraction

Ref # JAuthors Year [Journal Feature extraction method
[1] Pahar et al. Computers in Biology and Medicine MFCC
2021 ZCR
2] Vijayakuma 2021 Alexandria Engineering Journal Filter bank extraction using
r & Sneha Fourier transformation
[3] Bansal, 2020 {2020 IEEE International Conference on Computing,[MFCC
Pahwa & Power and Communication Technologies ZCR
Kannan spectral centroid spectral
roll-off
I°] Emad et al. 2021 Sclentific Reports Chroma, MelSpectrum,
MFECC, PowerSpec, RAW,
[7] Lella & Pja 2021 |Alexandria Engineering Journal DAE, GFCC and IMFCC
8] Pahar &booy ATXIV MEGC
Niesler Linear-spaced filters
9] Erdogan & Computers in Biology and Medicine EMD, DWT
Narin 2021
[10] |Khrijietal. [2021 [29th Conference of Open Innovations Association |DFT
[11] |Despotovic Computers in Biology and Medicine MFCC, GeMaps, eGeMAps,
et al. 2021 \Wavelet
[12]  |Vrindavana 2021 5th International Conference on ComputingMFCC, ZCR, RMSE
m et al. Methodologies and Communication

TABLE IV. Summary of the Literatire Review on Covid-19 Data Feature Selection

Ref # JAuthors Year Journal Feature selection method
(9] Erdogan &2021 Computers in Biology and Medicine |Pretrained Resnet50 and MobileNet
Narin as feature extractors

TABLE V. Summary of the Literatire Review on Covid-19 Data Feature Selection

Ref # [Authors Year Journal Clzishsﬁcljcatlon Transfer learningBest Method
metho
1] Pahar et al. 2021 Computers in BiologylLR, KNN, SVM |None Resnetb0
and Medicine MLP, Resnet50,
LSTM
[Z] Vijayakuma [50-¢ Alexandria LSTM and SVM|None Combined LSTM
r & Sneha Engineering Journal and SVM
[3] Bansal, 2020 2020 IEEE/ICNN andPretrained CNN
Pahwa & International VGG16 VGG16
Kannan Conference on
Computing, Power
and Communication
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14] Bagad et al. [2020 ArXiv Resnet-18 Pretraining on[Resnet-18
open source
cough datasets
[5] Emad et al. 2021 Scientific Reports NB, KNN, LR,None RF
RF, SGD, XGB,
6] ZealouK  ef2021 Journal of Voice HMM None HMM
7] [Cella&Pla |5y, Alexandria CNN None CNN
Engineering Journal
[8] Pahar &[2021 ArXiv Resnet50, CNN,|Pretrained SVM
Niesler LSTM Resnet50
MLP, SVM,
KNN, LR
(O] Erdogan &[2021 Computers in Biology|SVM linear|None SVM quadratic
Narin and Medicine SVM quadratic
SVM cubic
[10] Khrijretal. 2021 29th Conference oflLSTM None LSTM
Open Innovations
[11]  [Despotovic |5401 Computers in Biology|RF, Boosted DT,None RF
et al. and Medicine Bagged DT,
[I2]  Vrindavana [2021 5th InternationalLR, SVM, RF  |None RF
m et al. Conference on
Computing
Methodologies and
Communication
[13] |Mouawa,  |[202T SN Computer Science[KNN, RENone XGBoost
Dubnov & CGBoost
Dubnov
[14] [Madhu et al. 2021 ArXiv LR, MLP, RF|None RF (LightGBM)
(LightGBM)
[15] |Anupam et2021 5th InternationalLR, KNN, SVM [None DT
al. Conference onDT
Intelligent Computing
and Control Systems

relevant information present in the data. The need for the feature extraction stage depends on the classification
technique that will be used. When dealing with audio data, the raw form of this data cannot be input to the
machine learning algorithm. Hence, feature extraction is used to present the audio files in numerical form.
D.State of the Art on Covid-19 Data Feature Selection

The In the literature, traditional algorithms of feature selection were not used. Instead, deep learning algorithms
were used as feature selectors in some relevant work. Ergogan & Narin (2021) used a pretrained Resnet50 to
select the features before designing the machine learning model. The authors used SVM for classification.

TABLE V1. Virufy AND COUGHVID DATASETS DESCRIPTION

Dataset # of covid cough # of non-covid cough
audios audios
Viruty 7 9
CoughVid 1155 23,845

E. State of the Art on Covid-19 Data Classification

In the state-of-art on Covid-19 cough classification, both traditional classification techniques and DL
algorithms were used. Generally, there is no global best algorithm among all. It depends on the dataset and
also the feature extraction techniques. In some studies, traditional algorithms have been shown to perform
better than DL algorithms while in other studies DL algorithms outperformed the traditional algorithms. In a
study conducted by (Emad et al., 2021), RF has been shown to perform better than NB, KNN, LR, SGD, XGB,
and SVM. In another study conducted by (Pahar & Niesler, 2021), SVM has been shown to perform better
than Resnet50, CNN, LSTM, MLP, KNN, and LR. A different study done by (Pahar et al., 2021) shows that
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Resnet50 outperform LR, KNN, SVM, and MLP. Some of the studies have combined more than one classifier
for the classification task (Vijayakumar & Sneha, 2021). DL algorithm have been used in some studies with
transfer learning while in others the model was trained from scratch.

I1l. MATERIALS AND METHODS

The method will utilize carefully to reach the best results and ensure that the objective achieved. A discussion
of the research phases will be considered and explained in this chapter. Our proposed methodology that used
to performing this study in a qualitative approach to research and to obtain deeper and more in-depth insights
into our research and to achieve more rich and precise findings because of the importance of our study area of
concern. This study aims to design a machine learning model that is able to classify cough sounds to Covid-
19 and non-Covid-19. The study contains five main phases. Figure 3.1 illustrates the five phases of the study.
*Phasel: data collection from publicly available datasets

*Phase2: preprocessing of the audio data

*Phase4: classification

*Phase5: predicting and evaluating the designed model performance

AALLEIALE 2

b

Fig. 1. Wave plot of the audio before clipping (left) and after clipping (right) of the Virufy dataset (a) and the
CoughVid dataset (b)

A. Dataset

This research uses two datasets, the Virufy dataset and CoughVid dataset. Virufy dataset was used in (Erdogan
& Narin, 2021), while CoughVid dataset was used by (Orlandic et al., 2021). Virufy dataset comes in mp3
extention while the CoughVid dataset comes in two different extensions mixed, ogg and webm.

B. Preprocessing

The dataset requires a pre-processing before passing to the next steps. There are two main pre-processing steps
considered in this research. The audio instances of the dataset come in different lengths. The length of the
instances varies between 3 to 20 seconds. The audios cannot be input the machine learning model unless they
are normalized, meaning having the same length. Hence, the audios are clipped to 2 seconds long. This not
only normalizes the data but also increases the number of instances and makes the machine learning model
able to learn better.

In the second preprocessing step, resampling of the audio instances is performed. From the literature, most of
the research papers have resampled the audio data to 44.1 Khz. Only (Bagad et al., 2020) have used a sampling
rate of 16kHz. In this study, the audio files are all resampled to 44.1kHz. The original sample rate of the Virufy
dataset and the CoughVid dataset is 48kHz. Figure 4.5 shows the spectrogram of audio files from Virufy and
CoughVid datasets after resampling.

D. Classification

In this study, we consider three DL architectures: CNN, Resnet-18, and Resnet-50. The CNN. These three
architecture are of different depth starting with CNN that is 8 layers deep, and then Resnet-18 that is 18 layers
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deep, and Resnet-50 that is 50 layers deep. Resnet is considered to be one of the deep networks that extract
complex features and can perform well on complicated real life problems. However, due to the depth of
Resnet50, it has the potential to overfit. Overfitting means that the model is too complex that it perceives the
noise in the data and the random fluctuations as useful information. For this reason, we consider these three
architectures (CNN, Resnet-18 and Resnet-50) to

{(a) (b)

Fig. 2. Spectrogram of the audio data after resampling of the Virufy dataset (a) and the CoughVid dataset
(b)

TABLE VII. The Training Parameters

Network Parameter

CNN Epochs 100
Batch size 28
Initial learning rate [0.01
Optimizer Adam

Resnet-18  [Epochs 30
Batch size 10
Initial learning rate |3e-4
Optimizer Adam

Resnet-50  [Epochs 30
Batch size 10
Initial learning rate |3e-4
Optimizer Adam

investigate which architecture performs better with the data in hand.

The training parameters of the three networks is shown in Table 3.6. The CNN is trained for 100 epochs while
the Resnet-18 and Resnet-50 are trained for 80 epochs only. This is because the performance of Resnet-18 and
Resnet-50 drops after 80 epochs while with CNN it continues improving till 100 epochs. The batch size of the
CNN is 28. For Resnet-18 and Resnet-50 the batch size is 10 only due to device memory limitation. Resnet-
18 and Resnet-50 are more complex and require more memory. Increasing the batch size needs even larger
memory and may result in not enough memory error. For this reason, the batch size for v is kept as 10. The
initial learning rate with CNN is 0.01. This learning rate is found to give better convergence. While for Resnet-
18 and Resnet-50 the initial leaning rate is 3e-4. In all the three architectures the optimizer used is Adam
optimizer.

IV. Results And Evaluation

The three architectures discussed above are trained using Virufy and CoughVid dataset. The training was
performed on an i7 Nvidia GeForce GPU. The dataset was split into training and testing sets. The training set
is 80% of the data and 20% is for testing. This division is adopted for two reasons, the first reason is that the
datasets are small, especially the Virufy dataset that has few instances. The second reason is that this division
is adopted in many of the work in the literature. The obtained results are shown in Table 4.1. As in the table,
the accuracy of the CNN for the Virufy dataset is 76% and 81.5% for CoughVid dataset. Resnet-18 has shown
better performance than CNN with an accuracy of 84% for the Virufy dataset and 88% for CoughVid dataset.
Resnet-50 outperforms the two previous networks and has given an accuracy of 88% for the Virufy dataset
and 94.5% for the CoughVid dataset.
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Table VII. The Training Parameters

CNN Resnet [Resnet [Resnet-
-18 -50 101
Virufy |Accuracy [76% 84% 88% 92%
Sensitivity 86.60% [93.30% [86.60% [100%
Specificity [60% 70% 90% 80%
Cough [Accuracy [81.50% [88%  [94.50% [95.70%
\id Sensitivity [68.50% [87.70% [93.90% [95.30%
Specificity [83.40% [88.30% [95.00% [96.10%

(.

Accuracy Sensitivity Specificity Accuracy Sensitivity Specificity Virufy CoughVid
CNN m Resnet-18 m Resnet-50 Resnet-101

Fig. 3. Accuracy, sensitivity, and specificity of the CoughVid and Virufy datasets
networks and has given an accuracy of 88% for the Virufy dataset and 94.5% for the CoughVid dataset.

The results show that Resnet-101 has the highest accuracy that is 92% with Virufy dataset and 96% with
CoughVid dataset. It is worth to mention that Resnet-101 takes considerably longer training time than the other
architectures. The improvement from Resnet-50 to Resnet- 101 for the Virufy dataset is 4% in terms of
accuracy, However, if we observe the confusion matrix, Resnet-50 has 3 misclassifications and Resnet-101
has 2 misclassifications, which is a difference of one misclassification only. With CoughVid dataset, the
improvement in terms of accuracy from Resnet-50 to Resnet-101 is approximately 1%.

From the above, we conclude that Resnet-50 is a good contender to Resnet-101 and both can be considered as
good models for Covid-19 Cough detection.

V. Discussion

The experimentation has involved four different architectures that are CNN, Resnet-18, Resnet0-50 and
Resnet-101. These architectures mainly vary in the depth of the network. Where CNN has the least number of
layers and Resnet-101 has the highest number of layers. The choice of these architectures was mainly to
investigate the impact of the increasing number of layers on the performance. However, we should notice that
the complexity of the model and hence the training time increases with the increasing number of layers.

The obtained results show that Resnet-101 has the highest accuracy with both datasets. As an overall, the
accuracy increases as we go from CNN to Resnet-18 to Resnet-50 to Resnet-101. Which suggests that with
these datasets, the increasing number of layers improves the accuracy. It is also worth to mention that this does
not mean that we can keep increasing the number of layers of the network indefinitely to improve the accuracy.
If the model becomes too complex for the dataset, overfitting may start to occur.

For the training time, Resnet-101 being the deepest network with the highest number of layers takes the longest
time to train. It takes almost x2 the time that Resnet-50 takes. If we observe the improvement of Resnet-101
over Resnet- 50, we can see that it is a small improvement in terms of the numbers of misclassifications using
the Virufy dataset. With CoughVid dataset, the improvement in the accuracy is about 1%. Which is not a huge
improvement compared to the time taken to train Resnet-101. The results show that Resnet-101 has the highest
accuracy that is 92% with Virufy dataset and 96% with CoughVid dataset. It is worth to mention that Resnet-
101 takes considerably longer training time than the other architectures. The improvement from Resnet-50 to
Resnet-101 for the Virufy dataset is 4% in terms of accuracy, However, if we observe the confusion matrix,
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Resnet-50 has 3 misclassifications and Resnet-101 has 2 misclassifications, which is a difference of one
misclassification only. With CoughVid dataset, the improvement in terms of accuracy from Resnet-50 to
Resnet-101 is approximately 1%. This suggests that we can also consider Resnet-50 as a good network that
gives good results with reasonable training time. However, if the scenario when these networks are needed
cares for accuracy and the training time is not an issue, Resnet-101 would be better used as it provides the
highest accuracy.

VI. Conclusion And Future Work
Diagnosing Covid-19 from cough sound is a hon-invasive way that is time and resource consuming. Moreover,
rapid diagnosis can limit the spread of Covid-19 and make the situation more controllable. The process of
diagnosing Covid-19 cough sound starts with cough recording. There are several datasets that were collected
in the previous work. Some of these datasets are made available to the public while others are not available.
This study tackles two datasets that are Virufy and CoughVid. Virufy dataset was used in (Erdogan & Narin,
2021), while CoughVid dataset was used by (Orlandic et al., 2021). The Virufy dataset is a small dataset that
has only 7 audios of covid cough and 9 audios of non-covid cough. The CoughVid dataset is much larger and
contains 27,000 instances. However, not all the instances are labeled by experts.
Three machine learning architectures are trained and testing using the Virufy and the CoughVid datasets
namely, CNN, Resnet-18 and Resnet-50. The obtained results have showed that Resnet-50 outperforms the
CNN and Resnet-18. Resnet-50 has leaded to an accuracy of 88% for the Virufy dataset and 94.5% for the
CoughVid dataset.
In the future, detecting the Covid-19 strain from the cough sound can be tackled. In order to perform a strain
detection from the cough sound, strain cough datasets should be collected and labeled by experts.
With the appearance of new strains of Covid-19 that are potentially more infectious and dangerous such as
Delta and Omicron, the importance of testing Covid-19 has increased. Cough detection systems may contribute
in the future to identifying Covid-19 strains.
up to this date, there is no research that has been conducted in identifying the Covid-19 strain using cough
data. The newly discovered strain, omicron, has recently crossed Malaysia's border. Which raises the challenge
on the researchers to collect data and develop strain detection systems.
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Wurood Fadhil Abbas, Syed Abdul Rahman Al-Haddad Bin Syed Mohamed

IIpexBapureasHoe ooHapy:kenue Covid-19 no 3ByKy Kanuisi Ha 0CHOBe
Hcnonb3oBanue riry6oxoro o0yyeHust

Kraccudukanus 38ykoB Covid Obuta akTHBHON 00JIACTHIO MCCIICIOBAHUN C BOSHHKHOBEHHEM
Covid-19 c stuBaps 2020 roga. BO3 o6bsBuna Covid-19 rinobansHoit nanaemueii. C Tex mop 31o
3a0osieBaHNEe U3MEHWIO 00pa3 >KU3HH JIIOACH W CTajJ0 NMPUYWHON OOJBIIOrO YHMcia TSKETBIX
ciydaeB W cMmepredi Bo BceM wmupe. Juarnoctuka Covid-19 mo 3Byky kamuii — 3TO
HEMHBA3MBHBIA CIOCO0, TpeOyIoIMH MHOTO BpeMeHH W pecypcoB. bomee Toro, ObicTpas
JIMarHOCTHKAa MOXKET OrpaHH4MTh pacrpoctpaHenue Covid-19 u caenate cutyanuio Oosee
KOHTponupyemoii. ClemoBaTenbHO, pa3padOTKa MOAEIH MAIIMHHOTO OOy4eHHs, KOTopas
muarnoctupyer Covid-19 mo 3Byky kamuisi, OyzmeT umerh Oosbinoe 3HaueHue. COBpeMEHHOE
cocTosiure oOHapykenust Kanuist Covid-19 mokaszamo, 9TO METOABI MAIIWHHOTO OOYYEeHUS
3 dexTuBHO HCTONB30BANHCH [Ist AuarHocTuku Covid-19 o 3Byky Kauwist. Mojesu rirybokoro
o0ydeHHss — JTO caMble IOCJIEAHHWE MOJEIHM B PAa3BUTHH MAaIIMHHOrO 0oOyudeHus. Mopenun
rITyOOKOro 00y4eHUs MOTYT U3y4aTh (YHKIMH W3 HEOOpaOOTAHHBIX JAHHBIX 03 M3BJICUCHUS
¢byHkmit. B 3TOM HcciieioBaHNM paccMaTpHUBaIOTCS J1Ba HA0Opa JaHHBIX, KOTOPBIE HA3BIBAIOTCS
Virufy u CoughVid, u usyuaercst npousBoaurensHocts CNN, Resnet-18, Resnet-50 u Resnet-
101 co crekTporpaMMoii 3BYKOBBIX JaHHBIX. Pe3ynbrarel nmoka3ssiBatroT, 4to CNN mocturaer
tounoct 76% c Virufy u 86,5% ¢ CoughVid. Resnet-18 umeer Tounocts 84% c Virufy u 88%
¢ CoughVid. Resnet-50 man trounocts 88% u 94,5% c wabopom manubix Virufy u CoughVid
COOTBETCTBEHHO, a Resnet-101 uMmeer camyio BBICOKYIO TOYHOCTB: 92% c HaO0OpOM JTaHHBIX
Virufy u 96% ¢ nadopom maunuerx CoughVid.

Kntouesvie crosa: kawens Covid-19, Resnet, enyboxoe crezomeuenue, oonapyacenue Covid-19.

Wurood Fadhil Abbas?, Syed Abdul Rahman Al-Haddad Bin Syed Mohamed?

Koten npiobicbinan Covid -19-1bI a/ABIH aj1a aHBIKTAY HeTi3iHae
TepeH OKBITYIbI KOJIIaHy

Covid ap1ObICHIHBIH KikTenyl 2020 sxbuiaslH KaHTapbiHan Oactanm Covid -19 cepmimiciMen
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oenceni 3eprrey canackl 60abl. Covid -19 JI1Y xahanapik nanmemus nen xxapusiiansl. Coman
Oepi OyJ1 aypy amaMaapIbsIH ©Mip CaITBIH ©3TepTTi KoHE OYKLI ajemie ayblp Karjailmap MeH
ONIMHIH Kol caHblH TyAbIpaabl. Covid -19-1p1 sxeTen NbIOBIChIHAH JUATHOCTUKANIAY YaKbIT ITEH
pecypeThl KaKeT eTeTiH MHBAa3HWBTI eMec oiic Oousbill Tabbuiansl. COHBIMEH KaTap, >KbULIaM
nuarHoctuka Covid -19 TapanybIH 1IekTen, xaraainsl 6akpuiayra 6onanel. Jemek, Covid -19-
JIbI JKOTEN JBIOBICHI apKBUTbl TUATHOCTHKAIAWTHIH MAITUHAJIBIK OKBITY MOJICIIH )o0aay yIIKeH
natina okeneni. Covid -19 xxeTeni aHbIKTayAaFbl 3aMaHayH MaIlIMHAIBIK OKBITY oaictepi Covid
-19 xeTen ABIOBICHIHAH JMAarHOCTHKalayla THIMII KOJAaHBUIFAHBIH KepceTTi. TepeH OKBITY
Yirinepi - MallMHANBIK OKBITYIBI JKEeTUIMIPYJeTi eH COHFBI yirinep. TepeH OKpITy yaTimepi
MYMKIHIIKTepAi IIbIFapMaii-aK OacTamkpl JepeKTepAeH MYMKIHIIKTepHAi yiipeHe amansl. by
3eprrey Virufy xone CoughVid eki aepexTep KUBIHTBIFBIH KapacThIpaAbl KOHE ABIOBIC
nepekrepiig crnekrporpamMaceiMern CNN, Resnet-18, Resnet-50 sxone Resnet-101 enimaiairia
3eprreiini. Hotmwxkenep CNN Virufy kemerimen 76% sxone CoughVid kemerimen 86,5%
JOJIJIIKKE KOJI JKETKi3eTiHIH kepcereni. Resnet-18 gommiri Virufy kemerimen 84% xoHe
CoughVid xemerimen 88% kypaiinsl. Resnet-50 coiikecinme Virufy skone CoughVid xemerimen
88% sxone 94,5% nonaik Oepxai, an Resnet-101 en >xorapsl nongikke ue, o Virufy gepexrep
»kuHarbIMeH 92% sxone CoughVid nepektep xuHarbiMeH 96%.

Tyiiinoi coz0ep — Covid-19 awcomen, pecnem, mepen scoipmy, Covid-19 anvixmay
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IIpumenenne SaaS B KauecTBe TEXHOJIOTHI JUCTAHIMOHHOTO 00y4YeHU sl

Pa3Butne MHMOPMAOHHO-KOMMYHHKAIIHOHHBIX TEXHOJOTHUH, a TakkKe SIMHICMHOIOTHYeCKast
CHUTyalllsl B CTpPaHE M B MHUPE TTO3BOJIMIO BBIBECTH JIUCTAHIMOHHOE O0yYeHHE HA Ka4eCTBEHHO
HOBBIH ypOBeHb. TEXHOJIOTHH yNAIEHHOTO OOY4YEHHUs CTIH HMCIOJIB30BAaThCA HA BCEX ITarax
00y4eHHss — OT IIKOJBHOTO [0 TIIOCIEBY30BCKOTO 00pa3oBaHHs U NPO(ecCHOHATBHOU
MOJITOTOBKU paOOTHUKOB.

ABTOpaMu OBUTH PaCCMOTPEHBI COBPEMEHHBIE TEXHOJIOTHH ANCTAaHIIMOHHOTO 00y4YEeHUS B pa3pese
ucnonb3oBanua miaarpopm SaaS (Software-as-a-Service) A mpUMEHEHHS UX B Tpolecce
IIOATOTOBKH 06y‘IaIOIlII/IXC$1. PaCCMOTpCHI)I BO3MOXHOCTH BHCAPCHUA TaKOro Ioaxoaa K
OpraHu3aIMy ITporecca 00yYeHUs.

B craree mpuBeneHsl HanOoJIee TOIMYISPHBIE CHCTEM YAAIEHHOTO OOYydYeHHS C MPHUMEHEHHEM
SaaS Ha ocHOBe HauOOJBIICH TMOMYNSIPHOCTH M BOCTPEOOBAHHOCTH W  IPHUBEACHBI
COOTBETCTBYIOIIE BHIBOIBI.

PaccMOTpeHbI Kak TOCTOMHCTBA, TaK U HEJOCTATKH MCIOJIB30BAHHUS OOTaYHBIX TEXHOJIOTHH IS
JUCTAaHIIMOHHOTO O0YYCHUSI.

Kurouyeswvie crosa: Natepuer, obmaunHoe xpanmwinie, [10 kak yciyra, o0ydeHne, aBTOpH3aius,
JUCTaHIIMOHHOE O0y4CHHE.

Tekylee pa3sBUTHE TEXHOJOTHH IMO3BOJHIIO BBIBECTH JUCTAHIMOHHOE / yAaliéHHOE OOydeHHe Ha
Ka4eCTBEHHO HOBBIM YPOBEHb. TEXHOJOTMM YNAJIEHHOTO OOYUEHHS CTalMd WCIOJNB30BaThCs OT OOYYEHUS
yUaIuxcs MKOJ JI0 JTOKTOPOB HAYKH U MPO(ECCHOHATBHON MOJArOTOBKH pabOTHHKOB. UTO MpHBIEKaeT B
cucremax LMS (Learning Management System) u y4aruxcsi, ¥ MOCTaBIIMKOB yCIIyT O0yUYCHHUS:

— JlocTynHoCTh. PerieHus mpeocTaBIsoT JOCTYI € JIF000r0 YCTPOWCTBA U B JIFOO0OE BpeMsl.

— AkxtyaneHOCTB. [Inardopmbl MPeAOCTABISIOT aKTyalbHBIH KOHTEHT Ui OOYUYSHHs, 3TO SIBISCTCS
OCHOBHBIM YCJIOBHEM JIJIs TIO/IJIEPIKAHUS KYPCOB.

— HesaBucumocTtb. [TockoIbKy HET ydacTus 4eiaoBeKa (B OOJNBIIMHCTBE CITy4aeB) B POIIECCEe O0YIEHHUSL:
oOydJarole Marepuanbl, TeCTHPOBaHHE — TO MOXKHO YTBEpXKIaTh, 4YTO pe3yibTaT oOyueHHus Oyner
COOTBETCTBOBATH 3aJI0)KEHHOH MporpamMmme.

— CoBpemennble TexHoNorud. CHCTEMBI OHJIAWH OOy4YeHHs HCIOJB3YIOT IMOCIeIHHE pa3padOTKU B
ctepe 00yueHus, KOTOPBIC TaKkKe 00CCIICYMBAIOT ITPO3PAYHOCTD U 0€30MIACHOCTh O0YUCHUSI.

Kak BHIHO 1O TIOCIICIHUM TCH/ICHIIUSAM, TEXHOJIOTHH YAaIEHHOTO 00yUeHHs BCE YBEepEHHEE 3aHUMAKOT
CBOIO HUIILYy B TPAJUIIMOHHOM oOyuaromieM mporecce. Ho B 3ToM mpoiiecce BO3HUKAIOT MPOOIeMbl, KOTOpPhIE
JOJKHBI OBITH PAacCMOTPEHBI 10 TOrO, Kak OyAeT NMPHHATO pellleHHe Ha 3aIlyCcK / NepeBoJ] Ha yIalEéHHOE
o0y4enue. PaccMOTpUM OCHOBHBIE MOMEHTBHI, HA KOTOPBIE CTOUT 00pPaTUTh BHUMaHHE:

1. Pacnionoxxenue cucremsl (riae pusnyecku OyaeT HaXOAUTHCS CEPBEP).

2. octynHocTb U KauecTBO VIHTEpHET-KaHaIa.

3. O6cnyxuBanre 0a30BOro MPOrpaMMHOTO 00ECTICHEHUSL.

4. Tlonnep:xaHue KypCcoB.

5. OT4€THOCTS.

6. besomacHoCTb.
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HawnGosee BBITOAHBIM B 3TOM IJIaHE CTAHOBUTCS BHIOOp 0OIayHOM TuIaTdOpMbI HA O6a3e Mojaenu Saas
(Software-as-a-Service).

SaaS (anen. software as a service — mporpamMmmHoOe oOecrieueHrne KaKk yciyra; Takxke aHri. software on
demand — nporpamMMHOe obOecrieueHre o TpeOOBaHHI0) — OHA U3 (OPM O0JIAUHBIX BBIYHUCICHHUN, MOJICIH
OOCITy)KUBaHUS, TPU KOTOPOW TOJMHCYMKAM TPEIAOCTABISICTCS TOTOBOE NPHUKIATHOE TMPOrpPaMMHOE
obecrniedeHue, MOIHOCTHI0 OOCITyXHBaeMoe MpoBaiiepoM. [locTaBOMK B 3TOW MOIENH CaMOCTOSITEIHHO
yIpaBIsieT MPUIOKEHUEM, TIPEAOCTABISIS 3aKa3uiKaM JOCTYH K (QYHKIHUAM C KIMEHTCKUX YCTPOWCTB, Kak
MPaBUIIO Yepe3 MOOHMIIbHOE MPUIIOKEeHUe nin BeO-Opaysep. [1]

OCHOBHOE TPEUMYIIECTBO MOZENH SaaS s MOTpeOWTEeNsl YCIyTH COCTOWT B OTCYTCTBHH 3arpart,
CBSI3aHHBIX C YCTAHOBKOMW, OOHOBJICHUEM U MOICPKKON paboTOCIIOCOOHOCTH 000PYI0BaHUS 1 PA0OTAIOIIETO
Ha HEM MPOTPaMMHOTO 00eCTIeYeHuSI.

PelieHue BhlilIe03HAYEHHBIX MPOOJIEM C IIOMOIIBI0 SAAS MOYKHO HAWTH B TadauIe 1.

Tabmmnal
[TpobemMa TOKaJIbHOTO pEelIeHHUs Pemenue SaaS

Pacronoxxenue cucremsl (Te [Inardopma HaxoxauTCs B 00IAYHOM OKPYKEHUH, T/I€ BCA

¢busnuecku OyJeT HaXOOUTCS CEPBEP) OTBETCTBEHHOCTb 33 AOCTYITHOCTh M COXPAHHOCTH JAHHBIX
nepeKyIaIplBacTCs Ha MPOBaiiiepa yCIyru

HoctynHocTs 1 kauecTBo HTEpHET- Kak npaBuio, ckopocTH MOAKIIOUEHUS JTaTa-LEHTPOB

KaHaza coctaBisioT oT 1 1o 10 I'urabut

O6cmyxuBanue 0a30BOTO ITognepxaHue akTyaqTbHOCTH U HOBBIX ONIUHI 3aBUCUT OT

MPOrPaMMHOI0 00eCIICUCHUS tapudHoro miaxa (moanucku). B mo6oMm ciryuae, 3To
CTAHOBUTCS 3aJa4ueil mpoBaiiepa yciyru

ITonnepxanue KypcoB BonbmmacTBO matdopM npeniararoT COOCTBEHHbBIE KYPCHI,
HO C BO3MOXKHOCTBIO J0OaBIEHHS COOCTBEHHBIX KypCOB,
TECTUPOBAHHA U 0OYUAIOIINX MaTEPHAJIOB (3aBUCUT OT THIIA
TTOATTNCKH)

OtuéTHOCTD BceTpoeHHBIM MEXaHU3M aHAJTUTUKU KaK IO OTACIBHOMY
o0yyJaromemMycs, Tak 1 1o KypcaM B mejoM. OTciexuBaHue
mporpecca, CTAaTUCTHKH M0 KypcaM, BOCTPEOOBAaHHOCTH H
yCIIeBaeMOCTHU

be3onacHocTb Obecneuenne 0€30MaCHOCTH JAHHBIX — OCHOBHAS 3a7ada
MpoBaii/iepa yCIIyru, 3aliTa KaK MOAKIIOYCHUS 1
nepeaaBaeMblX JaHHBIX, TaK U JIMYHBIX TaHHBIX
00yJaronmxcsl.

B kadecTBe npuMepoB, MOKHO PACCMOTPETH CIIEAYIONIUE TTATHOPMEI.

Moodle — cucrema ynpasieHus Kypcamu (JIEKTPOHHOE OOydeHHE), TAKXKE HU3BECTHAs KaK CHCTeMa
ynpaBieHusi 00ydeHueM WIN BHPTyaibHas oOydaromias cpena. SBmsercs abOpeBuatypoit ot anri. Modular
Object-Oriented Dynamic Learning Environment (MoxysbHas 00bEKTHO-OPUEHTUPOBAHHAS JMHAMUYECKAS
oOyuaromas cpexna). IlpencraBnsier codoii cBoboaHOE (pactnpocTrpanstomeecs 1o jmneH3nn GNU GPL) Be6-
NPUIOKEHHUE, TIPEJOCTABIISIONIEe BO3MOKHOCTD CO3/1aBaTh CANUTHI ISl OHJIaH-00yYeHHS.

CIO Moodle 3arumaet mpumepHo 18 % poraka B CITA [2].
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Microsoft Azure mns y4eOHBIX 3aBeIcHHMI — B KOMILICKT BXOIUT moamucka Ha cepsucel Office 365
(Sharepoint, Teams, OneDrive, Word, Excel). Uxeansao mis co3manus cOOCTBEHHOM MmiatdopMbl Ha Oase
001a4HON MHPPACTPYKTYPHI. T€aMS IMO3BOJAET BBICTABIATEH 33JaHUs, TPOBOIUTH TECTHPOBAHHNE, BBIBOJUTH
aHAJUTHUKY.[3]

O @ Russian AppDay | #
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Google Classroom — ananoruano Microsoft Azure nmpenocTasisieT J0CTaTOUHBIH HAGOP HHCTPYMEHTOB
IUISL IPOBEICHUST OOYUICHISI M IPOBEPKHU 3HAHUN 0Oydarormxcs [4].
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EdApp oana u3 ny4mmx koMmmepyeckux SaaS LMS, motoMy 4To 3Ta cHCTEMa ynpaBieHHs 00yd4eHHEeM
HE TOJBKO MO3BOJISIET 00y4aTh BECh IIEPCOHAJ C TIOMOIIBIO OOIIMPHON OMOJIMOTEKH PEAAKTUPYEMbIX KypCOB

MHUPOBOTO KJjlacca, HO M 0OOJNajaeT MHOXXECTBOM JPYTHX MOJE3HBIX (PYHKIWHA, TaKUX KaK BKIIIOYCHHE
refiMuduKkanun B MUKpOKypchl, nHTerpanus Canva, nepeson Al u maoroe apyroe. [5]

Select courses to import into your account

Improving Guest

Sales Scaffold: Sales Retall Sales Techniques
Experience at your Venue Competencies

Workplace Discrimination

Surnsons

S Lrssons

[Mnarpopma snekrponHoro odyuerus KnolyX siBisiercst oqHuM U3 JTydinux nocraBiumkos SaaS LMS Ha
poiake. [Inargpopma Knolyx mpemiaraer pasznudsble THIBI 00yueHHs, TaKHE KaKk camMoo0ydeHue, o0ydeHne
MOJT PYKOBOJCTBOM HHCTPYKTOpPa, BUPTyajJbHbIE KJIACChl W cMemaHHoe oOydeHue. OHa Takke MOXKET

MOXBACTAThCs PA3HOOOPA3HBIMU BO3MOKHOCTSIMU aIMUHUCTPUPOBAHMUS U YIIPABICHHUS MOJIb30BaTEISIMHU. [5]
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Dokeos LMS - ogna u3 cambIxX yI00HBIX B HCIONB30BaHuH cucteM SaaS LMS Ha peiake. OHa 03BOJISET
MOJYYHTH IeMoBepcHio Ha 60 qHel, HO TOoHAs IporpamMma JOCTYITHAsI TOJBKO Mo noAanucke. Dokeos MoxxeT
00yyaTh COTPYIHHKOB B Pa3JIMYHBIX OTpAacisiX, TAKUX KaK MPOU3BOICTBO, 3IpaBOOXpaHEHHE, OAHKOBCKOE
neso u apyrue. [5]

@ poreos,

Course 1
Shont descrption of the couese 1

CONTACT PORTAL MANAGER  Accis: 16 Jeurls)

Course 2
Nos formations o descrption o the course 2
Fitter 1 CONTACT PORTAL MANAGER  Accés: 3 Mois
rewes [ semogistac |
Filter 3
> Course 3
Catégories
Shon descrption of the course 3
CONTACT PORTAL MANAGER  Accds: 1 Jourls)

Obveioned sat mymsoteeacon 0 2

XoueTcs OTMETUTh OTAEJIBHO NpoeKT prometheus.org.ua (Ykpauna). 3To OTIMYHBIA IPUMEP TOT0, KaK
iatdopma o0yueHus:, MPH MOAJIEPIKKE TOCYIAPCTBEHHBIX OPraHOB U OM3HECA MOXKET CTaTh OOIIUM
MOPTaJIOM 00y4eHHsI KaK CTYACHTOB, TaK U pAOOTHUKOB MIPEANPHUSITHH.
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B To e BpeMs Ka3aXCTaHCKUE MPEIPUATHS HE OCTAIOTCS B CTOPOHE U TAKXKE 3aITyCKAIOT MPOCKTHI JIJIS
0o0ydeHus1, COTpYIHUKOB U Bcex xkenaromux. K mpumepy, AO ApcenmopMutran Temupray, 3amycTui
coOcTBeHHYI0 00y4aronyro miargopmy dguniverse.arcelormittal.kz.

DTO APKUA IPUMEP TOTO, YTO KOMITAHUS OTKPHITA M TOTOBA JICIIUTHCS CBOUMH 3HAHHSIMU CO BCEMU
JKEJAIOIIUMH, a TAK)Ke TIOBBIIIATh YPOBEHH NepcoHana. KoMmmnanus rotoa k KoJniabopanuu ¢ y4eOHbIMH
3aBEJICHUSAMH U TPSHUHTOBBIMH LIEHTPAMH IS MyOIUKAIMK MAaTepHaIoB Ha mopTajie. Pabora matdopMser He
MO/Ipa3yMeBacT MOHETH3AIINH, YTO JTOJHKHO CTaTh OJHUM M3 KITFOYEBBIX (DaKTOPOB st CBOOOTHOTO
pacnpocTpaHeHus] 00Y4aIOIINX KYPCOB.

= [laamdopma obyueHus BoiTu  Perucrpauvs
Tokasats no kateropusm »
% .'ll o - o

Ypok no SAP-HCM BeegeHne B TeXHONOTMIO Ypok no SAP FI-AA Ypok no SAP FI

B paHHOM ypoke Bbl M3yunTe PowerBI B naHHoM ypoke sbl B 3TOM ypoKe ypoke Bbl u3yumnte

OCHOBbI yNpaBneHus: 03HAKOMUTECD C yHeTOM OCHOBbI PUHAHCOBOM

nepcoHanom 8 cucteme SAP B 310M ypoKe B6) 03HKOMATECL OCHOBHBIX CTPEACTB B CHCTEME GyxranTepuy B cucTeme SAP
¢ nporpammoit Power Bl 1 SAP
CO3AaA1Te CBO NEPBbIit OTHET

TepesiTh K ypoky TepedTh K ypoxy TepesiTh K ypoxy TepediTs K ypoKy

-
[ Semiawesx |

AAMMHUCTPHPOBaHHe 6a3 BeepeHue B TexHONormio Beepenue B TexHoNoOrMio OCHOBbI KOMMbIOTEPHBIX
AaHHBIX RPA yar6oTos cerei

R NAHHRIM VNOKP Rk HAVIUTACH R NAHKOM UNOKE Rkt UAVGUTS R ATOM VNOKR Rk GIUAKOMUTACH Naksnin ook nocRaNIeH

[TonoxxurenpHBIE CTOPOHBI PU BHEIPEHUH SaaS B KAYECTBE TEXHOJOTHI TUCTAHIIMOHHOTO O0YYCHHS

— JloctynHocTh 00y4aronux MarepuanoB. O0ydaroiye MaTeprabl MOJAI0TCs B yI0OHOM BH/IE JIEKIIHH,
BUJICO YPOKH, 3amicH ceccuil. [lmaTgopmel paccunTanbl Ha TOCTYITHOCTD U JIEFKOCTh 00y4YeHNUs

— MynbTUA3BIYHOCT. J{OCTYIHOCTh JECATKOB S3BIKOB, YTO MO3BOJISAET J€1aTh IMPOLECC O0y4YeHHS
MOHSTHBIM U TIPO3PAuHBIM.

— OOydeHue 1o MPUHITUITY «y4yCh, KOTJa €CTh BpeMsi». HeT kECTKOM MPUBSA3KU K BPEMEHU 3aHATHH,
oOyuaromuiicst caM BbIOMpaeT ya00HOe BpeMs. EMMHCTBEHHOE, YTO €CTh CECCHH «’KUBOTO» OOIIEHHUS, KOTa
PEKOMEHTyeTCsl IPUCYTCTBOBATh [l 00CYKICHHS BOIIPOCOB.

— Ananutuka To Kypcam u oOywaromumcs. [lonHoe rpaduyeckoe mpelcTaBiIeHHE Nporpecca Io
Kypcam, 00yJaromumcs.

— Ortué€tHOCTh. OTYETHI MO YUAIIUMCSI, UX TIPOTPECCY.

OtpuniaTenbHbIe CTOPOHKI IIPH BHEPEHNUU SaaS B KauecTBE TEXHOJIOTHHA JUCTAHITMOHHOTO O0YYEHUS:

— Asropuzanus. B OonpmMHCTBE CitydaeB NpUAETCS 3aBOJUTH JOMOTHHUTEILHBIC YUETHBIC 3aIUCH JIJIsI
aBTOPH3ALMU U KOHTPOJISI B CHCTEME

— OrcyrcTBHEe cHUcTeM TpoKTopuHra. OOydJalomuicss MOXKET WCIOIb30BaTh JIOTOJHUTEIbHEIC
MaTepHualbl IPYU IPOXO0KIEHUH UTOTOBOTO TECTUPOBAHUS

— Bo3MokHBIE 3aKOHOJATENbHBIE MPOOJEMBI C pa3MENICHHEM KOHTEHTa M JIMYHBIX JaHHBIX
oOyuaromuxcs. Beé yarne 3akoHoaTeNIbHbIE OpTaHbl OTPAaHHYMBAIOT PAMKH MIPU Pa3MENeHUH MTePCOHANTBHBIX
JIaHHBIX FPAYKIAH.

— Bo03M0XHOCTH OJIOKHPOBKH CO CTOPOHBI TOCYIaPCTBEHHBIX OPTaHOB IO MPEANHCaHuio. PUck Toro, 9To
rtatopma 00y4eHHsI MOXKeT ObITh MPU3HAHA HEJTOOPOCOBECTHON MITK 3aMeveHa B YTEUKE JJAHHBIX, 4TO OyIeT
OCHOBaHUE JJ1s1 OJIOKMPOBKH JIOCTYTA K HEH.

— OmacHocTh OJIOKMPOBKH CEpBHCAa TPH OTCYTCTBMM CBOEBPEMEHHOW OIUIaThl NOANMCKU. [lpu
HETNPaBUILHOM IIJJAHUPOBAHWHU OIO/DKETa HMJIM PUCKOM YBEJIWYCHUH OOYyYarolIuXcs, YTO OTPHIATEIHHO
CKa)XeTCsl Ha KPEeJUTHOM OaiaHce, eCTh PUCK OJOKUPOBKHU CEepBHCA.
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B memoM, paccmarpuBas CTOPOHBI IPH BHEAPEHHHM SaaS B KayeCTBE TEXHOJIOTHH IMCTAHIIMOHHOTO
00ydYeHHsI MOYKHO C/IeJIaTh BBIBOJ, YTO HECMOTPS HAa HEKOTOPHIC «y3KHE» MOMEHTHI, 3TO PELICHHUE SIBISECTCS
JCHCTBUTEIBHBIM M aKTyaJbHBIM JJIs1 BHEIPEHUS KakK B Y41eOHOM 3aBEACHUH, TaK U OOJBIIOM MPEANPHUITHH.
VYHuBepcaabHOCTh AAET OOIBIIOE MPEUMYIIIECTBO B TIOATOTOBKE CTYICHTOB M pAOOTHHKOB O€3 OTBICUYEHHS OT
OCHOBHOTO TIpoliecca OOy4eHHsS HIM pabOThl. ATANTHBHOCTE M COBPEMEHHOCTh TEXHOJIOTHH ITO3BOJISCT
OBICTPO BHEIPUTH HOBBIE BUIBI OOYYEHHs] W MPOBEPKH 3HAHUH, YTO MOBBIMIAET KOHKYPEHTOCIOCOOHOCTH
00y4YaroIIero y4pekIeHHs1, BEIBOS €ro B JIMACPHI 10 MHHOBALIUAM, a TAaK)Ke MO3BOJISICT MPUBJIEKATh HOBBIX
00y4arOITIXCS.
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C.C. lllepboB
SaaS-Ti KalBIKTHIKTAH OKBITY TEXHOJOTMSICHI PeTiHAe KOJIaHy

AKNapaTThIK-KOMMYHUKAIMSIBIK TEXHOJOTHSIAP/ABIH JaMybl, COHJAAH-aK eJjeri »oHe
QJIeMJIeT] SMUIACMHOJIOTHSIIBIK JKarJall KalllbIKTBIKTAH OKBITY/AbI Calalibl JKaHa JCHreire
HIbIFapyFa MYMKIHZIK Oepji. KalbIKTBIKTaH OKBITY TEXHOJOTHSUIAPHI OKBITYABIH OapIibIK
Ke3eHJIepiHIe — MEKTeNTeH OacTam >KOFaphl OKy OpHBIHAH KeiiHri OuriMre mAeiiH XoHe
KbI3METKepJIep/Ii KaciOu masipiayra JIeiiH KoaaHbuIa 6acTaibl.

ABTOpIap CTYAEHTTEP/I Aaspiiay Tporecinae Koamany yuria SaaS (Software-as-a-Service)
miarhopManapelH  TaiganaHy — TYpFhICBIHAH  KAlIBIKTBIKTaH  OKBITYABIH  3aMaHayd
TEXHOJOTHSIAPBIH KapacThipbl. OKy NpOIeciH YHBIMAACTHIPYFAa OCBIHIAW TOCULII EHTi3y
MYMKIHJIIKTEpi KapacTHIPbIIa bl

Makanama eH TaHbIMAll OHE CYpaHbICKa HETI3JeNreH SaaS KoJiJaHa OTBIPHII,
KanibIKThIKTaH OKBITYABIH €H TaHbIMal JKYHellepi KEeNTIpIAreH »OHE THICTI TYXKbIPhIMIAP
KEJITIPUITeH.

KamblkTaH OKBITY YIINIH OVITTHI TEXHOJOTHSUIAP.IbI KOJJIAHYIIH aPTHIKIIBIIBIKTAPl MCH
KEMIIUTIKTePl KapacThIPhLIa/IbL.

Tytiindi co30ep: WuTepHeT, OYITTHI CaKTay, KBI3MET PETiHIE, OKBITY, aBTOPH3aIlWs,
KAIIBIKTHIKTaH OKBITY.

A.S. Shcherbov

Application of SaaS as distance learning technologies
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The development of information and communication technologies, as well as the
epidemiological situation in the country and in the world, made it possible to bring distance
learning to a qualitatively new level. Remote learning technologies have been used at all stages
of education — from school to postgraduate education and professional training of employees.

The authors considered modern distance learning technologies in the context of the use of
SaaS (Software-as-a-Service) platforms for their application in the process of training students.
The possibilities of introducing such an approach to the organization of the learning process are
considered.

The article presents the most popular remote learning systems using SaaS based on the
greatest popularity and demand and provides relevant conclusions.

Both advantages and disadvantages of using cloud technologies for distance learning are
considered.

Keywords: Internet, cloud storage, software as a service, training, authorization, distance
learning.
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About - Rezhim dostupa: https://cloud-about.ru/microsoft-azure (data obrashcheniya: 23.09.2021)

4 Google Classroom: obzor vozmozhnostej [Elektronnyj resurs]: e-Learning v shkole i vuze.
iSring -  Rezhim  dostupa:  https://www.ispring.ru/elearning-insights/platforma-onlain-
obucheniya/google-classroom (data obrashcheniya: 23.09.2021)

5 Top 10 SaaS LMS of 2020 [Elektronnyj resurs]: Microlearning Blog — Rezhim dostupa:
https://www.edapp.com/blog/saas-Ims/ (data obrashcheniya: 23.09.2021)
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Hcnoab3oBanne nporpammuoro kommiexkca Mathlab npn npoBenenun npakruyecknx
3aHATHI M0 AucHUIInHe «CpeACcTBa H TEXHOJIOTHH MO/IeJIHPOBAHUS»

B nmaHHO# cTaThe MOKa3aHa BO3MOXKHOCTh HCIIOJB30BAaHMS MaKeTa MPUKIATHBIX MPOrpaMm
Mathlab npu npoBeneHHM TPaKTUYECKUX 3aHATHI MO TUcUUILIMHE «CpeacTBa U TEXHOJIOTHUH
MOJICTIMPOBAHUS» JUII MarucTpaTtypbl 1Mo 00pa3oBaTeIbHONW MpOrpaMMe «ABTOMATH3aLUS U
yhpaBlieHHe». B kadecTBe mprMepa MPHUBEICHO BBINOJIHEHHE IBYX MPAKTHYECKUX 3aJaHHI C
ONMCAaHUEM BBINOJHEHUS M IOCTPOCHHS HEOOXOAMMBIX rpadukoB. PaccmarpuBaemble
npakTHYecKkue 3afgaHus: «MojenupoBaHHME W pCIICHHE YPAaBHEHHH C HCIOJIb30BaHUEM
nporpammel Mathlaby u «Anmpokcumarust gaHHbIX». Llenbro mepBoil U3 paccMaTpHBaeMBbIX
NPaKTUYECKUX 33aHUH SBISIETCS H3y4YeHHE 0COOCHHOCTEH MCIIOIb30BAHMS MTAKeTa MPHKIIAIHBIX
nporpamm Mathlab kak cpeicTBa KOMIBIOTEPHOTO MOJICTMPOBAHUS. JTO 3aJaHUC CIIYKHT JUIs
MOBTOPEHHS METOJ0B PabOThl U MPOrpaMMHUpOBaHus B mporpamme Mathlab, a taxke mepBbiM
3HAKOMCTBOM C JIAHHOU MPOrPaMMOii ISl TeX MaruCTPaHTOB, KOTOPBIE 110 KaKOH-TO MPUYHHE HE
n3ydanu e€. llenpio BTOpOro 3agaHus SBISETCS 3HAKOMCTBO C MOHSITHEM allPOKCHMANUS U
BO3MOXKHOCTBIO HCIIOJIb30BaHMS aIlpPOKCUMAIIMM C IOMOIIbI0 IporpaMmmel Mathlab. 3Oto
3ajJlaHie CIYXXHUT Ui 3aKperuieHHss MeToJ0B pabotel B mporpamme Mathlab u Bo3amoxuOCTH
UCIIOJIb30BaHMS METO/IOB aMIPOKCUMAIIMH IAHHBIX [P aHATIM3€ CHCTEM aBToMaTi3anuu. Llenbio
MCIIOJIb30BaHMs ANIIPOKCUMAIMU B MOJCIMPOBAHUH SBIISCTCS BO3MOKHOCTD 3aMEHBI CIIOKHBIX
00BEKTOB IPYrHMH, OJIM3KMMH K MCXOIHBIM, HO Ooiiee mpocThiMu. [10 cpaBHEHHUIO ¢ APYTUMHU
nporpaMMaMH  MOJICJIMPOBaHMs, BO3MOKHOCTH cpensl  Mathlab  oxBaTeiBatoT  3amaum
MaTEeMaTHYECKOTO MOJICIMPOBAHUS CIIOKHBIX JHHAMUYECKUX CHUCTEM B (HU3MKE, aBTOMATHKE,
AIIEKTPO- U PATUOTEXHUKE, @ TAK)KE BO MHOTUX JPYTUX 00JaCTIX HAYKU M TEXHUKH.

Knrouesvie cnosa: maructparypa, aBToMartusauus W ynpasienue, Mathlab, xommbroteproe
MOJISJIMPOBaHKE, MaTpHIIa, Tpaduyeckoe OKHO, allPOKCHMAIIHSI, MAaCCHB.

Beseoenue

Cucrema  oOpasoBanus  PecnyOmukm ~ Kaszaxcran — mpeacraBiser  co0oil  COBOKYIMHOCTB
B3auMojIecTByomux [1]:

1) TocymapcTBeHHBIX OO0IIE00sS3aTENBHBIX CTAHAAPTOB 00pa30BaHUsI U O0pPA30BATENBHBIX MPOTPaAMM,
o0ecreunBaroINX IPEEMCTBEHHOCTh YPOBHEH 00pa3oBaHMUs;

2) opraHuzanuii 0Opa3oBaHUs, HE3aBUCUMO OT THUIIOB M BHJIOB, pealU3yOUMX 00pa3oBaTebHbIC
MPOTPaMMBI;

3) opraHoB ympaBiieHHs 0Opa30oBaHHEM W COOTBETCTBYIOIIEH HWH(PACTPYKTYpBl, B TOM YHCIIE
opraHuzanuii  y4eOHO-METOJMYECKOTO M  HAyYHO-METOAMYECKOTO OOECIEYeHHUs, OCYIIECTBISIOMINX
00pa3oBarebHbIi MOHUTOPHHT;

4) 00beAMHEHNH CYObEKTOB 00Pa30BaTEIbHOM IEATEIbHOCTH.

B ycnoBusix poIHOYHOM SKOHOMHMKH B cdepe oOpa3oBaHUs HapacTaeT KOHKypeHIMsA. VIMeHHO 3To
3aCTaBIISIET TMOBBINIATE 3PPEKTUBHOCTL 00Pa30BATEIBHOTO MpOIlEcca HA OCHOBE NMPUMEHEHHs HOBEWUIIHX
MH(OPMAITMOHHBIX TEXHOJIOTHI [2].
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Ha kadenpe «TexHomoruu HMCKYCCTBEHHOTO WHTEIUICKTa» KaparaHaMHCKOTO WHIYCTPHAIEHOTO
YHUBEPCHUTETa TPH TOATOTOBKE MAarMCTPaHTOB IO o0OpaszoBaTenbHBIM mporpamMam 7MO7110 -
ABTOMaTH3anus W yIpaBlieHue (HaydHO-Tlegarorndeckoe Hampamienne) u 7MO07111 - ABromarm3amms u
yhnpasicHue (TIpopUIbLHOE HampaBlicHHE) mnpernonaeTcs muciumuinHa «CpenctBa M TEXHOJIOTHH
MOJICJIMPOBAHHS), CTABSIIAS CBOCH IENIbI0 OCBOCHUE TEOPUH, METOZOB U TEXHOJOTHUI MaTeMaTHYECKOTO U
KOMITBIOTEPHOTO MOJICITUPOBAHUS MPH UCCIICIOBAHNU U TIPOSKTUPOBAHUU CHCTEM aBTOMATHKH.

Ocnosnas yacmo

B ycnoBusix cOBpEeMEHHOrO NPOHM3BOACTBA BBINOJHEHHWE TPeOOBaHUHI S(PGEKTHBHOTO yNpaBieHHS
TEXHOJIOTHYECKUM IPOIIECCOM BO3MOXKHO TOJBKO MpPH HAJMYUM MaTeMaTHUYECKOW MOJAENH, aJeKBaTHO
OmHCHIBaloOIIEi npomecc. Takas Mogenb ciocoOHa MPEeAOCTaBUTh HE TOIBKO BCIO HEOOXOANMYIO HH(OPMAIIHIO
IUISl aHamM3a BXOMHBIX M BBIXOJHBIX CHIHAIOB BO3MYIIAIONIMX W YIPABISIONIMX BO3ACHCTBHUHA, HO
CIOCOOCTBOBATH ONEPATUBHOMY HOCTPOCHHUIO IPOTHO30B MOBEICHH 00BEKTa NP OMPECTICHHOW CTpaTerHu
ynpasnenwus [3].

City4aifHOCTH W HEYETKOCTM BXOIHBIX NAaHHBIX U PA3IMYHBIX THIOB HWH(OPMAIUH 3aBHCAT OT
HeomnpeaeneHHocTH. [loaToMy cHadana o pe3yinbTraTaM HCCIIeOBaHHi Ha OCHOBE cOOpaHHON HH(POPMALIUN U
MPUHATBIX KPUTEPHEB OILICHKU CTPOMTCS MOZEJb OTAENBHOTO AJIEMEHTa. 3aTeM Uil MOJICIIMPOBAHUS BCETO
Tpotiecca pa3padoTaHHbBIE MOJIEH OOBEIUHSAIOTCS B €IMHYIO cHCTEMY [4].

JLJ1s BBIMOJTHEHHS TPAKTHYECKUX 3aHATUH 10 qucuuiuinHe «CpeacTBa U TEXHOJIOTHH MOJICINPOBAHMS
PEKOMEH/IOBAHBI ITporpaMMHEIi KoMruteke Mathlab u maker Simulink.

Mathlab (cokpamenue ot anri. Matrix Laboratory — MarpuuHast 1abopatopst) — MakeT MPUKIaTHBIX
NporpamMM JUIS PEIICHHs 3aJad TEXHHYECKUX BBIYHMCICHWH W OJXHOWMEHHBIM S3BIK HMPOrPaMMHUPOBAHMS,
HCIIONIB3YyEeMBIN B 3TOM MakeTe [5].

[Tporpammublii kommieke Mathlab comepxur B cebe Oomnblioe KOIMYECTBO (YHKIMH AJIsI aHAIW3a
JTaHHBIX P PEIICHUH Pa3INYHBIX MaTEMAaTHUECKUX M HHKSHEPHBIX 3a/1a4 [6, 7, 8]: MaTpHIIbl, HHTEPIIOJISIIHS,
MaTeMaTH4ecKasi CTaTHCTHKa, quddepeHInanbHble ypaBHeHHS U Ap. Takke B HeM uMeeTcst O0NbIIoi Habop
(GyHKUIMH, TO3BONAIONIMN CO3/aBaTh pa3iUuHble TpaduKd, AUarpaMMbl M T.I., @ TaKKe MPOrPaMMHO
YIIPABJIATH IIEMEHTaMHU rPpaUIecKOro OKHa.

IMaker Simulink — wWHTEpaKTWBHBIA WHCTPYMEHT IS MOJENWPOBAaHWS, HWMHTAIlMM W aHalln3a
JMHAMHYECKUX CHCTEM — SsBJSIETCS MpwioxkeHnem Kk makery Mathlab. Tlpu moxmenupoBanmm ¢
ucronb3oBanreM Simulink peanu3yeTcs NPUHIMIT BH3yaJlbHOTO NPOTPAMMHPOBAHUS, B COOTBETCTBHU C
KOTOpPBIM IIOJIb30BATEeNIb HA JKpaHE W3 OMOIMOTEKH CTaHAAPTHBIX OJOKOB CO31aET MOJAENb CHCTEMBI H
ocymecTBIsIeT pacy€Thl. [Ipr 5TOM MOIB30BATEIO HE HY)KHO JTJOCKOHAILHO H3Y4aTh SI3bIK IPOTPAMMHPOBaAHUS
W YHCJICHHBIC METO/IBI MATEMATHKH, a JOCTATOYHO OOIINX 3HAHWH, TPEOYIOIUXCS IPH PadoTe Ha KOMITBIOTEpE
Y 3HAHWH TOH MpeIMeTHOH 001acTH, B KOTOPOil OH paboTaer [2, 6].

PesynbTaThl 1 00Cy)aCHUS

B kauecTBe mpHMepa pacCMOTPUM BBINOJHEHHE [BYX 3aJaHUi C NPUMEHEHHEM IPOrPaMMHOTO
komrutekca Mathlab, npuBeieHHBIX B METOJMUYECKUX PEKOMEHIAIUSX JJIsl TPOBECHUSI MPAKTUUSCKUX PabOT
no gucrumuiinHe «CpecTBa U TEXHOIOTHH MOJICITUPOBAHUSD.

Tema mnpaktudeckoit pabotel 1: «MojenupoBaHue W pEIICHHE YPAaBHEHHI C HCIIONB30BAaHUEM
nporpammel Mathlaby.

Llenp paboThI: U3Y4YNTh OCOOCHHOCTH HCIIOJIb30BaHHS IMakKeTa NMpUKIanHbIX nporpamm Mathlab kax
CpeICTBa KOMIBIOTEPHOTO MOICITHPOBAHUSL.

3aganue: B nporpammuom kommuiekce Mathlab B cooTBercTBMM ¢ BapmaHTOM HpPOW3BECTH pacydeT
3HaueHU QyHKIUK Z B 33jaHHOM Juana3oHe 0<x<8 ¢ marom h=1 npu 3aaHHOM y=7 1 TIOCTPOUTH rPaPUK.

58



BECTHMK KUY Ne 1 (36) 2022 e.
Pa3den 1. «MH¢hopMayuUOHHO-KOMMYHUKaUUOHHbIe MexHOo/102uu»

X5

+y°
———;—+ﬁkwxamhw

cosh =
2

Ipu BBITIOIIHEHUH TAHHOTO 3aJIaHUsT HY’KHO MPABHJIBHO MPOMHUCATH HE TOJIBKO MCXOTHbIC JaHHbBIC, HO U
CaMo ypaBHECHHUE Z, YIUTHIBAS, YTO X SIBISICTCSI MATPHUIION-CTPOKO#. 3aTeM 3a/1aTh OCTPOCHUE rpaduKa 1 ero
odopmiienue (puc. 1).

»» y=1; =x=0:1:8;
»» z=pi.*sgrt{abs((x."24+y"3)/cosh(pi/2)}) )+ (abs(cot {x)}*cosh(y}})}."~{1/5}

Columns 1 through 7

Inf 40.0153 39.9638 42.4218 41.0061 40.8129 43.1292
Columns 8 through 9
42.8957 42.4172

»> plot{x,z), grid, title{'=z=f(x}'}
Pucynok 1. IIpumep pacuera B mporpaMMHOM Komiuiekce MathLab

ITpu pacyere z Mathlab Beizan nepsoe 3uHauenue kak Inf, 3to o3xHagaer, yro nmpu x=0 3HaYeHUE Z OyaeT
PaBHO MAIIMHHOW OECKOHEYHOCTH.

[Tocne 3amycka komanasl «ploty 1 3amanust sinemMeHToB 0hopMiIeHHS TpaduKa, IPOrpaMMa OTKPBIBACT
rpapuUecKoe OKHO, MOKA3bIBAIOIIEe BCE IOCTYIHBIC IPOrpaMMe 3JIeMEHTHI rpaduka (puc. 2), HCKIIOUYCHUEM
SIBJIICTCSI TOJIBKO 3HAYCHUE OECKOHEYHOCTH.

435 ! ! ! ! ! ! !
43
425
42
41.5
M

40.5

40

295 R R R R B

Pucynok 2. I'padguueckoe OKHO ¢ pe3ybTaTOM IIOCTPOSHHS O 33JaHHOMY PacdeTy
Tema npakTHUECKON paboThI 2: « ANMTPOKCUMAIIUS TAHHBIX).

Lens pabOTHI: 03HAKOMHTBLCS C TIOHATHEM aNNPOKCHMAIUS U HAYYUTHCS NPUMEHSATH €€ C MOMOIIBI0
nporpammel Mathlab.
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3aganue: Hammcate B Mathlab nporpammy ammpokcumarm (npsiMoi, mapa®ono, KyOWdeckoi
napabooii, mapabosIol YeTBEPTOil CTENEHN) MAacCHBa apr'yMEHTa U MIOCTPOUTH Ha Pa3HBIX TpaduKax.

Hcxoausie nannbie: -0,45<x<0,45 ¢ mrarom h=0,1 mpu y=[-1.1 0.2 0.1 0.80.50.2 0.4 0.1 0.1 -0.6].

Llenpio HCMONB30BAaHUS ANNPOKCUMAIMN B MOJCITUPOBAHUH SIBJISIETCS BO3ZMOYKHOCTD 3aMEHBI CIIOKHBIX
00BEKTOB APYTUMH, OJM3KUMHU K UCXOJHBIM, HO 0OJIee ITPOCTHIMH.

Ilo amamormu c mpenpIIyIIUM 3aJaHWEM, CHaudaia IMPOIMUCHIBAIOTCS WCXOAHBIE [aHHBIE, 3aTeM

MMPOBOJAUTCA alllIpOKCUMAIA U HAXOAATCS BBIXOJHBIC ITOJIMHOMBI. Hixe OpuBEACHA NPOTpaMMa BhINIOJTHCHU A
JaHHOI'O 3aJJaHH.

>> x=-0.45:0.1:0.45;

>>y=[-1.10.20.10.80.50.20.40.1 0.1 -0.6];

>> stem(X,y); hold on

>> P1=polyfit(x,y,1); P2=polyfit(x,y,2); P3=polyfit(x,y,3); P4=polyfit(x,y,4);

>> x1=-0.5:0.01:0.5;

>> yl=polyval(P1,x1); y2=polyval(P2,x1); y3=polyval(P3,x1); y4=polyval(P4,x1);

>> plot(x1,y1), grid, title('JIunretinas anmpoxcumanus'), xlabel('Apryment'), ylabel('®ynakius')

>> plot(x1,y2), grid, title('KBaaparnunas anmpoxcumanus'), xlabel('Apryment'), ylabel('@yukiust')

>> plot(x1,y3), grid, title('Kyouueckas annpokcumarus'), xlabel('Apryment'), ylabel('®@ynkuus')

>> plot(x1,y4), grid, title(' Anmpokcumanust uerBeproii creneun'), xlabel('Apryment'), ylabel('@ynkiust')

[Tocne 3amycka kaxa0it komanabl «Plot» mosiBsiercst rpaduueckoe OKHO C COOTBETCTBYIOIINM IpadhuKOM
u odopmiteHreM aanHoro rpaduka: plot(x1,yl) - puc. 3, a; plot(x1,y2) - puc. 3, 6; plot(x1,y3) - puc. 3, B;
plot(x1,y4) - puc. 3, .

INuneiinan annpokcumaumAa KeagparuyHan annpokcumama
1 T T T T T

: : : : { : ‘ : : :

DyHKUMA
PyHKUMA

73O S S S S S S

05 04 -03 02 -0 0 0.1 02 03 04 05 05 04 03 02 01 0 0.1 02 03 04 05
Apryment ApryMeHt

a) 0)
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KYSMUQCKE.H annpokcuManin ’AHHPUKCIAMELIMH ‘-IeTEIEl]TUﬁ CTeneHn

DyHKUMA

AprymeHt

AprymeHt

B) r)

Pucynoxk 3. Pe3ynbTarsl anmpokcuMaiu:
a - JIuneiinas anmpoxcumanust; 0 - KBagpaTtudras anmpoKkcuMarivs;
B - KyOudeckast anmpokcuMarius; r - AMpOKCHMAITUS Y€TBEPTON CTENeHH

Takxe NpaBUIBHBIM pPEIICHHEM OYIET HCIOJb30BaHME KOMaHABI subplot u mocTpoeHue rpadukoB
OJTHOBPEMEHHO, pa30uB TpaduuecKoe OKHO Ha OTAeNbHbIE Tpadukn (puc. 4).

>>  subplot(2,2,1), plot(xl,yl), grid, title('Jluneiitnas anmpokcumanus'), xlabel('AprymeHnt'),
ylabel('®@ynkius')

>> subplot(2,2,2), plot(x1,y2), grid, title(Kamparnunas anmpoxcumanus'), xlabel('Apryment),
ylabel('@ynxus')

>> subplot(2,2,3), plot(x1l,y3), grid, title(KyOuueckas anmpokcumanus'), xlabel('Apryment’),
ylabel('@ynkums')

>> subplot(2,2,4), plot(x1,y4), grid, title(AmmpokcuMaIst 4eTBEPTOH CTENeHN'),

xlabel('Apryment'),
ylabel('@ynkuns')

IuHeiHan annpokcuMaums KeapgpatuyHan annpokcumaums

DYHKLWA

Dy HELMA

AprymeHt AprymeHt
KyBuueckan annpokcumauma ANNpoKCHMaLWA YeTBEPTON CTENEeHK
1 ;
= ®= U
= =
= =
I n
= =
& &
2 : 2 :
0.5 0 0.5 -0.5 0 0.5
AprymeHT AprymeHT

PI/ICYHOK 4, PeSy.]'IBTaTBI alrnpoKCUuManuu € UCIOJIb30BaHNEM KOMAHAbI subplot

Bwi60o0wi
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IMaker mpukmagHbix nporpaMm Mathlab moxker ObITh HCMONB30BaH I MPOBEACHHS MPAKTHYECKUX
3aHATHN 1O aucruiuimHe «CpelcTBa W TEXHOJOTUH MOZICIUPOBAHUS) NPU MOJATOTOBKE MArvCTPAHTOB II0
oOpa3zoBareibHbIM Mporpammam 7MO07110 - ABroMarusanusi W yopaBicHHE (HAyYHO-TIEAArOrHYecKoe
Hamnpasnenue) u 7M07111 - ApromaTu3anus 1 ynpasieHne (mpoduisHOe HarpaBiIeHHe).

ITo cpaBHEHUIO ¢ APYTUMH IPOTPaMMaMH MOJICTUPOBAHMUs, BO3MOKHOCTH cpeabl Mathlab oxBartsiBaroT
3aJla4l MATEMaTHIECKOT0 MOJISITMPOBAHUS CJIOKHBIX JUHAMUYCCKUX CUCTEM B (PU3UKE, aBTOMATHKE, SIICKTPO-
Y PaIMOTEXHHKE, & TAKIKE BO MHOTUX JIPYTHX O0JIACTSAX HAYKH U TCXHUKHU.
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E.B. Crnuak

«Moaeabaey Kypajaaapbl MEH TEXHOJIOTHSJIAPBD» MOHi GOMBIHIIA MPAKTHKAJIBIK CA0aKTapabl OTKI3y
kesinge MathLab 6armapiaManbik KeleHin maiiganany

byn makamama «ABTOMaTTaHABIPY XoHe Oackapy» Oimim Oepy Oarmapiamachl OOWBIHIIA
MarucTpaTypara apHanraH «Mopenbley Kypaljapbl MEH TEXHOJIOTHSIIAphD» IOHI OoWbIHIIA
NpaKTHKAIBIK cabakrapabl eTkizy kesinge Mathlab kommanbansr Garmapiamanap makeTiH
naijanaHy MyMKIiHZIT KepceTireH. Mpican peTiHae KaKeTTi Tpa@uKTepiH OpbIHIAATYBl MEH
KYpBUIBICBIH ~CHTIATTANTHIH €Ki TPAKTHUKAIBIK TAllCBIPMAHBIH OPBIHAANYbl  KEJTipiJreH.
KapacTeipbuiaTelH MpaKkTUKANBIK TanceipManap: «MathLab OarmapiaMachlH KoJJjaHa OTBIPBII
TeHCYJIepAl MOAEIB/ICY KOHE LICIY XKoHEe epeKTepAl )KybIKTa». KapacThIpblIFraH IpaKTHKAIBIK,
TarceIpManap/bH OipIHIIICIHIH MaKcaThl KOMIBIOTEPIIIK MOJENbIACY Kypansl perinae Mathlab
KOJIJaHOAITBI OaraapiiaManap MakeTiH KOJJaHy epeKINeNliKTepiH 3epTTey OobIn Tadbbuiaabl. by
tariceipma Mathlab 6arnapnamaceinia xymeIc icTey jxoHe Oaraapiamanay 9/IicTepiH KalTaayra,
coHpal-aKk KaHmaid na Oip ceOenTepMeH OHBI 3€pPTTEMEreH MAarucTpaHTTap YIIIH OCHI
OarjapiamMaMeH aJFallkbl TAHBICYFa KbI3MET eTe/li. EKIHII TanchlpMaHbIH MaKCcaThl- XKYBIKTAY
TYXKbIpbIMIaMackiMeH JxoHe Mathlab Garmapiamacein KoiaHa OTBHIPBIN JKYBIKTAY/Ibl KOJIAHY
MYMKiHaAITiIMeH TaHbicy. byn Tanceipma Mathlab GarnapnamaceiHna sKYMBIC 9IICTEpiH JKOHE
aBTOMATTAHJBIPY XKYHENEpiH Tanjgayaa JepeKTepi *KybIKTay SJICTepiH KOJJaHy MYMKIHJITiIH

62


http://ru.wikipedia.org/wiki/

BECTHMK KUY Ne 1 (36) 2022 e.
Pa3den 1. «MH¢hopMayuUOHHO-KOMMYHUKaUUOHHbIe MexHOo/102uu»

OeKiTyre KbI3MET eTejli. MoebAey Ie )KYBIKTay bl KOJIJIaHYIbIH MaKCaThI-KYPAeIi HbICAHIap bl
TYNHYCKara >KaKblH, Oipak KapamailbIMIapbIMEeH anMacTelpy MYMKiHAiri. backa mopenbaey
OarmapiamajiapeIMeH  canpicThipranma, Mathlab  opraceimeiy  MyMmkinmikTepi  Qu3HKa,
ABTOMATHUKA, JJICKTP KOHE PAJAMOTEXHUKAIAFbI, COHJIal - aK FhLJIBIM MEH TEXHUKAHBIH KONTCICH
0acka cananapbelHAAFbl KYpHENi JUHAMHKAJIBIK JKYHeJIepli MaTeMaTHKaNbIK MOJCIbICY
MoceJeepiH KaMTHIEL.

Tyuin co30ep. MarucTparypa, aBTOMATTaHABIPY JkoHe Oackapy, MathLab, xommbroTepik
MOJIETIbICY, MaTpHUIa, TpadHKaIbIK TEPEe3e, KYBIKTAy, MACCHB.

Y.V. Spichak

The use of the Mathlab software package during practical training in the discipline «Modeling tools
and technologies»

This article shows the possibility of using the Mathlab application software package when
conducting practical classes in the discipline «Modeling Tools and Technologies» for the master's
degree in the educational program «Automation and Control». As an example, the performance
of two practical tasks with a description of the implementation and construction of the necessary
schedules is given. Practical tasks under consideration: «Modeling and solving equations using
the Mathlab program» and «Data approximation». The purpose of the first of the practical tasks
under consideration is to study the features of using the Mathlab application software package as
a means of computer modeling. This task serves to repeat the methods of work and programming
in the Mathlab program, as well as the first acquaintance with this program for those
undergraduates who for some reason did not study it. The purpose of the second task is to get
acquainted with the concept of approximation and the possibility of using approximation using
the Mathlab program. This task serves to consolidate the methods of work in the Mathlab program
and the possibility of using data approximation methods in the analysis of automation systems.
The purpose of using approximation in modeling is the possibility of replacing complex objects
with others that are close to the original ones, but simpler. Compared to other modeling programs,
the capabilities of the Mathlab environment cover the tasks of mathematical modeling of complex
dynamic systems in physics, automation, electrical and radio engineering, as well as in many other
fields of science and technology.

Key words: master's degree, automation and control, Mathlab, computer modeling, matrix,
graphical window, approximation, array.

References

1 Zakon Respubliki Kazahstan «Ob obrazovanii» ot 27 iyulya 2007 g. Ne319 III ZRK (s izmeneniyami i
dopolneniyami po sostoyaniyu na 28.08.2021 g.).

2 Spichak Y.V. Ispolzovanie programmnogo kompleksa MatLab pri provedenii prakticheskih zanyatij po
modulyu «TAU» // X Mezhdunarodnaya nauchno-prakticheskaya konferenciya «Konkurentosposobnost nacii
— osnovnoe uslovie povysheniya blagosostoyaniya naroda» 29-30 noyabrya 2018 g. — Temirtau, KGIU, 2018.
—S. -52-56.

3 Dmitrievskii B.S., Bashkatova A.V. Mathematical modeling of electrical parameters of AC-EAF //
Izvestiya Vysshikh Uchebnykh Zavedenij. - Issue 62, VVolume 7. - Chernaya Metallurgiya, 2019. - Pages 571
- 577.

4 Kenzhebaeva T.S., Orazbayev B.B., Abitova G.A., Orazbayeva K.N., Spichak Y.V. Study and design
of mathematical models for chemical-technological systems under conditions of uncertainty based on the
system analysis // Engineering Studies. - Issue 3 (2), Volume 9. - Taylor & Francis, 2017. - Pages 400-425.

5 Vikipediya:  Svobodnaya ehnciklopediya  [Elektronnyj  resurs]. Rezhim  dostupa:
http://ru.wikipedia.org/wiki/.

63


http://ru.wikipedia.org/wiki/

BECTHMK KUY Ne 1 (36) 2022 e.
Pa3den 1. «MH¢hopMayuUOHHO-KOMMYHUKaUUOHHbIe MexHOo/102uu»

6 Boussaibo A., Kamta M., Kayem J., Haragus S., Muntean N., Turi G. Analysis MATHLAB /
SIMULINK of a PV system used for water pumping // Journal of Electrical and Electronics Engineering. -
Issue 8 (1), Volume 1. - Pages 37 — 41, May 2015.

7 Awoyelu 1.0.,0koh P. Mathlab implementation of quantum computation in searching an unstructured
database // Informatica (Slovenia). - Issue 36 (3), Volume 3, Pages 249 — 254, 2012.

8 Rusanova E.V., Runev E.V. A method for evaluating geo-environmental technologies based on a
weighted convolution of partial performance criteria in the Mathlab environment // CEUR Workshop
Proceedings. - Issue 2803, Pages 92 — 99, 2020.

64



BECTHMK KUY Ne 1 (36) 2022 e.
Pa3den 1. «MH¢hopMayuUOHHO-KOMMYHUKaUUOHHbIe MexHOo/102uu»

DOI 10.53002/2022.1-2309-1177.08
MPHTH 81.93.05, 81.93.21
VJIK 614.8

B.B. HBopCKI/Iﬁl, V.V. VYmb6eros!, C.P. Ycenor?, A.O. Usanosal

'Kapazanouncruii unoycmpuansuuiii ynusepcumem, Temupmay, Kazaxcman
’Kapaeanounckuii mexuuueckuii ynusepcumem, Kapacanoa, Kazaxcman
(E-mail: yavorskiy-v-v@mail.ru)

HNudopMmannoHHoe oGecnievyeHne 1esiTeIbHOCTH aBAPUITHO-CIIACATEIbHO# CIYKObI

PaboTa nmocssiiieHa U3y4eHHIO BapuaHTOB (JOPMUPOBAHHUS M OpraHU3AMY XpaHEeHU HHPOPMALIH IS
obecrniedeHusT JesTETFHOCTH aBapHHO-CIIacaTeNbHOW ciay»Obl. OCHOBHOM 3amadeil AesITenbHOCTH
criacaTtelbHBIX CIYXO SBISIETCS MpeAyNpeKIeHHe BO3HUKHOBEHHs dpe3BbrdaitHpix cutyanuit (UC).
O dexTUBHBIE MOACUCTEMBI TPOTHBOABAPHUITHOTO YIPEKIAIOUIETO MTAHUPOBAHHUS JOJKHBI HE TOJBKO
MIPOTHO3UPOBATh BO3HUKHOBEHHE BO3MOXHBIX YUC, HO ¥ TpeaycMaTpuBaTh COOTBETCTBYIOIIHE
MIPEeBEHTHBHBIE MEpHI, MPHYEM YIOp CIeAyeT [elaTh Ha yCTPaHEHWE WCXOMHBIX MPUYHMH, a He
BO3HUKAIOIIUX MocheacTBuil. s ueHTpanuzanuu cOopa W 00pabOTKM JaHHBIX I[EJIECO00pa3HO
OpPraHM30BaTh CUTYAIMOHHBIA IIEHTP, KOTOPBIH OyIeT WHTETPUpPOBATh JAHHBIE C HCTOYHUKOB
MMOTEHIIMATBHON OMACHOCTH, U MPEACTABIATh UX B YAOOHOM Jisi padOTHI M aHaNmu3a BUjae. B ciydae,
eciu YC npowusonuia, rpoMagHOe 3HaY€HUE UMEET CKOPOCTh MPUHATHA pemieHuit. C Apyroil CTOPOHEI,
peleHns HeoOX0JMMO MMPUHUMATh 000CHOBaHHO. B mporiecce npuHATHS pemieHni MOXKET ObITh YITECH
Y JUYHBIA ONBIT YYaCTHHUKOB Ipoliecca yrpasieHus. OmbIT HaKaluIMBaeTCs B TpoIlecce TPYHAOBOM
JEeSTeIFHOCTH W TPUBA3aH K KOHKPETHOMY COTPYIOHHKY. UTOOBI MOmpoOOBaTh COXPaHUTh €ro H
MPUMEHSTH Ha MPEANPHUITAN, MOXKHO OPraHU30BaTh 0a3y 3HaHWH, KOTOpast OyIeT MPeICTaBIsATh COOOH
WHTEJUIEKTYaIbHYI0 HHPOPMAIIMOHHYIO OCHOBY JIJIsl SKCIIEPTHOM CUCTEMBI CUTYalJTHOHHOTO LeHTpa. DC
CUTYAallTUOHHOT'O HEHTpa IMO3BOJACT 3HAYUTCIIBHO IMOBBICUTH 3(1)(1)CKTI/IBHOCTL YIIpaBJICHYCCKUX MMPOLECCOB U
obecrieunBaeT MHGOPMALMOHHYIO TOJJIEPKKY IPHUHATHS YIPAaBICHYECKUX pEILICHUH CTPAaTerHuecKoro H
TaKTH4ecKoro ypoBHeil. B DC HomKHBI OBITH peann30BaHBl HHCTPYMEHTHI TSI KOMIDICKCHONW M OTIEpaTHBHOM
OL€CHKH COCTOAHUA o0beKTa YIpaBJICHUA U CUTYAlUOHHOT'O aHaJIM3a BbISABJICHHBIX HpO6J’ICM.

Kniouesvie cnosa: apapuiiHO-criacaTenbHass clyk0a, WHTEIJIEKTyallbHble HWH()OPMAaIIOHHEIE
TCXHOJIOT'HH, '—IpeSBBI‘IaﬁHaH CUTyalnus, ynpaBJICHHUEC 3HAHUAMMU, CPITyaHPIOHHBIﬁ LCHTP, OHTOJIOI'UH,
yInpasieHue, 0a3bl 3HAHUH, SKCIIEPTHBIE CUCTEMBI

Beeoenue

[MpupoaHbIid ¥ TEXHOTCHHBIH PUCK SBISIOTCS BKHEWIIMMHU (PaKTOpaMH, ONMPEACISIONIUMHI KadeCTBO
*u3HH. CTENeHb TEXHOI€HHOI0 U NPHPOJHOIO pHcKa BO3HMKHOBeHUs UC 3aBHCHT OT TpeX (PakTOpPOB:
BEPOATHOCTH BO3HUKHOBEHHS YPE3BBIYANHON CUTYallNH, TSDKECTH €€ MOCIEACTBUN M YPOBHS 3alUIEHHOCTH
YeloBeKa, 00ecleynBaeMoro aBapUilHO-CIIacaTeNbHBIMU CiIy)k0aMu B ciaydae Bo3HuKHOBeHHs YC.
BepositHocTh BO3HUKHOBeHHMS TeXHOTeHHBIX UC W TSDKECTh MX TOCIEACTBUH BO MHOIOM 3aBHUCAT OT
KOHKPETHBIX XapaKTEPHUCTHK IIPOMBIIIJICHHBIX 00BEKTOB OCOOCHHO BBICOKA OHA AJISl TOPHBIX NPEATIPUATHH.

OcHoBHbBIE 0COOEHHOCTH (DYHKIIMOHUPOBAHHS CUCTEM yrpaBlieHHs B YCJIOBHsIX YUC coCTOST B TOM, YTO
mpobOsieMa (Upe3BbIUaiiHasl CUTyalns) pa3BHBAETCS HEOXKHMJIAHHO, BHe3amHo. Korjma oHa BO3HMKaeT, mepen
CHCTEMOH ympaBlieHHs BCTAIOT 3aJau, HE CBOMCTBEHHBIE CTALIMOHAPHOMY PEXHMY PaOOTHl OpraHU3ally U
ee MpouuIoMy onbITy. KOHTpMEpHI JOIKHBI IPUHUMATHCS] CPOYHO, OTHAKO OOBIYHBIN MOPSAIOK AEATEILHOCTH
HE TI03BOJISIET 9TOrO CAEIATH 10 CIEAYIOIUM IPUIHUHAM.

CymecTByromue MmiaHbl pabOTbl HE COOTBETCTBYIOT HOBOM CHTYyallUM: BO3HUKAIOT HOBBIC 3a/1a4H;
nHpOpMALUs, KOTOPYIO CIeAyeT U3YYUTh U IPOAHAIU3UPOBATh, IOCTYNAET HHTEHCUBHBIM MOTOKOM. B 3THX
YCIIOBUSIX MOKET BOSHUKHYTH TTAHUKA.
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AKTyaabHOCTb PabOTBl OOYCIIOBIIEHA TEM, YTO COYETAaHHE MPOEKTHOTO MOJXO0Ja U MHTEIUIEKTYalbHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHA MOXKET 0OJIerduTh 3a1ady coopa u 00pabOTKH NaHHBIX M, COOTBETCTBEHHO,
MUHMMHU3UPOBATh PUCKU M MOCIEACTBHA. B Hacrosimee s aHanu3a NOTEHIMAIbHO OIACHBIX 30H
WCIIONIb3YIOTCSI COBPEMEHHBIE CpPEACTBA M METOHAbl INOJYYEHHS BHJEO M pafapHBIX MAaHHBIX. JlaHHBIE
UCTIONB3YIOTCS UIsI MOHUTOPHHIA U3MEHEHHsSI IIOBEPXHOCTEH, OOBEKTOB U TEXHOJIOIMYECKUX IPOLIECCOB, a
TaKXKe MJIAHUPOBAHUS YPE3BBIYAMHBIX M PEMOHTHO-BOCCTAHOBUTEIBHBIX Pa0OT. AHAJIN3 3THX JAHHBIX, KaK
MPaBUIIO, TpoBoAUTCS cilabo. OTCYTCTBYIOT MOJETH U AJITOPUTMEBI onicanusi. B paboTte BriepBbIe peaiokeHa
MHOTOYpOBHEBasl CTPYKTypa cOopa W 0O0paOOTKM pa3sHOPOAHBIX MAaHHBIX O MOTEHIHAIbHO OMNACHBIX
MPOMBIIIJICHHBIX O0BEKTaX W TEPPUTOPUAX, KOTOpas BKIIOYAET W JAaHHBIE CHUCTEM OIOBEIICHUS, U
a3po(hOTOCHEMKY, 1 BUACOHAOIIOICHNE.

Bonpocamu ynpaBieHus B yCIOBUSIX YPE3BBIYAMHBIX CUTYallid U oOerecrneyenns NH)OpMamoOHHOTO
COIPOBOXIEHMs nporecca aukBuganuu YC mocBAIIIEHO JOCTaTOYHO MHOTO HUcciieoBaHuil yueHbIx KyapObl
B.B., Kpemvckoro B.I'., FOcynosa N.1O., SImanosa N.Y. u 1.4. [1,2]. Cpeau 3apyOe:KHBIX yIEHBIX MOXHO
ormetuTh P. Kyka, JI. I'yoccena, C.I'yapo, B. Mapmmanna. HecMoTpst Ha OCTOSHHO pacTyIIMi MHTEpEC K
JAHHOMY HAalpaBJICHUIO, Psi BOIPOCOB OCTAeTCs aKTyalbHbIM M TpeOyeT pemieHus. Tak, OOJbIIMHCTBO
HCCIIEI0OBAaHMUN KacaroTcs BompocoB juukBuaanud YC, T.e. ympaBieHHs IMOCIE TOro, Kak COOBITHE YKe
npouzoiio. COOTBETCTBEHHO, U UCXOJAT B TAaKUX CIy4asX M3 TOTO, KaKHe CPEJCTBA U METOABI UMEIOTCS B
HUIMYAK Y CcHacaTeslbHBIX Ciyk0. s mobimeHus 3(Q(EeKTUBHOCTH pPabOTHl CHAcaTeNbHBIX CIIYKO
HEOOXOIUMO OCYILECTBIISITh CTPATErMYecKOoe IUIAHMPOBAHUE M YIPaBJICHUE, KOTOpPhIE ObUIM OBl MPHU3BaHBI
npenynpeauts BosuukHoBeHue YC. Jta chepa ynpapineHns: JOCTATOYHO CIIOXKHA, OKpYKatollasi cpelia BKpyT
MOCTOSTHHO MEHSETCS, MO3TOMY Il HaubOosiee 3(p(EeKTUBHOTO PEIICHUST BO3HUKAIONIMX 337a4 HE0OXOAMMO
COBpPEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTHH.

Llenpro paOOTHI SIBNISIETCS ONMCAaHUE NPUHLMIIOB NMPUMEHEHHS HHTEIUIEKTYyaJbHbIX MH(GOPMALMOHHBIX
TEXHOJIOTHI IJIsl aHaTT3a PadOoThl TOTCHIUATILHO OMACHBIX 00BEKTOB. B KauecTBe OCHOBHBIX 33124 BBIICIIHM:

- PeXHUMBI YIIpaBIICHHs aBAPUHHON CTyKOBbI Ha OCHOBE MPOEKTHOTO MOJIX0/1a;

- aHaTIM3 MHQPACTPYKTYPhl CUTYAlIMOHHOTO LIEHTPa KaK LEHTPaJIbHOrO0 anmnapara coopa JaHHBIX;

- OTpe/ICICHUE JIOTUYECKOTO B3aUMOJICHCTBUS TIpU paboTe ¢ MHPOPMALMOHHONH CHCTEMON aBapuitHO-
criacaTeNbHOM CITyKObI;

- QopMupoBaHHE OHTOJIOTMH KaK OCHOBBI CHCTEMbl YIPABJICHHS 3HAHUSAMH SKCIIEPTHOH CHUCTEMBI
aBapHITHO-CIIACaTENTLHOU CITYKOBI.

Mamepuanst u memoosi

PaccmoTpum Gostee ToapoOHO XapakTep AeTETPHOCTH aBapHIHHO-CIIACATENBHBIX CITYXKO.

B 3aBucumoctH oT crenuduky, MpeanpusTHE OpraHU3yeT COOCTBEHHBbIE aBapUHO-cIIacaTelbHbIC
MOJIpa3/IeNICHNs] WIIM TPOITKCHIBACT MOPSIOK JCHCTBHI 10 MPUBICUYCHUIO BHEITHUX CITY>KObI B COOTBETCTBUH
MPUHATHIMHE ITPaBUIaAMU BHYTPEHHETO pacropsaka. ABapuitHO-cracaTebHas CITy)0a CO3IaeTCs TS PEIIEHUS
CITEAYIOIINX 3a/ay:

—  OpraHusanys U IpoBeACHHE CIacaTeNbHBIX PaboT MO MpeaynpexaAeHuo 1 JukBuaannn YC;

—  BeJIeHHE JIOKYMEHTAIIMH 110 BOIIPOCaM IPOBEICHUS aBapUITHO-CIIacaTelIbHbIX paboT;

— CO3aHMe W pa3sBUTHE MaTepuaabHON 06asel i nukBuganuu YC, obecrieueHre COTPYAHHUKOB
HEO0OXO0JMMBIMU MaTepHaJIaMH, CIICIIOJICIK/ION U CPEACTBAMU UHINBUIYAIbHOMN 3allIUTHI;

— IIOCTOAHHOC H3yquHe 06’LeKTOB Ha6JIIOIleHI/ISI U TIOIIOJITHCHUC 6331)1 IIOTCHIUAJIBHO OITaCHBIX
00BEKTOB.

D¢ dhexTuBHBIE MOJICUCTEMBI POTHBOABAPUIHOTO YIPEXKIAFOMIETO TUIAHUPOBAHUS JIOJDKHBI HE TOJILKO
HpOFHO3HpOBaTB BO3HHUKHOBCHHUEC BO3MOXKXHBIX LIC, HO U Hpe)lyCManI/IBaTB COOTBCTCTByIOIlII/Ie HpeBeHTI/IBHBIe
MEPBI, MPHUYEM YIIOP CIICAYET JeNaTh Ha YCTPAHCHHUE MCXOMHBIX MPUYNH, 4 HE BO3BHUKAIOIINX MOCICACTBUIL.
3TO NepBBIN peXkUM PYHKIIMOHUPOBAHUS TAKUX CHCTEM.

Ilepeuiii pesicum COCTOWT B pealM3alliy TPEBEHTUBHOTO IIIaHA, KOTOPBIHA MOKEH OBITH JOCTATOYHO
rUOKKM, YTOOBI HAa €ro OCHOBE B Clyyae HEOOXOJUMOCTH MOTJIA OBITh MOCTPOCHA KOHKPETHAS Mporpamma
JICHCTBUM, BKITIOYAOIIAS CPOYHBIC MEPHI 11O MPOBEICHHIO CIIACATENBHBIX U HEOTIIOKHBIX paboT. B Takoi mian
TpebyeTcst BKIIIOYATh aHaAIW3 JEATENbHOCTH, MPH 3TOM HH OfHAa 00JacTh He JO/DKHA OcTaBaThbes Oe3
BHUMaHUs. B rutane onpeaesstoTes moTpeOGHOCTH B MEPCOHANE, YUACTKH, HA KOTOPBIX MOTYT OBbITh IPUHSTHI
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MOCTPaIaBIINe, HAJIMUKE TPOJAOBOJIBCTBUS U BOZMOXKHBIE Y3KHE MECTA B CHCTEME MaTepHalIbHO-TEXHUYECKOTO
obecnieyenusi. LIeHHOCTh Takoro iaHa B MOMEHT BO3HUKHOBeHUsI UC COCTOUT B TOM, YTO OH COKPATHUT 10
MUHHMMYMa BpeMs cOopa HHGOpPMaLUK U IPUHATUS HEOOXOAUMBIX ONEPATUBHBIX PEIICHUI.

Bmopoii pexcum - NOBBILIEHHOW T'OTOBHOCTH - XapaKTEPU3yeTCs BO3HHUKHOBEHHEM HMH(GOpPMaLUU O
MpHU3HaKax NoTeHuuaabHoi yrpo3sl YC. 3agauaMu CUCTEMBI YIIpaBJI€HUS YpE3BbIYaiHON CUTyaluei B 3ToM
pEeXUMeE SIBISIIOTCS pa3padO0TKa M OCYIIECTBICHHE JETANTbHBIX IUIAHOB MEPONPHATHI MO MpenyNnpe:KACHUIO
0o cmsrdyenuto nociencteuil YC Ha 0CHOBE 3apaHee MOATOTOBICHHBIX CLICHAPUEB €€ Pa3BUTHS U OTBETHBIX
neiictBuil. B pamkax yrnpaBiieHUs peau3ylOTCsl METOJIbl YNPEKIAIOIIETO BBIABICHUS BO3HUKHOBEHHS U
npu3HakoB pa3Buths YC 1 OBICTPOTrO pearnpoBaHusl Ha U3MEHSIONIYIOCS Ype3BbIYaliHyI0 0OCTaHOBKY.

[Iporuosuposanue Bo3MOKHOCTEH BO3HUKHOBEHUS YC U IPEeBEHTUBHOE IUTAHUPOBAaHUE 0a3UPYIOTCS Ha
PEryJIsIpHON OLICHKE TEHICHLMI pa3BUTUS TEKYLIEH CHUTyaluu, a TaKKe PecypcoB, HEOOXOIMMBIX AT €e
yIy4IIeHHs, CTAOMIN3all1 U CHIDKEHHS TSDKECTH TocneACTBU pa3Butus UC.

Tpemuii pesxcum - 9pe3BBIYAMHBIA - XapaKTepusyeTrcs 00CTOSTEIhCTBAMH, COBOKYITHOCTh KOTOPBIX B
COOTBETCTBMH C CYLIECTBYIOIIMMH HOPMAaTUBAMH OIIPEAEIACTCS KaK Ype3BblUaliHast CUTyanusl.

3agauu ynpaBJieHHUs B 3TOM PEKHUME SBISIOTCS ONIEpAaTHBHBIE JEHCTBUS 10 3aIIUTE 0OBEKTOB Pa3InYHOTO
THTIA OT OPAXKAOIIUX (PaKTOPOB, IPOBEICHHUE CIacATEIbHBIX U JPYTHUX HEOTIOXKHBIX padoT.

[IpakTuka mukBuganum YC MOKa3bIBaeT, 9TO HAWOOJEE CIIOKHBIM C JIFO00W TOYKH 3pPEHHS SBISETCS
HavyanbHbIA mepuol Bo3HUKHOBeHHS YC. OTCyTCTBHE NOCTOBEPHBIX CBEACHHA O CUTyalUU CIYXKUT
[IATATEIbHOU CPENOM Il BOSHUKHOBEHHUS U PACIPOCTPAHEHUS PA3NMYHBIX, KaK IIPaBUIIO, OUEHb IIIHPOKOro
JMaIla30Ha CIyXOB; OLCHOK, 3a4acTyI0 MOJSIPHBIX, IPETCHIYIOUINX Ha 10cToBepHOCTh. ChopMupoBaBIIHEcs
B 9TOT NEPUOJ OLIEHKH C OOJIBIINM TPYIOM IOAAIOTCS KOPPEKIINH, JOCTOBEpHAst KOMIIETEHTHAs: HH(OpMaLus
HE BOCIIPUHHUMACTCH. HN3Menenne MHEHUN 1 YCTaHOBOK, CJIOKHUBIINXCA B HavyaabHBIN Iepuoa u3-3a I[C(I)I/IHI/ITEI
HpOBepCHHOﬁ I/IH(bOpMaIH/H/I, OOCTUTACTCA JIMIIb CHUCTEMATUYCCKUMH LCJICHAIPABJICHHBIMH YCUIIUAMU,
npodeccuoHanbHbIe TOCTOBEPHBIE 3HAHUSI BOCIIPUHUMAIOTCS ¢ mpenyOexxaenrneM. B nemsx ¢popmuposanust
amekBatHoro mpezncrasieHuss o YC u ycrmoBusax paboOThl cieqyeT Haubojiee MIUPOKO IPAaKTHKOBATH
WCTIOJIb30BaHUE OTKPBITON HH(POPMALIMU O BO3HUKIICH Mpoodiieme.

Crnenyer uMerp B BuAy, uro B ycnoBusx UC Oonbiroe 3HaueHue umeeT (hopmupoBaHue oOpasua
necTBU. OTO 0COOCHHO Ba)KHO, KOIJa NPUHMMAEMble MEphl MPEJOCTOPOKHOCTH CBUAETEILCTBYIOT 00
AKCTPEMAIILHOCTH CUTYAIlMH, YTO BO3ACUCTBYET Ha BOCIIPHATHE M BOOOPaKEHUE YUaCTHUKOB Pa0OT, BENIET K
HapacTaHUIO HANPSHKEHHOCTH M TpeBoru. OOpaszen NeMCTBUI MO3BOJIAET MPEOAOJIETh HEOOOCHOBaHHOE (a
WHOT'ZIa 1 000CHOBaHHOE) YYBCTBO TPEBOT'H.
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»
[l1aHOBBI# pexUM UpesBblualiHasA CUTYyaLUs PexxuM iukBuganuu YC

Hepapxuyeckas cTpyKTypa @PopMHUpoBaHKe MAaTPUUHON CUCTEMBI
C XKECTKHUM pacnpe/ie;ieHneM ynpaB/eHus MoJ NpoeKT JUKBugauuu YC
byHKIU I
basa faHHBIX U WHpopMal MOHHO-TOUCKOBAsA CUCTeMa
yCTaHOBJIEHHbIE pOPMBbI C UHTeJIJIeKTya/IbHbIM UHTepdencoM 1
JIOKYMEHTOB HHTepaKTUBHOU B/]

Pucynox 1 — CxeMa cMeHBI peXKUMOB py BO3HUKHOBeHHH UC

CMeHy pexuMoB Tmpu BO3HHKHOBEHHH UYC »(pQEeKTHBHO MOXKHO pealn3oBaTh dUYepe3 pa3BepTHIBAHUE
TEXHOJIOTHIECKH 00eCIIeYeHHOT0 CUTyannoHHoro neHrpa (CLY).

Curyanuonssiii rientp (CLL) npeacrapnser co0oi nmoapasaeincHue, KOTopoe GyHKIIHOHUPYET OTACIBHO
nni Ha Oase MpeanpusiTHS M OnHMpaercs B CBoed paboTe Ha HMH(POPMALMOHHO-TEXHHYECKUH KOMILIEKC,
KOTOpBIA OCYIIECTBISIET MOHUTOPUHI NOTEHLIHAIBHO ONMACHBIX 30H Ha OCHOBE MHTETpAlMH Pa3HOPOJHOU
uHpopmanun. JlaHHble 0 HaOIIONAaeMBIX OOBEKTAaX M TEPPUTOPHUSIX MHTETPHPYIOTCS B OOMIYIO CUCTEMY U
ciry>kaT 0a30i AJIsl IPUHATHH PELICHUH Kak B YCIOBHAX (PYHKIMOHMPOBAHMS B IITATHOM PEXUME, Tak U B
yCIOBHSAX upe3BbIuaitnoil cutyauun (UC).

OCHOBHOH 3ajJlaueil CHUTYal[MOHHOTO IICHTpa sBseTcss (OpMUpOBaHUE 0a3bl JaHHBIX O 30HAX
MOBBIIICHHON ONACHOCTU C LEJNbI0 NPENOTBPALLECHUS YPE3BbIYAWHBIX CHUTyaludl WIM CKOpeHued ux
nmukBHanuy. OCHOBHBIE 3a/1a4M CUTYallMOHHOTO LIEHTPA:

— aHaJM3, MOJEIHMPOBAHHE, IMPOTHO3MPOBAHHE COCTOSHUS TEPPUTOPUN M MPOMBIIUICHHBIX
00BEKTOB;

— obecrieuenne WH(pOpMAMOHHOW 0a3bl TPUHSTHS PEUICHWH B paMKax peau3alud 3ajad
CTpaTErHuecKOro yIpaBieHUs U ONEpaTUBHOTO yrpasiieHus B ciydae UC;

— ofecrieueHre HHPOPMAITMOHHOH MMOJIICPIKKH PYKOBOJISIIETO COCTaBa TIPEATIPHSITHS,

— BCECTOPOHHHI aHaIM3 TEKYILIEH CUTYallH, a TAKKe MPOrHO3UPOBAHUE MOCIIEACTBUN IPUHATHS
pelIeHni;

— TOAJEpKKa YIPaBICHHUSA W paclpeesieHus 3ajad MeX/Iy dKCIIepTaMy B Iiporiecce pa3paboTKu
TUTAHOB Pa0OTHI M MIPHHSATHS YIIPABIICHYECKHUX PEIICHHH.

Kak yxe ObUIO CKa3aHO, OCHOBOW Ui pabOThl CHUTYAIIMOHHOTO IICHTPA SIBIACTCS MOCTYMAoIast
uHpopMaluss OoT HaOmomaeMoro oObekra. YeM Oojibllie CIOCOOOB IMoyydeHus HHGOpMaIuu Oyaer
3aJIeiCTBOBAHO, TeM Oojiee MOAPOOHBIA aHAIM3 MOXXKHO OCYIIECTBIATh. B IENTOM, BCIO MOCTYMAIOIIYIO
HHPOPMAITUI0 MOXXHO pa3/IeiuTh HA HECKOJIBKO KOMMOHEHTOB. OHM BCE TECHO CBSA3aHBI MEXIy COOOM,
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MO3TOMY BBIZICIIUTh WX B OTHACIBHBIC YPOBHH JIOCTATOYHO CIIOXHO. KaJplii HAa0Op KOMIIOHEHT peIacT
oTpezieNieHHBIN KPYT 3ajlad U MepeaeT JaHHble APyroMy KoMnoHeHTy. O0mas cxeMa cocTaBa mporpaMMHO-
anmapaTHOTO KOMIUIEKCA CHTYallHOHHOTO IIEHTpa aBapuitHO-CIIacaTeIbHOHN CITy>KOBI TOKa3aH Ha PUCYHKe 1.
CeHcopHasi cpesia MPeJICTaBIsieT CO00M COBOKYITHOCTh YCTPOWMCTBO TOMYYCHHS JAHHBIX O COCTOSHHUU
HabOmomaeMoro oobekTa. Croga MOXKXHO OTHECTH pa3IMYHBIC TaTYUKH, BUACOKAMEPHI, YCTPONCTBA IIepeaadn

b

Cpena annapaTHOM MO IIEPKKU
Cpena Bu3yann3aunk / \

OnepaTUBHBIN COCTaB

WHbopMarnoHHas MOJeJib CpeJibl

Pucynok 2 - CoctaB nmporpaMmMHO-alnapaTHOr0 KOMILIEKCAa CUTYallMOHHOTO LEHTPa aBapUiHO-
criacaTeNIbHOM CITyKOBI

UndopmanmonHas Moaeb cpesibl — 3TO0 HA0Op KOMIIOHEHTOB, ONMCHIBAIOIINX HAOMI0AaeMblli OOBEKT B
¢dopmansHoM Buzae. Croga MOXHO OTHECTH HAOOp MOHATHH cpeabl, rpadUyecKux NPUMHUTHUBOB JUIS
0TOOpaKEHHSI CTPYKTYPHBIX COCTABIISIONINX U JIp.

Cpena unHPOPMALMOHHONM MOJAEPKKU IO3BOJSIET HAKJIaAblBaTh IOJydaeMble JIaHHbIE Ha
WHPOPMALMOHHYIO MOZEJb. 3[eCh MOTIYT HCIOJIb30BAaThCS CHUCTEMbl MMHUTALMOHHOTO MOJEIHUPOBAHUS,
HEHpOHHBIE CeTH, TeOMH(QOPMAIIMOHHBIE CHCTEMBI.

Cpena armapaTHOM MOJIEPKKH — 3TO YCTPOUCTBA, 00ecieurnBaloIve nepeaady, XpaHeHHe 1 00padoTKy
JAHHBIX.

Cpelia BU3yanu3alyy Mo3BOJsIeT B HATIISTHOM BUJIE OTOOpakaTh coonpaeMbie qanHbie. Cro/ia OTHOCSATCS
9KpaHbl, MOHUTOPHI ¥ UHBIE YCTPONCTBA, BHIBOJIAIINE JAHHBIE.

OnepaTuBHBIA COCTaB — 3TO COTPYJHHUKH, KOTOPBIE OCYIIECTBIISIIOT MOHUTOPUHT U aHanu3 faHHbIX CII
JUISl pELICHUs] LITaTHBIX U ONIEPaTUBHBIX 3a1ad.

Takum oOpasom, ClI aBapuiiHO-criacaTeabHOU CIY»KObl JO/DKEH OBITh 0a30BBIM IOAPA3JICIICHUEM,
OTBETCTBEHHBIM 3a nipeaynpexaeaue YC. B cnyyae, ecnmu UC He ynanoch npenoTBpatuTh, nHPpopmarus CLI
JIOJKHA CITY>)KUTh OCHOBOHM pa3pabOTKM ONEpPaTUBHBIX IUIAHOB MEPONPHUTHH 1o JukBuaanun YC.

Nudopmanmonnas 6a3a i CUTYallMOHHOTO IIEHTPA

CucteMbl cOopa JaHHBIX € TPYAHOJIOCTYITHBIX 00BEKTOB MO3BOJISIOT OPTaHU30BaTh M aBTOMATH3UPOBATh
nporecc cbopa MHGOPMALKMK C TEPPUTOPUAIBLHO paCHpelesIeHHOM CeTH OOBEKTOB C HCIOJIb30BaHHEM
Pa3NUYHBIX KaHANOB cBs3u. CHCTeMa ONpEAEICHUS MECTONOJIOKEHHS OOBIYHO COCTOMT M3 IMOJICHCTEMBI
orpeieNieHusI KOOPJIWHAT, ITOJICUCTEMbI TTepe/ladu JIAHHBIX M TIOACUCTEMBbI YITPABICHUS 1 00pa0OTKH JIAaHHBIX.
[lo3uumoHupoBaHWe MOABIKHBIX M TPYAHONOCTYIHBIX OOBEKTOB MOXKET OCYLIECTBISTHCS C MOMOIIBIO
rio0ansHON cucTeMbl no3uunonupoBanust GPS nnu ciyraukooii cuctemsl [ JIOHACC.
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I'eoundopmanmonnas mnoacucrema curyanmonnoro neHrpa (I'MC CILI) npencraBnser coOoi
YIOPAOOYCHHYI0 CHCTEMY aHalu3a I€ONPOCTPAaHCTBEHHBIX AaHHbIX. CHCTEMa COAEP)KUT MaKCHMAalIbHO
JEeTaTU3UPOBAaHHYI0 KapTorpauuecKyro IOAJOXKKY, AaHHBIE OTpPAcieBble, PETHOHANbHBIE, I'OPOJICKHUE
o0yazaeT BO3MOXKHOCTBIO JOCTyNa K TEMAaTHYECKUM CIIOSM MPOCTPAHCTBEHHBIX JAHHBIX M BBOJA HOBBIX
nansbix. Coctas I'MIC CL] 3aBuCHT OT Ha3HaYeHHS CUTYAI[MOHHOTO LIEHTPA U 3a[ad, A PELICHUS KOTOPhIX
OH CO3JaeTCsl.

Crpyxrypa I'C, kak npaBuiio, BKIIOYAET YEThIpe 00s13aTeTIbHbBIE MOJCHUCTEMBI [4]:

1 . BBoga JaHHBIX, O6GCHC‘{I/IBaIOH1y10 BBOJ H/WIH o6pa60TKy MPOCTPAHCTBCHHBIX JAaHHBIX,
IMOJYYEHHBIX C KapT, MaTCprUaioOB JUCTAHIIUOHHOI'O 30HAUPOBAHUA U T. /.

2. XpaHeHI/Iﬂ 1 TOMCKa, MO3BOJIAIOMIYIO OINCPATUBHO IMOJNYYaTh AAHHBLIC JIsI COOTBECTCTBYIOLICTO
aHaJIn3a, aKTyaJIM3UPOBATb U KOPPCKTUPOBATH HX.

3. O6paboTky ¥ aHAIM3a, KOTOPAs JAaeT BO3MOXKHOCTH OLCHHBATH IIAPAMETPHI, PEIIaTh PACIETHO-
AHATTMTUYECKUE 321U,

4. Tlpencrapnenus (BbIauM) JAHHBIX B PA3IHYHOM BHAE (KApThl, TAGIHII, H300paKeHHs, OGIOK-
JarpaMMbl, TUPPOBBIE MOJIEIA MECTHOCTH U T.J.).

B nocnennne roasr pa3paboTka u miccnenoBanue cucreM nepenayun gaHHbIX (CII/]) ¢ ncnomszoBanmeM
CIIyTHHUKOBBIX U MHBIX KaHAJIOB CBA3M BEAYTCS Pa3INYHBIMHA KOMITAHUSMH B psife cTpaH Mupa. OCHOBHBIMHU
MPOM3BOIUTEISIMU COBpeMeHHOT0 0bopymoBanus CITJ] seistorces Cisco Systems, 3 COM, Allied Telesis, D-
linK. Bmecte ¢ Tem OOJBLIMHCTBO pPa3pabOTOK OSTHX M3BECTHBIX KOMIIAHUM OpPHUEHTHPOBAHBI Ha
WCTIONb30BaHNE KOHKPETHBIX THUIIOB KaHaJoB Oe3 mx wuHTerpauumd. He oOecrmedeHa B IOJDKHOW Mepe
HEeHTpan30BaHHast 00padOTKa pa3HOPOAHOM HHPOPMAITUH, TPOTPAMMHO-aINapaTHBIE KOMILIEKCHI ¥ LIEHTPHI
yTpaBiicHUS HE WHTETPUPOBAHKI B eIMHOE MHPOPMAIIMOHHOE MPOCTPAHCTBO. Ha phIHKE OTCYTCTBYIOT TaKKe
KOMIIJICKCBHI 7151 00ecleueHNs] HHTErpaluy AaHHBIX, TOCTYHAOMUX B MOOMIIbHbIE LIEHTPHl MOHUTOPUHTA C
OecriunoTHbIX JetatensHbIX anmapatoB (BIIJIA). Illupokne Bo3moxkHoctd BIIJIA mo MoHHTOpWHTY
JOCTaTOYHO OOJNIBIINX TEPPUTOPHIA C BO3IyXa UCIIONB3YIOTCS B OCHOBHOM aBTOHOMHO.

YipasieHue 3HaHUAMH B PaMKaxX dKCIIEPTHON CHCTEMBI

IIponeccsl NpHHATHA pEMIEHUH MOTYT OCHOBBIBATBCS HA JIMYHOM OIIBITE YYAaCTHHKOB IIpolecca
ynpasienust [3]. [To Mepe ocyliecTBICHUS CBOCH MPOPECCHOHAILHOW JEATEIBHOCTH (HOPMHUPYETCS OIIBIT,
KOTOPBIH B MOCJIEAYIOLIEM O3BOJISIET BBIIONHATE HEKOTOPBIE 3a1auu ropa3no OsicTpee u 3¢ dexTrBHEE. DTO
ONBIT MPEACTaBIACT COOOM WHTEIUIEKTyalbHbIH KanmuTan mnpeanpusths. CoBpeMEHHblE KOMIIAHUM H
NPENPUITUS JOJDKHBI CTPEMUTBCSI COXPAHATh 3HaHUS B (OPMalbHOM BHJE, YTOOBI UCIOJB30BATH UX B
JaNbHENIIEH AESATENIbHOCTH NPEANPUATHS, AAXKE €CIM KOHKPETHBIM COTPYAHMK — HOCHUTENb 3HAHUN —
nepecTaeT paboTarb HAa NPEANPHUIATHH. YIIpaBJICHUWE 3HAHUAMHU MNPEACTaBIAET COOOH CHCTEMAaTH4eCKUH
MPOIIeCC HCIIOIH30BaHUS U Mepeauu HHPOPMAIIUH U 3HAHUH, KOTOpBIE B JalbHEHIIIEM CMOTYT HCIIOJIb30BaTh
BCE COTPYAHUKU mpeanpustus. CucTeMa ymnpaBlieHHS 3HAHUSMH Ha TPEANPUATHH 00JajaeT HabopoMm
(hyHKITHIA:

- UMHTETpalMOHHasg - o0eclle4eHHE LEHTPAJU30BAaHHOTO XpaHEHHs W UW3BJICUEHHS 3HAHMH,
MPeOCTaBlIeHHE COTPYIHHKAM JOCTyNa K JAaHHOM WH(pOpPMAallMH, WCIONb30BaHHE 3HAHMW B TIpoIEccax
00y4eHHUs! COTPYJHUKOB, IPUHATHS PELICHUH;

- pacnpeienuTenbHas - yIOPSIA0UNBAHNE 3HAHUH, COOTHECEHHE UX C OIPEIEIEHHBIMU KaTErOPUsIMH, 10
Pa3IMYHBIM KPUTEPHUSIM;

- aHaJIMTHYeCKass — BBIOOP WH(POPMAIMOHHBIX PECYpCOB, aHAJIW3 WX Ha MpPEAMET HalHuus 3HaHWH,
OTIBITA;

- oOXpaHHas — o0ecreyeHrne COXPaHHOCTH 3HAHUH U MIpeaynpexkIeHHe YTeUKd HH(opMalny;

Cucrema yrpaBiieHHs 3HAHUSMHE TPEANTPUATHS aKKyMYJIUPYeT HHPOPMAIIUIO U3 Pa3IMYHBIX HCTOYHUKOB
u Oo0BbEeIUHATH WX B enuHoe 1enoe. MHdopmanms XpaHuTCs B pa3iuuHBIX (OpPMax, 3TO MOTYT OBITH
JOKYMEHTHI, 0a3bl JaHHBIX M 3HaHWH. MHpopManus u3 Takod CHCTEMBI JOCTYIHA AJsl BCEX COTPYAHUKOB
MPEINPUITHS U MOXKET OBITh UCIIOJIL30BaHA JJIsl €XKeHEeBHOW paboThl. KopriopaTnBHbIE 3HAHHS MOTYT OBITh
SBHBIMH — OTO KOHKpPETHBIE JlaHHBIE, IOKYMEHTBHI, TaOmumpl, uuppsl. OHU TepemaroTcss B HEKOM
(dopmanuzoBaHHOM Buzae. Bropoli BapuaHT 3HaHUH — CKPBITHIE 3HAHUS. DTO KaK pa3 U €CTh OIBIT KOHKPETHOTO
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COTPYIHHUKA, KOTOPBIH Ha OCHOBE (POPMANBHBIX TAHHBIX MOXET CAeaTh BHIBOA WIH IPUHATH ONMpPEACTICHHOES
pemenue. B nponeccax npeaynpexxaenns u muksuganuu YC onbIT KaXKA0TO COTPYAHNKA, KOTOPBIN YK€ ObLI
paHee 3aJeiCTBOBaH B MOJOOHBIX MPOLIECCaX, MOXKET ObITh OECLIEHEH U NTO3BOJIUTH COKPATUTh BPEMEHHbIE U
WHBIE 3aTPAaThl.

C penpio obecrieueHus] MaKCUMaIbHON HH(GOPMUPOBAHHOCTH PYKOBOJACTBA O CUTYAaLlMM IpeAsaraeTcs
WCIIONB30BaTh IKCIIEPTHYIO CHCTEMY cuTyannoHHoro nenrpa. (3C CLI)

OC CcHTyallMOHHOTO IIGHTpa OPraHoOB BIACTU MO3BOJSET 3HAYUTEIHHO TMOBBICHTH 3()()EKTUBHOCTH
yIpaBICHUECKUX MPOLECCOB M obecreuynBaeT MHPOPMAMOHHYIO MOANCPKKY NPUHSITUS YIPaBICHYSCKUX
peLIeHUH CTPATErHuecKoro ¥ TaKTH4eckoro yposHel. B OC nomxHbI OBITH peann30BaHbl HHCTPYMEHTBI AJIS
KOMIUICKCHOH W OMNEepaTHBHOW OLEHKH COCTOSHUS OOBEKTa YIpPAaBICHUS M CHUTYallMOHHOTO aHaju3a
BBISIBIICHHBIX TPOOJIEM.

Pa3pabotka nmporpaMMHOro odecredeHus 1151 CUTYallMOHHOTO LIEHTPa BCETrla UMEET psifi 0COOEHHOCTEH.
IlepBass W3 HHMX, BCTpEHAIOINAsACs €II€ HAa YPOBHE pa3pabOTKH KOHLEIHIMHM CHCTEMBI, — CIO0XHOCTh
¢dopmanuzanny QyHKIUNA ¥ aNTOPUTMHU3AINK HHOOPMALIMOHHBIX 3aj1a4, peaan3ylomux 3Ti pyHkuun. Kpome
TOro, B paMKax pa3pabOTKH CieAyeT O0s3aTeNbHO Y4YeCTh HEOOXOOMMOCTh CO3AaHUS U AajbHEHIIEro
KOHTPOJISI BBIITOJTHEHUS PETJIAMEHTA PEILIEeHHUs 3a1a4 C Y41€TOM MHOTOYPOBHEBOCTHU CTPYKTYP YIPABJICHUS, a
TaKXKe BO3MOXKHOCTH TOAKIIOYCHHUSI PA3IMYHBIX CTPYKTYp B 3aBHCHMOCTH OT KOHKpeTHOH curyamuu. C
Y4ETOM 3THUX OcOOeHHOCTeH mpu pa3paboTke WHPOPMAIMOHHO-aHAIUTHYECKOTO OOECTICUEHHUS! CHCTEMBI
0co00e BHUIMaHHE CIIeAyeT YACIUTh, Pa3BUTHIO AaHATUTHYECKOTO HHCTPYMEHTAPHUS, aBTOMATHU3ALIUH PEILICHHS
(YHKIMOHANBHBIX 33]]a4 ¥ JOCTYIY K O0JbIINM 00beMaM Pa3HOPOIHON HH(MOpMAILINH.

B pamkax OC Benercst equHBIH HHPOPMAIMOHHBIN pecypc, KOTOPBIH MpeacTaBisieT coboii 6a3y 3HaHUH,
coIep)Kalluii Kak CTPYKTYpHUpPOBaHHBIE (psIbl OAaHHBIX), TaK U HECTPYKTYpUPOBAHHBIE AaHHBIE (BUIEO,
HOBOCTHBIE JICHTBI, TOKYMEHTHI, KapTorpadguuyeckas uaGopManus u T. 1.). I OpuHATHS 000CHOBaHHBIX
pelieHud B CHCTEMax JOJDKHA aKKyMyJHpOBaTtbcs HWHQOpMaus, KOTopas OOECHeYHT BO3MOXKHOCTH
BCECTOPOHHET0 aHalu3a CUTyauuu. McrouHnkaMu Takoi MH(popManuu MOTYT ObITh 0a3bl 1 OAHKW JaHHBIX,
XpaHWIMIa MHGOpPMAaUKU OPraHOB BJIACTH, MECTHOTO CAMOYIPABJICHHUS, KOMMEPUYECKHX HPEANPHUITUH U
OopraHu3anuii, roCyJapCTBEHHOW CTAaTHCTUKH, OPTaHOB TOCYAAapCTBEHHOW pETUCTpalMd, KajgacTpa |
Kaptorpaduu.

B ocHoBe 0a3bl 3HaHWH JIEKUT UX TIPEJICTaBICHHE — OHTONOTHS [7]. DTO hopMabHOE TIPECTABICHUE,
OIMCBHIBAIOIIEE OCHOBHBIE MOHATHS NMPEIMETHOM 00JacTh, M3 COOTHOLICHUS M B3aUMOCBs3U. OHTOJIOTHA
CIIy’)KHT OCHOBOHM 0a3bl 3HAaHWUN O TpeAMETHON oOsiacTH. OHTOJIOTHS IMO3BOJIAET OOECHEUYUTh BBICOKYIO
3¢ GEeKTUBHOCT, TOHCKa HMHGOPMALUMU C Y4YeTOM KOHTEKcTa. ['eHepanus OTHENbHBIX 3HAHUH IIyTeM
COEAMHEHMS UX U3 Pa3IMYHBIX HCTOYHUKOB — 3TO MOT'YT OBITh 0a3bl JaHHBIX, 0a3bl 3HAHUH, OIBIT COTPYIHUKOB
— MO3BOJISIET UCTIOJIL30BATh 3TH 3HAHUS BCEMHU COTPYTHUKAMU TPEATIPUSTHSI WIA IPOTPaMMaMH.

Peszynomamer u 0bcyscoenue

Ha pucynke 3 mnpexacraBieHa oOmias cxemMa OHTOJOTHMH THPEAMETHON O00JIaCTH JIMKBHIAIMH H
npeaynpexaeHus YC. OHa cOIep KUT MOHITHS, KOTOPbIE OTHOCITCS Kak K pexxumy YC, Tak ¥ K IITATHOMY
pexkumy. OHTONOTHSI OIMCHIBAET TMPOIECCHl B3aMMOJIECHCTBHS MEXIYy OCHOBHBIM OOBEKTaMH, KOTOPHIC
3aJIeHCTBOBAaHbI B Tporeccax mnpeaynpexacaus u aukBugarmu YC. s knaccudukanuyd MOHATHR
WCTIONIb30BaHbl TeoMeTpuueckne Qurypel. Crocod Bo3AeicTBHS OOBEKTOB/TIOHATHI Jpyr Ha Jpyra
0003HaYEHBI CTPETIKAMU C TIOJIITUCIMH.

Ha pucynke 4 mpencrasieHa Oosee JeTaau3HpOBaHHAs CXeMa OHTOJOTHH MPOIECCOB JUKBUIAIIUH
YpE3BbIYAHON CUTYalUH.
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Pucynok 3 - OO1as cxema OHTOJIOTUY NPECTABICHUS 3HAHUN O TIPEIMETHON 00JIaCTH

3a aHanm3 cuTyauud U oOpaboTKy MHQpoOpManuu u3 0a3pl 3HAHWA OTBEYaeT MalluHa BbIBoga. [lpu
MOMOIIM €€ HWHCTPYMEHTANBHBIX CPEACTB TMPOBOAWUTCS aHANNU3 JAHHBIX O COCTOSHHUM KOHTPOJIUPYEMBIX
00BEKTOB B DAa3JIMYHBIX AacleKTaX, Ha OCHOBE IIOJYYEHHOH IIOJMHOM M [OCTOBEPHOH wuH(pOpManuu
OCYILECTBIISICTCS aHAJIU3 BBIBICHHBIX Ipo0JieM U yueT puckoB. DC MO3BOJISIET IPOBECTH CLICHAPHBIN aHATIN3
Pa3BUTHSL CHTYallUd C YYETOM BBISBICHHBIX MPOOJIEM U PUCKOB, a TaKKe BBIPAOOTATH PEKOMEHMAIMH TI0
NPUMEHEHUIO Mep /MJsl BBIIOJHEHHUs T[IOCTABJICHHBIX yIpaBieHUYeCKuX 3amad. llocme mpusATHS
YIPaBJIEHYECKOTO PELICHHUs IPU ITOMOIM HHCTPYMEHTOB MOYHO OCYIIECTBHUTH IUIaH-(aKTOPHBIA KOHTPOJb
WCTIOJIHEHUSI U OLEHUTh () ()EKTUBHOCTD U PE3yIbTaTUBHOCTH PEIICHUS.

Buemmnsist o6onouka DC CLI mpencraBnsier coboil cUcTeMy NpEACTaBICHUS JTAaHHBIX U Pe3yJbTaTOB
paboTbl MamHbI BeIBoAa. IHTEpdeiic SKcnepTHOM CUCTEeMBI IOJDKEH MPEAOCTABIATh YA0OHbBIE HHCTPYMEHTHI
O U3BJICUCHHIO 3HAHUH W MX BU3YaJIM3aIlH, TIOCKOIBKY B cirydae, eciin UC yxe mpou3oInuia, BayKHa Kaxas
CCKyHa i1 MUHUMU3AIUN €€ HOCJ'IelICTBHfI.
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AHATNSVPYET

B pesynbrare paboThl paccMOTPEHBl OCHOBHBIC NPUHLMIBI OPraHU3ALMM YIPABJICHUS IPOECKTaMU
JIESITeTbHOCTH ~ aBapUitHO-criacaTelIbHOW  CITy>KOBI. PaccMOTpeHBl  ypoBHM cOopa H  IpeJCTaBICHUS
WHPOPMAIIUK TPOTPAMMHO-TEXHUYECKOTO 00eCHeueHHs CUTYAllMOHHOTO IICHTpa aBapHiHO-CIiacaTelbHOM
cinyxObl. B HacTosiliee BpeMsl HaHHBIE XpaHATCS B BHJE 00JaKa TOYEK M B JaJbHEUIIEM YKPYIHEHHBIMH
MOJIEJIIMU MapKieaepuu. B pabore npennoxeHa MHOTOYpOBHEBAs CTPYKTypa cOopa ¥ XpaHEHHUs! TaHHbIX U3
pasHbIX UCTOYHUKOB. [IpencraBnena mporeaypa cMeHbl pexkuMoB (yHkunonupoBanus CLI. [IpemtoxkeHo
WCTIONIb30BAaHUE HSKCIEPTHOM CUCTEMBI CHUTYAllMOHHOTO LEHTpa JUis oOecredyeHusl aHajau3a NaHHBIX IS
npenoTBpaiieHuss M MuHuMuzanuu nocieactsuil YC. IlpencraBnensl oOmiasi W JeTajibHas OHTOJIOTHH
CUCTEMBI 00paOOTKH JaHHBIX JUIS IpeAynpexacHus u tukpuganun YC.

Buisoowst
B pamkax uccrnenoBanus Oblila JOCTUTHYTA 11€JIb, ONPE/ICICHHAS B Hadaje cTaThu. B pe3ynbraTe ObuH
oTpejieNieHbl W OIHCaHbl PEXHUMBI (DYHKIIMOHUPOBAHUS aBapUIHO-CIIacaTeNbHON CITykXObI, pa3paboTaHa
CTPYKTypa CHTYyallMOHHOTO IIeHTpa cOopa naHHbIX. s obecnieueHus 3 PeKTHBHOTO YIIpaBIEHUS, IPUHITHS
paIMOHAIBHBIX PEUICHUNA HeoO0XoauMa HH(pOPMAIMOHHAS CUCTeMa, HACTPOCHHAs Ha 00€CIIEYCHUE CHCTEMBI
npenynpexaeHus u auksunanuu YC Ha oobekTe. LlenecooOpa3Ho CTPOUTh TaKyr CHCTEMY Ha OCHOBE 0a3bl
3HAHUH, 00BETUHIIOMINX (PAKTHI U SKCIIEPTHBIN OIBIT COTPYAHUKOB MTPEITPHUSITUS.
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B.B. SBopckuii, ¥.V. YMmberos, C.P. Ycenos, A.O. Usanosa
ABapUsJILIK-KYTKAPY KbI3METiHiH KYMBICHIH aKINAPATTHIK KAMTAMACHI3 €Ty

JKympic aBapusIBIK-KYTKapy KBI3METIHIH JKYMBICHIH KaMTaMachl3 €Ty YIIIH aK[maparThl
KaJIBINITACTBIPY JKOHE CaKTayJbl YHBIMIACTBIPY HYCKAJIapbhlH 3epreneyre apHanrad. Kyrkapy
KBI3METTEpi KBI3METiHIH Heri3ri MiHeTi TeTerme xarnainapapy (TXK) TyblHAaysIHBIH aIbH
a;y OOJBIN TaOBUIANBL. ABapusfa KapChl albIH ajla KOCMapiayJablH THIMII Kimn jKyiemnepi
piktuMan TOK-HbIH maiiza OonyblH OoJpKan KaHa KOWMaM, THMICTI ajJibIH ajly IIapaiapbiH Ja
Ke37ieyl THic, Oyl peTTe TYBIHIANTHIH cangapiapisl emec, Oactanksl cebentepli xorora Oaca
Hazap aymapy Kaxer. JlepekTepai XKWHay MEH OHJEYJi OPTalIbIKTaHIBIPY VIIIH JepeKTepmi
BIKTHMAJT Kayill Ke3/1epiHeH OipiKTipeTiH )KoHe oJlap bl )KYMBIC TIEH TajJlay YIIiH BIHFAIIB TYpAe
YCBIHATBIH axyaJIJblK OpPTaNBIKTBI YHBIMJIACThIpraH *eH. Erep TereHule >xargail opbIH ajca,
IIetriM KaObuiiay KbUIIAMIBIFEl YIIKEH MoHTe Me. ExiHII KaFbIHaH, MennM/ep Heri3mi Typae
KaObuTHanysI Kepek. [llemim kaObuTaay Mpotiecinge 0ackapy mporeciHe KaThICYIIBUIAPIbIH )KeKe
Toxipubeci eckepiyi MyMkiH. ToxipuOe eHOCK MpPOIECIHAE >KUHAKTANAIbl JKOHE HAKThI
KbI3MeTKepre OaityianbicThl. OHBI CaKTall, KOCITOPBIH/A KOJIIaHyFa ThIpbicy yiuiH Ci3 axyasbIK
OPTANIBIKTBIH capanTaMalblK Kyiheci yirH VMHTeIeKTyan sl aknapaTTeK Heri3 O0NaThiH OiTiM
0a3achlH yHBIMIACTBIpa ajachi3. AXyainblK opTaiblKTeIH JDC 0Oackapy MporecTepiHiy
THIMJIUIITIH €JI9yip apTThIpyFa MYMKIHAIK Oepejii KOHE CTPATETHSUIBIK JKOHE TaKTHKAIBIK
JeHreinepaeri 6acKapyIbUTBIK MemiMAep Al KaObIayIbl aKIapaTThIK KOJIayIbl KaMTaMachl3
ereni. OK-ma Oackapy OOBEKTICIHIH Kal-KYHiH KeIIeHI >XoHEe dJKeleNl Oaranayra >KoHe
aHBIKTAJIFaH TpoOJieMaapabl CUTYaAlUSIIBIK TalIayFa apHaIFaH Kypaijaap icKe acbIpbUTybI THIC.

Tyuiin co30ep: aBapUsITBIK-KYTKAPY KBI3METI, 3UATKEPIIK aKIapaTThIK TEXHOJIOTHSIAP, TOTCHIIIS
xKarmail, Oumimmi Oackapy, axyalIblK OpTajiblK, OHTONOTWs, Oackapy, OimiM 0a3amapsl,
caparnrtamalbIK xynenep

V.V. Yavorksiy, U.U. Umbetov, S.R. Ussenov, A.O. Chvanova

Information support for the activities of the emergency rescue service

The work is devoted to the study of options for the formation and organization of information
storage to ensure the activities of the emergency rescue service. The main task of the rescue
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services is to prevent the occurrence of emergency situations (emergencies). Effective subsystems
of emergency proactive planning should not only predict the occurrence of possible emergencies,
but also provide for appropriate preventive measures, and emphasis should be placed on
eliminating the underlying causes, not the emerging consequences. To centralize data collection
and processing, it is advisable to organize a situational center that will integrate data from sources
of potential danger and present them in a convenient form for work and analysis. If an emergency
has occurred, the speed of decision-making is of great importance. On the other hand, decisions
must be made reasonably. The personal experience of the participants in the management process
can also be taken into account in the decision-making process. Experience is accumulated in the
course of work and is tied to a specific employee. To try to keep it and apply it at the enterprise,
it is possible to organize a knowledge base, which will be an intelligent information base for the
expert system of the situation center. The ES of the situational center can significantly improve
the efficiency of management processes and provides information support for strategic and
tactical management decision-making. The ES should implement tools for a comprehensive and
operational assessment of the state of the management object and situational analysis of the
identified problems.

Keywords: emergency rescue service, intelligent information technologies, emergency situation,

knowledge management, situation center, ontologies, management, knowledge bases, expert
systems
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The procedure for assessing and confirming safety requirements in coal mines

The general procedure for confirming safety requirements in the design process, its main goal is
the ability to assess the actually achieved level of personnel safety and the degree of fulfillment
of specified safety requirements, as well as the targeted organization of measures to ensure these
requirements at all stages of the life cycle of any technological object. At the same time, at the
design stage, the required level of work shift safety is laid down, during installation and
commissioning, testing - it is ensured, and at the operation stage - it is maintained.

Thus, there is a process of analysis and confirmation of compliance during the creation, testing
and operation of a technological object, which is procedurally carried out in the form of a phased
sequential control of the safety level of a work shift according to an iterative scheme: control of
the actually achieved level of safety (assessment of the degree of safety) - comparison with the
norm - development and implementation of a list of measures to ensure a given level of safety
(adjustment of the project, refinement of technical means, etc.) or a decision to implement the
next design stage. At the same time, the basis of management is a quantitative analysis of the
security process.

Key words: labor safety, safety requirements, technological object, hazardous production factor,
accident, mine, fault tree, work shift, labor safety, danger, mining.

Introduction

All cases of industrial injuries are the result of the manifestation of hazardous production factors (HPF),
a brief description of which is given in Table 1. All HPF can be divided into two classes [1].

To the first class are such groups of HPF, the formation of which in most cases is due to the state of the
rock mass surrounding the working, and the use of safety methods and means that do not correspond to this
state. OPF manifestations of this class can and should be predicted at the design stage of mining operations.
These include collapses of rocks and coal, sudden outbursts of coal and gas, explosions of gas and dust,
suffocation and poisoning as a result of gassing in workings, rock bursts, endogenous fires, water
breakthroughs, etc. It should be noted that the manifestation of the HPF of the first class is not always due to
shortcomings in the design of technological objects, they also depend on the wrong actions of the direct
executors of the work.

The second class includes such groups of HPF, which are caused only by incorrect actions of personnel
or the use of machines and mechanisms for other purposes in conditions for which they are not intended. This
class includes the force impact of explosive materials, vehicles and lifting mechanisms, the fall of a person,
the fall of an object, electric current, moving bodies, thermal and chemical burns [2].

The HPF given in Table 1 is a whole group of traumatic (accidents) that are identical in terms of
manifestations. Varieties of HPF included in separate groups differ from each other in the conditions and
reasons for their formation. One of the distinguishing features of underground coal mining is a significant
number of types of HPF, the manifestation of which is potentially possible in different mining and geological
and mining conditions. Knowledge of the totality of types of HPF of individual groups is necessary in the
guantitative assessment of labor safety at workplaces or in technological processes and in the organization of
work to ensure safe working conditions in mines.
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Main part

Methods. Implementation and control over the fulfillment of the specified safety requirements is
organizationally and technically carried out in accordance with the program for ensuring the safety of the
facility personnel [3]. Appropriate indicators can be used to solve the problem of quantifying the achieved
level of safety. The specific composition of indicators and their normalized values are determined by the mine
safety service. The choice of the nomenclature of these indicators depends on many factors and is determined,
first of all, by the need to assess the achieved level of safety of a work shift or the duration of the existence of
a technological facility as a whole, for which general (integral) indicators are used. In addition, depending on
the goals of the analysis, indicators can be used that characterize individual properties of process equipment
and control systems, directly or indirectly reflecting safety aspects.

Table 1. List of hazardous production factors
Ne | Hazardous  production Occupational injuries caused by HPF
factor
1 | Collapse of coal and rock | Mechanical damage from collapses, landslides, falls and fallouts of rock
and coal from roofs, faces and side mine workings (with the exception
of sudden outbursts of coal and gas and rock bursts)

2 | Machines and Mechanical damage by moving parts of machines and mechanisms (with
mechanisms the exception of vehicles and underground mechanisms)
3 | Vehicles and lifting Mechanical damage by vehicles intended for the transportation of goods

and people, lifting and transport equipment (with the exception of
conveyors that are part of machines and complexes)

4 | Falling objects Mechanical damage from falls from any height of support elements,
equipment, materials, tools
5 | Fall of man Mechanical damage due to falling people from any height, including
falling people on foot and falling from vehicles
6 | Electricity Electrical injury (burns, cardiovascular disorders, etc.)
7 | Breakthroughs of water, | Damage from exposure to water and pulp, suddenly erupted from mine
quicksand, silt pulp workings, reservoirs, pipelines
8 | Asphyxiation and Exposure to harmful and inert gases (excluding exposure to gases from
poisoning (gassing of fires, sudden emissions, methane and dust explosions)
workings)

9 | Force impact of explosive | Mechanical damage arising from an explosion

materials

10 | Sudden release of coal Impact from any traumatic factor caused by these gas-dynamic
and gas phenomena

11 | Explosions of gas and Impact from any traumatic factor caused by these gas-dynamic
dust phenomena

12 | underground fires Impact from any traumatic factor caused by fire (endogenous or

exogenous)
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13 | moving bodies Mechanical damage caused by loose materials (coal, cement, etc.) when
unpacking bunkers, moving ropes, etc.

14 | bouncing bodies Mechanical damage by fragments, pieces formed during installation and
repair work

15 | Thermal burn Exposure to heated parts of equipment, liquid, gas, steam

16 | chemical burn Exposure to acids and caustic alkalis

An effective solution to the problem of assessing the success of completing a work shift in terms of
meeting the requirements for ensuring personnel safety is largely determined by the correct choice of methods
and models of safety analysis.The methodology for assessing and confirming the safety requirements for the
personnel of an object, depending on the stage of the object's life cycle, the composition of the initial data
available and the methods for obtaining them, can be based on the use of various research methods. The most
widespread are the logical-probabilistic method of analyzing the structural diagrams of functioning, the "fault
tree" method, the statistical method for analyzing the safety of work shifts, and combined methods. To assess
the level of safety of work shifts, mathematical models (analytical and simulation) are widely used. To solve
this problem, in the process of developing and testing specific samples of equipment and control systems of a
technological object, a set of models is used: physical (analogues), semi-natural, space-like (models, stands),
etc. [4].

Confirmation of safety requirements is carried out both for the object as a whole and for its component
parts in accordance with the requirements of regulatory documents. These indicators are considered confirmed
if [5]:

- all items of the program for ensuring the safety of the facility as a whole and its components, as well as
the relevant test programs, have been completed;

- numerical values of safety indicators obtained by calculation at the design stage, not lower than those
specified in regulatory documents;

- numerical values of indicators obtained with a given confidence probability y by calculation-
experimental or experimental means (using test or operation results), not lower than those specified in
regulatory and technical documents;

- quality safety requirements are met to the required extent.

Confirmation of safety requirements is carried out during the development of working documentation, in
the course of design, during testing of systems and assemblies, of the facility as a whole.

Fault tree method. The construction of a "fault tree" is based on a logical-analytical method based on the
establishment of cause-and-effect relationships between individual events and possible states of the system
under consideration. The process of building a “fault tree” is, to a certain extent, heuristic in nature and requires
a deep knowledge of the functioning of the system under consideration and the nature of the main influencing
factors, as well as the use of experience in the design and operation of similar technological objects [6]. The
essence of the method is as follows:

1) each specific type of system failure, considered in the analysis as a complex event (it is called the main
one), is divided into simpler events that cause the appearance of the analyzed type of failure (cause of failure);

2) the relationship between the causes and the main event is determined using the logical operators
"AND" and "OR";

3) from the identified causes of the occurrence of the main event, those that should be sequentially studied
further in detail are distinguished, while each such reason is considered as the main event for subsequent
analysis according to the principles of p.p. 1) and 2);

4) the considered events and their relationships are sequentially depicted using the accepted symbolism
of the graphical representation of events, logical operators and connections between them in the form of a
logical "tree" of the analyzed failure;

5) the entire unsubscribed process is iteratively repeated until all the events that need to be studied in
detail within the framework of the ongoing analysis are considered, and only the main (initial) events remain
that are not further considered during the analysis, signs of stopping the event analysis process are :

- the event does not require further analysis, since it has all the necessary information;
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- the event has an insignificant effect on the analyzed event, the main event in relation to it;

- there is no information on the event;

6) a qualitative analysis of the obtained "fault tree" is carried out to identify the causes of failures,
determine dangerous and non-dangerous failures of system elements, determine the range of values of the
controlled parameters of the system, establish a set of dangerous and non-dangerous types of system failures;

7) the probabilistic indicators of the considered failure mode are determined, while formulas are used that
relate the corresponding probabilistic indicators of the head event of the "fault tree" and the main events, which
are considered as initial data for the calculation.

Features of the assessment and confirmation of safety requirements in the design process.

Confirmation of safety requirements is carried out by the calculation method and is supplemented by a
qualitative and engineering analysis of the operation of the facility and its equipment and control systems in
the event of various failures (for example, the admissibility of a second failure at the same time interval of the
work shift or in the same unit based conditions for the absence of their influence on the safety or degree of
danger of various accidents as a result of its expert evaluation) [7]. When calculating the values of indicators
for ensuring the safety of a work shift, as a rule, the goals are to analyze the adequacy of the requirements for
the reliability of individual systems and units of an object, assess the degree of compliance of the adopted
design and circuit solutions of the object as a whole and its systems with safety requirements, as well as the
sufficiency of the composition and logic of using methods exit from the calculated accidents.

The assessment of the work shift safety level includes the following work sequence:

- development of initial data;

- analysis and compilation of a list of possible accidents for all technological operations and time
intervals;

- calculation of the probabilities of occurrence of possible accidents;

- determination of the degree of danger of accidents for their verification on models and stands, carrying
out bench, preliminary and mine tests;

- calculation of the safety levels of the work shift according to a certain methodology, taking into account
the ways of exiting the accident and the consequences of each accidents for the safety of the work shift [8].

Since, on the basis of ensuring the overall specified level of the safety indicator of the work shift, the
rationing (distribution) of safety requirements for individual elements and systems of the facility is carried out,
a gualitative analysis and quantitative assessment of the safety of work shifts, as well as confirmation of these
requirements are carried out both for the facility as a whole and for its individual units and systems [9].

The assessment of the safety of performing an order task as a whole is carried out taking into account the
use of all systems, equipment operating modes and technological operations. The result of the assessment is a
conclusion on the compliance of the equipment, control systems and the facility as a whole with the specified
safety requirements and proposals (if necessary) for ensuring these requirements.

The procedure for assessing the values of safety indicators

The calculation of the values of the safety indicators of the work shift is carried out in the above sequence:

- preparation of initial data for assessing the level of safety of the work shift

- analysis and compilation of a list of possible emergency situations

- calculation of the probabilities of manifestation of possible emergency situations

- determination of the degree of danger of emergency situations

- determination of the composition of emergency situations for their verification on models and stands

- calculation of the safety level of the work shift

- confirmation of safety requirements during testing.

- features of assessing the safety of the facility personnel based on the results of worked shifts [10].

A quantitative analysis of the safety of work shifts is carried out to determine the actual level of safety
achieved in the real conditions of work shifts according to statistical data on emergency situations. The
obtained statistical estimates are approximate, random and depend on the total number of work shifts or the
total lifetime of the technological object. The error in determining safety indicators is estimated using
confidence intervals by methods of mathematical statistics. To assess the achieved level of safety, as a rule,
statistical data on the number of Accidents, the total operating time of the facility, the number of work shifts
are required. The safety of a work shift according to statistical data can be assessed both integrally (for
example, by analyzing data on all types of Accidents) and by individual factors (taking into account accidents
related to individual factors: causes, sources of occurrence, degree of danger, etc. ). the approach to assessing
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indicators for compliance with the requirements is similar to the approach in the experimental development of
an object (tests).

Conclusions

The reliability of the estimates obtained increases with the increase in the volume of statistical data on
accidents. Therefore, sufficiently reliable estimates of work shift safety indicators can be obtained only for a
long number of observed work shifts. The main advantage of these indicators is their objectivity: their
calculation is not associated with any assumptions, assumptions, simplifications. The main drawback is
associated with the possibility of including them in the process of managing the security level only after the
object has been used for its intended purpose and sufficient statistical material has been accumulated.
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b.E. Ucakos, JI.A. ABnees, H.P. X Konmmaram6eTos, 3.H. XKymaresa
Kemip maxranappiHaarsl Kayincizaik Tajantapbid 6arajay xoHe 0eKiTy TopTioi

XKobanay mnporecinme Kayilci3mik TananTapblH pacTayIblH Kajlbl TOPTiOi, OHBIH HETi3Ti
MaKcaThl TIEPCOHAI KAYIICI3MITiHIH iC JKY3IHIE KOJI KETKI3UIreH JeHreliH JKoHe OeNrieHTeH
KayilCi3MiK TaJanTapblHBIH OpPBIHIAYy MJopeKeciH Oaranay MYMKIHZIT, COHJai-aKk OCBHI
TananTap/bl KAMTaMachl3 eTy OOMbBIHINA IIapaiapabl MAKCATTHI YHBIMIACTBIPY OOJIBIIN TAOBLIA/Ib.
Ke3 KEeJIreH TEeXHOJOTHSUIBIK OOBEKTiHIH eMIpIiK HUKIiHIH OapiblKk ke3enaepi. bym perre
)o0aay Ke3eHiH/Ie dKYMBIC aybICBIMBI KAYIIICI3ITHIH KQXKETTi IeHrei Oenriienei, MOHTaX 1Ay
JKOHE iCKe KOCY, ChIHAy Ke3iHJIe — KAMTaMachI3 eTiJIe/Ii, all Mai1aiany Ke3eHiHIe — CaKTaja bl

Ocpuiaiiina, UTepaisuIbIK cXxeMa OOMBIHINA )KYMBIC aybICBIMBIHBIH KaYIiTCi3/IiK JIEHIeiiH Ke3eH-
Ke3eHMEeH Oakpulay TypiHAE MpOLeIypalblK TYpAE >Ky3ere achIpbUIATBIH TEXHOJIOTHSIIBIK
00BEKTIHI KYpy, ChbIHAY KOHE MakjajaHy Ke3iHJe COMKECTIKTI Tajjay >KOHE pacray Mpoieci
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KYpeni. : KayilCi3miKTiH HaKThl KOJI JKETKi3UIreH JeHreWin Oakpuiay (Kayincizgik IopekeciH
Oaranay) - HOpMaMeH CaJBICTBIPY - KayINCi3MiKTiH OepiireH AeHreiliH KaMTaMachl3 eTy OOMbIHIIA
ic-mmapanap Tiz0eciH a3ipiey KoHe )Ky3ere achlpy ((KoOaHBI TY3eTY, TEXHUKAJIBIK KYpalaapisl
KETUIIIpY *koHe T.0. .) HeMece KeJieci sko0anay Ke3eHiH Ky3ere acblpy Typainsl memiM. COHbIMEH
Oipre GackapyAbIH HETi31 KayilCi3AiK MPOIeCiH CaHABIK Tajlaay OO TaObLIa IbL.

Kinm ce30ep: eHOek KayilCi3firi, Kayimnci3mik Tajantapbl, TEXHOJIOTHSUIBIK OOBEKT, KayiITi
OHIIPICTIK (haKTOp, aBapHs, IIaxTa, aKayJIbIK aFalll, )KYMBIC aybICBIMBI, eHOCK Kayirci3Airi, Kayil,
Tay-KeH OHIIPY.

B.E. Ucakos, JI.A. Anees, H.P. XKonmaramberos, 3.H. JKymamiesa
IopsiToKk ONEHKHU U MOATBEPKIeHNS TPeOOBAHUI 10 0€30MACHOCTH B YTrOJIbHBIX IIAXTAX

OOt MOpAIOK MOATBEPKACHHS TpeOOBaHNH 0€30MacHOCTH B MPOIIECCe MPOSKTUPOBAHUS, €€
OCHOBHAsi IeJlb — BO3MOXHOCTb OIIGHKH PEaITbHO JOCTHUTHYTOTO YPOBHSI 0€30IacHOCTH
MepcoHana ¥ CTENEHH BBIOJHEHUS 3aJaHHBIX TpeOOBaHWI MO OE30MaCHOCTH, a TaKXkKe
IeJICHANPABIICHHAS OPraHU3alisl MEPONPUATHII IO 00ECIIEUCHUIO YKa3aHHBIX TPEeOOBaHWH Ha
BCEX CTaJUsIX JKU3HEHHOTO LUKIJIA JII000T0 TEeXHOIOrn4eckoro oobekra. [Ipu aTom Ha craaun
MPOSKTUPOBAaHUS TPeOyeMblii YpOBEHb O€30MAaCHOCTH pabdoueii CMEHBI 3aKJaJbIBACTCS, IMPU
MOHTQ)XHO-HaJIAIOYHBIX PA00TaX, UCIBITAHUAX — 00ECIICUNBACTCS, & HA CTAJIUU IKCIUTyaTallud —
MOJICPIKUBACTCS.

Taxum 006pa3zoM, UMeeT MECTO MPOIIeCC aHAIM3a U MTOITBEPXKICHHSI COOTBETCTBUS NPU CO3/IaHUH,
WCTBITAHUSX W DKCIUTyaTallil TEXHOJIOTHUYECKOTO O0BEKTa, MPOLECAYPHO OCYHICCTBISEMBIA B
BHUJIC MO3TAITHOTO TOCIEI0BATEIBHOTO YIIPABICHHS YPOBHEM O€30MacHOCTH pabovell CMEHBI 10
UTEPAIIMOHHOM CXeMe: KOHTPOJIb PeaibHO JIOCTUTHYTOTO YPOBHS 0€30MacHOCTH (OLIEHKA CTENICHN
0€30MMacHOCTH) — CPAaBHEHHUE C HOPMOM — pa3pab0TKa M peaiu3alus MepeuHs MEPOIIPUITHI 110
o0ecredeHuIo 3aJaHHOTO YpPOBHS 0€30MacHOCTH (KOPPEKTHPOBKA TMPOEKTa, I0paboTKa
TEXHUYECKUX CPEJICTB U T.I.) WU MPHUHATHE PEHICHUS HA PEaM3alUI0 MOCIEAYIOeH CTaaun
MpOoeKTHPOBaHUsl. [Ipr 5TOM OCHOBY YITpaBJICHHUS COCTABIISIET KOJMUECTBEHHBIN aHa M3 IIpoliecca
obecniedeHus: 6€30MaCHOCTH.

Kniouegvie cnosa: 6€30macHOCT Tpyaa, TpeOOBaHUS OE€30MaCHOCTH, TEXHOJIOTNYECKHH 00BEKT,
OTIACHBIN MPOW3BOJICTBEHHBIN (DAKTOP, HECUACTHBIN CITydaif, IaxTa, AEPeBO OTKa30B, pabouas
CMEHa, 0e3011aCHOCTb TPY/a, OIaCHOCTb, TOPHBIE PaOOTEHI.
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b.E. Ucakos, JI.A. Asnees, E.K. KonakbaeB
Kapazanounckuii Texnuueckuii Ynusepcumem, Kapaeanoa, Kazaxcman

3ananue TpeOOBaHMI IO 0€30MMACHOCTH

B naHHOIi cTaThe paccMOTPEHBI MOIXO0/Ibl HOPMHUPOBAHUS YPOBHS 0€30IaCHOCTH PaOOYUX CMEH,
TaKHe KaKk HOPMHPOBAHHE YaCTOT MOSIBICHUS HEIUTATHBIX CUTYaLlUid B TeUCHUE paboueii CMEHbI
Y KOJIMUECTBEHHOTO MTOKa3aTesIsl ypoBHs Oe30nacHOCTH pabodeii cMeHbl. HopMupoBaHue ypoBHS
0e3omacHOCTH pabOYMX CMEH MPEACTaBISET COOOW MHOTOILIAHOBYIO MPOOJEMY, TaK KaK OHO
JIOJDKHO PEIIAThCsl MUCXONS U3 SKOHOMHYECKHX, TEXHMYECKHX, MOPAIBHBIX U COLHUAIBHO-
HOJIMTUYECKUX acleKkToB. OTMEUEHO, YTO HOPMUPOBAHUE WIIM PACIIPE/ICIICHUE TPEOOBAHUIA 110
0€30IacHOCTH Ha 3JIEMEHTHl TEXHOJOTMYECKOro 00BbEKTa MCXOAS M3 oOecreueHHs 3aJaHHOTO
3HAYCHHs IMOKa3aTessi YPOBHS OE30MacCHOCTH Ha OOBEKTE B LEJIOM IMPOHM3BOJHUTCS METOJOM
MOCIIe0BATENbHBIX pHOMKeHHi. COrlIacHO CAENaHHOMY BBIBOJY, YKa3aHHbIC TPEOOBaHMS 110
CBOEMY COCTaBY M COJICP)KaHHIO CYIIECTBEHHO 3aBUCAT OT THIA TEXHOJOTHYECKOTO OOBEKTa,
YPOBHA pa3BUTHUA TEXHOJIOTHYCCKOI'O O60py,ILOBaHI/Iﬂ U CHCTECM KOHTPOJISI U YIIPaBJICHUA,
HAKOIUICHHOTO OIbITa 00ecreueHus] 0e30MacHOCTH, CICJOBATEIBHO JODKHBI 3a1aBaThCs IO
KOHKPETHBIN TeXHOJIOTHUECKUH OOBEKT C YUETOM MEePEUUCICHHBIX (DaKTOPOB.

Kuroyesvie cnosa: 6€30mMacHOCTh, TOBBIMIEHHE 0€30MaCHOCTH, HA/Ie)KHOCTh, pabodas CMEHa,
MEPCOHAN, PHUCK, BEPOSTHOCTh, HOPMHPOBAHHE YACTOTHI, aBapHiHAs CHUTYaIlUsl, HEIITATHAs
CHUTYyaIus.

Beeoenue

TpeboBanus ypoBHS prcKa, OJIN3KOT0 K HYJIIO, IPEACTABISIOTCS HEPEATUCTHYHBIMU, IOCKOJIBKY TpeOyeT
O4YeHb OOJIBIIMX 3aTpaT MPU CO3AaHUHM TEXHOJIOTMYECKOro o0beKTa M maxThl B HenoM. Kpome toro, mpu
pacrpe/ielieHiH HHBECTHIIMI Hapsly ¢ 3aTpaTaMH Ha oOecrieueHre 6e30MacHOCTH, HEOOXOAMMO YUUTHIBATH
3aTpaThl Ha oOecreyeHne HaJECKHOCTH U LeIeBOH 3((PEKTUBHOCTH TEXHOJIOTHUECKOTO YHacTKa M LIAXTHI B
LEJIOM. DTH COCTaBJISIOLINE TECHO B3aUMOCBSI3aHbI MEX Iy co00il. IIpu Bapuanuy npoeKTHBIX XapaKTEPUCTHK
neneBoi d(QQEKTUBHOCTH M HAJACKHOCTH HAOIIONAIOTCS BTOPHYHBIE HM3MEHEHHS TEXHOJIOTHYECKHX
nokazareneid o0bekra. TakuM 00pa3oM, yBelUYEHHE HAJCKHOCTH TEXHOJIOTMYECKOro O00Opy/IOBaHUS U
CHCTEM YIpaBJICHUs 3a CUET PE3ePBUPOBAHMS BBI3BIBAET HM3MEHEHHMs MPOEKTHOro OajaHca 3arpar Ha
AKCIUTyaTalHi0 00BEKTa, TO ECTh MEPOIIPUSATHE, HAIIPABICHHOE Ha MOBBIIICHUE O€30MMaCHOCTH, B UTOTE MOXKET
MIPUBECTHU K €€ CHIKEHHIO.

Ocnosnas uacmo

HocTtmwkenne OanaHca MEXAy XapakTepUCTUKaMH 0e30macHOCTH, 3((EeKTHBHOCTH, HAIEKHOCTH H
CTOMMOCTH B paMKax HPOEKTHBIX OrpaHMYCHUH NPUBOJUT K TOMY, YTO YPOBEHb pHCKa OylIeT HMETb
OTIpeIeTICHHBI MUHUMYM, OTJIUYHBIN OT Hyns [1].

IIpn HOpMHpOBaHHMH YypOBHSI 0€30HMacCHOCTH pabodWx CMEH HeOOXOAMMO YYHUTHIBATH CIIEAYIOIINE
¢axTops! [2]:

- o0l ypOBEHB Pa3BUTHS TEXHUKU U TEXHOJIOTHHA B yTOJEHOW MPOMBIIILIEHHOCTH;

- YICIIEHHOCTh pabovmnx Opuran;

- KPaTHOCTh MCIIOJIb30BAaHUsI TEXHOJIOTHYECKOr0 000pyIOBaHUS U CUCTEM KOHTPOJIS U YIIPABJICHUS;

Bo3MmokHO Ba moJx0/a K HOPMHUPOBAHHUIO YPOBHs 0€30MaCHOCTH: HOPMHUPOBAHHUE YACTOT MOSIBICHUS
HemratHeix cutyanmu (HmC) B Teuenme pabGoduell CMEHBI M KOJHMYECTBEHHOTO TIOKA3aTens YPOBHA
0e30MacHOCTH paboYeit CMEHHBI.

84



BECTHUK Ky Ne 1 (36) 2022 e.
Pa3oden 3. «TexHUYECKUE HayKu U mexHOos102uu»

Hopmuposanue wacmom nosenenus HuC 6 paboueii cmene.

Jlrob6as HmC, Bo3HmKaromas B TedeHHe pabodeil CMEHBI, pacCMaTpPHBAETCA C ABYX TOUYEK 3PECHHUSA:
OTIACHOCTH €€ MOCJIEICTBUI H JOIMYCTHMOW YaCTOTHI €€ BO3HUKHOBCHUSI.

Mo crenenu onacHocTy HiC fensrTcst Ha caeMyroIye rPyIIbl: BRI3BIBAIOIINE YCI0KHEHHUEC BRITIOTHCHHUSI
TEXHOJIOTHYECKON KapThl, aBapuiHBIC, OTIacHBIC 1 KaTtacTpodudaeckue [3].

C ToYKHM 3peHUs] BOBMOKHOCTH BO3HUKHOBeHHss HmC MpUHATO BBIIENATH TSITh OCHOBHBIX YPOBHEH
4acTOTHl WX MOSBJICHUs (B pacyere Ha | yac pabodyeld CMEHBI): TIOBTOPSIONIUECS, YMEPEHHO BEPOSTHBIC,
MaJIOBEPOSATHBIC, KPaliHE MAJIOBEPOSTHBIC U TPAKTHUCCKU HEBEPOSITHBIC,

CMBbICT HOPMHPOBAHHS CBOJUTCS K KauyeCTBEHHOMY COIOCTaBJICHHUIO cTerneHH omacHoctd HmC c
YacTOTOW WX BOSHUKHOBEHMUS: YeM OITACHEE CUTYAIlHs, TEM MCHBIIIE JOMyCTUMAs YaCTOTa €€ BOSHUKHOBEHUS
(Tabmuna 1).

Tabmuma 1 — YpoBHH yacToT nosiBinenns HemratHo! curyarmn (HmC)

Tun HwC YpoBHU yacTtoT noasiernma HwC | AuanasoH yactot A HwC, yac?
HewTaTHble cUTyaumu, MNosTOpAtowmeca A>1073
BbI3bIBaOLLME YCAOKHEHNE 107 <7 < 10-3

o <A< 107
BbINO/HEHWA TEXHO/IOTMYECKON YMEPEHHO BEPOATHLIE 07" =A=10
KapThbl
OnacHble ManoBepoATHbIe 1077 <A<10°°
ABapuitHble KpaiiHe BeposTHble 1079 <A <1077
KaTacTpoduryeckune MpaKTnyeckn HeBepoATHbIE A<107°

VYkazanHble B Tabnuie | 3HaueHHA YAaCTOT MOTYT COOTBETCTBOBAThH CIEAYIOLIEH MOBTOPSIEMOCTH
ykazanHbeix HmC:

- MOBTOPSIOIIMECS HEIITATHBIE CUTYAIIMH MOTYT BO3HUKHYTH OJIH HJI HECKOJILKO pa3 3a BpeMsi padodeit
CMEHBI,

- YMEPEHHO BEpOATHBIE HEMITATHbIE CUTYyallul MOTYT HE BOSHUKHYTh B OIHOW paboyueil cMeHe, HO MOTYT
BCTPETHUTHCS HECKOJIBKO Pa3 3a BpeMsl SKCILTyaTallil JAHHOTO TEXHOJIOTUYECKOT0 00hEKTa;

- MaJIOBEPOSITHBIC HEIUTATHBIE CUTYyallMH MOTYT HE BOSHMKHYTH BOOOIIE MM BO3HUKHYTH €IWHHUYHOE
YHCII0 pa3 3a BpeMsl SKCIUTyaTalud 00beKTa JaHHOTO THUIIA;

- KpaifHE MaJOBEpOSTHbIE HEIITATHBIE CHUTYallMM MOTYT IIOSIBUTBCS 32 BpeMsl OKCIUTyaTaluu
TEXHOJIOTHYECKOTO 00hEKTa KaK UCKITIOUUTEIBHOE SIBJICHUE;

- TPAaKTHYECKH HEBEPOSTHBIC HEIITATHBIE CUTYaIllUH JOJDKHBI PACCMATPHBATHCS KaK HEBO3MOKHBIE C
TOYKH 3PEHUS UX MOSBIICHUS B JAHHOM TEXHOJIOTHYECKOM OOBEKTE 32 BPEMSI €T0 IKCILTyaTalluH.

I'nmaBHBII HETOCTATOK 3TOTO CITOCc00a 3aKITI0YAETCS B TOM, YTO IPH HOPMUPOBAHUH YACTOTHI MOSBICHHS
HEIUTaTHBIX CUTYallMH YPOBEHb 0€3011aCHOCTH HETIOCPEACTBEHHO KOJMYECTBEHHO He HopMupyeTcs [4].

Hopmuposanue xonuuecmeeHH020 3HAUEHUs NOKA3ames YposHs Oe30nacHocmu paboyueli CMeHbi.

B »sTOM moaxoje ypoBeHb 0e30macHOCTH pabounmX CMEH 3aJaeTcsi KOJMYECTBEHHO C ITOMOIIBIO
KOHKPETHOT'O ITOKa3aTesl, B KOTOPOM CIIEIyeT YUUTBIBATh CIECIIOYIINE OOCTOSTENbCTRA!

1) U1 TEXHUYECKOro MPOEKTHPOBAHMS YAOOHEEe pean30BaTh HOpMY 0O€30MacHOCTH pabodel CMEHBI,
€cJIM OHa 33j1aHa B BEPOSTHOCTHOH (opme;

2) B 9KCIUTyaTali yJ00Hee KOHTPOJIUPOBATH BBITIOJHEHHE HOPMBI MO Pa3IMYHBIM CTATHCTHYECKHM
rnmokaszaressim [S].

Jiis paspelieHust 3TUX MPOTHBOPEUMH CIIEAYET IOJIb30BATHCS CBS3SIMH MEXKAY CTaTUCTUYECKUMH H
BEPOATHOCTHBIMH TOKA3aTENIIMU OE€30MIaCHOCTH pabodeil CMEHBI.

3a kputepuii 6e3omacHOCTH paboueit bepeTcst BEpOSITHOCTL Py 071aromnoiy4Horo BoO3BpalieHus: Opura sl
Ha TIOBEPXHOCTH B MPOLIECCE BHIMOIHEHUS TEXHOIOTMYEeCKOH KapThl. McxoqHOM o3uIMel pu 3TOM SIBIISIOTCS
TPH HE3aBHCHUMBIX UCX0J1a, COCTABIISIONINX MOIHYIO TPYIITY COOBITHI:

1) BBIONHEHWE TEXHOJIOTMYECKOW KapThl M OJAromoOiIy4HBIN BBIXOJ Ha IOBEPXHOCTH (BEPOSTHOCTH
cobbiTus B,);
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2) mpexIeBpeMEHHOe IpeKpalieHue pabouell cMeHBl Ha HEKOTOPOM JTane M OJaronoiy4Hoe
BO3BpAII[CHUE [IEPCOHAIA Ha TIOBEPXHOCTD (BEPOSITHOCTH COOBITHS P, );

3) aBapwiiHoe MpeKpaineHre padoueii CMEHBI ¢ KaTaCTPOPHUECKIM HCXOIOM (BEPOSATHOCTE COOBITHS B, ).

Ucxonst ux atoro B, + P, + P, =1,aPg = F, + P,.

s onenku 6e3omacHOCTH paboyeii CMEHBI [6] MOTYT Tak)kKe CIIOTIb30BaThCS U APYTHe CTATHCTUIECKUE
Y BEPOSTHOCTHBIE TTOKAa3aTeIH.

Br16op KOJMYECTBEHHOTO 3HAYEHUs HOPMHUPYEMOTO IIOKa3aTelsl OCHOBBIBA€TCS Ha CIEAYIOIINX
MPUHIMIAX: YPOBEHb 0€30MacHOCTH MPOCKTHPYEMOTO TEXHOJOTHYECKOr0 OOBEKTa IOJKEH OBITh BHIIIE
JTOCTUTHYTOTO YPOBHS 0€30IMaCHOCTH [T aHAJIOTHYHOTO O0BEKTA, OBIBIIIETO B [UTUTENBHOM IKCILTyaTaIllH UITH
HaXOJSIIErocss B AKCIUTyaTalldd 3HAYUTEeNbHOE BpeMs. HeoOXoamMo OTMETHTh, YTO JaHHBIA MPHHIIAI
MTPaBOMOYCH, €CITH BBITIOIHACTCS MO KpallHEH Mepe TpH YCIOBUS:

- HOBBIA TEXHOJOTHMYECKUH OOBEKT IO CBOEH cxeMme MPUHIMIHAAIHHO HE OTIMYaeTCs OT OOBEeKTa —
aHaJora;

- UL HOBOTO O0BEKTA MPENONIaraloTcss IPUMEPHO Te e YCIOBHS SKCIUTyaTallly, YTO U ISl 0ObeKTa —
aHasora;

- Ha IIePHUOJ] IPOTHO3UPOBAHUS, YIUTHIBAIOIIHIA BpEMs TPOSKTHPOBAHUS, MOHTaXKa, HAIA KW, UCTIBI TAHHHA
HOBOT'0 00BEKTa, HE 0YKUIACTCS CKAaYKO0OPa3HOTO U3MEHEHHS YPOBHS 0€30MacHOCTH [7].

MCTOILI/IKa IIPOrHO3UPOBAHKUA OCHOBAaHAa Ha 3KCTpanoJsAnruu (I)aKTI/ILICCKI/IX JaHHbIX H CBOAUTCA K
CIIEYIOIIEMY.

ITycTh . — HOpMHUPYEMBIH TIOKa3aTellh 0e30MacHOCTH pabouecii cMeHbl. I3BeCTHBI €ro 3HAUYCHUS Y; VIS
o0bekTa — aHanora, t = 1, 2, ..., N — KaleHAapHOE BpEMs €ro SKCIuTyaTanmuu. TpeOyercss ompenenuTb
MPOTHO3UPYEMOE 3HAYEHUE MOKA3aTeNs Yy, .., e L — uHTepBasi npor1o3upoBanus. s 3Toro BpeMeHHOM
PAA Y, MPENCTABISAETCS CIEAYIONINM 00pa3oM

Ve =V + &,

rIe y; — TPeHI, XapaKTepU3YIOIIWH JWHAMUKY HM3MEHEHHs IOKaszaTels B CPEIHEM; & — KOMIIOHEHTA,
XapaKTepu3yollas ciyJaiHble KoeOaHus 1oKa3aTesst o MeproJaM dKCILTyaTalliH.
OyHKIMSI, OMUCHIBAIOIIAS TPEH]I, BEIOMpaeTcs B Kiacce (yHKIUH MOJTMHOMHAILHOTO BUIA

k
j=1

HewusBectHble mapameTpsl a U b; pyHKIMKM MOTYT OBITH ONPEAEIICHBI MO0 CTATUCTUYECKUM JIAHHBIM Y
METOIOM HauMEHBIINX KBaJ[PATOB WJIH €ro MOAN(UKAIMAMU: METOJIAMH SKCIIOHEHIIMAILHOTO CTIIaKHBaHUS,
BEPOATHOCTHOTO MOZAEINPOBAaHMSI, aJAITHBHOTO CTIIAKUBAHUSL.

IIporHozupyeMoe 3HaueHHE IIOKazaTelst y B CpeJHEM Ha MOMEHT MpOTHO3MpoBaHMA t =n + L
(TOYeyHOE POTHO3UPOBAHHE) CIEAYIOIIEE:

k
VYnil = a+2bj(n+L)j.
=1

OTOT MpOorHo3 OyAET COAEpkKaTh OMIMOKY, CBS3aHHYIO C M3BECTHON HEONPENIEIEHHOCTHIO TOJIOKEHUS
TpeHJa J; ¥ BO3MOXHBIMHA OTKJIOHEHUSIMH & OT OTOro TpeHja. [loaroMy Hapsyly € TOYEUHBIM
MIPOrHO3HPOBAHNEM NPUMEHSIOT HHTEPBAIBHOE, P KOTOPOM PACCUUTHIBAIOT JOBEPUTENBHBIN MHTEPBAN IS
MIPOrHO3HPYEMOTO 3HAUEHUS MMOKa3aTems

Yn+1 T toSp,

rae S, — CpelHss KBajJpaTuiecKas ommnoKa porHosa; ty - TabanuHoe 3Hauenue napamerpa CThloIeHTa; X -
YPOBEHH 3HAYMMOCTH.

86



BECTHUK Ky Ne 1 (36) 2022 e.
Pa3oden 3. «TexHUYECKUE HayKu U mexHOos102uu»

Crnemyer OTMETHTh, 4YTO OIIMOKM IPOTHO3a CYHIECTBEHHO 3aBUCST OT OTHOLICHHUsS HMHTEpBaia
ynpexaenus L x uarepamy HabmoaeHus N. UeM OoJbIlie 3TH OTHOIIEHHS, TeM OOJbIIe OMIMOKa TPOTHO3A.

Hopmuposanue mpebosanuii no 6e30nacHocmu Ha 21eMeHmMbl MeXHOA02ULecK020 00beKma.

HopmupoBanue wnm pacnpeznencHie TpeOoBaHHN MO 0€30MaCHOCTH Ha 3JEMEHTHI TEXHOJIOTHYECKOTO
00BEKTa UCXOMS U3 00eCTieueHNs 3aJaHHOTO 3HAYEHS TIOKa3aTels ypOBHs 6€30MIacCHOCTH Ha OOBEKTE B LIETIOM
MIPOM3BOAMUTCSI METOIOM TIOCJICAOBATEILHBIX PHOIMKeHuH [8]. [Ipn 3TOM HCXOAIT U3 KOHIIETITUN CO3IaHMS
«PaBHOIIPOYHOW» CHCTEMBI 0€3 Cl1adblIX 3BCHBEB W W3JMINHUX <«3armacoBy. HeoOxomumo, 4ToOBI ObLTH
MPaBUIBHO MCIIOIB30BaHBI BCE PECYPCHI ISl JOCTIKEHUSI MaKCHMAIILHO BO3MOXKHOM Oe30MacHOCTH paboueit
CMEHBL.

B ob0mem Buae mociiefoBaTeNbHOCTh PELICHUS 33Ja4d HOPMHPOBaHUS O€30MacHOCTH Ha AIIEMEHTHI
00bEeKTa MOXKET OBITh IIPENICTABIICHA B BUJIE CICAYIONIMX ONEepalHii:

1) cTpyKTypHBIN aHATN3 AIIEMEHTOB OOBEKTOB M OLIEHKAa MX BKJIa/1a B OOMIMIA TOKa3aTels 0€30MacHOCTH,
WCTIONB3YSl IAHHBIE TI0 AaHAIIOTHUHW Ha YPOBHE arperaTtoB, U3/, CHCTEM KOHTPOIIS U YIIPaBICHUS;

2) aHanW3 4YyBCTBUTEIHLHOCTH BBIXOJHOTO TIOKa3aTrels K M3MCHCHHUIO IapaMeTpPOB HAJIS)KHOCTH
o0opynoBaHusl 0OBEKTa B OMPENEICHHOM [WAlla30HE M OIEHKAa COOTBETCTBYIOIIMX HEOOXOAWMBIX U
pacmojaraeMbIx 0ObEKTOB;

3agaua HOPMHpPOBaHUs OE30IACHOCTH pElIaeTCsl PacyeTOM HMCXOAHOTo 0a30BOTO BapHaHTa, LIS
KOTOpPOro HOI[6I/IpaIOTCSI N YBA3BIBAIOTCA BCC IMApaMETPbl TEXHOJIOTMYECKOTO O6OPYI[OBEIHI/ISI U CHCTEM
KOHTPOJIA U YIIPaBJICHUS U MTOCIEA0BATENBHBIM YAOBIETBOPEHHEM TPEOOBaHHUAM I1eleBON 3 (EeKTUBHOCTH U
Oe3omacHoil paboueid cMeHbl [9]. YaoBieTBOpeHHE TpeOOBaHUSM OE30MACHOCTH OCYIICCTBISCTCS B
MOCJICTHIOI O4Yepellb, TAK KaK OHM SIBIAIOTCS HambOousiee >kecTKUMH. [locienoBaTensHOE YAOBIETBOPEHUE
TpeOOBaHUAM IIEPEYUCICHHBIM TPEOOBAaHUSAM OCYIIECTBISICTCS TOCTETICHHBIM YBEITUYCHUEM HAaJIeKHOCTH
00OpyIOBaHMS M CUCTEM YIPABIEHHUS TEXHOIOTHYECKOTO OOBEKTa C OMpPEIEeIEHHBIM IaroM, C OIEHKOMH
npupameHuss HaACKHOCTU KaXAOro 3JICMCHTA TEXHOJIOTMYCCKOI'O 06OPYIIOB3HI/I$I U CHCTEM KOHTPOJIA U
YTIPaBICHHS ¥ €T0 COU3MEPEHUSI C COOTBETCTBYIOLIMMH 3aTpaTaMu. B cieqyonmM stame NpoBOANUTCS aHATN3
W OIpeleICcHNe HAaWBHITOJHEHIIETO BapWaHTa PEIICHUS 10 YIYYIICHUIO XapaKTePHCTHUK OIpEAETIeHHOTO
3JIeMEHTa O0OpYJIOBaHUsS OOBEKTa. JTa MpOIeIypa MOBTOPSETCS II0OKa He OYJET BBINOJHEHO YCJIOBUE
JOCTIDKEHHMS 33JaHHOTO 3HAYCHHUSI TIOKa3aTelisi 0€30MacHOCTH JJIsl TEXHOJIOTHYECKOTO O0BEKTa B LIEJIOM.

Hopmuposanue 6ezonachocmu 3a0anuem KauecmeeHHbIX mpedosanuil.

KauectBennsle TpeOoBaHwMsI 110 00eCIIeYeHNI0 OE30ITacCHOCTH paboveil CMEHBI SBISIOTCS JOMOTHEHUEM K
KOJIMUECTBCHHBIM TpeOoBanusM [10]. OHU OXBaTBHIBAIOT TaKWUE HAMPABICHUS KaK: IPUHIUIIBI
KOHCTPYHPOBAHHS U KOHCTPYKTHBHO-CXEMHBIE PEIICHHS, OPTaHU3AIIMOHHBIE MEPOIIPHUSTHS, XapaKTEPUCTUKU
U COCTaB CpeAcCTB obOecriedeHns O€30MacHOCTH, pachpenelieHne (QYHKIUH MeXIy TepCcOHaIoM
TEXHOJIOTHYECKOTO 00BEKTa, TUCIIETIEPCKOM CyK00, CHCTEMaMH KOHTDOJISI U YIPABJICHUS B aBapUIHBIX
CUTYyallUsIX, y4eT BIHMSHUS HeOIaronpusTHhIX (pakTopoB, BEIOOP MaTepUaIoB, HHPOPMAIMOHHOE 00ecTIeYeHUe
nepcoHasia 00beKTa, COCcOObl KOHTPOJS (YHKIIMOHUPOBAHUS TEXHOJIOTHYECKOTO O0OpYHIOBaHUS, 3amachl
pacxoyeMbIX MaTepHUaJIOB U 3allaCHbIX YacTei.

Bwi600wi

VYkazaHHble TPeOOBaHMS SBJISIIOTCS OTPAKCHUEM HAKOIUICHHOTO OIbITa OOecrieueHus 0e30MacHOCTH
pabouuX CMEH U MOJUIEKAT 003aTEILHON pean3any B IPOIecce CO3/IaHMsI, MOHTaXa, HAJIAJKH, HCTTBITAHUN
M DKCIUTyaTaI[K TEXHOJIOTHIECKOTo 00bekTa. OHM OXBATHIBAIOT BCE SJIEMEHTHI TEXHOJIOTHMUYECKOT0 00BEKTA U
BCC€ JTaIllbl €0 CO31aHUS U q)yHKHI/IOHI/IpOBaHI/IH " MPU3BAHbI PETIIAMCHTHPOBATh: MIPUHIIUIIBI, HeO6XOI[I/IMBIe
YCIIOBUSL M CIIOCOOBI 00ecIieueHHs 0€30MaCHOCTH; SKCILIyaTallMOHHBIC OTPaHWYCHHS, HAKJIaJblBacMble Ha
HCTIOJIb30BaHKUE TEXHOIOTHIECKOT0 000PY/I0BAHUS U CPEJICTB TUCTICTUECPCKOTO KOHTPOJIS, 33]]a4d U CIIOCOOBI
KOHTPOJISI, COCTAB KOHTPOJHUPYEMBIX MapaMETPOB, OMPEICNSIONIMX OE30MacHOCTh MepcoHana Opuraisl, U
crocoObl MH()OPMHPOBAHMSA IIEPCOHANA O JOCTH)KCHHH MMM MPEACIbHBIX 3HAYCHHH; KOMIIOHOBKY,
OCHAIlleHHe, 0COOCHHOCTH Pa3MEIECHHS U KOHCTPYKI[HH TEXHOJOTHYECKOTO 000pyI0BaHUs 00BEKTA B IEIIAX
obecrieyeHus: 0E30MACHOCTH; pa3MElICHHE WM Ha3HAUCHHE aBapUHBIX 3aMacoB Ha OOBEKTE;, CBOWCTBA
PacXOMHBIX MaTepPHAJIOB, 00ECIECUMBAIOIINX OE30MaCHOCTh MX HCIOJb30BaHMS B IPOIECCE BBINOIHEHHUS
TEXHOJIOTHUECKON KapThl, IMMOPAAOK HUX JOIIYyCKa K INPUMCHCHHIO B pa60qel71 CMCHE, IOPAOOK ACATCIBHOCTH,
B3aMMO/JICHCTBUE YICHOB OpHUTrajbl MEXIY COOOH M C MEPCOHATIOM JUCIETUEPCKON CIIyKObI B MHTEpecax
obOecrnieueHus: 0€30IACHOCTH, MOPSJAOK W BHJBI IMPOBEACHHS pabOT 1Mo oOecHeueHuio 0e30MacHOCTH;
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Ha3Ha4YCHHE, COCTAB, MOPSI0K (PYHKIIMOHUPOBAHUS U 33JCHCTBOBAHUS, TAKXKE YCIOBUS IIPUMEHEHHS CPEIICTB
obOecneyenust 0€30MacHOCTH;.

Y4uuThIBas TEXHHYECKYIO HAITPABICHHOCTh YKa3aHHBIX TPEOOBAHHMIA, II0 CBOEMY COJICPIKAHHIO U COCTABY
OHM CYIIECTBEHHO 3aBUCST OT THIA TEXHOJOTHYECKOTO OOBEKTa, YPOBHS PAa3BUTHS TEXHOJOTHYCCKOTO
00OpYZIOBaHMS W CHCTEM KOHTPOJSI U YIPABJICHHUS, HAKOIUICHHOTO OINbITa oOecrievyeHus] 0e30MmacHOCTH, a
MOATOMY JIOJKHBI 3aJaBaThCsl IMOJI KOHKPETHBIH TEXHOJOTHMYECKHH OOBEKT C YYETOM IepPEUHCICHHBIX
(hakTopoB.
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B.E. HUcakos, JI.A. Asnees, E.K. Konak0Oaes
Kayincizaik TananrapbiH Koo

By Makanana »)yMbIC aybIChIMbI KE3IHJE TOTCHINC >Karmailiap/blH TYbIHAAY MKHUITITIH KOHE
JKYMBIC ayBICBIMBIHBIH KayiICi3/IiK JISHIeHiHiH CaHIbIK KOPCETKIIIH KAJBIKA KEeNTIPYy CHSIKTHI
JKYMBIC ayBICBIMBIHBIH KayilCIi3[iK JEHIeliH KaJIbIKa KEITIPpYy TACULIaepi KapacThIPhbLIaIbl.
JKyMbIC ayBICBIMBIHBIH KayiICi3IiK JeHrelin Oaranay Kem KbIpJbl Macesie OOJIbIl TaObLIaJIbl,
OWTKEHI OHBl TEXHUKAJIBIK, YKOHOMHUKAJBIK, MOPAJBIBIK JKOHE OJICYMETTIK-CAasCH acCIeKTiliep
HeTi3iHae menry KaxeT. JKanmbel 00beKT OoiibIHIIa Kayilci3aik JeHreli KopceTKilliHiH Oepiiren
MOHIH KaMTaMachl3 €Ty HETI3iHJe TEeXHOJIOTHUIBIK OOBEKTIHIH 3JIEMEHTTEpIHE KayiIlCi3mik
TajanTapblH HOpMajay HeMece 0Oy Ke3eKTi )KYBIKTay 9/IiCIMEH JKY3ere achlpbUIATHIHBI aTam
eTiireH. KOpBIThIHIIBIFA COWKec, ONapblH KypaMbl MEH Ma3MYHBI OOWBIHINIA Oyl TaianTap
TEXHOJIOTHSUIBIK KOHIBIPFBIHBIH TYPIHE, TEXHOJIOTHMSJIBIK JKaOJBIKTBIH JKOHE OacKapy >KoHE
Oackapy JKyHenepiHiH naMmy JeHrediHe, KayilcCi3[iKTi KamMTaMachl3 €TYJEerl >KMHaKTaJFaH
ToXipubere atapibIKTail OailIaHbBICTBI, COHABIKTaH oJiap Oenrii Oip Mep3iMre KOWbLUTYbl KEpEK.
aTayraH (pakTopJap/bl €CKEPEe OTHIPHIIN, TEXHOJOTUSIIBIK KOHIBIPFHIL.
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Kinm ce30ep: xayinci3mik, Kayirmci3mikTi jKaKcapTy, CEHIMAUTIK, dKYMBIC aybICBIMBI, TIEPCOHAI,
TOyeKeJ, BIKTUMAIIBIK, XKHUUTIKTI HOpMallay, TOTCHIIIE JKaF[ai, KyTIereH JKarai.

B.E. Isakov, L.A. Avdeev, E.K. Konakbaev
Setting security requirements

This article discusses approaches to normalizing the level of safety of work shifts, such as
normalizing the frequency of occurrence of emergency situations during a work shift and a
guantitative indicator of the level of safety of a work shift. Rationing the level of safety of work
shifts is a multifaceted problem, since it must be decided on the basis of technical, economic,
moral and socio-political aspects. It is noted that the rationing or distribution of safety
requirements to the elements of a technological object, based on the provision of a given value of
the safety level indicator at the object as a whole, is carried out by the method of successive
approximations. According to the conclusion, these requirements in their composition and content
significantly depend on the type of process facility, the level of development of process equipment
and control and management systems, the accumulated experience in ensuring safety, therefore,
they should be set for a specific process facility, taking into account the listed factors.

Key words: safety, safety improvement, reliability, work shift, personnel, risk, probability,
frequency rationing, emergency, contingency.
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The Safety Assurance Program in coal mines

The Safety Assurance Program is an organizational and technical document that defines the list
of works and activities carried out at all stages of the creation and normal operation of a
technological facility and aimed at achieving and confirming the fulfillment of the specified
requirements for personnel safety during the work shift (the period of the facility's existence).
The program includes a list of performers and determines the composition, sequence,
organization, methodological foundations, content and stages of the implementation of activities
that ensure a given level of work shift safety.

Key words: safety assurance program, labor safety, safety requirements, technological facility,
accident, mine, emergency situation, work shift, danger, mining.

Introduction

The safety assurance program is an integral part of the program for the creation of a certain type of
technological objects, as well as their operation. It is aimed at creating an object not only with a given level of
security, but also with given interrelated indicators of efficiency, reliability and cost [1].

An integrated safety program (ISP) should be a consistent set of organizational, structural, technological
and methodological work (measures) linked to the stages of design, installation, testing and operation of a
technological facility.

Main part

Basic Requirements for Security Programs

The following issues should be reflected in the ISP: the composition of the program, the composition and
main characteristics of the object; requirements for the reliability of equipment and monitoring and control
systems; basic principles and technical solutions to ensure security; safety measures taken at all stages and
stages of the creation and operation of a technological facility; reporting procedure; organization of program
implementation control; the procedure for adjusting the ISP [2].

The safety assurance program should be drawn up as an independent document with a title page and an
introduction, linked in terms of the scope of activities and the timing of their implementation with programs
to ensure reliability and experimental development.

The program should reflect the main ways to solve the problems of ensuring the safety of the work shift:

- achievement of the required fail-safety of equipment and control systems (rational structural and design
solutions, high degree of reliability, redundancy of systems on which the safety of personnel depends, ensuring
the error-free operation of the facility personnel and the dispatching service);

- maintaining the required level of performance of equipment, control systems and personnel in
emergency situations (protection of personnel from harmful and dangerous factors in emergency situations,
localization of emergency situations, etc.);

- liquidation of an emergency and restoration of the operability of equipment, control systems and
personnel in an emergency (emergency recovery work, provision of medical assistance to personnel, etc.);

- Rescue of personnel in emergency situations.

ISP should cover all stages of the life cycle of a technological object (design, installation and
commissioning, testing and operation) and apply to all hardware and software that affect personnel safety.
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The ISP should provide for a comprehensive experimental testing of the relevant hardware and software
tools under conditions as close as possible to real ones, with the simulation of possible emergency situations
caused by failures of technological and software tools, errors of the facility personnel and the dispatch service,
adverse effects of environmental factors and other reasons [3].

The ISP should be developed for the technological object as a whole and its constituent parts. Private
programs can be developed (if necessary) for the object's systems.

The ISP should include:

- the safety program for the design phase;

- a safety program for the installation and commissioning phase, including testing;

- a safety program for the commercial operation phase.

Safety measures taken at all stages of the creation and operation of a technological facility. Measures to
ensure safety at the design stage, it is advisable to divide into the following main stages: technical proposals,
preliminary design, development of a technical design, programs and methods for all types of tests.

Development of technical proposals - a preliminary safety program is drawn up, which is agreed upon by
the relevant organizations and divisions of the mine, approved and, after the comments are eliminated, is
mandatory for implementation at the preliminary design stage [4].

At the stage "Technical proposals" the following works should be performed:

- preliminary analysis of the composition, main characteristics of the technological object and the
technological tasks it solves, as well as the processes of its functioning at all stages of the work shift;

- analysis of the requirements of guiding and normative-technical documents to ensure safety in
underground coal mining;

- a generalized analysis of ensuring the safety of work shifts for similar technological facilities;

- analysis of various options for technology and equipment of the facility and their comparative
assessment from the point of view of safety;

- development of proposals for the construction of a generalized (enlarged) safety model for the personnel
of the designed technological facility and the construction of a modeling stand;

- development of the concept, basic principles and methods of ensuring safety in the conditions of
operation of the designed technological facility;

- distribution of safety requirements between the component parts of the facility and its monitoring and
control systems;

- analysis of possible emergencies at all stages of the operation of the facility with a preliminary
assessment of the probability of their occurrence and the degree of danger;

- development of ways out of emergency situations;

- preliminary assessment of the fundamental possibility of technical implementation of a given level of
work shift safety;

- preliminary justification of safety requirements for the structural layout of the facility and its monitoring
and control systems;

- development of principles for the distribution of functions between personnel, facility automation and
dispatch service for emergency response;

- preliminary substantiation of the number and tasks and personnel based on the conditions for the
effective implementation of an orderly task and ensuring the safety of personnel;

- development of fundamental technical solutions for methods and means of predicting and preventing
possible emergencies arising for various reasons;

- development of proposals for organizational measures to ensure security.

In order to timely take into account changes in the design process, installation and commissioning, testing
of a technological object, its components and special safety equipment, a correction of the safety program may
be carried out [5].

Reasons for correction may include:

- identification of new ways to solve security problems associated with the improvement of hardware and
software;

- changes in the manufacturing technology of equipment elements, components and assemblies of the
object in connection with the use of new materials and technical solutions;
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- unsatisfactory results of the assessment of the achieved level of safety at the previous stage (stage);

- obtaining new data in the process of experimental testing of technological equipment, control systems
and safety equipment.

Formation of the composition of emergency situations for personnel training. The preliminary
composition of emergency situations for personnel training is formed based on the results of a project analysis
of the safety of work shifts. Its subsequent composition is specified on the basis of an analysis of the operation
of process equipment and control systems, consideration of the ES that occurred in previous operation
intervals, and a study of operational, technical and dispatching documentation [6].

The specifics of the tasks of training personnel for actions in underground conditions in emergency
situations predetermine the need to use certain methodological principles arising from the basic didactic
principles of training, the requirements for optimizing the learning process, increasing the level of preparedness
for work and reducing training costs.

In the process of personnel training, only pre-thought-out (foreseen, calculated) ES are used, which do
not exhaust all possible situations in a work shift. This causes the residual uncertainty of the preparation
process, which reduces its quality. Improving the quality of personnel training is possible through the
implementation of the principle of continuous identification of new possible ES.

In the process of personnel training, due to limited technical capabilities or the inappropriateness of
modeling individual ES (when they create a real danger for trainees), not all provided (calculated) ES are
worked out, which contributes to an even greater increase in the residual uncertainty of the learning process
and a corresponding decrease in its quality. The purpose of preventing these losses is facilitated by the use of
the principle of working out the maximum possible number of emergency situations.

The interdependence between emergency situations during their study leads to the fact that with the
assimilation of each new ES, the uncertainty of the unexplored one can either decrease or remain unchanged.
Thus, the ordering of ES according to the principle of increasing their initial uncertainty levels out the
uncertainty of ES during learning and contributes to the "dosage" of tasks in training, which ensures a constant
balance between the novelty and admissibility of the material being studied, and therefore maintaining a stable
communicative system (dialogue) between teachers and learners [7-8].

To solve this problem, the principle of a constant increase in the degree of uncertainty of emergency
situations during the preparation is used. The implementation of this principle is reflected in the following
methodological techniques: the transition from simple ES to complex ones; an increase in the degree of
conformity of the simulated process of the emergence and development of ES with the real one; increasing the
independence of personnel in their actions in the ES; transition from a single input of ES to their mutual
imposition on each other; transition from the stipulated (calculated) ES to unforeseen (non-estimated).

The training of personnel for actions in the emergency situation is a closed management process, all
elements of which, in the interests of optimizing the learning process, are covered by both current (according
to the current parameters of the learning process) and final (according to the compliance of the learning process
results with specified criteria) feedback. The elements of training form a hierarchical structure, the elements
of which are the development of emergency situations (lower level), training, training on benches and
simulators, training of personnel for actions in emergency situations in general.

When working out a separate ES, feedback is closed by using the following methodological technigues:
promoting a correct understanding of an emergency situation in the event of an erroneous assessment by
personnel; exacerbation of the process of development of an emergency situation in case of incorrect actions
of personnel to exit from it.

The first of these techniques helps to prevent the disruption of training and bring it back to normal. The
second methodical technique allows, in the presence of a real threat of a breakdown in training, to use the
situation that has arisen in order to show the staff what their mistake can lead to in a real work shift [9].

With regard to the training as a whole, the current feedback allows the teacher, in the event of failures of
stands and simulators and personnel errors, to prevent the disruption of the training by his actions and at the
same time use the created conditions for working out the actions of the personnel in the ES. This is achieved
with the help of a methodical technique of playing along with the mistakes of the staff and the failures of stands
and simulators in the process of training.

Feedback between training sessions is carried out through the use of such methodological techniques as
taking into account, when choosing “introductory” (introduced ES) for the next training, the degree of mastery
by the personnel of the equipment and control systems of the technological facility, operating modes and
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elements of the task assignment, actions in ES; bringing to the attention of the personnel after each training of
data on the assessment of the quality of its activities in emergency situations [10].

The final feedback between the training cycles on stands and simulators is closed through the clarification
after each cycle of the list of ES included in the training program; Ultimately, feedback is provided through
the refinement of the entire program for training personnel for actions in emergency situations.

The methodological principles and techniques for training personnel for actions in emergency situations
with their link to the elements of this training and training in general are given in Table 1.

Table 1. Methodological principles and techniques for preparing personnel for actions in emergency
situations
Principle of Preparation techniques
preparation

Training of Constantly identifying new possible ES
personnel for actions - — —
in the ES Refinement of the personnel training program after each training cycle

Training on stands Clarification after each cycle of personnel training of the composition of the
and simulators trained ES

Working off the maximum possible number of ES

Constant increase in the course of preparation of the degree of uncertainty of ES

The transition from simple ES to complex

Transition from a single input of ES to their mutual superposition on each other

Increasing the independence of personnel in their actions in the ES

An increase in the degree of correspondence of the simulated process of the
emergence and development of ES to the real one

Transition from foreseen to unforeseen ES

Workout Accounting for the choice of "introductory"” degree of mastering by the staff of
systems, equipment, modes and elements of the order task and actions in the ES

Playing along with staff errors and failures of benches and simulators

Bringing to the attention of the staff after each training of data on the assessment
of the quality of its activities in the ES

Working off ES Contribute to the correct understanding of ES in the event of an erroneous
assessment of its personnel

Exacerbation of the process of development of ES in case of incorrect actions of
personnel to exit from it

Conclusions
All of the above methodological techniques for implementing feedback in the management of the

personnel training process represent the implementation of the methodological principle of constant
monitoring of all elements of the process of preparing personnel for the actions of the ES and managing it.
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B.E. Ucaxkos, JI.A. ABnees, E.K. Konax6aes
Kemip maxranappiHaarbl KayincizaikTi KaMmTtamMachi3 eTy 0agaapiamMachl

Kayinciznikti kamramacel3 ety OaraapiaMachl TEXHOJIOTHSUIBIK OOBEKTIHI KYpPYIBIH KOHE
KaJIBINTHI )KYMBIC ICTeYiHIH OapIIbIK Ke3eHAEePiH/Ie OPBIHIAIAThIH )KYMBICTap MEH ic-TapaapIblH
Ti30eciH alKBIHIAWTHIH JKOHE JKYMBIC Ke3iHJe NEepCOHANIBIH Kayilci3mirine KONBUIATHIH
TaJanTapablH OPhIHIATYbIHA KOJI )KETKI3YyT'e )KOHE pacTayFa OarbITTalFaH YHBIM/IBIK-TEXHUKAIBIK
KY>KaT OOJIBIT TaOBLIABI. KYMBIC aybICBIMBI (0OBEKTiIHIH JKYMBIC iCTEy KE3€Hi).

Barmapnama opeiHAaymIbLIap I6IH Ti30€CiH KAMTHIBI )KOHE )KYMBIC aYBICEIMBIHBIH KQYITICI3IIT1HIH
OepiireH  JeHreiiH  KaMTamachl3  €TETIH  ic-lIapajapAblH  KYpaMblH,  PETTUIITIH,
YUBIMAACTBIPBUTYBIH, O/IICTEMENIK HETi3ZiepiH, Ma3MYHbl MEH KY3ere achlpy Ke3eHJepiH
AHBIKTAWUIbI.

Hezizei co30ep: Kayilci3ikTi KaMTamMachl3 €Ty Oaraapiiamachl, eHOeK Kayilci3Jiri, Kayincisaik
TaJanTaphbl, TEXHOJIOTUSUIBIK OOBEKT, amar, IaxTa, TOTSHIIE KaF/ail, JKYMBIC aybICBIMBI, Kayill,
Tay-KeH eHIipy.

B.E. Ucaxkos, JI.A. ABnees, E.K. Konak6aes
IIporpamma obecneueHusi 6€30MACHOCTH HA YIOJbHBIX IIAXTaX
[Iporpamma oOecrieueHust OE€30MACHOCTH — OPraHU3aI[MOHHO-TEXHUYECKHA JOKYMEHT,
OTIpEIEIISIONTNI TIepeueHb paboT W MEPONPHUATHN, BEITIONHSICMBIX Ha BCEX JTalax CO3JaHUSI U
HOPMAaJIbHON DKCIUIyaTallid TEXHOJOTHYECKOTO OOBEKTa W HAIPABJIICHHBIX HA JOCTIDKCHUE U

MTOATBEPXKJCHUE BBIIOJIHEHUS 3aJaHHBIX TpeOOBaHWMU MO OE30MaCHOCTH IepCcoHalla IPHU
9KCIUTyaTallid. CMEHHOCTH Pa0OTHI (TIEPUO]] CYIIECTBOBAaHHS 00BEKTA).
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[IporpamMmMa BKIIIOYAeT MepevyeHb MCIOJIHUTENCH U ONMpeneNnseT COCTaB, MOCIeA0BaTEIbHOCTD,
OpraHM3aIMI0, METOIMYECKHE OCHOBBI, COJEp)KaHHE M JTalbl BBHITOJHEHHS MEPOTPHATHI,
o0ecrnednBaroniX 3aJaHHbIi YpOBEeHb 0€30MaCHOCTH TPYAA.

Kurouesvie cnosa: mporpamma obecriedeHusi O€30MacCHOCTH, OXpaHa Tpyda, TpeOoBaHWS

0e301acHOCTH, TEXHOJIOTUIECKH 00BEKT, aBapusl, IIIaxXTa, aBapuitHas CUTyaIlus, paboyasi CMeHa,
OITaCHOCTb, TOPHOE JIEJIO.
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Development of alternative investment mechanisms in the Republic of Kazakhstan

The article analyzes the existing financing models in the digital economy, such as direct
investment, mezzanine financing, crowdfunding. The level of use of alternative capital raising
mechanisms in the Republic of Kazakhstan is assessed. The analysis of legislation and practice
in the field of civil, banking, financial and tax regulation related to crowdfunding is carried out.
The problems hindering the use of new instruments for financing investment activities in the
conditions of digitalization have been identified. The key risks of investing using investment
platforms have been identified. The evaluation of the crowdfunding model as one of the financing
methods was carried out. The advantages of crowdfunding as a method of financing young
companies are shown. The measures for the development and application of new instruments for
financing investment activities in the digital economy are proposed. In order to improve access
to finance through the use of electronic and Internet services, recommendations on legislative
reforms in Kazakhstan have been developed. Practical recommendations for conducting an
investment attraction campaign based on the crowdfunding model are proposed. The benefits of
using alternative investment mechanisms are substantiated.

Keywords: investment activity, financing system, investment mechanisms, digital economy,
digitalization, direct investment, crowdfunding, crowdfunding campaign, investment risks.

Introduction

A lot of attention has been paid to the digitalization of the economy in our country in recent years. The
creation of a state program has been initiated, which has been transformed into the national project "Digital
Kazakhstan", which defines the sphere of the digital economy as the priority of the country's activities for the
next few years. In turn, informatization and intellectualization of public life lead to a fundamental change in
the essence of modern business and the emergence of new instruments for financing investment activities.

Stimulating innovation and providing favorable conditions for doing business are the primary factors in
increasing the level of economic development of the country. Effective investment policy serves as an
important lever for economic recovery and contributes to attracting foreign investment.

In the Republic of Kazakhstan, ensuring a favorable investment climate is a matter of national importance,
the implementation of which depends on increasing the country's innovation potential, the effectiveness of
participation in international economic processes, socio-economic dynamics, and on this basis the possibility
of modernization of the national economy. Despite this, the problem of attracting investments into the domestic
economy has existed for many years and continues to retain its importance now. In terms of the volume of
foreign capital attracted, Kazakhstan is inferior to many states.

The ongoing informatization and intellectualization of society entails a change in the very essence of
business, the emergence of the possibility of using new instruments for financing investment activities. In
countries with a high level of economic development, mechanisms for placing and attracting investments using
investment platforms are actively used. In the Kazakh economy, the processes related to state and legislative
regulation of activities arising in the field of attracting investments using investment platforms are only at the
stage of formation [1].
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The study of investment mechanisms, issues of state investment policy, as well as the improvement of
tools and mechanisms for attracting foreign capital were engaged in by many world-famous economists:
J. Keynes, K.Marx, W.F.Sharp, D.V.Bailey, S.V.Valdaytsev, L.A.Zubchenko, A.Y. Andrianov,
V.V. Bocharov, E.S. Khazanovich, P.V. Vorobyov, 1.V. Sergeev, and others. However, the coverage of
crowdfunding, in contrast to "traditional™ sources of investment, remains low in the scientific literature, despite
the fact that interest in it is increasing. Among the authors of works devoted to crowdfunding are the following
scientists: B. Novek, M. Robinson, D.Howe, V.L.Chugreev, N.A. Larionov, M. Nikitin, L. Melnikov,
A.V. Sokolov, D.A. Kotenko, M.O. Dushina, I.B. Teslenko, S.V.Ratner. There are no practical
recommendations on the use of crowdfunding as a source of funds for the implementation of projects in
scientific papers; this determines the relevance of the chosen research topic.

Today, there is a need to identify problems that hinder the use of new instruments for financing investment
activities in digitalization.

The purpose of the study is to develop recommendations for the development and application of new
instruments for financing investment activities in the digital economy.

Methods and materials

The methodological basis of the research was the general scientific provisions of the systematic approach,
descriptive, logical, expert, statistical analysis, as well as comparative methods of data processing and
systematization.

The information base of the research is: data of analytical developments, collections of the Agency for
Statistics of the Republic of Kazakhstan for the period 2017-2021, as well as official documents of state and
government bodies of the Republic of Kazakhstan.

The following research methods were used: bibliographic study and referencing of literary sources and
electronic resources on the subject of the study, which is an integral part in the preparation of the theoretical
basis of the study; study and analysis of industry and market reports prepared by scientific and research
consulting organizations on the subject of the study — to form an idea about the history of crowdfunding and
the current state of the crowdfunding market in the global and regional context; generalization and
systematization of data on the subject of research obtained from open sources; identification and synthesis of
the main features, components of the subject of research.

The main part

The widespread use of alternative investment mechanisms in developed countries and in a number of
emerging markets (China, India, etc.) has had a positive impact on the dynamics of their economic activity.
Kazakhstan, taking into account the significant lag behind these states in terms of the level of development of
alternative investment mechanisms, currently has significant growth potential.

Today, in the context of the digitalization of the economy in Kazakhstan, there is a need to identify the
factors constraining the use of new instruments for financing investment activities. The main reasons for the
low interest of potential investors in alternative investments at the present stage of development of the Kazakh
financial market include high risks of law enforcement, low level of trust and information transparency of the
alternative investment market.

Insufficient financing is one of the key barriers to early-stage business development. Such traditional
financing mechanisms as stock market instruments, companies use bank lending mainly at the stages of growth
and maturity. For newly created enterprises, bank loans, especially long-term ones, are practically inaccessible,
since such companies do not meet the creditors' requirements for the availability of collateral, the duration of
their activities, financial situation, and are unable to regularly repay debts. Most of the loans granted to small
and medium-sized businesses are short-term.

In the stock market, the attraction of financial resources for newly created enterprises is limited by the
lack of necessary funds for the organization of the issue of securities, the presence of requirements for the
volume of revenue and the period of activity of the issuing company, low investor demand for shares of young
firms.

As the analysis has shown in world practice, one of the main sources of capital attraction for companies
at the early stages of development is alternative investment using investment platforms: direct investment

98



BECTHMK KUY Ne 1 (36) 2022 e.
Pa3den 4. «CoyuanbHO-2yMaHUMapHble HayKu SKOHOMUKa»

(Private Equity investment), mezzanine financing and crowdfunding. Investors providing alternative
investments have an increased interest in risk and impose less stringent formal requirements on funded
companies.

Investments are influenced by such poorly predictable factors as the international political and economic
situation, the situation on stock markets, and exchange rates. When attracting investments to the Kazakh
economy, the following features should be taken into account: remoteness from large markets for goods and
services, lack of access to sea routes, lack of its own infrastructure and logistics centers, low capacity of the
domestic market and a huge territory with an extensive transport network of roads, relative to other developing
countries, high labor costs with a shortage of qualified personnel, especially in the manufacturing industry.

The key factors determining the risks and potential profitability of alternative investments should include
high uncertainty of the future result of investment. The total return on a portfolio of alternative investments is
usually formed due to the successful implementation of individual projects that compensate for the negative
result for the remaining projects in the portfolio. For example, according to the National Venture Capital
Association, out of 10 invested companies, only one or two of them bring high profits to venture investors.
The remaining companies either do not return the invested funds, or bring zero profitability [2].

The most common form using investment platforms are Private Equity investments In the general sense,
Private Equity investments can be defined as the provision of funds by organizations and individuals to non-
public companies in exchange for a share in the capital of such a company [3]. In Kazakhstan, there is no
equivalent translation of the concept of Private Equity, and the closest possible term is usually used - "direct
investment", implying collective investment in shares of mainly non-public companies with significant growth
potential. Additional features that characterize this type of investment are a long investment horizon, low
liquidity of assets, high risks combined with potentially high returns, the composition of investors and a
number of others. In addition, the direct investment market has a weaker correlation with general
macroeconomic trends compared to short-term and liquid financial instruments and therefore such investments
are an important tool for diversifying portfolios of institutional investors.

Direct investments are usually carried out by private equity funds, organized, as a rule, in the form of a
limited liability partnership [4].

The main investors of private equity funds in the EU countries are pension funds, funds of funds,
insurance companies, and sovereign funds. The expected return on direct investment in developed countries is
about 25% per annum.

Along with the traditional investment risks (macroeconomic, geopolitical, financial, regulatory,
operational, etc.), there are specific risks of alternative investments: the risk of law enforcement; the risk of
incorrect assessment of investments; the risk of fraud and unscrupulous activity of private equity fund
managers, as well as management of portfolio companies; the risk of inability to exit the investment; the risks
of loss of corporate governance in portfolio companies; the risk of capital loss due to non-fulfillment of
obligations to provide financing (funding risk); the risk of insufficient competence of the direct investment
fund manager. The management of such risks differs from the risk management of traditional investments and
requires special competencies that private equity funds may possess [5].

The impact of risks can lead to a decrease in efficiency or a complete loss of investment. High
expectations of investors regarding the probability of risk realization increase the required profitability and the
cost of attracting investments. The risks of direct investments can be partially reduced through the professional
expertise of private equity funds through the use of mechanisms for diversifying the portfolio of assets,
participation in corporate governance, control and risk management.

Mezzanine financing is a hybrid form of long-term financing that combines debt and equity instruments
and allows, upon the occurrence of established events, to convert debt into a share in the capital of a portfolio
company [6]. The peculiarity of mezzanine financing is the passive participation of the mezzanine investor in
the corporate governance of one or more companies located in the perimeter of the transaction, in order to
monitor the implementation of the project and ensure the return on investment with the required profitability.
Mezzanine financing can be carried out both by specialized mezzanine funds and with the participation of
banks.

Investors consider mezzanine financing as an instrument characterized by less risk than equity financing
and more than debt financing. There is no concept of "mezzanine financing” in Kazakh law. Regulation is
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carried out in relation to individual elements of a mezzanine transaction — for example, loan agreements and
loan agreements, option agreements, securities transactions.

Mezzanine financing is not popular with Kazakhstani banks, since the assessment of credit risk for
projects attracting mezzanine financing requires the formation of increased reserves. The introduction of these
regulatory norms is due to the objective need to ensure the financial stability of the banking sector.

Crowdfunding is a broad concept that most often includes both crowdlending and crowdinvesting. In a
general sense, they are understood as the process of collecting funds on the Internet for any purpose. At the

same time, the project can have both commercial and non-commercial orientation [7].

Crowdfunding, in addition to its main goal — to attract financing - can also serve as advertising for the
company; an information guide that allows you to activate the current audience of the project and attract new
users. In the general sense, there are three participants in the crowdfunding model: the author of the project,
potential investors and the crowdfunding platform [8].

Crowd investing has a commercial orientation and, as a rule, requires more expensive investments than
in the case of crowdfunding or crowd landing. We are usually talking about lending to small businesses. If a
company has shares, then the investor becomes its shareholder, and the process in this case is similar to buying
shares on the stock market. If there are no shares, then other options for registering a share in the company
may be offered, and if crowd landing usually provides a pledge from the borrower, then there is none here.
Most of the crowd lending and crowd investing platforms were created in 2015, and are gradually becoming
the most optimal alternative for investors with basic economic knowledge and free capital.

Crowdfunding platforms are specialized Internet sites that act as intermediaries between people or
organizations looking for funds to launch a project and people who want to finance this project (contributors).
Today there are more than 1,250 crowdfunding platforms in the world. The main share of global crowdfunding
fees still falls on the North American segment of the market, but in 2014 the Asian segment of the
crowdfunding market began to exceed the European one in terms of volume and growth rate, showing
significant potential for expansion in the near future [9].

The European segment of the crowdfunding market is primarily represented by the United Kingdom (75%
of the total crowdfunding market in Europe). In terms of economic effect, crowdfunding in this country is
approaching traditional sources of financing, and taking into account its growth indicators and potential for
expansion, it will have an increasing impact on society and the economy in the coming years. In general,
successful examples of foreign crowdfunding platforms, as well as projects that have received funding using
the crowdfunding model, allow us to conclude that this funding model is of great importance and its
development potential in modern society.

The history of crowdfunding development in Kazakhstan began around 2014, when five crowdfunding
platforms were launched at once: Startuper, Start Ticket, i6, Gostart and Asar.ainvest. Unfortunately, they
lasted less than a year. Later, another platform appeared — Baribirge, which was more efficient and lasted until
2018. Currently, there are several crowdfunding platforms operating in Kazakhstan, among which such
platforms as Birgemiz can be distinguished.kz and Start-time.kz, which demonstrate more successful and
sustainable activities compared to previous platforms. Registration on the platform is free. Over the three years
of the Start-time platform's existence, more than 100 projects have been allowed to be funded, of which 20-30
projects were submitted by non-profit organizations.

The Birgemiz platform enters into contracts only with charitable foundations, subject to more than 2 years
of work experience, completed projects, as well as the presence of an office, its own website and social media
profiles.

It should be noted that the success of the project largely depends on how well the author of the project
can clearly justify the necessity and relevance of the project for society, as well as be able to organize wide
information coverage to attract a large number of contributors [10].

The main risks of investing using investment platforms are generally similar to the risks of direct
investment. However, the inability of the investor to participate in project management independently or
through a professional manager leads to additional risks and reduces the investor's ability to manage them.

To eliminate these risks, the operator of the investment platform is recommended to conduct a legal
review of the project, a basic examination of its business model, as well as to set limits on the maximum
volume of investments in such a project. In addition, it is advisable to establish requirements for the stability
of information systems of investment platform operators, the availability of backup functioning systems.
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Based on the conducted research, we have identified the factors constraining the development of new
investment tools in the digital economy:
—  low level of information technology development compared to developed countries;

— limited Internet audience, especially in the segment of corporate users;
— insufficient development of telecommunications, especially in the periphery;
—  distrust of new investment tools when doing business.

The following measures are necessary for the further development and application of new instruments
for financing investment activities of companies in the digital economy:

—  further improvement of the regulatory framework for the use of new investment tools in the digital
economy;

—  further development of investment and innovation infrastructure in the digital economy, which
includes not only the state and companies, but also households;

—  further growth of Internet users, especially in economic centers;
—  further process of computerization of companies;

—  establishment of requirements for persons attracting investments on the basic technical, legal and
financial expertise of projects attracting investments;

—  establishment of requirements for the operators of investment platforms to verify the accuracy of
information provided by the person attracting investments, including legal verification of the documents
provided, verification of persons attracting investments;

—  establishment of requirements for persons attracting investments to be accompanied by escrow
agents of investment projects on investment platforms;

—  establishment of requirements for operators of investment platforms on wider disclosure of
information about persons attracting investments and investment projects, on statistics on non-fulfillment of
obligations;

— consideration of the expediency of mandatory participation of investment platform operators in self-
regulatory organizations (by analogy with the best international experience);

— consideration of the issue of simplified identification of foreign individuals for investment purposes
through investment platforms.

The development of alternative investment mechanisms, in turn, will contribute to:

— the inflow of additional capital into the direct investment market, an increase in the number of its
participants and the volume of direct investments, and an increase in their availability;

— increasing the supply of long-term investments to finance the development of companies;

—  development of innovative sectors of the economy;

— improving the level of corporate governance of companies;

— improving the quality of doing business;

— increasing the investment attractiveness of domestic companies for investors;

—  development of the financial market and increase in the number of IPOs;

—  reducing the riskiness of transactions conducted on investment platforms.

Creating a favorable environment in the alternative investment market will increase its attractiveness to
a wider range of investors.
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Without increasing the transparency of the direct investment market and reducing the risks of
unscrupulous behavior of participants, expanding the admission of institutional investors to direct investments
is premature.

Conclusions

As a result of the study, the factors of low popularity of investment platforms in Kazakhstan were
identified. The analysis of legislation and practice in the field of civil, banking, financial and tax regulation
related to crowdfunding is carried out. In order to improve access to finance through the use of electronic and
Internet services, recommendations on legislative reforms in Kazakhstan have been developed.

Based on the conducted research, measures are proposed to promote the development and application of
new instruments for financing investment activities of companies in the digital economy.

Crowdfunding is a fairly new method of financing projects using the Internet. Successful application of
crowdfunding in the field of non-commercial cultural and social projects has allowed us to move to a new level
in the field of financing startups and local businesses. Thus, crowdfunding can become, along with social and
non-commercial tasks, an alternative form of financing business projects at an early stage.

List of literature

1 Pavlova Yu.V. The practice of using new instruments for financing investment activities in the
digital economy / Bulletin of the Russian University of Cooperation. 2019. Ne3(37), 78-84.

2 National Venture Capital Association, NVCA. URL.: https://nvca.org/. 2.

3 Investments in private equity An Introduction to Private Equity, including differences in
terminology. Archived 5 January 2016 at the Wayback Machine. 18-21.

4 Winning Strategy For Better Investment Decisions In Private Equity. USPEC, Retrieved 27 January
2020. 7-11.

5 Development of alternative investment mechanisms: direct investment and crowdfunding. Report
for public consultations. Moscow: Bank of Russia, 2020, URL:
https://cbr.ru/Content/Document/File/112055/Consultation_Paper_200811. Pdf. 9.

6 Mello A., Quintin E. A Backup quarterback view of mezzanine finance. Real Estate Economics. ,
2021. 49, 52.

7 Pierce-Wright C. H. State Equity Crowdfunding and Investor Protection // Washington Law Review.
2016. 6.

8 Lombardi R., Trequattrini R., Russo G. Innovative Start-Ups and Equity Crowdfunding //
International Journal of Risk Assessment and Management Vol. 19, Nos. 1/2. 2016.

9 Legal regulation of the activities of non-profit organizations to attract financing (fundraising) using
electronic means. /Analytical Review. URL.: https://online.zakon.kz/Document/?doc_id=38707889&pos=4;-
104#pos=4. 104.

10 Dauliyeva G., Koxegenov N. The prospect of the development of crowdfunding in Kazakhstan as
an alternative financing tool./ The Journal of Economic Research & Business Administration. Nel (127), 2019.
79-81.

O.B. Cunaesa, K.K. Pomazanos, B.1. Jlo3unkas
Ka3zakcran Pecnmy0inkacbIHIa HHBeCTHIHMAJIAYBIH 021aMaJIbI TETIKTepiH JaMBITY

Makanaia Tikejdeld HMHBECTHUIMSIAP, ME3aHWHJI KapKbUIaHIBIPY, KpayndaHIuHT CHSKTHI
TUQPIABIK SKOHOMHUKAIAFbl KAPKbIIAHIBIPYAbIH KOJAaHBICTaFbl MOAEIbICPIHE TANAAY Kacaibl.
Kazakcran PecrmyOnukaceiHia KamuTainl TapTyAblH Oanamaliel TETIKTEpiH NMaifaiaHy AeHreii
Oaranangel. KpayadananHrke KaTbICTBI a3aMaTThIK, O2HKTIK, KAPIKBUIBIK KOHE CAIIBIKTHIK PETTEY
callaChIHJIAFbl 3aHHaMa MeH Taxipubere tannmay xyprizinmi. Lludpnanaeipy sxarnaiibiama
WHBECTULMSAJIBIK KBI3METTI KapKbUIAHIBIPYABIH aHAa KypalgapblH KOJAAaHYIbl TEKEHTiH
npobieManap  aHBIKTAIIbl.  VHBECTHHHMSUIBIK — TiaTGopManapisl — HaijanaHa  OTBIPHII
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WHBECTUIMSJIAYABIH HETi3ri Toyekenaepl aWKbiHAanabl. Kapkemanaslpy omicTepiHiH Oipi
petinae kpayadaHauHT MoxediH Oaranay »xypriziuiai. KpaynbanauHarTig Kac KOMIaHUSITAPIbI
KapKBUTAHIBIPY OICI peTiHAeri apTHIKMIBUIBIKTApEl KepceTinreH. Ludpnpik skoHOMHKKa
KaraalblHAa WHBECTUIMSIIBIK KBI3METTI KapKbIIaHIBIPYIBIH KaHa KYpajJapblH AaMBITY KOHE
KOJIIaHy >KOHIHZETi ic-Imapamap YCBIHBUIABI. OIEKTPOHABIK >KoHE HHTepHeT-Kbei3merTepmi
naiganany apKpUIbl KapKbUTAaHABIPYFa KOJDKETIMAUTIKTI )KaKcapTy MakcaTeiHaa Ka3zakctanmarsl
3aHHaMaJbIK pedopmanap OoiibiHIIA YChIHBIMAAP d3ipieHai. Kpayndanauar moaeni Herizinae
WHBECTUIMS TapTy HAyKaHbIH OTKi3y OOMBIHIIA TPAKTUKAJBIK YCHIHBICTAP YCBHIHBUIIBL.
WuBectunusinayapiy 6anamanbl TETIKTEPiH MaiIaiany (bl apThIKIIBUTBIKTAPEI HET13/IeNTeH.

Kinm ce30ep: MHBECTUIMSUIBIK KBI3MET, KapXKbLUIAHIBIPY XKYWHECi, MHBECTHIMSIIAY TETIKTEpI,
U PIBIK YKOHOMUKA, UG PIAHABIPY, TIKeeH WHBECTHIHANAD, KpayadaHauHr, KpayadaHImHr
HAYKaHbI, HHBECTHIIUSIIAY TOYCSKeJepi.

O.B. Cunaena, X.K. Pomazanos, B.1. Jlo3nmkas
Pa3BuTHe aJIbTEPHATHBHBIX MEXaHU3MOB MHBecTUPOBaHus B PecnybOinke Kazaxcran

B craThe BBINOMHEH aHAIM3 CYIIESCTBYIOIIUX Mojeie (UHAHCHUPOBAHUS B IUPPOBOW
SKOHOMHKE, TaKMX Kak MpsAMble MHBECTHIIMH, ME30HHMHHOE (pHMHAHCHpOBaHHE, Kpaya]aHIHHT.
OueHeH ypOBEHb HCIIOJIB30BAHUS aJbTCPHATHBHBIX MEXAaHU3MOB MPHUBICYCHUS KaluTala B
PecrryOnmmke Kazaxcran. llpoBeneH aHamm3 3aKOHOAATENhCTBA M IPAKTHKHA B cdepe
TPaXJaHCKOTO, OaHKOBCKOTO, (DMHAHCOBOTO M HAJIOTOBOTO PETYIMPOBAHUS, KaCAFOIIUXCS
Kkpayadanaunra. BeisBiIeHsI TPOOIEMBI, CIEPKUBAIOLINE MPUMEHEHHE HOBBIX MHCTPYMEHTOB
(hMHAHCHPOBAHWUS WHBECTHUIIMOHHOW JEATEIHHOCTH B YCIOBUSX HuppoBm3anmu. OmnpenencHbl
KIIOYEBbIE PHCKA WHBECTHUPOBAHUS C HCIOJB30BAHMEM HMHBECTHLIHOHHBIX IUIATQOPM.
BrimonHena oneHka Moaenw KpayAQaHIUHTa Kak OJHOTO W3 METONOB (PHHAHCHPOBAHHA.
[Tokazanbl mpenmyIiecTBa KpayadaHauHra Kak MeToja (PHHAHCHPOBAHUS MOJIOABIX KOMITAHUH.
[IpennoxeHsl MEpOHNPUATHUS MO PA3BUTUIO W MOPUMEHEHHIO HOBBIX HHCTPYMEHTOB
(hMHAHCUPOBAHUS MHBECTUIIMOHHOW JEATEILHOCTH B YCIOBHAX MU(POBOY SKOHOMUKH. B 1ensix
YIIy4IIeHUs] JTocTyna K (MHAHCHPOBAHHUIO ITOCPEACTBOM HCIOJIB30BAHUS DIIEKTPOHHBIX U
MHTEPHET-YCIIYT pa3paboTaHbl peKOMEH/IAIMH 110 3aKOHOAATeIhHBIM pedopmam B Kazaxcrane.
[IpennoxeHsl NMpakTHUECKWE PEKOMEHIAIMHM 10 TMPOBEISHUIO KaMITaHWU [0 MPUBJIEYEHHUIO
WHBECTUIIMI Ha OCHOBe MoJienin Kpayiadanaunra. OOOCHOBaHBI BBITOJIBI HMCIIOIB30BAHUS
aJbTEPHATUBHBIX MEXaHU3MOB HHBECTHPOBAHUSL.

Kniouesvle cnosa: WHBCCTUIMOHHAA JOCATCIBHOCTh, CHCTCMaA q)HHaHCHpOBaHI/ISI, MEXaHU3MBbI

WHBECTUPOBaHMUS, HU(POBast SKOHOMHKA, (P POBU3ALMSL, IPSIMbIE HHBECTHLIUH, KpayA(aHauHT,
KpayAQaHIUHTOBasi KAMIIAHHS, PUCKH HHBECTHPOBAHHMS.
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CoBpeMeHHbBIH B3IJIsI] CTYA€HTOB Ha (pU3N4YECKYI0 KYJIbTYpPy B BY3e

B craTtbe paccMoTpeHa TeMa Ba)KHOCTH BOBJICUEHHSI MOJIOJIOTO MOKOJICHHUSI B 370POBBIA 00pa3
KHU3HH M K MOTHBALUHM 3aHATHAMHU (DU3NYECKOH KyIbTYPOH M CHOPTOM C YYETOM COCTOSIHUS
3I0pOBBSI.

Ha ocHoBaHmM ompoca CTyIEHTOB MEPBOrO Kypca, ITOKa3aHO OTHOLIEHWE W CTEHECHb
BOBJICYCHHOCTH B 3aHATHs (U3UUECKOW KYJNbTYpOH W CHOPTOM MOJOAEKH. B crarbe Obun
HCIIOJIb30BaHbl TAKHE METOJbl KaK: aHKETHPOBAHME, MaTeMaTH4ecKasl cTaTucTuka. [IpoBenén
aHaJM3 NPUYNHHO-CICACTBEHHON CBS3M OTHOLICHUS CTYACHTOB K (PU3MYECKOH KYJIbTYpE,
Oyaymiei mpoeccuu U K CBOEMY 3710POBBIO.

AKTYyanbHOCTh TEMBI CTaThH 3aKJII0YAETCS B TOM, YTO NPU HAJTMYUK XOPOILEH CIOPTUBHON 0a3bl
U paboThI caMUX Ipernojasaresiell (U3NUECKOro BOCIIUTAHUS, TOHUMaHUSI CAMUMH CTYIEHTaMHU
Ba)XHOCTHU POJIH (PU3NUECKON KYJIBTYPHI B )KU3HU U JabHEHIICH TPYAOBOH IS TEHLHOCTH, UMEET
MECTO HEXBaTKa OTBEIEHHBIX YaCOB Ha Pa3BUTHE W 3aKpeIUICHHE >KU3HEHHBIX MOTpeOHOCTEH B
3aHATUAX (PU3UIECKON KYIbTYPOH.

B crathe mpeanioxeHbl HECKOIBKO METOJOB (PM3MYECKOrO BOCIUTAHUS CTYICHTOB B BY3aX,
KOTOPBIE CIOCOOCTBYIOT MPO(ECCHOHATLHO-TMYHOCTHOMY PAa3BUTHIO YEIOBEKA.

Knioueswie cnosa: dnsnueckas KylbTypa, OTHOLICHUE CTYACHTOB, MOTHBALIUS, IPUIHHBL,
JBUraTeNbHAasl aKTUBHOCTD, (PU3HYEeCcKOe pa3BUTHE, METOABI.

Beeoenue

TexHuueckoe pa3BuTHE 00IIecTBA, MPUBOIAIICE K KOMQOPTY B KU3HH, MAapajUIeIbHO IMPHUBEIO K
JTUCKOM(OPTY COCTOSIHME OpraHM3Ma 4eloBeKa. biaroycTpoeHHBI OBIT, pa3BUTHE CETH TPAHCIOPTHBIX
KOMMYHHKALIUH 1 MHOTHE pyTrye JOCTHXECHUS HUBIIIN3AINN JAJIM B KOHEUHOM MTOT'€ TAKOH HU3KUH yPOBEHb
JBUraTeJIbHOM aKTHBHOCTH COBPEMEHHOIO YEJIOBEKa, YTO JIMYHOCTh BCE 4Yallle BBICTYNAET B POJH
«IESTEIILHOTO Oe3/Ie/IbHUKAY: paboTaeT He CBOCH MYCKYJIBHOM SHEPruei, a MPEeUMyIIeCTBEHHO CUIION CBOETO
yma.

A HEIOCTaTOK [BIKEHHS - TUIOKMHE3US - BbI3bIBACT LEJBIH KOMIUIEKC H3MEHEHHH B
(YHKIIMOHUPOBAHWU OpPraHU3Ma, KOTOPBIN MPUHATO 0003HAYATh KaK TUHOAHAMUIO. [I[pHYrHBI THIOKWHE3NH
ObIBatOT  OOBEKTUBHBIMHU ((pu3mosiornueckas, npodeccroHanbHas, KiIMHHYecKas). M CyObeKTHBHBIMU
(mpUBBIYHO-OBITOBAs], IIKOJNbHAS, OTYACTH - Kiaumaroreorpaduueckas). K coxanenuto, mokojenue, He
3aHUMAIOLIEECs CBOMM 37J0POBBEM, J1A€T OOJIBIION MPOLIEHT HOTOMCTBA C OCIa0IEHHBIMH (YHKIMOHAIBHBIMH
BO3MOXKHOCTSIMHM OpPTaHW3Ma, C aHOMAJIMSMHU B pa3BUTHHU. [IpUBBIKaHNE K MaJOMOIBIKHOMY 00pa3y >KU3HH,
HAJINYME CHI)KEHHOHN ABHUraTelbHOM MHUIMATUBHOCTH, OBITOBOH KOM(OPT MOPOKAAIOT MpeHeOpeKeHne K
3aHATHAM (pr3ndecKoil KyabTypoid. CHU)KEHHIO TOMYJIAPHOCTH (PU3KYIBTYPHOH AESTENLHOCTH CIIOCOOCTBYIOT
W OrpaHHYCeHHE 00beMa JIBIKEHHI BCIICACTBUE MPOU3BOJICTBEHHONW HeoOxouMocTH. Jlroau daimie OoleroT,
BBIHY/ICHHO OTKa3bIBasi ce0e BAKTUBHOM JBUTATEIHHOM pexxume. [1]

Mononéxp HacinenyeT TMIOJUHAMHUYECKUH OIBIT CBOMX POJUTENEH, NMPH 3TOM HAKIJIAJbIBACTCS
OoJbliasi Harpy3ka HaydeOHbIe 3aHSTHS, KOTOPbIE BEIyT K MEPEyTOMIISIEMOCTH W OTCYTCTBHIO KCIIAHHS
nBurathes. VIM HeKoraa 3aHUMaThCsl CIOPTOM, (PU3MYECKUMH YIIPaKHEHUSIMH, 3apAIK0I U B KOHIIE KOHIIOB,
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CBOMM 3JI0pOBbeM. Bcé pexxe Moso1€xb, MOCTYyMAONMAas B YHUBEPCUTET, 00J1a/1aeT TAKUM XapaKTePUCTUKAMU
KaK «IPUPOJHAS THOKOCTBY, «BPOXKIAEHHAS MPBITYUECThY, «yHACIE0BAHHAS KOOPIUHAIIUS.

Xopomo W3BECTHO, YTO YMCTBEHHasI M (hr3mdeckasi paboToCOoCOOHOCTh YeIOBEKa MPEACTABISIOT
co0oi1 BeICIIEE (OPMBI MHIUBUIAYATBHON alanTally, PACKPHITUE MEXaHH3MOB KOTOPBIX MOXET CIYKUTh
OCHOBOM pa3paboTkKu 3(PPEKTHBHBIX MeEp, IMOBBIMAOIINX IPHUCIIOCOOIIEMOCTs OpraHM3Ma dYelloBeKa K
pasnIHbIM (HaKTOPaM CpPEJIbL.

Beneactue Toro, Kak CTyJICHT O3HAET BCKO BAXKHOCTh (DU3MUYECKOM MOJTOTOBKH I CBOSH Oy rymieit
npodeccur, OH HAYMHACT aKTHBHEE WCKaTh pPa3yMHOE COYeTaHWe (U3UYECKOT0O U YMCTBCHHOTO
pasBuThs. HaunHaeT 3aHUMAThCsl QU3KYIBTYPON HE TOJIBKO MOTOMY, YTO 3TO MOIYJSPHO, & TOTOMY YTO OH
MOHMMAET, YTO 3TO HEOOXOAUMO Ui TOJJICPKAHUS €ro 370POBbS, a TAKXKE YTO ATO IMOBBIMIACT €ro
YMCTBEHHBIC BO3MOXKHOCTH, YTO B CBOIO OYEpE/b JCJIAET €ro KOHKYPEHTHO CIIOCOOHBIM Ha PHIHKE TpPY/a.
du3nyeckoe pa3BUTHE SBISETCS HEOTHEMIIEMOW YaCThiO JIOOOTO BHJA JCATEILHOCTH W COYeTacT B cede
pasBUTHE U PE3YNbTAT MPOPECCHOHATLHOTO 00Pa30BaHUS CTYICHTOB.

OcHosnas yacme

[MpenonaBarenu ¢pusnueckoro Bocnutanust Kapy pemmny u3y4uts BOMPOCO MOHUMAaHUH
CTYACHTaMH POJIK PU3NUECKON KYIBTYpBl M CIOPTaB ()OPMHUPOBAHHH TOTOBHOCTH KaK JTJMYHOCTH K
npodeccuoHanbHON AeATenbHOCTH. [IpoBesn aHKeTUpOBaHUE CTYIEHTOB EPBOro Kypca, B KOHLE
Icemectpa, 66110 onporreHo 302 cTyneHTa.

1. Bame otHOomenue k npeamery @B B KapV. Puc.1

79,60%
5% 11% 4,40%

I _ I
NONOXKWUTENIbHO  OTPULLATENIbHO 6e3pasnnyHo apyroe

2. Bam nBurarenbHbIN OMBIT 10 ocTyIuierns B BY3: Puc.2
63,90%

YpoOK#M B WwKone 3aHumanca TonbKo nexkuumn Apyroe
CrnopTom

3. Lenp Bammx 3aHATHIA (U3NIECKON KyIbTYpOH WM crioptoM: Puc.3
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36,20% 37,60%
15,80%
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4. Ectb 1 s Bac HEOOXOIUMOCTh 3aHATHH (PU3MUYECKON KYJIBTYPOU U CHOPTOM B TIEPUO]T OOyUYCHUS B
BY3e kak Oyaymemy cnienuanucty? Puc.4

60,60%

39,40%

[a Het

B pe3ynbrate npoBeJEHHOTO HCCIIe0BaHMsI ObLUTH BBISBJICHBI IPOTUBOPEYUSL, C OHOM CTOPOHBI, 79,6%
(cM.puc.1) cTyneHThI TOJTOKHUTENBLHO OTHOCATCS K prskynbType. C AeTCTBa y HUX 3aJ0KEH TOJOKUTEIHHBIN
JIBUTATENBHBII OIBIT, HO OH HaOM0AaeTcst TONbKO y 68% (cM.puc.2) oT 0o01iero yucia CTyIeHTOB, KOTOPBII
OHH TIOJTYYHJIM B LIKOJIe, HAUOOJIee aKTUBHBIM OIBIT MOIY4MIH Bcero 16% CTyIOeHTOB, 3aHUMAsICh CIIOPTOM.
Omnpoc cTyeHTOB IMOKa3all, YTO XOTs Obl B OJHY-/IBE CEKIIMU IIKOJIbHUKAMHU OHH MPOOOBAIN MOCENIaTh, HO
X0 He OoJjiee MONyrona, He JOOWBIIMCH HUKAKHX pPe3yNbTaToB, Ha Bompoc: «l[louemy Opocwun?y, xak
MIPaBUJIO, OTBEYAIH, YTO CTAJIO TPYAHO WM HE MOHpaBUiIock. Clie10BaTenbHO, 10 CBOEro noctyruieHus B BY3
CIOPT HE BXOJWI B MX IPUOPUTETHHIE 3314l CTAHOBJICHUS pa3HOCTOPOHHEH JTMYHOCTH.

WU BoT mosTOMY mpenojaBarteidd (UIKYNBTYpPBl CTAJIKUBAIOTCA C IUIOXUM (YHKIHOHAILHBIM
Pa3BUTHEM, TEOPETUUECKON TOTOBHOCTBIO M JIBUTATENIBHON aKTHBHOCTBIO CTYIEHTOB. MOXHO IPOCIEIUTh U
3a pe3yJIbTaTaMl HOPMaTHBOB — CAI0T HOPMATHUBbI €AWHHIIbI, HCKIIIOUEHNUE YHUBEPCUTETHI, KOTOPbHIE TOTOBST
CHENHANTHACTOB PU3NUECKON KYIBTYPHI.

[Ipu paccMOTpeHHHM MOTHBALMK CTYIEHTOB K 3aHATHSAM (DU3NUecKOd KyabTypsl (cM.puc.3) «Llens
BaIlIMX 3aHATUH (QU3MYECKON KyJIbTypoH WM CHOPTOM», TO 16 % CTYAE€HTOB OTBETHJIH, YTO IOCELIAIOT
3aHSATHS TOJBKO JUIS TOTO, YTOOBI MOJyYUTh 3a4€T, Y HUX HET MOTPEOHOCTH B CAMOCOBEPIICHCTBOBAHHH,
CaMOTIO3HaHUH caMoro celsi (aHKETHpOBaHKE ObLUTIO aHOHUMHBIM). Y TUBHIHN 36 % pecnoH/IEHTOB, KOTOPhIE
OTBETHJIM, YTO MOTHBUPOBAHBI TE€M, YTO XOTAT MOXYAETh M TE€M CaMbIM YKPEIHUTH 370pOBbe. TeHIeHuus
OKHUPEHUSI TIOJPACTAIONIETO MMOKOJICHHSI C KaX/IbIM T0JIoM HaOupaeT 000poThl. [IpuunHBI: MaTONOBIKHBIN
00pa3 KH3HH, HENpaBWIbHOE MUTaHue. Toiabko 44 % CTyJeHTOB TOTOBBI NICHXOJOTHYECKH K JTAIbHEHIIIEMY
CaMOCOBEPILIEHCTBOBAHUIO, MOTHUBAIMS — BBIIIOJIHUTD Pa3psi WM IOJyYUTh Pa3HOCTOPOHHIOW (DHU3NYECKYIO
HarpysKy.

CryneHTsl mepBoro kKypca Ha Bomnpoc: «EcTh nm Ui Bac HEOOXOTUMOCTh 3aHATHH (QU3MUECKON
KyJITYpOH 1 criopToM B niepuoj o0yuenus B BY3e kak Oynymemy crienuanucty?» Toisko 60,6 % (cm.puc.4)
CTYJEHTOB OTBETHJIM TOJIOKHUTENbHO. CrnenoBatensHo, y 39,4% crynmentoB 1 Kypca He ycmeno
c(hOopMHUPOBATHCS IOHSITHE, YTO YEIIOBEKY HEJIOCTATOYHO 3HATH O MOJIb3¢ (PU3NUECKON aKTUBHOCTH, OH JIOJDKEH
YyBCTBOBaTh HEOOXOJIUMOCTD B JIBIXKCHUHU KaK HACTOSTEIbHYIO MTOTPEOHOCTD.

PaccmarpuBas Beiciiee 00pa3oBaHue BaKHO MOHUMATh, YTO B €0 MPOCTPAHCTBE (YOPMHUPYIOTCS BCE
YCIIOBHS HYXKHBIE JIJIS peallu3aliy CTYJCHTOM CBOMX CIIOCOOHOCTEH, a CTPYKTYpa GU3KYIbTYPHO-CIIOPTUBHON
JIESITETIbHOCTH pacIioyiaraeT OrpOMHBIM KOMIUIEKCOM JIJIsl IBUTATEIFHON aKTHBHOCTH, CIIOCOOHA pemiath U
3aJauy MOATOTOBKU CTYIEHTOB K Oyaymier npodeccHoHanbHON e TeIbHOCTH.

Ham yHuBepcuTeT roTOBUT KBAIM(QUIMPOBAHHBIX CHELHANHCTOB ISl TOPHO-METaTyprU4ecKOH
npoMelnuieHHOCTH. bonee 70% oT 3TOTO 4mMCla COCTaBIAIOT MpHE3KHE M3 IOKHBIX pernoHoB PK, onun
o0yyaroTcs no nporpamme «Cepriny». Jta nporpamma nojpazymeBaeT OecriatHoe 00ydeHne CTyIeHTOB, HO
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1 TpeOOBaHUs K OOYyYEHHIO MpEATNOoiaracT CBOU: cAady 3a4€TOB M 9K3aMEHOB 0€3 TPOEK, WM JIMIIHIIBLCS
CTUIICHIUH, IOITOMY MOTHBALIUS - XOPOIIO YYUTHCS - OYEHb CHIIbHAS.

Ho ectp crynentsl, KOTOpble O0yd4arOTCsl Ha IUIATHOM OCHOBE, 3[ech pabora co CTyAECHTaMu
CKJIafbIBacTCs TpyAHEe. Y OSTHUX CTYIOCHTOB HET TaKOW MOTHBAalUHM, HAOMIOAAIOTCS MPOMYCKH Oe3
YBaKUTEIBHON NPUYMHBI, a NPU KPEAUTHOH CHCTEMa OLICHUBAHMS CTYAEHTOB, €CIU CTyAeHT HaOpan 50
0aJjII0B, TO ATOr'0 JOCTATOYHO, YTOOBI €r0 ATTECTOBATD.

Ha nepBoM 1 BTOpOM Kypcax oTBeZicHO Ha (pu3kynbTypy 30 Helesnb Ha KaXIblH Kypc, HO HAYHHAS C
TPeThero Kypca, (PU3KyJIbTypa BbIBeIeHa 32 paMKH 00y4eHUs (aKyIbTaTHBOM WM MOCEIIEHHE CIOPTUBHBIX
cekuii. Y Hac paboTaloT CeKIMy BOJIeWOO0a Iy IOHOMIEH U 7S IeBYyIIeK, OackeTOomna, pyrdora, Ka3akiia-
Kypec, HaCTOJIBHOI0 TeHHUCcA. Ho Kak mpaBuIio MOCeIaoT UX CTYEHTHI IEPBOTI0 M BTOPOTO KYpPCOB, CTYIEHTHI
TPETHETO M UYETBEPTOTO KypCOB IOCEIIAI0T OYEHb Majo, TaK KaK y HMX HA4YMHAETCs 3alluTa KypCOBBIE,
IPEIAUIUIOMHBIE NPAaKTUKH M MOArOTOBKA AMIUIOMHBIX IPO3KTOB. EcTecTBeHHO (u3myeckas KyJabTypa,
KOTOpasi HE BXOJIST B IPOrpaMMy OOYyYEHHs CTapIIUX KypCOB, OTOJBUIAeTCS HA BTOPOU IUIAH - 3a4€T IO
¢$u3KyIBTYpE cAaBaTh HE HaJl0, MPE3UACHTCKIE HOPMATUBHI CIaBaTh HE Haao0. 1 Ta MOTpeOHOCTh B 3aHSTHAX
(bU3KyIBTYpOI, KOTOpas moutu choMupoBaiach, yepe3 Kakoe TO BpeMs MpomajgaeT. Y CTYAEHTOB
OCTaeTCsl TOJIBKO MOHMMAaHUE, YTO (U3KYJIBTYpa U CIIOPT 3TO MOJIE3HO U HY>KHO, HO BPEMEHH Ha BCE
HE XBaTaer.

OTpULIaTENbHYIO POJIb B 3TOM CBHITpaj M MEPHOA MaHAEMUHU. Te CTyIeHTHl, KOTOpble OTYYWIHCHh
MEpBBI Kypc, a BTOPOM Kypc MpOBENW Ha OHJIAWH oOyueHWH, Mbl ceilyac He HaOmromaeM Jaxe Ha
(dakynbTaTUBaxX M 3aHATHSIX B CIIOPTHBHBIX CEKLUSAX M HE MOXKEM HX KOHTPOJMPOBATH, IIOTOMY YTO HET
pBIYaroB BO3AEHCTBUS HA HUX, TOJBKO Oeceapl ¥ NPUITIALIeHNs IPUITH T03aHUMAThCS B CIIOPT3aJle.

Mpl1, 6€3yCcII0BHO, BRIPACTUM BBICOKOKBATH(DUITMPOBAHHBIX CIICIIMATMCTOB, HO OYAYT JIX OHU 3710POBHI,
0CTaeTcsl BOIIPOCOM.

[anee cienyeT paccMOTpeTh HECKONBKO METONOB (PU3MYECKOTO BOCIMTAHHS CTYACHTOB B BY3aX,
KOTOpBIC CIIOCOOCTBYIOT MPO(ECCHOHATBHO-TUYHOCTHOMY Pa3BUTHIO JINYHOCTH.

[lepBbIii MeTOm — 93TO METOA PETYIMPYEeMON TMPaKTHKH, METOJ BKIIOYaeT B ce0s CTPOro
MPEONUCAHHYIO IPOrpaMMy YIPaKHEHUH, KOTOpast ONMCHIBAET BCE YIPAXKHEHUS, TOPSIOK UX BBINOJIHEHUS 1
KOJIN4ecTBO NOBTOpeHuil. Takke MOKHO 0OpHCOBaTh IMHAMUKY BO BPEMs pa3IMYHbIX YIIPAXHEHHUH, ONUCATh
MECTO BBIIIOJIHEHHS U BpeMs OTABIXa B COOTBETCTBHH C MOJIX0AaMH. JTa CUCTEMA Ha MPAKTUKE CIIOCOOCTBYET
N3yYCHHIO HOBBIX JBUraTeIbHBIX HABBIKOB M CIIOCOOHOCTEH, HAIIPAaBJICHHBIX HA Pa3BUTHE BCEX HEOOXOANMBIX
¢$u3nUecKuX KauecTB I Oyymiei npoQeccCuoHaNbHON AEATeTbHOCTH.

Bropoii crioco6 - urpa. 3TOT METOA MPUMEHSETCS HE TOJIBKO B Pa3HBIX UTPaX, HO M IIPOCTO B KaXKI0M
ynpaxxkHeHHH. OCOOCHHOCTHIO UTPOBOTO METOJIa MOYKHO Ha3BaTh TOT (PaKT, YTO 371eCh MCIIOIB3YETCS CIOKET
urpsl. Bce Meponpusitusi opraHu30BaHbl 10 3apaHee MPOJAyMaHHOMY IUIaHYy, KOTOPBIH, B CBOIO OYepels,
COPHEHTHPOBaH Ha JOCTIKCHHE KOHKpPETHOH 1enu. MrpoBble CIIeHBI 4acTo OepyTcsi U3 peajbHOM JKH3HH,
HaTlpUMep: OXO0Ta Ha JUKOTO 3Beps WM pasinyHble BHUJBI OBITOBBIX W paboumx aeidcTBuil. Kpome Toro,
UTPOBBIE CLIEHBI CO3IAI0TCS U MPHUILYMBIBAIOTCS IIPEJHAMEPEHHO Ha OCHOBE KOHKPETHOM 3a1aui. MeToz urpbl
UCTIONB3YeTCs B YpoKax (U3KYJIbTYpPbI Ul yCOBEPIIEHCTBOBaHMS (PU3MUECKUX KAueCTB ydaliuxcsa B Ooiee
CJIO)KHBIX WJIM JIETKUX yCTIOBUAX. Bo BpeMs UTphI pa3BUBAIOTCS TaKMe Ka4ecTBa, KaK JIOBKOCTh, OPHEHTALIUS B
MPOCTPAHCTBE, UHUIIMATHBA U CAMOCTOSATENIbHOCTD, KOTOPBIE SIBJISIOTCS HEOThEMJIEMBIMU YEPTaMU B Pa3BUTUH
TapMOHUYHOHN JIMYHOCTH.

Tpetuii MeTon SBISIETCS KOHKYPEHTOCTIOCOOHBIM. COCTSI3aTeIbHBIH WM COPEBHOBATEILHBIH METO]
OUYE€Hb IIUPOKO HCIIONIB3YEeTCs B Megarorndeckoi mpaktuke. C MOMOIIBIO 3TOT0 METOJIa PElIaloTCcsl MHOTHE
3aJjauy, TIOCTABJICHHBIC MIPENOJaBaTeIsIMU (PU3NIECKON KYJIbTYphI, 3TO Pa3BUTHE HABBIKOB U CIIOCOOHOCTEH,
HY)KHBIX JUISI BOCIIUTAHHUS B CTYJCHTaX HPABCTBEHHBIX M BOJIEBBIX KauecTB. IIpucyrcTBHe comepHudecTBa
oOecriednBaeT  OCOOBI  SMOIMOHANBHO-QU3UOJIOTHYECKHH  (OH,  CIIOCOOCTBYIONIMH  MPOSIBICHHIO
MaKCUMaJIbHOHM ()YHKIIMOHATBHOCTH YEJIOBEUECKOTO OPraHu3Ma.

YeTBepThlii METO[ - BepOAIbHBIM U CEHCOPHBINA METO. DTH METO/Ib IOAPA3yMEBAIOT UCIIOIb30BaHHE
TaKTWILHOW WMHpOpMaiuu u ciioB. C TOMOIIBIO CIIOB JIIOAM TEPEar0T JIPYT JPYTy BCIO HEOOXOIUMYIO
nHPOPMALIUIO, 3HAHUS, YIIIyONSI0T CBOE BOCHPUATHE, aHATU3UPYIOT U OLIEHUBAIOT PE3yNbTaThl. biarogaps
CEHCOPHOMY METO/Y TapaHTUPYETCsl MaKCHMallbHasl HArJISIAHOCTh, KOTOpas B (PU3MUECKOM BOCHUTAHUH
CTYZCHTOB IIPEICTaBJICHA TOBOJIBHO 0OmupHO. TyT 3a/1efiCTBOBaHBI HE TOJBKO OpraHbl BU3YalIM3allH, HO U
CIIyXOBBIE Y TAKTHJIbHBIE.
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Baknouumenvhas uacmo

Takum 00pazoM, MOXKHO CHIENaTh 3aKIIOYEHUE, YTO (U3KYIbTYpa BBHICTYIAET B POJIM KaK Pa3BUTHUS,
Tak U pe3ynbraTa NpoecCHOHATBHOIO O00pa3OBaHMs, a TAKKE NESITENbHOCTH YeJIOBeKa. TakkKe CTOUT
OTMETHUTh, YTO 3TO HE MPOCTO HIES YEIOBEKA 3aMEHUTh (PU3MUYECKUN TPyH Ha (GU3HMUECKUE YHPAKHEHUS, a
MeTox obecriedeHus1 Hanboee IeHCTBEHHOTO Mpoliecca Pa3BUTUS INIHOCTH[2].

B cBo€ Bpems Obuta mpuHATa rocyJapcTBeHHas mporpamma "3mopoBblii 00pa3 sku3Hu" mo 2030r.
OnHUM U3 OCHOBHBIX HPUHLIMIIOBKOTOPOMSBIISETCS HAYYHOE CONPOBOXKICHHEIPOrPaMMbI, pa3paboTka
KOHIENIIMA W OIpPEJICICHUE MPHOPUTETOB HAIMOHAIBHOW CTpaTeruu (OPMUpPOBAHUsS 3J0POBOTO 00pasa
KHW3HU HACCJICHUA.

Ho ceituac oiMH M3y4acTHUKOB 3TOM MPOTrpaMMbl, a UMEHHO MOJIOZIEKb B Bo3pacte oT 18 jo 23 ner,
MEJICHHO JIMIIAETCS 3TUX NPUOPUTETOB, TAaK Kak OOibllle BHUMAHME COCPENOTAauMBACTCS HA M3YUYECHUH U
MOJIEP’)KKE TEXHUYECKOTO Mporpecca, KOTopoe TpedyeT BCE OOJbIICr0 BpeMEHH, U BCE MEHbBILE BPEMEHH
ocTaéTcsl Ha BHUMaHHE CBOEMY 37I0POBBIO.

CIHCOK MCII0/Ih30BaHHBIX HCTOYHUKOB

1  Hogocénora, A.C. Camopa3BUTHE THYHOCTH CTYACHTA HETPAJTUIIMOHHBIMI METOIaMH (PU3NIECKOI
KYJIBTYpPBL: y4e0.1mocodue Uil CaMOCTOsTENBHOM PadoThl CTYIEHTOB | npenoasareineii By30B / A.C.
Hogocénora, A.A. Omrerun. — [lepms: UBOCOII, 2018. — 140 c¢.2. MakeeBa, B.C. O3gopoButensHO-
pekpeatnBHas (uzndeckas KyabTypa: yaeoHoe mocooue / B.C. Makeesa, A.Jl. Kynurun, B.B. Byuesa; mon
pen. M. Bunenckoro. — Open: Open ['TY, 2016. — 195 c.

2  Jlanubie
anketupoBanusahttps://docs.google.com/spreadsheets/d/1PZhFgVJIcMcWrpVPC6H9p4wefYcJVnICR3BIku7
5u8zE/edit?usp=sharing (aa pycckom si3bIKe)

3 https://docs.google.com/spreadsheets/d/ImDyckXjjh_64ep8Jj8p6diVYLj8LVJIdOdLjnKvuKPo/ed
it?usp=sharing (ma Ka3axCKOM SI3BIKE )

E.B. Ilansnesa
YHuBepcurterTeri CTyleHTTEePAiH AeHe MBIHBIKTHIPY TYPaJibl 3aMaHAYH KO3KAPACHI

Makanana ecKeleH YpIaKThl CanayaTThl eMip CalThlHA TAPTYAbIH MAaHBI3IbUIBIFBl KOHE
JICHCAYJIbIK JKaFJIaliblH ecKepe OTBIPIN JCHE MIBIHBIKTHIPY MEH CIHOPTKA BIHTAIAHIBIPY
TaKbIPBIObI KaPaCThIPBLIFaH.

Bipinmi kypc cTyneHTTepi apackiHa XKYPri3UireH cayaHama HeTi3iHJle JIeHe MBIHBIKTBIPY MEeH
CTIIOPTKA JIETEH KO3Kapac JKACTAPJbIH IC-OpEKeTiHE KaThICy aopexeciH Kepceremi.Makanana
cayajHaMajap, MaTeMaTHKAJIbIK CTaTHKa CHSIKTBI 9JIICTEp KOJAaHbULAbl. CTYIEHTTEPIiH JCHE
IIBIHBIKTBIPYFa, OOJalilaKk MaMaHJbIKKa KOHE 63 JICHCAyJbIFbIHA KAThIHACBIHBIH CceOer-
calapibIK OalilaHBICKIHA TAJAY KYPri3Uidi.

Makala TaKbIphIOBIHBIH ©3EKTLTIIM MBIHAAA: KAKChl CHOPTTHIK 0a3a »OHE JCHE MIBIHBIKTBIPY
MYFaTIMJICPIHIH JKYMBICBHI, CTYACHTTEPIiH JCHE TopOMEecCiHIH eMipjaeri JXoHe oJaH opi
JKYMBICTAFbI POITiHIH MAHBI3IBUTBIFBIH TYCiHY1, J€HE MIBIHBIKTHIPYIaFbl OMIPITIK KOKETTUTIKTEeP/Ii
JAMBITYFa JKOHE IIOFBIPJIAHBIPYFa OOJIIHTeH caraTTapAblH 00JIMayHI.

Makanana jkeke TYJIFaHbIH KOCIOM KOHE TYIFAIBIK JdaMyblHA BIKMAJ €TETIH JKOFaphl OKY
OpBIHIAPBIHJIA CTYJICHTTEPAIH JIeHe TOpOHeciHiH OipHele 9icTepi YChIHBUIFaH.

Tyiiin ce30ep:neHe MIBIHBIKTHIPY, CTYACHTTEPIIH KapbIM-KaThIHACTAp, MOTHBAIIUS, ceberTep,
KO3FaJIbIC OEJICeHINIT, (PU3UKANIBIK JaMy, SAicTep.
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E.V. Paltseva
The modern view of students on physical culture at the university

The article discusses the importance of involving the younger generation in a healthy lifestyle and
motivation for physical education and sports, taking into account the state of health.

Based on a survey of first-year students, the attitude and degree of involvement in physical
education and sports of young people is shown. The article used such methods as: questionnaires,
mathematical statistics. The analysis of the causal relationship of students' attitude to physical
culture, future profession and their health is carried out.

The relevance of the topic of the article lies in the fact that in the presence of a good sports base
and the work of physical education teachers themselves, the students themselves understand the
importance of the role of physical culture in life and further work, there is a shortage of allotted
hours for the development and consolidation of vital needs in physical education classes.

The article presents several methods of physical education of students of higher educational
institutions that contribute to the professional and personal development to the individual.

Key words:physical culture, students' attitude, motivation, reasons, motor activity, physical
development, methods.
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Hcnosib30BaHue CPeIcTB KPocc pUTA VISl MOATOTOBKH K ¢/1aye KOHTPOJIbHbBIX
HOPMATHBOB Yy CTY/J€HTOB BY3e

CeroHs MBI MOJKEM JIUIIE3peTh pa3BuTHE KazaxcTanckoro o0pa3oBaHus, MBI Kak ObI HAXOIMMCS
Ha 3Tafe Cepbe3HOro, CTPYKTYPHOTO MEPEOCMBICTICHUSI Y4eObl CTYACHTOB B BBICIIMX Y4EOHBIX
3aBEJICHUAX, IIepecMOTpa TMpolecca MOJIy4eHUs oOpa3oBaHHMs. MBI MOXKEM YBHUICTH 3TH
W3MEHEHUS B O0JIACTSIX TAaKMX KaK B OPraHM3allil U CTPYKTYPHOM YIIPaBJICHHH, [IEAATOTHKH, a
TaKXe B MOBBILICHUH 3((HEKTUBHOCTU 00ydeHHsI ¢ HanboJiee ONTUMAIBLHBIMI METOAaMHU PaOOTHI
CO CTYJEHTaMH, COOTBETCTBYIOIIIEMY BBICOKOMY 3asBIICHHOMY YPOBHIO. B3sB Bo BHUMaHue Bce
BBIILICTIEPEYUCICHHOE, MBIl MOXEM IIOCTaBUTh BOIpoc 00 pedopmupoBanun DPusmueckont
KYJIBTYpbI, OUCLUIUINHBI SIBISIOLICHCS OJHOM M3 BaXHEHIIMX BO BCEM OOpa30BATEIbHOM
npouecce cryaeHta. Crtates OyOeT O COCTaBISIIOILEH KOMILIEKca (U3MYECKON KyJNbTYpbI, a
HWMEHHO 00 c/1aue KOHTPOJILHBIX HOPMAaTHBOB U HOBBIM METOJaM MOJATrOTOBKM K HUM. Kpocchur
KaK WHCTPYMEHT JJIsl IOATOTOBKH K C1ade KOHTPOJIBHBIX HOPMAaTHBOB- 3TO TeMa MOEH CTaTbH, U
OHA JIGHTMOTHBOM JIDKET B OCHOBY. Benb cymecTByeT Hekas npoliema, CeroiHsl OHa COCTOUT B
HETIOATOTOBJICHHOCTH CTYJICHTOB K CZlauye HOPMAaTUBOB KOHTPOJISL.

Knioueswie cnosa: Cnopt, yHUBEpCUTET, HOPMATUBHI, CTYACHT, Kpocurt.

l'oBopst 0 cnaboil MOArOTOBKE CTYAEHTOB, Mbl MMEEM BBUIY CKOpee KakKyl-TO 4acTb CTYAEHTOB,
HEBOCIPUHUMAIOLINX CTAHAAPTHON MH(OpMAIMK, KOTOPbIE B OTIMYUH OT YCIICIIHBIX CTYJACHTOB HAOUparOT
MaJio 0aJIIOB B KOHTPOJIBHBIX HOpMaTHBax. UeM ke IPUHIUITHAIIBHO CUTYallul MOKET U3MEHUTh KPOCCHHT?
MoXeT JH OH NMPUBUTH JIFOOOBH K CIIOPTY y CTYJCHTOB ayTCaiJIepoB, WIH y4YalluXcs NpeHeOperaronmx
3aHATHAMU criopToM. Kpoccdur- nporpamma ynpakHeHHH, 3aBs3aHHas Ha Bece Teja, TO €CTh Iporpamma
33p06HI)IX, THUMHAaCTHYCCKUX pra)KHeHHﬁ, B HEC BXO/JAT 3aJlaHUsI HAa BBIHOCJIMBOCTD, 1 YTO HC MaJIOBAKHO Ha
cuny. [IpeumyiecTBa kpoccura B TOM, YTO CTYJASHT MOXET PACKPBITh MMOTCHIIMAT CBOETO Tejda U CBOMX
¢uznueckux Bo3zmokHocTer. Kommanus CrossFit pacckassiBaeT 0 cBoeil mporpaMme, Kak O «BapbHUpPyEMBIX,

Crosskit

(hYHKITMOHAIBHBIX, MOCTOSHHBIX JBUKCHHSX, KOTOPBIE BBIMOJIHSIIOTCS C WHTCHCUBHOCTBIO U B Pa3IMUHBIX
WHTEpBaJIaX U MOJIAIbHBIX JIOMEHAX BpeMeHW». Kpoccdut 310 1enast ciiokHasi cuctemMa, KOMIUIEKC U3 pa3Horo
pola yrnpakHeHHH, 0ObeIMHEHHBIX JIUIIbL WHTEHCUBHOCTHIO M MOCTOSIHCTBOM, KPOCCHUT SIBISETCS OYEHBb
rUOKOW CHUCTEeMOW YHpaXHEHWW W TMOAXOIUT JIOASM C COBEPIICHHO pPa3HBIM YPOBHEM IOATOTOBKH, YTO
SIBIISIETCS] HEMAJIOBXKHBIM, KOTJ[a MBI TOBOPHM O CTYJICHTaX C pa3HOM KOMIUIEKIIHEN BO3PACTOM U TaK Jajee.
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I'oBopst 0 kpoccuTe, MBI IOIpa3yMeBaeM KapIu0-COCTABIISIONICIO, KAPAHO TPSHUPOBKH HEOThEMIICMast
4acTh KPocchuTa, OHU MOIXOIAT JJIs BCEX CTYIACHTOB, HAIIPUMED, CKakayka, Oer, OT)KUMaHUs, IPUCEIaHUS,
ACCHUMETPHUYHBIC OT)KUMaHUSI U TOMy TIofj00HOe. Korjja Mbl TOBOpUM 0O (PM3HYECKUX YIPAKHEHUSAX B BY3€ MBI
MOHUMAaeM, YTO TIOMHMO Pa3HOTO pojia YIPaKHEHWH KOMIUIEKC (U3MYECKON KyNbTYphl BKIIOYAET B ceOs U
KapAuO Harpy3Kd, HO KpOCCUT TeM M YHHKAJICH, 4TO €ro Iejib CO3/laTh M3MaThIBAIOIIYI0 HArpys3Ky,
CIOCOOCTBYIOIIYIO Pa3BUTHIO BEIHOCIIMBOCTH, @ TAK)Ke CHIIOBBIX MoKa3zaTeneil. [lo3TromMmy MBI MOXeM YBUIETS,
9TO OOBIYHOE KapIWO TPEHHPOBKA HE WAeanbHa, U HE 3aJeHCTBYET BCEX TPYMNI YEIOBEYECKHX MBIIIIL
3aTpoHeM ellle OJIHy COCTaBJISAIOIIYI0 KOMIUIEKCca KpocchuTa, a MMEHHO TMMHACTHUKY: padoTa ¢ COOCTBEHHBIM
BECOM T€JIa TAKXKE BOCIIMTBIBACT BBIHOCJIMBOCTL OpraHH3Ma. B kommiekc THMMHACTHKHA BXOIAT: TYPHHK,
Opychsl, BBIMMAbI, OTXKUMAaHUs, IUIaHKa. Henb3s 3a0bITh O TSDKENOW aTieTHKe, TOBOPS O Kpocchure, BeIb
TsKEJ1as1 aTJICTUKA ABJISICTCA HE MCHEC I/ISMaTBIBa}OHIeﬁ YEM BCEC BBILIC NIEPCUUCIICHHOEC, HO U ABJIACTCA OJIHOI‘/'I
13 CaMbIX TpaBMa-OIaCHBLIX COCTABJIAIOIIUX KpOCC(I)I/ITa. Tspxenno aTaeTHYecKue 3aHATUS JOJIKHBI HAUHNHATHCS
C KpaifHel 0CTOPO’KHOCTEIO M TIOCTETIEHHO, YTOOBI HE HCITOPTUTH U HE TTOI0PBATh 310pOBbe cTyieHTa. To ecTh
00BeMIISI BCE BBINIECKa3aHHOE MBI MOXKEM CIIENIaTh BBIBOJ] O BAPHATHBHOCTH KOMILIEKCa KpocchuTa, O ero
THOKOCTH.

Kak xe xpocchuT MOXKET MOMOYb CTYJEHTY B cllade KOHTPOJIBHBIX HOopMaTwBOB? Jlemo B TOM, 4YTO
Kpocc(HTy O] CHITy IPUBUTH CTYJIEHTY JTI000Bb K (PM3WYECKOW KYJIbTYpe, JUIsl Hadaa, a ero THOKOCTh TIOJT
JIIO0Or0 CTyJIEHTA JIeJIaeT €ro OuYeHb BOCTPEOOBAHHBIM HA CErOJHS, TO ©CTh KAKIBIA CTYJICHT HMEET
BO3MOXXHOCTh CTaTh MPEYCICBAIONUM M YTO HE MAaJOBaXKHO KPOCC(HUT BKIOYAET B ce0S OYECHb MHOIO
CHOPTHBHBIX JTUCIUIUIMH, TIIO3TOMY peIIeHHWe HaimeTcs il Kaxaoro. Bce 3To0 NpuUBOAHT K
COBEPIICHCTBOBAHUIO CBOMX COOCTBEHHBIX (u3uueckux KauecTB. Kaxkmas TpeHUpOBKa B Kpocchure,
OTJICJIbHAS, U HE TIOX0XKasl Ha OCTaJIbHbIC, OHA Ha3biBaeTcst « Workout of day»- 1HEBHON CIIMCOK yIIpayKHEHHIHA,
K CJIOBY OH MOXET CTaTh COCTaBOM (PU3MYECKOT0 KOMIUIEKCa CTYICHTA.
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Kpocchut TpaBma-onaceH, u 310ii (hpa3oii st He 06eCIIEHHBAIO BCE BBIIIE EPEUHUCICHHOE, S CUMTAI0, YTO
KO BceMy HEOOXOIM NPaBHIILHBIHN [TOJIX0/1, OCOOCHHO, KOT/Ia peyb HJIET 00 YIPaKHEHHUSIX Ha BBIHOCIUBOCTb.
Kpoccdur naer Gomplire Harpy3Ku Ha TEJIO CTyAEHTa, 001aJaeT PUCKOM CEPACYHBIX OCIOKHEHUH U MOXKET
MPUYMHUTH TpaBMbl. Ho ecni Bce ynpakHeHus OyayT BBITOJIHSATCS MOJ MPUCMOTPOM TPEHEpa U MporpaMMa
Oyzmer BbIOpaHa B COOTBETCTBUM C YPOBHEM (H3MUECKOW IMOJITOTOBKU CTYJEHTa, KPOCCHHUT CTAHOBUTCS
Oe30macHBIMU NOJIE3HBIM. B pamkax y4eOHOro 3aBeAEHUS, HOCSIIETO CTaTyC BBICIIETO, YTO YK€ SBJISCTCS
MoKa3aresneM YpOBHsl, OJOOHbIE ACTIIEKThI JIETKO PEaTH3yIOTCS.

Uro MHTEpECHO, CTPYKTYPHO KPOCCRHT- ITO MMEHHO KOMIUIEKC, BKIIIOYAIONIHHA B ce0si MHOKECTBO 0a3
yOpaXHEHUH PU3MYECKON KyJIbTYPBI, UMEET B ce0e OT YaCTH U KapAXO U TUMHACTUKY U TSDKEIYIO aTJeTUKY U
BopkayTuHr. Kpoccdur 310 B mepBylo ouepeap He cyxas MporpaMma, a MUMEHHO Quiocodus KH3HH,
3aKIfovaronias B cebe MOTHBAIMIO MMOCTUTATh HOBOE, pa3BUBATHCsA. MOJOIEKD CTPEMUTHCS TIOKOPSTH BCE
HOBOE M HOBOE, IOATOMY, CETOJHS KPOCCOUT B TPEHJIE B CPEJIC MOJIOJICIKH, OH BBIIIEN YK IJAaBHO B MacChl, 1
3TO UMEHHO Ta IU1aTGOpMa, Ha KOTOPOI MOXKHO IIOCTPOUTH YUeOHBIH npotecc B chepe Gu3nv4eckoi KynbTyphl,
TOBOpsI O rpaHuIlaX yHuUBepcutera. [Ipoasuras kpocchUT B BhICIIEM Y4eOHOM 3aBEICHUH, MbI ITPOJBUTaEM
UJIel0, TOJIB3YIOUIYIOCS CIPOCOM B Cpeflie MOJOA&KH, MO3TOMY MHOTHE CTYAEHTHI IEPECMOTPST CBOE
OTHOIIECHHE K (PU3MUYECKOH KYJIbType B By3e 0ojiee TOro OHH NOJI00AT PU3HUYECKYIO KYIBTYPY.

Bwieoo

B3sB Bo BHUMaHuE Bce BBILIECKa3aHHOE O KpocchuTe, MOABENEM HTOT, KpocCHUT CrocoOEH MOAHSATD
YPOBEHbB IOJITOTOBKH CTYJICHTOB K c/Jade KOHTPOJIBHBIX HOPMAaTHBOB B By3€, BE/Ib KPOCCHHUT ITO IUIOMIAAKA HA
KOTOpOH CTYIEHT IOJ] IPUCMOTPOM TpeHepa CIOCOOEH MOCTPOUTH CBOE 340pOBOE Oyayliee, uTo SIBIISETCS
1eIbio (U3NUecKoi KyapTypbl. Llenb ¢pu3nueckoi KyabTyphl yIyUIINTh COCTOSIHAE 3A0POBBS CTYCHTA, a He
MOKaJICUYUTh €ro.
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0.V. Meleshko

Bakbuiay KypaaiapbiH TANCBIPYFa JaiibIHAAY YUIIH KPOCCUT KYPAJIAAPbIH NalgaJaHy
HOPMATHBTEPi FHILIMU

Today we can see the development of Kazakhstani education, we are, as it were, at the stage of a
serious, structural rethinking of students' studies in higher educational institutions, a revision of
the process of obtaining education. We can see these changes in areas such as organization and
structural management, pedagogy, as well as in improving the effectiveness of training with the
most optimal methods of working with students, corresponding to the high declared level. Taking
into account all of the above, we can raise the issue of reforming Physical Culture, a discipline
that is one of the most important in the entire educational process of a student. CrossFit as a tool
for preparing for the passing of control standards is the topic of my article, and it will form the
basis of the leitmotif. After all, there is a certain problem, today it consists in the unpreparedness
of students to pass control standards.

Key words: Sports, university, standards, student, CrossFit.

0O.B. Menemko

The use of crossfit funds to prepare for the passing of control
standards for university students

Byrinri Tarna 6i3 KazakcTaHABIK OimiM OepyIiH NaMybIH KOpPill OTHIPMBI3, 0i3 CTyIEHTTEpPAiIH
JKOFapbl OKY OPBIHJAPBIHIA OKYBIH OaWbINThI, KYPBUIBIMABIK KaiTa Kapay, OiTiM aiy yAepiciH
KaliTa Kapay caTbhICBIHAAa TYpMbI3. Bysl e3repictepai YHBIMIBIK-KYPBUIBIMIBIK MEHEIKMEHT,
Melaroruka CHUAKThl cajlajapiaH, COHJal-aK KapusjlaHFaH >KOFapbl JIEHTelre coiikec
CTYJEHTTEPMEH JKYMBIC 1CTEy/IIH €H OHTAIIbI 9fiCTepiMEeH OKBITY/IBIH THIMILIITIH apTTHIpYAaH
Kepe anmambi3. JKorapbiaa alThUTFaHIAPBIH OApIBIFBIH €CKEPe OTHIPHIN, 013 CTyNEHTTIH OYKii
OKY TPOIECIHJErT €H MaHbI3bl MOHIASPAIH Oipi OOJbIN TaOBLIATHIH JICHE HIBIHBIKTHIPY MOHIH
pedbopmanay wmacenecin kertepe anambis. CrossFit Gakpuiay CTaHIapTTapblH TaIChIpyFa
JTaWBIHABIK Kypasbl PETiHAE MEHIH MaKaJIaMHBIH TaKbIPHIObI OOJbBIN TaOBUIAABI JKOHE OJ
JNEATMOTUBTIH HETI3iH KypaWasl. OWTkeni, Oenrimi Oip Mocene Oap, oa OYriHri KyHi
CTYACHTTEpIiH OaKpljlay HOPMATHBTEPIH TAIICHIPYFa JAaibIH OOIMaybIHAH TYPAIbI.

Heeizei coz0ep: Cnopt, yHUBEPCHUTET, CTaHAapTTap, cTyaeHT, CrossFit.
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Baranaynarsl yHKIIMOHAIIBIK CHIHAKTAP OKYHIBLIAP/AbIH JIeHe
JAMBIHABIFLIHBIH AeHIeiii

Makanana (yHKIMOHATIBIK JCHCAYJIBIK JCHreliH Oaranay, JIeHe NIBIHBIKTHIPY NaNbIHIBIFBIH
aHBIKTAY, JICHE MIBIHBIKTHIPY Ca0aKTaphIH/A CTYECHTTEP aF3achIHBIH PE3EPBTIK MYMKIHAIKTEPiH
Oaranmay oficTepi erKeH-TerXKeiyli cumaTTaiFaH, ©MTKeHi Oakpuiay ic-mmapanapbl «JleHe
IIBIHBIKTBIPY» TOHIHIH ~MIHIETTEpIH IICIIyJle MaHBI3JABI PeJ  aTKapajbl, COHJBIKTaH
TapTHUFAHIAPIBIH (U3UKANBIK JKaFIalbIHBIH OacTamnKel MOHIH 3epTTeMeid, «JleHe TopOmeci»
MpoLIeCiH 0acKapy MYMKIH eMec.

Makanana JeHe IIBIHBIKTBIPY cabaKTapblHIa TECTUICYI OTKI3y oiCTeMeci CHIaTTalIFaH, Ol
OKYIIBIIAPABIH KYKTEMEHI ©3/iTiHeH TaHIay JaFAbUIapBIHBIH EHTeHiH, )KYPEK COFY JKUUTIITiH
IYPBIC ecernTey KaOileTiH xKoHe HOTIDKECIH/Ie JKeKe TYJIFaHBl 03 OeTiHIle MOAeNbIey KaOlneTiH
amrasiel. Ca0aKThIH TYXKBIPBIMIAMAChIHBIH HET131HE COUKEC KEJICTiH TPCHUHT .

Hezizei ce3dep: neHe HalbIHIBIFGL, JAeHE OEJCEHIUTIri, PyHKINOHAIABIK ChIHAKTAp, TECTLIEY,
KYPEK COFY >KULIIri, CTYJCHT.

Kipicne

JleHe IUBIHBIKTHIPYIBIH JKOFapbl OKY OpBIHAApblHA KOCATHIH YJeci CTyAEHTTepre ajaam eMmipi,
JIEHCAYJBIFBl KOHE caiayaTrThl eMip CalThl Typajibl OUTIMHIH OapiblK acmeKTUIepiMeH KaMTaMachl3 €Ty,
COHBIMEH Karap JCHCAYJIBIKTHl CAaKTay MEH HBIFAHTYyIbI, JaMBITy MEH JKETUIIIpyAi KaMTamachl3 €TEeTiH
MPaKTHKAJIBIK JaFJbUIApAbIH OapIIbIK apceHaIbIH MEHrepy OOTybl KepeK. OHBIH ICHXO0(U3UKAIBIK KadiaeTTepi
MEH TYJIFalbIK epekienikrepi. CTyleHTTep JIeHe LIBIHBIKTRIPY cabarblHla ayFaH OlUTiMAEpiHIH KeMeriMeH
KaHyapyap JyYHUeciHe OONBIN KaTKaH MpOoIecTep MeH KYOBUIbICTapFa TYTac Ke3Kapac KYPYbI, TAOUFATTHI
TaHYABIH Ka3ipri FRUIBIMH 9JIICTEPIHIH MYMKIHIIKTEPiH HEFYPJIbIM TOJBIK TYCIHII, KOCiOM (QYHKIMsIIApABI
OpBIHJIAY JACHTreiiHne MeHrepyi Kaxer. [1].

17 xacTtan 20 sxacka neiinri sxactap — KOO-na 1,2,3 &bLI OKY JIcHE KACUETTEPIiH IaMbITYFa €H KOJIaiIbI
KE3¢H, JICHCHIH KONTEreH COMaTHKAJIBIK KOPCETKIIITePiHIH OOCaHFaHHAH KEHIHT1 eH OeJICeH Ii 6Cy Ke3€eHi, JIeHe
MYIIEJIepiHiH JaMy Ke3eHi. HeTi3ri QU3UKaIBIK carajap JXoHe JACHCAYINBIK XarJaiblH Ty3eTy. OKYIIBIHBIH
OiyiM fieHTeiti, OHBIH OelfHeCi OKYIIBIHBIH JIeHE TAaibIHABIFBIHBIH JCHIeiHe TiKkenel OailaHbICTHI.

Hezizei bonim

Kaparannel nHaycTpHanasl YHUBEPCUTETIHE, OapiblK Ka3aKCTaHJIBIK JKOFapbhl OKY OPBIHIAPBIHJAFbI
CHUSIKTBI, KOPBITHIHIbI OaKbLIay XOHE MOTOPJBIK KAOUIETTepAiH OAapiibIK CIEKTPiH KaMTy YIIIH THITIK
OarmapiaMaza KapacThIpbUIFaH OakplIay CTAHAAPTTaphl KOJAAHBUIAIBI, OHBIH OPBIHAAIYBl COHFBI 2 KBUI
OoiibIHa KUBIH OOJIIBI. CTYACHTTEPAIH KOILILIITI.

OTe asHBIIITHI JKaFai Oaiikanaapl — Kyripy HopMalapbl OeiMIlielepMeH OpbIHIANAIbI, YKCAC JKaFail
Oip >kepleH Y3bIHIBIKKA CeKipyae Oalkamaibl, Kypcak OYJIIBIK €TTepiHEe apHaJIFaH JKaTTbIFyJapia Ccoll
XKakchIpak, Oy ep Oanamapapl anangaranbl.Herisinme Oakpimay HOpManapbHBIH OpPBIHOATYBL. KbI3Aap
TaparnblHAH CYpaK TYbIHJaibl. EH KepemeTi oHe TYCIHIKCI31 — MYHBIH 09pi Ka3ipri CTyAeHTTep.i MyJe
aJlaHJATIIalIbI.
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ConbiMeH, Kaparannel HMHIYCTpUAIAbl YHUBEPCUTETIHIH OKY TONTAPBIHIAFbI CTYICHTTCPAIH JCHE
TARBIHIBIFBIH Oaranay ke3inge 1,2 kypersi 340 yi 6anansiH 1 cemecTp KOPBITHIHABICH OOWBIHIIA TeK 28 agam
OappIK OaKbLTIay HOPMATHBTEPIH TOJBIK OPBIHIAMAFraHbIH, Oip/ie-0ipeyiH opbiHIaMaranblH kepceTTi. 350 K13
OapibIK OaKpLIay HOPMaJIApPbIH OPBIH/IA B

ConbIMeH KaTap, JIeHe IBIHBIKTRIPY MyFaiimaepi 1, 8, 15 antamapma arbIMaars! OKY KBUTBIHBIH O1piHTII
JKOHE eKIHII CEeMeCTpiHJe OKYIIBUIAPABIH KYPEK-KaHTaMblp, OYIIIBIKET, TBIHBIC aly >KYHelepiHiH
YCBIHBUIFAH JKYKTEMETe PEaKIUsAChIH aHBIKTAy MaKcaTbiHAa (QYHKIUOHAIABIK TECTiLICp apKbUIbI JICHE
JAaHABIHJIBIFBIH TEKCEP/Ii. apHAWbI dKa0IBIKTHI JKoHE Oenriii Oip mapTTapsl KaxeT eTICHI.

Crynentrep Kymep ceiHamaceiH >koHe Oip carbutbl MaptuHeTr chiHamMachlH, Pydse WHIEKCIH,
OpPTOCTATUKAIBIK ChiHaMaHbl, CTaHre jkoHe | 'eHYH THIIOKCHSIIBIK ChIHAMAIAPBIH OPBIHIAIBI.

Kynep cernamacein opeinaay kesinne (1-cypet) 12 MUHYTTBIK JKYTipy Ke3iHJE KYPIill 6TKEH KAIIbIKTBIK
€CeTKe aJbIHAAbI JKoHe anmFamKel 30 cekyHaTa *Kypek cory xuiniri ecenreneni (T. FOpumae xone O. Bupy
azipierer Momubukanusianrad Kymep cwlHarbl) KaimbiHa KenTipyaid 2, 3, 4 muHyTTaphiHa.lMHIexc
MoaudunmpoBanHoro Tecta Kynepa Beipaxkaercs 3HaYCHUEM HHJIEKCA!

K=100S/2(f1+{2+13), myagarer S — 12 MUHYTTHIK KyTipyniH HoTkeci (M); fl, f2, f3 - 30 cexynara
KaJIIBIHA KeNTipyiH 2, 3, 4 MUHYTTapBIH/IAFBI )KYPEK COFY XKHULIITIHIH MOHIEPI.

ENNWWSS
J1I0010U1I0U1I0U1
OOOOOOOOOO

B Panl
B Pgn2
Pan3

1 duarpamma - Kymep TecT kepceTKIITepiHiH JUHAMHKACHI

Kynep ceiHamachiabiH HoTmkenepi (1. cyper) 1 »xoHe 2 Kypc CTYACHTTEpiHIH KaJIbl TO3IMJILUIIT
NaMybIHBIH ~ 9JICi3  geHredin  kepceremi. OkymibiiapasiH  20%-bI  JIGHE  HIBIHBIKTBHIPY — MOHIHEH
OocaTblUTMaraHbIMEH, OYJI TalICBIpMaHbI MYJIIe OPBIH/Ial amManbl.

Maprurer-KymmeneBckuii TECTiHIH CXeMaChl — CTyIEHTTEp 3 MUHYT O0#BI KO3FaiMail TyphIN JeMallabl.
XKypek cory xwuiniri 6ip MUHYTTa eieHenl, conan keidin 30 cexynara 20 TepeH HIery OpbIHIANaIbl KIHE
KYPEK COFy »kuiuiri OipmeH Oip MHHyTKa ecenrenei. baramay ke3iHIAE - KYPEK COFY >KHUITiIHIH
JKOFApBUIAYBIHBIH MOHI (PH3UKANBIK OEJNCEHIUNKTeH KeiiH, OacTamKpl WMITYJBCTIH TaWbI3bl PETiHIEe
anbIKTanaapl. JKypek cory >KUUTTiHIH KOFapbUIayblH XYPEK COFY JKbUIIAMIBIFBIHAH KEHIHI1 KYPEK COFy
JKUUTITIHIH aJIbIHAAFbI / )Kypek cory kuimiri x100-re nefiin ¢popmysackl apkbuUibl Oaraiayra 6omanbl. 20%-ra
JIEHiHTI MOHIIEp — KYPEK-KaHTaMBIp JXKYHeCiHiH (PU3NKaJIBIK OCJCEH IITIKKE TaMalla PeakIusIChIH KopceTe/i,
21-nen 40%-ra neitin — xxakcel, 41-1eH 65%-Fa neitiH — KaHaraTTaHapIbIK, 66-1aH 75%-Fa neliin — Hamap. [2]
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2 Jlmarpamma - bip caTtputel MapTHHET TeCTiHIH KOPCETKIIITEPIiH Tanaay

Mapruner-KyeneBckuii TeCTiHIH HOTIKENEPiH Tanaay. 1-2 KypcThIK OKy TONTapbIHIa OKY KBbUIBIHBIH
OacpHma, OKyAbIH 8 >koHe 15 amTamapbiHma (2-cypeT) CTyIeHTTepAiH YIITeH OipiHeH acTaMbIHIA JKYpPEeK-
KaHTaMbIp XYHECiHIH IeHe OenceHaitirine 6efiMaenyitin KaHaraTTaHAPIIBIKChI3 KOPCETKIMTEpl 0ap ekeHiH
KepceTeni. 1-mi cemecTpaiH 15-mi anTachklHAa MIBAAMABUIBIKTBIH a3/1all KOFapbUIaybl OaiKanalbl, colaH
KeWiH YNTieri KepceTKIMTep it KOoFapbliaybl OaliKanaibl.

Pydbe nnaexci

WMnynbCcTi OKyIIbIIap OTHIPFaH KaumbsiHaa | MuHyT 0o#bl emmmeiai (P1, 5 MUHYTTBIK THIHBIII OTBIPFaH
JKaraaian KeiH), cogaH Kekin 45 cexyHna Ooiibl 30 TepeH €HKEWTedl KOHE TYPBIN TaMBIPp COFYBI OiplieH
ecenreneni (P2, 30 cexynn). ), comaH KeiliH MUHYTTHIK neManbicTal keiin (P3, 30 c).

Kepcertkim ¢opmyina OoiibiHIIa OaranaHagbl:

| =4x (P1 + P2+ P3)—200/10

Kepcetkinn Oarananaspl: 1-1eH TOMEH — oTe XKakchl, 1-5 — skakcwl, 6-10 — kaHaraTTaHapibeik, 11-15 —

Harmap, >15 — KaHaraTTaHapIBIKCHI3 [2].
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3 cyper - XKaurmbl Gpu3MKaNBIK OHIMILTIK KOPCETKIIITEPiH Tanaay — Pydbe unmekci
Pydne unnekcinin HoTmwkenepin Tangay (3-cyper) 1,2 Kypc CTyIEHTTEpiHiH Kalmbl (U3UKaIBIK

KOPCETKIIITEPiHIH KaHaFaTTaHAPIILIKCHI3 JICHI€HiH KopceTeli - 76%. )kKoHe THICIHIIIe 03aIaHFaH )KYKTEMEICH
KEHiH KaJIblHa KEJITIPY HPOIECIHIH TOMEH JKbUIIaM/IbIFbI.
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BipiHmmni cemecTpaiH COHBIHAA OHIMAUIIKTIH IIaMaJlbl JKaKcapybl OalKamalbl, O MEPEKEIePACH KeiiH
OacTarkbl MOHTE Kelle/i.

[ITanre cpiHAMAachIH JKYPTi3reH/e, OTBIPY XKaFlaiblHAa 5 MUHYTTBHIK THIHBIFYJIAaH KEWiH THIHBIC aTyIIbl
YCTaiapl, TepeH, OipaKk MaKCUMaJlIbl EMEC THIHBIC alabl, COAaH KeliH MYPBIH/IBI CaycaKTapMeH KbICaIbl KoHE
TBHIHBIC ATy YaKBITHIH YCTaWIbl. CEKYHIOMEPMEH OeNTIeH I].

WHransmus ke3iHae THIHBIC aTyAbl YecTay KaOlneTiHiH opTamia kepceTkin 60-65 ceKyHIKa TeH YaKbITThI
KapacThIpy Kepek. Aypy Hemece [IaMa/iaH ThIC XKYMBIC Ke3iHae Oyt yaksiT 30-35 cexyHAKa IeiiH KbICKapabl.

[2].
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4 nuarpamma - lllTanre yariciHiH mapamMeTpiepiHiH THHAMHUKACHI

KanaraTranapnelk HOTIKeHi yuriHm ceiHak — llITanre ceiHarbsl (4-CypeT) KepceTefi, 07 Herisri
XKyhenepAiH Oipi — THIHBIC aly KYHWECiHIH JKEeTKUTIKCI3 JaMYbIH aHBIK KOpPCETe/I.

OyHKIMOHANABIK TeCTiJiey, OKIiHIIIKe opad, KOHIl KOHIITIEHTIH HOTIXKeNIepAi KepceTTi —
CTYJIEHTTEPAIH KaJIIbl TO3IMIUII MEH (U3UKAIBIK JaWbIHABIFEI JICHICHIHIH ©T¢ TOMEH KOPCETKIIITEepi,
CTYJEHTTEp NIEHECIHIH >XYPEK-TaMbIp, THIHBIC Ay, OYIIIBIKET >KyHelepiHiH (hU3UKAIBIK JKYKTeMelepiHe
Harrap OefiMzeny koHe OaKblIay CTaHIAPTTAPBIHBIH TOMEH KOPCETKIIITEepiHEe ColKec KeleTi.

Kopvimuinowsi

Kaparanmer nHayCcTpHaiibl YHUBEPCUTETIHIH JAC€HE IIBIHBIKTHIPY MIOHIHIH OKBITYIIBUIAPHI KYHETl Typae
TipKenin, e3iH-e31 OakpuIayaa Ja, NeIarorvkaliblK Oakbuiaysa Ja KOJAAHBUIATBIH JICHE JalbIHIBIFBI
KOPCETKILITEPiH XKYHeN Typae OakbLIan OThIPaIbl.

OpO0ip OKy-KaTTBIFY XKHUBIHBI YPHIC KYPacTHIPbUIFaH, CTYJCHTTEPAIH MIHACTTI ToyelCi3 OaKplIaybIMEH
KYPri3iidyi Kepek, ojap OpbIHAAWTHIH KYKTEMEIEepAiH KelaeMi MeH KapKbIHABUIBIFBIHBIH COMKECTITiH, XKYPEeK
COFY JKHIJITi TYPFBICBIHAH, IIYFBUI JKardalja CyOBEeKTHUBTI ce3iMICpAiH CHIATHIH Oilyl Kepek. >KoHe
KEIIKTIPUITeH YaKbIT )KoHE OJIap/IbIH CYOBEKTHBTI ce3iMiepre colikecTiri [3].

OOBEKTHBTI aKMapaTThl ATyABIH €H aKMapaTThl )KOHE KOJI KEeTIMIi 9JiCi CTYAEHTTEepIiH XYPEK COFy
KBUITAM/IBIFBIHBIH TUTHAMUKACHIH 3€PTTEY OOJBIN TaObLIa bl

CryneHTTep HMIYJIbCTI ©3IrHEH ecenTey TEXHUKACKIH MeHrepyi kepek. OKy ToxXipruOeciHae UMITYIbCTi
emmey 30, 15 cexynara, 15-te mbirapy yuriH 6 cexkyHara skyprizimeai. Llyreur aknmapaTTel amy yImiH
KYKTEMEJIeH KeiiH OipJIeH )KYPEK COFY KHUTITIHIH CHIAaTTaManaphbl KAXKEeT, 0J1ap OHBIH KAPKBIHABUIBIFBIH )KOHE
1 MUHYTTBIK JIEMaJIbICTaH KeHiH - OPbIHIATAThIH TAIIChIPMa asKTaJIFaHHAH KeHiH aHBIKTau b [4].

CryneHTTep «KYKTeME Ce3IMiH» JaMBITyFa €peKile Ha3ap ayJdapybl KepeK, SFHHU. JKYMbICTAaH KeiiH
OipAeH UMITYJIbCTIH MOHIH )KoHE CYyOBEKTUBTI ce3imMaepre, mapiiayFa >KoHe >KYKTEeMEHIH aybIpJIbIFbIHA COKec
KAaJIIbIHA KENTipy MUHYTBIH 00JKay MYMKIHIITI.
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E.B. Eshozhaeva, A.B. Trus

Functional tests in assessing the level of physical fitness of students of

The article describes in detail the methods of assessing the level of functional health, determining
physical fitness, assessing the reserve capabilities of the body of students in physical education
classes, as monitoring activities play a key role in solving the problems of the discipline "Physical
Culture", so without studying the initial significance of the physical condition of those engaged
in it is impossible to manage the process of "P

The article describes the method of testing in physical education classes, revealing the level of
existing skills for students to own load selection, the ability to correctly calculate heart rate and,
as a result, the ability to independently simulate individual training corresponding to the basis of
the concept of the lesson.

Keywords: physical fitness, physical activity functional tests, testing, heart rate, student.

E.b. EcxomxkaeBa , A.b. Tpyc

DOyHKIHOHAJIBbHBIC POOBI B OLICHUBAHNH YPOBHA (PH3HYECKOM
MOATOTOBJICHHOCTH CTYJAEHTOB

B crathe TOAPOOHO OMUCHIBAIOTCS METOJBI ONEHKH YPOBHS (YHKIMOHAIBLHOTO 3JI0POBbS,
omnpeneneHne (PUIUIECKOH MOJATOTOBIEHHOCTH, OIEHHUBAHHE PE3EPBHBIX BO3MOXKHOCTEH
OpraHu3Ma CTYACHTOB Ha 3aHATHAX (HU3MYECKON KyIbTYpoOH, Tak Kak MIpOBEJICHUE
MOHUTOPUHIOBBIX MEPONPHUITHM HIPAET KIOYEBYIO POJb B PELICHUU 3a1ad JUCLUIUIMHBI
«Duznueckas KyJabTypay, 0e3 HCCIEOBaHHUS HCXOJHOTO 3HA4YeHUS (U3MUECKUX KOHIUINN
3aHUMAIOIIUXCSl HEBO3MOXKHO YIIPaBJIATE IporieccoM «PU3NYECKOT0 BOCTIUTAHUS.

B cratbe ommcChIBalOTCS METOJMKA TNPOBEACHHUS TECTUPOBAHUS Ha 3aHATHIX (UIUUECKOU
KyJlIbTypO#, BBIABISIONIAS YPOBEHb HWMEIONIMXCS  HABBIKOB  BIAJCHHUS  CTyIEHTaMH
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CaMOCTOATCIBHOI'O n0}160pa HarpyskKu, yMCHUA MPABUIIBHO MOACYUTHIBATL YaCTOTY CECPACUHBIX
COKpaH_ICHI/Iﬁ H, KaK CJICACTBUEC, YMCHUA CaMOCTOATCIIBHO MOACIHNPOBATH MHAWBUAYAJIIBHYIO
TPECHUPOBKY, COOTBETCTBYIOIYIO OCHOBO KOHIICIIITNH 3aHSTHSI.

Kurouesvie cnosa: dusmdeckas MOATOTOBIEHHOCTh, (u3WdecKas Harpyska (pyHKIIMOHaIbHBIE
MpOoOBI, TECTUPOBAHUE, YACTOTA CEPJICTHBIX COKPAICHNH, CTY/ICHT.
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7Koraprpl 0Ky OPHBIHIA 3KOHOMUKAJIBIK Oeliinaeri 0iniM Oepy OargapamanapbiH kodajayra
JK9HeE iCKe achIpyFa CTPaTerusiJibIK Ke3Kapac

Kagipri xarnmaiina yHUBEpCUTETTIH KBI3METI OMIIaCTBIPBUTFAH, HET13ENTeH CTPATETHUIBIK IaMy
OaFJapiaMachblHCBI3 MYMKIH €MeC. YHHBEPCUTCTTIH KbI3METI VIINH COTTUTIKTIH HETi3ri
(akTOpaapel cayaTThl CTPATETUSUIBIK OacKapy, arbIMJarbl OW3HEC-NPOLECTEPIIiH THIMILIITI,
OKBITYIIBUTAPBIH OUTIMI MeH OILTIKTUTIriHE CcajbplHFaH KamuTall, OuriM Oepy KbI3MeTTepi
HapBIFBIH/A 3aMaHayu OiniM Oepy OaraapiiamanapbiH YChIHA OTHIPHII, KaHa ayIUTOPUSHBI YCTAIl
KaJly JKOHE TapTy MYMKIHZIr, MHHOBAIMSJIBIK aMy KOHE YHBIMIACTHIPYIIBUIBIK XKaKcapTyap,
aKnmapaTThlK TEXHOJOTHsUIapFa WHBecTUIMsTIap Oomnbin  TaObutanpl. CoOHBIMEH —Kartap,
YHHMBEPCUTETTIH JIaMy CTpaTeruschl OOnFaH Ke3[de € OJI opAalblM COTTI JKy3ere achlpbLia
Oepmeiini.  Byn wmakanaga yHHBEpCHTET KBI3METIHIH CTPATETHSUIBIK JKOHE aFbIMIaFrbl
MaKcaTTapblH Keicy KYpallbl peTiHAe KOPCETKIIITEePAiH TeHIECTIpUIreH KyHeci YFBIMBI, COH/Iall-
aK OHBI JKOFaphl OKY OPBIHJAPBIHBIH KOHOMHKAIBIK Oeiinmeri OimiM Oepy OarmapiaManapbiH
icke acwlpya mMaijanaHy MYMKIHAIN KapacThIpbUIaAbl. ABTOpiap Oyl JKylieHi KoijgaHy
YHUBEPCUTETTIH arbIMIarbl (ONEpanysuIblK) HOTIKENepi MEH COHFBI  (CTpaTeTHsUIBIK)
MakcaTTapbl apachlHIAFbl ANMAKTHIKTHl a3alTyFa MYMKIHIIK Oepelli NIereH KOPBITHIHIIBI
JKacauipl.

Kinm ce30dep: xepceTKilITepIiH TEHAECTIPITeH xKyieci, crparerus, OiaimM Oepy Oarmapiamacsl,
CTPaTETHSIIBIK KapTa, THIMALTIK KOPCETKIIITepI.

Kipicne

Kazipri yakpitra, OiniM Oepy KbI3METTEpi HApBIFBIHIIA OTE JYKOFapbl OOCEKENeCTiK OOJFaH YaKbITTa,
YHHBEPCUTETTEP/IIH CHIPTKBI OPTAAaFhl ©3repicTepre Te3 kayan Oepy KabilneTi YHUBEPCUTET JaMYbIHBIH FaHa
eMec, COHbIMEH Oipre OHBIH eMip CYpyIHIH MaHBI3JbI JJIEMEHTTEpIiHIH OipiHe aiHanyaa. TaOBICTBIH HETi3ri
(akTopsaphl: KOFapbl OKYy OPHBIH cayaTThl CTPaTErMsUIbIK 0OacKapy, arbIMIarbl OW3HEC-TPOIECTEPiH
TUIMJUTIT], OKBITYIIBUTAPABIH OimiMi MeH OUTIKTUIriHE canblHFaH KamuTtan, OuniM Oepy KbI3MeTTepi
HapBIFBIH/IA 3aMaHayH OinimM Oepy OarmapiaManapblH YCbIHA OTBIPHIT, JKaHA ayIUTOPUSHBI YCTAIl KAy jKOHE
TapTy KabineTi, ”HHOBALMSUIBIK JIaMy JKOHE YHBIMIACTHIPYIIBUIBIK )KaKcapTy, aklapaTThIK TEXHOIOTHsIIapFa
WHBECTUIMSIIAP. YHHUBEPCUTET OACHIBUIBIFBIHBIH aJbIHIA TYpraH OipiHIN Ke3eKTeri MiHmeTTepAiH Oipi-
JKOFapbl OKY OPHBIHBIH J]AMy CTPATETHUSICHI, IEPCOHANIBI OACKAPY CasICaThl )KOHE YHBIMIIBI JAMBITYMEH, OHBIH
Oacekere KaOUIETTIUNITIH apTTHIPY JKOHE WHHOBAIMSIIAP/ABI €HTI3yMEH BIHTAIAHJBIPY PaciMJepi apachiHaa
KeJIicy MeH YHJIECTIpy/i KaMTaMachl3 €Ty KaKeTTUIir: O0bIn TaOblia bl

Hezizzi 6enim

Kazipri yakpITTa KOMITaHUS KBI3METIHIH CTPATETHUIBIK KOHE KeJell MaKcaTTapblH OalTaHbICTHIPATHIH
KBI3MET CTPATETUSICHIH 1CKE aChIPYIBIH HEFYPIIBIM THIMJII TETIKTEPiHIH Oipi KOpCETKIMTEep/IiH TeHrepiMaenreH
xyiieci (KT2K) Gonbin TaObUTa b1, OJ1 MBIHAJIAPIBI KAMTAMACKI3 €T/

- MOJIIMJIETITEH CTPATETUSUIBIK MaKcaTTapFa ColiKec YHUBEPCUTET KbI3METIH YHBIMIIACTHIPY;
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- CTpaTETHUTBIK, JKeJIel KoHe OFOJKETTIK JKocmapiay apachlHIarbl e3apa OaiiaHbic;

- CTPATEeTHSUIBIK OACBIMIBIKTapFa COMKeC pecypcTapabl 0ery;

- CTPATETHSUTBIK MaKcaTTapra KOJ JKEeTKI3y/l JkeJen OaKpliay;

-Kap>KBUIBIK JKOHE Kap>KbUIBIK eMeC TaMy TapaMeTpIiepiHiH Kelicinyi )koHe Kap KbUIbIK cullaTTamMmasiapAblH
Kap KBUIBIK eMeC CHIaTTaMaiapMeH ceOer-canaapiablk OalaHpICTapBIHBIH alllbIKTHIFSI [1].

OHIMIITIK KOPCETKIIMTEePiHIH TEHACCTIPIIITECH KYHeci-OyJT Kbl CTPaTETHSHBI OITePaITHsUIBIK MTPoIIece
TEPMUHEPiHE ayAapyAbIH CXEMAachI.

Y HBIMAACTBIPYIIBIIBIK CTpaTerusiapAbl cunarTayaspiy 0acka TacingepiMen cansictTeipranna, KTXK-Hig
€Ki epeKIeniri oap:

1. ¥WbpIMHBIH Jamy OaFbITTapblH YCHIHYABIH KapanalbIMIBUIBIFBL, ONapIbIH OPKAHCHICHl IIEKTEYI
KOPCETKIITEP KUBIHTHIFBIMEH CHIIATTATYbl MYMKIiH.

2. IlepcmektmBamap MeH KOPCETKIIITEPIiH ©3apa OalTaHBICTHUIBIFBIHA IIOFBIpIaHy. JKakchl
TYKBIPBIM/IAIFAH KOPCETKIIITEp KapTachl aFbIMAAFbl KbI3MET IEH y3aK Mep3iM/i MakcaTTap apachIHIAFbl
ceben-caijapiblK  KaThIHACTApIBIH JIOTHKAchlH kepceredi. OKBITy, camaHbl JKakcapTy Hemece
TYTBHIHYIIBIIAPFa KBI3MET KOPCETy OOJICHIH, ONEPalMsUIBIK ITPOIECTep OOaIak jKeTiCTIKKe Kapai )KbUDKYIbI
KamTuabl. JKakchl KapTagarbl KaThlHacTap Ooalmak Ke3eHAEPAiH TYPBIC OpeKEeTTepiHeH Maiina KepeTiH
"OusHec JorMkachlH" alKplH Kepceremi. Ocbulaiiiia, WHAMKATOpIAP KapTaiapbl CTpPAaTErHsHbl YHbIM
KBI3METKEPJICPIHIH KYHICIIKTI )KOHE CaHaJIbl KbI3METI TePMUHJIEPIHE ay1apaabl.OpOip YHbIM CBIPTKBI KOHE
1K1 OpTaHbl ©31HAIK TYCIHAIPYTe HETi3IeNTeH epeKIle CTpaTerus kacaiinbl. KoMMepnusuTeiK YbIMIap y3aK
Mep3iMJi TMepcreKTHBa A ONepanusuIbIK KbhI3MET IIeH IMaiia apachblHJarbl OalIaHBICTBl KOpCETy YILIiH
CTPATETUSIIBIK KapTaHbl nagananansl [2]. OKy OpeIHIAPHI CUSKTHI KOMMEPIMSUIBIK eMec YHbIMIapaa y3aK
Mep3iM/Ii )KOHE JKaJIFbI3 MAaKCaTKa JKeTy MYMKIH emec. bi3NiH OWBIMBI3IIA, MEMIIEKETTIK YHHBEPCUTET YIIiH
CTpaTEeTHUSHEI 93ipIiey Ke3iHAe OipiHII OpbIHFa KOKOFa 00Ia Ibl, OipiHIIiAeH, MEMIIEKETTIK aTTecTaTTay/IaH oTy,
eKiHIIIZICH, YHUBEPCUTET MopTedeciH Kougay (kKakcapTy), COAaH KeWiH YIIiHIIiAEH, KbhI3METTIH
SKOHOMHKAJIBIK aCIICKTLIEpI.

Kaparanner wunpyctpusnslk yHuBepcuteTiHiH (KapWVY) e3iHIH MHCCHACHI MEH MaKcaTTapbIHIA
KOpPCETUITeH 031HIH 1aMy cTpaTerusicel Oap. KaparaHnapl HHIYCTPHUSIIBIK YHUBEPCUTETIHIH MUCCHUSCHI: "3aybIT-
XKTOO macTypiH cakTaii OTBIPHIIN, KOFAMHBIH KYObIIIMAaJIbl KKETTITIKTEpl MEH YMITTEPiH KaHaraTTaHAbIpyFa
OarprTTanFal TemipTay KamachHbIH, KaparaHnbl eHIpiHIH XoHE €NIiH Tay-KeH METaJUTyprHus CajachIHBIH
3UATKEPIIiK MUTACHIH KajbinracTeipy” [3; 5].

Kaparanasl WHIYCTpUANIBIK YHUBEpCUTETiHIH kahaHIbplK Makcatbl: KapaFaHapl WHIYCTPHUSUIIBIK
YHUBEPCHUTETIHIH CTpPATETHsUIBIK MaKcaThl'OHIPAIH OPHBIKTHl OJEYMETTIK - OSKOHOMHUKAIBIK JaMybIH
KaMTaMachl3 €Ty YVINiH KOFaMJIBIK - CasiCH TYPAaKTBUIBIK I€H OULTIM, FBUIBIM MEH HHHOBANUSIIAPIbI
WHTETpalysyiay OpTalbIFel peTinae TeMmipray KanachlHBIH ipi MOHOKAJachlHJAa Kaja KypyIIbl KOCIOpPBIH-
WHIyCTPUSIIBIK YHUBEPCUTETTI XKaHFBIPTY" OoJbIN TaObuIaas! [3; 5].

KaparaH1pl THITYCTPHSIIBIK YHUBEPCUTETIHIH MUCCHSICHI, CTPATETHSUIBIK OACBIMIBIKTapBI )KOHE 11IK1 JKOHE
CBIPTKBI OpTachlHa XXyprizinreH tanaay Herizinge, COIl omicHamackiHa coalikec 013 1-CypeTTe KepceTiireH
CTpaTerHsUIbIK KapTa 93ipieik.

Kepin oTeIpraHbIMBI3Iald, JKOFAPIIbl OKY OPHBIHBIH CTPATEIMsUIBIK KOPIHICI TalanKepIIepAiH TaibIH IbIFbI
MEH ICKepIiriHiH JeHreili, JKOFapiibl OKy OpHBIHBIH OKy-MaTepuaiblK 0a3achIHBIH JKal-Kyii,
YHBIMIACTBIPYIIBUIBIK-9JICTEMENIIK KaMTaMachl3 €TY/AIH TOJNBIKTBIFBL, OKBITYIIBIIAP KYPAMBIHBIH KOCciOM
JeHreii, OKy TMpoIeciHe WHHOBAIlMSUIBIK JKOHE aKMapaTThIK TEXHOJOTHSUIAPIBI EHTI3y J9pexeci,
YHUBEPCHTETTIH KapXKbUIBIK TYPAKTBUIBIFBI CHAKTHI KONTereH (akropiapra OailIaHbICTHI.

binim Oepy OarnmapiaManapblH 93ipiey Ke3iHIe YHHBEPCHTETTIH KYpPBUIBIMABIK —OeiMIienepi
YHUBEPCUTETTIH JIaMy CTPATeTHsIChIH OaclIbLIbIKKA anassl. Kaprara 6iiM Oepy OaraapiaMariapsl OeirijeHreH
MakcaTTapra COHWKeC o3ipJIeHreH, OKBITYIaH KYTUIeTIH HoTwkenepai Kamtuiasl [4]. bimim  Oepy
OarmapiaManapblH MEHI€pY HOTIKECIHAE aJbIHATBIH OUTIKTINIK aHBIKTAIFaH >KOHE TYCIHAIPUITEH XoHE
YKOFapbI OUTIM OepyJieri YITTHIK OUTIKTUTIK KYphUTBIMBIHA JKOHE YKOFaphl OUTiMHIH Eyponansik KeHicTirinmeri
OUTIKTUIIK KYphUIBIMBbIHA COMKEC KeJei.

"6B04104 — Kapsxpl yHBIMBIHBIH 3KOHOMHKAchl" OiniM Oepy OaraapiiaMachblHBIH MaKcaThl KbI3METTiH
OpTYpJIl cananapblHIa OHTAWIBI KApKbUIBIK IICHIiMaep KaObLigayFa KaOUIETTi, MEMJICKETTIK JKOHE JKEKe
KapKbl cajachblHIa KociOu OumiMi, iCKepJiri MeH marapuiapbl Oap Oocekere KaOUIETTI 3KOHOMMCT-
TangaymbuiapAs! 1aspiay OoJbIn Ta0bUIAIbI.
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"6B04104 — Kapkbl yHBIMBIHBIH SKOHOMHKAchl" OiniM Oepy OarmapiaMachl OOMBIHINA CTYACHTTEPHi
nasipiay AeHreifine KoWbutaThiH TananTap JKorapbl OinimMHIH (GakamaBpuar) OipiHmmi meHrewingeri yommH
NECKPHUIITOPIAPEl  HETi31HAE OKBITYABIH KON JKETKI3UIreH HOTWKeNepiHae KOpCeTUIreH WrepiireH
KY3BIpETTEpl KepceTei. OxpITy HOTHXKeNepi "KapKpl YHBIMBIHBIH OKOHOMHUKachl" OimiMm  Oepy
OarmapiaMachIHBIH OapiblK JeHTeHiHAe Je, COHJai-aK JKeKeJIereH MOMAYNbIEp HeMece OKy MoHAepi
JICHTeHiH/Ie JIe KaTbIITACTHIPhIIAIBL.
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Binim Gepy OarnmapiamanapblH icKe achlpy *oHE onapAbl AaMbITy crparterusicel 2021-2025 xpuigapra
apranran KapWV cTpaTerusuiplk 1aMy )KOCTapblHIa OeNTiIeHTeH YHUBEPCUTETTIH MUCCHACHI, KO3Kapachl MEH
OacBIMIBIKTApBIHA Colikec Ky3ere achipbutanbl. KapMY-melH cTpaTerHsUIBIK MaKCAaTTAPhIH HAKTHI JKEIIes
MakcaTTapra alHaJAbIpy CTPAaTErHsJIbIK KOpCETKIITep >XYHECiHIH KOMeriMeH J>XYy3ere achlpbUIajbl, O
"Kap:kpl YHBIMBIHBIH 9KOHOMHKACH!" OimiM Oepy Oarmapiamachl YIIiH 1-KecTee KenTipireH.

Kecre 1. «Kapsxbl YIBIMBIHBIH 5KOHOMHKACKD» O111iM Oepy Garmapnamach 6oibiHma KTXK

Makcatsl

KepceTxkimi

Koramaeik  MopTeOe,

binim Gepy camachlH KaMTaMachl3 €Ty XeHiHzeri Tayenci3 areHTTIKTiH

KaMTaMachl3 €Ty

. "Artameken" Kaszakcran PecnyOnmukaceinblH —~— ¥uTThIK — Kocinmkeprep
VHHBEPCUTETTIH  KOFaphl . . .
M MaJaTaChIHBIH pEUTHHTIHIE OutiM Oepy OaFgapiaMachiHBIH OpPHBIH 2
TapMakKa apTThIpy

MamMaHIaHIBIPBUTFaH Ocs1 Oarmapiama 60HBIHIITA MAMAaHJAHIBIPBITFaH aKKPEIUTTEYIEH COTTI
AKKPEAUTTEY oty

OKOHOMMKAJIBIK - AKpUTBI OimiM Oepy KbI3METTepiHeH TyceTiH Ta0bicThl 20% - Fa
aCIIeKT, Kap KBUTBIK | YIFauTy%
TYPaKTHUTBIKTHI - KoceiMina KeI3MeET TypiiepiHeH TyceTiH naimansl 10% - ra yiraiTy%

bimim Oepy, 3eprTey
KOHEC KaybIMJACTBIK
apachIHJaFrbl OalIaHbIC

- Ilapyambuislk KemiciMmapTrapasiy keiaeMin 10% - Fa yiiraity%

- CBIPTKBI CEpIKTECTEPMEH JKYHE )KYMBIC KYPTi3y.

- JKOO-Hb! OiTipreHHeH KEeWiHT1 OIpiHIII JKbUIbI dKYMBICKA OpHAaJIacKaH
TYJIeKTepAiH canblH 82% - Fa JIeHiH )KeTKi3y.

Kana - Kommepuusinelk Herizge OKUTBHIH cTyaeHTTep caHblH 20% - fa
TYTHIHYIIBIIAPABI  TapTy, | apTThIpy%o
CTYACHTTEP KOHTHHICHTIH - 'pantrap xenemin/canbia 30% - Fa yirailty%
apTTBIPY

bimiM, FBUTBIM JKoHE - Ipremi >xoHe KoJmaHOANBl 3epTTEYNEPIiH HOTWKeNepi OoifbIHIIA
WHHOBAIHSIAPAbIH Ka3aKCTaHIBIK KOHE ONEeMJIK JKETeKIIi FBUIBIMH JKypHaJIapJarbl
HMHTErpaLUsIChl JKapHsIaHbIMAAapAbIH caHbH 10% - Fa yiarainTy%

Oxky-aicTemenik
KaMTaMachI3
KETUIIIPY

eTyi

- OKy XKBUIBIHBIH OachIH/Ia TIOHAEPAiH *KYMbIC Oarmapiamanapea 100%
JKaHAPTY

- OOK ycpIHFaH KiTanrapjpl, OKy KypalJapblH, MPaKTHKyMIAP.bl
Oachin wbFapyasl 5% - a yiranty %

Bbinim OGepy camackiH
KeTepy

- CrynentTep/iy yiarepim aeHreiin 80% - ra neitin ketepy * %
- Crynenrrepain  OipiHIm  peTTeH  ceccus  TalChIPYbI-OLTIM
aTylIbUIAPAbIH >KaJIbl CaHBIHBIH 80%

WHHOBALMSIIBIK TOCLIIEPI

Kana Kyitenep, - 100% >xaHa TEXHOJIOTHUSATAPIBI OKY IPOIECiHE HTI3y/li KaMTaMachl3
OKBITYJIbIH KaHa | eTy
TEXHOJIOTHSIIaphI - KambikThikTan OiniM Oepy TexHojorusuiapbl Oap Oimim  Oepy
OarmapiamalnapblH €HTi3y.
KyMBICTBIH - Y xbutaa 1 per [TOK OinikTinirid apTTeIpy

- AKmapaTTeIK JKyHernep MeH VHTepHET jXeliciHe KOJDKETIMILUTIKTI
KamTamacsi3 ety 100 %

- OKBITYyBIH jKaHa TEXHOJIOTHSJIAPBIH KOJJaHy (CeMHHapiiap MEH
JepicTepaeri xobanap)

Hamuofcejzep HCOHE MAJIKbLIAY

Ocpunaiima, KTXK skoHe cTpaTerisuiblk KapTanap/pl 93ipiiey sKoHe KOJJIaHy CTPATETUSUTBIK MaKCaTTap, bl
op Oinim Oepy Oarnmapiamachl YIIiH jKejied MiHJeTTepre aliHanablpyFa MyMKIHIIK Oepelli, YHUBEpCHUTETTIH
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PO eCcCOPIbIK-OKBITYIIBUIBIK KYPaMBbIH CTPATeTHSJIBIK HHUETTEp Typasbl akKmapaTTaHIbIpyFa, OJapibl
OeNTiNIeHreH CTpaTerusHbl ICKE achIpyFa >KYMBUIIBIPYFa, KOWBUIFAH CTPATEIMSUIBIK MakcaTTapra KOJ
KETKI3y/l Keel 0akpliay KyHeciH KaMTaMachl3 eTyre MyMKIHAIK Oepeti.
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3 Strategicheskiy plan NAO «Karagandinskiy industrial'nyy universitety na 2021-2025gg.
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JI.B. Uenensn, A.C. Akmaranderosa

Crparernyeckuii moaxo/J K NpOeKTHPOBAHUIO U Peain3alii 00pa3oBaTeIbHbIX
NMPOrpaMM 3KOHOMHYECKOro mpoduJisi B By3e

B coBpeMeHHBIX YCIOBHSX IESTEIbHOCTh YHHBEPCHTETa HEMbICIMMa Oe3 MpOogyMaHHOM,
000CHOBAaHHON MPOrpaMMbl CTpaTerHuecKoro paspurtusi. KiroueBsIMH (axkTopamu ycmexa Ajs
JeSITEIBHOCT By3a CTaHOBSITCS TPAMOTHOE CTpaTernieckoe ymnpasieHue, 3((HeKTHBHOCTH
TEKyIIMX OW3HEC-TIPOLIECCOB, KAamHUTal, 3alOKEHHBII B 3HAHMAX M KBaIM(HUKALUN
npernojaBarenelf, CIOCOOHOCTh YAEPKUBATh W IPHUBJIEKaTh HOBYIO ayIWUTOPHIO, MpelJiaras
COBpEMEHHBIE ~ 00pa3oBaTelbHbIE MPOrpaMMBI Ha pBIHKE OO0pa30BATENBHBIX  YCIYT,
WHHOBAIIMOHHOE Pa3BUTHE M OPTaHU3AIMOHHBIC YITyYICHUS, HHBECTHUIIUU B HH()OPMAIMOHHBIC
texHoJjoruu. Ilpu 3ToM, He Bceraa gake Npu HAJMYUK CTPATETUH Pa3BUTHsI YHUBEPCUTETA, OHA
yCHEUIHO peanusyeTrcs. B 1naHHOW cTaThe paccMaTpuUBaeTCsl HOHATHE COATaHCHPOBAHHOM
CHUCTEMBI TOKa3aTesiel, Kak MHCTPYMEHTa COTJIACOBAHMS CTPATETMYECKHX WU TEKYIIMX Ienen
JeSITEIbHOCTH YHUBEPCHUTETA, a TAKXKE BO3MOYKHOCTH €€ HCIIOJIb30BAHUS BBICIIUMH y4eOHBIMU
3aBEJICHUSAMHM INPH pean3aluyd 00pa30BaTeNbHBIX IPOrPpaMM SKOHOMHYECKOTO HpOduIIs.
ABTOpaMHU [ienaercss BBIBOJ, YTO TPHUMEHEHHE 3TON CHUCTEMBI IO3BOJIMT MHHHUMHU3HPOBATH
Pa3pBIBBI MEXTY TEKYIIUMU (OTIepallMOHHBIMH ) pe3yJIbTaTaMH M KOHEYHBIMH (CTpaTernuecKUMN )
LEJIIMU YHUBEPCUTETA.

Kniouegvie cnosa: cOamaHcupoBaHHas CHCTeMa IOKaszaTesel, cTparerusi, oOpa3oBaTelbHas
porpaMma, CTpaTerHuecKas KapTa, mokasaTeian 3pGeKTUBHOCTH

L.V. Chepelyan, A.S. Akmaganbetova

Strategic approach to the design and implementation of educational programs in the
economic profile at the university

In modern conditions, the activity of the university is unthinkable without a well-thought-out,
substantiated program of strategic development. The key success factors for the activities of the
university are competent strategic management, the efficiency of current business processes, the
capital inherent in the knowledge and qualifications of teachers, the ability to retain and attract a
new audience by offering modern educational programs in the educational services market,
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innovative development and organizational improvements, investments in Information
Technology. At the same time, even if there is a university development strategy, it is not always
successfully implemented. This article discusses the concept of a balanced scorecard as a tool for
coordinating the strategic and current goals of the university, as well as the possibility of using it
by higher education institutions in the implementation of educational programs in the economic
profile. The authors conclude that the use of this system will minimize the gaps between the
current (operational) results and the final (strategic) goals of the university.

Keywords: balanced scorecard, strategy, educational program, strategy map, performance
indicators
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Kacrap kacinmkepJiiri - ;kacTap xKYMbICCHI3AbIFbI IP00JIeMAIAPbIH NIyl THIM/Ti
TICiIi

By makanana >xactap apachIHIAFbl KYMBICCHI3ABIK MOCETIECIH MISUTYiH THIMI1 XKOJIBI peTiHae
KACTap KOCIIKEPIITiH apTThIPy MaKCaTBIHIA TANAY KYPTi3lIreH.

CoHbIMEH KaTap, Makaiaja MEepCHeKTHBTI OM3Hec-koOamapipl JaMmbITyFa KOJIay KepceTilyi
YKOHE JKacTap/lbl OKBITYFa, KOCINTI )KETiK MEHrepyre, OiUTiMiH apTThIpyFa MEMIIEKET TaparblHaH
KOJI1ay KOPCETLTyi Typaslbl MOJIIMETTEp KapacThIPhUIFaH.

3epTTey HOTHIKEIEpl kKacTapAbl JKYMBICTICH KaMTYIbIH TOMEH MAceNesepiH ISy YIIiH
KaCIMKepItik O011iM Oepy OaFmapiiaMachlH €HI3y KaKETTUTIriH alKbIH kepceTei. KapacTeipbuiran
Macenenep COHBIMEH KaTap KOFaMm, YKIMET KoHe )KeKe CEKTOp JICHIreiiH/e KOpPCeTiyl THIC eKeHi
aliKpIHIaIFaH. Makanaza *Kactap *KYMBICCBI3IBIFEl JKOHE OJapIbl IKYMBICIICH KaMTaMacchl3
€Ty JKOJAAphl, >KacTapiapl  KOCINKEpIiKKe JereH Oelimaenyl MeH KbI3BIFYIIBUIBIKTAPBIH
TYABIPATHIH JKaHA HICSIIapIbl 3ePTTEI, OJ Typaibl MaiiMerTep cumartanrad. CoHBIMEH KaTap,
JKOFapbl OKYy CTYIEHTTEpi YIIiH KOCIMKEpIiK KypcTapbl Typallbl aKmapaTTap KapacThIPBLIBII,
KOCIMTKEPIIKTI JaMBITy OaFaapiaManapbl TalaHFaH.

Tytiin coe30ep: KoCIKEpIiK OLIM, YXYMBICCBI3IBIK, YKacTaplbl KYMBICTIEH KaMTy, OipIecTik,
KOCINTIK KapbIM-KaThIHAC, OaFqapiamMa, KOCIKepiiK aJIeyeT, JKacTap KCIIKePIIiri, MeMIIEKETTIK
Oarmapriama.

Kipicne

KazakcTaHHBIH  olleyMeTTIK-DKOHOMHUKAJIBIK JAMYBIHBIH Ka3ipri Ke3eHiHIH epeKIIeTiKTepiHiH Oipi
XaJIBIKTBIH 9PTYPJIi TONTAPhIHBIH KCITKEPJIiK OCJICeH LTI HIH KyIeroi. by mpoiiecc HapbIKThIK SKOHOMHKAFa
OTY/IiH XKaJIlIbl TCHICHIMSACHIH KOPCETe i, OHAIPICTIH KYIIBIPaybIMEH, OMIp CYPY JCHICHIHIH TOMEHCYIMEH
CUNATTANaThIH aJaMIapblH JKEeKe olleyeTiH ©3iH-031 JKy3ere acelpy TocuiiaepiHiH Oipi, cTaHmaprtrap,
JKYMBICCBI3JIBIKTBIH 6CY1 %oHE T.0., COHBIMEH KaTap OJapiblH DKOHOMHUKAIBIK JKaFiaira Oedimmeny Tocimi
OOJIBII TaOBLIAbI.

Kazipri onemueri eH ©3eKTi SKOHOMHUKAJBIK, MOCeNeNepAiH Oipi — MKYMBICCHI3IBIK OOJIBIN TaOBLIAIbL.
JKyMBICCBI3BIK ~ JICHTEHi op eJje OpTypii OONFaHBIMEH, 3KOHOMHUKANIBIK OCJCEeHIl XaJbIKTBIH KaJIbl
CaHBIHJAFbl JKYMBICCHI3IAP/IbIH €H )KOFaphI YJIECl HETI31HEH JaMyIllbl ejiepae OalKanaibl.

JKacrtap-Oyn 30 s>kacka JeHiHTT XaJbIKTBIH OeliceHai OeJIiri, oi KajbllTacKaH SKOHOMHKAJIBIK
KaruJauap/pl YCTaHyFa FaHa eMec, OJIap]ibl ©3repTyre Je KabileTTi, COHBIMEH KaTap ToyeKelre 0apyra :oHe
OPTYPJIi JKaHAIBIKTAP/Ibl OHAW KaObLIIayFa JalbIblH aJlaMaapAblH TOObI.

JKactap TypakThl KOFaM Kypyda KOHE >KYMBICCHI3JIAP/AbIH OCYIHAE MaHbBI3Ibl POJI aTKapaThIH
OOJIFaH/IBIKTaH, XKacTap apachIHAArbl )KYMBICCHI3IBIK MOCEJeCi epeKIne ©3eKTi OOJbI TaObuIajbl, OHTKEHI
JKYMBICCBI3/IBIK JICHI€Hi JKacTap apachlHla KEJeHCI3 oJIeyMETTIK-SKOHOMUKAIBIK CaliapFa albIll KeJe/i.
CoHJIBIKTaH, )KacTap apachIHIarbl KYMBICCHI3IBIKTBIH OCYIHIH KOUKBIH dCEPIH €CKEPE OTBIPHII, MEMJICKETTIK
OpraHjap CTYACHTTEPJiH KOCIMKEPJiK JaFabUIapblH, MIBFAPMAIIBUIBIK KaOlIETTepiH apTTHIPY, JKYMBIC
OPBIHAAPBIH KYPY, KEIEHIITIKTI a3aiTy )KoHE QI€yMETTIK JI-ayKaTThl apTTHIPY YIIiH KOCIIKEPIiKTI JaMbITy
OarJapiaMajiapblH YChIHYFa Ha3ap ayaapybl KepeK *oHe 0J1 eJIIMI3JIIH eH ISy Maceeci 00Ty Kaxker.
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Koacinkepnik cyObekTici peTiHie )KacTapAblH Macellesiepi JKoHE JKacTap KAcilKepiiri peHoMeHiHiH o3i
Ka3ipri yakbpITTa a3 3epTTEIreH JKOHE OChI TAKBIPHIT OOMBIHIIA HKYMBICTAP/IBIH CAaHBI COHIIABIKTHI KO eMeC,
OYJ1 KYOBLIBICTHIH JKaFIaiibIHA MOHUTOPHHT iC KY3iHAe XKyprizinMeiini [2].

KazakcTan KOFaMBIHBIH OJCYMETTIK-3KOHOMHKAJIBIK JaMYBIHBIH KQKETTUTIKTEPI )KacTap KOCIIIKEPIIiTiH
JAMBITY KOKETTUTITIH 63€KTi €TeTiHi CO3Ci3.

CoHABIKTaH, XacTapAbl KOCIIKEPIiK KBI3METKE TapTy, OUTKeHi Oyl KyObUTBICTAp IMIAFBIH KOHE OpTa
OM3HECTI NaMBITYBIH JKalIIbl MOCENCNCpPiH IICIyre FaHa eMec, COHBIMEH Kartap OipkaTap oJeyMETTiK
MaHBI3/Ibl MiHJIETTEP/Il KY3€re achIpyFa bIKIA STEI.

JKacTap xocinmKkepIiria THIMII JaMBITY YIIiH OYJI 2JIEMEHTTIH 031HIIK epeKIIeTiKTepi MeH mpodieMaapsl
0ap eKeHiH HAKThl aHBIKTAIl )KOHE OFaH OH YX9OHE Tepic acep eTeTiH (hakTopaapsl 3epTTey KaKeT OOomabl.

Hezizei bonim

JKacrtap kocinmkep:iri — e 5KOHOMHKACHIH AaMBITYIbIH €H 63€KTi MaceNenepiniH 0ipi, oTKeH1 0yJ1 IIbIH
MOHIHZIE OHBIH 6cy ajeyeTi 0ombim Tadsanbl. Kasipri ke3eH e KoCcinmKepIiKTiH pesi MEH MaHBI3Bl YKIMETTe
e, ICKepIIiK JKoHE FRUTBIMU OpTaia 1a KeH TYP/AE, 9p TYPIli OarpITTa KbI3Y TaJIKbIFa CABIHY/IA.

Koacinkep:ik KbI3MeTKe aJ1eyeTi MeH KadiJleTi aNaeKaiiia >KoFaphl, 9p TYpJIi e3repicTepre Te3 oeiMaenin,
THIM/II M KaObLIal ThIH KOFAaMHBIH eH OeJiceH 1l 0eJriri skactap O0JIFaHIbIKTaH, KapaCThIPBUIBII OThIPFaH
TaKBIPBI ©3€KTi EKeHi CO3Ci3.

JKana >KyMBIC OpBIHAAPBIH AIlIyMEH >KOHE >KYMBICCHI3IBIKTBI a3alTyMeH OalnaHbBICTBI OacThl peiifi
Kactap KOCIIKepJIiri aTkapaabl, ce0ebi o1 eNmiMi3/iH 9JIeyMETTIK — SKOHOMUKAIBIK MoceJIeliepiH ey e e
MaHbI3ABI OpbIH ajanbl. lllaFeiH KOHE OpTa KOCIMKEPNIKTI JaMBITY YIIiH JKACTapJblH ONEYeTiH TOJBIK
naianana OTBIPHII, KACTAPIBIH OW3HEC OPTACHIHIAFBI €H MAHBI3/IbI OYbIH €KeHIH €CKepPIeH KOH.

JKactap apachlHAa KOCIMKEPIIIKTI TOpOUENey eMiMi3liH SKOHOMUKAIBIK JaMyblHa JKOHE KaHa YKYMBIC
OpBIHIAPBIH ally MYMKiHIIKTEPiHiH apTyblHa OH 9CEepiH TUTi3eTiHi ce3ci3. EHOEK HapbIFBIHIA KYMBIC Taba
aMaraH ’acTap ©31H-031 )KYMBICIICH KaMTHIII, ©3/1epi )KYMBIC OPBIHIAPBIH allyFa ThIPBICaIbl. Byl yMThIIBIC
WHHOBAIMSJIBIK OJIay, 0acKapyIIBUILIK HISHIIMIEp KaObl1Iay, CBIHU TYPFhIIAH OHIay, KemOaCcIIbLIBIK, TOTITa
JKYMBIC iCTEY XOHE T.0. CUSKTBI KOCIIKEPJIIK JIaF IbLIap bl JaMBITYFa MyMKIHIIK Oepei.

AJBIHFaH JaFIbpuIap KOCIMIKEepIep YIIiH /e, eMIiH aJaMy KaluTalbl YIIiH e KYH/IbI aKTHBKE aifHaJIa bl
Hamymiet enaepaiy 6ipinia (Hurepus) ToxxipuOeciH 3epTTey jkacTap KOCIKepIIiriH 1aMbeITy OarmaapiiaManapsl
SKOHOMHKAHBIH JipaliBepiHe aifHaIybl MyMKiH €KCHIH KOPCETTI, OipaK ojlapra KoCIKepIIiK Jarapuiapasl o/1aH
opi TaMBITaTHIH 3aMaHayH, UKeM/Ii )KoHe OUTIMIe HEeTi3/IeITeH jKacTap OpTabIKTaphl KaxkeT [3].

erennik ToxipuOeHi 3eprrecek, OUHISHIUS MeH OcTOHHMAAA OiuniM Oepy yHbIMAapblHAa OW3HECTI
JaMBITYyFa JKaKChl Jkaraai skacaiarad. O skepiepaeri YHUBEPCUTETTEPAE KACIKEPIIiK HEeri3iepre apHaiFraH
KypcTap eTe/li, OH/Ia CTYACHTTep OU3HEC ’K0o0anapblH KypacThIpY/Ibl YHPEHIIl, apbl Kapail epleTyre XKoHe akia
Taly, cary, caThlll alxy, OM3HECTI AaMBITy >KOJAApPBbIH eMipaeriaei »kyprisyre xon ambuirad. CTyneHTTep
OKYJIbl asiKTaFaHHAH KEHIH ©3 00aChlH TOJBIKKAH/IbI OM3HEC PETIHJC JKAIFaCThIpyFa MYMKIHJIK ajajibl -
TIpKeIy, )KYMBIC icTey, JaMy oHE CalbIK Teliey. AJl erep ojiap Kaiamaca, ojap 63 )o0alapblH YHUBEPCUTET
KaOBbIPFaChIH/Ia KAJIIABIPAIBI.

JKorapsl OKy OpBIHIAPBIHBIH KOIMIIUITiHAEe KOCIMKEPIiK KypcTapbhlH OKY JKOCHapiiapblHa €Hri3yre
THIPBICKAHBIMEH, OJApJAbIH OAapIIbIFbl CTYACHTTEpJE KAXKETTI  JaFapUIaplbl KaJbIITACTHIPA aIMaiIbl.
KacinkepmikTi mambITy OaraapiaManapsia 0151iM Oepy ic-mapaiapbiHa eHri3yaiH cebedi — TyJIeKTepre )KyMBbIC
i311en xKypce e, i3aeMece Jie, 031H-031 )KYMBICIIEH KaMTyFa KoMeKTecy. JleMek, KocinkepImik OLriM TricTi Oimim
MeH Jar[piFa ue Oojla OTBIPBIN, MAMNANBl IAFBIH KICIN alryFa MYMKIiHIIK Oepeni. YKacTtap kocimkepiiri
OaraapiaMackl TaOBICTHI OOJIYBI YIIIiH, XKYHET Kap)KbUIBIK KOJIJIay KOPCETY MaHbBI3/IbI 1apa OOJIBII TaObLIA b
Kacrap kocimkepuiriH Kojimay mapaiapbl ASCTYPJl TypAe YW Typre OesliHeHi: KOCIIKEpIiKKE OKBITY,
«OKYMcak» Konjay (MbIcalibl, YHJIECTipy, AaFaplIapAbl AaMbITy, €H a3 MaTepHaIIbIK-TEXHUKAIBIK Oa3aMeH
KaMTaMachI3 €TY); «KaTThD» KOJJiay (MbICaJbl, HECHEJep, MUKPOKAPIKBI JKOHE TPAHTTAap).

Kacinkepiik OKpITY Kejeci 9IicTep Heri3iHe *KYy3ere achlpblUlajbl:

-JIOCTYPIIi OKBITY SJIiCTepi (IIopic, 3cce xkazy, eMTUXaH);

-On3Hec cuMyIsIUsIchl (OM3HecTi Oackapyra apHalFaH MOJIENbACY OHBIHAAPBI KOMIBIOTEPIIK
Oarapiamanap/ibl naianany);

-ceMHUHapiap (TONTHIK XYMBIC, MIKipTajac, >K00aBIK KYMBIC);

-ToiIMIepilik (CTapTanTap MeH OM3HeC xobalap bl Iapiayja KeHeC Oepy KoHe KOMEK KOpCeTy);
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-OMBIHAP MEH XKapbICTap;
-KbICKa Mep3iM/Ii TaFbUTBIMIaMaJIaH 6Ty OarmapiiaManapsl )KoHe T.0.

KacinkepikTi Konmay KepceTy[iH eKiHII Typli KapKbUIBIK KWBIHIBIKTapFa Tam OONFaH ICIH JKaHa
OacraraH Kocinkepsepre OarbITTanFad. YIIHII KOJAay KOpCceTyAiH TYpiHe MUKPOKapKbUIAHABIPY Kipemi.

Omap KYHIENIKTI IIBIFRIHAAPARl JKa0yFa apHajFaH Hecuelnep, Kopiap MeH rpantrap. Ocbliaiiia,
KapKBUTBIK KOJJAy KOCIIMKEpINiK >KoOarapAblH JKalFacyblHa, COMKeCiHIIe j>KaHa >XYMBIC OPBIHIAPBIHBIH
alIbUTybIHA ceOeO1H TUTI3eIi.

CoHBIMEH KocimKepltik 0iiM Oepy skacTap/abl )KayanKepIIiliKKe, Toyekenre 0apyra, Ou3HecTi backapyra
’KOHE OJIapIBIH JaFAbUIaphIH HAKTHI OKY OPTACBIH/AA KOJIAAHY apKbUIBI OKyFa JaibiHAalabl. EH MaHbI3Ib!
narapuiapaslH,  Oipi  e3miriHen OiniM  amy kaOineti Oousbim Kana Oepeni, Oyi1 ocipece >KpU1IaM ©3repeTiH
MeMJIEKEeTTe ©3eKTi O0JIbIN TaObLTambI [3].

OcBI TYpFBIAA XKacTap KOCIMKEPIITiH KONIay eTiMi3iH SKOHOMUKACHIH JaMBITy MaKCaThIHA 9p TYpIi
YKYMBICTap JKYPTi3y/li Talamn eTei.

Kazakcran PecmyOnukacsl binmim sxone reutbiM MunHcTpiiri (BFM) KasakcTaHABIK >KacTapAbl KOJaay
OOMBIHINIA JKYHEN JXYMBIC aTKapburyaa. PecrryOnmkamarsl €H KBI3BIKTBHI yK0OamapaplH Oipi — MHHHCTPIIK
Jyuunexysinik OankmeH Oipnece otwipeim, 2017 xpuiman Oepi emiMi3miH OapibIK aliMakTapbhIHIA KY3ere
achIPBUIBIN aTKaH Zhas Project Oarmapiamacel. YKactap JIeHIeiiH JaMBITY K00AChl YIII KbIJI OOUBI Ky3ere
aceIppUIbIll Keneni, on Kasakcran PecmyOmmkacel binmim xoHe FpUIbIM MHUHMCTpiri MeH Kazakcrtan
PecrryOnukachiHBIH «ATaMekeH» YITTHIK Kocimkepiiep nanmaTachiHbIH («ATameken» ¥KII) kocimkeprikx
HET137Iepi JKOHE JKaJIBI €J1 )KaCTaphIH KOJIJay Typayibl OipieckeH »k00achl OONBIN TaObLIaabl. YIII JKbUIIBIK
XKYMBIC OapbichiHAa k00a KazakcTaHHBIH OapiblK aiiMakTapblH KamThiFad. JKoOara >KYMBIC iCTEMEWTIH,
OKBIMaWTBIH, )KYMBIC ICTEHTIH, Oipak TaObICH TOMeH 14 meH 29 jxac apalbIFBIHIAFH )KacTap KaTbicKaH. JKy3ere
acCBIPBUTFAH JKbUIAAp immiHge xobara KasakcTaHHBIH TYKHIp-TYKMHipiHEH 9 MBIHHAH acTaM jKac KaTBICHII, ©3
iCiH alryFa MYMKIHJIK aJlFaH.OJeyMETTaHYJIbIK 3epTTEYNepIiH allAbH aja aepekrepi OoibiHma Zhas Project
KaThICYyIIbUTAPBIHBIH 42%-bl FaHa TPAHTTBHIK KAPKbUIAHIBIPY asKTalFaHHAH KeWiH 3 o0alapblH JKy3ere
achIpyIbl KaiFacTeipyaa [1].

JerenmMeH, >kactap KociOPBIHAAPBIH KYpy/Aa >KacTapAblH alIblHAA YJIKEH KHUBIHABIKTap Oap. by
MaceNenep KoCill  allylarbl KapyKbUIBIK KHBIHABIKTAPMEH JI€, JKaCTapJblH JKETKUTIKCI3 OLTIMIMEH e
OaitmanpICcThI. ONapFa CaNBIKTBIH XKOFaphl MeJIIepiIeMeNlepi MeH Hecuenep OOMbIHIA aibI3Aap, JKacTapAbIH
KOJIBIHAA OacTamKpl KaMTaAbIH JKOKTBIFBI, OJIAPIBIH KBI3METIHIH KBICKA MEp3iMIe JKoHE ToKipHOeHIH
0osiMaybiHa OalJaHBICTBI SKOHOMUKAJIBIK YKOHE OHAIPICTIK OalIaHbICTApMAbIH IICKTENyl HEMece MYyJIIeM
OonMaysbl KaTabl.

KopsITbIHIBI

HapbIKThIK SKOHOMMKA >KaraailblH]a Ka3ipri yakpITTa HapbIKTBHIH JKOHE €] MEH alMaKTap.IbIH
SKOHOMHUKACHIHBIH KO3FayIIbl KYII KOCIIKepIiK OOMNBIN TaObUIasl. byl peTTe emiMi3iH xKoHe oHIpIepIiH
SKOHOMHKACHIH JIAMBITY/BIH, TYPAKTBUIBIK OpY/iH, OHAIPICTI apTTHIPYBIH TANTHIPMAC HIAPTHI 1€ TAHBLUIFaH
IIaFbIH JKOHE OpTa OW3HECTI HBIFAMTYFa KOIl KOHUI OejiHyJe, COHAal-aK HiapanapiblH KaTapblHIa XaHa
YKYMBIC OPBIHIAPBIH KYPY JKOHE ©31H-031 JKYMBICIIEH KAMTY/BI apTThIPY apKbUIbI KYMBICCHI3IBIKIICH KYPECY
YIIH KOKETT] )KYMBICTap KEHEWUTITyJle )KoHEe HBIFalThLTya.

Kazakcransa marblH xkoHe opTa OM3HECTIH JaMybl Ka3ipri yakpITTa OelICeH/Ii CaThIChIH/IA, OHBI OMITIKTIH
casicaThlHaH Jia, a3aMaTTap/blH 63 ICiH amry MYMKIHIIKTEepiHe JereH KbhI3BIFYIIbUIBIKTaphIHAH A3 Kepyre
6oxaner. CoHBIMEH KaTap Ka3ipri 3aMaHFbl IKOHOMHUKAIIBIK JKOHE CasiCH MPOIECTEP bIHTAIAHABIPYIIEI KYIITED
peTiH/e FaHa eMeC, COHBIMEH KaTap KACIMKEPJIKTIH JaMyblHA BIKIAJ €TIEHTIH OipKarap mpobieMariap MeH
KUBIHIBIKTAPIBI KOpyTe 00IaIbI.

OchbiraH 0ailyIaHBICTHI €IJIEeT] JKOHE OHBIH aliMaKTaphIHIAFbI IAFBIH XKOHE OpTa OM3HECTiH (haKTOpIaphl
MEH CTpaTervsuIbIK PEeCcypcTapblH 3epTTey epeKiie erTe e3eKTi Macene Oomyma. JKacrap — ocwlHAai
pecypcrapabiH Oipi ekeHi Oeiimonim. JKactap oneyMeTTaHybIHBIH IIEHOEpIHAEC OV QJCyMETTIK TOIKa
OipkaTap J>XarbIMJIbl KaCHETTEp KAaTKbI3BUIBIN, OHBI KOCITKEPIiK KBI3MET asChIHAA KOJAWIbl JKaFmaiira
kenripeni. byn cunarramanapra OenceHALTIK, aMOMIMs, IMO3UTUBTI Ke3Kapac, OoJallakKka YMTBLIY,
KPEaTUBTLUIIK HesIapra JIEereH KYINIbIHBIC, aFbIMIaFbl TCHACHIIUSIAP MEH MTPOLIECTEP/Il CYPETKE TYCIpy JKoHE
T.0. karanbl. MyHbIH 0opi SKOHOMHKAIBIK OJIEyMETTaHyJa CHIATTAJFaH «KOCIIKEPIIK PYXTHIH» Heci
«KACIMKEP MOPTPETIMEH» KUBLTBICAIBI. JKacTap/IbIH KOCIITKEPIIiK OSJICEHAUTITIHE JeTeH KhI3bIFYIIBUIBIFBIHBIH
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apTybl OHBIH OKUINEepiHiH >XaHa Hopcelepl Oinyre nailbiH OONMYyBIMEH HEMece THiCTi OUTiMIi MeHrepim,
MEHTepyiMeH JKOHE 3aMaHayH e3repMeli arqainapra OeifiM OomysIMeH 1e 6alIaHbICTHI €KEHI MAJIIM.

ConbIMEH Katap, ’KacTapablH OOMBIHAA jKeKe KOCiOiH Xypri3yne KUBIHABIKTap TYABIPATHIH CHIIATTAp
Oap. byn toxipubenin, GaiiaHbICTapAbIH, MaTEPUAIIBIK JKOHE KapKBUIBIK PecypcTapblH >KETiCTICYIIiIiTi.
By xanmber 6apibIK IIaFBIH JKOHE OpTa OM3HECKE OpTakK IpobiieMaapra, BaaioTa HApPBIFBIHA, MEMJIEKETTIK
casicaTTblH JaMbIMAaraHIbIFbIHA OHE KOCINKEpJIIK KbI3METTI PETTEHTIH 3aHHaMaHBbIH KYOBIJIMAaJIbUIbIFBIHA,
SJIJIET1 KAaJITbl SKOHOMUKAJIBIK XKaF/aiFa, 9cipece OHbIH aiMaKTapblHa 9CIpiH TUTI3E/II.

KocinkepmikTi OKpITy OaFgapiaManapblH THIMII XKY3€re acelpy, Oapiblk MyAAeli TapamtapiblH —
YKIMETTiH, XaJIBIKTHIH KOHE )KEKE CEKTOPIBIH YHIICCTIPIITeH JKOHE KYHEI )KYMBICH KaKTHIFBICTAPABIH TYHBIK
meHOepiH Oy3y KoHe KeACWTIK aybIpTHAaIbIFbIH €CKepy YIIIH ISyl POl aTKapabl.

Kazakcranna sxactappl THIMAL )KYMBICTICH KAMTYAbI KAMTaMachl3 €Ty YIIiH KapXKbUIBIK CayaTThUTBIKTHI
KaMTHUTBIH KEIICH I Iapanap/sl )KY3ere achlpy KakeT.

Kacinkepaik 6imim O6epyzi yisIMIacTeIpy, Ou3Hec-ko0amapapl KapKbUIaHABIPYIbIH OalaMaltbl Ke3AepiH
KOJIJay, MHTEPHETKE KOJDKETIMIUNIKTI KeHEHTY, 3aMaHayd HUQPIBIK IU1aThopMantapabl MaidaaiaHy >KoHE
OIOPOKPATHAIBIK, KeAePTiiepi a3alTy CHAKTHI op TYpJIi Mocenenepal KeH MarblHaga KapacThIPHII, KacTap
’KYMBICCBI3IBIFBIH a3alTyFa yJiec KOCAThIH OaraapiaManapIbl JaMBITY Kepek.

OrtiTkeni, emimizmig 10 kpulmaH KeiiHri Oer-OelHeCiH aWKBIHAAWTBIH — OYTIHII Kacrap, Kacrap
KOCITIKEPJIiri, epTeHr1 eTiMi3/IiH SKOHOMHUKABIK 6Cy KapKBIHBI, aMy KapKbIHBI OYTiHT1 jKacTtap OM3HECiHiH
JaMybIHA TiKeJel OailTaHBICTHI OOIMAK.
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M.b. TypabaeBa

MoJioaeskHoe MpeINpUHIMATEIbCTBO-3()(PeKTUBHBIN c10c0d pereHns NpodJaeM MOJIOIesKHOH
Oe3padoTuubl.

B naHHO# craThe TNpOBEIEH aHAIM3 Pa3BUTHS MOJIOJEKHOTO MPEeANPHHUMATENhCTBA Kak
3¢ (heKTUBHOTO criocoda perreHust mpoOIeMbl MOJIOISKHON 0e3padOTHIIEL.

Kpome Toro, B craTbe pacCMaTpPHBAIOTCS BOINPOCHI IOJICPKKH Pa3BUTHUS IEPCHEKTUBHBIX
OM3HEC-TIPOEKTOB W T'OCYAAPCTBEHHOH TMOJJNEPKKH OOYYCHHS MOJOAEKH, OBJIAJACHUS
npodeccueii, NOBBIIICHUS KBATU(PUKAIIHH.

PesynpTathl ncciiegoBaHus HArMISTHO AEMOHCTPUPYIOT HEOOXO0IUMOCTh BHEAPEHUS IPOTrPaMMBI
MpEeaNpUHUMATENILCKOT0 00pa3oBaHusl Uil pelleHus NpoOiIeM HHU3KOH 3aHATOCTH MOJOHEHKH.
Taxoke oIpeaeNeHo, YTO PAacCMOTPEHHBIE BONPOCH! JIOJDKHBI OBITH OTPaKCHbI HAa YpPOBHE
0011IecTBa, MPAaBUTENBCTBA U YACTHOTO CEKTOpa. B cTaThe pacCMOTPEHBI BONIPOCH MOJIOAEKHON
Oe3paboTuiipl ¥ MyTH WX obOecrieyeHus: paboToOl, U3yUeHbl HOBBIE WAEU, KOTOPHIE BHI3BIBAIOT Y
MOJIOJIEKH UHTEPEC U aJIaNTAIHIO K IPEANPHUHUMATENBCTRY, & TAK)KE OMICAHBI CBEJICHNUS O Heil.B
CTaThe paccMOTpeHa HH(popMaIUs O Kypcax NpeANPUHUMATENBCTBA JUIsI CTYIEHTOB BY30B,
MPOaHaIM3UPOBAHBI IPOTPAMMBI Pa3BUTHS NPEANPHUHAMATEIHCTBA.
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Kniouesvie crnosa: mpeanpuHUMaTenbckoe o0pa3oBaHue, 0e3padOTHIA, 3aHATOCTh MOJIOJICKH,
o0bpenuHEHNE, TPodecCHOHAIBHOE OOIICHHE, IMporpamMMa, IPEeaPUHUMATEIBCKUH TTOTCHITHAT,
MOJIOJISKHOE TIPENTPUHUMATENLCTBO, FOCYJAPCTBEHHAS TPOTPaMMa.

M.B. Turabaeva
Youth entrepreneurship is an effective way to solve the problems of youth unemployment

This article analyzes the development of youth entrepreneurship as an effective way to solve the
problem of youth unemployment.
In addition, the article discusses the issues of supporting the development of promising business

projects and state support for youth education, mastering a profession, and professional
development.

The results of the study clearly demonstrate the need to introduce an entrepreneurial education
program to solve the problems of low youth employment. It is also determined that the issues
considered should be reflected at the level of society, government and the private sector. The
article examines the issues of youth unemployment and ways to provide them with work,
examines new ideas that arouse interest and adaptation to entrepreneurship among young people,
and also describes information about it. In addition, information about entrepreneurship courses
for university students was reviewed, entrepreneurship development programs were analyzed.

Keywords: entrepreneurial education, unemployment, youth employment, association,
professional communication, program, entrepreneurial potential, youth entrepreneurship, state
program.
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Characteristics of islamic education

The emergence of Islamic education goes back to the day when the light of pure Islam burst forth
and the dawn of monotheism arose. Islamic education began from the moment when the Prophet
was commanded to call and preach. As soon as a few men from the people of Mecca embraced
Islam, the Prophet began to teach them new principles and heavenly values. The House of Al-
Argam bin Abi Al-Argam, located near Mount As-Safa in Makkah Mukarramah, was the first
mediator of Islamic education, as extensive narrations mention that the Prophet used to meet in
this house with the residents of Makkah who had secretly accepted Islam, reciting to them the
Holy Qur’an while teaching them the new religion, and they were studying what is revealed to
the Messenger from the Noble Revelation first-hand. Education in Islam is the mediator through
which it is possible to bring people: individuals, groups, and nations out of darkness into the light,
as the greatest goal for which God Almighty revealed the law.

This article is about the features of Islamic education, which will give a clear idea of the concept
of Islamic education and its characteristics, and it is worth mentioning here that the article does
not focus on the historical trend in the description of Islamic education, but generally depends on
the description of the mechanism by which the goal of Islamic education is achieved. Especially
with regard to methods, so that they are not just theories and ideas, since | see the need to point
out that the totality of opinions and ideas presented here stems from the sources of Islamic
education in particular, and the sources of Islamic legislation in general, and not from personal
opinion or perception.

Key words: Islamic education, heavenly, global, comprehensive, integrated, balanced, applicable.

Introduction. Islam prescribes an excellent system as well as methodology for the training and
rectification of Allah Most High on them. This is in conformity with the command of Allah (Surah Tahriim).
Islam Provides the guidelines on imparting religious discipline, character building, spiritual education,
intellectual growth and physical instruction. It suggests ways to mould the child’s personality in the right
direction morally, psychologically and socially. Islam presides the fundamental value of life. More
importantly, it presides the goal of life or defines the Highest Good for man with a view to attaining honour,
glory, nobility and eminence in multiple sphere of life [1].

Islamic education has several characteristics that distinguish it from other forms of education in the
universe of its different types, according to its different beliefs and principles, these characteristics are basic
features that characterize Islamic education and are not found when raising others. These characteristics are:
1. Islamic education is a heavenly:

Islamic education is a heavenly education inspired by God, the Blessed and Exalted, from above the seven
heavens, as legal rulings that must be adhered to: «O you who believers! Ward off yourselves and your families
against a Fire (Hell) whose fuel is men and stones» [2], also as Prophet Muhammad said: «Honor your children
and improve their mannersy [3]. They are legitimate orders and at the same time they are basic educational
aspects that guide the necessity for parents to educate in a certain way and with a specific goal, which indicates
a great indication that this education with all its elements is based on the Noble Qur’an and the honorable
Sunnah of the Prophet, and they are two sources inspired by God Almighty, it is divine education because it is
from the Lord of the worlds, or godly in relation to its being from God Almighty. They are, in sum, multiple
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descriptions of one attribute, and the description of the heavenly in this concept correspond to the education
that humans came up with themselves. And it is the reality that applies to all educational styles except for
Islamic education, there is a great difference between an education established by humans and an education
established by the Lord of the Worlds, who created them and is more knowledgeable of them than themselves:
«Should not He Who has created know? And He is the most Kind and Courteous (to His slaves), the Well-
Acquainted (with everything) » [4].

2. Islamic education is a global:

Islamic education is a global education, the Almighty God said: «And We have not sent you (O
Muhammad) except as a giver of glad tidings and a warner to all mankind, but most of men know not» [5],
and also said: «Say, (O Muhammad) “O mankind! Verily, | am sent to you all as the Messenger of Allah» [6],
and since the message can only be achieved by changing people’s pre-Islamic beliefs and behavior to Islamic
beliefs and behavior patterns, this can only be reached by education, for this is the intellectual significance of
the fact that Islamic education is universal education directed to all people, and is not specific to people without
a nation, or a race without a gender, or color without a colour, or group without a class. And since it is like
this, you can not insinuate anything in it nationalist or racist or the like at all. Both of sheikhs with Nasa’i and
Ahmad narrated that the Messenger of God said: «Every prophet was sent to his own group (of people), and |
was sent to all people» [7].

3. Islamic education is comprehensive:

Islamic education is characterized by comprehensiveness in terms of the aspects that it addresses and the
goals it seeks to achieve. Islamic education is concerned with both the worldly side and the side of Akhirah,
so that it gives each side its right in the fullest way, just as Islamic education is concerned with raising the
individual and raising the group at the same time. Each of them takes care of ensuring the achievement of the
desired perfection, within the framework of the higher goals of Islamic education. Islamic education includes
the three main aspects: physical, mental and emotional, it seeks to prepare the individual and the group in a
balanced manner in all the various fields of Islamic life, so that one of the elements does not dominate over
the other, and one of the advanced aspects is not neglected at the expense of another, Allah said: «And We
have sent down to you the Book (The Qur’an) as an exposition of everything» [8] and also said: «This day |
have perfected your religion for you, completed My Favour upon you, and have chosen for you Islam as your
religion » [9].

4. Islamic education is integrated:

Islamic education differs from others in that it is an integrated education, where its elements are integrated
and its parts are combined, and they complement each other, its branches are inevitably based on its roots, if
any of its elements are disrupted here, the defect and shame will appear in other aspects there. You cannot, for
example, demand a person belong to his community when he has never felt that he is a part of it, or that there
is a link between him and them, as long as there are people in society that no one feels and does not know
about their conditions and their pain, a ruler or a judge. Perhaps he is aware of their conditions, but knowledge
and lack thereof are the same, and in such a case we are fully aware that there is a defect in social education,
or that the educational approach in society has become different from the Islamic conception of the concept of
community, the Ummah and the Islamic society, which confirms that Islamic education is taken as an
integrated whole, and does not accept division, and every time if something is left from Islamic education, it
appears from the disorder and imbalance that corresponds to that thing left. If that is multiplied or increased,
it becomes a matter of tinkering, and the situation does not end until we are outside the framework of Islamic
education, so that it is difficult - in this situation - to believe in the existence of Islamic education in this society.

Allah Almighty said, warning His Noble Prophet against leaving something of the Sharia that Allah
revealed to him: «But beware of them lest they turn you (O Muhammad) far away from some of that which
Allah has sent down to you» [10] and the Almighty said, denying the lack of faith and work in Islam as an
integrated whole: «then do you believe in a part of the Scripture and reject the rest? Then what is the
recompense of those who do so among you, except disgrace in the life of this world, and the Day of Resurrection
they shall be consigned to the most grievous torment. And Allah is not unaware of what you do» [11].

5. Islamic education is balanced:

Balance means moderation and mediation in matters, and this balance in this concept is one of the
characteristics of Islamic education and its advantages that are not found in any other education, where its
concepts and practices focus on a basis of moderation and integrity, and it establishes a wide, balanced field
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for permissible choices and alternatives towards a single behavior, it prefers accurate legal standards with
regard to behavior patterns, as they are far from extremism and alienation.

Read the words of God Almighty in the method of spending: «And those who, when they spend, are neither
extravagant nor niggardly, but hold a medium (way) between those (extremes)» [12] and in the field of
eschatological education and concern for the spiritual side: «But, seek, with that (wealth) which Allah has
bestowed on you, the home of the Hereafter» [13]. But this should not be at the expense of this world or
neglecting it and disregarding it, and the Almighty has made this clear in the same verse above that the pursuit
of the hereafter cannot be by forgetting your share of this world: « But, seek, with that (wealth) which Allah
has bestowed on you, the home of the Hereafter, and forget not your portion of lawful enjoyment in this world.
And do good as Allah has been good to youy [14].

Also, among the evidence of balance is what the two sheikhs narrated that the group of people asked
about the worship of the Messenger of Allah. They said: «Where are we from the Prophet who has been
forgiven for his past and future sins». One of them said: «As for me, | will pray the nights forever». And the
other said: «I will fast forever and will not break my fast». And the last said: «I will despise women and never
marryy, so the Messenger of Allah came to them and said: «You are the ones who said such-and-such? By
God, | am the most fearful of God and the most pious of you, but | fast and break the fast, pray and lie down,
and marry women, so whoever turns away from my Sunnah is not from me» [15].

6. Islamic education is valid for all times and all places:

The Islamic religion was preceded by a group of monotheistic religions that God, Blessed and Exalted,
revealed to His prophets, peace and blessings be upon them, and these religions, in addition to being based on
monotheism, took a special character in education. An example of this is the method of dealing with
aggression, as the law of Moses required retribution and punishment at all, and there was no room for pardon
in it, and this legislation is consistent with the nature of the morals of the Jews based on slander and harm.
This is in complete contrast to the law of Jesus, which knew only pardon and forgiveness at all, and it was
found in the Bible «If someone slaps you on the right cheek, turn to him the other also». Here, we ask the
guestion: «Can the first method be applied at every time and place? And is it possible to apply the second
method in dealing with aggression at every time and place? ». Before answering this question, we look at the
treatment of this issue in Islamic law. Islamic law has divided aggression into: mistake and intentional, and
made in the mistake two methods of treatment: asking forgiveness from the owner of the right, and if he
pardons, he will have the reward with God, and if he refuses to pardon, he is given the right to take the guarantee
or Diya (compensation to be paid by the perpetrator of a crime committed unintentionally), and he may forgive
part of the value of the guarantee or Diya. As for premeditation, there is retribution by doing to the offender
the same as what he did to the victim of harm, the guardian of the victim may waive this right and ask for the
heavier Diya, and he may forgive part of the Diya or forgive all of his right, so he pardons the offender, and
that is accounted by Allah Almighty, with the general right in all that remaining to the ruler of the Muslims
and their imam.

After this detail, perhaps the wisdom has become clear from the fact that Islamic education is valid for
every time and place, because what is said in legislation is said in Islamic education, therefore, God Almighty
has abrogated with Islam all the divine messages, and said: «And whoever seeks a religion other than Islam, it
will never be accepted of him,, and in the Hereafter he will be one of the losers» [16], because Islam is the
religion of life and the final religion: «Truly, the religion with Allah is Islam» [17].

Therefore, the education based on this true religion is an eternal education that is suitable for every time
and place, because it stems from legal rules and values that treat man as a human being, and they do not change
and do not differ from time to time, or from place to place, just as the values of Islam are fixed rules, sincerity
is a lofty moral value that cannot develop into a reprehensible character, as well as honesty, integrity, justice
and humility are moral values that Islam seeks to achieve in its children through Islamic education, nor can
lying become a lofty moral value, nor adultery, nor gambling, backbiting, nor any of that, in addition to the
other goals that will be explained. These, in their entirety, are based on fixed legal rules that address all
variables and give solutions to all possible alternatives, and this is the secret of the greatness of Islam.

7. Islamic education is the consent of the instinct:

One of the characteristics of Islamic education is that it is in agreement with the Fitrah in its linguistic
concept: “every matter is normal” and in agreement with the Fitrah in its legal concept from the saying of the
Prophet: «Every child is born according to the fitrah, then his parents make him a Jew, a Christian, or a fire

136



BECTHMK KUY Ne 1 (36) 2022 e.
Pa3den 4. «CoyuanbHO-2yMaHUMapHble HayKu SKOHOMUKa»

worshippers» [18]. And since he did not say that they convert him to Islam, it becomes clear that the traits,
characteristics, instincts and emotions of man are inherently oriented towards Islam. And that if it is left without
influence, it will not depart from the original innocence that Allah Almighty has deposited in man, and as for
the approval of Islamic education for the natural instinct, it means that the principles of Islamic education, its
ideas and rulings are in harmony with the latent of the human soul and its human reality. At the same time, it
works to restrain it if the soul tries to deviate from the rules that are consistent with its nature. Drinking alcohol
or harming a person himself, for example, is considered one of the impunities of the soul, and is considered a
departure from the natural instinct that Allah Almighty has made man. The role of Islamic education towards
that is to protect him from falling into that at first, and if he falls into it for one reason or another, it works to
prevent the continuation of such behavior. Then stop it through conviction and awareness as much as possible,
but we should realize that this type of behavior and it’s like are rejected by the sound human instinct, does not
agree with it, and does not fulfill one of its organic or emotional needs. Therefore, Islamic education fights it
and works to eradicate it, and as for the behavior that achieves a beneficial interest for the person and fulfills
an organic or emotional need without harm or damage, Islamic education strengthens it and directs the soul to
find it in the best possible situation.

This is in contrast to the education of others who seek to achieve patterns of behavior that contradict nature
and clash with it. The needs and instincts of the soul are suppressed, such as the call to celibacy by not
marrying, and the claim that this is an exaltation, or what some religions do of torturing himself, or immersing
himself in uncleanness and other deviation from the normal nature.

8. Islamic education is continuous:

Education in Islam is characterized by permanence and continuity, where it starts from the cradle and as
soon as the newborn comes out into the world that the Imam calls the Azan in his right ear, and the lgamat —
in his left ear, and he is washed after a week, and he is named and a sheep is sacrificed for the female and two
sheep for the male.

In addition to other provisions that should be initiated regarding the newborn, education continues
according to the legal rulings related to the newborn, the infant, the boy, the young, the adult, the man, the old
and the elderly, so that the Islamic education and its legal rulings do not end until the person has reached the
grave. But it must be pointed out here that the one who monitors and evaluates behavior after puberty in the
individual is the individual himself: «Nay, Man will be a witness against himself» [19].

«And | swear by the self-reproaching soul!» [20], the blameworthy soul is a benign soul that blames its
owner for the reprehensible act of behavior. This concept of monitoring and self-evaluation is one of the most
prominent elements of sustainable education in Islamic education.

9. Islamic education is applicable:

Islamic education has been found in order to work with it and activate it in practical life in life, and that is
only because it is legal rulings derived from the Holy Book and the honorable Sunnah. Although they are
behavioral values consistent with human mental, emotional and physical capabilities and do not go beyond his
potential: «Allah burdens not a person beyond his scope» [21].

All of this is in contrast to the upbringing of others, where it burdens a person beyond his capacity or
demands something from him that does not agree with his nature, which cannot be applied, as is the case in
celibacy and monasticism. The monks who claim transcendence and imitate God inevitably fall into abhorrent
fornication, because the sexual instinct can be regulated and controlled, but it cannot be suppressed or
abolished, and therefore an idea of this kind cannot be applied.

This is similar to many educational theories that do not go beyond being verbal theories, and so are the
contradictory values with the basics of education for them, such as rejecting rape, adultery and sodomy, at a
time when the two sexes are involved in all stages in one midst, in which males are not separated from females,
and the changes specific to each stage are not taken into consideration. How do they have purity and chastity,
and the condition is like this?

Such values cannot be achieved due to the existence of intellectual obstacles in their face. Either the first
is applied or the second is applied. As for the two together, it is not possible, due to the existence of
contradiction, rather it is the impossibility of that, but Islamic education is completely opposite, there is no
behavioral value unless it has actual and realistic foundations of application, and the chances of its application
increase its consistency and connection with the other values of Islamic education.

10. Islamic education is individual and collective responsibility:
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The individual is responsible for carrying out the educational process in Islam in one of the aspects,
whether father or mother, teacher or brother, sister, uncle, grandfather or grandmother perform educational
work towards those who are under their control, so that everyone contributes to bringing about a change in the
behavior of the youth in the desired direction from the point of view of Islam.

On the other hand, the responsibility for bringing about this change lies with the Muslim community,
through the practical and actual application of the educational values in Islam. The personality of the family,
the community, the neighborhood, and the mosque group have a great impact on the soul of the young person
and the soul of the Muslim individual in a clear way, hence the interest of Islam in the education of the group
and the education of the individual going side by side.

Among the foundations that evaluate the behavior of the group for the influence of the individual when he
engages in it in the benign direction, so that the group in this case serves as a guide to the behavior of the
individual, just as the individual must be a positive member of the group, as he contributes to its goodness and
the preservation of its personality and Islamic identity.

If we consider the imam as a legitimate representative and representative of the Islamic nation in
implementing the law of God Almighty and making Muslims follow it - and he is - then his role in education
is to deter negative behavior, even if it is individual, but in reality it is a collective role, even if his image is
individual because he is a person who represents the nation: «Every one of you is a shepherd and is responsible
for his flock» [22].

Conclusion. The Quran has declared repeatedly that we adopt the method of gradual training from the low
to the high, from the perceived to the unperceived, so that the individual grasps the real nature of things. Parents
must encourage children be develop a sense of humility before Allah to fear Him, and to serve Him. Let
children be conscious of the fact that Allah is ever watchful. He knows the apparent and the hidden, the
mischief of the eye and the secrets of the heart. Whatever one does, let it be done in sincerity to Please Allah.
This is what he has commanded. It is the foremost duty of Muslim community across the globe to orient the
children to Islamic worldview and value-system. In the final analysis, only such an orientation or direction can
educate children on righteous lines and make human society, on the global scale, a thing of beauty and a joy
for us all.

These are the characteristics of Islamic education, and perhaps there are other characteristics that exist in
education in Islam, which are not found in others as divine education, and other types of education are created
by humans or are based on distorted and abrogated religions beyond being non-comprehensive and non-
integral and do not go beyond being limited and specific angles.

The issue of the characteristics of Islamic education remains in need of expansion, investigation and
extension based on legal texts and evidence that support ideas related to those characteristics.
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3. Kacbaena
Hcnamu TopOue epekiesikTepi

Anpatna. Mcnamu TopOueHiH 6acTaybl oK HCIaMHBIH HYPBI IIANTBUIBII, TOYXH/TIH apaibl TyFaH
corTeH Oacrtay anajnsl. Mcnamaarsl Topoue [TalirambapeiMbz MyxaMmenke agaMaap bl HCIaMFa
IIaKeIPy MEH JIaFyaT JKacay MiHJETTENTeH COTTeH Oacrarm icke aca Oacranpl. Mekkene OipHere
azaM wucimamabl KaOwUimai caibickiMeH, [laiiramOap omapra jkaHa HIApUFH Karujanap MeH
KYHJIBUIBIKTAp/bl Yipere Oacrambl. MyHapansl Mekkeneri Ac-Cada TayblHBIH KaHBIHZA
OopHaNackaH On-Apkam OuH OOM onm-ApKamHBIH YHi CON Ke3leri WciaMd TOpOWEHi icke
aceIpyJlaFbl €H aJFaIlikel JoHekepmri MekeH eni. Cebebi conm yitme [laitrambap Myxammen
WCIIaMJIbl JKaCBIPBIH TYpJle aiFamkel Oonbin KaObuimaranmapra Kacuerri Kypanaber yiiperri.
ConniMeH Kartap onap IlaiitramOapabiH e©3iHeH OeTre-OeT »kaHa MiHHIH OacrayjapblH YHpeHe
Oacranel. Mcmamparel TopOMe — agaMaap apachlHAAFbl JAOHEKEP: OJ JKeKe TYJIFa OOJCHIH,
TOINTACKaH ajamJiap OOJICHIH, XaJbIKTap, YITTap OOJICHIH, OapIIbIFbIH KAPAHFBI TYHEKTECH KaphIKKa
MIBIFAPATBIH YJIBI MAKCar.

Bbyn wmakanmaga wucnamgarel TOpOMEHIH epeKlleNikTepi JKalblHAA, HCIaMH TOPOHEHIH
KOHIIETIMSICHI MEH ©3TelIeNiKTepi JKOHIH/IE allbIK JKoHE aHbIK TYCiHiK Oepineni. Makasia uciaMu
TopOHe Oepyai CHUIATTay/AblH TAPUXHU TEHISHIMsIApbIHA Ha3ap ayJapMai, Kallbulail anFaHnia,
HCIaMJIBIK TOpOHe Oepyjeri MakcaTKa KOJI JKETKI3eTIH MeXaHM3MJl CHIaTTaiibl. Ocipece,
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oficTepre KaThICThI, OJIAPABIH JKall FaHa TeOpusl HEMece TYCIHIK eMec, JKeKellel aiTKaHaa UCIaMu
TopOMe KalHap KO3JEpiHeH, all JKalIblIall aJFaHaa MCJIaMH 3aHHaAMa KO3IepiHCH aJlbIHFaHBIH
aTan eTy Kepek.

Kinm ces30ep: ucnamm topOue, FamamIbIK, TEHJIECTIPUITeH, KOJAAHBICKA He, KipiKTipiires,
TyTacTail KAMTBIFaH.

3. KacbaeBa
OC00eHHOCTH HCJIAMCKOI0 BOCIIMTAHUSA

AnHOTanus. BO3HUKHOBEHHNE NCIaAMCKOI'0 BOCIIUTAHUS BOCXOIUT K TOMY JHIO, KOTJ]a BCIIBIXHYJI
CBET YUCTOT'0 UClIaMa ¥ 3apOJMIIach 3apsi eAnHOO0kus. MciaMckoe BociiTaHHE HAadyaloCh C TOTO
MOMeHTa, korza [Ipopoky ObII0 MOBeNeHO NMPHU3BIBATh U MPOMOBE10BaTh. Kak TONIBKO HECKOIBKO
YeJIOBEK M3 kuTened Mekku npussiM uciaM, Ilpopok Hagan o0y4aTs MX HOBBIM NPUHLUIIAM U
HeOeCHBIM NeHHOCTAM. Jlom Anb-Apkama OmH AOH Anb-Apkama, pacloNOKEHHBIH PSAOM C
ropoii Ac-Cada B JlyuezapHoii Mekke, ObLI TIEPBBIM MOCPEIHUKOM HCIAMCKOTO BOCIIUTAHUS,
IMOCKOJIBKY B O6HII/IpHI>IX IMOBECTBOBAHHAX YIIOMUHACTCA, YTO HpOpOK BCTpE€UAJICA B 3TOM JOME
¢ )uTensIMu MeKkd, KOTopble TalfHO TIPUHSIN uciaM, untas UM CesmieHHblin Kopan, o0ydas mx
HOBOM peNIMIuy, ¥ OHU U3y4dajH To, uTo HHUcTocnaHo [locnannuky u3 bnaropoanoro Kopana u3
nepBbIX pyK. BocnuTtanue B ucname SBISETCS MOCPEIHUKOM, Yepe3 KOTOPOE JIFOAH: OTJENIbHbIE
JIMLA, TPYIIIBI 1 HAPOJB MOTYT OBITh BHIBEICHBI U3 ThMBI K CBETY, YUUTHIBAs BEJHKYIO LIEJIb, AU
KoTopoit Becemorymuit Aminax HECIIOCTAT 3aKOH.

Ota cTarhsi 00 0COOEHHOCTAX UCIAMCKOTO BOCIIUTAHUS, KOTOpas, IACT SICHOE TPEACTaBICHHE O
KOHICHIIUH HUCIIAMCKOI'0 BOCHHUTAHUA U €0 XapaKTCPUCTUKAX, U 3J€Ch CTOUT YIIOMAHYTH, YTO
CTaThs HE (POKycHpyeTcsl Ha HCTOPUUYECKON TEHAEHIIMU B OITMCAHUH UCJIAMCKOTO 00pa3oBaHus, a
B I1€JIOM 3aBUCHUT OT OITUCAHUS MEXaHU3Ma, C TOMOIIIBIO KOTOPOT'0 JJOCTUTAETCs LeNb HCIaMCKOTO
BOCIIMTaHUA. OCO6CHHO B OTHOIICHHH MCTOOOB, ‘-ITO6I)I OHH HE ObUIH IMpoOCTO TCOPUAMU H
MPECTABICHUSIMH, IOCKOJIBKY MbI BUIUM HEOOXOAUMOCTh YKa3aTh, YTO COBOKYITHOCTh MHEHHMI
U MIPEICTABICHUH, U3JI0KECHHBIX 3[1€Ch, IPOUCTEKAET U3 UCTOUHUKOB HCIAMCKOTO 00Pa30BaHUs
B 4aCTHOCTHU, U HCTOYHHUKOB HUCJIAaMCKOI'O 3aKOHOJATCIbCTBA B IICJIOM, 4 HC M3 JINYHOI'O MHCHHA
WA BOCHIPUSTHAL.

Kniouesvie cnosa: Wcmamckoe BocmuTaHue, HeOecHOe, TIO0aTbHOE, HWHTETPHUPOBAHHOE,
cOalaHCUpPOBaHHOE, TPUMEHIUMOE.
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MunucrtepcTBo oOpazoBanus U Hayku Pecriyonuku Kazaxcran
KaparanauHcknii ”HAyCTpUaIbHbIN YHUBEPCUTET

NH®OPMAIIMOHHOE ITUCBMO
YBaxkaemble KoJu1ern!

Jo 15 mas 2022 roga ocyuiecTBisieTcss IpUeM HAayYHBIX CTaTedl B CIEAYIOUIMHA BBITYCK Ne 2
(37) 2022 roma PecnybnmkaHCKOro Hay4Horo skypHaina «Becrnumk Kaparanamuckoro rocyaap-
CTBEHHOT'0 MHIYCTPHAJBLHOIO YHHBEPCUTETA», KOTOPBIN 3apeTUCTPUPOBAH B MeKIyHAPOTHOM
neHTpe nmo perucrpanuu cepuanbubix m3ganuii ISSN (FOHECKO, r. [Tapmx, @pannms) ¢ mpucBoe-
HUueM MexayHapoaHoro Homepa ISSN 2309-1177. Tepputopusi pacnpocTpaHeHus xKypHana: Pec-
nyonuka Kazaxcran, crpaHbl OJMKHETO U JAIBHETO 3apy0exkbsl.

B skypHaJjie npeaycMOTpeHbI cJieAyIolue pa3aebl

Merautyprus.
WHubopMannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.
TexHnuyeckue HayKu U TEXHOJIOTHHU.
ConuaibHO-TYMaHUTapHbIE HAYKH U DKOHOMHUKA.

el A

IPABIJIA O®OPMJIEHUS U ITPEJOCTABJIEHUS CTATEN

B pecnybnukanckoM HaydHOM XypHale «Becmuuk Kapacanoumnckozo zocyoapcmeennozo
UHOYCMPUATILHO20 YHUGEPcUmemay MyOIuKyIOTCS Pe3ybTaThl aKTYalbHbIX padOT, UMEIOLIUX HC-
CJIEIOBATENBLCKUN XapaKTep, 00JaJa0INX HAyYHOM HOBU3HOM U MPAKTUYECKOW 3HAYUMOCTHIO.

SI3bIKM MyONMMKaUK: Ka3aXCKUM, PyCCKUN, aHTJIMUCKUH.

Crarbs npencrasisiercs B JlenmapTaMeHT HayKu, MHHOBAIIUM M MEXIYHAPOJAHOTO COTPYAHUYE-
CTBa B OJIHOM JK3EMILISIPE.

K TekcTy cTraThH, MOAMUCAHHOMY aBTOPOM (-aMM), MIPUTAratlOTCsl aHHOTAIMS Ha PYCCKOM, Ka-
3axCKOM W aHrimiickoM si3bikax (100 ciioB), BHEIIHSSE ¥ BHYTPCHHSIS PEIICH3HMH, aHKETa aBTopa (-
OB).

TekcT pelaKTHPOBAHUIO He MOJIEKHT, IOITOMY BCe MATEPHAJIbI J10JIKHbI ObITh 0(hopM-
JIeHbl B_COOTBETCTBHHM C TPeOOBAHMAMM W TINATEJbHO OTPEeJAKTHPOBAaHLI. Martepuajbl, He
COOTBETCTBYKIIIHE BbIIIEYKA3AHHBLIM TPeOOBAHUSIM, HE PACCMATPHBAIOTCH M 00PATHO He BbI-
ChLIAOTCH.

TpeGoBanust K 0pOPMIICHHIO CTATEH

O06vem cTaThu, BKIOYasg Oubnuorpauio, He AODKEH NpeBbIIaTh 15 CTpaHMIl TEKCTa,
HaOpaHHOro Ha KoMmIbtotepe (penakrop Microsoft Word), MuHMManbHbI 00beM cTaThi - 4 cTpa-
HULBI.

[Tonst pykomnucu AOKHBI ObITh: BEpXHEE U HIDKHEE - 25 MM, JieBoe U npasoe - 20 MM; mWpuQT -
TimesNewRoman, pa3smep - 11 nT; MeXCTpOUYHBIN MHTEpBAJ - OJAWHAPHBINA; BEIpAaBHUBAHUE - IIH-
puHa; oTcTym ab3ama - 0,8 cm.

Martepuan crateu oopmieH B cootBeTrcTBuU ¢ [OCT 7.5-98 «XKypnansi, cOopHuku, uapop-
MaluoHHbIe u3fanus. Mznatenbckoe opopmiieHrne myOoInKyeMbIX MaTEpPUaIOBy.

B cTpykTypy cTaThu BXOAAT CIEAYIOIIME Pa3eiibl:

* 3a201060K: BKIIFOYAET OTJEIBHYIO CTPOKY ciieBa oT uHaekca Y JIK, nandopmaruio o6 aBTopax
(vHUIMANEl U (aMUIUs, Ha3BaHUE YUYPEXKJICHHUS WIM OpraHM3alluu, ropoJ, cTpaHa, e-mail aBTopa,
OTBETCTBEHHOTO 32 MEPENUCKY C PEIaKTOPOM), Ha3BaHUE CTAThU;
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* Pegpepam: opopmien B coorBerctBum ¢ 'OCT 7.9-95 «Pedepar u pedepar. Obmue Tpedo-
BaHUs». OOs3aTeNbHbIE KOMIIOHEHTHI aHHOTAlMu: WHGpopMaTtuBHOCTH (00BeM - 180-200 cnos);
OpPUTHHAIILHOCTh (HOBH3HA CTaThH); COJepKaHhe (OCHOBHOE COJEp)KaHUE). CTaTbU U PE3yJIbTaTOB
UCCIIEIOBAHMS); CTPYKTYPUPOBAHBI; BHIBOJIBI. AHHOTAIMS PEAOCTABISETCS Ha aHTIIMHCKOM, Ka3ax-
CKOM U PYCCKOM SI3bIKaX;

* Kntouesvie cnosa: He Menee 8-10 OCHOBHBIX TEPMHHOB HJIM KOPOTKUX (hpa3, KOTOpBIE HC-
MOJIb3YIOTCA B cTaThe. KitroueBble cioBa MPeIoCTaBIAIOTCS Ha aHTJIMHCKOM, Ka3aXCKOM M PYCCKOM
A3bIKaX. AHHOTAIMSA U KJIIOYEBBIE CIIOBA HA SI3BIKE CTAThU MPEAIIECTBYIOT OCHOBHOMY TEKCTY CTa-
ThbU, aHHOTAIIMU U KJIFOUEBBIE CJIOBA HA JIPYTHX SI3bIKaX pa3MelaoTcs rnocie oudiuorpaduyeckoro
CIIHMCKA CTAaThU;

* Beeoenue: 000CHOBaHNE aKTYaJIbHOCTH U CTEIEHU PA3BUTHSA T€MbI (BO3MOXEH KpaTKuil 00-
30p HAay4YyHOH JMTEPATypHl IO TEME MCCIECIO0BAHMs); TOCTAHOBKA 3a/1a4M MCCIIEOBAHUS; ONMCAHHE
0o0BbEKTa U MpeAMETa UCCIECIOBAHMS, LIeJeH U 3a/1a4 CTaThU; KPATKOE OMHCAHKE €r0 CTPOCHUS.

* Memoowl u mamepuanvl (FKChepumMenmanbHsle): ONIUCaHNE METOA0B U MAaTEpPUAIOB, UCIIOJIb-
30BaHHBIX B HCCIIEJOBaHMM, BKJIIOYas MeETOAbl cOopa, 00pabOTKM H aHaluW3a JaH-
HBIX; XapaKTEPUCTUKU BBIOOPKH (€CIIN MCIIONIb3YETCsl BRBIOOPOYHOE HCCIIEIOBAHNE);

* Pe3ynomamsl u 06cyscoenue: ONIMCAHUE U UHTEPIIPETALNS MOJTYYCHHBIX PE3yIbTaToOB C IO-
MOIIBIO PUCYHKOB, TAOIUII, TPaUKOB U PUCYHKOB;

* Bv1600b1: HOpMYIHUPOBKA BHIBOJIOB HA OCHOBAHUU IMOJIYUEHHBIX PE3yJIbTaTOB; CPABHEHHE T10-
JYYEHHBIX PE3yJbTATOB C CYIIECTBYIOMIMMHU PE3yJIbTaTaMH IO ATOH TEME; OI[EHKa HAyYHOH HOBH3-
HBI U IPAKTUYECKON [IEHHOCTHU MOJYyYCHHBIX PE3yJIbTaTOB.

* bacooaprocmu: IpU HAJMYUU MCTOYHUKA (PMHAHCHUPOBAHMS WCCIIEAOBAaHUS (TPaHTHI, TOC-
OIO/>KETHBIE TPOrPAMMBbI) YKa3bIBAETCS HHPOPMAIUS O HEM;

* Cnucox 1umepamypul. Oubnuorpadudeckuii CuCOK COCTABISAETCS IBAXKbI:

- «CnucoK JIUTepaTyphl» - Ha S3bIKE OPUTMHANIA HCTOYHUKOB (Ka3aXCKUHM, PYCCKUN U Ipyrue
HeaHrnuickue s3b1kn) opopmisiercss B coorserctBur ¢ ['OCT 7.1-2003 «bubnuorpaduueckas 3a-
nuck. bubmmorpaduyeckoe onucanue. OOnHe TpeOOBaHUS U MpaBWIIa cOCTaBiIeHUs». CChUIKHA Ha
WCTOYHUKHU Ha A3BIKE, UCTIOIB3YIONIEM KHUPUILIUILY, HEOOXOAMMO TPAaHCIUTEPUPOBATH JIATUHCKUMU
OykBamu;

- «CIucoK IUTepaTypbl» - Ha aHIVIMHCKOM sI3bIKe (0OPMIIEH B COOTBETCTBUU C MEXIyHAPO/I-
HbIM OuOHorpaduueckum crangaprom APA (http://www.bibme.org/citation-guide/ APA/book).

ITepBast ccbuiKa B TEKCTE HA JINTEPATYPY AOJKHA UMeTh HoMmep [1], BTopas - [2] u 1. . Ilo no-
paaky. OOparmasch K pe3yibTaTy W3 KHUTH, YKOKUTE €r0 HOMEp M3 CIUCKA JINTepaTyphl U (depe3
TOYKY C 3alsITOil) HOMEp CTpaHHUIbl, HAa KOTOPOW 3TOT pe3ynbTaT omyoOiukoBaH. Hampumep:
[8; 325]. Cchinku Ha HEONMyOIMKOBAaHHBIC PaOOTHI HE JOMYCKAIOTCS;

* Ungpopmayuss 06 asemopax: BKIIOYACT CIEIYIOIIUE 3JIEMEHTBI: MMs, OTYECTBO U (amu-
JIMIO; YIEHOE 3BaHWE, y4YeHas CTEeNeHb; TOJDKHOCTh WM Tpodeccus; MecTo paboThl (Ha3BaHHUE
YUPEXIECHUS WIN OpraHU3alluy, HACeIEHHBIN MYHKT); Ha3BaHUE CTPaHbl (111 HHOCTPAHHBIX aBTO-
POB); ajpec dIEKTPOHHOM mouThI (e-mail).

Paznensl ctaTbu JODKHBI OBITH COTJIACOBAHBI MEXAY COOOM, M3 TEKCTa CTaThbU JOJKHA OBITH
SICHA MCCIIEIOBATENbCKas THIOTe3a (BOMPOC MCCIIEAOBAHMS), METOAOIOTHS M METO/bI MCCIeI0oBa-
HUS, pe3ybTaThl UCCIEAOBAHUS M UX BKJAJ B PAa3BUTHE OTPACIH COLIMOJIOTHYECKOTO 3HAHUS, B
pamMKax KOTOpo# HcciieJoBaHNE ObLIO IPOBEECHO.

Bce cokpaiieHust U COKpalleHus, 32 MCKIIOYEHUEM OOIIEU3BECTHBIX COKPALCHUM, JOJKHBI
OBITh pacuI(pPOBaHbI, KOTJIa OHHU BIIEPBBIC HCIIOJIB3YIOTCS B TEKCTE.

B aprtukyne HymepyroTcs TOJIBKO T€ (POPMYIIbI, HA KOTOPBIE €CTh CCBUIKH B TEKCTE.

Tabmuibl, pucyHKH ¥ HOPMYIIBI HE JOJDKHBI COAEPIKAaTh HETOYHOCTEH B 0003HAYEHUU CHMBO-
JIOB U 3HAKOB. PUCYHKHU NOJKHBI OBITh YETKUMHM, YUCTHIMUA U HE CKaHUPOBAaHHBIMH. CCBUIKHM Ha pH-
CYHKH ¥ TaOJIUIIBI B TEKCTE.

[Tepen mopmaveii ctaTbu B KypHaJl HEOOXOIMMO TIIATENIBHO MPOBEPUTH 00IIYI0 opdorpaduio
MaTepHuaiioB, opdorpapuio COOTBETCTBYIOMIEH TEPMUHOJIOTHA U (OPMATHPOBAHHE TEKCTA U CCHI-
JIOK.
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[IpenocraBnsis TeKCT Juisl MyOJMKAlMKM B JKypHaje, aBTOp rapaHTUPYET MPaBHIBHOCTh BCEX
CBelleHH 0 ceOe, OTCYTCTBUE IJIaruaTta u Apyrux (GopM HE3aKOHHBIX 3aUMCTBOBAHHI B PYKOIHUCH
MIPOU3BE/ICHNUS, TPABHIIbHOE 0(OPMIICHHE BCEX 3aMMCTBOBaHMI TEKCTa, TaOIUI, CXEM, HILUIIOCTpa-
UH.

Jluteparypusiii ucrounuk odopmisiercs B coorBerctBur ['OCT 7.1-2003. Cenenust 06 uc-
TOYHHKAX CJIEyeT paclojararh B IOPSIKE MOSIBICHUS CChIJIOK Ha UCTOYHHUKHU B TEKCTE U HyMEpO-
BaTh apabckumu nudpamu 0e3 TOYKU U mevararb ¢ ab3anHoro orcryna. CChUIKM HA UCIIOJIB30BaH-
HBbIC UCTOYHUKH CIIEAyeT MPHUBOIUTH B KBAJIpaTHBIX CKoOKax. Bubiuorpaduyeckasi 3anuch BbI-
MOJIHAETCH HA A3bIKE OPUTHHAJIA.
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1 TpetbsixoB FO.J1. Ilpomecchl camMoopraHu3alid B XUMUW MaTepHAIIOB // YCIeXu XUMUH. —
2003. —T. 72, Ne 4. — C. 731-763.
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S3bIKKN MyOIMKALMK: Ka3aXCKU, PYCCKUN, aHTTIMHCKHUI.

TekeT perakTHPOBAHMIO He MOVICHKHT, TOITOMY BCEe MaTePHAJIbI 10JKHBI ObITH 0)OPMIICHBI B
COOTBETCTBUHU C TPeOOBAHMSIMM U TIIATEJILHO OTPeJaKTHPOBaHbI. MaTepnajibl, He COOTBETCTBYIO-
¢ BBILICYKA3aHHBIM TPeOOBAaHUSM, HE PACCMATPUBAIOTCH U 00PATHO HE BICHLIAIOTCS.

Crartbst ipenocTasisiercs B JlenapraMeHT HayKH 1 MHHOBAIMK B OJHOM 3K3EMILISIPE U Ha 3JIEKTPOH-
HOM HOCHTEIIE.

Omutata 3a myOIMKalLuio cTaTbu B kypHase 3500 TeHre.

B3noc ¢ nomerkoit «Onrama 3a nybnukayuio 6 pecnyOiukanckoM HAy4HOM JicypHane «Becm-
Huk Kapazanounckozo 2ocy0apcmeennozo uH0yCmpuanbHo20 YHUGepCUumemayy NepeuncisieTcs mo
anpecy: 101400 r. Temupray, np. Pecnnyonuku, 30; Kaparananackuii rocyjapcTBeHHbIN HHTYCTpHU-
anpHblid yHMBepcuteT, BUH 060940005033; MMK KZ278560000006666996, AO «bank LlenTp
Kpenut», BUK KCIBKZKX, BH 060940005033.
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(ITPUMEP O®OPMIJIEHMA CTATBN)

MPHTH 53.31.19

E.K. KyaT6aI711, FO.U. Ilumxkun?, C.T. BaksiT?

'Kapazanouncxuii unoycmpuansusiii ynusepcumem, 2. Temupmay, Kazaxcman
2@IAOY BO «FOYVpI'Y (HUY)», kagedpa Mupomemaniypeuueckue npoyeccnl,
2. Yensabunck, Poccuiickas @edepayus
(E-mail: ye.kuatbay@tttu.edu.kz)

B03MOKHOCTD MOJIy4eHUs] KOHBEPTEPHOii CTAJIM ¢ HU3KUM CO/IePKaHHEM CepbI

Ha ocHoBe 06pabOTKH IUTEpaTypHBIX JAHHBIX U IIPOMBIIUICHHBIX IIABOK KOHBEPTEPHOIO LIeXa
AO «ApcenopMurran Temupray» NoOKazaHa NEPCIEKTHBHOCTH BHENEYHOTO pPadUHHPOBAHMUS
YyT'yHa OT CEPBI.

[lokazano, 4TO B peajbHBIX YCIOBHUIX KOHBEPTEPHOI IJIIABKH HEBO3MOXKHO CTAOMIIBHO MOTYYaTh
cozepkanue cepsl B rorobom Metauie Huwxe 0,01%, naxe npu yciaoBun 00pabOTKH €ro Ha ycTa-
HOBKe gA0Bojaku Metamia (YAM). OxucnuTenbHble NUIAKKM CTaJeIUIaBHIIBHBIX IPOIIECCOB
SIBIISIFOTCSL CAa0bIMU Jecyb(hypaTopaMu U3-3a BBICOKOTO COJIEPKaHU B HUX 3aKHCH >kene3a (1o
20% u 6onee). CteneHsb ynajieHus cephbl (1s) B JiydiieM ciaydae cocrapiser 20-30%, B To Bpems
KaK 3TOT NoKazaTesb 471 pocdopa cocrasisieT 6omee 90%.

Huskoe n oco0o Huskoe conepxxanue cepsl B crayu (1o 0,0005%) obecrieunBaeTcs 3a cueT BHE-
nevHo necynbypauun dyryHna. [Ipu BHenmeyHoi 00paboTke dyryHa co3patorcs Oojee Gmaro-
MPUATHBIE YCIOBUS IJIsl YAAJCHUS CEpPhl, YeM B KHCJIOPOAHOM KoHBeprepe. [IpuumHoii 3Toro
SIBIISIETCS. IIPUCYTCTBHE B 3HAYUTENBHBIX KOJIMYECTBAX 3JIEMEHTOB, MOBBIIIAIOMIMX KO3(duu-
€HT aKTUBHOCTH CEPBI, IIPEKIE BCErO, YITIEPOA, a TAKKE HU3KUHA OKHCIUTEIbHBIA MOTEHIIUAT
gyyryHa. C y4eToM TOro, 4YTO YIJIepoJ U KPEMHHUH, COAep)Kalluecs B YyryHe, MOBBIIIAIOT
aKTHUBHOCTB CEPBl, TO VIS MTOJIYYEHHUs] CTAOMIBHO HU3KMX KOHLEHTPALUHA cepbl B TOTOBOW CTalll
1eNIecoo0pa3HoO MCIONB30BaTh COBPEMEHHBIE METO/IBI Aecybdypaluu uyryHa, a He cranu. [lo-
Ka3aHo, YTO U3 BCEX JIEeCYIbPypaTopoB yyryHa HaubOosiee 3(h(HEeKTUBHBIM MAaTEPHATIOM SIBJISCTCS
MAarHui.

Knmiouesvle cnosa: cranb, 4yryH, qecyabQypaius, akTUBHOCTb CEpbl, peareHT, pahuHUpPOBaHHE,
KOX(PUIMEHT pacTpeeIeHns, MarHHA.

Beseoenue

VYnaneHve cepbl U3 MeTaula — OAHO M3 IIaBHBIX YCJIOBHM MPOM3BOACTBA KaueCTBEHHOU cranu. BHen-
pEHUE HEeNPEePBIBHOM pa3uBKHU TpeOyeT CHIKEHMS COIEPIKaHUs CEephl Jake B METaJlIe MacCOBOTO Ha3zHa4e-
HUS 17151 00eCTieueHNs] KaYeCTBEHHOM CTPYKTYPhI M MOBEPXHOCTH HEMPEPBIBHO-IUTOTO ciistoa [1].

KucnopomHo-KOHBEpTEpHBIIl Mpolecc Majo MPHCHOCOOIeH Uil rTyOOKOH aecynbdypalnuy MeTauia.
CreneHp ynaneHus cepbl B rydinem cirydae cocrasisier 20-30% [2].

Memooul u mamepuansl

C y4eToM TOTO, YTO OCHOBHBIM KOMITOHEHTOM KHCJIOpPOJIHO-KOHBEPTEPHOH IUIABKH SIBISETCS YYTVH,
JI0JIsI KOTOPOTO MOXKET cOCTaBIsATh 75-100%, ero padMHUPOBaHHE OT CEPHI SIBISETCS MPEATIOUTHTENbHEE.

TexHONMOrNYeCKHE BO3MOKHOCTH YAAJCHHS CEepbl HAa CTAAMAX MOJITOTOBKM M IPOM3BOACTBA METalia
IpU CYHIECTBYIOLIEH ITyOMHE OOOralleHus JKeJIe30pyJHOI0 ChIpbsl KpaliHe OTpaHMYeHBbl U CONPSDKEHBI C
OOJIBIIIMMU 3aTpaTaMu TOILIMBA, (UIOCOB, a TAKXKE CHIDKCHHEM IPOU3BOJUTENLHOCTH METAJUTypPrUYeCKUX
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arperaTtoB. OTO 0OCTOATENILCTBO 3aCTaBJIsIET BHUMATEIbHO OLIEHUBATh BO3MOXKHOCTH BHEIIEUHBIX CIOCOOOB
necynb(ypannu 4yryHa.
HM3noxeHHOe BBIIIE OATBEP)KIACTCS JaHHBIMU prcyHKa 2 [3].
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Pucynox 2. Bnusiaue conep:kanus cepbl B uyryHe [S]uyr Ha cOepikaHue €€ B cTaiu [S]

Tabauna 1

W3meHeHune noka3ateneil KUCI0pOJHO-KOHBEPTEPHOU IJIABKU MPU CHUXKEHUH COACPKAHUS S
B uyryHe Ha 0,01%

Crast CHUXeHue pacxoga Ha 1 T ctanu YBenmyeHne nponsBoaMTeNbHOCTH
W3BECTMU, Kr BoKcUTa, Kr Kucnopoga, m T/MUH %

CBO8A 15,0 0,3 2,0 0,25 12,1

35IC 21,0 0,3 2,0 0,32 13,7

Pesynomamot u 0b6cyscoenue

PesynbraThl 00pabOTKHM AaHHBIX OIBITHBIX IUIABOK IMOKA3ajH, YTO Ja)e MPH JABOWHOM CKaYMBaHUH
MPOMEKYTOYHOTO IUIAKA CPEeNHssl CTENEeHb yIalleHHusl cephl, s cocTaBisier 38,6%, B TO BpeMs, Kak st
¢docdopa ne = 97,3% (tabiuia 3), 4TO NOATBEPXKAaeT HEOOXOAUMOCTh BHEIICUHOM 00pabOTKH YyTyHa.

Buisoowi

Hcnonb3oBanue Jecynbhypanuy 4yryHa rapaHTUPYeT MPH MPOU3BOJCTBE TPYOHBIX MApOK CTAIH CO-
nepxxanue cepel B Metayuie 0,002-0,005%, 4To mo3BoJiseT 00eCHeUnTh 3aaHHbIC MOTPEOUTEIBCKUE CBOM-
CTBa MpOKaTa.

B cnyyae HE0OXOMUMOCTH MPH JAHHOW TEXHOJOTHH JeCcylb(Gypaiyud 4yryHa BO3MOXHO JIOCTHKCHHUE
YIIBTPaHU3KUX KOHIIGHTpaIMid cephl mociie o0padbotku BILIoTh 10 0,0005%, He3aBHCUMO OT MCXOJIHOTO €€
CoJIepIKaHusl.
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E.K. Kyar6aii, FO.W. [Humkun, C.T. bakeir, H.b. Maxxu6aes, H. K. Aiiken6aeBa
TemeH KYKIpTIi KOHBepTepJIiK 00J1aT aJy MYMKIH/IT]

Onebu pepekTepai eHaey oHe «ApcemopMutran Temipray» AK KoHBepTep IEXbIHBIH
OHEPKACINTIK OalKBITYIAphl HETi3iHAE MOWBIHABI KYKIPTTEH MEMITEeH THIC Ta3apTy KeJemeri
KOpCETIiJreH.

Kousepreprik 6amKeITyIbIH HAKTHI XKaFJaiaapelHIa TaibIH MeTaiaarsl KyKipt memmepin 0,01%
- JaH TOMEH TYPAKTHI ally MYMKIH eMec, TIlITi OHbI METaJIABI KeTUTIipy KoHABIPFRICEIHAA (MKK)
OHJETCH JKarmaiiaplH e3iHae. bomat OankpiTy yAepicTepiHiH TOTBIKTBIPFBIN  KOKAAPHI
KYpaMbIH/Ia TEMIp TOTHIFBIHBIH JKOFaphl OoirybiHa OaitnmanbicTel (20% - Fa neliiH jkoHe ofaH Ja
KOFapbl) AJICI3 KYKipTcizaeHaiprim Oonbin Tabbaasl. KykipTTi ko010 gopeskeci (Ns) €H jKaKChl
xarmaiina 20-30% xypaiinst, an ¢pochop yuria 6yt kepcetkim 90% - maH acagsl.

Bonattarel KyKipTTiH ToMeH xoHe oTe ToMeH Kypambl (0,0005% - ra geiiH) MONBIH/BI MEIITeH
THIC KYKIPTCi3JeHAIpY ecebiHeH KamTamachl3 erineni. LLIoibHIB memTen ThIC OHOEY Ke3iHge
OTTEKTi KOHBEpTEpre KaparaHja KYKipTTi KOO YIIIH KONAMIbl jkaFmainap xacananpl. MyHBIH
cebebi KykipTTiH OenceHminik Kod((UIMEHTIH apTTHIPaThIH 3JEMEHTTEp MOJIIepiHiH
alTapipIKTaid Kem OOJybl, €H aJJbIMEH KOMIpTeri, COHBIMEH KaTap IIOWBIHHBIH TOTBIFY
MOTEHIUANBIHBIH, ToMeH Oonybl. LIOHBIH KypaMbIHAAFBl KOMIpTeri MEH KpPEeMHHH KYKIpTTiH
OENCeHIUTITIH apTTHIPATHIHIBIFBIH €CKEePE OTHIPHII, AaWbIH OOJIaTTa KYKIPTTIH TYPaKThl TOMEH
KOHIICHTPAIMACHIH aJly VIINIH OOJAaTThl eMeC, IIOWBIHABI KYKIPTCI3NESHAIPYIiH 3aMaHayu
omicTepiH KojmanraH xeH. [IIoWBIHIBI KYKIPTCI3ACHIIPTilITep IMIHACTT €H THIMJI MaTepual
Maraii eKeHJIiri KOpCeTUIreH.

Tyuin ce30ep: 60aaT, MONBIH, KYKIPTCI3ACHIIPY, KYKIPT OCJICEHIIT, peareHT, Ta3apTy, Tapaty
KOX(PUIMEHTI, MATHAH.

Ye.K. Kuatbay, Yu.l. Shishkin, S.T. Bakhyt, N.B. Mazhibayev, N.Zh. Aikenbayeva

The possibility of producing converter steel with a low sulfur content

Based on the processing of literature data and industrial smelting of the converter shop of JSC
"ArcelorMittal Temirtau”, the prospects of out-of-furnace refining of cast iron from sulfur are
shown.

It is shown that under real conditions of converter melting, it is impossible to consistently obtain
a sulfur content in the finished metal below 0,01%, even if it is processed at the metal finishing
installation (MFI). Oxidizing slags of steelmaking processes are weak desulfurizers due to their
high content of iron oxide (up to 20% or more). The degree of removal of sulfur (ns) is at best
20-30%, while this indicator for phosphorus is more than 90%.

Low and particularly low sulfur content in steel (up to 0,0005%) is provided by extra-furnace de-
sulphurization of cast iron. In the out-of-furnace treatment of cast iron, more favorable conditions
are created for the removal of sulfur than in an oxygen converter. The reason for this is the pres-
ence of significant amounts of elements that increase the activity coefficient of sulfur, primarily
carbon, as well as the low oxidative potential of cast iron. Given that the carbon and silicon con-
tained in cast iron increase the activity of sulfur, it is advisable to use modern methods of desul-
phurization of cast iron, rather than steel, to obtain consistently low concentrations of sulfur in
finished steel. It is shown that of all cast iron desulfurizers, magnesium is the most effective ma-
terial.

Key words: steel, cast iron, sulfur removal, the activity of sulphur, reagent, the refining, distribu-
tion coefficient, magnesium.
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30.03.2022 x. 6actan Gacwutbin mblFapbuiaabl. [limimi 60x84 1/8. Kitan-xypHan kara3sl. Kenemi 14
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