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YBakaemble KOJLIErd, CTYIeHTbl, MATUCTPAHTHI U JOKTOPAHTbI
KaparanamHckoro MHAyCTpUaJIbHOr0 YHUBepcuTeTa!

B ouepennom Bbinycke »kypHana «Becthuk KIMY» coOpaHbl 3HauMMbie
HaydHbIe PAa0OTHl KOJJIEKTHBA MOJIOJBIX YYEHBIX, MPOQECCOpPOB, MPEIOAaBaTENCH,
CTYJICHTOB YHUBEPCUTETA.

Ocoboe MecTO B KypHajle 3aHUMAIOT CTaTbW MO METAUIYPruu, WU 5TO HE
CyuaiHo, Tak kak KaparaHIMHCKHUIA UHIY CTPUAJIbHBIA YHUBEPCUTET OB U OCTAETCA
BEIYIIMM TEXHWYECKAM BY30M METALTYPrHUYECKOTO TPO(WIL, Kak 3TO0 W OBLIO
3ajiokeHo B ronbl yueObl lleporo Ilpesuaenta PecnyOnuku Kazaxcran H.A.
HazapGaesa. Jlma  ocyiiecTBiaeHHUs  HaydyHOW  paboThl By3a Ha  OCHOBE
roCyAapCTBEHHON HAyYHO-TEXHMUYECKOM MOJMTUKHU B 00jacTu oOpazoBanusa B Kapy
dhyHKIMOHUPYET ydeOHO-HAYUHO-TIPOU3BOICTBEHHBIN TIeHTp «MeTtammyprus». 3a
MOCJEAHUE TOJbl 3HAUUTEIBLHO OOHOBJEHA JjadoparopHas 0a3a MO METAJUTYPruu:
BBEJCHA B CTPOHM pyJIOTEpMHUYECKAs MeYb, KOTOPas MO3BOJIUT MPOBOAWTH HAYUHbBIC
AKCHEPUMEHTHI Ha 00JIE€ BEICOKOM YPOBHE.

Crarbu, nyOMUKyMble B STOM HOMEpPE, SBISIOTCS PeE3yJIbTATOM HAY4YHO-
UCCIIEIOBATENBCKON pabOThl, MPOBEACHHON B JIA0OPATOPUSAX HAIIETO YHUBEPCUTETA.
B nanHom HOMepe KypHajia onyOJUKOBaHbI 29 cTaTel Mo pa3HbIM HAMPABICHUAM U
TEMAaTUKaM, B KOTOPbBIX PAacCMATPUBAIOTCA AKTyaJIbHbIE BOMPOCHI B COBPEMEHHOM
MHUpE.

B 1 kBaprajze TeKywmero roja 3HAQUMTEbHO YKPEIJIEHAa MaTepHalibHO-
TexHu4yeckas 0aza xadeap, npruoOpPEeTEeHB HOBBIC JabopaTopuy, 0OHOBIICHA HAYUHO-
METOAMYECKAs  JINTeparypa, TMPOBEICHbl  3HAUUMbICE  MEPONPHUATHUA,  €CTh
OTIpENICNICHABIC NOCTHXEeHHSA. B (heBpase ™Mbl MPOBENM MEXITYHAPOIHBIN TEIEMOCT
«Mockga-Tounucu-Anmarsi-Hyp-Cynran-Kaparanga-Temupray:  CBer  n00pa,
J00BU W TyYMaHHW3Ma», MOCBAIIEHHBIN IOOUJICIO HalleHd BbhIMyCKHUILLI, [Ipe3uaeHTa
obmectennoro ¢gouma «bobex» Hazapbaesoit C.A., B pamMkax KOTOPOTO OTMEUYEHA
posib Capsl AJINMBICOBHBI B Pa3BUTHUH OJIArOTBOPUTEIIBHOCTH B HAILIEH CTpPaHE.

B mapre 3TOoro rojma cocTosics MEPBBIM BBINYCK JIKOACH CTApIIErO BO3pacTa,
o0yuuBIIMXCA MO NPoekTy «CepeOpsHblii yHUBEpcUTET». JlaHHBINA MPOEKT AAET
BO3MOKHOCTb MOKUJIBIM TPAKJaHAM W MEHCHOHEpaM O0PECTH YBEPEHHOCTh B CBOMX
CUJIaxX, aJanTUPOBATHCS K YCIOBUAM KU3HU, OOMEHUBATHCS MHEHHUSAMHU, 00CYKIATh
AKTyaJIbHbIE BOMPOCHI, ICJIUTHCS CBOMMU 3HAHUSIMU, PACIIUPSTH KPYT OOIIEHUA.

CBOIO JIenNTy B Pa3BUTHE YHUBEPCUTETA BHOCAT U MCCIICAOBATENIbCKHAE PadOThI
CTYJICHTOB, IO JWTIJIOMHBIM TPOEKTAaM BBIMMYCKHUKOB Kadenpsl « CTPOUTEIHCTBO» B
AHBAPE B HAIIIEM YHHUBEPCHUTETE OTKPHIT KpacuBbiii xon «llepBocTpoutenu
Temuprayy, TeMaTUYECKUE ayAUTOPUU MO cnenuagbHOCTH «CTpoutenbeTBo». CBOoM
IJIOAbl TPUHECTA W MNpoBoAuMAas padoTa MO TPYJAOYCTPOHCTBY: MPOLICHT
TPYAOYCTPOMCTBA BBIMTYCKHUKOB cocTaBui 90%.

Bmecte ¢ TeM, mepen KOJUIEKTUBOM HAIIEr0 YHUBEPCUTETA CTOAT OOJBIINE
33/1auM; Pa3BUTHE HAYYHOTO MOTEHIMAJA CTYJAEHTOB, MAaruCTPAHTOB M JOKTOPAHTOB,
MPEJCTABJICHAEC HAYUYHbIX IPOEKTOB YUYEHBIX HA COUCKAHWE T[PAHTOBOIO
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(bMHAHCHUPOBAHUSA, PA3BHTHE ACATEILHOCTH O(Hca KOMMEPIHAIIM3AIHHI, PACITUPESHUC
COTPYJHHYECTBO  yYECHBIX  HAICTO  YHHBEPCHUTETa C  IPOMBIIIICHHBIMH
npeanpusaTusaMu perunona u Kazaxcrana. Bee atv 3agaum Mel OyeM periaTh BMECTE.

CoBpeMeHHBIC TECHACHIIMA B MHPOBOM OSKOHOMMKE 3aCTaBIIIIOT HCKaTh
JTOTIOJIHATCIIBHBIC TIYTH pEIIeHHsS Jji1 Oojee MPOPHIBHOIO HHIYCTPHAIBHO-
WHHOBAITHOHHOT'O Pa3BUTHA HAIMOHAILHON SKOHOMHKH. [10 3TOM nmpudrHE OrpoMHOE
BHHMaHUE YJCIIeTCsS K KadeCTBY MOJATOTOBKH KaJpoOB, B TOM YHCIEC W A
METAJLIyPrHYSCKOM  TPOMBINIUICHHOCTH. B »3moXy  MHpoOBOM — rioOam3aliuf
COBPEMEHHBIE CTICITUAIMUCTHI JOJDKHBI 001aaTh HE TOJBKO JOCTATOYHBIMHU 3HAHUAMU
1 YMCHHUSMH B 00JIACTH TEXHHUKH W TEXHOJIOTHH B paMKaX CBOCH KOMIICTCHITUH, HO U
TaKke K HUM TPEIBABISIIOTCS BBICOKHE TPEOOBaHUSA B BOMpocax IU(PPOBHIX
TEXHOJIOTHM, TOJUA3bIYHS, HPaBCTBEHHO-MOPAIBHO-3THUYCCKOM J00pOnOpsIA0YHOCTH
u ap. Jpyrumm cioBamMu, B COBPEMEHHOM ITOCTOSSHHO MEHSIFOIIEMCS MHPE
MIEPEIOBBIX TEXHOJIOTHM, COBPEMCHHBIN CICIHAIMCT JOJDKEH OBITh BCECTOPOHHE
Pa3BHT.

B 3TOM HampaBlIcHHHM Halll YHUBEPCHTET HMEET OTPOMHBIM OIBIT IO MOATOTOBKE
KaJpOB JUISl TOPHO-METAJLTyPrHUYCCKOTO KOMIIIEKCAa M COIyTCTBYIOIIMX OTpaciicH
SKOHOMHKH, TaKMX KaK MAaIIMHOCTPOCHUE, CTPOMUTEIIBCTBO, XHMHYECKAs
MIPOMBINIJICHHOCTD, HepreTuka u ap. Cerogusa KapWVY sBisgercs ogHuM U3 BEIyITNX
YHHUBEPCHTETOB Kasaxcrana, obecTeunBarOIIHMA ITOJATOTOBKY
BBICOKOKBATU(DHITMPOBAHHBIX ~ CIICIIHAJIMCTOB C NPHMCHEHHEM  COBPEMEHHBIX
WHHOBAITMOHHBIX METOJIOB OOYYCHHS JUII TOPHO-METAJLIyPrudecKoro KOMIUIEKca H
COMYTCTBYIOIIUX OTPACIICH SKOHOMHMKH CTPAHEI.

JlesaTeabHOCTH By3a JOJDKHA TPOBOJUTHCS B COOTBETCTBHH C TPEOOBAHHUSIMH
BPEMCHH, ITOATOTOBKA CIICIHAINCTOB JOJDKHA BECTHCH B YCIIOBHSAX MAaCINTAaOHBIX
pedopm B cucreme obpaszoBanus PecrnyOnukm KazaxcraH u ObITh HampamjieHa Ha
MMOATOTOBKY BOCTPEOOBAHHBIX CICIHAIMCTOB C IMHPOKHM CIEKTPOM KITFOUECBBIX
KOMIICTCHITAM, YIOBJICTBOPSIONIMX TEXHOJOTHUESCKHM TMOTPEOHOCTSAM TI00AIbHOM
skoHOMUKHN XXI Beka.

AoapacuioB bonardexk CepuxdaeBuyu
PexTop KaparananHckoro HHIyCTpHAJILHOT0 YHHBEPCHTETA
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MPHTW 53.07.11
YK 66-5

N.A. Manura, A.X. Hypymranves

KaparaHgnHCKNA nHAYyCTpuanbHbIil yHMBEPCUTET, I. TemmpTay, KasaxcTaH
(E-mail: maliga. 1991@mail. ru)

MpuMeHeHUe NponaH-6yTaHa B CMELEHNN C KOKCOAOMEHHbIM
rasom A/ssi NoAfep>KaHus TennoBoli apHeKTUBHOCTM HarpeBaTe/ibHbIX Meyei

HarpeB MeTanna siBNseTCA BaXKHelLleid TEXHOMOTMYECKO onepauueid, B 3HAUYNTe/bHOI
Mepe, OMnpejensioleil SKOHOMUYECKME MOKas3aTeNM MPOKAaTHOro MpPOM3BOLCTBEHHOIO
npouecca B UefoM. B HacTosiee Bpems, B CBSI3M CO CHWDKEHWEM TeM0TBOPHON
CNOCO6HOCTM (KanopMINHOCTM) KOKCOAOMEHHOrO rasa, MCMOMb3yeMOro Ans OTOMNjeHus
MeTOAMYeCKUX nedyell npokaTtHoro npoussoactea Ha AO “ArcelorMittal Temirtau”,
BO3HMKNA HEO6XOAMMOCTb MOBbLILIEHUA KaNOPWUIAHOCTW JaHHOIO BMAa TOMAMBA 3a CYeT
[n06aBKy npornaH-6yTaHa B CYLLECTBYHOLLNIA ra30MpoBo KOKCOAOMEHHOrO rasa.

KntoueBble cnosa: KOKCOAOMEHHbIV ra3, nponaH-6yTaHOBas CMeCb, KanopuiAHOCTb,
MEeTOAMYeCKMe neun, TennoBas APHEeKTUBHOCTb, TENI0Bas MOAE/b.

BeegeHuve

OCHOBHbIM KOMMOHEHTOM @aBTOHOMHOM CWUCTEMbl ra30CHabXeHusi MmeTofuueckux nedeii Ha AO
“ArcelorMittal Temirtau” sBnseTcA KOKCOAOMeHHas cMecb. puM HOPMasbHOM CropaHuu TOMnauMBa niams
npo3payHo, MMeEET 3e/leHOBaTbll LBET. Pexxum paboTbl neyeli BblOMpaeTCss Tak 4YTOObI 06ecrneymBasncs
PaBHOMepHbI HarpeB 6e3 nepexora ¢ MUHMMANbHLIM Yrapom U 06e3yrnepoXxusaHneMm MeTtanna, 6e3
onsiaBieHuns.

B cBA3M C HecTabunbHO paboTOM M CHWKEHMS MOLLHOCTE KOKCOBbIX OaTapeii Ha yuvacTke
KOKCOXMMWUYECKOr0 MPOM3BOACTBA, HAbMOAAETCA TeHAEHUNSA CHUKEHNS BbIpabOTKM KOKCOBOIO rasa, YTo B
CBOIO ouepeflb BefleT K CHUDKEHMIO KaJIOPUINHOCTU KOKCOAOMEHHON CMECU HuKe AOMNYCTUMbIX NapameTpoB
MO3BOJIAOLLMX PaboTe Meyeil Ha NPOEKTHbIX NapaMeTpax.

MapameTpbl KOKCOLOMEHHOIO rasa, NoCTynalLLero Ha y4acToK MeTOANYECKMX MeYeil:

- KonnyecTtso rasa - go 240 000 m3/u (npw ycnoBuu paboTbl 0AHOBPEMEHHO 4-X Neyei);
- KanopwuiiHocTb, QH - 1000M300 kkan/m3 (MpoeKTHasa KanopuitHocTb 1600 Kkan/m3);

- OaBneHne (M36bITOYHOE) - 0,01570,018 MTIa;

- TemnepaTtypa - 30750 0C

Ta6numua 1 Mpon3BoANTENbHOCTb METOAMYECKUX NeYeld Npu Harpese NNTbIX CNS60B

TonwunHa Macca Bpemsa Bpemsa Mponssogn- [opoBoOe Np-BO, MoTpebHOCTH
cna6os., cagKu, T  HarpeBa, TOMIJeHUs, TEeNbHOCTb Tbic.T/ Kon-Bo K.I. Tbic. M3/y
MM Y-MUH yac-MmuH neyu, T/4 neyveii / Kon-Bo neuen
3,6 4,0 3 4
200 535 3-11 00-40 168,2 4200 4666 40,9 54,4
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[Tpumeuanue: [IponssoaurenpHocTh Nicuel paccuntansl mpu 100% razosom otomneHuu ¢ @y = 1600
kKka1/M® u 0BecTieYeHHH TOTLTMBOM C YJACTbHBIME 3aTpaTaMH Temsia Ha Harpes 600 xxan/kr. CoriacHo
TEXHOJIOTHH HArpeBa, HEMPEPhIBHO-TUTHIX CIIA0 BPEMs HarpeBa, cocTaBisaeT 3 yaca 30 MUHYT MPH TOJIIHHE
caba 200 mMm.

B BBHIY COXUBIIHECS CHTVALHH, N0 COCTOSHHIO HA CETOTHAIIHUE ACHB AC(UINTA SHEPrOHOCHTES
(KOKCOBBIHM raz), mpeaiaracTcss Croco0 CMCINUBAHHUS KOKCOAOMCHHOW M IMPOMAH-OYTAHOBOH CMECH IS
MOJACPKAHUS TEINIOTBOPHOH CIIOCOOHOCTH CMECH.

B metoauke pacuera mpuMeEHSETCS MOJCTL NOCTPOCHHAS Ha ocHoBe mporpammbl Flow Simulation u3
coctasa CAIIP SolidWorks.

Memoowvr u mamepuanv

B Flow Simulation apwxeHHE U TCILIOOOMEH TEKYUYCH CPEIbl MOACIUPYETCS C MOMOIIBIO YPABHCHHS
Hagbe-Crokca, OMHUCHIBAIOIIMX B HECTALMOHAPHOH MOCTAHOBKE 3AKOHOB COXPAHCHHSI MACCHI, UMITYJbCA U
3HEpruu 3ToH cpeapl. KpoMe TOro, MCnonb3yroTes YpaBHCHHS! COCTOSIHUST KOMIIOHCHTOB TCKYYCH CPEIbI, a
TAKKE IMITUPUUCCKUC 3aBUCHMOCTH BSI3KOCTH M TCIUIOMPOBOIHOCTH 3TUX CBOMCTB CPEIbl OT TEMIICPATYPHI.
ITUMH  YPaBHCHHUSIMU MOJCIUPYIOTCS TypOYJICHTHBIC, JAMHHAPHBIC M MCPEXOAHBIC (NICPEXOJ MEKIY
JAMHHAPHBIMHU U TYPOYJICHTHBIMH OMPEACIICTCS KPUTHUCCKUM 3HAUCHUEM uncna PeliHompaca) TeueHust.

IMapameTpsr ponan-OyTaHa, B TOUKE TIOAKITIOUCHUS K Ta30TIPOBOAY KOKCOJTOMEHHOTO ra3a;
- Komaectso raza — m0 2000 m3 /4;

- Kanopuitaocts, QF - 2100024000 xxan/m3;

- HaBnenue (u3dbiTounoe) — mo 0,1 Mlla;

- Temmeparypa - 30+50 °C

IIpu pacuerax mapaMeTprl paboOThl y371a CMCIICHHS, COCTAB MPONAH-OYTAHOBOW CMECH NPUHSIH Kak

00ECTICYMBAONIYIO HU3ITYIO TEMIOTY cropanus B mpeaenax 2100024000 kxan/m3

Tabauma 2. PacueTHbie mapaMeTpsl cMerneHus kKokcoaomeHHoro rasa (KI') u mponan-Oyrana (I1b) mpu
xanopuitHocTn 1200 xkan/m3

JunanasoH pasHocTeld
Pacxopn, Ib, M3/‘{ z g nasneHnn mexkay KAr n
Pacxog, Kanop. B, ] Z Mne, MNa
c (3]
KAr, m3 kkan/m3 A8 Kanop. O1A Kanop. c g =
cmecu 1400 cmecn 1500 | & 8 Bpeska 150
Kkan/m3 KKkan/m3
21000 410 615
40000 24000 355 z35 410-535 60-115
21000 610 920
60000 24000 530 300 610-800 160-300
21000 815 1230
80000 24000 710 1065 815-1065 310-570
21000 1020 1540
100000 24000 385 1335 1020-1335 510-940
21000 1220 1850
120000 24000 1060 1600 1220-1600 760-1400
21000 1430 >2000
140000 24000 1240 1865 1430-1865 1075-1980
21000 1635 >2000
160000 24000 1415 2000 1635-2000 1470-2300
180000 21000 1835 >2000 1835-2000 1900-2300
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24000 1595 >2000

Pe3ynbTaTbl 1 06CY>K/eHMe

Ha pucyHkax 2-4 npefctaBfieHbl MPOBEPOYHbIE a3poOAUHAMUYeckme pacyeTbl Bpesku 0150 npu
pa3nnuHbix pacxogax KA u MB. Pacxogbl KA n MB cooTBeTCTBYOT cTonbuam 1-4 (BepxHuWil npefen
AmanasoHa Tabnuua 2.

Ha pucyHkax 2-4 nokasaHo pacnpefeneHne CKOpPOCTEW B MPOALOSIbHOM CeyYeHWW ra3onpoBoja
KOKCOAOMEHHOr0 rasa npu pasiMyHbIX pacxojax. Ha faHHbIX prcyHKax rnokasaHa nosioBUHa npoAosibHOro
CeyeHUa rasonpoBofa, T.K. MNOCKOCTb pPUCYHKa (XZ) NpoxXouT nepneHAuKyNspHO MA0CKOCTU CUMMETPUN
(ZY) pacueTHoi mopenu.

PucyHok 1 [unarpamma onpegeneHuns gaBneHuna nepeq speskoi no pacxogy KA (npu
KanopuiiHoctn KA = 1200 kkan/m3

PucyHok 2. Pacxog KAT: 60000 m3/u, IMB: 800 M3/y

12
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CkopocTb |m/s)

PucyHok 3. Pacxog KAI: 90000 m3/u, Mb: 1200 m3/y

PucyHok 4. Pacxog KA : 120000 m3/4, MB: 1600 m3/u

CkopocTb Im/sj

PucyHok 4. Pacxog KA 180000 m3/u, Mb: 2000 m3/y
BbiBogbl

Cnocob6 npsimoin nogaum vepes Bpe3ky 0150 obecneunBaeT pacnpegeneHue CTpyil nponaH-6yTaHa no
CEYEHMIO ra3onpoBoda KOKCOAOMEHHOrO rasa npu pacxogax KA ot 60 Teic. go 240 Tbic. M3/4, nponaH-
6yTaHa fo 2000 m3/4 B gnana3oHe gasneHns oT 18,15 fo 41 kMa. MNpy 3TOM KAYeCTBO CMELLEHUA OCTaeTCs
Ha OTHOCUTENbHO HU3KOM YPOBHE.

OfHako, ntoboe MecTHOe CONPOTUB/IEHNE, B TOM YMC/IE U MOBOPOT ra3onpoBoja, ABNSEeTCS, B HEKOTOPOWA
cTeneHu, TypbynnsaTopom noToka. Moatomy, Npn 4OCTAaTOYHO ANMHHOM Yy4acTKe ra3onpoBoja OT BPe3Ku Ao
notpeéutens (25 M n 6onee) ¢ HaMYMEM HECKONIbKUX MOBOPOTOB 3TOT HEeLOCTATOK HUBENPYETCH 3a CUeT
AnhPy3nMOHHOT0 NepeMeLLIBaHNs, KOTOPOoe B TypOyneHTHOM MOTOKe MPOUCXOANT 3HAUUTENbHO ObICTPEE, YEM
B NaMUHAPHOM.
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4 Bapradpruxk H.b. Cnopasounnk mo TterumodusuyeckuM CBOHCTBaM TrazoB W kuakocrted, ['ocnzpar
(duznKo-MareMarniaeckoi aurepatypsl, M., 1963,

5 SolidWorks. Komnsrorepaoe MoaenmupoBsanne B HHKeHepHOU npaktuke / Amssmosekuid A A. — CI16.:
BXB-Ilerep6ypr, 2005. — 800 c.

N A Manura, A.X. Hypymranues

Kpi3abIpy newmrepiniH *KbUTY THIMALTIH cAKTAY YIUIH NPONaH-0yTaHABI KOKC-10MeH ra3bIMeH
apaJacTbIpyAa KOJIJaHY.

Mertangsl KeI3aelpy-Oyil €H MaHBI3ABl TCXHOJOTHAIBIK OICPALHs, HETI3HCH MNpoKat
OHJIPICIHIH KOHOMHUKANBIK KOPCETKIIITEPiH anbKTaiael. Kazipri yakerrta " ArcelorMittal
Temirtau" AK-ma npokarray eHAIpiCiHIH OJICTEMENIK MEIITEPIH KBUIBITY YIIIH
naiimanansinatelH - Koke  JloMHa — raselHBIH — OKBITY  IOBIFAPY  KaOUIETiHIH
(KaTOpUSIBLIBIFBIHBIH) TOMCHACYIHE OaiyaHbicThl KosganbicTarbl Kokc Jlomua raz
KyObIpbIHA MPONAH-OYTAHABI KOCY ©CCOIHCH OTBHIHHBIH OCHI TYPIHIH KaJOPUSIBLIBIFBIH
aPTTHIPY KOKETTIIT TYRIHAAIBL.

Tytiin co30ep: KOKCOTOMIBIK Ta3, NpoNnaH-OyTaH KOCTIACH!, KATOPHSIBLIBIFBL, OAICTEMETIK
MEIITEP], JKBLTY THIMALIIT, KBITY MOAEI.

LLA. Maliga, A.H. Nurumgaliyev

Using of propane-butane mixed with coke-oven and blast-furnace gas for maintaining thermal
efficiency of heating.

Heating the metal is the most important technological operation, which largely determines
the economic indicators of the rolling production process as a whole. At present, in
connection with a decrease in the calorific value (calorific value) of coke-blast furnace gas
used for heating the continuous furnaces of the rolling production at JSC “ArcelorMittal
Temirtau”, there is a need to increase the calorific value of this type of fuel by adding
propane-butane to the existing coke oven gas pipeline.

Key words: mixed coke-oven and blast-furnace gas, propane-butane, calorific effect,
continuous furnace, thermal efficiency, thermal model.
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Kapazanowr unoycmpusneix ynueepcumemi, Temipmay, Kasaxcman
(E-mail: blackstar-097@mail.ru )

Ajlicapbl KeHOPBIHBIH KBapLl KYMbIH MATHUTTI JK9He ciiiTisey daici apKbLiabl Temipai 6eJ1y

byn wmakamaga Aficappl KEH OpBIHBIHBIH KBapl KyMBIHaH TeMipai Oemy oaici
KapacThIpbLIAbl. PeHTreHaik audpakius, aToMAbK a0copOUUsnbIK ceKTpodoTomMeTpus
JKOHE enmiey (QPaKUMUIAPbIH XUMUSIBIK TANAAY CHAKTBI TATJay OAICTEPl KONIAHBLIABL.
By cunarramara colikec, KymTac muKizarbinga HerizineH ksapir (Si02), coHmaki-aK MIbIHbI
SOHIIPICIHAS KOCMAJap PETIHAC KAPaCTHIPBLIATHIH TEMIP MHHEPALAAPbl Oap CKCHIITI
Galikanazpl. By skyMbIC TEric IIBIHBI XKacay VIOIH KOJIAWIbl MaTepHal any YIOiH KBapLl
KYMTachlHaH TeMip TOThIFBIH Oeny. On yiiH 613 MarHUTTI 06y apKelIbl KPEeMHHKII
OaitpiTy ypaepici sepacningi. COHBIMEH Karap, TY3 KBIIIKBLIBH KOJAAHY APKBLIbI LA
YACPICI SPTYPIL SKCIOCPUMECHTTIK >KaFJaiiapaa KeJISCLAehH mapameTpiep 3¢pTTeial: Ty3
KBIIIKBIIBIHEIH KOHLICHTPALMACEL, TEMIIEpPaTypa >KOHE OalNaHbIC VaKpITHL. AJTBIHFaH
HoTIKenep 3eprrenreH mar 90°C temmeparypaza 150 MHH eHAEVICH KEHiH TeMip
TOTBIFBIHBIH 3 MOJIB/JT ajblHFaH, COHFbI KOHIUEHTparT 99,16% Si0-», kypamseiama 0,01%
Fe>O; 6ap exeHin kepceteni.

Kinm co30ep: MarauTTi 061y, A0, KYMTAC, KBApL, 1piMiri, CLITI3ACHAIPY, TEMIp, MaiAamsl
Kaz0amapapl eHILY.

Kipicne

Keapn kymsr - Oy kpemuuii Memmepl keMinge 80% 0GonaTelH IIeriHAi Tay »KbIHBICH. AMcapbl KEH
OPHBIHBIH KBapL] KyMbl - Oy kpemuuiigig (S102) kypambl keminge 98% KypaHThiH IIOTIHII Tay *KBIHBICHL.
Ipimix xypambr OolibiHIIa Aficapbl KEH OPHBIHBIH KYMBI YCaK JUCICPCHAIBIK TomKa kataael. OHbIH
TyHipiikrepinig Memmepi Hebapst 0 - 0,8 MM KYMHBIH TYCl aIOBIK CYTTCH OO3FBUIT capblfa ACHIH e3repei.

Kpap kyMBl MEXaHHKATBIK, XHMHSUIBIK, aTMOCQEPATIBIK MKOHE VYIBTPAKYITIH OCEPICPIe MKOFaphI
resiMainikke ve. Kapu kymaapeia Oaranaygarsl HETI3I KOPCETKIITEP KPEMHUH, TEMIp, aTIOMUHHH KOHE
IPaHyIOMETPHSIBIK KypaMmbl OOJIbIN TaObIIaIEL.

Ken opubl Axkap ayaaHbIHBIH OHTYCTIK-OarThiChiHAA, AWMCapbl KCHTIHIH OaThICBIHAA 5 KM KEpAe
opHamackaH. AMcapbl KCH OPHBI-YCAaK JKOHE YCaK TYHIPIl KBapl KyMbl. AHCApsl KCH OPHBIHBIH IIBIHBI
KYMJIAPBIHBIH OapIIbIK ChIHAMANAPBIHA TOH SPEKIICITIK KBAPLTHIH KOFapbl Kypamel (99,96% - ra aeiiin) Oombin
TabbImaabl. SUSHIBI KOCTIATAPAbIH HET13r1 Oeiri-KypaMbIHAA TeMIp - THTaHbl Oap MuHepanaap. KeH opHEIHEIH
KyMIapbIHaH Tabak Tepese oHHerl, G6TEIKE KaChl )KOHE YKaPThIIAH aK IIbIHbL, KOO1K OWHET], [IBIHBI TATIIBIK,
KOHCEPBLJICP OHAIPICI MYMKIH, COHBIMCH KAaTap OHBI KepaMHuKa, oTka Tesimal, Dapdop-dasHc, kyro xkoHe
LIBIHBI OHCPKACIOl YINiH nakaananyra 00aaabl.

Hezizei 6oniv

Munepanapl KyMTacThl KYpPaWTBIH emmeMacp Oocary TOPbIH aHBIKTAWIbI, SFHH XUMHSIIBIK
3JEMEHTTEPAIH OPTYP i TACHIMANJAYIIBIIAPEIHBIH MHHEPAIIAPH! apachlHAa O6IiHY YIUIH YHTAKTay Memepi.
Keapi kymeraan Typateid canmarsl 200 1 yiri 3epTXaHanblK KaOBPIIAKTHI AP AUIPMEHIHE OPHATACTBIPBIIIEL
JKOHE KYPFak yHTaKray op Typul keseHaepae (5, 10, 15 sxoue 20 mun) 200 aiin / MuH aliHATY KbLUTIAMIBIFBIMCH
SKYPri3iuii.

Tot GacmalThIH WapAap TEricTey Kypansl PeTiHAe Mad anaHbUIIbL.

Maenummi 6o1y. 3epTXaHAIBIK KYMBIC KYPFaK >KOIBIHBIH >KOFAPbl KAPKBIHABI MAIHUTTIK CCIIApaTOpPhI
3JCKTPOMArHUTTIH aifHATACHIHAAFBI YII KATYIIKAAAH TYPAIbl, OJap MarHUTTIK TI30CKTIH MOTIOCTEPI apackiHAA
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aliHanaTblH rogpneHreH poTopMmeH >XabablkTanfaH. PoTOp aiiHanaTblH MarHWTTIK MOMKCTEP Hemece
MoNCTEP MarHWTTIK MHAYKUMSFA Vilbipaiabl. KeHAi 6epy OYHKePMEH XXy3ere acblpbliafbl XXaHe Aipin
GepriwTiH, KOMeriMmeH MUHepanbl MaTepuan MarHUTTIK poTopaaH 6eniHefi. MarHUTTIK 6e/LleKTep poTopFa
MarHMTTIK KyLl 9CepiHEH >KabbiCafbl XoHe LETKAMEH aXKblpaTblNaTblH TOMEH MarHUT epiCiHiH aimafbliHa
aliHany apKbinbl 6epinedi. MarHUTTIK cenapaTopAblH HETi3ri NapameTpnepi - MarHWT afblHbIHbIH ThIfbI3[bIFbl,
on 1,2-neH 2 Tecnara fieiiH; 6enwekTepaid, Mewwepi 1 MM-feH a3 XaHe aHany Xblngamabifbl 60 aitH / MUH
60nybl Kepek (cypeT. 1).

CypeT 1 3epTxaHaHblH X0fapbl KapKblHAbl MarHUTTiK cenapatopbl (ML)

Opkalicbicbl 100 r enwemgi ipiniriH (-250 + 125 MKM) yArinepi KpeMHWIn maTepuanbliHAaFbl TEMIP
KocnanapblH KeTipy YLWIiH MarHMTTIK cenapauus cblHakTapblHa Yibipagbl. [aiganaHblifaH MarHUTTIK
cernapaTopiafbl TOKTbIH, ©3repy AvanasoHsbl 3 - TeH 15 amnepre fgeliiH, an potop 6apabaHbiHbIH aliHanybl 60
aiiH / MWH anblHFaH yari guameTtpi 40 MKM-re AeidiH ycakTangbl, COoAaH KeWiH 3epTXaHasblK KypbliibIC
mMaTepuangapbl bymepa peHTreHoyopecueHLMa aficiMeH TangaHabl. AnbiHFaH YATiHI guameTtpi 40 MKM-re
[eliH ycakTan, cogaH KeiliH Kypblnbic matepuangapbl bymeps 3epTxaHacbiHAa PeHTreH-(PyopecuUeHTTI
apicneH Tangaabl.

CblHakTapabl Wat. JKCNepuMeHTTiH OipiHWi 6eniri ywWiH wWak cbiHaKTapbl TY6IHIH AeHrenek
Kon6acbiHaa (500 mn) xyprisingi, ap aigay ywiH 6enme TemnepatypacbiHia ap Typni KoHueHTpaunaga (1, 2,
3, 4 xaHe 5 monb/n) 200 Mn Ty3 KbILWKbIbIHLIH epiTiHAICI (OYpbIH CyAa CYMbINTbINFaH) Konbafa KOCbIAbl.
CofaH KeldiH 25 r kym Kocbingbl. CycneH3us 1 caFaT 60ibl apanacTblpblifbl, COAaH KeniH Me3rif-mesrin
apanacTblpa OTbIpbIMN, KOpLUaFaH opTa TeMnepaTypacbiHaa 24 xaHe 48 caraT Typyfa Kaigbl.

EKiHWIi Ke3eHe Wato yaepici apTypni gnanasoHgappa >xyprisingi: yakbiT (0-geH 150 MUHYTKa AeiiH)
»KoHe Temnepatypa (40-TaH 90 °C-ka feiliH).

LLlarimanay peakumacbl Ty3 KbILKbIIbIHBIH, TEMIp OKCUATEpiH epiTy KkabineTiHe HerisgenreH; Temip
okenaiH HCI xuMusanbik peakuus Kenecigei:

Fe203(s) + 6HCIl(aq) * 2FeCb(aq) + 3H20 (@)

Ma3smyHbl naifanaHblIMaFaH KbllUKbIIAbl KETipy YLWiH OipHelle peT TasapTbliFaH CyMeH XXyblnagsl
XaHe 105 °C Temnepatypaga KenTipinegi.

CyiiblK aFblHOApMeH 6ainaHbICTbl 3KONOTUANbIK Kayin wewywi 6onbin Tabblnagbl. COHAbIKTaH
noTeHUManabl KbllKbIT TEMIp MeH TWTaH KochanapblH Ty3 KbIWKbIbIMEH CIiNTiNeHAipyre 6ainaHbICTbI
MaHbI3abl. KopluafaH opTafa ocep eTeTiH 0Oyn  KYObIbICTbl >KEHY YLWIiH COHAIpinMereH oaKneH
GeliTapanTaHAbIpy YCbiHbINabl. Cy Te3 aKneH GaiinaHbickaH ke3ge Ca(OHh rmapaTTanfaH aK anblHagbl, 6yn
pH >XofapblnayblHa akeneai. ©OHepKacinTik geHrerige 6eritapanTaHablpy Npoueci TYHAbIPbINFaH BaHHanapaa
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KY3€ere acblpblaybl MYMKiH.
HaTu>Kenep >KaHe Tankpinay

XUMuanblk Tangay >KaHe peHTTeHAiK Tangay. XUMUANbIK XoHe MUHEPanorusanblk TangaynapibiH
HaTwKenepi kecteae KentipinreH. (CypeTt 1xaHe 2)

Kecte 1 LLUuMKi KyMTacTbl XUMUANBIK Tangay HaTuxenepi
ToTbIK Si02 Al203 Fe203 CaO MgO Na20 KO TiOo2 SO3 PAF

Kypambl (%) 97,20 1,04 0,62 0,09 0.1 0,26 0,01 022 002 0,40

CypeT 2. PeHTreHik gudpakuymns aficiMeH TanfaHfaH WNKi KYMTac CblIHaMacblHbIH CEKTPI

BipHele ynrinepae XyprisinreH 3epTTey 6oibiHWA 6i3 SiO2 KypambiHaa 97,2% 6acbiMAblK TanTbiK,
KasifFaH TOTbIKTap eki kaTeropussa 6eniHei, canmasbl TeMeH (Al203, Fe203, TI02, Na20) xaHe i3i kanatbliHAap
(MgO, Ca0, K20, S03).

AnbIHFaH YAriHI MUHEPANOrnANbIK 3epTTey KepCeTKeHAel, cblHama Heri3iHeH Herisri MuHepan peTiHae
KBapUTaH XXaHe eTe a3 Mesiepae TemMip OKCuATepiHeH (rematuT), pyTULEH XoHe cas3gaH Typajbl.

BenwekTepaiH Menwepid Tangay. paHynoMeTpUANbIK Ppakumanapibl XUMUANbIK Tanjay HaTvxenepi
rpaHynomeTpusanbiK ipiniringe SiO2 menwepi 93-TeH 98% - fa AeiiiH 6onaTblHAbIFbIH KepceTedi. Temip
KocnanapblHa KeneTiH 6oncak, onap 0,28-aeH 1,20% - fa faeiiiH Fe203 Kypaiabl, 6yn KaKeTTi cTaHAapTKa
ColiKeC KenMeWTiH LWuKi3aTTaFbl TemipAiH apTblK 60nyblH kepcetedi (Fe203 < 0,03 %). CoHbIMeH Katap,
GesnLweKTep asalifaH caiblH TeMip OKCUAIHIH Menwepi apTagbl. ©nweMai ppakumanapibl XMMUANbIK Tangay
HaTWXKenepi 2-Kectefde KenTipinreH.

Enek Tangaybl. KpemHesemi Kymabl eHAeY inecne MuHepangap MeH raHraHblH CunaTbiHa Heri3genreH.
Ocbl acnekTinepre »aHe 6acka Qu3MKanblK, XUMUSAbIK XoHE MUHEepasoruabiK Kacnettepre 6ainiaHbICTbl
KYM KeHiHiH 6enweKTepiH onapabl eHA4ey TYpFbiCbiHaH YL enwemre 6enyre 6onagabl. + 500 MKM 6enLeKkTep
KabbingaHoarabl. Odemek, 500 MKM-aeH 106 MKM geiiHri 6enwekTep, ap TYP/i XUMUANbIK 3NeMEHTTEPAIH
TipWinik MmHepangapbl MeH <106 MKM 6enweKTepiHiH apacbiH 66y YLWiH YriTiNMereH yHTakTanybl Kepek
e/weMAi eney apKblabl abin Tactaingbl. MyMKiH 0fiap TeMip MeH ca3fblH KocnacbkiH 6ingipegi (Alicapbl KeH
OpPHbI).

Ipiniri, mm urepinyi ,% Sio2 AhO3 Fe203 MgO Na20 KO TiOo2
>4 15, 4 93,4 2,09 0,534 0,11 0,364 0,012 0,24
-4+ 2 1881 96,0 1,36 0,554 0,093 0,364 0,012 0,18
-2+1 08,95 97,1 0,66 0,433 0,099 0,364 0,012 0,14
-1+0,5 11,33 97,8 0,49 0,351 0,081 0,350 0,006 0,16
-0,5+0,25 18,78 98,4 0,26 0,283 0,080 0,350 0,006 0,12
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-0,25 +0,125 15,99 98,2 0,32 0,374 0,065 0,357 0,012 0,11
-0,125 + 0,063 6,98 97,6 0,87 0,523 0,073 0,350 0,012 0,16
-0,063 +0,045 1,29 95,6 1,66 0,734 0,093 0,364 0,018 0,29

< 0,045 2,47 94,3 3,29 1,209 0,109 0,377 0,018 0,38

¥-HTaKTayfaH KelliH KyMTac CbiIHaMachl eNeKTiH CbIHbIKTapbIHa CBNKEC XIKTeNAi, ap CbiHaMajaH afnbIHFaH
6enwek menwiepi 6actankpl CbiIHamafaH afbiHFaH 6e/LWeK enWeMiMeH CabICTbIPbIAAbI.

3-CypeTTe YHTaKTay YyaKbITbIHbIH C3MKEC ©3repicTepi >oHe KakeTTi 60caTy TOpblHa KenTipinreH
nponopuusnap kepcetinreH (250 + 125 ym).

YnridHi 250 MKM-AeH TeMeH 6esleKTepaiH MenLuepiHe AeiiiH YHTaKTayfa CaiiKec, Gafasibl MUHepanpbl
KaKETTi GenekTep MenuwepiHe aeiiH 6ocaTy 15 MUHYTTbIK OHTali/bl yYakbiTTa 55% Maccanblk Malibi36eH
Xy3ere acblpblnafbl. ¥HTakTaygaH 20 MUHYT eTKeHae 6i3 ycak GenwekTepaiH, eHIMAINIr eki ecere Xyblk
apTKaHbIH XaHe KaXKETTi ppakumsaHbIH KannbiHa Kenyi 45% -aaH acnanTbiHbIH eCKepeMis.

CypeT 3. ¥HTaKTay yaKblTbIHbIH MaCcCaHbIH LLbIFYbIHA 3Cepi

XKabblk TericTey >xyieci Genwektepgi > 250 MKM asailTyra MYyMKIHAIK 6epefi, 6yn MYyMKiHZiK
3KOHOMWKanbIK TypFblAaH Heri3genrex.

Temip MeH ca3 KocnanapbiHbIH XX0Fapbl Meswepi < 125 MKM (pakuUSCbIHbIH XUMUS/bIK TangaybiHblH,
HaTuXXenepiHae 6ailkangpbl, 01 CyMeH enekTeH eTKi3inMenai. Epte Taxipnbenepae wnaMaapabl KETipY Ke3eHi
ca3 KocnanapblHbIH KXKETTi Me/LepiH any yLWiH KBapuTbl 38 MKM €/1eKTEH CYMEH XYbIM, KPEMHUIAAI 6acy
KesiHae Temip KocnanapblH ioTaumanay apkplibl anblHFaH CbiHAKTap TeMip KypamblHbIH, WaMamMeH 0,05%
Hemece 98,8% SiO2aHe akcTpakuus 68,35% ekeHiH kepceTTi. Tafbl 6ip MarHUTTI 66M1Y-KbILLKbIN OpTajafbl
thnoTtauua-0,01% Fe203 xxoeHe 99,3% SiO2 oHTalinbl 3KCTpakumsmeH 84,75% (Deniz et al., 2011).

FX agficiMmeH XMMUANbIK Tangay HaTukenepi 60MbiHWA ca3fblH, NaibI3ablK MOJILLIEPiHIH, alTapabiKTai
TemeHAeyi Gaiikanabl, on wamameH 0,12% Kypaiigbl, KymTac ynriciHgeri Fe203 0,28% - fa kapcbl 0,6%
Kypagbl. HaTwxenep >ymcak >XoHe caszfbl MUHepangapdbl KeTipy YLWiH WeriHginephi Xyy KaXeT ekeHiH
KepceTesi.

MarHuTTi 6eny eHiMAinirive KapKbIHALINLIKTIH acepi. byn yaepic MaHbI3abl (haKTopbl PeTiHAE MarHuT
OpPICiHIH KapKbIHABINbIFbIHbIH acepi KondaHbinagbl. CUAMKAT KYMbIHbIH 3epTXaHanblK LlKanafa AeiiH
MarHuTTiK 6eniHyiH 6ipHelue aBTop (Xenoygu xeHe backanap, 2013, CyHaapapagXaH xoaHe 6ackanap, 2009)
MarHuT epiciHiH KepHeyniri MeH TYMipLIiK MenLwepiHiH acepiHeH a3aiTTbl. TEMip OKCUAiHIH XbiNAaMAabIFbl.

4-cypeTTe 3MeKTP TOrbIHbIH KApKbIHALUIbIFbIHBIH, TEMIP KOCMachl YWIiH KYMTAacTblH MarHWTTiK 6eny
TUiMZiniriHe acepi KepPCeTINreH, Xofapbl KapKbiHAbI MarHUTTIK cenapauus (MSHI) HaTuxeciHae anbiHFaH
HaTuXenepAeH 6i3 KpeMHWIA AMOTOTbIFbIHBIH eAdYip >KaKcapfaHblH XXoHe KepeMeT TeMeHAeYyiH TanTblK
reMaTUT XXaHe PYyTUN CUAKTbl Kocnanap 12-geH 15 Amnepre feiiHri apanbikTta ajiblHFaH. 9NeKTP TOrbIHbIH
KapKbIHABIbIFbIHBIH, YKOFapbliaybiMeH Temipaeri kocnaHblH mentepi 0,28-aeH 0,10% -ke peitiH, 0,18% -ke
feliH azaagbl. TiO2kKypaMblHa KeneTiH 6oncak, 0,13-teH 0,07% feiiiH perpeccus xacaigpi.
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Ocbl yaepicTeH anblHFaH MarHUTTI emec (hpakuuaHbiH, (KPEMHWIA AUOTOTLIFLI) KannbiHa Kenyi 0,1%
Fe203 gapexeciHe Kapcbl 97% XeTTi, 6y KOHLEHTPATTbIH, 6y TYPiH Xas3blK LUbIHbI XXacay Ke3iHAe KongaHyra
6onaTbIHAbIFLIH KepceTedi, 6ipak 051 COHbIMEH KaTap KpeMHWI AUOKCUAIHAE Ke3feceTiH (epepdepossbl
KangblKTapabl epiTy yLWiH Ty3 KbilKblibiMeH (HC1) cinTiney agiciH kongaHy mMaHbl3jbl.

CypeT 4. KaTyLKaHblH TOK KYLUiHIH TeMip MeH pyTungi KeTipy KypambiHa acepi

Mapoxnop KblWKblbl KOHLEHTPaUUsCbIHbIH acepi. Op CblHaKTa epiTiHAigeri TEMIpAiH Xannbl XaHe eki
BANIEHTTI KOHLEHTpaUMAChl yaKbITTbIH PYHKUMACHI PeTiHAe enwweHAi. KymTacTbl ap TYpAi KOHLUEHTpauusaafbl
HCIl-re eHaey KesiHe MeTan KOMMNOHEHTTepiH, HerisiHeH TemipgeH, HCI go3acbiH »KofapblnaTkaHia epity
Trimainiri 6alikanagpl. 5-CypeTTe XbIMKbITbIFaH TEMIP/AiH Naibi3fblK HaTUXeNnepi KepceTinreH, aosacbl 1
monb / n-re peiiiH a3gan 0,22% TemeHgereHae Fe203 xaHe HCI 2 monb / n-re fgeitiH asasapbl, ainTapnibiKTaii
XakcapTynap ok. Anainga, HCI koHueHTpaumscel 3 monb / n 6onca, wamameH 0,12 xaHe 0,1% 6ipaei
HoTWXKe anagbl. Temip OKCMAIH KeTipy TWIMAINIri oHblH anfawkbl 24 cafaT iwiHge 0,09% -ke XKeTKeHi
Galikangbl, cofaH KeidiH 48 cafaT iwiHae 0,06% -gaH 4 Monb / N-re canbICTbIpManbl TypAe Makcumasigbl
XOlbINgbl.

HCI 5 Monb / 1 KOHLLEHTPALMACKIH XOFapblnaTy apKblibl aiTapnbikTal Xakcapy 6aiikanafbl; aifallkbl
24 cafaT iwiHge 0,08 canbicTbipManbl Typae Oasy KeTyi Gaiikanfbl, 48 cafaTTaH KeiliH Temip OKCUAiHIH
Makcumangbl Kypambl 0,28% -gaH 0,04% -fa geidiH TeMeHaesi.

Cypet 5. Temipgi 25 ° C TemnepaTypafa KPEMHE3eM KYMbIHaH LaliManay TY3 KblLKbIIbIHbIH ap TYp/i
KOHLeHTpaLMACbIHAA yaKbIT 60MbIHLWA

Peakunss TemnepaTypacbiHblH acepi. TemnepaTypaHblH >KOWbINFaH TeMip KocnacblHa acepi
Temnepatypa fAuanasoHblHaa 40-90° C apanbifblHA4a 3epTTeNreH >KsHe 6-CypeTTe  KepCeTinreH.
TemnepaTypaMeH LaibIn KeTy TemipaiH KypambliH 0,28-aeH TemeHaeTKeH 0,12 xaHe 0,1% Kypaiabl. Anaiiga,
eH >kofapbl Temnepatypa 90° C 6onFaHaa, con 150 MUHYT iWiHAe Temip Kypambl 60MbIHLLA aiiTapblKTal
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HaTmxenep 0,01% peliH TemeHgeni. KyMHbIH TemipiH KeTipy YLWIiH LwWaw TWUIMAINIri TemneparypaHbiH
YKOFapblnaybIMEH ap/aibiM apTa TYCETiHI aTan eTinreH.

CypeT 6. TeMipAi KpeMHe3eM KyMbIHaH Ty3 KblLWKbIAbIMEH (3 MOnb / n) ap Typni TemnepaTypaga
yaKbITKa Kapcbl CinTiney

Aficapbl KeHiHEH KocnanapblH XKOK/bIH YCbIHbITAH CXemachl. Alicapbl KyMTacbiH AalibiHAay bl 3epTTey
5 MM-A€eH a3 menLiepae ycakrayfa ywblpagbl, cogaH KeiiH 250 MKM-feH a3 6enwekTepai any yLWiH yHTaKTay
caTbiCbliHa AeiiH 250 MKM-Te aeitiH enekTeH eTKi3ingi. LLbiFapy yaWbIFbIHbIH MenLwepiHe XakblH (-250 + 125
MKM) MaccaHblH KafnblHa Keny CeHiMAiniriH tekcepy yuwiH 250 MKM-AeH acaTblH GefleKTepai ogaH api
a3alTy yLWiH Xabblk AeHreNleK YHTaKTay YCbIHbINAbI, 6y SKOHOMUKANbLIK KON XeTiMAi MyMKIHAIK. blaFangsl
CKPUHUHT TeMeHri 6enwekTepaid 6eTiH TasapTy YwWiH -250 MM >kaHe ofaH -125 MKM ipifikTi anbin Tactay
YLWiH YpPrisingi, cofaH KeidiH eHiMAI KenTipy onepauusackl Xyprisingi. -250 + 125 mkM ipiniriHiy yarici Temip
KOocnanapblH KeTipy VYLWIiH >XOfapbl MarHWTTI cenapatopfaH eTtefi. KongaHbiCTafbl CTaHAapTTap MeTan
KOMMOHEHTTEPIH epiTy yLWiH 6ipkaTap Wwaimanay CblHaKTapblH YCbIHAAbI, Heri3iHeH Fe203, KaTTbl 3KCTpaKLus
CYIibIK LLIAKAbIH eKi Heri3ri CbiHaFbl KapacTblpbliaabl (CypeT. 7).
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CypeT 7. Alicapbl KeH OpPHbIHbIH, KYMTaCbIH BHAEYre YCbIHbIIFaH TEXHOMOTUANbIK CXeMa
TyXbipbimaay

Alicapbl KymMTac KapbepiHie XYprisifreH 3epTTey 6i3re Kefeci KOpbITbIHAbI XacayFa MyMKiHAiK 6epgi:

- ®un3nKanblK - XUMUANbIK CUMaTTamachl KesiHAe penpe3eHTaTuBTI CbiHAMaHbIH AepeKTepi Temip XoHe
TUTaH TOTbIKTapbl KOCbIIFaH KpeMHesemre 6aii KoCbIHAblINapabIH 6ackiM 601ybIH pacTajbl.

- KpemHuidini MuHepangapiblH €H XaKCbl LibIFapbinybl ipinikte 6onaabl (250-geH 125 MKM-re AeiiH),
6yn Temip menwepiH 0,6-gaH 0,28% Fe203-Ke aeitiH TemeHAeTeAi, an ycak 6enwektepai < 125 MKM AbIMKbIN
efleKTeH OTKi3eai.

- KypambiHga Fe2030,1% ofapbl KapKblHAbI MarHUTTI cenapauusnay sficiMeH afiblHFaH MarHUTTi emec
aKbIpFbl KOHLEHTPAT LWbIHbI CanacbiHbIH CTaHAAPTTapbiHa Xayan 6epmeiigi.

- 90 °C TemnepaTypaja Ty3 KbllKbINbIMeH (3 MOMb/N) CinTicisgeHAipy afiCiMeH CbiHay TeMip OKCUAIHIH
6apnbik kocnacbiH (0,01%) fepnik xowfa MyYMKIHAIK 6epfi. AnblHFaH HATVXKENep »annak sanHeKTI xacay
VLWWiH Alicapbl KYMTacblH KONAaHyAbl aiTap/blKTai biIHTanaHAbIpagbl.
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K K. 906aimns, HU. 306uun, U.A. ITukanosa

Pasnenenue xejie3a MeTo0M MATrHUTHOI'O H BhIIEJIAYNBAHUS KBAPLEBOro necKa
MeCTOpPOXAeHUs] AHcapbl

B nmamHOI cTaThe paccMOTPEH CmOCOO H3BICUCHHE KEIE3a OT KBAPLEBOTO ITECKA
MecTopokacHus Aiicapel. Bbutn  HCHOMB30BaHBI TAaKHE METOABI AHATH3A, Kak
PCHTICHOBCKAs AN(PAKLUKs, AaTOMHO-a0COPOLIMOHHAS CICKTPO(POTOMETPHS 1 XUMHYICCKHIH
aHanu3 u3MeputeabHbIX (Qpakuui. CornacHO 3TOW XapaKTCPHUCTHKE, BHIHO, HUYTO
MECYAHUKOBOE CBIPhE COACPIKUT B OCHOBHOM KBapL (S10-), a Takke MHUHEpaTBI XKee3a,
KOTOPBIE PACCMATPHUBAIOTCA B KAUECTBE JOOABOK B IIPOM3BOACTBE CTEKIIA.

Ota paboTa KacaeTcs YAATCHHU OKCHIA XKEI€3a U3 KBAPLIEBOTO MECUAHUKA AT IOy UCHUS
Marepuana, MOAXOMMIICTO M M3rOTOBACHHS TIJIAgKoro crekma. Jms 3Toro  Mel
HCCICAOBATN MPOLECC OOOTAINCHHS KPEMHHS MarHUTHBIM jaencHueM. Kpome Toro,
MPOLIECC BBIIICIAYMBAHUS C UCTIOIB30BAHUCM COJISTHOM KHUCIOTHI U3YYAICS B PA3THIHBIX
SKCIICPUMCHTAIBHBIX YCIOBHSX; OBUIH H3YUCHBI CIICAYIOLINE MAapaMETPhl: KOHLICHTPALIHS
COMSIHOW KHCTOTBI, TEMIICparypa W BpeMsl KOHTAakTa. [lOMyYCHHBIC PE3YJIBTATHI
MOKA3BIBAIOT, YTO KOHCYHBIH KOHLICHTPAT, TOTYyYCHHBIH U3 3 MOJIB/JT OKCHA JKEJIe3a MOC/IC

150 muH 0OpaboTKM mOpH HCCICAYSMOM BbilNeaaunBanuu mpu temmeparype 90°C,
comepxkut 99,16% Si0», 0,01% Fe,0s.

Knroueswie crnoea: marHUTHOE pa3fclCHHE, MPOMBIBKA, MECUYAHMK, KBApL, KPYIMHOCTH,
BBILICTAYUBAHME, XKEIE30, IEPEPAOOTKA MONE3HBIX HCKOMAEMBIX.

Zh K Abdilla,. N.I Zobnin., I.A. Pikalova
Separation of iron by magnetic and leaching of quartz sand from the Aysara deposit

This article describes a method for separating iron from quartz sand from the Aysara
deposit. Analysis methods such as X-ray diffraction, atomic absorption spectrophotometry,
and chemical analysis of measurement fractions were used. According to this characteristic,
it can be seen that the sandstone raw materials contain mainly quartz (Si10»), as well as iron
minerals, which are considered as additives in the production of glass.

This work concerns the removal of iron oxide from quartz sandstone to produce a material
suitable for making smooth glass. To do this, we investigated the process of silicon
enrichment by magnetic fission. In addition, the process of leaching using hydrochloric
acid was studied under various experimental conditions; the following parameters were
studied: the concentration of hydrochloric acid, temperature and contact time. The results
obtained show that the final concentrate obtained from 3 mol/l of iron oxide after 150 min
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of treatment with the studied leaching at a temperature of 90°C contains 99.16% SiQO»,
0.01% Fe,0s.

Key words: magnetic separation, flushing, sandstone, mineral processing.
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Hpez(BapnTe.anaﬂ ACCHJIHKOHHU3 AU YYTI'yHa

OrncHeHa HeraTHBHAs PONb BEICOKOTO COACPXKAHUS KpeMmHHs1 B uyryHe. JlokazaHa
HEOOXOJUMOCTh NPEABAPUTEIBHON JECHINKOHN3AINH YyTYHA.

Haunbonee mepcneKTHBHBIM — BapUHaHTOM — ABSICTCS  BAYBAHHEC —IOPOLIKOOOPA3HBIX
KETIE30COACPIKAINIX PEAreHTOB B TOKE KHCIOPOAA BrIyOb IOA YPOBEHb METANLIA, B
YACTHOCTH KOHBEPTEPHOTO IIJIaMa.

ITo rpanynoMeTpHIecKOMY COCTaBY IINIAM OTHOCHTCS K TOHKOAWCIIEPCHOMY MATEpHAIY C
Pa3BUTON yAEIbHON TIOBEPXHOCTBIO, UYTO UCKIIIOYACT €T0 JOPOTOCTOAIIMH ITOMOJT.
BreaomeHHoe 00eCKpeMHHBAaHHE TO3BOMSCT OPraHH30BaTh BEACHHC KOHBEPTCPHOU
IJIABKH TI0 «MAJIOIUIAKOBOH) TEXHOIOTHH ¢ MUHHMAIBHBIM KOJIMTYECTBOM IIUIAKA, TIPEKIS
BCETO 34 CUET CHIDKEHUS OCHOBHOTO (DITIOCYIOLIErO MarepHaa - H3BECTH.

Knrouesvie cnoea: cramb, YyryH, ACCUIMKOHHM3ALMSA, JKEIC30COACPKAIIMN MAaTEpHAa,
KOHBEPTEPHBIH 1ITaM, OKUCICHUE.

Ha BBIXOJ XKHMOKOW CTady OCOGCHHO 3aMETHO BIMSACT KPEMHHH YVYI'VHA, MMOCKONBKY OH TMOTHOCTBIO
oKHCcIAeTCs 1o Xoay npoxyeku. [Ipu coaepkanuu kpemuus B uyryHe 0,5% BBIXOA JKUAKOTO cocTaBisieT 92%,
a mpu ero coaepxkanmu 1% - 90,2 [1].

Ilpm m3nuImHE BHICOKOM COACPIKAHMH KPEMHHSA B UYTYHE BO3PAcTacT PacXo[ M3BECTH, YBEIHMUMBACTCA
KOJIMYECTBO IIIAKA, YXVAMATCH yeaoBusa achocdopanum, cHrkaercs Beixox roasoro [2, 3]. Cmemyer
OTMETHTS, 4TO Kaxkao# 0,1% KpemHHA B UyTVHE HPH JOMCHHOU IIABKE COOTBETCTBYET CHIDKCHHE pacxoia
kokca Ha 3.4 kr/T uyrvHa [lomokutenpHOM CTOPOHOH BEICOKOTO COACPIKAHHS KPEMHHS MOXKHO CUHTATh
OONPIIMHA TIPUXOA TEIUIA OT €ro OKHCICHHUS, UTO MO3BOMSAET YBEIMYHTH pacxon moMa. QgHako BOMPOC O
COOTHOIIECHUM UYI'VHA M CKpama B INUXTE ABIACTCI KOHBIOHKTYPHBIM. Kpome TOro, WCKIIOUEeHHE H3
MIPUXOAHOM YaCTH TEIIIA, BHOCHMOTO PEAKINEH OKUCICHH KPEMHHS, B 3HAUUTEIBHON MEpPe KOMIICHCHPYETCS
COKpAIIEHHUEM ITOTEPH TETLIA CO IMITAKOM HU3-32 YMEHBIIEHHUS PACX0,Ja XOIO HOMN H3BECTH U KOJIMIECTBA IIJIAKA.
[IpakTrka moOKa3pIBACT, YTO ONTHMANBHOE COACPKAHUE KpeMHUs B uyryHe coctasisieT 0,6-0,8% npu pabote
co ckpanom u 0,3-0,5% — mpu paboTe ¢ UCTIOTB30BAHUEM PYIBI.

B Tabmune 1 npuBeacHs! JaHHBIC O cOAEpKaHMIO KpeMHus B uyryHe AO «ApcemopMurran Temupray»,
B34TBIC U3 aHATH3a PabOTHl KOHBEPTEPHOTO IIeXa 332 OJUH MECHLI.

Tabnuna 1
ConepxaHne KpeMHHS B UyTYHE, Yo
0,40- 0,61- 0,71- 0.81-1.0 1,01- oonace | cpeance | Komumuectso
0,60 0,70 0,80 ’ ’ 1,20 1,20 , % AHAJTH30B
KonmaecTtro 5 16 39 208 303 303 1,05 720
% 0,7 2,2 5.4 28.9 42.1 20,7

Honsa mnaBok ¢ coaepkanueM kpemuus 6onee 1% cocranger 60,8% mpu cpegHeM €ro coacp KaHuH
1,05%. Cneayer OTMETUTD, YTO HA OTACIBHBIX IUIABKAX KOHIICHTPALKS KPSMHHUS B uyryHE cocraBisiia 1,5 %
u doJee.
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CraeacTBUEM 3TOrO  SIBISICTCS TIOBBIIMICHHBIA PACXOA  CHIMYYHX, MPESKAC BCEro, H3BECTH MPHU
KOHBEPTHPOBAHUU YyTYHOB. KpoMe TOro, 310 mpUBOAUT K JOMOTHUTEIBHOMY (BBIHYKACHHOMY ) CKAYHBAHUEO
CKUCJOTOY IIJIAKA, UTO BEACT K YBCIMUCHUIO JTUTCIBHOCTH IIABKY HA 7-9 MUH U JOTIOJTHUTCIIBHBIM TTOTCPIM
JKeae3a.

OcCoOCHHO HEraTWBHBIC MOCICACTBUS HMCIOT MeCTO mpu mnepeaeic (HOochOPUCTBIX UYYTYHOB, IS
TPUXOTUTCS MPOBOANUTD JBOMHOC CKAMHUBAHUC NPOMEIKYTOUYHOTO MIJIAKA, YTO TMPUBOIUT K VBCITHUCHHIO KA
IJIABKH €Ie Ha 5-6 MUH.

Pacuersi, npoBEACHHBIC ITPU AaHATH3E KOHTPOIBHBIX IJIABOK KOHBEpTEpHOTO 1iexa AQ «ApcemopMurran
Temupray», CBUACTEIBCTBYIOT O TOM, YTO MPEBBILICHUE COACP:KAHUS KpeMmHHUs B uyryHe Ha 0,4% ot ero
ontumaapHOro 3HadcHust (0,7%) coCOOCTBYET CHIKEHUIO Bbixoaa xuakoro Ha 0,35% mpu pacxoae dyyryHa
Ha IaBky 250 T 1 BEIXOAC JKUAKOU cTamu 285 T ToapKO 3a cuct ero okuciacHus. [Ipu aTom qonomHuTE TBHBIH
pacxox CaQ st CBsI3BIBaHUS KPEMHE3EMa MPU OCHOBHOCTH Iiiaka 2,5 cocrasut 5,36 T, uiau 18,8 kr/T cranu
[4].

Craeayer OTMETHTD, YTO TIyOOKOS BHEAOMCHHOS OOCCKPEMHHBAHHUE YyTyHA MO3BOSICT OPraHU30BaTh
BCACHNUC IUIABKH CTAJHd C MHMHAMAIBHBIM KOJHUYCCTBOM IUIaka (Tak Ha3plBacMas «MAIOIIAKOBASIY
TEXHOJIOTHS), IPEHKAC BCETO 34 CUCT CHIKCHHS OCHOBHOTO (DIIOCYOIICTO MaTepuaa - H3BSCTH.

H3noskeHHOE BBILIC ITPEIONPEASISICT HEOOXOAUMOCTh MPEABAPUTCIBHON ASCHIUKOHNU3ALNN YyTYHA.

OCHOBHBIMH PEAKIIUSAMH, OTPSACTSIOIIMMHA OKUCICHUE KPSMHHUSI, SIBJISTFOTCS

[Si] + 2[0] = (Si02) (1)
[Si] + 2(FeO) = (Si02) + 2Fe )

ITH pPeakUUH XOPOLIO H3YUCHBI, U UX BLAKHAI TCPMOJHUHAMHUCCKAS XapaKTCPHUCTHKA — TEMIICPaTypHAas
3aBHCHUMOCTb KOHCTaHTHI paBHOBecHs u3BecTHA. Tak, mo sanHeM A Jl. Kpamaposa, ams peakupm 1 u 2:

ao.
Si0, 3717100

IgK .. =lg = -125 3)
S Tsirop? T
aa.
SiO
B > _ 18360 4)
ngSl. =lg == 6,68

7.2
[Sl]a(FeO)

B ypasuenusx (3, 4) asio2 BHIPOKEHA B MOJBHBIX A0JISX (B IITAKE, HACBHIIIEHHOM OKCHAOM KPEMHH, d(si0,)
= 1), aeo) — B Mac. %, a [Si] mpupaBHEHO K aKTUBHOCTH KPEMHHUS (IPU HEBBICOKHX KOHLICHTPALUAX KPEMHHS
OTKJIOHCHHS OT 3aKoHa | eHpu HEOOIbIINE).

3uaucHus Ky, BeramciaeHHeie aaa 1600°C mo dopmynam, npuBeacHHBIM Bbime, A peakumn (1)
cocrapmsor 1,27-10* u ana (2) - 1,32-10°, T.e. ouenp Benuku. [1o3TOMy OKHCICHHE KPEMHHs TPOTEKACT
VCIEIIHO JAKE MPH OTHOCHUTEIBHO HEBBICOKOH OKHCICHHOCTH BAHHBI.

[Tpu paBHOBECHH METANNIA CO IITAKOM IO KPEMHHIO!

a

[Si]p.m. )

. (SiO, )-7.

SlO2 _ 2 SlO2
2

o0 Ksi €0 Y0y K

Cie10BaTEIBHO, OKUCIICHUIO KPEMHHS CIIOCOOCTBYIOT [3]:

— HH3Kasg TeMIeparypa BaHHbI (B cOOTBEeTCTBHH ¢ 3akoHOM Jle-IllaTemnne);
— TMOBBIIICHHAS, U(Fe0);

— TOHIKCHHAS, d(sio,).
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M3103keHHOE BBILIC TPSAOMPEACISICT HEOOXOIUMOCTh VAAICHHUS KPEMHHS U3 YyTYHA C UCIIOJb30BAHHECM
JKEIIC30COACPIKALINX MATCPHATIOB.

B npaxruke g aecyabdyparmu 9yryHa HCIoIb3y 0T CIACAYIOIIHE CIIOCOOB!:

— VAaJICHUE KPEMHHS U3 YYTYHA C UCTIONB30BAHNEM TBEPABIX OKHCIUTENCH (PY A2, OKAINHA);

— MOPOAYBKA YyT'yHA KHCIOPOAOM;

— BAYBAHHC MOPOIIKOOOPA3HBIX PEarcHTOB ((KEIC3HAI PyAad, OKATHHA) B TOKE KHCIOPOAA BriayOb MOA
YPOBCHb METAILTA.

Ka.)K,Z[bII\/'I Hn3 3THUX CHOCO6OB HUMCCT CBOU JOCTOUHCTBA U HCAOCTATKU, ITIO3TOMY BbI60p TOro UJn UHOTO
BAPUAHTA 3aBUCUT OT KOHKPETHBIX YCIOBUM JAHHOTO NPOU3BOACTBA.

Haubonee nepcrnekTHBHBIM BapHAHTOM SIBISICTCS BAYBAHUC MOPOIIKOOOPA3HBIX PEArcHTOB (Kene3Has
PyAa, OKaIHHA U ApP.) B TOKE KUCJIOPOAA BrIyOb MO/ YPOBCHb METALIA

ITOT METO UMEET CICAYIOIIHC JOCTOUHCTBA!

— BOCCTAHOBJICHHC JKEJIC3a U IICPEXO €r0 B UYYTYH;

— MHUHHUMAJIBHOC JBIMOOOPA30BAHUE,

— 3¢ dEKTUBHOC UCIOIb30BAHUE PCATCHTOB;

— TeMIieparypa dyryHa He CHHKACTCH.

B kauecTBe xene30coaeprkalero Marepraia npeiaracTesl HCIoIb30BaTh KOHBEPTCPHBIH LILIaM.

B Tabnmume 2 mpuBeaeH XUMHYECKHH COCTaB KOHBEPTCPHBIX IIMaMoB, a B Tabmuue 3 — ero
IPaHyJIOMETPUUYECCKUI COCTaB.

Tabmuna 2
XUMHUYCCKHI COCTaB KOHBEPTCPHBIX HLTAMOB, %o
Con Feon CaO Si0, MgO MnO K:O NaO AlOs P S
2.5-2.7 | 52-62 12-20 1,5-2,5 | 1,3-2,3 | 1,2-1,7 | 0,12- 0,11- 0,26- 0,48- 0,23-
0,15 0,15 0,43 0,8 0,26
Tabmnuna 3
I'panymomeTpuueckuii COCTaB KOHBEPTEPHBIX LIJIAMOB, Yo
Knacc 0,5-2,0 0,2-0,5 0,16- -16 Bcero
0,20
Pasmep, Mm 2.8 57,7 14.6 249 100

K mo3uTHBHEIM MOMEHTaM HUCTIONB30BAHMS 3TOTO MaTepHaia CIeAyeT OTHECTH CICAYIOLICE:

— IJIAMBI OTIHYAIOTCS BBICOKHM COACPIKAHHEM JKEJIe3a;

— O TPaHYJIOMETPHUCCKOMY COCTABY IITAM OTHOCHTCH K TOHKOIUCIICPCHOMY MaTEpHANY C Pa3BHTOH
YACIBHOU MOBEPXHOCTBIO.

JanHOE 00GCTOATENBCTBO UCKITIOYACT €I0 AOPOTOCTOSIIHHA IOMOJL.

Cuntaercs, YTO ONTHMANBHBIM TSI TPAHCIIOPTUPOBKU U YCBOCHUS MPH BAYBAHUH SBIICTCS MOPOLIOK,
conepskamnuii ppaxiuu 22,0 mm He 6oaee 20% u dpakuun <0,4 mm ve Menee 80% [1].

OxucneHne KpeMHHS U YITIEPOJa NPH BAYBAHUN NOPOIIKOOOPA3HBIX PEAreHTOB UACT M0 PEaKLHSIM:

[Si] + 2/3Fe>0; = (Si0») + 4/3Fe
[C] + 2/3Fe205 1, = 2{CO} + 4/3Fe,
I/ISMCHCHI/IC JABJICHHUS Ha r[epBon peaKLII/IIO HC BIHACT, a Ha BTOpyIO BIHACT OYCHB 3aMCTHO. HpI/I

3arayOneHun GypMBl B METAIT JaBjIcHHE Pco BO3pacTaeT, yCIoBHs A1l OKUCICHHUS YINIEpoJa yXyAMArOTC,
BBOJUMBIC B UYTYH OKCHIBI JKEJI€3a B MAKCHMATBHOH CTEIIEHH UCIIONB3YIOTCS UL OKUCICHHAS KPEMHUS.

26



BECTHUVIK K1y Ne 1 (32) 2021 e.
Pa3den 1. «kMemannypausi. TexHonoauu HO8bIX Mamepuasos»

[IpensapuTenpHbIc pacteThl MOKA3AIN MEPCHCKTUBHOCT UCMONb30BaHus MaMoB. C LETbI0 YTOUHCHHS
TEXHOIOTHUECKAX IApaMETPOB IUTAHHPYETCS IMPOBEACHUE HCCICAOBAHMM HA 1a0OPAaTOPHOH YCTAHOBKE
TOPSMEro MOJETHPOBAHMA.
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E K. KyarGaii, H0 W. umkun, H.B. MaxuGacs, I'.C. Epekeesa, XK.3. Axsiibexos
IoiibIHABI AIBIH-AJIA KPEMHHHCI3AEHIIPY

ot aars KpeMHUHAIH XKOFApbl MOIIIECPiHiH Tepic pomi Oarananapl. [lloibiHasl anasiH-ana
KPEMHHUHCI3ACHAIPY KAXKCTTLIT JAJICACHAI.

EH taiMai Hycka - Oy METa/IT ACHICHl TCPCHIITIHE MCHIH OTTET1 aFbIHBIMEH YHTAK TIpI3accC
TEMIp KYpaMIbl pearcHTTEPIl, aTar alTKAaHAa, KOHBEPTEP LIUIAMBIH YPIey OOBI TabblIaabl.
Hlnam rpaHyIOMETPUSIBIK KypaMbl OOHBIHINA MEHINIKTI OCTI JAMBFAH YCAK JUCICPCTI
MaTCPHUAIFA KATATBIHABIKTAH, KBIMOATKA TYCCTIH YHTAKTAY Abl KAKET CTIICH L.

JoMHagaH ThIC KPEMHHHCI3ACHAIPY, €H ATABIMEH, HETI3M KOXK TY3VIIl MaTepHanibl - OKTI
TOMCHJCTY €CCOIHCH «a3 IITAK» TEXHOJOTHICH OOHBIHINA KOX MOJIIICP] TOMCH OOJaThIH
KOHBEPTEPIIK OATKBITY Il JKYPTi3y Al YHBIMAACTBIPYFA MYMKIHIIK Oepei.

Tyiiin ce3dep: GomaT, WOWBIH, KPEMHUNUCI3ACHIIPY, TEMIP KypaMIbl MATCPHAI, KOHBEPTEPIIK
IIJIAM, TOTHIFY .

Ye K. Kuatbay, Yu.l. Shishkin, N.B. Mazhibayev, G.S. Erckeeva, Zh. Z. Akhylbekov
Preliminary desiliconization of cast iron

The negative role of high silicon content in cast iron is evaluated. The necessity of preliminary
desiliconization of cast iron is proved.

The most promising option is the injection of powdered iron-containing reagents in an oxygen
current deep under the metal level, in particular, converter sludge.

According to the granulometric composition, the sludge refers to a finely dispersed material
with a developed specific surface area, which eliminates its expensive grinding.

Non-straw desilicization allows you to organize the conduct of converter smelting using a "low-
slag" technology with a minimum amount of slag, primarily by reducing the main fluxing
material - lime.

Key words: steel, cast iron, desiliconization, iron-containing material, converter sludge,
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Manganese-containing briquettes for ferroalloy smelting

This article examines the production of standard grades of ferroalloys from manganese-containing
briquettes, that is, from the waste of processing manganese ores. In addition, the article describes the
study of moisture resistance of manganese-containing briquettes. A number of tests were carried out in
the installations to determine the degree of strength and water resistance.

Keywords: Mono-charge, briquettes, ferroalloys, roasting magnetic concentrate, moisture resistance of
briquettes, waste, degree of strength.

Keywords— ferroalloy, briquettes, moisture resistance

Over the past decade, Kazakhstan began to increase manganese ore mining and it occupied a place among
the components of the Republic's mining and metallurgical complex [1].

The raw material base for the production of ferromanganese in Kazakhstan (the second place in the CIS in
reserves of manganese and ferromanganese ores) ensures the development of low phosphorous (with a content
of <0.15% P) and high-carbon ferromanganese smelting. Projected reserves of manganese ores in Central
Kazakhstan, together with explored deposits, amount to 700 million tons.

Manganese ores are represented by sedimentary - metaphied types and are grouped into three:
Atasuyskaya, Ushkatynskaya and Zhezdinsko-Ulutauskuya, which include almost all (> 90%) explored reserves
of manganese ores. The ores of these groups are represented by oxide (primary) and oxidized (porous)
differences.

Currently, the deposits with significant reserves of oxide ores are being developed and exploited: Bolshoy
Kitay, Zapadny, Vostochny and Dalnevostochny Karazhal, Promezhutochnoye, Zhezdy and Ushkatyn IIL
Currently, preparatory work is underway in order to put into operation and approve the reserves of the Tur field,
which is the raw material base of the Aksu Ferroalloy Plant for silico-manganese production.

Initially, at the new technology development stage, the Ushkatyn III deposit was chosen as the main source
of raw materials, which was the most prepared for the supply of commercial manganese concentrates in terms
of its reserves and enrichment capacity availability (Zhairem Mineral Processing Plant). However, one of the
conditions of supply was the mandatory involvement of the small fraction ores (0-8 mm) into ferroalloy
production process. These ore fractions form in the amounts of up to 40% during production of marketable rich
concentrate ores [1].

In order to study the possibility of using these small ore fractions, they were collected by briquetting on
the sintering machines of Karmet Mineral Processing Plant, which resulted in obtaining non-fluxed ore sinter
(Table 1).

The most common way to produce sintered material (more than 3.5 million tons per year in the former
Soviet Union) is agglomeration. It should be noted that so far this industrial technology was not applicable for
the production of manganese sinter from the ores of Central Kazakhstan. In the works on the agglomeration of
manganese raw materials in Kazakhstan, it was concluded that the production of Zhezdinsky concentrates with
a size of 0-20 mm briquettes from single-charge mixtures and briquettes from Zhairem concentrate is suitable
for smelting low-phosphorus grades of standard and non-standard silicomanganese. The practice of enterprises
producing manganese agglomerate (Nikopol and Zestafoni ferroalloy plants) differs significantly from the one
we offer both in terms of the technological parameters of the sintering machines and the physicochemical
properties of the charge materials.
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Zhezdinsky (size 0-20 mm), Ushkatinsky (size 0-20 mm and 0-10 mm) manganese concentrates and the
Ushkatyn-I11 deposit ore (size 0-10 mm) were studied to determine the main technological parameters of the
ore agglomeration. The sintering of these materials was carried out on a laboratory sintering plant with a 250
mm diameter bowl using the Karaganda Steel Mill’s method. Coke breeze with a grain size of 0-3 mm agglo-
production was used as sintering fuel.

Table 1
Chemical composition of manganese sinter
Chemical composition, %
MtGeneral Sio2 Ca0 AkO3 FeGred  BaO P S
29.0-33.0  24.0-30.0 1.7-7.1 43-7.1 41-66 3.1-50 0.063-0.078  0.065-0.10

Based on the results of the study, it was decided to conduct a more in-depth research of the process of
smelting ferrosilicon manganese in ferrosilicium furnaces using manganese ore raw materials, which are in
accordance with the main parameters of the similar industries' operating conditions. To this end, the furnace
fueling was switched from sintered material to a blend with a rich concentrate of manganese ore from the
Ushkatyn 111 deposit, which has the following physical and chemical composition (Table 2).

Table 2
Chemical and granulometric composition of the ushkatyn iii deposit’s rich concentrate
Fraction Chemical composition, %
Size, M Gererdl Ignition
mm FeGred CaO MgO Sio2 Al203 P20s S losses
-50+10  43,8-46,9 8,43 4,66 0,73 10,06 1,69 0,059 0,037 17,96

For the production of briquettes from manganese-containing materials, the mixture includes manganese
oxide concentrate, coke breeze and sulphite-alcohol mixture used as a hardening additive.

Studies on the briquetting of manganese concentrate were performed on a laboratory press unit with a
maximum permissible pressure of 250 kgf/cm2 Exclay and manganese dust additives were used as binding
components. Manganese dust ofthe following chemical composition was used in the experiment: 21.5% MnO,;
34.1% Si02; 2.4% CaO; 16.8% K20 +N 20 [2].

Figure 1 Briquettes of furnace mono-charges based on 6-8% exclay
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The initial amount of exclay mixed with the concentrate before briquetting was 1.5-2.5%, and in the future,
in order to increase the strength of the briquettes, the amount of clay was increased to 8-10%. In the experiments
on manganese dust, the amount of the binder component was 7-10% by mass.

Manganese concentrate was moistened with a suspension consisting of manganese dust and water before
briquetting. This resulted in briquettes from manganese concentrate with a diameter of 15-20 mm, a height of
16-25 mm, and compressive strength of 50-60 kg per briquette (Figure 1).

In subsequent experiments, manganese concentrate mixed with coke breeze was briquetted in a large
laboratory press. In the experiments using exclay, manganese concentrate was thoroughly mixed with clay, after
which it was moistened to the optimum level and briquetted. Manganese concentrate of the following chemical
composition was used for the experiment: 40.16% Mn; 5.38% Fe; 16.96% Si102; 4.23% Ca0; 0.21% S; 0.087%
P.

The analysis of the current state of the manganese deposits and metallurgy shows that with the production
of about 200 thousand tons of manganese alloys per year, the demand for Kazakhstan's ferroalloys will increase.
Further increase in production volumes requires a more rational approach to the use of manganese raw materials
in Kazakhstan with the solution of technological and economic problems.

Thus, in order to stabilize the chemical composition of manganese agglomerates, intended for smelting
standard silicomanganese grades, it is necessary to supply concentrates with a composition that is regulated by
the technical standards. It is also necessary to continue research on the development of industrial production
technology and improving the quality of sintered materials and briquettes by optimizing the thermal and
technological modes of sintering and pressing.

Experimental part

One of the modern and promising methods of briquetting, which allows to obtain briquettes that meet high
strength properties, is the method of rigid vacuum extrusion. Where, the high mechanical strength of the "raw"
briquettes is achieved by creating a vacuum in the vacuum chamber of the extruder, which removes more than
93% of the air from the molded material. This leads to an increase in the density of the mixture even before it
is formed, which provides high strength with less binder consumption [3].

In comparison with other briquetting methods, the most dense laying of material particles occurs in the
briquette with the formation of a large number of capillary channels. The high-strength molecular bond of the
particles is formed as a result of the evaporation of external moisture, where the interaction of surface tension
forces pulls the material particles together. Thus, with "hard" extrusion, a very strong and dense full-bodied
briquette is obtained, suitable for long-term storage in an open warchouse and open transportation, provided
that they are highly hydrophobic.

Currently, there is no state regulatory and technical framework regulating the requirements for briquetted
materials as an element of metallurgical charge. In this connection, the resulting briquettes in their chemical
composition, geometric dimensions (size), strength, as well as operational characteristics must meet the
requirements and features of the technological process in which they are supposed to be used.

Hydrophobicity is a physical property that prevents water from penetrating deep into the product. With
regard to briquettes, this affects their ability not to break down when in contact with water. That is,
hydrophobicity to some extent determines one of the most important operational characteristics - the indicator
of waterproofness.

Waterproofness — the ability of briquettes not to break down under the influence of water. The weather
and water resistance of briquettes are mainly evaluated by the residual mechanical strength [4].

The water resistance of briquettes depends on the degree of metamorphism of the ore, their petrographic
composition, the degree of oxidation, the composition of mineral impurities, etc. The waterproofness of the
briquettes is affected by the granulometric composition, the specific pressing pressure, the pressing temperature,
as well as additives in the form of binders. In addition, it is of great importance how the briquettes were dried
after pressing.

As part of this work, experimental studies of the physical properties of 6 batches of manganese-containing
briquettes were carried out on the basis of the Zh. Abishev Chemical and Metallurgical Institute.

In the production of briquettes in batches 1-4, manganese concentrate with a grain size of 0-3 mm was
used, and in batches 5-6, manganese dust was used. The composition of the binder additives — bentonite and
Portland cement-also varied in the briquettes.
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In a laboratory experiment to determine the moisture resistance, the properties of briquettes of the
following compositions were studied (type of binder: B - bentonite; PC - Portland cement): Briquette No. 1
(1% B, 3% PC), Briquette No. 2 (1/2% B, 3% PC), Briquette No. 3 (1/2% B, 4% PC), Briquette No. 4 (1/2% B,
4.5% PC), Briquette No. 5 (1/2% B, 3% PC), Briquette No. 6 (1/2% B, 4% PC). Where in briquettes No. 5-6,
the source material is the dust of manganese production.

To determine the water resistance, as well as water absorption, GOST 21290-75 was used. The briquettes
were pre-weighed and placed on a ceramic mesh in a vessel at a distance of 30 mm from the water level. At the
same distance, the briquettes should be located on the grid from the bottom and walls ofthe vessel. The height
ofthe test vessel is 15-20 cm, the length and width depending on the size ofthe briquettes.

Distilled water with a temperature of 20-25°C was poured into the vessel. The briquettes were kept under
water for the required time, after which the metal mesh with the briquettes on it was removed from the vessel
and placed in an empty vessel for two minutes to drain the water, then the briquettes were weighed. No later
than 10-15 minutes after extraction from the water, the briquettes were tested for residual compressive strength.

Briquettes are considered waterproof if they retain a residual mechanical strength after being in water,
which is at least 30-60 % ofthe original strength.

Water absorption (%) is calculated using the following formula:

X= (m-ml)/ml -100% (@)

where, m- is the mass of the briquette saturated with water; m1 - mass of the briquette before water
absorption.

From each batch, the pre-weighed test samples were immersed in containers on a grid, then filled with
water and infused for the required time (12, 24, 48 hours). After moisture saturation, the briquettes were
removed from the container with water and allowed to drain for 5-10 minutes, then the briquettes were examined
and weighed, the percentage ofmoisture absorption was calculated and the residual compressive strength ofthe
samples was determined.

The change in the degree of water saturation in batches depending on the saturation time is shown in Figure
2. To determine the residual compressive strength, control samples were previously selected from each batch,
for testing the strength of dry briquettes by compression. The results of which are reflected (blue scale) on the
comparative dependence of changes in the strength characteristics of briquettes depending on the time of
infusing in water (Figure 3).

After the moisture saturation procedure, the briquettes do not have visible defects (cracks, chips), as well
as the absence ofthe phenomenon of swelling or softening of the briquettes, which may already indicate their
waterproofness. Also, all samples are characterized by the lack of adhesion after moisture saturation.

Figure 2. Change in the degree of water saturation in batches depending on the saturation time

32



BECTHUK KITMY Ne 1 (32) 2021 r.
Pazpgen 1. «MeTannyprua. TeXHOMOrMm HOBbIX MaTeprasioB»

The low percentage of water absorption can be explained by the creation of hydrophobizing films from
binders around the ore particle. Since bentonite clays are caused by a sufficiently high hydrophilicity, water
penetrates into the interlayer space of bentonite, while hydrating its surface.

Tests to determine the mechanical strength of briquettes by compression after freezing were carried out on
the floor test system 5982INSTRON on the basis ofthe Karaganda State Technical University and in accordance
with GOST 21289-75 " Coal briquettes. Methods for determining mechanical strength".

Figure 3. Comparative dependence of changes in the strength characteristics of briquettes depending on the
time ofinfusing in water

Briquettes are considered waterproof, since after being in water they retain a residual mechanical strength,
which is at least 30-60% of the original strength. Here, bentonite helps to preserve the shape by causing the
charge particles to "stick together”, as well as creating an impenetrable surface. Bentonite increases the raw
strength of briquetted raw materials (Figure 3), which is observed from the results ofthe experiment, where the
strength characteristics increase with increasing soaking time, which is especially good for the further use of
briquettes in metallurgical processing.

As aresult ofthe conducted experiments, it was found that the main water absorption of briquettes occurs
during the first 12 hours. For briquettes made of manganese concentrate with a grain size of 0-3 mm, the water
absorption is 5.36-6.28%. For briquettes made from ground manganese concentrate, water absorption has higher
values and is 7.80-9.52%.

Conclusions

Thus, onthe basis ofthe performed research, a resource-saving enrichmenttechnology has been developed,
accompanied by the agglomeration of the obtained roasting magnetic manganese concentrate, which allows
reducing the consumption of expensive raw materials, improving the technical and economic indicators of the
process.

Carrying out a complex of strength tests after moisture saturation allowed us to anticipate how the
briquettes will behave during transportation and long-term storage (warehousing).

All the studied briquettes after being in water retain the residual mechanical strength that meets the
requirements of GOST 21290-75. Briquettes No. 3 and 4 can withstand a load of more than 100 kg per briquette,
which is more than sufficient for use in the ferroalloy industry.
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B.A. Axmeros, A K. Hypymranues, A.C. baticanos, HP. Tumup6acga, O. B. 3askun

Mapranencogepxaine 0pHKeThI AJis1 BBIIVIABKH (eppociiiaBoB

B nanHOl cTathe paccMaTpHBacTCs MPOU3BOACTBO CTAHOAPTHBIX Mapok (eppocriaBos u3
MapraHelCcoACPKAIMUX OPUKETOB, TO €CTh U3 OTXONOB MHEpepaboTKH MapraHLCBBIX PVA.
Kpome Toro, B crarbe ONUCAaHO HCCIECJOBAHHE BIArOCTOMKOCTH MAapraHELCoACPKALIUX
OpukeToB. B ycraHoBKkax OBIT MPOBEACH PSAA WCOBITAHUH IS ONPEACIICHHS CTCICHU
HPOYHOCTH U BOJOCTOUKOCTH.

Knroueswie crnoea: MonommxTta, OpukeTsl, (HeppocIuiaBsl, OOKUIMATHUTHBIH KOHIICHTPAT,
BIIArOCTOUKOCTh OPHKETOB, OTXObI, CTCIICHb MMPOYHOCTH.

B.A. Axmeros, A K. Hypymranues, A.C. baiicanos, H.P. Tumup6acsa, O. B. 3askun

DeppokopbITHAIAPAbI 0ANKBITYFA APHAIFAH KYPAMBIHAA MapraHel 0ap Opuxkerrep

byn makamaga kypambiHaa Mapraser] Oap OPUKSTTCPACH, SFHU MapraHCl] KCHIACPIH OHICY
KANIBIKTapbIHAH (eppOKOPHITIATAPABIH CTAHIAPTTH MapKaNAPbIH OHIIPY KAPaCThIPhLIAIbL.
CoHbIMECH KaTap, Makaiaaa Mapraden Oap OpHKETTCpAiH BUIFAIFa TO3IMALIITIH 3epTTCY
cunarranrad. Konapipremapaa OCpikTiK MEH CyFa TO3IMIUTIK AOPEKECIH AHBIKTAY YIOIH
GipkaTap chIHAKTap KYPriziimi.

Tytiin co30ep: MoHommxra, OpukeTTep, PepporopsiTnanap, KYHIIprMarHUTTIK KOHLICHTPAT,
OpUKETTePIH BUIFAJIFA TOIIMILIIT, KANIBIKTAP, OCPIKTIK JIPEHKECI.
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DeppokopbITia 0ANKBITY MAKCATHIHIA MAPTraHel 0afibITOAJAPBIH KEeCEKTEHAIPY AICTEPIH 3epTTey

YCBIHBUTBIIT ~ OTBIPFAH  JKYMBICTA, MapraHel OaWlbITIANAPbIHAH op Typui
0aliIaHBICTHIPFBIIITAPMEH MOHOIIMXTACBHIHBIH OPUKCTIHIH OHAIPICITIK TaKipubdeae
eHIIpiNyl, GeppoOKOphITIaFra KalTa OHIACY KE3CHIHAC TOTBHIKCHI3IAH IBIPFBILI
peTiHAC KOKC YHTarblH KOJNJAaHyFa MYMKIHAIK OecpeTiHi TanzanraH. CoOHBIMCH
KaTap OChl aIBIHFAH MapraHelTi OpPUKCTTEPACH CTAHAAPTTHl MapKaTbl OPUKCTTEPAL
OaTIKBITY TOKIpHOETEepl KENTIPIITreH.

Tytiin ce30ep: MoHommxTta, OpukeTTep, (EeppoKOpHITHATIAP, KYHIIPrMarHUTTIK
KOHLICHTPAT, OPUKSTTCPAIH BIIFAIFA TO3IMILIIT, KATABIKTAP, OCPIKTIK JIPEHKECI.

Kipicne

Kazipri meramnyprusiiblk arperartapblHaa YCaK TYPACT] IMUXTANAPIbI )KOHE KEACH MapraHel KCHICPIH
OalibITKAHAA ATTBIHATBIH OHIMIACPAL, TEK OJapAbl Op TYPIl OJICTEPMEH KCCCKTCHAIPTCHHEH KEHIH OanmKpITy
MYMKIH OONaJbl, MBICAJIBI, arJOMEPALMSIIAY, KECCKTCHAIPY KOHE op TYPJIi OalIaHBICTHIPFBINI 3aTTAPMEH
HEMECE 0JIAPChI3 OPUKETTCY.

Bpuxerrey — reomeTpusablk Aypeic, Olpkenxi ¢opManarbl KOHE TYPaKTHl eImeMIcri OpukeTrepni
— KCCCKTEepAl ally MakcaThiHaa OalbITIajapAbl, eHAIPIC KATABIKTAPBIH JKOHE YCAK 9JCI3 KYPBLIBIMJBIK
KCHICPl TCPMOMEXAHUKAIBIK KahTa eHacy mporeci (yaepici). Kasipri TexHomorus OoibIHIIA OpHKETTCY
0aliJIaHBICTRIPFBIII  3aTTapAbl KOJNAAHYMEH HEMEce ONapchl3 Kysere aceipeiiangsl. bipHeme Typaeri
GaliIaHBICTRIPFRINTAP KOJJaHbuIaael: cynbhurti-cuptri G6apaa (CCB), cymedurti ciarinep (CC), cyiibik
IIBIHBI, TAC KOMIpmi IIaibIp, oK. Op TYpal KocapiaHFaH OalIaHBICTHIPFRIIITAP — TAC KOMip MAWBIPBIHBIH
ryaponMeHn apanacmnacel, Tac kemip micmeci meH CCB (CC), ok xoHe KBapuTi Marcpuaniap (Tpemern,
KBapI[ *oHE 0.), 9K KOHE CYHBIK IIbIHBLIAP koHE O [1].

IIyuxTaHsl OpEeCTEreHAC OHBIH ITACTUKATIBIFBIH JKOHE IIHMKI OpPUKETTEPAiH OCPIKTIriH apTThIPaThH
HETI3r OPraHuKamblK OalTaHBICTHIPFRINTAP KEHACP MCH OalbIThanapisl OpHUKETTEICHAC ©31HIH TEK
OipmamMa KbIMOATTBUIBIFBI MCH TAMIUBIIBIFBIMEH FaHa eMec (MbICAbI, TACKOMIpNL INalblp, CyabduT-
cruptTi Oapaa, Cyab(UTTI CUITIICP, MCHCICP >KOHE OAcKauap), COHBIMCH KaTrap OPUKSTTCPAIH >KOFaphI
TeMreparypaga OCpiKTIriHIH KOFANTYBIHA Kapal KOIAAHBIC TaIllabl.

Bpuxerrepai korapbl Temmeparypara JSHiH TCINTEPAC KBI3ABIPFaH Ke3ae, OalTaHbICTHIPFBILITAD
JKaHbII HeMece aiizayra (MApOJN3) YIIBIPAHTHIHEL (ayaHBIH KATBIHACKICHI3 KYPAMHBIH AHBIPBIIYBI JKOHE
e3repyi), al OpPUKETTEP ©3ACpl YHTAKTapFa YrijeTiHi eckepinreH [1].

CCbh-HBIH  KCMIITIKTCPIHE >KATATBIHBI —  AArC3WSIBIK  KACHET KC3IHAC  OJapAbIH  KOFAPFBI
THUTPOCKOIUSUTBIKKA UE OONIYyBI, KCHIAI OPUKSTTCPAIH CYTOIIMIUIITIH KaMTaMachl3 CTICHAI, al COHBIMCH
Koca, KypaMblHOa cpoyip memmepae kykipt 6omaxsl. Kenaixk CCb-cel Gap Opukerrepai OepikTeHOIpY
YIIIH, 100-140° C-zeri TEMIICPATYPaaa KSITIPY Il KONIAHAIbl JKOHE KOJaiabel arMochepanbik >kargaina
(TOMCHTI CaNBICTBIPMANBIK BUIFAIABIIBIKTA) AINBIK ayaaa OipliaMa yakbIT CAKTAIBIHAIBI,

ConppikTaH, OalJAHBICTBHIPFBIII 3aT PETIHAC Oarachl TOMCH 3KOHC ap3aH 3aTTapAbl, MBICAJIBI, Ca3bl
(ruHa) KoamaHy 3eprreminreH  OomareiH.  Kyiaipy-marHUTTI mMaprader] GalbITOanapbiH  OpHKETTCY
OolbIHIIA ipi 3epTXaHanblK 3eprreyiacp, Moaem [I-1671M ipi 3epTTexaHanbIK NpPEecC-KOHIBIPFRLIAPAA
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JKypriziireH, oHza ipimiri 0-35mm, mapraden OalipiTnacelH Opukerrey yzepicl seprrenreH  (Mnamm -
19,92%; Fexamm-2,7%; S10,:-41,23%; C-12,1%; Ca0-2,86%; Mn/Fe-7,38 Gip.), o1 KyHAIpy-MarHuT TSCIIMCH
bateic Kameic keHopeiHDarsl TeMmipMmapraHenri keHiMeH, 1:1 xareiHactarel kocmaza Komapt kyHaipy-
MarHuTTi Mapraser] OaibITnachl (Mnamm -35,69%; Fewamu-1,65%; Si10:-11,07%; C-11,32%; Ca0-13,9%;
Mn/Fe-21,636ip.) anbiarad. bBalnaHbICTBIPFBIIN KOMITIOHEHT PETIHAC KElIeCl XUMHSAIBIK KypaMIarbel cas
konmansiran, %: CaO - 1,42; Si10, - 52,1; ALOs - 20,84; MgO - 6,79; k. k. . - 9,01 [2].

Kenripinren HoTike OoMbIHINIA, €H OCPIK, KATTHI KOHE TACBIMAJIAAYFA IIBIAMIbI OPUKETTEP OOJIBIIL,
KypambiHaa 5% ca3 WBIFBIHEL  Oap OpUKETTEp JKaTaipl, OHAA INHKI JKOHE KCNTIPUITeH OpHKETTEpPAiH
OcpikTiairi, ¢eppoKOpHITIA SHJIPICIHACT] LIMKI3AaTTapAbl KECCKTCYAS KOWBIIATBIH TCXHHUKAIBIK
Tajantapasl  TOJABIFBIMEH KaHararraHabipadsl. CoHbiMEH Oipre, Taluru JKaFgaiaa  KemTipiireH
OpUKETTEPIH MCXHUKATBIK KACHETTCPIHIH KOPCETKIIUTEP] MaMaMeH Mell imiHAe OepiKTeHAIpin KenTipyai
KOJIAHFAH >Karaaigarel OpUKETTCPIIH OCpiKTepiMEeH OipAcit Ooambl.

CapICTRIPMAITBl TEXHOMOTUSLIBIK MAPAMETPIICD KOHE Ca3 HETI3HAerT OpUKETTEPaiH camackl 1-kecTene
kepcerinreH. luxi Opuxerrep TaOurm kapmaiiga (2-3 TOymiK) KENOTIPLIiN, KENTIPY JKaraalaapbIHBIH
OpUKETTEPAiH OCPIKTIriHE 9CEPIH aHBIKTAY YIIIH KenTiprim mkadeHaa GepiKTeHIIpin kenTipini [3,4].

Kecre 1
Cas3 Herisinaeri OpuKeTTEpAIH TEXHOIOTHUIBIK MAPAMETPJIEPI MEH CANACHI
. . Caz memmepi, %
ITapameTprnep xoHE KOpCETKIIITEP Omuem Oipiir 73 3
1. uki 6puxerTep:
- OpUKETTEY TEMITCPATYPACHI C 20-25 20-25
- JKAHIIVFa TO3IMALTIK KI/OpHKET 9-11 11-12
- KATTHI Ca31bIH IIBIFbIHBI % 2-3 5
2.bpukerTepai kenripy:
- kenTipy yaxpiTe 20-25 C CYTKH 2-3 2-3
- kenTipy yakeTh 150-200C MHH. 60-80 60-80
3. Jaiipia OpukeTTEp:
- CBIFBIMAAY Keaeprici
MEMCT 24765-81 OotibrHina; Kr/OpuKeT
-20-25°C 60-70 80-90
- 150-200°C 80-90 90-100
- OepikTiri TacTay
MEMCT 25471-82 GotipiHma: %
-20-25°C 51 60
- 150-200°C 55 65
- yiikenyre OepikTiri
MEMCT 15137-77 Gotipiama: %
-20-25°C 29-32 24-25
- 150-200°C 25-28 22-24
Ceoiitin, 1:1 xarbiHacTa amplHFaH  €ki  OabBITIAHBIH =~ apalaclachlHAH TYPATHIH — [IMXTAHBI
OpUKETTCYIH KOMAMIbl MapaMeTP/ICPiHE MPECTCYAIH 50-60 kr/cM? MEHIMIKTI KBICEIMBIHAA
OalBITIIAHBIH, MaccacklHaH 5% ca3 JKoHe 6-8% cy IIBIFBIHBL KATaAbl. AJBIHFAH OPHKETTCPAIH

XUMHSIBIK KYpaMbl 2-I0i KECTEre KETIPUIreH.

Kecte 2

Ipi 3eprxananbix III'-1671M Gpuxer-npeccTe OpHKeTTEydeH KeiiiH aJbIHFAH OpPHKETTEPIIH
XHMHSUIBIK KYPAMBbI

| ITapTus Ne | Kypawmer, % |
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Mn Fe Si10; C . CaO Mn /Fe
1 27.59 223 254 11,89 757 12.37
2 27.6 1.92 26.15 12,08 6.34 14,38
opTama 27.6 2,07 2577 11,08 6.96 13.33

deppokoprITiia OHIIPICIHIH KOFAphl TCXHUKATBIK-3KOHOMHKAJIBIK KOPCETKIIITECPl HETI3IHCH IMHKI3AT
MaTePHUANJAPBIHBIH KOFAPBI CAlaChIHA KOHE OJIApIpl OATKBITYFA THIMAL AalbIHAbIFbIHA OatianbicTol. Kaszipri
3aMaHFbl KyaTThl KAOBIK JKOHC TCPMCTHUKAIBIK MMEIITCPAlI KSACH KCHACPAL OallbITy apKbLIbl MAapraHeI]
IIMKI3aTBIMEH KAMTaMAachl3 €Ty ©HAIPICTIH HETi3ri KepCeTKIITEPIH KAKCAPTYIBIH HETi3rl pesepsi GOMbIN
TaOBIIabI.

¥cak esrememikrepi Oap ¢eppoKopHTHATAPABl KOHE KeAcH KkeHaepal OalbpITy OHIMACPIH Kaszipri
METATTYPIUSIBIK arperarrapia OanKpITy Onapael OPTYPIi dJicTepMeH (armoMepanusnay, MEreHACY JKOHE
OpUKETTCY) KECKCHHEH KCHIH FaHa MYMKIH Oonanel [4].

Mapranen koprITHATAPEIH OATKEITY MPOLICCIH 3¢PTTEY JKOHE OYPHIH ANBIHFAH MapraHel TYHi pIIKTepiHe,
OpUKETTEPre SKOHE arjioMeparTapfa KaThICTBl 3JCKTP OanKeITyABIH OHTAHIBl TEXHOIOTHSUIBIK PEKHMIH
Oemriaey JkOHe oJapaaH CHIMKOMAPTaHel MeH KOMipTeKTi (heppoMapraHeliTiH CTAaHAAPTTH MapKaIapbliH amy
MakKCaThIHa TAMMAH MELIHAS THIS/IbAl OATKBITY *KYPri3LIL.

ChIHaKTapABI JKYPri3y YIUIH aTAbIH-a71a OPHKETTEP MCH arioMeparTapra XUMHUSUIBIK TANJAy JKACATAbL.
KeH criHaMacHIHBIH XHUMUSITBIK KYpaMbl 3-KeCTeAe KEATIPUITCH. XUMHSUIBIK Taljay HOTKenepi OobHIIa
TaMMaH IMCLIHJAC KOMIpTeKkTi (eppoMapraHen] NEH CHIMKOMAPTaHeuTi OANKBITY VINIH IIMXTaFa €CenTey
JKYPrizingi. Acnanapasl ipikTey Kacangpl JKOHE TOKIPUOCTIK OANKBITYIAp CCPUSCH OTKI3ULAL

Kecte 3
ArJiomepar neH OpHKeTTEepPAIH OPTALLIA XHMHSIBIK KYpaMbl
. XUMUSTBIK KYpamel, %

Ny e | Fews | 810, | CaO | ALO; S P C
Arnomepar 39,35 5,78 21,05 4,85 0,87 0,05 0,084 1,27
Arnomepar 40,56 1,71 19,73 3.4 1,1 0,03 0,055 3,08

BpukeTst 30,93 1,25 14,2 2,51 2,13 0,06 0,064 24,55
BpukeTst 32,65 1,25 12,3 1,64 1,92 0,08 0,13 23,75

Ken Genirinin immeri (ipimiri 0-3MM OpukeTTep MEH arnoMepar) Oapiblk ToxKipudenepae mamvamer 150
rpaMmasl Kypansl. Hemaix yakpIT imiHae OankpbiMaHbBIH OCITiICHICH TEMICPATypara >KETY YaKbIThl [IAPTTHI
TYpAEC KaObLIAAHABI.

Taskipubeni GamkpMaIapIplH METAIBI MCH KOXbIH rpadurti Tureasaepae 1 carar 20 mun Gotier 1500°¢
TYpaKThl TEMIEpaTypaja oJci3 KalmblHA KEnTipeTiH arMmocdepama ycraran. Temmeparypa BP 5/20
TCPMONAPACHIMEH OMIICHIl. JKCICPUMEHT OaphIChIHAA TEMIECpPaTypa TYPakThl OOMAbl. DKCIECPUMEHT
AgKTATFaHHAH KEHIH OamKBITBIIFAH METAUT MCH IITaK TpaduT KyWHMaKaIblHA KYWBIIIBL. XHMHUSUIBIK TAgay
HOTHKEICP! OOUMBIHINA MAPTaHSIITIH METAJIT MCH IIJIAK apachlHAA TAPAIYHI KOHE OHBIH ra3 atMochepachiHa
TYCY1 aHBIKTAIbI.

Kecte 4

3epTxaHANBIK CHIHAKTAP Ke3iHIe aJbIHFAH MapraHen KOPbITHAJAPLIHBIH XHMHSJIBLIK KYpaMbl

Ne XUMUSTBIK KYpamel, %o
. A :
ynri Tayel Mn Fe Si C P
1 Deppomapranery 81,86 2,01 2,12 6,43 0,135
2 Deppomapranery 73,63 11,94 5,63 6,15 0,108
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3 ODeppomapranery 74,73 1141 0,91 7,17 0,12
4 CunuromMapraseny 75,28 1,48 16,01 - 0,135
5 CunukoMapraseny 76,11 2,68 15,90 - 0,15
6 CunuroMapraseny 79,53 2,31 18,46 - 0,088
7 CunuroMapraseny 80,85 2,79 16,86 - 0,08

KonbapeicTel OanKpITYABIH HOTIKENEpl OOHBIHINA OYpbIH ANBIHFAH MAapraHel] arioMEpaThIHAH
CHJINKOMAapPTaHCUTIH CTAHAAPTTHI MapKaNaPbIH AFaH AYPHIC IS KOPBITHIHABI JKkacayFa Oonasl. byt ansiaran
arJioMeparTarbl KPEeMHHHIIH JKOFapbl KyPaMbIHA JKOHEC OACTAlKbl KCHHIH TAOUFU HETI3IHIH TOMCH MOHIHC
GaliaHbICTH. ANBIHFAH MapraHel OpPHKETTEPl CTAaHIAPTTHI KOFApPHl KeMipTekTl eppoMapranenTi GamKeITy
VIIH THIMAL KOJAAHBLTAAb. ToxipuOeTiK CHIHAKTAPABIH HITHKEICP! 4-KECTEAC KCATIPIITCH.

Kopvimwvinowl

Ipi 3eprxaHanblk MPeCC-KOHABIPFBIAA TOXKIPUOCTl TYpAC aidblHFaH OPHKETTCP NapPTHACHIHBIH
XUMUSAIBIK KYpambl JKOHE KATTBUIBIK KACHETI, CHIMKOMAapraHen] OanKpITy YINIH LIMXTaFra KOWBLIATHIH
TananTapra call kenenl.

Celitin, KYPri3LIreH 3CPTTEVIICP HOTHKECIHAC KYHAIpY-MarHUTTI OabITy ONICIMCH AlbIHFaH
Mapraser] OalBITOACBIHBIH Maiga (pakUusiapelH Pecypc CakTay TEXHOJOTHSCHIHA TapTy 3CPTTCTIHICH
JKOHE ICTCMiHIO OITKSH, Oy MapraHeuTiH mnaiaagaHybiHa, KbHIMOAT IMHKI3ATTHIH, OalIaHBICTHIPFBILI
KOMIIOHCTTEPAIH INBIFBIHBIH TOMCHACTYIC, MapraHeuTi (EppOKOPHITIANAPBIH  OATKBITBIN  ATVIbIH
TECXHUKABIK-SKOHOMHKAIBIK, KOPCETKIIITCPIH >KaKCApTYFa MYMKIHAIK Oepeni.

TamvaH TCIHIHAS KYPTI3UITCH 3CPTXAHAIBIK 3CPTTCYNCPAIH HOTIKEICP] CHIMKOMAPTAHCHTIH KOHE
JKOFapBl KOMIPTEKTI eppoMapraHeuTiy CTaHJAPTTHl MapKatapblH KYHAIPINTeH MapraHel KOHLCHTPATbIHAH
OaNIKBITYbIH HET13T1 MYMKIHAITIH KOPCETTI.

Ocpunaiima, KYpri3iareH 3epTICyNCP HEri3iHAC KbIMOAT INUKI3AT IIBIFBIHBIH a3alTyFa, MPOLECTIH
TECXHUKATBIK-SKOHOMHKAIBIK, KOPCETKIIITEPIH KaKCcapTyFa MYMKIHAIK OCpeTiH anblHFaH KYWIOipy MarHuTi
Mapraser] KOHICHTPATHH OYPKYMEH Oipre pecypcTapasl YHEMACHTIH OalbITy TEXHOTOTHACH JKACATIEL.
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B.A. Akhmetov, A .H. Nurumgaliev, A.S. Akhmetova, A.S. Baysanov
Research of methods of cutting manganese enrichment for the purpose of ferroalloy melting

In the proposed paper, it is analyzed that the production of monoshikta briquettes with
various binders from manganese enrichment in industrial practice allows the use of
Coke powder as a reducing agent at the stage of processing ferroalloys. In addition,
experiments on smelting standard brand briquettes from these obtained manganese
briquettes are presented.

Keywords: Monoshychta, briquettes, ferroalloys, anthrax magnetic concentrate,
moisture resistance of briquettes, waste, strength degree.
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b. A. AxmetoB, A.C. Axmerosa, A.X. Hypywmranues, A.C. baiicaHoB
HccaegoBanne oKyCKOBAHHE MapraHLEBbIX KOHLIEHTPATOB € LEJbIO IVIABKH (heppocniiaBos

B mpegnaraemoii paboTe mpoaHaIM3UPOBAHO, UTO MPOU3BOACTBO OPUKETA MOHOIIIMXTHI
C pasJIMYHBIMHA CBAZYIOIMUMHU U3 MapTraHLCBbIX O6OI‘aH.[CHI/II\/'I IIO3BOJIACT UCIIOJb30BATDH
MOPOIIOK KOKCA B KAUECTBE BOCCTAHOBUTEIIS HA CTAAUH EPEPabOTKH B GepPOCILIABHL.
Taxoxe OPUBCACHBI OIBITHI BBIIIJIABKU 6pI/IK€TOB CTaHAAPTHBIX MAapoOK U3 3TUX
MOJIYYICHHBIX MapraHICBbIX 6pI/IKCTOB.

Knroueswvie crnoea: MonommnxTta, OpuKeThl, (EPPOCIIABH, OOKUTMArHUTHBIN
KOHLICHTPAT, BIAroCTOMKOCTE OPUKETOB, OTXOABI, CTCIICHb IPOYHOCTH.
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CoBepuieHCTBOBaAHHE TEXHOJIOTHH JecyIbQypalHH CTAIN HA arperarax «ae4b-KoBIID)

[IpuBeaeHEI pe3yabTaThl HCCIACAOBAHMUS MpoLecca Aecyb(ypalii KOHBEpTepHOH ctami B 300
- T CTAJICPA3TUBOYHOM KOBIIE TBEPABIMH IITAKOOOPA3YIOIINMHU CMECSIMH Ha OCHOBE U3BECTH U
VTOUHEHBI HEKOTOPBIE OCOOEHHOCTH 3TOro crmocoba BHemeuHoro padurmposanms. Jlms
VIIYUIICHHS KAYeCTBA METALIA C PA3NMYHBIM COACPKAHUEM KPEMHUS, OBBILICHHUS CTOHKOCTH
MEPEKIA30yTICPOAUCTON (YTEPOBKU CTANCPA3TUBOYHBIX KOBIICH, a TAKKE IS VIIYUIICHUS
3KOJIOTHYECCKOH 0OCTaHOBKH MPHUMCHECHA LUIAKOBAsS CMECh A 0OpabOTKH CTATH B KOBIIE,
comepxkamas u3BeCTh U (urocyrommii Matepuan. PaszpaGoramHsli pexum aecyabdypanum
MPEATaracTcs K BHEAPECHUIO.

Knioueswie croea: aecynbdyparys, YCTAHOBKA «IICYb-KOBIID), IIJIAK, H3BECTh, CMECh, TIIABKA,
KOBIII, 00pa00oTKa METALIA.

Beeoenue

PasBuTHEe COBpPEMEHHBIX TEXHOMOTHI MPEABABILACT Bee O0JICE BEICOKHE TPSOOBAHHS K KAUCCTBY CTAITH.
[Tpu 3TOM BasKHBI HE TONBKO BBICOKHE 3HAYCHUS CIYKEOHBIX XapaKTCPHUCTHK METAIA, HO U UX CTAOMIBHOCTB.
OmHuM w3 BakHBIX (DAKTOPOB VCTOHYHBOTO TOBBIIICHHS KadeCTBA METALIA SBISCTCS BHEMCYHOC
patdunupoBanue xuakon cragu. QOCHOBHAS TEXHOJIOTHYCCKAs QYHKIMS pahUHUPOBAHUS - BO3MOXKHO Oolce
MOJHOE OYHINECHNE METANIA OT BPCIHBIX HIIH H30BITOYHBIX PUMECEH, TAKHX KaK cepa, KHCIOPOI U T.A.

B cooTBeTcTBHM ¢ TEXHUYECKUMH TPSOOBAHUAMH SKCILTYATALMH MALITNH HEMPESPRIBHOTO TUThSI 3ar0TOBOK
(MHJI3), MakcuManbHas CKOPOCTh Pa3UBKU MPYIII MApOK cTamu Oe3 00pa3oBaHus MOBEPXHOCTHHIX A¢(ekToB
00CCneUnBaACTCS MPU COACPKAHUU CEPhl B roToBOM Metajuie He Gosee 0,015 % - qmst HU3KOYTIIEPOAUCTOTO
metamia; ue 6omnee 0,012 % must mepurektuueckoro metania u ve 6onee 0,010 % - 11t HU3KONErHPOBAHHOTO
MeTanna.

Kak n3BectHO npouece aecynbdypanni COCTOUT U3 TPEX MOCICA0BATEIBHBIX CTAIHH, JOCTABKA CEPBI K
IPaHMLIE IITAK-METAL, MEPEeXoa MEK(a3HOH IpaHULIbl (MOKET PAcCMATPHUBATHC KaK XUMHUCCKAs CTAINS) U
OTBO/ [TPOIYKTA PCAKIHH B 00BEM LITAKOBOH (ha3kl.

Jis BBIMOMHEHHUS STHX Craguii Ha ycraHoBke «mneub-koBID (YIIK), HeoOxoaumo coOsroacHUE
CIEAYIOLIUX YCIOBUI:

— (popMHUpOBaHKE TOMOTCHHOTO, JKUAKOMOABIKHOTO [IUTAKA ¢ HU3KOH TEMIIEPaTyPOH IUIABJICHHS, MACCOH
ot 10 go 15 kr/t ¢ cyMMapHOI KOHLICHTpaLMEH OKHUCIIOB JKene3a 1 Mapradua He 6omaee 2,0 % (6embrii mnax);

— aKTUBHOE MEPEMELIMBAHUE MeTaTIA U aka (pabota npoayBOUYHBIX MPOOOK).

B nacrosmee Bpems GopMHpOBaHHE BBICOKOOCHOBHOTO, YKHIKOIOJBIZKHOTO PACKUCICHHOTO IIIJIaKa Ha
YIIK AO «ApcenopMurran Temupray» (AMT) gocturaercst mpucagkaMi 9y IIKOBOTO ATFOMHHHS C PACXOI0M
ot 0,15 g0 0,20 1/ma, U3BeCTH U IJIABUKOBOTO imata B cooTHotneHnu 4:1 cymmapsoii ot 2,0 1o 2,5 t/mn. K
HEIOCTATKaM JAHHOU TEXHOJIOTHH OTHOCATCS:

1. PazoBas mopums U3BECTH, H3-3a BCIICHUBAaHUA minaka, He mpesbimaect 0.3 1/mn. [lpoaomKkurensHOCTh
OJHOM MPHCATKK MIIAKOOOpasyroIux marepuanoB cocrtaiset ot 2,0 mxo 3,0 muuytr. B cBsizu ¢ 3tum
dopMupoBanre paQUHUPYIOLICTO MUIAKA 3aHUMACT MPOJODKUTEIBHOC BPEMs U 3aTPYAHACT NPOBCACHHC
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mporecca Aecy by parum.

2. HCHOHLSyeMbIﬁ, B KaUCCTBC PA3KMKHUTCIIA HUIAKA, IIJIABUKOBBIN IMTIAT OTpULIATC/IbHO BIUACT Ha
SKOJIOTHIO U CHIKACT CTOMKOCTD IIIAKOBOTO MOsica (DY TCPOBKH CTAICPATHBOYHOTO KOBIIA.

C uenpio yckopeHus (GOpMHPOBaHMS IIIaka ONTHMAIBEHOTO XHMHYCCKOTO COCTaBa OOINCTIPHHATO
HCTIONb30BAHUE CHHTCTHYCCKUX TIIIAKOB.

Obpasybl 1t MemoOura usmepeHull

B AO «AMT» npoBoauInchk UCIBITAaHKS MeTALTYprudeckoro mnakoodpaszosarens «REFRAFLUX 4842
S», HO M3-3a MOBBILICHHS CTOUMOCTH IIPH MPOU3BOACTBE METAILIA, PACKUCICHHOTO amomuaneM Ha 1,03 $/1, ot
HCIONTb30BAHUS OTKA3ATUCH. TaIOKE MPOBOJAUINCH HCIIBITAHNS PACKUCICHHUS NIJTaKa aTFOMUHHCBBIM JPOCCOM,
HO 10 3akaroucHuro criermanuctos-okonoros JIIIC YOT U Th ganubIil Matepuan npeacTaBiseT YIpo3y A
MEPCOHANA W 3KOIOTHHL.

B pansee mposeacuHoM pabore [l| nmpoBOAWIMCH HCHBITAHUS OMNBITHOW MAPTUH  TBEPABIX
utakooOpazyrommx cmeceit (THIC) dupmsr «Pumetivy. [To xoxy padotsr mpu ucnoss3osanuu TLHIC Ha YIIK
OBLITH MOTYYCHBI CIICAYIOIIUE PE3YITATHL:

1 Cpennsas crenenp aecyabdypaunu metamia (yuactok YIIK) Orina Bemme Ha 11,24%.

2 Pacxox amoMuHUS IS pacKucCiIcHuMs muiaka B cpemdeM coctasmsut 0,148 T mpotus 0,173 T Ha
CPaBHHUTEIBHOM METAILTIC.

3 DxoHOMHUECCKAs 3¢ dEeKTHBHOCTS pu HCIIOTb30BaHIHI THIC COCTaBMIIa
0,19 $/1 roxHoii cTamu.

B 37011 cBA3M NpoOBEeACHBI MPOMBILIICHHBIC HCIBITAHHMS AAHHOTO MATCPHANA, OLCHCHO BIHSIHHC 3aMCHBI
mnaBukosoro mmara TIHIC Ha creneHp aecynbdypanny METALIA, KaK MO TPYIIaM MapoK, Tak U MO BCEMY
MacCHBY, Ha IIABKax ¢ coaepxkanuem cepsl oomee 0,020 %.

s Gosiee ACTaIpHOTO CTATUCTHYCCKOTO aHan3a 3G ¢GEKTHBHOCTH UCIIONB30BAHUS JAHHOTO MATSpUaIa
npu obpadortke cramu Ha YIIK u mposenenns aecynbdyparuy, BIIUIABICHHBIN MeTann ObLT pa3acicH Ha 3
TPYIITEL MAPOK MO COACPIKAHUIO KPEMHHUSA U ceprl Ha Beimycke 6omee 0,020 %:

A) I rpymmna - coxepxanue KpeMHUs B roToBol ctanu 10 0,03 %;

b) Il rpynmna - coneprkanue kpeMuus B roropol cramu ot 0,05 10 0,15 %;

B) Ill rpymma - coaeprxanne kpeMuus B rorosoi cramu ot 0,15 g0 0,30 %.

Pesynvmamor usmepenuii u ux oocyxHcoeHue

IIpoBeacH cpaBHUTEIBHBIN aHAIN3 3aTpar HA 0OpadoTKy Meramia Ha YIIK.

B xauecTBe CpaBHHTEIBHBIX IUIABOK B3ATHI INIABKH TEKYLIEro NMPonu3BoacTBa, oOpadorannsie Ha YIIK ¢
HCIIONIb30BAHUEM IIJIABMKOBOTO IIIATA, TaK )K€ Pa3ACIEHHBIE IT0 TPYIIIaM.

O6paboTka miaBok ¢ ucnonszosanueM TIIC B3aMeH nIaBHKOBOro IMaTa NpoBoMiIack cormacao THU
CK-07-2012 |2] u pexoMeHAaUUN TPSABLAYIICH PabOTHI.

Pacxox TIHIC Ha ombiTHRIX miaBkax | rpymosl m3mensuicsa ot 0,1 go 0,5 T Ha muaBky U B cpexHEM
coctasmin 0,25 1T Ha mnaeky (0,88 kr/t). Ha cpaBanTenpHBIX 1aBKax | rpynmel pacxo] MIaBHKOBOTO IINATA
coctasmin ot 0,1 no 0,5 T Ha mmaBky U B cpeaneM - 0,23 T Ha mnaeky (0,83 kr/1).

Pacxon THIC na onbrtHeix mnaskax Il rpynmer m3mensiics ot 0,15 1o 0,5 T Ha mnaBKy U B cpexHEM
cocrasysut 0,27 T (0,97 kr/t). Ha cpaBHUTEIBHBIX ITABKAX PACXO MIABUKOBOTO mrmara uameHsuics ot 0,05 1o
0,4 T Ha maBky u B cpeaneM coctasisti 0,22 1 (0,80 kr/1).

Pacxonx THIC na onbitHbIX TmaBkax I rpynmer mamensuicsa ot 0,07 go 0.4 T Ha TIaBKY U B CpeIHEM
coctasmin 0,21 1 (0,73 xr/t). Ha cpaBauTensHbIx maaBkax Il rpymms! pacxoa mIaBHKOBOTO IITATA H3MEHSUICS
ot 0,14 mo 0,3 T Ha mnaBky u B cpegHeM coctasisn 0,19 1 (0,69 xr/T) - pucyHok 1.

Pacxon m3BecTn, Ang HABCACHU IIIAKa HA OMBITHBIX MnaBkax [ rpymmer u3meHsacsa ot 1,0 mo 1,8 T Ha
IJIaBKY U B cpeaueM - 1,52 1 (5,48 kr/T), Ha CpaBHUTEIBHBIX TIABKaxX - OT 1,1 10 2,7 T HA yIaBKy U B CPSAHEM
- 1,51 1 (5,45 xr/1).

Pacxon u3BecTy, o1 HABCACHMS IUTAKa HA OMBITHEIX IraBkax Il rpymmer mamensics ot 1,2 1o 2,0 T Ha
IJIABKY U B cpeaHemM coctassut 1,58 T (5,6 kr/T), Ha CpaBHUTEIBHBIX TaBKax - OT 1,1 10 2,6 T Ha MJ1aBKY U B
cpeanem - 1,47 1 (5,25 kr/T).
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Pacxof n3BecTu, 4N18 HaBeLEHMA LW/laka Ha onbITHbIX nnaskax Il rpynnsl nameHsncs ot 0,8 o 2,5 T Ha
nnaeky un B cpegHem coctaensan 1,48 1 (5,32 Kr/T), Ha cpaBHUTENbHbIX NiaBkax - 0T 1,1 4o 1,6 T Ha nnaBkKy u
B cpegHeM - 1,43 T (5,12 Kr/T) - pucyHoK 2.

1,2
0,97

0,6

X o

0,4

S|

0,2

| rpynna Il rpynna Il rpynna

B ONbITHblIE EMCpPaBHUTE/IbHbIE

PucyHok 1 Pacxog TLUC (onbiTHbIE MNaBKK) 1 NNaBUKOBOTO LUMNaTa (CPaBHUTENbHbIE NIAaBKN)
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PUCYHOK 2. Pacxop U3BECTU Ha OMbITHbIX 11 CPaBHUTE/bHbIX MiaBKax

Pacxop antoMrHMA Ha pacKUC/IEHME L1aKa Ha OMbITHbIX nnaskax | rpynnel n3meHssnca ot 0 go 0,27 T Ha
nnaeky u B cpegHem coctasnan 0,16 1 (0,57 Kr/T), Ha cpaBHUTENbHbLIX NnaBkax - 0T 0 4o 47T Ha NnaBkKy W B
cpegHem - 0,19 1 (0,67 Kr/T).

Pacxof antoMMHKA Ha pacKUCNeHMe LWaka Ha onbITHbIX nnaskax Il rpynnel nsmexsanca ot 0,06 go 0,27
T Ha NnaBky W B cpegHeM coctasnan 0,17 1 (0,6 Kr/T), Ha cpaBHUTENbHBIX NiaBkax - oT 0 o 0,48 T Ha Nnasky
n B cpegHem - 0,18 T (0,65 Kr/T).

Pacxop antoMvHMA Ha pacKUC/IEHME LWaKa Ha OnbITHbIX nnaskax Il rpynnel nsmensnca ot 0,05 go 0,19
T Ha nnaBkKy un B cpegHem coctasnsan 0,14 1 (0,49 kr/T), Ha cpaBHUTENbHbIX NnaBkax - oT 0,10 go 0,3 T Ha
nnaeky u B cpegHem - 0,16 1 (0,57 Kr/T) - pucyHok 3.

CreneHb fecynbypauum 0T BbliNycKa [0 FOTOBOr0 Ha OMbITHLIX Mnaskax | rpynnbl B CpefHEM
coctasnsana 23,3 % (n3meHsanace oT 4,5 go 60,7 %) 1 Ha cpaBHUTENLHOM MeTanne B cpegHem 23,0 % (ot 0 go
68,0 %).

CreneHb pecynbypauuy 0T BbiNycKa 40 TOTOBOr0 Ha OMbITHbIX NnaBkax Il rpynnbl B cpefHem
coctasnsana 30,9 % (n3meHsanack ot 12,0 go 60,9 %) 1 Ha cpaBHUTENbLHOM MeTanne B cpegHem 30,05 % (ot
4,8 0o 65,6 %).
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CreneHb fecynbypauun 0T BbiMycKa A0 FOTOBOrO Ha ONbITHbIX niaBkax Il rpynnbl B cpegHem
coctaBnsana 43,3 % (n3meHsanack ot 21,7 go 88,9 %) 1 Ha cpaBHUTENbHOM MeTanne B cpegHem 42,0 % (ot 20,0
[0 65,8 %) - puCyHOK 4.
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PrcyHoK 3. Pacxog antoMUHUS ANs PaCKUCNEHMS LWNaKa Ha OMbITHLIX U CPAaBHUTEbHbIX NNaBKax.
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PucyHOK 4. CTeneHb gecynbdypaumm MeTanna Ha OnbITHbIX U CPAaBHUTENbHbIX MaaBKax

B cpefHem no onbITHbIM U CPaBHUTE/IbHBLIM TPyMnaM MapoK MoayyeHbl ClefytoLLne pesybTaTbl:

1Pacxog TLUC Ha onbITHbIX NiaBKax ¢ cogepxaHnem cepbl Ha Bbinycke oT 0,020 % n 6onee cocTaBnsn
0,24 T Ha nnaBky (0,88 Kr/T), pacxod NnaBMKOBOIO LUMATa Ha CPaBHUTENbHbIX NnaBkax - 0,22 T Ha nnaBky
(0,79 kr/T).

2 Pacxog 13BeCTU Ha HaBefeHMe LWiakKa Ha OMbITHbIX NnaBkax coctaBnsn 1,50 T Ha nnaBky (5,40 Kr/T),
Ha cpaBHWUTENbHbIX NnaBKax - 1,49 T Ha nnaeky (5,35 Kr/T).

3 Pacxof antoMUHUS 418 paCKUCNEHMS LWNaKa Ha OnbITHbIX NiaBkax coctasnsn 0,16 T Ha nnaeky (0,59
Kr/T) Ha cpaBHUTENbHbIX NnaBkax - 0,18 T Ha nnaeky (0,65 Kr/T).

CpefHsas cTeneHb fecynb{ypaumm Ha MaccuBe OMbITHbIX NAaBoK cocTaBnsina 29,3 %, Ha OnbITHbIX 29,4
%.

Vicnonb3ys gaHHble, NOMyYeHa 3aBMCMMOCTb CTeneHn gecynbypaymm oT pacxoga TLUC - pucyHok 5.

BnnaHve cooTHoweHus pacxoga TLUC K pacxofy W3BecTu NoKa3aHO Ha pUCYyHKe 6.
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PucyHok 5. BnusHue pacxoga TLUC Ha cTeneHb fecynbdypauum MeTanna

PucyHOK 6. BnnsHue cooTHowweHms pacxoga TLLC K pacxofy M3BECTU Ha CTeneHb Aecynbgypauun.

Kak BMAHO 13 pUCYHKa, 3aBUCUMOCTb HOCUT CNOXHbIM XapakKTtep, Ha4ynHaa ¢ MHTepBasla COOTHOLLUEHUA

TLUC K pacxogy n3sectn 1:5,6 NpoMCXOANT CHKEHUE CTEMEHN Aecynbypauny MeTanna, 3a CYET CHUKEHUS
XUILKOMNOABMXXHOCTU HaBeAEHHbLIX LUIAaKOB.

Cpean nmpoumx Apyrux napamMeTpoB, CyMMapHblii PacxXoj LUMakoo6pasytolmx MaTepuanoB Tak e
OKas3blBaeT B/INSHME Ha CTENEHb AeCyNbdypauuy MeTanna - pUCyHok 7.

PucyHOK 7. BnnsHue pacxofa LWiakoobpasyowmx maTepnanos Ha CTeNeHb gecynbgypaunu.
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B cpaBHeHue ¢ HCIOIB30BaHHEM IITIABUKOBOTO IINATA, HCTIOIB30BAHHUE MATEPUAIOB coaepkamux A1,0s,
B KaueCTBE PAIKIDKHUTEII IIIAKa, OTPAHWYCHO B Y3KHMX HHTEpPBATaxX pacxoJoB. Tak Kak JaabHEHIIEe
MOBBIIICHUE COACPIKAHUS JAHHOTO OKCHAA B IIJIAKC MHPUBOAUT K oOpatHomy 3(h(EKTY U MPOUCXOIUT
CHIDKCHHUE KUIKOIOABIKHOCTH LITAKa.

B 10 x¢ Bpems, mpH HCMOIB30BAHUM IIABHKOBOTO IINATA, VBEIMUYCHHUEC PAacX0a MITaKoOOpa3yrOIIHX
MaTepHUaIoB HE MPUBOAUT K CHIDKCHHUIO CTCIICHU ACCYIb(ypalvi METalIa, Tak KaKk B OCHOBE CBOCH ILImar He
cogepxkut Al,03 v OH HAXOAUTCS B TOCTOSHHOM KOHLCHTPALMH B IITaKe HE 3aBHCHMO OT pacxoja
IJIABUKOBOTO mmata. B Toxe BpeMs, ACHCTBHC TUTABHKOBOTO IIIATA KPATKOBPCMCHHO.

Bw1600bi

1. Ucnonp3oBanme THIC (bupMEI «Pumetix» B3aMEH IJIABUKOBOTO mnaTa Ha
miaBkax  Tpelyromux  aecyapdypanuu  (COACPKAHHE CCPbl B METAUIC HA  BBIIYCKE  OT
0,020 % u Gonee) He OKa3aIO CYLICCTBCHHOTO BIUSAHUS HA H3MCHCHHE TEXHOIOTHH JECYIb(ypaliy MeTaina
Ha YIIK. Tak, cpeansst crenenp Aecynbdypaumu meramia cocrasiiia 293 %, mpu HCNOIb30BaHHH
mIaBuKoOBOro rmmara 29.4 %.

Haubonee Buammeie pesyabrarsl nocturaytsl Ha I m Il rpymme mapok cramu, mpu MpakTHYSCKU
OJUHAKOBOM PACXOJC H3BECTH, NMOHWKEHHOM PACXOAC ATIOMHMHHS IS PACKUCICHHS IIJIaKa, HO BBICOKUM
pacxozoM THIC mo OTHOWICHHIO K MIABHUKOBOMY IINATY, YTO OOBICHACTCS HEOOXOAMMOCTBIO TOCTHIKCHUS
ontumaneHoro coaepxkanug Al,0O; B mutake.

2. PacxoJ U3BECTH MPAKTUUCCKU OCTATICA HA MPEKHEM VPOBHE, B cpeaHeM - 5,40 kr/t npotus - 5,35 kr/t
Ha CPABHHUTEIBHOM METAIC.

3. Ilpou30mu10 HE3HAUYUTEIPHOS CHIDKCHHE PACX0Aa aTIOMUHUS s packuciacHus mpiaka ¢ 0,65 kr/t
(cpaBuuTenpHOM MeTawie) A0 0,59 Kr/T Ha OMBITHBIX TJIABKAX.

4. Pacxog THIC B cpeanem cocrasmsia 0,88 kr/t, pacxo miaBukosBoro mmara 0,79 kr/t.

5. CHmxeHue 3aTpar Ha Jecyib(yparyio Ha ONBITHHIX TUIABKAX COCTABHIIO!

a) Ha [ rpymme - 0,20 $/1;

6) =a Il rpynme - 0,05 $/1;

B) Ha III rpymme-0,13 $/r.

B cpenHeM mo ombITHBIM MIIABKaM CHHJKCHHUE 3aTpar Ha Aecyabdypaunto cocrasuio 0,12 $/t.

6. Onrumanensiii pacxoa THIC ans waseaeHus wiaka Ha YIIK waxoaurcs B untepsane ot 0,1 go 0,25
T Ha IJ1aBKY.

7. OnrumansHbeId nHTEpBan cootHomenusd pacxona THIC k uzsectu - mo 1:5.6, mpu 3TOM CyMMapHBIHA
Pacxo HMLIAKOOOPa3y FOIIUX HE MOJDKCH MPEBhIaTh 1,8 T HA TIABKY.

Crnucox numepamypui

1 Hypymranues A X., Ilatpun A.B. Mcnone30BaHue TBEpABIX LUIAKOBBIX CMECCH HAa YCTAHOBKE MEYb-
ko1 // Becthuk K'Y . — Temupray, 2017. - Ne 2(17). C. 41-45.

2 Texnonornueckas uHcTpykius TU CK-07-2012 «O6paboTtka meranna ans MHJI3 Ha ycranoBKax
«IICYb—KOBII.

T.P. Tymmues, C.A. Cvaunos, E.K. Myxambetramues, A.C. bunereHos
«emimr-nenn arperarrapbiHaa 60JATTBI KYKIPTCI3A€HAIPY TEXHOJIOTHSICHIH JKETLIAIPY

Typaengiprim G6oaarter 300 ToHHA GONAT KYIO MIENETIHE 9K HETi31HACTT KaTThl IUIAK TY3ETIH
KOCHAIAPMEH KYKIPTCI3ACHAIPY MPOLICCIH 3CPTTCY HOTHKEICP] KSATIPLITCH KOHE MEIIITCH THIC
Ta3apTYIbIH OCHI OAICIHIH KeHOIp epeKinenikrepl HakTeUIaHFaH. KpeMHUHAIH opTypmi KypaMel
0ap METalIABIH CamachlH JKaKcapTy, OOMaT Kyl MIeMIIITCPIH KalTa KOMIPTEKTI TeceyIiH
OCPIKTIrIH apTTHIPY, COHAAN-AK SKOJIOTHSUTBIK YKaF,JakiJpl KAKCAPTy YIIH KYPaMbIHAA 9K TICH
daroc Marepuansl Oap MIEACKTerl OOMATTH OHACYTC APHAIFAH LITAK KOCHACHI KOJJAHBIIIBL.
O3IPICHICH KYKIPTCI3ACHAIPY PEKUMIH CHI13Y YCHIHBLTAIbL.
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Tytiin co30ep: KYKIPTCI3ACHAIPY, "MEII-IIeMIIITI" OpHATY, KOXK, 0K, KOCIa, GaTKbITY, MEMIlLL,
METAJLABI 6HICY.

T.R. Tushiyev, S.A. Smailov, Ye. K. Mukhambetgaliyev, A.S. Bilgenov
Improvement of steel desulphurization technology on the «ladle — furnace» units

The results of the study of the process of desulphurization of converter steel in a 300 - ton steel
ladle with solid slag-forming mixtures based on lime are presented and some features of this
method of out-of-furnace refining are clarified. To improve the quality of metal with different
silicon content, increase the resistance of the lining of steel ladles, as well as to improve the
environmental situation, a slag mixture for processing steel in a ladle containing lime and
fluxing material was used. The developed desulfurization mode is proposed for implementation.

References
1 Nurumgaliev A H., Patrin A.V. Ispol'zovanie tverdyh shlakovyh smesej na ustanovke pech'-kovsh //
Vestnik KGIU. — Temirtau, 2017. - Ne 2(17). S. 41-45.

2 Tekhnologicheskaya instrukciya TI SK—07-2012 «Obrabotka metalla dlya MNLZ na ustanovkah
«pech'—kovshy.
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XK.B. Anpamypatos!, C.A. Cmaunos!, E K. Kyat6aii', A.b. Myxamberkanues!,
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! Kapasanowvr unoyempusiawix ynueepcumemi, Temipmay ., Kazaxeman
2«KP MIIIKKO ¥O» PMK ¢unuanv: JK. O6iutes am. XMH, Kapasanowr, Kasaxcmar

CyiibIK BAHHAHBIH THAPOAUHAMHKAJIBIK KYiiH (PM3HKAJIBIK MOAeIbAeY

BonatTel nemreH TEIC OHACY YPAICTEP] MCH TEXHOIOTHSUIAPBIHBIH JKETUIAIPIITCH HYCKATAPBIH
93ipIey koHe TabBICThI HTepy, Oip XKaFbIHAH, CYHWBIK BAHHAHBI YPJICYIIH OPTYPIl dJicTepi MCH
PeKUMIEpIMEH Oipre JKYPeTiH KyOBIIBICTapFa TCOPHSIBIK KOHE IKCIICPUMEHTTIK 3€PTTEYIICD
JKYPri3yal, CKiHIII KaFBIHAH, PECYPCTAP MEH JKOHE SHCPTUSHB YHEMACHTIH TEXHOIOTHSIAPABI
KYPy YLIIH ajbIHFAaH HOTIDKCICPAlI NPAKTHKANBIK KONMAAHYIbl Kamtuapl. [lem-memim
KOHBIPFRICHIHIA 00IaTThI MEMITCH ThIC OHJACY YPAICIHIH MATCMATHKAJIBIK MOC/ YCHIHBIIFAH.

Tytiin co30ep: Gonar GaIKpITY LIEMIII, MOAETb, CYWBIK BAaHHAHBI YPICY, «IICHI-LIOMILD)
KOHBIPFBICH], KYHBIHAATKBILI, OIPKENKIIEY, Macca aaMacy.

Kipicne

IetreH ThIC OHACY METATLTYPrHSICHI OYTIHAC KOJIIAHBICTAFBl METAILTYPTHSLIBIK Ka0ABIKTAP A6l TYOCTCHI
KalTa KaHAPTYAbl KAKET CTICHTIH, KYPaMBIH HAKTBI PETTCY ApPKBLIBI METANIBIH KBI3METTIK KACHCTTEPIH
JKOFapBIIATy, KYHBUIFAH METANIBIH KYPBUIBIMBIH XKAKCAPTY KOHE OANKBIMAHBI 3USHABI KOCHANap MCH METANI
€MEC KOCBUTBICTAPAAH Ta3apTy CHUAKTH METAII CANIACHIH apTTHIPYABIH OlpACH-01p KOMKETIMIL Kypaisl OOIBII
Tabbinaael. EXiHING JKaFbIHAH, HEIITEH THIC OHACY METATUTYPrHACH METALTYPIHAIBIK KCIICHHIH OHIMIITITIH
aprreipyra MyMmkiHZik Oepeai. CoHApIKTaH OYriHAS O TCXHOJOTHSUIBIK YPAICTIH MIHACTTI 3JICMCHTIHE
afiHanael. byn skargaiina ¢H KapamnabbiM JKOHE KCH TapajFaH 9ic - OWI MIeMIIITerl METAIAbl HHEPTTI KOHE
OcliTapan razmapMeH ypiaey Oombinm TaOblmaipl. OQACTTE, MEIITCH THIC OHACY KE3iHIAE Keaeci Mocenenep
nIenrinesni:

1. Metamapl KypaMbl MEH TeMIepaTypachl OOHBIHINA Y3IIKCI3 KYIOFa AadbiHAAy, OV, CH alAbIMCH,
HETI3r1 JIETIPICyI 3IEMEHTTEPAIH KYPaMbIHAAFHI Tap WEKTEPre CHy Al Olmaipesi.

2. Meranapl 3uAHABI KOCHATAPAAH KOHE Ta3apTyIIbl  KOCHATApAblH METAII  BaHHAHBIH
KOMITOHCHTTEPIMEH ©3apa SPCKETTECY OHIMACPIHCH Ta3apTy.

3. dyrepoBkameH, aTrMocdepaMeH JKOHE KOKOeH OankpiMaHbBIH (haza apanblK HIeKapatapblHAAFbl
YPAICTEPALH aJAbIH ay HeMece Oacy.

SFHH, KypaMIbl PETTEY CAaChIHAAFHI NIEIITCH THIC OHICY METATYPTUSCHHBIH aJIBIHAA TYPFaH OapIIbIK
MiHACTTEpAl 2 Tomka Oenyre OoJjaabpl. JCTIpACyHIl KOCHAJApAbl CHITI3TCHHCH KCHIH METajgbl HAKThI
OIpKEIKLICY KoHE opTypul (haza apasiblK IICKapaaapia Macca ajaMacy ypaicTepi. OAeTTe, Oy Maceaenep
0enek KapacTHIPBIIAIbI JKOHE Imemiieni. Anaiga, Oya Tocim gaycel3 eMmec: Olp JKarblHaH, JIETipiaeyIi
KOCHaIap/ (sl CHI13MCHHCH KCHIH, 9ACTTe, OATKbIMAAA OCBI JICMCHTTIH KOHLCHTPALMACH OOUMBIHIIA OipTeKTI
eMec OOMBIN KaHa KOUMal eI, COHBIMEH Katap (asa apanblK eKapanapia KapKplHABL ypAicTep Oacranansl,
OUTKEHI opTYpl (paza apajblk MICKAPATAPMEH KOCIAHBIH KOFAPBl KOHLICHTPALMACH 0ap METALI KeJIeMICpl
Gatimaneicanpl. ExiHm skarbiHaH, (aza apamblk e3apa OpPeKeTTeCY VPAICTEpiHIH KypyiHe OaIaHBICTHI
Giptekti eMec Gonaapl. Ocplnaiima, Oipkenkiney koHe ¢aza apaiblk e3apa opeKeTTecy ypaictepi Oip-OipiMeH
THIFbI3 OAMIAHBICTHI - OJIAPABIH KE3-KCATCHIH CKIHIIICIH SCKEPMECTCH 9T CUIIATTay MYMKIH €MEC.

YnkeH CHIHBIMABUIBIKTBL GONAT KYIO MIOMIMITEPIHAC METAIABL JKETULAIPY KEe3IHAC YpJey rasbl CYHMbIK
METAJIBIH Napaliciab KabaTTaphlH KO3FANbICKA KENTIPel, O3 TeK METAIT MEH KOJKIbI JKAKCHl apaNacThIpyFa
FAHA €MEC, COHBIMCH KATap CHII3UICTIH MaTepHaIJapAbl, KbIIIKBUICHI3IAHIBIPFEIITAPABL  JKOHE
MoIudHKATOpAAPABI CPITYTE, METANAB TeMIIepaTypa OoibIHIIa OlpKeKineyre xaraal xacaiast [1].
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BankprTyapiy Oactankel mapaMeTplepiH €CKepe OTHIPHIT, O0MaT KYIO MOMINNHAS METAIABl JKETUIAIPY
KE31HC Ka3IpAlH 631HAC METAIAbI HHEPTTI ra30cH YPICYAiH SPTYPII TCXHOIOTHSIBIK 9ICTEPl KO AAHBLIAIbI,
OHBIH IIIIHAC SHJCICTIH METANIbIH XHUMILUIBIK KypaMbl MCH TeMIepaTypachl OoMbIHIIA Oipkenki erymi
JKEIENACTYTe KOJ JKETKI3e OTBIPHIN, WHEPTTI Ta3AblH MIBIFBIHBIH peTTeial [2]. Am uHEepTTi razasl Oepyaiq
afiHanmMansl pekuMi Oap TEXHOIOTHSHBI ICKE achIpy MbIHAIAH apTHIKIIBUIBIKTAPARL ATVFa MYMKIHAIK Oepai
[3]:

- «meur-teminny KoHAspFeichiHAA (ITHIK) meranasr eHACY KE3IHAC 3ICKTP SHCPTHSICHI IIBIFBIHBIHBIH
a3aI0Bl;

- HHEPTTI ra3 [BIFBIHBIHBIH a3aI0BI;

- OHJCY Y3aKTBIFEIHBIH KBICKAPYBHI;

- 00JaTTHIH METAILT EMEC KOCTIANAPMCH JIACTAHYBIHBIH TOMCHICYI.

3eprreyaiy Herizri mingeri [IIK - na GankpimMadbsl UHEPTTI ra30eH KYHBIHAATHIN YPICYl KOIAAHBII
OHJCY Ke3iHAC OaJKbIMAHBI APANACTHIPY MCH OIPKCAKIICYAIH OHTAMIBl PESKUMACPIH Ocariiey Oombin
TaOBIIabI.

INMIK - xa GankeIMaHbI a3 aFBIHBIHBIH KYHBIHIATKBIIIBIH KOIJAHA OTBIPHII OHACY YpAlCiHAC OaTKbIMaHbI
apanacThIpy KEJISCl MICEICICP Al MICHIYTe MYMKIHIIK Oepei:

- [IOMIIITETI CYWBIK META/UT BAHHACHIHAA TOKBIPAY AlMAKTAPbIHBIH Maiiaa 00TybIH 0OIABIPMAY;

- IIeMIMTErT METANABl CaMalbl ApaNacTEIPYFA KON JKETKIZY, Oy METangbl XUMISUIBIK KYPaMbl MCH
TEMIICPATYpPachl OOHBIHIIA KAKCH OIPKEIKLICYTE BIKIAT CTC/II;

- WeMIIITE METATABI YPIEY VIOiH aproHAbl YHEMIACYTE KO JKETKI3Y.

Ocpunaiima, xymeIc anasiHAa daza apatblk mekapanapaa SipkeIkiaey KoHe Macca anMacy YpIICTEpiHiH
aKpIpamMac OalIaHBICHIH YKOHE €3apa OCEPIH €CKEPE OTHIPHIIN, «DoNaT OATKBITY MeMIIi» XKYHECIH CHIIATTAY
MIHIACTI KOWBLIABL. ByJl MOCEICHI IICUIVIIH HOTHKECI JKYHEre TCXHOJOTHSIIBIK 9CCP CTYIHC OalIaHBICTHI
METAJIBIH KypamMbl MCH OHBIH OIPTEKTI €MECTITiH OOMKayFa MYMKIHAIK OCEPETiH CTOXACTHKATBIK MOJCTb
0OJIYBI KEPEK.

Onutey namudicenepi Hcane 0aapovl MAIKbLIAY

MeTamryprusablK, KOHABPFRIIAPIA JKYPETIH THAPOIMHAMUKAIBIK, JKBITYIBIK JKOHE XHMHSJIBIK YPAICTED
JKOFaphl TEMIIEpPATypaMeH, OCICCHOI KOXKTAPABIH OCEPIMECH JKOHEC KON MONINCPAC 3HSHIBI raszgap MCEH
abpa3uBTIK IMaH TOPi3Al OemmekTepaiy OomHyiMeH cunarTanarbiael Oenrim. COHBIMEH KaTap JKYMBIC 1CTEN
TYPFaH OHIPICTIK KOHABIPFBLIAPAA 3CPTTCYJICPAL KYPri3yre OHAIPICTIK VaKBITThI KOFAITY (DAKTOPBI
adTapabIKTal KSACPTI TYFbI3a/IbI.

MyHa# skaraaiga, CoHgai-aK 3epTTey OapBICHIHIA KAHA TEXHUKA MCH TCXHOIOTHSIAPABI KYPY KE31HIS
TYBIHIAAWTBIH MOCCACIICPAl MICINYAIH C©H KOJAMIBI 9MiCI (PU3HKAIBIK JKOHE MATCMATHKAIBIK MOJICIbACYII
KOJIaHy OOJIBII CAHATYBI KEPEK.

MogenpaeyaiH CaHIBIK d4ICTepl OOHBIHINA KOITEICH OKYIIBIKTAP MEH HycKayiasikTap Ocarim. Omap
MOJCIBIACYIIH CAHIBIK OMICTCPIH KONAAHYABIH OPTYPJl ACHICHIHES aApHAIFAH, KYPBUFAH AHBIPMAIIBIIBIK
CXeMachIHBIH,  (PM3MKAABIK ~ MarbIHACBIHA ~ Oaca  Hasap  aygaparbiH  «(H3HKAIBIKTAH»  Oacrar
«MaTCMATHKAIBIKTaH»  (QAHBIPMAIIBLIBIK — CXCMaJapbl  TCOPUSCHIHBIH ~ HETI3T  MACEICICpPl, OMapAbIH
TYPAKTBLIBIFBI MCH KHUHAKTATYBIHBIH J2JCM xoHE T.0.) askrabigapl. TypOVYACHTTI OPTaHBIH aKyCTHKABIK
JUArHOCTHKACHIHBIH MYMKIHIIKTEPl OPTAHBIH OOIIHY IMEKAPACHIHIAFHl VIbTPAIBIOBICTHK TOIKBIHIAPIBIH
mameipay KyObLITBICHIHA HETI3AC/ITCH KOHE COJT CCOSITI META/LUTYPIHSUIBIK, KYHEICPre KOIAAHBLIAABI. ATar
alTKaHaa, OV CYHBIK BAHHAJAFBI T'a3 MOIIIICPIH AHBIKTAYFa KATBICTHI.

3eprreynep [4] crpatuduKanusHbIH O0JIMAayBIHBIH KETKIIIKTI ITAPTH - TCHCI3AIK CKCHIH aHBIKTAIbI;

R,-:AP-LZH (D)
P uo
myHzaarbl Ri - Puuapacos cansr, Ap - KabaTTap ThIFBI3ABIFBIHBIH AUWBIPMAIIBLIBIFEL, H = h;+ h> - 3KOFapFhI
JKOHE TOMCHTI Ka0aTTapIplH TCPSHIITI; 2/ g - BEPTHKAJIb OOHBIHIIA MAKCUMAJIIBI KbLIAAMIBIK,

CrIfBIMIBLIBIK, TTApaMeTpaepiHiH (TyO1, 6oc OSTi) KabaTTapIplH KO3FAIBICHIHA 9CePl OOaMaInbl OOIFaH
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JKaFaaiaa, TYPAIH KPUTCPUSUTBIK TOYCIIITITTH alKbIHAAY bl OOJTBIN TaObLIAIbI:

3
c=Re__ "o )
Ri g-v-Adpp

MyHAaFbl Re - PEHHONBAC KPUTSPHLAL;, U - KHHEMATUKAIBIK TYTKBIPJIBIK,

«C» xpurepwmiii CyHBIKTHIK KaOaTTapbIHBIH arbic OiriHiH OCTIHIH MIIOIHIH aHBIKTAalAbpl. by perre
atikera mekapa C < 150 kesinge, an «anbik emec» - C > 1650 ke3iHae OpbIH alaibl.

Cy ywin Ap / p = 0,002+0,05 kareiHace! Oenrimi. Kapacteipeinatein skarpaiina, 20°C remneparypaaa
kepcetiares karbiHac 0,004 - ke TeH Gonazpl. ['a3 aFrbIHBIHBIH 9CCPIHCH BAHHAHBIH TOMCHT1 OOTITHAST1 CYIbIH
BaHHA OCTIHE KO3FAJIBICHIHBIH OpTama ®euiaaMasiesl 0,5 M/c kypabiasr, Oy (3) Teragyre caiikec keaeal [3]:

Ve="V,-[1-195(r/R)], 3)
MYHJAAFbI V, - CBIMBIMABLIBIK, OCI OOMBIHINA CYHBIKTHIK KbLIIAMIBIFBI, ¥ - AFBIMJAFBl PAIUYC, R - KOMIPIIiK
paguyCHl.

O3 xeseringe V, = 0,115 - V,Re®’, mynaarst V), - KOMpUIIKTiH KO3FATy KbUTLAAMIBIFBI.
Kepceriaren toyenainik auametpi 0,5 m aeitiari 6apOoTak bk OaraHaapaa TCKCSPLITeH.
Conna, H = 0,3+0,5 m 6oaran ke3a¢:

_0002-981-H

Ri
0.5

=0,0235+0,0382

Conppiktan OSpUITCH HAKTHI KaFgainapaa crparuduxanus commaiiapl. CyHbIK METAIIBL YPJICY KE3IHAS
Keneci MoHAEpAl KabbLigaiivei3; p. = 7000 xr/y’; H =2+2.5 m.

Meranasl razmapMeH YPICY HOTHIKECIHAC OHBIH CHIFBIIYBI aHTApIBIKTAH ©3repeil, THIFBI3ABIFEL a3
esrepeni (0,2% werinae), seau Ap / p = 0,002,

Ilemimreri MeTaIaBIH KO3FAIBIC JKBUIIAMIBIFBIH (OHBI Ta30CH YPJICY KE3IHIC) TOMEHACTI TCHACY ISPl
KOJIaHy apPKbLIbI AaHBIKTayFa OOMaIb:

d d d
U—u+V—v:——p+D'V2'U'l; (4)
d d d ,,2
r z r
d d d
ULy V=L yy2.y; ()
d d d
r z z
d—”+d—"+z:0; (6)
d d r
Id z
d—C+Ud—C+Vd—C:D-v2-c; ™)
d d d
t I z

MYHIAFbI V2 _ ﬁ i ﬁ 4 i . i - Jlanmac omepartopsl; u, V - COUKECIHINS 7 JKOHE Z OChTEPl OarbITHIHAA
d2 d2 rd
7 z r
METAJII aFbIHBIHBIH KBLUIAAMIBIFBIH KYPAYIIBLIAP, L %KOHE 1) - KHHEMATUKAJIBIK TYTKBIPJIBIK xkoHE Auddysus
KO3 PULTUCHTTEPI; { - YAKBIT.

[6] xyMBICTA aBIHFAH SKCIICPUMEHTTIK ACPCKTCPAL KOHE TCHACYICPal Koagana oteipeim, V.= 0,5 m/c
amamer3. by xxarnatiga;

49



BECTHUVIK K1y Ne 1 (32) 2021 e.
Pa3den 1. «kMemannypausi. TexHonoauu HO8bIX Mamepuasos»

_0,0014-9,81-H
0.52

Ri =0,109+0,137

Tinti Ve = 1 m/c Gonca aa, Ri canwl 0,097 MoHIHE He, SFHH CTPaTU(UKAL OPbIH ATAThIH KPUTHKATIBIK
0,1 - re ote xaKpiH. COHBIMEH KAaTap METATIBIH KOPCETUITCH KO3FATBIC JKBIIAAMIBIFEl KOHBEPTECPAE YPICYIE
KaTBICThI CKCHIH aTall ©TKCH JK6oH, cc0e01 OHJa YPIIC IIOMIIIKE KaparaHaa d/IACKANAa KAPKBIHIbL KYPSII.

Bynan merrateiasl, (Pruuapacon kputepuiii GOHBIHING) OHECPKICINTIK MEOMIIITE CYHBIK OOIATTH Ta30cH
YPICY KE3IHAS THIFBI3ABIFBI OOUMbIHINA OIPTEKTI emec Oosbin Tadbuiaapl. CoHABIKTAH OOMATTHI MOJACIBACY
peTiHAe CYHBIKTHIK - CYBIK TYIOB CYIBl MAalAanaHy TOMBIFBIMCH Iypeic emec. BypeiH ¢y Mozensaepingeri
Y3IOIKCI3 KyMMagarbl CYHWBIK METAIABIH alHAIBIM aFbIHIAPBIH 3EPTTCY KE3IHAC [6] MeTanmpl MOACIbACHTIH
cyasl mamMameH 40+60°C TemnepaTypara JeHiH KbI3ObIPY OPBIHIABI ACT TaHbUIAB. by skarmaiina ym Herisri
YKCacTHIK Kputepuinepain Re, Fr, We CoWKecTiriHE KOHE CY MCH CYHBIK OONATTBIH KHHEMATHKATBIK
TYTKBIPJIBIFBIHBIH COUKECTITTHE KO KETKIZLIII.

Kapacrtoipeuiein oteipran skaraaiiga cyaet S0°C - ka aeitin ke3apipy kesinge Ap / p = 0,011, an Ri =
0,129+0,214, 6y PuuapacoHHBIH YKCACTHIK KPUTEPUHIHIH COUKECTITIHE KO XKETKI3Y YIUIH SKETKLTIKTI.

lNuapoaunamukanelk  Mogeapaey kesinae (1) TEHCI3MIKNCH CHMATTATFAH — CTPATU(UKALMSHBIH
0ONMMaYBIHBIH JKETKUTIKTINIK [MAapThl TEMICPATYPATBIK OPICTEPAIH YKCACTHIFBIH pactamaibl. COHFBICHIH
COMKECTEHAIPY YIUIH KOCBIMIIA TY3ETY TEMITCPATYPATIbIK KPUTCPUHIH €HI13Y KEPEK:

I=a, S/0, ()
MYHJAFBI g . ja
S

n|~

0:

MeTamnyprusiblK, MIeMIIITEPAS KOFAPBIAA aTAJIFaH KATBIHAC CAIBICTHIPMAJIBI TYPAS a3, COHIBIKTAH
KOJIICHCH arblHAAP apachIHAAFbl €3apa OPEKETTECY MaHBI3AB OoJbIn TaObinazpl. byn karmaiina yKcacThIK
KPUTCPUHIHIH KEIECl TYP1 KOJIAM/IbI OOIBIT TAOBLIAIbL

g B-AT-h7 g B-AT-h
k-u u12
MYHJAAFBI 5 - CYHBIKTBIKTBIH TCMIICPATYPAMECH 63repiciH OalIaHbICThIPaThiH KO3(duimeHT (cy yuiu 5= 1,5 -
10* rpax’); k= u; - hy.

=idem ©)

AFBIHIAp apachlHAAFBl KyWITEp ejaeym OonraH skarmadima (¥ = u; - B KE31HAE) KEAeCl OpHEK
KOJIAAHBLIAIBI:

g f-AT-B? g p-47-B

k-u u]2

=idem (10)

AWKpIHAAYIIBL GAKTOP TCPCHAIKTES apaacTeipy OOIFAH JKaFAali a TCHASY Keaeciach 0omaapl:

g-B-AT-B?

uIZ-H

=idem (1)

BapGoTtax s aiimaxTap OonMaraH KoHE [apTTaphbl OOJFAH K31
/1] B/H>> /lyﬁx. (12)

arblHIAp apachIHAAFbI apanacTeipy eneycid. COHFBICH XKOFApBAa KEATIpinreH opHEKTl (9) KoamaHyra
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MyMKiHAIK Oepeai. Erep TeHcizaik opsin anca (10) TeHACY Al KOAmaHy KaKET.

d - B/H < Jy (13)

MyHza iyb“tk = 2.1-/60.”5 ) - CYMBIKTBIK aFbIHJAPBI apachlHAArbl YHKEMC KOI(POUUMCHTI, MYHIAFbL T -

arplHIApAbIH Oyiip OeTTepiHAEri JKaHama KEPHEY, #g — KAPACTHIPBUIBIIT OTHIPFAH aFblH KHUMACHIHAAFbI
MaKCHUMAIIBl OPTaIa )KbUIIAMIBIK.

MeTtannyprusanelK [MeMIiIITEPAiH MOICITBACPIH E€CENTEY YINIH MOJEITBre TYCCTIH MEHINIKTI KBLIY
JKYKTEMECI TAOUFU IIOMILIKE TYCETIH HAKThI MCHIUIKTI JKBITY YKYKTCMECIHE COMKEC KEenyl KepEeK, SFHHU:

C'U'QM'ATM/SM:C'U'QT'ATT/ST (14)
myHzaarbel O Qi - TaOUFH JKOHE MOJC/BJCTI Ta3 aFbIHBIHBIH INBIFBIHBI, Afr, Afis - aFbIH MCH CYHBIK BaHHA
apachIHAAFbI TCMIICPATYPA aHBIPMAIIBLIBIERL, ST, Sis - TAOUFU KOHE MOJCIBICTI CYWBIK BaHHAHBIH OCTI; U -
CYHBIKTBIKTBIH MCHIIIKTI CAIMAFhI.

(14) Tenmeyai keaeciacH yCoiHyFa 00IaIbI;

QM' Aty = QT'ATT/LZJ, (15)
MyHAAFbI L1 - MOJETh MACIITAOBI.

(15) TeHaeyaeri KATBIHACTBHI JKOHE THAPOAMHAMHKAIBIK MOJCIBACY IMIAPTTAPBIH CAKTAH OTBIPHIL,
LIOMIIITE U30TEPMAIAP/IbIH OPHAIACY CHUIIATHI MOJCIIBAC ANBIHFAH TEMIICPATYPA OPICI TYPIH/C aXKbIPATHLIFAH.

laz-cyiibik xy#eciHACTI THAPOAMHAMHUKANBIK YPAICTCPAIH YKCACTHIFBIH CHUIMATTAWTBIH KPUTCPHUSIIBIK
TEH.IIK, JKAJIIIBI JKaF qaiiaa keneciaei 6omansl [6]:

(Ho; Fr; Eu; Re; We; p; 9; u; Ma; k; 1;; ;... 1) =0, (16)
myHzaarel Ho — Crpyxane kputeputiii; I'r - ®pya kputepuiil; Fu - Jitnep kputepuiii, Re - PeitHonbac

kputepuiii; We - Bebep xputepuiii; Ma - Max kpurepwuiii; k£ - Ilyaccon caubi, p; §; #; /; - THIFBI3ABIKKA,
TYTKBIPJIBIKKA, YKbITIAMIBIKKA KOHE TCOMETPUSIIBIKKA COHKEC CHMILICKC KPUTCPUIICPI:

P = (pe—pe)/ pe=pe/ pe

9. =%/ 9
u=u/w,
Z;':Z;'/Z.

(MHIACKCTEP: C - CYHBIKTHIK, T - Ta3).
Macca anmacy VpAICTEPIHIH YKCACTBIFBIH TaNAay KaKET OOJIFAH JKaFgaiga THICTI IHCKAPAITbIK
IIAPTTAPBIMEH KOHBEKTHBTI Macca Oepy meH auddy3uaabiy mudepeHInanapK TEHASYICP] KONIAHBLIA b

[7]

(Sh; Fo; Fr; Eu; Re; We; p; 8, u; Ma; k; I; L2, ... 1., So) = 0, 17
myHzaarsl Sh - Lepsya kpureputii; Fo - @ypee kpurepuiii; So - munr ([Ipanarae) kpurepuiii.

Mopaenbae aablHFAH HOTHKEICPAIH HAKTHI YPAICTSP MCH KOHABIPFBIIAP YIIH KOJAAHBLTY Bl TYPFBICHIHAH
(16) xone (17) epHEKTEPAIH TCHAITTHE KO KETKI3Y KAKET, OYJI 1C JKY3IHAC MYMKIH eMEC.

Ochiran OalIaHBICTBI YKCACTHIK KPUTCPUHNCPIH KAMTaMachl3 €TY VIOIH OJIIEMACP TCOPHSCHI
KOJIAHBIIABI, OFAH COMKEC YPICY YPAICIH KEIICCl KPUTCPHUSIIBIK TCHACYICPMEH CHITATTAYFa OOMaIbI:

f(Ho; Re; We) =0, (18)
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1-kecTefie 60MaT KYH LWWOMILLiHIH MOAENIH ecenTey HaTMXKeNepi KenTipinreH.

Kecte 6oiibiHWa CTpyxanb, PuyapacoH, BeGep KpuTepuiinepi XoHe CYWbIKTbIK KabaTblHA MEHLUIKTI
XKbINy >KYKTEMeCi LeMillTe >XaHe Mofefbfe cakTanybl Kepek, Oyn TepeH TeopuanblK Herizfe oHe
MYMKIHAIKTEPI KEH 3KCNepPUMEHTTEp XXYPrisydi KamTamachl3 eTegi.

1-kecTe. bonat Kyto WeMilliHiH MOAeniH ecenTey HaTuxenepi

Ypgic napameTpnepi LLlemiww Mogesb
AFbIHHBIH aFy Xbl1gaMAablfbl, M/C 61,3-220 63,7-300
Kputepwuiinep:

Ho w103 5,8-16,9 1,3-8,1

Re m103 2,3-2,9 1,5-2,6

We m107 7,0-29,7 1,6-27,4

Ri 0,109-0,137 0,129-0,214
CmQ mAt &v 1120 1301
KOopbITbIHAbI

3epTTeyaiH akcrnepumeHTTIK 6eniMi enwemi 500x300x300 opraHuKanbIK LWbIHbIAAH XacafaH MoAenbae
Xyprisingi. [8] >XyMbICTapblHaH ailbipMalUbINbIFbl YPAey TeK XOFapblgaH FaHa eMeC, TOMEHHEH fIe XYprisingi.
KumachblHbIH, fnameTpi 2; 4; 6 XoHe 8 MM [eHrenek connonappbl, COHAa-aK ras afblHbIH KyMbIHAATKbILL
consionap KongaHbingbl. byn petTe wWnblplwbik kagambl S/ d 0,6; 2,0; 3,0 TeH KyibIHAATKbILITAP KONAAHbINbI.
MyHga d - KyibIHAATKbILW AuaMeTpi, S - KylbIHAATKbIL KabblpFanapbl apacbliHAaFbl KALIbIKTbIK.

Xywmbicta YK-14T1 ynbTpagblObICTbIK KYPbIIFbICHl KongaHbnabl. CyiblK BaHHaHbl Xuiniri 85 Ml
ynbTpagblbbicneH eTneni abibbicTay cayneneHAipy aHe Kabbingay TyYpAeHAIpriliTepiHiH KeMerimMmeH Xysere
acbIpbingbl.

YnbTpagblObICThIK OakblnayabliH, (Y/AB) Tapany XXbingaMAablFbl >XaHe CalKeciHWe ra3 LWblfbIHbIHA
6alinaHbICTbl CYMbIKTbIK KabaTblHAAFbI ra3 MesLlepi Kypaeni cunatka ne ekeHi aHbikTanbl. a3 WhiFbiHbI a3
6onfaHga (8716 ¢ 104 m3c) YABb Tapany XbingamAabiFbl eTe Gasy TemeHgelhgi, 6yn CylblKTbIKTaFbl ra3
MesLepi LaMacbiHblH TeMeHJiriHe 6ainaHbiCTbl. a3 WhbIFblHbI 16 - gaH 23 « 104 m3c - ka AeiliH
XofapblnafaHga Y/Ab Tapany Xbligamibifbl efayip apTafbl XaHe ra3 LbIFbIHbl 0faH api >KOoFapblnaFaHia
lwamameH 6ipgel 6onbin kanagbl. Cebebi CyMbIKTbIK KabaTbiHAA ra3 LWblFbiHbI XOFapbl 60/iFaH Ke3fde YKeH
Kenipwiktep nanga 6onagbl, onap KabaTTbl «Tecedi» XaHe WeMill KeneMiHAeri ras MenwepiHe acep eTnengi.

LLemiwTeri CYMbIKTbIK TbIFbI3AbIFbIHbIH NYNbCALUACLIHbIH, ©3repyi oHfafbl Y[B - HblH Tapany
XbINAaMAbIFbIHA YKCAC EKEHAITT aHbIKTanAbl. ©3 Ke3eriHie CYMbIKTbIK ThIfbI3fbIFbIHbIH, My/bCALMAChI BAHHaFa
6epineTiH ras afblHbIHbIH MYy/NbCaUMACbIMEH HeMece OHbIH AUCKPETTINIriMeH aHblkTanagbl. Y4B Tapany
XbINAaMAbIFbIHbIH €N1eyCi3 e3repyi, AFHU CyiblK BaHHaHbIH, 6asy apanacysbl, kasipri yakblTTa KabbligaHFaHaai
LUeMILITiIH KabblpFanapbliHa XXaKblH EMEC, OHbIH apanblK aliMarblHAa baikanafb!.

XKannbl xafganga, gpypma KyWblHAATKbILWITapPb!l KabaTTaFbl CYMbIKTbIK ThIFbI3AbIFbIH TEHECTIpeai XoaHe
Cy/blK BaHHaHb! apanacTblpy YPAICiH KapKbiHAaTaAbl.
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K. B. Annamyparos, C.A. Cmaunos, E K. Kyar6aii, A b. Myxambertrkanues, E.K. MyxamOerranvcs
q)nsn'leucoe MOACJIHPOBAHUE THAPOAHHAMHYECKOI0 COCTOAHUSA ?Kl/l).]KOﬁ BaHHbDbI

PaspaboTka 1 ycIemHoe 0CBOCHUE YCOBEPIICHCTBOBAHHBIX BAPUAHTOB MPOLIECCOB BHEMICUHON
00paboTKH CTanM H TEXHOJNOTMU MPEANONAracT, ¢ OJHOW CTOPOHBI, MPOBCACHHC
TCOPETHUECKUX M OJKCIICPHUMEHTAIBHBIX HCCICIOBAHMH  SBICHHH, COIPOBOMKIAFOIINX
pasNuYHBIC CIOCOOBI W PEKUMBI MPOAYBKU JKUAKOH BAaHHBI, a C APYTOH, MPAKTHICCKOC
HCHONb30BAHUE MOIYUYCHHBIX PE3YIBTATOB IJIS CO3JAHHS PECYPCO- M IHEProcOEperarmmx
texHoaorui. [Ipeacrapnena marematiyueckas MOAECTb IPOLIECCA BHENICUHOH 00paboTKH cTanu
HAa arperare nevdb-KOBII.

Knrouesvie cnoea: cranennaBunbHBIA KOBILI, MOJEIb, MPOAYBKA MKHIKOW BAHHBI, arperar
«TICYb-KOBIIDY, 3aBUXPUTEITb, YCPEIHEHUE, MACCOOOMEH.

Zh B. Aldamuratov, S.A. Smailov, Ye K. Kuatbay, A. B. Mukhambetkaliyev, Ye. K. Mukhambetgaliyev,
Physical modeling of the hydrodynamic state of a liquid bath

The development and successful development of improved variants of non-furnace steel
processing processes and technologies involves, on the one hand, conducting theoretical and
experimental studies of the phenomena accompanying various methods and modes of liquid
bath purging, and, on the other, practical use of the results obtained to create resource - and
energy-saving technologies. A mathematical model of the process of out-of-furmace steel
processing on the ladle furnace unit is presented.

Key words: steel ladle, model, liquid bath purge, ladle furnace unit, swirler, averaging, mass
transfer.
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Analysis of equipment for screening materials in the processing of rocks

The article discusses the relevance of research on the processes of sorting stone materials.
The novelty of the article lies in the critical analysis of equipment designed for sorting
stone materials in the mining industry and other areas related to the processing of stone
materials. The article describes the results of the analysis of classifications and designs of
equipment for sorting stone materials. The description of the dimensions of the sieve holes
when sorting various materials is given and the types of screening are presented. The main
parameter of equipment for sorting stone materials - screening efficiency is explained.
Variants of screening efficiency change are described. The main advantages and
disadvantages of various designs of sorting machines are presented, the main arcas of
application of various types of equipment are reflected. For future scientific research, the
main tasks for a master's thesis are presented. The results of the analysis of the
classifications and designs of equipment for sorting stone materials are based on the
methods of theoretical research. The conclusions presented in the article are the basis for
carrying out a scientific research within the framework of a master's thesis aimed at
improving the performance of equipment designed for sorting stone materials.

Key words: riddle, screening, sorting materials, equipment analysis, advantages,
disadvantages, research objectives, mechanical sorting.

Introduction

Sorting machines are a key mechanism in the operation of a large number of industrial enterprises, and
the stability of the operation of any enterprise that uses a large amount of stone and ore materials depends on
its productivity, reliability and operating costs. The wear of screens, irrational loading of the bearing surface,
the heterogeneity of the transported material and many other parameters negatively affect the efficiency of
using this equipment, which, in tum, affects the economic and production indicators of enterprises. It is
necessary to comprehensively evaluate and determine the design and operational parameters of sorting
equipment in order to achieve the maximum economic effect when upgrading existing installations.

Researching the operation of equipment for sorting, analyzing modern technical solutions and justifying
parameters using an integrated approach, is an urgent and modern issue of improving machines for screening
materials.

Mining involves the extraction of minerals from the subsurface and their primary processing. Minerals
are the basis of the national economy and there is not a single branch of it where minerals or products of their
processing are not used.

Screening is the process of separating bulk materials by size on screening surfaces with calibrated holes.

When the material is sequentially sieved on n sieves, n + I products are obtained. In this case, one of the
products of the previous sieving serves as the starting material for the subsequent sieving. [1]

Methods and materials

The results of the analysis of the classifications and designs of equipment for sorting stone materials are
based on the methods of theoretical research.

Results and discussion
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The sequential series of screen hole sizes (from larger to smaller) used in screening is called the screening
scale or classification. The ratio of the size of the holes of the previous sieves to the size of the holes of the
subsequent sieves is a module of the classification scale. It can be either constant or variable. For example, for
the classification scale 80; 40; 20; 10; 5; 2,5; 1,25; 0,63; 0,315; 0,16 the modulus is constant, equal to 2. A for
the classification scale 10; 7; 5; 3; 2; 1; 0,5; 0,25 — the module is non-permanent. The size d of the largest
grains (pieces) undersize the same as the size of the smallest pieces of oversize product, conventionally taken
as equal to the size of the holes of the sieve through / which the material is screened, i.e.,d = /.

Screening can be used for material with a particle size from 1200 to 0.05 mm, classification - no larger
than 10-15 mm, more often no more than 3-5 mm. Depending on the size of the largest pieces of material in
the initial feed and the size of the holes in the screening surfaces, large, medium, small, fine and extra fine
screening are distinguished. Large screening is usually done on material with a particle size of —1200 + 0 mm
on grates with openings from 300 to 100 mm; medium screening - material with a grain size of =350 + 0 mm
on grids and sieves with openings from 75 to 25 mm; fine screening - material with a particle size of -75 +0
mm on sieves and sieves with openings from 25 to 6 mm; fine screening - material with a grain size of —10 +
0 mm on sieves with openings from 5 to 0.5 mm; especially fine screening - material up to 0.5 mm on special
sieves.

When screening into three or more classes, the sequence of their allocation, depending on the location of
the sieves on the screen, can be organized in one of the following ways: from large to small, from small to
large classes, as well as combined.

Screening operations are widely used in the construction materials industry, processing and briquetting
industries, sorting, chemical and many other industries. In the technological scheme of preparation of minerals
for processing, the following types of screening operations are distinguished: independent, preparatory,
auxiliary, selective and dewatering.

Independent or final screening is used on sorting machines to separate classes - finished products sent
directly to consumers. Sorting is performed on nonmetallic building materials, coals, various ores, etc.

Preparatory screening is used in beneficiation plants for the purpose of dividing the processed material
into size classes, which are fed further to separate beneficiation operations, sometimes by different methods.

Auxiliary screening is used in combination with crushing operations to separate the finished product in
front of the crushers and control the size of the crushed product. The first type of screening is often called
preliminary, the second - control or verification.

Selective screening is used to separate material into classes that differ not only in size, but also in the
content of valuable components, quality or hardness.

Dewatering screening is used to separate water or heavy slurry from beneficiation products or de-sludge
material before further beneficiation.

It is not possible to achieve ideally accurate sizing during screening in a production environment, since
various factors affect the screening process. Therefore, during screening, part of the grains smaller than the
sieve holes cannot pass through the screening surface and end up in the oversize product, thereby "clogging"
it and at the same time reducing the amount of undersize product. [1, 2]

The main indicator of screening is its efficiency E (%), which characterizes the accuracy of material
separation by size. Numerically, it is determined by the ratio of the amount of the undersize product to its total
amount in the initial material, i.e. is the extraction of the lower grade into the undersize product.

Screening efficiency can be calculated using the following formula:

<

E=—-100*%
Qa

where C — undersize product weight;

Q — weight of starting material;

o — lower class content in source material, %.

To determine the efficiency of screening according to this formula, it is necessary to know the mass of
the source material Q and the undersize product C, the direct determination of which in a continuous process
under production conditions presents known difficulties. Therefore, the mass ratio C/Q is determined by the
content of the lower class in the starting material o and the undersize product v.
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When screening bulk material, screening efficiency depends on the screening time. Therefore, an increase
in screen productivity, leading to a decrease in the duration of screening of the material, is accompanied by a
decrease in screening efficiency.

The screening efficiency is also significantly influenced by the granulometric composition and moisture
content of the starting material, the size and shape of the holes of the screens on the screen, the frequency and
amplitude of vibrations of the screening surface, the angle of inclination of the screen, and the screening
method.

The screening efficiency increases with an increase in the content of the undersize product in the starting
material and at its values of 60-80% it becomes maximum. The presence of so-called "difficult" grains in the
starting material, having a size close to the size of the sieve holes, causes their clogging and reduces the
screening efficiency.

The moisture content of the feed material (external moisture content) significantly impairs the screening
efficiency, especially of small grades. With an increased moisture content, small grains stick together into
large aggregates and they cannot be separated with sufficient efficiency during dry screening. In such cases,
wet screening is provided, in which water is fed to the screen together with the source material. Where
necessary, wet screening improves the quality of products such as sand, crushed stone, gravel.

The productivity of screens generally depends on the specific load (t / m2 h), the area of the screen, the
bulk density of the material, coefficients that take into account various factors of the screening process, as well
as the design of the screening surface.

Screens made in the form of wire and rubber meshes are used as working screening surfaces of screens
in production conditions; sieves made in the form of a stamped sheet with holes (sheet sieves), as well as
welded and cast; grate grates. A variety of sieves are slotted and string sieves.

Screening surfaces are characterized by the open area ratio S, - the ratio of the area of the mesh openings
(area of the open area) to its total area. The larger the open area of the screen, the higher the productivity and
screening efficiency.

For the purpose of enclosing receiving hoppers, loading openings of crushers, etc. from oversized pieces
of rock or to separate large picces, grates are used. They are collected from grates, connected in parallel with
cach other with strictly defined gaps, the size of which determines the maximum grain size of the undersize
product. Grates screens are made from grates of various shapes: round, trapezoidal, rectangular, as well as
from I-beams or rails installed with a wide shelf upward. The gap between the grates is usually at least 50 mm
wide. The best profile of the grate section is trapezoidal, since when passing through the expanding slot, the
grains do not wedge in it.

Sometimes the width of the slots between the grates is increased in the direction of movement of the
material to prevent lumps of rock from getting stuck. The movement of material along the screening surface
occurs under the influence of gravity, so the angle of inclination of the screen should be 35-45 °, depending
on the type of material and its moisture content.

For medium and small screening (size from 10 to 100 mm), welded and stamped sieves are used, which
are perforated sheets. Round, oval, square, rectangular or slot-like holes are placed in the sieve in parallel rows,
staggered or herringbone.

The service life of stamped metal sieves is 4-6 months. To increase their durability, they are gummed or
completely made of rubber or polymer materials. The use of cast rubber sieves with square holes ranging in
size from 15 to 35 mm has increased their service life by 10-20 times compared to metal ones. The main
advantage of perforated sieves is rigidity and a long service life, the main disadvantage is a small open arca
(up to 35-50%). [1, 3]

For fine and medium screening, woven, wicker, slotted (spalt) and string sieves are used.

Woven and braided sieves are predominantly made with square or rectangular holes ranging in size from
100 to 0.04 mm from steel, bronze, copper or nickel wire. In shallow screening operations, screens made of
partially corrugated or complex corrugated (with protrusions) wire are used. The main advantages of wire
sieves, in comparison with sieves, are a large open area (up to 50-70%), respectively, increased productivity
and low weight. In recent years, sieves made of rubber and various polymeric materials (for example, nylon,
caprostal, rubber, polyurethane and others) are increasingly used, the service life of which is several times
longer than metal ones.

For small and fine screening, spall sieves are widely used, which are slot-like sieves drawn from metal
shaped wire of trapezoidal section. Slotted grids are made narrow-slotted with slots from 0.1 to 0.8 mm and
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wide-slotted with slots ranging from 1 to 20 mm. The distance between the connecting rods is 80—120 mm.
The free area of the slotted grids increases with the size of the slot. For example, for a mesh with a 0.1 mm
gap it is 4.5-5%, with a 0.5 mm gap - 20-25%, with a | mm gap - 30-35%.

When screening wet materials, as well as materials with a significant amount of clay impurities, string
sieves are used, the sieving surface of which is formed from steel wire or rubber threads stretched along the
entire length of the screen. The efficiency of sieving on them is achieved due to the self-cleaning of the cells
when the sieve elements vibrate relative to each other. Free vibrations of wires or rubber strands prevent the
screening surface from sticking.

The working body of screens is a sieving surface, according to which the following classification is
possible:

- by the nature of the movement of the sieving surface:

a) fixed, for example, grates; arc;

b) movable, including oscillating and rotating;

- by the location of the screening surface:

a) inclined;

b) horizontal;

- by the shape of the sieving surface: flat, with a different nature of vibrations, drum (cylindrical and
conical), prismatic, roller-disk, arc.

The advantages of grate screens are simplicity of arrangement and maintenance, lack of energy
consumption, the ability to manufacture at enterprises from old rails, beams, etc., the ability to load directly
from cars, railway cars, mine skips.

Their disadvantage is the low screening efficiency, usually not exceeding 50-70%. Therefore, stationary
grate screens are usually used to separate the largest pieces and in cases where the low screening efficiency
(for example, before the first stage of crushing) does not significantly affect the subsequent process of mineral
processing.

Arc sieves are used in ore processing plants for classification in a grinding cycle (for example, potash
salts), de-sludging and sludge classification, dewatering and other purposes.

The disadvantage of flat rocking screens is their imbalance. When the rocking box of the screen, which
has a large mass, oscillates, significant forces of inertia arise, which are transmitted to the drive elements and
supporting structures.

The advantage of gyratory screens is the stability of vibrational modes that do not depend on the weight
of the material on the sieve. The shock loads from the feed material are completely absorbed by the eccentric
shaft bearings and can be applied to very severe operating conditions. The disadvantages of gyratory screens
used in the nonmetallic industry include the complexity of repair and maintenance, a significant weight.

The widespread use of self-centering inertial screens is due to the simplicity of design, ease of adjustment,
and a wide range of products. The shock loads of the pieces of material entering the sieve are largely damped
by the elastic supports of the box. Spiral springs or pneumatic cylinders are used as elastic supports.

Self-balancing screens have small overall dimensions in height, relatively low metal consumption, they
are simple and reliable in operation, and have an efficient screening mode. The disadvantage of a self-balancing
vibrator is its complexity - four bearings for two shafts, a pair of gears, a sealed housing with an oil bath.

The advantages of resonant screens are their dynamic balance, large screening surface and productivity,
high efficiency; disadvantages - the complexity of the design (many hinges, springs, rubber ¢lastic elements),
adjustments, adjustments, high metal consumption. They are used for screening and dewatering various
materials.

The advantages of roller screens are the self-cleaning of the rotating surfaces, the possibility of loosening
the initial material, they are not afraid of overload, the noiseless operation; disadvantages - high metal
consumption and the complexity of the drive. [1, 4]

The advantages of drum screens are: simplicity of design, quiet operation, ease of maintenance and
reliability in operation, as well as the possibility of wet screening of heavy clay materials. The disadvantages
include low specific productivity and relatively low screening efficiency.

Conclusions
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The consumer characteristics of the end products of the mining industry largely depend on the efficiency
of screening. In this regard, the study of the screening process is an important component for many industries
related to the processing of stone materials.

The main objectives of the research carried out are as follows:

1. Analysis of the main trends in the development of screening equipment.

2. Development of a way to improve the efficiency of sorting equipment.

3. Substantiation of rational parameters of the technological process of screening materials.

4. Analysis of the influence of the investigated parameters on the efficiency of the process of sorting
materials.

5. Development of recommendations for the use of research results

The tasks set are determined by the scientific research of master student R T. Askerbek.
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E.C. Bectembek, P.T. Ackepbek
Tay :KbIHBICTAPBIH OHAEY Ke3iHAe MAaTepHAIAAPAbI eJieyre APHAIFAH Ka0AbIKThI aHAJIH3]

Maxkanaga Tac MaTepHaAIIAPbIH CYPHINITAY HPOLECTePl OOUBIHINA 3CPTTSYICPAIH O3CKTLIIr
TanKplLIaHa b MakanaHbIH JKAHATBIFBL TAY-KCH 6HEPKOCIOIHAE JKOHE Tac MaTCPHATIAAPBIH
eHIcyre OalnaHbICTBl Oacka canamapia Tac MaTCpUATAapbIH CYPHINTAVFa apHATFaH
JKaOABIKTHIH CHIHH TANJAyIapbIHAA >KaThlp. Makanaga Tac MaTepHaniapblH CYpHINTAyFa
apHanfaH >KaOABIKTAPABIH KIACCU(UKALMACH MEH KYPBUIBIMBIH TalAay HOTIKEICpl
CHIATTATFaH. Op TYPJI MaTepHaigapAbl CYPHINTAyFa apHAIFAH CleY CaHbLIAYIaPBIHBIH
eneMJepiHe cumarTaMa Oepimin, wmiaey Typiepl kenripinreH. Tac marepuanaapbiH
CYpBINITAyFa apHATFaH >KaOABIKTEIH HETI3r mapamerpl — Wiey THIMIUTT TYCIHAIPLIII.
Wney TuiMainiridig esrepy Hyckanapel cunartanrad. CypeinTay MallWHATAPBIHBIH Op
TYPM KOHCTPYKLFSIIAPBIHBIH HET13T1 apTHIKIIBUTBIKTAPEl MCH KEMIMITIKTEP] YCHIHBIIFAH,
opTYpJl THUOTET] XKaOABIKTAPIBl KOJAAAHYABIH HETI3r1 OarbITTapsl KepcetiareH. bosamak
FBUTBIMH 3€PTTCYJICP YLIIH MArHCTPIIK AUCCEPTALMSIHBIH HET13rl MIHACTTEPl KEATIPLITCH.
Tac MarepuangapelH CYpHINTAYFa apHATFAaH JKaOIBIKTAPABIH KIaCCH(UKAITUACH MCH
KYPBUTBIMBEIH TAAAY HOTHXKEIIEP] TCOPHAIBIK 3ePTTEY dAicTepiHe HerizaenareH. Makanana
KEATIPUITCH TYKBIPEIMAAD TAac MaTepUAIAapblH CYPHINTAVFA AapHAIFaH KaOIBIKTHIH
JKYMBICBIH JKaKCApPTyFa OaFpITTaFaH MAruCTPIIIK AUCCEPTAUS MMCHOCPIHAS FHUIBIMH
3CPTTEY JKYPrizyre Heri3 00aabl.

Tytiin  co30ep: enek, eney, MaTepuaimapAbpl CypbInTay, JKaOOBIKTBL — Taijgay,
APTHIKIIBUTBIKTAPHL, KEMITUTIKTEP], 36PTTEY MaKCATTapPhl, MCXaHHUKATBIK CYPBINTAY.

E.C. Bectembek, P.T. Ackepbex

AHanu3 000pyAOBAHHUS JJIS1 TPOXOUEHHS MATEPHAJIOB NIPH NepepadoTKe rOPHLIX MOPOJ
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B craree paccMaTpuBarOTCS BOHPOCHL AKTYAJIBHOCTH HCCICAOBAHUH IIPOLIECCOB
COPTHPOBaHUS KaMCHHBIX MarepuanoB. HoBH3HA cTaThy 3aKmOYAcTCS B MPOBCICHHOM
KPHUTHYICCKOM aHaIHu3e 000pyI0BaHUs, MPECIHAZHAYCHHOTO 1T COPTHPOBAHMS KAMECHHBIX
MaTCpPUAJIOB B TOPHOPYAHOW MPOMBILUICHHOCTH W APYTrUX OONACTSX, CBA3AHHBIX C
nepepaboTKOH  KaMEHHBIX — MaTepualioB. B crarke  ONHCHIBAIOTCS — PE3yIIbTATHI
MPOBCACHHOTO aHanmu3a Kiaccupukamuii W KOHCTPYKUHMH  0o0OpymoBaHUS — IUIs
COPTHPOBAHUS KAMEHHBIX MaTepuanios. [laHo omucaHne pa3MEpHOCTH OTBEPCTHH CUT MpH
COPTHPOBAHHUH PA3INYHBIX MATCPUANOB M MPCICTABICHB! BUAB rpoxoucHus. [losgcHaercs
[TABHBIH mapaMerp o0OpyIOBaHWS [ COPTUPOBAHMS KAMCHHBEIX MAaTCpPHATIOB —
s¢¢dextuBHOCTh TpoxoucHusA. OmucaHel BapuaHTEl U3MeEHEHHs 3(dexkTuBHOCTH
rpoxoucHus. [IpeacTaBiacHB OCHOBHBIC AOCTOMHCTBA M HEIOCTATKH Pa3HOOOPA3HBIX
KOHCTPYKIUH COPTHPOBOUYHBIX MammuH, OTpaskeHBl OCHOBHBIE OOJAaCTH NPHUMCHCHUS
Pa3NIUYHBIX THIOB 000pyAoBanus. s Oy AyIIero HayaHOTO HCCICA0BAHMS TPCICTABICHEI
OCHOBHBIC 3aJa4Yll MAarucTCpPCKOH AUCCEPTALUH. Pe3ynbTarhl MPOBEACHHOTO AaHAIN3A
KnaccupUKaMi M KOHCTPYKUHH OOOpVIOBaHHMA [ COPTUPOBAHHS KaMEHHBIX
MaTEpHAJIOB OCHOBBIBAIOTCS HA METOJAX TCOPETHUCCKOTO HCCICAOBAHUS. BEIBOABL
MPCACTABICHHBIC B CTAThC, SBIAIOTCS OCHOBAHHWCM A1 BBINOJHCHHS HAYYHOT'O
HCCICAOBAHUS B pPaMKax MAaruCTCPCKOW AWUCCEPTALUH, HAMPABICHHOW HA YIVIIICHHE
nokazarencii  o0OpyIOBaHWA, MPEAHA3HAUYCHHOTO 1 COPTHPOBAHUS KAMEHHBIX
MaTepHATIOB.

Knioueswvie  crnoga: TPOXOT, TPOXOUCHHE, COPTHUPOBAHHE MATCPUAIOB, aHATIH3

00OpyIOBaHUS, JOCTOWHCTBA, HCAOCTATKY, 33Ja4¥d HWCCICAOBAHUA, MCXAHHUCCKAsA
COPTHPOBKA.
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KoHBepTep LeXblHaH LWbIFaTbIH rasgapabl nanganaHy

Makanaga aneKTp SHEPrusCbIHbIH K63i peTiHAe KOHBEPTEP LieXbIHaH LWbIFaThIH rasgapabl
narijanaHy kapactbipblnagbl. XXobaHblH 6ipereiniri - 6ypbIH Xail FaHa XafblNFaH rasgap
eH/li KOMOMHATTbIH KKETTINITH TONbIK K8Nemae eTelTiH 31eKTP 3HEPIUSChIH any yLiH
naiiganaHbinatblH 6onagbl. SAFHW, 3MAHABI ra3fapabl Kafere apatyfblH 3KONOrMabIK
acepiHeH 0acka, 3KOHOMWKa/blK 3cep Ae Maiga 6onadbl. OHEPrus LWbIFbIHAAPbIHbIH,
TeMeHAeyiHe GalinaHbICTbl AaliblH 8HIMHIH TYMKINiKTI KYHbl TEMEHeR .

TyiiiH ce3fep: KOHBepTep/iK LexX, 3NeKTP 3HepPruschl, Kaintanama rasgap, KangblKCbi3
eHAipiC, 3KONOTUANbIK - 3KOHOMMKaSIbIK 3Cep.

Kipicne

Apanac uukngi ras TypouHanbl 3MEKTP CTaHUMACHI 6y - KCINOPbIHHbLIH, 3M1eKTP 3HEepruscbiHa
KKETTINIrH KamTamachbl3 eTy YIUiH MeTannyprusanbik eHAipicTiH KaiTanama rasfgapbiH TuiMai Kegere
KapaTyfa MyMKIiH/iK 6epeTiH 3aMaHaym XXaHe YHeMfi TeEXHONOTMANbIK Xyite [1].

LUblFapbinFaH rasgapabl 3MeKTP 3HepruscbiHbIH Ke3i peTiHAe maliganaHy Kasipri yakblTTa KaKeT XoHe
6yn >K06a 6onallakTbiH Xobackl 601bIN caHanagbl. Onemaeri 6ap/iblk 6HEPKacin NeH MHAYCTPUS KangblKCbI3
eHAipiCKe KeLuepi.

Byn Xyiie Xy3aereH eHAipicTepae XXyYMbIC iCTeii, api OpHaTbIIFaH KOHAbIPFbIHbIH MaKCaTbiH aKTai/pl,
aTan aiTkaHga ANYeBCK MeTannyprus 3aybiTbiHAa OPHATbIIFAH XaHe caFaTbiHa 300 MBT, coHgali-ak ATbipay
obnbicbiHgarbl "Karabatan Utility Solutions™ XXLUC kyaTTbiibiFbl 310 MBT 301eKTp sHepruscbiH eHgipesi

[2.3].

CypeT 1- ANnueBCK MeTannyprus 3ayblTbiHAaFbl apanac LMKAEri ra3 Typ6uHanblK aN1eKTp CTaHLMSChI

ArbiMAarsl >karaai
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100000 m3car-TaH 300000 m3Icar-Ka AeiHri wbiFbiHaapmeH 150C-TaH 500C-Ka AeiiiH ra3 TasapTygaH
KeliH KOHBepTep/iK LexXTaH LWbIFaTblH rasgap atmocgepara 6eniHefi. LU biFapbinatbiH rasgapiblt LWbIFbIHbI
MeH Temnepatypacbl AWCTPUOLIOTOP onepaTopbl OenrinereH UWMKAre calikec esrepedi. MeTann >aHe
VHTaKTanFaH Mmatepuangapbl 6ap WoliblHAbl anay 6aFaHacbiHAa 6anKbITy Ke3iH/e XanblHHaH 66NiHETIH rasgap
aTMoc(epafa nanganaHsliMal 6eniHefi. bonat 6ankbITy 66MiMLLIECE XXOFapbl KOHLEHTpauuackl 6ap rasgapasl
3Heprus peTiHae naiganaH6aingbl. Ocbl 3HEPTUSHbI NaiganaHy apkbiibl 200 MBT/cafF anekTp KyaTblH anyfa
6onafpl.

CypeT 2 - HaiibiHgamanapapbl Y34ikci3 Kyto MalimHackl (AYKM) 1,2,3 xeHe Cy gaiibiHAay 6eniMmLienepiHin,
fepekTepi

KoHBepTep/blK LEXTbIH AaliblHAamanapbl y3aikciz Kyt MawmvHackl (AYKM) 1,2,3 xaHe cy gaibiHaay
6enimwwenepi abiHa opTtawa: 5 700 000 kBT/caf 3neKTp 3HepruscbiH TyTbiHagbl. AYKM 1,2,3 XaHe cy
JlainbiHaay 6eniMwenepiHae 3NneKTP 3HEPIMACBIHbIH XXeTicneyiHe 6aiinaHbicThl "Mayep HeTBopkc" XKLLIC-HeH
3M1EKTP 3HEPruschl caTbin anbiHagbl [4].

Cypet 3 - [HaiibiHfamanapbl Y34iKCi3 KYI0 MallnHacbiHbIH 6enimaepi
YKob6aHblH MakcaT Tapbl MeH MiHae T Tepi

KoHBepTep Lexbl 63iHiH 66niMLIeNepiH 3NeKTP 3HEPIUACBIMEH KaMTamachbI3 eTefli, aTan aiiTKaHAa 3MeKTp
TapudTePiHe TONEHeTIH aKlia LbIFbIHBIH YHeMAehai. CTaHUMAHbI OpHAaTKAHHAH KeliiH eHAIpiNreH anekTp
KyaTbl KOHBepTep uexbiHbiH AYKM 1,2,3 )aHe Ccy Ta3apTy KOHAbIPFbICbIH 3/1IEKTPMEH KamTaMachI3 eTe anafbl.
Byn oba aTmocepara 3uAHAbI 3aTTap MeH MapHUKTIK rasgap WbifapbiHAbINAPbIHbIH, CaHbIH KbICKapTyFfa
MYMKiHAiK 6epeai [5].
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CypeT 4 - Apanac u1kngi ras TypouHanbl 31eKTP CTaHLMSAChI
XKobaHblH TexHuKanblK 6anamanapsi

YKobaHblH TeXHMKanNbIK 6anamanapsl:

1) TeXHONOIUANBIK KOKETTINIK peTiHAe LWbIFAaTbIH ra3fapasl nainganaHy;

2) MeTann CbIHbIKTaPbIH KbI3AbIPY YLUiH rasfbl nakaanany;

3) (hm3mKanblK XbINy peTiHAe nanganaHy.

Banamanapfbl €Hri3yAiH apTbIKLIbIIbIKTapbl: YAKEH MHBECTULMANAP KaXKeT eMec.

KemwinikTepi: 3aybITTa YCbiHbIFaHHaH 6acka aHeprusa Typnepi 6ap, Mbicanbl, LOMHa rasbl, KOKC rasbl,
oy [6]. ) . . . .

YKoba apanac uukngi 6y-ras KOHAbIPFbICLIH NaliganaHyabl Ke3geiigi. Herisri oTbiH - KOKC rasbliH KOCcy
apKblibl 6alibIThIIFAH TEMEH Kanopusasbl LOMHA XaHe TypAeHAiprill ra3 kocnacbl. HEPro6/10KTbIH KypamblHa
Keneci >kabAablkTap Kipedi: rastypbuHanblk arperart, rasgbl CbifbiMAay KOMMpeccopbl, 6y TypbuHachl,
reHepaTop, KasaHAblK, KOCa/Kbl TEXHONOTUAMbIK Xabablk, Kybblpnap MeH iNMeKTi peTTelTiH apmartypa,
3NeKTP >Kabablfbl, acrantap >oHe 3Heprus 6norbiH 6ackapydblH aBTOMaTTaHAbIPbINFAH >Xyieci. [a3
Typ6uHanbl arperar, 6y Typ6uHachl, reHepaTop XaHe ras kKomnpeccopbl 6ip 6inikke KypacTblpblFaH XaHe 6y-
rasfbl MOH0610K 60nbIn Tabbinags! [7,8].
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CypeT 5 - Apanac UMKNAEri ra3 Typ6rHanbl 31eKTP CTaHUMACLIHbIH CXEMAChI

Cypet 6 - CTaHUMsAHbI OpHANaCTbIPYAbIH Xanmbl CXemachl
SKOHOMUKanbIK TUIMAINIK

XKobaHbIH 6ropkeTi 1 MaH.$. ©Teny mep3imi-5 Xbin.

Kasipri yakblTTa KOHBepTep LexXbiHbiH AYKM 1,2,3 xaHe cy AalibiHaay 6enimiuenepi TayniriHe 190 000
KBT 3M1eKTp 3HepruacbiH KOHBEPTOPNAPAbIH XYMbIC PEXUMIHE CaliKeC TYTbiHaAbl. Bip ai iwiHae KoHBepTep
uexblHbiH AYKM 1,2,3 aHe cy AalibiHay 6enimLuenepiHae 3NeKTP 3HEPTUACLIH TYTbIHY OpTalla ecenmneH 5
700 000 kBT/car kypaiigpl.

Aklanaii 1kBTt/car = 8,3 TeHre. TayniriHe 1577 000 TeHre TeneHegi. = 5 300 3.

Bip xbin iwiHge "ApcenopMuttan Temiptay" AK KoHBepTep LexbiHbiH AY KM 1,2,3 XaHe cy aaibiHaay
6eniMmwwenepi optawa ecenneH $ 157 700 xxymcaifbl.
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3.C. I'enpmanoBa, O .E. bateipGek, A.A. Cmaiin
Hcnonb3oBaHue OTXOASILIMX ra30B KOHBEPTEPHOIO exa

B crarbe paccmatpuBaeTcs HCNOIb30BAHHE OTXOJSIINX Ta30B KOHBEPTCPHOTO LIEXa, KaK
HCTOYHHUK 3NCKTPUUCCKON SHEPTHH. Y HUKATBHOCTh MPOCKTA 3AKIIOUACTCS B TOM, UTO TC
rasbl, KOTOPBIC PAHEE MPOCTO CXKUTATHCH, TENEPh Oy YT HCTIONB30BATECS LTS TONTYUCHHS
3JCKTPO3HEPTUH B 00BEME, MONMHOCTBIO MOKPHIBAIOIIEM HYXKIbl KomOuHara. To ectb
MOMHUMO 3KOJOTHICCKOTo 3(eKTa OT YTHIN3ALMN BPSIHBIX [a30B JOCTUracTCs U 3 deKkT
SKOHOMHYCCKHHA — Onaroiaps YMEHBIICHHIO 3aTpaT Ha 3JCKTPO3HCPTHIO, CHIKACTCS
KOHEYHAsl C60ECTOMMOCTh FOTOBOTO MMPOAYKTA.

Knroueswvie cnoea: KOHBEPTEPHBIH LEX, SJICKTPHUECKAs SHEPTHS, BTOPHUHBIC Ta3bl,
0E30TX0JHOS TIPOU3BOACTBO, 3P (PEKT HIKOIOT0 — FIKOHOMUUCCKHUH,

Z.S. Gelmanova, A.Y. Batyrbek, A.A. Smail
Use of waste gases from the converter shop

The article discusses the use of waste gases from the converter shop as a source of
clectrical energy. The uniqueness of the project lies in the fact that those gases that were
previously simply burned will now be used to generate electricity in an amount that fully
covers the needs of the plant. That is, in addition to the environmental effect of the disposal
of harmful gases, an economic effect is also achieved — by reducing the cost of electricity,
reducing the final cost of the finished product.

Keywords: converter shop, electric energy, secondary gases, waste-free production,
ecological and economic effect.
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Investigation of the coining process by FEM modeling

The article describes the results of computer modeling of the coining of a disk-shaped billet
by finite element method (FEM). The stress state analysis showed that the hydrostatic
pressure distribution is similar on both sides of the billet. At the same time, high
compressive stresses, reaching -6500 MPa, prevail on the main flat part of the workpiece.
The analysis of the equivalent strain showed that there is a relative symmetry on both sides
of the workpiece. Separate relief zones (mainly angular sections) are processed to the level
of ¢ = 9+10. In this case, the entire base on both sides receives the same deformation level
of € = 1,2+1,5. The results of the study of the force showed that the force graph can be
divided into three zones corresponding to the level of filling of the stamp engraving. At the
last stage, the value of force exceeds 7 MN. At the same time, it was revealed that the level
of accuracy of the model calculation is highly accurate, which is confirmed by the
coincidence of the theoretical and calculated values of the force.

Keywords: coining, finite element method, Deform-3D, modeling, forming stages, stress
state, strain state, deformation force.

Introduction

When developing and implementing the process in the industry, it is necessary to strive for continuous
operation of mechanisms without breakdowns and to minimize the proportion of defects in the products.

The use of only theoretical methods for analyzing technological processes cannot be effective for a
number of reasons. To implement an objective and more accurate analysis, in addition to theoretical
calculations, it is necessary to resort to new innovative technologies. Computer modeling is one of the most
effective and productive technologies in the development and research of materials processing processes by
pressure [1-2]. Among scientists around the world engaged in research of metal forming processes, computer
modeling is becoming increasingly popular due to several advantages:

1. Thanks to modeling, the researcher can view the process from different angles, observe the process in
detail, evaluate the stresses and deformations that occur, and predict the appearance of defects.

2. With the use of innovative computer modeling technology, it is possible to identify the optimal
parameters of the workpiece and the processing tool, which is a key factor in preventing equipment breakdowns
and reducing product rejection.

3. Software modeling systems allow you to recreate almost any process, which inevitably leads to savings
on expensive materials and energy.

Currently, any qualified technologist and engineer, in addition to the ability to model complex processes,
should be able to simulate them using modem technologies, by implementing the model in the form of
graphical environments and visual modeling packages.

Modeling of metal forming processes is based on the fact that the metal flows in the direction of least
resistance [3]. The deformation force is determined depending on the size of the workpiece, its shape, friction
and material properties. In addition, with the help of modeling, you can determine such important parameters
of the workpiece as accumulated deformation, stress, fiber direction, temperature, tool wear, and the possibility
of destruction of the workpiece.

One of the most productive and popular is the Deform software package — a specialized software package
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designed for modeling the processes of metal forming, heat treatment, developed by SFTC company [4-5].

Almost all metal forming processes (rolling, forging, stamping, pressing, etc.) can be modeled in Deform.
Also, this software package can simulate heat treatment operations (quenching, tempering, aging, etc.) and
machining processes (drilling, milling, etc.). In addition, Deform has the ability to simulate discrete modeling,
i.e. atthe very beginning when creating a model file, you can specify the type of deformation process, and the
program will guide the user through the simplest and shortest way to create a model. This method of
construction is most popular for models with a fairly complex movement of the working tool.

Materials and methods

In our case, the modeled process is a coining - a three-dimensional stamping of a disk-shaped blank in
relief stamps, the feature of which is a mirror image ofthe relief for subsequent correct display on the finished
billet.

To build geometric models ofthe workpiece and tool, the software package "KOMPAS-16" was used [6],
in which three-dimensional models were created, which were exported to a compatible STL format. As a result,
after importing the geometry files into the Deform program, a computer model was obtained, the general view
of which is shown in Figure 1

Figure 1 - General view of the assembly model

L-63 brass was chosen as the material for the billet. The chemical composition of this alloy is shown in
Table 1

Table 1- Chemical composition of L-63 brass according to GOST 15527-2004

Basic chemical elements, % Impurities, %, no more
Cu Zn Pb Fe Sb Bi P Other elements
62-65 Balance 0,07 0,2 0,005 0,002 0,01 0,5

To model the properties ofthis material, the Deform Material Library v. 12 database was used. It has the
properties of brass in the temperature range of 20 ~ 800°C. Figure 2 shows the hardening curves ofthis alloy.
The following technological parameters were used in the computer simulation:
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- deformation was carried out at ambient temperature of 20 °C;

- value of the thermal conductivity coefficient during deformation, according to [7], is 4000-10000 W /
(m2-°C), an average value of 7000 W/ (m2-°C) was chosen;

- Siebel friction model was chosen, since in stamping operations the contact stress usually exceeds the
yield strength. The value ofthe coefficient of friction on the surface ofthe dies was assumed to be 0.3, which
corresponds to the ground surface;

- relative finite element grid was created on the workpiece, where the maximum element face size was
0.81 mm and the minimum element face size was 0.27 mm, with a thickening factor of 3. As a result, the
number of elements in the workpiece volume was 478530;

- speed ofthe upper striker was 1.5 mm/s.

Figure 2 - Rheological model of L-63 brass
Results and discussion

Figure 3 shows the successive stages of the formation of the relief of the front side of the medal. At the
initial stage ofthe formation ofthe relief, swells are formed in the form of cutouts in the stamp (Figure 3a-b).
When the depth of metal penetration into the cutouts exceeds the size ofthe faces ofthe elements (more than
0.27 mm), the mesh is rearranged according to the principle of local thickening. Thus, the smallest elements
are displaced in the area of the terrain contours (Figure 3c). As the upper die moves, its cutouts are gradually
filled in (Figure 3d). In this case, the profile ofthe filled areas has an arc-shaped character, i.e. first the central
zones ofthe cutouts are filled, and then, at the final stage, the corner sections are filled (Figure 3e).

Figure 4 shows the successive stages ofthe formation of the relief of the back side ofthe medal. Here it
is necessary to note a slightly different shape change, which is due to the fact that on the front side the entire
reliefhas the same width, and on the back side there are elements with different widths (petals and letters). As
a result, at the initial stage, petals and letters are formed, located closer to the outer contour (Figure 4a-b). As
the upper die moves, the cutouts of the petals are first completely filled in (Figure 4c). At the same time, the
filling ofthe central areas is insignificant. Atthe final stage, the letter outlines are filled in (Figure 4d).
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Figure 3 - Forming stages ofthe medal front side
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C) d)
Figure 4 - Forming stages ofthe medal back side

The equivalent strain was considered as a parameter for studying the strain state. Usually, the equivalent
stress is selected as the parameter for studying the stress state. However, in our case, this parameter will be of
little information, since it effectively reflects different stress levels at different levels of compression of the
workpiece (for example, along the length of the deformation center during rolling, stamping). In the model
under consideration, the entire deformable volume of metal is completely located between the dies. Therefore,
instead ofthe equivalent stress, it was decided to consider the hydrostatic pressure, which by its nature allows
not only to estimate the stress level at a particular point, but also its sign.

Analyzing the development of hydrostatic pressure, it was found that on both sides of the workpiece
(Figure 5), the distribution of this parameter is similar. On the main flat part of the workpiece (the so-called
"base"), high compressive stresses prevail, reaching -6500 MPa. Tensile stresses up to + 640 MPa occur only
on the outer circular contour of the workpiece. In areas of terrain on both sides is also dominated by
compressive stresses, however, their values can only be achieved -500 MPa. Such a sharp decrease in the
compression stress is explained by the fact that in these zones there are also tensile stresses when the metal
flows into the relief cutouts. Atthe same time, it is necessary to note a significant difference in the stress values
in these cutouts on both sides. Onthe front side (Figure 5a), where the cutouts are wide enough, the stress level
is at -3500 MPa, on the back side (Figure 5b), where the cutouts are even wider (petals), the stress level is at -
4800 MPa; where the cutouts are much narrower (letters), the stress level is at -1000 MPa.
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Figure 5 - Hydrostatic pressure distribution

Figure 6 - Equivalent strain distribution

The analysis of the equivalent strain (Figure 6) showed that there is a relative symmetry on both sides of
the workpiece. Separate relief zones (mainly angular sections) are worked out to the level of s = 9710. In this
case, the entire base on both sides receives the same deformation at the level ofs = 1,271,5.

The study of the resulting force is one of the final stages of the study ofthe deformation process, when
the main parameters of the stress-strain state have already been considered. The amount of effort is rather
practical - based on its value, you can choose the necessary working equipment, and as a result of comparing
the values of existing and developed technologies, you can understand whether global modernization will be
needed if the proposed technology is introduced into production.

In general, the force graph can be divided into three zones corresponding to the filling level ofthe stamp
engraving. At the first level, the initial filling of the cutouts occurs, local zones of metal flow appear (Figure
7a). Here, the magnitude of the force reaches 1.29 MN. At the second stage, there is an intensive filling ofthe
cutouts, while at the base the level of compressive stresses begins to grow sharply (Figure 7b). Here, the
magnitude ofthe force reaches 3.97 MN. Atthe end ofthis stage, the filling ofthe wide elements is completely
completed, the narrow elements are formed at about 55-60% of the specified height. At the last stage, the
narrow elements ofthe die are completely filled, while at the base, the level o fcompressive stresses continues
to grow sharply, which leads to a sharp increase in the amount of force. Therefore, at this stage, the steepness
ofthe graph clearly increases (Figure 7c). The magnitude ofthe force here exceeds 7.01 MN.
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Figure 7 - Stages of force development
The calculated value of coining force is determined by the formula:
P=qF, )
where F - the projected area of the part, mm2;

g - specific coining force, N/mmz2, for coining on brass on both sides q = 2500 N/mm2
Then the coining force will be:
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P=2500-1-30’=7 065 kN.

Thus, it is revealed that the level of accuracy of the model calculation is highly accurate, which is
confirmed by the coincidence of the theoretical and calculated values of the force (7,065 MN and 7,01 MN).

Conclusion

The article describes the results of computer modeling of the coining of a disk-shaped blank. The stress
state analysis showed that the hydrostatic pressure distribution is similar on both sides of the billet. At the same
time, high compressive stresses, reaching -6500 MPa, prevail on the main flat part of the workpiece. The
analysis of the equivalent strain showed that there is a relative symmetry on both sides of the workpiece.
Separate relief zones (mainly angular sections) are worked out to the level of € = 9+10. In this case, the entire
base on both sides receives the same deformation at the level of € = 1,2+1,5. The results of the study of the
force showed that the force graph can be divided into three zones corresponding to the level of filling of the
stamp engraving. At the last stage, the amount of force here exceeds 7 MN. At the same time, it was revealed
that the level of accuracy of the model calculation is highly accurate, which is confirmed by the coincidence
of the theoretical and calculated values of the force.
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MK?D moaenbaey apKbLIbl HAKBILITAY NPOLECIH 3€pTTEY
E.C. Hesexxuna, T A. KoitHoB, A A. Termuenxo, E.A. [asma

Maxkanama JUCK MIIMHAI JAAWBIHAAMAHBL HAKBIIITAYABl KOMITBIOTCPIIK MOJCIBACY
HoTIOKeIepl cunartajrad. CTpecc karaaiibiH Tajgay AadblHIAMAHbBIH €K1 JKaFblHAA Ja
THAPOCTATHKANBIK KBICBIMHBIH Tapaaybl YKcac CkeHIH kepcerri. COHBIMEH Karap,
JadblHIAMaHbIH HErisri skanmak Oemirinae -6500 MIla sxereTiH >KOFapbl KBICBIMIBI
KepHEy/aep GackiM Oosaapl. DKBUBAJICHTTI Ac(OPMALMSHBI TAAAAy AaWbIHIAMAHBIH CKi
JKarblHIA A3 CANbICTBIPMATBl CHMMETpPHUS Oap eKeHiH KepceTti. PenmbedTiH sKekenercH
atimakrapsl (kebiHece OYpHIITHIK yuackenep) € = 9+10 aeHreiHe ACHIH MBICHIKTAIAIHI.
byn skargaiina exi skakrarsl Oykit Gaza Oipaeii nedopmarusasl € = 1,2+1,5 aeHreitinge
amagpl. Kym-xirepai 3eprrey HOTHXKENEPl KYLI-KITEpP KECTECIH MITaMITapAbl TOJTHIPY
JCHICHIHE COUKEC KEICTIH YII aiiMakka Oenyre 00maThiHABIFBIH KopceTTi. COHFBI KS3CHS
myHzaarbl Ky memmepi 7 MH-aen acaapl. CoHBIMEH Karap, MOACbAl SCCITEYAIH AJIAIK
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JCHTCHl KOFaphl JOMAIKKS HE CKCHITT AHBIKTAIABI, Oy KYINTIH TCOPHSUIBIK >KOHE
CCENTEIreH MOHACPIHIH COHKEC KETYiIMEH PacTanaibl.

Tyiiin ce30ep: HakpilTay, COHFBI 3meMeHT 2oaici, Deform-3D, mimiuaey keseHaepi,
MOJCNBACY, KSPHEY KyHi AcdopMalMsIaHFaH KyH, AehopMariust Ky,

Hccenenosanne npouecca yekanku nyrem MKD mogennposanus
E.C. Hesexuna, T.A. Koitnos, A A. Teimuenko, E.A. [Tanuu

B crarpe ormmcaHBl pe3ysabTaThl KOMITBIOTEPHOTO MOJEIHPOBAHMSA UEKAHKH 3arOTOBKH
JUCKOBOU (hopMbl. AHATH3 HAMPSXKCHHOTO COCTOSHHMS MOKA3aN, YTO Ha OOCHX CTOPOHAX
3aroTOBKU PACIPEeICHHUE THAPOCTATHUECKOTO JABIEHUS HOCUT CXOXKUU Xapaktep. [Ipu
3TOM Ha OCHOBHOM IUTOCKOW YacTH 3aroTOBKH IIPEBATHPYIOT BBICOKHME CIKHMAOIIHE
HanpspreHus, gocruraromme -6500 Mlla. Ananu3s skBuBaICHTHOH Aedopmanuy moxasan,
YTO0 Ha 00CHUX CTOPOHAX 3aroTOBKH HAOMIOJACTCH OTHOCHUTENBHAS CHMMETPUYHOCTE.
OTtnenpHbIC 30HBI penbeda (MPEUMYIIECTBCHHO YIJIOBBIC YYACTKH) MPOPadaTHIBAXOTCS 10
ypoHi & = 9+10. Ilpu 3TOM Bea 6aza Ha 0OCHX CTOPOHAX MONYYACT OJHHAKOBYIO
nedopmanuro Ha ypoeHe €= 1,2+1,5. PeayapraTel H3y4eHU YCHUITUS TOKA3AH, YTO rpaduK
YCHIIAA MOXKHO pa3feiuTh Ha TPH 30HBI, COOTBETCTBYIOINME YPOBHIO 3aIlOTHEHHIO
rpasrops! mramnos. Ha mocneaaem atare BeanamHa yerws 3aechk npesermaet 7 MH. Tpu
3TOM BBISBJIICHO, ITO YPOBEHb TOYHOCTH PacueTa MOJENH ABIAETCA BBICOKOTOYHBIM, UTO
MTOATBEPIKAACTCA COBIAJCHUEM TEOPETHUECKOTO H PACUCTHOTO 3HAUCHHH VCHITHS.

Kniouesvie cnoea: wdekaHka, MeTOJ KOHCUHBIX oiaeMeHTOB, Deform-3D, srtambt
aehOpPMUPOBAHUS, MOJACIUPOBAHKUC, HAMPSDKCHHOS COCTOSHUE AS(OPMHUPOBAHHOS
COCTOSIHUE, YCHITHE ACOPMUPOBAHHUSL,
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Hccnenosanue CTpYKTYpbl MeTAJJIA NPH NPOAABJIHBAHUM B TPEXKAHAJTBHOH MAaTpHULe

B nmaHHOI cTarbe paccMaTPHUBACTCH HUCCICAOBAHHC CTPYKTYPBHl METAIAa OpPH
MPOJABIUBAHUN B TPEXKAHANBHON MaTpuie. AIOMUHHCBAS 3arOTOBKA MOC/IC HArpeBa
MoJBEpragack MHOTOLHMKIOBOH 00paboTke Ha ruapaBIHveckoM mnpecce. M3yucHue
MHKPOCTPYKTYPhI MPOBOAKIICS ¢ TIOMOIIBIO METALTOrpahuieckoro Mukpockomna mpu 200-
KpPaTHOM VBCITHUICHUH. I HCCIICAOBAHMS CTPYKTYPHI MCTAIIA U3 TTOTYICHHBIX 3aTOTOBOK
MOCJC MPOBSACHHBIX HECKOJBKUX BBIAABIUBAHUS ObITa BHIPE3aHA TEMILICTHL B
MPOJONPHOM W TOMCPCYHOM HAMPaBICHUAX. M3 TOMYyYCHHBIX PE3VIBTATOB MOXKHO
CKazaTh, YTO CTPYKTypa IOCIE KAXKAOTO NPOXOoAa IO MpeQIaracMoH TEXHOJOTHI
[TOABEPTacTcs K HM3MEHEHHIO, TO €CTh H3MenbuacTcs. s aHanmmsa pacnpeieneHust
pasMepoB 3CPCH B OPOJOABHOM M TONCPCYHOM HAIMPABICHUHM BBIPC3KH, IOCIC
pacipeaAcACHUS 3HAYCHUH, TOYICHHBIX B XOI€ SKCIICPUMCHTATbHBIX UCCIICIOBAHHUIMA, ObLT
ncnoas3oBan napamerp «lloctpoeHne TuHIN TpEeHAY .

Knroueswie cnoea. TpexkaHaNbHAs 3aKphITas MaTpULA, MyaHCOH, ATIOMUHHN, CTPYKTYpa
METaJIa, TEMILIETHI, 36PHA.

Beeoenue

g uccneaoBaHusa MEKPOCTPYKTYPHI MCTAIIIOB, ITOTYYICHHBIX PH BHIAABINBAHUH UX B TPCXKAHATBHOM
MAaTPHULIC BRIOPAHO ATFOMUHUCBBIC 3aroTOBKH. [lepe 1 BbIAABIHBAHUEM ATFOMUHHCBBIC 3arOTOBKH HATPCBATUCH
JUTSI TIOBBIMICHUS TUTACTUYHOCTA META/IA M OOJICTUCHUS HPOIIECCA MHOTOILUKIOBOH 00pabOTKH. ATIOMUHHIN
SBJSICTCS XOPOILIO TMPOBOTIIINM MATCPHAIOM, YTO IMO3BOJIACT IS HATPEBA ATIOMHHHI W €TO CILIABOB
MPUMCHATD TOKH OpOMBIIIICHHOM dacToTel 50 I'11. [ maBrRIME mpeuMyInECTBAMEU HCIOMB30BAHNS 9acTOTH S0
Ity IBASFOTCS CHMGKEHHUE PACX0/a PHCPTHUH U KAIMUTANBHBIX 3aTPaT B CBI3H C OTCYTCTBHUEM ITPeoOpa3oBare/s
4acTOThl. A TaKKE YMCHBIICHHE BPEMCHH HarpeBa u3acauid. AMIOMUHUE Xopowmo o0padaTeiBacTCs
JABJICHUCM - IPOKATKOU, ITPCCCOBAHUCM, IMTAMIIOBKOH, KOBKOH [1].

Memoowvr u mamepuanv

Harpep amoMHHHEBBIX 3arOTOBOK OT KOMHATHOH TEMIIEpaTyphl A0 TEMIEPaTypbl 00paboTKH, T.€. A0
500°C npouzBoauTcs B 3nekTpoHHOM rieue Naberthem.

[Tocne HarpeBa 3aroToBKa YCTaHABIMBAJIOCH B MOJOCTh Marpuubl (PUCYHOK 1) M moaBepranach
MHOTOLHUKIOBOH 00pabotke Ha ruapasmmiaeckoM mpecce [16-6330 [2]. Ha pucynke 2 mokazaHo 3arotoBka
nocie Il nuknos BeIIaBNIHMBaHUA B TpexkaHanbHOU Marpunie. OxuH muka aeopMUpOBaHUS 3aKTIOYACTCI B
CACayOLEM: BHAYAIC AchopMHUpPYEeM HCHTPATBHBIM MyaHCOHOM (TICPBBIN LIMKII) 10 BBHITCCHCHHS B OOKOBBIC
KaHAaIbL, a 3aTeM JehOpMUPYEM ¢ OOKOBEIMU MYAaHCOHAMH B OOPaTHOM HANPaBJICHUH (BTOPOH LIHIKIT).
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1- UeHTpanbHas MyaHCOH, 2 - CerMeHTbl, 3 -60KO0BbIE MYaHCOHbI,
4 - Bblpe3Hble 60ek, 5 - nofcTaBKa, 6 - 3aroToBka

PucyHok 1 TpexkaHanbHasa 3akpbiTad MaTpuua

PucyHok 2. 3aroToBka rnoc/e Il LVMKIOB BblAaBN1BaHWA B TPEXKAHAIbHOW MaTpuLe

Cnepbl, OCTaB/IeHHble WHCTPYMEHTOM MOC/e LUTaMMOBKW MeTaina, KOTopble MOryT MOBAUATL Ha
pe3ynbTaTbl WCMbITAHWIA, AO/MKHbI YCTPAaHATLCA LWAU(OoBaHUEM (Npu 06WMNLHOW Mofaye OXnaxparoLei
XULKOCTU) WAN MONMPOBAHWEM MNPU YCMOBMU. BblOpaHHbI MeTOL OTAENKU MOBEPXHOCTU HEe BbIBOAUT
pasMepsbl 1 hopMy UCNbITaTeNbHOro 06pasLa 3a NpejeibHble OTKNOHEHUS, PernameHTUPOBaHHbIe CTaHAaPTOM
Ha COOTBETCTBYHOLLEE UCMbITaHME.

[na nposBefeHWs MUKPOCKOMMYECKOrO aHanuMsa M3 UCMbITYEMOro MaTtepuana Bbipe3aloT obpasewl, u
noAroTaB/MBatoT ero Ana uccnegoBaHns (LWANGYOT, NOANPYIOT A0 3epKasibHOro 61ecKa U NPOMbIBatoT).

MMKPOCKOMMYECKNIA aHaNM3 MeTas/ioB 3akK1lo4yaeTcsl B UCCNEeL0BaHUM WX CTPYKTYpbl C MOMOLLbLO
ONTUYECKOro MMKpockona (C MpocTbiM 6enbiM M60 yNbTPauONeToBbIM U3NYYEHUEM) W 3/1EKTPOHHOIO
MUKpOCKona. MMUKPOCTPYKTYypa — 3TO BHYTpPeHHee CTpOeHMEe MeTania, Habnofaemoe € NOMOLLbLO
ONTUYECKNX MUKPOCKOMNOB npu 50...2000-KpaTHOM YBENIMYEHUN.

MMKPOCKOMMYECKM aHaM3 AaeT BO3MOXHOCTb UCCEA0BaATh:

-hopMy 1 pasmep KPUCTAINIMYECKMX 3epeH, U3 KOTOPbIX COCTOUT CN/as;

-N3MEHEHMSI BHYTPEHHEr0 CTPOEHUA CMaBa, MPOMCXOoAALMe MOJ BO3AEACTBUEM TEPMUYECKO, XUMUKO-
TEpMUYecKoi 06paboTKK; Npu 06paboTKe AaBNEHNEM, Pe3aHWEM 1 NPU CBApKe;

-pa3IMumnTb 3epHa, UMEKOLLME Pa3/INYHbIA XMMUYECKMNIA COCTaB;

-BbISIBUTb HEMETAIMYECKME BKNHOUEHUS U HECNIOWHOCTMW, HEBUAMMbIE HEBOOPYXXEHHbLIM N1a30M.
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MN3yueHne MUKPOCTPYKTYpbl NMPOBOAAT C MOMOLLbI MeTannorpaguyeckoro mmkpockona npu 200-
KPaTHOM YBENYEHUN.

CTPYKTYpHble MeTOAbl WM3YyYeHWs MEeTal/IoB U MpexAe BCero MeToAbl MWUKPOCKOMUYECKOro aHanusa
OYEHb LUMPOKO MPUMEHSIHOT ANS UCCNef0BaHUS MeTannoB. [1aBHOe MPeVMYLLECTBO MX 3aK/TO4aeTCsA B TOM,
4YTO MeXAy CTPYKTYpO/ MeTanna M ero CBOMCTBaMU B GO/bLUMHCTBE C/y4vaeB CyLLeCTBYET AOCTAaTOYHO
HafeXXHasd KayeCTBEHHAs 3aBUCUMOCTb. JTO MO3BOMSET MO [AaHHbIM MUKpoaHasM3a (a 4YacTUUYHO U
MaKpoaHan3a) He TOMIbKO YKa3aTb B KaKOM HarnpaBfeHUW U3MEHSIOTCA MeXaHW4eckue, (U3MYeckme uam
XUMUYECKUE CBOMNCTBA MPU TEX UU UHBIX M3MEHEHUAX B CTPYKTYpPE, HO Y 06BACHUTL NPUYUHBI STUX Pa3INYmii
B CBOIiCTBax. bonee TOro, no faHHbIM, MO/yYaeMbIM 3TUMU METOAAMM, BO3MOXHO, YKa3biBaTb MyTW Hambonee
3((heKTUBHOIO YNyULLleHWUs CTPYKTYPbI, &, CNefoBaTe/IbHO, Y CBOWCTB U NPOrHO3MPOBaTh 3KCMN/TyaTaluoHHY0
HafeXXHOCTb U3AENNIA.

N3yyeHre HauMHalOT C pacCMOTPEHUS MUKpoWAUda Mocnie MoAMPOBaHUA U MPOMbIBKW MOA
MWUKPOCKONOM. B 3TOM cliyyae MOXHO 3aMeTWUTb OTAE/bHble HebO/bluMe TEMHble Y4YacTKU. OHU MOryT
NpeACTaBNATb HEMETa/IMYECKME BKIOYEHUSA, Me/IK1E NOpPbI, CTPYKTYPHbIE COCTaBNAIOLLME, XapaKTepHbIe A4S
HEeKOTOpPbIX CNMaBoB (Hanpumep, rpaduT B CEPOM YYTyHe).

M3yueHne nog MUKPOCKOMOM CTPYKTYPbl METan/oB, a TakXe HEenpo3payHbiX HeMeTasIMyecKnx
mMaTepuanoB BO3MOXHO /MLUb NPW 4OCTAaTOYHO MHTEHCUBHOM OTPaXXEHWU CBETOBbLIX /ly4ei OT UcCieayemoit
MOBePXHOCTU. M03TOMY NOBEPXHOCTb 06pasLa fLO/IKHA ObITh CMeLnansHO NOLIOTOBIEHA.

MpuMeHseMbIil METOZ U3roTOB/IEHNUS MUKPOLLIMGOB UMEET peLlatoLlee 3HaueHue Ans apgeKTUBHOro u
NpaBnILHOr0 MUKPOCKOMMYECKOr0 aHanm3a. 13rotoBneHme 06pasLoB B LLeSIOM BKIOYAET CefytoLLme sTanbl:
Bblpe3ka 06pa3LoB, LWIMGOoBKa 1 NOAUPOBKa, CrelnanbHble METOAbI NOArOTOBKW UCCNefyeMOi MOBEPXHOCTH
o6pasuoB. CreuuanbHble METOAbl MOATOTOBKW MCCMefyeMoli MOBEPXHOCTU 06pasua MPUMEHSIOTCA 4JiS
BbISIBMIEHUA €ro CTPYKTYPHbIX cocTaBnswowmx. K Takum MeTogaM OTHOCAT BbISIBiEHWE CTPYKTYpbl
TpaB/eHNEM B pacTBOpax, MPW HarpeBse [0 BbICOKUX TeMMepaTyp, METOAOM NOHHOI 6oMbapanpoBkm 1 ap. [3].

WccnefoBaHusa BbIMOHAKOTCA Ha cneunasibHOM 00bekTe - Mukpowudge. ccnegyemas noBepxXHOCTb
MUKpOLIMGA A0MKHA MMETb OYeHb Manyk LIepoxoBaToCTb - OblTb 3epKasbHOW, 4TO6bI MOAYYanochb
NpaBWIbHOE OTpaXeHue. [lns M3roToBneHWs MuKpowsuga Ha O06beKTe MCCnefoBaHUS LOMKHA ObiTh
obpaboTaHa njockas MoOBepXHOCTb. Ee 06pa3yeT HENocpefcTBEHHO Ha [feTansxX MajblX pasMepos, a U3
60MbLINX [AeTaneil Bblpe3aeTcsi chneyuanbHbll 06pasel. 3epKabHOM MOBEPXHOCTM [06MBAKOTCA MYyTEM
06paboTKM abpa3nBHO LLIKYPKOM HECKO/IbKUX HOMEPOB, Nepexoan oT 6onee rpyboii K 6onee TOHKOW [4-5].

[ns nccnefoBaHus CTPYKTYpbl MeTa/ila M3 MOMYYeHHbIX 3ar0TOBOK MOC/e NPOBELEHHbIX HECKOMTbKNX
Bbl4aBnMBaHWA Oblfa BblpesaHa TEMMNETbl B NPOLOSILHOM U NOMEpPeYHOM HarpasfieHuax. Cxema BbIpe3Ku
TEMMNIETOB M3 3aroTOBOK MOKa3aHa Ha pucyHke 3. HeobxoguMble MAOCKOCTU AN CTPYKTYPHOTrO
nccnefoBaHUA NOMeYeHb! LUTPUXOM.

- CXeMma BbIpe3KU1 TEMMNETOB AN BbIPE3KU;
a) - 3aroToBKa;
6) -TeMNNeTbl, Bblpe3aHHble B NOMNEPEYHOM HarpaBneHUu;
B) - TEMN/ETbI, BbIpe3aHHbIE B MPOA0/bLHOM HamnpaBNeHUN.
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PucyHok 3. Cxema BbIpe3Ky TEMMETOB M3 3aroTOBOK

Mpwn nccnefoBaHWM BAMSHNA NIACTUYECKON AehopmaL MM MECTO Bbipe3ki 06pasua nyylle onpeaennTb
Mo AaHHbIM aHanM3a, KOrAa BblsiBNeHbl HaMpaB/ieHWe TeYeHUs MeTanna U Hanbonee XapaKTepHbIE Y4YacTKU
feTann. Ecnn 3arotoBka AeOpMUPYETCS LITAMNOBKE, BaXXHO M3YUYUTb MECTW, FAe, Hanpumep, UMeno MecTo
Hanbonee cnoxHasa rvbka uaM 6onblas BbITAXKKA, a TakkKe O00beMbl MeTanna, Ha KOTOpble He
pacnpocTpaHsnacb gegopmaumnsi. Bo Bcex 3TUX ciy4vasax Heob6XoAMMO WCCNefoBaTb CTPYKTYPY FNaBHbIM
06pa3om B HampaBneHUW TeYEHUS MeTanna, a TakKe U B NepneHANKYNSpHOM HarnpaBieHUN.

[na ganbHelwero nccnefoBaHne CTPYKTYpY 3aroToBKW 6blfia Bbipe3aHa TeMMeTbl. Bbipe3ka TeMnieTos
13 3aroTOBKM OCYLLECTBMIANCS HA OTPE3HOM CTaHKe Labotom-3 dmpmebl Strners (pucyHoK 4).

PucyHok 4. OTpe3Hoii cTaHok Labotom-3
OTpesHoi cTaHOK Labotom-3 dmpmbl Struers npegHasHayeH AN pa3pesaHns MeTannorpauuecknx
06pa3uoB. Ab6pa3vBHOE MOKpPOe OTpe3aHue o6ecneynmBaeT MWHUMYM MOBPEXAEHWI MNOBEPXHOCTM, 4TO

06/1eryaeT 1 ycKOpsieT JanbHeliLllyo MOAroTOBKY 06pa3sLoB.
BblpesaHHble TEMM/ETbI U3 3ar0TOBOK MOKa3aHa Ha puUCyHKe 5.

PucyHoK 5. Bbipe3aHHble TEMMNIETbl U3 3aroTOBOK
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TemnneToB K3 3aroTOBOK MOC/e BbIPE3KM ClefyeT TWaTeNbHO WAXGOBaTL AN NPOBeLeHUs
CTPYKTYPHBIX UCCNeA0BaHMA. TemMneTbl WAMGOBAHO CreunansHOM WAngoBasbHO-NOANPOBaIbHOM CTaHKe
TegraPol -TegraForce (pucyHoK 6).

PucyHok 6. LLInndoBasbHO-NOMPOBa/IbHbIA CTaHOK
TegraPol -TegraForce

LLnngoBanbHO-nonMpoBanbHblii cTaHOK TegraPol -TegraForce dupmbl Struers npegHasHauyeH ans
BbICOKOKAYeCTBEHHOr0 aBTOMAaTM3MPOBAHHOIO LWAN(OBAHUA U nonaupoBaHusi. CTaHOK WCNONb3YeTcs C
NpMMeHeHVEeM LWANKDOBabHLIX AUCKOB M NOAUPOBA/bHLIX CYKOH Ha MarHWTHOW (ukcauuin MD-System.
CTaHOK No3BONSeT NPOM3BOAMTL MaTepmanorpauyYeckyto NoAroTOBKY matepumanos ¢ TBepgocTbo 30-2000
HV.

[na [ocTuxXeHUs KaueCTBEHHOM NOBEPXHOCTU MUKPOLLINGa, He06X0AMMO NOCTENEHHO NepexoanTs OT
OfHOro AMCKa K APYroMy AUCKY C HEMpPEepbiBHO YMEHbLUAOWUMUCS pasmMepaMu abpasuBHbIX vactuy. C
KaXbIM YMeHbLUeHVEeM pa3MepoB abpasvBHbIX 4acTeld U YMeHbLUaeTcs TOoMWMHA Ae(hOPMUPOBAHHOIO
MOBEPXHOCTHOrO C/I0f1, YTO NO3BOMSAET U3YUnTb CTPYKTYPY 3ar0TOBKY.

Mocne wnugoBaHua obpasLa ¢ MOMPOBaHUEM YAANAKOTCA MESIKME NMOBEPXHOCTHbIE Ae(eKThlI.

TpaBneHne o6pasubl MOC/e WAMGOBAHUA U MONMPOBaHNSA OCYLLECTBASETCA C HA3HAYEHUEM pacTBopa.
XMUMUYeCKniA cocTaB pacTBopa Ans 06pasLoB antomMnHmMeBoro cnnasa AA31 nokasaHa Ha Tabnuue 1 [6-7].

Ta6bnuual

XMMMYeCKNii cocTaB pacTBopa A5 06pasLoB antoMUHMEBOro cniaBa A31

MnaBuKoBas KMCnoTa CongHaa kucnota (HCI), A30THas KucnoTta Boga (H:0), mn
(HF), mn M (HNG:s), mn
1 15 2,5 95

O6pa3sLibl JOMKHBI NOTPYXMUTLCA B pacTBope 10-20 cekyHS. Mocne TpasneHWs Ha4o NPoMbIBaTh B TEMNJION
BOJE U CYLLMTb BO34YXOM.
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Takum 06pa3oMm, MWUKPOLAUMLI NOcne TpaBfeHUW CTaHeT MPUrofHbLIM - ANnf  UccnefoBaHWe
MUKPOCTPYKTYpbI.

WcenepoBaHne MUKPOCTPYKTYPbI U3 UCXOAHBIX U NOC/e AeOpMUPOBaHHbIX 3ar0TOBOK OCYLLEeCTBAASCS
B OMTUYeckom Mukpockorne LEICA DM IAM (npoussogutens [epmaHus), npeAHa3HayYeHHbIA ans
nccnegoBaHnUs (hasoBOro coctaBa U CTPYKTYPHbIX OCOGEHHOCTE pa3NUuHbIX METanoB U MX CMAaBoB
(pucyHoK 7). Mukpockon no3BonseT paboTaTb B cTeneHax yeneyeHmm 50, 100, 200, 500 » 1000 pas.

PucyHok 7. OnTunyeckuin mnkpockon LEICA DM AM (epmaHus)
PesynbTaThl 1 06Cy>KaeHNE

WccnepoBaHne  MUKPOCTYKPYPY —a/lOMMHUMBYHO 3arOTOBKY B OMTWYECKOM MUKpOCKOMNe  6bino
OCYLLLECTB/IEHO C/efYHOLUM 06pPa3oM:

MoAroToBNEHHbIE TEMNNETbl M3 3aroTOBOK MPUKPENUACA B CheuuanbHyt Aep)KaBKy MMUKpockona u
MPUKPENUCs K CTONY MUKPOCKONA. Perynmpys Hy)XHYH MOM0XKEHUIO 1 YBEIMYEHIO, HACTPamBasi pe3KocTb 1
KOHTPaCTHOCTb, MOXHO YBWAETb MUKPOCTPYKTYpY. Bce nonyuyeHHble MWUKPOCTPYKTYpbl M3 TeMMNIeToB

MOKa3aHo Ha pUCyHKe 8. MUKPOCTPYKTYPHOrO aHanu3a NPOBOAMIN B COOTBETCBUM C Tpe6oBaHuem FOCT
21073.0-75.
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6) B)
r
X) e)

a)-UCXofAHas CTPyKTypa; 6)-CTpyKTypa nocne | npoxoda NPoAobHOe HanpaBneHue; B)- CTPYKTypa
nocne | npoxoja nonepevyHoe Harpas/eHue;

r)- cTpykTypa nocne Il npoxofa npogonLHoe HanpaeneHune; 4)-cTpykTypa nocne Il npoxoga
nonepeyHoe HarnpasfieHUe; X)-CTpyKTypa nocne |1l npoxoga npofonbHOe Hanpas/eHune; e)- CTPYKTypa
nocne Il npoxoga nonepeyHoe HanpasfeHne

PucyHok 8. MMKpOCTPYKTYypa aftoMUHUEBOI 3aroToBku, x200

M3 Nony4YeHHbIX PUCYHKOB MOXHO YBUAETb, UTO CTPYKTYpa Noc/e Kaxaoro npoxoga rno npegfaraemoi
TEXHOMOrniA NoABEPraeTcs K U3MEHEHNIO, TO eCTb M3MeSbYaeTCs.

Mo AaHHbIM MOMYYEHHbIX U3 MUKPOCTPYKTYPHbIX aHa/M30B MOCTPOUM rpagiMk 3aBUCMMOCTU pasMepsl
3epeH 0T KOJinyecTBa Npoxogos (PUCYHOK 9).
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PucyHOK 9. padvik 3aBUCMMOCTM pa3Mepbl 3epeH OT KOMMYecTBa
MPOX0A0B

[na aHanusa pacnpefeneHus pasmepoB 3epeH B NPOAOSLHOM W NOMepPeYyHOM Harpas/ieHUU BbIPe3ku,
nocne pacnpefeneHns 3Ha4YeHWid, MOMYYEHHbIX B XOAE SKCMEPUMEHTaNbHbIX WCCMef0BaHWUA, 6bin
CNoNb30BaH napameTp «[OCTPOEHWE NUHUK TPEHAA», KOTOPbIA CTPOUT NIMHMIO MO TOYKaM C KPUBW3HOWA,
KpVMBM3HA KOTOPOM XapakTepusyeTcs 3afaHHbIM YypaBHeHWeM perpeccun. [OrpewwHocTs NOCTPOeHUs
OMMCbIBAETCH KOIPPULMEHTOM JeTepMUHALMM R2 BeIMYMHA KOTOPOro NoKa3sbiBaeT CTeneHb AOCTOBEPHOCTU
MOMYYEHHOr0 ypaBHeHUsA. Mcxoasa M3 3Toro, ufgeaibHbIM YpaBHEHWEM perpeccun Oyget To, Y KOTOPOro
KO3hPUUMEHT feTepMuHaLnn R2cTpemnTest K 1 MeTogom NpocToro nepebopa BapMaHTOM ypaBHEHWI OblNo
YCTaHOBMIEHO, YTO Hambonbluee 3HadyeHue KoahduumeHTa getepmuHaumm R2(6onee 0,99) BO3HMKaeT npu
MCMONb30BAHMUN CTEMEHHON (yHKLMW. oNyUYeHHbIE YpaBHEHWNSA pPerpeccumn 415 3HayYeHUn pasMepa 3epeH B
MPOAO/LHOM M MOMEPeYHOM HarpaBfieHNAX U COOTBETCTBYHOLWME UM KO3D(MLMEHTHI AeTepMuHauun R2,
nokasaHbl Ha pucyHke 9. Mo gaHHbIM rpafuka, NPUBEAEHHOr0 Ha PUCYHKe 9 BUAHO, YTO pasMepbl 3epeH no
MPOX0f4aM B MOMePeYHOM 1 NPOLO/IbHOM HanpaB/eHUAX NPaKTUYECKN OLMHAKOBBI.

BbiBogbl

B cratbe uccnegoBaH CTPYKTYpbl MeTanna npu MpofaBiMBaHUKM B TPEXKaHanbHOW Matpuue. W3
pe3ynbTaTOB MOXHO CKasaTb, YTO CTPYKTypa MOCMe KaXAoro npoxoja Mo npepnaraemMoii TeXHONOrui
noaBepraeTcs K W3MEHEHWU0, TO eCTb W3MesbyaeTcs. Mo AaHHbIM MONYYEHHbIX M3 MUKPOCTPYKTYPHbIX
aHasM30B MOCTPOEH rpadmK 3aBUCMMOCTU pa3Mepbl 3epeH OT KOMMYecTBa NpoxogoB. Mo faHHbIM rpaduka,
BWHO, UTO pasMepbl 3epeH Mo MPOXOAam B MOMEPEeYHOM W MPOAONbHOM HamnpaBAeHWUsSX MPaKTUYECKM
OfIMHAKOBbI.

CnucoK Ncnonb30BaHHbIX MCTOYHNKOB
1 Fabbri M., Morandi A., Negrini F. Temperature Distribution in Aluminium Billets Heated by Rotation
in Static Magnetic Field Produced by Superconducting Magnets // COMPEL, Vol. 24, n. 1, 2005, - P. 281- 290.

2 [MacnopT npecc TrUAPOBAMYECKUIA OAHOCTOEYHbIA ycunmem 1000 kH mogenu MMB6330 - 02
pykoBoAcTBa no akcnayatauyum NMbB6330 -2000. -56¢.
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3 ®ectucos I'I1., 'apudymmn ©.A. MarepuanoBeJcHHE B TEXHONIOTHSA MaTepuaios// YueOHHK. — M.
NH®PA-M, 2014. — 397 c.

4 Pxesckas C.B. Marepuanoseacaue: YueOHHK Jis By30B. — 4-¢ u3aanue, nepepad. u gomon. — M.:
Vuusepcurerckas kaura, Jloroc. 2004 — 424 c.

5 Anackun A M., Cenos I0.E., Oneruna A K., Knumos B.H. Marepuanoseacuue: yued. it yapek .
cpea. [podeccron. O6paszosanus / mox pea. H0. M. Conomennesa. — M.: Beiciu. Ikona., 2005. — 456 ¢.: un.

6 bapanosa JI.B., lemuna 2.JI. Meramnorpadudeckoe TpaBIcHUE METAUIOB U CrutaBoB. Cnpas.uzs,. /
M.: Meramnyprus, 1986. — 256 c.

7 Aunapymesnd A A. u ap. ATiac MHKPOCTPYKTYP YSPHBIX M IBETHEIX MeTalnos// YueOHOE HArTIAHOS

nocobue. — Munck: BI'ATY, 2012. — 100 ¢.

3.A. bareipxanosa, XK. A. Amkees, K. K. Amamkonos, A b. Ecbonar

Y apaanbl MmaTpunajga 0acy Ke3iHjae MeTall KYPbLIbIMbBIH 3epTTEY

by makanana yimn apHansl Matpunana OachUTFaH KE34C METATIBIH KYPBUTBIMBIH 3€PTTEY
KapacTbIpblIaabl. KeI3apipyaaH KeliH amoMHHAN JaHbIHAAMA MU IPABIHKAIBIK IPECTE KT
UUKIABL OHACYIACH o©TTi. MukpokypeimbiMasl  3eprrey 200 e€ce YIKSHTY Ke3iHAC
MeTamnorpadusuIbIK MHKPOCKONTHIH KeMeEriMeH »Kyprisinnai. bipaeme OacyaaH keliH
aNbIHFAH JAWbIHAAMATAPAAH aTbIHFAH METAT KYPBUIBIMBIH 3€PTTEY YILIH TEMIUICTTEP
OOWIBIK JKOHE KOIJACHCH OarbiTTa KeCLIml. ANBIHFAH HOTIDKCICPACH YCHIHBIIFAH
TEXHONOTHIAP OOHBIHIIA OpOip TYyACH KEHIH KYPBUIBIM ©3repiCKe YINBIPAHAbI, SFHU
ycakTanaapl Aen anryra 6oaaaer. TyHipirik enmieMiHiH OOMIBIK KOHE KOIACHCH OarbITTa
OpHATIACYBIH TalAay YILIH BSKCICPHUMEHTTIK 3CPTTCYICP KE3IHAEC aiablHFAaH MOHACPIl
GenreHHEH KeliH « TpeHA CHI3BIFBIH KYPY» TapaMeTpl KOJAaHBIIIEL.

Tytiin co30ep. Y apHANbl kabblK MaTpPULA, NYAHCOH, ATIOMHUHHH, METAIT KYPBUIBIMBIL,
TEMILIETTEP, TYHIPIIIKTED.

Z.A. Batyrkhanova, Zh.A. Ashkeyev, Zh K. Amanzholov, A.B. Esbolat
Investigation of the metal structure during punching in a three-channel matrix

In this article the study of the metal structure after pressing in a three-channel matrix was
described. After heating, the aluminum billet was subjected to multi-cycle processing on a
hydraulic press. The microstructure using a metallographic microscope at 200x
magnification was studied. To study the structure of the metal, templets of the obtained
blanks after several squeezes in the longitudinal and transverse directions were cut out.
From the obtained results, it can be concluded that the structure after each pass through the
proposed technology is reduced. To analyze the distribution of grain size in the longitudinal
and transverse cut directions, after the distribution of the values obtained in the course of
experimental studies, the parameter "Building a trend line" was used.

Keywords: three-channel closed matrix, punch, aluminum, metal structure, templets,
grains.
References
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HccnenoBanue 3(phpeKTHBHOCTH H3MeNbYEHUSI MHHEPAJbLHOIO ChIPbsi B BUOPALIMOHHOMH
MeJIbHHUIIe

B craree paccMOTPEHO TMPOBSACHHUE OKCICPUMCHTAIBHBIX  HCCACAOBAHHHA IS
onpeaeacHus 3(hHEKTUBHOCTH U3MEIBUCHHS PA3IHYHBIX BUIOB MHHECPAILHOTO CHIPBS HA
71a00pATOPHON YCTAHOBKE BUOPAITMOHHON METbHUIIBI, BBITIONHEH CYXOU U MOKPBIH MTOMOJI
rPaHyIMPOBAHHOIO JOMCHHOIO IIjIaKa, INCOCHS ¢ HW3BECTHAKA. XaPaKTCPUCTHKH
JUCTICPCHOCTH M3MEJIBUYCHHBIX MATCPUAJIOB OIMPSACICHBI CUTOBBIM CIIOCOOOM H3MECPSHUS
rPaHyJIOMETPHYSCKOTO cocTaB. Ha OCHOBE MPOBEACHHOIO 3SKCICPHUMCHTAIBHOTO
WCCNICAOBAHUS YCTAHOBJICHBI 3aKOHOMCPHOCTH, BIMSIONIMC HA TMPOLECCC H CTCIICHBb
M3MEIBUCHUS B BUOPALIMOHHOUN MEIBHUIEC. AHAJIN3 PE3Y/IbTATOB UCCICAOBAHUS TTOKA3A,
YTO BHOpALIMOHHAS MEAbHHIIA OOCCICUMBACT HEOOXOMUMYK) TOHKOCTh MOMOJA MpPHU
M3MCIBUCHUN MHHEPATBHOTO ChIPhS U MOXKET ObITh 3((EKTUBHO HCIOIB30BAHA B
Pa3IUYHBIX OTPACSX MPOMBILILICHHOCTH.

Knroueswie cnosa: smenvueHne, BUOPALIMOHHAS MEJTBHHULIA, 1a00PaTOPHbII 3KCIICPUMEHT,
METIOIIHE TENA, TOHKOCTh IIOMOJIA, CHTOBOM aHATN3, TPAHY IOMETPHUECKUI COCTAB, CYyXOH
MOMOJT, MOKPBIM IIOMOJL.

Beeoenue

[Tpobnema mosrimieHUs 3G GEKTHBHOCTH TOHKOTO U BEChbMA TOHKOT'O H3MENbUYCHHS MUHEPATIBHOTO ChIPhS
B HACTOsIICE BpeMs Mprodpera BAKHOE 3HAUCHHE B CBA3M C PACTYIMUMH MOTPEOHOCTAMH MHOTHX OTpacicH
OPOMBIINNICHHOCTH:  TOPHOHM,  CTPOMTCNBHOM, XUMMYECKOM,  CEIbCKOXO3SIMCTBEHHOM W Ap. B
MEJIKOAUCTICPTUPOBAHHBIX MaTepHanax. Ipouecc u3MenpucHUS BEChbMa SHEPrOEMKHH M MATCPHATOEMKHI.
Tak, B muxiax oboramenus oH noraomaet cebime 50% 3meKkTposHeprun U TpedyeT GONMBIINX KAMHTATBHBIX
U 3KCIUTyaTainoHHbixX 3atpar [1]. OcHOBHOE 00OpYyIOBaHHE, MPUMEHICMOE IS TOMOJIA, — BPAINAKOIIHCCS
GapabaHHbIC IIAPOBBIC METBHHUIIBL, ITIHPOKOE PACIIPOCTPAHECHHUE KOTOPBIX ONPEACIACT MPOCTOTA KOHCTPYKLINH,
BBICOKasI 4acoBasl MPOU3BOAUTENBHOCTh. OHAKO Y HUX €CTh CYLICCTBCHHBIC HEAOCTATKH: BHICOKAS VACTbHAS
METAIJIO- U DHEPrOEeMKOCTh, HU3Kui kod(pduiment noneznoro aekicteus (KILM), ve mpessrmarormuii 1%
HHU3Kasl SHEPTOHAIIPSPKCHHOCTD MPOLISCCa M3METBUCHHS, BBUY MATBIX CKOPOCTEH BO3JCHCTBUS METIOIIUX TET
Ha U3MENbYacMbIi MaTepuai: okono 50% METomuUx Tell He YYaCTBYIOT B MPOLICCCEe M3METbUCHHS;, pabounit
00BEM METBHHULB! UCIONB3YETCs Ha 35%; OOMBIION VACTBHBIA PAacX0 METIOIIUX TE H MaTepHaia GyTepOBKH
(mo 1 kr Ha 1T roToBOTrO MPOAYKTA MPH MOMOJIE KIHHKEPA U 100aBOK) [2].

OxHUM W3 TPOTPECCHBHBIX THIIOB HU3MEIBYHTEIBHBIX MAIIMH SIBJIIOTCS BUOPALMOHHBIC MEITBHHLIBL,
KOTOpbIC OOCCICYHBAIOT BBICOKYEO VICTBHYIO NPOHU3BOAUTEIBHOCTh TPH OTHOCHTENBHO HH3KHX
SHEprosarparax, peryJupyeMyl0 TOHHHY HPOJYKTOB IOMOJIA, HMCIOT 3HAYUTEIBHO MCHBINHC radapUThl O
CpaBHEHHIO ¢ OapabaHHBIMH METBHULAMM, YTO OTKPHIBACT MPHHLUMIHATIBHYIO BO3MOXKHOCTh COKPAIICHHS
MPOU3BOACTBCHHBIX ILIOINAACH, TPAHCIOPTHBIX CPEACTB, KANHUTANBHBIX M SKCIUTyaTAllMOHHBIX 3arpat [3].
HecmoTps Ha 311 mpeuMyInecTBa BUOPAITHOHHBIX MEJBHHL, OHU HE TONIYYUINA CPABHUMOTO ¢ OapabaHHBIMHU
MEJBHULIAMU IPUMCHCHHSL, YTO OOBACHICTCA UX OIPAaHHYCHHSMU O TPOU3BOJUTEIBHOCTH, 00JICC BHICOKUMHU
JUHAMUYCCKUMH HArpy3kaMH U APYTHMHU NpHYHHAMH. X ycTpaHeHHEe BO3MOXKHO B PE3YJIbTATE HAYYHBIX U
KOHCTpYKTOpcKuX padoT. [lostomy mnoBeimeHHe 3(h(EKTUBHOCTH BHOPALMOHHBIX MCIBHHI] SIBJISICTCS
aKTyanbHOM HAYUHOHU 33Ja4cH.
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CoBpeMeHHble MpeAcTaBfieHUss 0 MexaHu3Me Jedopmauum U paspylleHus TBepAblIX — Ten
CBUAETE/NILCTBYHOT O TOM, YTO OMNTUMASIbHLIMU YC/IOBUAMU U3MESIbYEHUSA ABNAIOTCA Takue, Mpu KOTOPbIX
maTepvan MoABEpPraeTcs MHOIMOKPaTHOMY BO3[EeMCTBMIO OTHOCMTE/IbHO He6O0MbWNX YAapHbIX YCUWIA,
pacluaTbiBaOLWMX CTPYKTYPY YacTulbl, MPUYEM YacToTa BO3AEMCTBUIA AO/MKHA ObiTb JOCTAaTOYHO BbICOKON
ANA UCKNIOYEHUS «CaMO3aXMBEHNS» 06pa3yOLLMXCA TPELUH. DTOT NPUHLMN HAMGOoee NOMHO peannsyeTcs
B BMOpaLMOHHLIX MenbHULAaX. YacToTa yaapos wapoB B HUX Ha 1 M3 06bEMa B 5000 pa3 60nbLue, YeM BO
BpaLLaloLLMXcs WapoBbIX MenbHuuax [4,5].

BmecTe ¢ TeM, BbI60p MefbHULLI 4715 MPOMU3BOACTBEHHbLIX Liefieil LOMKeH onpefensTbes TpeboBaHUAMM
K rofiyyaeMomMy MpoaykTy. Hanpumep, cTeneHb M3MeSbY4eHUS MUHEPAanbHOro MOpOLUKa, UCMOJb3yeMbIX B
KayecTBe [06aBKM B acthanbTO6ETOHE, AO0MKHa ObiTb TaKOW, 4TOObI MPM MOKPOM pacceBe MOPOLLOK
MOTHOCTbIO NPOX0ANA Yepe3 CUTO € OTBepCTMAMM 1,25 MM, a cofep)kaHme YacTul, menbye 0,071 MM 6b110 He
MeHee 70% no macce [6; 419].

MeTogabl M MmaTepuansl

MpoBefeHbl 3KCMEPUMEHTaNbHbIE WCCNEAOBaHUA ANs onpeaencHns aPheKTUBHOCTU U3MENbYEHUS
pasNNYHbIX BUAOB MUHEPaNIbHOTO Cbipbs Ha 1a6opaTOPHOI YCTaHOBKE BUOPALMOHHOW MeNbHULbI (PUCYHOK

).

PucyHok 1 JlabopaTopHas yCTaHOBKa BUOPALIVOHHOM MEebHULLbI

JTabopaTopHOI yCTaHOBKA BMOPALMOHHOW MefbHMLbI COCTOMUT M3 MPMBOAA, PasMONbHOFO CTaKaHa,
YACTWMYHO 3aMO/IHEHHOTO MENOLWMMMN TeNaMu, HEMOABUXHOIO LUINHAPUYECKOTO KOpryca W BpaLlatoLLerocs
poTopa ¢ ae6anaHcoM (PUCYHOK 2). PasMosibHbI CTakaH BCTaBMeH BO BpallatloLniics poTop aKCLEHTPUYHO,
3a CYET Yero MpPUBOANTCS B KPYroBble KoniebaHns. ITu KonebaHus o6ecnednBatoT CoyAapeHne MetoLmnx Ten
CO CTEHKaMu 1 pa3masibiBaeMbIM MaTepuasioM, TeM CaMbIM U3MENbYAIDT UX.
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1 - anekTpoABuraTens, 2 - fepxaresb febanaHca, 3 - OCHOBaHMWe, CTaNbHaa NAnTa, 4 - kamepa nomona, 5 -
HOXKa, 6 - gebanaHc.
PucyHok 2. Cxema BMOPaLMOHHOW MeNbHMLbI

TexHUYecKas XapakTepucTuka /1labopaTOpPHOW MOZENM BMOPaLMOHHOM MeNbHWLbLI NpuBefeHa B
Tabnuue 1

Tabnuua 1 TexHMYecKas XxapaKTepuUCTMKa BUOPALMOHHOIO CTeHAa

Ne MapameTp EAnHnua BennunHa
n/n n3mMepeHns

1MoLHOCTb 3NeKTpoaBUraTens KBT 11

2 YacToTa BpaleHmMs Bana aneKTpoasuratens 06/MuYH 1480

3AMNANTYAa KonebaHwmit MM 5

4 Macca gebanaHca Kr 5

5 Ko/inyecTBo MOMOJIbHbBIX KaMep (IThy 1

6 O6beM NOMO/LHOW KaMepbl MM3 4067

7 06Lasn macca cTeHAa Kr 40

[na nposefeHMs 3KCMepUMEHTOB 6bliv 0TOOpaHbl TPU BUAA MWHEPAILHOTO ChIpbsi Pa3NUYHOWA
npoyHocTW (Tabnuua 2): rpaHynMpoBaHHbIA AOMeHHbI wnak AO «ApcenopMuttan Temuptay» (r.
Temuptay, KasaxctaH), uwebeHb (AmaHCKWIA Kapbep, KasaxcTtaH) W M3BECTHSK (MeCcTOpOXAeHue
«AcTaxoBckoe», KasaxcTaH). KpynHOCTb MCXOAHbIX KYCKOB MaTepuana cocTansna 5-10 mMm. B KauvecTse
MefoLMX Ten BbI6paHbl Wapbl AnaMeTpom 12 MM B KONMYECTBE, HEOBXOANMBIM A4 3anonHeHus 0,5 o6bema
PasMONIbHOT0 CTakaHa. B Xxofe 3KCMepuMMeHTOB MPOU3BOAUAN CyXOW M MOKPbIA MOMOS MaTepuasos.

MpoLoMKNTENBHOCTL NOMONA BbI6panu: 4, 8, 12 MUHYT.

Tabnuua 2. MNpefenbl NPOYHOCTM MaTepPUanoB U3 ONbITOB
Martepuan Mpegen npoyHocTu, Mla

14,2

20

n

"paHynMpoBaHHLIN LNaK
AMaHCKuWI LebeHb
13BecTHAK

[nsa onpeaeneHns xapakTepUCTUKN AUCMEPCHOCTM U3MENbYEHHbIX MaTepnanoB MCMO/Mb30BasiN CUTOBOI
Cnocob n3mepeHns rpaHynoOMeTpuYeckoro coctasa [7; 790], KOTOpbIiA 3aKNKOYaeTCA B NPOcenMBaHUy Npoobbl
nccnefyeMoro matepuana yepes Habop CUT 1 B ONpefeneHnmn NPOLEHTHOTO COAePXXaHMsA 0CTaTKa Ha KaKaom

13 HUX MO OTHOLLIEHWIO K BECY UCXOAHOV NPOGbl.
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Pe3ynbTaTbl 1 06CY>K/aeHMe

Mo pe3ynbTaTam CUTOBOFO aHa/IM3a U3Me/IbYeHHbIX MaTepPMaiOB YCTaHaBANBaIN 3aBUCUMOCTY TOHKOCTH
nomona oT cnocoba 1 NPoACMHKUTENLHOCTM MOMONA, NPOYHOCTM MaTepnanos (PUCYHOK 3).

L 6)
TpaHyaapoBaHHbIA LLaK N AviaHeKuin LIgbEHb - N3BeCTHSIK:

a- CyxoW noMos; 6 - MOKPbIA noMon
PUCyHOK 3. 3aBMCMMOCTb TOHKOCTU MOMO/I1a OT BPEMEHMU

AHanu3 pe3ynbTaToB  3KCMEpMMEHTa MOKasblBaeT, YTO NPM CyXOM CMnocobe YyBennyeHue
NPOLO/HKUTENLHOCTU NMOMOa CNOCOBCTBYET YMEHbLUEHUIO TOHKOCTM NOMOJa, NPy 3TOM BAWAHWE Mpefena
MPOYHOCTM Ha MasiblX OTPe3Ka BPEMEHW 3HAYMTENbHO, YU OHO YMEHbLUAETCA MPU YBEUYEHUWU BPEMEHU U
CTpemMmnTCA K Hy/o. Mpyu MOKpOM crnocobe TOHKOCTb MOMOMA HUXE, YeM Mpu CyXoM crocobe, u bonee
paBHOMEpHa ANS pasHoli NPOAO/MKUTENLHOCTM MOMOMA, TakKXe B [JaHHOM crocobe npeden MpOYHOCTU
OKa3blBaeT MeHbLUee B/IMSAAHWE HA TOHKOCTb MOMOna. TakMm 06pa3oMm, AMHaAMUKa U3MeNbYeHUs MaTepuanos
Mo BpeMeHW MOKasblBaeT, 4TO MNPOLECC M3MeNbYeHUs NPOUCXOAWUT A0 ONpeAeneHHOro pPaBHOBECHOrO
COCTOSIHMA  rpaHy/IOMeTPUYECKOro  XapakTepucTUKKW, T.e. KOrga YycCTaHaBNMBAeTCA  OrnpefesnieHHoe
COOTHOLLIEHUE KPYMHBIX M MEJIKMX YacTul, B pabouein kamepe (pa3MosibHbI/ CTakaH) MefbHULbI.

"paHynoMeTpuyeckue XapakTepUCTUKM NPOLYKTOB M3MeNibUeHUs (PUCYHOK 4) NokKasblBaloT, YTO Mpu
MOKPOM NoMojie 06ecneumBaeTcst HaMbosIbLUWA BbIXOA TOHKONM (pakLmu, Yem npu cyxom. Ipm cyxom nomone
BbIX0of Knacca - 0,08 coctaBun 78%, a npu MOKpoM nomone - 96%. lMpuyem, TOHKOCTb nomona 6onee
NMPOYHOro matepuana - rpaHy/MpoBaHHOrO AOMEHHOMO LUIaKa Bbllle, YeM Y OCTaslbHbIX MaTepuasnos, Y4TO
NoKa3blBaeT 3PPEKTUBHOCTL MNPUMEHEHUS BUOPALMOHHLIX MESIbHUL, MpU  U3MEIbYEHUN  MPOYHBIX
maTepuanoB. OTHOCUTENbHO HU3KYH 3P(PEKTUBHOCTL BUOPALUOHHON MEMbHULbI A8 M3BECTHAKA MOXHO
00BACHUTL TEM, UYTO MPU U3MeSIbY4EHUMN U3BECTHSAKA NPOUCX0ANUT 06BONaKMBaHMe pabounx (MentoLwmx) Ten,
4TO HEraTWBHO BAMUSET Ha faNbHelLlee 3MesbyYeHe JaHHOro Marepuana.
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a — cyxoii moMot; 6 — MOKPBIN MOMOT
Pucynok 4.- I'panyiomMeTpHIeCKHE XapaKTEPUCTHKH TIPOIYKTOB

Bu1600bi

Ha ocHOBe mpoOBEeACHHOTO  SKCIEPUMCHTABHOTO  HCCICAOBAHUS  BBIBICHBI  CICAYIOLIHC
3aKOHOMEPHOCTH, BIMSIOLINE HA POLIECC U CTEICHD H3MEIbUCHHS B BUOPALIMOHHON MEITBHHIIE:

- IIPH CYXOM CHOCO0E YBETUUCHHUE MPOJOKUTCIBHOCTH IOMOJIA CITIOCOOCTBYET VMECHBIICHHEO TOHKOCTH
MOMOJIA, TPU 3TOM BJIMSHUC NpPEAcia MPOYHOCTH HA MAaNbIX OTpPe3Ka BPEMEHH 3HAYNTEIBHO, U OHO
VMCHBIIACTCS NIPH YBEIMYCHUN BPEMCHH H CTPEMHUTCS K HYJTIO;

- IIPH MOKPOM CII0cOOE TOHKOCTh MOMONA HHKE, UEM IPH CYXOM crocobe, U Oosee paBHOMEpHA IS
PasHOH MPOJOJKUTEIBHOCTH MOMOJA, TAKXKE B JAHHOM CIOCOOE MPEACT MPOYHOCTH OKA3bIBACT MCHBILICE
BIIHSHUE HA TOHKOCTb [TOMOJIA;

- IPY MOKPOM NIOMOJIE 00ECIICUHBACTCS HAMOOIBIIHIE BEIXO TOHKOH (ppakuyu, 4eM Ipu CYyXoM;

- BUOpPAlMOHHBIC METBHHULBI Oos1ee 3P (PEKTHBHO H3METBYAKOT MIPOUHBIC MATCPUAIEL.

Takum 0o0Opa3oM, MOXKHO CACAaTh BBIBOJ O TOM, YTO BHOPAIMOHHAS MEJIBHHUIA OOCCIICUMBACT
HEOOXOJUMYIO TOHKOCTh TOMONA MPH H3METBYCHHH MUHEPATBHOTO CHIPhS U MOXET OBITh 3(EKTHBHO
HCMOJb30BaHA B PA3THMYHBIX OTPACIISIX MPOMBIIUICHHOCTH.
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K.A. Horaes, I' . Mca6ekora, K.b. Kanmaraunberos
Bubpauusbik juipMeH e MUHEPAJAbI MIHKI3aTThI YHTAKTAY THIMAUTITIH 3epTTEY

Maxkanaga 3epTXaHAIBK BHOPALMSIBIK  AUIPMCH  KOHABIPFBICBIHAA ~ MHHCPAIIBI
IIMKI3aTTRIH Op TYPIH YHTaKTay THWIMIUIINH aHBIKTAVFA apHAIFaH 3KCICPUMEHTTIK
3CPTTCYNICP KYPri3y Typasisl auThiiasl. TYHIPIIIKTSATCH JOMHA HUIAKTAPBIH, KUBIPIIBIK
TaCThl JKOHC OKTACThl KYPFAK JKOHE BUFAIIABl YHTAKTAY >KYMBICTApPbl KYPTi3LIIL.
YHTaKTadraH MarepHanjapAblH AUCICPCHSIBIK CHIATTAMANAPHI TPAHYIOMCTPHSLIBIK
KypaMIbl ©NIICHTIH €Ney 9MICIMEH aHBIKTanaabl. JKyprizinreH 3KCIEpPUMEHTTIK 3ePTTCeY
HETI31H¢ BUOPATUITBIK, JHIPMCHICT MPOLIECCKE JKOHE YHTAKTAY JOPEIKECIHE OCep CTETIH
3aHABUIBIKTAP AHBIKTAIABL. 3CPTTCY HOTIDKCICPIH Tanaay KepCeTKCHACH, BHOPALMSIBIK
JUIPMEH MUHCPAJIIbI IIHKI3ATTH YHTAKTAY KC31HAC YHTAKTAYAbIH KAXKCTTI YCAKTHIIBIFBIH
KaMTaMachI3 €TC/1 KOHE OHBI 9P TYPJIl canajgapaa THIMAL KOJAaaHyra 001aasl.
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Tytiin co30ep: ¥HTakTay, BHOPALMSAIBIK IWIPMCH, 3CPTXaHAIBIK TOKIpHOE, YHTaKTay
JCHEJCPl, YHTAKTayAbIH MAaJaTBIIBIFBL, CICYICH TalAay, TPAHYJIOMETPUSIBIK Kypam,
KYPFaK YHTAKTay; bIIFANIbl YHTAKTAY.

K. A. Nogyvaev, G. D. Isabekova, K .B. Kalmaganbetov
Study of the efficiency of grinding mineral raw materials in a vibration mill

The article discusses the conduct of experimental studies to determine the efficiency of
grinding various types of mineral raw materials in a laboratory setting of a vibration mill.
Dry and wet grinding of granulated blast-furnace slag, crushed stone and limestone was
carried out. The dispersion characteristics of the crushed materials are determined by the
sieve method for measuring the particle size distribution. On the basis of the carried out
experimental study, regularities have been established that affect the process and the degree
of grinding in a vibration mill. The analysis of the research results showed that the vibration
mill provides the required fineness of grinding when grinding mineral raw materials and
can be effectively used in various industries.

Key words: Grinding, vibration mill, laboratory experiment, grinding bodies, grinding
fineness, sieve analysis, particle size distribution, dry grinding; wet grinding.
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MogenupoBaHue paboTbl KaMydaeTHbIX CBal Ha nogpabaTbiBaeMblX TEPPUTOPUSAX

B pgaHHOI cTaTbe paccmaTpuBaeTcsi paboTa Kamy(eTHOW cBau Ha nogpabaTbiBaeMblX
TEPPUTOPUAX B YCNOBUAX NabopaTopHOro akcrepumMeHTa. Vccnegfyetcs Bonpoc paboTol
Kamy®eTHbIX CBail Ha NoApabaTbiBaeMblX TEPPUTOPUAX C YLLIMPEHHOW Chepoid, a TakxKe 0
B/IMSIHUW TOPU30HTa/IbHBIX AethopMaLMil rPYHTOBOr0 MaccrBa Ha HeCyLLyt CrocoBHOCTb
Kamy(neTHbIn cBau. poBefeHbl MOAENbHble WCMbITaHUA CBaliHbIX (DYHAAMEHTOB Ha
ropu3oHTabHO-geopMupyemoit  cpege B  MacwTabe 1:40. [Onsa  noATBepXAeHUs
pe3ynbTaToB W MOMYYEHUS 3aBUCMMOCTEN «Harpyska - 0cafKa» KaMy(neTHbIX CBalHbIX
(hYHAMEHTOB Ha TEpPUTOPUSAX, MOABEPXKEHHbIX TFOPHLIM BbipaboTKaM, NPOBOAUIUCH
cepus NCNbITaHW Ha 06LEMHOM CTEHJE.

McnbiTaHua Kamy®neTHbIX CBail Ha nofpabaTbiBaeMbIX TEPPUTOPUAX B HATYPHbIX
ycnosuax OyayT TpeboBaTb He MablX (MHAHCOBLIX BOXKEHWA. [losTomy Ans
onpefeneHns Hecylleinl CcnocobHOCTM Kamy(neTHbIX CBaliHbIX (YHAAMEHTOB U
onpegeneHns BANSHUA AeOpMUPOBaHUA MacCMBa Ha HECYLLY CNOCOBHOCTL MPOBOAAT
nabopartopHoOe MOZenupoBaHue, NO3BONAIOLLEE NPOBOAUTL MHOMOUYUCNEHHbIE UCTIbITAHUS.

KnioueBble  cnoBa:  nogpabaTbliBaeMble  OCHOBaHMS,  MOfe/bHble  MCCeAoBaHuS,
KaMy(neTHas cBasi, FOpU3oHTaNbHble AedhopMaL i pacTsXKeHMs, ocaakn yHAAMEHTOB.

BeeneHue

B HacTofllee Bpems MNPUMEHeHMEe TOMbKO TEOPETMYECKOro MOAX0Aa K pacyeTy CTPOUTE/bHbIX
KOHCTPYKUWIA He ABNSETCA palMOHaibHbIM pelleHneM. JaHHbI (hakT foKa3aH KakK 0TeYeCTBEHHbIMU, TaK U
3apy6eXXHbIMU YUEHBIMU.

Pa3paboTka 1 fanbHelillee pa3BuTre METOL0B MOLENMPOBaHME ABMAETCA Ha AaHHbIA MOMEHT O4HUM U3
MepcrnekTUBHbIX HanpasneHnin HUC, Tak Kak MOAenMpoBaHue nMeeT 60/bLLMe BOSMOXHOCTM MacLUTabHOro
NPUMEHEHNS NPaKTUYECKN BO BCEX 06/1aCTAX HayKM.

MpakTuKa MoAeNMpoBaHMs CTPOUTENbHbIX KOHCTPYKLMI YKa3biBAET HA OFPOMHbIE BO3MOXHOCTW 3TOr0
meToga. OC06eHHO 3((eKTUBEH AaHHbIA MeToL MpY MOAENMPOBAHUM W MPOEKTUPOBAHUU CIOXHBIX,
YHUKa/IbHbIX KOHCTPYKLWIA 1 COOPY>XXEHWiA, A5 KOTOPbIX TEOPETUYECKUE METOAbI eLle Masio paspaboTaHbl. B
HEKOTOPbIX C/y4Yasx CTOMMOCTb WUCCNefoBaHUs MOXHO COKpaTuTb B 5-10 pas, COKpaTMB NpPW 3TOM TakXxe
[oporocTosime 1 TpYLOEMKME HaTypHble UchbiTaHus. [1, 2]

OCHOBHas 4yacTb

Wcecnegya Bonpoc paboTbl kamygeTHbIX CBail Ha nogpabaTbiBaeMblX TEPPUTOPUAX C YLUMPEHHON
chepoit, a TaKxKe 0 BAUSHWUU FOPU3OHTaNbHBIX Ae(hopMaL il rpyHTOBOr0 MacCMBa Ha HeCyLLyH CrocoBHOCTb
Kamy(eTHbIA cBan OblNN NPOBefeHbl MOAE/bHbIE NCMbITAHUA CBaliHbIX (DYHAAMEHTOB Ha rOpPM30HTaNbHO-
fethopmmpyemoii cpeae B macwtabe 1:40. JaHHbIA MacliTab 6bin1 060CHOBaH HEOOX0AMMOCTLIO NPOBEAEHNS
[OCTATOYHO MHOTOYMUC/IEHHbIX UCNbITaHW. AHanu3 nccnefosaHuii JesanstoBckoro E.3., ®ageesa A.b. [3
,4], NpoBeAeHHbIX Ha MOAENsX 6AM3KOro MacliTaba Mokasasa, YTO UCMbITaHWA MOAenein B 3TOM MacluTabe
NO3BONAIOT MONYYUTH BEPHOE NpeLCTaBfieHNe 0 B3aUMOAEACTBMUN KaMy(MIETHbIN cBau C rpyHTOM.

Matepvanom 41a NpoBeAeHUs MOAENbHbIX UCCNEef0BaHNIA KaMy(ieTHbIX cBali Oblia BbibpaHa Mogenb
rPyHTOBOr0 OCHOBaHMS, MpeAcTaBAAoLLas coboil cMecb, COCTOALYO M3 97% MenKoro KBapLEeBOro necka c
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po6aBneHnem 3% TeXHWYECKOro Macna Ans NoajepXkaHus NoCTOSHHOW BNaXKHOCTU rpyHTa. dTOT MaTepuan
MpoCT 1 ya06eH ANs U3roTOB/EHWS MOAENei, aethopMaL My NMon3y4ecTy GbICTPO FPYHTa 3aTyXaloT B HEM MOC/ie
MPUNOXEHNS 04ePefHON CTYNEHN Harpy3Ku.

[ns NoATBepPXAeHUs pe3ynbTaToB W MOMYYeHUs 3aBUCUMOCTEN «Harpyska - 0cagka» KamydneTHbIX

CBalHbIX (hYHAAMEHTOB Ha TeppuUTOPWAX, MOLBEPXKEHHbIX TOPHbIM BblpaboTKam, MPOBOAMTCA cepus
NCMbITaHWIi Ha 06bEMHOM CTeHae (PUCYHOK 1).

PucyHok 1 O6beMHbIA CTEHA B nabopaTopum «I eoTeXHMKa»

[na onpefeneHvs napameTpoB, BAMAIOWMX HA HECYLLYK CMOCOGHOCTb CBail U BeNMYMHbI 0CALOK
CBaliHbIX (hyHAAMEHTOB, MPOBOAMINCL KOMMIEKCHbIE MOAENbHbIE UCMbITaHUA. B xode nccnefoBaHust 6bino
npoBefeHo 45 UcMbITaHWiA.

Mogenn KamyneTHbIX CBail U3roTaBAMBaNMCL U3 MeTannia v NpeAcTaBNANN cOb0oli KamygneTHble
CBau C yLUIMPEHHO chepoii pa3nMyHOi KOHUrypaLuum, BeicoTa yHAameHTa BapbipoBanack oT 20 go 40 cm.

Bbl60p pa3/iMuHON BbICOTHI CBali U UX KOHCTPYKTMBHOrO peLleHns HeobXoAuM Ana onpefeneHus
ONTUMa/IbHOW KOHCTPYKLUK 1 pasmMepa PyHAaMeHTa.

Mogenn yHLaMeHTOB NPeACTaBNeHbl Ha HUXXENEXaLLMX N306paXKeHUsAX:
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PrcyHOK 2. Mogenu Knaccuueckux 6ypoHabUBHbIX CBaiiHbIX (yHAAMEHTOB, NPUMEHSEMbIX B
NabopaTopHbIX UCCNeA0BaHUSAX

PucyHok 3. Mogenu kamydneTHbIX CBaliHbIX (hyHAAMEHTOB MPUMEHSIEMbIX B 1Ta60PaTOPHbIX
MCCNeA0BaHMAX, NEPes UCMbITaHNAMM
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PUCYHOK 4. [eoMeTpUUecKne pasMepbl MOJENein KamyhneTHbIX cBaliHbiX hyHAAMEHTOB B paspese

PucyHoK 5. [eoMeTprnyecKne pasmepbl Moaeneil cBaiiHbIX hyHAAMEHTOB C YLLIMPEHHOW cepoii n
KOHMYECKMM Or0/I0BKOM B paspese.

JInHeHbIN MacliTab Mofeneid M HaTYPHbIX PYHAAMEHTOB ONpeAensncs COOTHOLIEHUSAMU
MPOYHOCTHbIX CBOWCTB (CLEMNIEHNs) CYTIMHKA, 3KBUBAIEHTHOrO MaTepuana 1 paseH 1:40.

OKBUBA/IEHTHbIN MaTepuan yKnafbiBancsa B 00bEMHbIA CTEH CMOAMU MO 5 CM 1 YNNOTHA/CA KaTKOM
(10 nonHbIX LMKNOB YKaTKK). B npoLiecce NoAroTOBKM OCHOBAHUA KOHTPOMMPOBaiach NAOTHOCTL MaTepuana
Nno Be/MYMNHE YaenbHOro Beca.

Ocafikym WTaMnoB (yHAAMEHTOB M3Mepsiancb npornbomepamn AwnctoBa Tuna 6MA0. Harpyska
nepefasasacb CTaTUYECKU CTYMEHAMU U BbigEPXMBaacb 40 YCMOBHON CTabuam3auuy 0CafKu, 3a KOTOpPYHO
NpuMHUMann ocagky He meHee 0,01 MM 3a nocnegHue 15 MUH HaGNHOAEHWIA.

Ha oCHOBEe MOJMyYeHHbIX [aHHbIX CTPOSTCA rpauKu «Harpyska-ocagka» Mofeneid KamygneTHbIX
CBaMHbIX PYHAAMEHTOB W ONpefenseTca BAUSHUE BeNUUYMHBI feopMaLniA TPYHTOBOW TO/LM HA HECYLLYHO
CNOCOBGHOCTL M XKECTKOCTb OCHOBaHWIA.
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PucyHOK 6. Hauano cTyneH4YaToro Harpy>eHus ceau

BbIBOAbI N METOANYECKME YKa3aHMs MO NPOBEAEHMIO0 N1aboPaTOPHbIX UCCNEA0BaHN Ha 06bEMHOM
CTEeH/E C MOMOLLbIO KOMMIEKCa re0TeXHNYECKMX NprbopoB

1 OKBMBANEHTHbI MaTepuan, MOAENUPYHOLWNIA OCHOBaHWE, YKNAAbIBAETCS B CTEHA CNOSMM MO 5 CM
1 YyNNoTHseTcA KaTKoM (10 MONHbIX LMKMOB YKNaAKK). B npouecce noaroToBKyM 0CHOBaHWS KOHTPOMPYeTCs
MJ0THOCTb MaTepmana.

2. Harpyska Ha mogenu (yHAaMeHTOB nepegaetcs ctatuyecku ctyneHsimm 0,001 MMaw
BbIEPXXMBAETCA A0 YCOBHOWN cTabmnmnsaumm ocagku, 3a KOTOPYH NpuHMMaroT ocaaky meHee 0,01 mm 3a 15
MUHYT. 3a NpefesibHY0 Harpy3ky NpuHUMaeTcs Harpyska, OT AelCTBUA KOTOPOI Mofesb TepSieT HecyLLyto
CMOCOGHOCTL M ee NepeMeLLeHNs CTaHOBATCS HenpepbIBHbIMU.

3. Ocapgka mofgenei (hyHAaMeHTOB 34aHuWIi U COOPYXXEHWNIA n3mepsieTca npornéomepamm AncTosa
Tnna 6rAO.

B Kaxpoi cepum 3KcnepumeHTa NpoBoaAtca Mo 20 WCMbITaHWiA, Nocie 4Yero rpyHT U3 f10TKa
BbIHAMAETCA, W rOTOBUTCA HOBOE OCHOBaHWe [Ana Chefytowein cepuy WCNbITAHWIA WX NOBTOPEHUA
npeablayLiei.

CnuncoK 1cnosb30BaHHbIX UCTOYHMUKOB

1 basapoB b.A., WckakoBa A.H. Tay-keH ka3banapblHa YlIblpaFaH HerisgepmeH ipretac
KOHCTPYKUMANapbIHbIH 63apa apekeTi // Xanblkapanblk KOHepeHL s MmaTepmaniapblHbiH XUHaFbl «KypblnbIC
KYPbINbIMAAPbIH TEOPUANbIK YKBHE 3KCMEePUMEHTTIK 3epTTey» KasrACA. - Anmatbl, 2007. - 6. 29.

2 baszapoB b.A., KoHakb6aeBa A.H. Tay-keH KasbanapblHa ylublpaFaH aymakTapfa 3epTTeneTiH
ipretactapgbly, COO caHfblK TanfayblH KOMAaHydblH Kelibip acnekTinepi.// Kapl TYXxanbikapanblk
KOH(EPEHLUMACLIHbIH eHbeKTep XMHaFbl. 1-wi wWhiFapbinbim. - KapaFaHabl, 2008. - 6. 275-276.

3 bongbipes I.I'. MeTofbl onpegeneHns MexaHMyecKnx CBOMCTB rpyHToB. -MeHsa.: MIYAC, 2008. -
696¢. AsmzoB 3.K., MbsaHKOB C.A. YueOHO-NoMeBas NpakTUKa N0 WUHXEHePHOW reonorun. MeTtoguyeckue
yKasaHus. -YbaHoBCK: YnI'TY, 2009. -27c.

4 LbiToBny H.A. MexaHuka rpyHToB: onHblii Kypc. -M.: JleHaHa, 2014. -640c.

5 FOCT 12248-2010. 'pyHTbl. MeToabl NabopaTopHOro OnpeAeneHns XapakTePUCTUK MPOYHOCTA K
fLethopMupyemocTu.

b.A. basapos, A.H. KoHakbaeBa, b5.0. KangaHoea, M.b. KyTTbi6aeB

OHfeNeTiH ayMaKTapaarbl KaMyieT KafanapblHblH XXYMbICbIH MOAeNbey

Byn Makanafa 3epTxaHajblK 3KCMEPUMEHT >KaffaliblHha eHAeneTiH aymakrapharbl
KamyneT KafanapblHblH >KYMbICbl KapacTbipblnagbl. KeHelTinreH cdepacbl 6ap
eHAeNeTiH aymakTapfarbl KamydieT KafanapblHblH >KYMbICbl, COHAal-aK Tonblpak
MacCUBiHIH KengeHeH fehopmaunsanapbiHblH, KamydneT KaganapblHblH XXYK KeTepril
KabineTtiHe acepi 3epTTeneai. 1:40 macwTabblHAA KengeHeH, AehopmaLmsanaHaTbiH opTasa
KaZanbl ipretactapfblH MOZenbAiK CbiHaKTapbl Xyprisingi. Hatumxenepai pactay >xaHe
Tay-KeH kKasbanapblHa Geilim aymakTapaa KamyneTTi Kaganbl ipretactapfblH, «KyKTeMe-
Liery» Tayenginirin any ywiH Kkenemgai cteHATe 6ipkatap CbiHaKTap Xyprisingi.

CblHay KaMy(neTHbIX Kaganap Kasbanbl aymakTapaa TabuFun Xarjainfa tanan eTyre efayip
KapXbliblk  canbiMaap. CoOHAbIKTaH — KamyneTTi  kajanbl lpretacTapfiblH  KYK
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KeTepriwTiriH aHblKTay XoHe MacCUBTIH Ae(hopMaLUACLIHbIH XXYKTeMe KabineTiHe acepiH
aHblKTay VLWIiH 3epTXaHanblk MOAenbAey >Kyprisinegi, 6yn KenTereH CblHaKTapAbl
XYprisyre MymKiHZik 6epefi.

TyiiiH ce3aep: eHAeNeTiH aymakTap, MOAeNbAiK 3epTTeynep, KamydneT Kafachl, KenaeHeH
co3blNy fAethopMaumscel, ipretactapiblH, Lweryi.

B. Bazarov, A. Konakbayeva, B. Kaldanova, M. Kuttybaev
Modeling the work of bored pile with expanded base in the undermining territories

This article discusses the work of bored pile with expanded base on undermined territories
under laboratory conditions. We study the problem of work of bored pile with expanded
base on undermined territories with the broadened scope, as well as on the impact of
horizontal deformations of the soil mass on the bearing capacity of bored pile with
expanded base. Conducted model tests on pile foundations on horizontal deformable
medium in scale 1:40. To confirm the results and to obtain dependencies "load - sediment"
ofbored pile with expanded base in areas exposed to mining, conducted a series oftests on
the stand volume.

Testing the work of bored pile with expanded base in the undermined areas in natural
conditions will require a lot of financial investment. Therefore, to determine the bearing
capacity of the work of bored pile with expanded base foundations and to determine the
effect of deformation of the massif on the bearing capacity, laboratory modeling is carried
out, which allows numerous tests to be carried out.

Key words: undermined foundations, model studies, bored pile with expanded base,
horizontal tensile deformations, foundation settlements.
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MogenbHble NCCNeA0BaHUS TPEXCBaHbIX KyCTOB pasHOi reoMeTpun Ha nogpabaTbiBaeMblxX
TEepPPUTOPUSIX

B paHHO cTaTbe paccmaTpuBalOTCA MOJAENbHbIE UCCNEf0BaHNA TPEXCBAMHbLIX KyCTOB
pa3HOW reoMeTpun Npm paspaboTKe YyrofbHbIX MECTOPOXAEHWIA. 3adaqein nabopaTopHOro
MoJenmpoBaHus ObiN0 MccnefoBaHUe XapakTepa B3aMMOAeWCTBUS noapabaTbiBaeMoro
OCHOBaHMA W (hyHOaMeHTa coopyxeHus. Mopgenn  cBaliHbIX  (DYHAAMEHTOB
n3roTaBamMBanMcb M3 ctaam mapku CT.3 n npeacTaBnsnvM coboii LUANHAPUYECKNE,
NOTYKOHNYECKME U KOHWYECKNE NOBEPXHOCTU. JIMHelHbI MacuTab Mogeneid u HaTypHbIX
(hyHAAMEHTOB OMpPeSensici COOTHOLIEHWSMM MPOYHOCTHLIX CBOMCTB  (CLeneHns)
CYI/IMHKa, 3KBMBA/IEHTHOr0 maTtepuana 1 paseH 1:40.

Llenbto paboThbl SABUIOCH PELLUEHME HAYYHO-TEXHUYECKOW Mpo6/ieMbl, UMEIOLLER BaXXHOE
HapO/HO-X03AACTBEHHOE 3Ha4YeHWe, 3ak/Kuvalolleiics B pa3paboTke 3HEKTUBHBIX
KOHCTPYKUMIA  (PyHOAAMEHTOB M3 TPEXCBaWlHbIX KYCTOB pas3HOM reomeTpun, BO
BCECTOPOHHEM M3Y4YeHWM WX B3aMMOZEWCTBUA C OKPYXalLMM TPyHTOM B COCTaBe
pa3fiNyHbIX TUNOB (PYHAAMEHTOB, CO34aHUM O0OLLMX METOLOB MO WX pacyeTy U BO
BHeLpeHUW NOMyYEHHbIX Pe3yNbTaToB B NPaKTUKY MPOEKTUPOBAHUSA U CTPOUTENLCTBA.

Knwouesble cnoBa: MogenbHble UCCNeA0BaHWSA, TPEXCBalHble KyCTbl, MOAENN CBalHbIX
(hyHAaMeHTOB, TMHENHbIA MaclwTad, NPOYHOCTHbIE CBOICTBA.

BsegeHue

B HacTosillee Bpems Npu  CTPOUTENbCTBE 3A4aHMIA  COBPEMEHHbIX KOHCTPYKLMIA XapaKTepHO
0COGEHHOCTLIO ABMSETCA nNepefada Ha (YHAAMEHT, KPOME BEPTUKAJbHOW Harpysku, 3HauYuTe/bHOro
rOPU3OHTANBHOTO  YCWMIMA.  BbIMO/HEHHbIE  MHOFOYUC/IEHHBIMKW  aBTOPaMM  CpPaBHEHMSt  BapWaHTOB
(hyHLAMEHTOB B Pa3/INYHbIX TPYHTOBbIX YCNOBUAX CBUAETENbCTBYKOT O BbICOKON 3(h(heKTUBHOCTM
nprMeHeHns (yHAAMEHTOB M3 TpexcBaliHblX KYCTOB pas3HOli reometpun. OfHako B OTEYECTBEHHOW W
3apy6exKHOii npakTMKe MeToAuKa pacyeTa (YHAAMEHTOB M3 TPEXCBalHbIX KYCTOB PasHOW reomeTpumu
paspaboTaHa HeJOCTAaTOYHO. 3ITO OOBLACHAETCS OTCYTCTBMEM B HACTOALLEEe BpeEMS  KOMIMIEKCHBIX
3KCMepUMEHTaNbHbIX UCCNEeJ0BaHNI1 B3aMMOAENCTBUA TPYHTA U (hyHLAMEHTOB M3 CBali TpexXcBaliHbIX KyCTOB
pasHoi reomeTpuu. Mmerowmrecs MeToAbl OMpefeneHus Hecylleid CMOCOOHOCTM M MPOrHO3a 0CafoK,
PEKOMEHYEMbIE HOPMATMBHbLIMU [JOKYMEHTaMu, Aal0T pe3ynbTaTbl, KOTOPbIE 3HAUYUTENIbHO PacxogsaTcs ¢
3KCMEPUMEHTANbHLIMU AaHHBIMM.

OCHOBHas 4yacTb

Lienblo  nabopaToOpHOro  MOAENMpOBaHWA  ObIIO  MCCMefoBaHME XapakTepa B3aMMOAENCTBUSA
nogpabarbiBaeMoOro OCHOBaHMA W (yHAaMeHTa coopyxeHus. Kak u nwobas 3agavya MOLeNMpoBaHus,
nocTaBfeHHas Leflb MOXET ObITb peLleHa ABYMS pasnnyHbiMK cnocobamm [1].

1 MogenvpoBaHue npouecca B3aMMOAENCTBUAA CO 3HAYUTEbHbIM YMNPOLLEHWEM [AeNCTBUTE/bHbIX
YCNOBWIA.

2. MofenmpoBaHme 4aCTHOro cy4vas NoapaboTKM ¢ MaKCUMabHbIM NPUOIMKEHMEM K HaType.

B nepsom cnyvae, 60fiee NOAXOAALMM 1 OTBEYAOLMM YCNOBMSAM 1abopaTOPHOro 3KCMNEPUMEHTA,
MOXHO /IerKO M3MEHUTb YCMOBUSA, ONpefensiolme X0 B3auMOAeNCTBMSA NojpabaTbiBaeMoro 0CHOBaHUSA U
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(hyHaMeHTa C BblAeNeHNeM 1 OTAeNbHbIM PaCCMOTPeHMEM (PaKTOPOB, OKa3blBaOLIMX HanbONbLUEe BAUSHUE
Ha BeCb MPOLIECC B3aNMO/eCTBIS.

BTopoli cnocob pelieHns 3a4a4ym MOAENNPOBaHMSA AO/MKEH ObITb BbIMOJIHEH MOC/E NEPBOro, T.K. TOMbKO
nocne W3y4yeHWs NpoLecca B3aUMOMENCTBMS HAa MOAENsX W NPOBEPKE OCHOBHbIX BbIBOJOB B HATYypPHbIX
YCNOBUSX MOXHO CAeNaTb NpaBu/bHbIE BbIBOAbI 0 paboTe QyHAAMEHTOB Ha NOAPabaTbIBAEMbIX OCHOBAHUSIX.

[na cobniogeHns ycnosuii Nogobusi npoueccoB Heobxogmmo, 4To6bl cobAfannch cnegytouime
YCNOBUS:

= 1/L eYm eYH *™H 0

tg dw * tg o

roe 1/L - NuHeRrHbIn MacwTab mogenu;

YT/YH - yfenbHblil BEC MaTepranoB MOLENN U HATYypbl;

Cw, CH - cuenneHne mMaTepuana MOLENN W PeasibHOro rPyHTa HaTypbl.

WTak, npn MOLenvMpoBaHWM CBA3HbIX FPYHTOB (CYrnMHKOB) KaparaHAMHCKOro YrosibHOro 6acceiiHa
[aHHbIM 3KBMBANEHTHbLIM MaTepuanoM, AN YCTaHOBMeHWA MaclwTaba MOZenu npexje BCEro cnegyer
onpefennTb cneaytolne U3nMKo-MexaHNyYeckne XxapakTepuUCTUKN 3TO necyaHoi cmecu: ¢, &, v.[2].

Mogenu cBalHbIX (yHAAMEHTOB W3rotaBnuBasucb M3 ctanm mapku CT.3 ¥ npeactaBnsnm cobol
UMAUHAPUYECKUe, NONYKOHUYECKNE N KOHUYECKNE NMOBEPXHOCTY.

[unamveTpbl cBaliHbIX (hYHAAMEHTOB, MCMO/b30BaHHbIX B 3KCNepUMeHTax, pasHsance d=10 ww, 20 i,
30 L.

JNnHeHbIN MacwTab Mogenein n HaTypHbIX (YHAaMEHTOB ONpesensncs COOTHOLIEHNSMU MPOYHOCTHbIX
CBOWCTB (CLenneHns) CYrMHKa, 3KB1BaNeHTHOro matepuana u paseH 1:40 (puc. 1; 2; 3; 4;) .[3]

PucyHok 1- Mogenu umnnHapuyeckux cBai ans NcnbiTaHWii
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PUCyHOK 2 - Mogenn nonyKoHWYeCKnX CBaii s UCMbITaHUI ¢ AuamMeTpoM oronoska d=20 mwm.

PucyHok 3 - Mogenu NonyKoOHWYeCKNX CBail AN UchbITaHWli ¢ AnaMeTpoM oronoBka d=30 Mm.
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PucyHok 4 - Mojenu KOHNUYeCKMX CBaid ANt UCMbITaHWIA C AuameTpoM oronoska d=20 mm

JKBUBAIEHTHbIN MaTepuan yknafbiBancs B 06beMHbIN CTEHS CNOSMU MO 5 CM U YNAOTHANCS KaTkoM (10
MOMHbIX LMKNOB YKaTKK). B npouecce NoAroToBKM OCHOBAHWA KOHTPOMPOBASach MAOTHOCTL MaTepuana no
Be/IMYMHE YAENbHOr0 BECa.

Ocafkun WTamMnoB U KOHMYECKUX (PYHOAMEHTOB M3Mepsanch npornbomepamu Auctosa Tuna 6MAO,
nepemeLLeHNs rpyHTa BO3/le Mojenen ¢yHAAMEHTOB (MUKCUPOBIMCL WHAMKATOpamMy 4acoBOro Tuna.
Harpyska nepefaBanacb CTaTU4eCKU CTYNeHAMMW U BblAepXXunBanach 40 YCMOBHON CTabuimsaumm ocagku, 3a
KOTOPYIO0 NpuHUManm ocagky He meHee 0,01 mm 1 3a nocnegHue 15 MUH HabnOAEHNIA.

opu3oHTaNbHble Aedopmauuy OCHOBaHMS B npouecce noApaboTKU ONpeaennncb MUKPOMETPOM
nyTem M3MepeHUs PacCTOSHUA MeXAY Mapkamu, PacnosioKeHHbIMU Ha MOBEPXHOCTU MaTepuana yepes 5 cMm
Apyr oT gpyra. B coOTBeTCTBMM C MPUHATON NpPOrpaMMoi MOAenbHbIX UCCnefoBaHWUi Gblan NPOBeAeHb!
CnefytoLLme NCMbITaHUS:

a) Harpy>XeHue mogenei yHAaMeHTOB Ha FPYHTOBOM OCHOBaHMM 6e3 BAUSIHUS NOAPa6OTKM;

6) Harpy>xeHue CBaiHbIX (DYHAAMEHTOB W LUTAMMOB Ha FPYHTOBOM OCHOBaHWMW, MpefBapuUTENbHO
AethopmMupoBaHHOM B OHOM FOPU30HTa/IbHOM HanpasfieHUW A0 BennunHbl s = (3;6;9; 12)*10-3

CpaBHUTE/IbHbIE MOJE/bHbIE 3KCMEPUMEHTbI GbIIN NPOBELEHb! C Lefblo NonyyYeHUs QyHLAMEHTOB A8
onpefeneHns HecyLled cnoco6HOCTU 1 NOAAT/IMBOCTM FPYHTOBOr0 OCHOBaHMA (puc 5).
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PucyHok 5 - McnbiTaHne Mogenu 3- cBaiiHOro Kycra
BbiBogbl

Kaxgas cepus skcnepMMeHTOB nposoauTca no 10 ncnbiTaHWiA, NOC/e Yero rpyHT U3 N0TKa BbIHMAETCS
N rOTOBMUTCA HOBOE OCHOBaHME ANs CMeAylolleid Cepun WUCMbITaHUA MM MOBTOPEHWMM npeablaylleit. Mo
Mosy4YeHHbIM AaHHbIM CTPOUTCA rPaduKN «Harpyska-ocagka» MOAENN CBalHbIX KyCTOBbIX (0YHAAMEHTOB U
onpefensieTcs BAWAHWE BEMUMHBI TOPU3OHTaNbHbIX AeopMauuii TPYHTOBOM TOMWM Ha HECyLlyHo
CMOCOOHOCTb.

MeToauka wWccnefoBaHW 3aKnk4anacb B Hay4YHOM aHaiM3e TEeOpPeTUYECKUX MOMOXEHUA W
3KCNEPUMEHTA/bHLIX  AaHHbIX  paboTbl  FOPU3OHTAILHO  HArPY)EHHbIX  CBalHbIX  ()YHAAMEHTOB;
COMOCTAaB/IEHMMN Pe3ynbTaTOB pacyeTa MO CYLLECTBYIOWMM METOAMKAM C OMbITHbIMW AaHHbLIMU; U3Y4YeHUM
NPYMeHeHNs MeTofa KOHeYHbIX 3nemeHToB (MK3) 1 aHanm3e CyLecTBYHOLWNX KOHEUYHbIX 3n1eMeHToB (KJ) ¢
LleNbH0 MOJEeNMpPOBaHMs paboTbl CBaiHOIO (hyHAAMEHTA Ha FOPU30HTa/bHbIE HArpy3Ku.
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1 basapoB b.A. KoHak6aeBa A.H., YHali6aeB b.b. BapuaTuBHble MeTOAbl MNPOEKTUPOBAHUA W
CTPOMTENbCTBA 34aHNIA Ha NoApabaTbiBaeMbIX TEPPUTOPUAX YTONbHLIX MECTOPOXKAEHUA. YuebHoe nocobue.
ISBN 978-601-7160-91-3. ENTUN um. Akag. K. Catnaesa. 9kmbactys. - 2017. - 125 c.

2 baszapoB b. A. MogenmpoBaHne paboTbl NMePCNEKTUBHbLIX KOHCTPYKUMIA (PyHAAMEHTOB B YCNOBUSAX
noapaboTKM YroNbHbIX MeCTOpoXXaeHuii KaparaHaMHCKoro pernoHa - Moxorpadus. ISBN 978-601-7160-95-
1ENTWM um. Akag. K. Catnaesa. dkubactys. - 2017. - 135 c.

3 BbasapoB b. OCO6eHHOCTM CTPOUTENLCTBA M 3aLLMThI 34aHWIA U COOPY>KEHWIA MPY TOPHbIX BbIPAbOTKaX.
YuebHoe nocobue. ISBN 978-601-7369-05-7. KITY. Temupray. - 2012. - 123 c.

B.A. Basapos, A.H. KoHakb6aeBa, A.B. Me3eHueBa, A.B. KoueTkoB, M. XXaiinaybaitynsl,
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Byn Makanaga KeMip KeH OpblHAApPbIH Urepy KesiHAe apTypNi reOMeTPUsHbIH YL 6yTaKThbl

Kaganapgbl  Mofenbaey  GoiblHWA  3epTTeynep  KapacTblpbiaFaH.  3epTxaHasbik
MogenbaeyaiH MiHAETI - uUrepinreH Heriz 6eH KypblabIM ipretacbiHbliH 63apa apeKkeTTecy
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cunatbiH 3epTTey. Kaganblk ipretactapgbl Mogenbgepi CT.3 Mapkanbl 6onatTaH
acanfaH XaHe LUWAVHAPIIK, XXapTbliail KOHYCTbIK XaHe KOHYCTbIK 6eTTep. Mogenbaep
MeH Tabufu ipretacTapfblH CbI3bIKTbIK MaclUTabbl Ca3fakTblH, GEpPiKTIK KacueTTepiHiH
(agresusacbiHbIH) 3KBMBANEHTTI MaTepuanFa KaTbiHaCchl apKplibl aHblKTanagbl XaHe 1:40-
Ka TeH,

YKYMbICTbIH,  MakcaTbl MaHbI3fbl YTTbIK-3KOHOMUKA/bIK MaHbl3bl  6ap  FblbIMU-
TEXHUKaNbIK MaCcefieHi Wwewly 60n4bl, 0N ap TYPNi reoMeTpmsaaarbl Y Kagansl 6ytanapgaH
ipreTactapfblH, TMiMAI KOHCTPYKLMSANApbIH 33ipneyaeH, onapablH apTypai ipretactapibliH,
6ip 6eniri peTiHAe KopLuaFaH TOMbIPaKMNeH e3apa aPeKeTTECYiH XXaH-)KaKTbl 3epTTeyAeH,
onapfAbl ecenTeyiH >Xannbl 9fiCTEPIH XXacayAaH XKoHe anblHFaH HaTwkenepai xobanay
MeH KypbI/bIC MpaKTUKachbiHa eHri3yaeH Typagbl.

TyiiiH ce3mep: Mogenbiik 3epTTeynep, Yyl 6yTanbl Kafga, Kafdanbl ipretactap/blH
MOZenbaepi, Cbi3bIKTbIK MacllTab, 6epikTik KacueTTepi.

B. Bazarov, A. Konakbayeva, A. Mezentseva, A.V. Kochetkov M. Zhailaubayuly
Modeling studies of three-pile group different geometry on undermined territories

This article discusses model studies of three-pile clump of different geometry in the
development of coal deposits. The aim of the laboratory simulation was to investigate the
nature of the interaction of undermined base and foundation construction. Models of pile
foundations were made of steel grade St.3 and were cylindrical, semi-conical and conical
surfaces. The linear scale of models and natural foundations was determined by the ratios
of strength properties (adhesion) of loam, equivalent material and is equal to 1:40.

The aim of the work was to solve a scientific and technical problem of great national
economic importance, which consists in the development of effective foundation structures
from three-pile bushes of different geometry, in a comprehensive study oftheir interaction
with the surrounding soil as part of various types of foundations, the creation of general
methods for their calculation and in implementation ofthe results obtained in the practice
of design and construction.

Key words: Model studies, three-pile bushes, models of pile foundations, linear scale,
strength properties.
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MaTemaTunyeckoe mogenmpoBaHne MK3 KonbueBbIX PyHAAMEHTOB Npu nogpaboTke
YrO/IbHbIX MECTOPOXAEHWA

B paHHO cTaTbe paccmaTpuBaeTCs MaTemMaTMyecKoe MmojenvpoBaHne MKQD  paboThbl
KONbLEBbLIX (DYHAAMEHTOB B YCNOBMAX MOAPAOOTKU YrofibHbIX MECTOPOXAEHWUI npu
rOPU3OHTANIbHbIX  fethopMauynsax pacTsxeHus. [ns  onpefeneHus B3avMOAENCTBUSA
nccnefyeMmoro pyHaaMmeHTa ¢ nogpabarbiBaeMbliM OCHOBaHWEM B 1a60paTOPHbIX YCI0BUAX
Obln  MpOBEefEH YWC/EHHLIA aHanM3 ¢ ucnonb3oBaHnem MK3 no nporpamme
«["eomexaHunKa».

B HacToAllee Bpems, YMCNEHHOE MOLENVMPOBaHUE SBMAETCH BaKHEMLWMM U aKTUBHO
pa3BuBalOLLMMCS CNOCOBOM U3yUeHUs fehOpMaLNOHHbIX NPOLLECCOB B FPyHTax. bbiCTpbIit
POCT BO3MOXHOCTEN BbIYUCANTEIbHO-UHHOBALMOHHO TEXHUKK CNOCOOCTBYET PasBUTUIO
[JAaHHOro HamnpasneHus uccnefoBaHWs. COBEpPLUEHCTBYIOTCA  CYLLECTBYHOLUIME U
pa3pabaTbiBatOTCH HOBble aArOpPUTMbl BbIYUCAEHWIA W NOAXOAbI K PELUEHUI0 3ajau.
HekoTopble noaxofbl, pa3paboTaHHble HECKONLKO AecATUNeTUA Hasafd, Mepexxunu
ocnabneHne MHTepeca M YMeHblIeHWe 061acTM NPUMEHEHMUs, a Tenepb CHOBA LUMPOKO
NCNOMb3YHTCA. ITO CBA3AHO C HOBLIMU BO3MOXHOCTSMU BbIUMCIMTENBHON TEXHUKM,
HOBbLIMW NoAX04amMUn 1 NOCTAHOBKaMM 3aay, a TakXe pacllMpeHnemM Knacca uccnefyemblx
ABNEHUMN.

KntoueBble cnoea: MaremaTnueckoe wmogenmposaHume, MK3 (MeTO4 KOHEYHbIX
3MIEMEHTOB), MaTeMaTU4eckas Mofesb, pacyeTHas CXemMa, KOJbLeBOW (PyHAAMEHT.

BsegeHuve

OCHOBHOI LieNbl0 M3y4YeHUst (M3MYEeCKOro npolecca SBASETCS CO3[aHue Mofeneid, npu MoMoLLM
KOTOPbIX OH MOXEeT GblTb OMKCaH. YCMewHoe pelleHVe Takoi 3ajadn 03HayaeT BO3MOXHOCTb O6BACHWUTb
NMPOUCXOAALLMe SBNEHUS, a TaKXKe NPOrHO3MpoBaTb Pa3BMTME MpoLecca NPU M3MEHEHWU KaKoro-nvm6o
(hakTOpa. B 3aBMCMMOCTM OT TPebGyeMOi TOUYHOCTM B MOAENN YUYUTbIBAETCS OMNPefeneHHbln KOMMIeKC
SIBNEHWIA, KOTOpble HEOOXOANMO NMPUHATL BO BHUMAHME.

MepBoii 1 rnaBHOI 3afadeit NcCnefoBaHUA SBNSETCS NpaBubHas GOPMyIMPoBKa 3agaun. MocTaHOBKa
3afjauv npegnonaraeT AeTaslbHOe onpefeneHne o6bekTa MccnefoBaHus. [ns 3TOro Heo6XOAMMO YETKO
OMNpeAenuTb SBIEHUS 1 NPOLLECChI, KOTOPble MPeAnoiaraeTcs NCCaef0BaTh U ONPeAeNNTb COOTBETCTBYHOLLME
CBOICTBA Cpefpl, MPX MOMOLLM KOTOPbIX MX MOXHO onucaTb. KpoMe TOro, Hy>XHO ONpefenunTb reomMeTputo
06beKTa M ero CTPYKTYpy, a TakkKe YCNOBMS,, B KOTOPbIX OHO HAaXOAMTCS, YCNOBMS Harpy>eHus W
ANUTENBHOCTL UCCnedyemoro npolecca. OT TOro, HACKOMbKO YAAuyHOI sBsieTcs (HOpPMY/SMPOBKa 3afayu,
3aBUCUT ycrnex ee pelleHus.. CneaytolumM LLaromM SBASeTCS BblGOp MOAenu cpefbl U OnpeaeneHue ee
napameTpoB. Yem CoXXHee MOAENb, TeM 6O/bLUE B Heli MapamMeTpoB, KOTOPbIE HY)KHO 3HaTb, T.e. ONPEAENUTD
3KCnepyMeHTabHbIM NyTeM. Moge/b NoBeAeHNs cpefbl CTPOUTCS Ha OCHOBE 0606LLEHNS 1 MHTEpRpeTaLmm
3KCNePYMEHTa/IbHbIX AaHHBbIX.

OCHOBHas 4YacTb

MaTemaTnyeckoe MOJeNNpoBaHMe, OCHOBAHHOE Ha MeTofe KOHEeYHbIX 3/1EMEeHTOB, [M03BONSET
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[OCTATOYHO TOYHO U CKOPO MPOW3BOAUTL aHaIUTUYECKMe pacyeTbl WM MNPOrHO3MPOBAaHUS Pa3IUYHbIX
reoTexHNYecknx 3agad. MeTtof KOHeUHbIX 3/1ieMeHToB MKQ3 aBnseTcs ogHUM 13 3h(PeKTUBHbBIX YUCIEHHbIX
MeTOLOB pelleHMs KpaeBbIX 3afa4 MexaHuKW CnaowHoin cpedbl. CyTb MK3 3akntouaetcs B 3ameHe
nccnefyeMoro o6bekTa COBOKYMHOCTbIO KOHEYHOrO Yucfia OTAe/IbHbIX 3/1EMEHTOB, LUAPHUPHO-CBA3AHHbIX
MeXxzay co6oil B BepluMHax. MaTtemaTuyeckast Mogesib JaHHOr0 MeToAa MOXHO NpefiCTaBUTh B BUAE CXEMb:
nccnefyemblin 00bLEKT-CUCTEMA NIMHENHBIX anrebpanyeckmx ypaBHeHWn. CBOOOAHbLIA BbIGOP pacyeTHOW
CXeMbl M03BONSAET 334aBaTbCsA FPAHNYHbLIMU YCNOBUAMM, NPON3BO/LHO pasMeLLaTb CETKM 3/IEMEHTOB, Cryluas
ee B MecTax 60MbLUIOr0 rpaguveHTa HanpsHKeHWn aM N3MeHeHW CBOMCTB Cpefbl U UCMNOMb30BaTb MeTOZ ANs
nccnefoBaHuUa o6nacTei, COCTOALMX U3 OTAENbHbLIX 30H Pa3/IMYHOW PU3NYECKON NPUPOLbI.

OcHOBHbIe TeopeTuyeckme nonoxeHnss MK 1 ucnonb3oBaHune ero 4 pelleHns pa3Hoo6pasHbIxX 3agady
MeXaHVUKKU geopMmpyemMblx cpef ocBelleHbl B paboTax: CerepnuHga J1; A.b. ®ageesa, u ap. [1, 2].

C uenbio uccnefoBaHns B3aMMOAeNCTBUSA NccnefyeMoro yHaameHTa ¢ nogpabaTsiBaeMbiM OCHOBaHWEM
B 1a60paTOpHbIX YCM0BUAX OblM MPOBEAEH UWUC/EHHBbIA aHaiM3 C Ucnonb3oBaHMeM MK3 no nporpamme
«["eomexaHuka», paspaboTaHHol nof pykosoactsom A.b. Pageesa [, 3, 4, 5]. PacueTbl npoBoguauch Mo
CXeme, NpuBefLeHHON Ha puc. 1 BcnefcTsme cCUMMETPUM CeYeHUs (hyHAaAMeHTa OTHOCUTENbHO BEPTUKaIbHOM
OCW B pacyeTHON Cxeme paccMaTpuBanacb MLb MOMOBMHA 061aCTU FPYHTOBOr0 Maccusa M PyHAAMEHTa,
KOTOpble pa3buBannCcb aBTOMATUYECKN HA TPEYrofibHble KOHEUHble 3/IEMEHTbI C YYETOM CryLleHUs CEeTOK B
MecTax 0XWAaeMbIX MOBbILLIEHHbLIX rpafueHToB. MaccuB pas3bmsancs Ha 510 3nemeHTOB, (DYHAAMEHT Ha
303anemeHTOB. OOLLee KONMYECTBO Y3108 288 Uucno TUNOB 3nemeHTOB - 4. XapaKTepUCTUKW TPYHTOB
OCHOBaHWA NpuseseHsbl B Tabnuue 1

Tabnuua 1 - PU3NKo-MexaHUYECKNe XapakTepucTukm ang MK3

N HavmeHoBaHMe E Y C, P,
3ajay N cnoes cnos MTMla v KH/M KMa rpag,
1 (hyHLAMEHT 2*104 0.16 2.4 5.7*104 30
2 rpaHyn, 2*104 0.4 0.007 0.01 12
1 theHonnact
34 3KBUBASIEHTHbII 0.26 0.25 17.7 0.9 38
martepuan

PaccmaTprBasiocb MNOLIArOBOE HAarpyxeHue (yHAaMeHTa Ha [ABYXC/OAHOM OCHOBAaHUW C Y4YeTOM
noapaboTkn 1 6e3 BAUAHWUSA FOPHbIX paboT.

B 3agaye 6e3 BAMAHWS TOPHbIX PaboT An1s Y3708, PacnONOXEHHbIX HA MPaBOi M NIEBOI BEPTUKA/bHbIX
rpaHuuax obnactv, NPUHATO OTCYTCTBUE MEPeMELLEHWNA, ANS Y3/10B, PACNONOXKEHHbIX HA HUDKHEWR rpaHuLe,
OTCYTCTBME BePTWMKaNbHbIX MepemelleHnii. [ns yyeta nofgpaboTKM NO MpaBOil rpaHuLe 3afaBaincCb
nepeMeLLeHns y3n0B B TOPU3OHTA/IbHOM Hamnpas/feHWW, KOTOpble WMUTMPOBA/IN PACTSXKEHUE rpyHTa B
OCHOBaHWW (PyHAaMeHTa.
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Kpusble 1,2,3,4,5 COOTBETCTBYIOT ropu3oHTaNbHbIM gedhopmanmuam pacTtsxeHus e=(0,3,6,9,12)*10"3gna
nccnefyembixX QPyHLAMEHTOB.
PucyHok 1- O6Lias KOHEYHO-3/IEMEHTHAA CXemMa U 30HbI MAacTUYecKMX fethopmaL il mpy pasnnyHbIX
rOpM30HTaNIbHbIX AehopMaLMAX PacTKEHUS.
[aHHble, NoNyYeHHble AN rpaPuKoB «Harpy3ska-ocagka», npuBeaeHbl Ha pucyHkax 2, 3, 4, 5..

PUCYHOK 2 - [paduKn «Harpy3ka-ocajka» 0CeCeMMUTPUYHOIO CM/IOLIHOMO KPYrnoro dyHaaMeHTa
d=60mmnpwu pacyete MK3
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PUCYHOK 3 - padnkmn «Harpyska - ocagka» KofbLeBoro ¢pyHgameHTa d=70mm cO CKBO3HbIM
BHYTPEHHMM 0TBepcTMeM d=36mm npu pacyete MK3

PucyHok 4 - 'pamkn «Harpyska- ocafika» KonbleBoro gyHgameHta d=80mm cO CKBO3HbIM
BHYTPEHHMM 0TBepcTMeM d=53mm npu pacyete MK3
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PucyHok 5 - pathmkn «Harpyska-ocafika» KosbLeBoro yHgameHTa d=90mm co CKBO3HbIM
BHYTPEHHMM 0TBepcTMEM d=67mm npun pacyete MK3

Mo nonyyYeHHbIM AaHHbIM onpegensiemM (YHKLUUOHaNbHYO 3aBUCMMOCTb 0CafKu (hyHLAMEHTOB:
Su= So (I + Ds),

rae D - amnnpryeckuin KoathMUNEHT, NOMYYEHHBIA ANa UccneayemMbix hyHAAMEHTOB, paBHbIi 57,4
S - FTOPU30HTaNbHbIE AeopMaLMn PacTAKEHNSA 3eMHO NOBEPXHOCTK

0 <s<-12*10-3
Su, So - Bpe3aHue (ocagka) hyHaameHTa Ha nogpaboTaHHOM U HenogpaboTaHHOM MaccuBe.
BbiBoAbI

1 PacueTbl MPOBOAUINCH NPU HEN3MEHHbIX MPOYHOCTHBLIX XapaKTePUCTUKAX C 1 ¢, YBEIMUYEHMe HecyL el
CNOCOBHOCTM OCHOBaHMS 06YC/OBEHO UCK/TIOUMTENILHO YBE/IMUEHWEM 0XBaTbIBaeMO nnowaamn pyHgamMeHTa
C nofpabaTbiBaeMbIM OCHOBaHWEM.

2. WN3meHeHMe HanpsXeHHOro COCTOSHWMA TPYHTOBOW TOAWM W B3aMMOLENCTBUE (YHAAMEHTHbIX
KOHCTPYKUMIA ¢ nogpabaTbiBaeMbiM OCHOBaHWEM, MOLTBEPXAEHHbIA YMC/IEHHbIM aHann3oM, onpegenser
nporpamMmmy MoAenbHbIX 3KCNEPUMEHTOB.

3. UncneHHbili aHann3 MK3 B3aMMOAeiicTBUA MOLeNei KONbLEBbIX 0CECEMMUTPUYHBLIX PYHAAMEHTHBLIX
KOHCTPYKUWIA € nogpabaTbiBaeMblM OCHOBAHWEM MO3BOAUS MOMAYUYUTb (DYHKUMOHANbHbIE 3aBUCMMOCTM
BPe3aeMOoCTW (PyHAAMEHTOB OT FOPU3OHTA/IbHBLIX AeopMaL il pacTsXKeHus.

CnuncoK 1cnosnb3oBaHHbIX UCTOYHUKOB
1 CerepnuHg J1. TpyMeHeHWe MeTofa KOHeYHbIX 3/1IeMEHTOB. - M.: Mup, 1999. - 392.

2 ®apeeB A.b., PenuHa IN.N., A6abingaes 3.K. MeTo KOHEUHbIX 3/IEMEHTOB NpY peLleHnn
reoTeXHNYecKnx 3afady u nporpamma «eomexaHuka»: YuyebHoe nocobue. -/1., INCK, 2012. -72 c.

109



BECTHUK KIMY Ne 1 (32) 2021 r.
Pa3zpen 3. «CTponTENbCTBO»

3 ®apees A.b., lMperep A.J1. PelleHne 0CECMMMETPUYHOW CMELLIAHHOW 3afja4ym Teopumn ynpyroctu u
NNacTUYHOCTM METOLOM KOHeUHbIX 3/1eMeHTOB // OCHOBaHUS, (hyHAAMEHTbI U MeXaHuKa rpyHToB. - M.,
1984. -Ne4. -C.25-27.

4  AwmycuH B.3., dageeB A.6. MK3 npu pelieHnn 3agay ropHoi mexaHukun. -M.: Hegpa, 2015. - 143
C.

5 basapos B.A., KoHakb6aeBa A.H. HekoTopble acnekTbl MPMMEHEHWS YMCEHHOro aHanm3a MKQ3
nccnefyembix PyHAAMEHTOB Ha TEPPUTOPUAX, NOABEPXKEHHbLIX TOPHbIM BblpaboTKam //T. MexXayHapoaHoi
Hay4HOM KoHepeHUMU «Hayka 1 obpasoBaHue - Beayluid (hakTop cTpaternn «KasaxctaH-2030» (24-25
noHa 2008r.)». Beinyck 1 - KaparaHga,2008. - C.275-276.

B.A. basaposl A.H. KoHak6aesal, T.IN. CyuunuHal C.T. Paumbekosl
Kemip KeH opblHAApbIH 6HAEY Ke3iHje caKMHasbl ipretactapbl MaTeMaTUKasbIK MOgeNbaey

byn makanaga kKengeHeH cosbliy feopmaumanapbl 6ap Kemip KeH OpblHAAPbIH eHaey
XaFfaliblHAa cakWHanbl  ipretacTapiblH  KYMbICbIH  MaTeMaTWKanblK  MOAenbhey
KapacTblpbliFaH. 3epTxaHanblK >XafAaiga 3epTTeNeTiH ipretacTblH 6HAENreH HerizbeH
@3apa 9peKeTTecyiH aHblkTay YLWiH «[eomexaHuka» Gafpapnamacbl 60WbiHWA L3S
naiganaHa oTbIpbIN, CaHAbIK Tangay Xyprisingi.

Kasipri yakblTTa caHAblK MOAeNnbAey TonblpakTasbl AeopMaunanblk npouecTepai
3epTTeydiH MaHbI3dbl KaHe O6enceHAi Aambin Kene »KaTkaH agici 60nbin Tabbliagbl.
EcenTey )oHe MHHOBaLMA/bIK TEXHONOTMANAP MYMKIHAIKTEPIHIH Te3 ecyi 3epTTeyiH ocbl
GafbITblH AaMbITyFa biknan eTefi. KongaHbICTaFbl XXaHe )KaHa ecentey anropuTMaepi MeH
ecenTepai WewyaiH Tacingepi xetingipinyge. bipHewe oHaaraH Xbl BYpbIH XKacanfaH
Keinbip Tacingep KbI3bIFyLIbINbIKTbIH TOMeHEYi MeH KONAaHyAblH asatoblHaH ancipegi
XoHe Kasip KeHiHeH KonjaHbinyga. By KOMMbOTEPNIK TeXHONOTUSAHbIH,  YaHa
MYMKIHAiKTepiHe, >kaHa Tacingep MeH MiHAETTep KOHOFa, COHAai-ak 3epTTeneTiH
KyObINbICTap KNacbliHbIH KeHEKiHe 6aiinaHbICTbl.

TyiiH ce3gep: MaTemaTuKanblk Mogenbfey, LSOO (wekTi anemeHTTEp agici),
mMaTeMaTUKaNblK MOAEe/b, eCENTey CXeMAchl, CaKMHa HEri3.

b.A. basapos 1 A.H KoHak6aeBa.l, T.IN. CyuyunuHa 1 C.T. Paumbekos 1

Mathematical modeling of FEM of ring foundations during mining of coal deposits

This article discusses the mathematical modeling of the FEM of the operation of ring
foundations in the conditions of undermining of coal deposits with horizontal tensile
deformations. To determine the interaction of the investigated foundation with the
underworking foundation in laboratory conditions, a numerical analysis was carried out
using the FEM using the Geomechanics program.

Currently, numerical modeling is the most important and actively developing way to study
deformation processes in soils. The rapid growth of the capabilities of computing and
innovation technology contributes to the development of this research area. Improving
existing and developing new computational algorithms and approaches to solving
problems. Some approaches developed several decades ago, survived the weakening of
interest and reduction in the use ofthe area, and now again widely used. This is due to the
new capabilities of computing technology, new approaches and problem formulations, as
well as the expansion ofthe class of investigated phenomena.
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Keywords: Mathematical modeling, FEA (finite element method), a mathematical model,
the design scheme, the foundation ring.
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The use of IT technologies on the example of the platforms Google Classroom, Google Meet
and YouTube in distance learning of university students and schools pupils

The article discusses the issue of using the Internet platform Google Classroom, Google
Meet and YouTube for distance learning. The examples of the use of these platforms for
conducting classes on the subject "Russian language and literature" at school, "Dynamics
of transport technics" at the university are given. The advantages and disadvantages of
platforms, possible ways of combined use with other IT-technologies are determined. The
experience of complex use of the Google Class, Google Meet platforms and YouTube-
channel by teachers of the Karaganda Industrial University is considered.

Key words: Google Classroom, Google Meet, distance learning, IT-technologies,
YouTube- channel.

Introduction

In the context of the coronavirus pandemic, a significant part of secondary and higher educational
institutions have switched to distance learning. The Republic of Kazakhstan was no exception. The Kazkhstan's
students from schools, colleges and universities were learned from March to May 2020, in a completely remote
format. A significant part of educational institutions are forced to work in a distance or mixed format (lectures
- remotely, practical and laboratory classes - in-person) in the 2020-2021 academic year. A mixed format of
classes is preserved in the country's universities to the present time (2021 year).

In this regard, the choice of a platform for teaching students and schoolchildren became the urgent task
for university teachers and school teachers. One of such platform is Google Classroom. This article tells about
the experience of using this platform for distance learning of students of the Karaganda Industrial University
and pupils of secondary school No. 8 in Temirtau.

Research methods and materials

Our research is based on our personal experience of using the considered IT platforms in the educational
process in universities and schools. Below is the specific example of our use of the Google Classroom platform
for distance learning of pupils.

Google Classroom is a web-based application that helps teachers assign assignments, monitor progress,
and communicate effectively with students. This service is available in the web interface and on mobile devices
[1].

As an example, let's consider the use of the Google Classroom platform for summative assessment for a
section (hereinafter referred to as SAS) in the subject "Russian Language and Literature" (Figure 1).

On the right side of the Google Classroom interface (Figure 1), the teacher looks at the students' work,
and on the left, he puts down grades. The teacher sets the maximum number of points for a student
independently (in this example, the maximum number of points is 10).

An example of displaying a SAS task for the discipline "Russian Language and Literature" in Google
Classroom is shown in Figure 2. The student opens the received task and gives a detailed answer to the posed
question. For convenience, the teacher can prescribe the number of points received by the student with the
correct answer to a certain question (questions may have different levels of difficulty, and therefore be
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evaluated in different ways). If necessary, the teacher has the ability to create test assignments in Google

Classroom with a choice ofthe correct answer from the proposed ones.

—  PyccKui A3bIK M nTepatypa

A WHeTpyKuMm PaGoTh yuawuxes
106am0s v
D © See yuauecs
Coptupoeats no cTatycy =
[ cpao
O ] seiomberym.. w310
O 9 Mapra Faii6ynn. __m310
) BeiGnT A Mapra rynkamap Bexaar £ Axguaap
Beraynnsesa Taibynnaeea KaiibipGex

O i Tynkamap Ocna._ __m310
O e Tene6u Ecmyps,- __u310

Her Her Her Her

Cparo Cpato Cpavo Cparo
D . Bexsar)Xongac... __m310

Figure 1 Using the Google Classroom platform for summative assessment for a section

MpounTaiite NnpuTyy "Kpacuas noraHka”, BbINONHWUTE 3a4aHna nocne TekcTa

KpacmBaﬂ noraHka

SaBVIAOBaI'Ia-SaBVIAOBaI'Ia noraHka, 4to eé€ B oT/iM4me ot 6}'Ial'0pO/J|HbIX pr6OB, B niydwem cny4ae,
C/I0OBHO He 3amevaroT, U BOT 4TO npuaymana: «3T0 BCE& NOTOMYy, 4YTO A MasieHbkasa u HeBSpaHHaﬂ! Bot

BbIpacTy 60/bLIOI U KPACMBOW - BCEM OTOMLLY!»

W npuHaAnack oHa NUTb JOXAEBYI0 Body. Muna-nuna... 3axnébeiBanack yxe. Ho cBoero

fo6unack: ctana Bblle camoro 60/1bworo 6enoro rpuba. MoTomM Hamasana pXKasYMHO OT KOHCEPBHOMN

6aHKn WNANKy, cAenas ee KpacHel, Yem y camoro KpacHoro nofocuHoBurka. [ia ewe n 6enbiMu

NATHbIWKaMW AN15 Nyleil KpacoTbl pasykpacunal

W 4T0 xe? Mpuwwnu B nec rpubHnkn. Cobuparot 60poBUKM, NOJOCUHOBMKU, NOJGEPE3OBUKA. A Kak
6bIBLUYI MOTaHKy yBUAENU, TO yAUBUANCE: CMOTpUTE, Kakoii Myxomop! [laBaiiTe ero nockopei

3aTonyem, YToGbl KTO M3 HOBUYKOB €ro 3a 61aropofHblii rpué He npuHsn!

W 3atontanu, HEeCMOTps Ha TO, 4TO noraHka crana 6onbLUIoii 1 KpaCMBDVI, BEAI: Aeno He B TOM,

KTO U KaKOB Tbl CHapPYXW, a YTO Yy Te6A BHYTPW...

3apaHune 1 3anuwim He MeHee 5-6 KIYEBbIX CI0B U CIOBOCOYETaHWIA; [25]

Moii oTBeT

3apaHue 2. Onpefenn OCHOBHYIO MbIC/b TEKCTA; [26]

Moii oTBeT

Figure 2. Sample ofthe SAS task in Google Classroom

Results and discussion

One of the strengths of the Google Classroom platform is that it supports different forms of learning
assignments (Figure 3). This allows to diversify the learning process, make it more interesting for students.

At the same time, distance learning of students and schoolchildren only through Google Classroom is
irrational due to the fact that the educational material is not presented clearly enough compared to the

traditional method, when the teacher explains the topic live.

The closest thing to a traditional lesson at school or university is a video lesson in which the teacher and
students simultaneously connect to a web conference, organized, for example, in the ZOOM application or
Cisco Webex, where the lesson takes place in conditions that are most similar to a real lesson.
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This option for conducting training sessions is attractive from the point of view of the "similarity" of
video lessons to a traditional lesson. However, from our point of view, this is also its drawback. Indeed, the
very term of distance learning assumes that a student (especially for undergraduate and graduate students)
masters the educational material at a convenient time for himself and, if necessary, can familiarize himself

with it several times for better assimilation.
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a - the task of finding correspondences between terms and definitions; b - task to identify true/false

statements

Figure 3. Possible types oftasks in Google Classroom (on the example ofthe discipline "Russian Language
and Literature™)

In this regard, according to our experience of distance learning for schoolchildren and students, we believe
that an effective addition to a task in Google Classroom, in addition to the online lesson conducted through a
web conference, can be a video lectures on the considered topic. Examples of using tasks in Google Classroom

in conjunction with video lectures are presented in Figure 4.
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a - task for the discipline «<Dynamics oftransport technics»; b - video lecture for the discipline «Dynamics
oftransport technics» on the YouTube channel; ¢ - task for the discipline «Russian language and literature»;

d - video lecture for the discipline « Russian language and literature » on the YouTube channel

Figure 4. Examples of using Google Classroom with YouTube channel

For this, in the window with an assignment in Google Classroom (Figure 4, a, c), the student is provided

with a link to the corresponding video lesson on the teacher's private YouTube channel or official university
YouTube channel (Figure 4, b, d).

Based on the successful experience of the integrated use of the Google Classroom platform with video

lectures published on YouTube, YouTube channels were opened with the aim of posting video materials for
teaching pupils ofthe school Ne 8 in Temirtau (Figure 5, a) on the subject "Russian language and literature"
[2] and for teaching students ofthe specialty "Transport, transport technics and technologies” ofthe Karaganda
Industrial University (Figure 5, b) on the subject "Dynamics of transport technics" [3].
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a- YouTube - channel with video lessons for the discipline «Russian language and literature»;
b - YouTube - channel with video lessons for the discipline «Dynamics of transport technics»
Figure 4 - YouTube-channels with video lessons

Currently, most teachers of the Karaganda Industrial University widely use the Google Classroom
platform in conjunction with the Google Meet videoconferencing platform to organize distance classes with
students. The teacher conducts an online meeting with students via the Google Meet videoconference, after
which the students complete the self-study tasks sent by the teacher to Google Classroom and submit for
review. The teacher reviews papers and set grades in Google Classroom. In addition, in order to accumulate
and provide more convenient navigation among video lectures in a large number of disciplines on the
university's YouTube channel [4], playlists (individual for each discipline) have been created. On these
playlists the corresponding video lectures are published.

Conclusions

The experience of using the Internet platform Google Classroom together with the Google Meet service
and the YouTube channel in distance learning of students of technical specialties and pupils of secondary
schools allowed us to draw the following conclusions.

The Google Classroom platform has sufficient and easy-to-use functionality for remote distribution of
educational materials and tass to students and the organization ofvarious types of control, including summative
assessment for a section and a quarter at school, midterm control at a university.

At the same time, for full-fledged distance learning of university students and schoolchildren, using only
one Google Classroom platform is not enough. Platforms such as Zoom, Cisco Webex, Google Meet,
YouTube, and other applications for student feedback and video presentation can be effective complements.
To exclude the facts of cheating at the most important stages of remote control (for example, on an exam), it
is recommended to use online proctoring technologies [5].

It is necessary to understand that in some cases even the highest quality distance class with the integrated
use of modern technical means is unable to replace a real lesson. After all, only in a lesson conducted live,
offline in schools, can the educational function ofteaching be fully realized due to live communication ofthe
teacher with students. And in universities the practical and laboratory classes, necessary for full-fledged
training in many educational programs, can also only be carried out live.
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B.A. Kynaes, /I 1O0. Kynaesa, A I1. Yepnsrit

HUcnonb3oanue I'T-texHosoruii Ha npumepe maargopm Google Class, Google Meet u
YouTube npu gucTaHUHMOHHOM 00y4eHHUH CTY€HTOB YHHUBEPCHTETA H YYEHHKOB HIKOJI

B crarse paccMarpuBacTcs BOMpoOC UCMOab30BaHus uHTepHET-maThopmer Google Kiace
JUIA  TUCTAHITMOHHOTO O00yucHHUS. [IpUBEACHB TPUMEPH TPUMCHCHHUS HA3BAHHBIX
mIathopM IS TIPOBEACHUS 3aHATHH MO Tpeamery «PyCCKkuii s3bIK W JMTEPATYpa» B
mkone, «JluHaMuka ~TPAHCIOPTHON TEXHHUKKW» B  yHEBepcutere. OnpeacicHb
MPCUMYIICCTBA W HEAOCTATKH  IIar)OPMbl, BO3MOMKHBIC MYTH KOMIICKCHOTO
nCronp30BaHus ¢ apyrumu  IT-texHonormsamu. PaccMOTpPEH OIBIT KOMILICKCHOTO
ucnonp3oBanug mmarpopm  Google Kmace, Google Meet u  YouTube-kanana
npenoaasare/sivu KaparaHIuHCKOr0 HHAYCTPUATBHOTO YHHBSPCUTETA.

Kurouegvie crosa: Google Knacc, Google Meet, nucraHunoHHOS 00YVUCHUES, UHTCPHET-
texuosorun, Y ouTube-kaHai.

B.A. Kynaes, /I }O0. Kynaesa, A I1. Yepnsrit

YHUBEPCHUTET CTYICHTTEPI MEH MEeKTel OKYIIbUIAPbIH KAIIBIKTBIKTAH OKBITY Ke3iHae
Google Class, Google Meet xane YouTube niarpopmanapsi mbicanbinaa IT-
TEXHOJIOTHAJIAPALI NANAATAHY

Maxkanaga kambIkTeIKTaH OKbITY YiniH Google Class narepHeT-nnatdopMacsiH naiaaaany
Mocenecl KapacTepbuianbl. ArtamnFaH miaarpopMmanapAbl MEKTenTe "OpBIC TUI MCEH
oae0ueTi", YHUBCPCUTETTE "KOMIK TCXHUKACHIHBIH JUHAMHKACH" TIOHACPIHCH cadaK oTKI3Y
VIIIH KOJAZaHY Mblcangapel kenrtipiareH. [lnardopmaHBIH apTHIKIIBUTBIKTAPE MCH
keMmrtikrepl, Oacka [T-TeXHOIOrHsAIApMEH KEUICHAI TYPAC NaiAaTaHyAblH BIKTHMA
JKOgapel adkbHAANael. KaparaHabl WHAYCTPUSJIBIK YHUBEPCUTETI OKBITYIIBITAPBIHBIH
Google Class, Google Meet sxoHe YouTube-apra nnardopmanapbi KCIICHAI NaiaataHy
TOXKIPHUOCCI Kapasiabl.

Tyiiin  cesoep: Google Class, Google Meet, KaIOBIKTBIKTAH OKBITY, HHTCPHET-
texHojorusuap, YouTube-apHack
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Development of A Web Application Based On Blockchain Technology

The article presents the main features of developing a web application based on blockchain
technology. The technology is based on the property of the blockchain to track changes that
are made to previously created data. In this case, multiple devices store identical copies of
the website and the database, and the connections are evenly distributed among them. If we
consider a block chain as a "chain of blocks" that integrate transactions into blocks, and
ensure that many transactions are stored in another set, this can be considered a special case
of the inheritance mechanism. In the case of a change that has not been authorized, it is
possible to automatically restore a copy of the database and the site. This will allow you to
increase the application's resistance to DDoS attacks, as well as generally improve the
security level. The web application can be executed as part of the blockchain or the content
of a record in the blockchain. The first option-a compiled web application-provides
maximum performance compared to conventional technologies. The interpreted web
application option allows you to evenly distribute the load between multiple instances of
the site, track the facts of unauthorized access, and disable the node until it is restored
automatically or by the administrator.

Key words: blockchain, web application, distributed database, consolidation, software
product, DDoS attack, security, traffic, control, unauthorized access.

Introduction

Blockchain technology is a concept that appeared in everyday life a few years ago, and today everyone
has heard about it in one way or another.

Among the main properties of the blockchain technology as a database, the following can be distinguished
[1]:

1. The distributed nature of information storage;

2. There is no possibility to change the records in the database.

Distributed storage is expected to protect the site from DDoS attacks (Distributed Denial of Service). The
second property-the inability to make changes-increases the level of security of the site from hacking.

The high probability of DDoS attacks and site hacking is based on the very concept of implementing
websites. Usually, any web resource is considered as an object that does not depend on the public Internet
structure. And also, often, does not depend on the hosting. In this case, the organization that provides hosting
services is responsible for the safety and security of the site. Users receive virtual hosting, and may not think
about the internal network infrastructure that provides the functionality of their website..

Classic web application
A normal, traditional website runs on a variety of processes. Consider the standard architecture of a site
that is written in the PHP programming language and is hosted on a Linux-based hosting [1]:

—  an Apache web server or a combination of Nginx+Apache. The Apache web server is linked to the
PHP interpreter via the php* so extension;

119



BECTHUVIK K1Y Ne 1 (32) 2021 e.
Pa3den 4. «9Hep2emuka. Aemomamu3sayusi U ebiquciiumernbHasli mexHuka»

—  MySQL database management system; a

—  set of PHP scripts — files located on the hard disk that must be processed and read from the hard
disk;

—  mail server (it can be Postfix or sendmail);
—  aset of files that are responsible for design and working with clients - javascript, CSS, and images.

Thus, it turns out that a single connection to the website supports up to 5 different processes. The number
of processes grows in proportion to the number of connections. Each time you connect to the site, a large
number of operations are performed to read files and access different services. First of all, this leads to the fact
that the RAM is overloaded with this data. This also requires waiting on the main process, which waits until
all the intermediate ones are completed. In addition ,the fact that PHP is usually rarely used leads to an increase
in waiting time, which would slightly reduce the request processing time. In general, all this leads to the fact
that the processing time is tens of milliseconds in an ideal scenario, and usually more than a second or three.

Blockchain technologie

Blockchain is a method of storing information in a database, when individual records form arrays or
blocks that are located at a certain interval. Each block inherits information from the previous one and has
mechanisms for checking such inheritance [2].

We understand "records" as structured information that a particular database user has passed to be stored
in it — in fact, these are transactions.

If we consider a block chain as a "chain of blocks" that integrate transactions into blocks, and ensure that
many transactions are stored in another set, this can be considered a special case of the inheritance mechanism.

When we hear the expression "site based on blockchain technology", we usually expect that the data will
be stored in an encrypted format in the form of separate fragments on different devices. And if the encryption
of' the site is very logical and is designed to ensure the security of data, then splitting it into fragments that will
be combined into a single page is an erronecous decision, since individual nodes may be unavailable at a time.

If you have a large number of identical copies of the application and its database, you can note the
following features:

1. In the case of a large number of connections to the application, the connections to it can be evenly
distributed between the devices on which there are copies. 4

2. changing the number of copies and creating new ones is much easier and faster.

3. In the event of an attack, all available copies of the nodes can be protected and isolated, which will
ensure the smooth operation of the system.

The blockchain technology itself is responsible for the safety and absence of changes in the data. But it
should be noted that in fact, the data can be changed, the blockchain technology is more responsible for tracking
these changes. This can be the basis for operations such as:

1. Validation of the database content and application components;

2. Recognition of data and components in which changes are detected, termination of their use and
automatic restoration of the original state.

3. Recognition of third-party interference in the processes occurring at one of the nodes of the chain and
exclusion of it from work. [3]:

The technology for building web apps and websites on the blockchain is based on the ability of blockchain
to track unauthorized changes to data and application components, as well as the decentralized nature of the
network to distribute the load (potentially malicious DDoS load) among multiple devices. To do this, the same
copies of the site and the database are distributed on a large number of devices. Incoming connections are
distributed evenly among all the nodes in use that contain an unmodified copy of the site. An instance is
automatically restored if a change is detected that is unauthorized by the site administrator.

Blockchain site
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The technology of the blockchain site provides for:

1. Incoming connections come to the so-called balancing node, which is responsible for distributing
connections between network nodes. The load balancer keeps track of the load of all nodes participating in the
network, and also analyzes the site components and the database for unauthorized changes. This node can be
combined with a DNS server running on DNSSEC technology to mitigate the risks of an attack on DNS servers.
There may be several such balancing nodes in the network, they do not read incoming data and provide more
than 30,000 connections per second, regardless of the volume of incoming traffic;

2. Access to the content management system and processing of source files is carried out on a trusted
node of the blockchain network through an interface that is accessible only through localhost, on a local
machine. This network node verifies and approves transactions, which are then added to blocks and distributed
throughout the network.

3. Special blockchain nodes that store public copies of the site, receive transactions and determine which
of them contain changes for the copies of the site hosted on this node, and, accordingly, make changes.

4. Public nodes of the network accept connections only from the balancing node, the rest are ignored. A
ban list can also be organized here, where untrusted connections are added in cases of multiple access attempts
(DDoS attacks or hacking attempts).

5.All nodes provide for the refusal to accept incoming connections from the public network to ports other
than the web server ports, as well as ensuring the ban of compromised clients.

Within the framework of a web application, the blockchain technology can be considered as a set of user
data stores, application data, and application components (scripts, style files, etc.). There are two approaches
to implementing a website on the blockchain: a private network or a public one — blockchain hosting. In any
case, regardless of the type of organization, it is necessary to clearly distinguish the administration system
from public resources that are open to public visitors.

Results

A web application can be executed as:

part of the blockchain (a C++ library that provides up to 12,000 connections per second);

the content of the record in the blockchain (a website developed in an interpreted language (PHP or
Python), with all scripts, design and content files, and an SQL dump is stored in the blockchain). In this case,
the required infrastructure (¢.g. Nginx+Apache, MySQL, PHP) can be automatically deployed on the device
with the blockchain node. The blockchain node software provides automatic management of this infrastructure.

The first option-a compiled web application-provides maximum performance compared to conventional
technologies. This option allows you to check the connection at the core level and set rules for controlling the
volume of incoming traffic. The disadvantage of this option is the need for precise design of all functions and
the complexity of development. This is not usually thought about by developers who write projects in PHP,
Python, and C#. If the website already exists and is functioning, then it will need to be completely rewritten.
On the other hand, from the point of view of ensuring information security, this approach is the most correct,
since it allows you to hide the site inside the blockchain technology and organize careful monitoring of all
actions on a public server.

The interpreted web application option allows you to evenly distribute the load between multiple
mstances of the site, track the facts of unauthorized access, and disable the node until it is restored
automatically or by the administrator. This option, however, retains the disadvantages of conventional sites.
This option may require you to design the project as a high-load one, and also use a larger number of blockchain
nodes to distribute the load compared to the compiled one. A "classic" website hosted on a blockchain hosting
allows you to take advantage of the technology while maintaining the usual level of requirements for
developers.

Conclusion

It should be noted that the use of blockchain technology does not negate the need to use existing security
tools and technologies. In particular, the blockchain does not replace antivirus software, firewall, anti-DDoS
services.

Thus, the blockchain technology in the implementation of web applications allows for easier and faster
recovery in the event of threats, as well as increased protection against attacks.
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B.B. fAsopckuin, A.O. UsaHoBa, T.K. HypmaxaHoB
BNokK4elH TexHOoNormnsAcbl HerisiHge Be6-KocbIMLaHbl a3ipney

Makanaga Blockchain TexHonoruscbiHa HerizgenreH Be6-KocbIMLIaHb! a3ipaeyiH Herisri
epeKLlenikTepi KentipinreH. TexHonorus 610KYeiHHIH BYPbIH XXacanfaH ManiMeTTepre
EHri3inreH esrepictepdi Oakplnay KacueTiHe HerisgenreH. byn >kafpaiija KenTereH
KypblnFbinap Beb-cadT neH [epekkopdblH 6ipfeit kelwlipmenepiH cakTaigbl, an
KOCbI/TbIMAAP OnapAblH apacbiHAa Gipkenki 6eniHepi. Erep 610K-4eitH TpaH3aKUumsanapabl
6nokTapra GipiKTIPETIH XaHe KenTereH TpaH3akumanapablH 6acka XubIHTbIKTa CaKTalyblH
KamTamacbl3 eTeTiH "6/10K Tisberi" peTiHAe KapacTbipblaca, MyHbl Myparepnik
MexXaHU3MHIH, epekLle >xaffaibl fen caHayfa 6Gonafbl. CaHKuusnaHbaraH e3repicTep
60nFaH Xafaaliaa, AepekTep 6asacbl MeH CaTTbIH KELWIpPMECiH aBTOMATThbl TYPAE KannbiHa
KenTipy MymMmkiHgiri 6ap. byn DDoS wabybingapbiHa KOCbIMIWAHbIH TYPaKTbIbIfbIH
apTTbipyfa, COHbIMEH KaTap Kayinci3gik AeHreiiH xakcapTyfa MyMKiHAIK 6epegi. Beb-
KOCbIMLIaHbl 6/10KYeiHHIH 6eniri Hemece 6nok4yeiHAeri »asba MasMyHbl peTiHae
opblHAayfa  6onafgbl. BipiHWI  HycKa-KypacTblpblifaH  Be6-KOCbIMLLA-3AeTTer|
TEXHOMOrMANapMeH canbiCTblpFaHAa MakcuMmangbl eHiMAiNikTi KamTamacbl3 eTefi. byn
ONuUUsA KOCBILICTBI A4PO0 AeHreliHae TeKcepyhi YibIMAACTbIpyFa XaHe Kipic TpapuriHiH
KeneMmiH 6akblnay epexenepiH oOpHaTyfa MYMKIiHAIK 6epedi. TyciHgipinreH Beo6-
KOCbIMLLAHbIH HYCKACbl BEO-CANTTbIH KONTEreH AaHanapbl apacbiHAa XYKTEMEHI GipKenki
benyre, pykcatcbI3 Kipy (haKTinepiH 6akblnayfa XaHe TyiiHAi aBTOMaTTbl TYpAe Hemece
3KIMLIMeH KannblHa KenTipmec OYpbIH ewwipyre MyMKiHAiK 6epegi

TyiiH  cesgep:  6/0K4YeiliH, Be6-KocbIMLIA, TapaTblUiFaH  MafiimeTTep  6asachl,
LIOFbIpNaHAabipy, 6afaapnamanbik eHim, DDoS wabybinbl, Kayincizgik, Tpaguk, 6aksinay,
pyKcaTtchI3 Kipy.

B.B. fAABopckuii, A.O. UsaHoBa, T.K. HypmaxaHoB
PaspaboTKa Be6-MPUNOXKEHNS HA OCHOBE TEXHOI0T MM 6/10KYEliH
B cTaTbe npeacTaBneHbl OCHOBHblE 0COBEHHOCTW pa3paboTKy BeO-MPUNOXKEHUS Ha 6ase
TEXHONOrMM 6MIOKYEH. TexXHOMOrns OCHOBLIBAETCSA Ha CBOWCTBE 6/I0KYeliHa CneguTb

M3MEHEHMS, KOTOPble BHOCATCS B CO3/aHHbIE paHee JaHHble. B TakoM criyyae MHOXECTBO
YCTPOWCTB XpaHAT OAMHAKOBble KOnuu Beb6-cailTa M 6asbl [aHHbIX, U COeLUHEHUS
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MONYYAIOT PABHOMEPHOE pacnpenencHue cpead Hux. Ecmu paccmarpusare G1ok-ueiH Kak
«UENOYKY ONOKOB», KOTOPHIEC HHTEIPHPYIOT TPAaH3aKUUH B OJIOKH, H OOCCICUYUBAIOT
COXPaHCHHC MHOYKECTBA TPAH3aKIHMH B IPYTOM MHOMXECTBE, 3TO MOKHO CUHUTATh YACTHBIM
cloydacM MeEXaHH3Ma HacnenoeaHus. B cnyuae u3MeEHEHHsA, KOTOpoe He OBLIO
CAaHKLIMOHHPOBAHHS, MMEETCS BO3MOXKHOCTb ABTOMATHYECKOTO BOCCTAHOBICHHS KOIHMHU
0a3bl JAaHHBIX U caliTa. ITO MO3BOJUTH MOBBICUTh YCTOMYHUBOCTD MpHIoKeHUA Kk DDoS-
aTakaM, a TaKKE B LIEJIOM YIVUIIHTh VPOBECHb OC30MacHOCTH. BeO-npunokeHHe MOXeET
OBbITh BEIITOTHCHO KaK 4acTh OJOKYCHHA WIH coAep:kuMoe 3amucu B Onokucine. [lepsriit
BAPHAHT — KOMIMIHPYEMOEC BEO-IPHIOKEHHE — OOCCIEYMBACT MaKCHMAIBHYIO
MPOU3BOIUTEIBHOCTD B CPABHCHHUH € OOBIYHBIMH TEXHOIOTHAMHE. ITOT BAPUAHT MTO3BOJISCT
OpraHu30BaTh NPOBEPKY COCANHEHHS HA YPOBHE SIpa W YCTAHOBUTH NMPABUIA KOHTPOJIS
oOnreMa Bxoasmiero Tpaduka. BapuaHT HHTSPIPETUPYEMOTO BEO-TTPUIOKCHUS TO3BOJISICT
00ECTICUHTE PABHOMEPHOE PaCpEIeICHUE HATPY3KH MEKIY MHOMKECTBOM SK3EMILTIIPOB
caiiTa, OTCICKHMBaTh (PAKTBl HCCAHKLMOHHPOBAHHOIO JOCTYIA M OTKIIOUCHHUE V374 J0
BOCCTAHOBJICHHUS €I'0 aBTOMATHYCCKH HIIH aAMUHHCTPATOPOM.

Knroueswvie cnosa: OnokyeHH, BeO-IPHIOKEHHE, pacmpeAciacHHas 0a3a  JaHHBIX,

KOHCOJIUAALMS, TporpaMMHBIN npoaykt, DDoS-ataka, 6ezonacHocTh, TpadhuK, KOHTPOIIb,
HECAaHKLIMOHUPOBAHHBIA JOCTYII.
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Research of reconstruction possibility of the zhezkazgan chpp
With the purpose of power increasing

Heat and power engineering is the leading branch of the modem industrially developed
national economy. The main direction in the development of energy is the centralization of
energy supply to industry, agriculture, cities and settlements.

Two main principles of rational energy supply are implemented in the process of heat
generation:

- combined heat and electricity production, carried out at the combined heat and power
plants;

- centralization of heat supply: the supply of heat from a single source to multiple heat
consumers.

The article is devoted to the study of the reconstruction possibility of the turbines for
Zhezkazgan CHPP in order to increase the capacity. This article analyzes the main technical
and economic indicators of the station operation after the reconstruction of the turbine PT-
80/100-130/13 with the purpose of power increasing from the rated power to the maximum,
to cover the annual increase in thermal loads and power shortages in the city due to the
relocation of the village Rudnik, replacement of inefficient boilers which are not
correspond to the modern level of technology and operation, environmental and sanitary
standards.

Key words: combined heat and power plant, turbine, blades, power supply, nozzle block.
Introduction

The leading branch of the modern industrially developed national economy is energy. The main direction
in the development of power engineering is the centralization of power supply to industry and settlements.
Among energy carriers, electricity is of particular importance because of its versatility in various industries, as
well as the possibility of transporting thousands of kilometers with minimal losses.

An mmportant part of district heating systems are heating networks designed for the transportation and
distribution of the heat carrier.

One of the principles of further development of Kazakhstan is the transition from the extraction of raw
materials to cooperation in the field of energy processing and the exchange of the latest technologies. An
extremely important task is the introduction of innovations that ensure the environmental safety of field
development. Today, our republic has already developed an algorithm of actions to create a national model of
progress.

Currently, the purchase of new power equipment such as boilers, turbines, ¢tc. is an expensive pleasure
for thermal power plants that have been commissioned for a long time, so the best option is the reconstruction
or modernization of equipment.

Results and discussion
Zhezkazgan CHPP is a regional power plant. The CHPP is one of the three generating enterprises of the

corporation JSC “Kazakhmys™. The electricity generated by the station is used to cover the electrical loads of
the Zhezkazgan mining and metallurgical plant and the city. To improve the technical and economic
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characteristics of the thermal power equipment of the station, it is advisable to carry out a project for the
reconstruction or modernization of equipment.

This article analyzes the main technical and economic indicators of the station's operation after the
reconstruction of the turbine PT-80/100-130/13 with the purpose of increasing the power from the rated power
to the maximum.

Turbine PT-80 / 100-130 / 13 meets the requirements of GOST 3618-85, GOST 24278-85 and GOST
26948-86.

At nominal parameters of live steam, cooling water flow rate 8000 m3 / h, cooling water temperature 20 °
C, fully switched on regeneration, the amount of condensate heated in the HPH equal to 100% of the steam
flow through the turbine when the turbine is operated with with a deaerator of 0.59 MPa, with stepwise heating
of the mains water, with the full use of the turbine capacity and the minimum steam passage into the condenser,
the following extraction values can be taken:

- nominal values of regulated take-offs at a power of 80 MW, production selection - 185t/ h at an absolute
pressure of 1.275 MPa; total heating extraction - 285 GJ / h (132 t / h) at absolute pressures: in the upper
extraction - 0.088 MPa and in the lower extraction - 0.034 MPa;

- the maximum value of production selection at an absolute pressure in the selection chamber of 1.275
MPa is 300 t / h. With this value of production extraction and the absence of heating extractions, the turbine
power is -70 MW. With a rated power of 80 MW and the absence of heating extractions, the maximum
production extraction is -250 t/ h;

- the maximum total value of heating extractions is 420 GJ / h (200 t / h); with this value of heating
extraction and the absence of production extraction, the turbine power is about 75 MW with a rated power of
80 MW and no production extraction, the maximum heating extraction will be about 250 GJ /h (-120t/ h).

Reconstruction of the steam turbine PT-80/100-130/13 of the turbine hall of the Zhezgazgan CHPP is
necessary to cover the annual increase in thermal loads and power shortages in the city due to the relocation
of the Rudnik village, replacement of inefficient boilers which are not correspond to the modem level of
technology and operation, environmental and sanitary norms. It is also important to improve the reliability of
power supply to the population and industrial enterprises of the Zhezkazgan city and adjacent areas [1].

The implementation of the reconstruction project will allow the energy complex to provide promising
opportunities for improving energy supply to customers, connecting new life support facilities and, in general,
developing the economic and social sphere.

During the implementation of this project, the installed capacity of the entire plant will increase up to 80
MW in total. The schematic thermal diagram of the turbine PT-80/100-130/13 is shown in Picture 1.

Advanced repair and modernization of the medium pressure cylinder (MPC) includes control and repair
of the MPC body. It is possible to reconstruct the turbine using the existing elements of the medium pressure
flow path. At the same time, it is necessary to control, repair and modernize the rotor in order to extend the
service life, improve reliability and efficiency, namely:

e  control and machining of the one-picce forged part of the rotor with the removal of a metal layer
with damage and deformation;

e replacement of impellers, in the phase transition zone, with modemized ones with the use of end
dowels and anti-corrosion hardening of blades and discs;

e  partial replacement of steps with new ones to increase the steam throughput and more perfect
meridional contours and profiles of working and guide blades;

¢ replacement of the sealing system.

The proposed repair of the LPC includes the modernization of the thrust bearing with an increase in the
bearing capacity of the thrust pads and the modernization of the thermal expansion system in order to increase
reliability and maneuverability, that is:

e replacement of standard transverse keys of HPC and front MPC with swivel;

o installation of gaskets with a low coefficient of friction on the sliding surface of the foundation
frames of the first and second supports.

Additionally, it is possible to consider the reconstruction of the SAP with the introduction of a digital
clectrohydraulic system.

Damaged blades, bandages and connections that are operationally unacceptable must be replaced or
repaired in accordance with the accepted technical solution.
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The most loaded are the working blades of the last stages of the LPP, and during the operation of the
metal, erosive wear occurs and fatigue accumulates in certain zones, therefore, the repair ofthese blades should
be comprehensive, ensuring their reliable operation for a long time [2].

The material for inserts and weld surfacing was selected on the basis of ensuring the strength and erosion
resistance of the repaired blade not lower than that of the base metal of the blade; was proposed steel grade
15Kh11MFSh.

There are options for repairing a stage, depending on the reasons, available spare parts and repair time:
re-blading a completely old wheel with new blades; replacing part of the blades with new ones or with used
ones (for example, from another wheel); blading a new wheel with old blades [3].

Additional measures aimed at improving reliability, efficiency, maneuverability, increasing the service
life of units and parts:

- organization of additional steam extraction for own needs in order to increase the efficiency of the
CHPP;

-sealing of regulating diaphragms to reduce steam leaks through leaks in the closed diaphragm and
increase thermal power:

- installation of a parking conservation system;

- installation of an electronic protection system for heating extraction;

- anti-erosion measures: modernization ofthe moisture removal system, as well as constructive measures
that contribute to the crushing of film and coarse-dispersed moisture.
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A review was made of the reconstruction of turbines of the PT-135-130 type with a transfer to a two-
stage low-pressure part (LPP). The purpose of the renovation is to improve reliability, efficiency and
maneuverability. This goal is achieved by upgrading the medium-pressure flow path by replacing solid-forged
disks of 18 and 19 stages with packaged ones and replacing impellers of 20-22 stages with new modernized
ones with forked shanks of rotor blades and by transferring part of the low pressure to a two-stage design with
the blade height of the latter. steps 660 mm.

Reconstruction of the turbine provides:

- increasing the reliability of the low pressure rotor;

- decrease in the intensity of erosive wear of the working blades of the LPP;

- increase in the heating load of the turbine by 8 Geal / h;

- reduction of losses for friction and ventilation by 1.0-1.3 MW;

- increase in the efficiency of the last stages in most of the modes;

- increasing the maneuverability of the turbine and simplifying its start-up from various thermal states

The CHPP has an excess of heat capacity and a shortage of electrical capacity. During operating at full
capacity JSC “Kazakhmys” consumes 230 MWh. To conquer the sales market for JSC “Kazakhmys™ is
necessary to reduce the cost of production: iron ore concentrate and pellets. For this purpose, is necessary to
provide its own electrical energy. Heat energy in the production cost is 30%. Reconstruction of the turbine unit
for st. Nel will allow increasing the share of its own electricity and will reduce the cost of production of JSC
“Kazakhmys”. It will allow operating two boilers with full load and turbine units of the PT type with an
electrical power of about 100 MWh in summer. Before reconstruction, the CHPP operates in the summer with
aload of 80 MWh. This shows that the maximum use of the electric power of the RTEC is of great importance.

The total cost of the project is 60.3 million tenge.

Spare parts are supplied by the Poltava Mechanical Plant. Turbomotor plant in Yekaterinburg makes
inspects and blades the turbine rotor. Installation and repair of the main equipment can be carried out by JSC
"Uralenergoremont” in Yekaterinburg, installation and repair of auxiliary equipment can be carried out by JSC
"Teploset" in Kostanay, both organizations have extensive experience in this area.

Findings

The total reconstruction period of the turbine unit is 9 months. The payback period of the project will be
10 months. As a result of the reconstruction, the share of profit will increase due to increasing in the volume
of supplied energy, and due to decreasing in the cost of 1 kW/h. As a result of the economic calculations of
the project, one can see decreasing in costs by 61.3364 million tenge, which shows the relevance of the
reconstruction of the turbine generator PT-80/100-130-13 from rated to maximum power.

During reconstruction was carried out a complete re-blading of the rotor with the restoration of the last
three stages.

As aresult of measurements, on the turbine PT-80/100-130/13, there is a margin of throughput due to the
wear of the trailing edges of the blades of the diaphragms located after the regulating stage of the HPC pressure
stages. To ensure the strength conditions for the rotor blades of the HPC control stage, two nozzles are added
to the first nozzle box. At the same time, one nozzle was added to the second nozzle box to increase the
throughput of the HPC regulating stage. To ensure high efficiency of the turbine, it is advisable to restore the
trailing edges ofthe blades of the diaphragms ofthe pressure stages, however, in order to maintain the increased
throughput, it is necessary to preserve the throats of at least 2-5 pressure stages. All bushings and seals on the
rotor have been replaced. The rotary diaphragm with a servo motor has been restored. The throughput of the
nozzle apparatus Nel,2 was increased by three blades. The outlet edges of the diaphragm blades were restored,
which increased the turbine efficiency by 3%.
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I'T. XKabanosa, O.H. Onumenko, O.H. Jlenukosa

HccaenoBanue BO3MOKHOCTH PEKOHCTPYKIIHH Ke3KA3TaHCKOMN T311, ¢ HeJIbI0 YBeJIHYeHUs]
MOIITHOCTH

TennosHepreTHka SBISETCA BEAVINCH OTPAcIbl0 COBPEMEHHOTO HHIYCTPHAIBHO
PasBUTOr0 HapoIHOro xo3siictBa. OCHOBHBIM HANpPABICHHEM B PAa3BHTUH SHCPrETHKH
ABIICTCSl LICHTPATIM3ALNS HCProCHAOKCHUS MPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA,
TOPOJOB U HACEICHHBIX MTyHKTOB.

[Ipu Temmodukamuy peanu3yroTCs [ABAa OCHOBHEIX IMPHHIUIA  PALUOHATBHOTO
JHCPrOCHAOKCHUSI

- KOMOWHHUPOBAHHOC MPOU3BOICTBO TEIIA M BICKTPHUICCKOH SHEPIHH, OCYLICCTBIIEMOE
HAa TEIUIO3NCKTPOLICHTPAIIH;

- LCHTpaIM3alus TCIUIOCHAOKCHHS. MoJada Temia OT OJHOTO — HCTOYHHKA
MHOTOYHMCIICHHBIM TCIUTOBBIM MOTPEOUTEIISIM.

Crarbs  TOCBALICHA  HCCICAOBAHMIO  BO3MOMKHOCTH  PEKOHCTPYKLIHH  TYpOUH
XKeakazrauckoit TOLl, ¢ uenpro yBenUUICHUS MOIMHOCTH. B 1aHHOM CTaThe OCYLICCTBICH
aHATN3 OCHOBHBIX TEXHHKO-OJKOHOMHMYCCKHX TIOKazaTened paboThl CTaHLUU IOCTC
pexoHcTpykunu TypOunsl [1T-80/100-130/13 ¢ menro yBelaMUEHHS MOIMHOCTH C
HOMUHAITBHOU MOIOMHOCTH A0 MaKCHMANBHOH, IS TOKPBITHS €XKETOJHOTO MPUPOCTa
TCIUTOBBIX HArpy30K M Ac(UIHTA 3ICKTPOSHEPTHH B TFOPOJE B CBA3U C NMEPCHECCHUEM
nmocenka Pyaauk, 3ameHBl Hed(EKTHUBHBIX KOTENBHBIX, HE COOTBETCTBYIOLIUX
COBPEMCHHOMY VPOBHIO TCXHHKH M OSKCIUTYyaTallMH, 3KOMIOTHYCCKHM M CAHHUTAPHBIM
HOpMaM.

Knoueswie cnoea: temnosas 3ICKTPOCTaHLUS, TypOWHA, TOMATKH, 3HEProcHaOXKCHUE,

COIIOBOU ammapar.

I'T. XKabanosa, O.H. Ouuenko, O.H. Jlenukosa

KyaTTbLIBIKTBI APTTHIPY MAKCATBIHAA Ke3KA3FAH ’KI0-Hbl KAHTA KYPY MYMKIHAIrH
3epTTey

JKbuty3HEpPreTHKA - 3aMaHAYH OHCPKACINTIK AAMBIFAH YJITTHIK 3KOHOMHKAHBIH KCTCKIIL

canacsl. OHEPreTHKAHBI JAMBITY IBIH HET13r1 OarbIThI - OHEPKACIIITI,
ayblTIIAPYAIIBLUIBIFBIH, KAJNAjgap MCH €Il MCKCHACPAlL JHCPIHSIMCH 3KaOIbIKTAY bl
OPTAIBIKTAHABIPY.

OpTanbIKTaHABIPBUTFAH JKBLUIBITY KE3IHAC SHEPrHSMCH >KaOABIKTayAblH €Ki HErisri
KaFUAAThI 5KY3CTC achIPhIIaIbI;

- apajgac JKbUTY-3JICKTp CTaHLMACBIHAA JKY3Ere AaChIPBUIATBIH JKBLITY JKOHE DJICKTP
JSHCPTUSACHIHBIH apajac OHAIPICI;

- SKBUIYMCH >KaOABIKTAyJbl OPTAJBIKTAHIABIPY. KONTCICH 3KbLIY TYTHIHYLIBIIAPFA Oip
KO3ICH XKBLITY Oepy.

Maxkana kyartel aptTeipy Makcarbinaa JKeskasran KOO typOuHamapeiH Kaiita Kypy
MYMKIHAITIH 3¢pTTeyre apHaarad. by makagana PyaHuK KCHTIH Kemripyre OaiIaHbICThI
Kanagarbl KBUTY KYKTEMEJICPIHIH JKbIT CAHBIHFBl ©CIMIH JKOHE BIICKTP SHEPTHSCHIHBIH
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TaMIBIIBIFBIH  Ka0y, TEXHUKA MCH MaWJalaHyIblH Kazipri 3aMaHfel JCHICHIHE,
SKOJIOTHSIBIK ~ JKOHE CAHUTAPUSIBIK ~ HOpPMAiapra COMKEeC KEJAMCWTIH — THIMCI3
Ka3aHIBIKTAPAbl AYBICTBIPY YIOIH KyaTThl HOMUHAJIBl KYyaTTaH MaKCHUMAIIHC ACHIH
yrraiity MmakcareiHga [1T-80/100-130/13 TypOunaceiH kalita >kaHApTKAaHHAH KeHiH
CTAHIMS >KYMBICBIHBIH HETI3M TCXHHUKAIBIK-OKOHOMHUKAIBIK KOPCCTKIIITCPIHES Taaaay
SKYPri3iai.

Tytiin co30ep: KBITY BICKTP CTAHUMACH, TYPOWHA, KANAKTap, SHEPIUAMEH KabIBIKTay,
LIYMEK armnaparsl.
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Modernization of the dust preparation system at CHPP-2 of JSC «Arcelormittal
Temirtau»

This article discusses the possibility of replacing the morally and physically outdated ball
drum mill at CHPP-2 of JSC «ArselorMittal Temirtau» with a new modem vertical roll
mill ATOX, which is highly reliable and compact, suitable for various types of production
plants. Currently, ball drum mills (BDM) of the SHB-25A type are used for fuel grinding
at CHPP-2. The Ball mill is a traditional equipment that has been used for more than a
hundred years to achieve the re-quired fineness of grinding in multi-tonnage production,
and like any equipment, it has its advantages and disadvantages. The disadvantages of ball
mills include their significant metal consumption and wear of grinding media, as well as
strong noise. Most of the energy is wasted during the operation of the ball mill, the
efficiency is low — according to various estimates from 2 to 20%. The ATOX mill grinds
and dries all types of coal, and is a very economical solution when it comes to specific
energy consumption. Equipped with a built-in high-performance dynamic separator
RAKM, the ATOX coal mill grinds any type of coal to the required fraction, thereby
simplifying the dust preparation scheme by removing the dust pipes and separator from the
system, as well as reducing the acrodynamic drag in the system. The high coefficient of
wear resistance of the grinding parts of the mill and its vertical position make it easy to
load fuel and save space.

Keywords: dust preparation System, roller mill, coal, fuel grinding, separator, ball drum
mill, power consumption, rolls

Introduction

Joint-stock company «ArcelorMittal Temirtau» is the largest enterprise in the mining and metallurgical
sector of the Republic of Kazakhstan and is an integrated mining and metallurgical complex with its own coal,
iron ore and energy base [1].

CHPP-2 has been a structural division of ArcelorMittal Temirtau JSC since May 1996. The main tasks of
CHPP-2 are uninterrupted supply of heat and electricity to the plant's workshops, as well as buildings and
structures in Temirtau.

TP-81 (E-420/140) power boilers installed in the boiler shop of CHPP-2-drum type with natural
circulation run on solid fuel, as the Karaganda coal basin is one of the world's largest coal basins. In terms of
coal reserves, it ranks first in Kazakhstan, and due to the relatively the shallow bedding of coal seams and their
large capacity, as well as the high technical level of coal production, the cost of Karaganda coals is much lower
than the cost of coals from other regions of the country [2]. Coal reserves in the Karaganda region are very
large, and compared to gas and especially liquid fuel, they are cheap and affordable.

Before being fed to the boiler, the fuel passes the preparation stage. The fuel is dried, separated from
metals, and ground. This is done in order to increase the area of coal combustion, which significantly improves
the conditions of fuel combustion. So if a piece of coal with a diameter of 30 mm is crushed into particles with
a diameter of 50 microns, the total combustion surface of the resulting dust will be 500 times larger than the
original particle [3].
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However, coal farming is the most complex and expensive among all. Therefore, any changes in the
system can lead to both a decrease and an increase in the cost of steam production. Economic issues are of
great importance in the operation of fuel farms, especially for thermal power plants operating on solid and
liquid fuels, the processing of which consists of many operations. The fuel farms of such thermal power plants
employ up to 30-35% of the total staff of power plants, and the cost of fuel processing is 20-25% of the total
station expenses.

The CHPP-2 dust preparation system is a set of equipment necessary for grinding fuel, drying it and
feeding the finished dust to the bumers of the combustion chamber.

Currently, ball drum mills (BDM) of the SHB-25A type are used for fuel grinding at CHPP-2. The Ball
mill is a traditional equipment that has been used for more than a hundred years to achieve the required fineness
of grinding in multi-tonnage production, and like any equipment, it has its advantages and disadvantages.

The advantages of ball mills in addition to a large unit capacity, achieving fineness of grinding,
corresponding to a specific surface area of 5000 cm?/g, is simple design, high reliability.

The disadvantages of ball mills include their significant metal consumption and wear of grinding media,
as well as strong noise. Most of the energy is wasted during the operation of the ball mill, the efficiency is low
— according to various estimates from 2 to 20% [4].

Ball drum mills that are part of the CHPP-2 dust preparation system have been in operation for more than
40 vears, and they have long exhausted their motor life. Because of this, there are frequent breakdowns,
failures, and a constant consumption of material for repairs is required. It requires constant high repair costs
associated with intensive wear of the grinding organs (for example, 3-4 balls are added to the ball drum mill
every hour), there is limited fuel, large dimensions and weight (up to 170 tons), increased noise level (up to 60
decibels). The total weight of the drum and balls of the BDM is many times higher than the weight of the fuel
load, so when the mill's fuel capacity decreases, the specific power consumption for grinding almost does not
change. Because of this, it is economically advantageous to operate the BDM at maximum load, but if the fuel
consumption does not change, it is impossible to change the boiler performance, so the BDM has to be operated
in more complex and expensive vacuum systems with an intermediate dust bin. The volume of such vacuum
systems is large, so the use of BDM increases the risk of explosion [4]. The efficiency of grinding in the BDM
is very low.

To date, in order to increase the energy efficiency of the CHPP-2 dust preparation system, it is not enough
to modernize the existing equipment, it is necessary to replace morally and physically outdated ball drum mills
with a new modern vertical roller mill ATOX. Over the past few decades, the vertical roller mill, which is
based on the use of cyclonic air flow, has become an excellent solution for the construction of coal grinding
plants. Today's compact ATOX coal mill, which is a result of continuous improvement in its design, is highly
reliable and can be used to create mills of various sizes. The ATOX mill grinds and dries all types of coal, and
is a very economical solution when it comes to specific energy consumption.

Results and Discussion

The ATOX coal mill is suitable for various types of production plants: inert and non-inert, with direct and
indirect fuel supply systems. Equipped with a high-performance RAKM dynamic separator, the ATOX coal
mill grinds any type of coal to the required fraction. If the mill is equipped with a speed-adjustable motor, it
can grind petroleum coke and anthracite with up to 5% of the material remaining on the sieve with dimensions
greater than 90 microns. The separator and the surrounding nozzle have dimensions independent of the mill
itself. This makes it possible to adjust these dimensions according to the amount of gas required for drying and
transporting the material. In one operation, the ATOX mill (see figure 1) will grind and mill coal containing
more than 20% moisture [3].

The electric motor of the main drive of the mill rotates the grinding table mounted on the gearbox faceplate
through the coupling and gearbox. Coal coming through the Central pipe of the separator to the grinding table
under the action of centrifugal forces arising from the rotation of the table is thrown to the periphery and falls
under the grinding rolls (see pic. 2), which then begin to rotate.

Grinding occurs mainly by crushing (due to the self-weight of the grinding rolls and the force generated
by the pressing system) and partly by abrasion (due to the different circumferential speeds of the rolls and the
grinding table) The grinding product-coal dust-is carried out from the grinding zone to the separator by a
stream of drying and ventilating agent supplied to the mill body and twisted by a nozzle ring, where large
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fractions are separated and returned to the grinding table for repeated grinding. The finished coal dust is carried
out through the separator outlet pipe by air flow to the dust separator and then through the dust pipes to the

boiler burners. The fineness of grinding is regulated by turning the separator. 3D model of the roll mill is
shown in figure 2.
0

1-Grinding table; 2-Grinding roll; 3-Pressure spring; 4-Retaining ring; 5-Air box; 6-waste Pocket; 7-
Gearbox; 8-Ring channel; 9-Rotating separator; 10-separator drive Motor; 11-separator water supply Motor.
Figure 1. Vertical roller mill

The ATOX vertical roller mill has a number of important advantages:

1) The ability to grind all types of coal, regardless of the grinding coefficient;
2) Long years oftrouble-free operation;

3) Large diameter rolls Installed in the mill reduce the need for pre-grinding;
4) Low installation costs;

5) Easy maintenance;
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6) Reliable and easy operation;

7) Efficient separation;

8) Small mill vibration;

9) Low specific power consumption for grinding (1.5-2 times less than in Sha-ROV drum mills).

Figure 2. Roll mill

In addition, the ATOX mill has a built-in dust separator, thereby simplifying the dust preparation scheme
by removing the dust pipes and separator from the system, and also reducing the aerodynamic drag in the
system. The high coefficient of wear resistance of the grinding parts of the mill and the vertical arrangement
make it easy to load fuel and save space. The overall dimensions of the mill with auxiliary equipment are 8
meters high and 7 meters wide. The mill can be installed in the place of the old ball drum mill, it can fit into
the available space.

Figure 3 - Working rolls
Conclusions
The cost of the mill is 220 million tenge, and the estimated economic effect only due to the saved

electricity will be about 80 million tenge, so the capital investment for the purchase of the mill will pay off in
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about 3.5 years. It can be concluded that the replacement of existing ball drum mills with more modem
economical vertical roller mills is cost-effective and expedient.
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O.H. OHuweHko, I'.I". XXabanosa, O.H. Nlennkosa, C.H. KamapoBa
«ApcenopMutTtan TemipTay» AK 2-XKO0-aa To3aH gabiHAay XYNECiH XaHFbIPTY

byn makanaga «ApcenopMutTtan Temiptay» AK 2-)X30-fa Mopa/ibablK XaHe (QU3NKablk
TYpfFblgaH eckipreH Lwapnbl 6apabaHgbl ATOX >kaHa 3amaHayu TiK POAWKTI AWipMeHiHe
aybICTbIPY MYMKIHAIT KapacTbipbliagbl, ON >XOfapbl CEHIMAINIKNEH >XKaHe bIKLaMAbIbIKMNeH
epekLleneHedi, apTypni yArigeri eHAipicTiK KOHAbIpFbINapFa xxapamabl. Kasipri yakbiTta XX30-
2-0e OTblHAbl YHTakTay yuwiH LWB-25 A Tunti wap 6apabaHabl AuipmeHgep (LLBM)
KONAaHblnagbl, Wap ANipMeHi AacTypni 60/bIiN Tabblnafbl, XY3 Xbl4aH acTam yaKbIT 60iibl Ken
TOHHaNbIK BHAIPICTE YHTaKTayAblH KOKETTi HA3IKTIriHe KON XeTKidyre apHanfaH XabablK, XoHe
Ke3-KefireH >abfablK CUSKTbl OHblIH apTblKWbIIbIKTapbl MeH KeMmwiniktepi 6ap. Llap
AnipMeHaepiHiH, KeMLWinikTepi onapablH, MeTainl CblibIMAbUIbIFLI MEH Terictey feHenepiHiH
TO3YbIH, COHAAl-aK KaTThbl WYyAbl KamTuAbl. LLlap anipMeHiH nailganaHy KesiHae SHeprusHbiH Ken
Geniri nangacbI3 Xofanagbl, TMIMAINITT TOMeH - apTypAni baranaynap 6olibiHWwa 2-aeH 20% - fa
[eniH. ATOX anipmeHi KeMipiH 6ap/blK TYPAepiH YHTaKTaliabl XXaHe KenTipefi, api IHEPT USHbI
HaKTbl TYTbIHYfa KaTbICTbl 6Te YHEMAI LWeLliM 60nbIn Tabblnagbl. KipikTipinreH »ofapbl eHiMAj
RAKM gunHamuKanblk cenapatopbiMeH XabgabiktanfaH ATOX Kemip AWipMeHi Kes-KefreH
KeMipai KaXeTTi pakumsra AeiiiH yHTakTai[bl, OCblnailla »yieaeH LWaH eTKi3riwTep MeH
cenapatopnapgbl 6eeKkTey apKblibl LWaH AaibiHAaY CXeMacblH XeHingeTeni, COHbIMEH KaTap
Xylieae aspoavHaMuKanblK KefepriHi asataabl. JuipMeHHIH YHTaKTay 6eslieKTepiHiH To3yfa
TO3IMAINITiHIH XXOFapbl KOAPMULUMEHTI MEH TiK OpHanacybl XxaHapMaiiablH bIHFaibl XXYKTENyiHe
YK8HE KeHICTIKTi yHemaeyiHe biknan eTegi.

TyiiH ce3aep: LWaH AaibiHAAY >XYIeci, PONWKTI AWIPMEH, KBMip, Kemip OTbiHAbl YHTaKTay,
cenapaTop, LWapnbl ataHaKTbl ANIPMEHAEP, SHEPTUAHBIH, LWbIFbIHGI, 6ifiKTep
O.H. OHuweHko, I'.I". XXabanosa, O.H. flennkosa, C.H. Kamaposa

MogepHu3aumsa cucTembl MblienpurotTossieHus Ha TAL-2 AO «ApcenopMuTTtan
TemupTay»
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B pmanHOl craree paccMarpuBacTCs BO3MOXKHOCTH 3ameHbl Ha TOL[-2 AO «ApcesopMurran
Temupray» MopanbHO U (U3HYECKH YCTapeBIUECH MapoBoi GapabaHHOW METBHULBI HA HOBYIO
COBPEMCHHYIO BEPTHUKAIBHYIO BankoBYH MembHuily ATOX, xotopas OTIM4aeTCs BBICOKOU
HAJCKHOCTBIO U KOMITAKTHOCTBIO, MOAXOTUT JJISl MPOU3BOJACTBCHHBIX YCTAHOBOK PA3IHUHOTO
tuna. B Hacrosmee Bpemst qist maMeabucHus TorwmuBa Ha 1OLl-2 MCHOIB3YIOTCS IAPOBBIC
Oapabannbic MeapHULBI (LLIBM) Tumna [1Ib-25 A [llaposas MenpHHLA SBISICTCS TPAAULIMOHHBIM,
HA MPOTSHKCHHUH YiKe 00JCe CTa jeT, 000PYAOBAHHEM Uil MOCTHKCHUS TPEOYyeMOH TOHKOCTH
MOMOjIa MPH MHOTOTOHHAKHOM MPOM3BOACTBE, H Kak JII000C¢ O0OPYAOBAHHUEC HMEET CBOH
JOCTOMHCTBA M Heaoctarku. K HEAOCTaTKaM MIAPOBBIX MEJIbHHUI OTHOCHTCS UX 3HAYUTCIIBHBIC
METAIJIOEMKOCTh M H3HOC MEIFOIIUX TEJI, a TAKKE CHIBHBIHN IyM. BOJbIas 4acTh SHEPTUH [TPH
paboTe MIAPOBOM METBHHULIBI TEPSCTCS OCCIIONE3HO, KOA(DPUILIHCHT MOJC3HOTO ICHCTBUS HU30K —
o pazubiM ougHKam ot 2 10 20%. Meneuuna ATOX uaMeapuacT U NpOCYIIHBACT BCC BHBI
VIJIS, U SBISCTCS OYCHb 3KOHOMHUYHBIM PCIICHHEM, ©CAH PE4Yb HACT 00 VICIBHOM PACXOJC
sueprud. OCHAIEHHAS BCTPOCHHBIM BBICOKOIPOU3BOIUTEIBHBIM JUHAMUYCCKUM CEIapaTOPOM
RAKM, yromsHast meapauna ATOX oCymecTBIsSeT moMo.1 JIF000ro BUAa yIiisl 10 HEOOX0IUMOM
(bpaKIiH, TEM CaAMbIM YIPOINAS CXEMY MBUICITPUTOTOBJICHIMS, 32 CUCT JCMOHTAXKA MBIICITPOBOIOB
U CEMaparopa U3 CUCTEMBbI, & TAKKES YMCHbBINAS a3POAMHAMUICCKOS COMPOTHUBICHHE B CHCTEME.
Bericokuit k03 GULHEHT COMPOTUBICHUS H3HOCA TOMOJIBHBIX YACTCH MEIbHHIIBI H BEPTHKAIBHOC

PacIonoKeHHe CrocOOCTBYIOT YAOOHOU 3arpy3Ke TOIUTUBA H YKOHOMHH MECTA.

Kurouegwvie crosa: CucreMa MbIICIPUTOTOBICHHUS, BATKOBAs MEBHUILIA, YTOJIb, PA3MOJI TOILINBA,

cenaparop, maposast OapabaHHas MEIBHHUIIA, PACX0/] SHCPTHH, BATKU
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Ilory4eHne MOKPbITHH C AHTHKOPPO3HOHHBIMH CBOMCTBAMH

B cratee 1noapoOHO OMMCHIBACTCSA  HCCICAOBAHWE AHTHKOPPO3HOHHEIX — MOKPBITHH,
00eCTICUHBAIOMINX YCTOMYHUBOCTh 00PA3LIOB NPH B3aHMMOJCHCTBHH C arpECCUBHBIMHU CPEIaMHU.
B nannHOli paboTe MpPHUBOAWTCS CEPHsl UCCICAOBAHMS OOPa3LOB, MOKPBITBIMH Pa3TAYHBIMU
AHTHKOPPO3HOHHBIMU TIOKPHITHSMH, M BBISBICHB HX 3allIUTHHIC CBOHCTBA NPU KOHTAKTE C
HEKOTOPBIMH arpeccUBHBIMU cpedaMu. [Ipu 3ToM OBLIO ompenesicHO caMOe ONTHMAIIBHOE
3alIATHOC MOKpHITHE. B Xome paboTel mpoTecTHpoBamu 0Opasipl C MOKPHITHSAMH, KOTOPHIC
npousBomiaT Ha AQ «ApcemopMurran Temupray», 1 06pa3sisl, KOTOPbIC H3rOTOBUIN Ha Hase
Kaparanguackoro HHAyCTPHATIBHOTO VHUBCPCUTETA.

Kutouegvie crnoea: KOppo3us METAIOB, AHTUKOPPO3UHHOE MOKPHITHE, arpEeCCUBHBIC CPCIbI,
3 HEKTUBHOCTh METO1A HAHCCCHHUS TTOKPBITHSL.

Beeoenue

Kopposus - 310 caMOnpon3BONIbHOE pa3pyILICHUE METAIOB M CILIABOB B PE3YIbTATE XUMHYECKOTO,
3ACKTPOXUMHUICCKOTO WK (PU3UKO-XUMUYICCKOTO B3AUMOICHCTBHS ¢ OKpyKaroeh cpeaoit [1, 2].

Kopposusa MeTanios NpuBOIUT K HEITOPABUMOMY Pa3pyILICHHIO U ITPEKACBPEMEHHOMY BEIXOLY U3 CTPOS
JOPOTOCTOSINUX H3ACTUH U yCTporcTB. Koppo3us exxeroaHo BRIZBIBACT MIJITHAPAB YOBITKOB, U PCLICHHUE
3TOM NPOOJICMBI SBSCTCS BAKHOU 3aaa4cii. [ maBHbIN yiepd OT KOPPO3UK — HE HOTEPSI METAJLIA KAK TAKOBOTO,
a OIrPOMHA CTOMMOCTb MPOAYKTOB, Pa3pyIIacMbIX KOppo3ueH. 'onoBeie yORITKH OUEHB BHICOKH |3, 4].

KopposnonHbIe mponieccs OTIMYAOTCSl MIHPOKUM PACIPOCTPAHCHUEM H PazHOOOpa3WeM YCIOBHH H
cpea, B KOTOPBIX OHHM MpoTekaroT. Takum oOpa3oM, OCHOBHOH LEIBIO HCCICAOBAHUH SBIAETCA BHIOOP
HauOonee YCTOHYMBBRIX aHTHKOPPO3HOHHBIX MOKPHITHH M MX HCIOIb30BAHUE B PA3THYHBIX arpeCCHBHBIX
cpeAax C LEJIbK 3alUThl METANIMYCCKUX KOHCTPYKIUN OT BO3ACHCTBHSI OKPYKAFOIIEH CPEAbI.

JKCIIEPUMCHTANBHO YCTAaHOBJICHA O((EKTHUBHOCTh 3alIUTHEIX MOKPBITHH PA3MUYHOIO COCTaBa,
HAHECCHHBIX Ha cTanb Mapku CT3, UX KOPPO3HOHHAS CTOUKOCTh MPU BO3ACHCTBUH Pa3IMYHBIX arpecCHBHBIX
cpen.

Takum obOpaszom, aBTopamu ObLIa MPOBEIACHA CEpPhe3Has padoTa MO KCCICAOBAHUIO 3PHEKTUBHOCTH
Pa3IUIHBIX AHTHKOPPO3UOHHBIX MOKPBITHUH U ONPEACICHUIO UX KOPPO3HOHHOM CTOUKOCTH.

Obpasyvl u Memoouxa usmepenui

B xome mccremosanms OblI0 ompeneneHo HanOOIee YCTOWYMBOE MHOKpEITHE. bBIT mpoTecTHpoBan
o0pasupl MeTanna ¢ MOKPHITUAMH, KoToprie mpom3eoaar Ha AQ «ApcenopMurran TemupTay», u obpasipbl,
KOTOPBIC U3rOTOBUIH Ha Gaze KaparaHIuHCKOro HHAYCTpHATBHOTO yYHHBEpcuTeTa (kadeapa «Xummdaeckas
TEXHOIIOTHS U SKOJOTHSD).

Ha 6a3ze yHuBepcuTeTa HCOBITAHHS NPOBOAMIM Ha obOpasuax cramu mapku CT3, KOTOpBIC HOKPBLIH
AHTHKOPPO3HOHHBIM MTOKPHITHEM H MOCTIC BEICHIXAHHS Oy CTHIH B TOATOTOBICHHBIE arpeCCHBHBIC cpepl. [l
TOYHOCTH 3KCICPUMEHTA MPOBEIU TPH CCPHUH ONBITOB. Takke MCOBITHIBATUCH OOpa3slpbl, MOMYUCHHEIC HA
META/LTYPTHIECKOM 3aBOJE.

1. TMoaroroeka 0Opa3LoB A CEPUi SKCICPUMEHTATBHBIX OTIBITOB.
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O6pasLibl 3a4NCTUAN HAXLAYHON 6YMaroi, Npomblan, 06e3XKMPUAN PacTBOPUTENIEM U NPOHYMEpPOBaIN
(pucyHok 1).

PucyHOK 1 - 06pasibl 40 NPOBeeHNst 3KCMEPUMEHTOB

3atem Tpu o6pasua okpacunu nokpbiTem Nel, co3faHHbIM Ha 6ase yHuBepcuTeTa, cnegytouve 3
o6pasua 6bi1m ¢ AO «ApcenopMuttan TemmupTay»: NoKpbITUA No2, No3 1 Nod.

O6pasubl B3BeWMBANM A0 WM MOCME OKpalluBaHWs, 3aTeM OblLIM ONyLUeHbl B arpecCcuBHble Cpefbl
(KMCnOTHas, LenoYHas n HeMTpanbHas); B KAy cpefy Nno Tpu pasHbix 06pasua. B Kaxgow cepum onbIToB
06pasubl BbigepXuBanu no 24 yaca B Kaxkgow cpege. MokpbiTue 06pa3LioB, MOMYYEHHOTO B YHUBEPCUTETE,
6b1/10 HAHECEHO KUCTOUKOIA.

2. MopgroToBka 06pasLioB K NPOBEAEHMUIO UCTIbITAHUS.

MokpbiTe Nel cocTouT M3 conmonumepa W anlOMWHMEBON nyapbl. Cononumep COCTOMT U3
BUHWNOYTUIOBOrO 3dmpa, MaNemHOBOro aHrugpuja u metunMeTtakpunara. [okpbiTve Ne2 - LIMHKOBOE,
nokpbITre Ne3 - nonnmepHoe (NogBepraemoe NoMmepunsauunn), NOKpbiTre Ne4 - 0noBsiHHOE (KecTb). Takxke
noarotoBunn 3 obpasiia 6e3 NoKpbITiA (Ne5).

3. MNoaroToBKa arpeccuBHbLIX Cpea,.

MoaroToBuAN Tpu cpefpl: KnucnotHas (20% H2S04), wenoyHas (20% KOH), HeliTpanbHaa (20% NacCl).
MpoBeny NepByto CEPUIO OMNbITOB, B KOTOPLIX 3a84€e/iCTBOBAIM TPU Cpeabl 1 AEBATL 06pa3LLoB.

CpefHuve nokKasaTenn noTepy Macchl yKasaHbl B Tabnmue L

Tabnuua 1l
M3MeHeHMe NoKasaTens Maccbl 06pasLLoB O 1 NOC/e KOPPOo3um

M3meHeHne macchl, T.
HanmeHoBaHuMe

MOKpbITHE o6pasel, 6e3 NOKPbITUS ANs
cpeapbl NoKpbIThe Nel nokpbiTye Ne 2 No3 nokpbITMe No4 CpaBHEHYS Ne5
KucnoTtHas
(20% H2S04) 0.05 15 0,03 047 415
LLlenoyHas
(20% KOH) 0,07 08 0,05 0.6 317
HenTpanbHas 001 02 - 017 s

(20% NeC1)
B Tabnuue 1 ykazaHa noTeps Maccbl 06pasLoB, Mocfe MPOBEAEHMst OMbITOB, TO €CTb MOC/e

BblAEPXKMBAHNSA UX B arpecCUBHbIX cpefax 24 vaca.
B Tabnuue 2 npuBoaaTcs pesynbTaThbl UCMbITAHWIA.
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Tabauna 2

Bausinue arpeCcCUuBHbBIX Cpea HA NOKPbITHA

20%-Hast KUCIOTHAS Cpeaa

20%-Has menouHas cpeaa

ConeBas cpeaa

3alIUTHOC MOKPBITUC YACTUIHO
OTCJIOHJIOCH, HCT CJIICAOB

MOKPBITUC YACTUTHO B3AYJI0CH

MOSIBUJIACh PAaBHOMEPHASI
KOPPO3UsI XKENTOrO 1BETA

MOKPBITHE OTCIOHIOCH MOTHOCTBIO,
HOSBWINCH CJIEAbI KOPPO3UU

MOKPBITUC OTCIIONUIOCH TaCTUIHO
U CJICABI KOPPO3UH XKCJIITOTO LIBCTEY

! KOPPO3UH
OTCIIOUJIOCH TIOKPHITHEC U
2 | TOSBHINCH CICIBI KOPPO3UH
HET CIIEA0B KOPPO3HH, HO C
3 YACTHYHBIM OTCIOCHUCM

IIOKPBITUA

NOABUIIUCH CJICABI KOPPO3UU U
YaCTUIHOC OTC/IOCHUC MMOKPBITUA

TIOABUIIUCH CJICABI MCCTHOI
KOPPO3UH

OTCIIOUIIOCE TIOKPBITHE, 00Opa3Lbl

B31yJOCH OKPBITHE, 00pa3Lbl ¢

OTCJIOUJIOCH IMOKPBITUC, HCT

4 | c YepHBIMH CIEAaAMU KOPPO3HH YCPHBIMH CICIAMH KOPPO3HH CIICA0B KOPPO3UH
MPOHU3OLLIO €TO PA3PyLICHHE paspyieHue o0pasua u noreps paspywenue obpasia u noTeps
5 o0pa3ua ¥ moTeps Macchl MacChl MAacChl

N3 ananmza pe3ynbTaToB HUCIBITAHUH CICAYET, YTO AHTHKOPPO3HOHHBIC TOKPHITHS 3AIIHINAI0T 00pa3Lbl
OT CHIIPHOH KOPPO3MH, TEM CaMbIM IMOBBIINACTCS YCTOHYHBOCTh 0OPa3LOB, VIVULICHHE CBOUCTB 00pa3ua, B
TEX WM HHBIX MOTOJHBIX YCIOBUSX, €TO MPOYHOCTh U COMPOTUBIISICMOCTh arpeCCHBHBIM CPEAaM.

Hmst

OTIPEACTICHHSI

KOPPO3UOHHOMU

CTOHMKOCTH

kopposuonHoro 6amna B cootsercTBur ¢ ['OCT 5272-82 (tabnuua 3).

3AIUTHBIX HOKPBITUH MPOBEJIH

BBIYHUCIICHUC

Tadonunpa 3

Eananna mkans1 KOppo3HoHHOI cToiKkocTH [7]

Howmep obpasua (i)%znﬁjgg) (%izozga}sll) Hetitpanenas (20% NaCl)
O6pazer; Nel 1 1 1
O6pazer; Ne2 6 4 3
Oo6paszery N3 1 1 1
O6pazer; Ne 4 5 3 3
Oo6pazery Ne 5 10 8 7
3akaouenue

Ha ocHoBaHuM MpOBEACHHBIX AKCIEPUMCHTOB MOXKHO CICNATh BBIBOJ, YTO HAWOONEE YCTOHYHMBBIMU
apisitoTcs TOKpeiTHE Nel w moxpertme Ne3. [lokpeitme Nel cozmamm mHa ©Gasze KaparanauHckoro
HHAYCTPUATIBHOTO YHUBEPCHUTETA, HA Kadeape «XuUMHUUECKas TEXHOJNOTHS M SKOJOTHS», HAHOCHIH €ro Ha
obpasusl craqun mapku Ct3. CocraB mokpeitust Nel — comomumep, COCTOSIIMA W3 3 KOMIIOHCHTOB H
amoMuHueBol myapel. Ctane ¢ moxpeitieM Ne3 mpomseogiar Ha AO «ApcenopMurrtan Temupray» —
MOTUMEPHOE, TO €CTh MOKPHITHE (Kpacka), KOTOPOE IMOCIC HAHECCHHS MOABCPraloT TEXHOJIOTHYCCKOH

OTICPALIFH — TOTUMCPHU3ALINH.

Omnpenenuiau ny4Imye TOKPBITHSA 33 CYET BRIYUCICHUS OTEPH MAacChl U KOPPOZHOHHOTO 0allia, a TakKe
MO BU3YAJIbHOMY METOAY ONPEACICHUSL.
BricunTany koppo3uOHHBIH 0all, MOKA3bIBAKOINUN CKOPOCTh KOPPO3HH B PA3NHYHBIX arpeCCHBHBIX

cpeaax.
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H.A. Sxosnesa, B.B. Mepkyios, I A. Yasesa, [.E. Axmerosa, AWM. Anmazos,
Koppo3usira kapcbl KacuerTepi 0ap Ka0bIHAAPABI ATy

byn wMakamama arpeccHBTI OpTaapMCH e3apa  OPEKETTECY KE3IHAC VATLICPAiH
TYPAKTBUIBIFBIH KAMTAMACHI3 CTCTIH KOPPO3UAFA KAPChl JKAOBIHAAPABI 3CPTTCY CIIKCH-
TCIIKCHII CHUOATTANFAH. DBy KYMBICTA OpPTYP/Il KOPpO3WsiFAa KApChl >KaOBIHAAPMCH
sKaOBITFaH VATLICPMCH 3CPTXAHANBIK TOKIPUOSICP CEPHICH CHMATTAIFAH KOHE KEHOIp
arpeccHBTI OpTANTapMCH OaMIaHBICTA OJAPIBIH, KOPFAHBIII KACHCTTEPl AHBIKTAIFAH.
3eprrey Kal sKaOBIHHBIH HEFYPIBIM TYPAKTHl €KCHIH aHBIKTagbl. JKymbIC GapbICBIHIA
"Arcelor Mittal Temirtan" AK nafizananarera tecemacp meH KaparaHapl WHIYCTPUSIIBIK
VHUBEPCUTCTIHIH 0a3achlH/A KACATFaH YIITLICPAl CHIHAKTAH OTKI3AIK,

Tytiin0i co30ep: MeTall1 KOPPO3UACH, KOPPO3IHSIFA KAPCH KabbIH, arpecCHBTI OPTA, XKaOBIH
QMICIHIH THIMILIITI.

D.A. Yakovleva, V.V. Merkulov, G.A. Ulyeva, G.E. Akhmetova, A.I. Almazov,
Obtaining coatings with anti-corrosive properties

Abstract. This article describes in detail the study of anticorrosive coatings that ensure the
stability of samples when interacting with aggressive media. This work describes a series
of laboratory experiments with samples coated with various anticorrosive coatings and
reveals their protective properties in contact with some aggressive media. During the study,
we found out which coating is more resistant. In the course of the work, we tested the
coatings that are used at JSC "Arcelor Mittal Temirtau" and the samples that were made at
the Karaganda Industrial University.

Keywords: corrosion of metals, anti-corrosion coating, aggressive media, the effectiveness
of the coating method.
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(E-mail: gavva_nina@ mail. ru)

CoBpeMeHHble METOAbI UCC/ef0BaHWs MpeBpaLLeHU XUMUYECKNX BELLECTB

B cTaTbe nprBeAeHbl COBPEMEHHbIE METO/bl UCCef0BaHUS XMMUYECKUX BELLECTB U UX
npeBpaLLEeHNiA.

B uenax naeHTUUKaLUUM 1 KOMMYECTBEHHOIO aHanm3a NpUMeHstoTcs abcopOLMOHHbIE
MeTo/bl, 06nafaloLLme n3bnpaTe/ibHbIMWU CBOMCTBAMU U MPOCTOTOMN UCNONHEHUS. K Takum
MeTofamM OTHOCSTCA (hOTOMETPUS, CNEKTPOOTOMETPUS, aTOMHO-a6COPOLNOHHbIV MeTO[,
aHam3a. [ns M3yyeHWs KPUCTa/IMYECKUX BeLLecTB Hanbonee shheKTUBHLIM METOA0M
ABNSETCH  PEHTIEHOCTPYKTYPHbIA  aHan3, KOTOPbIM  WCCMEAYHTCS HEe  TObKO
HeopraHn4yecKne BeLLECTBA, HO U OpraHMYyecKne BeLecTBa CO C/IOXKHON CTPYKTYpoi. B
KayecTBe MHCTPYMEHTA KOHTPO/IS B TEXHOOMMYECKMX NpoLeccax 1 3N1eMeHTHOI0 cocTaBa
MCNOMb3YeTCA PEHTreHO(IyOPeCLEHTHbI  MeTO4 aHaiv3a C LIWPOKMM Anana3oHOoM
YYBCTBUTE/ILHOCTN.

Mpu paboTe ¢ OpraHNYecKNMM BELLECTBAMU BXKHO 3HATb UX MOJEKYNAPHYIO CTPYKTYPY.
B aToM cnyyae NpUMEHAIOT METO[, MH(PaKpacHO CNeKTPOCKOMUM U MeTOAbl A4epHOro
MarHWTHOro pesoHaHca. CoueTaHue 3TUX METOAOB AaeT 60nee MOSHYK W TOUHYH
KapTUHY O CTPYKTYpPe OPraHn4yecKoi MoneKybil.

CpaBHeHUWe MacC-CMeKTPOB MO3BONAET MOAYYUTb fAaHHble O HAIUUUU XUMUYECKUX
3M1IEMEHTOB U UX COELMHEHUIA, a TaKXKe MOAYUYUTb BAXKHYK MHGOPMaLuo 06 M30TOMHOM
CoCTaBe aHa/M3NPyeMbIX MONeKyn. MarHUTHble W3MepeHWs WUCMNONb30Ba/INCL A5
M3yYeHUs Xofa OKUC/UTE/IbHO-BOCCTAHOBUTENbHbIX peakuuid (Hanpumep, OKUCIEHME
CTMpona), a Takxke noaumMepusaumm. MeTofgoM TEPMUUYECKOTO aHa/im3a MOXHO Noay4unTb
MHOPMALMIO O TENIOTe MPEBPALLEHMS, SHEPTMM aKTMBaLMM PA30BOro MNepexosa, a Takxke
NPOBECTW MOJIYKO/IMYECTBEHHbIN aHannM3 cMeceil. BuaHoe MecTo B WCCefoBaHMU
OpraHM4yeckux BELLECTB 3aHMMAKT METOAbl XpOMaTorpadum - rasoXuaKoCTHas, MOHHO-
obMmeHHas, pacnpefenutenbHas. OTAMUNTENILHON YepToi XpomaTorpauyeckmx MeTo0B
aHanm3a ABAATCA: BbICOKasA 3PNEKTUBHOCTb, CEIEKTUBHOCTb, MPOCTOTA 3KCMEPVMEHTA,
3KCMPeCcCHOCTb, BO3MOXHOCTb aBTOMaTM3auuMM B COYETaHUM C APYrUMU  (U3MKO-
XUMWUYECKMMUN METOAAMMU.

KnoueBble  cnoBa:  XMMUYECKME  BELLECTBa,  PEHTreHOCTPYKTYPHbIA  aHanus,
PEHTIeHO(PYOPECLEHTHbII aHasnms, NHMpakpacHas CMeKTpocKonus, macc-
CNeKTpoMeTpus, MeToasl AMP, XxpomaTorpadus.

BeepeHue

WcenefoBaHnsa CBOMCTB BeLLECTB 1 3aKOHOMepHOCTE XUMUYECKNX peakLuii COCTaBNAOT
Hay4YHY0 OCHOBY MCCNef0BaTe/lbCKUX LEHTPOB XMMWUYECKOr0 MpOU3BOACTBA. MCXOAHbIE XUMUUECKMe
BELLEeCTBa B pe3y/bTaTe XMMUYECKOro B3aMMOeNCTBUA NpeTeprneBatoT riyooKue npespaLleHuns, NpoucxoauT
paspbIB CTapbiX ¥ 06pa3oBaHME HOBbIX XMMUYECKUX CBSI3EN, T.e. MpeBpaLleHne OLHOr0 BellecTBa B Apyroe
[1,2].

[ns uccnefoBaHnsa NpeBpaLleHnii XMMUYECKUX BELLLECTB UCMO/b3YOTCS pasinyHble MeToabl. OfHUM
13 Hanbosee NPOCTbIX B UCNO/L30BAHUM ABNSETCA PoTOMeTpUs. [eiicTBrE pas3IMyHbIX 4/IMH BOJTH BbI3blBaeT
pasNnUYHble W3MEHEHWS COCTOSIHMA YacTuy, MOrnowaKnwmx 310 u3fyyveHne. ATOMbl W MOEKY/b
n36upaTensHO NOraoWaKT U3lydeHne onpefeneHHoW ANUHbI BOHbLI. ABCOPOLMOHHbIE MeTOAbl ABNSAKOTCA
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BeCcbMa M3bupaTenbHbIMK, 4YTO MO3BOMISIET WCMOMb30BaTh WX A8 WAEHTU(MKALUMU U OnpefeneHuns
MOMEKYNIAPHbIX COeAMHEHWUIA.  Vicnyckaemoe U3yuveHMe TakkKe SBASETCA XapaKTepucTUYecKuM Ans
BO30YXX/[EHHbIX 4acTuL, U MOXeT ObITb UCMOMb30BAHO B LENAX UAEHTUDUKALUM WX KONUYECTBEHHOMO
aHanusa [3; 14].

MeToAbl uccnegosaHuns

Han6onee 3(h(eKTUBHbIM MeTOLOM YCTaHOBUTb CTPYKTYPY KPUCTa//IMYECKUX BELLECTB SABASETCA
PEHTreHOCTPYKTYPHbLIA aHanu3, MO03BONAOWMIA MCCNefoBaTb He TOMbKO MPOCThble HeopraHWyeckue wu
OpraHu4Yeckne COeAMHEHUS, HO U C/IOXHble, KakK 6efku. Mo M3MepeHut0 MHTEHCUBHOCTU PAacCesiHHbIX B
Pa3IMYHbIX HANpPaBleHMAX W3NYUYEHUA OnNpeaenstoT MPOCTPAHCTBEHHbIE KOOPAMHATbl BCEX aTOMOB
nccnegyemoro obbekTa.

C uenblo NoMy4veHUs 3/IEMEHTHONO COCTaBa BelLecTBa pa3paboTaH pPeHTreHO(yOpecLeHTHbIA aHanm3
(P®A). B sToM MeToge TakXe WCMONb3YHTCS PEHTFEeHOBCKME fyun. MeTof OCHOBaH Ha W3MepeHuu
WHTEHCMBHOCTM BTOPWMYHOIrO PEHTIEHOBCKOIO UW3/lyYeHUsl, BO3HMKLUEro OT [eACTBUA MNEPBUYHOrO
PEHTFEHOBCKOr0 U3MlyyeHns Ha obpasew. AucneprupoBaHHbIA XapaKTepUCTUUYECKNIA PEHTIEHOBCKNI CNEKTP
NPOXOAWUT Yepe3 KOMAMMATOp, MonafaeT Ha [eTeKTop, rAe 3Heprus 3NeKTPOMArHUTHOrO U3nyyeHus
npeobpasyeTca B  3NeKTpPUYeCcKMe UMNYbCbl. KOAM4YecTBO  pPerucTpupyeMbiX WUMMY/NbLCOB  MPAMO
MPONOPUMOHA/ILHO COAEPXAHWIO 371eMeHTa B MpPo6e. PeHTreHo-(yopecLeHTHbIA MeToh OTHOCUTCA K
HepaspyLuatowum Metogam. Mpobbl MOryT HAXOAUTLCS B TBEPAOM, MOPOLLKOO6Pa3HOM U XULKOM COCTOSHUN.
MeTog PPA NpMMEHAIOT B pa3iMUHbIX 061aCTAX HAYKN N TEXHUKM, a TakKxXe B TEXHOMOMMYECKMX npoLeccax
B Ka4ecTBe UHCTpPyMeHTa KoHTpons [3; 90].

[na KayeCTBEHHOr0 M KOIMYECTBEHHOI0 OMnpefefieHns aTOMHOro U MOJEKYIAPHOIO COCTaBa BeLecTsa
NPUMEHSAIOTCA CNeKTPpasbHble aHaIN3bl. ATOMHO-3MUCCUOHHbIA CNEKTPasbHbIA aHaIM3 OCHOBAH Ha U3y4YeHUN
CMeKTpa W3My4YyeHUs aTOMOB BellecTBa. [1pu BbICOKOW TemnepaType, nopsigka 4000-150000C nto6oe
BELLECTBO MCMapseTcs, a ero MoseKy/sbl pacnagarTcs Ha atoMbl. [of feicTBMEM M3GLITOUHOW 3HEprum
3/IEKTPOHbI BHELLIHEr0 3HEPreTMYeCKOro ypoBHA aTtoma BO36YXAalTCA M NepexofsaT Ha 3HepreTuyeckue
YPOBHM 60Mee OTAaneHHble OT aapa. Bo30yxeHHOe COCTOsiHWe A/IMTCA LONU CeKyHA. ATOM CTpeMuTcs
0TAaTb U30bITOUYHYIO 3HEPTrU0 N BO3BPATUTLCSA B HEBO3OYXAEHHOE COCTOAHME. [pn 3TOM M3NyyaeTcs (hOTOH
C OMpeaeneHHol 3HEpPrmeinl paBHOW Pa3HOCTW BHYTPEHHE 3HEPrMm atoma B BO30YXXAEHHOM W 0ObIYHOM
COCTOAHMAX. TpU KayecTBEHHOM CMEKTPa/ibHOM aHa/In3e yCTaHaBAMBAOT NPUHAAJIEXHOCTb CMEKTPaIbHbIX
NUHWUIA onpejensemMblX 3/1EMEHTOB MO UX AAMHAM BOJSIH. KOMMYECTBEHHbIV aHavM3 NpPOBOAUTCS MO CTEMEHU
NoYepHEHNA CNeKTPasibHbIX IMHWIA. [N ee U3MepeHUs NPUMEHST MUKPOpOTOMETpbl.  COBpeMeHHble
KBAHTOMETPbI OCHALLAKT KOMMbIOTEPAMK C BbIBOAOM pe3ynbTaTOB aHanv3a Ha nedvaTb WM 3KpaH AUCMIes.
[nanasoH onpegensieMbiX KOHLEHTPaL WA COCTaBNAET OT HECKO/IbKUX AeCATMUHbIX MPOLEHTa L0 AEeCATKOB
npoueHTa. ATOMHO-abCOPOLUMOHHBIA  cnekTpanbHbiA  aHann3 (AAC) 4BnseTca pacnpoCTPaHEeHHbIM
WHCTPYMEHTA/IbHbIM METOJ0M KOMIMYECTBEHHOIO 3/IEMEHTHOrO aHann3a no aTOMHbIM CMEKTPaM MoroLWeHuns
(abcopbunn) ans  onpeAeneHns CcofepXKaHWs MeTa/IoB B pacTBOpax WX Ccofeidi: B MPUPOAHbIX,
MPOMbILLMIEHHBIX W APYTUX CTOYHbIX Bofax [3; 44].

Ona onpepeneHnst CTPYKTYpbl — MOJIEKY/T CUHTE3MPOBAaHHbLIX BeLECTB WCMOMb3YIOTCA METOAbI
cnekTpockonuu. Hanpuwmep, B WK-cnekTpe npocnexuBarTcs MOA0CbI  MOM/OWEHNS  Pas3/InyHbIX
(hyHKUMOHanbHbIX rpynn monekynsl (OH-, C=0, N-H, C-H, =C=C= u gp.). NMpumeHsetca NK-n3nydeHue c
yacToToii 4000-650 cm-l , KOTOpoe MpeobpasyeTcs OpPraHMYeckoi MOMEKYNO B 3HEPIUIO BaNIEHTHBLIX U
feopMaLMoHHbIX  KonebaHuidi.  [loaToMy  KonebaTenbHbIA  CMEKTP  SIBASETCA  YpesBblyaiiHO
XapaKTePUCTUYECKNM CBOWCTBOM MOJIEKY/bI N CAIYXXUT 411 €6 KaYeCTBEHHON naeHTudgunkaymm [3; 32].

C NoMOLUbIO CNEKTPOB KOMOWMHALMOHHOIO paccesHUs MOXHO pellaTb TakuMe CNOXHble 3afayn, Kak
ornpefeneHne yucna yctonumBbiX KOH(QOPMaLWiA, (haKTUUECKM CYLLECTBYIOLWLMX NpU LaHHOW TemnepaTtype,
YCTaHOBJ/IEHWE KOH(UTypaLmmn LUC- 1 TPaHC-U30MEPOB, MPUMepHas OLeHKa BeIMUYMHbI 3(heKTa conpsixKeHns
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NPOCTbIX CBA3EI C KpaTHbIMU 1 Np. CNeKTpbl KOMOUHALUOHHOIO pacCesHUs LUMPOKO NPUMEHSIOTCA A/1F YUCTO
TEOPETUYECKMX UCCNEeA0BaHNA B 06/1aCTW OPraHMYeckKol XUMUK, a TaKkke WUAEHTU(UKaLUN OpraHnyecKmx
COeAVHEHWIA.

MeTo4 AAepHOr0 MarHMTHOro pesoHaHca (AAMP) MOXHO WCMoNb30BaTb ANA U3YYeHWUS BCeX SAep,
KoTopble 061a4at0T COOCTBEHHLIM MOMEHTOM  KO/IMYECTBa [BMXXEHUS W CBA3aHHbIE C HUM MarHUTHbLIM
momeHTOoM 'H, 13C, 3IP. Hamnbonbluee ynucno paboTt oTHOCUTCA K n3yveHnto AMP Ha npoTtoHax (metog NMMP),
NOCKO/IbKY fiipa BOAOPOAa ABASIOTCA [NaBHbIM COCTaBASIOWMM MOUYTU BCEX OPraHUYECKUX COefLuHEeHWUMN,
PE30HAHCHbIE JIMHWW €ro MoayvyatoTcs Y3KMMK, a 3TO MOBbILWAET WMH(OPMATUBHOCTb CMEKTPOB.  HA4po
BOAOPOAa MMeeT OAHO W3 CaMbIX BbICOKMX 3HAYEHWUA MarHUTHOrO MOMeHTa cpeau Apyrux sagep. Cbemka
cnekTpoB AMP Ha pa3nyHbIX A4pax M03BOMSAET MNPOBECTU OLEHKY XapakTepa nepepacnpefeneHus
3/IEKTPOHHON MAOTHOCTM B pe3y/bTaTe TeX WM MHbIX BHYTPU- U MEXMOMEKYNAPHbIX MpPeBpaLLeHui,
OrnpefennTb reOMeTPUYECKYIO CTPYKTYPY Monekysbl. AMP pa3fiMyHOro HasHauyeHWUs BHEAPSAIOTCA B CXEMbI
TEXHOJIOrMYEeCKOro KOHTPONS MPOM3BOACTBA, B MeAMLMHY, B Hay4HO-UCC/EA0BaTeIbCKUE yupexaeHus [3;
100].

Macc-cnekTpomeTpus (macc-cnekTpockonus, MacC-CNeKTPOMETPUYECKMIA  aHanu3, macc-
cnekTporpadus, Macc-CnekTpanbHbliA aHanM3) - MeTOo[ WCCNef0oBaHUA BeLLeCTBa, OCHOBAHHbLIA Ha
onpefeneHUn OTHOLUEHWA MacChbl K 3apsfy MOHOB, 06pasyloLimMxca npu MOHU3aLMWM KOMMOHEHTOB NPO6bI.
OCO06eHHO LUMPOKOE MPUMEHEHWE MacC-CNeKTPOMeTPUs Haxo4MT B aHa/M3e OpPraHUYecKMX BeLLecTs, T.K.
06ecneynBaeT yBEPeHHY UAEHTU(MUKALUIO KaK MPOCTbIX, TaK U CMNOXHbLIX MOMeKyN. EAMHCTBEHHOe oObLuee
TpeboBaHye —UTO6LI MOSIEKY 1A NoAAaBasiack UOHM3aUMK. TMpUHLMN LeACTBMS MacC-CMeKTpoMeTpa COCTOMT
B CriefytoLem: npu 6om6apAnpoBaHMmM 3NEKTPOHAMUN UIN (POTOHAMK aTOMOB M MOJEKY/ Pa3pPsXKEHHONO rasa
06pa3yloTca MOMEKYyNApHbIe Y aTOMapHbIe WMOHbI, 3apsXXEHHbIe Kak MOMIOXUTENbHO, TaK Y OTpuLaTenbHo.
CpaBHeHMe Macc-CMeKTPoB M03BOASAET MOMYYUTb [aHHble O HaIMUYUW XUMUYECKUX 3NIEMEHTOB U UX
coefiHeHWA. Macc-CneKTpoOMeTprs MO3BOMAET TAKXKe MOMYyUNTb BaXKHYK WMH(OPMaLuio 06 W30TOMHOM
COCTaBe aHanuM3NpyembiX MoOMeKyn. MarHUTHble W3MEPEHUS WCNONb30BA/IMCL [AN1F U3YYeHUs Xojaa
OKWCNNTENIbHO-BOCCTaHOBUTE/IbHBLIX pPeakLuil (Hanpumep, OKUCMeHWe CTUPO/a), a TakkKe NoauMepusalumu.
COOTHOLUEHME KETO- WM eHONIbHOM (DOpM, MNPUCYTCTBYIOLWMX B PaBHOBECHON CMecw, OMpeAensnocb Ha
OCHOBaHUM U3MEPEHMS MarHUTHOW BOCMPUMMYMBOCTM CMecU. CpaBHEHWE 3KCMEPUMEHTANbHOrO 3HayeHus
MarHWTHON BOCMPUMMYMBOCTM C PACCUMTAHHLIMW 3HAYEHUAMU A1 NPeAnofiaraeMblX CTPYKTYp MO3BONSET
nccnefoBaTh TUMbl CBA3E B coenMHeHnn [3,4,5].

K ¢u3myeckum MeToAaM WCCMeA0BaHUS XMMUYECKMX BeLLeCTB OTHOCATCA METO TepMMYecKoro
aHanm3a u gepusatorpagus. Mpu TepMUYECKOM aHaim3e NPOMCXOLMT NpeBpaLleHne BELEeCTB B YCI0BUAX
nporpaMMupoBaHns TeMMNepaTypbl, PUKCUPYIOTCA KPUBble HarpeBaHus (MAM OXNaXAEHUA) uccnesyemoro
obpasua. MeToag  auddhepeHUManbHOro  TepMmmuyeckoro  aHanmsa  (ATA) o6nagaeT  60nbluei
YYBCTBUTE/NIbHOCTbIO. 3[EeCh PErucTpupytoT BO BPEMEHW W3MEHEHME pPasHOCTW TeMmnepaTyp Mexay
nccnegyembim 06pasuom 1 o6pasyom cpaBHeHus . B ATA peructpupyemble 3gekTbl 06YyCnoBeHbl
NnaBfieHNeM, W3MEHEHUEM KPUCTa//IMYECKO CTPYKTYpbl, a TakkKe XUMWYECKMMU MpoueccaMu
(auccoumanms, pasnoxeHue, gernpparauus, OKWUCIEHWEe-BOCCTaHOBNeHWE W Ap.). MeTofoM TepMUYecKoro
aHasi3a MOXKHO MoyYnTb MHQOPMALMIO 0 TENOTE NPEBPALLEHUNS, IHEPTUU aKTMBAL MK (Ha30BOr0 Nepexoja,
a TaKkXke NONYKOMYECTBEHHbIN aHaIN3 CMecei.

MeToga gepvBaTorpadun 0CHOBaH Ha codeTaHUy AnddepeHUNanbHOro TepMmuyeckoro aHanusa (4TA) ¢
HM3NYECKUMU UIN (PU3NKO -XUMUYECKUMMN METOAaMMU, TAKUMU KaK TepMOrpaByMEeTpUs, TepMOMEXaHNYeCKNI
aHanu3 (ounatomeTpus), Macc-CNeKTPOMETPUSA. PeructpupyemMoe U3MeHeHue Maccbl 06pasua no3sonser
O[JHO3HaYHO onpejennTb XapakTep MPOLLECCOB B BELLECTBE, YTO HEBO3MOXHO CAenaTb Mo AaHHbIM TO/bKO
OTA nnn gpyrumm TepMrUyeckuMy metogamu. [6].

XpomaTorpaus - 310 PUINKO-XUMUYECKNIA METOA, pa3feNieHnss KOMMNOHEHTOB CI0OXHbIX CMECeii rasos,
MapoB, XXMAKOCTEN UM PACTBOPEHHbIX BELLECTB M OCHOBAaHA Ha MCNO/b30BaHNM COPOLMOHHBLIX MPOLECCOoB B
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JUHAMUYECKUX vernoBuax. CYITHOCTE XpoMaTorpaduu COCTOUT B Pa3ACICHUH BEIIECTB MMyTEM PACIPEACICHUS
KOMIIOHCHTOB MC)KIY HEMOABMKHOW W moaBrkHOM (aszamu. Ilpu stom HemogsmxkHas (aza moxer OBITH
TBEPABIM BEIIECTBOM HJIM JKHIKOCTBIO, a IOABIKHOH (pas3oil aBiseTcs sKHIKOCTh WK ra3. B 3aBucumocTa ot
CTPOCHUS Pa3ACsIcMBIC KOMITOHCHTHl B Pa3NUYHON CTCIICHH VACPKUBAKOTCA TOW HIM Apyroi ¢asamm,
CIICACTBEHHO OHHM MOTYT OBITh OTACICHBI APYT OT apyra. KadecTBeHHBIH aHaMM3 MOXKET OBITH BBIIOJIHCH
CPaBHCHHEM XPOMAaTOrpadHuCCKUX XapaKTCPUCTHK, 3a4acTVIO YIACPKHBACMOro oObeMa, HAHACHHBIX IS
KOMITOHCHTOB aHATTU3HPYEMOH CMECH U AJISl STAIOHA MPU ONPEICICHHBIX YCIOBHIX.

KonudecTseHHBIH aHaTN3 OCHOBaH HA H3MEPCHHHM MApaMETPOB XPOMATOrpaduyecKOro muka (BBICOTHI,
LIMPHHBI), 3aBUCAIINX OT KOHLICHTPALNH XPOMAaTOrpadpyeMBIX BEIIECTB.

Xpomarorpaduiaeckue METOABI 3aHUMAIOT BHIHOC MECTO IS MPEABAPUTCIBHON OUUCTKH BEIIECTB,
uX pazgencHus W aHamuza. OTIHMIUTENPHONW YepToH XpoMaTorpaduyeckux METONOB AHATH3A SBILTIOTCA:
BbICOKas 3((EKTUBHOCTD, CEICKTUBHOCTb, MPOCTOTA SKCICPUMEHTA, OSKCIPECCHOCTh, BO3MOXKHOCTh
ABTOMATH3aLUH B COYCTAHUH C APYTUMH (Pr3HKo-xumMudecknMu Metogamu. [Ipu momomu xpomarorpaduun
CTaHOBHTCS BO3MOIKHBIM Pa3ACiICHUEC COCANHCHHN ¢ OMM3KMMU CBOWCTBAMHU. B HacTosimee BpeMs OJHUM K3
BXHCUIINX HAMpPaBICHUH Xpomarorpaduu SBISETCS HOHOOOMEHHas. B coBpemeHHON xpomatorpaduu
KPOME MOJCKYILIPHOHM anacopOLuu Iis pa3felicHHs BEIIECTB HCHOMB3VIOT U APYrHe (H3HUKO-XHMUYCCKUE
aBlneHUd. B aHATUTHIECKON MPAKTHKE IMHUPOKO HCHOMAB3YVIOT METO ra30KHAKOCTHOH xpoMaTorpaduu (IKX).
Otnuuntensabie ueptel [JKX — 3KCIpecCHOCTh, YYBCTBHTEIBHOCTB, BBICOKAS TOYHOCTb, BO3MOIKHOCTD
aproMarm3aumd. Kommuectsennmnii [OKX anHamu3 MoOXHO paccMaTpuBarh Kak — CaMOCTOSTCIBHBIN
AHATUTHYICCKUIA METO, 0oJ1ee 3(h(PEKTUBHBIN MPU PA3ACICHUHN BEIISCTB OJHOIO M TOTO ke Kiacca. [3; 126,7].

Barniouenue

B szawmoueHnu crnexyer OTMETHTh, YTO U1 MPOBEIACHUS (PUBHKO-XHUMHYECKUX METOJOB AHATH3A
HCCIEAYEMBIC XUMHUCCKHE BEIICCTBA TPEOVIOT MPEABAPUTEIPHON HX OYUCTKH, TaK Kak THOOBIC MpUMECH U
JaXE PAacTBOPUTEIU - 3TO TAKXKE XUMHUYCCKUE BELIECTBA, CHTHANBI KOTOPBIX MOTYT HPOSBISITBCS, YTO
MPHUBOAUT K Je3UH(POPMAIIMH B ONPEACTICHUH CTPYKTYPBI HCCIEAYEMOTrO BEIICCTBA.

Crrcok HCIOIb30BAHHBIX HCTOUHHKOB

1 Ananutmryeckas xumust. Metoan uacHTU(DUKACHH U ONPEACICHUs BecuecTB yucOuuk/M. . by naros [u
ap.] mox pea. J.H.Mocksuna. -CII6 Jlan 2019. -584 ¢.

2 AwnamuTtrdeckas xXuMmua. MeToau pa3mencHHS BECUSCTB M TMOPUAHHEC METOAU AaHAIW3a
vueOHuK/A A I'anees [u ap.|; mox pen. JLH. Mocksuna. — CII6_ Jlan. 2019. -332 c.

3 I'aeea H.®. ®usuko xumudeckue meroau aHaiusa yueOHoe mocodue. /H.@. I'agea C.H. Mauntnep
I''M. XKymanazaposa. Anmaru «bacray». 2018. -256 c.

4 Jlebener A.'T. OcHOBH MacC CICKTPOMETPHH OCIKOB 1 et 108 yucOHoe mocooue/A . T.JleGenes K A.
Apremenko_ T.My. Camruna. -M.: Texuocdepa. 2012. -176 c.

5 Jlebenes A.T. Macc coektpomerpus s aHaau3a OOCKTOB Okpykatocuew cpean/ mep. KA.
Aptemenko [u ap.] moa obcueu pea. A T JleGenera. -Mio_ Texuocdepa. 2013, -632 ¢..

6 Mapumes H.I'., Measeacs F0.H., Toxapes M., Bepuxusa A B., Kavkuna H H. ®usiucckie metoaun
HCCIIE0BAaHNA U X IIPAKTHYECKOE TIPUMEHEHHE B XUMIIeckoM aHamuse. -M.: IIpomeren. 2015. -196 c.

7 Apucranbexosa C.A., Bommackun Ab., Ilpyaankos HWM.A. CospeMeHHHE  METOIM
razoxpomarorpadpuIecKoro aHannsa HectabuaIHOro razosoro kouaeHcara.-M.: 'asmpom BHUUI'A3. 2011. -
180 c.

H.® I'asBa, b.X HMcanosa

XumusiaapabiH e3repicTepiH 3epTTeyain Kasipri aaicrepi
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Makanafia XUMUANbIK 3aTTapAbl >XaHe onapfbl KaWTa Kypyhbl 3epTTeyadiH 3amaHayu
apicTepi KenTipinreH.

CailkecTeHipy >XaHe caHAblK Tanjay YLWiH TaH4amalibl XXaHe OpblHAanybl XeHin CiHipy
apictepi KongaHblnagbl. byn apictepre (hOTOMETPUS, CNEKTPOOTOMETPUS, aTOMAbIK-
abcopbunanbik Tangay »xartafbl.

KpucTangbl 3aTTapibl 3epTTey YLWiH eH Tuimai agic - 6yn 6eiiopraHnKanblk 3aTTapibl faHa
eMec, COHbIMEH KaTap KypAesni KypblibiMAbl OpraHuKasblK 3aTTapibl 3epTTEATIH PeHTreH-
Angpakuuanblk Tangay. PeHTreHAik (hyopecueHTTi aHanu3 afici ce3imMTaniblKTblH, KeH
CMEKTPIMEH TEXHOMOTUAMbIK MPOLECTEp MEH 3MeMEHTTIK Kypampa Oakbliay Kypasbl
peTiHAe KongaHblnagbl.

OpraHunKasnblK 3aTTapMeH XXYMbIC iCTey Ke3iHAe 0napAblH, MONeKynanblK KYpblibIMbIH 6iny
MaHbI3abl. byn Xafgaiga nHhpakbI3bll CNEKTPOCKONUS aaici XoHe SAPOMbIK MarHUTTIK
pe3oHaHC aaicTepi kongaHblnadbl. Ocbl  BAICTEPAIH  >XMbIHTbIFbI  OpraHMKanblK
MOMeKYNaHblH, KYPbIIbIMbIH HEFYP/bIM  TONbIK YoHe fan 6elHeneini. Maccanblk
CMEKTPAEPAi CanbICTbIpy XUMUA/bIK 3/1IEMEHTTEPAIH XXaHe OonapAblH KOCbUIbICTapbIHbIH,
60nybl Typanbl ManiMeTTep anyfa, COHbIMEH KaTap Ta/slfaHbIn OTbIpFaH MOfeKynanapabIH
M30TONTbIK Kypambl Typasbl MaHbl3gbl aknapar anyfa MyMKiHAIK 6epefi. MarHuTTiK
e/ieynep TOTbIFY-TOTLIKCbI3LaHY peakuMsanapbiHbiH, KYPYiH (Mbicasibl, CTUPOAAbIH
TOTbIFYbI), COHJAN-aK NonumepneHyfi 3epTTey YLWiH KoNgaHbingbl. TepMusnblk Tangay
TpaHc(opMaLus Xbiaybl, Pasasblk aybiCyablH aKTUBTEHAIPY 3HEPTUACHI, COHbIMEH KaTap
KocnanapAblH XapTblnain KBaHTUKaNbIK Tangaybl Typanbl aknapat 6epefi. OpraHukanbik
3aTTapAbl 3epTTeye KepHeKTI OpbIHAbI XpoMaTorpagus agictepi anafbl - ra3-CymblKTbIK,
MOH anmacy, Tapany. praHuKablk 3aTTapibl 3epTTeyAe KOPHEKTI OpbIHAbI XpoMaTorpahms
aficTepi anafbl - ras-CymblKTbIK, MOH anmacy, Tapany. TangayablH XpoMaTorpauasbik
apicTepiHiH aipbIKLWa epeKLIeniri: >KoFapbl TMIMAINIK, TaH4amanbliblK, 3KCNEPUMEHTTIH
KapanambIMAbIbIFbI, LWanwaHablk, 6acka (U3NKO-XUMUANbLIK B4ICTEPMEH YLITACTbIpa
OTbIPbIN aBTOMATTaHAbIPY MYMKIHAITI.

TyliH cesgep:  XUMUANbIK 3aTTap, PEHTreH-AM(pakuMAnblK Tangay, PeHTreHgik
thnyopecueHUMsa aHanu3i, WH(PaKbI3bT CMEKTPOCKONUA, Xpomartorpafus, Macc-
cnekTpomeTpus, AMP agicTepi.

N.F. Gavva, B.X. Isanova

Modern methods for researching transformations of chemicals

The article presents modem methods of researching chemicals and their transformations.
For identification and quantitative analysis, absorption methods are used that are selective
and easy to perform. These methods include photometry, spectrophotometry, atomic
absorption analysis.  For the study of crystalline substances, the most effective method is
X-ray structural analysis, which investigates not only inorganic substances, but also organic
substances with a complex structure. X-ray fluorescence analysis with a wide range of
sensitivity is used to control technological processes and elemental composition.

When working with organic substances, it is important to know their molecular structure.
In this case, infrared spectroscopy and nuclear magnetic resonance techniques are used.
The combination of these methods gives a more complete and accurate picture of the
structure of an organic molecule.

Comparison of mass spectra makes it possible to obtain data on the presence of chemical
elements and their compounds as well as to obtain important information on the isotopic
composition of the analyzed molecules. Magnetic measurements were used to study of
redox reactions (for example, the oxidation of styrene) and polymerization. Thermal
analysis can be used to obtain information on the transformation heat, the activation energy
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of the phase transition. It is also possible to conduct a semi-quantitative analysis of
mixtures. A prominent place in the study of organic substances is occupied by
chromatography methods - gas-liquid, ion-exchange, partition chromatography. Distinctive
features of chromatographic methods of analysis are: high efficiency, selectivity, simplicity
of experiment, rapidity, the possibility of automation in combination with other
physicochemical methods.

Keywords: chemicals, X-ray structural analysis, X-ray fluorescence analysis, infrared
spectroscopy, chromatography, mass spectrometry, NMR methods.
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Geoecological assessment of the dynamics of pollution of the Samarkand reservoir

The ecological state of water bodies is formed as a result of the interaction of factors of
self-purification. Anthropogenic load and is determined mainly by stationary and field
studies. An urgent task is to systematize theoretical and methodological approaches to the
use of geoinformation technologies in the process of environmental research and the
cartographic presentation of their results. The article discusses and analyzes the data of
Kazhydromet for the period from 2008 to 2018, and assesses the quality of water by a set
of hydro chemical indicators of four points. Chart diagrams were built on the analyzing
data, priority substances and enterprises that make the greatest contribution to the pollution
of the reservoir and river are identified.

Key words: ecological cartography, surface water quality, pollutants, hydrochemical
indicators.

Introduction

Indicators of the ecological state of water bodies include a significant number of hydro chemical and
hydro biological characteristics. There is a number of water classifications by combining numerous physical,
hydro chemical, and biological characteristics. The possibilities of using complex classifications for
cartographic purposes are insignificant due to the high cost and laboriousness of relevant studies and, as a
result, small number of definition points. For mapping purposes, simpler indicators are needed, defined in as
many points as possible and providing the ability to compare different water bodies. As such an indicator, the
most commonly used index of water pollution (WPI) [1].

The monitoring of surface water pollution is carried out using stationary posts. Water pollution, as well
as atmospheric pollution, is a complex, multifactorial and highly dynamic process. The concentrations of
various pollutants present in the aquatic environment are characterized by complex temporal dynamics and
depending on the intensity of entry into water bodies, the rate of self-cleaning and sedimentation processes,
the volume of the water mass, the nature and speed of its movement. Each of the listed pollution factors is
relatively independent of the others and has its dynamics. Pollutants enter water bodies with sewage from
industrial and agricultural enterprises, public utilities, with surface runoff due to flushing from contaminated
areas, during precipitation from the atmosphere, from secondary chemical processes of the transformation of
pollutants, from natural sources. Wastewater volumes are determined by the process of their formation and
accumulation in enterprises and everyday life. A feature of the pollution of water bodies is the sharp variability
associated with the possibility of volley discharges from storage tanks, both technologically determined and
emergency. Flushing from contaminated areas is also extremely uneven in time and occurs during rainwater
and meltwater runoff, as well as during floods. Precipitation from the atmosphere is determined by the presence
of precipitated (leaching) impurities in it and the presence of appropriate meteorological conditions.
Precipitation from the atmosphere is determined by the presence of precipitated (leaching) impurities in it and
the presence of appropriate meteorological conditions [2].

One of the major artificial reservoirs in Central Kazakhstan is the Samarkand. Its construction began in
1934 and ended in 1940. Significant volumes of water from the Samarkand reservoir are used for their activities
by the Arcelor Mittal Temirtau Metallurgical Plant JSC, Bassel Group LLP, Temirtau Electrometallurgical
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Plant JSC, Aktau Cement Plant, Aktau village, take water for irrigation horticultural partnerships. Located on
the Nura river, the Samarkand reservoir is the center of large enterprises in the chemical, metallurgical, and
coal industries, which are distinguished by high water consumption and the release of waste into the
environment. In the river basin, Nura has many environmental issues. With the development of industry in the
20th century, water intake for industrial needs and the discharge of industrial waste into rivers began in the
basin. Because of this, now the Nura river and its tributaries are contaminated with mercury compounds and
oil products. [3].

It should be noted that the quality of surface waters is determined by hydrochemical and hydrobiological
indicators. Similar studies in Central Kazakhstan will be used to analyze the state of surface waters of the Nura
River basin. These studies are carried out by a branch of RSE Kazhydromet for the Department of
Environmental Monitoring,.

Now GIS technology is the main method of aggregation and visualization of geospatial data, as well as
the technical basis of thematic maps based on them. Since data on environmental pollution are often very
voluminous (for example, the results of long-term results of environmental monitoring) their analysis and
mapping without the use of technical means of databases and geodata banks and GIS are difficult.
Environmental pollution is usually defined as the introduction into the environment or the appearance in it of
uncharacteristic physical, chemical or biological agents, or as an excess of the natural long-term average
concentration of agents in the period under consideration.

An urgent task is the systematization of theoretical and methodological approaches to the use of
geographic information technologies in the process of environmental research and the cartographic
presentation of their results. The article presents a solution to this scientific problem. The purpose of
environmental mapping is to analyze the environmental situation and its dynamics, i.c. identification of spatial
and temporal variability of environmental factors affecting human health and the state of ecosystems. To
achieve this goal, it is necessary to collect, analyze, evaluate, integrate, territorial interpretation and create a
geographically correct cartographic representation of a very diverse, often difficult to compare environmental
information. [4]. The largest negative impact on the condition and quality of water in the Nura River is exerted
by the combined wastewater discharge channel of Arcelor Mittal Temirtau JSC and the Chemical and
Metallurgical plant Temirtau Electro-Metallurgical Plant LLP. The main pollutants in this section of the river
are nitrite nitrogen, copper, zinc, phenol, sulfates, and petroleum products, several times higher than the
maximum permissible concentrations. The purpose of the study was to identify the dynamics of changes in the
water quality of the Samarkand reservoir and the Nura River in the period from 2008 to 2018.

Research materials

The initial information for mapping was data on the total emissions of pollutants into the water from
stationary sources, the number of these sources for 2008 - 2018, according to the data of the State
Hydrometeorological Service Kazhydromet. Based on this information, an analysis was made of the state of
the surface water of the Samarkand reservoir and the Nura river of Central Kazakhstan and map diagrams of
data for 2008 to 2018 from 4 posts were compiled:

1. Samarkand reservoir, 7 km above the dam of Temirtau (Karaganda);

2. Samarkand reservoir, 0.5 km along the alignment from the southern coast of the river. Within the city of
Temirtau (Karaganda);

3. Nura River, “1 km above the combined wastewater discharge of Arcelor Mittal Temirtau JSC and the
Chemical and Metallurgical plant Temirtau Electro-Metallurgical Plant LLP, Temirtau (Karaganda)™;

4. Nura River, “1 km above the combined wastewater discharge of Arcelor Mittal Temirtau JSC and the
Chemical and Metallurgical plant Temirtau Electro-Metallurgical Plant LLP Temirtau (Karaganda)™ [5].

Research methods

One of the most advanced mapping programs at the moment is ArcGIS, along with it, SAS Planet is used
to obtain satellite images with reference to the coordinate system. Using the SAS Planet program, you can
create a high-quality foundation for a future map; using the ArcGIS software modules, the map itself'is created.
Data on pollutants were placed in the database. This GIS has ample opportunities for working with internal
and external databases, and in particular, it implements the standard Pyton language. Python extends to the
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entire ArcGIS system, turning into a language for analysis, data transformation, automation of cartographic
processes, and allows to increase the productivity ofthese works.

To work with spatial data, the ArcGIS 10.1 software package was used. To obtain satellite images in
conjunction with the coordinate system, the SAS.Planet program was used.

To determine the assessment of the temporary state of water in the Nura River and the Samarkand
reservoir, one of the methods for assessing the quality of water bodies using a complex of hydrochemical
indicators is used - the hydrochemical index of water pollution (Fig. 5). This index represents the average
proportion of excess TLV for a strictly limited number of limited ingredients. [6].

Research results and discussion

Cartographic diagrams were compiled on the dynamics of pollution of individual elements. According to
the data analysis ofthe RSE “Kazhydromet” in the upper part ofthe object, the zinc content varies from 0.012
mg / dm3(2013) to 0.025 mg / dm3(2014) (Fig. 1), the average level is 0.0174. It exceeds the MPC by 1.7
times. Over the entire period under observation, the level of pollution increases from 1-point to 4-point. This
is due to the number of industrial facilities using water is increasing. The pollution concentration decreased in
2013 to an average of 0.014 mg / dm3 but by 2014 it increased to 0.025 mg / dm3. The zinc concentration at
the 4-point exceeds the annual average of the previous points, their difference is 0.01 mg / dm3. At the same
time, the sequential cumulative increase in the concentration of zinc during movement downstream the Nura
River is also preserved. For example, the indicators of the four points under consideration were as follows:
0.019-0.021-0.020-0.024 mg/dm3.
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Fig. 1Diagram map of zinc emissions (Zn) in the Samarkand reservoir and the Nura river.
The analysis of sulfate pollution data (Fig. 2) shows that since 2008, from 248 mg/dm3by 2018, it has

decreased to 183 mg/ dm3(1.8 TLV).Against this background, a single excess of concentration in 2012 to 367
mg / dm3stands out, which amounts to 3.6 TLV.

150



BECTHUK KIMY Ne 1(32) 2021 r.
Paspen 5. «xXumunyeckne TexHosiormn. besonacHoCTb X1U3HeaesaTe/IbHOCT U»

Fig. 2 Diagram map of sulfate (SO4) emissions into the Samarkand reservoir and the Nura river

For the observation period under consideration, data are available from 2014 to 2018, the level of
manganese pollution (Fig. 3) decreased at 1pointto 0.148 at 0.046, 2 points from 0.16 to 0.055, 3 points 0.162
to 0.62 and 4 points from 0.191 to 0.021 which is an average of 28.6%.

Fig. 3 Diagram map of manganese (Mn) emissions into the Samarkand reservoir and the Nura river
An analysis of copper pollution (Fig. 4) shows a downward trend at the first point: the average copper

concentration decreased from 0.0031 in 2008 to 0.0019 in 2018; at the second point, there were no changes in
the same period; at the third point, they changed from 0.0024 to 0.0025; at the fourth point, there is also a
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decrease from 0.0031 to 0.0024. As with other polluting agents, there is a gradual increase in concentration
from 2012 to 2014.

Fig. 4. Diagram map of copper (Cu) emissions into the Samarkand reservoir and the Nura river.

The next chart diagram (Fig. 5) shows that the waters of the Samarkand reservoir and the Nura river
above the sewage discharge channel throughout the entire period belong to the third class ofwater quality, that
is, to “moderately polluted”. Water in the wastewater discharge area has long belonged to the fourth quality
class, but in recent years water quality has improved. The lowest WPI value is characteristic ofthe Nura River
above the wastewater discharge channel; a fairly low WPI value is also characteristic of the Samarkand
reservoir. A significant polluting effect on the river is exerted by the channel of the combined discharge of
wastewater, both in the discharge area itself and downstream.

Using the example of surface water pollution for the period from 2008 to 2018, the WPI indicators were
calculated.

Based on surface water pollution data, chart diagrams were compiled reflecting the dynamics over 10
years for common pollution since zinc, sulfates, copper and manganese, as well as for estimated water pollution
index of water pollution index.
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Figure 5. Diagram map ofthe water pollution index (WPI) ofthe Samarkand reservoir and the Nura River

Conclusion.

The state of surface water quality of the Samarkand reservoir shows an excess of the TLV for copper,
zinc, and manganese.

According to data from 2008 to 2018 water quality is estimated by a set of hydrochemical indicators of
four points. As the results of the study showed, the average annual concentration of sulfates, manganese,
copper, zinc has increased values at 2 and 4 points compared to 1and 3. They are characterized by maximum
TLV values with a large spread in all indicators for the period under consideration. On the example of surface
water pollution for the period from 2008 to 2018 using initial data, they prove that industrial facilities affect
the quality of water in a reservoir and a river. As can be seen from the list, the greatest danger to the object
under consideration is metal pollution. The main pollutants for these substances are Arcelor Mittal Temirtau
JSC and the chemical and metallurgical plant Temirtau Electrometallurgical Plant JSC. As the calculations
showed, the state ofthe quality of water resources can be attributed to the class of moderately polluted waters.
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A.A. PaxmeToBa, P.P. beiiceHoBa, K. AknambeToBa, b. LLlapas
["eoskonormnyeckas oueHkKa gMHaMMKK 3arpsasHeHna CamapKaHACKOro BogoxpaHunmuwa

JKOMOrMyeckoe  COCTOSIHME  BOAHbIX  00BLEKTOB  (hopMUpYeTCHA B pe3ynbTarte
B3aUMOAENCTBMA (DaKTOPOB CaMOOUULLEHMS. AHTPOMOreHHast Harpy3sKka v ornpegensercs B
OCHOBHOM CTaUMOHAPHbIMWU W HaTYpPHbIMU UCCNEA0BaHUAMU. AKTYanbHOR 3afaveli
ABNIAIETCA CUCTEMATM3ALNA TEOPETUKO-METOLOMOMMYECKMX MOAXOLOB K MCMO/Ib30BaHUIO
reoOMH(OPMaLMOHHbIX TEXHOMOTMIA B NPOLECCE 3KOMOTMYECKUX UCCNeLOBaHUA 1
KapTorpatmyeckoe npefAcTaBleHMe WX pe3ynbTaToB. B cTaTbe paccmaTpuBaloTcs U
aHanM3upyroTcs faHHble Kasrmgpometa 3a nepuog ¢ 2008 no 2018 rofbl, a TaKxe
OLLeHMBAeTCA KayecTBO BOAbl MO Habopy rMAPOXMMUYECKUX MOKasaTesneld Mo YeTblipem
6annam. o pesynbTaTaM aHanusa MNOCTPOEHbl AMarpaMMbl-AuarpaMMbl, OMpefeneHsbl
NPUOPMUTETHbIE BELLECTBA W NPeANPUATUS, BHOCALLME HAMBOMbLUWA BKNag B 3arps3HeHme
BOZOEMA U PEKM.

KnwoueBble cnoBa: 3KoNOrnyeckas KapTorpaqwm, Ka4yeCTBO MOBEPXHOCTHbLIX BOA,
3arpAsHnTenn, rmapoxmMmmnyeckKmne nokKasaTenun.

A.A. PaxmeToBa, P.P. beiiceHoBa, K.Aknamb6eToBa, b.LLIapaB
CamapkaHj cy KoMMacbIHbIH MacTaHy gMHaMUKAacbIH Fe03K010rMANbIK 6aFanay

Cy 06beKTiNepiHiH 3KONOruANbIK Xafdalibl 63iH-63i TasapTy (akTopnapbiHbIH 63apa
dpeKkeTTecyi  HaTuKeciHAe  KanbinTacafgbl. AHTPOMOreHAIK >KYKTEME  Heri3iHeH
CTauMOHapNblK >K8HE Aananblk 3epTTeynepMeH aHblKTanafdbl. ©O3ekTi MiHgeT -
3KOMOrUANbIK 3epTTeynep npoueciHAe reoaknapatTblK TeXHONOrUANapAbl KoM4aHy4blH
TEOpUANbIK >XaHe aficTeMeNlik TaCinAepiH JKylieney >kaHe onapAblH, HATUXeNepiH
KapTorpaduanbik ycbiHy. Makanaga KasrugpometTiH 2008-2018 xbingap apanblfblHAAfbI
ManimMeTTepi 3epTTenin, TanfaHafbl, COHbIMEH KaTap CyAblH canacbl rMAPOXUMUANbIK
KOPCETKILUTEP XXMbIHTbIFbI GONbIHLIA TOPT TapMakka GafanaHafbl. Tangay HaTUKenepi
60MbIHIWA AuarpaMmanap Kypbinfgbl, Cy KOWMacbl MeH ©3eHHIH facTaHyblHa Ken yrnec
KoCaTblH 6acbiM 3aTTap MeH KacinopblHAAp aHbIKTaAabl.

TyiliH ce3gep: 3KOMOrMANbIK KapTorpadus, >ep YCTi CynapblHbIH canacbl, nactayLubl
3aTTap, rmapPoOXVMUSNbIK K8PCETKILTEp.
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Personal data protection, prospects, forecasts of legislative regulation in data
management, international experience

The article provides an overview of Kazakhstan and foreign legislation in the field of
information security. General problems of legislation on personal data are outlined.
Bottlenecks in Kazakhstan's regulatory framework in the field of personal data protection
were identified, and the concept of publicly available personal data was Clarified. The
analysis of methods of protection of personal data by individuals is carried out.

Keywords: digitalization of the economy, personal data, data protection, publicly
available personal data, depersonalization of personal data.

The progress of digitalization in the republic of kazakhstan, as well as around the world, poses many
problems, among the most important of which is the problem of improving legislation in the field of personal
data protection. The State is taking comprehensive measures to improve the information security system.
Karaganda Industrial University takes an active part in this process.

The catch phrase "Who owns information, owns the world" in the XXI century was supplemented by
another phrase: "Data is the new oil". Today, data can be a source of enrichment. and the more areas of our
lives covered by digitalization, the greater the threat of personal data leakage, as the number of people
involved in their collection, processing, and transfer increases.

A large amount of personal data is sent daily by people to various information systems: when
registering on various websites, e-government, banks, and others.

Possession of minimal data about any subject allows you to perform various operations on its behalf
using electronic information resources.

Information posted by users on social media pages is of great interest to scammers and hackers. At the
same time, in Kazakhstan, the level of protection of certain resources does not always meet the relevant
requirements. For example, in July 2019, the Center for Analysis and Investigation of Cyber Attacks
(CAICA) reported a leak in the network of data of eleven million citizens of Kazakhstan. Cited information
is not sufficiently reliable for the protection of national information resources, including the state [1].

Of course, the protection of personal and other data of citizens should be provided at the legislative
level, but to this day this issue has not been fully resolved.

Positive experience has already been accumulated in the world practice. According to the annual report
of the non-governmental research organization "Freedom House", at least fifteen states are considering a law
protecting personal data, and thirty-five countries have already adopted such a law [2].

The most effective is the «Personal Data Protection Regulation» adopted in the European Union in
2018 - GDPR (the General Data Protection Regulation), which aims to improve and bring to uniformity the
protection of personal data in the EU. GDPR requirements must be implemented in all twenty-eight EU
countries, and are mandatory for all companies that collect data in Europe.

The law contains principles that must be followed when collecting personal data of eu citizens, such as:
legality of data processing; restriction ofthe purpose of data collection and use; data minimization; user data
management; prohibition of data storage after a specific purpose is achieved; ensuring data protection [4].

In Kazakhstan, the collection, processing and protection of personal data of individuals, including
biometric data, is regulated by a number of regulatory legal acts. so in 2013, the republic adopted the law "on
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personal data and their protection” - quite progressive, since at that time it was created on the basis of the
best world practices, but today it needs to be finalized.

The analysis of the legislation showed that the normative legal acts do not define an exhaustive list of
information related to personal data, a list of biometric data.

The list or types of material carriers on which personal data is placed are also not established by law.

It is not clearly defined who is the subject of personal data, there are no restrictions or exceptions. the
concept of an operator that collects, processes and protects personal data is very vague. There is no
regulation of the scope of the Law. There are "goals for the protection of personal data and general
requirements for the result”, but there is no list of appropriate measures to protect them [5].

The storage requirements are also questionable, since the concept of «base» in the document has a fairly
broad formulation and, in fact, any storage location can correspond to it.

There is no clear definition of publicly available data. The Business Code, which is referred to in the
Law, defines publicly available information of persons who are business entities, and is not valid in relation
to individuals.

In social networks, personal data is publicly available, unless the personal data subject himself has
restricted access to it. In accordance with the legislation on personal data, any publicly available personal
information may be processed without the consent of the subject.

Thus, all information published on social networks, access to which is not restricted by the user, can be
used by anyone for any purpose. The task of the legislation is to ensure the protection of citizens from
themselves, to protect those people who do not fully understand that the data that they freely post on the
social network can be used.

Recently, the problem associated with the use of depersonalized personal data has also become
extremely relevant.

In our opinion, the legislation of the Republic of Kazakhstan does not provide for a sufficiently strict
punishment for data leakage. The amount of the fine is 300 MCI — about 2 thousand euros. While non-
compliance with the GDPR principles in Europe is punishable by a fine of 10 to 20 million euros [6].

If a few years ago Kazakhstan was on the 108th place in the world ranking of cyber readiness, now it
has risen to the 40th place. One of the restraining factors for the development of information security is the
high degree of monopolization of many services by government agencies.

World practice shows that the quality and efficiency of private companies in this area is higher than that
of public ones.

Today, in the context of globalization and mass digitalization, the problem of the need to protect
personal data is increasing. With the progress of digitalization, the security of personal data protection
should be improved not only technically, technologically, by increasing the digital culture and cyber literacy
of citizens, but also by improving the security of the legislative and legal level of protection.

We need a well-developed law that would really work. In June 2020, important amendments to
Kazakhstan's legislation on personal data have already been made, but the above-mentioned shortcomings
have not been eliminated.

In order to improve the provision of legislative and legal regulation in the management of personal data,
in our opinion, it is advisable to:

- analyze and take into account the types of moral risks and types of bases for material risks possible in
the event of personal data leakage, adding new ones as they arise;

- to take as a basis and use the principles that must be followed when collecting personal data of
citizens, provided for by the personal data protection regulation — gdpr (the general data protection
regulation);

- finalize and more clearly define the concept of a personal data subject, if necessary, introduce the
necessary exceptions or restrictions in the law "on personal data and their protection»;

- to provide a definition, list, classification or types of material carriers of personal data and the above-
mentioned law.

Legislation in the field of personal data protection law should also provide for the protection of citizens
who are not aware of digital technologies from themselves.

In our opinion, it is advisable to strengthen administrative and criminal penalties for violation of the
legislation of the Republic of Kazakhstan in the field of personal data protection.
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O.B. Cvnaesa, M.H. bersbL,

JKeKe gepeKTepi Kopfay, AepeKTepai 6ackapyaafbl 3aHHaMaslblK PeTTeyAiH 6omkamaapsl,
XanblKapanbiK Taxipuoe.

Makanafia aknapaTTblK Kayinci3fik canacblHAaFbl Ka3aKCTaHAbIK >KeHe LeTengik
3aHHamara Loy xacanafbl. XXeke MafiMeTTep Typasbl 3aHHaMaHbIH Xanrbl Macenenepi
KepceTinreH. [lepbec pepekTephi Kopfay canacblHAafbl Ka3aKCTaHAblK HOPMaTUBTIK
6asaHblH Tap >Xepsepi aHblKTangbl, >KannblFa KO/MKeTIMAI aepbec [OepekTep VFbiMbl
HaKTblNnaH4bl. XKeKe TyNFanapiblH XXeKe LepeKTepiH Kopray aficTepiHe Tangay >acanfpl.

TyiiH ce3mep: 3KOHOMMKaHbI LMGpnaHabipy, Aepbec AepekTep, [AepeKTepdi Kopray,
XannbiFa KomKeTiMAi aepbec fepekTep, Aepbec fepeKTepai necisgeHaipy.

0.B. Cunaesa, M.H. benbL,

3auMTa nepcoHasbHbIX JaHHbIX, NePCNEeKTMBbI, MPOrHO3bl 3aKOHOAATE/IbHOTO PEryIMpoBaHust B
ynpaBneHnn AaHHbIMU, MEXAYHAPOAHbIN ONbIT

B cTaTbe BbINO/IHEH 0630p Ka3axCTaHCKOro M 3apybeXXHOro 3akoHofaTesbcTBa B cdepe
NH(OPMaLMOHHON 6e3onacHocTM. O603HaYeHbl 06LIMe NPo6neMbl 3aKOHOAATENLCTBA O
NepcoHabHbIX AaHHbIX. BbISBAEHbI Y3KMe MeCTa Ka3axCTaHCKOW HOpMaTWBHON 6a3bl B
06M1acTu  3alUWTbl MNEePCOHaNbHbIX [AaHHbIX, YTOUYHEHO MOHATUE O6LEeA0CTYMHbIX
MepcoHanbHbIX AaHHbIX. [poBefeH aHann3 MeTOAOB 3aliuTbl PU3NYECKAMU NMLAMK
CBOMX NEPCOHA/bHbIX AaHHBbIX.

KntoueBble cnosa: LuhpoBm3aLus 3KOHOMUKK, NePCOHaNbHbIE faHHble, 3alyMTa AaHHbIX,
06LLe0CTYNHbIE NEPCOHA/IbHbIE flaHHbIe, 06e311YMBaHME NEPCOHANbHBIX JaHHbIX.
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Development of services and tourism in the region on the example of temirtau

This article discusses and studies the current development of tourism in the Karaganda
region of Kazakhstan. The prevailing types of tourism of the Karaganda region, in
particular the city of Temirtau, are analyzed, such as excursion, recreational, medical,
health-improving, sports, extreme. hiking, mountain skiing, cycling, cave tourism, auto-
motorcycle tourism, equestrian tourism, specialized tourism, as well as alternative
tourism. On the basis of summarizing the available research results, it was concluded that
most of the foreign tourists come to the region mostly for commercial purposes, since the
Karaganda region is the largest industrial center in terms of territory, minerals and raw
materials. In the analyzed region, Temirtau includes such industrial enterprises with
foreign participation as follows: JSC Mittal Steel Temirtau, JSC Temk Temirtau, Bassel
Group LLS, LLP, MetalloSklad-T, PF Nurkazgan Kazakhmys and many other industrial
enterprises. As a result, the SWOT analysis, which is especially effective in analyzing the
advantages and disadvantages of a tourist region and country, was ¢laborated.

To highlight the advantages and disadvantages of the tourist region, we have developed a
SWOT - analysis of tourism development in Temirtau. This work is of practical
importance, since the SWOT analysis of tourism development in Temirtau allows to
identify urgent problems of tourism development in this region, and propose ways to
solve the problems associated with tourism development.

Key words: tourism industry, tourism, types of tourism, SWOT analysis of tourism
development, tourism development prospects.

Introduction

Tourism firms, such as travel agencies, offer different forms of tourism in Temirtau, including the
following: excursion, leisure, medical, fitness, sports, extreme, as well as booking hotels around the world,
booking air and rail tickets, opening visas for visitors, issuing medical and insurance policies.

The contemporary tourism industry is one of the world economy's most rapidly evolving industries,
contributing significantly to the formation of the gross domestic product, to improving countries' balance of
payments, to solving social problems, and to improving the quality of life of the population. The existence of
unique natural resources, the convenient geographical location of the Karaganda region, the adequately
established tourism infrastructure network in the cities of the region, as well as the rich historical and cultural
heritage give numerous opportunities for virtually all types of tourism to be developed [1].

Considering the geographical location of the Karaganda zone, the potential for the growth of tourism
needs to be assessed. In the context of the growth of tourist facilities in cities and districts, this study should
be carried out with a focus on the predominant form of tourism [2]:

- The city of Karaganda (mainly business, cultural and recreational tourism);

- The Karkaraly district (sports and recreational tourism);

- The Abay district (SPA tourism (medical tourism));

- The city of Balkhash (sports tourism);

- The Ulytau district (historical tourism);

- The Aktogay district (historical tourism).

Business tourism (Karaganda, Temirtau). 70 percent of tourists visit the Karaganda area for business
or vocational purposes, according to the study results. As both the arca and the city of Karaganda are
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considered to be the industrial and economic centers of the Republic of Kazakhstan with a large material and
technological base, the rise in the influx of visitors was mainly due to the attractiveness of investment for
business tourists. In recent years, Karaganda became the focus of the 2007 and 2008 foreign investment
forums. More than 800 delegates from close and far abroad from 30 countries in 2007 were drawn to these
activities. In 2008, with over 900 members from 35 countries [3].

The attractiveness of investment gives business tourism a directly proportional development: with an
efficient load of hotels, restaurants and cultural leisure activities.

The development of alternative tourism in the Karaganda area is of greatest importance from the
point of view of attracting international tourists [4]

Temirtau is Karaganda's satellite city, situated about 40 km away from it. The past of Temirtau is
inextricably related to the history of the metallurgical mixture of Karaganda, the establishment and growth of
the largest city-forming enterprise. In other words, Temirtau owes its birth to the Combine, as the village of
Samarkand obtained a new status and a new name on October 1, 1945, becoming the metallurgical city of
Temirtau, which in Kazakh means "iron mountain".

Large foreign manufacturing enterprises based in Temirtau are JSC 'Mittal Steel Temirtau', JSC
Temk Temirtau, Bassel Group LLS, LLP, Metallosklad-T, CF Nurkazgan Kazakhstan and several other
industrial enterprises.

Research findings and their discussion

In order to study the problems of tourism development in Temirtau, the SWOT analysis of tourism
development was developed (table 1).

Table 1 - The SWOT analysis of tourism development was developed

Positive influence Negative influence
Strengths: Weaknesses:
D The existence and versatility of the 1) The scarcity of professional service staff
. g distinctive cultural, recreational and tourism | (guides-interpreters, guides and service staff);
E § amenities that shape the region. 2) The sharply continental climate, the low air
=5 temperature most of the time in the year, which
g makes the season very short for certain forms of

tourism.
Opportunities: Threats:
1) The unified program entitled “Business | 1) The global financial crisis as a result of the fall
Roadmap 20207. in tourism flows.

2) Growing visitor demand for outbound tourism.
2) The establishment of interregional ties.

Outer environment

Current problems of tourism development:
Insufficient tourism infrastructure growth, including poor quality of roads leading to remote,
difficult-to-reach sites;
The shortage of trained support members (guides for translation, tour guides and service staff);
High cost of tourism goods and facilities at tourist locations, poor quality;
The weak appreciation of the tourism commodity of the city and its competitiveness.
Table 2 indicates the outlook for the growth of tourism in Temirtau.

<\

SRR NN

Table 2 — Popularity of the regional tourism product
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Target indicators The 2015 2016 2017 2018 2019 2020
source  (factual)

Compared to the previous
year, the number of tourists
serving domestic tourism
places (residents) rose, %
The rise in the number of
visitors covered by inbound
tourism accommodation
(non-residents) in
comparison to the previous
year., %
Increase in the number of
days for beds available in
comparison to the
preceding year, %
Volume of services
rendered by placements, GS 330 861,4
thousand tenge

GS -6,8 -4,4 33,9 11 14 1,6

GS -19,7 138 21,9 1.2 13 18

GS -21,6 -29,2 9,2 1 15 18

259 919,

3 292 998,9 338 787,1 341 537,1 344 262,9

The ways of addressing tourism growth problems:

- 2 hotel complexes are scheduled for construction:

1. Hotel and administrative complex with a restaurant (corner of Dimitrov street and Herzen street).
In the third quarter of 2014, construction ofthis facility began. There is a hotel, an administrative building, a
restaurant, a fitness center and 150 workplaces in this complex. The hotel has a total of 65 beds, while the
restaurant has 100 seats.;

2. The construction of a hotel at the intersection of Amangeldy street and Metallurgists Avenue. It is
planned to provide 15job openings, start of construction-2020 [5].

It is also possible to arrange tourist bike routes from Temirtau and Karaganda to visit another
spectacular canyon called "Grand canyon" near the city of Temirtau, in order to further improve cultural and
historical tourism. He is on the bed ofthe tiny "Ashanti" river that flows a few miles to the Nura River.

At the same time, steps to build tourism and transport facilities and to increase the quality of service
at tourist attractions are being taken in Temirtau.

Conclusion

It can be inferred, after analyzing the key indicators oftourism growth in the country, that tourism in
the region is developing at a slow rate. Any information on the potential growth of tourism in Central
Kazakhstan can be added after evaluating the statistical evidence. There are currently many interesting
projects in this part of the world under the Tourism Development Program in different countries.
Indisputably, this is a strong opportunity to introduce the Karaganda region to the international tourism
industry as a tourist region. And, most notably, to bring the history and natural resources of the region to
many foreign visitors.

This research work is of great practical significance, since the SWOT analysis of tourism
development in Temirtau allows us to identify urgent problems of tourism development in the region, as well
as propose ways to solve the problems of tourism development.
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M.M.TaTuesa., KO.B.AapmeHoBa., K.A.badcnnoBa
Pa3BuTue chepbl YCNYyr U Typusma B permoHe Ha npumepe ropoga Temuprtay

B pgaHHOM cTaTbe paccMaTpuBalOTCA UM U3ydeHbl BOMPOCbI Pa3BUTUS Typu3ma B
KaparaHguHckoin o6nactv KasaxctaHa Ha COBpeMEHHOM 3Tane. AHanu3vpyroTcs
npeo6nagatoLme suabl Typusma KaparaHLMHCKOrO permoHa, B 4acTHOCTM I. TemupTay,
TakMe KakK: 3KCKYPCWUOHHbIA, pPeKpeauuoHHbIR, MeAWULMHCKUA, 0340pOBUTENbHBIN,
CMOPTMBHbIA, 3KCTPEMaslbHbIA.  MEWEXOAHbIA,  NbDKHBIA  TOPHbIA,  BEOTYPU3M,
CMeneoTypusm, aBTO-MOTOTYPU3M,  KOHHbIW, CMeunann3npoBaHHbIin, a Takxke
aNlbTepPHATUBHbII Typu3sm. Ha ocHoBe 0000LEHNS UMEILWMXCA pe3ynbTaToB
NCCNeA0BaHNA Hamy Obif0 BbISBAEHO, YTO 60MbLUAS YacTb M MHOCTPaHHbLIX TYpUCTOB
Nnpue3XatT B HAW pPerMoH C YUCTO KOMMEPYECKUMW  LENAMu,  MOCKOJbKY
KaparaHauHckas 06/1acTb ABNSETCA CaMblM KPYMHbBIM N0 TEPPUTOPUU MPOMbILLIEHHbIM
LeHTpoM, 60raTblii MuUHepanamm W cbipbeM. B aHanu3npyemMom pervoHe - ropoge
TemupTay pacnosioXKeHbl Takue KpynHble NPOMbILLIEHHbIE NPEANPUATUS C MHOCTPaHHbIM
yuactnem: AO «Mwuttan Ctun TemupTay», AO Tamk Temuptay, Bassel Group LLS,
TOO, MetannoCknaa-T,0® HypkasraH KaszaxmbIC U MHOTMe Apyrve MpPOMbILLIEHHbIE
npeanpuatus. B gaHHol paboTte 6bin ucnonsb3oBaH SWOT-aHanM3, KOTOPbIA 0COBEHHO
3((heKTUBEH NpU aHann3e MNPEUMYLLECTB M HEAOCTaTKOB TYPUCTMYECKOro pervoHa u
CTpaHbl.

[nsa BblgeneHns npemmyllecTBa U HefOCTATKOB TYPUCTMUECKOrO permoHa Hamu 6bin
paspaboTaH SWOT - aHanu3 pa3BuTus Typusma B r. TemupTay. [aHHas paboTa umeet
NPaKTUYeCKOe 3HayeHue, Tak Kak nposefeHHbln SWOT - aHanu3 pasBuTus Typu3ma B I.
TemupTay NO3BONSET BbIABUTb akTyasbHble MPo6/eMbl PasBUTUA Typu3Ma B AaHHOM
pernoHe, a Takxke NpeanoXuTb NyTU peLleHns Npo6aemM passuTusa Typusma.

KntoueBble cnosa: TypuUCTUYECKas MHAYCTPUS, Typusm, Buabl Typusma, SWOT - aHanu3
pasBUTUS TyprU3Ma, NePCneKTUBbI Pa3BUTUS Typr3Ma.

M.M.Tatuesa., KO.B.[lapmeHoBa., K.A.bascunosa

TemipTay KanacbliHblH Mblca/blHAA BHIpAEri KbI3MeT KepCceTy XXaHe TypuU3M canacblH
AaMbITy

Byn makanafa kasipri keseHferi KasakcTaHHbIH KapafaHgbl 06MbICbiHAA TYpuU3MAi
JambITy Macenienepi KapacTbipbiibin, 3epAeneHai. KaparaHabl eHipiHiH, atan aiTkaHaa
TemipTay KanacblHblH 3KCKYPCUAMbIK, peKpeauusnbik, MeauLUHaNbIK, CayblKTbIpy,
CMOPTTbIK, 3KCTpeMangbl TYpW3MHIH 6acbiM Typrepi, asy, LWaHfbl, BENOTYPU3M,
CneneoTypusm, aBTO-MOTOTYPM3M, aT CMOpTbl, MamaHAaHAbIPbIIFaH, COHbIMEH KaTap
6anama Typusm fe TangaHibl. 3epTTeynepaiH HaTMXKeNnepiH >kannblnay HerisiHge 6i3
weTengik TypuctepgiH 6acbiM Geniri 6i34iH eHipre  KOMMepLUMANbIK MakcaTTapMeH
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KCJICTIHIH aHBIKTAABIK, oiTKeHI KaparaHapl 00/IbICH ayMarbl OOMBIHINA MUHEPAIAAP MCH
LIMKI3aTKA Oaif €H 1Pl eHSPKAICINTIK OPTAIBIK 00Tk TadbIIaAbl. TalJaHbI OTEIPFAH OHIP
- Temipray kanacblHAa IIETETNIK KATBICYMEH MBIHAJAH 1pl OHEPKOCINTIK KOCIOPBIHAAD
opuajnackan: "Mutran Crua Temipray" AK, TOMK Temipray AK, Bassel Group LLS,
MeramnoCxnaa-T XKIIC, Hypkasran Kazakmbic xonHe 0acka Ja KONTEreH OHCPKICIMTIK
kocinopeiaaap. by skymeicta SWOT tanmayel KOTIaHbUILABL, O 9CIpece TYPUCTIK aiMaK
[ICH CJIAIH aPTHIKIIBLIBIKTAPHI MCH KEMIIMUTIKTCPIH TAIAAY 1A THIMII.

Typuctik aliMakTBIH ApPTHIKIIBLIBIKTAPE MEH KEMIIUTIKTEPIH O6minm KepceTy VImiH 613
Temipray xamaceiHga typusmal gameityaeiH SWOT — tamgaysia o3ipaeaik. by
JKYMBICTHIH TNPAaKTHKAJIBIK MaHBI3bl Oap, edTkeHi Temipray KajdacklHAA TYPHU3MIL
mambityaeiH SWOT — tamgaysl OChl ©HIPAC TYPHU3MAL JAMBITYIBIH ©3CKTI MACEICICPIH
AHBIKTAyFa, COHJAH-aK TYPU3MII JAMBITY MPOONEMAaNaphiH MICHIY KOJAAPBIH YChIHYFA
MYMKIHZIK Oepei.

Tytiin co30ep: TypuaM HHAYCTPHUACH, TYPU3M, TYPU3M TYPACPL, TYPUIMIL AAMBITYIbIH
SWOT-ranmayel, TYpU3MII AAMBITY NEPCICKTUBANAPEL.
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Historical backround of turkizms in english language

The article is about the most important indicators of the adaptation of Turkic borrowing
in English and their allocation in different dictionaries of English (explanatory,
etymological, phraselogical), as well as their use in different works of fiction. Linguistic
contacts manifest themselves in the interaction of linguistic, cultural and historical factors
and represent an essential process in intercultural communication. Turkic lexical
elements, actively used in various languages as a language mechanism, require special
attention. The article generalizes comparison of different languages shows that
borrowing is a universal fact of language, the linguistic essence of which allows to
determine the absolute or relative chronology of their entry into the system of different
languages. Turkisms closely related to the lexico-semantic system of the recipient
language expands the body of language units of English and other languages, indicating
the paths of penetration and the degree of adaptation. This takes into account the patterns
of lexical and phonetic potential of the language. Turkic borrowing includes not only
Turkic words, but also lexical elements of Arabic and Mongolian, Persian, Tatar, Uzbek,
Kazakh origin, which have penetrated English through many Turkic languages and have
been reflected in English lexicographic sources. Turkism thus refers to words included in
English from Turkic languages or through Turkic languages regardless of the source of
the mutual relationship, i.e. words having a Turkic stage in their history.

Key words: semantic categories of Turkic borrowing, assimilation, oriental words,
borrowing process, cultural picture of the world, English language dictionaries.

Introduction

Language is a historically developing phenomenon associated with the evolution of society. In the
course of formation, the language transmits national cultural values, adapts the treasures of another culture,
as well as the words that accompany them. When entering the system of the receiving language, borrowing is
included in the transformation process. in other words, when a foreign language element is inserted into
another language system, it adapts to the recipient language system. at first glance, the problem of
assimilation of borrowings is contradictory in many aspects. The discrepancy is observed both at the stage of
creating classifications, types of borrowings, and at the level of designating the borrowing mechanism itself
and highlighting the stages, types, and levels of adaptation of the borrowed vocabulary in the successor
language.

The process of borrowing vocabulary in certain historical epochs and in different languages requires in-
depth study. therefore, this work is devoted to the language adaptation of turkisms in English on the material
of different lexicographic sources. It is known that the language was formed as a result of centuries of joint
labor activity of ancestors and as a consequence of the constant need for communication associated with it.
In the history of mankind, there are various forms and ways of mutual influence of languages. The study of
the stages of this interaction is of fundamental importance for characterizing the processes of development
and enrichment and increasing the vocabulary of a language as a result of borrowing foreign language
clements. Therefore, borrowing in the context of intercultural communication is a natural result of any
communication between peoples. The relevance of this work is determined by the increased interest of
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linguists in Eastern languages and their cultures in the aspect of intercultural communication. Special
attention should be paid to the Turkic lexical elements that are so actively used in various languages.

As Damaris W. Karliri [2] said in his article about borrowings and communication in languages that
from the early time languages existed to communicate; borrowing, therefore, occurs out of necessity or need
where a language does not have a readily available word for something. Other reasons for borrowing include
prestige and foreign influence. Borrowing occurs when speakers of a given language have had some contact
with another/other language(s).

Amount of scientists such as Showqi Bahumai [16], Damaris W. Kartirti [2], Trophimova S.M, Bold L
[15:222], N.R. Oynotkinova [13:40], Alfiya N. Zaripova Anna, D. Fominykh [19:112], Esma Fatima
Bilgin,, Ayse Berrin YANIKOGLUJ[3:2218].Ishegulova A .M[8:68], Adilova A.S.[1:311] on linguistics
dedicate their works for investigation loanwords in whole. Nowadays, there are a lot of new material
currently Elina Stepanyan which indicates the process assimilation of borrowings and about intercultural
communication in the language of the recipient on linguistics. [3]

In this case we can also say that our country Kazakhstan is multiethnic state that’s very important
factor of interaction of the Kazakh, Russian and English languages. As the professor of Karaganda state
university Adilova A.S. writes in her article «On the verbal structure of Kazakh media texts» that interaction
of the Kazakh and Russian languages is observed in many spheres. One of them — the sphere of mass
communication which means perform various functions in society. Media texts of the main Kazakhstan news
portals providing materials in Russian differ in features. Further said importance of words and word
combination like Ratel.kz, Tengrinewskz, EXPO-2017, no need to translate into state language or
Russian [1:311]

There are about 7000 languages spoken all over the world. It has been discovered that when languages
come into contact, there is transfer of linguistic items from one language to another due to the borrowing of
words.

The process of borrowing vocabulary in certain historical epochs and in different languages requires in-
depth study. therefore, this article discusses the language adaptation of Turkisms in English on the basis of
lexicographic sources. It is known that the language was formed as a result of centuries of joint labor
activity of ancestors and as a consequence of the constant need for communication associated with it. In the
history of mankind, there are various forms and ways of mutual influence of languages. The study of the
stages of this interaction is of fundamental importance for characterizing the processes of development and
increasing the vocabulary of a particular language as a result of borrowing foreign language elements.
«Every nation can and should learn from others» so borrowing in the context of intercultural communication
is a natural result of any communication between peoples.

In the opinion of Hosam M. Darwish,, it is considered quite normal for languages to borrow words from
other languages. When a language takes words from other languages, these —new arrivals are usually called
borrowings or loan words. According to Bynon, this term is a loan translation of German «lehnwort»
whereas Abdel Rahman thinks that this term is misleading and unsatisfactory, but he disagrees with Banyon
who believes that the donor language does not get its borrowed word back. It is believed that the main reason
of loaning is the need to acquire new vocabulary or lexical items for new places, things and concepts.
Langacker argued that loaning existing words from another language is casier than creating ones. The
cultural influence plays an important role in the path of borrowing words.

Problem Statement

According to historical and scientific data, there is no pure language formed from the words of only one
nation. Due to various objective reasons, the language is not preserved to the same extent as it is constantly
evolving, cannot remain unchanged, corresponding to modern requirements and needs of application. This
does not apply to English, which is currently considered a pluricentric language.

As S.V. Grinev-Grinevich thinks, borrowing contributes to the improvement and development of the
language, making it “accurate in expression, emotionally expressive and stylistically diverse. The formation
of terminology of many national languages has «one common feature - a tendency to borrow from a wide
range of rather limited range of developed languages». Among international terms there are words that have
a narrow scope of distribution, limited by the scope of one professional specialty. Hypothesis of research
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foreign vocabulary in economic terminology of the German, Russian and Tatar languages is characterized by
common areas of borrowing as well as by non-comparable sources of borrowing. [4:113]

Research Questions

The sources of the research were various types of dictionaries such as etymological, foreign words,
explanatory, bilingual, separate articles of various issues of the magazine, works of domestic and foreign
authors on history, as well as excerpts from a work of art.

Purpose of the Study

The purpose of the research is to define language adaptation of Turkisms in English vocabulary. It is
aimed to characterize the features of the functioning of Turkisms at different stages of the English language
(lexical and word-forming), revealing the degree of their development. Tenses in the English language are
different, in different volumes, due to different Turkic words, that among the driveways is known, words in
the case. The reasons for borrowing words and phrases in different historical periods of formation and
development of the lexical and semantic system of a language are different. External, non-linguistic reasons
for borrowing words from a single language include the presence of more or less close political, economic,
industrial, and cultural ties between native-speaking peoples, the need to nominate new subjects, processes,
and concepts, the nation's innovation in a particular field of activity, and the authority of the source language.
Among the internal (language) reasons, the following are distinguished: the tendency to save language
resources and to eliminate homonymy and polysemy of the original word, the accumulation in the borrowing
language of the same type of words, which is planned to isolate one of these elements. In the lexical fund of
the English language, there is reason to wonder where the Turkic borrowed words come from, since
England is not nearby to the Turkic-speaking states, neither religions nor languages are thoroughly far apart.
Also, Albanian, German, Latin, Spanish, Italian, Hungarian became intermediate languages for the
penetration of Turkic words into English. In addition, several words of Turkic origin entered English thanks
to Eastern European languages such as Russian and Polish. [17: 1046]

Research Methods

To solve the definite problem set out a number of research methods are used to investigate the material.
The materials of research are small group of Turkic borrowings taken out from lexico-graphical sources
(English —Russian phraseological dictionaries of different years). Comparative method is used (comparison
of Turkic elements in English language) during the writing the article.

Findings

Many Turkic words came in English language through other languages, most often throughout French,
for example, the words kiosk, kumiss, macrame. Also, Albanian, German, Latin, Spanish, Italian, Hungarian,
and Serbo-Croatian became intermediate languages for the penetration of Turkic words into English.

Meanwhile, the history of words leads us to the epochs of the Crusades, to the times of long and
dangerous journeys to distant countries, to the caravans with Eastern goods that followed the great «Silk
Road». During the Mongol expansion, the native language and the language of the Mongol conquerors
appeared in the minds of the Turkic-speaking natives of the Central Asian steppes in relation to the
«additional distribution». In higher spheres, for example, in the political, socio-economic situation, the local
population began to use the Mongolian language of the newcomers, while in lower spheres-at the household,
family levels - they still communicated in their native Turkic language. Over time, as modem research
shows, Oinotkinova R.S. the problem of choosing the language of everyday, family communication among
the bilingual population is solved in favor of a more prestigious language. The social top of the Turkic
population was the fastest to switch to the Mongolian language, and the native language was the longest
preserved among the social lower classes. [13:40]
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According to the researches such investigators as Esma Fatima Bilgin, Ayse Berrin Turkish is an
agglutinative language where new words are formed by adding suffixes to the end of root words. There are
grammatical rules governing which suffixes may follow which other, and in what order, but the number of
possible words that may be generated by adding suffixes is practically infinite, with application of some
suffixes repeatedly. As such, a finite-size lexicon for Turkish would miss a significant percentage of Turkish
words, causing a high out-of-vocabulary (OOV) rate. This makes lexicon-based large vocabulary text
recognition approaches unsuitable for Turkish, or other agglutinative languages

In the XI-XIII centuries, the Turks entered the English language in the old French language, and the
direct connection between the English and the Turks began when the English feudal lords took part in the
Crusades with their fighters. Since the establishment of direct relations between England and Turkey, as well
as between Turkey and Russia, starting from the XVI century, new direct loanwords from the Turkic
languages appeared in English.[11:544]

The majority of Turkic loanwords in the English language-the exotic or ethnographic connotation
lexicon. They have no analogues in English, relations with derived words are not transparent and are used in
general to describe the fauna, flora, household, moral, political and social life, administrative and territorial
structure of the Turkic regions. But a number of Turkic words are still part of the vocabulary used. Some
Turkic words had new meanings that were not related to their etymology. [19]

The materials of the research are groups of Turkic borrowings that are taken out from the lexico-
graphical sources. The materials also comprise a block of word combinations found out in literary texts and
lexico-graphical sources of A.S. Hornby. In the interpretation dictionary of English A.S. Homby were
established about 44 formants of Turkic origin and analyzed 118 lexical units of Turkic origin recorded in
Webster's etymological dictionary «Webster’s International Dictionary». The results obtained during the
analysis of Turkisms contribute to the solution of general or specific issues in the process of adaptation of
language units and can also be used in comparative typological studies, complementing the actual material of
intercultural communication of the interaction of languages in word formation, translation theory and linguo-
country studies. Trying to classify them by semantic characteristic allowed to define the following semantic
series: «Humany» - ayatollah, bashi-bazouk, beebee, mullah; «Life» - angora, macramé; «Food» - caviar,
kefir, vogurt; «Clothes» - caftan, gilet; «Plants» - bergamot, taiga; «Animals» - jackal, irbis; « Tool
punishment / Weapon » - kurbash, yataghan.[18]

As a result of analysis of Turkic borrowing were established about 46 word formation with the word
turkey and 21 word-formation with word Turkish, for instance: turkey-cock, turkey foot, turkey wing,
Turkish delight, Turkish knot.

There are several words and word combinations with the beginning of word Turkey from the English
Russian phraseological dictionary published in1984 by A.V. Kunin had explained further:

Turk-typok, Typuanka 1) young turk- uct MiaxoTypok; 2) myTia. HEMOCTYLIHBIA peOCHOK. 3)mpes.
JUKHN,HCYTIPABIICMbIA  4eOBeK. turkey- HHIIOK, amep. »kaproH-ueyaada, mposad, turkey-buzzard
soon.rpud-unaeiika; Turkey -corn-kykypyza, turkey red- spko «kpacueiéi 1BeT, turkey-hen-
nHachka;turkey-poult-ungromonox; Turkey-stone- ocenox; Turkish-delight-paxar-myxym; Turkish towel-
MoxHaroe monoteHue; Turkic-tropkckmii; Turkism-typeukuii oOpa3 xusam; divan-taxra, AWBaH
(3akoHOJATECIBHOC, AMUHHUCTPATHBHOC WM CYACOHOC YIPCIKACHUC B HCKOTOPBIX CTPAHAX MYCY/JIbMAaHCKOTO
Bocroka), auBaH, COOpPHHUK BOCTOYHBIX CTHXOB.

The word divan has different meanings such as judicial institution in some countries of the Muslim
East, and like furniture. Here is an interesting information from The Design History Society published by
Oxford University Press. The article studies the mutual factor of Ottoman Turkish and American interiors in
the growth of soft furnishings. Soft furnishings is original in relation to it affects a direct and physical
interaction between the part of furniture and the body, although at the same time it is a piece of public space
where social interactions took place. The concept of body convenience will provide as a common thread in
understanding the origin of the expression «American style» in modern Turkish language and «the Turkish
chairs» in Victorian American till 19th century. It is interesting that English vocabulary has several meanings
using of words as sofa, ottoman and divan .[7]

The analysis of some works of fiction also allows to complete that Turkic loan-words are often used in
the following situations:

-to create a certain atmosphere that spreads and points out the specific features of the colorite of the
countries of the East and Asia:
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-It was six in the morming when Mr. Parker Pyne left for Persia after a stop in Baghdad. Completely
mad. She lives there at Shiraz in a big native house. She wears Eastern dress. A big divan was placed against
the wall and on it reclines a striking figure.

-using of Turkic borrowing in literary fiction:

-catch a Tartarl) BcTpeTHTh NPOTHBHUKA HE TIO CHIIAM; MOJYYHTh PEIIUTEIBHBIN OTHOpP, 2) B34Th B
JKeHBI cyinyio Gyputo, merepy. A poor good-natured ..creatur, as went out fishing for a wife one day and
caught a Tartar. “Ch. Dickens, Barnaby Rudge, chapter LXXX”-9toro moGpsika...... MOKHO TIOKAJICTh.
Hckan xeHy u momancs KCHUICS Ha cyiued merepe.- You must give up flirting ;my boy, if I mistake not,
you'll find you've caught a Tartar “FI. Marryat, “The Blood of the Vampire’, chapter XIV”’-bpocekre
BOJIOUUTBCSA 32 KXKIOH 100KOH, MOH Malb4HK, a TO,HE MPHUBEAN OOT, BaM MPHUICTCSA KOPOTAaTh BEK C KaKOH-
HUOYIb BEABMOH.

-cold turkey 1)Adv, phr, aMepukan. sxapr. moJ BIHSHHEM MHHYTBI, HC pa3AyMbIBas; O3 MOATOTOBKH,
0e3 mpexynpexkacHus. You said that you and Kirby went to see Dr.Babb cold turkey , that you didn’t
telephone or have any appointment. “E.S. Gardener, The Case of the Screaming Women’, chapter V7 -Be
ckazamu, uto BMecte ¢ Kepbu ornpasmmice k goktopy ba00y, He mpeaynpeaus ero O MpeAcTosAeH
BcTpeue. Bel He 3BOHMIN AOKTOPY 3apaHee W He morosapuBaivck 06 sToMm BusuTe.-He had been kicked out
of NCO School point blank, cold turkey. “J. Jones, ‘From here to Eternity’, chapter XXXVIII” - Ero
BBITHAI M3 CEPIKAHTCKOH INKONEI, cpady, He mpeaynpexacHus. [Kunin A.V., 1984.] 2)noun, amep. xapr.
XOJIOAHBIH, paBHOAYINHBIN ueioBek. He was ...what we call a grouch-face, a drizzle-puss, a wet blanket, a
cold turkey. “E.S. Gardner, ‘Some Women Won’t Wait’, chapter XXVIII” -buxnenn Obln.... BOPUYH,
MOPTSLIHHI BCEM HACTPOCHUE, XOJIOAHBIH, PABHOAYIIHEIN YETIOBEK 2) amep. sKaproH Jerkas J00b4a, JKepTBa,
YENOBEK, KOTOPOTO JKACT MOPaXECHUs Wik rudens; uto-n. [IpoBanuBmeecs, He nmepmee yenexa- < Sam’ 1
said, ‘I don’t know where to find anybody who would put money into a play that’s already a cold turkey” “E.
Caldwell, ° Call It Experience’, chapter XVIII”- Cowm,-3amerwi s-HE3HAIO, TAC MHE HAWTH 4YCIOBCKA,
KOTOPBIH cTan (PUHAHCHPOBATH VKE OJUH pasnpoBanuslnyiocs meecy.A cold turkey for the enemy- Jlerkas
Jo0blMa I TPOTUBHHKOB. 3) skapr.amep. Jlumenune HapkomaHa HApKOTHKOB (BO BpeMs JICUCHUN),
MPEKpaLICHUE YIOTPOOICHHU HAPKOTUKOB (Oe3 MexuimHckoro BMemareapctsa) Joe did a cold turkey- ko
OpOCHIT TPUHUMATh HAPKOTHKH.

-talk turkey- pasr. 1) Bectu aemoByro Oeceay.You can have anything you care to ask for. Anything,’
he repeated. ‘Ah,” said Dr Obispo, ‘now you’re talking turkey.” “A. Huxley, ‘After Many a Summer,” part II,
chapter. X”- Ilpocute v MeHs Bce, uTo xoTtute- moBTopmi mucrep Croiit.-Bor 310 nenmosoit pasrosop —
ckazan gokrop O0ucno.2) rooputh mpsmo, Hauucrory.l want to talk cold turkey to you, man to man! “K.
Vonnegut, ‘Cat’sCradle”™ 5 xoTen mOroBOpHTE ¢ BaMH CO BCEH OTKPOBCHHOCTBIO, KaK MYJKYHHA C
MY>K4YHHOH.

Turkey -cock As red as a turkey-cock- kpacusiii kak pak. He was sorry for Mac Gown! There he sat,
poor devil!- with every one getting up all round him, still; and red as a turkey-cock “J. Galsworthy, ‘“The
Silver Spoon’, part III, chapter VIII” -Emy Gbu10 xanme Mak-I'ayna. Bee Bokpyr Hero Bcraiu, a GegHsra
CHICN HCTIOABIKHO, KaK KpacHBIN pak. [18]

The study of foreign vocabulary more extensively, the study of linguistic borrowings, presents a serious
interest for linguistic analysis and other sciences. Purely linguistic issues related to this area are connected
with the issues of «purity» of vocabulary, and In many works, are reflected in conjunction with the problems
of cultural and socio-economic contacts between countries and people. Historians, philologists, public
figures, writers, critics have always been keenly interested in the processes of penetration of foreign
vocabulary into given language and its further expansion and use, expressing their views on the acceptance
or non-acceptance of certain words, and very often these statements and arguments go far beyond the
linguistic sphere — expanding to the field of ideology, politics, sociology etc.

It is necessary to point out at this point of discussion, that the concept of borrowing indicates the
process of moving different elements from one language to another. Different elements are understood as
units of different levels of the structure of the languages - phonology, morphology, syntax, vocabulary and
semantics. [14]

Conclusion
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Thus, as a result of communication with different cultures, it is observed that the Turkic borrowed
words included in the English language not only enrich it with new concepts that do not have this culture, but
also undergo morphological and phonetic changes, have lost their previous image and become an integral
part of the vocabulary of English language. [17:146]

The co-existence of different languages indicates that borrowing is a universal fact of language whose
linguistic essence allows to determine the absolute or relative chronology and their entry into the system of
different languages. Turkisms, closely related to the lexical and semantic system of the recipient language,
expand the corpus of language units of English and other languages, indicating the ways of penetration and
the degree of adaptation. this takes into account the regularities of the lexical and phonetic potential of the
language. The intensity of contacts between the Turkic peoples and the English and the reflection of
interaction processes in the English language contributes to the emergence of turkisms in certain cultural and
historical conditions that are characterized by the presence of several thematic groups.
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A .C. Aguosa, III.A. Xamurosa
AFBLIIBIH TITIHAET TYPKU3MAEPAIH naiiga 00JybIHLIH TApUXH cedenTepi

Maxkanaga afbpUIMIBIH TUTHACTI TYPKI KIPME CO3ACPIHIH  OCHIMICITYIHIH MaHBI3IbI
KOPCETKILITEPl KOHC ONAPIbIH AFBUIIIBIH TLMIHIH OPTYPJIl CO3AIKTEpiHAC (TYCIHIIpME,
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STHMONOTHABIK, (ppasconmorusanbik) OemiHyl, COHOAH-aK ONApABIH OPTYPIl KePKEM
LIBIFAPMANIAPAA KOJAAHBLIYBl KApacThIphLIaAel. Timmik OalmaHeicTap TIAAIK, MOACHU
JKoHE Tapuxu (aKkTopaapAbIH 63apa JPCKCTTCCYIHCH KOPIHEAl JKOHC MOICHHUCTAPAIBIK
KaphIM-KATBIHACTBIH MAHBI3Abl MPOIECI OOJBIM TaObIIAAel. Typal TLIACPAS TUIMIK
MEXaHU3M PETIHAC OCICCHAI KOIAAHBLIATHIH TYPKI JCKCHKANBIK ICMCHTTCPIHE CPEKIIC
Hazap ayJapy KaKeT CKCHI aWTelIafgsl.. Makamaga opTypii TULAEpAl CATBICTBIPY
JKANMbITAHFAH, KIpME ce3aep -0y Tinaiy omOeOan (akTici, OHbIH JTHHTBUCTHKAIBIK, MOHI
ONIAPABIH OPTYPNL TILAASP SKYHECIHE KIPYIHIH a0COMIOTTI HEMECE CaIbICTHIPMAIBI
XPOHOJIOTHSICHIH AHBIKTAyFa MYMKIHIIK Oepeal. Aymsl TUIAIH JCKCHKA-CEMAHTHKABIK
JKYWECIMEH ThIFBI3 OAHNAHBICTB TYPKU3MACP €HY JKOMAAPBl MEH OCHIMICTY IOpPEKeCiH
KOPCETS OTBIPBIN, AFBUIIIBIH XOHC 0acka TUIACPAIH TUIAIK OIpIIKTEPIHIH KOPITYChIH
KeHehTeal. by TINAiH JEKCHKAIBIK KOHE (DOHCTHUKANBIK QJICYCTIHIH 3aHIbITBIKTAPBIH
eckepeni. Typki kipMe ce3aepi TEK TYPKI CO3ACPIH FaHA €MEC, COHBIMEH Karap KONTereH
TYPKI TIAACPl APKBLIBI AFBUIMIBIH TUTIHE CHICH >KOHE AFBUIIIBIH JICKCHKOTPA(PUSIIBIK
KO&3CPIHIC KOPIHIC TanKaH apad >KOHC MOHFOIL, MapChl, Tarap, 630K, Ka3aK TLIACPIHACT
JACKCHKAJIBIK 3NEMEHTTEPAl A¢ KamTuabl. Ochuiaiiina, TYPKHU3M aFbUIMIBIH TUTIHE TYPKI
TIJIICPIHEH HEMEce e3apa TYBICTBHIK KO31HE KapaMacTaH TYPKI TIAACPl apKeLIbl €HICH
CO3ACPTe, SIFHU 63 TAPUXBIHAA TYPKI KE3¢HI Oap Co3Aepre KaThICThI.

Tytiin co30ep: TYPKiI KIpME CO3ACPiHIH CCMAHTHUKAIBIK KATCTOPUANIAPbI, ACCHMUILILHS,
Hleirbic co3aepl, KipMe CO3ACP NPOLECI, JMCMHIH MOACHU KOPIHICI, aFbUIIIBIH TLIIHIH
CO3AIKTEPI.

A .C. Aguosa, III.A. Xamurosa
Hcropuueckne npeanochbIKH BO3HHKHOBEHUS TIOPKH3MOB B AHTJIHICKOM A3BIKE

B cratee paccMaTpuBAIOTCA BAXKHCHINHC TMOKA3ATCAM  AJaNTalMH  TIOPKCKHUX
3aMMCTBOBAHHUN B QHIVIMMCKOM SI3BIKC M WX BBIACIACHHC B PA3IHYHBIX CIOBAPSIX
AHTJIMHACKOTO SI3bIKA (TOJKOBOM, 3TUMOJIOTHYCCKOM, (DPa3coJOrHUCCKOM), a TaKKE HX
HCTIOIB30BAHUC B PA3HYHBIX XYI0KCCTBCHHBIX HPOU3BCICHUIX. S3BIKOBHIC KOHTAKTHI
MPOSIBIISIFOTCS. BO B3AMMOACHCTBHH SI3bIKOBBIX, KYJbTYPHBIX H UCTOPUICCKUX (HPAKTOPOB U
MPEACTABISIOT COOON BAXKHCHIIMI MPOLIECC MEKKYIBTYPHOH koMMmyHukanmu. Ocodoro
BHUMAHHUS TPCOYIOT TIOPKCKHE JICKCHUYCCKHUE JICMCHTBHI, AKTHBHO WCIOJB3YCMbBIC B
Pa3IUYHBIX SI3BIKAX KAK SI3BIKOBOM MexaHu3M. B craTee 0000IIACTCS COMOCTABICHUC
Pa3IUYHBIX S3BIKOB, MOKA3aHO, YTO 3aUMCTBOBAHKC SB/SICTCS YHHBEPCAIBHBIM (DaKTOM
SI3bIKA, SI3BIKOBAS CYIMHOCTh KOTOPOTO TO3BOJSCT OMNPSACIUTh AOCOMIOTHYHO HITH
OTHOCHUTCIBFHYIO XPOHOJIOTHIO X BXOXKACHHSA B CHCTCMY Pa3HBIX S3BIKOB. [FOPKHU3MBEI,
TECHO CBA3AHHBIC C JICKCUKO-CCMAHTHICCKOM CHCTEMOH S3BIKA-PCIIUIHCHTA, PACIIUPSIOT
KOPIYC SA3BIKOBBIX CAWHWL AHTJMHCKOTO U APYTHX S3BIKOB, VKA3bIBAsS IIYTH
MNPOHUKHOBCHUSA W CTCNCHb azantamud. [IpH 3TOM VUIUTHIBAIOTCS 3aKOHOMCPHOCTH
JACKCHYSCKOr0 # (POHCTHUYCCKOTO TMOTCHIHANA S3bIKA. TIOPKCKHE 3aMMCTBOBAHHS
BKJIFOUAIOT B CCOsl HE TOJIBKO TIOPKCKHE CJI0BA, HO U JICKCHMYICCKHUE JICMEHTHI apabCKoro u
MOHTOJIbCKOTO, Ilepcnackoro, Tatapckoro, y30CKCKOro, Ka3aXCKOTO MMPOUCXOKACHHUS,
KOTOPBIC TPOHUKIN B AHTTHUHCKAN S3BIK HUCPE3 MHOTHC TIOPKCKHUC S3BIKM W HAILIH
OTPAKCHUE B AHTJIMHCKUX JICKCUKOTPA(UICCKUX UCTOYHHUKAX. Takum 00pazom, TIOPKH3M
OTHOCHTCS K CIIOBAM, BKITFOUCHHBIM B QHTVIMHCKUH S3BIK U3 TIOPKCKUX S3BIKOB WM UCPE3
TIOPKCKHC S3BIKH HC3AaBHCHMO OT WMCTOYHHKA B3aMMHOTO POJACTBA, TO CCTh K CIOBaM,
HUMEIOIIUM TIOPKCKHUH 3Tall B CBOEH HCTOPUU.

Kniouegble c106a: CEeMaHTHUICCKHC KaTCrOpyuHr TIOPKCKOTO 3aMCTBOBAHUA, ACCUMMIIALINS,

BOCTOYHBIE CJIOBA, MPOLIECC 3aWMCTBOBAaHM:A, KYJIbTYpHAasd KapTHHA MHpa, CIOBapU
AHTJIHHUCKOIO A3BIKA.
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KampIKTBIKTaH OKBITY JKAFAAHBIHAA (PU3HKA MeH MeXaHHKa cadaKrapbiHAa
IEKTPOHABIK MaTdgopmajapabl nangajiany

Maxkanaga KammbIKTBIKTaH OLTiM Oepyre apHajraH 3aMaHayd LHHQPIBIK CECPBUCTEP
OKBITYIIBLIAPFA OKY Ca0aFblH TONBIKKAHIBI KYPYFa, CTYACHTTEPAIH OlmiMi MEH 1CKEPIIITIH
TCKCEPYAL JKY3ere achIpyFa, opOip OLTIM aTyIibl YIIiH OKBITYIBIH KEKES capaiaHrad OLIiM
Ocpy TPACKTOPHSICHIH KAIBIITACTHIPYFa KOMEKTECEII.

Tytiin co30ep: WHTECPAKTUBTI SICMEHTTEP, KALIBIKTHIKTAH OKBITY IUIATHOPMACHI-OYI
KOMITBIOTCPIIK OaraapnaManapAbl e3apa OalIaHbICThI KCUICHI, 3JACKTPOHIBIK OLIIM
Oepy pecypcTapbl OKY akKMmapaTblH YCBIHY MYMKIHIITIH aHTapibIKTal KeHEHTE,
pecypeTap - CTaTHKaIbIK KYypC MAaTEpHANAAphbl, ONCYMETTIK TCHIAIK, HWHBAPHAHTTHI
(uageddepentTi) onapapiy Genrimi Oip AMIAKTHKANBIK SKYHEAC KY3€re achIPbLIATHIH
KCHICTIK MCH YaKbITKA OPHAJIACYBI.

Kipicne

AJNIBIMEH «KAIUBIKTBIKTAH OKBITY» JCTCH YFBIMFA TOKTATATHIH OO0JICaM, KAIUBIKTHIKTAH OKBITY -
aJgaMHBIH OLTIM aIyFa JKOHE aKmapar ajayra JereH KYKbIKTAPbIH ICKE achIPATHIH Y3AIKCI3 OiniM Oepy Kykiecl.

KambikTbikTan OKpITYAbI YHBIMAACTHIPYIBIH 3 TYpal Gopmackr Oap:

1) onnaiie (CHHXPOHIBIK);

2) o daiit (ACHHXPOH/BIK),

3) BeOuHap.

OnnaiiH peXUMAET OKBITY JETCHIMI3 — WHTCPHET PECYPCTApPHIHBIH KOMETIMEH aFbIMAAFbl YaKbITTa
Oenrim Olp KAIIBIKTHIKTA MYFAITiM SKPaHbIH KOPY apKbLIBI OKBITYIbI YHBIMAACTHIPY (HOpPMACHL.

Oddnaiin pexxuMaeri OKpITY ACTCHIMI3 - HHTEPHET PECYPCTAPBIHBIH KOMETIMEH (3ICKTPOHABIK MOIITA)
MYFalliM MCH OKYIUBI apachIHAAFbl aKIaparT alIMacyAbl KAMTACHI3 €TYIe MYMKIHOIK OCpeTiH OKBITYIbIH
dhopmacsi.

BeGunap aereHiMiz - HHTEPHET KEIUICPIHIH KOMETIMECH CEMHUHAPIAP MCH TPSHUHTEP 6TKI3y (HOPMAach.

Kobanviy makcammapel meH MinOemmepi

KamnpikTbiktad OKbITY - Oy YHPCHIHIKTI OlmimM OSpy MPOLECIHIH OapiiblK 3ACMCHTTCPIH CakTai
OTBIPBIN, OLIIM ATyIIbl MCH OKBITYIIBIHBIH ©3apa KAIIBIKTHIKTAH ©3apa 1C-KUMBUIBI (KaHA TaKBIPBIIITHI
KAIIBIKTBIKTAH OCHHE JOpICTEpPMEH 3epAeney, CeMHUHapiap, (U3HKATIBIK 3€PTXaHATBIK MPAKTHKYMAAD,
TancepMaIapasl OpbiHAAYy, Oakpiiay, Oann KOw). by peTre koibLiFaH MakcarTap MCH MIHACTTEPIl 1CKE
aceIpyra MYMKIHOIK OCPETIH akKmapaTThIK >KOHE TEICKOMMYHHUKALMIBIK TEXHOJNOTHAIAP KYpaiJapsl
CCKEPLICI.

du3uKka epeKIe OpeIH anagbl, OIEMHIH FBUTBIMH OCHHECI TYpanbl TYCIHIK KANbIITACTHIPAABI. TbITBIMHU-
TCXHUKANBIK TMPOTPECTIH HETi3l peTiHae (U3UKa MEH MCXAHWKA FhUIBIMH OiTIMHIH T'YMAaHHCTIK MOHIH
KepceTeal, OHBIH MOpPalbIBIK KYHABUIBIFBIH 0aca KepceTeOl JKOHE OKYIIBIHBIH IIBIFapMAIIbIIBIK
KaOlIeTTePIH KATBIITAaCThIpabl [1].

dusnka MCH MCXAHHMKAJAFbl KAIIBIKTHIKTAH OKBITYIBIH CPSKIICTIrl - Oy CTYACHTTIH 1C-OPEKETTIH
OeICeHAl JaMYBIH, ©31HIH KYIIl MCH OLTIMIH TEKCEPYiH, KbI3BIKTHI MIBIFAPMAIIBIIBIK iC-IIapanap MEH KapbIM-
KareiHaC TaOYBIH, 63 ICIH TAaHJAN, OHBl HAKTHl MATCPUANIBIK HOTHKE TYPIHAC TOJBIKTHIPY VINIH >KaFgai
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»kacafiapl. Kambikreikran 6iiM Oepyre kelny kasipri Oi1iM Oepy »kyiieci yinH ceiHFa aliHangsl. byn 6imim
ATy IIbIFA JKAHA JaFIbIIapabl UTCPY /Il KOHE TAHBIM MPOLCCIMCH aHAIBICYFA KETUIAIPYAI KAMTAaMachl3 CTSAl
[2].

du3uka MEH MEXaHHUKa KYPCH - OYJ1 JOTHKATBIK TYPAC KYPBLIFaH cabakrap Kykeci.

Oxy mporieci 6iiM Oepyre emec, 63 GeTiHIe O11iM any YIIH AaF AbLIapAbl JAMBITYFA OarbITTAFAH.

dusnka KOHC MEXAHHMKA KyPChl JOWCKTI, KE3CH-KC3CHIMEH 3CPTTCY JIOTHKAJIBIK OiIay 9MICIH
JambITaabl, Ou3rka MCH MEXAHHUKAHBI 3CPTTCICH KE3AC FAHA CTYACHT 631HE KAKCTTI OLTIM il (PU3HKAITBIK
3aHIBLIBIKTAPABL OWan Tady MYMKIH €MEC ACTCH CCHIMIC He OOJBIN, O CrKCH-TCIIKEHI KOHE OabIIThI
SUSITKCPIIIK JKYMBICTBIH HOTHKECI CKCHIHE KO3 KeTKi3eal. Du3mKa jKOHC MEXaHHMKA - AKbLI-OW KAOLICTTCPIH
JAMBITYIBIH, AKMAPATTHl TAIAayAblH MHPAKTHKAJIBIK JAFABLIAPBIH YHPETYAIH, ©31H-631 OKBITYIBIH KOHC
OKYILIBLIAP/IBIH ©31HAIK KYMBICHIH BIHTAIAHIBIPYABIH KyaTThl Kypassl [1].

Herisri minger: Gojammak MamMaHJApFa FhUIBIMU-TCXHHUKAJIBIK aKIapaTThl Oaraapiayra, (U3UKAIBIK
MPUHLMIITED MCH 3aHAAPABI, COHAAN-aK Oap KYMbIC ICTCHTIH TCXHOJIOTHSIAP CANACBIHAAFbl (DHU3HKA JKIHE
MEXaHHKA JKaHATBIKTAPAbIH HOTHKEICPIH Mai ananyFa MyMKIHIIK OepeTiH ipremi (GH3HKATBIK JAHbIH IBIKTHL
KaMTaMachi3 €Ty OOJIbITT TaObLIAIbI.

dusnka MCH MEXaHHUKA Ky PChIHBIH OaF1apamMachl MbIHAJIAP bl KAMTHIbI:

® KypPCTHIH Oapablk OeniMAepiHAe HETi3r GHU3HKATBIK TCOPHSIAPIBI 3¢PTTEY;

® CCCITIH AYPHIC LICITY >KOJIIAPBIH Tady;
®  O37IK JKOHE KEKE KYMBIC;
® 3CPTXAHATIBIK )KYMBICTAPIBI OPBIHAAY .

KainbIKThIKTaH OKBITY KE31HAS 3CPTXAHAIBIK JKYMBICTAPABI JKYPri3y HBICAHAAPHI MCH QAICTEPl KENeCl
cumnarraMajapra ue:
® 3CPTXAHAIBIK KYMBIC 3CPTTCY KYMBICTAPBIHA JKAKBIH;

® KATaH YaKhIT IICT1 JKOK;

® KUBIHBIKTAP TYBIHIAFAH JKaFAaia KCHEC OCpy MYMKIHIIT;

® IIAFBIH TOMTAPMCH JKYMBIC, HOTHKEICP Il YKBIMIBIK TANKBLIAY, TIKIPUOE aaMacy;
® JKaH-’KAKThI TAIICBIPMAJIAPABIH OOJTYBI.

3epTXaHATBIK dKYMBIC KAIIBIKTBIKTAH KYPri3UICTIHIIKTCH, O YIIIH MbIHAHAAH JKaF qafinap KaxkerT:
® KOHABIPFBLIAPIBIH MOJCIBACPI KOPHEKI, KayiIci3, HHTCPAKTUBTI;

® OKBITYLIBI HYCKAYaphl TYCIHIKTI (TCOPHIBIK KOHE MPAKTUKABIK MATCPHA).

Tanceipmanapapr 1einy OofibiHIIA cabaKkTap OHMANH-PEKUMAC (CTYACHT KAWTaAaH KOpe alaThlHIAM,
MIHAETTI Ka3BIIYBIMCH) OTKI3LMyl THIC, OHJA TANCHIpMAaNapisl TalAay >KYPri3iieai, MIHAETTI TYypAe Kepi
Gatinaneic (dar, popym) Gomysl THic [2].

®dusnka MCH MCXAaHWKA MOHIHIH OKBITYIIBICH OKY MPOICCIHIC WHHOBALMSIBIK TCXHOIOTHSIAPIBI
WUrepyl KEPEK. OWBIH AWU3AWHBI, MU IIAOYBLIbI, KCUCTEP, TPCHUHITEP, CHUTYALMSUTBIK Talay, YKBIMIBIK
MIBIFAPMAIIBIIBK IISIIMACP 9JicCi KoHE Oackanap, eMTKEHI onap HETi3rl KY3BIPEeTTUTIKTEPAl AaMBITAIBL,
KOCIOH JaFIpLIap/ bl KAIBIITACTHIPAIbI, KA3IPTI KaFJai1a sKYMBICKA JalbIH O0IaIbl.

Oxy GapbIChIHAA KAKETTI aKpLI-0H SPCKETIHIH IIBIFAPMAIIBIIBIK CTHIIH, KOCION OHIay AblH KaCHSTTEpl
MEH KACHETTCPIH KAIBINTACTHIPY OLmM amyaslH Oapiblk KYHECIMEH, KOJJAHBUIATHIH (opmanap MEH
oaictepmeH aHbIkTanaapl. OKBITY MPAKTHKACH OaKamaBp Aaspiayia KY3bIPETTUIIK TICLIAL ICKE achIpy OKY
MPOLICCIH ©3repTyAl, WHHOBALMSJIBIK MMEAATOTHKAIBIK TCXHOJOTHUSIAPAb MAMJANaHyAbl Tadal CTCTIHIH
kepcereai [3].

173



BECTHUVIK KI'i1Y Net (32) 2021 e.
Pazden 6. «3koHoMuka. ObuwjeobpasosamenbHbie U hpyHOaMeHMasbHbIe
ducuyunnuHbI»

OKBITYJbIH MHHOBALMSIBIK TCXHOJNOTHIAPHl CTYACHTTEPAIH OOMBIHAA KAHA KOHE CTAHTAPTTHI EMEC
JKaralaapra AyphIC JKAKBIHAAYFa, OJapAbl THIMAI MIEMYyre MYMKIHIIK OepeTiH pedIeKCHBTI, TANAAHATHIH
ofyiay bl AAMBITATBIH Ma3MYH/bI O1TIM MEH JarIbUTAPAbl KAIbIITACTHIPAIbI. OP OKYIIBIHBIH KEKS OaChIHBIH
MIBIFAPMAIIBIIBIK JAMYBl KOHC KOCIOM KY3BIPETTUITIH KANBINITACTBIPY VIOIH OFAH OKBITYAA 3UATKEPIIK
facTaMaHbl KOPCCTYAIH HAKTHl MYMKIHIIKTEPIH, MYFATIMMCH OIpAci OCICCHALTIK KYKBIFBIH, MAKCAT KOKIbI
FaHa cmec, OuTiM Oepy akmapaThlH TYTBIHVIOBL MO3ULMACHIHAH 63 OIMIMIH JKAacayIUBIHBIH MO3HWLUSACHIHA
aybICYbI KAMTaMAachI3 €Ty KakeT [4].

O3 KYMBICEIMBI3ZA OUTIM  aNyIObBIIapAel  OKBITY YINIH Keleci OHMadH — miardopManapast
HalJanaHaMbl3:

Zoom -0yn1 Skype anamorel, Oyn onumg Oacrankeaa OipHENmIe  KaTbICYIUBLIAP — YLIIH
oetinekoHpepeHusiap yunH kacanrad. Hycka 100 agamra peiin Mymenep yioiH akpIChl3, TeK VakpIT, 40
MUHYT iiHae OclHe aFbiHbIHA MIeKTeyaep Oap, Gipak Oy MIEKTeYAl aKbLIbl HYCKAHBI CATHIN a1y apKbLIbI
anpin Tacrayra Oomaze, Oyn miHgerti emec. JKaHa marepuaimbl TYCIHAIPYAS, MOCENCACPAl IICIIYAC
KOJJAQHYFa bIHFAIIBL.

Google classroom — Oy mathopma TEriH KOHE KaKChl skymbIc icTehal. Mo ockiHaal koMmaHusIaH
IBIKKaH Oyn eHiM OimiM Oepy Mekemenepi YunH apHaiiwl xkacamradH. Ci3 opTypni caGakrapibl, cypakrap
MEH TalChpMaTIapAblH HYCKATAPBIH YHBIMAACTBIpa anackl3. Kes-kenreH maiizanaHymibl OHBI T€3 MEHIEpin
TYCIHE aIa/bl.

Platonus kyiieci - kexeci mpOLECTEPl ICKE aChIpyFa MYMKIHIIK Oepei:

e OlmiM anyIbIIapael OKBITYIIBLIAPFA IOHACPIE TIPKEY;

® OKY KOHE JKCKE YKOCTIapIapAbl KATBIITACTHIPY;

® aKaICMUSUIBIK AFBIHAAPAB! KATBIITACTHIPY,

® aKaICMUSIBIK KYHTI30EnEepAl KYpacTopy;

e OLmiM amyIbIIapabIH aFBIMAAFB, APATBIK )KOHE KOPBITBIHIBI ATTCCTATTAYbIH YHBIMAACTHIPY

e OLTIM amyIBLIAPIBIH OKY KETICTIKTCPiIHIH 0a3achliH KAIbIITACTHIPY;

® OKY-OMiCTEMENIK MaTCPHATAAPIBI JKYKTEY;

e OLmiM amyIbIIapabIH, KBIBMETKEPIICPAIH, OKBITYIBUIAPABIH KAPTOTCKACKHIH KYPri3y;

® HAKTHl YaKbITTaFbl ECCNTEPAIH OPTYPII TYPICPiH KATBIITACTHIPY .

Whatsapp - Oy1 MHTepHET apKpLibl maiJaJaHyIIbIap apachlHAAFBl JKEIACT Xxadap ajamacy HeMece
skeaea xabap anvacy kytiecl. MaTiHAIK xalapaapAsl, TYPJl CypeTTepAl, ayauo KoHE OciiHe skas0amapabl
JKoHE T. 0. xKibepyre MyMKIHAIK Oepeni.

Google Meet - byn OusHECTIH KOKCTTLIIKTEPIHE Kayarn OSPETIH KOHE Ml AaIaHy IIbITAPFA BIHFAN/IBI
JKOHE KAYIICI3 KOJ JKETIMALTIKTI KAMTaMachl3 eTeTiH OckiHe ke3aecy aimaHsl. IlakeIpelirad KaThICYIOBLIAP
KE3 KCIANCH 3aMaHayd Opay3epaiH KOMErIMCH 63 KOMIIBIOTCPJICPIHCH OHJIANH-0CHHEKOH(DEPCHIUIIAPTa
KOCBILJIa a1a/(bl KOHE KOChIMINA OaFqapaaManapra Kipyal KaKeT STHeh .

RAR - Oyi apxuBTik (aiiaaapeiHeiH Oip TYpi, SFHH OHBIH KypambiHma Oacka daitngap Oap. bya
thopMaTTeIH 6acThl APTHIKIIBIIBIFBI-KCHICTIKTI YHEMICY, OUTKEH] akmapar "opaarad" typae Oomagsl. RAR
(hOPMATBHIHBIH APTHIKIIBLTBIKTAPHL:

® MyparaTThlH MaKCHMAJIbI MOIIIEpi, OHAAFH (palingap CHAKTHL, iC KY31HAEC IIEKTEYCi3;

® KeIl TOMIBIK MyparaT KYpy KapacTepbUiraH (OipHere OeTiKTeH TypaIsl);

e ApXUB Ma3MyHbIH NIAPOJIEMEH KOPFay KApacTHIPBLIFaH;

® KaTeNCPal TY3CTY KAPaCTHIPHIIFAH.
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Webex Meet - Cisco Webex Meetings nemece Webex Meetings-Oyn OciiHekoHpepeHIMANAp MCH
OHNIAMH JKHHATBICTAD KYpyFa HEMEce ONapFa KOCBUIYFA MYMKIHAIK OCEpeTiH KOMMYHHKALMSIBIK
GarmapraaMansik kacakrama . Cisco Oaraapiamacel KOMIIBIOTEPIIEP MEH MOOHIBAL KYPBUFBLIAP YIIIH KOJ
SKETIMAIL 3KOHE KCHCEACTI OHIMIUTIKTI KAKCAPTY YIIIH 6T¢ YKaKChI.

Kopuvimwvinowl

KalbIKTBIKTaH OKBITYABIH APTHIKIIBLIBIKTAPBI:
e bijiM anymbLIapapiH KEKE CYPAHBICTAPbIH KAHAFATTAHABIPY,0KY HMPOLECCIH KYPYABIH HKSM/I KECTECI

e bimim anymeuiapsiH bIHTACH MEH OCICCHALTITIH apTTRIPY
o OKy MPOLECIHIH HITHXKEILIITIH apTTHIPY

e bimim Gepy kyleci KbI3METKEPIIEPiHiH KociON KY3BIPETTLUIIK CIEKTPIH KEHEHTY, O11iM Oepy
CalachIHAAFBl HHHOBALTMSUIBIK, 931 PICMETICPMEH TaHBICY MYMKIHIIT1

o JKemimik nearoruKaibiK KaybIMAACTHIKTEL KATBIMITACTHIPY, JKOFAPHI OLTIKTI MAMaHJapJaH KCHEC
JKOHE aKIapaTThIK MAaTCPHATIAAD any MYMKIHIIT

e DKOHOMHKANBIK THIMALTIK: KOCBIMIIA KOCIOTIK Olmim Oepy GaraapiaManapbl OOMBIHINA OKBITYIbI
YHBIMAACTHIPYFaA JKOHE OTKI3YTC apHAIFaH OIOKET IBIFBIHAAPEIH KBICKAPTY

KalibIKThIKTAH OKBITYIbIH KEMILLTIKTEpI:
o KarmbikTeiKTaH GLTiM OEPY Il KY3€Te aChIPYIbIH Cara CTAHAAPTTAPh MCH 9IICTEME/ICP] COHBIHA
JCHIH 931pJcHOCTCH.

o OKyIbIHBIH KEKE OACBIH COMKECTCHIIPY MACEICCI MICIIIITCH KOK,
e Kareicymsinap MeH MyFatiMICP apackblHAa HAKTH OAHIaHbIC KOK,
o OKyILIBIHBIH KaTaH 631H-631 TOPOHUECY1 VHAC 5KaKChl TCXHUKANBIK KaOABIKTHI KAKET CTSI.

o KemnrereH xaraainapa OKYIIBLIAPAbIH 631HIK TAHBIMIBIK 1C-OPSKETIH OKY-3JICTEMETIK
KaMTaMachl3 €TV JKETICTICHAL.

e DICKTPOHIBIK OKBITY OaFaapiamMaiapbl MCH KYPCTAPBI OPJAMbIM KaKChI 931PJICHOCTCH KOHE GapIIbIK
XaJTBIKAPAJIBIK TANANTAP bl KAHAFATTAHABIPMANIbI.

e bapsbik MOHACP KAIIBIKTAH YCHIHBLITYBl MYMKIH €MEC.

Y ChIHBICTAP: KALUBIKTAH OKBITY KE3iHAEe HHTEPHETTE KAJIAl KAYiICi3 :KYMbIC iCTey KepeK
KawbikThIKTaH ca0aK 6TKI3y YIUIH KAXkKeTTi mapasap.

o CiaTemeHi Oerae agaMaapra Taparnay

o OKBITYIIBIHBIH [a,CTYACHTTIH JC TET1,aThl ,9KCCIHIH aThiH HAKTHI JCPEKTEPIH CHI131HI3

e Ewmec, enemey xocy ommusuiaper " Kyty 6enmeci” cTyJeHTTEpAIH TI3IMIH TEKCEPYTe MYMKIHIIK
Oepeni.

e bBapirik KaTeICYIIbLIAD KUHATFAHHAH KeHIH KOHQEPCHUMSIAPFA Kipy Al 5KaObIHBI3.
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ManpganaHbiNFaH saebueTTep Tiimi

1 binim 6Gepy yibIMAapblHa 3MEKTPOHAbIK OKbITY >KYWAECiH eHrisy >xaffalibiHia nejarortapfbiy
GiniKTINIriH apTThIpyAbl YiibiIMAacTeipy agicteMeci / AxmeToBa IM.K., KapaeB XX.A., Myxam6eTxaHoBa C.T.
/I Anvatbl:AK «¥BAO «Bpney», 2013.

2 KasakctaH oHe TM[I engepiHgeri 6inim Gepyai aknapaTTaHablpyabiH, 1V Xanbikapanblk
(hOPYMbIHbIH FbINbIMY Makananap XuHarbl (18-19 6eT1.38-39 6e1. 118-119 6eT. 460-461 6eT).

3 XXypHan «MekTen» No 11(6 6eT)

4 XXypHan «HpopmaTuka Herisgepi» Ne 1- 2010 x (11-14 ©6)

I".A.lLasxmeTtoBa, A.P. Kapnnb6aesa

Vcnonb3oBaHMe 3/1EKTPOHHbIX NAATHOPM Ha ypoKax GUNKK 1 MEXAHUKW B YC/TOBUSIX
ANCTaHUMOHHOI0 06yYeHus

B cTatbe mnpeacTaB/ieHbl COBPEMEHHbIE LM(POBbIE CEPBUCHI A8 AUCTaHLMOHHOIO
ob6pa3oBaHMsi MOMOralT npenojasaTensiM MOMHOLEHHO CTPOUTb Yy4yebHble 3aHATUA,
OCYLLECTBNIATL NPOBEPKY 3HAHWUIA N YMEHWIA CTYEeHTOB, (hOPMMPOBaTh MHAUBUAYANbHYHO
AnhepeHLMpoBaHHY0  06pa3oBaTefibHYl0  TPaeKTOpuK  06y4veHMs NS KaXgoro
obyuatoLierocs.

KntoueBble cnoBa: WUHTEPaKTWUBHbIE 3/1eMEHThI, naaTopma AUCTAHLMOHHOIO 06YyYeHus-
3TO  B3aMMOCBS3aHHbLIA  KOMMEKC  KOMMNbIOTEPHbIX  MPOrpaMM,  3/1eKTPOHHbIE
obpa3oBaTe/ibHble PECYPChbl 3HAUUTENbHO PaCLIMPSIOT BO3MOXHOCTW NpeACTaBNeHUs
y4yebHOW  MH(opMaunK, pecypcbi-cTaTMYeCKMe MaTepuanbl  Kypca, CcoLManbHoe
pPaBEHCTBO, MHBapuaHTHoe (MHAe(EpPeHTHOE) WX PacnofioXeHne B MPOCTPaHCTBE W
BPEMEHMU, peasin3yemoe B OMpefesieHHOWN ANAaKTUYECKOl CUcTeMe.

G.A. Shayahmetova, A.R. Karipbaeva

The use of electronic platforms in physics and mechanics lessons in the
conditions of distance learning

In the article, modem digital services for distance education help teachers to create a full-
fledged training session, test students ' knowledge and skills, and form an individual
differentiated learning trajectory for each student.

Key words: interactive elements, the distance learning platform is an interconnected
complex of computer programs, electronic educational resources significantly expand the
possibility of providing educational information, resources - static course materials,
social equality, invariant (independent) their location in space and time, implemented in a
certain didactic system.
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/Kacrap apacbIHAAaFbI YJITAPAJIBIK TOJEPAHTTBLIBIK KJIHEe KHOepOyIJIHHT MaceJieci

Maxkana kazipri KoFamaa *KacecmipiMICp MCH KacTap TaHBIMBIH, CAHACHI KOHE OHCTCITIK
TOPOMECIH KANBINTACTBIPYIAFbl ©3CKTI MOCCNICACPAl KapacTeipaasl. KyKpIkKa KamIimbi
opekeT OI3alH KOFaMJArbl JKOHC MOACHHCTIMI3ACT] JKAFBIMCBI3 KYOBLIBIC PETIHAC
arpecCUBTI CHIATTAFBl JKAaFbIMCBI3 MIHE3-KYJIBIK HeMece Oackanapra 3HsSH KENTipyre
OaFpITTAIFAH KYIITEP PETIHAC AMABIMCH CAaHAMBI3AA TYPAKCHI3IBIK TYIBIPHINT KCHIH OHBIH
cangapbl KOFAMJAFbl TOPTIMCI3MIKKE HEMECE TCKETPECKS aIBIT  KEyl BIKTHMA
JKaFgainapapl  3CPTTCH. HHrepHer oOWBIHAAP, QNCYMETTIK KEIUICPAIH KCHIHCH
KOJNJAHBICKA CHYIMEH JKaHAa cHOarka ue OoaFaH  KuOepOelCceHAIMK canaapbiH
TAJIKBLTANWTBI.

Tytiin coe30ep: KubepOymmuHr, KHOCPOCICCHALTIK, SMEYMETTIK KEli, TOopOue, kactap
TaHBIMBI, YITAPATBIK TATYIIbIK, JIHAPATBIK KESICIM.

Kipicne

¥ nTapanslk TOJICPAHTTBUIBIK-TYPII YIT OKIJIACPIHE OCTeH KATBIHAC TO3IMILMIK, SFHH KeHOip yiT
OKIIICPIHIH KEMIILTIKTEP1 MCH KaFrbIMChI3 1C-OPSKETTCPIH ©3reICPMEH OallIaHbICTRIPMAY .

XKacrapra TopOue Ocpy Mocemecl KEKC TYIFAHBIH aJaMIepIILIIK KAyarnKSPIOLIriH JaMbITyFa
OarprrtranFad. by ypaicTe TOACPAHTTHINBIK, YITAPAIBIK KEIICIM, 3aHFa OaFbIHYIIBIIBIK KOHE CHOCKKOPJIBIK
Heri3ri Oonwim Tabbuanel. Kaszipri kesme onemae yiaTapaiblK KAKTBIFBICTAP MEH AIHH TYCIHICHEYIOLTIKTED
OcnmeH amraH Tycta OCHOIT eMip CYpyAiH O3bIK YIMICIH KOPCETIN KEIE >KATKAH KA3aKCTAH XaJIKbl
TOJICPAHTTHLIBIKTHIH JKaPKbIH YIT1CIH KOPCETIN OTHIP.

TonepaHTTHIIBIK TEK JCYMETTIK KJIMMAT, TYJIFAPAIBIK KAPBIM-KATHIHAC COHBIMCH Karap, CasCaTThIH
JaMyblHA FaHa oCcCP CTHCHIl, OHBIH KOKCHTCCTLIIrl, Kazipri 3aMaH agaMbl MEH OHBIH TaIpOHeCiHE
OarpITTanFaH. ToCPaHTTBLUIBIKTBIH HET131 PETIHAC OLTIM aayIIbl MCH OKBITYIIBIHBIH MCIATOTHKATBIK KAPhIM-
KATBIHACKHIH QJICAK, OOJIAIbI.

YKaHa rachipJarsl TONCPAHTTHLIBIK — OYJT aJaM3aT KOFAMBIHAAFB KO3FAYIIBI KYII, KOFaMIAaFsl YHICCIMAIL
KapBhIM-KaThIHACTHIH Olpercil maptel 6oaMak. KazakcraH - TOMBIFBIMEH TOJACPAHTTH KOFAM KATBIITACTHIPFAH
MeMIIeKeT-aen aftyra Oosaapl. bizaiH skanmbiyaTTeiK uaesmerd — «MoHrutik-Em»y. By uaesHsl emipieH
etetin — ennmiH Oipmiri. bipmixk GonmaraH, aypi30ipioinik KallkaH, anaybl3gplK OoiraH »kepae Oepeke
ooamaiiner. Con cebenti Enbace! somaaysiHaa aiTeFangai, O1301H KCHIHT YPIAKKA aMaHaT eTep €H 0acThl
OaiJTBIFBIMBI3 — aybI30IPIILTIKKE HETI3ASITCH KOFAMIBIK TYPAKTHIIBIK 00Tyl KEPEK!

Hezizei 6oniv

Kazipri xoram kayincizairi MEH 11Kl TYPaThIIBIKTEIH OaCThl TETIr KHOCPKAYIMCI3AIKKES KEIIM TIPS
OTBIPFAHBIH YVaKbIT KOPCETTIN OThIP. MHTEpHET TopamrapeiHga KaparmaidsiM agaMaap apachbiHaa KYHICTIKTI
OJETKE alHANBIN YATEPIN OTBHIPFAH QNCYMETTIK JKeiep OCNCeHILNIrT MEH OHIal eMip CYpy epeKIIenmikTepi
azam3aTTel kaHa (akTtizep MeH Mocenenepre OeTme-0eT KOWBIN OTBHIp. ©OIeM ENACPIMEH Karap Aamy
YACPICIHAS OCBHI KYOBLIBICTApAbI Ol3aiH emimizae OactaH kemmipyae. Ocipece Oy skarmaii 2019 skeingan
Oactairad COVID-19 nmanaeMuAcH »KaFAaibIHAA AHKBIH CE3LII.

2020 sxeiaasiy 1-keipryiieringe memieker Oacusickl Kaceim XKomapT Tokaes [lapnavenTrin GipaeckeH
OTHIPBICBIHAA KE3CKTI KOJJayAbl XaubiKka apHaabl. JKoagayna amam KYKBIKTApblH KOpFay, asamarTapra
acipece, KacecmipiMacpAl KHOCPOY/UIMHITCH KOpFay Moaceieci OOUbIHINA 3aHHAMANBIK —LIapanap
KaObLIAAY 1Bl YCRIHABI 1].
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Tovenciz eniMizaiy 0acThl KYHABUIBIFB €11 1INIHACTT YITAPANbIK TATYIBIK MEH KOH(ECCHS apalibik
KCTICIMHIH aaThiH OpTachiH Oy30aii cakray MyparsiMbi3. Erepae ae mamy yACpICIHIACTI KaHA TCXHHUKAIAP
MEH TEXHOJOTHSAIAP KETICTIKTEPIHEH TYBIHOAN OTBIPFAH HEMECE KATBINTACATHIH KAHAIIA KYOBLIBICTApPABI
PETTEYAIH JKOIAAPbIH, TOpOUEe MCH OiMiM YACPICIHAC OPBIH ajbIll OTHIPFAH ©3CKTI MOceenep Acp Ke3iHae
PETTEAMEC KYTIETSH TYPAKChI3ABIHTEIH KYPACSL CATAAPHIHA SKEIYl MYMKIH.

Kuripma >xkei1 OypelH MuccHCHN IITATHIHBIH OJUICT MUHUCTPIITIHIH KHOCPKBUIMBICTAD (SFHU
aKMapaTThIK TCXHOJOTHANAPAB KOJAAHYMEH JKacallaThlH KbUIMBICTap) O6MIMiHIH KPHUMHHOIOT-3¢PTTCYIIiC
P Maxaddunain airysiaima Matepraer mamamen 20 kbt Oypoin  «XKaOafiet bareic» cuskrel OonFaH, sFHH
oHaa emOdip 3aH KONJAHBIIMAFaH 3KOHC OPKIM KajaraHblH icTeh amraH. JKemiiep MEH caliTrap apKbLIbL
TITAECYAL JKY3ere achpyAblH AaIFaIlKbl TYPICpPIHAC TYpHadblIblK OGacklM OonraH. XX racelp GacklHAA
WuTepHerTi matigananyweiiap caHel KypT kebeiiai. CoHplMeH Oipre Gip ME3eTTe MHTCPHETTEr arpeccHs
JCHIeHl ae apta 0acTaysl JKaHa Kayil Typi «KHOepOVIIHHTY YFBIMBIH TYABIPABI [2].

YKagoer kuOepOyUIMHT MaCENeci Kazsipri Koramaa TinTi OapiblK SIACPAC OKIHIMKE Opad ere Kui
kezxeceai. Kasipri yakpiTTa aaM KYKbIFBIH KOPFay JKOHIH/IC JKAHA [IAPAIAp/Ibl JKY3ETe achlpy 6T¢ MAHBI3IbI.
OpOip agam yunH a¢ Oy MaceiacHIH MoHI 30p. KasakcraHHBIH azaMarTapsl MHTCPHETTETI rarOaTTapaaH
KOpFaHa anMail skatatelH (aktinepae skuiren Oapaxpl. KuOepOyiavHrke Ke3-KenreH agaM Tam OOmysl
MYMKiH. Bipak Oyn TocinMeH MmaOyell >KacaWTHIHIAP HETI3IHCH KOMIET JKACBIHA TOIMAraH MEKTEIl
OKYIIBUIAPBIH HbIcaHara anagsl. Onap UHTEPHET apKBUIBl TaparaH KOKAH-TOKBIHBIH OCCPIHEH KATThI
KHHAIabl. OKIHIIIKS KAapai, COHbIH CalJapblHAH KAMFBLIBL KaFJaiira Aa yimsipan xkataasl. KubepOymmuar
ajamMra MCHUXOJOTHSAIBIK ayblp 3WMH IICKTIPEAl MOHE YMITCI3AIK MEH INapachi3ablK KyHre TycyiHe cebern
6omnaapl. CoHaplkTad KUOCPOYIUIMHT KAINAHJ2 afaM CAHACHIHBIH aVBITKYLIBUTBIFEIH TY AbIpaasl. Jep ke3inae
KOMCK KOPCETY HEMECE KOMCK CypayFa sKacTtap MCH skacecmipiMacp Oapa Oepmerii.

Kazipri Tanga omeyMeTTik el 3 maligacklMEH Karap JKacecHipiMACPAIH CaHACBIH yJIayAa YIKCH
Macenenep Tyasipyaa. Taneivan OosraH aneymerTik skeniiep ere ken. Conbry imminae “Instagram”™, “Tik-
tok” tinTi, OipHEIIE OHJIAMH OUBIHAAP AMAM3aTKA ©31HIH YJIKCH 3USHBIH THTI3IN OTBIPFAHBIH 013 Olmemis.
OpHHE, ONCYMETTIK KENiHiH naigamsl skarbl ga Oap. XKacrapeivers “Tik-tok™ »xemiciH aca 30p BIHTAMCEH,
KBI3BIFYIIBLIBIKICH matigananaabl. OChl sKEMIMEH KA3aKThIH OIpTyap, HapAail azaMarTapbiH JKOHE aHaap,
OOIMKEeTKEHACP MCEH jkac Oamanmapapl KYNKIre alHAIABIPHIN, Masak €TylIepl Y3AIKCI3 YAepicKe aiHaAbL.
bynnaii oneyMeTTiK KETICPAIH agaM eMipiHEe Kayill THrI3yIHE TOCKAYBLT KOHBUTYBI KEpEK. OJICYMETTIK
JKETITICPAIH 9CepiHeH agaMmaap KHOepOYITHHT MOCETICCIHE Tan OOJIBIN SIFHH KOpriay, KyJadayAbH ap-YKIaH
a3abbIH TApPTY, ACTPECCHAFA TYCY CHAKTHI MPOoOIeManap CaHbl azasap eMec.

Beline oOHBIHAAp IOBIHBIMEH arpecCHUBTI MIHE3-KYJIBIKTBI TVABIPYBl MYMKiH, Olpak Oyi1 OHbIH
Ma3sMYHBIHBIH ~ KATBITE3OITIMEH €MEC, OWBIH JACHICHJICPIH ©TY  KUBIHABIKTAPBIHA  OalIaHBICTHI
OMBIHIIBITAPABIH TITIPKCHYIMEH OalIaHbICTBI. AJaMaap OWBIHABI OAKbLIAYJAH >KOFAITKAHIBIFBIH CEC3IHCE,
OMBIHHBIH ©31HAC 30PJIBIK-30MOBITBIK Oap-KOFBIHA KapamacTaH Oy arpecCHsra 9KCICAl.. 3CpTTeyJiepre
coiikec, KP-ma 14-17 xac apanbiFbIHAaFbl >KacecHmipiMICPAIH YIOTCH OIpiHEH acTaMbl KOMIIBIOTEPIIK
olbiHaapeiH ovHaM e, OHbIH itmiHAe 14 sxacran 17 xacka acHiuri xacecmipiMacpais 75,5% - bl HHTCPHETTI
naigamaHaabl.

Kommbrotepitik ofislHAapra ACTCH KYINTAP/BIKICH OAlTaHBICTBI KONTETCH alaM ©MIPIHC KACTAHIBIK
JKacay OKUFaIapbl OPbIH anajgbl eKeH. ANTa KeTy Kepek, 6apiIblk KOMIBIOTEPIIK OWBIHAAP JKaCecCHipiMACpAiIH
arpecCUBTLIIK JACHreHiHe OipAci ocep erneiial. KommbroTepitik OHBIHAAPABIH 30PJIBIK-30MOBIIBIK CHIIATHI
JKOHE ONApABIH YKACOCIIPIMHIH NMCHUXHKACHI MEH MIHE3-KYJIKbIHA 9CEPl KONTEI'CH FANBIMIAPABIH HA3apbIHA
UTITin, 3epTTeyiaep, 3ePTXAHANBIK SKCICPUMEHTTED JKOHE TikelaeH Oakplmaymap xkyprizinyie. OHWbIHIIBLIAD
OMBIHFA KATBICATBIH KCHIMKEPICPAlH KeHimia KaOsuiaakasl. COHBIMEH KaTap, OJap OWBIHHBIH arpecCUsLIBIK
OPEKETTEPl YIIIH OPTYP/l apTHIKIIBLIBIKTAPMCH Mapanarranaisl (KOChIMINA eMip, jKaHa Kapy *oHe T. 0.) .
Meicaira kenripetin Oojacak, Oyi1 Warface, PUBG mobile, Subway surfers, Zombies FREE, EURO
TRUCK, Craft, Noodleman xoHe T.6. ofibIHAap Ti3IMIH KeITeN KenTipyre 0omaagsl.

Ocpunaiima, KenTercH 3aMaHayd KOMITBIOTCPIIIK OMBIHAAPAAFBl arpecCchs arpecCHsAHBl HAKTHI eMipac
KOJIIAHYFa OKelyl MYMKiH-)KacecmipiM e3iHIH KEHINKEpiHIH arpecCHBTI OPEKETTCP ApPKBLIbl MAKCATTAPBIHA
JKETKCHIH OlpHEIIE PET Kopeal KOHE MYHIAal MIHE3-KYJIbIK 6MIPIiK MaKCaTTapFa JKCTYAIH KOJIAWIbl Kypamtbl
Jen TYKeIpbIMaad amagel. KommbroTepiik OHWBIHOAP MEH arpecCHBTI MIHE3-KYJIBIKTHIH OalNaHbICHIH
3CPTTCYMCH aWHAJIBICATHIH FAIBIMIAP, OJACTTC, DKPAHIAFbl KATHINC3IIK OpAAHBIM OMIPACTI KAThITC3IIKKS
OKCJICTIHIHEC CCHIMJI agaMaapra >KOHC KOMIBIOTCPIIK OHBIHAAD QJIEMIH KCTKUTIKTI Kayimncis Jaemn
CaHaHUTBIHAAPFA, dCIpece KAThITC3aIKTI Ty AbIpa anMaiTeiHAapra Oeminei| 3].
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«byringe 11-15 xacrarer xacecnipiMaepain 12%-v1 keM gereHzae Olp peT Hemece OJaH Ja KeI pPeT
kuOepOyanmuar madyneiHa yiueiparansl Oenrim Kacecmipimaepain 11%-s1 kem aerenae Oip per Gacka
azaMaapael KUOSPOyUTHHT KypOaHbl €Tyre KaThICKaH [4].

KuGepOymauar mabybiiblH KaCAHTEIH OMBIHAAP apaFa YaKbIT CANBIN Op KE3 aiHANBIN COFBII OTHIPAIbI.
On 093 OipeyaepdiH CaHACHIHAAFBI AYBITKYIIBLIBIK CATABIPHI HEMECE aKma TaOyAblH KCHLT Ke3aepl
OOoFaHMEH aybip 3apAantapbl O0ap KYKbIKKA Kauiel opekerrep Oosbim Tabbiiaasl. bip kesmepi «Cunuit
KkuT», «P0O30BBIH COHY T.0. CHAKTHI Oagamapapl ©JIMI¢ HTCPMEICTCH OUBIHAAP JNCYMETTIK JKCILTICP apKbLIbI
JKacecmipiMACp NMCUXOIOTHACH MECH TOPOHECIHE HYKCAH KETIPIN TIMTI OMIPiH KUIOFA Ja AJIBII K.

Kykpikka kaiiimpl opexeT Oi3M1H KOFaMIAFbl YKOHEC MOJACHHCTIMIZACTI KaHa KyObLIbIC emec. KyKbiKKa
KAHIIBl arpecCHBTI CHUNATTAFBl JKAFBIMCBHI3 MIHE3-KYJBIK Oakpliayael HeMece Oackalaapra 3WsSH KEATIpyre
OarpITTanFaH (PU3UKAIBIK KYII CHSKTHI KATBIHACTAPBIH TCHrepimMcizairin kamtuapi[4]. XX racelp COHBIHIA
WHTCPHET OUBIHIAPBIHBIH KCHIHCH KOJIIAHBICKA CHYIMCH TOPOHCACT] KEMINLIIKTSP JKaHA CHIATKA HUE OOJABI
SIFHU KHOCPOCICEHALTIK,

KubepOymaunr- motiaepai, GOTOCYpPeTTepai, BUACOIAPAbI, TBUTTCP/L, KEKE XadaprnaManapblH HEMECE
ONEYMETTIK MEANAAA >Kapusanay CHAKTHl TEXHOJIOTHSIAPIB aJaMIbl KOPJAY KYpaibl PETiHAC KOIAAHATBI.
byn xynanayaeig Oip Typi, COHABIKTaH KypOaHaap OYJ1 OpEeKETTEPACH YSUTYBI, KOPKYBI, TIIITI ©MipiHE Kayim
TOHY1 MYMKIH. O3 3epTTeyaepiHeri anblHFaH Acpek Ke3aepiH kepcete otbipein, Hoxrop Camep XuHayxa
meH gokrop xactun B.Ilatunn Gackapran kHOepKayincizaikTi 3epTTey opTanbirbl 2005 KBUTEI KYPBITIBL
JKOHE KHOCPOYITMHT TaKbpIPhIOBIHAA KOMINUTIKKE apHAFAH 3CPTTCYIICP MEH capanTaManap KapUsIaubl.
KulGepkayincizaikTi 3epTTey OPTANBIFBIHBIH — XaOapiayblHINA, JKEMiAC — JKacecmipiMAep MEH jKacTap JAa
KOPJIAHYbl MYMKIH, OTKCHI HHTCPHETTS KOTCPLITCH MICENICIC) TCK OHJIAMH PSKUMIHAC Kamaabi[S].

KobGipacHymnep e3acpiHiH maOypLIAAYINBICHIHAH AyJaK OOy VIIH Kayilci3 KEHICTIK KOK e
CaHalabl JKOHE OJNICYMCTTIK MCAWAHBI OIpIHII OpPBIHFA KOWBIN, NOCTAPBIHAH OKIIAYIaHVB MYMKiH. byn
JKaraalapl OJaH opi VIIBIKTHIPA TYCYl MYMKIH.

ATarnFaH xarJaiiaap HHTEPHETTE OOJICHIH, XOOIpIACHYIIIre KOPKBIHBILI, YPEH, ACOPECCHs CHAKTHL ayhIp
JKOHE Y3aK ocep €Tyl MyMKiH. by ocepnep KeHUT-KYHAIH e3repyiHe, YHKBHBIH OY3bIIYBIHA, AMETHTKE 9CCP
€Tyl MYMKIH, COHBIMEH KaTap e3iH-631 eITIpy Typalbsl OHIap MEH OPEKETTEP CHUSKTHI 3HSAHIbI OPEKETTEPre
okenyi MyMkiH. KuGepOymnuHrTiH 3apaabel ayelp GOJNBIN JKOHE Y3aKKA CO3BLTYBI MYMKIH, COHABIKTaH TE3
apaga OpEKeT eTIece HEMECe JKaFJaiIblH VIOBIFYBIHBIH A7IABIH anMaca, OaJaHbBI3AbIH aKbLI-OH SKOHE
SMOLIMOHANIBIK AAFJAPBICKA TYCYl MYMKIH- JeT CNIMI3IiH Jopirep MaMaHIapsl TYKbIPBIMAATEI.

CoipTKbI cTpece (akropsapsl OOIFAH KE3AC arpeCCHBTI MIHE3-KYJIBIK BIKTUMAABIFBI CIQYIP apTajbl.
Katriresnikke Te31MILTIKTIH XKOFaphI Weri 6ap ajamMaap SFHU, ata-aHalnapbl HEMECE KYPAAacTaphl TapanblHAH
KaTal MiHEe3-KYJIbIKKA YINBIPAFaH JKOHE arpeccus oJCTKE aiHaIFaH ajamzaap, TiOTi a3 crpecc (akropiaapsl
0onca Ja, arpecCHBTI OPEKET CTETIHI aHBIKTANIBL. JOPIBIK-30MOBIIBIKKA YINBIpAMaraH azaMiap Oacka
azamMaapra arpeccuBTi OpeKeT eTyre Oerim emec.

Komnbprotepnik OHBIH OCBITAMIA arpecCUBTI MIHE3-KYJIBIKTBIH KaTaTH3aTOpbIHA aiHamaigpl. byn
JCTCHIMI3, KATal MIHC3-KY/JIBIKKA OCHIM aJaM KOMIBIOTCPIIK OUBIH KECHIMKEPJCPIHIH MIHE3-KYJIKBIHBIH
KEUOIp 3JCMEHTTCPIH KOIIIPy apKbIIbl arpeCCUBTI SPCKET €TC adaibl. AWTa KETY KEPEK, arpecCHsl aKTicl
30PIBIK-30MOBLIBIK 3NEMEHTTEP] 0ap KOMITBIOTEPIIK OMBIHCHI3 A OPBIH ATyBl MYMKIH, TEK KaTbIre3 MIHE3-
KyIbIK Gacka dopmaga Oomaapl. Anaiina, Oyl arpecCHBTI MIHE3-KYJIBIKKA OCHIM agaMaap, 9ACTTE, 30PJIbIK-
30MOBIIBIK KepiHICTEpI 0ap KOMOBIOTEPIiK OWBIHAAPABI TAHAAUTBHIHBIH 3CPTTCYLI ICHXOIOT FaIbIMAAD
TYOKBIPBIM JKacarpI[6].

Kacrap caHacelHOAaFBl OCBHAHTTHI AyBITKYIOBUIBIK TOpOME yaepici MeH OimM anyia e3 calaapbiH
TUTI3IM KACOCTIPIMACPAIH TYJIFA PETIHAC KAIBINTACYbIHA KEPi acep erim othip. KubepOymmuar malybiibt
KOl PeTTC JKacTap MCH KAcecHipIMACD apachiHAA KCKEC 0ac MOICEICCIMCH KATap OJapAblH TYBIC-TYFaHBI,
TYBITT ©CCH JKCPTUTIKTI MEKCHI YJITHI, TIITI MEMJICKET OeT-OCACTIHe HYKCAH Keiryl MyMkiH. bykin Oip yntka
JKOHE YITTHIH MOJCHH JKOHC PYXAHH KYHABUIBIKTAPbIHA IMAOYBII KACANBIHATHH (akTinepac OapIubLIBIK.
MyHaali skapmaiinap kKapamaibiM TYCIpLIM HEMece PONHKTEp, Kubep oHbIHAapAaH GacTam dJIeMre TaHbIMAT
dbuapM KagpiaapeiHAa a3 Ke3aecyl MymkiH, CangapelHaH €71 IONHACT] TYPAKCBI3ABIK MCH YT apajibik
JKAHXKAIAAP MCH JIH apajiblK TCKETIPECTCPAIH TYBIHAAYBIHA anbiln Keain xaragsl. OFaH OTBI3 KbLIAAFHI
Toyencis enimizain Tapuxsl ganeia. COHFBI OH-OHOCC JKbLIAA HHTCPHEHT KOHTCHTTCPIHIH KOJI KETIMAL 00Ty bI
MEH OIpre QMICYMETTIK JKEIICPAl KOMJaHy OCJICCHALIIN KOFaMAAFbl ©3r¢PICTepAiH KypT OCICH aifaHbiH
kepcetin oTeip. JKactap apachlHAArbl YITTHIK MEMIICKCTTIK, TIMTI aJaMH KYHIBLIBIKTAPABIH Aa ASKACTHI
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6onaTblH Xaffainapbl Ke3 angbiMbidfa. MemnekeTTiH ynTTap cascatbl, KasakcTaH xankbl accambnescol
TapanblHaH XYPrisin oTbipFaH XXYMbICTapFa KapaMacTaH oaneyMeTTiK MafleHn TekeTpecTepae 6eneH anyabl.
BipiHWIi Ke3eKTe en iWiHAeri Tin MaceneciHe KaTbICTbl TYPNi Ke3kapacTap 6ap ekeHiH 6inemis.

KOopbIThIHAbI

OcbIfaH opail KnbepbynnnHI MaceneciH KaTaH Kafaranayfa ajbliM, 3aH TYPFbICbIHAH OHbIH, TapanyblHa
LUEeKTeY KOMblNca gereH nikipnep capaniwbliap MeH Kofam GenceHfinepi tapanblHaH Ken arTbIabIn XYp.
MemnekeT 6acwbICbl 63 XOngayblHAa asamartTapibl, acipece 6ananapabl Ku6epOYNnMHITEH KopFay
6oiblHLIA 3aHHaMaslblk HOpMmanapabl kabblngayfbl Tancbipybl fep KesiHfe KofjaHbliFaH Lwapa fgen
ecenTelimis.

«byn Typfbiga Mpe3naeHTTiH ap 06/bIC, ayAaH OpTaNblKTapblHAA XXannal cnopT ceKuuanapbiH aly,
LUbIFapMaLlbI/iblK NEH KOMBHEP YiiipMenep XXYMbICbIH KO/Fa any »XeHiHAeri TancbipmManapbl fa eTe 63ekTi api
yakpITblIbl  fien  ecenTeiiMi3. «bana KyKbIKTapblH Kopfay KkawaHga MemnekeT 6acLibICbiHbIH 6acTbl
HazapblHAa. byfaH geniHri XXongayaa fa yAKeH MaHbI3Abl Macenienep KeTepim, LweliMiH TankaH 6onaTbiH.
Kasip ge MNpe3ngeHT epekile KeHin 6enin otblp. CoHbIH, iWwiHAe bana KyKblKTapbl Typaibl KOHBEHUNAHbIH 3-
Wi (haKynbTaTMBTI XaTTaMacblHa KOCbly 6Te MaHbl3fbl XXoHe KWOepOYNNUHI NeH CyuuMATIH anfbliH any
60libIHWA TWICTi XYMbICTbl 6acTan »atbIp[8]. MeH 6yNn MaceneHi MemneKeT 6aclUblCbiHbIH KOTepreHiHe
KyaHbILWTbIMbI3. KOpbITbIHAbINAA Kefie, Kemn Hapce OlblHHbIH, Ma3MyHbIHa Aa, OHbl OMHANTbIH afaMHbIH
nponopumscbl MeH 63iH-63i Gakblnay ce3iMiHe e 6aiinaHbICTbl EKEHIH aTanm eTKEH XX6H. Bip Hapce aHbiK:
BUPTYanabl WbIHALIK afaMHbIH 6ap/blk 60C YakbITblH KXKeT eTrneyi Kepek, OHbl arpeccus MeH allynaHyzbl
JamblTa OTbIpbIM, KaTa/l MiHE3-KY/IbIKKa UTEPMENeMeYi Kepek.

Bipnirimis 6eH bIHTbIMaFbIMbI3 MbIfbIM 60/1Ca, 6apNbIK KNbIHAbIKTbI XXEHiMN, MakcaTbIMbI3fa XXeTemis.byn
6i3aiH KONbIMbI3gaH Kenegdi.MeH 6yFaH kaMin ceHeMiH!
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M. ConTtaH, A. >XnmaxaH
Mpobnema MeXXHaLUNOHa/IbHOM TONePaHTHOCTM U KMGepObynamnHra cpeayn Mooaexu

B cTaTbe pacCcMaTpMBalOTCA aKTyaslbHble MpPOGMAeMbl  (HOPMMUPOBAHWS  CO3HaHWUS,
HPaBCTBEHHOrO BOCMWTaHWS MOAPOCTKOB W MOMOAEXWN B COBPEMEHHOM OOLLECTBE.
MpoTnBONpPaBHOe AeNCTBME KakK HeraTUBHOE fB/EHWE B HalleM O0OLLECTBE W Ky/lbType,
KaK HeraTvBHOe MOBEfEHME arpeccMBHOrO XapakTepa WAW CWfbl, HanpaBneHHblE Ha
MPUYMHEHVE Bpefa APYruMM, CHayana Co3AaeT HecTabWubHOCTb B CO3HAaHWM, a 3aTeM
n3yyaeT CUTyauumn, MNOCNEACTBMS KOTOPbIX MOFyT TMpWBECTM K Gecnopsigky wau
CTONIKHOBEHMIO B 06LLECTBe. B cTaTbe TaK e pacCcMaTpuBaeTcs KuGep-aKTUBHOCTb,
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HNOJYYCHHAs B PE3YyJIbTAaTe MOBCEMECTHOIO BHEAPECHMS COLMATIBHBIX CETEH U MHTCPEHET
Urp.

Knroueswie cnosa: KubepOymmuHr, KHOCP-aKTUBHOCTb, COLIMANBHAS CETh, BOCITUTAHUE,
MOJIOAEKHOE MPU3HAHUE, MEKHALIMOHAIBHOE COTTIACHE, MEXKPEIUIHO3HOE COTIACHe.

M. Soltan, A. Jimahan
The problem of interethnic tolerance and cyberbullying among young people

The article deals with the actual problems of the formation of consciousness, moral
education of adolescents and young people in modern society. Illegal action as a negative
phenomenon in our society and culture, as negative behavior of an aggressive nature or
forces aimed at harming others, first creates instability in the mind, and then studies
situations whose consequences can lead to disorder or conflict in society. The article also
examines the cyberactivity that has emerged as a result of the widespread introduction of
social networks and Internet games.

Keywords: cyberbullying, cyberactivity, social network, education, youth recognition,
interethnic consent, interreligious consent.
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Poab BosioHTepcTBA B (OPMUPOBAHNH M PA3BUTHH I'PAKIAHCKOr0 0011eCTBA B
COBPEeMEHHOM Ka3aXCTAHCKOM 0011ecTBe.

Hannas craTest TOCBSIICHA MPOOJACME BOJOHTECPCKOH ACITCIPHOCTH — OPraHUYHON
COCTABILIIOIICH JKU3HU COBPEMECHHOTO Ka3aXCTAHCKOro OOIIECTBA, BAKHOIO HMHIMKATOPA
(YHKIHOHUPOBAHUS HECMIPABUTEIBCTBCHHOTO cekTopa B PK. ABTOpaMu B HCTOPUYICCKOM
KOHTCKCTC PacCMAaTpPUBAIOTCA ONPCACICHHBIC BCXH B CTAHOBJICHHH BOIOHTCPCKOTO
JBIDKCHUS, €ro creruduka, MOKa3bIBAKOTCS ICPBBIC VCOCXH U TPYIHOCTH, 4 TAKKE
AKLUCHTUPYETCS (DAKT MPUCYTCTBUS TOCYJApCTBA B STOM mpouecce. Mcrounukamu mo
mpobnemMe  sBILIMCh  3akoHbl  PecnyOmuku  Kasaxcran, KOHUEMIMH, MaTCpUaIbI
rpaxaaHcKuX (GOPyMOB, BHICTYILICHUS TJIABBI TOCYJAPCTBA U T. 1.

OOpameHue K JaHHOW TeME MO3BOCT KOHCTATHPOBATh, YTO HA COBPEMCHHOM 3Tare
BOJIOHTCPCTBO SIBJIICTCS. BAXKHBIM (DAKTOPOM TMOBBIMICHHUS MOTCHIMAIA TPAKIAHCKOTO
obiiecTBa B pecnyONMKe, OIMyTUMOTO BKI3AA B JAJBHCHIICS PA3BUTHE CTPaHBbI,
VKPCIJICHUSI W MPOABIXKCHHUS OOIICUCIOBCUYCCKUX LEHHOCTCH,  MATPHOTHYCCKOTO
BOCITUTAHUSL.

Knioueswvie  crnoea: BOMOHTEp, BONOHTEPCKAS — JACATEIBHOCTB, JOOPOBOIBUECCTBO,
TpakgaHckoe  OOIECTBO,  TPKIAHCKAS  AKTHBHOCTb,  HENPABHUTCIbCTBCHHEIC
OpraHuzaluy, HarMoHansHas BonoHTepekas cetb (HBC), rocynapcTBeHHBIC CTPYKTYPHI.

Beeoenue

VYyacTre kak MOXHO OOJBIIETO YUCIA IPAXKAAH B PCHICHHH aKTYaTbHBIX 33434 OOIICTOCYAaPCTBCHHOTO
Macmraba 4Yepe3 KOMILICKC Pa3HOOOPa3HBIX MPOCKTOB, HHUIMATHB, COBCPLICHCTBYIOLIMX HACTOSAINCE U
3aKIaJBIBAIOIINX OCHOBY HA MEPCICKTHBY, — OUYCHb BOKHBIH KPUTCPHH NMOTHOLEHHOTO ()YHKUHOHUPOBAHUS
HEIPABUTCIBCTBCHHOTO CEKTOpa. locymapcTBO NPU3BAHO, B CBOK O4YEPEb, MPOTHBOACHCTBOBATH
JC3HHTCTPALIMN, KPH3UCY H 00CCIICUHNBATh YCIOBUS A PEATU3AHH TPaB H cBOOO aBTOHOMHOU JTHIHOCTH.
OcobeHHO 3TO 3HAYUMO [T OOIIECTB MEPEXOAHOrO NEPHOA, K KOTOPHIM OTHOCHTCS M Ka3aXCTAHCKOE, - TAC
HET YCTOWYMBBIX TPAIULUH NOJUTHYCCKOW AKTUBHOCTH W COLMATBHOrO mnaptHepctBa. M B maHHOM
KOHTEKCTEC POJb HWHCTHTYTA BOJIOHTCPCTBA Kak AOOPOBONBHOUH OE3BO3ME3THOM ICATCIBHOCTH HA Omaro
00IIeCTBa, PABHO U MOMOIIN KOHKPETHBIM JIFOJSAM B HEH HYKIAIOLIHMCS, - TPYAHO MEPEOLICHHUTb.

B 1ieioM BOJIOHTEPCTBO KaK COLMAIBHOC SIBACHHUC, KaK (DECHOMCH OOILICCTBCHHOM JKH3HH - mpodaeMa
MHOTOTPaHHAs, UHTePECHAst, HeoqHO3HauHAs. OHa usyuaetes umocodamu, MOMUTONOTAMH, COLIMOIOTaMHU,
HCTOPHKAMH, IPABOBEIAMH BO MHOTHX CTpaHax, B ToM umcie u B Kazaxcrane. OaHa U3 CYIMHOCTHBIX YEPT,
IpaHci BOJNIOHTEPCTBA - HHTCTPHUPOBAHHOCTD €T0 B TPAXKAAHCKOE IOJE 4Yepe3 OOILIHOCTH HEPABHOAYINHBIX,
CO3HATEIBHBIX JOOPOBOJIBLICB H UX KOHKPETHYIO JEATENBHOCTH B paznmiHbix chepax. [Ipesunent PK K.-K.
TokacB aKkUCHTHPYS 3HAYMMOCTh ATBTCPHATUBBI, WHHIMATHBBI M AKTUBHOCTH B COBPEMCHHOM IKH3HU
Kazaxcrana, mog4epkHyII, YTO «3TO — TPH KHTA, OOCCIICUUBAIOIINE ABUKCHUE Briepeay [1; ¢.2, 6].

Obcyacoenue u gpaxmol

B xazaxcranckoM Hay4YHO-HH(OPMAIIMOHHOM MPOCTPAHCTBE OOpaIlcHHE K HpoOIeME BOJIOHTEPCTBA
MICPCICKTUBHO, AKTYATBHO, MPAKTHYCCKH 3HAYMMO M BMECTC C TCM HOBO B CHIIY «MOJOZOCTH» CaMOTO
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00BEKTa HCCICAOBAHUA. 32 MOCICIHEC BPeMs 3JeCh HAMETUIACH TMO3UTHBHAS TCHACHLMS - MOSBICHUE
Hapsay € aHATHUTUKO-OO30PHBIMH MATCPHANAMH, WHTCPBBIO C PYKOBOTUTCISAMHU TOCYIAPCTBEHHBIX u
BOJIOHTEPCKUX CTPYKTYP, CTarbiMH HHGPOPMALMOHHO-PONAraHAUCTCKOTO XapakTepa W HHTEPECHBIX
myONUKaui HAyYIHOTO XapakTepa. B kauecTBe mpuMepa TakoBOU XOTEIOCh OBl OTMETHTD paboTy CTapIero
Hay4JHOTO COTpyIHMKA Ka3axcTaHCKOTro MHCTHUTYTA CTpaTernuecKkux necneaosannii Kacumosoit I'ymHas [2].

B npencraBieHHON cTaThe aBTOPaMU NPEAIPHHAMACTCS MOMBITKA NIOKA3aTh HEKOTOPBIC BAXKHBIC BEXU B
PasBUTHH BOIOHTCPCKOU JaearenbHOCTH B PecnyOmuke Kazaxcran, ee cmenmuky, 3HAYUMOCTB,
HMCIOLIUECS MPOOIEMEI, a TAICKE (aKTop MPUCYTCTBUS FOCYJAPCTBA B 3TOM MPOLIECCE.

B pamkax uccreayemoli mpobnemsl LENECOOOPa3HO aKLCHTHPOBATE BHUMAHHUE HA HEKOTOPHIX (hakTtax.
C10BO «BOJOHTEP» UMEET NATHHCKHUE KOPHH H 03HAYACT B MEPEBOJC OKENAIOIINNY, «J00pOBOIbHEIY». B 17
BEKC OHO 3aKPEIHIOCh BO (DPAHLIY3CKOM SI3BIKE - TaK CTAIHM HA3BIBATH TIOACH, HAYIIHX HA BOCHHYIO CIYXKOY
JOOpOBONBHO, BHE HHCTHUTYTA 00SA3aTEIbHON BOMHCKOH MOBUHHOCTH. IHTEpECeH U CHMBOIMYECH BO MHOTOM
cam (pakT, CUHTAIOIHINCA HAYATIOM MEKIAYHAPOAHOrO JOOPOBOIBYECKOrO IBIDKCHHA. Peub umaer 00
AKTHBHOM YYaCTHH CBPOIMCHCKOM MOJIONCKH - Kak CO CTOPOHBI CTpaH-nobexutenci B IlepBoit muposoit
BOHHE, Tak W MOOCKACHHBIX, - B BOCCTAHOBJICHUU JCPEBYINKH JcHec-aH-AproH mox CrpacOyprom, Ha
rpanute l'epmanun u @panmuu B 1920 rogy. CeromHs MEKAYHAPOIHOS BOJOHTEPCKOS BUKCHHC
MPEACTABUTEIBHO, MACIITAOHO, PE3VABTATHBHO. A BOKHBIM KOOPIHHUPYIOIINM JOKYMEHTOM B 3TOH cdepe
crana «BcemupHas noOpoBonpYCCKas ACKIApanys», TAC aKLUCHTHPYETCsS ocodas poidb  HPOIBHIKCHHS
00IIICUETOBEUCCKUX HEHHOCTEH Kak (pyHIaMeHTa rpakaaHckoro obmectsa. B uncie kauecTs, HempeMEeHHO
MNPUCYIIMX TEM, KTO HACT B JA0OPOBOJIBYECTBO, OTMCHUAIOTCS HEPABHOAYIIHC, OT3BIBUHBOCTD,
HHULIMATHBHOCTD, CIIOCOOHOCTE JCTUThCS CBOUM JTHYHBIM BPEMEHEM, OCCKOPBICTHE, TCPIICHUE, JIOSTBHOCTb.

B  PecnyOmmke Kazaxcran B CTAaHOBICHMHM — TIPaKJAHCKOTO — CEKTOpa  (TPEThEro  WiH
HEIPABUTCIBCTBCHHOTO, KAaK CIIC €ro Ha3blBAalOT) JONTHEC TOABl MANbMy ICPBCHCTBA VACPIKUBAIIO
SKOJIOTHYECKOE HANpaBleHUE, cOOCTBCHHO aHTusacpHoe apmwkenne «Hesama — Cemeil» cramo Toukoit
orcueta 3toro mpouecca B 1989 roay. C magana XXI Bexka B cuny pasHBIX NPUYMH U, MPEKAE BCETO,
MPHHATHS 3aKOHA O TOCYJAPCTBEHHOM COLMAITBHOM 3aKa3€ CTPYKTYPBI 3KOJIOTHICCKOTO NPO(HII yCTynaroT
MO3UIUH  OOIICCOLMAIBHOMY, MOJOACIKHOMY ©  ApyruM  cermeHtam  [3].  BomoHTepcTBO ke
«BKPAILTUBAIOCHY, BXOJHIO COCTABILIOIICH B IPAKAAHCKOE MOJIE B BUAC COTPYIHHYCCTBA HHUIIMATHBHBIX
rpynn ¢ ACHCTBYHOIMMMH HEMPaBUTSIbCTBCHHBIMU opranuzauusvu (HI10) auGo Ha WHIAWBUAYAIBHOM
yposHe. Haubonee monmysIpHEIME M PaCHpPOCTPAHCHHBIMH OBLTM WHHLIMATHBEI MO O3CICHECHUIO, HA OCHOBC
KOTOPBIX TMOBKE CTAPTOBAT OJMH W3 CaMbIX KPYIHBIX MOJOJCIKHBIX MpockToB «Kaceim em» (3encHas
ctpana) [4]. C 2008 roga B PecniyOnuke aetictyet teHTp A00posobies «Komanaa SOS», okassiBaromuii
MOMOIIbL B CAMBIX HEMPOCTHIX CUTYaLUAX, a TAKKE B MOATOTOBKE KaAPOB I PaboTh ¢ HOBHUIKaMu. Hembas
HE OTMECTHTh U TaKOW WHTECPECHBIH mpoekT-MapadoH, kak «llerenbka», MOMyIApHBIA CPEIH Pa3THYHBIX
CJIOEB HACEICHMA.

Heobxoaumo ckazaTh O HY:KHBIX M BaKHBIX MHUIHATHBAX JOOpOBOIbuccTBa KOHIA 20-r0 — Hauana 21
BEKa, HO, TEM HE McHee, 0()OPMIICHHE €T0, Pa3BUTHE KaK MACIITAOHOTO, 3aMETHOTO ABHIKCHHS HMCET CBOIO
cneunuky. Bonpmyro pons B BO3HHUKHOBCHHH M O(OPMIICHHH COOCTBCHHO BOJOHTCPCKHX CTPYKTYP,
m1atopM, MaCIITAOHBIX MPOCKTOB, POCTa YHCICHHOCTH BOJOHTEPOB CHITPATH BAXKHBIC TOCYAAPCTBCHHBIC
Meponpusatug B crpane — cammutel LHIOC, Mcnavckoit opranuzanyy, NOArOTOBKA U MPOBEICHUE CAMMHUTA
OBCE B Acrane (2010 rox), moaroroBka k Azmarckum urpam, k IKCI10-2017. Tak, Toapko Ha 3UMHEH
VYHuusepcuage B Anmarsl yuacteoBaiio 3000 ka3axCTaHCKHX BONOHTCPOB, 4 B MOATOTOBKE U MPOBCACHUU
IKCIIO - oonee 4500 [5]. CoOpiThiiHbI (opMaT BOJOHTCPCTBA, HECOMHEHHO, CHITPAl BXKHYIO POIb B
odopmacarn U vkperuieHnu BonoHTEpckux HIIO, mx y3HaBacMoCTH, MOMyMSApPU3AlUM, B YCTAHOBICHHU
KOHTAKTOB C PYKOBOMIIINMH CTPYKTYPaMH TPAXKIAHCKOTO CEKTOpa, a TaKKE C MCEKAYHAPOIAHBIMU
BOJIOHTCPCKUMH opraHmzaumsavi. Ha atom done ¢ anpens 2010 roga HaunHACT YCICITHO PEATH30BBIBATHCS
coBMecTHBIH mpoekT ['pakaanckoro Amesuca, BononTepckux HITO u Ilporpammer xoSposonsues OOH —
«HammonaneHas BOMOHTEPCKAs CEThY, PECHYyOIHMKAHCKOES HEKOMMEpUYeckoe OOBCIUHECHUEC TPaXKIaH U
ropugnueckux gy (OIOJI HBC). Tlepeeim ncnomaurensabiv aupekropom OFOJI HBC crana Taregna
MHUpOHIOK — ApKUH, Xapu3MaTHYHBIN JUACP, BOJOHTEP CO LIKOIBHOM CKaMbH W, K CIIOBY, BBIIYCKHHIIA
Kaparanguackoro Muaycrpuansroro Yausepcutreta. C 2020 roma oHa BO3IJIABSICT PECIyOIHMKAHCKHI
¢dpoHT — oduc BogoHTepoB Birgemiz (Bmecte). Kotopheiii 3aHuMaeTCsl KOOPIHHALIUCH W OPUCHTHPOBAHUECM
BCETO BOJOHTEpCKoro aBmkeHus B Peciybmuke Kazaxcran. OcobeHHO HYKHO OTMETUTH PabOTy BOJIOHTEPOB
¥ 10OPOBOJIBLIEB 3TOTO ABHKEHHS BO Bpems: Muposoit nangemuit COVID-19. JlanHoe ABHKEHHE TIEPEPOCITO

183



BECTHUVIK KI'i1Y Net (32) 2021 e.
Pazden 6. «3koHoMuka. ObuwjeobpasosamenbHbie U hpyHOaMeHMasbHbIe
ducuyunnuHbI»

BO BCCHapoaHo¢ nBMkeHHE BizBirgemiz (Mbl BMecTe) M NPH3BIBANO KA3aXCTAHLEB COOMIOAATH MEPHI
MPEJOCTOPOJKHOCTH M COIMAIBHOW JHUCTAHIMHM. Tak ’ke, B paMKaxX JaHHOM AaKIWM IPEACTaBUTEIH
Ka3aXxCTAaHCKOH MHTEIIMICHIMH, ON3HECMEHEI U MELICHATHI KEPTBOBAIU CPEIACTBA A OOPHOBI ¢ MaHACMHUCH.
Tax crour ormeruts, ®ona bynara YremyparoBa KOTOpBIH HampaBHI HAa OIArOTBOPUTEIBHBIC LETU 5,2
MJpPA. TCHI¢ M KOTOPBHIA moutd 2 MiapA ObuTo BeIACICHO Ha OopwrOy ¢ manaemueh. Kak ormeuan muzaep
Hatyn Hypceynran HazapOace nmeHHO Takue ciydail GopMHUPYIOT B 00IECTBE ZOOPOBOIBUCCKHE HAYaIa U
CTPEMJICHHE Ka3axCTaHLIEB TPUCOEANHATCS B PAIBI BOJIOHTEPOB. [6]

3agayamMy  JAHHOH CTPYKTYPHl ONPEACISIMCh PAa3BUTHC BOJNOHTCPCKOM CETH B  PCTHOHAX,
KOPIIOPATHBHOTO BOJIOHTEPCTBA, M3YUCHHE MHPOBOTO OIBITA AOOPOBOIBUCCTBA, NMPOABIDKCHHE KYJIBTYPHI
HOBOro ¢opmara rpaxkAaHCKOH akTUBHOCTH. BaxueiM acmextom crajo take yuacrue OHOJI HBC B
WHULIMAPOBAHNH, pa3paboTKe U 00CYKICHUH COOTBETCTBYIOIUX 3aKOHONPoekToB. B mpunaTom B 2015 roxy
3akone PK «O rocyaapcTBeHHON MONOACKHOH MOIUTHKE» BIEPBBIC MPO3BYYANO ONPEACICHUE «BOIOHTEPY.
IlpaBoBoC perymupoBaHUC BOJOHTCPCKOM IOCATCIBHOCTH SBISICTCS HOPMOH B MHPOBOM TMPAKTHUKEC H OHO
OOBCKTUBHO HY)KHO ISl TapaHTHPOBAHHUS 3aIUTHl BOJIOHTCPOB, BO3BMEIICHHS PacXOJOB B OCOOBIX
CUTyaIlUsX, HOMOIMU Mpu HeoOxoaumoctu u T.4. 30 aekaOpst 2016 roaa BOJOHTCPCKHUE HHUILIUATHBBI B
CTpaHe, a TaKXKe NPOBHIYECKOE OCO3ZHAHHE TOCCTPYKTYpaMH OYIVIMHOCTH U 3HAYMMOCTH BOJIOHTEPCTBA
oOpeTaroT mpaBoBY0 OcHOBY — 3akoH PK «O Bononrepckoit gedarenpHocTH». B Hem JaHO ompenencHHE
BOJIOHTCPCTBA KaK JOOPOBOIBHON ACATCIBHOCTH, OCYINECTBIICMOH HAa OE3BO3ME3AHOH OCHOBE, 3aKPCILICHEI
MPUHIUNGL, (OpMBI U HANpPaBICHHUS ACATCIBHOCTU. | 71aBa 2 3akOHA BKIIOYACT BOIPOCH MPHOPUTETHOTO
TOCYIApPCTBEHHOT'O PEryIHPOBAaHUA B 0003HAYCHHOU cepe Kak Ha LICHTPATBHOM, TaK H MECTHOM VPOBHE, a
TaKKe OMPEACICHUE 0OLICCTBCHHOH TUomanky - MuHHcTepcTBa HHpOpMaIMK U 00IIECTBEHHOTO Pa3BUTHS
B PK (MHOP). B uenmom JaHHBIH 3akOH Oa3MpyeTCs HA MOJACIH, NPCSAMONATAIONICH aKTUBHOS
HCIIONIb30BAHUE BOJOHTEPCKON AEATENBHOCTH B PEINCHUM HMCKIIOYHTEIBHO COIMAIbHO-3KOHOMHUUIECKHIX
3a71a4 rocygapcrea, BHE momutmiaeckuX. [Tockonpky 310 ObL 3akOH TO HOBOMY (popMmarty AedTeNbHOCTH,
MPUHUMAJICS B A0BOJBHO CxkaThie cpoku HakanyHe JKCIIO-2017 roma B AcTtaHe, TO MHOTHE ACHCKTHI
OKa3alIMCh B HEM VIIVINEHHBIMH FUTH HEAOCTAaTOYHO YETKO NponucaHHeIMA. Yike B 2019 rogy Ha camom
BBICOKOM YPOBHE OBIT IMOCTABJICH BONPOC O PACCMOTPCHHHM HOBOTO 3aKOHOMPOCKTA O BOJIOHTEPCKOU
JeTanpHOCTH | mpuHsatus ero 10 konna 2020 roxa. Iloka ske mporwin nuinbk OOCY:KACHUS MO BHECCHUIO
W3MCHCHHH M JONOJHCHHHM, a OJHHM M3 CaMbIX OOCYKIACMBIX CTall BONPOC O CTUMYJIMPOBAHHU Kak
COCTaBJIAIOIIEH B BOIIPOCE MPUBJICYCHHI HOBBIX M IOOIIPEHNHN YXKE AEUCTBYIOIINX BOIOHTEpPOB. Peun wmuerT,
HAIpPUMEpP, O CTYACHUYCCKOM COLMATBHOM KpeauTe, A0OABKE K CTHICHIMAM, MOCOOHH MarTooOeCHeUCHHBIM
avnaM, padoTAOMUM B KaYecTBE BOJIOHTEPOB M T.0. W HEnb3s HE OTMETHTH, YTO 34ECh ACHCTBHTEIBHO
BXXHO M CIIO’KHO COXPAHHUTh TOHKYIO FPaHb MEKAY HPABCTBCHHBIM M MATCPUANBHBIM, KOTAA PeUb HIET O
JTOOPOBOIBUCCKON ACITCIPHOCTH.

C xonua 2017 roza xa3axCTaHCKOE BOJIOHTEPCTBO BBIXOJHUT HA HOBBIH VPOBCHB, HOBBIH 3Tall B CBOEM
PasBUTHH — CTAaHOBHUTCSA OONECE Y3HABACMBIM, OLIYTHMO PE3VJIBTATUBHEIM, MOMYSAPHBIM, PaCILIAPSCTCS
pEeruoHanbHO. Y CTOHUHBEIME 1 3 (EKTHBHBIMU MPOeKTaMH ctamu B crpane «Kiayd noGpskosy, kiayd «28
nereapy, oprammsanus «Jlmoep», memwkenme « — amvaruHen», HanmonanpHAasd BOTOHTEPCKAS CCTh,
00beIUHUBIIAS YKE CBBIIC 80 BOMOHTEPCKUX CTPYKTYP MPAKTHUCCKH BO BCEX PETHOHAX cTpaHbl. bomeimoe
3HAYCHHUE BO BHCAPCHHUH CUCTEMHOTO MOAX0aa B 3o chepe nmeno cocrasicaue MUOP cosmectro ¢ OHOJI
HBC «JlopoxHOH KapThl MO PA3BUTHIO BOJOHTCPCKOHM aestenpHOcTH Ha 2018 — 2020 rr.», a takxke
peanuzanys A0JArOCPOUHBIX PECHYOIMKAHCKUX MPOSKTOB, Kak, Hampumep, mpoekt «Kewnic»r (IloGena), He
OCTaBUBIINH PaBHOIYIIHBIM GOJBIIMHCTBO HACEICHUS MO BeeH crpane. [IpocTo Hemb3s HE OTMETUTD B PONb
BOJIOHTCPOB B COOBITHAX B I'. ApBICh, CBA3aHHBIX CO B3PBIBOM CKiaaa Ooempumnacos B urone 2019 roza.
Bonee 35000 BomontepoB Tompko u3 HBC momoramm skuTensM  TPaHCHOPTOM, FOPHIUYCCKH,
MICUXOJIOTHUYCCKH, COPTUPYS U PACOPEIC/sisi TYMAaHUTAPHYIO noMoins [7]. 3a BKIag B A0 BOCCTAHOBICHHUS
Apsicu npesuneHt Tokaes K.-JK. Bbipasun muunyro 671arosapHOCTh BCEM OTKIHKHYBILIMMCS JOOPOBOIbLIAM.
B nyummx cBoMX KauecTBax MPOABWIN ceOsl Ka3aXCTAHCKHE BOJOHTEPHl W B IEPBBIC MECHLBI KOBHIHOM
MAHACMHUH. OTKPBITHE TOpsuch TeneOHHOU JTHHHUH, OOLICHHE, MCHUXOIOTHYECKas MOAACPIKKA HACCICHUS
yepe3 CONUMANBHBIE CETH, caMas pa3HOILIAHOBAas peajbHas IIOMOINb HACENCHHIO -  BCE 3TO CTalo
CYILICCTBCHHBIM BK/IQJ0M B CTAOMIH3AIUIO CUTYALMK B OUCHB TPYAHbIC Mait — uionb 2020 roxa.

Bcero mo ctpane Ha 2020 roa, xak otMeuana B uHTepBbl0 Amusa [amiMoBa, npeacenarens KOMUTETa
mo genam rpaxaanckoro odmecrsa MUOPa, B pecnybmuke cymecrBoBano nopsaka 200 BOJOHTEPCKHX
OpraHuzanii W WHULMATHBHBIX rpynn u Goxee 50 000 Boemeu€HHBIX B HUX J0OpoBoibueB [8]. B
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MOAJACPKKE U MPOJABHKCHUU BOJIOHTEPCKON ACITCAPHOCTH, MOOIIPESHUH BOJOHTEPOB BAKHYKO POJIb CHITPATH
takue coobrTust, kKak VII (oxrs6ps 2018 roga) u IX (HosOpe 2020 roaa) rpaxaanckue (Gopymsl, co3aaHue
eanHoM pecnybnukanckoit mnargopmer Qazvolonteerkz (2019 roa), o6wssrenue 2020 ['ogom BooHTEpa
U VUPSIKACHUE MEKAYHAPOAHOU mpemun «BONOHTEp roaa», OTKPHITHE PECIyOMMKAHCKOTO BOJOHTEPCKOTO
dpouT-oduca «Birgemizy (Bmecrte), rae ¢ Oonpmoi peusto Beictymua Tokaes K.-XK. Kpome Toro, B PK
npunsta HOoBas KoHmemus pasButus rpaxkgaHckoro odmectsa 10 2025 roaa (COOTBETCTBYIOLIHE Y Ka3
mpesuacuta PK or 27 asrycra 2020 roga), a mo3Ke W MPABUTCIBCTBCHHBIA ILIAH MO €€ PCATH3ALNH, B
KOTOPOM MHOTHE MYHKTBHI MOCBSIICHBI C(HEPe BOJOHTEPCTBA. B 4acTHOCTH, MPEACTOUT OOCYKACHHE HOBOTO
3aKOHOTIPOEKTa O BOJOHTEPCKOW aeatenpHOCTH B 2023 romy, pasBHTHE OTPACIEBOTO BOJOHTEPCTBA,
paspaboTKa METOUKH OLICHKH BKJIAAA BOIOHTCPCKOH ACATCIBHOCTH B COLIMATBHO SKOHOMHUYECCKOE PA3BUTHE
CTpaH®l 1 ApyrHe [8].

B teuenue mpoxoausinero ['oga BooHTEpa HAOMIOAATOCH, YTO, €CTCCTBCHHO, MOBBIIICHHOS BHUMAHNC
M B OCBCUICHHM JAHHOW MPoOmeMbl, 0COOCHHO HAa pecnyOnuKaHCKuX cahrax. O3HAKOMIICHHE C 3THMH
MaTepuaiaMy TMO3BOJBICT BHJACTh HAPSAY C HCCOMHCHHBIMHM YCICXaMH M HEMAJIO MPOOJIeM, BOMPOCOB,
GoneBeix Touek B 3TOH cepe. Ilpexkae Bcero, koHeuHO, BOJOHTEpCTBY Kaszaxcrana mpeacTouT YHTH OT
SMU30AUYHOCTH, (HPPArMECHTAPHOCTH, COOBITUHHOCTH B MO/Ib3y CHCTEMHOTO MOAX0JA B CBOCH ACATCIBHOCTH.
Taxxe eue He BrIPAOOTAICS MEXAaHHU3M KoopauHanmu Acucteuii ¢ poacreenasivu HITO, paGoTarouumu mo
CXOKHM HAMPABICHHUIM, YTO HCPCAKO MPHUBOTUT K CHATHIO 3aSMBICHHBIX MPOSkToB. [losTOoMy mpobiaema
KOHCOJHAALNN MPAXKIAHCKUX CHJI U KOOPAUHAIIMHU B UX JACATCIPHOCTH HA 0Jaro o0IecTBa SBISCTCS OTHOM
u3 BaxHeHmuX. MIMEIOT MECTO M pasHbIC MOAXOABI V JHACPOB K MPOOICME BOBJICYCHHOCTH HOBUYKOB 32
CUCT PACHIMPCHHUS MUANA30HA MEP COLMAIBHOW MOMACPIKKH, MATCPHUANBHBIX CTUMYJIOB, JBTOT TEM, KTO
TPYAUTCS BONOHTEpamMu. Beap aOCOMIOTHBIM POCT YYACTHUKOB OTHOCHUTCIBHO IPEAIICCTBYFOIIUX
HCCKOJIBKHMX JICT HCCOMHCHCH, HO B KOHTEKCTC BKJIIOUYCHHOCTU B 3Ty CEpPY HIM UMCBIIMX PAHEE OIBIT
BOJIOHTEPCTBA, - 3TO BCErO JHIb 0KOJI0 6% OT uncna kazaxcTaHies [9]. BHymarmT, KOHEUYHO, ONMTHMH3M,
coumonoruyeckue uccneaosanus Ha yposHe MUOP, uro 48% kazaxcTaHLEB rOTOBHI MPHHATH YUACTHE B
BOJIOHTEPCKOH AesatenbHOCTH [9]. TloaTomMy mpoGremMa cTUMYyIHpOBaHHS Kak (akTop pocTa YHCICHHOCTH U
pazButus chepbl OCTACTCS OJHOM U3 CAMbIX AKTYAIbHBIX H 00CYKIACMBIX.

B sHauuTePHOH CTEMIEHHW MHOTHE HPOOIEMBI, CJIOKHBIC CUTYALUH, MPOTHBOPEUHs OOYCIOBICHBI KaK
caMol HOBH3HOMU JaHHOH c(epsl, €€ CIeHM(pUIHOCTRIO, TAK, HGCOMHEHHO, U OOIIUM YPOBHEM MOIUTHICCKON
KyJbTYPhI HACCICHUS, HCPAZBUTOCTHIO TPAIULIUH MPAXKIAHCKOW OTBETCTBCHHOCTH. BCE 3TO B COBOKYITHOCTH
CTaBUT BOIMPOC U O KYIbTYPS BOJOHTEPCTBA KAK OMHOTO W3 CaMbIX BAKHCHINNX. Beab B MPaKTHUCCKOM
JCATCIBHOCTH BOJOHTEPCTBO HEPEAKO CTANKHBACTCS € HEOCBCAOMICHHOCTBIO OOIIECTBEHHOCTH O €ro
CYLICCTBOBAHUH, C HCYBAKUTECIBHOCTHIO MPU OKazaHUH nomoiny. O0paTHas CTOpOHA MEJATH — U MTOBEACHUE
CaMHUX BOJIOHTCPOB MOXKET HOCHUTh HE BCETJa OC3yHPEUHBIN XapaKkTep.

HccnenoBareapCkoe BHHUMAHHE, HHTCPEC K BakHEHImemy ¢opMary TrpaskIaHCKOW aKTHBHOCTH
COXPAHSCTCS CCTOAHS HAa PA3TUYHBIX YPOBHIX, BEAYTCS UHTECPECHBIC MPOCKTHI, OJAUH U3 KOTOPBIX 3aBEPIICH
HeaaBHO KazaxcraHCKuM HMHCTHUTYTOM 0OmecTBeHHOrO pasButus «Pyxanu JKaureipy» u Ha3bpIBacTCs
«CogelicTere B pa3pabOTKE U CONPOBOXKICHHU 3aKOHOJATCIBCTBA O BOJOHTCPCKOM AedatenbHOCTHY. Jld
0onec TOMHOTO BHACHHS NPOONECMBI BOJOHTEPCTBA KaK B pecnyOmuMKaHckoM Macmrabe, Tak U B
PETHOHAIBHOM CPE3¢ Haspeaa mOTPeOHOCTh B MPOBEACHUM OOBCKTUBHBIX HE3ABUCHMBIX COLMOIOTHUCCKUX
KCCNICAOBAHUN. JTO BAKHO C TOYKH 3PCHHUSI COMOCTABUMOCTH C TCMH JAHHBIMH, KOTOPBIC MPHUBOIATCS HA
CCrOAHSINHUE ACHB NpeuMyecTBeHHO roccTpykrypamu u OKOJI HBC.

3axnouenue

BosnonTepckas  ACATCIBHOCTD  SIBJSCTCS  PCAIBHOM  COCTABISIONMICH  JKM3HH — CCTOJHSIIHETO
Ka3axCTaHCKoro obOmectBa. OHAa BHOCHT JOCTOHHBIH BKJIAA B MOBBIIICHHC MOTCHIHAIA TPAKIAHCKOTO
cekTopa W 3(QQEKTUBHOCTH MeXaHH3Ma €ro (VHKIHOHHPOBAHHUS, B VYKPCIUICHHEC W MPOABIIKCHHC
OOLIECUCIOBEUCCKUX LICHHOCTEH, pa3BuTHe narpuotudeckoro cosnanus. Kak ormerun mpesuaeHt PK Tokaes
K.-K. Ha oTkpeiTHH pecnyOiarKkaHCcKoro odrica BOIOHTEPOB, CMBICT JOOPOBONBYECTBA — CIYXKEHHE CBOCH
cTpane, o0mmecTBy [9].

Brrxoa BOTOHTEPCKOH ACATCIRHOCTH HA HOBBIM YVPOBCHB, YIIPOUCHUEC €TI0 MO3UIUN B CTPAHC, MPABOBOC
COMPOBOKACHHUE CBA3aHBI, HCCOMHCHHO, ¢ (PAKTOpPOM MPUCYTCTBHUS TOCYJApcTBA B AaHHOU cdepe. ITo
HCOOXOAUMO, BAXKHO M HYXKHO, HO TJIABHOC, YTOOBI €r0 HE CTAJO CIIMIIKOM MHOTO, 4TOOBI COOIOAAICS
0alaHC B PAa3BUTHH MPOLIECCA «CBEPXY» U «CHU3YY.
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Bomontepereo B Kazaxcrane Mo071010, OHO TOJABKO HAUWHACT CBOH ITyTh, HAKAILUIUBACT OIIBIT,
dopMHUPYET KYJIbTYPY, UMECT MEPBIC YCIEXH, paBHO Kak u npodaemsel. M uctopus Kazaxcrana, crpansi, B
KOTOPOM €CTh MECTO OOBIUAK acap, TPAAMLMIM COCTPaAaHus, MOOPOTHI, MOMOINH MPOCTHIX JHOACH B
OTHOLICHUN NCPCCEICHIICB, PCIPCCCHPOBAHHBIX, 3BAKVHPOBAHHBIX — MPCKPACHHIM OPUCHTHP B JATBHCHIICM
Pa3BUTHHU TPAKAAHCKOU AKTHBHOCTH.
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T.M. bonaapuosa, M.C. Conran, T.M. Hypranues

Kasipri KazakcranabIK KOFAMIA a3aMATThIK KOFAM/bI KAJIBINTACTBIPY MEH JAMBITYAAFbI
BOJIOHTEPJIIKTIH PoJIi.

Bbyn makana kasipri Ka3akCTaHIBIK KOFaM ©MIPIHIH OpraHukaibikK Kypamaac Oemiri, KP
YKIMETTIK €MEC CCKTOPBIHBIH MYMBIC 1CTCYIHIH MAaHBI3Jbl WHAUKATOPH — BOIOHTEPIIK
KbI3MET TpobjeMachiHA  apHATFaH. ABTOpIap TapuxH  KOHTEKCTE  EPIKTLICp
KOBFAJIBICHIHBIH ~ KAJbINITACYBIHAAFbl Ocnariii  Oip KE3CHACPAl, OHBIH CPCKIICTIriH
KapacThIpaIbl, ATFALIKbl JKCTICTIKTEP MEH KUBIHABIKTAPABl KOPCETCIl, COHBIMEH KaTtap
MEMJICKCTTIH OCHl MPOLECKE Kathicy (akticin aran etemi. Moaceae OolibiHIIa
nepekkesaep Kaszakcran PecnyOnukacklHBIH 3aHAAPBL, TYKBIPbIMAAMATIAP, a3aMaTThIK
dopyMaapaslH Matepuangapsl, MemnekeT OacIIBICEIHBIH COUIETCH Co3Aepl MOHE T. O.
0oaapt. OChl TAKBIPHINKA YHACY KA3ipri KE3CHIAC CPIKTUTIK PECIyOaMKamarbl a3aMaTThIK
KOFaMHBIH OJICYCTIH apTTHIPYIBIH, CIAIH OJaH Oopl AaMyblHA €ICYMl YIEC KOCYABIH,
JKATMBIAAAM3ATTBIK ~ KYHABUIBIKTAPABl  HBIFAUTY MEH UITCPUICTYAIH, MATPUOTTHIK
TOpOHEHIH MaHBI3Ab! (PAKTOPBI OOIBIT TaOBLIATHIHBIH AUTYFa MYMKIHAIK Gepeni.
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T. M. Bondartsova, M. S. Soltan, T. M. Nurgaliyev

The role of volunteerism in the formation and development of civil society in
modern Kazakhstan society.

This article is devoted to the problem of volunteer activity-an organic component of the
life of modern Kazakh society, an important indicator of the functioning of the non-
governmental sector in the Republic of Kazakhstan. In the historical context, the authors
consider certain milestones in the formation of the volunteer movement, its specifics,
show the first successes and difficulties, and also emphasize the fact of the state's
presence in this process. Sources on the problem were the laws of the Republic of
Kazakhstan, concepts, materials of civil forums, speeches of the head of state, etc.
Addressing this topic allows us to state that at the present stage volunteerism is an
important factor in increasing the potential of civil society in the republic, a tangible
contribution to the further development of the country, strengthening and promoting
universal values, patriotic education.

Keywords: volunteer, volunteer activity, volunteerism, civil society, civil activity, non-
governmental organizations, national volunteer network( NVN), state structures.
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MeToaMKa UCNob30BaHUS CPeACTB PU3NYECKON KyNbTYypbl 4719 YKPEN/eHUS 340POBbS
npenogaBaTeneli By3oB

CTtaTbsl MOCBSiLLEHa Npo6iemMam 340pOBbs Npernofasartenieid B yHUBEpCUTETAX U ApPYrux
3aBefieHusX. TakxKe B CTaTbe MPOaHa/IM3MPOBAHO BO3AENCTBIE (PU3NYECKUX HArpy30K Ha
opraHu3m. PacCMOTPEHO A/ Yero HYXKHO YKpennsTb 340pOBbe, NoMb3a 1 Bpef. B Hawle
BpPeMs npo6sieMa COXpaHeHNs 340pOBbs OYeHb BakHa. Bce npenogaBaTenin Tak Xe, Kak 1
CTYAEHTbI, [O/DKHbI 3aHMMATbCA  (U3NUYECKUMMU  YNPAKHEHUAMU ANS  YKPEnieHus
340pPOBbA.

KntoueBble cnoBa: 340pOBbe, (HU3NYECKME YNPAXKHEHUS, «(U3KYNbTMUHYTKa», LEHHOCTb
3[40POBbS, MpenojaBaTeNlb, COXPaHeHWe 3[40POBbsi, 06pa3oBaTeNbHbIA  NpoLecc,
rMMHacTVKa.

BeegeHue

30p0Bbe-3TO HEOLEHUMOE 6/1aro He TONbKO A1 KaXKAOro YesnoBeka, HO W AN BCEro o6LiecTsa.
300pOBbe MOMOraeT HaMm BbIMOMHATL HalUWM MiaHbl, YCMELWHO pellaTb OCHOBHbIE >KM3HEHHblE 3afaul,
npeojonesatb TPYAHOCTU U, NPU HEOBXOAMMOCTM, 3HAUNTENbHBIE NEPerpys3Ku.

Xopoluee 340pOBbe, afeKBATHO MOALEPKMBAEMOE U YKPEN/seMoe caMUM YefloBeKOM, obecrneymBaeT
eMy [ONTYH W aKTMBHYK >KU3Hb.TOMbKO 340pDBbIA YEeNOBEK C KPEMKMM 340POBbEM, OMNTUMWU3MOM,
NCUX0NOrNYECKOWA CTabW/ibH OCTbH), BbICOKO YMCTBEHHOW M (PU3NYECKOA BMECTUMOCTLIO MOXET XXUTb
aKTMBHD, ycnewHo npeogonesas npbdeccnoHanbHble 1 gomaluHe npenatctams [1].

Hal Bek-3TO BeK cOLMabHbIX, TEXHUYECKMX WU (U3NYECKMX KOMMUYECTBEHHbIX MNpeobpa3oBaH v,
Hay4yHD-TeXHWUECKNX PEBOMOLUNIA, KaK YXe T[OBOPWUIOCh, HApfily C MNPOrpecCUBHbLIMU SABMEHUSMM,
nphHecwnmn B XM3Hb phg HebnaronpuATHbIX (akTopos. K HYWM oTHocATcs HEpBHbLle M du3nyeckue
MepeHanpsXeHus, CBA3aHHbIE C Pas3BUTMEM TpPeOOBATe/bHbIX COBPEMEHHbLIX TEXHOMOIMA, a Takxke
npogeccuoHanbHble W ObITOBbIE CTPEcCbl W, KaK CneacTBuMe, HapyleHuss o6MeHa BeLecTs,
npeLpacnofioKeHHOCTb, CBA3aHHAsA C Cep AeUH 0-COCYAUCTbIMMW 3a601eBaH UMW 1 AP YTUMK.

300poBbe - €CTECTBEHHAsA, abCONOTHAA M MOCTOSAHHASA XXW3HEHHas LeHHOCTb, 3aHUMalLLas BbICLLINIA
YPOBEHb Ha MEPapXUYECKON NecTHULE LeHHOCTER, a TakKe B CUCTEME TaKUX KaTeropuii 4enoBeyeckoro
CyLLeCTBa, KakK WHTepecbl W ufaeanbl, rapMOHWs, KPacoTa, CMbIC/T WU CYaCTbe XW3HW, TBOPYECTBO,
nporpamma v puTM >XXU3H .

O6cy>keHne

Mo Mmept pbcrta 6n1arococTosHUA HaceneHs M yAOBNETBOPEHUA €ro ecTeCTBEHHbIX nepBUYHbBbIX
noTpe6HoCTeR (NPOLOBONLCTBUE, XKUMbE U T.4.) OTHOCUTENbHASA LLEHHOCTL 340pDBbA ByfeT pactu [2].

dun3nyeckne ynpaxHeEHMA - 3TO CUCTEMA OMO/OXeH g opTaHi3ma, n3baBneHNs OT 60NE3HE.

Mp¥ BbINOMHEHUN (M3NYECKUX YNPAKHEHWIA CHMKAETCA KOMMYeCcTBO XonectepyHa B opfaHusme, u
3TO 3aWMWaeT OT aTepbcknepbsa, MblliLbl CTAHOBATCSA 60M1ee 3naCTUYHbBIMU, UCUe3aeT X ApH610CTb, OHY
CTaHOBATCA 3N1aCTUYHbLIMU, KOCTHAA TKaHbL HanonHAeTCA Ka/bluMeM, pacumpfoTca KpboBeHocHble cocyabl,
ynydiwaetcs KpbeoobpauleHWe, yBeNMUMBaeTCa KOIMYECTBO reMorfiobvHa B KpbBM, ynydwiaeTtcs pabdorta
cepiiua, BEHTUNALNSA nerkmx. dusnyeckas akTMBHOCTb HEATPANN3yeT CTpECC, yNyyLLaeT NamMaThb.
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(NaBHOI 0COGEHHOCTLIO NPO6/EMbl COXPaHeHUs 340p0BbS ABNSETCH, B YAaCTHOCTWU, opueHTauuns Ha
COXpaHeHMe N MPUYMHOXEHMWE 3[0pOBbA CTYAeHTOB. OCHOBHbLIM YC/I0BUMEM Mepefayn 3HaHWR 1 yMeHWi
no (opMMpPOBaHMIO 3[40POBbA 0O6yuvatoWMMCS, (OPMUPOBAHMIO LEHHOCTE 3[0pOBOro 06pasa >XXU3HU
ABNSETCA KyNbTypa 340p0Bbs Nejarora. 340poBbecbeperatolmii 06pa3oBaTeNbHbIA NPOLECC JO/MKEH BbITh
HanpasneHlHa coxpaHeHue n ykpenneHYe 300pbBbA BCEX YYACTHUKOB NpoLecca, B TOM Yucie 1 340p0Bba
negarora. Beab negaror, HE O0CO3HaBLUMIA LEHHOCTM paboTbl HAA COOCTBEHHbIM 3[0POBbLEM HA
CO6CTBEHHOM OMbITe, HE CMOXET nepegaTb OMbIT y4yalWumcs U co3gaTb 340pDBYHO yuyebHylO cpeay B
obpasosaTensHDOM yupexaeHn [3].

OfHUM M3 OCHOBHbIX MOMEHTOB MefarorMyeckoi LesTeNbHOCTM ABASeTcA cneuudmka ee 00bEKTa,
KOTOPbI 0AHOBPEMEHHO SIBSETCA U CYyOLEKTOM.

CTyAeHT cTaBuUT nepef co60i Lienn, KOTOPbIX OH CTPEMUTCSA AOCTMYb HA OCHOBE CBOUX CUJI.

Meparor B CBOeli paboTe [O/MKEH Y4uMTbiBaTb BO3MOXHOCTW, WHTEPECHl, CKAOHHOCTM KaXAoro
CTyfleHTa, COOTHOCUTb WX C UensmMu nefjarornyeckon fesTensHocTu. Bce 310 TpebyeT 60/bLUIOrO
YMCTBEHHOM0, WHTENNEKTYaNbHOr0 ¥ HPaBCTBEHHOIO HAMpsXKeHWUs U eXeAHeBHOW paboTbl yunTens Hag
CobOM.

[ns Tpy>eHWKOB YMCTBEHHOIO Tpyfa CUCTEMaTUYeCKOe 3aHATME (PU3NUYECKON KyMbTypoi v CNOpTOM
nprobpeTaeT HEOBbIKHOBEHHOE 3HayeHMe. OOLLEen3BeCTHO, YTO Aaxe Y 340pPOBOro M HECTaporo YesoBeKa, B
TOM C/lyyae, €Cv OH BeAET cufaunii 06pa3 XXMU3HW M He 3aHUMAeTCA PU3NYECKON Ky/nbTYpOoR, nMpu cambixX
MafieHbKMX (DM3MYEeCKUX Harpyskax ydallaetcs fblxaHue, nossasetcs cepfuebveHue. MmnoguHaMmnyeckue
YCNoBUA,  MCUXONOrMYECKOE  HampsdKeHWe,  BbICOKONPO(EeCCHOHaNbHAs  Harpys3ka  (BbIHY>JeHHOe
npucyTcTBUe 3a paboynM CTO/IOM) B CaMOM COBPEMEHHOM CO06LLEeCTBE CMNOCOOCTBYET POCTY PUCKA PasHbIX
(OYHKUMOHA/bHbIX HapylueHuid. [ns yuyuTeneid B BbiCOUaillem y4eOHOM 3aBefleHUW [aHHbIe YC0BUSA
Hambosnee 3HaUMTE/bHbI, TaK KaK UX TPyAoBas AesTeNbHOCTb conpshkeHa ¢ 60/1bLIOA NCUX03MOLMOHaNbHOA
Harpyskoli 1 XpOHWYECKMM He0CTaTKOM BPEMEHW Ha MOJIHOLEHHbIA OTAbIX.

PaboTa npenogaBaTensi N0 CPaBHEHWD C [APYTUMW BUAaMuM MPOGecCMOHaNbHON  AeATeNbHOCTY
[leaTeNbHOCTb OYeHb creuuduyeckas. Henerko onpegennTs rpaHb, rae “"oguumansHas" aedaTeslbHOCTb U
coumnanbHas paboTa 3aKaHUMBaeTCs, yunTeNlb MPOLO/MKaeT paboTaTb JaXe MOC/e 3aHATWUIA: aHanusupyet
NpoBeAeHHbIE YPOKK, AYMAET O COAepXKaHMM NPeACTOALLErO YPOKa, paboTaeT ¢ HOBOM MHopmauwmein [4].

Ceilyac pe3ko obocTpunach npobnema coxpaHeHmsi 340poBbs. NpenogaBaten BY30B Tak e, Kak U
CTYLEHTbl, [O/DKHbI 3aHUMaTbCA (PU3NYECKON KynbTYpoil NS YKPENjeHUs CBOEro 340poBbs. BaxHO
MCNOMb30BaTb BPEMS AHSA PaLMOHabHO - MPaBW/IbHO YepefoBaTb YMCTBEHHbIV U (usnyecknii Tpya. MoxHO
MOBbICUTb  3MMEKTUBHOCTb O0OYYEHMS 1 NPenofaBaHUs 3a CYET  (PU3MYECKUX YMPaXKHEHWUA W
03[,0pOBUTENbHON TMMHACTUKW.

Mpon3BOACTBEHHAA TMMHACTIKA BO BPeMS paboyero HS 3aHUMAeT BaXKHOE MECTO.

Mpon3BoACTBEHHAA TMMHACTMKA-3TO CUCTEMA METOAMYECK 060CHOBAHHbIX (hM3NUYECKUX YNPaXKHEHUM,
(hM3KYbTYPHO-0340POBUTENbHBLIX U CMOPTUBHBLIX MEPONPUATUIA, HANPaBfEHHbIX Ha MOBbIWEHNE U
noagaep>xaHune cTabunbHOro NPoeccMoHanbHOro noTeHymana [5].

Mpon3BoACTBEHHAA TMMHACTMUKa LeNIUTCA Ha HECKO/IbKO BMAOB: BBOAHAA MMHACTMKA, (DU3KYNbTYpPHAs
naysa v Tak Ha3blBaeMble “PU3KYyNbTMUHYTKA” .

Pabounii AeHb [OO/MKEH HauMHATbCA C BBOLHOW TMMHAcTMKM. OH cOCTOUT U3 5-8 ynpaXKHeHWiA
ONNTENbHOCTBI0 5-7 MUHYT. Llenb BBOAHOW FMMHACTMKM - “3anycTWUTL" (U3MONOrMyeckue npoLeccbl B
opraHax, UrparoLux BaXKHYI pONb B BbIMOMHEHUU pPaboTbl. ITO TakKXKe COKpallaeT BPeMs BK/IHOUYEHWUS B
pabounii puTM, NoBbILIAET 3HEKTUBHOCTb PaboThl.

YnpaxHeHUs BBOAHOW TMMHACTUKU [LO/MKHbI OblTb MPOCTBIMW U UMETb XapakTep, UMUTUPYHOLLUIA
[eiCcTBMA W ABWXKEHMUSA, KOTOPbIE Bbl BLIMOMHSETE BO BPEMS OCHOBHOW paboTbl. 3TO pasrnbaHve pyK B
CTOPOHbI K BEPXY, NOBOPOTHLI TYNOBULLA, HAKNOHLI, noaynpucaas [6].

®PU3KYNbTYPHbIe May3bl MPOBOAATCA BO BPeMsA paboyero [HA W CHWXKAKT YCTanoCTb He TO/bKO
CTYZLEHTOB, HO ¥ npenofasaTeneid. Mpumep KoMMaekca yrnpaxHeHWin:

1 lMoAaTarueaHue HOT K rpyau, CUASA Ha CTYeE,

Xopfb6a ¢ BbICOKMM NogHUMaHueM 6eapa;
MpucegaHms ¢ ONOPOWA PYK Ha CTYN;

[MooyepéaHble HAKNOHLI, NpuUceaHns;

CrubaHuve v pasrnbaHme pyk B yrope 0 CUHKY CTyNa,;

o~ wbd
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6. Breimaasl ¢ ommopoit pyk# o0 CTVIL.

7. JpIxaTenpHOE YIPKHEHHE: HA BAOX — MOJHATHE PYK HAJ FOJOBOM, Ha BBLIOX — CTUOAHUE TYJIOBHUINA
U ONYCKaHHUE PYK.

Ou3KyNbTYpHAS MHHYTA NPOBOJUTCA ISl JTOKAIBHOTO BO3ACHCTBHSA HA ONPEACICHHYIO TPYIIIY
MEILIL U SBISIETCS CBOCOOpas3HOW may3oi mis opranuama. OHa BkIrouact B cebs 2-3 ympakHenus mo 1-2
MuHYTH. Heckonpko pa3z B pabounii ACHB-4ACTOTA 3aBUCUT OT CHICLU(UKH YTOMIICHHSL.

TpeHupoBKa [T YAYYIICHNS MO3IOBOTO KPOBOOOpAIICHHUS

HaknoHB ¥ MOBOPOTHI TOMOBBI OKA3BIBAIOT MEXAHMICCKOE BO3ACHCTBHE HA CTCHKH LICHHBIX COCYIOB,
MOBBIIIAS WX 3JIACTHYHOCTb, pazipakas BECTHOYAPHBIH amnmapaT W BBI3BIBAS PACIIMPCHHE COCYIOB
TOJOBHOIO Mo3ra. JlpIXaTeiabHbIC VIPAKHEHUS, 0COOCHHO HOCOBOC IBIXaHHE, H3MCHSAIOT KPOBOCHAOKCHHE
cocynoB. Bce 310 ycmnmBaeT MO3roBoe KpOBOOOpPAICHHE, MOBBIMIACT €0 HHTCHCHBHOCT M OOJErdyact
VMCTBCHHYIO ACATCIBHOCTb.

1. L. I1. - O. C. 1-pyku 3a ronoBOi; JOKTH PAcCTABJCHBI IMHUPE, TOJOBA OTKHHYTA HA3a[ . 2-JOKTH
Briepea. 3-4-pyku paccrnabieHbl, roioea HaknoHeHa Brnepea. lloeropure ympakHenme 4-6 pas. Temn
MCJICHHBIH.

2. Ull-paccraBpTe HOTH, PYKH B KYJIakKW, |-OBEpHHUTE NEBYIO PYKY Ha3aj, NpaByIO-BBEPX-HA3ad. 2-
MEHIHUTE MOJOKECHHE PYK € MOMOIIbIO Kadened. Maxu KOHYAIOT PEIBKAMH € OTBCACHHBIMH Ha3aJ PYKaMH.
IToBTopuTe ynpaxuenue 6-8 pa3. Temrr cpeaamii.

3. Ull-cupg Ha cryme. 1-2 oTeeaute TONOBY Haszax M Clerka HAKIOHHTE €€ Haszald. 3-4-ronosa
HaKJIOHEHA Buepen, rmieun He noauaTsl. [loBropute ynpaxuaenne 4-6 pas. Temn menneHHbIH

OH3KYIBPTMUHYTKH YaIlNE HCHOIb3VIOTCS HA MPOU3BOJACTBE, KOTAA HENb3s OCTAHOBUTH 0DOPYIOBAaHHE,
OTBIICYb OT PabOYEro MPOLECCa, HAPYIIUTh PUTM PaboOTHl U T. 4. DU3KYIBTMHHYTKH Tak e, Kak U
(U3HUECKUEe TICPEPBIBEL, HCHONB3VIOTCI HEMOCPEACTBCHHO Ha padodyeM MecTe, HO B OTIMYHE OT
(PUBKYIBTYPHOH May3bl MOTYT IPOBOAMUTHCS B JIIOOBIX CAHUTAPHBIX YCIOBUAX [7].

3I0pPOBBE-3TO MEPBas U BaKHEHIAs MOTPEOHOCTD YETIOBEKA, OHO ONMPEACICT €r0 TPYAOCIOCOOHOCTh U
o0ecreunBacT TapMOHUYHOC PA3BHTHE JTHYHOCTH. OJTO BAKHCHINAS NPEANOCHUIKA IS MO3HAHUS
OKPYKAIOIIETO MHpPA, AN CAMOONPEACICHHS M CUACTBS UYETOBCKA. AKTHUBHAS JOIras »KH3Hb - BAKHAL
COCTABILIIOINAS UEIOBEUCCKOTO (akTopa. 3AOPOBBIH W AYXOBHO PAa3BUTHIH 4YEIOBEK CYACTIAMB - OH
MPEKPacHO ceOsl YyBCTBYET, MOAYYACT VAOBICTBOPCHHUE OT CBOCH PabOTHI, CTPEMHTCS K CaMOpCaIH3aliy,
JOCTHracT MOJIOAOCTU AVXa H BHYTPECHHEH KPacOTEHI.

CeroaHs noYTH Y KKIOTO €CTh MHOTO Jel U 00sg3aHHOCTel. HOrAa eMy He XBaTacT BPEMECHH JaXKE Ha
coOCTBCHHBIC Acaa. B pe3yiapTare ¢ ropod MENKHX TEXHHUYCCKUX MPOOJICM YCIOBEK MPOCTO 3a0BIBACT O
TTIABHBIX UCTHHAX U LENdx, 3amyTeiBactcsa. OH 3a0bIBacT 0 cBOoeM 3710poBbe. OH HE CITUT MO HOYaM, HE XOTUT
B MOXOJBI, HE OEracT Mo yTpam, BOAUT MAIIUHY, €CT ¢ KHUTOH.

Baxnouenue

B sakmroucHHH MOKHO CKa3aTb, 4YTO YKPCIUICHUC 3A0POBbHA nper[o,uaBaTeneI‘/'I BY30B ABJIACTCA
HEOOXOJUMBIM KOMIIOHCHTOM BCEro 00pa3oBaTelbHOrO mpouecca 1t Haubonee 3(¢pEKTHBHOTO CO3MaHUS
3M0POBOM YICOHOH CPSbI.
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7 babenko AWM. dopmupoBanue 340pOBOTO 00pasza KHU3HH Yy MOAPACTAOLICTO MOKOMCHM. — M:
«MITA-TTIPECC», 2015. — C.49-60

O. Menemko

KOO okbITYIIBLIAPBIHBIH AEHCAYJIBIFBIH HBIFAHTY YIIIH JeHe ILIHBIKTHIPY KYpalJapbiH
naiiganany agicremeci

Maxkana yHHBEpCHTETTEpICT] XKOHE HacKa MEKEMENEPAET] OKBITYIIBUIAPIBIH ACHCAYIBIK
moacenenepine apuanrad. CoHgaii-ak, Makanaaa (pU3NKAIBIK OCICCHALTIKTIH ar3ara acepl
TangaHanpl. JleHcaymbBIKTBI, HMalgackl MCH 3USHBIH HE YIIH KYLICHTY KEPEK CGKEHAIri
KapacTepbliagsl. Kasipri yakeITTa ACHCAVJIBIKTBI CAKTaAy MOCEICCI ©TC MAaHBI3BL.
Bap.]'[bIK OKBITYHIBLIAP, CTYACHTTCP CHUAKTBI, ACHCAYJIBIKTHI HbIFa,I\/'ITy YH.IIH ACHC
IMBIHBIKTBIPYMCH afIHa.]'[bICYbI KCPCK.

Tyiiin co30ep: NCHCAYIBIK, ACHE INBIHBIKTHIPY JKATTBHIFYIAPbI, "MCHE TIBIHBIKTHIPY
MHUHYTHI", TCHCAYIBIK KYHIBLIBIFBI, MYFATIM, JCHCAYIBIKTHI CAKTAy, OLIiM Oepy IPOLEC,
TMMHACTHKA.

0. Meleshko

Methods of using the means of physical culture to strengthen the health of university
teachers

The article is devoted to the health problems of teachers at universities and other
institutions. The article also analyzes the impact of physical activity on the body. It is
considered for what it is necessary to strengthen health, benefits and harms. In our time,
the problem of maintaining health is very important. All teachers, as well as students,
should engage in physical exercise to promote health.

Key words: health, physical exercises, "physical culture minute", the value of health,
teacher, health preservation, educational process, gymnastics.
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MunncrepcTso obpasoanus U Hayku PecryOmuku Kazaxcran
KaparananHCKUI WHAY CTPUAIBbHBIA YHUBEPCUTET

HHP®OPMAIIMOHHOE INCBMO
YBamxaemble KoJL1era!

Jo 15 mas 2021 roaa oCylIecTBJISETCS NPUEM HAYUYHBIX CTaTEH B CIEAYHOLIUH BbITyCK Ne 2
(33) 2021 roma Pecnybnmkanckoro HaydHoro xypHana « Becrnmk Kaparanamnckoro rocyaap-
CTBEHHOI'0 MHAYCTPHAJBHOI0 YHHBEPCHTETA», KOTOPBIH 3aperucTpupoBaH B MexxayHapOJHOM
HeHTpe no perucrpaunu cepuanbhbix u3ganuii ISSN (FOHECKO, r. ITapmwk, ®@panums) ¢ npucBoe-
HueM mexayHaponHoro Homepa ISSN 2309-1177. Teppurtopust pacnpocTpaHeHHs KypHana: Pec-
nyOska Kaszaxcran, cTpanbl OJMKHETO U AATBHETO 3apyOesKbs.

B sxypHaJie npegycMOTpeHbI cJIeAyIolue pas3aesibl

Mertannyprust. TeXxHOIOrMH HOBBIX MaTEPUATIOB.

MammuHocTpoeHue. TexHOI0rnueckue MalluHbl U TPAHCIIOPT.
CtpourenbcTso.

OHepreTuka. ABTOMAaTH3aLUs U BBIYUCIUTEIbHAS TEXHUKA.

XHUMHUYECKHE TEXHOJOTHH. be30nacHOCTb JKU3HEAEATENbHOCTH.
OxoHomuka. ObieobpazoBarenbHble U (PyHAAMEHTAIbHBIC TUCIIUTLTUHBL.

ISR N

MPABUJIA O®OPMJIEHUS U MPEJOCTABJEHUS CTATEN

B pecnybnmkanckom HayuHOM >kypHane «Becmuuk Kapazanounckozo zocyoapcmeennozo
UHOYCIPUAILHO20 YHUGEPCUMEma) TTyOINKYIOTCS Pe3yJIbTaThl aKTyJIbHBIX PadoOT, UMEIOLIUX HC-
CIIeIOBATENIbCKUI XapakTep, 00NagaroIuX HAyYHOW HOBU3HOH M MPAKTUYECKOW 3HAYUMOCTBIO.

S3bIkN Ty ONTUKAIMK: Ka3aXCKUH, PyCCKHUH, aHTITHHCKUH.

Cratbs npencrasnsercs B [lenapraMeHT HayKH, HHHOBALMU U MEKIYHapPOJHOTO COTPYIHUYE-
CTBa B OJJHOM 3K3EMILISIpE.

K Tekcty crarhy, MOANMMCAHHOMY aBTOPOM (-aMH), IPUIIATAOTCA KpPaTKas aHHOTAIMs Ha pyc-
CKOM, Ka3aXCKOM U aHIJIMHCKOM si3bIKax (4-5 MpensioxKeHus ), BHEIIHAS U BHYTPEHHSISI PELIEH3UH,
aHKeTa aBTOpa (-OB).

TekcT pelaKTHPOBAHUIO He NMOAIEKHUT, OITOMY BCe MATepHaJbl A10JKHbI ObITh 0dopm-
JIeHbl B COOTBETCTBHHU € TPe0OBAHMUSIMM H THIATEJbHO OTpPEAAKTHPOBaHbL. Martepuajbl, He
COOTBETCTBYIOIINE BbINEYKAZAHHBIM TPEOOBAHUSIM, He PACCMATPUBAIOTCH U 00PATHO He BbI-
ChLIAKOTCS.

TpeGoBanus kK 0pOPMIIEHHIO CTATEH:

O6vem crarby, BkIOYas Oubmuorpaduro, HE MOJDKEH INPEBBINATh 15 CTpaHUI[ TEKCTa,
HabpaHHOro Ha KoMmmbioTepe (pempakrop Microsoft Word), MuanManeHeiili o0beM cTathul - 4 CTpa-
HUIIBL

[Tonst pykonmucH TOJKHBI OBITh, BEpXHEE W HUKHEE - 25 MM, JieBoe U rpaBoe - 20 MM; mpudr -
TimesNewRoman, pa3smep - 11 0T, MEKCTPOUHBI MHTEPBAI - OAMHAPHBIN, BBIPABHUBAHHE - IIH-
puHa; orcTym ab3ana - 0,8 cm.

Marepuan crateu odopmiieH B coorBerctBur ¢ IOCT 7.5-98 « Kyphaisi, cOopHuku, nHpOp-
MalroHHble m3nanus. Uznarensckoe ohopMiieHHe My OJIMKY eMBIX MaTePHAIOBY.

B cTpykTypy CTaThu BXOAAT CIEAYIOLINE Pa3AEibl:
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* 30201060K: BKIIIOYAET OTACIBHYIO CTPOKY ciieBa oT uHaekca YK, napopmannio 06 aBTopax
(vEMUMANBl 1 paMWINs, Ha3BaHNE YUPEXKIEHHs WM OpraHu3aluy, TOpoJ, CTpaHa, e-mail aBTopa,
OTBETCTBEHHOTO 32 MMEPENUCKY C PEJAKTOPOM), HA3BaHHUE CTAThY,

» Peghepam: opopmien B coorBerctBuu ¢ I'OCT 7.9-95 «Pedepar u pedepar. O0mue Tpedo-
BaHUs». OOs3aTeNnbHBIE KOMIIOHEHTHI aHHOTaUWU: MHGOPMaTHBHOCTH (00beM - 180-200 crnos);
OPUTHHAIBHOCTh (HOBHU3HA CTAThH), COAEpKaHHE (OCHOBHOE COMEPIKAHUE). CTATbU U PE3yJIbTATOB
UCCIIEIOBAHMS); CTPYKTYPHUPOBAHBI, BHIBOJBI. AHHOTALIUS MPENOCTABISIETCS Ha aHTJIMHCKOM, Ka3ax-
CKOM U PyCCKOM SI3bIKAX;

» Knroueswie cnoea: ne Menee 8-10 OCHOBHBIX TEPMUHOB WJIM KOPOTKHX (hpas3, KOTOpPbIE HC-
NOJIB3YIOTCA B CTaThe. KimtoueBbie CioBa MPEIOCTABISIOTCS HA AHTIIMIICKOM, Ka3aXCKOM H PyCCKOM
sI3bIKaX. AHHOTALMsI U KJIFOUEBbIE CJIOBA HA SI3bIKE CTAThbU MPEALIECTBYIOT OCHOBHOMY TEKCTY CTa-
TbH, AaHHOTAIIMH W KJIFOYEBBIC CJIOBA HA PYTHUX SI3bIKAX PAa3MEINAIOTCs mocie Oubiuorpapuieckoro
CIHCKA CTaThH;

* Beeoenue: 0O0OCHOBAaHNE AKTYyaJIbHOCTH M CTENEHH PA3BUTHs TeMbI (BO3MOXKEH KpaTKUH 00-
30p HAy4HOH JIUTEpaTypsl MO TEMe HCCIEIOBAHMS ), TIOCTAHOBKA 3a7a4ll MCCIIEIOBAHMS, ONHCAHNE
00BEKTa U TIpEAMETA MCCIEOBAHMS, LIEJIeH 1 3a/1a4 CTaTbU; KPATKOE ONMCAHNUE €TI0 CTPOSHMSL.

* Memoowr u mamepuaisl (3KxcnepumMeHmaibHble): OTICAHUE METOJIOB U MATEPUANIOB, HCIIOb-
30BaHHBIX B HCCIENOBAHWM, BKJIOYash MeTombl cOopa, oOpaOOTKM W aHajgu3a JaH-
HBIX;, XapaKTEPUCTUKHU BBIOOPKH (€CITH MCIIONB3YETCs] BBIOOPOYHOE HCCIIEIOBAHUE);

*» Pezynemamer u obcysicoenue; Onucanie U MHTEPIPETALUS MOJYYEHHbIX Pe3yJbTaToOB C IO-
MOLIBI0 PUCYHKOB, TaONMUL, rpa)ukOB U PUCYHKOB,;

* Bv1600v1: HOpMYITUPOBKA BBIBOJJOB HA OCHOBAHUH IOJYYEHHBIX PE3YJIbTATOB, CPABHEHHE T10-
JYYEHHBIX PE3YJIbTATOB C CYIIECTBYIOLUINMHU PE3YJIbTaTAMU IO 3TOH TeMe; OLEHKA HAyYHOH HOBM3-
HBI U PAKTHYECKOH LIEHHOCTH MOJIYYeHHBIX Pe3yJIbTaTOB.

* baaeooaprocmu. pyU HATUYUU UCTOYHHUKA (DPUHAHCHUPOBAHUSI UCCIENOBAaHMS (TPAHTBI, TOC-
OI0KETHBIE MTPOrpaMMBbl) yKa3bIBaeTCss HHOOPMALHSI O HEM,;

» Cnucox numepamypur: budnuorpadudecKuii CIMCOK COCTABIISIETCS TBAYKIBI:

- «Criucok IuTepaTyphl» - Ha SI3bIKE OPUTHHAJA UCTOYHUKOB (Ka3axCKUH, PyCCKUN U ApyrHe
HeaHruickue si3bikn) odopmisietcs: B coorserctBuu ¢ I'OCT 7.1-2003 «bubnuorpaduueckas 3a-
nuck. bubnuorpadpudeckoe onucanne. O0mue TpedoBaHUs U MpaBuia cocTaBieHus». CCbUIKH Ha
UCTOYHUKH Ha SI3bIKE, UCTIOJIB3YIOLIEM KUPHIUIHLY, HEOOXOANMO TPAHCIUTEPHPOBATD JJATHHCKUMHU
OykBamu;

- «CnUICOK TUTEPaTYpPhD» - HA aHTIIMHCKOM si3bIKe (O(OPMIIEH B COOTBETCTBUHU C MEXKTyHapO-
HbIM Oubnmuorpadudeckum crangaptom APA (http://www.bibme.org/citation-guide/AP A/book).

IlepBas ccpuika B TEKCTE Ha TUTEPATYPY AOJKHA UMeTb HOMep [1], BTopas - [2] u T. J1. I1o mo-
psinky. OOpammasch K pe3yJbTaTy M3 KHHUTH, YKOKUTE €ro HOMEp M3 CIIMCKA JINTEPaTypsl U (depes
TOUKy C 3amsTol) HOMEp CTPaHHLbI, Ha KOTOPOW 3TOT pe3ynbTar omyOnukoBaH. Hampumep:
[8; 325]. Ccbuiku Ha HeoryOTMKOBAaHHBIE PabOTHI HE TOY CKAIOTCS,

» Unpopmayus 006 aémopax: BKIIOYAET CIENYIOIIUE 3JEMEHThI: WUMs, OTYeCTBO M (amu-
JMIO; YIEHOE 3BaHME, yYEHas CTelNeHb, JOJDKHOCTh WK mpodeccus, MecTto padoThl (Ha3BaHHUE
YUPEKICHUST UM OPraHU3allMH, HACEICHHBIN IMyHKT), HA3BaHUE CTPaHbI (111 HHOCTPAHHBIX aBTO-
POB); azpec 3JIEKTPOHHOH mouThI (e-mail).

Pa3nenbl cratbu AOKHBI OBITH COTJIACOBAHBI MEXKAY COOOM, M3 TEKCTa CTATHH JOJIKHA OBITh
SICHA WCCJIEAOBATENIbCKAs TUIOTe3a (BOMPOC MCCIIENOBAHMS), METOMOJIOTHS M METOABI UCCIIENOBa-
HUSI, PE3YJIbTaThl UCCIEAOBAHUS M WX BKJIQA B Pa3BUTHE OTPACIH COLMOJIOTMYECKOrO 3HAHUS, B
paMKax KOTOPOH HCCIeAOBaHUE OBIJIO MPOBECHO.

Bce cokpammieHuss U COKpalmeHHs], 3a UCKJIIOYeHHEeM OOIIEU3BECTHBIX COKPALICHHH, JOJIKHBI
ObITh pacin(ppoBaHbl, KOT7Ia OHU BIIEPBBIE HCIIOJIB3YIOTCS B TEKCTE.

B aptukyie HyMepyrTCs TOJIBKO Te YOPMYJIBI, HA KOTOPBIE €CTh CCUIKU B TEKCTE.

Tabnuupl, pucyHKH U (POPMYJIBI HE HOJIKHBI COAEPIKATh HETOUYHOCTEH B OOO3HAYEHUN CHMBO-
JIOB M 3HAKOB. PUCYHKH OJUKHBI OBITh YETKUMH, YHCTHIMHA U HE CKaHUPOBaHHBIMHU. CCBUIKH Ha pH-
CYHKHU U TaOJIULIBI B TEKCTE.
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ITepen momaueli crtaThbu B *KypHAJT HEOOXOIUMO TINATELHO MPOBEPUTH 001y opdorpaduro
Marepuanos, opdorpadpuro COOTBETCTBYIOIIEH TEPMHUHOJIOIUN U (POpMaTHPOBAHHE TEKCTA U CCBI-
JIOK.

[IpenocraBisist TeKCT A NMyONMKALWU B JKypHaJle, aBTOP TapaHTUPYET MPABHIBHOCTb BCEX
cBeneHuil o cebe, OTCYTCTBHE IUIaruaTa U Apyrux (opM HE3aKOHHBIX 3aMMCTBOBAHHUI B PyKOIUCH
NPOM3BEACHNUS, IPABIIIbHOE OPOPMIIEHHE BCEX 3aUMCTBOBAHHI TEKCTa, TAaOJHI, CXeM, UILTIOCTpa-
1005078

Jlureparypheiii ucrounnk odopmisiercst B coorsercteuu I'OCT 7.1-2003. Cenenust 00 uc-
TOYHUKAX CJIEAyeT PacnoyiaraTb B MOPSAJAKE MOSBJIECHUS CChUIOK HA UCTOYHUKU B TEKCTE U HYMEPO-
BaTh apaOckumu mudpamu 6e3 TOUKH M rnedarathb ¢ ad3arHoro orcryna. CChIIKM Ha MCTIOJIB30BaH-
HbI€ UCTOYHUKH CJIEAyeT NMPUBOIUTH B KBAAPATHHIX ckoOkax. bubamorpaduyeckasi 3anuchb BbI-
MOJIHSIETCS HA AA3bIKE OPUTHHAJIA.

KypHaasl

1 Tperpsixos FO./1. Ilponecchl caMoopraHu3auuy B XUMHH MaTepHasoB // YCIeXu XUMHH. —
2003. —-T. 72, Ne 4. — C. 731-763.

2 ITak H.C. Counonorudeckue npoOieMsl S3bIKOBbIX KOHTAKTOB // Becthnk KasYMOuMA um.
Abbunaii xana. Cepust «@unonorusi». — Anmartsl, 2007. — Ne 2(10). — C. 270-278.

Knauru

1 Hazapbaes H.A. B notoke ucropuu. - Anmatsel: Atamypa, 1999. — 296 c.

2 Hagupos I1K. BeicokoBsizkue HedTH 1 npuponHbie OUTyMbl: B 5 T. — Anmatsl: Feueiv, 2001,
-T.4.-36%c.

3 I'emOunkuit E.B. HefipouupkynaropHass THIIOTOHUSI M TUIIOTOHHYECKHE (THIIOTEH3MBHBIE)
COCTOSTHUSI: PYKOBOJCTBO MO Kapauojoruu: B 5 T. / mon pen. E.U. Hazosa. — M.: U3n-Bo Menununa,
1982. -T. 4. - C. 101-117.

4 TToprep M.E. MexxayHaponHasi KOHKypeHIus / niep. ¢ anri.; nox pen. B.J[. Ilenuna. — M.
MesxnyHaponsbsie oTHouieHus, 1993. — 140 c.

5 IMasnos B.I1. baryes CII. IloaroroBka BOAOMAa3yTHBIX SMYJIbCUM JIJIsI CKUTAHUSL B TOTIOYHBIX
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TOTIJIMBA B MevaxX U OTONUTENbHbIX koTnax. — JI.. Hexpa, 1983. — 216 c.

CoopHukn

1 3umun A W. BausiHue coctaBa TOTUTMBHBIX 5MYyJIbCUN HAa KOHLEHTPALMIO OKCHAOB a30Ta U
cepbl B BBIOPOCAX MPOMBIILIEHHBIX KOTEJIBHBIX // DKOJNOTMYECKasl 3allUTa TOPOAOB. Te3. IOKIIL
Hay4.-TcxH. KoH(]. — M: Hayxka, 1996. — C. 77-79.

2 Tlapxxanos K. A., MomunoB X., )Kururekos T.A. ToapHbie CBOWCTBa KapakyJs MPHU pas-
HOM criocobe KoHcepBHUpoBaHus // HayqHO-TeXHUYECKUH MPOrpecc B MyCTHIHHOM JKUBOTHOBOZCTBE
U apUIHOM KOPMOIIPOHM3BOICTBE. MaTep, MEXAyHap. Hayd.-TpakT. KoHQ., moe. 1500-meturo T.
Typkectan. — [lsiMkenT, 2000. — C. 115-120.

3akoHoaaTe/IbHbIE MaTepUAJIbI

1 Tlocranosnenue IlpaButenbcta Pecnybnuku Kaszaxcran. O Bompocax KpeauTOBaHHS ar-
papHoro cexropa: yTB. 25 suBapsa 2001 roga, Ne 137.

2 Crparerndecknii maH pa3surus PecnyOnuku Kazaxcran no 2010 roma: ytB. Ykasom Ilpe-
sunenta PecnyOnuku Kazaxcran ot 4 nexkadpst 2001 rona, Ne 735 // www.minplan.kz. 28.12.2001.

3 Ilnan mepBOOUYEPEOHBIX MNEWCTBUNM 1O OOECHEeUeHUI0 CTaOWIBbHOCTH  COLHMAJIbHO-
SKOHOMHU4Yeckoro passutusi PecnyOmmku Kasaxcran: yTB. IlocraHoBneHuem IlpaBurenbcta
Pecniybnuku Kazaxcran ot 6 Hos10pst 2007 roma, Ne1039//www.kdb kz.

4 Pecnybnmka Kasaxcran. 3akon PK. O rocynapcTBeHHBIX 3akynkax: npusaAT 21 urons 2007
roja.

5 Crparernueckuii mnan ArentctBa PK mo nenmam  cTpouTenscTBa M KWJIHINHO-
KOMMYHaJbHOro xo3siictsa Ha 2010-2014 ronsl: yTB. moctaHoByieHueM llpasurensctea PK ot 3
mapta 2010 rona, Ne 17.

ITaTeHTHDBIE JOKYMEHTBI
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1 A.c. 549473. Cnocob nepBu4HOi 00paboTKu koskeBeHHOTrO chipbsi / P.M. Jlaymakac, A A.
Ckopoasiauc; omy6i. 30.09.1989, bron. Ne 34, — 2 ¢.

2 Ilar. 2187888 Poccuiickas Penmepaumss, MIIK 7 H 04 B 1/38, H 04 J 13/00.
IIpuemonepenatomme ycrpoiictea / Uyraesa B.IL.; 3asButens u mareHTooOnanareinr Boporex.
Hayu.-uccaen. uH-T cBsizu. — Ne 200131736/09; 3asen. 18.12.00; omy6mn. 22.08.02, bron. Ne 23 (II
9.). — 3c.

I'azeTsl

1 bBaiitoBa A. NHHOBAIITMOHHO-TEXHOJIOTHYECKOE PA3BUTHE — KJIFOUEBON (DAKTOp MOBBIMICHUS
KOHKypeHTocnocobnoctu // Kazaxcranckas npasaa. — 2009. — Ne 269.

2 Ha peanuzaumto npoekta « Akray-Cutn» Oyner HampasieHo 36 mupn. tr // IlaHopama -
2009, okTsa0ps — 16.

3 Kyspmun Hukomaii. YHuBepcanbhblii conpmar. «Okcrept Online» http://www.nomad.su
13.10.2009.

Pecypceni Internet

1 OOpa3zoBaHue . HCCIEAOBAHO B MUpE [DIEKTPOHHBIA pecypc]|: MeXAyHap. Hayd. TeA. WH-
TEpHET XypHan ¢ bubnuorekoil neno3urapuem / Poc. akan. ObpasoBanus ; ['oc. Hayu. men. O-xa
um. K. JI. YmuHckoro. - Dnekrpon, xkypH. — M., 2000. — Pexxum poctyma k xkypH.: http: //
WWW.0Im.ru, CBOOOIHBIIA.

2 IMnpuny, Jles. KHura XynoskHuKa: OT MAJIZTMOHHBIX TUPAXKEH — K €IMHUYHBIM 3K3€MILIIPaM
[Qnexktponnsiii pecypce] / JI InpuHn, — DnaekTpoH. TekcToBbie naH. — Mocksa: [6.u.], 2000. — Pe-
UM foctyna: http://atbook km.ru/news/000525 html, cBobonHbIii.

Heony0/MKoBAHHBIE JOKYMEHTBI
OTueTsl 0 HAYYHO-HCCJIEA0BATENbCKOI padoTe

1 ®opmupoBanue u aHamu3 (HOHIAOB HENMyOJINKYyEMBIX JOKYMEHTOB, OTPAKAIOMINX COCTOSHUE
Hayku Pecrybnuku Kazaxcran: oruer o HUP (3axsrounrtenshbiif) / AO «Ham, meHTp Hay4yHO-TEXH.
uHpopm.»: pyk. Cyneiimenos E. 3.; ucnonn.: Kynsesckas H0. I'. — Anmarter, 2008. — 166 c. — Ne I'P
0107PK00472. — UuB . Ne 0208PK01670.

Aucceprauun
1 Xamunbaes K.S. Kapakyiabckue cmyinku KasaxctaHa © HEKOTOpble  (haKTOPBI,
00yCJaBIMBAIOIINE MX W3MEHYMBOCTb. aBToped. ... KaHA. c.-x. Hayk: 00.02.01. — Anma-Ara:

Atamypa, 1968. —21 c.

2 Hzbaupos A K. HerpaguunoHHbIE UCIAMCKHE HANPABJICHUS B HE3aBUCHMBIX IOCYIapCTBaxX
LlentpanbHoii Asuu: auc. ... Aok. ucT. Hayk: 07.00.03 / MHCTUTYT BOCTOKOBemeHuss uM.P.b.
CyneitmenoBa. — Anmarsl, 2009. — 270 ¢. — MuB. Ne 0509PK00125.

JAenoHNpoOBaAHHBIE PYKOMUCH

1 PasymoBckwii B.A. YpaBieHne MapKeTHHIOBBIMU HCCIEOBAHIAMU B pernone / MTHCTUTYT

skoHoMuku. — Anmatsl, 2000. — 116 ¢. — en. 8 KasrocMHTH 13.06.2000. — Ne Ka00144.

S3BIKN MyOIMKALIMA: Ka3aXCKUH, PyCCKHMA, aHTJTMHACKHH.

TexeT pesakTHPOBAHHIO He MOAJIEKHT, I0ITOMY BCe MATEPHAJIbI I0JKHbI ObITH 0(hopMmIIeHb] B
COOTBETCTBHHU C TPeOOBAHUSAIMH H TIHIATEJIbHO OTPeJAKTHPOBAaHBLI. MaTepHaJibl, He COOTBETCTBYIO-
[{He BbILIEYKA3AHHBIM TPe0OOBAHHUSIM, He PACCMATPUBAIOTCSI M 00PATHO He BBICHLIAIOTCS.

Crarpst ipenocTabisercs B JlenapTaMeHT HayKu M MHHOBALMU B OZIHOM 3K3€MILIIPE U Ha DJIEKTPOH-
HOM HOCHTEJIE.

Omtara 3a mybmukanuio ctathl B skypHaie 1500 Tenre.

BsHoc ¢ momertkolt «Oniama 3a nyoauxkayuio 8 pecnyoIuKanckomM HAYYHOM JcypHane «Becm-
nuk Kapaeanouncrkoeo 2ocyoapcmeenno2o unoycmpuaisbHo20 YHUGepCUumemayy NepeuncsieTcs! mo
anpecy: 101400 r. Temupray, np. PecnyOnuku, 30; Kaparanauackuii rocyiapCTBEHHBIN HHIYCTP U-
anbHbIl yHUBepcuteT, BUH 060940005033; MUK KZ89826MO0KZTD2999686, AO «AT®bank»,
BUK ALMNKZKA, b1H 980541000035.
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(MPNMEP O®OPMNEHUNA CTATBIN)

MPHTW 53.07.11
YK 66-5

N.A. Manura, A.X. Hypymranves

KaparaHAMHCKWiA HAYCTpUanbHblid yHUBEPCUTET, . TemupTay, KasaxcTaH
(E-mail: maliga. 1991 @mail.ru)

MpuMeHeHUe NponaH-6yTaHa B CMELEHNN C KOKCOAOMEHHbIM
rasom A/ssi NoAfep>KaHus TennoBoli apHeKTUBHOCTM HarpeBaTe/ibHbIX Meyei

HarpeB MeTanna siBNseTCA BaXKHelLleid TEXHOMOTMYECKO onepauueid, B 3HAUYNTe/bHOI
Mepe, OMpejensiolleil SKOHOMUYECKME MOKas3aTeNM MPOKAaTHOro MpPOM3BOACTBEHHOIO
npouecca B LenoM. B HacToslLiee Bpemsi, B CBSA3M CO CHVXXEHMEM TEMI0TBOPHOM CNoco6-
HOCTK (KaflopMIAHOCTM) KOKCOLOMEHHOr0 rasa, MCnosib3yeMoro Ass 0TOMnAeHns MeToau-
YecKMx nedyer npokaTHoro npoussoacTea Ha AO “ArcelorMittal Temirtau”, Bo3HUKNA
He06X04MMOCTb MOBbILUEHWS Ka/IOPUIAHOCTM AaHHOrO BMAa TOMAMBA 3a CYET A06aBKM
nponaH-6yTaHa B CYLLECTBYIOLLMNIA ra3onpoBoj KOKCOLOMEHHOIO rasa.

KntoueBble cnoBa: KOKCOLOMEHHbIA ra3, nponaH-6yTaHOBas CMeCb, KaJIOpPUAHOCTb, Me-
TOAMYeECKME neun, Tennosas 3IPGEKTUBHOCTb, TEM0BAA MOLENb.

BeegeHuve

OCHOBHbIM KOMMOHEHTOM aBTOHOMHOW CMCTEMbl Fa30CHA0XEHUA MeTOoAMYeCKNX neyeid Ha AO “Arce-
lorMittal Temirtau” aBnseTCA KOKCOAOMEHHas cMecb. Mpu HOpManbHOM CropaHMmK TonauBa naams npospad-
HO, MMeeT 3e/IeHOBAaTbIN LBeT. Pexxum paboTbl neyeli BbIOMpaeTCs Tak YTOObI 06ecneunBancs paBHOMEpPHbIiA
Harpes 6e3 nepexora c MUHUManbHbIM Yrapom 1 06e3yrnepoXxxmBaHmem metanna, 6e3 onnasneHus.

B cBA3M ¢ HecTabunbHOM paboTo U CHYKEHWS MOLLHOCTEN KOKCOBbIX GaTapeil Ha y4acTKe KOKCOXU-
MWUYECKOro MpPOM3BOACTBA, HabMOAaeTCs TEHAEHLUMA CHUXEHUS BblpabOTKM KOKCOBOrO rasa, YTO B CBOK
oyepelb BeAeT K CHUXEHUIO KaNOPUAHOCTN KOKCOAOMEHHOW CMECU HUXEe AONYCTUMbIX NapaMeTpoB Mo3BO-
nALWmMX paboTe neyvein Ha NPOEKTHLIX NapaMeTpax.

MapameTpbl KOKCOLOMEHHOIO rasa, NoCTynalLLero Ha y4acToK MeTOANYECKMX MeYeil:

- KonnyecTtBo rasa - go 240 000 m3/4 (nNpu ycnoBun paboTbl 0[JHOBPEMEHHO 4-X Meyeit);
- KanopuiiHocTb, QH - 10007-1300 kkan/m3 (NpoeKTHas KanopuiiHocTb 1600 kkan/m3);

- OaBneHve (M36bITOYHOE) - 0,01570,018 MTIMa;

- TemnepaTtypa - 30750 0C

Ta6numua 1 Mpon3BoaNTENbHOCTb METOAMYECKUX NeYyeld Npu Harpese MTbIX CNS60B

TonwmHa Macca Bpewms Bpewms Mpoussogu- ["opoBOe np-Bo, |_|0Tpe6HO((2)Tb
cnsa6os, CaflKum, T  Harpesa, TOMJ/IEHMS, Te/IbHOCTb Toic.T/ Kon-Bo KI. ThiC. M /Y
MM Y-MWUH Yyac-MUH neum, T/y neyei / Kon-Bo neueii
3,6 4,0 3 4
200 535 3-11 00-40 168,2 4200 4666 40,9 54,4
MpumeyaHmne: Mpon3BoAMTENLHOCTL Medeid paccunTaHbl npu 100% rasoBoM OTOM/EHUMW C = 1600

KKan/m3 1 obecnevyeHUn TOMANBOM C yAeNlbHbIMY 3aTpaTamu Tenna Ha Harpes 600 kkan/kr. CornacHo Tex-
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HOMOrMW HarpeBa, HenpepbIBHO-NNTLIX €6 Bpems Harpesa, coctaBnseT 3 yaca 30 MUHYT NpW TOMLLMHE
cns6a 200 Mm.

B BBUAY CNOXMBLUMECA CMTyaLMM, NO COCTOSHWUIO HAa CErOAHALLIHUA feHb AeuuUMTa SHEPTOHOCUTENS
(KOKCOBBbII ra3), npeanaraeTca Cnocob cmellMBaHNS KOKCOLOMEHHOWM 1 nponaH-6yTaHOBOW cMeck Ans noj-
JepXXaHus TeEN0TBOPHOM CNOCOGHOCTM CMECH.

B MeTofuMKe pacyeTa NpuUMeHsieTcsa Mofeslb NOCTPOeHHas Ha ocHoBe nporpammbl Flow Simulation u3
coctasa CAIP SolidWorks.

MeTogbl U MaTepuanbl

B Flow Simulation aBmxeHne n Tennoo6MeH TeKyueid cpedbl MOAENNPYETCS C MOMOLLbIO YpPaBHeHUs
HaBbe-CTOKCa, ONMUCHLIBAKOLLMX B HECTALMOHApPHOMW MOCTaHOBKE 3aKOHOB COXPaHEHWUs Macchbl, UMMynbca u
3Heprum 3To cpedbl. Kpome TOro, ncnosb3yroTcs ypaBHEHUS COCTOSIHUA KOMMOHEHTOB TeKyu4eil cpegbl, a
TAKXXe IMNUPUYECKME 3aBUCUMOCTY BA3KOCTM U TENIONPOBOAHOCTM 3TUX CBOWCTB Cpefbl OT TeMMepaTypbl.
ATUMU ypaBHEHUAMMU MOLENUPYIOTCSH TypOYNeHTHbIe, NamuHapHble U nepexofHble (Mepexos Mexay namu-
HapHbIMW 1 TYPOYNEHTHLIMU ONpeaenseTca KPUTUUECKUM 3HaYeHEM Yncna PeliHONbACA) TeYEHUS.

MapameTpbl NponaH-6yTaHa, B TOYKE MOAKIHOUYEHNS K Fa30NpOBOAY KOKCOJOMEHHOIO rasa:
- KonuyecTtso rasa - go 2000 m3/y;

- KanopuiiHocTb, Q(, - 21000"-24000 Kkan/m3;

- OaBneHne (U36bITOYHOE) - Ao 0,1 MMa;

- TemnepaTtypa - 30750 0C

Mpu pacyeTax napameTpbl paboTbl y3na CMELLIEHWs, COCTaB MponaH-6yTaHOBOK CMECcK MPUHAIM Kak
obecneynBaroLLy0 HU3LWYO TeNOTY cropaHus B npegenax 21000724000 kkan/m3

Tabnuua 2. PacyeTHble nMapamMeTpbl CMeLweHns KokcogomeHHoro rasa (KA v nponaH-6yTaHa (MB)
npu KanopuitHoctn 1200 KKkan/m3

[unanasoH pasHocTel

Pacxop MNb, m3/4 tT I paBneHunin mexay KO un
Pacxop Kanop. I5, 0 r B, lMa
KO, m3 Kkan/m3 4ns Kanop. 4nga Kanop. o ;
cmecu 1400 cmecn 1500 S ? Bpeska 0150
KKan/m3 KKan/m3 e
21000 410 615
40000 24000 355 535 410-535 60-115
21000 610 920
60000 24000 530 800 610-800 160-300
21000 815 1230
80000 24000 710 1065 815-1065 310-570
24000 1595 >2000

Pe3ynbTaTbl 1 06CY>K/eHMe

Ha pucyHkax 2-4 npefcTtaB/ieHbl MPOBEPOYHbIE a3poAMHaMUYecKne pacyeTsl Bpes3ku 0150 npu pas-
NnyHbIX pacxogax KA v Mb. Pacxoabl KA v MB cooTBeTcTBYOT cTONOUaM 1-4 (BepxHwiA Npeaen guana-
30Ha Tabnuua 2.

Ha pucyHkax 2-4 nokasaHO pacnpefenieHne CKOpPOCTei B MPOAO/bHOM CEYEHMMN Ta30MpoBo/a KOKCO40-
MEHHOTrO rasa npu pasnn4yHbIX pacxogax. Ha fJaHHbIX pUCyHKax nokasaHa nosioBMHa NPOLO/IbHOIo CevyeHus

rasonposoja, T.K. MI0CKOCTb pucyHKa (XZ) NpoXoanT neprneHanKynsapHo naockocTy cummetpum (ZY) pac-
YeTHOW Moaenu.
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PasmocrbjaBnenuii brasonposoge nponaH-6ytana v rasonposoge KAr. Ma

PucyHok 1 [umarpamma onpejeneHus fasneHus nepeq speskoit no pacxogy KAr (npum ka-
nopuiiHoctn KA = 1200 kkan/m3

PucyHok 2. Pacxog KA : 60000 m3/4, MB: 800 m3/4

PucyHok 3. Pacxog KATI: 90000 m3/4, MbB: 1200 mM3/4

PucyHok 4. Pacxog KAI: 120000 m3/4, Mb: 1600 m3/4
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Ckopoe!b (m/s]
PucyHok 4. Pacxog KA : 180000 ma/u, Mb: 2000 m3/4
BbiBOAbI

Cnoco6 npsmoli nogaun yepe3 Bpe3ky 0150 obecneynBaeT pacnpeaeneHne cTpyi nponaH-6ytaHa no
CeYyeHUto rasonpoBoja KOKCOLAOMEeHHOro rasa npu pacxogax KA ot 60 Tbic. fo 240 Thic. M3/4, nponaH-
6yTaHa go 2000 ma/y B amanasoHe gaeneHnsa ot 18,15 go 41 kMa. Mpu 3TOM KayecTBO CMELUEHNS OCTaeTcs
Ha OTHOCUTE/IbHO HU3KOM YPOBHE.

OpfHako, Nnto6oe MeCTHOe COMPOTUB/IEHWE, B TOM YMCNe ¥ NOBOPOT ra3onpoBofa, fBMAETCS, B HEKOTO-
poVi cTeneHu, TypbynmM3aTopom NoToKa. Mo3ToMmy, Npu 4OCTAaTOYHO A/IMHHOM y4acTKe rasonposofa OT Bpes-
KW fo notpebutens (25 m 1 60nee) ¢ HaMMUMEM HECKOIbKUX NMOBOPOTOB 3TOT HEJOCTATOK HUBeNMpYeTCs 3a
cuUeT ANddY3MOHHOro nepemMeLLMBaHus, KOTOPOe B TYpPOYNEHTHOM MOTOKE NMPOUCXOAUT 3HAUUTE/ILHO ObICT-
pee, YeM B NaMUHAPHOM.
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N.A Manura, A.X. Hypymranunes

KbI34blpy NewTepiHiH XblNy TUIMAINITIH caKTay YWIiH nponaH-6yTaHAbl KOKC-A4OMEH ra3biMeH
apanacTbipyfa KongaHy.

MeTanabl KbI3ablpy-0y/1 €H MaHbI3[bl TEXHOMOrMANbIK Onepauns, HerisiHeH npokar
eHAIpiCiHIH ~ 3KOHOMMKanblK  KepceTKiluTepiH  aHbIkTaigbl.  Kasipri  yakbiTTa
"ArcelorMittal Temirtau" AK-ga npokattay eHZipIiCiHIiH af4icTeMeNiK NewTepiH XblIbITY
VWWiH nainganaHbinatblH Koke [JOMHa rasbiHbIH XbINy WbiFapy KabineTiHiH (Kanopussbl-
NbIFbIHbIH) TeMeHAeYiHe GaiinaHbICTbl KonaaHbicTaFbl KOKC [JOMHa ra3 KyObipblHa Npo-
naH-6yTaHabl KOCYy ecebiHeH OTblHHbIH OCbl TYPiHIH KanopuANbIAbIFbIH - apTTbIpy
KOKETTINIr TyblHAAAbI.

TyiiiH ce3gep: KokcogomablK ras, mponaH-6yTaH Kocrachkl, KaopuabIbIfFbl, abicTe-
MeniK newTepi, Xblay TUIMAINIr, Xblay mMogeni.
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LLA. Maliga, A.H. Nurumgaliyev

Using of propane-butane mixed with coke-oven and blast-furnace gas for maintaining thermal ef-
ficiency of heating.

Heating the metal is the most important technological operation, which largely deter-
mines the economic indicators of the rolling production process as a whole. At present, in
connection with a decrease in the calorific value (calorific value) of coke-blast furnace
gas used for heating the continuous furnaces of the rolling production at JSC “Arce-
lorMittal Temirtau™, there is a need to increase the calorific value of this type of fuel by
adding propane-butane to the existing coke oven gas pipeline.

Key words: mixed coke-oven and blast-furnace gas, propane-butane, calorific effect, con-
tinuous furnace, thermal efficiency, thermal model.
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