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JJIEKTPOSHEPI'ETHKA U DJIEKTPOTEXHOJIOI'UA

MPHTH 87.17.81

III. A. Baxraes', A. B. Hycnﬁannesal, H. C. Baknposal, I. C. Cagukosa'

1 .
ATMaTUHCKUI YHUBEPCUTET SHEPTETUKU U CBsI3H, I'. AnmMatsl, Kasaxcran

UHTEHCUD®UKAIIUS ITPOIIECCOB O30HHOM
OYUCTKU CTOYHbBIX U ITMTBEBBIX BO/I

Annomayus. PaccMOTpPEHBI BOIIPOCHI TIOJYUYSHHsI 030HA HEIOCPECTBEHHO B ITy3bIPbKaX BO3yXa,
00pasyromuxcss TPH O30HHOM OYHCTKE CTOYHBIX M THTHEBBIX Boa. Croco0 OBII peann3oBaH B
AIIEKTPOTIPOBOIANIMX IKUJIKOCTAX (BOJHBIC PACTBOPHI, KHCIOTHBIC W IIEIOYHBIC COCTUHCHUS) |
MPEHMYIIECTBEHHO HACBHIIIEHHBIX ITy3bIpbKaMu ra3a. bblla TOcTaBieHAa 3ajada HCCIEI0BaTh
BO3MOXKHOCTH TPUMEHEHHS KOPOHHOI'O pas3psijia Ha MHKPOAJEKTPOAaxX Ui IMOJy4eHHUS O30Ha
HETIOCPE/ICTBEHHO B IMy3bIPbKax Ta3a B KUAKOW cpeze. [IpeiokeH METoa BO30YXKIEHHS KOPOHHOTO
paspsaa Ha MHKPOJIEKTPOJIE, KOT/Ia BBICOKOBOJBTHBIA UMITYJIBLC HANPSDKEHHS CHHXPOHHO IMOJACTCS B
MOMEHT HaxOXJCHUS MUKPO3JICKTPOJa BHYTPHU Iy3bIpbKa. Pa3zpaboraHHOE yCTPOWCTBO ISl MMOJYYCHUS
030Ha B JKWJAKOW cpele oOecreyrBaeT CTaOWILHOCTh PEXHMa MPOIECCOB O00pa3oBaHHs O30HA B
KOPOHHOM pa3psijic U CBOCBPEMEHHOCTh WX JIOCTABKM B PEAKIIMOHHYIO 30HY B JKHJKOCTH, 4YTO
WHTCHCU(DHUIUPYET MPOIECChl 030HHON OYMCTKH CTOYHBIX U MTUTHEBBIX BOJI.

Knroueswle cnoea: KOpoHHBIN paspsiy, My3bIPEKH BO3/lyXa, 030HHAsI OYMCTKA, CTOYHBIC U TUThEBHIC
BOJIBI.

O30HOBO3IYIIIHASI CMECH Y’K€ MHOTHE T'O/Ibl YCTIEIIHO UCIIONIB3YETCS B Pa3HBIX CTPaHaX IJis
OYUCTKU W 00e33apa’kKMBaHUsl CTOYHBIX BOJ, a TaKKe MPH CAaHUTApHOU 00pabOTKE BOJIBI IS
MUTHEBBIX Lesnel. O30HOBO3AYyIIHAsA cMech 00pa3yeTcs B 030HATOpax pa3iudHOi MoauduKanuy,
3aTeM OHa TPAHCIOPTHPYETCsA MO TPyOOMpoOBOAY K €MKOCTH C 00pabaThiBaeMOll JKHUIKOCTHIO.
EcrecTBeHHO mpearnonarate, 4TO O30HOBO3AYIIHAS CMECh BHEIpSIETCS B 00padaThIBacMyro
KHUJKOCTh B BHJAE My3bIpbKoB. [[ms moBbiieHus 3()(EeKTUBHOCTH MPOILECCOB 00padOTKU
XKHUJIKOCTH OOBIYHO 3Ta CMECh BBOJUTCA B €MKOCTb CO JTHA €€, a TaKXke JOOMBAIOTCS MaJbIX
pa3MepoB My3bIpbKOB. Mexay TeM CcleAyeT OTMETUTb, YTO MpU TPAHCIOPTUPOBKE
O30HOBO3IYITHOH CMECH M OCOOCHHO NpHU 0Opa3oBaHWU MY3BIPHKOB Tra3a HMEET MeECTO
3HAUUTEIbHAS ITOTEPS O30HA.

B cBs3u ¢ aTEM OblTa TOCTaBieHA 3ajadya MCCIEIOBATH BO3MOXKHOCTH TMPUMEHEHUS
KOPOHHOTO pa3psiia Ha MUKPOAJIEKTPOAAX AJIs MOIYUYEHHUsI 030HA HEMTOCPEICTBEHHO B ITy3bIPhKAX
rasa B )KUIKOU cpeJie.

beumn pazpaboTranbl cmocoObI A1 KOHTPOJIS My3bIPHKOB Ta3a B KUAKOCTH M YCTPOHUCTBO
UIsl u3MepeHusi ux pasmepoB [1, 2]. Pe3ynprarhl mcciemoBaHusl MOKa3aid, YTO KOPOHHBIN
pa3psi Ha MHKPOAJIEKTPOAX YCHEIIHO MOKET ObITh MCIONIB30BaH sl BO3OYKACHHS pa3psaa B
My3bIPBKE Ta3a U MOJYYEHUS 030HA B HEM.

[IpennoxkeH crmoco® TMONydYeHUsS KOPOHHOTO paspsia, B KOTOPOM KOPOHHBIN pas3psi
OCYIIECTBIISIIOT MEXKAY KOPOHUPYIOIIMM OJJIICKTPOHHOM B BHIE HWIJBI U CchHepruyecKoi
MOBEPXHOCThIO My3bIpbKa ra3za, MEPUOJUYECKH OXBATHIBAIOLIEIO OTOJEHHBIM KOHUMK WIJIbL,
NpUYEM HMIYJIbCHOE MHUTAHUE OTPHULIATENBHON TMOJAPHOCTH TMOJAOT HAa KOPOHUPYIOLIUN
ANEKTPOA OT 3apsSOHOTO YCTPOMCTBa, BpeMs pabOThI KOTOPOTO OIpPENelIeHO BpeMEHEM
HaxO0JKJICHUS MTy3bIphKa ra3a Ha OTOJCHHBIM KOHYUKE KOPOHUPYIOMIETO AJIeKTposa [3].

Croco0 peanuzyercs B 2JIEKTPONPOBOSIINX KHUIKOCTAX (BOAHBIE PACTBOPHI, KUCIOTHBIC
Y TIEJIOYHBIC COSANHEHUS) U B IPEUMYIIIECTBEHHO HACHIIIICHHBIX MTy3bIpbKax rasa.

Koponupyromuii 351€eKTpoj B BUJE UTJIbI C BBICOKON KPUBU3HON MOBEPXHOCTU MOKPHIBAIOT
JIUDJIEKTPUYECKUM CJIIOEM M OCTaBIISIOT OTOJIEHHBIM TOJIBKO KOHYMK WIJIBI (OCTpHUE), OCIIE Yero
MOMENIAIOT €ro B 30HY JKUJKOCTH, HACBIILIEHHON My3blpbKamu rasa. [Ipu mpoTbikaHuM ra3oBOro
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Iy3bIpbKa OCTPUEM HIJIbI KOPOHUPYIOIIETO 3JEKTPOJa CO3IAI0TCSA YCIOBUS ISl BO30OYXKICHUS
KOPOHHOTO pa3psAa MEXIy OCTPHUEM MWIJIbl U BHYTpPEHHEH c(hepruueckol IMOBEPXHOCTHIO
ny3bIpbka Tasza. s moblmeHust 3()()EeKTUBHOCTH 3TOro AECUCTBUS OCTPHE HIJIBI BJIEKTPOJa
OOBIYHO pACIOJIaratoT MPOTHB HAINpPaBlIEHHWE TEUYEHHUs IMY3bIPHKOB raza B >KUJIKOCTH. MOMEHT
IPOTBHIKaHMS My3bIpbKa r'a3a OCTPUEM HIJIbl BKIIIOUAET 3apsIHOE YCTPOMCTBO, KOTOPOE TOBOJIUT
HaIpsOKEHUE TMHUTAHMUS OTPULIATENIBHOM IOJSPHOCTU 10 BO3HUKHOBEHHMS KOPOHHOIO paspsiaa
ny3bslppKe Ta3a. Bpems 3apsnga u paspsna HanpsoKeHUS NHUTAaHUS OINPEAEISeTCS BpPEMEHEM
HaxOXKJEHUs Iy3blpbKa Tra3a Ha OrOJIEHHOM KOHYMKE KOpOHHUpYrolero jsiekrpona. [lpum
NPOXOXKJICHUH TOKa KOPOHHOTO paspsiia B ra30BOM Iy3bIpbKE 00pa3yloTCs BBHICOKOAKTHBHBIE
YacTULIBI Ta3a, KOTOpblE, pearupys KHUAKOCTbIO, TMOABEPraroT ee (U3NKO-XUMUUYECKOU
o0OpaboTke.

Ha pucynke 1 mnpeacraBieHa (yHKIIMOHAJIBHAs CXeMa YCTPOKMCTBA, peaTM3YIOUIEro
IPEUIOKEHHBIN CIOCO0 MONyYeHHsT KOPOHHOTO pa3psiia B KHUIKOCTH. YCTPOHCTBO COJCPIKHT
KOpOHUPYIOIUKN 3ekTpon 1, 3apsaHoe ycTpoilcTBO R,C, Harpy3ouHoe compotuBieHue R; u
UCTOYHUK NUTaHUs oTpuuarenbHoil nomsipHoctu U. Koponupyromuii snexktpon 1, mOKpbIThIN
JUAJIEKTPUUYECKUM CIIOEM 2 U C OTOJIEHHBIM OCTPUEM 3, TOMEIIAIOT B )KUAKOCTh 4, T€ MOTYT K
HEMY NPUINIATh U OTJIMIATh IMY3BIPBKU ra3a 5. Ha pucyHKe Takke mokaszaHa 3Iropa rnepenaaa
HANpPSDKEHUH Ha TOBEPXHOCTH ocTpusi Uribl. [Ipunarer cnegyromue ob6osznayenue: Uy u T -
HaIpsDKEHUE Ha OCTpPHE U BpeMs MOsBIEHUS Iy3bIpbka rasa, Ug u T, - HampspkeHHe U Bpems
BO3HMKHOBEHHUsI KOPOHHOrO paspsfa; T3 - Bpems oTpbIBa my3blpbka OT ocTpus, T4 - Bpems
okoHuaHus paspanku RoC-ycrpoiictBa, AT,=T3—T; - Bpems HaXx0KJeHUs My3bIpbKa Ha OCTpUE,
AT=Ts-T; - BpeMst KOpOHUPOBAHUS OCTPHUS IIECKTPOIA.

R,

[

7

Pucynoxk 1

Ha pucyHnke 2 nmoka3aHa ynpolIeHHasl pacyeTHas CXeMa pa3psJHOro MPOMEXKYTKa MEKAY
OCTPUEM KOPHHUPYIOIIEro 3JIEKTpoAa 3 M c(epruuecKoil MOBEpXHOCTbIO IMy3bIpbKa Trasza 5.
[IpunaTH cneayrone 0003HAYEHUS: T - paJARYC MOJIyIIapa OCTpus UrJibl, R - paanyc my3slppka
ra3a, Vy - CKOpOCTb BCIUIBIBAHMS Iy3bIpbKa rasza, V; — CKOpOCTb TE€YEHHs MOTOKA KUAKOCTU
(MyHKTHUpHAS JIUHUSA).
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Pucynoxk 2

Ha pucynke 3 mpuBeleHa cxeMa pacloOKEHUs KOPOHUPYIOIIUX JJIEKTPOJOB B IOTOKE

YKUJIKOCTH 4, HACBIILIEHHOU My3bIpbKaMu Ta3a 5.

_-.v,.r

—= (0 © ©

.5 ° 9| s
L

Pucynox 3
Ha pucynke 4 moka3zana pabodasi cxema JJisl CiIydasi, KOT/a Iy3BbIPbKH Taza 5 cOo3aroTcs

NPUHYAUTCIIbHBIM AYTHCM U OHU BCIUIBIBAIOT K ITIOBEPXHOCTHU KUJAKOCTH 4.

/1
4 | h
¢
— Qo9 1 4 -V
iy e e S
(Voo 0 0o\’ |
S—I-
Pucynok 4
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[Ipu orcyrcTBUM Iy3BIpHKA I'a3a HA KOHYMKE UIJIbI KOPOHUPYIOLIUHI 3JIEKTPOJ 3aKOPOYEH
yepe3 JJIEKTPONPOBOAANLYIO KMAKOCTh C 3€MJITHOM MIMHOWM HCTOYHMKA NHUTaHus. B 3Tom
pexuMe yepe3 KOpOHUPYHoIU 1eKTpos - Rj-R, Teder MUHMMAaNbHBINA TOK, KOTOPBIM CO31aeT
najieHue MoTeHlIMana Ha octpue, paBHoe Uy (cM. smiopy). Korma Ha octpue siekTpona
HOSIBIISIETCS ITy3BIPEK I'a3a, KOHTAKT OCTPUS C JKUJKOCTBIO pe3ko cpeiBaercs (1)) n HaunHaercs
3apsiaka R,C-ycrporictBa. [Ipu goctrkeHnn moTeHuuana Ha octpue 3HaueHus Uy B My3bIpbKe
raza BO3HMKAeT OTPULATENbHBIM KOPOHHBIN Pa3psill, KOTOPHIM IPOTEKAeT 10 MOMeHTa T3, koraa
MIPOUCXOAUT OTPBIB My3bIpbKa € ocCTpus anekTpona. [locme orTpeiBa my3bIppka € OCTpUS
KOPOHHUPYIOLIUM 3JIEKTPOJ CHOBA 3aKOPAYMBACTCS YEPE3 KUIKOCTh C 3EMIISSHOM IIMHOW H
HACTyIaeT MEPHOJl OXKUIAHMS CIEAYIONIEro IMy3blpbka raza. Bpems 3apsma u paspsga R,C-
YCTPOMCTBA HAxXOJATCS B MPSAMOM 3aBUCHMOCTH OT CKOPOCTU IPOXOXAEHUS OCTPHUS HIJIbI
My3bIpbKaMU Ta3a U OT UX Pa3MepoB, MPUUEM CIIEIyeT OTMETUTh, YTO BBIOOp 3HaueHuid Ry u U
TaKxke OyIyT ONpeaensiThCs STUMH BETUYNHAMHU.

B cBs3u ¢ 3TUM HEOOXOIUMO MPOU3BECTH OLIEHOYHBIE PACUYEThl MapaMEeTPOB IMy3bIpbKa ra3a B
KHUIKOCTH W ONPEIEINUTh DIIEKTPOCTATUYECKOEe TOoJie CPEepHYecKoro KOHJEHCATOpa, KOT/a €ro
BHYTPEHHUM 3JIEKTPOJIOM SBJISIETCS OCTPUE UIJIbI C PAJMYCOM KPUBU3HBI T, @ BHEIIHUM 3JIEKTPOJIOM
— BHYTpPEHHSIS cepryecKasi HOBEPXHOCTD ITy3bIpbKa ra3a ¢ paauycom R (prcyHok 2).

Jns mpocTOTBI paccMOTpPEHUsl NMPUBEAEM JBa Ciydas IOBEICHMS Iy3bIpbKOB Tra3a B
JKUJKOCTH M OXBaTa MUX OCTPHUsS UIJIbI KOPOHHMPYIOIIEro 3jeKTpoda. B mepBom ciydae, korga
OCTpHE HUTJIbl PACTIONAraloT MPOTUB TEUCHUS MTOTOKA KUIKOCTH (PUCYHOK 3), Ta30BbI€ My3BbIPHKU,
uMesl TaKyl K€ CKOpPOCTb, KaK >KMJIKOCTb Vi, HPOTBIKAIOT OCTPUE U B TEUEHUE BPEMEHU
AT,=2R/V1 Haxopsarcs TaM (pUCYHOK 2, NyHKTHpHble JUHUH). CKOpPOCTh BCILIBIBAaHUS
MYy3BIPBKOB ra3a Vg IS ciaydas, Korja OHH 00pa3yeTcs IpUHYIUTEIbHBIM TyTheM (PUCYHOK 4),
oTpeeNsieTcs CIeAyIoIIeH mpudImKeHHOH GopMyIiol, KoTopasi cripaBeayinBa 1yt ciaydas R > 1
MM:

8R
Va= |3o= R ()

I7ie g - yCKOpeHHue cBoOOJHOTO najieHus, papHoe 10 m/c.

B sTOM cityuae BpeMsi HAXOKACHUS My3bIpbKa HA OCTPUE UIJIbI Oy/1eT MPUOIMKEHHO PAaBHO

ATHZZ\/E . B aTomM 1 B Apyrom cityyae npoMeKyTOK BPEMEHH, KOIJA ITy3bIPEK HAXOAUTCS Ha
OCTpHE, ONPEIEAeT JINTEIBHOCTh PA3PSAHBIX IPOLECCOB B IIy3bIPbKE I'a3a U, CIEI0BATEIBHO,
0 €ro BEIMYMHE paccUuThIBatoTCs napamerpsl R;C-ycrpoiicTBa u 3Hauenus R; u U.

['maBHBIM MOMEHTOM ISl BOSHUKHOBEHHUSI KOPOHHOTO pa3psA/ia B My3bIPbKE ra3a sBJISIETCS
HavyajabHAasl HANPSDKEHHOCTh oyt Ei, KOTOpas omnpenensercs Kak HalpsyKEHHOCTh IOJIST Ha
MOBEPXHOCTH OCTPHS UTIIbI KOPOHUPYIOMIETO JIEKTPOIa. DKCIIEPUMEHTAIbHbBIE 3aBUCUMOCTH Ey
B BO3/lyX€ XOPOILIO alMpOKCUMUPYIOTCS YPABHEHUEM:

E, = A5(1+B/ 15 ), )
roe B=1,5;
A =(5+6,5) kB/cm (a5 oTpULIaTeILHOTO KOPOHHOTO pa3psa 5);

0 - OTHOCHUTEJbHAS TJIOTHOCTh BO3/1yXa, paBHas st Anmartsl, 0,9.

Takum oOpazom, pacueTHast popmyia 3HaueHUN Ey BBIMIAIUT clieayonmM o0pa3oMm:

E.=4,5+7,12 Jr, 3)
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rae E, --xB/cwM;
I-CM.

W3BecTHO, ecnu pacCTOSIHME 0 BHEIIHEro 3JEKTpoJa 3HAYMTeNbHO OOoJblle paauyca
KPUBHU3HBl KOPOHMPYIOIIETO AJIEKTpOJa B BHUAE OCTPUS, TO JJIEKTPUUYECKOE II0JIe
CKOHIICHTPUPOBAHO BOJIM3M OCTpHsI, a HANPSIKEHHOCTh HAa €ro MOBEPXHOCTHU OMpeneisercs B

OCHOBHOM OTHOMIEHHMEM IIPUJI0KEHHOTO HANpPsKeHUs K paauycy kpususHbl octpus (Ex U/ 7) u
Majo 3aBHCHT OT MEXIJIEKTpoAHOro paccrosHus (R). DTo mo3Bosisier mpu CpaBHUTEIHHO
HCGOHBH_II/IX HAMpPsOKCHUAX U 3HAYUTCIIbHBIX MCKIJICKTPOAHBIX PACCTOAHUAX IMOJTYHYaTh BBICOKHEC
E nHa octpue snektposia, uToObl 00ecTieYuTh MOSBIEHUE HHTEHCUBHOTO KOPOHHOTO pa3psija.

Hcxons 3 o0IMIEU3BECTHBIX 3aKOHOMEPHOCTEH, MIPUBEIEM BBIPAKEHUS ISl OTPEeIICHUs
BpEMEHHU 3apsiaku U pa3psaaku R,C-ycrpolicTa:

0

U-U,

m

T,-T; = Rycln ,
2-11 2 U,

) T4-T3 = R1C1n (4)

rac UM - MAKCUMAJIbHOC HAIIPS’)KCHUEC Ha OCTPHUC BJICKTPOAd, KOTOPOC AOCTUTACTCA MpPU

MIPOTEKaHUU KOPOHHOTO pa3psijaa B my3blpbke (T3-T).

Takum o0Opa3zom, mpuBeneHHbIE BbIpakeHUs (1-4) MO3BONSIOT BBHIMOJIHUTH OLIEHOYHBIE
pacdeTsl W CPaBHUTh HMX C DIKCIICPUMEHTAILHBIMH JaHHBIMHU, IMOJYYCHHBIMH Ha OJHOM U3
BapHAHTOB YCTPOICTBA, peaU3yIOLIEro MPeaaoKeHHBIH croco0 MoyuyeHuss KOPOHHOTO pa3psa
B KHUJIKOCTH.

Jlis cpaBHEHHUs C OKCIEPUMEHTAJbHBIMU JaHHBIMH OBUIM TPOU3BEIEHBI OLIEHOYHBIE
pacueTsl BCEX IapaMeTpOB YCTPOMCTBA TMpPHU IOCTOSIHCTBE paadyca KPUBU3HBI OCTPHS
KopoHHpyromero 3mekTpoaa (r = 0,05cm) U 1 Tpex pa3MepoB My3bIpbKOB Taza (1 Tabmwuia).
[Tpu 3Tom nonmyuensr Uy = 1,82 kB, E = 36,42 kB/cM. [1o naHHBIM TaOIHIIBI BEIOPAHO 3HAYCHUE
HanpsbkeHus uctouHuka nutanus U = 5.4 kB.

Tabnuua 1 - PacyeTHble OLIeHKH TapaMeTPOB YCTPONCTBA

R, cm AT, cex R;, kxOm R,, kxOm C, Mmx®d T,-T,, cex T5-T,, cex
0,1 0,063 100 300 0,1 0,015 0,048
0,2 0,089 100 400 0,1 0,022 0,067
0,3 0,109 100 500 0,1 0,027 0,082

Hcxons u3 naHHBIX TaOnuubl, ObUIO COOpaHO YCTPOMCTBO HAa OJAMHOYHBIX ITy3bIpbKax
BO3/lyXa, BCIUIbIBAlOMX B Boxe. [ly3bIppkM BO31yXa CO34aBAIMCh C  IOMOIIBIO
MUKpPOKOMIIPECCOpPA, a KOPOHMPYIOIIUN 3JIEKTPOJ pacroyiarajics B BOJE B BEPTHKAIbHOM
noyiokeHuu. KopoHupyrommili 37eKTpo]l mpeacTaBisieT coO00M MPOBOJIOKY U3 HEp)kKaBerolen
CTaJIi IUaMEeTPOM 1MM, KOTOpasi IOMEIIEHA B CTEKJISIHHBIN KalWUISIp U KOHEL] €€ 3aTyIUIEH 110A
nonymap. Hanpsixkenne nutanus coctaBuio 5,4 kB, a 3apa1HOe yCTpOHUCTBO UMETIO CIEAYIONIUE
napametpsl: C=0,1Mk®, R=400xOm. Pazmepbl BCIUIBIBAIONINX My3bIPbKOB Kosebanuch ot 0,3 10
0,5 cM, mprueM NPOThIKAHUE UX OCTPUEM HUIJIbI HEPAaBHOMEPHO.

B nepuon oxunanus Hanpspbkenus Ug coctaBuiio He 6osee 1B, T. €. TOK, KOTOPBIA TEYET
IIPY 3aMKHYTOM COCTOSIHMM 3JIEKTPOJa >KUAKOCTBIO, ompenensercss 3HadeHusMu R; u R,. B
MOMEHT IPOXOKJIEHUS Iy3bIpbKa BO3JyXa 4epe3 WIJIy JIEKTpoJa MOSBIAECTCS HMITYJIbC TOKA
marenbHocThio 0.1 cex ¢ ammuuTynoil mopsiaka 2kB, 4To noctarodHo Uil BO3HUKHOBEHUS
KOPOHHOTO Pa3psia, TaK KaK KOPOHHBIN pa3psij B Iy3bIPbKE BO3/1yXa SIBISETCS MAaJIOMOILHBIM, U
CBEUEHHE ero Halmojaercs TOJIbko B TeMHOTe. CleayeT OTMETUTh, YTO CBEUEHHUE paspsia
TaK)K€ HOCUT CTaTUCTUYECKUI XapaKTep.

PazpaboTano ycTpoWCTBO AJIs TIOJIYYSHHUSI O30HA B KHUIKOW Cpejie, B KOTOPOM BHEITHHI
AJIEKTPOJ, BBIMOJHEH B BHJEC METAUIMYECKOM mosycepsl C OTBEPCTUSMH, KOTOPBIE
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CUMMETPUYHO PACIOJIOXKEHBI MO0 MOBEPXHOCTU MONyc(ephl, a KOHEL HUIJIbl KOPOHUPYIOILEro
3JICKTPO/Ia pa3MeEIlleH B IEHTPe Morychephl BHENIHETO AJIEKTpoa [4].

VYCTpoiicTBO TO3BONSET BECTH (PU3MKO-XMMUYECKYI0 00pabOTKYy TEeXHOJIOTHYECKUX
pPacTBOPOB U JKUIKOCTEH, TJIe OKUCIUTENbHbIE MPOLECCHl Cl1a00 MPOTEKAIOT C 030HOM U COBCEM
HE MPOTEKAIOT C OOBIYHBIM KUCIOPOIOM. J{JIs1 3TOT0 YCTPOMCTBO MOMENIAETCS B KUAKOCTH HITH B
pacTBOp M Yepe3 Hero co3jaaercss M30bITOYHOE JaBJIEHUE KUCIOPOJCOEpsKallero raza (Bo3ayx,
KHCJIOPOJ), YTO BeaeT K OapOoTaxy kuakocTH. Ilocie dero npu mojgade 10CTaTOYHO BBICOKOTO
HANPSDKEHUST MEXKY DJIEeKTPOJIaMU yCTPOMCTBAa BO3HUKAET AJIEKTPUUYECKUIN pa3psll, KOTOPbI
BelleT K OOpa30BaHUIO 030HA M JPYIMX BBHICOKOAKTHBHBIX aTOMOB M MOJEKYJ KHCIOPOAA,
MOTIA IA0LINE BMECTE C TIOTOKOM Iasa B KHUJAKOCTb.

Ha pucynke 5 mokaszaHo mpeqjaraeMoe YCTPOMCTBO B pa3pese. YCTPONCTBO CONEPIKUT
METAJNIMYECKU Kopiyc 1 B BUJE IUIIMH]IPA, HA KOTOPBIA HACAKEH METAJUTMYECKHUI Toymap 2 ¢
OTBEPCTUSIMU 3, CIyXallUil B KadecTBE BHELIHEro aiekTpoaa. Koponupyromuii snektpoa 4 B
BUJIE UTJIBI PACIOJNIONKEH OCECHMMETPHYHO C BHEIIHUM LUJIMHAPOM KOpIyca M HAXOJUTCS B
LIEHTpE MOodyIapoBoro 3nekrpona 2. Urioaepxkarens 5 KpemuTcst cOOCHO K kopmycy 1 ¢
MOMOIUIBIO JUAIEKTPHUUECKOTO KOJiblla 6 ¢ OTBEPCTHSMH 7 HJs MPOXOXKIEHHUs IMOTOKA rasa,
KOTOPBI HarHeTaeTcs B kopryc 1 uepe3 BxoaHyto Tpyoky 9. Kopiyc ycrpoiicTBa momeniaercs: B
pabounii 06bem 10 ¢ xuakocTho 11.

10

L

(NLLLL LSS

Pucynok 5

VYcerpoiicTBo npezacTaBiseT co00il ATMHHYIO TPYOKY U MOXKET ObITh IOMELIEHO B JII0OOM
HOJIOKEHUU U B J1I000M MecTe pabouero oobema 10 ¢ sxuakocteio 11. B kopmyc 1 Harneraercs
KUCJIOPOACOAEPIKAIINMI Ta3, KOTOPBIA, TPOXOsS Yepe3 OTBEPCTHs 7 U 3, monaaaeT B )KUAKOCTH 11
u OapOotupyer ee. [locie ycTaHOBKM CTaOUIBHOTO pexrMa 0apOOTUPYEMOM JKUAKOCTH MEXIY
3JEKTposaMH 2 W 4 moJaeTcs HanpsLDKEHUs KOPOHHOTO paspsna. [lomydeHHble B pa3psaHOM
IIPOMEXKYTKE AKTHUBHBIE KOMIIOHEHTHI KHCJIOpPOJA U O30H C MOMOUIBIO MPOTEKAIOIIEro raza §
yepe3 OTBEPCTHS 3 JIOCTABISIOTCS B PEAKIMOHHYIO 30HY JKMJIKOCTH, IPUYEM CKOPOCThH MOTOKA
ra3a pacCUMTHIBAETCS 110 3HAYEHUSM pACX0Ja raza 4epe3 YCTPOMCTBO U IO BHYTPEHHEMY
CEUEHUIO HWIMHApa Kopiyca 1. BBuay TOro, 4tro paspsaHbli NPOMEXYTOK HMEET CI0KHYIO
cheprueckyro KOH(UTYpaIuio, 3TO MOXKET MPUBECTH K OIMIMOKE MPHU OMPEISICHUH CKOPOCTH
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notoka. llodToMy mpakTUYecKH 3HAYEHHE CKOPOCTH IIOTOKa OepeTcs ¢ 3amacoM |
YCTaHABIIMBAETCS HAMHOTO 0OJIbIIIE, YeM HEOOXOAUMO.

B cBs3u ¢ TeM, 4TO OKHUCIMTENIbHOE MACHCTBHE O30HA HAa OpPraHUYECKHUE COEIUHEHMS
OOIIen3BECTHO, a M3yUYEHUE TIPOIECCOB B3aUMOJEHCTBUS JAPYTUX XUMHYECKH aKTHUBHBIX
KOMITOHEHTOB KHCIIOPO/ia HAXOUTCS B HAYAJILHOM JTare, YCTPOMUCTBO OBLIO IKCIIEPUMEHTATHHO
MPOBEPEHO B paboueM o0beMe C BOJOW 03 ompeneNeHHs KOHIIGHTpAallud W CTENeH!
B3aUMOJICHCTBUSL AaKTUBUPOBAHHOTO KHCIOpOJa (KpOME O030HA) HAa OpPraHUYECKHUE U JIpyrue
BEIIECTBA. YCTPOMCTBO HMMEET CIEAyIolKue mapaMeTpbl: paauyc urisl — 0,1 MM, paguyc
nojymapa paBeH S5 MM, JUaMETpbl OTBEPCTHUH (5 IIT), CUMMETPUYHO PACHOJIOKEHHBIX IO
MoJTyIIapy, paBHbI 3 MM, JUaMETP BHYTPEHHETO IWIHHApa Kopiryca — 10 MM, otBepeTust (6 1mIT)
B JMRJIEKTPUUECKOM KOJIbIIE UMEIOT TUAMETPHI IO 2 MM, a UTJIOJIepKaTeNb MPEACTaBIsIET COO0M
KaNnWUBIpHYIO TPYOKY M3 CTeKJa ¢ HapyXHbIM guamerpoMm 4 MM. [lpu HampsbkeHun nutaHus
OTpHULIATENLHON MOISIPHOCTH HAa KOpoHUpYoleM atekTpoae U=4 kB Tok pa3psna paseH 1,2 MA,
YTO 00ECTICUHIIO TPOU3BOIUTEIBLHOCTE 110 030HY 0,2 T/4 npu motpedasieMoit MmomHocTH 5 BT.

MukpokomIipeccop o0ecreunBaeT pacxoj BO3IyXa depe3 YCTPOHUCTBO mopsiaka 15 M/,
YTO TMO3BOJIAET MOJYYHTh CKOPOCTh MOTOKAa BO3AyXa BHYTPH Kopiryca, paBHou 0,05 m/c. Ilpu
TAaKOM CKOpOCTH O0ecreunBaeTCsl JOCTaBKa B PEAKIIMOHHYIO 30HY AaKTHBHOTO KOMIIOHEHTa
KHCIIopo/la ¢ MUHUMaibHbIM BpemeHeMm xku3Hu 0,1 c. KoumeHTpamuss o30Ha Ha BBIXOIE
YCTpOICTBA cocTaBmIa 14 Mr/M’.

CrnenyeT OTMETUTH, UYTO pa3paboTaHHOE YCTPONCTBO Ui MOJYYEHHUS O30HA B KUIKOM
cpene obecreunBaeT CTaOMIBHOCTh PEXHMMAa MPOIECCOB OOpa3oBaHMsI O30HA B KOPOHHOM
paspsijie U CBOEBPEMEHHOCTh MX JOCTaBKU B PEAKIIMOHHYIO 30HY B KUJAKOCTH.
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IIIYTE KAPAM/IBI (AYbI3) CYBIH )KOHE CAPKbIH/IbI CYJIAP/IbI
O30HJAY APKBLJIbI TA3AJIAY IbIH KAPKBIH/AbIJIBIF BIH APTTBIPY

III. A. Baxraes', A. B. Hycnﬁaﬂuesal, H. C. BaKl/IPOBal, I'. C. CagukoBa'

! ATMaTBI DHEPreTHKA KoHEe OaillaHbIC YHUBEPCUTETI, ATMaTHI K., KazakcTan

Anoamna. Maxanajna capKbIH/BI JXOHE aybl3 CyJIapibl 030HJay apKbUIbl Ta3allaFaH Ke3Je Maiia
0oJIaThIH aya KOMIPIIKTEPIHEH 030HBI TIKEICH alyIbIH MoceeNepl KapacThIpbuTaabl. Bysl Tocii iekTp
OTKI3TIM (Cy epiTiHAiIepl, KBIIKBUIAB JKOHE CUITUII KOCBIIBICTApAa) JKOHE Ta3 KeMipHIiKTepiMeH
KaHBIKTAH/BIPBUIFaH CYWBIKTBIKTAp/a JKy3ere achlpbulFaH. CYHBIKTBIKTApbIH Ta3 KOMipIIiKTEepiHeH
030HIBI TIKEJCH amy YIIH MHKPOAICKTPOATApAa TOKIIK pa3psAThl MaimganaHy MYMKIHTITIH 3epTTEy
MiHJIETI KOHbUTFaH 001aThiH. MHUKPOIIEKTPO KOMIPIIIKTIH 1TiHAe OOJFaH yaKbITTa KePHEYIIH KOFaphl
BOJIBTTBIK MMITYJIbCI CHHXPOHZBI JKIOEpiNreH Karaaiaa, MHUKPOIICKTPOATAFbl TOKAIK HMITYJIBCTI
KO3JIBIPY 9JIiCi YCHIHBUIIBL. CYHBIKTBIK OpPTaja O30H/bI allyFa apHAIFaH OChl KYPBUIFBI TOXKIIK pa3psara
O30HHBIH Taiifa 00y TPOLECiHIH TYPaKTHUIBIFBIH >KOHE CYWBIKTBHIKTAFBl pEakius OepeTiH ayaaHra
oJIapJibl YaKbITHIMEH JKETKi3yJli KaMTamachl3 €Telli, OJ aybl3 Cybl MEH CapKbIHJbI CYJIApbIH O30H/Ay
apKBLIBI TA3apTYIbIH YACPICIH KapKbIHIATa IbI.

Kinmmik ce30ep: TOXIIK paspsl, aya KeImipIIiKTepi, 030HIay apKbUIbI Ta3apTy, CApKBIHIBI JKOHE
aybI3 CyJlaphbl.

INTENSIFICATION OF THE OZONE PURIFICATION PROCESSES
OF SEWAGE AND DRINKING WATER

Sh. A. Bakhtayev', A. B. Nussibaliyeva'!, N. S. Bakirova', G. S. Sadikova'

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

Abstract. The problems of obtaining ozone directly in air bubbles formed during ozone purification
of sewage and drinking water have been considered. The method was realized in electrically conductive
liquids (aqueous solutions, acidic and alkaline compounds) and mainly gas-saturated bubbles. The task
was to investigate the possibility of using a corona discharge on microelectrodes to produce ozone
directly in gas bubbles in a liquid medium. Excitation method of a corona discharge on a microelectrode
has been proposed, when a high-voltage potential impulse is synchronously supplied at the time when a
microelectrode is inside the bubble. The developed device for obtaining ozone in a liquid medium ensures
stability of the regime of ozone formation processes in the corona discharge and their timely delivery to
the reaction zone in the liquid that intensifies the processes of ozone purification of sewage and drinking
water.

Key words: air bubbles, ozone purification, sewage and drinking, water.
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ABTOMATHKA. HHO®OPMAIIHOHHBIE TEXHOJIOI'UH

IRSTI 55.30.03

A. Kopesbayeva', A. Fasylova', M. Belov'

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

DEVELOPMENT OF MOBILE ROBOT
WITH POSSIBILITY OF VERTICAL DISPLACEMENT

Abstract. The article is devoted to the design of a robot moving along a vertical wall. According to
the authors, the task of the robot is carrying out design work on high-rise structures and in facilitating the
work of designers, which is difficult for a person, especially in terms of his physical effort. In addition,
the use of robot will liberate a person for creative work.

The robot structure has been designed and implemented to ensure its low carrying capacity. The
electric scheme of the device realization, as well as the calculated data of the executed layout is given.
The choice of elements making up the presented model was justified by its characteristics and tasks. The
principles of motors operation and their control with a microcontroller are described in detail. Much
attention is paid to the physical calculation of the gearbox based on the gear transmission, thereby
increasing the torque for both wheels. An example of using a robot is shown, which confirms the
possibility of using it in practice. The sides that favorably characterize this model in comparison with
those created earlier have been considered.

The work has been performed by the students of the «Instrumentationy» specialty.

Key words: robot, microcontroller, vertical displacement machine, engine, program.

Introduction

Increasingly popular is the development of mechanisms and machines capable of moving
along vertical surfaces. For this, vacuum, magnetic and mechanical methods of fastening the
robots on the surface are applied, both wheels and tracks and stepper motors can be used. The
application of these robots is unlimited and is represented by various areas of human activity
from the construction and design of buildings to the rescue services.

A model of the machine for vertical movement was created, which is characterized by a
higher speed and maneuverability from the products presented earlier, and is also more
economical in implementation and operation. Another advantage is the use of the ATmega328
microcontroller on the ArduinoNano platform as a basis, which allows adding various modules,
thus changing the functionality of the robot. The model consists of two wheels arranged
diagonally on the machine. In the center there is a motor rotating the blades, due to which,
according to Bernoulli's law, a force is created that keeps the structure on a vertical surface. This
connection is loose, that is, there is a small space between the machine and the surface, which
gives a good anchorage on surfaces with irregularities. In this paper, we describe a model that
has minimal dimensions and copes well with the task at hand. As an experiment, a small section
of the wall was painted.

Description of the installation

For traveling on a vertical surface, one of the most important characteristics is the low
weight of the model, since less force is required to retain lighter devices. Based on this, the
following elements were selected:

- ArduinoNano. It measures 18.5 mm by 42 mm, weighs 6 grams, has 14 digital inputs, 6
of which have PWM capability, 2Kb RAM, and 32KB flash memory [1]. It was chosen for
implementation as a control element.

- Bluetooth module HC-05. Since the device is designed for small distances, the best
option is the Bluetooth module. The robot is controlled via the phone via Bluetooth-
communication, for which this module is installed.

12
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Driver L293D. To match the signals with Arduino, you need to use the motor driver. In
this case, the L293D driver is selected, since, despite its small size, two motors can be connected
to it in parallel. The driver outputs are shown in Figure 1.

—ENABLEY vss H&
—2ineutt INPUTA
—Houtputt outputs L
— N oo 2
—SlenD ono HZ
—Soutpur2 outeuts -
—wput2 npuTaEE
Svs ENABLE2|—
L293D

Figure 1 - Driver Outputs L293D

According to the scheme (Figure 1), all inputs are connected to the Arduino digital pins,
and all driver outputs are connected to the motors. Thus, the direction of rotation of the motor is
controlled by feeding different signals to the outputs connected to one motor. When moving
forward and backward, the same combinations of signals are applied to the motors and they
rotate in one direction, but when turning, the wheel in the direction of which the turn takes place
stops.

Fastening on a vertical surface is realized with the help of a third motor installed in the
center of the system (Figure 2) [2]. It is connected via a transistor to the digital output DS.

1 - Vacuum fixation device, 2 - control device, 3 - wheels for movement, 4 - gear system.
Figure 2 - Fixing the device on a vertical surface
For practical use, an aerosol canister is fixed on the model, as when spraying the paint
smoothly covers the entire area, penetrating into the surface irregularities, and also drains less,

without interfering with the movement. A servomotor is also connected to transmit the force to
the cylinder. Figure 3 shows the electrical diagram of the system.

13
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Figure 3 - Electrical circuit

Calculation of basic parameters

The calculation of this system was based on previously known details of the mechanism:

For optimal construction of a pair of robot wheels, it is necessary for each of them to
construct a demultiplier [3]. A small-tooth gearing (m = 0.2 mm) was chosen with the following
characteristics: the initial moment M = 1.6 [N * m], the speed of the input axis vi, = 3000 (rpm),
Number of teeth of the wheels: z1 = 17, z2 = 51, z3 = 18, z4 = 30, z5 = 72 (Figure 4). Thus, it is

necessary to determine the output power of the gear box.
The calculation begins with the determination of gear ratios:

_ Zin
- Zout

where U is the ratio;
Zin - the number of teeth of the input wheel;
Zin - the number of teeth of the output wheel.

According to formula (1):

(1

Knowing the gear ratios of the wheels, we determine the rotational speeds of each of them:

L=V *xU

where v is the speed of rotation of the gears;

Uin - speed delivered to the gear train;
U - ratio of a pair of wheels.

14
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Z

Z,

Ze

Figure 4 - Diagram of the gearbox

By the formula (2):

V1 = Vi * U; = 3000 * % = 1000 [rpm], vy = vy * U, = 1000 * 0.6 =
600 [rpml, Voye = vz * Us = 600 % — = 250 [rpm]

Next, determine the gear ratio gearbox:

p:Ui (3)

Uppix

By the formula (3):

Uy =20 =12,
250

Next, determine the angular velocity of the input shaft:

Vin *T

Wi =
mn 30

4)

By the formula (4):

3000+3.14 1
in= "3, 314 [g]

Hence, the power of the input shaft is P;,, = 1.6 * 314 = 502.4 [W]. Next, we’ll determine
the angular velocity of the output shaft by the formula (4):

_ 250 3.14

1
2617 [1]
S
We’ll calculate the output shaft power taking into account that the efficiency of gears is
97%:
Poyt = Py ¥ 0.97 (5)

As can be seen from the formula (5), the power of each subsequent gear shaft depends on
the final power of the previous one. Thus, it is necessary to calculate the power of each
transmission:

P, = Py, *0.97 = 502.4 * 0.97 = 487.328 W; P; = P, * 0.97 = 487.328 * 0.97 =
472.7 [W]; Poyr = P3 x0.97 = 472.7 x 0.97 = 458.527 [W].

15
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The output torque of the gearbox is determined by the formula:

Pin
out — ot (6)
. 458.526 . .
In this way, Mgy, = ———— = 17.52 [N * M]. That is, by reducing the speed, the output torque

was increased. The developed gearbox is used for both robot wheels.
Conclusion

Thus, a robot was constructed that is capable of moving along a vertical surface, thanks to the
developed system of fixation on the surface of movement along the vacuum-fan principle. The
presented model is able to significantly ease the design work on high-rise buildings, being more safe
and economical.
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TIN'MHEH KO3T'AJIA AJIATBIH ¥51JIbI POBOTTBI )KACAII LIBIFAPY

A. O. Kenecoaepa', A. P. ®a3buioBa', M. M. Beios'

' AnMaThl HEpreTHKa JKoHe OalilaHbIC YHUBEPCUTETI, AlMAaThI K., KazakcTan

Anoamna. Bbyn wmakama TiK KaObIpFaMEH JKBUDKBIATBIH POOOTTapAspl koOajlayra apHajFaH.
ABTOpIapBIH MiKIpIHIIE poOOTTAPILIH MIHIETI anaMaapablH (PH3HKAIBIK IILIFBIHAAPE! YIIH KYpAEST OOJIBIIT
KeJIeTIH OWIK KYpbUIBICTapJa IU3alHEPJIIK JKYMBICTApIbl aTKapyFa »OHE IU3alHEPIICPAiH IKYMBICHIH
xkeHuneryre OarpiTTarraH. CoOHBIMEH Karap, poOOTTapipl TMalfanaHy aJaMHBIH [IBIFapMAaIIbITBIK
KYMBICTApMEH KO0ipeK aifHAIbICybIHA MYMKIHIIK TYFbI3aIbl.

PoGotTapapiH, KOHCTPYKIMACHI IIAFBIH YK KOTEPYTe eCeNTeIiHIIT KYpacThIpblrad. KypbIIFbIHbI icKe
acwIpy DIIEKTP CYJIOACHI, COHIAM-aK MAKETTIH €CEITIK MAIIMETTEpPl KENTIipUIreH. ¥ CBIHBUIFAH MOAEIBIACP/II
KYpalTBIH dJIEMEHTTEPl TaHay, OHBIH, CHITATTAMAaIapbl MEH MIHAETTEpiHe HeTi3fenreH. MUKpOKOHTPOILIED
apKbLIbl 0AacKapy »OHE KO3FaJITKBIIITHIH JKYMBIC ICTEY MPHUHIIMII TOJIBIK CHUIATTaIFaH. EKi IOHreneK yiriH
ailHaly ME3eTiH apTThIpFaH TICTI Oepiiicke HETi3IEeNTeH PeIyKTOPABIH (DHM3UKAIBIK ecernTeyiepiHe YIIKCH
KoHUT OemiHai. PoOOTTEI ToxkipmbOeae KoiamaHy MYMKIHIITIH PacTaMTBIH IMaimanaHy MBICAIbl KEITipiIreH.
OHBIH aNJplHIA KYPBUIFAaH MOJICIBMEH CalIBICTBIPFAH/IA OChl MOJENBIIH THIMII >KaFbIH CHIIATTAWTBHIH
JKariaiiap KapacThIpbUIFaH.

JKyMBIC acmart skacay MaMaHIBIFBIHBIH CTYACHTTEPIMEH OipJIecilt aTKapbUFaH.
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Kinmmik co30ep: poOOT, MUKPOKOHTPOJLIEP, TIK allHAIATHIH MAIlIMHA, KO3FaITKBIIL, Oaraapiama.

PABPABOTKA MOBUJIBHOI'O POBOTA
C BO3MO’KHOCTbBIO BEPTUKAJIBHOI'O HIEPEMEIIEHUA

A. A. KonecﬁaeBal, A.P. (I)a3bl.1103a1, M. M. Beuos'

' AIMATHHCKHIT YHHBEPCUTET SHEPreTHKM | CBA3M, I. Anmatsl, Kasaxcran

Annomayus. CtaThs OCBSIICHA TPOSKTUPOBAHUIO POOOTA, IIEPEMEIIAFOIIETOCS IO BEPTHKAIBHON
crene. [lo MHeHUWIO aBTOpOB, 3ajjada poOOTa 3aKIFOUACTCs B IMPOBEICHWH JHM3alHEPCKUX paboT Ha
BBICOTHBIX COOPYXKEHHSIX U B OOJIETYeHUM TpyJa TU3AMHEPOB, UTO SIBISICTCS CIOKHBIM JIJISI YeTIOBEKa,
0COOCHHO TI0 YacTH ero (uuueckux 3atpar. Kpome Toro, ucnoib3oBaHue poOOTa MO3BOJIUT OCBOOOIUTH
YenoBeKa JJIsl TBOPUYECKOM padoThI.

Konctpykiusi pobota paccunTaHa ©  BBITIOJHEHAa Ui OOecmedeHus: ero  HeOOIBIIOi
rpy30m0AbeMHOCTH. [IpuBeieHa 3JIEKTpUUYECKas CXeMa peau3allii yCTPOWCTBA, a TAaKKE pPacuETHBIC
JIAHHBIC BBIMOJIHEHHOTO MakeTa. BbhIOOp 3JIEMEHTOB, COCTaBISIONIMX NPEJACTABICHHYIO MOJECIb, ObLI
000CHOBaH €€ XapakTepuUCTUKaMH ¥ 3ajadaMu. [10poOHO omnvcaHbl MPUHIUITEI Pa0OThl JIBUTATENCH H
YIPaBJICHHUSI UMH C IOMOIIBI0 MUKPOKOHTpOJUIepa. bolibllioe BHUMaHUE YACIECHO (PU3NICCKOMY PAacUeTy
peayKTOopa, OCHOBAaHHOIO Ha 3y0O4aroil mepepaue, Onaromapsi 4eMy YBEJIMYEH KPYTSIIUA MOMEHT IS
oboux xomnec. IlpuBeseH mnpuMep HCHONB30BaHHUS pPOOOTA, IOATBEPHKAAIOMIMNA BO3MOXKHOCTh €T
UCIIOJIb30BaHMS Ha MPAaKTHKE. PACCMOTPEHBI CTOPOHBI, BHITOJHO XapaKTEPU3YIOIIUE JaHHYIO MOJIENb B
CPaBHEHUU C CO3JaHHBIMH pPaHee.

Pabora BeImoniHEeHA cTyIeHTaMu crieruanbHocTh «[IpubopocTpoeHuey.

Knrwouesvie cnosa: pob0T, MUKPOKOHTPOJLIEP, MAIIMHA BEPTUKAILHOTO MTEPEMEIICHHS, IBUTATEI,
nporpamma.
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MPHTH 681.121.89.082.4

B. A. Yepnos', H. B. YepHosa'

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

HACTPOUMKA YJIbTPA3BYKOBBIX PACXOJIOMEPOB CETEBOM BOJIbI

Annomayus. ®OvHaHCcOBbIE PACUETHl MEXKIY HCTOYHHUKAMH TEIUIOTHI, TEIUIOBBIMH CETSMH H
MOTPEOUTEISIMU TEIUIOBOM SHEPTUU OCYILECTBISIIOTCS B COOTBETCTBUH C IpaBuiaMu ['ocanepronaazopa,
KOTOpBIC ONPEIEISIOT TpeOOBaHUS K OPraHM3alMy yuéTa OTIyCKa M MOTPEOJICHNS TEIJIOBOW SHEPTUH U
TerioHocutesss. B coctaB mpuOOpoB yuéra BXOJSAT Pacxogomepbl ceTeBodl Boabl. Llupoxoe
pacmnpocTpaHeHUEe TONYYWJIM YIBTPa3BYKOBBIE pacxoJoMepbl. JIsi ocCylIecTBIEHUs HACTPOHKH U
NPOBEPKH  HOPMAIBHOTO (DYHKIMOHUPOBAHMS IaHHBIE pAcXOJOMEphl cHaOkaroTcs —Talnumei
3aBucuMocTH S(7, P) CKOpOCTH yIbTpa3ByKa S B BOJE OT €€ TeMnepaTypsl 7' ¥ H30BITOYHOTO TaBIeHUS P.

OmnuceiBaercst pa3paboTka MmoapoOHON yTouHEHHOW Tabmuubl S(7, P) Ans yabTPa3BYKOBBIX
pacxoJ0MepoB Ha MOAAIONIMX M 00paTHBIX TPyOONPOBOAaX ceTeBOM BOJIBI MpH €€ Temmeparype ot 40 1o
100 °C u masnenuu no 1,5 MIla. IMonydennas tabmuma comepskut 1920 3HaYEHHI CKOPOCTH 3BYKA.
TabauuHble HHTEPBAIBI IO Temieparype u nasienuto pasusl 0,5 °C u 100 kIla. W3 Tabmuisl ciaemyer,
4TO C YBEIMUYCHHEM TEMIIEPaTyphl ceTeBoi BoIbI ¢ 40 10 74-75 °C ckopocTh 3ByKa B HEWl YBEIUYHUBACTCS.
[Ipn manpHeleM pocTe TEMIEpaTyphl CKOPOCTh 3ByKa yMeHbIIaeTcsl. C MOBBIILIEHUEM AABICHUS BOIbI
CKOPOCTb 3BYKa B Hell yBesnmunBaeTcs. OTMedaercs, 4To pazpaboTaHHas Tabina NPpUMEHSUIach Ha y3Jax
yuéra TOL-1, TOII[-2, TOII-3, 3anasHOrO TEIUIOBOIO KOMILIEKCA, a TaKXKe psja MOTpeOUTeNner T.
AnMartel.

Knrwouesvie cnosa: ynbTpasByKOBbIE PacXOIOMEpHI, CETEBas BOAA, CKOPOCTh 3ByKa, HACTPOECUHAS
TabIMIA.

B3anMHubie GuHAHCOBBIE PACYETHI MEKAY SHEPTOMCTOYHHKAMHU (MCTOYHUKAMHU TEIUIOTHI),
SHEPrOCHAOKAIOLUIMMH OpPTraHU3alMsAMHU (TEIUIOBBIMU CETSIMH) M MOTPEOUTENSIMH TEIIOBOM
SHEPTUM OCYILECTBISIOTCS B COOTBETCTBUH C MpaBUIIaMHU [3], KOTOpbIE ONpeAEsatoT TpeOOBaHUS
K OpraHu3aluu y4éra oTIycKa U MOTpeOIeHUs TEMI0BOM SHEPIUU U TEeIJIOHOCUTENel (ceTeBoi
BOJIbI M BOJISTHOTO T1apa), KOHTPOJISl UX Macchl (00bE€Ma), TeMIlepaTypbl U 1aBJICHUS.

B cocraB mpubopoB yuéra (TEmIOCUETYMKOB) BXOIAT PAaCXOJOMEPHI CETeBOW BoAbl. B
ropoae AMaThl B Ka4eCTBE TaKUX MPUOOPOB JOBOJBHO IIMPOKOE MPUMEHEHHE, 0COOEHHO Ha
UCTOYHHMKAX  TEIUIOTBI M KPYHHBIX  IOTPEOUTENAX,  MOJYYWIH  YJIBTPa3BYKOBBIE
BPEMSMMITYJILCHBIE PACXOJOMEPBI-CUETUMKH ceTeBoil Boabl pupmbl «B3JIET». Pacxomomepsl
cHaOxarorcss Tabymmeir 3aBucumoctu S(7, P) CKOpocTH yiabTpa3Byka S B Bojae OT e€
temmeparypsl 7 1 u30bITOUHOTO naBienus P [4].

[lpuHnun fgelcTBUS — yNbTPa3BYKOBBIX —pacXOJOMEPOB TakoB, 4TO 0e3 TaOiuLbl
3aucuMoctd S(7, P) HEBO3MOXHBI MX HajajJKa, HAacTpoMKa W IepUoJuYecKas IPOBEpKa
HOpMalbHOTO (DyHKIIMOHMpOBaHUs [7]. OgHAKO Na)ke B HOBEHIHMX W3AHUAX WHCTPYKIHHA [4]
HAcTpoeyHas TabjuIla MMEeeT OTMEYaBIIUecs paHee [5] HeAOCTATKU: HEJTOCTaTOYHOCTh YHCIIA
3HaueHu 3aBucumoctd S(7, P), HanuuuMe 3HAUUTENbHBIX MOrpelHocTed, Heo0XOIUMOCTh
IIPOBEJICHUS JIOTIOJHUTEIBHBIX BbIYMCIEHUN. M3-3a 3TOro B NpPOM3BOACTBEHHOHN IpaKTHKE
MIPUMEHSETCS] TTPEUMYIIECTBEHHO TOJIBKO MMeromtasicss B [4] tabnuma 3aBucuMocTH S(7, Pat)
CKOpPOCTH yJbTpa3ByKa S B ceTeBOH Boje OT €€ Temmeparypbl I mpu aTMOC(HEpHOM JaBICHUU
Par 6€3 yuéta pakTHuecKoro JaBiaeHUs BOJBI.

Lensp naHHOW pabOTHI — pa3paboTKa MOAPOOHOM YTOUHEHHOU Tabnuibl 3aBucumoctu S(7,
P), no3Bosstonieil onepaTuBHO, 0€3 BHIYMCICHUI M MHTEPIOJALMN HAcTpauBaTh U MPOBEPSTH
paboTOCIOCOOHOCTh ~ yJABTPA3BYKOBBIX ~ pacXOJOMEpPOB Ha  TMOJAOIUMX M OOpaTHBIX
TpyOOMPOBOIAX CETEBOW BOJABI MpU TeMiepaType Bozbl B HUX oT 40 10 100 °C 1 u30bITOYHOM
nasnenuu 10 1,5 MIla. Ananornunas HacTpoedHasi TabIMIa Ipy TeMIIepaType CETeBOM BOABI OT
100 go 150 °C u u3bsITounoM aasienun ot 0,4 1o 1,9 MIla Geuia paspaborana B [7].
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JU1g XapaKkTepUCTUKH CBOMCTB pEAJIbHbIX TEJl Ba)KHOE 3HAUEHUE HMEIOT CIIEAYIOIIUE,
JIOCTaTOYHO TOYHO M3MEpsSieMble SKCIIEPUMEHTAJIbHBIE BEJIUYUHBI, KOTOpbIE Ha3bIBAIOTCS
TEPMUYECKUMHU KO3 duumenTamMu: Kod(PPHUIHMEHT TEIUIOBOTO pacIIUPEHUs, TeMIepaTypHBIH
kod(durmeHT mapneHus, Kod(PPUIUESHTH H30TEPMUUECKOW U aauabaTHYECKON C)KMMAaeMOCTH.
Kpome tepmuuecknx kodpuineHToB, BaXKHON XapaKTepUCTUKON BEIIECTBA SIBIISIETCS CKOPOCTh
3Byka [2]. Tlom CKOpOCTBIO 3ByKa MOHMMAIOT CKOPOCTh PACHPOCTPAHEHUS B TeJ€ MajbIX
BO3MYIIICHNH, B YAaCTHOCTH YNPYTMX BOJIH MaJOW aMIUIMTYIbl. YIPYrHe BOJHBI C OOJIBIION
aMIUIUTYI0M Ha3bIBAIOTCS YAAPHBIMH BOJTHAMH.

B pacnpocTtpanstomieiicss 38yKOBOI BOJHE MPOLECCHI CKATUS U PACIIUPEHUS ITPOUCXOIAT
HACTOJBKO OBICTPO, YTO TEIUIOOOMEH MEeXAYy TOM 4YacThi0 Tela, 4epe3 KOTOPYIO MPOXOIUT
3BYKOBasl BOJIHA, W JIPYTUMH €ro 4acTIMM IIPaKTUYECKH HE ycneBaeT Hpou3oiTH. [loatomy
M3MEHEHHE COCTOSHHUSA Teja MPHU MPOXOXKICHUU Yepe3 HEro 3BYKOBOM BOJHBI OCYIIECTBIISIETCS
0e3 moJBO/Ja MIM OTBOAA TEIJIOTHL, TO €CTh aauadaTuyeckw. Tak Kak BCIEICTBHE MaJlOCTH
M3MEHEHUH COCTOSIHHS Teia NeHCTBHE BHYTPEHHETO TPEHMsI OKa3bIBAETCS MCUE3alollee MajbIM,
TO W 3BYKOBbIE KOJE€OaHHMS MOXKHO pacCMaTpHBaTh KaK OOpaTUMBIA annabaTU4ecKuil WIn
M30PHTPONMMUYECKUN TPOIEC, HE3aBUCHUMO OT TOTO, KaK MEHSETCS COCTOSHHE Tella B IIEJIOM.
CKOpOCTh 3ByKa TMpENCTaBIAET COOOH XapaKTepHYIO JUIsl JaHHOTO BEIIECTBA BEIMYHHY,
U3MEHSIONIYIOCS B 3aBUCUMOCTU OT €ro coctosiHus. CKOpOCTh 3BYKa MOKHO BBIYHUCISTH C
MIOMOIIBIO TEPMOJIMHAMUYECKUX Ta0uIl 10 popmymam [2]:

S=v[ - (6P/dv)]"° =[ - vA(8P/ov)s]"?, (1)

rae v u P — yaenbHbIH 00bEM U JaBJICHUE;
S — MHJIEKC, O3HAYAIOIINI yCIOBUE MTOCTOSTHCTBA SHTPOIUU TpoIecca s = const.

YaenbHbll 00bEM VL, TPUMEHSEMBI B KayeCTBE HE3aBHCHMOIO MapaMeTpa COCTOSHUS,
MpeAcTaBiIsieT co00il 00BEM €IWHUIIBI MacChl, TO €CTh | KIr JaHHOrO BemiecTBa. Mexmy
yIeabHbIM 00BEMOM U €ro MIOTHOCTHIO p, paBHOM Macce | M® JAHHOTO BEICCTBA, CYILIECTBYET
cooTHomeHue v = 1/p. 3HadyeHus mpupameHnii odbémMa Ov W JaBieHus OP Oepyrcs B
paccMaTpuBaEMOM COCTOSIHMM BeliecTBa mpu s = const. [Ipu 3Tom O0v u OP 3aMeHsI0TCS Ha
KOHEYHbIe TpupamieHus Av u AP, KoTopbie OepyT W3 TEPMOJWHAMHUYCCKUX TAOIHIl TPU
MCIOJIb30BAaHNY MUHUMAIIbHBIX TAOMUYHBIX HHTEPBAJIOB.

3BYKOBBIMU BOJIHAMHM  HAa3bIBAIOT TAakKXK€ YINPYrHWe BOJHBI MajiOl  aMIUIUTYbI,
pacupoCTpaHsOIIMUECS B KUAKOCTH. DTHU BOJIHBI BO3HUKAIOT IOJ JEHCTBUEM CHJI YNPYTOCTH
camoil >kunakoctd. CKOpPOCTh 3BYKOBOHM BOJIHBI WJIM CKOPOCTh 3BYKAa B YIPYTOW KUAKOCTH
onpexensercs no ¢popmyne Jlamnaca [2]:

S = [(6P/op)s]™”. (2)

B xputnueckoit Touke (ha3oBOTO Mepexoaa <«OKUAKOCTb-Ta3z» WIH «BOJa-map» Gopmyra
Jlanmaca yrpaunBaeT CBOE 3HAYEHUE, M TOTJa CKOPOCTh 3ByKa HAXOAUTCS 1o opmye [5]:

— 3 3 0.5
§=1[0,5(FPlopT)s(p — p] ™, 3)

I71€ Px— IJIOTHOCTb JKUIKOCTHU (BOJIbI) B KPUTUUECKON TOUKE (Pa30BOro mepexoa.
[IpuBenéHHbIE BBILIE CBEACHUS O MPHUPOJAE 3BYKOBBIX BOJH MOJATBEPXKIAIOT CIAEIAHHBINA B
pabotax [1, 6] BBIBOJ O TOM, YTO CKOPOCTb 3ByKa S B BOJIE CYIIIECTBEHHO 3aBHCUT TOJBKO OT €€
Temneparypbl I’ U AaBiieHUs P, NMOCKOJBKY OHHU OIPENESAIOT IUIOTHOCTh p BoAbl. Iloaromy

HMCKOMasi 3aBUCHMOCTb JOJDKHA OBITh JByxmapamerpuueckord B Buae S(7, P). A uckomas
TabnuIa J0JDKHA OBITh HE CKEJIETHOM, a COCTaBJICHa C TAKMMHU MaJIbIMU MHTEpBaJIaMU (II1araMu)
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o TeMmIepaType U JaBIEHUIO, 4YTOObl TPU HANAJAKE W HACTPOUWKE YIBTPa3BYKOBBIX
pacxosoMepoB, a TaKkKe U B OOJBIIMHCTBE JPYIMX TEXHUYECKMX paboT U pacyéToB HE
TpeOOBAJIOCH MHTEPIIONIALIMH, YTO YIPOIIAET PacU&Thl.

Bo3bpMéM 3a OCHOBY HACTPOCUHYIO TaONUIly WHCTPYKIUHU [4], MOCTpoeHHYI0 Ha Oa3ze
DKCIIEPUMEHTANBHBIX JaHHBIX [1] mms cereBoit Boasl ¢ Temmeparypoii ot 40 mo 100 °C npwu
aTMoc(hepHOM JaBlIeHUU. AHAINU3 MOKA3bIBAET, UTO 3Ta TAaOIUIAa UMEET BEpHBIE PELICHHS TOIBKO
B y3JaX MHTEPIOIANUHN ¢ YETHBIMU 3HAYeHUSMHU Temueparypsl 40, 42, 44, ... 96, 98 °C. Bue
y3JI0B MHTEPIOJSIIMYA BUAHBI OLIMOOYHBIE PEIICHUs, B PE3yJbTaTe Yero rpauk 3aBUCUMOCTU
S(T, PaT) IM€€T HEECTECTBEHHYIO MMIO00pa3Hy0 GOpMYy C BETUIHMHON «3yOheBy» 110 1,7 m/C.

JIyist ycTpaHEHUs yKa3aHHBIX OIMMOOK pa3JenuM auana3on temmeparypsl ot 40 10100 °C
Ha 30 mojgauanas’oHoB ¢ oAMHaKoBOM ImmpuHOM 2 °C. BHYTpM KaKaoro mojjuanasoHa
MPUMEHUM JIMHEHHYI0 HHTepnoyisnuio. B pesynsrare aToro rpadux dyakuuu S(7) npu HyJIeBOM
M30BITOYHOM JIaBJICHUU Oy/eT MPUOMMKEH JIMHEHHON TOMaHOW WM, HHAa4Ye TOBOPS, TUHEHHBIM
CIUTaiHOM, MpoxonasmuM udepe3 31 y3moByro Touky. EMy cOOTBETCTBYET /Ba KpalHUX JIEBBIX
crosbua Tabmuiuel 1 ¢ uarepsanom (marom) 0,5 °C o Temmeparype.

N3-3a manoctu auanazona u3bOpiTouHoro masieHus 0—1,5 MIla Gapokosddunuent Kp
CKOPOCTH 3BYyKa, KaK IMOKa3bIBA€T MaTeMaTHdeckas Mojeib [6], MOXKHO CUMTATh 3aBUCAIIUM
TOJIBKO OT TeMIepaTypbl U HE3aBUCSIIMM OT JaBJIEHUS CETeBOMl Bonbl. J[s MOBbIMIEHUS
TOYHOCTH MOJIeNH [6] MOoABEprHEM TEMIEPAaTYPHYIO 3aBUCUMOCTh 3TOro Koddduuuenta Kp(7)
JIMHERHOW WHTEPIIOJSIINY B IBYX HHTEpBaax My Tpems ysinamu Kp(30 °C) = 1,673,

Kp(75°C) = 1,932 u Kp(100°C) = 2,133 m /(c'-MIIa). B pe3ynbrare 310ro rpahux GyHKInu
Kp(T) 6ynet npubavkéH THHEHHOM JIOMaHOM, MPOXOAIICH Yepe3 TPH y3JI0BbIE TOUKH.

Takum oOpa3om, HcCIONB3ys pe3yabTaThl pabOTHl [6], MaTEMAaTHYECKYH0 MOJENb JUIS
pacuéra UCKOMOM TaOJUIBI B MPUHSTHIX JUAITa30HAX TeMIeparypbl 7 v U30BITOYHOTO JaBICHUS
P MoxHO 3anucath B BUJIE:

S(T, P) = Sy(Ty) + Kr(Ty)AT + Ky(T)P; AT=T- Ty, )

rae Sy(7y) — 3HadeHHe CKOpPOCTH 3ByKa B cereBoil Bojge mpu P = 0 B y3ne (7y)

MHTEPIOJSILMY, ONIMKalIeM K TEKyILeMY 3Ha4eHUIO TeMIiepatypsl 7

AT - OTKJIOHEHHE TEKYILEro 3Ha4eHus TeMieparypsl 7' ot 3HaueHus 7Ty;

K1(Ty) — tepmokosdduumreHT ckopoctd 3Byka B ogHoM u3 30 mojauana3oHOB
TEMIIEPATYPbI, B KOTOPOM HaXOAUTCS TEKyllee 3HaueHue 7,

Kp(T) — KycOYHO-IIMHEWHAs HENpephIBHAS 3aBHCUMOCTh Oapokodddunmenta
CKOpPOCTH 3BYyKa OT TemIepaTypsl 7

K1(Ty)AT u Kp(T)P — nomnpaBKu CKOPOCTH 3BYKa B CETEBOM BOJI€ COOTBETCTBEHHO I10
e€ TeMrieparype v U30bITOYHOMY JTaBJICHHUIO.

[IpennoxxeHHass marematuyeckas Mojeib (4) sBIseTCd HEIMHEWHOH, MOCKOIbKY, BO-
NEPBbIX, OHA IMPEACTaBICHA B KYCOUYHO-TMHEHHOM BHUJAE M, BO-BTOPBIX, €€ KO3((OUIMEHTHI
nepenaun Kt u Kp ABIsIOTCA HEMMHEHHBIMU (QYHKIMSIMHA TEMIIEPATYPhl CETEBOM BOJIBI.

B rtabmuue 1 mpexacraBieHbl pe3yabTaThl PacyETOB, BBHINOJHEHHBIX MO ypaBHEHUSM (4).
Pagu sxoHOMHM MecTa B TaOuule NMPUBEAEHBI TOJBKO MOCIEIHUE TPH M3MEHSIOMIMXCS 3HAKa
cKopocTH 3Byka S. [l mHOdydyeHHs] OKOHYATEIbHOTO YHCIOBOTO pe3ylibTaTa K HUM HaJo
npubaBuTh KoHcTaHTy 1500 mnm mpumucath crepeny 4ucio 15, 4To OTpakeHO B Ha3BaHUU
caMO TaOJIMIIBL.

Pacuér Tabnuuel npoBoauscs B 1aBa sTana. CHavyana ObUla paccuMTaHa TeMIlepaTypHas
3aBucuMocTh S(7) npu atMocepHOM NTaBICHUU WIJIM, HHAYE TOBOPS, TIPU HYJIEBOM M30BITOUHOM
naBneHun. OHa TMpeacTaBieHa B JIBYX KpaWHHMX JIEBBIX CTOJOmax Tabiuiel 1. 3atem
paccuMThIBaIaCh MOIMpPaBKa CKOPOCTH 3BYKa MO JIABJICHUIO ¢ HEIMHEHHBIM Oapoko3dduimeHTom
Kp(T). [loaTomy MaTeMaTHYECKYIO MOJIENH (4) MOXKHO 3aMKcaTh TAKXKE B BUJIE:

S(T, P) = Sy(T, Par) + Kp(T)P. (5
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Tabnuua 1 - Ckopoctsb 3BykKa B Bojie S = 1500 + XX, X, M /c

T, N30sIiTOuHOE naBiaenue P, MIla
°Cl00/]01]02[03] 04 (05|06 1|07 0809|1011 ]12]13]| 14|15
40,0 | 28,9 | 29,1 | 29,3 | 294 | 29,6 29,8 | 29,9 30,1 30,3 | 30,5 | 30,6 | 30,8 | 31,0 | 31,1 | 31,3 | 31,5
40,5 | 29,7 |1 29,9 | 30,1 | 30,2 | 30,4 30,6 | 30,7 30,9 31,1 | 31,3 | 31,4 | 31,6 | 31,8 | 31,9 | 32,1 | 323
41,0 | 30,5 | 30,7 | 30,9 | 31,0 | 31,2 31,4 | 31,5 31,7 31,9 | 32,1 | 32,2 | 324 | 32,6 | 32,8 | 32,9 | 33,1
41,5 | 31,3 | 31,5 | 31,7 | 31,8 | 32,0 32,2 | 323 32,5 32,7 | 329 | 33,0 | 33,2 | 33,4 | 33,6 | 33,7 | 33,9
42,0 | 32,1 | 323 | 32,5 | 32,6 | 32,8 33,0 | 33,1 33,3 33,5 | 33,7 | 33,8 | 34,0 | 34,2 | 344 | 34,5 | 34,7
425 | 32,8 | 33,0 | 33,2 | 334 | 33,5 33,7 | 33,9 34,0 342 | 344 | 34,6 | 34,7 | 34,9 | 35,1 | 353 | 354
43,0 || 33,6 | 33,7 | 33,9 | 34,1 | 343 344 | 34,6 34,8 349 | 35,1 | 35,3 | 35,5 | 35,6 | 35,8 | 36,0 | 36,2
435 | 343 | 345 | 34,6 | 348 | 35,0 35,2 | 353 35,5 35,7 | 35,8 | 36,0 | 36,2 | 36,4 | 36,5 | 36,7 | 36,9
44,0 | 35,0 | 35,2 | 354 | 35,5 | 35,7 35,9 | 36,1 36,2 36,4 | 36,6 | 36,8 | 369 | 37,1 | 373 | 374 | 37,6
445 | 35,7 | 359 | 36,1 | 36,2 | 36,4 36,6 | 36,8 36,9 37,1 | 37,3 | 37,5 | 37,6 | 37,8 | 38,0 | 38,1 | 38,3
45,0 | 36,4 | 36,6 | 36,8 | 369 | 37,1 37,3 | 37,5 37,6 37,8 | 38,0 | 38,2 | 383 | 38,5 | 38,7 | 38,9 | 39,0
455 | 37,1 | 373 | 37,5 | 37,6 | 37,8 38,0 | 38,2 38,3 38,5 | 38,7 | 38,9 | 39,0 | 39,2 | 394 | 39,6 | 39,7
46,0 | 37,8 | 38,0 | 38,2 | 38,3 | 38,5 38,7 | 38,9 39,0 39,2 | 394 | 39,6 | 39,7 | 39,9 | 40,1 | 40,3 | 404
46,5 | 38,4 | 38,6 | 38,8 | 39,0 | 39,1 39,3 | 39,5 39,7 39,8 | 40,0 | 40,2 | 404 | 40,5 | 40,7 | 40,9 | 41,1
47,0 | 39,1 | 39,2 | 394 | 39,6 | 39,8 39,9 | 40,1 40,3 40,5 | 40,6 | 40,8 | 41,0 | 41,2 | 41,3 | 41,5 | 41,7
47,5 | 39,7 | 39,9 | 40,0 | 40,2 | 40,4 40,6 | 40,7 40,9 41,1 | 41,3 | 414 | 41,6 | 41,8 | 42,0 | 42,1 | 423
48,0 | 40,3 | 40,5 | 40,7 | 40,8 | 41,0 412 | 414 41,5 41,7 | 419 | 42,1 | 423 | 424 | 42,6 | 42,8 | 43,0
48,5 | 409 | 41,1 | 412 | 414 | 41,6 41,8 | 419 42,1 423 | 42,5 | 42,7 | 42,8 | 43,0 | 43,2 | 43,4 | 43,5
49,0 | 41,5 | 41,6 | 41,8 | 42,0 | 42,2 423 | 42,5 427 429 | 43,1 | 432 | 434 | 43,6 | 43,8 | 439 | 44,1
495 | 42,0 | 42,2 | 424 | 42,6 | 42,7 429 | 43,1 433 435 | 43,6 | 438 | 44,0 | 442 | 443 | 44,5 | 44,7
50,0 || 42,6 | 42,8 | 43,0 | 43,1 | 433 435 | 43,7 439 440 | 442 | 444 | 44,6 | 447 | 44,9 | 45,1 | 453
50,5 || 43,1 | 433 | 43,5 | 43,6 | 43,8 440 | 44,2 44 4 445 | 44,7 | 449 | 45,1 | 452 | 454 | 45,6 | 45,8
51,0 | 43,6 | 43,8 | 44,0 | 44,1 | 443 445 | 44,7 449 45,0 | 452 | 454 | 45,6 | 45,7 | 45,9 | 46,1 | 46,3
51,5 || 44,1 | 443 | 445 | 44,6 | 448 45,0 | 452 454 45,5 | 45,7 | 45,9 | 46,1 | 46,2 | 46,4 | 46,6 | 46,8
52,0 | 44,6 | 448 | 450 | 45,1 | 453 45,5 | 45,7 459 46,0 | 46,2 | 46,4 | 46,6 | 46,8 | 46,9 | 47,1 | 473
52,5 || 45,1 | 453 | 454 | 45,6 | 45,8 46,0 | 46,2 46,3 46,5 | 46,7 | 46,9 | 47,0 | 47,2 | 47,4 | 47,6 | 47,8
53,0 | 45,6 | 45,7 | 45,9 | 46,1 | 46,3 46,5 | 46,6 46,8 47,0 | 472 | 474 | 47,5 | 47,7 | 47,9 | 48,0 | 48,2
53,5 || 46,0 | 46,2 | 46,4 | 46,6 | 46,7 46,9 | 47,1 473 475 | 47,6 | 478 | 48,0 | 48,2 | 48,4 | 48,5 | 48,7
54,0 | 46,5 | 46,7 | 46,9 | 47,0 | 47,2 474 | 47,6 47,8 479 | 48,1 | 483 | 48,5 | 48,7 | 48,8 | 49,0 | 49,2
54,5 | 46,3 | 47,1 | 473 | 47,5 | 47,7 478 | 48,0 48,2 48,4 | 48,6 | 48,7 | 489 | 49,1 | 49,3 | 49,5 | 49,6
55,0 | 474 | 475 | 47,7 | 47,9 | 48,1 48,3 | 484 48,6 48,8 | 49,0 | 492 | 49,3 | 49,5 | 49,7 | 49,9 | 50,1
55,5 | 47,8 | 48,0 | 48,1 | 48,3 | 48,5 48,7 | 489 49,0 49,2 | 494 | 49,6 | 49.8 | 50,0 | 50,1 | 50,3 | 50,5
56,0 | 48,2 | 48,4 | 48,6 | 48,7 | 48,9 49,1 | 49,3 49,5 49,7 | 49,8 | 50,0 | 50,2 | 504 | 50,6 | 50,7 | 50,9
56,5 || 48,6 | 48,8 | 489 | 49,1 | 493 49,5 | 49,7 499 50,0 | 50,2 | 50,4 | 50,6 | 50,8 | 50,9 | 51,0 | 51,3
57,0 | 49,0 | 49,1 | 49.3 | 49,5 | 49,7 49,9 | 50,0 50,2 50,4 | 50,6 | 50,8 | 51,0 | 51,1 | 51,3 | 51,5 | 51,7
57,5 | 49,3 | 49,5 | 49,7 | 49,9 | 50,1 50,2 | 504 50,6 50,8 | 51,0 | 51,2 | 51,3 | 51,5 | 51,7 | 51,9 | 52,1
58,0 | 49,7 | 49,9 | 50,1 | 50,3 | 504 50,6 | 50,8 51,0 51,2 | 514 | 51,5 | 51,7 | 51,9 | 52,1 | 52,3 | 52,5
58,5 | 50,0 | 50,2 | 504 | 50,6 | 50,8 50,9 | 51,1 51,3 51,5 | 51,7 | 51,9 | 52,0 | 52,2 | 524 | 52,6 | 52.8
59,0 | 50,4 | 50,5 | 50,7 | 50,9 | 51,1 51,3 | 51,5 51,6 51,8 | 52,0 | 52,2 | 524 | 52,6 | 52,7 | 52,9 | 53,1
59,5 | 50,7 | 50,9 | 51,0 | 51,2 | 514 51,6 | 51,8 52,0 52,1 | 52,3 | 52,5 | 52,7 | 52,9 | 53,1 | 53,2 | 534
60,0 | 51,0 | 51,2 | 514 | 51,6 | 51,7 51,9 | 52,1 52,3 52,5 | 52,7 | 52,8 | 53,0 | 53,2 | 53,4 | 53,6 | 53,8
60,5 | 51,3 | 51,5 | 51,6 | 51,8 | 52,0 52,2 | 52,4 52,6 52,8 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,0
61,0 | 51,6 | 51,7 | 51,9 | 52,1 | 523 52,5 | 52,7 52,8 53,0 | 53,2 | 534 | 53,6 | 53,8 | 54,0 | 54,1 | 54,3
61,5 | 51,8 | 52,0 | 52,2 | 52,4 | 52,6 52,8 | 52,9 53,1 53,3 | 53,5 | 53,7 | 539 | 54,0 | 542 | 544 | 54,6
62,0 | 52,1 | 52,3 | 52,5 | 52,7 | 52.8 53,0 | 53,2 53,4 53,6 | 53,8 | 54,0 | 54,1 | 54,3 | 54,5 | 54,7 | 549
62,5 | 52,3 | 52,5 | 52,7 | 52,9 | 53,1 53,3 | 534 53,6 53,8 | 54,0 | 54,2 | 544 | 54,6 | 54,7 | 54,9 | 55,1
63,0 | 52,6 | 52,7 | 52,9 | 53,1 | 533 53,5 | 53,7 53,9 54,0 | 542 | 544 | 54,6 | 54,8 | 55,0 | 55,2 | 55,3
63,5 | 52,8 | 53,0 | 53,2 | 53,3 | 53,5 53,7 | 53,9 54,1 54,3 | 544 | 54,6 | 54,8 | 55,0 | 55,2 | 554 | 55,6
64,0 | 53,0 | 53,2 | 534 | 53,6 | 53,7 53,9 | 54,1 54,3 54,5 | 54,7 | 54,9 | 55,1 | 55,2 | 554 | 55,6 | 55,8
645 | 532 | 534 | 53,6 | 53,8 | 53,9 | 54,1 | 543 | 545 | 54,7 | 549 | 55,1 | 553 | 554 | 55,6 | 55.8 | 56,0
65,0 | 53,4 | 53,6 | 53,8 | 54,0 | 542 | 543 | 545 | 54,71 | 549 | 55,1 | 55,3 | 55,5 | 55,6 | 55,8 | 56,0 | 56,2
65,5 | 53,6 | 53,8 | 54,0 | 54,2 | 544 54,5 | 54,7 54,9 55,1 | 55,3 | 55,5 | 55,7 | 55,8 | 56,0 | 56,2 | 56,4
66,0 | 53,8 | 54,0 | 542 | 544 | 546 | 547 | 549 | 551 | 553 | 555 | 55,7 | 55,9 | 56,1 | 56,2 | 56,4 | 56,6
66,5 | 54,0 | 54,1 | 543 | 54,5 | 54,7 | 54,9 | 55,1 | 553 | 55.5 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8
67,0 | 54,1 | 543 | 54,5 | 54,7 | 54,9 55,0 | 55,2 55,4 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,5 | 56,7 | 56,9
67,5 | 543 | 544 | 54,6 | 54,8 | 55,0 55,2 | 554 55,6 55,8 | 559 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1
68,0 | 54,4 | 54,6 | 548 | 550 | 552 | 554 | 555 | 55,7 | 559 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 57,2
68,5 | 54,5 | 54,7 | 54,9 | 55,1 | 553 55,5 | 55,6 55,8 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 57,3
69,0 | 54,6 | 54,8 | 55,0 | 55,2 | 554 55,6 | 55,7 55,9 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 57,3 | 574
69,5 | 54,7 | 549 | 55,1 | 553 | 55,5 | 55,7 | 55.8 | 56,0 | 562 | 564 | 56,6 | 56,8 | 57,0 | 572 | 574 | 575
70,0 | 54,8 | 550 | 552 | 554 | 55,6 | 55,8 | 559 | 56,1 | 563 | 56,5 | 56,7 | 56,9 | 57,1 | 57,3 | 57,5 | 57,7
70,5 | 54,9 | 550 | 552 | 554 | 55,6 | 55,8 | 56,0 | 562 | 564 | 56,6 | 56,8 | 56,9 | 57,1 | 57,3 | 57,5 | 57,7
71,0 | 54,9 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 57,4 | 57,6 | 57,8
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[Tponomxenne Taduuub! 1

T. W36siTounoe gasnenue P, MIla

°Cc]00/01[02/03]04]05[06]07]08]09] 1,0 1,1 ]12]13][14] 15

71,5 | 55,0 | 55,1 | 55,3 | 55,5 | 55,7 | 559 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,0 | 572 | 574 | 576 | 57.8

72,0 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 573 | 57.5 | 57,7 | 57.9

72,5 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 56,9 | 57,1 | 573 | 57.5 | 57,7 | 57.9

73,0 | 55,1 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57.6 | 578 | 57.9

735 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57.6 | 57,8 | 58,0

74,0 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57,6 | 57,8 | 58,0

74,5 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57,6 | 57,8 | 58,0

75,0 | 55,1 | 55,2 | 55,4 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57,6 | 57,8 | 58,0

75,5 | 55,0 | 55,2 | 55,4 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57,5 | 57,7 | 57,9

76,0 | 55,0 | 55,2 | 55,4 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 56,9 | 57,1 | 57,3 | 57,5 | 57,7 | 57,9

76,5 | 55,0 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 57,3 | 57,5 | 57,7 | 57,9

77,0 | 54,9 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,0 | 57,2 | 574 | 57,6 | 57,8

77,5 | 54,9 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2 | 574 | 57,6 | 57,8

78,0 | 54,8 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,1 | 57,3 | 57,5 | 57,7

78,5 | 54,7 | 54,9 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 57,3 | 57,5 | 57,7

79,0 | 54,7 | 549 | 55,0 | 552 | 554 | 55,6 | 558 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 572 | 574 | 57,6

79,5 | 54,6 | 54,8 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 57,3 | 57,5

80,0 | 54,5 | 54,7 | 54,9 | 55,1 | 553 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9 | 57,1 | 573 | 57,5

80,5 | 54,4 | 54,6 | 54,7 | 549 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,7 | 569 | 57,1 | 57,3

81,0 | 54,2 | 544 | 54,6 | 54,8 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0 | 57,2

81,5 | 54,1 | 543 | 54,5 | 54,6 | 54,8 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6 | 56,8 | 57,0

82,0 | 53,9 | 54,1 | 543 | 54,5 | 54,7 | 549 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3 | 56,5 | 56,7 | 56,9

82,5 | 53,8 | 54,0 | 542 | 543 | 54,5 | 54,7 | 549 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1 | 563 | 56,5 | 56,7

83,0 | 53,6 | 53,8 | 54,0 | 54,2 | 54,4 | 54,6 | 54,8 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4 | 56,6

83,5 | 53,5 | 53,7 | 53,9 | 54,1 | 54,3 | 54,5 | 54,6 | 54,8 | 55,0 | 55,2 | 554 | 55,6 | 55,8 | 56,0 | 56,2 | 56,4

84,0 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 543 | 54,5 | 54,7 | 54,9 | 55,1 | 553 | 55,5 | 55,7 | 55,9 | 56,1 | 56,3

84,5 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 543 | 54,5 | 54,7 | 54,9 | 55,1 | 55,3 | 55,5 | 55,7 | 55,9 | 56,1

85,0 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 54,3 | 54,5 | 54,7 | 54,9 | 55,1 | 553 | 55,5 | 55,7 | 55,9

85,5 | 52,7 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 543 | 54,5 | 54,7 | 549 | 55,1 | 553 | 55,5 | 55,7

86,0 | 52,5 | 52,7 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 543 | 54,5 | 54,7 | 549 | 55,1 55,3 | 55,5

86,5 | 52,3 | 52,5 | 52,7 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 543 | 545 | 54,7 | 549 | 55,1 | 553

87,0 | 52,0 | 52,2 | 52,4 | 52,6 | 52,8 | 53,0 | 53,2 | 53,4 | 53,6 | 53,8 | 54,0 | 54,2 | 544 | 54,6 | 54,8 | 55,0

87,5 | 51,8 | 52,0 | 52,2 | 52,4 | 52,6 | 52,8 | 53,0 | 53,2 | 534 | 53,6 | 53,8 | 54,0 | 542 | 544 | 54,6 | 548

88,0 | 51,5 | 51,7 | 51,9 | 52,1 | 52,3 | 52,5 | 52,7 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 542 | 544 | 54,6

88,5 | 51,3 | 51,5 | 51,7 | 51,9 | 52,1 | 52,3 | 52,5 | 52,7 | 52,9 | 53,1 | 53,3 | 53,5 | 53,7 | 53,9 | 54,1 | 543

89,0 | 51,0 | 51,2 | 514 | 51,6 | 51,8 | 52,0 | 52,2 | 52,4 | 52,6 | 52,8 | 53,0 | 53,2 | 53,5 | 53,7 | 53,9 | 54,1

89,5 | 50,8 | 51,0 | 51,2 | 514 | 51,6 | 51,8 | 52,0 | 52,2 | 524 | 52,6 | 52,8 | 53,0 | 53,2 | 534 | 53,6 | 53,8

90,0 | 50,5 | 50,7 | 50,9 | 51,1 | 51,3 | 51,5 | 51,7 | 51,9 | 52,1 | 52,4 | 52,6 | 52,8 | 53,0 | 53,2 | 53,4 | 53,6

90,5 | 50,2 | 50,4 | 50,6 | 50,8 | 51,0 | 51,2 | 514 | 51,6 | 51,8 | 52,1 | 52,3 | 52,5 | 52,7 | 52,9 | 53,1 | 533

91,0 | 49,9 | 50,1 | 50,3 | 50,5 | 50,7 | 50,9 | 51,1 | 51,3 | 51,5 | 51,8 | 52,0 | 52,2 | 52,4 | 52,6 | 52,8 | 53,0

91,5 | 49,6 | 49,8 | 50,0 | 50,2 | 50,4 | 50,6 | 50,8 | 51,0 | 51,2 | 51,5 | 51,7 | 51,9 | 52,1 | 52,3 | 52,5 | 52,7

92,0 | 49,3 | 49,5 | 49,7 | 49,9 | 50,1 | 50,3 | 50,5 | 50,7 | 51,0 | 51,2 | 51,4 | 51,6 | 51,8 | 52,0 | 52,2 | 524

92,5 ] 49,0 | 49,2 | 49,4 | 49,6 | 49,8 | 50,0 | 50,2 | 50,4 | 50,6 | 50,8 | 51,0 | 51,2 | 51,4 | 51,6 | 51,8 | 52,0

93,0 | 48,6 | 48,8 | 49,0 | 49,2 | 49,4 | 49,6 | 499 | 50,1 | 50,3 | 50,5 | 50,7 | 50,9 | 51,1 | 51,3 | 51,5 | 51,7

93,5 | 483 | 48,5 | 48,7 | 48,9 | 49,1 | 493 | 49,5 | 49,7 | 499 | 50,1 | 50,3 | 50,5 | 50,7 | 51,0 | 51,2 | 514

94,0 | 47,9 | 48,1 | 48,3 | 48,5 | 48,7 | 48,9 | 49,2 | 494 | 49,6 | 49,8 | 50,0 | 50,2 | 50,4 | 50,6 | 50,8 | 51,0

94,5 | 47,6 | 47,8 | 48,0 | 48,2 | 48,4 | 48,6 | 48,8 | 49,0 | 49,2 | 494 | 49,6 | 498 | 50,1 | 50,3 | 50,5 | 50,7

95,0 | 47,2 | 47,4 | 47,6 | 47,8 | 48,0 | 48,3 | 48,5 | 48,7 | 489 | 49,1 | 493 | 49,5 | 49,7 | 499 | 50,1 | 50,3

95,5 | 46,9 | 47,1 | 473 | 47,5 | 47,7 | 47,9 | 48,1 | 483 | 48,5 | 48,7 | 489 [ 492 | 494 | 49,6 | 49,8 | 50,0

96,0 | 46,5 | 46,7 | 46,9 | 47,1 | 473 | 47,6 | 47,8 | 48,0 | 48,2 | 484 | 48,6 | 48,8 | 49,0 | 492 | 494 | 49,6

96,5 | 46,1 | 46,3 | 46,5 | 46,7 | 46,9 | 47,2 | 474 | 47,6 | 47,8 | 48,0 | 48,2 | 48,4 | 48,6 | 48,8 | 49,0 | 49,2

97,0 | 45,7 | 45,9 | 46,1 | 46,3 | 46,5 | 46,8 | 47,0 | 47,2 | 474 | 47,6 | 47,8 | 48,0 | 48,2 | 48,4 | 48,7 | 48,9

97,5 | 453 | 45,5 | 45,7 | 45,9 | 46,1 | 46,4 | 46,6 | 46,8 | 47,0 | 472 | 474 | 47,6 | 47,8 | 48,0 | 483 | 485

98,0 | 44,9 | 45,1 | 453 | 45,5 | 45,8 | 46,0 | 46,2 | 46,4 | 46,6 | 46,8 | 47,0 | 47,2 | 47,5 | 47,7 | 479 | 48,1

985 | 44,4 | 44,7 | 449 | 45,1 | 45,3 | 45,5 | 45,7 | 459 | 46,1 | 464 | 46,6 | 468 | 47,0 | 472 | 474 | 47.6

99,0 | 44,0 | 442 | 44,4 | 44,6 | 448 | 45,1 | 453 | 45,5 | 45,7 | 459 | 46,1 | 46,3 | 46,6 | 46,8 | 47,0 | 47,2

99,5 | 43,5 | 43,7 | 44,0 | 442 | 444 | 44,6 | 448 | 45,0 | 452 | 45,5 | 45,7 | 459 | 46,1 | 46,3 | 46,5 | 46,7

W3 nonyuennoit Tabnuipl 1 crnenyer, 4To ¢ yBeIM4eHHEM TeMIepaTypbl ceTeBoi BojbI ¢ 40 10
74-75 °C cKOpOCTh paclpoCTPaHEHUs 3BYKa B Hell YBEJIMYMBAETCS, 4 IPH JAJIbHEIEM YBEIUYECHUN
TeMIIepaTypbl CKOPOCTh 3BYKa YMEHBINIAETCSL. ITO 00YCIaBIMBACTCS U3MEHEHUEM TOJI0KUTEILHOTO
3HaKa TepMOKOAd((UIMEHTa CKOPOCTH 3ByKa Ha OTpHUIaTeNbHbId. Bo BcéM HcciienoBaHHOM
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nuanasone temieparypsl 40-100 °C ¢ yBennyenreM u30bITOUHOrO JaBienus 10 1,5 MITa ckopocTs
3ByKa B CETEBOM BOJAE TOJBKO YBEIMYMBAETCSA, YTO OOYCIABIMBACTCS IOJOKUTEIBHOCTHIO
Gapokodddurmenta ckopocTH 3ByKa. [1pu yBenueHn: TeMieparypbl cereBoit Bojisl ¢ 40 o 100 °C
e 6apoKodPPHUIIMEHT CKOPOCTH 3BYKa HEIMHEWHO Bo3pactaeT ¢ 1,732 mo 2,133 m /(c-Mlla). Bcé
3TO COTJIACYeTCsI C pe3yJibTaTaMu padoThI [6].

Tabmuma 1, oueBMOHO, YHUBEpcallbHAa W TPUMEHUMA Ui BCEX  YIBTPa3BYKOBBIX
pacxogomepoB. OHa sBIsieTcss MpOAODKeHWEM Tabmuiel B [7] B o0macth Oonee HHU3KOH
TeMITepaTypbl cereBoi Boabl. Tabmuma 1 coBmectnMa ¢ Tabmuiieit B [7] U CTBIKyeTCsl C HEeW mpH
temneparype 100 °C u nasnenuu 0,4 MIla ceteBoii BOIbL

Pa3zpaborannas HactpoeuHas Tabnwma 1 Obuta ycmemHo ompoOoBaHa [5] mpu pa3iMuHBIX
3HAUEHMSAX TeMIIepaTypbl, JaBleHUs M pacxofa ceTeBod BoAbl. [Ipu 3TOM AomonHUTENbHAS
3a7iepKKa  YIIBTPA3BYKOBOTO CHTHaia Obuta Onmm3ka K pacu€rHoi. JlanHas Tabmuma Taroke
NPUMEHSIACh HECKOJIBKO OTOMMTENbHBIX CE30HOB Ha BCEX 0€3 HMCKIIIOUEHHUS YIbTPa3BYKOBBIX
pacxonomepax y3noB yuéra TOLI-1, TOL-2, TOLI-3 u 3anagHOro TErioBOro KOMIUIEKCA, a TAKXKe Ha
pacxoioMepax B TEIJIOBBIX ITyHKTaX psfa NOTpeduTeneid r. AJMaThL.

BbIBO/IbI

1. Pazpaborana Tabnmuiia 3aBUCUMOCTH CKOPOCTH 3ByKa B BOJE OT €€ TeMIepaTrypbl U
JaBieHus, copepkamas 1920 3HaueHuid, NO3BOJISIONIASA ONEPATUBHO HaJla)KMBATh, HACTPAUBATH U
MpOBEPTh PabOTOCIIOCOOHOCTh YABTPA3BYKOBBIX PACXOJOMEPOB Ha MOJAIOIIMX M OOpaTHBIX
TpyOOIPOBOJIaX CETEBOM BOJBI MCTOYHHWKOB TEIUIOTHI, TEIUIOBBIX CETEH W IMOTpeOHTeNned mnpu
temneparype Bozbl 0T 40 10 100 °C u u36bITounoM jasienuu jio 1,5 MITa.

2. CkopocTh 3ByKa B Ta0IuIle MpUBEACHA B M/C M MMeeT S5 3Hadamux 1udp. Tabmmaabie
MHTEPBAILI [10 TEMIIEPATYPE U JAABIEHHIO paBHbI cooTBeTcTBeHHO 0,5 °C 1 100 KITa.
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KEJIIIK CYbIH YJbTPAABIGBICTBI LUBIFbIH OJIIHEYIIITEPIH BAIITAY

b. A. Yepnos', H. b. YepHosa'

1 o .
AJIMaThI PHEPreTHKA KOHE OalJIaHbIC YHUBEPCUTETI, AntMarthl K., Kasakcran

Anoamna. Xputy Ke3zmepi, >KbUTy KeJiJiepi MEH JKbUTYy SHEPrHSCHIH TYTHIHYIIBIIAD apachIHIIAFbI
KApKbUIBIK ECENTeyJEp JKbUIy SHEPIHsACHl MEH JKbUIy TAaChIMAIAAFBITHI KiOEpY MEH TYTBIHY/ABI €CCIIKe
aTyAbl YWBIMIIACTBIPY TalaNTapblH aHBIKTAWTHIH, MeEMIIEKETTIK SHEpPrusiHbl KaJarajay epexesepiHe cai
Kysere acanpl. Ecenke anmy acmanTapblHBIH KypaMblHA JKENUTIK CYIBIH LIBIFBIH OJIICYIlITepl Kipei.
VY IbTpaABIObICTEl MIBIFBIH OJIIEYIINTEp KeH Tapalibl. bamraynsl xysere acblpy MEH AYPHIC KBI3MET eTyiH
TEeKcepy YIUiH OEpUIreH MIBFbIH eICYIIITEP CylaFbl YIbTPAAbIObICTBIH KbIIIAMABFBIHBIH S TEMIIEpPaTypachl
T MeH acKbIH KbICBIMBIHA P TOYeJIUTITIHIH KeCTeCIMEeH YKa0 IbIKTaIa bl

Temmeparypacer 40 nen 100 °C apacbiHmarbl oHe KbIChbIMBbI 1,5 Mlla nediHri >kemimik cyaprH
KETKIBYII KoHEe KaHTapMalblK KYOBIP)KOJIAPBIHAAFbl  YIbTPAIBIOBICTEl IIBIFBIH  OJIICYIIITEPl  YIIiH
TOJIBIKTAM yKeHaenreH kecteHi S(7, P) KypacThlpy CHUIATTANA bl AJIBIHFAH KECTE/IE BIOBIC YKbULIaM IbIFbIHBIH
1920 moHi Oap. Kectenik nHTEpBagap Temreparypa MeH KbichiMbl OoiibiHIma 0,5 °C xone 100 klla TeH.
Kecrenen xeninik cy Temneparypacsit 40 °C-tan 74-75 °C-ka apTThIpraH/a IbI0bIC KbUIAAM/IBIFBI APTaThIHBI
kepineni. TemmepaTypaHel apbl Kapaidl apTThIpFaHa JbIObIC KbULIAMIBIFBl TeMeHIehai. KpichIMap
JKOFapbUIATKAHa JBIOBIC >KBUIAAMIBIFBI KoFapbuiaasl. Kypacteipeuran kecte XK30-1, JKD0-2, XKD0-3,
0aThIC JKbUTY KCILICHI, COHBIMEH KaTap AJIMaThl K. OlpHEIIC TYThIHYIIBUIAPBIHBIH CCEIKE aay TYHiHACpPiHIe
HaiilalaHbUFaHbl OeNTiIeHE].

Kinmmik ce30ep: ynbTpaabIObICTHI MIBIFBIH OJIICYIIITEP], KEIMUTIK CY, IBIOBIC KUTIAMIBIFEI, OanTay
KecTecl.

ADJUSTMENT OF ULTRASONIC FLOW-METERS OF DELIVERY WATER

B. A. Chernovl, N. B. Chernova'

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

Abstract. Financial calculations between heat sources, heat networks and consumers of heat energy are
carried out in accordance with the rules of the State Power Supply Inspectorate, which determine the
requirements for the organization of accounting of realization and consumption of heat and heating agent. The
metering device includes flow-meters of delivery water. Ultrasonic flow-meters are widely used. These flow-
meters are provided with a table S (T, P), which shows the dependence of acoustic speed S in water on its
temperature T and the overpressure p, for the adjustment and verification of normal operation.

The development of a detailed refined table S (T, P) for ultrasonic flow-meters on supply and return
pipelines of delivery water at its temperature from 40 °C to 100 °C and at a pressure up to 1.5 MPa is
described. This table contains 1920 values of acoustic speed. An array pitch of temperature and pressure is 0.5
°C and 100 kPa respectively. From the table it follows that as the temperature of delivery water increases from
40 °C to 74-75 °C, acoustic speed in it also increases. But with a further rise in temperature, acoustic speed
decreases. With a rise in pressure of delivery water, acoustic speed in it also increases. It is noted that the
developed table was applied at the metering unit of HEP-1, HEP-2, HEP-3, the western thermal complex, and
a number of consumers in Almaty as well.

Key words: ultrasonic flow-meters, delivery water, acoustic speed, setup table.
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Yes. Ismail'

nstitute of Space Technique and Technology, Almaty, Kazakhstan

EVALUATION OF THE OF SOFTWARE FUNCTIONAL
SUITABILITY FOR SPACE PURPOSES

Abstract. The functional suitability is one of the most important characteristics of the software
product quality and at the same time, it is uncertain and difficult to be formalized and evaluated by
characteristics. In this article, we consider the problems of evaluating the functional suitability of
software for space purposes (SWSP), which consist in establishing the conformity degree between the
characteristics of the functions performed to specified functional requirements. The recommendations on
solving the problems of selecting the nomenclature of measures for the functional suitability of SWSP,
defining functional requirements, selecting the rigor levels for evaluation, selecting the evaluation
methods as well as performing the process of evaluation and determining the values of single, complex
and integral measures are proposed. The method of making decisions on the conformity of SWSP
functional suitability using the target quality profile is proposed, which is an integrated combination of
values of a set of attribute levels and measures for the software product being evaluated, taking into
account its criticality class.

Key words: software functional suitability, evaluation of software functional suitability, tasks,
methods, target quality profile.

1 Introduction

The system efficiency of the targeted application of the software (SW), which
characterizes the degree of satisfaction of the given or potential needs of the customer and users,
is determined by a standardized characteristic - Functional suitability [1]. Functional suitability is
the most important and dominant characteristic of the quality of any SW, because obtaining a
realistic assessment of the degree to which the product fulfills the functional requirements makes
it possible to decide how much the software product is suitable for usage, i. e. tasks that he must
perform. At the same time, functional suitability is uncertain, difficult to formalize, and the
absolute magnitude of this characteristic is difficult to measure directly and quantitatively.

The assessment of the functional suitability of the SW is to establish the degree to which
the performed functions meet the specified functional requirements described in the product
requirements specification.

Modern methodology of software quality assessment is based on international standards
ISO/IEC 25000 series (SQuaRE) [2], which define the concept and general methodology for
describing and evaluating the quality of general software products. However, these standards do
not define specific indexes, metrics, ranges of their values, models and measurement methods
that would allow to evaluate specific quality characteristics, especially for critical software tools,
including software for space purposes (SWSP). In this regard, to assess the quality of the SWSP,
their own quality models, models of the assessment process, methods and metrics for measuring
values should be developed.

2 The main tasks of assessing the SWSP functional suitability

The general scheme for performing the process of assessing the functional suitability of the
SW is determined with the standard [3] and is shown in Figure 1.
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Figure 1 - General scheme of the process of the assessment performance
of the SWSP functional suitability
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Figure 1 shows that the main tasks of the evaluation performance of the SWSP functional
suitability are:

- selection of the nomenclature indexes of the SWSP functional suitability;

- definition of the functional requirements for SWSP;

- choice of the rigor levels for assessing functional suitability measures;

- choice of the assessing (measuring) methods of the functional suitability;

- evaluation (measurement) of values of measures of functional suitability;

- decision-making in accordance with the real indicator values of the functional suitability
to the established requirements.

2.1 Selection of the measures nomenclature of the SWSP functional suitability

The functional suitability measures of the SWSP, which were defined in the model of this
characteristic [4], constitute a hierarchical system of three levels.

The first index level are the sub-characteristics of functional suitability (functional
completeness, functional correctness and functional appropriateness). As a result of evaluation of
each sub characteristics, the so-called complex measures are obtained.

The second level consists of attributes of the sub characteristics of functional suitability
(functional completeness - 3 attributes, functional correctness - 4 attributes, functional
appropriateness - 4 attributes) [4].

The third level is the single measures (evaluation elements) of the attributes that determine
the corresponding properties of the attribute. If the sub characteristic is defined by one attribute,
then the level of the single measure is omitted.

Quality measures at each higher level (except for the level of the evaluation elements) are
determined by the quality measures of the lower level, i. e.:

- the evaluation results of each sub characteristics are determined by the results of the
evaluation of the corresponding attributes;

- the evaluation results of each attribute are determined by the results of an evaluation
determining its evaluative elements.
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The choice of SWSP functional suitability measures depends on its functional purpose,
criticality class and is carried out taking into account the obtained data during testing of various
types, as well as the results of the SW operation. In [4] recommendations are given on the
application of attributes (measures) of the functional suitability of SWSP, depending on the
category of their criticality.

For the evaluated SWSP, a table of basic (reference, threshold) values for selected
measures of functional suitability for all levels should be established and compiled.

2.2 Definition of the functional requirements for SWSP

Functional requirements for SWSP are the basis for assessing its functional suitability. The
quality of the functional requirements depends on the correctness of the evaluation of the
functional suitability of the SWSP. Functional requirements are aimed at providing detail and
formalization of the goal and purpose of the SWSP, and should determine the basic operations
that should be performed when receiving and processing input data, generating and forming
output data for the implementation of assigned tasks.

The main tasks that should be considered in the specification of the functional
requirements for the SWSP are as follows:

a) systematization of the customer and users’ needs, definition of the functions list that
should be implemented in this SW;

b) determination of the operating performance functions: speed, availability, response time,
recovery time, etc.;

c¢) definition for each function of the types and ranges of output data in all possible
(working and non-routine) situations;

d) determination of SW responses (output results) to all classes of input data in all possible
situations. It is necessary to determine the responses to both permissible and unacceptable input
values;

e) determination of the criteria and characteristics of quality functions (reliability, security,
efficiency, etc.);

f) definition of standards (development, quality assurance, etc.), to the requirements of
which should correspond the functions;

g) the establishment of design constraints imposed on the functions implementation
(resource constraints, operating environment, etc.).

2.3 Selection of rigor levels for assessing functional suitability measures

The rigor level of the assessment, which determines the depth, thoroughness of the
assessment in terms of the methods used and the requirements for the results of the evaluation
should be established for each assessed subcharacteristic, attribute and evaluation element of
functional suitability.

The choice of the rigor level evaluation of functional suitability index consists in
establishing a set of evaluated measures of the target evaluation object and requirements for the
values of the evaluation results, the evaluation methods used. The evaluation rigor levels should
correspond to the criticality class of the SWSP recommended in [5].

For all factors critical to the functional suitability characteristic, the risks and consequences
caused by the non-compliance of the software product with the requirements related to this
characteristic should be evaluated. For the SWSP with the highest level (class) of criticality, the
most rigor level of evaluation should be chosen.

The paper provides recommendations on a set of the assessed measures of the functional
suitability of the SWSP, depending on the category (class) of their criticality.
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2.4 Selection of evaluation (measuring) methods of functional suitability

Evaluation methods of the functional suitability of SWSP should be selected in accordance
with the assessed measures and rigor levels of product evaluation. Recommendations on the
application of evaluation methods of the functional suitability of SWSP are given in Table 1.

Table 1 - Common recommendations on application of assessing methods of the functional

suitability of SWSP
Ne sub cI}:IaE;r;lcet e?rfsti cs Criteria for evaluation Evalzl;t:iﬁigsl?mes Evaluation methods
Conformity degree of the software | a) Functional 1) Inspection / Walk-
) product functions to the declared completeness; through Review.
1 Functional and prospective needs when using | b) Functional 2) Functional testing.
suitability it under specified conditions. correctness;
) appropriateness.
The degree to which the set of | The relation between 1) Inspection / Walk-
realized functions of the the through Review.
software product covers all the | number of unrealized 2) Testing
tasks assigned and meets the functions and the transactions.
Functional objectives of users. number of functions 3) Testing input data
1.1 completeness described in the areas.
P specification of 4) Testing of logical
functional requirements conditions.
5) Testing states.
6) Testing data
processing.
The degree to which the a) The number of cases 1) Inspection / Walk-
software product or system of obtaining incorrect through Review.
provides the correct results results for a certain 2) Testing data
with the required degree of period of time. processing.
Functional accuracy. b) The number of cases 3) Testing
1.2 of obtaining the results transactions.

correctness . >
of computations with an

accuracy different from
that required for a
certain time of
operation.
The degree of conformity of The relationship 1)Inspection/Walk-
the software product or system | between the number of through Review.
to achieve the specified goals functions in which
Functional and objectives. defects are detected and
1.3 ApDronriateness the number of functions
Pprop described
in the specification of
functional
requirements.

2.5 Evaluation (measurement) of functional suitability measures

Carrying out of an evaluation (measurement) index of the functional suitability is in
realization of a set of measurements of the chosen measures and its components within the
framework of the model of this characteristic. To the reliable evaluation index of the functional
suitability and comparison of their values with specified requirements, it is necessary to establish
appropriate metrics, which is a numerical measure that allows to assay certain properties of a
particular software product. The metric is characterized by a scale on which the measurement
result is determined.

The measurement of each functional suitability index should be carried out with accuracy
and certainty sufficient to perform comparisons with requirements. It is necessary to provide for
the norms of permissible measurement errors caused by the tools and errors of the evaluators.

Also, in order to solve the task of assessing the SWSP functional suitability, it is necessary
to establish rational ranges of measures and scales for each sub characteristics and its attributes.

It is recommended that the selection and establishment of scales and measures for
assessing the SWSP functional suitability is to be carried out in two stages:
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1) establishment of requirements and a set of initial data influencing the choice of
measures and scales of certain attributes (measures), and preliminary selection of measures and
scales;

2) selection, establishment and approval of specific measures and attributes (measures) for
their subsequent application in the process of evaluation (measuring) the functional suitability of
the target object.

To solve the task of evaluation the SWSP functional suitability, rational measures and
scales for each sub characteristics and its attributes have been selected and justified.

For the SWSP, taking into account the classes (categories) criticality, the level (degree) of
correspondence to the given basic (reference, threshold) values is proposed to evaluate by using
a five-point scale of achievements (Table 2).

Table 2 - Scale of levels of conformity of measures of functional suitability

Ne Values of an Level Interpretation
evaluation element, | value
in percent
1 1025 1 (N) Requirement is not achieved: There is no or insufficient adequate objective

evidence of systematical achievement of a given attribute value.

The requirement is partially achieved: There is an evidence of reaching the
2 | 26-50 2(P) specified value of the attribute. Some aspects of achievement can be
unpredictable.

The requirement is reached to a large extent: There is systematic evidence of

3 ] 51-75 3(L) a significant achievement of the specified value of the attribute.

The requirement is achieved completely: There are full and systematic
4 | 76-95 4 (F) evidence of the complete achievement of the specified value of the attribute.
The attribute value is stable, predictable and controlled within certain limits.

The requirement reached its maximum: There are full and systematic
5 | 96-100 5 (M) | evidence of maximum achievement of the specified value of the attribute.
There are no significant shortcomings.

The level of compliance determines the degree of achievement of values of sub
characteristics, attributes (measures) of quality established according to the criticality class of the
evaluated software product. The range of values for each conformance level indicates the
maximum percentage of unit values that should be reached at each level in order to obtain an
appropriate assessment of the compliance level (Table 2).

2.6 The procedure of index evaluation of the functional suitability and a decision of
compliance adoption

Index evaluation (measurement) of the functional suitability should be carried out in the
following sequence:

1) on the first stage, measurement of the functional suitability evaluation elements is
carried out using the methods recommended in Table 1; The measurement results of single
values are represented in the form of numbers in the interval [1 + 100]); For each unit value the
level of compliance according to the rules presented in Table 2 of the scale is determined;

2) the measurement results of the evaluation elements determine the average value of the
evaluation element by several of its values;

3) the attributes evaluation of the functional suitability is carried out on the basis of the
results of the evaluation of the unit index associated with them;

4) the values of complex index of functional suitability, as a rule, are obtained on the
basis of the weighted-average values of the results of the evaluation of the corresponding
attributes;

5) the integral index of the functional suitability of the i-th target software product R is
calculated by the formula
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Rf _ Z?'=1N(Kij 'SVg)’
Xj=1 Vi
where K;j is the relative complex index of the j-th sub characteristics of the functional

suitability of the i-th software product;

Vg - weight coefficient of the j-th sub characteristics of the functional suitability of
the i-th software product;

F - a sign of the characteristics of functional suitability;

N - the number of sub characteristics of the functional suitability of the i-th software
product;

S - a sign of sub characteristics.

Decision-making on the correspondence of the SWSP functional suitability measures is to
compare their measured values with the baseline values and determine their compliance based on
rules and criteria developed in account on the criticality class of the software product. For this
purpose, it is proposed to use the target quality profile, which is an integrated combination
(preset in accordance with the criticality class of the software product) of a grouping of levels of
specified indicators at which the required quality will be demonstrated. The proposed target
quality profile for describing functional suitability has a hierarchical structure and consists of
sub-profiles of sub characteristics (functional completeness, functional correctness and
functional appropriateness).

Conclusions

A methodology for the evaluation of the SWSP functional suitability was developed,
which is a systematized set of procedures and actions. The order of an estimation and definition
of values of individual, complex and integral indexes of the SWSP functional suitability is
established. The method of decision-making on the correspondence of the functional suitability
of the SWSP with the use of the target quality profile is proposed, which is an integrated
combination of the values of the set of attribute levels and indicators for the evaluated software
product, taking into account its criticality class.
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FAPBIII CAJTACBIHA APHAJIFAH BAFTTIAPJIAMAJIBIK KY¥YPAJIIAPIBIH
OYHKIMOHAJIABIK KAPAM/IBIJIBIT BIH BAFAJIAY

E. E. Mcmama’

lFapI)IIH TCXHHUKACHI )KOHC TCXHOJIOTrUuAIap MHCTUTYTHI, Anmartel K., Ka3aKCTaH

Anoamna. OYHKUMOHANABIK >KapaMIbUIBIK OaFdapiiaMaliblk ©HIM CalachblHBIH €H MaHbI3IbI
CHIATTaMachl OOJIBIN Ta0bLIAIbl, COHBIMEH KaTap OJ aHBIKTAJIMaraH, KHbIH KaJbIITACTHIPBIIATHIH JKOHE
OaraylaHaThIH CHIIaTTaMa OOJbIN TaObUIaAbl. Makanaga OenriieHreH (GyHKIMOHAABIK TajJanTapablH
aTKapaThIH KBI3MET CUTIaTTaMalapblHBIH COMKECTIK JIOPEKECiH OpHATYMEH OCJTiIeHETIH FaphlIlll cajachlHa
apHajFaH Oarjapiamanap/slH (QYHKIMOHAIBIK JKapaMIbUIBIFBIH Oarajay Maceleiepi KapacThIPbUIIBL.
Fapeimr canmaceiHa apHaymFaH  OarjapiaMaiblK  KypalgapAblH  (QYHKIMOHAIIBIK  KapaMIbLUIBIFBIHBIH
KOPCETKIIITep HOMEHKJIATypachlH TaHAay, (YHKUMOHANIBIK TajanTapibl aHbIKTay, Oaranay ACHreHiH
Tagjay, Oaranmay oJNiCTepiH TaHJay, COHBIMEH Karap Oaraiay MpOILIECTEPIH OpBIHAAY >KOHE OipiiKTi,
KOMILIEKCT] JKOHE WHTETPAIBIK KOPCETKIIMTEPiH aHBIKTAy dJIiCTeMeNiepi YChIHBUIFaH. MakcaTThl cara
npoduis OaragaHaThIH OaFaapiiaMaliblK OHIMHIH aTpuOyT JIeHreiiepi MeH KOPCETKIITepiHIH MOHIEPiHIH
JKUBIHTBIFBIH KEIICHAl TYpAEC KOPCETeTiH Faphllll cajlachlHA apHAIFaH OaraapiaMaliblK KypaliapIblH
(YHKIMOHANIBIK >KapaMJIbUIBIFBIHBIH —TaJlaliTapFa COMKECTIri Typaimbl MakcaTThl cama npoduitiH
KOJIIAHBIIT HICHIIM KaObLIIay 9iCTeMeCi YChIHbUIFaH.
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Kinmmix  co30ep:  OarpjapiaMaiblK — KypajigapiblH  (QYHKIHOHAIABIK  KapaMIbUIBIFbI,
OarmapiaMaiblK  KypagapblIblH  (YHKIMOHAIABIK KapaMAbUIBIFBIH Oarajiay, MIHAETTEp, SJIiCTeMe,
MakKcaTThl cama mpoQuii.

OLEHKA ®YHKIIUOHAJBHOM ITPUTOJJHOCTH ITPOI'PAMMHBIX
CPEJACTB KOCMHUYECKOI'O HABHAYEHMU S

E. E. Ucmauna'

1 o v
I/IHCTI/ITyT KOCMHNYCCKOMU TCXHUKH U TCXHOJIOI'UH, I'. A.]'IMaTLI, Kazaxcran

Annomayus. OyHKUMOHAIBHAS IPUTOJHOCTh SBJSIETCS OAHOM M3 HauOojee BaKHBIX
XapaKTepUCTUK KauecTBa MPOrPaMMHOIO NPOAYKTa, B TO K€ BPEMsI OHa SBJIAETCS HEONPEAETICHHOH,
TpyIHO hopMaH3yeMOi 1 OIlEHUBAeMOl XapaKTEPUCTUKONW. B JaHHON cTaThe paccCMaTpPUBAIOTCS 3aa9d
OLIEHKM (YHKLIMOHAILHOW MPUTOAHOCTH TPOTPAaMMHBIX CpeAcTB kocMmudeckoro nasHauenus (IICKH),
KOTOPBIC 3aKJIHOYAar0TCA B YCTAHOBJICHHUU CTCIICHU COOTBECTCTBUA XapPAKTCPHUCTHUK BBITTOJIHACMBIX (I)YHKHI/II\/II
3aJaHHBIM (YHKIMOHAJIBHBIM TpeOoBaHMSM. /[laHbl pEeKOMEHJaUMU 10 PELICHUI0 3agad  BbIOOpa
HOMEHKJIATypbl MOKa3aresell (yHKUHMOHAJIBHOW NPUIOAHOCTH IIPOTPAMMHBIX CPEICTB KOCMHYECKOTO
Ha3HAYeHWUs, oTpeesieHNs (yHKIIMOHAIBHBIX TpeOOBaHNM, BEIOOPA YPOBHEH CTPOTOCTH OIEHKH, BRIOOpa
METOJ0OB OLCHKH, a TAaKXC BBINIOJHCHUA IPOLECCa OLCHKHU W OIPCACIICHUS 3HAUYCHH I CANHHUYHBIX,
KOMIUIEKCHBIX M HWHTErpajlibHbIX ToKazarened. IlpennokeHa MeToAMKa NPUHATUS PEUIEHUNA O
cooTtBeTcTBUH (yHKIHMOHATEHOH npuroaHocty [ICKH ¢ ncnonp3oBanmem 1emneBoro npoduis kadecTna,
MIPEJICTABIISIONIEr0 COOOH HMHTErpMpOBaHHOE COYETaHWE 3HAYCHWH HaOopa ypoBHElHl arpuOyToB WH
HOKa3aTeseH JUIsl OLIEHMBAEMOT0 IPOrPaMMHOI0 NMIPOAYKTA C YYETOM €ro Kilacca KPUTUUHOCTH.

Knwouesvie cnoea: (GyHKUMOHANbHAs MPUTOAHOCTH  MPOTPAMMHBIX  CPEICTB,  OLECHKA
(hyHKIMOHATBHOM NPUTOIHOCTH, 33Ja4H, METOIMKA, LIeJIeBOM NpodHiIbh KayecTsa.
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NEURAL NETWORKS AND ERROR CORRECTING CODES: THE ANALOGY FROM
THE POINT OF VIEW BASED ON NEURAL NETWORK MECHANISM OF
COMPLEX SYSTEM EVOLUTION

Abstract. It is shown that image recognition procedure in the neural network can be considered in
the same way as error correcting procedure. For the correction error code, estimates of dependence of
information symbols number from the length code are provided for various numbers of detected errors.
Proposed analogy allows us to claim that neural networks, formed in a natural way, for example in
solutions of hydrophilic polymers, ensure the appearance of some allocated structures. The properties of
such structures are defined by collective behavior and this behavior could be simulated by offered
analogy. This fact allows us to conclude that there are mechanisms of neural network evolution related to
generation of information or in other words it corresponds to the image recognized by equal neural
network.

Key words: error correcting coding, neural network, generation of information, complex system.

Introduction

Codes that allow correction of errors are widely used in the telecommunications industry
[1, 12]. The basic idea of constructing such codes is based on the use of redundant information.
The binary Hamming code (7, 4) uses 7 binary variables To transmit one of 2% code
combinations. This means that when using this code, 7 bits are used to convey the same amount
of information that could be transmitted (if there are no known errors) using only 4 bits.

Three additional binary variables are allocated in order to correct the error in the source
code combination (For example: if it occurs due to the presence of interference in the
information transfer channel).

From the point of view of set theory, the use of error correction code can be interpreted as
shown in Figure 1.

L

Figure 1 — A morphism (surjection) of the set A onto the set B that defines the decompositions
of the set A into subsets A;, each of which corresponds to a certain code combination
with the missing error
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The set A of all possible code combinations (in the above example, a binary (7, 4)
Hamming code — 27) is divided into subsets A;, the number of which is equal to the number of
code combinations 7, interpreted as a code with a corrected error (in the example — 2*). Any
a € A; is associated with a code combination with a missing (in particular, corrected) error from
the set B.

The procedure of image recognition by a neural network can be viewed from the same
positions. This procedure is described in [4, 5]. A set of binary variables interpreted as a
recognizable image, possibly containing errors, is fed to the inputs of neurons forming the first
layer of the network (further, for the sake of definiteness, a forward propagation neural network).
A set of signals constituting the initial image, which does not contain an error, is formed on the
outputs of the neurons of the last layer of the network (It is assumed that the network is trained
on a respective set of images).

You can see that this situation is also applicable diagram in Figure.l. Indeed, in the case
under consideration, several elements of the original set are associated with only one element -
an image that does not contain errors (Initial image, as well as a variety of images that differ
from it by relatively small variations).

At first glance, these considerations seem trivial, however, such an analogy has not been
fully analyzed in the literature before. Moreover, this analogy allows understanding more deeply
the mechanism of functioning of neural networks. Which is still considered to be a logically
opaque pore according to many authors [3].

In this paper, it is shown that the procedure for pattern recognition by neural networks of
direct distribution can be exhaustively described in terms of error correcting codes. It is shown
that the information generation processes described by Chernavsky [2] can also be considered on
the basis of this analogy.

Neural network evolution mechanisms in terms of error correction procedure

To prove the importance of this approach from the point of view of the general theory of
evolution, let us consider the process of «synthesis» of a certain structure, constructed on the
basis of analogy with the process of DNA duplication. We will assume that there is an
«alphabet» -a certain set of elements that differ in properties, capable of forming chains (Figure
2).

Ho -
N
g

v
\ ’ \ ’ \ /
7’

Figure 2 - Scheme of secondary circuit assembly - an analog of DNA duplication

It is assumed that the elements can form two types of bonds (the first of them are
analogous to covalent chemical bonds forming the DNA macromolecule, the latter being
analogous to the hydrogen bonds formed between base pairs).

Obviously, under these assumptions, there may be a process analogous to the duplication
of the DNA double helix, which is an interpolymer complex in its physicochemical nature [7] as
it shown in Figure 2.
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This scheme requires an exact match between the pairs of elements used «alphabet», which
is realized during DNA duplication. However, this process can be viewed more widely (This is
of interest for establishing the mechanisms of evolution that preceded the biological). Namely, if
the considered chain exhibits properties inherent in neural networks, then it can be assumed that
there will be a process similar to error correction.

Figure 3 shows this schematically. On it one of the symbols is highlighted, that in the
framework of the approach can be associated with «errory».

Figure 3 — Scheme of secondary circuit assembly — an analog of DNA duplication
when an «error» occurs

If the reading of the characters occurs strictly in pairs, then the symbol «C» in the bottom
row should be in the place of the selected «B» symbol. However, if other symbols of the circuit
are involved in the recognition of the symbols of the lower row, schematically shown in the
upper row (and their aggregate forms an analog of the neural network), then the «error» may turn
out to be «corrected». This corresponds to the fact that instead of a certain sequence of symbols
of the upper row, another one will be created. This mechanism can be considered as evolutionary
under the following conditions (isolated fragments of chains are considered, i. e. to simplify the
argument, it is assumed that each of the considered chains contains a fixed finite number of
elements).

1. The considered chains are relatively stable, i. e. their formation corresponds to the
establishment of dynamic equilibrium.

2. The set of «images» recognized by each fixed set of sequences of elements (each set of
«words» composed of symbols of the «alphabet») is a subset of the set corresponding to a given
set.

Already at the first step of the process of formation or destruction of chains under such
assumptions, instead of a random set of «words» (chains formed from «alphabet symbols» at
random), a set will be formed containing a limited set of «wordsy». It is easy to see that this
assertion correlates with the surjective character of the map schematically shown in Figure 1.

In the next step of the process of chain formation/destruction, this set will be more
narrowed by virtue of the assumption made (Figure 4).

As a result, one can expect the appearance of some stable isolated sequence of «words»,
which can be interpreted from the standpoint of evolutionary mechanisms. Note that a similar
conclusion about the existence of sequences, called protocodones, was made in [10] on the basis
of the previously stated hypothesis of the existence of neural network mechanisms for the
evolution of complex systems [6, 8, 9, 11]. This circumstance makes an analysis of neural
network properties of systems containing a relatively small number of elements so relevant.
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Limit number of images recognized by the neural network

From the point of view of the surjective mapping, the scheme of which is shown in
Figure 1, the limiting number of codes that allow correction of a given number of errors, and the
limiting number of images recognized by the neural network of direct distribution (with the same
number of permissible errors) is the equal. From the point of view of set theory, we are talking
about the realization of the same surjection. Therefore, when determining the maximum number
of images recognized by a neural network, we can talk about the limiting number of codes that
can correct the corresponding number of errors.

) )

Figure 4 — A diagram illustrating the role of the surjective mappings for the evolutionary
mechanism of the considered type

The number of bits of the code is N. Accordingly, the total number of possible code words
is 2V, The possibility of correcting one error assumes that the subset A; from the set of all
possible code combinations A is associated with one particular code combination ay;.

The number of elements of the set 4; is exactly N + 1: it includes the combination ay; and
N combinations that differ from a,; by changing the value of one of the digits.

Consequently, the maximum number of combinations ay;, allowing correction of one error,
is determined from the equation:

2 N
. = : (1)
1+ N
Equation (1) leads to integer values of k. provided that
1+ N=2" )

where M is an integer.

Equation (2) leads to the expected result N = 7, 15, 31, ..., which corresponds to the
number of digits in the Hamming codes, allowing correction of one error. Provided that if the
number of errors to be corrected is two, then the number of elements of the set A; increases by
CZ - the number of code combinations that differ from ay; by the values of two digits.
Accordingly, equation (1) becomes

N
k. = ? 3)
1+N+ 5 N (N - 1)

36



Becmnux Anmamunckozo ynueepcumema ynepeemuxu u ceazu. Ne 3 (38) 2017

In the general case, we have

2N

k. (4)

1Y ¢k
where m is the number of correctable errors.

From this, it follows that the number of assigned bits to correct one error is (for the length
of the code word N and the number of errors m to be corrected).

k = —log,(1+ X%, Ck) (5)

The dependencies of the number of bits k required to correct one error on the length of the
code combination N for different m are shown in Figure 5.

51 k

[—

O L] L] L] L]
5 10 15 20 25 30

Figure 5 - The dependencies of the number of bits k required to correct one error on the length
of the code combination N for different m =2(1), 3(2), 4(3), 5(4), 6(5)

It is seen that when the number of corrected errors in one code combination increases, the
number of bits required to correct one error decreases. Otherwise, it is theoretically more
advantageous to use longer combinations to fix more errors. In addition, then longer the code
combination, the more extra bits are required to correct one error.

Algorithmization of error correction based on the calculation of weighted sums

Consider a neural network of sequential distribution (Figure 6). We assume that each of the
layers of the network contains Kj, neurons, where p is the layer number, and that the connections
between the neurons of the layer with the number p and the layer with the number p + 1 are

characterized by the weight coefficients W£-.
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Figure 6 - The scheme of the neural network of sequential distribution

Each single neuron performs a weighted sum calculation operation

K,

i=1

where Yi(p) - variables describing the state of the output of neurons of the p-th layer;
i — neuron number in the layer;
A]@ — constant, determining the threshold of operation of the j-th neuron from the
layer with the number p.

In the simplest case, the activation function of the neuron o (X) is a step o(X)

)= -1, X<0
G( )_ +1, X >0 )

L. e. the calculation of the activation function is essentially a verification of the fulfillment
of inequality

K,

S Wy 4P 20 (®)

g
i=1

If this inequality is satisfied, then the «+» sign is formed on the output of the
corresponding neuron and vice versa.

Let’s show that the procedure for recognizing an image by a neural network based on the
use of inequalities (8) can be really interpreted on the basis of analogy with error correction
procedures based on the use of codes similar to the Hamming code.

We consider code sequences of the following form

(Sl,Sz,S3,...,SN), ©)

where variables s; take values -1 or +1.
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Let's select the basic sequences

(S{,S;,Sg,...,sjv), (10)

We select the basic sequences that correspond to the code combinations that do not contain
errors (i is the number of the image to which the specific sequence of binary variables
corresponds). For the case of the Hamming code (7, 4), the number of such combinations is 2°,
since the set of code combinations corresponding to the base is exactly 8=2°. One basic
combination and seven combinations, differing from it by the presence of one erroneous symbol.

Consequently, the posed problem is reduced to find the basic combinations (codes not
containing errors), and also to finding an algorithm that allows us to establish a specific base
combination on the basis of a random sequence of the form (9).

If the partitioning of the original set of code combinations A into subsets 4;, each of which
is associated with one of the basic combinations, is exact, then any code combination from the
set A; is associated with a well-defined basic combination: any received code allows
unambiguous reading.

Consider how we can form sets A;. Geometrically, each of the code combinations of the set
A can be associated with the vertex of the cube with the length of the edge 2 in the N-
dimensional space; it is obvious that the center of symmetry of such a cube is at the point of
origin.

A condition of the form (8) can be interpreted as follows. The hyperplane that separates the
vertices of a cube into two subsets is constructed in the N-dimensional space. Another
hyperplane that does not coincide with the first one will also divide the vertices of the cube into
two other subsets. Together they define 4 subsets of non-coinciding hyperplanes M, each of
which divides the set of vertices of the cube into two subsets B} and Bj,, where k is the number
of the hyperplane, generate intersections of the form

py» Py iy )=(\ BB ..BYy (11)

The symbols p; in relation (11) are used as follows. If p; takes the value +1, then the
corresponding superscript on the right side of the equation (11) is also «+» and vice versa.
The conditions (8) interpreted taking into account the sign will be satisfied if there is a

(plap27-"a pM)E Q(plapza---apM):mBlplBépz BAZM (12)

That is, the corresponding vertex of the N-dimensional hypercube must lie in the region
determined by the intersection of the half-spaces Bki with the choice of the sign corresponding to
the k-th symbol in the sequence of logical variables that also specify the coordinates of the
corresponding vertex of the hypercube.

In other words, not all vertices of the hypercube correspond to allowed combinations: the
ratio (12) divides them into allowed and forbidden ones. Provided that the input of the neural
network receives a sequence of symbols corresponding to the forbidden combination, the
recognition procedure will result in the selection of one of the allowed. Adjoining to set Q;
corresponding to one of the permitted combinations, the set Q, corresponding to the respective
forbidden combinations, we obtain a set A4;.
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Conclusion

Thus, the procedure for recognizing patterns specified as a sequence of binary variables by
neural networks can be interpreted by analogy with error correction procedures with codes such
as the Hamming code.

The main significance of the proposed interpretation of the procedure for pattern
recognition by neural networks is as follows. As a rule [3 - 5], networks containing a significant
number of elements are considered in the theory of neural networks. The ability to implement a
neural network that provides error correction in Hamming codes unambiguously shows that there
are workable analogs of neural networks containing a relatively small number of elements.

This circumstance makes it possible to assert that even relatively small fragments of neural
networks that are formed naturally can distinguish certain structures that correspond to the
allowed code combinations in the terminology used above.

In particular, from these positions, it is possible to state the reasonable assumption that any
neural network formed in a solution of hydrophilic macromolecules essentially generates
information (understanding of the term «information» on D. S. Chernavsky [6]). Among the
random sequences, the neural network identifies well-defined sequences. In particular, it can be
assumed that exactly such sequences - the information generated by the very structure of the
neural network - were the prototype of the structures that subsequently led to the appearance of
the mechanism of inherited information - the genetic code.
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HEIZPOHI[[)I KEJILIEPJE )KOHE KATEJIEPII TY3ETETIH KOATAP:
KYPAEJ )KYUEJIEP OBOJIIOIUACBIHBIH HEUPOXEJIJIIK MEXAHU3MI
TYPFBICBIHAH AHAJIOI'USA

n.3. Cy.ﬂeﬁMeHOBl, C. B. anuenko', J. E. Konues’

'Anmmatbl SHepreTHka xoHe Oaianblc yHUBEpCUTET1, Anmartsl K., Kazakctan
*JI. H. T'ymunes aThinaarsl Eypasus yITTeIK yHHBEpCHTeTi, AcTaHa K., Kasakcran

Andamna. Hediponapl xeminepai wrepy pocimi KaTepiepii Ty3eTywli Ko KOJIAaHy pacimi
TYPFBICBIHAH KapacThIPhLUTYbl MyMKIH €KeH/Ir KepceTiired. by ananorus Taburu Typ/e maiaa 60maThiH
HEHPOHBI JKeTiNepAe, MoceseH, THAPOGUIbAI MOIUMepIIep epiTiHAICiHAe, alKbIH KYPbUIBIMHBIH Haiga
OosybIH KaMmTamachbl3 ereii. ©3 Keserinae, OyJl akmapaTThl I'eHEpalusulay HpoLeciMeH OaiiaHbICTHI
ABOJTIOITUSHBIH HEHPOXKETUTIK MEeXaHU3MIEpl 0ap eKeHIH TYXKBIPhIMAAayFa MYMKIHIIK Oepeni. MyHmaif
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Kapay Ke3iHJe KapacThIPbUIFAaH JKYyHe KYpBUIBIMBbIHA OapbIHINA COMKEC KENEeTiH akKMapar CaKTallaibl
Hemece 0acka ce30eH aiiTkaHa Oanamalibl HEHPOH/IBI XKeIiCiMeH aibIphIN TaHBUTATHIH OeiHECIHE colikec
keneni. MyHait 3epTTey OaphIChIHIa KapacThIPBUIBINT OTHIPFaH KYHEHIH KYPBUTBIMBIHA KOFAPHI JICHTSH/Ie
ColiKec KEJeTiH aKmapar cakTajaabl, OacKamia alTKaHma OamamMainsl HEHpOHIB! JKyHeciHae OaikamaThIH
OeiiHere colikec Kelei.

Kinmmik ce3dep: akaynbIK-TaraTThl KOJATay, HEHPOHIBIK JKENi, aKMapaTThl TeHEpalus, KypJei
Kyieci.

HEHPOHHBIE CETH 1 KOJIbI C HCITPABJIEHMEM OININBKU: AHAJIOTHS C TOYKA
3PEHUSA HEUPOCETEBOTI'O MEXAHU3MA 23BOJIIOIIUHA CJIIOKHBIX CUCTEM

H. d. CyﬂeﬁMeHOBl, C. B. lManuenko', J. E. Konumies®

' AlIMaTHHCKWI YHHBEpCHTET SHEPTETHKH U CBS3H, T. AiMaThl, Kasaxcran
*Epasuiickuit yausepeuter um. JI. H. ['ymunesa, r. Acrana, Kasaxcran

Annomauusn. llokazaHo, 4To TpoIeAypa pacro3HaBaHWS oOpa3a HEHPOHHOH CETHI0 MOXKET
paccMaTpUBaTLCS C TEX K€ CaMbIX MO3MLMH, YTO M MpOLeaypa MPUMEHEHHUS KOJa, KOPPEKTUPYIOIIETO
omnOku. Jlnsg KoJa KOPPEKTHPYIOUIETO OMIMOKM IPHBEICHBI OLEHKHA 3aBHCUMOCTH KOJIWYECTBa
WHQOPMAIIMOHHBIX CHUMBOJIOB OT JJIMHBI KOJOBOW KOMOMHALMU Ui Pa3M4HOTO KOJINYECTBa
oOHapyxuBaeMblx oOwmHUOOK. JlaHHas aHaJIOrus IO3BOJSET YTBEPXKAaTh, 4YTO HEHPOHHBIE CETH,
BO3HMKAIOIME €CTECTBEHHBIM IyTEM, HAlpuUMep, B BOJHBIX pacTBOpax THAPOPHUIBHBIX MOJIMMEPOB,
o0ecreynBaloT TIOSBICHUE BBIICICHHBIX CTPYKTyp. CBoicTBa O3THUX CTPYKTYp OIPEIEIsIOTCS
KOJUIGKTUBHBIMU 3(exramu, KOTOpble MOryT OBbITH CMOJEIMPOBaHbI HAa OCHOBE IPEIJIOKEHHOMN
aHaJlorud. OJTO B CBOIO OdYepenb IO3BOJSIET CIEaTh BBIBOJ O CYIIECTBOBAaHMHM HEHPOCETEBBIX
MEXaHH3MOB HBOJIIOIMH, CBA3aHHBIX C MpoleccaMy reHepanuu uHpopmanuu. [Ipu TakoM paccMOTpeHUH
coxpaHsiercss Ta HH(opMmanus, KOTOpas MaKCHUMAaJIbHO COOTBETCTBYET CTPYKTYPE paccMaTpHBacMOil
CHCTEMbI WY, IPYTHMH CIIOBAMH, COOTBETCTBYET 00pasy, pacrio3HaBaéMOMY SKBHUBAJICHTHON HEHPOHHOM
CETBIO.

Knioueswie cnoga: moMexoycToiunBoe KOJUPOBAHUE, HEHPOHHAS CeTh, TeHepalys HH(OpMaLUH,
CJIO’KHAs CUCTEMA.
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IRSTI 20.53.19

A. Sergazin', V. Serbin', S. Kabdrgalinova'

'International Information Technology University, Almaty, Kazakhstan

ANALYSIS OF UNIFIED DATABASE OF UNIVERSITY GRADUATES FOR
EFFECTIVE IMPROVEMENT OF EMPLOYMENT

Abstract. In this article a model of formatting of the graduates’ rating according to the employers’
criteria has been presented which takes into account the coefficients: experience, skills, GPA and salary
based on the correlation analysis of wages and the average grades of the graduate's progress. On the basis
of the proposed model, the information system www.vypuskiniki.kz has been developed, which was
tested at the International University of Information Technologies for 2 years on the portal
www.gr.iitu.kz. This system helps to increase efficiency of employment of graduates approximately by
1,5 times and to automate the necessary reporting.

It is emphasized that the developed system will help the Ministry of Education and Science of the
Republic of Kazakhstan to centralize the accounting of graduates of universities, the employers — to find
the «the right» graduates by certain criteria and parameters, and for graduates and students of senior
courses it will facilitate the search for work.

In addition, an experiment was conducted on server stress testing using the Siege utility to
distribute the load to several servers to improve system performance.

Key words: system, graduates, analysis, job, account, GPA.

1 Introduction

The relevance of the work lies in the fact that all HIGHER EDUCATION INSTITUTIONS
of the RK have problems of communication lack between graduates and employers; on one side
there are graduates searching for the desired work and on the other side there are employers
searching for the right specialist fitting their criteria. Drawing up reports and other
documentation on graduates’ employment issues such as unemployed and being in employment
need is time wasting. Taking into account a big number of educational institutions and the lack
of proposals in this field guarantee a high demand for a product, which will increase the
efficiency of graduates’ employment as well as communicative relations with them.

Currently IT technology in the management of database systems is well developed. Despite
this statement, database analysis is poorly used in processing a big amount of data for decision
making. Moreover, there are very few tools to solve certain problems in the field of graduate
employment. Now the Internet is the main work platform, and development and distribution of
cloud computing proves this statement. Using computational capabilities of cloud services will
help to develop the relevant tool to solve all these problems.

One of the main tasks is the problem of making a list of employed graduates, as well as
those who can’t find a job.

Getting all the information on graduates and putting the data into one system allows to
receive an overall picture of university graduates’ employment, it means that it makes it possible
to compile statistics, do analysis, and also predict employment indicators, look at the dynamics,
to take effective decisions.

In the process of the research the following general scientific methods are used: analysis,
comparison and synthesis, modeling, observation, measurement, experiments, as well as methods
of theoretical research, calculation, qualitative and quantitative analysis of the automated system
for the registration of university graduates done on the basis of «Platonus» system. In the process
of work the mathematical tool kit of discrete and calculus mathematics is used [5].
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2 Carrying out an experiment

In the work, an experiment on stress testing of the server, using the Siege utility for load
testing of web servers was done. Results of this experiment showed that in case of a frequent
request of a large number of users (graduates, moderators, HIGHER EDUCATION
INSTITUTIONS, employers, teachers, curators, moderators, representatives of MES of RK), and
also the analysis of big data, in real time, the system provided Failure. Based on this problem, it
was decided to distribute system separately for each HIGHER EDUCATION INSTITUTION
[2]. Results of simulation modeling of load of the server are provided in the Figure 1.

= Harpyxa nonbzosatena Alibek wMa CPU npoueccama

= Harpyskanonssosatena Alibek HaMySQL

Konuyecreo
2,4001

2,200
2,000
1,800
1,600
1,4004
1,200

1,0001

Figure 1 — Results of simulation modeling of server load

As it is clearly visibly shown in the first diagram of Figure 1 the heaviest load goes on the
processor and the server hard drive. On graphics named «User Alibek’s load on CPU processes»
there is visible congestion of the processor to 87%, and an updating step is equal to 1 second (an
interval is from 1 to 30 sec.). The processor is overloaded with processes of jQuery, Ajax
(including filtering, searching, registration, exporting statistics, plotting of charts), and access to
a disk (including audio, photo, content, and PDF, xIs attachments). «User Alibek’s load on
MySQL processes» shows the diagram of random (random query) requests executed to the
database. In the interval of 22-24 seconds, high activity of access to a database, that is 120
requests in a second, is visible. It is necessary to consider that the processor is loaded to 87% and
if the threshold of requests raises, the processor won't withstand, and the system will be restarted.
The second diagram shows users’ attendance and their activities in system in a period of time
starting from 19:05 till 19:55. It demonstrates that when the test of simulation modeling of server
load was launched, the number of viewings of system’s pages increased to 2300, in case if the
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number of users is 750 at 19:45. The received results make it possible to draw a conclusion that
it will be reasonable to distribute system on several subsystems as the number of graduates of
some HIGHER EDUCATION INSTITUTIONS exceeds 1000 users.

3 Modeling of the automated system of the university graduates’ registration on the
basis of «Platonus) system

The conceptual data model is provided in Figure 2.

Vipuskniki.kz is the systematized structure is the main point where all data integrate.
Vipuskniki.kz includes subsystems of each HIGHER EDUCATION INSTITUTION of RK, on
the given example the structure of five HIGHER EDUCATION INSTITUTIONS is shown, each
of them has common characteristics. The system is constructed to lower the main server’s load.

Vipuskniki.kz
(main system)

KAZNPU -
System

IITU - System AUES - System KBTU - System KAZNU - System

Database of each SYSTEM
D Login

Settings

n
Controller
1

Employer Data Content

Information Data from othe
D D
< ) Qout Cmp\on < ) pages

Figure 2 - Conceptual model of the database
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In each system one user has a set of input data, such as: a name, a surname, the date of
birth, a country, a photo, and etc.

In the conceptual model according to Figure 2, the main entities of automated system of
the university graduates’ registration on the basis of «Platonus» system (ASAUG) are shown:
Vipusniki.kz, IITU-System, AUES-System, KBTU-System,..., Users, Information, Student
Data, Employer Data, Content, Controller.

The entity of Vipusniki.kz in ASAUG is the main system which integrates such entities of
IITU-System, AUES-System, KBTU-System,... which are subsystems of Vipusniki.kz. Entities
of IITU-System, AUES-System, KBTU-System,..., have common characteristics which are
shown in the unit Database of each SYSTEM. The entity of Users has five attributes: ID, Name,
Login, Password, Type User, also stores and shows information on the number of users
registered in subsystems. The entity of Users interacts with Information entity 1..* (1 to many)
which has two attributes: ID, Description, i.e. each user type can control a certain information.
An entity of Information is connected by entities *...* (many to many) Student Data which has
two attributes: ID, Information about student; Employer Data — has two attributes:

ID, Information about teacher; Content — has two attributes: 1D, Data with other pages.
Main element of each subsystem is the entity of Controller which has six attributes: Users,
Settings, Charset, Tables, Index, Data type. The entity of Controller is responsible for operation
of each subsystem in general where the main options and settings of system are described [1, 5].

The database of graduates of each HIGHER EDUCATION INSTITUTION can be stored
on several servers for operation of high-speed performance of system.

4 Methods of analysis

To analyze the data, the Excel tool is used to show the work of the data processing
algorithm and to obtain the solution of graduates’ employment while calculating data was used.
For data analysis the method of correlation coefficient dependence was used.

Here is the calculation formula of correlation coefficient [4]:

2(Xi—X)X(¥i=y)
= 1
Pxy VEE-0ZXE(yi=y)? D

where X = mathematical expectation of a row x;
y = mathematical expectation of a row y.

The correlation coefficient can be calculated on the following formula (2):

Ryy = 2002, @)

Y OxOy
where cov( X, Y ) - covariance of random variables X and Y.

Estimates of dispersions of random variables of X and Y respectively are equal to:

1 1
GXZ = ;Zﬁzl(xk - EX)Z s Gyz = ;Zﬂ=1(y]( - Ey)z (3)

Estimates of mathematical expectation of random variables of X and Y respectively are:

1 1
Ey = ;Zﬂzl Xk, Ey = ;Zﬂzl Yk 4)

For the verbal description of value of correlation coefficient the following gradation is
used (Figure 3):
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3HaveHue WHTepnpeTauus
0o 0,2 | OueHb cnaban Koppenayma
0o 0,5 | Cnabana koppenaunA
do 0,7 CpefHAA koppenAauna
0o 0.9 | BelcoKkana KoppenAauwa
cesite 0,9 | O4eHb BLICOKAA KOppenAunA

Figure 3 — Values of correlation coefficient

The method of the analysis developed in article consists of the following:
1. Calculation of progress difference of each specialty:

GPA2-GPA1
GPA1

GPA2
GPA1

Progress difference = * 100% = ( - 1) * 100% (5)

2. Calculation of graduates’ progress through GPA of each specialty. For calculation we
use an estimator of an expectation of random values of X and Y according to formula 4.

3. Receiving progress deviations from its expectation. The deviation of progress shows as
far as progress in particular specialty differed from the expected progress for employment of
graduates (6).

Ea-diA (6)

4. Calculation of square deviations of random value from its expectation. This intermediate
size is necessary for calculation of root mean square deviation (dispersion) in the following step.

(Ea-diA)” %
5. Calculation of dispersion on formula 4.

6. Calculation of standard deviation on formula &:

6= \/DIX] ®)

7. Calculation of covariance according to formula 3.
For calculation of correlation coefficient we divide covariance coefficient into the work of
values of a standard deviation on each specialty according to formula 1.

Conclusion
For analyzing the indicators of higher education institution graduates for the automated
system of graduate employment, links with higher education institutions and employers, and

centralization of reports on graduates of the Ministry of Education and Science of the Republic
of Kazakhstan a new method is proposed.
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K¥MBICHHEH KAMTY/1bl TUIMI APTTBIPY YIIIH ’)KOFAPBI OKY OPbIH/IAPBIHBIH
BIPBIHF' AU TYJIEKTEP JEPEKTEP BA3ACBIH TAJIJIAY

A. /1. Ceprasun’', B. B. Cepoun’, C. b. Kagapraiunosa'

1 .
XanbpIKapalblK aKMapaTThIK TEXHOJIOTHUIAp YHUBEPCUTETI, AMaThl K., Kazakcran

Andamna. Makanana >xymbeic ToxipuOeci, OimikTiniri, GPA, kamakpl MEH TYJIEKTEp[iH opTaria
Oara KepCeTKilliHe KOPPEIIUSIIBIK Tajjay HETi31HIEer! jKajJaKbl COMAChIHBIH €CeOIMEH epeKIIeIICHETIH
JKYMBIC OepymrinepaiH kputepusiapsl Ooiibiamma KOO TynekTepiHiH peHTHHTICIH KypacThIpy MIeIIiMiH
KaObUIay MOJIET KapacThIPbUIFaH. YCHIHBUIFAH MOJENAIH Heri3iHae XaiblKapajiblK aKnapaTThIK
TEXHOJIOTHSJIAp YHUBEPCHUTETIHIH Www.gr.iitu.kz mnopranbiHga 2 b1 OOWBI ChIHAKTAH OTKI3UITCH
www.vypuskiniki.kz akmapaTTbIK KyHeci »oOamaHisl. bynm >kyile TyJNeKTepaiH XKYMBICKA TYpY
MYMKIHIIKTepiH mamaMeH 1,5 ece apTTblpaabl >KOHE J€¢ KaKETTI ecenTepiAi aBTOMaTTaHAbIpyFa
KOMEKTece .

byn xyiie KP-ueiH binim  skoHe fFputbiM - muHHCTpiiriHe JKOO — TynektepiniH —eceOiH
OpTaNBIKTAH/BIPYFa, JKYMBIC Oepymriiepre Oenrinmi Oip KpUTepHsUIap MEH IapaMmeTpiepre Colkec
«KepekTi» OiTipymriiepai Tabyra, *KOFapbl Kypc CTYIEHTTEpI MEH TYJEKTEpJiH JKYMBIC i37eyliepiHe
KOMETIH TUTI3el.

Opnan Oacka KyHeHiH XbUIIaM *KYMbIC icTeyi YIIiH Siege Kypalibl KeMeriMeH OipHelie cepBepiepre
JKYKTEMEHI TEHTepy apKbUIbI CEpBEPre CTPECC-TECTiIeY OOMBIHINA TIXKIpHOe KYPri3isi.

Kinmmik ce3oep: xyiie, TynekTep, Tajaay, Kymbic, ecer, GPA.
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AHAJIN3 EJUHOM BA3BI JAHHBIX BBIITY CKHUKOB YHUBEPCUTETOB JIJIs
3®PEKTUBHOI'O MOBBIINEHUA TPYIOYCTPOMCTBA

A. JI. Ceprasun', B. B. Cepoun', C. B. Kagapraaunosa'

IMCX(ﬂYHaPOHHBIﬁ YHUBEPCUTET I/IH(l)OpMa]_[I/IOHHLIX TCXHOHOFHﬁ, TI. AJ'IMaTLI, Kazaxcran

Annomayun. B cratbe mpencTaBieHa MOJETHh MPUHATHS perieHus (OopMaTHPOBAaHUS PEUTHHTA
BBIMYCKHUKOB BYy3a [0 KPUTEPHUSIM padoTojaTeneld, oTIMYaomascs y4eToM Kod(QQHUIUEHTOB: OIbITa,
HaBBIKOB, GPA 1 cymMBI 3apabOTHOM TUTaTHI HA OCHOBE KOPPEIBIITMOHHOTO aHaIn3a 3apa00THON IIATHI U
CpemHEHW OIleHKH YCIEBAEMOCTH BBITYCKHHKA. Ha OCHOBE TpemIoKeHHOW Mojenu paspaboTaHa
nHpopManuoHHast cucteMa www.vypuskiniki.kz, kortopas ampobupoBaHa B MeXayHapOJHOM
YHHBEpCUTETe MH(POPMALMOHHBIX TEXHOJIOTMH B TeueHHe 2 JeT Ha mopTaie www.gr.iitu.kz. Jlannas
cUcTeMa TIOMOTaeT TMOBBICUTH d(P(PEKTHBHOCTh TPYJIOYCTPONCTBA BBIMTYCKHUKOB NMPUMEpPHO B 1,5 pasza u
aBTOMATHU3UPOBATh HEOOXOUMYIO OTUYETHOCTb.

[ToguepkuBaercsi, yTo pa3paboTaHHasi CHCTEMa [TOMOKET MUHUCTEPCTBY 0Opa3oBaHus 1 Hayku PK
[IEHTPAIN30BaTh y4YeT BBITYCKHUKOB BY30B, pabOTONATENIM — HAWTH «HYXHBIX» BBITYCKHUKOB TIO
OTIpeZieieHHBIM KPUTEPUSAM U TIapaMeTpaM, a BBITYCKHUKAM U CTYACHTaM CTapIINX KypcOB — B TIOWCKE
paboThI.

Kpome Toro, mpoBeneH 3KCIEPUMEHT Ha CTPECC-TECTUPOBAHHE CEpBepa C MOMOINBIO yTHUIHTHI
Siege ¢ menblo pacmpenelieHus] HArpy3kd Ha HECKOIBKO CEpBEPOB JUIsi MOBBIMICHUS 3(P(EeKTUBHOCTH
OBICTPOACHCTBHSI CUCTEMBI.

Kntroueswle cnosa: cuctema, BRITyCKHUKY, aHAU3, padora, yuet, GPA.
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IRSTI 14.35.09

S. S. Sagintayeval, M. Zh. Baisalova'

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

MATHEMATICAL TRAINING OF POWER ENGINEERING SPECIALISTS
IN THE CONDITIONS OF THE ECONOMY MODERNIZATION

Abstract. In the article the role of knowledge mathematization in the context of the requirements to
the professional training of personnel in the conditions of modernization of Kazakhstan is considered. The
examples of use of various sections of mathematics and mathematical modeling in power engineering are
given. The importance of mathematics for construction, analysis and calculation of projects in «green»
energy is emphasized, as well as a unifying principle and a common «language» for engineers of different
directions. The effective application of program package MathCAD in the learning process of AUPET
students for mathematical and special disciplines study is noted. The requirement to expand content of
mathematics course in technical universities, to establish connections between mathematics and special
disciplines, to include applied problems in educational process as well as to prepare Master’s dissertations
and graduation works is pointed out. The increasing role of the teacher in modern conditions, the
importance of constant self-education of engineers is emphasized.

Key words: mathematization of knowledge, mathematical modeling, power engineering, program
package.

The innovative development of Kazakhstan within the framework of the approved national
industrial program for 2015-2019 and the Strategy «Kazakhstan 2050», presupposes the
availability of highly qualified specialists who are ready to achieve the claimed objectives. One
of the main priorities in the President's Message to the nation was the accelerated technological
modernization of Kazakhstan's economy. This problem requires specialists with new
professional level, that’s why one of the priorities in the Message is the quality of human capital.
In fact, the level of education and professional training are the main factors in the successful
modernization of Kazakhstan.

In particular, innovations and advanced technologies introduction in the area of traditional
generation, RES, energy distribution and energy efficiency are a part of problems facing the
republic energy industry nowadays.

Training of personnel for energy sector and other high-tech industries requires the
appropriate competence of the system of post-secondary and higher education. «First of all, the
role of the education system must change. Our task is to make education the centerpiece of a new
model of economic growth» [1]. Rethinking the role and place of higher education, fundamental
and applied science, will allow us systematically approach the solution of actual problems facing
the country's economy.

In this regard, the role of the mathematization of knowledge, its applied orientation and, at
the same time, deepening the study of fundamental mathematics as the basis of engineering
education is increased. In modern conditions, such a guideline works in all economically
advanced countries of the world and it is an important factor in their development. For these
purposes, governments allocate huge funds from budgets, change educational programs, systems
of grants allocation and carry out educational and career guidance work. Economy and society in
fourth industrial revolution environment require new specialists, who are fluent in the
mathematical apparatus, mathematical modelling skills, IT technologies, regardless of the scope
of their activities. Today, huge masses of people have to study higher mathematics. They are not
interested in mathematics as a science, but they need it as an auxiliary discipline.
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In Kazakhstan, there also was an euphoria of universal humanization of education, but
soon it was understood that it is impossible for everyone to be a «lawyers-economists». Today,
the prestige of the specialty of an engineer and specialists of a technical profile is coming back.
These specialties are in demand in the country's economy, and the state, in response to the
demand of the economy and business, fully supports this trend through the system of educational
grants. In this regard, the role of mathematical education is increasing; the requirements for the
competence of mathematicians and teachers of higher educational institutions are increasing. It is
time to check their willingness to respond to the challenges facing them in terms of using new
teaching methods, strengthening the applied orientation of mathematics, using computers and
modern software products for education.

Mathematization has become a characteristic feature of modern science and technology.
Today, mathematics is successfully used in almost all spheres of human activity - more attention
is paid to areas at the intersection of mathematics and various sciences, which seem to be far
from mathematics: mathematics and biology, mathematics and linguistics, mathematics and
history. There are rapid development and outstanding discoveries in these areas. Mathematical
modeling actively develops not only in the technological sphere, but it also develops the study of
social relations.

Today, Leonardo da Vinci's aphorism is more relevant than ever: «No human study can be
called a true science, unless it has passed through mathematical evidence .... There is no certainty
in the sciences where none of the mathematical sciences can be applied, and where is no
connection with mathematicsy.

Mathematics and mathematical modeling are increasingly used in the study, functioning
and development of power engineering. Thus, the complex function theory is used in the
calculation of electrical circuits, for determining the active and reactive power in alternating
current circuits, in the problems of propagation of electromagnetic waves, in the circulation of
currents in a flat homogeneous conductor, etc. Fourier series, operational calculus are used in the
study of electrical circuits. Vector calculus is used in the study of the theory of the
electromagnetic field. The matrix calculus is used in the study of four-terminal networks.
Differential equations are used everywhere to describe various physical processes. Partial
differential equations are used to solve problems of heat and mass transfer.

Power engineering needs specialists who are engaged in mathematical modeling, who have
deep mathematical knowledge and who are fluent in various computer products and
programming languages. As never before, the industry needs specialists who can set the task,
formalize it, translate it into the language of mathematics, build a mathematical model,
investigate it and find a solution. At the same time, mathematics will be the unifying element
around which research groups and scientific teams can be formed in order to solve problems not
only in the classical branches of power engineering, but also in the so-called «green» energy
sector.

In recent years, the renewable energy industry, based on the energy of the sun, wind,
biogas, geothermal sources, has been actively developing. So, according to scientists, the main
renewable energy resources (RES) in the world by 2030 will be solar and wind energy. In 2011,
more than 21.5 thousand wind farms with a total capacity of more than 27 GW functioned in
Germany. By 2020, Germany's share of wind energy can reach 20% [2]. At the same time, the
share of RES in Kazakhstan currently does not exceed 1%. Though, due to natural and climatic
conditions, the potential of renewable energy in Kazakhstan is huge. The question is only in
projects, its comprehensive evaluation, funding and trained personnel.

To evaluate projects for the RES construction, specialists need to calculate the project,
starting with an assessment of the project’s economic feasibility, choosing the location of
construction (optimality), modeling technical solutions and ending with distribution and
marketing problems. There also will be a need to construct a mathematical model of the project,
make its comprehensive analysis and give assessments and conclusions.
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Being an expert in the field of the power engineering, the engineer should be ready for
work and mutual understanding with specialists from other fields of science and technology.
Modern projects and scientific research require the joint work of multidisciplinary teams. It is
obvious that the productive cooperation within such teams will be conditioned by the use of a
common language, common to all «techies» - the language of mathematics.

According to Academician A. N. Krylov, mathematics for an engineer is an instrument the
same as a slide caliper, a chisel, a file for a locksmith. The engineer should be able to master this
tool in his specialty; he should be able to choose the «file» that he needs [3].

Real objects for an engineer have infinite variety of properties and they are characterized
by infinite number of connections both inside the object and outside it (there are connections
with other objects and with the environment). The construction of an adequate mathematical
model is the most complex and critical stage in engineering.

Mathematical modeling of technological processes, issues of distribution and
transportation in power engineering are connected with solution of extreme problems which can
be solved by means of optimization methods and the theory of optimal control, i. e. by
construction of the objective function and its minimization or maximization under the imposed
conditions and constraints. To solve such problems, an apparatus based on numerical methods,
methods of linear and nonlinear programming, and the use of existing software packages are
applied.

For example, in the process of training AUPET students actively use the software package
MathCAD - a mathematical editor that allows them to conduct a variety of mathematical and
engineering calculations. It is quite simple to handle, there is an extensive library of built-in
functions, a large device for presenting results in the form of graphs. Often conceptually the
problem can be solved in a few minutes, but calculations can take much more time. In this case
MathCAD saves engineer from routine calculations and saves his time. The software package
MathCAD is only an instrument in the hands of an engineer, allowing him, for example, to solve
high order systems of equations, which often arise when engineer solves technical problems. For
more complex tasks and scientific researches in the process of postgraduates training, another
software product <MATLAB» is actively used.

Universities should combine the applied orientation of mathematical training and the
fundamental nature of mathematics. With this approach, the student will strive to obtain
fundamental knowledge for its implementation in future professional activity to solve practical
problems. In this regard, the transition to innovative learning, which is closely linked to
processes of globalization and integration of knowledge, is becoming topical and it requires
updating its content, forms and methods. The content of mathematical education should be
oriented towards integral, interdisciplinary training in the organization of the learning process.
The material of the disciplines must correspond to the current level of science and technology.

We should build mathematical courses taking into account the requirements of special
disciplines, and presenting special courses, we should comprehensively use the mathematical
knowledge already accumulated by students. In this regard, the content of mathematical courses
includes new sections: catastrophe theory, discrete mathematics, algorithm theory, graph theory,
game theory, and queuing theory. The educational process has improved, it has become
manageable. Along with strict regulation of the course of disciplines, the selection of material
that is mandatory and material with which it is sufficient only to become acquainted is practiced.
Nonlinear trajectories of students' education are formed, elective courses are created.

The university course of higher mathematics is substantially supplemented in the study of
special disciplines in which the necessary mathematical apparatus is presented. Essentially, the
study of mathematics in technical universities is continuous and lasts throughout the entire
period of study of students at various levels. At the same time, special courses and manuals on
those sections that did not find proper reflection in the main course of higher mathematics take
an important role in the mathematical training of power engineers.
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All this requires changing the role of the teacher. Now, he is not just a conductor of
knowledge, he is a specialist of the highest class, who has a breadth of knowledge and who
possesses by modern methods of research and by innovative teaching methods. One of the most
important tasks of the mathematics teacher is to convince the student that he needs mathematics
for the future specialty and prepare the student to apply the mathematical apparatus and
mathematical methods to special courses and special disciplines for solving the applied problems
of power engineering. Therefore, when teacher develops the content of lectures, the practical and
laboratory works, write manuals, he should coordinate the program of the course and the
specialization of students. Reading the lectures, solving the pattern problems, the teacher should
be able to give enough fluent remarks, literally in two or three words, to illuminate the meaning
of each formula, each line in the drawing, thereby pushing the walls of the audience to the world
space and proving once again that only with the help of mathematics the laws of the universe fit
on the blackboard in a few short formulas [4].

Generally speaking, the student's mathematical education does not end at the university.
Moreover, it never ends. We should consider continual improvement of mathematical knowledge
and self-education as a natural process in the creative activity of any engineer. In order to be
aware of the development of his field of technology, the engineer must follow the special
literature. And this requires a high level of mathematical knowledge [5].

Thus, based on the analysis, we can determine the basic principles of studying
mathematical disciplines for education of qualified engineers in the field of power engineering:

1. Advanced mathematical training of future engineers in the context of the needs of
modern power engineering. This can be solved by selecting and solving of applied problems, in
particular, in the frame of diploma projects and master's dissertations development.

2. Establishment of close links between higher mathematics courses and special
disciplines by means of introducing new mathematical disciplines into programs of specialties,
such as numerical methods, differential equations, graph theory, linear programming, probability
theory and mathematical statistics, etc.

3. At the department specializing in mathematical disciplines, it is necessary to create
researches related to the specifics of the university and solving the real problems of science,
technology and the real sector of the economy. To do this, it is necessary to develop inter-
departmental joint studies that take into account the interests of employers and the needs of
society. These studies should involve postgraduates and students to do mathematical
calculations, construct mathematical models of the processes under study, and obtain results in
the form of separate sections and modules of master's dissertations and graduation works.

4. Active use of software packages, such as MathCAD, MATLAB, Maple, Mathematica,
ANSYS and other specialized programs in the training process of future power engineers.

5. Studying of world experience and introduction of mathematical modelling methods in
the energy sector.

6. Arranging educational-methodical and scientific seminars, consultations for personnel
of enterprises and organizations from energy sector of economy.

7. Edition of textbooks corresponding to the needs of power engineering and modern state
of mathematical science.
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3KOHOMMKAHBI JKAHFBIPTY KAFJTANBIHIA SHEPT'ETHUKA CAJIACBIHJA
NHXEHEPJIEPAI MATEMATUKAJIBIK JAUBIHIAY

C. C. CarpinTaeBa', M. 7K. Baiicaoa'

! AIMaThI SHEPreTHKA JKoHe OalilaHbIc yHUBEpPCHUTETI, AMaTHI K., Kazakcran

Anoamna. Maxanana KazakcTaHabpl )KaHFBIPTY KaFgaiblHAa KbI3METKEPJICPl KACINTIK aaspiiay
TananTapbl aschlHAA OUTIMII MaTeMaTH3alUsIay pejii TaaKblJIaHFaH. DHEPreTHKana MaTeMaTHKAJIbIK
MOJICTIb/ICY/IIH, MaTeMaTUKAHbIH TYpPJi cajlajapblH KOJJaHy MbIcagapbl KenrtipinreH. «Kacbumy
SHEPTeTHKA/IAFbl TPOEKTUIEP/i Kobajayna, Taljayjga >KOHE ecenTeylne, COHbIMEH KaTap opTypdi
cayajiaFbl HEYKEHepJIep YIIiH OipikTipyIni 6acTtama >KoHe OpPTaK «Til» PEeTiHJe MaTeMaTUKaHBIH MOHI aTar
eTiyeni. MareMaTHKaHbl JKoHE apHaipl moHAepAai ADKBY crymentrepine okpityra MathCAD
OarjapiaMaiblK MAKeTIH HOTWKENl KOJIJAAHBUIATBIHIAFbI aWTBIl OTIIreH. TEeXHHKAJIBIK JKOFapbl OKY
OPBIH/IAPBIH/IA OKBITHUIATHIH MATEeMaTHKa KYPCHIHBIH MAa3MYHBIH KEHEHTY, MaTeMaTHKa MEH apHaibl
MIOHJIEP/IIH apachIHIAFbl THIFbI3 OAMIAHBICTHI OPHATY, OKY MPOIECIHE, MATHCTPIIK JUCCePTALUSIIAp MEH
JTUTUIOM JKYMBICTapbIHJIA KOJAaHOAIbl €CeNTepli SHTi3y KaKETTUIIrH KepceTeli. 3aMaHayu Karjaiia
OKBITYIIBIHBIH ~KapKbIHABl JaMy pPejl MEH HHXCHEPICPIiH ©30€TIHIIIE TYPAKThl JIaMybIHBIH
MAaHBI3/IbUTBIFBI ATAIl KOPCETUITCH.

Kinmmix ce30ep: Oinimai MaTeMmaru3anusiay, MaTEeMaTHKAIbIK MOJECIbACY, DHEPreTUKA,
OarapiaMa’ibIK MaKeT.
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MATEMATHYECKASA NIOAI'OTOBKA MH’KEHEPOB B OBJIACTH
SHEPI'ETUKHU B YCJIOBUAX MOAEPHU3ALIUN DKOHOMUKHU

C. C. Carunraesa', M. K. Baiica;ioBa'

1 o
AnMaTUHCKUN YHUBEPCUTET SHEPIC€TUKU U CBA3U, T. AJ'IMaTLI, Kazaxcran

Annomayus. B ctathe paccMaTpuBaeTCs poJib MaTeMaTH3aIllid 3HAHWHK B CBETe TpeOOBaHUI K
mpo¢ecCHOHANBHON MOATOTOBKE KaIpoB B ycloBUsAX MoaepHu3auun Kazaxcrana. [IpuBonsTcs nmpumepsl
UCIIOJIb30BaHMSl Pa3jIMUHbIX Pa3[e/IOB MATEMATUKH, MATEMAaTH4YE€CKOrO MOJEIHUPOBAHMSA B HEPrEeTUKE.
[lomuepkuBaercs: 3HaYeHWE MAaTEMATUKU JUIsL IOCTPOCHUS, aHAJIM3a M pacdeTa IPOEKTOB B «3EJICHON»
JHEPreTHKE, a TaKKe B KauecTBe OOBEAMHSIONIEr0 Hayala MU OOLIero «sI3blKa» ISl HWH)KCHEPOB
pasnu4HbIX HanpasieHuid. OTMeuaeTcs NPOLyKTHBHOE UCIIONb30BaHUEe porpaMmuoro nakera MathCAD
MpU W3YYEHWH MAaTeMaTHKH M CHEMUAIbHBIX auciuruinH  cryaeHtaMu  AYDC.  VYkaswsiBaercs
HEOOXOIUMOCTb pAaCIIMPEHHs] COJIEpXKaHUs Kypca MaTeMaTHKH, YMTAeMOr0 B TEXHHUYECKHX BY3aX,
YCTAHOBJIEHUSI TECHBIX CBA3€M MEXTy MaTeMaTHKOM M CHEIUAJbHBIMU JIUCLUIUIMHAMM, BKJIFOYEHUS
IIPUKJIAJHBIX 3a/a4 B y4eOHbIM Ipolecc, a TakKe IPU IOATOTOBKE MAarkMCTEPCKUX IUCCEpPTAlUil U
IUIIIOMHBIX pabot. [lomuepkuBaercst Bo3pacraroiasl pojib MPENojaBaTesi B COBPEMEHHbBIX YCIOBUSIX,
BaYKHOCTH MOCTOSTHHOTO CaM000pa30BaHMs HHKEHEPOB.

Knwouesvie cnoea: maremaTtuzalusl 3HaAHUH, MaTeMaTHYeCKOE MOJEIMPOBAHUE, SHEPIreTHKA,
MPOTPaMMHBII TTaKeT.
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MPHTH 27.29.30.41

T. Kanpﬁekon1

' Anvarumckuit YHUBEPCTUTET SHEPTETUKU U CBsI3H, I'. Anmarsl, Kazaxcran
AKCHAJIBHBIE BOSMYIMEHUA METPUKH HIBAPIIIINJIBIA

Annomayus. B craTbe paccMOTpEeHbl akcHajbHble BO3MYylIeHHs MeTpuku llBapummibia.
CymecTByIOT JiBa MOAXOAa K H3YYCHHIO BO3MYILICHHH METPHUKH MPOCTPAHCTBA — BPEMEHH. MOXKHO
W3y4yaTb BO3MYILEHHS METPHUYECKHX KOX(PQHIEHTOB, IOMYyCKaeMble YpaBHCHUSIMH T'PaBUTALHOHHOTO
[OJIs, WJIM MOXKHO H3y4aThb BO3MYIIEHUS BEHJIOBCKUMX M MaKCBEJIOBCKUX CKaJIIPOB,YAOBJIETBOPSIOILUE
ypoBHeHUsIM popmanuizma HeromeHa-Ilenpoysa.

Wzyuas Bo3MymieHHe CHEPUUECKH CHUMUTPUYHONW CHUCTEMBI, MOXKHO OTPaHUYHUTHCSI aKCHAIbHO-
CUMMETPUYHBIMHA MOJIAMU BO3MYILCHHH.

CpasuuBas kodpdunentsr mpu (dt)?, (dr)?, (dq)?, (de)? numeitnpix snementoB (1) MeTpuku
IBapummibaa KoTopasi MoJydeHa B Clydae CTaTUYecKH ceprueckoro moms. A MeTpuka (2) sBusercs
HUCTAIMOHAPHON M HUAKIIMAIEHO CUMMETPUYHOM.

AxcuanpHble BO3MYILEHUS - 3TO BO3MYLICHHUS, Ul KOTOPBIX W, (p M (3 HE paBHbI Hyir0. OHM
YAOBIIETBOPSIIOT ypaBHEeHUAM R, = Ry3=0. Bo3myuieHus, npuBoIslIMe K HE HYJIEBBIM 3HAUCHUSIM
W, (2 4 (3, OIMCHIBAIOT YBJIEUEHUE UHEPLUATIbHBIX CUCTEM OTUETA, T. €. BPAILIEHUE YEPHOU JBIPHI.

Kntoueswle cnosa: rensop, tenzop Puuun, pynkius ['erendayspa.

Mertpuxka IlBapuimnbaa umeeT BUa

d52=(1-¥) (dtz)—% —r2 [ (d6® )+sin?0 (de?) ], (1)

r

rme M — macca Tena.

Pemrenust [lIBapummipaa  sIBISCTCS  CIIEMUANBHBIM, CPEPUYECKH CHMMETPHYHBIM U
CTaTUYECKUM cllyyaeM, 6osiee o0IIero penieHnii moss, JMHEHHbIN 3JIeMEHT KOTOPOTro UMEET BUJ

ds? = e?V(dt?)-e??[dp — wdt — q,dx? — q3dx3]? — e?2(dx?)? — e?*3(dx3)?  (2)

CpasuuBas ko3(puuents npu ( dt)?, (dr)?, (de)? B (1) u (2) umeem

e?V = e, =l—¥ = TAZ, e's = r,e¥=rsinf, w = g,=w3=0, 3)
roe A= r? — 2Mr;
x2=r;
x3=0;
x0=it.
U3 (3) naxogum
“La1-2My L =— Y- M — — i
% 2ln(l " )s 1y 2ln(l " ), ug=Ilnr, P=Inr+Insiné, (4)

1 1
Hyp = TrMz3 = 0,9, = ToMy3 = 0 v ,=ctgb,
92=0, Y0=0.  $9=0. 1, =0, 1, 0. 5)
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Bo3myiienus, npuBoAsMe K HEHYJEBbIM 3HAYCHUSIM BEIIMYUH W, (5, (3, ONHUCHIBAIOT

BBIP@KEHHE YEPHOU AbIphl. OHU YIOBIETBOPSAIOT YPABHEHUSIM
R12=Ry3=0. (6)
rae R12=_%e_2¢_u3 [(e3VH+0Haus Q32)3 - (e3V ey, . Qo2),01=0.
Orcroa, NpUPaBHUBAs K HYJIIO BRIPAKEHHE B KBAAPATHOM CKOOKE, ITOTy4HM

[(e3¥F9-HamHs Qg o=(e3V ¥z - Qy,) ¢ TpomsBens mudbepentEpoBaHye TONTYIIM
CIIE/TYIOIIHE BBIPAXKEHHUS

(B, +0,3-Hp 3z 3) (€3VFITH2THs Qo) ( @3V HITH2THs Qg )=
=300 g iz Hap)e P O Hb2 - Quy) +e3 VT - 0

Jlanee mpeobpa3yeM nociaeHee BEIpaXeHUs: M yauThiBas (4) u (5), momyyum

31.03Q32‘|'Q32329_21”2”3 Q02,0
6Q
3ctg0- st“L =2 =—"Qoz0-

Wi yunteiBast, 4to @, 3=-Q3, NPEabIAYIIEE BHIPAKEHUE NEPEIUILEM B CIEAYIOIEM BHIE

aQsz

4
3ctgd- st“L % " Qo2,0- (7)

Tomoxum

Q(t,r,0)=A - Q2,3Si"39:A5in39(CI2:3 = q3.2)7(q2,3793 " 41 — 432 — 42 * q1)* Asin36. (8)

OTCIO,Z[a oJjryqacm

Q(tr,0)
Q23 Asin30 )
[oacrasnss (9) B (7) nonydyaem
Qer) 19 Qury), . rt
3¢ t 9 Asin30 Aa@ (sln39 )__ A QOZ,O-

[Ipeobpasys, nocneaHee BhIpaKEHUS MOTYUUM

1 aQ r
Asin30 00

*Qoz,0=— :( W2 = q2,0)o0- (10)

AmnonoruuHo npeodpasys ypaBHeHue Rq3=0, umeem

31p+v—y2_#3 31/)—U+,uz_ﬂ3

(e " Q3) =€ " Qoz,o. (11)
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[Tonyuyum
A aQ
= 3 -E=((u'3-q3'0)'0. (12)

r -sinf

Janee cosepiiaem @ypbe npeodpazoBaHue, IpU 3TOM OyJeM CUHUTaTh, YTO 3aBHCUMOCTH
paccMaTpuBaEMbIX BO3MYILEHHH, OT BpEMEHH UMeEET Buj et

[MoacTasnss B npaByto yacTh (10) BMeCTO w U g, Bo3MyIleHHs €%t u Geps NpOM3BOAHYIO
0 TIepeMeHHO t o uHaeKkcy 0 moydum

1

e = () 0) 2 - (6 0) 00
= —{[(e"),0 - €""] 2 —[(eiat) o - 7] o}=—{[ive'*"] ; — [ive'®"] o}={io(e'"") 2 =
[i2- 0% et]} = —[io(e'!) , +0%e'"] = —iow, — 62q,. (13)

AHonornuHo npeodpasys npaByro yacTb ypaBHeHHs (12) momydnm

A Q. 2

- 5 0w, —0°gs. (14)
cin 6

T Sin

Hckmrounm u3 ypaBaenuit (13) u (14) w. Jlng storo ot oboux yacrerr ypaBHeHus (13)
OepeM MPOW3BOAHYIO 1O O W OT 00OMX yacTed ypaBHEHHE OepeM IMPOU3BOAHYIO TIO T, TOTAA
uMeeM

10 109 . 90w _ 504
r4 96 ‘sin36 96 060 0x2 06’
1 9,000, . 0 dw 5 943
sin36 ar(r4 0 105, ar ax3 to or -’

CKJIa/ibIBast 3T ypaBHEHMUS, ¥ YMHOXKas 00e yacty Ha r4sin30, momyuum

300, 1 0Q 2t
669(51113969) o A (15)

rt %Z—Q +sin
B (15) nepemenHsbIe r 1 6 MOKHO pa3ieiIUTh MOJCTAHOBKOM
_3
3 Q(r,0)=Q(r)c,,5(0), (16)
rjae Cl_fz (0) — pynkuus ['erenbayepa.

®yukius [erenbayepa ceszana ¢ pynkiuei Jlexanapa P (0) cootHomennem

d .1 .dpP (9): . 3, d (Plg ) n3 P1ggsinf—cosOP;g
2 (9) sin® d9 (sme) de 9d9 sin@ 0 sin26 -
(PLoo — Prg,ctgd)sin 6. (17)

Tenepp nanmmewm ynkiuro Jlexanapa ot [ = 3
P3(cose)=§(5c:os36-3cos6)

1 HaxouM oT P3(cosO) mpousBoiHbIE TI0 O IEPBOTO U BTOPOTO MOPSIKA
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P; g(cos0)= %(-ISCOSZGSin0+3CSin9),
P; gg(cos0)= %[-15(cos3-2cosesin29) + 3cos8],

IMoxcrasnsas (18) u (19) B (17) nna | = 3 umeeM

2 9 15cos0sin*6.

3+2

Torma nepeobpaszoBanus (16) nmeer Bu
Q(r,0)=15Q(r)cos0sin*0.
[Toacrasmsis (21) B (15) umeem

A 9Q 1 dcosbsin*0

)+15Q(r)sm39 —(Sm3 i
+150 Zcos@sm‘*@ Q(r) =0

157 cosOsm‘*O - (= Y+
JlanbIe, peo6pasys, OTydnM

A4 A 00
A—(= 6r) — 10Q(r)— + 02
Amnanorn4no npeobpasys s | = 4 noxydaum

AL A a0
r4 or

5) 185 ZQ(1)+02Q(r)=0.

0000111251, MO’KHO TTOTYYHTH JJIsT 001Iero |,

d A dQ
dr r% or

) = 12 5QW) 0 Q).

rmep?=n?=>U-1)U+2).
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HIBAPIHIINJIbA METPUKACBIHBIH AKCHUAJIIbI AYBITKYbI

T. KaupGexos'

' AIMaThI SHEpreTHKA KoHe GailaHbIC yHUBEPCHTET], AIMAaThI K., Kasakcran

Anoamna. Maxkanana IIBapiiunib] METPUKACBIHBIH aKCHAIbl AYbITKYbl KapacTbIPbUIFaH.
Herizinme KeHICTIK TIEH YaKBITTBIH METPUKACKIHBIH ayBITKYBIH TEKCEPYMiH €Ki Tocimi Oap. bipiHmii Tocin
OpICTIH I'paBUTALMIIBIK TEHJACYIHACTI METPUKAIBIK KO3()(UUEHTTEPIHIH aybITKy MYMKIHAITIH 3epTTey
JKoHE eKiHmIl Tocia HeromeH-l1leHpoy3 TeHAeYiH KaHaFaTTaHILIpAaThIH Bewnb, MakcBen cKaIspiIapbIHbIH
aybITKYBIH 3€pPTTEY.

Cdeparnblk CHMMETPHUSUIIBI )KYHEHIH aybITKybIH 3€PTTETreH/Ie 0Ch OOMBIHIIA CUMMETPHUSIIBI KYHEHIH
ayBITKYBIH 3epTTEyMEH LIEKTeNce O0Iabl.

Cratukansl cepans cummetpusiisl (1) LlBaprmnbn merpukacsiMeH (2) cTanmpoHap eMec OCh
OoifbIHIIA ~ CHUMMETpHsUIBl  MeTpukanblH  (dt?), (dr?), (d6?), (de?) wmymenepinin  coiikec
KOO(QULEHTTEPI CANBICTHIPBUIBIN, ONAPABIH COWKeC MylleNepiHiH Kod(HUIEHTTEpl apachbiHIaFbl
KaTbIHACTAPbI aJIbIHFaH.

W, (p M (3 MOHJAEpIHIH HOJ eMeC MOHJepiHe COWKeC KeJeTiH aybITKYIbl aKCHAIBl ayBITKY
neiiMiz. byn monzaep Ry, = Ry3=0 TeHneynepin kaHaraTTaHABIPaIbL.

Kinmmik co30ep: Tenzop, Puuun tenzopsl, ['erenbayep GyHKUMSCHI.

AXIAL PERTURBATIONS OF THE SCHWARZSHILD METRIC

T. Kairbekov'

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

Abstract. In the article axial perturbations of the Schwarzschild metric have been considered. There
are two approaches to the study of the space-time metric perturbations. One can study perturbations of
metric coefficients admitted by gravitational field equations or one can study the perturbations of Weyl
and Maxwellian scalars satisfying the Newman-Penrose formalization equations.

Studying the perturbation of a spherically symmetric system, we can confine ourselves to axially
symmetric perturbation modes.

Comparing the coefficients of the linear elements (1) of the Schwarzschild metric, which is
obtained in the case of a statically spherical field, with (dt)?, (dr)?, (dq)? ,(d¢)?. And the metric (2) is
non-stationary and axially symmetric.

Axial perturbations are perturbations for which w, g, and q; are not zero. They satisfy the
equations R;, = Ry3=0. Perturbations leading to non-zero values of w, q, and qs describe the
entrainment of inertial systems of the report, i. e., the rotation of the black hole.

Key words: tensor, tensor Ricci, Gegenbauer function.

60



Becmnux Anmamunckozo ynueepcumema ynepeemuxu u ceazu. Ne 3 (38) 2017

MPHTU 94 (470) "1917"

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

! AJIMaTHHCKMIT YHHBEpCHTET SHEPIeTHKH U CBs3M, T. AnMarsl, Kasaxcran
PEAJIBHOE MECTO " POJIb JI. I. TPOIIKOI'O B PEBOJIIOIINHN

Annomayusa. CraTbs NOCBSILEHA aHAIM3Y BK/Iaga TpOLKOro B OpraHU3aLUI0 IIEPEBOPOTA B
okTs10pe 1917 roga. Tpoukuii B peBOMIOLMHU CHITpAJl HE MEHBILYIO, 4, MOJKET OBITh, OOJBIIYIO POJIb, YEM
B. Jlerun. B 2017 rony ucnonnsierca 100 ner OxTsi0pbekoit peBosmonun. Kak Obl MBI HE OTHOCHIIMCH K
coOBITHAM Tex manmekmx mHeit 1917 roma, Te 10 gHE#H Ha camMoM Jene «moTpsAciTd Mup». HeratmBHOE
OTHOILLIEHHE K PEBOJIIOLUM CBSI3aHO C TEM, YTO OHA IIPUHEC]Aa HAcWiIMe, KpOBb, OIPOMHBIC JIIOJICKUE
norepu. Besikasi peBoJIoNys aBTOPUTApHA, OHA POXKAACTCS B pe3yibTaTe Teppopa U ACPIKUTCS Onaroaapst
TEppopy.

[IpourpaB U. Cranmuny 0opbOy 3a Bimacts, JI. Tpormkuii Obu1 oOpedeH Ha JXKYTKOE HaKa3aHHE —
3a0BeHHE ¢ KJIeHMOM Bpara, npeaarens u inuoHa. Ha ¢espanbscko-maproBckom 1937 roma [lnenyme
LKBKII(6) Tpouku3m ObLI MpencTaBIeH KaK «orojireias OaHga BpeAWTENeH, MIMHOHOB M YOMHI.
CrepeoTunsl MPOLLIOrO CUIbHBI U CETOHSL.

Knrouesvie cnosa: Ghespanb, peBOIOLMS, COIIATHI, IAPTUs, 100€1a, HAPO,.

deBpasibcKasi PEeBOJIIOIUS — TOJHAs HEOKUJIAHHOCTh JaXKe HJIsi TeX, KTO JOJITUE TOblI
TOTOBWJI, TMOATANIKKUBAN ee. B CTONMIy crenriy OTOBCIOAY: M3 TIOPEM M CCBUIOK, SMHUTPALIHH.
Bcrony BocTOpr u pamocth OCBOOOXKIEHUS, Halexkaa Ha OOHOBIEHHE. M3 pEeBOFOIMOHHBIX
nunepoB nociie gojarux 10 jmer smurparuu JI. Tpoukuid Bo3BpaTUiICsS OJHUM U3 NociaeaHux. Ero
BCTpeUaeT BOCTOpXeHHass Tonmna Ha @OuuinsHackoMm Bok3ane. M. C. VYpuukuil npousHec
HEeOOJIBIIYI0 TPUBETCTBEHHYIO peub. JI. Tpolkuili HEMPUBBIYHO MONYAIHUB, XMYPO OCMATPUBAET
PACKMHYBIIIYIOCS TIEpeJ HUM TAHOPAMy CTOJHIIbI, TJI€ OH KOTJAa-TO BO3IJIABIISUT BBICIIHI
peBomoninoHHbINA oprad — [lerepOyprckuii CoBer. O Tex TepoUYECKUX THSAX MOMHST U MHOTHE
coOpasImecs 371ech Ha MPUBOK3AIBHOM 110mau. Boctopkennsie arutoaucMenTsl. Ho Tpoukuit
HUYEro HEe TOBOPUT, EMY €IIIe HaJJ0 CaMOMY Pa300paThCsi B CUTYallMH U IPUHSTDH PEIICHUE.

OcraBuB ceMbio B «KHEBCKMX HOMEpax», OH cpa3y ke oTmpanisercs B CMOJIbHBIN, T
npoxoqumu 3acefanusi [lerporpanckoro Cosera. Kak um3BectHo, GompmmHCcTBO IleTpocoBera
COCTaBJISUTM MEHBIIIEBUKH W JCEpPhl, OOJBIICBUKOB-ACIYTaTOB ObLIO Bcero okono 10%.
[TosiBnenue JI. Tpoukoro Ha 3aceaHud OBLJIO BCTPEUEHO TOBOJBHO MPOXJIAIHO, MOCKOJIBKY HU
MEHBIIICBUKN, HH OOJIBIICBHKU €€ HE 3HAIW, Ha YbeH CTOpPOHE OH B JIAHHOE BpeMS.
[Ipeacenarens Cosera H. C. Uxenaze — oAMH U3 JIUAEPOB MEHBILIEBUKOB U CTApblid 3HAKOMBIH JI.
Tporkoro, mMpousHeC KOPOTKYIO MPUBETCTBEHHYIO PeUb M MPEIJIOXKUI, YYUTHIBASK MPOIILIbIC
PEBOIIOIIMOHHBIE 3aciyru, u3bparh ero B coctaB Mcmomkoma CoBeTa ¢ coBeHIaTeNbHBIM
rojocoM. I[IpuctpouBiIncy Ha CBOOOJHOM CTYyIe rae-To cOoKy, TpouKuil BKIIIOUMICS B paboTy.
Ero mompocwnu BBICTYNHTH, HO OH OrpaHHumiIcs oOmmmu ¢pazamu. OH HE 3HAET TEKyIIeH
CUTYyaIlH, OOUTCS B CTOJIb OTBETCTBEHHBI MOMEHT OIIMOUTHCS, TTOITOMY BEIET ceOsi KpaiiHe
ocTopokHO. M TeM He MeHee y Hero BbuieTena ¢pas3a, cpa3y e HacTOpOKHBINask Bcex: Poccus
OTKpbUIA «...HOBYIO 3TIOXY, 3MI0XY KPOBH U Keye3a, 00pp0y Oosbllle He HAIMi IPOTHB HaLUH, a
00prOy YITHETEHHBIX KIIACCOB MPOTHUB MpaBuTeneit» [1:45-46]. 31o ObLT mpsIMON BbIMAl IPOTHB
noMTHKY «BoitHa 10 moOeTHOTO KOHIIa.

bbITh MOXeT, BOEpBbIE OH OKa3ajcs B MOJHOM HEBEACHUH, OH HE BJIAJEET CUTyallUel u
BBIHY)KJICH IUIECTHCh B XBOCTE COOBITHI. EMy HUYero He ocraercs, Kak B3BEUIMBATh W
OLICHUBATh BO3MOXXHOCTH OOJIBIIEBUKOB W MEHBIIEBUKOB. K ero mpuesay Bce KpYIHBIE
JOJDKHOCTH OBUTM YK€ 3aHSIThl, BAKAaHCHM, KaK TOBOPUTCS, HE OCTajgoch. He 3aHATHIM OBLIO
pykoBoACTBO MexkpallOHHOW opraHu3aimeil, kotopas Obuia co3mana emie B 1913 romy ans
O00pBOBI ¢ MEHBIIIEBUKAMHU-000POHIIAMH, UX TTO3UIIMN OBLIU JOCTATOYHO OJIM3KH OOJIBIIICBHKAM.
B wMmexpaiionke cocrosiin MHorue apysbs Tpouxoro: B. A. AnroHoB — OBceenko, M. M.
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Bonopapckuit, JI. 3. Manyunsckuii, A. A. Uodde, A. B. Jlynauapckuii, M. C. Ypunxkuii, K. K.
FOpenes u np. JI. Tpoukwuii cpaszy e oka3aics B pyKOBOJSIIEM SAPE MEKPANOHLIEB U MBITACTCS
HaJaJUTh CBSI3U C MPEJCTAaBUTEISIMHU JIEBBIX mapTuil. OH MmocemaeT peakini pajauKalbHBIX
razet. B pemakumu razersl «HoBas xu3Hb» BcTpedaercs ¢ ee uznparensiMu M. T'oppkum u H.
CyxanosbiM. [ToOwiBan B razere «llpaBma», rae BrmepBbie MOCHE AOITONW Pa3IyKH BCTPETUIICS C
B. W. Jlenunsim, I'. 3unoBseBbiM U JI. KameneBbiM. BcTpeua mpoiia X0g04HO, €I1€ CBEXKHU
OBLIIM paHbl HEJABHUX MOJUTUYECKUX YKOJIOB. Cepbe3HOro pa3roBopa He MOJIy4YHIIOCh. JITO U HE
YAUBUTEIBHO, HAKONIUBIIMHCA HETaTUB MPEOAO0JeTh 3a 1-2 BCTpeun HEeBO3MOXKHO. K ToMy ke
00e CTOPOHBI SICHO JaJM IMOHATH APYr JAPYTY, YTO HE COOMpAIOTCS MEHSATh CBOM HJICHHBIE
MO3UIMH, BbICKA3aHHbIE 70 peBodonuu. Ho yxke He SBISAIOTCS MNPOTUBHUKAMH. ITO
00Ha1exKUBao 00e CTOPOHBHI.

A B 3TO BpeMs cToiMIla ObUIa paciBeYeHa KpacHbIMU (raraMu M TpaHCIIOpaHTaMH,
Oypiuiia B BUXpE JIEMOHCTpAlMidi 1 MUTHUHTOB. Peun v mpu3bIBbI TYT U TaM — Cpesia, B KOTOPOH
JI. Tpoukwuit yyBcTBOBaN cedst, Kak prida B Bojae. Mms Tpoukoro y Bcex Ha ycrax. DTO repoi
pesommorin 1905 Toma, 3TO Y3HHMK aHrimWiickoro nareps B Kaname, koToporo Omaromaps
BCEHAPOJHOU TMOIepKKe ocBoOouau. Tenepb — 3T0 Hapoaubeiid TpuOyH! Ero 3Hart Bce, yero
He cKaxellb o0 B. JIeHnHe — 3aTBOpHUKE, KOHCIMPATOPE U, BOIPEKHU MO3JIHUM NPUIUCKAM, HE
oparope. Jla m uucto BusyasnbHo B. Jlenun cunpHO ycryman JI. Tporkomy c ero sddexrHon
BHEITHOCTBIO, 3JIETAHTHOM OJI€XK/10M, CHUJIbHBIM ITOCTABJIEHHBIM T0J0CaM, SIpKOH peublo U T. J.
Bot kopoTkoe BoickazbiBanue M. C. Ypurkoro (0ymaymero meda [lerporpaackoro UK): «Bor
IpUILIa BEJIMKasi PEBOJIIOLUS, M UYBCTBYETCS, YTO KaKk HU yMeH JIeHHH, a HAUMHAET TYCKHETb
psanoM ¢ renuem Tpouxoro» [2:347].

Cunrtaro HEOOXOIAUMBIM MPUBECTH €IIle OAHY MPOCTPAHHYIO IIUTATy. JTO XapaKTEPUCTHUKA
A. B. Jlynagapckoro — BbIIAIOIIErocs MyOIUIUCTa, IJIAMEHHOT'O 0paTopa, YelloBeKa ¢ MOUCTUHE
SHIMKIIONEINYECKUMU 3HAHUSMU: «[ JTaBHBIMU BHEIIHMUMH JapOBAHUAMH TPOIIKOTO SIBIISIFOTCS
€ro OpaTOpPCKW Jap M ero mucaTeNbCKuil TanmaHT. Sl cumtaro TpomKoro eaBa M HE CaMbIM
KPYIHBIM OpaTOpOM HAIIEro BpPeMEHM. S| ciblllall Ha CBOEM BEKY BCAKHX KpYHMHEHIINX
napJaMeHTCKUX M HapOAHBIX TPUOYHOB COIMAIM3Ma U OYE€Hb MHOTO 3HAMEHHUTHIX OpPaTOPOB
Oyp>Kya3HOro MHpa M 3aTpyAHHIICS Obl Ha3BaTh Koro-inbo u3 Hux, kpome JKopeca (bebens s
CJIBIIIAT TOJBKO CTAPUKOM), KOTOPOTO S MOT OBl TOCTABUTH PSIOM C TpOLIKHM.

DddekTHas HAPYKHOCTh, KpacwBas IMUPOKAs J>KECTUKYIALHS, MOTYUYHH PHTM pEUH,
TPOMKHUH, COBEPILIEHHO HE YCTAIOUIMI TroJIoC, 3aMedarenbHas CKJIaJHOCTb, JHUTEPATYPHOCTH
¢dpa3el, OOraTCTBO 00PA30B, Krydas UPOHUS, AP 1adoc, COBEPIICHHO UCKIIOYUTEIbHAS,
MOMCTHUHE JKeNie3Has M0 CBOEH SICHOCTH JIOTMKAa — BOT JIOCTOMHCTBA peud Tporxkoro... S Bugen
Tpornkoro rosopsium 1o 2,5-3 yaca nepes; COBEpIIEHHO O€3MOJIBHOM, CTOSIILIEH MPUTOM XKe Ha
HOTax ayauTOpHell, KOoTopas KakK 3auapoBaHHas CHyllanga 3TOT OTPOMHBIN IMOJUTUYECKUI
TpakTar... Tpoukwil OJHY M Ty K€ MICI0 KAXKIBIM pa3 NPENOJHOCUT B HOBOM OJCSHUM...
Tpoukuii — Benukuid arutatop. Ero crarbu W KHUTH MPEACTaBISIOT COOOW, TaK CKa3aTh,
3aCTBHIBIIYI0 PEUYb - OH JIUTEpaTypeH B CBOEM OpAaTOPCTBE W OpaToOp B CBOEH JuTEparype»
[3:348].

JI. Tpoukuii BHOBB B I'yllle COOBITUIN, OH MO-TIPEKHEMY SHEPIHUEH, JIeATeleH, OeccTpallleH.
C paccBeTOM OH YK€ Ha HOrax, LEJbIMA JHSMM >KUBET MOJUTHUKOW: MHUTHHIH, BCTpPEYH,
3acelaHusl, BBICTYIUICHHs. YKe B Hadase Mas 1917 roma oH ycmenm OCMOTpeThes,
COPUEHTUPOBATHCS, OLEHUTHh MAPTHH U UX JUIAEpOB. [103WIMKM MEHBIIEBUKOB OOHAICKHUBAIOT,
oHM B OosbinHCTBE B [leTpocoBeTe, oHM B cocTaBe BpeMeHHOro npaBUTENbCTBA, OHU CTOAT 32
pedopMBbI, a HE 3a PEBOJIOLNIO U KpoBomponuTue. Kak mokaszano Bpems, Takoi MmyTh ObLT HE
MeHee, a Oosiee mpeanouTuTenbHee. IToro Tpoukuil He MpUeMIIeT, OH TOJIBKO 3a PEBOJIOIHIO,
npuueM He Toinbko B Poccum, HO u mo Bceil mianere. [loaToMy emy Oobllie MMIIOHUPYIOT
OOJIBITICBUKH.

Jlerom 1917 rona JI. Tporkuii ObUT HACTOJIBKO BECOM B MOJUTHKE, YTO MOT MEPEBECUTH
m00yI0 Yalry BeCOB B MMOJIb3Y TOW win nHOHM ¢pakuuu. Ho on 6outcst ommoOuThbes. UMeHHO ATUM
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o0BsicHsieTcst ero commxkenne ¢ JI. KameHeBbIM, KOTOpBI OBLI JKEHAT Ha POJHON cecTpe
Tpouxoro — Onwre bponmreitH. Tpoukuii HUKOTIa HE OBUT OJIM30K K CBOEMY POJICTBEHHHUKY,
Oosiee TOro, y HUX HENPHUI3HEHHbIE OTHOLIEHHs, HO TOT Oin3ok K B. Jlenuny, a emy HyXHa
JIOCTOBEpHas HHQOpMaIIHs: 4TO JyMaeT 0 HeM, Kak oreHuBaet ero B. Jlenun. B 310 ke Bpems B.
JlenuH BHHUMAaTeNnbHO ciIeauT 3a BceM, 4yTo npeanpunumaer JI. Tpouxuii: 3a ero pedamu,
CTaTbsiMU, moBefeHueM. B. JIeHMH — Npu3HaHHBIA JTUAEP CaMOW pagUuKAIbHOW MAapTUHM, OH
yBEpEH, uTo Poccum CTOUT nepen KpymHBIMU COLMAIbHBIMM TOTPSICEHUSMHM, OH HE HaMEpeH
YIIyCKaTh YHUKAJIbHOW BO3MOXHOCTH 3aBOEBATh BJIACTh. EMy O4€Hb XOU€TCs MPUBJIEYb HA CBOIO
CTOpOHY TakuXx TsbKenaoBecoB, kak [. Ilnmexanos. FO. MaprtoB u JI. Tpoukwuii. Hagexnasl Ha
MIPUBJIEYEHUE TMEPBBIX JIBYX KaK-TO Cpa3zy OTHAJM, CIMIIKOM CHUJIbHBI ObUIM MPOTHUBOpEUHs. A
BOT Ha cOymkeHue ¢ TpOLKUM OCTaBallUCh CEephe3HbIE IMIAHCHI, U JICHMH KaTeropuyecku He
XOTeN UX YIycKaTh, CIUIIKOM BECOMOU Obljla HAMEUEHHas! 11eJb.

[Tocky KOHTaKkTOB CIIOCOOCTBOBajla M3MEHHUBLIASICS IOJUTUYECKAss CHUTyallUsli KakK B
Poccun, Tak W Ha MeXIyHApOOHOW apeHe. A OHa, B CBOIO Ouepellb, OOBEKTHBHO Bela K
M3MEHEHHUIO CTPATErnYecKuX 3ajad, CTOSIBIIMX IEpe]l PEBOJIOLMOHHON colMa- AEMOKpaTHEH.
YcTaHoBUBIIIEECS B CTpaHE JABOEBIACTHE ObUIO XPYINKUM U MIATKUM. BpeMeHHOe mpaBUTENbCTBO
ObUTO «snacmouio Oe3 cunvly, a llerporpaackuii Coer «cunoi 6e3 eracmuy. VI Jleann u JL
Tpoukuil cuuTanu, 4To «cuay» HaAO NONOJIHUTH «81aACmbio», T. €. IPOBECTH HACHIbCTBEHHYIO
peBomronrio. Cama mobena DeBpaibCKOW PEBONIONMM CHUMAla JIAaBHUE CIOpBI 00 3Tamax
PEBOIIIOLIMM, O €€ MEepPClNeKTHBaX W IBMXKYIMX cuiax. OTHBIHE, Tak CUMTAIM o0a Juaepa,
poccuiickasi pEeBOJIIOLMS, BO-NEPBBIX, MOIJIAa Pa3BUBATHCA TOJIBKO JIMIIb KaK PEBOJIOLUS
colagucThuueckas. Bo-BTopbIx, B ciyyae ee modenbl oHa JOHKHA ObUIa IepepacTd B MUPOBYIO
WIK N0 KpailiHell mepe B oOleeBpornelickyto. TakuM oOpa3oM, TEOpEeTHMUYECKHE pa3HOIJIacus
ucyeprnansl, o0Ias 1enb eauHa, o0a HaMepeHbl UATH AJIA €€ JOCTHKEHHS M0 KOHIA. TakoBa
He3bI0JIeMasi OCHOBA CKJIaJbIBAIOIErocs coro3a AByX auaepoB. JI. Tpoukuit yerymaer Ne 1 B. 1.
JlennHy, a caM OTHbIHE cTaHOBUTCS Ne 2 B 006oiiMe OONBIIEBUCTCKUX BOXICH. «J[r000BHUK
PEBOJIIOLIMMY TOTOB MTOKEPTBOBATH BCEM PaJii CaMOW PEBOJIIOLIUU.

Koneuno e, 3TOT cor03 cKIaibiBajcs HenmpocTo. Hagamo cOMMKEHUIo MOoNoXuiIa
[Terporpaackas ropojackas kondepenius Mexpaitonnoi opranuzanuu PC/IPII, cocTosiBiiasics
10 mas 1917 rona. Ilepseiit mar caenan B. WM. JIeHWH, KOTOPBIN NpeIIoKWI MexpaloHIIaM
oObeuHeHne ¢ OonpleBMKamMu. B kadecTe mepBoro mara B. V. JlenuH npeiarain BBECTH 1O
OJIHOMY TMpEACTaBUTENIO «MEKpaloHKH» B peaakuuto «lIpaBap» u 2 mnpexacraButeneil B
komuccuto no noaroroske VI cvezpa PCIPIL. Oter Tporkoro Obul KpaiiHe HEKOPPEKTHBIM.
OH TpeboBan «pa30ONbIICBUYEBAHUA»  OONBIIEBUKOB, MPHU3HATh OIIMOKHA  «CTaporo
OOJbIIEBU3MAY), OH COTJIAIIAJICS CIUTHCS TOJIBKO C «OOHOBIEHHBIM JleHWHBIM»d. M TONBKO
tepnenue B. W. JleHnHa, KOTOpBINA cuWTajng, YTO «UIrPa CTOUT CBEY», CIACIO IOJOKEHHUE.
[TonagoOunock aBa mecsia, 4To0bl TPOIKUI CHSJI CBOM TPETEH3WH M 0€30TOBOPOYHO, 0€3
BCAKHUX BCTPEUHBIX YCJIOBHUI Iepeliesn Ha CTOpOHY OousblieBukoB. Ho OH He oTka3zaics U OT
CBOETO JIETHUIIA — «[IEPMAHEHTHOMN PEBOIIOLIMMU». DTOTO OT HETO HUKTO U HE TpeboBa!

[epexon JI. Tporkoro, 6€3yci0BHO, YCHIINI MO3UIMH OOJIBIIEBUKOB, CTATU HAJA)KUBATHCS
ero otHomeHus ¢ B. U. Jleaunasim. «OTHOmeHune JleHwHa, - mo3ke BCIIOMHMI TpPOUKHH, -
IIPOXOJWIIO YEPE3 HECKOJIBKO CTaJAuW. JIEHMH BCTPETHSI MEHsS CIAEPKAHHO M BBDKHUIATEIBHO.
Wronbckue nuu Hac cpazy cOmusunu. Korma s, mpoTuB OONBIIMHCTBA PYKOBOISIINUX
OO0JIBIIIEBUKOB, BBIIBUHYJI JIO3YHI 00MKOTa MpeAnapiaMenTa, JIeHHH nucai U3 CBOero yoexuina:
«OopaBo, T. Tpoukwuii!» [4:61]. bes mnepenprmku JI. Tpoukuii akTUBHO BKJIIOYACTCS B
dbopmupoBanue Oyaymieit apmun peBomonnu. OH u, moxanyii, A. B. Jlynauapckuii 6e3 ycranu
aruTHUPYIOT Be3Jle: B apMENCKUX Ka3apMax M MaTPOCCKUX KyOpuKkax, Ha ¢abpukax u 3aBojiax, B
CTYACHYECKHX ayIUTOPUSX, Pa3IMYHbIX che3fax U cobpanusx. Ocodbim ycnexom JI. Tpouxwmii
MOJIB30BAJICSL CPEAM OTPOMHOM MacChl IOJyaHApXUCTBYIOLIEH Macchl MaTrpocoB bairniickoro
¢ota. Poccuiickuit (hi0T NpakTHYECKH HE y4aCTBOBAI B OOEBBIX ACUCTBUAX | MUPOBOil BOWHBI,
MOATOMY OTPOMHAsi Macca 3JI0POBBIX JIIOJIeH, CKOMMBIIMXCS B MOpCKOW 0Oaze Kponmranra,
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U3HYPEHHBIX MHOTOJIETHUM O€CIUIOAHBIM Oe3/eibeM YK€ Tauiaa B ce0e B M3BECTHOM CMBbICIIE
OTpoMHYI0 omacHocThb. HyxHa Obuta HeOombInas uckpa, a Tpoukwii W3 Hee pa3ayi B Hadale
daken, a MOTOM M OTPOMHBIA TOXAap PEBOJIOLMHU. YMeno neiicTBys uepe3 marpocos Il
Jei0enko, H. MapkuHa, OH BJOXHYJI )KM3Hb B TaKyHO OpraHu3aiuio, kak LleaTpobant, kotopas B
OKTSIOpbCckHe AHU BHIAEIUT 10 ThICAY aKTUBHBIX IITHIKOB, CIIOCOOHBIX CHIJION pemiaTh J0ObIe
3amaun. K atomy Hamo 1006aBuTh 3HEprudHyro padoty Tporkoro cpenu Boiick [lerporpaackoro
BOCHHOT'0 TapHHU30HA, Ha 3aBojax U (aldpukax co3matorcs KpacHorBapaelickue IpyKUHBI, HIET
MaccoBOE BOOPYKEHHUE Hapoa.

Bo30yxneHHast 10 KpailflHOCTH TOJIIA >KaXJIET HEeIOCPeACTBEHHOro neiicTBus. B cromuie
OpPraHM3yIOTCSI MAacCOBBI€ CTauKM W 3a0aCTOBKM Ha NPEINPUSTHUSIX, MAacChl HEIOBOJIbHBIX
BBIBOJAT Ha ynuuy. JlemoHcTpauuu mnoj jo3yHramu «Bces Bmacte Coseram!», «Jlomnoit
UMITEPUATTUCTHYECKYIO BOMHY!», «8 "acoBoW pabouuii JAeHB!» 3amOHSAIOT YIHIBI CTOJIMIIBI, B
Hayaje MIoHs B HUX ydacTByeT 250 Tbic. yenoBek. [log BUIOM OXpaHbl JEMOHCTPAHTOB B TOJIIIE
MOSIBIISIETCS.  BOOPYXKEHHBIE IIOJU. DTO CBOEOOPa3HBbI CMOTP TOTOBHOCTH CHUJ PEBOJIOLIUU.
Bropast BomHa nemoHcTparuii oxBateiBaeT [lerporpan. 3 uronst 1917 roga, koraa OONBIIEBUKA
BbIBesid 500 ThIC. yenoBek. B 1menom 3To ObUIO0 MUPHOE IIECTBUE, HO OHO YK€ COMPOBOXKIAIOCH
BOOPYKEHHBIMU CTOJIKHOBEHMSIMHM, KOTOPBIE IPHUBEIHM K YEIOBEYECKUM IKEPTBAM. YIIMYHBIE
Oecriopsinku Janu BpemMeHHOMYy MpaBUTENbCTBY HEOE30CHOBATEIbHBIM MOBOJ OOBUHUTH
OOJIBIIEBUKOB B IOATOTOBKE BOOPYKEHHOI'O I€peBOpOTAa. B mnedarn mNosSBUINCH IIEpBHIE
nyOIMKaIuu 0 ToM, 4To B. JIeHuH siBisieTcss HEMEIKUM IIMHOHOM M IO 3aJlaHuio ['epMaHCcKoro
lenmtaba pazBanuBaer Poccuro m3HyTpu. Hawanmoch mpecienoBaHue OONBIIEBUKOB, IMOAMUCAH
opaep Ha apect B. Jlenuna, I'. 3unoBbeBa u JI. Kamenena.

Bompocer nmuuno# 6e3omacHocty i B. JlennHa ObLIM Beeraa mpessiiie Bcero. [loatomy
oH BMmecTe [. 3MHOBBEBBIM CHENIHO TMEpellesl Ha HeleranbHoe mnosioxkeHue. I[lomuTuky
OomnbieBukoB pe3ko ocynui Ilerporpanckuit Coser. ['azera «M3Bectus» 6 utons 1917 rona
nucana: «Yero ke AOOMINCH NEMOHCTPAHTBHI 3 U 4 HIONS U WX MpHU3HAHHBIE O(QUIIHATbHBIE
pykoBogutenu - OonbmieBuku? Onm mobmnuck tubemu 400 pabGouwx, COJIaT, MaTpOCOB,
KEHIMUH u jAered... OHM AOOMIMCH pasrpoMa W orpablieHus psfa 4YacTHBIX KBapTUp U
marazuHoB. OHHM JOOMIIMCH pacKoja, HApyIICHUsS TOTO eIWHCTBA PEBOIOIMOHHBIX JCHCTBHUMA, B
KOTOPBIX 3aKJIFOYAETCS BCS MOILlb, BCSI CUJIA PEBOIIOLUU. .. B 1HM 3-4 U015 peBOIIOIMN HAaHECEH
cTpalHblid yaap». Monbckue coObITUS MTOKa3alu, YTO OONBIIEBUKH HE OCTAHOBSTCS HHU HEpPE]
YyeM.

[TpakTHuecku Bce MoaUTHUECKKUE MapTuu Poccun ocynuian GoJbIIEBUKOB U UX jaujaepa B.
Jlennna. B Takoii 00cTaHOBKE BCTaTh HAa €ro 3alUTy OBbLIO CBUIETENHCTBOM OOJBIIOTO
MY’KecTBa, U TpoLKuii MPOJAEMOHCTPUPOBAI €ro A0cToiHO. 13 utonst 1917 roga on myonukyeT B
razere «HoBass XU3HB» OTKpPBITOE NUCBMO BpeMeHHOMY MpaBUTENbCTBY, B KOTOPOM
ONpPOBEPraeT CIyXu O cBoeM «oTpedeHun oT B. Jlenmna» u tpedyer, 4TOoOBI M €ro ums
BKJIIIOUMIIM B opaep o0 apecte, YTO OH LEIMKOM Ha CTOpOHE OOJbLIeBHKOB. Bo MHOrmx
nyOIMYHBIX BBICTYIUIEHUSX Tpoukuil sipoctHo 3amuuiaer Jlennna: «Tenepp Beskuil cuutaer
HYKHBIM BCaJIUTh HOX B CIUHY JIeHWHA M €ro apy3ei, HO TOT, KTO TOBOPUT, 4YTO TOB. JIeHHH
MOYET OBITh HEMEIIKMM areHTOM, TOT — HeTos1i» [5:171].

Eme 2 wtona 1917 roma II Ilerporpanckas ropojckas koH(pepeHuus MexpailoHHON
OpraHM3aly NpUHsJa perieHre 00 00beJMHEHUH ¢ OOJIBIIEBUKAMU, /IBa «MEKPaOHIa» BOLUIN
B coctaB Oproiopo nmo mnoaroroBke VI cweesma PCJIPIL. Tporkoro Ha3zHaumiIM Ha Cbhe3Jle
JOKJIaTYUKOM IO TeKyleMy MoMeHTy. Ho npuHsATh yuacTue B paboTe cbhbe3aa He cMOT: 23 Hroiis
1917 rona on Obl1 BMecTe ¢ A. JIyHauapcKkuM apecToBaH U MOcakeH B 3HaMeHuThe KpecTsl. 910
ObL1 ero Tperuil TrOpeMHbI cpok. Ho M Tam OH He mpekpamiaer CBOEW PEBOIOIMOHHOM
aKTUBHOCTH. Temneppb OH JINIIEH BO3MOXHOCTH BBICTYIIATh IEPE] MacCcaMH, HO 3TOT HEJOCTAaTOK
OH C JIMXBOM KOMIIeHcHpyeT myOnuuuctukoid. OnHa 3a JApyroil B raserax MOSBISIOTCS €ro
ctarbu. B Kpecrax Tpornkuii Hanucan aBe paboTel: «UTo ke aanbiine (MTOTH U MEPCIIEKTUBBI)» U
«Kornma ke konen mnpokisitod OoitHe?». O0e OpOoIIophl TMOCBSIICHBI aHAIW3Y TEKyIen
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CUTYyallUH, PACCTAHOBKE KJIACCOBBIX CHUJI U MepcreKkTuBaM peBoironuu. Ocodoe BHUMaHUE ObLIO
YAEJIEHO JIMKBUJALMU JIBOEBJIACTHS B CTPAaHE, KPUTHUKE 3CEPOB M MEHBIIEBUKOB, UX TaK
Ha3bIBAEMOM «COTJIAlIATEeNIbCKON moauTuku». llomynsprHocts Tpomkoro BbIpocia HACTOJBKO,
yto B aBrycre 1917 roma nHa VI cwe3ne ero 3aouno mszbpamu B coctaB LK, mpuyem uz 134
JIeJIeraToB Ccbhe3/a 3a Hero mnporojiocoBaio 131. Tem BpemeHeM pEBOJIIOLIMOHHAS BOJHA C
KaxapIM gHeM Hapacrtaer. [locne pasrpoma Tak Ha3zbiBaeMoro «KOpHHIIOBCKOro MsTEXa»
BpemenHOe mpaBUTENHCTBO IO JaBICHHEM Macc ObUIO BBIHYXKACHO 2 ceHTsaopst 1917 romy
BBIIYCTUTh M3 TIOPbMBI TPYNIYy 3aKkItouYeHHBIX. Tporkuii BMecte ¢ KameneBbiM, KosonTaid,
JlyHayapckuMm U Jp. BBIILIEN U3 TIOPbMBI.

DT0 emie pa3 HArIAAHO TOKaszalo ciaabocte Bpemennoro mpaBurtenscTBa. ['enepan A. C.
Jlykomckmii (Hay. mTaba mpu BepxoBHOM TriiaBakoMaHayomeM) BcrnomuHal: «K obmemy
BO3MYILIEHHIO, BpemeHHoe  MpaBUTENBCTBO  NPOSBUIO  ceds  1Ocie  IMOAaBIICHUS
OOJIBIIIEBUCTCKOTO BBICTYIUIEHUS! MPECTYMHO ciabo. JIeHnHy, KOTOPOro MOXKHO OBLIO JIETKO
apecToBaTh, AU BO3MOXHOCTb CKpBITbCA. ApecroBaHHoro Tpoukoro (bponmreitna) mo

NpUKa3aHui0 BpeMeHHOro MpaBUTENbCTBA M3 TIOPHMBI OCBOOOAMIHM... M UM ObLiIa
MpeIoCTaBlieHa BO3MOHOCTh BHOBb HauaTh B [leTporpaze u apMun pa3pymuTeabHyto padoTy»
[6:133].

W Takas «pazpymmmTensHas pabora» emle 0Oosee ycuinuiach, OONBIIEBUKH HACTOMYMBO
BBIOMBAIM OCHOBHBIE TOANOPKH, Ha KOTOPBIX JAepikajach ummepusi. VX JIO3yHTH TPOCTHI U
nmoHATHEL: «/loyol BolitHy!», «Mup Hapomam», «3eMiI0 — KpecThbsiHaMmy, «DadpUKu U 3aBOJIBI —
pabounm», «CBOOOAY M paBHONpaBHE — >KCHIIMHaM» W Jp. OXBaueHbl NMPAKTUYECKU BCE
ColLIMaJbHBIE CJIOW HACEJIEeHHUS, YTO CaMo MO ce0e CTaBUT MOJ] COMHEHHUE MPOJIETAPCKUN XapaKTep
Oyaymieit peBoytoLUMU. BoJbIIeBUKH pa3BepHYIN HEOBIBATYIO DPa3bICHUTEIbHYIO padoTy B
Maccax. Takol HacTymaTenbHOH, arpecCMBHOM MOJUTHKM HE CyMesa pa3BEepHYTh HHM OJIHA
naptusi. VX arutatopbl TOBCIOy: Ha ChE3AaX IIOJKOBBIX U (PPOHTOBBIX KOMHTETOB,
PO COIO3HBIX U KEHCKUX OpraHu3aluid, 0€3aIKOTONIbHBIX 00IIECTB U T. 1. VI B 3TOM HeManyio
ponsb ceirpan JI. Tpoukuid.
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JI. TPOLKUIATH PEBOJTIIOLASIAFBI IIBIHABI POJII MEH OPHBI

H. P. I:xar¢papos’

! AsMaThI SHepreTHKa XxoHe GainaHbIc yHHBepCcHTeTI, Avartsl K., Kasakcran

Anoamna. Maxana Tponkuiinin 1917 >XbUIFBI TOHKEPICTI YHBIMIACTHIpyFa KOCKAH YJIeCiHE
apHayFaH. TpoIKuid peBOIOIHS Ke3iHAe a3 pejl aTKapMmaraH, MyMKiH oi B. . JIeHnHHEH 1e¢ MaHBI3IbI
pen atkapran mbirap. 2017 xbeutel Kazan tenkepiciae 100 kbt Tomansl. Kannait keskapacta Oolicak Ta,
coxt 1917 xeuraerH 10 KYHI IIBIHBIHAA @ «OJIEMII AYP CUTKIHAIpAi». BYTiHT1 KYHTI peBOIONHSFa JeTeH
HETaTUBTIK KO3KAapac 30PJIBIK-30MOBUIBIKKA, KAaH TOTICKe, CAHCHI3 alaM INbIFbIHBIHA OaiimaHbIcTh. Kes
KEJIT'eH PEBOJIOIIHSI aBTOPUTAPIIBIK, OJ1 TEPPOP/IBIH apKACKIH/IA TYabl, TEPPOP apPKbLIbI OMIIIK OpHATAIBI.

bunix ymin kypecre M. CranunHen xeHimin Kanrad JI. Tpoukwii skaH TYpLIIrepiiK >kKa3aHbl
KeTepyre MXOYp OOJIBI — aThl HKOWBUIBII, XaJIbIK Kaybl, CATKBIH, IIMHOH JereH TaHOa Oackimanpl. 1937
*bUTFBl aKnaH — Haypbi3 BKII (6) Ilnenymaa Tpoukusmre Obutail nen cumnarrama Oepinai «Kanimep,
LIMAOH MEH aJlaM eJTIpeTiH Kaybl3nap OaHmacbl». OTKEHHIH cTepeoTHnTepi Oyringe ae KymTi. by
Makamama 1917 >KbUIFBI KazaH TeHKepiciHe TpomnkuimiH YHBIMAACTBIPY JKaFbIHAH KOCKAH YJieci
caparnTaibiHaIb.

Kinmmik ce30ep: aknas, peBOIIOIMs, capOa3aap, mapTHsl, XKEHIC, XaJIbIK,.

REAL PLACE AND THE ROLE OF L. D. TROTSKY IN THE REVOLUTION

N. R. Dzhagfarov'

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

Abstract. The article is devoted to the analysis of Trotsky's contribution to the revolution
organization in October 1917. Trotsky played no less part in the revolution, and, perhaps, a greater role
than V. Lenin. In 2017, the 100th anniversary of the October Revolution will be celebrated. No matter
how we relate to the events of those far days of 1917, those 10 days actually «shocked the worldy.
Negative attitude to the revolution is due to the fact that it brought violence, blood, huge human losses.
Every revolution is authoritarian; it is born out of terror and is held up by terror.

After losing to 1. Stalin the fight for the power, L. Trotsky was doomed to an awful punishment -
oblivion with the stigma of the enemy, traitor and spy. At the February - March 1937 Plenum of the
Central Committee of the Communist Party (Bolsheviks), Trotskyism was presented as «a rabid gang of
pests, spies and murderers». Stereotypes of the past are strong even today.

Key words: february, revolution, soldiers, party, victory, working people.
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D. Orynbekova'

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

DETERMINATION OF THE RELIGIOSITY LEVEL
IN THE STUDENTS’ ENVIRONMENT

Abstract. The purpose of sociological research is to determine the content and level of religious
consciousness in a student environment. Sociological data on youth religiousness reflect the key areas of
cultural understanding and the ability to study this phenomenon. Student youth positively assess the role
of religion in society: religious institutions are trusted by a much larger percentage of respondents from
different groups than to political institutions. One of the main reasons of youth appeal to religion is hope
for the best, psychological support. Modern youth, including young students, seem to believe in God, but,
in fact, they can’t imagine what religiousness is: they are characterized by syncretism of religious
consciousness, the presence of archaic elements. Religiousness of modern students is largely
unstructured, uncertain and requires sociological study. Thus, Islam or Orthodoxy is regarded not only as
a strictly religious system, but as a natural cultural environment, a national way of life.

Key words: social phenomenon, student youth, religious system, cultural environment.

Change in the ideological situation in society, the formation of new conditions for socio-
cultural development, the change of spiritual orientations, the further development of self-
awareness are factors that determine the role of religion in the public and political life of the
state. Religious consciousness is studied by sociology as a social fact, as one of the really
existing worldview systems, social norms and values in the aspect in which it acts as a regulator
of the social behavior of an individual and a group.

The prevailing tendency in recent years for the growth of religiosity among the population
of Kazakhstan in the opinion of experts is related to the fuzziness of identification criteria in the
mass consciousness during the transit period. Probably no one will argue that religion is one of
the most important factors in human history. Religion can be described as a complex multi-level
social education, the specificity and meaning of existence of which are determined by the need
of society in the sacred. The founder of functionalism in sociology E. Durkheim believed that the
main function of religion is related to the fact that it contributes to the consolidation of society,
strengthening and development of solidarity among all its members through joint performance of
rituals by all members of the community. In the course of ritual practice, individuals again and
again experience a sense of closeness and unity based on a single understanding of the sacred.

As it is known, the religion as a social phenomenon is based on the belief of individuals -
members of society. What is the correlation of faith and religiosity? Faith is not at all a synonym
and not an identity of religiosity. Faith - is the property of the person to take any information,
without proof of the reliability of such information. Religious faith, accordingly - the property of
taking information of religious content, for example, confessional dogmatics, as axiomatically
true information. All of this suggests that the religious sphere - a very important element in the
spiritual sphere and society as a whole. Therefore, the study of the religious life of society,
especially the content and degree of religiousness of society as a whole and its individual groups,
is an important and urgent problem. Information on the status and dynamics of these indicators is
the key to understanding the entire cultural sphere of society, and a prerequisite for the
development and study of such a phenomenon as ideology.

You can, depending on your views, argue that a person without religion would not become
a person, you can (and this is also an existing point of view) with equal persistence to prove that
without it a person would be better and more perfect. Religion is the reality of human life and
this is how it should be perceived.
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Religion comes to the stage of history because of the spiritual crisis of society, religious
renaissance due to a temporary return to a specific religious spirituality.

Quite rightly points out AG. Zdravomyslov: «... in a short time the mosque from the rejected and
semi-forbidden organization has turned into a powerful center of spiritual attraction». The number of
believers has dramatically increased: the Muslim holidays have turned again into events of the people's
life, the mass media have ensured the appearance of participation in religious celebrations of high state
officials, and the post of attendant of the cult of Islam has become one of the most prestigious in public
opinion [1]. The central concept of sociology of religion in the youth environment is «religiousness of
youth», which presupposes, first of all, the identification of the degree to which young people are
associated with religious values and systems.

As researches show, religious institutions are trusted by a much larger percentage of respondents
from different groups than to political institutions [2]. All this suggests that the religious sphere is a
very important element of the spiritual sphere and society as a whole. Therefore, the study of the
religious life of society, especially the content and degree of religiousness of society as a whole and its
individual groups, is an important and urgent problem. Information on the status and dynamics of these
indicators is the key to understanding the entire cultural sphere of society, and a prerequisite for
developing or studying a phenomenon such as ideology.

Today's students are the tomorrow's foundation of society. However, even today students
are an active social group, which requires undoubted study. The peculiarity of students as an
object of research is that, on the one hand, students have already formed or are at the final stage
of formation of cultural and political ideological positions, and on the other hand, students are
not yet able to actively influence the processes of the cultural and political life of society. Young
people are characterized by moral immaturity, unstable functioning of the psyche, the
unsettledness of their economic and social problems, personal unsettledness, and so on provoke
them to assimilate the views that presuppose a radical solution of the really existing
contradictions.

Religion can, on the one hand, lead a person into a world of unreasonable hopes, illusions,
weaken the will, induce believing in a miracle, etc., but on the other hand, it can awaken in a
person moral feeling, responsibility, the will to commit good deeds. In R. Yanovsky's opinion,
today one should not absolutize one of the represented parties, should not impose and cultivate
by certain social groups opinions that the revival of spirituality is uniquely associated only with
religion. A highly-moral person may also be an irreligious person (this does not depend on
religion 52. 3 percent of respondents, it depends on culture and human upbringing - 44.4
percent), and externally demonstrated religiosity does not necessarily indicate moral perfection
(data from the sociological survey of students of AUPET, held in May 2013) . In the conditions
of an ideological vacuum, there is always a crisis of spirituality as a crisis of confidence and
disunity. This phenomenon was described by Durkheim under the name of anomie.
Traditionally, spirituality is identified with traditional religiosity, however in modern sociology
and social philosophy the «secular» version of spirituality is called social capital. The level and
state of spirituality of society are influenced by many factors. Spirituality is a property of the
soul, consisting in the predominance of spiritual, moral and intellectual interests over the
material. More than half of the respondents, 50.25 percent - note that spirituality is a moral
concept, only religious concept - 30.3 percent.

Religiousness is associated primarily with the inner world of man, with his experiences.
The results of the research showed that student youth positively assess the role of religion in
society: 54% of respondents noted that the influence of religion in society is growing, and that's
good. At the same time, 59 percent of the respondents named themselves believers, 29 percent
were not determined on this issue [3]. Of these, more than 61 percent of those surveyed did not
read religious literature (the Koran, the Bible and other religious sources). Believers who
regularly attend mosques, churches, etc. and observing rituals - 25.4 percent, non-believers, but
by tradition adhering to religious rituals - 8.7 percent. Religious identification of Kazakhstan's
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youth can be designated as «superficial», since among the believers the overwhelming majority
are passive believers (56.2 percent): they do not participate in the life of the religious
community. One of the main reasons for turning young people to religion is the hope for the best,
psychological support - 67 percent; followed by self-improvement of 17.1 percent. The majority
of respondents defined the term «inter-confessional tolerance» as a respectful attitude to their
own and other religious views (63 percent).

Today, the data of different researchers do not give even the most general idea of
religiousness among young people. Their religiosity is facilitated by a number of conditions. To
one of the conditions include microsocial factors. The data of sociological research testify to the
paramount importance of the so-called religious environment. First of all, this is religiosity
among the next of kin. The religious environment, especially the family environment (50.2
percent), and associated religious traditions are the main reason for young people to become
religious. At the same time, the respondents named the school and peers as the second most
influential in obtaining initial religious knowledge - 23.7 percent. However, lack of confidence
and the majority of respondents, 56.8 percent explains the lack of religious education and
religious traditions of the family, 38.7 per cent - the incompatibility of scientific knowledge and
religion.

Development of tolerance in the Kazakhstan society is inseparably connected with the
formation of religious tolerance among young people. It is the main reserve of the country, so the
involvement of young people in the religious sect can have serious consequences. The results of
the survey show that as potential instigators of conflicts by religious missionaries, spreading alien
to our society are new religious movements — it is said by say 56.5 percent of respondents.

In order to determine the specifics of religious tolerance in Kazakhstan, the following
question was asked: «What do you think is the reason for the conflict-free and stable coexistence
of representatives of different religions and ethnic groups in Kazakhstan?». The results of the
survey showed that the respondents' opinions differed slightly. 31.5 percent (city) and 28.7
percent (village) believe that the reason is equal rights and opportunities for self-fulfillment
provided by the Constitution. 27.9 percent (city) and 30.8 percent (village) believe that the
reason is a special, friendly attitude of the Kazakh people to people of other nationalities. At the
same time, 13.1 percent (city) and 15.8 percent (village) noted the special mentality that has
developed in our society. And only 9 percent (city) and 6.5 percent (village) believe that the
reason is the weighted interethnic and inter-confessional policy of the state. Thus, the results of
the sociological survey showed that the majority of respondents defined the term «inter-
confessional tolerance» as a respectful attitude to their own and other religious views (63%). The
level of trust of Kazakhstani youth to representatives of people different from their ethnic groups
and confessions is quite high - 79.1 percent.

Young people who have a certain level of religiosity, are not peculiar to strengthen
affective coloring experience (grief, joy, delight, anger, etc.), increased emotionality. These
people are relatively easy endure learning difficulties, are not involved in various antisocial
companies, are less likely to commit misdemeanors due to increased commitment to moral
principles.

The psychological explanation of religion is, in fact, the explanation of the mechanism of
religious identification as a way of psychological protection of a person, gaining self-confidence.
The word «identification» was introduced by Z. Freud, the author of the theory and methodology
of psychoanalysis. Identification as an elucidation, establishment of one's own connection,
belonging to one's group, identification is carried out by the individual, first of all, in a kindred
environment: the family, then in the ethnos and further in the degree of development of his
communication and outlook rises to a civilizational level. Ethnic identity is the solidarity of the
individual with his ethnicity, religious identity is based on faith, religious cult and organization.

The most important principle, affirmed by the world religion is religious salvation. It
influenced the whole system of life behavior of individuals. Salvation is seen as the extremely
desirable state of man, his salvation from evil, overcoming alienation, lack of freedom.
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The role of religion in the public consciousness is exceptionally great. Often,
«religiousness» as a concept is used instead of the concept of «spirituality» -this terminology is
incorrect, but, however, serves as an indicator of at least an intuitive understanding of how
important is the place of religion in society. The role of religion in the life of specific people,
societies and states is not the same. It is enough to compare two people: one - living according to
the laws of any strict and isolated sect, and the other - leading a secular way of life and
absolutely indifferent to religion. When considering the quality indicators of religiosity
researchers distinguish primary and secondary religion. Primary religiosity, or religiousness, is
confessional - this is the self-determination of a believer in relation to existing denominations, in
other words, this is what a believer considers himself formally to relate to. The confession, to
which the believer refers himself, will be called a declared faith in this believer. Secondary
religiosity is a specific for each person set of his religious views, which combination does not
always correspond to the dogmatics of the declared confession. The source of the formation of
primary religiosity is ethno cultural self-identification, while the source of the formation of
secondary religiosity is the cultural conditions in which the individual is developing religiosity.
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CTYJIEHTTIK OPTAJAFBI JIHIILIIIK JEHTEWIH AHBIKTAY

JI. OpbinbexoBa’'

1 o .
AnMmatsl OHCPICTUKA JKOHC OalimaHbIC YHUBCPCUTCTI, Anmarsl K., KaBaKCTaH

AHnOamna. ONeyMETTIK 3epPTTEY/IH MaKcaThl CTYICHTTIK OpTajarbl MIHIIULIIK JICHICHIH, OHBIH
Ma3MYHBIHBIH JKOHE J[IHU CaHa-Ce3IMHIH JCHIeHiH aHBIKTay OOJBIN TaObLIaabl. JKacTapIblH MIHIIUIIIIT
JKAMIIBI QIIEYMETTIK JIEPEeKTep MOJCHU TYCIHICTIKTIH 0acThl OarbITTapbl MEH OYJI KYOBLIBICTBI 3€pPTTEY
KaOunerTinirin kepcereai. CTyIEHTTIK yKacTap JIHHIH KOFaMJIaFbl POJIiH MO3UTHUBTI Oaraliall OThIP: CasiCH
WHCTUTYTTapFa KaparaHja JiHM MHCTUTYTTapFa OpTYpJi TONTAPbIH PECIOHICTTEPIHIH aHAFYPIIbIM KOIl
naib3bl ceHiM apTajabl. JKacTapIbelH JiHTE XKYTiHyJepiHiH OacTel ceOentepiiH Oipi — >KaKChIFa JeTeH
YMIT, TICHXOJIOTHSUIBIK Kojjay. Kasipri skactap, OHBIH IIIIHJE CTYACHTTIK »kactap, Kymaiira ceipTTait
ceHeni, OipaK IIBIH MOHIHJAE MIHIIUIAIKTIH HE €KCHIH Hamap eJeCTeTeAl: oJlapFa JIHU CaHaHbBIH
CHHKPETH3MI XoHE OHNaFbl KOHEPTeH dJIEMEHTTEp/IiH OO0yl ToH. BYTIHTI >KacTapAblH MIHIIIIIIT Kem
JKaFIala KYPbUIbIMCBI3/IBIFEI MEH CKiYIITHUIBIFBIMEH €PEKIICIICHE Tl JKOHE QNIEYMETTIK 3epTTey i KakKeT
ereni. Ochutaiiiiia UCIaM HEMeCe TPaBOCIIABTHIK JIIH TEK JIHM XKYHe peTiH/Ie FaHa eMecC, COHbIMEH Karap
TaOWFU MOJICHU OPTa PETiHIE JKOHE YIITTHIK OMip CAITHI peTiH/Ie KaObUI1aHa bl
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Kinmmik co30ep: aneymeTTiK (eHOMEH, CTYICHTTIK JKacTap, QiHU JKYHe, MOJICHH OpTa.

ONPEJEJEHHUE YPOBHSI PEJIMTMO3HOCTHU CPEIU CTYAEHYECKOMN MOJIOJIEXA

JI. OpbinéexoBa’

' AJIMaTHHCKHII YHHBEPCUTET SHEPIeTHKH H CBSI3H, T. AnMatsl, Kazaxcran

Annomayusa. 11enpio CONMOIOTHYECKOTO HCCIEIOBAHMS SBISIETCA OIPENEICHUE COACPKAHUSA H
YPOBHSI PENIUTHO3HOTO CO3HAHUS B CTyACHUYECKOH cpere. COIMOIOrnuecKrue JaHHBIE O PETUTHO3HOCTH
MOJIOJICKHU OTPAKAIOT KIHOYEBbIE 00JaCTH KYJBTYPHOTO TIOHUMAaHHS W CIIOCOOHOCTH HU3y4YaTh 3TO
spreHue. CTylneHYeckass MOJOJICKb BeChMa ITO3UTHBHO OIICHHBACT pOJIb PEIMTHU B  OOIIECTBE:
PENUTHO3HBIM WHCTUTYTaM JIOBEPSIET 3HAUNTENIHHO OONBIINI MPOIEHT PECTIOHICHTOB Pa3IMYHBIX TPYIIIL,
HEXEJIM WHCTUTYTaM moyutudeckuM. OJTHA U3 TIIaBHBIX MPUYXH OOpAIEHUs] MOJIOJICKH K PEITUTHHA — TO
HaJeXKaa Ha Jydllee, ICUXojoruyeckas mnoanepkka. CoBpemMeHHass MOJOAEXKb, B TOM YHUCIE
CTyJeHYecKas, BHEIIHEe BepuT B bora, HO, 1Mo cyTH, cnabo MpeACTaBIsgeT, 9TO TaKOe PEIMTHO3HOCTh: UM
CBOICTBEHHBI ~CHHKPETHYHOCTH PEIUTHO3HOTO CO3HAHMSA, HAIMYAE AapXaWmdecKuX DIIEMEHTOB.
Penurno3HocTb COBpEMEHHBIX CTYJEHTOB BO MHOIOM OTJIHMYAETCS HECTPYKTYPUPOBAHHOCTHIO,
HEOTIPEIETICHHOCTHIO ¥ TPEOYET COIMOIOTHIECKOTo u3ydeHus. Takum o0pazom, uciaM MK TTPaBOCIaBHe
BOCTIIPUHUMAIOTCSI HE TOJBKO KaK COOCTBEHHO PENIMTHO3HAas CHCTEMa, a KaK €CTECTBEHHAs KyJIbTypHas
cpelna, HallMOHAIBLHBINA 00pa3 KU3HU.

Kntouesvle cnoea: conyanbHbli (DEHOMEH, CTyJEHYECKash MOJOJCKb, PEIUTHO3HAS CUCTEMA,
KyJIbTypHas cpefa.
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MPHTH 30.20

A. L. Vrerannesa'

1 .
ANMaTUHCKUI YHUBEPCUTET S3HEPI€TUKH U CBA3M, I'. Anmatsl, Kazaxcran

BJIUAHUE COBETCKOM UJIEOJIOT'MA HA TPAHC®OPMAILIUIO
KYJIbTYPbI KABAXCKOI'O HAPOJA B 1940-1960-¢ roast

Annomayusa. B cratbe paccCMOTPEHO pa3BUTHE COBETCKOW ToTanuTapHoil uaeonorun 1940-1960-¢
TONIbI, PACKPBITHI €€ OCHOBHBIC MPHUYMHEI, MOBIHMABIINEC HA HCTOPHIO, MEHTAIUTET, 0Opa3oBaHUe, S3BIK,
TyXOBHYIO KYJIBTYPY Ka3aXxCKOTO Hapoza.

B crathe mokazano ycunenue Biausinusi coBerckoi uaeonorud B CCCP Ha ocHOBe ClOXKUBIICIHCS
JIBYIOJIIPHOM MHUPOBOM CHUCTEMBI B TMOCICBOCHHBIA Mepuoa. ABTOp OTMEYAeT, 4YTO B Mpoliecce
MTOJIMTHYECKOTO U 3KoHOMIYecKoro pa3Butusi CCCP Obur BBIIBHHYTHI BRXKHEHIIHE 3a/1a4H: CO3JaHIE Ha
tepputopun  Kazaxcrana CeMHITaJJaTHHCKOTO SACPHOTO TIOJWTOHA, paclamiKka IIeIWHHBIX 3EeMeTb,
CTPOUTEIBCTBO KocMoapoma «bailkoHyp», UMEBIIME OTPOMHOE 3HAYCHHE ISl €IUHOTO COBETCKOIO
rocynapctpa. JlemaeTcst BBIBoa 0 ToM, uTo KazaxcraH coBepIaeT S3KOHOMHYECKAN CKAYOK, CTAHOBHUTCS
WHIYCTPUATBHBIM, CTPOSTCS 3aBOJIBI, TOPOTH, TOPOIa U TTOCENKH ¢ MMUPOKONH HHAPACTPYKTYpOH H T. II.

Kpome sTOro, npuBoasTCs HaHHBIE O pe3yJbTaTaX IMPOBEICHHBIX MEPOINPHUSTUH IO IBAKyalluu
HaceneHusl B roJpl Benukolr OTeyecTBEHHOM BOMHBI, EMOpTaluU psaa HaponoB B KazaxcraH, mputoka
pabounx u3 eBponeiickux pernoHoB CCCP mis pacmamku nenuHbl. [loqdepkuBaeTcs, 9T0 MPOUCXOIUT
3HAYUTENLHBI POCT YHCICHHOCTH HaceleHus Ka3zaxcrana, (opMupyeTcs €ro MHOTOHAIMOHAIbHBIN
COCTaB, B KOTOPOM Ka3axu COCTaBISIOT 29% OT Bcero HaceaeHUsI.

PackpriBaroTcst Tiporiecchl B3anMOJICHCTBUS KOPEHHOTO ATHOCA C €BPOMEHCKUMH, UX KYJIbTYpPHOE
B3aMIMOBJIMSIHME W oOOoramieHHe, B pe3yibTare 4ero (GopMHpyeTcs HWHTEpHAIMOHATbHAs COBETCKas
KyJbTypa W TpPaJUIMH, pacmupsercs cdepa pPYyCCKOTo s3blKa Kak O(HUIMAIbHOrO0, HaOI0JaeTCs
YBENIMYEHHE KOJIUYECTBA IIKOJ, OTKPBHIBAIOTCS HOBBIC BY3bI, AKaJieMusl HayK, TeaTpsl U T. 1. [lokazaHo
OTpHUIIATETIFHOE BIUSHUE COBETCKON HICOIOTHH, MPOSBISIONIEECS B MCIIOIB30BAHUH Ka3aXCKOTO S3bIKa
MIPEUMYIIIECTBEHHO B ObITOBOM chepe, B 3a0BCHUM HAITMOHAIBHBIX TPAJIUIUHI, B COKPAIICHUN KOJUYECTBA
Ka3axCKHUX IIKOJI, B UCKAKCHHOM B3IJIAJIC HA HAIMOHAIBLHYIO UCTOPHIO.

Knroueevie cnosa: uneoiorus, MGHTAJIUTET, HCTOPHsI, 00pa30OBaHHE.

B 1940-1960-¢ roabpl TPOUCXOAST CEPbE3HBIE MOJUTUYECKHE, HKOHOMHYECKHUE,
COLMAJIbHBIC M KYJIBTYPHBIE TpaHCOpMAIMK B JKU3HHM Ka3aXCKOTO HApOJa TMOJ BO3ACHCTBHEM
COIO3HOTO IIEHTpa, Tak Kak KazaxcTaH sBIAJCS 4YacThlO €AMHON CTpaHbl M, OJHOBPEMEHHO,
CPEICTBOM JIJIsl IOCTHIKEHUSI TIOCTABJICHHBIX 11EJIEH.

C navanom Benukoii OTedecTBeHHOI BOWHBI BCTalla HEOOXOAMMOCTh OTPaKEHUS arpecCuu
¢dammcrckoi ['epmaHuy, MOATOMY MHOTHE 3aBOJIbI, CIICIIHAIMCTHI U paboure OBUTH B CIICIITHOM
nopsake nepemenieHsl B Kazaxcran. C urong 1941 mo oktsa6pes 1942 rr. B Kazaxcran Obu1o
nepedazupoBaHo 142 KpyMHBIX IPOMBIIIJICHHBIX MPEANPUATHS ¢ KOMIUIEKTHBIM 000py/10BaHUEM
U HEOOXOJUMBIM CHIpbeM. OTO OBUIM 3aBOJABI TSDKEIOTO M CPEAHEr0 MAIIWHOCTPOCHHUS,
TEKCTUJIbHBIE, XJIONKONPSAUIbHbIE, 00yBHbIE U Apyrue (adpuxu. Beero 3a roapl BoHBI ObLIO
nepebazupoBano 6oaee 300 3aBOAOB.

Bwmecre ¢ Tem B Kazaxcran ¢ aBrycra 1941 no ssuBaps 1942 rr. Obul HanpaBjieH OCHOBHOM
MOTOK dBakyupoBaHHOTOo HaceneHus. K 1 centsops 1941 r. pecnybnuka oOyctpouna 24 258
yenoBek u3 Poccun, Ykpaunsl, benopyccun, Kapeno-®unckoit CCP, JIutesl, JlaTBun, IcToHny,
Momnnasun, Kpemmckoit ACCP u npyrux pernonoB CCCP. [1] B Ka3zaxcrane B 1941-1942 rr.
HaIIM KpoB U paboTy 532,5 ThIC. 3BaKyHMpOBAaHHBIX U3 3allaJHbIX PAalOHOB, a TaKxke npuosun 50
TBIC. KQJIPOBBIX PAOOUMX U WHKEHEPHO-TEXHHUUECKUX PAOOTHHKOB, 2 THIC. CTPOUTENEH IIaxT
Honbacca u oxosio 970 ThIC. pemaTpUUPOBAHHBIX TOJIIKOB U HEMIIEB, KOTOPbIE OBLIN pacCeIeHBI
MIPaKTUYECKH BO BceX pernoHax Kaszaxcrana, B aynmax u cemax [2]. Takum oOpa3om, sBakyarus
HaceneHus u3 espomneiickux peruoHoB CCCP, nemopranus psaa HapoJOB HaKaHYHE M B TOIbI
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BOIHBI, (DaKTHMUECKU CTANIM €IIe OJHUM ATarnoM (OPMHUPOBAHMSI MHOTOHAI[MOHAILHOTO COCTaBa
HaceneHus Kazaxcrana.

Kpome Toro, B Kazaxcran BbIBE3JIM 3HAUMTENIbHbIE TPYNIBl HAYYHOM M TBOPUYECKOM
uHTe/UMreHnuu u3 Mockssl u Jlenunrpana. B Anva-ATe Obl10 pa3BepHYTO 8 HIBaKOTOCTIUTANICH,
pasmernieHo 15 By30B U TEXHUKYMOB, 0K0JIO 20 Hay9HO-MCCIIE0BATEIbCKUX HHCTUTYTOB, CBBIIIIE
20  KyJbTYpHO-TIPOCBETUTEILCKMX  yUpexaeHuid. B  kazaxckux ropomax H  ayjiax
ABAaKyHpPOBaHHBIC pabOTaIM HE TOJBKO Ha (adpHKax M 3aBOJaX, HO U B OOJbHHUIIAX, IIKOJaX,
CPEIHUX M BBICHIMX Y4YEOHBIX 3aBEACHMSX, APYTUX HAYYHBIX M KYJIbTYPHBIX YUPEKICHHSIX.
TpynHOCTH MIKOJIBHOTO 00pa30BaHus KpaiiHe 000CTpMIINCH ¢ HadajoM BoitHbl. Ocinabna yueOHo-
MarepuanbHas 6a3za, B 1940/41—1945/46 yueOHOTO TOJ1a YUCIEHHOCTh yUYalIMXCsl COKPATUIIaCh
Ha 30%, yunureneit — Ha 14%. Ho, HecMOTps Ha BOIHY, CETh BBICIIEH LIKOJIBI PACHIMPUIIACS:
OTKPBUIUCHh ATMa-ATHHCKUN MHCTUTYT HHOCTPAHHBIX A3bIKOB, YUMKEHTCKHI TEXHOJIOTMYECKHUI
MHCTUTYT, Ka3axckuil rocy1apcTBEHHbIN KEHCKUN NMEIUHCTUTYT, Ka3axckas rocynapcTBeHHas
KoHcepBaTtopusi UM. KypMaHra3el, HHCTUTYT (PU3NYECKON KylbTypbl. UHCTO CTYACHTOB B By3aX
Kazaxcrana Beipocio ¢ 10,4 teic. B 1941 r. 1o 15,1 teic. B 1945 1. [3:94].

Tak, B rompl BoiiHBI B AlMa-ATe, Ha 0a3e kuHOCTyAui Mochunpm u Jlendwmibm Obuta
co3nana llentpansHas o0benuuenHas kuHocTynus (LIOKC), rme ObIT co3maH psii M3BECTHBIX
XYyJ0’KECTBEHHBIX U JOKYMEHTAIbHBIX MaTPUOTHUYECKUX (UIBMOB BCENSBILUX B JIIOJEH Bepy B
nobeny, Takux Kak «J/IBa Ooimnan, «®poHT», «XKmu meHs», «HebecHbrii THx0ox0m», «Uibs
Mypomen» u np. B 1945 1. nosiBunachk nepBasi caMmocTosATeIbHas paboTa AJTMaTUHCKON CTYIHH,
¢mieM «llecan AGasi». B cronmme Kazaxcrana AnmMa-ATte B TOABI BOHHBI JKWIH, paboTamu U
TBOpmM Takue u3BecTHbie yueHble CCCP, kak akanemuku U. I1. Bepnaackuii, B. A. O6pyues,
A. M. IlankparoBa, A. A. CxounHckuil u 1p. KpynHeimuM coObITHEM MOCi€ BOWHBI CTajo
oTkpeiTHe Axanemun Hayk Kazaxcrana (1946 r.) IlepBeiM mnpesuwaeHTOM ObLT H30paH
Boijatontuiics yuenbit K. WM. CarmaeB. 3a 1946-1949 rr. Hay4HO-HCCIEAOBATEIbCKUMU
yupexxnenusimu AH Kazaxckoit CCP Obuto mepefaHo [jisi BHEAPEHUS B MPOU3BOJCTBO CBBIIIE
900 uccrnenoBanmii u npemioxkenuit. st 6onee 3¢ppekTHBHON OTHAYM HAYYHBIX M3BICKAHUH
cTanu npaktukoBatbes Bele3gHble ceccun AH Kazaxckoit CCP [4:68].

BouHBI-Ka3aXCTaHIIBI TEPOUYECKU CPAKAINCHh HAa BCeX (DPOHTAX C CaMBIX TMEPBBIX JHEU
BOITHBI U gouuu 10 bepnuna. CeronHs BcrioMuHast ux 6eccMepTHbIE ToABUTH BO uMs [1o6ensl, ¢
COKaJICHHEM OTMETHM OOIICH3BECTHBIC (DAKTHI BIUSHUS COBETCKOM MJICOJIOTUH B 3aMaTYNBaHUN
MMEH BBIJAIONINXCS Ka3aXCKIUX BOMHOB — OOEAUTENCH.

Tak, Hanmpumep, 3a MPOSBICHHBIE MYXKECTBO U T'epou3M B OMTBE 1moJ MOCKBOW KamuTaH
baybipkan Mowmbiynel B 1942 1. Obu1 mpenctaBieH k 3Banuio ['eposi Coserckoro Corosa,
OJIHaKO ObLI yaoCTOEH ero juib rnocMepTHo 11 gexadbps 1990 r. Xots ums ero ObUIO yxke
[IMPOKO H3BECTHO, O YE€M CBHUJCTENBCTBYET OmyOnukoBaHHOe B 1963 r. untepBpio Dupaens
Kactpo, xoTopsblil cuntan repost knuru Anekcanapa beka «Boitokonamckoe mocce» — Kaszaxa
MoMbII-Yiabl repoeM BTOPOM MHUPOBOW BOWHBL. MOXHO OTMETUTh U TOT (aKT, 4TO JUIs
000poHBI MOCKBBI COBETCKOE€ KOMAaHJOBAaHHWE TIIATEILHO OTOMpAIo BOWCKAa W BHIOOP
Kazaxcranckoil [landuoBckuil AMBU3NU OBLT JATEKO HE CITy4alHbIM.

[pyroii nerenapHblil repoii BoiiHbI ka3ax - Paxumxan Komkap6aes, kotopsiit 30 anmpens
1945 r. coBmecTHO ¢ KpacHoapMmelinem ['puropuem BynaTroBbIM mHepBBIM BOJAPY3WJI KpAacHOE
3HaMs Ha (acaje (Ha JIECTHHULE TJIABHOTO BXOJA) 3/1aHus peiixcrara. 3a COBEpIUIEHHBIA MOJABUT
KOMaH/JOBaHUE TOJKa IpeacTaBmiio JedTeHanta KomkapOaeBa u kpacHoapmeiinia bymaroBa k
3BaHuto [epost Comerckoro Coro3a, ObUT MOATOTOBJICH M TOMANKUCAH HarpaaHou auct. Ho
HarpaxaéH oH ObUT TObKO opaeHoM Kpacnoro 3namenu Ilo3nmHee 3a Hero xomaTaiCTBOBAIIU
repoi  o0opoHbl MockBbel maHduiaoBenr b. MoMBITyIBI, TPENCTaBUTENN  Ka3aXCKOM
unreumrennuu, K. Kassibaes, nucarenu I'. Mycpenos, I'. Mycradun, A. Taxxubaes. Cam /1. A.
KynaeB npexacrasnsin npocbk0y o Harpaxnaenuu P. Komkap6aesa u I'. Bynatosa B LIK KIICC
auaHo toBapuiny JI. M. BpexuneBy, HO oTBeTa Tak M He Obui0. [lo odunmManbHON COBETCKOMN
ucropuorpadguu Bo Bcex yueOHnkax ocranuch nMmeHa M. Eroposa u M. Kanrtapus [5].
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ITocne mobeast Coserckoro Coro3a B Bemukoit OTeuecTBeHHOH BoOifHE, MpeBpalieHUS
conmpasimdMa B MupoByto cuctemy Bo rTiaBe ¢ CCCP, Ha paBHBIX KOHKYPUPYIOUIIYIO C
KalmuTaIMCTHUYECKOW cuctemort m Omokom HATO, B oOmiecTBe craim pacTH JieprKaBHBIC,
uMIiepckre HactpoeHus. B mocnmemnue ronwl sku3nu M. B. Cranmuna Haumnaercs Oopbba ¢
KOCMOTIOUTU3MOM (CHOHU3MOM), Oepercst kypc Ha moctpoeHrne CCCP kak HECOKpyIIMMOUN
KpPEIOCTH MUPOBOT'0 COLIMAIIM3MA BO IJ1aBE C PYCCKUM HapOJOM.

HoBplii TpeHa cranm moyBOWM sl MEPECMOTpa M BO3BEIMYMBAHUA POJM U 3HAUYCHUS
pycckoro Hapoga B MupoBoil ucropuun u uctopun CCCP. C »stux mosunmii 0co0o
MOAYEPKUBAIACH POJIb PYCCKOTO HApoJia KaK MOJUTUYECKOrO JIOMHHAHTAa U KOHCOJUAATOpa —
«crapuiero Opara», ocBOOOAUTENs, MPOCBETUTENS U IMOKPOBUTENA. MecTHas HalMOHAJIbHAas
ucropusi MHorouuciieHHbIXx HapogoB CCCP tpakToBamach Kak MPUIIOKEHHE K LEHTPaJbHOU
HUCTOPUM PYCCKOIO HapoJa - TBOpLA IPOJIETAPCKUX PEBOIIOUMA M CTPOUTENS COLMAIU3MA.
MHorouuciaeHHble KEPTBbl U HEOIPaABJIAaHHAs KECTOKOCTh BO BpEMEHA LAPCKOM KOJOHU3ALUU
OKpaWH 3aTyIIEBBIBAJINCH WM yMamyuBaluch. VI Ha000pOT, HAMOHAIBHO-OCBOOOIUTENbHAS
ooprba HapomoB Kaskaza, Kazaxcrana m CpenHeil A3um paccMaTpuBajach HEraTHBHO, BHE
KOHKPETHOT'O0 HCTOPUYECKOT0 KOHTEKCTa, CKBO3b IIPU3MY KIIACCOBOTO (IPOJIETAPCKOT0) MOIX0/1a.

[Ipu 3TOM HaJI0 OTMETUTDH, YTO UCTOPHUS CAMOT'O PYCCKOTO HapoJ1a TaK>Ke MOABOIMIIACH MO
UJCOJIOTHYECKHUM 111a0JI0OH, HMCKakallaCh M JIMIIANACh psJa HAIMOHAJIbHBIX HCTOPHUECKUX
JesTenei nepuoja uapckou Poccuu, peBomonni U MOJIMTUYECKUX PEIIPECCUM.

Coserckast TotanutapHas uaeosnorus 1940 - mau. 1950-x rr. gocTuraeT cBoei BEPILMHBI,
OOIIECTBCHHBIE HAYKH CTPAaHbl HAXOASTCS O] TOCTOSIHHBIM KOHTPOJIEM MapTUHHBIX KOMUTETOB.
[Toctanornenune LK BKII (6) «O xypnanax «3Be3ga» u «Jlemmnrpaa» (14 aBrycra 1946 r.)
0003HAYMIIO HAYaJI0 HOBOTO BHUTKA mpecienoBanusi nnakomeicnusi B CCCP. B nocranoBieHun
[Tnenyma 1K KII Kazaxcrana (mapt 1947 T.) HMKECTOSIIMM HapTHUHHBIM KOMHTETAM IPSIMO
MPENUCHIBAIOCH IIHPE Pa3BEPHYTh OOJBIICBUCTCKYI0 KPUTUKY MOJUTHUYECKHX OIIMOOK U
HallMOHAJIUCTUYECKUX M3BPALEHUA B OCBEIICHHMM HMCTOPUHU, B JIMTEPATYpPE M HCKYCCTBE U
obecnieunth Oe3ycioBHOe BbImonHeHUe moctaHoBineHui [[K BKII(6) mo wumeomornueckum
BOIIPOCAM.

KpuTnke MOCKOBCKOTO IIEHTpa C KIACCOBBIX IMO3UIMKA OBUT TIOJBEPTHYT Ka3axXCKU
HanuoHaMbHBIM dmoc  «KoOwswange», «Ep Caiieiay, «Ep Emire», kak ¢deonaibpHbIe
MIPOM3BEJICHUS, TJIe TMPOCTABISIFOTCS XaHbl W (eomanmpHOe mpornioe. VcTopusi Ka3axos
MpuBsA3bIBaach K HcTopuu Poccum M oTpbhIBanach OT MCTOPUM CBOMX IPEIKOB, TIOPKOB H
MYyCYyJIbMaH B II€JIOM, YMEHbIIAIACh POJIb HAIIMOHAIBHBIX T€POEB U UCTOPUUYECKUX JTUYHOCTEH,
Takux Kak Arruina, YumHrucxad, Omup Tumyp u Apyrux, KOTOpble KaK KOHCOJIUIUPYIOIINE
Gurypsl MOTIH CTaTh 3HAMEHEM I TAHTIOPKU3Ma - TMOMYJSIPHOTO CpPeau TIOPKCKOH
WHTEJUIMT€HLIMHA HAallUOHAJIbHO-NIATPUOTUYECKOTO ABMKEHUs Havana XX BeKa.

He nonyckanach oTpuiiaTesbHas OlleHKa KOJIOHHMAILHOW MOJMTUKU Poccuiickoi nummepun
B Kazaxcrane, mo3ToMy HallMOHAIBLHO-OCBOOOJAUTENbHBIE JBIKEHUS Ka3aXOB Ha3bIBAINUCH
peakunoHHbiMH. Bcemen 3a «/lenmom Bpaueit» u  «JleHuHrpaackum genom» B Kazaxcrane
HAYMHAETCS TMpEclelOBaHUE HAlMOHANLHOW MHTEJUIMTCHIINH, KOTOpas OOBUHSETCS B
«OypxxkyazHoMm HanmoHanuaMme» (E. bekmaxanoB, M. Ay»s3oB, K. Carnaes, E. Mcmaumnos, X.
Kymanues, A. )KybaHoB u ap.).

Cynpba kazaxckoro wucropuka Epmyxana bexkmaxanHoBa sBISE€TCS SPKUM TPHUMEPOM
UJICOJIOTMYECKOr0 MOAX0Aa B IMpeciIeAOoBaHUM TBOpUYECKOM uHTeumreHuud B 1940-50-e rr.
CoBeTckue UCTOPUKH, DBaKyUpPOBaHHBIE B AJIMa-ATy B TOJIbl BOWHBI, onyonukoBanu «Mcroputo
Kazaxckoit CCP» (1943 r.) nox penakuueit akanemuka AH CCCP A. M. Ilankpatosoii (A. II.
Kyuxun, b. JI. I'pexo, H. M. Jlpyxxunun u 1p.), B uncie kotopbix Obul u E. bekmaxaHoB.
KonnexktuBnas MoHorpadus moAaBepriach KPUTHKE IO BOMPOCaM OICHKH HallMOHAIBHO-
0CBOOOUTENBHBIX BOCcCTaHMM ka3zaxoB. Monorpagus E. bexmaxanoBa «Kazaxcran B 20-40-e
roael XIX B.» (MockBa, 1948 r.) Obuia mocBsilieHa OCBOOOAUTENHHON O0phOe Ka3axoB, B TOM
qyucie nocieanero kazaxckoro xana Kenecaper KaceimoBa (1837-1847 rr.). Xan Kene 6oposics
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32 COXpaHEHHE OCTAaTKOB CAMOCTOSTEILHOCTH Ka3aXOB, TaK KaK XaHCKas BJAcTh YXKe ObLia
opUIMaTbHO JMKBUAMPOBaHA I[APU3MOM B CTENH, IBITAACh BO3POAUTH IOTEPSHHYIO
roCy/1apCTBEHHOCTb.

IToce oOcyxieHns TaHHOK pabOTHI HA CTpaHMIIAX mpecchl, B raszere «lIpasga» (1950 T.) B
cTaTbe «3a MAapKCHUCTCKO-JIECHMHCKOE OcCBelleHue BompocoB ucropuu Kazaxcrana» E.
bexmaxanoB ObuT yBOJIeH M3 AkajneMuu HayK U B 1951—1952 rr. pabGoTtan B OHON U3 CPEIHUX
kol Yyiickoro paiiona JI»)xaMOynbCKOH 001acTy.

E. bekmaxaHoB ObL1 OOBHHEH B «OypiKya3HOM yibTpaHalmoHaIU3Me» U 4 nekadbps 1952 r.
ocyxIEH cynebHoit komueruend BepxosHoro cyaa Kazaxckoir CCP k 25 rogam ucnpaBUTEIbHO-
TPYIOBBIX Jiarepeii. OH ObUT JMMIIEH BCEX Harpaj, YYEHBIX CTEIeHeW W 3BaHUK. ToabKO mocie
cmeptu . B. Crammaa neno mno oOBuHeHuto E. bekmaxaHoBa ObLIO MEPECMOTPEHO U
MPEKPAIIEHO 32 OTCYTCTBHEM COCTaBa IMPECTYIUICHUS. Y4eHbIH OblT 0cBOOOXKAEH 16 deBpais
1954 r. u peabunutupoBaH Oyarogapsi BMEIIATEILCTBY M3BECTHOTO MCTOpPWKA, akajaemuka AH
CCCP A. M. IlankpatoBoii [6].

Heo0ocHOBaHHBIM OOBHHEHUSM IOJIBEPTAIMCh BHIHBIC YUYCHBIC W MUCATEIN PECITyOIUKH
b. Cyneiimenos, 0. JI. JTomOpoBckuii, K. Amanxonos, K. bekxoxun, C. beranun. Bcnomuum u
o ToM, yTo B 1950-¢ roas! K. Carnaes, M. Ay330B, [0ABEPrajluCh MOJIUTUYECKUM TOHEHUSIM,
BBIHYX/IeHbI ObLN BblexaTh 3 Kazaxcrana u pabotath B Mockse.

Takum o00pa3oM, B yMBI Ka3aXCKOIO HapoJa HacakJalach KJaccoBas HJE0JIOrus,
MIPEBOCXOJICTBO POCCUICKOM M €BPOMEHCKON UCTOPHH, KOMIUIEKC OTCTAIIOCTH Ka3aXOB-HOMAJIOB,
MIPOBOJIUJIACH MTOJIMTHKA OTPHIBA Ka3aX0B OT CBOMX JIYXOBHBIX KOpHEH. B Bompocax Bepsl aTrensm
BO3BOAMTCS B MOJMUTHUKY, aHTUPEIUTHO3HAsE O0ph0a MPOBOIUTCS MapTHEH uepe3 IesTEIbHOCTh
«Coro3a BOMHCTBYIONUX 0€3005)KHUKOBY», KOTOPKIH cymiectBoBan B Kazaxcrane ¢ 1925 roga. A
MaHUCJIaMU3M OBbLT OJTHUM U3 PaCHpOCTPAHEHHBIX OOBUHEHUH B COBETCKOE BPEMS KO BCEM, KTO B
1920-x r. BeICKa3bIBAJICS TIO TIOBOY Iepexona K apyromy andasuty, B 1930-50-e r. - xpanun y
ce0st KHUTU Ha apabuiie.

Ecnu MBI BCIOMHHMM, YTO Ka3axCKuUW andaBUT ABaXKJbl ObLI M3MEHEH - C apabCKoro Ha
natuauily (1928 r.) u Ha kupwuily (1940 r.), To moTeps: HAIIMOHATBHOTO S3bIKA, UCTOPUIECKON
MIPEEMCTBEHHOCTH U TTaMATHU CTAHOBUTCS JIEJIOM BPEMEHH.

Eme cka3biBasiach HE 3aBeplIeHHas O BOWHBI 3a7ayda MO JUKBUAALMU HETPaMOTHOCTH,
KOTOpas MpojoJikaiia ObITh aKTyalbHOW B CBSI3M C IEPEBOJOM Ka3aXCKOTO S3bIKa Ha KUPUJUIHILY
B 1940 r., To ecTh MpsIMO HaKaHyHE Hadaja BOWHBL. DTa paboTa MpHHAJA IUPOKUN pa3Mmax B
1950-e rr. B cBs13u ¢ npudsiTHeM u3 KHP necsatkoB Teicsiu penarpuanToB-ka3zaxos. B 1959 r. 12
ThICAY yuduTesed pecnyOonuku mo omelty 1920—30-x rr. yyacTBOBAJIM B MEPOIPHUATHSAX IO
nuk6e3y. OKOHUYATENbHO JTUKBUIAIMS HEIPaMOTHOCTH 3aBepIiniach K KoHIy 1960-x rr. B 1970
. B cocTaBe HaceneHus Kazaxcrana foins HerpaMoTHbIX cocTtaBuia Bcero 0,3% mnportus 3,1% B
1959 r. Ecnm mnepBoouepenHoil 3amaued mKoJbHOro oOpazoBanusi B 1950-x rr. OBLIO
OCYIIECTBIIEHUE BCEOOIIETO ceMusIeTHero o0y4denus, B 1960-e rr. — BocbMuieTHero, To B 1970-
X IT. — cpeaHero obpaszoBanus [4:145].

CoBerckas HI€0JIOTHS OKa3alla CBOe BIUSHUE B chepe 00pa3oBaHUsl U B IEPUO OCBOCHUS
LEIUHHBIX 3eMenb. B pesynprare HamibiBa mnepBouednHHUKOB 3 PCOCP, VkpauHsl,
benopyccun, Monnasun u apyrux peruoHop CCCP, kazaxu, oCOOCHHO B CEBEPHBIX 00JIACTSX,
CTaJId MEHBIIMHCTBOM Ha CBOEH 3eMJie, T03TOMY 3aKpBIBAJIMCH Ka3aXCKUE IIKOJIbI, TOBCEMECTHO
OT/IaBaJll CBOMX JETe B PYCCKUE IIKOIbL. JTO OBUIO MPOJUKTOBAHO OOBEKTUBHBIMU
W3MEHEHUSMHU, TaK KaK B HOBBIX YCIIOBHSIX, TOJILKO 3HAsl PYCCKUHU SI3BIK MOXKHO OBLIO MOTYYUTH
npodeccuio, CTaTh XOPOIIMM CIENUATNCTOM, TMOCKOIbKY MPAKTUYECKH HE OBUIO BY30BCKUX
y4eOHUKOB Ha Ka3aXCKOM SI3bIKE.

JleficTBUTENBHO, B TOT UCTOPUYECKUN MEpUOA ISl Ka3aXOB, KaK U JAPYTUX HEPYCCKHUX
HapoaoB CCCP s13p1koM MUPOBOW KYJIBTYpbI, HAYKH U MpOTpecca CTal PYCCKUN S3bIK, MOA0OHO
TOMY, KaK CETOJHS aHTJIMHCKUHN S3BIK CTal HEOOXOJUMOCTBIO JIJISl HAC BCEX, SI3BIKOM MHPOBOM
HAyKH U KYJbTYpbl. B CBA3M ¢ 3TUM MOJMTHKA TPEXs3bIUns, AKTUBHOTO M3YyUEHUS aHTJIUICKOTO
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sI3bIKa B IIKoJIaX U By3ax KazaxcraHa, mepeBo/a Ka3aXCKOTO SI3bIKa Ha JIATUHUIY CTAHOBUTCS
HOBBIM BBI30BOM BpEMEHHU /Il MoJiepHM3upytouierocs Kazaxcrana [7].

B 1950-x rr. upeonoruzanusi y4eOHO-BOCIUTATEIBHOTO MPOLIECCa JOMOIHUIACH TTOTOHEH
3a BaJOBBIMH IOKazareasiMu, (opmanu3anueil yueOHOro mporecca, Ae3THU3ALUUeN MIKOIbHOIO
obpazoBanus. Eciiu B 1948/49 yu. romy 48% mkon cuctemMbl MHUHHCTEPCTBA MPOCBEIICHHUS
pecnyOiuku ObUIM Ka3aXCKHUMH, XOTS JI€TM KOPEHHOTO HaceleHUs cocTaBiisuim 36% Bcex
yuanmxcs, To B 1955/56 y4. rony 43% o01meobpa3oBaTebHBIX MIKOJI (YHKITMOHUPOBAIIA Ha
PYCCKOM $I3bIKE € 0XBaTOM 66% yuamuxcs, 6osiee 100 ThiC. Ka3aXCKHUX AeTel MOCEaId PYCCKUe
mrkodsl. 3a 20 set (1950—1970 rr.) uncino ka3zaxcKux KO cokpatuiiocsk ¢ 3891 go 2577, roraa
KaK YHCJIO PYCCKUX LIKOJI C INPENOJAaBaHWEM Ha PYCCKOM S3bIKE YBEIUYMJIOCh Ha 1,5 ThIC.
[5:112]. B By3ax Kazaxcrana Takxe MEIJICHHO POCJIa YUCIEHHOCTh MPEJACTABUTENEH KOPEHHOTO
HACEJICHUs Cper MPOECCOPCKO-TPENOIaBaTEICKOTr0 COCcTaBa U cTyaeHToB. B 1940 r. cpenu
CTYIEHTOB AnTMa-ATHHCKOTO BETEPUHAPHO-300TEXHUYECKOTO MHCTUTYTA YJEIbHBIN BEC Ka3aX0B
coctaBisil Bcero 12%, XOTS 3TOT By3 TOTOBWJI CHELUAIMCTOB MCKIIOYUTENIBHO IS Cefa.
[IpoGneMbl BBICIIEH MIKOJBI YCYT'YONSITUCh CTaTUHCKUMU DPENPECCHSIMH, YHECUIUMH KU3HU
BBIJIAIONIUXCS YUCHBIX U meaaroroB A. baiitypcsinoBa, C. Achennusiposa, X. flocmyxamenosa,
T. XKyprenesa u ap. CoBerckas ujaeonorus Oblia HampaBieHa HA MOJABJICHHUE HAIMOHAIHLHOTO
CaMOCO3HaHUsl HEPYCCKUX HAapOJOB, B TOM YHUCIIE U KAa3aXCKOT'0, YTO BBIPAXKAJIOCh B CTPEMIIEHUN
OTOpBaTh WX OT HAIIMOHAJIBHBIX UCTOKOB M KOpPHEH, KOTOPHIE MUTAIOT UCTOPHUKO-KYIbTYPHYIO
LIEJIOCTHOCTh HapoJia U IPEEMCTBEHHOCTh MOKOJIEHUH.

B 1951-52 rr. B Kazaxcrane mnpoxoauT OOJBIION MaaeX CKOTa, >XUBOTHOBOJICTBO
pecnyOJIMKN HaxXOAUTCS B TsKENIOM mosiokeHuu. B 1951 r. HacuurteiBanmoch numib 4,5 MIIH.
rOJIOB KpymHOro poratoro ckora (B 1928 r. — 6,5 mun.), 1,5 min. nomazeit (3,5 min.), 127 Thic.
BepOmooB (1 muH.). M TONBKO TO OBHaM B CWIy WX OOJBIIOH OHOJOTHYECKON
PENPOAYKTUBHOCTH yJAI0Ch MPUOIU3UThes K ypoBHIO 1928 1. K Hauany 1954 r. obmiecTBeHHOE
[IOT0JIOBbE CKOTA YBEJIIMYWJIOCH HE3HAYUTENIBHO — MO JAHHBIM IOTOJOBbS JIMYHBIX MOJIBOPUIN
[8:6]. Crenb, camoif HpUPOAOH BeKaMH NPUCHOCOONEHHAs M CKOTOBOJCTBA, Haydaja
TpaHC(POPMUPOBATHCS C OCBOECHHMEM LEIMHHBIX M 3aJIeXKHBIX 3eMenb Kaszaxcrana c 1954 r.
XKusotHOBOACTBO Kazaxcrana cCOKpaTUIO CBOM 0OBEMBI Pa3BUTHS, YCTYIHUB O] PACIIAIIKY CBOU
nacroumia. Kazaxckuii Xo3s1iCTBEeHHBIA yKiIaa Kak Oa3oBasi MUTaTeNIbHAs cpefa HallMOHAJILHO-
KyIbTYPHOU crieu(UKA BUAOU3MEHSETCS, MPEeBpaIlascCh B KOMIIJIEKCHOE CENTbCKOE XO3SIICTBO.
N B nenoMm, Bcs 3koHOMHKA KaszaxcraHa MEHSET B ATH TOJbI CBOM XapakTep M CTAaHOBUTCS
WHyCTPUAIbHO-arpapHOM.

Bwmecte ¢ TeM HE0OXOAMMO OTMETHUTH, UTO B paccMaTpuBaeMbiii epuoj B Kazaxcrane Ha
(hoHE KECTKOr0 UJEOJIOrMYECKOI0 KOHTPOJIS MPOUCXOAUT 3HAYUTEIbHBIN IKOHOMHUYECKUI POCT.
Kaszaxcran Bomien B 3epHOBOH mosc 3eMiH, L€JIMHA MO3BOJIMIIA PEHIUTh IPOJOBOILCTBEHHYIO
nporpammy CCCP, mnonayynTh MWIIHApI MYAOB Ka3axXCTAaHCKOW TIIEHUIBI, XJed cTal
skcnopTHeIM  ToBapoM CCCP. llenmHa pgaja  OrpOMHBIA  UMITYJBC JUISL  Pa3BUTHUS
CEJIbCKOXO035CTBEHHONW HayKM, TEXHUKH, 3aBoJoB U MTC, crpoutenscTBa U pa3BUTUSA TOPOAOB
U TIOCEJIKOB B Ka3aXCKOH CTENH CO BCEHl MHEGPACTPYKTYpOM: J0Ma, OOJBHHUIIBI, IIKOJIBI, JI0Ma
KyJIbTYpbl, OMOIMOTEKH, Mara3uHbl, a TaK ke dJIEKTPUUECTBO, Ta3 IS UX KUZHEICATCIILHOCTH.

B 1940-1960-¢ rr. CoBerckuMm Coro3oM ObIT  OCYIIECTBIEH KOJOCCAJIbHBIN
WHTEJUIEKTYJIbHBI M TEXHUYECKHH MpOpbIB, CTaBUIMH OCHOBOM BOEHHO-IOJIUTUYECKOTO
naputeta CCCP u 3anaga. B 1949 r. 6pu1 co3nan CeMunanaTuHCKUH s/I€pHBIA TOTUTOH, rae 40
JIET TPOBOJMIUCH HAJ3€MHbIE W TOA3EMHBIE MCHBITAHUS ATOMHOTO OPYXHUS - OCHOBBI
caepxuBanust HATO, coOmronenus maputera mexay BapmaBckum 610koM u ctpanamu HATO.

Touno Taxke KazaxcTan okazaicsi HEpa3pbhIBHO CBSI3aH C OCYIIECTBIEHUEM KOCMHUYECKON
nporpammbl CCCP. 4 oktsa0ps 1957 r. ¢ kocMoapoma baitkoHyp OblT BEIBE/IEH Ha OpOUTY 3eMin
NEepBBId MCKYCCTBEHHBIN cIyTHHUK. 12 ampens 1961 r. ¢ teppuropun Kazaxcrana nopssuics
KocMHuUecKuit kopabib «BocTok-1» ¢ mepBeiM kocMonaBToM 3emiu FO. A. Narapunbim.
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OTH yCHeX| CTPaHbI IPUBEIU K POCTY BOCHHOM, MOJIUTUYECKOW U SKOHOMUYECKON MOIIH U
poimn CCCP Ha MupoBo# apeHe. B 3TUX yCIOBHSX MOJIUTUYECKHUE U SKOHOMHYECKHE BBICOKHE
JOCTH>KEHUS, COTIPOBOXKIAINCH M HECOMHEHHBIM POCTOM B cdepe KyabTypsl Kazaxcrana.

B pamkax cioXuBLIEHCS COBETCKOW HACOJOTUM, KOTOpas CEroJHs IOJBEPraercs
CephEe3HOM KPUTHKE, HECMOTPS Ha 00€3TMUYMBAHUE HAIIMOHAIEHOTO CBOEOOPA3HOTO COMEPIKAHMS,
MIOCTENEHHOTO  yMaJka MCTOPUYECKUX TPAJAULUNA, MPOUCXOAUT 3HAUYMTENIbHBIA CKA4YOK
Ka3aXCTaHCKOro 00pa3oBaHuUsl, HAyKH, MCKYCCTBa, Te€aTpa, MY3bIKH, JUTEPATypbl B YCIOBMSX
dbopMUpOBaHUS COBETCKOM MHTEpPHAIMOHAIBHON KynabTyphl. MMeHa mnwucarenel U MO3TOB,
apTUCTOB, MY3bIKAHTOB, MCIOJHUTENEH, yueHbIX, TBopuBlIUX B 1940-60-¢ r. B CoBerckom
Kazaxcrane, BmucaHbl B HMCTOPUIO CTPaHbl 30J0THIMH OYKBaMH, CTalyd TOPIOCTHIO HAIIEro
Hapoja, a X MPOU3BEACHUS BOLUIM B COKPOBUIIHMILY Ka3aXCTAaHCKOU KYyJIbTYPBI.

B 1950-e rompl OTKpbUIOCH 13 WMHCTUTYTOB: 300BETEPUHAPHBIA M MEIULMHCKHI B
CeMmunasiaTUHCKE; MEIULIMHCKUM, TOJUTEXHUYECKUW u mnexarormueckuit B Kaparawnne;
negaroruyeckue MHCTUTYTHl B ['ypreBe, Kycranae, Uumkente u np. Pacuumpsierca u cucrema
Axkanemnn Hayk Kaszaxckoit CCP, rme x konmy 1950 1. B Obuio yxe 19 nHayuHo-
UCCIIEeIOBATENbCKUX MHCTUTYTOB. B 1958 1. Obin cozman Uucturyr ¢unocodun u npasa AH
Ka3CCP, B 1961 r. - MHCTUTYT S3bIKO3HAHUS, JTUTEpaTyphl U UcKyccTBa. Hauanu uzgaBaThbest
cobOpanus counHenuit 1. Yanuxanosa, bl. Anteiacapuna.

B 1957 r. Obulo mpunsato cneuuanbHoe nocraHosienue LK Kommaprum Kaszaxcrana,
MOCBSIIICHHOE M3YYCHHIO JTUTEPATypHOTO HACNEIus Ka3axXCKOro Hapoja, Hayaluch palboThHI MO
coopy u myOnukamuu 0oOpa3loB HAPOJHOTO TBOPYECTBA MPOILIOro, ObUIa HW3JaHA 3-TOMHAas
HCTOPHS Ka3aXCKOU JIUTEpaTyphl.

OrpomMHyI0 pojib B pa3BUTHUU JIUTEPATyphl ChIrpall BblAaroliuiica nucarenb M. Aya30B,
3apepuBIIMid pomaH «Ilyte Abas». B 1959 r. atot Tpyn Obu1 oTMeueH JIeHMHCKON TIpeMueH.
I'ocynapcTBeHHOM TpeMun ObUIM YIOCTOEHBI poMaH-Tpuiiorusi HypnencoBa «KpoBs u mot» u
padotsl XK. MonnaranueBa. B atu sxe roapl mosiisitorces npoussenenus C. Mykanosa, I
Mycraduna, I'. Mycpenosa, A. Taxxubaea, T. XKapokosa, b. Mombirynel, . Ecen0epnuna, M.
Anumbaesa, [[. Cuernna, M. Cumamko u ap. B 1954 r. npomen 3-ii cwe3n mnucarenent
Kazaxcrana u 2-it Bcecoto3nblil che3/1, IpU3BaBUINI K U3yYEHUIO IEHCTBUTEIBHOCTH HA OCHOBE
«TBOPYECKOTO  OBJIAZICHUS  MapKCHU3MOM-JIEHUHU3MOM». (CBoeoOpa3HON  JeMOoHCTpanuein
JOCTH)KEHHMM Ka3aXCTaHCKOW KyJbTypbl cTana Jlexajga Ka3aXCKOM JIMTepaTypbl U MCKYCCTBAa B
Mockse B 1958 r.

3HamMeHaTeIbHBIM coObITHEM B 1946 1. cTana nmocrtanoBka onepsl «bupxkan-Capay», B 1949
r. xomno3utop M. TynebaeB, rpynna MOCTaHOBIIMKOB W HCHOJIHUTENEH OBUIM yIOCTOEHBI
INocynapcrsennoit npemun CCCP. Komnosutop E. Bpycunosckuii Hanucan onepy «/lynapaii».
[InpoKyro N3BECTHOCTH MOJYUYMIN Ka3zaxckue neslbl, HapoaHble aptuctsl CCCP b. TynereHosa,
P. barnanosa, E. CepkebaeB, kunokapTunsl 1. Aitmanosa. [Ipogomkaiio pa3BuBaThCs ONMEPHOE
u OGaneTHoe UCKYcCTBO, co3aanbl onepsl K. Kyxambsposa u H. Tnennuesa «30510Tbie TOpb», C.
MyxamemkanoBa «Alicyny», 6anersl I'. XKybanoBoi «Jlerenna o 6enoit nruie» u «Xupocumar.
KazaxcTranckue KOMIO3UTOPBI CO3JAI0T PSSl CUM(POHUYECKUX Ipou3BeaeHui. B pecrnyOinke B
1950 - 60-¢ rr. pabotan psn npodeccuoHaIbHBIX TeaTpoB, B T. 4. Kazaxckuit u Pycckuit TeaTpsl
IpaMbl, YHUTIypcKuil TeaTp My3bIKalbHOM Komeauu, Kopelckuil My3bIKaJbHO-IpamMaTHYECKUN
teatp, THO3, Teatp kykom, o01acTHbIe Kazaxckue TeaTpsl [4:121].

Takum 00pa3oM, B LEJIOM NPOMCXOJUT HOBBIM 3Tall Pa3BUTUS U pPACHBETa KYJIbTYPHI
Ka3aXCKOro Hapoja B YCJIOBHUSX COBETCKOW HWJEOJOTUH, TPaHC(HOPMHUPOBABILETO CBOIO
HAIMOHAJIbHYIO KYJIbTYPHYIO YHUKAJIBHOCTb B COBETCKOM MHOI'OHAIlMOHAJIBHOM HCKYCCTBE U
KynbType 1940-60-x roos.
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3AK/IIOYEHUE

Takum obpazom, B epuog 1940-60 rogoB HAOIIOMAETCS THTAHTCKUN CKAYOK B Pa3BUTHH
skoHOMUKM Ka3zaxcrana, ero mnpeBpamieHHe B HMHIYCTPHAIBHYIO PECHYONHKY, CO3aHuE
CeMHUMaNaTUHCKOTO SIIEPHOTO TOJNMTOHA, LENUHBI, KocMoapoMa «baiikoHnyp», ¢opmupoBaHue
MHOTOHAIIMOHAJILHOTO COCTaBa HACEICHHS PECITYOIHKH.

Coxpamienue yaeabHON YHCICHHOCTH Ka3axoB 10 29% NpUBENO K PACHIMPEHUIO Cepshl
PYCCKOTO 5i3bIKa KaK O(HIHMANBGHOTO, (OPMUPOBAHUIO HWHTEPHAIMOHATIBHOW COBETCKON
KYJIBTYpBl ¥ TPAJUIMNA. BinsHue cOBETCKOM MIE0NOTHU B KYJIBTYPHOM acleKTe MPOSIBIISETCS B
Cy)XKeHHH c(epbl UCTIOIB30BaHUS Ka3aXxCKOTo s3bIKa 70 MPEUMYIIECTBEHHO OBITOBOTO, perpecca
HAIlMOHAJBHBIX ~ TPAJHMIMK, COKpAIIEHUS KOJIMYECTBA Ka3aXCKUX  IIKOJN, HCKaKEHHS
HAIMOHAIBHON UCTOPHHU.

OnHako B 1ENOM, B paMKax COBETCKOHM Heojoruu, KyapTypa Kazaxcrana mepexuBaer
SPKUIA paclBeT, MPOUCXOAST 3HAYUTENILHBIE KyJIbTYpHBIE MPEOOpa30OBaHUs: POCT KOJIMYECTBA
IIKOJ, TIOSIBJICHHE HOBBIX BY30B, AKaJeMHH HayK, TE€aTpoB, HOBBIX HMMEH W TBOPCHHU
TAJAHTJIMBBIX IUCATENCH, YYEHBIX, KOMIO3UTOPOB, apTHCTOB, KOTOPHIC CErO/HS COCTAaBIISIOT
3onoroit  Qoux kyabTypel Kaszaxcrana. Takum o0pa3oM, ¢opMupyeTcsi COBETCKOE
MHOTOHAIIOHAJIbHOE UCKYCCTBO U KYJbTYpPa, B KOTOPOM HAaIlMOHAJbHAS YHUKAIBHOCTh HapOJIOB
CCCP crnaxuBaetcst 1 00€3JIMYUBACTCS], IPONIAraHIuPYyeTCs] MHTEPHALMOHAIU3M.
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1940-1960-xb111aps KAZAK XAJKBIHBIH MOJIEHU O3TEPYIHE
KEHECTIK WIEOJIOTMSTHBIH TUTI3TEH OCEPI

A. JI. OrteranueBa’

' AlIMaThI SHepreTHKa XKoHe GaiinaHbIc YHHBEpPCUTETi, AMatH! K., Kazakcran

Anoamna. Makanana 1940-1960 - >kbuTgapbl KEHECTIK TOTATUTAPIBLIK HIACOIOTHUSHBIH AaMYBI,
OHBIH HETi3ri ceOemnTepi >KOHE OpTYpJll camajapra: TapuxblHA, MEHTAIUTETKe, OimiM Oepy, TUI, Ka3ak
XaJKBIHBIH PyXaH! MOJICHHETIHE THUTI3TeH 9cepi KapacCThIPBUIILI.

KCPO-na keHeCTiK UACOIOTUSHBIH COFBICTaH KeHIHIT K€3CHCTI KOJITaHBICTaFbl OUTIOJSPIIBIK JKYHe
HETi3iHge ecim Keje »aTkaH oacepi kepceriiredH. ABrop KCPO cascu koHE SKOHOMHUKAIBIK JaMy
ke3eHiHne Kazakcran aymarpiaga Cemelt siIpoibIK ChIHAK ITOJIMTOHBIH KYPY, THIHAHFaH jKepiep i urepy,
FapbIlll alIarbIHbIH «balKOHBIP» KYPBUIBICHI KEHECTIK MEMJICKET YIINIH YJIKCH MaHbI3fa he OOJIFaHbIH
kepcerTi. KazakcraH 5KOHOMHUKANBIK CEpIILIiCKe KOJ JKETKI3iM, »KaHa 3aybITTap, JKOJaap, KeH
MH(DPaKYPBUIBIMIBI KaTajlap MEeH aybUIIapAblH CATBIHBIN, HHAYCTPHAIIL OOJFaHbl OasHmamaapl. ExiHmi
JTYHUSKY3UTIK COFBIC oHE ThIHaWFaH xepiepai urepy kesinge KCPO-uwH Eypomanslk aiiMakTapbiHaH
Kazakcranra agaMaap[pl 3BaKyalusulay KbI3METIHIH HOTHXKENIEPl Typalibl MOJIIMETTEp KEeTipiiIreH.
KazakcTan XanKpIHBIH €JIeyIi ©cCill, OHBIH KOIT YJITTHl KYpaMbl KaJIBIITACKAHBI KOHE Ka3aK YJITHIHBIH 63
JKEPIHJIE JKAITBI XaIBIKTRIH 29% KypalThIHBI €PEKIIIe aTaJIbII OTIJITeH.

Makaajia JKepriliKTi XaJbIKThIH €BPOMAJIbIKTAPMEH MOJICHUET apajiblK apakaThlHACKI MEH e3apa
aJIMacybl, ©3apa KaTbhIHAC MPOIEC KapacThIpbUIFaH. ABTOP MHTEPHAIIMOHABIbBI KEHEC MOJCHUETI MEH
JIOCTYpl  KaJNBINITACKAHBIH, OPBIC TUTIHIH PECMH TiI PETiHAC KaHAT >XKaWFaHBIH, >KaHa >KOFapbl OKY
OpBIHJAPBI, FBUIBIM aKkaJIeMUsIChl MEH TeaTp JKOHE MEKTEITEP/IIH KOITel alllblIFaHIbIFbl OalKaaaThIHbIH
)kyienen kenrepeni. CoHpali-aK KEHECTIK HMJICOJOTHUSHBIH TEPIC BIKMAJIBIH Ka3aK TUTIHIH TYPMbICTAFbI
KOJIJIaHYy asCHIHBIH TapbUTybIHA, Ka3aK MEKTENTEPiHIH CaHBIHBIH KBICKAPYBIHA, YITTHIK TapHXKa JIETeH
KO3KapacThIH ©3TepyiHe aJbIl KeJITeHir aifThUFaH.

Kinmmik ce30ep: nieoiorusi, MCHTAIIUTET, TAPUX, OLTIM.

THE SOVIET IDEOLOGY INFLUENCE ON CULTURE TRANSFORMATION
OF THE KAZAKH PEOPLE IN 1940 s-1960-s

A. D. Utegalieva'

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

Abstract. The article deals with the development of the Soviet totalitarian ideology in the 1940 s-
1960 s. The main causes, which influenced the history, mentality, education, language, spiritual culture of
the Kazakh people have been revealed.

The article shows the growing influence of the Soviet ideology in the USSR based on the
developed bipolar world system in the post-war period. The author points out that the political and
economic development of the USSR posed the most important tasks of creating a Semipalatinsk nuclear
test site on the territory of Kazakhstan, virgin lands plowing, building of a Baikonur cosmodrome, that
were of great importance for a single Soviet state. It is concluded that Kazakhstan is making an economic
leap, becoming an industrial country where factories and roads are built, cities and towns with wide
infrastructure are constructed and so on.
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In addition, the article contains data on the results of measures taken to evacuate the population
during the Great Patriotic War, the deportation of a number of peoples to Kazakhstan, the influx of
workers from European regions of the USSR for plowing virgin lands. It is emphasized that there is a
significant growth in the population of Kazakhstan, forming its multinational structure, where Kazakhs
structurally account for 29% of the total population on their own territory.

The article reveals the interaction processes of the indigenous ethnos with the European, their
cultural interaction and enrichment. The author concludes that as a result, international Soviet culture and
traditions are being formed, the Russian language sphere is being expanded as an official language, there
is an increase in the number of schools, new universities, the Academy of Sciences, theaters, etc. are
opened. On the other hand, the author reveals the negative influence of the Soviet ideology on narrowing
the field of the Kazakh language use to predominantly domestic and national traditions, reducing the
number of Kazakh schools, changing the view of national history.

Key words: ideology, mentality, history, education.
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IRSTI 378.016:802.0:004

Zh. Erzhanova'

'Almaty University of Power Engineering and Telecommunications, Almaty, Kazakhstan
TEACHING TO COMMUNICATE IN ENGLISH

Abstract. The article deals with the method of communicative learning, which is widely used in
foreign language classes. The application of this method allowed the teacher to pay more attention not to
grammar and translation, but to colloquial speech, that is, to enrich the vocabulary. The article
summarizes the work experience and recommendations of foreign teachers on the types of activities and
exercises, the presentation of new vocabulary and grammar fundamentals, aimed at the effective
assimilation of new material by students. The role of auxiliary and distributing materials, which should be
an indispensable attribute in the lessons of a foreign language, is noted. In conclusion, it is emphasized
that, despite the availability of various methods of teaching colloquial language, preference is given to a
communicative method that largely corresponds to the goals and objectives of the training.

Key words: communicative, interact, communicate, comprehension, conversation,
exchanging information, motivation.

The aim of the communicative approach is to provide students with real life
communication lessons that try to mimic the natural progression of language learning. The
emphasis of genuine communication that imitate real life situations is supposedly more fun and
more helpful for the students as they are learning a language in situations that it is used every
day. The idea is to make the target language more relevant to real world situations rather than the
classroom. When learning the English language (or any language for that matter), grammar,
vocabulary and pronunciation is very important and most teachers use the communicative
approach in either one of two ways. Firstly, the point of grammar is taught and then the teacher
asks the students to carry out exercises to practice the point in grammar. For example, the
teacher is teaching the present continuous and outlines the structure of the tense. After this, the
students are required to carry out activities where they might use it in real life situations.
Alternatively, some teachers prefer to skip this part because they feel that the grammar will be
learned naturally through communication exercises [1].

Experts also say that to learn a foreign language, particularly as adults, exposure to
language is not enough. We also need to focus our attention on the form of the foreign language,
i.e. on how it is pronounced or written, on how its grammar is formed and used, and on the form
and meaning of vocabulary. They say we need to use language to interact and communicate, too.

Communication always has associations with written and oral discourse. But
communication includes a surprised face, a smile, a nervous movement or a smoke above the fire
of Indians, as well. Communication is also advertising the color of the president's suit, flags,
posters or a whistle of a boy under the window of his sweetheart. The world around us is the
world of communication in various spheres. And only at language lessons the only means of
communication are textbooks and the lecturing teacher. In the classroom, the teacher is the
source of information. And this communication is under control rather than free. In this case, the
purpose of a teacher is to transform the communication with students to a pleasant, attractive and
emotional lesson. Real communication is always informative, unpredictable and unexpected. If
the teacher is always informative, interesting and unexpected, then even before the beginning if
the lesson students will be disposed for a good lesson. But if the previous lesson is just the same
as the next one, students will be bored with it before the lesson start. Another feature will
probably be that the traditional grammatical approach of starting the beginner’s syllabus by
presenting the present tense of the verb «to be» will have been replaced by a more
communicative focus, with basic introductions, requests and questions enabling learners to begin
communicating in English from the very first lesson. It is probably fair to say that, as we look at
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the language classroom of 2001, there will probably be a certain degree from stepping back from
the extremes of the totally communicative classroom, with its obsession about reducing teacher
talking time to a minimum and maximizing the opportunities for communication.

In today’s classroom we will probably also see a lot of authentic listening and reading
material being used and far fewer contrived texts designed to illustrate grammatical form or
present items of vocabulary and with no attempt to communicate a meaningful message to the
listener or reader. Perhaps the most enduring legacy of the communicative approach will be that
it has allowed teachers to incorporate motivating and purposeful communicative activities and
principles into their teaching while simultaneously retaining the best elements of other methods
and approaches rather than rejecting them wholesale.

The origins of communicative language teaching are many, insofar as one teaching
methodology tends to influence the next. The communicative approach could be said to be the
product of educators and linguists who had grown dissatisfied with the audiolingual and
grammar-translation methods of foreign language instruction. They felt that students were not
learning enough realistic, whole language. They did not know how to communicate using
appropriate social language, gestures, or expressions; in brief, they were at a loss to
communicate in the culture of the language studied. Interest in and development of
communicative-style teaching mushroomed in the 1970 s; authentic language use and classroom
exchanges where students engaged in real communication with one another became quite
popular. In the intervening years, the communicative approach has been adapted to the
elementary, middle, secondary, and post-secondary levels, and the underlying philosophy has
spawned different teaching methods known under a variety of names, including notional-
functional, teaching for proficiency, proficiency-based instruction, and communicative language
teaching.

Communicative language teaching makes use of real-life situations that necessitate
communication. The teacher sets up a situation that students are likely to encounter in real life.
Unlike the audiolingual method of language teaching, which relies on repetition and drills, the
communicative approach can leave students in suspense as to the outcome of a class exercise,
which will vary according to their reactions and responses. The real-life simulations change from
day to day. Students' motivation to learn comes from their desire to communicate in meaningful
ways about meaningful topics [2].

Teachers in communicative classrooms will find themselves talking less and listening
more- becoming active facilitators of their students' learning. The teacher sets up the exercise,
but because the students' performance is the goal, the teacher must step back and observe,
sometimes acting as referee or monitor. A classroom during a communicative activity is far from
quiet, however. The students do most of the speaking, and frequently the scene of a classroom
during a communicative exercise is active, with students leaving their seats to complete a task.
Because of the increased responsibility to participate, students may find they gain confidence in
using the target language in general. Students are more responsible managers of their own
learning. During a language lesson, such dialogues can reflect spontaneous situations. Those
unexpected dialogues are really communicative and built according to the scheme «stimulus —
response». This principle stimulates active thinking process, intuitive thought and use of
language in the frame of fixed communicative habits. Working on their own, students fulfil the
task of a communicative intercourse, and the best way of it is a free dialogue between students
but excluding the teacher who is always correcting and evaluating. There are a lot of students
who can and know how to speak English but they happen to keep silent facing the criticizing
teacher. At free work, however, students are more willing and ready for decision-making and to
ask the teacher for his advice. When a teacher is not a dictator, students try to learn language
themselves. In small groups, even the shyest students engage in communication at the same level
as a «non timid» students. It never happens, however, if the teacher stands in front of the all
class. Work in groups which transform a student into the main person of the language lesson is
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the kind of work which develops the communicative abilities of students. A language teacher can
not limit himself only to textbooks or teaching aids, even the poshest or the most contemporary,
but he must be in constant relation with the language by the modern means including television,
video, etc. It can also be a newspaper, or a recorded telecast or a radio report. The more variety is
in aids of learning and the more up-to-date reflection of the mass media influence is shown by
them, the more successful will the communicative intercourse be.

Speaking about communication, it is necessary to take into account a specific national
character and specific type of communication in English. Students ask: «What is the English for
it» when they want to know the equivalent of some Lithuanian gesture. Born in Lithuania,
children acquire specific gestures which are common to this country, or a city, or a community.
The language is acquired in the same specific logical-emotional communicative system as well.

Teachers always seek to fill the heads of students with various grammar rules and to
transform them to a source of language perfection. This purpose can not be achieved in most
cases. At the same time, it is not useful since it is impossible to grasp a lot of. The English
teacher should fix flexible aims which could vary in every single case. Communication is a
necessity in order to keep contact at a certain level and at a certain communicative frame.

Attention must be drawn to one more element of communicative intercourse. It is
spontaneity. In many cases normative rules will not allow to evaluate colloquial situation and
respond to communicative stimulus. Many times a teacher can spot a student not finding the
right word. That happens when the student thinks not about what to say, but how to say.

Structural exercises, which had spread in methodology in the middle of the century, were
determined to teach topics which must extract words from students active memory according to
the situation. But these exercises did not teach free usage of language in unexpected situations.
In fact, knowledge of the topics appeared to be non communicative because it was impossible to
predict the situation with all its unexpected moments. Dialogues and topics must be a part of
teaching process, but they are to carry unexpected elements, spontaneity and situation, which
require immediate and logical solution of communicative problems. Dialogues must help to
understand situation. They are useful in case when they involve ability to practise it in a free
manner.

Questions of practical liberty and personal necessity are the key ones not only from
linguistic point of view, but from social and political one as well. This question must be
presented to every student personally.

In the second half of the XX™ century behavioural approach emerged. Behavioural
linguists covered methodology with their ideas and defined language teaching methodology as a
mechanical reflection of language reality. This automatic and drill-based language learning
relied on right understanding of primary language of a growing child who is being brought up in
a natural language atmosphere. But it is difficult to compare the perception of English by a child
in an English speaking family and the perception of it in a non-English one. Behaviourists
claimed that the only way of language learning was a mechanical repetition of semantic and
grammatical forms. And what is true in a natural way of language perception, here becomes
senseless. A «behavioural» student cannot achieve natural language usage and he isolates
himself by situations which cannot be universal in every case.

Structural linguists claimed that direct language atmosphere is essential for acquiring the
studied language. By this statement, oral discourse was the only means of communication.
Creation of a language atmosphere was considered as compulsory condition for learning a
second language [3].

Mostly oral discourse is to be the only means of communication or at last the dominating
means. But very often foreign language is used in a written form.

Differently from behaviourists and structuralists, uses of communicative method suggest
every teacher should define the importance of every language discipline and teach language in
correspondence with local solutions. Communicative thinking does not provide a strict
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ideological structure and does not give a chance for a teacher to define what is main and what is
subordinate.

Audiolinguists pay distinguished attention to oral discourse. Their theory maintains that
understanding what is heard takes significant place in language acquisition (as in communicative
method). But audiolinguists give students some prepared language structures, while uses of
communicative method allow students to use such language structures which seem suitable for
students in particular circumstances. The difference between audiolinguists and uses of the
communicative methodology is, in fact, that the former gives students books with some prepared
logical structures in their memory while the latter direct and react to communicative stimulus
spontaneously.

Audiolinguists require a perfect pronunciation which is not communicative. Oral form
precedes reading but reading is to be the supporting element of oral forms of communication, the
stimulus of discourse or the enrichment if vocabulary. Audiolinguists focused on functional sage
of language, what sounds logically, but really it appeared to be thematically narrow in
memorising the communicative form. Audiolinguists really achieved high results in correct
usage of language structures, for this they use language laboratories, records of native speakers.
But students need to turn to a free and easy communication.

Followers of the communicative method aspire to habit of right usage of language
structures, but it is not over-emphasized. They also suggest paying attention to students' abilities
to express their own opinions, feelings and not to spread language structures for its own sake.
Thus, communicativists try to understand students cognitive nature, their personal and lifetime
abilities.

Oral forms of language communication are listening comprehension and conversation,
which are opposite to academic reading and writing. Methodologists did not pay much attention
to listening and abilities to start conversational intercourse. On the contrary, others consider oral
forms of communication the only one communicative and focus only on the goal of stimulating
conversation and listening comprehension. The truth lies somewhere in the middle between
«academic» written language and «illiterate» oral language. The teacher must define the
importance of every sort of communication. If spoken language is very stimulating, it can be
base for complex and deep language learning. If students are interested in written language
which they can show to parents, the teacher can start from writing which will be the base for the
same complex and deep language learning.

How does perceptive language mechanism work? At first, the student perceives sounds in
their verbal or idiomatic complexity, connects definite sound with definite meaning. Word used
in one meaning and for one time is fixed in the primary memory. Primary perception is fixed
logically with the help of associations with language and non language structures, and after such
associative fixation it is consolidated in the deep memory. At the last stage, it is to appear free
converting of grammatical and logical forms at every .complex situation with endless variety of
communicative solutions.

Perception of spontaneous speech and literally text gives different results and has different
communicative purposes. Nevertheless, the teacher must teach to react immediately in both the
cases. The teacher must take into account that listener cannot control speed of information but he
adheres to it and makes efforts in order to understand the main idea.

Natural conversation forces adjustment of a listener to a produce, but talk and perception
are mutually connected. Conversational acoustical contact must be a stimulus for a student's and
a teacher's work. In the communicative class, it is necessary to support students' motivation
showing their failures, success and progress. For that, the teacher can repeat some exercises,
which guarantee success in advance, and then to proceed to more complicated exercises. The
teacher must take into account the freedom in the frame of communicative abilities known to the
students. A conversation should teach the students how to use colloquial language at the most
normative, optimum level. Students active participating at class conversations is essential if the
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class is the only place to communicate. Relevant and actual material is used in real life situations
which are not fixed but can vary to different directions. Imitation starts from listening. As a rule,
students have a lot of listening but they do not speak. The teacher must provoke them with a help
of a situation, game or discussion. Primary stages of colloquial language take a course in
imitating, retelling the plot. Very often conversation goes smoothly when students have
significant vocabulary, logical and grammar structures, and trust that they will be understood.
But conversation must start at the very beginning of the learning process and expand according
to the lexico-grammatical abilities.

If the student is afraid of talking there will be any communication. He must join students of
similar abilities and create positive conditions to developing conversation. Conversational skills
must be developed step by step. A teacher must prepare students for conversations. At first,
situation can be discussed in Lithuanian. Making contact with problem is stimulus and that will
determine student's position. Now discussion can take place in groups in English. Structuralists
claim that constant practice conversational exercises solve all problems. It does a lot but not all.
Amount of conversational hours not always develop communicative abilities. Communicative
approach is not interested in producing forms and sentences in their sterile correctness.
Communicative method does not reject studies of grammar and sentence structure. Subordinate
clauses, pronouns, comparative forms, etc. are studied, but communicative method supposes
finding situations of a free contact in the course of studying the forms where rules are used
practically. Structuralistic dialogues and other exercises are abstract and directed towards
strengthening the material. That leads towards students' disability to react to an immediate
change of the situation.

Communicative method determines purposes of oral conversation spontaneously, without
preliminary preparation. A student has to define purposes of conversation at the very beginning
or even in the course of it. Defining of conversational purposes is dictated by need to transmit
some information or emotional state. The grammatical aspect has a secondary role if it does not
confuse understanding and conveying the purpose of the conversation. Grammatical and
phonetic correctness is developed not before the speech but in its course.

In a communicative class the main idea of pedagogical strategy is playing a definite role,
and then producing a speech is defined by situation. This means that forms are used in their
grammatical correctness but this correctness is not the main task. If grammatical forms prevail in
the class the student is willing to say something but he only emphasizes definite grammatical
form which is required by the teacher.

Reading perceives written in its logical forms. It means reading reproduces what is written.
Written language differs from colloquial one. That is why a teacher has to choose such extracts
for reading that the interaction «writing — reading» would not be difficult or disorientating the
student. Reading techniques are both «silent reading» and «loud reading». The communicative
method precisely defines objectives headed by free communication through conversation,
reading, listening comprehension and writing. For those aims, the communicative method uses
contemporary elements of tele-, radio communication, etc. which are natural in the world of
exchanging information. Nevertheless, a book remains the main but not the only tool of language
learning at school. But a book should be both interesting and accessible for students.
Communication is first of all exchanging opinions, information, notions of social, cultural,
political and other aspects of everyday life. It helps putting the right stress, improving the correct
intonation. Taking into account arguments against loud reading, the teacher must choose a
suitable material for loud reading. That can be newspaper news, short report, etc. When reading
aloud, the student prepares himself to speaking because he accustoms to the audience which
listens to him. Before students read aloud, the teacher can give some pre-reading exercises.
Reading must be purposeful when the student looks for the answer to the question which can be
logical, which requires thinking about what is read [4].
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Conclusion

The communicative method precisely defines objectives headed by free communication
through conversation, reading, listening comprehension and writing. For those aims, the
communicative method uses contemporary elements of tele-, radio communication, etc. which
are natural in the world of exchanging information. Nevertheless, a book remains the main but
not the only tool of language learning at school. But a book should be both interesting and
accessible for students. Communication is first of all exchanging opinions, information, notions
of social, cultural, political and other aspects of everyday life. Mutual relations between the
teacher and students have always been in the spotlight. The communicative system revises the
role of the teacher in class and the main principles of mutual relations between the teacher and
students. The teacher is to be a counselor, a professional adviser to whom students can appeal
with questions.
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AFBUIIBIH TUITH AYBI3 EKI COMJIEY TUITHJE OKBITY 9IICI

K. EpxxanoBa’

' ANIMaThl SHEPreTHKA YKoHE OailylaHbIC YHUBEPCUTETI, AMaThl K., Kazakcran

Anoamna. bepinren Makajnaza Kasipri TaHaa LIeT TUTH aybl3la YHpeTy TYPiHIH KeHiHeH
KOJIIAHBUIATHIH/IBIFB] JKAMbIH/IA aWThUIFAaH. ¥ CHIHBUIBIIT OTBIPFAH TOCULMI KOJIAHY OKBITYIIBUIAPFa
rpaMMaTHKa MEH ayJapMaHbl FaHa KaMThII KOMMai, aybl3 €Ki ceiyiey TUIiHEe, SFHH CO3IIK KOP.IbI
OaiipITyFa Ha3zap aynapTTbl. Makanaga CTyAEHTKE KaHa MaTepHalgbl THIMAI UTepTyre OarbITTallFaH
JKaHa JISKCHKa MEH rpaMMaTHKaHbIH HETi3iHe OepiIreH TaHBICTBIPBUTBIMAAD, OPEKET TypiiepiHe apHaFaH
JKATTBIFYJIap KAMTBUIFAH WIET €J1 OKBITYIIBUIAPBIHBIH JKYMBIC TOXKipHOeci MEH YCHIHBICTApbl OepisireH.
[er Tinmi cabarbIHIa aca MaHBI3IBI OOJBIN CaHAIATHIH KOMEKIIN KoHE YIeCTipMe MaTepraiapIblH e
KepceTireH. KopbITBIHABICBIHAA aybl3 €Ki Ceiyiey TUIIH OKBITYABIH KONTEreH oAicTepiHe KapamacTaH
0achIMIBIK OKBITYJIBIH KOWBLIFAH MaKcaT, MIHACTTepiHE ©Te KOFapbl JIOpeXele COWKeC KeJeTiH
KaTBICBIMJIBIK OJ/TiCKe OEpINIETIH/IIT] ePEeKIIIe aTaIbIIT OTKEH.
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Kinmmik co30ep: KOMMyHUKATHBTI, ©3apa ecep €Ty, COMJIeCy, QHrIMe, TYCIHY, bIHTaJaHy MaKcaThl.

METO/bl OBYUEHUS PA3STOBOPHOMY AHI'JIMMICKOMY SI3BIKY

K. Ep:xanoBa’

' ATMaTHHCKAN YHUBEPCHUTET DHEPTETUKH U CBS3H, T. AnMatsl, Kazaxcran

Annomauus. B cratbe paccMaTpUBaCTCS METOJ KOMMYHHKATHBHOTO O0YUEHHS, KOTOPBIH ITHPOKO
UCTIONIB3YEeTCS Ha 3aHATUSX WHOCTPAHHOTO s3bIKa. [IpUMEHEHWe JaHHOTO METO/a IO3BOJIAIIO
MperoAaBaTe o OONbllle BHUMAHUS YICISATh HE I'paMMaTHKE W TIEPEBOJY, a Pa3rOBOPHOM pedw, T. €.
00OTaIIeHnIo CIIOBApHOTO 3amaca. B cratbe 00001maeTcst OmbIT pabOThl U PEKOMEHIAINH 3apYOCSIKHBIX
npernoJiaBareneil OTHOCUTENBHO BUIOB JICSTCIBHOCTH M YINPAXXHEHUH, MPE3CHTAlMH HOBON JIEKCHKH U
OCHOB TpaMMaTHKH, HamNpaBlIeHHbIH Ha A((EeKTHBHOE YCBOGHHE HOBOTO MaTepuayia CTYJACHTaMU.
OrmeuaeTcsi poJib  BCIIOMOTATEIbHBIX U Pa3AaTOYHBIX MAaTCPUAIOB, KOTOPHIC JIOJKHBI OBITH
HETNPEMEHHBIM aTpUOYTOM Ha 3aHITHUSX WHOCTPAHHOIO s3bIKa. B 3aKioueHHe MOTYEPKUBAETCS, UTO,
HECMOTpSl Ha HaJW4ke pPa3HOOOpa3HBIX METOJOB OOYYEHHUS Pa3sTOBOPHOMY SI3BIKY, NPEANOUYTCHUE
OTJIAeTCSI KOMMYHUKATUBHOMY METOJy, KOTOPBI B OOJIBIION CTEIEHW COOTBETCTBYET MOCTaBICHHBIM
IIeTISIM 1 3a71a9aM 00ydeHHSI.

Knwowuesvie cnosa: KOMMYHHKATUBHBIN, B3aMMOJICHCTBOBAaTh, OOIIATHCS, Pa3roBOp, NMOHUMAaHUE,
CTUMYL.
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MPHTH 16.31.51

T. I1. Azmncona1

1 .
ANIMaTUHCKUI YHUBEPCUTET SHEPTETUKU U CBsI3M, I'. AnMaTsl, Kazaxcran

CHUHOIICHUC 3BOJMIOIMOHHBIX CUCTEMATHK TEKCTOB
C HEJIbIO UX IPUMEHEHHA B YYEBHOM ITPOLHECCE

Annomayus. CraThs TIOCBSINCHA W3YYCHUIO TEHE3UCAa CHUCTEMATUK TEKCTOB, BBI3BAHHOTO
W3MEHEHUEM cpefibl jocTyna Kk uH(opmanuu. llens aHamm3a - HCIOJIB30BaHUE THITOJIOTUU TEKCTOB,
MIPE/ICTABICHHON B COBPEMEHHBIX HCCIIENOBAaHMUAX, B METOAMYECKHX LEIsIX. B crarbe packpwiBaeTcs
colepikaHne TMOHSTHA «KOTHUTHUBHOE aKaJIeMHUYEeCKOe YTCHHE», O0ydeHHE KOTOPOMY OCYIIECTBIISIETCS
4yepe3 TeKCThl pa3HbIX GopmaroB. OcoOoe BHUMaHHUE yJeisieTcs TpaHChOpMAIMKM KOHIIENTa «TEKCT» B
COBPEMEHHOMW JIMHIBUCTHKE. OTMEYAeTCsl CBSI3b DBOJIOIUU TIOHSATHUS «TEKCT» C PA3BHTHUEM IU(PPOBBIX
TEXHOJIOTHH, 9TO 00YCIOBIIIO N3MEHEHHE B KIIACCH(DHUKAIINHA TEKCTOB M CMEIIEHNE aKIICHTOB B O0YUCHHH.
[IpoBoauTCcs TOAPOOHBIN aHANM3 IeHEe3uca KaTerophil TEKCTOB B HCCICIOBAHMSX IOCICIHUX JIET, B
yacTHOCTH B ucciiefoBanusix PISA. IlpeacraBneHa cxema, oTpakaromiasi COBPEMEHHYIO THITIOJIOTHIO
TEKCTOB: a) TO TeKCTOoBOMY ¢opmaty; 0) mo ¢opme mpencraBieHus (MO THITy HOCHTENS); B) IO
KOMMYHUKATHBHOM 1€ M 0230BO WHTCHITUH.

Knrouegvle cnosa: KOTHUTHUBHOE aKaJIeMUYECKOE UTEHHUE, TEKCT, WH(OPMAIMS, THIIOJIOTHS
TEKCTOB, IN(POBHIE TEXHOIOTHH.

CyTb TUHTBOOOpA30BATENBHOIO MpPOIECCa B HEA3BIKOBOM BY3€ COCTOUT B HHTETpallU
3HAHUU B COACPKAHUH MPO(HECCHOHATLHOTO 00pa30BaHUs, I1e HHTETPATOPOM BBICTYTIACT SI3BIK,
KaK CpelCTBO 00pa30BaHMs, BOCIIUTAHUS U (POPMUPOBAHUS TOTOBHOCTU OYIYIIUX WHKEHEPOB K
npodeccHOHATLHON JesSTeNbHOCTH. B HacTosiiee BpeMsi B CHCTEME BBICIIETO TEXHHUYECKOTO
oOpa3oBaHus 00ydeHHE PYCCKOMY SI3BbIKY KaK BaXKHOMY 2JIEMEHTY 00IIel 1 mpodeccuoHanbHOM
KYJIbTYpPBI 1 CPEACTBY IPO(ECCHOHATILHOTO 00IEHUSI TPUOOPEIO 0COOYIO aKTyallbHOCTb.

Crynenrtam, BhaaewomuM BTopbiM si3bikoM (L2) Ha GazoBom ypoBHe BISH (06a3oBbie
MEXJINYHOCTHbIE KOMMYHHUKAaTHUBHBIE HaBbIKM), HeoOxoaumo mnepeiitu Ha ypoBeHb CALP
(KOTHUTHBHOE akajeMuyeckoe BiageHue s3bikoMm). Tepmun CALP (akameMuyeckuil s3bIK)
npemioxed Jbxkumom Kammuuncom [8]. YpoBeHb akaieMHUeCKOro BIAJACHHUS  S3BIKOM
MpeNIoiaraeT yMeHHE KPUTHYECKH MBICIUTh W YHUTaTh, OCBOUTHh SKCTPAIMHTBUCTHYECKHE U
SI3BIKOBBIE  OCOOEGHHOCTHM HAay4YHBIX TEKCTOB. KammuHCc oTMewaeT, 4To mnpu OOydeHHH
aKaJeMHYeCKOMY S3bIKy OUY€Hb Ba)KHO OINHUPAThCs Ha KOHIENTyaldbHbIC 3HAHHMS Ha POIHOM
SI3bIKE, TaK KaK OHU JIENAI0T MaTepHall Ha JIPYroM s3bIKE MOHATHBIM. M3ydas mpeamersl Ha
POIIHOM S3BIKE, CTYJEHTHl MPUOOPETAIOT HA0Op HABBIKOB M HESIBHBIX METATMHTBUCTUYECKHX
3HAHUN, KOTOPBIE MOTYT OBITH UCIIOJIB30BaHBI IIPH pabOTE HA JPYTroM s3bIKe [8].

KoruutuBHOe akageMuUyecKoe BIIAJICHUE SI3BIKOM — 3TO YPOBEHb, HA KOTOPOM CTYAEHT
MOXET YATATh MEXKy CTPOK, BCTYIaTh B JUAJIOT C TEKCTOM, COTJIAMIATHCS FJIM HE COTJIAIIAThLCS C
TEM, YTO Hamucall aBTOp, 3a7aBaTh BOMPOCHI U Jp. DTOT Auajor BcE Ooliee YCIOXKHSIETCS B
yaeOHOM Tiporiecce. BakHeilmme yHUBEpcadbHbIE KOMIIETEHIIMH CBS3aHBI C YpPOBHEM
YUTATEIHCKON TPAMOTHOCTH CTYJIEHTA — 3TO CIIOCOOHOCTH K BOCIPUATHIO, 0000IIEHUIO, aHAINU3Y
nH(pOpMaIuy, TTOCTAHOBKE 1€ M BBIOOpA MyTEH €€ JNOCTHIKEHHUS;, YMEHHUE JIOTHUECKH BEPHO,
apryMEHTUPOBAaHHO M SICHO CTPOMTh YCTHYIO M MNHCbMEHHYIO peudb. [loaTomy Takoit
OCHOBOIIOJIATAIOIINI HABBIK, KaK YTEHHE, HE MOXKeT 00Jiee OTpaHUYMUBATHCS TOJIBKO
aKaJeMHYeCKUMH LEISIMH (CKOPOCTh, BBIPA3UTEIBHOCTh, MOHMMAHHUE COJIEPIKaHUA), a JOJKEeH
BKJIIOYATh IIEJIM, CBSI3aHHBIC C TIOBCEAHEBHON >XM3HBIO. YPOBEHb TPAMOTHOCTH IOCTOSHHO
MEHSIETCS MO/ BIUSHUEM HOBBIX TEXHOJOTHH. PazBuBarommecs TEXHOIOTUU MEHSIOT CIOCOOBI
yTeHUuss W oOmeHa wuHMopmaruend. Jloau, KOTOphle MOTYT aIanTUPOBAThCA K OBICTPO
MEHSIOIUMCSI KOHTEKCTaM, HaXOJAUTh U M3y4aTh MHPOPMAIUIO U3 Pa3HBIX MCTOYHUKOB, Ooliee
ycnemHbl. Otmevaercd, 4to B 1997 rony, korga HaunHaiock uccienoBanue PISA, UutepaeTom
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MOJIb30BATUCH TONBKO 1,7% Hacenenus mupa, k 2014 rogy ata uudpa ysBenunuunacs 1o 40,4%,
noutu Tpu Muwutapaa. Mexay 2007-2013 romamu KOJMYECTBO MOJIb30BaTeIeH MOOUIBHBIMU
tesnepoHaMu ynBomsock, B 2013 roay ux ObUIO CTOJIBKO e, CKOJIbKO Jroaed Ha 3emie. Ecin
paHbllle ToNyyanu oOpa3oBaHHE «HA BCIO JKHU3Hb», TO TENeph pa3BUTHE CTAaHOBUTCS
MOKU3HEHHBIM JIeJIOM. {11 JOCTM)KEHHs ycliexa C YBEIMUYEHUEM CIIOKHOCTH U KOJIMYECTBA
JOCTYMHON MH(GOPMAIIUHU Y’KE CETOIHAIIHUE CTYACHTHI I0JDKHBI YMETh UCIIOJIb30BaTh IU(PPOBBIE
MHCTPYMEHTHI [1].

Cpena, wuepe3 KOTOPYHO OCYHIECTBISETCS JIOCTYN K TEKCTOBOM uHGopMaiuu,
nepemMeniaeTcs OT OyMaXHOH K DJEKTpPOHHOH. MeHsieTcs cTpykTypa U (opMar TEKCTOB.
[ToaTromy mpu paboTe ¢ TEKCTOBBIM MAaTe€pHaIOM YK€ HEJAOCTAaTOYHO BIAJETh PA3IUYHBIMU
BUJAMU UTEHHs, HEJIOCTaTOYHO TOHMUMaHus Tekcra. Heobxomumo paszpaboTaTte HOBBIE
KOTHUTHBHBIE CTpAaTETUH lIEJICHANPaBICHHOIO YTEHHUs, CTpaTerud oOpaboTku HHpopmanuu,
BKJIIOUAIOLIME AaHaJIM3, CUHTE3, MHTEPIPETALNI0O M MHTErPalMi0 HE TOJBKO OJHOI0, HO U
HECKOJIbKUX TEKCTOB. B cOBpeMeHHOI TpakTOBKE TEPMUH «UTEHHE» COACPKHUT OoJiee MIMPOKU
cMmplcia. UTeHWe — 5TO NOHMMAHME, OLIEHKA, OTPaKEHHWE M HCIIOJIb30BAHME TEKCTOB JUIS
JOCTH>KEHHMSI CBOMX LIEJIEH, Pa3BUTHS CBOMX 3HAHUM M MOTEHUMANA I Y4acTUsl B KU3HU
oOmectBa [2].

[Ipu oOydenun (YHKIIMOHATLHOMY UTEHHUIO HCIOIB3YIOTCS TEKCTOOPHUEHTUPOBAHHBIE
TEXHOJIOTHHM, TJ€ TEKCT SBIAETCS OCHOBHOM JUIAKTUYECKOW enuHuied. B kadectBe
MCCIIE0BATENbCKOM 3aa4yl aBTOPOM NPEANPHUHATA MOMbBITKA MPOAHAIU3UPOBATH 3BOJIOLIMIO
CUCTEMATHUK TEKCTOB B MCCJIEIOBAHUAX MOCIEIHUX JIET, B YaCTHOCTU B HccaenoBaHusax PISA, ¢
[eJIbI0 YTOUHEHHUs HEKOTOPBIX MOHSATHH IJIS1 UCIOIb30BaHUS KIACCU(PUKALUU B METOAMYECKUX
nensix. PISA (Programme for International Student Assessment) — [Iporpamma MexayHapoIHON
OLICHKH CTYIEHTOB, MEXAYHApOJHOE HCCIEAOBaHUE MPOBOJIUTCA pa3 B TPU TOJA, €ro ULEIbIO
SBIISIETCS OLIEHKA CHCTEM 00pa30BaHUsSI BO BCEM MHUpE ITyTeM TECTHPOBAHUS HABHIKOB M 3HAHUI
[4].

HccnenoBarenu OTMEYAlOT, 4YTO 3a IOCIEIAHUE TpPU JECATHIETUS B COBPEMEHHOM
JIMHTBUCTUKE MPOU30IIA 3BOJIOLMS KaK CaMOr0 MOHATUS «TEKCT», TaK U «IOAXO0AA K TEKCTY»
[9, 11].

Eciu B 40-50 roapl TEKCT paccMaTpUBAICS C MO3UIMI COOCTBEHHO JTHMHTBUCTUYECKOTO
MI0/IX0J1a B paMKax TEOPUM CUHTAKCHCA KaK YUEHHE O CI0KHOM CHHTAKCHUYECKOM IIEJIOM, TO yKe
B 60-70 ronpl TEKCT ONPEAENSIOT KaK €IUHUILY 3HAKOBOM cuctemsl si3bika. B 70-80 roasl Tekct
mpeBpamaeTcss B CyOMUCHMIUIMHAPHBIN OOBEKT H3yueHHsA. B COBpEeMEHHOU JHMHTBUCTHKE
OTCYTCTBYET OJHO3HAUYHBIM MOAXOJ K MOHATHIO «TEKCT». [loa TeKCTOM MOHMMAaeTcsi Kak OJHO
IpeJIOKEHNE, TaK U HEKOTOpasi UX COBOKYIHOCTb, 0Opa3yrolasi LEeI0CTHbIE €JUHCTBA BHYTPH
0oree CIOXHOTO IIEJIOTO, a TaKke camMo 3TO Iienoe. TeKCToM MOKeT OBbITh TakKe BCs
COBOKYITHOCTh BBICKa3bIBaHUH, TMPEICTABISIONIAsT COOOH OTKPBITYIO CHCTEMY, HE HWMEIOUIYIO
rpanun; [11]. TpaguIMOHHO TEKCT OMUCHIBAIOT KaK OOBEAMHEHHYIO CMBICIOBOM CBS3BIO
MOCJIEI0BATEIBHOCTh 3HAKOBBIX €IMHHI], OCHOBHBIMH CBOWCTBaMHU KOTOPOM SBIISIOTCS CBSI3HOCTD
U 1enbHocTh [10].

Tekcr paccMmarpuBaeTcsi Kak IIOCIEI0BAaTEIbHOCTh BepOaIbHBIX (CIOBECHBIX) 3HAKOB.
[IpaBUABHOCTH MOCTPOCHUS BEPOATBHOIO TEKCTA, KOTOPBIH MOXKET OBITh YCTHBIM U
MMCbMEHHBIM, CBSI3aHa C COOTBETCTBUEM TPEOOBAHUIO «TEKCTYaJIbHOCTH)» — BHEIIHEN
CBSI3HOCTH, BHYTPEHHEM OCMBICIIEHHOCTH, BO3MOYKHOCTH CBOEBPEMEHHOTO BOCIHPHUATHSA,
OCYILIECTBJIEHUS] HEOOXOAMMBIX YCIOBMM KOMMYHHUKAUMU U T. A. [7]. TekcT ompenensor kak
€IMHHULY KOMMYHHUKALIUH, CTPYKTYpPUPOBAHHYIO M OpPraHHU30BAHHYIO II0 ONPEAEIEHHBIM
MpaBWJIaM, HECYITYI0O KOTHUTUBHYIO HHPOPMAIIUIO, ICUXOJIOTMUYECKYIO U COLIMAIbHYIO Harpy3Ky.
TexkcT — 3T0 HE TOJNBKO MOCIENIOBATEIBHOCTh BEpOAIBHBIX S3BIKOBBIX CPEICTB (3HAKOB), HO U
uHpopmanus, mnepenaBaeMas HeBepOalbHBIMU SI3bIKOBBIMU cpenactBamu. Ho B pabotax
MOCTETHUX JIET 3TO MOHATUE TPAaHC(HOPMHUPYETCs,, TEKCTOM SBISIETCS 3apUKCUPOBAHHAS Ha
KaKoM-J1100 MaTepuaJIbHOM HOCUTENE YeJIOBeUecKas MbIC/Ib; B OOIIEM IUIaHE CBSI3HAS U MOJHAs
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MOCIIe0BATEIHHOCTh CUMBOJIOB [11]. DTO ompenenenwue, Mo HalIEMy MHEHHIO, HAauOOJIee TTOJTHO
OTpakaeT COBPEMEHHOE IIOHMMAaHME TEpMHUHA, TaK KaK HW3MEHEHUE Cpelbl JO0CTyna K
uHpopMaluu TpaHCPOPMHUPYET CTPYKTYPY U (popmMat Tekcra.

B coBpeMeHHOII TpakTOBKE TEPMHUH «TEKCT» HCMOJb3YyeTCs BMECTO TepMHHA
«uHpOpMalMs» H3-32 €r0 CBA3M C NMUCHbMEHHOW peublo, OH OTHOCHUTCS K THIy Marepuaina,
MpeIHa3HAYeHHOT0 KakK ISl JUTEepaTypHOro, Tak W Uil MH(OPMAalMOHHO-OPUEHTHPOBAHHOTO
yteHus [4].

PaccmoTpuM  THMONIOTHIO TEKCTOB, TPENCTaBICHHYIO B wuccienoBanusx PISA: a) mo
TekcToBOMYy ¢Qopmary; 0) mo ¢opme mnpeacraBieHus (MO TUNY HOCHUTENsS); B) II0
KOMMYHUKATUBHOM 11eTM 1 0a30BOM MHTEHIHH [2, 3, 4].

4( TUMNONOrNA TEKCTOB B UccnegoBaHmax PISA )7

Nno TEKCTOBOMY no dopme npeacTasneHnA MO KOMMYHUKATUBHOM Lienn
dopmarty (Tvny HoenTensa) 1 6a30BOM UHTEHLIUK
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Cxewma 1 — Tumnonorus TekCToB B HcciieqoBanusx PISA

[To TexcToBOMY (pOpMATy TEKCTHI JCIST HA HENMPEPHIBHBIE (CIUIONIHBIC) M HEHETPEPhIHbIC
(HecruIOIIHBIE), CMelaHHble (TMOpUAHBIE) U MHOXKeCTBeHHble. CIUIOIIHBIE  TEKCThI
bopMHpYIOTCS TIPEIJIOKECHUSIMH, KOTOpbIe B CBOIO OYepelb OPTraHW30BaHBI B a03allbl,
naparpadsl, IVIaBbl, YacTH, pa3fenbl M T. A.). HecromHble TEKCTbl MPEACTABISIOT COOOMN
BU3yalbHYI0 HH(OPMALMIO — 3TO TeKCToBas rpaduka, TaOJULbl, MaTPULbI, PHUCYHKH,
rarpaMmbl, (OpMbI AJIsl 3allOJIHEHUs, KaTaJloTd, IporpaMMbl U T. A. I'mOpuaHbie ¢Gopmatsl
OOBIYHO BKIIFOYAIOT B C€0sI CIUIONIHBIE M HECIUIONIHBIE TEKCTHI, OHU HCIOJIB3YIOTCS B y4eOHO-
Hay4YHOH IuTepaType, B XKypHajax, Ha caiiTax, BeO-CTpaHMLAX, TJI€ aBTOPHI MPEACTABISIOT
pa3nuyHble TPE3eHTANUU IS Tepenayd WHQPOpManud, KOMOWHAIIMK CIIHCKOB, a03aleB H3
CIUIOLIHBIX TEKCTOB U YacTO Tpaduku, oHIaiH-(hopMbl, e-mail-coobuienust, GopyMsl.

MHOX€ECTBEHHBIE TEKCThl CO3/AIOTCSl pa3HbIMU aBTOpaMu. OHHU COMNOCTABISAIOTCS JUIA
KOHKPETHBIX LIeJed Wiu JUIs 1eieid oueHkd. CBsi3b MEXAY TaKUMH TEKCTaMU MOXKET ObITh
OUYECBUJIHOM WJIM JIATEHTHOM, OHM MOTYT OBITh B3aMMOAOINOJHSIOIMMHU U NPOTUBOPEYAILNMHU
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apyr npyry. Hampumep, caiTel pa3HbIX KoMmmaHuii. HECKOJIBKO TEKCTOB MOI'YT UMETb OJHH
«4UCTBI» (opmaT (HampuMep, TOJIBKO HECIUIONIHOW) WM MOTYT BKIIOYaThb B CeOsl Kak
CIUIOLIHBIE, TAaK U HECIUIOIIHBIE TEKCTHI.

BBenenue 4yerbipex KaTeropuil TEKCTOBOro (¢opMara MO3BOJSIET HHTETPUPOBATH
UHPOPMALIMIO Pa3HBIX TUIOB mpenctaBineHus. [lo dopme npencraBnenus (Hocuteno) PISA
2009 kmaccuduIUpyeT TEKCThl KaK TI€YaTHBIE H DJIEKTPOHHBIC. [ledaTHble — TEKCTHI,
IIPEJICTABJICHHBIE TOJIBKO B OyMa)kHOM BapHaHTE, DJIEKTPOHHbBIE — TEKCTHI, IPEACTABICHHBIE HA
mucruiee. Ho ¢ mosiBieHneM HOBBIX Ia/IKETOB (IJIaHIIEThI, CMapT(OHBI) MeYaTHbIE TEKCTHI MOTYT
otoOpaxarbcst U Ha 3kpaHe. Iloatomy B PISA 2015 ucnone3yercss TEpMHUH «IPOCTPAHCTBO
oToOpakeHHsT TekcTay. UToObl ommcaTh OCOOCHHOCTH HTOTO MPOCTPAHCTBA, MPEIITOXKEHO
JiefieHHe TeKCTOB Ha (pUKCHpOBaHHBIC M TUHaMU4eckue [3].

@OUKCUPOBAHHBIE TEKCTHl — 3TO print-MeAMYM M JJIEKTPOHHbIE MeIuyM TeKCThl. OHH
00BIYHO TIeUaTaroTcs Ha Oymare B popMe OTIEIbHBIX JIHUCTOB, KHUT, OPOIIIOP, )KYPHATIOB U T. 1.,
HO BCE€ Oouibllle MpeACcTaBisAtoTcs Ha dKkpaHe B ¢aitmax DOC, PDF u e-readers. DTo mpuseno k
pa3MbIBaHUIO pa3IM4Mil B JIEJICHUM TEKCTOB Ha IeyaTHble M 3JeKTpoHHbIE. [lo cyTu, Takue
TEKCThI UMEIOT (PUKCHPOBAHHOE, CTATUYHOE CYIIIECTBOBaHHE, 00bEM TekcTa n3BecTeH. CpeacTBa
HaBUTAIIUHN B JIEKTPOHHBIX BEPCHUAX (PUKCHPOBAHHBIX TEKCTOB - OTJIABJICHHE, TJIABBI, Pa3JIeIbl,
naparpadsl, 3aroj0BKH, KOJTOHTUTYJIbI, HOMEpa CTPaHUII, CCHUIKH.

JluHaMu4eckne TEKCThl MPEJICTaBIeHbl TOJBKO B IM(poBOM Qopmare, OHH HMEIOT
He3a(pUKCUPOBAaHHOE CYIIECTBOBaHME. B NTMHAMUYECKUX TEKCTaX MOXHO YBUIETH TOJIBKO YacTh
JOCTYITHOTO TEKCTa M 3a4acTyl0 00bEM TakuMX TEKCTOB Hen3BecTeH. CHHOHUM JIMHAMHUYECKOTO
TEKCTa — THUIMEPTEKCT. ITO TEKCThI C HABUTAIIMOHHBIMU MHCTPYMEHTAMU U (YHKIIUSMU, KOTOPBIE
JIIal0T BO3MOYKHBIM HEIOCIIEI0BATEIbHOE YTEHHE. UMTalomuil caM «HacTpauBaeT» TEKCT U3
uH(popManuy, BCTpeyaromeiics B  cchUikax. HeoThemiieMol ¥ YHUKaTbHOM  4YacThIO
JUHAMHYECKOI0 TEKCTa SIBJSIOTCS HABUTAllMOHHBIE WKOHKH, IOJIOCHI, MPOKPYTKH, BKIIAJKH,
MeHI0, (YHKITUU TEKCTOBOTO TIOUCKA U JP.

Jlnst TOro, 9TOOBI OXBAaTUTh HIMPOKHI CHEKTP THIIOB YTCHHUS, KIACCH(PHUIHUPYIOT THIIBI
TEKCTOB [0 KOMMYHUKATUBHOM 11eJM ¥ 6a30BOM MHTEHIMH. [IoHSITHE «THIBI TEKCTOBY» BHITEKACT
U3 TOHSTHUSI «TUIIBI PEYM», KOTOPbIE CUCTEMATHU3UPYIOT HAa OCHOBE pA3JIMYHBIX INPU3HAKOB
(KOMMYHUKAaTUBHO-TIParMaTUYECKUX, TIOTUKO-CMBICIOBBIX, CTPYKTYPHO-CEMaHTUYECKHX ).

B 3apyOeXHBIX HCCIIEOBAHUSX OTMEUACTCS, YTO IMOMBITKH KaTerOPU3UPOBATH THIIBI
TEKCTOB MOJYYalOT COMPOTHBICHHE, TaK KaK THIIOBbIE MOJETH OMPEAETSIOTCS Ha HEOONBIINX
OTpe3Kax TEKCTa, OOJBIINE M0 00BbEMY TEKCTHI HE MOTYT COCTOSTH TOJBKO M3 OJHON TEKCTOBOM
mozenu. 1o cBoelt oprann3anuu HayyHbIe TEKCThI ACNSATCS HA TEKCTHI «<OKECTKOTO» U «THOKOTO»
cocoba moctpoeHus. «JKecTkuit» crocod Moapa3yMeBaeT IOCTPOCHUE TEKCTa IO CTPOTO
3amaHHOM cxeme. «['MOKkuii» crmoco0d He mpeamnojaraeT HalIU4YUs KaKoW-THOO CTPOTOil CXEMBI.
[TocTpoenue Tekcra pa3BUBAETCsl CBOOOIHO.

B uccnenoBanusax PISA knaccugukanust TeKCToB afantupoBana u3 padot E. Bepnuxa [6].
Boigensitor cinepyrolue TECTOBblE MOJENM — ONUCAHHE, ITOBECTBOBaHHE, OSKCIIO3UIINS,
apryMeHTalus, MHCTPYKIUs, TPaH3aKLs.

Onucanue onpeaensoT Kak TUIl TEKCTa, B KOTOPOM MH(OpMaIus OTHOCUTCS K CBOMCTBaM
00BEKTOB B MPOCTPAHCTBE. DTO MOXKET OBITH UMITPECCUOHUCTCKOE OMHMCAHUE, IPECTABIIIONIee
nHGOPMALIMIO C TOYKM 3pEHUS CYOBEKTHBHOTO BII€YATJIEHHWS OT OTHOUIEHWH, KayecTB U
HampaBJiICHUH B MPOCTpaHCTBE. TeXHUYECKOE ONMMCaHKEe, pacKpbIBatollee MH(GOPMAIUIO ¢ TOUKH
3peHusi 00bEKTUBHOIO HabMoieHus. YacTo TEXHUYECKHE OMUCAaHUs HUCIOJIb3YIOT HECIUIOUIHbIE
TEKCThI, TAKHE, KaK TUarpaMMbl, CXEMbI 1 WJUTFOCTPALIUH.

[ToBecTBOBaHME — 3TO TUIl TEKCTa, B KOTOPOM Mepenaércst nHpopMalus, OTHOCSIIAsACS K
CBOWCTBaM 0OBEKTOB BO BpeMeHHU. PaccMaTpuBaroTCs BOPOCHI, KACAIOIMECs TOr0, KOTJa UM B
KaKOH TOCIIeIOBATEIFHOCTH MPOUCXOTUITH COOBITHS.

OKkcno3unyst (TOJIKOBAaHUE, Pa3bsICHEHHWE) — 3TO TUI TEKCTa, B KOTOPOM HH(MOpMAIHS
IpEJCTaBlICHa KaK COCTaBHbIE MOHATHUS WJIM MEHTaJbHbIE IOCTPOEHUS TEX OJJIEMEHTOB, B
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KOTOPBIX JMaTCs aHAU3 IMOHATHUS, OOBACHSIOTCS B3aUMOCBSA3HM 3JIEMEHTOB, OHM OTBEYAIOT Ha
BOMpoc «Kkak». dopMa aHAINTUYECKOTO H3JI0KEHUS B IOAOOHBIX TEKCTaX — AKCIUIMKALUS,
OOBSICHEHHE TOro, KaKk MEHTaJbHAas KOHIICMIUS MOXKET OBbITh CBf3aHAa CO CJIOBaMH WU
TEPMUHAMM, B3aUMOCBSI3M 3JEMEHTOB, IOHUMAaHUE COCTAaBHOIO LIEJIOro, pa30MB €ro Ha
COCTABIISIFOLINE 3JIEMEHTHI. TEeKCT-IKCIO3HUIINS MPEICTABISAET COOOH, KaK MPaBHIIO, HECTUIOIIHON
TeKCT, uHorpaduky, B KOTOPOH B TpaduueckoM BHJE MPEJACTaBICH MacCUB HHGPOpPMAIIHH,
U3JIOKEHWE KOTOPOM B BHUAE CIUIOIIHOTO TeKcTa moTpeboBao Obl OONBIIOrO 00BEMA.
IIpumepaMu TEKCTOBBIX OOBEKTOB B IPEJCTABICHUM 3TOW KaTErOpUU SABISIOTCS HAYYHOE 3CCe,
JMarpaMma, IMOKa3bIBaloMIasi MOAETb MaMATH, rpaguk aeMorpaduyeckux TEHICHLUH, KapTy
MIOHATHM, 3aIICh B OHJIANH-DHIUKIIONEIUN, MCHTAJIbHAS KapTa.

AprymeHTanust — 3TO THUIl TEKCTa, KOTOPBIA MPEACTABIAET OTHOLIEHUE MEXIY MOHATHUSIMHI
WIM TPEeNTIOKEHUAMU. ApPryMEHTATUBHBIE TEKCThl COAEPHKAT BAXKHYIO MOAKIACCU(PUKALINIO
CTIOPHBIX IMOJIOKEHHUH. DTO TEKCThI, HABOJIAIINE HA Pa3MbIIUICHUE, YOSKAAIONINE, BKIIOYAIOIIHNE
CCBUIKM Ha MHEHHS U TOYKHM 3pEHMs, KOMMEHTapuu OTHOCHUTEJIBHO KOHLEMLUU COOBITHH,
00BEKTOB U HJCH.

WHcTpykuuss (MHOrZa Has3blBaeMas NPEANHUCAHHMEM) — O3TO THUIl TEKCTa, KOTOPBIH
IPEIOCTaBIsAET yKa3aHUS O TOM, 4YTO Jenarh. VHCTpyKUMHU SIBISIOTCA HANpaBlICHUEM IS
OIPENIeJIEHHOr0 TOBE/IEHUs,, 4YTOOBl BBINOJIHUTH 3afauy. [IpaBuia, MONOXKEHUs, YCTaBbl
OTIpeNeNIAI0T TPeOOBAaHUS K OIpEeIEHHBIM BHIaM TOBeAeHUs. [IpuMepbl TeKCTOBBIX 00BEKTOB
UHCTPYKLIMU: PELENT, s AuarpamMmm, peKOMEeHIalliH 1o padore.

Tpan3akuus npexncraBiasieT coOOM BUJ TEKCTa, KOTOPBIA MpeAHAa3HAUYEH JUIsl JOCTUKEHUS
OIpe/IeIEHHON 1M, U3JI0’KeHHOH B Tekcre. Hampumep, npock6a o ToM, 4TOOBI YTO-TO OBLIO
CIEJaHO0, OPraHU30BaATh BCTpEUy U Ap. [0 MosABIEHUS 3JIEKTPOHHON KOMMYHHUKAIIMU TaKOW TEKCT
ObUT Ba)KHBIM KOMIIOHEHTOM PAaCHpPOCTPaHEHUsl KaK YCTHOM (1ienb Tene(OHHbIX 3BOHKOB), TaK U
nucbMeHHoW nHpopMarmu. TpaH3aKIMOHHBIE TEKCTHl YacTO HOCAT JIMYHBINA, a HE MyOIHMYHBINA
XapakTep, 3TO OOBACHSET, MOYeMy OHHM HE OTOOpaXkaroTcs B HEKOTOPBIX KopIycax,
MCIOJIB3YIOUINX OO0JbIIOE KOJIMYECTBO TEKCTOB AJIs pa3paboTku Tunojoruu. Hampumep, Takoro
poJia TEKCThl OOBIYHO HE BCTPEYAIOTCS Ha BeO-caiiTax, KOTOpbIE ABJISAIOTCS MPEIMETOM H3yUSHUS
KOPILYCKYJISIpPHOM JIMHTBUCTUKU. [IpMepbl TEKCTOBBIX O0BEKTOB TPAH3aKIUU - ITO €KEAHEBHBIC
O0OMEHBI IEKTPOHHON MOYTOM M TEKCTOBBIMU COOOILEHUSMHU MEXIy KOJUIETaMU UJIH APY3bsIMH,
JMYHOE MHUCHMO AJii 0OMEHa HOBOCTSIMH, TEKCTOBOE COOOIICHUE I OpraHU3aluy cOOpaHus U
T. 1.

B poccuiickoli METOOWYECKOM JUTEepaType TakKe CYIIECTBYIOT 3aTpyJHEHUS B
UACHTU(PUKAIIMA YHUBEPCAIbHBIX TEKCTOBBIX MoOjeiel. B 3aBHUCMMOCTH OT KOMMYHHMKAaTHBHOW
LIEJIU BBIIETSIOT ONUCATENbHbIE U ApIrYMEHTAaTUBHBIE TUIIBI TEKCTOB, KOTOPBIE, B CBOIO OYEPE/lb,
NOJPA3/eNAI0TCd Ha ONHMCAHUE, OmpeieieHue, AePUHUIMIO, MOSICHEHHe, COooOLleHue -
onucaTelbHbIE TUIIBI U PACCYKICHHUE, 1I0KA3aTEIbCTBO, OOBSICHEHNUE - aPTyMEHTATUBHBIC THUIIbI
[5].

Mpl 5kUBEM B OBICTPO MEHSIIOIIEMCS MUPE, B KOTOPOM MOHSATUE «TEKCT» SBOJTIOLUOHUPYET
BMECTE€ C M3MEHEHHUSIMH B 00JacTH TEXHOJOIMH. 3ajjaya MpernojaBareiss — HCIOJb30BaTh B
mporecce OOy4deHHsT TEKCThl pa3HbIX (OpMaToB, TaKk KakK KOHICHIHUS  OOydeHUs
(YHKIMOHATBLHOMY  YTEHHIO  IMOAYEPKHUBAET  CIIOCOOHOCTh  NPUMEHATH  MUCHMEHHYIO
nH(pOpMalLIMI0O B JMala3oHe CUTYyallUid, BIAJETh Pa3IMUYHBIMH CTpAaTEerHs MU IpH 00paboTke
TEKCTOB. B 00yueHun cMerarTcs akleHThl, COBPEMEHHBIM CTYAECHTAaM HEJOCTAaTOYHO BIIAJETh
HaBbIKaMU cOOpa M 3alIOMUHAHUS UHPOPMAIIMH, YCIIEX 3aKI0YaeTcs B BO3MOKHOCTH O0IIAThCS,
JEeTUThCS, MCIIONB30BaTh MH(POPMALMIO JJIS pelIeHHs] CIOXKHBIX MpoOsIeM, CIOCOOHOCTh
aJanTUpOBaThCs, CO37aBaTh HOBbIE 3HaHuA. ClieyeT 3aMeTuTh, 4YTO B COBPEMEHHON
METOAMYECKONW HayKe HCCIEeI0BaHbl B OCHOBHOM HEIPEPBIBHBIE (CIUIOIIHBIE) TEKCTHI, OMMCAHA
TEXHOJIOTUSl aHaJN3a, CTpaTeruu OO0Yy4YEHUs] YTECHHIO HEMPEPBIBHBIX, (PUKCUPOBAHHBIX TEKCTOB.
Ho onucanne B METOOMYECKMX LEJIAX TEKCTOB JPYrUX KaTeropuil HEHENpPEpbIBHBIX
(HECIUIOIIHBIX ), THOPUIHBIX, MHOXKECTBEHHBIX, TUHAMUYECKUX MPAKTHUYECKH OTCYTCTBYET, YTO
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000CHOBBIBAET aKTYaJIbHOCTh UX U3YYCHUs, TaK Kak 00ydeHHEe KOTHUTHBHOMY aKaJeMUYECKOMY
YTEHHMIO BKJIIOYAIOT MOMCK, OTOOp, MHTEPIPETALUIO, UHTErPAlUI0 U OLEHKY HHPOpMAIUU U3
BCETO JIMana3oHa TeKCTOB, OTPAKAIOUIUX pPa3HbIE CUTYaIUH.

BbIBO/IbI

1. CrynenraMm, BiameromuM BTOpbIM si3bikoM (L2) Ha 6a3oBoM ypoBHe BISH (6a30BbIe
MEXJTMYHOCTHBIE KOMMYHHUKATHBHBIE HaBBIKW), HeoOXogumo mepeiltu Ha ypoBeHb CALP
(KOTHUTHBHOE aKaJIEMUYECKOE BIIa/ICHUE S3BIKOM).

2. KorauTtuBHOE akaJeMHUYecKoe BIaJCHHUE SA3BIKOM — 3TO YpPOBEHb, HA KOTOPOM CTYJIEHT
MOET YUTaTh MEXKY CTPOK, BCTyNaTh B JUAJIOT C TEKCTOM, COTJIAIIATHCS UIIM HE COTJIAIIaThCs C
TE€M, YTO Hamucal aBTOp, 3aJaBaTh BOMPOCHl U JAp. DTOT AMANOr BcE Ooyiee YCIOKHSETCS B
y4eOHOM Iporecce.

3. PasBuBaromuecs TEXHOJOTMM MEHSIOT CHOCOObI yTeHHs M oOMeHa HHQOpMaIHei.
Cpena, uepe3 KOTOPYIO OCYIIECTBIISIETCS TOCTYN K TEKCTOBOW MH(pOpPMALNHU, EPEMENIaeTCs OT
OyMa)xHOU K 3JIEKTPOHHOUM. MeHsiercs cTpykTypa u ¢hopMaT TeKcToB. B paboTax mocienHux Jier
MOHSITHE «TEKCT» TPAHCPOPMHUPYETCS, TEKCTOM SBISETCS 3adUKCHPOBAHHAS HA KaKOM-JIMOO
MaTepuaibHOM HOCHTEJE 4YelOBEYEeCKass MBICIb; B OOIIeM IlaHe CBsI3HAs U TOJHAas
IIOCJIEI0BATENBHOCTh CUMBOJIOB. JTO OIpEAENeHUE, 10 HalleMy MHEHHUIO, HaubOosee IOJHO
OTpakaeT COBpPEMEHHOE I[IOHMMaHHE TEepMUHA, TaK KaK HW3MEHEHHE Cpelbl JJO0CTyma K
uHpopManuu TpaHcHOPMUPYET CTPYKTYPY U hopMaT Tekcra.

4. B uccnenoBanus PISA npeacTaBieHa THUIIONOTHS TEKCTOB: a) IO TEKCTOBOMY (hopmary;
0) mo ¢opme npencraBieHus (IO THITY HOCHUTENS); B) IO KOMMYHUKATUBHOHW €N U 0a30BOM
WHTEHITUH.

5. B mporuiecce oOyueHHsI aKaJeMHYECKOMY YTEHHIO HEOOXOIMMO HCIIOIb30BaTh TEKCTHI
pa3HbIX (OpMaTOB, TaK KaK KOHLEMIUS OOy4yeHUs (YHKIMOHATHHOMY YTCHHIO MOAYEPKHUBACT
CIIOCOOHOCTh TMPHUMEHITh NUCHBMEHHYIO HWH(POpPMAIMIO B JHAIMa30HE CUTYallWid, BIIAJCTh
pa3IMYHBIMHM CTpaTerussMH TpU 0OpabOTKE TEKCTOB, UTO AaKTyaJU3UPYyeT HCCIEeIOBAaHUE B
METOJAMYECKHUX IEJIAX TEKCTOB PA3IMYHBIX KATETOPUATLHBIX THUIIOB.
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OKY YPIICIHJE MAWJIAJIAHY MAKCATBIHIA MOTIHIEPITH DBOJIIOLASIIBIK
YKYWEJIEI )KIKTEY CHHOTICHUCI (ILIOJTY JKACAY)

T. I1. Aackosa’

' AlMaThI SHepreTHKa XKoHe GailIaHbIC YHUBEpCHTETi, AMathl K., KazakcTan

Anoamna. Makana aknaparka KaTbIHAy OPTACBIHBIH ©3repyiHe OaiIaHbICTRl MOTIHAEP I JKYHeer
KIKTEY/l JaMBITy YpAiciH (TeHe3HCiH) OKbITyFa apHajiFaH. TanmayaslH MakcaThl — 9AicTEMENIiK HeTi3ze,
3aMaHayd 3epTTeylepJe YCBIHBUIFAaH MOTIHIACp THUIIOJOTHACHIH Maiimamany. Makamaza opTypii
dopMaTTarsl MOTIH/AEP apKbUIBI «KOTHUTUBTIK aKaJEMISUIBIK OKY» YHPETy YFBIMBIHBIH Ma3MYHBIH/IAFbI
MocesieNiepl albUIFaH. 3aMaHayd JMHIBHCTHKAJa «MOTIH» KOHIENTICIH TYPJACHIIpyre epeKiue KOHLT
OeminreH. Liupiblk TeXHOIOTHSIIAPABIH JaMyblHA KATHICTBI MOTiH YFBIMBIHBIH ABOJIOLHUSCH OalKanazbl,
Ol MOTIHJEPAI XKIKTeY/i e3repTyre >KOHE OKBITY CeKIHIH aybIcThipyFa ceben TyFbi3abl. COHFBI
KbUIIApAarsl 3epTTeyjiepae, Keke aiTkannga, PISA 3eprreynepinzne MOTiH KaTErOPHSICHIH JIaMBITY
YpAiciHe TONBIK Tajjay >kyprisiireH. Kazipri 3amMaHfbl MOTIH THUIOJOTHSCHIH: a) MOTIHIIK (hopMatsl
OoifpraIa; 0) YCRIHY (hopMackl OoibIHINA (Coeyi Typi OONBIHIIA); B) KOMMYHHUKATHBTIK MaKcaThl MEH
0a3abIK MHTCHITHSCHI OOMBIHIIIA KOPCETETIH JKOIMAPABIH CYJI0AChl YCHIHBUTFAH.

Kinmmixk ce30ep: KOTHUTHBTIK aKaJJeMUSUIIBIK OKY, MOTIiH, aKlapaT, MOTIH TUIIOJIOTHUSCH, ITU(PIIBIK
TEXHOJIOTHSIIAP.

SYNOPSYS OF EVOLUTIONARY TEXTS SYSTEMATICS WITH
THE PURPOSE OF THEIR APPLICATION IN THE EDUCATIONAL PROCESS

T. Adskova'

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

Abstract. The article is devoted to the genesis of texts classification study caused by the
environment change of the information access. The purpose of the analysis is to use the typology of texts
presented in modern studies for methodological aims. The article reveals the content of the «cognitive
academic reading» concept which is taught through texts of different formats. Particular attention is paid
to the transformation of the «text» concept in modern linguistics. There is a link between the evolution of
the «text» concept and the development of digital technologies that led to the texts classification change
and change in emphasis in teaching. A detailed analysis of the texts categories genesis in recent years
studies is conducted, particularly in the PISA studies. A scheme reflecting the modern typology of texts is
presented: a) according to the text format; b) according to the representation form (type of carrier); ¢)
according to the communicative purpose and basic intentions.

Key words: cognitive academic reading, text, information, typology of texts, digital technologies.
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HAIIl OBHTAP

HAJIUPOB EPMYPAT 'AJIMMBEKOBHUY
(k 85-s1eTHIO CO THA POXKIAEHMS)

9 asrycra ucnonnuiock 85 ner HamupoBy Epmypary
lNanumbexoBuuy. HanupoB Epmypar [anumbexoBuu  —
KaHJMIaT XUMHUYECKUX HayK, JOLeHT kadeapsl « Teopernueckas
ANEKTPOTEXHUKA» AJIMATUHCKOTO YHMBEPCUTETA SHEPreTHKU U
CBSI3H.

Hamupo Epmypar I'anumbexkoBuu poawics 9 aprycra
1932 roma. B 1954 romy oxonumn ¢uznKo-MaTeMaTHUECKUN
¢dakynpTer Kazaxckoro rocynapcTBEHHBIH YHUBEPCHUTET WM.
anpb-Papabu no crenuanbHocTu «duzuka». B 1954 rony mocrne
OKOHYaHHUsl YHUBEpcUTeTa ObT HampasiieH B Kaparanamuckuit
TOPHBIIl MHCTUTYT AaCCUCTEHTOM KadelIpbl (U3MKH, TIe
BIIOCJIEICTBUU paboOTaj CTapIIUM MIPernoaBaTesieM.

C 1956 roma Havan 3aHUMAaTbCA HCCIEIOBAaHUEM
JJIEKTPUYECKUX CBOMCTB KaparanamHCKux yriei, KOTopble
JeTIM B OCHOBY €ro HAay4YHOH JEsATEeIbHOCTH IO H3YYEHHUIO (PU3UKO-XMMUYECKHX CBOMCTB
TBEPABIX TEI.

Hanupos E. I'. aBnserca nouentom BAK mno cnenmansHocTH «O0IIKME U TEOPETUUYECKHE
OCHOBBI 3JIEKTPOTEXHUKI.

C 1989 roma Epmypar TDanumOGexoBuu 3aBenoBail Kadeapoil «DIeKpOTEXHUKA»
KaparanimHcKoro rocyjapcTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA.

C 2002 o 2012 rr. padotan nouentoM kageapsl B KasHTY um. K. U. Cartnaesa.

B nacrosimiee Bpems siBisieTcst AoueHToM Kadenpbl «Teoperndeckas 371€KTPOTEXHUKAY,
YUTACT JICKIIUH, IPOBOIUT MPAKTUYECKUE U JJAOOpaTOpHBIE 3aHATHS 110 KypcaM «TeopeTndeckue
OCHOBBI 2JICKTPOTEXHUKW» U «Te0opus 2IIEKTPUYECKUX LEHEN.

Hanuposeim E. I'. onny6iukosan 6onee 100 HayuyHBIX 1 METOAMUYECKUX PAOOT.

3a MHOTOJICTHIOIO IIOJOTBOPHYIO pabory Epmypar TNanmumOekoBu4 HarpaxacH
bnaronapuocteto IIpe3unenta Pecnyonuku Kazaxcran, [loueTHoii rpaMoTON 3a 3HAUUTENbHBINA
BKJIa/1 B [IOAFOTOBKY BBICOKOKBAJIMLIMPOBAHHBIX CIEIIMATUCTOB U 100POCOBECTHBIN TPY/l B 4YECTh
10-nerus HezaBucumoctu PK.

Hamupos Epmypar @NamumOexkoBud mokaszan cedsi TpaMOTHBIM, KBTM(UIIMPOBAHHBIM
CIIELUAIIMCTOM, PEBHOCTHO OTHOCSILIUICS K MEJaroru4eckoi, yaeOHO-MeTOANYECKONH U HAy4HO-
UCCIIEI0BATEIBCKON NEATEIbHOCTH.

Best tpynoBast nesarensHocTh EpMypara ["anmnMOekoBuya cBsizaHa ¢ OJaropoJHBIM JI€TIOM
MOJArOTOBKM M BOCIUTAaHMS BBICOKOKBAJU(HUIIMPOBAHHBIX CHEIMATUCTOB. KOMMETEHTHOCTD,
IIPEJAHHOCTh CBOEMY JIEly, BBICOKMHM NPO(ECCHOHAIN3M U HUCKIIOUUTEIbHOE TpYI0It0ue
no3Boamm  Epmypary TanmumOekoBHYy CHHUCKATh HEMOAJCIBbHYIO JIIOOOBb U yBaKCHHE
CTYICHTOB U KOJLJIET.

Yeaoricaemwviii Epmypam I'anumoexosuu!
Mpul 1106um u yenum Bac 3a npunyunuanvnocms, npogheccuonanuim, 4ea06eHHOCms u
yMeHue omoasams cedsn cnoana aooumomy oeny.
B smom 3ameuamenvuwiit 0ens sncenaem Bam kpenkozo 300poswa, ycnexoe ¢ Baweii
MHO202paAnHO desasmenbhocmu, cuacmusa Bam u Baweii cemve!
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TpedoBanusi kK 0(popMIIEHHIO CTATEI

1. Crarbss nomkHa ObITE o¢opmieHa B crporom cootBerctBuM ¢ ['OCT 7.5-98 «Kypnanbl, cOopHHKH,
MHPOPMaLMOHHBIE U3aHusA. M3naTensckoe opopmieHre 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 0qUHAPHBIH.

ITocsie10oBaTe ILHOCTD 3J1EMEHTOB M31aTeJIbCKOro 0hopMiIeHUsI MATEPHAJIOB CJIedyI0IIAast:

— xog MPHTU (MexrocynapcTBeHHBIH pyOpHKaTop HAyYHO-TEXHUYECKONH MH(POPMAIINH) CTAaBUTCSA B BEPXHEM JIEBOM
YTy IepBOH CTpaHMLIBI;

— WHUOWaIBl W (aMIWIAKA aBTOPOB OOBIMHBIM KMPHBIM IIPU(TOM, 3aTeM HA CleAyIomlell CTpoYKe — Ha3BaHHUE
opraHu3anuu(uii), B KOTOPOH BBITONHEHA paboTa, TOPOI, CTpaHa,

—  3arjiaBHe MyOJMKyeMOoro MaTepuaia (MIPONMCHBEIMA OyKBaMH, MOIYKUPHBIN, KeTib 12, ab3a1] HeHTPHUPOBAHHEIN);

— ansortawms (100-150 cioB, MpUBOAKUTCS HA S3bIKE TEKCTa IMyOIMKyeMoro Matepuaia, kersib Nell);

— KiroueBsie ciioBa 1o Tematrke (MpruMepHO 6 OIMHOYHBIE clIoBa WK 3-4 clioBocodyeTaHui, kerib Nel 1);

—  TeKCT cTaThy (Kerab Nel2).;

— CIIMCOK JIUTEPATYPHI (B coorBerctBum ¢ ['OCT 7.1-2003 «bubmmorpadudeckas 3anvch. bubmuorpapudeckoe
onmcanue. OOmue TpeOOBaHMS M TpaBHiIa COCTaBIeHUS» (He Oosiee 12 HAMMEHOBAHMIT), CCHIJIKM pa3MeIIaloTcs Mo Mepe
YIIOMHWHAHUS B TEKCTE;

— cnucok nutepatypbl Ha aHruiickoMm sizeike (REFERENCES) mns apyrux BA3 JIJAHHBIX mofaHOCTBIO OTAENbHBIM
6JI0KOM, 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 >KHPHBIM IIPU(PTOM — TOf M3JAaHMS, 3aTeM HOMEp M3/IaHWsl M HOMEpa CTPAHMI] U BBIXOIHbIE JaHHbIE (BCE OTAENsAeTcs
3arsToi1). B KOHIIE B CKOOKAX yKa3aTb sI3bIK CTAThH;

— pesfome (100-150 cnoB) Ha OBYX S3BIKaX, OTIMYAIONINXCSA OT s3bIKa CTaThH. [locepenwHe CTpaHWIIBI mumiercs: 1)
Ha3BaHUE CTaThU; 2) aBTOPHI; 3) Ha3BaHWE OpraHU3ALMM; C KPACHOW CTPOKM — AHHOTalwsl, nocie — KiroueBsie cioBa (Kerib
Nell).

3. PucyHku u rpadMKy JOJDKHBI pacrojaratbCsi 10 TEKCTY, MOCNIE CChUIKM Ha HHMX, 0e3 COKpalleHWs: Harpumep:
"Pucynok 1 - Haspanme (mox pucyHkom)". PucyHku BeImonmHsIOTCS B pexume Paint (Painbrush). I'padukm, muarpammer,
rucTorpammsl - B pexxume Microsoft Excel, ¢ paspemiennem He menee 300 dpi. Maremarnueckue, Gpusndeckue u apyruie
o0o3HaueHns u (GopMyibl HaOmparoTcs B pexkuMe penakropa ¢opmyn (Microsoft Equation), HaKIOHHEIM pH(TOM H
pacnonararorcst o eHTpy. Homepa gpopmysr mpocTaBisitoTest y IpaBoro Kpasi CTpPaHULbI B KPYTIIBIX CKOOKaX.

4. OO6umii 00beM pyKOIICH, BKIIIOUAs aHHOTAIMH, PE3IOMe M C Y4eTOM PUCYHKOB 1 Tabiuil He Oosee 5-8 cTpaHu.

5. Cratbs, B 0043aTelNbHOM MOpsAKe, MOJMHUCHIBAETCS BCEMU aBTOpaMu (He Oojiee yeThIpeX aBTOPOB) B HMKHEM
MIPaBOM YTJIy Ha Ka)KZOH CTpaHMIe TeKCTa, CTaBUTCS AaTa. B ciayuae mepepaOoTKy cTaThbi TEXHUUECKHM PEIaKTOPOM JKypHasa
JIATOM TOCTYIUIEHHWS CUMTACTCs JaTa TOMyYeHMS pelakiell OKOHYaTelIbHOro BapHaHTa. B oJHOM HOMepe >KypHana
JoIycKaeTcs myonmkanus He Oojiee 2 craTeld OHOTO aBTOpa.

6. Ha otnenbHOM JHCTe cienyeT MpuBecTH cBefeHus o0 aBTopax: @.M.0. moaHOCTRI0, TOYTOBKIN anpec, e-mail, Mmecto
padoTHI, TOIDKHOCTH, CITy>KEOHBII 1 TOMAIIHWUN Tele(OHBI.

7. K craree 0043aTenbHO MPHUIATaOTCs PELEH3MH 2-X HE3aBUCHMBIX YUEHbBIX (BHEIIHAS M BHYTPEHHsISI), KOTOpbIE HE
BXOJIAIT B COCTaB PeaKLMOHHOM KOJUIETHUH Xy pHalla ¥ BeIyT HCCIIeI0BaHMs B 00JIaCTIX, OJIM3KNX C TEMAaTHKOM CTaThH.

8. g KaxIoi cTaTbu 3amOJHAETCS SKCIEPTHOE 3aKII0YEHHE O BO3MOXKHOCTH OINYyOJMKOBAaHUS, YTBEpP)KIECHHOE
npopekTopom no HP.

9. Ha ocHOBaHMHM SKCHEPTHBIX 3aKIIOYEHUI peIKONIerdsl MPUHMMAeT peIIeHHe: o MyOJuKanuyd Marepuana B
MIPE/ICTaBICHHOM BHJIE; O HEOOXOAMMOCTH 10PadOTKH; 00 OTKIIOHEHHH.

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

11. Pykomuch, moiydmBIIas OTPUIATENbHBIE OLEHKH NPH PELEeH3MPOBAHWM, OTKIOHSIETCS KaK HE COOTBETCTBYIOMIAs
ypoBHIO TyOnukanuil. Pykonucu aBTopaM He Bo3BpallaroTcs. Penakius BIpaBe HE BCTyHaTh B MEPENHUCKY C aBTOPOM
OTHOCHTEJIFHO MPUYMH (OCHOBAaHMH) OTKa3a B MyOiMKanuy cTaThi. Pemakums octaBisier 3a coOOH MpaBO B HEOOXOIMMBIX
CllydasiX TPOBOAUTH COKpAIEHUS M PEeJaKTOPCKYIo MpaBKy craTeil. I[locnme myOGnukanuy aBTOp MOXET MOJyYHUTh KOMHIO
cratbu B popmare PDF. Pemakumsa coGmroaeT pelakIMOHHYIO 3THKY M HE PacKphIBaeT 0e3 COrjlacHsi aBTopa IPOIece
paboTHI Haj cTaThell B M3MATENBCTBE (HE OOCYXKITAeT ¢ KeM-THOO JOCTOWHCTBA WIIM HENOCTATKH pabOTHI, 3aMEYaHUs U
WCTIPABJICHUS B HUX, HE 3HAKOMHT C BHYTPEHHUMH PELECH3UAMH).
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