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YIIK 621.375.026

MOLLHBIE NEPEAALLME CBY MOAYNN [UIA
MOBWU/IbHBIX PAUO/OKALIUOHHDIX
KOMMNEKCOB

HVKWUTIH AHIIPEM AMUTPYEBIY

HauanbHuk 6topo 0TAena TEXHONOrNYeckoro passuTms
AO HIM «AcTtoky» um. LLokmuHa»

AHHoTaums. PaccMOTpeHbl BapuaHTbl MOCTPOEHUS Nepeaatoliei annapaTypbl MOLLHbIX MOBUMbHBIX paauo-
NOKALMOHHBIX KOMNMNEKCOB C (hasnpOBaHHbIMM aHTEHHbIMU pelleTkamu. MpoaHanuanpoBaHbl OCHOBHbIE Npe-
MMYLLECTBA W HeJOCTaTKN Pa3NuyHbIX BapaHTOB NOCTPOEHUs NepeAatoLLeit annapatypbl. CopmynnpoBaHsbl
NPEANOXKEHNS MO NPUHUMNaM pean13aLm nepefarLLx MOLynei ¢ y4eToM NpeabsBseMbIX TpeGoBaHui 1
0C0oGEHHOCTEN JKCMNyaTaLum MOBUNbHBIX PaANONOKALIMOHHBIX KOMMIEKCOB.

KnioueBble crnoBa: MolHble NepedatoliMe MOLYNM, aHTEHHble (ha3upOBaHHbIE PELLETKM, 3MEKTpPo-
BaKyyMHble NpuBopb!, TBEPA0TENbHO-BAKYYMHbIE KOMMIIEKCMPOBaHHbIE YCTPOICTBA.

POWERFUL MW TRANSMITTING MODULES FOR MOBILE RADAR COMPLEXES
Nikitin Andrey Dmitriyevich

Abstract. The article considers options for constructing transmitting equipment for powerful mobile radar sys-
tems with phased antenna arrays. The main advantages and disadvantages of various options for constructing
transmitting equipment are analyzed. Proposals are formulated on the principles for the implementation of
transmitting modules, taking into account the requirements and features of the operation of mobile radar sys-
tems.

Keywords: Powerful transmitting modules, antenna phased arrays, electro-vacuum devices, solid-state vacu-
um integrated devices.

CTpemuTernbHoe passuTE COBPEMEHHBIX MOBUBbHBIX PaAMOMNOKALMOHHBIX KOMMMIEKCOB CTaBUT nepes
paspaboTunkamm anemeHTHoN Gasbl, AN 0becrneyYeHns YHUKaNbHbIX TaKTUKO-TEXHUYECKUX XapaKTepuCTHK,
3afayy co3aaHMs MOLLHBIX anepTypHbIX (MarnorabapuTHbiX) nepegarowmx mogynei ¢ Boicokum KN u pa6o-
TaloLWWX B LUMPOKOM Anana3oHe AfvH BOJH.

OCHOBHbIM HanpaBreH1eM B peLLEHUN YKa3aHHOW 3afaun SBNseTcs cosgaHue nepegatowynx CBY mo-
[ynei Ha nonynpoBOLHWKOBOW 3reMeHTHOM Base, rae OCHOBHbIMW MpeuMyLLECTBAMU SBMSKOTCS BbICOKAs
HaJleXHOCTb, ANUTENbHOE BpeMs HapaboTku Ha OTKa3 (OeCATKU ThICAY YacoB), LUMPOKWA AManasoH 4acTor,
HW3KMe paboune HanpsHKeHMs, YTO NO3BOMSET UCMONL30BATh NEPeatoLLyio annapatypy B pasinyHbIX pexu-
Max NepecTPOMKM YacTOTbl 1 ASIMTENBHOCTM 30HAMPYHOLLMX UMMYNbCOB [1].

OpHako cosgaHue MoLwHbIX nepegatowmx CBY moaynen Ha TBEPAOTENLHON ANEMEHTHON 6a3e nveeTt
Takke 1 HegocTaTku. OnpeaennTb LienecoobpasHoCcTb NOCTPOEHMS MOLLHBIX NepefatoLLmxX YCTPOMCTB Ha no-
INynNpOBOAHWKOBOW 3NEMEHTHOI Ba3e BO3MOXHO TONBbKO paccmaTpuBas BeCb KOMMNEKC 3aaad, Tpeby rowmx
peLLeHms eLe Ha aTane pa3paboTki MoLHbIX nepegatolmx CBY moayneit 4ns MoburbHbIX pagromnokaLmoH-
HbIX KOMNMEKCOB C MCCreaoBaHMAMM 6a30BbIX NPUHLMMOB NOCTPOEHNS NepeaaroLleit annapaTypbl ¢ npuMe-
HEHWEM PaaMONOKALMOHHBIX KOMMMEKCOB C aHTEHHbIMM pelleTkamu Tuna AGAP.
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MMpu NOCTPOEHWM NepegatoLLen annapatypbl Ans MOGUIbHbLIX PaanNoNOKaLMOHHBIX CUCTEM OCHOBHbLIMM
KpUTEPUAMI SBMNSIOTCA: CPEOHSAS U UMNYIIbCHAsA BbIXOAHAS MOLLHOCTb, YacTOTa CNefoBaHus U ANMTENbHOCTb
umnynbcos, KM nepegatowero Moayns, LWWMpMHA Auana3oHa pabounx 4acToT, MaccorabapuTHble XxapakTe-
PUCTWKK, TEXHONOTMYECKas CIIOXXHOCTb M3rOTOBMEHNS, @ TaKKe Hanmume 0TEYECTBEHHOM 3NIEMEHTHOM 6a3bl.

PaccmoTpuM pasninyHble NPUHLMMBI NOCTPOEHWS NEpPeaatoLMx CMCTEM AN MOLLHbIX MOBUIbHBIX pa-
ANOSIOKALMOHHBIX KOMMNEKCOB C aHTEHHbIMU pelLeTkamu Tvna AGAP.

Ha puc.1 cxema nepepatowiero Mogyns, akTMBHas YacCTb KOTOPOrO BbIMOSHEHA Ha TBEPAOTENbHOM
anemMeHTHoW Ba3se, Kaxabli KaHanm MOZyns UMeeT He3aBUCUMYH akTUBHYH0 YacTb B ycunenu CBY curHana n
ynpaeneHun (ha3on YkasaHHbIA MPUHLMN NOCTPOEHMUS LLMPOKO MpuMeHseTcs B nepepatowmx CBY cuctemax
ANSt PaAMooKaLMOHHBIX KOMMIIEKCOB C aHTEHHbIMU pelueTkamm Tuna ADGAP.

Oeareisli
Pazobpausamens Seumimens noAypabodiukabsL Hamyyamens
YrUAIMEAbHBL MOG
MpedycunumensHsn
AaRynpobadukabL MoGb
Okare e
brok bk numarug Pasobpauamess Sevmumens noaypobodikobun Hamypaamens
ynpabnerus YCUAIMEALHBI MO
fpedycummenshst
ROAYNPOBadHUKGLL MOGYE
.
Orartesbli
Pasolpaamess Yeummens noAyrpobaduKabsLT Hamysamens
YeuamenbHsi MO b

lpedycumumensHsi
noAynpodadHuKabL MO

Puc. 1. Cxema nepepatowero moayns Ha TBepAOTENLHOW 3NeMeHTHON base

TeepooTenbHbI NepeaaloLwuii Moayrnb B CBOEM COCTaBe UMEET BroK yNpaBreHns U NUTaHWs, a Takke
CBUY kaHanb!, nofeneHHble Ha NpeaycunuTeNbHyt0 YacTb Ha 6ase nosynpoBOAHUKOBbLIX MOAYIEN, COCTOSLLMX
13 pasoBpaLLatenent n ycunmuTenemn 1 BbIXOGHOW NoNynpOBOAHWNKOBDIA YCURUTENbHBIA MOZYMb C U3MyYaTenem.

YkasaHHbIN NPUHLMN NOCTPOEHUS NEpeaatoLLMX MoZynen no3sonset cHuautb notepu CBY curHana B
AHTEHHOM peLLeTKe K MUHUMYMY 3a CYET ynpaBreHns ga3on B NPeayCcUnuTensx Ha HU3KOM YPOBHE MOLLHO-
CTK, 4T0 no3sonseT obecneunts Bbicokuin KNI Ha yposHe 25 % v 4ONroBeYHOCTb NepesatoLen annapaTypbi.

Bonbluas YacTb anemeHToB NONYNPOBOAHUKOBOIO NepefatoLlero Mogyns MOXeT ObiTb BbINOSHEHA Ha
OTEYECTBEHHOW KOPMyCUPOBAHHOW anemMeHTHo Base. [ins peanun3auuy BbIXOLHOTO Kackaga TBEPAOTENBHOrO
Mogyns TpebyeTcs npumeHeHne MowHbIX CBY TpaH3NCTOpoB, N3roTOBNEHME KOTOPbIX SBMSETCS TEXHOMOT U-
YeCKW OYeHb CIOXHOM 3afayeit, YTo M ABMSETCH Cepbe3HbIM HEAOCTaTKOM YKa3aHHOTO TEXHWYECKOTO peLle-
HWS, @ NPUMEHUTb CXEMbI CITIOXEHMUS CUTHArOB C UCMOMb30BAHNEM HECKOMbKIX KackadoB YCUNUTENEN C OBHO-
BPEMEHHbIM COXpaHeHMeM TpeboBaHW MO LUMPUHE Anana3oHa YacToT u Bbicokum KM He npeacTasnsietcs
BO3MOXHbIM.

PaccmoTpum cnocob nocTpoeHus nepesatoLLen Mogyns 4/ MOLLHOTO MOBUNBHOTO paanonoKaLMOHHO-
ro KoMnreKkca ¢ aHTeHHow pelueTtkon Tuna AGAP Ha puc. 2. B gaHHOM criyyae B kayeCTBe BbIXOLHOrO Kackada
NPUMEHEH NepeaatoLLmnii Mogynb Ha 6a3e aneKkTpPoBaKyyMHOMO YCUIUTENS U COOTBETCTBEHHO Ans obecneve-
HWS NUTaHUS NPUMEHSIETCS BbICOKOBOMbBTHbIN MOZYNATOP.

MepegatoLmin Moaynb Ha Base anekTpoBakyyMHOro npubopa ropasgo npoLLe No CAOXKHOCTU KOHCTPY K-
LM OTHOCUTENBHO TBEPAOTENBHOM, OAHAKO HEOOXOAMMOCTb NMPUMEHEHUS BbICOKOBONBTHOTO MOLYNATOPA, C
Y4YETOM €ro Maccbl 1 rabapuTHbIX pa3MepoB HaKNaAbIBaeT CyLLEeCTBEHHbIE OrpaHUYEeHNs Ha UCMOSTHEHMS Bbl-
XOAHbIX KaHaroB. TeXHUYECKOe peLLeHne No3BOMNSET NPUMEHNUTb OTEYECTBEHHYIO ariemMeHTHYt0 Basy u obec-
NEYNTb UMNYNbCHYH BbIXOAHYK MOLLHOCTb B KaxgoM kaHane He MeHee 500 BT 1 BoamoxHo Gonee (yBennums
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NUTaLLME HaNPSHKEHWS) NPU TOW Xe ANUTENTbHOCTU UMNYIbCa, YTO B pasbl NPEBLILIAET TAKTUKO-TEXHUYECKIE
XapakTepuCTUK1 TBepLOTENbHON nepepatowwen annapatypel. Mpu atom KI[ anekTpoBakyyMHOro mMogyns
MOXHO nomny4uTb He MeHee 40%.

baor Guicoxobonsmiozo A 7
| MBI
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Puc. 2. Cxema moLHOro nepeparowero Moayna ¢ 3J1IeKTpoBakKyyMHbIM yCcunutenem
B KayeCTBe BbIXOAHOIo Kackaaa

bk BwcoxabomsmHozg TbepdomersHo-Boxymoe
UMY bLHOED TIUMaHYS Komnnexcuypabaroe Yompoucmbo
Bk TS Tonyrpobodkuobsu | - Baxyyrws Arimerenl modye
; APEAYCLITEb YCunmess
0K
ynpadaeHs
bk HaKana

Puc. 3. Cxema nepepatouiero mogyns Ha 6ase TBepAOTENbLHO-BaKyyMHOrO KOMMEKCUPOBAHHOTO
ycunutens

BapuaHT noctpoeHus nepepatoLleit annapatypbl, NPeACTaBMNEHHbIN HA puC. 3, B OTNMYME OT npepbl-
QYLMX HeMb3st peann3oBath C aHTEHHOW peleTtkoit Tuna APAP, Tak Kak ynpasrneHue ¢ha3on 13ny4aemoro
CUrHana OCyLLeCTBNAETCS NAaCCUBHbIX HA BbICOKOM YPOBHE MOLLHOCTW, YTO MPUBOAWT K AOMOMHUTENbHBIM
CNOXHOCTSAM C yNpaBrieHneM 1 onpeseneHHbIMU 3afepxkamu nNo BpeMeHu, a Takke cHnkaet KNI nepegato-
e annapatypbl. [penmyLLecTBOM ABISETCS Manoe YACIO aKTUBHbIX U3fyyaTeneil B COCTaBe nepeaatoLe-
ro MOZyns, a Takke HWU3Kas CTOMMOCTb, B CBS3UM C 9TUM BapuaHT NOCTPOEHUS Nnepefatollen annapaTtypbl Ha
6ase TBEpLOTENbHO-BAKYYMHOrO KOMMMEKCUMPOBAHHOIO YCUMNWUTENS C NAcCMBHOW aHTEHHOM (ha3vMpOBaHHOW
PELLETKON SABNAETCS aKTyarnbHbIM Npu NOCTPOEHUM NPOCTbIX MOBUBbHBIX PaAMONOKALMOHHBIX CUCTEM [2].

Mepegatolmin Mogynb Ha puUc. 3 COCTOMT U3 6noka ynpaBneHus, BbICOKOBOMITHONO MOZynsTopa, Uc-
TOYHMKA Hakana, WCTOMHMKA MWUTaHMS MOAYNATOpa, BLIXOOHOMO Kackaja B KayectBe TBEpPLOTESNbHO-
BaKyyMHOrO KOMMIEKCUPOBAHHOTO MOAYNS 1 NACCUBHOM aHTEHHON peLLEeTKy.

PaccmaTpuBaeMblil NPUHLMN NOCTPOEHUS NepefatoLlero Mogyns LenecoobpasHo peanusoBbiBaTh C
BonbLKm KONM4ecTBoM kaHanos (6onee 128). YMeHbLUEHME YKCna KaHanoB B 4aHHOM cny4yae byaeT npuBo-
[UTb K UX YOOPOXaHWIO, OQHOBPEMEHHO C 9TW YBEMMYEHME YUCNA KaHamnoB MPUBELET K CHUWXKEHMIO HadeX-
HOCTHbIX XapaKTepUCTIK annapaTypbl.

Ha npumepe nepegatoLlero Moayns ¢ 64-mMs kaHanamm pacCMOTPUM OCHOBHbIE TEXHUYECKIE XapaKTe-
puctukun. [ins obecneyenms Boicokoro KM pekoMeHayeTcs NpUMEHSTb B Ka4eCTBE BakyyMHOMO yCUnuTens -
amnnnTpoH, ¢ KA He Hke 40%. MoTpebnsemas mowHOCTb Brioka ynpaBneHnst N HakanbHbIX Lenen He 60-
nee 12 Br.
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[ns pacyeta KM nepegatowero moayns HeobXoaMMO OnNpeaenuTcs ¢ pexuMamu paboTbl KoMnIeKcy-
POBAHHOTO YCTPOWUCTBA C YYETOM BbICOKOW BbIXOLHOM MOLLHOCTM aMniuTpoHa u HeobxoaumocTu obecneye-
HWS1 €ro yCTONYMBYI0 PaboT (MCKMIOYMTL CPbIBbI YCUNEHNS), ANNTENBHOCTD UMMYNbCa CREAyeT OrpaHNYnTb Ha
10-15% oTHoCUTENBHO paboyer, Torga B OOHOM kaHane MOXeT ObiTb obecneyeHa BbIxogHas UMMYNbCHas
MoLiHocTb He MeHee 1500 BT, a usnyvaemas mowHoctb Bcero mogyns coctasut 96 000 Bt. Mpu aTOM BbI-
XO[Has MOLLHOCTb KOMMIIEKCMPOBAHHOTO YCTPONCTBA AoImkHa ObiTb He MeHee 115000 kBT (yunTbiBas notepu
CUrHana B pasoBpallarensx 1 nepexogax)

Ha puc. 4 npeacTaeneHa cxema TBepAOTENbHO-BaKyyYMHOrO KOMNNEKCUPOBAHHOMO YCTPONCTBA.

7 kackad 2 kackad
Homynpobodiukobeiy Pegpumobad BakiymHsi Pegoumobad
Wl = pasbaska - 1 LEUANTE pazbasa - 2
Pegpumobias Baxirrsits @egpumobasg Baxyrrsit
pazbasKa - 4 Lrumess pazbaska - 3 LrLmess
4 kackad J kackad

Puc. 4. Cxema TBepAOTENbHO-BaKyyMHOIr0o KOMNSIEKCUPOBAHHOIO YCTPOUCTBA

B KkayecTBe (heppuTOBbIX BEHTENEN NPUMEHSIOTCA Y-LMPKYNATOPbI C Harpyskamut BbICOKOTO YPOBHS
MOLLHOCTM, BCTPOEHHble BHYTPW. [oTepu curHana B ykasaHHbIX BEHTUNAX He npesbiwatoT 0,3 ab. B cBowo
ovepefpb, AMNIMTPOHbI 0becneynBatoT KOAPMUUMEHT yeuneHns He meHee 13 ab.

lMokackafHoe pacnpefeneHne MOLWHOCT B KOMMIEKCUMPOBAHHOM YCTPOMCTBE BbIMMISANUT CrELyHoLWmnm
obpasom:

- NePBbIN Kackad — TBEPLOTENbHbIA YCUNUTENbHbIA Mogynb — 26 BT, KM — 20%;

- BTOPO¥ kackag — aMmnuTpoH cpeaHeit mowHoctv — 400 B, KN4 — 20%;

- TPETUI Kackad — aMnIIMTPOH BbICOKOM MowyHocTu — 6 800 BT, KM - 40%;

- BbIXOZHOW Kackag — aMninTPOH BbICOKOM MowHocTh — 123 000 BT, KM — 40%.

MoTpebnsiemas MowHOCTL Mogyns, ¢ yyeTom KI[ wmnynbcHoro mogynsitopa, 6rnoka nutaHus nony-
npoBoaHuKoBoro yeunutens 95% u mowHoctn Hakana 10 BT u coctasut 3500 BT, a KM mogyns 6yget 60-
nee 27 %, YTo N03BONSAET KOHKYPUPOBaTb C TBEPAOTENbHLIMIA NEPEAAOLLMIU MOZYNISMM.

Mpu cosgaHuy nepegatolymx Moaynen Ha 6ase amnnutpoHa (npubop M-Tvna) Heob6XoaMMO YuMTbI-
BaTb, YTO AMANa30H YacTOT B CAHTUMETPOBOM Anana3soHe AnuH BOMH cocTaBnseT Ao 15% [3].

Takum obpa3om, AoKasaHo, YTO NepefatoLLmin Mogynb Ha Base TBepAOTENbHO-BaKyyMHOMO KOMMEKCH-
POBAHHOIO YCTPOMCTBA MMEET LieNbliit psf NPenMyLLEeCTB nepes nepeaarolum MoayneM paspaboTaHHbIM Ha
NonynpOBOAHVKOBOMN dNeMeHTHON Gase.
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PA3PABOTKA MPOTOTHNA TOPr 0BOT0 POBOTA,
NCN0Nb3YHOLLEN0 HEUPOCETEBYH) MOJIEND

AHAHYEHKO UrOPb BUKTOPOBNY

KaHA. TEXH. HayK, AOLEHT,

LIbIMANEBA AHHA HUKONAEBHA

MarucTpaHT,
®IBOY BO «bantuitckuin rocygapcTBeHHbI TexHuyeckuid yHueepceuteT «BOEHMEX» um. [1.®. YcTtuHosay»

AHHoOTauus: paccmaTpuealoTcs 6asoBble acnekTbl CO3AaHUs NPOTOTUMA NMPOrPAMMHOMO MOZYNS, BKKYato-
e gyHKUMOHanbHble TpebosaHus, TpeboBaHNS K WHGOPMALMOHHOM W NPOrPaMMHON COBMECTUMOCTM, K
HafEXHOCTHW, Hanuune yaobHOro nomnb3oBaTeNnbCKOro MHTEpdenca. BoinonHeHHas paboTa npogonxaeT akTy-
anbHyK Ha CErofHsIHWA AeHb TeMaTWKy WCMOMb30BaHMS MALLMHHOMO 0BYy4YeHWs B TPeramHre, NpeanoxeH
NpOTOTMN NpOrpaMMHOro po6oTa, UCMOoMb3YHOLLMIA BOIMOXHOCTU HEMPOHHO CETU AN TOProBnM Ha hOHAOBOW
Brpxe 1 MexayHapo4HOM BanloTHOM pbiHKE Forex.

KnioueBble cnoBa: TOProBnsl, NCKYCCTBEHHDIA UHTENMEKT, HEMPOHHBIE CETW, apXUTEKTYpa HEMPOHHON CETH,
MaLLMHHOe 0by4eHue

DEVELOPMENT OF A PROTOTYPE OF A TRADING ROBOT USING A NEURAL NETWORK MODEL

Ananchenko Igor Viktorovich,
Tsypaleva Anna Nikolaevna

Abstract: the basic aspects of creating a prototype of a software module are considered, including functional
requirements, requirements for information and software compatibility, reliability, and the availability of a user-
friendly interface. The completed work continues the current topic of using machine learning in trading, a pro-
totype of a software robot using the capabilities of a neural network for trading on the stock exchange and the
international Forex currency market is proposed.

Key words: trade, artificial intelligence, neural networks, neural network architecture, machine learning

NMiobas naes, npexae Yem BONOTUTCA B rOTOBbIA NPOAYKT, AOMKHA NPOATW CTaauMi0 NPOTOTUNMPOBa-
HWS. JTO CKeneT, OCHOBA ANS JarnbHENLIEro U3y4YeHNs U UCCNeaoBaHNs, KOTOPbIA Ha PaHHUX CTaausX nos-
BONSET M36exaTb MHOMUX OLINBOK.

1. Tpexae, 4em npuctynaTtb K paspaboTke npoToTuna nporpammHoro mogyns (MM), Hago noHumaTb,
CTPYKTYPY BXOAHBIX M BbIXOAHbIX AaHHbIX [TM [1]. B Hawem cnyyae, BXOAHbIMM AaHHbIMK Ans npoToTuna By-
[ET TEKCT, BBEEHHbI NOMNb3oBaTeneM, a UMEHHO: Ha3BaHWE MHCTPYMEHTA, MO KOTOpoMy ByayT BECTUCh TOp-
M W, €CNIN HYXXHO, MHCTPYMEHTbI, N0 KOTOpbIM Moaenb byaeT obydvartbcs. Kpome TOro, ans Toro, 4tobbl
HenpoceTb obyyanack 1 fenana nporHo3bl, e Ha BXOA LOMKHbI No4aBaThCs AaHHble ¢ Bupxu, nnbo ans re-
Hepauuu AaHHbIX [OMKHA WMCMONb30BaThCs OnpeaeneHHas Gubnuoteka. BoixogHbMM faHHbIMKM Oypet
HEeMpOoCeTb C PacCYMTaHHbIMU BECAMU 11 ee TOProBble KOMaHZbl, nepeaaBaemMble MPOrpaMMHOMY (DYHKLMOH a-
1y, OCYLWEeCTBNSAOLLEMY TOProento Ha Bupxe. CTPyKTypa BXOAHBIX M BbIXOAHBIX AaHHbIX MpeacTaBfieHa Ha
pucyHke 1.
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Yahoo API MnepnapameTpel
finance

/ / Y
Thkepbi Ha WUcTopus ueH O6y4yeHune Beca
BXOZ W BbIXO4 cetu
MOAenu
Y
47/Te|<ym,v|e ueHH/L) MporHos

API

P

BbiBog ceTn
KynuTb/npogate/
Aepxatb

Komangsl B QUIK

Puc. 1. CTpykTypa BXOAHbIX U BbIXOAHbIX AaHHbLIX MM

OOpalleHne K
API Bupxu.
BO/[l CBSI3aHHbIX C OTnpaBka
TUKEPOM BENUYMH KOMaHz.
Beog Tvkepa |
3arpyaka ‘moBneTBopAaeT A
MCTOPMM LieH peboBaHUAM?
I CoxpaHeHue HET
dopmupoBaHue oby4veHHON patc]
[AaHHbIX Ans mofenu
0byyeHuns |
A AY
mopenu POAOIMKUTL
>r BbiBoa Mogenu onepauum1? Aa
Ha BUPXKY.
ObyyeHune HeT
mogenu
|
KoHel,
A4

Puc. 2. Cxema anroputmMa nporpammHoro mogyns

2. OyHKUMOHanbHble TpebOBaHWA, NPedbsBMSEMbIE K MPOrpamMMHOMY MOAYNK. [porpaMMHbIi
MOZyb JOMmKeH 06ecneynBaTh BbIMOMHEHWE (DYHKLMIA:

—  06y4eHve poboTa Ans TOPronu ¢ MCMONMb30BAHNMEM OMPeaeNEHHOTO MHCTPYMEHTa,
—  nepeobyyeHue B cryyae yTpatbl 3PEKTUBHOCTM,
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—  OLeHKa JOXOAHOCTM anropuTMma,
—  BO3MOXHOCTb Ha4MHaTb W OCTaHABNWBATbL NPOLECC TOProBIM C UCMOSIb30BAHNEM [AaHHOTO MOZYNS.
MporpammHas cTpykTypa n anroputm paboTbl [2]. Ha pucyHke 2 npeacTaBneHa cxema anroputma

NPOrpaMmMHOro MOZyns.

Kak oTmeyanock paHee, nocrne Havana paboTbl ¢ NporpaMMHbIM MOZYNEM MOSb30BaTeNt0 HYXHO BBE-
CTW Ha3BaHWe WHCTPYMeHTa, Mo KoTopoMmy ByayT BecTuch Topru. B cryyae, ecnv yxe cylecTByeT MOAenb
(HerpoceTb), 0byyeHHas 4ns 3TOro, Nob3oBaTesNto npeaaraeTcs BO3MOXHOCTb NPOTECTUPOBATL ee U oLe-
HWUTb NPUBNU3UTENBHYIO JOXOAHOCTL HA OCHOBE UMEIOLLENCS UCTOPUM LiEH.

Ecnu gns BbIGpaHHOrO (hMHAHCOBOTO MHCTPYMEHTa (TUKepa) eLle He cyllecTByeT 0Oy4eHHON Mogenu,
nonb30BaTeNto NpeanaraeTcs BBECTU KOPPENMPOBAHHbIE C HEeW BENWYMHBI, YTOBbI Ha MX UCTOPUM 0BY4YUTb
HOBYO MOZENb.

[oxogHocTb 06y4eHHON MOdEeNM NPOBEPSIETCH Ha TECTOBbLIX AaHHbIX. B criyyae, ecnu B Toprax Ha Te-
CTOBOM epuoge OTCYTCTBYIOT NPOCaAKN HKE ONPEAENeHHOro YPOBHS OT HavanbHOro Aenosuta, u Mogenb
MOKa3bIBAET MONOXUTENBHYK AOXOAHOCTb, YCTPaMBAIOLLYKO MOSb30BaTens, TO OH UCMOMb3yeT MogeNb Ans
ToproBnun. OaHako, Tak kak pbIHOK MO CBOEH MPUPOLE XaOTUYEH (XOTS U NPUCYTCTBYET HEKast CUCTEMHAs CO-
cTaBnstoLas, nposBrstoLLasca bonee unu MeHee BbIpaXeHo B 3aBUCUMOCTM OT TEKYLLETO COCTOSHUS PbiHKa)
N NU3MEHYMB, MOXET CMy4YUTbCS TaK, YTO NaTTepHbl, paboTaBLne npexae, nepectanu pabotaTb. B atom cny-
Yae nosb3oBaTeNlb MOXKET BbINOSHUTL NepeobyyeHne MOLEeNN Ha akTyanbHbIX JaHHbIX.

3. TpeboBaHus Kk HapgexHocTy [3]. [insg obecneyeHns ctabunbHoit paboTbl B NPOrpaMMHOM Moayre
LOMKHbI ObITh y4TeHbI TpeboBaHuS:

—  oTobpaxeHwe (B13yanusaums 1 norpoBaHue) AencTaumn pobota,

—  MnporpaMma nepecrtaeT TOproeatb B Criyyae KpUTUYECKON NPOCaaKW AenosuTa.

4. TpeboBaHusi K MHGOPMALMOHHOW W NPOrpamMMHON COBMECTUMOCTU. [ind paboTtbl C npo-
rpaMMHbIM MOAyNem Heobxogumo Hammume Beb-Cepeepa W KMEHTCKOro ycTponcTBa. CepBepHas yacTb
[omkHa BbITb peanusoBaHa nog ynpasnednem OC Windows mnm Linux (Unix)-nogoBHbix onepaumoHHbIX ci-
cteMm [4]. MuHumanbHbI cocTaB Heobxoanmbix Ans pabotsl ¢ MM TeXHUYECKMX CPEACTB M UX XapaKTEpPUCTUKM
oTobpaxeH B Tabnuue 1.

Tabnuua 1
Mu1HUManbHbIW COCTaB TEXHUYECKUX CPEACTB M UX XapaKTePUCTUKM
OGopypoBaHue XapaKTepucTuku
[Mpoueccop Intel Celeron 1200
RAM (onepaTvBHas namsTb) 256 M6
OC (onepauyoHHas cuctema) Ubuntu 14.04, OS X Yosemite, Windows XP
[NepuepuiHble yCTpoMCTBa Knasmarypa, MblLlb
CoeanHeHNe C UHTEPHETOM 1 M6ut/c n Gonee

5. TMonb3oBatenbckun UHTepdenc. Kaxgoe OKHO NpoToTUNA NPOrpaMMHOrO MOAYNS AOMMKHO CO-
AepxaTb KHOMKK 4115 nepexofa Mexay CTpaHuLamu Hasag v Bnepéa. CTapToBO€ OKHO NpOrpamMMHOr0 MOAYIS
NpeLCcTaBeHo Ha PUCYHKe 3.

OkHO nonb3oBaTenbCkoro HTepgeiica MM otobpaxaert:

—  nons (CTPOKM) ans BBOAA MHCTPYMEHTA, N0 KOTOpoMy ByayT BECTUCH TOPIH,

—  CTPOKM C NOSICHEHMEM.

lMocrne BBOAA TEKCTOBOM MHGpopMaLmn B hopMy BBOZa CriefyeT HaxaTb Ha KHOMKY noucka MOAesnu.
[anee, ecnu Mmogenb HanaeHa, JOMKEH NOSBUTLCS Ayaror, NPeACTaBeHHbI Ha PUCYHKe 4.

Ha aaHHOM Lare nonb3oBaTenb MOXET BbibpaTh nocnegyoLme AencTamns ¢ 0by4eHHO MOAENbIO:

—  00y4mTb 3aHOBO — MOXHO [06aBUTL HOBbIE BEMMYMHBI, KOTOPbIE MOAESb AOIMKHA NPOAHANM3NPOBATD;

—  BoobyuuTb — [OeiCcTBME MOMOXET CKOPPEKTMPOBaTb ee Beca, ecnv MOAEeMb nepecTana cnpas-
NATLCA U3-3a U3MEHEHUS CUTYaLWUN Ha PbIHKE;
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- Mo[eJlb MOXHO MPOTECTUPOBATb HAa Pa3HbIX BPEMEHHbLIX OTPE3KaX, yTobbl CAenaTb BbIBOAbI O
pucKax n 0OXO4HOCTW Npun €€ 1Cnonb30BaHuy;

- npu ycnosuu, ecnu nonb3oBartenb CYNTAET MOLENb FOTOBOW, TO MOXHO 3anyCTnTb TOProBniO Ha
pearibHOM cHeTe.

® ° bot/start page ? X
Hasaa Bnepén

BEEAMTE Ha3BaHUE MHCTPYMEHTS,
no KoTopomy ByayT BECTUCL TOprk

luso/rus|

[ HalnTh oby4eHHYO Moaenb I

Puc. 3. CTapTOBoe OKHO nporpamMmmHoro moayns

B ' bot/model found ? x

Hazan EMNEpEn

HalneHa o0y4eHHaR Mogenb

OBY4MTE 33HOBO
Jooby4mrte
TecTHpoBaTh

CTapT Ha peanbHoM CHETE

Puc. 4. HanpeHHas mopenb

# ' bot/input tickers ? X

Hasaa Bnepén

BEEANTE TUKEPDBI BNMAKOLWWE Ha MHCTPYMEHT,

no KOTOpoMy GYIXET BECTHUCE TOProsnsa

BZ=F, SBER.ME, EUR=X, OGZPY

I HaudaTb obydeHue poboTa |

Puc. 5. OkHo ans BBoAa CBA3aHHbIX UHCTPYMEHTOB
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Ecnm Heobxogumo nepeco3aathb WK co3naTb HOBYH MOAENb, NONb3oBaTento ByaeT NpeanoxkeHo BBe-
CTW Ha3BaHWUS MHCTPYMEHTOB, CBS3aHHbIX C NApoi, No koTopon ByayT BeCcTUCb Topru. [ins aToro Ha gopme
NPUCYTCTBYET OKHO A1 BBOAA TEKCTA U KHOMKA, KOTopas 3anyckaeT obyyeHne HOBOM HenpoceTy. [JaHHoe Ok-
HO NpeaCTaBNeHo Ha PUCYHKe 5.

[Mocne BBOZA BCEX KOPPENUPOBAHHbIX TUKEPOB HAUMHAETCS 0ByyeHne Mogesnu.

Mogenb nocne 3aBepLueHnst eé 0By4eHns MOXHO NPOTECTUPOBATbL Ha UCTOPUYECKUX AaHHBIX WK Npu-
CTYynuUTb K Toprosne. Ytobbl yA0CTOBEPUTLCA B XOPOLIEM KayecTBe MOZenu, BHavane LenecoobpasHo oue-
HWUTb ee NPUBNM3NTENbHYI0 JOXOAHOCT [5].

CHavana nonb3oBaTtesio Heobxoanmo BBECTU BPEMEHHOW MHTepBan A1 TECTUPOBAHUSA U HaYamnbHbIN
AEeno3nT — CyMMy AieHer, kotopasi byaet y pobota B Havarne Topros. Ha akpaH 6yayT BbIBOAUTLCS rpacuku ¢
NCTOPUEN AENCTBUIA MOLENK, TaKUe KaK npofaxa, Nokyrnka v yaepxaHue, a Takke uctopus 6anaHca 3a gaH-
HbIN NPOMEXYTOK. Takke B BEPXHEM NPABOM Yriy OTPa3nTCH JOXOAHOCTb MOAENN, KOTOpast BbIYUCASIETCS Kak
OTHOLLEHWE TOro, YTo poboT 3apaboTan, K HayanbHOMy Aeno3uTy. [JaHHble rpacuku NpefcTaBneHbl Ha pu-
CYHKe 6.

bot/test

Hasaa

Bnepéa

AEeno3uT

100

rub |[100 usd

‘'Ha4ano Topros

01.01.2000 >

MaKCMManbHbIA PasMEp ONEPaLyM  KOHEL, TOpros

X

CTapT Ha peanbHoM cHéTe I

COOTHOLWEHKE BBDBGOTBHHOFO

K BNOXEHHOMY |

L] rb usd  [01.01.2020 |3 1.231
1304 —— v
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WCTOPMA ASMCTBUI MOAENM

Puc. 6. OkHO AnsA TeCTUpPOBaHUA 0Oy4EHHON Moaenu

B okHe Ans MOHUTOPUHTa «XMBOMY (peasnbHoit) TOProBnu Ha BMpxe Takke, Kak 1 B NpeablayLLeM OKHe,
OyneT BO3MOXHOCTb BBECTM HauanbHbIN AENO3UT U MaKCUManbHbIM 00beM npoaaxu nnn nokynku. OKHO 4ns
MOHUTOPWHTA «KWUBOW» TOPrOBMN Ha Gupxe NpefcTaBneHo Ha pucyHke 7. Mpu nepexoge Ha 3Ty dhopmy Ans
cTapTa TOProB HYXHO OyAeT HaxaTb Ha KHOMKY «cTapT». llocne 31oro MOXHO OyaeT B peanbHOM BpeMEHM
HabniogaTh 3a onepauusimmu, KOTopble MPOBOANT PobOT, CNeanTb 3a ero JOX040M, BUAETL OTHOLIEHME 3apa-
BOTaHHOTO K BNOXEHHOMY [6].

Takxe ecTb BO3MOXHOCTb OCTAHOBWTb BCE ONEpaLym, HaxaB Ha KHOMKY «cTomn». Kpome Toro, MOXHO He
npekpaLlas Topru, 4oobyuntb poboTa B Cryyae, ecnm pesynbTaT, KOTOpbIA OH Noka3biBaeT, OyaeT He A0 KOH-
Lja yAOBMETBOPSATL NONMb30BATENS.
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B bot/live ? X
Hasan Bnepén nepeobyuerne
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WUCTOPUA AESMCTEMIA MOdEenu

Puc. 7. OKHO AN MOHMTOPUHIa «XMBOWY» TOProBNYW Ha OUpxke

B pesynbTate npoBefeHHbIX uccrefoBaHuin bbina onpeaeneHa CTPYKTypa BXOAHbIX U BbIXOAHBIX AaH-
HbIX MPOrpaMMHOro Mogyns, paspabotaH anroput™ paboTbl NPOrPaMMHOT0 MOAYNS, NPEACTABNEHO OnNucaHne
nNonb30BaTENLCKOro MHTEpdenca. BoinonHeHHas pabota NpoaonKaeT akTyanbHYl Ha CErofHsIUHUA AeHb
TEMATMKY UCNONb30BaHWS MALUMHHOTO 0ByYeHus B TperauHre [7], npeanoxeH NpoToTvn NPporpaMMHoro pobo-
Ta, MCMOSb3YHOLLMA BO3MOXHOCTM HEMPOHHOW CETU AN TOProBnM Ha hoHAO0BOM Bupxe [8] 1 MexayHapoaHOM
BasIlOTHOM pbIHKe Forex.
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Bupxe / W. B. AHaHuenko, W. U. Kapnos // WORLD SCIENCE: PROBLEMS AND INNOVATIONS: c6opHuk
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Y/IK 006

METO/1bI ¥ CPEZICTBA U3MEPEHNN,
MCMbITAHWI 1 KOHTPOJIA HEDTH 1 TA3H

MAMBETOB HYPKEH AJIULLIEP YT 1N

CTYAEHT
®IrAQY BO «CeBepHblit (ApkTryeckuin) hegeparnbHbin yHuBepceuteTouM. M. B. JlomoHocoBay

Hay4hbI1l pykosodumens —Bnadumupoea TambsiHa MuxalinoeHa
douyeHm, K.m.H.
@IrAQY BO «CesepHbill (Apkmuyeckuti) pedepanbHbiti yHugepcumem um. M. B. J[lomoHocosax

AHHoTauma: MeTtosl 1 CpeacTBa U3MEPEHUIA, UCTIbITAHWIA U KOHTPONS HEPTY rasa.
KntoueBble cnoBa: BusyanbHolil YnbTpassykosble PeHtreHorpadus; Tepmorpadus AKycTuyeckas.

METHODS AND TOOLS FOR MEASURING, TESTING AND CONTROL OF OIL AND GAS
Mambetov Nurken Alisher ugli
Scientific adviser:Vladimirova Tatyana Mikhailovna

Annotation: Methods and tools for measuring, testing and control of oil and gas.
Keywords: Visual Ultrasound Radiography; Thermography Acoustic.

MeTozb!l 1 CpeacTBa U3MEPEHUI, UCTIbITAHWIA U KOHTPONS HedTh rasa. MHorre Metodbl HepaspyLato-
wero koHTponsa HK ncnonbayotcst B He(hTAHON W ra30BOM NMPOMBILLSIEHHOCTH. JTyyilmne MeToabl HepaspyLuato-
LLero KOHTPONS peLlatoT BOMpoCkl, kacalowuecs 6e30macHOCTH, HageXHOCT 060pya0BaHNS, 3aLLWTbl OKpY-
XatoLLen cpefbl 1 rocyAapCTBEHHOMO perynnpoBaHus. Camble 6onblune npenmMyLLecTsa, KOTOpbIe UMEKT Me-
TOOb! HEpa3pyLLAIOWEro KOHTPONS, 3aKn4yakTcs B TOM, YTO, BO-NepBbIX, 060pyaoBaHWe ANs TpaHCNopTy-
POBKM HE(ITENPOAYKTOB Takoe Kak TpybonpoBog MoxeT ObiTb OCMOTPEHO 6€3 BHECEHUS KakuX-Nnbo KOH-
CTPYKTMBHbIX W3MEHEHWIA; @ BO-BTOPbIX — 0BOPYAOBAHME He HapyLLIaeTCs BO BPEMS HEpa3pyLIAOLero KOH-
TPONs, CrefoBaTenbHO, HET MPUYUH HU OCTaHABINMBATb, HU MpepbiBaTh paboTy.

Poccus 3aBepluaeT BHeApeHWe B NPOU3BOACTBO U aKcnnyaTauuo Tonnuea craHgapta Espo-5. B 2011
rofly BCTYNUN B CUIY TEXHUYECKUIA perfiaMeHT TaMOXeHHOro coto3a TpeboBaHns K BeH3WHY 1 aBUaLMOHHOMY
TOMAWBY, AU3ENIEHOMY 1 Cy0OBOMY TOMMMBY, aBUALMOHHOMY TOMMBY 1 MasyTy TeXHUYecKoMy. OHM BKITHOYaKOT
B cebsl nepeyeHb HaLMOHaMbHbIX CTaH4APTOB, YCTAHABMMBAKLMX NpaBuia U MeToabl U3MEepeHUst U NOKOS,
HeobXxoaUMble ANS BbIMOMHEHUS HACTOSLLEr0 TEXHWYECKOTO pernameHTa. Mo3ToMy HOPMbl U TEXHWUYECKME
YCIOBWS, pernameHTUpyioLL e KOHTPOMb KadyecTBa He(hTENPOAYKTOB, NOCTENEHHO NPUBOAST B COOTBETCTBUE C
MWUPOBLIMU CTaHAAPTaMM.

Tak, ctaHaapT Ha aBToMobunbHble 6eH3nHbl TOCT P 51105-97 nocTeneHHO 3aMeHsieTCst CTaHaapToM
FOCT P 51866-2002 Tak Ha3blBaeMblit cTaHaapT Jlykoitna, COOTBETCTBYOWWMM eBponenckomy ctaHaapTy EN
228-99. TexHnueckne ycnosus Ha ausenbHoe Tonnmeo MOCT 305 nocteneHHo 3ameHstotes FTOCT P 52638-
2005, HOBbIMM TexHUYeckumu ycrnosusamu, cooteeTcTayrowmM EN 590-2004. B HacToswwee Bpems nocnes-
HWM CTaHAAPTOM Ha TONMMBO AN peakTuBHbIX asuratenei sengetcs FOCT P 52050-2003 Tonnueo aBuaum-
OHHOe And rasoTypbuHHbIX Auratenen [DKET A-1.

[TNOTHOCTb ABNSETCS KIOYEBLIM PAKTOPOM ANS KOHTPONS Ka4YecTBa U yyeTa HedpTenpoayKToB 1 Cbipoi
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HedpTW. TpagUUMOHHO MNOTHOCTb XKMAKOCTEN ONPEdensitoT apeoMeTpoM UMM MUKHOMETPOM, HO Haubonee
ahhekTUBHBIA cnocob chenatb 3T0 — MCMONb30BATh JMEKTPOHHbLIE NOTHOMEPLI, B OCHOBE KOTOPbIX NEXAT
n3mepenue nepuoga Bubpauun nonon U-obpasHon TpyBkw, 3anonHeHHoW npumep. V3mepeHune nnoTHOCTY
TakUM MEeTOOM [aeT TOYHble pesynbTaTbl NPU MUHUMANbHBIX TPYAOBbLIX U BPEMEHHbIX 3aTpaTtax. [JononHu-
TENbHbIMY NPEUMyLLEeCTBaMU 3TOM0 METOAA U3MEPEHUS MIOTHOCTU SBAAKTCS HeBOMbLLOe KONNYeCTBO Heob-
xoaumoro obpasLia 1 3akpbiTas U3MepuTenbHas syenka.

[MonynspHble METOAbI HEpPa3spyLLAKOLLEro KOHTPOSS BKIKOYAOT BU3yasbHbIA OCMOTP, YNbTPasByKoOBble
MeTofbl, peHTreHorpadmio, Tepmorpaguio, NasepHyr KOHTPOMb, MUKPOBOSTHBI 1 aKYCTUKY.

5 camblX NOMyNsSPHbIX METOA0B NPOBEPKM

Llenb gaHHoi cTatbm — 0603HAUMTb 5 NONYNSPHLIX METOAOB: BU3yanbHbIA OCMOTP, YbTPa3ByKOBbLIE
MeTodbl, PEHTreHOrpaduo, TepMorpacnio N akycTudeckyto ammccnio. OBBACHAETCS KaXabl U3 3TUX METO-
[0B, NOCIe Yero CrieayeT KaYecTBEHHOE 06CYXeHWe ero peanusaLmm.

MeTog 1: BU3yarbHbIil OCMOTP

BuayanbHbIil OCMOTP — HEJOPOroin MeTOZ, BbISIBNIEHUS HEAOCTATKOB U AedekToB obopynosaHus. Oby-
YEeHHbIN TEXHUYECKUA CreLmanncT, CKopee BCero, 0OHapYXMT HeNpaBUibHbIA MOHTaX KOHCTPYKUWUK, onpeae-
TNEHHbIE TUMbl HAABMUIAKLLMXCA CTPYKTYPHBIX paspyLUeHUit, AedeKTbl CBapKu, pasBuTie KOPPO3UM U TPELLMHBI.

MeToa 2: YnbTpa3ssykoBble MeTOAbI

[Mpu ynbTpa3BykOBOM KOHTPOIIE MCMOMb3YHOTCS 3BYKOBbIE BOMHbI, YaCTOTbl kOTOpbIX (50 KI'y - 50 MIy)
NPEBLILIAIOT CrbILUMMbIA AMana3oH Ans YenoBeveckoro yxa. Mbe3oanekTpuyecknii apgeKT ynbTpasByKkoBOro
npeobpasoBaTtens No3BONSAET OCYLWECTBAATL Nepeaady U npuem BHyTpu obopyaosaHus. Mpubop nossonset
ocMaTpuBaTh BHYTPEHHIOW CTPYKTYpY 0BopyaoBaHus, 0bHapyxuUBaTh U3MEHEHUS TOSLUMHBI, CBApHbIE LUBHI,
TPELLYWHBI, MyCTOTbI, PACCOEHNS 1 ApYrue BuabI AeEKTOB MaTepuana unm KoHCTpykuun. OrpaHinyeHme atoro
MeToda 3aKIiyaeTcs B TOM, YTO cOOp 1 OLEHKa AaHHbIX 3aBUCAT OT OMbITa TEXHUYECKOro creumanueta. 310
3aTpyaHSeT AOCTUXEHUE He CYOBEKTUBHBIX MOKa3aHWM U TOYHOCTM.

MeTopn 3: PeHTreHorpadus

Papuworpaduyeckine MeTogbl UCMOMb3YIT PEHTTEHOBCKME UMW raMMa-nyyu (3NeKTpOMarHUTHoOe u3ny-
YeHue) Ans UCCnefoBaHUs BHYTPEHHEN CTPYKTYpPbl U LENOCTHOCTU obopynoBaHus. MMOCKOMbKY 3T BOMHbI
WMEIOT KOPOTKYIO AJIMHY BOJHbI, OHW MOTYT NPOHUKATb U MPOXOAUTb CKBO3b KOHCTPYKUMOHHBLIE MaTepuarsl,
TaKue KaKk cTafb U MeTannmyeckue cnnasbl. B HepTAHON 1 ra3oBoOi NPOMBILLNEHHOCTW 3TOT METOZ, Hepaspy-
LLaLLero KOHTPONs noneseH Ans KOHTPONS CBapHbIX LWBOB Ha Tpybonposogax W cocydax noa LaBfieHUEM.
OH TaKke norneseH Ans NPOBEPKU HEMETANMYECKUX MaTepuanos, Taknx kak BeTOH 1 kepamuka. PaboTta ¢
9TWUM TUMOM HepaspyLLaLLero KOHTpons TpebyeT cobnioaeHns npaBmn TEXHUKN Be30nacHoOCTy.

MeTtog 4: Tepmorpadus

TepmMorpathmyecknin KOHTPOMb M3MEPSIET pasHuLly Mexay TemnepaTtypoit TpybonpoBoaa W OKpyxato-
Len cpeabl. MamepeHne nomoraeT obHapyxuTb (a) gedekTbl nonaumu Tpybonposoga u (6) yTeuky HedhTu
unu rasa. CoyeTtaHne 3TOro MeToAa HepaspyLLakLLEro KOHTPONs U ycryr 6ecnunoTHbIX neTaTenbHbIX anna-
paToB CaenaeT aToT MeTo NpoBepku bonee aPEEKTUBHBIM 1 SKOHOMUYHBIM.

MeTtog 5: AkycTuyeckas ammuccus

OTOT METOA BbISBMSAET Hamnuune BOMH paspexeHusi, Bbl3BaHHbIX HE MIIOTHOCTAMK B TpybonpoBogax.
Korma npoucxoaut yTeuyka XWOKOCTW, BOMHbl OTPULATENbHOTO [aBMEHUs pacnpoCcTpaHstoTes B 060MX
HanpasneHusx BHYTpU Tpybonposoaa. OBHapyxeHne TUX akyCTUYECKUX BOSIH NOMOTaeT BbISIBUTb YTEYKN B
Tpybonposogax [1].

VI3mepeHune HedhTu 1 rasa v kak aTo pabotaet

M3mepeHne HepTw 1 rasa — 3TO NPOLECC KOMMYECTBEHHOTO OMpefenieHns Macchbl unm obbema yrne-
BOAOPOAOB, A0OLITLIX MO Mepe TOro, Kak HedTb 1 ra3 NPoLaloTCs NOKynaTento no Lenoyke noctasok. B Co-
eauHeHHbIX LTtaTtax yyet HepTv 1 rasa 06bl4HO HauMHaeTcs Ha GypoBOit NoLaaKe, Kak Toro TpebyeT 3aKoH.
lMepen nepegaveit Ha XpaHeHWe onepaTop pasnennT HeTb UK NPUPOAHDIN ra3. 3axBayeHHbIE TBEpAbIE Ya-
CTWUbI, BOASHOW nap v Apyrue NnpuMecy yaansTcs U3 Colpoil HepT nepes ee KONMYeCTBEHHON OLEHKON W
npogaxein. TOYHO Tak Xe M3 NPUMPOAHOro rasa U3BNEKaTCA BOASHON Nap, cepa u Apyrie 3arpsasHsLLve Be-
wectsa. locne ouncTkM HedTb U ra3 LOMKHbI COOTBETCTBOBATL ONPEAENEHHON crelmndukaLmm, YTobbl UMETb
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NpaBo Ha NPoAaxXy.

Kak nsmepsietcst He(pTb B NONEBbIX YCHOBUAX?

Cblpas He(pTb NpefcTaBnsieT coboi HEOUMLLEHHYIO CMECH YrNEBOAOPOAHON XMUAKOCTU, A0BbITYIO 13
HeOTAHOM CKBaXMHbI. JTa XKUOKOCTb B NEPBYH 04epeab NPOAAETCA kak ToBap. EAMHMLEN npoaaxu SBnsioTCS
Bappenu cbipoit Hedhtn (BBL), uto akBuBaneHTHo 42 rannonam CLUA. Mocne otaeneHns monekyn Bogbl W
0cajKa OT Cblpon Hedh T 06bEeM MOXHO ONPEAEnUTb OAHUM M3 BYX CMOCOOOB:

[Mpu HeBonbwux obbemax 1-100 Gappenen HeTH B CyTKL 3amep HETW OCYLLECTBISETCS Henocpea-
CTBEHHO M3 pe3epByapoB XpaHeHWs B neperoHax. MporoH — aTo npouecc 3abopa HePTV U3 apeHOOBaHHOMO
yyacTka 1 ee TPaHCMOPTUPOBKY 3a Npeaenbl nnowaaku ans obpaboTku. Bo-nepsbix, Mbl 6epem obpasel Chl-
PO HedhTW M NOMELLaeM ero B LIEHTPUGYTY ANs TecTa BCTPSIXMBAHMS, KOTOPbLIN OTAENSET MONEKY bl BOAbI U
ocagku ot cmecy. Mocne aToro n3mepsieTcss 06beM NPOroHa NyTeM ONyCKaHWS U3MEPUTENbHOW MNEHTbl B
HaKoONMUTENbHbI BaK. TO YCTPONCTBO YTSHKENEHO HA OAHOM KOHLIE W COLEPXUT BbINYCKHOM KnanaH, KOTOpbIi
OTKpbIBAETCS ANS BbiMyCka XWAKOCTW B Bnvanumin Tpy6onpoBoa wnm rpy3osuk. Koraa pesepsyap 4ns xpa-
HEHMs NOYTW MyCT, CHUMAETCS BTOPOE MOKa3aHWe U3MEepUTENbHOWM NEHTLI 1 CPpaBHUBAOTCA 06BEMbI, YTODbI
onpesenuTb To4HbI 06bem 3abupaemoro macna. [ns Gonbwux obbemos 100-100 000 6appenen HedhTn B
A€Hb onepaTopbl 00bIYHO WMCMONb3YIT aBTOMATU3MPOBAHHYIO CUCTEMY M3MEPEHWS, HasbiBaeMyt Grokom
LACT, koTopyto Mbl BCKope obcyaum.

V13mepeHne npupoaHoro rasa

/3amepeHne NpupogHOro rasa MoXeT ObiTb BbIMOMHEHO C MOMOLLBI M3MepuTebHbIX Anadparm. Mave-
putenu guadparmMbl NOMOraloT onpeaeniTb 06beMHbIN pacxod NPUPOAHOrO rada, Haxoas Nepenas AaBneHns
Mexay BXOAHOW 1 HKHeN YacTsamm Tpybbl anadparMbl, KOTOpas YacTUYHO nepekpbiTa. EanHMLE npogaxm
NPUPOAHOTO rasa ABNSOTCS ThiCAYM KyOyecknx gyToB unu GputaHckme Tennosble eanHnLbl.

LLInpoko ncnonb3yemas TexHonorus yyeta Hehtu v rasa

Ha pbiHKe npefcTaBneH WHUPOKWUA cnekTp obopyaoBaHus Ans U3MepeHunst pacxogda Hedptv v rasa. Bbl-
Bop noaxoasiero obopyaoBaHus ByaeT 3aBUCETb OT TUMa M3MEPSIEMON XNAKOCTM!.

LACT EanHuupl

ApeHfHble B0k aBTOMATUYECKOrO KOMMEPYECKOTO yyeTa U3MEPSIOT YUCTbIN 0BbEM 1 Ka4ecTBO yrie-
BOAOPOAOB BO BPeMs nepekayku npofykTa B npovecce fobblun HedbTH W rasa. YCTaHOBKW NpeLcTaBnstoT Co-
6ol aBTOMAaTU3NPOBAHHbIE CUCTEMbI [N U3MepeHus, oTbopa Npob W nepekayky XUOKWUX YrneBoLopoaoB C
obbvemamu ot 100 go 1000 bappeneit/yac Mexay CKnaLCcKMM pe3epByapoM W NUTAOLEN NUHWEN.

ViameputenbHble 6noku

Y3en yyeta npeacrtaenseT coboit aBTOMaTU3NMPOBAHHYI CUCTEMY U3MEPEHUS CbIPOro UMW NPUPOLHOMO
rasa, COCTOSILLYIKO M3 HECKOMbKMUX W3MEPUTENbHbIX NPUOOPOB, CMOHTUPOBAHHbIX Ha CTanbHOW pame. OHU uC-
nonb3yKTCa ANS onpefenieHns (PUHAHCOBbLIX OLEHOK MpU KOMMEPYeCKoM yyeTe. MameputenbHble 6roku
0BbIYHO COCTOSAT M3 HECKOMbKWUX PAaCXOAOMEPOB A1 U3MEPEHUS pacxoAa XUAKOCTU, MOBEPOYHON CUCTEMbI U
ra3oBOro xpomatorpada Ans aHanusa u n3mepeHns razoobpasHbix yrnesogopogos. YcraHosku LACT u ns-
MepuTenbHble Broku oT IFS MoryT To4HO n3mepaTsb 1 6paTtb Npobbl YrNeBOAOPOAHBIX XNUAKOCTEN C BA3KOCTHHO
B Anana3soHe ot 2 go 5000 Cr.

HekoTopble BCnoMoraTenbHble Npubopbl, KOTOpble MOrYT BbITb YCTAHOBIEHbI HA U3MepUTENBHOM B510-
Ke, BKIT0OYaOT KOPUOMNMCOBbIE pacxodoMepbl, TYpOUHHbIE pacXOAOMEpbI UM PacXodoMepbl NPSIMOro BbITEC-
HeHus, AEHCUTOMETPBI, KnanaHbl 06paTHOro AaBneHus U TENNOBbIe NPefoXpaHUTENbHbIE KranaHbl, BO34yXO-
OTAenuTeNb, COEANHEHNS NPOBEPSIB U CUCTEMbI YNpaBreHus [2].

TypBuHHBIE UMK NOPLUHEBbIE PACXOLOMEPbI

[pyrvie Tvnbl pacxofomMepoB He(ITU W rasa BKIOYAKOT TyPOUHHbIE pacXOQOMEPbI UM pacxogoMepbl
NPSIMOrO BbITECHEHMS. JTO creuuanbHble Npubopbl Ans M3MepeHus HedTi U ra3a, KoTopble OnNpeaensioT
00beM XnAKOCTU, NPOTEKAIOLLEeN Yepes HWX, NyTeM MHOTOKPATHOrO YnaBiMBaHUS HEKOTOPOro KOMU4YecTBa
XUOKOCTM 1 ee BbinycKa.

B 06bemHbIX pacxogoMepax UCNonb3yeTcs HECKOMBbKO BPaLLAIOLWMXCH YacTen, KoTopble 3aLennsTcs
APYT C OPpYrom, Kak napa wecTepeH. Pacxogomepbl MOTyT U3MepsTb 06bEMHbIN pacxog Yepes Tpybonposoasl
Pa3NUYHbIX XUAKOCTEN, BKNKOYAs BOAY, YINEBOAOPObI, arPECCUBHbIE XWUAKOCTY U T. A.
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TEXHOJOT MV CTPOUTENBCTBA YCTONYMBOIO
JI0CTYNHOr0 XnnbA B HECTABNIIbHBIX
YCNOBWAX: MPELNOXEHUE N0 UHCTPYMEHTY
MOAAEPKKH NPUHATIA PELLEHUN

EPKABYJI0B ACOH,
HA3APBAEB EPCY/TAH,
)XYMAEB bEKXKAH,
)XAKAY0B KYAH[IbIK

CTYZEHTbI
Kacnuinckiun yHuBepcuTeT TEXHOMOTMIA U HXUHMPUHra um. L. EceHoBa

Hayuhbil pykosodumens: Ec6onaii lyn6aHy U3dubalikbi3bi
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AHHOTaumsa: Tema yCTOMYMBOrO LOCTYMHOTO XMMbsi B Pa3BUBAIOLLMXCH CTpaHax npuobpeTaeT Bce Bonbluee
3HayeHue B pamkax MexayHapoaHbIX AUCKYCCUin. 3ajava COCTOMT B TOM, YTOObl HalT BanaHc Mexay KOH-
LenuusMin yCTONYMBOCTI U JOCTYNHOCTU MPKU CTPOUTENBCTBE 30aHUA B HECTABUMbHBIX YCOBUSX, OTKa3aB-
WnCb OT 6a30BbIX PELLEHUA MO CTPOUTENBCTBY XKWUMbS, U3TOTOBMEHHOTO CBOUMU PyKamu, B HanpaBneHun co-
30aHUs YCTONYMBOrO JONTOBEYHOTO XMMbsi. B yacTHOCTU, YTO KacaeTcs Bbibopa KOHCTPYKTUBHBIX TEXHOMOT U-
YECKWX peLLeHuI, Liefb COCTOMT B TOM, YTOBbI NEPENTM OT TekyLLero npoLecca NPUHATUAS PELUEHWIA, OCHOBAH-
HOrO TOMbKO Ha SKOHOMUYECKMX (hakTopax, k 6onee LEenocTHOMy NOaXoAdy, OCHOBAHHOMY Ha TPOWHOW nep-
CMEKTMBE KOHEYHOrO pesynbTata, MHTErpupytoLLen 3KOHOMUYECKYHD, SKOSTOTUYECKYH0 1 COLMarbHY YCTONYM-
BOCTb. C 3TOW LieNblo B HACTOSALLEM AOKYMEHTE npeasiaraeTcs MHCTPYMEHT NOAAEPXKKA NPUHATUS PELLEHW B
YCIOBUWSX, XapaKTepU3YIOLWMXCA HEQOCTaTKOM WHGOPMaLmMK, AN Oka3aHus NOAAEPKKM NuLaM, npuHUMao-
MM peLLeHs, B ONpeaeneHnn NOAXoaaLMX TEXHOMNOrNYECKUX PeLIEHNA. IHCTPYMEHT OCHOBaH Ha Habope
KMIOYEBLIX NoKasaTenen, 0bbeanHEHHbIX B TPK CTOMNA YCTONYMBOrO pa3suTus. Mpeanaraemblil IHCTPYMEHT,
3ayMaHHbIA Kak MacLiTabupyeMblii U BOCMPOU3BOANMBIN, B KOHEYHOM MTOre OTpaxaeT HeonpedeneHHbIN
coumanbHbIN, NOIUTUYECKUIA N AKOHOMUYECKUIA XapaKTep HeCTabubHbIX KOHTEKCTOB.

KnioyeBble cnoBa: yCTOMYNBOE XKUULLHOE CTPOUTENBCTBO; AOCTYMHOE XWNbE; UHCTPYMEHT NOLAEPXKKM Npu-
HATWS PELUEHUI; CTPOUTENbHbIE TEXHONOTUM

TECHNOLOGIES FOR THE CONSTRUCTION OF SUSTAINABLE AFFORDABLE HOUSING IN
UNSTABLE CONDITIONS: A PROPOSAL FOR A DECISION SUPPORT TOOL

Yerkabulov Jason,
Nazarbayev Yersultan,
Zhumaev Bekzhan,
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Zhakauov Kuandyk
Scientific supervisor: Yesbolay Gulbanu Izdibaykyzy

Abstract: The topic of sustainable affordable housing in developing countries is becoming increasingly im-
portant in international discussions. The task is to find a balance between the concepts of sustainability and
accessibility in the construction of buildings in unstable conditions, abandoning the basic solutions for the con-
struction of self-made housing in the direction of creating sustainable durable housing. In particular, with re-
gard to the choice of constructive technological solutions, the goal is to move from the current decision-making
process based only on economic factors to a more holistic approach based on a triple perspective of the final
result, integrating economic, environmental and social sustainability. To this end, this paper proposes a deci-
sion support tool in an information-deficient environment to support decision makers in identifying appropriate
technological solutions. The tool is based on a set of key indicators combined into three pillars of sustainable
development. The proposed tool, conceived as scalable and reproducible, ultimately reflects the uncertain so-
cial, political and economic nature of unstable contexts.

Keywords: sustainable housing construction; affordable housing; decision support tool; construction technol-
ogies.

B nocnepaHue rogpsl yCTONYMBOE LOCTYMHOE XWIbe HAXOAUIOCh B LIEHTPE MEXAYHAPOAHbIX AUCKYCCUN,
0CcobeHHO B OTHOLLEHUM pa3BuBatoLmMxcs cTpaH. CerogHs aTa Tema Bce elle npeacTaBnsieT coboi OTKPbITbIN
BOMPOC, C KOTOPbIM CTamKMBAKOTCA HECKOMBKO MPOEKTOB 1 MHULMATHB "CHU3Y BBEPX", CBA3AHHbLIX C YCTONYM-
BOCTbHO XWUSbSi U €ro AOCTYMHOCTBLIO MO LieHe. IMpOoeKT Takke BKMOYaeT B ce6s KOHTPaKTbl C MECTHbIMU 3KC-
nepTamu, TakUMU Kak WHXEHepbl, apXMTEKTOPbI U CTPOUTESNbHbIE KOMMaHuM. OCHOBHOE BHUMAHUWE yaensercs
aHanuay AMHaMWYHOTO U HecTabunbHOrO KOHTEKCTa ANMaThl U €€ XUINLLHOTO CEKTOpa C LEMNbI0 CHNKEHUS
puCKka BO3HUKHOBEHWS YCKOPEHHOrO pocTa, Npeanaras anbTepHaTUBHbIE MOZENN B COOTBETCTBMM C Llensmu
YCTOMYMBOrO passuTusi, npoasuraembiMm Oprannsauvein ObbeanHeHHbIX Hauuin B MoBecTke AHA Ha nepuog
po 2030 ropa (Hanpumep, Llens 1 — npekpalyeHne begHocty; Llens 3 — xopollee 3a0posbe 1 bnaronony-
une; Llenb 7 — poctynHas v ynctas aHeprus; Llens 11 — ycToitumBble ropoga B coobuyecTsax). B yactHocTy,
Lienb COCTOMT B TOM, 4YTOObI pa3paboTtaTb KOMMNEKCHbINA NNaH pa3BUTMS HOBOWM MOAENN NPOEKTUPOBaHUS Bu3-
HeC-9KOCMCTEMbI, OPUEHTUPOBAHHOM Ha HOBbIE YCTONYMBLIE NOCENEHNst B AnMaTbl, C NPUBREYEHNEM MECTHO-
ro NpeanpuMHMMaTensCTBa, coumanbHbiX 06BbEKTOB 1 BO30OHOBNSAEMbIX MCTOYHWKOB dHeprun. CoveTaHne aTux
(haKTOpOB (HAKTUYECKM NPUBOAMUT K BHE3AMHOMY M HEKOHTPONMPYEMOMY POCTY C BblTEKAIOLMMM OTCHOAA puUC-
KaMu CneKynsauni, a Takke K YUCTO 3KOHOMUYECKUM CTpaTernsim, KOTOpbIe HE YUYMTbIBAKOT acnekTbl CoLmanb-
HOW W 3KONOTMYECKOM YCTOMYMBOCTU. UTOBBI cnocobeTBOBaTL CTabUBLHOCTW B CTpaHe, rnaBHas Heobxogu-
MOCTb 3aKMOYaeTCs B MPOABVXEHWM NPOTrPaMM CTPOUTENLCTBA XWUMbS, HANPaBEHHbIX HA CTPOMTENLCTBO
NPOYHbIX KBAPTamnoB, a He BPEMEHHbIX Narepen, KoTopble 00bIYHO XapaKTepU3YTCs pasMELLEeHUEM NO HU3-
KAM CTaHOapTaM C He3HAYMUTENbHBIM Y4ETOM 611aroCOCTOSHMS KUTENEN U CPEACTB K CYLLECTBOBaHMIO. naHbI
pa3BUTWS HOBOTO CTPOUTENBCTBA AOSMKHbI pa3pabaTbiBaTbCs HE TONMBbKO Ans 06ecneyeHns Haanexallero xu-
MNbsi, HO W AN CHWKEHUS BbICOKOTO YPOBHS BbIOPOCOB YINEKUCMOMO rasa M HeraTMBHOMO BO3OEMCTBUS Ha
OKpYXXaloLLyto cpeay B pesynbraTe ObICTPOro M He3annaHMPOBAHHOTO FOPOACKOro pasBuUTUs. B 9TOM KOHTEK-
cte obecneyeHne agekBaTHbIM U AOCTYMHBIM XUNbeM OCTAETCA KIKYEBbIM NMPUOPUTETOM. YTO KacaeTcs npo-
eKTUPOBaHWS U CTPOUTENLCTBA XKWUMbs, TO OAHA M3 OCHOBHbIX CrabocTeil 3akntoyaeTcs B TOM (bakTe, YTo B
TaKUX HECTabWUNbHbIX YCNOBUSIX, Kak B AnmaTtbl, Nuua, NPUHUMAKOLLME PELLEHUS, YacTO NPUHUMAIOT BO BHU-
MaHWe TONMbKO SKOHOMWUYECKME BOMPOCHI MPW BbIBOpE KOHCTPYKTMBHBIX TEXHOMOMMYECKNX peleHunin. OgHako
n3-3a 0co6ON ANHAMWYHOM NPUPOAbI HECTAOMMbBHBIX YCOBMI KpaliHE BaXHO 0DOCHOBLIBATL TAKUE PELLEHUS,
npuMeHss 6onee LEenoCTHbIA U CUCTEMHBI NOAXO0A, KOTOPbIA, MOMUMO 3KOHOMWUYECKOW YCTONYMBOCTH, BKITHO-
YaeT KOMOrNYECKYH W COLManbHYK YCTOMYMBOCTb, NOAYEPKMBAS TakuM 006pa3oM TPOMHYH KOHEYHYKO nep-
cnekTusy. 10 31O NpuynHe 0cO0B0E BHUMaHWE yOEnsnock CounanbHbIM, KOMMEPYECKAM 1 NPOM3BOACTBE H-
HbIM BOMPOCaM B CBS3M C KOHKPETHbIMI NPOeccsiMin TEppUTOPUI, NMPOBEAEHNIO NONEBLIX 0BCneaoBaHMI
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nocpeacTBOM Auanora ¢ MECTHbIMU 3aUHTEPECOBAHHLIMU CTOPOHAMM (MOMUTUYECKUMM, JEOBbIMUA U Uccne-
[0BaTENbCKAMN CyObeKTamu) 1 NPUBIEYEHNIO MECTHBIX NPaKTUKOB.

B YacTHOCTW, 9TOT JOKYMEHT MOCBSILLEH CTPOUTESTbHBIM TEXHOSOTUAM, U B HEM npefriaraeTcsd — B Ka-
JecTBe 0AHOro M3 pesynbtaTtos npoekta BECOMe — WHCTpYMEHT noaaepxku NPUHATUS PELLEHUI B YCIOBU-
X, XapaKTEPU3YLLMXCA HEQOCTATKOM MHGOpMaLMK, ANS NOAAEPXKKM NUL, MPUHUMAIOLLMX peLleHns, B BblBO-
pe Hanbonee NOAXo4AWMX TEXHOMNOMMYECKUX PELUEHUA B COOTBETCTBUM C MHOTOKPUTEPUANbHBIM aHanU3oM.
OTOT MHCTPYMEHT HanpasfieH Ha nouck 6anaHca Mexay YCTOMYMBOCTBLIO M AOCTYMHOCTBIO MO LieHe npu Bbl6o-
pe CTPOUTENbHbBIX TEXHOMOMI C NPUBREYEHNEM KaK NMPsSMbIX, Tak U KOCBEHHbIX BeHeduumapos. B yacTHocTk,
npsMbIMU BeHeduLMapami SBNSIOTCS BCE 3aMHTEPECOBaHHbIE CTOPOHbI cekTopa AEC, Takue Kak cTpouTenb-
Hble U NPOM3BOACTBEHHBIE (PUPMbI, CPeHME U Masible coLManbHble KoonepaTuebl, 4EBESONEPbI, apXMTEKTO-
Pbl, UHXEHEPBI, NONMTUKM W yupexaeHus. KocBeHHbIMK BeHedmumapammn SBRSIOTCA rpaxaaHe, BKoYas ne-
PEMELLEHHbIX UL, CPeaHWA U HU3LIUIA Kraccbl — MOCKOMbKY OHW SBRSKOTCS KOHEYHbIMU MOSb30BaTeNnsMu
YCTOMYMBOrO JOCTYMHOIO XWUbSi — W PabOTHUKM, ULLYLLME HOBbIE BOSMOXHOCTW TPYAOYCTPOMCTBA B 06nacTu
YCTOMYMBOrO CTPOUTENBCTBA.

B HacToslLLee BpeMs OHU SBNSIOTCS CBUAETENSMI PacTyLLEro pocta CTPOUTENTbHON OTPacn 40 Takom
CTeneHu, YTo OXMAAETCs, YTO B BrivkanLume rofdsl HOBbIE CTPOUTENbHbIE MPOEKThI ByayT NONb30BaTLCS BCE
Bonbwmm cnpocom. C Lenbio NO3BONNUTL CTPOUTENBHON OTPACIM BHECTW CBOW BKMag B 3KOHOMWUYECKUA W CO-
LManbHbIM POCT, @ Takke B NPOLECChbl YCTONYMBOTO Pa3BUTUS CTPaHbI, BaXHO NOMYYMTb NPeacTaBeHne kak o
NPOW3BOACTBEHHOM, TaK 1 O CTPOUTESTBHOM CEKTOpaX, NPOaHanM3vpoBaB UX OCHOBHbLIE XapaKTEPUCTUKK, Au-
HaMWKy, NPOLIECChbl, AeATENbHOCTL U BOBIIEYEHHbIE 3aMHTEPECOBAHHbLIE CTOPOHbI U BbIAENNB UX OCHOBHbIE
cnabble CTOPOHbI W CUMbHbIE CTOPOHLI. Bonee TOro, O4EBMAHON KpUTUYECKOM NpobneMon SBRsSiETCS TO, YTO
BOMbWKWHCTBO UMNOPTUPYEMBIX CTPOUTESNbHBIX M3L4ENNA, KOMMMEKTYIOWMX W MaTepuanos obecneunsatoT
OrpaH1YeHHbIN BbIOOP 1 HU3KOE Ka4eCTBO B MOMb3Y NPOCTOM LENOYKM MOCTABOK W, MPEXAEe BCEr0, O4EHb HU3-
KMX U KOHKYPEHTOCMOCOOHBIX 3aTpaT, YTo CnocobCTBYET WX LUMPOKOMY WUCMONb30BaHWMK. B 3TOM KOHTeKcTe
MOXHO BbIAENUTb [jBe OCHOBHbIE BO3HUKAOLLME NOTPEBHOCTI: C OBHOM CTOPOHbI, CTUMYNUPOBAHWE MECTHOTO
NPOU3BOLCTBA CTPOUTENbHLIX KOMMOHEHTOB BMECTE C ONpeaeneHneM (akTopos, CTUMYMUPYIOLWMUX UHBECT U-
LM B MECTHOE NPOWU3BOACTBO, W, C APYroi CTOPOHbI, MOBbILLIEHWE OCBELOMITIEHHOCTU O KaYeCTBE CTPOUTES b-
CTBa Cpeay BOBMNEYEHHbIX MECTHbIX 3aUHTEPECOBAHHbIX CTOPOH. YTO kacaeTcs CTpoUTENbHOro cektopa An-
MaTbl, TO aHann3 TEKyLLEro CTPOUTENBHOTO PbiHKa CBUAETENLCTBYET O NpucyTCTBUM Bonee 20 CTpouTENbHbIX
(b1pM, KOTOPbIE B HACTOSALLEE BPEMS aKTUBHO paboTaroT Ha TeppUTOpHK.

MMoaBoas MUTOr, MOXHO KOHCTaTMpOBAaTb, YTO TPU CYLLECTBYIOLLME TUMOMOrN CTPOUTENBHBIX KOMNAHWHN,
XOTSl W OTIIMYAKTCA C TOYKM 3PEHUS METOAOB CTPOUTENBLCTBA (PYUHble UK NOSyaBTOMATUYECKME) WU MPOMC-
XOXOEHUS (MECTHbIE UNK MeXOyHapOAHbIe), LEMOHCTPUPYIOT XOPOLUKE NPOU3BOLACTBEHHBIE U CTPOUTESbHBIE
HaBbIKW, AaXe eC OHU He MOAKPENNeHbl MHPOPMALMOHHBIMIA UHCTPYMEHTaMK, HanpaBIEeHHbIMU Ha MOUCK
Bonee NOAXOAALMX U YCTONYMBBLIX OPraHU3aLMOHHble MOZenu 1 npouecchl. [leACcTBUTeNbHO, ANs paclumupe-
HWS 3HAHWI W HOY-Xay CTPOUTENbHbIX ONEPaTopOB W AOCTKEHWS Goree BbICOKOTO KayecTsa 1 YCTONYMBOCTH
CTpOUTENBHBIX peLLeHuit BCe Yalle TpebyTes Hagnexallime MHPOPMaLMOHHbIE MHCTPYMEHTBI.
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AHHOTauuA: B CTaTbe PacCMOTPEHa CPaBHUTENbHAsA XapakTepUCTUKA MOMOYHas MPOAYKTMBHOCTL KOPOB
FOMNLUTUHCKOW 1 apLUIMPCKOM NOPOS.
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COMPARATIVE CHARACTERISTICS OF MILK PRODUCTIVITY OF HOLSTEIN AND AYRSHIRE BREEDS
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Pudchenko Anna Romanovna

Scientific supervisor: Tuzov I.N.,

Abstract: the article deals with the comparative characteristics of the milk productivity of holstein and Ayrshire
Cows
Keywords: dairy productivity, cow, chemical composition, Holstein breed, Ayrshire breed

Mosoko SBRSeTCS LieHHeAWNM NpoaYyKTOM, NosTyYaeMbIM OT MieKonuTaloLmx. B rog Yenosek LOMmkKeH
ynotpebuts 400-500 K MOMOYHOM NPOAYKLMM, HO, K COXareHuMIo, aTa HopMa He aocTuraetcs. B HacToswee
Bpemsi Ha ogHoro Yenoseka npuxogutcest 250-300 Kr MONOYHbIX NPOLYKTOB.

B KpacHogapckoM Kpae pasBoasiT B OCHOBHOM YeTbipe MOpOoAbl KPYMHOrO poraToro CKOTa: FOMWTUH-
CcKasi, YepHO-NecTpas, KpacHas CTenHas u anpumpckas. B CBA3W € LWMPOKUM UCMONb30BAHWUEM TONLLTUHCKOrO
ckoTa Ha KybaHu, KopoBbl apLLMPCKOI NOPOAbI MO YUCNEHHOCTW CTanK Ha YETBEPTOM MecCTe.

XUMWUYECKMIN COCTaB MOMOKA HE OAWMHAKOB, KaK Y XMBOTHBIX Pa3HOro BWAA, Tak M Y XMBOTHbIX OLHOMO
Buabl. OH 3aBUCMT OT MHOTMX (HaKTOPOB, TakWX Kak Nopoda, CoAepxaHue, KopMieHue u Tak ganee. B cpepn-
HeM MOIIOKO cocTouT u3: Boaa — 87,5 %; cyxoe BewectBo — 12,5 %; xmp — 3,7 %; 6enok — 3,2 %; nakrosa —
4,7 %. Takke B MOMOKE UMEKTCS MUHEeparbHble BelecTBa, (hepMeHTbl U BUTaMUHbI. B nponssoacTee mo-
IOYHbIX MPOAYKTOB OYEHb BAXXHO MPOLIEHTHOE COAEPXaHWe Xupa, Takke obpalyatoT BHUMaHWE Ha KONMYECTBO
MOJIOKa M NPOLEHTHOE coaepxaHrue benka B Hem [1,2].
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Puc. 1. KopoBa ronwTuHckon nopoabl

T N
abl

Bcemu n3BecTHas ronwTUHCKas Nopoga Ckota 0veHb TpeboBaTesbHa K COAepXaHuUIo 1 KOPMIIEHNIO, HO
Mpy 3TOM JaeT OYeHb BbICOKME YAOWM Moroka. BbirogHee gepxarb 3TOT CKOT Ha KpyrHbIX npeanpustusx. B
CBOI0 0Yepelb anpLumpckas nopoga faeT MeHbLUME YA0M MOMOKa, HO KOpPOB 3TOWM NOpofbl BbirogHee cofep-
XaTb Ha MeNKuX hepmax, Tak kak OHa He Tak CurbHO TpeboBaTenbHa K BbICOKOKA4YECTBEHHOMY KOPMY U K XO-
POLLEMY COLEPXaHMIO B OTIINYME OT FOSILUTUHCKUX KOPOB.

Hu ans Koro He CeKpeT, YTO KOPOBbI FOMLUTUHCKOM NOPOAbI 3HAMEHWTbI CBOUMI BbICOKUMI yA0sMU. 3a
nepuog nakrauum MoxHo nonyyuuts go 12000 kr mornoka. B HEKOTOpbIX MCTOYHMKAX YNOMWHAETCH O TOM,
FONWITUHLBI YEPHO-NECTPOit MacTu Bornee NPoAYKTUBHEE, YEM KpacHO-NECTPor MacTu. Pekopa no Hago Mo-
noka npuHagnexut kopose [xynuaxe u3 CLUA, kotopas B 2004 roay 3a nepuop naktayum gana 30805 kr mo-
noka. Mpn 3TOM OCeMeHSIIT uX B Bo3pacTe 16 mecsaues. AMPLIMPCKIUX KOPOB OCEMEHSIOT B Bo3pacTe 14 me-
CALeB, HO MPU 3TOM 3a NepuoA naktauun oHu aatoT Ao 7000 Kr monoka.

Moroko no xumMmn4eckomy CocTaBy Yy 3TUX ABYX MOPOZ OTNNYAETCS. Y KOPOB FOSILUTUHCKOW NOPOAb! XM p-
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HOCTb MOMOKa Brmn3ka K cpegHUM napameTpam, a UMeHHo 3,6-3,7 %. 3to npu ygon 1000-12000 kr 3a nakTa-
LMI0. Y anpLUMPCKUX KOPOB MPOLIEHT XWUPHOCTK HEMHOTO 6onblue — 4,5-4,7 %, HO NP 3TOM YA0MW Y HUX MEHb-
we — 6000-7000 kr 3a naktaumto. Ecnn cpaBHMBaTh KOHLEHTpauuo 6ernka B MOMOKe 3TUX ABYX MOPOA, TO
pasHuua He bonbluas. Y KOpOB rofWTUHCKOM NOpoabl OHa cocTasnseT 3,2 %, a Y aupLUIMpCKUX NPOLEHTHOE
cogepxanue benka — 3,4 % [4].

Bnarogaps XMpHOCTW MOMIOKO alpLUMPCKMX KOPOB XOPOLUO MOAXOAWT ANS MPOM3BOACTBA MOMOYHOM
NPOAYKLMK, TaKME Kak CIMBOYHOE Maco, Cblp, TBOPOT, CIINBKM.

CpaBHVB MOJOYHYH NPOLYKTMBHOCTL ABYX MOPOA, MOXHO MOABECTM UTOTW. Y aipLUMPCKUX KOpoB 6onee
LieHHOE MO MUTATEeNbHOCTM MOJOKO, HO Ha KPYMHbIX hepMax Yalle COAepXaT roNWTUHCKMX KOPOB M3-3a WX
BbICOKOW MPOAYKTUBHOCTMW. 10 CpaBHEHWIO C APYrMMU MOpPOAaMM pasHuLa B Benke W MOMOYHOM Xupe He-
Bonbluas, a 06beM nony4yaeMoro Monoka OTIIMYAETCS 04YEHb CUMbHO, NOSTOMY BbIFOAHEE CofepxaTb KOpOoB
FONLUTMHCKOM nopogap! [3].
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PACTYLLIEE 3HAYEHWE MHTENNEKTYAJTbHON
COBCTBEHHOCTW KAK MATEPHATbHOW
KATEI OPUU PbIHOYHOW 3KOHOMUKWA

ECKENbI BUBATIIA,
CATbIMBAEBA ACbINXAH

MarucTpaHTbI
Kacnuiickoro yHuBepcuTeTa TEXHONMOMUN U UHXUHUPUHTa um. L.EceHoBa,
r.Akray, KazaxcraH

HayyHb1ii pykogodumens: Bepmyxamedoea "anusi bepukosHa

K.3.H., doueHm

Kacnutickozo yHugepcumema mexHonoauu u UHxuHupuHea um. LLl.EceHosa,
2.Akmay, KasaxcmaH

AHHOTauMA: B cTaTbe MOAHWUMAKTCS BOMPOCH! 1 NPOGNeMbl, MMeloLMe MecTo B cdepe (hOpMMPOBaHMS,
KOMMEpLMannN3aLmun Ha OCHOBE OLIEHKM, XO3ANCTBEHHOrO 060pOTa 1 3aLMThI NpaB MHTENMEKTyanbHoi cob-
CTBEHHOCTM, B 0COOEHHOCTI, HapacTaloLLye B YCrOBUSX y4acTu KasaxcTaHa B MUPOBbIX 1 CyBpervoHarnbHbIx
MHTErpaLMOHHbIX 0GbeanHeHsX. C y4eToM aHanuaa MUPOBOTO OMbiTa NpeanaraeTcs cuctema Mep no gop-
MUPOBAHMIO PbIHOYHOM CTOMMOCTY MPEANPUATUS HA OCHOBE OLIEHKN €8 HeMaTepuanbHbIX akTMBOB 1 3aLuyuTe
npaB UHTENNeKTyanbHoM COBCTBEHHOCTH, B KOTOPOIA KIOYEBOIA SIBNSIETCS NOACUCTEMA MOHUTOPUHTA Gapbe-
POB ¥ MPENSTCTBUIA BO B3aMHOIA TOPTrOBME U B cdepe MHTENMEeKTyanbHON COBCTBEHHOCT 1 BbIpaBoTkn Mep
OnepaTMBHOTO pear1poBaHis ¢ No3uLmiA MHTepecoB KasaxcTaHa.

KnioueBble cnoBa: nHTennekTyansHas COGCTBEHHOCTb, HeMaTepHarnbHble aKTVBbI, KOMMepLMan13aLus, pb-
HOYHas CTOMMOCTb NPEANPUATUS, KOHKYPEHTOCNOCOBHOCTb Ha phiHke EASC 1 MUPOBbIX PbIHKaX.

GROWING SIGNIFICANCE OF INTELLECTUAL PROPERTY AS A MATERIAL CATEGORY OF MARKET
ECONOMY

Yeskeldy Bibatpa,
Sagymbayeva Asylkhan

Scientific adviser: Galiya Berikovna Bermukhamedova

Annotation:Raises questions and problems that occur in the sphere of formation, commercialization on the
basis of valuation, economic turnover and protection of intellectual property rights, in particular, increasing in
the context of Kazakhstan's participation in world and subregional integration associations. Taking into account
the analysis of world experience, a system of measures is proposed to form the market value of an enterprise
on the basis of an assessment of its intangible assets and protection of intellectual property rights, in which the
key is a subsystem of monitoring barriers and obstacles in mutual trade and in the field of intellectual property
and developing measures of prompt response from the positions of interests Kazakhstan.

Key words: intellectual property, intangible assets, commercialization, the market value of the enterprise,
competitiveness in the market of the EAEC and world markets.
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Teopusi COBCTBEHHOCTM Pa3BMBAETCS HECKOMbKO COTEH MET, Npu 3TOM pa3paboTkoil kateropum cob-
CTBEHHOCTU B LIENOM W WMHTENNeKTyanbHoit cobetBeHHOCTH (MC) B YacTHOCTM 3aHMManuCh W NPOAOIKAKOT
3aHMMAaTbCS YYeHbIE PasfnYHbIX HanpaBneHuin, NOCKONbKY WMetoLMe MecTo npobnembl M BOMPOCHI HOCAT
MHOrOrpaHHbIA 1 Pa3HOACNEKTHbIN XapakTep.

OCHOBHbIE K€ MPUHLMMbI TEOPUN NHTENNEKTYanbHOM COBCTBEHHOCTM Bbinn 3anoxeHsl B KOHUe 17-ro
BEKa, B Tpydax (hpaHLy3ckux (unocodos, a B MOHUMAHUM KAaTErOpWUKM WHTENNeKTyanbHas cOOGCTBEHHOCTb
BnepBble npo3syyana B [1apuxckon KOHBEHLMM MO OXpaHe MPOMbILINEeHHON cobetBeHHocTn B 1883 roay.
[Mo3xe nosiBUNCA Lienbli psag ApYrx MexayHapoaHbIX cornalleHnin, 06pa3oBaBLUKX MeXayHapoaHy cucTe-
My WHTENNeKTyansHOM COBCTBEHHOCTH, BKIKOYas BCEMMPHYIO opraHusaumo UHTENNeKTyanbHon coO6CTBEHHO-
ctn (BOUC).

[Mpun aTOM ChOPMUPOBANCS KOHLENTYanbHbIA B3rNSA HA UHTENNEKTyarbHy0 COBCTBEHHOCTb, KOTOPbIN
MOXHO BbIpa3uTb B CreayHLMM MOMOXEHUSX: NpegHa3HavYeHne UHTENNeKTyanbHO COBCTBEHHOCTH 3aKsko-
yaeTcs B NONyYeHUM JOXOAA B pesynbTaTe PhIHOYHOW peanusaumnmn npoaykTa UHTENNEKTyanbHON AesTenbHO-
CTW; CneundUKOn UCNOomnb30BaHNS KOHEYHbIX UTOMOB UHTENNEKTYarnbHON AEATENbHOCTU B KayecTBe obbekTa
9KOHOMWYECKMX OTHOLLEHW SBNISIETCS €ro HemaTepuarnsHas npupogaa.

MocnegHee obycnoenmBaeT 06CTOATENLCTBO, KOTAA pesynbTaThbl MHTENNEKTyanbHOW paboTbl He 3a-
LWMLLEHbI OT HECAHKLMOHWPOBAHHOTO UCMOMb30BaAHNS, TUPAXMPOBAHUS W PACNPOCTPaHEHNS. JTO U SBUIOCH
NPUYUHON 3aKPENNEHUS HOPM OXPaHbl SKOHOMWYECKWUX MHTEPECOB obnagatenei pes3ynbTaToB MHTENNEKTY-
arnbHOW AesTenbHOCTY B BUAE NpaBa UHTESNNEKTyanbHON COBCTBEHHOCTY NOA rapaHTum rocygapcTea.

B vacTHocTy, no mHeHnto 0. KHsizeBa, «ecnu peyb MaeT o TpaHchopmaumm oblecTsa, TO no BOMpocy
9KOHOMWKMW 3HAHWA CYLLECTBYIOT Pa3nnyHble TOYKM 3pEHMS, CBOLAALLMECS B OCHOBHOM K ABYM MPOTUBOMONOX-
HbIM MO3NULMAM: PSiL 9KCMEPTOB CYMTAET, YTO SKOHOMMKA 3HAHMI CYLLECTBEHHO OTIMYAETCS OT SKOHOMMKM UH-
pycTtpuanbHoro obLecTsa, Koraa HakonneHue boratcTea bbIno cBA3aHO ¢ MaTepuarbHbIMU akTueamu. Mo ux
MHEHMI0, BnarococTosiHNE 3aBUCUT OT HeMaTtepuarbHbIX akTUBOB (OMbITa, HOY-Xay, 3HaHWUA 1 Ap.).

M0 MHEHMIO OpYruX, CHUTAOLMX, YTO 3TO BCEMO NULWb Credytowas asa anoxu UHAYCTpUanbHOMo pas-
BUTUSA, BNarocoCTosH1E 3aBUCUT OT NPOU3BOACTBEHHBIX MPOLIECCOB, & HEMATEPUaNbHbIE aKTVBbI MOBbILIAKT
KOHKypeHTocnocobHocTby [1., C. 138].

Hapsigy ¢ atum, npu agantauun npobnembl Ha MAKPOYPOBHE NPELNpUSTUIA 1 OpraHU3aLmin foruka Bce
Brvxe COOTHOCUTCS C MOHMMaHWEM POMM NEPCOHana kak HOCUTENs YeoBEeYEeCKoro kanutana. Tak, Hanpu-
Mep, T. CuHsBel nuwweT, 4To «C Havana XXI| Beka MeHemxepbl Hepeako obpatluatoTcs Kk npobremam agek-
TUBHOIO UCMOMb30BaHNS OLHOMO U3 BaXXHEMLLMX PECYPCOB KOMMaHWUW — ee nepcoHana.

Ho ux xenaHue 1cnonb3oBaTh €ro Kak MOXHO pesyrbTaTUBHEE CTarKMBAETCs C HEMOHUMAaHWEM BNUS-
HWSA pe3ynbTaToB YNpaBneHns NepPCoOHarNoM Ha KOHeYHble MnokasaTtenu AesTeNnbHOCTY KomnaHuy. Bee valle B
NepuoanYeckoi nuTepaType BO3HWUKAOT nybrukauum Ha 3Ty Temy W BefyTcs Cropbl MO OLeHke GusHeca
Y4YETOM CTOMMOCTU HEMaTepuanbHbIX akTUBOB, MHTENNEKTYarnbHON COBCTBEHHOCTU UM YENOBEYECKOro Kanu-
Tanar [2, C. 92].

B. HaymoB v 3. Parenbc, yTBEpXdasi, YTo «ynpaBneHNe MHTENNeKTyanbHon COBCTBEHHOCTLI0 npea-
cTaBnseT cobomn CRoXHbIN NpeaMeT Ans HayYHOro aHanuaa v npakTuyieckon peanusauuny. OgHako, npu 3ToM
3KCMepTbl YBEPEHbI, 4TO B Cpepe MCMONb30BaHUSA UHTENNEKTYabHON COBCTBEHHOCTH (B 9KOHOMUYECKMX Ka-
TErOpUsSX — HemaTepuasnbHbIX akTUBOB) PYKOBOACTBO MW COBCTBEHHWKM KOMMAHUM MOTYT ONpeaensTb pas-
NMYHbIE NpUOPUTETHLI. Hanpumep, yBennumMBaTh CTOMMOCTb akTUBOB IPYMMbl KOMMAHWA 3@ CHET CYLLECTBY t0-
Liei MHTENNEeKTyanbHo CoBCTBEHHOCTH, Ucnonb3oBaTbh IC B MHAHCOBBIX 1 HANOrOBbIX LENsX, NPUBNeYb
WHBECTMLMK, 3anoxnTb 06bekTbl VIC, cokpaTuTb 3aTpatbl Ha aAMUHUCTPUPOBAHME W 3aluUTy HeMaTepuanb-
HbIX aKTMBOB, W3BNEYb MaKCUManbHyK eaMHOBPEMEHHYIO MpUBbLINb 33 CYET WX YCTYMKU WA OpraHM30BaTh
perynsapHoe NocTynnexue NnaTexen 3a cYeT NULEeH3n unm koHueccui [3, C. 23].

Heobxoanmo cornacutbes C 9TUMM Ka3axCTaHCKUMM SKCepTamm B TOM, YTO BbIBOP TOTO UAN MHOTO pe-
XMa 1cYEpPnaHMs NpaB Ha TOBAPHbIN 3HaK BO MHOrOM OnpesenseTcs SKOHOMUYECKON LienecoobpasHOCTbIo,
3aLUMTON MHTEPECOB COOCTBEHHBIX MPOU3BOAMTENEN U LLENEBLIM YPOBHEM KOHKYPEHLIMM HA PbIHKE.

Mexgy Tem, - OTMEYatoT 3TW 3KCMEPTbI, - «MEXAYHAPOAHBIA OMbIT NpPeaycMaTpUBaeT BO3MOXHOCTb
YCTAHOBMEHUS 1 CMELLAHHOTO MpUHLMNA 1cyepnaHus npas. B cTpaHax, rae npeayCMOTpeH MexayHapOAHbIi
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MPUHLMN UCYepnaHns npaB, SKOHOMMYECKAs NOMMUTUKA HanpaBrieHa Ha PasBUTME Mamnoro 1 cpeaHero GuaHe-
ca, a Takke obecneyeHne BHYTPEHHEN KOHKYPEHLMN Cpeay pasnuyHbIX npoussoauTenen. B uenowm, cyue-
cTBYeT 06LLee MHEHWe, YTO Pa3BUTbIE CTPaHbI ABNSAIOTCSA NPOTUBHUKAMMU NapanfiensHoro MMNopTa, B TO Bpe-
M$ KaK pa3BuBatoLLMecs CTpaHbl Ha0BOPOT, 3aMHTEPECOBaHbI B NPOABMXEHUN TakoBoroy [4, C. 32].

Hapo otgaeatb oT4eT B ToM, 4T0 B EASC He BbipaboTaHbl AeCTBEHHbIE MEePbl COBMECTHbIX AENCTBUIA
Mo NPEOJONEHMI0 UCKYCCTBEHHBIX BapbepoB B pamKax NPUMEHEHUS HETapUHbIX PerynsiTopoB MEXCTpaHO-
BbIX B3aWMOOTHOLLEHWA, 6e3 Yero He MOXET ObiTb 3HPEKTUBHON MOMUTUKM UHTErPaLMM NPOMbILLAEHHbIX
komnnekcoB cTpaH Coto3a Ha MHHOBALWMOHHOM OCHOBE M Ha OCHOBE TakWX MEXaHW3MOB Kak Liernoyku gobas-
NEHHON CTOMMOCTU MO CO3AaHWK0 COBMECTHOMN NPOAYKLMM, KOHKYPEHTOCTIOCOOHOM Ha MUPOBBIX PbIHKaX.

IIpennpusitue

\4

Pa3paboTka HOBOTO
WHHOBAI[HOHHOTO TPOAYKTa

A\ 4

OdopmiteHre HOBOro MHHOBAIIMOHHOTO MPO-
JyKTa B (hOpMe MHTEIUIEKTYaIbHOH COOCTBEH-
HoctH (UC) npennpustus

A 4

VYuer HeMaTepualbHbIX aKTUBOB Onenka croumoctu IC

Y A\ 4

CronMOoCTh MHHOBAIIMOHHOT'O IPOAYKTA C yue-
TOM BJIOKEHHOT'O MHTEJIJIEKTYaIbHOI'O KaluTa-
J1a MIPEATPUATHS

A

KomMmeprmanuzamus Mupossie
P —> PBIHKA
MHHOBAIIOHHOT O TIPOAYKTa
—> L
Prinok EADC

PocT pbIHOYHOM CTOMMOCTH U KOHKYPEHTHBIX
MIPEUMYIIECTB MPEIIPHATH

\ 4

< IToncucrema MOHUTOpPUHTA Oaphe-
VY4actue 1 MECTO NPEANPUAITHS POB M IPEMATCTBUI BO B3aMMHOU
B IIO0ABHBIX M PETHOHAIBHBIX TOPTOBJIC U B c(pepe MHTEIIEKTY-
LHEMoYKax T00aBIEHHONW CTOM- aJBHOM COOCTBEHHOCTH U BEIPAOOT-
moctu (LIIC) KA MEp OIICPaTUBHOI'O pearupoBa-
HUS C TIO3UIUI HHTEPECOB
Kazaxcrana

Puc. 1. Cuctema mep no opMUpPOBaHUIO PbIHOYHOW CTOUMOCTM NPEANPUATUA Ha OCHOBE
OLIEHKM ee HemaTepuanbHbIX aKTMBOB U 3awuTe npas UC
WcTounnk: paspabotaH aBTopom nybnukaumm
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B atom cBs3u npeactaenseTcsa bonee AeNCTBEHHON Npeanaraemas Hamm cuctema hopMUPOBaHUS Pbl-
HOYHOM CTOMMOCTM MPESNnpPUATAS Ha OCHOBE OLIEHKWN ee HemaTepuanbHbiX akTUBOB U Mep Mo 3alyuTe npas
VC, npusogumas Ha puc.1.

Takum 06pa3oM, aHanm3 COCTOSHWUS BHYTPEHHUX U BHELUHWUX TOProBO-9KOHOMMYECKUX OTHOLUEHUA B
Colo3e nokasblBaeT, YTO UMEKT MEeCTO HapyLLeHMs B npuHUmMne cBoboabl NepeaBMXeHNs TOBapoB Ha obLuem
pbiHke EASC, BKoyas v cdepy MHTENNeKTyarnbHoOi COBCTBEHHOCTN HECMOTPS Ha TO, YTO BCe CTpaHbl Cotoaa,
3a uckniodeHnem benapycu, senstotcs uneHamu BTO n npussaHbl cobntogats npasuna BOVIC.

Mopo6HbIN noagxoa, NpeanonaratoLLuin akTUBHOE y4acTue rocyaapcTea B 3allyuTe npaB Ha 06bEKTbI MH-
TENNeKTyanbHoi COBCTBEHHOCTU Kak Ha BHYTPEHHEM, TaK M BHELUHEM pPbIHKaX, MO3BOMWT, HA Hall B3rnsf,
NPoSIBNATL NPeanpuATUAM (OpraHusaunsamM, B 0COOEHHOCTW Hay4YHbIM) GOMbLUYI aKTUBHOCTL B MPOBELEHWM
paboT (MCccnenoBaHui) B HanpaBneHUM CO34aHNS MHHOBALMOHHBIX BALOB NMPOAYKLMM.

OpraHu3auMoHHOM Mepoil B BOMPOCE 3allMTbl W MPOABWKEHWUS Ka3axCTaHCKUX WHTEPECOB MOXET
SBUTLCS NOBbILIEHNE 3HPEKTUBHOCTI MHPOPMALIMOHHO-YNPABIEHYECKON LIENOYKN: LIEHTPanbHbIE U MECTHbIE
rocopraHbl PK — MpasutensctBo PK — npeacTtasutenbctso Kasaxctana B ESK — ESK, Ha npuHumMnax npsimbix
N oBpaTHbIX CBA3en, B Lensx: npopaboTku, noaroToBku un gosedeHus no ESK u Beicwmx opraHoB Cotosa
Hanbonee ahdeKTUBHLIX NPeAnoXeHU MO yyYacTuio KazaxctaHa B MHTErpaLMOHHbIX MpoLeccax; onepaTue-
HOrO M KaYeCTBEHHOIO pearMpoBaHus Ha NPOLECChl NpUHATUS pelleHnin B EASC.

B atux uyensx yenecoobpasHo B pamkax npegriaraeMon cxeme noAcuCTEMbl MOHUTOPWHIA M aHanu3a
BapbepoB co3faHne MOCTOSHHO AEMCTBYHOLWEN SKCMEPTHO-aHaNMTUYECKON rPynMbl, C PYHKUMSMU OpraHu3a-
UMW perynspHoro MOHUTOPUHFA M aHanm3a TeKyWMX W NOTEeHUManbHbIX HapyLIEHU MpaB Ka3aXCTaHCKWX
NPeanpUATUA U BbipaboTKX pekoMeHZaLUui Mo Mepax onepaTMBHOTO pearmpoBaHisi, B 0COOEHHOCTH B cchepe
3awmTbl npas MC B yCNOBUSIX M3MEHEHMS PEXMUMOB UCYEPNAHNS NPaB Ha MHTENNEKTyarnbHy COBCTBEHHOCTb.
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BANAHWE CAHKLWW HA PASBUTHE MANOIO
CPEAHETO NPEANPUHUMATEJIbCTBA

[POKONEHKO UPUHA ANIEKCAH[IPOBHA

CTYAEHTKA WHCTUTYTa SKOHOMWKW 1 ynipaBnieHns, benropofckui rocygapCTBEHHbIN HALMOHAMBHbIN
nccneposatenbckun yHusepeuteT HAY «benlYy,

HayuHb1ii pykogodumens: Conoebeea Hamanbs Eg2eHbegHa,

doueHm, kaHOuOam 3KOHOMUYECKUX HayK, 0oueHm Kaghedpb! UHHOBAUUOHHOU 3KOHOMUKU U hUHEHCO8
beneopodckuti eocydapcmeeHHb It HayUoHarbHbIL

uccnedosamenbckull yHugepcumem HUY «benl™yY»

AHHOTaLMA: B [JaHHOI CTaTbe paccMaTpUBAETCs BNUSHWUE CAHKLMIA Ha pPa3BUTUE Maroro U CPedHero npea-
npuHumatenscTea. Ocoboe BHUMaHWE yaenseTcs NocneacTusM u Bo3MoxHocTsM Anst MCI oT BBeAeHHbIX
CaHKLMIA, @ TaKkKe MepaM rocyaapCTBEHHON NOAAEPXKKM, HAaNPaBNEHHbIM Ha MUHUMU3ALMIO HETaTUBHBIX MO-
CNeACTBMIA CAHKLMOHHBIX OrpaHUYEHUN.

KnioueBble cnoBa: caHKLuM, aHTUKpU3UCHble Mepbl, MCI, MMnopTo3ameLLexme, AnsepcudmukaLps.

THE IMPACT OF SANCTIONS ON THE DEVELOPMENT OF SMALL AND MEDIUM-SIZED BUSINESSES
Irina A. Prokopenko
Scientific supervisor: Natalia E. Solovieva

Abstract:This article examines the impact of sanctions on the development of small and medium-sized busi-
nesses. Particular attention is paid to the consequences and opportunities for SMEs from the sanctions im-
posed, as well as state support measures aimed at minimizing the negative consequences of sanctions re-
strictions.

Keywords: sanctions, anti-crisis measures, SMEs, import substitution, diversification.

BeeneHune npotvs Poccum cankumin ocywectensetcs ewe ¢ 2014 roga, ¢ MOMeHTa npuUcoeguHeHUs
Kpbima k Tepputopun P®, HO HanbonbLUMIA MUK BBEAEHHbLIX CaHKLWIA NPOCNEXMBAETCS, HECOMHEHHO, B 2022
rogy, Koraa 3a kpatkui cpok npotms Poccum BBe okoso 10 130 caHkumm.

Mo nporHo3am aHanMTUKOB, KONIMYECTBO BBOAWMbIX NPOTUB Poccun caHkumin Gyget yBennumBaThCs.
Bce 310 HanpaBneHo Ha nageHue POCCUMCKON SKOHOMUKM B LIESIOM W HapyLIEHWe HOPMaribHOro (OYHKLMOH 1-
POBaHUS €€ COCTaBNALLYIX.

BesycnoBHO, CUNbHOE HEraTMBHOE BIUSHWE CaHKLWW OKa3blBatOT Ha KPYMHbIA BuaHec, koTopblil pabo-
TAeT Ha 3KCMopT. TeM He MeHee, y AaHHOTO BUAa KOMMaHU MMEETCS XOpoLLas (MHaHCOBas NoAyLUKa, No3-
BOMNAIOLLAS UM «AepXKaTbCs Ha NnaBy» U He ucyesatb. B CBOK ovepenb, HanoxeHHble Ha Poccuto orpaHmnye-
HWS 1 3anpeTbl MOryT nary6HO ckasaTbCs Ha ManioM U CpeaHeM NpeanpUHAMATENLCTBE, YBENNYMB pUCK BaHK-
POTCTBA W MpeKpaLleHns LesTeNbHOCTW, CBA3AHHbIN C HapYLEHWEM NOMMCTUYECKMX LienoYek No nocTaBke
HeobX04MMOro Chipbsi M MaTepuaros W3-3a rpaHuLibl, YBENMYEHUEM LIEH HA Cbipbe U MaTepuanbl, npekpatle-
HWEM WHBECTULWIA U COTPYAHUYECTBA C MHOCTPAHHBIMM NapTHEpPaMu 1 T.0. [3].

[Mpu 3TOM, CTOUT OTMETUTb, YTO CyOBEKTbI MAnoro 1 CPEAHEro NpeanpUHUMaTensCTBa CnoCcoBHbI My Y-
Le afanTMpoBaTbCs B COXMBLUMXCS 0BCTOATENCTBAX, NO3TOMY MMEHHO Ha HUX BO3NOXEHO pelueHne 3agad
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Mo UMMNOPTO3aMELLEHNIO U AnBEPCUdMKaLMM 3koHOMUKK Poccuiickon Pefepaum.
PaccMoTpum anHamuKy Konmnyecta Cy6bEKTOB Manoro v cpegHero npeanpuHumartenscTea B Poccum
3a nepuog 2018-2022 rr. (puc.1).

KO/IMYECTBO CYBBEKTOB MAJIOIO U
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Mcxons 3 nonyyeHHblX [aHHbIX, MOXHO CAenatb chefytowme BbiBOAbl: BO-nepsblx, B 2022 roagy
HabnoaaeTca yBenmyeHne KonuyecTsa MUKPONPEANPUATU, B CPABHEHUN C TPeMs NpeabliayLLuuMi rogamu (B
cpasHeHumn ¢ 2021 1. — Ha 2,3%, ¢ 2020 r. — Ha 4,9%, ¢ 2019 r. — Ha 1%). Bo-BTOpbIX, KONNYECTBO MarbIX
npeanpusTun Ha npotsikeHnn 2018-2022 rr. NOCTOSHHO CHWXanock, Tak B 2022 rogy Marnbix npeanpusTui
HacunTbiBaeTcs 212 716 eq., uto Ha 15,5% Hwxe nokasatens 2018 roga. B-TpeTbux, KONMYECTBO CPEOHMX
npeanpusTii B 2022 rogy cHuaunock B cpaBHeHun ¢ 2018 rogom (Ha 873 eq. unn Ha 4,6%), HO yBENUYMNOChH
cpaBHuTEnbHO ¢ nepuogom 2019-2021 rr. (B cpasHeHum ¢ 2019 r. — Ha 5,2%, ¢ 2020 1. — Ha 1,7%, ¢ 2021 1. -
Ha 0,5%). Mpwn 3TOM, CyMMa CPeHECTMCOYHON YMCTEHHOCTU PabOTHUKOB, 3aHATLIX Y CyOBEKTOB Maroro
cpenHero npeanpuHUMaTenscTea no coctosHuo Ha 10.12.2022 roga coctasnset 15 212 217 yenoBek, YTo Ha
3,9 % Bbiwe aHanornyHoro nepuoga 2021 roga.[4].

[anee paccMoTpum nNpobrembl, C KOTOPbIMA CTOSKHYNIUCb Manble W CPedHWe NpesnpusaTus, a Takke
PAL, BO3MOXHOCTEN, KOTOPbIE BO3HWKIM NOCHe BBEAEHHbIX OrPaHNYeHNA N CaHKLWNA.

K npobnemam, kotopble BblaenatoT MCIT, MOXHO OTHECTU CrieaytoLLme:

1. POCT 3aKynOYHbIX LiEH Ha CbIpbe W MaTepuarsi.

2. PaspyLueHne NorncTuieckux Lienen nocTasok.

3. OTcyTCTBME JOCTYNA K HOBbIM MHOCTPAHHBIM TEXHONOMUAM.

4. BantotHast HeCTabWUnbHOCTb.

5. CokpalLeHne MHBECTULIMOHHbIX NPOrpaMM KOMMaHUU.

6. CHKeHWe NoKynaTenbCKoro Cnpoca Ha NpoayKLMio.

7. HeBO3MOXHOCTb NOKYNKK HOBOrO 060pyA0BaHMS M3-3a OrpaHnyeHus umnopta [1].

CornacHo CTaTUCTUYECKUM [aHHbIM O BIIMSHWW CaHKUWA Ha MPeAnpUHUMATENbCKYo AeSTeNnbHOCTb,
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BbISIBNEHO, YTO BblLUENEpeYncneHHble NpobneMbl OXBaTbiBalOT 0kono 84% npegnpuHumaTenein Maroro
cpeaHero 6usHeca (Ha Havano 2022 roaa), Tak kak UM NpucyLLa NoNHas UIn YacTuyHas 3aBUCUMMOCTb OT WHO-
CTPaHHbIX TEXHONOMMA, KOMMAEKTYHOLWMX 1 T.4. [5].

[MpKn 3TOM, HE3aBUCUMO OT CIIOKUBLUENCH AKOHOMMYECKOW CUTYyaLK, NOSBUNCS PSA BO3MOXHOCTEN ANs
MCIT1, K KOTOPbIM MOXHO OTHECTH:

- IMNOPTO3aMeELLEHME;

- pacLUMpeHue 1 yKpenneHue nosnuunin Ha pbiHke cOblTa BHYTPU CTPaHbI;

- POCT 3KCMopTa B APYXKECTBEHHbIE CTPaHb;

- TOCyAapCTBEeHHas NoAAepxKa Manoro W cpeaHero npeanpuHUMAaTenbCTBa (MoslyyeHue rpaHToB Ha
co3gaHve 1 passuTie busHeca);

- AnBepcudukaums busHeca;

- POCT KOHKYPEHLMN 13-3a YX0fa KPYMHbIX MHOCTPAHHbLIX KOMMaHWA.

CTOMT OTMETUTb, YTO HEKOTOPbIE BO3MOXHOCTY, JOBOSIEHO HEOAHO3HAYHBI, HANPUMEpP, UMMNopTO3ame-
LeHne, KOTOpPOe, C OHOM CTOPOHbI MO3BOMSET NPeanpUATUAM Ha ¢hoHe BOMbLLIOMO Cnpoca Ha UcHe3aroLLMi
3apybexHbIn ToBap, NPEANOXMTL CBOM aHanor, ¢ ApYyro CTOPOHbI BO3HUKAKOT CIOXHOCTM BO BPEMEHH Mo 3a-
MEHe 1N Co3aaHnio aHanora HeobxoaMMOoro UMNOPTHOrO 06OPYA0BaHUS, UCMOMNL3YEeMOro B MPOM3BOACTBE.

bes rocynapcTBeHHOM NOAAEPKMA U @HTUKPU3UCHBIX MEP MarioMy U cpeaHeMy BusHecy He yaacTcs Bbl-
CTOSITb NMPOTUB BBELEHHbIX CaHKLWA, OrpaHUYeHnn 1 nocneayowmx 3a HuMu npobrnem. Moatomy, xoTenoch
Obl OTMETUTL CBOEBPEMEHHOCTL Pa3paboTaHHbIX U MPUHSATBIX aHTUKPU3UCHBIX MEp U Mep NOALAEPXKKN CO CTO-
POHbI rOCyAapcTBa B NepBble MECSLbI MOCIEe BBEAEHUS CaHKLWNA.

PaccmoTpum npeanoxeHHble Mpasutensctsom P® n baHkom Poccun Mepbl, HanpaBneHHble Ha noj-
AEPXKY Manoro u CpeaHero npeanpuH1uMaTenbscTaa.

1. KpeauTtHble kaHukynbl. Mepsoe, yto ytBepauno Mpasutenscteo PO ans MCIT. KpeauTHble KaHWKy-
INbl NPeACTaBnsAoT cobOM OTCPOUKY NaTEXEN No KpeauTam 1 3ainMam, ocopmeHHbIM 4o 1 mapTa 2022 roga
N [eiCTBYIOLLME Ha CPOK 40 6 MecsueB. Ha kpeauTHble kaHukynbl MoryT npeteHgoBatb WM n MCI1, koTopble
paboTatoT B 04HOM M3 chep, yTBEPKAEHHBIX MpaButenscTBoM PO, [laHHbIn cnincok cocTouT u3 70 HaMMeHo-
BaHWI1 1 BKNKOYAET B cebs Takme cdepbl, Kak Cenbckoe X03a1MCTBO, pbibonoBCTBO, 0bpabaTbiBaoLLme Npons-
BOACTBA, PO3HNYHAsA, ONTOBasi TOProBns u 7.4,

2. JlbrotHble kpeauTbl. Ha gaHHbl MOMEHT BBeaeHbl Ansa UT-oTpacnn u cuctemoobpasyrowmx npesg-
NpuATUIA. TToNYYNTb KPEQMUT NO NbrOTHBIM CTaBKaM BO3MOXHO C MOMOLLBK Nporpamm MWHIKOHOMPa3BUTKS,
Kopnopauwu MCI n Banka Poccum, npy 9TOM, OHW pa3nuyatoTcs BENUYMHON NPOLEHTHON CTaBKM MO KPEAUTY,
€ro Lienbto, Pa3MepoM 1 Cpokamu, a Takke TpeboBaHUAMM K 3aeMLLMKY.

3. JmanHr v daktopuHr. C cepeautbl 2022 roga marbiM U CPeaHUM NpeanpuHAMaTeNsiM OCTYMHbI
YCRyrn Nn3uHra U OakTopuHra no CreaytoLwmM CHUKEHHbIM CTaBkaM: AN Manoro NpeanpuHUMaTenscTea —
He Gonee 15%, ans cpeaHero — o 13,5%.[6].

4. Mpoanexue nuueHsnposanusa ans 6usHeca. C 14 mapta 2022 roga lNpasutenscteo PO nonyumno
NpaBO Ha NPOANEHME NULEH3NIA N OPYTX pa3peLunTenbHbIX AOKYMEHTOB CPOKOM Ha 1 rog.

5. MopaTtopui Ha npoBepku. MopaTopuit Ha Hanoroeble NPOBEPKN AeNCTBYET TOMbKO ANns UT-komnaHum
(ocoboxaeHune go 2024 roga). Cybbektbl MCIT 0cBOGOXAEHEI OT NNAHOBbLIX HEHAMNOMOBbLIX NPOBEPOK A0 KOH-
ya 2022 roga.

6. KomneHcaums kommuccun CBI1. Ecnu npeanpuHumatenb NPUHUMAET NnaTexu Yepes
CBIN, rocynapctso BepHET eMy KOMUCCUM 3a NEPEBOAbI, caenaHHble ¢ 1 aHBapsi no 31 oexkabps 2022 roga.

7. YnpouieHue peructpauum npaea cobeteeHHoctn. C mapta 2022 roga 6610 peLeHo 0TMEHWTL psj
npoueayp v COKpaTUTb BPEMSI PACCMOTPEHUS OKYMEHTOB.

8. [paHTbl Ans monoAabix npeanpuHumarenen. HaunHawowme Gu3HeCMeHbI MOTYT NOMYYMTb FPaHT C ce-
peauHbl 2022 roga Ha co3gaHve unu passuTie ceoero busHeca. Pasmep rpaHTa coctaenseT ot 100 Tbic. pyb.
£0 500 TbIC. pyo. [5].

CTOMT OTMETUTb, YTO PacCMOTPEHHbLIN NEPEYEHb Mep roCyAapCTBEHHOW NOAAEPXKKM HE MOMHbIA. B
Brvxaniwen nepcnektuse ByaeT BBEAEH W AOMONHEH HOBbIA CMIMCOK MEP, KOTOPbIA NOMOXET MUHUMU3NP O-
BaTb UMW peLwnTb NPobremMbl, BO3HUKLLWE B YCMOBUSAX 3KOHOMMYECKOTO KpU3uca 1 BBEAEHHbIX NpoTue Poccum
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caHkumin. CriegoBaTernbHO, pasBuTHe LesTenbHOCTU CyGbekToB Manoro U cpeaHero BusHeca Bcerga conpo-
BOXXOAETCA roC. NOAAEPXKKON, @ 3HAYNT POCT 06BLEMOB NPOU3BOACTBA NPOAYKLMM U Mocneaytowme nocTynne-
HWS HANoroB 1 T.4. [2].

[MoaBoAs UTOrW BbilECKa3aHHOMY, MOXHO OTMETWUTb, YTO NPeACTaBUTENN Marnoro u cpegHero npeg-
NPUMHUMATENbCTBA CTPALaloT OT HEraTUBHbLIX MOCNEACTBUN SKOHOMUYECKUX KPU3WUCOB U BBEAEHHBIX CaHKLMMA
OOHM M3 CaMblX MepBbIX, TaK Kak MEHee BCEro 3aliulleHbl OT BHELUHUX BO3AEeWNCTBUIA, OAHaKo, brarogaps
CBOEBPEMEHHO rOCYAAPCTBEHHOM NOAAEPKKE U aHTUKPU3UCHBIM MepaM, cnocobHbI BbicTpee BCex aganTu-
pOBaTLCS B HOBbIX YCIOBUSX PbIHKA U HOPManbHO (DyHKUMOHMPOBATb. TakuM 06pa3oM, C NOMOLLbLI rpamoT-
HOW NOAAEPXKKM CO CTOPOHbI FOCyAapcTBa Manoe 1 cpegHee npeanpuHUMaTenbCTBO CMOXKET CTaTh PELLEHNEM
COBPEMEHHbIX NPO6MEeM 3KOHOMUKM CTPaHBb!.
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KAPTUHA [ AHCA [ 0/IbBENHA «MEPTBbIA
XPUCTOC BO I'POBbY» N POMAH
®.M. IOCTOEBCKOI 0 «NANOTH

KAJIAT IH APTEM POMAHOBHY,
HEMAJIbLINHA MAPWA CEPTEEBHA

CTYZEHTbI
OIr60Y BO «ApMaBupCkuii rocyapCTBEHHbIN NeSarormyeckuii YHUBEpPCUTET»

HayuHb1ii pykosodumens: Kosznoea lNanuHa AHamonbegHa
K.Q.H., doueHm
@Ir60Y BO «Apmasupckuli 20cydapcmeeHHbIl nedazoaudeckull yHusepcumemy

AHHOTauMA: B JaHHOW CTaTbe HaMK paccMaTpuBaeTCs porb kapTuHbl aHca MonbbeinHa Mnagwero «MepT-
BbIn XpucToc Bo rpoby» B pomaHe ®.M. [loctoesckoro «/ianoT» B KOHTEKCTE OAHOM W3 (PyHAAMEHTamNbHbIX
rpaHel NOHUMaHWs! BCEro Npou3BeAeHNs B LIENOM.

KnioueBble cnoBa: kpecTHast Myka, Bepa, kapTuHa, BockpeceHue, ncyc Xpucroc.

HANS HOLBEIN'S PAINTING "THE DEAD CHRIST IN THE TOMB" AND F.M. DOSTOEVSKY'S NOVEL
"THE IDIOT"

Kaligin Artem Romanovich,
Nemalcina Maria Sergeevna

Scientific adviser: Kozlova Galina Anatolyevna

Abstract: In this article we consider the role of Hans Holbein Jr.'s painting "The Dead Christ in the Tomb" in
F.M. Dostoevsky's novel "The Idiot" in the context of one of the fundamental facets of understanding the whole
work as a whole.

Key words: the agony of the cross, faith, painting, resurrection, Jesus Christ.

PomaH «MauoT» Bbin Hanucan ®.M. [JocToeBckum B 0CODbIN Nepuog ero xwusHu. Bo-nepsoix, ®énop
Mwuxainosuy Brepsble cTan oTuoM. Ero xeHa, AHHa ['puropbeBHa, nogapuna nucatesio JONroXaaHHy 4oYb
— Codbto. CopokaluecTuneTHuin otel, nobun govb 6onee BCEro Ha CBETE, YTO MOXHO MOHSATb U3 €ro MUCeM
cecTpe B.M. MBaHoBow 24 despans (7 mapTta) 1868 r.: «AHa nogapuna MHe AOYKY., — CIaBHYH, 300POBYH U
YMHYI0 J€BOYKY, 4O CMELIHOrO Ha MeHs Moxoxyto»[6]. OgHaKko He3eMHOe CHaCTbe BCKOPE CMEHWUNOCh 0TYa S-
Huem, koraa ®.M. [loctoeBckuin NovyBCTBOBAN Ha cebe BCH TArOCTb NOTEPU CMbICNA XWU3HK MOCMe TOro, Kak
OH NULLMACS JoYepwm.

ObpatuBmch k nucbMam nucatens A.H. Maikoy, MOXHO npocneanTb cnoxHblin nyte ®.M. [Joctoes-
CKOTO K Bepe, KOTOpas Yepes3 CTpaLLHOE «rOpHUNO COMHeHWA» npowna: «A CoHs rae? ae aTa MarneHbkas
TNIYHOCTb, 33 KOTOPYHO S, CMENI0 FOBOPH, KPECTHYK MYKY MpUMY, TONbKo 4T06 OHa Bbina xusa?»[5]. MoTeps
[04epn N MHOTWE Apyrie nuwenns u 6eabl, cnyyaslumecs B xu3Hu ®.M. [ocTOEBCKOro, CrIOXKHbIE Pa3ayMbs
Ha NyTu K Bepe B XpuCTa He MOTMM He OTPa3UTLCS B €70 BENMKOM NATUKHXMM, B KOTOPOE BOLLMM POMaHbI:
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«MpecTynneHue n HakasaHuey, «ManoT», «becbly, «IogpocToky, «bpatbs Kapamasosbl». Mbl xe obpatumcs
K OHOMY W3 HIX — pOoMaHy «ManoT.

Ha Haw B3rnsg, KMOYOM K MOHMMaHUI0 poMaHa «MauoT» SBRSETCS KapTWHA O4HOMO M3 OTLOB-
ocHoBaTenein Hatypanuama aHca [onbbentHa Mnapwwero «Xpuctoc Bo rpoby» (1521-1522 rr.). 3T0T Xynox-
HWK CTan OOHWM M3 caMmbix spkux npeactasuteneir CesepHoro Bo3poxaenus. Pabotamu aHca MonbbenHa
BOCXMLLANCA U3BECTHbIA PrUIocod, NPO3BaHHbIN «KHA3EM ryMaHUCTOBY — Opa3m PoTtepaamckui, bnarogaps
KOTOPOMY CraBa MOJSIOAOr0 XyAOXHMKa pacnpocTpaHuiack 3a npegessl CesaweHHon Pumckon Mmnepu.

310 nonotHo ®.M. [loctoeBckuin yBuaen Bo Bpems npebbisaHus B LLsenyapun B ropoge basens Bme-
cTe ¢ xeHon AHHou puropbesHoit [loctoeBckon (B AeBudecTe CHUTKMHOM). [loyemy MMEHHO 3Ta KapTuHa
3anHTepecosana ®.M. [JoctoeBckoro? bonbluMHCTBY 06pa3oBaHHbIX nogen Poccun XIX Beka oHa bbina ns-
BeCTHa 3ao4Ho 6narogapst H.M. KapamsuHy. leno B Tom, 4to B geTctae poguterm ®.M. [loctoeBckoro uuta-
nm emy "Uctopuio poccuiickoro rocygapctea” v "Mucbema pycckoro nytewectseHHuka" H.M. KapamauHa, Ko-
TOpbIV B cBOE Bpemsi nobbiBan B LUBeiuapum u, B YacTHOCTH, B ropofe basene, rae yBuagen JaHHoe NonoTHO
I. TonbbenHa, Hagonro 3anoMHuBLLeecs emy. BoT yto nuwet AHHa I'puropbeBHa B CBOMX BOCMIOMUHAHUAX O
®.M. [loctoesckom: «KapTuHa nponssena Ha ®egopa Muxannosuya nogasnstoLLee BneyaTneHume, U OH ocTa-
HOBMWNCS Nepeq Hel Kak Bbl MopaxeHHbIN... B ero B3BOMHOBAHHOM nuue BbINo TO UCMyraHHOE BbIpaXeHue,
KOTOpOe MHe He pa3 Cryyarnocb 3aMeyatb B nepsble MUHYTbI npucTyna anunencumy.[4] Ha A.l. CHUTKuHY
n3obpaxerne Cnacutenst B UCMOMHEHUM HEMELKOrO XYOOXHMKA MPOWU3BENO Yxacatollee BrevatneHue, en
XOTEN0Cb OTBEPHYTHCS. JTO BMOSHE 0OBACHUMO, TaK Kak Mbl NMPUBLIKNW K APYrOMY XpUCTY — BOCKpPECLLEMY,
TIUK KOTOPOro CMOBHO cusieT bnarogatbto. KaptuHa «MépTsein Xpuctoc B rpoby» M3BECTHA TEM, YTO Ha HeWl
Cnacwutenb n306paxEH HaCTONLKO peanicTUYHO, Kak ero 40 3TOro He NokasblBan HUKTO W3 XMBOMKCLEB. [aHC
FonbbenH CoBEPLUMN HACTOSLLMIA NEPEBOPOT B M30BpaxeHUn XpucTa, CHATOro ¢ KpecTa. Mbl NpuBbIKIN BU-
[eTb B M300paxeHnn Xpucta Hagexay Ha ero ckopoe BockpeceHue. OfHako B JaHHOM Xe cnyyae 3puTenb
HabnaaeT LefCTBATENBHO CBEPLUMBLLYIOCS CMEPTb, TAaKOM, Kakoi OHa NPeACTaBnseTcs NPOCTOMY YENOBEKy.
Kak n3BecTtHo, XyLoXHUK nucan Mncyca Xpucta ¢ pasnaratoLlerocs Tena yTonneHHuka. Ha nepsbin B3,
MOMOTHO BbI3bIBAET CTPaX, yac, NOTEPI0 Hagexabl U 6E3bICXOAHOCTb, TaK KaK YHUXEHHbIN XPUCTOC, NPUHSB-
LKA CTPALLHYI0 CMePTb, M3obpaxeH nobexaeHHbIM eto. MNpumevatensHo, Yto . [onbbeitH HaTypanucTUiHO
nokasan Bce [eTanu CMEPTU CO BCEMU €€ YXXacatoLLMMM NpU3HakaMmn: HOrv 1 PyK1 NogBepXeHbl TNEHUIo, 3a-
OCTPEHHbIE CKyMbl, HOC M NOABOPOAOK, OTTEHOK KOXW NNLa. TV AeTanu U HaTOMKHYNM KHA3s MblwkuHa Ha
cnosa: «[la oT 3TOM KapTUHbI Y MHOTO eLle Bepa MOXeT nponacTb!»[2].

Ha nepBbIv B3rnsA, B KapTuHe npefcTasnieHa cMepTb Mncyca XpucTa-yenoseka, 1 B HEN HET HU HaMe-
ka Ha ero boxecTBeHHoe BockpeceHne. OHa Bbi3bIBAET OLLYLLEHNE YHbIHKS, BE30OKHOCTY N 6E3bICXOOQHOCTH.
Ho nmeHHO B 3TOM, MacTepcku n3obpaxeHHon I. TonbbenHoM TenecHoi cmepTn Yenoseka, ®.M. [loctoes-
CKuin ycmoTpen Byayliee BOCKPECEHME €ro yluu, BOCKPECEHWUE, NOAAPEHHOE HAaM, CMEPTHbIM, camum Xpu-
ctom. ®.M. [loctoeBckuin yBuaen B kaptuHe I'. FonbbenHa npogomkeHne EBaHrenCkon UCTopum, kotopas
COCTOMT B NPEOAONEHNN YENOBEKOM yxaca W Mpaka CMepTH Yepe3 MHOrMe CTpafaHus K NO3HaHWMI0 UCTUHBI.
3Aecb MOXHO BCMOMHUTL BbickasbiBaHue camoro ®.M. [JocTOeBCKOro 0 TOM, Yepes Kakoe «rOpPHMNO COMHe-
HWI» ero Bepa npowrna u cnosa M.M. lyHaeBa o pycckom nucatene: «CTpagaHue, Yepes KOTopoe U3xuBaeT-
CA rpex, OunLLaEeT aywy 1 AaéT UCTUHHOE cyacTbe eé obnagatento.n[1]

®.M. [loctoeBckuit yuaen B obpase Xpucta Ha nonotHe I. [onbbenHa 1o, 4TO yAOCTOEHbI Bbinn yB K-
[€eTb CaMUM XPUCTOM €ro anocTorbl U NepBble XPUCTHUAHE, Bepa KOTOPbIX NpU BUAE U3yBeYEHHOro 1 6e3abl-
XaHHoro Tena Xpucra He nokone6anacs. ®.M. [JloctoeBckui rnyboko NPOHMKCS aTMOCEHEPOI KapTUHBI U OLLy-
TUMN Ty CamMyt0 YyAECHYH KUBUTENbHYIO CUY BEpbl anoCTONOB M NEPBbIX XPUCTUAH, KOTOPbIE NOTEPSNN Xpu-
CTa B COCTOSHUK NNIOTCKOM, HO 0Bpenn Ero npeobpasusLuerocs: «...ECnu niweHnyHoe 3epHO, Nas B 3eMIH0,
He YMpET, TO OCTaHeTCs OAHO; a eCNK YMPET, TO NPMHECET MHOro nnoga.» (MoaHHa 24:12)

Ewe ogHUM MOMEHTOM ANns NOHUMaHUS POnn KapTUHbI B pOMaHe SBNSeTCs paccyxaeHne MbiwkuHa o
Hen BO Bpems ero bnyxgaHust no ropogy: «Kak mMpayHo cka3an daseya Po20xuH, Ymo y He20 ,nponadaem
gepa’! Omom yenosex AomxeH cunbHo cmpadamb. OH 2080pUM, YMO ,7IKOUM CMOMPEMb Ha 3MYy KapmuHy”;
He mobum, 3Ha4um, a owywaem nompebHocmb. Po20XUH He 00Ha MosbKO cmpacmHas Oywa; 3mo ece-
maku 6oey: OH xo4em cunoli 0POMUMB C80K NOMepPsHHYK eepy. EmMy oHa A0 My4eHuUsi menepb HyxHa...
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La! 80 umo-HuUbyOb sepums! 8 Ko20-HUbYOb 8epumb! A Kakasi, 0OHaKo Xe, cmpaHHas sma kapmuHa [onb-
belHa...».[2] POroxuH nbiTaetcs CUION BOPOTUTL BEPY Yepes co3epLiaHne Toro M3obpaxeHuns, 0T KOTOPOTo «y
WHOrO» OHa MponacTb MOXET, MO0 Ha kapTWHe u3obpaxeHa ouyeBugHas cmepTb. OgHAKO UMEHHO B HEMN
MapdeH PoroxuH ctapaeTcs yBUAETb HEYTO MHOE, NPOTUBOMONOXHOE, NofobHoe Tomy, yTo yBugen ®.M. [o-
cToeBckui, npebbiBas B basene: «A ymo, Jlee Hukonauy, dasHo s xomen mebs cnpocums, eepyeulb mbl 8
6oea unu Hem? -- 80pya 3a2080puUsT oNsiMb Po20XUH, npolidst HECKOMbKO Wazo8s. -- Kak mbl cmpaHHo chpa-
wugaews U... 2naduwb! -- 3amemun KHs3b HE80bHO. -- A Ha amy KapmuHy 5 o6 cMompems, -- Npobop-
momar, nomonyas, Po2oxuH, mo4YHo onsimb 3abbige ceoli sonpoc. -- Ha amy kapmuHy! -- eckpuyan edpye
KHS3b, N00 8neYyamseHueM eHe3anHol Mbiciu, -- Ha amy kapmuHy! [Ja om amoli kKapmuHbI y UHO20 ewje gepa
moxem nponacme! -- [lponadaem u mo...» [2]

[OymaeTcs, uto 0bpa3 MapdeHa PoroxuHa 3acnyxusaeT OTAENbHOMO BHUMAHUS. ITOT repoil COXEH 1
HeoaHO3HayeH. BcnommHas onucaHue ero Xunuwa, Mbl CIIOBHO BUMAMM TOT e rpob, n3o6paxeHHbIi Ha no-
noTHe, B KoTopoMm [MapdeH cam cebsi 3akonaumsaeT: «3mo, HagepHo, mom cambili dom». C HeObbIKHOBEH-
HbIM 11060NLIMCM8oM nodxodus OH NPosepums c8ot Ao2adKy; OH Yyecmeoesar, Ymo emy noyemy-mo 6ydem
0COBEHHO HENpUSIMHO, ecnu oH yeadan. [Jom amom 6bin 6onbwol, MpayHbIl, 8 mpu smaxa, 6e3 ecsikol ap-
XUmeKmypbl, ygemy 2pa3H0-3e/1eH020.» [2] B otnnume ot HezemHoro MbiwkuHa, PoroxuH - ByiHbIn, Hage-
NEHHbIN OUKOWA 3Hepruein nepcoHax. [epon CNoBHO HaMEPEHHO NMPOTWBONOCTABNSOTCA Apyr Apyry. Ho npu
9TOM OHW Ha3bIBAOT ApYr Apyra 6paTbsMu, MEHAKTCA KpecTamu u ByaTo SABNSIOTCA OOHUM LEenbiM. B aTux
ABYX, NPOTMBOMOMOXHbLIX nepcoHaxax ®.M. [JocToeBCKMA TOHKO M306paxaeT napafoKcanbHyl Yenoseve-
CKYt0 HaTypy, B KOTOPOW 3akntoueHbl 1 cBobogHas cTpactb PoroxuHa, u 6naroe Havano MbiwkvHa, npoobpa-
3a Xpucra.

Mo cBoeit TemaTuke pomaH «Momot» Hemcyepnaem, ero, 6e3 COMHEHUs, MOXHO Ha3BaTb Knaaes3em
PasnNUYHOro pofa NoaTekcToB. M Tema n3obpaxeHns Xpucta B HEM MOAYEPKUBAET OfHY M3 PyHOAMEHTamNb-
HbIX rpaHel NOHUMaHKS BCEro Npou3BeAeHUs B LIENOM. TeMbl CMepTH, NOTepu Hagexzpl, HpaBCTBEHHOrO Na-
AeHus 06pa3yloT HeKoe CrneTeHne W CTaHOBATCA OAHUM LenbIM. Paccyxgas 06 3ToM SIBMEHWUW, Henb3s He
BCMNOMHUTL TO, Kak cam ®.M. [locToeBckuil nepexxun CMEPTHbIN NPUroBOpP, NoapobHOE onMcaHue KOTOpOro
XYAOXHUK CrioBa nepegaet vepe3 KHsass MblLkvuHa B NepBOi YacTu pomaHa. Henb3s He 0bpaTuTbCs U K uc-
Topun PoamoHa PackonbHMKOBa, rNaBHOrO reposi pomaHa «[lpecTynneHne 1 HakadaHuey, Tak kak U B ero 06-
pase aBTOp Mokasas BOCKPECEHUE YeNOBEYECKOM AyLuUM, NpOoLIeaLIer CKBO3b TEPHUW CTpagaHui nocrne abco-
TIOTHOTO HPABCTBEHHOTO NafeHs.

B 3akntoyeHne HeobXoaMMO OTMETUTb, YTO TeMa BOCKPECEHUS M OOOXEHWS YEnOBEYECKOM ayLiu
HanpsIMyIo KacaeTcs NIMYHOCTK nucatens. V6o n camomy aBTopy NPULLMOCH HECTU TSKKWIA KPECT, O YeM nu-
wet M.M. [lyHaeB: «...He kak Manbuuk xe 51 Bepyto Bo Xpucrta v Ero ucnoseayto, a Yepes 60mbLLOE FOPHUIO
COMHEHMI MOSi OCaHHa NpoLUa...» — Takoe NPU3HaHKe MOXHO NPOYMTaTb B MOCIEAHEN 3anUCHON TeTpaau
®.M. [loctoesckoroy [1]. 3Tu cnosa ABASIOTCS KIHOYOM K MOHMMaHMI0 Bcero Teopyectsa ®.M. [loctoesckoro,
a eCn TOYHee - YBEeNMYUTENbHBIM CTEKIIOM, C MOMOLLB KOTOPOro HeobxoaWMo paccmartpuBaTh BCE €ro
Hacrneauve.
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HayuHb1ii pykogodumens: YyprokaHosa EneHa OnezoeHa
douyeHm
Oy BO MO 'TTY «locydapcmeeHHbIl 2yMaHUMapHO-mexXHOM0au4yeckull yHusepcumemy

AHHOTauma: B CTaTbe aHannanpyrTca (*)OHGTVI‘-leCKVIe 0COBEHHOCTH 6pVITaHCKVIX AWanekToB Ha npumepe pe-
Yn Meama-nepcoH. PaCCManMBaIOTCFI OTJIMYUTENBbHbIE MPU3HAKN MOHATMI aKUEeHT 1 aunanekT, npMBoANTCA
q)OHeTVI‘-IeCKaFI XapakTePUCTUKA HEKOTOPLIX paCHDOCTpaHéHHbIX aHITIMACKNX OManeKToB.

KntoueBble cnoBa: cTunb NPOU3HOLIEHWUA, aKLEHT, OpaTOpCKasd peyb, NPOU3HOLLEHNE, ANATEeKT.

PHONETIC FEATURES OF ACCENTS AND DIALECTS OF THE ENGLISH LANGUAGE ON THE
EXAMPLE OF MASS MEDIA

Gorobets Ksenia Valeryevna
Scientific adviser: Churyukanova Elena Olegovna

Abstract: The article analyzes the phonetic features of British dialects and accents on the example of the
speech of media people. The distinctive features of the concepts of accent and dialect are considered, and the
phonetic characteristics of some common English dialects are given.

Key words: pronunciation style, accent, oratory, pronunciation, dialect.

doHeTHYeckoe pasHoobpasne W BapuaTUBHOCTb @HMIMACKOTO Si3blka OTIMYAETCS MHOroobpasneM Ha
COBPEMEHHOM 3Tarne ero pasBuTUs, NOCKOSbKY HA HEM rOBOPAT NpuMepHO 370 MWUAMMOHOB NOAEN No BCEM
nnaHeTe, HO Kaxabli Aenaet 3To no-pasHomy. [axe BHyTpu camon BennkobputaHun crnyyaroTcs HEAOMOHM-
MaHWAMU Mexay, kasanocb Obl, HOCUTENAMK A3blka, MOAM C tora U ceBepa CTpaHbl MOpoi BOBCE HE MOTyT
APYT Apyra NOHATb. HO YTO 3HAUNT aKLEHT 1 AWaneKT W Kakas B HUX pasHuua?

[nanekT - pasHOBMAHOCTb HALMOHANBHOTO Si3blka, KOTOpas ynoTpebnsetcs Mexay noabMW, CBS3aH-
HbIMW Mexgy coboi ogHol TeppuTopuei. [ins AnanekTa XapakTepHO Hanuune pasnuunii B rpammaruke, do-
HETUKE W NEKCUKe.

AKUeHT npeacTaBnseT coboi NPOM3HOCUTENbHbIN BapuaHT, B KOTOPOM OTPaXatoTcs 3ByKOBbIE 0COOE H-
HOCTU YyXOrO i3blka MW Hapeunsi, B OTIIMYMN OT AManekTa XxapakTepusyeTcs TONbKO pasnninamu poHeTuye-
CKOrO nnaHa.

Ha Tepputopum camoii Bennkobputanum 1 3a e€ npeaenami CyLLECTBYET MHOXECTBO Pa3HOBUOHOCTEN
TOTO, KaK MIMEHHO NIOAN MEHSIOT W aganTUpYKT NPOU3HOLLEHWE, (hOPMUPYS MPON3HOCUTENbHbIE ANaneKTbl 1
aKueHTbl. B Halwei cTaTbe Mbl NOMbITAEMCS OXapaKTepU3oBaTbh POHETUYECKIE NPU3HAKN HEKOTOPbIX U3 HUX.
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OCTyapHbI aHrIUACKUA UCMONb3YeTCs Ha Kro-BocToke AHrMuK. Ero HasbiBalT HedopmarbHbIM, MO-
NOAEXHBIM aHIMUACKUM, KOTOPbIA MOCTENEHHO 3aMEHSIET U3MULLHE BblYYPHOE NPOM3HOLLEHWE, KOraa TakoBoe
HEeyMeCTHO.

OCHOBHbIMU OCOBEHHOCTAMM DCTYapHOrO aHrIMCKOro SABSIKOTCS:

e [noTTanusaums cornacHoro [t], KoTopbIn CO3LAET BneYaTneHne OTPLIBACTOCTY B PeYM, Hanpumep:
network [ne'work]

e  V3MeHeHWe rnacHbIX 3BYKOB W AUKTOHIOB, YTO 3TO MPUBOANT B psfe Cryyaes K NOSIBIIEHNIO OMO-
(hoHOB, HanpumMep: way [wai], day [dai]

e  3ameHa 3Byka [6] Ha [f] u [v], Hanpumep: bathe [be1f], other [ Avar]

[Onanekt [KOp@mKU YXOAUT CBOEH UCTOPUEN K APEBHEAHTIMCKOMY A3blky. HOBble MOCeneHLbl Ha oCT-
pOBax XOTENM CO3AaTb MOHATHBIA AN BCEX A3blK, @ CO BPEMEHEM OCHOBHbIE CrieAbl WX MOMbITOK OCTanmMch
WMEHHO B 3TOM AuanekTe, KOTOpbI B OCHOBHOM MOXHO YCAbILIATL HA CEBEPE CTPaHbI.

DoHeTUYeCKMU OCOBEHHOCTAMM JAaHHOTO aKLEeHTa SBMSKTCS:

e B crnosax co 3ByKOM [0:] 3TOT rnacHbIN 3amMeHsieTcs Ha 3ByK [a:], Hanpumep: walk [wa:k], all [a:]]

e 3BYK [i] B OKOHYaHUSIX CTAHOBMTCS 3BYKOM [i:], Hanpumep: happy [ haepi:]

[Onanekt BocTouHoro JloHOoHa, "akueHT paboTari”, KOKHWM, - OAMH M3 CaMblX M3BECTHbIX OManeKToB.
VI3Ha4anbHO KOKHW MPOTMBOMNOCTABIISANCS MaHEPE PEYM aHIMUACKON apuCTOKpaTMM, NOCKOMbKY HA HEM rOBO-
pUY NoaW, XnByLLMe B 6eaHbIX panoHax JTOHAOHA 1 HAXOASALMECS rOpa3ao HUKE MO CoLuanbHON NECTHULLE.
Ho B Halle BpeMsi KOKHM Bblbparcs Janeko 3a npeaesnbl BOCTOMHOro JloHgoHa 1 nepectan ObiTb yKasaHWeM
Ha TO, YTO YesIoBEeK OTHOCUTCS K HU3LIMM CrosiM obLuecTsa.

K poHeTnyeckM 0COBEHHOCTAM KOKHWN MOXHO OTHECTM:

e [Iponyck 3ByKa [h], Hanpumep: 'ate BMecTO hate, 'ockey BmMecTo hockey

e [notTtanusauus 3syka [t], Hanpumep: pattern [ paeon]

e  3ameHa gudToHra [au] Ha [ee:], Hanpumep: yellow [ jelee]

MoxeT nokasaTbCsl, YTO NepeyvnCrieHHbIe Bbille 1anekTbl U akUEHTbl YXe He UCMOMb3YKTCA W LaBHO
ncyeanu, byayun nornoweéHHbIMI Tak HasbiBaeMbl «MPUHSATBIM MPOU3HOLLEHWEMY», OOHAKO, KaK NoKasblBaeT
aHanu3 peyn Meana-nepcoH, 3T NPOU3HOCUTESbHBIE akLeHTbl A0 CUX NOp CYLLECTBYHOT Ha Tepputopun Co-
eanHéHHoro KoponeBscTaa.

Vcnonb3oBaHue aCTyapHOrO aHrMACKOTO He BCerga NpuBETCTBYETCS B Meaua-npocTpaHcTee. VHuu-
[EHT Npou3oLWEN ¢ ObiBLIE onuMnnAckoi nerkoatneTkoin Cannu MaHHen. lMocne 3aBepLUeHnst COPTUBHOM
Kapbepbl OHa CTana BefyLlei CHavana Ha TenekaHane Channel 4, a noaxe n Ha BBC. Ho Bo Bpemsi B3siTuS
WHTEPBbLIO Y FrOCTEN AEBYLLKY YacTO KpUTUKOBANK 3a HebGpexXHOe NMPONU3HOLLEHWE C OTCYTCTBUMEM HeobXoanMoN
ouumansHocTu. MNogaepxkn co CTOPOHbI CHEMOYHOW TPYNMbl U PYKOBOAMTENEN KaHana He nocneaosano,
AeByLUKa bbina yBOMNeHa 3a «yXacHblil 3CTyapHbIN aHTIACKUINY.

Bropbim, ropasgo 6onee yaayHbIM NPUMEPOM U3BECTHOMO YENIOBEKa C HXHbIM aKLeHTOM sBnsetcs Pu-
kn xepseic. OH NpakTUYECKN STANOHHLIA HOCUTENb ACTYapHOrO aHrnMNCKkoro. Bo Bpems nHTepBbio [hxep-
Berca ¢ [kummu G3NIOHOM MOXKHO cenaTb MHOTO MHTEPECHbIX 3aMETOK, HO OAHA W3 CaMbIX SPKUX - 3TO
npousHoLlleHne pasbl "It doesn’t get any better", roe cnoso 3ByunT ckopee kak "beh-eh" ¢ rnotTanbHou
OCTaHOBKOW. OTO OJHO 13 CaMblIX SPKUX OTAMYWIA 3CTYaPHOO aHTTIMIACKOrO OT CTaHAAPTHOIO.

pynna AC/DC n3BecTHa no BCEMY MMPY, HO Mano KTO 3ameyar, Yto conucT bpaiiaH [KOHCOH pasro-
BapuBaeT Ha ananekte xopmku. B anbbome "Stiff Upper Lip" ecTb 04HOMMEHHAs NECHSI, B KOTOPOM MOXHO
3ametuTb cTpouky "Now | warn you ladies". Eciv npucnywuatecs K TOMy, Kak €€ UcnonHseT bpanaH, To nerko
3aMeTUTb TO, YTO 3BYK [0:] 3aMEHSIETCS HA 3BYK [a:] ¥ CNOBO Ha4MHAET 3By4aTh Kak [wa:n]. 310 Knaccuyeckas
yepTa JaHHOro AuanekTa.

MeBuua Afenb cenyac u3BecTHa BceM. [leByllka pogunack B TOTTEHXOME, B €€ peyn 0YeHb 3aMeTeH
pnanekt KokHu. ObpaTm BHMMAHME Ha OAWH U3 rmaBHbIX xuTOB nesuubl "Hello". B ctpouke "To go over
everything" 3Byk [0] npeBpaLyaeTcs B 3ByK [f], 4TO 04EHb XapakTepHO Ans auanekta KokHu, B pesynbTaTe cno-
BO "everything" 3ByuuT Kak [ evrifin]. B opyron ctpouke u3 atoin xe nechu "l must have called a thousand
times". B cnose "have" 3Byk [h] 3amMeHseTCA Ha ropTaHHYI NEPeMbIYKY, YTO TaK Xe XapakTepHO A1t 4aHHOro
Auanekra.
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MoaBoas UTOT NOCTABIIEHHOO UCCIIEA0BaHNS MOXHO NPUITY K CEAYHoLLEeMY BbIBOAY:

e [lnanekTbl 1 aKkLeEHTbI B si3blke Npeobpa3ytoTcst B pesynbTaTe MaclUTabHbIX COBbITUI B MCTOPUM U
06LLecTBe, OAHAKO OCTAOTCA YacTbio A3blka, MPOACITKAT (YHKLUMOHMPOBATL B OBLIECTBE Ha BCEX YPOBHSX,
B TOM YUCIEe W B Me[Ma-NpoOCTPaHCTBE.

e  VHanBMAyanbHble 0COGEHHOCTI HOCUTENS AMANEKTa BIUSIOT Ha €r0 UCMONb30BaHWE B PEYN U ero
BO3MOXHYI0 Bapuauuo. Meana-nuHocTi crnocobCTBYIOT NOMynspu3aLmu akLeHTOB 1 0BeCneumBaroT Ux ak-
TUBHOE WCMONb30BaHME.
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AnHoTauus. B pabote aHanuaupyloTcs (OHETUYECKME XapaKTEPUCTUKM peyeBbiX CTpaTeruit B MyGrmyHbIX
BbICTYNNEHNSX HA aHrMuickoM s3bike. OcBeLLaoTCs 0COBEHHOCTW NOMUTUYECKOrO AMCKYpCa, ero cTuneobpa-
3ytowme akTopbl, K KOTOPbIM OTHOCSAT B TOM YUCIIE MHTOHALMOHHBIE 1 (DOHETUYECKIME NPU3HAKM YCTHBIX CO-
06LLeHNI, HanpaBnEHHbIX HAa UHPOPMUPOBAHME 1 BO3OENCTBME ((POPMUPOBAHME MHEHUS) HA LiENeBYtO ayau-
TOpU0. ONUCBIBAIOTCS MHTOHALMOHHBIE OCOBEHHOCTU PEYEBbLIX TaKTUK 1 (PYHKLMOHANbHbIE XapaKTEPUCTUKMA
KOMMOHEHTOB WHTOHALMM M UX KOMMYHWKaTUBHAsA Harpyska.

KnioueBble cnoBa: peyeBas CTpaTerisi, KOMMYHUKATUBHbIA aKT, MyOnuyHble BbICTYMEHUS, MONUTUYECKUN
LUCKYPC, MHTOHALMS, (POHETNYECKIE OCOBEHHOCTMU.

PHONETIC CHARACTERISTICS OF SPEECH STRATEGIES IN PUBLIC SPEECHES IN ENGLISH
Pertseva Svetlana Arturovna
Scientific advisor: Churukanova Elena Olegovna

Abstarct. The paper analyzes the phonetic characteristics of speech strategies in public speaking in English.
It highlights the features of political discourse, its style-forming factors, which include, among other things, in-
tonation and phonetic features of oral messages aimed at informing and influencing (opinion formation) on the
target audience. The intonation features of speech tactics and the functional characteristics of the intonation
components and their communicative load are described.

Keywords: speech strategy, communicative act, public speaking, political discourse, intonation, phonetic fea-
tures.

Cnoco6HOCTb SICHO M rPaMOTHO [AOHOCUTbL CBOW MbICIM, 3MOLMM W NEPEXNBAHUS 4O LUMPOKOIA Ny6nmkm
BbICTYMaeT OAHWM U3 OCHOBHbIX TPebOBaHWU B BEAEHUM YOAYHOM, Pe3ynbTaTUBHOM AESTENbHOCTU ANs CO-
BPEMEHHOro opatopa. B cBsi3u ¢ 9TUM, HacyLLHbIM BOMPOCOM siBRIsieTcst 06y4eHme kynbType obLLeHns 1 pe-
YeBbIM HaBblkaM, B YaCTHOCTW, YMEHWIO BbICTynaTb MyBNMYHO — MaCTepcTBY KPacuBO W YETKO BblpaxaTb
MbICII, YTO OnpeaensieTcs kak obLyecTBeHHas noTpe6GHOCTb. PeyeBble HaBblkK, B CBOKW O4Yepefb, Noapasy-
MEBaI0T CMOCOBHOCTL 3a[eMCTBOBATbL B NPOLIECCE KOMMYHWUKATUBHOO akTa pasninyHble peyeBble, U KOMMY-
HUKaTMBHble, cTpaTernn. CTpaTervst KOMMyHUKaLWW NpeacTaBnsieT coboit COBOKYMHOCTb NIEKCUYECKMX, hOHe-
TUYECKMX U TPaMMaTUYECKIX CPELCTB W PeYeBbIX NMPUEMOB NS JOCTUKEHUS NOCTABNEHHON Lienu 0BLLeHus.
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MopnepxaHne coumanbHOro KOHTaKTa BO BpeMs KOMMYHWKaLMK NpeacTaBnseT cobon B3auMHy OTBeT-
CTBEHHOCTb FOBOPSLLUMX 3a CO3AaHNe KOMGOPTHOM aTMocepbl 06LLEHUS 1 HEMOCPeACTBEHHOE TeyeHne be-
ceqbl Ha 6a3e afexkBaTHOrO pearmpoBaHms, JOCTUraeMoro Npu NOMOLLM ONpeAenéHHbIX NpEMOoB. MybnnyHble
BbICTYMIIEHNS HA @HITIMCKOMN A3blKe PernameHTUpyTes psgoM HOHETUYECKUX 0COBEHHOCTEN BEAEHMS KOM-
MYHUKaTUBHOTO aKTa.

®oHeTuka — pasgen IMHIBUCTUKM, OMUCHIBAKOLLMIA 3BYKM PeYM W MHTOHALMOHHbIE Mogenn. PoHeTuka
OnucbIBaeT pa3HoobpasHble 3ByKOBble MOAMMDUKALMM, NPUBA3LIBAS UX K CTUMNEBbIM PasfinyusM B peyn 1 cu-
Tyauuu obuleHus. AHanornyHbIM 06pa3oM aHanuanpyeTcs npeanoyTeHne B BblIOOPE MHTOHALMOHHBIX MOJ e-
1en B 3aBUCUMOCTU OT LIESIM KOMMYHUKaTUBHOTO aKTa.

AneksaTHas peyeBasi TakTUKa BRMSIET Ha BOCNpUsSTUE cobecefHuKa B NpOLECce MEXITMYHOCTHOM A3bl-
KOBOM KOMMYHMKALMK W MO3BOMSET CrywaTenio caenatb BbIBOAbLI O LENsSX U HaMepeHusx rosopsero. Ta-
kM 0Bpa3om, 0hopMneHHas B COOTBETCTBUM C (DOHETUYECKMMWU HOPMaMi peydb OnpeaenéHHbIM 06pasom
cnocobHa Bo3aeicTBoBaTh Ha nybnuky.

Teopusi peyeBOil KOMMYHUKALMK NPUBSA3bIBAET BbIOOP KOMMYHUKATUBHBIX CTpaTernii K cutyauum w
y4acTHWUKaM OBLLEHUS, OTMEYas 3aBUCUMOCTb PEYEBbIX TAKTUK OT HaLMOHANbHO-KyNbTYPHbIX 0COBEHHOCTEN
cobeceHUKoB. B yacTHOCTM, Anst BpUTaHCKON KyNbTypbl 06LLEeHNs HeoBX0aUMO CrieaoBaTh NpUHLMNAM peye-
BOro 3TUKETA, KOTOPbIA NOApasyMeBaeT CObMIOAEHNE perfameHTa BEXIIMBOCTU U HEKOTOPON OTCTPAHEHHOCTU
B TOM YUCIIE 1 3a CHET (HOHETUYECKUX (MHTOHALMOHHBIX CPEACTB).

B cBA3n C Bblle CkasaHHLIM BO3HWKaeT HeobxoaumocTb B 6onee getanbHOM W ry6oKOM U3yYeHum
NPeACTaBMEHHbIX acnekToB, B MOHUMaHWWA POMKM WHTOHALMKM, €€ BAMSHUM Ha MOACO3HaHWE M chneuudguky
BHEAPEHMS B MPOLLECC KOMMYHUKaLMN.

doHeTHYeckas rpaMOTHOCTL MPeaCcTaBneHa B BUAE CMOCOBHOCTM KOPPEKTHOMO NMOCTPOEHWS Ananoru-
YECKMX 1 MOHOMOTMYECKIX TEKCTOB, BbICKA3blBAHWUI W BbIPAXKEHWA, YCNELIHOMO BrafeHns MaHepon BecTu be-
cedy, afeKkBaTHOW naysauuen U TEMNOM B Pa3fUYHbIX KOMMYHUKATUBHBIX CUTyauusx. MpuHUmMn cooTseT-
CTBUS 0BLLECTBEHHBIM NOTPEBHOCTAM U CTURIMCTUYECKUIA MPUHLIMN SBASKOTCA LBYMS OCHOBHBIMU B (hOHETUYe-
CKOM MWHUMyMe. [epBbli NPEACTaBNSET 3BYKM W UHTOHEMbI, UMEIOLLME (PYHKLMIO CMbICIOPa3NNYEHNs, BTO-
POW e BKIIOYAET CTUMb KAYECTBEHHOO NPOU3HOLLEHUS B COOTBETCTBUN C NIUTEpaTypHbIMU Hopmamu. Heob-
XOAUMO OTMETUTb, YTO PasnuyHble PYHKLUMOHAMNbHbIE CTUMM NPELCTaBNeHbl CNeLMMUIECcKIM HabopoMm UHTO-
HaUMOHHbIX Mogenen. GoHeTuyeckas rpaMoTHOCTb NOAPa3yMeBaeT yCnewwHoe MaHeBPMPOBaHWE NPOU3HOC K-
TEMbHbIMU XapakTepuCTUKaMM peyn B 3aBUCUMOCTW OT CTUIUCTUYECKOA MPUHALSIEXHOCTb (HOPMMPYeMOro
YCTHOTO TekcTa.

PaccMoTpM OCHOBHbIE (DOHETUYECKME MPU3HAKW MYONMYHON peun B aHrMMACKOM A3bike. TyBrnyHbIn
LMCKYPC XapaKTepusyeTcs psgoM cTuneobpasyowyx gaktopos, KOTOpble onpeaenstot ero (oopmy (MOmmuTu-
YecKue XaHpbl) U copepxaHue (MoNUTUYECKUA A3bIK). YCTHbIe NyBnnYHbIe BbICTYMIEHNS, HAanpaBeHHbIe Ha
WHOpMUPOBaHWe 1 B BOMbLUER CTEMEHW BO3LENCTBME HA CBOK LEMEBY ayaUTOPUIO, XapaKTepusyTcs
MOMHbIM NPOU3HOLLEHWEM, HE AOMYCKAOLLMM (DOHETUYECKIE OTKIOHEHWS OT CTAHAAPTHOTO NPOU3HOCUTESBHO-
ro BapuaHTa. B pamkax uccnefoBaHus U3y4aetcst WHTOHALMOHHBIA acnekT nyBnnyHOM KOMMYyHUKaLmm, no-
CKOMbKY MtoboN TvN TekcTa, ChOPMMPOBaHHbIN B pamMkaX YCTHON KOMMYHUKaLuu, 6yaeT MMeTb CBOM (DOHET U~
YecKue 1 MHTOHALMOHHbIE OCOBEHHOCTMU.

AHIIMCKas MHTOHALMS COCTOMUT W3 YETbIPEX acneKTOB: TOH Peyu, Unu Menoauka, Temn, BKIIOYaLLMIA
nay3auuio, yoapeHue, B TOM YMCNE NIOrN4eckoe 1 amgaTnieckoe, n TeMop. AHIMos3bIYHbIA NyOnMYHbIA Anc-
KypC MMEET psif CcneLmunyecknx MHTOHALMOHHBIX 0COBEHHOCTEN. B 1eN0BOi CUTYaLMK HOCUTENW aHTMIACKO-
ro A3blka 0bLLATCS B pa3MepPeHHOM, POBHOM TeMne. OTO CBA3aHO C 3aajver NpoAeMOHCTPUpoBaTh cebs kak
YBEPEHHOrO YenoBeka, TBEPAO OTCTaOLero CBOM no3uumu. [ns cpaBHeHWs, B HepopMaribHOM oBLieHU
KOMMYHWKaTWBHbIE MapTHEPLI AOHOCAT MHGOPMALMIO BbICTPO, He 3a0CTPSAS BHUMAHWe Ha kadecTse peyn. J1o-
rM4yeckme nay3sbl B aHIMIMIACKOM 3bIKE BbIMOMHSIOT OCHOBHYO (DYHKLMIO: OHW BbIAENSIOT KIHOYEBbIE CI0BA, UM
IOrMYeCKNe KOMMYHUKATUBHBIE LIEHTPbI BbICKa3blBaHWS, B OTAEMNbHbIE rpynnbl.

Henb3s HeLoOLeHWBaTb POSib KOPPEKTHOM nay3auui B MOCTPOEHWUM YCTHOTO BbICKa3blBaHMS, Hanpas-
NIEHHOr0 Ha ayauTOpUIo C LieNbI0 NCUXO3MOLMOHAIBHOMO M HPABCTBEHHOTO BO3AeNCTBKS. [laysa npeacras-
nseT cobon CMrHUMKATMBHBIA CUrHan, C MOMOLLbIO KOTOPOTO roBOpSLLMIA cnocobeH nepeaath 6onblue MHGop-
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MaLuy U CMbICTIOBOM 3HAYMMOCTM, HEXENM NOCPEACTBOM CMOBECHOMO OhOPMIIEHUS MbICTK. B CBSI3n ¢ 3TuMm,
TeMnopanbHble XapakTepUCTUKM MyBNMYHON Peymn 1 paccTaHoBKa M ANKHA May3 npuobpeTaroT ocobyto 3Hauu-
MOCTb.

BaXHEMLWNM MHTOHALMOHHBLIM (haKTOPOM MyGNIMYHON peun SBMSIETCS MaHUMYMsLUMS TPOMKOCTBIO TONo-
ca, TO €CTb BapbMPOBAHMEM CUTbl 3BYKa B 3aBMCMMOCTW OT KOMMYHUKaTUBHON 3adauu roBopsiero. B atom
criyyae 4yacTo TeMN peym, FPOMKOCTb U JTOrMYECKOe YAapeHUe OKasblBaTCs 3afeNCTBOBaHHbIMM B COBOKY M-
HOCTM M BbINOTNHSIOT CXOXYH0 3adauvy.

Kpome Toro, cobecefHkM UCMONb3yioT BECh MOTEHLMAN PEYEBON MENOAMKMA, TO €CTb MOBLILIAKT WK
MOHWXAIOT TOH, YTOObI BbIpPa3UTh ONPEeAEeNEHHbIE IMOLMN Ha Ty UMK UHYIO PEYEBYH0 CUTyaLMI0. TOH NoBbILLa-
eTCs, KOrfa HoCUTeMNb XO4YeT MPOAEMOHCTPUPOBATL 3aUHTEPECOBAHHOCTb, CKENTUYHOE OTHOLLEHUE, BEXIU-
BOCTb WnM Heaosepue. [laHHasi MHTOHALMOHHAS MOLEMNb WUCMOMb3YeTCs: B 3aKpbITbIX BOMPOCAX, UMEHLLMX
OTBET «Aa» UMK «HET»; B Npockbe; Nocne BBOAHBIX CIIOB UMM KOHCTPYKLMIA, a Takke Hapeuuid B Havane Bbl-
ckasblBaHWs; Npyu 0BpalLeHuM K KOMY-IMGO; MpK nepeuncrieHun Yero-nubo (kpome nocriegHero choea); B
Hayane anbTepHaTUBHOTO BOMPOCA; B Pa3fen1TeNibHOM BONpoce. TOH MOHMXKAETCs, Koraa roBOpALLMiA Hame-
PEH [1aTb pacrnopshkeH1e Unu HamepeBaeTCs MHTOHALMOHHO NPOJEMOHCTPUPOBATL CTPOTOCTb, KOHKPETHOCTb,
LieneyCTPEeMNEHHOCTb UM 3aMHTEPECOBAHHOCTb. [peacTaBneHHbIN BUL WHTOHALMOHHBIX MOAENEN UCToMb-
3yeTcsi: B CreLmanbHOM BOMPOCE; B YTBEPXKAEHWM, NPK MPOU3HECEHWM KOMaH/bl UMK PaCMOPSKEHMS!; B BOC-
KNULATENbHOM NPeanoXeHUn; BO BTOPON YacTu anbTepHaTUBHOTO BOMPOCa; B pasfenuTensHOM BOMpoCe.
PerynsipHbiM sIBNeH1eM nyBrnnyHoro auckypca sBRseTcs NorMYeckoe yaapeHue, KOTOpoe no3BonsieT paccTa-
BUTb CMbICTOBbIE aKL|EHTbI B BbICKA3bIBaHWM 11 MPUBIIEYb BHUMAHWE CNYLLAIOLLEro K KIoYeBbIM KOMMOHEHTaM
BbICKa3bIBaHMS.

Takum 06pa3oM, MHTOHALMOHHbBIE 0COGEHHOCTI YCTHBIX MYBMMYHBIX BBICTYNMEHN ONpeaensTcs KoM-
MYHWKATMBHbIMW 3aa4aMm roBOPSILLETO M OTBEYAOT CTIUNE0OpasyroLM TPEBOBaAHMSIM MOMUTUYECKOrO AUCKYP-
ca. YMeH1e MaHunynupoBaThb roflocOM W 3aAeiiCTBOBaTb MHTOHALMOHHbIE COCTaBNSIOLLME (TOH, TEMN, TeMop,
yAapeHe) No3BONSIOT YCMELWHO peanv3oBbIBaTh PEYEBbIE CTPATEMM B NPOLIECCE KOMMYHUKATUBHOIO aKTal.

CNMCOK UCTOYHMKOB

1. bypas, E.A. PuTmMunyeckne cpeacTsa BbipaxeHns colpansHOM U HaumMoHanbHoON naeHTuyHocTn / ELA.
Bypas /| BectH. Mock. roc. nMHrBMCT. yH-Ta. Cepus << fA3blkosHaHue>>. — M.: ®TBOY BINO MIY, 2014. -
Bein. 1 (687). — C. 33-43.

2. Buwhskosa [1. B., Onbxosukosa F0. A. A3bikoBble 0COBEHHOCTW NyBNNYHbIX BbICTYNNeHNA X. KnnH-
TOH B npeaBbl6opHOM auckypce (Ha npumepe CMI CLLA) // Monogon yyeHblin. — 2016. — Ne7.5. — C. 3-4.

3. ®peipguna E. I1., Camoxuna T. C., TuxoHosa W. C., Koanesa J1. b., Muxaitnosa A. B. OcHoBbl ny6-
nuyHoit peun: Learning to Speak in Public. y6Ha: ®eHukc+, 2007. 136 c.

4. Cumming, R.E. The Interdependence of Tonal and Durational Cues in the Perception of Rhythmic
Groups / R.E. Cumming // Phonetica. — 2010. — Vol. 67. — No. 4. — P. 219-242.

WWW.NAUKAIP.RU



n NVYLLIME HAYYHBIE MCCIENOBAHYA 2023

[EJATOrMYECKWUE HAYKWA




NYYLIME HAYYHBIE MCCAENOBAHIA 2023 ﬂ

YK 372.881.111.1

COBPEMEHHBIE METO/1bl 0BYHEHMA )
(MOHETWUKE AHT JIMMCKOI 0 A3bIKA B GPEAHEW
IIKONE

[PABW/IOBA ENW3ABETA HOPbEBHA

CTYAEHT
OY BO MO «['ocynapcTBeHHbIN ryMaHUTapHO-TEXHONOMMYECKUI YHUBEPCUTETY

HayuHbi( pykogodumens: YyprokaHoea EneHa Onez2oeHa
KaHOuOam ¢hunonoauyeckux Hayk, doueHm kagheOpbI aHanutickol gpunonoauu U nepesodogedeHus
Oy BO MO «locydapcmeeHHbIli 2ymaHumapHO-mexXHoM02u4deckull yHusepcumemy

AHHoTaums. B ctatbe aHanuaupytoTcs Bonpockl 06y4eHnst (hOHETUKE aHIMUNCKOrO A3blka B CPeHEN LKone,
[0Ka3bIBaeTCA BaXHOCTb (DOPMUPOBAHUS CMYXO-MNPOU3HOCUTENBHBIX HABLIKOB B CBETE KOMMETEHTHOCTHOrO
nogxoga B 006y4eHUM MHOCTPaHHOMY s13blky. B paboTe aHanuaupytoTcst aTanbl (OpMMPOBaHMS MPOU3HOC K-
TEMNbHbIX HABBIKOB, @ TaKKe METOAbI 1 NPUEMbI 0BYYEHNS aHTIIMICKON (DOHETUKE.

KnioyeBble cnoBa: Cryxo-npoM3HOCHOCUTENbHbIE HaBbIKM, UMUTATUBHbINA NOAXOA, aHANMUTUKO-UMUTATUBHbINA
NOAXof, TeXHUYeckne cpeacTa 00yyeHust, POHETUYECKIE UTPbI.

MODERN METHODS OF TEACHING ENGLISH PHONETICS IN SECONDARY SCHOOL
Grabilova Elizaveta Urievna
Scientific advisor: Churukanova Elena Olegovna

Abstract. The article analyzes the issues of teaching the phonetics of the English language in high school,
proves the importance of the formation of hearing and pronunciation skills in the light of a competence-based
approach in teaching a foreign language. The paper analyzes the stages of the formation of pronunciation
skills, as well as methods and techniques for teaching English phonetics.

Key words: hearing-pronunciation skills, imitative approach, analytical-imitative approach, teaching aids, pho-
netic games.

[MaBHbIM YCMOBMEM SICHOTO M BEPHOTO MOHUMAHUS PeYM, YETKOCTU BbIPAXEHUS MbICAIM U peanu3aLumn
nocpeacTBOM 3blka Moo KOMMYHUKATUBHON LEATENBHOCTM ABNSETCSH Pa3BUTOCTb (DOHETUYECKNX HABBIKOB.

B 0ByyeHun NpoM3HOLIEHNIO BCE aHANM3aTOPbI, TaKME Kak PEYEBOW, ABUraTeNbHbIA, CIyXOBOW W 3pu-
TeNbHbIN, BbIMOMHSIOT CBOK POrib. 3a peye-ABuUratesNibHbIM aHanM3aTopoM (UKCUPYETCS (DyHKUMS peanusa-
LK, a 3a CryXoBbIM — KOHTPONS. [JaHHble aHanu3aTopbl CKOPPENMPOBAHHbI. YYeHbIe-NCUXONor YTBEPXAAtoT,
4TO B TOYHOCTM (ZOMKHBIM 0BPa3oM) Mbl CIIbILLIMM TOMBKO T€ 3BYKM, KOTOPbIE CNOCOBHLI BOCNpOMU3BoANTb. Ka-
CaeMOo 3pUTENbHOrO aHann3aTopa, B OLHOM Cryyae OH HENOCPeACTBEHHO Y4YacTBYET B KOHTPOIE, B APYroMm,
9TOT aHanMU3aTop UCMONHSET PYHKLMIO ONopbl, Tak kak BepbarnbHoe 0bLLeHe CONPOBOXAAETCS U JOMNOMHSAE T-
cs HeBepbasnbHbIM, TO €CTb MUMUKOW, XeCTamu 1 ap.

Mo 3TOW NpUYMHE, CIYXOBbIE M MPOU3HOCUTENbHBIE YMEHUS, CYLLECTBYS HEOTAENUMO ApYr OT Apyra,
ONMMPaKTCA Ha Hepa3pblBHbIE CBSA3W CO 3pUTENbHBIM aHaNN3aToOPOM.
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B 0by4eHun ¢hoHeTHKe aHrMUIICKOrO A3blka POCCUMIMCKOTO LKOMbHMKA BAXHO MOHMMATb, YTO 3BYKOMOA-
paxaTesibHble HaBbIKW HaLMX yYalimxcs HeJOCTaTOMHO CCPOPMMPOBAHDI, TaK KaK 3BYyKOBasi CUCTEMA aHrmni-
CKOTO W PyCCKOro A3blka 0TNInYaeTcs. [1ns pa3snutis cnocoOBHOCTM rOBOPEHNS, ayANPOBaHNS, NUCbMa U YTEHUS
crnefyeT He TONbKO YMETb BOCMPOWU3BOANTL COOTBETCTBYHOLLME 3BY KU, HO U NMOHUMATb, KaK OHU COEAUHSIIOTCS B
CNnoBax, kKak MHTOHALMOHHO odhopMneHbl Mogenu. Tak ansg 6onee YETKOrO NOHUMAHUS COBPEMEHHBIM LLKOSTb-
HWKOM 3BYKOBOTO COCTaBa aHrfMMCKOro A3blka HEOOX0AMMO NPUMEHSTL aKTyaribHble MeToAbl 06y4eHus.

BeayLuee MecTo B OBMafieHMM MHOCTPaAHHBIM S3bIKOM 3aHUMaeT 00y4eHne NPOU3HOLIEHO, A DEKTUB-
HOCTb KOTOPOro onpesenseT YCnewHoCTb OBafeH!s HaBblkamMyt YCTHOW KOMMYHUKaLMW. BaxHenwmm ycno-
BMEM CPOPMUPOBAHHOCTU (DOHETUYECKMX HABBIKOB SIBMSETCA PA3BUTOCTb CIYXO-MPOU3HOCUTENBHBIX CMOCOB-
HOCTEN — TOYHAs accoumaLms YCblWaHHOM 3ByKa C NOAXOAALMM eMy 3HAYEHWEM W BOCMPOU3BEAEHME 3BYKa
C COOTBETCTBYIOLMM OnpefenieHHbIM 3HayeHneM. Mpy 06y4eHun NPOU3HOLIEHWIO LIKOMbHbIE Neaaror npu-
MEHSIIOT Ha NpaKTWKe, B OCHOBHOM, Ba METOAA: NEPBbLIA, UMUTATUBHBIN 1, BTOPOW, aHANUTUKO-UMUTATUBHBIN.
[MpOU3HOCUTENbBHBIN HaBbIK (DOPMUPYETCSA MPW MPOXOXKAEHUN HECKOMBKUX CTaAUA — HaYMHAs OT BOCMPUATUS
(co3paHue npaBurbHOrO 3Bykoobpasa) M audepeHumaumn (MOHUMaHWS U PasnUYeHns NPU3HAKOB 3BYKa),
3aKaH4MBas MMUTaLMen 1 penpoayKumnen (3akpenneHue apTUKynaumm, ¢ NOMOLLbIO UCNOMNb30BaHNS NPOU3He-
CEHUs PeYeBON eanHMLbI). B COBPEMEHHOM METOAMKE UMEHHO aHaNUTUKO-UMUTATUBHBIA METOA UCMOSb3yeT-
Cs B 0By4YeHUM MHOCTPaHHbIN S3blkaM, TaK kak cCoBMeLLaeT B cebe KOMMNEKCHbIN Noaxos,.

B 06uie0bpa3oBaTerbHbIX WKOAX aHIMMACKUIA A3bIK HAYMHAKOT U3yyaThb co 2 knacca. CHavana obyya-
lOLLMEC 3HAKOMSTCS C aHIMUACKUM andaBuToM U npaBuniamu YTeHns. PaboTa O 3ByKaMu HauMHaeTcs B
Knacce, rae 4eTu BMECTE C y4nUTeNleM yyaTcsi NPOU3HECEHMIO HOBbIX 3BYKOB. efaror noackasbiBaeT W noka-
3bIBaeT, Kakue opraHbl apTUKyNALUMOHHOMO annapara NPUHUMAloT yyacTue B NPOM3HECEHWUN 3ByKa. YuuTenb
MOXeT NPUMEHATb Knaccudukaumio 38yKoB, AaHHy0 B.M. ®unatoBbim B nocobun «MeTtoanka 0byyeHns MHo-
CTPaHHbIM $3bIKaM B Ha4anbHOW 1 OCHOBHOM 06LLe0bpa3oBaTenbHON LKoNey, Ans 6onbLuen pe3ynbTaTUBHO-
CTW B OCBOEHUM OBYYaKOLMMUCS aHTNMNCKON (DOHETUKM. B faHHOW Knaccudukaumm Bee 3BYKM AensTes Ha 3
rpynnbi:

1. 3BYKM, NOXOXWE Ha 3BYKWN POAHOrO A3blka MO apTUKYMALMOHHBIM M akyCTUYECKUM CBOWCTBaM: [p], [b],
[a], [s], [z], [m] n ap. MNpwn n3y4yeHnn faHHbIX 3BYKOB YYEHUK OCO3HAET X CXOLCTBO CO 3BYKamMmu POLHOIO A3blka,
No3ToOMy ANuUTENbHON paboTbl Had UX NPON3HOLLIEHEM He TpebyeTcs.

2. 3BYKM, OTIIMYHbIE OT POAHOMO A3blka cyLiecTBeHHbIMU npuaHakamu: [t], [K], [I], [h] v ap. Mpw nx u3y-
YeHWW yunTenb LOIPKEH MPUCTANbHO KOHTPONMPOBAaTb apTUKYNALMIO, Tak Kak AaHHble 3BYkW 0bydatoLmecs
NPOM3HOCSAT, ONUPasiCb Ha HOPMbI POLHOTO A3bIKa.

3. 3BYKM, HE NMetoLLMe aHanoroB B pycckoM ssbike: [r], [wl, [A], [6], [6] v ap. [ns AaHHbIX 3BYKOB HEOO-
X04MMO POPMMPOBATL HOBYIO apTUKYMSLMOHHYIO Ba3y y yYEeHWUKOB, NOSTOMY FNaBHOW 3afayen yuutens cra-
HOBMTCS 00yYeHMe OeTen NPaBMIbHOMY NPOUHOLLEHUIO.

Haunbonee achdekTBHLIM CNOCOBOM NOCTAHOBKM apTUKYNSLMK CYMTaeTcs (DOHETMYECKAS TMMHACTUKA,
nomoratoLasi B MrpoBomn chopme oBnageTb 6a3oBbIMW HaBbIKaMW apTUKY ALK,

Cnegytowas ctyneHb 0byyeHns oHeTnke — paboTa co CnoBamm, COCTOSILLMMMW U3 OQHOIO W ABYX CIO-
roB, KOTOPbIE COOEpXaT M3yvyaeMbln 3BYK. 3aTeM, 3aKOHUMB OCBOEHWE Ga30BbIX MPUHLMNOB apTUKYMALMK,
obyvaroLmecs npucTynatoT k paboTe Hag KOPOTKUMU NOBCEAHEBHBIMI hpasaMn C PasfyHbIM MHTOHALMOH-
HbIM NaTTEPHOM (MOBECTBOBATENbHbIE, BONPOCUTENbHbIE, NOOYANTENBHBIE NPEANOXEHMS).

Tak, ans B coBpeMeHHbIX YMK no aHrmMnckomy S3blky M3yYeHUIo npasun YTeHUs OTBOAMTCA ABa roga,
MOCKOIbKY B y4eOHMKaX n3gatenscts « Tutyn» u «potha» Matepuan BbICTPOEH OT NPOCTOrO K CIIOXHOMY.

B coBpeMEHHOM Mupe MHOTME 3a4yMbIBatOTCA O HEOOXOAMMOCTY BBEAEHUS U NPUMEHEHNS HOBbIX akK-
TyanbHbIX TEXHOMOMIA M METOZOB 0BYYEeHNst MHOCTPAHHBLIM Ai3blkaM B LIKONaX. HO 370 HE TOMbKO HOBbIE TEX-
HWYECKWe CPeaCTBa, a TaKKe B3rNsabl M NOAXOAbI K MPOLEecCy 0By4YeHUst aHIMUNCKOMY S3bIKY.

«MeTop 06yyeHns — 310 onpoboBaHHas 1 cMCTeMaTUYECKM (OYHKLUMOHMPYIOLAs CTPYKTypa AesTENbHO-
CTW Y4YMTENEN W YYalMXCs, CO3HATENbHO peanuayemasi C Lienbl OCYLLECTBIEHMS 3anporpaMMUPOBaHHbIX
N3MEHEHW B NINYHOCTY yyawmxcs» (B.OKoHb)

MeTogbl 0by4eHns MOXHO ONpeaenuTb kak cnocob ynopsaoyeHHON AesTenbHOCTY neaarora 1 obyya-
IOLLLerocsi, HanpasneHHbIA Ha JOCTKEHWE NOCTaBNEHHbIX 3aaay 00yyeHus, passuTus, BocnutaHus. OH Bbl-
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CTynaeT MEXaHU3MOM peanu3aLmm KOHKPETHbIX Lienei, BO MHOrOM onpefensieT KOHeYHble pesynbTathl yue6-
HOro npotiecca.

CoBpeMeHHble MeTogbl 00yyYeHuns — cpeacTea peanusauun y4ebHOW Nporpammbl, NpegycMaTpuBato-
wue pasHoobpasne opm, TEXHONMOMMIA, cnocoboB 0BYYEHMUS, C MOMOLLbBIO KOTOPbIX Haubornee AENUCTBEHHO
AOCTUralTCs paHee NOCTaBEHHbIE Lieni, COOTBETCTBYIOLLME NPOrPECcCUBHO Pa3BMBAOLLEMYCS COBPEMEHH O-
My obLecTBy. B HaCTOSLLMIA MOMEHT, rMaBHbIM NPUHLMMIOM YYUTENS SBNSETCS BbIOOP Takux (hopM 1 MeTOL0B
00yyeHus, KOTopble NOMOratoT CO3AaTh YCMNOBUS NPAKTUYECKOrO OBMAAEHUS MHOCTPAHHBIM SA3bIKOM OIS KaX-
[0r0 YYalLerocs v No3BoNSHOT KaXKAOMY YHEHUKY NPOSIBUTL CBOK UHAMBUAYANbHOCTb U aKTUBHOCTb.

Texnnyeckue cpenctea obyyenus (TCO) ucnonbayotcs negaroramn B y4ebHOM npouecce OTHOCH-
TeNbHO AaBHO. OfHAKO Ha CEroAHSLIHMIA AeHb TEXHOMOMK JOCTaTOMHO pa3suThl U TCO sBnseTcs HeOTbe M-
NIEMON YaCTb0 CUCTEMbBI 0OYYEHMS, B TOM YUCIIE MHOCTPAHHBIM S3bIKaM.

V13y4eHne aHrmnicKoro A3blka C MOMOLLBbK KOMMBbOTEPHBIX NPOrpamMM Nomb3yeTcs nonynspHOCTLIO Y
yyawmxcs. MHTerpaums HOPMaLMOHHBIX PecypcoB ceTit MHTepHeT B y4ebHbIi npouecc no3sonseT 6onee
9(h(PeKTUBHO peLlaThb Lenbin psg AuaakTMYeckux 3agad Ha ypoke. Kpome atoro, npuMeHss ayguomarepua-
INbl, pa3MeLLéHHble B CBOOOAHOM AOCTYMNE Ha PasfiMyHbIX camTax, MOXKHO MOBbLICUTL YPOBEHb MOHUMaHWS ¢ o-
HEeTUYeCKNX OCOBEHHOCTEN aHTTIMMCKON peyn, Tak Kak y obyvatoLlerocsl eCTb BO3MOXHOCTb MpOaHanmaupo-
BaTb €CTECTBEHHYIO PEYM HOCUTENS SA3bIKa.

B npouecce hopMnpoBaHus Cryx0-NPOU3HOCUTENbBHBIX HABbIKOB CTOUT OTMETUTL A (EKTUBHOCTbL UC-
NOnb30BaHNs POHETUYECKMX UIP HA HAYaNbHOM 3Tane 0by4yeHus.

A.A. MeByoBa B CBOEM uccrefoBaHUn «Porb OHETUYECKUX UMP B (DOPMUPOBaHUN (POHETUYECKNX
HaBbIKOB Y yYalMXcs Ha MnagLem atane obyyeHns MHOCTPaHHOMY A3blKy» CAenana 3aknoyeHue, 4to oHe-
TUYECKME WMPbl CRYXaT WHCTPYMEHTOM (HOPMUPOBAHMS W COBEPLUEHCTBOBAHMS (DOHETUYECKUX HABbIKOB,
0cBOBOXZAKT OT NCUXONOrMYeckx BapbepoB W TPYAHOCTEN U3yYeHUs (DOHETUYECKOW CTOPOHbI PeYM, Cro-
cOBCTBYIOT (DOPMMPOBAHMIO MHTEPECHOTO U 3anoMuHaroLLerocs npouecca obyyeHns. Takxe oHa oTMeTMNa,
4TO MPU PETYNAPHOM NPUMEHEHUN (DOHETUYECKUX UIP HA YPOKaX MHOCTPAHHOrO A3blka, AETW YCNeLHO oBna-
AeBaloT (POHETUYECKMMU HABbIKAMU.

Tak, HanpumMep, B MragLuei wkone 3geKTUBHbI Takne Urpbl, Kak (DOHETUYECKOE NI0TO — YHUBEpCarb-
Has urpa, bnarogapst KOTOPoM MOXHO BKIHOYMTb B NpoLecc Bcex obyvarolmxcs. Ha gocke yuuternb BbiBeLL U-
BaeT B pa3sHOM MOpsifKe KapTOYKM C aHrMACKUMK BykBamMu 1 3ByKamu, 3afada y4eHUKOB HanTu ByKBY W 3BYK
WK 3BYKMW, KOTOPble OHa nepesdaéT. B AOMOSHEHUE K 3TOW Urpe, MOXHO WCMOSb30BaTh Urpbl «Cresble (pyk-
TbI» U «3MENKay.

[ns yyeHnkoB cpeaHero 3seHa adpekTmBHbl Urpbl «Past tense mistake!» n «Wise meny. Urpa «Wise
men» MOMOraeT y4eHUKam TPEHUPOoBaTb (POHETUYECKIE HABbIKK, NPY NOMOLLM paboTbl C aHMIMACKAMM NOCIIO-
BMUamMu 1 ugnomamu. ChopMUpOBaHHBIM Tpynnam yunTenb pasfaéT KapTouky C 3afaHueM: «cocTaBbTe 4
MOCIOBULbI U3 NPELSIOKEHHBIX CIIOBY.

[ins cTapLuei LWKombl NOAXOASAT NOCTAHOBKM CMEKTaKrern no npousBeaeHNsIM aHrMNACKIX KITaCCUKOB.

MynbTuMeauitHble TEXHONOMM NOMb3YKTCS NONYNAPHOCTHI0 CPEaM NeaaroroB. 3a CYET ApKo ayamo-
BM3yasibHOW KapTUHKK Y oByyatomxcs hopMmUpyeTcs NOHUMaHWe 13y4aeMoro mMarepuana Ha ypoke. EQuH-
CTBEHHbIM OrpaHW4YeHVeM SBNSETCH BPEMS WCMOMNb30BAHWA: A/ AOLKOSIbHUKOB M MNafLuX LUKOMbHUKOB
BpeMs, OTBEAEHHOE Ha MyNbTUMEaMA — 5 MUHYT, CPeAHEN 1 cTapLuen wkone He 6onee 10 MUHYT OT ypoka.

B pamkax pa3suTus y aeTen TBOPYECKMX CMOCOBHOCTEN MOXHO 1CMONb30BaTh TBOPYECKME POPMbI pe-
(briekcuun. B 3aBMCUMOCTM OT BO3pacTa obyyatoLmxcs 4ns 3akpenneHus hoHeTUYECKOro Matepuana npuem-
INeMbIM OKa3bIBAETCS «METOA CIIOBOCOYETAHUIAY - COCTABIIEHNE KOPOTKMX CIOBOCOMETAHWIA UNN NPEASIOXEHMIA
ANS NyYLWero 3anoMMHaHNS HOBbIX CTOB - U «CUHKBENH» - HEDONbLLOE CTUXOTBOPEHWE, OAHAKO, Takoi cnocob
MOXeT ObiTb 9 hEKTMBEH TOMBKO B CryyYae ChOPMMPOBABLLEroCs NPEACTaBNEHUS O YaCTsX Peyn B aHImni-
CKOM $i3blKe 11 HaKOMIMEHHOro CrnoBapHOro 3anaca.

Mcxogs M3 BCero BbILIECKa3aHHOro, CGOPMMPOBAHHOCTb (DOHETUYECKUX YMEHWUA SBMSETCA BaXHbIM
YCNOBMEM TOYHOrO MOHUMAHUS PEYMN AHTIIOTOBOPSALLETO, ACHOCTU BbIPAXKEHUS MbICIU W BbIMOMHEHUS YYeH -
KOM NGO KOMMYHUKATUBHON (DyHKUMK. [pOM3HOLIEHNE 1 NpaBuIbHAs apTUKYNALMS — 9TO OCHOBOMONarato-
Lias xapakrepucTuka peuu, 6asa ana passuTUs U yryylweHWs HaBbIKOB FOBOPEHNS HA MHOCTPAHHOM Si3bIKe.
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DoHETMYECKIE HABbLIKW SBMSIKOTCA MaBHbIM KOMMOHEHTOM (*)OpMVIpOBaHVIf-l KOMMyHVIKaTI/IBHOI7I KOMneTeHuumn
Ha MHOCTPaAHHOM fA3bIKE. COBpeMeHHbIe TEXHOJI0rnn CI'IOCO6CTBy}0T ny4yuwemy yCBOEHUO rpaMMaTUKn U (*)OH e-
TUKN N3y4aeMoro A3blka. Ho, HECMOTPA Ha MHOF006p63I/Ie I'IpVIéMOB, ncnonb3yemblX B npenogasaHnn CbOHe-
TUKKW, nedaror AOJTXEH, I'IOﬂ6I/Ip89| METOANKY BeAEHUA YPOKa, YYUTbIBATb 0COBEHHOCTU YYEHUKOB U cnocob6-
CTBOBATb pe3yJibTaTUBHOMY CbOpMVIpOBaHI/IPO OCHOBHbIX p€4eBbIX N CIyX0BbIX KOMI'IGTGHLU/IVI.

CnuMcoK UCTOYHMKOB

1. benoycosa T.0., TpeTbskoB A.A. f3bIKOBbIE UrPbl HA YPOKaX aHMIUACKOro A3blka // TaBpuyeckui
obospesatens. Ne5. -2015. - C.28-31.

2. BpoHckas W.B. MeToguka paHHero obyyeHus aHrnumckomy s3biky / W.B. Bpoxckas. — Cl16: Kapo,
2015.-336 c.

3. TanbckoBa H.[., l'e3 H.WN. Teopusi 0ByyeHns MHOCTPaHHLIM S3blkaM: JIMHrBOAMAAKTMKA U METOAU-
ka.- M.: M3gaTenbckui LueHTp «Akagemusy, 2004. - 336 ¢

4. dunatos B.M. metoamka obyyeHnst NHOCTPAHHOMY A13bIKY B Ha4anbHOM U OCHOBHOW 06LLe0bpa3o-
BaTenbHOM LKone: YyebHoe nocobue Ans CTyAeHTOB neparornveckux konnemxen.- Poctos-H-[.: ®eHuke,
2004. - 416 c.

5. UyryHoBa, A.E. MeToanyeckasi paspaboTka pasgena nporpaMmbl Mo aHrMMCKoMy 53bIKy «Popmu-
poBaHMe POHETUYECKNX HABLIKOBY Yy yyalymxcs 83 HayanbHON LWKOMbI: negaror AONOMHMTENBHOro obpasosa-
Husa / A. E. YyryHosa. — bop, 2013. - 19 c.

X MEXYHAPOQIHbIA HAYYHO-UCCNEOBATENBCKIIA KOHKYPC | MLIHC «HAYKA A IPOCBELLLEHVEN



NYYLIME HAYYHBIE MCCEMOBAHMA 2023 ﬂ

MENLINHCKWE HAYKWA

WWW.NAUKAIP.RU



n NVYLLIME HAYYHBIE MCCIENOBAHYA 2023

YK 61

[IPUMEHEHUE EGFR B KAYECTBE
OHKOMAPKEPA [ JIN0BJIACTOMb

MOWCEEBA AJIEKCAH[IPA BUKTOPOBHA

CTYAEHT
®rAQY BO MMepsbiit MTMY um. U. M. CeyeHoa MuHsgpasa Poccum (CeyveHoBCkuin YHuBEpCUTET)

Hay4hbIl pykogodumens: Acmaxoe mumpuli Bnadumuposu,
K.6.H., doyeHm
®rAQY BO lMepebit MITMY um. U. M. CeyeHosa MuH3dpasa Poccuu (CeyeHosckuli YHugepcumem)

AHHoTaums: Peuentop anugepmansHoro gaktopa pocta (EGFR) npegcrasnsiet cobon TpaHcMemBpaHHy0
TUPO3uHKMHa3y. OH SBNSETCA YNeHOM cemeicTBa peuentopoB ErbB, koTopoe coctouT n3 yeTbipex poa-
CTBEHHbIX TMpo3nHKkMHa3: EGFR (ErbB-1), HER2/neu (ErbB-2), Her 3 (ErbB-3) n Her 4 (ErbB-4)[1]. Mpw akTu-
Baumm auvepusaums peuentopa EGFR wHayumpyet aytodochopunmpoBaHme oCTaTkoB TMpo3uHa Ha C-
KOHL|eBbIX JOMEHaxX peLenTopa, Bbl3blBasi NOCNEAyoLLy0 akTuBaumo 6enka.[1-5] Mepeaaya curHanos EGFR
NPUBOAMT K BHyTpUKNeTouHoM aktueaummn nytn MAPK, nepeaaye curHanos kuHasbl PI3K 1 src v aktueauum
thakTopa TpaHckpunumm STAT. HuxecTosiwume nytn BeayT K cuHtedy [HK 1 kneTouHon nponudepaumnn. beino
nokasaHo, 4to EGFR y4acTByeT B OHKOreHese B kayeCTBE OHKOTeHa, a Takke B BocnaneHwun. M3meHeHus u
myTaum EGFR Bbinn BbisSiBNEHbl B pakoBbIX TKAHSAX, BKMOYas Nerkue, rofioBy W LWeK, rpyab, XenynouHo-
KWLLEYHbIA TPaKT W FOSIOBHOM MO3T, M MHOIO UCCReAoBaHMi ObIno NOCBALLEHO Koppensuum nameHeHnin EGFR
C KnuHuYeckumn pesynbtatamn. EGFR ABnsieTcs MOLHBIM OHKOTEHOM, MO3TOMY HEeyAMBUTENbHO, YTO MpW
OnyXoneBbIX HOBOOOPA30BaHUSAX YCUINMBAETCS akTUBHOCTbL 3TOrO reHa. bbino obHapyxeHo, yto EGFR moau-
(ULMPYeTCS HECKOMbKMMM criocobami B pas3nnyHbIX CTagusx acTpoLmUToMbl, 0c0beHHO rnnobnactomsl (FEM),
nytem csepxakcnpeccun. EGFR npepcraBnsetcs MHoroobellarolieil TepaneBTUYECKOA MULLEHBIO Mpu
rmobnacTomax.

KnioyeBble cnosa: EGFR, rnnobrnactoma, actpouutoma, TapreTHas Tepanusi, OHKOreHbl.

THE USE OF EGFR AS AN ONCOMARKER OF GLIOBLASTOMA
Moiseeva Alexandra Viktorovna
Scientific adviser: Astakhov Dmitry Vladimirovich

Annotation: The epidermal growth factor receptor (EGFR) is a transmembrane tyrosine kinase. It is a member
of the ErbB receptor family, which consists of four related tyrosine kinases: EGFR (ErbB-1), HER2/neu (ErbB-
2), Her 3 (ErbB-3) and Her 4 (ErbB-4)[1]. Upon activation, dimerization of the EGFR receptor induces auto-
phosphorylation of tyrosine residues on the C-terminal domains of the receptor, causing subsequent activation
of the protein.[1-5] EGFR signaling leads to intracellular activation of the MAPK pathway, transmission of PI3K
and src kinase signals, and activation of the STAT transcription factor. The downstream pathways lead to DNA
synthesis and cell proliferation. EGFR has been shown to be involved in oncogenesis as an oncogen, as well
as in inflammation. Changes and mutations of EGFR have been identified in cancerous tissues, including the
lungs, head and neck, chest, gastrointestinal tract and brain, and many studies have been devoted to the cor-
relation of EGFR changes with clinical results. EGFR is a powerful oncogene, so it is not surprising that the
activity of this gene increases in tumor neoplasms. It has been found that EGFR is modified in several ways in
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various stages of astrocytoma, especially glioblastoma (GBM), by overexpression. EGFR appears to be a
promising therapeutic target in glioblastomas.
Keywords: EGFR, glioblastoma, astrocytoma, targeted therapy, oncogenes

VameHeHns EGFR cnocobeteytoT nponudepaumm, BbKWBaHWIO, aHrmoreHesy u uHeasuu. Crefosa-
TEMNbHO, U3MEHEHUS MOTYT MOBMMATL Ha rMMOMareHes, Ho UX MPOrHOCTUYECKas, AnarHoCTUYEeCKas 1 TepaneB-
TMYeCKas KIuH1Yeckas 3Ha4MMOCTb OCTalOTCS COpHbIMK. B cnyyae rnmobnactombl Bb1n0 nokasaHo, 4To ycu-
nexve EGFR cnocobetayeT nHBasuu, nponudgepaumn n yCTONYMBOCTY K JTy4EBOM Tepanun 1 XummoTepanuu.
TeM He MeHee, nameHeHus reHa EGFR Bce elle oLeHMBaeTcs Ha NpeaMeT UX NPOrHOCTUYECKOM 3HAYMMOCTH,
0C0oBEeHHO MO OTHOLLEHMIO K rnvobnacTomam, cpeam kotopbix 40% uMmetoT ycuneHHyto akenpeceuo EGFR, 60
% - cepxakcnpeccuto U 24 % -67 % - MyTUpOBaHHbINA reH. YcuneHne u ceepxakcnpeccuss EGFR nokasanu
OQHOPOAHOE pacnpeneneHune no onyxoreBor TkaHW W Bbinu eaBa 3aMEeTHbI B HOPMAsbHON TKaHW rOfOBHOTO
MO3ra, YTO AaeT NpeuMyLLecTBO Tepanuu, HanpasneHHon Ha EGFR.[1,2,6-8]

B nccneposaHum 87 cynpaTeHTopuarbHbIX NaUMEHTOB ¢ rnmobnactomMon, nposegeHHOM CUHOgXMMON
W Op., MHOTOMEPHbIA aHanu3 nokasan, Yto ycuneHne EGFR 6bino HesaBUCUMbIM, 3HAUMTENbHbLIM, Hebnaro-
NPUATHBIM NpeankTopoM obulen BohkueaemocTtn (OB) (p=0,038, otHoweHwne puckos [HR] = 1,67)[9]. B atom
nccnepoBaHun ctatyc reHa EGFR 6bin 6onee 3HauMMbIM NPOTHOCTUYECKUM (HAKTOPOM Y MALMEHTOB MOMOXE
60 net (p = 0,0003, HR = 3,15). B 10 Bpems kak EGFRvIII cam no cebe He npefckasbisan OB, EGFRvII Bme-
cte ¢ ycuneHnem EGFR 6bin He3aBUCUMbIM, 3HA4UMbIM, MOXMM NPOrHOCTUYeCkuM haktopom ans OB (p =
0,0044, HR = 2,71). 310 OTKpbITUE YKa3bIBAET Ha TO, YTO ceepxakcnpeccus EGFRVII npy Hanuamn amnnnd u-
kauun reHa EGFR sBnsieTCS CunbHbIM nokasaTenem nioxXoro NporHo3a W urpaet KItoYeBYH pPorb B Nporpec-
CMpOBaHMM rIoMareHesa.

Kpome TOro, Bbina onucaHa reTeporeHHyto rpynny nauueHToB ¢ ranobnactomoit. B nx uccnegosaHum
He BbINo obHapyXeHO Koppenauun mexay ycunenuem akenpeccum reHa EGFR v BbihxuBaemocTsto. OgHako,
Korga mauneHTbl Bbinu cTpaTuULMPOBaHbl HA HU3KO- W YMEPEHHO aMniMMUUMPOBaHHbIE (COOTHOLLEHME
EGFR k xpomocome 7 =2-20) v BbicokoamnnduumpoBaHHbie GBMS EGFR (cooTHoweHne EGFR k xpomo-
come 7 >20),[7] B rpynne C BbICOKOM CTENEHbIO yCuUneHns Gbina obHapyxeHa 6onee anutensHas BbhkuBae-
MOCTb N0 CPaBHEHWUIO C HeaMMINULMPOBAHHON U eLe bonee ANUTENbHbLIN NEPUOA BbIXBAEMOCTH NO CpaB-
HEHWIO C TPYNMoN Onyxosniei ¢ HKU3KoW 1 ymepeHHo ycuneHHoi.[10] B uccnegosannm 83 naumentos ¢ [BM
onyxonu, amnamguumpoBaHHble EGFR, nmenu nyywmin npordo3 npy 04HOBPEMEHHOM HanWyMK rOMO3MroT-
Hon geneumn CDKN2A (HR = 0,12; p = 0,01). C apyroit CTOPOHbI, XyAwWwuii pe3ynbTat Habntogancs npu ony-
xonsx, amnnunduumpoBanHbix EGFR, ¢ nonucomueir xpomocomsl 7 (HR = 14,88; p =0,01), y monogpIx nayu-
eHToB (HR = 3,75; p<0,01) 1 y nauneHTOB, nony4asLumnx nyyesyto Tepanuto (HR = 2,71; p =0,03). MaumneHTsI ¢
EGFR-cBepxakcnpeccupoBaHHbiM GBMS, n3yyeHHble nocne onepauyn 1 nocneonepauymoHHON y4YeBoit Te-
panuu, umenu bonee HU3KYH BbIKMBAEMOCTb MO CPABHEHMIO C TEMM, Y KOTO OTCYTCTBOBANa CBEpXaKCNpeccus
(12,5 mecsues npotve 17,5 mecsiues; p = 0,013). Tem He MeHee, HEKOTOPbIE UCCNEOOBaHNA BCE elle coob-
LLaloT O MPOTUBOMOMNOXHBIX KNUHUYECKMX pesynbTatax. Hanpumep, Lv et al coobuwymnu o nyudilen BbixuBae-
mocTn 6e3 nporpeccupoanus (PFS) (p=0,006), Ho He OS (p=0,12), B onyxonsx, amMnanduLUmMpoBaHHbIX UC-
kntountensHo EGFR, 6e3 kakux-nnbo apyrux mytauui.

Mytauus EGFRUVIII 6eina o6HapyxeHa B Bonee yem 45 % cnyyaes rnnobnactomsl. EGFRUVIII cocyue-
cteoBan ¢ ycunennem EGFR B 67 % onyxoneit GBM ¢ reTeporeHHoI akcnpeccuen no BCen OnyxoneBon TKa-
HW, B OTNMYME OT yCuneHns u ceepxakcnpeccun EGFR. B HekOTOpbIX Xe nccneaoBaHnsax coobulanocs, Yto
Hn akcnpeccns EGFR, v EGFRVIII He npeackasbisan OC y nauneHToB ¢ rnmobrnacTtoMon nocne pesek-
un.[11] OpHako EGFRUVIII 6bin HeratMBHbIM NPOTHOCTUYECKMM MapKepoM NS NauMeHTOB, NPOXMBLUMX HE
MeHee 1 roga. bonee Toro, paHgomuanpoBaHHoe uccnegosanue |l asbl peunansmpyowero GBMS nokasano
CBSA3b MeXZy MMMYHOrMcToxummyeckum BoisieneHnem EGFRVIII v Huskum yposHem PFS, B TO Bpems kak B
ApYTX WCCNEROBaHWAX He CoobLyanocb O CBSA3N C BbIKMBAEMOCTbIO, M elle Apyre OBHapyXunu, 4To
EGFRVIII cBsizaH ¢ nyywmm nporHo3oM. CoyeTaHne pasnnyHbIX reHOB W BHYTPUKIIETOYHON CUrHanW3aumu,
myTaumus EGFRUVIII ¢ amnnudmkaumen reHa, koakenpeccmen PTEN u aktuBaumen AKT/MAPK n YKL-40 ces-
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3aHO C HeraTMBHbIM NPOrHO30M. IHTEpPECHO, HEKOTOPbIE YYeHble, U3yyast KPYMHENLLYH0 Ha CETrOAHSILHUA eHb
KoropTy rmnobnactom, coobLymnu, YTo Knaccuyeckne nporHoctuyeckue gaktopbl B GBM (Bo3pacT, 6annbl no
Lwkane adeKkTBHOCTU KapHOMCKM 1 OLeHKa aHanusa PeKypCUBHOMO pasfesieHnst OHKOMOrMYeCcKon rpynmbl
nyyeBoi Tepanun) OblTu MeHee akTyanbHbl Y naumeHtoB ¢ Mytaumen EGFRUVIIL, yto yenoxHuno 6el nouck
COOTBETCTBYHOLMX (HAKTOPOB, NPeacKasblBatOLWMX pesynbTaThl Y Takux nauueHTos.[12] Bo MHorux uccnego-
BaHMSAX NPUBOJATCS NPOTUBOPeUmBble faHHble 06 yeunenun EGFR v mytanTe VIII B kayecTBe nporHocTuye-
CKMUX MapKepoB, ¥ NoKa He MOXeET ObITb JOCTUrHYT OKOHYATEbHbIA KOHCEHCYC.
CnekTp BbIsBEHHbIX M3MeHeHun EGFR Bo Bcex rmnomax

B nutepatype coobujanock 0 MHOrUX mogudukaumax EGFR B rmnomax, HEKOTOpble 13 KOTOPbIX che-
UcbmyHbl Ans ravobnactomsl . Yeunenme EGFR Habntoganock B 0-4 %, 0-33 % v 34-64 % actpouwutom I, I
n IV cTeneHn cOOTBETCTBEHHO. [MonMcoMUS BCe XpOMOCOMBI 7 SBNSIETCS Hanbonee pacnpoCTpaHeHHbIM 13-
MeHeHueM yucna konuit EGFR Bo Bcex rnmomax. Copok YeTbipe NpoueHTa nauneHTos ¢ ycunennem EGFR
nMenu TodeuHble mytauum EGFR, B ocHOBHOM Habriogaemble BO BHEKIIETOYHOM JOMeHe — Hanpumep, A289
nnn R108. B ogHom 13 uccnegosanuii amnnmgukaums EGFR Habntoganack Tonbko B rnmobnactome u Geina
cesa3aHa ¢ EGFRVIII, mytaHTOM € geneuuen, n Bbicokummn yposHamm EGFRV2, v3 v v4, pasnnyHbiMu npogy K-
TaMmu CnnancuHra reHos. B apyrux uccneposanusx coobuwanock 06 yeunennn EGFR 8 GBMS, aHannactuye-
ckux onurogeHapornmomax (AOS) n aHannacTuyeckux onuroactpoumtomax (AOAS), B To Bpems kak EGFRUVIII
Bbin 3apeructpuposaH Tonbko B GBMS, a ceepxakcnpeccus AOSEGFR Habnoganace B 6% -28 %, 27 %-
70% un 22 %-89% actpouutom Il, Ill n IV cTeneHn, COOTBETCTBEHHO, U NpeacTaBnseT cobon yBennyeHue
TPaHCKPUMLMKM reHoB He3aBucumMo oT nameHennin JHK. EGFRUVIII, BHyTpureHHas aeneumst ak30HoB 2-7, BNnS-
loLLas Ha BHEKNETOUHbIN JOMeEH, Oblna TeCHO cBsdaHa ¢ amnnudukaumen reHa EGFR, 3a HekoTopbIMK UC-
KntoYeHnsmMK, 1 Bbina obHapyxeHa TOMbKO B aCTPOLMTOMAX BbICOKOW cTeneHn, a MeHHo GBMS. B atom oT-
HoweHun EGFRVIII 06bl4HO TpebyeT amnnudukaumm EGFR, Ho peako MoxeT npoucxoautb 6e3 amnanduka-
unn reHa. MccnegosaHue Hucvkasbl 1 coaBT. nokasano, 4to 50 % onyxonen, amnnunduumposanHbix EGFR,
MMEIOT KOHCTUTYTUBHO aKTUBHbIN NraHa-He3aBMCUMbIN MyTaHTHbIA peuentop EGFRUVIII ¢ HapyweHHon pery-
naumnen. B gpyrom uccnegosanum coobiyanock o koakcnpeccum EGFRvIIN n EGFR-TDM/2-7 (BHyTprKaapoBoe
TaHAeMHoe OybnnpoBaHWe 3K30HOB 2-7).

Myt EGFR 1 mexaHu3ambl pesucteHTHoCTH B GBMS

CBs3biBaHME C peLenTopHbIMM TUPO3UHKMHA3amMu akTueupyeT PI3K, KoTopbIil, B CBOK 04epedb, ¢oc-
thopunupyet dochatuaunuHosuton 4,5-bugocgar (PIP2) ¢ obpasosannem gocdatugunuHouton 3,4,5-
Tpudpocpata (PIP3). AktueupoBaHHbin PIP3 genaet AKT akTuBHbIM, CMOCOGCTBYS aKTMBALMKM KOMMIekca
MTOR 1 1 2. mTORC1 uHAYUMPYET KMNETOUHbIA POCT 3a CYET YBENUYEHMS aHabonmyeckux npoLeccoB Bbipa-
BoTkn nunuaoB, BenkoB 1 OpraHenn Npu OOHOBPEMEHHOM CHUKEHWUW kaTabommyeckux peakuuin. Huexogsias
curHanusauus mTORC2 cnocobeTByeT KNETOYHOM Nponudepauuy 1 BbKMBaHMO. Perynaums aToro nyTu 4o-
cTuraetcs Heckonbkummn Genkamm, Bkntodas PTEN, uHrmbutop doctopunmuposanns PIP2. B To Bpems Kak
EGFR gukoro Tvna npeumyliecteeHHo aktusupyet nyte mTORC1, EGFRUVII, aeneuuonHbin mytaHT EGFR,
aktusupyet nyTb mTORC2, BO3MOXHO, COCOBCTBYS YCTONYMBOCTY K NEYEHMIO, HaLeneHHomy Ha EGFR.

EGFRUVIIl aktusmpyeT Hucxoasawmin nyTb, aHanornyHbin EGFR, cnocobeteys hocdopunupoarmio AKT
W CHKeHMto ypoBHSt P27KIP1, perynaTtopa KneTouHOro Lmkna, KoTopblil MHrmbupyeT da3oBbiit nepexog ot G1
k S. ccneposaHus in vitro ¢ MCNonb3oBaHWEM KneTouHon nuHum rmnombl EGFRVII nokasany noBbILLEHHYO
9KCMPECCUio aHOManbHOro BepeTeHoobpasHoro benka, accouMmMpoBaHHOMO ¢ Mukpouedanuein (ASPM), u
MaTpukcHon metannonpotenHassl 13 (MMP-13), koTopble cnocobCTBYIOT pereHepaLuni HEPBHbIX CTBOMOBbIX
KNEeTOK M MHBA3WBHOCTM OMyXONW COOTBETCTBEHHO. [10BbILIAKOWAs perynauns gakropa pocta SHAOTENUS Co-
cynoB (VEGF) u uxtepneikuHa-8 (AI1-8) ¢ nomoLlbio sgepHoro dhaktopa kappa- yeunutens nerkom Lenu ak-
TMBMPOBaHHbIX B-kneTtok (NF-KB) cnocobcTByeT aHrmoreHesy, npuBOAsLLEMY K AanbHEMLLEMY NPOrPeccupo-
BaHuio GBM.

B nutepaTtype onmMcaHo HECKOMbKO MEXaHW3MOB YCTONYMBOCTY K XuMmuoTepanuu. [insg Havyana 6bino no-
ka3aHo, 4yto myTtaums EGFRVIII perynupyet anontoTtuyeckue Genku Hesasucumo ot akcnpeccum EGFR no-
cpeacTBom ycunenus perynaumm Bel-XL B onyxonsix, nogaeneHHbix EGFRVIII. 31oT MexaHn3m MoxeT cno-
cobcTBoBaTh peunany GBM B onyxonsix ¢ nogaenenHon akcnpeccuein EGFRVIIL JoknuHnvyeckue uccneno-
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BaHMS yXe NnokKasanu 3HaunTeNbHbIA NPoanonTOTUYECK 3PGEKT C UCNONb30BaHWEM aHTUCMbIcoBoin PHK
Bcl-XL, n ee kombuHaums ¢ MHrMBGUTOPaMM TUPO3WNHKWHA3GI, HaueneHHbIMi Ha EGFR (TKI), MmoxeT okasatbes
Bonee addhekTnBHOM, Yem Tonbko Tepanus EGFR. HekoTtopble uccnegosatenu yteepxaatot, uto UN-6 mo-
XET [eNCTBOBATb KaK MapakpuHHbIN curHan, BoicBoboxgaemblit akcnpeccupyrowmmn EGFRVII kneTkamu, ans
akTuBaum akcnpeccupyrowmx EGFR kneTok, cnocobCTBYOLWMX nponudepanum onyxoneBblX KNeTok in
vitro.[13] Kpome TOro, reTeporeHHOCTb OMyX0Siv U KOHBEPrEHLMS HUCXOASALLMX CUTHANIOB Takke MOryT npuse-
CTW K YCTOMYMBOCTU K neyeHuto. Mpu atom B onyxonsax GBM y4acTBYHOT HECKONBKO KNETOYHbIX NOATUNOB, He-
KOTOpbIE M3 KOTOPbIX 3aBUCAT OT pyHKUMKM pelenTtopa EGFR, B T0 Bpems kak gpyrue - HeT. bblfio nokasaHo,
4TO pasnnyHble peLenTopHbIE TUPO3UHKUHA3LI U3MEHS0TCA B onyxonsx GBM, 4to npuBoauT K nocneaytoLen
aKTMBaLMV OfHKX 1 Tex xe Benkos, aktusupyemblx EGFR, cnocobcTBys BbXKMBAHMIO HE3aBUCUMO OT MHMUBK-
TopoB EGFR. WHrnbutopsl nytn EGFR, B YactHocT PTEN, cnocoBeTByOT yCTOMYMBOCTY, Habnogaemoi npu
Tepanuu, HanpasneHHo Ha EGFR. MHTepecHOo, 4To noBbIWEeHHbIE NpoanonToTuieckne agdekTbl Bbinn npo-
AEMOHCTPUPOBaHbI MK Tepanun 3proTMHUOOM 1 uHrMbutTopamm MTOR nocne MHrMGUpOBaHMS COBLITUNR,
cneum@uyHbIX Ans aytodarun. B Lenom, MexaHnaMbl pe3ucTEHTHOCTU NOAAEPKMUBAIOT UCMOMb30BaHME KOM-
BuHMPOBaHHON Tepanuu y nauueHTos ¢ 'bBM ans HauenuBaHMs Ha pa3BMBatOLLMECS KOMNEHCATOPHbIE MeXa-
HWU3MbI 1 U3BeraHMs pexuMoB Npuema O4HOro npenaparta, KOTopble 3aTparmBatoT ToNbko 1 acnekT Bcero Hen-
KOBOro UHTEpakToma.[5,14]

XoueTcs ele pa3 nogvepkHyTb, YTO 40 Cux nop obcyxaaeTcs Bonpoc o npuMennn EGFR B Tepanes-
TUYECKUX W MPOTHOCTUYECKMX LENsSX Npu rrmomax, ocobeHHO mpu rmnobractomax, y4nTbiBas MHOXECTBO
orpaHuyeHuit. MNpoTrBopeUmnBbIe pesynbTathl, NOyYeHHbIe NO 3TON Teme, 0BYCNOBNEHbI OrpaHNYEHUSMU UC-
CnefoBaHuWs, BKIOYas PETPOCMEKTUBHbLIA XapakTep WCCneaoBaHWi, Hebonblume u3yvyaemble MOnynsuun u
HECOBMECTUMbIE MeTOAbl reHeTUYECKoro obHapyxeHus. Beisog o Tom, yto TKI EGFR v apyrvue metogbl Te-
panuu, HaueneHHble Ha EGFR, He MMEIOT LIeHHOCTH, SBNSeTCS NPeXaeBPEMEHHbIM 13-3a CledyOWMX Xapak-
TEpUCTUK Tekywmux TKI: HegocTaTouyHOe NMPOHWKHOBEHWE B TKaHW, HeadekBaTHOE WHrMbupoBaHue Lenu, He-
a(beKT1BHOE NMOJABMEHNE HUCXOASALEN Nepefadn CUrHanoB U U3BbITOYHBIX CUrHAMBHBIX NyTEN, anbTepHa-
TUBHble KOMMEHCATOPHbIe MeauaTopbl Nepefayn CUrHanoB U KnetoyHas reTeporeHHocTs. B gononHexne k
MoaudmKaLmm npenapaTtos, HaueneHHblx Ha EGFR, ansg npeogonexns BbilleykasaHHbIX npobnem, Tectupo-
BaHWe neKapcTB AOMKHO BKIIOYATL OLEHKY MocneayoLLer nepegayn CUrHanoB npu NeYeHni, OLEeHKy JoCTaB-
KW NEeKapcTB U U3Y4YeHWe PEXMMOB [O3MPOBaHWS M KOMOMHAUMA. YuuTblBas CneunduMyHOCTb MyTaHTa
EGFRUVIIl v ero reteporeHHocTs B GBMS, cteneHb nonoxutensHoctn EGFRVII Takke MOXeT BbITh OLEHEHA B
OTHOLLEHWM €ro NPOrHOCTUYECKOW 3HAYNMOCTU 1 OTBETA Ha NeyeHune. MockonbKy BbIo nokasaHo, YTo Knac-
CMYECKME MPOrHOCTUYECKME (HAKTOPbl HE UMEIOT 3HAYEeHWst B KOHTEKCTE MyTaHTHbIX onyxonen EGFRVIII, uc-
CnefoBaHNs JOMKHbI BbITb NOCBALLEHb! APYTUM Mapkepam U CpefcTBaM NpOrHO3MPOBaHUs BbKMBAEMOCTU Y
aTVX nauueHToB. Kpome TOro, B JOMOMHUTENbHBIX UCCNEO0BaHUSAX CredyeT pacCMOTPETb BO3MOXHOCTb He-
3HaunTeNbHbIX M3MeHeHM reHa EGFR, Takux kak SNPS, B kayeCTBe NPOTHOCTUYECKUX MapKEPOB Y MawyeH-
TOB C rnMomon.[6,8,13]

B 3akntoueHne xovetcs oTMeTUTb, YTo EGFR 0Ka3biBaeTCst He HE3aBUCMMbIM (haKTOPOM B rAiMOMareHe-
3€, a reHOM B BOMbLLOM Y3re B3aMMOAENCTBYHOLLMX FEHOB, NPUBOAALLMX K 0Bpa3oBaHMto onyxonn. XoTs cTa-
Tyc EGFR Kak KnHUYecKoro Mapkepa ocTaeTcs CropHbIM, He06X0AMMO Y4NTbIBaTH BbiLLEYNOMSIHYTblE Orpa-
HWYEHNS UCCnesoBaHns, YTobbl NONyYUTb NOCNEeLOBaTENbHbIE Pe3yNbTaThbl U YAYYWNUTL (hapMakonoruio ne-
kapcTB. HakoHeL, HensbexHa HeOBX0AMMOCTb NpoBeaeHus Gonee MaclwTabHbIX NOMYMALUMOHHBIX MCCneao-
BaHW ANst N3y4YEeHNs NPOrHOCTMYECKOM 3HauMmMocTh reHa EGFR u cTatyca 6enka ans BbXMBAEMOCTH, Neye-
HWS ¥ APYTUX KIMHUYECKUX (PaKTOPOB, BIMSIOLLMX HA MCXOZ U Ka4eCTBO XU3HU NaLueHTa.

CnuUcoK MCTOYHUKOB
1. Liu Q. et al. EGFR-TKIs resistance via EGFR-independent signaling pathways // Mol Cancer. 2018.
Vol. 17, Ne 1. P. 53.

2. Downward J., Parker P., Waterfield M.D. Autophosphorylation sites on the epidermal growth factor
receptor // Nature. 1984. Vol. 311, Ne 5985. P. 483-485.

WWW.NAUKAIP.RU




n NVYLLIME HAYYHBIE MCCIENOBAHYA 2023

3. Zhang H. et al. ErbB receptors: from oncogenes to targeted cancer therapies // J Clin Invest. 2007.
Vol. 117, Ne 8. P. 2051-2058.

4. Yarden Y., Pines G. The ERBB network: at last, cancer therapy meets systems biology // Nat Rev
Cancer. 2012. Vol. 12, Ne 8. P. 553-563.

5. Fard S.S. etal. The Correlation between EGFR and Androgen Receptor Pathways: A Novel Poten-
tial Prognostic Marker in Gastric Cancer // Anticancer Agents Med Chem. 2019. Vol. 19, Ne 17. P. 2097-2107.

6. Coulibaly B. et al. Epidermal growth factor receptor in glioblastomas: correlation between gene
copy number and protein expression // Hum Pathol. 2010. Vol. 41, Ne 6. P. 815-823.

7. Arulananda S., John T. Gefitinib and Pemetrexed Improve Survival in EGFR-Mutated NSCLC -
Tarring all Patients With the Same Brush? // J Thorac Oncol. 2020. Vol. 15, Ne 1. P. 12-14.

8. Wilson T.A., Karajannis M.A., Harter D.H. Glioblastoma multiforme: State of the art and future ther-
apeutics // Surg Neurol Int. 2014. Vol. 5. P. 64.

9. Shinojima N. et al. Prognostic value of epidermal growth factor receptor in patients with glioblasto-
ma multiforme // Cancer Res. 2003. Vol. 63, Ne 20. P. 6962-6970.

10. Nagalakshmi K. et al. Epidermal growth factor receptor (EGFR) mutations as biomarker for head
and neck squamous cell carcinomas (HNSCC) // Biomarkers. 2014. Vol. 19, Ne 3. P. 198-206.

11. Congdon K.L. et al. Epidermal growth factor receptor and variant Ill targeted immunotherapy //
Neuro Oncol. 2014. Vol. 16 Suppl 8. P. viii20-25.

12. An Z. et al. Epidermal growth factor receptor and EGFRVIII in glioblastoma: signaling pathways and
targeted therapies // Oncogene. 2018. Vol. 37, Ne 12. P. 1561-1575.

13. Inda M.-M. et al. Tumor heterogeneity is an active process maintained by a mutant EGFR-induced
cytokine circuit in glioblastoma // Genes Dev. 2010. Vol. 24, Ne 16. P. 1731-1745.

14. Le X. et al. Dual EGFR-VEGF Pathway Inhibition: A Promising Strategy for Patients With EGFR-
Mutant NSCLC // J Thorac Oncol. 2021. Vol. 16, Ne 2. P. 205-215.

X MEXYHAPOQIHbIA HAYYHO-UCCNEOBATENBCKIIA KOHKYPC | MLIHC «HAYKA A IPOCBELLLEHVEN



NYYLIME HAYYHBIE MCCEMOBAHMA 2023 n

APXWUTEKTYPA

WWW.NAUKAIP.RU



ﬂ NVYLLIME HAYYHBIE MCCIENOBAHYA 2023

YIK72

[IPOBWJIbHBIE MALLIWHbI

KEPUMOB GAHPAM MYPA/I0BIY,

CTapLUMl71 npenogaeatesib Kad.)eﬂpbl
NPOMbILWNEHHOrO U rpaXaaHCKOro CTpoOUTENbCTBA aPXUTEKTYPHOIO (baKyaneTa

KEHAHOB CAMAPTYJibl KEHAHOBIY,

npenogaBaterb Ka(*)eﬂpbl NPOMbILNEHHOro U rpaXgaHCKoro CTPOUTENbCTBA apPXUTEKTYPHOIO (baKyaneTa

[YPAbIEB 1YPAbI PEMKENMYXAMMELOBUY,
10CYbO0B XYCEWUH HOCYBOBY

CTYAEHTbI No cneunanbHOCT NPOMbILLNIEHHOIO U rpaXaaHCKOro CTPOUTENbCTBA apXUTEKTYPHOIO cbaKyaneTa
TypKMeHCKOFO rocyfapCTBEHHOI0 apXnTEKTYPHO-CTPOUTESTbHOIO MHCTUTYTA

AHHoTaums: B cTatbe paccmaTpuBaeTcd ﬂpO6MJ’IbeIe MallnHbl U aHaNnU3npyoTCs ee 0COBEHHOCTM.
KntoueBbie cnosa: ﬂpOGMJ’IbeIe MallnHbl, MaTepuarl.

Korga yoapHble gpobunku paboTaloT, OHU MEeXaHWYEeCKM pa3pyLualT MaTepumar, a 3To 03Havaet, YTo
KMHETUYECKas QHEPTUS UMK SHEPrUS OBUXKYLLENCS YacTh nepeaaeTcs maTepuany u paccemsaetcs. o cpae-
HEHMI0 C paHee 06CyxaaemMbIMW ApOOMIBHBIMW MaLLMHAMW, 3TO HE NOXOXeE Ha ABOMHOE ApobreHune, HO pas-
HWLA B TOM, YTO yAapHas ApobunbHas MalwuHa JormkHa BbiTb MEHbLLE, YeM curna paspyLleHus maTtepuana,
cura yaapa OfHOW CTOPOHBI.

OcHoBHbIMK NepepabaTbiBaeMbIMM MaTepUanamy yaapHbix ApoBUIoK SBASKOTCSA MENKO3EPHUCTbLIN Ma-
TEpUan, cpeaHen TBepAOCTH (M3BECTHSIK, AONOMMUT, Meprefb, Yrofb, PasnnyHble KamMHu 1 Ap.) pyada, Wwnak v
ap.) Oenicteue ygapHbix Apobunok onpeaensercs uX TEXHUYECKUM Ha3HaveHneM. YTobbl yMEeHbLUMTL KOMK-
4eCTBO LLAroB M3MENbYEHWs Npu BbICOKOM ypoBHe n3menbyeHust (50-100), BbicOKas NpOM3BOAMTENBHOCTb
(0aWH BeC MaLLMHbI): 66, NpocTas KOHCTPYKLWMS, 06CyX1BaHWE, Manblii BEC, KOHCTPYKLMS MaLUMHBI Y4aPHOro
ApobneHns 1 NPOCTON BbICOKOMPOU3BOAUTENbHBIN NPOAYKT. Ka4ecTBo. 10 KOHCTPYKLMM OCHOBHOTO y3na Ma-
LIMHBI POTOPbI APOOUIBHON MaLLMHBI AENATCA HA POTOPHbIE W BUNOYHbIE. POTOpHAas KoeMorka UMeeT MoLL-
HbI POTOP.

lMoTapa M3roToBneHa U3 NPOYHON CTamnM 13 XECTKO 3akpenneHHoro 6anoyHoro nomartens. Takoit dpe-
3EpHbIN CTaHOK MOXET U3MenbyaTb Borblune Kycku TBepaoro Matepuana. To eCcTb MaTepuan MOXeT bbiTb
UCMONb30BaH B NepBblid pa3 unu B nocneaytLmx cnocobax obpabotku. [letanu nonyyatoT yaap ot Bpalato-
Lerocs Beca potopa. JT0 XapakTepHas 0COBEHHOCTb YkasaHHOro TPaKTopa, 3aKMoyatoLLascs B TOM, 4TO BU-
INOYHbIN 3aXBaT TPAKTOpa BpaLLaeTcs B 3aBUCMMOCTM OT KUHEMATUYECKON SHEPTUM TPaKTOpa, TO eCTb LUapH K-
pbl NOABELLEHbI K pOTOPY. XapaKTepPUCTUKA STON MaLUMHbI PAaCcCUMTLIBAOTCS B 3aBUCKMOCTU OT KOHCTPYKLMM
TpaKTopa, NO3TOMY OHA Ha3blBAETCA TPAKTOPHON MONOTKOBOW MaLLMHOM.

[pyrvie nonynspHble KOHCTPYKUMM yOApHbIX ApOOUIIOK BKITIOYAKOT AE3WHTErpaTopbl, KpectoBble 1 ba-
pabaHHble apobunku. MogobHble MallMHbI NPOU3BOAATCS B OFPAHUYEHHOM KOMYECTBE U MO3TOMY He pac-
cmatpusatoTcs. NogaBaeMblil MaTepuan nogaeTcs ceepxy pexylieit MawwmHel. OH cbusaeTca unu LapanaeT-
CSl B KOPMyCe MaLLMHbl CUONA MHEPLW, 1 (MOITOMY) YAAPHUK NadaeT Ha NOALMMHUK MaLUWHBI U packpy4ymBa-
e1cs BbICTPO BpaLLAKLLMMCS POTOPOM,

B pesynbTate u3-3a yaapa MOroTka Uiy CbeMHWKa MaTepuan HaunHaeT floMaTbCs, HEeKOTOpble YacTy
maTepuana otbpacsisatorcs (90 0 ) Ha Gonbluyo nnowaaps, a 0TOpoLLEeHHas 1 pa3buTas nnacTuHa U3HaLu-
Baetcs. Obpasyetcs kamepa ApobneHns, nocne Yero marepuan ApobuTCs MOMOLLHMKAMK U CHOBA BO3Bpa-
Ljaetcs B poTop. ITO NOBTOPSIETCA MHOMO pas, Noka He BbINAeT U3 ApobunKM unn He NponaeT Yepes oTee p-
CTWe Koreca, B 9TOM Cryyae M3MerbYeHHbI MaTepuan nonyvaet BHELEHTPEHHOe BO3AENCTBUE, Bpallasch
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CBOMM LIEHTPOM TSKECTM CO CKOPOCTbIO, 6nM3KoM K ckopocTu paboyero opraHa Apobunku. gpobunka (Hanpu-
Mep, 30 Mm/c), n 3TU MaTepuanbl Takke NIOMAaKTCS, U Ha HUX OEeNCTBYeT LEeHTPOCTPEMUTENbHAs cuna, U B
(hparMeHTUPOBaHHbIX MaTepuarnax npoucxoaut paspywexve. p=10 MMa.

[MPOYHOCTb Ha pacTsXKEHUE Y MHOTVUX MUHEPAnoB He YBeNINYMBaETCS.

3aTeM MOSIOTKOBbIE MalUWHbI paspyLlaloT maTtepuan yaapoM. B pesynbrate ObiCTpO Bpallarowimecs
AeTanu paspyluatoTcs nog OelcTBMEM yaapa, TPeHUs MaTepuana o ctauuoHapHoe obopyaoBaHue BHYTPU
Kamepbl 1 LLEHTPOCTPEMUTESTBHON CUSTbI.

Ha pucyHke (1 a, 6) nokasaH OCHOBHOW NpuHLMM. POTOpHbIE 1 MONOTKOBbLIE Apobunku. Ha puc. 1 noka-
3aHbl pasnnuMs Mexay pasfiMyHbIMW BapuaHTammu UCMonb30BaHUS MaluH, Hanbonee 4acTo WUCMosb3yemas
ofHopoTOpHas apoburka (1 a)

Puc. 1. U306paxeHne poTOpHOil U MONIOTKOBOW ApoGUNOK

[1BYyXpOTOpPHbLIA (hpe3epHblil CTAHOK NpU ABYXCTyneH4yaToM criocobe pesepoBaHus PucyHok (25 6).
Takast MalwrHa UMeeT BbICOKYK NPOU3BOAUTENBHOCTb, KOTOPYIO MOXHO WUCMOIb30BaTh TaMm, rae 310 Heobxo-
aumo. Kaxabli potop paboTaeTt OTAENbHO, 1 Matepuan, NofaBaeMblil Ha HUX, HENPepPbIBHO NOAAETCA OOHUM
1 TEM Xe obpasom.

[1ByxpoTOpHas MOMOTUIKA UCMONb3yeTCs B ABYXCTYNeHYaToM npouecce obmonoTa. 310 Heobxoanmo
MpY UCMONb30BaHWUW ABYX3TaNHOMo MeToaa.

MaTepuan ans aToM pexyLuein MalwuHbl Bbin B3ST U3 NEPBOM MaLLMHbI. 3aTeM OH NOAXOAUT KO BTOPOW
MallmHe. MalwmHa ¢ MexaHW3MOM, MOMOraloLLMM U3MEHUTb HanpaBfieHe ABWKEHWS (DEBEPCUBHON) MaLLMUHbI
ANS NyYLlero Mcnonb3oBaHUs MalluHbl 1 Tpaktopa. [pobunbHas kamepa aTon Apoburiki pacnonoxeHa cum-
METPUYHO, OHa MOXeT paboTaTb, POTOP MOXET BpaLlaThCs B N0OYI0 CTOPOHY, NepeaHni (Mnu gpyron) yoap-
HbI OpraH 1 MOMOTKM MOTYT BpaLLaTbCs B 06 CTOPOHbI, HE MEHSISt CBOETO NOSOXeHMS. DEKTUBHOCTb M3~
BMEeYEHMs maTepuarna JOCTUraeTes npu ckopocTtn BpalleHus potopa 20-80 m/cek. [Mpu Takon CKOPOCTU pOTOp
NOABEPraeTCs BbICOKUM YAapHbIM Harpy3kam 1 BO3pacTaeT LEHTPOCTPEMUTENbHASA CUia, NO3TOMY KOHCTPYK-
LS poTopa, yAapHble YCTPoWCTBa (nrneyn) potopa W yaapHble MOMOTKM AOMKHbI ObiTh MOMHOCTBIO 3akpenne-
Hbl, 4TOObI pOTOP paboTan HagexHo 1 ero 06cnyxmBaHue bbino NPOCTbIM.

OCHOBHbIMI pa3mepamit yaapHOM Apobunku SBASIOTCS AMaMETP U ASIMHA HEMOABKHOMO poTopa, KO-
TOpble 0603HauYeHbl CBETNON MapkupoBkon. Mpumep: PoTopHas gpobunka ans kpynHbix matepuanos DTS
12375-70. nametp potopa 2000 mm, AnuHa potopa 1600 mm.

CnMCOK UCTOYHMKOB

1. https://ru.m.wikipedia.org
2. http://tirkmenportal.com
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MALLIWHBI, UCM0JIb3YEMDIE 1A
PEMOHTHbIX PABOT

['YBAHKOB GAPAM CAMAPOBIY

CTapLIJVIl71 npenogaeartesib Kad.)eﬂpbl
NPOMbILNEHHOrO U rpaXaaHCKoro CTpOUTESbCTBA aPXUTEKTYPHOIO d)awaneTa

PAXMAHTENQWEB PAXbIMIENIK

npenogaBaterb Ka(*)eﬂpbl NPOMbILNEHHOIO U rpaXgaHCKOro CTPOUTENTbCTBA aPXUTEKTYPHOIO (baKyaneTa

IUAMYPAJ10B [IABYT

CTYAEHT MO creunanbHOCTU «MpOMBILLINEHHOTO W PaXaaHCKOro CTPOUTENBCTBAN
TYPKMEHCKMIA TOCYAAPCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHbIA UHCTUTYT

XANHA3APOB LUAHA3AP 10BNETHA3APOBIY

CTYZAEHT N0 cneunarnbHoCTH «FOpOACKOe CTPOUTENBCTBOY apXUTEKTYPHOO (hakyrbTeTa
TYPKMEHCKMIA rOCYAaPCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIA UHCTUTYT

AHHoTaums: B cTatbe paccmatpuBaeTCq 0 MallMHax UCnosib3yemble Ond PEMOHTHbIX pa60T 1 aHann3npyT-
1 ee 0COBEHHOCTM.
KntoueBbie cnoBa: MaluHbl, Marepuar.

PeMOHTHO-CTpouUTENbHBIE PABOTLI BKMKOYAKT CriedytoLLme MeToab!.

1. CaHTexHuKa, nokpacka, LUTyKaTypKa, OCTEKIEHWe, U30NALMs, Nombl U KOMMYHUKaUuW. [ns atux 3a-
[ay UCMOMb3YHTCA CneLmarbHble MalHbl UN MHTErPUPOBAHHbIE MaLLUHBI. ITO NOBbILIAET NPOU3BOANTESb-
HOCTb TpyZa W ynyyllaeT kayecTBo paboTsbl.

MaLumHbl 415 TeXHUYeckoro obenyxuBaHus AendTcs Ha 6 rpynn:

1. MawwHbl Ans owwTyKaTyprUBaHus (CNeUNHCTPYMEHT ANs OWTyKaTypuUBaHWS, cneynanbHblid pacnbini-
Tenb ANS HAHECEHUS PacTBOpa, MUHEpanu3aTop NOBEPXHOCTY).

2. MawwHbl Ans nokpacku (ManspocMecuTenb, 3MyNbCUOHHbIN, KNEOCMEeCUTENb, NOKpacoyHas CTaH-
Lns, LINaKNeBOYHbIN CMECUTENb, MOKPACOYHas MallMHa, KpackopacrbIfuTenb).

3. PeMOHT nonos (MaLLnHbI Ans peMOHTa NAapKeTHbIX MOMOB, PEMOHT METaMYECKUX MOBEPXHOCTEN).

4. CTeknsiHHas nocyaa (cneunanbHble MHCTPYMEHTbI).

5. [oBepxHOCTHOE MOKpbITHE (060pyaoBaHKE ANs 06E3BOXMNBAHUS W CYLLKM NOBEPXHOCTW, CMECUTENb-
Hbl€ W TPAHCMOPTMPOBOYHbIE MALLWHBI, pacnpegenuteny butyma).

6. BcnomoratenbHble paboTbl (koMnpeccopbl, TPaHCGOpMaTopsl).

PeMOHTHbIEe MaLLMHbI 0603HaYatoTCst cneuuanbHeiMi bykamu v undpamu, CO, umdpbl ykasbiBaloT Ha
obcnyxuBaHue MaLmnHbl, 6YkBbI B KOHLE HOMEpA YKa3bIBaKOT Ha €€ MOANU(UKaLMIO.

Hanpumep. CO-5A. 5 — naTasi pa3paboTka, nepsas mogudukaums A-143.

1. OcHOBHast YaCTb LITYKAaTYpHbIX paboT 3aknivaeTcs B MPUroToBREHUM HeOobXoauMON cMecu, ee
HaHeCeHUM Ha pabouyio nrowaaky, HaHeceHun Ha TpebyemMoe MeCTO KOHCTPYKLMM U BbipaBHUBAHWM €€ no-
BEPXHOCTW. PacTBop An1s rnapoTeXHUYecknx paboT roToBUTCS B CneupanbHbIX Pac TBOPOCMECUTENbHbIX Ma-
LUMHAX W NOArOTaBNMBAETCS B COOTBETCTBUM C pa3mepoM paboTbl U TpaHCMoOpTUpyeTCcs B TpebyeMble MecTa ¢
MOMOLLbIO CrieLanbHbIX KOHBEEPOB.

[Mpon3BOAMTENBHOCTL pacTBOPA, NPUrOTOBIEHHOMO B CTPOUTENLCTBE, 1...4 M3/M.

2. MogroTaBnuBaeTcs Ha 3aBogax Ans LUBeTHbIX paboT 1 NPUBO3MTCS B Tape.

X MEXYHAPOQIHbIA HAYYHO-UCCNEOBATENBCKIIA KOHKYPC | MLIHC «HAYKA A IPOCBELLLEHVEN
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MawwwHbl ans paboTbl ¢ GETOHOM M PaCTBOPOM AOMKHBI COOTBETCTBOBATH TPEOOBaHUAM, NPEeAbsABRsE-
MbIM K 03eneHeHn. CMechb JomkHa BbITb MOMHOCTBIO 3aLLMLLiEHA OT XOPOLLEN Norofbl, OT OXNaXAeHUs BO3-
AyXa, OT Xapbl conHua. Cmecb AormkHa ObiTh 3aLyuLieHa, YToObl ee COCTaB HE UBMEHUNCS NPW TPAHCMOPTH-
poBke. Temnepatypa Bo3ayxa He aomkHa ObiTh Bbiwe 20...25 0C B TeyeHune 1,5 yacos. TemnepaTypa Bo3ayxa
He JomxkHa 6bITb Boilwe 5...9 0C B TeyeHne 2,0 yacos paboTbl NOCALOYHON CMecu. BbicoTa cMeck He JoMmKHa
npeBbiwaTb 2 M. ABTOOETOHOCMECUTENM - NEPEBO3AT CMELLAHHbIN OETOH Ha CTPOUTENbHbIE MOLaaKK. TeM-
nepatypa Bo3ayxa -30...+40 0C. CTpykTypa Npon3BOACTBEHHOrO YCTPOACTBA (Ha Nnakate).

bapaba+ aBTobeToHOCMecUTeNs 0BbeMoM g = 5 M3 1 ero KOHCTpYKUms (Ha nnakare).

Kpome TOro, pacteop OyaeT TpaHCMopTMpOBaTbCS Yepes creuuaribHble 0TCachiBatLye YCTPONCTBa.
Onpocunky cokpaLlaiT pyyHyto paboTy Ha 2..3 cekyHabl. OCHOBHbIMM pa3Mepamm MallMHbI SBASKOTCS LWnp U-
Ha 1 ANIHa MaLLWHbI.

Pa3smepbl paboyero obopyaosaHus. OHu NCNONb3YHTCS B KAYECTBE CneumanbHbIX Hacagok Ans XpaHe-
HWS1 CTPOUTENbHBIX MaTEPUArioB U NPOSYKTOB.

ByHkep npeacTasnset coboit EMKOCTb AJ15 BPEMEHHOIO XpaHEHUs CTPOUTESTbHOTO MaTepuana.

Puc. 1. Bup cBepxy Ha OyHKepbl

a) nupamuaaneHas; (6), () npuama 1 nupammaa

71N (B) UnnuHapuyeckui; (d) HopmanbHas Bbirpyska matepuana us byHkepa
peub; (e) rapaBnuyeckne xapakTepucTuku Matepuana; (r) matepuana
CNoXHas peyb

Ero paamepbl paccunTbIBaOTCS UCXOLS U3 €0 KOHCTPYKLMK.

Y 37010 YCTPONCTBA ABE (DYHKLMK:

1. Bpemsi OT BpeMEHM.

2. B ovyepeay.

3apauva - OTKPbITb KOHTEMHEPBI CO CTpoMMaTepuanamu

obopynoBaHue Ans NoKpbITHS.

- Ny

Puc. 2. U3o6paxeHune npegmeToB

(a) ka4ecTBO, yaanstoLee knanaH; (6) Bua CHU3y knanaHa; B, ) TUN CEKTopa;
(r) 6neaHbin; o) uenHow; r) LUnBpoHHbIN;
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OCHOBHble pa3mepbl U3AENUs PacCUUTLIBATCS UCXOAS U3 €ro KOHCTPYKUmMM. MuTtaTenb — 3To cneuu-
anbHoe YCTPOMCTBO 13 ByHKepa Ans MaTepuasos.

370 YCTPOICTBO, KOTOPOE MOXET HenpepbiBHO NUTb B KOHBEAEPHblE MalunHbl. Paboynmm opraHamm
CEAMNKM SABNSOTCS KOHBENEPbI 3aMKHYTOrO KOHTYpa (NEHTOYHbIE, LienHbIe, NNacTMHYaThIe). B 3aBMcMMOCTY OT
KOHCTPYKLMM pacyeTa.

CnMcoK UCTOYHMKOB

1. CrtpoutenbHble MawwHbl. CnpaBoyHuk, Tom 1,2 (nog.pen.B.A.baymaHa n ®.AJlanupa). - M.
MawunHocTtpoeHwe, 1976.

2. Xapxyta H.H. u gp. JopoxHble MawuHbl.- M.; «Mawwrus», 1976.

3. Bonkosa [.1. CTpoutenbHble mawmHbl. — M.; 1988.

4,  3aneHcknit B.C. MogbeMHO-TPAHCNOPTHbIE UCTPOUTENBHbIE MaLMHbI.- M.; 1963.

X MEXYHAPOQIHbIA HAYYHO-UCCNEOBATENBCKIIA KOHKYPC | MLIHC «HAYKA A IPOCBELLLEHVEN



JIVUILKME HAYYHbIE UCCNEQOBAHNA 2023

YIK72

MALLIWHBI N 0bOPY10BAHUE,
NCNONb3YEMBIE 1A COPTUPOBKM
CTPOMTEJIbHOT0 MATEPWATIA ,

bAWPAMOBA r'YHUA,

npenogaBaterb Ka(*)e,[l'pbl NPOMbILNEHHOro 1 rpaXgaHCKoro CTpoUTENbCTBA apPXUTEKTYPHOIO q)aKyaneTa

BAVIPAMOBA BAVIPAMIY)1 AMAHOYPIbIEBHA,

npenogaBaterb Ka(*)e,[l'pbl NPOMbILLNEHHOro 1 rpaXgaHCKoro CTpoUTENbCTBA apPXUTEKTYPHOIO q)aKyaneTa

['YT/IbIEB AJITAHYP BENAEBIY,
MbIPAT/IbIEB BETMYPAT AHHAMYPAL10BMY

CTYAEHTbI MO CNeLManbHOCTY NPOMBILLTIEHHOTO W rPaXaaHCKOro CTPOUTENbCTBA apXUTEKTYPHOTO dhakynbTeTa
TYPKMEHCKMIA TOCYAaPCTBEHHDIN apXUTEKTYPHO-CTPOUTENbHbIA UHCTUTYT

AHHOTaums: B cTaTbe paccmaTpuBaeTCA MallnHbI K oGopy,qosane, ncnosib3yemble and COPpTUPOBKN CTPOU-
TENbHOro Matepuarna u aHanusmpyrTcs ee 0COBEHHOCTM.
KntoueBbie cnoBa: MaluHbl, Marepuarl.

B NpOMbILLNEHHOCTU UCMONbB3YIOTCA pasfiyHble CTPOUTENbHBIE MaTepuassbl. Cbipbe 4acTo UMEET He-
PaBHOMEPHOE pacrnpeseneHre no pamMepam u pasrnyHble CMecH B cocTaBe npogykTa. MartepuarnbHble npo-
OYKTbl AEnATCS Ha KpynHyl maccy ans obpaboTtku. Yoanewue v yganeHue rpyHTa U3 coctaBa Matepuana
CHUXaeT ero kayecTso. MeTozbl, MCMOMNb3yeMble Ans OCYLIECTBEHNS STUX NPOLECCOB, - MEXaHWYECKOe, rma-
paBnuyeckoe 1 atMocdepHoe Bo3aeicTere. Hanbonee pacnpocTpaHeHHbIM 1 UCMONb3yeMbIM METOLOM §iB-
NAETCA MexaHnyeckas copTupoBka. MexaHnyeckas copTUPOBKa OCYLLECTBNSETCS Ha MIIOCKUX UM HAKIOHHbIX
MOBEPXHOCTSAX C OTBEPCTUAMU 33[aHHOMO pa3Mmepa, HasblBaeMbiMi cuTamu. MallumHy 1 yCTpOWUCTBO, BbIMOS-
HAloWee 9Ty paboTy, Ha3blBaOT MPOCEMBAOLLEN MALUMHOW (peLleToM), KoTopas MOAAeTCs Ha 3epHOBYH
CMeCb, Koraa ee Heobxoaumo npocesTb. MaTepuan, KoTopblii OCTaeTC NOBEPX rpaHyNMpPOBaHHOTO MaTepya-
na, KOTOpbI He NPOXOAMT Yepes CUTO, Ha3bIBAETCH MaTepuanomM noBEPXHOCTU Mop. (BepxHuit) Menko3epH u-
CTbIVi MaTepuan, NpoOXoLsALMiA Yepes Nopbl, CUTO, Ha3bIBAETCS MaTepuaniom Mof NOpPOBbIM CUTOM (HUXKHWIA)
menkuii. O603HaYMM HEMOPUCTYHO MapKy 3HAKOM NAOC (+), @ NOPUCTLIA MaTepuan 3HakoM MuHyc (-). Hanpu-
Mep: CMeCb NPOXOoauUT Yepes nopel cuta ntboro pasmepa. Pactop nop 40 MM, BEPXHUI KNacc UMEET OTMET-
Ky +40, HWXHWA Knacc - -40. bonee Toro

[aHHbIn MaTepuan gennutcs Ha ABa knacca. Ecnv matepuan gomkeH 6biTb OTCOPTUPOBAH, rOBOPST,
4TO 3TO (DUNBTP, KOTOPbIN PErYNSAPHO NPOXOAMT Yepes «n» MecT. B pesynbrate nonyvaercs n+1 Knaccos.
KonocuHoobpasHas nopa unu cuto Haf BMOPOCUTOM pacrionaraeTcsl B rOpPU3OHTaNbHON WK HAKMOHHOW
NNOCKOCTU, U OHO KonebneTtcs unu konebneTcs B HaKNOHHOM NIOCKOCTW. B pesynbTate ABMKEHWS BUbBpaLmm
MaTepuman Ha 3KkpaHe NPOChINaeTCs HauMHaeT 4BUraThCa B CTOPOHY. B pesynbTaTe NOBEPXHOCTHOTO BO3AeEM-
CTBUSI MaTepman AenuTcs Ha Knaccbl cynepnop v cybnop. MalumHa MoxeT ABuratbCs N0 KpYroBoM, anamnTu-
4ecKOW MnK NPSIMOM NMHUK. B Lienom noBefeHrne KOCOoi YENCTU LEnNUTCA Ha Tpu OBWKEHMS. [Opu3oHTanb-
HbIN NPSMOMNMHENHBIN, Yron HaknoHa 35-450 BbibpaH ans BepxHero kauyanusi. MaTtepuan nosepx Hero byaet
nepuoanyecky paspyLiaTbCs U nNepeMeLLatscs No HeMy B HanpasneHwn pasnuea. Mpu obpaboTke CTpou-
TENbHOTO MaTepuarna, Takoro Kak: HexernesHas pyaa, Tun yaaneHus matepuana, npeasapuTeribHo nogasae-
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MbI KPYMHbIA FOPHBIA PYAHbIA MaTtepuarn, HepasaeneHHble pa3Mepsbl, 6onblune unu HeT HeobXxoaMMOCTH U3-
MenbyaTb MaTepman.

- He nepecaxwBaiite npoaykT, Ans KOToporo 6bin 3agaH HTepBan.

- [poBepbTe, HYXHO M BaM Pa3MHOXAaTLCA Ha NocnegHeM aTane.

pasmep roToBoro npoaykta B 6apabaHe n 0bpesku U3 Hero, €Ci B HEM €CTb HEOUULLEHHDI MaTepuan,
€ero crnegyeT HanpaBuTb Ha KPYMHYH APOBUIbHYI0 MALLMHY (3aMKHYTbIA CUHYC)

- HakoHeL, nosty4eHHbIR NpoayKT creayeT pashenurb Ha pakummu Kak rotoBblil npogykT. CyllecTsyeT
[iBa TMNa MeToAa NUKBMAALMM, CYXOM U MOKpbIA MeTod. MaTtepuwansl, nogasaemMble 3TUM crnocobom, nogarT-
CSl Ha CUTOBYI MalLWHy NnubOo B CyXOM BuAae, NMb0 CMavnBalTCs creumanbHbiM pacnbinuTenemM Bogpl. ATOT
MeTog 0BbI4HO UCMOSb3YeTCs ANl COPTUPOBKM MaTepuara C BbICOKOW BMAXHOCTLIO W yAaneHus 3arpsi3HeHHo-
ro HaBo3a u Apyrux cMmecein. MaTepnan Yexna 6onbLLION U ero MOXHO cTupartb. [pouecc npocenBaHus UMeeT
[iBa nokasaTessi, ero NpoM3BOAMTENBHOCTb, TO €CTb KONIMYECTBO MaTepuaros, NogaBaeMblX Ha Npocensato-
LYK MaLUMHY B e4uHULLY BPEMEHM, 1 3PGEKTUBHOCTL NPOCENBAHMS - OTHOLLEHME MAcChl MaTepuana k Macce
MaTepuarna, Kotopas paccuuMTbiBaeTCs N0 Macce pasMmep maTepuana, NPOXOAALLEro Yepes CUTO, U COCTaB
MaTepuana.

- 9h(PeKTUBHOCTb CKPUHUHTA, MOBbILLEHNE Ka4YecTBa NpoLecca CKpUHWHIA. BennumHa noBbiweHus Ka-
YecTBa NONy4yaeMoro NpoayKTa paBHa NPOLEHTHOMY COAEpXaHWI0 NPUMECKH (MEeNIKOW UK KPYNHOiA), TO eCTb
COCTaBY 3epHOBOM CTPYKTYpPbl 4AHHOMO NPOAyKTa.

PasHnua mexay dpakumen n COpTOM paccunTbiBaeTCs Kak (pakUMOHHbIA Npeaen, Ans KoToporo Heo6-
XOAMMO NONYYnTb NpefenbHbIN pa3mep 3epHa, 1 pasMep nop, paccynTaHHbIN U3 Npegena knacca. Hanpumep:
4TOBbI Pa3aenuTb KpYMHbIA NECOK Ha ABE (hpakuuu, pa3mep YacTul, rpaBus 5 MM BbICOTON U Necka, a pasmep
yactuy 5 MM Menkumm, To oTBepcTMe cuta 6,5 MM. onyyeHHoe 3epHO KPYMHOCTBLIO 5-6,5 MM OTHOCUTCS K
BbICLLEN (hpaKLWK, HO K HU3LLEMY Knaccy. JTO YKa3blBAET Ha TO, YTO YUCTLIA NPOJYKT ABMSETCS pesyrbTaToM
unbTpaumn. Yxe npoxogHoin 6ann (%)

E=[c-d (100 -c)]100/c

34ecb ¢ — obuwuit BeC MaTepumana, nogaBaeMoro Ha rpoxoT, C NPOLEHTHbIM COAepXXaH1eM 3eMNSHOTo
MOMOTHa OT Macchl 3epHa. (paccuMTbIBAETCA NMPU U3MENbYEHUM KOPMOBOTO Martepuana unu npoBepke m3-
MenbyeHus B pewete) d= (A-A") /A’ - copepxxaHne Macchl 3epHa B HU3LLIEM COpTe, OCTaBLLEMCS nocre yaane-
HWSt BEPXHEro NpoayKTa. A - BEC HENPOCESHHOTo MaTtepuana A' - BeC NPOCesHHOro Matepuana

Macca; NoLKIace 3epHa, NPoLLeLWNiA SKCnepuMeHTarbHble yerosus. 3arpsasHeHune npogykta (%)

3 - (An-An’) 100/ A0

A0 - npobHas macca roToBoro u3genus Ap' - npobHasi Macca roToBOrO M3genus, pasmep OTBEPCTUSA
NPV NPOXOXAEHUN Yepesd CTaHAAPTHOE CUTO NOCIIE NPOXOXAEHNS Yepe3 nevb

[nocko-thpesepHble CTaHKu

Paboyeit YacTbto NpocemBaloLLEe MaLLMHbI SBNSIETCS NepdoprUpoBaHHbI BEPX, TO €CTb CUTOBOTO TUNA,
NPOBOJIOYHASA CeTKa, NEPPOPUPOBAHHBIN CTANbHON MACT UMK KOroccanbHas ceTka, Ha KOTOpYK OH ycTaHaB-
nuBaetcs. Mpou3BOAMTENBHOCTL NPOLEcca MOKPbITUS 3aBUCUT OT CTPYKTYPbI NepdOPUpPOBAHHON MOBEPXH O-
CTW, pa3mepa MOBEPXHOCTM, pa3mepa W opmynbl oTBepcTus. ObLias xapaktepuctuka LbiponpobuBHOrO
CTaHKa 3aKio4aeTCs B TOM, YTO OTHOLUEHWE ero LUMpUHbI K AnuHe coctaenset 1:2,5. dunbTpoBansHas ma-
WnHa KonocHWKoBa Tskenasi COOTHOLLEHWE CTOPOH paBHO 1:2, 4TO SABNAETCA MUHUMANbHBLIM TpeboBaH1eM K
BbIxogdy (unbTpa. KOHCTPYKUMS 13 NPOBONOYHON CETKM C OTHOLLEHWEM WUPUHBI K AnunHe 1:2,5 yooBneTBops-
eT 3TuM TpeboBaHWAM, KOraa NpoW3BOAUTENBHOCTb MPAMO NPONOpLMOHanbHa nnowaam cetkn. OTHoLeHre
OTBEpCTUS B NOME He JOMKHO BbITb CAMLLKOM 60MbLIMM, hOpMa NPOBOSIOKK JOIKHA OblTh COBEPLUEHHO 0A-
HOPOAHOW. Pa3mepbl 0TBEPCTUS HE JOIMKHbI M3MEHATLCS MPU €r0 YAANEHUW, OHO He JOMKHO UBMEHSATHCS OT
NCXOAHOTO MOMOXEHWS!, OHO HE JOIMKHO BbITb YCTOMYMBBLIM, HE AOMKHO W3HALLMBATHCS.

CnMCOK UCTOYHMKOB

1. https://ru.m.wikipedia.org
2. http://tirkmenportal.com
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CTPOUTEJIbCTBO 3ABO[IA U PABOYEE
0bOPY10BAHUE
ATAE bIXTAC AMAHMAMMELIOBIY,

3aBeaLwui Ka(beﬂpbl NPOMbILWIIEHHOIO U rpaXKaaHCKOro CTPOUTENBLCTBA apXUTEKTYPHOIO cbaKyaneTa

HYPbIEB MEWJTUC ALLbIPMAMMALIOBIY,

npenogaBaterb Ka(*)e,[l'pbl NPOMbILLNEHHOro 1 rpaXgaHCKoro CTpoUTENbCTBA apPXUTEKTYPHOIO q)aKyaneTa

['YBAH/)XOB PECYJ1 bALIUMOBIY,
HA3APOB APC/IAH IXYMAMYPA0BUY

CTYAEHTbI MO CeLManbHOCTY NMPOMBILLNEHHOTO W FPaaaHCKOTO CTPOUTENBCTBA apXUTEKTYPHOrO dakymbTeTa
TYPKMEHCKMIA TOCYAPCTBEHHDIN apXUTEKTYPHO-CTPOUTENbHbIA UHCTUTYT

AHHOTaums: B cTaTbe paccmatpuBaeTCa CTPOUTENbCTBA 3aBOAaA U pa6oqee O60pyﬂ0BaHVIe M aHaIM3npyroT-
cs1 ee 0COBEHHOCTU.
KntoueBbie cnosa: CTpouTenbCTBa 3aBofa, MaTepuarn.

[TPOMBILLNEHHBIA CEKTOP — 9TO COBOKYMHOCTb NMPEANPUATAA NO NPOWU3BOACTBY OAHOTO W TOO Xe Npo-
AykTa. Ta xe TEXHONoms B 3TOM nakeTe. TeXHONorus — 310 Hayka o TOM, kak obpabaTbiath Cbipbe. OCHOB-
HbIM TEXHOIOTMYECKUM NPOLIECCOM SBNSETCS nepesog paboTbl ¢ npeamMeTa (Bewy) Ha roToBblil MPOAYKT B
AaHHOM YyupexaeHuu. [pon3BOACTBEHHbIA NPOLIECC COCTONT M3 CTaguit unu cTaguin (obHoeneHwns). Ero cnosa
COCTOST W3 psifia TEXHOMOTMYECKIMX OnepaLuit.

TexHonornyeckas onepaums COCTOUT U3 OTAENbHbIX 3NeMEHTOB, roToBOW paboTbl U HEU3MEHHOTO 06-
pabaTtbiBaeMoro o6bekTa, paboyero Mecta 1 pabotHuka. Onepauum aBTOMaTM3MPOBaHbI, aBTOMATU3NPOBa-
Hbl, aBBTOMaTU3MPOBaHbI.

BcnomoraTtenbHble NpoLeccsl - Te, KOTopble MPOM3BOLAT APYry0, HEOCHOBHYIO MPOAYKLMIO HA TOM Xe
NPeanPUATUM (PEMOHT 060PY0BaHNS, OTBOA NEKTPOIHEPTUM 1 BOASHOTO napa u T.4.)

CepByCHble NPOLECCHI - NPOLECChl BEAEHWUSI OCHOBHbIX M BCOMOraTenbHbIX MPOLECCOB (aBTOMOGMMM
BHYTPY NpeanpusTs, Habop TECTOB 1 T.4.)

[MoaroToBUTENbHbIE ONepaLmm - NOATOTOBKA Chipbst U3 Kapbepa, BbIBO3 NULLHErO BKNaaa, ApobreHue.

Onepauus cMelwnBaHUs KOMMOHEHTOB MpefcTaBnseT co60M CMeLLMBaHWE 3amnofHUTENe, LeMEHTa,
necka, BoAbl ¥ APYrX MHrPeaneHToB Ha BETOHHbIX 3aBOAAX.

[Nenka - nonyyexue n gukcaums Tpebyemoin nokynaTensmm opmbi.

[MoaroToBWUTL NO rogam

Hanpumep: kepamudeckuin kupnud roput npu 950-1000 OC.

WWW.NAUKAIP.RU



JIVUILWE HAYYHbIE UCCNEOBAHWA 2023

NnHmns obxura kupnuya B TYHHeMNbHOM neym (rpacuka)

BepTtoHe coxHeT 7...10 gHein, =20 0C.

[ononHuTtenbsHble onepawuu.

OBOXKEeHHbIN KMpnnY - BblOEpUTE HEOBOXOKEHHDIN UM OBOXOKEHHBIN KUPNUY U yAanuTe Kupnudy ¢ no-
BPEXOAEHHON CTPYKTYPOM.

BeToHHbIE NNNTLI - CBEPIIEHNE, BbIPaBHWUBAHME.

. Mpu nepepaboTke HEMUHEPANbHBIX CTPOUTENBHBIX MaTepuanoB MalHbl MOryT paboTaTb no OTKPbI-
TOMY (LMKNY) U 3aMKHYTOMY LKAy,

1. Hag obopygoBaHuem ans apobnexus matepuana npoxXoauT rpynna MallmH, paboTarowwmx B OTKpbI-
TOM Nnepuoge.

OpobunbHble MalmHbl cBoUM pabounm o6opyaoBaHMeM (opraHamu) ApobsT, pactupatoT, ApobsT, ns-
MeNbYakoT U U3MENBYAOT NOCTYNatOLLEE ChIPbE.

Bckope OHM KOMOMHMPYIOT 9T MeTOAbI: TOMKHYTb U YAapWTb, 4TOBbI TPECHYTh, YAapUTb U NOTEpPETh
TaK ganee.

Cnocobbl 13MensyeHns BbIOMPAKOTCH B 3aBUCUMOCTU OT (PU3NKO-MEXaHWYECKUX CBOMCTB MaTtepuarna
(TBEpAOCTb, MPOYHOCTb, XPYMKOCTb, LIEPOXOBATOCTb, 3arpA3HEHUE rPs3blo, WYM B KaMepe WU3MenbyeHus),
pasMepoB U cTeneHun ApobreHns noctynatowmx kamHen. OHN apdeKTUBHO U3MENbYatoT TBepAble MaTepua-
Ibl MyTEM pacTUpaHUs UK NPECCOBaHMUS, CKUMAtOT U pacTupatoT rbkue (LinamoBble) MaTepuarsl 1 Npoka-
TbIBaIOT.

ApobrieHve 1 n3MenbyeHne matepuanos (yronb). Ecrv packpoiHble CTaHku nogobpaHbl NpaBubHO,
KayecTBO rOTOBOrO MPOAyKTa M MPOU3BOACTBA CHUUTCH. HUKOrOa He HYXHO M3MenbyaTb MU3MENbYUTENEM
NOMHOCTbLI0; Beerga npusTHO M yao6HO MMETL LaxMaTHOE (MOCTAHOBOYHOE) BpaLLEHWe Ha KakuX-TO creuu-
anbHO pa3paboTaHHbIX MaLLMHaX.

MaLwwmHbl 45 pesku SOMmKHbI 0TBeYaTh CrneaytoLyM TpeboBaHusaM:

1. WnndpoBarnbHbIN CTaHOK AOSMKEH ObITb O4EHb MPOYHBIM.

2. [lomxHa BbITb 15-20% npubaska K NPOU3BOACTBY, ECMN CbipbsS MHOIO, MPOWU3BOAUTENb JOSKEH pas-
BMBaTbCS.

3. BbIxogHast MOLHOCTb AOMKHA ObITb HU3KOM.

4. Mpu n3mensyeHnn maTepuana nbinn JOMKHO ObiTb MEHbLLE, T.K. OHA AEACTBYET KaK NoAyLIKa Mexay
KaMHSIMU U CHKaeT NpOM3BOAUTENBHOCTb.

5. M3amenbyeHHblil MaTepuan Heobxoammo ObICTPO CHUMATb C (PPEe3epHOro CTaHka, Tak Kak 3epHa
MenbYatoT, YBENMYNBAETCA 3aMblIEHHOCTb U CHUKAETCS KaveCTBo.

6. [letanu WwnndoBanbHOro CTaHka AOMKHbI 3aMEHATLCS ObICTPO U NerKo.

7. 3epHa 13MenbYeHHOro MaTepuana OL4HOPOAHBIE U KpyrHbIe.

8. 3aluTHbIe MeXxaHU3Mbl JOMMKHbI ObITb NErKUMU W LEeLIEBLIMU.

Kak 1 BCe MaLLMHbI, MONOTUIKA AOMKHA BbITb NPOYHON, AELUEBOI 1 NErKON N0 KOHCTPYKLMM U He Tpe-
6oBaTb Ans paboTbl BbICOKOKBANMMMLMPOBAHHOTO NepcoHana.

CnMCOK UCTOYHMKOB

1. https://ru.m.wikipedia.org
2. http://tirkmenportal.com
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YBaxkaeMble KoJJ1ern!

[Tpurnamaem Bac npussTh yyactue B MexIyHapOIHBIX HAYYHO-TIPAKTUYECKUX KOH(pepeHIHsIX!

Hara Ha3panue kondepeHmmn Yeayra Mudpp
XXVII MexnyHaponHast HayqHO-TIpaKTHYECKas KgH(bepeHuHﬂ 90 V6
5 mapra AKTYAJIBHBIE BOITPOCbI COBPEMEHHOHN HAYKHU U sa lprTF; MK-1638
OBPA30BAHUSA :
IV MexnyHnapoaHas HayqHO-TIpaKTHUECKast KOH(pEpeHIINS 90 pyo.
> Mapra EOJII)]JJYHA& CTY)IE}I,-Iq‘{ECII)CAH KOH(I)EP%)I-EHI/IH 3a 1pcyTp. MK-1639
IX MeskpynaponHas Hay4HO-IPAKTHUECKas KOH(epeH s 90 pv6
5 mapra 3KOHOMUKA NPEANPUSITUA, PETUOHOB, CTPAH: sa lpgn; MK-1640
AKTYAJIBHBIE BOITPOCBHI U COBPEMEHHBIE ACITEKTBI '
Il MexxayHapoHas Hay4qHO-TIPaKTHIECKask KOH(epEHIIHsI 90 pv6
5 mapra OBPA30BAHUE, BOCIIMTAHUE U NEJATOT'UKA: sa lpgn; MK-1641
TPAJULNHA, ONIBIT, THHOBALIMU '
Xl MexaynaponHast HaydHO-TIpaKTH4ecKast KOH(pepeHIIns 90 py6
5 mapra FOPUCIIPY JEHLIUSI, TOCYJIAPCTBO U IIPABO: al CT}f; MK-1642
AKTYAJIBHBIE BOITPOCBHI I COBPEMEHHBIE ACIIEKTbDI '
Il MexnyHapoaHasi Hay4HO-TIpaKTHYeCKasi KOH(epeHIUsI 90 V6
10 mapra COBPEMEHHASI HAYKA U1 OBPA3OBAHUE: 3a 1pcyT15 MK-1643
AKTYAJIBHBIE BOITPOCBHI TEOPUHN U ITIPAKTUKH '
Il MexxayHapoaHas HayqHO-TIpaKTHYECKast KOH(pEp SHITHS 90 V6
10 mapta AKTYAJIBHBIE BOITPOCBHI COBPEM}EHHLIX HAYUYHbBIX 12 lpgTr; MK-1644
NCCJIIEJOBAHUH ’
Il MexayHapoaHast Hay9HO-TIPAKTHYECKass KOH(EPEHIIHS 90 V6
15 mapra OYHIAAMEHTAJIBHASA U ITPUKJIAJHASI HAYKA: sa lpngr; MK-1645
AKTYAJIbBHBIE BOITPOCHI TEOPUHU U ITIPAKTUKHU '
XLII MexnyHapoaHasi HayqHO-TIPAKTHYECKash KOH(PEPEeHIHs 90 V6
15 mapra HAYKA U OBPA3OBAHUE: COXPAHSISI IIPOLIOE, sa lpngr; MK-1646
CO3JAEM BYAYIIEE '
XVII Beepocceniickas HaydyHO-IIpakTHYecKas KOH(epeHLMs 90 pyo.
17 mapra pMOJIO)I[LIEy;I"{EIfLIE POCCHH ber s 1png. MK-1647
X MexayHapoaHas HayqHO-IIPaKTHUECKast KOH(epeH N 90 pyo.
17 mapra HOy]}BI])I;E HAY‘{yIL-iHE %CCJIEI[OBAI—?I/II;I 3a 1png. MK-1648
IV MexnyHnapoaHas HayqHO-TIPaKTHUECKass KOH(epeHIIUsI 90 V6
20 mapta AKTYAJIBHBIE BOITPOCBHI OBLHIECTBA, HAYKH U sa lprTI; MK-1649
OBPA30BAHUSA '
XVI MexayHapoaHast HayqHO-ITpaKTHIecKass KOH(MePEHIHsI 90 pyo.
20 mapra CTYJIEHYECKHE HAYYHBIE UCCJIEIOBAHUS 3a 1png. MK-1650
Il MexxmyHapomHast Hay9HO-TIpaKTHUecKast KOH(epeHIus 90 pyo.
23 mapra HAVYHBII ®OPYM salcrp, | MK-1651
VIl MexayHapoaHasi HAyIHO-TIpaKTHYECKask KOH( epeHIH 90 py6
23 mapta HAYKA 1 COBPEMEHHOE OGPA30BAHUE: sa 1 ng MK-1652
AKTYAJIBHBIE BOITPOCHI, JOCTUKEHUSI U UTHHOBALIUU '
VIl MexnyHapoaHast Hay4HO-TIPAKTHICCKast KOH(ePCeHIHs 90 V6
25 mapta PABBUTUE COBPEMEHHOU HAYKHU U OGPA3BOBAHUSI: sa lpgn; MK-1653
AKTYAJIBHBIE BOITPOCHI, JOCTUKEHUSI U UTHHOBALIUU )
XVI MexyHapoaHasi Hay9HO-IIPAKTHYECKast KOH(ePEHIs 90 V6
25 mapta 9KOHOMUKA U COBPEMEHHBIU MEHEI)KMEHT: sa lpng' MK-1654
TEOPUSA, METOA0OJIOI'US, TPAKTHUKA )
XIX MexnyHapoaHasi HayIHO-TIpaKTHUECcKast KOH( epEeHITHs 90 V6
25 mapta MNEJATOI'HKA U COBPEMEHHOE OGPA30OBAHHME: sa lpng' MK-1655
TPAJAULIUH, OIBIT U UHHOBALIUN )
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