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IIpumenenne (pJIrOCOB NPHU arJI0Mepaluy MeJIOYH XPOMOBOI pPyAbI

B crarbe paccMoTpeHBl pa3nuyuHble (IIIOCYIONIIE MaTepHabl AJS HCIIOIb30BaHUS TYTrOMIaBKUX
XPOMOBBIX Pyl TpH aryiomepanuu. [Ipobiema hopMUpOBaHUS METTKOM GpaKIii XpPOMOBOU PY/IbI
Y BOBJICUCHUS €€ B MPOU3BOJICTBO JepPOCIIABOB aKTyabHA M Ha CEroHs. B oTBaNbI MocTymnaer
Meskue (Gpakiuu XpoMOBOM pyzabl B koiuuectBe 20-50% oT obimero oObema A00BIYM, UTO
MPUBOJIUT K NCPUIMTY ¥ POCTY CTOMMOCTH KYCKOBOM pyabl Ha (heppocruiaBHbIX 3aBojax PK u
PO.

Jnist yCTaHOBJICHUSI PAlMOHANBHOTO COCTaBa arfIOUIMXTHI OBUIM MPOBEAEHBI HECKOJIBKO CEpHi
MpeIBapUTENbHBIX CIIEKAaHUH C J00aBICHHEM Pa3IMYHBIX (DIFOCYIOMIMX MaTepHUanioB. AHalU3
pe3yJIbTaTOB SKCIIEPUMEHTOB TOKA3al, YTO JOCTATOYHO BHICOKHE MOKA3aTEIH BHIXO/A FOHOTO,
yIIENBHOW TMPOU3BOJUTEIBHOCTH W TMPOYHOCTH arjoMepara JIOCTHTaloTCS MPH COACpKaHHU
KOMIIOHEHTOB, % Mac.: ~5 riuH; 6—7 KOKCHKa; 6—8 BlIaru.

Knrouesvie cnosa: arnomepanus, arnoMepar, ClieKaHue, Ta30IPOHUIAEMOCTh, OTXOSAIINE Ta3bl,
XPOMIIIUHENU/I, XPOMOPYAHAS MEJI0Yb, (JIIOC, KBAPIIMT, TIINHA.

Beeoenue

ArnoMepanusi XpOMUTOBOH PYABI BBI3BIBAECT CJIOXKHOCThH IOJNYYEHHUS! TPEeOyeMbIX XapaKTEPUCTUK IO
MIPOYHOCTH arjioMepaToB M3-3a BBICOKHMX TEMIEpATyp IUIaBICHUS 3€PEH XPOMIUIMHEINIA U OTHOCHUTEIBHO
HEOOJIBIIOTO KOJIMYECTBA XKHUJIKOH (ha3bl (IIEeMEHTHPYIOIIEH CBS3H) TI0 CPABHEHHIO C )KEJIC30PYAHBIM CHIPbEM.

Panee B pabote [1] mpHBOIMWINCH NMPOMBIIUICHHBIE YCIOBHUSI arjlOMEpald XPOMOBBIX PYA: CMECH,
COCTOSIILYIO U3 XPOMOBOM py/ibl, KOKCHKA, MarHe3uTa 1 KpeMHe3ema criekaroT mpu 1550°C. ArinomMepar nmeer
BBICOKYIO TPOYHOCTD U BBIXOJ rogHoro 85% [1].

Xutpuk C.M. pazpabotan TEXHOJOTHIO MPEABAPUTENBHOW MOJATOTOBKH XPOMOBOW pyIbI MYyTEM
arJIOMepalyy, TJIe UCTIONb30BAIICS CUITMKAT HaTpust [2]. M3-3a arpecCMBHOCTH TAPOB HATPHS, BHLICISIFOLIAXCSI
TIpH MOCIEAYIOUIEH MIaBKe TAKOT0 OKYCKOBAHHOIO CHIPhS B 3JIEKTPOIEYH, TEXHOJIOTHSI HE TPUMEHSIACh.

B wunctutyre YpanmexanoOp [3] mpoBenan uccieoBaHUS CHEKaHUS HIMXTH, coctosmed u3 70%
xpomutoBoil pynel (53% Cr203) u 30% Bo3BpaTa KpynmHOCThIO 0—6 MM, KOTOpbIE INOKa3ajiH, YTO HpPH
YBEIMUEHHH pacxona Kokcuka 1o 10% armoMepaT uMeNn HH3KYIO NPOYHOCTb. BeneacTBue Iuioxoi
OILJIABJICHHOM CTPYKTYpHI arjioMepara, BBIXOJ MeJI04YH CcOCTaBisul Oojiee 35%, pasmepom menee S5 MM. [l
MOBBIILICHHUS TPOYHOCTH arjioMepara B IIUXTY BBOAMIN A0 7—45% skene3opyaHoro koHueHntpata u 12—-20%
M3BECTHSKA JUIsl TTIOJTY4YEeHHUS JIETKOIUIABKUX coelnHeHU. Ho Takoi mpueM npuBoaniI K CHU)KEHUIO OTHOIIEHHUS
KOHIIEHTpaluil XpoMa U XKeJesa.

B paGore [4] mnpuBOASTCS pe3ynbTaThl HCCIENOBAHWNA CIIEKAHHWA XPOMOPYIOHOW Mernodn 0e3
WCTIONB30BaHus (DIIFOCOB MPHU Pa3HOM BbICOTE cios crnekaeMoi muxTel oT 200 go 240 mM. IlokazaHo, uTo
CIIEKaHHE XPOMOBOM PyJIbI BO3MOXKHO 0€3 (DIIFOCOB ¢ BBICOKMM pacxonioM kKokca (18—20%). OgHako npu 3ToM
MOJHUMAETCS TeMIepaTypa oTxoAsmux ra3os (¢ 600 qo 860°C), uro HeOIArONPUATHO MOXKET CKa3aThCs Ha
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CTOHKOCTH TEXHOJOTHYECKOT0 000pyI0BaHUs. Y CIIEIIHOE CIIEKaHHE MOXKET OBITh MPOBEACHO MPH T00aBKax
(hrOCOB, CYIIIECTBEHHO CHIKAIOIINX TEMITEpaTypy GOpMHUPOBAHNS U IUIABICHHUS COCTABIISIONINX IIUXTHI.

DKCIIEPUMEHTHI C T0OABKOW pa3IHYIHBIX (DIIFOCOB MPOBEICHBI B padote [5] mpu mobaBKe pa3THIHBIX
(IIIOCOB M TIEPEMEHHOM pacxojie TOIUTMBA 110 pe3ylbTaTaM JabopaTOpHBIX IKCIIEPHMEHTOB B arjioyarie
muamerpoM 205 MM U BEICOTOH citost Marepuana 250 mMm. B kadecTtBe pirroca MpUMEHSIICS KBapITUT pa3HOMH
kpymHOcTH (0-3; 0—1 1 —0,5 MM) B konmuecTBe 13,5% Mac.: ipu KpymHOCTH KBapuuTta 0—3 MM MPOYHOCTH TI0
I'OCT 15137-77 cocraBuna 39,3% (comepkanue kiacca +5 MM), a IPH UCMOIB30BAHUH KBapUHTa (Hpakuuu
0-1 u 0-0,5 MM mpoyHOCTH arjiomMepara MmoBbicKHiIach 10 62,0 u 64,5%, cooTBEeTCTBEHHO. B CBsI3u ¢ ueMm B
pabote [5] ObUT creTaH BBIBOJ, O HEOOXOAMMOCTH IIPUMEHSATH KBAPIUT KPYITHOCTHIO MeHee 1 MM B KOJTHYECTBE
13,5% mMac., 9T0 B MPOMBIIIICHHBIX YCIOBHSIX CBSI3aHO C TPYIHOCTSIMHU M JOMOJHUTEIBHBIMU 3aTpaTaMy Ha
M3METbYCHUE KBAPIIUTA.

B pabote [5] Taxke ObUTIO OIICHEHO BIMSHIE Ha TTOKA3aTEIN arJIOMEpaliy J00aBKH TaKUX (IFOCOB KaK
KBapIeBbIii mecok (B kommdectse 10% mac.), 9To MO3BOHIIO YBEIHIUTH BBIXOJ] TOJHOTO ariiomepata 10 81,9%
u npouHocth 10 70,3%. B kauecTBe emie OIHOTO ajJbTEPHATHBHOTO BapuaHTa Quitoca ObUIO MPEASIOKEHO
BBOJWTH B COCTaB arjlONINXTHI 0O CHJIIMKATHOTO CTekia B kommdecTBe 10% Mac., 94TO 10 TaHHBIM aBTOpa
MO3BOJISIET IOCTUYb NPOYHOCTH arjomepata 68,5%.

EHIC OJHUM BapUaHTOM (I)JIIOC& AJ1 CHUOKCHUSA TEMIICPATYPHI IIJIaBJICHUA XpOMOBOﬁ PYABI ABJIACTCS HIJIaK
OT BBIIUIABKH (EPPOCHIMKOXpOMa, J00aBKa KOToporo B KonmuuectBa 10% Mac. MO3BOJSET MOMy4aTh
arjgomepaT npuemieMoil npounoctu (68,0%). Hemocratkom nmpumeHeHus! Takoro ¢uiroca CleayeT CUMTaTh
OrpaHMYEHHOCTh €ro o0pa3oBaHMs IpPH BHIIIABKE (EppoCIUIaBOB (KPaTHOCTh MUIaKa TPU BBIILIABKE
deppocunukoxpoma coctapisger 0,05—0,07); naHHBIN [UIAK MOJHOCTBIO HCIOJB3YETCS IPU MPOU3BOJICTBE
BBICOKOYTJIEPOIUCTOTO (peppoxpoma B KauecTBE KPEMHE3EeM — COo/IeprKaIero ¢uroca, a 3aMeHa ero Ha KBapIluT
HEpaBHO3HAYHA U COCTABIISIET B COOTHOIICHUH MPUOIN3UTENBHO 1:2,5.

Ocnoesnas yacmo

s onipeneneHus pallMOHANIBHOTO KOJIMYECTBa KOKCa, (piroca, BO3BpaTa, BIKHOCTH arfIOIINXTHI ObLITH
IIPOBE/ICHBI HECKOJIBKO CEPUN ITPEABAPUTEIIBHBIX CIIEKaHUM. B 0IHOI U3 cepuil S3KCIIEPUMEHTOB COAECPKAHUE
[JIMHBI B IIUXTE BapbUPOBAIOCH B IIMPOKUX npeaenax (1-10%). B mupokomM nuamnazone n3MEHEHHUs! BXOAHBIX
apamMeTpoB OBUIO OLICHEHO HM3MEHEHHE OCHOBHBIX IIOKa3aTesel mpolecca arjoMepalyuy IIUXT C
noOaBiieHHEM (QIIOCYIONIMX MaTepHalioB. AHAIU3 pPe3yIbTaTOB SKCIIEPUMEHTOB MOKAa3all, YTO JAOCTATOYHO
BBICOKME TIOKa3aTeNId BbIXOJA TOAHOTO, YACIbHOH NPOM3BOAMTEILHOCTH W MPOYHOCTH arjoMepara
JOCTHUTAIOTCS MIPU COEPKAHUU KOMIIOHEHTOB, % Mac.: ~5 ¢umocoB (rnuH); 6—7 kokcuka; 6—8 snaru. Ilepen
ucnojib3oBanueM (irocel noasepranuck cyiike (70-100°C), u3MenbYeHUIO U pacCeBy Ha Kiacchl —1 MM 1 —3
MM. Mcrionb3yeMelii B arfionmxTe BO3BpaT UMel KpymHocTh 0—8 MM.

s moctenu npumensuicst arnomepat gpakiun 8—10 mM. KoamuecTBo Bo3BparTa, KOKCHKA U BIaKHOCTb
IIUXTHl  COOTBETCTBOBAIM  IPOMBIIIUNICHHBIM  YCJIOBHSM  aryionpou3BoactBa  AQO "Akcyckwii  3aBOf
¢deppociarop". CriekaHHEe XPOMOBOH PyJbl MPOBOJMIM HAa arjOMEPallMOHHON yCTaHOBKE (pUCYHOK 1) B
naboparopuu TOO «HUNL] ERG», pazmemiennoit Ha reppuropun HUUL Akcyckoro 3aBozaa gpeppociiaBoB
(Kazaxcran).

KoMnoHeHTh! MHUXTHl B CYXOM BHJIE B3BEIIMBAJIHM, CMEIINBAIN B 6apabaHe, YBIaXKHSIN JI0 3alaHHOTO
3HaueHus (8%) 1 OKOMKOBBIBAJIM B TeueHUe 3 MUH. [locie 3Toro 11s onpeaeneHus CTeeH! OKOMKOBAaHHUS 110
MeTojiuke [6] oTOupany npoOy MUXTHI Maccoi 2 KT.

OnpITHRIE CHEKaHUS MPOBOAMIM Ha arjoMepallMOHHON YCTaHOBKE C dvamied auamerpoMm 260 mwm,
Boicotoi 500 mm. IlluxTy momaBamu B damly, 3achilas paBHOMEPHO MO Kpal, CTPEMSCh HE JOIMYCTUTh
cerperauyy Marepuana u 60pToBbIX npococoB. [Ipu cnexkaHuy BbICOTa €105 MOCTENH U arjoMUXThHl BO BCEX
ClIy4asix cocTaBisiia cooTBeTcTBeHHO 50 u 450 mm.

Ilocrie okOHYaHHMS 3arpy3KH MIMXTHI B Yally W MPOBEACHUS BCEX MOATOTOBUTENBHBIX pa0OT BKITIOYAIH
9KCrayCTephbl.

IIpn ycTaHOBIEHNH MOCTOSHHOTO Pa3peskKEHUs MOJI KOJIOCHUKOBON PELIETKON M Mepernajia AaBJIeHUN Ha
nradparmMe OCyIECTBISUIN 3aKUTaHue. PazpexxeHne Bo BceX dKCIepUMeHTax Obiio B mpenenax 9,0-9,5 klla.

Jns 3amepa TemIiepaTypbl B ClIO€ HCIONB30Banu TepMmonapel BP-5/20, a mis orxomsiiero raza —
tepmomnapy XK(L), yctanoBieHHy10 Ha paccTossHud 60 MM HM)Ke KOJIOCHUKOBOW PELIETKH, Mepes mudepom
(pucynok 1).
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1 — armouarra; 2 — xonmak; 3 — quadparma st 3aMepa pacxojaa Bo3ayxa; 4 — nudpmanomerp I'CIT; 5 —
LUKIIOH; 6 — BaKyyMHBIH BOJOKOJBIIeBOM Hacoc BBH1-6YXJI4; 7 — snexTpoasuratens Y 3;
8 — Tepmomapsl BonbhpaMpenuii- Boasppampernesbie BP-5/20; 9 — Tepmonapa XpoMeb-KOTeb
XK(L); 10 — mmbep perymupoBku paspexenust; 11 — Bakyymerp MII3-V; 12 — camonucen (KCII-4); 13 —
muuuBosbT™MeTp (111 4313)

Pucynox 1. ArnoMepanuoHHasi yCTaHOBKa

OkoHYaHHE TMpollecca CIECKAHHUS ONPENCIIIM 10 CHWKCHHIO TEMIICPATyphl OTXOJIIMX Ta30B H
MOBBIIICHUIO Ta30IPOHMUIIAEMOCTH CJIOs (TIAJICHUIO Pa3peKEHHUs1), a TAKKEe IOKa3aHUSIM TepMoIap B CJIOE
armoMmepara. 3a OKOHYAaHME IIpollecca CIIEKaHWsS TMPUHUMAJIICS MOMEHT BpPEMEHH, KOrjua TeMmIepaTypa
OTXOAMIHX Tra30B moHmxanack Ha 20°C ot makcumansHoro 3HadeHus (400°C), 1, COOTBETCTBEHHO, ITOT Ke
MOMEHT BPEMCHM CUMTAIM 3a HAyaJo OXJaxJeHus aryiocrnieka. COOTBETCTBEHHO, MaKCHMaJIbHbIC
TEMIIEpPaTypbl B CJIO€ COOTBETCTBOBAaIM MOMEHTY oOpasoBanms ~50% pacmnaBa (cepeamHe mpoliecca
CTIEKaHWs), a TIOCIeNYoIee OXJIAXKIEHUE MPEKPAIalId IPU CHIDKEHUH TEMIEpaTyphl arjiora3oB JI0 YPOBHS
100 °C.

Brixon romnoro ariomepata ompenemsuin cormacao ['OCT 25471-82 (tpoekpaTHOoe cOpachiBaHHE C
BBICOTHI 2 M Ha CTaJIbHYIO IITUTY ). VicibITanue arnomepara Ha IPOYHOCTb MPOBOAMIHN B cooTBeTcTBUU ¢ ['OCT
15137-77 (15 kr dpakuuu +5-40 MM, 200 06opoTOB OapadaHa), TIOCIIE pacceBa ONPEACIIIM IPOYHOCTh Ha
yaap ¥ UCTHPAHUE.

Ha mepBom sTane ObUTH MPOBEJEHBI IKCIIEPUMEHTHI ¢ OYCKYJIBCKOW, KapaCOPCKOM M 3KMOACTy3CKOM
riHamu 0e3 nobasnenns Mukpocuiukn (Nel — 10, tabmuma 1).

Ha BTOpOM 3Tame B 3KCIEPUMEHTaX MCIOJIb30BAIUCh OYCKYJIbCKasl, Kapacopckas U 3KuOacTy3cKas
rimHbl Gpakiun ot 0 10 3 MM ¢ gobaBinenneM Mukpocuky (Nel1-19, tabmuna 1).

Ha tperhem aTame wmccienoBaHHW B IIMXTY JOOABISIM KaJKaMaHCKYH W KapaCOPCKYH TIWHY 0e3
Mukpocriuku (Ne20-26, Tabnuma 1).
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Ta6nuna 1. CocTaBbl aryIOMIMXT UIS ONBITHBIX CHEKAHUMN

CocrtaB arnowwuxtbl, %
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1 65 3 - - - - - - - 25 7 8
2 63 5 - - - - - - - 25 7 8
3 61 7 - - - - - - - 25 7 8
4 65 - 3 - - - - - - 25 7 8
1 5 63 - 5 - - - - - - 25 7 8
6 61 - 7 - - - - - - 25 7 8
7 68 - - 5 - - - - - 20 7 7
8 63 - - 10 - - - - - 20 7 7
9 68 - 5 - - - - - - 20 7 7
10 63 - 10 - - - - - - 20 7 7
11 58,5 | 2,5 - - - 2 - - - 30 7 8
12 68 3 - - - 2 - - - 20 7 7,5
13 65,5 4 - - - 3,5 - - - 20 7 7
14 63 - 3 - - 2 - - 25 7 8
2 15 62 - 4 - - 2 - - - 25 7 8
16 61 - 5 - - 2 - - - 25 7 8
17 63 - - 3 - 2 - - - 25 7 8
18 62 - - 4 - 2 - - - 25 7 8
19 61 - - 5 - 2 - - - 25 7 8
20 68 - 1 - - - - - - 25 6 8
21 68 - - - 1 - - - - 25 6 8
22 66 - - - 3 - - - - 25 6 8
3 23 66 - - - 5 - 2 - - 25 6 8
24 56 - - - - - 8 - - 30 6 8
25 61 - - - - - 5 3 - 25 6 8
26 61 - - - - - - - 8 25 6 8

20 — 26 — 10 manuBM [8 — 10]

YuuTeiBas TOJOXKUTENBHBIE PE3yNbTaThl paboOThl [7], Te B WIMXTy UL TMOJYYEHUS XPOMOBOTO
arjoMepara B KauecTBe (JIFOCYIOIIMX JO0ABOK HCIONB30BAIA COOCTBEHHBIE OTXOZBI IPOWU3BOJICTBA
(deppocrnaBoB 1 3abanaHcoBble OOpaToBble pynbl B KomudecTBe 5 u 10%, B HamMX 3KCHEPUMEHTax JUIs
YIIyYIIEHUs] 3KOJIOTUYHOCTH MPOM3BOACTBA OBbUI WCHBITAH BapHaHT HCIIOJIB30BAHUS BMECTE C TJIMHAMH
TEXHOTEHHOTO ChIPbSl - MHUKPOCWJIHMKH, YJIaBIMBAEMOW B PYKaBHBIX (DHUIBTPaX pPyJOBOCCTAHOBUTEIBHBIX
AJIEKTporieueil mpu mnpousBoACcTBe (eppocuuius, B koimdecTBe 2—3,5%. I[lomyueHHBIE pe3ynbTaThl
CpaBHHUBAJINCH ¢ 0a30BBIM BapHaHTOM arjlOMEpalil XPOMUTOBOH pyabl B ycinoBuiax AO "AKCyckuil 3aBOJ
dbeppocmnaBoB” (Ne24-26, Tabnuma 1).

Peszynomamot u 006cysxcoenue
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Pe3ynbraThl OMBITHBIX CICKaHW TpeACTaBicHbl B Tabnuie 2. B otnuume ot "0a30Boit" TexHOIOTHH
arJioMepanuy C MPUMEHEHHEM B IIMUXTE CTPOUTEIHLHOTO W OOOPOTHOrO mecka (Tabmuma 1.), B ombITax C
MpUMEHEHHEM TIHH B KadecTBe (arocoB (Tabmuma 1., Nel-10), mpowM3BOAMTENBEHOCTH arjJOMAIIUHEI
Bospactana ¢ 0,626 10 1,08 /Mm%y,

Tabmura 2. Pe3ynpTaThl ONBITHRIX CTIEKAHUN

MNokasatenu
5 MpoYyHOCTHbIE MakcrmanbHas
rE Ne* Bbixog rogHoro MponsBoamTeNbHOCTD, XapaKTepPUCTUKN Temneparypa
™ arnomeparta, % /M2y +5 MM 0,5 Mm 0Txop,ﬂou(.:|,ﬂ): rasos,
1 69 0,60 53 8 379
2 74 0,85 64 8 337
3 76 0,93 64 8 340
4 80 0,89 62 8 360
1 5 80 1,08 67 8 361
6 82 1,10 67 8 352
7 72 0,90 52 11 386
8 79 0,88 50 9 376
9 77 0,96 55 10 413
10 71 0,86 61 12 404
11 80 0,91 66 11 405
12 70 0,90 64 15 313
13 86 0,86 65 15 339
14 84 0,94 64 10 312
2 15 81 0,96 60 10 312
16 78 0,93 57 12 295
17 80 1,01 55 11 273
18 79 0,86 59 14 280
19 80 0,83 61 14 299
20" 70 0,73 64 12 372
217 67 0,692 64 14 342
227 66 0,782 66 12 349
3 | 23" 70 0,972 63 14 375
24" 67 0,626 67 15 372
257 71 1,223 64 12 368
26" 68 0,725 65 13 367

“ HoMepa cOOTBETCTBYIOT COCTAaBaM IIKXT B Tabiuie3.2
**20-26 — no mannbM AO "Akcyckuit 3aBoj peppocmiasos” [8-10]
“* MakcumanbHas TeMIiepatypa B CJI0€ H3MEHsIach B npeaenax 1350 — 1450°C

IIpu wucronp30BaHUM TJIMH COBMECTHO C MHUKpocwuiukoi (tadmmma 1, Nell-19), Hapsgy c poctom
MIPOM3BOANTEIHFHOCTH OTMEUEHO YIy4YIIEHWE MPOYHOCTHBIX XapaKTePUCTHK arjioMepara W yBeJIWYeHHe
BBIX0J1a TomHOU (hpakumu +8 MM (Ha 2 u 4%, cooTBeTcTBeHHO). [IpH 100aBKE K TIMHAM MHUKPOCHJIMKH B
KouuecTBe 2% CKOPOCTh CHEKaHMsI M BBIXOZ TOJHOTO arjioMepara B OMNbITaX JOCTUIIIM MaKCHMAaJIbHBIX
3HaueHui (onbiTel Nel2 u 14 B Tabnuue 1).

IIpn mcnonmp3oBaHMM Kapacopckod TiuHb! (3, 5, 7% or maccsl muxThl) (Tabmmna 1, Ned—6, stam 1)
MPOYHOCTH arjaoMepara MeHsiach B npeaenax 62—67%, B To BpeMs Kak NP HCIOIb30BaHUH SKN0aCTy3CKOM
riuHb! (5 1 10%) IpoYHOCTH arjoMepaTa CHIXKajlach PU YBEJIIMUEHUH BbIX0a FTOJHOTO arjioMepara.
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Brixon romHOro arimomepara BO BCEX OMBITaX, TJ€ B COCTaB IIUXTHl BXOAWIN TIMHBI U MUKPOCHIIMKA,
BEIIIe, YeM B 0a3oBoM BapuaHTe. lIpodnHocts ariomepaToB ¢ OyCKYIBCKOW TJIMHOM COIMOCTaBHMa C
MIPOYHOCTHIO arjioMepaToB C KapacOpPCKO# TJIIMHOM, HO IO BBIXOQY TOJHOTO arjioMepara ITOKa3aTelnd C
OyCcKyJbcKOM IIMHOW Hmke. C yBenTMUEHHEM KOJHMYECTBAa KapacoOpCKoil TMUHBI 10 7% BBIXOA TOAHOTO
Haxoautes B ipenenax 80—82%, a ¢ moOaBIeHHEM MUKPOCHIIMKH B KOJM4ecTBe 2% MPU COMIEPIKAaHUH B IITUXTE
rinuHbl 3% oH yBennuuBaetcs 10 84%. JlobaBKka ITHMH B arjiomUXTy CIOCOOCTBOBAJIA YBEJIINUECHHUIO YACIbHON
MPOU3BOJUTEIBHOCTH arjI0yCTaHOBKH.

Poct npon3BoINTENHLHOCTH BO BCEX CIIEKAHMSIX ObLT OOYCIIOBIICH YBEIUYCHUEM CTCIICHH OKOMKOBAHHUS
mmxt Ha 7-12,5% mno cpaBHeHuto ¢ 0a3oBoi muxTod. [locTurHyTas ynenbHas HPOU3BOAUTEIBHOCTD
arJOyCTaHOBKM C HMCIOJb30BAaHMEM arjoOMIMXThl C KaJIKaMaHCKON rmMHOiM coctaBuma 0,972 1/(m2'u), (4T0
BBILIE YeM B 0a30BOM BapuaHTe Ha 55%), a B BapUaHTe C Kapacopckoil rimHOi coctaBuna 1,08 1/(M?%-u).
OTtHOCHTENHFHO 6a30BOTO BapHAHTA BRIPOCITH CKOPOCTH CIIEKAHHUS M OXJIAXKIEHHS (COOTBETCTBEHHO, Ha 36,1%
u 32%).

Hawunyymme nokazatenu yaensHON MPON3BOANTEIBLHOCTH MOTYyUEHBI MPH UCTIONBE30BAHNUH arJIOMIUXTHI C
5% kanmKaMaHCKOW 1 Kapacopckoi rimH. [Ipu aTom, Beixo rogHoro yBenmamics 10 80%, aTo Beiie 6a30BOTO
BapuaHTa Ha 20%.

[IpoyHocTh arjomepatoB ¢ J00aBiICHHEM 3KHOACTY3CKOWM TIMHBI (B KojuuecTBe 5%) HIKE IO
CPaBHEHUIO ¢ 00pa3IiaMu, OJYYCHHBIMH ¢ J0OABKOHN OyCKYJIbCKOU IIMHBI (B KonudecTBe 5%) ~ Ha 3%, 4ToO,
TI0 BCEW BEPOSTHOCTH, CBSI3aHO C OTIMYHMSAMIY B KOJIMYECTBE U YCIOBHUAX 00pa30BaHUS KUIKON (hasbl.

CHGI{yeT OTMCTUTD, YTO YBCIMWYCHUC NOJIM I'NIMHBI B arjIOMMUXTE BBIIIC 5% HCXKCIAaTCIIbHO, TaK KaK 3TO
MPUBOIUT K pa3y00KMBaHUIO arjioMepara 1o COAepKaHuI0 OKCHIa XpoMa.

Kak moka3zanu s3xcriepuMeHTHI (Tabnuia 2. ), XOpOIuM BapHaHTOM SIBISETCS TIPUMEHEHHE KOMILIEKCHOTO
dutroca, mpeaCcTaBIIAIONIETO CO00M CMECh KapaCOPCKOM TIHHBI ¢ MUKPOCHINKOM (OmbIThl Ne14—16).

B Ta6HI/IHC 2 MPUBCACHBI YCPCAHCHHBIC ITIOKAa3aTCIM arjoMepanvu € HUCIOJbB30BAHUEM PA3JTUYHBIX
(IIOCYIOIINX MaTEepUAIOB; KaK CIEAYeT U3 TaOJIUIIbl, OCHOBHBIE MTOKA3aTENN arJIoMepalii XpOMOBOH PY/IbI C
WCTIONb30BAaHMEM KAJIKAMaHCKON M KapacOpCKON TIWHBI BHINIE, Y€M IPH HCIIONB30BAaHUM TPAAHIIMOHHBIX
(ITIOCYIOIIUX MaTepHaIoOB (CTPOUTENBHBIA U 0OOPOTHBIN MIECOK M MUKPOCHIIUKA), HO TIPU 3TOM 3HAYUTEIILHO
HUJKE, YeM IIPU UCIIONB30BaHUM OeHTOHUTA (Tabnuna 2, onbITel No23 u 25).

PesynpraThl mcciemoBaHMA MOKAa3aiH, YTO HCIONB30BAHWE B arJIOMIMXTE ANIOMOCHIMKATHBIX TIUH
YIIy4IlIaeT OCHOBHBIE TIOKa3aTelN arjioMepaldd XpPOMOBBIX pPyA, a €CIH INPUHAMATh BO BHUMAaHHE
CpaBHUTECIIbHO BBICOKYIO CTOMMOCTD 6eHTOHI/ITOBBIX TJIMH U UX JOCTaBKU Ha NPECANPUATUEC, TO ITPpEaIaracMbIC
HaMU TJIMHBI IMEIOT HECOMHEHHBIE TIPEUMYIIECTBA.

Ha ocHOBe 3KCTIEpUMEHTANBHBIX TAHHBIX HAMTYYIINE IOKA3aTEH 10 BHIXOAY TOAHOTO U IPOYHOCTHBIM
XapaKTCpUCTUKaM arjioMepaToB 6BIJ'II/I TMMOJIY4YCHbI C IPUMCHCHHUEM INXT, BKIIIOYAIONIUX:

— KapacopcKylo ITHHY B KonudecTBe 5% (BbIXox romHoro >82% W mpovHOCTH arjomepara ~67%,
HPOM3BOAUTENBHOCTE 1,08 T-M?/u);

— KapacopcKylo INIMHY B CMECH C MUKPOCHIIMKON (BbIX0J rogHoro 78—84% u mpodHOCTH arjioMepara
57-64%, npoussoautenbHocTh 0,93-0,96 T-M%/4);

— OYCKYJIbCKYIO TJIMHY B CMECH ¢ MUKPOCHJIMKOW (BBIXOA TogHOro >80% M MPOYHOCTH arjoMepara
~65%, pousBoauTeabHOCTE 0,86-0,91 T-M?/4);

— 3KH0aCTy3CKYIO IJIUHY B CMECH C MUKPOCHIIMKON (BbIX0J ToaHoro 79-80% u mpoyHOCTH ariioMepara
~55-61%, npousBoauteabHocTh 0,83-1,01 T M%/4).

— Ilokazana IpWHIMIHAAILHAS BO3MOKHOCTH IOJIYUCHHS KAa4eCTBEHHOTO XPOMOBOTO arjioMepara c
HCIIOJIb30BAaHMUEM KapacOPCKOM, IKUOACTY3CKOM U OYCKYJIbCKOM IIMH B Ka4eCTBE ()JIFOCOB.

— Ilpu ucrnonp30BaHNM TIUH (0COOCHHO KapacoOpCKOi) OCHOBHBIC MTOKA3aTeH MPOoIIecca arioMepariim:
CKOPOCTh CIIEKAaHUsS, BBIXOJ[ TOJHOTO W TPOYHOCTHHIC XapaKTEPUCTHKH arjioMepara — BBIIIE, YeM IIpU
WCTIOJIb30BAaHUY CTAHJIAPTHOW arjONINXTHI, T€ B KauecTBe (hroca OOBIYHO UCTIONB3YIOT CTPOHTEIBHBIN U
00OpOTHBIH MECOK.
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— B pesynbrare mpoBeIeHHBIX CEPHIl ONBITHBIX CIICKAHUI YCTaHOBJICHO, YTO MPUMEHEHHUE TJIUH B3aMeH
KBapIUTa, a TAKXE COYCTAHWHA TIJIMH C MHUKPOCWIMKON B3aMEH KBapIMTa C MHUKPOCHIIMKOW, TO3BOJISICT
COXPaHHUTB IPOYHOCTH TOTOBOTO arjioMepaTta Ha COIIOCTaBUMOM ypoBHE (62—67%). [Ipumenenune kapacopckoit
TJIMHBI TIO3BOJISIET YBEJIMYUTH B CPEIHEM IMPOU3BOJUTEIHHOCTH arperara Ha 19% 3a cuer pocta cKOPOCTH
CTICKaHUs 110 CPABHEHUIO ¢ 0230BBIM BAPHAHTOM.

— BrBieno N210%:011(S505 (5 MmokasaTejieli CIIeKaHUs opu HMCHOJB30BAHUNU KOMILJICKCHOI'O Q)ﬂloca,
COACPIKAIICTO B CBOCM COCTABEC I'NTMHBI 1 MUKPOCHUIIUKY.

— Jlnsg yTOYHEHHS OTJIMYWHN BIUSHUS Pa3HBIX TVIMH M JO0ABKH K HUM MHUKPOCHJIMKHU Ha MOKa3aTeIH
Tpoliecca arjaoMepanuyd HeoOX0ANMO TOHMMaHMe MeXaHH3Ma 00pa3oBaHUs cleka (M CBSI3KH) B CTPYKType
XpOMOBOTO arjioMepara:

— ompezaeneHNe BIMSHAA J00aBKU JOCTATOYHO Oonbmnx koiudecTs (no 10% mac.) TIMH K XpOMOBOM
pyne Ha (opMHUPOBaHUE MPOYHOIO CIICKa 3ePEH XPOMIIIUHEINIA U CBSI3KH arjioMepara, a TaKkKe XapakTep
pacnpeziesieHus] KOMIIOHEHTOB ITyCTOH TOPObI PYABI U (DIIFOCOB B CIIEKE;

— TIpOBEICHHME CpaBHEHHWS BIHMSHHA JOOABKM MpPEAIaraeMbIX QIIOMOCHIMKATHBIX TJIHH U
KpeMHe3eMco/ieprKalero ¢uroca (MeIKOANCIIEPCHON MUKPOCHITUKHI ) Ha CTPYKTYPY CIEKa;

— u3ydeHue $a3oBOro cOCTaBa CIIEKOB XPOMOBOM PYAbI C Pa3IMYHBIMU ATIOMOCHIMKATHBIMHU TJIMHAMU
Y MUKPOCHJINKOM;

— HCCIJIEIOBaHNE TeMIIepaTypHBIX XapaKTEPHUCTUK IMPOLIECCOB, MPOTEKAIOUINX MPHU HAarpeBe XpOMOBOI
PYABI ¢ J0OABICHHEM aTFOMOCHINKATHBIX TIIWH, MUKPOCHIMKH U "TPaJUIMOHHBIX" (QIIOCOB (KBapIHUTA).
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yrenns — 2011: «['ereporenHsie mpomeccs B odoramenny U Mmetauryprum». — Kaparanna: Kaparannnackas
nonurpadus, 2011. — C. 211 — 212.

10 Cycnos, A.B. Hcnonp3oBaHne MbUIM CYXHUX T'a300YHCTOK OT MPOU3BOJCTBA KPEMHHUCTBHIX CILIABOB
[Texct] / A.B. CycnoB, A.C. Kum, A.I'. Kammakmapos, A.W. Kysnenos, A.H. Pegua // C6. Tp.
MEXIyHapOIHOH HaydHO-TIpaKTH4ecKoW KoHdepeHuun. Mertammypruueckuii kpemauii — 2012. «Dusuko-
XMMHUYECKHUE MPOLECCH U TEXHOJIOTHH TOTyUeHHs METAILTypriuueckoro kpemuus» — Kaparanaa: XMU um. K.
Aowumesa, 2012. — C. 45 — 46.

b.H. Hypmaraun6erona, JK.O. Hypmaran6eTos
I[IpumeHenue GuIOCOB MPHU arJioMepanuu MeJIOYH XPOMOBOi PyabI

Makanasia arnoMepanus Kesinzie 0asy OanKUTBIH XpOM KEHJEpiH Maiiiananyra apHalFaH TYpJi
¢droc  JKacalThIH MarepHanjap KapacThIpbUIFaH. XpOM pPYAAchlHBIH YcCaK (pakIUsChIH
KaJIBIITACTHIPY JK9HE OHBI EPPOKOPHITIA OHIpICiHE TapTy TpobIeMacsl OYTiHT1 KYHI 1€ ©3€KTi.
Yitinninepre »xanmsl eHaipy keneminig 20-50% mesiiepinne XpoMm KeHiHIH ycaK Qpakiusuiapsl
tyceni, 0y KP sxone P® deppokopsiTiia 3aybITTapbiHIa KECEKTI KEH KYHBIHBIH TAIIIbLIBIFBIHA
JKOHE OCYiHE aIIbIN KeJe/i.

ATJOIMXTAaHBIH YTHIMIBI KYPAaMbIH aHBIKTAy YIIIH OpPTYpJi aFbIHABI MaTepuaiiapisl KOCy
apKbUIBl OipHelIe anjbplH-aja arjoMepanusiiap >KYpri3upgi. DKCHepUMEHTTEp HOTHXKeNepiH
Tanjay arioMepaTThiH >KapaMIbl, MEHIIIKTI ©HIMALII MEH OepiKTITiHIH KETKUTIKTI >KOFaphl
LIBIFY KOPCETKIITepiHe KypamIacTapIblH KyYpaMbl Ke3iHAE KOJ KETKI3UIeTIHAIrH KepceTTi, %o
Mmac.: ~5 oammslk; 6-7 Kokc; 6-8 plara.

Tytiin ce30ep: armomepanusi, ariioMepaT, arjJoMepanus, ra3 ©TKI3TilITiri, IIBIFaTBIH Ta3zap,
XPOMILTIHHEHT, XPOMJIBI YCaK-TYHeEK, (III0C, KBapIHT, cas3.

B.N. Nurmaganbetova, J.O. Nurmaganbetov
The use of fluxes in the agglomeration of chromium ore fines

The article discusses various fluxing materials for the use of refractory chrome ores during
agglomeration. The problem of forming a fine fraction of chromium ore and involving it in the
production of ferroalloys is still relevant today. The dumps receive small fractions of chromium
ore in the amount of 20-50% of the total production volume, which leads to a shortage and an
increase in the cost of lump ore at ferroalloy plants of the Republic of Kazakhstan and the Russian
Federation.

To establish the rational composition of the sinter, several series of preliminary sintering were
carried out with the addition of various fluxing materials. The analysis of the experimental results
showed that sufficiently high yield, specific productivity and strength of the agglomerate are
achieved with the content of components, % by weight: ~5 clays; 6-7 coke; 6-8 moisture.

Keywords: agglomeration, agglomerate, sintering, gas permeability, waste gases, chrome
spinelide, chromium ore fines, flux, quartzite, clay.
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Production of cut material from dispersed waste from the production of high-ash coal and silicon-
aluminum complex ferroalloys

In this article, the loss of silicon and aluminum oxide during the melting of high-silicon alloys,
including in the production of a silicon-aluminum complex alloy, occurs in the gas phase in the
subototic state. In the process of melting ferrosilicoaluminium (FSA), it is very important that the
furnace is in a working state, and the furnace is located on the bar layer. In this regard, during
melting, the furnace should always be controlled, and the charge materials should have the shape
of an electrode cone. It is possible to return these named subototes to production by processing
them.

Analysis of the results of this silicon-aluminum production, depending on the course of the
smelting process, up to 20-30% of dust is formed per 1 ton of FSA. The dust formed in gas
purifiers contains up to 70-75% silicon oxide and up to 20-25% aluminum oxide. Well, these
oxides can be called a valuable source of raw materials for future production. As a result of the
study, the material prepared using 19% moisture and 6% Liquid Glass gave a positive result in
the form of a lump (briquette). Summing up the results of physical and mechanical tests, the
briquettes obtained meet the requirements for charge materials for ferroalloy melting (GOST
21289-75).

Keywords: ferroalloy, dispersed waste, cutting, briquette, coal, liquid glass, recycling.

Introduction

During the melting of high-silicon alloys, including in the production of a silicon-aluminum complex
alloy, the loss of silicon and aluminum occurs in the gas phase in the subtotic state. In the process of melting
ferrosilicoaluminium, it is very important that the furnace is functioning normally. In this regard, during
melting, the furnace should always be monitored, and the charge materials should cover the electrode in the
form of a cone. It is possible to return these formed subtotals to production by processing them.

The loss of silicon and aluminum subtotals is more than 25-30% of charge materials. Therefore, dust
processing and further commissioning of the complex in the silicon-aluminum industry in the Republic of
Kazakhstan and increasing production volumes are of great interest.

In the gas unit, 90% of the Sio and al20 subtotes contained in the dust are oxidized and in the amorphous
dispersed state, the average specific surface of silica and alumina is 16-21 m2/g. If the dust contains SiO2 —
73-75%, Al203 — 20-25%, this increases the importance of further processing of raw materials. The main
direction is based on the processing of dust from the silicon-aluminum industry and the release into production
as a secondary charge in the form of a lump [1].

It assumes a high specific surface area of the SLAN, that is, a large accumulation of process gas, including
silicon and aluminum flywheels, in the filter, which can then be sent back to the smelting process as the main
charge for the production of silicon-aluminum ferroalloys.

For the discharge of metallurgical charges into the furnace, various requirements are required: softening,
porosity, grinding, mechanical strength, grinding, reducing.

The resulting briquette meets the requirements for the chemical composition, size (size) and hardness of
the charge and is recommended for use in the technological process.

Thus, the chemical composition and size of the briquette are determined before briquetting, and one of
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the main characteristics of the briguette is its mechanical strength. Knowledge of these indicators allows us to
assess the ability of briquettes to withstand such forces as crushing, impact and compression without breaking.
Mechanical strength indicators determine the consumer value of brigquettes and the possibility of their use in
metallurgical enterprises, which have their own infrastructural characteristics [2].

To ensure the gas permeability of the charge and create the need for cutting fine-dispersed dusty material
in the form of a size of 10 mm. The cut product should not lose certain metallurgical properties, including heat
treatment, strength and any form of its transportation and delivery [1-4].

In the production of ferrocortopes, mainly the fractional composition of the primary charge, technical and
economic indicators of production are often given importance. It depends on the variety, size, type of furnace
and method of production of mineral raw materials. Raw materials such as dust should not be sent to the
furnace in the form of powder. Therefore, in production, small raw materials are sent in the form of pieces.
There are several methods of cutting, but it is necessary to choose its economic effect and the lonic method.

Main part

The methods of cutting finely dispersed charge are as follows: briquetting, agglomerate production and
granulation.

According to the application of cutting methods can be divided into two groups: thermal (at high
temperature) and non-burning (at low temperature). In ferrous metallurgy, the most common method is thermal
(algomeration, granulation and annealing).

Figure 1 - press unit for making briquettes (PP-25)

Heat-treated charge by granulation and agglomeration can be obtained with high hardness characteristics.
"l don't know," he said, " but I'm sure it's a good idea." The average electricity consumption in the production
of zhentek and agglomeration is 50-60 kWh. in the period from. 6-7% of fuel is used for 1 ton of agglomerates.
Aglofabrica and incineration plants have a negative impact on the environment and require significant funds
to protect it.

Since the thermal cutting method is carried out by heating at a high temperature, the cost of operation and
capital, fuel and electricity consumption, and environmental impact are high. Therefore, recently, the method
of non-burning has become very interesting.

Agglomeration of fine powder raw materials is economically unprofitable, since the productivity of the
agglomeration machine and the quality of the agglomerate are poor due to the fact that during granulation, due
to the high content of fine charge formed, it is sent back to production by fractionation.
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The main advantages of briquetting in cutting are as follows [5]: 1) very low capital costs and
redistribution costs; 2) the possibility of greater use of charge materials; 3) the size and shape of the briquette
is suitable for melting ferroalloys; 4) briquetting of a carbon Reducer allows us to significantly expand the use,
including those that conduct weak electrical resistance; 5) increases the normalization of the reducer in the
study of V. V. Boldyrev [4-8]; 6) reduces the number of pilot elements in the gas phase; 7) the ability to
redistribute the reducer in the system: the lack of one charge makes it possible to reduce the reduction of one
element, while the simultaneous excess of another part of the charge stops the reduction of other elements [6].
Consequently, it allows you to control the chemical reactions of the briquetted charge and optimize the
ferroalloy smelting technology.

As a result of the analysis, various ores and carbon materials can be cut using the traditional method.
Thus, briquetting dust in a gas cleaner can be considered as the most effective way.

Results and discussions

The purpose of this work is to apply the method of dust briquetting in a gas treatment plant of small coal
and silicon-aluminum production.

For obtaining briquettes from primary charge materials :

- Dispersed dust in the silicon-aluminum production gas purification plant;

- Small waste from the saryadyr coal deposit;

A sample of dust was obtained from a gas treatment plant in the silicon-aluminum industry in relation to
KSP Steel LLP.

Briquettes obtained using the technology provided by the company" August Thiessen Hiitte " (dust, fine
coal and liquid glass at the gas treatment plant) are widely used in metallurgical industries. According to the
proposed technology, cutting operations were carried out using dispersed materials and small coal "Saryadyr"
at the gas treatment plant of ferrosilicoaluminium production. Saryadyr field is located in Yerementau District
of Akmola region, 180 km east of Nur-Sultan.

Technical staff:

- ash content 30-40 %, humidity 20-25%, volatile substances 38-45%;

- carbon in the range of 30-35%.

The experimental research work was carried out with the help of equipment located in the Laboratory of
Engineering profile "electron microscopy and Nanotechnology" at Kariu. Cutting and testing of cut materials
was carried out on laboratory installations.

The study showed the following ratio: 100 kg of coal - 63.59%, 50.21 kg of dust - 36.41%. According to
stoichiomtheria, the amount of solid carbon corresponding to the reduction of silicon and aluminum oxides is
reduced.

As a result of briquetting, water with a humidity of 10-25% and liquid glass as a binder up to 1-6% were
obtained. The sections formed as a result of briquetting are shown in Figure 2 (a,b,c,d,e).

10 samples of briquetted monoshikht were taken and tested alternately on the above-mentioned devices.

The results of the study are presented in Table 1.
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a) humidity 15% b) humidity 20%
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c) liquid glass with a viscosity of 24%+1% d) liquid glass with a viscosity of 22%+3%

e) liquid glass with a viscosity of 19%+6%

Figure 2. Briquette from man-made dispersed materials of silicon-aluminum production and coal waste

Table 1. Summary of the results and indicators of The conducted experiments

600 Krc/cm? 1000 Kkrc/cm?

Ne Type of experience h2m comprezss, fatigue, % | h, 2 m comprezss, fatigue, %
Kr/cm Kr/cm

1 water 15% - - 75,05 - - 70,54

2 water 20% - 5,5 43,07 - 6,5 41,08

3 | water 24% + liquid glass 1% - 7,4 6,82 - 7,5 5,05

4 | water 22% + liquid glass 3% - >7,5 2,56 - >7,5 2,45
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| 5 | water19% +liquidglass6% | + | >75 | 125 | + | 75 | 120

Note : the + symbol is a sample that has been tested; - the symbol is a sample that has not been tested.
Formulation

Research studies [10] as a result, a lump (briquette) material prepared using 19% moisture and 6% Liquid
Glass gave a positive result. According to the results of physical and mechanical tests, the manufactured
briquettes meet the requirements for charge materials for ferroalloy melting (GOST 21289-75).
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M.E. Carann, E.K. Kyat6aii, H.3. Capcenosn, A.C. EpxanoB

HOleqelme KYCKOBOI'0O MaTepuaJia u3 JIMCIIEPCHBIX OTX0A0B NMPOU3BOACTBA erMHI/Iﬁ-aJIlOMHHI/IeBBIX
KOMIIJICEKCHBIX (])eppocrmaBOB U BBICOKO030J/IBHBIX yr.ﬂeﬁ

B 1ol crathe mOKa3aHO, YTO IOTEPH KPEMHHSI M OKHCH AQIFOMHHHUS TIPH BBIILIABKE
BBICOKOITPOYHBIX KPEMHHEBBIX CIUIABOB, B TOM 4YHCJICE MPH IMOJYYCHHMH KPEMHHUEBO-
ATFOMHUHHEBOI'0 KOMIUIEKCHOTO CILIaBa, IMPOUCXOIAT B CYyOOTOTHUECKOM COCTOSIHUH B ra30BOMH
¢aze. B mpomecce mnaBku ¢eppocuukoantomunans (DCA) oueHp BaxHO, 4TOOBI TIedb ObLIA
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HOpMaJIbHOH B pabotre. B cBs3M ¢ 3TUM BO BpeMsl IJIABKU BCETZa CIEAYET CIEAUTH 3a MEYblo,
YTOOBI NIMXTOBBIE MaTepHanbl ObUIM KOHYCOOOpa3HBIMH C BJIEKTPOJOM. ECTh BO3MOXKHOCTH
BEPHYTH 3TH 00pa30BaBIIHECs CyOOOTHI B MPOU3BOJCTBO ITyTEM IEPEPAOOTKIL.

AHanu3 pe3ynbTaToOB JaHHOTO KPEMHHK-aJIOMHUHHUEBOTO IMPOU3BOJICTBA IOKAa3bIBAET, YTO B
3aBHCHUMOCTH OT X0/1a Iporecca miaBku Ha 1 Torny @CA obpaszyercs 1o 20-30% nbutu. B b,
oOpa3syroleiicsi B ra3004uCTUTENsIX, 00Hapyx)eHo 1o 70-75% okucu kpemuus u g0 20-25%
OKHUCH QTFOMHHUS. A 3TH OKUCH MOKHO Ha3BaTh IICHHBIM CHIPhEBBIM HCTOYHHKOM IPEACTOSIIETO
Mpou3BOACTBA.B pe3ynbraTe HccineqoBaHusl MOTYyUYeH ONOKUTEIbHBIN pe3yabTaT B BUIE KycKa
(ObpukeTa) MaTepuana, MPUTOTOBIEHHOTO C MCTIONB30BaHueM 19% Braru u 6% >KUAKOTO CTEKJIA.
[TomyueHHBIE OPUKETHI COOTBETCTBYIOT TPEOOBAHUSAM K IIMXTOBAHHBIM MaTepUaJiaM JIJIS TUIABKH
(beppocmiaBos 1o pusuko-mexanudeckuMm mpodbam (FTOCT 21289-75).

Kurouesvie cnosa: peppocmiiaBbl, TUCIEPCHBIE OTXOAbI, OKYCKOBaHHE ,0pHUKETHPOBAaHUE, YTOIb,
KHUJIKOE CTEKIIO0, IepepaboTKa.

M.E. Caranu, E.K. Kyar06aii, H.3. Capcenos, A.C. Epxxanos

7Korapsl KyJaai keMip MeH KpeMHUII-aTIOMUHNIII KelleHAl ¢eppoKopsITHAIAP OHAIPICiHIH AucHepeTi
KAJIIBIKTAPbIHAH KECEKTEJI¢H MATEePHAJI A1y

By makanmama »xofapbl KpeMHUITI KOPBITHATAP/BI OANKBITY Ke3iHAe COHBIH imIiHAe KpeMHUI-
ATFOMUHHIAII KEIICH I KOPBITIA aly Ke3iHIe KPeMHUN MEH aTFOMUHHNA TOTHIFBIHBIH JKOFaJIBIMBI
ra3aplk (azaga cyOoTOTHIK KyHinae kesgeceni. Deppocunukoamtomuanii (PCA) OGankpITy
YpIiCiHIe MemTiH )XYMBIC KaIBIITH O0YHI MEMITiH KOJONTHUK Ka0aThlHA OOIYBI aca MaHBI3IbI.
Ocpifan opaii OalKpITy KE3iHJE OopKallaH MemTi OaKpUIal, MIMKIKypaM MaTepHaiiaphl
ANIEKTPOATHI KOHYC Tapizaec Oomybl Twic. OCBl TY3UIr€H arajaMail CyOOTOTHIKTapbl OHICY
apKbUIBI OHIIPiCKE KaliTa KalTapyFra MYMKIHIIUTIK Oap.

ATanfaH KpeMHUH-aTIOMUHUIIT OHIIPICTIH HOTIKETIEPiH Talnaay OalKbITY YPAiCiHIH OaphIChIHA
OarimanpicTel DCA-mpig 1 tommaceima 20-30%-ra geiiin miag madjga  Oomanel. I'as
Ta3apTKBIITApAA TY3UITeH MaHHBIH KypambiHaa 70-75%-ra neitin kpeMHul TOTHIFBI jkoHE 20-
25%-ra peifiH aMFOMHHAN TOTBIFBI OONanmbl. A, Oy TOTHIKTap algarbl OHAIPICTIH Oarajbl
IIMKI3aT K631 Jien atayra Oojaabl. 3eprrey HoTmxkeciHae 19% burran sxoHe 6% CYUBIK HIBIHBI
KOJIJaHy apKbUIbl JalbIHIAIFaH MaTeprai Kecek (OpuKeT) TypiHae OH HoTke Oep/i. ANbIHFaH
OpukeTTep (PU3MKA-MEXAHUKAIBIK ChIHAMANAPbl KOPBITHIHABLIAK Kelne (HeppoKophITIIa
OaJIKpITyFa apHaJIFaH MIMKIKypaM MaTepualiaapbiHa KoWbliaTeiH Tatantapra (MECT 21289-75)
caii Kkenesi.

Kinm ce30ep: heppokopsITHa, JUCTIEPCTI KAIIBIK, KECEKTeY, OPUKET, KOMip, CYHbIK IIBIHbI, KaiiTa
eHJICY.
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7Korapbl KyJi KeMip MeH KpeMHHii-aTIOMUHMIAIL KeleHai ¢geppoKopsITHaIap eHaipiciHiH AucnepcTi
KAJIBIKTAPBIHAH KeCEKTEeJITeH MATEPHAJI aTy

By makanmama »ofapbl KpeMHUIUTI KOPBITHATAP/BI OANKBITY KE3iHAe COHBIH IMIiHAEe KPEeMHHUI-
TIOMUHUIAT KEIIeH i KOPBITIIA Ty Ke3iHAe KPEMHHUH MEH allOMUHUN TOTBIFBIHBIH KOFATbIMbI
ra3aelk (azama cyOoTOTHIK KyWiHAe kesgeceni. PDeppocumukoamomMuunii (PCA) GankpITy
YpIicCiH/e TemTiH )XYMBIC KAIBIITHI O0YBI MEMITiH KOJOMTHIK Ka0aThiHA OOIYBI aca MaHBI3/bI.
Ocbiran opail OaikpITy Ke3iHIe OpKallaH TMeTi OakpUIal, HIMKIKYpaM MaTepHaliaphbl
ANEKTPOATHI KOHYC Tapizfaec Oonybl Thic. OCBl TY3UIr€H araiaMail CyOOTOTBIKTapbl OHICY
apKbUIBI OHIIPiCKE KalTa KalTapyFra MYMKIHIIUTIK Oap.

ATanraH KpeMHHUH-aTIOMUHHIAI OHJIIPICTIH HOTIDKENEPiH Tajaay OajuKpITy YpAiciHIH OapbichiHA
OarinanpicTel  DCA-upiH 1 TOHHaceiHa 20-30%-ra peiiin mwaH maiiga Oomaapl. a3
Ta3apTKBIITApAA TY3UITeH maHHBIH KypambiHaa 70-75%-ra neitin kpeMHul TOTBIFBI JkoHEe 20-
25%-ra gAeifiH aMFOMHHHAN TOTBHIFBI OOJambl. A, OYJI TOTBIKTap augarbl OHAIPICTIH Oaraibl
IIMKI3aT Ke3i Jen atayra Oonaznpl. 3epTrey HoTwxkeciHne 19% purran sxoHe 6% CYHBIK LIBIHBI
KOJIIaHy apKbUIbI JalbIHIAIFaH MaTepuall Kecek (OpUKET) TYpiHJE OH HOTHXKE Oepli. AJIbIHFaH
OpukerTep (U3MKAa-MEXaHWKAJBIK ChIHAMANAPIbl KOPBITHIHIABUIAN Kene QeppokophITIa
OaJKpITyFa apHaJIFaH NIMKIKypaM MaTepualiapbiHa KorbuiaTeiH Tanantapra (MECT 21289-75)
caif Kenes.

Kinm ce30ep: beppoKopsITIIa, AUCTIEPCTI KAIIBIK, KECEKTEY, OpUKET, KOMIip, CYUBIK IITBIHBL, KaiTa
eHJIEY.

Kipicrie

JKorapbl KpeMHHMIAI KOPBITHANIAPABI OAJKBITY KE3IHJEC COHBIH IIIHIE KPEMHUN-AIFOMHUHUNIII KEIIeH 1
KOPBITIIA ally Ke3iHAe KPEMHHUI MEH aJFOMUHUIIH >KOFaJIBIMBI ra3ablK (as3ana cyOTOTHIK KyiiHae Ke3nece .
DeppocHIUKOATIOMUHNAN OANKBITY YPIICiHIIE el KaJIbIIThI JKYMBIC jKacaybl MEIITiH KOJOIIHUK KabaThiHa
aca MaHpBabl. OcblFaH opail OaJIKBITY Ke3iHJEC opKalllaH MemTi OakpLiam, IIHKIKYpaM MaTepuajiapbl
3JIEKTPOATHI KOHYC TIpi3Aec >Kayblll TYpybl THic. OCBI TY3UIT€H aTajIMbII CYOTOTBIKTapAbl OHJIEY aPKbLIbI
OHJIIpiCKe KaliTapyra MYMKIHIILITIK Oap.

KpemHuit MeH antoMHUI CyOTOTHIFBIHBIH KOFaJIBIMBI IIUKIKYpaM MaTepuangapbeiHbiH 25-30% actaMbiH
kypaiinel. Com cebenti IIaHILl KaiiTa eHJIEY JXoHe aphl Kapaii Kasakcran PecmyOnukackiHma KemreHIi
KPEMHUH-aTIOMUHUI OHIIPIHAE iCKEe KOCHII, OHIIPY KOJIEMiH KOFaphlIaTy YJIKEH KbI3YIIBIIBIK TYABIPAIbI.

I"a3 xoHabIpreICHIHA 11aH KypaMmbiHAarsl Si0 sxone Al O cyOTOTRIKTapABIH 90% TOTHIKCHI3IaHA bl dKOHE
aMOp(THI AUCTIEPTI KYiie KPEMHE3EM MEH TIIMHO3EMHIH OpTalla MeHIIiKTi 0eTTimiri 16-21 Mm%/t Ten. LllaHubIH
kypambiaaa SiO; — 73-75%, Al,Os — 20-25% 6osica, Oyt opi Kapail HIMKi3aTThl OHACYIH MaHBI3IbUIBIFBIH
apTThIpaabl. Herisri 6arblT KpeMHUM-AIIOMUHUN OHJIPICIHIH IIaHBIH KalTa eHJAeYy oHE OHJIIpiCKe eKiHIIi
PETTI IMUKIKYpaM peTiHze KOJIaHbICKa KeCeK TypiHJe xkibepyre Herizaeneni [1].

[[laHHBIH >KOFapbhl MEHIIIKTI OETTUTriH OOJKAWIBI, SIFHU TEXHOJOTHSUIBIK Ta3blH COHBIH IMIiHIC
KPEMHUH MEH aJIOMHMHHUM YINNajJapblHBIH CY3Tire KeNTel XHHATYbl, OHbI 9pi Kapail KpeMHHU-aTIOMUHHIA
(beppoKophITIa OHIIPiCIHE HETI3TI MMUKIKYpaM peTiHje OanKpITy YpliciHe KaiTa xibepyre Oonabl.

MeTanmyprusuiblK, IUKIKYpaMIap/pl Melike xioepy yIIiH op Typii Tajlantap MiHIETTee i: )KYMcapysbl,
KEYEKTUIIT1, YTiTiTyl, MeXaHUKAJIBIK OepiKTiri, YHTAKTaIybl, TOTBIKCBHI3aHYHbI.

AnbIiHFaH OpUKET IUKIKYPAaMHBIH XUMUSUTBIK KYpamebl, eiieMi (ipillirine) MeH KaTThUIBIFbI OOWBIHINA
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TananTapra jkayan Oepezi >kKoHe OHBI TEXHOJOTHSUIBIK YPAiCKe KOJIaHyFa YChIHBUIAIbI.

Ocpnaiima XUMHASIIBIK KYPaMbl )KOHE OPUKETTIH eJIIeMi OpUKeTTey alIbIHa aHBIKTAIaIbl, COHBIMEH
Katap OpWKETTIH MaHBI3Bl CHITATTaMaJIapbIHBIH Oipi OHBIH MEXaHHWKANBIK OepikTiiiri ecemrenmemi. by
KepceTKimTepai Oiny OpuKeTTepHi KONJaHy Ke3iHAe YIIBIPaWThIH YHTaKTay, COFY JKOHE KbICYy CeKiJAi
Kymrepre OY3bpUIYCHI3 T3y KaOineTiH Oaramayra MYMKiHAIK Oepemi. Tam MexaHWKamblK OEpiKTiTIK
KOpCeTKIImTepi OpUKETTepiH TYTHIHYIIBUIBIK KYHIBUIBIFBIH JKOHE O3IHAIK HHPPaKYPHUIBIMABLIBIK
EPEeKILIeNIriHe Ne METAILTYPrusl KOCIOPBIHAAPBIH/A KOJIaHy MYMKIHITIH aHBIKTal b [2].

MukikypaMHBIH ra3 6TKI3TITIriH KAMTaMackl3 €Ty YLIIH KoHe YCaK JUCTIePCTi maHasl Matepuanast 10
MM OJIIEM TYPIHAE KEeCeKTey KaKeTTUIriH Tyasipaabl. KecekrenreH eHiM Oenrini-Oip MeTaILTyprHsIIBIK
KacHeTTepre, COHBIH IITH/IE TEPMUSIIBIK OHICY, OSPIKTUTIK dOHE OHBI TACBIMAJIIay MEH JKETKI3y/Ie eIIKaH i
63 KaJIIbIH JXOFaiTnaysl taic [1-4].

OdeppokopTranap eHIIpiCiHAEe HETI3TIHeH OacTankbl I[MUKIKYpaMHBIH —(QpakIHsIbIK  KypamblHa,
OHJIIPICTIH TEXHUKA-SKOHOMHUKAJBIK KOPCETKIMTepiHe >kmi MoH Oepinmemi. On MUHepan MIUKi3aTHIHBIH
CYpHIOBbIHA, OJIIIeMiHe, TICIITIH TYPiHEe XKoHE OHIIpY dAiciHe Toyenai. Illay Topi3/i MUKi3aTThl YHTAK TYPiHIC
nerike xibepyre 6onmmMaiiasl. COHABIKTaH 1a OHAIPICTE YCaK MIUKi3aTThI Kecek TypiHae xibepeni. Kecekreynin
OipHewie spicrepi 6ap, 6ipak OHBIH SKOHOMHKAJIBIK 3P (EKTICiH KoHE MOHABI SAICIH TaHAAY KaXKeT.

Herisri 6emim

¥Ycak aucriepcTi MIUKIKYpaM/Ibl KECEKTEYIIH dicTepl Keneciien: OpuKeTTey, arjoMepar eHaipicl xKoHe
TYHipILIIKTEY.

Kecektey omicTepin KommaHybl OOHBIHIIA eKi Tomka Oemyre OoIaabl: TEPMILUIBIK —(KOFaphI
TeMIieparypaja) XoHe Kyimipyci3 (TemMeH Temmeparypana). Kapa meramtyprusiza keOiHece TEpPMHUSIBIK
(anmromepanusi, TYHIPIIiKTeY KOHE KYHIIpiJireH >KeHTEK) 9JIici KeHIHeH TapaiaFaH.

Cyper 1 - Bpuker naitbiHaayra apHagrad nmpecc KOHAbIPFbICH (PP-25)

TylipuiikTey MeH arjoMepanusi apKbUIBl TEPMOOHAEITeH IUKIKYPaMHBIH JKOFapbl KaTTHUIBIK
MiHe3aeMeciMeH anyra Oomazbl. JlereHMeH aryiomepauusuiay, TYHIPIIIKTEY *oHE KYHAIpIIreH KEeHTeK airy
YIIIH 3JICKTpP SHEPTHs )KyMacanasl. JKeHTeK IeH arjioMepanys eHAipICiHIe OpTalia 3JISKTP SHEPTUS IIbIFbIHBI
50-60 kBt-car. apanbirbiHga. 1 TOHHA arjomepaTKa OTBIHHBIH 6-7% sxymacanaabl. Ariodadpruka MeH KyHaipy
(abpukanapsl KOpIIaraH OpTara Kepi oCepiH THTri3eAl XoHEe OHbl KOpFayFa alTapIIbIKTall KapakaT Kepek.
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KecekTeymiH TepMUSIIBIK Ofici JKOFapbl TeMIepaTypaga KbI3ABIPY apKbUIBl SKYPri3ileTiHOIKTeH
IKCIUTyaTalMsIAYFa XKOHE KalTUTAIIbI IIBIFBIHIAPHI, OTBIH MEH AJIEKTP SHEPTHsI IIBIFBIHBI, KOPIIaFaH opTara
TuTi3ep acepi xorapbl. COHABIKTAH COHFBI YaKBITTa KYWIPYCi3 9/1ici YIKEH KBI3YIIBUIBIK TYABIPYIa.

¥cak yHTaKThI MIUKi3aTTap/bl arjioMepanusuiay SKOHOMUKAIBIK THIMCI3, OMTKeH] TYHipIIiKTey Ke3iHge
ycaK MIMKIKYpaMHBIH TY3UJIETIH MeJIIIepi >KOFapbl OOIFaHIBIKTaH OHBI (YpaKIHsIay apKbLUTBI OHIIPiCKe KaiTa
XKi16epimyi cebenTi arioMepalusuIbIK MaIllMHAHBIH OHIMIUTIT] )KOHE arjJOMepaTThIH canachkl Hamap O0iabl.

Kecekreyneri OpuKeTTEeYiH HET13r1 apTHIKIIBUIBIKTAPHI Kesecined [5]: 1) eTe ToeMeH MEHITIKTI KaruTal
WIBIFBIHBL MEH KaiTa Oedy KyHbI; 2) IIMKIKypaM MaTepHalJapblH aca YJIKEH MNaijanaHy MyMKiHIILTIr;
3) beppokopbITanbl  OANKBITYy VINiH OpUKETTIH Mesmepi MeH (opmacel Komailibl; 4) KOMIipTeKTi
TOTBIKCHI3aH IBIPFBIIITE OPUKETTEY KOJIAHBICTHI A TAPIIBIKTal KeHEHTYTe MYMKIHJIIK Oepe/ii, COHBIH 1MIiHIe
AJNIEKTp Kenaepri Hamap etkizeTiHmepai; 5S) B.B. bomapipe [4-8] 3epTTeyiHIie TOTHIKCHI3IaHIBIPFBIINITHIH
KaJIBITIKa KeNyiH KymedTeni; 6) ra3 QasachlHAarsl YIIKBIII 3JEMEHTTEp CaHBIH TOMEHJETeNl; 7) Kyiene
TOTBIKCHI3AAHIBIPFRINTH KaiTa 06y MYMKIHIIUTITL: Oip MHUKIKYpaMHBIH JKETIiCIEYIIiiri Oip 3JeMeHTTIH
TOTBIKCHI3ZIaHybIHA alTapibIK MYMKIHIIUIK Oepexi, Oacka MUKiKypaM OeJiriHiH Oip yakKbITTa apTBHIKTBIFBI
0acKa AIIEMEHTTEP/AiH TOTHIKCHI3JAHYBIH TOKTaAbl [6]. [lemek, OpMKETTeNreH IMUKIKYPaMHBIH XHUMHSITBIK
peakiusIapblH  OakpliayFa jkoHE (eppOKOpBITHANAPIbl OaNKhITy TEXHOJOTHACHIH OHTAHIAHIBIPYFa
MYMKIiHJiK Oepei.

Tanmay HOTHXECIHAE ASCTYPIIi 9/1ic OOMBIHINA SPTYPITi KEH MEH KOMIPTEKTI MaTepHalapbl KECEKTeyre
6oxanel. COHBIMEH Ta3 Ta3apTKBIIITAFBI IIAHABI OPUKETTEY €H THIMJII KO IeT KapacThIpyFra Ooabl.

Hotmxenep xoHe TajiKpuiaynap

Bynm KyYMBICTBIH MakcaTbl ycak KeMip MeH KpPeMHHHH-aFOMHHUN OHIIPICiHIH Ta3 Ta3apTy
KOH/IBIPFBILIBIHAFGI IIAHIIBI OPUKETTEY SIICIH KOIIaHYy.

Bacrankpl muKiKypaM MatepuanjapbliHaH OpUKET aiy YIIiH :

- Kpemumnii-anroMuHmi ©HAIPICiHIH ra3 Ta3apTKIII KOHIBIPFRICEIHIAFEI TUCTIEPCTI MIaH;

- «Capblaiblp» KeMip K€H OpPHBIHBIH YCaK KaJIBIKTaPhI;

Maxsae yarici XKIIC «KSP  Steel» kaTblcThl KpeMHHH-alIOMHHI OHJIpICIHAETT Ta3 Ta3apTy
KOH/IBIPFBICBIHAH aJIBIH/IBI.

«Ayryct Tuccen XiorTe» GpupMacel YChIHFaH (ra3 Ta3apTy KOHIBIPFBICHIHIAFHI IIaH, YCAK KOMip )KoHE
CYMBIK IIBIHBI) TEXHOJIOTMs OOWBIHINA aJbIHFaH OPUKETTEpP METa/UIyprHsi OHIIPICTEpiHJE KEH KejeM/ie
KOJIIAaHBUTYJ1a. ¥ CHIHBUIFAH TEXHOJOTHS OOWBIHINA (EeppPOCHIINKOATIOMIUHAN OHIIPICIHIH Tra3 TazapTy
KOHJIBIPFBICBIHAAFBI JAUCTIEPCTI MaTepuainap MeH «Capblafblpy ycak KOMIpiH KOJaHa OTBIPBII KEeCeKTey
KYMBICTapHhI KypriziireH. «Capbiagpip» KeH opHbl AKkMoina o0nbickl EpeiimenTay aynansiaaa, Hyp-cynran
KaJlaCchIHAH MIBIFRICKA Kapail 180 kM jkep/ie opHalacKaH.

TexHUKAIBIK KYpaMbl:

- kynuimiri 30-40 %, surranabuibiEbl 20-25 %, yiikei 3aTtap 38-45%);

- kemipreri 30-35 %- apanbIFbIH/A.

Toxipubenik 3eprey xymbicel KapHY-He kapactsl MHxeHepni Oeiinai «JIeKTPOHIBI MUKPOCKOIHS
’KOHE HAHOTEXHOJIOTHSUIap» 3epTXaHAChIH/IA OpHAJAacKaH KOHJBIPFBUIAP KOMeriMeH Kypriziami. Kecekrey
koHe kecektenreH marepuaniapasl MECT chlHaKTaH ©TKi3y 3epTXaHaAIbIK KOHIBIPFBUIAPBIHIA KYPIi3iiIi.

3eprrey >KYMbICHIH ycaktanFaH Capelafplp KeMipiMeH ra3 Ta3apTy KOHABIPFBICBHIHBIH JAWUCIEPCTi
MaTepHaJIbIHBIH OanaHchl Keneci apa-KaTsiHacThl kepcerTi: 100 kr kemip - 63,59%, 50,21 kr man - 36,41%.
KpemHuii oHe amOMHHHN TOTHIKTAPBIH TOTBIKCHI3IAPIBIPYFa COHWKECIHINE KAaTThl KOMipTeri Mesmmepi
CTEXHOMTEpHsI OOMBIHIIA COHKeC.

Bpuxerrey Hotmwxkecinne suranabiFbl 10-25%-Fa cy skoHe OaillaHBICTBIPFBILI PETiHAE CYWBIK IIBIHBIHEI
1-6%-ra neitin xacanblHIBL. bpukerrey HoTmKeciHae maina Oonran kecekrep 2 (a ,0, B, T, I) - CyperTe
KEJTIPUITeH.

Bpukerrenren MoHomuxTanbH 10 yiTrici anbIHbII, KOFApbLIa alTHUIFaH KYPBUIFbUIap OOMBIHIIA Ke3eK-
K€3€K ChIHAKTAaH OTKI3LIII.

3epTTey HOTHXKENIEPiHIH KOPBITBIHIBICH 1 — KECTE/Ie KeNTIPUITeH.
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988 g0

[ - . .
6) binFanaplnbiebl 20%

a) binFanabinbiebl 15%

08 g8

‘ . " P ‘ i s —
r) bINFBIAABINBIFLI 22%+3% CYWMbIK LWbIHDbI

B)bINFbINAbINbIFbI 24%+1% CYMbIK LWbIHbI

A) bINFbINAbINbIFbI 19%+6% CYMbIK WbIHbI

Cypert 2- KpeMHMii-aJIIOMUHUK ©HAIPICiHIH TEXHOT€HAl AUCIIEPCTi MaTepHaaapbl MEH KeMip
KaJ/ILIKTapbIHAH allbIHFaH OpHKeT

Kecre 1 - XKyprizinren ToxipOuenepaiH HOTHKENEP KUbIHbI )KoOHE KOpCEeTKIIITepi

, 600 krc/cm? 1000 Krc/cm?
Toxipube
No . h, CbIFy, Kaany, h, CbIfy, Karkany,
P 2Mm Kr/cm? % 2Mm Kr/cm? %
1 cy 15% - - 75,05 - - 70,54
2 cy 20% - 5,5 43,07 - 6,5 41,08
3 cy 24% + - 7,4 6,82 - 7,5 5,05
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CYMbIK, LWbIHbI
1%

cy 22% +

3%

4 CYMbIK, WbIHbI - >7,5 2,56 - >7,5 2,45

cy 19% +

6%

5 CYMbIK, WbIHbI + >7,5 1,25 + >7,5 1,20

Eckepry: + Oenrici celHaKTaH ©TKEH YIITi; - O€Nrici CbIHaKTaH OTIereH YIri.
TyxbIpeIMIAy

3eprrey skymbictapbl [10] HoTmkecinne 19% wutran sxkoHe 6% CYHBIK IIBIHBI KOJJAHY apKbLIbI
TadbIHIAIFaH KeCeKTi (OpuKeT) MaTepuan oH HoTmwke Oepai. JaitsiHnanran OpukeTTep pu3nKa-MeXaHUKaIBIK
ChIHaMayap KOPBITHIHIBICH OOWBIHINA (ePPOKOPHITIIA OANKBITyFa apHANFaH IMUKIKYpaM MaTepHaiiapblHa
koubuiaThiH Tanantapasl (MECT 21289-75) kaHaraTTaHABIPAIbL.

Konnaneuiran ogedueTrep Tizimi

1 Hpywunckuit M.U., XKyakos B.U. [lomydenne KOMITIEKCHBIX (PeppOCIIABOB U3 MUHEPATBHOTO CHIPHS
Kazaxcrana. — Anma-ATta: Hayka, 1988. - 208 c.

2 Pricc M. A. IIpoussouctBo dheppocmiaBoB. — M.:Hayka, 1975. - 336 ¢

3 T'acuxk M.U., JIsxkumes H.II. Teopust u TeXHOIOTHS AIIEKTPOMETAILTYpTrun (heppociiaBoB. Mocksa
«CII UnTepmet UHKUHUPUHT» 1999.

4 Yexumbace A.®. CoBepIICHCTBOBAHUE TEXHOJOTHU BBITUIABKU  (EPPOCHIMKOATIOMUHHAS  C
MPUMEHEHHEM HOBBIX BWJIOB YTJIMCTOTO CBHIPBS: JWUCCEPTAlUs HAa COMCKAHWE YUYEHOW CTENEHW KaHIl. TEXH.
Hayk: 05.16.02. - Kaparanga: XMU, 2010. — 103 c.

5 HWnpucos A.M. OxyckoBaHHE MEJIOYH BBICOKO30JIBHBIX YIJIeH C UCIIOIB30BAHUEM IBLTH Ta30049HCTOK
MPOM3BOJICTBA (PEPPOCHITMKOATIOMUHYS: JMCC. HA COMCKaHUE aKaJeMUIeCKOl cTerneHn MarucTpa: Temupray,
2015. - 48 c.

6 HaynermsipoB [I. Kemenai KopelTnasapasl OalKbITyFa apHaIfaH IIMXTajlapAarbl  (a3ajbik
TYpJIEHYJIep/i Taliay koHe (PU3HMKa-XUMHSIIBIK 3epTTeyep: auccep. T.F.M:. 2016. - Temupray: KITY. - 76 6.

7 baiicanoB C., YekumbaeB A.®., Kymame M.C., xymaranmue A.b. ®eppocunukoantoMuHui
OH/IIPICIHIH T'a3 Ta3apTKBIII [IAHBIHBIH OpUKETIHE XKYpriziired nuddepeHIusIabI-TepMUIBIK Tanaay // 1X
MEXyHapoJIHas HaydHO-TIpakTHueckass koH(epeHms «Tperbs MonepHuzanms KaszaxcraHa - HOBBIE
KOHIICTIIIH U COBpEMEHHBIE perieHus»: Temipray. 2017. — 570 6.

8 TonemmbexoB M.XK., baiicanoB C., Yexkumbae A.D., XKymame M.C., KopcykoBa W.S.
deppocHITHKOATIOMUHHANT OaNKBITYJaFbI JNEKTP PEXKUMIH OHTaWIaHIBIPY yIIiH
TOTBIKCHI3IaH IBIPFBIIITAP/IBIH OanaMaibl Typiiepid naiganany // Bectauk KI'MY: Temiptay. Ne3 (18) 2017.
- 18 6.

9 O6pipammt A.M., Hypymrammes A.X., Maxamb6eros E.H., [ayneruspos ., Kemamanos b.C.
DeppoCHITMKOATFOMUHAN OHIIPICIHIETT TEXHOTSH/TIK KAJIJILIKTaH KECEKTETeH MOHOIIMXTaHbl 0aKbITy // X1V
MexayHapoaHass Hay4Ho-mipakthdeckas kKoHdepenuus «MOJIOJEXXDb, HAYKA U HMHHOBALIMN»
CTY/I€HTOB, MAaruCTPaHTOB, ACIIUPAHTOB, JOKTOPAHTOB M MOJIOJBIX YUEHBIX B PaMKax NPOrpaMMbl IJIABBI
rocynapcrsa H.A. Hazap6aeBa «B3arsag B Oynymiee: MoJiepHU3aIus 0OMIECTBEHHOTO CO3HAHU. - AKTOOE. -
2018. - C. 122-125.

1096aipammutr A.M., Hypymramues A.X., MaxamberoB E.H., Hayneruspos [l., Kemamanor b.C.
Kazakcranipl MUHEpHAIBI - IIUKI3aT KO3AepiHEH KelleH i eppOKOPBITIA alyIblH MYMKIHIUTITIH 3epTTey /
IX MexyHaposHas HaydyHO-TIpakTHYecKas KoH(epeHus « IHHOBallMOHHBIE 1 HAYKOEMKHE TEXHOJIOTUHU KaK
cpeactsa peanuzauuu Tpetbeil MonepHazanuu Kazaxcran»: TemupTay. - 2017, - 161-166 6.

27



BECTHUK KTMY Ne 2 (37) 2022 2.
Pa3den 1. «Memannypausi»

M.E. Caranu, A.M. O6aipamur, E.K. Kyar6ait

IHonyyeHune KyCKOBOro MaTepuasia U3 JUCHEPCHBIX 0TX010B MPOU3BOACTBA KPEeMHUM-AJIOMUHHEBbIX
KOMILUIEKCHBIX (peppocCIaBOB H BHICOKO030JIbHBIX YIJIei

B oroli crarbe mMOKa3aHO, YTO MOTEPU KPEMHUS W OKHCH QIIOMWUHHSA TIPHU BBITUIABKE
BBICOKOTIPOYHBIX KPEMHHEBBIX CIUIABOB, B TOM YHCIE NpPU TMOIYYEHHH KpPEMHHEBO-
AFOMHHUEBOTO KOMIUIEKCHOTO CIUIaBa, IPOUCXOAAT B CyOOTOTHYECKOM COCTOSIHUHM B T'a30BOM
¢daze. B mpouecce mnaBku deppocmukoantomuans (PCA) odeHb BaXHO, YTOOBI 1eub ObLIa
HOpMaJIbHOHM B pabotre. B cBs3M ¢ 3TUM BO BpeMs IJIaBKH BCErla clelyeT CIEAUTH 3a MeYblo,
9T00Bl MIMXTOBBIE MaTEepHalbl OBUIM KOHYCOOOPAa3HBIMH C DJEKTpoAOM. EcTh BO3MOKHOCTBH
BEPHYTH 3TH 00pa30BaBIINECsS CyOOOTHI B IPOU3BOJICTBO MTyTEM IepepadOTKH.

AHanu3 pe3ynbTaToB JaHHOTO KPEMHHK-aJIOMHHHUEBOTO IMPOU3BOJICTBA IOKAa3bIBAaET, YTO B
3aBHCHUMOCTH OT X0/1a Iporecca miaBku Ha 1 Torny @CA obpaszyercs no 20-30% nbutu. B e,
o0pasyroleiicss B ra3004ucTUTENsX, 00HapyxeHo 1o 70-75% oxucu kpemuus u go 20-25%
OKHCH aTIOMHUHHUS. A 3TH OKHCH MOKHO Ha3BaTh LCHHBIM ChIPLCBBIM UCTOYHHUKOM MNPCACTOAIICTO
MPOM3BOJCTBA.B pe3ynbraTe vccine0BaHus MOTyUeH MONOKUTENBHBIN pe3yabTaT B BUJE KycKa
(Opukera) MaTepHaia, HPUTOTOBIEHHOTO C UCTIONb30BaHueM 19% Bnaru u 6% HUIKOTo CTEKIIa.
HOHy‘-ICHHI)Ie 6pI/IKCTI>I COOTBCTCTBYIOT TpC6OBaHI/ISIM K IIMXTOBAHHBIM MaTC€pHrajiaM JJid IUIaBKU
(heppocmaBos 1o pusnko-mexanndeckuM mpobam (IOCT 21289-75).

Kniouesvie cnosa: heppociuiaBsl, TUCIIEPCHBIE OTXO/IbI, OKYCKOBaHUE ,0pUKETHPOBAHHKE, YTOJIb,
JKHUJIKOE CTEKJIO, epepaboTKa.

Sagadi M.Ye., Abdirashit A.M., Kuatbay Ye.K.

Obtaining lumpy material from dispersed waste from the production of silicon-aluminum
complex ferroalloys and high-ash coals

This article shows that the losses of silicon and aluminum oxide during the smelting of high-
strength silicon alloys, including the production of a silicon-aluminum complex alloy, occur in a
subotic state in the gas phase. In the process of melting ferrosilicoaluminium (FSA), it is very
important that the furnace is normal in operation. In this regard, during melting, it is always
necessary to monitor the furnace so that the charge materials are cone-shaped with the electrode.
There is an opportunity to return these formed Saturdays to production by recycling.

Analysis of the results of this silicon-aluminum production shows that, depending on the course
of the melting process, up to 20-30% of dust is formed per 1 ton of FSA. Up to 70-75% of silicon
oxide and up to 20-25% of aluminum oxide were found in the dust formed in gas cleaners. And
these oxides can be called a valuable source of raw materials for the upcoming production.As a
result of the study, a positive result was obtained in the form of a piece (briquette) of material
prepared using 19% moisture and 6% liquid glass. The obtained briquettes meet the requirements
for the mixed materials for melting ferroalloys according to physico-mechanical samples (GOST
21289-75).

Key words: ferroalloys, dispersed waste, fumigation, briquetting, coal, liquid glass, processing.
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M.N. PYMHHHeBl, A.H. 3aBanuiunt

"Maenumozopcruii 2ocyoapemeennviii mexnuueckuti yuueepcumem um. IM. Hocosa, 2. Maznumozopck,
Poccutickas ®edepayus

IIporHo3upoBanye HANPSIKEHUSI TEKYYeCTH MPU NMPOKATKE CTAJIHU
¢ MPOU3BOJILHOM XMMHUYECKO KOMIO3UIHUel

Co3pmanbpl MOmenH AJsl NPOTHO3MPOBAHMUS HANPSDKEHHMSI TEKY4EeCTH CTajld C MPOU3BOJIBHON
XHUMUYECKON KOMITO3HMIIMEH, KOTOPBIE MO3BOJIAIOT pa3padaThiBaTh PEXHUMBI MPOKATKA MapoK
CTalll OCOOCHHOCTH COMPOTHUBIICHUS JeOpMAalliM KOTOPBIX €Ile HE HW3BECTHBI, a TaKKe
YUUTBIBATh BAPHALIMU XUMHUYECKOTO COCTABA B PA3JIMUHBIX IIABKaX CTaJIM OJHOM U TOH )K€ MapKu
[IpY aBTOMAaTUYECKOM YIPABICHUU ITPOKATKOM.

Mopens anst ropsdeil mpokaTku ocHoBaHa Ha (opmyie JI.B. Angperoka, koTopas HOMOJIHEHA
KO3 (HUITUEHTOM BIMSHUS (Pa30BBIX MPEBPALIECHHH, a TAK)KE TOIIPAaBOYHBIM K03 pHmmeHToM 1o
CKOPOCTHM M cTeneHu pAedopmammu. OTO MO3BOIMIO YMEHBIIUTh HIKHHUH HOpeaesn
JIOBEpUTENBHOTO0 HHTepBaa Ui TemmepaTypbl g0 700 °C u HOAHATH BEpXHUHM Mpenen
JIOBEPUTEILHOTO WHTEPBaja 1Mo creneHu aedopmarun 1o 0,5.

st yueTa BIUSIHUA XMMHUYECKOTO COCTaBa CTajdd Ha OCOOCHHOCTH yNPOYHEHHSI IPU XOJIOIHON
MPOKATKE WCHONB3YeTCs IOKa3aTellb «TePMOAWHAMHYECKHH KOAP(PQUIMEHT CTPYKTYpHO-
dazoBoro cocraBa» Z . KiacTepHbIM aHaIM30M [0 JaHHOMY [OKA3aTENIO BBISIBICHBI YETHIPE

Ipynmel Mapok cranu. [nsg KaxIoW Tpynmbl HauMEHbIIas  OMIMOKa NPOrHO3HMPOBAHUS
HampsDKEHUS TEeKy4ecTH HaOJIoJaeTcsl MpH  HCIONb30BAaHWM  ypaBHEHHsS XOJUJIOMOHA,
K03 PULHEHTHI KOTOPOTO MPECTABICHUE B KaueCcTBe (pyHKIHI mapamerpa Zg .

Mopenu HaaexHBl C BeposSTHOCTbIO 95%. CTeneHb COOTBETCTBUSA IMPOTHO3ZUPYEMBIX U
(hakTHYEeCKMX 3HAUYEHUH ITPOTHO3UPYEMBIX ITAPAMETPOB TOPSTUEH U XOJIOTHOM TUIOCKOHW MTPOKATKU
oouee 90 %.

Knioueswle cnosa: HAIIpsKECHUE TCKYYCCTHU, CTaAJIb HpOHBBOJIBHOﬁ XHUMHYECKON KOMIIO3MIIWH,
ropsa4as JJMCTOBaA IMPOKATKa, XOJIOJHAasd JIMCTOBAA IIPOKATKa, MHO>KECTBECHHBIN pereCCHOHHBIP'I
aHaJInu3

Beeoenue

[Ipu pa3paboTke ¥ OLIEHWBAHUM PEKUMOB IPOKATKN BaXKHOE 3HAYEHHE MMEET pacueT SHEPTrOCHIIOBBIX
napaMeTpoB (yCHJIMs, MOMEHTA, MOIIHOCTH,). YKa3aHHbIE MapaMeTpbl B 3HAYUTEIHLHON CTEIIEHU 3aBUCSIT OT
COTIPOTUBJICHHUS MeTauia JedopMaIii, KOTOpoe, KaKk H3BECTHO, OMpEAeINseTCs] CXeMOH HamnpsKeHHOTO
COCTOSIHHSI M TIPEIEJIOM TEKY4YeCTH TpH (aKTUIECKHX (KUCTHHHBIX») YCIOBHSX NedopmupoBanus. OmHu
aBTOPBI UCHIOIB3YIOT TEPMUH «HCTUHHBIN Ipe/ien TeKydecTu» 1 obo3Havenus o, [1], o, [2], o, [3]. Hpyrue

NPUMEHSIOT TEPMUH «cpeHee Hanpsbkenue Tekydectn» (Mean Flow Stress) u o6oznauenuss MFS [4], o

[5], kg [6]

B cootBeTcTBHMM C COBpEMEHHBIMH NPEACTABIEHUAMH [7-9] mpemen TeKydecTH — HamlpsDKEHHE, MpH
KOTOPOM BO3HHUKAIOT IJIacTHUYECKHe AedopManuy B HadalbHBIH MOMeHT aedopmupoBanus. Hanpsokenue
TEKy4eCTH - HaOpsDKEHHE, KOTOPOE B YCIOBMSIX JIMHEWHOIO HANPSIYKEHHOTO COCTOSIHMSI BBI3BIBAET
TUTACTHYECKYIO JIe(hOPMALIUIO MPH JJAHHOW HAKOTICHHOMW Jie)opMaIiii U OTIIMYAETCS TEM, YTO H3MEHSIETCS 110
xoay eopMHPOBaHHS MaTepHaa, T. €. SIBIAETCS IEPEMEHHON BEINYHHOM.

mean
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HeobxomumocTs pa3pa0OTKH MOJENEH JUIs MPOTHO3UPOBAHUS HANPSIKEHUS TEKY4YeCTH CTalld C
MIPOM3BOIPHON XMMHYECKON KOMIO3HUINEH BBI3BaHA aKTYaJIbHOCTBIO 33/1a4 Pa3pabOTKH PEXUMOB TIPOKATKU
MapoK CTad OCOOCHHOCTH COIPOTUBICHHA AedopMany KOTOPHIX eIlle He n3BecTHhL. Kpome Toro, Takme
MOJIEJIH MO3BOIAT YUYUTHIBATh BapHUallid XUMHUYECKOTO COCTaBa B PA3IMYHBIX IJIABKaX CTAIH OJHOM U TOM ke
MapKH TIPY aBTOMATHYECKOM YIIPABICHUH MPOKATKOM, YTO TIOBBICUT PE3yJIbTATUBHOCTH PAOOTHI CTAHOB.

Ilpozno3zuposanue conpomuenenue oegpopmayuu npu zopsayeii RPOKamKe

[IpumenuTenbHO K ropsdeil mpokaTke Hanbojee yHHBEpCalbHa OTHOCHTEIBHO XHMHYECKOTO COCTaBa
CTaJl METOJIMKA pacyeTa HalpsDKeHUs TeKydecTH, paspadorannas JI.B. Angpetokom [10]. Oxnako obmactb
JOCTOBEPHOCTH AaHHOW MeToAuKH (cTemeHb nedopmanmu He Oonee 30 %, TemmepaTypa nedopmanuu He
meHee 800 °C) orpaHnumMBaja BO3MOXXHOCTh €€ NMPHUMEHEHMs MPHU aHAW3e U pa3paboTKe COBPEMEHHBIX
TEXHOJIOTHH TOpsYel JIMCTOBOW NpoKaTku. UTOOBI MpeosoNieTh YKa3aHHBIE OTPaHUYCHUS, BBIMOJHUIN
Momnpukanuto Gopmynsr JI.B. Armperoka mytem momoiHeHHs ee KodddummentoM BiumsHHS (Da3zoBOTO
TIpEBpaIICHIS Kya 1 K09(pPUIMEHTOM KOPPEKLMH 110 CTENEHH & U cKopocTH 3 iehopMarum Keg

- _ 00 a b C

GS——K K ) (10&) (9/1000) (1)
o' NEp

Koaddumment K, OTpPEIesnd Ha OCHOBE H3BECTHBIX 3aBHCHMOCTCH TEMIOCMKOCTH — CTalH OT

TeMrieparypsl [2-3] ¢ mpuMeHeHHeM IIMHEHHOW KyCOYHOW ammpoKcuManuu. J[Jas HeKoToporo WHTepBajia
TEMIIEPATYPBI

K., (6)=C(6)/C(1000) =, +,(6/1000), (2)
rae C(0) m C(1000) - Teroemxocts mpu Temneparype 0 u 1000°C coorserctBenHo; Bo 1 P —

KO3 (QUITUCHTHI, 3HAYCHHS KOTOPBIX 3aBUCT OT THUIIA CTAJIH M TeMIIepaTypbl (Tadi. 1)

Tabnuua 1. 3HaueHna koapduumenTos B, n B, aAna pacyeta no popmyne (7)

Temnepartypa, °C
Tun 901 951
KoadpopuumneHtol| M
cranu |(020®MY eHe€ 1700-750 | 751-800 | 801-900 | 901-950 " "
700
6onee 6onee
| Bo 0,4074 -4,0052 7,0509 - 2,5658 - 0,9845
B1 1,2449 7,5655 -7,176 - -1,5506 - 0,015
| Bo 0,4839 | -14,886 | 22,737 | 2,1511 - 0,7467 -
B1 1,1511 23,117 -27,048 -1,3156 - 0,2467 -
" Bo 0,4619 -12,749 21,385 2,8109 - 0,5819 -
B1 1,3267 20,265 -25,307 -2,0896 - 0,4013 -
MpumeyvaHue: | -manoyrnepoauctole; Il — cpegHeyrnepoauctblie; Il - HU3KONErMpoBaHHbIe
UToObl OLIGHUTh BO3MOXHOCTh HCHONB30BaHus (opmysbl (1), MOAUPUIUPOBAHHOW TOJBKO

kodpduumentom K., (mpn K.4=1), pacemorpenn npokarky Ha crane 5000 KpynHOrabapuTHBIX JIHCTOB 13

MUKpPOJIETHPOBAHHOM CTaJIN KaTeEropuu NpoyHOCTH X 70 IBYX pa3INYHBIX XMMUYECKUX KOMIIO3HLINH, a TAKXKE
Hu3KonerupoBanHot mapku 15XCH/ u yrneponucroit mapku Crt3cm [11-12]. Cpennee nmo o0beMy ovara
nedopMalii  HaIlpsDKEHWE TEYEHHS HAXOIWIM PAacYeTOM IPH W3BECTHOM TOTOHHOM YCHJIMHM TPOKATKH

P =P/b
5, =P /[115n, R(h,—) ], 3)
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rae P - monnoe ycunue npoxarky; b - mmpuna micra; R - paamyc 60ukm pabodero Bamka; n_ -
K03 QHUIMEHT HATPSHKEHHOTO COCTOSTHUSI, PACCYUTHIBAEMBIH 110 hopmyiam [13]:
0,75+0,25m npu m> 2
N 0,5(m+1/m) npul<m<2 _ )
° 114,25In(1/m)+1,25m-0,25 npu 0,118<m<1’
2,57-144 o npu m<0,118
m=2-/R-(h, - hl)/(h0 +h,) - XapaKTepHCTHKa BBICOTHI O4ara AeopMarum; o = «f R/(h0 —h,) -yron

3axBaTa.
Bcero paccmorpenn 78 mpoxomoB mpu  cieayrommx ycnosusx:  0=750-1050°C; & =0,05-0,25;

9=15-23 ¢?; P,=9-21 kH/mm. CreneHb COOTBETCTBHS 3HAYEHHH YCHIJIMS IIPOKATKH, PACCUMTAHHBIX IIPHU

HAIPSDKCHHS TEKY4ECTH O ¢, KOTOpoe Haxoawiu 1o popmyie (1) mpu K. g =1, n HabmogaBmmxcs B mporecce

npokatku, R 2=0,767, T. €. 76,7% (puc. 1,a). Jlnana3on morpenrHocTa ot O min = ~25,6 10 o max —T36,1% mpu

cpenHeM 3Ha4eHun O =5,16%.
Uto0bl MUHUMHU3UPOBATH OMIMOKH, JJISI BCEX HAONMIOJEHHHA paccuuTanu Ko3(pPHUIMEeHT KOPPEKIUU 1o

CKOPOCTH U CTeleHu JedopMaliuu Kgs =0, / Gy (3mechb G- 3HAYEHHWE, BBIYUCIAEMOE IO

HKCIIEPUMEHTATBHOMY YCHIIMIO MPOKATKH), 1 MHOXXECTBEHHBIM PErpeCCHOHHBIM aHAJIH30M C MPUMEHEHHEM
nporpamMHoro komiuiekca STATISTICA, nomydnin anmpoKkcUManuio

R
K. =§| O, 2012h— —12,9257 |+ 0.(10,8437 — 22,1367 ) — 0,0009 92, (5)
0
CpaBHeHHe HaOJIONABIIMXCA YCHWJIMH NMPOKATKH C YCHIIMSIMM, TPOTHO3UPYEMBIMU NPH HANPSHKEHUH

TEKy4eCTH, paccuutaHHbiM 1mo ¢opmyre (1) ¢ yuerom u K u nga MI0KA3aJI0 YBEJIUYEHHE CTEHECHU

o’
COOTBETCTBHSI PACCUMTAHHOTO W HAOMIOAaeMOro ycwimid mpokatku 10 92,4% (puc. 1,0). Ouenku

IO PEITHOCTH MPOTHO3a YCHIIMSA YMEHBIIMIINCE 10 O . =-23,1m O =+12,7% npn B =-2,6 %.

25,0 | | 25,0 ] ‘

= d - o}

s 225 R*=0,738 £ 25 4 R = 0,024 o g
I o o) =

., 200 Ot = oPgd”|

- ! s 20,0 —
s g o ¢ T o"THO

£ 175 £ o

§ 15,0 A "J‘ § e

- A” oA 5 150

g 125 e 5%’*/6‘1\ % 4 X7 g ax70
= A9 o 3| @ £ 15%CH =

S 10,0 < RN / g 125 4 15XCH
EI i T% " O Crien 5{ 0O Cr3cn
l§ 7,5 \§ 10,0
T T

5,0 7,5 1
50 75 1wW00 125 150 175 20,0 225 7,5 0,0 125 150 175 200 225
NporHozupyembie sHaveHua Py, kH/mm MporHosupyemele sHaveHna Py, kH/mm
a 6

a - NP pacyeTax HanpAXKeHUsA TEKYYECTH C y4eTOM TOIbKO KoadduumeHTa Kya; 6 — npu pacyeTax

HaMNpPsAXeHUA TEKYYECTM C y4eTOM U Kyou " ng

PucyHok 1. inarpammbl COOTBETCTBUA MPOrHO3UPYEMBIX U ,Cl,eﬁCTBI/ITeJ'IbeIX 3HAaYeHW NOroHHOro
ycnnuna npuv NnpoKaTKe TONICTbIX INCTOB
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W nenTrduKaIno MOAEIN s YCIAOBUN YHCTOBOM IPYIIITBI IIIMPOKOIIOIIOCHOTO CTaHa ropsiueit MpoKaTKH
(IICT'TI) mpoBOIMIIH C HCIIONIB30BAaHUEM TAHHBIX O MpokaTke 415 momoc u3 Mapok ctamm 08mic, Cr3mc, 171'1C
n 15XCH/A. Tlpu stom HaOmromanuch cienyrolnue yciaoBus mporecca nedopmarmu: 6=800-1080°C;

£=0,055-0,55; 9=3-175 c}; P,=4,9-20 kH/mm. U3BecTHO, 4TO HauboJsiee MOAXOAAMEH MUl pacyeTa yCHIus

NPOKATKU B YCJIOBHAX YUCTOBOM Tpynmnbl sBisieTcss Gpopmyna Cumca. [losTomy pacder G BBINONHSIMA 110

dhopmyiie
5, =P/[115Q,\[R(h, —h,) |. (6)

Panee, coBmectHo ¢ P.A. HMcmarwioBeiMm [14], B pe3ynbTare anmpokcumanuu rpaduka Cumca,
BOCHPOM3BEACHHOTO B pabote [15], HamMu OblIa OJTydYeHa 3aBHCHUMOCTD

2
R R %[ R
Q, =0,692+0,008— +1,984¢ +0,016e— —2-10 | — | —1,885¢". (7)
hl hl hl
Hnsa xoaddunrentTa KOppeKUK MO CTEEHH W CKOpocTH nedopmaunu B yuctoBod rpynme LICITI
MOJTYYMJIIH CJIEAYIOIINE AIPOKCUMAINH (IIPU JOBEPUTEIILHON BEPOATHOCTH 95% MOKa3aTesn JOCTOBEPHOCTH

R? 0,941 1 0,945 cOOTBETCTBEHHO):
JUTSL YTIIEPOUCTBIX MapOK CTAIH

Keg =1+20,12590.” +3,5773¢% +0,0032& R/h, —16,5606 & ; (8)
JUTA HU3KOJIETUPOBAHHBIX MAapoOK
Keg =0,373-9-107°9° +5,19767 £ —5,3918£7 +0,0034m R/, . (9)

Pacuet nanpspxenust Tekydects mmo hopmyne (1) ¢ Beroopom gopmy (8) wiu (9) B 3aBUCHMOCTH OT THIIA
CTaJIM MO3BOJIMII IOCTHTHYTh CTETIEHb COOTBETCTBHS IPOTHO3UPYEMOTO M HAOJII0IaeMOT0 YCHIIHS TPOKATKHU B
grcroBoii rpymme IICITI okomo 97% (puc. 2). OTHOcHTeNbHAsT OMMOKa YMEHBLIMIACH 10

8min = _17’6 n 6max :+3Oa4% npu g =-0,67 %.

22,5 22,5
s 20,0 R?=0,884 o8- s 200 R?= 0,968
2 o P 2 2
T © T 175
T 175 o T 17,
o ool, o o o
z 150 s H%— z 150
T o I

4
% 12,5 S3E-rY e % 12,5 s s
T ‘ ¥ y) e T i Q
™ 10,0 Tk 9 10,0
o Q o o]
3 A ‘5 o1 4 o1
3 75 4 A - 3 75 -
] ’ L) ,
& - A2 & A2
2 50 - 2 50
[te) [ts)
© Q
T 25 T 25 T
2,5 5,0 7,5 10,0 12,5 15,0 17,5 20,0 2,5 5,0 7.5 10,0 12,5 150 17,5 200
MporHosupyembie sHadeHus Py, kKH/mm MporHosvpyemsie sHaueHua Py, kH/mm
a 6

g - Npy pacyeTtax HanpaKeHUa Tekydectn no dopmyn (1) npm K§9=1; 6 — Npu pacyeTax HanpaxXeHns

Teky4dectu no dopmyne (1), a KoapdpuumeHTa KgS no ¢opmynam (8) n (9); 1 u 2 - HU3KONETMPOBaAHHbIE U

manoyrnepoguctble Ctai COOTBETCTBEHHO

PucyHok 2. iInarpammbl COOTBETCTBUA NPOrHO3UPYEMbIX U AENCTBUTE/NbHBIX 3HAYEHUIA NOFOHHOTO YCUANA
NpoKaTKu B uncrosoi rpynne LLCIM:

33



BECTHUK KTMY Ne 2 (37) 2022 2.
Pa3den 1. «Memannypausi»

Takum oOpaszom, momudukamus (opmynsr JI.B. Anzaperoka mns pacdera HanpsOKEHUS TEUYCHUS
ko3¢ ¢uimeHToM (ha3oBBIX MpeBpalleHU (KW) 1 K03 PHUIIMEHTOM KOPPEKIMH MO CKOPOCTH U CTEIICHH
nepopmarmn (K £ ), TIO3BOJISIET PACIIUPUTH OONACTh € MPUMEHEHHsS IO TemIieparype nedopManuu u

MOBBICHTH TOYHOCTh NMPOTHO3a YCUIIHS TIPOKATKH.
Ilpozno3zuposanue conpomuenenue oeghopmayuu npu xXon100H0i nPoOKamMKe

HpI/I XOJIOIHOM IMPOKATKE HANPSIKCHUEC TCEKYYCCTHU O6YCJ'IOBJ'I€HO I[e(bOpMaHI/IOHHI)IM YOPOYHCHUEM,

CKOpocThl0 nedopManuu ¥ Temmeparypoil Meramia [16-20]: O :Gs(gz)KsKe- Bnecs Ky K-
KO3()(HUIIUEHTHI BIUSHUS CKOPOCTH M TEMIIEPATyphl Je(POPMHUPOBAHHUS; Oy(¢,)~ HANPKCHHE TCKYYCCTH C

Y4ETOM TOJBKO Ae(DOPMANMOHHOIO YINPOYHEHMS B PE3yNbTaTe CyMMapHOW cremenu aedopmanuu &y

KOTOpasi COOTBETCTBYET OOKATHIO OT TOJIIMHBI TTokaTa H 10 TonmuHbl Ha BbIX0/e U3 ouara nedopMarium
h,. HauGonpmyro nomo B HM3MEHEHUS HANPSUKEHUs TEKY4eCTH IIPU XOJIOAHOM IPOKaTKe BHOCUT

nedopmannonsoe yrnpoudende. [1o9TOMy B MEPBYKO OdYepelb HEOOXOMUMO OTOOPA3UTh BIMSHHE
XMMHYECKOTO COCTABA Ha 3aBUCHMOCTb O ).

C yueToM mpeaBapUTENbHBIX HccCIeqoBaHMN [21] KpUBYIO YHpPOYHEHHUS TPH XOJOJHOM IpOKaTKe
BBIGpa B Buzie ypapHenus Xonnomona os = CsER, re & =100(H —h)/H - crenens nedopmaryu npu
o0KaTuK OT TOJMIMHBI moakata H 1o Tommuuel Ha BeIXOE M3 ouara medopmarmu | -it ket by . Jns
OTOOpaKEHHS BIUSHME XHMHYECKOTO COCTaBa CTAIM HA MApPaMETPhl KPHMBOW YHNPOYHEHHS TIPUHSIIHA
TePMOJMHAMHYECKU I ko3¢ dhuIueHT [3] Ze =1+ 20)[1_@1( NlOO) n (Pz( /_\/100)2} , rae
A=(Ni+Co+0,5Mn)+30(C+N+0,5B) - mpuBenennoe coxepxanue ayCTEHHTOOOPA3YIOUIMX KOMIIOHCHTOB;
¢ =5,05+0,80—-0,003d2 7 @2 =4,70+ 0,200 —0,025M2 -k03(H HUIHEHTHI COJIEPIKAHUS
(beppuTo06pasyrommx KOMIOHEHTOB; @ =(Cr +W +V + Mo+ Nb)+1,55i +4( Al +Ti) -nipuseieHHOe
conepxanue (GpeppUTOOOPa3YIONIMX KOMIOHEHTOB. KiacTepHbIM aHamu3oM 10 Kod(pouimenty Zg,
HUCIIOJIB3YsI METO/I MAKCHMAIIbHOM Pa3HOCTH CPEHUX 3HAYEHMUH, BBIABIIIM 4 IPYIIIIBI MAPOK cTaiu (Tabi.2).

Tabnunua 2. 3HaveHunsa KosbduumeHTa Z; ANA pasnMYHbIX FPYNN MapoK cTaam

lpynna mapok I I Il v
Koadduupent Z¢ 1,020-1,140 1,177-1,266 1,294-1,324 1,437-1,595

Hns kaxnor rTpymmel ¢ momomiro mporpaMMmHoro komimiekca STATISTICA meromom  mydmmx
MOIMHOYKECTB TIOTYYHIIN AIIPOKCHMAIIMH BIIMSIHUS XapaKTEPUCTUK XMMUIECKOTO cOCTaBa Ha KO3 (HUIIEHTHI
cTereHHo# 3aBucuMocTH (Tabdin. 3). Hampumep, 1u1st rpynmsl Mapok ctaiw |

2
_ 2 1-C” 1-C”
C, =-9938,93-0,40 % +38432,91¥—22250,9 9 -

C C

—7383,8(1—C*)+39, 24 U=A). <1_C*) ;
c*  Z

(10)
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1-Al
n=0,4724+0,097Z, (C—*) +0,1071Z,

+0,0009C, (1_C—A')

B tabmuue 3: C*=C+Mn/6+Si/4 - yrmepoanslii SKBUBAIEHT;

JIOBEPUTEIBLHON BepoATHOCTH 95%

Pa3den 1. «Memannypausi»

*

0,0009C, w
C

(1— LA*)
Y /_0,0006Z.C,+
C

BECTHUK Krty Ne 2 (37) 2022 a.

(11)

LA*=Ti+V +Mo+Nb - cymma

MHUKPOJICTUPYIOIIHUX JIEMCHTOB;, OH - IIPE€ACI TCKYYECTU IOPAYCKATAHOT'O II0KaTa. CraTHCTUYECKHE OLICHKHU
o 2
HAaAC)KHOCTU aIlllIPOKCUMAIIUH (KOB(b(bI/IHI/IeHT AOCTOBCPHOCTHU R , paCCUUTAaHHOC Fp MU TabIuYHOE npu

Fys umcna ®umepa) npencrasnenst B Tabn. 4. Bo Bcex cimywasx

paccuntanHple yucia Duirepa MpeBHINAIOT TaOIWMYHBIC 3HAYCHHS, YTO IMO3BOJSIET CUUTATH MOJTYYCHHBIC
3aBHICHMOCTH JJOCTOBEPHBIMHU C BEPOSITHOCTHIO 95 %.

Tabanua 3. KoapdpuumeHTbl annpoKcMmaLmii NapaMmeTpoB KPUBOM YNPOUYHEHUA B BUAE CTEMNEHHOM
3aBUCMMOCTM ANA Pa3ANYHBIX FPYNN MapoK CTasv B COOTBETCTBUM C Tabanuen 2

KoadpodmumneHTbl annpoKkcnmauni

KoadpodumumneHTbl annpoKkcnmaunii

Hnetbl napametpa C_ napametpa h
N OUEeHKH
annpoKcMmauui
pynnbl mapokK cTanu
| I m IV | T m IV
CBO6GOAHBIN UneH -9938,93 514,84/|-89,85-10%| -805,34 | 0,4724 | -29,91 | 1,08 | -0,57
Z, - - |13,07:10] - - 46,66 - -
2z - - |-454710°] - - 117,72 - 0,18
(1-Al)/C” - - - - - - - 0,79
[(1— A/ C*} 040 |-6723| - |-99991| - - - -
(1-¢7) / Z, 38432,91| - i i i i i ]
- 2
[(1—C )/Zc} -22250,9 - - - - - 4,49 _
(1— LA*) / c ; . | 375210 - - - 068 | -
* * 2
[(1— LA')/c } : : : : : - | o005 | -
Z.-(1-Al/C” . . - - | 0,097
1-¢c* -7383,80 |-628,6 3641,66
1-Al 1-C”
—. 39,24 - - - - - - -
C Z,
Z,-(1-LA") [ i : : - | o071 | 018 | - .
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(1-Al)(1-LA")
2 - |e268| - |9631,54] - - ; )
(")
1-C" 1-LA
S - - 493171 | - - 0,27 - | 1,18
Z. C
oy (1-Al)/C” - 225 - 37,96 | - . : .
o -(1-LAT) /C” - | -204| o020 |-3728| - . . .
o - - - - - - -0,011| -
Z.-C, - - - - -0,0006 | -0,0007 | 0,007 | -0,001
C,-(1-Al)/C” - - - - | 0,0009 - ] ]
Co '(1— C*) / Zg - - - - - - - | 0,003
C,-(1-LA") /7 i i i = | 00009 | - ] ]

Tabaunua 4. CTaTUCTUYECKUE OLLEHKN HAaLEeXHOCTM anmnpoKCUMaLLM B COOTBETCTBMMU € Tabanuein 3

OugeHkmn
HaAeXHOoCTH

KoaddumumeHTbl annpokcumaumii

napametpa C_

KoadpurumeHTbl annpoKkcmmaumii
napameTpa n

pynnbl MapoK cTanu

v I I 1 v

RZ

0,9972

0,8698 0,9289

0,8112 0,9794 0,8165 | 0,863 | 0,9954

Fp

2170,2995

40,097 78,3882

27,557 285,262 26,975 | 37,69 | 1298,3

I:95

2,5868

2,5719 3,2039

2,5868 2,5868 2,5719 | 3,203 | 2,5868
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UToObl  OIEHWTH  MOTPEHTHOCTH PucyHok 3. [lnarpamma cooTBeTCTBUA PaKTUUYECKUX
npeanaracMoro MeToaa pacycra W MPOTrHO3MPYEMBbIX HaNPAXKEHU TEKYYECTH
HalpsOKEHUA TEKYUYCCTU IIPU XOHOHHOﬁ npwu XO/]O,CI,HOVI npokaTke
IpOKaTKe HUCIOJIb30BaIU MaccuB

SKCIIEPUMEHTABHBIX JaHHBIX O MPOKaTKe 13 Mapok CTaiu B AMana3oHe crerneHu aedopmanuu ot 6 10 78 %
(Bcero 476 nabmonenuit). I[Ipornosupyemeie 3HaUeHUs pacCUMThIBAIN 1o popmyne G = CsER, onpenenss

C, ¥ N s KaxIol MapKu CTalu B COOTBETCTBHH ¢ Ta0n. 3. CTENeHb COOTBETCTBUS TIPOTHO3HPYEMBIX 1

(axTuyeckux 3Hadenuii cocrasuia 90,7 % (puc. 3) mpu OTHOCHTENBHBIX omMOKax & . =-13,6 %; 5

=+15,9 %; 6 =-0,3 %.
3axnwuenue

[TpuMeHUTENBHO K TOpsYei TUCTOBOM MPOKATKE pa3pabdoTaHa MOJICITb IPOTHO3a HAMIPSDKESHUS TEKYUYESCTH,
Oasupyromiascs Ha ¢opmyine JI.B. Annperoka. JlonomHeHne TaHHOU GopMyIbl KOA(D(UIIMESHTOM BIUSHUSL

(hasosbix npespauennit K, a Takke KO3QQUUECHTOM KOPPEKLUH 10 CKOPOCTU M CTeNeHH Aedopmarum

Ky MO3BOIMIO CYLIECTBEHHO PACIIMPUTH 0OIACTh €€ HCIIOIb30BaHUSL.

C nenbio oTOOpaykeHHs BIMSHHE XMMHYECKOI'O COCTaBa CTajJd Ha OCOOEHHOCTH Ae()OpMAalMOHHOTO
YOPOYHEHUS] NPU XOJOAHOW NMPOKAaTKE MPUMEHEHA KOMILIEKCHAs XapaKTepUCTHKA «T€PMOIUHAMUYECKUN

K03 PuIMEHT CTPYKTYpHO-()a30BOro cocTaBay Z., a MapKH CTaIN KJIacCU(UIMPOBAHBI HA YETBIPE IPYIIIIEL.

JUi1st KaXK Mo TPYIIBI HAaNMEHbIAs OMKOKa MPOrHO3a HANPsDKEHHUS TEKYYECTH HaOI0AaeTCs IPU pacyeTax 1o
ypaBHEHHIO X0JIIOMOHA, KO3()(UIMEHTHI KOTOPOTO MpecTaBleHbl QYHKIHMAMU apameTpa Z,.
Pa3paboTanHble MOAENM TO3BOJISIOT YYUTHIBaTh ~ HEMOCTOSHCTBO IIPOYHOCTHBIX XapaKTEPUCTHK

MPOKATHIBAEMOTO METaJlJIa B CBSI3H C BapHAIIUSIMH TJIABOYHOTO XMMCOCTaBa, a TAK)KE pa3padaThiBaTh PEKUMBL
MPOKATKH MapOK CTaJIH, OCOOEHHOCTH CONPOTHUBICHUS JeOpPMaIlii KOTOPHIX €Ile HE U3BECTHEI.
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MIPH aBTOMATHU3WPOBAaHHOM IIPOEKTUPOBAHUH PEKUMOB X0I01HOH mpokatku / M. . Pymsanes, U. I'. lllyowun,
B. C. Muracos [u np.] // BectTHuk MarHuTOrOpCKOT0 roCy1apCTBEHHOTO TEXHHYECKOTO YHUBEPCUTETa UM. [
U. HocoBa. —2012. — Ne 2. — C. 39-42.

M.U. Pymsunes, A.H. 3aBanumma

BoJsaTThl IpokaTTay Ke3iH/le aKKbIIITHIK KepHeYyiH 00/uKay
EpkiH xXuMHSJIBIK KypaMbl 0ap

EpkiH XxuMusIbIK KypaMmbl O0ap bonaTTeiH ary KepHeyiH Ooipkayra apHajJFaH MOJEINBbAED
xKacangpl, Oy Oomar MapkalapblH WIeMJey pPEeXAMIEpiH jkacayra MYMKIHIIK Oepei,
nedopmalysiFa TOIIMAUIIKTIH epeKIICTiKTepi aJli  OeNrici3, COHBIMEH KaTap WiIeMIeyIi
aBTOMATTHI OacKapy Ke3iHjie Oip/ieii MapKaibl 00JIaTThIH SPTYPIi OAIKBITYIAPBIHAFbI X IMHUSITBIK
KYPaMHBIH ©3TepyiH ecKepei.

blcteik pokatka apHanran Mognenb JI.B. AHApEHroKTiH QopMyrnachkiHa HETi3/eNTeH, O
(dazanblk TYpJIACHIIPYJIEPAIH acep eTy Ko3(h(UIMEHTIMEH, COHJAi-aK JKbUIIAMIIBIK IICH
nedopmanus gopexeci OoHbIHIIA Ty3eTy K03 hUIIMeHTIMEH TONBIKTHIphUTFaH. by TemMneparypa
YIIH CEeHIMAUIK apalblFbiHBIH TeMmeHri merin 700 °© C-ka neliin a3aliTyra »oHE CEHIMIUTIK
apaNbIFBIHBIH JKOFapFbl IIEeTiH Jaedopmanus Jopexeci Ooiibiama 0,5-ke Jellin ketepyre
MYMKIHJIIK Oep/i.

BonarTelH XUMUSUIBIK KYpaMBIHBIH CYBIK WIEKTEY Ke3iHAeri OepiKTeHIipy epeKIIeniKTepine
ocepiH eckepy YIUIiH "KYpbUTBIMIBIK-(Qa3alblk KypaMHBIH TEPMOJIUHAMUKAIBIK KO dUImeHT:"
WHAWKATOPBl  Konjaupuianbl. Ocbl  KepceTKilmn OoibIHIIA KiacTepiik —Ttamjgay bonar
MapKaJlapblHBIH TOPT TOOBIH aHBIKTaJbl. Op TOI YIIiH KipiCTUIIK KepHeyiH OoJDKayIblH €H a3
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KaTeJiri XOImIOMOH TeHACYiH KoJIaHy Ke3iHae OaiiKanaabl, OHbIH KO(QQHUIUEHTTEpI mapaMeTp
(hyHKISIIApE! peTiHAE KOPIiHEe T .

Mopnensaep 95% BIKTUMAaIABUIBIKIEH CEeHiMII. bICTHIK jkoHE CyBIK KasblK MmeMmueynig
OomKaMIbI TapaMeTpliepiHiy 00 KaM bl ’KoHEe HAKTHl MOHCPiHIH colikecTik napexeci 90% - nan
acajpl.

Tyuiinoi co30ep: aKKBIITHIK KEPHEYi, €pKiH XUMUSITBIK, KypaMaarsl bonat, bICTHIK TaOaKThI
UIeMEY, CYbIK TabaKThl WiIeMey, OipHelle PerpecCUsIIbIK TalIay

M.I. Rumyantsev, A.N. Zavalishchin

Prediction of the flow stress at rolling the steel
with an arbitrary chemical composition

In the development and analysis of modes of rolling it is necessary to perform constraint
checking of the force, torque and power rolling. For the prediction of said parameters it is
necessary to calculate the resistance deformation of the metal, which is associated with a yield
stress of the metal under these thermomechanical factors (strain, strain rate and temperature of
deformation). The models yield strength steel with an arbitrary chemical composition are
nessasary to display the inconstancy of strength characteristics of the rolled metal due to
variations of melting chemical composition, as well as for the development of the rolling steel
grades, features of resistance deformation are not known.

Model for prediction Flow Stress of the hot rolling is based on method developed by
Andreyuk. The formula of Andreyuk supplemented by a factor of influence of phase
transformations K., , as well as correction factor for the strain and strain rate K., . This allowed

to reduce the lower limit of the confidence interval for the temperature to 700 °C and raise the
upper limit of the confidence interval of the strain to 0,5.

To represent the influence of chemical composition of steel on the features of hardening in
cold rolling it was suggested that a versatility indicator of the «thermodynamic coefficient of

structural-phase composition» Z_. According to the magnitude of four groups of steel grades
are detailed. For each group the lowest prediction error of flow stress is observed when the
computation is performed by the Hollomon equation and its coefficients have representation as
functions of Z_.

As a result, models to prediction the Flow Stress during hot and cold rolling jf steel
sheets and strips were obtained. Models are reliable with a 95% probability. The degree
of compliance with the projected and actual values of the Rolling Force for hot and cold
flat rolling of more than 90 %.

Key words: flow stress, steel with an arbitrary chemical composition, hot flat rolling, cold
flat rolling, multiple regression analysis
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0030p MeTO10B ylIpaBJIeHH S YJIEKTPUYECKUMH PesKMMAMM

B crarne paccMotpena pa3paboTka METOZOB YIPARJICHFS ONTAMI3AIIFEH JEKTPIIECKOTO PeKIMa, OCOOEHHO
METOJOB OINTUMM3ALMK. Pe3ynbrartel NOKa3bIBAIOT, YTO METON CTATHYECKOM JIETEPMUHUPOBAHHON
ONTHMU3ALFH OBLT XOPOITIO paspadboTaH. YTo kacaeTcst poOsieMbl ONTAMUBAIMH HISKTPUYECKUX PEKIMOB B
PETFHOM BpPEMEHH C YYE€TOM CITy9JaiHOTO TTOBEICHMSI SHEPTOCHCTEMBI, TO, XOTS B 3TOM HaIlpaBIICHUH
TpofIeIiaHa OoJbInast padoTa, ISl KPYIMTHOMACIITAOHBIX CUCTEM PEITICHHE 3TOM TPOOJIEMBI BCE €IIIE OCTACTCS
OTKPBITBIM BOIPOCOM. OTHAM M3 BO3MOYKHBIX PEILCHUIN SBJIACTCS HUCIIOB30BAHUE METOJIOB aJIAITHBHOTO
TIPOTHO3MPOBAHMS W METOMIBI CITYYaiHON TMHAMITIECKON ONMTAMI3AIK. UTOOBI 00ECTIEUHTh aIalTHBHOCTS,
TIPAMEHSIEMBI METOJ IPOrHOSUPOBAHKS IOJDKEH aBTOMATHYECKH aJIaITTUPOBATHCS K TEKYIIIEMY COCTOSHHEO
CHCTEMBI U OIPEJICIATH TIOpa3yMeBaeMble 3aBUCUMOCTH MEXKITY IapaMeTpaMK CUCTeMBL. PaccMatprBaetcst
TIPAMEHEHNE PaxIMYHBIX METO/IOB MAIIMHHOTO OOYYEHHS B AJIEKTPOSHEPIETHKE, OCOOSHHO TIPH OIICHKE
COCTOSIHHS ¥ TIPOTHO3HMPOBAHUH JICKTPUUECKHX CXEM.

Kmouesvie  cnoga: O3C  (ANMEKTPOIHEPreTHUECKUE CUCTEMBI), JNeKTpHHeckre pexumsl, BHD
(BO306HOBIIsIEMbIE HCTOYHUKHU dHEpruu), Smart Grids, BeTpoBble 3JICKTPOCTAHIINH, COTHEYHBIC
ANMEKTPOCTAHIINK, JIICKTPOMOOWIN, KBa3WHBIOTOHOBCKHH METOJ, METOJI ONTHMAaJIbHOIO
yIpaBJlIeHUs, MeTo JIarpaH:KeBOM penakcanuu.

Beeoenue

Pa3pa0OoTka MeTOIOB aHAIM3a U YNPABICHUS HJIEKTPUUECKUMHI PEXUMaMK Hayajlach OJHOBPEMEHHO C
CO3JIaHHEM KpPYITHOMACIITaOHBIX HHTETPUPOBAHHBIX SHEPTEeTHUECKUX cucTeM B 1960-x rogax. B To ke Bpemst
METOJIbl JIMHEHMHOTO U BBIIYKJIOIO MPOTPaMMHPOBAHMA W MaTEMaTHYECKHE TEOPUHU ONTHUMAJIBLHOTO
yIpaBIeHUs pa3padaThIBAIOTCS IS PEIISHUST OCHOBHBIX SKOHOMUYECKUX mpobieM. Haunnas ¢ 1975-85 romos
MPOBOJWINCH AaKTHBHBIE HCCIEAOBAaHUA MO pPa3pabOTKe METOJOB M CPEICTB aBTOMAaTHYECKOTO |
ONTUMAJIBHOTO YITPABIICHUSI.

Pa3pa0oTka METOZ0B ONITUMH3ALIUU MOZEIIN SHEPTOCUCTEMBI OCHOBaHAa HA Pad0Tax CICAYIOMINX YUEHBIX:
[Hontpsirun JI.C., I'opaureitn B.M., Mapkosuu .M., ®a3puioB X.®., BenukoB B.A., Unensuux B.W.,
Jlebenes B.U., IlyxoB I'.E., Pynenxo FO.H., Bopomnait H.U., Kpymm JL.A., 'amm A.3., Mypamko H.A.,
Cosano C.A., ['onuykoB B.B., bapunos B.A., Apzamacues J.A., bapronomeii I1.1., Xonsa A.M., BolitoB
O.H., Kyuepos 0.H., uxuna 1U.U., Konocok 1.H., I'omy6 U.N., 3opkansies B.W., Xamucos O.B., Kypbarkuit
B.I'. u ap. B yactu ontumu3aiuu ucrolib3oBainck padotsl FO.E. Hecreposa u P. bemimana.

Ocnosrast wacmo

CoBpeMeHHOE DPa3BUTHE JSHEPTOCHCTEMBI. Yke Ooyiee JecsTH JIeT BO MHOTHX CTpaHax DPa3BUBAETCA
KOHIIENIMST TaK Ha3blBaeMON «yMHOH cetw» [1,2]. DTa KOHIENIMS BKJIIOYaeT B ce0S pPacCMOTPEHHE
CJIETYIOINX BOIIPOCOB:

1) Hcmonp3oBaHWE HHEPTETHYECKUX KOMIOHEHTOB OOC, BKIIOYAsl YCTPOWCTBA KOMITHIOTEPHOTO
YIpaBIeHws], 111 TPOU3BOICTBA, HAKOIIJICHHSI, TIEPEadu, pacpeesieH s ¥ MOTPEOISHHS SIEKTPOIHEPTHY;

2) [IpumeHeHre coBpeMeHHBIX HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH B ynpaBieHun 33C;

3) Hcnonb3oBanue HOBBIX MeToA0B ympasieHuss OOC, TakuX Kak CIOXKHBIE BBIYMCIUTEIbHbIC
ANTOPUTMBI ¥ MAIITMHHOE 00yYEHHE;
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4) Ncnonp3oBaHue pEryTUPOBOYHBIX YCTPOUCTB, 00ECIICUNBAIOIINX AKTUBHOE MTOBEJICHNE IOTpeOHuTENeH
IUIsl YIPABJICHUS X TOTPEOICHUEM AIEKTPOIHEPIUH;

5) Baenpenune B030OHOBIIAEMOM B MaJIOMaCIITA0HOM pacipeneIcHHON BRIPAaOOTKH JICKTPOIHEPTHH.

Crnenyer oOpaTUTh BHUMaHHE Ha MPOOJIEeMy paclpeieieHHON TeHepalny. B HacTosiee BpeMs BO BCEM
MHUpE BHEAPSIOTCS BO30OHOBISEMBIE MCTOUYHHKH SHEPrUM, TaKWE KaK BETPsHbIE TYpOMHBI U COJHEUYHbIE
JIEKTPOCTAHIMU. YBEIMYECHUE 10U BO30OHOBISIEMBIX MCTOYHHMKOB 3HEPrUM BHUIHO Ha pucyHke 1. OT10T
MPOTHO3 B3AIT U3 oT4yeTa «MexayHapoaHas DHepretuueckas [lepcnektusa 2018y, CILIA [3].

Ota TeHICHLUS CYLIECTBYET U3-3a IBYX MPOTHUBOIOIOKHBIX (pakTopoB. C OAHOM CTOPOHBI, B YCIOBUSX
ycTapeBIINX 0a30BbIX 3HEPreTndyeckux (OHAOB M JMOepanu3alUy 3HEPreTUKH, YYUTHIBAas €€ IOBOJBHO
BBICOKYIO CTOMMOCTH, TEXHOJOTHH HCIOJNb30BaHHUA BO300HOBISIEMBIX HMCTOYHHUKOB JHEPTUM CTAHOBSATCS
BocTpeOoBaHHBIMU. C JIpyroil CTOPOHBI, HAYYHBIH HPOTPECC TaKKE HMEET TOJIOKUTEIbHBIN (akTop,
IIOCKOJIBKY BETpPSHBIE TypOWHBI M COJHEYHBIE 3JEKTPOCTAaHLUHU YK€ MOryT 00ecreuyuBaTh NPHUEMIIEMYIO
s¢dexTuBHOCTE. B TO e BpeMs MOIIHOCTb, BbIpaOaTbiBaeMas 3TMM HCTOYHHKOM 3HEPIHM, HE SBIAETCS
MIOCTOSTHHON BEJIMYMHOM M 3aBHUCUT OT IPHUPOJHBIX YCIIOBUI: HATW4YMsA BETPa, aKTUBHOCTH COJHEYHOTO
n3dydeHus u T.4. B pe3ynprare 3Ta HecTaOMIBHOCTH INPOM3BOACTBA AIEKTPOIHEPIUU U3 BO30OHOBISIEMBIX
HCTOYHUKOB SHEPTUHU OKA3bIBAET HEFATUBHOE BIUSHHUE HA CTAOMIIBHYIO PaOOTY 3HEPrOCUCTEMBI M YCIIOKHIET
MpOrHO3upoBaHue u ontumuzanuio moaenu IOIC. [losToMy KiIaccHYecKHd NPUHIUI OpraHU3aluu
yIpaBJIeHHUs SHEPrOCUCTEMOM, KOI/la CUCTeMa IIJIaHUPYETCs 3apaHee, a yIpaBlIeHUe BhINOIHIETCS BPYUHYIO,
HEMPUMEHUM K 3JICKTPOCTAHIUSM ¢ OoubIioit goneit BUD [4].
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Ewme ogHOM BaXXHOM TEHJIEHIIMEHN, KOTOPYIO CIIEIYET YUYUTHIBATh IIPU aHAJIM3€E PA3BUTHUS YJHEPTOCHUCTEM,
SBIISIETCS. Pa3BUTHE 3JIeKTpoMoOwied. B Hacrosimiee BpeMs HMCKOMAaeMOE TOIUIMBO SIBIISIETCS OCHOBHBIM
HUCTOYHUKOM DHHEPruM Uil aBTOMOOWJIBHOTO TpaHcmopTa. McrolieHue 3amacoB HCKOMAeMOIo TOIUTMBA
CTUMYJIHpPYET TOUCK aJbTEepPHATHUBHBIX HMCTOYHHKOB 3HEPTUU sl aBTomMoOmiel. Kpome Toro, cxuranue
HCKOIaeMOT0 TOIUIMBA TPUBOJMT K 00pa30BaHUIO MAPHUKOBBIX Ta30B, KOTOPHIE OKAa3bIBAIOT 3HAYUTEIHHOE
BIMSHUE Ha M3MeHeHne knuMmata. CormacHo otuety [5], k 2037 rogy nmorpelienue HeTH B TPAHCIOPTHOM
cexTope yBenuuutcst Ha 57%. B To ke BpeMs ueHbl Ha HeTh OyIyT MPOJOIKATh PACTH B ONMIKAHIINeE 1Ba
JeCATUIETHS. B CBsA3M ¢ 3TUM MHp yIOpHO paboTaeT Haj COKpalleHHeM MoTpediieHus HedTH, OJHUM W3
KOTOPBIX SIBIISIIOTCSL 3JEKTpoMoOMIM. B  nanmpHeileM pocTt JonM 3ieKTpoMoOuseid OyaeT TOJNbKO
yBenuuuBatbesa. Hampumep, Bo Bpems [lapmxckoit koHpepeHumu no kiumary 2015 roga Obuia mpunsATa
coBMecTHasi uHunmathBa «l[lapmkckas aekiapanys MO 3JIEKTPOMOOMIBHOCTH M WU3MEHEHUWIO KiMMara |
MPU3BIB K JMedcTBUSIMY. |11 MOCTIDKEHUS IIeNiel, TOCTaBIeHHBIX B Aekiaparmu, kK 2030 romy Ha mOIIO
3IIEKTPOMOOHIICH JOKHO MPUXOAUTHCS 35% MHUPOBBIX NPOJaK aBTOMOOMIIEH [6].

DIIeKTPOMOOUITN CO3JAI0T MOTIOTHUTENBHBINA HEOMPEIeIeHHBIM KOMIOHEHT I moBeAeHus: DC, 9To
OKa3bIBACT HETaTUBHOE BIMSHHWE HAa MOJICIUPOBAHWE W yIpaBlieHHe cHucTeM. Korjga 3ieKTpoMoOHIIb
HETOCJIEI0BATEIbHO MOAKIIOYEH K DJIEKTPOCETH Ha IOJHOW MOIIHOCTH, HEOOXOOUMOHN MM 3apsaaKd
(HampuMmep, 5 KWJIOBATT), 3TO HECOTJIACOBAHHOE MOBEJCHHE MOXKET NMPHBECTH K JIOKAIbHBIM MPOOJeMaM B
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pexxume DOC, TakuM Kak JOMONHUTEIbHBIC MOTEPU MOLIHOCTH M OTKJIOHEHHE HAIPSIKCHHUS, YTO MOXKET
MIPUBECTH K yXY/IICHAIO KaYeCTBa AIEKTPOIHEPTUH, a CTAOMIHHOCTH DDC MOKET YMEHBIIATHCS.

UroObl TPOBECTH KAaYECTBEHHYIO OIEHKY ITOTCHIIMAIBLHOTO BO3JCUCTBHS JICKTPOMOOWIEH Ha
AIIEKTPOCETH, JOJIS ANEKTPOMOOUICH B 00LIei Harpy3ke 3JEKTPOCETH OLIEHUBAETCS HA OCHOBE CIIETYIOLINX
OOIIEIOCTYITHBIX CTATUCTUYECKUX JTaHHBIX:

1) larHbIe 0 KOTUYECTBE aBTOTPAHCIIOPTHBIX CPENICTB Ha MYy HaceneHus [7];

2) CratucTuyeckue 1aHHBIE U AeMorpadruecKie MpOTrHO3kI Mo cTpaHaM [8];

3) CratucTrKa U MPOTHO3BI MOTPEOICHUS IJCKTPOIHEPTUH 1o cTpaHam [9,10].

Taxxe OBLT cAENaH BBIBOX O pOCTE Mponax 3nmekrpomodmieii [11], mpuHUMas BO BHUIMaHUE TEKYIIYIO
TEH/ICHIMIO U 00BSBICHHYIO 100 B 37% 0T 001ero oobemMa npoiak aBTOMOOHIICH.

Takum 0Opa3oM, ecii B3ATh B Ka4eCTBE NpUMepa OTpebIeHNe EKTPOIHEPTHY B TAKUX CTPaHaX, Kak
Poccus, CIIA, ®panmus u ['epmanus (puc. 2), mporHo3upyemast JOJs MOTPEOICHUS 3JIEKTPOMOOIIIEH
SIBIIIETCS] 3HAYUTENbHOU n mocturaet 25% (puc. 3). DT naHHBIE HE YYUTHIBAIOT BO3MOXKHOE HACHIIICHUE
ABTOMOOMIIBHOTO PBIHKA, HO 3TOT METOA MPHUEMIIEM ISl KAUeCTBEHHOU OLIEHKH.

CrnenmoBareibHO, C TOYKM 3pEHHS €€ MOJCIMPOBAHMS HMHTEIUICKTyajbHas DHEProcucrema
XapaKkTepu3yeTcs HaJIudheM OOJBIIOr0 KOJIHYECTBA DJIEMEHTOB, a €¢ CTPYKTypa CiydaiiHa BO BpPEMCHH.
HaBaﬁTe MEPEUNCINM OCHOBHBIC KOMITOHCHTHI SSC, KOTOPBIC BHOCAT HEOIIPEACIICHHOCTE B MOJACIIb CUCTCMBI:

1) AnbTepHaTUBHBIE HMCTOYHHUKHA BBIPAOOTKU O3JIEKTPOIHEPTHUHU: BETPSIHbIE TYPOMHBI U COJIHEYHBIC
AIIEKTPOCTAHIIHH.

2) I3MeHYMBOCTH OBITOBBIX HATPY30K, BKIIIOYAs alallTHBHBIC HATPY3KH.

3) 3apsiaHas CTaHIMS IS JJICKTPOMOOUIICH.

4) O6opymoBaHue Ui XpaHeHMs, BKIOYas TexHoioruio Vehicle-to-grid (V2G) — koumemnmms
JIBYCTOPOHHETO HCIOJL30BAHUS SJCKTPOMOOWIICH M THOPUIHBIX TPAHCIOPTHBIX CPEJCTB O3HAYAET, UTO
AaBTOMOOMITb TIOAKITIOYEH K 00IIel 3IIEKTPOCETH IS 3apsiAKK aBTOMOOMIIS, M €CTh BOBMOXKHOCTh TIepe/iaBaTh
AIIEKTPUYECTBO B aBTOMOOHJIb.
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Pucynok 3. Poct nonu anekrpomMoOuiieit B 00beMe Harpy3KH dJIEKTPUIECKUX CETeH B MPOIEHTaX

OnuceiBaeMble TEHICHIHMU MOKA3bIBAIOT YBEIWYCHUE CIIOKHOCTH 3HEPrOCHUCTEM M KakK CIEICTBHE
HEOOXOIUMOCTh 0oJiee ONEepaTWBHOIO VIpaBleHHS PEKUMaMHU TaKHMX DHEProCUCTeM, a B Hjeale
ABTOMATHYECKOI0 ONTUMAaJIbHOTO ypasieHus. CoBpeMeHHbIe TeHASHIUH B pa3BUTUU DD C MPUBOJAT K TOMY,
YTO HECMOTpS Ha Pa3BUTUE CPEICTB MOHUTOPHHIA, noBeneHre DDC CTAHOBUTCS MEHEE NMPOrHO3HPYEMBIM.
Jl1a KoMTIIeHCcaly 3TOTO cUCTeMBI yripaBieHnss 39C MOIHKHBI CTAHOBUTHCS BCe 00IIee «yMHBIMU.

[MpobnemMa ONTHMANBHOTO YHPABJICHHUS JJIEKTPHUUSCKHMHU PEXKHMaMH SIBISCTCST ONHOW W3 Hamboiee
BaXXHBIX M XOPOIIO M3YYEHHBIX HCCIECNOBAHUI B 001acTH dHepreTukd. ONTHMaIbHOE YNpPAaBICHUE 3/€Ch
O3Ha4aeT Bech 00bEM 3a/1a4, BKJIIOYAs INIAHUPOBAHUE PEXMMOB aBTOMATUYECKOTO M ABTOMaTH3UPOBAHHOTO
JHUCTIeTYepCKoro ympanieHus. Kak mpaBuio, onTUMalbHOE YIIpaBIEHUE OCHOBAHO Ha 3aJadye HaXOXKJIECHUS
ONTUMAJILHOTO paclpe/ieieHusI TIOTOKa, KOTopasi BKIIFOUAeT B ce0sl HAXOXKACHHE MHUHUMAIBLHOTO 3HAYEHHS
LeJIeBOH (PyHKIIMU MyTeM M3MEHEHHS CBOOOIHBIX IIEPEMEHHBIX CUCTEMBI C YUETOM CETEBBIX OIPaHUYCHUI U
CBOOOJIHBIX MTAPaMETPOB CUCTEMBI.

Pezynomamot u 006cysxcoenue

UTOoOBI TIPOCTIEANTh UCTOPUIECKOE PA3BUTHE METOJIOB ONTHMAILHOTO YIIPABICHUS JJISI HOPMAJIHLHOTO
pexxuma O9C, npuBeIEeM UX PacIIMPeHHYIO KJacCU(HUKAIMIO Ha PUCYHKE 4.

PazpaboTrka MeETONOB ympaBiIeHHS ONTHMHU3ALMEH OSJIEKTPUYECKOTO pEeKUMa HAYMHAETCS C
IJIAaHUPOBAHUS pekuMa. Bce mapaMeTpsl pekuma 3a1ar0TCs JeTePMUHAPOBAHHO.

Pa3paboTka METOHOB aHaJM3a W YIIPABICHUS 3JCKTPHUSCKUMHU CXEMaMH HadajlaCh OJHOBPEMEHHO C
co3/1aHneM O0BeIMHEHHOU KpyITHOMACIITa0HO! sHeprocucTeMsl B 1960-x rogax [12]. B To ke Bpemst MeTOabI
JIMHEHHOTO M BBIIYKJIOr0 MPOrPaMMHUPOBAHUSI M MAaT€MaTHUYECKUE TEOPUU ONTUMAJIBHOIO YIPaBICHUS
pa3pabaThIBalOTCs IS PEIICHHUs] OCHOBHBIX 3KOHOMHUYecKuX 3ajad [12]. [losiBneHne mepBoro KOMIbIOTEpa
CIOCOOCTBOBAIO BO3MOXKHOCTH TMPUMEHEHHsS] METOJIOB ONTUMH3AIMK Ha mpakThuke. CHOWPCKHA Hay4dHO-
WCCIIeIOBaTeIbCKU MHCTUTYT 3Hepretuku (COU) mpoBoawn aKTHBHBIE HWCCIENOBAHHUA 1O pa3paboTke
METOJIOB U METOJI0B aBTOMaTn4eckoro ynpasienus EQC B 1970-x u 1980-x rogax [13].

B Hacrosiee Bpems CyliecTBYIOT 3 (EKTUBHBIC METOJIbI PEIICHHMS 3a/1a4H BBITYKJIONH ONTUMHU3auH [ 14]
JUTSL CTATUYECKON ONTUMM3AIUU SJIEKTPUUECKOTO PEKUMA IEKTPOCTAHIU:

1) MeToasl BHYTpEHHEH TOYKH ISl PEIICHHSI BEITYKJIONH ONTUMHU3AINH C OTPAHUYCHISIMU. DTOT METO.
ObL1 BriepBbie pa3padoran M.W. JIukuHbIM 1 pa3paboTaHHBIN psiioM aBTOPOB [15].

2) KBa3MHBIOTOHOBCKUH METOJ HEIMHCHHON ONTHMHM3aIuu [16].

IIpn onTUMH3amMKU BIIEKTPUYECKOTO pEeXHMa OOBIYHO IIPEIONAraeTcs BBIMYKIOCTh 3a/la4yd
onTuMu3aIi. Eciu ontuMansHOE pemeHre HailIeHo TOCTaTOYHO OJIM3KO K ONTUMATHHOW HA9aIbHOM TOUKE,
3TO MOXET OBITh paspemieHo. B ciydyae HEBBIMYKIBIX 3a/ay ONTHUMH3AINH, KaK H B OOIIEM cllydae MpHu
PaCCMOTPEHMU pEXHMMa ONTHMHU3AIMM OTrPaHUYCHUi, o0a MeTo/la MOTYT OBITh WCIOJB30BaHBI JUIS
ONTHMH3ALIUK BBIMYKJIOH penakcanuu 3aaaqun [17].
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Pucynok 4. Knaccudukarust MeTo10B ONTUMAIEHOTO YIIPABICHNS HOPMATBHBIME JIEKTPUISCKUMUA
pexumamu

s miaHUpOBaHUS peXMMa HCIIONB3YETCsl METOJ CTaTHUECKOW IeTEPMUHHPOBAHHON ONTHMHU3ALMH
AIIEKTPUIECKOTO pexrmMa. [lepnoguuHOCTh TIaHUPOBaHUsI OOBIYHO OBIBACT CE30HHOM M MU IIAHUPOBAHUU
PEMOHTHBIX paboT.

Ho xonma 1980-x romoB OONBIIMHCTBO WCCIENOBAaHWA B OONACTH ONTUMH3AIUU JIEKTPHUECKUX
PEXMMOB HE YUHTBIBAJIM BEPOSTHOCTHOE ITOBEJCHHME SHEPTOCHCTEMBI aKTMBHBIX Harpy3ok u BUD, Ho c
HavyaJIoM pacHpOCTpaHeHHs TaKUX AJIEMEHTOB B 3HEPrOCHCTEME UCCIIE0BAaHUS M0 ONTUMM3AIMU PEXXUMOB C
Y4eTOM BEpOSATHOCTHOTO MOBEIeHNs ncnoib3oBanue EES Taioke ycunmmnock. B 3apy0eskHoit ureparype 3ToT
TepMHH Ha3biBaeTcsi Probabilistic Optimal Power Flow (POPF).

JJis onTUMHU3AIUK B YCIIOBUSX HEOIPEECICHHOCTH ObIIO pa3paboTaHO MHOKECTBO HA/ICKHBIX METOJIOB
[18], KoTOpBIE TMOAXOMAT ISl KOHKPETHBIX, OOBIYHO JIOKANBHBIX 3a/ad. B mocTaHoBke 3amadn poOacTHOU
ONTUMM3ALUH HEONpeeICHHAs IEPEMEHHAs ONMCHIBACTCS KaK CIydaiiHOe 3HAU€HHE HEKOTOPOTO HHTEpBajia
[18].

VYuuteiBas BEpPOSITHOCTHBIM XapakTep MNEPEeMEHHBIX PEeXKHUMOB, IPYTMM BapHUaHTOM OINTHMH3AINH
SBIISIETCS. METOJ ONTUMH3AalMU C BEPOATHOCTHBIMM orpaHuueHusMu [18]. Ilpum mnoctaHoBke 3amau
ONTUMHU3AIMN C BEPOSTHOCTHBIMH OTPAaHMYEHHUSMH HEOIpE/IEIeHHbIE TepeMEHHbIE OIMUCHIBAIOTCSA Kak
CilydaifHble BEIMYMHBI C OINPEIEICHHBIM CITy4aifHBIM pacipesieieHueM. B To xe Bpemsi, eciiu MpeIoaraercs
JMHEHHOCTh MOZEIH 3JIEKTPUUYECKON CETH U CiIydaiiHble BETMYMHBI PacHpeAeIeHbl HOPMAJILHO, CYIIECTBYET
SKBUBAJICHTHOE JETEpMUHUPOBaHHOE npeacTanienue [18]. CereBas Monemnb sSBISETCS IMHEMHOU, HAIPUMED,
MPU ONTUMH3AINHN B PAMKax PelIeHHUs 3a7au cOaIaHCHPOBAHHOM HaJie)KHOCTH. /i1 pabOThI M yIpaBIIeHHsI
JNEKTPUYECKUM PEXHMMOM, pacCMaTpUBA€MbIM B 3TOM CTaThe, MOJENb IIEKTPHUECKON CETH HE SBISETCS
TuHEeHHOH. B 3TOM ciywae 3ajada ONTUMM3ALMHU C YYETOM BEPOSTHOCTHBIX OTPaHUUYEHHH peraeTcs C
WCTIOJIb30BaHUEM TMPHOIIKEHHBIX METO/IOB, HANpUMep, amnmnpoKCUManuu BbIOOpouHOTrOo cpenHero [19],
oOpaTtHoro oToOpaxkeHus [19] 1 BHyTpeHHe-BHelIHel anmpokcumMaryu [ 19].

MeToapl ONTUMAIBHOTO YIPABIEHHUS CHCTEMOM MOXHO pa3feiTh Ha JBE KaTeropuu (PUCYHOK 4):

1) Beox pexxuma 3apaHee pacCuyMTaHHOro mpenena. Ecth MHOTO paboT, B KOTOPBIX UCIONB3YETCSl 3TOT
MeToa. Perienue, monydeHHOe TakuM 00pa3oM, MOXKET ObITh HEONTHMAIBHBIM M HCIIOJIB30BATHCS JUIS
pelIeHns 3a7a4 JIOKaIbHON ONTUMM3AINH, HAIIPUMED, IS ONITUMHU3ALMY HA YPOBHE aJIalITUBHON Harpy3KH.

2) OntumanbsHOE yrnpaBiieHHe, OCHOBaHHOE Ha aJITOPUTME ONTUMHU3ALIUH.

OcHoOBHasl ujies ONITUMH3AIINH YJIEKTPHUECKOTO COCTOSHHS B PEATbHOM BPEMEHHU COCTOHT B TOM, YTOOBI
pearupoBath Ha KOJE€OaHUs MapamMeTpOB IIEKTPUUYECKOTO COCTOSHUSA B KaXKIbIi MOMEHT BPEMEHHU, W ITH
peaKkuy MOTyT OBITh TMOO ONTUMAILHBIMH, JINOO HEONTUMAIBHBIMHU B ONIPEAETICHHBI MOMEHT BpeMeHH. DTO
OTJIMYAETCs OT AaBTOHOMHOM ONTHUMH3AINH (IETEPMHUHUPOBAHHOM M CTOXAaCTHYECKOM), MpHU KOTOPOH
ONITUMAJIFHOE YIPABIISAIOIIEe BO3AEHCTBIE BEIUNCIISIETCS TOJIBKO OMH Pa3 B KAKIBIH MOMEHT BPEMEHH.
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B 1989 roay Obutn [20] mpeasioskeHbl KOHIICHIUS W MaTeMarudeckas (opMylia Uit ONTHMU3AINH
JNEKTPUYECKUX PEKMMOB B peaJbHOM BpeMeHH. JTa paboTa OCHOBaHA Ha METOJle KBaIpaTUIHON
ONITUMU3AIMHN 1 OTPaHINYEHA MCIIOIh30BAHNEM JIMHEHHBIX Mojienieil. B OymyiieM B ’TOM HampaBieHHH OyaeT
MPOBEIEHO MHOTO HMCCIIEAOBAaHHMN, HO M3-32 CJIOXHOCTU MpoOJjeM B OOIIeH MOCTaHOBKE PEUICHUs OOBIYHO
OTPAaHWYHMBAIOTCS JIOKATHHBIMH ITOcTaHOBKamHu. Hampumep, B [20] mpemiokeH METO, OCHOBAaHHBIM Ha
MPOEKIUY TPagUeHTa MEXAYy BPEMEHHBIMH Cpe3aMH. OJTO pelleHHe HWCHOIB3YeTCs Ui JUHAMUYECKON
ONTHUMM3ALUN  paJuallbHBIX  PACHpPEACTHUTENbHBIX  CeTei. OTOT METOJ OCHOBaH Ha  METOJe
KBa3UIOCIICIOBATEIILHOCTH, MPEIJIOKESHHOM B JtuTeparype [21], KOTopblid ObLI YCOBEPIICHCTBOBAH B IPYTOM
nccnenoBannu [22]. B pabote [23] mpeanaraercst mo4acoBO€ TUIAHUPOBAHNE YHEPTOMOTPEOICHHS Ha OCHOBE
MOCJICOBATSIBHBIX (PParMEHTOB JAaHHBIX. OTOT METOJ[ HCIOJIB3YeT JIMHCHHYI0O MOJIENh W METOJ
BEPOSATHOCTHOM ONTHMHU3AIINY JIJIs ydeTa HeornpeaeneHanoctu BUD.

B pabote [24] mammHHOe OOy4YeHHE, OCHOBAHHOE HA IMOJHOCTHIO CBSI3aHHBIX HEHPOHHBIX CETSX,
WCTIONB3YeTCA ISl ONTHMHU3ANNU B peaabHoM BpeMeHH. Mcmonp3oBanne MHC (MckyccTBeHHBIE HEMPOHHBIC
CeTH) TIO3BOJIAET JOCTHYh BBICOKMX CKOPOCTEH ONTHMAILHOTO YIPABIACHUSA, HO OrPaHHYEHO JIHIIIb
OTPaHUYEHHBIM YHCIIOM CIIEHAPHUEB, B KOTOPHIX MTPOUCXOANUT O0yUEHHE.

B pabotax [25] mis pemieHHs STOW 3aJadd HCIONB3YETCS aHAIWTHYEeCKWid Meton JlarpamxeBoid
penakcanuu. JIByXypOBHEBOE TMPOrpaMMHUPOBAaHHE HCHOIB3yeTcss B [25]. CyIIecTBYIOT pelieHus
MPEUVIOKEHHBIX TIPOOJIeM C HCHONb30BaHHEM MapKOBCKOro Tpoliecca MPHHATHS pemeHud [26],
TUHAMHYECKOTO TUIAHUPOBaHUS [25] U cIy4aifHON ONTUMHU3AIH C TIOMOIIBI0 KMHTAIMOHHOTO OTXHra [27].
B pabote [27] paHee moyydeHHBIC TPOTHO3bI MPOU3BOCTBA BO30OOHOBISIEMOI SHEPTUU HCIIOJIB3YIOTCS TIPU
MHOFOHHKHOBOP'I OIITUMMU3AIINH. OTINYUTETILHONR OCO6CHHOCTI)IO BCEX IMperaracMbIX peHICHI/Iﬁ ABJIACTCA TO,
YTO OHHM OPWEHTHPOBAHBI HA ONTHMH3AIHI0 MOBOIBHO HebOompmmx (menee 100 y3710B) u 0OBIYHO
H30JIUPOBAHHBIX CETEH.

B cratbe paccMaTpuBaeTCs ONTUMU3AIMS M YIPABICHUE JIEKTPUIECKUM PEKUMOM KPYITHOMACIITA0OHBIX
sHeprocucTeM. B To e Bpems 3aJada OrpaHMYMBAETCS ONTHMHU3ALUECH HOPMAJIBHOTO 3JIEKTPHUYECKOTO
peXMMa 3HEPTOCHCTEMBI TIPHU CKOPOCTH Tpotiecca. [log ckopocThio mpoliecca MOHUMAaeTCsl paboTa CHCTEMBI
yIpaBieHHS, U €€ CKOPOCTh OOECHeurBAaET ONTUMAJbHOE YIPABICHUE TEKYIIMM PEKHMOM B JHana3oHe
pETYJIMPOBAHUS OKOJIO HECKOIBKUX AHEN. HacToTa ynpaBisiolMX BO3ICUCTBUN IJi 3TOM 3a/1aud HEBEJHMKA,
Y OHA DKBMBAJICHTHA HECKOJIBKUM JCHCTBUSM B JICHD YIIPABIIONMIETO 000PYIOBAHHS B BBICOKOBOJIBTHOM CETH.
CnoXXHOCTP ATOH 3a7a4dl 3aKIFOYAETCS B TOM, UTO IejeBas PYHKIHSA yUYUTHIBACT COCTABIISIONIYIO Ka)XIOTO
OTJCTBLHOTO MOMEHTA, KOTOPAast 3aBHCUT OT HPOIIUION TPAEKTOPHH U3MEHEHNH TTapaMeTpoB YIPaBJICHUS, YTO
nenaet nporecc He MapkoBckuMm. KpoMe TOro, onTuMallbHOE yIpaBICHUE PEAIbHOTO BPEMEHU C yUETOM
croxactudeckoro TmoBeneHuss ODC sBusgercs 3afadell JMHAMHUYECKOTO CMEMIaHHO-IEIOYHCICHHOTO
HEJIMHEWHOTO MPOTrPaMMHUPOBaHUS C YIETOM HEOMPEACTICHHOCTEH MapaMeTpOB CHCTEMBI.

PaccmarpuBaemasi ceThb OrpaHMYeHa TOJBKO MOJICNBI0 BHICOKOBOJILTHOM CETH, B KOTOPOW aKTHBHAsS
Harpy3ka W BbIpa0OTKa BO3OOHOBISIEMON SHEPTHH IMPEACTABICHBI CIIYYalHBIMHA BETUYMHAMHU C W3BECTHBIM
HOPMaJIbHBIM WJIM TIPUBEACHHBIM K HOPMAJILHOMY pacIpe/ielieHeM BeposTHOCTIH. B Tabimne 1 mokazaHo
pacIpeHHoe CpaBHEHHE METOJIOB, IPUMEHUMBIX K 3TOMH 3ajaue.

Ta6m/1ua 1. CpaBHeHI/IC BAapHUAHTOB OINITUMU3AIINN JJI1 ueneﬁ OICPATHUBHOI'O 1 aBTOMATHUYCCKOI'0O YIIPAaBJICHUS

Bapuant ontumuzanuu OcoGeHHocTH IIpeumyiecrsa Henocratku
CraTtnueckas ONTHMH3ALUI [Tepuon onTumuzauuu Xoporo Bonpuioii nepuon
JIOCTaTO4HO OOJBIIOH (B npopaboTaHHbIE ONTHUMH3ALINH, B

CpPEIHEM pa3 B MECSII),
TaK KakK MPOBOJUTCS JIst
TUIIOBBIX TIAaHUPYEMBIX

pexumMoB. OCHOBHOU
MOJIX0/1, UCTIOIb3YEMbIN
ceiyac Ha MpPaKTHKE.

3¢ (HEKTUBHBIC METOIbI
ONTHMU3AIINH, B TOM
YHUCIIe B BEPOSTHOCTHON
MOCTaHOBKE.

pe3ynbTaTe 4ero He
MTOJIHOCTBIO
UCIIOIB3YIOTCS
TEXHUYECKHUE
BO3MOXKHOCTH 10
PETYINPOBAHUIO
PEXHMMOB.
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Bapuant ontumuzanuu OcobeHHoCcTH [IpeumymectBa HenocraTtku
JdvnHamuyeckoe [Ipumenenue nmus Bricokoe IIpumenumo
MIpOrpaMMHUpPOBaHUE MPOIIECCOB, obicTponelicTBue. Het TOJIBKO IS
00amaronx HE0OXOUMOCTH B JIOKAJBHBIX 33/1a4
MapxoBcKUMHI OTJIETBHOM METO/Ie ONITHMAIHHOTO
CBOMCTBaMHU. MPOTHO3UPOBAHUSI. YIpaBICHHS.
VYmpasieHue B TemrIie
npoliecca Ha HeOOIbLIOH
TOPU30HT B OyIyIIeM.
MHoro-nieproauueckas Pabotator Ha ocHOBE B pesynbraTte Haxoautcs OrpanndeHo
ONTUMH3ALUA METOAAMHU MPOTHO3A. 000CHOBaHHBIH HEOOJIBIIUM
penakcanuu Ucnons3oBanue MHUHHUMYM. 00BeMOM
3¢ (PEeKTUBHBIX METOMIOB peraeMoi 3amadu
CTaTUIECKOM (mo 100 y3moB).
ONITUMU3AIUH TS Bo3moxHBI
JIBOMCTBEHHOH 3a/1auu. CHUTYaIUU
BBIPOXKICHHOCTH
Sxobuana npu
pelIeHnu
JIBOMCTBEHHON
3aJauu.
[IpumensitoTcs nns
ONITUMU3AITUU
3amady ¢
HEIPEPBIBHON
L[EJIEBOI
(dhyHKIHEH, C
y4eToM
OrpaHU4ECHUM.
CroxacTudeckne MeTO bl Pabotatot Ha ocHOBe [IpocTeie MHTYUTHBHO- Bonpmas
MHOTO-TIEPHOAMYECKOM nporro3a. Mcnomip3yror MTOHATHBIE aJTOPUTMBIL. BEIYHCITHTEIbHAS
ONITUMU3AIIUU YHHUBEpCAIbHBIE METO/IBI | B03MOXHOCTB pellieHus | CIIOKHOCTB IS HE
CroxacTuieckoin 00JIBLIIOTO CIIEKTpa MapkoBcKuX
ONTHMH3AIUHN C YIETOM ONTUMHU3AINOHHBIX MIPOILIECCOB.
BPEMEHH. 3azady. IToaToMy
MIpUMEHEHNE
OTpaHHYEHO
JIOKaJIbHBIMH
3a/la4aMu
HEOOIBIIIOTO
o0Bema.

TeMm npornecca ONTUMHU3ALKUK HOPMATBHOTO AIEKTPUUYECKOTO PEKUMA SHEPTOCUCTEMBI TAKKE BKIHOYAECT
B cebs 3amauy nmporHosupoBanus. OOm@as cxemMa ajJrOpUTMa ONTUMAJBHOIO YIPaBJICHUS IS
paccMarpuBaeMoi 3a/1a4yM IokaszaHa Ha pucyHke 5. [IpoOiieMsl, H3yyaeMble B 3TOH CTaThe U MpeiaraeMbie
Ha 3TOM pHCYHKE, CJIEIYIOUIME: PEXUM MPOTHO3UPOBAHUS U JUHAMUYECKAs ONTHUMM3ALUs HAa OCHOBE
[IPOTHO3UPOBAHMSL.
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SCADA

C6op nHdopmaumu
OueHuBaHWe COCTOAHMA

¢

WKA ONTUMMK3aLUuK
MPOrHO3MpoBaHUE PEHRMMOB 4 u
l' B Temne npouecca

AnHamuueckan onTUmmUsaumna

!

®opmupoBaHue YB

|

Bbigada YB B ynpaBnAwoLLy o cuctemy

Pucynok 5. Obmiast cTpyKTypa aaropuTMa ONTHMHU3ALMH IPU ONEPaTHBHOM M aBTOMAaTHYECKOM YIIPaBICHUU
peKuMaMu

Bwi600b1

B nanHOW cTaThe KpaTKo H3Jaraercsl TeKyllas CUTyalus pa3BUTHS 3HEPTeTUUYECKONW CUCTEMBI. JTO
MOKa3bIBACT YBEIUYEHHE CIIOKHOCTH JHEPrOCHUCTEMBI, II03TOMY HEOOXOAMMO OCYIICCTBIISITH Oolee
OTIEPATHBHBIN KOHTPOJb PEKUMA dTOW IHEPTOCHCTEMBI, a TAKXKE HUeaTbHOE aBTOMATHIECKOe ONTHMAaIhHOE
YIIpaBJICHUC. I/I3yqaeTc;1 MCTOJ OIITUMH3AMU YHPABJICHUSA SJICKTPUUCCKUM PCKHUMOM, B HAaCTHOCTU MECTOJ]
OIITUMU3AIIUHU. PC3YJH>T21TBI IIOKa3bIBalOT, YTO MCTO/ CTaTHYECKOM ILCTCpMI/IHI/IpOBaHHOI\/'I OIITUMU3AIINH 6I>IJ'I
xoporio pazpaboran. UTo kacaercs 3aauil ONTHUMHU3ALNHN DIEKTPUIECKIX PEKUMOB B PEaTbHOM BPEMEHU C
Y4eTOM CTOXaCTUIECKOTO MIOBEACHUS SHEPTOCUCTEM, TO HECMOTPS HA MHOXKECTBO PabOT B 3TOM HAIIPABIICHUH,
pelICHUE TOM 3a]auu I CUCTEM OOJIBIION Pa3MEPHOCTH BCE €IIe OCTACTCs OTKPBITON mpooieMoit. OpHum
M3 BO3MOXHBIX DPEMICHUH SBISAETCS WCIOIB30BAaHUE METOIOB aNalTUBHOTO MPOTHO3UPOBAHHUS M METOIBI
CIIy4ailHOM TUHAMUYECKON ONTUMU3ALIMH.
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A.A. Cmaiin, 3.A. bascuiioBa
DJ1eKTP peskuMiH 0acKapy daicTepiHe moay

Makanazia 3JeKTp peXHMiH OHTalIaHIBIpyAbl O0acKapy oicTepiHiH, acipece OHTaIaHIBIPY
oMicTepiHiH AaMybl KepceTiireH. HoTwkesnep cTaTHKaIbIK JSTSPMUHUCTIK OHTAMIaHIBIPY 9/1iCi
MKaKChI J)KacaJlFaHbIH KOpceTeal. DIEeKTp KYHeCiHIH Ke3/1eHCOK SpEeKETiH eCKepe OTBIPHIIN, HAaKThI
YaKBITTaFbl JIEKTP PEXUMICPIH OHTAMIAHIBIPY MacelieciHe KeseTiH Ooicak, Oy OarbITTa Kol
KYMBIC JKYPri3UIreHIMeH, ayKbIMJIbl JKYHesep YIIiH OyJl MoceNeH] menry i Jie aliblK Macele
Ooubin kana 6epeni. Mymkin OonaThiH HICHTIMIEP/iH Oipi-OeiiMaenTim OomKay 9IicTepiH XKoHe
Ke3lelCOK AMHAMUKAIBIK OHTAaWIaHABIPY SIiCTepiH KonnaHy. beiiMaenyni kamTamachl3 €Ty
YIIH KOJJIaHbLIAThIH 0OJ/DKAY 9JIiCi JKYHMEHIH aFbIMIarbl KYHiHEe aBTOMATTHI Typje Oedimzaerin,
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KYHEHIH TapaMeTpiepl apachlHAarbl OOJDKaMABl TOYENAUTIKTEpAl aHBIKTaybl KepeK. DIEKTp
JHEpPreTHKAChIHAa MAIIWHANBIK OKBITYJBIH OpPTYPIl SHICTepiH KOJAaHy, ocipece DIEeKTp
Ti30eKTepiHiH Xail-KyiiH Oaranay »oHe 00JpKay Ke3iHze KapacThIPhLIAIbL.

Tyiin ce3zdep: DX (dIEKTp DdHEPreTUKANBIK JKyHenep), dnekTp pekmmaepi, KIK
(ckaHApTHUIATHIH JHEpPrus kesmepi), Smart Grids, Kel 3JEKTp CTaHIUSAIAPBI, KYH JJICKTP
CTaHIHSIAPKI, JICKTPOMOOWIBIEP, KBAa3UHBIOTOHIIBIK dIiC, OHTaiIbl Oackapy amici, Jlarpamk
penakcanus dici.

A.A. Smail, Z.A. Bayasilova
Overview of methods for controlling electrical modes

The article shows the development of methods for controlling the optimization of the electrical
regime, especially optimization methods. The results show that the static deterministic
optimization method has been well developed. As for the problem of optimizing electrical modes
in real time, taking into account the random behavior of the power system, although a lot of work
has been done in this direction, for large-scale systems, the solution to this problem is still an open
guestion. One of the possible solutions is the use of adaptive forecasting methods and random
dynamic optimization methods. To ensure adaptability, the applied forecasting method should
automatically adapt to the current state of the system and determine the implied dependencies
between the system parameters. The application of various machine learning methods in the
electric power industry is considered, especially when assessing the condition and forecasting
electrical circuits.

Keywords: EPS (electric power systems), electric modes, RES (renewable energy sources), Smart
Grids, wind power plants, solar power plants, electric vehicles, quasi-Newtonian method, optimal
control method, Lagrangian relaxation method.
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Development of Numerical Method for Obtaining ACS Reference Models by Direct Quality
Measures

The paper considers the problem of obtaining transfer functions of automatic control systems
(ACS), that are used in the synthesis of ACS regulators as reference desirable models. A
promising numerical method, that has an important property allowing to form the desired transfer
functions according to the quality parameters of ACS transient response, that have a clear physical
representation for the designer, is being studied. However, it has a significant drawback related
to the restriction of the order of the desired transfer function. It has been established that the
reason for this is that the problem itself is referred to the class of incorrectly formulated problems
that leads to poor conditionality of the equation based on the numerical method being studied.
Therefore, the method does not allow steadily establishing the desired models above the second
order that is confirmed by the computational experiment. However, this result is not completely
acceptable for practice, what often requires desired third-order transfer functions. To obtain such
models, several possible ways are considered. The obvious variant based on Tikhonov's
regularization method did not lead to a positive result due to the peculiarities of the fractional
rational form in which the solution is sought. A positive result was obtained by testing a nonlinear
programming method, which allows to introduce a desired transfer function coefficients
positiveness condition. The paper also suggests other options for obtaining the desired transfer
functions of the third order, but they remain only promising, requiring further research.

Keywords: obtaining the desired ACS models, direct ACS quality indicators, numerical RIM
method, incorrect tasks, regularization of the synthesis equation, and nonlinear programming
method.

Introduction

In the course of creation of automatic control systems (ACS) the requirements are formulated, that the
system being synthesized shall meet. Among the most important ones are requirements for ACS dynamics and
accuracy. Normally, they are specified in the form of some set of indicators or conditions that the system shall
meet in the best case. For these purposes, frequency or time characteristics of the future system are used. They
allow transferring from ACS quality and accuracy indicators to its mathematical description, that is usually
called a reference model or an ideal filter [1,145; 2;77; 3;208]. The importance and relevance of the ACS
creation stage being considered refers to the fact that it is aimed to form a goal to pursue in terms of searching
for an approximate solution of the ACS regulators synthesis issue. The complexity of this task and its scale
can be estimated by the number of proposed methods of ACS synthesis that require reference models in many
cases. As early as in 2009 the number of these methods exceeded 1700 [4].

Application of frequency characteristics stands out among the main directions within framework thereof
reference models are created. It has a substantial practical justification, connected with clarity and simplicity
of solving a problem. However, there is a negative component here as well. It lies in the fact that representation
of ACS properties with regard to frequency give only an indirect characteristics of ACS dynamics and does
not reveal the features of transient processes. From these positions, completer and more understandable for the
designer information is provided by ACS time characteristics, in particular, transient responses. They are the
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ones that provide direct quality indicators: setting time, overshooting, etc. Despite the advantages of this
approach, it is represented by a small number of methods due to the difficulties of their creation. The analytical
method, that allows forming reference models of the second order, is the most interesting one [3; 208]. Though
this method also has an obvious limitation: it allows obtaining second-order models only, while in many cases
more complex models are required, as, for example, in astatic systems, when it is expedient to have reference
transfer functions of the third order. [3;208

The numerical reference models synthesis method proposed in [5, 65] is free from this limitation. It has
at least two advantages. Firstly, the most convenient form, direct quality indices, are used as input data in it.
Secondly, the adopted indicators allow us to reflect the main features of the transient characteristic. These and
other attractive aspects allow us considering it convenient and promising for the procedures of obtaining
reference transfer functions and further synthesis of ACS regulators. However, the practice of using this
method has revealed fundamental difficulties in its use, when the transfer function order is increased.
Therefore, the aim of the paper is to study the method, reveal its features and limitations, and develop means
for extending its capabilities.

The paper is structured into three main elements: a brief description of the numerical method; study of
the computational features of the method taking into account any incorrectness of the problem to be solved;
and consideration of the ways to increase the order of the ACS reference model.

Preliminary Remarks

In this section, we present information that will allow understanding the main scope of the method, its
features and problems without referring to primary sources. This method for obtaining reference models has
been earlier highlighted as a priority method, because it meets the main condition for successful application:
the initial data are set in the form of direct quality indicators, in particular, overshooting, setting time,
maximum velocity, etc. According to these data on the plane, you can map the points belonging to the reference
transient response to be formed. Further actions are related to the transition to the image area based on the real
transformation [6, 103].

F(J) =T f(t)edt, 5 €[C, ], C>0 (1)

This transformation can be considered as a special case of the Laplace transformation, when the complex
variable p=3J+ jo degeneratesintoareal & €[C,«], C >0, that allows operating with real functions-images

F (5) . Three important features of this step can be pointed out. Firstly, the invocation of these functions makes
it possible to replace relatively complex operations on the originals f(t) with simpler operations on their
images F (&) . For example, according to the properties of the Laplace transformation, the integration of the
original is replaced by a much simpler operation of division by o variable. Secondly, functions F (&) allow
creating more economical computational algorithms compared to the use of F(p) and F( jw) functions, that
have complex or imaginary variables, respectively. Thirdly, they allow a fairly simple transition to numerical

models F(@),i=lf7, that enables involving well-developed numerical methods and hardware for their
implementation.

Algorithm for Obtaining the Desired Transfer Function and Its Specific Features

It can be assumed that the main limitations of the method are related to the fact that the problem being
studied is an inverse problem, many thereof turn out to be incorrect [7]. To consider the numerical method
from this point of view, let’s make an algorithm for obtaining the desired transfer function W, (p), using

information from [5]. The algorithm is based on the formula (1), where the original function f(t) will be the
desired transient response h, (t), and its representation will have the meaning of the desired transfer function:

W, (6) =5Thd (t)e'dt, 5 €[C, ], C=0 2
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The calculation algorithm involves several steps.

1. Five characteristic points of the desired transient response hy (t;), ] =1k are selected. The first of these
defines its initial value: H,(0;0). The next three points localize the overshooting. In this case, point 3
characterizes the overshooting itself H,(t_;h ), and the two neighboring points H, and H, localize the
selected extremum with smaller values H,(t, ;h, ) and H,(t ,;h ), effectively setting the signs of the
derivatives in the vicinity of point H,. The latter point determines duration of the transient and its steady state
value limh(t)=h,.

t—o0

2. The values Wd (5,), [ =1,_77 of the real transfer function are calculated by the formula (2) by numerical

integration. For this, the nodes Opy Oyyeeny 5,7 are specified with regard to certain recommendations for their

distribution, making the element e %" a weighting function.

3. The form of the desired transfer function is selected
W (p) _ Bm(p) _ bmpm +bm—1pm71+"+b1p+b0
TUUAM) ap +aptt+arap+l
and a system of algebraic equations (SAE) is composed on its basis
bo"+b oM +.+bo+b, . —
Wd(5i): m |n m-1 In71 bl 0,|=1,7] (4)
8,07 +a,,00 " +.+a0 +1
to calculate the coefficients b, b,,..., b, ,a, a,,...,a, .
4. The obtained solution W, (p) is checked using the h™(t), transient response, or more precisely the
overshooting O and settling time ;.

5. Based on the results of this step, the solution is usually corrected in an iterative way, where the values

(3)

of nodes 5i, [ =17 are used for this. The iterative process is aimed to reach a certain accuracy of the leading

quality indicator, in most cases the overshooting @ .
The presented sequence is based on the assumption that there is a one-to-one relationship between the
functions F(5) and f(t) in (1) or, similarly, between the functions W, (&) and ho() in (2). However, as

it turned out, it’s not always the case. To explain it, let us turn to item 4 of the algorithm, within framework
thereof the problem of obtaining the original h7(t) from its image wi, (&) is solved. The specific feature of

the problem is related to the fact that the original data are defined only on the real positive half-axis of the
complex plane. The solution therefore requires an analytic extension of the function-image to the entire right-
hand complex half-plane. It is known that this problem is inverse, and it has been stated incorrectly. This means
that the solution can be unstable or even missing [7]. The manifestation of these features in the problems of
ACS dynamic synthesis are considered in detail in [8].

To clarify the problem, let’s add that at the initial stage of the development and application of the
transformation (1), expectations were, as often happens, overestimated. In particular, it was assumed, that if a

set {F(5l), F(5,),..., F(5,7)} is given by the image F(p) at all points of an arbitrarily small segment of

the real positive semi-axis d (outside special points), then it uniquely determines the original f (t) at 0<t <o

[3]. Later, the inaccuracy of such a correspondence was disclosed due to the above reasons [9,10].

It is shown that numerical methods aimed to find an exact solution of the equation (1) “can give
“approximations” that howsoever differ from the exact solution of the problem” [9]. More generally, such
issues have arisen and have been developed in the search for ways of numerically reversing of the Laplace
transform, in particular with regard to the values of image functions given on the real positive semiaxis [11],
[12:59], [13:23], [14:3].

There is one more step in the above algorithm, worth considering from the point of view of computational
specific features of the considered method of obtaining a reference model by direct measures of quality. This
is item. 3, that refers to obtaining the coefficients of the function with regard to its values. One can assume
that step value will affect the conditionality of the generated SLAE, and if it is not successful, there may be
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no solution. It means that at low order of the desired transfer function, when the number of unknown
coefficients is quite small, there is a solution and one can find it. When the parameter is higher, this possibility
is lower and is completely lost in the limit. For practice, it is important to know at what maximum values of
the parameter the numerical method can be confidently used to obtain the desired models. The necessity for
this is explained by the fact that in practical problems it is normally sufficient to have the desired second- or
third-order ACS. But, in some problems, for example, in the synthesis of astatic systems, the degree of the
polynomial isincreased and the total number of unknown coefficients can reach four, when the computational
errors can become unacceptably big. To clarify this issue, let us turn to a numerical example.

Studying the conditionality of the SLAE matrix
It has been established that the problematic part of the method comes from the incorrect formulation of
the problem of obtaining the desired transfer functions. Poor conditionality of the SLAE matrix is an external

manifestation of this. Let’s use this feature to check dependence of the matrix conditionality on its order, i.e.,
parameter. Let’s choose a number as a measure of conditionality

(5)

where aij - matrix elements.

There is practically the only way to ensure such studies - numerical experiment. For this, let’s choose a
transfer function (3) as a form, where we will look for a solution. In it we will sequentially increase values of
structural parameters M, N controlling the conditionality of the SLAE matrix (4). It has been previously

established that in M=1 and N =2 there are no problems with the conditionality [5: 65]. Meanwhile, this
option is interesting as an initial one to compare the results of further solutions. Therefore, we will start the
experiment with it.

To ensure clarity of the search for solutions, we will use maximum simplification of the problem. For

this, we’ll take the minimum set of quality indicators — overshoot o, and settling time ty , and their numerical

values rather arbitrary: o, =5.7% and t, =6 s as input data. Let's also set the permissible deviation Ao of
overshooting 0 from target value o, as an inequality o, —Ac <o <o, +Ac, taking Ac =10.15, In this

case the inequality will take the calculated form
0.90, <o <1.10;. (6)

Let’s take a similar condition for setting time {t :
0.ot" <t <1.1t’. (7
Let’s use the above algorithm to obtain a transfer function of the form (3) for various
combinations of parameters m,n. The main actions will be displayed in accordance with the

structure of the algorithm, following the recommendations [6: 103].

1. For option M=1 ;1 N=2 \ye need to determine four unknown shape coefficients (3): - Por 8 @2
lim h(t)
One of them - bp — can be established from the known steady-state value of the transient response =«
To determine the remaining three coefficients, we will need to make a system of three equations. The
characteristic values of the desired transient response localize its features. The first point defines the origin of

B max h(t
coordinates (to'ho)_(o’o).The third point (t;,h,) localizes the maximum value t , that defines the

overshooting. Its two neighboring points G:N) and G M) set the signs of the derivatives, localizing the

b h,

t
extremum. The last point( ") defines the transition time ¥ and its steady-state value
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Let’s set the numerical values of the selected points, following the recommendations [4: 65]. 5 points on
the desired transient response have been selected for the study: H,(0;0),H,(2.4,1.04),H,(3.0;1.06),

H,(3.6;1.04), H.(6.0;1.0).
5}={07,14 2.1}

2. Let’s choose the interpolation nodes { and determine the values of the real transfer

_ {W, (5}, ={0.488; 0.298; 0.205}
function by the formula (2): 3 .

3. Let’s make an equation system, based on the obtained values and form (3) for m=1n=2 :
W,(5)=—20*D 153
8,0, +ad +1

To use standard software, let’s put down the equation system (8) in the canonical SLAE form:
§1bl - (é‘faz + 5131)Wd (51) =W, (51) - bo;
6,0, - (522a2 +6,8 )W, (,) =W (6,) —by;
53b1 - (532a2 + é‘36‘1)\Nd (53) =W, (53) - bo- (8)

To obtain the calculated SLAE, let’s substitute the corresponding numerical values in the system (9):
0.7b, —0.239a, —0.341a, =—0.512;

1.4b, —0.585a, —0.418a, =—0.702; 9)
2.1b, —0.903a, —0.43a, = —0.795.

4. The solution of this system b, =0.04, a, =0.33, a =1.352 has led to the ACS with transient
parameters t, =4.38 s and o, =0 %. These values fail to meet the requirement, so we iteratively correct the
SLAE by changing the sampling/interpolation nodes &,,5,,5, .

5. Following the recommendations [4: 65], let’s increase the value of the nodes and repeat the calculations

d
in items 1-4, using an iterative procedure of approximation to the target values “¢ and & The results of the
calculations are given in the table 1.

Table 1. The results of the iterative approximation for m=1Ln=2

Valrt:g dog the first Transfer function coefficients Quality indicators
o1 by as chl tt 'S o4, %
0.7 0.04 0.33 1.352 4.38 0
0.75 0.176 0.614 1.415 3.51 0.14
0.8 0.297 0.87 1.466 3.03 1.98
0.86 0.428 1.151 1.515 5.96 4.89
0.877 0.463 1.227 1.528 6.16 5.7

Table 1 shows that the target overshooting ¢ = 5.7 % is reached at Si = 0.877, and the setting time is
t, = 6.16 s, what meets the set conditions.

Now let's move on to the main goal of the calculation step and assess the conditionality of the SLAE
matrix (10). We have: Cond(A) = 257.63, that shows an acceptable level of conditioning, but is already
dangerously high.

Further work refers to performing the same calculations, but for the dimensions n=m+n , above value
3. The next step is to increase the parameter 77 by increasing the degree of the polynomial of the denominator

of function (3) by one, thus increasing the number of unknown coefficients to four. For the calculations let’s

57



BECTHMK KUY Ne 2 (37) 2022 e.
Pa3den 1. «MH¢hopMayuUOHHO-KOMMYHUKaUUOHHbIe MexHOo/102uu»

use the previous algorithm. The results are given in Table 2, and there is no solution with positive denominator
coefficients, that would satisfy the necessary condition of stability of the system model. Poor conditionality of
the SLAE is the most likely cause of this situation. To check the assumption, let’s find the conditionality

number (5): Cond(A) = 769.02 . It turned out to be not very big, what indicates the possibility of obtaining a
solution with positive coefficients, that can be found, if some corrections are made to the input data, for
example, if the calculation accuracy is increased, or the interpolation nodes are distributed unevenly, etc.
However, as experience shows, such solution will not have significant practical value, because the obtained
system model is likely to be close to the boundaries of acceptable area, for example, stability. As a
consequence, the ACS can turn out to be non-minimal-phase, have small stability margin, be very sensitive to
parameter changes, i.e., turn out to be non-robust. Therefore, it cannot be used as a target transfer function for
synthesis of the ACS regulators, since the system obtained on its basis can inherit the above drawbacks of the
model.

At this moment we can only state that the considered method of forming the target ACS models allows
sustainably obtaining transfer functions with three unknown coefficients maximum. It follows that special
computational measures are required to obtain more complex models that are needed in practical problems.

Table 2. The results of iterations for m=1, n=3

Interpolation nodes Transfer function coefficients

Oi by a3 a2 a1

8.0 400760 -0.00008 925900 2.17
0.7 -0.31 -0.08 -0.14 1.0

0.1 -19.98 -112.51 67.01 -47.13
0.01 -207.50 -919397 91653 -3385
0.001 -2082 -9.19 9.19 -323413

Let’s consider some of them.
Possibilities for obtaining the target higher-order transfer functions

The main direction in the solution of poorly conditioned problems is related to the application of
regularization methods, the main thereof are in one way or another related to the Tikhonov regularization as
the basic one [7]. One would expect that its application would provide an increase in the number of unknown
coefficients. But computational experiments have proved the inconsistency of these predictions. The probable
reason for this is related to the fractional-rational structure of the right part of the SLAE (4) and, consequently,
occurrence of zeros and poles. This specific feature makes, in particular, the dependence of the unrelatedness
dependent on the regularization parameter. Apparently, other methods that are not adapted to fractional-
rational functions can hardly help in solving this problem. It follows that the application of standard methods
will require some refinement, if possible.

Another direction of increasing the order of the target transfer functions can be related to the specific
feature of the problem of obtaining the target transfer functions. Indeed, the methods for solving the SLAEs
are diverse in their properties and therefore it can be assumed that there will be those that correspond to the
specific features of the problem to be solved to the maximum extent. A method chosen in this way can have
regularizing features, can take into account physical and mathematical features of the problem aimed to
improve the algorithm, have other important features for solving the problem. In order to find a method, let’s
distinguish three conditions, that are characteristic for the problem to be solved. First, the chosen method for
improving the conditionality of the equation to be solved should allow introducing additional conditions, that
is essentially the basis of any regularization. Such a condition when dealing with ACS transfer functions and
their target models is the positivity of all coefficients of these functions. Second, the approach should extend
to transfer functions with parameters m>1, n> 3. The class of systems limited in this way meets the needs of

almost all real problems of ACS synthesis. Third, it would be good to have available standard software.
Several methods, in particular, the method of nonlinear programming, meet the above conditions to
certain extent. Pursuant to the first requirement, one can set the positivity of the coefficients of the target
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transfer function. For the target ACS model to be formed, this is equivalent to the condition of obtaining a
solution from the class of stable and minimal-phase systems. The second condition can be verified by
experimental results. The third condition is met, since there is a standard optimization software in computer
mathematics systems MathCAD, Matlab, etc.

To check the method with the above possibilities of the method, let’s turn to a problem with initial
parameters m=1 n=3, that could not be solved in a standard way. Let’s form the minimizing function

2 2 2, 2 . .. .
f(x)=ef +e;+e5+e;, where e, e,, e;, &, — equation uncertainties. Let’s take the natural constraints for
the target models in the form of positive values of its coefficients: b, >0,a;>0,a,>0,a >0

Approximation to the set values of the overshooting and setting time will be carried out by changing the
instrumental variable ;. The results of the calculations are given in the table 3.

Table 3: The results of calculations with the use of nonlinear programming for m=1, n=3

Nodes Minimum value Transfer function coefficients Quality indicators
S f(x) by ag ap a1 | §,S g, %
0.55 8.19.107° 0.84 [057 |046 |268 |125 3.2
0.62 7.28‘10_6 0.83 0.33 1.02 237 |6.85 0

0.7 1.38~10_5 0.705 | 0.155 1.244 | 199 |4.0 0
0.79 4.66-10_6 0.64 0.06 1.39 1.77 | 6.0 3.6
0.85 2.]_]_.]_0_6 0.61 0.028 |1.445 |1.66 |6.51 6.0

At the value of the node 51 = 0.85 quality indicators tt =6.51c.and o4 =6 %, that meet the target
requirements (6) and (7) are reached. Let’s estimate the conditionality of the equation corresponding to this

solution Condg (A) =1.17-10 . The obtained result can be considered successful, as it allows obtaining the

target transfer functions of the third order, that practically covers the needs of problems of the ACS synthesis
and adaptive systems with a reference model.

Checking the method under conditions of a more complex problem m=2, n=3, when the number of
unknown coefficients is increased to five failed, since the setting time was longer than allowed. This means
that the chosen method increased the number of unknown coefficients by one and provided a minimum
requirement solution. However, its capabilities also proved to be limited, since the desire to increase the
number of unknown coefficients by at least one requires improvement of the method.

Conclusion

The computational features of the numerical method of synthesis of the target transfer functions according
to the given direct indicators of ACS - overshooting, setting time, static error, etc. have been considered. It has
been established that the problem of obtaining the target transfer functions refers to the number of poorly
formulated ones, thus leading to poor conditionality of the equation for obtaining the transfer function
coefficients generated by the method under study. The numerical calculations have shown that a stable solution
is achieved only for the transfer functions of the second order. This result has no practical value as it can be
obtained in a simpler way on the basis of an analytical solution. Meanwhile, the method has attractive
properties related to the possibility of using direct quality indices, if it allows obtaining transfer functions
above the second order.

To achieve this important possibility, two options have been identified - the use of Tikhonov
regularization method and search for a method that corresponds to the physical and mathematical features of
the problem to be solved. Tikhonov regularization method failed to give the expected results, probably due to
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the specific features of the SLAE structure. This means that Tikhonov regularization method and other standard
regularization methods require generalization to SLAEs with features characteristic of the initial fractional-
rational structures. An optimization method of nonlinear programming was chosen within the framework of
the second option, and it ensured that the minimum requirements - obtaining four coefficients of the third-
order transfer function - were met.

The considered numerical method of obtaining the target transfer functions allows obtaining third-order
functions with the number of unknown coefficients up to four. This result allows recommending the method
for ACS synthesis with the first order asthatism, for systems with a reference model as well as for systems
with predictive control.
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A. A. Cunoposa, A. P. TTautioxun, B. . T'onuapos

Cananpl Tikeneii esey apkbLibl ABK 3TanoHIBIK MoeIbAEePiH aTyABbIH
CaH/BIK JIiciH J3ipJey

Maxkanana aBTOMaTThl Oackapy xkyienepiniH (ABX) Oepiry ¢yHKumMAmapelH axy MiHAETI
KapacTelpbuiran, ojap ABJX perrerimurepin cuHTE3Aeyne KaKETTI MOAENbIAECp pETiHIe
Konganbuiaabl. Kasipri yakeiTTa nuzaiiHep YLIIH HaKThl (QM3HMKaJBIK KepiHici Oap e3AiriHeH
JKYPETiH 3¢HOIPEKTEP/IIH OTIENI CHIIaTTaMaChIHBIH calla mapaMeTpliepiHe colkec KaXeTTi Oepiitic
(GYHKUIMSUIApBIH KaJbINTACTBIPYFa MYMKIHIIK O€peTiH MaHBI3[IbI KACHeTi 0ap MepCcreKTUBAIIBIK
CaHJBIK 9fic 3epTTenyne. Amaiia, OHbIH KaKeTTi Oepiiic (GyHKUMACHIHBIH TOPTIOIH LIEKTEyre
OallTaHBICTBI AWTAPNBIKTal KeMImmimri O6ap. MyHBIH cebeb0i MoceleHIH 31 IYphIC eMec
TYKBIPBIMIAIFAH €CENTEepP KIAChIHA JKAaTATHIH/IBIFBI AHBIKTAJIBI, OYJT 36PTTENTeH CaHMIBIK 9JIiCKe
HETI3CNTeH TCHIESY/IIH Hallap IapTraitybiHa okenesi. COHIBIKTaH, 9JiC KAKETTI MOACIbACPI
eKIHIII PeTTi )KOFaphl JeHTeiiie opHaTyFa MYMKIH/IIK OepMeiii, OyJ1 ecenTey 3KCIIEpUMEHTIMEH
pactamaapl. Amaina, Oy HOTHXKE TOKIpHOE YIIH KONAHIBl eMec, onl KediHece YIIiHII peTTi
KaxeTTi Oepy QyHKIUSIApBIH KaKeT ereai. MyHnail Moenbaepai any YiIiH OipHelie MyMKiH
olicTep KapacThipbUiaabl. THXOHOBTHI KYHENEy O/iCiHE HEri3ACiATreH aWKbIH HYCKa MICIIiM
i3meneTin  OermIek-panroHaNAsl  (OpPMaHBIH epeKIIeNnikTepiHe OalIaHBICTBl OH HOTIKETe
okenmeni. ChI3BIKTBIK eMec OaraapiiaManay o/iCiH TeCTUIey Ke3iHIEC OH HOTHIKE albIHIbI, Oyl
0epy QyHKIUACHIHBIH KO3 QHUIIMEHTTEPIHIH KaXETTI OH JKaFIaliblH SHIi3yre MYMKIHJIIK Oepei.
Makanana KaKeTTi YIIiHII peTTi 0epy QyHKIUIIapeiH amyIslH 0acka HYCKalaphl YCHIHBUIFaH,
Oipak oyap TeKk MepcIieKTUBAIBI 00BN Kana Oepei, opi Kapai 3epTTeyai KaKeT eTei.

Tytiin co30ep: ACS kaxetti monenbaepin any, ACS camachiHbIH Tikenel kepcerkimTepi, RIM
CaHJBIK 9IIiCi, TYPBIC €MEC ecenTep, CHHTE3 TEHICYIH PETTey, ChI3BIKTHIK eMec OarmapiaManay
oxici.

A.A. Cunoposa, A.P. [Taatioxun, B.U. 'oruapos

Pa3pa0oTka 4ncIeHHOr0 MeTOAA MOJIYyYeHHs ITAJOHHBIX Moaeneli CAY myTem npsiMbIX
H3MepeHMii KayecTBa

B cratee paccMmaTpuBaeTcss 3ajadya  TOJYYEHHUs TEpeAaTOYHbIX  (YHKIUH  cUCTeM
aBTOMarndeckoro ynpasieHus (CAY), KOTopble HCIOIB3YIOTCS IPH CHHTE3€ peryisitopos CAY
B KauyeCTBE JTAJOHHBIX JKEJAEMbIX MOJeNel. B Hacrosuiee BpeMs U3ydaeTcsl NEePCIEKTUBHBIN
YHCJICHHBIA METOJI, 00JIaIal0NIH BaKHBIM CBOMCTBOM, MO3BOJISIONINM (POPMHUPOBATH KeJlaeMbIe
nepeaaroyHsle (QYHKUIMM B COOTBETCTBUM C IapaMeTpaMH KadecTBa IEPEeXOTHON
xapaktepuctuku CAY, KOTOpble HMEIOT YeTkoe (HU3MUECKOe NPEeACTaBICHHE UL
npoekTHpoBIMKa. OTHAKO OH UMEET CYIIECTBEHHBIH HEAOCTATOK, CBSI3aHHBIN C OrpaHUYeHHEM
MOpsIZIKA KeJTaeMOH NepelaTOYHOM (PYHKUIMHU. Y CTaHOBIIEHO, YTO MPUYMHA 3TOT0 3aKIIF0YAETCS B
TOM, YTO CaMa 3a/Jadya OTHOCHTCS K KJIACCy HENPAaBHWIIBHO CHOPMYJIUPOBAHHBIX 3a7ad, 4YTO
MIPUBOJUT K IJIOXOW 0OYyCIIOBIEHHOCTH YPaBHEHHS, OCHOBAHHOTO Ha HM3y4aeMOM YHCIEHHOM
Metoze. CieloBaTelIbHO, METOJl HE MO3BOJIIET yCTOMYMBO YCTaHABIMBAThH JKEJIAEMbIE MOJIEIIU
BBIIIIE BTOPOTO MOPSAKA, YTO MOATBEPKIAETCS BBIYUCIUTENBHBIM 3KCIIepUMEeHTOM. OTHAaKO 3TOT
pe3ybpTaT HE COBCEM IpUEMJIEM AJIS MMPAKTHUKH, YTO 4acTO TPeOyeT jKeJaeMbIX MepeaaTOuHbIX
(yHKIMA TpeTbero mopsnaka. s momydeHHs TakuX MOJEJed paccMaTpHUBaeTCs HECKOJIBKO
BO3MOXHBIX CIIOCO00B. OUeBHAHBIM BapuHaHT, OCHOBAHHBI HA METOJE pEryJsipU3alun
TuxoHoBa, He mpHBEd K IOJOXKUTEILHOMY pE3YJbTaTy H3-3a OCOOCHHOCTEH JpoOHO-
panoHanbHOM (POpPMBI, B KOTOPOH HImeTcs pemenue. [1omoXnuTenbHbIi pe3yabTaT ObUT MOTyueH
[IpY TECTUPOBAHWM METOAA HEJIMHEHHOIO IPOrpPAMMMPOBAHUS, KOTOPBIA IIO3BOJISIET BBECTH
TpedyeMoe yciIoBHE MOJOKHUTEILHOCTH KO3 (HUINEHTOB NepeaaToyHol ¢yHkuuu. B cratbe
TaK)Ke TMPEAyaraloTcs JpyrHe BapUaHThl TONYYEHHS J>KEIaeMbIX IepelaTOuHBIX (DyHKITHi
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TPETHETO MOPSIIKA, HO OHU OCTAIOTCS JIUIIb MHOTOOOCIIAIONIMMHE, TPEOYIOIIUMHU JaJIbHEHIIINX
HCCIeIOBaHUHN.

Kurouesvie criosa: nonyuenne tpedyembix mozaeneii ACY, npsimbie moka3atenu kadectBa ACY,
yucneHHsld Metoa RIM, HEKOppeKTHBIE 3aJaud, PEryJispu3alusl YPaBHEHUS CHHTE3a, METOJ
HEJIMHEWHOTO MPOTPaMMHUPOBAHHSL.
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Pa3padorka cucreMbl Ha0/II0IeHHSI 32 HATIOJIHEHHMEM MYCOPHBIX 0aKOB /IJIsl ONITUMM3 AU
npoilecca BbIB03a Mycopa

B craree omnuceiBaeTCs CHUCTEMa JAaTUMKOB, TIO3BOJIAIOIAS ~ OTCIIEKHBATh  YPOBEHBb
HaIOJHEHHOCTH MYCOPHBIX KOHTEHHEPOB B PEXKHME PEaIbHOTO BpeMEHH. A TakKe MEeXaHU3M
JUIsl aBTOMAaTu3aluu cOopa Mycopa, TakOoH Kak aBTOMAaTH4eCKOE MOCTPOCHHE MaplipyTa Ui
BOAUTECJIA B 3aBUCUMOCTH OT IIPOTHO3HUPOBAHU 3aIIOJTHACMOCTH MYCOPHBIX 0aKoB T.K. 6I>ICTI)I>II>1
pocT O6pa3OBaHI/I$I Pa3iInYHbIX BUAOB OTXOOO0B, B TOM YHCJIC 6I)ITOBI)IX, CTaBUT 3a/lavy CO3JaHus
3¢ GEeKTUBHBIX IMyTEH UX BBIBO3a U3 XKUJIBIX TIOMELICHUH. Bee naHHbIe ¢ JaTYMKOB MOCTYNAIOT HA
mwiatpopMy, Iae BcsS HMHPOPMALUS COXpAHIETCS W 3aTeM aHaJU3HpYyeTcs. OTO MO3BOJISET
MOJy4aTh UCTOPUIO COCTOSHHIN JAaTYMKOB 3a JII000H ompeneneHHBI mepuoa. Bee nmaHHble ¢
JaTYMKOB IIOCTYIAIOT Ha CEpBeEP, IAe BCsl MHPopMarus aHanusupyercs. Ha ocHoBe momyueHHbIX
JaHHBIX (POPMUPYETCS MPOrHO3 3aM0JIHAEMOCTH OAKOB M IOCTPOCHUE MapILIPyTa ISl BOIUTEIS.

Kniouegvie cnoea: TBepible OBITOBbIE OTXOHBI, COPTUPOBKA, KOHTEHHEpHas ILIOIIAJKA,
aBTOMATH3WPOBAaHHAs CHUCTEMa YIpPAaBJICHUs, OECHpPOBOJHON IaTYMK, CETEBOM IILIIO3,
MporpaMMHasi mwiaTdopma.

Beeoenue

Okostoruueckas mpodieMa Mycopa SBISieTCs TIIOOanbHOW 3ajadeld Juis 3KOoJIoroB Bcero mupa. C
pa3BUTHEM TEXHUYECKOTO TMporpecca TMOSBISIOTCS HOBbIE MaTepUallbl, TPEOYIOMIME OCOOBIX YCIOBHH
yTunuzanuu u nepepabotku. O0beM MOTPeONeHHs] YBEIMYMBACTCA C KaXKIbIM TOJOM, YTO MPUBOIUT K
YBEIMYEHHIO OTX0A0B. [IpaBribHast yTUIN3aIs Mycopa IIOMOKET U30eXaTh 3arpsI3HeHHS TTaHEThI.

B roJ kaxplii )KUTEJb METaroimca BHIOpackBaeT 10 HECKOJIBKUX COTEH KHIIOTPaMMOB MycCOpa, KOTOphIE
SIBIITIOTCS TBepAbIME ObIToBIME oTX0AaMu (THO) u HaHOoCcHT GoMbIIO Bpen okpykaromeit cpene. TBepabie
OBITOBBIE OTXO/IBI MOT'YT UCIIOJIb30BATHCS B KAUECTBE BTOPUYHOTO CHIPBS U IMOTYYaTh U3 HUX TAKUE TPOIYKTHI,
KaK TOIUIMBO U CTPOUTEIbHBIE MaTEPHAJIbI U T.J. ITO MO3BOJIUT HE TOJIHKO YMEHBIIUTH MPOoOIeMy Mycopa, HO
1 COKOHOMHUTD (DMHAHCOBBIE U DKOJIOTUIECKHIE PECYPCHI.

DKOJIOTHYeCKre MPOOIeMbI OTXO0B JOJDKHBI PeliaThCs Ha HA4YallbHOM 3Talle - COPTUpOBKe. MHoTHe
€BpOINECKUE CTpaHbl aKTMBHO HCIOJB3YIOT KOHTEWHEpPH! i pa3ianuHbeiXx BUAoB ThO: mns crexma, st
IUIaCTHKA, JUIS MaKyJaTypbl, JJIS allOMHHMSA, JUISI THMIIEBBIX OTXOJOB M Apyrue. B Hacrosmiee Bpems B
Kazaxcrane mpakTtmka pasneneHus Mycopa elie J0 KOHI[a He pealli30BaHa, BO JIBOPAaX €CTh MYCOPHBIE
KOHTEHHEPHI HJIH MyCOPOTIPOBOJIBI B KAXKJIOM MOBbE3/IE, KyJia TpaxaaHe cOpackIBalOT BCE COOPaHHBIE OTXO/IbI.
Tako# moAX01 HEraTUBHO BIWSCT Ha MOCIEAYIONIYIO YTIIIH3AIHI0 U iepepadotky THO.

Ocnosnas uacmo
BricTphiii pocT 00pa3zoBaHus pa3TUYHBIX BUJIOB OTXO0B, B TOM YUCIIE OBITOBBIX, CTABUT 33]1a4y CO3/IaHUS

3¢ EeKTUBHBIX IMyTell MX BBIBO3a M3 XHUIBIX HOMeLIeHWH. B HacTosiiee Bpems CyIIECTBYeT pa3iMyHbIE
crocoObI cOopa TBEpABIX OBITOBBIX OTXO/I0B, OCHOBHBIE U3 KOTOPBIX MpeACTaBIeHbI Ha pucyHke 1 [1].
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OcHogEpIE cnocoDEr cOopa

TBO
Mycoponposog KonrefiHepHan miomagsxa
MycoponepepaGaThIEROITE
H saeog
IMomaros

Pucynok 1 — OcHoBHBIe crioco6s coopa THO

Ha ceromnsminuit nens B Kazaxcrane Hanbosee pacnpocTpaHEHHBIM Cltoco00oM cOopa 0TXOIOB SBISIETCS
cOOp OTX0/I0B C TIOMOIIBIO MycOpoIpoBoia. HecMoTpst Ha TO, 4TO MPEUMYIIECTBA JAHHOTO CIIoco0a yaaaeH s
OTXOO0B M3 XKUIIbIX HOMeHleHI/Iﬁ O4YCBH/HBI, MYCOPOIIPOBOJ ABJIACTCA IMPCIIATCTBUEM JJid OpraHyu3aln
paszzienabHOro cbopa TBEpAbIX KOMMYHAIBHBIX OTX0I0B B PecnyOnmuke Kaszaxcran. Tem He MeHee, MHOTHE
CTpaHbl MHpPa HE TOJIbKO OTKa3bIBAIOTCS OT MYCOPONMPOBOJIA, HO M, HA0OOPOT, AKTUBHO 3aHUMAIOTCS
COBEpILEHCTBOBAHUEM 3TOH TEXHOJIOTHH, YCTaHaBIMBas B TPYOy HECKOJIBKO 3arpy30uYHBIX KIAMAaHOB JUIS
s dexTrBHOrO cOopa OTX0A0B. JlJs 3TOr0 Hy)XKHA MOJHAs MOJEPHHU3AIMSI CHCTEM MYCOPOIPOBOAOB
Kazaxcrana, 9T0 3aifiMEeT HEKOTOpPE BpEeMs, TAK)KE CTOUT OTMETHTh, YTO CTPOUTEIHCTBO MYCOPOINPOBOJA B
OJTHOM TOJbe3[e O0OHAeTcs Ha KpyHHyio cymmy. I[loaToMmy JydminMm BapuaHTOM SIBIISICTCS 3aBapHBaHUCE
MYyCOPOIIPOBOJIa, M0 OOIIEMY PEIICHUIO XUTeled noma. [IpUunMHONM TaKOro pemieHUs SBISIFOTCS JKajoObI
JKHUTENeH Ha aHTUCAHUTAPHBIC YCIIOBUS, 3aMax, TPsA3b, MOSBICHIE U PA3MHOXKCHHE TPHI3YHOB M TapaKaHOB. A
3TO JIYYIIMHA MEpPexoj] K COPTHPOBKE TBEPIBIX OBITOBBIX OTXOJOB MYTEM MOJCPHHU3AIMH KOHTCHHEPHBIX
mromanok (prc.2) [2].

s [

Pucynoxk 2 - KonteitnepHas miomaaka
KonreiinepHas muromanka siBisieTcs allbTepHATUBHBIM PElICHHEM MPOOJIeMBI cOOpa TBEPABIX OBITOBBIX

0TX0/10B. CyILECTBYIOT Pa3IW4HblE KOHTEMHEpHBIE IUIOMIAJKH IO pa3Mepy, KOIMYECTBY KOHTEHHEPOB U
APYTHM MapameTpam, HO INIAaBHOE MX OTIMYHE - IIPHHIMIT OTIeNIbHOro cOopa otxo10B (puc. 3) [3].
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Konrteiizepras
ILTOLIAIKA

PasnenpHEIi cHop CMemaHHEIT cGop
OTX0J0B OTXO0J0B

Pucynox 3 — Buibl KOHTEHHEPHBIX IUIOMIAI0K

PaznmenpHbIil cOOp OTXOIOB OCYIIECTBIAETCS Ha 0a3e KOHTEHHEpPHBIX IUIOmMAAOK. B PecmyOmike
Kazaxcran Bce KOHTeHHEpHbBIE MOJIIAIKH, PACTIONOKEHHBIE Ha €€ TePPUTOPHUH, TOJIKHBI COOTBETCTBOBATH
TpeOOBaHUSIM CAHMTAPHBIX MPABUJI COICPXKAHUS TEPPUTOPHUM HACEICHHBIX IIYHKTOB B COOTBETCTBHUU
Oxonorudeckomy koaekcy PK ot 2 suBaps 2021 roma Ne 400-VI 3PK Crates 367. (LlenTpanm3oBanHas
cucTeMa coopa TBEpAbIX OBITOBBIX OTX0/OB) [4].

U3 pucynka 3 BHOHO,YTO Ha KOHTEHHEPHBIX IUIOIIAAKAX MOXHO OPTaHM30BaTh DPa3AeIbHBIA WU
CMeIIaHHBI cOOp KOMMYHAIIBHBIX 0TX00B. B Pecrybmike KazaxcraHn mpeAnpuHSTH MONBITKA OPTaHU3allnN
pa3aeNbHOro cOOpa 0TXO/I0B, OJHAKO BHEAPEHHE pa3ienbHOro coopa THO HOCUT TOKaIbHBIN U HECUCTEMHBIH
xapaktep. Pazgenwubiii c6op TBO ocymiectsusiercst He Ha Bcel Teppuropun PecnyOnuku Kazaxcran a B
HEKOTOPBIX KPYITHBIX HACEICHHBIX MyHKTax [5].

Kaxaplit ropo1 1 HaceNeHHBIH MyHKT UMEET MPo0JIeMy yJaleHusl TBEpAbIX OBITOBBIX 0TX070B (THO) n
3Ta mpobiemMa ¢ KaXIbIM TOJOM CTaHOBUTCS BCe akTyalbHee. Ha cerogHsmmHuMN JeHb BBIBO3 Mycopa
OpPraHu30BaH HEONTHUMAaIbHO. MyCOpPOBO3bI YacTO BBIE3KAIOT 3P K IMYCTHIM KOHTEHHEpaM, a 3TO JIHIIHHE
3arpathl Ha TOmIMBO. IlosTomy pemennem mpobnembr ynaiernus ThO crama pa3paboTKa CHCTEMBI
AAUCTAHIIMOHHOT'O MOHHUTOPUHI'A HAIIOJIHECHUSA MYCOPHBIX 0aKkoB IJId OIITUMHU3AalU IIPOIECCa BbIBO3a MyCOpa
[6].

ABTOMAaTH3MPOBAaHHAS CUCTEMA yTIpaBIeHUs: cOopoM u BEIBo3oM ThO Bkitodaet B cebs (puc.4):

- becnpoBogHON AATYMK JjIs1 KOHTPOJISI HAIOJIHEHHOCTH KOHTEWHEpa

- CereBoii numo3.bazoBast crannus moxet obcmyxusare 100 000 matunkoB B pammyce mo 10 kM B
ropoje u 10 50 KM B CeTbCKO MECTHOCTH (Ha OTKPBITOM ITPOCTPAHCTBE)

- Ilporpammuas muiaTdopma ajasi MOHUTOPHHTA COCTOSIHUSI OOCITYKHBAEMBIX KOHTEHHEPOB B PEIKUME
pearbHOrO BPEMEHH, C BO3MOXKHOCTBIO aHAIIN3a M 00pa0OTKH MOTy4aeMbIX TaHHBIX

PucyHok 4 - ABTOMaTH3MpOBaHHAs CUCTEMa yIpaBiIeHHst cOOpoM U BeIBo3oM THO

PabGora aBTOMAaTH3MPOBaHHOW CHUCTEMBI YyIpaBlieHus cOopoM u BbBo3oM TbBO ocymecTBisiercs
CIIEIYIOIMUM 00pa3oM: Ha KaXKIblH KOHTEHHEp YCTaHaBIWBAeTCS WHQPAKPACHBIA JATYUK, KOTOPBIi
(huKCUpyeT HANOJHEHHOCTh KOHTeWHepa. Korma KoHTeWHep HAIOJNHUTCA IaTYWK TepenaeT IaHHBIe O
HAIOJHEHUH Ha cepBep 00paboTku MaHHbIX. CHcTeMa 00padaThiBaeT JaHHBIC M BHIBOAWT B YIOOHOM BHJIC
omepaTopy BbiBo3a Mycopa u ciyxbam JKKX. OnepaTopsl BbIBO3a Mycopa B pEaIbHOM BPEMEHH CMOTYT
BHJICTh YPOBEHb HANOJHEHHOCTH 0aka M CIUTAHMPOBATH PEHC TpaHCIIOpPTa BBIBO3a MYCOpa, a PaOOTHHKH
cnyx0br JKKX B CBOI0O oOuepear CMOTYT BECTH KOHTPOJIb 3a pabOTOH OIepaTOPOB BbIBO3a Mycopa
KOMMYHaJIBHOTO X0341icTBa [7].
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CHCTEMA JUCTAHIIMOHHOI'O MOHUTOPHUHI'A HAIIOJIHEHUA
MYCOPHBIX BAKOB /1T OIITUMHM3AIIHH ITPOITECCA BBIBO3A MYCOPA

Ba3oBas ctaHIg

. Cepsep
= paxpacHBIT JaTYHK
KonTeliHepHas IUI0OIaIKa

OmnepaTopsI MyCOROBEIBO3HEIX MAIIIH

APM nucnetuepa¥

PI/ICYHOK 5 - Cuctema JUCTAHIUOHHOI'O MOHUTOPUHI'A HAIIOJTHCHHUA MYCOPHBIX 0akoB JJI1 OIITUMU3 a1
mponecca BbIBO3a Mycopa

Raxnouenue

Wndopmarusi ¢ 1aTINKOB COKpPAIIAET YKMCIIO IYCTHIX BBIE3I0B MyCOPOBO30B, TAKXKE CPa3y CTAHOBUTCS

OUYEBUIHBIM, I'7I¢ KOHTEHHEPbI PACHOIOXKEHBl HE 3(QEKTHUBHO M MOXKHO MX IEpepaclpenesnThb, O3B0
COKOHOMUTH OIOJIKET Ha MOKYIKY HOBBIX KOHTEHHEPOB.

OcHoBHBIME 3anmadamu  ynanenus ThO cucTeMoil IUCTaHIIMOHHOTO MOHUTOPHWHTA HAITOIHEHUS

MYCOPHBIX 0aKOB SIBIISIETCSI:

- TIOBBIIIICHHE KaYeCTBa OKa3aHUs YCIIYT TI0 BBIBO3Y Mycopa

- ONTUMU3AIIMS JIOTUCTUKY TPAHCIIOPTA MO CHIKEHHUIO 3aTpaT Ha TOTIIIMBO

- CO3JIaHKE ONTUMAJIBHOTO MapLIpyTa [0 pa3rpy3Ke KOHTEHHEPOB

- oTIpeJiesIeHUE ONITUMAIIBHOTO KOJIMYEeCTBA KOHTEWHEPOB B TOM I HHOM paiioHe

- KOHTPOJIb 32 PabOTON OTMepaTopoB BEIBO3a MyCOpa KOMMYHAJIBLHOTO XO3SIHCTBA.

Bce 31 3a1aun 1ar0T BO3MOKHOCTB CO3JaHuUS ONITUMAJIBHOTO MapILIpyTa 10 pa3rpy3Ke KOHTEHHEPOB, T.€.

Ha KapTe OTOOpakaloTCs YPOBEHb HAIOJIHEHHOCTH BCeX 0aKOB M MCXOJS M3 3TOM MH(POpPMAIMH ONEepaTop
MOJKET COCTaBUTh CBOM MapIipyT (puc.6)
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Pucynok 6 — Kapra onTuMu3aiuy JOTMCTHKH TPAHCIIOPTA M KOHTPOJIb 32 PabOTO# ONepaTopoB BEIBO3a
Mycopa KOMMYHAJIbHOT'O X03sHcTBa ciy)k0oi JKKX

TakuM o0pa3om, JaHHash CHUCTEMa II03BOJIIET IOBBICUTh HAJAEKHOCTh CHUCTEMBI JHUCTAHIIMOHHOTO
KOHTPOJI MYCOPHBIX KOHTEHTHEPOB M UCXO/IA U3 3TOT0 TEXHUUECKUM PE3yJIbTaTOM Ipe/IaraeMoOi CHCTEMBI
SBIISIETCSl 00ecrieueHNe Hale)kKHOM padoThl CHCTEMbI JUCTAaHIIMOHHOTO KOHTPOJISI MyCOPHBIX KOHTEHHEPOB.

Hns  onpexneneHust 0Oosee BBICOKOH TOYHOCTH PpAlMOHAJIBHBIX KOHCTPYKTHUBHBIX —MapaMeTpOB
pa3pabOTaHHON CUCTEMBI, HEOOXOUMBI JAeTaJIbHbIE UCCIIEI0BAHNS C IPOBEACHHEM PAacueTOB U Pa3pabOTKOM
MoOJIeJIed B TPOrPaMMHOM Cpesie, KOTOPBIE MO3BOJISAT IPOaHAIH3UPOBaTh 3 (HEKTUBHOCTD PaOOTHI YCTPOHUCTB.
Tax ke 11 3ppekTuBHON pabOTH COPTUPOBKH MyCOpa OPUEHTUPOBATH HACEJIEHUE Ha 3aLIUTy OKpY>Karomei
cpelibl ¢ MMOMOIIBIO TMOKa3aTeIbHBIX pa0OT U MOOMIPEHNH, OOBSICHITH BA)KHOCTH COPTHPOBKH.
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N.E. Enu6aesa, T.C. KemxebaeBa

Koxpbic mbIFapy npouecin OHTAWJIAHABIPY YIIIH KOKbIC §aKTAPBIHBIH TOJTHIPbLIYbIH
O0akblLiay KyiieciH a3ipiey

Makanana HaKThl yaKbIT PeKHUMIiH/E KOKBIC KOHTEHHEPIIEPiHiH TONBIKTHIK JCHIEHiH OaKplIayFa
MYMKIHJIK OepeTiH JartymkTep Kyideci cunartanrad. CoHpaii-aK, KOKBIC JKUHAY/IbI
aBTOMATTaHBIPY MEXaHU3Mi, MBICAITbI, KOKBIC JKOIITiHIH TONTHIPHLUTYBIH OOJKayFa OailIaHBICTHI
KYPri3yIi YIIiH MapHIpyTTHl aBTOMATTHI TYpAE Kypy. laTunkTepieH ajaplHFaH O0apibIK JepeKTep
iatdopmara Tyceli, oHIa OapiblK akmapaT caKTaladbl, cOlaH KeiiH TanmaHaabl. byn kes-
KEJITeH Oenriii Oip Ke3eHIETi CCHCOpJap/blH KYHJICPiHIH TapuXbIH allyFa MYMKIHJIIK Oepei.
Jatuukreperi OapibIK AepeKTep cepBepre Kenei, OHmaa OapibpIK aKmapaT TajlgaHaabl. AJTBIHFaH
MOJiMeTTep HeTi3iHae OaKTapIblH TONTHIPHLUTY OOJKAMBI JKOHE KYPTi3yIIl YIIIH MapIIPyTTHIH
KYPBUTBICHI KAIBINTACTHIPBLIA B

Tyuinoi  co30ep: KaTThl TYPMBICTBIK KAIJBIKTAp, CYpbINTay, KOHTCHHEPIIK alaH,
ABTOMATTaHJBIPBUIFAH OacKapy JXyHeci, ChIMCHI3 JaT4yMK, JKCIUIK IUI03, OaraapiiaMalibIK
miatgdopma.

I.E. Yelibayeva, T.S. Kenzhebayeva

Development of a system for monitoring the filling of garbage cans to optimize the
garbage collection process

The article describes a sensor system that allows you to monitor the level of fullness of garbage
containers in real time. As well as a mechanism for automating garbage collection, such as
automatically building a route for the driver depending on the prediction of the occupancy of
garbage cans. All data from the sensors is sent to the platform, where all information is stored and
then analyzed. This allows you to get a history of sensor states for any specific period. All data
from the sensors is sent to the server, where all information is analyzed. Based on the data
obtained, a forecast of tank occupancy is formed and a route is built for the driver.

Keywords: solid household waste, sorting, container platform, automated control system, wireless
sensor, network gateway, software platform.
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bacna muarajapbiH 6HAIPY YIIIH OPHEKTI MeTAJIAHABIPYAbIH aJJINTUBTI PoOLeCciH
XHMHUSUIBIK MBICIIEH KAJIATY JAICTEPiH CAIBICTHIPY.

Mpic kaOBIHIAPBIH KOJIJaHy IMporecTepi (yHKIMOHAIIBIK KOHE COHIIK MakcaTTapiaa
JKY3ere achIpbUIAThIH JUAIICKTPUKTEP Il XUMUSUTBIK METAIIAHABIPYIBIH €H KCH TapaliFaH
npouectepi 60mabin Tadpuaabl. Onap Oacia miuatanapbl ©HIIPICIHIH axbipamac Oediri
OoxpInt TaObUTAaBI. bacma rmaTanapblHBIH CEHIMIUTITI €Kl JKaKThl KOHE KOl KaOaTThI
Oacrma rarajgapbelHIaFbl OTIICN XKOHE COKBIP Ka0daT apajiblK KOCBUIBICTAP/IBIH METAIaHy
CEHIMIUIITIMEH aHBIKTaNaabl. XUMUSUIBIK MBIC KalTay SJIEKTPOHABI KYPBUIFbUIAPIBI
KOpFay YVIIiH, COHJAAi-aKk KOeMIPTEeKTI TallIbIKTap, rpaduT YHTarbl >koHE Oacka aa
Oipkarap Marepuayap CUSIKThl MaTepUAIAPIbl METAIaHBIPY YIIIiH KOJIIaHBUIAIbI.

Kinm ce30ep: bacna muatacel, ajIWTUBTI YpHIC, XUMHSUIBIK MBICIICH JKaJaTy,
KaTaJIn3arop.

XKanmer xarmaiiaa, 6acna ruratanapsl IUAJIEKTPIIIK HETi3 KOHE METaJlI IJICHKA OTKI3rimTep
peTinae TaHpUTFaH. bacna miuatanapblH AUAIEKTPIIIK MaTepHalbiHA OeNriji TalanTtap KOWbLIAJbL,
aTam aiTKaHza - OETTIK jkoHe KeneM ik keaepri keMinae 10-9 OmM-cM, canbICThIpMalbl TUANIEKTPIIK
TYpaKkThl €& - 4+5 O0O0Nybl KepeK. € MOJIICpIH a3alTy IUIaTaJarbl 3USHJBI CHIABIMIBUIBIKTHI
OaiiTaHBICHIH a3alTy YIIiH KaXeT. DIEKTPIiK CUIaTTaMajJapMeH KaTap, MiaTaiap KOHCTPYKTHUBTI -
TEXHOJIOTUSUIBIK CHUIIATTaMallap/blH JKETKUIIKTI KE€H CIIEKTpIHE COHKeC Kenyl KepeK: OJap/blH
HeTi31H/e KypacThIPbUIATHIH )KUHAKKA KETKITIKTI OEPIKTIK MEH KaTThUIBIKTHI KAMTAMacChI3 €Ty, OHICY
JKOHE Taianany Ke3iHjae KadaTTaHyFa jkoHe nedopmarusra yiiblpaMaybl KEpeK, COHBIMEH Oipre
OH/IIpIiC Ke31H/e OHICYIIH KEeHIIITI.

AIITUTUBTI OICTEP - MMAIEKTPIIK HEri3re OTKI3TII >KaOBIHABI TaHAaMallbl TYHIBIPYFa
HETi3/IeNITeH, OHBIH YCTiHE >KaOBICKAK KYpPaMHBIH KaOaThIH alJbIH aya >karyra 0omianbl. OmapabiH
KeJieCl apTHIKIIBUTBIKTAPHI 0ap:

1) KypbUIBIMHBIH OipTEKTLIIr1, ©TKEH1 OTKI3TILITep MEH CaHblIayIapAbl MeTaIaHaAbIpy Oip
XUMUSUTBIK-TaJTbBAHUKAJTBIK IPOTIECTE JTBIHA/IBI;

2) 6acna MOHTaXBbI JIEMEHTTEPIHIH COJI JKEMHIPYy1 00Jaabl;

3) canpUIaynapAarbl MeTa IaHFaH KaOATThIH KaJIBIHIBIFBIHBIH O1pKENKUIITH jKaKCcapTy;

4) Gacmia MOHTQKBIHBIH THIFBI3/IBIFBIH aAPTTHIPY;

5) MBIC, OHJIEY XUMHUKATTapblH MEH CApKBIHIBI CYJIApJbl 3aaIChI3IaHJIBIPyFa KETETiH
IIBIFBIHAPIBI YHEMIEYTE.

6) ©HIIPICTIK IUKIIIH Y3aKThIFbIH KbICKAPTY.

CumarranraH apTHIKIIBUIBIKTapFa KapamactaH, bIl xammaii eHpmipiciHae aaguTHBTI 9JICTI
KOJJIaHy XHMHSUIBIK METaJaHABIPy TIPOIECIHIH TOMEH OHIMIUITIMEH, JJICKTPOJUTTEPAIH
TUDIIEKTPUKKE KapKBIHIBI OCEpPIMEH MKOHE JKaKChl aare3usicbl Oap MeTain KaObIHAapAbl aiy
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KUBIHJIBIKTapbIMEH IIekTesneni. byn xarmaiiga cyOTpakTHBTI TEXHOJIOTHs OacklM, acipece KyKa
donbrames (5 sxoHe 18 MKkM) osrbra IUAIECKTPUKTEPIHE KOIITY.

TexXHONMOTHSITBIK MPOLECTIH KAKETTI ImapaMeTpliepiH KamMTaMachl3 €Ty Ke3iHAe aJAUTUBTI
TEXHOJIOTHS IJIaTadaFbl OTKI3TIIITEPAIH CYPETIH YIKEH JAJIIIKIICH )KOHE PEPOAYKTUBTIIIKIICH alyFa
MYMKIHJIIK Oepeni:

—  yamipai ¢orope3uct penbediHne KadblTACKaH OTKI3TIMITEPAiH €Hl OTKI3TIITIH OapibiK
OuikTiri OolbIHIIAa (DoTOMIA0IOHIaFEl OCHHEHIH €HIHE TEH, IIalbIpay apaibiFbl 5-10 MKM
acmamasl;

— (QoTomabnoHaarsl KeJxeMre KaTbICTBl TOCEHII OeTiHAerl OTKI3rimTep eHiHiH OypManaHybl
opra ecenmeH 10 MkMm-aeH 20 MKM-Te JICHIH Kypauibl;

— (doropenbedTiH OapaBIK OWIKTIrT OOWBIHINIA OTKI3TIIITEPAIH CHIH IIAIIYABIH XHBIHTBHIK
apaisbirbl 15-20 MKM acniaifjibl.

Ocpinaiiima, CcyOTpakTHUBTI TEXHOJOTHSIIaH aWbIpMAIIbUIBIFBI, aJJUTHUBTI MPOLECTEP
TONAIKTIH €H JKOFapbl kiactapsl O6oiibiama bIT amyra Mymkinaik Oepeni.

bacna nata TecikTepinae OTKI3Til KaOaTThl ay MPOLECiH €Ki Heri3ri Tonka 0enyre 00asl
— XUMHUSUIIBIK MBIC OQJIKBITY IPOIIECTEPi KOHE TIKEICH MeTalIaHIbIpy MPOILIECTEPI.

XUMUATBIK MBIC TPOLECIH KOJJaHa OTBHIPHIN, Oacma IuiaTa TECIKTEPiH MeTaJAaHIbIpy
CaHbLIAYIapbIH KaObIpFalapblHaa KATBIHABIFE (,5—2 MKM METaJlT MbIC KaOAThIH allyFa MYMKIHIIK
Oepe/i, CoJlaH KeiiH TraJIbBAHUKAJIBIK MBIC KAOATBIH KOJIJaHA/IbI.

XUMMSIIBIK MBICKa aWHay-TOTBIFY-TOTBIKCHI3[IaHy aBTOKATAJUTHUKAIBIK MpPOIecC, OH/AA
KaTajau3aTop OacTankbl Ke3eHAe MeTall Naiaauii Oonbin TaObuIagbl, COaH KEiH TYHABIPHUIFAH
MBIC KPHCTAJIIAPbl MBICTBIH OJIaH 9pi IIBIFAPBUTYBIH KaTaTU3ACH/ I )KOHE MPOIECC O3IriHEH KYPEi.
Mpsic cy epiTiHIUIepIHEH KONTEreH TOTBIKCHI3JaHABIPFRIIITAPABIH OCEPIHEH TYHIBIPHLIATHIHBI
Oenrini: popmanbaerun, 6oporuapun, ruapasut, runopochur, Fe(Il) / Fe(1ll) penoxc Oysr; Ti(II) /
Ti(IV) xome T. 6. bipak Tex Qopmanpaerua mneH OOpPOTHIAPHA Y3MIKCI3 KOHE CEJICKTUBTI
METAIIAHABIPY YIIIH MPAKTUKAIBIK KOJMaHy el Tadansl [19]. By xxymbicta Tek Gopmanbaeruari
XUMHUSUIBIK MBIC €piTiHALUIep] KapacThipbuiaasl. Exi BalleHTTI MbIC (popMalibJachlH KaJIbIHA KENTIPY
MPOIIECiHIH KeHOip epeKIIeTiKTepiH KapacThIpaMbI3.

XUMHUATBIK METaJAaHIBIPYIbIH  apTHIKIIBUIBIKTAPBI: OHIENETIH OYHBIMHBIH —KYpIeni
KOH(PUTYpaIHsICHl Ke31H/Ie KaOATThIH O1PKENKI KaJbIH/bIFbI; TaJbBAHUKAJIBIK TYHABIPYFa KaparaHia
TBHIFBI3 Ka0aT; MeTaJAbl OKIIAYIaFbII MaTepHalaapra TYHABIPY MYMKIH/IITI.

XUMHSIIBIK TYHJIBIPBUIFAH MBICKA KOWBUIATHIH HETI3rl TajamTap: JJIEKTp Ti30eKTepiHIH
y3U1yiH GonabslpMay YLIIH CaHblIay KaOBIpFalIapbIHBIH TOJBIK JKAaObUIYBI; JOHEKEpIIey JKoHe KaiTa
JIOHEKEpJIey Ke31H/E JKbUTy COKKBICBIHA TO3IMAUTIKTI KaMTaMachl3 €Ty YIIIH XUMHSUIBIK MBIC
KaOaThIHBIH HETI3 JUAJIEKTPUKAChIHA JKAKChl aAre3MsIChl; IIOTIHIIHIH UKEMIUTIr (caablCThIpMaibl
TYpAe y3apybl 6-8%); MOriHAIHIH yCaK TYWIPIIri MEH THIFbI3bIFbl; TOMEH 1LIKI KEpHEYJep; allbIK
KBI3FBUIT TYC koHe T. 0. BIl nmalisiHmamanapeiH kopposusFa Te3imMal OomartaH, (TOpOIIACTTAH,
TUTAaHHAH HEMeCe TMOJIMIPONIIICHHEH JKACalfaH XUMISUIBIK MBIC 1JIMECIHE TEXHOJIOTHSIIBIK
CaHplIayJdap HEMece KBICKBIIITAap KOMETIMEH OpHATaJbl JKOHE XUMHSUIBIK MBIC KYIO JKeIiciHe
opHanactelpazbl. On OeTTi ndaliblHIayFa >KOHE XUMUSUIBIK MbIC allyFa apHajifaH OlpHelne
BaHHaJApJaH TYpPaJbl, OJIapAblH OpKAMCHICHIHA JalbIHIaManaphel 0ap iIMeciHe aBTOOMEPATOPIbIH
KeMeTiMeH OarmapiamMa OOWBIHINA KO3Fanaapl. XUMHUSIIBIK MbIC BAHHACHIH/IA TEMIIEPATypaHbl yCTaIl
TYpaTblH KYpBUIFbLIap Oap, epiTiHAIHI ayaMeH apajacThlpyFa apHaJfaH KemipLIiKTep, cy3y,
caHblIayIapblH KaObIpFaJapblH MBICIIEH TOJBIK >KaOy[bl KaMTaMachl3 €Ty YIUiH epiTiHAUIep.l
CaHpLIayIap apKbUIbl COpPYFa apHAIIFaH JalbIHAaMaIapsl Kaitapy. XUMHUSIIBIK MBIC a1y TIPOIeciHe
KeJiecl TajanTap KOHblUIaabl:

® JKOFapbl METANAHABIPY KbUIIAMABIFBI (3-4 MKM/car);

e epITIHAIHIH y3aK KbI3MeT eTy Mep3iMmi (10-12 aif);

®  epITIHAIHIH TYPaKTbUIBIFbI;
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e  CPITIHAUIEPAIH YHEMIUIIr (XMMHUKATTAPABIH IIBIFBIHBIH a3aUTY);

e MaiijaNaHbUIFaH epITIHAUIEP/l KQJIere *KapaTyIblH KapanaibIMIbUIbIFbI;

e KOpIIaFaH OpTara €H a3 acep eTy.

Kazipri yakpITTa XUMHSUTBIK TYHIBIPBUIFAH MBICTBIH CAllachblH apTTHIPY OOMBIHIIIA KYMBICTAP
Keleci OaFpITTapia JKYprizulyae: THIMAI epiTiHAl TYpaKTaHABIPFBIIITAPBIH 13/1€Y; TYHIBIPY
KBUITAMJIBIFBIH apTTHIPY JKoNgapeiH i31ey (Mbicaisl, 0,8—1,0 Br/cM2 coyneneHy KapKbIHIBUIBIFBI
ke3inne 22-44 xI'11 ToMeH KUUTIKTI YIbTPaabIOBICTHI KOJJIaHY MBICTBIH TYHJIBIPY KbUTIAMIBIFbIH 2-
3 ece apTTBIpyFa MYMKIHAIK Oepemi); MBICTBIH JAWIJICKTPUKKE aAATe3UsICBIH  IKAKCAPTY;
MeTaJJaHAbIPbUIATBIH CaHbLIAYIapblH OapiblK aynaHbl OOMBIHIIA XUMHUSIBIK MBICTBIH OipKemKi
KabaTTapblH allyFa MYMKIiHAIK OepeTiH, oHbH imiaae D/ H = 1 : 10 xoHe ogaH kKeM Ke3iHjae Kimli
TUaMEeTpIIl TepeH KadaTrTrapapl anmyra MYMKIHIIK OeperiH Oerrik-Oencenai 3attapsl (Bb3) Gap
caHpulaynap KaObIpFaJlapbIHBIH CEHIMAI aKTUBAaTOPJIAPbIH 13/1ey; MBIC KYIO epiTiHALIepiHIH
KOMITOHEHTTEPIH MeJIIepey/IiH aBTOMATTaHABIPbUIFAH >KYHECiH Kypy, JaTUYMKTEpAl MaiijgaiaHa
OTBIPBIT, OJAPJAbIH KOHIEHTPALMSACHIH TajAay; SJIEKTPOJIUTTEPAl THUICTI TY3€Ty; Tamlllbl, ap3aH,
YBITTBI EMEC, OTKa TO31M/I1 XUMUKATTap bl KOJIIaHY.

KaneiH Ka0aTThl XUMHSITBIK MBIC (25-35 MKM) ke3iHae aaauTuBTi omicrieH BIl maiieiHmay
Ke3iHJe KOHIIEHTpalus JaTYUK-aHAU3aTOpJapblHAH allbIHFAH HOTHIKeJIep OOWBIHINA AIEKTPOJIUT
KOMITOHEHTTEPIH MOJIIIEpIIeyAiH aBTOMATTaHIBIPBIIFAH JKYHECIHIH KOMETIMEH epiTiHAiIHI TYPaKThI
TY3€Ty KaXKeT.

Kaubiy ka6aTTel XuMusuibiK Mbic (KXM)

KXM mnporieci KanbiHabFsl 1,5-2 MM (kecte 1) MbIC KaOATBIHBIH XUMHSUTBIK TYHIBIPYBIHA
OaiinaHbICThI Oacma riaTa TeCIKTepiH/e OTKI3Til Kadat anyra MyMKiHaik 6epeni. KXM npouecinen
KeifiH Oacra turatanapel GOTOPE3UCTTI KONaHyFa KiOepisiedi, CoJaH KeiiH raJlbBAHHKAIIBIK MBIC
YKOHE KaJlalbl HEMeCe Kajlalibl KOPFAChIH METAJII KECKIIITI KOJITaHa Ibl.

Kecte 1. Kanbig ka0aTThl XUMHSIIBIK MBIC TEXHOJIOTHSICHI

IIpouecc Onim aTaybl
Konnunmonep CUPROLITE X 11
2-KacKaJThl XYY

MukpoTpaBsys SODIUM PERSULPHATE
2-KacKaJThl XYY

[IpexaTanuzarop UNIPHASE PHP A
KaranmsaTtop UNIPHASE PHP A + B
2-KacKaJThl XYY

XUMHUSIIBIK MBIC CUPRO - T — ECO CNF
2-KacKaJThl XYY

Anti tarnish ANTIOX MLX
2-KaCKaJIThl XYY

Kentipy

Bakpuiay xke30eH, KOChIMIIIA KapbIKTaHABIPYMEH XKY3ere achlpbliansl (cyper. 1, 2). by axic
CaHblIayJarbl XUMUSIIBIK MBICTIEH HAaKThI KaObIH/IbI KOHE METaNIaHAbIPYy canachlH OaKblIail amaabl.
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Cyper 2. Carma nikanxachel

KXM mporieciHiH apThIKIIBLIIBIKTAPHI:

YpaicTiH 6apibIK caThIChl TajlgamMalbl OaKbUIaHAIbI.

KXM omneparnusceinan Keiid OipjeH 6acma miatajapblH BU3yalsl OaKplIay MYMKIHIITI.
KapaMchI3abIKTBI ©3r€pTy MYMKIHIIT1.

Bykin onemze KeHIHEH KOJaHbLIA b,

Ic xy3inae "uT cyieri"acepi koK.

Mukpo-caHplIayIapabl METAIJaHAbIpY YIIIH 6Te CeHIM/I Mpolecc.

Byprrunay akaynapbiHa ce3iMTall eMec.

@DOTOPE3UCTTI Karap anAbIHAa THAPOAOPa3HSIIBIK Ta3anayibl KOJAaHy MYMKIHIITI.
KXM mporeciHiH KeMIIUTIKTEPI:
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o Ken caTpuibl mporiecc.

o AHAIMTUKAIBIK TPOLIEAYPaIapAbIH YJIKCH KeJIeMi.

. MyMKIHIITIHIIE Y31TiCCI3 )KYMBIC ICTETEH YKOH.

o AFBIH/IBI cyNapaarbl GOPMaNbIETU]I )KOHE KeIICH I TY3TiITep.

CTaHaapTThl )KYKa KadaTThl XHMHSJIBIK MbIC

KXM mnponeci kaapivabirbl 0,3-0,5 MKM (Kecte 2) MbIC Ka0aTbIHBIH XHMHSJIBIK
TYHABIPYbIHA 0AHJIAHBICTHI 0acna MJIATa caHbLIAYJIaPbIHAA OTKI3rill KAa0aT ajqyra MYMKIHAIK
Oepeni. XUMHAIBIK MbIC TIPoOleCiHeH KeiliH KaJbIHABIFbI MIAMaMeH 5 MKM 00JIaThIH aJJIbIH-
aJla raJIbBAaHMKAJIBIK MbIC ("'KepiTnesnep') onepanus kacay Kepek, cOJaH KeliH (oTope3ncT
KOJIJAHbLIA/IBI.

Kecre 2. >K¥K,a Ka6aTTBI XHUMUSAJIBIK MBIC TEXHOJIOI'UACHI

IIpouecc OHiM aTraybl
Konnuuuonep CUPROLITE X 11
2-KacKaJThl XYY

MuKkpoTpaBisus SODIUM PERSULPHATE
2-KacKaJIThl XYY

[Ipekaranuzarop UNIPHASE PHP A
KaraimsaTtop UNIPHASE PHP A+B
2-KacKaJThl XYY

XUMUSIIBIK MBIC CUPRO-T — ECO CNF LB
2-KacKaJIThl XYY

["anipbBaHWKANBIK ""KepiTenep”

2-KacKaJIThl XYY

Kenripy

bakpuiay KochIMIa >KapbIKTaHABIPY Ke3iHJe KO30€H Ky3ere acwlpbuiafpl. by omic
CaHbUIayJaFbl XUMHSJIBIK MBICTIEH HAaKThI KaObIH/IbI ’KOHE METaJJIaH/AbIpy canachlH OaKblIai anassl.
XUMHUSATIBIK MBIC MPOIIECIHIH aPTHIKIIBUIBIKTapbI:

[TporecTiy 6apabIK Ke3eHAEPl AaHATUTUKAIIBIK TYp/le OaKbUIaHAa IbI.

XUMHSIBIK MBIC ONEparusChiHAaH KeWiH OipAeH Oacma ruiatajgapibl BU3Yasabl
0aKpLIay MYMKIH/ITI.

JKapaMCBI3IBIKTBI ©3repTy MYMKIHJIT1.

Bykin onemzie KeHIHEH KOJ1aHblIa bl

Ic xy3inae "uT cyieri"ocepi koK.

Immeneperi MUKpO-CaHbUIAYIapAbl METAIIAHABIPY YIIiH 6Te CEHIM/I MpoIecc.
Byprrinay akaynapbiHa ce3iMTal eMec.

@DoTOpe3UCTTI Karap ajAblHAa TUAPoadpa3usIbIK Ta3anay bl KOJIJAaHy MYMKIHAITI.
XUMHUSIIBIK MBIC TIPOLIECIHIH KEMIIUTIKTEPI:

Ken catbuisl npouecc.

AHAIMTUKAIBIK TPOLIEAYPaTapAbIH YIKSH KOJIeMi.

MYyYMKIHIITIHIIE Y31TiCCi3 )KYMBIC ICTETEH KOH.

AFBIH/IBI cynapaarsl GopManbIeTrul )KoHe KeIIeH Il TY3TilTep.

KXM mnpouecine KaparaHia TOMEH OHIMALTIK.
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Bbapnbik KapacTeIpbulFaH 0acra Iuiata caHbUIayJapblH METalIaHAbIpy HpolecTepi CeHIMI
XKoHEe OYKUIT oneMje KeHiHeH KoyimaHbuianbl. Ockl HeMece Oacka IpollecTi TaHaay Oacra ruiata
OHJIIPYIIICIHIH MiHAETTEpiHEe OallIaHBICTHI.

Anaiina, Ooyamakka Ke3 »YTripTcek, Oip jkaFblHaH Oacma Tuiata KYpACJUIITiHIH, oJIapAblH
CEHIMIUIIIT MEH canachlHa KOWBUIATBIH TalanTap/blH JKOFAPBUIAYBIMEH >KOHE METaJIaHIBIPY
MPOIIECIHIH, Op CaTBIChIHAA OaKbUIayAbl aBTOMATTaHABIPY MYMKIHIITIMEH, €KIHIII >KaFbIHaH,
XUMISUTBIK MBIC KYIO TIPOIIECi OHMIPICTIK CEHIMIIUIIK TYPFBICBIHAH 1, SKOHOMHUKAIBIK THIMIUTIK
TYPFBICBIHAH JIa YJIKCH CYpaHbICKa ue 00Japl 1en Ooinkayra 0oapl.

byn mnocrynartel pacray ymiH 'Tikened wMetanmaHaplpy" mpomectepi Oacma 1uiaTa
OHJIIpiCIHC Y3aK yaKbIT OOWbI KOJJIAHBUIBII Kelle JKaTKaHblHA KapaMacTaH, oJiap ClIKalllaH YIKeH
CYpaHbICKa e OOJIFaH eMec.

Bonanrakra TEeXHONIOTHSIIBIK MPOIECTEPAl d31peymiaepaiH MiHaeTI (OpMaIMH MEH XeJaT
KOCBUIBICTAPBIH Taiianan0aii, SJKOHOMUKAJBIK THIMJILTIT] )KOFaphl )KOHE IKOJIOTHSIIBIK KayIlCi3aiK
CHIIaTTamajapbl JKAaKCapThUIFAaH XHMHSJIBIK MBIC TpoIleci HeriziHme Oacma IutatajapbiH
METaJIaHABIPY MPOLIECTEPiH KETUIAIPY O0Ta bl JeT CaHANMBI3.
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E.A. Tynemos, II1.C. bepxxanos, A.A. KembaeBa

CpaBHeHne METOA0B XUMHUYECCKOI0 MEJITHOI'O MOKPLITUSA AJAUTUBHOIO ITPOIIECCa y30pHOI7I
METANIU3AIUA 1JIA IPOU3BOACTBA NCYATHBIX IIAT

IIporiecchl HaHeceHHsS MEIHBIX MOKPBITUH SIBISIOTCS Hanbosee pacripoCTpaHECHHBIMU
mpoueccaMy  XMMHUYECKOM MeTaulM3allii  JUAJIEKTPUKOB  (PYHKUHMOHAJIBHOTO U
JEKOPAaTUBHOTO HazHaueHWs. OHM SBISAIOTCS HEOTHEMIIEMOM YacTbIO IPOM3BOJICTBA
nevyaTtHbIX IiaT. HaaeXHocTh TMeuyaTHBIX IIaT — OMNpEAessieTcs]  HaJAeKHOCTHIO
METAJJIN3aLNN IEPEXOIHBIX U IIYXUX MEXKCIOWHBIX COEAVNHEHUH B IByXCTOPOHHHX U
MHOTOCJIOMHBIX MEYaTHBIX IJIaTax. XUMUYECKOE METHEHHE HCIOJIb3YeTCs NIl 3aIUThI
AJIEKTPOHHBIX YCTPOMCTB, a TakXke I MeTaJUIM3allid TaKuX MaTepuasioB, Kak
YTIEPOAHOE BOJIOKHO, IPpa)UTOBBIN MOPOIIOK U PSJI APYTUX MATEPHAJIOB.

Knrouesvie cnosa. Ileuatnas Ij1ara, aJIJII/ITI/IBHHﬁ nmponecc, XuMHUYIECKOEC MCIHCHUC,
KaTaJm3aTop.
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E.A. Tuleshov, S.S. Berzhanov, A.A. Kembayeva

Comparison of methods of chemical copper coating additive process of patterned
metallization for the production of printed circuit boards

Copper coating processes are the most common chemical metallization processes for
functional and decorative dielectrics. They are an integral part of the production of printed
circuit boards. The reliability of printed circuit boards is determined by the reliability of
the metallization of transition and deaf interlayer connections in double-sided and
multilayer printed circuit boards. Chemical copper plating is used to protect electronic
devices, as well as to plating materials such as carbon fiber, graphite powder and a number
of other materials.

Keywords. Printed circuit board, additive process, chemical copper plating, catalyst.
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elektronike / CH.-G. Mengin, S. Makklelland ; per. s angl. ; pod red. L. A. Koledova. — M. : Mir,
1990. — 276 s. — ISBN 5-03-001485-3
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ROHS TananTapbina calikec 6acna miaTajJapbiHbIH KYPbLIBIMBIH 3€PTTEY

OEM eHpipiciHIH Heri3ri epeKIeniri CTaHIapTThl JKOHE HOpMallaHFaH »JIIEMEHTTEpAiH,
WHTETPAIIBIK CXEMaIapAbIH, PAAHOKOMIIOHEHTTEPIHIH KoHE T.0. KOI Meepie KOIIaHy O0IbI
Tabbuanbl. Kazipri ke3me memirin jKaTKaH MaHBI3IbI Macesie jKaHa JIIEMEHTTEpAl KOJJAaHy
apKbUIBl CTAHIAPTTHI OJIOKTAPABI CEPUSUIBIK OHIIpY OoJbin TaObuiaabl. JKeke sneMeHTTepIi
OipiKTipy OoNmapabl OHAIPY/i aBTOMATTaHIBIPYFA JKaFIail sKacaiibl.

Tarel 0ip epeKIeNniK: MOHTaX/IAY JKOHE KYPACTBIPY MKYMBICTAPBIHBIH €HOCK CHIMBIMIbIIBIFBIHBIH
KOFapBUIBIFBL. SIFHU 0J1 OailaHBICTap/AbIH CAHBIHBIH YJIKEH OOMyBIMEH, TYHICTeNi KOCBUIBICTap
©JIIIICM/ICPiHIH [IaFbIH OOJTYBIMEH KOHE KOFaphl THIFBI3IBIKTHI OPHATACYIbIH ceOcOIHEH OIapbl
iCKe acBIpYIBIH KYpAeIiTiriMeH aiKpIHAamaabl. [4]

OHIpICTIH TUIMAUIITT MEH camnachlH apTIThIpy KeOiHece TEXHOJNOTUSIIBIK MPOIECTI
aBTOMATTaHABIpyFa  OaigaHbICTBl  OoJIafbl. ABTOMATTAHABIPY JKEKEe  OIeparusuiapbl
aBTOMAaTTaHABIpYAaH (JoHEKepIey, Micipy JkKoHe T.0.), aBTOMATTaHABIPBUIFaH XyHenepai KeH
KOJIIaHyFa IeHiHTi OaFbITTa JaMBIT Kelle JKaThIp. [4]

Tytiinoi coszoep: Huterpanst MHKPOCXEMa,IIaTa,IEKTPOHIBIK ecenTeyinr
mamnHanapel,ctanaapt 297 MOK,EC OEM, CM 3EM, mukpo SEM.

KypbLiFbl KYpbUIBIMBIH J3ipJiey

KypbutbiMaay TpHHIUI, >K00aJaHBIN OTBHINFAH KYPBUIFBIHBIH (DYHKIIMOHAJII MaKcaThiHA JKOHE
CXEMAaCHIHBIH KYPAETIiriHe OailaHbICTHl TaHAaa b,

CxeMaHbIH KYPIACIUIIriHIH ocepiHeH OHbI Oip Oacma IulaTachlHAa OpbIHAAYFa MYMKIHIIIIITIMI3 YKOK,
OMTKeHI OI3/iH KaFaaiia KypbUIFbUIAPIbIH OPHAIACY THIFBI3/IBIFEI PYKCAT €TUITCH MOHHEH achlll KETEIl.
ConbiMeH Karap Oaclia TUIATACHIHBIH ©JIIeMiepi ThiM YikeH Oomamel. Ockl cebenTi jkoOallaHFaH
KYPBUIFBIHBI Mai/laiiaHy bIHFaiChI3 OOJBIN TaOBUIAIBI )KOHE MOHOCXeMa OOWBIHIIA XK0o0anay MpUHIUIIH
naigananypl  KapacTeIppliMaiiMb3. OcbiFaH — OaimaHbICTBI, OV JKaFdaaiaa cxeMaHbl OenmyJiH
(YHKIIMOHANIBIK-TYHIH/IIK TPUHIINTIH KOJIJaHFaH JKOH.

O3iplieHreH KYPbUIFBIHBIH MPUHIMITHAIIBI CXeMAChIH Kelleci OeikTepre Oenemis:

. perucTpiepOIorHI;
o CYyMMaTOpIapOJIOTH;
. MYJIBTUILUIEKCOPIAPOIOTHI,

KypbutbIMABIK KYyiieH] Taniay

KypbuisiMapIK xylie (yHKIMOHANIBIK KYHEHIH KaXKeTTl KyphUIBIMABIK YHIECIMAIIITIH KaMTaMachl3
eTeJll KOHE HeTi3ri OOJIbINT TaOBUIATBIH KYPBUILIMIAPABI KaMTHJbI, OUTKEHI Oolap opTYypii AeHreuaeri
KYPBUIBIMAAPBIH (OJIIIeM Tapi3Ai) KaKeTTI CaHbIH KaJbINTACThIpyFa apHanfaH. KypbUIBIMIBIK XKyiie -
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MEXaHUKAIBIK, (PYHKIMOHAIIBIK KOHE KbUTYy (PaKTOpIapblH, COHBIMEH KaTap TEXHUKAJIBIK 3PrOHOMHUKA
MEH D3CTETHKAHBIH KOSTHIH TaJANTAPBIH €CKEepe OTBIPHIN, OJIIeM YHISCIMAUIITT HeTi3iHme Oenrim
Jopexxenieri OaFbIHBIITBHIIBIK OapbIChIHAa YHBIMAACTBIPBUIFAH HET13r1 KYPBUIBIMIAPABIH HepapXusibIK
JKUBIHTHIFBL. bynr xyie, OnekTpoHmsl ecenTeyim MamuHamapasiH (OEM) xone (QyHKIIMOHAIIBIK
OyHBIMIapIbIH HYCKAIIBIK MaKeTTEePiH KypyFra apHaiFaH. [1]

Kasakcranna eH ken TyTHIHBUIATBIH KypbuUibiM xyheci CM 3EM, ECOEM, wmukpo DEM. biznig
JKaraiia KYpPbUTFBIHBIH (DYHKIIMOHAIABIFEI TOMEH JKOHE OIIeMIepi MaFrbiH O0JFaHIbIKTaH, MUKpo DEM
KYPBUIBIMABIK JKYHECiH Maiinanany yTeIMIBI menim oomap eni. by skyiie 5 nenreiiaen Typaisi:

. WHTETPAJIABI CXEMa;

° IiaTa;

OeJmeKTI Kopar;
) KEIIeH Tl KOpaIT,
. DEM.

M3OK 297 cranmapteiHa coiikec CM DOEMymin Oacma cxemanmapblHBIH Kelleci edmemzaepi

epeKILeICHe/I:
o E1 =180 x 100 mm;
° E2 =220 x 234,36 mwm;
. E3 =160 x 234,36 MmMm;
o E4=110 x 220 mm.

Oszipnenred Tyiingeri UMCkopanrtapblHbIH caHbIHA cyiieHe oTwIphi, 6i3 E1 = 180 x 100 MM Gacna
TJIATaCBHIHBIH ©JIIIeMiH TaHTalMBbI3. [2]

Jlorukansik UMC cepusicblHTaHAAY

OEM-ni namMbITyIbIH MaHbI31b1 Ke3eHaepinin 0ipi UMC cepusicbin TaHaay 00kl TaObU1aabpl. ONUTKEHI
JIYPBIC TaHJAY 931pJIeHIMN )KaTKaH KYPBUTFBIHBIH, TYIITEN KeNTeH e TEXHUKAIBIK TallChIpMaap Ke3iH/e OFaH
KOUBUTATHIH OapiIbIK TajdanTapIbl KaHaFaTTaHAbIpa alaThIHABIFRIHA OalimanbicTel. UMC cepusicel, TaHTay
00BEKTICI peTiHJe MBIHA KACHETTEPMEH CUMATTaJaJlbl: eNIIeMAEPiHIH SpTYPIIiri (KepHey, TOK, yaKbIT,
KeJIepTi, CRIHBIMIBIIBIK, KyaT), COHBIMEH KaTap eJIIeMCi3 TapaMeTpiaepi Oap mapaMeTpiep KUbIHTHIFBIMEH.
byn sxarmait, UMC-TiH KepekTi CepHsICBhIH TaHjay Ke3iHAe CaHIbIK MOHJAEpl IYphIc HeMece Oacka
nmapaMeTpre cail KeJeTiH CalMakTHK Kod(hduumeHTTepai mMaiijanaHy VIIiH HETi3[eNTreH omicTeMeHi
naiaanaHy/sl Tajgamn erei. [3]

Bipax, a3ipney npouecinge UMC-1i Tanaay yiniH ;ko0ara KOMBUIATHIH TalanTapabl ecKkepy KaxeT. by
xarmaiina UMC-tin K561 cepusicel TaHmamys! Kepek. [4]

Canmaxk ko3 uIMEeHTTepiHIH colikec MoHuepi MeH WMC cepusuiapbiHBIH KapaMIbUIbIFbIH
OaranaiiThIH apaMeTpiep 1-kecreae KepceTiiareH.

1-xecte
KMOII cepusicet [Mapametpi Kyxreme
Puor, t3, HC Oror, K Cy, 1D Ry, kKOMm
MKBT
K561 0,4 60 30 30 0,4
K1561 0,4 50 25 20 2
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K564 0,4 50 19 50 2
K176 10 200 17 15 4
bj- 0,1 0,1 0,1 0,2 0,5
CaJIMaKTBIK
ko3 pumeHt

Cepust AepeKTepiH napameTpiep MaTPULACHIH/A KUHAKTAHMBI3:

04 60 30 30 04
|04 50 25 20 2
o4 50 19 50 2

10 200 17 15 4

X

[Napamerpain yikeHipek caHaslk MoHI MMC-TiH €H KaKChl camachblHa COHWKEC KEJETiH IMilIHre
kenTipineni.Erep mapTTel KaHaFaTTaHABIPMAUTHIH TapaMeTpIiep 0oica, oJdapApl MbIHa (hopMyiia OOMBIHIIA
Kaiita ecenteneni: Yij=1/Xij.bi3ain xarmatiga 6apibIk mapaMeTplepi Kaita ecenrey Kaxer.Hotmxkecinme
TOMEHJICTUITEH MapaMeTpIIep IiH MaTPUIACHIH aJlaMbI3:

25 0,016 0,03 0,033 25
2,5 02 004 005 05
25 0,02 0,053 002 05
01 0,005 0,059 0,066 0,25

Y MaTpHLacBIHBIH TapaMeTpIIepiH HOpMaiay MbIHA GOopMyJia OOWBIHINA )KY3eTe achIpbLIabl:

Y Y.

AJ:L_U

HQTI/I)KeCiHILeHOpMaJ'IaHFaHHapaMCTpJ'IepZ[iHManI/ILIaCLIHaJIaMLB .

Y =

0 0,2 0,5 0,5 0

0 0 0322 024 08

0 0 01 07 08
096 0,75 0 0 0,9

Baranay QpyHKIUSACBIH JIEMEHTTEP JKYHECIH XKaJblIaMa Tajijjay MaKCaThIHA KOJIaHAMbI3:

Qij = Zlaij *blj
=

K562: Q = 0,02+0+0,1+0,05+0 = 0,16;

K1561: Q = 0+0,048+0+0,0322+0,4= 0,49;

K564: Q = 0+0,14+0+0,01+0,4 = 0,54;

K176: Q = 0,075+0,096+0+0,45+0= 0,623.

K561 cepusiceieH a3 OaraayhyHKITASCH OOJIFaHIBIKTAH, OCHI CEPUSHBI TaHIalMBbI3.

KopsiTeiagsr: 3eprrey HoTIKeci O0apwickiHma, E1 = 180 X 100 MM 0acna TutaTachlHBIH ©IIIEMi
tagnanasl. Ce6ebi Oy sxoba ecedi Ooiibiama UMC KopanTapsinblH canbl a3. ConbiMeH karap UMC-TiH
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K561 cepusicer Tanganapl. Ce0ebi eH a3 Oaranay (QYHKIUACH OCBI cepHus OOJBIN TaObUIaAbl. KyphUIFBI
eImIeMIepl MaFbIH XKoHe (PYHKIIMOHATABIFEI TOMEH OONFaHIBIKTaH, MUKPO DEM KYpBUIBIMABIK KYHeCiH
naiiganany taimai. [5,6]
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E.K. ITaiikemenos, E.A. Tynemon
HccnenoBannst KOHCTPYKIHH MEeYATHBIX IUIAT B cOOTBeTCTBUH ROHS

SBnsiercs T1aBHOM OCOOCHHOCTBIO MPom3BoAcTBa DBM, mcnonp3oBaHne OONBIINX KOJIUYECTB
YHUQUIMPOBAHHBIX M CTaHAAPTHBIX AJIEMEHTOB, MHTETPAJbHBIX CXEM, paguoeTaned U T.JI.
SBnsiercs BaXKHBIM BOIIPOCOM KOTOPBIN pelIaeTcs B HAaCTOsIIEee BpeMsl, TPOU3BOACTBO CepHilHOE
TUIIOBBIX OJIOKOB C HCIIOJIb30BAaHHEM JJIEMEHTOB HOBBbIX. [lomMoraer komMOMHalMsl OTAEIBHBIX
3JIEMEHTOB, aBTOMaTH3UPOBATh UX MPOU3BOICTBO.

Emte omHOM OCOOCHHOCTBIO SIBJIETCS TPYIOSMKOCTh BBICOKAs, COOPOYHO-MOHTXKHBIX PadoT,
KOTOpast 00BSICHSETCS CIOKHOCTBIO X BBIOJIHEHUS M OOJIBIINM KOJIMYECTBOM COCAMHEHHUH H3-
3a MaJIbIX Pa3MepPOB CTHIKOB, 3¢ BHICOKOW IIOTHOCTH MOHTaxa. [4]

Yacto 3aBUCHUT J(PQPEKTUBHOCTH TPOM3BOJACTBA WIOBBIICHHE KayecTBa, OT YPOBHSA
AaBTOMAaTH3ALMU TEXHOJIOTMYECKOTo Mpolecca. Pa3BuBaeTcss aBToMaTr3anys OT aBTOMaTH3aluu
OTACNbHBIX omepauui (CBapkH, Mallkku W T. [A.) K HCIOJB30BaHUIO ILIMPOKOMY JIMHUH
aBTOMAaTH3UPOBAHHBIX. [4]

Knrouesvie cnosa: Wnrterpansubie MUKPOCXEMBI, IIJ1aTHI, JJIEKTPOHHBIC
BBIYECTUTENbHBIeMAINHEL, cTannapt MOK 297, CM OBM, mukpoOBM, EC 3BM.

Y.K. Shaikemelov, E.A. Tuleshov
Research of printed circuit board designs in accordance with RoHS requirements.

The main feature of the production of computers is the use of large quantities of standard and
unified elements, radio components, integrated circuits, etc. An important issue that is currently
being addressed is the mass production of standard blocks using new elements. The combination
of individual elements helps to automate their production.

Another feature is the high labor intensity of assembly and installation work, which is explained
by the large number of connections and the complexity of their implementation due to the small
size of the joints and the high density of installation.
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Production efficiency and quality improvement often depends on the level of process automation.
Automation is developing from the automation of individual operations (soldering, welding, etc.)
to the widespread use of automated lines.

Keywords: Integrated circuits, boards, electronic computers, IEC 297 standard, EC computer, SM
computer, microcomputer.
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Pa3palorka pacmmpeHnuii THIOBBIX KOHpUrypanui Ha 0a3e miargopmsl "1C: [Ipeanpustue
8l3ll

B nanHO# cTraThe NPUBOASTCS OCHOBHBIC 3TAIBl M HIOAHCHI Pa3pabOTKU pacIIUPEHUH TUIOBBIX
KoHpurypauuii Ha 6aze mnatdopmsl «1C: [pennpustue 8.3» nna odbnaunoit nmoacuctemsl «1C:
Fresh». AxrtyanbHOCTh 00yCiOBIICHAa TEKYyIICH MHPOBOM HANpaBICHHOCTHIO HAa MEPEBOJ
(YHKLMOHUPOBAHMS CHCTEM ydeTa M peanu3anuu OuszHeca B MHTepHer. Pasmenienue ydera B
obmake oOecreuyuBaeT JOCTYMHOCTh M MOOMJIBHOCTH YCIYyr OT OHM3HecCa K KOHEYHOMY
noJb3oBatelto. [IpakTuueckoe NpuMeHEeHHE CBEICHHH, ONMUCAHHBIX B JAHHOW CTAaThe JIKHUT B
o0yact nopabOTKH M ajanTaliii TUMOBBIX MPUKIAJHBIX pemeHuil Ha 6aze mmardopmer «1C:
[Ipenmpusitre 8.3» mox HyXIasl OM3Heca, (QYHKIIMOHUPYIOIIETo B oOnake. B paMkax maHHOW
CTaThH OBLIO pa3padOTaHO OJHO U3 CAMBIX BOCTPEOOBAaHHBIX HA JAHHBIII MOMEHT paclIMpeHHN —
nedatHas Qopma. JlaHHOE pacimimpeHHe pemaeT npoodiaemy ¢ odopMIICHHEM AOKYMEHTALUH K
peann30BaHHBIM TOBapaM M yciayraMm U oOpMIICHHEM HallorOBOM OoT4eTHOCTU. Paccmorpen
MOIIArOBEIA Mpolece KOMIWIISIUN KOJa U3 PACHIMPESHUS U THIIOBON KOH(UTYpaluH, METOIbI
HU3MCHCHUS NTOPAJAKA BBIIIOJHCHUA KOAAa U OCHOBHLIC CBA3aHHBIC ITOHATUA.

Kurouesvie cnosa: 1C, pacumpenus, oaepXKka KOHPUTYpaIui, 00IaKko, TPOU3BOICTBEHHBIN
yueT, IpeANpHUATHE, HAKJIJIHAS, TUTIOBAas KOH(PUTypaius, TATIOBOE PellIeHue, eyaTHas Gpopma.

Bgenenue

B Hacrosimiee Bpemsi, BO BCeM MUpE TOMUHHUPYET «00sauHas» MOAeb pa3BuTus ousHeca. [Ipeanpustus
pa3IMUYHBIX MAacIITaboB, B TIpOIlecce IUIAHUPOBAHMM CBOETO pa3BUTHUS, OOJBIIYIO POJIb YJIENSIOT
MOOMIILHOCTH, yI0OCTBA M TOCTYITHOCTH YCIYT, KaK JJIsl KJIMEHTOB, Tak U Uit paboTHUKOB. OJJHUM U3 METOIOB
JUIs1 JOCTIKEHUS TAaHHBIX 1IeJIeH SBJISIETCS pa3MelleHHe BHYTPEHHUX M BHEIIHUX CEPBUCOB KOMIITAHUU B CETH
Wntepuer. Kommanusi «1C» - omHa W3 BemylIMX Ha pBIHKE IPENOCTaBICHUs YCIyr B o0jacta
MPOM3BOJICTBEHHOTO Y4eTa, TaKKe IMPEIOCTAaBISET BO3MOXKHOCTh CBOMM IMOJIB30BATEINSIM pa3Menarh 0asbl
naaHbix 1C 1 BecTH B HUX y4ueT B oOnake. i1 peanusaunyu JaHHOTO (QyHKIMOHANA cymiecTByeT cepsuc «1C:
Freshy.

Oo6maunas noncuctema «1C: Freshy - 370 coBpeMeHHbI MHCTPYMEHTAPHIA, TTO3BOJISIONINIT CO3/1aBaTh
o0JIayHbIe CepBUCHI AJIsi padOTHI MOJIb30BaTelIel B THIIOBBIX pelieHusx Ha miatdopme «1C: Ipeanpusitue
oHyaiH. OTHUM M3 OCHOBHBIX TPEOOBAaHMI K MPHUKJIAAHBIM PEIICHHUSM KIMEHTOB, Pa3MEIIAOIINX CBOU 0a3bl
JAHHBIX B CEPBHUCE, SIBJISIETCS HAIMYHE TOAJEPXKKH KOoHurypauuu. Vcxons W3 3TOro, JUIs ajanTainydu
THUIOBBIX PEIICHHUH IO/ HYX/Ibl KIIMeHTa, paboTaroriero B oogagnoit noacucreme «1C: Freshy, neodxoanmo
pacuperre KOHQUrypammu.

[onneprkka TUIIOBBIX KOHGUTYpaiuii — ocobas pynkuus matdopmsl 1C: [Ipeanpustue, 3anpemaromunii
MOJIb30BATEI0, JIN0O pPa3pabOTYMKy BHOCUTh HM3MEHEHHsS B KOJ U COCTaB OOBEKTOB MeETaJl[aHHBIX,
MPEICTAaBICHHBIX B COCTaBE THUIIOBOW KOH(PHUrypauud. MexaHu3M HOIJIEPKKH TI03BOJISIET IOJIHOCTBIO
WHTEPAKTUBHO BBHITIONHATE OOHOBJICHHUS] TUIIOBOTO MPOAYKTa, HE Ipuberas K yciayraMm pa3padOT4HMKOB, YTO
3HAYUTENHFHO YIPOIIAeT MPOUEAYypY MOJAECPKKH KIMEHTa Ha dTamax OOHOBIIEHUS THIIOBOTO IPOAYKTa U
BO3HHKAOIIUX B Mpoliecce paboThl KIIMEHTa MPOOIEMHBIX cuTyaruid. J[isi 0003HA4YeHUs] THIIOBOTO PENICHHUS
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Ha TIOJICPIKKE, OKOJI0O HAMMEHOBAHUS KOH(UTYPALMU, U BXOJSIIMX B €€ COCTaB OOBEKTOB METaJaHHBIX,
ucrnonb3yerca obozHauenne «3amok» (Puc. 1).

En

BysxrantepuadnakasaxcTana

Pucynok 1 — O6o3HaueHrEe KOHPHUTYpAIIH Ha TOJICPIKKE.

Pacmmpenust THIIOBBIX KOH(UTYpaluii — OCOOBI MEXaHU3M, COBEPIIUBIINN KaYeCTBCHHBIN MPOPHIB B
00J1aCTH MOAMEPKKH U afanTallii TUIOBBIX PEIICHHI 1O TPeOOBaHUS KIMEHTOB, UCIONB3YIOMUX B chepe
BEJIEHUS] TPOW3BOJICTBEHHOTO YydeTra MpOMyKThl KoMmaHuH «1Cy». OCHOBHOE NPEUMYIIECTBO JTAHHOTO
MEXaHHM3Ma — OTCYTCTBHE HEOOXOIMMOCTH BHOCUTh U3MEHEHUS B TUTIOBYIO KOH(UTYPAIUIO, COOTBETCTBEHHO
OTMajzaeT CHUMATh THUIIOBOE pEIICHHE C MOAACPKKU. PacmmpeHusi, mo cBoe CyTH, 3TO OTAENbHAs
KOH(pUTYypanus, KOTOpas B CBS3KE C OCHOBHBIM TMPHUKIAIHBIM pEIIEHHEM O00ecTednBaeT KIHECHTY
JOTIOJTHUTENBHBIH (yHKIHOHAT. K OHOMY THITOBOMY MPHKIIATHOMY PEIICHHIO MOXET ObITh T00aBIEHO KaK
OJIHO, TaK ¥ HECKOJIbKO PaCIIMPEHUH, OTIMYAIOIIUXCS APYT OT JIpyra MO Ha3HAUCHUIO, IIPU YCIOBUH, YTO OHU
HE TIPOTHBOpPEYAT JIPYT APYTY.

OcHOBHas 4acTh

Ilepen HawamoM pa3pabOTKH pacHIMPEHHs] THIIOBOW KOH(MUIYpalMMd CHUCTeMa MpejjiaraeT BhlIOpaTh
HazHadyeHune pacmupenus. Ha texymuit momeHt tmiardopma «1C: Ilpemnpuarue» mpeanaraeT TpH BHIA
Ha3HAUYCHUN paCIIMPEHUs: UCTIpaBJICHUE, JOMOTHEHUEe, ananTaus (Puc. 2).

B ciydae, xorma y ogHOTO THIIOBOT'O PEUICHUS MPUCYTCTBYET HECKOJIBKO PACHIMPEHUN C PA3THUYHBIM
Ha3HA4YECHHUEM, MTPOLIECC MPUMEHEHUS KaXAO0r0 U3 HUX BBIIOJIHSAETCS B CIEAYIOLIEM OPSIKE:

1) Ucnpasnenue.

2) Apjarrranms.

3) HomonHenue.

Bun Haznauenus «Vcnparinenuey npeaHazHaueH Jisl MCIPaBIeHHUE HEOOIBIITNX OITMOOK M HETOYHOCTEH
B KOJie OOBEKTOB METa/IaHHBIX KOH(Uryparuu. Bun HazHAYeHHs «AnanTanus» HeoOXOJWM IIPH BHECEHUH
cpemHeMacmTaOHBIX TOPa0OTOK ISl KOHKPETHOTO 3aKa3YhKa, B TOM YHCIIe BHECEHHWE M3MEHEHHU B JIOTUKY
CYIIECTBYIOIIMX OOBEKTOB METAJIAHHBIX U JT00ABJICHUE K HUM JOMOJHUTEIBHBIX MOJYMHEHHBIX 00BEKTOB CO
cBoeil Torukoi u npumeHenueM. [locnenuuii Bua HazHaueHus — «/lononHenuey». JJanHbli BU Npe/IHa3HauYeH
JUIA 100aBJIEHHS 1EJIbIX IIOACUCTEM HOBBLIX OOBEKTOB METa aHHBIX.

OCHOBHBIE ATalbl pa3pabOTKU M HACTPOUKHU PaCIIMPEHUS 10| HYK/ bl KITHCHTOB PACCMOTPEHBI B paMKaXx
JTAHHOM CTaThU Ha MPHUMEPE pa3pabOTKH OJIHOTO M3 CaMbIX BOCTPEOOBAHHBIX U MTPOCTHIX BUIOB PACIIUPEHUS
— JIOTIOJTHUTENBHON TieyaTHOW ¢opmbl. /s mpuMepa, KIMEHTY HeoOXOAWMa JOTIONIHHUTENbHAS TeYaTHAs
(opMa HaKIagHOW K CYIIECTBYIONIEMY B THIIOBOW KOH(HUTYypamuu OOBEKTy METaIaHHBIX — JOKYMEHTY
«Peanu3zaius ToBapoB U yciyr». st co3aHus HOBOT'O PACITUPEHUS] HEOOXOIMMO MEPEUTH B PEXKUM PabOThI
«KoHupuryparopy, 3areM BbIOpaTh paszzei noameHio «KoHpurypaius», gajnee BpIOpaTh MyHKT «PacimpeHust
koH(purypanum» u «/{obaButey». Ilocie BBIMONHEHHS BCEX WM3IIOKEHHBIX JEHCTBHH CHCTEMa IMPEIIONKHUT
omucath HOBOE paciiupeHue KoHdurypanuu. [anaeie n3 monst «[Ipedukc» MOACTABISIOTCS CHUCTEMOM
ABTOMAaTUYE€CKM B HAMMCHOBAaHHE J00aBJICHHBIX, JMOO0 HM3MEHEHHBIX OOBEKTOB MeTaJaHHbIX. [Ipedukc
JIOJDKEH COCTOSITh M3 OJIHOTO CJIOBA, HAYMHATHCS ¢ OYKBBI M HE COJIEPkaTh CHEIMAILHBIX CHMBOJIOB KPOME
« ». Jlanee — mone «Ha3naueHmne», B COOTBETCTBUH C HH(POPMAIIHEH, OTIMCAHHOW BBITIIE HEOOXOIMMO BHIOPATH
MIYHKT «ANantamus.
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HoBoe pacimperne KoHgrypawm -4
Mra: HononHuTteneHaaHaknagHaa
CuHoHMmM: TononHWTENEHAR HEKNaAHEA Q
Mpeguie: Pacw1_
Hazrzusrme: |Baantawmna -
ApanTauna
Hononxerue

Pucynok 2 — Beibop Buia Ha3HAYEHHS CO3/1aBa€MOTO PaCIINPEHHUS.

[Tocie moaTBepKACHYSI 3aTIOJTHCHHBIX TAHHBIX, B OKHE KOH(PHUTYpaTopa, MOBEPX TUIIOBOM KOHPUTYypaITUH
OTKpOETCS JIOMOJHUTENFHOE OKHO C JIEPEBOM OOBEKTOB METaJaHHBIX CO37aBaeMoro pacmupenus. [lo
YMOJTYaHHE OHO SBIISIETCS IEPEBOM ITyCTOW KOH(GUTYpPAIINU U HE COAEPKUT HUKakux 00bekToB (Puc. 3).

OononHMTEnsHan HaKNaaHan X|
[efcTEnR =

b
-
# Se OBwme

BY KoHoTaHTh
[l Crpagourmas
= | Dokymermo
234 HymepaTopkl
—
=* lNocnepoeatensHocTv
gl SKypHaNs! AOKYMEHTOE
i
i MNepeuncnenwa
) OmyeTs
& OfpaboTku

] TMnaHsl BMOoE XEPaK TEPUCTHE

Pucynok 3 — JlepeBo 00BbEKTOB HOBOT'O PACIIUPEHUSI.

Heo6xonumble mpouenypst «lleuats» n «Jlob6aButeKomanapilledatu», cBA3aHHBIE C COCTaBOM H
JIOTHKOHN IeYaTHBIX (opM, HaxXoIsATcs B MOIYJIe MEHEIKepa NOKyMeHTa «Peannzanusi TOBapoB U yCIyr».
Bo3M0oXHOCTh BHECEHUS] M3MEHEHUH B paOOTy JIaHHBIX MPOLEAYP, BHIMOIHAETCS TOCPEACTBOM J00aBICHUS
JAHHBIX MIPOLEIYP B COCTaB pacmupenus. st 3roro Heo6X0ANMO nepedTH B MOIYJIb MEHEIKepa JOKyMEHTa,
HailTu HeoOXOAMMBIE MPOLEAYPHI, 3aT€M BBI3BaTh KOHTEKCTHOE MEHIO M BHIOpaTh NMyHKT «Jl00aBHUTH B
pacmpenuey. Jlanee cuctemMa MpeayioxKHUT BHIOpATh THIT BbI30Ba mponenypsl (Puc. 4).

Tun Bb30EA X
I BbiSkIEATE NEpeq

() BrisbiEaTs nocne
") BeisbiBats BMeCTD

( BeIZEIEGTE BMECTO (C KOHTRONEM)

QK CmaeHa Cnpaeka

Pucynok 4 — BeiOop THma BbI30Ba.
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IIpy BBITONTHEHWH JIOTHKHA MPOTPAMMHOTO KOZAa KOMITWIJIATOP oOpaliaeT BHUMAaHHE Ha JAUPEKTHUBBI
KOMITWIISALIAY, YKa3aHHBIE SBHO Tepeln OOBSBICHHEM HOBOW MpoIenypbl Wid (YHKIUH. YKa3aHHbIE Ha
PUCYHKE 4 THITHI BBI30BA SBIISIFOTCS TUPEKTHBAMH KOMITHIIALUN ¥ OOBSICHSIOT KOMITHIIATOPY B KAKOW MOMEHT
BpEMEHH HEOOXOANMO HCIIOIB30BaTh MMPOrPAMMHYIO JIOTHKY PACIIHPEHHS, a B KAKAX PACITUPSIEMOTO MOITYIIA.
Pacmmpsiembii MOAyTb — 3TO 4YacTh OOBEKTa METaJaHHBIX (B JaHHOM cllydae JoKyMeHTa «Peammzarus
TOBapOB U YCIYI»), KOTOPYIO HEOOXOJUMO KaK-TuO0 MOIU(UIIMPOBATH WM JOMOJHUTH B PACHIMPECHUH.
JupextuBbl «BeI3bIBaTh niepeny / « BhI3bIBATH IOCIIE) YKA3BIBAIOT KOMITHIISATOPY, YTO HEOOXOAMMO BBITIOJHATh
KOMITIWJIALIAIO TIpoTieyp M (DYHKIMI M3 pacIIMpeHHs Iepe/Tociie BBITIOTHEHNS STUX K€ MPOoLeayp, JTud0
(YHKITMI U3 TUTIOBOTO perieHus. JJaHHbIe THITBI BBI30Ba MOJIXOAT, B CAyYasX, KOTJa He00X0 MO 100aBUTh
HEKOTOPYIO HOBYIO JIOTUKY, HE BHOCS U3MEHEHHUS B CYIIECTBYIOIIYIO. THUIBI BhI30Ba «BBI3bIBATH BMECTOY» U
«BrBI3pIBaTh BMECTO (C KOHTPOJIEM)» BBITIONHSIOT TPOIERyphl W (DYHKIIMH M3 PACIIMPEHUS TOJTHOCTHIO
3aMemias pacumpseMsie mpouenypsl u QyHknud. JlupektnBa «BbI3BIBaTE BMECTO (C KOHTPOJIEM)»
JOTIOTHUTENBHO KOHTPOIUPYET BCE MOCIACAYIOMINE BHECCHUS U3MEHEHUN B KO/ PaCIIUPIEMOro MOIYJIS.

B cooTBeTcTBMYM C ONMMCAHHBIM BHINIE, U1 TEKYIEH 3a1adul MOAXOIUT TUPEeKTHBa «BBI3BpIBAaTH TOCIHE.
[locrme BBIOOpa MUPEKTHBBI CHCTEMa aBTOMAaTHYECKH OOBSBUT HOBYIO MPOIEIYypY B MOJYJE PAaCIIUPEHUS
JIOKyMeHTa «Peau3anus TOBApOB U YCIyr», KyJda He0OX0IUMO BHECTH HY)KHYIO Ham Joruky (Puc.5).

&£MMocne ("NobasmTeKoMasnullevaTn™)
Gl Dpouenypa Pacml_ﬂoﬁaﬁnTbKnM mulledaT (KoMasnullewaTH)

f/ PacxomHas HaKIamHas

KomanpallewaTn = KomanmullewaTn.[oBasMTE ()

KomasnalleuaTn. oedTHMduraTop = "HoeagHaxnamgHag":

KomaunallewaTn. Ipencrasneswe = HCrp("ru = 'PacxonHas HaxnamHaa (Hosag)'");

KoMaunalleuaTn. O6paborunk = "VnpasnesnellevarenBKKmesT . Bunonsmre KoMasayllegaTn™

Komasnpalleuarn. Iposeprallpoeenesmallepenledaren = HE MNomesosaremmBKBrsosCepsepalloeTicn. PaspemmrellevareHenposeneHEHMX[OKYMEHTOE () 7
KomannallewaTn, HopAamoxk = 507

L Korenllponeoyps

&locne ("MegaTe ")
B Tpouenypa Pacmli,—[E‘-{ETbtMECCHBDE"hEKTDE, Napamerpulledary, Komnerumallewarsuxdopm, Obwexrulledarw, NapamerpuBueona)

Ecnv ¥npaenexnuelledaTen. HymuollegarareMaxer (Komnexumalleuarsuxdopr, "HoeamgHaxmapHaa") Torma
Vopasnesuelegaren. BusectrTabmrasrdilokymMe srB omne xwmm |
Konnerumalleda THRXFODM,
"HosagHarnmanHaa",
HCrp ("ru = 'Pacxonsad HaxnanHasa (Hosas)'"),
NegvareHosoiHarnanHot (MaccueCBeerTos, OBnexTulledaTH) ,

,
"OoxymesT . PeammsanmATosaposyonyr . HosasHaknanuas") ;
KomeuEcmm;

L Korenllponeoypu

PucyHnox 5 — PaciuimpeHHBII MOJlyJIb MEHEJDKEPA JOKYMEHTA «Peanu3anus ToBapoB U yCIyr».

Pacumpennas nmpouenypa «JlobaBureKomannpilleuaTi» orBedaer 3a mo0aBiieHWE HOBOW IMEYATHOM
(hopMbI B ciricok HocTynHbIX KinueHTy. [Ipornenypa «Ileuatsy BBITIONHSAETCS TOCIE BHIOOPA MOJB30BATENEM
nevyaTHOH (OpMBI M3 CIMCKAa M 3alycKaeT MNpoueAypy (OpPMHUPOBAaHHS W BBIBOJAA IE€YaTHOH (OPMBI
noJyib3oBatenmo. Jloruka ¢GopMuUpoBaHUS TIeUaTHOW (OPMbI OIUCHIBAGTCS B BBI3BIBAEMOHN (DYHKIIUK
«IleyarsHoBorHaxknagHoib.

st TOro 4ToOBl COXPaHUTh M3MEHEHUsS, BHECEHHBIC B CO3JIaHHOE pacIIMpeHHe HEeOOXOMMO HaXaThb
kiapumry «F7». Ilo yMomuaHuio, B MOMEHT CO3JIaHUS PACIIMPEHUS, OHO ABTOMATHYECKH CTAHOBUTCS
AKTUBHBIM W JUIsI IPOCMOTpA pe3yibTara pabOThl PacIIMPEeHUsT HEOOXOIUMO MPOCTO 3aUTH B KIMEHTCKOE
npwinoxkenue «1C: Ilpeanpustue», rae B CUCKE JOCTYIMHBIX NMEYAaTHRIX ()OPM JIOJDKHA MOSBUTHCS HOBas C
nmeneM «Pacxomnnas HakmagHas(HoBas)» (Puc. 6).
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+ Peannzauun TM3 u yenyr

PacxogHan HaknaoHan V\BP ~ | | 30BC ~ M3MEHUTE BMA CNEPELIAH. .. 7

I PacxomHan HaknanHan (Hosan) I - | x

AKT 0B OKa33HMIA yenyT CipykTypHoe nogpasasneqne Bug onepawm Cyn

3-2 [HaKknagHaA Ha oTNycK 3anacos) 0022 Peanusaunn (Tosapel,
0023 Peannzawn (Tosape:,
0024 Peanuzaun (Tosapel.
P-1 {@kT BRinonHerHex paboT, ¢ HOC) 0025 Peanusaums (Tosaps!

CueT-paKTypa 0026 Peanusaumn (Tosapel,

P-1 {@xT BRINONHEHHE!X paboT)

. . 0027 Peannsaumn (Tosapel,
KoMnnexT nokymenTos (peannssUmA Tosapos)
0028 Peannzaun (Tosape:,

& KomnnexT nokymeHTos (Ha NpUHTEp, PEanUsaLMRA TOBapoE) D029 Peannsaumr (Tosapel.

KomnnexT noKkymeHTos (pKkasaHue yenyr) 0030 Peanusaims (Tosape!,
. 0031 Peannzaumn (Tosapel,
B Komnnexr poxymenTos (4a npunTep, okasanue yomyr) 0032 Peannsaws (Tosapei,
HacTpansaemelit KoMANEKT AOKYMEHTOS 0033 Peanuzawn (Toeapel.
=5 0707 2027 TT.0040 0707 2027 170040 34 Peannsaun (Tosapel.

< 14.07 2021 10:26:17 14.07.2021 10:26:17 00000000035 Peannsaumr (Tosape!,

= 21.07 2021 10:56:22 21.07.2021 10:56:22 00000000036 Peannsaumn (Tosapel,

=k 28.07 2021 10:22:54 28.07.2021 10:22.54 00000000037 Peannsaus (Tosaoe!.

Pucynok 6 — JlononHuTenbHas HaKIaJHAas B CIIACKE TOCTYITHBIX MEUYATHBIX OPM.

PaCIHI/IpCHI/Iﬂ, Ha ILaHHI)II\/'I MOMCHT ABJIAIOTCA MNEPCAOBBIM HHCTPYMCHTOM B obnactu azarTanuu
MPUKIAIHBIX PEIICHHH M HCIOJB3YIOTCS TMPAaKTHYECKH BO BCEX 00JACTSAX MpOrpaMMHUpOBaHUSI Ha 0Oase
mwiardopmel «1C: [pennpusarue 8.3». Taxke pacmmpenns o0NerdarT MPOIECC UCIPABICHUS OIUOOK, TIPU
WX HAIMYMU B TUIOBBIX peJIM3ax IMPUKIAIHBIX pemieHnii. OCHOBHOE K€ Ha3HAYCHUE PACIIMPEHUH — 3TO
BO3MOXHOCTB 10padaThIBaTh KOH(PHUTYPALUIO KIUEHTOB, 0a3bl JAHHBIX KOTOPBIX PAcIoiaratoTcsi B 00JauHOM
cepuce «1C: Fresh» Bmaromapst paspaborurkam kommanuu «1Cy», 001acTh NMPUMCHEHHS pPACHIMPCHUI
MOCTOSIHHO YBEIWYMBAETCS, YTO COOTBETCTBYET MHUPOBOM TEHACHLMM Ha Hepexol K (YHKIHOHHUPOBAHUIO
OusHeca B o0Jake.
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P.A. Kanues, B.B. SIBopckuii

"1C: Kacinmopsin 8.3"miaargopmacel 0a3achblHAa THNTIK KOHPUIypanusiapAbIH KeHelTiMaepin
asipaey

by makanmaga "1C: fresh" 6yTTs! ki xy#ecine apuanran "1C: Kocimopsra 8.3"mmatdhopmacs
HeriziHge TUNTIK KOHQUrypauusuiapablH KeHEeHTIMAEpiH o3ipieyniH Herisri KeseHaepl MeH
HIOAHCTaphI KeNTIpireH. O3eKTiiK OM3HECTI ecernKe ay jKoHe ICKe achIpy JKYHeIepiHiH KYMbIC
icteyin IHTepHETKE aymapyFa aFbIMIarbl oJeMIiK OarmapiaHyMeH HeriznenreH. Ecenke amyas
OYJITKa OpHAJACThIPy OM3HECTEH COHFBI MalaNaHyllbiFa KbI3METTEPAIH KOJDKETIMAUIIIT MEH
YTKBIPIBIFBIH KaMTaMachl3 eTei. Ockl Makasaa CUMaTTalfaH aKapaTThl MPAKTUKAIBIK KOJIaHY
OyrTTa *KYMBIC icTedTiH busHecTiH KaxerrtimikTepi ymiH "1C: Kocimopea 8.3" mmatdopmacs
Herizinae TunTik KoagaHOabl MeNMIep I KeTUIAIpY xKoHe Oelimaey canachinaa xatbip. Ochl
MakaJjia asChIH/a Ka3ipri yakpITTa €H TaHbIMaJl KCHEUTIMACPAiH Oipi — Oacna HbICaHbI KacaJlIbl.
By keHe#Ty caThUIFaH Tayapiiap MEH KbI3METTEpre KYXKaTTaMaHbl PACIMICY JKOHE CaNbIK
ECEeNTLUIITIH paciMey MacerneciH memesni. KeHelTyneH xoHe TUNTIK KOH(PHUTyparusiiaH KOJIThI
KYpPacThIPYIbIH KaJaMJbIK MPOIECi, KOATHI OpbIHAAY TOPTIOIH ©3repTy SIIiCTepl JKOHE HErisri
0aliIaHBICTBI YFRIMIIADP KaPaCThIPhLIA/IbL.

Kinm ce30ep.: 1C, keHeUTIMIEp, KOHGUTYPALIUSHBI KOJIJAY, OVJIT, OHIIPICTIK ecell, KOCIIOPhIH,
moT-(hakTypa, THITIK KOHQUTYpaI¥s, THIITIK IIelIiM, Oacra HEICAHBI.

R.A. Kaliev, V.V. Yavorsky

Development of extensions of standard configurations based on the 1C: Enterprise 8.3
platform

This article describes the main stages and nuances of developing extensions of standard
configurations based on the 1C: Enterprise 8.3 platform for the 1C: Fresh cloud subsystem. The
relevance is due to the current global focus on transferring the functioning of accounting systems
and business implementation to the Internet. Hosting accounting in the cloud ensures the
availability and mobility of services from the business to the end user. The practical application
of the information described in this article lies in the field of refinement and adaptation of standard
application solutions based on the 1C: Enterprise 8.3 platform for the needs of a business
operating in the cloud. Within the framework of this article, one of the most popular extensions
at the moment has been developed — a printed form. This extension solves the problem with the
preparation of documentation for the goods and services sold and the preparation of tax reports.
The step-by-step process of compiling code from an extension and a typical configuration,
methods of changing the order of code execution and the main related concepts are considered.

Keywords: 1C, extensions, configuration support, cloud, production accounting, enterprise,

invoice, standard configuration, standard solution, printed form.
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HccaenoBanue BJIMSHUSA PeKUMA YUCTO (POCHATHOM 1IEJTOYHOCTH HA
MEKKPHUCTAIJINTHYI0 KOPPO3HI0O METAJLJIA MAPOBBIX KOTJI0B

CraThsl TIOCBSIIEHA WCCICAOBAHHMIO BIUSHUSA pekKuMa YHCTO (OchaTHOH IIEeTOYHOCTH Ha
BO3HUKHOBCHHE MEXKKPHCTAJUIUTHONH KOPPO3HMHM METajula IapoBBIX KOTJIOB. PaccMoTpeHbI
YCJIOBUSI OCYILECTBIICHUSI JAHHOTO PEKUMa, MPEATNOJaraliiie UCTOb30BaHne KaKk 0OBIYHOTO
tpunHaTpuiipocpara  NasPOs  kucmeix  docdaroB -  gunatpuiidpochar  NaHPOs,
moHoHaTpuiihochar NaH.P0s, a nrorma docdopHoit kucmorer HzP0s. Takke yumthiBaercs
menoyroe uucio ] u gocdarnoe yrciao @ KOTIOBOH BOJBI C ONpPEIEICHHBIMU YCIOBUSIMHL.,
MPHUBEICHBI MUHUMAJIbHBIC U MAKCUMaJTbHBIC 3HaUeHus /] u MO tipu pexume 4ucto hocdarHoit
MIEIOYHOCTA KOTJIOBOW BOABI, JO3UPOBKAa (ochaToB HATpHUA MPH PA3TUIHON KapOOHATHOW
KECTKOCTH TUTATEILHOW BOABI M JO3UPOBKA (OCHOPHOKUCIBIX PEareHTOB ITPH PA3TUIHON
ICJIOYHOCTHU OUTaTeIbHOMN BOJBI.

Knrouesvie cnosa: MeXKpUCTAILIUTHAS KOPPO3Hs, YUCTO (ochaTHBI PexkuM, KOTIOBas BOAA,
TpuHaTpUiipocdar, pocdarHoe YKCIO, MIETOTHOE YUCIIO, KAPOOHATHAS )KECTKOCTb.

Beeoenue

OCHOBHBIMH IPUYUHAMH, BBIBOJSIIIMMH U3 CTPOSI METAJIINYECKUE KOHCTPYKINHU U TEIUIO3HEPIreTUIECKOE
000pyZOBaHKE, a TAKKE YCIOKHSIOIMIMMHI YCIOBUS €r0 SKCIUTyaTalllH, €XEer0JHO SBIISIOTCS KOPPO3UOHHbIE
n3MeHeHus1. [laporeperpeBarenu OTHOCATCS K HanOoJiee MOBPEKAaeMbIM MOBEPXHOCTSAM HarpeBa Kotia. B
MPOIIEHTHOM OTHOILIEHHH 3TO BBITJISIUT CICAYIONIMM 00pa3oM: Ha JIOJI0 HapolieperpeBareineil mpuxoauTcs
710 56 % oT 00111er0 YKcia MOBPEXACHUH; TPYOb! TOITOUHBIX SKPaHOB /10 17 % 1 npoune NOBEPXHOCTH MOpsAKa
7 %[1]. CepbesHast OITaCHOCTh MEKKPUCTAIUTUTHOW KOPPO3HMHU 3aKITIOYACTCS B TOM, YTO TPEUIMHBI HAYMHAIOT
YIOIyOnsThCsT B HEJOCTYIHBIX OCMOTPY MeCTaXx — B MEXKIIOBHOM IPOCTPAHCTBE, 3a30pax MEKIY
3aBaJIbLIOBAHHBIMU KOHLAMH TpPyO M TrHe3namu OapaOaHOB M KOJUJIEKTOPOB. TaMm KOppO3Ms HauyMHAET
MIPOTEKATh C HEKOTOPHIM YCKOpPEHHEM. B HauanbHBI Neproji paspylleHHe MeTajula MPOUCXOAUT OYCHb
MEJUIEHHO, a 3aTeéM C TE4YeHHEeM BpPEMEHH CKOpPOCTh €ro pe3Ko BO3pacTaeT M MOXKET MPHHATH
KaracTpouyeckue pasMmepbl. B mpakTuke SKCIUTyaTallid M3BECTHBI CilyyaW, KOTAa 3TOT MPOLECC
3aKaH4YMBaJCs B3pBIBOM KoTia [2]. [ToaToMy akTyallbHBIM SIBIISICTCS 3aIIMTa U COXPaHEHHE OCHOBHOTO (hOHIa
METAJUIMYECKUX M3JCTHA W KOHCTPYKIHMH OT MPOTPECCHUPYIOIIEro KOPPO3HMOHHOTO  H3MEHEHHSI.
MHoro4ncIIeHHbIE MCCIIEJ0BAaHMS B JIAHHOM 00JacTH, MO3BOJSIOT CBOEBPEMEHHO M A(PQPEKTHBHO peIaTh
po0JIeMbl KOPPO3UHN METaJlJIa Pa3JIMUHBIX KATErOPH KOTI0arperaroB, He 00X0/11 BHUMaHueM OapabaHHbIE U
MPSMOTOYHBIE CBEPXKPUTHYECKOTO JIaBJICHUS. BO3HUKHOBEHHS MEKKPUCTAIIITHOW KOPPO3UN 3aBHCUT OT
COCTaBa KOTJIOBOH BOJIBI U MEXaHUYECKUX HANPSDKCHUH MeTalla.

Ocnosnas uacmo
J1s1 HaxOKIAEHUsl MyTeld CHUXKEHUS MEXKKPUCTAUIMTHOM KOPPO3UH, MPOBOJWINCH UCCIEIOBAHUS

BIIMSTHUS PA3JIUUHBIX PEKUMOB KOTIOBOW BO/IbI HA 00pa30BaHNE KOPPO3HOHHBIX TpemrH. OTHIM U3 CIIOCOO0B
CHIDKEHUS YCJIIOBUI BO3HMKHOBEHHS MEKKPHUCTAIIUTHON KOPPO3WH SBJIsieTcs Oe3HaKWIHasg paboTa KOoTia,
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KOTOPYIO CIOCOOEH oOecreunTh 4yucTo (ocharHbiil pesxkum. [Tpu 3ToM uckimoyaercs o0paboTka KOTIOBOH
BOJIBI KapOOHATOM HATPHA WM €KUM HATPOM, HO C JOOaBJICHHEM B BOY (DOCHOPHOKHCIBIX CONEl HATPHSI.

st 3TO# 1ienmy TpUromHbl Hapsay ¢ oObraHBIM TpuHaTpuidochaTtom NasP0s kucibie docdars
muHarpuiipochat NaaHPO4, mononatputihocdar NaH-P04, a unorna gochopnas kuciora HaP04 [3]. Mcxons
W3 TaKMX MMOKa3aTeiel BOJBI KaK IIEJIOYHOCTh U JKECTKOCTh, TIPOU3BOIUTCS BEIOOP Pa3HOro pojia BEIIECTB
WA cMecel paHee YIOMSHYTBIX PearcHTOB.

B pesynbrate rtuaponmsa TpuHarpuiipocdarTa, KOTOPBIM IPU JaHHOM pPEXUME 0053aTeIbHO
MPUCYTCTBYET B KOTJIIOBOH BOJIE, HAPSIY C INEIOYHON PEaKIUei Cpeibl MOICPKUBACTCS H3JIUIICK NOHOB
PO/, 4ro B CBOK Ouepeab INPEJOTBPAIIACT HAKMIEOOpa3oBaHME. B pesymprate THAPOJIH3a
TpuHaTpuiipocdara nomydaeTcs KaycTHUECKas colia

NasP0s + H.0 < Na,HP0, + NaOH @

C yBenuueHHEM KOHLEHTPALMHU COJEH CHWXKAeTCS CTENEeHb MX THMAPOJN3a, YTO 00ecrednBaeT
a/ICKBaTHBIN YpOBEHb KOHIEHTPALMHU ILNENOYM B KOHTEKCTE OOpa30BaHUsI MEKKPHUCTAIIUTHOW KOPPO3WH.
[TosToMy mpoucxonsiiee B HEIUIOTHOCTSAX KOTJAa yMapUBaHHE BOJBI, cojepikaieil ¢ocdaTHyro mienous,
MIPUBOJUT K [TOJIABJICHHUIO TMIPOJIN3A U CBSA3BIBAHUIO paHee 00pa30BaBILIETrOCs €IKOTO HaTpa M0 peakuuu [3]

NaOH + Na,HP04 = NasP0s; + H20 2

Bojia momHOCTRIO ymiapuBaeTcs, MONy4YuBIIHics B pe3ynbraTte ruaponnza NaOH- nukBumupyercs; B
ocTaTKe JMIIb TpuHaTtpuiidochaT — BEIIECTBO, HE NPEACTABIAIONICe OMACHOCTH MeTtamty. [lpu
MOJJICP)KAHUKM  TIOJI0O0OHOTO PeXKMa, 00aaroero 4ucto (ochaTHON MIETOYHOCTHIO, 00eCIeYUBACTCS
HEBO3MOXKHOCTh CKOIUICHHS BBICOKOTO YPOBHs THApokcuaa Hatpus. [Ipu 3Tom docdar HATpus MOKphIBaeT
[IOBEPXHOCTU METa/la TOHKOM YCTOMYMBOM K KOPPO3MM IUIEHKOW C LEJIbI0 IPEJOTBPALICHUS
MEKKPUCTAITUTHOW KOPPO3UH METAJIIIA.

PesynbTatel u 00CyxaeHUSA

VYcnoBust ocymecTBieHus pexxnma. [Ipu ocymecTBieHnn pexxnmMa 9ucTo GocdaTHOH MEeT0IHOCTH
IeI0YHOe YUCIo [/ (IeI0YHOCTh KOTJIOBOUM BOABI 1O ¢eHondTaneuny B nepecyere Ha NaOH, mr/n) u
dochaTHoe yrcino @ KOTIOBOH BOJIBI IOIKHBI COOTBETCTBOBATH COACPIKAHHIO B HEM TOJBKO TE€X WIIM MHBIX
cojieii hochopHON KHUCIIOTHI MPH MOJHOM OTCYTCTBUHU M30bITOUHOM mienouun [3]. [Ipu 3ToM HaOmromaeTcs
CIIeTytolIee OTHOIICHHE

[NaOH] _ 40 _
PO}~ 95 0,42 C)
NI
=042 @ 4)

Boruncnss takum oOpazom  gomyctumoe U anst ompeneneHHOro pekrMa KOTJIOBOM BOJIBI,
PUHUMAEeM BO BHUMaHue HM3WMHA npenen L[] = 9 mr/n. Takoe 3HaueHHE NPUBOJUT K HEBO3MOXKHOCTH
HaKWIIe000pazoBaHus, Tak kak pH dbocdarnoro pacrBopa mpu 3tom coctasiser 10. [Tpu nannom /] mpu @
> 22 mr/n PO4>, MuHMMU3UpYeETCs cojepkanue ruapokcuaa Hatpus. Co BpeMeHeM SKCIUTyaTalusi KOTJIOB B
peXUME «HYJIEBOM KayCTHUYECKOW» IIEJIOYHOCTH, IPOU30UJET YTOYHEHHE YKa3aHHOH MHWHMMaJIbHON
COCTaBJISIONIEH IETIOYHOI0 YHCiIa KOTIOBOM BOJBI.

Kontponp pexnma 9ucto GocdarHoN IENTOYHOCTH YaCTO MPUXOIUTCS BECTH HE MO INEJIOYHOMY
YHUCITY, a 0 O0IIEH MEeTOYHOCTH KOTIOBOU BOJIBI, IEPECUNTAHHOM Ha eKuid HATp. Tak, KOTJIOBas BO/Ia KOTJIOB
cpeanero (tem Oojiee HU3KOrO) JABJICHUs, a TaKKe BOAA YHCTBIX OTCEKOB KOTJIOB CO CTYNEHYAaThIM
HCTIApEHHEM JIIOOBIX JaBICHUHA OOBIYHO COAEPIKHUT ITOMHUMO €AKOrO HaTpa Takke COMy, TO €CTh He TOJBKO
nonsl OH", Ho 1 nonsl C03%. B HEKOTOPBIX Cilydasx KoTioBas Boja coaepxut He NaOH, a Tonbko coxy u
oukapbonar Hatpus (norsl C0s> 1 HCO*)[4].
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BB <icro docharmoit menousocTH, mpeamonaraetT MOAIEPKAHME B KOTIOBOH BOJE
TTOBBINICHHBIX 3HAYCHUH (PochaTHOTO Yrciia, a MIMCHHO:

1) JUTSL KOTJIOB 0€3 cTyrneH4YaToro ucrnaperus - ot 30 o 50 mr/n PO

2) JUIS CONIEHBIX OTCEKOB CO CTYNEHYaThiM ucnapenueM ot 50 1o 70 mr/n PO4* (mpu kpatHOCTH
yIapuBaHUs BOJBI MEXLy OTCEKaMH OKOJIO 3).

IIpu GompIeid KPaTHOCTH yIIapUBaHUA KOHIEHTPAIHS N30BITOYHBIX (ochaToOB B CONEHBIX OTCEKax
JIOJDKHA BO3pAcTH elie Ooliee BO M30CKAHWE HAPYIICHHS pPEKHMa B YUCTBIX OTCceKaxX. [IpW yKa3aHHBIX
KOHIIEHTpausx (ocdaroB B KOTIOBOW BOJE CO3AAIOTCS JOCTATOYHO ONAromnpwsTHbIC YCIOBHS IS
BBIMAJICHUSI HaKWIleoOpa3zoBaTesied B BHJAC NUIamMa; KpPOME TOro, oOjerdaercs COONIOJCHHE peKuMa
BCJICJICTBHE PACIIUPEHUS JUANa30HA JIOMYCTUMbBIX 3HAUEHUH MIETOYHOCTH KOTIOBOW BOJIBI [S].

B mpomecce skcrutyaranu  KOTIAa MOTYT YCTAHOBUTBCS PAa3lIUUHBIC COOTHOIICHUS MEXKITY
snauenusaMu @ u L] unn MO, BeIpaskeHHBIMM B MIJUIUTPAMMAaXx Ha JIUTp cooTseTcTBeHHo POsS n NaOH.

1. Ecmu [1]> 0,42®; MO >0,84 @, To B 3TOM ciydae Hapsry ¢ NasP0s B KOTI0BOI BoJIe
COJICPIKUTCS M30BITOUYHBIN THAPOKCH]T HATPHS, TO €CTh PEXKUM YUCTO (PochaTHON MIETOUYHOCTH KOTIOBOMH
BOJIbI HE BBIICPIKUBACTCSI.

2. Ecm 11]=0,42 @; MO = 0,84 @, To B KOTJIOBO# Bojie cofiepKuTcs uirb NasP0s.
Be3omnacHocTh Takoii BOJIBI B OTHOIICHUN MEXKPUCTAIUIMTHON KOPPO3UHU METalllIa Y)KEe OTMEUaIach BhIIIE.
OnHaKo MOJOOHBIN PEKUM TIOJJICPIKUBACTCS HA MPAKTUKE ¢ OOJBIIUM TPYIOM, TaK KaK YKa3aHHOE
cooTHoIeHue Mexay 1] u ® nerko HapymaeTcsl.

3. Ecmu 11] < 0,42 ®; MO < 0,84 @, To xotnoBas Boja couepxxkut Na;HPO4, wiiu NaHP04, mu6o
cMech 3TuX pocdaroB. Takol peKUM rapaHTHPYET OTCYTCTBHE MEKKPUCTAUTUTHOW KOPPO3UH METAILIA, HO
He obecreynBaeT MpeIOTBPAICHHS HAKUITEOOpa30BaHUS B KOTIIE.

4, Ecau @ >22 mr/an PO 1o 9<II] < 0,42 .

OTH COOTHOIICHHSI COOTBETCTBYIOT ONTHMAJIBHOMY PEXHMY 4YHUCTO (OC(aTHOM IIETOYHOCTH
KOTJIOBOM BOJIBI, KOTOPBIN TapaHTUPYET OJHOBPEMEHHO OTCYTCTBHE MEKKPUCTAUTUTHON KOPPO3UH MeTalia
Y HakumeoOpa3oBaHUs B KOTie. [Ipy 3TOM MIENIOYHOCTD KOTJIOBOW BOJBI HAXOAUTCS MEXTy MUHUMAIBHO U
MaKCUMaJIbHO JOMYCTUMBIMU TPEJIEeIaMU ¢ 3HAYCHUs, PACCMOTPEHHBIMU BbIlie. B Tabnuie 1 npuBeeHbI
BennuuHbl @, MO u [[], XapaKTepu3yOIIKe YCIOBHUS OCYIIECTRICHUS PEKUMA YUCTO (oc(HaTHOM MIEIOUHOCTH
KOTJIOBOM BOIBI [5].

Tabnuna 1 - MuHuMasbHBIE U MaKCUMaJIbHbIe 3HaueHus 11 u MO npu pexume 4ucto GochaTHom
MIEIOYHOCTH KOTIIOBOW BOJIBI

MuHuMAaJIbLHOE 3HAYEHHE MakcuMajabHOe 3HAYeHHEe
Konuenrpanus O6meii Obeii
docharos 3(I), mr/a | llesouHoro unciaa mesouHoCTH, ML HlesouHoro unciaa meT0uHOCTH,
PO4 I, mr/ax NaOH NaOH I, mr/x NaOH wr/n NaOH

30 9,0 22,0 13,0 26,0
35 9,0 22,0 14,7 29,4
40 9,0 22,0 16,8 33,5
45 9,0 22,0 19,0 38,0
50 9,0 22,0 21,0 42,0
55 9,0 22,0 23,0 46,0
60 9,0 22,0 25,0 50,0
65 9,0 22,0 27,0 54,0
70 9,0 22,0 30,0 60,0
75 9,0 22,0 32,0 64,0

AHanusupys NaHHBIE, JEIaeM BBIBOJ: IIPU OJMHAKOBOM KommdectBe - PO, mabmomarorcs
u3MeHeHus [[[Y Boabl, UTO AaKe MPU MOBBIIICHHBIX 3HAYCHUSIX @ yIpoUIaeT pealu3aluio JaHHOTO peKuMa.
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Takue 3HaueHus rpynmnsl GocdaroB momMoraroT yopaTh IIeI04b, BHOCUMYIO C TUTATEIbHON BOIOM.
W maxe ecnm skecTkas BoJla B Ka4eCTBE OXJaKIAIOIIEH HE TPUCYTCBYET B KOHEHCATOpaxX TypOWH, pean3anus
pexuMa 9ucTo GhochaTHOM METOTHOUTH 00SCIIEINBACTCS T00aBICHIEM TOJIBKO TpUHATpHiidochaTa.
[Ipu xapOOHATHOH KECTKOCTH MUTATEIBLHON BOIBI,
Ky = 0,038 LL/Ix, (5)

rae Jk =100/p;
P - IPOJIyBKA KOTJIA B MPOIIEHTAaX OT €ro Maponporu3BOAUTEILHOCTH) 100aBKa B BH/IE JUHATpUiBochaTa
YCIICIITHO CIIPABUTHCS C pean3aliii TaHHOTO PEKUMA.
CMech TaHHBIX BEHIECTB 00CCIIEUNBACT CPEIHHUN TTOKa3aTeb JKi, HO MPH €ro MOBBIIICHUH TpeOyeTCs
nobasaenne NaH>PO,4 niu naxxe NaszPOs.

Tabmuma 2 - Jlo3upoBka gochaToB HATPHUSA IPH Pa3TUIHON KapOOHATHO )KECTKOCTH ITUTATEIIBHON

BOJIBI
KapGoHaTHas KeCTKOCTh . Konnenrpanus PO,* Jlo3upoBKa
N Jo3upyemblii peareHt
NMUTATEIbHON BOJIbI, MI-3KB/JI MI/J1 docdaros, mr/n
IIpakTHYeCKHU MOJTHOE OTCYTCTBHE NazP04 2,47 4,27
0,038 Na;HPO4 3,71 5,60
0,154 NaH2P04 7,43 9,37

B Tabnuiie 2 ykazaHO KOJIMYECTBO JOZUPOBKHU Pa3in4YHbIX POchaTOB B MUTATEIBHYIO BOAY C YUETOM
ee KapOOHATHOH JKECTKOCTH (HeKapOOHATHAs KECTKOCTD JJIsl IaHHBIX BBIYMCIICHUI HE YUUTHIBaNach). Pacuer
BBINOJIHEH IIPH YCJIOBMHU 20- KPaTHOTO yIIApUBAaHUs KOTJIOBOM BOJIBI TPY HaIMuuu B Heil 50 mr/n PO, [6].

Tabnuma 3- Jlo3upoBka GpochOpHOKUCIBIX PEareHTOB MPHU PA3IUYHON HMIEIIOYHOCTH TUTATEIBHON

BOJIBI.
lesounocts MO, Mr-3kB/i Jo3upyemsblii peareHT Jo3upoBka, Mr/i
IIpakTH4YeCKHU MOJIHOE OTCYTCTBHE NasP04 4,27
0,0423 Na;HPO4 3,86
0,053 NaH:P0,4 3,14
0,0780 H3P0, 2,60

B tabuuiie 3 npuBeIcHBI BHIYUCICHHBIC 3HAUCHUS JI03UPOBKH (DOChaTHBIX PearcHTOB NPU HAJIMYUH B
MUTATEJILHOW BOJIE MIEJIOUEH U IIPAKTUYCCKH ITOJIHOM OTCYTCTBUH JKECTKOCTH; OCTAJIBHBIC YCIIOBHSI TE JKE, UTO
W U1 Ta0uIe! 2.

Buisoowi

Takum oOpazom, noOaBieHHE B KOTJIOBYIO BOAY KHCIHBIX (ochaTOB HATpHs IAeT BO3MOXKHOCTH
OCYIIECTBIICHUS JIAHHOTO PEXXHUMa, HECMOTPS Ha CYIIECTBEHHOCTD KECTKOM BOJIBI U3 KOHJICHCATOPOB TYPOUH
(tabmuua 2). 3xeck Oomblyto mpobiaeMy co31agT momnajanue eaKoro Hatpa (tadiauua 3).

K cpeiBy peanmzanuu M MOJAEP)KAHHUS PEKHUMa «HYJICBOH KayCTHUECKOW» IIEIOYHOCTH MOTYT
MPUBECTH HEOOIIBINIUE MOTAAAHUS JIECCTUILTMPOBAHHON BOIBI MJIH 3arPsI3HEHHBIX MPOJYKTOB €€ HCIapeHHSI.
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TpynHOCTh peanu3alid peKUMa YUCTO QocdaTHOW MIETOYHOCTH, 3aKII0YaeTcsi B TOM 4YTO, Ha
JIEKTPOCTAHIMAX MCIHOJb3YeTCd BOJA C IEPEMEHHBIM COCTaBOM, C KOJICOTIOIMMUCA IOKa3aTesIIMU
KapOOHATHOM KECTKOCTH, LIEIOUHOCTH M OKUCJIOB )Kele3a. B yacTHOCTH NpH MONBITKE OpraHU3aluy JaHHOTO
pexuMa Ha OTHOM U3 IIEKTPOCTAHIIUH, 3TO HE YAAJIOCh, axe npH go0aBieHur MOHOHaTpuiidocdara, B CBI3M
C YaCThIM 3arpsI3HEHUEM J100aBOYHOr0 AUCTUILIATA LIEIOYbIO.
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Ky6I'TY, Ne9, 2015.

3 3.I'nmaseipun C. A., I'maseipuna H. C., Acabuna H. H. Mertann Oy KbI3ABIPFBIII Ka3zaHIApJbIH aca
YKOFapbl TapaMeTpiIepAeTi HHTep-KPUCTAILTHS KOPPO3UACHIH a3aiTy sxonaapsl// Bectauk [1I'Y Ned, 2017. 130-
141c.
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6 Duukoneaus mo MammHocTpoeHuto XXL. [Dnekrporusiii pecypce]. Pexxum moctyma: https://mash-
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H.H.Acabuna

Ta3za ¢ocdarThl cinTijlik peskuMiHiH 0y Ka3aHABIKTAPbI METAJTBIHBIH KPUCTAJL aAPAJIbIK
KOPPO3USICHIHA JCEPiH 3epTTey

Maxkana Ta3za Qochar CUITUIN peXUMIHIH Oy Ka3aHABIKTAphl METAIBIHBIH KPUCTAUT apajbIK
KOPPO3UACHIHBIH TMaiiia 00MybIHA dCEPiH 3epTTeyre apHaiFaH. bysl peskuMii xKy3ere achlpy MapTTapbl
kapanaiieiMm NasP0s Tpmsommit ¢docdarbr peringe Koimuksi1 ¢docdarrapasr - Na,HPOs awnaTpwmii
docdare, NaH,P04 monocomudocdatein, ketize H3P0s pocdop KpIIKBUIBIH KOJJaHy Ikl KAPACTHIPAIBL.
Conpaii-ax, 11 cinTimik caHsl oHe Oenrimi Oip *armainapsl 0ap Ka3aHABIK CybIHBIH @ docdaT caHbl
eckepineni. Kazanapik CybIHBIH Ta3a GocdaTThl cinTinik peskumi ke3inge 1 xxone MO MUHHMAIIBI XKoHE
MaKCUMAaJJIbI MOHJIEpi, KOPEKTIK CYyIbIH OpTYpii KapOOHATTBl KEPMEKTIri Ke3iHJe HaTpuii
(dochaTTapbIHBIH MeJIIIEpPi )koHe KOPEKTIK CYIbIH SpTYpIIi cinTiiirinae Gocdop KbIIKBUT peareHTTepiHiH
MeJIIIepi KeNTipiireH.

Tytiinoi co30ep: Kpucraiiapanbik KOppo3us, Taza GocdaT pexumi, Ka3aHAbIK Cybl, TpuHaTpuiidocdar,
¢docdar cansl, CiNTLTIK caH, KaApOOHATTHI KEPMEKTIK.

N.N. Asabina

Investigation of the effect of the pure phosphate alkalinity regime on the intercrystalline
corrosion of steam boiler metal

The article is devoted to the study of the influence of the regime of pure phosphate alkalinity on the
occurrence of intergranular corrosion of the metal of steam boilers. The conditions for the implementation
of this mode are considered, which involve the use of acid phosphates, disodium phosphate Na2HP04,
monosodium phosphate NaH2P04, and sometimes phosphoric acid H3P04, as usual trisodium phosphate
Na3P04. It also takes into account the alkaline number A and the phosphate number F of the boiler water
under certain conditions. water.

Key words: Intergranular corrosion, pure phosphate mode, boiler water, trisodium phosphate, phosphate
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number, base number, carbonate hardness.
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OmnjesieTiH ayMaKTapAarsbl YIIOYPBIUTHI MilTiHA# ipreTac KYpblIbIMBIHBIH 0ip OYPBIIIBIH CO3BLIY
aiiMaFbIHIa OPHAJACTBIPYMEH FUMAPAT apKAJbIFbIH TEH30MEeTPHSIJIBIK 3epTTey

By makanana xejneHeH co3plly AedopManusuiapsl 0ap skapTeUlail eHAeNreH ayJaHaapAarbl
YmOypsIm Tl TimiaAil [preTactapablH KYMBICBIHBIH MOICNBIIK 3epTTeyiepi KapacThIPhLUIaIbI.
JKyMBICTBIH MakcaTbl maimanbl Ka3zdamapIpl Urepy Kes3iHIe TONBIPAaK KaOaThIHBIH KeJICHEH
nedopMalvsuIapbiH JaMbITY KE3iHJe 3epTTeNeTiH Ipreractap/ibiH OHICITCH HETI3NCPiHIH XKYK
KOTEPTilTIrH CeHIMII OaraiayAblH TEOPHSUIBIK JKOHE MPAaKTHKAJBIK HETi3AepiH Kypy OoJbIm
TaObuTagel. OCBl MakcaTKa JKeTy YIIIH CaHJBIK XOHE 3ePTXaHAIBIK MOJENbICY oIiCTEpiHiH
TipkeciMi KaxkeT Oonabl. KemnTereH 3eprreynep Tay MacCHBIHIH JKbUDKYBI MEH jkep OeTiHiH
nehopMaIMSICBIHBIH Tay-T'€OJOTHSUIBIK JKOHE Tay-KeH TeXHHMKAJIBIK JKaFJaiiapblHa TOyeIIUIIrH
aHBIKTayFa MYMKIHZIK Oepai. bynm MakamaHBIH Heri3ri uaeschl jkep O€TiHIH KeIJIeHEH
nedopMaIsLIIapbIHBIH XKYMBIC IIPOIIECIHE TOMBIPAK HETi3epiHiH KYK KOTePTIlITITiHIH 63repyiH
Oomxkay kesinme IpreractapinpiH YIIOYpBINTH KYPBUIBIMBIHBIH MiHE3-KYJIKbIHA dcep €Ty
3aHJBUIBIKTAPBIH KOJIJIaHy OOJIbIN TaObLIAbl. 3epPTXaHAJBIK JKaFaaiia 3epTTEIeTiH ipreTacThiH
OHJICJIETIH HETI3MEH ©3apa opeKeTTeCyiH aHBIKTay VIIiH 3epTTeneTiH IpreractapasiH
MOJIENIBACPIMEH TEH30METPUSUIBIK SKCTIEPUMEHTTED JKYPTi3isii.

Tytiin ce3dep: Monenbley, YIIOYPHIITHI MIIIHAI ipreTactap, eHACIeTiH ayMaKTap, KoJJIeHeH
CO3BUTY AeQOpMalusACh, HKBHUBAJCHTTI MAaTephal, TOIBIPAK IpPTreTachl, TEH30POMETPIIK
3eprreyiep.

Kewmip kabaTTapbIH urepy KesiHje, TilTi YIAKEH TEPEHIIIKTE e, )Kep OeTi e3repeli, HOTIKECIHE Tay-KeH
Ka30alapblHbIH YCTiHJEC OpHAJIACKaH FUMaparTap MeH KYpbUIbicTap aedopMmainusra Hemece Oy3bUTyFa
yusipaiinel. Fumaparrap MeH KypbUIBICTApABIH BIKTHMAJ 3aKbIMIAAaHYbl MEH OY3BbUIYBIH OOJIBIpMAy YIIiH
KOpFay HIapajapblHBIH YII TYPi KOJJaHBUIAABI — YHBIMIACTHIPYIIBUIBIK, KYPBUIBIM/IBIK-KYPBIIBICTHIK KOHE
Tay-KeH-TeXHUKABIK.

KoceiMia eHIeyniH FUMapaT NEeH KYpPBUIBICKA 3HUSHABI 9CEPiH apHabl KYPBUIBIMIBIK-KYPBUIBIC
MIapajapblH JKYPrizy apKbUIBl €Idyip TOMEHJeTyre Ooyia/ibl, OJapFa MbIHAJap >KaTajabl: MOHOJHTTI
TeMipOETOHHAH HEMECE apMaTypaJIbIK OOJIaTTaH JKacalFaH KeJIJICHeH OeNIIKTepIiH KYPbUIBICHI, FUMaPaTThIH
KeiHHEeH Typanay MYMKIHJAITIH eCKepe OTHIPHIN ipreTacTapiAblH KYPBUIBICBI-0OJIKKE, FUMapaTTapbl
Oeusikrepre Oeny oHe T. 0. OHAENETIH ayMaKTapAarbl FUMapaTTapibl KOPFAyIblH KYPBUIBIMIBIK KOHE
KYPBUIBIC IIapaiapblH TYPHIC TaHAay YIIiH, oJlapFa xep OeTiHiH AedopManusIapbiHbIH dcepiHe OalIaHbICTHI
nedopManysyIaHaThIH HET131ep/IiH KYK KOTEPTillITiri MEH HKEMJILJITiH HaKThl O0JDKAY YIIKEH Poll aTKapajbl.

KypbuteMapIK ipreTactTapAblH KOJIIAHBICTAFbl TYPJIEPiH Tajaay Heriznepai GyHAaMeHTTeyaiH AoCTypai
(dbopManapbIHBIH ONlapAbl UTEPUITeH ayMakTapAa MaijanaHy Ke3iHae Oipkarap KeMuIilikrepi Oap eKeHiH
KepceTesi.

Koraprina aiiTeuiranaapra OailaHbICThI )Kep OeTiHAeri KesqeHeH e opManisiapAblH SCepiH XKep YCTi
KOHCTPYKUMSUIApbIHA 3USH KENTIpMECTeH KaObUIAaWTBHIH FUMaparrap MEH KYpbUIBICTApAbIH OHTAMIIbI
IpreTacThlKk KOHCTPYKIHSIIAPBIH 331pJiey KaXeTTUTIr TybIHIaims [1].

JKYMBICTBIH ~ MakcaThI-@HJISNITEH  ayMaKTapja TONBIPaK  KaOaThIHBIH  KOJIJICHEH  CO3BLIY
neopManusIapelH  JaMbITy Ke3iHAe YIIOYpPBIIITHl HETi3AepAiH KapTbulail eHIENTeH HeTi3[epiHiH KYK
KOTEPTIIITITH CeHIMII OaraaayblH TCOPHUSIIBIK KOHE MPAKTUKAIBIK HETI3IEPiH KYpY.
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OTaHOBIK KOHE LICTENIIK FalbIMAAp JKYPri3reH KYpPBUIBIC KOHCTPYKIHMSIIAPHI MEH KYPBUIBICTApHI
CaJachIHAAFbl KEH TEOPISUIBIK JKOHE OSKCHEPHMEHTTIK 3€pTTeyNiep ONApIblH >KYMBICBIHAAFBl HAKTHI
KYPBUTBIMAAP/IBI €CENTeyTe Ta3a TEOPHSUTBIK KO3KapacThl KUBIHIATATHIH OipKaTap epeKIieNnikTepai KopceTei.

KonganeicTarsl 3epTTey 9IICTEpiH >KETUIAIpYMEH KaTap, Ka3ipri yakbITTa FBUIBIM MEH TEXHUKAHBIH
OapIiBIK canantapblHAa KeHIHEH KOJAaHyFa YIKeH MYMKIHIIKTEP Oap MOJENbaey 9MiCiH a3ipiey KoHe o/laH
opi IaMBITy ©3€KTi Macelie OOIIBIT TaObLTa b

WumxeHepnik KypbUTBIMAApAa MOACIBIACYAl KOJNJaHy TEOPHACHI MEH MPAaKTUKACHI OCBI 9ICTIH YJKEH
MYMKIHIIKTEpiH JKOHE acipece ecenTey TEOPHACHI dJli JaMbIMaraH jKaHa, KYpIeli, epeKile KoHe yKayarThl
KYPBUIBIMAp MEH KYPBUIBIMIApAbI jko0anayaarsl THIMAUTITIH Kepceteni. Kelbip xarmainapaa Moaenbaey
oflicTepiH KONJaHy Ken eHOEKTI KaKeT eTETiH XoHE KhIMOAT TYpaThIH 3aTTail 3epTTeyJiepl KEHIIIeTyre
HEMece TOJIBIFBIMEH MBI TacTayFa KOHE COHBIH apKachIHZA 3epTTey KYHBIH 5-10 ece a3aliTyFa MYMKIHZIIK
Oepei.

Fumapatrap MeH KypbUIBICTap Il XK00aIayaarsl MAaHBI3IbI Ke3eH-0YI1 )KYKTeMeHi KaObIIIaif ThIH FUMapar
3IIEeMEHTTepiHAer AedopManusIapabl, KepHEYyIep MEH KO3FalbICTapbl aHBIKTAY.

by minmerTepain Kypaemiiri, acipece jxobanay Ke3iHAe, CepPIiMIIIK IMeH WUKEMIUTIK TEOPHSICHIHBIH
3aMaHayH CaHJIBIK o/IiCTePiHIH )KOFaphl THIMILTITIHE KapaMacTaH, IKCIIEPUMEHTTIK 3epTTEeYIePai KAXKeT eTe/i.
3 MaHbBI3BI KUBIHIBIKTAP, MBICAIBI, MaTepuayl KYHIHIH TEHICYJICpiH Oelriiiey jKoHE Kyl IeH Oacka Ja
ocepJiepIiH KypAeni YileciMiHe YIIBIPalThIH KYPBUIBIMABIK 3JIEMEHTTEP/IH LIeKTiI KYHiH Oaranay KesiHze
naima 6onanbl, OYJ1 yakbIT ©Te Kele e opMalusiiap MeH 3aKbIMIaHYIapIbIH )KUHATYBIHA SKeIe/i.

On epekiie KacHETTEpre Me KOHE JJICKTPOTECH30METPHsI aJlaMHBIH TEXHUKAJIBIK KbI3METIHIH OapIibIK
cananapblHIa KeHIHeH KOJJaHbUIAIbI - MEXaHUKAJIBIK IamMaiap/Abl JISKTPIIK OJIIey 9JIiCTepi Ael aTalaibl:
nedopmarysiiap, KymTepaiH KO3FalIbIChl, KBICHIM, IIIAMaaH THIC JKYKTEMe MOMEHTTEDI, skuimikTep. Kypbuisic
cayllachlHJa KBICBIMMEH 3JIEKTPOTEH30METpHUsl KyphUIbic Oemmextepi meH anemeHtrepiHiH KKC rtammay
MaKcaTbIHJa KOJJaHbUIaAbl. TeH30emmeyai epekile >Karnainapia, MbICalibl, XOFaphl HEMece TOMEH
TeMmIeparypaiapia, KblTy KepHEYiH eJIeyli Koca alFaH/a; *KOFapbl BaKyyM, paJualus >KargaiiapbiHia,
KaApBUTBICTAD MEH CEWCMHUKAIBIK TpOoIecTep Ke3iHme JXypridei; aOCONIOTTI HOeNre >KaKblH KPHUOTEHMIIK
TeMIeparypa >karJaiibIHa KoHe T. 0.

DNEKTPOTECH30METPHUS DIICKTP OJIIey TEXHUKACHIHBIH OapiblK apTHIKIIBUIBIKTAPbIHA TOH. Oiey
CUTHAJIIaphl KYKaTTay HeMece KeiHHeH oHIey MaKCaThIHA a3y YIIiH TiKellel ecenTey YIIiH HeMece OKHFa
Ke3iH/e TiKeJel peTTey mpoluecTepi YIIiH OenTiieHreH mama peTinae Konnanbiianel. CoHpaii-ak, Kyp/eni,
0acKapbUIaTBIH KOMIIBIOTEPIIIK CBIHAKTAPIBI XKYPri3yre Oomajbl.

Tenszomempusnvix ApKanvik mypinoezi eUumMapam mooenboepimer IKCHePUMEeHmmiK 3epmmeynep

"Kypsbibic - Heri3" xyieciHiH OipiecKeH )KYMBICHIH Kapay Ke3iHjae Fumapar (Kypbuibic) Oip enmeMai
CoyJIelliK cxemara KenTipiyi. FumaparTeiy coynenmik Mozeli apHaiibl 93ipJICHT€H TEH30METPHSIIBIK COyJIeMeH
YCBIHBUIZIBI, OHBIH K00achl FUMapaT MOJICINIIHIH KaTaH CUIaTTaMallapblH €3repTyre, TaOaHbIHBIH OOWbIMEH
KaJbINThl OaiilaHBIC KBICBIMBIH OIIIeyTre, FUMapar MOJENiHIH opTypii OeJiKTepiHiH IeryiH (KecimyiH)
OexiTyre MyMKiHIIK Oepi. TeH30MeTpHSIBIK CayIIeHIH cXeMachl 1-CypeTTe KepceTiireH.

Mopensaix apkansik E = 0,71*10 H*cm2 cepmimai momyni Oap MIOpaFOMHHUAACH jkacanFaH |
TUTACTHHAIAP TIAKETi TYPiHJIE Kacall bl )KoHE op ITaCTHHAHBIH oJeMi 45 *6 cM. [lakeTke )xnHaFaH TakTazap
13 mykTene 7 OypaHmanpl KOCBUIBICTApMEH Oip-OipiHe MBIKTan OeKiTuIAl, OYII olapablH e3apa TalbIl KeTyiH
00JIIBIPMaIBl XKOHE MOJENBIIH KaXEeTTI KaTTBUIBIFBIH KaMTaMachl3 eTTi. FuMaparThiH coynernik MoAeniHig
JKaJIbl KaTTBUTBIFBI TTAKETTET] TaKTajlap CaHbIHA OaiylaHbICTI. AfiTa KeTy KepeK, TEH30METPHUSUIBIK COyIJIeHIH
nu3aiinel 2,1*108 H*cM2-re TeH uiny KaTThUIBIFBIH Oepe aiabl .

¥YcwiHBUIFAH ipretacTapaarbl y3bIHABIFEL 18,0 M ruMapar (0eniK) MOAENbIEHIeH OOBEKT peTiHIe
KaObUIHaHbl. TEH30METPUSUIBIK COYJEHIH IW3aiHBl KEH [Iuara3oHJa KaTaH HapaMeTpliepliH e3repyiHe
MYMKIHJIIK O€preHIKTeH, SKCTIEPUMEHTTEPIIH 9P CEPHUSICHIH/IA TYPAKTHI Y3bIHIBIKTAFbI FUMAPATTHIH YKYMBICHI
3epTTengi, OipaK TYpaKThl Hily KaTTBUIBIFEI O0ap (cyper 1).

Mopens napameTpiiepiHeH TaAOUFATHIHBIH NapaMeTpIIEpiHe JKOHE KepiCiHIle, MOAEbICY KEe31He aybICy
OYpBIH allbIHFaH KPUTEPHIIep HETi3iHJe YKCACTBIKTHIH ChI3BIKTHIK TEOPHUSCHIH KAaTaH CaKTayFa HeTi3JeNreH.
Juametpi 3 MM JKeTi TipeK TakTainacekl 0ap apKaiblK 1 3epTTeneTiH ipreractapra 2 cyhenai (cyper 1). 3
Tipek Takranapel 4 Oonar asKTapbl apKbUIbl 6 eJjIey apKaJblKTapblHa, OJapFa XXYKTEME YSIIBIKTaphl
XKaOBICTBIPBUIFaH KAIBINITH KbICHIM JKACAIBI.
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Cyper 1. 90° kecy Gypbiibl 6ap KOHYCTBIK MILIiHII ipreTacTap yIuiH TYNKUTIKTI ©3repeTiH uity
KaTThUIBIFEI 2,1*108 H*cM? GoNaThiH MOJENBIIK TEH30METPHUSIBIK CAYJIEHIH CXeMAachl

Kasipri yakeirra Kaply kadenpacsiana ka3danbl aymakTapAarsl NaianaHy CHIATTaMallapblH, aTaml
alTKaHJa YIOYPBIITE MINIHAI IpreTacTapibl aHbIKTAY MaKCaThIHAA 3€pTXaHANbBIK JKarmaiiga Oiperci
SKCHIEPUMEHTTED KYprizinyzae [2].

Konnanbuiran aneduerrep Tizimi

1 JKycynbekos A.)K. CtpourenbHble CBOHCTBa OCHOBaHUH (DyHIAaMEHTOB COOPYXEHUH Ha
noapadaTeIBaeMBbIX TEPPUTOPSX. — FeUTbIM - AnMaThl, 1996 1. - 127¢.

2 bazapor b. A. MoaenupoBanue pabOThI IEPCIEKTUBHBIX KOHCTPYKIUH (YHIAMEHTOB B YCIIOBHUSAX
moipabOTKHU YrobHBIX MecTOpoxaeHui Kaparanauuckoro pernona — Mounorpadus. ISBN 978-601-7160-
95-1 EUTH um. Akaa. K. CarnaeBa. Dxubactys. - 2017. — 135 c.
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TeH30MeTpUUYECKUE UCCIETOBAHUS 0AJTKH — 31aHUSI ¢ PACHOJI0KEHHEM OTHOT0 yrja
(pyHIaMeHTHOIi KOHCTPYKIMHU TPeYroJibHoi GopMbI B 30HE PACTs:KEeHUsI HA MoAPadaThIBaeMbIX
TePPUTOPUAX

B manHoOI1 cTaThe paccMaTpUBAIOTCS MOZIEIBHBIE HCCIIEOBAaHUS PabOTHI TPEYTOIBHBIX TTO popme
(yHImaMeHTOB Ha MOApabaThIBAEMBIX TEPPUTOPHUAX TPH TOPU3OHTAIBHBIX JehOopMaIlisx
pactsokenusi. Llenbio paboOTBl SIBISiETCS CO3JaHHE TEOPETHYECKHX M MPAKTHUYECKHUX OCHOB
HA/IGKHOM OIICHKH Hecylled CIOCOOHOCTH NOApadaThIBAEMBIX OCHOBAHWUH  HMCCIEAYEMBIX
(hyHIaMEHTOB TIPH Pa3BUTHH TOPU30HTAIBHBIX AeQOpMannii TPYHTOBOM TOJIIN TPH pa3paboTke
MOJIE3HBIX MCKOMaeMbIX. JIJIl JAOCTIKEHHUS] MOCTAaBJICHHOW LENH MOTPeOOBalIOCh COYETaHHE
METOAOB YHCJICHHOTO M JIaOOpaTOPHOTO MOJAEIHPOBaHHA. MHOTOUMCIICHHBIE HCCIIEAOBAHUS
MTO3BOJIMJIA YCTAHOBUTH 3aBUCHMOCTH CABIDKEHHS TOPHOTO MaccuBa W JeopMariiii 3eMHOH
MTOBEPXHOCTH OT TOPHO-TEOJOTHYECKUX ¥ TOPHO-TEXHUIECKHUX YCIOBHN MoapadoTku. OCHOBHAS
njesl JaHHOM CTaThU COCTOWUT B HCIIOJIb30BaHUM 3aKOHOMEPHOCTEH BIMSHHS FOPHU30OHTAIbHBIX
nedopmaryii 3eMHON MMOBEPXHOCTH Ha TOBEJEHHE TPEYTOIbHONW KOHCTPYKIUH (yHIAMEHTOB
MpH TPOTHO3€ W3MEHEHHs] HEeCYIedl CIIOCOOHOCTH TpPYHTOBBIX OCHOBAaHHWA B TIpoIiecce
nonpabotku. Jns  ompexaeneHuss  B3aMMOJIEHCTBUSL  HMccieAyemMoro  gyHmamenta ¢
noapadaTebiBAEMBIM  OCHOBaHHEM B J1a0OpaTOpHBIX  YCIOBHSIX  OBUIM  MPOBEACHBI
TEH30METPUIECKHE IKCIIEPUMEHTHI C MOJICTISIMH HCCIIEyeMbIX (DyHIaMEHTOB.

Kniouegvie crosa: MozaenupoBanue, TpeyroibHble 110 GpopMme (HyHAaMEHTHI, oapadaTbIBacMoe
OCHOBaHHUE, TOPU30HTAJIbHBIE Je(QOPMALK PACTHKEHUS, SKBUBAIICHTHBIM MaTepual, IPyHTOBOE
OCHOBaHHE, TEH30METPHUECKHE UCCIIEIOBAHUSI.

B.A. Bazarov, A.N. Konakbayeva, A.V. Mezentseva, R.V. Gevorkyan

Strain—gauge studies of a beam - building with the location of one corner of a triangular-shaped
foundation structure in the stretch zone on the undermining territories

This article discusses model studies of the work of triangular foundations in the form of mining
areas with horizontal tensile deformations. The aim of the work is to create theoretical and
practical foundations for a reliable assessment of the load-bearing capacity of the foundations
under study during the development of horizontal deformations of the soil layer during the
development of minerals. To achieve this goal, a combination of numerical and laboratory
modeling methods was required. Numerous studies have made it possible to establish the
dependence of the displacement of the mountain massif and the deformations of the earth's surface
on the mining-geological and mining-technical conditions of mining. The main idea of this article
is to use the regularities of the influence of horizontal deformations of the earth's surface on the
behavior of the triangular structure of foundations when predicting changes in the bearing
capacity of soil foundations in the process of mining. In order to determine the interaction of the
investigated foundation with the base being under-mined on in the laboratory, strain-gauge
experiments were carried out with models of the studied foundations.

Key words: Modeling, triangular foundations, undermining foundation, horizontal tensile
deformations, equivalent material, soil foundation, strain gauge studies.
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"ApcesaopMutran Temipray'" AK "Capan'maxracbiHbIH Ne 3 ayJaHBIHBIH CKHNTIK OKMAHBIHBIH
KOMIp KeTeprill éM FUMAPaThIHBIH KYPbLIbIC KOHCTPYKIUSJIAPBIHBIH Kal-KYHIH capanTaMajibIK
TeKcepy

By makanaga "ApcenopMurran Temipray" AK "Capan" maxtacsiabiH Ne3 aymaHBIHBIH CKHTITI
OKITaHBIHBIH KoMip KeTeprimt ©OM FUMapaThIHBIH KYPBUIBIC KOHCTPYKIMSUTAPBIHBIH TEXHHKAJIBIK
XKal-KyWiH HaKThl YCHIHBIMIAp Oepe OTBHIPBIN, erKel-TerKeilli TekcepyMeH Oaranay
KapacThIpbuIabl. TeXHUKAIBIK TEKCePY-KOHCTPYKIMSATIApAbIH MaiilaaHy camacelH, FUMaparrap
MEH KYpBUIBICTApAbl JKOHICY MEH pEKOHCTPYKUMSUIAYABIH OpPBIHABUIBIFBIH  aHBIKTAY,
aBapusUIap/IbIH ceOeNTepiH aHBIKTAy, KOHCTPYKIUSUIAPAbIH OoJanakTa MiHEe3-KYJIKBIH OoJpKay
MaKcaTbIHJIa FUMaparTap MEH KYpPBUIBICTapAbIH KOHCTPYKUMSUIAPBIH OaKbUIayJbl, CHIHAYIIBI,
TaNmayasl XKoHE Oaramayapl KaMTHTHIH IIporecc. Tekcepy JKypri3ylliH MakcaThl OOBEKTiHiH
KYPBUIBIC KOHCTPYKIMSUTAPBIHBIH KOTEprim KaOileTi MEH TEeXHHKAIBIK >Kal-KyHiH Oaramay
Oonbin TaObUTaABl. Makanaga TEXHHKAJBIK TEKCEPY OMICTepi, TEKCepy KYMBICTAPBIHBIH Ti3iMi
MeH Ke3eHJIepi aHbIKTaa(bl. KOpBITBIHIBIA KOHCTPYKIUSIIAP/IbI KYIIEHTY KaXXETTUIIr Typaibl,
coHJail-ak 00BEeKTIHIH JKail-KyHiHzeri OepinreH Mep3imae OOKaHATHIH BIKTUMAJl ©3repicTep,
TEXHUKANBIK TEKCEpyre OEpilreH TarchlpMara Coiikec FUMapaTThl HEMece KYPBUIBICTBHI KaiiTa
KaHapTy TypaJibl KOPBITBIHABI Oepinesi.

Tyiiin co30ep: FumapaTTapabl TeKcepy, KYpbUIBIC KOHCTPYKIHMSUIAPBIHBIH aKaylapbl, KYPbUIbIC
KOHCTPYKUMSUIAPBIHBIH ~ TEXHUKAIBIK JKai-Ky#i, TO3y Jlopexkeci, Oakpuiay Y3aKTBIFbL,
OY3BUIMaNTBIH 9/IiCTEPMEH CarlaHbl 0aKbLIay.

Kypbinbic MHXeHepl KbI3METIHJIETI KYphUIBIMAAPIIBI 3ePTTEY MEH CHIHAYABIH POi YIKEH MOHTE He.
Marepuanmapasl CbhlHAY HOTHDXKENEepl JKOHE KYPBUIBIMIAPIBIH JKYMBICBIH 3epTTey KoOanaymibFa
MaTepHanaap/IbH OEpiKTiri MEH KOJJJaHBICTAFbI XKYKTEMelep Typaibl Oenrii 0ip aknapar 6epeni. OHimaepai
OHJIIpyJie calaHbl aclanThIK OaKpLIay JKy3ere achlpbuIajbl, Oy OHIIpIC MOJIEHHETIH eloyip apTThIpyFa
MYMKiHZIIK Oepeni. ChIHAK oficTepi TachIMaiay Ke3iHe maiina OoNaThliH KYPBUIBIMIAPIbIH Kal-KyHiHaer1
KOCBIMIIIA ©3TepicTep/Ii aHbIKTayFa MYMKIiHJIIK Oeperi. JlalibiH FuMapaTTap MeH KYpBUIBICTap/bI KIUHAKTAyFa
JKOHE MakanaHyra KaOblIay Ke3eHIHIe OJ1ap/IbIH JKali-Ky#i Typaibl 00bEKTHBTI aKIapaTThl Ka3ipri 3aMaHFbI
eIIIIey TEXHUKACHIH Nailaany Ke3iHe FaHa aiyra 0oabl.

FumapaTTap MeH KYpbUIBICTap b MaliaaHy jKoHE KaiTa KYpy HMPOIECiHIE OIap bl TEKCEPY KAKETTUTIT1
TYBIHAM B, OYJI Ka3ipri yakpITTa 3aMaHayy >Ka0JIbIKThI KOJIJaHA OTBIPBIN *Ky3ere aceipbiiaabl. Ocblialiiia,
"FUMapaTTap MeEH KYpPBUIBICTapAbl 3€pTTe€y JKOHE ChIHAYBIHBIH'" KYpBUIBIC ~MaTepHaJlJapbIHbIH,
KOHCTPYKITUSUTAP/IbIH, FUMapaTTap MEeH KYPBUIBICTAp/IbIH KACHETTEPl MEH JKar/aiiblH Oaranay/iarel pelli eTe
30p. OHza 9pTYPJIi KYPBUIBIC O0BEKTITIEPiHiH KaFJaliblH SKCIEPUMEHTTIK 3epTTeYAiH SAicTepi MEH Kypalgaphbl
seprTeneal. Makanana OasHmaaraH MaTepual OKbIPMaHHBIH MaTeMaTHKa JKoHE (H3MKa, KYPBLIBIC
MaTepUaapbl ’oHE KYPHUIbIC MEXaHUKACHI CAJIACKIH/IA aJIFaH OUTIMiHE, COHIal-aK METaJll, TEMipOETOH KoHE
Tac KOHCTPYKIHSJIAPHI, aFalll )KoHE TUIacTMAacca KOHCTPYKIHMSIIAPHI Typajibl OUTIMIHE HETi3/eNreH.

Kernteren KypbuUIbIMIApAbIH KYpAEi K0OalbIK cXxemayiapbl Oap, COHIBIKTAH OJIAPMABIH CEHIMJILIITIH
TEOPHUSIIBIK TYPFBIAAH KETKUTIKTI CEHIMIUTIKIICH KaMTaMachl3 €Ty ©Te¢ KUbIH, Keiile MyMKIH eMec, OUTKeHI
KapanaibIM KYpbUIBIMAAp/AA J1a, 9JeTTe, XKOOAIBIK cxemallap 3epTTEleTiH KYPhUIBIMHBIH HAKTHI KYMBICHIH
iriHapa KepceTeii.
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Apnam3arThlH OacblHIa, €IIKaHAAal TeopusUlap MEH ecenTeyiep OonMaraH Ke3jie, ajaMaap TaOuFatr
KYIITepiMeH KopiHOEWTIH KaKTHIFBICKA TYCETiHIH OiIMei, e37iepi YIIiH TYPFBIH Vi calFaH, all Kapchliacy, €H
aJNIBIMEH, ayBIPIIBIK KYIITEPIMEH, OJIap KYPBUIBIMFA 9Cep eTill, 1IIKi KYIITep/i )Kacaipl, MaTepHuasabl Oy3yFra
YMTBUIATBIH, KYPBUIBIMIAFEI Oap KywTepi Oy3yFa ThIPbICAThIH KYLITEP OaliIaHbICHI.

Erep KypbhUIBIC OCBI KYIITEP i )KEHE ajica, KYPBUIBIC COTTI asKTalAbl. OUTIIeCe, aBapusiap, TINTI YIKSH
anattap 6ome1. Con Ke3eri KYpPBUIBICIIBUIAP YITiH JKalFbI3 HYCKAYIBIK SPTYPIIi KYPBUIBICTAPABI CAITy Ke3iH e
anraH Toxipubeci 6onapl. Toxipube, erep onap 63 GyHKIMUIAPBIH KaHaFaTTaHAPIIBIK JICHTEH e OpbIHaaca,
caJlbIHFaHHAaH Tepi yKcac HeMece YJKEHIpeK HbICaHIapbl caly MYMKIHAITIH YCHIHIBI, all aBapHsuiapAbIH
MBbICaNapsl KaTe MIeNIMIEPAiH KaliTaJaHybIHAH JKOHE OJIIIEMAEPIIH YIFalObIHAH CAKTaIbl.

KypbiisicTapabpl TEKCepy MEH ChIHAYABIH MaKcaTTapbl MEH MiHAETTepl

Kazipri yakpITTa KYpBUIBICTBIH KapKbIHIBI JaMybl - KYPBUIBIC OHIIpICIHIH THIMIUIIriH TyOereimi
apTTHIpyFa, IIbIFAPBUIATBIH OHIM CalachlH TYOereili KakcapTyFa, NaiJanaHy CEeHIMIUIIT JeHrediH
apTTBIPyFa, IIMKI3aT pecypcTapblH YTHIMABI DaianaHyfa, OpTYpil MakcaTTarbl FUMaparrap MeEH
KYpBUIBICTapAbl ecenTey, kobajay, caly >KoHEe MaiiiaiaHy YIIiH TyOereilsi skaHa TEXHOJIOTHsIAp MeH
omictepni )kacayra OalJIaHbICTHI.

Kazipri KypbUIbIC FBUIBIMBI MEH TOXKIpHOECIHIEe JKETEeKIIi ped TipeK JXoHe KOopmay KYPBUIbIC
KOHCTPYKUUSUIAPBIHBIH JKYMBICBIH MOJICNBACYAIH OPTYpJi MPUHIMNTEPIH KEHiHEH KOJNJaHyFa Heri3aeireH
SKCIIEPUMEHTTIK 3epTTEy 9/IiCTepiHE KATaIbI.

FumaparTap MEeH KypbUIBICTapAbl TEXHUKAIBIK TEKCEpy oJapAbl OOJKaHATBHIH PEKOHCTPYKLMAIAYFA,
oJlapAbIH MaianaHy carnacblHa KYMOH TYFBI3aThIH KYPBUIBIC KOHCTPYKIMSUIAPBIHBIH aKayJlapblH aHBIKTayFa
OaliaHBICTBI, FHUMapaTrTap MeH KYpbUIBICTap/Aarbl amarrapiaH Keilin, Kypbuibic - MoHTaxkaay
JKYMBICTapBIHAAFEl Y3aK Y3UTICTEH KeHiH KYpBUIBICTHI KaiiTa OacTtay KesiHme xyprizimemi. TexHHMKaIbIK
3epTTen-Kapayabl )KYpri3yre HerizaeMe TeXHUKaJbIK 3epTTeN-KapayFa apHaJIFaH TarcelpMa OoJIbIN TaObLIa b,
OHJa: 3epTTen-Kapaydbl KYpri3yre oliCTeMEapHAIFaH YOXKACP, PEKOHCTPYKIMSIIAYIbIH MaKCaThl,
PEKOHCTPYKIMSIAYIaH KEeWiH IIaMaMEH >OCHapliaHaThIH Mainanbl >KYKTeMelnep, Koija Oap maiaaibl
KYKTeMeTep, JKocTapiiay memimMaepi )koHe peKOHCTPYKIMsIIayJaH KeiiH maiiiajgany mapTTapbl KOpceTie .
Tanceipmaga coHaii-ak FUMapaTThl HEMece KYPBUIBICTBI KalTa KaHAPTY JKOHE JKOHJCY JKOHIHIET] )KYMBICKA
TapTy OOJDKAaHBIN OTBHIPFAaH KYPBUIBIC YHWBIMIAPBIHBIH MYMKIHIIKTEpi Typasiel, onapia 0Oap KypbUIbIC
MaTepraIapsl, TETIKTEP1 KoHe T. 0. Typallbl JepeKTepi KENTIpreH xKoH. 3epTTey OacTalFanFa JIeliH Tapuxu
Ke3eHIeri xobaay XoHE KYpPBUIBIC TOKIpHOECiH, KOJMAaHBUIATHIH KYPBUIBIMIBIK IICUTIMAEPl, KYPBLIBIC
MaTepHalIapblH 3epTTey KaKeT, OYJI 3epTTEJeTiH FUMapaTTap MEH KYpPbUIBICTAPIbI caly jKoHe Maijaiany
YaKbITBIH KAMTUBL. OETTE 3€PTTeY KYMbICTApPhl €Ki K€3€H 1€ JKY3€Te achIpbUIabl, SFHU.

1) anapIH ana HeMece KaJlbl TEKCEPY;

2) erKel-TerKenn Tekcepy.

Ocbl k00a7a erkei-Terkeln Tekcepy KYPBUIBIC KOHCTPYKIMSUIAPBIHBIH TEXHHUKAIBIK JKai-KyHiH
Oarayay VINIH TYNKUIIKTI HETi3[ENTreH MAJIMETTEepAl >KMHAy MakcaThlHaa skyprizineai. Ocekl 3epTTeyadiH
HETi31HJIe FuMapaTTap MEH KYPbUIbICTapbl KaliTa Kypy, COHJIaii-aK aKayJibl KYPbUIBIMIAPbI HBIFAUTY Ke3iHe
KYPBUTBIMIBIK IIEIIiM TaH1a1abl.

OOnexTiHIH Naliganany kai-KyHiHe >kanmel Oara OepieTiH, OHBI OJJaH opi MalAagaHy *oHE KYPbUIbIC
KOHCTPYKUMSUIAPbIH OakplIay >KOHIHIET! YCBHIHBIMIAp, COHAANW-aK KOHCTPYKLMsUIapAbl KYIIEHTy sKeHIHaer]
YCBIHBICTAp OepijieTiH FUMapaTThl HEMece KYPBUIBICTBI TEKCepy HOTHKeNepi OOWBIHINA KOPBITHIHIBI
KYPri3iAreH TEeXHHUKaIbIK TEKCEPYIiH KOPBITBIHIBICEI OOJBIN TaObUIafbl. KypbUIbIC KOHCTPYKUHMSIAPBIH
3epTTey OOMBIHIIA )KYMbICTap/Ibl OPBIHAAY KE31HE apHalbl )KypHaJ1apia aJIbIHFaH JepeKTepAiH KaTaH eceOiH
KYPri3y, 9pTYpii KYMBIC TYpJIEpiHE 3epTTEy aKTUIepiH peciMiey, akaynapabH GOoTO(GUKCAIMACHIH KYPrizy
KaXKerT.

¥3ak Mep3imi OakpuIayIapAbl OJ1apAblH MaKcaTTapbl MEH Ma3MYHBIHA Kapail 3epTTey yilbIMaapsl Hemece
naiananynsl YUsIMAAPIBIH KYLITEPl OpBIHAAYFA THIC.

JKanmer 3eprreynep OapbIchbiHIA KipIminn MeH OSTOHHBIH OEpIKTITiH NIaMaMeH Oaranay >Kypri3uiii.
3epTTeyaiH OChl Ke3€HiHAE TEeMipOETOH KOHCTPYKUMSUIApBIHBIH OETOH KabaTTapbhlHBIH O€TiHiH OepiKTiriH
anbikTayasl [OCT 22690-88 caiikec SKB Stroymopribor IPS-MG4.03 xone UK 1401 maTtepuanmapbIHbIH
OEpIKTIriH eNIIerilI XKYpri3ii.

JKyprizinren acmanThIK 3epTTEYNEpIiH HETi3iHAe FUMapaT KOHCTPYKIMSJIAPBIHBIH IKal-KYHiHIH
CHUIAaTTaMachl HAKTHIIAH B
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FumapatTeiy skail-kyii MeH )KYMBICHIH Oaraniay OpbIHAAIFaH KYMBICTapAbIH OapibIK Typiepi OoWbIHIIa
TeKcepy Ke3iH/Ie aJIbIHFaH JIEPEeKTeP/i XKaH-KaKThI TAIAAy apKbUIBI KYpri3iien.

Tekcepy ke3iHme TaOBUIFaH aKayjlap MEH KOHCTPYKIUSUIApABIH 3aKbIMIAaHYBl ONApIbIH FUMapaTThIH
KeTeprilmTirine, OEpiKTiriHe koHe NaiianaHy camacblHa dcepi TYPFBICBIHAH OaraaHIbl.

JKyprizinren 3eprreyiepiiH MaTepuanmapsl OOHBIHINA, COHAAW-aK FUMApaTTBIH HAKTHI JKal-KyHiH
Oaramay HOTIDKeNepi OoibIHIIA opOip KaFrmaiga KYpBUIBIC KOHCTPYKIMSUIAPBHIH KAJBIITHI XOHE Kayimci3
naiananypl KaMTaMachl3 €Ty JKeHIHJIeT] Iapanap d3ipJieHe .

TaObiFaH akaysiap MeH 3aKbIMIaHyIap/IbIH CUIIaThIHA, MAHBI3IBUIBIFBIHA )KOHE TapalyblHa OailIaHbICTHI
op TYpIi XKOHJEY KYMBICTAPhIH JXYPri3y, KEeKeJIeTeH JIeMEHTTepAl KYIIeHTy JKoHe T. 0. Ke3enesi.

FumapatTsl Tekcepy HOTHXKeNEpi TEXHUKAIBIK KOPBITBIHABI TYPiHIE peciMaenei.

KopeiThiHABIFa CchI30anap, cxemanap, (GoTocypeTTep *oHe 0acka Ja MUTIOCTPALMSUIBIK MaTepuaiaap
enrizineni. Kemekmi Matepuanmap skoHe T.0. KOCBIMITIaIapaa KeNTipiiaemi.

Erxeit-rerkeiini 3epTTeynep HeTi3iHae KYPhUIBIMAAPIBIH jKal-KYyHiHIH CHTTaTTaMachl HAKThLUTAaHAIbI.

KoncTpyKuusmapapl TEXHUKAIBIK TEKCEpy HOTHKENepi OOMBIHIIA KYPBUIBIC KOHCTPYKUUSUIAPBIHBIH
TEXHHUKAIBIK Kai-KyHiH Oaramay KeTeprim KalijeTi MeH maijaliaHy >KapaMIbUTBIFBI CaHATTaphl OOMBIHIIA
xyprizinmi. Canarrap OOWBIHINIA FUMapaTTap MeEH KYpPbUIBICTAPIBIH KOHCTPYKIHMSIAPBIH Oarajay
kputepuiinepi KP KH coiikec kaObuinanmer 1.04-04-2002 "rumaparrap MEH KYPBUIBICTAPABIH TEXHUKAJIBIK
XKal-KyWiH Tekcepy oHe Oaranay" BH3yalIbl KOHE acHanThlK TEKCEepyJep HOTWKECIHAE aHBIKTaJFaH
3aKpIMIap HETi3iHIe.

Bap akaynap MeH 3akbIMjaHyJapra OaiJIaHBICTBI KYPBLIBIC KOHCTPYKIUSUIAPBIHBIH TEXHUKAJBIK yKaki-
KYyHi onapiplH KeTepy KaOileTi MeH maiiianaHy >KapaMAbUIBIFBIH CHUIATTAUTHIH CaHaTTap OOMBIHIIA
AHBIKTAJIA IbI.

FumapaTTeiH TemMipOeTOH JKoHE Tac KOHCTPYKIMSIAphIHBIH HakThl xkail-kyii KP KH H.2 xone H.1
KeCTelepiHe COMKEC KYpPbhUIBIC KOHCTPYKIIUSUTAPBIHBIH TEXHUKAIBIK JKai-KYWiHIH Oec caHaThl OOMBIHIIA
Oaramannsl 1.04-04-2002:

KOPBITBIH/IBIJIAPHI:

1. Kereprim MammHa FUMapaTTapblHBIH TEKCEPIITEeH calMaK TYCETiH KOHCTPYKUIWSIIAPHIHBIH OachIM
Oediri KaHaratTaHapibIK karmaiiga skoHe KP KH cofikec 1.04-04-2002, II caHatThl Tac »oHe TeMip-OeTOH
xoHe | caHaTThl 00NaT KOHCTPYKIUSIAPBI-)KYMBICKA KaO1IeTTi.

2. Kereprim MammHa FuMapaTTapbl KOHCTPYKIMSAJIAPBIHBIH Oip Oelliri KaHaraTTaHapIIBIKCHI3 XKaFaaiina
00J1abl XKoHE OJIAapbIH MaiaaiaHy CeHIMILTITiH TOMEHIETETiH 3aKbIMIaphl 00Ia IbI:

— ot 13,0 M-Il caHaTTBl KeTeprill MalluHA ipreTachIHBIH XoHE *KaOBIHHBIH y4ackesepi (MeKTeyi-
JKYMBICKA KaOLIETTI KOHCTPYKITUSIIAP);

— FUMAapaTTBIH CHIPTKBI KaOBIPFAIApPBIHBIH Kipmim Kanmay ydackenepi-lll camar (mexTeymi-KyMbICKa
KaO1JIeTTI KOHCTPYKIHSIIAp);

- KaObIpra na”enbaepi) - I canar

(mrexTeyi )KYMBIC iICTEHTIH KOHCTPYKITHSLIIAP);

- TeMipOeToH KapHU3Ai Takranap-1Il caHar (mexTeym ®KyYMBIC iCTEHTIH KYPBhUIBIMAAP).

3. TeXHUKAIBIK KOPBITBIH/IBIHBIH YCHIHBIMJAPBIH CAKTAY XKOHE KYPhUIBIC KOHCTPYKIHSIAPBIH KOHEYTe
0aliIaHBICTBl JKYMBICTAPIBIH OPBIHIATYbIHA TEXHUKAJIBIK KaJaralayJbl jKy3ere acelpy kesinge Kazakcran
PecniyOnukachIHBIH KOJJAHBICTAFbl 3aHHamMacbiHa coiikec "ApcenmopMutran Temipray" K AK Ne3
ayJaHBIHBIH KOMIpP CKUNTI OKMAaHBIHBIH KOTEPTilll MAllMHACHI FUMAPATHIHBIH KOTEPTilll KOHCTPYKIUSIIAPbIH
Kayinci3 naiiagany Mep3iMine Keniiik oepineni [1].

Konnanbuiran oge0ueTTep Tizimi

1 CH PK 1.04-04-2002 OGcnemoBaHme U OLICHKA TEXHUYECKOTO COCTOSIHUS 3[[aHHI U COOPYKEHUH.
W3nanue oduimaibHoe.
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B.A. bazapos, A.H. Konak6aesa, T.I1. Cyunnuna, 1.b. Kamanos

JKcnepTHOE 00cIe10BaHIe COCTOSTHUS CTPOUTENbHBIX KOHCTPYKIui 31anust [IM yroinsHoro
NMoibeMa CKUIMOBOro cTBoJia paiiona Ne3 Ilaxtel «Capanckas» AO «ApceasopMutrana Temupray»

B nanHON cTaTbe paccMaTpUBaeTCsl OLEHKA TEXHHUYECKOTO COCTOSHHUS CTPOMTEIBHBIX
KOHCTpyKIui 3maHust [IM yroapHOro moabema CKHIOBOTO cTBosia paitoHa Ne3 IlaxTer
«Capanckas» AO «ApcemopMurran Temupray» IeTalbHBIM OOCIEIOBaHHEM C BBITaYeH
KOHKpPETHBIX pexoMeHnanuid. TexHuueckoe oOciieoBaHHEe — MPOLEcC, KOTOPHI BKIIOYAET B
ce0st KOHTPOJIb, UCTIBITAHHS, aHAIW3 U OICHKY KOHCTPYKIMWH 3IaHUN U COOPYXKCHHU B IEISIX
BBUSICHEHHS OKCIDTyaTallMOHHBIX KadeCcTB KOHCTPYKIMH, IeJIeCOOOPa3HOCTH pPEMOHTa W
PEKOHCTPYKLUMHU 3IaHUA U COOPY)KCHHUH, BBISICHEHHE IPUYMH aBapui, MPOTrHO3UPOBAHHE
MOBEJCHNsI KOHCTPYKIMH B Oyaymem. Llenbio mpoBeneHus oOcienoBaHusl SIBISIETCS OLCHKA
HECYIIUX CHOCOOHOCTEW M TEXHUYECKOTO COCTOSHUS CTPOUTENBHBIX KOHCTPYKLMI 0OBbeKkTa. B
CTaThe OMPEACISIOTCS METOABl TEXHUYECKOTO 00CIeIOBaHMS, TTEPeUeHb M TaIbl BHITIOJTHEHHE
pabor mo oOcnenoBaHui0. B BBIBOJax gaeTcs 3aKIIOYEHHE O HEOOXOAMMOCTH YCHIICHHS
KOHCTPYKITUH, TakKe CIPOTHO3WPOBAHHBIC HA 3aJaHHBIA CPOK BO3MOXKHBIC H3MCHCHHS B
COCTOSIHHSIX 00BEKTa, BO3MOXHOCTH PEKOHCTPYKITHH 3IaHUS WIH COOPYKEHHS B COOTBETCTBUU
C 33J]aHMeM Ha TeXHHYEeCKoe 00cieI0BaHMe.

Kurouesvie crosa: ObcnenoBanue 31aHui, 1ePeKThI CTPOUTEIHHBIX KOHCTPYKIIHA, TEXHUIECKOE
COCTOSIHUE CTPOMTENbHBIX KOHCTPYKIMH, CTENEHb MW3HOCA, IJIUTEIBHOCTh HaOIIONEHUS,
KOHTPOJIb KayecTBa Hepa3pyaloUIMI METOJaMHU.

B.A. Bazarov, A.N. Konakbayeva, T.P. Suchilina, I.B. Kamalov

Expert examination of the condition of building structures of the PM building of the skip shaft
coal lifting area No. 3 of the Saranskaya Mine of ArcelorMittal Temirtau JSC

This article discusses the assessment of the technical condition of the building structures of the
PM coal lifting skip shaft area No. 3 Mine "Saranskaya" JSC "ArcelorMittal Temirtau" by a
detailed survey with the issuance of specific recommendations. Technical inspection is a process
that includes monitoring, testing, analysis and evaluation of structures of buildings and structures
in order to clarify the operational qualities of structures, the feasibility of repair and reconstruction
of buildings and structures, finding out the causes of accidents, predicting the behavior of
structures in the future. The purpose of the survey is to assess the bearing capacity and technical
condition of the building structures of the object. The article defines the methods of technical
inspection, the list and stages of work on the survey. The conclusions give a conclusion about the
need to strengthen the structures, as well as possible changes in the conditions of the object
predicted for a given period, the possibility of reconstruction of a building or structure in
accordance with the task for technical inspection.

Key words: Inspection of buildings, defects of building structures, technical condition of building
structures, degree of wear, duration of observation, quality control by non-destructive methods.
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3amuTa oKpyxkamwulei cpeabl 0T 0TX0/10B MOTPedIeHus

PaccmoTtpens! npoGiemsl iepepaboTk TBepabix ObiToBBIX 0TX070B (TBO) B Kazaxcrane. Ha ocHoBe
IPOBEIEHHBIX  HCCIENOBAaHUMM  PEKOMEHAYIOTCS  IyTH  HMX  pelleHus  Ha  IpuUMepe
MycoponepepadatriBaromiero npeanpustas TOO «'opmopcepsuc-T» rtopoma Temupray. Omnwmcano
BJIMSIHUE OTXOZOB MOTPeOJICHUs] Ha Pa0OYMX TMOJHWIOHA W OKpyXaromryio cpeny. Ilpeamaraercs
YCOBEPLICHCTBOBAaTh y4YacCTOK COPTHPOBKHM OTXOIOB, a HMMEHHO, YCTAaHOBUTb OOOPYAOBaHHE LIS
nepepaboTKU IJIaCTHKA W CTEKJa, TeX OTXO0J0B, KoTopble ¢ 2019 roma 3amperieHo pa3Meliath Ha
nonuronax THO B PecniyOnuku Kazaxcran. YcraHOBKa JIMHUY )1 IEPEPaAOOTKU OTXOJIOB: JPOOJICHHE,
MOIiKa, CyIIKa 1 COOCTBEHHO caMa nepepadoTKa, a IMEHHO IepepaboTKa IIaCTHKA B TPAHYIIBL, & CTEKIIa
B CTCKJIOKPOLIKY. dusnyeckrue ¥ XUMHYECKHE CBOMCTBA IIIACTUKA M CTEKJIa ITO3BOJSIOT MpOXOaAUTh
NPAaKTUYECKH OECKOHEYHOE KOJMYECTBO IMKJIOB HMX MPOM3BOACTBA M mepepaboTku. OTKphITHE
nepepadaThIBAOLINX MPEANPUSTHI U UX OecnpepbiBHas paboTa MOMOTYT PElIUTh MPOOJIEMY U3JHUIIKOB
TaKUX OTXOJ/IOB, & B JaJIbHEHIIIEM OTKa3aThCsl OT MPOU3BOJICTBA HOBOTO CTEKIIA U TIACTHKA - 3TO JTydIlast
3a00Ta 00 OKpy>KaroIel cpesie U JadbHEHITNX MOKOJICHHSX JIF0 IEH.

Kurouesvie cnosa: omxoosl nompebaenus, nepepabomxa meepobix OblmMOblX 0OMX0008, OXPAHA
OKpYdIcaroweti cpeovl
Beeoenue

3arpsi3HEHMsI OKPYKalolIel Cpeibl MyCOPOM U OBITOBBIMH OTXO0/IaMH aKTyallbHast MpodIieMa JIIist BCEro
Mupa. OTXOABl 3aCOPSIIOT NPUPOAHYIO Cpeldy M HeOJIarompusTHO CKasbIBAlOTCS Ha e€ cocTostHu. Mycop
pasneraeTcsi Ha APYrue TEPPUTOPUH, 3arpsi3HIET MOUBY, BOAOEMBI, BO3AyX. CBaJIKM 4acTO MOKUTAIOT, U
MPOIYKTBI TOPEHUS 3arPs3HAIOT aTMocdepy. [ImacTuK U MOJIMATUIIEHOBBIE OTXOBI Pa3NIaratoTcs AECATKH JIET,
€XKEroJIH0 TEPPUTOPUU KOIMYECTBO CBAIOK yBennumBaeTcs. C KaKIBIM TOJIOM «3aKambIBaTbh» MYCOp Ha
MOJIMTOHAX CTAHOBUTCS Bce 10poke, nepepadoTka THO BbIxox U3 1aHHOI mpodiemsr [1].

TOO «l'opmopcepBuc-T» mpoBOAAT TONbKO MepBuuHyl0 copTupoBky ThO, a orcopTupoBaHHBIE
OTXO/IbI TIPECCYIOTCS U MPOAArOTCs Kommanusm 1o niepepadorke THO. Lenecoobpasuee ObL10 OBl YCTAHOBUTH
B aHrape o0opyoBaHue I NepepabOTKH IIaCTHKA U CTEKJIA, YTO Ha CETOIHS SIBJISICTCS OJHUM U3 Hanbosee
MEPCHEKTUBHBIX HANPABJICHUH, T.K. MHOTHE COBPEMEHHBIE MPEANPHUITUS HYKIAIOTCS BO BTOPUYHOM ChIphE
[2].

Ilepcnexmugul nepepadbomxu nracmuxa. baarogaps cBoum GU3NUIECKUM M XUMHUYECKHM CBOMCTBaM,
IUTACTHK MOKET MPOXOAUTH OECKOHEYHOE KOJMYECTBO LMKIOB MPOU3BOJACTBA U mepepadboTku. OTKphITHE
nepepadaThIBAlONINX MPENPUITHH W WX OecnpepblBHAas padoTa MOMOTYT PEUIMTh MPOOJIEMY H3JIHIIKOB
TUTACTUKOBBIX OTXOJIOB, & B JIaJIbHEHIIIEM 0TKa3aThCs OT IPOU3BOJICTBA HOBOTO TUIACTHKA - 3TO JIyulias 3a0oTta
00 OKpyXarolmed cpele W JaJbHEWIIMX MOKOJEHUsX JoAeld. TeXHOJOrus rpaHyIMpOBaHUS IUIACTHKA
JOCTaTOYHO TPOCTAa W HE CIWIIKOM 3aTpaTHa, MHOTME KOMIAHWHW CIICHHATM3UPYIOTCS Ha TepepaboTKe
TUTACTHKA B TPaHYJbL., MpeJuiaraeTcs OOeclednTh TOJUTOH COBPEMEHHBIM 00OpYyJOBaHHUEM TaKUM Kak;
mpenaep g u3MensyeHus: ThO, ¢noTaumonHas Moiika, ycTaHOBKA CYHIKM M 3KCTpyIep Ui MepepadoTKu
IUTACTHKA U CTEKJIA.
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CerofiHs TUTaCTUKOBasl TpaHylla — 3TO OCHOBHOW MaTepual Ui MPOM3BOACTBA Pa3IMYHBIX
IUTACTUKOBBIX H3CIHi, epepadoTKa MIaCTUKA B TPAHYIIbI MPOXOIUT MOITAIHO: COPTHPOBKA, APOOJICHHUE,
OYMIIICHUE W MPOMBIBKA, CYIIKa, HAarpeBaHue W (hopMHUpoOBaHWE IpaHys. [ OTOBbIC MIACTHKOBBIC TPAHYIIbI
M300paKCHBI Ha PUCYHKE 1.

Pucynok 1- [lony4yeHHbIE IIACTUKOBBIE IPaHYJIbI

Takol TpaHysIAT HAXOJUT MIPUMEHEHUE B PAa3IUYHBIX 00JACTAX: AJsl aBTOMOOMIBHOTO JTOPOKHOTO
MOKPBITHUS, JUIsI TEKCTUJILHOW MPOMBIIIICHHOCTH (OCHOBHAS YacTh HATIOJHUTENCH JJIsl BEpPXHEH OJCKIBI U
MOCTENILHOTO OeNbsi, KHUTAHCKOrO MPOW3BOJCTBA), BaThl, H3TOTOBICHUs dYepemuipl. [Ipu mo00aBKax
CTEKJIOBOJIOKHA, IMOJYYal0T KPBIIIKKM MOTOPOB IJIsl TPY30BBIX aBTOMOOWIIEH, MaHenW, Oamrepsl, BEpH,
W3rOTaBIUBAIOT NIIH(OBaIBHBIE a0pa3uBHBIE KPYTH. [loTyueHHbIE TIIACTUKOBBIE TPaHyYJIbl MOYKHO MPOAABATh
MPEANPHUITHAAM TI0 U3TOTOBJICHUIO TUIACTUKOBBIX M3JCIUI: YePEIHIIbl, TUIACTUKOBOW TOCYIbI (Ta3bl, BEIpa,
IBCTOYHBIC TOPIIKU U TH).

Ilepcnexmugvl nepepabomku cmexna. ExeromHo B KaszaxcraHe WM3roTaBIMBaeTCsi OKOJO OJHOTO
MuWIIHapaa OyThUIOK, HO Bcero 3% IOCTyNaeT co BTOPHUYHOM mepepaboTKU. A IUIIOCOM CTEKJIOOYTBUIKH
SIBIISICTCS €€ BO3MOYKHOE MHOTOKPATHOE HCIOIb30BaHue. ECITU B MPOM3BOICTBE HOBBIX U3/ICNTUI HCIIOB30BATh
Bcero b 10% 0051, TO MOXKHO CHU3UTH ITOTPEOJICHUE TPUPOTHOTO Ta3a Ha 3%, UTO CHU3UT Ce0ECTOUMOCTh
KOHEUHOU mpoayKiuu. CTEKISIHHOE BTOPCHIPhE MO3BONISIET 3KOHOMUTH MPUPOIHBIC PECYPCHI, U HE TOJBKO
ra3, HO ¥ W3BECTHSK, KATBIHHUPOBAHHYIO COJTY, TICCOK.

Crexio He pasznaraeTcsi Ipu 3aXOPOHEHHH, OHO XPYIKOE W ero 0o0il mpeacTaBiseT ONacHOCTh s
YeNoBeKa, JKUBOTHBIX M pacTeHHd. CTEKIO SBISETCS IOTHOCTHIO IepepadaTbiBaeMbIM MAaTEepHAJIOM,
BTOPHUYHOE €ro HCIOJNB30BaHUE - OC30TXOMHBIA TPOIECC, YTO CHWKACT HETaTHBHOE BO3ACHUCTBHE HA
OKPYKAIOIIYIO TPUPO/LY.

Takum o0Opa3zom, yTuiausaius U mepepaboTka OTXOJOB CTEKJIa HeoOxoauma JJiss oOecCreueHUs
9KOJIOTHUYECKON 0€30IaCHOCTH, COXPAaHEHHS TPUPOIHBIX PECYPCOB U Y ISIIEBICHUS TIPOU3BOJICTRA POTYKIINU
U3 CTEKJIA.

[Mpouecc yTunu3anuy cTekia MPOXOAUT B HECKOJIBKO 3TANOB: MEPBBIA 3TO cOOP OTXOAOB CTEKIA y
HaCeJIeHHsI, IPEANPHUITHI U opranu3anuii. Ha ropojackux cBaimkax GopMHUPYIOTcs OONBIIME MAacChl TaKHX
0Tx0/10B. Ha mepepabartbiBaroieM ydyacTke cOOpaHHbIE CTEKOJIbHBIE OTXOJIbI TPOXOIAT MEPBUUHYIO MOUKY U
copTHpOBKY Mo Kiaccam. COpTHpOBKa camas TpyJloeMKas paboTbhl, TaK Kak BBITIOJHACTCS BPYYHYIO Ha
IBUXKYIIeMCsl KoHBelepe. [lociie pasgenceHus 1Mo I[BETY CTEKOJIbHBIM OOW MOABEpPraeTcs M3MEIbUCHUIO B
JPOOMIIBHBIX arperaTax v MpOCEUBAHUIO C COPTUPOBKOM MO (PpaKIfHsiM.

Pucynok 2- Crekno6oit
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BrironHo u o4eHb yno0HO, YTO 00OpyAOBaHHE HEOOXOAMMOE IS MepepadOTKH CTEKIa B KPOLIKY,
MOWKH, COPTUPOBKH U APOOIEHUS IOAXOIUT TOXKE 000PYAOBaHKE, YTO U IJIs IepepabOTKU IIaCTHKA.

bu3Hec o npou3BOACTBY CTEKJIA MU CTEKJI000s SIBIISCTCA IPUOBUIBHBIM, 3a CYET BBICOKOTO CIIpoca
W HEOONBIION Ha TEKYIMMH MOMEHT KOHKypeHUuH. CTekIo00H MOXXHO NpoJaBaTh MNPEIUPUATHIM TI0
M3rOTOBJICHUIO CTEKJIA, CTEKJIOBATHI U T.11. B manpHeliem MoxHO nproOpecTy 000py10BaHUE IS OIYIEHUS
W3JeNUi U3 CTeKIIa - IUIaBUIIbHYIO eub. Ha mociieanem sramne mpoucXoauT IUIaBKa HOATOTOBIEHHOTO ChIPhsI
B CHENHANBHBIX MJIaBUJIBHBIX Ileyax, IAe MPHU BRICOKOH TeMIepaType OTXObI IPEBPAIIAIOTCS B OHOPOJHYIO
CTEKJISTHHYIO MacCy ONpenesIeHHOTo 1BeTa. M3 3Tol Macchl U (POPMHUPYIOTCS HOBBIE CTEKIISTHHBIC HU3ICITHSL.
[IponyKuyst MOKET N3rOTaBIMBATHCS KaK IMOJTHOCTHIO U3 CTEKOIBHOTO, TaK U ¢ J00ABICHUEM ONpPEIEIEHHOTO
KOJINYECTBA UCXOJHBIX KOMIIOHEHTOB: KBapIlEBOTO MeCKa, U3BECTH U COJIBI, HO JO0aBIIsIsl CTEKI000H MOXKHO
3aMeHHTh 110 40% o0mieii Maccel. [loaToMy, pH MONHOW peanu3aluy NpeniaraeMblXx MEpPONPHUITUH, CPOKH
OKYTIaeMOCTh MOTYT OBITH OT 8 70 24 MecsIeB, B 3aBUCHMOCTH OT pa3Mepa NMepBOHAYAIbHBIX KaTUTATbHBIX
UHBECTULIUH.

Buibpocul buoeasa na noaueone ThO

IIpu cxknanupoBaHuy TBEPABIX OBITOBBIX OTXO0B Ha IIOJIUI'OHE, IPOUCXOJUT OMOTEPMHUUYECKHI ITPOLIece
pacnaza OpraHM4ecKHX COCTABIISIOIIMX OTX010B. KOHEUHBIM MPOAYKTOM 3TOrO Ipolecca sBJsieTcs: ouoras,
COCTOSIIINI U3 METaHa U JMOKCU/IA YTIIEPOAa, a TaK )Ke COICPIKUT Maphl BOJIbI, OKCHJI YTIIEPO1a, OKCUIBI a30Ta,
aMMHaK, CEpoBOAOPOI, (beHOJ'I 1 B HC3HAYUTCJIIbHBIX KOJIMYCCTBAX APYIrUe€ NNpUMECH, 06J1a):[afoume BpCaAHBIM
IUIS1 3A0POBBSI YENIOBEKA U OKPY’KAIOIIEH Cpelibl BO3IECHCTBUEM.

Pacuer BhIXO#a Onoraza HpPOW3BOAMTCS Il YCIOBHH aHA’3pPOOHOTO PaslOKEHHUS C MOCTOSHHBIM
BBIJIeieHeM MeTaHa (9Ta (asza pacmajga HacTymaeT MPUONM3HUTENBHO 4Yepe3 JIBa Tojla MOCie yTHUIIN3alUuH
otxojoB). [lmst pacuera Brixona Omorasza ¢ nmonmurona ThO npumensieTcst «MeToanka 1o pacdeTy BEIOPOCOB
3arps3HSIOLINX BEIIECTB B aTMOC(HEpY OT HOJUIOHOB TBEPBIX OBITOBBIX OTX0Z0B» [3].

ConepxaHue OpraHMYeCKOM COCTaBIAIONICH W COACPKAHHME JKUPOMOAOOHBIX, OCIKOBBIX U
YTJIEBOIOMOMOOHBIX BEIIECTB B OpraHWKE OTXOAOB OepyTcs Mo MeToamke, Tak Kak B Ja0OpaTOPHAX
KazaxcraHa 3TH KOMIIOHEHTHI HE OIIPEICIISIOTCA.

VY nenbHBI BBIXO OMOrasza Ipyd METAaHOBOM OpPOKEHUH OTIpeeNsieTcs Mo hopMyIie:

Q. =107 x Bx (100 - )= (0.92x K +062xV +034x 5)

rane  Qw - yIenbHbBIN BRIXOJ OHorasa, KI/Kr,
R - comeprxaHne opraHMuECKON COCTABIIIOMIEH B 0TX0AaX, Yo,
K - coneprkanue KUPONMOJOOHBIX BEIIECTB B OPraHUKE OTXOAOB, %,
VY - copepkaHue yrieBoIono00HbIX BEMIECTB B OPraHUKe OTX0/0B, %o,
b - congeprkanne OEIKOBBIX BEIIECTB B OPTaHUKE OTXOOB.
Beixox Onorasa 3a roj, OTHECEHHBIH K OJJHOW TOHHE OTXOJI0B, ONPEeNeIIsieTcs Mo GopMyIie:

p o= Sw g

¥ t o2

r1ie tosp - IEPUOJ TOTHOTO COpaKMBAaHUS OPTraHUIECKOW YaCTH OTXOJIOB, TO/I.

Jlis ompejeneHust Nepuojia MOJHOrO COpaXKMBaHMSI OPraHUYECKOH YaCTH OTXOJOB MCIIOJIb3YEeTCs
sMnupudeckas Gpopmyna:

10248
i =

oy 301986

1€ Trenn - TPOJODKUTENBHOCTD TEIUIOTO MIEPUO/IA F0JIa B paHOHE CTPOUTEILCTBA MOJUTOHA, JTHEH,

tep renn - CpPEIHSISL M3 CPEHEMECSYHBIX TeMIIEpaTypa BO3AyXa B paliOHE CTPOUTENHCTBA MOJUTOHA 32
TeIbli nepuon roaa, °C.

Y nenbHBIe MacChl KOMITOHEHTOB OMOTa3a, BEIOpAckIBaEMbIE B TOJI, OIIPENEISIOTCS M0 (popmyote:
Cse.-: i # P}m

F_. =
fak 100
rae Py, - ynenpHBIE MacChl KOMITOHEHTOB OMOTasa, BRIOpAChIBAEMBbIE 32 T'0Jl, KI/TOHH OTXOJIOB,
Ceec i - KOHIIGHTpAITUH KOMITIOHEHTOB OMorasa.
MaxkcuManbHbIe Pa3oBbIe BEIOPOCHI i-TO KOMITOHEHTa OMorasa ¢ Mojaurona (I/C) OIpeneNstoTcst 10

dhopmye:
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F_. L
.= mxz X]_CIE
T, X 24 %3600

rzae Y D — kon-Bo aKTUBHBIX CTaOMIIBHO TEHEPUPYIOIIUX OMOTa3 OTXO/I0B, TH.

BastoBbie BBIOPOCHI i-T0 KOMITOHEHTA OHoTras3a ¢ MoauroHa (T/romx) onpeaessieTcs mo Gopmyie:

G, = M, x ax365><24><3600+E:><365><24><36DD <107
12 12x1.3

r7e a — IePHUO TEIIOTO BPEMEHH T'o/la B MECSIIax,
b — mepuox xo0AHOTO BpeMeEHH rofia B MeCsIax.

IIpy WCTONB30BaHMK PACUYETHOTO METOJa HWHBEHTAPHU3AIMH BBHIOPOCOB, MPUHUMANH CIEAYIOIINI
CpeIHECTATUCTHYECKUI coCTaB Ouorasa:

Tabmuna 1-Cocras Ouorasa

Csec iy %
HammMmeHnoBaHne KOMIIOHEHTA
(BecoBast KOHIICHTpAIIHSA)

Merau 52,915
Tonyon 0,723
AMmunak 0,533
Kcumnon 0,443
Yrnepoaa okcua 0,252
A3oTa THOKCH] 0,111
dopmabaeruy 0,096
OTHIOEH30IT 0,095
AHTHIIPHU]T CEPHUCTBIN 0,070
CepoBoaopo 0,026
Hroro 55,264

Jarnee npeacraBneH pacueT OMorasa, BBIIEISIONETOCS B aTMOC(epHBIN Bo3AyX OT rmosmrona ThO.

OmpenenseM yaenpbHBIA BBIXOJA Ouorasa (B KT OT OJHOTO KI' OTXOJOB) 3a IEPHOJ €r0 aKTHBHOTO
BBIJEJICHHUS:

Quw=10"°x60%(100-47)%(0.92x2+0.62x83+0.34x15)=0,185712 Kr/Kr OTX.
Haxomum miepriop motHOTo cOpaXuBaHMsI OPTaHHYECKOW YacTH OTXOJIOB:
tegp, = 10248 / 210* (13)°%01%6 = 22 49 net

OnpenenseM KOTUYECTBEHHBIN BBIXOJ OHWOTasza 3a rojl, OTHECEHHBIH K OJHOW TOHHE 3aXOPOHEHHBIX

OTXO/0B:
Py, =0,185712 /22,49 * 10° = 8,26 KI/T OTXO/I0B B IO

OnpenernseM yelbHbIe MAaCChl KOMIIOHEHTOB OMOrasa, BRIOpackiBaeMbIe B IO (IMOKCH]T YTIIEpo/a, KakK

HEHOPMHUPYEMOE BEIIECTBO, U3 PACUETOB yIAISIETCS):

Tabnuma 2 - Y nenpHble MacChl KOMIIOHEHTOB OMorasa

Csec iy % PYZI i
HaumeHoBaHME KOMIIOHEHTA
(BecoBast KOHIICHTPAIIHSI) KI/T OTX.
Meran 52,915 4,819495
Tonyon 0,723 0,065851
AMMmuak 0,533 0,048546
Kcunon 0,443 0,040348
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Yriepoaa okcu 0,252 0,022952
A3oTta n1uokcun 0,111 0,010110
dopmanbaeru 0,096 0,008744
AHTHIPH CCPHUCTHIN 0,070 0,008653
DTUndeH301 0,095 0,006376
CepoBoaopo 0,026 0,002368
VYriepoaa THOKCHT 44,736 4,819495

Tabnuma 3 - KonmndyecTBo cTabMIIbHBIX TEHEPUPYIONUX OHOTa3 OTXOJI0B, T/TOI:

roJIbl 2006-2018 rr.
TOHH 538196,87

OmnpenensieM CyMMapHbIe MaKCUMaIbHO-Pa30Bbie BEIOPOCHI OHOrasa
2021 r.:
Muare = (8,26 *538196,87)/(210*86,4) = 245,01 r/cek
BajtoBbie BBIOPOCH i-T0 KOMITOHEHTa OHOTa3a ¢ MOMUronHa (T/To) onpeenseTcs mo Gopmyie:
Mo = 245,01*((5*365*24*3600)/12+ (1*365*24*3600)/(12*1,3))*10° = 3714,35 1/ron
B TOM yncIe M0 KOMITOHEHTAM:

Tabnuna 4 - KoHieHTpanus KOMIOHEHTOB Ouorasza Ha 2021 .

Ha3Banne xomnoHeHTa C% Bri6pocsr 2021 1.
Omorasa BECOBAasi KOHIIEHTPAIUs r/Ccex T/TOJ
Meran 52,915 129,6470 1965,4483
Tonyon 0,723 1,7714 26,8548
AmMuax 0,533 1,3059 19,7975
Kcumon 0,443 1,0854 16,4546
Yrnepoaa okcua 0,252 0,6174 9,3602
A30Ta JTUOKCHI 0,111 0,2720 4,1229
dopmabaeru 0,096 0,2352 3,5658
DTHUI0EH301 0,095 0,2328 3,5286
AHTHIIPHU]T CEPHUCTBIN 0,07 0,1715 2,6000
CepoBonopon 0,026 0,0637 0,9657
Bceero 135,4023 2052,6984
2022 r.:

Muare = (8,26 *573557,05)/(210*86,4) = 261,11 r/cek
BasioBsie BBIOPOCH i-T0 KOMITOHEHTa OHOTa3a ¢ MOMUrona (T/To) onpeenseTcs mo Gopmyie:
Miar = 261,11%((5*365*24*3600)/12+ (1*365*24*3600)/(12*1,3))*10° = 3958,43 1/rox
B TOM uncIe M0 KOMITIOHEHTAM:

Tabmuia 5 - Konnentpanms kommoHeHToB Ouorasa B 2022 1.

HazBanne koMnoHeHTa C% Bri6pocs 2022 1. 3a 6 Mecsies
ouorasa BECOBAas KOHLICHTpaLUs r/cex T/TON
Meran 52,915 138,1664 2094,6032
Tonyon 0,723 1,8878 28,6194
AmMmuak 0,533 1,3917 21,0984
Kcunon 0,443 1,1567 17,5358

Yrnepona okcup 0,252 0,6580 9,9752
A30Ta THOKCH 0,111 0,2898 4,3939
dopmabaeru 0,096 0,2507 3,8001

DTHUI0EH301 0,095 0,2481 3,7605
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AHTHIIPU]T CEPHUCTBIN 0,07 0,1828 2,7709
CepoBoaopos 0,026 0,0679 1,0292
Bcero 144,2998 2187,5868

Hccnenoanne aHaim30B Mpoo Bo3ayxa, 0ToOpaHHbIX Ha rpanuiie C33, CBUACTEILCTBYET O TOM, YTO
KOHIIEHTPAIMH 3arps3HSIONINX BEIIECTB B aTMOC(EpHOM BO3AyX€ paiioHa paclONIOKEHHS MOJIUTOHAa He
mpeBbIIaloT ycraHoBieHHBIX [IJIK mmst armocdepHOro BO3AyxXa HH TO OJHOMY U3 HHIPEIUEHTOB.
CrnenoBaTellbHO, MOXEM CHACIATh CIACIYIOIIUNA BBIBOJ: 3arpsS3HCHHUE aTMOC(EPHOTO BO3JyXa B PE3yJbTare
3axopoHeHus oTxoqoB Ha nonurone ThO TOO «IopaopcepBuc-T» OTHOCHUTCS K JOMYCTHUMOMY YPOBHIO
(k03¢ pumHeHT, yIUTHIBAIOIIHIA CTETIEHB S0JI0BOTO PACCESHUS 3arpsI3HIONINX BemlecTB B atmochepe K. paBen
1,0).

Pacuer BEIOPOCOB 3arpsA3HSAIONIMX BEUIECTB B aTMOC(hEpy, B TOM YHCIIE BEIOPOCOB OT PabOTHI IEYU MPU
C)KUTaHUH OTXOZOB, BEIOPOCOB OT paboT ¢ rpyHTOM Ha nosuroHe ThO, oT pa3rpy3Ku 30JI01IJ1aKa Ha ITOJIUTOHE
TBO u 6uoraza Ha nonurone ThO moka3zain, 4To TaHHBIE HE MPEBBIIIAIOT MTPEIETBHO - JOMYyCTUMBIX 3HAYCHHIH.

Buvi6oowi

B cOOTBETCTBUU C TIOCTABIEHHBIMU 33a4aMH UCCIIEIOBAHUS MTOJIYYEHBI CIEAYIOLIUE PE3YyIbTaThL:
1) BhlIsBIICHBI OMACHBIC M BPEAHBIC (PAKTOPBI, KOTOPBIE ACHCTBYIOT Ha pabOYMX MOJIUTOHA U

OKPY>KaloILyI0 Cpemdy;

2) HccnenoBanbl aHanu3bl IPOO BO3yXa, OTOOpaHHBIX Ha rpaHuiie C33 1 caMOM MOJIHUIOHE.
KoHueHTpanmu 3arps3HsoLX BeIEecTB B aTMOC(hEpHOM BO3/1yXe HE IPEBBILIAIOT
ycranoBieHHbIX [1J[K, 3arps3aenne atMochepHOTO BO3IyXa B pe3yNIbTaTe 3aX0OPOHECHUS
otxoz0B noTpedaenus Ha nonmurone ThO TOO «"opmopcepBuc-T» OTHOCUTCS K IOTYCTUMOMY
YPOBHIO;

3) IlpeanokeHO yCTaHOBHUTH B aHrape sl epepaboTKU OTXO/I0B HIpeaep 1 u3MenbueHus ThO,
(IIOTAIIMOHHYIO0 MOMKY, CYIIKY U SKCTPYAEp IS MepepaObOoTKU TUIacTHKA U cTekiaa. Cpok
OKYIIaeMOCTH JaHHOT'O MPEUIOKEHHS 10 2 JIeT.
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otxoj10B. PecrryOnukanckast koHdeperckas. Actana 2018r.

3 Meropuka 1o pac4eTry BEIOPOCOB 3arps3HSIONINX BEIIECTB B aTMOC(epy OT MOJIUTOHOB TBEPABIX OBITOBBIX
orxoaoB. Ilpmkaz k mpukasy MHUHHCTpa OKpYXKalolleld Cpeasl W BOIHBIX pecypcoB PecmyOmuku
Kazaxcran ot 12.06.2014r. No221

A.A. Yepnsiena, B.JI. Jlextmen, T.C. Kannapoga, E.C. Knumenkosa
Kopmaran opTanbl TYTHIHY KANABIKTAPbIHAH KOPFay

Kazakcranma xartel TypMbICTHIK KamasikTapabl (KTK) eHaey mocenenepi KapacThIpbLiajbl.
JKyprizinren 3eprreyiep HeriziHae oJjapAsl IIEHmy Kojaapbl Temipray KajgachbIHAarbl
«lopaoopcepsuc-T» XKILC kanaplKTapsl eHAEy KOCIMOPHBI MbICANbIHAA YCHIHBUIABL. TYTHIHY
KaJJBIKTaPBIHBIH IIOJIMTOH KYMBICIIBIIAPEI MEH KOpIIaFraH oOpTaFa ocepi CHUNaTTajFaH.
KanmeIkTapapl CypeINTay ajlaHBIH JKaKcapTy, aram aitkanma, 2019 xeuigan 6acran Kazakcran
Pecmy0nukachIiHAa ONUTOHAPFa OPHAIACTHIPYFA THIHBIM CAJIBIHFAH KAJIBIKTapbl IJIACTHK TICH
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LIBIHBI OHACYTE apHaJFaH jKa0IbIKThl OPHATY YChIHBIIAAbL. KanapikTapas! KaiiTa eHaey JKeliciH
OpHATy: YcakTay, JXyy, KemTipy >KOHE HaKThl ©HJACYHiH 631, arall alTKaHga IDIacTMaccaiaH
TyHipmrikrepre, MBHBIIAH MIBIHBI YuOTEpiHe oHAey. llmactmMacca MeH oWHEKTIH (PM3HKAaIBIK
XKOHE XUMHSJIBIK KaCHETTepi oJlapAbl OHIIpY MEH OHACYiH LIEKCi3 AepiiK HUKIiHEe MyMKIHIIIK
Oepeni. OHOEY KOCIMOPHIHAAPBIHBIH AITBLTYHI JKOHE OJapIbIH Y3MIKCi3 )KYMBIC iCTeyl OCBIHIal
KaJJIBIKTApJIbIH apTHhIK KaIJBIKTAPhl MOCENECiH MIeNIyre KeMeKTeceli, ajn OojamakTra »XaHa
IIBIHBI MEH IIIacTMAacca OHJIPiCiHeH 0ac TapTy KopIlaraH opTa MeEH aaaMiapiblH OoJjarak
ypIakTapsl YUIIH €H *KaKChl KAMKOPJIBIK OOJIBIN TaObLIa b

Hezizei coz0ep.: mymuiny Kanovikmapul, Kammuvl mMYpMulCIblK Kal10bIKMapovl 6H0ey, KOPUIAEaH
Opmantsl Kopeay

A.A. Chernysheva, V.L. Lekhtmets, T.S. Kapparova, E.S. Klimenkova
Protecting the environment from consumer waste

The problems of processing solid household waste (MSW) in Kazakhstan are considered. On the
basis of the studies carried out, ways to solve them are recommended on the example of the waste
processing enterprise Gordorservice-T LLP in the city of Temirtau. The impact of consumer waste
on the landfill workers and the environment is described. It is proposed to improve the waste
sorting site, namely, to install equipment for the processing of plastic and glass, those wastes that
since 2019 are prohibited from being placed at landfills in the Republic of Kazakhstan. Installation
of a waste recycling line: crushing, washing, drying and the actual processing itself, namely the
processing of plastic into granules, and glass into glass chips. The physical and chemical
properties of plastic and glass allow for an almost infinite number of cycles of their production
and processing. The opening of processing plants and their continuous operation will help solve
the problem of surpluses of such waste, and in the future to abandon the production of new glass
and plastic is the best concern for the environment and future generations of people.

Key words: consumer waste, processing of municipal solid waste, environmental protection
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The development of e-commerce in Kazakhstan in the post-COVID period

The article discusses the main aspects of the development of e-commerce in the Republic of
Kazakhstan during the COVID-19 pandemic, as well as the main advantages of this type of
commerce over the traditional one. In addition, the importance of the role of state regulation of
this economic phenomenon is emphasized with consideration of the legislative framework as its
main tool, including the Law "On Advertising", the state program "Digital Kazakhstan 2020" and
"Roadmap for the development of e-commerce in Kazakhstan until 2025". The theoretical
foundations of e-commerce, including its main types, as well as the development strategy
proposed by the state are considered. To show an increase in the growth rate of transactions in the
field of electronic commerce, statistical data based on the report of large audit and consulting
companies, including PWC, was analyzed. As a result, the authors proposed the main conclusions
regarding its potential, and also developed recommendations for maximizing the potential of e-
commerce at the state level.

The novelty of the research lies in the fact that despite the rather rapid pace of development of the
bottom sphere in recent years, the issue needs to be systematized and the main priorities of its
development are determined, which was attempted in this article.

Based on the results obtained, the main conclusion of the study is that the potential of e-commerce
is not fully used, and recommendations on tax regulation of transactions in this area are also
proposed.

Keywords: e-commerce, COVID-19 pandemic, digital Kazakhstan, entrepreneurship, digital
literacy, retail, electronic data transfer (EDI), electronic funds transfer (EFT).

Introduction

The ubiquitous impact of digitalization is radically changing the way people, business and the state
interact. The new stage of global development is characterized by the movement of data across national
borders, as a result of which the nature and models of international trade are changing. Despite the existence
of electronic commerce for many years, the current scale of these operations is incommensurable with the
previous ones. In addition, the emergence of online platforms has radically changed the rules of the game,
causing a transformation of the processes of doing business. The e-commerce market has no geographical
boundaries, and its subjects are forced to function in almost identical conditions.

At the same time, continuous consolidation processes in Kazakhstan's e-commerce market organizations
are making it more difficult for new local enterprises, particularly small ones, to enter the industry. Kazpost
JSC, one of Kazakhstan's leading e-commerce companies, has been attempting to integrate Internet orders
within Kazakhstan for several years. The government of the Republic of Kazakhstan is taking steps today to
improve the infrastructure of information and communication technologies as part of the Digital Kazakhstan
initiative, which will help to increase demand for e-commerce services and commodities. At the same time,
Kazakhstanis began to purchase items from international Internet vendors in greater numbers. In this context,
Kazakhstan must encourage local enterprises to participate in the e-commerce industry and establish
circumstances that will allow them to compete more effectively. The state's participation is crucial in this
regard.
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In the period of COVID-19, the development of the e-commerce domain became especially important, as
the digitalization of buy-and-sell processes was seen as the only possible way for the businesses to reach their
customers.

The subject of the study. The market volume and the GDP contribution of e-commerce throughout the
pandemic.

The object of the study. The digitalization process of the Kazakhstani market implemented in compliance
with the ‘Digital Kazakhstan’ state programme.

The aim of the article — to study the current share of e-commerce in the Kazakhstani market as well factors
contributed to its expansion following the coronavirus outbreak.

In order to achieve the aforementioned aim, the following objectives were set:

e  Tostudy the legislative ground of e-commerce, including the state programme ‘Digital Kazakhstan’;

e  To study the distinctions of various e-commerce categories;
e  To highlight the statistical data on the growth of e-commerce in the last two years;
e To point up growing possibilities of both businesses and customers in the e-commerce era.

Methods and materials

Primarily, theoretical methods such as those of the statistical analysis and classification were used for
completing the article. In order to analyze the data, the quantitative method was used.

Main part

In Kazakhstan, e-commerce is regulated by by-laws as well as amendments and additions on electronic
money approved in 2010. The legal field of e-commerce in Kazakhstan will significantly increase the business
environment of the information field, attract investment from the member countries of the Customs Union.
The Law of the Republic of Kazakhstan No. 508-11 "On Advertising," enacted on December 19, 2003, declares
that it applies to relationships arising out of the actions of persons and legal organizations creating, distributing,
placing, and utilizing advertising on the Republic of Kazakhstan's territory. [1]. Advertising can be transmitted
through any methods, including internet advertising, according to the legislation. This sort of advertising is
distinct in that it is directed towards an indeterminate group of people who are connected to the internet.
Individual sites, catalogs, search engines, journals, articles, adverts, hyperlinks, banners, advertising pages,
interactive films, games, as well as sending e-mail, are used to provide information about goods and services
to achieve various goals of the advertiser on the Internet. The characteristic of Internet product promotion is
the duality of their state and behavior. A website may be both an object and a subject of advertising, actively
pushing an advertising appeal and influencing customers. At the same time, the site is a unique information
resource that was built and operates on the basis of another vital information product - software.

From the standpoint of Kazakh legislation and the economic substance of the notion, not all of the above
instruments have all of the characteristics of advertising. With the growing usage of banner exchange networks
on the Internet, practical challenges arise as well. The employment of "banner networks" is a successful and
effective technique of advertising goods, despite the fact that it usually violates the republic's present
legislation. In this situation, banner advertising will be available simply as a link on the resource owner's
server, but the banner itself will be placed with the advertiser. The owner of an Internet resource may get
undesired advertising (for example, advertising of sexual services) as a result of completing a contract and
giving a space for an advertising platform for products and services. As a result, such advertising may appear
on legal portals.

Currently, the development of Kazakhstan's Internet market is stimulated by the state program
"Information Kazakhstan - 2020" [2]. E-commerce became possible with the advent of public information
resources. The use of special technologies, such as EDI (Electronic Data Exchange, or Electronic Data
Interchange) and EFT (Electronic Money Transfer, or Electronic Funds Transfer) for forwarding invoices,
invoices, orders, etc. for purchase and sale in electronic form has been called "E-commerce”. With the
development of user practice, the meaning of the term "E-commerce" expanded: credit cards and telephone
banking were also recognized as forms of e-commerce [3] (Dudin, Shakhova, 2019). Various categories of e-
commerce can be distinguished such as follows: [4]

113



BECTHUK KUY Ne 2 (37) 2022 e.
Pa3den 4. «CoyuanbHO-2yMaHUMapHble HayKu SKOHOMUKa»

[ business-to-consumer (B2C) — sale of goods or services by a company to individuals;

[ business-to-business (B2B) — trade relations between companies;

[ business-to-government (B2G) — trade relations between public institutions and private companies;

"1 consumer-to-consumer (C2C) — sale of goods and services by individuals to other private individuals;

"1 government-to-business (G2B) — provision of services by government agencies companies to various
organizations;

[1 government-to-consumer (G2C) — Individuals receive services from public entities. Unfortunately,
Kazakhstan's statistics system does not separate gathered data into e-commerce categories; yet, the current
statistical database demonstrates that e-commerce has grown steadily over the last three years.

The Government of Kazakhstan has produced and adopted a Roadmap for the Development of E-
Commerce for 2018-2020 in order to completely address the issues impeding the growth of the business. The
Roadmap outlines seven major paths for the industry's development:

- Enhancement of state e-commerce regulation - e-commerce payment system development;

- e-commerce population and entrepreneur digital and financial literacy;

- e-commerce information assistance;

- e-commerce logistics infrastructure development

- improving Kazakhstan's place in UNCTAD's international e-commerce development ranking;

- the establishment of new employment opportunities. In general, the execution of the steps outlined in
the Republic of Kazakhstan's Roadmap for the Development of Electronic Commerce is aimed at expanding
non-cash forms of payment, lowering shadow turnover, and enhancing the potential for integration into
international commerce. [5].

The coronavirus has aided e-commerce's rise to unprecedented heights, when it exceeded 1.1 trillion tenge
in 2020 in the overall retail trade, accounting for 9.7% of total retail turnover of 11.6 trillion tenge. The
indicator for 2019 was 3.7 percent, indicating that the coronavirus pandemic has had a positive influence on
increasing the proportion of e-commerce's of total retail trade. The implementation of the quarantine regime,
a prohibition on public meetings, and other restrictive measures have resulted in a surge in the use of internet
resources for social communication as well as remote purchase and sale of products and services throughout
the world.

According to ranking.kz, the volume of non-cash payments in Kazakhstan climbed to 35.3 trillion tenge
in the year of the pandemic's start, with 82 percent of payments done via mobile devices and the Internet. These
figures are still rising: the amount of non-cash payments for the first two months of this year has nearly doubled
when compared to the same period last year.

[6].

Over the last year and a half, many new digital niches have emerged in the Kazakh economy, and their
number will continue to rise. Azamat Osmanov, Chairman of the Magnum Management Board, presented this
viewpoint at TedxAstana. In fields like online education, video conferencing, video analytics, IT development,
design, and many more, there is a significant opportunity for corporate growth.

This is a worldwide trend. For example, Amazon's market value has increased to $1.7 trillion in the last
two years. After its IPO at the end of last year, the Russian marketplace Ozon's worth jumped from $7 billion
to $11 billion. That is, it currently costs more than X5 Retail Group, Russia's largest trade organization with
over 20,000 physical stores. In Kazakhstan, Kaspi.kz's market capitalization increased from $6.5 billion to $22
billion in less than a year following its first public offering. All of these firms, according to Azamat and
Osmanov, put wagers on the digital world at one point - even before things began to shift so quickly. [7].

Kazakhstan's retail e-commerce business continues to expand. The market volume in the first half of 2021
was 426 billion tenge, which is roughly 2.2 times, or 116%, more than the same period in 2020. However, the
rate of expansion has slowed, with market volume increasing by just 7% in the first half of 2021 compared to
the second half of 2020. (3Q and 4K). The number of transactions (online orders) for 6M2021 grew by nearly
double as compared to 6M 2020, however the average check in tenge climbed by just 10%. A variety of reasons
have affected this scenario, in addition to the organic development of digital businesses and the popularization
of online activities. For instance, the launch of government initiatives to digitalize trade; the nearly complete
conversion of e-commerce players to current hygienic and epidemiological standards; the enhancement of the
online variety of items, delivery services, and overall comfort of Internet sites, etc.
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An analysis of the growth in sales and the number of transactions shows that both indicators increased
significantly and evenly compared to the situation last year (6M2020 compared to 6M2019), when sales
increased much more than the number of transactions (sales increased by 54%, and the number of transactions
by only 3%). As a result, the average check rose by nearly 2 thousand tenge in the first half of 2021 compared
to the same time in 2020: from 20 to 22 thousand tenge. It's worth noting that the average check surged by
48% in the first half of 2020 compared to the same period in 2019. It's safe to infer that there were no substantial
alterations in consumer behavioral patterns in the first half of 2021, as there were in 2020, when purchasing
items offline was impossible and improved consumer confidence in digital platforms encouraged individuals
to make more expensive online purchases.

In general, consumer behaviors created during quarantine limitations in 2020 have grown more
established and have become part of consumer culture in the year 2021. According to data analysis and player
surveys, the market volume rose in the first half of 2021, not so much owing to a rise in the number of
customers, but rather because individuals began to purchase more items and perform more online transactions.
Customers' faith in digital operations is no longer as important as the quality of service, as demand for mobile
applications, assortment, last-mile deliveries, loyalty programs, marketing campaigns, and other services.

In general, in the first half of 2021, there was an increase in the amount of the average check in tenge by
10% compared to the same period in 2020. The increase in the average check in Q2 2021 compared to Q2
2020 was 27%. It can be assumed that this was partly influenced by the prerequisites and news about the
transition of organizations, including schools, to offline work and training as a result of measures to expand
the scale of vaccination, especially among employees of these organizations. This could provoke an increase
in the average check and demand in general, as people began to buy more goods due to the gradual return to
offline mode [8].

As a result of Kazakhstan's information efforts, the Internet is rapidly growing; according to the TNS web
index, it is a fast growing media channel in the nation, increasing twice as fast as the press. Kazakhstan is
ranked 36th in the world in terms of Internet users, according to 2017 data.

The following are the new e-commerce options open to common vendors and customers:

- Global Participation / Global Choice

- Improving the competitiveness / quality of service.

- Customer satisfaction / personalization of goods and services.

- Shortening the path to the customer / quick response to demand-cost savings / price reduction.

- New business opportunities / new products and services.

In general, the prospects for the development of e-commerce in Kazakhstan can be summarized as
follows—

- improving the quality of Internet communication—

- increasing the Internet audience;

- improving the quality of delivery of goods, first of all, increasing mail delivery; - development of
information technologies;

- expansion of the range of goods and services [9].

The findings of our investigation lead us to the following conclusions:

1. The study of the essence of economic relations in e-commerce allowed us to state the transformation
of the theory of competitive advantages in the Internet economy itself: whereas competitiveness in the
traditional economy was determined by production potential and technological developments, competitiveness
in the Internet economy is determined by e-commerce infrastructure development. Traditional economic
competitiveness determinants would be rendered obsolete without access to the global market represented by
e-commerce.

2. The economic basis of e-commerce is to drastically cut transaction costs and the number of
intermediaries by allowing businesses to participate in global supply chains without having to be physically
present in the region where the items are sold.

3. Because the expansion of e-commerce is to the disadvantage of retail, the presence of the Institute of
E-Commerce disturbs the operation of the Institute of Traditional Commerce. However, because shops will
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employ both traditional and internet sales channels, the distinction between them will become increasingly
blurred.

4. Because of the cross-border nature of e-commerce, certain nations may gain greatly from its expansion,
while others may suffer losses as traditional trade declines. Government engagement in the realm of e-
commerce is required to avoid becoming one of the latter. Simultaneously, legislation should try to level the
playing field for international and local suppliers, build the required e-commerce infrastructure, and encourage
domestic firms to engage in e-commerce through tax incentives and other support measures.

5. Telecommunications infrastructure and data transmission availability, population digital literacy,
consumer protection, law, logistical infrastructure, and the development of cashless payment technologies are
all variables that influence the effective growth of e-commerce.

6. Despite Kazakhstan's classification as a state with a high degree of e-commerce readiness according to
the UNCTAD B2C E-commerce Index, the e-commerce infrastructure has the following issues: In distant areas
of Kazakhstan, there is a lack of access to high-speed Internet networks or low connection quality; there is
little competition in the postal services sector.

7. The study's findings revealed that Kazakhstan's e-commerce market's development potential is not
being completely exploited: retail e-commerce accounts for just 1.8 percent of the overall retail trade structure.
In 2019, 72 tenge of Kazakhstani internet purchases remained in Kazakhstan, compared to 76 tenge in 2018.
It is reasonable to expect that if Kazakhstan does not develop an effective e-commerce infrastructure in the
near future, the domestic market will be taken over by international e-commerce companies.

8. In terms of providing tax benefits to e-commerce entities, we believe that canceling VAT is
inappropriate because this rule will apply to all e-commerce entities, reducing the tax base and putting local
entrepreneurs in a competitive disadvantage with foreign suppliers who do not pay income tax, unlike local
suppliers.

9. The removal of income tax is the most justifiable weapon for boosting domestic enterprises. However,
in Kazakhstan, the use of this tool has not proven to be effective due to excessive requirements for recipients
of such benefits, as evidenced by the requirement to charge non-cash payments for 90 percent of payments,
despite the fact that most e-commerce enterprises’ non-cash turnover does not exceed 35 percent. In this
context, we recommend lowering the non-cash turnover requirement for small and medium-sized businesses
from 90% to 50%, with an annual increase of 7-8%. Such changes would make it feasible to provide advantages
to as many e-commerce SMESs as possible.

10. The development of its own specialized e-commerce platforms is beneficial to its active growth; thus,
it is critical to establish the necessary conditions for the establishment of its own competitive marketplaces in
Kazakhstan or within the Eurasian Economic Union. Equally essential is the use of tariff control to impose
restrictions on the operations of foreign suppliers.

11. Two factors drive the need to connect Kazakhstani small and medium-sized businesses with global e-
commerce platforms like Alibaba: 1) Outsourcing payment, delivery, return, accounting, and dispute resolution
for small and medium-sized businesses raises the cost of conducting business on the Internet and makes it
uncompetitive; 2) the Kazakhstan market's small size prevents e-commerce initiatives from expanding. They
will be able to minimize transaction costs and expand market coverage without having to be present in the
country of sale if they join the global supply chain. Because Kazakhstani businesses lack the requisite digital
capabilities, the government must aid them by providing advising and legal assistance in order for them to
reach major marketplaces.
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M.M. Taruena, K.A. bascuioa
Pa3zButue 31ekTpoHHoii kommepuun B Kazaxcrane B nepuon nocie COVID

B cratee paccMmarpuBalOTCS OCHOBHBIE AaclEKTHl Pa3BUTHUS 3JIEKTPOHHOW KOMMEpPLHH B
PecrryOnuke Kazaxcran B mepmox manmemun COVID-19, a Takke OCHOBHBIE MPEHMYIIECTBA
JAHHOTO THUIIA KOMMEPLHHU HajA TpaauluoHHbIM. KpoMe Toro, momdepkuBaeTcsi BaXKHOCTh POJIH
rOCY/IapCTBEHHOI0 PETyIUpPOBAaHUS ITaHHOIO SKOHOMHUYECKOTO SBJIEHHA C PAacCMOTPEHHEM
3aKOHOJATeNbHONW 0a3bl Kak €ro OCHOBHOTO MHCTPYMEHTa, BKIo4as 3akoH «O pekmame» U
rocynapctBeHHo# mporpammsl «L{udposoit Kazaxcran - 2020», «/lopoxHas kapTa 110 pa3BUTHIO
3neKTpoHHOM komMmepuuu B Kazaxcrane g0 2025 roga». PaccMOTpeHBl TEOPETHUECKHE OCHOBBI
SHCKTpOHHOfI KOMMEpIUH, BKIIOYasd €€ OCHOBHLIC THUIIBI, 4 TAKXKC CTPATCrusa IO pPa3sBUTHUIO,
MpeUIoKeHHas: TocyapcTBoM. UToObI MoKas3aTh HOBBILICHHE TEMIIOB POCTa CHIEJIOK B cdepe
3JIEKTPOHHOM TOPrOBIM, NPOAHAIM3UPOBAHBl CTATHCTHUECKUE MAAaHHBIE Ha OCHOBE OTYETa
KPYITHBIX ayJAUTOPCKUX M KOHCAITHHTOBBIX KommaHui, Bkmtodas PWC. B kauyectBe wurora,
aBTOpaMH TIPEJUIOKEHBI OCHOBHBIE BBIBOJBI KacaeMoO €€ MOTEeHIMaja, a Takke pa3paboTaHbI
PEKOMEHIAINH 110 MAKCUMH3ALMK OTEHLINAIA JIEKTPOHHOW KOMMEPIIMU Ha rOCy1apCTBEHHOM
yYpOBHE.

HoBusHna nccrnenoBanus 3akio4yaeTcs B TOM, YTO HECMOTpPSI Ha JOCTATOYHO OBICTPBIE TEMITBI
pa3BuUTHs JOOHHOW cdepsl B IOCIEAHUE TOIblI, BOIPOC HYXKIAETCAd B CUCTEMAaTH3aLUH U
OIIpEJEeNICHN OCHOBHBIX NMPUOPHUTETOB €€ Pa3BUTHS, IOMBITKA 4Yero W Obula MpPEANpPHHATA B
HACTOSILIEH CTaThe.

Ha ocHOBaHMM TONYYEHHBIX PE3YJIbTAaTOB, OCHOBHOM BBIBOJA MCCIEIOBAHUS B TOM, YTO
MOTEHIIHAN HJIEKTPOHHOW KOMMEPLIUH HE MCIIOJIB3YETCSl B MIOJTHOM Mepe, a TakkKe MPEeAIoKEHBI
PEKOMEH/IAINH 110 HAJIOTOBOMY PETYJIMPOBAHUIO CAEIOK B JaHHOI cdepe.

Kurouesvie cnosa: snextpoHHas xommeprus, nangemus COVID-19, mudposoit Kazaxcras,
npeanpuHUMaTeNbcKass —JAeATeNbHOCTh, 1HM(POBas T'PaMOTHOCTb, PO3HHYHAS TOPTOBJIS,
aNeKTpOHHBII TiepeBo nanHbix (EDI), anekrponnsiit nepeBox cpencts (EFT).
M.M. Tarmena, K.A. bascunona
Kazakcranaa COVID-Ten keiiiHri ke3enje 3J1eKTPOHIBIK KOMMEPUHUSIHBIH JaAMYbI
Maxkanana COVID-19 nanpemuscel ke3eHiHne Kaszakcran PecmyOnmukachiHIa SIIEKTPOHIIBIK
KOMMEPLMAHBI AaMBITYIbIH HET13I1 aCeKTiiepi, COHAal-aK cayJaHblH OChl TYPiHIH ASCTYPIiAeH

HETI3r apTHIKIIBUIBIKTAPhl KapacThipbliaabl. byiran Oacka, "XapHama Typansl" 3aHJbl XKoHE
"Iudpneik Kazakcran - 2020" memuekerTik Oarmapiamachid, "KazakcraHma 37I€KTPOHIBIK
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KOMMepIUsHbI naMbITyabiH 2025 xbutra IEHiHTI JKOJ KapTachlH''KOca aliFaHja, 3aHHAMAJIBIK
0a3aHbl OHBIH HETI3T1 KYpaslbl PETiHIe KapacThIpa OTHIPHIN, OChl SKOHOMHUKAJIBIK KYOBIIBICTHI
MEMJIEKETTIK PEeTTEy pOIiHIH MAaHBI3IbUIBIFEl aTal OTuIedl. DJNEKTPOHIBIK KOMMEPIHSIHBIH
TEOPUSIIBIK HETI37Iepi, OHBIH HETI3Ti TYpJiepi, COHIal-aKk MEMJICKET YChIHFaH [laMy cTpaTeruscol
KapacTBIPBUIFaH. DJEKTPOHIBIK cayaa MoMiIeNepiHiH oCy KapKbIHBIHBIH OCYiH KOpCETY VIIiH
PWC koca anranpna, ipi ayTuTOpIBIK JKOHE KOHCAITHHITIK KOMITAaHUSIIAPIBIH eceOl HeriziHge
CTaTHCTUKAJIBIK JEPEKTEp TaaaaHabpl. HoTHKeciHIe aBTOpiap OHBIH SJICYETIHE KAThICThI HETi3Ti
TY)KBIPBIMJIAP YCBIHJIBI, COHBIMEH KaTap MEMIIEKETTIK JACHIEHIe IEKTPOH/IBIK KOMMEPIIUSHBIH
QJIeyeTiH apTThIpy OOMBIHINA YCHIHBICTAP JKacaIbl.

3epTTeyIiH JKaHAIBIFBI-COHFBI KbUIIAPhl TOMCHTI CaJlaHbIH KAapKbIHJbI JaMyblHA KapamacTaH,
MOCEJIC OHBI ITAMBITY/IBIH HET13T1 0aChIMIIBIKTAPIH KYHECY/Il )KOHE aHBIKTAY bl KAXKET eTeIi, OyIT
OChI MaKaJaia yacapl.

AJIBIHFaH HOTWDKETIEp HETi3iHAe 3epTTeyIiH HeTi3Ti TYKBIPBIMBI 3JIEKTPOHABIK KOMMEPIHSIHBIH
QJIeyeTi TOJIBIK KeJeMJIe TailaTaHbUIMANTIHABIFBIHIA, COHIAN-aK OChI CalaJaFbl MOMLICIIEP i
CAITBIKTHIK, peTTey OOMBIHINA YCHIHBIMIAP YCHIHBIIFAH.

Tytiinoi coe3zdep: Dnextpouablk komMmepius, COVID-19 mannemuscer, udppasik Kasakcran,

Kacinkep:ik KpI3MeT, TUGPIIBIK CayaTThUIBIK, OOIIICK cayaa, IepeKTepai AEeKTPOHABIK ayaapy
(EDI), xapaxkattsl a5extpon bk aymaapy (EFT).
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Applying of b. Bloom's Taxonomy in the english lesson

Bloom's Taxonomy is a version of the classification of pedagogical purposes. A group of
scientists led by Benjamin Bloom in 1956, wrote in the same year the book «Taxonomy of
educational objectives: the sphere of knowledge.» The article deals with the concept of critical
thinking, the interpretation of this concept by Russian and foreign scientists, considers Bloom's
taxonomy as a multi-level system for constructing a foreign language lesson, and also
demonstrates the results of a study on the level of formation of critical thinking skills among
students with an A1 level of knowledge of English and provides An example of an English lesson
based on Bloom's Taxonomy.

Key words: critical thinking, arguments, Bloom's taxonomy, knowledge, analysis, synthesis,
evaluation, art.

Being able to think critically is important for a person living in the 21st century. The main reason why
you need to teach critical thinking can be considered the fact that thinking is necessary for making important
decisions. Numerous studies have shown that the modern learning process needs to ensure that graduates of
schools, colleges, universities, etc. possess the knowledge and skills that would enable them to contribute to
the growth of the world economy and participate in democratic processes. In the course of the formation of
critical thinking skills, students form and develop oral speech skills, develop such personality traits as
ingenuity, the ability for non-standard solutions, problematic visibility, mobility, mental flexibility,
information and communication culture, i.e. critical thinking [1].

The concept of "critical thinking" in modern science is interpreted ambiguously: on the one hand, it is
associated with the negative, as it involves a dispute, conflict; on the other hand, it combines the concepts of
"critical thinking", "analytical thinking", "logical thinking", "creative thinking". Both foreign scientists (K.
Meredith, C. Temple and J. Still, R. Paul) and Russian scientists (M.V. Klarin, S.I. Zair-Bek, I.A. Zimnyaya,
T .F. Noed-Tsygulskaya, G.V. Sorina) and they were all united in the following:

- critical thinking - rational, reflective thinking, which is aimed at determining what should be believed
or what actions should be taken [2];

- critical thinking allows you to analyze the situation described by yourself; draw conclusions and
generalizations; form an assessment of the surrounding information field;

- critical thinking is the ability to evaluate various ideas, facts, events, rules, principles in absolutely any
area of life [3];

- critical thinking contributes to self-development and self-improvement of the individual.

Before entering the classroom, the teacher sets himself certain goals and objectives, which are
subsequently implemented in the learning process. In the 1950s, professor of pedagogy at the University of
Chicago B. Bloom tried to construct a hierarchy of educational goals covering the cognitive area, which would
describe step by step the levels of human thinking and the resulting learning tasks. B. Bloom believed that the
lesson should include 6 steps, both the simplest actions of students in the lesson, and complex learning
activities, for example: memorization (remembering), understanding (understanding), application (applying),
analysis (analyzing), synthesis (evaluation) and evaluation (creating). Let's consider each of them in more
detail.
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A critical thinking development technique is a technique for organizing education and the educational
process, applicable to any project and any discipline. It forms a culture of cooperation, a culture of cooperation
with information, the development of a key position with the outside world and with oneself, forming a
"thinking person". By applying this technique in practice, the methodologist expects to develop an interest in
the subject, students' critical understanding of the information they receive during their learning and life
experience, conscious use of the material being studied, generalization, reflection on their own Activities,
summary ability. Techniques for developing critical thinking in foreign language classes often have the
following characteristics: If a person has any information, then it encourages critical thinking. This means that
information is an integral part of the process of developing critical thinking skills. In the process of learning,
one acquires knowledge, including the experience of different scientists. One of the main factors should be
independence. It is understood as having one's own point of view on the problem under study, despite the
opinions of others. But at the same time, its sociality is considered as another important attribute, D. Kluster
pointed out in his work "What is Critical Thinking": one must consciously approach the solution of a specific
problem"[1].

\ ® The student can put elements together to form a functional whole, create a
Creat| ng new product or point of view : assemble, generate, construct, design, develop,
formulate, rearrange, rewrite, organize, devise.

® The student can make judgments and justify decisions: appraise, argue,
Evaluat"']g def;:d,judge, select, support, evaluate, debate, n ire, select, test,
veri

¢ The student can distinguish between parts, how they relate to
each other, and to the overall structure and purpose: compare,
contract, criticize, differentiate, discriminate, question,
classify, distinguish, experiment

® The student can use information in a new way:
demonstrate, dramatize, interpret, solve, use,
illustrate, convert, discover, discuss, prepare

® The Student can construct meaning from oral,
written and graphic messages: interpret,

: "fy, | -L,, i;e, infer, pare,
explain, paraphrase, discuss

® The student can recognize and recall
relevant knowledge from long-term
memory: define, duplicate, list,
memorize, repeat, reproduce

Picture 1. Bloom’s taxonomy

The first step is knowledge, material, information, remaining knowledge about the subject, facts. So, for
example, for the memory level, tasks that start with a verb remember, repeat, list, name, write, imitate, etc.
The second stage is the understanding, interpretation, and transformation of the material from one form of
expression to another. Understanding is achieved through explanation, description, definition, discussion,
presentation. The third step is to apply. This stage implies the ability to use the studied material under specific
conditions and in new situations. Tasks aimed at applying knowledge are formulated using the verbs decide,
plan, etc. The fourth step is analysis. This stage is characterized by principles of construction, the ability to
break down a material into its component parts, and the ability to use new materials in new situations.
Analytical skills are formed by tasks with key verbs such as explore, compare, etc. The fifth step is synthesis.
The purpose of this phase is to obtain a new product, oral communication, reports, action plans. Student
activities are creative. The final step - evaluation, is a judgment on the available data [4].

Our main goal was to display each level of B. Bloom's taxonomy in our lessons, and that's what we got.

Lesson topic: "The first man on the Moon"

The purpose of the lesson: improving the skills of reading.

Remembering — Answer the following questions:

Who is N. Armstrong?

What did Armstrong say as he stepped onto the Moon?
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Why couldn’t the astronauts sleep?

From what place did they start the flight to the Moon??

Answering this question, students fill in the associogram?

Understanding — “When and where did the journey begin? How long didit take? How far was the journey
there? Where did the journey end?”

Apply - Find and show other students some photos of the first man on the moon.

Analysis - decide which photos you will feature in our gallery.

Explain your choice.

Create - Invite your best friends to your personal photography exhibition.

Remember - before you go to an exhibition with your friend, please tell me the rules he should follow
when going to places like galleries, museums or exhibitions.

This approach to organizing an English lesson gave its positive result, of course, not immediately, and
not without the help of tasks for the development of critical thinking, but the difficulties that we encountered
at the beginning of the experiment were overcome, students easily accept any new task proposed by the teacher,
are able to give an informed opinion, have learned to give arguments both “for” and “against”, as well as
analyze and synthesize new information.
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A.b. Mykaraii, A.K. Xynycosa, 10.®. llapunosa, H.B. pyxxununa
IIpumeHenue TakcoHoMuM biyma Ha ypokax aHTJIHICKOrO I3bIKa

Takconomust biryma — BapuanT kinaccudukaunu negarorudeckux neneit. I[lpeanoxena rpynmnoi
yUYeHBIX TI0J] pyKoBoJicTBoM benmxamuna biyma B 1956 r., HanncaBIero B ToM ke rofly KHUTY
«TakcoHoMusi 00pazoBaTeNbHBIX LeJel: cdepa Mo3HaHUA». B crarbe maer pedb O MOHITHH
KPUTUYECKOE MBIIIJICHHE, TPAaKTOBKA JAHHOTO TMOHATHA POCCUHCKUMH M 3apyOeKHBIMU
YYEHHBIMH, PACCMAaTPUBAETCA TaKCOHOMUS bilyma, Kak MHOTOYpPOBHEBasi CUCTEMA MOCTPOEHUS
YPOKa HHOCTPAaHHOTO S13bIKA, a TAK)KE JEMOHCTPUPYIOTCS PE3YJIBTATHI HCCIEA0BAHNS HA YPOBEHb
c(OPMHUPOBAHHOCTH HABBIKA KPUTHYECKOTO MBILIUICHUS CPEAM CTYIEHTOB C YPOBHEM 3HaHUS
aHraMiickoro si3pika Al U MPHUBOJUTCS MpPUMEP ypoKa aHTIHICKOTO S3bIKa, MOCTPOEHHBINH Ha
ocHoBe TakcoHoMuu biayma.

Knioueswie cnosa: xpuTnueckoe MbIIUIEHHE, apryMEHTBI, TAKCOHOMUA biyma, 3HaHue, aHanus,
CHHTE3, OLIEHKA, HCKYCCTBO.
A.b. Myxkaraii, A.K. Xynycosa, }0.®. Hlapunosa, H.B. Ipyxunnna
BiyM TaKCOHOMMSICBIH AFBLIMIBIH TiJli ca0aKTapbIHAA KOJIaHy

BnyM TakcOHOMUSCHI-IIEIarOTHKATIBIK MaKCATTap/ bl KIKTEYMIH HYCKACHI OOJBIN TaOBLIAJIbL.
benmxamun bnym Oackapran faimsiMaap ToObl 1956 >keuisl conm keuUibl "Bimim  Oepy
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MaKCaTTapbIHBIH TAKCOHOMMUSICHI: Oi1iM canachl” KiTaObIH jka3bl. Makasaia ChIHH OiJIay YFBIMBI,
Oyl YFBIMABI OpBIC JKOHE MIETENIIK FalbIMOAPABIH TYCIHAIPYl KapacThIppUIambl. biaym
TaKCOHOMMACHI IIET TUTl cabarblH KYpyABIH KOIl MeHrei >XKyieci peTiHle KapacThIPBIIaIbI,
coHbIMeH Katap Al neHreili Gap CTyAEHTTEpAC CBHIHU OiJiay JaFAbUIAPBIH KAJBINITACTHIPY
NEHTeHiH 3epTTey HOTIKeNepl KepceTireH. AFBUINBIH TUTIH Oury aeHreili sxoHe bimywm
TaKCOHOMHMSICHIHA HET13ACNTeH aFbUIIIBIH Ti1i CAOaFBIHBIH MBICAITBIH KETIPE/I.

Tytiin0i ce30ep: ChIHM OWay, nanenaep, biym TakcoHOMUSCHI, OUTiM, Talay, CHHTE3, Oarasay,
OHEeD.
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Bausinue nucTaHuuoHHOro opmara 00yyeHusi HA 3aHATHUSA
¢usnyeckoi KyJbTYpPOH B By3e

B nmanHOI cTaThe paccMOTPEHO BIMSHHUE IUCTAHLMOHHOTO OOydeHMs Ha 3aHSATHs (u3nveckKas
KynbTypoil. [logpoOHO ommcaHBl OCHOBHBIE METOABI W (OPMBI OpraHU3AlMU  3aHITHH
¢u3nMUecKoil KyNbTypoH B YCIOBHSX MaHAEMHH, OMHCHIBACTCS CTPYKTYypa CaMOCTOSTENBHBIX
3aHATHNA, IPUHIMIIEI UX TIOCTPOEHHSI, METOBI PErYINPOBaHUS (YHU3NIECKOI HArPY3KH B YCIOBHUIX
JUCTAaHIIMOHHOTO OOYYEeHHUS! M NMOHW)KEHHON JBUTATENbHOW aKTMBHOCTU. ABTOpP OTMEYAeT, YTO
HEOOXOIUMO OOBSCHATH CTYJCHTAM, YTO TPU CAMOCTOSITENBHBIX 3aHITHUSX HE00XOAUMO
MPUMEHSTh CAMOKOHTPOJIb, PETYJIMPOBAaTh YPOBEHb HArpy3Ku, OPUEHTUPYSICh HA COOCTBEHHBIN
THUII KOHCTUTYLIMH, Ha MEIUIIMHCKYIO IPYIIy U (pU3ndecKoe pa3BUTHE.

B craTtbe paccMaTpuBaeTcsi BAYKHOCTh MPUMEHEHHST HA CAMOCTOSITEIHHBIX 3aHATHIX (PU3NYECKOI
KyJIbTypOil COBpPEMEHHBIX CHCTEM O3JI0OpOBJICHHUS, IPAaBUJIBHOE MHCIIOJNIB30BAaHUE HUX
MOJIOKHUTENBHBIX XapPaKTEPUCTHK Al (OPMHUPOBAHMS YMEHHUIl M HaBBIKOB CaMOCTOATEIbHON
OpraHu3allu 3aHATHH (PU3NUYECKUMH YHPAKHEHUSMH, HMOBBILICHWS MOTHUBALMU CTYAECHTOB K
(hU3NIECKOMY COBEPILICHCTBY U CAMOCOBEPIICHCTBOBAHHIO.

ABTOpPOM MNOAPOOHO ONMCHIBAIOTCS CTPYKTypa W TpaBWja M COCTABJICHUS KOMIUICKCOB
00IIepa3BUBAIOLINX YIPAKHEHUH, KOMIUIEKCOB YTPEHHEH, PUTMHUYECKOW TI'MMHACTHKH,
HIeHNHUHTa U KaJUTAHETUKH, CUJIOBBIX TPEHUPOBOK PEKOMEH IAIIUH 110 UX BBIIOJIHEHHIO.

Knioueswie cnosa: cryneHr, nanfeMusi, TMCTaHIMOHHOE 00yueHue, 00pa3oBaHue, IBUTaTEIIbHAS
AKTHBHOCTb, YIIPAXXHEHUS, KOMIUIEKCBI, UHTEPHET -PECYPCBHL.

CroxHasi 3MUAEMUOJIOTHYECKAs CUTyallMs, CIIOKUBILASCS B Halleld CTpaHe W B MHpE, BbI3BaHHAsS
pacmnpocTpaHeHHeM KOPOHABHPYCHOHW WH(QEKIMH, a Ha CETOJHSIIHHA MOMEHT ¥ OMHKPOHOM MpHBHECIa
3HAYNUTENIbHBIE U3MEHEHHS B )KU3Hb OOILECTBA.

B ycnoBusIx naHzeMun Npon30LUIN 3HaYUTENbHbIE H3MEHEHNs U B cepe oOpazoBanusi. Ha nepBriii mnan
BBIXOJIUT TMPHMEHEHHE 3JIEMEHTOB JUCTAaHIIMOHHOTO OOYUYEHHS, KOTOPOE SBISIETCS CaMbIM aKTyallbHBIM
METOJIOM IOJIY4YEHHUS 3HAHU.

3anaTus no aucuuiinae «Pusndeckas KyJabTypa» B 3TOT HENPOCTOH MEPUOJ, TaK e, KaK U JIpyrue
JMCIIUTUTAHBL, [TPETojaBaeMble B YHUBEPCHTETAX, MIepelyia Ha JUCTAHIIMOHHBINH (popMar.

Kak mbl 3HaeM, Qusnyeckas KyJabTypa HampaBieHa Ha O3JI0POBJIEHHE OpraHM3Ma YeJOBeKa, TaK Kak
3HAYNUTENIFHO CHIKAET IICUXOJIOTHYECKYI0 W YMCTBEHHYIO Harpys3Ky. PeryisipHele 3aHATHS [aioT
BO3MOXHOCTb OPraHU3MY pacciaOuThCs, a TAKKe MOIYyYUTh HEOOXOIUMBIH 3apsi 00IPOCTH U SHEPTUH.

B cuny Toro, 4To CTYJNEHTHI M TIPETIOIaBaTENN BBIHYKIACHBI 00Y4aThCsl M TIPETNOJIaBaTh YAAIEHHO, B HX
KHU3HH Bce OOJIblle HAYMHACT MPeodiaaTh CHASYMN 00pa3 KU3HHU, KOTOPBI HETAaTUBHO CKA3bIBAETCS HA MX
CaMO4yBCTBHUH.

[locne oOBsiBICHHS JIOKJAyHAa MHOTHE TIOJNarai, 4YTo (U3MUECKYI0 KyJIbTypy OYAeT CIO0XKHO
Mpero/iaBaTh B TUCTAaHIIMOHHOM (hopmare. Ho mudpoBbie TEXHOIOTHU Pa3BUBAIOTCS JIOCTATOYHO OBICTPO U
CpeAH OTPOMHOTO KOJINYECTBA HHTEPHET-PECYPCOBIIPETIONABATENSIM OTKPhIJIACh BO3MOXKHOCTh BBIOMPATD IS
ce0s1 MakCUMaJbHO yIOOHBIE, KOHEYHO, JUIS 3TOr0 MPHIUIOCH, B KpaTYadIIMe CPOKHU NOBBICUTH YPOBEHb
KBaJM(HUKALMHU B paMKax MUPPOBOH rpaMOTHOCTH.
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HAns BemeHws 3aHATHH 1O (QU3MYECKOMY KyJbType TMpenonaBaTedd (U3NYECKOTO BOCIUTAHUS
MOJIB3YIOTCSl yCTaHOBJICHHOW B KaparanmwHckoM WHAycTpuaidbHOM yHHBepcutere cuctemoir MOODLE,
CO3aHHOM CTIEIMAIEHO ISl AUCTAaHIMOHHOTO 00YUYeHNS, TAe CO3/1aH KypC IO TUCIUIUIMHE TSI CTyASHTOB 1.2
Kypa. Kypc comepkuT HeCKoIbKO OJOKOB, KOTOPbIE MOKHO CO3/1aBaTh, PENAaKTHPOBATH U JOIOJIHATH. JTO
CBEJICHUS O TIpenojaBaTene, Kypc JEKIWH M TPAaKTHYECKHe 3aJaHHs, KOTOpHIE IIPEICTaBIICHBI
runepcceiikaMu. OOpaTHast CBsI3b OCYIIECTBIISICTCS BBIIIOJIHEHHEM IMPAKTHYECKUX 3aJaHHUH, ITOArOTOBKOM
Mpe3eHTalrH, 3aII0THEHUEM aHKET U TeCTHPOBAHUEM.

Tak kak ¢usnueckas KyJbTypa IpeAcTaBleHa NPAKTHUECKUMHU 3aHITUSMH, & B YCIOBHAX KapaHTHUHA U
CaMOM3OJSIIMM  TPHOPUTETHBIM CTAaHOBHUTCS JIBUTATeNbHAas AaKTUBHOCTh CTYICHTOB IIPEIIOJaBATEIIH
¢usnueckoro BocmHuTaHHA KaparaHIWHCKOTO WHAYCTPHAIBHOTO YHHBEPCHTETa pa3paOOTaHbl BUAEO —
KOMILJIEKCBI JUISI CAMOCTOSITEIbHBIX 3aHITHH CTYyJ€HTaMH, KOTOPBIE COCTOST U3 CIEAYIOIUX Pa3IesiOB:

1. VYTpeHHSS THMHACTHKA.

2. OOmiepa3BUBAIOIINC YIIPAKHEHUS.

3. Purmmueckas rHuMHACTHKA.

4. [le#nwHT ¥ KAIUTAHETUKA IJIS TPYTIIT ACBYIIIEK.
5. CuyoBbIe TPEHHPOBKA.

Komruteke yTpeHHel THMHACTHKY COCTOST U3 YIPaKHEHHsI, KOTOPHIE 3aIEHCTBYIOT BCE TPYIIITHI MBIIII]
YOpaXHEeHWsT Ha YKPEIUIEHHWE MBI IIIed, IUIEYeBOTO I0sCa, PYK, TYJIOBHINA, HIKHHX KOHEYHOCTEH,
YIPaXHECHUS Ha PACTSDKKY.

[Ipu cocraBieHMM KOMIUIEKCA YTPEHHEH THMHACTHKH HEOOXOIUMO COOJIOAATh  CIICAYHOIIUE
PEKOMEHIAITNH:

1. YnpakHeHUs! TOJKHBI ObITh MAKCUMAJIBHO MPOCTHI B BBITIOJTHCHHU.

2.Kommekc 1omkeH ObITh YeTKO MOCIIE0BATEICH B BHITIOIHEHHUSIX YIPAXKHEHHH.

3.Komrutekc 06s13aTenbHO JOKEH COJepkKaTh B ce0e CIeqyroIne KOMIIOHEHTHI:

- Xo1p0a Ha MECTE;

- HaKJIOHBI BIEpe/l, Ha3aj, BJICBO, BIIPABO, C JOOABICHUEM Pa3HOOOPA3HBIX JBUKCHUH PyKaMU;

-IIOBOPOTHI TYJIOBUINIA BIIPABO M BIEBO, TaK XK€ C Pa3HOOOpa3HBIMU JBIDKEHUSMH PYK BIIEpEI-BBEPX, B
CTOPOHBI, BHU3 U T. 11.;

-MaxX{ HOTaMH B Pa3JINYHBIX HAIIPABJICHUIX;

- BBINAJIBI BIIEPE, Ha3aJl, B CTOPOHEI;

-YIpaXHEHUS ISl YKPETICHUST MBI OPIONTHOTO npecca (MToJHUMaHUe HOT, TYJOBHINA U3 TTOJ0KEHUS,
Jie)ka Ha CIIMHE WK CHJIA Ha TI0JTY);

-crubaHue, U pa3rudaHue pyK B yrope; yupaKHeHHsI Ha pacTSATHBaHUE; YIIPAKHEHUS JJIs1 PA3BUTHSI MBIIIII]
HOT (TIPBDKKY Ha MeCTe Ha 00enX HOrax, MpHUCEIaHus).

PerynspHblie 3aHATHS yTpEeHHEW TUMHACTHUKOW YKPEIUISIOT OTIOPHO-JBUTATEIBHBIN anmnapar, pa3BUBaOT
cuiy, THOKOCTh M JIOBKOCTb, 4YTO CIIOCOOCTBYET TOBBIINICHUIO (DU3MYCCKOM W  YMCTBCHHOH
PaboTOCIIOCOOHOCTH, YIYUIIAIT KPOBOOOpAIIEHHE, YKPEIUISIOT CEPIEIHO-COCYAUCTYIO CUCTEMY, VIIyUIIat0T
NeSTeNLHOCTh THIIEBAPUTENBHBIX OPTaHOB, CIIOCOOCTBYeT Oojiee MPOAYKTHBHOW JESTETHHOCTH KOPBI
TOJIOBHOTO Mo3ra [2].

PutMuueckass M aTiaeTHYeCKas TIMMHACTHKA, KOMIUIEKCHI IIEHIIMHIA, KaJUIAaHETUKUU IIAJIaTeca
WCTIONB3YIOTCS KaK OCHOBHBIE KOMITOHEHTHI YyUeOHO-TPEHHPOBOYHBIX 3aHATHH TPU JITUCTAHIIMOHHOM
o0y4JeHunH.

B teopun cymecTByeT OrpoMHOE KOJWUYECTBO PA3IMYHBIX BAPUAHTOB 3aHSATHUN JAHHBIMA CHCTEMaMU
3aHATHUH, OHU MOTYT OTJIMYAThCS ITOJOOPOM CPEJICTB, MO3UPOBKOIM OTAETHHBIX YIPAKHEHUH, a TAKKE HX
YepeI0BaHUEM.

HamoMuuM, 9TO TIOCIENOBATENFHOCTh M3 HECKONBKUX YIPAKHEHHH, KOTOPHIE pPETIaMEHTHUPYIOTCS
KOJTMIECTBOM ITOJIXOJIOB, IOBTOPEHUM, ITay3 HA3BIBACTCS KOMIUIEKCOM yrpaxxHeHUH. OH moapas3aensercs Ha
gactu. B cBOI odepenb, 4acTu JENATCS Ha Oojiee MEJKHe OJIOKU-CEPHH, KOTOPHIE COCTOSAT U3 IIEMOYEK
YIPaXHEHHI U CBSI30K MEXTy HUMU. MUKPOCTPYKTYPHBIMHU 3JIEMEHTAMU SABJISIOTCS YITPAKHEHUS, U3 KOTOPBIX
COCTABJISIFOTCSI KOMOMHAITUY (COSTMHEHIIS ), BXOIAIINE B TIETTOYKH.

Komruiekc, kak ¥ TIONHOIEHHOE 3aHATHE 10 (U3MUYECKON KynbType, COCTOMT W3 3 dacTeil:
IIOJITOTOBUTEILHOM, OCHOBHOM M 3aKJIIOYUTEIBHOM.
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[IponomkuTenbHOCTH MEPBON MOATOTOBUTENBLHON YacTH WM, KaK €€ €Ille Ha3bIBaloT, Pa3MUHKH J0JKHA
3aHIMaTh5—15% ot o01Iero BpeMeHH.

[lepBrie yeThIpe yrpakHEHUSI MOXHO BBITIOIHATH HEMOCEI0BATEFHO, TaK KaK 9TH COSAMHEHUS UMEIOT
JIOKaJbHOE 3HaYeHHE. A BOT MPH HAKIOHAX B padOTy BKIOYAeTCsl OOJbINE MBI U BO3ACHCTBHE MOAOOHBIX
yOpaXHeHH TproOpeTaeT pernoHaabHbINA Xapaktep. CienoBaTenbHO, OHU JOJDKHBI BBITIONHATHCS TOJBKO
Mociie TpeIBapUTENFHON Pa3MHUHKH. TPU TMOCTPOCHUN MOATOTOBUTENHBHON YacTH HY)KHO NPHUAEPKUBATHCS
MIPUHLIMIIA: OT JIOKANBHOT'O BO3AECHCTBUSA Ha OMOPHO-ABUIATENIbHBIM amnmapaT K perHoHaJbHOMY, a 3aTeM K
rIo0abHOMY, €€ MOYKHO 3aBEPIIUTH OETOM U MOJICKOKAMHU.

OcHoBHas yacTh AomkHA 3aHUMaTh80-85% OT Bcero BpeMEHH 3aHATHS, COCTOSAIIMX M3 HECKOJIBKUX
CEepuHl.

[epBas cepust COCTOMT U3 YIIpaXHEHUH, TpopadaTHIBAIOIINX CYCTaBbI M MBI CBEpXy BHU3. Bropas —
6eroBas. TpeTss cepus - MOBTOPEHHE TIEPBOii, HO ¢ OobIIe aMITUTYAoN. YeTBepTast — TaHIIEBAIbHAS ITH
6eroBas. [Iaras — maprepras. lllectast — BHOBb OeroBasi WM mMapTepHasl.

Janee ycnoBrueM NpaBUIBHO MOCTPOSHHOTO 3aHATHS SIBIAETCS HATWYME 3aKIIOYUTENBHOW YacTH, IO
BpeMeHH OHa 3aHnMaeTS—15% Bcero BpeMeHH. BBIIENSIIOT HECKOIBKO CEpHid, KOTOPHIE MPOBOISATCS B ATON
YacTH 3aHATHs. DTO CepHsl IbIXaTeNbHBIX YINPAXXHSHUH U YIIPaKHEHHS Ha pacciabieHne, a Takke cepus Ha
MICUXOpETyIHpylolee BO3AeHCTBIE, BKIIFOUas ayTOTPEHUHT, KOTOpbIe 00€CTIeYHBAaIOT MOCTETIEHHOE CHIKEHIE
TPEHUPOBOYHON HArpy3KH U MpUBEAEHHE OpraHu3Ma B CPaBHUTEIHHO CIIOKOHHOE COCTOSIHHE.

[Ipu mucTaHIMOHHOM OOYYEHHH MOKHO NPOBOAMTH 3aHATHS, HauwmHas ¢ 15-30 MUHYT, OCTETIEHHO
JIOBOJIS MIX 10 MaKCHUMyMa.

Kannaneruka — 370 KOMIUIEKC yIpaXHEHUH, KOTOPHIH HalpaBiieH Ha COKPAIIEHHE U pacTsHKEHUE MBI,
Y TIOJIKOHTPOJICH JBIXaHUI0. J[aHHBII KOMIUIEKC COCTABISETCS OJOKAMHM TSI MBIIII] TUIEYEBOTO MTOSICA, MBIIII]
KUBOTa M MBI, [Ipy BHITONHEHNH 3a1aHUI CAMOCTOSITETFHO MOYKHO, OMTUPATHCS HA OJUH KOMIUIEKC, WIIN
e CO3/1aBaTh COOCTBEHHBIH.

[lpn AWCTaHIMOHHOM OOYYEHHH TaKKe MOIMYJSPHOCTh MPHOOPENN KOMIUIEKCH THjIaTreca, KOTOphIE
SIBIISTIOTCS OOJBIION HAXOAKOW KaK JJIsl IPeroiaBaTeNeid, Tak U Ui cTyieHToB. OHU TIPOCTHI B BBHITTOTHEHUH
1 He TpeOyIoT MHOTO MecTa. JlaHHbIe yIIpa)KHEHUs] HANPABJICHBI Ha YBEIWYCHUE TPOYHOCTH TEIa, yIyqIlIeHUEe
0CaHKH, OanaHca u KoopauHaunuu. KOMIUIEKChI BBITOHSIIOTCS TaK JK€ CEPUSMHE, IIPEUMYIIIECTBEHHO B TIApTEpe
— CTaTHYECKHE yJep’KaHue Tella B IJIaHKe, OOKOBOM IDTaHKE, MMOABEMBI HOT' B OOKOBOM IUIaHKE, TIEPEeKaThl Ha
CIMHE U T. 1.

CuioBble TPEHUPOBKH — 3TO (PUTHEC MPOTpaMMBbl, KOTOPBIE MPOXOIAT C MPUMEHEHHEM Pa3TUYHBIX
yTsokenureneil. Hanpumep: ranTenu, mTaHrd, THPH, SCHAHIAEPHl W JIp., TIOATOMY Yallle HCIONIB3YEeTCS B
MYKCKHX Tpymnmnax. Bo3geicTBys Ha pa3iuyHbIE MBIIIEYHBIE TPYIIIBL, YMPAXKHEHUS C OTATOIICHUSMHU
CHOCOOCTBYIOT TApMOHMYECKOMY Pa3BUTHIO MYCKYJIaTypHhI Tella, YIydlIatoT 0caHKy. CITONIIHOE BBITTOIHEHUE
yIpaKHEHHH Ha3bIBAETCSl MOJXOIOM WM cepuei. st TOro 4ToObl yNpakHEeHHE OKa3allo MaKCHMaJIbHBIN
3¢ ekt criemyer UCIOIB30BaTh HECKOIBKO MOIX00B. B OCHOBHOM KOJMYECTBO ITOAX0/I0B BapbUPYETCs OT 3
JI0 5 B CPEIHEM.

[Ipu wcrons30BaHUU KOMILIEKCOB CHJIOBOW TPEHHPOBKU JUIS 3aHSATHH Ha JTUCTAaHIIMOHHOM OOY4YCHHU
HEO0OXOJMMO CJIeJIOBATh €€ TJIABHBIM IPHHIAIIAM U 33jadaM. B moadope CHIIOBBIX TPEHHPOBOK CIEIyeT
OTTAJIKUBAThCS OT Beca W KolmdecTBa MoBTopeHUi. CyiecTByeT 3 Hambollee 4acTO HCIIOJIB3YEMBIX BHIA
Harpy3KH. JTO ¢ OOJIBIIMM KOJIMYECTBOM MOBTOpeHuit (Oomnee 12 pa3), cpeHee KOIMYeCTBO MOBTOPEHUH (OT
5 mo 8) u manoe xonmuvectBO (0T 1 mo 3). [yis pa3BuTHS CHIOBON BBIHOCIWBOCTU (YMEHBIICHUS KUPOBBIX
OTJIOKEHUI) TPUMEHSFOTCS OTSTOIICHHWS MEHBIIEro Beca C OOJBIIMM YHCIOM IMOBTOpeHHH. Komrmexc
YIpaKHEHHH COCTABIISIETCS] TAKMM 00pa3oM, YTOObI Y4aCTBOBAIH 110 BO3MOKHOCTH BCE MBIIICYHBIE TPYIIIHI
4KCII0, KOTOPBIX 3aBUCHT OT MOCTaBJIEHHBIX 3a1a4[3].

Taxoke CTOUT OTMETUTh ITFOCH U MHUHYCHI JUCTAaHIIMOHHOTO BEACHUS 3aHATUH (U3NUYECKOHN KyJIBTYpOil.

K mmocaM MOXHO OTHECTH TO, YTO CTYIOEHTHI CTAHOBATCS 0OJi€e CaMOCTOATENBbHBIMH M Y4aTcs
caMo00pa3oBBIBATECS W CAMOOPTaHU30BBIBATBHCS, CTYACHTBI, KOTOpbIE HE TPOSBISUI  0CcOOO0M
3aWHTEPECOBAHHOCTH B 3aHATHUSX HM3-3a CBOEH CKPOMHOCTH, CTAJIM aKTUBHEE NMPOSABIATH ceOs HA OHJIAMH-
3aHATHUSAX.

K MuHYcaM MOXHO OTHECTH ciejytoliee: TpeOyeTcst 00IIbIIe BpeMEHU IS TOJIrOTOBKH MPENojaBaTeieM
MIPOTPaMMBI 3aHATHIA U POBEPKH BBIITOJHEHHBIX 3aJaHNMN; CTyJIEHTaM TOXe HYXXHO BpeMs U OIpeesieHHbIe
HAaBBIKH JJIs TIOJATOTOBKY KAYECTBEHHBIX BHJIEO POJUKOB; MPHUBSI3aHHOCTh 3aHSATUH K IOMY, TJ€ HET YCIOBUH
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JUIS 3aHSATHH CIOPTOM, TPYIIIOBBIC 3aHATHS OOJiee NPUBJICKATEIbHBI JUIsl CTYACHTA M TIEPEXOA K
VHAWBHUIyATHBIM HYXXIA€TCS B TOTIOTHUTEIHFHON MOTHBAIIHH.

W Bce ke, HI CMOTpPS Ha CIIOKHYI0 0OCTaHOBKY, HEOOXOIWMO BBICTYNATh €IUHBIM (PPOHTOM IPOTHB
KOpPOHABUpPYyCa W MPOJOJDKATh MPHOOIIEHUE CTYACHUSCKON MOJOJASKH K (PU3MUYECKON KyJIbTYpe U CIOPTY,
AKTUBHOMY W ITO3UTHBHOMY 00pa3y >KHU3HU.
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KambIKTBIKTaH OKBITY (OPMATBIHBIH cadaKTapra dcepi
AKOO-na neHe WIBIHBIKTHIPYMEH

A.B. Tpyc

Byn makanana meHe topOmeci cabakTaphiHa KAaIIBIKTBIKTaH OKBITYIBIH 9cepi KapacThIPBUIFaH.
[Nangemus xarnaiiblHAa JCHE TOpOHeci cabakTapblH YHBIMIACTHIPYIBIH HEri3ri oJicTepi MEH
HBICAH/IAPbl KAaH-)KaKThl CHIATTaJFaH, AepOec CHIHBINTAPABIH KYPBUIBIMBI, OJIApIbl KYpY
MIPUHIIUTITEP], KAMIBIKTEIKTAH OKBITY YKoHE (PU3NKAIBIK OSICeHIUTIKTI a3aiTy JKarfalibIH/a JCHE
OCJICEHILTITIH PeTTey SICTEepi CUITaTTaJIFaH.

ABTOp CTYAICHTTEpre 63 OCTIMEH OKY Ke3iHJIe 631H-631 0aKbLIay/Ibl, )KYKTEME JICHIeHiH pEeTTEeYl,
neHe OITIMiHIH ©31H[IIK TYpiHe, MEeTUIIHAIBIK, TOIKA JKoHEe (DM3WKAIBIK JaMybIHA Ha3ap ayaapy
Ka)KET eKeHIH TYCIHIIpYy KepeK eKeHIIT1H aTal KepceTe]i.

Makanaia e3 OeriHie jeHe TopOueci cabakTapbIHIa Ka3ipri 3aMaHFbl CAyBIKTBIPY KYHelepiH
KOJIJIaHY/IbIH MaHbI3/IbUIBIFBI, JICHE JKaTTHIFyJapblH 63 OeTiHIIe YHBIMAACTHIPY JaFIblIapbl MEH
MAaIIBIKTAaHYbIH KAJIBIITACTBIPY, OLTIM QyIIBUIAp/ABIH JEHE MIBIHBIKTBEIPY MEH ©3iH-031
KETUINIPyTe IeTeH BIHTACHIH apTTHIPY YILiH OJIAp/IbIH JKaFbIM/Ibl KACHETTEPIH MYPHIC Maiiianany
Macelesnepi KapacThIpbLUIFaH.

ABTOp Kammel JeHe OITIMIH JaMBITy KaTTHIFyJIapbIHBIH, TaHEPTEHTLIK, KepKeM
TMMHACTHKAHBIH, LICWITUHT MEH KaJUTaHeTHKa, KYII JKATTBHIFYJIAPBIHBIH KENICHACPiHiH
KYpPBUTBIMBI MEH €pPEKENEPiH XKOHE KYPACTHIPYBIH, OJlap/bl OpPbIH/ay OOWBIHIIA YCHIHBICTAP/IBI
erKel-TerKeiil CUITaTTanIb!.

Tytiinoi co30ep: CTYJACHT, AHIEMUs, KAIILIKTHIKTAH OKBITY, O171iM Oepy, KO3FasbIC OeICeHIiTIr,
KATTBIFyJAp, KEIICHAEP, UHTEPHET-PECypCTap.

Influence of distance learning format on classes
physical culture at the university

A.B.Trus

This article examines the impact of distance learning on physical education classes. The main
methods and forms of organizing physical culture classes in the conditions of a pandemic are
described in detail, the structure of independent classes, the principles of their construction,
methods of regulating physical activity in conditions of distance learning and reduced motor
activity are described. The author notes that it is necessary to explain to students that during
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independent studies it is necessary to apply self-control, regulate the level of load, focusing on
their own type of constitution, medical group and physical development.

The article discusses the importance of using modern health improvement systems in independent
physical education classes, the correct use of their positive characteristics for the formation of
skills and abilities of independent organization of physical exercises, increasing students'
motivation for physical perfection and self-improvement.

The author describes in detail the structure and rules and the compilation of complexes of general
developmental exercises, complexes of morning, rhythmic gymnastics, shaping and callanetics,
strength training recommendations for their implementatio.

Keywords: student, pandemic, distance learning, education, motor activity, exercises, complexes,
Internet resources.
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The method of circular training in improving the motor qualities of students
in physical education classes
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The relevance of this article is associated with a sharp increase in the number of students with
health disabilities. Adaptation to physical and nervous stress becomes a problem that requires a
quick solution in the learning process. The most important role in solving the problem of reducing
the psychosomatic health of students belongs to physical culture and sports. It is necessary to use
all possible methods and means of health promotion based on a detailed differentiation of the
educational process, the correct choice of forms of its organization, increasing the level of
physical competencies of students, competent dosing of training loads taking into account
numerous factors.

The choice of such a method as circular training is associated with its versatility, variability,
relative simplicity of the exercises themselves, which, with the correct construction of exercise
complexes, competent selection of the pace of exercises from a variety of starting positions, allow
you to develop basic motor competencies in the shortest possible time

Keywords: students, health, methods, means of circular training, motor qualities, strength,
endurance, coordination, Cooper test.

Conduction

Young people who have a certain reserve of health enter Universities, unfortunately, many of them
have an insignificant reserve of health, with small reserve capabilities. The heavy academic load during school
years, the lack of a decent motor regime, demanded sacrifices from the health side and as a result, half of the
students have serious problems. And, on the part of motivation to an active motor mode - the presence of the
most dangerous delusion of young people that they will still have time to change or improve their health
without any effort on their part. But the facts show the opposite result and the problems are not visible to the
naked eye.

In Karaganda Industrial University, as in all Kazakhstani universities, control standards provided for
by the standard program are used for final control, the implementation of which in the last decade has been
difficult for most students.

Physical education teachers monitor the entire spectrum of students' motor abilities during the course.
Degradation of basic motor qualities is observed. Speed-strength qualities and endurance are developed by
30% of the possible indicators, running standards are fulfilled by units. A similar situation is observed in the
long jump from a place. A little better in exercises for abdominal muscles, this is what concerns young men.
In principle, the implementation of control standards by girls is called into question. And, what is most
incredible and incomprehensible — this situation does not bother current students at all.

Thus, when assessing the physical form of students in the groups of Karaganda Industrial University,
it was showed that out of 340 boys of 1.2 courses, according to the results of 1.2 terms, only 34 people fully
fulfilled all control standards, out of 350 girls, none fulfilled all control standards.

Additionally, physical education teachers conducted physical form testing at 1,8.15 weeks of the first
and second terms of the current academic year in order to identify the reaction of the cardiovascular, muscular,
respiratory systems of students to the proposed load using functional tests. The students performed the Cooper
Test and the simultaneous Martinet test, the Rufier index, the orthostatic test, hypoxic samples of the Rod,
Genchi.
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Carrying out functional testing showed extremely low indicators of the level of general endurance and
physical forms of students, 60-76% of students have unsatisfactory results of all functional tests and according
to the tables are equated to senile age.

The main part

Students of our university are not athletes and do not have a full set of physical qualities and vital
motor skills and abilities necessary for further professional activity. There is an urgent need to change the
situation and every teacher of physical education needs to use the most effective methods of improving the
level of basic physical qualities — strength, speed, dexterity, coordination - in their pedagogical activities aimed
mainly at improving the health of students.

The method of circular training is the best suited for the complex development of motor qualities, its
structure is aimed at educating the basic motor qualities, it is based on a small-group flow method of
performing exercises, the positive characteristic of which is a clear normalization of physical activity and at
the same time strict individualization of it. The combination of individual acyclic movements into an
artificially cyclic structure by their serial repetitions makes it possible for the complex development of motor
gualities and contributes to improving the overall efficiency of the body [1].

Circular training differs from other methods by using relatively simple exercises that, when properly
applied, affect certain muscles of the arms, legs, back, and abdominal press. The simplicity of the movements
allows you to repeat them many times. Performing exercises at a different pace and from different starting
positions affects the development of certain motor qualities. The main task of using the circular training method
in physical education is the effective development of motor qualities in conditions of a limited and rigid time
limit with strict regulation and individual dosage of exercises performed [1].

The method of circular training is based on compliance with the following rules:

1. Mandatory warm-up in the form of general developmental exercises and even running for up to 10
minutes.

2. The set of exercises must necessarily fit into the planned part of the lesson, taking into account the
physical forms of the group, taking into account gender and age.

3. The presence of 6 — 10 stations, each of which performs the same exercise for a certain time,
according to the signal. You can use task cards.

4. For circular training, exercises without an object are used - with their own weight, with additional
weights - using environmental influences, running and jumping uphill and downhill, up and down stairs, on
various ground and exercises with objects and sports equipment - dumbbells, barbells, stuffed balls, kettlebells,
expanders etc...

5. Exercises at stations can be performed with a certain time of execution and without the time of
execution of the exercise for any other form of load dosage. The pace of movements can be different - from
the average to the maximum level

6. Execution starts on one signal and ends on another. The teacher does not give any methodological
instructions during the task completion time (30-40 minutes), does not correct mistakes, students move from
one station to another during a 15-30 second rest in a circle.

Before performing a circular training, the teacher must correctly explain the impact of each exercise
performed on the physical quality formed in this lesson, determine the ultimate goal of its development at a
specific stage of training. Since the effect of using different methods of exercises is different, the teacher is
required to use them correctly.

-according to the method of continuous exercise (predominant focus on endurance);

-according to the method of interval exercise with rigid rest intervals (predominant focus on strength
and speed endurance);

-by the method of interval exercise with full rest intervals (predominant focus on strength, agility and
specialized endurance) [2].

Teachers of physical education of Karaganda Industrial University, in order to increase the level of
strength endurance, introduced a modernized Cooper strength test, performed by the method of circular
training, into physical education classes. It is used on an ongoing basis in the preparatory, main and final part
of physical education classes, depending on the tasks of the lesson, as well as students perform it
independently, with the provision of a video report in the Moodle system of Kar 1U.
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The Cooper Strength Test consists of 8 exercises and is carried out according to the method of
continuous work - it is carried out without interruptions and consists of several repetitions of passing a circle
and has the following options.

Option 1. Exercises are carried out without pauses at the time of their execution in the complex and
between circles. Exercises at each station are performed at a free pace, without taking into account time. The
increase in the load is due to an increase in repetitions for one or two of each station or by moving to the next,
more difficult complex.

Option 2. Exercises are carried out without pauses, but with a target time - the time of passing one lap
is multiplied by the number of laps, the goal is to strive to reduce the time or transition to a more complex set..

Option 3. Exercises are carried out without interruptions. The dosage and time of each lap remain
standard, and the number of laps increases [3].

Conclusions.

A current student, and soon a modern employee, should have the ability to concentrate and switch
attention, to process significant amounts of information, to be able to respond correctly and quickly to changing
of the situations, to have sufficient resistance to psychoemotional stress, hypokinesia and adverse
environmental factors.

An important role in solving these problems belongs to the means of physical culture and sports. At
the same time, the need for advertising of rational modes of mass physical culture increases. Circular training
can be attributed to such means, which allows you to develop basic motor qualities faster, but it is even more
effective when improving complex manifestations of motor qualities. The density of classes during circular
training increases almost twice as compared to the density of the lesson conducted according to the generally
accepted method, which allows you to simultaneously develop the cardiovascular and respiratory systems.
Significantly increases the activity, consciousness and discipline of students.

A wide range of possibilities of circular training allows you to use it with a contingent of different
levels of fitness and age [4].
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A.B. Tpyc

OKylIbLIAPABIH MOTOPUKACHIH JKeTIJIipyaeri 1oHre/eK KaTThIFy dici
JieHe MBIHBIKTBIPY cadaKkTapbIHAA

Byn MakanaHblH ©3€KTiNIri JAEHCAyJBIFBIHBIH AaybITKyJlap Oap CTyIeHTTEp CaHBIHBIH KYPT
apTybIMeH OaitnanbpicThl. OKYy Mporiecine GU3NKAIBIK )KoHE KYHKe Kyii3enicTepine Oerimuery i
Te3 MIeHIyAi KaXeT eTeTiH Macenere aiHainapl. CTYIGHTTEpAIH ICHXOCOMATHKAJIBIK
JICHCAYJIBIFBIHBIH TOMEH MOCENECiH LICUIyAe JAEHE MIBIHBIKTBIPY XOHE CIOPT MAaHbI3ABl Pell
atkapaabl. OKy MPOIECiH erKeh-Ter kel capanayra, OHbl YHBIMIACTHIPY HBICAHJIAPBIH JIYPBIC
Ta{jayFa, CTYACHTTEP/AIH (QUIUKAIBIK KY3BIPETTUNTIHIH JICHITeHiH apTThIpyFa, KONTErcH
(dakTopnapapl ecKepe OTBHIPBIN, OKY JKYKTEMeJNepiH cayaTThl MeIllepieyre Heri3aenreH
JICHCAYJIBIKTBI HBIFAUTYIBIH OApIILIK MYMKIH 9/IiCTepi MEH KYpalIapblH Maianany Kaxer.
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AWHANBIMIBI JKATTBIFY CHSKTBI OMICTI TaHJIAy OHBIH oMOEOaNnTHIFBIMEH, ©3repMeNiTiriMeH,
KATTBIFYJIAPJIIH CANBICTBIPMAJIbl  KapanaibIMIbUIBIFBIMCH OalIaHbICTBI, OJIAP JKATTHIFyJap
JKHUBIHTBIFBIH IYPBIC KYPa OTBIPBIT, OPTYPIIi OAacTaIKbl IO3UIUSIIAP/IaH YKATTHIFYIapIbl OPbIHIAY
KapKbIHBIH JIYPBIC TAaHJAM OTBHIPHIN, KbICKA MEp3iMJIIE HETI3ri KO3FabIC KY3BIPETTLIIKTEPiH
JaMBITyFa MYMKIHJIK Oepei.

Tytiin0i ce30ep: CTYACHTTED, ACHCAYIIBIK, JJIICTED, alfHAIMAJIbI KATTHIFYJIap, KO3FAIIBIC CaIlachl,
KYII, TO3IMALTIK, yinectipy, Kymep Tecri.

A.b. Tpyc

MeTtoa KpyroBoii TPEHMPOBKY B COBEPIIEHCTBOBAHUHU ABUTaTeIbHBIX KAUeCTB
yYalmxcsi Ha Ypokax (pu3u4eckoii KyJabTypsl

AXTyanbHOCTh JaHHOW CTaThd CBsI3aHA C PE3KUM YBEIWYCHUEM UYHUCIIA CTYACHTOB C
OTKJIOHECHHSIMH B COCTOSIHUM 3[I0POBbs. Ajanrtanus K (U3NYECKUM W HEPBHBIM Harpy3kam
CTaHOBUTCS TPOOJIEeMOH, TpeOyrolei ObICTPOro pelieHus B mpolecce o0ydeHus. Bakuemas
poidb B pEIICHWH MPOOJEMbl CHWKCHHUS IICHXOCOMATHYECKOTO 3II0POBbS  CTYACHTOB
MPUHAATCKUT (PU3NIECKON KYJIbType U cropTy. HeoOXoauMo MCIonb30BaTh BCE BO3ZMOXKHBIE
METOJIbI ¥ CPEICTBA YKPEIUICHHS 370POBbsl, OCHOBAHHBIC Ha JCTalbHOW auddepeHranmum
y4eOHOro Tpoliecca, TMPaBUILHOM BbIOOpe (OpM €ro OpraHu3alH, MOBBIINICHHE YPOBHS
(U3NYECKUX KOMIIETCHIMH CTYJICHTOB, T'PAaMOTHOE JO3UPOBAHUS yUEOHBIX HArPY30K C yUETOM
MHOTOYHCJICHHBIX ()aKTOPOB.

Beibop Takoro Meroma, Kak KpyroBas TPEHHPOBKA  CBSI3aH C €r0 YHHBEPCAIBHOCTBHIO,
BapHATHBHOCTBIO, OTHOCHTEIBHOW MPOCTOTOM CAMHX YIPaXKHEHHH, KOTOPBIE MPH MPABUIEHOM
MOCTPOCHUN KOMILICKCOB YIPaXKHEHHH, TPAMOTHOM TI0A00pE TeMIa BBITOIHEHUS YIIPaKHEHUH
13 pa3HOOOPa3HBIX HCXOAHBIX TIOJOKEHUI TO3BOJISIOT B KpaTyaiiie CpOKH pa3BUTh OCHOBHBIC
JIBUTaTeIbHBIC KOMITETCHIII

Kniouesvie cnosa: cTyneHTbl, 310pOBbE, METOAbI, CPEICTBA KpPYrOBOM TPEHUPOBKHU,
JBUraTeJbHbIE KauecTBa, CHJIA, BHIHOCIUBOCTh, KOOpIUHaLus, TecT Kymepa.
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Bausinue (l)I/I3H'{eCKOI7I KYJbTYPbI HA COHUAJIBHYI0 AKTUBHOCTb CTYICHTOB

B nannO# craThe OBUIM PacCMOTPEHBI BOIIPOCHI BIHSIHHUA 3aHATHH (DU3KYIBTYPOH B BBICIIEM
y4eOHOM 3aBelleHMH Ha COLMANBbHYI0 aKTHBHOCTH CTYIACHTOB, a TaKXe HX YCIIEBa€MOCTb.
PaccmaTprBaeTcsi OJOXKUTENHHOE BIUSHUE 3aHATHH (DU3WUECKOW KYJIBTYpPOH M CIOPTOM Ha
OpTraHHU3M CTYACHTOB, UX pa0OTOCIIOCOOHOCTh W aKTHBHOCTbH. BBIJIO TIPOBEIEHO aHKETHPOBAHHE
Cpeau CTyAeHTOB ¢ 1-oro mo 3-mii kypc KaparanauHckoro HHIyCTpHaIbHOIO YHUBEPCUTETA, IO
pe3ysibTaTaM KOTOPOTo OBUIO BBISBIEHO, UTO TaKHE IMOKA3aTeNH KaK, yCIIeBaeMOCTh, COI[HAIbHAS
AKTUBHOCTb, Ha TOPSJOK BHINIE y TeX OOYYaIOUIUXCS, KOTOpble cTabmimbHO U d((PeKTHBHO
3aHUMAIOTCsl (PU3NUECKON aKTUBHOCTBIO, YEM Y T€X, KTO IpeHeOperaeT 3aHsATUIMHI (PH3HIECKON
KynbTypoil. Takke Oblla OTMEYEeHa BaKHAs pOJIb JUCHMIUIMHBI «DU3KYIbTYpa» B
(hopMHPOBaHUHU JMYHOCTU CTYJEHTOB, WX IMPO(ecCHOHATHLHOM OPHEHTHPOBAHHUH, a TaKXKe B
PAa3BUTUU UX COLUANBHBIX KaYeCTB.

Kniouegvie cnosa: Qusnueckas axKTUBHOCTb, COLMANbHAS AKTUBHOCTb, CIIOPT, CTYJICHT,
MOTHBAIUSA, 3J0POBHI 00pa3 KU3HU, QU3KYIBTYpA.

Beseoenue

Ha ceromusmianii eHb K BBITYCKHUKAM BY30B MPEIBSABISIOTCS JOCTATOYHO BBICOKHE TPEOOBAHUS B
CBSI3M C TEHCHIIMEH OBICTPO M3MEHSIOIICHCS CUTYalluu B SKOHOMUYECKON 1 colnanbHol chepax. Te 3HaHMS,
YMEHWUsSI ¥ HaBBIKH, KOTOPBIE OBLIN TIOJTYYEHBI B CTEHAX YHUBEPCUTETA, JAIOT BO3MOXXHOCTh CTYJCHTaM OBITh
0oJiee KOHKYPEHTHBIMH Ha PhIHKE TPY/a, YTO B CBOKO OYepellb TaK e JaeT UM BO3MOXXHOCTh IIPETEHI0BATh
Ha JIOCTOMHYIO, BBICOKOOIUIauMBaeMyro paboTy. Bo Bpems yueOHOro mpoiiecca CTYISHTHI IOJIyYalOT HE
TOJIbKO 0a30BbIe 3HAHHS IO CBOCH IUCIUIUIMHE, HO M M3y4arOT JIOTOJIHUTEIIbHBIC YYCOHBIC NMCIIUIUIAHBI,
KOTOpBIC HAIpaBIIEHHBl HAa pa3BUTHE KpPYyro3opa, a TaKKe ydaT WX JyMaTh, aHAIN3HPOBATH, HCKATh
MOAXOJIAIIYI0 WH(POPMAIIHMIO, JeJIaTh COOTBETCTBYIOIIME BBIBOIBI M NMPUHUMATh PEHICHHs. 32 BCE TOIbI
o0ydYeHHUs] B By3¢ IMOJyUYEHHbIC 3HAHMsI, HABBIKM CaMOOOPa30BaHUs, CAMOOPTraHU3AI[MK U CaMOYIIPaBICHUS
HAJIEIISIOT BRITYCKHUKA KOHKYPEHTHBIMH KadecTBamH [ 1].

Ocnosnas yacmo

[Tpu 00yueHUH CTYJCHTOB Pa3HbIX CICIUAIBHOCTECH B BBICIIEM Y4eOHOM 3aBEACHUHU YIIOP JCIIAeTCs
Ha pa3BUTHE BCEX HEOOXOAMMBIX MPO(ECCHOHATBHBIX KaYeCTB YCIIEITHOTO U COBPEMEHHOTO PYKOBOJIUTEIIS.
DTO B MEPBYIO OYepelb CIIOCOOHOCTh TPAMOTHO M YETKO PYKOBOJUTH KOJUIEKTHBOM, CO3IaBaTh 3J0POBYIO
pabouyro arMocdepy, 3HaTh BCIO CUCTEMY YIPABICHUsI H3HYTPH, 3HATh IPOU3BOICTBEHHYIO TEXHOJIOTHIO TOM
cdepbl, B KOTOPOH OH BEIET CBOIO ACATEIBHOCTh. OCYIIECTBIICHUE PA3BUTHUS IJAHHBIX KAYECTB B MOJHOU Mepe
BO3MOJXKHO TOJIBKO TP MaKCHMAaJbHOW COITMAIBHOM aKTUBHOCTH. A COlMabHas aKTUBHOCTH B CBOKO OY€pelb
3aKJIaJIbIBACTCS HA 3aHATUAX PU3NIECKON KyIbTypoil. IMeHHO akTUBHAs (hu3ndecKas AeITeIbHOCTh CTYACHTA
OKa3bIBaCT IIOJIOXKHUTEIBHOE BIWSHHE Ha BCEe (YHKIMM OpraHu3Ma. 3HAYUTEIbHO YJIy4IaeTcCs
paboTOCIIOCOOHOCTh, YCKOPSIFOTCSI BCE OOMEHHBIE TIPOIIECCHI B OpTaHU3Me, VKPEIUISeTCsl CepJe4HO-
COCY/IMCTasi CHCTEMA, BRIPACTAET IMOKA3aTENb KU3HEACATEIIHHOCTH.

Ha coBpeMenHOM 3Tame, KOT/a TEXHOJOTWYECKHU IMPOTpPecC HE CTOMT Ha MECTe, MPUOOpETaroT
AKTyaJIbHOCTh Hay4HbIC MCCIICIOBAHMS, CBSI3aHHBIC C OTCIASKUBAHUEM (DU3MUECKOM aKTUBHOCTH YEJIOBEKa, B
YaCTHOCTH CTYJICHTOB, BEJlb IMEHHO OT HHUX 3aBUCHUT Oy/IyIllee HE TOJLKO CTPaHbI, HO U BCETO YEIOBEUYECTRA.
Kak 1moka3bIBalOT HMCCIIEI0BAHUS, COKDPAICHHE IBUIATEIbHONH aKTUBHOCTH CIOCOOCTBYET Pa3BUTHIO Psijia
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HETaTHUBHBIX M3MEHEHUI B OpraHU3Me CTYJCHTOB. B 3TO BpeMs BO3HMKAeT HEOOXOOUMOCTh FapMOHHU3AINN
TeX KauecTB B JINUHOCTH CTyJICHTa, KOTOPhIE HAIpaBiIeHbl Ha NPO(ecCHOHaTbHOE CTAHOBICHNE JINIHOCTH, B
NepuoJ NoTyYeHus Boicuiero oOpa3oBanus. CeronHs K BbITyCKHUKAM IPEIbSIBIAIOTCS 1OCTATOYHO BBICOKHUE
TpeOOBaHUS HE TOJIBKO K X YMCTBEHHBIM CIIOCOOHOCTSIM, HO U TaKXKe K MX (PU3UUECKON PYHKIIHOHATLHOCTH.
[IpoBeneHHBIE MCCIENOBAHUS MOKA3aJIld, YTO COCTOSHHE 3[J0POBbSI MOJIOJEKU CYLIECTBEHHO CHMKAETCS U
BBI3BIBACT ONAcEHHE Ha Oyayiuee mHokosieHHe. Takum oOpasoM, aucuuminHa «Pu3uueckas KyJIbTypay
aKTyalbHa KaKk HUKOTAa B 00pa3oBaTeJbHOM IIpOIecce MOAPACTAIONIero MOKOJIEHHs, TaK KaK MMEHHO OHa
CHOCOOCTBYET MPONOPLUHUOHATBHOMY U TApMOHUYHOMY Pa3BUTHIO IMYHOCTHU CTYJICHTA, a TAK)KE CIIOCOOCTBYET
YKPETIEHUIO ¥ 03[JOPOBIICHUIO OPTaHU3Ma B TIEPHO]T MAKCUMAIILHOW YMCTBEHHOW Harpy3ku [2].

MHOXeCcTBO IPOBEACHHBIX CCIEI0BaHUH YKa3bIBAIOT HA TO, YTO CPEIU MOJOACKH PU3KYIbTYpa eIIe
He cTaja HeoOXOANMOW M KU3HEHOBaKHOM MOTpeOHOCTHI0. Hamm OBbLT MpOBEJCH aHKETHBIM OMpoc cpenu
cTyneHToB ¢ 1-ro mo 3-i xypca Kaparanamackoro mHAaycTpuaigbHoro yHuBepcureta (N=500) Ha mpemmer
HNPENOYTEeHUH K 3aHATHAM (GU3KYIbTYPOH WM APYTMMHU Pa3IMYHBIMH BUIAMHU CIIOPTa, KOTOPBIM MOKa3al,
YTO CUCTEMATHYSCKU 3aHUMAIOTCS (PU3MUYECKOM KYIbTYpol OT 3 10 6 pa3 B Hezelto Beero 6-10%% cTyneHTos,
T.€. oT 30 mo 50 uwemosek u3 500. YrtpeHHe# 3apsmkoi 3anmmarorcsi 12% crynmentoB 1-oro xypca, 9%
CTYZAEHTOB 2-0ro Kypca U Bcero 5% cTyneHToB ¢ 3-oro Kypca. Jlydiie Bcero oTBEThl Ha aHKETHBIE BOIIPOCHI
BBITJIAIAT Y CTYJICHTOB, KOTOPbIC 3aHUMAIOTCSl PA3IMYHBIME BUIaMU (PU3UUECKON aKTUBHOCTU. X OTBETHI
MOKHO PAaCUEHHBaTh KakK TOJOXXUTEIBHOE OTHOIICHHE K BONPOCY TMOAJNCPKKH CHUCTEMBI JBUTATEIHHOM
aKTHUBHOCTU. Jl0JIs CTyICHTOB U3 OOLIETO YMCIIa ONPOIIEHHBIX, KOTOPbIE 3aHUMAIOTCS (GU3KYIBTYPOM XOTS OBl
2-3 pasa B HEZIEeJIO COCTaBIsIET OT 5 110 45% c ydeToM Bua OBUraTenbHOM akTuBHOCTH. Hanbomnbiee ynciio
CTYZICHTOB NPEANOYNUTAIOT 3aHUMAThCS CIOPTUBHBIMU Urpamu 30% crynenTtoB 1-oro kypca, 24% 2-oro kypca
n 40% crynentoB 3-oro kypca. 25% CTyIOEHTOB BBIOpany MOXOXbl, KaK OXHY M3 ()OpM IBUraTeIbHOMN
AKTUBHOCTH, TAK)KE OHU 3aWHTEPECOBAHBI B 3aHITHAX JIETKOW aTIICTUKOM [3].

Hcxons u3 mpoBeIcHHOTO OIpoca BUAHO, YTO 0OJIbIIas YacTh CTYACHTOB OoT 54% 10 93% ¢ pa3HbIX
CHeNUaNbHOCTeH M (DaKyIbTETOB HE 3aHMMAIOTCA YTPEHHEH 3apsaaKoi, (yTOOIOM, JBDKHBIM CIIOPTOM,
0ackeT00JIOM, BOJIEHOOIOM, JIETKOHM aTIETHKOW, HE TIOCEMIA0T CIIOPTUBHBINA 3all T.€. HUKAKUM 00pa3oM He
JEMOHCTPHPYIOT CBOKO 3aWHTEPECOBAHHOCTh B Pa3BUTHH COIHMAJIbHOM aKTUBHOCTH B OTHOLICHUU
¢u3kynpTypbl. CTyIEHTHl aKTHBHO OTKAa3bIBAIOTCS OT BEACHUS 370pOBOro 00pas3a >KU3HH, TEM CaMbIM
WTHOPHPYIOT CBOI COIMANIFHBIN CTATyC U HE 33[yMBIBAIOTCS O (PM3MUECKON KYJIBType CBOCH JTMIHOCTH.

Ilocne TIIATETBHOTO PACCMOTPEHHUS W aHANINM3a OTBETOB CTYIEHTOB HAa OTBETHl aHKETUPOBAHUS:
«Kakoii BuI (hu3nveckoil akTHBHOCTH BaM HPABHUTHLCS M XOTENH OBl BBl MM 3aHUMATHC?», «KakuMm crioprom
BbI 3aHUMAETECh?» MBI IPOCYUTAIHN UHIEKCHI (TIOTPEOHOCTH U pealbHON aKTUBHOCTH).

Takum 00pa3om, y cTy1eHToB 1-0r0 Kypca HHAeKC MoTpedHOoCTH cocTaBmi — 1,76; 2-oro kypca — 1,64,
3-oro kypca — 1,43. Unaekc aktuBHocTH y 1-0oro kypca — 0,86; 2-oro kypca — 0,76; 3-oro kypca — 0,64. Ilo
MOJYYeHHBIM HAMH JAHHBIM B XOJIe pacuéra WHJIEKCOB, MBI CACNANIM CIIEAYIOIINE BBIBOJBI, YTO CTYACHTHI
KaparangnHCKOro MHIYCTPUAIBHOIO YHUBEPCUTETA IUIOXO MOTHBHPOBAHBI K 3aHATHAM (DU3KYIBTYpOH.
[TonoxwuTtenbHbIE MOTHBBI CTYJIEHTOB, 3aWHTEPECOBAHHBIX B CBOEM (PH3MYECKOM COBEPIICHCTBOBAHHH,
HaTPSMYIO 3aBUCST OT MHTEpEca B MOJICPKAHUH JIBUTATEILHONW aKTHBHOCTH.

ITonpoOHO M3yYUB OTHOLIEHUE CTYIEHTOB K (DU3NUECKON aKTHUBHOCTH B YHUBEPCHUTETE, Ky/la TaK *Ke
BXOZST HE TOJBKO CaMHU 3aHATHS, HO M Pa3IMYHOIO poJa O310POBHUTEIIbHBIE MEPONPHUSTHS, TAKUE KaK
sctadeThl, CapTaKuajbl, OXOAbI, COPEBHOBAHMS, MBI OMPEACIIIIHN, 4TO 25% W3 MPUHUMAOIIUX Y4acTHe B
oIpoce cTaparoTcsi M30eraTb ydacTHs B MOJOOHBIX Meponpuatusx, 14% ydactByroT BpemeHamu, 40%
MOCEIIAIOT 3aHATUS PU3KYIBTYPOH TOIBKO PajJX OLEHKH U HE MOCEIIAI0T CIIOPTUBHBIE MEPOIIPUATHS U BCETO
20% ydyamuxcsi OTMETHIIM, YTO 3aHUMAIOTCS (PU3NUECKONH aKTHBHOCTBIO HE TOJBKO Ha 3aHATHUSIX, HO U Ha
noBcenHeBHOW ocHOBe. M 10% OmpOIIEHHBIX OTMETHJIM, YTO TNPUHUMAIOT YYacTHE B CIIOPTUBHBIX
MEPONPHITUSIX Ha TOCTOSIHHON OCHOBE.

Taxoke 1Mo pe3ynbTaTaM aHKETUPOBAHUS MBI BBISBWIM P IPUYMH, KOTOPHIE MELIAIOT CTyIEHTaM
3aHUMAThCS (QU3KYJIBTYpPOM W YYacTBOBAaTh B CIIOPTHBHBIX MepornpusaTusx. OCHOBHbIE MPUYHHBI, 3TO
HegocTaTok Bpemernu (45% u3 100%), HemocTaToOK 3HAHUM U YMEHUHN Il CAMOCTOATENbHBIX 3aHATHH (20%),
orcytcTBHe HeoOxoaumoro uuBeHTaps (10%) u 30% naxke He 3ayMBIBAINCH HAJ JAHHBIMH BOIIPOCAMH.

[ToaTomy, oOpainas BHUMaHHE Ha TaKyI0 O€JCTBEHHYIO CUTYAIIHIO B chepe MOTHUBAIIMHU CTYJICHTOB Ha
3aHATHS (PU3KYJIBTYpOH, MHOTHE BYy3bl BCTAlM Ha MyTh MEPEOPHEHTANNU YYSOHBIX MMPOrpaMM MPUMEHSISI B
CcBOeH paboTe CO CTyOeHTaMH CIIOPTUBHO-OPUEHTHPOBaHHOE (u3MUecKkoe BocnuTanue. JlaHHas
MEPEOPUCHTAIIHS CIIOCOOCTBYET aKTHBHOMY BHEJPEHHIO 3JI0POBOTO 00pa3a *KHM3HU B CTYJEHUECKYIO CPEIy.
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Crenyer OTMETHTb, 4YTO AaHHOE TNepenpoduinpoBaHre TpeOyeT OT BY30B HaIMYHMs MaKCHUMaJIbHOM
MaTeprUaIbHO-TEXHIHUECKON 0a3pl, Ma0bl O00ECHeYnTh CTyJAeHTaM KOMGOPTHBIE YCIIOBUS [UIsl 3aHATHH
pa3TMYHBIMA BUAAMH CIIOPTa, a TakXkKe AaTh CTYICHTY BO3MOJKHOCTh CaMOMY BEIOMpaTh TOT BUJ CIOPTA,
KOTOPBIM OH XO4YeT 3aHMMaThbcsl. Ho cTankuBasch ¢ peanbHOCTBIO, HE KaXKAOE BHICIIce yueOHOE 3aBeAeHUE
MOJXKeT cebe 3TO Mo3BONNUTh. CTOUT OTMETHTB, 9TO o0ecTiedeHre KOM(POPTHBIX YCIOBUHN IS 3aHATHI CITIOPTOM
MTOJIO’KUATENNBHO CKAa3bIBAIOTCS HA PA3BUTHH COIMABHOW aKTHBHOCTH MOJIOJIE)KH, TaK KaK CTYICHTHI, KOTOPBIS
AKTHBHO IOCEUIAIOT CIIOPTHBHBIE MEPONPHSITUS M 3aHUMAIOTCS (QHU3KYIBTYpOH M CIOPTOM OTIHYAIOTCS
MOBBIIICHHON aKTUBHOCTHIO, CTAOMIBHBIM 3MOIMOHATIBHBIM COCTOSHHEM, BBICOKOH paboTOCTIOCOOHOCTHIO.
Taxxe Takue CTYACHTHI O0JIAAIOT CTPECCOYCTOMYMBOCTHIO, IIENEYCTPEMIICHHOCTBIO, PEIINTEIHHOCTRIO U
BBIJICJIIIOTCSL BBICOKMM [OKa3zareneM Tpyaomoous. @dusndeckas akTHMBHOCTh TOTOBHUT CTYIEHTOB K
po(eCcCUOHATBHOMN ICATEIBHOCTH U COIUAITBHOM.

KitoueBbiM pakTOpoM IS yBeTMUeHUsT (PU3MUECKOW aKTUBHOCTH CTYIEHTOB SIBIISIETCS CO3/IaHUE
MOTHBOB M HMHTEPECOB K 3aHATUAM (Pu3KymbTypoid. [ms storo HeoOXxoammo paboTaTh C MOJOIEKBIO,
OOBSICHATh UM KaK BAXHO U HEOOXOJMMO IMOBBINIATH CBOK) JBUTATCIILHYI0 aKTUBHOCTH M BMECTE C HEH U
COLMAIBHYIO, TAK KaK OHU HAMPSMYIO B3aNMOCBS3aHEHI [4].

[loBpIlIeHNE CONMANBPHOW AKTUBHOCTH Y CTYACHTOB JMAOJDKHO OCYIIECTBIATHCA MPH TTOMOIIH
(hopMHpOBaHUs CIEAYIOINX MOTHBOB. OCHOBHBIM MOTHUBOM JUISI MOJIOJICKH JOJKHO OBITH CTpEMIICHHE K
Pa3BUTHIO CBOEH IMYHOCTH MO CPEACTBOM 3aHATUSMH (DU3UYECKOH KyIbTYpoil. MOTHB ApYXKeCKOH
CONUIAPHOCTH, T.€. Pa3BUTHE JKEIaHUS OOIIATHCS U B3aUMOJIEHCTBOBATH CO CBOMMHU CBEPCTHHKaMH. MOTHUB
COTIEPHUYECTBA, KOTOPBII IOMOTAET PACKPBITHCS TMYHOCTH, CAMOYTBEPAHUTHLCS, & TAKXKE TOOUTHCS aBTOPUTETA
B CBOEM KpPYTY, YTO B OyIyleM MOMOXKET B MPOECCHOHANBHON AeaTenbHOCTH. [1Jist TOro, YTOObI BOIUIOTUTD
B JKU3Hb TH MOTHBBI CJIeyeT OOpaTuTh BHUMaHHE HA TPYMIBI CTUMYIOB. [lepBas rpymma HampaBieHa Ha
MOBBIIIIEHAE Pa0OTOCIIOCOOHOCTH, YIyYIIEHUS (DHU3MUECKUX XapaKTEepPUCTHUK OpraHu3Ma, TaKuX Kak
yIy4llleHHe TeJIOCI0KEHHS, BRIHOCIUBOCTH, OOLIeH TUHAMUKN CaMOYyBCTBHs. Bropas rpymma, BKIOYacT B
ce0si cenyrole MyHKTHI, TIOCTAHOBKA PAa3HOUM CIIOKHOCTH 3a/1a4 MPUMEHSIS MPH 3TOM HHIUBHIYaTbHbIH
MOIXOJI, & TaK)Ke IMMOJABE/IEHIE HTOTOB TMOCIE YCIEIIHOTO JOCTMKEHHUS MMOCTABIICHHOHN 3a7lau, IPOBEICHNE
cpeau (hakyIbTETOB M TPYHIN TYPHUPOB MO PAa3IMYHBIM BHIAM CIIOpTa C MOCIEAYIOUIMM HarpakacHUEM
HanboJiee aKTUBHBIX YYACTHUKOB IPaMOTaMH, MEAAJIIMHA U LICHHBIMU NpU3aMu. TpeThs Tpymmna HampapieHa
Ha CO3/IJaHNe KPEMKOTO U APYKHOTO CTYJEHIECKOTO KOJUIEKTHBA, B KOTOPOM OTpabaTHIBAIOTCS ITOTyICHHBIC B
mporiecce OOy4YeHHs HABBIKH YIPaBIEHHS, CaMOOPTraHU3aIlMH, cOoydacThs. YUeTBepras TpyIma CTHMYIJIOB
XapaKTepU3yeTcs, MCIOJIb30BAHUEM TOOLIPEHUNA JOCTHXKEHUM CTYJEHTOB B TMpOLECCE 3aHATUU
(U3KYIBTYpOIL.

3axnrouumenvras yacmo

Takum 00pa3oM, MOJBOJS HMTOT BBHINIEH3IOKEHHOTO, Mbl OTMETHJIM, YTO €clii Obl B y4eOHBIX
3aBEJICHUSAX OTMEHWIIN NPENoiaBaHie PU3KYIbTYPhI, TO COCTOSIHUE 30POBbS MOJIOAOT0 ITOKOJIEHUS OBbLIO ObI
noJ| yrpo3oi. [IpuBiiedeHne cTyIeHTOB K 3aHATHIM (PU3MUECKON AEATEIbHOCTHIO TO3UTHBHO CKa3bIBAETCS KaK
Ha WX JIBUTaTeIbHOW aKTHBHOCTH, TaK W HAa COLUMANbHON. Te CTyJOeHTHI, KOTOpble aKTUBHO 3aHUMAIOTCS
(U3KYIBTYPOHl M CIIOPTOM, O3J0PABIMBAIOT CBOM OpPraHM3M Jy4lle IMEPEHOCAT CTPECCOBBIE CHUTYallUH,
HanOosiee MOOWJIBHBIE, TE€ HABBIKM, KOTOpPBIE OHHM MOJYYalOT Ha 3aHSATHAX I[IOMOTAalOT MM B HX
podecCHOHANBEHON JIeSITeIbHOCTH, YTO JIeJaeT X KOHKYPEHTOCIIOCOOHBIMH M BOCTPEOOBaHHBIMU Ha PHIHKE

Tpyaa.
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R.K. Kolesnikova
The influence of physical culture on the social activity of students

In this article, the issues of the influence of physical education classes in higher education on the
social activity of students, as well as their academic performance, were considered. The positive
influence of physical culture and sports on the body of students, their performance and activity is
considered. A survey was conducted among students from the 1st to the 3rd year of Karaganda
Industrial University, the results of which revealed that such indicators as academic performance,
social activity, are an order of magnitude higher among those students who consistently and
effectively engage in physical activity than those who neglect physical education. The important
role of the discipline "Physical Education™ in the formation of students' personality, their
professional orientation, as well as in the development of their social qualities was also noted.

Keywords: physical activity, social activity, sport, student, motivation, healthy lifestyle, physical
education.

P.K. Konecunukona
Bausinue ¢puznyeckoii KyJbTypbl HA COUMAJIbHYI0 AKTHBHOCTDH CTYIeHTOB

Byn makanana sxofapbl OKY OpPHBIHIAFbl JIGHE HIBIHBIKTBIPYABIH CTYACHTTEPIiH 9JCYMETTIK
OenceHniTiriHe, COHMai-aK oOJapAblH YJTepiMiHE ocepi Macenenepi KapacTeIpbuiipl. JleHe
WIBIHBIKTBIPY MEH CHOPTTBIH  CTYJNCHTTEpPAiH JEHECiHe, ONapAblH >KYMBICBIHA YKOHE
OeJceHaiirine oH ocepi KapacTelpbuiaabl. Kaparanabl WHIYCTPUSIIBIK YHHBEPCUTETiHIH -1l
KoHe 3-Ii Kypc CTyIEHTTepi apachlHAa cayajdHama >KYPTi3ififi, OHBIH HOTHXKeJepl OOMBIHIIA
JIeHe TIBIHBIKTEIPYMEH aiHaJbIcaThIHAApFa KaparaHnaa JIeHe OeNCEHAUTITIMEH TYPaKThl KoHe
THIMJII alHAITBICATBIH CTYJICHTTEPIH YITepiMi, 9JIeyMETTiK OeJICeH/IUIIT CHAKTBI KOPCETKIIITED
onjekaia JKOFapbl ekeHniri aHpIKTangel. CoHpal-ak, '"IOeHe IIBIHBIKTHIPY" TOHIHIH
CTYACHTTEPIiH >XEKe TYIFAChIH KaJbIITACTBHIPYNAFbl, OJapAblH KociOu OarmapiaHybIHIAFbL,
COH/Iali-aK OJIApJIbIH 9JICYMETTIK KaCHETTEePiH JaMbITyIaFbl MAHBI3/IBI POJIi aTar oTiIi.

Tytiin ce30ep: neHe OENCEHIUTITI, oJeyMETTiK OEeNCEeHIUTK, CIOpT, CTYAEHT, MOTHBAIus,
cayiayaTThbl ©MIp CaJThI, JICHE IIBIHBIKTHIPY.
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A.JL. MocyHoB
Kapazanouncxuii undycmpuanvusiii ynueepcumem, 2. Temupmay, Kazaxcman
dusnyeckas KyJbTypa U CHIOPT B CUCTEMe IEHHOCTEeH CTY/IeHTOB

B nanHO# cTaTtbe paccMaTpuBaeTcs poib GU3NUECKON KYIBTYpHI M CIIOPTa B CHCTEME IIEHHOCTEH
CTy[IICHTOB B BBICIINX YYEOHBIX 3aBeACHHAX. VI3ydeHO NOHATHE «IEHHOCTH» B pa3pese
MeIarornieckoro 00y4eHusl, MPOaHATU3UPOBAHBI PE3YIbTAThl IPOBEICHHOTO aHKETUPOBAHUS U
ormpoca Ccpedu CTYACHTOB OJKOHOMHYECKMX U CTPOMTENBHBIX clenuaibHocTeil. Taroke
paccMOTpeHa cucTeMa IEeHHOCTEH MOJIOAEKH Ha OCHOBE PA3IMYHBIX HCCICAOBAHUHA B TaKHX
HaIpaBJICHUAX KaK, peurus, Gumocodusi, COMUONIOTH U T.1. ONMHICcaHo, 9TO UMEHHO (pr3udeckast
AKTHUBHOCTH SIBIISIETCSI OCHOBOM it A(PQPEKTHBHOTO (PHU3MYECKOTO BOCIUTAHUS, KOTOpas
BBICTYIIAeT OJJHAM U3 TJIABHBIX (DaKTOPOB Pa3BUTHUS KaK JyXOBHBIX, TAK M MOPAJIbHBIX KauyecTB
JUYHOCTH, KOTOPHIE IIOMOTAIOT BBICTpaWBaTh M C(HOPMHPOBBIBATE MHOTOTPAHHYIO H
TapMOHUYHYIO JINYHOCTh. PACCMOTpPEHBI T€, MOMEHTHI, KOTOPBIE CTYICHTHI OBl XOTEIH BUICTh HA
3aHATHAX (PHU3KYIBTYpOH B By3e.

Knrouesvie cnosa: Guznueckas KylbTypa, 340pPOBBIH 00pa3 >KU3HU, MOJOJACKH, BOCIHUTAHHE
JUYHOCTH, CHCTEMa 00pa30BaHusl.

Beeoenue

Kaxxapiii teHs Hale o0IecTBO MOABEPraeTCs Pa3IMIHOTO pojia TpaHc(hopManusaM, B CICICTBUU YETO
Hally OyXOBHbIC M HPAaBCTBEHHBIC LEHHOCTH KAapAWHAJIBHO H3MEHSIIOTCSA. B Halieil conuanbHON >KU3HU
OTBEPraloTCs HE TOJHKO MOPAIBHO M JYXOBHO HPABCTBEHHBIC YCTOM, HO M OOIIICUEIIOBEYECKHIE IICHHOCTH. 13-
3a TOTO, YTO B CO3HAHWUU MOJIOJCKH Pa3MBIBAIOTCS OOIIECHPUHSATHIC HOPMbI HPABCTBEHHOCTH IO YIPO30i,
CTaHOBUTCS KyJIbTypa 37J0pOBOT0 00pa3a xu3HH. be3 COMHeHHsI HMEHHO B TIEPHO/] IOHOIIECKOTO CO3PEBAHUS
MIPOUCXOANT BHIOOP KU3HEHHBIX U/I€aJIOB U IIeHHOCTel. CleryeT Mo I4epKHYTh, YTO BRXKHOM TUCITUILTHHON B
BBICIIIEM Y4eOHOM 3aBEJCHUHU Hapsy C APYTUMH SBJSICTCS (PU3UYECKas KyJbTypa, KOTOpas U IOMOraet
OTIPEIETTUTh Ha/IeKHBIE IEHHOCTHBIE OPHEHTUPHI, MOTUBUPOBATH CTYIEHTOB Ha BEJICHHE MPAaBUIIBHOTO 00pa3a
XKU3HU. Beb ecii y MOITo/1e: 1 N3HAYaIBHO Oy IyT HETPaBUIIBHO C(OPMUPOBAHBI HDABCTBEHHBIE OPUEHTHPHI,
TO BEJIMKA BEPOSATHOCTD MOJBEPKEHHOCTU PA3JIMYHBIM HETATUBHBIM BIUSHUSIM.

NmMmenHo mosTOMY Hallla COUMOKYJbTYpHasi JIEMCTBUTENBHOCTh CTaja [JIABHOM MPUUYUHOMU
MEPEIOMHOTO MOMEHTa B CO3HAaHHMW JIIOACH, BCJIEICTBHE 4YEro IIOABEPIINCh H3MEHEHHSM IHOObIE
MIPEACTABJICHUS O JYXOBHBIX M HPABCTBEHHBIX IICHHOCTSAX B JaHHOW COIMaBbHOM Tpymme. Omupasch Ha
MHOTOYMCJIEHHBIE HCCIEOBAHUS, MOXHO CJI€JaTh BBIBOJ YTO CHUCTEMA IIEHHOCTEW CTYIEHTOB Ha
COBPEMEHHOM 3Tarle MpeCTaBIsET COO0H EMMHCTBO TPAIUIIMOHHBIX YCTOEB M COBPEMEHHBIX HJICANIOB.

OcHosuas yacme

I'MaBHBIM OTJIMYUEM COBPEMEHHOW MOJIOACKH SBISETCS WX MOOHIBHOCTH, JIETKO 00y4aeMocCTh,
rMOKOCTh, TUHAMUYHOCTh, B UX [ICHHOCTHOW HMepapXWd WHIUBH/YATbHbIC IICHHOCTH HAXOJATCS BBIIIE, YeM
coupaibHbie. B MX JXM3HM Ha MEPBbIM IJIAH BBIXOJAMT MaTepHabHOE 0J1arocOCTOSHUE, KapbePHBIH POCT,
o0ydeHHe, a MPUOPUTETHI 370POBOI0 00pa3a JKM3HH, KAk OCHOBA ITOJHOLIEHHOW ¥ FApMOHWYHOW KU3HHU YXOIAT
Ha BTOPO# miad. Ho MMEHHO 3/10pOBBIN 00pa3 )KU3HH U TAKHE KA4eCTBA TUIHOCTH KaK, IIEJICYCTPEMIICHHOCTD,
YBEPEHHOCTb, TPYI0I00KME, MHUIHATUBHOCTh U BOCIIMTAHHOCTh, KOTOPBIE KaK pPa3-Taku U (OPMHUPYIOTCS Ha
3aHATUAX (PHU3KYJIBTYPOH CHOCOOCTBYIOT TapMOHMYHOMY Pa3BUTHIO JIMYHOCTH, ITOBBIIIAIOT YPOBEHBb
(hM3UYECKOTO, ICUXOJIIOTUIECKOTO 3/IOPOBbSI U SBJISIOTCS YCIOBUEM YCIEIIHON U JONTOH XKU3HU.

Hamwu Ob110 IPOBEICHO UCCIIEA0BAHUE, IO OKOHYAHUIO KOTOPOTO HaM MIPEJCTOUT OTBETUTH Ha BOIIPOC
MOTYT JIM TIOJYYCHHBIC IEHHOCTH (PU3UUECKOMN KyJIbTYphl OKa3aTh CYIIECTBEHHOE BJIMSHUE HA CTAHOBJICHUE
JIMYHOCTH CTyjAeHTa. [IpruHuMasi BO BHUMaHue TOT (akT, YTO JaHHAs MperojaBacMast UCHUILUIMHA SBIISCTCS
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3aBepIlarolleii B HempephIBHOW cucTeMe o0pa3zoBaHusl. B mocienyromieM B >KH3HU CTYIEHTOB He OyneT
HEOOXOIUMBIX pBIYAroB, KOTOPbIE MOTHBHPOBAIM HX Ha PEryJspHbIE U CHCTEMAaTHYECKHE 3aHATHUS
¢bu3kynpTypoil u cmnoproM. VIMEHHO ©O3TOMYy, BaXXHO OBbITb MAaKCHUMajbHO IIOATOTOBIEHHBIM K
npo¢eCcCHOHANBEHON AEATENFHOCTH W TOT OMBIT, KOTOPBIA OBIJI HAKOIJIEH 3a CTOJBKO JIET, AOJDKEH CTaTh
[IEHHOCTHIO KaK TSI KyJIbTYPHOH TuaHOCTH]| 1].

st Toro, 4T00BI KOPPEKTHO U OOBEKTUBHO OTBETUTH HA HAMH [IOCTaBJICHHBIH BOIIPOC MBI Pa3IeJInIn
Hallle UCClef0BaHUe Ha JBa dTama. [lepBbIil aTam 3akimodancs B pacCCMOTPEHHM M ONpPEAETICHUH MOHATHUS
«UEHHOCTW» KacaTelbHO C(ephl MEeJaroruky, a TakKe WX OTPaKEHHE B CHCTEME IICHHOCTEH (U3MUecKon
KyJIBTYpbI U cropta. Ha BTOpOM 3Tane Hamu ObUIO IIPOBEIEHO aHKETUPOBAaHME CPENU CTYIEHTOB IIEPBOTO,
BTOPOTO M TPETHETO Kypca SKOHOMHYECKHX CIIEHHaIbHOCTEH, 3aaueil KOTOpOoro ObUIO OMpPEAETHUTh Yero
WMEHHO JKIYT CTYACHTBHI OT NpenoAaBaHus (GU3NUECKON KYIbTYypOH, a TakKe KaKOW OMBIT M HAaBBIKKM OHU
MOJYYMIIM, & TaK K€ OIPEACIUTh POJIb U MECTO (PU3KYJIBTYpHI U CIIOPTa B CUCTEME LIEHHOCTEH CTyIECHTOB
KaparangnHCcKOro HHAyCTPHAIBHOTO YHUBEPCUTETA.

[Tpoananu3upoBaB pa3nuvHbIe TPYABl YUCHBIX B cepe MCUXOIOr0-TIeJarorHuecKuX UCCIeA0BaHH,
MO>KHO OTMETHUTb, YTO MHOTHE TAKHE UCCIICAOBAaHMS HAIIPABJICHBI Ha O0Iee N3yUeHue Liesiell e1aroruky, 6e3
OCMBICJICHUS 3a/1a4 00pa30BaHUs B IMYHOCTHO-OPUEHTHPOBAHHOM ITOHUMaHHU.

IToaToMy, ydeHble CKIOHSAIOTCSA K TOMY, YTO PELIeHHEe MOCTABIEHHBIX 3aa4 ClIeIyeT UCKAaTh B TAKUX
JOKTPHHAX Kak oOpa3oBaHHE Kak IICHHOCTh W IIEHHOCTH B oOpa3oBaHuHu. CaMoO MOHATHE IEHHOCTEH
KOMIIJICKCHO U 3aXBaThIBAET IIPAKTHUECKH BCE 00JIACTH 3a IpeaesiaMy NEAaroruky, TaKue KaK KyJIbTypOJIoTus,
couuonorus, ¢uirocopuss u T.7. OTHOCHUTENHHO HAIIErO HCCIENOBAHUS MBI pacCMaTpUBAIU TEOPHIO
LIEHHOCTEH KacaTeabHO IOHOMIECKOTO BO3pacTa.

Bo mHOrHX paboTrax megaroroB mpodieMa IeHHOCTeH paccMaTpuBaiach Kak B3auMOOTHoOIIeHus 50
CyOBEKTOB, KOTOPbIE BOBJICUECHBI B IPOLIECC NEIArOTUKU. DTO CTYACHTHI, IPENOAaBaTeN!, POIUTEIH, YUUTEI,
YUYCHHKH ¥ T.1. B paspese megaroruku Teopusi LEHHOCTEH MpHOOpeTaeT 0coOyI0 pOoib Ui PacKpPBITHUS
OIIpE/IeNICHHBIX ACTIEKTOB YEJI0BEUYECKUX B3aMMOOTHOIIEHHI, KOTOPbIe HAMIPSIMYIO B3aMMOCBSI3aHbI C BHIOOPOM
XKHU3HEHHBIX OPUEHTUPOB U MPOLIECCOM COLUAIN3ALNH JIUIHOCTH [2].

Ha ceropnsamHuii 1eHb CyIIECTBYeT MHOKECTBO HAYYHOM JUTEpaTyphl O IIEHHOCTHOM IOTEHIIHAJe
¢usnydeckoil KynpTypbl. OfHAKO OCTAIOTCS BOMPOCHL. MecTo W poib (pU3MYEeCcKOil KyNbTypbl M CIOpPTa B
cucTeMe LEHHOCTeH CTyaeHToB? MokeT su  (HU3UUECKOE BOCIUTAHUE MOBIUATH HA CTPYKTYPY
npodeccuoHanpHON nuYHOCTH? BhIcmiee oOpa3oBaHHe SBISIETCS TOCIEMHEH CTYNMEHBI0 B (PU3NIECKOM
BOCIIUTAHWM, & TIOCIE €r0 OKOHYAHWS 3aHITHS CIIOPTOM U (U3MUECKOW KYJIBTYpOW SIBISIOTCS JIHYHBIM
MIPEIMETOM KaX/10T0 CTy/ICHTa.

Pecypc Mononeku, KOTOpBI HAaKOIUIEH B IPOLIECCE MHOTOJETHEr0 oOpa3oBaHMS MO AUCLMIUIMHE
¢dusnyeckas KynbTypa, TOJpa3yMeBaeT 4To (u3nveckas KyJabTypa — 3TO HEOOXOAMMOE CPEICTBO JIJIs
MOJITOTOBKK MOJIOJIOTO MOKOJICHHUSI K KOHKYPEHTOCIIOCOOHOCTH B UX Oynymieid npogeccun. Tak kak MIMEHHO
LIEHHOCTB 37I0POBbsI B IECHHOCTHOW MEPAPXUU SBIISIETCS TTIaBHBIM KOHKYPEHTHBIM IPEUMYIIIECTBOM.

®uznveckass akTUBHOCTH JOJDKHA 3aHMMAaTh B JKU3HM COBPEMEHHON MOJIONEKH OJHO M3 CaMBIX
MPECTHKHBIX MECT, TaK KaKk HMEHHO BCE COIHAIbHO 3HAYMMblE, HPABCTBEHHbIE IEHHOCTH YEIOBEK
nproOpeTaeT B CHILy CBOEH TPYIOBOH IESITENbHOCTH, @ HE OT POKACHUS U CBOEH OMOJIOrMYECKOH MPUPOABI
[3].

CriopT 1 GU3NUECKYIO KYJIBTYpPY CTOUT PACCMATPHUBATH HE TOIBKO KaK PakTop PH3NIECKOTO 370POBBS
00I1IeCTBa, HO M KaK 3JIEMEHT (PU3MYECKOr0 BOCIIUTAHUS, COXPAHEHHS 3J0POBbSI MOJIOAEKH U HEOOXOAMMOTO
(akTopa A pa3BUTHA BCEX BaKHEHIINX HPABCTBEHHBIX, TyXOBHBIX U MOPAJIbHO-3THYECKUX HOPM JINUYHOCTH
YeII0BEKA.

Kak ormeuan B.K. BanbceBrd, MOTHBUPOBAHHOCTh YeJIOBEKA HA 3aHATUS (PU3NIECKOH aKTUBHOCTHIO
HanpsIMYIO 3aBUCIT OT (PHU3MYECKOH OOpa30BaHHOCTH, B OCHOBE KOTOPOH JIEKSAT IMpaBWiIa U METOZBI
(¢u3NUecKoil MOArOTOBKM, CpeAcTBa (PU3UUECKOTO CAMOCOBEPIICHCTBOBAHHUS, a TaKXKe 3aKOHBI
(DYHKIIMOHUPOBAHHUS YEJIOBEYECKOr0 OpraHm3Ma. Bce 3TH mpaBmia, METOIbI M 3aKOHBI, a TaKXkKe IyTH
COBEpILIEHCTBOBAHUS XapaKTEPU3YIOTCs KaK CTENEeHb (PU3UYeCcKOi 00pa3oBaHHOCTH [4].

Jannas 00pa3oBaHHOCTb MOJIOJEKHU B cdepe (PU3MUECKOro BOCHUTAHHUS CHOCOOCTBYET Pa3BUTHIO
(pm3rYecKoro MOTEHIMANa ¥ BO3ZMOKHOCTEH OpPraHu3Ma, a TAaK)Ke OKa3bIBAeT MOJOXHUTEIHHOE BIMSHUE Ha
pa3BUTHE JUYHOCTHBIX KadecTB, YTO B TOCJIEACTBUM CKa3bIBa€TCA HAa CTAHOBJICHHHM CaMOW KYyJIbTYpHI
JIMYHOCTH CTYJICHTA.
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Hns Toro, 4toObl oOmpenenuTh Poidb W MECTO (HU3NUECKOW KyIbTYphl B JKH3HU CTYIEHTOB
npernogaBareny kKadeapsl Qusmdeckoro BocmuTaHus KaparaHAHMHCKOTO HHIYCTPHAIBLHOTO YHHUBEPCHUTETA
MIPOBEJHN ONPOC ¥ aHKETUPOBAHHE.

B nmaHHBIX wHccleOBaHMAX NPUHUMAIN Yy4YacTUE CTYACHTBI SKOHOMHUYECKHX M CTPOUTEIBHBIX
CHETMaIFHOCTEN ¢ MepBOro Mo TpeTuit Kypc ogHoro otnenenud. (50 genosek). B mpomecce uccnemoBanus
OBLIH 3a/TaHBI CIIEYIONNE BOMTPOCHL:

1. TloaTBepAMKCH JIN BAaIlM O>KUAAHUS OT JUCUUIUTUHBI « Du3ndeckas KyabTypar»?

2. Uro ObI BB XOTEJH BUJICTh HA 3aHATUAX QUKYIBTYPOt?

3. Hackousbko BaXKHBI JUTs Bac 3aHATHS (U3KYILTYPOil B yHUBEpcUTETE?

4. Kax BbI cuuTaeTe MOTYT JIU 3aHSATHA (QU3KYJIBTYpOU MOBIUSATH HA CTAHOBJICHUE JIMYHOCTH Yepe3

HAKOIUIEHHBIE CTOJIETHUSAMU [ICHHOCTH?

OnpouIeHHBIM CTyICHTaM He00X0AUMO ObIIO OTBETHTH Ha MIOCTABJICHHBIE BOMPOCH! U MPOCTABUTh
PEUTHHT, KOTOPBIH CIOCOOCTBYET OMpPEICTUTh KaKyl0 POJIb UrpaeT (PU3KYIbTypa U CIOPT B UX OOBLACHHON
KU3HU.

HeobOxomumo ckazaTh, 9TO OMpPOC MPOBOAWJICS CTPOTO B Hadaie pPyOEKHOW Hemene, KOoraa
MOCEI[aeMOCTh B IpyIax MakCUMallbHasl.

Hcxons w3 TOMy4YeHHBIX JaHHBIX, OOJBINIMHCTBO CTYJEHTOB IIEPBOTO Kypca pETYISPHO
3aHUMAIOTC (PU3UYECKON KyIMbTYypOoW M CIIOPTOM, a CTYICHTHI BTOPOTO M TPEThE Kypca HEPETYISIPHO
3aHUMAIOTCSl CHOPTOM, THOO HE 3aHMMAKOTCsA. B mKonie akTHBHO 3aHMManoch Bcero 20% OMpOIIEHHBIX
CTYHeHTOB, 15% W3 HUX HMEIOT pa3psabl MO pa3IUYHBIM BHIAM CIOpPTAa U BCE €IIe MPOJOJDKAIOT
noanepxkuBaTh (opMmy, dacte oOydaromuxcs 30% axTHBHO TPUHUMAIK Yy4acThe B O3JOPOBHUTEIHHBIX
IpyMIax, ¥ BCA OCTaBLIasiCs YacTh CTYJEHTOB HUKOTAa HE TIOCEIIAIN CIIOPTUBHBIE CEKLIMH.

B mikonbpHOE BpeMs MOCTOSHHO MOCEIIaNIn 3aHATUS. QU3KYIbTYphl 80% CTYIACHTOB, HE PETYJISIPHO
15% u He mocewmanu Bosce 5%.

[Ipoananm3upoBaB aHKETUPOBAHWE, MOXXHO CHAENAaTh BBIBOA, IJII MHOTHX CTYJIEHTOB OBLIO
YAWBUTENBHO HaIM4uue TUCHMILINHBI «Du3kyneTypa» B yHUBepcuTere (82%). [Ipu 3TOM MHOTHE ydamuecs
CYHTAIOT, YTO HAIMYKE B PACITUCAHUN JAHHOHN JUCIHITUINHEI SBIISIETCS HEOOXOIUMOCTBIO U UTO ATO MOJIE3HBIN
npeamer (68%). HeratuBHo k Hanmuuio B oOpa3oBaTenbHON mporpamme (GHU3KyJIbTYphl OTHECHHCH 12%
oOyyvaromuxcsi. OTHOCUTENBHO OXUAAHWUH CTYACHTHI MPEANOWIN OBl BUAETh CYIIECTBEHHBIC OTIMYHS
MpernojaBaHus B By3€ OT MpenoaBanus MKoine. MHOTHE CTYACHTHI X0TedHn Obl BUACTh Oojiee KadeCTBEHHOE
MperoaBaHie B YHUBEPCHUTETE, BO3MOXKHOCTh BEIOMpAaTh 3aHATHS, HAIUYAE OOJBIIETO0 KOJUYECTBA
CaMOCTOSITEIIHHBIX 3aHITHH.

B onpoce crenenn MOTHBAIMY K 3aHATHAM (PU3KYIBTYPOI TOJIBKO 15% OMPOIIEHHBIX MOCTABUIN
9 6amnoB, 48% CTyIEHTOB OLIEHWIH OT 5 10 7 OaJ/UIOB W OCTaJIbHBIE OIICHWIH CBOK) 3aMHTEPECOBAHHOCTH B
3agaTusax ot 0 1o 3 6auios.

1 Toro 4ToOB! OOBEKTUBHO OIIEHUTH PE3YJIbTAThI OMPOCa U MOABECTH UTOTH, MBI HCITOJIb30BaIH
METOAMKY (PaKTOPHOTO aHalU3a, Iie MPY MOMOIIM MaTPHIIBI, KOTOpas BKItO4aja B cebe OTBEThI Ha BOIPOCHI
C OTIpe/IeTICHHOH TpaIaliyeii, ONpeIeN i Kakoe MECTO 3aHUMAaeT (pU3ndecKas KyabTypa B CUCTEME IIEHHOCTEH
CTYZCHTOB.

PesynbTathl nccneqoBaHus IOKa3aid, YTO JJIsl CTYACHTOB (pu3ndecKas KyJIbTypa 3aHUMAaeT AaJeKO
HE TJaBEHCTBYIOUIYIO POJb B CHUCTEME IIEHHOCTEH W 3aHMMAaeT BeChMa OIOCPEIICTBEHHOE MECTO, OTAaBas
MPENMOYTEHHE CeMbE, KapbepHOMY POCTY, NPY3bsiM, caMopealu3alvd W T.OI. XOTS s OOJBIIMHCTBA
MOJIOJIKH TIOHATHE (U3MUECKas KYJIbTypa KakK pa3-TaKh M acCOLMHPYETCS CO 3I0POBBIM 00pa3oM >KH3HH,
3II0pPOBBEM, ITPH ATOM BCE PABHO B MIX HEPAPXUM IEHHOCTEH PU3KYIbTypa 3aHUMAET He OYeHb BA)KHOE MECTO,
a BOT 3/I0POBBE KaK pa3 HA00OPOT OTMEYAETCS JOCTATOYHO BaKHBIM.

HacTtopoxwuTtcs naet ToT (hakT, 9T0 OOJBIIMHCTBO CTY/IEHTOB HE BUAAT CMBICIA MPOAOIIKATH
3aHATHSA QU3NISCKON KYJIbTYpPOH MOC/IE OKOHYAHUS YHUBEpCcUTETa. MHOTHE BOOOIIE HE BUIST MPSMOI
3aBUCHUMOCTH 3aHITHH CIIOPTOM M (PU3NUECKON aKTUBHOCTBIO, M MX Oyaymiei chepoii mpodeccnoHanbHOM
JesTeNbHOCTH. M IuIp Masasi 9acTh ONPOIICHHBIX HAMH CTYJ€HTOB BUIST CMBICI B IPOIOJKEHHUH 3aHATHI
(PM3KYIBTYPOH M CIOPTOM IS TIOJIEP KaHUS M COXPAHEHHS 3/I0OPOBBSI.

Raxnrouenue.
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TakuM 00pa3oM, MOXHO CIENaTh CICAYIONIMI BBIBOJA, YTO (PU3UYECKas KyJIbTypa U CIOPT B
CUCTEME LICHHOCTEN CTYIEHTOB UMEET BEChbMa ONIOCPEACTBEHHOE MECTO. XapaKTEPU3Yysl 3TO JIUIIb TOJIBKO KaK
CPEICTBOM BIIMSHUS HA 37I0POBbE. Y CTYACHTOB BBICIIETO YI€OHOTO 3aBEICHHS BEChMa BBICOKHE OXKHIAHUS
KacaTeJbHO MPENOAABAHUA JUCUUIUIMHBI «PuU3MYecKass KylbTypa», HPU 3TOM HMX JKEJIAHHE AKTHUBHO
Yy4acTBOBaTh B CHOPTHBHOHN KU3HU BechMa HI3Koe. OHM HE TOTOBBI yIESTh BpeMs Ha 3aHATHS (PU3HUECKOH
KyJIbTypO#, MPHHAMATH AKTUBHOE YJacTHE B O3I0POBUTEINHHBIX MEPONPHUATHIX, dcTadeTax, criapTaKuaax.
Takxe CTOUT OTMETHUTh, UTO Ha MEPBOM M BTOPOM KypC€ MOTMBHPOBAHHBIN HACTPOW Ha 3aHATHSA BCE K€
COXpaHseTCs y OOJIBIITMHCTBA CTYICHTOB, YTO OTJIMYUTEIBHO OT CTYICHTOB TPETHETO Kypca, T/C YBICUCHHOCTh
B 3aHATHSAX TMPAKTUIECKH OTCYTCTBYeT. OHHM BBIHYXKIIEHBI TMOCEIIaTh 3aHATHS TOJBKO H3-3a IONYYEHUS
YAOBJIETBOPUTENBHOMN OLIEHKH, HO HE JIsl OBBILIEHUS U YKPEIJIEHUS CBOETO 310POBBA.

MHorue CTyJIeHTBl HE BHAAT CMBICNIA pAacCMAaTpPUBATh 3aHSATHUS, KaK KOMIIOHEHT WX OyayIie
CHETMaTFHOCTH, YTO HAIPAMYIO TOBOPUT HAM O TOM, YTO OHH HE TOTOBBI TPATUTH CBOE BpPEeMs B Oy TyIieM Ha
3aHATHA GU3KYIBTYpOi. Takum 00pazom, 1S TOro, YTOOBI OJIEPKUBAThH MOTHBAIINIO HA 3aHATHUS CIIOPTOM
Y COXPAHATH €€ B M0CJIe 00pa30BaTEIbHBIN MEPHOJ CICIYET aKTHBHO MPOBOUTH MPOCBETUTEIIBCKYIO PadoTy
Ha 3aHATUSAX (PU3KYITBTYpOU B BYy3e, IS TOTO YTOOBI Y MOJIOJICKH B MIX MEPAPXUU IIEHHOCTEH (Qu3ndecKas
KYJbTYpa U CHOPT CTAJIM OJHUM U3 BAXKHEUILIUX 3JIEMEHTOB, U 3aHSUIH IPUOPUTETHOE MECTO, a TAKIKE YACTHIO
X TTOBCETHEBHOM KU3HU.
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A.JI. MocyHoB
JleHe MIBIHBIKTBIPY K9HE CHOPT CTYAEHTTEPAIH KYHIBLIBIKTAP Kyliecinae

byn makanama korapbl OKYy OpBIHIApPBIHAAFbl CTYACHTTEPAIH KYHABUIBIKTAp >KyHeciHueri
JICHELIBIHBIKTBIPY MEH CIIOPTTBIH Ppeili KapacTblpbliaasl. llemarorukaliblk OKBITY asChIHAA
"KYHIBUIBIKTAP 'YFBIMBI  3€PTTEIII, ASKOHOMHUKAIBIK JKOHE KYPBUIBIC MaMaHIBIKTaPbIHBIH
CTYACHTTEp] apachlHAa >KYPTi3UIreH cayalHamMa MEH cayajJHaMaHBIH HOTIKENepi TaJllaH/Bbl.
Conpaii-ax, aiH, punocodus, aieyMeTTaHy *oHe T.0. cajanapAarsl TYpJli 3epTTeynep HeriziHue
KacTapJblH KYHIBUIBIKTAp KYHeci KapacThlpbuiFaH. byl ¢pu3ukanbik OeJceHAUTiK THIMII JIeHe
TOpOMECiHIH HeTi3i OONBIN TaObUIAABI, OJ1 KOI KbIPJIbI JKOHE YHIIECIMIII TYJIFaHBI KYpyFa jKoHE
KaJIBINTACTBIPYFa KOMEKTECETIH aaMHBIH PyXaHH >KOHE MOPAabJbl KKACUETTEPiH JaMbITYIbIH
Heri3ri (akropnapbiHbIH Oipi 6onbin Tabbutagsl. Cryaentrepnid KOOnarsl A€HEIIBIHBIKTHIPY
cabaKTapbIH/a KOPrici KeJETiH CoTTepi KapacThIPBUIIBL.

Tyuinoi ce30ep. neHe WHIHBIKTHIPY, cajlayaTThl @Mip CalThl, )KacTap, TYJIFaHbl TopOueney, 0iaim
Oepy Kyiieci.

A.L. Mosunov
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Physical culture and sport in the students' value system

This article examines the role of physical culture and sports in the value system of students in
higher educational institutions. The concept of "values" in the context of pedagogical training is
studied, the results of the survey and survey conducted among students of economic and
construction specialties are analyzed. The system of values of youth is also considered on the
basis of various studies in such areas as religion, philosophy, sociology, etc. It is described that it
is physical activity that is the basis for effective physical education, which acts as one of the main
factors in the development of both spiritual and moral qualities of a person, which help to build
and form a multifaceted and harmonious personality. The moments that students would like to
see in physical education classes at the university are considered.

Keywords: physical culture, healthy lifestyle, youth, personal education, education system.

References

1 Kravec AV., Utyuganov A.A. Social'naya priroda cennostej i problema organizacii i interiorizacii
cennostej i cennostnyh orientacij v strukture lichnosti // Vestnik universiteta. Gosudarstvennyj universitet
upravleniya. 2018. Ne 3. S. 230-235.

2  Korovin S.S. Cennostnyj potencial fizicheskoj kul'tury v vospitanii lichnosti: ucheb. posobie dlya
obuchayushchihsya po programmam bakalavriata i magistratury napravlenij podgotovki. Orenburg: Izd-vo
OGPU, 2018. 212 s.

3 Vostrikov V.A. Cennosti sociuma i fizicheskoj kul'tury kak fenomeny stanovleniya lichnosti // Nauchnoe
obozrenie. Referativnyj zhurnal. 2020. Ne 2. S. 31-41 [Elektronnyj resurs]. URL: http://abstract. science-
review.ru/ru/article/view?id=658

4 Samsonova E.A. Molodezh' Tuly: cennostnye orientacii i realii povsednevnoj zhizni / E.A. Samsonova,
E.YU. Efimova // Sociologicheskie issledovaniya. 2019. Ne 11. S. 110-116.

140



BECTHUK KUY Ne 2 (37) 2022 e.
Pa3den 4. «CoyuanbHO-2yMaHUMapHble HayKu SKOHOMUKa»

DOI 10.53002/2022.2-2309-1177.21
MPHTMH 82.33.19
O.C. Akmaran6erosa, JI.B. Uenensn

Kapazanowvr unoycmpusnwix ynusepcumemi, Temipmay, Kazaxcman
(e-mail: a.akmaganbetova@tttu.edu.kz)

Komnanus enimainirin 6ackapy kypaJusl perinaeri KPI :kyiieci

OKOHOMHKAIBIK, KBI3METTIH OpTYpJi canajapblHAaFbl 3aMaHayd KOMIIaHWsulap KeOiHece
TAIMIUTIKTIH HETi3rl KOepPCeTKIITepi Heri3iHAe KhI3METKepiepAl BIHTATAHABIPY KYHeciH
matimanadanel (KPI). ComsiMen kartap, KPI MoOTHBammsICBIH HOTHIKECI3 €TETiH OipkaTap
MPaKTUKANBIK KUBIHIBIKTAp Oap. Makanajga KoCIHOpBIHAAFBl KbI3METKEpJIepAl BIHTaIaHIBIPY
KYHWECIHIH dKYMBICHIH aHBIKTAWTBIH MaHBI3/IbI (haKTOpIIapFa MOy jKacanaasl. 3epTTey HBICAHbI-
WHTETpaIMsIIaHFaH KOPIIOPATUBTIK KYPBUIBIMHBIH KYpPaMbIHA KipeTiH KYPBUIbIC KOMITAHHSICHI.
Backapysl mepcoHas yuIiH BIHTANAHIBIPY KYHECiHE KOMBUIATHIH HETi3T1 TalanTap, OJapIblH
KIKTeNyi, KOPCETKIIUTepi, YCHIHBUIFAH BIHTAIAHABIPY JKYWECIH KYpyJblH HEri3ri Ke3eHaepi
AHBIKTANZBI, COHBIMCH KaTap KOMIIAHHMSHBIH CTPATerdsl KapTachl MEH JIaya3bIMJIbIK
HYCKayJIBIKTapAarbl KbI3METKepJIepAiH (YHKIIMOHAIIBIK MIHACTTEPIH Taliay HEri3iHae Makcar
KOIJIBIH anFamikbl yin aeHreri yurin KPI Herizinge O0HYCTBIK kyiie sxacanabl. OChl KYHEHI
EHTI3YJIH MYMKIH HOTIDKENEpi XOoHE OHBIH KYPBUIBIC KOMITAHUACHIHBIH THIMILUIITIHE ocepi
TYpaJibl KOPBITHIH/IBI KACATIBI.

Tytiinoi ce30ep: iepcoHa, backapy, eHOEK, Kylie, CHOCKaKbl, MATEPUAJIbIK bIHTAIAHIBIPY,
CBIMJIBIKAKBI, THIMJILUTIK, TYHiH/I KOPCETKIIITEp

Kipicne

ExOexTi bpIHTamaHaplpy OENTiUIEHIeH eHOEK KOpCeTKIITepi MEeH HOTHXKeIepiHe KON JKEeTKi3yre
OarbITTaIFaH THIM/II €HOCK KbI3METI KbI3METKEP YIIiH MaHbI3 bl KAKETTUTIKTEP/lI KAHAFaTTaHABIPYIBIH JKOHE
COHBIH CaliJapblHAH OHBIH €HOEK MOTHBTEpiH KaJbINTACTHIPYABIH KaXKETTI KpUTepuiliHe aifHalaThIH
XKarjainap kacaynbl KamTUAbl. blHTanaHapIpy HereHiMi3-OelICeHAUTIKKE CHIPTKbl BIHTATAHIBIPY, OHBIH
THIMIUTIN KBI3METKEPre KbI3METKEPJIiH KaKETTUIIKTePIHE YCHIHBUIATHIH aAPTHIKIIBLIIBIKTAD SKUBIHTHIFbIHA
(pIHTAJIAaHABIPYJIapFa) OalnaHbICThl. blHTaaHABIPYABIH HETi3r MaKcaThI-aJaM Ibl )KYMBIC ICTeYTe HTEpMENCY
€MEC, OHBI aKChl J>KYMBIC ICTeyre BIHTAIAHABIPY, OHBIH JKYMBIC KOPCETKIIITEpiH KakcapTy. by
MEHE/DKMEHTTIH Oeriji Oip yaKbITTa KbI3METKED YIIIH MaHbBI3bl KAKETTUTIKTEPl KaHAFaTTaHAbIpa ajlaThlH
WTUTIKTEP JKUBIHTHIFBIHBIH OOJIYBIH JKOHE OJIap/Ibl )KOFaphl CHOCK HOTHIKENEP] YIIIiH KbI3METKEP/II MaparnaTTray
VIIH mMmaifganany MyMKiHAiriH Oimgipeni. Ocbl TeTiKTepAl KOJIaHa OTHIPHINN, MEHEIKMEHT eHOeK
OCNCEeHNITITiH apTTHIPBIIT HEMEece TOMEHJETIl KaHa KoWMail, OHBI ©3repTy apKbUIbI iC-OpEKETTiH
MOTHBAIIUSACHIHA 9CEP €TE ajajibl.

3eprreyurinepaiy kemminiri-C. A. lanupo, a.s1. Kubanos, u. A. batkaesa, E. A. Mutpodanosa, M.
Apwmcrponr, T. CtuBerc xone T. 0. [1, 2, 3] — mocTypii Typae BIHTaJIAHIBIPYABIH €Ki TYPiH aKbIpaTaibl:
MaTepUAJIBIK JKOHE MAaTepUANIBIK eMec. MaTepHaiiblK BIHTAJIAHABIPYABIH JKaHa Tocuaepl IocTypii
YaKBITTBIK JKYHeJIepJieH HeMece Kypaelik Ko GuienTi OOHbIHIIA aKbl TOJICYIeH 0ac TapTy b, COHIal-aK
oNapIpl €Ki KypaMJaybllliTaH: 0a3ajiblK MeJIIEpIeMeIeH XoHe OeliMINe/KOMITaHUS MYMBICHIHBIH KEKe
HOTHXKeJepiHe KoHe/HeMece THIMAUTIriHe 0aiIaHbICTBl KOCBIMINIA BIHTAIAHABIPYLIBI TOJIEMIEPACH TYPaThIH
e€HOEKAKBI TOJICYT'e aybICTRIPYbI KO3ICH/II.

Hezizei bonim

Bi3 ipi OmM3Hec KocimophIHAAPHIHA KATATBIH JKoHE 26 KacimopbIHIbl OipikriperiH "HMmcranpkoH" AK

(Anmarter K.) komrnanusuiap ToObiHa KipetiH "MmcranpkoH-Temipray" XKIIC ipi KypbUIbIC KOMITAHUSICBIH/IA
eHOeKTI MaTepualJblK BIHTATAHABIPY JKarnaibiHa Tangay xyprizaik. JXKILIC xe3MeriHiH Herisri Typriepi
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KYpPBUIBIC-MOHTaXK/IAy >KYMBICTAphI, X00aay-i31ecTipy KbI3METi, COHIaii-aKk MeTall KOHCTPYKUHUSIIapbIH
OH/IIpy OOJBIT TaObLIAIBI.

Tapudrik KyifleHi KonmaHa OTBIPBIN, OCBHI KACIMTOPBIHAA EHOEKTI MaTepHaNABIK bIHTAJAHBIPyFa
KOJIIaHBLIATHIH TOCUTACPIIH TOCTYPJIi CUTIATHIH aTall 6TKSH XOH. byl )YyHeHIH KeMIIITIKTepi Keneci epexenep
OOJIBIIT TAOBLIAIEL:

- ’KaJlaKpl JICHreliH OPhIH/IANIFaH JKYMBICKA eMec, JIaya3bIMHBIH PECMH aTayblHa OaliIaHbICTHIPY;

- TapuTiK  CTaBKaJapAbl/Jlaya3bIMIbIK  aWJIBIKAKBUIAPABI  O€Nrijiey/e3repTy  KaruaaTTapbl
periaMeHTTeIMETeH;

- KbI3METKepJIepre eHOEKaKbI TeJIey JeHIeiiH apTTHIPY/IBIH periaMeHTTeIMereH Taciaepi ecediner ETK
0aKbLIAYChI3 6CYI;

- aypIcnaibl OeiK JKYMBICKEpNEpIiH KOIIIJIriMeH TaOBICTBIH TYpakThl Kypamjac Oemiri periHze
KaOBUTAaHAIBI, OYJT PETTE JIaya3bIMABIK MIHIETTEPl AYPHIC OPBIHIAY CHIAIBIKAKEI TOJNEY YIIiH HETi3 OOJbIT
TaOBLIAbI;

- CBIHaKBI KOPCETKIMTEPiHIH eadyip Oeiri OeKiTiIreH xayankepiuitik aiiMarsiHa OaiinanOaraH;

- MEHe/KepIep, MaMaHap MEH KbI3METKepJiep VIIiH ChIAIBIKAKBI KOPCETKIIITEepl €H alIbIMEeH naiaa
TabyMeH OalIaHbICTHI.

3epTTey 6aphIChIHAA IOCTYPITi ChIHAKBIHBIH HBICAHAAPBIH KOJIAaHY IbIH KaFbIMCBI3 CallIapbIH KO0 YIIIiH,
COH/Iali-aK BIHTAJAHJBIPY ocepiH apTThIpy yiuiH 6i3 KPI xonmanyra HerizaenreH eHOCKTi bIHTATaHABIPYIbIH
YTBIMJIbI )KYHECiH YChIH/IBIK.

EHOexTi pIHTaNaHABIPY KYHECiHIH 0acThl MaKCaThI-KYPBIIBIC YHBIMBIHBIH KbI3METKEpPIICPiH KOCITOPBIH
OacCHIBUTBIFBl ajFa KOMFaH CTPATErHsJIbIK JKOHE TAaKTUKANBIK MaKcaTTapra JKeTyre OarbITTay MYMKIHJITI.
CoHBIMEH KaTap, eHOCKTI bIHTAJIAH/IBIPYIBIH YTHIMJIBI KY#eci KbI3METKEepIIeP IiH TYPAKTHUTBIFBIH KAMTAMACHI3
€Tyl KepekK; jkaHa OLTIKTI KaApiapAblH Kellyl; KbI3METKEPIIepIiH THIM/II )KYMBICHI MEH YHBIMIACTHIPYIIBLTBIK
MIiHE3-KYJIKBIH KaMTaMachi3 eTy. KoMmaHus yIIiH KYMBICIIBUIAP/IBIH JKaTaKbICIHBIH aybICTIaNIbl OOiriHIH
MOJIIIIEPiH aHBIKTAYAbIH Kesleci 9/ici ycbIHbuaas! (1-kecrte).

1- kecte — [TepcoOHANIBIH KEKEJIETeH TONTaPbIHA CHIMIIBIKAKBI Oepy TOpTiOi

Ne | Tlepconan ToOBI [lepconamsiH Kimri Kezenuimiri Crritaksl TOEMAEPIH ecernTey
TOOBI omicrepi
1  |OuuipicTik KYPBUIBIC Al caifprH Yurin 10 — 30% memnmepineri
MepcoHall Opurananapsl CBIAJIBIKAKBI:
- OH/TIPICTIK TarchIpMaap MeH
OHJIIpiC HOPMaJIapBIH ackIpa
OpBIH/IAY;
- OpbIHAaIaThIH
KYMBICTapAbIH KOFapbl
caracsl;
- TaricbIpMalIap/Ibl OPBIHAY
Mep3iMIepiH KBICKapTY;
- eHOekTI Kopray xoHe KT
epekKeNIePiH caKTay.
2 |Oximmimik Bapibik Geximuep Ali cailblH KPI xxyiieci OoiipIHIIa
MepCoHal
3 |Kemexmi nepconan |bapibik A¥i caitblH OHipic )KoCTapbIHbIH
KbI3METKEPJIEP opsiHanysiHan 10-15%
4 |backapymbt Oacrisr Ali caiibIH, KPI xytieci OofibiHIIa
TIEPCOHAI KbUI CalbIH

Koiibuiran MakcaTTapra Koj skeTki3ydi 0akpuiay, agerre, KPI (Key Performance Indicators) a3ipsienren
KOPCETKIILTEp JKYHecl apKbUIbI )KY3€ere acblpblUla/ibl, OJIap ONePaLrsUIbIK CTPATETUSIHBI OPbIHAY JKOHE JKaJIIIbl
CTpaTerHsUIBIK MakcaTTapFa KOJI KETKi3y TYPFBICHIHAH KOCINOPBIH KBI3METiHIH THIMIUITIHIH CaHIBIK
kepceTkimTepi 6onbin Tadbuanel. KPI xeke OemiMinenep yiriH e, jkeke KbI3METKepIiep YIIiH Je jKacalybl
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MYMKiH. KolbUFan MakcaTTapra Ko JKETKi3y YILiH HAKThl MEHEKepIIep JKayanThl OONFaHABIKTaH, oJlap YIIiH
OCBHI MaKcaTTapra THiIM/Ii KOJI )KeTKi3yTre bIHTAJIaHABIPATHIH CHIMAKBI )KYHECIH KYpy KaXKeT.

Ocputaiiina, onapAblH >KYMBICHIH BIHTaJaHIBIPY apKbUIbl CTPATErHAJIBIK MAaKcaTTap MEH IEePCOHAJABI
Oackapy Kyieci apachIHIaFbl YHJIECTIpy/Ii KaMTaMachl3 €Ty KaxeT.

AfiTa KeTy Kepek, 0acKapyIbslH op JEHreii OChbl JeHred ImemneTiH (YHKIHOHAIABIK MIiHAETTepre
0ailTaHBICTHI ©31HIH THIMIUTIK KOPCETKIMITEPiHEe COMKEC KEIe/I.

"UmcranbkoH-Temipray" XKILC mMakcaT KOIOABIH TOPT ACHIeliH O6ITeH JKOH:

1. KOMIAHUSHBIH KAkl JEHIEHI;

2.  KYPBUIBIMJBIK OOJIiMIIEIEPIiH ACHI i,

3. keke xo0anapabIH JICHTelil;

4. Keke KbI3METKEepJCePIiH JICHT ei.

KPI a3ipney kesinae 613 keneci enmeMaepi 0acIbUTBIKKA alablK [4, 5]:

1. KepceTkimrepaiH Tene-TeHIri, THIM KOFapbl HEMece ThIM TOMEH CaIMaKTHIH O0JIMayFHI.

2.  KPIl-gi kommaHusiHBIH cTpaterusceiMed OainaHbicThipy. EH aypeicel, KPI kpI3meTkepre OHBIH
OM3HEeC HOTIKEIIepiHe Kajai ocep eTeTiHIH, KOMIaHUsIFa KoOipek makaa oKeleTiHIH KopceTe .

3.  Kepcerkimrepaiy mekTeymni canpl. Herisri kepceTKimTep HEFYPIBIM KoI 00Jica, SPKaHCHICBIHBIH
caJMarbl COFYPJIBIM TOMEH 0oajibl. Bys KeI3MeTKepIepiH eH a3 calIMaKIeH KOPCeTKIITepre Hazap ayaapMay
Kaymi Jkorapbl ekeHiH Oinmipeni. COHIBIKTaH OJIapIbl OPHATYIBIH KaXKeTl yKOK. Herisri kepceTkimTepaiy
OHTAMINBI CaHbI-5 + 2.

4.  Ommemainiri coraapl. KPI oHalt esiieHeTiH caHABIK MOHIESP Il KOPCETE OTHIPHII, aHBIK )KOHE HAKTHI
TYKBIPBIMIATYBI KEPEK.

5. KPI nmaya3sIMIbIK HYCKAYIBIKTapIaH OPHATBIIMAYBl KEPEK, OUTKEHI KbI3METKepre KeHiHTi ChIHaKhI
KBI3METKEP JKalakbl ajaTblH arbIMIAFbl MIHIACTTEpAl OpbIHAAFaHbl YLIH >Xy3ere achlpbuiafbl. ChIMIBIK
naya3bIMJBIK MIHJIETTEP/ICH THIC HAKTHI )KETICTIKTEp YILIiH TOJICHE .

5. KPIl-gi opeiHpay >xoHe acblpa OpBIHAAY VIIIH KbI3METKEpJEepAl MapamarTay Kepek, oifTmece
JIeMOTHBALUI MEXaHU3Mi OacTanazpl.

6. KPI Toyenainiri. Bip TanceipMaMeH >KyMbIC iCTEHTIH KbI3METKEpJIEpAiH HeMece OarbIHBIIITHUIAp
MeH MEHeKEepIIepIiH HeTi3ri KkepceTkimTepi Oip — OipiHe KalIbl KeaMeyi Kepek Hemece KeiHbipeynepii opTak
MaKcaTKa )eTyre bIHTAIAaHABIPYbI KEPeK, al 0acKaaapbl KOK.

7.  KepcerkimTepaiH nukeMaimiri. THIMIUTIKTIH HETi3Ti KOPCETKIMITEPi CTATHKANBIK MOJENb €MecC.
Onap KOMIaHUSHBIH JaMyBIMEH ©3Tepyi Kepek.

8.  Kepcerkimrep xomkerimainiri. On ymin KPI-ai ennipic HopMacsiMeH canblcTeIpyFa 6omaasl. Erep
MakcaT HOpMaJaH eKi-yII ece acsin kerce, onga KPI ko xertimai emec.

biz KoMnaHusiHBIH CTpaTerusi KapTachl >KOHE Jaya3bIMJBIK HYCKAYJIBIKTapAarbl KbI3METKEepIEpIiH
(YHKITMOHAIJIBIK MIHICTTEPIH Talifjay HEri3iHIe MaKcaT KOIOJbIH aJFallKbl YII JCHreHiHAeri KOMITaHUs
menekMenTi yiria KPI xyitecin a3iprenik (2-kecre).

2- xecte — KoMImaHUSHBIH MaKcaTTaphbl skoHe onapsl KPI-men OainanbicThIpy

Ipoexuus MakcaTTapsl KPI
1 2 3
Kapaxst 1. KoMIaHHUSHBIH KipiCTUTITH apTTHIPY

IMTatima ecimi 15%
2. KoMnaHUsIHBIH Kap>KbLIbIK Tenemuepal oOpelHIAy HMHIEKCI JKOHE

: : aKlIa arbIHBIHBIH CallaChbl
KOPCETKIIITEPIH KaKCapTy :
Jeburopnbik 0eperniexti 40%

TOMEHJAETY
Kpenutopmsik 6epemtexri 10%
TOMEHJIETY

Happbix 1. Bipereii HapBIKTHIK MO3UIUSHBI )kacay | OpbIHIAIFaH )KYMBICTAP KOJIEMiHIH
15% - ra ecyi

2. Tamnceipbic GepyLIiMEeH KapbIM- KobGanapasl icke acslpy KecTECiH KoHE
KATBIHACTBI OacKapy THIMJIUIITIH apTThIPy | OHBIH JKEKeJIereH Ke3eHIepiH caKkray
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3. KnueHtrepaiH HUETTECTIrH apTTHIPY

TypaKTbl KIUEHTTEP YIIiH KEMiHJe
60%

KoMIaHusHbIH HMHIDKIH apTTHIPY,
Oain

4. MakcaTThl KJIUCHTTEP/IIH aFbIHbIH
apTTEIpy

JKyMBICTap IBIH KaJIIBI KOJIEMIHET1
HBICaHAJIBI TAIICHIPBIC OepyIIiIepAiH
yuitecin 20% - ra yiraiity

1 2 3
[Ipouectep 1. CeIBBIKTHIK (DYHKIMOHANIBI OacKapy ¥ UBIMABIK KYPBUIBIMIBI ©3T€pPTY

KYHECIH MaTpuIlara TYpIeHAIpy Mep3iMAepiH caKTay

2. Kobamapzp! caty mporeciHiH ’KobaHbIH OrOKETIH OPBIHAAY

TUIMALIITIH apTTRIPY JKOCTIApBIH JKOHE OHBIH Ke3CeHAEPiH
cakray
KyxaTTamMaHbIH TOJBIK KUBIHTBIFBIMEH
KaOBUIIaHFaH )KYMBICTApBIH YIICCIH
95% - ra neliid apTTHIPY

3. XKobamap OapbIChIHIA TOKTAN Kanyael | JKeTKi3UTiMHIH Y3UTyiHe OailJlaHBICThI

KBICKapTY JKOJIBIMEH OOBEKTIIep cay JKocTiapiiaHOaraH Y3iIicTepain

KE3CHIH JKEeACIICTY y3akTeiFbiH 80%-ra neitin a3anTy.

4. Kypspuibic xo0anapeiHbIH Toyekenaepin | LLbIFsIHAapAB YHEMACY KOHE

Oackapy 9[IiCTepiH eHTi3y TOyeKeNepi TOMeHIETy eceOiHeH
skoOamapapry TriMaimiria 12% - ra
apTTHIPY

5. MapKeTHHTTiK KOMMYHUKausuapasly, | busnec-mponecrep ymrin "xayanTsr"

THIMJIUTITIH apTTBIPY skoHe TamnceIpbic OepyIii apachIHAarbl
KOMMYHHKaLUsUIapablH canacbiH 50% -
Fa apTTHIPY.

[Notenuuan 1. Xoba >xeTeKIIiyiepiHiH Kocion JKobanay MCHEIUKEPIICPIHIH

JEHTeHiH apTTIPY

OLTIKTUIITIH apTTHIPY XKOCHAPHIH CaKTay

Bueapenue panvoHanbHOM CHCTEMBI
CTUMYJIMPOBAHUSA TPYJa

2. KnueHTTepMeH KapbIM-KaTbIHACTBI
Oackapy MpoIecTepiH THIMIII aKIapaTThIK
KaMTaMachI3 €Tyl Kypy

[IponecTepai OarmapIamabIkK
KaMTaMachI3 €Ty/li eHTri3y KeCTEeCiH
cakray

3. CpIliaKbIHBIH JKaHA KYHeNepiH eHri3y
’KOJIBIMEH >KOOAJTBIK MEHEDKEPIIepIiH
KOFapbl YOKIEMECiH KAMTaMachI3 €Ty

EHOexTi BIHTANAHABIPYABIH YTHIMIIBI
JKYHECIH eHTi3y KeCTECIH CaKkTay

KommanustHbIH opOip OestiMIIeci YIITiH 63 MiHAETTepl MEH MaKcaTTaphl 6ap, 0JIap bl OPBIHAATYHI KA bl
KYMBIC HOTIDKeciHe OainaHblcThl. MakcaTrapapl Oarajay MakcaTTBIH OpBIHAANY MopTeOeciHe cyiieHe
OTBIPBIT KYPTi3iiyi Kepek (3-kecte).

Opi kapaii, KPI canmarbiHa Kapaii, op nayasbiM YIIiH canMmak KodhduimeHTi OenrineHeni, o
KBI3METKEP/IiH CHIAIBIKAKBICBIHBIH MOJIIEPiH ecentey (OopMylackiHIa Herisri 0onanbl. Chlifakpl MeIepi
Keneci popmya OOWBIHINA ecenTee/i:

MM=0xNx (Kl xal +K2x a2 +K3x 03 +... Knx an) (1)

myHAa O — 6a3aibIK J1aya3bIMJIBIK KaTaKbI,
N — KPI opsinnay aspexecine OaiaHbICThl 0a3aiIbIK Jlaya3bIMJIBIK KaJaKblIaH ChIMIBIKAKBI MOJIIIEpI;
o, — op6ip KPI ynec canmarsr;
K1, K2, K3, K4 — KPI opsinaay koaddunumenTi (caHablK HeMece MaibI3IbIK MoH1 00JTybl MYMKIH).
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3-kecte — Ceritakbl Momiepi KPI opeiHaany neHreiiine 6aliaHbICThI

Makcat MopTebeci MakcatTsl opbiHAay K03 duimenTi Crlitaksl
Ko skeTKi31IreH KoK, 0-0,5 0%
limiHapa KoJ1 JKeTKi31Ii 0,5-0,8 10%
Ko skeTkizinmi 0,8-1 40%
Kopuvimuinool:

Y chIHBUIFaH OOHYCTBIK JKYHEHi eHTi3y HoTkKeciHae 013 Keleci HOTKeIepai KyTeMis:

1. Kumenrrepre morsipnany ecebinen TyciMuiH 10% - qan actamra aptysl [4, 5, 6].

2. KimeHntrep/iH KeTyiH a3aiTy )KOHE HOTHKECIHIIE Maiiia any.

3. busnec-mpouectepiH yakaeMeci MeH THIMAUIITIH apTTHIPY ece0iHeH eHOeK eHIMIUTIrH OipHele
PET apTTHIpY.

4.  KeBMeTKepiiepre MbIFBIHAAPIBIH YII KOMIIOHSHTIHE 9Cep €Ty KypallblH Kypy: JKaJlaKsl,
CBIAJIBIKAKBLIAP JKOHE QJIEYMETTIK )KEHIUTIKTEP.

5. KesMmerkepin 0enrii Oip Mo3uIusAarbl MyMKIiH O0JIATBIH TaOBIC JeHreHiHIH OHBIH
CaNTBICTBIPMabl KYHIBUTBIFBIMEH OalIaHbICHIH aHBIKTAayFa MYMKIH/IIK O€pEeTiH HAKThI )KOHEe aliKbIH
TEXHHUKAHBI KYPY.

6. KpI3sMeTkeprepiiH aganablFblH apTTHIPY KOHE KbI3METKEPIIEPIiH aliHAIBIMBIH TOMEH/IETY.
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A.C. Akmaran6erosa, JI.B. Uenensu
Cucrema KPI kak mHCTpYMeHT ynpasiieHHs 3 (PeKTHBHOCTEI0O KOMIIAHUH

CoBpeMeHHBIE KOMIIAHUHU B pa3HbIX cepax IKOHOMUUYECKOH AEATENLHOCTH YaCTO UCTIONB3YIOT
CHCTEMBl CTUMYJIHMPOBAaHHS MEPCOHANa Ha OCHOBE KIIIOUEBBIX IOKa3aTeled 3(QQeKTHBHOCTH
(KPI). BmecTe ¢ Tem cymecTBYeT psii IPaKTHYECKUX TPYAHOCTEH, AENAIONINX MOTHUBAIUIO TI0
KPI HepesyiabTaTuBHOH. B cTarhe mpeacraBieH 0030p 3HAYMMBIX (PAKTOPOB, ONPEACIISIONINX
paboTOCTIOCOOHOCTE CHCTEMBI CTHMYJIMPOBaHUs IepcoHana Ha mnpeanpusatud. OO0beKToM
HCCIIEA0BAHNS BBICTYIIAET CTPOUTENbHAs KOMIIAHHS, BXOJAIIAs B COCTAB MHTETPUPOBAHHOMN
KOPIIOPAaTUBHOM CTPYKTyphl. OIpeneneHbl OCHOBHBIE TPEOOBaHUS, MPEABIBISIEMbIE K CUCTEME
MOTHBAIMK JIs1 YINPaBJICHYECKOIO IEepcoHalia, MX Kiaccu(UKaus, MOKa3aTesd, OCHOBHBIE
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ATanbl TOCTPOSHUS TPEAJIOKCHHOW CUCTEMBI MOTHBAIlMM, a TaKkKe pa3pabdoTaHa cHcTeMa
npemupoBanus Ha ocHoBe KPI 1i1s mepBhIX Tpex ypoBHEH ITOCTAHOBKHU LIETEH UCXOS U3 KapThl
CTpaTerny KOMIIaHUY M aHAMH3a (PYHKIIMOHAIBHBIX 00S3aHHOCTEN CITY)KaIlNX, COACPIKAIUXCS B
JIOJDKHOCTHBIX MHCTPYKUUAX. CIeIaHbl BEIBOABI O BO3MOKHBIX PE3YNbTaTaxX BHEIPECHUS TaHHON
CUCTEMBEI, U €€ BIUAHUSA Ha 3P(HEKTUBHOCTD ACSITEIHHOCTH CTPOUTEIBHON KOMITAaHHUH.

Kntouegvie crosa: nmepcoHaln, ynpapieHUE, TPyH, CUCTEMa, 3apa0OTHas IuiaTa, MaTepUaibHOE
CTUMYJIUPOBaHUE, peMust, 3G HEeKTHBHOCTH, KIFOUEBbIC TTOKA3aTEITH

Akmaganbetova A.S., Chepelyan L.V.
KPI system as a tool for managing company performance

Modern companies in various areas of economic activity often use staff incentive systems based
on key performance indicators (KPIs). However, there are a number of practical difficulties that
make KPI motivation ineffective. The article presents an overview of the significant factors that
determine the performance of the personnel incentive system in the enterprise. The object of the
study is a construction company that is part of an integrated corporate structure. The main
requirements for the motivation system for management personnel, their classification, indicators,
the main stages of building the proposed motivation system are determined, and a bonus system
based on KPI for the first three levels of goal setting is developed based on the company's strategy
map and the analysis of the functional duties of employees contained in job descriptions.
Conclusions are drawn about the possible results of the introduction of this system, and its impact
on the efficiency of the construction company.

Keywords: Personnel, Management, labor, system, salary, material incentives, bonus, efficiency,
key indicators
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BECTHMK KUY Ne2 (37) 2022 e.
lMpasuna ogpopmneHusi u npedocmaesieHusi cmamedu

MunucrtepcTBo oOpazoBanus U Hayku Pecriyonuku Kazaxcran
KaparanauHcknii ”HAyCTpUaIbHbIN YHUBEPCUTET

NH®OPMAIIMOHHOE ITUCBMO
YBaxkaemble KoJu1ern!

Jo 15 aBrycra 2022 roaa ocymiecTBIisieTCsl IPUEM HAYYHBIX CTATEH B CIEIYIOUIUH BBITYCK
Ne 3 (38) 2022 roga PecnyOiinkancKoro HaydHoro >xypHaia «Bectnuk KaparanamHckoro rocy-
AAPCTBEHHOI0 MHAYCTPHAJIBLHOI0 YHHBEPCHTETa», KOTOPbI 3aperucTpupoBaH B MexIyHapo-
HOM IIeHTpe 1o peructparuu cepuanbHbix n3nanuii ISSN (FOHECKO, r. [Tapux, @pannus) ¢ npu-
cBoeHueM MexayHapoaHoro Homepa ISSN 2309-1177. Tepputopus pacnpoCTpaHEHHUs >KypHaua:
Pecniy0Onmka KaszaxcraH, cTpaHbl OJMKHETO U JAIBHETO 3apy0exkbsl.

B skypHaJjie npeaycMOTpeHbI cJieAyIolue pa3aebl

Merautyprus.
WHubopMannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH.
TexHnuyeckue HayKu U TEXHOJIOTHHU.
ConuaibHO-TYMaHUTapHbIE HAYKH U DKOHOMHUKA.

el A

IPABIJIA O®OPMJIEHUS U ITPEJOCTABJIEHUS CTATEN

B pecnybnukanckoM HaydHOM XypHale «Becmuuk Kapacanoumnckozo zocyoapcmeennozo
UHOYCMPUATILHO20 YHUGEPcUmemay MyOIuKyIOTCS Pe3ybTaThl aKTYalbHbIX padOT, UMEIOLIUX HC-
CJIEIOBATENBLCKUN XapaKTep, 00JaJaroINX HAyYHOW HOBU3HOM U MPAKTUUYECKOW 3HAYUMOCTHIO.

SI3bIKM MyONMMKaUK: Ka3aXCKUM, PyCCKUN, aHTJIMUCKUH.

Crarbs npencrasisiercs B JlenmapTaMeHT HayKu, MHHOBAIIUM M MEXIYHAPOJAHOTO COTPYAHUYE-
CTBa B OJIHOM JK3EMILISIPE.

K TekcTy cTraThH, MOAMUCAHHOMY aBTOPOM (-aMHM), IPUIAratlOTCsl aHHOTAIUS Ha PYCCKOM, Ka-
3axCKOM W aHrimiickoM si3bikax (100 ciioB), BHEIIHSSE ¥ BHYTPCHHSIS PEIICH3HMH, aHKETa aBTopa (-
OB).

TekcT pelaKTHPOBAHUIO He MOJIEKHT, IOITOMY BCe MATEPHAJIbI J10JIKHbI ObITh 0(hopM-
JIeHbl B_COOTBETCTBHHM € TPeOOBAHMAMM W TIIATEJbHO OTPEeJAKTHPOBaHbL. MaTepuajbl, He
COOTBETCTBYKIIIHE BbIIIEYKA3AHHBLIM TPeOOBAHUSIM, HE PACCMATPHBAIOTCH M 00PATHO He BbI-
ChLIAOTCH.

TpeGoBanust K 0pOPMIICHHIO CTATEH

O06vem cTaThu, BKIOYasg Oubnuorpauio, He AODKEH NpeBbIIaTh 15 CTpaHMIl TEKCTa,
HabpaHHOro Ha KoMmImbtotepe (penakrop Microsoft Word), MmuHuManbHblil 00beM cTaTthu - 4 cTpa-
HULBI.

[Tonst pykomnucu AOKHBI ObITh: BEpXHEE U HIDKHEE - 25 MM, JieBoe U npasoe - 20 MM; mWpuQT -
TimesNewRoman, pa3smep - 11 nT; MeXCTpOUYHBIN MHTEpBAJ - OJAWHAPHBINA; BEIpAaBHUBAHUE - IIH-
puHa; oTcTym ab3ama - 0,8 cm.

Martepuan crateu odopmieH B cootBeTrcTBuu ¢ 'OCT 7.5-98 «Kypnansi, cOopHuku, uapop-
MaluoHHbIe u3fanus. Mznatenbckoe opopmiieHrne myOoInKyeMbIX MaTEpPUaIOBy.

B cTpykTypy cTaThu BXOAAT CIEAYIOIIME Pa3eiibl:

* 3a201060K: BKIIFOYAET OTJEIBHYIO CTPOKY ciieBa oT uHaekca Y JIK, nandopmarmo o6 aBTopax
(vHUIMANEl U (aMUIUs, Ha3BaHUE YUYPEXKJICHHUS WIM OpraHM3alluu, ropoJ, cTpaHa, e-mail aBTopa,
OTBETCTBEHHOTO 32 MEPENUCKY C PEIaKTOPOM), Ha3BaHUE CTAThU;
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* Pegpepam: opopmien B coorBerctBum ¢ 'OCT 7.9-95 «Pedepar u pedepar. Obmue Tpedo-
BaHUs». OOs3aTeNbHbIE KOMIIOHEHThI aHHOTAlMK: WHpopMaTtuBHOCTH (00beM - 180-200 cnos);
OpPUTHHAIILHOCTh (HOBH3HA CTaThH); COJepKaHhe (OCHOBHOE COJEp)KaHUE). CTaTbU U PE3yJIbTaTOB
UCCIIEIOBAHMS); CTPYKTYPUPOBAHBI; BHIBOJIBI. AHHOTAIMS PEAOCTABISETCS Ha aHTIIMHCKOM, Ka3ax-
CKOM U PYCCKOM SI3bIKaX;

* Kntouesvie cnosa: He Menee 8-10 OCHOBHBIX TEPMHHOB HJIM KOPOTKUX (ppa3, KOTOpbIE HC-
MOJIb3YIOTCA B cTaThe. KitroueBble cioBa MPeIoCTaBIAIOTCS Ha aHTJIMHCKOM, Ka3aXCKOM M PYCCKOM
A3bIKaX. AHHOTAIMSA U KJIIOYEBBIE CIIOBA HA SI3BIKE CTAThU MPEAIIECTBYIOT OCHOBHOMY TEKCTY CTa-
ThbU, aHHOTAILIUU U KJIFOUEBHIE CJIOBA Ha JIPYTHX SI3bIKaX pa3MEILIaloTcs mociie 0ubanorpapuiaeckoro
CIIHMCKA CTAaThU;

* Beeoenue: 000CHOBaHNE aKTYaJIbHOCTH U CTEIEHU PA3BUTHSA T€MbI (BO3MOXEH KpaTKuil 00-
30p HAay4YyHOH JMTEPATypHl IO TEME MCCIEI0BAHMS); TOCTAHOBKA 3a/1a4M MCCIIEOBAHUS; ONMCAHHUE
0o0BbEKTa U MpeAMETa UCCIECIOBAHMS, LIeJeH U 3a/1a4 CTaThU; KPATKOE OMHCAHKE €r0 CTPOCHUS.

* Memoowl u mamepuanvl (FKChepumMenmanbHsle): ONIUCaHNE METOA0B U MAaTEpPUAIOB, UCIIOJIb-
30BaHHBIX B HCCIIEJOBaHMM, BKJIIOYas MeETOAbl cOopa, 00pabOTKM H aHaluW3a JaH-
HBIX; XapaKTEPUCTUKU BBIOOPKH (€CITH MCIIONIb3YETCsl BBIOOPOYHOE MCCIIEIOBAHNUE);

* Pe3ynomamsl u 06cyscoenue: ONIMCAHUE U UHTEPIIPETALNS MOJTYYCHHBIX PE3yIbTaToOB C IO-
MOIIBIO PUCYHKOB, TAOIUII, TPaUKOB U PUCYHKOB;

* Bv1600b1: HOpMYyIHUPOBKA BHIBOJIOB HA OCHOBAHUU IMOJIYUEHHBIX PE3YJIbTaTOB; CPABHEHHE T10O-
JYYEHHBIX PE3yJbTATOB C CYIIECTBYIOMIMMHU PE3yJIbTaTaMH IO ATOH TEME; OI[EHKa HAyYHOH HOBH3-
HBI U IPAKTUYECKON [IEHHOCTHU MOJYyYCHHBIX PE3yJIbTaTOB.

* bacooaprocmu: IpU HAJMYUU MCTOYHUKA (PMHAHCHUPOBAHMS WCCIIEAOBAaHUS (TPaHTHI, TOC-
OIO/PKETHBIE TPOrPAMMBbI) YKA3bIBAETCS HHPOPMAIUS O HEM;

* Cnucox 1umepamypul. Oubnuorpadudeckuii CuCOK COCTABISAETCS IBAXKbI:

- «CnucoK JIUTepaTyphl» - Ha S3bIKE OPUTMHANIA HCTOYHUKOB (Ka3aXCKUHM, PYCCKUN U Ipyrue
HeaHrnuickue s3b1kn) opopmisiercss B coorserctBur ¢ ['OCT 7.1-2003 «bubnuorpaduueckas 3a-
nuck. bubmuorpaduyeckoe onucanue. OOHe TpeOOBaHUS U MpaBWIa coCTaBiieHUs». CChUTKHA Ha
WCTOYHUKHU Ha A3BIKE, UCTIOIB3YIONIEM KHUPUILIUILY, HEOOXOAMMO TPAaHCIUTEPUPOBATH JIATUHCKUMU
OykBamu;

- «CIucoK IUTepaTypbl» - Ha aHIVIMHCKOM sI3bIKe (0OPMIIEH B COOTBETCTBUU C MEXIyHAPO/I-
HbIM OuOMorpaduueckum crangaprom APA (http://www.bibme.org/citation-guide/ APA/book).

ITepBast ccbuiKa B TEKCTE HA JINTEPATYPY AOJKHA UMeTh HoMmep [1], BTopas - [2] u 1. . Ilo no-
paaky. OOparmasch K pe3yibTaTy W3 KHUTH, YKOKUTE €r0 HOMEp M3 CIUCKA JINTepaTyphl U (depe3
TOYKY C 3alsITOi) HOMEp CTpaHHUIbl, HAa KOTOPOW 3TOT pe3ynbTaT omyOiukoBaH. Hampumep:
[8; 325]. Cchinku Ha HEONMyOIMKOBAaHHBIC PaOOTHI HE JOMYCKAIOTCS;

* Ungpopmayuss 06 asemopax: BKIIOYACT CIEIYIOIIUE 3JIEMEHTBI: MMs, OTYECTBO U (amu-
JIMIO; YIEHOE 3BaHWE, y4YeHas CTEeNeHb; TOJDKHOCTh WM Tpodeccus; MecTo paboThl (Ha3BaHHUE
YUPEXIECHUS WIN OpraHU3alluy, HACeIEHHBIN MYHKT); Ha3BaHUE CTPaHbl (111 HHOCTPAHHBIX aBTO-
POB); ajpec dIEKTPOHHOM mouThI (e-mail).

Paznensl ctaTbu JODKHBI OBITH COTJIACOBAHBI MEXAY COOOM, M3 TEKCTa CTaThbU JOJKHA OBITH
SICHA MCCIIEIOBATENbCKasl THIOTe3a (BOMPOC MCCIIEAOBAHMS), METOAOIOTHS M METObI MCCIIeI0Ba-
HUS, pe3ybTaThl UCCIEAOBAHUS M UX BKJAJ B PAa3BUTHE OTPACIH COLIMOJIOTHYECKOTO 3HAHUS, B
pamMKax KOTOpo# HcciieJoBaHNE ObLIO IPOBEECHO.

Bce cokpaiieHust u COKpalleHus, 32 UCKIIOYEHHEM OOIEN3BECTHBIX COKPALICHUH, JOJIKHBI
OBITh pacuI(pPOBaHbI, KOTJIa OHHU BIIEPBBIC HCIIOJIB3YIOTCS B TEKCTE.

B aprtukyne HymepyroTcs TOJIBKO T€ (POPMYIIbI, HA KOTOPBIE €CTh CCBUIKH B TEKCTE.

Tabmuibl, pucyHKH ¥ HOPMYIIBI HE JOJDKHBI COAEPIKAaTh HETOYHOCTEH B 0003HAYEHUU CHMBO-
JIOB U 3HAKOB. PUCYHKHU JOJKHBI OBITh YETKMMHM, YUCTHIMU U HE CKaHUPOBaHHBIMH. CCBUIKHM Ha pH-
CYHKH ¥ TaOJIUIIBI B TEKCTE.

[Tepen mopmaveii ctaTbu B KypHaJl HEOOXOIMMO TIIATENIBHO MPOBEPUTH 00IIYI0 opdorpaduio
MaTepHuaiioB, opdorpapuio COOTBETCTBYIOMIEH TEPMUHOJIOTHA U (OPMATHPOBAHHE TEKCTA U CCHI-
JIOK.
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[IpenocraBnsisa TeKCT Juisl MyOJNMKAlMKM B KypHaje, aBTOp rapaHTUPYET MPaBHIBHOCTh BCEX
CBelleHH 0 ceOe, OTCYTCTBUE IJIaruaTta u Apyrux (GopM HE3aKOHHBIX 3aUMCTBOBAHHI B PYKOIHUCH
MIPOU3BE/ICHNUS, TPABHIIbHOE 0(OPMIICHHE BCEX 3aMMCTBOBaHMI TEKCTa, TaOIUI, CXEM, HILUIIOCTpa-
UH.

Jluteparypusiii ucrounuk odopmisiercs B coorBerctBur ['OCT 7.1-2003. Cenenust 06 uc-
TOYHHKAX CJIEyeT paclojararh B IOPSIKE MOSIBICHUS CChIJIOK Ha UCTOYHHUKHU B TEKCTE U HyMEpO-
BaTh apabckumu nudpamu 0e3 TOYKU U mevararb ¢ ab3anHoro orcryna. CChUIKM HA UCIIOJIB30BaH-
Hbl€ UCTOYHUKH CIIEAYyeT IPUBOJUTH B KBaJpaTHbIX ckoOkax. buOumorpaduyeckasi 3anuch BbI-
MOJIHAETCH HA A3bIKE OPUTHHAJIA.
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(ITPUMEP O®OPMIJIEHMA CTATBN)

MPHTH 53.31.19

E.K. KyaT6aI711, FO.U. Ilumxkun?, C.T. BaksiT?

'Kapazanouncxuii unoycmpuansusiii ynusepcumem, 2. Temupmay, Kazaxcman
2@IAOY BO «FOYVpI'Y (HUY)», kagedpa Mupomemaniypeuueckue npoyeccnl,
2. Yensabunck, Poccuiickas @edepayus
(E-mail: ye.kuatbay@tttu.edu.kz)

B03MOKHOCTD MOJIy4eHUs] KOHBEPTEPHOii CTAJIM ¢ HU3KUM CO/IePKaHHEM CepbI

Ha ocHoBe 06pabOTKH IUTEpaTypHBIX JAHHBIX U IIPOMBIIUICHHBIX IIABOK KOHBEPTEPHOIO LIeXa
AO «ApcenopMurran Temupray» NoOKazaHa NEPCIEKTHBHOCTH BHENEYHOTO pPadUHHPOBAHMUS
YyT'yHa OT CEPBI.

[lokazano, 4TO B peajbHBIX YCIOBHUIX KOHBEPTEPHOI IJIIABKH HEBO3MOXKHO CTAOMIIBHO MOTYYaTh
cozepkanue cepsl B rorobom Metauie Huwxe 0,01%, naxe npu yciaoBun 00pabOTKH €ro Ha ycTa-
HOBKe gA0Bojaku Metamia (YAM). OxucnuTenbHble NUIAKKM CTaJeIUIaBHIIBHBIX IPOIIECCOB
SIBIISIFOTCSL CAa0bIMU Jecyb(hypaTopaMu U3-3a BBICOKOTO COJIEPKaHU B HUX 3aKHCH >kene3a (1o
20% u 6onee). CteneHsb ynajieHus cephbl (1s) B JiydiieM ciaydae cocrapiser 20-30%, B To Bpems
KaK 3TOT NoKazaTesb 471 pocdopa cocrasisieT 6omee 90%.

Huskoe n oco0o Huskoe conepxxanue cepsl B crayu (1o 0,0005%) obecrieunBaeTcs 3a cueT BHE-
nevHo necynbypauun dyryHna. [Ipu BHenmeyHoi 00paboTke dyryHa co3patorcs Oojee Gmaro-
MPUATHBIE YCIOBUS IJIsl YAAJCHUS CEpPhl, YeM B KHCJIOPOAHOM KoHBeprepe. [IpuumHoii 3Toro
SIBIISIETCS. IIPUCYTCTBHE B 3HAYUTENBHBIX KOJIMYECTBAX 3JIEMEHTOB, MOBBIIIAIOMIMX KO3(duu-
€HT aKTUBHOCTH CEPBI, IIPEKIE BCErO, YITIEPOA, a TAKKE HU3KUHA OKHCIUTEIbHBIA MOTEHIIUAT
gyyryHa. C y4eToM TOro, 4YTO YIJIepoJ U KPEMHHUH, COAep)Kalluecs B YyryHe, MOBBIIIAIOT
aKTHUBHOCTB CEPBl, TO VIS MTOJIYYEHHUs] CTAOMIBHO HU3KMX KOHLEHTPALUHA cepbl B TOTOBOW CTalll
1eNIecoo0pa3HoO MCIONB30BaTh COBPEMEHHBIE METO/IBI Aecybdypaluu uyryHa, a He cranu. [lo-
Ka3aHo, YTO U3 BCEX JIEeCYIbPypaTopoB yyryHa HaubOosiee 3(h(HEeKTUBHBIM MAaTEPHATIOM SIBJISCTCS
MAarHui.

Knmiouesvle cnosa: cranb, 4yryH, qecyabQypaius, akTUBHOCTb CEpbl, peareHT, pahuHUpPOBaHHE,
KOX(PUIMEHT pacTpeeIeHns, MarHHA.

Beseoenue

VYnaneHve cepbl U3 MeTaula — OAHO M3 IIaBHBIX YCJIOBHM MPOM3BOACTBA KaueCTBEHHOU cranu. BHen-
pEHUE HEeNPEePBIBHOM pa3uBKHU TpeOyeT CHIKEHMS COIEPIKaHUs CEephl Jake B METaJlIe MacCOBOTO Ha3zHa4e-
HUS 17151 00eCTieueHNs] KaYeCTBEHHOM CTPYKTYPhI M MOBEPXHOCTH HEMPEPBIBHO-IUTOTO ciistoa [1].

KucnopomHo-KOHBEpTEpHBIIl Mpolecc Majo MPHCHOCOOIeH Uil rTyOOKOH aecynbdypalnuy MeTauia.
CreneHp ynaneHus cepbl B rydinem cirydae cocrasisier 20-30% [2].

Memooul u mamepuansl

C y4eToM TOTO, YTO OCHOBHBIM KOMITOHEHTOM KHCJIOpPOJIHO-KOHBEPTEPHOH IUIABKH SIBISETCS YYTVH,
JI0JIsI KOTOPOTO MOXKET cOCTaBIsATh 75-100%, ero padMHUPOBaHHE OT CEPHI SIBISETCS MPEATIOUTHTENbHEE.

TexHONMOrNYeCKHE BO3MOKHOCTH YAAJCHHS CEepbl HAa CTAAMAX MOJITOTOBKM M IPOM3BOACTBA METalia
IpU CYHIECTBYIOLIEH ITyOMHE OOOralleHus JKeJIe30pyJHOI0 ChIpbsl KpaliHe OTpaHMYeHBbl U CONPSDKEHBI C
OOJIBIIIMMU 3aTpaTaMu TOILIMBA, (UIOCOB, a TAKXKE CHIDKCHHEM IPOU3BOJUTENLHOCTH METAJUTypPrUYeCKUX
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arperaTtoB. OTO 0OCTOATENILCTBO 3aCTaBJIsIET BHUMATEIbHO OLIEHUBATh BO3MOXKHOCTH BHEIIEUHBIX CIOCOOOB
necynb(ypannu 4yryHa.
HM3noxeHHOe BBIIIE OATBEP)KIACTCS JaHHBIMU prcyHKa 2 [3].
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Pucynox 2. Bnusiaue conep:kanus cepbl B uyryHe [S]uyr Ha cOepikaHue €€ B cTaiu [S]

Tabauna 1

W3meHeHune noka3ateneil KUCI0pOJHO-KOHBEPTEPHOU IJIABKU MPU CHUXKEHUH COACPKAHUS S
B uyryHe Ha 0,01%

Crast CHUXeHue pacxoga Ha 1 T ctanu YBenmyeHne nponsBoaMTeNbHOCTH
W3BECTMU, Kr BoKcUTa, Kr Kucnopoga, m T/MUH %

CBO8A 15,0 0,3 2,0 0,25 12,1

35IC 21,0 0,3 2,0 0,32 13,7

Pesynomamot u 0b6cyscoenue

PesynbraThl 00pabOTKHM AaHHBIX OIBITHBIX IUIABOK IMOKA3ajH, YTO Ja)e MPH JABOWHOM CKaYMBaHUH
MPOMEKYTOYHOTO IUIAKA CPEeNHssl CTENEeHb yIalleHHusl cephl, s cocTaBisier 38,6%, B TO BpeMs, Kak st
¢docdopa ne = 97,3% (tabiuia 3), 4TO NOATBEPXKAaeT HEOOXOAUMOCTh BHEIICUHOM 00pabOTKH YyTyHa.

Buisoowi

Hcnonb3oBanue Jecynbhypanuy 4yryHa rapaHTUPYeT MPH MPOU3BOJCTBE TPYOHBIX MApOK CTAIH CO-
nepxxanue cepel B Metayuie 0,002-0,005%, 4To mo3BoJiseT 00eCHeUnTh 3aaHHbIC MOTPEOUTEIBCKUE CBOM-
CTBa MpOKaTa.

B cnyyae HE0OXOMUMOCTH MPH JAHHOW TEXHOJOTHH JeCcylb(Gypaiyud 4yryHa BO3MOXHO JIOCTHKCHHUE
YIIBTPaHU3KUX KOHIIGHTpaIMid cephl mociie o0padbotku BILIoTh 10 0,0005%, He3aBHCUMO OT MCXOJIHOTO €€
CoJIepIKaHusl.

Cnucok nurepatypsl

1 Kynpun B.A. Teopus u TeXxHONOTHs IPOU3BOACTBa cTanu. - M.: M3narensctBo Mup, 2003. — 528 c.

2 umkun FO.U. OrneHka alibTepHATUBHBIX CITOCOOOB MOJTYYEHHUS CTATM C HU3KUM COJIEpP’KaHHEM CEephl
/I TpyIpl MEXAYHAPOJHON HAYYHO-TEXHUYECKON KoHpepeHun «HayuHo-TeXHHnYecKuii Iporpecc B MeTa-
myprumy». - Temupray, 2001. - C. 272-275.

3 Mlumkun F0.U., Toprosen A.K., I'puroposa O.A. Teopust U TEXHOJIOTHS KOHBEPTEPHBIX MPOLIECCOB.
— AmMarsl: I'sutbiM, 2006. — 192 c.

153



BECTHMK KUY Ne2 (37) 2022 e.
lMpasuna ogpopmneHusi u npedocmaesieHusi cmamedu

E.K. Kyar6aii, FO.W. [Humkun, C.T. bakeir, H.b. Maxxu6aes, H. K. Aiiken6aeBa
TemeH KYKIpTIi KOHBepTepJIiK 00J1aT aJy MYMKIH/IT]

Onebu pepekTepai eHaey oHe «ApcemopMutran Temipray» AK KoHBepTep IEXbIHBIH
OHEPKACINTIK OalKBITYIAphl HETi3iHAE MOWBIHABI KYKIPTTEH MEMITEeH THIC Ta3apTy KeJemeri
KOpCETIiJreH.

Kousepreprik 6amKeITyIbIH HAKTHI XKaFJaiaapelHIa TaibIH MeTaiaarsl KyKipt memmepin 0,01%
- JaH TOMEH TYPAKTHI ally MYMKIH eMec, TIlITi OHbI METaJIABI KeTUTIipy KoHABIPFRICEIHAA (MKK)
OHJETCH JKarmaiiaplH e3iHae. bomat OankpiTy yAepicTepiHiH TOTBIKTBIPFBIN  KOKAAPHI
KYpaMbIH/Ia TEMIp TOTHIFBIHBIH JKOFaphl OoirybiHa OaitnmanbicTel (20% - Fa neliiH jkoHe ofaH Ja
KOFapbl) AJICI3 KYKipTcizaeHaiprim Oonbin Tabbaasl. KykipTTi ko010 gopeskeci (Ns) €H jKaKChl
xarmaiina 20-30% xypaiinst, an ¢pochop yuria 6yt kepcetkim 90% - maH acagsl.

Bonattarel KyKipTTiH ToMeH xoHe oTe ToMeH Kypambl (0,0005% - ra geiiH) MONBIH/BI MEIITeH
THIC KYKIPTCi3JeHAIpY ecebiHeH KamTamachl3 erineni. LLIoibHIB memTen ThIC OHOEY Ke3iHge
OTTEKTi KOHBEpTEpre KaparaHja KYKipTTi KOO YIIIH KONAMIbl jkaFmainap xacananpl. MyHBIH
cebebi KykipTTiH OenceHminik Kod((UIMEHTIH apTTHIPaThIH 3JEMEHTTEp MOJIIepiHiH
alTapipIKTaid Kem OOJybl, €H aJJbIMEH KOMIpTeri, COHBIMEH KaTap IIOWBIHHBIH TOTBIFY
MOTEHIUANBIHBIH, ToMeH Oonybl. LIOHBIH KypaMbIHAAFBl KOMIpTeri MEH KpPEeMHHH KYKIpTTiH
OENCeHIUTITIH apTTHIPATHIHIBIFBIH €CKEePE OTHIPHII, AaWbIH OOJIaTTa KYKIPTTIH TYPaKThl TOMEH
KOHIICHTPAIMACHIH aJly VIINIH OOJAaTThl eMeC, IIOWBIHABI KYKIPTCI3NESHAIPYIiH 3aMaHayu
omicTepiH KojmanraH xeH. [IIoWBIHIBI KYKIPTCI3ACHIIPTilITep IMIHACTT €H THIMJI MaTepual
Maraii eKeHJIiri KOpCeTUIreH.

Tyuin ce30ep: 60aaT, MONBIH, KYKIPTCI3ACHIIPY, KYKIPT OCJICEHIIT, peareHT, Ta3apTy, Tapaty
KOX(PUIMEHTI, MATHAH.

Ye.K. Kuatbay, Yu.l. Shishkin, S.T. Bakhyt, N.B. Mazhibayev, N.Zh. Aikenbayeva

The possibility of producing converter steel with a low sulfur content

Based on the processing of literature data and industrial smelting of the converter shop of JSC
"ArcelorMittal Temirtau”, the prospects of out-of-furnace refining of cast iron from sulfur are
shown.

It is shown that under real conditions of converter melting, it is impossible to consistently obtain
a sulfur content in the finished metal below 0,01%, even if it is processed at the metal finishing
installation (MFI). Oxidizing slags of steelmaking processes are weak desulfurizers due to their
high content of iron oxide (up to 20% or more). The degree of removal of sulfur (ns) is at best
20-30%, while this indicator for phosphorus is more than 90%.

Low and particularly low sulfur content in steel (up to 0,0005%) is provided by extra-furnace de-
sulphurization of cast iron. In the out-of-furnace treatment of cast iron, more favorable conditions
are created for the removal of sulfur than in an oxygen converter. The reason for this is the pres-
ence of significant amounts of elements that increase the activity coefficient of sulfur, primarily
carbon, as well as the low oxidative potential of cast iron. Given that the carbon and silicon con-
tained in cast iron increase the activity of sulfur, it is advisable to use modern methods of desul-
phurization of cast iron, rather than steel, to obtain consistently low concentrations of sulfur in
finished steel. It is shown that of all cast iron desulfurizers, magnesium is the most effective ma-
terial.

Key words: steel, cast iron, sulfur removal, the activity of sulphur, reagent, the refining, distribu-
tion coefficient, magnesium.
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