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TEIVIOODHEPI'ETHKA H TEIVIOTEXHOJIOTHA

MPHTH 44.01.05

AL A. IHI/IIHKI/IH], B. M. 3e1”4(l)MaH], A. A. HII/II[IKI/IH], H. H. I[ylmcmlal, W. B. Hukurun'

'TOO «KasHUU sHepreTuku um. akagemuka IlI. U. Yokunay, r. Anmarsl, Kazaxcran

PACYET KOHCTPYKTUBHBIX TAPAMETPOB ®U3NYECKON MOJIEJIN
BUXPEBOMU IIBJVIEYT'OJIBHOMU I'OPEJIKH JJIAA KOTJIA I1-57P

Annomayus. xubaCTy3CKUA KAMEHHBIA yroJIb — IIIaBHOE dHEpreTHdecKkoe TorumBo Kaszaxcrana.
[Ipu ero cokMraHWM Ha TEIUIOBBIX AJICKTPOCTAHIUSIX (DAKEIBHBIM CIIOCOOOM BO3HHKAIOT TPOOJIEMEL,
CBSI3aHHBIE C BBICOKOW 30JbHOCTHIO M a0Opa3WBHBIMU CBOMcTBamMM JaHHOro TtorumBa. B KasHUN
SHEPreTHKHU BBIMOJHEH MpoekT 1o noroopy ¢ MOH PK, omgHoli u3 1enell KOTOporo siBisieTcs
MOBBIICHHE Y(HPEKTUBHOCTH PaOOTHl BUXPEBBIX MBUICYTONBHBIX TOPEJIOK, MPUMEHSIEMbIX Ha CTaHINH
Oxubactysckoit [ POC-2 (manee COI'POC-2), myTreM CHIDKEHHS a0pa3suBHOTO BO3ICHCTBHS HA DIIEMEHTHI
BHUXPEBOH Topenku. s 3Toro HeoOX0IMMO CO37aTh OIMBITHO-TA00PAaTOPHBIE MOJIEIIH TOPEJIOK C IIEITBI0
MPOBEJICHUS] JKCIEPUMEHTAIbHBIX HCCIECIOBAHUI Ha CTEHAE JMJIsI YCTAHOBJIEHUS KOHCTPYKTUBHO-
PEXMMHBIX TTapaMeTPOB, KOTOPBIE B HAUOOJIBIIEH CTENeHN CIIOCOOCTBYIOT (POPMHUPOBAHUIO HEOOXOUMOMN
a’POJIMHAMUYECKOM CTPYKTYpbl MOTOKA B KaHajdaX BUXPEBOM IbUICYTOJIbHOM TOpENIKM U Ha Ha4YaJlbHOM
yJgacTke (POpPMHUPOBAHUS MBUICYTOIHHOTO (akena.

Knioueevle cnosea: BICOKO30IBHBIA YroJlb, BUXPEBBIC MBUICYTOJIBHBIC TOPENIKH, 3aKPYUHUBAIOLINN
ammapar, abpa3uBHBIN H3HOC JIOMATOK, pacueT yIydIIeHHOTO BapHaHTa JIOMATOK.

[lo omeHkamM 5HKCHEPTOB OCHOBHBIM HCTOYHHUKOM DSHEpPrud B  OOILEMHPOBOM
SHEPreTHYECKOM MPOU3BOJICTBE B HACTOAIIEE BpeMs U Ha Onmmxkaiimue necsatuerus (30-50 mer)
Oyner ocraBaThes yroib. Jis KazaxcraHa OCHOBHBIM 3HEPIeTHUYECKHM TOIUIMBOM SIBISIETCS
DKuOaCTy3CKU KaMEHHBIA YTrOJb OTKPBITOW BAJIOBOM BBIEMKH, OOJIAIAIOIIMA BBICOKUM
conepxkanueM 30ibl (>40%) mnpu KpaiiHe BBICOKMX €€ aOpa3uBHBIX CBOWCTBaX. OITO
MPENsATCTBYIOT €ro 3()(PEKTUBHOMY UCIOJB30BAHUIO HA TEIJIOBBIX JJIEKTPOCTAHIMIX U
MpenbsBIsSeT ocoOble TpeOOBaHMSI K TEXHOJOTMM IIpollecca €ro CHKUraHus B TEXHHKO-
SKOHOMHUYECKOM U dKoJjiorundeckoM oTHormeHusx [1]. Cozmannsie panee B KasHUMD Buxpesbie
MBUICYTOJIbHBIE TOPEJIKK B HACTOAIIEE BpeMs paboTaloT Ha TeriodaekTpocTaniusax Kazaxcrana
COI'POC-2, Axcyckas TOC u ap. OnHako TOBBIIIEHHME HOPMAaTHUBHBIX TpeOOBaHHM K
3(ppekTUBHOCTH pabOTHI YrOJBHBIX CTAHIIUN TPEOYET MOWCKA HOBBIX PE3EPBOB MO MOBBIMICHUIO
3¢ (HEeKTUBHOCTH TOMOYHOIO Ipoliecca MyTeM MOJEPHM3ALMU HbIHE JEHCTBYIOIIEro TOMOYHO-
rOpeJIOYHOTO O0OpYAOBaHUS M Pa3pabOTKH HOBBIX TEXHUYECKHX pemieHud [1, 2]. OgHoil u3
MPUYMH HEOOXOIMMOCTH MOJIEPHU3AIMU HBIHE JIEWCTBYIOIIUX TOPEJIOK SIBJSETCS MOBBIIICHHBIN
W3HOC  JIOMATOK  3aKpyYMBAIOLIEro  ammapara KaHajJla  a’poOCMECH, UYTO  CHHXKAeT
IKCIUTYaTAaI[MOHHYIO Ha/IeKHOCTh TOPEJIKH B €€ TEXHUKO-DKOHOMUYECKYI0 (D (PEeKTUBHOCTB.

OpHolf M3 mepBOOYEpPEAHBIX 3aJady MCCIEIOBAHUS COCTOSUIO B CO3/JaHHUU OIBITHO-
71a00paTOPHBIX MOJENeH HATypHOH TOpEIKM U €€ BapuaHTOB C MOJEPHU3UPOBAHHBIMU
KOHCTPYKTHUBHBIMU napameTpamu 3aKpYy4YUBAIOIIETO anmapara C  IPOBEJIEHUEM
SKCTIEPUMEHTAIILHOTO WCCIICOBAHUS BIMSHUS BHECEHHBIX KOHCTPYKTHBHBIX HM3MEHEHHUU Ha
a’pOIMHAMUYECKYIO CTPYKTYpPY (hakena. B cOOTBETCTBUU C MepBOil TeopeMoil Teopun mo1o0us
Mpyu  CO3MaHUU  (U3UYECKUX MOJIENIed TEXHHUYECKUX YCTPOWCTB OJHUM U3  YCIIOBHI
MOJIETTUPOBAHUs SIBISIETCA OOEcleyeHrue TIE€OMETPUUYECKOro MoJ00HUs MOJEeNIH HAaTypHOMY
00BekTy [3], B JaHHOM CiTy4ae - HaTypHOU ropelike, MpUMEHsIeMOi B HAaCTOsIIee BpeMs Ha KOTJIe
[1-57P COI'POC-2. Tlpu 3ToM 0c060€ BHUMaHHE HEOOXOAUMO OBUIO YIETUTh 3aKPYyIHBAIOIIEMY
anmnapary (3aBUXPHUTEII0) BHUXPEBOM TOPENKH, OINpPEAESIONIEMY CTENEeHb KPYTKM IOTOKAa U
a’POJMHAMUYECKUE XapaKTePUCTHUKM BHXpeBoro ¢akera, BO MHOIOM BIHSIONIME Ha
3(PEeKTUBHOCTD MpoIecca CKUTAaHMs TBUICYTOJBLHOTO TOIUIMBA. BMmecTe ¢ TeM 3aBUXPHUTEIND
TOpeNIKM B HauOOJbIIEeH CTENEeHHW MOoJBepraeTcss aOpa3sMBHOMY BO3AECHCTBHIO CO CTOPOHBI

4



Becmnux Aamamunckozo ynueepcumema ynepeemuxu u ceazu. Ne 4 (39) 2017

IbUJICYTOJIBHOTO TOIUIMBA, YTO CHIJKAET €€ SKCIUTYyaTallMOHHYIO HAJEKHOCTh M TEXHHKO-
SKOHOMHUYECKYIO () PEKTUBHOCTD.

BusyanbHblii  OCMOTpP COCTOSIHHSI pabO4MX 3JEMEHTOB HATYPHBIX TOPEJIOK IMOCie
OUEPEHOT0 MEPHOAA UX HENPEPHIBHON 3KCILTyaTallMd MOMOT BBIJCIUTh YYaCTKU 3aBUXPHUTEI,
HanOoJsee Mo/ IBEp>KEHHbIE a0pa3uBHOMY BO3JeHCcTBUIO. TakMMU y4acTKaMu OKa3ajHCh JIONATKH
3aBUXpUTENS KaHajla a’pocMecH B 00JIacTH, MPHIEralolel K HavyaJbHOMY HPSIMOJIMHEHHOMY
YYacTKy JIONATKH M PACHOJIOXKEHHOH moxa yriom [ (pucyHok 1(a)). IIpum sTom Ha ydacTke o
(pucynok 1(a)), To HampaBJIEHUIO TIOTOKA a’pOCMECH, CTENeHb a0pa3uBHOTO HW3HOCA
CYIIECTBEHHO HIKE. JJaHHBIN (pakT MOKHO OOBSCHUTD CIEAYIOUIMM 00pa3oM. YUacTOK JIOMATKH,
MOIBEP>KCHHBI HAMOOJbIIEMy a0pa3WBHOMY BO3JICHCTBHUIO, PACIIONIOKEH K HabOeraromeMmy Ha
HEro MOTOKY Mo YriaoM By, (T. €. He MeHee, yeM 30°). A Ha y4acCTKH JIOIIATKH, PACIIOIOKEHHEIE
HIDKE 10 TOTOKY a’pOCMECH, B3BELICHHBbIE YacTUIbl JEHCTBYIOT MOJ MEHBIIMM YIJIOM
BCJICJICTBHE TOSBICHHUS B JaHHOM 00JAacTH COCTABISIOUICH CKOPOCTH, HAIPAaBICHHOH BIOJb
IIOBEPXHOCTH JIOMATKHU, YTO CHMXKaeT adpa3uBHBIM W3HOC. JlaHHBIM BBIBOJ COIJIacyeTcs ¢
M3BECTHBIMHM pE3yJIbTaTaMU MCCIICJJOBAHMS BIIMSHUS yIJIa aTaKd HAOEraroulero JUCIEpPCHOTO
[IOTOKa Ha MHTEHCHUBHOCTh aOpa3MBHOIO BO3AECHUCTBUS HA BCTPEUYHYIO MOBEpPXHOCTH [4]. OTO
SIBUJIOCH OCHOBAaHUEM [T BHECCHUS TaKUX W3MEHEHHH B KOHCTPYKTHBHBIE MapaMeTpbl MOJIEIH
HATYPHOM ropesiky, Mpu KOTOPBIX YroJl aTaku HaOerarollero NoToka Ha JIONAaTKy 3aBUXPHUTENs Ha
BCEX ee ydacTkax He mpesbiman Obl 30°. Hibke mnpeacraBieHbl pe3ylabrarThl pacuera |
pa3paboTKM MOJEPHHU3UPOBAHHOIO BApHAHTA 3aKPYUYMBAIOIIErO ammapaTa MOJIEIU HaTYpHOM
BUXPEBOH IBUICYTOJIbHOW T'OPEIIKHU.

1 Pacyer KOHCTPYKTHUBHBIX NAPAMETPOB ONBITHO-IA00PATOPHBIX MO/IeJIei TOPeJIOK

[Ipu pacuere Mojenu TOPENKH HCIOIL30BAHBI TPOEKTHBIE JIaHHBIE [JIi HATypHOU
MBUIeYTOJBHOM ropenku kKoTia Ne 1 Dxubacrysckoit COI'POC-2 ¢ nnaMeTpoM BHEIIHEH CTEHKH
ka"asia aspocMmecu Do.H.=1000MM 1 BHyTpeHHEH cTeHKH 3TOT0 Kanana Do.B.=530mm. Benuunna
THJIPaBIMYECKOTO AuamMeTpa Dr KoibIieBoro KaHama, Kak U3BECTHO, OMPEENSIeTCs BhIpaKeHUEM
Dr= 4F/U, rae F - miomaap monepeyHoro ceueHus: kaHayia, U - mepuMeTp KOJIBIIEBOTO KaHAaA.
CrnenoBarenbHO, THIPABINYECKUE AUAMETPHI KAHAIOB a3pocMecH HaTypHOU ropenku Dr, u ee
Mozenu Dy COCTaBISIOT COOTBETCTBEHHO:

D,.o=4*0,25n(D"0.1.- D"0.8.)/n(Do.1.+Do.8.) =1000-530=470mm,
D'r.M.=162-89=73Mm

I'eomerpuueckuii macmtad momobuss B JaHHOM ciydae paBeH M=1:6,44. Torma

TUAPABIMYECKUI MaMeTp BHYTPEHHErO KOJBbLEBOIO0 KaHalla BTOPUYHOI'O BO3AyXa HATYpPHOU
i .

ropesiku paBeH D'r.o. = 510 — 219 = 291MM, a COOTBETCTBYIOIIMN €My MapameTp ISl MOAEIH

Oyner paBeH D'rm. = 291/6,44 = 45um. JlnameTp BHEIIHEW CTEHKU KOJBLEBOIO KaHaya
BHYTPEHHEr0 BTOPUYHOI'O BO3[yXa MOJENIU INPHU TOJIIMHE CTEHKH KaHaja a’poCMecH PaBHOM
3,5um: D'ra. = 89 - 2%¥35 = 82mm. JluameTp BHYTPEHHEUW CTEHKU KOJBLEBOIO KaHaya

BHYTPEHHET0 BTOPUYHOTO BO3/1yXa MOJIETH ONPEAEIUM, UCXOS U3 BETUUYHUHBI THIPABINYECKOTO
JIMaMeTpa 3TOro KaHana: D'r.m. = D'M.H. - DlM.B., OTCIOJa HAXOJUM D'Mm.B. = 82-45 = 37MMm.
Pacuer mapameTpoB KOJBIEBOTO KaHaja BHEIIHETO BTOPHUYHOIO BO3JyXa BBIIOJIHUM
AQHAJIOTMYHO BBILICTIPUBEACHHOMY. ['MApaBIMYECKU IuaMETp IAaHHOIO KOJIBLIEBOIO KaHalla
HatypHoii ropeskn: D'r.0.=1204—(1000+2%10)=184mm; a y mogenu: D'r.m.= 184/6,44 = 29 mw.
JlnameTp BHYTpEHHEN CTEHKM KaHaJla IIPU €€ TOJIIMHE PaBHOM 3.5 MM COCTaBHT: D'm.B. =162 +
+ 2*3,5 = 169vmm. JlmameTp BHEIIHEW CTEHKHM KOJBIIEBOTO KaHajga BHEIIHETO BTOPHYHOTO
BO31yXa - D'M.n. HanIéM U3 COOTHOILICHHUA: D'r.m.=D'm.n. - D//M.B., TOrJa D'M.H.= 198MMm.
AHaJIOTrMYHBIM 00pa30M pacCUUTHIBAEM KOHCTPYKTHBHBIC MapaMeTphbl KaHajla TPETUYHOTO
BO31yxa Mojenu. ['uapaBnuueckuil JuamMeTp AAaHHOTO KaHaja HaTypHo# ropenku: Dr.o.=1400-
(1204+2*6)=184mm, a y ee mogenu: Dr.m. = 184/6,44 = 29 mm. [lnameTp BHYTpEHHEH CTCHKH
KaHaJla TPETUYHOTO BO3AyXa Mpu ee ToiuuHe paBHoi 3.0 MM coctaBuT: DM.B. = 198 + 2*3 =

5
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204 wmwm. JluameTp BHEIIHEW CTEHKM CTEHKM JIaHHOIO KaHaja OIpeAesiuM 4epe3 €ro
ruapaBianyeckuii quametp: Dr.m.=Dm.H. — Dm.B. oTcrona Haxoaum: DM.H.= 294+29=233MmM.

2 Pacyer 3akpy4MBaIOIIUX aNNIAPAaTOB (3aBUXpHUTEJIeH) B KAHAJIAX MO/E/IH IOPeIKH

IlockonbKy B HCCIENyeMbBIX MOJENAX MbUIEYTOJbHON TOPENKH JUIsl 3aKPYTKH MOTOKOB
MPUMEHSIOTCSl aKCHAJIbHBIE 3aBUXPUTENH, Kak HauOojee HaJIeKHbIE H HIKOHOMHYECKH
3¢ deKTUBHBIC, HU)KE NPEACTABIEH pacueT KOHCTPYKTHUBHBIX IapaMeTpPOB TaKUX 3aBUXpHUTEIEH
JUIsL MOJIEJIEH HAaTYPHOU IOPEJIKM U €€ MOACPHU3UPOBAHHOIO BapuaHTa. B NpHUBENEHHOM HMXKE
pacuere, D u d - auameTp BTyJKM M 00072 3aBUXPUTENS, COOTBETCTBEHHO; Z, - KOJINYECTBO
JIOTIATOK 3aBUXPHUTENS; @ - IPSIMON BXOJHOM y4acTOK JIOTIATKH, paBHBIN 20 MM, a B, - yrox ruba
(u3ruba) mpoduis gonaTku, onpeaensieMslii no gopmyne [6]: B, = 1,25 x 360/Z, tne Z, - yucio
JIOMIATOK 3aBUXpUTENs, a r = d/2 u R = D/2, cOOTBETCTBEHHO paJnyChl BHEIIHEH U BHYTPEHHEH
CTEHKH KOJbIIEBOro KaHana; h = r — R — BeIcoTa KkosbleBOro kaHana. [[jisi HaliIeHHBIX BbIIIE
KOHCTPYKTUBHBIX MapaMETPOB KaHAIOB MOJIENM HEOOXOJUMO ONpEAEIUTh XapaKTepHbIE
KOOP/AMHATBI Pa3BEPTOK JIONATOK 3aBUXPUTENS s KaKIOr0 U3 KaHAJIOB MOJIEH FOPEKU. 3aTeM
JUISL TIOJIYYCHHBIX Pa3BEPTOK HAJ0 ONPEISIHTh yroyi [, ruda JOomaTrok, 00ecTednBarOIINN
[OBOPOT IIOTOKAa B KaHajlaXx TOpPENOK Ha 3aJaHHBId yron ¢. Jlnd JaHHBIX BapHAHTOB
SKCIIEPUMEHTAJIBHBIX MOJENEH TOpeNoK yroj ¢ 3aKpyTKM IOTOKAa B KaHajaX BapbUPYETCs B
npeznenax 40° - 50°. Huke npuBENEHBI PE3yJbTaThl pacuyera, HEOOXOIUMBIE s TIOCTPOCHUS
Pa3BEPTKU 3aBUXPUTEIEH MOJEIEN TOPEIIOK.

KoopauHatel pa3BepTKH JOMATKU 3aBUXPUTENS TOPEIKU OMPEACIISIIOTCS U3 COOTHOIICHHI
[5]:
_ _ I Y
xij=nr y;=mr x;=n/R y/=m/R
_ _ I/ I
X2 = NI Y2 = mpr X2—1’12R yz—mzR (1)

_ _ /] .
Xp=ng yr=mg Xr=nfR yr=mrR

Tabnmuna 1 - IIpomexxyTodHble pacueTHble mNapaMeTpbl W KOd(pGUIUEHTH I pacyera
KOHCTPYKTUBHBIX [IAPAMETPOB 3aBUXPUTEIICH MOJEIIEH TOPETIOK
z B Ks Ks K Kg Ky Kio K K,
50 0,924 0,708 0,078 0,121 1,019 0,781
18 45 1,126 0,796 0,093 0,131 0,364 0,102 1,243 0,102
40 1,410 0,906 0,120 0,144 1,556 0,122

Yucnennbie 3Ha4eHUS] KOAOPGUIIMEHTOB N M1 M B BeIpakeHUsX (1) mpuBeaeHbI B Ta0IUIIE 2.

Tabnuua 2 - [TapameTps! 1uid pacyera MoJelneil ropesiok

z B Wunekc ko3 duimenta n u m
mun YyacTok ¢ u3rubomMm [Ipsimoit yuacTok
1,1 2,2 33 4.4 5,5 6,6 c.c e.e £f
50 n 0,153 | 0,295 | 04436 | 0,573 | 0,702 | 0,819 | 0,850 | 0,900 | 0,936
m 0,002 | 0,009 | 0,010 | 0,021 0,448 | 0,081 | 0,093 | 0,118 | 0,139
18 45 n 0,173 | 0,346 | 0,682 | 0,833 - - 0,917 | 0,976 1,015
m 0,000 | 0,001 | 0,016 | 0,022 | 0,055 - 0,083 | 0,109 | 0,124
40 n 0,216 | 0,433 | 9,644 | 0,844 - - 1,019 | 1,084 1,128
m 0,000 | 0,001 | 0,011 | 0,035 - - 0,082 | 0,106 | 0,128

Hwxke B Tabnuie 3 mpuBeJeHbI MOJyYCHHBIE B PE3ylbTaTe pacdyera pa3BepPTKH JIOMATOK
IS KpaHMX 3HaueHuil yriuos 3akpyTkd (40° u 50°) mis MoJend TOpeinkd ¢ M3MEHEHHOM
r€OMETpUEH JIONATOK 3aBUXpuTess. [l pacCUMTaHHBIX PA3BEPTOK JIONATOK 3aBUXPUTENIECH

6
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ompenenseM mapamerTp Tmba [3, NOMATOK 3aBUXpHUTENei s KaXkIOTO M3 KAHAJIOB MOIETH C
eNbI0 00eCTIeYeHNs 3aKPYTKU NIOTOKA B KaHaJe MO/ 3aIaHHBIM YTITIOM ¢ (PUCYHOK 1).

Y

|._|

(a) (6)

Pucynok 1 - [Ipoduns ruba JIonaTky akCHATBHOTO 3aBUXPUTENST HATYPHOU TOPENKH (a)
W pacyeTHbBIN MpoduiIb MOJIEPHU3UPOBAHHOTO BapHaHTa 3aBUXpUTEIIS (0)

VY4acToK @ JOMAaTKU SBJISAETCS MPSIMBIM YYaCTKOM IMapalljIeIbHBIM OCH TOPENKH; YIaCTOK ba
JIOTIATKHM TAaKXKe TPAMO, HO pacrosioxked moj yrioM P (40°, 45° unm 50°) kK HanpaBiIeHHIO OCH
ropenku. [Ipu 3ToM A7 TOMATKU 3aBUXPUTENS] MOJAENU HATYpHOU Topenku (pucyHok 1(a))
y4acTOK b, HAUYMHAETCS HEMOCPEICTBEHHO OT KOHIA YdJacTKa d. A s JIONAaTKH
MOJICPHU3UPOBAHHOTO BapuaHTa Mojaeian ropenku (pucyHok 1(6)) ¢ HU3MEHEHHBIMU
napaMeTpaMH 3aBHXPHTEIS YYaCTOK JIOMATKH, PACIOJOKEHHBIM MEXKIy TEPBBIMU JBYMS
ydacTKaMu, oOpa3yeT Ayry, OMUCaHHYIO paJuycoM 7, LeHTpaiabHOro yria Biu. Jlns pacyera
OpsIMBIX Y4acTKOB (a W ba) M paguyca u3ruda r, JIONATKU OMPEENseM IEPBbIM pacyeTHHIN
MPOMEKYTOUHBIN MapameTp JonaTku u3 cootHomenus rs = RK;j, rae R — panguyc BHyTpeHHel
CTCHKH KOJIBIIEBOTO KaHaIa (Ha KOTOPOH MOHTHUPYIOTCS JIONATKH aKCHAIBHOTO 3aBUXPHUTEINS), a
K1 — koaddunuent, onpenensieMblid 3a1aHHbIMU ycnoBusMU u3 Tabnumpl 1. Takum obpazowm,
JUI KKIOTO M3 KAHAJIOB MOJICIH OIpeNeNsieM paanyc H3ruda 7, JOMATKU 3aBUXPUTENS Ha
y4acTKe, PACIOJIOKEHHOM MEXAY MPSMBIM BXOJHBIM YYaCTKOM JIONIATKM @ W BBIXOJHBIM
HPSIMBIM yYacTKOM bA.

JlaHHBIE YYaCTKU COOTBETCTBYIOT BTOPOMY MPOMEKYTOUYHOMY pacueTHOMY Mapamerpy: bA
= 1Ky, rne r — pagnyc BHeNIHEN CTEHKHM KaHaia, a Kg onpenensercs 1o TaHHBIM B IPUBEIECHHOU
BhImie Tabmuie 1.
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Tabmuua 3 - Pa3BepTKM IIONATOK 3aKPyYMBAIONIMX AallllapaToB B KaHAIAX MOJENH
TOPEIIKY IS YIIIOB 3aKPyTKH motoka (¢ = 40%)u (¢ = 50°)

N4 9584
o 755 =] 1712 =D 20 , 2535 . 4049
Kanan aspocmecu ropenku (¢ = 40°) Kanan aspocmecu ropenku (¢ = 50°)
13288 P
20 205 1407 0P 903
4168 omn Wi 098
2 ©
= - o0
| Q)
¢ P
s
KaHaj BHEIIHEro BTOpUYHOr0 BO3TyXa Kanasn BHEIIHEro BTOpUYHOTO BO3/IyXa
ropenku (¢ = 40°) ropenku (¢ = 50°)
65,72 57
365
20 941815 856 808 11,53
‘ ‘ | ‘ 2621 143 1662
I
o)
=+ <
: g | z
[

Kanay BHyTpeHHEro BTOPHYHOTO BO3/1yXa Kanan BHyTpeHHEro BTOPHYHOTO BO3/1yXa

ropenku (¢ = 40°) ropenku (¢ = 50°)

[Tonmy4yeHHble HAa OCHOBE pacyeTa 3HAYEHUs PAIMYCOB M3rMbOa JIONATOK 3aBUXPHUTENCH B
KaHajiaX ropelsiky npejacrasieHsl B Tabmune 4.

Ta6J'II/II_[a 4 - PacueTHbIC 3HAUCHHMS THOA ¥y JIOIATKU 3aBUXPUTCII AJId KaHAJIOB: a9pOCMECH,
BHCIIHCTO U BHYTPCHHETO BTOPUYHOI'O BO3ayXa

n/n Kanansr ropenku: a’pocMecH HapyKHOTO BHYTPCHHEIO
BTOPUYHOTO BO3JyXa | BTOPHYHOTO BO3ayXa
1 Pannyc BHyTpeHHEH CTEHKH 445 83,5 19,0
COOTBETCTBYIOIIETO aHala, M
2 VYribl 3aKpyTKH @, Tpaf. 40" 50° 40° 50" 40" 50"
3 Koaddpunmentsr Ky 1,556 1,019 1,556 0,019 1,556 1,019
4 Pamuyc n3ruba onatku, MM 69,2 45,3 129,9 85,1 29,6 19,4
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KoHCTpyKTHBHOE pelleHue MO 3aBUXPHUTEISIM TPETHYHOrO BO3J1yXa OOOMX BapHAHTOB
MOJIEJIM OCTaBJICHO AQHAJIOTMYHBIM 3aBUXPUTENIO HATYpPHOM TOPEJKH, BBIIIOJHEHHBIM B
COOTBETCTBUM C BBIODaHHBIM BBIIIE TE€OMETPHUECKUM Maciutadbom monobuss M=1:6,44.
[IpuBenennbie B Tabmume 4 pe3ynbTaThl pacdyeTa KOHCTPYKTUBHBIX JJIEMEHTOB Mojelei
UCTIOJIb30BaHbl U CO3AaHUsl pabOYMX SCKU30B M YEpTEXeW M IMOCIHEeAyIoIIeH peanu3alud B
MeTaJljie JaHHBIX MOJIEe BUXPEBBIX MbUICYTOJIBHBIX TOPENIOK (PUCYHOK 2).

i ; -

(6)

Pucynox 2 - 3aBuxputenu Mojenei: (a) - HaTypHOU Topesiku u (0) - 3aBUXpUTENN
MOJICPHU3UPOBAHHOTO BapUAHTA TOPEITKHA B COOTBETCTBUU C MPUBEICHHBIM BBIIIIE PACUETOM

[To pe3ynbpTaTam pacueTa KOHCTPYKTHUBHBIX MMapaMETPOB MOJENEH HaTypHOI TOpeNKH U ee
BapUaHTa C MOJCPHHU3WPOBAHHBIMH 3aKPYUMBAIOUIMMU amnmnaparamu, ObUTA CO3JaHbI OIMBITHO-
nabopaTopHbIe MOAENHU AJIS UX SKCIIEPUMEHTAILHOTO HCCIIET0BaHUS.
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M-57P KA3AH/IbIFbIHA APHAJIFAH KYWBIH/IbI INAHKOMIPJII KbI3/IbIPFBILITAP/IbIH,
®U3UKAJIBIK MOJEIIHIH KOHCTPYKTUBTIK IAPAMETPJIEPIHIH ECEBI

AL A. ].HI/II]JKI/IHl, B. M. 3ep"l(1)MaH1, A. A. I.[Immmnl, H. H. )]yuncm{al, H. B. Hukurun'

«Axanemuk I1. Y. Yokun ateiagarel KA3 F3291» XKIIC, Anmatsl K., Kazakcran

Anoamna. ExibGacty3 Ttac kemipi — Ka3akcTaHHBIH €H 0acThl SHEPreTHKAIBIK OTHIHBI. OHBI KBLTY
AJICKTP CTAHIFUIAPBIHIIA alayiaTy TOCITIMEH aKKaH Ke3]1e aTajlFaH OTBIHHBIH KYJIUTIT] )kKoHe a0pa3uBTi
KacHeTTepiHe O0alIaHbICThl KUBIHIBIKTAp TybIHAAAbI. Ka3t3D uncruryreinna KPBxFM kemiciMimapTs
OolibIHIIA x00a xacaiyibl. Atanran x00a Exioacty3 ['PDOC-2 myMBICEIH OHTaWIaHIIpyFa OaFbITTAJFaH.
On KyHBIHAB KBI3IBIPFBINITAD AIIEMEHTTEPIHIH a0pa3wWBTI ocepiH TOMEHIETY JKOJIBIMEH ©3/epiHiH
THIMJIUTITIH apTTRIpYFa MYMKIHIIK amyaa. O yIIiH KYHBIH/IBI IIAHKOMIPJI apHAIap/ia adpoAHHAMHUKAIBIK
KYPBUIBIMAAP/bl  KAJIBIITACTBIPATBIH ~ KOHCTPYKTUBTI-PEKUM  IMapaMeTplIepiH  OpPHANACTBIPY  YIIiH
CTEHJITEPJIE DKCIPEMEHTTI 3epTeyiep i Kyprizy MaKcaThIHAa KBI3IBIPFBINTAPABIH TOKIPUOETiK-3epTTey
MOJENBICPIH KYPY KaXKeT.

Kinmmix ce3dep: Xorapbl KYJai KeMip, KYHBIHIBI IIAHKOMIpP, KbI3JBIPFBIINTAD, KaJaKTap/IbIH
TO3YBI, )KaKCapThUIFaH KaJlaK HYCKaJIapbIHBIH €CerITepi.

CONSTRUCTIVE PARAMETERS CALCULATION OF PHYSICAL MODEL OF A VORTEX
COAL - DUST BURNER FOR A P-57P BOILER

A. A. Shishkin', V. M. Zeyfman', A. A. Shishkin', N. N. Dushkina', I. V. NIKitin'

'LLP "Kazakh Research Institute of Energy named after Academician Sh. Ch. Chokin",
Almaty, Kazakhstan

Abstract. Ekibastuz coal is the main energy fuel of Kazakhstan. When it is burned at thermal power
plants with a flare method, there are problems associated with high ash content and abrasive properties of
the fuel. The project on the agreement with the Ministry of Education and Science of the Republic of
Kazakhstan was implemented in KazSRI of Energy, one of its goals is to increase the efficiency of the
vortex pulverized-coal burners used at the Ekibastuz GRES-2 Station (here in after SEGRES-2), by
reducing the abrasive effect on the elements of the vortex burner. For this work, it is necessary to create
experimental-laboratory models of burners in order to carry out experimental studies at the stand to
establish design-regime parameters that contribute to the formation of the required aerodynamic flow
structure in the channels of the vortex pulverized-coal burner and at the initial stage of the pulverized-coal
torch formation.

Key words: high-ash coal, vortex pulverized-coal burners, twisting apparatus, abrasive blades wear,
calculation of improved blades version.
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K. T. Tergemes1

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

MULTI-MOTOR ASYNCHRONOUS ELECTRIC DRIVE
OF CARDING MACHINES

Abstract. The article describes the study results of operating modes of the electric multi-motor
drive carding machines. Modernization of the triple-motored induction motor drive of synchronous
rotation of carding machines is done with the use of thyristor converters, voltage thyristor converters,
frequency converters with and without preservation of electric power connection in common rotary
circuits. A smooth start-up of a multi-motor electric drive with a controlled rectifier in the common rotor
circuit has been developed, as well as energy-saving and deep-regulated electric drives with frequency
converters as electric drives of multi-carded carding machines. The works were carried out according to
the grant project (No. 0115RK 00452 state reg.) of the Ministry of Education and Science of the Republic
of Kazakhstan in 2015-2017.

Key words: carding apparatus, electric operating shaft, multi-motor asynchronous electric drive,
synchronous rotation, smooth start, smooth regulation.

Introduction

The enterprises of the woolen industry of the Republic of Kazakhstan and Russia are
widely using multi-motor carding machines (CM). The most widely used carding machines - "
UT-21-II " (Oreltehmash, Russia) " UT -31-111, 114" and overseas - "CR-24", "CR-33" of firm
"Befama" (Poland). All carding machines have a common working principle, a similar structure
of the equipment and are intended for processing of mixes of rough, semi-rough, fine and semi-
fine wool. Their main components are feed rollers, the main drums, removable cushions, and
final product shapers [1].

Combing of the wool and its blends is one of the most important processes of spinning
production. Here lays the basic properties and the future quality of the yarn. The ultimate goal of the
carding process within the carding machine is to provide a smooth, clean and sturdy yarn. In order to
achieve this goal it is necessary to loosen the fibrous material and separate it into individual fibers,
thereby creating the possibility of cleaning it from trash and vices. It is generally accepted that the
carding process of leveling and mixing has the ability to smooth out fluctuations in the machine's
power and obtain a tape with a low asperity at short intervals. In addition to combing tangled
complexes of fibers, there is a formation of the roving or card sliver in the combing machines. The
quality of the yarn depends on the uniformity of carding products [2].

General view of the carding machine "CR-24" is shown in Figure 1. Combing spinning is
performed in hardware in several carding machines, called carding machine. In most cases the
carding unit consists of several (sometimes reaching up to 5-6) felling carding machines
interconnected platen and the adjustable-coiler. The latter is connected to the carding machine is
connected to the roving carriage within which combed fleece is divided longitudinally into
ribbons of equal width [3].

Electric drives of carding machines

Electric drives of CMs consists of a classical scheme of two-, three- or four propulsion
system based on the number of carding machines and the "electric main shaft" (EMS) have the
following features associated with the peculiarities of the working mechanisms of the carding
equipment:

* large inertial mass on the shafts of engines;

« different loads on the engine shaft of each batt;

11
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« different load on the motor shafts of each batt;
» considerable distance engine location from each other and from the control cabinet [1].

Figure 1 - General view of the carding machine «CR-24»

Figure 2 shows the electric power circuit of the electric three-motor carding machines
(CM-31-III, CR -24) on the EMS system.

As seen in figure 2 start combing machines made in 3-4 steps, leaving no part of the input
to the resistors in the common circuit rotor windings of induction motors with wound rotor.
Typically, the value of non-deducible part of the total resistance of 0,15 + 0,2 Ohm.

Compiled by T - equivalent circuit triple-motor electric drive of CM from which the
expression of the driving engines, consisting of asynchronous and clock components was derived

[4]:

sn (O] an( (Cp wg s

qM1 N2

R1

CONPOT BE 7B HEE

E3

Figure 2 - The electrical power circuit of the electric three-motor
carding machines (CM-31-111, CR -24) on the EMS system

Asynchronous component:
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Synchronous component:
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where: S, = - the critical slip corresponding to the maximum torque A,
X, +x,0,
U’ U’

at which the engine works on the natural characteristics (M, =

(”2 + 3R().pea )Jl =S

X

2(x1 +x20'1)0'] ) 2xo,

m

3R

(1 +&J - Critical slip when the rotor is turned by the
h

total external resistance R, . ;

o, =1+ Z ~ (1 + ﬁ} - ji - correction index;
2 X0 o

Z\, Z, — impedances of stators and rotors in sliding S;

U, U,, Us - voltage for each motor;

111, 1o, 13 and by, Iy, I3 - the stator and rotor currents of machines;

r; and x; - active and inductive resistance of stator windings of the respective
motors;

r, and x; - active and inductive resistance of the rotor windings of the respective
motors;

Xo - inductive reactance of the magnetizing contour;

R, - additional resistance in the overall rotor circuit;

¢, - the angular position of the rotor of the drive motor;

n — ordinal number;
| - number of motors.
Synchronizing component supports the coordinated rotation of the motor acting on all three
machines depending on the angular misalignment of the rotors.

Advanced multi-motor asynchronous electric drives of carding machines

The author during several years researched and developed multi-motor asynchronous
electric drives of synchronous rotation (MAED) for carding machines, driven both by the rotor
and the stator on circuits [1]:

» multi-motor asynchronous electric drives with thyristor converters, both for the individual
rotary chains, as well as for the overall rotor circuit connected by an "electric shaft" system;

» multi-motor asynchronous electric drives with individual voltage converters in stator
motor circuits with power connection coupled in rotor circuits and without it;

» multi-motor asynchronous electric drives with frequency converters in stator circuits with
the power connection to the rotor circuit and without it.

According to the technological requirements of a small control range speed (1+1,5) and a
slight difference of load points (15%) it is recommended to implement MAEDs with thyristor
converters, where the thyristor converter clock signal is selected from the rotor EMF that ensures
smooth startup if appropriate. This soft start can be made with semi-control or fully controlled
rectifier to perform dynamic braking of motors from slip energy [5].

Development of SR (synchronous rotation) MAEDs with regulated supply voltage of the
individual motors in the angle error of the rotors function is based on the possibility of changing
the torque of each motor in the system due to the impact on the amplitude of the supply voltage.
At the same time, the change in the amplitude of the voltage of one of the engines results in a
change in the torque of the entire system consisting of asynchronous and synchronization
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components that allows the change of equalizing moments of each an engine. Introduction of
feedback connection to the corners of error voltage enables the system to increase engine
equalizing the moments as a function of engine loads on the shafts. The scheme is implemented
simply by incorporating thyristor voltage converters, and also asymmetrical thyristor voltage
converters to the stator motor circuit [6, 7].

The increase of control of the precision of position mismatch of the rotor of several motors
leads to wide application in electric digital microprocessor technology. For the control of electric
drives commercially available microprocessor systems based on serially produced micro-
computers with the necessary peripherals provide connection to control the motor can be used.
As a further modernization of the electric multi-motor with synchronous rotation microprocessor
implementation is offered. For management of electric drives you can use microprocessor system
based on mass-produced generic micro-computer with the required peripherals to ensure
communication with managed engines. This management system has high performance,
reliability, and lower power consumption, which is important in the development of complex
drives [8].

Figure 3 shows the power MAEP scheme with thyristor voltage converters with
microprocessor control, where instead of asynchronous motors with wound rotor asynchronous
motors with short-circuit rotor are used. The total rotor resistance in the former scheme is
liquidated, the engines at nominal operating conditions are switching to natural mechanical
characteristic, improving the ventilation. The stability and stiffness characteristics of the system
of engines are increased by the use of asynchronous drive with a short-circuit rotor. Synchronous
rotation on the stator circuit motors is supported by the controlling the amount of energy
supplied by thyristor converters. Digital systems pulse-phase control of thyristors and power
engine speed comparisons are controlled by single-crystal chip microcomputer formed on the
central microprocessor KM1816VE48 or k1810bm86. As digital systems pulse-phase control can
be recommended KR580VI53 chips or KI810VI54.

‘ - ‘ i e ‘ i o @

Figure 3 - The power MAEP scheme with thyristor voltage converters with microprocessor
control

To further expanding of the speed range of the synchronous rotation MAED have been
developed, maintaining electrical connections in rotor engines, and without it. To the stator
circuit of asynchronous motors frequency converters (FC) with an intermediate DC link were
connected. In these schemes, synchronous rotation motor supported by both the stator circuits
with individual frequency converters and rotary circuits per phase by an electrical connection
between the rotors on a common three-phase resistance. In order to improve technical and
economic indicators, and the degree of expansion of the rotation unevenness of loads
synchronous motor speed control range, the author developed MAED CR sine-phase
synchronous rotation with asynchronous motors with short-circuited rotor. For braking with
energy recovery into the network the active rectifier, made on IGBT transistors that is carried out

[9].
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One of the promising directions of the electric CM, is the creation of high-precision multi-
motor asynchronous sine-phase synchronous rotation with the frequency converter of the
microprocessor control. Especially effective is the use of modern high-performance micro-
computer to improve the accuracy of synchronous sine-phase rotation and ensure fast
performance of complex multi-motor drives. The use of digital technology and control of all
functions of a multi-asynchronous electric drive with frequency converters using
microprocessors allows to fully implement highly dynamic vector control method that provides
modes of a multi-motor electric drive as well as sine-phase rotation of the same and with
different power asynchronous motors [10] so that it can be recommended as a multi-engine
electric equipment of various industries.

Discussion and conclusion

The above developments indicate the development of a multi-motor asynchronous electric
drives of carding machines with the application of different converters of electric energy, and the
development of each is different with its own advantages and disadvantages.

But according to the requirements of electric drive for carding machines a wide control
range and more expensive systems under development is not desirable. In this case, the best
solution is the development of a multi-motor asynchronous machine based on the machine of
dual supply, which provides all the requirements of wool carding technology by electric drive of
carding machines. When using the machine of dual supply the range of regulation of moments
will expand while decreasing the required converter power.
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KYHTYTY AIIITAPATTAPBIHBIH KOIIKO3T AJITKBILITHI
ACHUHXPOHIBI QJIEKTP/KETEI'T

K. T. Tepremec '

1 v .
AJMaTBl SHEPreTHKa jKoHe OaiilaHbic yHUBEpCUTETI, AnMaTsl, Kazakcran

Anoamna. bepinreH wMaxanaaa KeNKO3FAITKBIIITHl 3JIEKTPKETEKTIH KYMBIC PEKIMACPIHIH
HOTHKeINepi KapacTblpbliaabl. CHHXPOH/IBI alfHATIAThIH, YII KO3FAITKBIILTHI )KYH TYTY amnmapaTTapblHbIH
ACHHXPOH/JIBI JJIEKTPIKETErl TUPUCTOPIBI TYPJICHAIPTIII, THPUCTOPIIBI KEpHEY TYPICHIIPTill, KHITIK
TYPJICHAIPTIIITED apKBUIBI XKETUIIIpiareH. Makanaia KerKO3FalITKBIIITh JIEKTPKETEKT] 0asty icke Kocy
opTak poTop Tiz0eriHe OacKapbUIaThIH TY3ETKILITI MakjajiaHy apKbLIbl ICKE acajibl, COHBIMEH KaTap KeIl
TYTKILITI TYTY anmaparTapblHbIH 3JEKTP)KETErl PeTiHAe SHeprus YHEeMJIETIll, TepeH PETTEJICTiH KUK
TYPJICHAIPTIIITI SJEKTpKeTeK KoinaHbuiaabl. byn skymeicrap KP BxFM-uin 2015-2017 >xeiinap
apasbIFbIHAAFB! TPAHTTHIK sk00ackl (Ne 0115PK00452 tipkey HOMepi) apKbUIbI OpbIHAAJFAH.

Kinmmik ce30ep: TyTy ammaparTapbl, dJIEKTPIIK KXYMBIC OUTITI, KOMKO3FAITKBIIITE AaCHHXPOHIBI
JIEKTPIKETEK, CHHXPOHIBI allHaTTy, 0asty Kocy, 0asy perrTey.
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MHOTI'OIBUI' ATEJIbHBIN ACUHXPOHHBIN SJIEKTPOIIPUBO /]
YECAJIBHBIX AIIITAPATOB

K. T. Tepremec'

' AlIMATHHCKMI YHUBEPCHTET SHEPreTHKH U CBsi3H, AnMaThl, Kazaxcran

Annomayus. B cratbe paccMaTpUBAIOTCS PE3YNIbTaThbl HCCIEAOBAHUM PEKUMOB  PadOTHI
MHOTOJIBUTATEIbHOTO  JJIGKTPONIPUBOAA.  MoOAepHH3aMs  TPEXJBUTATEIBHOTO  ACHHXPOHHOTO
JIEKTPONPUBOJIAa CHUHXPOHHOIO BPALIEHHUS YECAIBHBIX allapaToB OCYIIECTBIAETCS C NPUMEHEHHEM
TUPUCTOPHBIX TMpeoOpa3oBaTelieil, THPUCTOPHBIX MpeoOpa3oBaTesieil HANPSHKEHUs W mpeoOpa3oBaTelis
YacTOThl C COXpaHEHHWEM OOIIe pOTOpHOM CBsi3u W Oe3 Hee. Pa3paboraH IUTaBHBIN IIyCK
MHOTOJIBUTATEIILHOTO DJIEKTPONPHUBOAA C YIPABISAEMBbIM BBIIPSIMHUTEIEM B OOIIEH POTOPHON mLemu, a
TaKXe SHeprocOeperaromme 1 riayooKOperyIupyeMble 3JIEKTPOIIPUBO/IBI C MPEoOpa3oBaTeNsIMH YaCTOTHI
B Ka4Y€CTBE OJICKTPOIPHUBOJAOB MHOI'OIIPOYCCHBIX YCCAJIBHBIX allapaToB. Pa0OoTel BBIMTOJIHEHBI 10
rpanToBomy mpoekTy (Ne 0115PK00452 roc. per.) MOH PK 3a 2015-2017 rozpr.

Knwuesvie cnosa: 4vecanbHble anmaparbl, 3JCKTPUUSCKUM pabouMii BaJl, MHOTOMOTOPHBIN
ACUHXPOHHBIN IEKTPONPHUBOJ], CHHXPOHHOE BpAIlleHHE, INIABHBIN MyCK, IIJIABHOE PEryJIMpPOBAHHUE.
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DEFINITION OF THE FLAME CENTER IN STRAIGHT-THROUGH
STREAM BOILERS

Abstract. In the article has been considered an estimation technique of flame center position which
is based on the analysis of convergence of all flame, their influence on each other. So the formation of
each torch and the factors influencing to process was studied. The research showed that taking into
account these factors it is possible to effectively control of the flame core position.

The results of this work are obtained for thermal power stations that burn coal. The same results
can be applied to other objects having a different target direction.

The object of research in this work is a complicated production complex with continuous
technology and a parallel connection between technological operations. The research results are used in
the control system development by continuous technological complex for preparation of pulverized fuel.
A mathematical model of fuel distribution for parallel hammer mills has been developed, a mathematical
model for simulating this technological process, and information support for the production process
control system has been created.

Key words: theory of fuzzy sets, parallel technological operations, optimal solution, mathematical
model, centering of flame.

The boiler top is equipped with 6 pulverized-angle burners located from one side in two
tiers (3 burners in a tier). Ready dust resulting from the grinding and separation is transported by
air to dust separator where it is divided, and then through the dust ducts enters the burner: from
edge mills — into two burners of the upper tier and the middle burner of the lower tier; and from
the middle - into two burners of the lower tier and the middle burner of the upper tier. The dust
and primary air is supplied from one mill through dust separator to three burners. On dust
separators uneven distribution of the material flow (dust and primary air) occurs, that affects fuel
combustion in the furnace. The fuel that enters the combustion chamber burns in it in a
suspended state, forming a burning flame. Secondary air is supplied tangentially and blown in
such a way as to mix with the fuel after ignition, giving the flame a twist that allows the fuel
particles to dissipate and travel a greater distance, which increases the possibility of combustion.
Tertiary air is supplied to the side of the blowing boiler, which is opposite from the burners,
which is aimed at cooling the boiler wall.

When fuel and air enter the furnace, they are heated rapidly by hot combustion gases. With
further heating, volatile substances are released from the fuel, and their ignition occurs.

The main factors affecting the rate and stability of ignition and combustion process are the
amount of volatiles in the fuel. Asd also the thinness of grinding, the temperature of the primary
air and the concentration of fuel in the dust-air mixture.

The object of research in this work is a complex production with continuous technology
and a parallel connection between technological operations. The results of the research are used
in the development of a control system for a continuous technological complex for preparation of
pulverized fuel.

In addition to the characteristics that are common to most complicated technological
complexes, the objects of heat power engineering have a number of their features that determine
the specific form of the control problem formulation. These features are heterogeneity of the
material flow; unsteadiness of material resources; number of mills that operate in parallel;
insufficiency and incompleteness of information.
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The presented review showed that for the technological complexes under consideration it is
possible to formulate the control problem in the static plan with the use of fuzzy set methods or
methods of system optimization for solving it.

Algorithm:

1. To set the priority number for the limitations [ =[1, ..., L].

2. On the basis of information received from the DM, specialists and experts to determine
the uneven distribution of the mixture on the splitter and to build membership functions for each

flame 4 (x),G = I,_L
3. To assign DMP boundary limit values for each ,u(’;(k),G = I,_L,k =1 of dust duct.

4. To solve the problem of maximizing the objective function z,(x) from accounting

imposed restrictions, x (,ug(k)), o (x(,ug(k M...., - defined by a decision.

5. To identify convergence of flame. The radiuses which can used as max or min the value
of the membership function.
6. To determine the discrepancy between core of flame by reference.
7. To show the results to DMP for analysis, development of advisory decisions.
Staging NMP problem (fuzzy mathematical programming):

max 4, (x),
X = e sarg(u, () = minu(o) - 2] )}
where |||| , - 1s the used metric D;
() = (0)senes 1, (), 17 = (WX £,(X),..., X 22, ().

Possible use as coordinates of the flame center " units u* =(l,..., n).

1 Mathematical formulation of complex control tasks

The intensity of flame is affected by the amount of primary air and fuel. Fuel feeding
through dust duct divider, on divider uneven distribution material stream occurs. Restrictions on
non-uniformity of the divider is determined by the DM. We construct the membership function
for the six flame:

p (0) =7 (X" +x0) + 7 (3™ +x35°)

1, (x) = ‘91A(xlmon +xlne)+1911"(x;non +x,°)

a5 (6) = 8 (457 4 9 (5 4 1)

Ha () = G (" + X7 + 8 (x]” +x77)

15(30) = 0 (7 4 20+ 9 (3 + )

Ho (%) = G5 (" +x(") + 95 (x]”" +x17)
where 19{12{’;’3’1“ — 1s coefficient of distribution of the material flow divider based on the DM

evaluation.

As one dust line, is divided into three then: 219{’42’%3’1“ =1, based on this formula, the

average value will be 1/3.
Using the definition system described earlier, we define the convergence of the flame:

K, = 1,(x) = 11, (%),
K, = 1, (x) = 155(x),
K=K -K,,
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Z, = py(x) — pt5(x),
Z, = ps(x) — s (x),
Z=7Z+27Z,,
x=K+7,

L = p,(x) — 1y (%),
L, = 14, (x) — pt5(x),
Ly = p,(x) — s (x),
y=L +L, +L3‘

By the Pythagorean theorem, we determine the displacement of the core of the flame:

g=x+y?, (1)

where & — is displacement flame kernel from the reference position;

x — 1s horizontal displacement;
y —1s the vertical offset.

We define admissible flame deviation domain (&), for its limitation use the area, within
which we can twist the primary air to reduce the bias to minimum, then:

<0 @)

The state mills has a greater effect to the combustion process. If taking into account this
evaluation to introduce the operating status for each mill, one can imagine the objective function
in the form

> 8,x, - max (3)
=1

where x; — is the total flow of fuel and air (air-powder) at the output of the burners of the ;
-th mill;
n — is a number of working mills;
§; —is evaluation of operating state j-th mill.

This estimate takes the values in the interval [0, 1]. Non-working mills have a score of zero.

We introduce additional variables:
j
*j —1is flow of primary air in the j-ith the mill;

x" —1s fuel consumption j-ith the mill;

66

X" —is secondary air flow - const. Variable x; has an additive character and with respect
to the introduced variables takes the form:

_ mon ne 66
X, =X+ X +x 4)

Calculation of new values x; consequently, changes the values of its constituents must be

carried out according to priority system:
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mon ne 66
X)X

So when changing x, you must first change x* then x7* and then x7”
At that:
mon ne 66

— when decreasing x; it is desirable to reduce x;™,x;",x™ ;

—when increasing x; increase also x;",x7*, x*

mon

Specified fuel consumption Q™" must be distributed to the mills completely, without

residue, as

n

z x;non — Qmon ( 5)

J=1

Taking into consideration x € X, the nature of the units and their capacities as well as the
relationship of fuel and air consumption is assumed to be the presence positional restrictions:

mon
H,<x]"<Z, (6)
mon < ne < mon
M X7 <x7 <V X,

X =(M; +V )X /2,

(7)

where H and Z — are n-dimensional vectors;
M and V — are upper and lower limits.
A final mathematical model management task of continuous process complex of
pulverized fuel preparation is as follows:

>.8.x; - max, (8)
=
Zx;non — Qmun’ (9)
J=1
Hjéxj'SZj, (10)
M < <V, an
szxj'.”"”+x;.'8+x“,j=rn. (12)

Sense (8) - (12) in a maximum loading mills fuel in accordance with their operating state
and stabilization of the flame position in the center of the furnace.

This model belongs to the class of linear models of the distribution problem of loads for
objects with a parallel structure and allows solving the tasks.

The result obtained is optimal, as set we select only one decision that is in the field of
tolerance (@) from the reference center. That solution, wherein the greatest radiuses of the flame
(the greater radius of the flame, the greater the amount of mixture supplied to the burner, and we
need to maximize mill load considering their operational state).

Let's consider the first approach:

- if in using the method of the deviation load distribution to the tolerance region, but not
reduced to zero, using the twist method of the primary air, the DM based on the estimation
system of flame center position assesses the situation and decides how much and what flame to
reduce;
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- in the same situation at the automated approach for the system position determining of
the flame core we define offset vertically and horizontally:

x=K+Z7
y=L+L,+L,

from these shifts, we determine the quarter of the coordinate plane in which the flame is
located. This flame needs to be reduced, taking into account the dependence in conventional
units: 1kg. - 1 degree (horizontally). Coordinate axis divides the two halves of the central flame,
if the vertical offset change observed them in the required direction, considering the dependence
in arbitrary units.

2 Packet structure and organization of the dialogue

When you download the file FAKEL.exe interface appears, which includes a table of
values-driven fuel path (picture 1), in which the first is the numbering of hammer mills, second
fuel supply amount calculated for each mill on the condition of maximum load without
accounting for their capacity, 3 - the mills operator capacity (operating hours beat), in the 4th
calculation of the fuel quantity for each mill, taking into account its efficiency. Of the four
tables, the decision maker fills in the running time as it is determined from the plot of each mill
load, as well as the tolerance deviation on the flame center. On the interface there is a button
"start search Flame Center", after clicking of which appears found or not found at the center of
the plume data values inscription, if the center is found, displays the results of deviation from the
reference flame center and the loading results accounting capability are displayed. Further, by
controlling a twist of secondary air, we reduce the offset to zero. Block scheme of program
"FAKEL" on picture 2.

/' Mccnenosanke AMHaMUKH LEHTPa Pakena B Kotae BK3-420 [_[O] <]

JlonycTuroe oTKNOHEHWE WeHTRA dakena [kric) §
YnpasnAEtEIE BEMHHUHE TONAMEHOrD THAKTA

1
e MEnBHHUEI Xenasran nn1 HapataTka 1 FarT. noagda MEﬂbHHu[KI‘I War NOWEKE USHTPA tharena [kric)

B0 100 52

LeHT]P HaiimeH oTeaX = 2.33333 kric
: 4 1o 7 oTRLY = 5.20167 Kric

3 3k 100 32 Hauams nouck genmpa ¢m‘ml oTKIoHeHne = 5.78327 kr/c
4 B0 100 44

VeemrieHoe 0TKIOHeHII®
(pakexa 0T 3TANOHHOT 0 LIEHTPA
Cxema IMogayH TOIUIHMEA B TOIKY H PACIIOJIOKeHHA (akesIoB Macwszag: B~

Uscg %A
|

b |
B T D T S
=P =HF &

Picture 1- Program interface "FAKEL"
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< i

Input of initial data

Formation of the model

Graphical representation of the model

l

Determination of accepted value

A 4

Calculation of the network model, definition of
constraints

A 4

Analysis of calculation results: detection of mills
loading and deviation results

|

Graphical presentation of results

A 4

Preparation of data for production use

< i

Picture 2 - Block scheme of program "FAKEL"

23



Becmnuxk Anmamunckozo ynugepcumema snepeemuxu u ceazu. Ne 4 (39) 2017

Conclusion

1. The analysis of the existing practice of load distribution for complicated technological
complexes belonging to the class of objects with a sequentially parallel structure is carried out,
and their main characteristics are revealed. The review of existing models and methods of
management of technological complexes of parallel technological operations is given. An
overview of existing methods using fuzzy sets is given.

2. A mathematical model of fuel distribution for parallel hammer mills has been developed
and proposed for practical use. The example of AHPS-2 shows that this model saves electricity
and prevents the scale formation on the pipeline walls.

3. A system for determining the position of the flame core has been developed.

4. An original estimate of the fuel distribution at the material flow divider based on the
theory of fuzzy sets is proposed.

5. The use of the primary air twist method for flame centering is proposed.

6. "FAKEL package" program, which allows you to automate the management of the fuel
path has been developed.
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TYPA AFBIH/IbI KA3AHJBIKTAPJAFBI AJIAY/IbIH OPTAJIbIFbIH
AHBIKTAY 9JIICI

B. JI. Xucapos', C. C. ’Kanrosxaena'

' AsMaTBI SHEpreTHKa JKOHe OailIaHbIC yHHBEPCHTETI, AIMaThl K., Kasakcran

Andamna. Maxanaga GapiblK anayiapAblH KOHBEPTCHIMACH KOHE oNap/blH Oip-OipiHiH ocepine
HET13/IeTeH SAPOJIaPbIHBIH OpHAIACYbIH Oaranay 9/iCiH cumaTTaiasl. by yimiH opOip anay TybIHIAybI
JKOHE OHBIH KaJbIITacyblHa ocep eTeTiH dakTopiap 3eprrenai. FhutbIMU-3epTTEey OCHI (haKTOpIap
eckepliiice, anaysap sSApOJapbIHBIH OPHAJIACYBIH THIM/I TypJe OacKapyFa O0JaThIHBIH KOPCETTI.

OCBI JKYMBICTBIH HOTHXKEJIEpl Tac KOMIp JKaFaThIH JKBUTY AJIEKTP CTAHIMAIAPHI YIIiH alblHFaH. by
HOTIDKEJIep opTYPIIi MakcaTTa yKoHe 0acKa HbICAH/Iap YIIiH Mai1aaaHbuTybIIa MYMKIH.

Y3IiKCi3 TEXHONOTHSIIBI )KOHE TEXHOJIOTHSIIBIK OTepalysiiap apachblHIarbl apauienb OaliaHbIChl
Oap eHmIpiCTIK KemIeHaepi >KYMBICTBIH 3€pTTEy HBICAHBI OOJNBIN TaOBUTABL. 3epTTey HOTIKENepi
YHTaKTaJIFaH OTBHIH JAalbIHAAY Y3MIKCi3 TEeXHOJOTHS KEeIIeHiHIH Oackapy »KyHeciH a3ipiey OapbIChIHaa
naijananpuIael. banmranel JUipMeHIEp MapalUlelibdl JKYMBIC iCTE€yre apHajfaH OTBIHAAp/AbI Oely,
aTalFaH TeXHOJOTHSUIBIK MPOLECTepAl MIMMHUTALMaIAy YIIiH, COHAAl-aK eHIIPICTIK mpouecciH 6ackapy
JKy#eciH mHPOpMaIUaJIBIK KAMTaMachl3 €Ty YIIIiH MaTeMAaTHKAIBIK MOZCIIIC 931pJICHTCH.

Kinmmix ce30ep: HakThlIaHOAFaH JKUBIHTBIK TEOPHUSCHI, IMapaJUICNbAl  TEXHOJIOTHSIIBIK
oreparysiap, OHTANHIBI MEeIiM, MAaTeMaTUKAJIBIK MOJICIb, OPTAJIBIKTAHFAH ajlayJsap.

OINNPEAEJIEHUE HEHTPA ®AKEJIA B ITPAAMOTOYHBIX KOTJIAX

B. JI. Xucapos', C. C. ’Kanrosxaena'

1 o
AnMaTHHCKUN YHUBEPCUTET DOHEPI'CTUKU U CBA3H, T. AIIMaTLI, Kazaxcran

Annomayua. B cratbe paccMOTpeHa METOJIMKA OLIEHKH IOJIOXKEHHs sapa (akenos, KOTopas
OCHOBBIBACTCSl HA aHAIM3€ CXOXKJICHHS BceX (hakenoB, WX BO3JIEHCTBHA Apyr Ha apyra. Jms storo
MPOBOMJIOCH HCCIIEOBaHWE 00pa3oBaHMs Kaxkaoro ¢akema, (akTopoB, BIHMSIOMHAX Ha €ro
tdopmupoBanue. HccrnemoBanne mokaszano, 4ro mpH yu€re 3TUX (DaKTOPOB MOKHO SPPEKTHBHO
YIIPABIIATH MOJIOKEHUEM si/Ipa (haKeIoB.

Pesynprarel HacTOsmed paOOTBI TOJYYEHBI JUIS TEIUIOBBIX AJIEKTPOCTAHIMH, CHKUTAFOIIHX
KaMEHHBIM Yroyib. DTH K€ pe3yJbTaThl MOTYT NPHUMEHSTHCS JUISl APYTHX OOBEKTOB, MMEIOIIMX HHOE
IIeJIeBOE HaIlpaBJICHHE.

OOBEKTOM HCCIIEIOBAHUS B HACTOSIIEH padoTe SIBISIETCS CIOKHBIN IPOU3BOACTBEHHBIH KOMITIEKC
C HCHpCpBIBHOﬁ TEXHOJIOTUEH U HapaJ'IJ'ICHBHOI\/'I CBA3BI0O MCKAY TEXHOJIOTMYCCKUMH ONcCpaluiaMu.
Pesynbrarthl HccneoBaHHMS HCHONB3YIOTCS MPH  pa3pa0OTKE CHCTEMBI YNPAaBJICHUS HENPEpPHIBHBIM
TEXHOJIOTHYECKUM KOMIUIEKCOM TIIOJrOTOBKH TBUICBHIHOTO TOIUIMBA. Pa3zpaboTaHa MmaremaTHyecKas
MOJIETb ~ pacHpeNeNieHnsl TOIUIMBA  JUId  HapajuielbHO  paOOTAIOMMX  MOJIOTKOBBIX — MEJBHHUIIL,
MaTeMaTH4yecKass MOJENIb A HMMMUTAlUM JAaHHOTO TEXHOJOIMYECKOro Ipolecca, a TakkKe CO3JaHO
nH(pOpMaMOHHOE 00ECTIeYeHNE CHCTEMBI YIPABICHNS IIPOM3BOICTBEHHBIM MPOLIECCOM.

Kntoueevie cnosa: teopusi HEYETKMX MHOXKECTB, NapajUIeNbHBIE TEXHOJOTHYECKHE OIEepaIuH,
ONTUMAJILHOE PEIlieHHe, MaTeMaTHUeCcKasi MOJIelb, LIEHTPUpPOBaHUE (DaKeIoB.
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MODELING OF THE OIL PIPELINE SECTION
WITH THE CHANGE OF THE INCLINATION ANGLE TO THE HORIZON

Abstract. The article deals with the issues of oil transportation modeling process on the pipeline
section laid in the terrain, in gas-air accumulations presence. In addition, the proposed model takes into
account the presence of a damped reflected signal and the inclination angle of the pipeline to the horizon.
Implementation of the model is performed using the Simulink Toolbox of the Matlab system. The paper
presents block diagrams of the main subsystems of the model.

The presence in the block diagram of the feedback model with transport delay blocks allows
simulating a damped reflected signal. Entering the gain allows to form the angle of inclination of the
track. The developed model gives the possibility to study the static and dynamic characteristics of the
process of oil movement along a linear section of the pipeline under various initial conditions and
perturbations entering the system and making control decisions. An analysis of the experimental results is
also given in the article.

Key words: main pipeline, gas-air inclusion, damped reflected signal, the inclination angle to the
horizon.

The development of behavior models of the pipeline operational section, laid in the terrain,
which meets modern practice requirements, is an urgent task. Accumulation in characteristic
areas of the relief of in-tube formations (water and gas accumulations, tar deposits, paraffin, silt,
sand and grate) reduces the pipeline capacity and distorts its dynamic characteristics. It is
difficult to identify water and gas clusters due to changes in their shape and position, depending
on the parameters of pipeline exploitation [3].

The gas-air accumulations are formed from gas bubbles that popup on the upstream
pipeline section, and occupy the higher parts of the route, reduce the pipeline systems capacity
by an average of 30...60%. Excess gas, which rises to the highest section of the track, can by
large bubbles emerge in the downward section, adding gas-air accumulation in downstream. Gas
accumulations not only change the operational characteristics of the pipeline sections, but also
prevent the flow of liquid, by creating additional hydraulic resistance. In magistral pipelines the
growth of accumulations is alternated with periods of erosion and partial dissolution, therefore,
denominated pressure pulsations and flow rate are almost not observed [2].

The inevitable migration of gas and water on the oil flow makes it difficult to quantify
accumulations and significantly complicates the technological model of the pipeline. Therefore,
the task of studying the oil transportation process real state in order to control it is quite complex.
The main way to study nonstationary processes is mathematical modeling.In most works devoted
to processes modeling in the long-distance oil pipelines the inclination angle to the horizon is not
taken into account, because this component is quite small and does not contribute significant
changes to the model. However, in the simulation of optimal control problems the value of the
pipeline inclination angle to the horizon can seriously affect on the results of experiments.

In our model, the angle of inclination is modeled by a gain K:

1
K=1+x”];ﬂ’ (1)

T
where a,, — is the n-th angle of inclination to the horizon;

x, — 1s length of n-th section;
h, — friction losses.
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Minimum slope of the descending part of the route in which the existence of gas-air
accumulation in the pipeline is possible is calculated by the formula:

P 3,57 v 2,79
min D’ v 5
S

where a,,;, 1s the angle of inclination to the horizon;
vy s oil viscosity; v, is the gas-air mixture viscosity;
A 1s coefficient of hydraulic resistance;
D is the pipe diameter;
0 is the volume of gas.

In this case, the hydraulic friction losses in the presence of gravity sections are calculated
according to the formula [4]:

0 AR
h, =0.08261A=—|1,.,— ) x, |+ ) x,shaq,
D’ - ’ 3)

n

where x,, a, is respectively, the length and angle of n-th gravity section; L, is equivalent
length of pipeline:

DY ¢
=—" 4 “4)

/
K6 i s

where L is the length of the pipeline;
> C is sum of coefficients of local resistances.

Proposed model takes into account the presence of the damping reflected signal and the
change of track relief. Modern modeling techniques suppose applying of computer models. From
the point of view of modern system users, the simulation model development comes down
mostly to the translation of the model description from mathematical language to the input
language of the used system and to the choice of numerical methods available for obtaining the
desired solution. Transferring of the original description to the modeling language is quite
simple. Modern systems have a user-friendly graphical interface and input language very close to
the "traditional math". As a result, the computer system automatically creates a modeling
program corresponding to the introduced mathematical model.

Matlab system occupies a special place among a large number of visual modeling systems.
Matlab was initially focused on research projects, now it has become a working tool of
engineers, teachers and students. One of the main reasons for the widespread use of Matlab is a
wide range of tools provided to the user in solving various engineering and scientific problems.
Among such tools Simulink has a special place. Subsystem Simulink is an interactive
environment for modeling and analysis of a wide class of dynamic systems using graphical
block-diagrams language. This subsystem: provides the modeling capability of various systems;
includes a large library of blocks that can be used to create new systems and allows users to
combine block-diagrams in the composite blocks, that provides a hierarchical view of the model
structure; contains tools for creating blocks and libraries defined by the user. A special
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application of Simulink — StateFlow gives possibility to simulate the behavior of complex event-
driven systems, that is, user-created Simulink models are treated as objects, the control law is
implemented in StateFlow [1].

The proposed model is implemented in Simulink Toolbox of Matlab, and it is a
hierarchical system; the current settings of the separate segments are generated at the lower
levels of this hierarchy (figure 1). The complexity of the model due to the presence of feedback
delays of the transport blocks, simulating a damping reflected signal, and the gain coefficient is
inputted to generate the inclination angle of the track.

The model allows to investigate the dynamics of the main system characteristics and to
take decisions by controlling the input signals. In the proposed model the investigated distributed
pipeline section is transformed into a system with lumped parameters and is divided into six
independent sections, where main physical and hydraulic parameters are supposed to be
constant. The input system receives the pressure Plstl which is summed with the signal
generated by a disturbance source. The received signal is inputted to Subsystem where it is
processed. The received pressure is transmitted with delay to the next section. For this purpose a
block Transport Delay is specified between the sections in the system. All changes of the current
settings at each of the sections are monitored by Scope blocks, which reflect the pressure
fluctuations in time on the corresponding chart. The models of generating of the current signal in
separated sections are organized as independent sequential Subsystems 1-6 and form a block-
diagram of the upper level. Statics data are reflected in the block Display Pst. The presence of
the damping reflected signal implies using of feedback, containing the system of back
transmission pressure signal which is generated in the last section. "Mountain", i.e. change of
terrain is simulated using the set of gain blocks; it creates a further disturbance in the system and
causes a fluctuation of the pressure signal.

Figure 2 shows the block-diagram of the subsystem generating the current signal.

. w08y
Pz
Integratar Transport
3 )Pzt Delay

P1st — external input (pressure in the beginning of the segment in the static mode);
Integrator with external initial condition; the calculated final pressure in the static mode P2st and
the signal of constant flow rate Qst — the initial conditions for the integrators;

P2, QI - the current system parameters (pressure and flow);

Transport Delay - block of the transport delay;

1, 2, 3 — gain coefficients; S1, S2, S3 — adders.

Figure 2 — Subsystem for generating a current signal

The distribution of the change in pressure or flow rate mainly depends on the cause of the
flow disturbance, therefore, for the experiments, different signal generators of Simulink can be
used in the model as the source of the perturbations. In the current model Pulse Generator with a
constant interval was used. In simulation experiments instead of Pulse Generator block Step,
Random Number, Signal Generator, Sine Wave, Uniform Random Number or Ramp blocks can
be alternately connected.
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The For Iterator Subsystem block (figure 3) providing for loop is a separate subsystem and
contains the Subsystem P(x), which is designed to calculate pressure in static mode.

Experiments on the model were performed using various sources of disturbances (Pulse
Generator with constant intervals, the Step generator, the generator of sinusoidal signals Sine
Wave), different levels of signal disturbance (0.05 MPa, 0.1 MPa, 0.5 MPa, 1 MPa) and different
inclination angles of the pipe to the horizon (n/3, /6, n/12, n/18, n/36). The results were
recorded using Scope blocks, which reflect the dynamics changes of the monitored parameters in
time on the charts. Testing pressure fluctuations at different levels were given to the system
input, and then the signals generated on each of the individual system sections were analyzed.
Some results are shown in figures 4 and 5. In the first case (figure 4) duration of transient
process is approximately 450 seconds, the second (figure 5) is faster — about 300 seconds. The
analysis of graphs shows that the transient time can be reduced through adjustment of the input
pressure values.

A
(E_——»
0 (E) X
—»>E S— T
Selecto
e (2 —»{Pn o ———U2> YE) Y f—— (T )
Fn E P
(I)—'Q Assignment
Q E—a
Subsystem_P()
For
Iterator
For terator

Figure 3 — Block loop with a parameter For Iterator Subsystem

) TotalP g@@
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Figure 4 — Diagram of pressure signal changes before the "hill" and after it, in the moment of
measuring the level of test pressure fluctuations
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Figure 5 — Diagram of pressure signal changes before the "hill" and after it, in the moment of
measuring the level of test pressure fluctuations and inclination angle of the pipe

Conclusions

The developed model allows investigating the static and dynamic characteristics of oil
movement process on the pipeline linear section under different initial conditions and the
disturbances coming into the system. Constants, standard functions and the user-defined
functions can be chosen as the initial values of the parameters.

It should be noted that the subsystems use allows making the model more flexible,
intuitive, easy to modify. Optionally, the subsystem may be protected by masking from
unauthorized modification by users, that is quite convenient in planning teaching laboratory
facilities.
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KOKXUEKKE ULTY BYPBIIIBI O3TEPTEH JKAFJIAWJIA MYHAW KYBBIPBIHBIH
BOJIII'TH MOJAEJIBAEY

JI. K. I/IﬁpaeBal, H. B. Csi6una'

' AlIMaTBI DHEpreTHKA KOHe GailIaHbIC yHUBEPCHTETI, AIMaThl K., Kazakcran

Anoamna. Makamaga SKepriTiKTI KepiH OelepiHae OpHaTacKaH opTYPJi KeJeMIETi ras-aya
KOCBIHJIbIJIAPEI 0ap KyObIp Jkejici OOMBIHIIIA MYHaWbl TAChIMajJay MPOIECIH MOJCIbJCY CYPaKTaphl
Kapacteipbuiafibl. COHBIMEH Oipre YCHIHBUIBIIT OTBIPFaH MOJICNb OIINEeNi [IaFblIFaH CHIHAJ MEH
KYOBIPJIBIH KOK)KHEKKe MLTy OYPBINIBIH ecenke anaabl. Mosenbai icke aceipy Matlab xyiienin Simulink
KypaJibl KOMETIMEH OpbIHJaJIFaH. Makaliajga MOJISJIb/IIH HETi3T1 1lIKi xKyhenepiHiy OJI0K-auarpaMManapbl
KenTipuiredH. MojenbiiH  OJIOK-AMarpaMMachlHa TPAHCIOPTTHIK KEIIiry —OJIOKTapbl MEH Kepi
OailTaHBICTBIH Oap OOJYBI OIITesIl INaFbUFaH CHUTHAIIAL MOJIENbICYTe MYMKIHAIK Oepemi. Kymero
KOO(QQUUHMEHTTI €HTi3y KOJBIMEH TpacCaHblH Hiy OypbIlIbl KypacTblpbliaisl. Kypburan Mopenb
opTypil OacTamkel IIapTrapja KOHE JKYHMere TYCETiH KOOAJDKBITY aceplieplie MYHAWJIbIH KYOBIPJbIH
CBI3BIKTHI 00T OOWBIHIIA KO3Fally MPOIECIHIH CTAaTHKAIBIK JKOHE JIHHAMHKAIBIK CHIIaTaMaJlapbIH
3epTTeyre JKoHe Oackapy MIemmiMAepiH KaOwbigayra MyMKiHIIK Oepexi. CoHbsIMeH Oipre Makanama
TOKiprOenep HOTHKENIePiHIH TalAaybl KENTIpiiareH.

Kinmmik ce30ep: maructpaiasl KyObIp JKemici, ra3-aya Koclanap, OINIeNi IIaFblUIFaH CUTHAI,
KOKKHEKKE HiTy OYPHIIIEL.

MOJAEJUPOBAHUE YYACTKA HE®TEIIPOBOJA ITPU U3MEHEHHNN
YI'JIA HAKJIOHA K TOPU30OHTY

JI. K. M6paesa’, H. B. Csiouna’

1 o
AnmaTtuHCKUN YHUBEPCUTET DOHEPI'CTUKU U CBA3MU, T. AJ'IMaTLI, Kazaxcran

Annomayusa. B ctatbe paccMaTpUBAIOTCSI BOIIPOCHI MOAEIUPOBAHUS MIPOLiecca TPAHCIIOPTUPOBKH
HepTH Ha ydacTKe TPyOONpPOBOAA, YJIOKEHHOTO B peibe() MECTHOCTH, MPH HAJTMYMH TA30BO3TYLIHBIX
ckoruteHnii. Kpome Toro, mpemaraemMasi MOJENb YYHTBHIBACT HAJIWYHME 3aTyXaloLIEro OTPAKEHHOTO
CUT'Hala ¥ Yroj HakJIOHa TpyOompoBoja K TOPH30HTY. Peanusamus MoJenM BBINOJIHEHA C
HCTIONb30BaHMeM HHcTpyMeHTapusi Simulink nmakera Matlab. B paGore npuBonsitcs 0510K-auarpaMmbl
OCHOBHBIX IOJICHCTeM Mojend. Hamwume B OJOK-IuarpaMMe MOAETH OOpaTHOH CBS3M € OJIOKaMHU
TPAHCIIOPTHOH 3aJIeP>KKU HCIOIB3YETCsl U1 MOJICJIMPOBAHMS 3aTyXalOIEero OTPaXKEHHOTo CUrHana. Beox
k03¢ dUIMeHTa YyCHICHUS JaeT BO3MOXKHOCTH c(hOPMHUPOBATH yroj HakjIoOHa Tpacchl. PazpaboTaHHas
MOJIETb TIO3BOJISIET MCCIICNOBATh CTATHYECKHE W JTUHAMHYECKHE XapPAKTEPUCTHKH Mpolecca IBIKCHUS
HeTH MO0 TUHEWHOMY YYacTKy He(TernpoBOa MPH Pa3IWYHBIX HAYAIBHBIX YCIOBUSX M BO3MYIICHUSX,
MOCTYTAIOMIMX B CUCTEMY M TO3BOJSIONIMX MPHHUMATH YIPAaBISIONIUME pelleHus. B craThe mpuBeneH
aHaJIN3 Pe3yJIbTaTOB IKCIIEPUMEHTOB.

Knioueevie cnosa: marucTpanbHbBI TPYOONPOBOZ, Ta30BO3IYIIHBIC BKIFOUCHHUS, 3aTyXarolIHi
OTPayKCHHBIN CUTHAJ, YTOJl HAKJIOHA K TOPU30HTY.
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DEVELOPMENT OF DBMS CAD SYSTEM FOR ESTIMATING
MEASUREMENT UNCERTAINTY OF ELECTROMAGNETIC FLOWMETERS

Abstract. In the article DBMS CAD-program for estimating measurement uncertainty of
electromagnetic flowmeters as one of CAD subsystems is considered. Developed CAD-program allows to
perform calculation of uncertainty in the results of flow measurement of several types of electromagnetic
flowmeters included in the measuring equipment register of the Republic of Kazakhstan. Necessary
information about these flowmeters for the operation of the CAD program is stored in the database.

Developed relational tables of Microsoft SQL Server DBMS with data on verified electromagnetic
and reference coriolis flowmeters necessary for calculating type B uncertainty are described; a program
for establishing connection between database and LabVIEW 2014, in which a program for calculating
uncertainty of flow measurement and a program for converting data types from DBMS to LabVIEW data
types to create LabVIEW queries have been developed.

Key words: DBMS, CAD, electromagnetic flowmeter, LabVIEW 2014, measurement uncertainty
estimation.

The urgency of developing a CAD program for calculating the uncertainty of measuring
electromagnetic flowmeters lies in the absence of such programs in Kazakhstan. The CAD
program "Flow-RU" can be considered as an analog of such a CAD program, which calculates
the uncertainty of the flow measurement results and the amount of the measured medium for
flowmeters of variable pressure drop according to the new standards GOST 8.586.1, 2, 3, 4, 5 -
2005 [5].

Typical maintenance subsystems of CAD according to GOST 23501.101-87 [2] are:

- subsystems for managing project data;

- instruction subsystems for technologies mastering by users implemented in CAD;

- graphic input-output subsystems;

- database management system (DBMS).

In this article, the development of a CAD system for calculating the measurement
uncertainty of electromagnetic flowmeters is considered.

Estimation of measurement uncertainty involves compilation of model equation, type A
and type B evaluation, uncertainty budget compilation, calculation of the extended uncertainty.
Extended uncertainty (U) is statistic defining interval within which value of measurand is
believed to lie with particular level of confidence [1]. All the listed stages of the estimation
uncertainty of measurement of the volumetric flow rate by electromagnetic flowmeter were
considered by authors in [8].

The developed CAD-program makes it possible to calculate uncertainty of measurement
flow rate of several types of electromagnetic flowmeters. At present, 120 electromagnetic
flowmeters and 11 coriolis flowmeters are in the register of measuring equipment of the RK [6].
Necessary information about these flowmeters for operation of a CAD program is stored in
database.

The database is implemented on SQL Server 2014 software. Microsoft SQL Server is not
just relational database, but a whole set of tools that allow you to solve issues of information
processing and management. Microsoft SQL Server database uses a standardized version of SQL
language (Transact-SQL or T-SQL) as query language.

In developed DBMS CAD the following data of electromagnetic and coriolis flowmeters
from the register of measuring equipment which is necessary for type B evaluation of standard
uncertainty is recorded in relational tables:

- maximum flow rate for coriolis and electromagnetic flowmeters;
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- zero stability of coriolis flowmeter;

- flow accuracy of coriolis and electromagnetic flowmeters;

- error of the last digit of coriolis flowmeter;

- process temperature effect for coriolis flowmeter;

- process pressure effect for coriolis flowmeter;

- table of flowmeters manufacturers;

- table of nominal line sizes according to standard 28338—89, which are common to
coriolis and electromagnetic flowmeters [3].

This information is stored in four main and one staging table of database.

Technical characteristics of flowmeters are stored in main tables "Coriolis flowmeter",
"Electromagnetic flowmeter". Information about nominal diameters and manufacturers of used
flowmeters is stored in "Nominal line size" and "Manufacturer" tables. To implement
communication type with many-to-many relationship, staging table was created in database.
Staging table contains primary keys columns of all linked tables. In our case, "Selecting
flowmeters" table can be chosen as staging table.

"Coriolis flowmeters" table consists of the following columns: serial number of flowmeter,
name of flowmeter, zero stability, maximum flow rate, process temperature effect for coriolis
flowmeter, transducer error, flowmeter error, serial number of nominal diameter, serial number
of manufacturer. "Electromagnetic flowmeters" table consists of the following columns: serial
number of flowmeter, name of flowmeter. "Nominal line sizes" table consists of the following
columns: serial number of line size, name of line size. Table "Manufacturer" consists of the
following columns: serial number of manufacturer, name of manufacturer. "Selecting
flowmeters" consists of two columns: serial number of coriolis flowmeter, serial number of
electromagnetic flowmeter. Conceptual data model of subject domain is presented in figure 1.

In SQL Server, tables can be created both in GUI (in Management Studio) or with the help
of T-SQL code. For this DBMS graphic way of creating tables is used. First it is necessary to
create the "Coriolis flowmeters" table. To create the table, expand Databases folder, and then
expand newly created database. Right click "Tables" and select "New Table" (figure 2). You will
be prompted to fill in "Column Name" and "Data Type".

includes Flowmeter selection

1
1

Electromagnetic
0 flowmeter 0

1

Coriolis
has
has 0 flowmeter
o0
1
Inside nominal 1 produces produces

diameter

1

Manufacturer

Figure 1 - Conceptual data model of subject domain "Flowmeters for developed
DBMS CAD"
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Figure 2 - "Objects explorer" window

Graphical I / O subsystem is developed in LabVIEW 2014. The most convenient and
effective way to obtain and process data from database is to create queries from database on
interface created on LabVIEW [4]. Establishment of connection between database and graphic
programming environment used by us is considered in this work.

To establish connection between LabVIEW and database, as it can be seen from the figure
3, following LabVIEW elements were used: DB Tools Open Connection.vi, DB Tools Select
Data, DB Tools Close Connection (in order of enumeration, from left to right).

AT U3 CNUCEd

table [ternMamesk

i

1 1 1 .‘
connection information : H* =t O

BeibpaHHbIit BaMu packogomep

.‘
EI:u:I

Figure 3 - Block diagram of establishing connection between database and
LabVIEW 2014
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As it can be seen from the figure 4, a special DSN file is required to establish
communication between the DBMS and the graphical input subsystem. DSN file is used by
various database client programs to connect to database and this file describes properties such as
name and directory of source data, connection driver, server address, user ID, and password.
DSN file is used by ODBC drivers to connect to specific database, such as SQL Server or
Microsoft Access.
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Figure 4 - Front-panel of establishing connection between DBMS and LabVIEW 2014

It should be noted that in our case database client program created in SQL Server is
LabVIEW program. DSN files are often stored as plain text. However, some database client
programs use input messages in windows registry instead of DSN files. ODBC Data Source
Administrator can be used to create DSN files. It can be found in windows control panel under
Administrative Tools or in the Start Menu by selecting Programs — Administrative Tools —
Data Sources (ODBC) [7]. In this article, DSN file named dsnl.dsn was created (figure 4).

Data that is transferred from database to client program has its own data type different
from data types in LabVIEW. To convert types, it is necessary to compile the following block
diagram, shown in figure 5.

CraBunsHocTs Hyns

:

Figure 5 - Block diagram for converting data types from DBMS to LabVIEW data types

After constructing above subprogramme, converted data can be used in necessary
calculations of total and expanded uncertainty of measurement and type B evaluation of
uncertainty.

Further development of the CAD program will be the development of a graphical input-
output subsystem.

Conclusion

The DBMS CAD program for calculating uncertainty of electromagnetic flowmeters
measuring in the Microsoft SQL Server software environment has been developed. It includes:
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- a relational database consisting of four main and one staging tables and containing
information on several types of electromagnetic and Coriolis flowmeters characteristics included
in the register of measuring instruments of the Republic of Kazakhstan;

- a program for establishing connection between database and the LabVIEW 2014
environment, in which the program for calculating the uncertainty of the flow measurement has
been developed;

- a program for converting data types from DBMS to LabVIEW data types to create
LabVIEW queries.
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SJIEKTPMATI'HUTTIK IIbIFbIH OJIIEYIIITEPAIH
OJILIEY BEJTICI3AII'TH BATAJIAY YIHIH MKBK AK BAFIAPJIAMACBIH KYPY

C.T. Xan', A. E. Tamn6aea’

' AsMaTBI SHEpreTHKa 5KOHe OailIaHbIC yHHBEPCHTETI, AIMaThI K., Kasakcran

Anoamna. Maxanaga aBTOMATTaHABIPBUIFAH jkoOamay xyhecinin (AXKIK) momiMeTrTep KOpPBIH
backapy xyireci (MKBX) - AXOK imki sxylienepi peTiHae dIeKTPMArHATTI IIBIFBIH OJIIICYIMITIH OJIIIey
Oenricizairin ecentey Oarmapiamachl KapacTelpbuirad. Kypacteipeuiran AXOK-6argapnama Kasakcran
PecnyOnukachIHbIH eJIey KypalgapblHbIH PEeCTPhIHA KipETiH AJIEKTPMArHUTTI IIBIFBIH JIIICYIIITePAiH
OipHere THNTEePiHIH IIBIFBIHIBI OJIIICY HOTHIKENEPiHiH OeNTici3airin ecenteyre MyMKiHIaik 6epemi. AXOK
JKYMBICBI YIIIIH OCBI LIBIFBIH OJIICYIIITEp Typajibl KAKETTi aKnapaThl MOTIMETTEP KOPbIHIA CaKTaJlFaH.

B tunti 6enrici3mikTi ecenteyre KaxeT, TEKCEPIJIETIH 3JIEKTPMATrHUTTI KOHE ATATOH/IBI KOPHUOJIHC
IIBIFBIH  OJIIeyimTepl Jkaiinsl Mamimerrepi Oap Microsoft SQL Server MKBX kypacTsippuiran
PENANMSIIBIK, KECTeNepi; MaJliMeTTep KOPhl MEH IIBIFBIH OIIeYAiH OeNTIiCI3/iriH ecentey OarmapiamMachl
LabVIEW 2014 6aiinansic opHary Oarmapnamackl; LabVIEW — cypanbicein xacay ymin MKBX
MomiMerTep tunrepineH LabVIEW MosiMeTTep THIliHE KOHBEpTaIUsay OarmapraMachl CHIIaTTaIFaH.

Kinmmik ce3dep: MKBXK, AXOK, snektpMmarautTi meireiH ommeyim, LabVIEW 2014, emmey
Oenricizairin Oaranay.

PA3BPABOTKA CYB/| CAIIP-IIPOI'PAMMBI PACYHETA HEOIIPEJAEJIEHHOCTHU
N3MEPEHUS QJIEKTPOMATI'HUTHBIX PACXOJOMEPOB

C.T. Xan!, A. E. Tamn6aesa’

1 o
AIMaTUHCKUN YHUBEPCUTET DOHEPI'CTUKU U CBA3U, T. AJ'IMaTI:I, Kazaxcran

Annomauyus. B cratbe paccMoTpeHa cucreMa ympasieHusi 0a3oit gaHHbix (CYBJl) cucrembl
aBToMaTn3upoBaHHOTO npoektupoBanus (CAIIP) - mporpamMmsl pacdyera HEOMPEASIIEHHOCTH U3MEPEHUS
3JIEKTPOMArHUTHBIX pacxojoMepoB kak oaHa u3 nojacuctem CAIIP. PaspabatsiBaecmas CAIIP-
nporpaMMa IO3BOJISIET BBIMOJHUTH PacdeT HEOINPEeNICHHOCTH pe3yJIbTaTOB M3MEPEHHUsl pacxoja
HECKOJIbKMX THIIOB OJJIEKTPOMAarHUTHBIX PAcXOJOMEpPOB, BXOMAINIMX B PEECTP CPEICTB H3IMEpEHUH
PecrryOnmmkn Kazaxcran. HeoOxommmas mHboOpmarmms o0 3tux pacxomomepax mnsi padorer CAIIP-
MPOrpaMMBbl XpaHUTCS B 0a3e TaHHBIX.

Omnucanbl paspaboransbie persnuonHbie Tabmumel CYB/] Microsoft SQL Server ¢ maHHBIME 0
MOBEPSEMBIX DJJIEKTPOMATHUTHBIX ¥ ATAJIOHHBIX KOPHOJHMCOBBIX pacxoaoMepax, HEeoOXOIWMBIC s
pacuera HeONpeIeJICHHOCTH 110 TUITY B; mporpaMMa yCTaHOBKH CBSI3U MEXy 0a3oii naHHbIX 1 LabVIEW
2014, B koTOpOH pazpaboTaHa MporpaMma pacdyera HEONPECICHHOCTH U3MEPEHHS PAcXo0/ia; MporpaMmMa
koHBepTanuu TuoB nanHbeiX u3 CYB/[ B Tunst qanaeix LabVIEW mist cozgarns LabVIEW-3anpocos.

Kntouesvie cnosa: CYBJl, CAIIP, snexrpoMarautHbeii pacxomomep, LabVIEW 2014, omenka
HEONPECTICHHOCTH H3MEPEHHUSL.
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' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

TO THE QUESTION OF DATA PROCESSING OF INTEGRATED CONTROL
SYSTEM FOR EARTH-MOVING MACHINES

Abstract. In the article a block diagram of an onboard complex of earth-moving machines is
proposed, the experiment results with GPS receiver of integrated control system use for earth-moving
machines is considered, and information circulating in the system is structured. As a result of conducted
research of control systems, it was decided that inexpensive and technically simple way to implement
such a system is using of GPS receiver, controller and transmitter in the on-board complex. The proposed
solution of data processing issue of earth-moving machines integrated control system allows us with high
reliability to carry out work without damage to health and lives of service personnel in adverse
conditions.

Key words: integrated control system of earth-moving machines, earth-moving equipment on-
board, GPS receiver.

[INTRODUCTION

Mathematical modeling was conducted during research of management and control
systems of earth-moving machines work [1].

As a result of conducted research of control systems, it was decided that the most
inexpensive and technically simple way to implement such a system is using GPS receiver,
controller and transmitter in the on-board complex [2-8]. The servers in control room will
implement the data processing incoming from complexes on-board.

On-board complex will include the following devices:

1) a GPS receiver for determining the coordinates of quarry dump trucks, bulldozers and
excavators;

2) a controller (A1) for processing information from the GPS receiver and various vehicle
sensors, and the formation of the package;

3) a transmitter (A2) for radio transmission signal in ether.

To harmonize the work of devices a general block diagram of an on-board complex, shown
in figure 1, was developed. These components, as well as necessary elements of coordination,
and communication lines are shown in figure 1.

The protocol presented in figure 2 was developed for data transmission from the mobile
units to the control room. Coordinates are determined by a global positioning system, and the
technical parameters of mining dump trucks, bulldozers and excavators are taken off from the
appropriate sensors. This protocol is drawn up on the basis of a standard protocol GGA (NMEA -
0183 v.2.1).

The first byte is address of the On-board complex; from the 2nd to the 20th bytes is
information from GPS; from 21st to 28th is the information from the sensors; 29th and 30 bytes
is a checksum to verify the validity of data. Information from the GPS has the following
structure: the three (2nd - 4th) bytes of time, binary-coded decimal (BCD) format is hours,
minutes, seconds (Greenwich Mean Time); four bytes represent Latitude (5th is degrees of
latitude, 6th is minutes, 7th and 8th are the fractional part of the minute); 9th byte is north or
south of hemisphere latitude; 10th - 14th bytes are geographical longitude (10th, 11th are
degrees, the 12th is minutes, 13th, 14th are the fractional part of a minute); 15th byte is east or
west of hemisphere longitude; 16th byte is the quality of signal received by GPS-receiver; 17th
byte indicates the height above sea level; the 18th and 19th bytes are the height in meters; 20th is
one hundredth of a meter above sea level. The data packet is generated and transmitted by each
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on-board complex at a fixed time. The structure of information transmission is presented in
figure 3.

There are 15 slots (positions) for one second in duration in one 15 seconds transmission
cycle. 16 cycles constitute one over cycle for 4 minutes duration. Each on-board complex
mounted on dump trucks, transmits a data packet in each cycle corresponding to its address
position, i.e. OnBC-000 in the zero position, OnBC-001 in the first position, the OnBC-002 in
the second position, etc. up to 13 positions. In the 14th one time slot of each cycle transmit a data
packet from the on-board complexes installed on excavators. The packets transmission from
excavators occurs in cycle corresponding to its address, i.e. OnBC-016 in the zero cycle, the
OnBC-017 in the first cycle, the OnBC-018 in the second cycle, etc. up to the 15th cycle. Then
overcycle repeats.

Following a review of the available equipment on the market, it was decided to carry out
experiments for use in on-board complex of earth-moving machine the small GPS device (the
size of 35 x 25 mm) on the module uBlox NEO-7M, which provides the highest accuracy and
stability of the output frequency of the reference signal according to the documentation. The cost
of the board was about 20 USD. The most attracted was that output reference signal could be set
by software 0,25 Hz up to 10 MHz.

To connect the GPS receivers we used a standard converter of interfaces USB-RS232,
which provided signals RXD and TXD with levels of 3.3 V.

Due to the fact that the applied active GPS antenna had short cable, we decided to replace
it with other conventional active GPS antenna with a standard gain of 24 dB and 3.3 V power
(power is supplied through the central core of the antenna connector - Figure 4).

For configuration of receiver we use the uBlox software. Install the driver of the USB-
RS232 converter, define a virtual COM port for converter. Run the u-center program and
configure the GPS receiver:

— receiver - port - select the virtual COM port of converter;
receiver - baudrate — 9600;
receiver - generation - u-blox 7;

— receiver - action - save config.

Power of the GPS receiver + 5V comes in from the board of the USB-RS232 converter and
then is directed to the internal LDO regulator +3.3 V.

For getting the output of the reference signal you should solder to pin 3 - the signal
“Timepulse” of module NEO-7M (figure 5 - TNX K9IVB).

Now you need to configurate the reference signal frequency (figure 6).

We set the required frequency, duty ratio in capture tracking mode. Frequency step can be
1 Hz, it is better to set ratio duty to 50% to minimize the level of harmonics. We connect
spectrum analyzer and oscilloscope to the output of the reference signal.

On the spectrum analyzer, we see a completely different picture of the spectrum of the
output signal depending on the set frequency. As a result of some analysis, we divide the output
frequency of the reference signal into two types - the “good” and “bad” frequencies.
Unfortunately “bad” frequencies, are much larger.

Further analysis shows that “good” frequencies are frequencies that are produced by
integer division of the frequency of internal clock generator with frequency of 48 MHz. From
measurements, “good” output frequencies of reference generator are the following:

— 24.000 MHz;

— 16.000 MHz;

— 12.000 MHz;

— 8.000 MHz;

— 6.000 MHz;

— 4.000 MHz;

— 3.000 MHz;

— 2.000 MHz.
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“Bad” frequencies are the rest ones [2-8].

We illustrate this by measurement results of the output reference signal spectrum.
And now we present the resulting spectrum of the output reference signal for “bad”

frequencies (figures 7-13).

As a result of conducted measurements and information obtained from the documentation
it follows that the solution of receiving a reference signal in NEO-7M module is not a solution
DO (Disciplined Oscillator), but is a NCO (Numerically Controlled Oscillator), where insertion
or deletion of impulses in a fixed period of time in reference signal occurs not by the loop
control, but in the result of the CPU calculation. As a result, high phase noise and unwanted
conversion products appear in the spectrum of the output signal.

Some of the advantages of using this receiver in the onboard complex of earth-moving

machines should be noted:
— accessibility of the solution;
— low price;
— high stability of the reference signal;

— the ability to use the device as a frequency calibrator.

Some of the disadvantages should be noted:

— “dirty” spectrum of the output signal for “bad” frequencies;
— small, though sufficient, choice of “good” frequencies;

— inability to support both GPS and GLONASS.

Information support of the complex control system work for earth-moving machines is

planned to realize on servers (primary and backup).

The whole information circulating in the system will be divided into the following

categories:
— the primary information (primary data);
statistics;

— derivative (accounting) information (derived data);

— standard-reference information (additional information).
The data structure of the proposed comprehensive control system of earth-moving

machines is shown in figure 14.
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Figure 1 — The block diagram of the on-board complex
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Figure 4 — Photography of connecting the GPS receiver
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reference signal to “bad” frequency of 10.000  reference signal to “bad” frequency of 10.000
MHz to 10 MHz span MHz to 50 MHz span
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Figure 11 — The spectrum of the output Figure 12 — The spectrum of the output

reference signal to “bad” frequency of 5.000 reference signal to “bad” frequency of
MHz 6.550 MHz
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Figure 13 — The spectrum of the output reference signal to
“bad” frequency of 6.570 MHz
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5
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Data on soil deformation forces of resistance to cutting

Figure 14 — Data structure

The proposed solution of the data processing issue of integrated control system of earth-
moving machines will allow with high reliability to carry out work without damage to health and
lives of service personnel in adverse conditions.
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KEP KA3Y MAIIMHAJIAPBIHBIH KEIIEH/I BACKAPY JKYHECIH
TAMBIHIAY MOCEJECI

T. B. Toay6esa', C. B. Koubmmn'

1 o .
Anmarsl OHCPIreTUKA KOHC OalimaHbIC YHUBCPCUTCTI, Anmarel K., KaBaKCTaH

Anoamna. Makanana >kep Ka3zy MallMHAJIAPBIHBIH OOPTTHIK KEMICHIHIH OJIOKTHIK CYJI0aChl
YCBIHBUIFAH, JK€p Ka3dy MallWHAJapbIHBIH WHTETpaIMsUlaHFaH JKkydeciH Oackapy vymin GPS
KaOBbUIIaFbIIIBIHBIH OaKblJIay HOTHXKEIIEPiH, COHIa-aK )Kyie/ie ailHaabIMFa TYCETIH aKnapaT KYPbUIBIMbI
KapacTeIpbuIael. backapy kyiienepin 3eprrey HoTmwkeciHae GPS xaOburmarbimtap/pl, KOHTPOJUIEPI
JKOHE OOPTTBHIK KEIICHJIETT TapaTKBIMThl KOJIIAHA OTBHIPBIN, MYHJIAW JKyHe eH ap3aH opi TeXHUKAIBIK
TYPFBIJIAH OHAM ICKe achIPBUIATHIH/BIFBI 3epTTeil. JKep YCTI TeXHUKAChIH KelIeH i 0acKapy >KyHeciHeH
JICPEKTep/li OHJICYTe YCHIHBIIATHIH IICHIIM KOJIAWCHI3 JKaraaiiapaa KayillCi3iKTiH JKOFapFbl JICHIeHiH
KaMTaMachI3 €TETiH KYMBICTAPABI JKYPrizyre MyMKIiHIIK Oepesi.

Kinmmix co30ep: ep Ka3y MallMHAJIAPbIH KEHICH A1 0acKapy JKyleci, xKep Ka3zy MallnHaIapbIHbIH
00opTTHIK KenieHi, GPS kaObuiiarbIIIL.

K BOITPOCY OBPABOTKH JAHHBIX KOMIJIEKCHOM CUCTEMbI KOHTPOJISA
3EMUIEPOMHBIX MAIIIMH

T. B. Tony6esa', C. B. Konpmmn'

' AIMAaTHHCKHIT YHHBEPCUTET SHEPTeTHKH U CBA3HM, T. Anmatsl, Kasaxcran

Annomauyus. B crartbe mpeiaraercsl CTpyKTypHas cxeMa OOpTOBOrO KOMILICKCA 3EMIICPOMHBIX
MAIlliH, PacCMaTPUBAIOTCS PE3yNbTaThl dKCHepuMeHTOB ¢ GPS mpreMHUKOM i UCMOJIb30BAHUS B
KOMIUICKCHOM CHCTEME KOHTPOJIS 3eMJICPOMHBIX MAIllMH, a TaKKe CTPYKTypHpyeTcs HH(pOpMaIms,
MUPKYJIUPYIOIAs B CUCTeMe. B pe3ynbraTe MPOBEICHHBIX HCCICOBAHUI CHUCTEM KOHTPOJS ObIIO
MPHUHATO PEIICHHE, 4YTO HEJOPOr0 W TEXHUYECKM HECIOKHO peaM30BaTh TaKyK CHCTEMY C
ucrojbp3oBanneM GPS mnpuemMHHKa, KOHTPOJUICPOB U [epeiaTuyuka B OOPTOBOM  KOMILICKCE.
[Mpennaraemoe K peanu3aiy pelieHHE BOMpoca 00padOTKH JaHHBIX KOMIUIEKCHOW CHCTEMbI KOHTPOJIS
3eMJICPOMHBIX MAIlUH MO3BOJHUT C BBICOKOW HAJIC)KHOCTHIO B HEOJATONPHUSITHBIX YCIOBUSX MPOBOJIUTH
paboThl O3 HaHeCeHUs yIIepOa 3I0POBBIO U KU3HU 00CITYKUBAIOIIETO IMEPCOHAA.

Kniouesvie cnosa: KOMIUIEKCHAs CUCTEMa KOHTPOJISI 3€MJICPOMHBIX MalliH, OOPTOBOH KOMILIEKC
3emiiepoitHbIX MamuH, GPS npuemMHUK.
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MPHTH 681.121.89.082.4

B. A. Yepuos', H. b. YepHosa'

1 .
ATMaTUHCKUI YHUBEPCUTET DHEPTETUKH U CBA3M, I'. AnMaTsl, Kasaxcran

YJABTPA3BYKOBBIE PACXOJOMEPBI B CUCTEMAX BOJAOCHABKEHU S
N BOJOOTBEJIEHMUA

Annomayus. BomocHa®xeHne W BOAOOTBEACHHE (KaHAIHM3AINA) SBISIOTCS BaKHEHIITHMU
CAaHUTAPHO-TEXHUYECKHUMH  CHUCTEMaMH, OO0ECIEeUYHBAIOIIMMH  HOPMAIbHYIO  JKH3HEACSITEIhHOCTh
HaceJIeHNs1 U PYHKIMOHMPOBAHUE BCEX OTpaciiell HApOAHOTO X03siicTBa. VIConb3ys IpUpoIHbIE BOJHEIC
WCTOYHUKH, 3T CHCTEMbI CHA0XKAIOT BOJIOW Pa3IMYHBIX MOTPEOUTENEH, a TaKiKe 00ECIIEYMBAIOT OUUCTKY
CTOYHBIX BOJI, UX OTBEJCHHE W BO3BpAT MPHUPOJE, 3aLTUTY U OXPaHy BOJOMCTOYHHUKOB OT 3apayKEHUS U
WCTOILICHUS.

[Ipobneme 5KOHOMHOTO, PalMOHAIBLHOTO MCIOJIB30BAHHS BOJHBIX PECYPCOB U OXpaHE BOIHBIX
VMCTOYHUKOB YJENseTcss OONbIIoe BHUMaHHWeE. /[ KOHTpONS 3a PacXoJOM WM KOJWYECTBOM BOJBI B
paccMaTpuBaeMbIX CHCTEMaxX Ha TpyOONpoBOAax CpeaHero W OOJBIIOTO JuaMeTpa TOIYYHIN
pacmpocTpaHeHHe yIbTPa3ByKOBbIE BPEMSHMITYJIbCHBIE pacxoaoMmepbl-cuéTunku pupmbl «B3JIET». B
YaCTHOCTH, TaKue MpruoOopsI akcturyatupytorces Ha TOL-1 u TOL-2 r. AnmaTsr.

OnuceiBaeTcsi pa3paboTKa YTOUYHEHHBIX TaONUI] 3aBHCHMOCTH CKOPOCTH 3ByKa B BOJE OT eg
TeMIeparypsl U JaBieHus. JlaHHble TaOIHUILbl MO3BOJIAIOT ONEPATHBHO, O3 BBHIYMCICHUN HACTPauBaTh U
HPOBEPSITH PabOTOCIIOCOOHOCTD YIIBTPa3BYKOBBIX PACX0A0MEPOB mpH Temrepatype Bobl ot 0 10 40 °C u
HM30BITOYHOM JaBiaeHuu 10 1,5 MIla.

Otmeuaercsi, yTo pa3paboTaHHBIC TAOJUIBI TPUMEHSINCH HECKOJIBKO OTOMHUTENBHBIX CE30HOB Ha
TOILI-1. A na TDII-2 pe3yabTaTUBHO MPMMEHAICS TOPTaTUBHBIA pacxogomep «B3JIET» mus koHTposs
Pacxo/10B OCBETIEHHON BOBI M ITYJIBITHI TOCIIE THAPO30JIOYAaTICHUS.

Kntouesvle cnosa: BomocHaOKeHUE, BOAOOTBENEHHUE, YIBTPa3BYKOBOH pacxogoMep, CKOpPOCTh
3BYyKa B BOJIE, HACTPOMKa.

BogochaOxkeHne U BOAOOTBEACHUE SIBISIOTCS BAKHEHIIMMH CAHUTAPHO-TEXHUYECKUMU
CUCTeMaMH,  OOCCIECUYMBAIONIMMH  HOPMAIBHYIO  KH3HEACITCILHOCTh  HACENCHUS U
(GYHKIIMOHUPOBAaHWE BCEX OTpaciiell HapOJHOTO XO3SMCTBA, B 3HAYUTENIBHON CTEMEHU
OTIPE/ICTISIONIMMU  YPOBEHb OJIaroycTporCcTBa 31IaHWH, OOBCKTOB M HACEICHHBIX ITYHKTOB,
peHTa0eIbHOCTh M AKOHOMUYHOCTH MPOMBIIUICHHBIX Npeanpustuil. Mcmnonb3ys mpupoHbIe
BOJHBIC HWCTOYHWKH, ITH CHCTEMbI CHA0XArOT BOJOH pa3IMYHBIX MOTPEOHTENCH, a Takke
00eCreurBalOT OYUCTKY CTOYHBIX BOJ, MX OTBEIEHHE M BO3BPAT MPHUPOJE, 3aAIIUTY U OXpaHy
BOJIOMCTOYHUKOB OT 3apaKCHUS U UCTOIICHHSIL.

[ToTpebrnenue npuUpOgHON BOABI M3 TMOA3EMHBIX M TOBEPXHOCTHBIX HCTOYHUKOB Ha
XO3SIICTBEHHO-OBITOBBIC, IPOM3BOJICTBEHHBIC ¥ IPOTHBOINOXKAPHBIE HYXKIbl HACEIIEHHBIX
MIYHKTOB U MPOU3BOJICTBEHHBIX MPEANPUATHI €XKETOJAHO yBennuuBaeTcs. OHAKO 3amachkl BOMbI,
KaK W JIPyTUX TPHPOIHBIX PECypcoB, OrpaHHYEHBI. [lodToMy mpobIeMe SKOHOMHOTO,
paIoHaIbHOT0, HAYYHO-00OCHOBAHHOTO, KOMILIEKCHOTO HCIIONIb30BAHMSI BOAHBIX PECYPCOB U
OXpaHe BOJHBIX HCTOYHUKOB OT 3apaKCHHUH yemseTcs 00JIbII0e BHUMAHHE.

Baxxnoif mpo0GiieMoil pa3BUTHS BOJHOTO XO3SHUCTBA SIBISETCS MPOBEACHHE KOMIUIEKCHBIX
MEPOIPHUATHIA TIO0 3allUTe BOJBI, TTOYBBI M BO3AyXa OT 3arps3HeHuil. OcoOyro akTyaabHOCTh
npuoOperaeT 6oprda C 3arpsi3HEHHEM HCTOYHUKOB BOJOCHAOKEHHS. DTH BOMPOCHI YCHEIIHO
pemaoTcss TyTéM  BHEAPEHUS OOOPOTHBIX CHCTEM TEXHHYECKOTO BOJOCHAOKCHHS U
OpraHu3aIyy 0€CCTOYHOrO BOJHOTO XO3iCTBA HA MPEANPUITHSX.

CucreMbl BOJOCHAOXKEHHS TMPEACTABISAIOT COOOH CIOXKHBIA KOMIUIEKC HWHXKEHEPHBIX
COOpPYKEHHI, YCTPOMCTB U 000pyHOBaHUs, PEeIHASHAYEHHBIX JJIsi CHAOXKEHUs MpOTpeduTeneit
BOJIOM B HEOOXOAMMBIX KOJUYECTBAX, TPeOyeMoro KayecTBa W IOJ TpeOyeMbIM HAIopoM
(naBneHueM). DTH CHUCTEMBI COCTOSAT W3 COOpPYKEHUH s 3abopa BOJBI M3 HMCTOYHHKA
BOJI0OCHAOKeHUsI, €€ 00pabOTKH, MEePEeKauYKH K MOTPEOUTENI0 U COOPYKCHHUH NIl e€ XpaHEHUs
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[2]. [ox BomooTBeAeHMeM (KaHaIM3alMel) MOHUMAETCS KOMILIEKC OOOpYIOBaHWs, ceTed u
COOPYKEHHM, MpeHa3HAUEHHBIX U1l OPraHU30BaHHOIO MpUéMa U yJaieHus 1o TpyOonpoBoiam
3a MpeAesbl HaCEIEHHBIX MYHKTOB WM MPOMBIIUIEHHBIX NPEANPUATUN 3arpsA3HEHHBIX CTOYHBIX
BOJI, a TAaK)Ke Ul UX OYUCTKU M 00E3BPEKMBAHUSA MEpe]l yTUIN3anueil uim cOpocoM B BOJOEM
[2]. B TexHONMOTrMYeCKHX MpoIleccaX CHUCTEM BOJOCHAOXKEHHS M BOJOOTBEICHHS Hamboiee
OTBETCTBEHHBIMH SIBIISIFOTCSI U3MEPEHHUS PacXo0/ia U KOJIMYEeCTBa KUAKOCTEH.

JUiss KOHTPOJIsL 3a pacxoJOM BOJBI B PAcCMaTPUBAEMBIX CHUCTEMax Ha TPYyOOIpoBOJaX
cpeagHero W OONBHIOrO  AMAaMeTpa  MOJYYMJIM  PacHpoCTpPaHEHUE  YIbTPa3BYKOBbBIE
BpPEMAUMITYJIbCHBIE  PACXOJOMEpHI-CUETUMKH ~ poccuiickoit  upmbel  «B3JIET»  [3, 4.
3HAUUTENbHOE KOJMYECTBO TAaKUX NPUOOPOB YCHEIIHO HCIONb3YyeTCd HE TOJNbKO Ha
TeriouKanuoHHoM [7, 8] U BOJONMPOBOAHON BOJE, HO U HAa CUJIBHO 3arps3HEHHBIX Cpelax ¢
BBICOKHM COZIepKaHHeM IecKa, uja, BOJOpPOCIel U T. ., a TakKKe Ha CTOYHBIX BojAax. JlaHHbIe
npuOOpbl HalUIM OpUMEHeHue [3] Ha NpeanpuaATHAX METaulyprudyeckoi, XHMHUYECKOW U
HedTenepepabaThIBAIOIINX OTpaciiel, IPUMEHSIOIINX HeaOpa3uBHbIE U arpPECCUBHBIE )KHUIKOCTH.

B ropose AnMaThl cTanuoHapHble pacxoaomepsl «B3JIET» ycTaHOBJIEHbI, HampuMep, Ha
TOIl-1 Ha nByx TpyOompoBomax xojogHoW Boabl (Tamrapckuii BOIOBOA W apTe3HAHCKas
ckBaxnHa) nuamerpomM 1000 MM u Ha TpybOompoBogax XBO (XMMHUYECKOH BOZOOYMCTKH)
nuamerpom 500 u 600 mm. [larHbie mpuOoOpbl ycTaHOBIIeHBI Takke Ha TOII-2 Ha TpyOompoBogax
xonmonHoM Boawl «Tamrap-1», «Tamrap-2» auamerpom 700 MM u «Tanrap-3», «Tanrap-4»
nurameTpoM 800 MM. Y CTaHOBJIEHBI OHM M B KaHAJIU3AIlMOHHON HacOCHOU cTtaHiuu TOI[-2.

Pacxomomepsl  «B3JIET» cHaGxkatorcss Tabmumeii 3aBucumoctd S(T, P) CKOpPOCTH
yIbTpa3ByKa S B Bozie oT €€ TemmnepaTrypsl I’ 1 u30bITouHOrO naBieHus P [4]. [leno B Tom, 4TO
0e3 TakoM TaOnMIBI HEBO3MOXXHBI HajaJKa, HACTpoOlika M NepUOoAMYEcKas IpOBEpKa
HOPMAaJIbHOTO (PYHKITMOHUPOBAHHS pacxoiaomepoB [7, 8]. OmxHako mgake B HOBEHIIMX W3JTaHHSIX
MHCTPYKIIMU 1O MOHTaxy [4] HacTpoeyHas TaOiuIa MMeeT OoTMedaBliuecs panee [7, 8]
HEJOCTaTKU: Majoe 4Yuciao 3HadeHui 3aBucumoctd S(7, P), Hanuuue MOrpemHOCTew,
HE0OXOIUMOCTb MPOBEACHUS JONOJHUTENBHBIX BblUMCIEHUN. M3-3a 3TOro B NpOM3BOJCTBEHHOMN
MPAKTUKE MPUMEHSETCS] MPEUMYIIECTBEHHO TOJIBKO MpUBeAECHHAs B [4] Tabnuia 3aBUCUMOCTH
S(7, Pat) cKOpOCTH yJibTpa3ByKa S B XOJIOZHOM BoJie OT €€ Temmeparypbl 7 npu aTMochepHOM
naBieHun Pt 0e3 yuéra (hakTUuecKOro JaBIeHUS BOJBI B TPYyOONpPOBOIaX.

Hens nanHoi paboThl — pa3paboTka MOAPOOHBIX YTOUHEHHBIX Tabiul 3aBucuMoctd S(7,
P), mo3BONSIOMNX ONMEPAaTUBHO, O€3 BHIYMCICHUN M WHTEPIONALUNA HACTpauBaTh U MPOBEPSTH
paboTOCTIOCOOHOCTh  YNBTPAa3BYKOBBIX  pPacxoJ0OMEpOB  Ha  TPyOONpOBOAAaX  CHCTEM
BOJIOCHA0KEHHS U BOJOOTBEJCHUS TIPU TeMmIieparype Boabl B HuX oT 0 10 24 °C 1 u30bITOYHOM
nasiennu g0 0,7 MIla, a Takke npu Temmeparype Boibl oT 24 jo 40 °C u u30BITOYHOM
naienuu a0 1,5 MIla. AHanoru4Hble HaCTpOEUHbIE TaOMUIBI TPU TeMIiepatype Boasl oT 40 10
100 °C u u36bITOuHOM naBiaenun 10 1,5 MIla, a Takxke npu Temmeparype Boasl ot 100 10150 °C
u n30bpITouHoM nasneHuu ot 0,4 mo 1,9 Mlla Obutn pa3paboTaHbl COOTBETCTBEHHO B [8] u [7].

Bo3pMEM 3a OCHOBY HACTPOEYHYIO TaOJMIly WHCTPYKIHUH [4], TTOCTpOEHHYIO Ha 0ase
SKCIIEPUMEHTAIBHBIX JaHHbIX [1] must Boasl ¢ Temmeparypoii ot 0 1o 40 °C npu atmochepHom
JaBJICHUU. AHAJIM3 MOKAa3bIBae€T, 4YTO dTa TaOJMIla UMEET BEpHbIE PEIICHHs TOJBKO B y3jax
MHTEPIOJSAMA ¢ YETHBIMU 3HayeHusMd Temreparypsl 0, 2, 4, ... 38, 40 °C. Bue ys370B
WHTEPIOJIAINYA BUIHBI OIIMOOYHBIC PEIIeHUs, U3-3a 4ero rpaduk 3aBucumoctu S(7, Pat) nuMeer
HEECTECTBEHHYIO MUI000pa3Hyto Gpopmy.

Jlns ycTpaHeHusl yKa3aHHBIX MOTPEIIHOCTEW U MOBBILIEHHUS] TOYHOCTH PACCUUTHIBAEMBIX
HACTPOECYHBIX TAOJMIl pa3jielldM Jauana3oH Ttemmeparypsl Boabl or 0 mo 40 °C ma 20
TIO/UINAIIA30HOB ¢ OJMHAKOBOM ImupuHOi 2 °C, a BHYTPH KaXIO0ro IOJyIMala3oHa MPHUMEHUM
JUHENHYI0 uHTepnossuuio. B pesynbrare storo rpadux ¢ynxuuu S(7) mpu atmochepHOM
JMaBJICHUM WIM, HHAYe TOBOpS, MPU HYJIEBOM H30BITOUHOM JaBICHUM OyJeT NpHOIMKEH
JMHENHBIM CIUIAHOM, TPOXOIALIUM uepe3 21 y310Byto Touky. EMy cOOTBETCTBYET [1Ba KpaliHUX
7eBbIX crToabna Tabmuuel 1 ¢ matepsanroM 0,2 °C mo Temmeparype W IBa KpalHUX JIEBBIX
crosbua tabmunsl 2 ¢ uarepsaiom 0,5 °C o tremneparype.
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N3-3a  wmanoct auana3oHoB  u30ObITouHoro gasienus 0-0,7 u  0-1,5 Milla
6apokorddurmeHT Kp CKOpPOCTH 3BYKa, KaK IMOKa3bIBACT MaTeMaTHueckass Mojenb [6], MOXXHO
CUHUTATh 3aBHUCHUMBIM TOJILKO OT TEMIepaTypbl M HE3aBUCUMBIM OT JaBJICHHS BOABL J{s
MOBBIIIEHUSI TOYHOCTH MOJEIH [6] M pacCUUTHIBAEMBIX HACTPOEYHBIX TaOJHUI[ TOJBEPTHEM
TEMIIEPATYPHYIO 3aBUCUMOCTh 3TOTO Kod(hdummenta Kp(7) MMHEWHON WHTEPIONSIIMA MEXKITY
cemblo y3mamu: Kp(2 °C) = 1,525; Kp(4 °C) = 1,541; Kp(5 °C) = 1,547; Kp(10 °C) = 1,580; Kp(20
°C) = 1,627; Kp(30 °C) = 1,673 u Kp(75 °C) = 1,932 M /(c'MIla). B pesysnbrare 310r0 rpaduk
byakuun Kp(7) Oynet npuOMmkEH JTMHEWHBIM CIUTAMHOM, TPOXOJISAIIAM Yepe3 CeMb Y3JIOBBIX
TOYEK.

Takum oOpa3om, HCHONB3ys pe3yJabTaThl pabOThI [6], MaTEMaTHYECKYIO MOJENb MIJIS
pacuéTra HWCKOMBIX HACTPOEYHBIX TaONWII B NPHHITHIX [Uana3oHax TeMmIeparypel I W
M30BITOYHOTO JaBieHUs P MOXKHO 3arucaTh B BUE:

S(T, P) = Sy(Ty) + Ki(Ty)AT + Ko(T)P; AT=T-Ty, (1)

rae Sy(7Ty) — 3HaYeHHe CKOpOCTH 3ByKa B Boje mpu P = 0 B y3i1e (7y) WUHTEPIOJISINH,

OmKaiIIeM K TeKyIIeMy 3HaYeHHIO TeMIepaTypsl 7

AT - OTKJIOHEHHUE TEKYIEero 3Ha4eHusl TeMnepaTypsl 1 ot 3HaueHus 1y;

Ki(Ty) — TepMOKOA(pUIIMEHT CKOPOCTH 3ByKa B OfHOM H3 20 moaIuamna3oHOB
TeMIepaTypbl, B KOTOPOM HaXOJUTCs TeKyllee 3HaueHue 7;

Kp(T) — xycouHO-THHEWHAs HENpepbIBHAS 3aBHUCHUMOCTb Oapokod(uIreHTa
CKOpOCTH 3BYyKa OT Temreparypsl 7

K1(Ty)AT u Kp(T)P — mompaBKH CKOPOCTM 3ByKa B BOJE COOTBETCTBEHHO IO €€
TemIreparype 1 U30bITOUHOMY JIaBJIECHHUIO.

[IpennoxxenHnas maremaruuyeckas Monaenb (1) sBisiercs HEIMHENHOMN, MOCKOJIBbKY, BO-
NIEPBbIX, OHA IMPEACTaBICHA B KYCOYHO-TMHEWHOM BHUJAE M, BO-BTOPBIX, €€ KO3((UIMEHTHI
nepenaun Kt u Kp BIsAIOTCA HENMHEUHBIMU (QYHKLIUSIMU TEMIIEPATYPbI BOJBI.

Pacuér HacTpoeunsix Tabauil 1 u 2 npoBoawics B JBa 3Tana. CHauana Obula paccuuTaHa
TemneparypHas 3aBUcUMOCTb S(7) Tmpu HyJIEBOM HM30BITOYHOM  JIaBJICHUH. 3aTeM
paccunthiBasiach nomnpaBka Kp(7)P CKOPOCTHM 3ByKa II0 JaBJICHMIO C HEJIMHEHHBIM
6apoxodpdummerrom Kp(7). [ToaTomy MaremaTHdeckyro Mojaelnsb (1) MOXHO 3ammcarh Takke B
BUJIC:

S(T, P) = Sy(T, Par) + Ke(T)P. )

Pe3ynbrarel pacy€ToB, BBINOMHEHHBIX TO ypaBHeHuUsM (1, 2), mpeacTaBieHbl B
ynoMmuHaBmuxcst Tabnumnax 1 u 2. B tabnume 1 nmpuBeneHa mHpopMaIus 0 CKOPOCTH 3BYKa B
Bojie nipu €€ Temneparype ot 0 1o 23,8 °C. B aToMm cirydae TepmokodGduinet Kt 3aBUCUMOCTH
K1(Ty) nmeet [6] camble BbICOKHE 3Ha4Ye€HMsI cCOOTBETCTBEHHO OT 4,7 10 3,5 M /(c-K). Iloatomy
ObUIO 11e1eco00pa3HO MPUBECTH MH(GOPMAIMIO O CKOPOCTH 3BYKA C YMEHBIICHHBIM TaOJIMYHBIM
unrepsaiaom 0,2 °C. B tabauie 2 uadopmanus o CKOPOCTH 3ByKa IIPUBEAEHA IIPU TEMIIEPATYPE
BozbI 0T 24 110 39,5 °C ¢ Tabamunbiv uaTepBanom 0,5 °C, kak u B Tabmunax [7, 8].

Panu sxoHoMuu Mecta B Tabnuie 1 mpUBEAEHBI TOJBKO MOCIEIHUE TPU U3MEHSIOLIUXCS
3HaKa CKOpOCTH 3ByKa S. JlJid MmonyyeHus: OKOHYATEIbHOTO YMCIOBOTO pe3yjbTaTta K HUM Hallo
npubaButh KoHcTaHTy 1400 unu mpunucath crnepeau 4uciao 14, 4To OTpa)XXe€HO B Ha3BaHUU
camoit Tabnuubl 1. A B Tabnuiie 2 mpuBeeHBI TOIBKO MOCIEAHUE YEThIPE H3MEHSIONINXCS 3HAKa
cKopocTH 3Byka S. [l mojaydyeHHs] OKOHYATEIbHOTO YHUCIOBOTO pe3ysibTaTa K HUM HaJo
npubaButh KoHCTaHTy 1000 wiu mpumucath Cepeaud €IUHHILY, YTO OTPaXEHO B Ha3BaHUU
camMoi TaOJIUIbI 2.

W3 nmomyueHHbix Tabmui 1 U 2 cienyer, 9To ¢ YBETUYCHHUEM TEeMIIepaTypbl M JaBJICHUS
BOJIbI CKOPOCTh 3BYyKa B HEH TOJIBKO YBEJIIMYMBAECTCS. DTO 00YCIaBIUBACTCS MOJIOKUTEIbHOCTHIO
tepMokodpdunmenta Ky u 6apoxodpdumrierra Kp CKOPOCTH 3ByKa B BOJE B HCCIEIOBAHHBIX
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Tabmuua 1 - Ckopocts 3Byka B Boze S = 1400 + XX, X, M /c npu temneparype ot 0 1o 23,8 °C

OT , Us6wITOUHOE HaBiaenne P, Ma OT , Us6sTOunOE Masiaenne P, MIla
¢ 0,0 0,1 0,2 0,3 0.4 0,5 0,6 0,7 ¢ 0,0 0,1 0,2 0,3 0.4 0,5 0,6 0,7
0,0 2,7 2.9 3,0 32 3,3 3,5 3,6 3,8 12,0 | 55,3 | 55,5 | 55,6 | 55,8 | 55,9 | 56,1 | 56,3 | 56,4
0,2 3,7 3,8 4,0 4,1 43 4.4 4,6 4.8 12,2 | 56,0 | 56,2 | 56,4 | 56,5 | 56,7 | 56,8 | 57,0 | 57,2
0,4 4,7 4.8 5,0 5,1 5,3 5,4 5,6 5,7 124 | 56,8 | 569 | 57,1 | 57,3 | 574 | 57,6 | 57,7 | 57,9
0,6 5,7 5,8 6,0 6,1 6,3 6,4 6,6 6,7 12,6 | 57,5 | 57,7 | 57,8 | 58,0 | 58,2 | 58,3 | 58,5 | 58,6
0,8 6,7 6,8 7,0 7,1 7,3 7,4 7,6 7,7 12,8 | 58,3 | 584 | 58,6 | 58,7 | 58,9 | 59,1 | 59,2 | 594
1,0 7,7 7,8 8,0 8,1 8,3 8.4 8,6 8,7 13,0 | 59,0 | 59,2 | 59,3 | 59,5 | 59,6 | 59,8 | 60,0 | 60,1
1,2 8,6 8.8 8,9 9,1 9,3 9.4 9,6 9,7 13,21 59,71 599 | 60,1 | 60,2 | 604 | 60,5 | 60,7 | 60,9
1.4 9,6 9,8 9.9 10,1 | 10,2 | 104 | 10,5 | 10,7 | 13,4 | 60,5 | 60,6 | 60,8 | 61,0 | 61,1 | 61,3 | 61,4 | 61,6
1,6 10,6 | 10,8 | 109 | 11,1 | 112 | 114 | 11,5 | 11,7 | 13,6 | 61,2 | 61,4 | 61,5 | 61,7 | 61,9 | 62,0 | 62,2 | 62,3
1,8 11,6 | 11,8 | 11,9 | 12,1 | 122 | 12,4 | 12,5 | 12,7 | 13,8 | 62,0 | 62,1 | 62,3 | 624 | 62,6 | 62,8 | 62,9 | 63,1
2,0 12,6 | 12,8 | 129 | 13,1 | 13,2 | 13,4 | 13,5 | 13,7 | 14,0 | 62,7 | 62,9 | 63,0 | 63,2 | 63,3 | 63,5 | 63,7 | 63,8
2,2 1351 13,7 | 139 | 140 | 142 | 143 | 145 | 14,6 | 14,2 | 63,4 | 63,6 | 63,7 | 63,9 | 64,0 | 64,2 | 644 | 64,5
2.4 145 146 | 148 | 149 | 15,1 | 152 | 154 | 156 | 14,4 | 64,1 | 643 | 644 | 64,6 | 64,7 | 649 | 65,1 | 652
2,6 154 | 156 | 157 | 159 | 16,0 | 16,2 | 16,3 | 16,5 | 14,6 | 64,8 | 65,0 | 65,1 | 653 | 654 | 65,6 | 658 | 659
2.8 164 | 16,5 | 16,7 | 16,8 | 17,0 | 17,1 | 17,3 | 174 | 14,8 | 65,5 | 65,7 | 658 | 66,0 | 66,1 | 66,3 | 66,5 | 66,6
3,0 173 | 175 | 17,6 | 17,8 | 17,9 | 18,1 | 182 | 184 | 150 | 66,2 | 66,4 | 66,5 | 66,7 | 66,8 | 67,0 | 67,2 | 67,3
32 18,2 | 184 | 186 | 18,7 | 189 | 19,0 | 192 | 19,3 | 15,2 | 66,9 | 67,1 | 67,2 | 674 | 67,5 | 67,7 | 67,9 | 68,0
34 19,2 1193 | 19,5 | 19,6 | 19,8 | 20,0 | 20,1 | 20,3 | 154 | 67,6 | 67,8 | 67,9 | 68,1 | 68,2 | 684 | 68,6 | 68,7
3,6 20,1 | 20,3 | 204 | 20,6 | 20,7 | 20,9 | 21,0 | 21,2 | 15,6 | 68,3 | 68,5 | 68,6 | 68,8 | 68,9 | 69,1 | 69,3 | 694
3,8 21,1 | 21,2 | 214 | 21,5 | 21,7 | 21,8 | 22,0 | 22,1 | 15,8 | 69,0 | 69,2 | 69,3 | 69,5 | 69,6 | 69,8 | 70,0 | 70,1
4,0 22,0 | 222 1223|225 22,6 | 228 | 229 | 23,1 | 16,0 | 69,7 | 699 | 70,0 | 70,2 | 70,3 | 70,5 | 70,7 | 70,8
42 229 | 23,1 | 232 | 23,4 | 23,5 | 23,7 | 23,8 | 24,0 | 16,2 | 70,4 | 70,5 | 70,7 | 70,9 | 71,0 | 71,2 | 71,3 | 71,5
4.4 238 | 239 | 24,1 | 242 | 244 | 24,6 | 24,7 | 249 | 16,4 | 71,0 | 71,2 | 71,4 | 71,5 | 71,7 | 71,8 | 72,0 | 72,2
4,6 247 | 24,8 | 25,0 | 25,1 | 25,3 | 25,4 | 25,6 | 25,8 | 16,6 | 71,7 | 71,9 | 72,0 | 72,2 | 72,4 | 72,5 | 72,7 | 72,8
4.8 25,6 | 25,7 | 259 | 26,0 | 26,2 | 26,3 | 26,5 | 26,6 | 16,8 | 72,4 | 72,5 | 72,7 | 72,9 | 73,0 | 73,2 | 73,4 | 73,5
5,0 26,5 | 26,6 | 26,8 | 26,9 | 27,1 | 27,2 | 274 | 27,5 | 17,0 | 73,1 | 73,2 | 73,4 | 73,5 | 73,7 | 73,9 | 74,0 | 74,2
52 273 | 275 | 27,7 | 27,8 | 28,0 | 28,1 | 28,3 | 28,4 || 17,2 | 73,7 | 73,9 | 74,0 | 742 | 744 | 74,5 | 74,7 | 749
5,4 282 | 284 | 285 | 28,7 | 28,9 | 29,0 | 29,2 | 293 | 17,4 | 744 | 74,6 | 74,7 | 749 | 75,0 | 75,2 | 75,4 | 75,5
5,6 29,1 12931294 | 29,6 | 29,7299 | 30,1 | 302 1| 17,6 | 75,1 | 752 | 754 | 75,5 | 75,7 | 75,9 | 76,0 | 76,2
5,8 30,0 | 30,2 | 30,3 | 30,5 | 30,6 | 30,8 | 30,9 | 31,1 | 17,8 | 75,7 | 75,9 | 76,1 | 76,2 | 76,4 | 76,5 | 76,7 | 76,9
6,0 30,9 | 31,1 | 31,2 | 314 | 31,5 | 31,7 | 31,8 | 32,0 | 18,0 | 76,4 | 76,6 | 76,7 | 769 | 77,1 | 77,2 | 774 | 77,5
6,2 31,8 | 31,9 | 32,1 | 32,2 | 324 | 32,5 | 32,7 | 329 | 182 | 77,0 | 77,2 | 77,4 | 77,5 | 77,7 | 77,8 | 78,0 | 78,2
6,4 32,6 | 32,8 | 32,9 | 33,1 | 33,2 | 334 | 33,6 | 33,7 | 184 | 77,7 | 77,8 | 78,0 | 78,2 | 78,3 | 78,5 | 78,6 | 78,8
6,6 33,5 | 33,6 | 33,8 | 340 | 34,1 | 343 | 344 | 346 | 186 | 783 | 78,5 | 78,6 | 788 | 789 | 79,1 | 79,3 | 79.4
6.8 343 | 34,5 | 34,7 | 348 | 35,0 | 35,1 | 353 | 354 | 188 | 78,9 | 79,1 | 79.2 | 79.4 | 79,6 | 79,7 | 79,9 | 80,1
7,0 352 | 354 | 35,5 | 35,7 | 35,8 | 36,0 | 36,1 | 36,3 | 19,0 | 79,6 | 79,7 | 79,9 | 80,0 | 80,2 | 80,4 | 80,5 | 80,7
7,2 36,1 | 36,2 | 36,4 | 36,5 | 36,7 | 36,8 | 37,0 | 37,2 | 19,2 | 80,2 | 80,3 | 80,5 | 80,7 | 80,8 | 81,0 | 81,2 | 81,3
7,4 36,9 | 37,1 | 37,2 | 374 | 37,6 | 37,7 | 379 | 380 | 194 | 80,8 | 81,0 | 81,1 | 81,3 | 81,5 | 81,6 | 81,8 | 81,9
7,6 37,8 | 37,9 | 38,1 | 383 | 384 | 38,6 | 38,7 | 389 | 19,6 | 81,4 | 81,6 | 81,8 | 81,9 | 82,1 | 82,3 | 82,4 | 82,6
7,8 38,6 | 38,8 | 39,0 | 39,1 | 39,3 | 39,4 | 39,6 | 39,7 | 19,8 | 82,1 | 82,2 | 824 | 82,6 | 82,7 | 82,9 | 83,0 | 83,2
8,0 39,5 | 39,7 | 39,8 | 40,0 | 40,1 | 40,3 | 40,4 | 40,6 | 20,0 | 82,7 | 82,9 | 83,0 | 83,2 | 83,4 | 83,5 | 83,7 | 83,8
8,2 403 | 40,5 | 40,6 | 40,8 | 40,9 | 41,1 | 41,3 | 41,4 || 20,2 | 83,3 | 83,5 | 83,6 | 83,8 | 83,9 | 84,1 | 843 | 84,4
8,4 41,1 | 413 | 414 | 41,6 | 41,8 | 41,9 | 42,1 | 42,2 || 20,4 | 83,9 | 84,0 | 84,2 | 84,4 | 84,5 | 84,7 | 849 | 84,0
8,6 41,9 | 42,1 | 422 | 424 | 42,6 | 42,7 | 429 | 43,0 | 20,6 | 84,5 | 84,6 | 84,8 | 85,0 | 85,1 | 85,3 | 85,5 | 85,6
8,8 4277 | 429 | 43,1 | 43,2 | 434 | 435 | 43,7 | 43,8 | 20,8 | 85,1 | 852 | 854 | 85,6 | 85,7 | 85,9 | 86,0 | 86,2
9,0 43,6 | 437 | 439 | 44,0 | 442 | 443 | 445 | 44,7 | 21,0 | 85,7 | 85,8 | 86,0 | 86,1 | 86,3 | 86,5 | 86,6 | 86,8
9,2 444 | 445 | 447 | 44,8 | 45,0 | 45,2 | 45,3 | 45,5 | 21,2 | 86,2 | 86,4 | 86,6 | 86,7 | 86,9 | 87,1 | 872 | 87,4
9.4 452 | 453 | 455 | 45,6 | 45,8 | 46,0 | 46,1 | 46,3 | 21,4 | 86,8 | 87,0 | 87,2 | 87,3 | 87,5 | 87,6 | 87,8 | 88,0
9,6 46,0 | 46,1 | 46,3 | 46,5 | 46,6 | 46,8 | 469 | 47,1 | 21,6 | 874 | 87,6 | 87,8 | 87,9 | 88,1 | 88,2 | 88,4 | 88,6
9.8 46,8 | 47,0 | 47,1 | 473 | 474 | 47,6 | 47,7 | 479 | 21,8 | 88,0 | 88,2 | 88,3 | 88,5 | 88,7 | 88,8 | 89,0 | 89,2
10,0 | 47,6 | 47,8 | 47,9 | 48,1 | 48,2 | 484 | 48,6 | 48,7 | 22,0 | 88,6 | 88,8 | 88,9 | 89,1 | 89,3 | 89,4 | 89,6 | 89,7
10,2 | 48,4 | 48,5 | 48,7 | 48,8 | 49,0 | 492 | 493 | 495 | 22,2 | 89,2 | 89,3 | 89,5 | 89,7 | 89,8 | 90,0 | 90,1 | 90,3
10,4 | 49,1 | 49,3 | 49,5 | 49,6 | 49,8 | 499 | 50,1 | 50,3 | 22,4 | 89,7 | 89,9 | 90,1 | 90,2 | 90,4 | 90,5 | 90,7 | 90,9
10,6 | 49,9 | 50,1 | 50,2 | 50,4 | 50,5 | 50,7 | 50,9 | 51,0 | 22,6 | 90,3 | 90.4 | 90,6 | 90,8 | 90,9 | 91,1 | 91,3 | 914
10,8 | 50,7 | 50,8 | 51,0 | 51,2 | 51,3 | 51,5 | 51,6 | 51,8 | 22,8 | 90,8 | 91,0 | 91,2 | 91,3 | 91,5 | 91,7 | 91,8 | 92,0
11,0 | 51,5 | 51,6 | 51,8 | 51,9 | 52,1 | 522 | 52,4 | 52,6 | 23,0 | 91,4 | 91,6 | 91,7 | 91,9 | 92,1 | 92,2 | 92,4 | 92,6
11,2 | 52,2 | 52,4 | 52,5 | 52,7 | 52,9 | 53,0 | 53,2 | 533 | 23,2 | 92,0 | 92,1 | 92,3 | 92,5 | 92,6 | 92,8 | 92,9 | 93,1
11,4 | 53,0 | 53,2 | 53,3 | 53,5 | 53,6 | 53,8 | 53,9 | 54,1 | 23,4 | 92,5 | 92,7 | 92,9 | 93,0 | 93,2 | 93,3 | 93,5 | 93,7
11,6 | 53,8 | 53,9 | 54,1 | 542 | 54,4 | 54,6 | 54,7 | 549 | 23,6 | 93,1 | 93,2 | 93,4 | 93,6 | 93,7 | 93,9 | 94,1 | 942
11,8 | 54,5 | 54,7 | 54,9 | 550 | 55,2 | 553 | 55,5 | 55,6 | 23,8 | 93,6 | 93,8 | 94,0 | 94,1 | 943 | 94,5 | 94,6 | 94,8
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Tabnuua 2 - Ckopocts 3Byka B Boze S = 1000 + XXX, X, m /c npu temneparype ot 24 1o 39,5 °C

T. M30siTOuHOE naBiaenue P, MIla

°Cl]00]02[03]04]05]061]07]08]09] 10 L1 1,2 ] 13 1,5

24,0 | 494,2 | 494,5 | 494,7 | 4949 | 495,0 | 495,2 | 4954 | 495,5 | 495,7 | 495,9 | 496,0 | 496,2 | 496,3 | 496,7

24,5 | 495,6 | 4959 | 496,0 | 496,2 | 496,4 | 496,5 | 496,7 | 496,9 | 497,0 | 497,2 | 497,4 | 497,5 | 497,7 | 498,0

25,0 | 496,9 | 497,2 | 497,4 | 497,6 | 497,77 | 497,9 | 498,1 | 498,2 | 498,4 | 498,6 | 498,7 | 498,9 | 499,1 | 4994

25,5 | 4983 | 498,6 | 498,8 | 498,9 | 499,1 | 499,2 | 498,4 | 499,6 | 499,7 | 499,9 | 500,1 | 500,2 | 500,4 | 500,7

26,0 | 499,6 | 499,9 | 500,1 | 500,3 | 500,4 | 500,6 | 500,8 | 500,9 | 501,1 | 501,3 | 501,4 | 501,6 | 501,8 | 502,1

26,5 | 500,9 | 501,2 | 501,4 | 501,5 | 501,7 | 501,9 | 502,0 | 502,2 | 502,4 | 502,5 | 502,7 | 502,9 | 503,0 | 503,4

27,0 | 502,2 | 502,5 | 502,7 | 502,8 | 503,0 | 503,1 | 503,3 | 503,5 | 503,6 | 503,8 | 504,0 | 504,1 | 504,3 | 504,6

27,5 | 503,4 | 503,8 | 503,9 | 504,1 | 504,3 | 504,4 | 504,6 | 504,8 | 504,9 | 505,1 | 505,3 | 505,4 | 505,6 | 505,9

28,0 | 504,7 | 505,0 | 505,2 | 505,4 | 505,5 | 505,7 | 505,9 | 506,0 | 506,2 | 506,4 | 506,5 | 506,7 | 506,9 | 507,2

28,5 | 505,9 | 506,2 | 506,4 | 506,5 | 506,7 | 506,9 | 507,0 | 507,2 | 507,4 | 507,5 | 507,7 | 507,9 | 508,0 | 508,4

29,0 | 507,1 | 5074 | 507,6 | 507,7 | 507,9 | 508,1 | 508,2 | 508,4 | 508,6 | 508,7 | 508,9 | 509,1 | 509,2 | 509,6

29,5 | 508,2 | 508,6 | 508,7 | 508,9 | 509,1 | 509,2 | 509,4 | 509,6 | 509,7 | 509,9 | 510,1 | 510,2 | 510,4 | 510,7

30,0 | 509,4 | 509,7 | 509,9 | 510,1 | 510,2 | 510,4 | 510,6 | 510,7 | 510,9 | 511,1 | 511,2 | 511,4 | 510,6 | 511,9

30,5 | 510,5 | 510,9 | 511,0 | 511,2 | 511,4 | 511,5 | 511,7 | 511,9 | 512,0 | 512,2 | 512,4 | 512,5 | 512,7 | 513,0

31,0 | 511,7 | 512,0 | 512,2 | 512,3 | 512,5 | 512,7 | 512,8 | 513,0 | 513,2 | 513,3 | 513,5 | 513,7 | 513,8 | 514,2

31,5 | 512,8 | 513,1 | 513,3 | 513,5 | 513,6 | 513,8 | 514,0 | 514,1 | 5143 | 514,5 | 514,6 | 514,8 | 515,0 | 5153

32,0 | 513,9 | 514,2 | 5144 | 514,6 | 514,7 | 514,9 | 515,1 | 515,2 | 515,4 | 515,6 | 515,8 | 5159 | 516,1 | 5164

32,5 | 515,0 | 5153 | 515,5 | 515,6 | 515,8 | 516,0 | 516,1 | 516,3 | 516,5 | 516,6 | 516,8 | 517,0 | 517,1 | 517,5

33,0 | 516,0 | 516,3 | 516,5 | 516,7 | 516,8 | 517,0 | 517,2 | 517,4 | 517,5 | 517,7 | 517,9 | 518,0 | 518,2 | 518,5

33,5 | 517,1 | 5174 | 517,6 | 517,7 | 517,9 | 518,1 | 518,2 | 5184 | 518,6 | 518,7 | 518,9 | 519,1 | 519,2 | 519,6

34,0 | 518,1 | 518,4 | 518,6 | 518,8 | 519,0 | 519,1 | 519,3 | 519,5 | 519,6 | 519,8 | 520,0 | 520,1 | 520,3 | 520,6

34,5 | 519,1 | 5194 | 519,6 | 519,8 | 520,0 | 520,1 | 520,3 | 520,5 | 520,6 | 520,8 | 521,0 | 521,1 | 521,3 | 521,6

35,0 | 520,1 | 520,4 | 520,6 | 520,8 | 521,0 | 521,1 | 521,3 | 521,5 | 521,6 | 521,8 | 522,0 | 522,1 | 522,3 | 522,6

35,5 | 521,1 | 521,4 | 521,6 | 521,8 | 522,0 | 522,1 | 5223 | 522,5 | 522,6 | 522,8 | 523,0 | 523,1 | 523,3 | 523,6

36,0 | 522,1 | 5224 | 522,6 | 522,8 | 523,0 | 523,1 | 523,3 | 523,5 | 523,6 | 523,8 | 524,0 | 524,2 | 524,3 | 524,7

36,5 | 523,0 | 523,3 | 523,5 | 523,7 | 523,9 | 524,0 | 524,2 | 524,4 | 524,5 | 524,7 | 524,9 | 525,1 | 5252 | 525,6

37,0 | 523,9 | 524,2 | 524,4 | 524,6 | 524,8 | 524,9 | 525,1 | 525,3 | 525,4 | 525,6 | 525,8 | 526,0 | 526,1 | 526,5

37,5 | 524,8 | 525,1 | 525,3 | 525,5 | 525,7 | 525,8 | 526,0 | 526,2 | 526,3 | 526,5 | 526,7 | 526,9 | 527,0 | 5274

38,0 | 525,7 | 526,0 | 526,2 | 526,4 | 526,6 | 526,7 | 526,9 | 527,1 | 527,2 | 527,4 | 527,6 | 527,8 | 527,9 | 5283

38,5 | 526,5 | 526,8 | 527,0 | 527,2 | 527,4 | 527,5 | 527,7 | 527,9 | 528,0 | 528,2 | 528,4 | 528,6 | 528,7 | 529,1

39,0 | 527,3 | 527,6 | 527,8 | 528,0 | 528,2 | 528,3 | 528,5 | 528,7 | 528,9 | 529,0 | 529,2 | 529,4 | 529,5 | 529,9

39,5 | 528,1 | 5284 | 528,6 | 5288 | 529,0 | 529,1 | 529,3 | 529,5 | 529,7 | 529,8 | 530,0 | 530,2 | 530,3 | 530,7

JIMana3oHax eé TeMIeparypbl M JaBjieHus. [Ipu yBenudenun temieparypbl Boasl ot 0 go 40 °C
e€ OapokoddunmeHT ckopocTH 3Byka Bospactaer ¢ 1,510 mo 1,732 m /(c-MIla). Drto
coryiacyercs ¢ pe3yibTaTaMu paboThl [6].

Pazpaborannpie TaOnuIbl ObUTM yCHEIIHO ONPOOOBaHBI M HCIIOJIB30BAINUCH HECKOJIBKO
OTOIHUTEIBHBIX CE30HOB Ha pacxoaoMepax XBO-500 u XBO-600 TOII-1 r. Anmarsl. A Ha TOII-
2 B MpPOU3BOJICTBEHHBIX IEJAX HEOAHOKPATHO pE3YyJIbTAaTUBHO NPUMEHSJICS MOPTATUBHBIN
YIBTPa3ByKOBOH pacxopoMep-cuétunk «B3JIET» [5] Ha TpyOompoBomax CpeaHero Iuamerpa
JUIS W3MEpPEHUs M KOHTPOJS PacXoJ0B OCBETIEHHON BOJbl M KaMEHUCTOW MYJbIBI IOCIE
THIPO30JI0YAAJIEHUS KOTJIOArPEraToB.

Tabmuupr 1 1 2, oueBUIHO, YHUBEPCATBHBI U MPUMEHUMBI JJISI BCEX BPEMSIMMITYIbCHBIX
YIABTPA3BYKOBBIX PacxoJoMepoB. JlaHHBIE TAOMUIBI SABIAIOTCA MPOAOJDKEHHEM Tabuuisl [8] B
o0JacTh 0oJiee HU3KUX 3HAYCHHUI TeMIepaTypsl Boabl. Tabnuia 2 coBMectuma ¢ Tabnunei [8] u
cThiKyeTcss ¢ Heit mpu Temneparype 40 °C. Hacrosimas pabGora w myOnukamuu [7, 8] B
COBOKYITHOCTH JAIOT 3Ha4YE€HHs CKOPOCTH 3ByKa B Boje npu eé temmeparype or 0 no 150 °C u
n30piTouHoM naBieHun oT 0 go 1,9 MIla. Ilapamerpbl Takoil COBMECTHOH pa3paboTKu
npuBeaeHbl B Tabmuue 3. I[lpu 3tom o6o3nauenune (200 klIla) B Tabmuue 3 o3HadaeT
AMHU30JUUECKU BCTPEUAIOIINNCS TaOIUYHBIN HHTEPBAI 10 JaBJICHUIO.
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Tabnuua 3 — [lapameTpbl HACTPOCUHBIX TAOJIHIL CKO

octu 3Byka S(7, P) B BojiE

Juanaszon Junanaszon Hurepsan no Wurepsan no Uucno 3HayeHui Paccunrannas HcTounuk
TeMIIEpaTypbl, JIaBJICHMUS, TemIeparype, JIaBIICHHUIO, CKOPOCTH 3ByKa CKOpOCTb 3BYKa, napopmarmu
°C MIla °C klla m/c

0-23.8 0-0,7 0,2 100 960 1402,7-1494,8 Tabmuna 1

24-39,5 0-1,5 0,5 100; (200) 448 1494,2-1530,7 Tabmmma 2
40-99,5 0-1,5 0,5 100 1920 1528,9-1558,0 [8]
100-150 0,4-1,9 0,5 100; (200) 1414 1464,8-1547,1 [7]

0-150 0-1,9 0,2; 0,5 100; (200) 4742 1402,7-1558,0 4 tabnune!

BriBoabI

1. OTMeuaeTcs ycrenHoe UCI0Ib30BaHUE U IIUPOKOE PACIPOCTPAHEHHE YIbTPA3BYKOBBIX
pacxozomepos poccuiickoit ¢upmsel «B3JIET» Ha TpyOompoBoAax CpeaHero M OOJBIIOTO
JaMeTpa B CHCTeMax BOJOCHAOXKEHHS W BOJOOTBelneHHs. B wacTHOCcTH, Takue mpuOOpHI
yCTaHOBJIEHbI U 3KcIuTyatupytoTcs Ha TOL-1 u TOL-2 AO «AnIMaTUHCKHE 3JIEKTPUUYECKHUE
CTaHLIMM».

2. Pazpaboranbl TaOaMIBI 3aBUCUMOCTH CKOPOCTH 3BYKa B BOJE OT €€ TeMIepaTypbl U
JaBieHust, coaepxamue 1408 3HaueHNH, MO3BOJISIIOIINE ONIEPAaTUBHO HaIaKUBaTh, HACTPanUBATh
U TpOBEpATh PAaOOTOCIOCOOHOCTh BPEMSUMIYJIBCHBIX YIBTPAa3BYKOBBIX PAaCXOJIOMEPOB B
CaHMTAPHO-TEXHUYECKUX chcTeMax mnpu Temreparype Boasl or 0 10 40 °C u u30BITOUYHOM
nmasiennu 1o 1,5 Mlla.

3. Hacrosimias pabora m myOnukauuu [7, 8] B COBOKYMHOCTH nai0T 4742 3HaueHUs
CKOPOCTH 3ByKa B BoJie Ipu eé temmeparype 10 150 °C u uz6srrounom nasnenun 10 1,9 MI1a.
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CYMEH KABJIBIKTAY )KOHE CY TAPTY KYUEJEPIHAEIT YJIbTPAIBIBBICTHI
IIbIT'bIH OJIIIEYIIITEPI

B. A. Yepnos', H. b. UepHosa'

' AlMaTBhI SHepreTHKa xoHe OailaHbIC YHHBEpCHTETi, AlMaThl K., Kazakcran

Anoamna. CymeH ka0IbIKTay MEH Cy TapTy (KaHajaW3auus) XalbIKThIH TIPIIIIK 9peKeTi MeH
XaJbIK apyalbUIbIFBIHBIH OapiIblK CajJachbIHBIH KAJIBIITHI )KYMBIC ICTEYiH KAMTaMachl3 €TETIH MaHBI3/bI
CaHUTAPJBIK-TEXHUKAIBIK Kyhenep Oonbin Tadbbutaael. Taburu cy Ke3nepiH maiganaHbIll, OCHl XKyheep
OPTYPIi TYTHIHYIIBUIAPABI CYMEH KaMTH/IBI, COHBIMEH Oipre akmacy/sl Ta3apTy, oJapabl 0edin 6epy MeH
TaburaTka Kaitapy, cy Ke3aepiH 3aKbIMJIaHy MEH TayChlUTyJaH KOpFay MEH KY3€Ty/i KaMTaMachl3 eTei.

Cy KopiapelH YHEeMJi, OHTAWIbl TaianaHy MEH Cy Ke3/epiH Ky3eTy MocelleCiHe Ko Hazap
Oexineni. KapacTeIpbutaTelH OpTa >KOHE KON TUAMETPIi KYOBIPXKOJBI KYWEIepiHAe Cy HIBIFBIHBI MEH
Meduepin 6akputay yiiH «B3JIET» ¢pupmMachHbIH yIbTpaablObICThl YaKbITUMITYJIBCTI IIBIFBIH OJIIICYiII-
ecenrerimrepi keH Taparthuinbl. CoHmall ak, ocbiHmai acmantap Anmatel K. JKDO-1 men XKDO-2
MaiaanaHbUIa b,

Cynarbl IpIOBIC JKBUIIAMIBIFBIHBIH TEMIIEpaTypachl MEH KbICHIMBbIHA TOYENIUIITHIH HaKThUIAHFAH
KEeCTeCiH KypacThIpy cunartanrad. by kectenep cyasid Temmneparypackt 0-men 40 °C fieifiH jkoHE acKbIH
KpIcbIMBI 1,5 Mlla peiiin  OonFaHAarbl  YIBTPAABIOBICTHI IIBIFBIH  OJMICYIIITEPIHIH KYMBICKA
KaOlIeTTLIITiH )Ke/el, ecenTeyci3 OanTayra xoHe TeKcepyre MyMKIHIIK Oepei.

Kypacrteippuiran  kectenep KDO-1-me  OipHerne KbUIBITY MayChIMbIHAA — KOJJIaHBLUIFAHBI
oenrineneni. XXO0-2-ne TyHFaH Cy MEH KYJI-Cy KETIpITeHHEH KeHiH KOWBIPTHAKTHIH IIBIFBIHIAPBIH
6axpitay yuriH « B3JIET» miarsiH MIBIFBIH €IIIEYilT HOTHKEI KOJIaHBUI/IBL.

Kinmmix co3dep: cymeH >xaOIpIKTay, Cy TapTy, YJIbTPaAblObICTHI HIBIFBIH OJIICYilli, CYyJarbl
JIBIOBIC KBUIIAM/IBIFBI, OanTay.

ULTRASONIC FLOW-METERS IN SYSTEMS OF WATER SUPPLY AND SEWERAGE

B. A. Chernov', N. B. Chernova'

' Almaty University of Power Engineering and Telecommunication, Almaty, Kazakhstan

Abstract. Water supply and sanitation (sewerage) are the most important sanitary and technical
systems that ensure the normal life of the population and the functionality of all sectors of the national
economy. Using natural water sources, these systems supply water to various consumers, and also provide
for the purification of sewage, their diversion and return to nature, protection and protection of water
sources from contamination and depletion.

The problem of economical and rational using of water sources and their protection is given great
attention. To control the consumed amount of water in systems with medium and /or large-diameter
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pipelines, ultrasonic pulse-time flow-meters from “VZLET” company have become widespread. In
particular, such devices are operated at HEP-1 and HEP-2 in Almaty.

The development of a detailed refined table, which shows the dependence of acoustic speed in
water on its temperature and the pressure is described. Components of the table allow to adjust and verify
the efficiency of ultrasonic flow-meters promptly and without calculation at a water temperature of 0 to
40 °C and an overpressure of up to 1.5 MPa.

It is noted that the developed tables were applied several heating seasons at the metering unit of
HEP-1. And at HEP-2, a portable flow-meter “VZLET” was effectively used for delivery control of
clarified water and stock after hydraulic-ash sluicing.

Key words: water supply, water sewerage, ultrasonic flow-meters, acoustic speed, adjustment.
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ITPOMBINIVIEHHAA BE3OIIACHOCTb H DKOJIOT'HA

MPHTU 44.01.94+52.47.19

D. P. )KannayneTOBal, I.C. CameOBal, ®. K. Kasumosa'

1 o
AJMaTHHCKHUI YHUBEPCUTET SHEPIeTHKU U CBsI3H, I'. Anmatsl, Kazaxcran

IODPEKTUBHOCTD «3EJTEHBIX» TEXHOJIOI M B TOIIJIMBHO-
SHEPTETUYECKOM KOMILJIEKCE

Annomayusa. B ctatbe ONMUCHIBAIOTCS OCHOBHBIE ITPOOJIEMBI BHEAPEHUS «3EJIEHBIX» TEXHOJIOTHH B
TOTUTMBHO-9HEpreTHYecKoM Komruiekce PecryOnmkm KaszaxcraH, paccMaTpuBarOTCS BO3MOXKHBIE ITYTH
pemreHnst maHHOW mpoOsiembl. lpoBenéH aHamm3 BO3ACHCTBHS JAHHOTO MECTOPOXKICHHS B TpoIecce
paboThl Ha OKPY)KAIOLIYIO Cpedy, PAacCUMTaHbl IUIOLIAJAM PAacCeMBaHUS W KOHIEHTPAllMM BPEIHBIX
BEIIECTB, BBIOpAcBHIBAEMbIX B aTMoOcdepy, MOCTPOCHAa CAHUTAPHO-3aLIMTHAs 30Ha MECTOPOXKICHHS.
Pa3paboTka MpakTUYeCKHX NPUMEPOB BHEIPEHHS «3EJIEHBIX» TEXHOJOTHH Ha KOHKPETHBIX OOBEKTax
TOIUIMBHO-3HEPIreTUYECKOr0 KOMIUIEKCA BEAET K YJIYUYIIEHUIO TEXHHKO-3KOHOMHUYECKUX IOKazaresneil
CUCTEMBI 3aIlUThl OKpYXKaroIllel cpeabl U 0€30IaCHOCTH KU3HEAeATeNbHOCTH. Pa3paboTka HaleneHa Ha
KOHIETIMIO HCIIOJIb30BAaHUS <«3ENEHBIX» TEXHOJOTHH i Tepexoia Ha HOBBI YpOBEHb pPa3padOTKH
MectopoxaeHnid. Ilyrem aHanmm3a pe3ynbTaToOB  HCCIENOBAHWMN  ompeaeneHa 3(PQPEeKTHBHOCTh
MIPUMEHSIEMBIX MEPOTIPUSATHH JUTS 3alIUTHl OKPYIKAIOIIEeH CpeJibl N 0€30MaCHOCTH KU3HE S TeTbHOCTH.

Kniouesvie cnoga: «3enenbie» TeXHONOruy, 3pHEeKTUBHOCTD PECYPCOB, TOIIIMBHO-IHEPT €THUECKUH
KOMIUIEKC, BO3/IEHCTBUS Ha OKPYIKAIOIIYIO CPENy.

TOImIMBHO-?HEPIeTUUECKUIT KOMIUIEKC SBJISIETCS. OJHUM M3 OCHOBHBIX OTpaciel
SKOHOMUKH MHOTHX CTPaH U MO3TOMY BJIUSIHUE 3TOM OTPAciIM OrPOMHO KaK Ha SKOHOMHKY, TaK U
Ha oKkojoruio. CeromHss He(PTEra3oBBI KOMIUIEKC PecrmyOnuKku sBISETCS OMpPeaestomnei
OTpacibIO B HAPALIMBAHUH SKOHOMHUYECKOI0 IMoTeHIHana cyBepeHHoro Kazaxcrana.

Bo Bcem mupe u B Kazaxcrane Bce yaiie crajo yrnoTpedyasaTbesi B 00IIECTBE BhIPAKEHUE
«3eleHas» dKOHOMMKA, «3enéHble» TexHonoruu. Ilocie npomenmero Cammura «PHO + 20»
[Ipesunent H. A. Hazap6aeB npenonpeaenu 3ToMy MOHSATHIO BHICOKHI MPUOPUTET KaK OJTHOMY
W3 NEPBOCTENEHHBIX (PAKTOPOB Ha MyTH JaJbHEWIIEro pa3BUTHsA CTpaHbl. beina paszpaborana
KoHuenuus no nepexony K «3€JIEHON» SKOHOMHUKE, IJI€ IIPEICTaBIIECH epeYeHb NPUOPUTETHBIX
3aj1a4, TJaBHBIM 00pa3oM HalelNeHHBIX Ha pedopMHpoBaHHE OMPEICICHHBIX OTpaciel
SKOHOMUKH.

[Ipexxne Bcero, «3eieHas» SKOHOMHUKA HallpaBjieHa Ha SKOHOMHOE NOTpeOJeHHe Tex
pecypcoB, KOTOpbIE B HACTOSAIEE BPEMs MOJIBEPKEHbI MUCTOLIEHUIO (II0JIE3HBbIE MCKOIAeMble —
He(Th, ra3), ¥ palOHATILHOMY UCTIOJIB30BAHHIO TPUPOIHBIX PECYPCOB.

[ToBpiieHNe 3P PEKTUBHOCTH SHEPrOPECYpPCOB, YCOBEPILIEHCTBOBAHUE MHQPACTPYKTYPHI,
yJIydllleHHe OJIarOCOCTOSIHUS HACEJIEHUs, KOTOPOE MCHBITHIBAET HEJOCTAaTOK Ha O0OBbeKTax
TOIIMBHO—3HEPreTUYECKOT0 CEKTOpPA, ABJISIETCS aKTyalbHOM 3anadeit nius KazaxcraHa, pemenue
KOTOPOH MPEAyCMOTPEHO B PAE KIFOUEBBIX NMPABUTEIBLCTBEHHBIX IIPOrPaMM Ha CPEAHECPOUHYIO
u goirocpounyro mnepcrnektuBbl [1]. Cepbe3Hble mpoOJieMbl B BO3ACHCTBUM JTaHHOTO
MECTOPO’KJCHHSI Ha OKPY’KAIOILYI0 Cpeay, BIUSHUE Ha IN00aIbHOE MOTEIUIEHHE M W3MEHEHHE
KJIUMaTa, SHEProcHaO)KeHUE pEervoHa HapsAay C HUCTOUICHHEM TPaTUIlMOHHBIX PECypCcoB U
OXPaHOM OKPYIKAOIIEH Cpe/ibl TPEOYIOT KapAMHAIBLHBIX U3MEHECHHI B TIPOU3BOJICTBE, BHEIPEHUS
«3eNEHBIX» TEXHOJOTHI HAa KOHKPETHBIX 00BekTax. KirroueBbiMu (hakTOpaMu JJisi TOCTHUKEHUS
UX TJaBHOM LIeNIM SIBJISIIOTCS CHU)KEHHWE HETaTUBHOI'O BO3JIEHMCTBMS HA OKPY’KAIOILYIO Cpeny,
HarpuMep, 3a CYET YMEHBIICHHS] KOJIMYECTBA OTXOJIOB, MOBBIIIEHUSI 3HEProd(PPeKTUBHOCTH,
VIIYUIICHUS AU3aliHa IS COKpalleHus: 00beMa MoTpeOIIsieMbIX pecypcoB, YMEHbIIIEHHE 00beMa
HCIIONIB3YEMBIX PECYpPCOB MPH COXPAHEHHH COOTBETCTBYIOIIETO IMOJIE3HOTO 3(deKTa OT HX
WCIIOJIb30BAaHUS, BHIOOpAa PAlMOHATBHBIX HCTOYHHKOB  <BEJNEHBIX» TEXHOJOTHH  Tmpu
MPOEKTUPOBAHUU U Pa3pabOTKU MECTOPOKICHUI, B YACTHOCTH, HAa HE(TAHBIX MECTOPOKACHUAX
«Kputankabdax» u «Konapidai» B ATbIpayCcKoi 00JacTH.
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ABTOpaMH NPOBENEH aHAIMU3 U OLICHKA BO3JEHCTBUSI JaHHOTO MECTOPOKACHUSI B IIPOLIECCE
paboThl Ha OKPYXKAIOLIYI0 Cpedy, PacCUMTaHbl IUIOMIAJM PACCEMBAHMUS M KOHILIEHTPAIUU
BPEIHBIX BEILECTB, BHIOpachIBaeMbIX B aTrMocdepy, MOCTPOCHAa CaHUTAPHO-3aIIMTHAs 30HA
MECTOPOXKACHUS, TPOU3BEIAEH Pacy€T IUIAaThl 32 SMUCCHU B OKpyXKarolyro cpeny. Mcxoas us
aHaM3a BO3JCHCTBUS HEPTIHBIX OOBEKTOB HA OKPYKAIOIIYIO CpPedy, MOKHO KOHCTaTHPOBATh,
YTO OJIHOM W3 OCHOBHBIX NPHUYUH, YXYALIAIOUIUX OKPYXKAIOIIYI0 Cpeny IMpH pa3zpaboTke
HEPTSIHBIX MECTOPOXKICHHM, SBISIOTCS: HEJOCTATOYHOE COONIO/IEHUE PEIICHUS! YKOJIOTHUIECKUX
3a/lad B TEXHOJIOTMYECKUX TIpOIleccax, B MPOEKTaX pa3paboTKu W 00ycTpoHCTBa HE(PTIHBIX
MECTOPOKIACHHH; HEKaYeCTBEHHAsI peajn3alus NMPOEKTHBIX PELIECHUN M3-3a HEOOECIIEUEHHOCTU
COBPEMEHHBIMU TEXHUUYECKHMMH CPEJICTBAMM IOBBIIIEHHON 3KCIUTyaTallHOHHOM HAaJeKHOCTH,
CpeACTBaMU  KOHTPOJII M aBTOMATU3allMM TEXHOJOTMYECKMX IIPOLECCOB U CHUCTEMBI
3KOJIOTHYECKOr0 KOHTpOJs. [Ipon3BeieHbl pacueTsl MPU3EMHBIX KOHIIEHTPALlMU U OINPEIEIICHbI
npeoxeHuss HopmatusoB [1J[B, mocTpoeHa caHUTapHO-3aIUTHAS 30HA STUX MECTOPOKICHHH,
ONpeJIeIeH KJIAcC OMACHOCTU U PACUeThl IO OTXO01aM 3TUX MECTOPOXKICHUM.

OrpoMHbIe MacmITadbl NPUOOpPETAeT BOIMPOC O JaTbHEHWIIEM COXPAaHEHHH ITOJIE3HBIX
uckonaembix. Haiie rocygapctBo pacrnosiaraer 0oraTeiMU NpUpOIHbIME pecypcamu. HedTh, ra3
BO BCEM MHpE KJIACCH(PHUIMPYIOT KaK KpyMHEHIINEe dHEPreTHYecKue pecypehbl, HO Jake OHU B
CBOE BpeMsi MCUEPIMBIBAIOT ce0sl, a 3HAYUT, HEOOXOJMMO HAaXOAUTh HOBBIE PECYPCHI ISl KU3HU.
[Ipu sTtom Kazaxcran o0namaer Xopoied SKOCHCTEMOMW, IOYBOM, BOJOW M JIeCOM, YTO
3HAQUYUTENIbHO MOBBIIIAET €ro MO3ULIMH Nepe] APYTUMH CTpaHaMH [2].

Bonee s¢dexTtuBHON cTaHOBUTCS NO0OBIYa HE(PTH M Ta3a: €CIM paHbIIe TOMYTHBIA ra3
ckuraics B ¢akerax, TO CEroJHs OH aKTHBHO HCIOJb3YETCs; IEepeoBble TEXHOJOTUU
MO3BOJISIIOT B TEYEHHE [UIMTEILHOTO BPEMEHH OHKCIUTyaTHPOBATh Jaxe CTapble HeTsIHbIE
MECTOPOKICHUSI.

B HbpHEmHeW SKOHOMHYECKOM curyauun B KaszaxcraHe «3eneHbld  pocT» U
pecypcordHEeKTUBHOCTh 4YacTO BOCHPHHHMAIOTCS KakK JOPOrOCTOSIIIME M HEaKTyalbHbIE
uHUIHMATHBBL [lpenstcTBusiMu Uit 3((EKTUBHBIX W3MEHEHHWH B HANPABICHUH «3EJIICHOTOY
pa3BUTHS MOKET TAK)Ke BBICTYINATh HEAOCTATOK (PMHAHCUPOBAHUS, KBATU(PUKALIMU WM OIBITA,
OTCYTCTBUE HEOOXOIMMBIX SKOHOMHUYECKIUX HHCTPYMEHTOB, KOPPYIIIIHSI.

CeromHsi UCHOJIB3YIOTCS  pa3/IMYHbIE  HMHCTPYMEHTBI  «3EJEHOW» OSKOHOMUKH B
HallMOHAJIbHOW IOJINTUKE U CTPATErusx pa3BUTHs. [lepexon K «3eIeH0i» IKOHOMUKE, «3EIEHOU
TEXHOJIOTUMY MPUOOpeTaeT Bce OOMNBINYI0 MOMYNISIPHOCTh U BBI3BIBAET OTPOMHBIA HHTEpPEC.
«3eneHas» YKOHOMHKA B IPIMEHEHHE «3€JICHO» TEXHOJIOTHH B TIEPBYIO OUYEPEb CIIOCOOCTBYET
HKOHOMHYECKOMY TIpOrpeccy U OOeCHeurMBaeT pOCT BHYTPEHHETO BAJIOBOTO MPOAYKTA;
YBEIIMYEHUIO JIOXOJI0B CTPAHBI; CO3/IaHUI0 PA0OYMX MECT U HACEJICHUS, YMEHbIIAs TI0Ka3aTeNb
6e3pabotuiibl B cTpaHe. Kpome 3TOro, mepexoj Ha <«3€lIEHYI0» 3KOHOMHUKY M MpHUMEHEHUE
«3€NIEHOM» TEXHOJIOTMH CHU)XAET PUCKH IJI00AJbHBIX YIpo3, TaKWX, KaK M3MEHEHHUE KIMMATa,
UCTOIIIEHHUE MOJIE3HBIX MCKOMAEMbIX U 1e(UIUT BOIHBIX pecypcoB [3].

PacnonosxeHne TeppuUTOpUM paliOHa BHYTPHU €BPOA3MATCKOTO KOHTMHEHTA, 4 UMEHHO Ha
TEpPPUTOPUN ATBIpayCKOI 00J1aCTH, TJIe BEAETCs pa3BeiKka U 100bua HepTH Ha MECTOPOXKISHHUAX
XKonapibait u XKeimankadak, 00yCIOBUIO YEPThl PE3KO BHIPAXKEHHOT'O MAaTEPUKOBOTO KJIMMaTa ¢
BBICOKOW KOHTHMHEHTAJIBHOCTBIO: KOpPOTKas MaJIOCHE)KHAs, HO JOBOJBHO XOJOJIHAs 3UMa U
KapKOe MPOJOJDKUTEIBHOE JIETO.

Mecropoxxaenue JKbutaHkabak pacrmoiokKeHO B BOCTOUHOW wactu [Ipukacnuiickoit
BIAIUHBI. AJMUHUCTPATHBHO BXOIUT B cocTaB JKBIIBIOWCKOTO paiioHa AThIpayCKoW 00sacTu
pecnyonuku Kazaxcras.

Mecropoxaenue JKomapi0alk pacmosioKeHO B IEHTpaTbHOM 4YacTH HOxHO-DMOWHCKOTO
He(TEHOCHOTO paiioHa, Ha paccTossHUM 18-20 KM ceBepo-BocTouHee OT mpombicia Makat. [lo
aMUHUCTPATUBHOMY JI€JIEHUIO OTHOCUTCS K TEeppUTOpMHM MakaTckoro panoHa ATbIpayCKOH
obmacTH.

YcraHoBKa TOATOTOBKM He(TH MpeacTaBisieT CoOO0W MPOM3BOJCTBEHHBIH KOMILIEKC,
obecrieynBaOmMii  cOOp MNPOAYKIMH JOOBIBAIOIIUX CKBaXKUH, M3MEPEHHE MapaMEeTpPOB
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He(Tera3oBoi cMecH, MOATOTOBKY, XpaHEHHWE TOBapHOW He(dTHU, MOATOTOBKY U 3aKadKy
IJJACTOBOM BOJBI, YTHJIM3AIMIO TOMYTHOro Ta3a. OCHOBHBIMH HCTOYHHUKAMH BBIOPOCOB
3arpsI3HSIONIMX BEMIECTB B aTMochepy Ha MECTOPOXKIECHUHU SBIISETCS TEXHOJIOTHYECKOe
o0opyIoBaHWE, 3aJeHCTBOBAHHOEC B CHCTEME BHYTPHUIIPOMBICIOBOTO cOOpa M TOJATOTOBKH
J0OBIBaEMON TIPOTYKITHH.

Ha wmectopoxnenmsix  Xonmpibait wu  JKplmaHkabak — MCTOYHMKAMU — BBIJICTICHUS
3arpsI3HSIONIUX BEIIECTB SIBISIOTCS: HEIUIOTHOCTH apMaTypbl M (IIAaHIEBBIX COCIMHEHUN Ha
oOBsi3Kax 00OpYyIOBaHUSA, Y3JIbI TOIKIIOYeHHS CkBaxuH u Al'3Y, npixaTenpHbIe KianaHa
€MKOCTEH pe3epByapHOTO MapKa, HACOCHBIE arperaThl, JIU3eJIbI'€HEPaTOpbl, MEYU IOJ0TPEBa
He(TH, pe3epByaphl, IpeHAKHBIE EMKOCTH, CBAPOUYHBIE MOCTHI, KOTEIbHAs U T. J. Pe3epByapsl
XpaHEHUs] U TePEeKauyKh TOBApPHON HEPTH, PACIOJIOKEHHBIC B PE3EPBYapHOM IApKE, UMEIOT
JbIXaTeIbHbIE KJAMaHbl - OpPraHW30BaHHBIE WMCTOYHUKH. OT JbIXaTeIbHBIX KJIalaHOB B
aTMocdepy BBIOpacChIBalOTCS YTIeBOJAOPOAbl. B meuax mogorpesa HeTH U BOJBI Ipu paboTe Ha
ra3e yepe3 JbIMOBBIC TPYObl — OPraHU30BaHHBIC UCTOYHUKUA — BBIJICISIOTCS OKCHIBI YIJIepoa,
OKCHJIBI a30Ta, IpU paboTe HA MEYHOM TOIUIMBE - OKCHIBI YIIIEPOJia, OKCHIIBI a30Ta, TUOKCHIBI
cepol, caxu. [Ipu cBapodHBIX paboOTax BBLICIAIOTCS OKCHJBI Kejle3a, COCIMHEHHS MapraHIia,
bTopunel M apyrue 3arpssHsaome BemiectBa. Ilpu pabGore KoTenpHOW B atmocdepy

BBIJICJISFOTCS. OKCUIBI @30Ta, TUOKCHU/IBI CEPBl, Ca’KU M OKCHUJIbI yIIIepoJa.

Ha 2016 rox onpeneneHo 33 MCTOYHMKA BBHIOPOCOB 3arpsI3HAIONIMX BELIECTB, U3 KOTOPBIX
— HEOpraHM3OoBaHHbIMH. B
BBIOpAChIBATHCS BellecTBa 22 HAWMMEHOBaHW © 5 rpynn cymmanuid. IlepeaBmkHBIMEU
UCTOYHUKAMHU BBIOPOCOB SBISI€TCA aBTOTPAaHCHOPT npeanpusaTvs. OCHOBHOW BHUJ TOIUIMBA —
JU3EJIBHOE TOIIMBO U OCH3UH.

KonnyecTBeHHBbIN U KaueCTBEHHBIN COCTaB BBIOPOCOB BPEIHBIX BELIECTB B aTMOC(epy OT
NepeABIKHBIX HCTOYHUKOB IIPU TIPOBEIEHUH padoT mpuBe/eH B Tabimie 1.

6 SABIAIOTCA

OpraHu30BaHHBIMH,

atMocdepy Oyayr

Tabmuna 1 - KonnuecTBeHHBIH M KAayeCTBEHHBI COCTAaB BBIOPOCOB BPEIHBIX BELIECTB IpU
paboTe nepeBUKHBIX HCTOYHUKOB MecToposkaeHus JKompi0ait

O0bpeM . HanmenoBanue Bri6pochr
Bun Tomusa VY nennHbIN Bec
MOTPeOIIEMOTO 3arpsI3HSIONIETO BPETHBIX
BBIOpOCa, T/T
TOILJINBA, T BeIlleCTBa BEIIECTB, T/TOJ
0,1 Oxkcun yraepoaa 9,3
0,04 Jnokcun azora 3,72
0,03 YrneBonopoasl
ABTOTpaHcnopT 93 IIpeCIIbHbIE 2,79
Ha IU3. TOILUIMBE 0,02 Jluoxcun cepsl 1,86
0,0155 Caxa 1,4415
0,032%10” bens/a/mupen 0.00002976
Bcero: 19,11152976
0,6 Oxcup yraepoaa 5,04
0,04 Jwnokcun azora 0,336
ABTOTpAHCIIOpPT 0,1 YrieBo1opoast
A GeHAMHE 8,4 MpeJICIbHbIE 0,84
0,002 Huoxcup cepel 0.0168
0,00058 Caxa 0.004872
0,023*10~ Bens/a/mupen 0.000001932
Bcero: 6,237673932
HUTOTI'O: 25,349203692

Ha ocHoBanum pacyera BBHIOPOCOB BpEIHBIX BEIIECTB B aTMOC(epy OT MEepeIBUKHBIX
HMCTOYHUKOB 3arpsi3HEHUs] ObLTH BBISBICHBI OCHOBHBIC MMEPEABIKHBIC UCTOYHUKHU 3arpsi3HEHUS,
rae ObUl  KCIONBb30BaH IPOrPaMMHBIM  KOMIUIEKC

«Opay,

Bepcusi 1.7, HIIO

«Jlorocy,
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r. HoBocubupck, cornmacoannbii ¢ [TO umenn BoeiikoBa, r. Cankr-IletepOypr u MOOC
Pecnyoimuku Kazaxcran (OH/I-86. PHJI 211.2.02.01-97 PK).

B kauectBe MeTona nHTeHCH(DUKAIMK JOOBIYM HE(DTU AJIST YCIOBUN MEIOBBIX TOPU30HTOB
MecTtopoxaeHus: JKputankabak ObUIO TPEAJIOKEHO TMPOBEJAEHHUE OMBITHBIX pabOT 1o
AIIEKTPONPOTPEBY MPH3a00IHON 30HBI CKBOKUH C TMOMOUIBIO CKBAXMHHOTO CTAallMOHAPHOTO
anekTpoHarpesarensi npousBojctBa OO0 «lIckoBreokabemby. J[laHHas 3aneXb MOXKET
paccMaTpuBaThCS KaK MOTCHIUATBHBIA OOBEKT [UIs TMPUMEHEHHS TEIUIOBBIX METO/OB
paszpabotku. Texuonorust [ITOC — 310 mepuoamueckas 3akauka mapa B [13C. Iluknuyeckas
00paboTKa COCTOUT M3 UYEPEOBAaHUS TEPHOJOB MOATOTOBUTENBHBIX pabOT, 3aKayKu areHra,
MPOMUTKU U 100bIuM HeTH, cTaBiIel Oosiee MOABUKHON 3a CUéT CHUXKEHUS Bsi3kocTH. [leprog
00paboTKM MapoM MPOJOIDKAETCs OT HecKoJIbKuX aHel 10 10 nenens. lns mporecca Tpedyercst
ot 16,6 mo 41,3 kxkam Ha 1 M MomHOCTH Iacta. KOIW4YecTBO HMKIIOB OMNPEETsSeTCS TUIIOM
KOJUIEKTOpa, OOBIYHO Ha CKBaXHMHE NPOBOAUTCA a0 10-TM TMKIOB, NPUYEM  KaKIbIA
MOCNeAYIOMMI UK TpeOyeT OONbIIEro KOoIWYecTBa Mapa [Uisl MOJjAepKaHus MoObluM Ha
HAyYaIbHOM YPOBHE.

Hedte w™ectopoxknenust JKpimankabak OTHOCHTCS K  TSDKEIOW, BBICOKOBSZKOM C
MJIOTHOCTHIO B MOBEPXHOCTHBIX yciaoBusix 0.913 KI/M, BS3KOCTBIO B MMOBEPXHOCTHBIX YCIIOBHUSIX
381.62 mlla*c u B rutactoBbIX ycioBusx - 215.0 mllac.

[IpobGnema pa3pabOTKH MECTOPOXKACHUNW C BBICOKOBS3KUMHU TSOKENBIMH  HEeDTIMU
3aKJIIOYaeTCsi B TOM, 4YTO €CTECTBEHHBIE HW30TEPMHUUYECKHE YCIOBHUS MPAKTHUECKU HE
o0ecreynBar0T HEOOXOIUMOHN MOABMKHOCTH 3TOM HeTH BO BpeMs (pUIBTpaluyl MO IUIACTy U
MPUTOKA B CKBaXUHBI. [IprMeHeHne pa3nuyHbIX BBITECHUTENEH (XONOAHAs BOJAA, BO3AYX, ra3 u
Ip.) B TaKOM ciiydae He Haér skemaemoro 3QQexra, T. K. BCICICTBUE BBICOKUX BS3KOCTHBIX
COOTHOILIEHUH MPOUCXOAUT MPOPHIB BHITECHSIOIIMX areHTOB U pe3ko cHUkaeTcs 3¢ (HeKTUBHOCTh
pa3pabotku MectopoxaeHuil. MHorma npu cepxBszkux Hedrsax (100 mlla*c u OGosnee)
3aTpyJHUTENBHO HArHETaTh paboOYre areHTHI B TIaCT

CornacHO HOPMaTHBHO-TIPABOBBIM JIOKyMeHTaM PK, yder BBIOpPOCOB OT aBTOTpaHCHOPTa
BEJIETCSI 110 CTaThe, OTJEIBHON OT yueTa BHIOPOCOB OT CTallMOHAPHBIX UCTOYHUKOB [4].

B cootBercTBHM ¢ HOpMaMu TIPOSKTUPOBAHWS [UIsl OIEHKHA BIHUSHUS BBIOPOCOB
3arpsI3HSIONIMX BEIIECTB HA KA4eCTBO aTMOC(EPHOTO BO3AyXa UCHOIB3YETCS MaTeMaTHUECKOe
MoenrpoBanue. Llenbio MOAeTMpoBaHNs PACCEMBAaHUS 3arpsA3HSIOLINX BEIIECTB B aTrMocdepe
SBIIIETCSl OMpEJeNieHne CTEMeHHM M JaJbHOCTU BO3JEHCTBUS 3arpsi3HSIONIMX BEIIECTB Ha
NPU3EMHBIA CJIOH BO3/JyXa Ha YpOBHE 2M BBICOTHI OT TOBEPXHOCTH 3€MJIM Ha TUIOMIAJKAX
paccMaTpuBaeMoro 00beKTa U MPHUIIETaloIIUX K HeMy TeppuTopHii [5, 6].

[Ip omnpeneneHNM TPUTOKA JKUIKOCTH B CKBOKHHY TP PATHYHBIX 3a00HHBIX
TeMIepaTypax ACOUT g. (CM’/ceK) THAPOXMHAMHUYECKH COBEPIICHHON CKBAXKHHBI, BCKPBIBIICH
OJIHOPOJIHBIM M30TPOIHBIN IJIACT MPH IJIOCKOPAIUATIBHOM IIPUTOKE OJJHOPOJHON HECKUMAEMOU
KUAKOCTH, JIMHEHHOM 3aKOHE CONPOTHUBJICHHUS U CTAllMOHAPHOM peXUMe (DUIBTpalun
onpenensiercs o ¢popmyre 1:

210 x-k-h-(P, - P)
b-u-In(R, /1)

q. ; (1

r/ie k — MpOHUIIAeMOCTh IPOAYKTUBHOTO TIACTA, MKM;
h — BCKpBITas TOJIIMHA TUTACTA, M;
P,,__ miacroBoe nasieHue Ha KOHType, Mlla;
P, — 3aboiinoe gasnenue, Mlla;
Ry — pannyc BIUSIHUS CKBaXXUHBI, M;
¥e — PaJnyC CKBaXXUHBI, M;
b — 00bEMHBIN KO3 PULIMEHT KHUKOCTH;
4 — BSI3KOCTb JKUJIKOCTH B IIJIACTOBBIX yclIoBUsX, MIla*c.
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3aBUCUMOCTL U3MEHEHHUS BSA3KOCTH HG(I)TI/I B IUIACTOBBIX YCJIIOBUAX OT TCMIICPATYPhI JIA
YCJIOBUM MECTOPOKICHHS TPEACTABICHA HA pUCYHKE 1.

580

Baroers, mllnte
[
=

Pucynoxk 1 - I'padux 3aBUCHMOCTH BS3KOCTH HE()TH OT TeMIEPaTypPhl
JUis MecToposkaeHus JKbl1ankabak

Ha ocHoBaHuu npoBenEHHBIX pacuy&TOB MOTEHLUUAIBHO BO3MOXHOIO AEOMTA KUIKOCTH B
3aBHUCHUMOCTH OT W3MEHEHHUsl BA3KOCTH He(TH, CBS3aHHOTO C M3MEHEHHEM TeMIlepaTypbl Ha
3a00€ CKB@)XHH, BUJHO, YTO C YBEJIMYEHHEM TEMIEpPaTypbl MOTCHLUUANbHBIA AEOUT KUIKOCTU
Bo3pactaer. s mecropoxnaeHus JKplmaHkaOak NHpu 3JIEKTPONPOrpeBe MPU3a0OMHON 30HBI
IJ1acTa 10 TEMIIEPATyphl 80°C oskmmaeMBblil T€OUT JKHIAKOCTH COCTABUT 26.7 M3/CYT.

Haubonee nepcrneKTUBHBIM METOIOM JJI1 MHTEHCU(PUKALUU JOOBIYN BHICOKOBSI3KON HE(PTH
MECTOPOXKJCHUS ABISETCd TINIyOOKUIl mporpeB mpu3abOWHOM 30HBI C HCIOJIb30BAaHUEM
AJIEKTpOHArpeBaresnei.

BriBoabI

Takum 00pa3oM, OHUM M3 MEPCHEKTUBHBIX MYyTEH pEIIeHUs 3a/1a4ll CHIDKEHUS BPEIHOTO
BO3JICHCTBUSL MECTOPOXKIACHHA HAa OKPYKAIOIIYI0 Cpeay SBISCTCS MPUMEHCHHE HOBBIX
«3EIIeHBIX» TEXHOJOTUH, TIPU KOTOPOM IMOBHIIIACTCS J0ObIYa HEPTH U CHUXKAETCS BBIOPOC HEPTH
u Taza. B pabore mnpemtokeHbl METOABI COPOIMH HePTECoaepKaluX CTOYHBIX BOJA C
MCIOJIb30BAaHNEM KOMITO3UIIMOHHBIX MATepUATIOB Ha HEPTIHOM MECTOPOKIACHUH, KOTOPBIE JaJIn
PE3yJIbTaThI, CYNIECTBEHHO MPEBBIMIAIOIINE CYIIECTBYIOIIHE.

OTnuuuTenbHON O0COOEHHOCTBIO TMPEAJIOKEHHOTO METOJa WHTEHCHU(PUKAIUU JTOOBIYH
He()TH IS YCIIOBUM MEJIOBBIX TOPH30HTOB MECTOPOXKICHHUS SIBJISCTCS JJICKTPOIPOrPEB Yy
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npu3a00HHONM 30HBI CKBOKUH C TIOMOIIBI) CKBOKMHHOTO CTAIIMOHAPHOTO AJIEKTPOHArpeBaTels.
JlaHHBIE 3aJIeKM MOTYT PAcCCMATPUBATHCS KaK IMOTCHIUAIBHBIA OOBEKT Ui TPUMEHEHUS
TETUIOBBIX METOJIOB DPa3paboTKu. BaxxHBIM pe3ynabTaroM paldoThl SABISETCS MOATBEPXKICHHUE
NPENONIOKEHUST O TOM, YTO MEPONPHUATHS [0 TNPUMEHEHUIO aHAJOTHYHBIX «3EJIEHBIX)
TEXHOJIOTUHA B TOINIMBHO-DHCPICTUYCCKOM KOMIIJICKCE Oar0T 6OJIBH_IYIO OKOHOMHYCCKYIHO U
AKOJIOTUYECKYIO (P PEKTUBHOCTD.

CIIMCOK JIMTEPATYPBI

[1] IIporpamma «3ueprocoepesxkenue-2020», npunstas [locranosnenuem IlpaButenscTBa
Pecniyosmmku Kazaxcran ot 29 aBrycra 2013 1. Ne 904. — Acrana: BUKO, 2013. - 64 c.

[2] Cepukos T. I1. Texnonorus nepepabotku HepTH U Ta3a. - Acrana: Apman-I1B, 2007. —
C.211-222.

[3] Mecropoxaenus Hedptn u raza Kazaxcrana. CnpaBoyHUK. —  AJMAaThl:
Onepretuk,1998. — 430 c.

[4] CanlluH «CanutapHO-31IUAEMUOIOTHYECKHE TpeOOBaHUS K IMPOEKTUPOBAHHIO
MPOMU3BOACTBEHHBIX 00BbeKTOB» OT 17.01.2012 r. Ne 93. - Acrana: BUKO, 2012. — 85 c.

[5] Tunspentepr E. 3., Anpionna A. 1O. IlpowmbiisieHHbie BBIOpOCH B atMochepy H
O6oprOa ¢ Humu. - M.: Hayka, 1982. - 211 c.

[6] JTucun 0. B. u np. [IpombllieHHas TEXHOIOTHS IPOTUBOTYPOYIIEHTHBIX MPUCATOK //

Hayka u TexHomorusi TpyO0OnpoBOJHOTO TpaHcmopTa HedTH U HedTenpoaykToB. - M.: Hayka,
2013. - C. 26-30.

REFERENCES

[1] Program “Energy-savings-2020”, adopted by Government decree of the Republic of
Kazakhstan from August, 29, 2013. — Astana: BIKO, — 2013. — 64 p. (in russ.).

[2] Serikov T. P. Technology of oil and gas processing. - Astana: Publishing House
ARMAN - PV, 2007. P. 211 - 222. (in russ.).

[3] Kazakhstan deposits of oil and gas. Reference book. — Almaty: Powerman, 1998. — 430
p. (in russ.).

[4] SanPiN “Sanitary and epidemiological requirements for the design of production
faetlitles” Ne 93 from 17. 01. 2012. Ne 93. - Acrana: BIKO, 2012. — 85 p. (in russ.).

[5] Til'denberg E. Z., Alybina A.Yu. Industrial technology of air emissions and control.
M.: Nauka, 1982. 211 p. (in russ.).

[6] Lisin Yu. V. and others. Industrial technology of antiturbulent additives // Science and
technology of pipeline transport of oil and oil products. - M.: Nauka, 2013. - P. 26-30. (in russ.).

OTbIH SJHEPI'ETUKAJIBIK KEIHEHIHAEI'T «2KACBLJI» TEXHOJIOT' USIJIAPIBIH
TUIMALJIITT

D. P. )Kaﬂz]ay.neTOBal, I'. C. Cagukosa', ®@. XK. Kainmosa'

1 o .
AJMaThl 3HEpPreTHKA JKoHEe OalIaHbIC YHUBEPCUTETI, AMarth K., Kazakcran

Anoamna. Maxanana Kazakcran PecryOnmkachl OTBIH-DHEPTETHUKAJBIK KEHICHIHJE <OKAChLD»
TEXHOJIOTHSIHBI KYPYJbIH HETI3ri Macenenepi OasHmanaabl, OSpUIreH MOCENeHI IICIIyaiH MYMKIH
JKOJIIAPbI KAPACTIPBUIAIbI. bepiireH KeH OpHBIHBIH XKYMBIC YCPICiH/e KOpIIaFaH opTara dcepiHe Taiaay
JKYpPri3iireH, arMocdepara IIbIFAPbUIATHGIH 3USHBI 3aTTap/bIH KOHIEHTPAIUSICHl MEH Tapally ay/JaHbl
€CeITENITCH JKOHE KEH OPBIHHBIH CAHUTAPIIBI-KOPFAHBIC aliMaFbl TYPFBI3bUIFaH. OTBIH-YHEPTeTUKAIBIK
KEILICHHIH HAKThl HBICAHBIHA <OKAChLI» TEXHOJOIHSHBI CHIIPYMIH IC-KY3IHICT MbICAIApbIH Kacay
TIPIIUTIK 9PEKETiHIH KayilCi3airi MeH KopIlaraH OpTaHbl KOpFay *KYHECiHIH TeXHUKAJIBIK-KOHOMUKAJIBIK
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KOPCETKIIIIH jKaKcapTyFa dKeye/i. O3ipjieMe KeH OPHBIH UI'ePY/IiH KaHa JCHIeHiHe KOIYy YIIIH <OKachLI»
TEXHOJIOTHSIHBI KOJIJIAaHY TYKbIPhIMIaMachlHa OaFbITTAFaH JKOHE 3ePTTEY HOTHKEIIePiH Taiaay )KOJIbIMEH
TIPLIUTIK OpEKeTiHiH Kayilci3[iri MeH KOopIlaraH OpTaHbl KOpFay YIUiH KOJJAHBUIATBIH MIAPaHBIH
THIMIUTIT] aHBIKTAJIFaH.

Kinmmik ce30ep: <«KacbUl» TEXHOJOTHSA, KOpJjap THIMAUIIT, OTBIH-DHEPTETHKAIBIK KEIIeH,
KOpIIIaFraH opTara acep ery.

EFFICIENCY OF “GREEN” TECHNOLOGIES IN FUEL-POWER COMPLEX

F.R. Zhandauletoval, G. S. Sadikova', F. Zh. Kalimova'

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. In the article the main problems of “green” technologies introduction in fuel energy
complex of the Republic of Kazakhstan are described and possible ways of their solutions are considered.
The analysis of this deposit influence in the course of work on the environment has been carried out, the
areas of dispersion and concentration of harmful substances released into the atmosphere have been
calculated and the deposit sanitary protection zone has been built. Development of practical examples of
“green” technologies introduction to the concrete objects of fuel - power complex leads to the technical
and economic indicators improvement of environment protection and life safety system.

Development is aimed at the use of “green” technologies conception for transition to the new
mining level, the efficiency of applied actions for the environment and life safety protection by means of
the research results analysis is defined.

Key words: “green” technologies, efficiency of resources, fuel as a power complex, effect on the
environment.
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HHHOBAIIUH B BBICHIIEM OBPA3OBAHHUMU.
OYH/TAMEHTA/IBHBIE HAYKH

MPHTH 517.2

3. K. Kypa.nﬁaesl

1 .
AJIMATUHCKUH YHUBEPCHUTET SHEPTETUKH U CBA3M, T. AnmaTthl, Kazaxcran

MATEMATHUYECKASI MOJEJIb 3AJIAYH Ob OITYCKAHHNU BO3BBIIIEHHOCTH
HAJI 3EMJIEN IO AEMCTBHUEM CHJIBI TAXKECTHU

Annomayus. CtaTtbs NOCBALICHA OJHOW M3 aKTyaJbHBIX MPOOJIEM - CO3AAHUI0 MaTEeMAaTHYECKON
MOJIEJIN WM3MEHEHHsS IIOBEPXHOCTH 3€MHOH CTPYKTYpbl MOJ BO3JEHCTBHEM CHJIBI TSDKECTH, KOrIa
MIPOMCXOIUT U3MEHEHUE 3HAYCHUS BSI3KOCTHBIX CBOMCTB ee IrpyHTOB. Il ONMCaHUs JaHHOTO Ipolecca
WCTIONb30BaHa (U3UUECKasi MOJENb CHIBHOBSI3KOW JKUAKOCTH. lIpenmosaraercsi, 4To BepTHUKAJIbHBIC
pa3Mepsl paccMaTpuBaeMoOM CTPYKTYpbl Majbl B CpaBHEHMH C €€ TOpPHU3OHTAIBHBIMU pa3Mepami.
[ToaToMy HCTIONB3YIOTCS M3BECTHBIE B THIPOMEXAHUKE JTOMYIIEHUS «MEJKOM BOJBD), BCIEIACTBHE HEro
JOMYLICHUS NOJTy4eHo nuddepeHuraibHoe ypaBHeHNE apaboaIuueKkoro Tuna Ajsi ONUCaHusl N3MEHEHUS
cBOOO/IHOM TIOBEPXHOCTH 3€MHOHN CTPYKTYphl. Ha OCHOBe pa3paOoTaHHOW MaTeMaTH4eCKOW MOMIEIH
MOCTaBJICHBl JIB€ MAaTEMaTHYECKUE 3aJa4M, CBS3aHHBIC C PEHICHHEM JIMHEHHOrO W KBa3WJIMHEHHOTO
ypaBHeHUI mapabonndeckoro THma. llodydeHo aHanUTHYeCKOE peLIeHWe 3ajauyd B JIMHEHHON
MOCTAaHOBKE, TJ€ Pe3yJbTaThl pPEIIeHHs] MPEACTaBlIeHb B BHUJC Tpa(MKOB, OMUCHIBAIOIIMX HW3MEHEHHUE
CBOOOJTHOM TOBEPXHOCTH B 3aBHCHMOCTH OT BPEMEHH ISl Pa3IHUYHBbIX 3HAYCHUH JIMHAMHUYECKOTO
K03 UITUEHTA BA3KOCTH.

Knwuesvie cnosa: MateMaTHuecKash MOJENb, 3€MHas CTPYKTypa, OIOJI3CHb, BsI3Kas MOJEIb,
JMHEHHOE U KBa3WJIMHEHHOE ypaBHEHUE Mapa0oIMYecKOro Tria, OCTAaHOBKA MaTeMAaTHUECKUX 3a/1a4.

Ilocmanosxa npobnemsvi. IlycTh paccMaTpuBaeTCsi HEKOTOpas CTPYKTypa Ha 3€MHOMN
MIOBEPXHOCTH, YAaCTh KOTOPOI BO3BBILIEHA HAJl TOPU30HTOM, a YaCTh - onylieHa. OObIYHO JaHHAs
CTPYKTypa 3a JUIMTEIbHOE BpeMs HE3HAauMTelIbHO MeEHsAeT cBow (opmy. OpHako mof
BO3JICHICTBUEM IPUPOJHBIX WM MHBIX MPUYUH MOTYT MPOMCXOAMUTH MPOLIECCHI, MPUBOISAIINE K
HEKOTOpPBIM M3MEHEHHUSM, MOpPOW 3HAaYUTENbHbIM. OJHUM U3 TakuUX IPOLIECCOB MOXKET ObITh
OIOJI3€Hb I'PYHTA. DTO O3HAYAET, YTO B ONPEAEIEHHBIX YCIOBHUSAX MaTepUalbl, COCTABIAIOLINE
3TOM 3€MHOM CTPYKTYpbI, MOTYT OBITh HMOJBM)KHBIMHU, T. €. BO3BBILIEHHOCTH MOTYT OIyCKaTbCs
BHU3 MOJ JEHCTBHMEM COOCTBEHHOIO Beca, a OIYIIEHHbIE YaCTH 3TOH CTPYKTYpPbl MOTYT
3aIMOJIHATHCS 3a CUET OIYCKAEMbIX C BO3BBIIIEHHOCTEN MaTepHuagaMu.

O4eBHIHO, YTO U3YYEHHUE TAKOTO IpoLiecca SIBISIETCS aKTyalbHOU mpobiemoii. B nanHom
ciydae TpeOyercs ONpeesIuTh 3aKOHOMEPHOCTh JBUKEHHSI MATEPUAJIOB 3TON BO3BBIILIEHHOCTH.
Pemienue Takoi 3a1a4u MOKeT ObITh UCTIOIB30BAHO [Tl OMMCAHUS ITPOLIECCOB, MPOUCXOSIINX B
36MHOM KOpe€, B YaCTHOCTH, JJIs OIMCAHUS OIOJI3HEH, NPOMCXONAIIUMX B TAKUX 3E€MHBIX
CTPYKTypax IpU BO3HMKHOBEHHUH IIOJI3Y4ECTH IPYHTAa M3-32 YMEHBIIECHMsI BSA3KOCTH CpEIbI,
MPUBOJALIEH K 0cia0JIeHHIO €€ YyCTOMYHBOCTH.

OcHoBaHMeM BbIOOpa MOJEIM CUJIBHOBSI3KOM KMJIKOCTH  SIBJISIFOTCSL  PE3YJbTAThl
UCCIIEIOBaHUM, CBA3aHHBIX C OIPEACICHUEM MEXaHUYECKUX CBOWCTB TOPHBIX IIOpOA, B
YaCTHOCTH, pe3yJbTaThl, onyOinKkoBaHHble B paborax akanemuka K. C. EpxanoBa [1, 2], a
TaK)Ke JApPYyrux aBTOpoB. lcnonb3oBaHME Takoro IMOAXOAA, KaK METOJ «MEJIKOH BOJBI,
MO3BOJISIET YIPOCTUTH PELIEHUS CIOXKHBIX 3a1ad TuapoAuHaMuku. [Ipumepom ycneniHoro
MPUMEHEHUSI JTaHHOTO METOJAa MOTYT CIYXHUTh pa3JIMYHbIE HCCIEIOBaHMUsS, B YaCTHOCTH,
MIPUPOAY BOZHUKHOBEHHUS IIyHaMU. Pe3ynbTaThl UCCIeOBaHUM MOJOOHBIX CIIOKHBIX MPOLIECCOB
npencrasieHsl B padore M. A. JlaBpentseBa u b. B. 11laGara [3].

B pabote [5, 6] O6bul0 MOKa3aHO, YTO BO3HUKHOBEHHUE MOJIOOHBIX 3€MHBIX CTPYKTYpP Kak
BO3BBIIICHHOCTH B COYETAHWU C ONYHICHUSMH MOTYT OBITh pE3YyJbTaTOM TEKTOHMYECKHX
IPOLIECCOB, MPOUCXOAAIIMX B Heapax 3emuu. [Ipu saToM ¢opma 3TOi CTPYKTyphl B MEPBOM
npuOJIMKEHNU OblJIa OTTMCaHa C IIOMOIIBIO CeAyrome GyHkiuu [S]:
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Zo(x,y>=H-e’x 3 -[1—#], (1)

rne H —makcuMaibHas BBICOTA;
B —HEeKOoTOpBIil MOCTOAHHBIN MapaMeTp, OMPEACNISIIOIINN TOPU30HTAIBHBIA pa3Mep
BO3BBIIICHHOCTH. 3[I€Ch TMPHHSATA NPIMOYrojbHas cucrema KoopauHat 0Xxyz, B KOTOpOii

Ox, 0y —ropusoHTalbHble OcH, Oz —BepTUKaNbHAs OCh; och (z HampaBieHa BBEpPX, 0OpaTHO

HAIPaBJICHAIO BEKTOpa CHIIBI Tsokectd g. JlamHas QyHkums z=Z (x,y) OIHUCHIBAET
CBOOOIHYIO TOBEPXHOCTh PACCMATPUBAEMOM BO3BBIIIEHHOCTH (PUCYHOK 1).

No

[aEy

[REY

—Pﬂﬂ,l

Pucynok 1 — IlepBoHayanbHblii BUA CBOOOIHONM MOBEPXHOCTH BO3BBIILIEHHOCTH
(mapameTpsbl B 0€3pa3MEpHBIX BEIMYMHAX)

Kax Obu10 OTMEYEHO BBbIlIE, TAKUE CTPYKTYpPHI (BO3BBIILIEHHOCTH) Ha MOBEPXHOCTH 3eMIIU
CYIIECTBYIOT JIOCTaTOYHO JOJroe€ BpeMsl INpaKkTU4YecKu Oe3 ocoObIX H3MEHEHUH; TaKoe
MIOJIO)KEHUE CYIIECTBYET JIO0 TeX IOp, IOKa BA3KOCTHBIE CBOICTBa MOpPOAbI (IpyHTA),
cocTaBiisirolLMe ee, OyyT HEeM3MEHHbIMH. B cilydae yMeHbIlIEHHs BSI3KOCTH IOJ| BO3JeiiCTBHEM
OPUPOJHBIX WJIM HHBIX NPUYMH MOTYT IMPOUCXOJUTh HEKOTOPBIE IBMKEHMS IOJA JEHCTBHEM
COOCTBEHHOr0 Beca, MNPUBOMSIIME K OIYCKAaHHIO BHHU3 IOPOJ M K M3MEHEHUIO (HOpMBI
BO3BBIIIEHHOCTH.

Ilocmanoska 3adauu. C 1€IbIO ONUCAHUS IIpOLecca OIYCKAHUS BO3BBILIEHHOCTH,
IPOMCXOJAIIEr0 M3-3a YMEHBIIEHUS BS3KOCTU I'PYHTA, pPAacCMATPHUBAETCS CIENyHolas 3ajada
MexaHuku. [Ipennonaraercs, 4To Ha TBEpAOM HETOABM)KHOM OCHOBAHMHM 3aJI€TAET OAHOPOIHBIN
BSI3KHH CJIOM C MJIOTHOCTBIO L, CBOOOJHAs MOBEPXHOCTh KOTOPOTo MUMeeT (opMy, 3aJaHHYIO

¢byuknueit (1). Cuuraercs, 4T0 B HEKOTOPHIH MOMEHT BPEMEHH MPOUCXOAMT YMEHBIICHHE
BSI3KOCTH, T. €. yMEHBIIAETCSI 3HAUCHUE JUHAMUYECKOTO KOd(PPUIIEHTA BAZKOCTH 7).

TpeOyercs cOoCTaBUTh MaTEeMAaTHMYECKyl0 MOJENb JaHHOW  3aJauyd  MEXaHHKH,
OTMCHIBAIOIIYI0 MEXaHU3M PAacCMAaTPHBAEMOTO MPOIIECCa.

Mamemamuueckas modens. Takxke Kak u B paboTe [5] mpeamonaraercs, 4To TOJIIMHA U
aMIUTUTy/la TOMHATHS (OMyCKaHWs) CBOOOJAHOM TOBEPXHOCTH CJIOSI MaJbl B CPAaBHEHHH C
XapaKTepHbIMU Uil HEro TOpPU3OHTAIbHBIMU pa3zMepamu. Kpome »3Toro, cuumraercs, 4TO
JTUHAMUYECKUH KOA(h(UIIMEHT BSA3KOCTH MaTepuayia cjosi (TpyHTa) HMMEET OYeHb OOJIbIIne
3HAYEHUA. DTHU AOMYIICHHUA MO3BOJIAIOT pacCMAaTpuBATh 3alady THAPOJUHAMUKN CUJIBHOBA3KUX
KHUJIKOCTEH WIJIM paCCMAaTPHUBATh «ITOJI3YIIIUE JABMIKEHUS B BI3KOM CIIOE.
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Hcnonb3ys BeIBOABI (OpMYII, IPUBEACHHBIE B paboTe [5], MOXKHO MOIYyYUTh (POPMYIIBL,
omnpeesAome 6e3pa3mMepHble KOMIIOHEHThI CKOPOCTH JIBUKEHHUS B PACCMATPUBAEMOM CIIO€:

u, = ER- %Z“ [2(z—Z,))
X
o ®)
u =FER - —*&

[z(z=Z )],
) & [z2(z-Z,)]

roe u, Lly — TOPU3OHTAJIBHBIC KOMIIOHCHTBI CKOPOCTH JABUKCHUS B CJIOC,

Z, =7 ,(x,y,t)— QyHKIH, ONHUCHIBAIOIIAS CBOOOIHYIO IIOBEPXHOCTH CIIOS;

3
ErR=P81" 5
= —Oe3pa3MepHas BeNMYMHA, MOJy4YeHHass B pe3yjibTaTe Iepexoaa K
MUL
0e3pa3zmepHbIM BenuurHaM (drcio Epkanosa);
U —xapaktepHasi TOpU30HTAIBHAS CKOPOCTh;
L —xapakTepHbIii TOPU30HTAIILHBIN pa3Mep.

Crnenyer 3aMeTHTbh, 4TO JUISl MOJYYEHHUS Pa3MEPHBIX 3HAYEHUH KOMIIOHEHTOB CKOPOCTH
JBIDKEHUSI B PAacCMAaTPUBAEMOM BSI3KOM CJO€ HEOOXOIUMO ONpEAETHTh IMPOU3BEICHUS HUX
0e3pa3MepHBIX 3HAUEHUH Ha XapaKTepHyIo ckopocTh U.

CBoOosHasi TOBEPXHOCTh CJIOS  ONKCHIBACTCSA  CIEAYIOIUM U depeHIHaTbHBIM
ypaBHEHHEM B 0e3pa3MepHBIX IEPEeMEHHBIX [4]:

aZa = @ . [i(za3 aZa
ox ox

0z, %z,
a3

Oy

9 (3

)+5(Za )] 3)

[Tonyuennoe ypaBHeHue (3) sBIsSETCS KBA3WJIMHEHHBIM YpaBHEHHEM MapaOOJIMYEeCcKOro
THUIIa OTHOCUTENBHO QYHKIMH Z (X, V,1).

Pemenune ypaBHeHuss (3) mO3BOJISIET TOJAYYUTh KapTUHY M3MEHEHUs CBOOOJHOM
MOBEPXHOCTH PACCMATPUBAEMOIl CTPYKTYpbI, BBIYMCIUTH 3HAUEHHUS CKOPOCTEW JBIIKEHUS
MaTepHajIoB cJos 1Mo Gopmymam (2).

OueBHIHO, YTO HayalbHbIM ycioBueM (s t=0) ans pemieHuss ypaBHeHus (3) Oyaer
CIIEyIOIEe YCIOBHE:

A )

Za(x,y,O):ZO(x,y):e b [1 b ] (4)

Ota ¢yHkuusa (4) ompezenseT NEpBOHAYAIBHOE IOJIOKEHHE CBOOOJHON IMOBEPXHOCTH
paccMmarpuBaeMoro Bsizkoro cios. OHa monydeHa u3 gopmynsl (1) B pesyibTare mepexona K
0e3pa3MepHbIM NapaMeTpaM C MOMOILBIO CIIEAYIOIIEH 3aMEeHBbI:

Tak Kak paccMaTpUBAeTCsl CIIOM, TOPU3OHTANBHBIN pasmep kortoporo (L) moctaTodHo
OOJIBIION B CPABHEHHH C €70 BEPTUKATBHBIMU pa3Mepamu (), MOXKHO MPEANONOKUTh, YTO:

Z, — 0 npu ycioBuu x — oo, y — Foo. (5)
OTO 03HAYaeT, YTO B TOYKAX, YAAJICHHBIX OT IIEHTPa BO3BBIMIEHHOCTH (x =0 ), cBOOOJHAS

[IOBEPXHOCTD CIIOSl OYEHb OJIM3KO coBmagaer ¢ ropusontom (z =0). s yucieHHOro pacyera
MO>KHO paccMaTpUBaTh IPaHUYHbIC YCIOBUSI B CIEAYIOLIEM BUJIE:
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x=xd, Z(xd,y,t)=0; y==xd, Z (x,xd,t)=0. (6)

B nanHoMm ciydae 3HaueHHe d MOXKET ObITh BbIOpAaHO B HECKOJIBKO pa3 Oosiblie, 4em
0e3pa3MepHOe 3HAYEHHE MAKCHUMAaJIbHOM BBICOTHI BO3BBIIIEHHOCTH. JTO BBIMIOJIHSAETCS C LENbIO
npUOIMKEHHOW 3aMEHBI YCIIOBUS HA OECKOHEUHOCTH.

Wrak, momydeHHass cOBOKynHOCTh (hopmyi (3) u (5) oOpa3yer MaTeMaTHUYECKYIO MOJEIb
ITOCTaBJICHHOM 3/1€Ch 3aJ1auU.

Mamemamuueckas nocmaunoska 3aoauyu. Ha OCHOBE TIOJTy4YE€HHON MaTEeMaTHYECKON
MOJIETTM 3a/ladydl MOXeT ObITh CHOpMyTUpOBaHA MaTeMaTHUYeCKas IIOCTAaHOBKA 3aJadd B
clenyoleld pelakiuu: TpedyeTcsl HalTH Takoe pelleHHe ypaBHEHHS MapaboIMdecKoro TUma
(3), ynomieTBoOpsIOlee Ha4YaJbHOMY YCIOBHUIO (4) M rpaHu4HBIM ycioBusM (5). Pemenue
JTAHHOM 3aJ]a4M MINETCS B CISAYIOIIeH 001acTH:

{~o<x <y —o<y<40;0<t<T}.

3nece T - HEKOTOpBIM NEPUOJ BPEMEHH, KOTAA pPacCMaTpHUBAETCs NAaHHBIM IIpoLecc,
IPOUCXOSAIINNA C OIyCKaHHEM MaTepuanoB (IpyHTa) BO3BBIIEHHOCTH. [l 4uCieHHOM
peanu3anuy peleHus 3ToH 3aa4d BMECTO 3HaKa OECKOHEYHOCTH pacCMaTpUBACTCS HEKOTOPOE
KOHeuHoe uncio d. Torga obaacte HHTErpUpOBaHMs OyJET 3allucaHa B CIEAYIOIIEM BUE:

{-d<x<d; —d<y<+d;0<t<T}

W3-3a HenuHeMHOCTH ypaBHeHHS (2) aHAIUTHYECKOE pellleHHue JaHHOW 3aJauu
HEBO3MOXKHO, ITO3TOMY OHa JTOJDKHA OBITh pPelleHa YHCICHHO.

Jluneapuzosannas 3aoauya. JInsi BbIABIEHUS OOIIEH KapTUHBI MPOMUCXOJAIIETO Mpollecca
1eJ1ec000pa3HO paccMaTpuBaTh BHauajle 3a7ady B Oojee YIPOLIEHHON MOCTaHOBKE, KOTJa OHa
paccMmarpuBaeTcsl Kak JuHedHas. [lycTh uis mpOCTOTHI TMpEACTaBICHHS PEIICHUs 3aaadd
paccMmaTrpuBaeTcsi OJTHOMEpHBIN citydail. B TakoMm cirydae M3MEHEHHE CBOOOIHOW IMOBEPXHOCTH
paccMaTpuBaeMoOil  CTPYKTYpPbI (BO3BBIIEHHOCTH) MOXET OBITh ONHUCAHO C MOMOIIBIO
CJICTYOIIIETO YpaBHEHUS Mapabosimdeckoro tuma [4]:

2
oz, ., 8z,
— 4L =q°- - (7)
ot ox
2 o o
?)I[CCB KOS(I)(I)I/IHI/ICHT a CUHUTACTCs IIOCTOAHHOM BCIIMYMHOU u OIIpCACIICH KaK

ER _;
MIPOU3BEICHUE T -7

cpeonee *

Havanbhnoe ycnoBue (4) st HaHHOTO ciydas B Oe3pa3MepHBIX MEPEMEHHBIX OyaeT
3alKCaHo B CIEAYIOLIEM BUJE:

Z (x,0)=e ™ (1-2x%), (8)

Tak Kak b =1.
VpaBHeHne (6) WMeeT aHAJUTUYECKOE pEUICHUE, YIOBJICTBOPAIOINICE TIPAaHUYHBIM
ycnoBusM (5). 3aech MOKHO CHOPMYIUPOBATH CIAEAYIOIIEE YTBEPKICHHE.
Ymeepotcoenue. OOmee pelieHrne TaHHOTO JTUHEHHOTO YpaBHEHHUS MapaboIMvYecKoro TUIa
(7) Mo>xeT OBITH IPECTABICHO B CIEIYIOILEM BH/IE:
x2

B .2

— . =], 9
Jp@)’ p(t)] )

e p(t)=C+4-a’t, C u B —HeU3BECTHBIE TOCTOSHHBIE MHTETPUPOBAHHSL.

Z,(x,t)=

Jlist  oka3zaTenbCTBA OATOTO  YTBEPIXKACHUS BHAUYale JIOJDKHBI OBITH  ONPEICIICHBI
npou3BoaHbIe QyHKIMU Z (X,1):
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oz
- IepBasi IPOU3BOHAs 10 BPEMEHU a—t",
0’7,
- BTOpast POU3BOIHAA IO KOOPINHATE e
X
ITepBas npousBoaHas GyHKIMU Z, (x,7) 110 IEPEMEHHOHN ! MMEET CIeAYIOUIMI BUA:
o7z so_x 4 2
© —2¢°B-p(1) > e " [4—— +12— 3], (10)
ot p@) p(0)
a BTOpasi, IPOU3BOJHAS STOH (QYHKLUHH [0 NEPEMECHHON X 3allMCBIBACTCS B CICAYIOLIEM
BUJIE!
82 5 ,i x4 x2
“=2B-p(t) 2e " - [—4- +12- -3]. (11)
o 2P T

[MoxcranoBka ¢dopmyn (10) u (11) B ypaBHenue (7) AOKa3pIBaeT MPaBUIBHOCTH
yrBepxkaeHus. Cieayer 3aMeTUTh, YTO JaHHOe peieHue (9) MoxkeT ObITh PaclpoOCTPaHEeHO s
JIBYMEPHOTO CITy4Yasl.

Jlnsg  ompeneneHus YAcTHOTO pEIICHUs JaHHOW JMHEMHOM 3amaud  HEoOXO0IUMO
HCII0JIb30BaTh HaYaIbHOE YCJIOBHE (8§), KOTOPOE MPUBOJIUT K CIACAYIONIEMY PEIICHUIO:

1 _)‘zlzx2

1+4a’t

S e (12)
J+4a%) 1+4a’t

[TycTh Temeph paccMaTpHUBAIOTCS YaCTHBIC CIy4au, JUIS PA3IMYHBIX 3HAYCHHN Mapamerpa
a, IBTSIONIETocss  0e3pa3MepHON BEIMUYMHOW M XapaKTePU3YIOMIeH (PU3NIECKOE COCTOSHUE
paccMaTpuBaeMoro o0beKkTa. Brilie ObLT10 OTMEUEHO, YTO mapaMeTp a OOBEIUHSIET CICTYIONIHe
napaMeTpel: JAWHAMHYCCKANW KOIPQPUIIMCHT BS3KOCTH, XapaKTEPHBIE pa3Mephl, ILIOTHOCTh
MaTepHalia, COCTABIISIFOIINE PACCMATPUBAEMBINA OOBEKT.

Yacmuwiti cnyyai, koeoa a =1.I'pabuku ¢ynkuuu (12) mis pasnaudHbBIX MOMEHTOB
BPEMEHH ¢ JUIsl 3HAYCHHsI Oe3pa3MepHOro koddduimenta @ =1 MOryT OBITh TPEICTABJICHBI B
BUJIC CIICIYIONIETO PUCYHKA!

Z,(x,t)=

N

[aEy
~

=

Z e 1=0,5
c— = 1’0
) t=0,1
4 3 - 3 4
0-A
4 e A\ 4
6,6

ro

t=0; t=01, r=0,5 =1 nna3nauenus a=1.
Pucynox 2 — I[lonoxeHnne cBOOOIHOM TPaHUIIBI /1T MOMEHTOB BPEMEHHU
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Ecnu nepBoHavaabHYH0 HAWBBICIIYIO BBICOTY BO3BBIIIEHHOCTH MPHHATH 32 1 (B MOMEHT
BpeMeHH ¢ = (), TO ee 3HaUEHUs B CICAYIOIUX MOMEHTaX BpeMEHH OyayT CIEAYIOIIMMU:

t 0 0,1 0,5 1,0
Z 1,0 0,6037 0,1925 0,0894

max

Orcroga BUAHO, 4YTO CBOOOJHAS TMOBEPXHOCTH BO3BBIIIEHHOCTH OIYCKAeTCAd IO
neiicTBueM COOCTBEHHOTO Beca; BHayale CKOPOCTh OMYCKAaHUS JIOCTaTOYHO BBICOKAs, a 3aTeM
MIPOUCXOIUT CHUKEHHE CKOPOCTHU OITYCKaHUSI.

Yacmuouii ciyyaii, koeoa a =0,5. IlycTs Tenepb paccMaTpuBaeTcs ciiydaid, koraa a = 0,5.

B srom ciydae rpaduxu QyHkuuu Z, (x,f) UIA TeX K€ MOMEHTOB BPEeMEHH OymyT
CIIeIYIOLIMU:

No

kY
~

R

z —t=0,1
o]
& —t=0,5
1 t=1
4 3 ) 3 4
0,2
0,6

t=0; r=0]1; t=0,5 ¢=1 nna3uauenus a =0,5.

Pucynok 3 — I[Tonoxxenre cBOOOAHOM TpaHUIIBI AJI1 MOMEHTOB BPEMEHU

HauBriciiass BBICOTA BO3BBIIICHHOCTH HMEET CICAYIOIUC 3HAYCHHUA B CJICAYIOHIUX
MOMCHTAaX BPEMCHHU:

t 0 0,1 0,5 1,0
7 1,0 0,8668 0,5443 0,3536
max
3akjaouyeHue

Pa3paboranbl MareMaTH4ecKMe MOJENM MOCTAaBIEHHOW 3aJayu 00  OMyCKaHUU
BO3BBIIIEHHOCTH HA TIOBEPXHOCTH 3€MJIM IO/ BO3JCUCTBHEM CHJIBI TSDKECTH B CiIydae
YMEHbILIEHUSI TUHAMUYECKOT0 Kod(h(dUllMeHTa BI3KOCTU rpyHTa. Mcronp30BaHNEe CHIIbHOBS3KOU
MOJIENIN JIJIsl ONMMCAHUS MOJI3YIIETO ABMKEHUS TPYHTA U JOMYIICHUH «MEJIKOU BOIBI» TTO3BOJIHIIO
CO3/JaTh JIBa BUJIa MAaTEMaTUYECKUX MOJIEIEH JaHHOTO Mpolecca: JMHEeWHAs U KBa3WIMHEHHas
MOJIEIIH.
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Ha ocHoBe pa3paboOTaHHBIX MaTeMaTUYECKUX Mojenel Obutn  cPOopMyIUpOBaHBI
MaTeMaTHUYeCKUe 3a/a4yM, CBA3aHHBIE C PEIIEHUEM JMHEWHOIO0 M KBAa3MJIMHEHHOrO ypaBHEHHM
napaboIMYeCcKOro THUIIA.

[Ipencrarneno oOmiee aHATUTUYECKOE pelIeHUEe JIMHEWHOW 3anaun B Buje GpyHkiuu (9).
JUIsi KOHKPETHOM IIOCTAaHOBKHM 3a7a4d IIOJIy4eHBbl 4YAaCTHBIC PEIIEHUs Ul JBYX 3HAYCHUU
6e3pazMepHOro KodppHUIHUEHTa a, KOTOpbIe MPEJCTAaBICHbI B BUAE TpapuKoB (pUCYHKH 2 U 3).
W3 ananusa rpaduueckux NMpeiCTaBICHUN pelleHus 3aJauu CIelyeT, YTO B HauyalbHbIH epuos
BPEMEHU OITyCKAaHUE MPOUCXOIUT ObICTpEE, a 3aMeJUISIETCSl OHO C TEUCHUEM BPEMEHHU.

[Ipu onMHAKOBBIX 3HAYEHUSAX BCEX MApaMeTPOB, KpoMe TUHAMUYECKOro KoddduumeHra
BA3KOCTH, MEXIy O3THM MapaMeTpoM d M JUHAMHUYECKMM KO3()(UIMEHTOM BSI3KOCTH g/

CylIecTByeT oOpaTHasi MPOMOPIIMOHATbHAS 3aBUCUMOCTh. [[0ATOMY MeHbIllee 3HaYEHHE 3TOTO
napaMerpa 03HadaeT, YTO JUHAMUYECKU KO (UIIMEHT BA3KOCTU OO0JIbIIE; BO BTOPOM YaCTHOM
ciyyae KO3((QUIMEHT BA3KOCTH 4 BbIIE, YeM B IepBoM ciydae. CpaBHEHHME 3THX JBYX

YAaCTHBIX CJIYYaCB IMOKAa3bIBACT, YTO IIPU MCHBIIECM 3HAYCHUU AWMHAMHUYCCKOI'O KOB(b(bHHHCHTa
BA3KOCTHU MaTcpHraia OIMMyCKaHHUEC ITPOUCXOANUT 3HAUYUTCIIbHO, UYCM IIpU OOJIBIIIEM €0 3HAYCHUH.
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KEP BETIHJEI'I KbIPATTBIH AYBIPTIIAJIBIK KYIITIH OCEPIHEH TOMEHJIEY1
TYPAJIbI ECEIITIH MATEMATUKAJIBIK MOJEJII

3. K. Kypan6aes'

1 o .
Anmarel OHEPICTUKA JKIHC OalimaHbIC YHUBECPCUTCTI, Anmarsl K., KaSaKCTaH

Anoamna. Makana Xep OeTiHIeri KpIpaT TYPIHACTI KYPHUIBIMAAPABIH (DU3UKAIBIK KACHETTEPIHIH
e3repyiHe OaiyIaHBICTHI ayBIPTHAIBIK KYLITIH 9CEpiHEH TOMEH/CYiHIH MaTeMaTHKaJIbIK MOJENIH KypyFa
OalTaHBICTRI ©3CKTI MOcelNeHIH OipiHe apHamFaH. OChIHIANW MPOIECTI CUIATTAy YIIiH MYHIA aca KaTThI
TYTKBIPJIBI CYHBIKTBIH (PU3HUKATBIK MOJICNI Naiananburad. KypbUIBIMHBIH BEPTHKAIL OAFBITTAFbI OJIIIeMi
TOPU30HTAJb OAFBITTAFbl OJIIIEMMEH CAIBICTHIPFAH/IA OTE a3 OONFaH/IBIKTaH, MATEMAaTUKAIBIK TCHIEYJIIED
KYpacThIpy/ia THIPOJIMHAMUKA CAJIIACBIHBIH «Tasi3 Cy» JKOpaMaibl Heri3 00mabl. OChl )KOpaMaliJIbl Kacay
HOTHIKECIHIE KapaCThIPBLIBII OTBIPFaH JKE€P KYPbUIBIMBIHBIH JKOFaprbl OCTIHIH ©3repyiH CHUIAaTTalThIH
napabosia Tuminaeri anpQepeHIuanbIbK TEHJAEY alblHFaH. MaTeMaTHKaJblK MOJENbIH Heri3iHie
napa0oJjia TUIIHJAET] CHI3BIKTBIK JKOHE KBA3UCHI3BIKTHIK TEHJCYJICPHAl IIenIyre OaiaHbICTBhl €Ki
MaTeMaTUKaJIbIK ecell KoMblaraH. ChI3bIKTBIK €CENTIH aHAJTUTUKAIBIK HIEIMI TaObUIFaH; €CENTIH IIEIIMI
KapaCThIPBUTBIT OTBIPFAaH CYUBIKTHIH TYTKBIPJIBIFBIHBIH THHAMAKAIBIK KOd(DPUITUCHTIHIH 9pTYpIIi MoHAEPI
YILIiH yaKbpITKa OaiilaHBICTBI IpadUKaIbIK TYpAe OciiHeICHIeH.

Kinmmik ce30ep: MaTeMaTHKalbIK MOHIeNb, JKep KYPBUIBIMBI, KOIIKiH, TYTKBIPIBI CYHBIK,
CBI3BIKTHIK JKOHE KBa3MCHI3BIKTHIK MapadoJia TUIH/IET] TeHIEY, MATEMATHKAIIBIK, €CENTiH KOWBLTYBI.

MATHEMATICAL MODEL OF THE PROBLEM OF LOWERING THE ELEVATION ABOVE
THE GROUND UNDER GRAVITATION

Z. K. Kuralbayev'

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. The article is devoted to one of the topical issues - creation of a mathematical model of in
the earth surface change structure under the influence of gravity, when the value of flow characteristics of
its subsoils changes. To describe this process, a physical model of a strong viscosity fluid is used. Sliding
flow of liquid is considered under the assumption of the vertical dimensions of the structure in question
being small in comparison with the horizontal dimensions, the assumptions of "shallow water". Because
of this assumption, a parabolic-type differential equation to describe the change in free surface of the
earth structure under consideration has been obtained. On the basis of the obtained mathematical model,
two mathematical problems associated with solving linear and quasilinear equations of parabolic type
have been formulated. Analytical solution to the problem in a linear arrangement has been obtained;
solution is presented in graphs describing changes in free surface depending on the time for different
values of the dynamic viscosity coefficient of the strong-viscosity liquid under consideration.

Key words: mathematical model, earth structure, landslide, viscous model, linear and quasilinear
equation of parabolic type, statement of mathematical problems.
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MPHTH 94 (470)

H. P. I[)lcar(])apon1

1 .
ANMaTUHCKUI YHUBEPCUTET DHEPTETUKH U CBA3M, I'. AnmaTsl, Kasaxcran

JI. TPOLIKMIA — TAJTAHTJIMBBIN )KYPHAJIMCT, ITYBJIUIMICT,
PACXOKJEHUE MMOJUTUYECKHUX B3IJISI0B C B. JEHUHBIM

Annomayusa. J1. Tpoukuii ObT OT IPUPOIBLI OYCHb TAJAHTIMBLIM 4eJOBeKOM. Ele B 1oHOCTH OH
pemwl 1y ce0si HE TPaTUTh BpeMs, a HalpaBUTb €ro Ha ocBoeHHe Hayk. JKenaHue ObITH B LIEHTpE
BCEOOILEro BHUMAHMS M IIOYMTaHMs BCe BpeMs HoaxyecTbiBaeT ero. K stomy ciemyer no0aBuTh
KpPacHUBYIO BHEITHOCTb, XOPOILINE MaHEPhI, SICHYIO B 0OraTyro pedb, yMEHHE MOJHO OJICBaThCS — IIOUEMY-
Ob1 He monpoOoBats? Ho, rmaBHas 1enb €ro >KU3HU — PEBOJIOLMS, € OH MOCBATHT BCIO JKU3HB. bes
KoJIeOaHUI OH BCTYMaeT B PEBOIIOIMOHHYIO OOpPBOY.

B 1900 r. ero cceutaror B Cubupb. 31ech oH mpoOyeT cebs Ha TOMPHINE JKypHAIHCTA H
nyOomunucra. Ero TamaHTIMBBIE W SIpKME CTaTbd CTalIM M3BECTHBl Ha 3amaje. Bcex BocxumiaeT
OpPUTMHAJILHOCTh MBIIUICHUS] aBTOPA, €r0 CMEJOCTh, JKEIaHHE BCETa MMEThb COOCTBEHHOE MHEHHE U
BBICKa3bIBaTh, HEB3MPAs Ha JIMLA. DTa YepTa XapakTepa ChIIPaeT C HUM 3JIyI0 LIYTKY, BCE €lIe BIEpEIu.
Tanant nyOnuuucra ocodbeHno sipko nposiuiics B 1907-1914 rr., korga Tponkuii Obl IEpBBIM TTIABHBIM
penakropoMm razer «M3Bectus», «lIpaBmay», B 3TH K€ TOABI MOJUTHYECKHE B3MJISABI pacxomsaTca ¢ B.
JlennHbiM, 0 yem Tpoukuii OyeT ropbKo CoxaneTb. DTOMY IIEPUOLY U IOCBSILCHA JaHHAs CTaThs.

Knroueswie cnosa: pesoimonys, BOWHA, MapTus, 00ph0a, mpoJieTapuaT, Hapos.

[Tocne nopaxenust pesomtoruu 1905-1907 rr. JI. Tpoukuii B ynucie MHOTMX POCCUHCKUX
PEBOJIIOIIMOHEPOB OKAa3aJCsl B AMUTpaluu. B oTimunMe oT MHOTMX OH IMOJHOCTBIO M30aBJIEH OT
peleHust MaTepuaibHBIX podsiemM. OTel — KpymHEHIuil 3emiieBaenel] 1 SKCIopTep 3epHa Ha
fore Poccuu MONHOCTBIO B3s1 Ha cebsl colep)kaHUEe ChlHA M €ro ceMbd. MarepuanbHas
HE3aBHCUMOCTh JaBajla cBOOOAy mepeaBukeHuss 1o EBpome, 3aHATHSAM B BEAYIIHX
YHUBEPCUTETAX U JIUTHBIX OMOIMOTEKaX, BO3MOKHOCTH BCTPEYAThCs ¢ MHTEPECHBIMU JIFOJbMH,
BBIKOBBIBaTh M OOoramarh cBOil MHTEUIEKT. [IpUpoAHbIN TalaHT, TOMHOKEHHBIM Ha OTPOMHOE
TpyzaomoOue, xaxaa 3HaHUN BCKOpE CTaHyT TBEPJOW OCHOBOW Oynaylieil MOomynspHOCTH Cpeau
eBporneickoil 3auThl. OH HIMPOKO H3BECTEH KaK I'epOod PEBONIIOIMOHHBIX CTOJIKHOBEHHMH C
apusMom, mnpejacenatens cronuyHoro IlerepOypreckoro CoBera, mpekpacHbI opraHu3aTtop u
IIaMeHHbIH TpuOyH. CreayeT HaIloJIHUTh, 4TO eMy ObLIo Bcero 23 roga. OkazaBUIMCH Cpenu
TaKMX KPYIHBIX TEOPETUKOB Mapkcu3Ma, kKak [. [lnexanos, }O. Maptos, B. Jlenun u ap., JI.
Tpornkuii HepeaKo JIOBWI ce0sl Ha MBICITH, O TOM YTO OH He 00JiesieH crmocoOHoCTsMU. VIM OH HU
B 4eM He ycrynai. Ero oco0eHHO GecriokOMT OMacHOCTh MOTEPATh PEHOME IOHOTO JapOBaHMUS,
TAJAHTIUBOTO  MBICIUTENsI.  bosbmuHCTBO  Oworpadgo  JI.  Tpomkoro  crpaBeIIMBO
MOTYEPKUBAIOT, UTO JJISl HErO IVIABHOM >KM3HEHHOU 11eJbI0 ObLIa HE BJIACTh, HE CaMble BBHICOKHE
u oduuuanbHble TOKHOCTU (Kak, Hampumep, y M. Cranuna u B. Jlenuna), a goctumxenue
HEKOT0 MHTEJUIEKTYaJIbHOI'O MPEBOCXOJICTBA. Y CIEX CPeAM TaKUX MBICIUTENEH ObUT BO3MOXKEH,
HO HE Tak CKopo. A »kJIaTb OH He MokeT. OH ueloBeK AEMCTBUS, PEHIMTEIBHOr0, a €ro
HBIHEIIHEE OKPYKEHUE MPEAIIOUUTAIIO IEHCTBOBATh OCTOPOKHO.

Jlerko, 06€3 M3IMIIHUX LIEPEMOHUN BCTyIas B KOHTAKT C JIOOBIM, Ja)K€ HEMPUCTYIHBIM C
BUy aBropureroM, JI. Tpoukuil 3aBesl JOBEPUTENbHBIE M JAXKE IPYKECKUE OTHOILEHUS CO
MHOTHMHU JHiepamMu EBponeiickoro 1 MUpOBOTO COLUAN-IEMOKPATUYECKOTO IBUKEHUS, B YHUCIIE
kotopeix: K. lletkun, P. JlrokcemOypr, K. JIubkuext, A. bebens, B. Aanep, P. ['unsdepaunr, .
Mepunr, U. Annep, O. bepamreitn, [[. Maknonansa, O. baysp, X. Pakosckuit, ®@. [Tnarten, XK.
I'en, O. Banpepsensae, @. Typatu u 1.1. [loxkanyii, Hu oauH Apyroit OOIBIIEBUCTCKUN JIUAEP HE
MOXET TPEICTAaBUTh MOJOOHBIH CHUCOK 3HAakoMcTB. JI. Tpoukuii yxe B Hayale Beka
chopMUpOBAJICS B JIMYHOCTh TUIaHETApHOTO Maciitaba. OOIlieHue ke muaepamMu oboramiaiu,
HACBIIIAIM ¥ BBIKOBBIBAJIM YMEHUE MBICIUTh MaclITabHO, HEOpAUHAPHO. OH ObUI CBOUM B 3TOM
JIUTAPHOM OOIIECTBE MBICIUTENECH, €ro MEeHWIM 3a ONeCTAIMH yM, CaMOCTOSTENbHOCTh

72



Becmnux Aamamunckozo ynueepcumema ynepeemuxu u ceazu. Ne 4 (39) 2017

CYXICHHM, IMUPOKUIA KPYyro30p, CIOCOOHOCTH JeNaTh AAeKO UIYIIIE MOJTUTHYECKUE TPOTHO3BI,
UMETh COOCTBEHHOE MHEHHME M CMEJOCTh BBICKAa3blBaTh €ro, HE B3Wpas Ha Juua. bynyuu
tanaHTIuBbIM, JI. Tpoukuil OblT KpaiiHEe HEYXHBUMB, PE30K B OOIICHWH C JIOJbMH, KpaiiHe
KATerOpUYEH B XapaKTEPUCTHKAX, STOLIEHTPUYEH. DTHU YEPThl XapaKTepa, KOHEYHO K€, TOJIbKO
YBEJIUYHUBAIH PAJIbI €70 BParoB U CONEPHUKOB.

Bce oOmorpader JI. Tpomkoro or M. [loituepa mo JI. BomkoronoBa B OauH T0JIOC
XapakTepU3yIOT €ro «4elOBEKOM OOJBIION €BpOINEHCKONW KyAbTYpBI», OTMEYAIOT €ro
CIOCOOHOCTH K si3bIKaM. Paszbesxkas mo EBpore, oH MOT CBOOOIHO CO BCeMHU OOIIATHCS, BCIOAY
YyBCTBOBATh ce0s JOCTAaTOYHO KOM(OPTHO. DMHrpanus OTKphIBaja, KPOME BCEro IMPOYero,
OTPOMHBIE BO3MOKHOCTH JJIsi CaMOOOpa30BaHMsl, TPUOOIIEHUS K JOCTHKEHUSIM MUPOBOI HAyKH
U KyJIbTYPBI, TEMOKPATUYECKUM TpaaunusMm U T. 1. [Ipaktuuecku Bce cBoOomHOe Bpems JI.
Tpoukuii MPOBOAUT B pa3iuyHbIX (OHIAX, OMOIMOTeKaX, MPUHUMAET y4acTHE B 3acelaHusiX
pPa3IUYHBIX HAy4YHBIX OOIIECTB, TMOCEMIAeT JIEKIUU BEAYIIHX NPO(HECCOPOB KPYIMHBIX
eBporeickux y4eOHbIX 3aBefieHH. OH cephbe3HO 000raTui CBOM 3HAHHUS B 00JACTH MCTOPUU,
¢dmnocodun, GpuIoNIOrNN, NCUXOIOTUH, ecTecTBO3HAHMS. OHO BpeMs OH JIaXKe XOTell IKCTEPHOM
cIaTh DK3aMEH 3a Kypc BeHckoro yHHBepcuTeTa, HO €My OBLJIO jKallb TPaTUTh Ha 3TO
nparorieHHoe Bpemsi. byaymmii muaep o0magan AparoleHHbIM JapoM YUYUTHCS BCET/1a U Be3ze Ha
MPOTSHKEHUH BCEH KU3HMU.

[IpakTudeckyro peBomrolnoHHYI0 00pb0Oy JI. Tporkuii ycnemHo coBMeman ¢ pabdoToit
KypHAJIUCTA, MyOnuuucTa, nucatens. JlIs WILTIOCTpallMM CKa3aHHOTO MpPHUBEIEM IpUMeEp:
ocenbro 1905 r., B camblii pasrap peBomroruu, JI. Tpoukuii BcTan Bo riaBe ManeHbKoH «Paboueit
ra3eThl» U B KOPOTKUH CPOK MpeBpaTHIl ee B 00eBOM opraH macc. B TeueHrne HECKONbKUX JHEH
(") cymen monusats ee Tupax ¢ 30 1o 100 Teic., a yepe3 mecai 10 500000 sk3emruisipoB. C 13
HOs10pst 1905 1. Bo3rmaBwmi razery «Havamo» u TOOMIICS OrTymIUTEIBHOTO ycrexa. HamoMuuMm,
YTO (PaKTHUECKH MEPBBIM PeAaKTOpOoM ra3eTsl «M3ectus» takxe 0bu1 JI. Tpomkuii.

VY auHbIi OMBIT KYPHATUCTCKOW, OTYACTH PEAAKTOPCKOM, paboThl TOJIKHYN Tpoikoro Ha
PUCKOBaHHBIM SKCIepUMEHT. 31ech, B Bene, ¢ 1905 r. ykpaumHCKue couuan€-I1eMOKpaThbl
«Crnunka» Hanaguinu usganue razersl «llpaBna». OHa Biraumia kKajlkoe CyIIeCTBOBaHUE M3-3a
OTCYTCTBHSI KYPHAJIMCTCKUX CHJI, 4 TAK)KE€ MaTEPHAIBHBIX PECYpPCOB. TPOLKUI 3aropelscs uaeen
npeBpatuth «lIpaBay» Bo BHepakuMOHHYIO razery s padouux. B 1908 r. oH cTanoButcs
penaktopoM «lIpaBabi», co3maer penaknuoHHYO Koiuieruto B coctaBe A. A. Modde, C. IO.
CemkoBckoro, M. M. CkobGeneBa u nap. JI. Tpoukwii HaKOHEI-TO CTAaHOBHUTCS TJIABHBIM
peIaKTOpOM OOJIBIIOTO TIEYATHOTO OpraHaM U MOYKET OTKPBITO W HANPSMYIO MTPOIAaraHIupoOBaTh
CBOM B3MISIIBI B paboueit cpene. Tak HaunmHaercs ero comepHuuectBo ¢ B. WM. JlenunsiM Ha
JKYPHAITUCTCKOM MOTIPUIIIE.

[Tonauany cxBatka Obuia He B monb3y JI. Tpouxoro. Bo-nepsrix, y B. W. Jlenuna Obun
3HAYUTEIIEHO OOJBIINNA OMBIT PEAAKTOPCKON PabOTHI, BO-BTOPBIX, BOKPYT HEro ObLTH COOpaHBI
Oonee OMNBITHBIE SKYPHAJIMCTCKHE CHUIIBI, B-TPETbHUX, JCWCTBOBATA HaJakeHHas CeTh
KOPPECIOHIEHTCKUX MYHKTOB B Poccuu, B-4€TBEPTHIX, UMEIINCh MaTEPUAIbHBIE PECYPCHI U T. 1.
Ho sto He crpammino Tporkoro, 1 oH 6e3 mpoMeUIeHUs1 BCTYIUI B 60pb0y. Ycnex He 3aCTaBUI
ce0s nonro xnaatk: ero «lIpaBna» crana, HeCMOTpsl HA Maccy TPYJIHOCTENH OPraHU3alMOHHOTO U
(bUHAHCOBOTO XapaKTepa, yCIeuTHo KOHKYpHpoBaTh ¢ JIeHnHckol razetoii «IIponerapuii».

B. Jlenun nposiBiIsieT rOTOBHOCTh K HaJIakuBaHUIO oTHoeHui ¢ JI. Tpoukum. Teneps oH
MpUTrJamaeT ero K COTPYIHUYECTBY ¢ perakuuen OosbmieBuctckoro «lIponerapus». bwino
HaIlpaBJIEHO CIIENMAIIBHOE NHUChMO, MNoAnucaHHoe He B. JleHuHBIM, a KOJUIETHaabHO —
«Penmaxuus «I[Iponetapus». 310 ObUT CBOCOOPA3HBIN TAKTUYECKUI X0, XOTS B3aMMOOTHOIIICHHUSI
OblTn HeBakHbIE. B. JIeHWH moka3bIBaj, 4ToO pajay Jeina rOTOB IMOWTH Ha KoMmmpomucce. OmHaKo
M3 ATOM 3aT€W HUYEro He BBIILUIO. B. JIEeHMH monydmii KpailHe CyXOM M XOJIOJHBIA OTBET OT
cekperapst JI. Tpoukoro. B Hem rosopuinock 06 oTkaze corpyanuuectBa B «lIponerapun» B
«BUJY ero 60mb1IoN 3aHATHOCTHY. B. WM. JIeHHH B IpOCTH, CUYMTAET MOCTYIOK CBOETO COMEPHUKA
«I103€pPCTBOM» U HE CUYMTAET BO3MOXKHBIM MOJACPKUBATH JabHEHIIINE OTHOLIECHUS C MOA00HBIM
cyobpexToM. Ho ckBO3b 3TOT HAOOp MPUBBIYHBIX (Ppa3 HEBOIHHO MPOPHIBACTCS UCTHHHBIN CMBICIT:
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JlenuHa cTpamuT crpemieHre TpoIKoro cTaTh Bblle Oopromuxcs (pakuuid, OH 0MacaeTcs, 4To
TOT MOXeT cTtath o0benuauTeaeM PC/IPIL.

Hano neperstHyTh «0O0beIMHUTENS» Ha CBOIO CTOpoHY. HoBas mombiTka MpeAnpuHsTa
ocenbto 1909 r. Ee cyte B. U. Jlenun wactuuno packpeiBaer B nucbme M. II. Tomckomy, B
KOTOPOM TOBOPHUT O CBOEM JKEJIaHUHU MOMOYb TPOIKOMY «CaMbIM MCKPEHHUM oOpazom». B. .
JlenuH roTOB MpenocTaBuTh cyocuanu rasere «llpaBmga», ecnu pemakuus nepeeaer u3 BeHsl B
[Tapmk, a B ee cOCTaB Ha MAPUTETHBIX Hayaslax BOWUIYT OOJIbIIEBUKH. BBIMOIHUTD 3TH YCIOBUS
03HAYaJIO MOCTABUTH ra3eTy Noj NMoyHbIM KoHTpoib B. M. Jlennna, Ha uyto Tponkuii, KOHEUHO
e, He momen. biok BHOBb He cocrosuics, HO Ha 3ToT pa3 B. U. Jlenun He 0coOEHHO
pacctpoucs: «IloHATHO, 4TO coaepkaTh HE MapTHHHYIO, @ TPOLKUCTCKYIO Ta3eTy B APYroM
ropojie Mbl HE B COCTOSIHUHU. TPOIKUI XOYEeT He MapTUIO0 CTPOUTH BMECTE C OOJBIIEBUKAMH, a
co3mathk cBor (ppakuuto. Uto xk, - mycTh nonpodyer! «CBoel» (pakiueld oH 0TOObET KOe-KOTo
y MEHbIIeBUKOB. HemHOro y Hac, a B KOHIIE KOHIIOB HEM30€XKHO NpHUBEAET pPabOYHX K
oompiieBu3mMy» [1:209].

Honynspaocts «lIpaBab» cpenn pabounx Poccum Obita orpoMHOW. DTO  KpaiiHe
6ecriokout B. W. Jlenuna. OH npuHUMaeT Mepbl, YTOOBI 3aAyIIUTh TazeTy. [Ipexne Bcero, 3To
npekpainienue cyocuanii mo nuauu LK PCIPII. U BTOpoi#i mar — u3ganue mogo0HOM ke ra3eThl
noxa HazBaHueMm «Pabouas razeta». Ho arta 3ares okaszanack HeynauHoil. K Tomy ke B siHBape
1910 r. Ilnenym LK PCHPII nmpunumaer, Bompeku noszuuuu B. V. JleHuHa, pemieHue o
¢unancupoBanun «lIpaBaei» [2:168]. OnmnHako, JleHWH He TpeKpaliaeT IMOIMBITKA MPSIMOTO
ynymenus «IIpaBasl», HO, y4uThIBas €€ MOMYJSPHOCT, B pabouuMx paioHaX, MPUXOIAUT K
IPOCTOMY, HO TeHHanbHOMY pemieHuio. B mae 1912 r. B IlerepOypre m3maer CBOIO rasery
«[IpaBnay. Ilponsonuio, Kak ckazaau Obl B HAIIM JTHHU, OECIEPEMOHHOE MPHUCBOCHHUE UYXKOTO,
packpydeHHoro Openpa. JI. Tpouxuii BBICTYNUI € pe3KUM OOBHHEHHMEM OOJbBIIEBUKOB B
IPUCBOEHUHU HA3BaHUS €0 BEHCKOH ra3erhl. JTO ellie OoJbIe OCI0XKHUIO €ro OTHOIIeHus ¢ B.
JlennnpM. [lumem 06 3TOM CTOIB TOAPOOHO, YTOOBI MOKA3aTh, YTO CTPACTH BEHCKOTO TEPHOIa
pazKuraJmceh He ToJabko ogHuM JI. Tpoukum. B. U. JleHnH He ycTynan B CXBaTKe M HE Ka3ajcs
UJealbHbIM, KAKUM €T0 PUCOBAJIU B COBETCKYIO JIOXY.

B Benckuii nmepuon JI. Tpoukmii 3HAYUTENBHO BBIPOC KaK TEOPETHK, IOJIUTHK H
xKypHanucT. B centsaope 1912 r. razera «KueBckasi MBICIbY MPEATIOKUATIA €My HAIHUCATh CEPHUI0
cratedl o bankanax, rae Torga CKiaJplBanach CIOKHAas CUTyalus. Pasropenuch cnopel BOKPYT
TypeUuKOl NpOBUHIMU MakenoHusi, Ha KOTOPYHO NPETEHIOBalM Cpa3y TpPU TOCYAApCTBa:
Bonrapus, Cepbust u ['penus. 3a ux cniunamu ctosin Poccusi, ABctpo-Benrpus, Aurnus, ubu
MHTEPECHl COILTUCH 37iech, Ha bankanax. Boennsie aeiicTBust Hayanuchk B okTsiope 1912 1., 310
Obuta Tak HasbBaeMas repBas bankanckas BoitHa. B nmexabpe 1912 r. Cep6us, bonrapus n
['penust 3axBaTunm Bcro MakenoHUIO, HO BCKOPE COIO3HUKU MEPECCOPUTIUCH U B UTOrE B UIOHE
1913 r. navanace BrOopass bankanckas BoitHa. Temepp yxe mnpoTtuB bosrapuu BBICTYNHIN
Cepbust, I'perusi u YepHoropusi, mozxe K HUM mnpucoeuHwiuch Typrus u Pymbiaus. B
pe3ynbrare Makenonuto noaemiu Cepoust u ['penus, a bonarapus norepsina Hosyro o6pymxky.

Bot 00 aTux crnoxsbeix mnpobnemax c¢ bankanckoro teatpa OblIo HampasiieHo Oonee 70
MaTepuasoB, B HUX aBTOP MPEBOCXOIHO OMKCAN HE TOIBKO X0/ COOBITHIA, HO M MX MIEPCIIEKTUBHI,
BIIOJIHE OOOCHOBAaHHO 3aTPOHYB NpoOJIEMY «3auMHIIUKa BOWHBIY. Poccus Bcerga umena
uHTepechl Ha banmkanax, 3amummiana OpaTheB-CIaBsiH, HO MapaJOKC 3akKI0Yalics B TOM, YTO
«Oparymku» B 000UX MUPOBBIX BOWHaX BoeBasiu nmpoTuB Poccun. B memom corpynuudectso JI.
Tpoukoro ¢ «KHeBCKOH MbICIBIO» ObUIO TUIOJOTBOPHBIM, XOTS M 37€Ch He obouuioch 0e3
OOJBIIKMX M MaJIbIX CKaHJAJIOB. JTO CBA3aHO ¢ MombITKOM JI. Tporkoro o0beKTUBHO OCBELIAThH
coObIThs. [Toka OH CTOST HA CTOPOHE FOKHBIX CIIaBSH — BCE OBLIO HEIJIOXO0, HO KaK TOJIbKO OH
BCTAJI Ha CTOPOHY TYPOK — 3TO BBI3BaJIO MpoTecThl B bonrapuu, Cepbun, Poccun u Ykpaune.
OnHako 9TO HE 0COOEHHO OecroKOMJIO TpPOIKOro, OH BCETNa W Be3[e ObLT TOTOB BECTH OO
MIPOTUB BOMHCTBYIOILIETO HAI[MOHATN3MA.

B penax mnucarenbCKkuX, KYpHaIUMCTCKUX mo3uumd W B3nsiAsl JI. Tpoukoro mano
nepeceKanuch ¢ TuHuer OonbineBUKkoB U B. M. JlennHa, yero He cKakellb O TaKOW JETUKAaTHON
chepe, Kak OTHOIICHHS BHYTPH M MexnapTuitaeie. B Benckuit nepuon JI. Tpoukuit mpomomkaet
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OamaHCUpOBaTh MEXAYy OOJIbIIEBUKAMH ¥ MEHBIICBHUKAMH, WBITACTCS IMOJA  JIO3YHTOM
o0beMHEeHNsT CcOo37aTh COOCTBeHHYIO ¢paknuio. KoHedyHo ke, emMy HyXHa COOCTBEHHas
HoJuTHYECKass opraHuzauusa. Ho CIUIOTUTH €IMHOMBIIUIEHHUKOB TPYAHO, KaXJIOMY XOYETCS
CBITPaTh CBOIO POJIb O KOHIIA, MEIIAIOT aMOWIIMH, 3aMeIIaHHbIe Ha YMUTPAHTCKON ckioke. K
3TOMY cleayeT n00aBUTh OTpUllaTelbHble 4epThl xapakTtepa JI. Tpormkoro: HemomepHoe
TIIeCNIaBUe, BHICOKOMEpPHUE, HETEPIIUMOCTh U CapKa3M IO OTHOIICHHIO K OKPYKaIOIIUM, €IKHe
xapakTepucTuky. [lombITku OanaHCHMpOBaTh Ha MPOTHBOPEUYHSIX BEAYT K OCCIPHUHLMITHOCTH,
OBICTPOI CMEHE B3TJIAA0B. Takoe MmoBeieHue MPUYMHOXKAET HEe JPY3€id, a Bparos.

OcobenHo obOoctpsrorcss otHomenuss ¢ B. WM. JlemnneiMm. OO6a He kalewT
YHUYIDKUTEIBHBIX SMUTETOB B apec Apyr Apyra. Tpoukwuii o6BuHsAeT JIeHHHa B y3yprnaTopcTBe,
OH OTBEPraeT €ro HE «IO0 YacTsAM, a LEeIUKOM». «JIpsHHas CKJIOKa, KOTOPYIO CHUCTEMATUYECKU
pazkuraeT cux nen mactep JIeHuH, 3ToT mpodecCHOHaTBHBIN AKCIUTyaTaToOp BCSIKOH OTCTAIOCTH
B PyCCKOM pabouyeM JIBM)KEHHUU... Bce 31aHue JTeHMHU3Ma B HACTOSIEE BpeMs MOCTPOEHO Ha
KU M (panbcudukanmy 1 HeceT B ce0e sIIOBUTOE Hayallo COOCTBEHHOTO pa3iiokeHus» [3:71-72].
He xanes camontobusi, cBOOOJHO ONEpUPYET BHIPAKEHUSIMU: «T1oJieMuueckas mBabpa» Jlenuna,
«HE XBaraeT THOKOCTH MBICINY, «PACHyLICHO-IEMAaroruyeckue CTPOKH», <JICHUHCKHE
3aKIIMHAHUSA», «OKPUKW», HE «yOelauWT, a YTOMHUT 4YHTarens Bcedl d3Toil  dumocodueit»,
«IMAJIEKTUKE HEeYero Aenath ¢ ToB. Jlenunsim» [4:68-69, 73-78].

Capxkazma B agpec JI. Tpoukoro He xanen u B. W. JIenuH, 10cTaTOYHO MPUBECTH TAKUE
€ro XJIECTKHE XapaKTepucTHkH, Kak «Mynymka Tpoukuit» [5:390] nnm Bot 310: «Beerna paBex
cebe — BWISIET, XYJIbHUYAET, MO3UPYET KakK JIEBbI, NOMOraeT IpaBbIM, IOKAa MOKHOM.
CrnoBecHasi TOJIeMHUKa BBI3BIBAET OTKPBITYIO BpaXIy M MPOTUBOACHCTBHE B JIOOBIX
OopraHM3alMoHHbIX Bompocax. Tak, BecHoil 1912 r. B. U. Jlenun nposogutr VI Ilpaxckyro
napTKOH(epeHInio, a B npotuBoBec eii B arycre 1912 r. JI. Tponkuii B Bene opranusyer tak
Ha3bIBaeMbIi ~ ABTYCTOBCKHH  OJok, mo3xke B 30-ple TOJYyYMBIIMH HAMMEHOBaHHWE
«AHTHUIAPTHHHBIA OJIOK».

B mnocneoxtsopeckuii mepuon JI. Tpoukuit Oymer MCKpEeHHE COKaleTh O CBOEM He-
oomnbiieBusme 1907-1917 rr., aHTUIIEHUHCKUX BBICKA3bIBaHUSIX TOTO nepuoja. Ho ckazanHoro u
CIENaHHOTO He BepHelb. Bee 310 emie OyneTt ucnonb3zoBaHo M. CTaluHBIM U €ro OKpY:KEHHEM
npotuB JI. Tpouxoro. Onu Bo3BeayT JIeHnHa 10 poju HOBOTO MECCHH, CJIOBA U Jejla KOTOPOIo
HEIpepeKaeMbl, a BCE CKa3aHHOE IIPOTUB HETO OOEPHYT B MPEAATEILCTBO U HECMBIBAEMBIH I'peX.
JI. Tpoukoro 3a0pioT JleHuHbIM 10 cMepTu. CerogHsi COBEPIICHHO OYEBHAHBI OMIMOKH U
npocuetsl B. . JIeHnHa, 1OCTaTOYHO HA3BaTh €ro OTKAa3 OT PEBOJIIOIMOHHOIO IUIKOpaIu3Ma,
KOTOpBIM CTal HCTOKOM MHOruxXx Oex B rpsaymeM. B. JIeHMH CKenTHYecKHM OTHOCHIICS K
BO3MOXXHOCTH JIEMOKPATHUYECKOTO PEUICHHs COIUATbHO-MOIUTHYECKUX MpoOiieM, OH ObLT 3a
CUJIOBOE pEIIeHHE BOMpPOCa, €ro He Myrajo Hacujue, OH HAacTauBal Ha TOM, YTO PEBOIIOIHS
MO’KET OOEAUTH TOJILKO BOOPYKEHHBIM ITyTEM.

Ux cyan0b1 OyayT nepecekarbes 6onee 20 net. [leproandecku oHU OyAYT TO COIO3HUKAMH
U eIWHOMBIIUIEHHUKAMU, TO HEMPUMUPUMBIMH BparaMi, pacXoKICHHS OyayT TJaBHBIM
00pa3oM B TaKTUYECKHX BOMpPOCax, HO o00a OymyT Oe33aBETHO CIY)XUTh OJHOMY U0y —
Pepomtonin. B atoit cBsaske Ne 1 Oymer B. U. Jlenun, Ne 2 — JI. JI. Tpoukwuii. UmeHHno onu
BJIBOEM CO3JaAyT TOTAIUTAPHYIO CUCTEMY, III0JaMHU KOTOpoi Bocnoab3yercsa M. CranuH.
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JI. TPOLIKHUM — IAPBIH]IbI )KYPHAJIUCT, ITYBJIAUCT,
B. JEHUHHin CASICU KO3KAPACTAPBIHAH AJIINAKTAYbI

H. P. I:xarapos’
1 o .
AJIMaThl 3HEPreTHKa JKoHe OalIaHbIC YHUBEPCUTETI, AMaThl K., Kazakcran

Anoamna. On xac Ke3iHEH 63 yaKbIThIH OOCKa ©TKi30el, FhUIBIMMEH aiHaJIBICHIN, OUTIM ayra
xyMcaraH. KenunimikTiH opracsiHaa OOJbII, YHEMI Hazapa *Kypy YILUiH ©3iHJi KUl KaMIIbUIal OThIPFaH
ChIMOATTHI KOPKiH, KOPKEM TiJl OAMJIBIFBIH MEH HICHICH IITIH, COH/II KHiHe Oily eHepiH OoJjica, Here e3iHi
caH KbIpbIHHAH Oalikam kepMecke. bipak eMipiHiH 0acThl MakKcaThl PEBOJIIONMS OOJFaHIBIKTAH, Oap
FYMBIPBIH COFaH apHaraH. Enn ofimanGacTaH peBONIOIMSITBIK KYPECKE apabICHITT KETeIi.

1900 x. onsr CiGipre xep aymapsuiabl. Col sxepae OipiHII peT KypHAJIUCT, MyOIHUIIUCT peTiHae
e3iHiH OarbIH chiHam kepei. OHBIH JXKapK €TKeH JapbIHIbI MaKajlalapblHBIH JaHKbI baThicka ga xeTei.
ABTOpJIBIH epeKIlie Oh-epici, jka3y CTHIIIHIH epKiHAIrT MEeH OaTBhUINBIFBI, SpPKAIIaH O3iHiH JKeKe MiKip/e
00Ty KacheTi )kKoHe Jie OHBI IMTeHere Kapamai Typa, alliblK alTybl 0opiH TaHFAIABIPALL. by Typamisi
MiHE3 ©3iHe KeJemleKkTe oy Tamaid 300amaH Tyrbizansl. 1907-1914 xox. «M3Bectusi», «lIpaBma»
ra3eTTepiHiH TYHFBII 0ac pemakTopbl OonraHna, TpPOUKHIIH KapKbIpaFaH MyOJIWIMCT AApPBIHBI TOJBIK
AlIbLUIIEL.

Kinmmik ce30ep: peBOIONUS, COFBIC, TAPTHS, KYpeC, TPOJIeTapuar, XajblK.

L. TROTSKIY - TALENTED JOURNALIST, PUBLICIST,
THE POLITICAL DIVERGENCE WITH V. LENIN’S VIEWS

N. R. Dzhagfarov'

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. L. Trotsky was by nature a very talented person. As early as being young he decided for
himself not to waste time, and spend it to master the sciences. A desire to be in the center of attention and
honor urges on him all the time. It is necessary to mention his being handsome, with good manners, clear
and rich speech, ability to be well dressed in style why not to try it? But, his primary objective in life was
a revolution, that he devoted all his life to. Without hesitations he takes up a revolutionary struggle.

In 1900 he was exiled to Siberia. There he ventures himself as a journalist and publicist. His
talented and bright articles become famous in the west. People were delighted by his original way of
thinking as an author, bravery and desire to have his own stand point, to speak to any person. This
character trait played a wicked joke on him afterwards. His talent of a publicist especially became bright
in 1907-1914, when Trotskiy was the first editor-in-chief of the newspapers "lzvestiya", "Pravda”, at the
same time his political ideas were different of V. Lenin’s opinion, that he world bitterly regretted then.
The article is devoted to that very period of history.

Key words: revolution, war, party, struggle, proletariat, people.
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MPHTH 14.35.07: 16.31.51

P. A. I[()CMaxaHOBa1

1 .
ATNIMaTUHCKUI YHUBEPCUTET SHEPTETUKU U CBsI3H, I'. AnMaTsl, Kasaxcran

UT'POBBIE TEXHOJIOTMH B IMTPOIIECCE SAA3bIKOBOM MO OTOBKHA
CTYAEHTOB TEXHUYECKOI'O BY3A (U3 OIIBITA PABOTDI)

Annomauus. B cratbe paccMaTpuBaeTCs BOIPOC 00 HCIIOJIb30BAHUU UTPOBBIX TEXHOJOTHH Ha
MIPAKTUYCCKUX 3aHATHSAX MPO(HECCHOHATBHOTO PYCCKOTO SI3bIKA MPU OOYUCHUH CTYICHTOB MHXKCHEPHOM
crienanbHOCTH. OTMEYaeTcs, 4YTO pOJIeBBIC WIPHI HAIEJICHBI TJAaBHBIM 00pa3oM Ha pa3BUTHE
COIMOJIMHI'BUCTHYECKOW KOMITETCHIIMA OOYYaONUXCs, TaK KaK UMEIOT KOMMYHHKAaTHBHO-CHUTYaTUBHYIO
HarpaBieHHOCTb. [IpuBOAMTCS KOHKPETHBIA MpPUMEpP U3 JIMYHOTO MEAArOTMYECKOro OIbITa aBTOPA:
cuenapuii 3aaatus «Cyn Han TposHOM» A CTYyIEHTOB CENHATbHOCTH «CHCTEMBI MHPOPMAIIMOHHON
6e3omacHocti». [loguepknBaercs, 9T0 B XO/Ie POJIEBOM WTphl OOyUaIONIHecs IEMOHCTPUPYIOT 3HAHWE
TEPMHUHOB MH()OPMATUKH, TIPABKJI JICJIOBOTO 3TUKETA, a TAKXKE BJIaJICHUEC HAaBBIKAMHU MPO(ECCHOHATHLHOTO
obmiennst. B 3akirodueHune nemaeTcss BRIBOI O TOM, 4To pojeBas urpa «Cyn Ham TpossHOM» mo3BOIHIA

AKTHBU3UPOBATh AYJAMTOPUIO, W HMMHUTAIMS «CyJa» — OTO HE pa3BICKATEIbHOS MEpOIpHUsITHE, a
3 PeKTUBHOE CPENCTBO (POPMUPOBAHUS HABBIKOB YCTHOW W MHUCHBMEHHOW MPOGECCHOHATBHOW peun
oOyJaronuxcs.

Knroueesoie cioea: urpoBas TCXHOJIOI'HA, poJjieBas urpa, SA3bIKOBast ImoATOTOBKA,
HI/IHI‘BOHpO(l)eCCI/IOHaJ'IBHaSI KOMIICTCHIIHA.

W3BectHO, uro muciumnHa «lIpodeccnoHanbHBI pPYCCKHi SI3BIK» HampaBiieHa Ha
(dbopMHpOBaHHE JMHIBONPO(ECCHOHAIBHOM KOMIIETCHIIMU OOY4YalOUIMXCsl, HHTErpupyromen
OOIIEKYJIbTypHbIE, HMHTEIUICKTyalbHbIe, COLMAIbHbIE H  MNpPO(ecCHOHAIbHBIE KayecTBa
cneuuanucra. bakamaBp  1OMKEH  CBOOOJHO — BIIAAETh  CIEUUAIBHOW  JIGKCUKOM B
npodeccuoHambHONH cdepe, TOHUMATh 3HAYEHHWE TEPMHUHOB, YMETh AHAIM3HPOBATH W
IPOAYLIMPOBATh HAayYHO-TEXHUUECKUE TEKCThI Ha BTOpPOM (pycckoMm) ssbike. IIpemnonaBaTenu-
CIIOBECHUKH TIBITAIOTCS HAWTH Hamboisiee 3PQPEeKTUBHBIE METOABI U MPHEMbI MPOPECCHOHATHLHO
OPUEHTHUPOBAHHOW  S3BIKOBOM  IOATOTOBKM  CTYINEHTOB  TeXHHMUeckoro By3a. Cpenu
MHHOBAIIMOHHBIX TEXHOJOTUN OOYy4YEeHMs, HCIOJIb3YEMBIX MPENOJaBATEISIMU PYCCKOTO S3bIKA,
BBIICIISIIOT U UTPOBBIE TEXHOJIOTHU.

HecomuenHo, npo0iema npuMeHeHUs! UTPOBBIX TEXHOJOTUI B 00pa30BaTEIbHOM Ipoliecce
He HoBa. B. A. CyxOMIMHCKUH yKa3bIBaJl, 4YTO «0€3 UIPbl HET U HE MOXET OBbITh IMOJHOLIEHHOTO
U YMCTBEHHOro pa3Butus. Mrpa — 3To wuckpa, 3axuramomias OFOHEK MbITIIMBOCTU U
mob6o3HaTenpHOCTHY [1:33]. B memarornueckoil Hayke ()@HOMEH MIPbl pacCMaTPHUBAETCS Kak
«CIOCO0 OpraHu3alvy BOCIUTAaHUSA M OOYYEHHs, KaK KOMIIOHEHT MeIaroru4ecKoi KyJbTypbI»
[2:142]. UrpoBble TEXHOJIOTUU CTUMYJIUPYIOT MOTHUBALMIO CTYJEHTOB K OOYYEHHIO, a TaKKe
CIOCOOCTBYIOT ~TMEPEeBOJy IACCUBHBIX 3HAaHUM B YMEHHUS, NPEJOCTaBISIOT UIMPOKHE
BO3MOKHOCTH Ul TBOPYECTBA, (POPMUPYIOT HEOOXOIUMBIE B COLMAIBHOM HapTHEPCTBE
npodeccuoHalbHble M COLMAIbHO 3HAUYMMBIE JIMYHOCTHBIE KadecTBa. Kpome Toro, mpasuiia
UTPBI, SBJISSICH CIOCOOOM Iepeadyn U YCBOCHHUS COLMANBHOIO OMbITa, TPEOYIOT OT 00ydaeMbIX
BBITIOJTHEHUSI OMNPEJIEICHHBIX HPABCTBEHHO-3TMUECKUX HOPMATHBOB MapTHEPCKOro OOLICHMUS,
B3aUMOJICHCTBUS U MIOBEJCHUS.

Urpsl uMuTanmoHHoro xapakrtepa (ydueOHO-pojieBble, Y4eOHO-/IeJIOBblE U Jp.) B
HauOoJbIIeH CTENEHH OTBEYAIOT COBPEMEHHBIM TPEOOBaHUSAM y4yeOHOro Mpoliecca, YCIHEIIHO
HCIIOJIb3YIOTCS B O0YYEHHH CTYJEHTOB Ka3aXCKOW ayAUTOPHH MPOo(ecCHOHATbHOMY PYCCKOMY
s13bIKy. PoseBble UIpbl TO3BOJISIFOT 3aMETHO aKTUBU3MPOBATh PEUEMBICIUTEIBHYIO JEATEIBHOCTD
oOyuatomuxcs. Bwmecte ¢ TeM IMAAKTMYECKME MIPbl  JAENAlOT Mpolecc oO0ydeHHs
npoeCCUOHATBHOMY PYCCKOMY SI3BIKY JIMYHOCTHO 3HAYUMBIM JUIS CTYAEHTOB, TaK Kak
SIBJISTFOTCSA hopmoii MMHUTAMOHHOTO MOJIETTUPOBAHUS YCIIOBUU MPEACTOSAEH
npodeccuoHaibHON AestenbHocTU. [lo onpenenennto P. C. AnmaToBoii, «poJieBas urpa — 3TO
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oOyuyeHue uepe3 OOLIEHHE, TA€ OCYLIECTBISETCS TPYNIIOBOE B3aUMOJICHCTBUE Ha OCHOBE
AKTUBHOH JI€ATEIbHOCTH YYAaCTHUKOB, MPUYEM OCOOBINA aKIIEHT JIeJIaeTCsl Ha CAMOCTOATEIbLHOM,
MHHUIIMATUBHOM XapakTepe jaesTelbHOcTH B urpe. Cama wurpa COCTOUT U3 MPOOJIEMHBIX
CUTyaIui, 00beAMHEHHBIX OOIINM CIOKETOM U 001Iel yaeOHoH 1enbio» [3:17].

PosieBbie UTpHI 1al0T BO3MOKHOCTh Pa3BUTh Y CTYJCHTOB HABBIKU SI3bIKOBOTO OOILICHUS U
MO3BOJIAIOT UM MAaKCHUMAaJlbHO IOJIHO BbIpa3uTh cebs. KpoMe TOoro, oHu HaleleHbl TJIaBHBIM
o0pa3oM Ha pa3BUTHE COLMOJUHTBUCTHYUECKOW  KOMIETEHIMH, TaK Kak  HMEoT
KOMMYHHUKaTHBHO-CUTYaTUBHYIO HAIPaBICHHOCTH, TO3TOMY Ha UTPOBBIX 3aHATHSIX KaK CyOBEKT
peuu BBICTYMaeT He NpenojaBareib, a cTyaeHT. OueBHAHO, UCIOIb30BAaHUE POJIEBBIX HIP
ABIIIETCS BeChbMa MPOAYKTHBHBIM B IpOIECCEe MpEenojaBaHusi Mpo(hecCHOHATBLHOTO PYCCKOro
A3bIKa CTYJACHTAM MH)KEHEPHBIX crenuanbHocTed. Tak, ombIT mpoBeneHus 3aHATUs-Urpsl «Cya
Hag TpostHOM» NIl CTYIEHTOB crenuaibHocTH «CucTeMbl MH(GOPMALMOHHONW 0€30MacHOCTH
CBHJIETEIILCTBYET O TOM, YTO MMEHHO B UIpe BCErJa €CTh MECTO MHTEPAKIMU (KaK B CHUCTEME
«pemnojaBaTeNib — CTYACHT», TaK U B CHCTEME «CTYAEHT — CTYyIeHT»). B cBsi3u c stum
«aKaJeMH3M BY30BCKOTO 3aHATHS B OIPEICIICHHOW CTEMEHU [OTOJIHSAETCS CHTYaTHBHBIMU
KOMITOHEHTaMH, TIO3BOJISIIOIIUMHU Pa3BUTh YMEHUS W HAaBBIKM HECTAaHAAPTHOTO pEIIeHUs
y4eOHBIX 3a71a4, a TAK)Ke DJIEMEHThI KpUTHUECKOTO MBIIIIEHHs» [4:176].

3aHatue B opMe UIrpbl UMENO KOHKPETHbIE yueOHbIE IIeNH, CBSI3aHHBIE C MOBBIIICHUEM
KOMMYHUKAaTHBHOM KyJIBTYyphl OyIOylmMX WHXeHepoB-uH(opMaTHKoB. WrpoBoe 3aHsTHE
npenBapsiia  Oonbliiasi TOArOTOBUTeNbHass paboTa. CTYAEHTHI CaMOCTOSITENBHO —HCKalld
MaTepuaigbl U HAaNWCaHWs CLEHapusi WIpbl. BBUIO TPOBENEHO CIENHMaabHOE 3aHSATHE-
MacTepcKasi, Ha KOTOpOM 0Oydaroluecs: KOJUIEKTUBHO MUCANIM CLIEHAPHIl UTPBI U PENETHPOBAIN
pomu. IlpemomaBarento MPUIIIOCH UCIONHATH POJb KOHCyJabTaHTa. (Huke mpuBeneH TeKCT
CIieHapus).

CueHnapuii Urpbl

JeitctByromue nuua: noacyaumsiid (Bupyc Tposin), notepnesmmii (Hoyroyk HP 255 GS),
IPOKYpOp, CyIbsi, aABOKAT, cekperapp, caujerenu (USB nakonutens Transcend, Visual Studio
2010, AntuBupyc ESET 2017, HoyrOyk Lenovo ideapad 300, Google Chrome), crapmmna
MPUCSKHBIX, IPUCTAB.

Cexperaps: [Ipomy Bcex Berats! Cyn uaer!

Cynps: 3apaBcTByiiTe, npoiny Beex cecTb. CyneOHoe 3aceiaHie OObSIBISAETCS OTKPBITHIM.
PaccmatpuBaercs yronoBHoe aeno mno oOBuHeHHIo Bupyca TpositHa Bo B3ioMme, Kpake U
YHUYTO)KEHUHU HECKOJIBKUX Mporpamm. CekpeTraph, BCe JIM yYaCTHUKU Ha MecTe?

Cekperapp: Bama udecth, Bce CBHJETENM SBUINCh M OKHUJAIOT BBI30BA B KOPHJIOPE.
[TpucsxHbIe BBIOpAIN CTAPIINHY U TOTOBBI K IPUHATHIO IIPUCSTH.

Cynpsi: Xopomio, Omaromapro Bac. VYBakaembie mpucsikubie 3acemarenu! Ilpomry
OTJIACUTh, KTO U30paH CTAPILINHOM.

CrapmnHa: Bamia yecTb, OTKPBITBHIM I'0JIOCOBAHUEM CTapUINHON MPUCSKHBIX W30paH s.

Cynpst: Capurecs. Cyn ycTaHaBIMBAET JIMYHOCTh NOJACYIUMOro. Beranbre, moacyaumslii!
[IpencraBprecs!

[oncynumeriit: I Bupyc TposiH, Bepcus 2017.

Cynps: Jleno paccmarpuBaeTcs moj mnpeaceaareabcTBOM Cyabu C y4acTHEM KOJUIETUH
NpUCSHKHBIX 3acenareneil. ['ocynapcTBeHHoe oOBuHeHME mojaepkuBaeT Ilpokypop. 3amuty
nojacyauMmomy ocymiectsiser Anpokar. [lorepnesmuit — HoyrOyx HP 255 G5. Cyn nepexoaur
K cyaeOHoMy cienctBuio. ClOBO Ui M3JIOKEHUS CyTH OOBHHEHHUS TPEIOCTaBISETCS
[Ipokypopy.

[Ipoxypop: Cnacubo, Bama dects! VYBaxkaempiii cyn! VYBakaeMmble MNPUCSIKHbBIE
3acenatenu! Cenpmoro maprta 2017 roga B 19 wacoB 32 munyThl noacynumsiii Bupyc Tposin
nponuk B Hoyroyk HP 255 G5 ¢ nomompio USB nakonutens Transcend, MOIKITIOUMICS K CETH
U OTIIPABJISI CIIaMBbl JPYTUM KOMIIbIOTEpPAM uepe3 JIEKTPOHHYIO nouTy. B3nomain Qivi komenek
u ykpan 755000 tr, noBpenun npunoxenus Oracle Virtual Box, ymanun mporpammsl System
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View, World of Tanks. Bo Bpems nmpecrymienus Bupyc Tposin Obu1 3aaep:kaH AHTUBHPYCOM
KacniepckuM 1 momelneH BoO BpeMEHHBIN KapaHTUH. B Xoze cineacTBust NoACY UMbl OTKa3aJICs
JaTh TTOKa3aHusl.

Cynws: Cnacubo, rocroawd [Ipokypop. Ilpurmacure, moxamyiicra, cBugetens USB
HaKOIIHUTEJIA.

USB nakornurens: 51 USB nakonutens Transcend 16 gb.

Cynpst: Pacckaxkute moapoOHO 0 TOM, 4To mpou3onuio 7 mapta 2017 ropa.

USB nakonutens: B ToT neHb MHe HeoOxoaumo Owuto mepeaats Hoyroyky HP 255 G5
BaXHBIH JOKyMeHT, a umMeHHo, CPC mo mpodeccrnoHantbHOMY PYCCKOMY SI3BIKY, MO3ITOMY S
MOJIKJIIOYMIICS K HEMY.

Cynps: Ipokypop, y Bac ectb Bonpocs! kK CBUIETENO?

IIpokypop: /la, Bama yects. CBuuerenb, Bbl 3Hamu, uyto Bbl moBpexzaeHsl Bupycom
TposiHom?

USB nakonutens: Her, s He 3Ha1I 00 5TOM.

[Ipoxypop: Ilouemy Bbl He mpunsiin mepsl npenoctopoxknoctu? Korga Bel B mocneanuit
pa3 mpoXOoauiIu 0cMOTp?

USB nakomnurens: S TOUHO HE TOMHIO.

[Ipokypop: Baiia uyects, y MeHs Bce.

Cynps: Criacu6o. AnBokar, y Bac ecTs BOpoCHI K CBUIETEIO?

Anokar: Jla, Bama yects. CBHaeTeNnb, Kak Bbl He 3ameTniiv, 4To Bbl 3aBUpyCcOBaHbI?

USB nakonurens: Bupyc Boirsaen kak oOsr9ab1ii Word-10KyMeHT.

AnBokat: Bama yectb, y MeHs Bce.

Cynpst: Capurtech, cBugerens USB nakonutens. [lpurnacure cBunerens HoyrOyka
Lenovo ideapad 300.

Cynbsi: CBugeTeNb, MPEICTaBbTECD, MOKATYHCTA!

Ceunerens: S HoyrOyk Lenovo ideapad 300 2016 rona.

Cynps: Pacckaxute o ToMm, uto npousomnuio 7 mapta 2017 roza.

Hoyt6yk Lenovo ideapad 300: Oto Obu1 paboumii aeHb. S, kak 0ObIYHO, paboTan Hal
MpoeKTaMu. BApyr Ha MO0 371eKTpOHHYIO mouTy npuiuio nuckMo oT Hoyroyka HP 255 G5. A
OTKPBUI MMUCbMO U YBUJET CChUIKY. HajkaB Ha 3Ty CCBUIKY, Haual 3aBUCATh, @ MPOrPaMMBbI CTallU
3akpbiBaThCsl. K cuacThio, MO AHTUBHUPYC OBICTPO YAQJIUI 3TOT BUPYC.

Cynes: [Ipokypop, y Bac ectb Bonpocsl k cBUAETENIO?

[Ipoxypop: Hda, Bama uects. CBunerens, Bol moMHHTE, B KAKOE UMEHHO BpPEMsl TIPHUIILIO
MUCHbMO?

Csunerens: [la, nucbmo npunuio B 19 yacoB 35 MUHYT.

[Ipokypop: HanmomHI0, rocroaa mpucsKHbIE, YTO MoACyAUMBIN mpoHuK B Hoytoyk HP 255
G5 B 19 yacos 32 munyThl. Baia yectsb, y MeHs Bce.

Cynps: AnBokat, y Bac ectb BOpoChl K CBUAETEINIO?

AnBokar: /la, Bama yects. CBuaeTens, Bl moMHHTE, KaKo# Obli1a CChUIKA?

Cunerenb: He momHI0, TaM OBLITN HETIOHSTHBIE OYKBBI U ITUQPHI.

AnBokat: Bl yBepeHbl, 9TO UMEHHO MOU MO3aIMTHEIN oTrpaBmi Bam 3Ty cchuiky?

Csugerens: [la, s yBepeH.

AnBokart: Bara yecth, y MeHs Bce.

Cynps: Xopomo. [Ipurnacure ceunerens Google Chrome.

Cynps: CBumeTenb, MpecTaBbTeCh CYIy.

Ceuperens: S Google Chrome, oOHOBNIEHHAs BEpCHS.

Cynps: Pacckaxute o ToM, uto mipousonuio 7 mapta 2017 rona.

Ceugerens: B tor nens Hoyroyk HP 255 G5 Obut kak Bcerma B pabote. 51 oOparun
BHMMaHUE Ha TO, YTO OH MOceman pasHble caWThl. OOBIYHO, OH HE HCIOJIb3YET HHTEPHET-
pecypchl B TaKOM OOJIBIIIOM KOJTUYECTBE.

Cynps: [Ipokypop, y Bac ecTs BOpockl kK CBUAETENIO?

IIpoxypop: Her, Bama gects.
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Cynps: AnBokat, y Bac ectb Bonpochl K CBUACTEINO?

Ansokar: Jla, Bama dects. CBuaerenb, Bbl moMHHTE, KakMe MMEHHO CaMThl MOCEHa
MOACYUMBII?

Caugnerenb: Her, Tak Kak MOTEpHNEBIIMK BKIIOYWI PEXKUM OCTAHOBKH COXPaHEHUS
HUCTOPUH.

Ansoxkar: Kak Bel cuntaere, BO3MOKHO JIM, YTO BUPYC MOT MPOHUKHYThH Y€pe3 UHTEPHET?

Cugerenb: Sl He MOTY TOUYHO OTBETHUTb, TAK KaK HE 3HAIO, KAKME UMEHHO CaWThl MOCETUIT
MOTEPIEBIIHH.

AnBokart: Bara yectb, y MeHs Bce.

Cynss: bnaronapro Bac. [Ipurnacute ceuaetens Visual Studio.

Csugerens: S nporpamma Visual Studio 2010 roza.

Cynps: CBugerens, pacckaxute, yTo Bel Bunenu 7 mapra 2017 rona?

Csugerenb: B 3T0oT neHsb st xopoio padoTtai, HO BAPYT CTal 3aBHCATh, a IOTOM BOOOIIE HE
CMOT OTKPBIThCSI.

Cynpst: IIpoxypop, y Bac ects Bonpocs! k cBuaeTento?

[Tpoxypop: /la, Bama gects. CBugetens, kakuMm Ob10 Bamre cocrossane mo 7 mapra 2017
rona?

Cunerens: CocTosiHEE OBLTO OTIMYHBIM, TOTOMY YTO 51 IOCTOSIHHO OOHOBIISIFOCH.

IIpoxypop: Bama gyects, y MeHs Bce.

Cynps: bnarogapro Bac. AnBokat, y Bac ectb BOIpOCHI K CBUAETENIO?

Anoxkar: Jla, Bama gects. CBuaetens, Bol Bunenu, kak noakiaouniics USB nakomuTens?

Csugerens: /la, B mpaBOM yrily MOHUTOPA MOSBUIIOCH YBEAOMIICHHUE.

AnBoxkat: Bel BUienu, Kak MO 1Mo 3aimuTHeIH mpoHuk B HoyrOyk HP 255 G5?

Csugnerens: Her, He Bumel.

AnBokar: Bama yectb, y MEHS BCeE.

Cynps: Xopowo, cagutech. BeizbiBaercsa cBuaerens AHtuBupyc ESET. IlpencraBbrecs,
CBUJICTEITb.

Csugerens: S AutuBupyc ESET 2017 rona.

Cynps: CBunerenb, paccKaxuTte npo npouciiectsue 7 mapra 2017 roxa.

Cuzerenb: D10 Obul OObIuHBIA AeHb. B 19 wacoB 32 munyTtel monkmtoumics USB
HaKOMHUTENb. S chenman 3ampoc Ha MPOBEPKY, HO MOTEPIEBIIMIA OTKa3ad MHE. Bapyr paboume
MPOrpaMMBbl CTalld 3aKPBIBAThCA M yAalAThCcs. S Hayald MCKaTh BUPYC, K COXKAJICHHIO, OH ObLI
HOBEHIIIEH BEPCUH, TTOITOMY MHE MPUIIIJIOCh BO3UTHCA C HUM HEKOTOPOE BPEMSI.

Ceugerens: [Ipokypop, y Bac ectb Bonpocs! k cBuaeTent0?

[Tpokypop: [a, Bama dects. CBunerens, ckaxure, 10 Bupyca TposiHa BHyTpu HoyrOyka
ObLT KaKo-mu60 BUpyc?

AntuBupyc ESET: Her, Tak kak s KaXabli J€Hb IPOBEPSIO KOMIBIOTED.

IIpoxypop: Bamma yects, y MeHs Bce.

Cynwsi: AnBokar, y Bac ecTb BOIIPOCHI K CBUACTEINIO?

Anoxkart: Her, Bara yects.

Cynpsi: B Takom ciyuae cyneOHOE CIEICTBHE Ha JTOM 3aKOHYEHO. YBakaemble
MPUCSKHBIE 3acelaTend, €CIU Yy Bac HET KO MHE BONPOCOB, MPONAUTE B COBEIIATEIbHYIO
KOMHATY JIJI1 BBIHECEHHUS BEPJIMKTA MO HACTOsIIeMY yrosioBHOMY naeny. (Kosmerust mpucsskHBIX
3acenaTeneil MMUTHUPYET BBIXOA W3 ayIuTOpUU [UIsl TpoBeAeHHs coBemanus). CrapiinHa,
MIPOBO3TJIACUTE BEPIUKT!

Crapmmna: Bama yecTh, [10Ka3aHO JM, YTO HMMEIM MECTO B3JIOM, MPOHUKHOBEHHE,
yAaJIeHHe mporpaMm, ropua (aitioB u kpaxa? Jla, mokazano. Bupyc TposiH BUHOBEH.

Cynmpst: bnaromapro Bac, mnepepmaiite, mnoxamyiicTa, BEpAHUKT Ui TPHUOOIIECHUS K
YTOJIOBHOMY Jey. YBajkaeMble MPHUCSHKHBIE 3aceaTely, Bbl BIpaBE OCTaThCS B 3ajie Cyla B
KauecTBE 3pUTENIC. A MbI MPOJOIKUM Cy/eOHbIe MPEHUS U 00roBopuM Bail BepAHKT. CIOBO
npenoctasigercs [Ipokypopy.

80



Becmnux Aamamunckozo ynueepcumema ynepeemuxu u ceazu. Ne 4 (39) 2017

[Tpokypop: B cBsi3u ¢ 0OBHHHUTEIHHBIM BEPAMKTOM KOJUIETHH MPHUCSDKHBIX 3acenaTenieit
Ipolly MpU3HaTh NoAcyauMoro Bupyca TposHa BHHOBHBIM B COBEPIICHUM IPECTYILICHHUS,
IIPEyCMOTPEHHOTO cTathell 61 yrojmoBHoro konaekca BuprtyansHoro mupa. Ilponry Ha3HaunTh
€My HaKa3aHHue B BUJI€ HEMEUICHHOTO YHUUYTOKEHMs. Bama uects, y MeHs Bce.

Cynps: biaronapro Bac, ciioBo npenocrtaBisieTcsi AJIBOKATy.

AnBokar: Kosterusi TpHCSHKHBIX 3acefaTelel BbIIBHHYJA OOBUHUTEIBHBIM BEPIUKT
MIPOTHUB MOETO MoA3amuTHOr0. OHAKO MPOITy MPHHITH BO BHUMaHUE TO 0OCTOSITENECTBO, YTO
TposiH npuunHII 310poBbi0 HoyrOyka HP 255 G5 Bpen cpemHeit TspkecTH, HE OIMACHBIA IS
KU3HU. B CBsI3U ¢ 3TUM TIpolly Ha3HAYUTh eMy Haka3zanue B Buje 10 et B kapantune. Bama
YECTh, Yy MEHs BCE.

Cynes: bnarogapro Bac. Iloncyaumerii, BctanbTe! Bam mpenocraBisieTcss BO3MOXHOCTD
BBICKA3aTh CBOE MHEHUE I10 TIOBOJ1y BEPAMKTA IPUCSHKHBIX 3acenaresei.

[oncynumerit: 51 He corjaceH ¢ BEepIUKTOM. Y MeHS He ObUIO HM 37bIX, HH JOOPBIX
HaMepeHUi. S MpOCTO BBIMOIHSII CBOIO paboTy. brnarogaps moeii gesTenbHOCTH BOCTPEOOBaHbBI
BCE aHTHUBHUPYCHI.

Cynps: Cyn ynansercs IJsl HOCTaHOBJICHHS IIPUTOBOPA.

Cexpetaps: [Ipomry Bcex BcTarh!

Cynpsa: Umenem 3akoHa BupTyallbHOro Mupa Ha OCHOBE BEPAMKTA KOJUIETHU MPUCSIKHBIX
CyJl IPUTOBOPUJI MpU3HATH BUHOBHBIM Bupyca TposiHa ¥ Haka3aTh €ro B BUE MOXHU3HEHHOTO
3akmoueHus. CynebHoe peleHue BCTymaeT B cuity uepe3 10 nHeill. B TeueHrne Ha3BaHHOTO CpoKa
MIPUTOBOP MOXKET OBITH 00KAIOBaH.

[Tocne urpel oOyuaroluecs: MpeacTaBuiIn pedreKCUBHBINA OTUET O MpoeNaHHOW padorte.
Kaxnaplii cTyieHT caenan KpaTKUi aHajli3 U Jajl OLIEHKY KayeCTBY WUIPhl. bbUIO 3aMEUeHO, 4TO
(daHTacTUUECKUN CIOKET M3 BHUPTYaJbHOTO MHpA, B KOTOPOM TMEPCOHUPHUIIMPOBAHBI
OTBIICYCHHBIE TIOHATUS WH()OPMATUKH, BBI3BAN y CTYIEHTOB MPOdECCHOHANBHBIN nHTEpec. Jliis
HamuCcaHUsl M WIPOBOM peanu3aluy clieHapusi ObLTH HEOOXOAMMBI TEOPETUYECKHE 3HAHUS B
obnactu MH(POPMATUKH, TO €CTh CTYJIEHTAM-UTPOKAM JJIsi BBIPAXKEHHUS CBOMX TOUEK 3PEHUS
HE0O0X0UMO OBLITO BIIAJICHHE CIeUaIbHOW HAaydyHOU Jekcukoi. BMmecTe ¢ Tem urpa-cyneOHbIN
npouecc TpeboBajia OT CTY/AEHTOB 3HAaHUSA O(QUIUAIBHO-/IE€JI0BON JEKCUKU U (HOPMYII PEUYEeBOI0O
sTukera. be3dycnoBHo, urpoBas paboTa uMmena M BOCIUTaTeNbHOE 3HaueHue. HecranmapTHoe
3aHSITHE TIO3BOJIMIIO CIUIOTUTH CTYJICHTOB, OObSTUHUTH UX TBOPUYCCKHUE YCUIIHUS JUISI JTOCTHIKCHUS
KOHEYHOTO pe3ynbTara. 3aAyMalnch CTYAEHTHI W O HPABCTBEHHBIX MpoOJeMax: MpPOBEIU
napajulesib MEXIy peajJbHbIM MHPOM, IJ€ HMEET MECTO IPOTUBOOOPCTBO a00pa M 37a, ¢
BUPTYaJIbHBIM MUPOM, IJI€ IPOTUBOCTOAT APYT APYTY «BUPYC» U «AHTUBHPYCH.

Pesynbrarhl aHkeTHpOBaHUSA CpeAW CTYIACHTOB TPYIMIbI, B KOTOPOW OBUIO MPOBEICHO
HETPaTUIIMOHHOE 3aHATHE, MTOKa3alu, 4yTo Bce pecnoHAeHTH (100 %) cunTaoT urpoByo hopmy
paboter Oonee 3PPEKTUBHOHN, TOCKOIBKY OHH OIIYyTHJIM JIMYHYKD OTBETCTBEHHOCTH 3a
pe3ynbTaThl pabOTHI BCEW TPYNIBL, caMU OBUIM PEXUCCEpAMU U HCIIOTHHUTEISIMU, UMENH
BO3MOXKHOCTh CAMOCTOSATEIBHO MPOAaHATU3UPOBATh MHPOPMAIMIO U CIIENaTh COOTBETCTBYIOIINE
BBIBOJIBI. boliee crmabble CTYIEHTHI OCO3HANHU, YTO OHU CIIOCOOHBI PabOTaTh JIydIle; C IAPYTOi,
CTOPOHBI, 00JIee CUJIbHBIE CTYIEHTHI OCBOMJIN POJIb TOMOUTHUKOB-KOHCYJIbTaHTOB. HakoHel, Bce
0e3 HCKIIIOUeHHUsT 00yJarolIuecs MOAUYEePKUBAIOT BAKHOCTh B3aWMOJICUCTBUS, COTPYIHUYECTBA,
MOCKOJBKY CUMTAIOT OTH HAaBBIKK HEOOXOMMMBIMH B Oyaymiedl  mpodeccroHaIbHOM
nestenbHOCTH. CIeI0BaTENbHO, TEXHOJIOTHS UTPOBOTO 00y4YeHHst BoOpana B ce0si TOCTaTOYHO
MHOTO TIPEUMYIIECTB, YTO MO3BOJIIET UCIIOIB30BaATh €€ HAPSAYy C TPAIUIMOHHBIMU METO/IaMU B
MpolLecce MpernoiaBanus Mpo(ecCHOHATBLHOTO S3bIKa B TEXHUYECKOM BY3€.

3akiaroueHue
Takum oOpazom, poneBas wurpa «Cyn Hang TposHOM» TO3BONMWIA AKTUBH3HPOBATH

ayJINTOPHIO, OCYIIECTBUTH NPO(ECCHOHATBHO-OPHEHTHPOBAHHBIA  IMOJAXOJM B  SI3BIKOBOM
npaktuke. Mmuranus «cyzaa» Oblia HE NMPOCTO yBIEKAaTeNbHOW HUIpoi, HO U 3((EeKTUBHBIM
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cpeAacTBOM (OpPMUPOBAHMS HABBIKOB YCTHOH M THMCbMEHHOM MNpO(ecCHOHAIBHOW pedn
oOyuaromuxcs. BelnonaHeHne komiuiekca padoT MO MOATOTOBKE M IPOBEICHUIO WUIPBI, KaK B
NUCbMEHHOW, TaK U B YCTHOU (opMme, CrOCOOCTBOBAIO PAa3BUTUIO KPUTUYECKOTO MBIIIICHHUS,
HaBBIKOB CHUCTEMHOTO aHaiu3a, (QOPMYJIHMPOBAaHUS COOCTBEHHOM IO3UIMM, MCKYCCTBA
apryMeHTaluu — TeX Ka4eCTB, KOTOphle HEOOXOAUMBI KaXKAOH JIMYHOCTH HE TOJIKO B JIEJIOBOM
cdepe, HO U B YCIOBHAX CYIIECTBOBAHUS B colmyMme. MrpoBast TEXHOIOTUS MO3BOJISET PELIUThH
OJIHY M3 TJIAaBHBIX 33Ja4 00ydeHUs Mpo(hecCHOHATBHOMY SI3BIKY - MPOOYKICHWE JTUYHOCTHOTO
MOTHBA, Pa3BUTHE CTPEMIICHHS K PEYEBOMY M TyXOBHOMY CaMOCOBEPIIEHCTBOBAHMIO.
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TEXHHUKAJBIK KOO CTYJIEHTTEPIHIH TLUIIIK JAUBIHIBIK BAPBICBIHJIAFbI OMbIH
TEXHOJOI'UAJIAPBI (OKBITY TOKIPUBECIHEH)

P. A. Ilocmlxaﬂmsa1

1 o .
Anmartel OHCPICTUKA KIHC OaliaHbIC YHUBCPCUTCTI, Anmarsl K., KaBaKCTaH

Andamna. Makanana WHXEHEPIIK MaMaHJbIKTa OUTIM ajaThlH CTYIEHTTEPJiH KOCiOM OpbIC Tili
TOXKIpUOENiK cabaKTapblHIa OWBIH TEXHOJOTHAICHIH KOJIJaHy Maceseci KapacThlpbUiraH. Pemik
OWBIHAAP/ABIH ~KOMMYHUKATHUBTIK-KAFJAsATTBIK  OaFbITTa OJKYPri3imin  OUTIMamyIIbUIapAbIH — TiIIIK-
QIIEYMETTIK KY3PETTUIIMH JaMBITYJIbl KO3ICHTIHIIN alThUIFaH. «AKNApaTThIK KAyINCI3IIK sKyHenepi»
MaMaH/IbIFBIHBIH CTYJICHTTEpiHAe OTKi3inreH «TposHIbl Teprey» OWbIH-CaOaFbIHBIH CIICHAPHI OKBITY
TOKIpHOECIHEH HaKThl MbICAJl peTiHJe KenTipuireH. Penmik olbiH  OapbIcbiHIA CTYICHTTEPAIH
rH(OpPMAaTHKA CATACHIHBIH TEPMUHJIEPIH )KOHE FRUIBIMU YFBIMIIAPBIH, ICKEPIIiK caja/ia Coiiey 3TUKETIHIH
epexenepiH OUIETIHAIr, COHBIMEH KaTap TULIIK KoCiOM KapbhIM-KaThIHAC JKacayiblH TOPTIOl JKalIibl
xabapnap ekeHi gonenjieHreH. « TposHIbI Teprey» aTThl POJIiK ONBIH ayIAUTOPUSHBI OSJICEHACHIIpyTe
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MYMKIH/IK Oepjii jkKoHE OMBIH TYPIHIEI «Teprey yaepici» jkalh FaHa epMeK emec, OlaiMalylibLiap/IbiH
aybI3llia JKOHE jkazdalmia KoCciOM TUTIHIH MalIbIKTapbhlH JAMBITYIbIH OipAeH-0ip THIMII KOJbI JereH
KOPBITBIH/IBI JKACAJIFaH.

Kinmmixk ce30ep: OWBIH TEXHOJIOTHUSACHI, POJJIIK OWBIH, TIIMIK JaUBIHABIK, KOCIOM TiIIIIK
KY3BIPETTLITIK.

PLAYING TECHNOLOGIES IN THE PROCESS OF LANGUAGE PREPARATION OF
STUDENTS OF TECHNICAL INSTITUTION OF HIGHER LEARNING
(FROM EXPERIENCE)

R. A. Dosmakhanova'

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. The article discusses the use of games in Professional Russian language teaching for
engineering students. It is noted that the role-playing games aimed primarily at the development of
students’ socio-linguistic competence, have communicative and situational targets. The author gives an
example related to her teaching experience such as mock trial scenario “Trial of Trojan” for "Information
Security Systems" program students. It is proved that by means of the role play students demonstrate their
competence in the field of computer science terms, use of specific rules of business etiquette as well as
their skills in professional communication. In conclusion, it is necessary to point out that the
aforementioned role-play "Trial of Trojan" helped to motivate the audience, and it was not just a fun
game, but also an effective means of developing students’ oral and written speech in the field of their
specialty.

Key words: playing technology, role play, language preparation, lingvoprofessional competence.
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MPHTH 14.35.09

K. O. Asxues'

' AnvaTer HHEPreTHKA JKoHe OaillaHbIC YHUBEpCUTETI, ATMaThI K., Kazakcran

TEXHUKAJIBIK 7KOFAPBI OKY OPHBIHJIAT'BI KA3AK TIJII CABATBIHIA
IIKIPTAJIAC 9ICIH KOJIJAHY

Anodamna. TeXHUKANBIK KOFapbl OKY OPHBIHIAFbI OPbIC TUIIHIE OUIIM alaThlH OKY TONTAPBIHBIH
Ka3ak Tl cabaFbIHAaFsl MKIpTaac ofici KapacTeIpeirrad. [likipTamac omiciHiy OipHerne Typi >kalbIHAa
ce3 Oomrad. Tummik MaRBIHIBIK YAEPICIHIAE IKCIPeCC-MKIpTaIac 9IiCiH KOJITaHYABIH THIMIUIITI KOFaphI
OoJaTBIHABIFBI 0aca alThUIFaH. «AYbI3€Ki COMIICY CTHIID) aTThl HAKTHI TAKBIPBINITH MBICAJIFA ajla OTBIPBII
JKCIIpecc-MiKipTanac yjaepici OapbIChIHAA Ka3ak TUTIHJIE MOHOJOT KYPri3yIiH JaFIbIChl JaMbIThLIbII,
Ooramax MaMaHHBIH TUT MOACHHETI KaJbITACThIPhUIATHIHIBIFBIHA MbIcIgap KenTipinreH. [likipramac
KBI3BIKTHI OMBIH FaHAa €MeC, COHbIMEH Karap OiTiM alymbUIapblH aybl3eKi Ceiyiey TUTIH JaMbITYIbIH
THIMJI Kypaibl, KOFaM JaMybIHBIH Ka3ipri karJailbIHIaFbl KOCiOM 1C-9peKeTTi iCKe achlpyFa bIKIaJl eTyILi
ofic eKeHAiri kKepcerinreH. MakaimaHbIH COHBIHAA MIKipTaJlac 9iCi eKiHMI Tiire OKBITYABIH €H 0acTbl
MIHJIETI JK€Ke TYPTKiHI (MOTHBTI) OATHII, CTYIEHTTI TUIIIK )KOHE PyXaHU TYPFBIAAH ©31H-031 KEeTUIIipyTe
YMTBUIABIPATBIH/BIFbI KaWbIHbl KOPBITHIHbI )KaCAJIFaH.

Kinmmik ce3dep: mikipranac oJici, KOMMyHHKATHBTIK KY3bIPET, OKY JHMAJIOThI, aybI3eKi COMIICY
CTHIII.

[IpakTukanplk Ka3ak TUTl TOHIHIH HETI3ri MakcaTel OoiamaK —MaMaHAapJblH
KOMMYHUKATUBTIK KY3IpETiH KaJbITAcThIpy eKeHmiri Oenrimi. Kazak TUTIHAE OKBITITAWTHIH
MEKTET OKYIIbUIAPhl ©3/I€PiHiH Ka3ak Tiji OObIHIIA ainFraH OUTIMAEPIH KOFapbl OKY OPHBIHIAFHI
Ka3aK TUIIHIH TPaKTUKAIbIK KYypChIHAA JaMBITHIN, KapbIM-KaTbIHAC KacaylblH JKaHa
KypangapeiHa ue Oosanel. HoTmkecinze TepeH ae camaibl kociOm Oumimre me Oosamer. Cou
ceOemnTi Ka3ak TUIl Kypchbl *OFapbl OKY OPHBIHIAFbI JKalmbl OiTiM Oepy MoHI PETiHIAE OKY
YAepiciH YUBIMIACTHIPYABIH JKaHA TYPJIEPiH eHri3ymi Tamam eremi. Kasipri skarmaiiia Kazak Ti
OKBITYIIBICBIHBIH allJIbIHA TYPFaH MaHbI3bl MIHAETTIH Oipi — OpbIC TUIAI OLTIM aNyIIbUIApABI
eKIHII TUIre YHWpeTin, HAKThl TULMIK JKaFjaiifa COMKeC KOMMYHUKATHBTIK MIHICTTEP/Il
JUHTBUCTUKAIIBIK KypaJAapAblH KOMETIMEH IIenryre Ky3ipeTTi eKiTUIi MaMaH JaibiHaay.

TeXHUKABIK OaFbITTaFbl MAMaHIAPIBIH TUIIIK JTAHBIHIBIFEI OApPBICHIH/IA MTIKIPTATIAC dici
epeKile OpblH anaabl. MyHAal onicTi ayauTOpHsAa MainanaHy MyOJULMCTHKAIBIK HEMece
FBUIBIMU CTHJIBJIC YHBIMIACTBHIPHUIFAH MOHOJIOTTHIK COUJICYIH KYPBUIBIMBIH JKETIIIpyre acep
eTelll, CTYJACHTTIH CO31K KOPbIH MOJANTabl %KoHE TUHTBUCTUKAIIBIK JAAFAbUIAPBIH KETUIIIPEIl.
Kazipri 3amanrsl Ou1iM Oepy yAepiciHe AMATOTThI SHAIPYIIH ICUXOJOTUSUTBIK-TICIar OTHKATBIK
anrbl 1waprrapsl M. bybep, M. baxtun, B. bubnep, ®. Pozenugeiir, /I. bom xone Oacka
FaJIbIMJIap/blH €HOeKTepiHae KepiHic TanTbl. Mbicanbl, M. baxTuH ajmamzar emip CypyiHiH
0acThl HeEri3l TYJIFapajiblK KOMMYHUKAlLUsl OOJBIN TaOBUIAJbl, SIFHU «OMIp CYPY — OJ KapbIM-
KaTbIHAC Kacay» nen ecenreiai [1:312]. Tansim nereHiMi3 agaMHbIH TaOUFATIIEH, KOFAMMEH, 031
MEH ©31HIH apachlHJaFkl Y3/iKC13 cyx0ar Jen TyCciHy Ou1iM Oepy ylepiciHe kKoHe OKYy cyXOaThIHa
Oackama Ke3Kapac KalbIITaCTBIPYIbIH KaKET eKeHAIriHe amibim Kenemi. Kaszak TuUTiHIH
cabakTapblHIa MiKipTanac OAICIH KOJNJIAHYABIH THIMIUITIH, OHBIH JaMBITYIIbl TEXHOJOTHUS
EKEHJIIT1H TOXIPUOE oJe e Kelel.

[likipranac — keHe TpekTiH ce31 «polemikos». OHBIH MaFbIHACKI — <(CKaYJIBIK»,
«IyMMma”AbIKy. OpuHe OYriHTri MarblHachl Oackamia: OIpJCHEHI TaluKpllay MaKcaThIHa
KUHANbICTap/aa, O6acmnace3 OeTTepiHe OPbIH alaThIH caiibic. MyHIa KapChl JKAKThI KEHIM HIBIFY,
03 MIKIPIHJE KaJIbIll, COHbI OEKITY MaFbIHACBIHAA KOJAaHbUIanbl. CalbICHIBLIAD QICYMETTIK
MoceseNiep/Ii Ieniesli, KOFAMHBIH JaMyblHa >XK0J OepMell OTBhIpFaH KeAepriiepMeH Kypecesl.
[Tikipramac — OULTIM alymBLIAPABIH OWBIH OULAIPIN CO3 COWJIeyiHE MYMKIHIIK OepeTiH
negarorukaneik  omic. «llikipTamac» yFbIMBIHA <IIIKIp anMacy», «OWTaJKbD», «oibemicy,
«ce3Tanacy, «auThIC» CHIHABI TYCIHIKTEp >KakbIH. [likip amMacy — maThiH ce3i «discussioy,
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OepeTiH MarblHAChl «3EpPTTEY», «TalKbUIay», «rajaay». Ilikip aiMacy — TOI apachlHAa ©TEl.
Makcatbl — opTYpIl KO3FAIBICTAP/Abl CAIBICTBIPA 3€PTTEH OTBIPHIIN, IIBIHJBIK MIKIPII KOPCETY,
Tajac MOceleHiH memiMiH i3aen Taly. [likip anmacy — MIBIHABIKKA KO3 JKETKI3yIiH €H THiMIl
TOCIT, OWTKEHI KAThICKAHIAp INBIHABIKKA Ke31 KETKCHIIKTEH e3jepl Olp mikipre Kememi.
«OHTanKp» €o31 JaThIH TUTIHEH anblHFaH «disputatio», MarbIHACKI — «OW XKYTIPTY», OKapbIC
co3y», «auThicy. OUTANKBI — FHUIBIMU KOHE KOFAMJIBIK MOHI Oap TaKbIPBINITAPIBIH TOHIPETIHIIE
KOMILIUTIK apacklHaa OTeTiH ce3 >kapbichl. Ce3 jkapbIChlHA KaTbhICKaHAap Oenrinmi Oip mikipre
TokTanaael. Ounbernic -ppaHiry3 ce3i «debat», MaFbIHACKI — «AWTHICY, «Kapbicco3y. Oiberic -
KOMIIUTIK ajAblHAa €Ki aqaMHBIH HE €Ki TONTBIH OipJIeHe Typalibl Oi MiKipJIepiH opTara caybl.
Ce3tasiac - opsIcIlia «IPEHUs», MaFbIHACHI Oip HOPCEHI, KaHAail na Oip MoceneHl KOIIiIiK
apaceiHna Tankepiiay. Cesramac, oif0enic  CHUSKTHI, OasHAaManapiabl  TaJKbUIAFaH[A,
xabapnaMarnap jkacaraHja, >KMHAIBICTAp MEH KoH(epeHUUsapia OpbIH ajnaabl. AWTHIC —
Ka3aKTbIH CO31 eKeHi Oenriyni. MarbIiHachl — €Ki aJJaMHbIH, €Ki TONTHIH apachlHAa CYBIPBII caiMa
OJICHMEH KEe3eKTece alThUIaThIH O3 KaphIChl, OHEep caiibichl. [likipTanac oKy MOJWJIOr TypiHzae
OTIIl, CTYICHTTEPJiH KOMMYHHKATHBTIK MAIIBIKTAPBIH KETUIAIpYre MYMKIHIIK —Oepeni.
[TikipTayiacka KaThICy yAepiciHae OLIiM amyIbUIapAbIH TiJT MOACHUETI KaIbITaca Ibl.

Oxicremenik oneduerrepae mikipramacTeiH OipHemie Typi kepcerinren. T. B. CBereHko
KJIACCHUKAJIBIK JKOHE MOAM(UKAIMSIIAHFAH TYPJIEPiH, COHFBICBIHBIH Oip TYpi peTiHIE «IKCIpecc-
mikiprajgacTel» TepeH Kapacteiprad [2]. IIpakTukanblk Kazak TuTi cabakTapbhIHIa «IKCIIpecc-
MiKipTagacTel» KomanFaH THiMAl. Cyx0aTTeIH OV TYpiH OKY MaTepUallIapblH OCKITYIIH, «Kepi
0aliJTaHBICTBIH» HEMeCe TaHBIM JpEKeTiH OesceHAeHAipyniH Oip omici peTiHae KapacThIpyra
Oomaapl. MpIcaibl, TiJT CTUIBIAEPIH OKBITY OapbICHIHAA TEKCEPY OPEKETIH ICKE achIpyFa >KoHE
COHBIMEH KaTap CTYACHTTEpJiH anFaH OuriMaepiH OexiTyre Oonaapl. Mbican perinae, «AybI3eki
TIJT CTHJI» TaKbIPBIOBIH ©TY OapbIChIHAA OiTiM anymiblIapra «AybI3eKi TUT CTHI 013re Kepek
ne?» JIeTeH Cypak TOHIpPETiHAe O KOPBITYIbI YCHIHBIM, Oip TONKa «AybI3eKi ceiey cTui 0i31iH
OMIpIMi3/Il KUBIHIATAIbI», EKIHITICIHE «AYbI3eKi ceiey CTHIl O13iH eMipiMi3l KaKcapTabl»
JIeTeH TE3UCT1 A_MeNAeyAl YCehbiHyFa Oonaabl. TonTapablH Mymienepi aybl3eKi Coiiey CTHITIHIH
JIEKCUKAJIBIK, MOP(OJOTHUSIIBIK, CHHTAKCHUCTIK XoHE Oacka naa OenriiepiHe CYWEHE OTBIPHIII,
HaKTBI JAJIETIIEP KENTIPYl KaKET.

Mpicanbl, OipiHII TONTHIH KOIIOACIHIBICH XKAproH, KapanaiibiM, aHaibl ce3luep nay-aamait
MEH peHilmKke ceOenmri OONaThIHABIFBIH, IHAJCKTUIEpIl KOJIaHy aJgamaap apachbiHIaFbl
TYCIHICHEYIIUTIKTI TYIbIPAaThIHBIFbIH, aybI3eKl COIIey CTUIIHIH 3MOIMOHAIABI-OKCIIPECCUBTI
00s1ybl OONATHIH/ABIFbIHA OAMIAHBICTBI, OJ1 Ja TYJIFaapaliblK IIHWEIEHICTEp MEH NCUXOJIOTHSUIBIK
KYH3eJicKe albll Kellyl MYMKIH €KEHJITH TUIre THeK eTe ajaabl. biniM amymbuiap pemmik
OWBIHIAP, HAKTHI OMIP/ICH AJIBIHFAH JKaFJaiap/pl CaxHallay apKbUIbl OPTYPJIi MBICAIIAp KENTipe
ananel. COHBIMEH KaTap, aTajfaH TOM MYyIIelepi MbIcajaapAbl KOPKEeM dJeOUeTTEH Je KenTipe
amanel. Ocer MakcarTa K. XKymaninoBTiH «¥3bIHCAPBD» QHTIMECIH TallaFaH THIMII.

ExiHmn TonThlH KeIIOaclIbIChl, KEpICIHIIE aybl3eKi Coiiey CTWII aJaMHBIH ©31MEH-631
00JybIHA, ©31HIH KOHUI-KYHIH epKiH OUIipe alaThIHIBIFBIH JISJENeyre ThIphICaAbl. AYybI3eKl
ceiiliey CTUJIIHIH KOMEriMeH OWJbl KbICKA Ja 97eMi XKeTKizyre Oomasl. AybI3eki ceiiey CTuil
azamMaapabH OakKbITTBI OOJybIHA ceOermini. ATanFaH TONTBIH MYIIETEpl 1€ aybl3eKi Ceuey
TUTIHIH apTBHIKIIBUIBIFBL TYpalibl OMIpJIEH albIHFaH MBbICATAAPAbl POJAIK OWBIHAAD TYpiHIE
KOpPHEKI Typjae KepceTyiHe Oomnaapl. Meicaibl, CTYAEHTTEp FaIIBIKTApIbIH CYHWICTICHIIUIITH
OUIAipy COTIHIEr1 KepiHICTiI (aybI3eKi Cceiyiey, pecCMH-ICKepNIK »OHE FhUIBIMU CTHIIbJEPIC)
caxHaJiayblHa 00JIa IbI.

CabaKTbIH COHBIHJA CTYACHTTEp aybI3eKi Coilfiey CTUIIHIH KaKeT €KEHAIriH, OHbIH 01371
KOpILIaFaH KEHICTIK CUSKTbI KOIKbBIPJIbI €KEHIIT Typasibl 63 OeTTepiHIle KOPBITHIHABI XKacayra
Kemyi KepeK. AybI3eKi COUey CTHIIIHIH ©31H/IIK epEeKIIeNir op aAaMHbIH ©31He TiKelel KaThICTHI.
benrini 6ip TUIAIK TyJIFa JEKCUKaHbIH 9pTYpil KabaTTapblH €3 MOJECHUETIHIH JAeHreline Kapail
KOJIJITaHA/IbI.

[TikipTayac ©TKi3y YIIiH OUTIM amymibuIapra KOFaMIIbIK, QJICYMETTIK, YKaIMblaJaM3aTThIK,
PYXaHH-ICTETHKANBIK, COHBIMEH KOCa HWHXKCHEPIIK MaMaHABIK HeNepiHiH KociOM calachlHa
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KaTBICTBl MaceJieiep TOHIPETiHAe TaKbIphITap YChiHyFa Oonaabl. Meicanbl: «XXI FachIpabiH
KacTapbl KOpKeM oie0rer oku Ma?», «MOHTUIIK JKOHE JKalFaH KYHABUIBIKTAp», «MoHTYPTTIKTI
Kanmait tyciHemi3?», «TOTTi OTIpIKTEH amibl IIBIHABIK JKaKCchl», «KazakcTraHaa MKYMBICCHI3IIBIK
Moceneci Kamaih memninyne?», «lllerenmiH KWHOCEpHANIApPBIH KiM  Kepemi?», «Ysuibl
TeneOHHBIH Maiackl MEH 3USHB, «FamaMTopablH ajaM eMipiHeri MaHbI3bl», «AKIMApaTTHIK
TEXHOJIOTUSUIAPABIH Taiacel MeH 3usHb), «VHeHep MaMaHABIFBI: Kemle, OYTiH, epTeH»,
«ATOM DHEPreTUKACHIHBIH Jamy OoJamiarel», «DIEKTp YHEMIEy cascaThl KaHman?», «Aobaii
YKOHE Ka3ipri 3amaH» T. C. C.

OJeTTe MiKipTaIacThl MHTEPOEIICEH I OKBITY 9/icTepiHiH OipiHe ®aTKbi3aabl. [likipTanac —
OLTIM aymIbUIapABIH HAKTHI O1p OMIPIIIK MOceleep Typaibl ©31HIH OoWlapbIMeH OeJicim, onapra
ToNeN KenTipin, 0acka Ja YCTaHbIMIApMEH TOJBIKTBIPY opekerTepi. JlManeKkThka 3aHIbLIBIFBI
OolipIHIIIa anmFa OacyablH HETi31 — MIKIpJIep KapaMa-KaWIIbUIBIFBI MEH e3apa corkecTikrep. On
nikipyep keiOip jkarnaiiia TeKeTipecTep MEH KaKThIFBICTapFa ajibll Kenyi MyMmkid. Kanpait na
0O0JMacChIH JaMyIbIH HETi31HAe MiKIpJAEpaiH TOFBICYbI MEH OJapJIblH KapaMa-KaHuIIbUILIKTaPhI,
oJlap TYFBI3aThbIH KAKTBIFBIC TI€H Jay-Jamail jkaTaabl. By 3aHIBUIBIK ocipece KOFaMHBIH
QJIEYMETTIK, CasCU JaMybl MEH EKe aJlaMHBbIH PyXaHH KOHE KoCiOM ecyiHe KaH-)KaKThl BIKMAI
xacaiapl. Ilikipramac OapeickiHAa OuriM amymbuiap Oenrimi Gip MoceneHi JKaH-)KaKThI
KapacTbIpaJibl )KoHe TalKbUIaiabpl. Onap oChIFaH NEiiH UTepreH TEOPHSUIBIK JKOHE MPAaKTUKAIIBIK
OlTiMIepiHiH HETI3IHAE OpTara CaJbIHFaH MJCENIere KaTBICTHI 03 MiKipJepiH, MaibIMIaynapbiH,
eMIpJIiK Toxipubenepin oprara cananasl. COHBIMEH KaTap, TOCHIH MIiKIpJEpi €CKepe OTBIPHII,
oJapzpl OoNamaKTa HeMece COJl COTTe KeperiHe mainananyra yiipeneni. [likipramac 6apbeicbiaa
OutriMm amymbiiap Oip-OipiMeH TeH KapbIM-KaTblHacTa Oojaapl, ©31HIIK YCTaHBIMIAPBIH
KaJBINTACTRIPAbl JKOHE OHBI KOpray, Oacka  MIKipJepMEeH CalbICTBIPY JpeKeTTepiMeH
alHanbIcabl. byl opekerTep CTYAEHTTEpHl ASMOKPATHSIIBIK KOFaM €peKIIeNiKTepiHiH Oipi —
UJICOJIOTUSUTAP/IbIH ©3apa KAKTHIFBICHIHA OesiceH 1l Typae apanacteipansl. [Tikipramac GapbicbiHIa
CTYIACHTTEpP OMIpAIH HAaKThl MocelelepiMeH OeTme-0eT Kemim, omapAbl opTypii KesKapac
TYPFBICBIHAH KAPacThIPy apKbUIBI OHTAMIIBI HIeHTiMIep TaOyFa THIPHICAIBI.

TonThIK MiKIpTaNacThl OKBITYIIBI SPTYPJL CYpakTap KOO apKbUIBI OACKaphblll, >KYpri3im
oteipasbl. KolbutaTelH cypakrap mikipraimacTel Oenriii Oip OarpiTKa OarbITTall OTBIPYFa JKOHE
IYPBIC YIUBIMIACTBIPYFa, KATBICYIIBLIAPIBIH OapIIBIFBIH TOJBIK KAMTYFa, Co3 00JIaThIH MOCETIEHIH
OapIIbIK YKaKTapblHA KOHLT ayJapblll OTBIPYyFa MYMKIHAIK OepeTiHael YibIMIacThIPBUTYBI KepeK.
[TikipranacTelH OAaFbpITBI TYTENJCH AEpIIK OKBITYIIBI KONFaH CypaKTapJblH HETI3IHIE FaHa
epOuTiH >karmaimap ma Oomyel MyMKiH. IlikipramacTelH MakcaThl KEHY emec, OpTakK Oip
HIeNIiMIe Kely, Jaylbl MOceleHiH THimal memiMin Taly. IlikipramacTblH KaThICYIIbLIAPHI
KaHAJIBIK allyFa THIPBICTIAMIBI, OJIap e3apa opTak mikipre kenemi. Anm Oy mikip Oacka mikipiep
MEH Ke3KapacTap[blH TOFBICYbl MEH KaKTBIFBICBIHAH Maiiaa Oonaipl. ANFamKel ON ©31HIH
Oacramkpl TYpiH €3repTim, MyiueM Oackama peHKke ue Oomysl MyMKiH. On mikipTaiac
OapbichiHAa TMaiia OONFaH KATHICYIIBLIAPABIH TaJKbUIAHBII OTBIPFaH Maceliere JereH
Ke3KapacTapbl MEH TYXKbIPbIMIApPbIHBIH, OOJIKaMJapbIHbIH SCEpIHEH e3repicke Tyceni. Opoip
alTBUIFaH O )KaHa JepPeKTep MEH MIKipJaep/IiH dCepiMeH jKaHallla OarbIT adybl MYMKIH.

«[likipTamacTblH 0acThl MaKcaThl - Op YHpPEHYILIHIH KapacThIpbUIFaH Mpobiema OoiibiHIIa
©31HJIK TMiKIp, Ke3KapacThl KaObuigaybl, Oip OaiiaM MeH IIeuriMre TOKTaybl. MyHnai
MpoOJIeMaHbIH FBUIBIMJIA, TEOPUS MEH NPAaKTHKaJa HAKThl LIemiMi 0ap OOJFaHIbIKTaH, OHbI
yipeHyiiyiep ayiuTopusiia TeK e3/epl YIIH FaHa KaObuigaiael»y [3:224]. OpuHe, OKbITYILIbIFa
Oy mocenenep KyHl OypeiH Oenrimi Oomanbl. Cost cebOenTi OKBITYHIBIHBIH MakcaThl OiliM
anymbliapra 6enriai Oip TY)KbIpbIMFa KEJIiI, XKaJIblFa OpTaK IIEHIM KaObullayFa MYMKIHIIK
OepeTiH xonapl kepcery. Kem »karmaiina mikipTaaaCcThIH MYMKIH OOJIaTBIH COHFBI HOTHIKECIH
OKBITYIIBI aJIIbIH ajia OeNruien, xocnapian Kosasl. OpuHe, Oyl oHail emec. OUTKeH1 mikipiep
KAKTBIFBICBIHBIH HOTHIKECIHE MIKIpTazac MyJiieM KYTIEereH apHara OYpbUIBIN KTyl 1€ MYMKIH.

OzerTe, MiKIpTalacka AalblHIANy OapbIChIHAA CTYACHT MHTEPHET KOPBIH, FBUIBIMU
eHOeKkTepal, Mep3iMai Oacmace3 MarepuangapblH, oAe0M IIbIFapMalapbl, CO3IIKTEP/Il,
aHBIKTAMAJBIKTapAbl T. 0. JEpeKKe3aepaAi, COHIal aK KeKe 63 TIKIpuOeciHEeH MbICaIapabl
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KOJJaHaAbl. AWTBUIBIM MOTIHIHIH Ccamackl TOPT HETI3Tl KOMIOHEHTTEH TYpPAajJbl: OHIBIH
AIIBIKTBIFBI, TYCIHIKTUTITI, CAyaTThUIBIFI, COUKECTITl. CTYCHT alTKBICHl KEJITEH UICSHBI HAKTHI
KOHE cayaTThl JKeTKi3yl Kepek. biiiMm amymsiiap mikipranac TakbIpblObI OOWBIHIIA MACENEHi
HICNTy KOJIAPBIH 137IETeHIe Keyeciiel OarbITTap/ia Ol KOPBITYbl KEPEK: MOCENICHI alKbIHAAY
(cumatTay); MaceneHiH ceOenTepiH aHbIKTay; MOCEJCHI MICIly >KOJAApBIH KOPCETY; TJeNaep
kentipy (Herizaey). CryaeHTTep MiKipTajacTa 63 Ke3KapacTapbhlH >KaH-)KaKThl HaKThHLIAI,
nonenpaeir  Oimyi kepek. Com cebenTi oyiapra  anAblH-ala «MEHIH OHBIMINAY, «MEHIH
OaiikaypIMIIIA...», «...JET€H KaIMbl MIKIpre KOChUIA OTBIPHII...», «MEHIH HETI3T1 OWBIM...»,
«...JIET€H TYKBIPBIM KaCaFbIM KeJlei» T. 0. TULIIK OpalbIMAAp/ bl YCHIHFAH THIM/II.

[TikipTamacThiy kUi YHABIMIACTBHIPBITYBIHBIH HOTHIKECIH/IE KETKUTIKTI TOKIpHOe >KMHAFaH
OKYy TONTapbl OepiIreH TaKbIPBINTHI TEPEH JI¢ TOJBIK UTepyre MYMKIHIIK ananabl. Kolbutran
MoceJiere KaThICTBI aKmapar TeH JdJeNIepAl CTYACHTTep ©31epi >KWHAH OTBIPHIN, OJapibl
TepeHipek urepeni. Coi KUHAJIFAH MaTepUANJapbIH MiKipTajgac OapbICBIHIA KOJJaHa OTHIPHII
JONeNl TiKip aidTa OuTyre »aTThIKKAH CTYACHTTEp ©3JCpiHIH OWjapblHa KapChl aWTHIIFaH
HiKipJIepJi TepeH capanTar jKOHE Tajjay apKbUIBl MYMKIH OONIaTBIH aKMKaTKa KOJI JKETKi3e
ananpl. COHBIH HOTMDKECIHAE OJIap ©31HAIK JepOec MKip KaJbIMTacThIpaasl. backa na mikipaep/ai
KaObUIAal OlTyTre KabITacaIbl.

KopbITbIHABI

ConpiMen, OimiMm Oepy yaepicinae miKipTramac OICiH KOJAAaHY AayAUTOPHUSHBI
OCJICeHIUIEHIPYre MYMKIHIIK Oepir, OKBITYABI KEKe TYJIFara OarbITTayAbl ICKE achIpajbl.
[Tikipranac KbI3bIKTHI OWBIH FaHA €MeC, COHBIMEH KaTap OuLTIM alTylIbUTapiblH aybI3eKi ceiliey
TUTIH TaMBITYABIH THIMII KYpajibl, KOFaM JaMyBIHBIH Ka3ipri skaFJalbIHIaFbl KOCIOM 1C-OpeKeTTi
icke aceIpyFa bIKnan etymri. CeIHU TYple OWayablH JaMyblHA dcep €Till, KYHel Tanjay kacay
JaFIbLUTAPBIHBIH, ©31H/IK KO3KapachIHbIH KAJIBINTACYbIHA, AdJENIel Olny eHepiHe yilpeTeal KoHe
opOip TWIFaHBIH KOCIOM IC-OpEKeTiHIe KaKeT OOJaThlH camajxapibl KaJIbIITACTHIPAIBL.
[Tikipranac omici eKiHII TUIre OKBITYIBIH €H 0acThl MIHJAETI >KeKe TYPTKiHI (MOTHB) OSTHIIM,
TUIMIK JKOHE PyXaHM TYPFbIIAH ©31H-631 KeTinmipyre ymrteuiabipansl. [likipramac TtypiHge
OTKI3UIreH Ka3ak Tl calakrapblHa OiTiM amymbuiap opTypiii  KapchliacTapMeH MiKip
TaJIACTBIpa OLTY JaFrApUIapBIH UTEpeli, 03 MiKipiH OeJICeH Il Typ/ae KOpFaiiibl, ic-OpeKeTTiH KaHa
TYPiH UTepei, HOTHXKECiHae OUTIMHIH carmachl KOTepiiei.
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METOJ JUCKYCCHUHU HA 3AHATHUAX KAZAXCKOI'O SI3bIKA
B TEXHUYECKOM BY3E

K. O. Axues'

1 o
AnmatuHCKUN YHUBCEPCUTCT SOHEPTCTUKU U CBA3U, T'. AJ'IMaTLI, Kazaxcran

Annomayus. B crathe paccMaTpuBaeTCS METOJ TUCKYCCHM Ha 3aHATHSAX Ka3aXCKOTO s3bIKA B
TEXHHYECKOM By3€ B TpyNIaX C pPYCCKUM S3bIKOM o0O0ydeHus. OTMeEYaroTcsl BUIBI JUCKYCCHU.
[lomuepkuBaercs, 4To B MpOIECCe SI3BIKOBOM TOJATOTOBKH MPOJYKTUBHO HCIOIB30BaTh AKCIPECC-
nuckyccuo. Ha npumepe KOHKPETHOM TeMbl «Pa3roBOpHbBIA CTHIIBY MPOCIEKUBAETCS, KaK B Mpoliecce
AKCIPECC-AUCKYCCUM OCYIIECTBISCTCS Pa3BUTHE HABBHIKOB BEICHMS MOHOJIOTa Ha Ka3aXCKOM SI3bIKE U
BOCIIMUTAHUE KYJIBTYphl peud OYyJIyIIMX CHEIHAIUCTOB. YKa3bIBAaeTCs, YTO JTUCKYCCHsS MPEICTABIIICT
c000i1 HE TIPOCTO yBJIEKATEIbHYIO UTPY, HO M 3(pPEKTHBHOE CPEACTBO Pa3BUTHUS HABBHIKOB YCTHOW peUH
CTYJIEHTOB, (DOPMHUPOBAaHUS Yy HUX KA4eCTB, CIIOCOOCTBYIOIIUX IMPO(eCcCHOHATBHON ACITECIBHOCTH B
YCJIOBUSIX COBPEMEHHOTo o0IiecTBa. B 3akiodyeHne Jenaercsi BEIBOJ, YTO METOJ TUCKYCCHH TO3BOJISIET
pPEeIINTh OJIHY W3 TJIABHBIX 3a7lad OOydYeHHS TOCYAapCTBEHHOMY SI3BIKY — MPOOYXICHWE JIMYHOCTHOTO
MOTHBA, CTPEMJICHHE K PEUYEBOMY H JYXOBHOMY CaMOCOBEPIIEHCTBOBAHUIO.

Knrouesvle cnosa: Meton JUCKYCCHHM, KOMMYHHMKATUBHAs KOMIICTEHIIMsSI, Y4YE€OHBIM JHAJIOT,
Pa3rOBOPHBIN CTUJIb.

METHOD OF DISCUSSION IN KAZAKH LANGUAGE FOR
ENGINEERING STUDENTS

K. O. Azhiev'

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. The article is dedicated to discussion as a specific method of Kazakh language teaching
for Russian-speaking engineering students. The author described various types of discussions. On the
material of the certain topic related to colloquial style, the author demonstrated the process of specific
skills formation. It is pointed out here that express-discussion should be used as a specific technique
aimed at speaking skills improvement. On the example of the aforementioned topic it is pointed out that
discussion as a specific teaching technique helped to develop producing of the monologues in Kazakh
language taking into account oral speech accuracy. The author focused on the potential of discussion as a
teaching technique because it is an interesting and inspiring game, but also an effective means of
speaking skills development. The method of discussion allows us to solve one of the main problems of
Kazakh language teaching.

Key words: discussion as a teaching technique, communicative competence, dialogue, colloquial
style.
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IRSTI 16.41.21, 12.41.33

Y. R. Gabdulina'

' Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

INSTRUCTIONS FOR STUDENTS ON PREPARATION TO THE SCIENTIFIC
CONFERENCE

Abstract. The article provides recommendations to students of technical universities for preparation
of a scientific report in English. Advantages gained by them during participation in the international
scientific and practical conferences are described there: obtaining skills in processing the technical
information and public speaking in a foreign language. To help the students, specific sources are available
to search for the relevant articles in English. The stages of preparation of the scientific report are
described in detail: familiarization with the scientific article and writing of the report. There is also an
algorithm given for selecting the relevant information from the article, the language clichiis are offered,
and the structural elements of the report are indicated: title, information about the authors, the key
problem/goal/task, the rationale of the topic, the current state of the problem, the object (s), method (s),
sections/stages and results of the study, and the conclusion. We believe that the proposed
recommendations will allow the students to prepare a quality scientific report in English.

Key words: instructions, scientific and practical conference, report in English, algorithm of actions,
report structure.

There are many methods and ways for teaching English as foreign language and for its
practical application in technical higher educational institution at present [1-6]. Technical
information processing, the public presentation in foreign language are important skills for
students to obtain. In this connection participation in conferences using this language is very
useful. For example, annually a research and practical conferences in which participants deliver
reports in English are held in AUPET NJSC where students can deliver their reports in English.
Not many students have possibility to present results of their own research work. For this reason
reports describing the research work results of other scientists are admitted for consideration at
the conferences in AUPET NJSC. The results can be published in scientific journals articles.
Based on my own experience students have difficulties to prepare a short presentation of
information according to the requirements.

The article proposes instructions to help student to cope with this problem and prepare a
relevant report.

There are two ways to search and find out initial material for report preparation:

1) To choose an article in Russian and prepare a report using it, then translate this material
into English.

2) To choose an article in English and prepare a report using it.

The first alternative is suitable for not many students. It is necessary to have sufficiently
high level of mastering technical English in order to translate the prepared material from Russian
into English. For most students the second alternative is the most convenient. Students can find
English articles in libraries of their places of living or electronic databases. For example, in
AUPET library there are the foreign following journals: “Renewable & Sustainable Energy
Reviews”, “Renewable Resources Journal”, “Journal of Sustainable Manufacturing and

2

Renewable Energy”, “Modern Power Systems”, “Aerospace Science and Technology”, “Journal
of Aerospace Engineering”, “International Journal of Emerging Electric Power Systems”, “IEEE
Power and Energy Magazine”, “IET Renewable Power Generation”, “IEEE Transactions on
Communications”, “Transactions on Antennas and Propagation” are at students disposal. As for
electronic databases Springer (7) and Elsevier (8) are the mostly used in Kazakhstan.
Furthermore the general algorithm of the work with the article for preparing a scientific

report to participate in the conference is listed below.
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General algorithm for the scientific report preparation

For initial acquaintance with the material pay attention to the following parts of the article:
the title of the article; summary (it is usually called as abstract, resume; this part is placed before
the beginning of the article or after the article); key words; names of the article subsections;
graphical objects: figures, photos, graphs, diagrams, schemes; tables; formulas.

The structure of the report presentation is shown in figure 1.

STRUCTURE OF THE REPORT
1
1. Name of the report
|
2. Information about authors of the article
1
3. Key problem (aim, objective)
|
4. Relevance of the theme
1
5. Current state of the problem
1
6. Object(s) of the research
|
7. Method(s) of the research
il
8. Sections/stages of the research
|

Tables
Graphical objects
9. Results of the research | — Formulas
Textual descriptions of
separate results

il
10. Conclusion

Figure 1 — Structure of the report

Let’s consider each part of this structure.

1. Name of the report

In order to name the report you may use the full name of the article or shorten it.

2. Authors of the research

Indicate the following information about the authors of the article in your presentation:
surnames of the authors (their position, scientific degree, if available); countries and names of
scientific institutions in which they have carried out this research. You may use the following
phrase: “I would like to present the research results obtained by the scientists (list their
surnames) from the scientific institution (mention the scientific institution) of the country
(mention the country) in this report”.

3. Key problem

Distinguish the key problem (aim, objective, purpose, etc.) which is considered in the
article. For this purpose read the following: title of the article; summary (abstract, resume, etc.);
introduction. There may be the following types of the key problem: study of one object
(evaluation of the current situation or determination of the provided characteristics/parameters);
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study of several objects (listing of their current state and current characteristics/parameters);
comparison of several objects/choice of the best object among several ones; development of a
material, a technology, a method or other object (finding optimal conditions, determination of
parameters of the developed material, technology, method or other object); mathematical
calculation or analysis (stages of the calculation or analysis, derivation of formulas, presenting
results); improvement of parameters/characteristics of one or several objects; solving or
definition of a problem (problem connected with a specific object, environmental problem, etc.).
You may use the following variants of phrase: “The key problem/aim/objective in this research
was ...”; “In this research the objects/the parameters ... were studied”; “In this research
analysis/mathematical calculation/comparison ... was carried out”.

4. Relevance of the theme

Formulate briefly the relevance of the problem studied in this research, i.e. reasons why
this problem is important, is of interest for researchers. You may use the following variants of
phrase: “Recently (name of the key problem) is relevant objective due to the fact that ...”;
“(Name of the key problem) is of interest for researchers by reason ...”.

5. Current state of the problem

Formulate briefly the current state in this field: what has already been done, what is already
known, and what remains unstudied, complicated, difficult, etc. It is not obligatory part; it may
not be used in a brief report.

6. Object(s) of the research

Determine the research object by one of the following ways: reading the appropriate
section (it is usually at the beginning of the article); reviewing the whole text of the article. The
research object can be a material, a system, a device, an apparatus, a plant, climate, atmosphere,
a source of energy, fuel, etc. You may use the following phrase: “The object(s) of the research
was(were) ...”.

7. Method(s) of the research

Determine methods of the research by one of the ways: reading the appropriate section (it
is usually at the beginning of the article after the section describing the object of the research);
reviewing the whole text of the article. You may use the following phrase: “In this research the
following methods of the research/mathematical calculation/analysis (list their names) were
used”.

8. Sections/stages of the research

Select sections/stages in this research. Count their quantity. Entitle them or write the
available names of the sections. You may use the following phrase: “This research consisted of
the following stages (list the stages)”.

9. Results

Distinguish key moments and general regularities in results of the research by the
following ways: reading summary of the article (abstract); looking through all the graphical
objects (figures, photos, graphs, diagrams, schemes), tables, formulas and descriptions for them;
reading the section describing the results (the general section after the introduction or the
sections: “Results”, “Discussion”, “Results and Discussion”, “Conclusion”, etc.); drawing
attention to the results which are described in the text but not presented in tables and figures.

List the main stages of the research with the main regularities and results using formulas,
tables and graphical objects. You may use the following variants of phrase: “As presented/shown
in Figure/Diagram/Scheme/Table (describe the obtained regularity)”; “Depending on (mention a
condition, a factor or a parameter) ... the parameters (mention the parameters) are
increased/improved/decreased/changed ...”. If there are substantial results without figures and
tables give textual description of these results.

10. Conclusion

Formulate briefly the conclusion of the research. It is a final part of the report. There are
three types of this part:

1) Listing of what has been performed in the research;
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2) Brief general conclusion based on the results of this research;

3) Main result of the whole research.

Let’s consider each type in more details.

Listing of what has been performed in the research

In order to prepare this part read the main aim of the research. Then, formulate a phrase
about the fact that this aim has been achieved, the assigned task has been fulfilled (the words
given from this aim can be used, for example: “aim is to carry out the study...”; conclusion is:
“Thus in this research the study ... has been carried out”.). You may use the following phrase:
“Thus in this research the objects ... have been studied (comparison, analysis has been carried
out, mathematical calculations have been performed)”.

Brief general conclusion based on the results of this research

Formulate briefly the general conclusion based on the results of this research by the
following ways: using the aim of the research; selecting the main parts in the results and
obtained regularities; reading the final part of the article (the last paragraphs of the article or the
section “Conclusion”, etc.).

In order to formulate this part you may use the following words at the beginning of the
phrase: “The results of this research have shown...”, “According to the results of this research/
as a result of this research/in this research it has been shown/found/established/it can be
concluded that ...”. Then add the main result of the research, e.g.: “The object 1 is more
effective as compared to the object 2.” or “Application of this technology allows to improve ...
significantly/to solve the problem ...”.

Main result of the research

In order to formulate this part you may use the following phrase: “Thus usage of the object
(mention the object) is a potential threat for ...”, “Thus the object 1 is more effective in
comparison with the object 2.”, “Thus using the technology (mention the technology) it can be
significantly improved the parameters of the object (mention the parameters and the object)”.

Conclusion

So in this paper we have considered the work algorithm with the article for the material
preparation in English in order to participate in a research and practical conference.
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CTYJAEHTTEPTE APHAJIFAH FbLIBIMU KOH®EPEHIUSIFA JTANBIH]IBIK
KOHIHAEI'T YCBIHBICTAP

0. P. Ta6aymmna’

1 o .
AJMaThl 3HEpPreTHKa JKoHE OalIaHbIC YHUBEPCUTETI, AnMarthl K., Kazakcran

Anoamna. Maxanana TeXHUKAIBIK )KOFapbl OKY OPBIHIAPBIHBIH CTYACHTTEPiHE aFbUIIIBIH TUTIHIE
FBUIBIMH ~ OasHIamMa jka3yFa  VCBIHBICTAD  YCBIHBUIFAH.  XaJIbIKAPAIbIK  FhUIBIMU-TTPAKTUKAIBIK
KOH(EPEHILUsIapFa KaThICa OTBIPBIIN, TEXHUKAJIBIK aKIapaTThl OHJCYTe KOHE MIST TUIIHIC JKYPT aJIbIHIa
coe3 celyieyre AarblIaHy CUSKThI OaChIM/IBIKTapFa Ue 0O0JIAThIHBI AUTHUIFAH.

CryneHTTepre KoMeK PeTiHJle aFbUIIIBIH TUTIHAET KaXXeTTI MaKajlalap/bl i37ecTipyre apHallFaH
HAKThl aKmapaT Ke3Jepli YChIHBULABL basHmaaMaHbl jka3yja FbUIBIMA MaKajaMEH TaHBICY JKOHE
OasiHIaMaHbl JKa3yra JaiblHIay Ke3eHJEpl erKeH-TemKeWsl cumaTTajraH. MakajajaH peeBaHTThIK
aKIapaTThlH TaHIAIl aly aJTOPUTMI OEpLTiN, TIJIIK KJIWIIE YCHIHBUIABI, COHBIMEH KaTap OasHIaMaHBIH
KYPBUIBIMABIK 3JIEMEHTTepl KOPCETiJeNi: TaKBIPhINTaphl, aBTOpJAp JKOHIHAETl akmapar, Herisri
Macee/MaKcaT/MIHACT, TaKbIPBIITBIH MaHBI3IbLUIBIFBI, MOCCIICHIH arbIMJIaFbl JKarJaiibl, HbICaH(Iap),
omic(Tep), OemiMiaep/Ke3eHIep KoHE 3epTTey HOTIKeNepi, KOPBITHIHABL. bi3 YCHIHFAaH YCBIHBICTAP
CTYJIEHTTEpPre arbUINIBIH TUTIHAE camaibl FHUIBIMH OasHIaMa MailblHAayFa MYMKIHIIK Oepemi e
CaHalIMBIH.

Kinmmix ce30ep: YCHIHBICTAp, FHUIBIMU-NPAKTUKAIBIK KOH(PEPEHIIMS, aFbUIINIBIH  TUTIHJET
OastHIaMa, i1C-KUMBLT allTOPUTMI, OassHIaMa KYPBUIBIMBI.
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PEKOMEHJIAITUA CTYJIEHTAM IO MOJATOTOBKE K HAYYHON KOH®EPEHITUA

0. P. 'a6ayauna’

1 o
AJIMaTUHCKUN YHUBEPCUTCT SHCPICTUKU U CBA3U, T. AJ'IMaTLI, Kazaxcran

Annomauusa. B craThbe IPEUIOKEHbl PEKOMEHAALMM CTYJEHTaM TEXHUYECKUX BY30B IIO
HOJrOTOBKE HAY4YHOIO AOK/Iaja Ha aHMIMHCKOM sA3bIke. OmnucaHbl [IPEUMYIIECTBA, [10JIydyaeMble UMU B
npolecce y4acTusl B MEXKIYHAPOIHBIX HAYYHO-NPAKTUUECKUX KOH(PEPEHIMAX: MPUOOPETCHNUE HABBIKOB
00pabOTKN TEXHUYIECKON MH(POPMAIIUN U ITyOTMIHBIX BRICTYIUICHUN HA HHOCTPAHHOM SI3BIKE.

B nomouis cryzneHTaM MpeaocTaBiIsloTCd KOHKPETHbIE HCTOYHUKH IS [IOMCKA HYXKHBIX CTaTel Ha
aHIIIMKACKOM si3biKe. [logpoOHO ommcaHbl ATaIbl MOATOTOBKY HAYYHOTO JAOKJIaa: 3HAKOMCTBO C HAyYHOH
cTaTheil W HamucaHue Aokinana. Jlaercs anropuTM BBIOOpa pesieBaHTHOM HMH(OpManMM W3 CTAaThH,
NPE/IAararoTCsl SI3BIKOBBIE KIHIIE, & TAKKE YKa3bIBAIOTCSI CTPYKTYPHBIC 3JIEMEHTHI JIOKJIaja: 3arojoBoK,
uHpopMaus 00 aBTOpax, KIOYeBas Mpodiema/lelnb/3anada, akTyaabHOCTh TEMbI, TEKYIIEe COCTOSHUE
npobieMbl, 00BeKT(bI), METO(bI), pa3Aeibl/3Talnbl M PE3yJdbTaThl HCCIEIOBAHUS, 3aKIOUYeHHE. MBI
CUMTAEM, YTO MPEUIOKEHHbIE PEKOMEHIALMU I03BOJAT CTYAEHTaM IIOATOTOBUTh KauyeCTBEHHBIH
Hay4YHBIN JOKJIAJ HA AHTJIMHACKOM SI3BIKE.

Knrouesvie cnosa: pekoMeHalli1, HAYYHO-TIPAKTHYECKast KOH(EPEHIHsI, JOKIa] Ha aHTJTUHCKOM
SI3bIKE, AJITOPUTM JAEUCTBU, CTPYKTYpa TOKJIaja.
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MPHTH 16.31.51

T. II. Azmncona1

1 .
ATMaTUHCKUI YHUBEPCUTET SHEPTETUKU U CBsI3H, I'. AnMaTsl, Kazaxcran

OBYYEHHUE ®YHKIIMOHAJIBHOMY YTEHUIO B IIPAKTUKE
INPEINIOJABAHUS PYCCKOI'O A3bIKA B TEXHUYECKOM BY3E

Annomayusa. Ctathsi TOCBSIIEHA PACCMOTPEHHIO HEKOTOPBIX aCMeKTOB (hOPMHUPOBAaHUS HABHIKOB
(YHKUMOHAIBHOTO 4YTeHHsT [pu oOydeHHH NpodecCHOHANBHOMY PYCCKOMY SI3bIKY. PackpbiBaercs
coJiepKaHUe TIOHATUH «(DYHKIMOHATbHAS TPAMOTHOCTH» M «(PYHKIMOHAIBLHOE uTeHHe». Kcciemyercs
TpaHchOpManusl KOHIIENTA «YTCHHE», 4YTO OOYCIOBICHO W3MECHEHHEM W PACHIMPCHUEM TOHSITHS
IPaMOTHOCTh B COBPEMEHHOM MHUpE U CBS3aHO C MpOorpeccoM MH(POPMAIMOHHBIX TexHodoruid. Ocoboe
BHUMAaHHUE YJENseTcs CIeHUPUUECKIM OCOOCHHOCTSIM O00y4YEeHHUSI TPaMOTHOCTH YTCHHS CTYJICHTOB, IS
KOTOPBIX PYCCKHH SI3BIK HEPOIHOW. AHATM3UPYIOTCS pabOTHI UCCIIE0BATENEH, YCTaHABINBAIONUX CBSI3b
(hYHKIIMOHATBHOTO YTEHHUS C KPUTHYECKHM MBIIUIeHHeM. [lJI1 mpeosoneHnss CIoKHOCTeH B OOydeHUH
OTMEYaeTCs Ba)KHOCTh HCIOJb30BAHHUSA PYKOBOJACTBA MO TPEM YPOBHSAM YTEHHSA: MOBEPXHOCTHOMY,
JIOTUYECKOMY M OIleHHMBamoleMy. Onpenensrorcs CTpaTerud M LEeNH, MPHUBOJAIINE K IPaMOTHOMY
yreHnto. [IpuBoAsSTCS MpUMepH! 3a1aHuil, COCTaBIEHHBIX C YYETOM ypOBHEHW UTEHHSA, CTIOCOOCTBYIOIINX
WHTEPIPETALUH, 00CYKJICHUIO CMBICIIA Yepe3 AUAIOT C TEKCTOM.

Knrwouesvie cnosa: GpyHkunoHaabHas TpaMOTHOCTh, (YHKIIMOHATIBHOE YTEHHE, TAKCOHOMHUS biyma,
YPOBHU MIOHUMAHHS TEKCTA.

JuctmumHa «[IpodeccnoHanbHbIi PyCCKHM S3BIK» 3aHUMaeT 0co00€ MECTO B CHUCTEME
MOATOTOBKM OakajaBpOB C HWHXKEHEPHBIM oOpa3oBaHueM. B Hacrosiee BpemMsi B CUCTEME
BBICIIIETO TEXHHYECKOTo O00pa3oBaHHs OOYYEHHE PYCCKOMY SI3BIKY KaK BaKHOMY JIIEMEHTY
o0riei u mpodeccHoHANbHON KYIbTYpBI U CPEACTBY MPOGECCHOHATBLHOTO OOIICHHS TPHOOPENOo
0co0yr0 aKTyaJdbHOCTh. J[JIsI CTYJEHTOB TEXHHYECKOTO BYy3a H3ydeHHE NPO(ECCHOHATHHOTO
PYCCKOTO si3bIKa — 3TO HE TOJBKO CPEACTBO OBJIaJeHUs Oyaylield ChenuaabHOCThIO, HO U
BO3MOYKHOCTh OCYIIECTBIIATH KOMIIETEHTHOE TMPO(eCcCHOHATBHO-OPUEHTHPOBAHHOE OOIIEHHE,
YTO TMO3BOJIUT JIETKO  aJalTHPOBAThCsl K  JUHAMHYHO  M3MEHSIOUIUMCS  YCIIOBHSIM
po(ecCHOHATLHOM IS TCIIEHOCTH.

OcHOBOH yHHMBEpCAIbHBIX OOIIEKYIbTYPHBIX KOMIIETEHIIUH COBPEMEHHOTO CHEIHaTUuCTa
aBiseTcss (YHKUMOHAIbHAS TPaMOTHOCTh. TepMUH «(YyHKIHMOHAIbHAsA TPaMOTHOCTH» ObLI
npemioxked YuibsiMmom C. I'peem B 1956 tony mns IOHECKO kak oOyueHue B3pOCIHBIX
«CaMOCTOSITEIbHO CIPABIATHCS C MPEIbIBISIEMBIMU K HUM TPEOOBaHHUSIMH YTEHUS U MUCbMay [9:
21].

Ha mpotrsbkeHun AecaTuneTvii B CBSI3M C M3MEHEHHWEM WHHOBAIMM B 00JIacTH HAYKHU H
TEXHUKH, TOSBIICHHEM HOBBIX S3BIKOBHIX (DOpPMATOB W 3ajad ompejaeicHue (PyHKIHMOHAIEHOU
IPaMOTHOCTH TIOJIBEPIIIOCh KOPPEKTUPOBKE IS YIOBIETBOPEHUS HOBBIX TpeOoBaHmii. B
HacTosIIee BpeMs 3Ta (pasa ONMUCHIBAET T€ TMOAXOJBI K TPAMOTHOCTH, KOTOPBIE ITOAYEPKUBAIOT
MPHOOPETEHUE COOTBETCTBYIOLIUX YCTHBIX, KOTHUTHBHBIX M BBIYMCIUTENBHBIX HABBIKOB JIJIS
JOCTHKCHHUS MPAKTUICCKUX TEIeH B KYIbTYPHO-CIIEITU(DUICCKUX YCIOBHUSIX.

OyHKIMOHATBHAS TPAMOTHOCTh PAacCCMAaTPUBAETCS KaK OCHOBA JJISl )KHU3HEHHBIX HABBIKOB,
HaunHas OT 0a30BBIX KOMIIETEHIIMHA COCTaBJICHUS YCTHOTO M THCBMEHHOTO COOOIIEHHS 0
CIIOCOOHOCTH pelIaTh CIO0XHBIE HAYYHBIE M COIHANbHBIE MPOoOIeMbl. DTO 3(PPEeKTUBHBIMA
WHCTPYMEHT JUIsl ajdbHEHIero oOydeHus, Juisi 1ocTyna K uHdopmauu u e€ oOpaboTKu, s
MOJIyYEHUs! HOBBIX 3HaHU [2].

OyHKIMOHANbHAS TPAMOTHOCTh - 3TO OCHOBA aKaJeMHUYECKOro U NpoeCcCHOHAIBLHOTO
ycrexa cryzaeHTa. be3 0a30Boi CIIOCOOHOCTM MOHUMATh MPOCTOM Marepuan JUisi UYTCHHS
CTYJIGHTHI HE MOTYT ycBawmBaTh MH(popManuio s yaeOHbix meneid [11]. C pyHKImmoHanpHOU
TPaMOTHOCTBIO CBSI3aHBI TAaKHE KOMIIETEHIIMH, KaK CIIOCOOHOCTH BBIOMPATh M HCIOIB30BATh
pa3anyHble TEXHOJOTUH, BUJIETh IPOOJIEMBI U UCKATh TyTH UX PEIICHUS, YYUTHCS BCIO )KU3Hb.
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OyHKIMOHANbHAS TPAaMOTHOCTb, MPHOOpPETEHHAss B IIKOJIE, B BYy3€ paCIIUpPACTCS H
yrinyoasercs. BaxHelnne yHUBepcallbHbleé KOMIIETEHLMU CBSI3aHbl C YPOBHEM YHUTATEJIbCKOU
IPaMOTHOCTH CTY/IEHTa — 3TO CIIOCOOHOCTH K BOCTIIPUATHIO, 0000IIeHNIO, aHATTU3Y MH(OpMAaIH,
IIOCTAaHOBKE 1€MW M BbIOOpa TyTed ee JOCTUXKEHHS; YMEHHE JIOTHYECKH BEpHO,
apryMEHTUPOBAHHO M SICHO CTPOMTb YCTHYIO U NIMCbMEHHYIO peub. Iloaromy Takoit
OCHOBOIIOJIATAIOIIMM HAaBBIK, KaK YTEHHE, HE MOXeT 0Oojiee OrpaHMYUBaTbhCS TOJIBKO
aKaJEMUYECKUMH LETSAMH (CKOPOCTh, BBIPA3UTENBbHOCTh, IOHUMAHHUE COJEP)KaHUA), a JOJKEH
BKJIIOYATh II€JIM, CBSA3aHHBIE C IOBCEJIHEBHOW *XH3HbIO. B COBpeMEHHOH TpPaKTOBKE TEPMHH
«YTEHHE» COJAEPKUT Ooiee MMPOKH cMbICT. TeKeT — 3TO He TOJIBKO MUCHbMEHHAs €r0 4acTh, HO
U pasroBOpHAas 4acTh, TaK HA3bIBAEMbIE «HECIUIOIIHBIE» TEKCTHI: WILIFOCTpAlMM, Tpadukw,
CXEMbl, [uarpamMmel U T. 1. COAEpKUT MOATEKCT, KOTOPBIM pa3BUBAET KPUTHUUECKOE MBIILICHNE
[11].

YpoBeHb CPOPMUPOBAHHOCTH (PYHKIIMOHATHHONH T'PAMOTHOCTH B Pa3IUYHBIX O0O0IACTIX
npoBepsieTcst MexayHapoaHeiMu uccnenoBanusimu (PISA, TIMSS, PIRLS). Tectupyemsblie
IpeIMETHbIE 00JIaCTH BKJIIOYAIOT HE TOJILKO MaTeMAaTHKY, €CTECTBEHHO-HAayUHbIE ITPEIMETHI, HO
U YTCHHUE.

B wuccnenoBanusx Ilporpammbl  MexxayHapoaHoi oneHku cryneHTtoB (PISA) mon
IPAaMOTHOCTBIO 4YTEHHUsS Mpeagaraercs IOHUMaTh CIHOCOOHOCTh Y4YEHMKa K OCMBICIEHUIO
NUCHMEHHBIX TEKCTOB U MX Pe(ICKCHH, K HCIIOIB30BAaHUIO MX COACPIKAaHUS ISl TOCTH)KEHUS
COOCTBEHHBIX LesIed, Pa3BUTHUSA 3HAHUNH M BO3MOXKHOCTEH, A aKTUBHOIO y4acTusl B >KU3HHU
obOmiectBa. CJ0BO «IpaMOTHOCTB» TMOJPAa3yMEBAET YCHEHIHOCTh B OBJIAJCHUM YYaIIUMMCS
YTEHHEM KaK CpEJICTBOM OCYIIECTBIECHUS CBOMX JaJbHEMIIMX IUIAHOB: MPOJOJIKEHHUS
o0Opa3oBaHusl, MOATOTOBKH K TPYIOBOW JESITEIbHOCTH, YYaCTHs B TPY/I€ U )KU3HHU OOILECTBA.

B uccinenoBanuu PISA rpaMOTHOCTH UTE€HMSI MOJPA3ACISIETCS Ha CIEAYIOUIUME YPOBHH:
MOUCK B TEKCTE HYXHOH HMH(OpMAIMM MO MPOCTOMY KPHUTEPUIO (CaMblii HU3KHW YPOBEHB);
MIOUCK B TEKCTE HYKHON MH(POPMALIUHU 110 MHOXKECTBEHHBIM KPUTEPUSM; IIOUCK B TEKCTE HYXKHON
uH(pOpMallH, paclo3HaABAHUE CBSI3U MEX]y OTPbIBKaMU MH(pOpMaIuu, padoTa ¢ U3BECTHOU, HO
OPOTHBOPEYMBON  MH(pOpMaIMeld; TOUCK U  YCTAaHOBJIIEHHE IOCJEIOBATEIbHOCTH  HIIU
KOMOWHAIMH OTPBIBKOB, COAEPIKAIINX TITYOOKO CKPBITYIO HH(POPMAIUIO, YMEHHE C/IETaTh BBIBO
0 TOM, Kakasg HMH(poOpMaius B TEKCTEe HeoO0XoauMma JJIs BBIIOJIHEHUS 3a/aHusl; NOHUMaHHE
CJIOKHBIX TEKCTOB M MX MHTepHpeTanus, (GopMyIHpOBaHNUE BHIBOJOB U TMIIOTE3 OTHOCHUTEIHHO
COJIepKAHUS TEKCTA.

CryneHrt, y kKotoporo chopMupoBaHBl HaBBIKM (YHKIMOHATBHON TPaMOTHOCTH, YMEET
MOJIb30BAThCsl PA3IMUYHBIMU BUAAMU YTE€HUS (M3YyYaOLUIUM, IPOCMOTPOBBIM, O3HAKOMHUTEIbHBIM).
OH cnoco0eH mepexoauTh OT OJHON CHCTEMbI IPUEMOB YTEHHSI M IOHUMaHHS TEKCTa K APYTrOH,
a/IeKBaTHOM JTAaHHOM LleM YTeHUs], TOHUMaHUs U JaHHOMY BH]Ty TEKCTOB [7].

CryneHT He JOJIKEH ObITh TACCUBHBIM YUTATEJIEM, IIPOCTO MOHUMATh COJEpKAHUE TEKCTa.
KoruutuBHOEe akajeMHYeCKOE BJIAJEHUE S3BIKOM — 3TO YPOBEHb, HA KOTOPOM CTYAEHT MOKET
YUTaTh MEXAY CTPOK, BCTYNATh B JHAJIOT C TEKCTOM, COTJAIIaThCs WIIM HE COTJIAIlaThCs C TEM,
YTO HAmUcaj aBTOp, 3a/1aBaTh BOMPOCHI U JIp. DTOT AUAIOr BCE Oojiee yCIOKHIETCS B yueOHOM
mporecce.

@DYHKIHMOHAIBHOE YTEHHUE U PA3BUTHE KPUTHUECKOTO MBIIUIEHUS B3aUMOCBS3aHBI, 3TO
4acTh OAHOro mporecca. OOyueHune (QyHKIIMOHAIBPHOMY YTEHHIO CTYACHTOB, H3y4YarOIINX
PYCCKMH SI3bIK KaK HEpOJIHOW, MMeeT psj cneuu(uyeckux OCOOEHHOCTEH, YTO MOpPOKIAaeT
CIIOKHOCTM TMpH TpernoAaBaHuM. Jlas npeomoneHust ClOKHOCTeH Obulo  pa3paboTaHo
PYKOBOJICTBO O TpEM YPOBHSM UTEHMs, IOMOrarollee CTYAEHTaM YyCBauBaTh HH(OPMALUIO
TEKCTa 3a MpeJejamMH IEepPBOro, MOBEPXHOCTHOTO YPOBHS, KOTOPHIH JAaET OTBET «IIOHSTHOX.
Bropoii ypoBeHb — JIOTMYECKOE YTEHHUE: «IOAyMaTb W HaWTW». Tperuid ypoBeHb —
OLICHMBAIOIINN WM TBOPUYECKHI ypoBeHb «cam». B TekcTe HeT oTBeTa, YUTaTeNlb ONUpaeTcs Ha
¢donoBBICe U Jornyeckue 3HaHud. [lanHas knaccudukanus npencrasieHa X. I'epbepom B 1978
rony B pabore «O0ydeHUe YTCHHUIO CIIEITUATIBHBIX TEKCTOBY [6].

96



Becmnux Aamamunckozo ynueepcumema ynepeemuxu u ceazu. Ne 4 (39) 2017

B ocHOBe [MaHHOrO PyKOBOJACTBA JIEKUT TAaKCOHOMHs biyma, NpeuioKeHHas TIpyIIon
Y4EHBIX IO PyKOBOACTBOM benmkamuna biayma B 1956 roay. biiym noneitancss HHTErpupoBaTh
pa3po3HEHHbIE 1IeNTU U 33J]auH, IOCTPOUTh HEPApXUI0 00pa30BaTEIbHBIX 1IEJIeH, 0XBATHIBAIOIINX
KOTHUTHUBHYIO 00JacTh, KOTOpas IIar 3a IIaroM OMNHChIBala Obl YPOBHU UEIOBEYECKOTO
MBIIICHHS ¥ BBHITEKAIOIIME OTCIO/IA 3a1aun o0yueHus. Takconomus biyma npezacrasisier coboi
HaOOp U3 TpeX UepapXUUEeCKUX MOJIENeH, NCIIOIb3YEMBIX ISl KJIacCU(PUKAUU 00pa30BaTeIbHBIX
neseil 0OydeHusl 1Mo ypOBHIO CIOXKHOCTU M CHEUM(UKA B KOTHUTHUBHOM, SMOLMOHAIBHON M
CEeHCOpHOU 06sacTsiX. KOrHUTUBHBINA CIUCOK JOMEHOB ObLI OCHOBHBIM IIEHTPOM OOJBIIMHCTBA
Hesiel TPaJuIIMOHHOTO 00pa30BaHUs M YacTO UCIIONB3YETCS IS CTPYKTYPHUpPOBaHMS y4eOHBIX
1enei 00y4eHus, OlleHOK U eI TeTbHOCTH.

Monenu OblTH Ha3BaHBI B 4ecTh beHmkamuna biyma. OH sBIsSieTCS peIakTOPOM MEPBOTO
ToMa «TakcoHOMHS 00pa3oBaTENbHBIX IEeH: KIacCupUKaAI 00pa3oBaTENbHBIX Ienei» [3].
Hcnonbp3oBanne TakcoHoMuu biryma B 00pazoBaTenbHbIX 1ensax 0bl10 npeaiokeno B 2001 rogy
[1].

B ucxonHOM BepcUM TaKCOHOMHM KOTHUTHBHAsI 00JIaCTh pa30MBaeTCsa Ha LIECTh YPOBHEH.
C Touku 3penus biyma, nenn o0yueHHsT HAIPSIMYIO 3aBUCST OT UEPAPXUU TAKUX MBICTUTEIbHBIX
MpOIeCCOB, KaK 3amoMuHaHue (remembering), monuMmanue (understanding), npumeHeHue
(applying), ananm3 (analizing), cunre3 (evalueting) u orenka(creating). Ecau baym npemmaraer
KECTKO HMEpapXUUYECKyI0 CTPYKTYypy, TO B IE€PECMOTPEHHOHl BEpCHM paccMaTpUBAETCS
JIBYXMEpHAs CTPYKTypa COEIMHEHHUs 3HAaHUI ¢ KOTHUTUBHBIMU IpoLieccaMy. BhIestoT yeTsipe
ypOBHsI 3HaHM: (pakTorpaduyeckre, KOHIENTYyalbHbIE, MPHKIAIHBIE, METAKOTHUTHBHBIE W
YCTaHABIIMBAIOT UX CBS3b C MepapXued MBICIUTEIbHBIX MPOIECCOB, B JaHHOW KOHIEHIMH HE
SBJIIOILYIOCS JKECTKON. ABTOpPBI MOKA3bIBAIOT 3BOJIOLUI0 KOTHUTUBHOIO Ipoliecca, KOTopas
MOXKET OBITh OYEHb II0JIE3HA MpPH OMNpENeIeHUU Iieneld oOydeHHs, BHU3yallu3allud Kypca,
TUTAHUPOBAHHHU 3aHATHH, 17151 U depeHanuy ypoBHs 3aaanuii [1].

Hcxons u3 3Toro, cTpaTeruu M e, TPUBOIAIINE K (YHKIIHOHATHBHOMY YTEHUIO, MOYKHO
OIpEAEIUTh U UCII0JIb30BATh B 00YUEHHUU.

CreuuanbHbBIi  TEKCT SBIAETCS OCHOBHOM auAakTHUeckod emuHuiei. OOyuasch
(GYHKIMOHATLHOMY YTCHHIO CIIEIUAIBHBIX TEKCTOB, CTYACHTHI JOJDKHBI HMETh CHCTEMHOE
MIPE/ICTABJICHHE HE TOJBKO O CHENU(PUUYECKHX OCOOEHHOCTSIX OpPraHM3alMd HAyYHOTO TEKCTa
(cBoiicTBaxX, Ccrmocobe M3MOXKEHUsI MaTepuajia 3arojoBKE, OCOOEHHOCTSX KOMIIO3UIIUN),
HAYYUTHCS COCTABJIATH JIOTUYECKYIO CXEMY TE€KCTa, yMETh aHAIU3UPOBATh JIOTHKY TEKCTa, HO U
YMETh BBIJCIATE MeTanH(POPMATUBHBIC (parMeHThl (MapKepbl, KOHHEKTOPHI, HHIUKATOPHI).
Pasnuyate Buawsl uHpOpManuM B HAyYHOM TEKCTe: MO cojaepxkaHuio (dakrtorpaduueckas,
KOHIENTyalbHas, OuOimorpaduueckas), 1o (QYHKIMOHAIHPHOMY Ha3HAuYeHUIO (OCHOBHA,
JIOTIONIHUTENbHAS ), IO opMe MpeAcTaBieHus (TeKCTyalbHas, TabnuyHasi, rpaduueckas), pema-
TEMaTH4YeCKyl0 HWHGOpMANMI0. DT HaBBIKA OTPaOaTHIBAIOTCS TPU BBIMOJHEHWH 3aJaHHUN
PEeNpOayKTUBHOIO (3HaHHE, MOHUMAaHWE, MPUMEHEHHE) M MPOAYKTUBHOIO (aHAIW3, CHHTE3,
ouleHka) ypoBHel. Ilepen ureHumem HeoOxoaumo chopMynHpoBaTh KOHKPETHbIE IIENH,
HampuMep, OMNpeIeeHHe TEeMbl, KOMMYHHKATUBHOHM 3a/ladd, TMOWCK apryMEHTOB; BHIOpaTh
CTpaTeruu g CHSATUS TpyJHOCTEH. AKTHUBU3UPOBATH (DOHOBBIE 3HAHHS. DTO MOTYT OBIThH
3HAHUSA, TOJYYCHHbIE W3 MPEAbIAYIIUX TEKCTOB, CIENHMATbHBIX TUCIUIUINH, HWH(OpMALINS,
neperaHHas o0 uTeHus Tekcra. [Ipu uTeHuH uckaThb KOHTEKCTYyalbHbIE IMOACKAa3KH, KOTOpPbHIE
HaxomsaTcss B MerauH(opmatuBHbIX (parmentax. CTYIeHTBl JODKHBI HMMETh HABBIKU
HAXO0XJACHUS TEKCTOBBIX Je(PUHUILNMI, KOTOPbIE OTINYAIOTCS OT CIIOBAPHBIX U (POPMYIUPYIOTCS C
Y4ETOM COAEp)KaHUS TMOHATHS, PA3TUYAIOTCS MO CIIOCO0Y PACKPbITUA MOHATHUS, MO 00BEMY.
3HaTh SI3BIKOBBIE (JIEKCUYECKHE, TPaMMAaTUYECKHE, CHHTAKCHYECKHE) OCOOCHHOCTH HAYYHBIX
TekcToB. [Ipu hopmynupoBke 3aganuii K TeKCTy U ux auddepeHranum npenoiaBareiab MOKET
OpPUEHTUPOBATHCS HA TPU YPOBHS UTEHUSI: OTBET «IIOHSATHOY, «IIOAYMAaTh U HAUTHU», TBOPUECKUI
ypOBEHBb «cam». BocrnpuHumas nH(OpMAaLNIO, CTYACHT JOJDKEH HE TOJIBKO MPUHUMATH HOBBIE
UJeH ¥ apryMEHThI, HO U TIOJBEpPraTh COMHEHHIO 000OCHOBAHHOCTH apTyMEHTOB, MPEII0KEHHBIX
aBTOpOM TeKkcTa. [loHnMaTh, kak pa3pabaThIBAIOTCS U MOAICPKUBAIOTCS apTyMEHTHI. Beipaxars
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CBOE MHEHHME O TEKCT€ M YBAXKUTEIBHO OTHOCUTCS K UYKUM TOJIKOBAHHUAM M BBIBOJAM.
Hcnonp30BaTh CTpaTeruMl «aTakd Ha CJIOBa», YTOOBl PACKPBITh CMBICI, MPOU3HOIICHHE U
NOHMMAHNE HE3HAKOMBIX CIIOB.

[Tpu GopmMupoBaHUU MHTEIUIEKTYalbHBIX YMEHUN aKIIEHT TakXKe JeNaeTcsi Ha paboTy ¢
uHpopmanueii, ¢ TekctoM. CTyleHTaM MpeUIaraloTcs BOIPOCHl M 33JjaHus, MPH COCTaBJICHUHU
KOTOPBIX YYHUTHIBAIOTCA YpPOBHM TOHMMaHHUs TekcTa. Ha ypoBHe y3HaBaHUs, MOHUMaHHS
CTYJEHTBI JOJKHBI: BOCIIPOM3BOANUTH TEPMUHBI, YMETh ONPEAENIATh TEMY U KOMMYHUKAaTUBHYIO
3aJa4y, YCTaHABJIMBaTh CBSI3b 3arojloBKa TEKCTa ¢ TEMOW W KOMMYHHMKATHBHOW 3a/layei,
CpaBHUBATh COJEp)KaHHE JBYX M Oojee TekcToB. Ha ypoBHE BBIsBICHHS HWH(POpPMAIINH,
IMPUMEHEHUU: BBIIEISITH MUKPOTEMbI, OCHOBHYIO U JIOMOJHUTENbHYIO HH(OpMaIHio, OBICTPO
IpOCMaTpUBaTh  TEKCT, COCTABJIATH  JIOTMYECKYI0  CXEMY, HaxoJIuTb  OTBEThl  Ha
nepedpazupoBaHHbie Bompockl. Ha ypoBHe aHanu3a M CHHTE3a: COOTHOCUTH MH(YOPMAIHUIO U3
TeKCTa ¢ HMH(OpMaIMeld W3 JIpPYruX HCTOUYHUKOB, JI€JaTh BBIBOABI, HAXOIUTHh AapryMEHTHI,
OILICHMBATh 3HAUMMOCTb JAaHHBIX U JIp. Ha ypoBHE CHHTE3a U OLEHKHU: pa3inyaTh OOBEKTUBHYIO U
CyOBEKTUBHYIO MH(POPMALIMIO, CBA3BIBATh €€ ¢ (pakTaMu, TOUKOW 3pEHHsI, MHEHHEM M3 JAPYIHX
HUCTOYHUKOB, apTYMEHTHUPOBATH CBOIO TOUKY 3PEHUSI.

Tax, cTyneHTam, U3ydaroluM pano3JeKTPOHUKY, ITPEAIaraloTcs 3aaHusl, COCTaBICHHbIE
¢ Y4ETOM ypOBHEM MOHUMAaHHUSI TEKCTA.

IlepcneKTUBBI MOJYNIPOBOAHUKOBOM 3JIEKTPOHUKH

Ecniu mocmoTpeTrs Ha COBpEMEHHBIE IOJIYNPOBOAHUKOBBIE TEXHOJOTUHM, TO MBI
IPAKTUYECKH JOLUUIM A0 NPEAesioB Bo3MOKHOro. Ceiuac cioi AMAIEKTPUKA B TPaH3UCTOpE
cocrasisieT 10-15 aromoB. TeopeTnueckuii npenen - 3TO NATh-LIECTh ATOMOB, U TPAKTUYECKH B
Pa3BUTUH TPAJUIIMOHHOM IOJIYIPOBOJHUKOBOM 3JEKTPOHUKU Mbl YK€ K HEMY HMPHUOIU3UINCH.
[ToaTomy Oyayiiee 3a HOBBIMH TEXHOJOTHSIMH, U TaKHE HOBBIE TEXHOJOTHUU Pa3BUBAIOTCS B
Heapax adoparopuit IBM. OnHO M3 WHHOBAIIMOHHBIX HAIIPABJICHUH - 3TO HAHOAJIEKTPOHUKA. B
1998 rony yuensie JJonanba Dittnep u Dpxapa setinep uz nadopatopun IBM B Kanudopuuu
CyMEJHU BBUIOKUTH 35 aTOMaMM KCEHOHa Ha Kpucrtamie Hukens sorotun IBM. Oto onHo u3
MEPBBIX CBEPIICHUH B 0OJACTH HAHOTEXHOJIOTUHU, KOTJAa YEIOBEYECTBO HAYUYMIIOCH YNPABIAThH
CTpYKTypaMu (aKTUYECKU Ha aTOMapHOM YPOBHE.

JlanbHeliiee pa3BUTHE ATO HAMpaBICHHE TOTYYWIO C M300pPETEHHEM TaK Ha3bIBAEMBIX
KpeMHUEBBIX TpyOok. KpemHueBas TpyOka Ha aToMapHOM YpPOBHE MOXET OBITh HaIlOJIHEHA
KaKHMM-TO COJEP>KMMbIM M U3MEHSAET CBOU KaueCTBa B 3aBUCUMOCTH OT T€OMETPUU U TOTO, KAKUM
MaTepuajioM OHa HamojHeHa. Pa3mep Takoit TpyOku coctaBiser 1-1,5 nanomerpa. dakTudyecku
3TO MO3BOJIAET CO3[1aBATh MHTETPAIbHbIE MUKPOCXEMbl Ha TPUHIMIIUAIBHO IPYrOM YPOBHE U B
MPUHIIUITAATILHO IPYTOM TUIOTHOCTH.

[TprueM 3TH HAHOTEXHOJIOTUH YK€ BBILIUIN 32 MPeIebl TEOPETHUECKUX pa3padoTok. Tak, B
naboparopuu IBM B IIBeiinapun yuensiii I'epn bunnunr, kotopsii nonyunn HoOenesckyro
OPEMHUIO 32 pa3pabOTKy 3JIEKTPOHHOTO MHKPOCKOIA, OOpaTWi BHHMaHHE Ha BO3MOKHOCTh
dbopMUpOBaHUS B OMNPEAENIEHHBIX MOJIMMEpax MaJeHbKHUX SMOYEK, KOTOPbIE HMEIOT pa3Mep
HaHoMeTpoB. M masio TOro, 3T SMOYKM MOXXHO KakK CO3/1aBaTh, TaK M CKaHUPOBAThb, YTO
MO3BOJIUJIO CO3JaTh MPUHIUIHAIBHO HOBYIO TEXHOJOIHMIO 3amucu uHpopmaiuu. [ImoTHOCTH
3aMKCy Ha TAaKUX YCTPOMCTBAX MaMsTH cocTaBiseT nmopsaka | TOalT Ha KBagpaTHBIN AI0M, 3TO
25 MWJUIMOHOB MEYATHBIX JIUCTOB Ha KPUCTAJJIE pa3MEpOM C IMOYTOBYIO Mapky. To ecTh Ha
O/JIHOM MAaJ€HbKOM YMIIE€ MaMATH, CO3JaHHOM I10 3TOM TEXHOJOTMHU, MOXHO 3amucaTth 15-20
['Gaiit nunpopmanuu. Y B 3TOM roay Takoe 3alOMHHAIOIIEE YCTPOMCTBO ObUIO MOKa3aHO Ha
BBICTaBKE. JTO HE 3HAUUT, YTO OHO YK€ CETOAHS TOTOBO K IPOMBILUIEHHOMY BBIITYCKY, HO Y€pe3
JIBa-TPU TOJia BBITYCK yXke Oy/1eT BO3MOKEH.

CyIIecTBYIOT U JIpyrUe OCHOBBI Ui pa3BUTHUS WH(DOPMAIMOHHBIX TexHOorwmidi. Takwue,
HarpuMep, Kak KBaHTOBas oOpaboTka wmHdOpmaiuu, padbOThl MO KOTOPOW TOXKE BEAYTCS B
Hezpax saboparopuii IBM.
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Tabnmuua 1 — Bompockl M 3aiaHusi, COCTaBIEHHbIE C YYETOM YpPOBHEH IOHMMAHHS TEKCTa
«IlepCeKTUBBI NOIYIIPOBOJHUKOBOM 3JIEKTPOHUKHY

YpoBeHb Hagbiku 3ananus
IToBTOpenue unu OOBsicHUTE 3HAYCHUE TEPMUHOB!
pacro3HaBaHue JJIEKTPOHHOE YCTPOMCTBO, HAHOMETD,
MHpOpMaIH HIOJIMED.

Y10 Takoe HAHOTEXHOJIOTHH?

HazoBute y4€HbIX, BbUIOKHUBIIINX Ha
KpUCTaJUIC HUKEI 35 aToMaMHu KCEHOHA
3Hanne sorotun IBM.

B xakoM romy Ha KpucTaie HUKeIs 35
aToOMaMHM KCEHOHa ObLI BBIIOYKEH JIOTOTHII
IBM?

I'ne npoucxoaut nanbHeiliiee yBennueHue
€MKOoCTH HOocHTeNel nHpopMannu?

UT0 Takoe HAaHODJICKTPOHHUKA?

CxBatbiBaHUE 3akonuute pasy: «Kpemuuepas TpyOka Ha

(moHMMaHMe) aTOMapHOM YPOBHE ...».

CMBbICIIa Uro BwI y3Hamu o ['epie bunnunre?

nHpopManuoHHbIX | [Touemy coit TudNEKTprKa B TPaH3UCTOPE

MaTepHajoB JBIDKETCS K CBOEMY TEOPETHYECKOMY
npeneny?

[IpeobOpa3yiite Bepaxenue: «KBanToBas
00paboTka HH(QOPMAIIUY SIBJIIETCS OCHOBOU
TUTSL pa3BUTHS HH()OPMAIIMOHHBIX
TEXHOJIOTHID».

OOBsicCHUTE B3aMMOCBSI3b MEXTY
(hopMHpOBaHUEM SIMOYEK B HEKOTOPBIX
MOJIMMEPAX M JATbHEHIIINM YBETHIEHUEM
€MKOCTH HaKOMHUTeNeH HHPOPMALHH.
Pacckaxute cBOMMM CI0BaMU O KPEMHHUEBBIX
TpyOKax.

[Ipumenenue B Kaxoe 3Hauenne umeer pa3pad0oTKa yUEHBIX,
CXOJIHOM CUTyallud | BBUIOKMBILIUX Ha KpHCTajie HUKes 35
aToMaMu KceHoHa Jioroturn [BM?
OOBsACHUTE 1IeTh MPUMEHEHNS KPEMHHUEBBIX
TpyOOK.

Kakas Teopus o3BoJisieT 00bSICHUTh
BO3MOKHOCTh KBAHTOBOH 00pabOTKH
nH(popMaIumn?

Onpenenuts 4vactu | [lepeuncianre HOBbIE pa3pabOTKH, KOTOPBIE
U CTPYKTYPY MOTYT OBITh IPUMEHEHBI JIJIsI TOBBIILICHHS
OBICTPOJCHUCTBHUS M EMKOCTH MaMsTH
KOMITBIOTEPOB.

Uro sBiIsieTcs CIeICTBUEM OOHAPYKEHHS
BO3MOXXHOCTH ()OPMHPOBAHHS SIMOYCK B
oTpeieNI€HHbBIX oTuMepax?

CpaBHHUTE JJOCTH)XKEHHUS €BPOIIEHCKOTO 1
amepukaHckoro ¢uimmanos IBM.
[Ipoananu3upyiite NPUYHHBI TOUCKOB HOBBIX
CII0COOOB TIOBHIIIIEHUS OBICTPOCHCTBHS 1
€MKOCTH MTaMsATH KOMITBIOTEPOB.

TTornmanue

Hcnonrs3oBanue

Anammnz
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[Ipomomxenue TadauLbI 1

YpoBeHb HaBpiku 3amaHus
CoeMHNTh 9acTh KaxoBbl BO3MOKHBIE N3MEHEHHS
MO-HOBOMY APXUTEKTYPhI KOMIIBIOTEPOB B OJIHKakIieM
0 em?
Cunres YAy

[Ipennoxure anropuT™M BHEIPEHUS
MTOCIIEHUX TEOPETUIECKHUX Pa3paboOTOK B
00J1aCTH KOMIIBIOTEPOCTPOCHHUSI B IPAKTHKY.

O1neHuTh Onuuyre TOCTOMHCTBA KBAHTOBOT'O
3HAYMMOCTH Ha KOMITBIOTHHTA TIEPE/1 KJIaCCUYECKOU CXeMOM
OCHOBE KPUTEpPUEB apxuTekTypsl OBM.

OreHka CrenaiiTe BRIBOJBI O MOPAJILHOM

yCTapeBaHUH TEXHOJIOTMYECKUX IIPOLIECCOB
IIPOU3BOJACTBA KOMIILIOTEPOB Ha OCHOBE
KPEMHUSIL.

Taxum 00pazom, mepexo/ OT MOAETH YTEHHs TEKCTa KaK HCTOUHUKA WH(POPMALIUHU, CMBICIT
KOTOPOM pacKkpblBaeTCsi TNpU Yy4YaCTHHM TMpemnojaBatens, K (QYHKIMOHAIBHOMY YTEHHIO
CIOCOOCTBYET aKTHBHM3AIMM YUTATENS B MHTEPIIPETAIMH, OOCYKICHHWU CMBICIA TEKCTa 4Yepes
JIMAJIOT C TEKCTOM, (POPMHUPYET KPUTHUECKOE MBIIITICHHE.

BriBoabI

OCHOBOI yHHMBEpCAIBHBIX OOLIEKYJIbTYPHBIX KOMIIETEHIIMA COBPEMEHHOTO CIICIUAIUCTA
sBIIseTCs (DYHKIMOHAJIbHAS TPaMOTHOCTh. B HacTosmiee Bpemsi 3Ta (pa3a ONHUCHIBACT Te
IIoaAXOoabl K FpaMOTHOCTI/I, KOTOpBIe HOH‘-IepKI/IBaIOT HpI/IO6p€T€HI/I€ COOTBGTCTBYIOH_II/IX YCTHBIX,
KOTHUTHBHBIX M BBIYHACIUTEIBHBIX HABBIKOB Ui JOCTH)KCHUS TPAKTUYECKUX IIeliel B
KYJIBTYpHO-crienurueckux yciaoBusx. CIIOBO «paMOTHOCTBY» TOJPa3yMeBaeT YCICIIHOCTh B
OBJIQJICHUU YYaIIUMHCS YTCHUEM KaK CPEICTBOM OCYIIECTBIICHHSI CBOMX NAbHEHIUX IIAHOB:
IPOJOKEHUsT 00pa30oBaHMsl, IOATOTOBKU K TPYAOBOM JIE€ATENbHOCTH, YYaCTHS B TPYJE U KU3HU
obrmrecTBa. @yHKIIMOHAILHOE YTEHUE — 3TO YTCHHE C IENIBIO MOMCKAa HH(DOPMAIIHH TS PEIICHUS
KOHKPETHOM 3a/1a4d WJIM BBINIOJHEHHUs ONPEAEIIEHHOrO 3a1aHusl. B HEM NpUMEHSI0TCA PUEMBI
CKaHUPOBAHMUS M aHAIUTHYECKOTO YTEHHUS (B pa3jMyHBIX couyeTaHusix). DyHKIMOHAIBLHOE
YTCHUC U pa3BI/ITI/Ie KpI/ITI/I‘-IGCKOFO MBIIIJICHHUS B3aWMMOCBsA3aHbI, 3TO 4aCTb OIHOIO Hpouecca.
Jis  mpeojoJICHUsT CIOXKHOCTEH B OOY4YeHHMH (DYHKIIMOHAIBHOMY 4YTCHHIO CTYICHTOB,
W3YYAIOIINX BTOPOU SI3BIK, OBLIO pPa3pabOTaHO PYKOBOJCTBO IO TPEM YPOBHSIM UTCHUS:
MIOBEPXHOCTHBI yYPOBEHb, JIOTMYECKOE UTCHHE W OLCHUBAIOIINN, TBOPYECKUI YpPOBEHD.
CTpaTeFHI/I n neiu, HpI/IBOI[ﬂHII/Ie K q)yHKHHOHaHLHOMy YTCHUIO, MOXHO OHpeI[eJ'II/ITI) nu
UCIIONIb30BaTh B 00y4yeHUH. [lepexon oT mMojenu uyTeHUs TEeKCTa KaK UCTOYHHKA WH(MOpMAIny,
CMBICT KOTOPOM pacKpbIBaeTcs MPHU y4acTUU MpernojaBarenis, K (pyHKIMOHAIBHOMY YTEHHIO
CIOCOOCTBYET aKTUBHM3AIMM YHUTATENsI B WHTEPIPETAMH, OOCYKICHUU CMBICIIa TEKCTa uepes
IUAJOr C TEKCTOM, (OpPMUPYET KPUTHYECKOE MBIIUICHUE, JHUHTBOMPO(ECCHOHATBHYIO
KOMIIETEHTHOCTh, HMHTETPUPYIOLIYIO OOIIEKYIbTYpHBIC, HHTEIUICKTyalbHbIC, COLUAIbHBIE U
npodeCCHOHANIbHBIE KauecTBa OyAYIIETro CrerruaInucTa.
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TEXHHUKAJIBIK KOF'APBI OKY OPBIHIAPBIH/IA OPBIC TIJIIH OKBITY BAPBICBIH/JIA
®YHKIUOHAJIIBIK OKBITYFA YHPETY

T. II. AILCKOBa1

' AsMaTBI SHEpreTHKa sKOHe OaiiIaHbIC yHHBEPCHTETI, AIMaThI K., Kasakcran

Anoamna. Makainaja KociOu OpbIC TUIIH YHPETy OapbIChIHAA (PYHKIIMOHABIK OKYBIH JaFIbIChIH
KaJIBIITACTRIPYABIH, KeHOIp acrleKkTijiepi KapacThIPhUIFaH, COHAAW-aK «(YHKIIMOHAIIBIK CayaTTBHIIBIK)
KoHE «(YHKIMOHAIIBIK OKBITY» YFBIMBIHBIH Ma3MYHbI alKbIHIQIFaH. AKIIapaTTHIK TEXHOIOTHS 1aMybIHA
OaliaHBICTBl 3aMaHAyd oJEMJEri CayaTThUIBIK MaFbIHACHl KEHEHIN, ©e3repyiHe HETi3/ICITeH «OKY»
TYKBIPBIMIAMACHIHBIH TpaHcopMarusacel kepceTumred. OpbIc TiUTi aHa Tiai OOMBIT TaOBUIMAWTHIH
CTYINEHTTEp/l cayaTThl OKyFa YHPETyAiH MaMaHJaHABIPbUIFaH epeKIIeNiKTepiHe Hazap aynapbUIFaH.
OyHKIMOHANABIK ~OKBITYJbl CHIHA OWJIayMeH OaliJlaHbICTBIPDFAH 3€pTTEYIIIEPAIH  >KYMbICTaphI
caparTaibll, cayaTThl OKyFa J>KETEJIeWTIH MaKcaTTap MEH CTpaTervsuiap aHbIKTanFad. bimim Oepyne
Ke3/IeCeTiH KUBIHABIKTAP/I )KeHY VIIH MOTIHII OKYABIH YCTIpT, JIOTUKAJBIK OW TacTay *oHe Oaramay
JereH yII JAeHredi OOMbIHINA XYMBIC jKacay ©Te MaHbI3[Ibl. MOTIHHIH MarblHACBIH JHAJIOT apKbLIbI
TaJIKbUIAyFa, KepceTyre ceOen TYFbI3aTblH, OKY ACHICHiH €CKEepill KYPaCTBIPBUIFaH TaIrChIpMaiapablH
MBICAIIAPHI KENTIPiIreH.

Kinmmix ce30ep: QyHKIMOHANIBIK CayaTTBUIBIK, (YHKIHOHAIABIK OKBITY, BiiyM TakCOHOMUSCHI,
MOTIHJI TYCIHY ACHI€ii, TYTac KkoHE TYTac eMec MOTIHJEP.

FUNCTIONAL READING TRAINING IN
RUSSIAN LANGUAGE TEACHING PRACTICE IN TECHNICAL HIGHER SCHOOL

T. Adskova'

" Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan

Abstract. The article is devoted to consideration of some aspects of the functional reading skills
formation in professional Russian language training. The content of the "reading" and "functional
literacy" concepts are considered. Transformation of the "reading concept is noted that is caused by the
literacy" concept change and expansion in the modern world and is connected with the international
technologies progress. A special attention is paid to specific training features of reading to students for
whom Russian language is a nonnative one. Works of the researchers establishing connection of
functional reading with critical thinking are analyzed. For overcoming difficulties in training, importance
of the guide use according to three levels of reading such as skimming, logical and estimating reading is
noted. Strategies and purposes leading to the competent reading are defined. Examples of the tasks are
given taking into account the levels of reading promoting interpretation of the meaning, discussion
through dialogue with the text.

Key words: functional literacy, functional reading, Bloom’s taxonomy, levels of text analyzing.
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HAIIl KOBUJTAP

BA3BbIJIOB KA3BIKEH BA3BIJIYJIbI
(80 >coinoviK mepeinimoitvina )

bazpinoB K. B. 1959 xbutel HoBoCi6ip 371€KTPTEXHUKAIBIK
WHCTUTYTBIH TOMOMJAIl, WH)KEHEP-9KOHOMHUCT MaMaH/IbIFbIH
anraH. 1983 xbuibl Mockey 3JIeKTpPTeXHUKaIbIK OaifiaHbIC
WHCTUTYTBIHBIH aCIHUPAHTYPACHIH OiTipim, SKOHOMUKA
FBUIBIM/IAPBIHBIH ~ KaHIWUJAThl aTarblHa He OousiraH. FanbiM
WHCTUTYTTHI asgKTaFaH COH, OalJlaHbIC cajachiHaa 55 Kb OOUBI
asiHOail eHOek eTy/e.

25 kacelHIa AJNMaThl MOYTAMTTBIH YII MBIH aJaMJIbIK
VKBIMBIH ~ Oackapeit, 27 kaceiHma Ka3CCP  baitmansic
MuHHCTpiHIH opbiHOacapsl Oosbin TaraiibiHAanIbl. Ochbl canana
30 w1 60¥BI OpbiHOacap 6ombin Kbi3MmeT icteni, KasCCP conan
keiiin Kazakcran PecnyOsmkaceiabiH baitiianpic MuHuCTpITiri
MUHHCTPIHIH  OpbIHOAacapbl, KeHIHHEH TpaHCHOpPT  JKOHE
KOMMYHUKaIsgs MwuHHUCTpiHIH opbiHOacaphl, «Ka3akTenekoMm»-
HBIH OlpiHIII BULIE-TIPE3UIEHTI OOJIBIN KbI3MET aTKapFaH.

MemiiekeT xoHe KoraMm KaipaTkepi PecryOnvkaHbiH OaiijlaHBIC cajaChIHBIH JaMybIHA ©TE
YJIKEH YJIeC KOCHII, ©31HIH FBIIBIM MEH OUTIMIe, )KYMBICKA JIETeH aIaliJIbIFbIH KOPCETIN KEeeIi.

byriari Toyenciz Kazakcranmarer Kaseiken bazpuryiibiabeiy ecimi AO «Kazakremexomy,
«Kazrenepaano» yHBIMIAPBIHBIH KYMbICTapbl, Ka3zmouTaHblH KaillTa KYpBUIBIIT KOHE i€
OailaHbplc cajacblHAaFrbl Oacka Ja e3repicTepMeH ThIFbI3 OainmanbicTel. On momra MeH
TEJICKOMMYHUKAIHMS OacKapybIHBIH KYPBUIBIMBIH jKacaylibuiapabiH Oipi. Hapblk SKOHOMHKACHI
JKaFIalblHa JKYMBICTBI YHBIMIACTBIPY JKOHE OHIIpicKe HHUQPIIK TEXHOJOTHSIIAPIbI CHIIPY
apKbLIBI MAMaHAApAbl KaliTa Jgaspiay OOMBIHIIA KOJIEM/I )KYMBICTHI aTKAPBII KeJleIi.

Toyencizs KazakcTaHHBIH Toyenci3 OaljaHbIC KYpalJapblHBIH KbICKA Mep3iMme
YHBIMIACTBIPBUIYBIH JKY3€r'€ achIpblll, alTapibIKTail €3 YJIEeCiH KOCBHII OTbIp. MeMIEeKeTTiH
kahaHaplKk ~ OalJlaHBIC  JKETICIMEH  YIITACTBIPBUIFAH  IUGPIBIK  TEXHOJOTHSIAD  MEH
TEJICKOMMYHUKAIMSUIAP CaNachlHIAa ©OPKEHJIEN JaMyblHA, €] HapbIFbIHA OailIaHBICTHIH JKaHA
TYpJIEpiHIH €HYIHE 30p YJIeC KOCKaH.

bazwuioB K. b. Ka3CCP baitnansic Munuctpiiriazeri A. A. EnubaeBnen Oipiiece OThIPHIII,
AnMaThl PHEpreTHKa >XKoHe OalaHbIC YHHUBEpPCUTETIHIAE OaliaHbIc MaMaHAAPBIH Aaspiayna,
coHJaii-aK yHuBepcuTeTiMi3aiH [lonuTexHUKaNbIK YHUBEPCUTETTEH OOiHim, 1epbec sHepreTka
oHe OailllaHbIC HMHCTUTYTHI OOJIBIN KaJbIITaCyblHA, COHBIMEH Karap AKTeOezaeri jxaHa
Oaimanpic KoJUTeKiHIH, JIeHnHIIK pagunorexHukyMHbIH Ka3CCP Oaiianbic MHUHHCTPIIITIHIH
KapaMarbIHa OTY )KYMBICTApPbIHA aTCaJIbICTHI.

MepeiiToil neci AnMaThl SHEpreTUKa jkoHe OaliylaHbIC YHHUBEpCHUTETIHAE 28 KbUIgaH Oepi
assHOail eHOeK eTimn Key/e.

Faneimuabig 200-1eH aca kapusiIaHbIMBL, 8 MOHOTpaduschl, 3 OKYy Kypasbl >KOHE Tarbl
0acka KONTEereH FhUIBIMH CHOCKTEpl apblK KOpreH. FhUIbIMMEH MIyFbUIIAHbBIN, Kac yprak
TopOueneyne ThiHOal eHOek erinm kenexi. OHBIH JKEMICTi Je OelceHAl KYMBICTapbl MEMJICKET
Ha3zapblHAH THIC KAJIMaid, MEMJICKETTIK KYpMET HarpaaajapbIMeH MaparaTTallbll OThIpFaH. ATtarl
aliTkanza: «XaJbIKTap JOCTacThIFbl», «Kypmer Oenrici» opaeHmepiMeH, Oec MenaiMeH >KOoHe
Oacka ma epekmie Oenrinepmed, conpaii-ak «KCPO kommynukarusimap mactepi», «Kypmerti
Oaimanpiciibly, 30-maH  actaM  OPTYpJl  JAeNapTaMeHTTIH  KYpPMET  TpaMOTalapbIMEH
MapanaTTaiibl. ¥>KbIMJIa YJIKEH Oe/ienre He.

Kypmemmi Kazviken bazvinynvt!
Ci301 80 >1co11061K MepeKeHi30eH KymmulKmail Omulpoln, 30p 0€HCayablK, OMOACHLIbIK
oakbim, comminik, Kyanslid HcoHe Kaxcolmac Kaupam mineiumiz!
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KA3UEBA I'AJIUSI CEUTKAM3AEBHA
(K 75-nemuto co Ona porcoenus)

[Tpodeccopy Kadeapsl «TenekoMMyHUKAITMOHHBIC
CUCTEMBI», KaHIUAATy TexXHUYeckux Hayk KasueBoil ['anue
Ceiitkam3aeBHe 4 HOs0ps 2017 roa UCIIOMHWIOCH 75 JIeT.

3a ueyamu [anun CeliTkam3aeBHBI OOJIBIION TPYHAOBOM
NyTh W OrPOMHBIM MpakTH4YeCKuil onbIT. FEe HayyHO-
MeAarornYecKuil CTax cocTaBisieT Oomnee 45 ner.

B 1966 rogay OKOHYMJIA JlennHTpaackuii
MOJIMTEXHUYECKUN MHCTUTYT MO CHEUUATBHOCTH «ABTOMATHKA,
TEJIEMEXaHUKAa W CBSA3b». 3aKOHUMB AaCHUPAHTYpPy, YCHEIIHO
3alIUTUIIA KaHIUJIATCKYIO IUCCEPTALIUIO.

B 1975 rony mnpuma pabotaTe B Haml, TOrJa €Iie
QIMAaTUHCKUW  JHEPreTUYEeCKHil HMHCTUTYT, Ha Kadeapy
«Teopernueckue OCHOBBI 3ekTpoTexHuku». C 1997 roma -
JIOTICHT Kadeapsl «ABTOMAaTHYECKasi IEKTPOCBs3b», a ¢ 2001
roga - noueHt kadenpel «TenekommyHukanuoHHbIe cucTembl». C HOs0ps 2006 roma mocie
moJrydeHust akajeMmudeckoro 3anusi «l[Ipodeccop ANMATHHCKOrO HWHCTUTYTA JHEPTETHKU W
cBs3n» - ipodeccop kadeapsr TKC.

lamus CeiiTkam3aeBHA BEJET aKTUBHYIO pa0dOTy 1O MOJIepHU3aNUK 1abopaTopuii kKadempsol
«TenekOMMyHUKAIMOHHBIE CUCTEMBI». B mocinenHue roasl €10 MOJArOTOBIEHA M IPOBEICHA
MOCTAaHOBKA HOBBIX J1abOpaTOpHBIX pabor mno aucuuimimHaMm «Hampasmsitomue cuctemsl
ANEKTPOCBSI3N» U «MOOWIbHBIE TEJIEKOMMYHUKALMM M LU(POBBIE CUCTEMBI IMEpeAayu» Ha
YEeThIpEX KOMIUIEKTaX OINTHUYECKOr0 MYJIbTUCEpPBUCHOTO obOopynoBanus SDH cremnyromiero
nokosieHus «OptiX OSN 1500».

KazueBa I'. C. mpuHMMana akTMBHOE y4acTHE€ B CO3JIaHUM PYKOBOMISIIMX JOKYMEHTOB
OTpacyu CBS3H.

DHeprus, dHTy3Ma3M, BbICOKMIM HAay4HbIH MOTEHLHAJ, MPOPECCHOHATbHBIA COBPEMEHHBIH
B3TJIsi7] Ha MPOOJIEeMBbl TEIEKOMMYHUKAIIMOHHBIX cucTeM mo3Bonunau Kasuesoi I'. C. moctuub
OOJIBIIIUX YCTIEXOB B CBOEH JEATETLHOCTH U TIOJIb30BATHCSA 3aCIy>KEHHBIM aBTOPUTETOM
COTPYAHMKOB YHHUBEpPCUTETA. PEHTHMHI MO YHUBEPCUTETY HEU3MEHHO BBICOKMH — BCErjaa B
MIEpPBOM JIECATKE Cpeau MPOPECCOPOB.

lNamus Celitkam3aeBHa u3gana cBbiiie 100 HayyHO-METOIUMYECKUX TPYIOB, CPEIU HUX
6onee 10 mareHTOB W MpeANaTeHToB, 15 y4eOHBIX mocoOuil; okoso 20 Hay4YHO-METOAMYECKUX
TPY/JIOB HAIlUCAHbI HA Ka3aXCKOM SI3bIKE.

KazueBa I'. C. mHarpaxkaeHa HarpyJaHbIM 3HAaKOM M TIO4YEeTHBIM 3BaHueM «KypmerTi
Oaitmansicuibl»y Pecyonuku Kazaxcran.

Yeasrcaeman I'anusa Ceumrkamsaeena!

Om eceit Oywiu nozopaesnsem Bac co 3namenamenwvnoii oamoi!
300posvs Bam, donzonemus, HACLIUWEHHO20 AKMUBHOU JHCUHBIO U MEOPUECKOU IHepzuell!
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BUMYP3AEB CEUTKEPUM BUMYP3AEBUY
(K 75-n1emuro co onsa poxcoenus)

JlokTop (u3MKO-MaTeMaTUYeCKUX Hayk, mpodeccop Kadeaps
«IT-UHXUHUPUHT» AJIMATUHCKOTO YHHUBEPCUTETA DJHEPIeTUKH U
cBs3u bumypsaeB Centkepum bumypzaeBud poauics 5 HosOps 1942
roja B ayne becapbik JKanakopranckoro paiioHa KbI3putopauHCKOM
obnactu. bumypzaes C. b. — BBITyCKHUK (hU3UYECKOTO (haKyabTeTa
Kazaxckoro rocymapcrBenHoro yHuBepcutrera uMm. C. M. Kuposa,
aciupantypel MHCTHTYyTa siiepHOM (QU3UMKKM AKageMuu Hayk
Kazaxckoit CCP. B 1979 roay 3ammtuil  KaHAUJATCKYIO
auccepTanuio B JICHUHTPaaCKOM MOJIMTEXHHUYECKOM HHCTUTYTE, a B
2005 romy - [OKTOpPCKYIKO jauccepranuio mpu HanuonaibHOM
sanepHoM neHtpe Pecriyomuku Kazaxcras.

Hayunyro nestensHocTh npodeccop bumypsaes C. b. Haunnan
B 1969 rony B Uncturyte sinepHoii ¢usuku (MAD) HanmonanpHoii
akagemun Hayk PecnyOmuku Kazaxcran. C Tex mop ero HayuHas
JEeSITEIbHOCTh TECHO CBSI3aHA C HAYYHBIM HANpPaBJICHUEM JaHHOTO WHCTUTYTA.

[Ipodeccop bumypzaes C. b. paboraer B AJIMaTHHCKOM YHUBEPCUTETE IHEPTreTUKH U
CBs3M B J0JDKHOCTU Tipodeccopa ¢ 2008 roxaa, Beaymuil crenuanucT kadeapbl, Ha BHICOKOM
YpOBHE UWTaeT JIEKUMM MW TMPOBOJUT MPAKTUYECKUE 3aHATHS MO  JUCHUILUIMHAM
«ANTOPUTMH3AIMS M OCHOBBI TMPOTPAMMHUPOBAHHS», «TEXHOJIOTHS MPOrPAaMMHPOBAHUSA» U
«O0BEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHPOBAHHE.

[Tpodeccop bumypzaes Centkepum bumypszaeBud — ydeHbIi MUPOBOTO YPOBHS B 00JIaCTH
DIIEKTPOHHOW M HMOHHOW onTHKH. Ero Hay4yHble paOOThl OIyOJMKOBAHBI B PEHTHHTOBBIX
KypHaJax JalbHEro M ONMKHEro 3apyOeXbs, B YACTHOCTH B TaKuX M3AaHUsX, kKak «Nucl. Instr.
Meth. Phys. Res. A» (Elsevier), «Journal of Electron Microscopy» (Elsevier), «Technical
Physics Letters» (Springer), «Kypnan TtexHuueckoii ¢usuku» u «PaguoTexHuka Hu
anexkTpoHuka» (Poccus).

C. b. bumyp3aeB siBisieTCs NOCTOSHHBIM YYaCTHUKOM MEXIYHAPOJIHBIX KOH(EPEHIH 1Mo
OINTUKE 3apsOKEHHBIX YaCTHUI], a €ro TPYZAbl, MOCBSIIEHHBIE PEIICHUI0 MpoOJIeM yCTpaHEHUs
chepuueckoil abeppallud B 3JIEKTPOHHO-ONTHUYECKMX CHCTEMAX M CO3JAHUIO TEOpUU
MIPOCTPAHCTBEHHO-BPEMSATIPOIETHOW  (DOKYCHPOBKM  NYYKOB  3apsSOKCHHBIX ~ YacTHIl B
JIEKTPOMArHUTHBIX MOJSAX, MOJIYYHUIM MUPOBOE NMpHU3HAHUE. J[oKa3aTeabCTBOM 3TOMY CIIyXKat
CCBUIKH Ha ero paboThl B MOHOTPA(UX 1O SJEKTPOHHOHN ONTHKE, BBIIIEIIINE B TOCTIETHUE TOJTBI
B Poccun, CIIA, I'epmannu, Opaniuu.

Oco60ro BHUMAaHUs 3aCITy’KUBAIOT CIeAyroIIne (aKThl:

— 1998 ron: nexrop JlaBanbckoro ynuBepcurera (r. Ksebek, Kananma) mo Tteopun
AJIEKTPOHHBIX 3€pKa;

— 2009 rox: B kaure-cnpaBounuke (CIIIA) mo ontuke 3apsukennbix yactui «Handbook of
Charged Particle Optics» (Taylor & Francis Group) umerorcs yaydimieHHbIE UM (GOPMYITBI ISt
koa(durmenTa chepuieckoit abepparuu;

— 2011 rox: koucynpTanT Komnanuu Shimadzu Research Laboratory (Europe) Limited.

[Ipodeccop bumypzaeBa C. b. sBiuseTcss HaydyHbIM PYKOBOJHUTEIEM JUINIOMHUKOB H
MarucTpaHTOB, [0/l €r0 PyKOBOJCTBOM 3allUTHIINCH JIBE KaHIUAATCKUE aucceprauuu. Hepeako
y4acTBYeT B CTYJIEHYECKOM XYJO0KECTBEHHOM CaMOJEATEIbHOCTH, TaK Kak sBIsieTcs
MY3BIKAaHTOM U 00J1aJ1aTesieM KpacuBOro roJioca.

Om ¢ceii Oyuwiu nosopasisiem Ceumkepuma bumypzaeeuua, uzeecmmnozo yuenozo,
000posHcenamenvrnozo Konezy, Myopo2o HaCmagHUKa u RPOCHO NPEKPACHO20
moesapuwia u opyza, ¢ /{nem posrrcoenus!

Kenaem 1wounapy kpenkozo 300poévs, 0012ux J1em HcU3Hu U OAibHelue20 npeycnesanus 60
ecex cehepax ncuznu!
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TpedoBaHusi kK 0(popMIIEHHIO CTATEH

1. Crarbss nomkHa ObITE o¢opmieHa B crporom coortBerctBuH ¢ ['OCT 7.5-98 «Kypnanbl, cOopHHKH,
MHPOPMaLMOHHBIE U3aHusA. M3naTensckoe opopMieHne MyOIuKyeMbIX MaTEPHUATOB.

2. Matepuainsl IpeJoCTaBIsAOTCS B ne4aTHoM (1 3k3.) u anekTpoHHOM BuAe, penakTop Word A4 c monsimu - BepxHee
W HIDKHEE — 2 cM, JieBoe — 3 cm, mipaBoe — 1,5 cm, mpudTt Times New Roman, kerns12, nHTEpBaI OqMHAPHBIH.

ITocsienoBaTe ILHOCTD 3J1EMEHTOB M3/1aTeJIbCKOro 0hopMiIeHUsI MATEPHAJIOB CJIedyI0Iast:

— xog MPHTU (MexrocynapcTBeHHBIH pyOpHKaTop HAyYHO-TEXHUYECKONH MH(POPMAIINHN) CTAaBUTCA B BEPXHEM JIEBOM
YTy TIepBOH CTpaHMLIBI;

— WHUOWaIel W (aMIWIAA aBTOPOB OOBIMHBIM OKMPHBIM IIPU(TOM, 3aTeM Ha CleAylomlell CTpodke — Ha3BaHHUE
opraHu3anuu(uii), B KOTOPOH BBITONHEHA paboTa, TOPOI, CTpaHa,;

—  3arjiaBHe MyOJMKyeMOoro MaTepuaia (MIPONMCHBIMA OyKBaMH, MOTYKUPHBIN, KeTib 12, a03a1] HeHTPHUPOBAHHEIN);

— ansoranwms (100-150 cioB, MpUBOAMTCS Ha S3bIKe TEKCTa IMyOIMKyeMoro Matepuaina, kerib Ne 11);

— KiroueBsie ciioBa 1o Tematuke (MpruMepHO 6 OIWHOYHBIE cTIOBa MK 3-4 clioBocodyeTaHuit, kermb Ne 11);

—  TeKCT cTaThy (Kerib Nel2).;

— CIIMCOK JIUTEPATYPHI (B coorBerctBum ¢ ['OCT 7.1-2003 «bubmnorpadudeckas 3anuch. bubmuorpapudeckoe
onmcanue. OOmue TpeOOBaHMS M TpaBHiIa COCTaBIeHUs» (He Oosiee 12 HaMMEHOBaHWMIT), CCHIIKM pa3MeIIaloTcs Mo Mepe
YIIOMHWHAHUS B TEKCTE;

— cnucok nutepatypbl Ha aHruiickoMm sizbike (REFERENCES) mns apyrux BA3 JIJAHHBIX mofmHOCTBIO OTAENbHBIM
6II0KOM, TIOBTOPSISI CITMICOK JINTEPATYpPbl K PYCCKOSI3BIYHON YACTH, HE3aBUCUMO OT TOTO, MMEIOTCS MIIM HEeT B HEM MHOCTpaHHbIE
ucrounnk. B REFERENCES He ncrnons3ytoTes pazfennTenbHble 3HaKU («//» 1 «—»). Ha3BaHWe NCTOYHMKA MUIIETCs KYPCHBOM,
CIIEZIOM >KHUPHBIM IIPU(PTOM — TOf M3JAaHMS, 3aTeM HOMEp M3/IaHWsI M HOMEpa CTPAHMI] U BBIXOIHbIE JaHHbIE (BCE OTAENsAeTcs
3ansToil). B KOHIIe B CKOOKAX yKa3aTb sI3bIK CTAThH;

— pesfome (100-150 cnoB) Ha OBYX S3BIKaX, OTIMYAIONIUXCS OT s3bIKa CTaThH. [locepenwHe CTpaHWIIBI mumieTcs: 1)
Ha3BaHUE CTaThU; 2) aBTOPHI; 3) Ha3BaHWE OpraHU3AllMM; C KPAaCHOW CTPOKM — AHHOTalwsl, nocie — KiroueBbie cioBa (Kerib
Nell).

3. PucyHku u rpadMKy JOJDKHBI pacrojaratbCsi 10 TEKCTY, MOCNIE CChUIKM Ha HHUX, 0e3 COKpalleHWs: Harmpumep:
"Pucynok 1 - Haspanme (mox pucyHkom)". PucyHku BeIONHSIOTCS B pexume Paint (Painbrush). I'padukm, muarpammer,
rucTorpammsl - B pexxume Microsoft Excel, ¢ paspemennem He menee 300 dpi. Maremarnueckue, Gpusndeckue u apyrue
o0o3HaueHNs u (GopMyibl HaOWparoTcs B pexknMe penakropa ¢opmyn (Microsoft Equation), HaKIOHHEIM IIpH(TOM H
pacnonararorcst o ueHTpy. Homepa gpopmyi mpocTaBisitoTest y IpaBoro Kpasi CTpaHULIbI B KPYTIIbIX CKOOKaX.

4. OO6umii 00beM pyKOIICH, BKIIIOUAsi aHHOTAIMH, PE3IOMe 1 ¢ Y4eTOM PUCYHKOB 1 Tabiuil He Oosee 5-8 cTpaHu.

5. Cratbs, B 00s3aTelNbHOM IMOpsAKe, MOJMHUCHIBAETCS BCEMU aBTOpaMu (He Oojiee 4eThIpeX aBTOPOB) B HIKHEM
MIPaBOM YTJIy Ha KKIOH CTpaHMIE TeKCTa, CTaBUTCS AaTa. B ciaydae mepepaboTKy cTaThbi TEXHUUECKHM PEIaKTOPOM JKypHasa
JIATOM TOCTYIUIEHHWS CUMTAeTCsl JAaTa TOMyYeHMS pelakiell OKOHYATelIbHOro BapHaHTa. B oJHOM HOMepe >KypHania
JomycKaeTcs myonmkanus He Oosee 2 craTeld OHOTO aBTOpa.

6. Ha otnenbHOM JHCTe cienyeT MpuBecTH cBefeHus o0 aBTopax: ®.M.0. moaHOCTRI0, TOYTOBKIN anpec, e-mail, Mmecto
paboTHI, TOIDKHOCTD, CITy>KEOHBIH 1 TOMAIIHUN Tele(OHBI.

7. K craree 0043aTenbHO MPHUIATaOTCS PELEH3MH 2-X HE3aBUCHMBIX YUEHbIX (BHEIIHAS M BHYTPEHHsSI), KOTOpbIE HE
BXOJISIT B COCTaB PeaKLMOHHOM KOJUIETHH Xy pHalla ¥ BeIyT MCCIIeI0OBaHMs B 00JIaCTIX, OJIM3KNX C TEMAaTHKOM CTaThH.

8. lna KxaxIoi cTaTbu 3aMOJHSETCS SKCIEPTHOE 3aKII0YeHHE O BO3MOXKHOCTH OIyOJMKOBAaHUS, YTBEp)KIECHHOE
npopektopom no HP.

9. Ha ocHOBaHMHM SKCHEPTHBIX 3aKIIOYEHUI pPEeIKONIeTHs MPUHMMAeT peIIeHHe: o MyOJuKanuyd Marepuana B
MIPE/ICTaBIEHHOM BHIE; 0 HEOOXOAMMOCTH T0PadOTKH; 00 OTKIIOHEHHH.

10. Pykonmch, HampaBieHHas aBTOpaM Ha JOpaboTKy, JODKHA OBITH BO3BpAllleHa B HCIIPABICHHOM BHIE B CPOK HE
6onee 10 pabounx aneit. [To mcreyeHnn 3TOro cpoka OHa paccMaTpuBaeTcsl Kak BHOBb mocTynuBiias. K mepepadoTanHOM
PYKOMHUCH HEOOXOANMO MPUIOKUTH MICEMO OT aBTOPOB, OIMCHIBAIOIIEE CAETAHHBIC NCTIPABICHUS U COEPXKAIIEee OTBETHI
Ha BCE 3aMEeYaHUsl PEIIeH3EHTOB.

11. Pykomuch, moiydmBIIas OTPUIATENBHBIE OLEHKH INPH PELEeH3MPOBAHWM, OTKIIOHSIETCS KaK HE COOTBETCTBYIOMIAS
ypoBHIO MyOnukanuil. Pykonucu aBTOopaM He Bo3BpallaroTcs. Penakius BIpaBe He BCTyHaTh B MEPENHUCKY C aBTOPOM
OTHOCHTEJIFHO MPUYMH (OCHOBAHMH) OTKa3a B MyOJMKanuy cTaThi. Pemakums octaBisier 3a coOOH MpaBO B HEOOXOIMMBIX
CllydasX TPOBOAUTH COKpAIEHUS M PEeJaKTOPCKYIo MpaBKy craTeil. I[locne myOGnukanuy aBTOp MOXET MOJyYUTh KOMHIO
crateu B popmare PDF. Pemakumsa coGmroaeT pelakIMOHHYIO 3THKY M HE PacKphIBaeT Oe3 COrjlacHsi aBTopa IPOIecc
paboOTHI Haj cTaThell B M3MATENBCTBE (HE OOCYXITAeT ¢ KeM-THOO JOCTOWHCTBA WIIM HENOCTATKH pabOThHI, 3aMEYaHUs U
WCTIPABJICHUS B HUX, HE 3HAKOMHT C BHYTPEHHUMH PELECH3UAMH).

Pekeuzumot ona oniamol:

HexomMmepueckoe akiimoHepHoe 001IECTBO «AJIMATUHCKUN YHUBEPCUTET SHEPTETUKU U CBSA3H»
050013, r. Anmarer, ya. baiitypcriaosa, 126

MWK KZ608560000000005121 B AO «baunk LlentpKpeaur», r.AaMarsl
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