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OUZUKO-MATEMATUYECKHUE HAYKHA

OBECIHEYEHME ITPSIMOM 1 OBPATHOM COBMECTUMOCTH
CEPBUCOB 1 JTAHHBIX B APXUTEKTYPE INPUJIOKEHUM -
CTPATEI'UU U JIYUYLIHUE IPAKTUKHU
leBuoB A.C.

Email: Shevtsov 17183 @scientifictext.ru

Lleeyos Anexceii Cepeeeguu - 8edyuuti U CEHEP KOMNAHUL,
Material Bank,
Boca Raton, Florida, USA

Annomayua: apxumexmypa MUKDOCEPBUCO8 CHMAHOBUMCS 6ce 6ojee  NONYIAPHOI
01a200apsi  MHOXCECMEy npeumyujecms, KOmopvle OHA npeonazaem: MOOYIbHOCHY,
macumadupyemocms, U30AYUs OMKA308 U 803MONCHOCHIb HE3AGUCUMO20 PA38EPMbIEAHUS.
cepeucos. OOHAKO 3MOmM CMulb apXumeKmypbl He auueH ceoux croscrHocmetl. OOHOU u3
Hauboiee BANCHLIX 3a0ay ABIAEMCs NOOOEPAHCKA 00PAMHOU U NPAMOU COBMECMUMOCIU NPU
passumuu cepaucos.

B axocucmeme Mukpocepsucos 0OHU Cepsucvl 4acmo OONNCHBI 83AUMOOEUCBO8AMb C
pasuvimu eepcuamu opyux cepsucos. Ilo mepe pocma u paseumus 6auie20 NPUIOHCEHUS,
noodoepocane COBMeCMUMOCIIU MeXHCOY DASHLIMU 8EPCUAMU MOXNCEM CMAmb CIOHCHOU
3a0aueii. B smoui cmamve mMbl paccmMompum cmpamezuu U ayuuiue npakmuxu obecneyenus
06pamuoOU U NPAMOU COBMECMUMOCU, HMO Nno36oaum obecneyums bOecnepedoiinoe
83aumMooelicmsue u 21aoKue pazgepmuleanus 6e3 npocmoes.

Kntouesvie cnosa: apxumexmypa, 6blCOKOHASPYHCEHHbIE UHPOPMAYUOHHBIE CUCHEMDbL,
WabIoOHbl  NPOEKMUPOBAHUS  UHGOPMAYUOHHBIX CUCTEM, O0OPAMHAA  COBMECIUMOCY,
RPSAMAs COBMECMUMOCTb.

ENSURING FORWARD AND BACKWARD COMPATIBILITY OF
SERVICES AND DATA IN APPLICATION ARCHITECTURE -
STRATEGIES AND BEST PRACTICES
Shevtsov A.S.

Shevtsov Alexey Sergeevich - leading engineer of the company,
MATERIAL BANK,
BOCA RATON, FLORIDA, USA

Abstract: microservices architecture is becoming increasingly popular due to the many
advantages it offers: modularity, scalability, fault isolation and the ability to independently
deploy services. However, this style of architecture is not without its difficulties. One of the
most important tasks is to support backward and forward compatibility in the development
of services.

In an ecosystem of microservices, some services often have to interact with different
versions of other services. As your application grows and develops, maintaining
compatibility between different versions can become a challenge. In this article, we will look
at strategies and best practices for backward and forward compatibility, which will ensure
smooth interaction and smooth deployments without downtime.

Keywords: architecture, highly loaded information systems, information system design
patterns, backward compatibility, forward compatibility.



Pa3anna mexay npsiMoii 1 00paTHOI COBMECTHMOCTHIO

OOpaTHasi COBMECTHMOCTb TapaHTUPYET, YTO HOBBIE BEPCUM CEPBUCA CMOTYT
B3aUMOJICIICTBOBATh CO CTApBIMU BEPCUSIMH. DTO AU3alH, COBMECTUMBIN C IPEABIAYILIUMHI
BEpCUsIMU caMoro ce0st. B cucreme ¢ 00paTHOI COBMECTUMOCTBIO KIIMEHTBI, CO3JaHHbIE IS
paboTel co crTapoil Bepcuel, Bce eme OyayT (QYHKIMOHUPOBAaTh KOPPEKTHO IPH
B3alMOJEHCTBUM C HOBOU BepCcUEil.

IIpsimasi COBMeCTHMOCTb, C APYroOil CTOPOHBI, MOJPAa3yMEBACT, YTO CHCTEMa MOXKET
00pabaTpIBaTh BXOJHBIC TaHHBIC, TPEeTHA3HAYCHHBIC U1 OyayIIel Bepcuu caMoi cedst. ITo
03HAYaeT, 9TO CTaphIi CEPBUC BCE €IIe MOXKET I PEKTUBHO B3aHMMOICHCTBOBATH C HOBBIM.

IognepxaHue 3THX COBMECTHMOCTEH KPUTHUYECKH BaXXKHO B CPENE MHKPOCEPBHCOB.
PasHble KOoMaHZBI, paboTaromue ¢ pa3HOH CKOPOCTBIO, MOTYT HE3aBUCHMO DPa3BEPTHIBATH
CBOM CEpPBUCHI, YTO NMPHUBOJUT K CMEUICHUIO aKTHBHBIX BEPCHH CEPBHUCOB B JIIO00H JaHHBIN
MOMEHT BpEMEHH.

IIpuMepbl HM3BECTHBIX TEXHOJIOTHH, B KOTOPBIX ObLIM 32JI0KEHBI NPHHIHUIBI
COBMECTHMOCTH

MHorue mupoko NpUMEHseMbIe TEXHOJIOTHH pa3paboTaHbl ¢ OOJBIIUM (OKYyCOM Ha
NOAJIep )KaHHe 00paTHOM WM NPSIMOI COBMeCTUMOCTH. HeckonbKko MpruMepoB:

1. HTML: HTML - 370 spKuil mpuMep TEXHOJOTHH, KOTOpas YIeNseT OOoJbIIoe
BHUMaHHEe oOpaTtHO# coBMmectmMocTH. HoBwle Bepcum HTML, Takme kak HTMLS5, BBemn
HOBBIE Te€r'W M (PyHKIMH, KOTOpBIE HE HapyIIaroT paboTy crapelx OpaysepoB. bpaysepsr,
KOTOpBIC He MOHNMaIoT onpeneneHasii HTML-Ter, mpocTo HTHOPUPYIOT €T0 U MEPeXoIsiT K
CJIEYIOLIEMY TETY, YTO TapaHTHPYET 0TOOpaKEHHE BEO-CTPAHHIIBL.

2. SQL: SQL, s3bIK [/ B3aMMOACHCTBHS ¢ 0a3aMM JaHHBIX, OCTAETCS B 3HAYUTEILHOM
CTENeHN OOpaTHO COBMECTHMBIM BO BCEX €ro BEpCHsX. JTO O3HAYAET, YTO BBl MOXKETE
3anyctuTh SQL-3ampoc, Hamucauseli 30 yeT Hasajx, U OH Bce emie OyaeT paboTaTh Ha
coBpeMeHHbIX SQL-0a3zax maHHbIX. OZHAKO KaXkJas CHCTeMa YIpaBlieHHs 0a3aMM JaHHbBIX
(CYBl) moxer umerh cBo# croermduyeckuii guanekT SQL ¢ IOMONHUTEIHLHBIMH
GbyHKIUAME.

3. JavaScript/ECMAScript: Crnenuduxanuss ECMAScript, KoTopylo peanusyer
JavaScript, BHAena MHOXECTBO OOHOBJICHMH Ha TPOTSIXKEHWM MHOTHX JIET, J00aBiss
(yHKIIMM, Takue KakK CTpeJo4Hble (YHKIUHM, MPOMHCHI, async/await u 1pyrue. OTH
M3MEHEHHS pa3paboTaHbl TaK, 4YTOOBI OBITH 0OPATHO COBMECTHMBIMH U HE HAPYIIaTh padoOTy
BeO-caiitoB. Crapsblit kox JavaScript MoxeT paboTaTh B COBPEMEHHBIX Opay3epax, a HOBEIC
(DyHKIIMM MOTYT UTHOPHPOBATHCS MJIM PACCMaTPHBATHCS KaK OOBIYHBIC OOBEKTHI B CTAPhIX
Opay3epax, KOTOpPBIE X HE OJIEP>KUBAIOT.

4. Docker: Docker, momynspHas IuiaTopMa KOHTEHHEpPH3ALUK, MOAJEPIKUBACT
00paTHYI0 COBMECTUMOCTD B cBoeM MHCTpyMeHTe Docker Compose. Hosbie Bepcuu Docker
Compose COBMECTUMBI C MPeIbIyIIMMU BepcusiMu dopmara daiina Docker Compose, 4to
MO3BOJIIET CTAPBIM (paiiiam paboTaTh 6¢3 H3MEHEHUIA.

5. RESTful API: RESTful API 4yacto akneHTHpyrOT BHUMaHHE Ha OOpaTHOM
coBMecTUMocTH. V3menenus u ymyumenus AP nponsBonsiTes TakuM 00pa3oM, 4TO cTapble
KJIMEHTHI BCE eIle MOTYT (PyHKIIMOHUPOBATh KOPPEKTHO.

[IpsMyt0 COBMECTUMOCTH CIIOKHEE JOCTHYb M3-3a HEM3BECTHOCTH O OyIyIIMX BEpCHSX
cucreMbl. Opnako ¢opmarel, Takue kak XML u JSON, B onpeneneHHON cTeneHH
00Taar0T IPSAMOU COBMECTUMOCTBIO. MOXKHO H00AaBHTh HOBBIC MOJsI B coobmenne XML
i JSON, 1 ecnu IpUIIoKeHUs, YUTAIOIIHE COOOIIEHHUE, elle He MOAASPKUBAIOT UX - OHU
MOTYT IPOCTO UTHOPUPOBATH HEPACTIO3HAHHEIE TTOJIS.

B mupe ammapataoro ob6ecnieuenus - USB - ato eme oaua npumep. Hanpumep, mopTst
USB 3.0 Opmnr pa3pabotansl i noaxitodeHns ycrpoiicts USB 2.0, a mopter USB 2.0
MOTYT MOAKIIOUAThCA K yerpoiictBam USB 3.0, xoTst onn OyayT pabotats Ha ckopocTh 2.0.

MukpocepBUCHI H COBMECTHMOCTh

MuxkpocepBUCH B3aUMOJEHCTBYIOT APYr C APYrOM dYepe3 4eTko ompeneneHHsie API,
XpaHAT AaHHbIE B Pa3IM4HBIX 0a3aX JaHHBIX M MOTYT B3aUMOJICHCTBOBAaTH ACHHXPOHHO
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yepe3 coObiThs. [logmepkanue COBMECTHMOCTH MEXIY OTHMH HHTepdelicamMn U
(opmaraMu MOXXET OBITH CIIOKHOM 3anadel, 0COOEHHO YYHTBIBAas TEMII, C KOTOPBIM 3TH
CEPBUCHI MOT'YT pa3BUBAThCA.

CoOBMECTUMOCTb HYXXHO YUWTHIBATBH JUIS KaXJIOTO aclleKTa CepBUCA: €ro IyOJIMYHOTO
API, cxembl 6a3bl TaHHBIX U (opMaTa COOBITHIH, KOTOPbIE OH MPOM3BOAUT HIIH ITOTPEOIISIET.
W3meHeHus B m000M 13 3THX 3JIEMEHTOB MOTYT IOTEHIINAIBHO HAPYIINTh COBMECTUMOCTH,
BO3JICHCTBYS Ha IPyTHe CEPBUCHI U 00IIIee 3[0POBBE MIPUIIOKCHNS.

Crpareruu 10CTH:KEHHUsI M MO/IePKAHUS COBMECTHMOCTH

Bepcuonuposanue API

BepcuonupoBanne APl - 53TO cTparerus, ucmoib3dyeMas il [OAJEPKAHUS
COBMECTHMOCTH TIpH BHeceHnH m3MeHeHuil B API cepBuca. Vsmenenns B API moryT ObITh
pa3IMYHBIMHM, BKIIIOYasi 100aBJIeHHE HOBBIX METOIOB, MOJM(DUKAIMIO CYIIECTBYIOIINX HIIH
yraneHue ycrapeBunx. He kaxaoe u3sMeHeHHe 00paTHO COBMECTUMO, TOITOMY MOJIEPIKKA
pasnuuHbiX Bepcuit APl momoraer ympaBiATh 3TUMH HM3MEHEHHSIMH O3 HapyLIeHUs
B3aUMO/JICHICTBHS CEPBUCOB.

CyIecTBYIOT pa3nu4Hble Coco0bl BepcroHupoBaHus API, Takue kak HCIOIB30BaHUE
aapeca (IyTH WIM IapaMEeTPOB B HEM), 3arojOBKOB MM CaMMX JaHHBIX. He3zaBucUMO OT
BBIODaHHOTO BaMH METOJa, ILIEIb COCTOUT B TOM, 4YTOOBI OIHOBPEMEHHO MOTJIO
COCYIIIECTBOBAaTh HeCKoIbKo Bepcuil Bammx API. Crapble cepBHCB MOTYT NPOJOJIKAaTh
HCIIONBb30BaTh cTapbie Bepcun AP, a HOBbIe CepBHUCH - OOHOBIICHHBIE BEPCHH.

app.get('/vl/users', (req: Request, res: Response) =>
res.json({
message: '"Welcome to version 1 of the users API!",
users: id: 1, name: 'John Doe'
app.get('/v2/users', (req: Request, res: Response) =>
res.json
message: 'Welcome to version 2 of the users API!",
users: [{ id: 1, name: 'John Doe', email: 'john.doe@example.com'

Puc. 1. Bepcuonuposanue memooa API.

B sToM mpumepe y Hac ecTh aBe Bepcuu merona "users". IlepBas Bepcus (/v1/users)
BO3BpAIl[AeT CIHCOK Toyib3oBateneid ¢ ux id u umeHeM. [lo3ke MbI peIIMId BKIIOYUTH
MOYTOBBIE ajpeca IOJIb30BaTelel B OTBET, MO3TOMY MBI CO3JaJM HOBYIO BEPCHIO
(v2/users).

KimenTsl, koTopble ObUIH cO3/1aHbI AJisi paboTsl ¢ Bepcuei 1 API, moryt mpomomxkaTh
B3aUMOJICHiCTBOBaTh C /vI/users, B TO BpeMs KaK HOBBIE KIHEHTH MOTYT HCIIOJIb30BAaTh
JIOTIOJTHUTENbHBIE JJAHHBIE, IPEA0CTABIsIEMbIE BepCcUel 2, B3aUMOAEUCTBYS C /v2/users.

Taxkum o0pazom, MBI MO>keM pa3BuBath Hail API, He Hapymas paboTy CyIIEeCTBYIOIIMX
KJIMEHTOB. B 3TOM cyTh nmognepxanust 00paTHOH COBMECTUMOCTH U 11€JIb BEPCHOHHPOBAHHMS
APIL.

IBoaonus 6a3bl JAHHBIX

Tak xe kak Bamu API 5BONIOIMOHUPYIOT, Tak OyIyT 3BOJIIOIMOHHPOBATH WU CXEMBI
Barreit 6a3sl maHHBIX. OJHAKO TPSIMBIE M3MEHEHHUS CXEM MOTYT HapyIIUTh paboTy Bammx
cepBrcoB. OMH W3 MOJIXOAOB K Pa3BHTHIO CXEMBI Bamleidl 0a3bl JaHHBIX C COXpaHEHUEM
COBMECTHMOCTH - 3TO HaTTepH "pacmupenue/cokparenue” (expand/contract pattern).

Ha stane pacmmpeHust BBl BHOCUTE U3MEHEHHs, 00paTHO coBMecTHMbIe. Hampumep, BB
MOKeTe J00aBUTh HOBBIN CTOJIOCI B TAOJIMITY, HO Balll CYIIECTBYIOIIMHA KOJI CEpBHCa elle He
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UCTIONIB3YeT 3TOT cronben. [locne TecTupoBanust U yOekKIEHHS B TOM, 4TO Bce paboTaeT Kak
0’KMJAJIOCh, BBl 3aTeM OOHOBIISIETE CBOM CEPBHCHI, YTOOBI HAuyaTh MCIOJIb30BaHUE HOBOT'O
CTOJIONA, YTO OTMEYAET KOHEIl 3Tara pacIIupEeHusL.

Ha orame cokpamieHuss Bbl yjajsieTe YCTapeBIIME 3JIEMEHTHI CXEMbl 0a3bl JaHHBIX,
KOTOpBIE Ballld CEpBUCHI OOJbIIE HE HCHONB3YIOT. WM CHOBa, 3TO Jenaercst oOpaTHO
COBMECTHMEIM 00pa30oM, oOecrieunBasi HeIpephIBHOCTE paOOTH CEPBUCOB.

s mpumepa, paccMOTPUM TPHIOXKCHHE, HWCHOJB3YyIOMmee TaOIUIy users’ co
CIIEYIOIMMH JaHHBIMHU:

CREATE TABLE users
id INT PRIMARY KEY
name VARCHAR(1©00) NOT NULL
email VARCHAR(1le0 UNIQUE NOT NULL

Puc. 2. Cozoanue mabnuywl users.

[Ipeanonoxum, 9TO BalIeMy NMPHIOKEHHUIO HY>KHO HayaTh OTCIEKHBATH ATy CO3aHH
Ka)XJOTro akkayHTa. Bel Moxkere nobaButh moie created at B TaOJMIly IOJIB30BaTENel C
nomotnsio onepatopa ALTER TABLE:

ALTER TABLE users
ADD COLUMN created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP;

Puc. 3. Jlobaenenue kononku npo 8pems co30anusi 6 madauyy users.

Ucnonp3ys 3Hauenme mo ymomdanuto CURRENT TIMESTAMP', cymectBytomme
CTPOKHU B Tabmune OyayT UMeTh noje created at’, yCTaHOBIEHHOE B MOMEHT BBITIOJIHEHUS
oneparopa ALTER TABLE. D10 no3BosisieT BaM MoAJep>KUBaTh 0OOPaTHYI0 COBMECTUMOCTD
C CYIIECTBYIOIIMMHE JJAHHBIMH, B TO BPEMsI KaK cxema Baliel 0a3bl JaHHBIX pa3BUBACTCS IS
MOJICP’KKH HOBBIX (DyHKIHH.

OnHako TmpsiMOe pydyHOE TPHUMEHEHHWE HM3MEHEHMH K Bamied pabodeil 0aze JaHHBIX
puckoBaHHO. bonee Oe30macHBIi M TPaMOTHBIA MOAXOJ - HCIONB30BaTh HHCTPYMEHT
Murpamuu 06a3 JaHHBIX AU YIPaBJICHHUS W3MEHEHHSMH Ballled cXeMbl 0as3bl JaHHBIX. DTO
MIO3BOJISIET BAM BEPCHOHUPOBATH CXEMY Ballleil 0a3bl JaHHBIX, OTKATHIBATh U3MEHEHHMS, €CIN
YTO-TO TIOIUIO HE TaK, U MPUMEHATh H3MEHEHHsI KOHTPOJIHPYEMBIM 00pa3oM.

Hwxe npuBenen npumep Toro, Kak Bl MOTJINM OBl HAITMCATh 3Ty MUTPALUIO C TOMOUIBIO
HHCTpyMeHTa Hamomobme Knex.js, KOTOpBIH sBisieTcst KOHCTpyKTopoM SQL-3ampocos,
MOJIEP )KUBAIOIIIM MHUI'PALIHU CXEM:!

exports.up = function(knex: Knex): Promise=void>
return knex.schema.table('users' table ==
table. timestamp('created_at').defaultTo(knex. fn.now
exports.down = function(knex: Knex): Promise<void=
return knex.schema.table('users', table ==
table.dropColumn( 'created_at"’'

Puc. 4. Onucanue muepayuu cxemol dannvlx “esepx” u “‘enuz”.

®ynkuus up nobasinsier noste created at B Tabiuity users, a pyHknus down ynassier ero.
3TO 1MO3BOJISAET BaM, IIPU HEOOXOUMOCTH, OTKAaTUTh MHUTPALIHIO.
®opmatbl coodmenuii B Event-Driven cucremax



B Event-Driven apxuTekTypax CEpBHCHl B3aHUMOJICHCTBYIOT AaCHHXPOHHO 4epe3
cobObrtus. Tak ke, kak u ¢ APl u cxemamu 6a3 naHHBIX, (JOpMAT ITUX COOBITHH IOIDKECH
pa3BUBaTHCS, COXPAHSSL IPH TOM COBMECTUMOCTb.

OnuH 13 NOAXOMOB - BEPCHOHHMPOBaHME COOBITHH M BKIIIOYEHHE HOMEpa BEpCHUH B
MeTanaHHble coObITHs. Kornma cepBuc mosydyaer coOBITHE, OH MPOBEPSIET HOMEP BEPCHU U
COOTBETCTBYIOIINM 00Opa3oM obOpabaTeiBaeT ero. JToT Merox Tpedyer, YTOOBI Bamru
CEPBUCHI OBLTH CITIOCOOHBI 00padaThIBaTh HECKOIBKO BEPCHI COOBITHIA, ITOJOOHO TOMY, KaK
OHHM pabOTarOT ¢ HECKOIBKUMH Bepcusimu API.

PaccmorpuM  crenyrommii  pEMep C  THUIOTETHYECKOW OMONIMOTEKOH oOMeHa
coobmennsaMu. MBI TIokaxeM 0a30BYIO CTPYKTYpY MOJIE3HON HAarpy3KH COOBITHA U TO, KaK
OHa MOJKET 3BOJIONMOHUPOBATH CO BPEMEHEM Oe3 HapymIeHHS pabOThHl CYMIECTBYIOIINX
KJIMEHTOB.

HauneMm ¢ npoctoro co0biTust 0 co3nanui ro3epa UserCreated:

interface UserCreatedVil
type: 'UserCreatedVl'
pay load:
id: string
name: string
email: string

Puc. 5. Onucanue cobvimus o coz30anuu o3epa.

Coobitrie  UserCreatedV1  cozepxut 0a30Byr0 HH(DOpPMAIMIO O MOJB30BATEC.
HomycTuM, Terepb MBI XOTHM BKITFOUUTH mojie createdAt B MOJIC3HYIO HArpy3Ky COOBITHSI.
Bot kak MBI MOTJIH OBI CI€J1aTh 3TO 0OPaTHO COBMECTHMBIM 00pa3oM:

interface UserCreatedv2
type: ‘UserCreatedvz'
payload: 1
id: 5
name: string
email: string
createdAt: string /7 New field

Puc. 6. Hoeas sepcusi cobvimusi 0 coz0anuu 103epa.

Co3naB HOBYIO Bepcuro coObrtust, UserCreatedV2, MBI MOkeM JOOABUTH HOBEIC JTaHHEIE,
HE BITUSAS Ha KIIMEHTOB, KOTOPBIE OKUIAIOT TONBKO coObITst UserCreatedV 1.

Tenepsb fgaBaiiTe paccMOTpHUM, Kak MbI MOTJIM Obl 00padaThIBaTh 3T COOBITHS B HAIIUX
KJIIMEHTaX:



function handleEvent(event: UserCreatedVl | UserCreatedV2) {
switch (event.type) {

case 'UserCreatedVl':
handleUserCreatedVl(event.payload);
break;

case 'UserCreatedV2':
handleUserCreatedV2(event.payload);
break;

function handleUserCreatedV1(payload: UserCreatedV1|['payload']) f{
// Handle version 1 of the event

function handleUserCreatedV2(payload: UserCreatedV2['payload']) {
// Handle version 2 of the event

Puc. 7. Obpabomra cobvimuil pasuvix éepcuil Ha KIueHme.

Knuenter, koTopble 3HAIOT, Kak oOpabaTeiBath coObiTus UserCreatedV2, moryt
HCIIONb30BaTh IOMOJIHUTENbHOE Tojie createdAt, B TO BpeMs Kak HOTpeOUTENH, KOTOpHIE
3HAIOT TONBKO, Kak oOpabateBate coObiTHs UserCreatedV1, moryr mnpomomkaTsh
(yHKIIMOHMPOBATh, KaK U PaHbIIE.

Jlyynine NpakTUKU U TEXHUKH

TecTUpoBaHNEe KOHTPAKTOB

[To mepe pocTta u pa3BUTHs Balllell CUCTEMbI, OTCIIEKUBAHUE B3aUMOJEHCTBUI MEXIY
BCEMH BAaIlUMH CIIYy>KOaMH MOXKET CTaTh JOBOJBHO CIOXHBIM. TecTHpOBaHNHE KOHTPAKTOB -
METOJl, KOTOPBIA MOKET IIOMO4Yb CIIPAaBUTBLCS C 3TOH ClOXHOCTBIO. IIpu TectupoBaHuu
KOHTPAKTOB BBI OIIPEJeIsieTe KOHTPAKT, KOTOPBIH yKa3bIBaeT, Kak J0JDKeH BecTH ceOst API
BaIlIEr0 CEPBUCA, a 3aTE€M IIPOBEPSIETE, COOTBETCTBYET JIM BAIll CEPBUC 3TOMY KOHTPAKTY.

KoHnTpakT MOMKET ompelenars Takue BEIIM, KaK Ha3BaHHE METOAOB, KOTOPHIE
IPEJOCTABIIAET Ball CEPBUC, NPUHUMAEMbIE UMHU BXOJHBIE JAHHBIE W JIAHHBIE OTBETOB.
PerynspHO BBINIOJHSSA 3TH TECTHI BBl MOXKETE yOEXKIaThCs, YTO CEPBHUC HPOJOIDKAET BECTH
cebs Tak, KaK 0KHUIAETCs, Jajke TOCiIe BHECEHUS! N3MEHEHHH.

ITpumep Tecta KoHTpakTa ¢ ppeitMBopkoM Pact:
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describe( 'User API' -

beforeAll => provider.setup
afterAll => provider.finalize
describe('get /users/:id' =>
beforeAll =>
return provider.addInteraction
state: 'a user exists'
uponReceiving: 'a request for a user'
withRequest:

method: 'GET'
path: '/users/1'
willRespondWith:
status: 200
body:
id: 1
name: 'John Doe'

email: 'john.doe@example.com

it('sends a request according to the contract', async =>
const res = await axios.get('http://localhost:1234/users/1'
expect(res.status).toBe(200

expect(res.data).toEqual
qds A
name: ‘'John Doe’
email: 'john.doe@example.com'
// Verify that the provider has met all the contract requirements
afterAll => provider.verify

Puc. 8. Tecmuposanue konmpaxkma npu nomowu Pact.

Ecnu cepBep u3ameHutcs u He OyJeT COOTBETCTBOBATh TPEOOBAHMSM KOHTPAKTa, 3TOT
TECT HE TPOWIET, MpeaylpeauB HAac 00 HECOBMECTHMOCTH IO TOTO, KaK OHAa BBI3OBET
npoOJIeMbl B pabodeM OKpYKEHHUH.

KineHTcKHe KOHTPAKTHI

Knuentckne konrpaktsl (Consumer-Driven Contracts) - 3T0 HarTepH, NpH KOTOPOM
KOHTPAKT COCTaBJISIETCS C TOYKM 3peHust ciyxObl-morpeburens. OH omnpenenser, Kak
ciryxk0a-norpedurens ncrosbzyer API cirykObI-nocTaBmyKa. OTH KOHTPAKTHI IIEPEAAI0TCS
MOCTABIINKY, KOTOPBIA MOXKET HCIIOJIb30BaTh WX JUJISL TOrO, YTOOBI HE BHOCUTH U3MEHEHHS,
KOTOPBIE MOTJIM OBl HApYIIUTh pabOTy UX MOTPEOUTEIEH.

B CDC kaxnplii mOTpeOUTENh YKa3blBaeT, YEero OXKHUIAET OT TIOCTABIIMKA, YTO
MO3BOJISIET HECKOJIBKHM MOTPEOUTEISIM ONPENeIUTh CBOM KOHTPAKTHI C OZHUM H TEM XK€
nocTaBmUKoM. [lo Mepe Toro kak ciyk0a-TIOCTaBIIMK pa3BUBACTCs, OHA MPOBEPSIET CBOM
W3MEHEHHS Ha COOTBETCTBHE JITHM KOHTpPAKTaM, YTOOBI TapaHTHPOBaTh, YTO OHAa He
HApYIINT HUKAKUX CYHIECTBYIOIINX MTOTPEOUTEICH.
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Duya-duaru

OyHKUMOHAIBHBIE —IIEpeKJIovYaTeny, Wi ¢uya-(Qiaary, MpEeAoCTaBISIOT —CII0Co0
M3MEHUTH IIOBEJICHHE CUCTEMBI 0€3 W3MEHEHMs ce KOJOoBOH 0a3pl. OHM pa3mensior
pa3BepThIBaHUE KOJA U BBIIYCK (DYHKIMH, ITO3BOJISIA pa3paboTyMKaM pa3BepTHIBATh KO B
NPOJAKIIIHE, COXPAHSS IIPH STOM HOBBIE (DYHKLIUH CKPBITHIMHU JI0 MOMEHTa UX TOTOBHOCTH K
BBIITYCKY.

OTO0 MOXET OBITh 0COOEHHO MOJIE3HO B Cpele MHUKPOCEPBHCOB, TAE pa3HBIE CITYKOBI
MOTYT HaxXOIWTBCS Ha Pa3HBIX CTagUsIX TOTOBHOCTH (yHKIMHA. DyHKIIMOHAIHHBIE
MepeKIII0YaTeNId MO3BOJIIIOT BaM IIOCTENICHHO BHEIPATh (DYHKIHWH, TECTUPOBATH WX B
TIPOM3BOJICTBE C HEOOJBITUM HAOOPOM IIOJIB30BAaTEICH M OBICTPO OTKATHIBATH HX, C€CIH
Hal1eHbI TIPOOIEMBL.

Iocrenennas aerpaganus (Graceful Degradation)

[IpoekTupoBaHue CEpBHUCOB C NPHUIEIOM Ha BO3MOXKHOCTH ITOCTEIICHHOW Jerpajaliiu
MOXET YJIY4LINTh YCTOHYMBOCTD Balllell CUCTEMBI B CIIy4ae HEJIOCTYIHOCTH OIpEAeIeHHBIX
(YHKIMIA WK 3aBUCUMOCTEH. DTOTO0 MOXHO JJOCTHUYb IIyTeM BHEAPEHUS CTpATErHi OTKaTa B
BalllK CITYKOBI.

Hampumep, ecnu cityx0a 3aBUCHT OT JPYroil ciiy:kObl, KOTOpasi B HACTOsIIIEe BPeMsi HE
paboTaeT, BMECTO TOTO YTOOBI TIOTHOCTBHIO BBIUTH U3 CTPOS, OHA MOXKET MEPEKIIFOYUTHCS Ha
KAIIMPOBAaHHYIO BEpCHIO JaHHBIX, WM BEPHYTH 3HAUCHHE 10 YMOTYAHHIO, WIIH COOOIICHIE
00 ommbKe, KOTOPOe HEe HAPYIIAET MOJIB30BATEIHCKHUN OIIBIT.

IIpumep - momyctuM, y Bac ecth mukpocepBuc "OrderService", KOTOpPBIH H3BICKAET
nmaHable mosb3oBatens w3 "UserService" ams oOpabotkm 3akaza. Ecmm "UserService"
HenocrymneH, "OrderService" mMor Obl KOHTPOJIHPYEMO JerpaaupoBaTh, 0OpabaThiBas 3aKa3
6e3 neTaneil moab30BaTENs.

Bot mpumep peanmsaiuu 3Toi jorukm Ha TypeScript ¢ ucmonb3oBaHHeM AXioS U
narrepHa "circuit breaker" ¢ 6uGiMoTeKoi opossum:

import axios from 'axios'
import CircuitBreaker from ‘opossum’;

// OyHUKMA 3anpoca uHpopMauuu O nonb3oBaTene

const fetchUserDetails = async (userId: string) =>
const response = await axios.get( http://user-service/users/${userId}’
return response.data;

// Circuit breaker gna ¢yHKUMKM Bbilue
const options = {
timeout: 3000, // If our function takes longer than 3 seconds, trigger a failu
re
errorThresholdPercentage: 50, // When 50% of requests fail, trip the circuit
resetTimeout: 10000, // After 1@ seconds, try again

const breaker = new CircuitBreaker(fetchUserDetails, options);

// OyHkuus-obpabotymk, ecnu Circuit breaker cpabotan

breaker. fallback(() =>
message: 'User service is currently unavailable. Processing order without user

details.',

const userld = '123';

breaker.fire(userId)
.then(userDetails => console.log(userDetails))
.catch(error => console.error(error
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Puc. 9. Ilpumep ucnonvsosanus circuit breaker 6 kooe npunosicenus.

B »stom mpumepe, ecmu Ooiee 50% 3ampocoB Ha monydeHHe HHOOPMAIMH O
MOJNb30BaTeNle  NPOBAIMBAIOTCS, circuit breaker (aBTOMaTW4ecKWi  BBIKIIOYATENb)
cpabaTbiBaeT M HAa4YMHAET BO3BpAIlaTh OTBET OT 3allaCHOIO CLEHApHs. DTO IO3BOJISIET
"OrderService" mpomomkate o0pabOaThiBaTh 3aka3bl, gaxke korma "UserService"
HEJIOCTYIEH, 3((QEKTUBHO CIPABISSCH C BOSHUKAIOUIMMH OIIUOKAMH.

Takke CTOMUT OTMETUTh, YTO circuit breaker aBTOMaTHuUecku cOpachIBaeTCs IMOCIE
OTIpeNIeIEHHOTO TepHoaa BpeMeH! (B AaHHOM cirydae 10 cexyHH), IOociie 4ero oH CHOBa
noreiTaeTes BeI3BaTh (yHKImIo fetchUserDetails'. Ecii pyHKIINS BRIIONHSASTCS YCIENTHO,
circuit breaker BKiIrouaeTcs 1 CHOBa HAUMHACT BBI3BIBATh HYKHYIO (DYHKITHIO.

Cetb CepBucos (Service Mesh)

B MmKpocepBHCHOW apXUTEKType CEpBHUCHAs CETh MOXXET 3HAYMUTEIBHO IOMOYh B
o0ecrieueHN  COBMECTUMOCTH M IUIaBHBIX  penu3oB. CepBHCHast CceTb -  3TO
CTEUAIN3UPOBAHHBIN CIIOH MH(PACTPYKTYPHI, KOTOPHIH KOHTPOJHMPYET B3aMMOJCHCTBHE
CEpBHUCOB.

OHa MOXET MNpeIOoCTaBISATh ‘U3 KOPOOKH” Takue BO3MOXKHOCTH, KakK OallaHCUPOBKY
Tpaduka (s pa3BepThIBaHMS MO MeTony "blue-green" wiM KaHapeeUHBIX PENU30B),
UCKYCCTBEHHOE BHeIpeHHe c00eB (Uil XaoC-WHXXMHUPUHIA W TECTHPOBAHMS) U
ABTOMATHYECKHUH BEIKITIOYATEINh (YTOOBI IPEIOTBPATHT KACKAJHOE pacIpoCcTpaHeHHE cO0eB
B Ballleii cucTeme).

3akJ/oueHue

Obecnieuenne 00OpaTHOW W MPSMOH COBMECTHUMOCTH B Cpele MHUKPOCEPBHCOB TpeOyeT
TIIATENFHOTO IUIAHHPOBAHWS, HO TPEHMYIIECTBA HAACKHOH, YCTOWYMBOH CHCTEMBI
3HAYUTENBHO TIPEBOCXOAAT 3aTpaThl. PaccMOTpeHHBIE HAMH CTPAaTeTHH W METOHABI, OT
BepcuoHupoBanusi APl u aBomonuu 0a3bl AaHHBIX A0 TECTHPOBAHMS KOHTPAaKTOB U
MOCTEINEHHON JAcrpagainy, MOTryT IIOMOYb YIIPABJIATH CJOXHOCTHBIO W TOAACPIKUBATH
0ecIIOBHOE B3aMMOJICHCTBHE BaIlIX CEPBUCOB.

Cnenyﬂ OTUM CTpaTCTHUAM H IMEPEAOBBIM METOAAaM, BbI 3aMCIJIUTE POCT CJIO0XHOCTHU
pa3paboTKu HOBOTrO (PyHKIMOHAlIAa 10 MEpe POCTa Balleld CHCTEMBbI M IOMOXKETE BAIMM
KOMaHJaM co3/1aBaTh OoJiee HaIe)KHOE MPOrpaMMHOe o0ecriedenHue, ObicTpee.

BaxHO TOMHUTP, YTO KOHKPETHBIC MPAKTUKHA OYAYT BapbHPOBATHCS B 3aBUCHMOCTU OT
VHHUKAITbHBIX TpPeOOBaHWH W OTpaHWYCHHWI Ballero TMpIIOXKeHWs. He cymecTByer
YHHBEPCAJIHHOTO PEIICHHS, W JIYIIIHHA TTOAXO0] - 3TO TOT, KOTOPBIH JydIle BCETO MOIXOAUT
BaIllelf KOMaH/e U BallleMy IIPUIOKCHHIO.
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CYTh JIEKTPUYECKOI'O TOKA (OT KATOJHBIX JIYYEH - JIO
TOIVIMBHBIX U I'AJIbBBAHUYECKHUX 3JIEMEHTOB)
HNabuyenko I/I.B.l, Wibuenxo JI.U.2
Email: Ilchenko17183@scientifictext.ru

! Hnvuenxo Hsan Braducrasosuy — nesagucumviii uccredosamens, 2. Mockea;
Hivuenko JTeonud Meanosuy — Kanoudam mexuuueckux Hayx, OOYeHm, He3a8UCMblil
uccredosamenv,

2. Braousocmok

Annomayusn: npednodxcena mMooenb opouUmManbHO20 8pPAWEHUs INEKMPOHA, O0ObACHAIOWAs
MEXAHU3M KOBAJIEHMHOU C85I3U U ee NPOsIGIeHUe 8 Memaiie — KPUCMALIUYECKOl peuiemxe.
THoxazano, umo 30HHAsL Meopust U 2UNOmMe3d dJIEKMPOHHO20 243d He CNOCOOHbL 00BICHUMD
KOBANEHMHYIO C653b 6 MEepOOM mele U C813b amomMos 6 Memaniax. B onvimax
toic. Tomcona ¢ 91eKmpoHHO-TY4e8ot mpyOKOU NpuHAmMue 31eKMPOHO8 3d HOCUMENU
INEKMPUYECKO20 MOKA 6 KAMOOHBIX IIy9aX HeOOCMmAanmoyHo 000CHOBAHO, COOEPIICUM
npomusopeuust u owubouHo. Ananusupys pabomvi RO CMAMUYECKOMY INEKMPUYECMEY,
Gpomospghexmy, MepMOINEKMPOHHOT IMUCCUU U CONOCMABIAS UX C pe3yibmamamu
CHEKMPATIbHO20 AHANU3A, COENAH 6bl600 O HEBOZMONCHOCHU BbIX0Od DNIEKMPOHOE U3
MEmannog u oumuboYHOCMs NPeOCmMaIeHUll, C8A3AHHbIX C 8bIXO0OM. YMOuHeHo nonsmue
INEKMPOOHO20 NOMEHYUANA U NOKA3AHO, YMO 8 2ANb8AHUYECKUX U MONIUGHBIX DNEMEHMAX
OKUCTUMENbHO-80CCMAHOBUMENbHBIE PeaKyUuL NPOmeKaiom Oe3 nepemeueHiuss J1eKmpoHos,
KAMUOHO8 U aHUOHO8. Dhghexm “X0100H020 ceeueHus” — TOMUHUCYEHYUIO NPEOTONCEHO
COOMHOCUMb C NPEYEeCCUOHHBIM BPAUJCHUEM IIEKMPOHOE NOO G030EUCMEUEM GHEUHUX
anexkmpuyeckux u mazuumuelx noneil. OO0OCHO8aHO npedcmasienue 00 INeKMPUUECKOM
moKe KaK NOMoKe 3NeKMmpOMASHUMHO20 NOJISL 8 KAHAAX NPOBOOUMOCHU KPUCIMATIUYECKOU
pewemKkuy nposOOHUKA, 0OpA3yeMblX npeyeccuell opoum 31eKmpoHOs.

Knroueevie cnoea: mepmodaneKmpoHHas 2MUcCCUs, Kamoousle Jayuu, gomospgexm,
cmamuyeckoe  INeKMpuyecmeo, 30HHASL Meopus, KOBANCHMHAs. C653b,  DJIeKMPOH-
NO3UMPOHHASL NApA, JNIEKMPOOHBIL NOMEHYUAN, O0BOUHOU NOSPAHUYHBIL CIOU, KAHAIbI
NPOBOOUMOCIU  DNIEKMPUHECKO20  MOKA, Npeyeccus, MONIUGHble,  2ANbEAHUYECKUEe
9NeMEHMbL.

ESSENCE OF ELECTRIC CURRENT (FROM CATHODE RAYS -
TO FUEL AND GALVANIC CELLS)
Iichenko LV.!, Ilchenko L.1.2

ichenko Ivan Viadislavovich — independent researcher,
MOSCOW;
2llchenko Leonid Ivanovich — Candidate of Technical Sciences, Associate Professor, independent
researcher,
VLADIVOSTOK

Abstract: a model of the orbital rotation of an electron is proposed that explains the
mechanism of covalent bonding and its manifestation in a metal—crystal lattice. It is shown
that the band theory and the electron gas hypothesis are not able to explain the covalent
bond in a solid and the bond of atoms in metals. In the experiments of J.The assumption of
electrons as carriers of electric current in cathode rays is insufficiently substantiated,
contains contradictions and is erroneous. Analyzing the work on static electricity,
photoelectric effect, thermionic emission and comparing them with the results of spectral
analysis, it is concluded that it is impossible for electrons to escape from metals and the
misconceptions associated with the output are erroneous. The concept of electrode potential
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is clarified and it is shown that in galvanic and fuel cells, redox reactions occur without
moving electrons, cations and anions. The effect of “cold glow” — luminescence is proposed
to correlate with the precessional rotation of electrons under the influence of external
electric and magnetic fields. The idea of an electric current as a flow of an electromagnetic
field in the conduction channels of the crystal lattice of a conductor formed by the
precession of electron orbits is substantiated.

Keywords: thermionic emission, cathode rays, photoelectric effect, static electricity, band
theory, covalent coupling, electron-positron pair, electrode potential, double boundary
layer, electric current conduction channels, precession, fuel, galvanic cells.

VK 537.812/621.352
DOI 10.24411/2304-2338-2023-10501

BBEJAEHUME

ONeKTpUYeCKHH TOK — 3TO «HANpaBJICHHOE [BW)KEHHE JJIEKTPOHOB». Takoe
IPE/CTABICHHE 00 3JEKTPONPOBOJHOCTH METANIOB MpH paboTe BCEH 3IEKTPOHHOH
anmapaTtypel, a Takke npu  ¢Gorodddexre,  CTaTHIECKOM  DIEKTPHUYECTBE,

CBEpPXIPOBOIMMOCTH, TYHHEIbHOM 3(dekTe, B KaTOQHBIX JIydax yTBEPKIAeTCs B HalleM
CO3HAaHMU BCeMHM Yy4YeOHMKaMH UM IOJIKPEIUIIETCS MHOTOYHCICHHBIMH TpaHTaMH |
HoGenesckumu mnpemusiMu. B ocHOBe S5TOH TEOpPHM 3JEKTPOIPOBOJHOCTH METaNIOB
NOJIOKeHbI paboThl  HeMmerkoro ¢usuka I1. Jpyne (1900r.) nononnennsie JlopeHuem u A.
3ommepdensaom (1928 r1.). CornacHo 3ToW TEOpPUH, B y3J1aX METAUIMYCCKOMN
KPHUCTAJUTMUECKON PEIIETKH PacIoj0KEHbI MOJIOKUTENBHO 3apsDKEHHBIE sApa-HOHBI (4TO
OeccriopHO), B TO BpeMsl KaK BAJICHTHBIC BHEITHHUE 3JIEKTPOHBI HE NMPHHAUICKAT KAKOMY-TO
OITHOMY aTOMy, a AGIAIOMCA obwumu U1 BCEX sep KpHCTaJula NPOBOIHMKA, 00pasys
9NeKMPOHHBIL 243 CBOOOMHBIX W HE3aBUCHMBIX JIEKTPOHOB, K KOTOPOMY HPHUMEHHMEI
3aKOHBI MJICAJBbHBIX T'a30B (YTO HE OUEBHIHO M HEe OeccriopHO). B orcyrcTBHE BHEmIHETO
3NEKTPUUECKOTO TIOJISI AIIEKTPOHBI MO2YIM C80O0OHO Nepemewyamspcs 6 KPUCMmAaiiuieckou
peuiemke METaJUIOB, HECMOTPS HAa JEHCTBYIOIIME MEXIy HHMH KYJIOHOBCKHE CHIIBI
OTTAJIKMBAHUS, cosepuias becnopsdoyHoe meniosoe OgudxceHue. Takas MoIenb
«CBOOOJIHBIX JJIEKTPOHOB» B BHJE JJEKMPOHHO2O0 2d3d, KaK OTMe4aercs B psjue padorT,
UMEET «ps0 NPUHYUNUATLHBLIX MPYOHOCMeEl. He 00bACHSAem, 4eMm ONpeoersiemcs Yucio
9NEKMPOHO8 NPOBOOUMOCU, NOUEMY HEKOMOpble dNeMEeHMbl He AGNAMCA Memallamu,
NOA0HCUMENbHBLIL 3HAK KO Puyuenma Xoana...», u m.o. [1,2].

Teoperndecky, B Takoi MOJENN P JEHCTBUHM BHEIIHETO 3JIEKTPUYECKOTO IO Ha
Xa0THYECKOE JBWKEHHE OJIeKMPOHHO20 2a3ad HAKIAIbIBACTCSl JPEH(] 3SJIEKTPOHOB B
HanpaBJIeHUH TIOJs,, YTO W CO3JaeT dJeKTpudecknid Tok. OpHako, OIEHKa
CKOPOCTH vy ipeii(pa T META/LINYECKOTO HPOBOJHHKA CEUEHHeM | MM’, 10 KOTOPOMY
Teder ToKk 10A mpu OOBIYHON KOHIEHTpAIMH aToMoB B Metamtax 8'10°°-10% /m°, maer
cpeliHee 3HauYeHHEe CKOpOCTH B mpexaenax 0,6—6 mm/c. [3]. [IpakTuuecku MoATBEPKAECHO HA
OTIBITaxX, YTO PACIPOCTPAHEHHUE IEKTPUUECKOTO TOKA MPH 3aMbIKAaHHUH IIEMH ITPOUCXOIUT CO
ckopocThio  cBeta ¢ =3-10°m/c. Bomee TOro, MepPEMEHHBIA JIEKTPHUECKHII TOK
«HATIPABJICHHBIM JIBI)KEHUEM 3apSDKSHHBIX YACTUID) COBCEM HE OOBSICHUM.

3T0 nepBoe SIBHOE NMPOTHBOPEUHUE MOJYYCHHON CKOPOCTH YIOPSIOYEHHOTO JBHIKEHUS
«C80OOOHBIX INEeKMPOHO8y, paccuuTaHHOW mo Teopuu Jlpyne-JlopeHIla ¢ MpaKTHUKOM,
Ka3aJIoCh, JOJDKHO OBLJIO yKa3aTh Ha HECOCTOSITEIBHOCTh TEOPHH, ONPEIEIHTh BHIOOD B
noyib3y HabmonaeMbix ¢axkrtoB. OHAKO HayYHBIM MHPOM ObUT BBIOpaH Jpyroil crocoO:
MyTEM YCTpPaHEHHs NPOTHBOPEUUs yTBEPKJICHHUEM, YTO BJIOJb IENH CO CKOPOCTHIO CBETA
pacnpoCTpaHsIOTCs] MAKCUMYMBI 1 MUHUMYMBI 91€KMPUYecKo2o nojs, a sl CO3aHus X
HE0OX0IMMO HAINYNE «YHOPAOOUEHHO20 OBUNCEHUSL DEKMPOHOB, H TAXKE KHOJIONHCUMETbHO
sapsaxceHHbIx yacmuyy. VI3 IOgoOHOTO YTBEpXKIEHHs Clie1oBan Obl BBIBOJ, YTO OCHOBOM
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JJIEKTPUYECKOIO TOKAa BCE-TAKM SBISIETCSI HE IEPEMELICHUE 3apsDKCHHBIX 4YacTHL, a
pacnpocTpaHeHHe 2IeKmMpUecKo2o noisl, KOTOPOe M CIeIyeT n3ydars.

CrenyromumM 3TarnoM B Pa3BUTHM 3JIEKTPOHHOW TEOPHU TBEPABIX TEJNl CTAJO CO3JaHHE
K6AHMOGOU meopuu HEPreTHYECKOTO CIIEKTPa 3JIEKTPOHOB B KPUCTANIMYECKOH pEIIeTKE
MetamioB (@.bnox, 1926 r., bpummosn, 1930 r.) [4]. CornacHo 3TOi TEOpHUH, cnekmp
INEKMPOHOE COCTOUM U3 4epedylouwuxcs 30H Pa3pellieHHbIX U 3alpelleHHbIX dHepruil. B
Pa3IMYHBIX BEIIECTBAaX, a TAKKe B PasMYHBIX (OPMax OMHOTO M TOTO K€ BELIECTBA,
9HEPreTHYECKHE 30HBI, 10 IPEINOI0KEHHUIO, PACIIoIaraloTcs 1mo-pasHomy. [lo B3anMHOMY
PACTIONIOKEHHIO ATHX 30H BEIIECTBA Pa3/ICiCHBI Ha TpH OoJbIIue rpymisl (puc.l):

3ona nepexpvimus
!

JoHa
TP OBOIHMOCTH

YpoBeHE: JanpewEHHAA

S HePIHA 3MEKTPIHOE

Memann THonynposoonuxruk Jlusnexmpux

Puc. 1. 3onnas ouazpamma npo8oOHUKO8, NOIYNPOBOOHUKOE U OUINEKMPUKOS.

1) METAJIJIBI: 30Ha TpOBOOUMOCTH W BaJEHTHAs IEPEKPBIBAIOTCS, 00pa3ys OIHY,
Ha3bIBAEMYIO 30HON MEPEKPHITHI. ONeKMPOoH MOdHCem C80000HO Nepemeuamoves Meicoy
30HaMY, TIOIYYHB JIO0YIO OMYCTUMO Mallylo 3Hepruio. [Ipu npunokeHnn K Teiry pa3sHOCTH
MOTEHINAJIOB, 21E€KMPOHbL C60000HO OBUINCYMCA U3 MOUKU C MEHbUUM NOMEHYUAIOM 8
MOUKY ¢ OOabUUM, 0OPA3YS INEKMPUUECKUL TOK.

2) HOOJIVIIPOBOJHUKU wu 3) AMUDJIEKTPUKU: 30HBI HE mNEpeKphIBalOTCSA, H
paccTosiHHE MEXIy HUMH (IIMpUHA 3alpeIméHHON 30HBI) cocTaBiseT mpumepHo 2,0 3B.
BanenTHas 30Ha MOJHOCTHIO 3aIOJHEHA 3JIEKTPOHAMH, KOTOPBIE HE MOTYT M3MEHHUTh CBOE
KBAaHTOBOMEXaHHYECKOE COCTOSIHHE, TO €CTh HE CMOTYT YIOPSAOYEHHO IBUTaThCS INPH
HAJIO)KEHUM JJIEKTPUYECKOTO MO M IMEepedTH B 30HY IPOBOJUMOCTH. TakoBbI OBIIH
THIIOTETHYECKUE MPE/ICTABICHNUS O TBEPABIX TeNax.

Maremarnueckoe 000CHOBaHHE 30HHOW TEOpPHM OCHOBaHO Ha ypaBHeHuH lllpenunrepa,
B YaCTHOM pEIICHHH 33/1a4d 00 OJHOM 3JIEKTPOHE, JBMXKYIIEMCS B 3a/laHHOM BHEIIHEM
noJie [6]:

AP 2m=c¥ (D).

IlonydyeHHoe pelleHUE, BIOJHE YIOBJIETBOPSIOLIEE COBPEMEHHBIM IIPENCTABICHUIM
(oueBngHO, OONEe MaTEeMAaTHKOB, HEXENW (PHU3UKOB), ONHCHIBAET COOTBETCTBYIOIIEE
JIBIDKEHUS 3JIEKTPOHA C ITOMOIIBIO BOTHOBOH (yHKINM P!

Y=C-exp(ikr) (2),
rne k = p/h — BOIHOBOW BEKTOp, P MMITYJIEC JIEKTPOHA, ONPEACNSIONINI ero 3HEPTrHio

e=p2/2m= h2k2/2m.
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Opnnako, kak mocraHoBka 3amaun (1), Tak u pemeHue (2) mpu BHUMATEIbHOM
PaccCMOTPEHHUHU BBI3BIBAET BOMPOC: UTO K€ MPHUHATO 3a UCXOIHYIO MOJEIb aTOMa, MOJEIb
Tomcona wiu Peseppopna-bopa?

B obOmenpusnannoid Moxenu artoma bopa aneKTpoH coBepliaeT HENpepBIBHOE
epawamenvHoe 08udceHUe BOKPYT sipa ¢ KWHETUYEeCKOH 3Heprucii Iw2/2. B To xe Bpems B
pemieHnn (2) KHHETHYECKass OJHEPIHA OINpPENCNACTCS NPSMOJMHEHHBIM JIBIDKCHHEM
3MeKTpoHa mv2/2=p2/2m, YTO COOTBETCTBYET IIEPBOHAYAIBLHOW OIMMOOYHOW BEpCHUHU
Momenmn aroma Tomcona. Ilpm mocranoBke 3amaum (1) m ee pemennn (2) He
IpeTycCMaTPUBACTC M HCKIIOYAETCSl PEalbHO CYMIECTBYIOIIEE BpAIaTEIbHOE ABIKEHHE,
yCTaHaBIMBas TpEAroiaraeMoe NPsSIMOJIMHEHHOE JBIKCHHWE BOJNHOBOW W-¢(yHKIMH
3JIEKTPOHOB B “TOTCHIMANBHOW siMe”. BO3MOXHO, UMCHHO STH TPEACTABICHHS CIyXKaT
OCHOBOH Il UCKaXKEHHOW TEOpHUM 3JEKTPUUECKOro ToKa. J[BMXKEHME 4acTHUI] MHUKpOMHpaA
no monenu M. Bopa onuceiBaercst 3akoHaMK HenHepuuaibHO# cuctemsl otcyera (HUCO),
OTIMYAIOIIUMUCS OT 3aKOHOB KJIacCHYecKOol MexaHUKu HpIOTOHA, 4TO, K COXKalEHUIO, HE
YUUTBIBACTCS, B TOM UHUCJIE U B KBAHTOBO-MEXAHUYECKOH TEOpHUH.

ITosToMy, HecMOTps Ha M3SIIECTBO MaTeMaTHYeCKHMX IOCTPOSHHH M KBaHTOBO-
MEXaHU4eCKoe 00OCHOBAaHWE, 30HHAS TEOPHs SIBISETCS CXOJIACTUYECKOM, OTOPBAHHOW OT
JIEeWCTBUTENHHOCTH. DHEprus PepMH, KaK U paclpeeIeHIe MICKTPOHOB MO CTAMOHAPHBIM
COCTOSIHASIM B COOTBETCTBHM cO cratuctukoid @epmu-/upaka omnpenenseTcss TOJIBKO
0715 HeB3aUMOOeCBYIOWUX Gepmuonos. IIpn 3TOM MIPE/ICTABIICHUE 0
HEB3aMMOACHCTBYIOIMX  (pepMHOHAX  KaK  JJIEKTPOHHOM  Tasze,  IPOTHBOPEUYHT
JEWCTBUTENILHOCTH U COBEPIICHHO HE 00OCHOBAHO.

Cunraercs, 4To yOEIUTENIbHOE OKCIEPUMEHTAJIBHOE JOKA3aTeNbCTBO IOSIBICHUS
AIIEKTPUUYECKOTO TOKA 38 CUET «C80000HBIX INEKMPOHOE)» B METaILIaX TOJIy4eHO B onbITax b.
Crioapta u P. Tonmena (1916r.) [5]. B JeHCTBUTENBHOCTH TPAKTOBKA ITHX
SKCIIEPUMEHTANBHBIX «O0oKasamenbcme» OHIMOOUYHA M HaumBHA. Kak u3BecTHO, CyTh
OTIBITOB 3aKJIIOYANach B TOM, YTO HOCJE PE3KOr0 TOPMOXKEHHS Bpalaronieiicss KaTyImKy ¢
MPOBOAOM, KOHIIBI KOTOPOTO OBIIM IOAKITIOUEHBl K TalbBaHOMETPY, TallbBAHOMETP
perucCTpUpoBal MMITyJbC TOKa. CumTaercs, 4TO CBOOOAHBIE 3JIEKTPOHBI B MeETalUIE,
MOJUUHSACH 3aKOHAM MeXaHWKH HpIoTOHa, Mociie TOPMOXKEHHUS MPOIOIDKAIN JABUTaThCS
0 WHEePUIUH, 9TO M (PHUKCHPOBAIOCH KaK JJIEKTpHUUecKHd TOoK [6]. OgHako Hamudue
«Cc680000HbIX» DIIEKTPOHOB B METAJIIAX, KaK ITOKa3aHO BHIIIE, HE 0gHO3HauHO. K Tomy xe,
CWJIBI WHEpUWHM (U1  3JIEKTPOHOB) PAaBHO3ZHAYHBIE  «CUNAM  2PABUMAYUOHHO20
npumsoicenuss  cocmasasiom ecezo 1/4.17+1 0% wacmo om cun 2NIEKMPULECKO20
szaumooeticmeusny (deitaman u np., 1977) [7, c. 138].

Bcero suib B 10% paz cumbl aneKTpHYecKie CHIbHEE CHIT HHEPIHH! — BIICUATIAIONIHI
aprymenT P. HeiimaHa, KOTOpBIM HE OCTaBIIeT HAJEXk /1 HA BO3MOKHOCTh HAWTH 3JIEKTPOHBI
CBOOOTHBIMH, JIETKO MOJBEPKEHHBIM CHJIAM WHEPIUH U TATOTeHHs. V3HadanbHO B OMBITAX
Tonmena - CTroapTa BOIPOC O TOM, KakoBa NMPHpOJa 3JIEKTPUYECKOTO TOKAa BOBCE M HE
CTOSUI, APYTHX BApUAHTOB IIOMIMO 3JIEKTPOHOB U HE MPEIyCMaTPUBAIIOCh, UTO YOCAUTEIBHO
CIIElyeT W3 CIEAYIOLIETO 3aMeuaHus: «Mcxo0a u3 npedcmagienuii 00 91eKmpoHAx
nposooumocmu  Kak o 2aze c80000HbIx uyacmuy, ToameH 6bIYUCIUL KOAUHECBO
anekmpuyecmea, npoweowee no yenu. HAcno, umo eciu Ovl dNEKMPOHLL ObLIU IHCECMKO
CBA3AHBL C UOHAMU, M. €. OBULATUCH Obl C MOU Jice CKOPOCMbIO, YMO U UOHbL, MOK 6 Yenu u
He 603HUK 6b1» [8].

B macrosmiei Hamel ctatbe, aHANM3UPYS H3BECTHBIE PaOOTHI C KATOAHBIMU Jy4aMHU B
AIIEKTPOHHO-ITy4eBOH TpyOKe, paboTel 1o (oTo3(h(deKTy, TePMOIEKTPOHHON 3IMHCCHH,
CTaTUYECKOMY 3JIEKTPUYIECTBY, TOIUIMBHBIX M TaJIbBAHUYECKUX AJIEMEHTAaX M, OCHOBHIBASICH
Ha HanboJsee JOCTOBEPHBIX M HEIIPOTHUBOPEUMBBIX (PaKTax, a TAKXKE HA MPEIABIAYIINX HAIIHX
HCCIIETOBAaHMAX, TaeTCS HOBOE MPEACTaBICHUE O MPUPOJIE INEKTPHUECKOTO TOKA, OTINIHOE
oT yctosBierocs. Jlyiss 000CHOBaHMS CIETaHHBIX HETPATWIIMOHHBIX BBIBOJIOB B paboTy
JIOTIOJTHUTENBHO BIJIFOYEHBI TaKUE paHee PAaCCMOTPEHHbIE HaMM BOIPOCHI, KaKk MpUpona
«3apsizia MJIEKTPOHAY U NPUPOJa XUMHUYECKOH (KOBAIICHTHOMN) CBSI3H.
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1. IIpupona xoBaJeHTHOM CBA3H U MHOTOJIMKHI 3JIEKTPOH.

[IpencraBnennst 00 3JIEKTPUYECKOM TOKE KaK HANpaBISHHOM JBW)KECHHU DJICKTPOHOB B
METAJUINYECKOl pelleTKe HepaspbIBHO CBS3aHO C Teopueil Teeproro tena. OCHOBHOM
HEpeIIeHHBIH BONPOC 3/1€Ch OCTAE€TCSA B TOM, YeM M KaKUMH CHJIAMHU YAEPKUBAIOTCA spa
atomMoB? UYeM? MOHATHO, OJJIEKTPOHaMH, HO B TakOM cIy4ae KaK «OTpPHUIATEIbHO
3apsDKEHHBICY» MHKPOYACTHUIIBI, OTTAJIKMBAIOIIKE IPYr APYyra, MNPOU3BOAAT CLEMJICHUE,
yIepXKUBaHHE, «IIEMEHTHpOBaHME aroMoB»? KakoBa mnpupoma MeTaIMYECKOH CBS3H,
CBSI3M MEXKAY aTOMaMH MeTajlla, sapa KOTOPBIX pAacHoNaraloTcs B Y3JaX KpHUCTaiia,
00pa3yst METAIUTMYECKYI0 KPUCTAJUIMICCKYIO PEIIETKY?

B ocHOBe MeTATHMYECKOH CBSI3M JEXKHT «000Oujecmenenue GHEUWHUX BaleHMHbIX
9NEKMPOHOS, «YEeMEHMUPYIOWUX» amomvly. B 3TOM MeTamnandeckas CBsI3b AHAJIOTHYHA
XUMHMYECKOH — TOMEOMNOJIIPHOM WU «KosanenmHoliy, (T€PMUH, KOTOPBIA BIEpBBIE
BBesIEH JIsurMiopoM B 1919 roay). Kak oOpasyercst koBajieHTHasl CBS3b HapOil JIEKTPOHOB
o0bsCHsIeTCsT OOBIYHO [UISl YIPOLICHWS HA TPHMEpEe CBSI3M MOJEKYJbl Bojopona: «llpu
coOnudiceHuu  08yX amomo8 6000p00a NPOUCXOOUm HEPEKPLIGAHUE UX IJIeKMPOHHBIX
opbumanei, npuuem 31eKmMPOHbl HA SMUX OPOUMANAX 00LEOUHAIOMCA 6 Napy, KOmopas
npuHaoaexcum oboum amomam. B pesyromame obobujecmenenusn 21eKmponos oopasyemcs
3anonnennbld dHepeemuyeckuti yposens. Ceazb Modicem o6pazoeamvcsa 6 mom ciyuae, ecu
UX CYMMApHAs SHepeus. HA HOBOM Ypo8He Oyoem MeHbule, YeM 6 NepBOHAYANbHOM
cocmosnuu. IInomnocms ompuyamensHo 3apadceHHo20 00beOUHeHH020 001aKa npu dMom
CMAaHOBUMCST  NOBBLIUWEHHOU, NOGLIWEHHAA NIAOMHOCHb  IIEKMPOHHO20 3aApAda 6
MENCLAOEPHOM NPOCMPAHCIGE U  NPUBOOUM K 603HUKHOBEHUIO CUN  NPUMAICEHUS,
00YCNI08IEHHBIX 21A6HBIM 00PA30M PE3OHAHCOM 08YX DNEKIPOHO8 MENCOY 08YMs A0PAMUY
[9, ctp. 30, 33] (JI. [laynuur, 1947). Kpome pesonarca, HONOTHUTEIBHO SHEPTHUIO CBSI3H
aBTOP OOBACHSIET «CAOJCHBIM 63AUMOOELUCEUEM, KOMOpOoe Mbl 0X6AMbIEAEM MEPMUHOM
oeghopmayusy.

[TpuBeneHHbIE OOBSCHEHNSI HE BHOCAT SICHOCTH M HE JJAIOT OTBETA HA MHOT'HE BONPOCHI:

1) mouemy e JBa 3JEKTPOHHBIX OOJylaka, o0a Hecyllue OTpHLATENbHBIC 3apsibl, HE
OTTAJIKMBAIOTCSI, @ IEPEKPHIBAIOTCS M YIIJIOTHSIIOTCA?

2) KaK#e CHIIbI KIIEMEHTHPYIOT» aTOMBI?

3) xakoBa (uznuecKas MOJENb Ipoliecca pe3oHanca u fedopmannu?

4) xak ¥ oueMy 00pa3yeTcs «IIOBBIIICHHAS IUIOTHOCTh JJIEKTPUYECKOTo 3apsiia»? u T.1.

OnHako, B IaHHOM CITydae, KaK, K COXaJeHHI0, OOLIETIPUHATO, UCCIIea0Bajcs IpoIiecc,
abcTparupysch OoT ero (M3MUYECKOH CYIIHOCTH, OTKa3aBLIMCh OT HaNIAHBIX Mojeneid. U
TOraa coBpeMeHHbIe (Gu3uku, mo cioBaMm JIJI., oObIYHO He 0€3 MOMOIINM KBaHTOBOM
MEXaHUKU, «CNOCOOHbI NOHAMb MO, 4e20 OHU He Mo2ym cebe npeocmasumby. VIMEHHO Taxk,
¢ no3uuuu KBaHTOBOM MexaHuku @. Jlonmon u B. Deiitiep nmanu nepBoe omnucaHue
KOBQJICHTHOH CBSI3M AJI MOJeKyisl Bojgopona (1927 r.) [10, 11]. Tem He mMeHee, mo3xke B
HEKOTOpBIX paboTax OBUIa MpEVIOKEeHa MOJENb DJJIEKTPOHA, C IOMOIIBIO KOTOPOit
BO3MOXKHO OOBSICHUTH NPHUPOAY KOBAJIEHTHOH CBSA3M C APYrod, (EeHOMEHOJOTHIECKOH
cropoHnsl [12, 13].

IIpennaraemMass HaMu MOJIENIb HECKOJIBKO OTJIMYAETCA OT CYIIECTBOBABIIMX PAaHEE TEM,
YTO B HEH, IPU pacCMOTPEHUH (HU3MUYECKOH CYIIHOCTH «3apsAod 21eKMPOHA», YIUTHIBAIOTCS
TpeOOBaHUS «CTaOMIBLHOCTH» YacTHIBI 32 CUET MPUMEHEHHMs «rapbl BpameHui» [14, 15].
Hamm Oyner mokasano nanee B 3TOH paboOTe, YTO OTPHLATEIBHBIH 3apsiyl 3JIEKTpPOHA
«MUHYC» WU «ILTIOC» HE UMEIOT (PU3WIECKOTO CMBICHA, a €CTh CJIECTBHE HAOJI0TaeMBIX
CWJI IPUTSDKEHHS ¥ OTTAJIKABAHUSL.

Takas ¢Qusndeckas MOJenb DSJIEKTPOHA, OTBEYAIOIIAs BCEM HAONIOAaeMBIM  €ro
CBOWCTBaM, BKIIOYAET B ce0s d6e napwl epaujenuil: OJHA, ONPEILIIAIONIas CIIMH MIEKTPOHA
C BpalIaTeNbHBIMH JABIKEHHAMH (@;=—®,;) BOKpYr oceil Z;—Z, TpOU3BOIHHOTO
HaIpaBJIEHUs, BTOpas 1apa, — BOKPYI KOOPAUHATHBIX Ocel Z3-Z4 C apoil BpalleHU (w;=—
0y (UKCUPYEeMOTo HampaBiIeHHs, ONpelelsiomas «3aps» 4JacTuubl. [lomguepkHem, 4TO
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HMCHHO napHoe epauienue 10 3aKOHaAM TeOpeTI/I‘ICCKOﬁ MEXaHHUKH o0oO0ecleunBaeT
CTa0UIBLHOCTh Bpallaronierocs Tejia uin BUXps Cpeasbl.

Puc.2. Moodenv anexmpona.

Crenytolee opboumanbroe TATOE BpallaTelIbHOE BIKEHUE (5 COBEPILACT 3JICKTPOH B
COCTaBC sAlpa, KOMIICHCUPYSA CUITY IMPUTAKCHHUA, HO COXpaHsasA IpPHU 3TOM CIIMHOBOC H
«3apsAI0BOE» BpAIlCHUS MEPICHANKYISIPHO IUIOCKOCTH OpOWTHL. BceiencTtBue Takoro
XapakTepa ABIKCHHS OTMEYACTCsl Pa3MBITast TPASKTOPHUS TOPOUAaIbHOTO BHaa. CKOPOCTh U
pamnuyc TMOCIETHETO opOumanbHo20 BpPAIIaTEIFHOTO ABIDKCHHS DJICKTPOHA, B OTIHYHE OT
MPEIBIAYIIAX YETBIPEX, MOXKET H3MCHSATHCS IMOPIMSIMH, KBaHTaMH IPH BCEX BHEUTHHUX
CHIIOBBIX BO3ACHUCTBUSIX, B TOM YHCJIE IPU U3MEHEHHUH TeMIepaTypsbl, 4to otMetwit H. Bop.

BaxHRIM MOMEHTOM B 3TOH MOJIENH SBJSIETCS TO, YTO MPH COMIDKEHIH aTOMOB YTJIOBBIC
opOumanbHble CKOPOCTH BHXpEH s OKa3bIBAIOTCS COHANPAGIEHbl, 6 MO 8pems KaK
HaPAaBIICHUS «3aPs1008bIX» YTIOBBIX CKOPOCTEH BpallleHUH (4 YIEKTPOHOB OJM3KUX OpOUT
npomueononoxicnot!

Puc.3. Kosanenmnas (31eKkmpoHHas) cés3b 08yX amomos 6000pood.

Bnaronapst sToMy JNnHEHHBIE CKOPOCTH OpOMTAaJBHOTO BpaIIEHHs, 00YCIIaBIMBAOIIHE
MarHUTHBIE CHUJIbI, HAIIPABJIEHBI IPOTUBOION0XKHO U BBI3BIBAIOT OTTAIKUBaHUE IBYX SAAEP, B
TO BpeMs KaK JJICKTPUUECKHE CHIIbI, 00YCIOBIEHHBIE CKOPOCTBIO U4 (MIPU 3TOM U4 >> Us),
BBI3BIBAIOT UX MpuTsKeHne (puc. 3). Tak oGecrieunBaeTcst CBA3b ABYX OPOUT IO AIIEKTPOH-
MO3UTPOHHOMY TPHUHIMITY, Ha3BaHHYIO KOBaJeHTHOH. boiee mompoOHO MexaHW3M
MPUTSHKEHUA-OTTATIKUBAHHAS «3aPsDKEHHBIX YaCTHID) pacCMaTPHUBAJICS HaMu B paborax [14,
15] u mp.

JlonoNHUTENEHO OTMETHM, YTO, KaK CIEAyeT M3 INpUBeleHHOW moxenu (puc.3), cBs3b
MEXJIy AaToMaMHM HOCUT HE€ [IOCTOSHHBIM XapakTep, a BPEMEHHOH, WMIYJIbCHO-
JUHAMHYECKUH, OOYCIIOBJIEHHBI CKOPOCTBIO BpAIlCHHs OJJIEKTPOHOB HA OpOMTax W
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pa3mepamu camux opouT. /st aTOMOB OTHUX U TeX ke 31eMeHToB (ra3oB H,, Clp, Oy, Nj...)
— XMMUUECKasl CBS3b paBHO3HAYHA JUIsl JIIOOOTO M3 IBYX aTOMOB, YHCTO KOBaJIeHTHas. B To
JKE BpeMsl B COCAMHEHHSX ¢ pasHbiMu aromamu, Takumu kak HCI, NaCl, KOH u T. 1., y
KOTOPBIX Pa3Mepbl OPOUT AIIEKTPOHOB Pa3HbIE, OTHOCHTEILHOE BPEMSI «y Iep KaHHs» OHOTO
aToMa JJIEKTPOHAMH JPYroro OTHOCHTENIBHO IIEPHOJIOB HMX OOpalleHHs pa3jiiuHO. DTO
CO3/1a€T BHAMMOCTh NOJSAPU3AaUUN WIH «MOHHM3ALUW» CBS3H, NIPH 3TOM, TEM HE MEHEE,
3JIEKTPOHBI OCTAIOTCS HA CBOUX MECTaxX, HUKOTJa HE TEPSIOTCS OIHUMH MU IIPHOOPETAIOTCS
JpyruMu atomamu. [lo HamieMy MHEHHIO, NMEHHO 3THM MOXKHO OOOCHOBAaTh BBIBOJEI
aBTOpa O «J9aCTUYHO-MOHHOM, JHIIb Ha 17% noHHOM XapakTepe cBsizu B HCI» [11, c. 245].

HacraBuuk P. ®elinmana J[>)xoH Yuuiep cuuTai, 4To MO3UTPOHBI - 3TO TE )K€ IEKTPOHBI,
“nymewecmayrowue 8o epemenu”. Takylo MOIENb OJHO3ICKTpOHHOW Bcenmennoit JoH
VYunep obpucopan Puuapny delimaHy, H3IT0KUBIIEMY 3TH uaeu B padote [16]. [To Hameit
MOJIENIU 3NIEKTPOHY HET He0OXOAMMOCTHU ITyTEHIECTBOBATh BO BPEMEHHU I NPEBPAICHUS B
MO3UTPOH,  JAOCTaTOYHO  «U3MEHUTh MPOCTPAHCTBO» M  PacCMOTPETb €ro ¢
MPOTUBOIOJIOXKHOIO Mojtoca (puc.2.), NuOO paccMOTPeTh 3MEKTPOH B JHAMETPaIbHO
MPOTHBOIOJIOXKHBIX TOYKaX OpOUTHI (pHC. 3).

Ipunyun Ilaynu 3ampemaer OJHOBPEMEHHOE COCYIIECTBOBAaHHE B aToMe IBYX
3JIEKTPOHOB, HAXOAAMINXCSA B OJHOM M TOM )K€ KBaHTOBOM COCTOSIHHHM (TO €CTh MMEIOIINX
OJIMHAKOBBIH HaOOp BCEX UYEThIpeX KBAHTOBBIX umceln). Bompoc nouemy nelicTByer 3amper
Ilaynun u nouemy KOBaJlEHTHas CBSI3b BO3MOXKHA TONIBKO NPU AHMUNAPATNIENbHBIX CHUHAX
BaJICHTHBIX JJIEKTPOHOB — COBPEMEHHAs HayKa HE pacCMaTpUBAET, UMEs HAa HEr0 OTBET:
TakoB 3aKkoH [Ipupozpsl. A OTBET OYEBHICH — NPH NapaIeIbHbIX CIIHHAX JBYX 2JIEKTPOHOB
Oyzner HaOMIONATHCS MOJTHAST AaHHUTWIIALIUS JICKTPOH - «IIO3UTPOHHBIX» Iap, MOATBEPKIas
UX peajibHOCTh B COOJIIOIeHNH NprHIHna [laym.

2. Yro xe orkpbla k. ToMcon B kaToaHbIX Jydax? 3oHHasi Teopus M (pusuka
TBepIOro Tejaa.

B MeramnnueckoM KpHCTayule CBS3b MEXJIY aTOMaMH II0JJo0Ha TOMy, Kak »3Ta
KOB&JICHTHAs CBS3b 00BEIMHSET aTOMBI BO BCEX APYIHX KpPHCTAIaX TBEPABIX Tel (aimas,
rpadutr, KOpPYyHA, KBapuwr...). OHAKO A7 METAUIOB NP 3TOM OBIJIO  CAEIAaHO
NPEATNONIOKEHHE O Crenu(pUIHOCTH MeTamndeckoi cBs3u. [lpeanokeHHas TUmoTesa
3aKII0Yaach B TOM, YTO «LEMEHTHPYIOLINE) 3JIEKTPOHBI HE JIOKATU3YIOTCS BOJIM3M CBOMX
aTOMOB, a 0000IIECTBIAIOTCS U CBOOOAHO MEPEMEIAOTCsl BHYTPH BCEH pemeTku, o0pasys
«O@IEKTPOHHBIN ra3». CTpyKTypa TBEpAOro Tella NMPH 3TOM TEM HE MEHEe COXpaHAETCs.
Kakne skcmepumeHTanbHble (JaKThl MOTJIHM IIOCHYXHTh OCHOBAaHHEM WM IIOITBEPAUTH
Takoe mnpeanonoxeHne? Cpeaw CHJI KOBWICHTHOW CBS3M WX HE HaXOJUTCA. OITO
MPENoNoKeHHe OBIIO CIENaHO BBIHYXKICHHO C €JMHCTBEHHOH IIeNbI0 — OOOCHOBATh
MPUPOAY DIEKTPUYECKOTO TOKAa B METajulaX HAIPAaBICHHBIM IBIDKEHHEM 3apsDKEHHBIX
YJaCTHI] — 3JIEKTPOHOB.

ITpakTudecku B To xe BpeMs (1897 T.) «OTKPBITHEY» 21eKMPOHHOU NPUPOOLL KAMOOHbIX
ayueni  yrBepawio JIx. ToMcoHa COaBTOPOM TEOPHH «IIEKMPUUECKO20 MOKA KAK
HANPABIEHHO20 OBUNCEHUSL INEKMPUUECKUX 3apsaios — 2aekmponos». K ToMy BpeMeHH
JIICKyCCHUsl O TIPUPOJIE KaTOJIHBIX JIydeil B 3JIEKTPOHHO-Ty4deBoi TpyOke (DJIT) mpunsna
OCTpBIIl XapakTep MeXJIy BUIHBIMM YYEHBIMH HEMELKOH M aHTTIHICKON HayuHBIX IIKOJL
Omukn lonpamreitn, Tepn, BuaemanH mnpennonaranu, 4YTO KaTOAHBIE JIydd — 3TO
3JIEKTPOMArHUTHBIE BOJIHBI, B TO BpeMs Kak aHMIMHCKHE (DU3UKH NPUIEPKUBAINCH APYTOH
touku 3peHus. Tak, Kpykc u Apryp Lllycrep paccmarpuBamm KaTOAHBIE JIydH KaK ITOTOK
MOJICKYJl Ta3a, 3aloJHSAIONIEr0o TPYyOKy M MONYYHBIINX OTPUIATEIBHBIN 3apsn NpH
CTOJIKHOBEHHH C KaTOJO0M TPYOKH.
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2rpan

Karywim MNyuoK B OTGYTCTEHE
TOKA B KATYLIKAX

MnacTuxs
KoHpeHearopa

MNy4oK B OTCYTGTEME
HENPAXEHNA
Ha KOHOeHcaTope  Mywox Fy=Fg

MVIETOMHNK BRCOKONO
HaNPAKEHUA
Electrometer
a) 6)

Puc.4. Dnexmponno-nyuesvie mpyoxu (QJIT) Joc. Tomcona.

OKOHYATETHHO CIIOp OBUT peIleH MPU3HAHUEM «OTKPBITHI» 3NeKTpoHa K. ToMcoHOM.
B paspsimHON TpyOKe, 3allONIHEHHOH Ta3oM IpH CHIIBHOM DPa3peKCHUH, BCTABJICHBI IBA
3JeKTpoda, aHOA A ¢ oTBepcTHeM W Topsumii karon K. Orta wacte TpyOkw, Ha3bpIBacMas
SNEKTPOHHON nywKoil, cO3AaBaia TOHKHHA ITy4OK C JOCTATOYHO OOJBIION KHHETHYEeCKOH
SHepruei «xopmyckym». k. TOMCOH mccineoBan KaToIHbBIC Y9 KaK B MAaTHATHOM, TakK U
B DJIEKTPUYECKOM IOJie MO (uyopecleHnnn d3kpaHa (puc. 4a). OH OOHapyXWj, dYTO
HE3aBHCHMO OT MaTepHalia aHOJa M ra3a B COCy/e OTKJIIOHEHHE JTy4yell ObLTO OJMHAKOBHIM.
JononaurenbHo TOMCOH cHelMalbHO CKOHCTpyHpoBan B TpyOke Kpykca Bmamu ot
OpsSMOro TYTH KaTOIHBIX JIyded syekTpockom (puc. 40), Kak HageXHbIH Mpudop s
OTIpeJIeNIeHUs] 3apsiia 4acTUll. BBUIO OTMEYEHO, YTO AJIEKTPOCKOIN PETUCTPUPOBAT 3apsij
TOJIBKO TOT/Ia, KOT/Ia Ha HErO HAIPaBJISLICS KaTOMHBIHN JTyd C TIOMOIIBIO MarHUTA.

[pursito, uto TOMCOH ¢ MOMOINBIO CBOMX TPYyOOK W3MEpWIT YACTBHBIN 3apsn e/m
OTJENBHBIX YACTHI[ KaTOMHBIX Jydel. s sToro HaOmIOHanoch, Kak HarpeBaeTcs OT WX
yIapoB 3KpaH, KOTOPOMY IepelaBajiach BCS KHHETHYECKas SHEPTHsl KOPIYCKYNI B BHIE
Teruia. B pe3ynbraTe OMBITOB IONyYEHO, YTO 3HAUCHUS €/M HECKONBKO pa3iudanucy O/
PasHblX 2a308, HanoaHawwux mpyoxy. [17]. VI3 3TUX pe3ynsTaToB HENb3s OBLIO CHENaTh
BBIBOJ O 3apsfe MJIM Macce ‘“‘JacTHIl’, HO TeM HE MEHEE 3TH «KOPITYCKYJIB» COBPEMEHHUKH
ToMcoHa yxe depe3 1Ba-TpH IoJla CTAIN HA3bI8AMb dJIeKMPOHAMU.

IMatHagmate ner cmycts P.O. MwmwmkeHoM ObUIM TIPOBENEHBI 0Oolee TOUYHBIE
KJTACCUYECKHE OMBITHI IO U3MEPEHUIO 3apsijia SJIEKTPOHA HA HAMIEKTPU30BAHHBIX TPEHUEM O
BO3JIlyX MHUKpPOKAIUIX Maciia, a Takke Ha HWOHax BO3AyXa, HOHU3UPOBAHHBIX
yIbTpadUOJCTOBBIM H3JTyueHHEM. JIeHCTBUTEIBHO, MNPHUPOJA «3apsia» KOPIYCKYd B
KaTOAHBIX JTydyax ToOMCOHa U Karellb Macjia Npu JIEKTPOCTATUIECKOM TPEHUH O BO3JLyX WU
npu Y®-o0nydyeHuu, — onHa U Ta kxe. OmHaKo, Kak OyIeT pacCMOTPEHO B CIEAYHOIICH
YacTH, MpH JJeKTpu3anuu win Y D-001ydeHuH BO3IyXa «3apsmg» OOYCIOBIICH NTAIIEKO HE
nproOpeTeHreM-TIoTepell  AMeKTpoHOB. ClernaeM W HEKOTOpBIE JPYTrUe 3aMEYaHus 10
onbitam J>x. TomcoHa.

Bo-nepBbIX, BO3HUKAET BOIPOC, K@K OTPULATEILHO 3apSDKEHHBIM 3JIEKTPOH MOXKET
MPOUTH Yepe3 OTBEPCTHE MHUMO TIOJIOKUTENBHO 3apsOKEHHOTO 10 KHIJIOBOJBT aHoma?
ITouemy Ha aHOJEe HE 3aMBIKAeTCS OJJIGKTPUYECKAss IeMb W D3JIEKTPUYECKOoe ToJe
MOJIOKUTEBHO 3apsHDKEHHOTO aHOZa MO BCEM MpPaBHIIAM JJIEKTPOTEXHWKH HE yACPKHBAET
OTPUIATENILHO 3apsHKEHHBIC YaCTUIIBI?

Bo-BTopbIx, /I>)x. TOMCOHOM TpH pacueTe yAeabHOTO 3apsaa e/m ONpeaesi CKOPOCTh U
3JIEKTPOHA W3 PAaBEHCTBA KMHETUYECKOU IHEPTH mv’/2 ero anexTpuueckoit anepruu eU. Ho
JALHCHINUE OMBITHI IOKa3alld, 4YTO 3]eCh PAaBCHCTBO HE COONIOMACTCA, W HAa 3TOM
HEPAaBEHCTBE IIOCTPOEHA BCS TEOpPUS OTHOCUTENbHOCTH A. DiiHmTeiHa. JloctaTouHo
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CPABHUTH SKCIEPHMEHTAILHO HOIYYeHHYIO KpuByio-1: (vc)’=f (U, M5B) 1 TeOpeTHuecKyI0-
2, mpeAcTaBieHHbIX Ha puc.5 [14,18]. W3 pucyHka BHIHO, YTO SKCIEpUMEHTANbHAs KpUBas
1 oTrpaxkaeT npyryro 3aKOHOMEPHOCTb, SIBHO HE 3aKOHOMEPHOCTh KJIACCHYECKOH MEXaHWKU
E=mv’/2 (xpuBas (2) - kpusas 2 (mv’/2 # eU) me coenadaem c >KCnepumenmanbHoll
Kpueoi- 1).

I
|
\\2
(V/c) e e e o e =
= _I _ e -—_:,.-—-""'—”-—r_—_-_
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2 5 B SIS
.7
o 3
/ 1
T / (v/a)? (w/c)®
0.50 - jI — | —d. E[M3g) E/myc’ akc{ép. Pacu/écTH. — —
{ 0,5 1 0,752 | 0,487
17 1,0 2 0,828 | 0,720
ozs |/ 1.5 3 0.922| 0.833
4,5 9 0,974 | 0,974
i \ I - : T T \
L — , -
o] 2 4 5] 8 E/myc?

Puc.5. 3asucumocms omuocumensroii ckopocmu (v/c)’ om nanpsocennocmu U snekmpuyeckozo nons
JUHELIHO20 YCKOpUmens (OMHOCUmMenbHoOU Kunemuyeckol snepauu muxpovacmuyst E,, M>B): 1)
9KCnepumenmanvhvle Oanuvle pabomul B. Bepmossu [18], 2) eviuucaennvie no ghopmyne kiaccuueckoul
Mmexanuxu. 3) meopemuyecku gviuucienuvle no ypasteruio CTO [14].

B-Tperbux, nony4eHHble pa3IMYHbIC 3HAUCHHS €/M /I Pa3HbIX ra30B, HAMOJHSIIOIINX
TpYOKY, — 3TO CBHJIETEIBCTBO SIBHO HE B TIOJIB3Y JICKTPOHHO MPUPOJIBI KATOIHBIX JIyUYeH.

B-4eTBepTHIX, 110 MOKA3aHHUSAM 3JIEKTPOCKOIA HUKAK HEBO3MOXHO ONPEIEIUTh IPUPOAY
KaTOAHBIX JIy4eH, Tak Kak, KaK II0OKa3aHO Jajee B 4.3, 3JIEKTPOCKON pearupyer M Ha
3NIEKTPUYECKHE, U HE MArHUTHBIE TIOJIS.

Kpome ormeuennbix 3ameuanuii k pabore JIx. Tomcona, paccMoTpuM mozapoOHee
Jpyrue BONPOCH, HMEIOIIME NPUHIUIAAIBHBIN XapakTep W 3aTparuBaollfe 3Ty XKe
npobiemy.

3. Craruueckoe 3J1eKTPHYECTBO

IIpy conpUKOCHOBEHUM U TPEHUHU ABYX TEJI APYT O APYra, IPU pa3pblBe KOHTAKTa MEXKIY
HUMH WIH Opu AeopManui MaTepuajoB BO3HHKAET CTaTHYECKOe 3IeKTpuuecTBo. Ilo
COBPEMEHHBIM TIPE/ICTABICHUSM CTAaTHYECKOE 3JIEKTPHUECTBO CBS3aHO C MOSBICHHEM,
COXpaHEHHEM U TIepepacpeielIeHHEM CBOOOIHBIX MIEKTPUUECKHX 3apsiioB Mexxay Teu [19].
IIpn Takux mpoueccax BO3HMKHOBEHMS M HAKOIUICHHS JJIEKTPUUSCKHX 3apsiioB B
Mmarepuase, Ha3bIBaGMBIX  OJJIEKTpU3alMeldl, BO3HMKaeT  JucOajaHC  3apsioB W
Pa3sHOCTh IEKTPUYECKUX MOTECHIMAJIOB Ha pA3IMYHBIX HOBEPXHOCTSX, YTO CO3/AeT
BO3MOKHOCTb IIPOTEKAHUS 3JIEKTPUIECKOTO TOKA.
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Puc.6. Obpaszosanue cmamuueckoeo snekmpuuecmsa: 1-2 npu mpenuu 08yx men, 3—nocnedyoujem
paspuiée KOHMAKMOS, 4—d1eKmpu3ayus 8 HUNCHeM meine, 00YCIL08IEeHHAA CIMAMUYeCKOl UHOYKYuell
(na paccmosinuu) [19].

[lonTBepkneHHEM TOABICHUS Ha TPYLUIUXCS TOBEPXHOCTSX 3JIEKTPOHOB  IIPU
3NEKTPU3AINH CIyKaT MOKa3aHUs 3IeKTpockona. Kak oTMedanoch, MoJOOHBIMH OTIBITAMHE C
KaTOOHBIMH TydamMu TomcoHa W Heckonbko Oomee pamammu JK. Ileppena (1895) mo
OTKJIOHEHHUIO CTPENIOK B JIJIEKTPOCKOTE «IOKa3bIBAJIaCh) MAaTEpPHAIbHAS OJ1eKMPOHHAS
npupoaa kaToauelx jyued [19, 20]. OpHako, KaTOgHbIE JIydd HECYT U MAarHUTHYIO
COCTaBIAIOLIYI0, Ha KOTOPYIO 3JEKTPOCKOI pearupyer C paBHOM CWIJIOH, 4YTO U Ha
aneKTpuueckyo. Kpome Toro, BbI3BIBACT OOJBIIOE COMHEHHE YIUBHUTENbHAs JIEIKOCTh
3JIEKTPOHOB MOKMIATh CBOU sJIpa JUAJIEKTPUYECKOr0 MaTepualia U MepexXoquTh B JIpyroit
JaIeKTpuK. CornacHO 30HHOW TEOPHM TaKHe MEepexobl AOIMYCTHMBI JUIsI METaIIOB (pHC.
1), HO AN JMAPNEKTPUKOB HAJIMYME «3aIpELICHHOW» 30HBI JeJNaeT, Ka3aloch Obl,
VOUBUMENbHYIO NOOBUNCHOCIL  INEKMPOHOS Heeo3modcHol. K ToMy ke, Kak yxe
0TMEYaJIoCh, MEKTPOCTATUIECKHE CHIIBI IS 3JIEKTPOHOB B MMJIMOHBI Pa3 MPEBOCXOJST
TpaBUTAIMOHHBIE (CHIIBI TPEHUS HE OOJIbIIE IPAaBUTAIIMOHHBIX) M HUKAK HE CIIOCOOCTBYIOT
CBOOOIHOMY HEPEMEIIEHHIO 3JIEKTPOHOB.

Eme onHuM oOIpoBep)KeHHEM CYIIECTBYIOUIEH 3JIEKTPOHHON MPUPOJBI 3NEKTPU3AINN
CJIy’KaT OIBITBl C MarHUTHOHM cTpenkoil. MaramTHas cTpenka KoMmaca, HE pearupys, Kak
NPU3HAHO, Ha HEMOJBIDKHBIE 3apsipl, NpU CONKCHHHM C HadJIEKTPU30BAHHBIMU
MarepuanaMud BAPYT HAYUHAem OMKIOHAMbLCA, CEUOEMEeNbCmEYs He CMOJbKO 00
9NEKMPOHHOU, CKOILKO O MASHUMHOU NPUPOOe CMamuyecko2o d1eKmpuiecmea.

4. ®oT03(pdeKT U TEPMOIMUCCHS

[Tpu BHemHeM GoTodddekTe moj IecTBIEM 3JIEKTPOMArHUTHBIX H3y4eHH ((POTOHOB)
U3 BEILECTBA GbLICMAion, KaK IPENIoNaracTcsi, 3JIeKTPOHBl U 00pa3yloT BO BHEIIHEM
AIIEKTPUUYECKOM M0JI€ DIIEKTPHUYECKUH TOK, Ha3bIBaEMBIH pomomoxom. B cooTBeTcTBHU C
3aKOHOM COXPaHEHHMsSI SHEPTUH W3 TPEUIOKEHHOT0 DHHIITEHHOM 00BsSCHEHUs 3-ro 3aKoHa
¢doroadpdexra CroneroBa CIEAYET, UTO i KAIHCOO20 BEUjecmed Cyuecmsyem epaHuunas
yacmoma ceema, Huvice KOmopou homospgexm ne HabIOOaemcs:

hv = E g + mo’/2 (3)

rae E,,.=h(c/J) —Ttax Ha3zpiBaeMas DdHEPrUs BbIXOJa, MHUHUMAIbHAs 3JHEPrus,
HeoOXomumas Juis  yJAJeHWs DJIEKTPOHAa W3  BEIeCTBa), mu’/2—MaKCUMaJIbHAs
KHHETUYECKash DHEPTUsl BBUIETAIONIETO SJEKTPOHA; V—YacToTa Majaromero ¢GoTtoHa ¢
sHepruei hv; h — nocrosiaHas [lnanka.

OO0menpu3HaHo, 4TO DHEPTHs, HEOOXOoaAUMas IJisl BBIXOJAa W yHaJeHHs JJIEKTPOHA W3
BelecTBa E,,,. onpenensiercs JIMHOW BOJHBI 4,,-KPacHO# rpanuubl potodddekra, HIDKE
KOTOpO# 3Hepruu (OTOHA yKE HEJOCTATOYHO JUIS TOTO, YTOOBI «8bIOUMDBY DICKTPOH M3
MeTajula. JTa 4acToTa WIM [UIMHA BOJHBI CHEIU(DHUYHBI U1 KaXKIOr0 METala U JICTKO
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OIIPEEIISAIOTCSl IKCIICPUMEHTAIBHO, KOTAa (POTOKATOIOM yCTaHABJIMBACTCS MCCIEAYEMBbIN
MeTaul. 3Has KpacHyro rpaHuny ¢orosddexra, HaxoaaT 3Hepruto Beixoaa E,,=h(c/2). K
NpUMepy, Ul LUHKA, OOBIYHO HCIOJBb3YEeMOro B ombITax ¢ (orodddexkrom, GoroHam c
JUIMHOW BOJIHBI KpacHOW rpaHuupl potoaddexra A,,=290 HM COOTBETCTBYET 3SHEPTHS
BeIxoja E,,,.=4,20 »B.

[lpuBenem 3HaYeHUs MJIMH BOJH A, IUI1 HEKOTOPBHIX METAIOB — BTOPOH cTONIOCL, H
COOTBETCTBYIOIIHE 9Hepaus evixoda E,,. 9B — tpetnit cronoder (Tabdm.1).

Tabruya 1.Paboma 6vixo0a u 3Hepausi UOHU3AYUU.

MeTtana Mep B HM E;ux 2B Aguxs 3B E,ou-2B
1 2 3 4 5
Cepebpo 260 4,75 4,52 7,5762
Bonbhpam 276 4,50 4,32 7,8640
[uak 290 4,20 3,63 9,3942
Harpnit 550 2,25 2,36 5,1390
Ie3nii 620 2,0 2,14 3,8939

JlonoNTHUTENBEHO B YETBEPTOM CTOJIOIE TaOJIUIBI IPUBEICHBI 3HAUCHHUS! PaOOTHI BBIX0O/A
MPU TEPMOIIEKTPOHHON IMUCCUH Ay, (APPEKT DAKMCOHA) B OIBITaX C JIEKTPOHHO-JTy4EBOi
TpyOkoii. Kak BHIHO M3 TaOmMIbl, 3HayeHUs pabOThl BHIXOAAa ABBIX IPAaKTHYECKH
COBMAMAIOT C dHEprueu Beixona E,,,, npu Gorodddexre. B ToM u npyrom ciydae padboTy
BBIXOJa MPU TEPMOIMHUCCHM M DHEPrur0 Bbixofga mpu ¢Gorodddexkre HaxomsIT wu3
9KCHEPUMEHTAIIFHONW BOJIBTAMIIEPHON XapaKTEpUCTUKH IO IUIOTHOCTH TOKA HACHIIEHUS [,
ONKCHIBAEMOMY AJISl TEPMOIMUCCUM ypaBHEHUEM Puuapacona-/lpumena [21]:

In=CT exp(-e/kT) 4),
rae ep=A,,, —pabota Bexona, 1 - Temneparypa o KenpBuny.

IIpakTdeckoe paBeHCTBO 3HA4YeHHWH pPabOTHI BBIXOJA  IPHU TEPMOIMHUCCHH Ay, H
SHEPruM KpacHOW rpaHullel ¢ortoddpdexra E,,, oTMeuaeTcs g BCeX METaUIOB W,
HECOMHEHHO, XapaKTepu3yeT OOIIHOCTb, HJCHTHYHOCTh MEXaHNU3Ma «BBIX0/]a», OJTHO3HAUYHO
OTIpeNieNsIsi IO COBPEMEHHBIM MPECTABICHUAM BBIXOJ IeKTpoHOB. Ho Tak mu 310?

5. JHeprusi HOHN3ALUM U CNIEKTPAJIBHBIN aHAIU3

Jpyroii SHepreTU4ecKord XapaKTepUCTUKON METAIJIOB aHAJIOTHMYHOW paboTe BBIXOJA
Ayux KaK dHEprHH, HEOOXOAMMOM IJIsl HIOJIHOTO OTPHIBA M YAAJEHUs 3JIEKTPOHA OT aroMa
NpU3HAH nomenyuan uonuzayuu E,,,

AsHblil napadoxc 30ech 3aKIOUACMCs 8 MOM, YO IHePeUsl UOHU3AYUU, OnpedeisieMds
o 11006020 amoma 6 napoeoll gase, nPUMepHO 8 08a pasa 6o.bule, Yem paboma 6vix00d
9NEeKMpPOHA 0Nl Memainog npu Gomospgexme unu mepmosmMuccuu 6 MmeepPoOoM
Kpucmaniuueckom cocmosanuu (0 yuuka E,,,=9,45B, — B TO Bpems Kak A,,.=4,2 3B)
Kazamoce 651, B mapoBo# ¢a3e moABEICHHOE TEIUIO ABYX (Pa30BBIX NEPEX0I0B (TUIABICHUSI U
kunennst, Qmin=7,28k/x/Monb+Qxun=114,8kJ[>k/M0IIb) TOMHKHO YMEHBIIUTH JHEPTHIO
CBSI3M DJIEKTPOHA C SJIPOM, HO HAOIOJaeTCsl 00paTHOE.

OdunuanpHas Hayka mapajgokca 37ech He HaXOIUT, OOBACHAS Tak: «lIpu ob6vedunenuu
amomos 8 Kpucmail NOMUMO KYJIOHOBCKUX CUJL HAYUHAIOM Oelicn8osams mak Ha3vledaemble
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obvemmbie cunvl(?), o3HUKAIOWUE U3-30 GbIUSPBIULA CUCTIEMbL 8 KUHEMUYEeCKOU Hepeuu
gcreocmeue  OeloKamuzayuy  (Koarekmuusayuu) diekmponos... Heckonvko ynpowas,
MOJICHO CKA3amb, 4mo npu 00beOuHeHuu amomos 6 kpucmani (T.e. IpA KOHJCHCAIIUU U3
napoBoy a3kl M KPUCTAJUIU3AIUH (U3 pacilylaBa METalljla) BHEIIHUAMN AJICKTPOH MEPEXOTUT C
ypoBHs | (Haxomsace B mapoBoii (asze) Ha ypoBeHb DepMu @ (B TBEPIO KPUCTAIUIMICCKOM
cocrostHUH) [22]. Heobxoammast A7 3TOTO SHEPTHS Iepexo/ia X eCTh:

>=1-¢) (5).

W3 mpemmaraemoro ypaBHeHHs (5) CledyeT, UTO COCTOSHHE aTOMOB B naposotli ¢ase
XapakTepu3yercsi Haubonvuierl >Heprue I, B TO BpeMs KaK HSHEPIHH AIIEKTPOHOB B
KPHUCTAJUTMUECKOH pEelIeTKe IPUIUCHIBACTCS Ootee HU3Kull yposens snepeuu epmu ¢. 10
SIBHO MPOTHUBOPEYUT BTOPOMY Hayaly TEPMOAWHAMHUKH M 3ApaBOMY CMBICTY: JUIs
WOHM3ALUK ¥ yJaJieHUs DJIEKTPOHOB M3 KPHCTAJUTMUECKOI PEIIETKH B JEHCTBUTEIBLHOCTH
TpeOyeTcsl 3aTpaTHTh SHEPTUU OOJblIe, YeM IPU aTOMapHOM COCTOSIHUM Ha BEIHYHMHY
SHEpruu JABYX (ha30BBIX IEPEXOJOB: IUIABJICHUS U KHUIleHHs. JIeWCTBHE «0OBEMHbIX CUuiy
BCIEJCTBUU «KOMIEKMUBUIAYUU DJIeKMPOHO8» TOIDKHO OBl MPOSBIATHCS HE TOJIBKO B
SHEPTUM HOHM3ALUH, HO 1, HAIIPHMeEp, B SHEPTHH (a30BbIX MEPEXOIOB.

Jns BBIICHEHMS Tapagokca oOpaTHMCsl K METOAMKE IPOBEACHUS SKCIEepHMEHTOB. Bee
OMIBITHI TI0 OMpEIEICHUIO «nomenyuara uonusayuuy tmposoparcs B DJIT npu namuuun
OTPHIATENIFHOTO 3JEKTPUYECKOr0 IMOTEHIMANa Ha KATOIE W 3a «NOMEHYUAl UOHUAYUUY
NPUHAMACTCSI TIOSBIICHUE NPOGOOUMOCMU IJIEKMPULECKO20 MOKA MEXIY KaToIoM H
aHOJIOM, YTO TPaKTyeTCs KaK «BBIXOJ 3J1eKTpoHOB». Ho nposodumocme snexmpuueckoeo
MoKa — 3TO NEPEHOC ITeKMPU4eckoli SHEPTHHU, YUMo MONHCHO NOKA DeCCROPHO YMBepiICcOamb,
B TO BpeMsl Kak OOBACHEHHE MPOBOOUMOCIU IIEeKMPUYecKoeo0 mMoKd HalpaBleHHBIM
JBIDKCHUEM DJJIEKTPOHOB — 3TO TO, YTO TpeOyeT J0Ka3aTelbCTB, W BCTpPEYaeT psij
[IPOTUBOPEUYMIA.

YacTuyHblli OTBET Ha $BHOE IIPOTUBOPEUME HAWJEM IIPpU aHAJIU3€ CIEKTPOB
paccMmarpuBaeMbIX MeTauIoB. CIIEKTpalbHBIN aHAIN3 amomMo6 TPOW3BOJUTCS B MapOBOH
(haze, T.e Tmocie MIABICHUS M KUMEHU MeTauioB. C Npyroi CTOPOHBI, IMHEHYATHIH CHEKTp
n3TydeHns1 (TOTJIONIEHWS) — O3TO pe3yslbTaT Mepexola 3JIEKTPOHOB & amoMapHOM
cocmosiHuy TIpA BBICOKMX TEMIlepaTypax M3 BO30YXKIEHHOTO COCTOSIHHSI Ha opOuTanmu
Pa3pemeHHOr0 3HEPreTHUecKoro ypoBHA. IlpuueMm, 3TO TPOUCXOAUT C BaJICHTHBIMH
3JIEKTPOHAMH IIPH OYCHb BBICOKHX TeMIleparypax. Hampumep, 11 IMHKA 3TO TeMIiepaTypa
oonee 1180K, a mis Bombdpama — Gosee 5828 K !! M1 HecMOTps Ha Takue BBICOKHE
TEeMIIepaTypbl, HUKaKOW TEPMOIMHCCHHU 3JIEKTPOHOB HE HAOIIOIAeTCs, OHM BCETO JIHIIb
MEPEXOAT CO CTAlHOHAPHBIX OpOUTasIel Ha BO3OYKIEHHBIE.

W3 sTor0 CcremyeT OAMH HEONPOBEPKHUMBIH BBIBOA: HUKAKOUW IMUCCUU ITEKMPOHOE He
cywiecmeyem, Hu npu Qomoirhghexme, Hu mepmoImuccuu, HU HpU OnpedeIeHuU
nomenyuana uonuzayuu. JTO CIENyeT OTHECTH U K MOHITHIO «CPOOCMBO K INEKMPOHYY,
YHUCIEHHO TPUHUMAaEeMO€ M MPOTUBOIOJIOXKHOE TI0 3HAKYy OHEPrMM HOHHM3ALUH
COOTBETCTBYIOIIETO H30JMPOBAHHOTO OJJHO3APSTHOTO aHHOHA.

Bonee TOro, kKak H3BECTHO, ATOMHBIE CIEKTPHI COCTOSIT M3 OT/ACNBHBIX JIMHHUH,
XapaKTepU3yIOLIUX MEePexo]] INEKTPOHOB U3 BO30Y)KICHHOTO COCTOSHHS Ha CTal[IOHApHBIE
opOuTany, npuyeM, abCONIOTHO WHIMBHIYAIBHO JUIS KaXJOro MeTaia. B To ke Bpems
MOJIeKVIAPHble cheKmpbl, B KOTOPBIX T€ K€ 3JIEKTPOHBI TeX XK€ aTOMOB, HO BCTYITUB B
XUMHYECKYIO CBS3b, «00O0OOIIECTBUBIINCE» C IPYTHUMH aTOMaMH, CHIIBHO OMAUYAIOMCA OMm
AMOMHBIX CNeKmMpo8 N COCTOAT M3 TOJIOC (TI0JI0CaThIe CIEKTPHI), PE3KUX C OJHOTO Kpas U
pa3MBITEIX ¢ apyroro [23]. Takue mojiocaTple CIIEKTPHI, XapaKTEPH3YIONINE YMEHBIICHHE
3HepFeTquCKOﬁ CBA3M DOJICKTPOHOB C AaTOMOM, MOTJIH OBl TIOATBEPANUTL HAJIUYHUEC
«IJIEKTPOHHOTO Ta3a» B 30HHOM TEOPUM U <«JIBOMHOW BJIEKTPUYECKHM CIIONH» — HO OHHU
HEU3BECTHBL.
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6. T'aabBaHM4YecKHe M TOILIMBHBIE 3J1€MEHThI

C raybBaHMYECKUM JIEMEHTOM, JAaBHO BCEM 3HAKOMBIM, Ka3aJloCh, BCE IIPOCTO: B 3TOM
YCTPOMCTBE DHEPrHs OKUCIUTENHFHO-BOCCTAHOBUTENBHONH xuMHueckoil peakuuu (OBP)
npeBpalaeTcss B 3JEKTpUUecKyto, T.K. jirobas OBP mnpexacraBnsier co0olf COBOKYITHOCTB
JBYX IIPOILIECCOB: NEPEXOJ AJIEKTPOHOB OT aTOMOB OJHOTO BJIEMEHTA K aroMaM IpYyroro
anemenTa. Kak oOmenpuHATO, MpoIecc OKUCICHHS OOYyCIOBIEH OTAA4YeH 3IEKTPOHOB,
BOCCTAHOBJICHHE — UX MPHCOCIUHECHHUEM.

[logoOGHBIM ’k€ MEXaHHM3MOM ONHWCHIBAETCS pabOTa TOIUIMBHBIX  3JIEMEHTOB,
peoOpa3yomnX XUMHUYECKYI0 3HEPTHIO0 TOIUIMBA B JIEKTPHUYECKYIO MPSMBIM METOJIOM,
Gnmaromapst 4emy, IO IPEATIONOKEHUIO, OHU B ONIKaWIIMe TOAbl MOTYT CTaTh ONHUM W3
CaMbIX YCIEIIHBIX AIBTEPHATHBHBIX HCTOYHHKOB OSHEpruu. [IpocTedmunii TOIUTMBHBIN
9JNIEMEHT BbIpalaThIBAET JIIEKTPUYECTBO IOCPEACTBOM XHMHUECKON pEaKIUH MEeXIy
BOJIOPOJIOM U KUCJIOPOJIOM. [[Ba 31eKkTpoia, aHO M KaTOA, OOBIYHO U3 YrOJIbHBIX IUIACTHH C
HAHECEHHBIM KaTajJu3aToOpoM - IUIATUHOM WM CIUIAaBOM  IUIATHHOMJIOB  Pa3JielICHBI
MeMOpaHoii, KoTopas oOecreyrBaeT MPOBOAUMOCTb TOJIBKO IMPOTOHOB, HO HE MPOBOJUT
anexmponst (puc.7). MemOpana MokeT ObITh TONMMMEpHO# (Nafion), KepaMHU4eCKOH WM,
kak npemmoxkeHo mpod. [Ton Kenmc (Paul Kenis) — TommuBHEIN smeMeHT 6e3 MeMOpaHbI
(temouHo) [24].

Ha katanmsarope anoda memOpanHoro TO MoNeKyISIpHBII BOJOPOA UOHU3UpYemcs Ha
NPOMOHbL U INEKMPOHBI.

IIpu pabome mempannozo TO (TITD):

T R B AR i astone: 2, —4H + 4c”
MoTok — — Ha Karoge: O, +4H +4e
ANEBKTROHOE
Harpyzka
o } Ipu pabome bezmembpanno2o
Elo.u.opop.li .:T : }{L:Cﬂgpgﬂ (wenounoeo) 13:
o & ] a4, S Ha aHojge: 2H,+40H™
— & o — —>4H20+4 c—
e 7 - Ha karojae: O,+2H,0 +4e”
Eooa §3-'rk}|oe}<pc0“,ﬂu' a —40OH
SHETL|° oo
~lr § ’-l SHOO JAeKTRONWT éTD,ﬂ, I_‘ § T

82 @@= 0O @@ @220 oee

Puc.7. Tonnusmwiil s1emenm.

[anee moHbI Bojopoa (IIPOTOHBI) IOCTYMAIOT Yepe3 MeMOpaHy K KaTody, B TO BpeMs
KaK 9/1eKmpoHbl HE TIPOIYCKAIOTCS JIEKTPOIUTOM H IPOXOJAT 110 BHEIIHEH IEKTPUIECKON
Leny, co3JaBas IOCTOSHHBIM ToK. Ha karamusarope kamooda MoJeKyida KHCIOPOAa
coedunsiemcsi ¢ 2nekmporamy (KOTOpblE TOABOAWTCS W3 BHEUNIHUX KOMMYHHKaLUi) H
NPOTOHAaMHM, IPOUIECAINMH Yepe3 MeMOpaHy K Karoqy, oOpa3ys BOXYy, — €JHUHCTBEHHBIH
NPOIYKT peakuuu. B ciyuae 6ezmembpannozo wenounoeo TO I1. Kenuc [24] oOpa3yemble
Ha aHoOe 21eKMpoHbl TaK ke, KaK U B cliydae ¢ MeMOpaHHBIM TD mozym npoiimu Ha kamoo
MOJILKO Yepe3 8HeULHI0 Yenb.

IepBoe, 4To 3/1€Ch BBI3BIBAET BOIPOC, ITO CBOIICTBAa MEMOpaHBI MPOIYCKATh Ye€Pe3 CBOU
TOpbI TIPOTOHBI pa3MepoM mpumepHo 8.4-10'°M (xomnmonosckuii pasmep 9-107"° m), u
3aJIep’KUBaTh JJIGKTPOHBI C pPa3MEpoOM Ha IMOPSAOK MEHbIIEe MPOTOHOB — 9-10 "M
(komnmornosckuii pasmep 2.4-1072 m).

26


https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD

Jis 6e3membOpanHOro T BOMPOC OCTACTCS TAKUM JKE: TIOYEMY 3/71eKMpPOHbl BEIHYKICHBI
MPOXOIUTh MyTh OT aHOJA K KaTOIy TOJBKO 10 BHEIIHEW 1enu? BrI3biBaeT COMHEHUC
BO3MOXKHOCTh MPOTOHOB CO CKOPOCTBIO CBETA, KaK M JJCKTPUYCCKUH TOK IO MPOBOJAM,
PacpOCTPAHATHCS B JICKTPOIUTAX.

B TO ke Bpems B COOTBETCTBHHM C TEOPUCH KUHETUKHA TOPCHUSA Ta30B B IUIAMCHU
Ta30BO3YIIHON CMECH pEeakIy OKHCICHHS BOIAOPOAA IPOTEKAIOT B PEAKIHOHHOW CMECH
o yenuomy mexanusmy, npemanoxennomy akaa. H.H. CemenoBsiM (HoGeneBckas mpemust
1956 r.) [25, c. 300]. B xome B3amMOAEHCTBHS IBYX Ta30B CHadalga MPOMCXOIUT
00pa3oBaHNe MPOMEKYTOUHBIX BEIIECTB B BUIC C80000HLIX PAOUKALO8 AMOMO8 BOIOPOIa 1
KHCJIOPO/Ia, a TaKXKe C80000HbIX 2uopoKkcurvHuix paduxaros OH* Jlng Hagama mporecc
ropeHnsi (OKHCIEHHUS) HEOOXOAWMO aKTUBU3UPOBAaTh, B JaJbHEUIIEM MpPOTEKAHUE
XUMHYECKON PEeaKIMi BO3MOXKHO IO OJHOM M3 HECKONbKHUX cxeM. Hambonee BeposSTHO IO
1 (14% 011978

1) (H,+O,—20H¥*) > 2) (OH*+H,—H,0+H*) — pocr nemnu

> 3) (H*+0,—»OH*+0%*) > 4) (O*+H,—»OH*+H*) — 00pbIB 1CTIH.

1) B pe3ysnbTaTe SHEPTUU aKTUBAI[MKM M CTOJKHOBEHUS MOJICKYJ BOAOPOJAa M KHUCIOPOIa
B HaYaJbHBI MOMEHT PEaKI[UHU MPOUCXOJUT 00pa30BaHKE ABYX THAPOKCUIBHBIX PATHUKAIOB
OH*;

2) mamee pagmkan OH* pearmpyer ¢ MOJEKYJIOH BOIOpoaa, B pe3ylbTare 00pa3yroTcs
MOJICKYJIBI BOJBI 1 CBOOOIHBIN aToM Bogopoaa H*;

3) cBoOOIHEII ke aToM Bopopona H* (pamukan ¢ HecrmapeHHBIM 3JEKTPOHOM), B CBOIO
ouepenb, BCTYIAaeT B PEAKIUIO C MOIJIEKYJIOW Kuclopoma. B pesymprate oOpasyercs
THAPOKCUIIBHBINA paaukan OH* u cBoOoaHbIi aToM Kuciopoaa — pagukan O*.

4) Pagukan O* MOXeT ONATh BCTYIUTh B XUMHYECKYIO PEAKIUIO C BOJOPOJIOM U OISITh,
B pe3yJibTaTe peakiuu, 00pa3oBaTh BOAy U CBOOOHBINH BOJOPO/, a aTOM KUCIOPO/Ia, B CBOIO
ouepeqlb, MOXET BCTYIHTh B PEAKIMIO C MOJCKYJIOHW BOJOPOAA, YTO TMPHUBEIET K
oOpazoBanuio eme onHoro pamukara OH* wu aroma Bomopon H* u 1.4 Ilo
cBoboaHOpanukansHoMy MexanmsMmy (H.H. CemeHoBa) mpoTekaeT HE TONBKO IemHAas
peakmus OKWCIeHHs Bojgopona B TO, HO m oOpaTHas peakius — AJIEKTPOJIH3a BOJBI, KakK
MOJTBEPIKIAIOIIAS MEXaHU3M PEaKIiH 0e3 CBOOOIHBIX JIEKTPOHOB.

MexaHU3M LEMHON peakyuu OKUcieHus ¢ y9acTHeM CBOOOJHBIX pamukanoB H* m OH*,
MPEJCTABISIIOIINX CcO00M  HEWTpalbHBIE aTOMBI C HECHApEeHHBIMH  JJIEKTPOHAMH,
CYIIECTBEHHO OTIMYAETCS OT NMPHUHIATOTO MEXaHW3Ma aKTHBAIMU BOIOPOAa Ha aHOIE C
TIONYYCHUEM uemvipex dnekmpornos B T (puc.7, ommcanue BbIme). [loHATHO, 9TO 3TO
C/IeTIaHO BBIHYKICHO, /U TPAJAUIHOHHOTO OOBICHEHUS IJICKTPUUCCKOTO TOKA BO BHEIIHEH
CETH «HANPABNEHHBIM OBUNMCEHUEM IIEKMPOHOB8Y, KOMOopble HA00 OmKyod-mo 63ims. B 10
JKe BpEMsi, TEM HE MEHEEe MEXaHU3M PEaKIIMU OKHUCJICHHUS BOJOPO/IA IO IICITHOMY MEXaHU3MY
OpU BCEH pEATMCTHYHOCTH HE JaeT OTBETa Ha BOMPOC, OTKyAa JK€ MPOUCXOIAT
MpeJICTaBJICHHsI O CBOOOIHBIX DJIEKTPOHAX B PACTBOPAX U JEKTPUIECKOM TOKe?

7. WcTopusi BOBHMKHOBEHHS MPODJIEMbI CO «CBOOOTHBIMH JI€KTPOHAMIY.

Pabora TONIMBHBIX U raIbBAHUYECKHUX 3JIEMEHTOB 0e3 CBOOOJHBIX 3JIEKTPOHOB.

Teopus anexTponmutmyeckoi muccormanuu  (T3M), mnpemnoxkenHas B 1887 romy
mBeackuM yaéHabiM C. AppeHHycOM, MOCTYXKHJIa OJHOW W3 OCHOB JUIsI MpPU3HAHUS B
JanbHelmeM meopuu uonHou cesazu Koccens. TO]l, kak eAMHCTBEHHAs! B HACTOSILEE BpEMS
BO BCEX YUCOHHKAxX yTBEP)KAAET, UYTO TPU PACTBOPCHHUU COJICH B BOJIE, CBA3aHHBIX JIO ITOTO
UOHHOU C843b10, TIOSIBIIIOTCSI MPOTHBOIIONOKHO 3apsDKEHHBIE UOHbI 3d cyem c80O00HO
nepexooswux snekmponos [26]. IMmeHHO cBOOOJHBICE KaTHOHBI W aHUOHBI B PacTBOPAXx,
Ha3BaHHBIX JJEKTpoauTamMu 1o TOJI, ciaykar NPOBOAHUKAMH JIIEKTPUIECKOIO TOKa
(0OBacHeHHS, KOTOPBIE MBI BUANM, HCIIOIB3YIOT Ipu pabote TI).

BrocnencTBUM  3JEKTPOHHO-HOHHASL  TEOPHS  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuit (OBP), mpemnmoxxennas JI.B. IlucapxkeBckum B 1914 1., ycTaHoBHIa cmeneus
oxucnenus (OKHCIUTEIILHOE YHUCIO, 0.4.) YUCAOM 3JIeKMpPOHO8, TEPEHaHHBIX OT aToMma
JTAHHOTO DJICMEHTA K IPYTMM aTOMaM WM OT APYTHUX aTOMOB K aTOMaM JaHHOTO 3JICMEHTA.
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Okucnenue — mpouecc OTIIEIICHUS YIEKTPOHOB OT aTOMOB UJIM HOHOB 3JI€MEHTa, KOTOPBIH
OKHCIISICTCS; 8OcCmanogienuem Oblll  Ha3BaH TIPOLECC TPUCOCAMHEHUS DIIEKTPOHOB K
aToOMaM WUJIM MOHAM 3JIEMEHTa, KAKOBOM BOCCTAHABIMBAETCS.

Benen 3a atum B 1916 1. Hemenkuit Gusuk Bansmep Koccens BBIIBHHYI TCOPUIO UOHHOU
€643U, B OCHOBY KOTOPOH OBIIIH MOJI0KEHBI TPEJICTaBICHU 00 0c000H CTaOMIBHOCTH JBYX-
WIA BOCBMH 3JIEKTPOHHBIX 000JI0YKaX WHEPTHBIX Ta3oB. «llpu cmpemnenuu amomos
docmpoums makue 000I0UKU 3a cuem OMOAUU OOHUM AMOMOM OOHO20 UNU HEeCKOIbKUX
INeKmMpoHoe Opyzomy 00Opa3ylOTCSI TIPOTHUBOIIOJIOKHO 3apsDKEHHBIE HOHBI,  CHIIBI
3IEKTPOCTATUIECKOTO TPHUTHKEHHUSI KOTOPBIX OMPEHCISIOT UOHHVIO XUMUYECKVIO C853b» U
BAJICHTHOCTh. Bce 3TH TPEAIONOKeHHs IMPEeBPaTHINCh B 3aKOHBI, IEHCTBYIOMHE M B
HaCTosIIee BpeMs, HO KakoBa (PU3WIecKas MPUPOIa CHII «CHPeMAeHUA AaTOMOB 00CIMPOUNb
000104KU, KAK y UHEPMHbIX 2A306», HUKTO HE paccMaTpuBall (HAIlW NpEICTaBICHHUS 00
MOHHOH CBSI3U paccMaTpUBAINCh paHee, 4u.1).

[lo3nHee, ocobeHHOCTH TOBeAEHMs BeUIecTB B pactBopax omucan J[.M. Mennenees,
9KCIIEPUMEHTANILHO ~ JO0Ka3aB, 4YTO TPU PACTBOPEHUH IJIEKTPOJIIUTOB MPOUCXOIUT
XMMHYECKOe B3aUMOJEHCTBHE MEXAY MOJEKyJaMH pAacTBOPEHHOIO BeIIeCTBA U
MOJICKyJIaMH PAaCTBOPHUTENS, a TNPUUYMHON JAHUCCOLMAIMU DJIEKTPOJIUTA SBISIETCA €ro
THIpATays, TO €CTh B3aUMOJCHCTBHE OJIIEKTPOJIIUTA C MOJCKYJaMH BOIBI U pa3phIB
XIUMHYECKOH CBSI3M B HEM ¢ 00pa30BaHUs c80000HbIX PAOUKATO8.

IIpuHATHIE MEXaHU3M XMMHYECKOH peaklMH OKHCIEHHsS Bopopoda B TD ¢ yudactuem
CBOOOITHBIX AJIGKTPOHOB COOTBETCTBYET YTBEP)KICHHBIM B AJIEKTPOXUMUHU UCKAHCEHHBIM
MPEICTABICHUSAM 00 91eKmpOOHOM NomeHyuase B OKHUCIUTEIBHO-BOCCTAHOBHTEIBHBIX
peakuusax (OBP). [llpuuunoi 603HuKHOGeHUS I71eKMPOOHO20 NOMEHYUANA CYUMAEMCS
nepexo0 6 pacmeop HeKOmopo20 KOauuecmea Memania 6 6ude NOJIOHCUMENbHO
3apANCEHHBIX UOHO6 (I AKTUBOTO METAIIA) U OdlbHeluiee 63auMO0eliCmeus. Memaiid C
ounonsimu 600bl, B TO BpeMs Kak »dJIEKTPOHBI OCTaloTcs B MeTtawuie: Me —ne  +
mH,0[Me(H,0)m]"". (T.e. B “30HHYI0 TeOpHIO” K “IEKTPOHHOMY Ta3y” cleayeT 100aBUTH
“HOHHBIN Ta3 KATUOHOB aKTHBHBIX MeTaJUI0B)? U nanee: B JIEKTPOJIUTE THAPATUPOBAHHBIE
KaTHOHBI TIEpEIISANINX B PACTBOP MeTajlla MPAKTHYECKH BCE OCTAFOTCS BOJIM3U IUIACTHUHBL,
00pa3ysl TOJOXHUTEIbHO 3apsDKCHHBIM CIIOW, a MeTayul, 3a CYET OCTAIOMMXCS B HEM
3JIEKTPOHOB, — OTPHUIIATEIEHO. DTO MPUBOIUT K 00pa30BaHUIO HA TPaHUIIE METAII—PacTBOP
0gouinoeo anekmpuyeckoeo cios (AIIC) W BO3HUKHOBEHHWIO OIPEICIICHHOH pa3HOCTH
norennmanos E’ wm CKauKy mnoTeHuuana [27]. JIns HEaKTMBHOTO MeTajjla BHayaie
npeolagaeT Mepexol KamuoHoe MeTallla pacmeopd DSICKTPOIUTa Ha IUTACTHHY, B
pe3yJIbTaTe 4ero Ha Hel BO3HUKAET IIOJIOXKUTENBbHBIN 3apsal. B pacTBope moj IeicTBUEM
CHJI D3JIEKTPOCTaTHYECKOTO B3aWMOJCHCTBUSA K IIOBEPXHOCTH MeTajla MPUTITHBAIOTCS
AQHHOHBI, 00pa3ys OTPHULATENIFHO 3apsUKEHHBIH ci10i u Tak e JI1C.

W, ectecTBeHHO, KaK CIEICTBHE, MPH «OKUCAUMENLHO-B0CCMAHOBUMENbHBIX PEeAKYUAX
npoUCXooum nepeoaua INeKmpoOHO8 Om OOHUX UACMUY (AMOMO8, MOAEKYI, UOHO8) K
opyaum, 6 pe3yibmame 4e20 CMeneHb OKUCAEHUs amoMo8, 6XOO0AUWUX 8 COCMA8 IMUX
yacmuy, uzmensemcsiy [26, 27]. TlonbiTaeMcsi pacCMOTPETh 3TH MPOLECCH TMOAPOOHEE,
NpPUBES 3HAYCHHS HEKOTOPBIX OKHCIHMTENFHO-BOCCTAHOBHTENBHBIX MOTEHIHAN0B E°
(OTHOCHTENBHO CTaHAAPTHOTO BOJIOPOIAHOTO 3JIEKTPOAA).

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE MTOTEHIIUAIIBI

IMonypeaxuu E’, B
0, +2H,0 + 4e-=40H" +0.401
02 + 41‘1Jr +4e- :2H20 +1.23
H202 + H++ e-= HzO +0.71
OH +e-=0H" +2.00
H,0,+ 2H" +2e- = 2H,0 +1.77
02 +2H++26' = H202 +0.682
H,O+e-=H+OH" -293
2H,0 + 2e- = H,+ 20H" —-0.828
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Zn*" +2e-=7n ~0,763

Cu*" +2e-=Cu +0.337

JlBa TOCIEIHUX MeTalyla MCIOJB3YIOT B raJlbBaHUYECKOM 3JieMeHTe JlaHwmamsi—SIkoou
(puc.8), pabora KOTOpOro ocHOoBaHa Ha TakoM >xe npuHoune OBP, uto m TO (puc.7).
PaccmorpuM 310 moapobuee (puc. 8).

I[lo cnoxwBmmMcs mpenctaBieHusM (Hawama 20 Beka) Tak Kak CTaHJApTHBIN
SJIEKTPOIHBIN TOTSHIIHAI IHHKA E’(Zn**/Zn) = —0.76B Hmxe, uem y Menau E’ (Cu*'/Cu) =
+0.34B, TO aToMbI ITMHKA B pacTBOope comu ZnSO4 OYIAyT OKUCIATHCS, OTAABAs SJICKTPOHEL.
HuakoBomy siextpony 4 (puc.§) mpummchiBaeTcss B KadeCcTBE aHOAA YCIOBHBIN 3apsn
«MUHYC», a MEOHOMY KaTOIy 2, — «IUTIOCY». OJEKTPOHBI, OCBOOOAMBIIHECS B PE3yIbTaTe
OKHCITICHHS Ha NWHKOBOM aHone (st TD 3TO MpOWCXOIWT Ha aHONE C BOJOPOIOM) IIO
BHEIIHEW LIeNM MNepexoAsT Ha MeAb — BO3HHUKaeT JJeKTpuueckuid Tok. Ha menHom
aJekTpoae 2 (KaToje) MPOUCXOAUT MPOLECC BOCCTAHOBIEHUS KATHOHOB OJJIEKTPOJIATA
(Cu**™+2& = Cu). Yepes nopuctyio meperopoaxy (3) (wimn gepes memOpany TD) HPOUCXOIUT
JBIDKCHHE HOHOB B pacTBope: aHHOHOB SO, — K aHOdy, KaTHOHOB Zn’ — K KAaToxy,
3aMBIKAIOIIUE AIIEKTPUUECKYIO LETIb.

— [ — - wﬁl

ol | T e

B U | e e I 2
4 "} —U——i et
ZnS0, iCus0,

Puc.8. I'anveanuueckuii snemenm Jlanusnsn-Hrobu (1-kopnyc, 2-meonuiil 31ekmpoo - kamoo, 3-
nopucmas nepecopooxa, 4-yuHkoswlll 1eKmpoo-aHoo).

Tax IMMPpUHATO, BCC MPOCTO U O6’I)51CHI/IMO, 3a UCKJIOUCHHUEM TOI'O, YTO:
1) Ha BOIIPOC, OT YE€TO 3aBUCUT 3H€KTp0ﬂHbIﬁ NOTCHIIMATI U TOYEMY OH OTJIMYACTCA 1A
Pa3JIMYHBIX 3JICMCHTOB, DJICKTPOXUMUKU MPEJIaratoT HaM YPaBHCHHUC HCpHCTaZ

E = E’ + RT/nF-Ig[Me"] (6)

rae E— sanexktpoanblit moTeHIMaM; [Me"+] — KOHIIEHTpAIUsl KATHOHOB METaJIJIa, MOJIB/JT;

T — abcomroTHass TemmepaTrypa; n— BaJCHTHOCTh WOHOB METaJlIa; E’ - CTaHIapTHBIN
ANIEKTPOAHBIN MOTEHIHAN; R — yHHBepcalibHasi Ta30Basi IOCTOSIHHAS,

F — aucno ®@apanes (F=96 500 Ku).

B ypaBHenun (6) He packpbiBaeTcsi (u3MYecKas CYIIHOCTh (MOJENb Ipolecca)
603HUKHOBeHUs  1eKkmpoono2o  nomenyuara E’  (uepBblii  unen) u  mpuuuHA
WHJIMBHYaJIbHOCTH €ro 3HaYeHHH. 113 aTOMOB pa3IMuHBIX METAIIIOB «BBIXOIMT» OJTHO U TO
)K€ YHCJIO BaJCHTHBIX OJMHAKOBO 3apsDKEHHBIX OJIEKTPOHOB, IOJOXKUTEIBHBIH 3apsij
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OCTaBIIUXCA aTOMOB A BCEX JJIEMEHTOB JOIDKEH Oblmb pageH unu KpameH 3apaoy
yuweowux snexkmponos. Ho storo He HaOmomaercs, 3apsabl OKa3bIBAIOTCS Pa3IMYHBIMHU,
BO3HUKAET IPOTHBOPEYNE I'MITOTE3bl U IPAKTHKH.

2) Co CKOPOCTBIO CBETa JOJDKHBI «JIETATh)» 3JEKTPOHBI 110 BHEIIHEH HEH, a MaCCHBHBIC
aunonbl SO, U KaTHOHBI ZNn”' C TAKOM 3Ke CKOPOCTHIO — B SIEKTPOIUTE.

3) Kak crmemyer m3 cnekTpoB (aHanmm3 OBUT chenaH paHee, B 4.5), 31eKmpoHbul TIPH
KOMHATHOH TEMIIepaType W3 MeTauia Zn Guliimu @ pacmeop Hu Npu KaKux YCIO8UAX He
Moeym, OHH COXPaHSIOT OpOMTalbHOE NBIKEHWE TIPH Temreparypax BIUIoTh o0 1180 K.
Tem Oomnee 3T0 OTHOCHUTCS K KATHOHAM METAJIIOB.

CaenanHple 3aMedaHWs JalOT OCHOBaHME JUIA BHBOAA O  3HAYUTEIBHOU
NpUOIMKEHHOCTH COBPEMEHHBIX IIPEACTABICHHH B 3JIEKTPOXMMHUH 00 3JIEKTPOIHOM
nortenuaie, AI1C, OBP, npuHunnax paGoThl rajJbBaHHYECKUX M TOIUIMBHBIX JJIEMEHTaX U
JJEKTPUUECKOM TOKE.

PaccMoTpeTs BO3HUKIIINE BOTIPOCH TOTBITAEMCS C IpYrol TOUKH 3peHus. OOpaTHBIIUCH
K CIEKTpaM, 33/1aiNMCs BOIIPOCOM, NIOYEMY JIMHEHYaThle CIIEKTPhI Pa3IMUHbIX XMMUYECKUX
AJIEMEHTOB MHIWBUYalIbHO Pa3In4HbI? B LIENIOM CIIEKTp Ka)KAOTo 3JIEMEHTa SIBISIETCS €ro
MHIVBUAYAJIBHON XapaKTEPUCTUKOM IO OJHOW IpUYMHE: y aTOMOB OTHAEIbHBIX BELIECTB
CYIIECTBYIOT TOJIBKO €My CBOMCTBEHHBIC CTallMOHAPHBIE COCTOSIHHS CO CBOMM HabOpoM
SHEPIreTUYECKUX YpOBHEH. OHEPreTW4ecKHMid YpOBEHb 3JIEMEHTOB  OMpeAenseTcs
KHHETHYECKO sHeprueit W, opOUTaIbHOTO BPAIlCHHS BAJICHTHBIX 3JIEKTPOHOB!

Wk =Jop§ ‘(2)52/2 (7)a

rie s—OopOuTanbHas YIJIoBas CKOPOCTh BPAIUEHHs JJEKTPOHA, J,,; — OpOMTaNbHEIN
MOMEHT MHEPLIMH, BKJIIOYAIOLIUN CIIUH U onpelessieMblid 1o TeopeMe IlTeitnepa:

Jupﬁz (J()+ mRZ) (73)

3nech Jy - MOMEHT MHEpIMH DJIEKTPOHA C y4eTOM CIHMHA (B COOTBETCTBHU C MOJENBIO
puc.2),

R — pamuyc ero opourtany (Ipu CKOPOCTH @5).

IIpu nro0bIX XxuMuYeckux peaknus, B ToM umcie OBP, xuHermueckas sHeprus W,
OpOUTAIBHOIO BpalICHUS] BAICHTHBIX 3JIEKTPOHOB MOXET HM3MEHATHCS, KaK HPaBHIIO, 32
cyeT OpOMTaJBLHOTO MOMEHTa HMHEPUUH J,,5 HO BBIXOJBI BJEKTPOHOB C OpOMTanel He
MPOUCXOJIAT.

DHepeemuueckoe _cocmosnue NeKmpoHo8 Ha_OpOUmManix amomos 6 Heo30ViHcoeHHOM
cmayuonapuom _cocmoanuu W, hUKcUpyeTcs M IpUHUMAeTcad KAk 21eKmpoOHblil
nomenyuan snemenma E°. A6comomnvie 3nauenus E’ 1s BceX aTOMOB M MOJIEKYIT HMEIOT
MOJIOKUTEIbHBIA 3HAK, B TO BpeMsS KakK OMHOCUMENIbHO BOJOPOAA MBI HabIIonaeM
paznuunble 3Haku. OT Oojee akKTUBHOTO BJIEMEHTa K MEHEee aKTUBHOMY (OT IMHKa K MEIH,
OT BOAOpOJAa K KHCIOPOXLY) MPOUCXOAUT_nepedaid He DNeKMPOH08, a dNeKmMPUieckozo
NOMeHYyuana, _dHepeuu, _0OYCIO0GACHHOU _PA3HOCHbIO _ dHEpeemU4ecKUx _ COCMOAHUU
9NEKMPOHOS 8 PA3HBIX INEMEHMAX.

Takoif BBIBOX MOATBEpKIAaeTCS PabOTOM «CyXOro TalbBAaHUYECKOTO HJIEMEHTA»
(MarHmiA-TpaduT-Menp), OCHOBAHHOW Ha “KOHTAKTHOM pPAa3sHOCTH mNOTeHIHAIOB” (A7
Bonrta, 1797 1). EcTecTBEeHHO, YTO MPH 3TOM KIIACCHYECKasi TEOPHS 3IEKTPOIIPOBOTHOCTH
BO3HMKHOBEHHME KOHTaKTHOW pa3sHOCTHM NOTEHIMAJIOB  OOBSCHSIET IBYMS NPHYHHAMH
TPaAUIOHHO “TO-cBoeMY”: 1) pasnuuumeM paboThl BBIXOJA JJIEKTPOHOB U3 METAIOB, 2)
pa3IMYHON KOHLIEHTpAIMel B TPOBOAHUKAX CBOOOTHBIX SJIEKTPOHOB.

HecocrostensHOCTE  OOLIETIPUHATOTO NPEJACTABICHUS O «paboTe BBIXOAA» MBI
paccMmarpuBalli paHee, BTOpas NpPUYMHA, KaK HE OCHOBHAas, ObUIM TaKkXe PacCMOTPEHBI
panee.
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DHepreTHYeckoe COCTOSHUE JJIEKTPOHOB, MX KHHETHYECKas SHEPrusi Kak pasHOCTb
JNIEKTPOJHBIX NOTEHIMAJIOB, MOXKET IIEPEaaBaThCsi B OKPYXKAIOLIEH cpele Ha HEKOTOpoe
paccTosiHue MOJ00HO TOMY, KaK PacHpOCTPaHSIOTCS AJIEKTPHUYECKHE WIIM MAarHUTHBIE TOJIS,
HarpuMmep, MPOM3BOAS «3apsIKy» TeJl WHIYKIWEeW NMPU CTAaTHYeCKOW sJieKkTpuzauuu (4.3,
puc.6 Ned) u nmomo6Hoe. Ilepenaya 3neKTprUUEeCKON SHEPTUU B KPUCTAIIMUECKON pElIeTKe
METaJUIOB TIPH 3TOM HMEET CBOUM OCOOEHHOCTH, KOTOpBIE OYAyT PaccCMOTPEHHI nanee, HO
SJEKTPUUYECKU TOK B TaJbBAHWYECKHX W TOIUIMBHBIX JJIEMEHTAaX OJHO3HAYHO — STO HE
MOTOK 3JICKTPOHOB BO BHEIIHEH IIETTH M MOHOB B DJIEKTPOJIUTE, a MOTOK DJIEKTPHUIECKOM
SHEpPruH, 00YCIOBICHHBIN Pa3HOCTHIO MOTCHITHAIOB.

8. Ilpuposa 3JIeKTPUYECKOT0 TOKAa HPH  TEPMOYIEKTPOHHON  3MHCCHH,
dororddexre, KaTOAHBIX JTyUax.

Katoznnsie iyun, Tepmosmuccus, GpotodpPpekt HabII0JaF0TCs B TOM, H TOJIBKO B TOM
cllydae, KOIJla MEeXIY JICKTPOAAMHU CYIIECTBYET pa3HOCMb 2NeKMPUYECKUX NOMEHYUanos,
4qTo CJICAYET BCCraa Y4YMUTBIBATH MNPU aHAIU3C HUX pa60T1>1. 3J'IeKTpI/I‘IeCKOC HaIpsKEHUE,
noJaBacMoO€ OT BHCIIHHMX HCTOYHHMKOB, OKa3bIBACT BO3ﬂeﬁCTByeT B TICPBYIO OUYCPCIAb Ha
BAJICHTHBIC DJICKTPOHBI ATOMOB KOHTAKTHBIX JJICKTPOAOB MU AAJICC - DJICKTPOHOB ITPOBOJHUKA
BHEIIHEW 1enu. B rajgpbBaHWYeCKUX »dJIEeMEHTaxX II0JI BO3JEHCTBUEM JJIEKTPUUYECKOM
pasHOCTH IIOTEHIIMAIIOB OKa3bIBAIOTCS HOHBI PAacTBOPUMBIX cosiell. B obomx ciydasx
JJIEKTPOHBI M TPOBOJHMKA BHENIHEH NENu, M COJICH 3JeKTposuTa OYAYyT HCIBITHIBATH
BO3JICHCTBHE 3TOH Pa3HOCTH IOTEHIIMANIOB.

[lpn HarpeBe Tein, MOBHILICHUH TEMIIEPATYPhl OKPYKAlOIIEH CPEAbl 3JIEKTPOHBI
YBEIMYHMBAIOT CBOIO KHHETHYECKYIO SHEPTHIO ITyTEeM YBEJIMYCHUS MOMEHTa WHEPLUUH H
paguyca opout (ypaBHeHUs 7, 7a). Heckonbko MO-ApyromMy pearupyroT d3JIEKTPOHBI Ha
Pa3HOCTh TIOTCHIHAIIOB 8eKMOPHbIX DIIEKTPUUYECKUX M MarHUTHBIX Toned. PaccmatpuBas
BpalleHWe »JJEeKTpPOHA Ha OpOMTE B paMKax »JJeMEHTAPHOH TeOpHMM THPOCKOMNa,
aHTnuickuid ¢husuk Jorc Jlapmop Buiepsbie (B 1895 1., 3a 1Ba rona g0 onbitoB /. ToMcoHa)
MOKa3aJl, 4YTO BO3JCHCTBHE BHENIHETO MArHWTHOTO TIOJISI BBI3BIBACT V@eiuueHue

KUHEMUYeCKol dHepauu 3a cuyem TIPEUECCUU OpOum 31eKmpoHO8 8 HANpAasieHuu Mo
(puc.80).

Puc. 9. a) modenv opbumanbHo2o 8pawjerus S1eKmpora; 6) npeyeccus opoumsl,; ¢) NOAAPUIAYUSL
HempanbHo20 amoma npu npeyeccuu, mpaouyuoHHo onpeoeniemas Kax UOHU3AYUSL.

VYrioBas CKOpPOCTh JapMOPOBCKOWH Ipeneccuu £2; 0OYCIOBICHHAs MASHUMHOU
cocmaensrowel cwibl JlopeHia, ObUla MONYYeHA W3 JOMYIICHHS, YTO YIJIOBas CKOPOCTh
BpalllcHus THPOCKoma (OpOuTambHasi s Al 3JICKTPOHOB) 3HAYUTEILHO OOJBIIE YIIOBOM
CKOpPOCTH Tpeleccur, s >> £2;. B mpenpiaymeil Hameid padore ObLIO MOKAa3aHO, YTO
CKOPOCTb JIApDMOPOBCKO# MHpeleccuy npuodpeTaeT APYroil BUJ, YeM MPHUHHMAJIOCh paHee
Q; =eH/2mc, ecnm MOMEHT WHEPIMU OPOUTAIHLHOTO BpalmieHUs Oojiee KOPPEKTHO
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OIIpEeIeNIATh 110 pUBEACHHON (opmyie (7a), yuuThIBaromied ciiuH aiekTpoHa [14]. B stom
Cllydae yriaoBas CKOPOCTb MPELECCUH ONPEAEIUTCS KakK:

Q=B P,/J 505 ®)

rae B+ P, = M — MOMEHT BHEWIHUX cul, B=u g, H — UHOYKIUS BHEIIHETO MarHUTHOIO
nonst, P, =I"S—opOuTanbHBII MAarHUTHEI MOMEHT JJIEKTPOHA.

Ilpu HanoxeHUM onekmpuueckol cocmaeéisioujeli TOJs HaIpsLDKEHHOCTho E cuita
Jlopennia, kak M OpU MarHUTHOM COCTaBIIIOLIECH, TakKe MPOSIBUTCS KaK IPELECCHs
3JIEKTPOHOB. JTa 3aKOHOMEPHOCTh CIEAyeT W3 ypaBHeHus JlopeHIa, HO CCHUIOK Ha
nomoOHbIE paboThl B JINTEpAaType HaMU HEe HalaeHo. BekTopHas BeanmdWHa CKOPOCTH
JTApMOPOBCKOH Mpeleccun £2; B IEKTPUUYECKOM I0JIE€ B TAKUX CIy4asx OINpPeneiauTCcs
MOMEHMOM 6HEWHUX CUJl lleKkmpureckol cocmasasirowen E u paduyc-eexmopa R (M= E*R)
NpY HEU3MEHHOM MOMEHTE UMITYJIbCA IJIEKTPOHA J,,p5-005

Q= E'R /] .05 (8a)

HpI/I O9TOM MOKHO paCCHYUTATh MAOIMOJHUTCIIBHYIO JSHCEPIHUI0, KOTOPYIO J3JICKTPOHBL
MOJYYaroT 3a CUCT NMPECUCCCUOHHOI'O BpAIlICHUA:

WK= IQ .QZL/Z (9)

BaxHo, 4TO B Ipeneccuio BOBJICKAIOTCS HE TOJBKO 3JEKTPOHBI aTOMOB BHEIIHErO
MPOBOJHMKA IIEMH M AJIEKTPOAOB, HO M 3JIEKTPOHBI MoJieKyl raza B OJIT u Moaexyssl
NIEKTPOJIUTA TalbBAaHUYECKOTO dJeMeHTa. lIpolleccUpyIoNe 3JIEKTPOHBI MOJIEKYJ
HeliTpanbHOro raza B OJIT mpeoOpasyloT ra3 B ocoloe, Hadiekmpu3o8anHoe
cocmosiHue, MOJIEKYJIBI KOTOPOTO NPU 3TOM, NpuoOpeTas ceBepHbIi (IpH BHIE CBEPXY) U
IOKHBIA (CHU3Y) TOJIIOCA CTAHOBATCS Mmachumubvivu ounonamu (Puc.9c). Kpome Toro, onmn
MprOOPETAIOT OTIOTHUTEIBHBIN «3apsI» 3a cUeT J0OaBOYHOM CKOPOCTH BpaIIeHUs 2;

BcenencTBue Takoi mpeneccuu moja IeHCTBHEM pa3HOCTH MOTEHIIHAIOB JIEKTPHUECKOTO
TOJISL «KOPITYCKYJIBI», CTaB MArHUTHBIMH JUTIONSMH, IPHOOPENTN CIOCOOHOCTh OTKIIOHSATHCS
B DOJEKTPUYECKHX W MATHHUTHBIX TIOJNSX. OJTO BBEJIO B 3a0NMyXACHUE MPEIBIAYIIHX
HCCIIeIoBaTeNel, MPUHUMAST OCIMIUIHPYIONIAE SJCKTPOHBI HEUTpPaTbHBIX MOJIEKYN 3a
“CBOOOIHBIC AIIEKTPOHBI” WM HOHBI ra3a. CTaHOBATCS BIIOJNHE OOBSICHUMBI PE3yIbTATHI
ombiToB Jx. TomcoHa, Korga 0ns pasiuunelX 2a306, HANOJIHAIOUINX TPYOKY IOJTy4YEeHBI
pasnuynble 3Ha4CHUS e/m. [10-BUIMMOMY, C 3THX MO3UIMH CIEAyeT TaK e MNepeoleHUTh
pe3ynbTaTel onbITOB P.O. Musnkena.

Ocruunpyromue MOJIEKYJIbI Ta30B MPOSBIAIOT €Ile OJHO 3aMedaTelbHOe CBOWCTBO —
JIOMHHECIICHINIO. «byoem Hazvieams noMuHecyeHyuel u3ovulmox HA0 memMnepamypHuim
usnyueHuemM meia 8 MoM ciyude, eciu Mo U30blMoyHoe u3nydenue 001adaem KOHeuHouU
onumensrocmoio npumepno 107" cexyno u 6onvuiey. TakoBo KaHOHHYECKOE ONpE/IEICHHE
JFOMUHECIIEHIINH, JTaHHOE coBeTCKUM yuéHbIM C.1. BaBuioBeim (1948 1.)

«/lromunecyenyus — ceeuenue mej, KOMopoe He Modicem Oblmb 00BACHEHO UX MeNI08bIM
UBNYHEeHUeM, HO Pe3Vibmam KEaHMOGbIX Nepexo008 8 8030YHCOeHHbIX amMOMAxX, MOIEKYIax,
Kpucmanniaxy — 3TO TO, YTO H3BECTHO HayKe. Mexay TeM, MO HaIlUM HpPeACTaBICHUSM
MMEHHO MEXaHW3M OCIIJUIMPOBAHUS JIE)KHUT B OCHOBE HE TOJBKO 3JIEKTPHYECKOTO TOKA,
KaTOJHBIX JTy4eH, CTATHIECKOTO EKTPHUECTBA, PoTodPdeKTa, B MocTpax UmkeBCKOro, HO
1 paboTe ra30paspAgHBIX JaMIl M JIIOMHHECHCHINH, HaOI0JaeMoil, B TOM YHCIe, TPH
CEBEPHOM CHSIHHU.

PaccmarpuBast 27IeKTpOMAarHMUTHYIO HMHIYKIHIO, paHee HaMH OBIIO IOKa3aHO, dTO
AIIEKTPUYECKHHA TOK — 3TO TIOTOK CBETOHOCHOH CpeJIbl (IEKTPHUECKOTO IO, CyOCTaHIIN,
a¢upa), noOyXIaeMblli «CTOPOHHMMH CWJIaMH» B TeHeparope WU IepeAaBacMbli K
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NOTPEOUTENI0 IO TPOBOJAM B KaHajdaX «IPOBOAMMOCTH», KOTOpPhIE OOpa30BaHbI
npeueccuei a5ekTpoHoB [15, c. 12].

o

i r——

Puc.10. Kananet npogooumocmu cpedu amomos KpUCMALIUYECKOU PeuemKu.

BHeceM HEKOTOpOE yTOYHEHHE B OINMCAHHE NMPUPOJBI IEepeadn IEKTPUIECKOTO TOKA.
[Tono6HO TOMY Kak TEIJIOBOE H3Iy4EeHHE, CBET, PAIMOBOJIHBI SIBISIOTCS PE3YyJIbTaTOM
nepeayd JIEKTPOHAMM JHEPrHH TIPH Iepexojie X U3 BO30YKICHHOTO COCTOSHHS B
CTaIlMOHAPHOE, TaK >X€ NPOUCXOAWT M TIPH TepeAade 3JIEKTPUIEecCKOoro Toka. PasHuma
3aKJIF0YAETCS B TOM, YTO KMHETHUYECKas YHEPTUs Wy B 3JIEKTPUUECKYIO LIeNb epeaaeTcs OT
OCIIULTHPYIOIUX ~ OpOMT  7eKTpoHOB  Wy=Io'Q’;/2, (ypaBuenme 9). Ilepenaua
3JEKTPUUYECKON SHEPTHUM MPOHCXOIMT IO NMPOBOAAM C MHHHMAIBHBIM CONPOTHBIICHHEM B
KaHajlaX MPOBOJUMOCTH KpucTammnueckoi pemetku (puc.10). IIpu snexTpuyeckom Toke
KaHaJbl MPOBOJAUMOCTH OOpa30BaHbl COHAIPABICHHBIM IPELECCUPYIOUIMM BpalleHUEeM
JJIEKTPOHOB, KOT'JIa BUXPH OTAEIBHBIX aTOMOB CKJIA IbIBAIOTCS B OOIIUIT OTOK.

3AKJIIOYEHUE

1. Ipemnoxena Monesns OpPOWTAIBHO BPAIIAIOMIMXCS BIJICKTPOHOB, OOBSCHSIONIAS
KOBAJICHTHYIO CBSI3b KaK OCHOBY ITOCTPOEHHSI KPHCTAJUINYECKUX PENIETOK METAIJIOB. 30HHAS
Teopusi 3JEeKTponpoBogHOCTH MeTauoB Jpyne—Jlopenna—3oMmMepdenbia MpOTHBOPEUUT
MPUHIUIAM TOCTPOEHUS TBEPAOTO TeNa U KPUCTAJUIMYECKHUX PEIIETOK.

2. Crarngeckoe D>JEKTPUYECTBO HE MOXKET OBITh OOBSCHEHO HAKOIUIEHHEM U
MepeMenIeHreM CBOOOIHBIX JJIEKTPOHOB B IMIJIEKTPUKAX, YTO IPOTHBOPEYHUT TOH XKe
30HHOU Teopuu.

3. Tlpu doroaddexre HOTOHBI HE CHOCOOHBI BBIOWUTH JEKTPOHBI C OPOUT MOTOMY,
YTO HecyT B cebe »Hepruio He Ooiee TOro, 4eM MONyYWIIM MPH MEpeXoAe 3JIEKTPOHA C
BO30Y)XICHHOM OpOWTHI Ha CTalMOHAPHYIO. EAMHCTBEHHO YTO OHH MOTYT — BO30yIWTH
JJIEKTPOH, NepeBe/sl ero Ha JApYryio Bo30YXJIEHHYI0 opOuTais. DOTOTOK 00yCIOBIICH He
JJIEKTPOHAMHM, BBIOMTBIMH (OTOHAMH, a MOJIEKYJIaMH Ta30B, NpPeoOpa30BaHHBIX IIPH
MpPEeLEeCCUN B MATHUTHBIE AUMOIH.

4. B KarogHbIX Jiydax INpH TEPMONIEKTPOHHOH smuccuu “pabora BbIXOHA” W
“sHeprusi BeIxoma” mpu QoTtoaddexre, ompenenseMas MUHUMAIBHON JUIMHOW BOJIHBI,
HMOHU3AIMI0 MeTallla KaToJa HE COBEpLIAlOT. B 3TuX cilyuasx 3JIE€KTPOHBI, MPOLECCUPYH,
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OCTaloTCSl Ha OpOWTax, HO MOJ JEWCTBHEM BHEIIHETO JJIEKTPHYECKOro MOJIS MU3MEHSETCS
MPOBOJUMOCTD Ia3a, Pa3IeISIOUIero JIEKTPOIbI.

5. Ilpupona KaTOAHBIX JIydel, TEPMOAIEKTPOHHOH »smuccuu, (oTodddekra,
3JEKTPUUYECKOTO0 TOKa M BCE C HHUM CBSI3aHHOE HAXOAAT OOBSICHEHUE npeyeccuell
9/1eKkmpoHos Ha OpOMTaxX B COOTBEICTBHU C 9JIeMEHMAPHOU meopuell 2upockond,
TpeIoKeHHOH aHTIuiickuM ¢usukoM . Jlapmop (1895rt.).

6. IlpemnmoxeHo paccMaTpuBaTh  JIEKTPOJHBIM  MOTEHOHWANT B  XUMHUYECKHX
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBIX peaKIusIx Kak CJIC/ICTBHE pa3IUIHOTO
SHEPIreTUYECKOT0 COCTOSHHSI JJCKTPOHOB Ha BAJICHTHBIX OpOHMTANsAX aTroMOB B
CTaIMOHAPHOM COCTOSHHU. Pa3niaHbIe OKHCINTETHHO-BOCCTAHOBUTENIBHBIE PEAKINH, B TOM
Yyucie B TalbBaHWYECKMX W TOIUIMBHBIX 3JEMEHTaX, NPOTEKAIOT 3a CYET Pa3HOCTH
JNEKTPOJHBIX TOTEHIMAIOB ©Oe3 BBIXOJAa M IEPEMELICHUS 3JIEKTPOHOB, KAaTHOHOB U
aHHOHOB. [IpeanoxeHo cuuTaTh MPUYMHON JTIOMHHECLEHLIMHU IPELEeCCHOHHOE BpallleHUEe
3JEKTPOHOB IOJ] BO3/IeIICTBHEM BHEUIHUX JEKTPUUECKUX UM MarHUTHBIX MOJEH.

8. ITlepemauya >JEKTPUYECKOrO TOKa B IPOBOJAax OOYyCIOBIIEHA HE «HAIPaBICHHBIM
JIBIDKGHHEM JJIEKTPOHOB», a Iepefadedl »JHEepruu IO «KaHajlaM HpPOBOJMMOCTH»
KPUCTAJUINYECKON PELIeTKH IIPOBOAHUKA, 00pa3yeMbIX NIPELecCUei OpOUT JICKTPOHOB.
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Abstract: in the article is defined that, there have been the composition ethylene and
acetylene bonds tetralkyldihydrodisiloxanes platinum catalyst (H,PtCl - 6H,0) bake partin
B-sianethyl divinil acetilene carbonyl’s hydrogenetion reaction C=C goin to the bond
siloxane composition silisium organicv diene combinations are created.
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W3ydenue 51Ol peakiuy MO3BOJIMIO HAM OMNPEJENUTh OTHOCHTENBHYIO PEAKIMOHHYIO
cnocobHOCTh rpymnn C=C u C=C 1o OTHOWICHHIO K JUTHAPOIUCAIOKCAHAM.

YcTaHOBIIEHO, YTO yKa3aHHOE MPUCOEAMHEHHNE MpoTekaeT cenekTuBHO mo C=C rpymme
Y TIPUBOJUT K IIMAHOCOAEPKAIINM KPEMHUHOPTraHMIECKIM JHeHAM:
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CH, CH;  CHy
CH, = CH—C=C—C—OCH,CH,CN + H=§i—0—§iH ——=

CH, R R

H;C  CH,
N
— CH, = CH—C=CH— C— OCH,CH,CN (1)
I
HyC— Sli —0 — sli(CH3)H
R R

B UK cnekrpax mOMy4eHHBIX aIyKTOB, WHAWBUIYaJTbHOCTh KOTOPBIX OIpEeicHa
metogoM TCX, UIMEIOTCS MHTEHCHBHBIE MTOJOCH B 06macTy 2105 1 1605 cM™, xapakTepHbie
BAJICHTHBIM KoJIeOaHHAM CBSI3H Si-H u KoJIcOaHUAM TPYIIIHPOBKU
CH,=CH— C=CH—

I COOTBETCTBEHHO, a 4acTOThl, Xapakrepuzywomue —C=C—
Ipynmy, B CHeKTpax orcyrctBoBaimd. Cramo ObITh, IMaHOCOAepXKammi  3dup
BUHMJIALIETUIICHOBOTO Psi/ia IPUCOSANHSIET TETPAOPraHO UTHIPOIUCHIIOKCAHBl B OCHOBHOM
[0 alleTWICHOBOI CBsA3M, 00pa3ysd NpH ITOM KPEMHEHUTPUIBI C JUCHUIBHON CHUCTEMOMU
CBA3EN.

Cka3aHHO€ HAaXOIHUTCSA B IIOJTHOM COOTBETCTBHU M C AaHHBIMH uX cnekTtpos IIMP. B
obmactu cunbHBIX moneit (0,30-1,30 M. 1.) KpeMHeAneHa MPOSBISAIOTCS MYJIbTUILUIETHBIC
curHanel rpynn  2Si-CH3 wu  2Si-C3H7. VHTEeHCHBHBIA CHHIJIET JABYX METHIIOB
CH3—-C—-CH3, umeer 1,50 m.a. Yerkue tpumierst CH2CN u OCH2, nposBistoTcs NpH
2,62 u 3,60 M.1. COOTBETCTBeHHO. YIUpeHHbIH cuarier Si-H umeer 4,74 m.a1. Hakonen, B
obmactu cmabeix momeit (5,0-5,8 M.I.) 3TOro CHeKTpa TPOSBISAIOTCS MYJIBTHUILUICTHBIC
CHUTHAJIbI BCEX 0JIE(MHOBBIX IIPOTOHOB.

3amernm, 4to peakius (1) OTKpBIBaeT MNPOKHE BO3MOKHOCTH JUIS CHHTE3a ITOJIE3HBIX
JUIS TIPAKTUKH TUEHCOAEPKAIINX KPEMHUHOPTaHMYECKUX HUTPUIIOB.

Panee [4, 3] ObUIO TIOKA3aHO, YTO HEMPEACIbHBIC [[HAHOJC(PUHBI KaK STUICHOBOTO, TAKH
aIleTWICHOBOTO psAa TNPHCOSAUHSIOT KPEeMHHWIHIPHUIAB 10 HEHACBIIICHHOW yTIIIepos-
YIIEPOJHOHN CBSA3M ¢ 00pa30BaHHMEM COOTBETCTBYIOIIMX MPOM3BOAHBIX KpeMHMA. C Lebio
YCTaHOBJICHHS OTHOCHTEIBHOW PEaKIIMOHHON CIIOCOOHOCTH STHJIICHOBOW W aIleTHICHOBOMN
CBA3eHl B peakUMd C KPEeMHHHIWTHAPHIAMH HW3yYeHO THAPOCHWIMINPOBAHHE -
[IHaHATIIOBOTO 3(hHpa IMMETHIBHHIIANIETHICHWIKAPOWHONA B IPUCYTCTBUN TIATHHOBBIX
KaTaJIM3aTOPOB, IPUBOJISIIEE K IHAHOCOAEPXKAIINM KPEMHUHOPTaHNYECKUM JTUEHOM.

WupuBunyansHocts aagykroB I u Il ompenensanu MeTOAOM  TOHKOCIOWHON
xpomarorpadpun (TCX) UK-criekTpsl canmanu Ha pudopax UR-20 (o6macts-700-2400 cm-
1, npusma NaCl) u UKC- 14 (o6macts 2400-3660 cm-1, mpusma LiF). B cnekrpax umerorcs
WHTEHCUBHBIC IMOJOCHI moriomeHus B ooOmactu 1050 m 1595 cM, XxapakTepHble s
BaJIeHTHBIX Konebaumit cBsi3n Si—O—Si u rpymmupoBkn  Si—C=C—C=C coOTBETCTBEHHO
[5, 1], gactoTsl, xapakTepusytomue cBs3b C=C. B cleKTpax OTCYTCTBOBalIHW. BaneHTHbBIC
kosrebanus 3amenieHHOro aueHa X-CH=CH-CH-VY xapakTepu3yloTcs MoJI0Ccoil MOTIOMEeHUs
B obOmactu 1640-1650 cM-1, ogHAaKO CMEUIEHHE 3TOH IOJIOCHI B CTOPOHY HH3KHX YacTOT
1595 cm-1 B maHHOM ciiydae MOXKET OBITh OOBSCHEHO [2] OTTATHBAHWEM II-JICKTPOHOB
cBsi3u C=C Ha BakaHTHble 3d-opOuTanyu atoma kpeMHus B rpynmpoBke Si—C=C—C=C.
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Hamnume rpynn C=N u Si-H nmonrsepkmaercss mosocamu npu 2250 u 2115 cm-1.
Iocnennsiss wmcuesaer npu npucoenuHeHnn K Si-H-rpymnme ammanerara, B cHeKTpe
MOSIBIISICTCS BECbMa MHTCHCUBHBIN MUK B o0nactu 1735 cMm-1, nmpucymumii konedanusm C=0
B ¢parmente OCOCH3 CrnenoBaTenbHO, peakiys TETPaaNKWIIUTHIPO-IUCHUIOKCAHOB C
yKa3aHHBIM ahupom JMMETHIBHHUIALETHICHUIIKapOHHOIa, KaTanu3upyemas
IUTATUHOXJIOPUCTOBOAOPOIHOM KHUCIOTOM, IPOTE KAET CENEKTUBHO MO AlETHJIEHOBOW CBS3H
¢ o0Opa3oBaHMEM  IIMAHOCOAEPKAIIMX  KPEMHHHOPraHHM-  9YECKMX  COCIMHEHUH
BBILIENPUBENEHHON CTPYKTYPHI.

Kak u cnemoBano oxupark, mojiydeHHble KpeMHeHUTpuibl I u Il jmerko BcTymaroT B
pa3IUYHbIC PEAKIUH: B YaCTHOCTH, IPH B3aMMOJECHCTBHM | C ammmianeTatoM oOpasyeTcs
[HaHcoAepKalui KpeMHnioprannaeckui a¢up I11:

HyC  CH,
CH,=CH—C=CH— C— OCH,CH,CN  + CH;COOCH,—~CH=CH, —>
|
H,C— Sli —0 —Si(CHyH

R R
RO
— > NCCH;CH0— IC— ?H - ‘|Si— O—|Si— CH,CH,CH,— O — ﬁ_ CH,
CH; ﬁJH R R 0
CH,
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DKCcriepuMeHTalbHAS YacTh

B peakuuonnytoo konly, CHaOXEHHYIO OOpaTHBIM XOJOJWJIBHUKOM, KareabHOU
BOPOHKON W MeEIIaNKOW, MoMemarnT 16,3 T cBeKeneperHaHHOro -IIMaHdTUIIOBOTO d(dupa
JUMETUIIAlETH- JieHnIkapounona, 90 mu Ge3BogHoro Ttomyona u 0,1 M pacTtBOpa
TUTATUHXJIOPUCTOBOJIOPOJAHON ~ KUCIOTHI B M3ONPONMHIOBOM  CHOUpPTE. 3aTeM  IpH
WHTEHCUBHOM  TIepEMENIMBAaHMM W  HAarpeBaHMM MeEMJIeHHO jgobaBmsaroT 19,1 T
JUMETHWIIUNPONWIIUTUAPOJUCHIIOKCaHAa U KUnATAT cMmech 18 4. mpu 110°C. Ilocne
OTTOHKU PACTBOPHUTEISI M HE BOMICAIIAX B PEAKIIMIO KOMIIOHEHTOB U3 OCTaTKa BaKyyMHOM
(hpaKIIMOHUPOBAaHHOH MEPETOHKOM OBUTO BIMENeHO 14,2 T 5,5 AuMeTHin-5-1an- dTHIOKCH-
3-(mumetrnaunponmancuiioken) neataguena-1,3 (1). T. xkum. 142-143°C (0,3 M pr. CT.);
n3® 1,4696; d2° 0,9231; MRy, 105,78 (Beramucreno 105,83). Beixon 40%. Haitneno, %: C
61,36, 61.42: H9.81, 9,82; Si 15,67, 15,98. CgH35NO,Si,. Beruncneno, % C 61,13: H 9,97:
Si 15.88.

AHaorn4HeIM criocobom momydeHsl kpeMHUHHUTpHiBl (I-III), cBoiicTBa, KOTOPBIX
MIPHBEICHHI B Ta0OIHIIE.

AHaJIOTHYHO MOJIy4YEH 5,5-TUMEeTHIT-5 -[TUaHA THIIOKCH-3 ~( IUME THIITUU3OTIPOITHII-
mucuiiokew) mentamuen-1,3 (11). T.xum. 144-145°C (0,3 mm pr. cr), n3® 1,4677, d2°
0,9305; MRD 105,62 (Beruucneno 105,83). Beixon 35%. Haitneno, %: C 61,29, 6132; H
10,02, 10,15; Si 16.01, 15,77. C18H35N0O2Si2. Beraucneno, %: C 61,13; H 9,97; Si 15,88.

Peakumonnyo cmech, comepxkamyro 17,7 1. 1 m 5,1 T cBexeneperHaHHOTO
ammmnanerata, kwmatat 40 uw. B mpueyretBuum 0,1  H. pacTBOpa  IUTaTHHO-
XJIOPUCTOBOJIOPOTHOM KHUCIIOTHI B cpefe cyxoro Oensona. Ilocie OTrOHKM pacTBOpHUTENS U
HENPOPEarupoBaBIINX KOMIIOHEHTOB M3 OCTaTKa BaKyyMHOW (paKIMOHUPOBAHHOMN
MeperoHKon BhIAENeHO 16,4 T nmnaHcoaepkamniero kpemueadupa II1. T. kum. 196-197°C (0,3
mm pr. cr.); n3® 1,4671; d3° 0,9701; MRD 129,85 (Bbruncieno 130,49) Beixon 72%.
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Haiineno, %: C 60,43, 60,66; H 9.11, 9,22; Si 12,12. 12,43 C23H43NO4Si2. BeruucieHo,
%: C 60,87; H9,55; Si 12,38

Tabruya 1. Hexomopbie gusuueckoe ce0ticmea KpeMHUOpeaHUYecKux HUmpuios.

No Bhixo T.xumn. C MRD
TR 03 mm | n2 d3° .
Coeaunenust | % HaliIeHO | BBIYUCIIEHO
PT. €T.)
I 40 C3H7 | 142-143 1,4696 | 0,9231 | 105.78 105,83
11 35 iC3H7 | 144-145 1,4677 | 0,9305 | 105,62 105,83
111 72 C4H9 | 196-197 1,4671 | 0,9701 | 129,85 130,49
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Abstract: this article discusses the problem of the need for the use of antibiotics in medicine
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VIIK 632.3.01/.08

B mame Bpems aHTHOMOTHKM WCIOJIB3YIOTCS B MEAMIIMHE, CENbCKOM Xo3siicTBe. B
COBPEMEHHOM OOIIECTBE CYIIECTBYET MHOXKECTBO PA3HOBHIHOCTEH JaHHOIO JIEKapCTBa.
BrepBble aHTHOMOTHK CTal MaccoBO MUCHOJIb30BaThCs B 1943 rofy, cracast y4acTHUKOB OOEBBIX
JeHcTBUM OT cercuca. OTKPBITHE 3TOTO JIKAPCTBA KapAWHAIBHO W3MEHHIIO MHUP B JIyYIIYyIO
CTOPOHY M3-32 BO3MOXKHOCTH HM3JICUUTh paHee Hen3JiednMble OOJIe3HM TaKHe Kak: THEBMOHMS,
TyOepKyIne3, ranrpeHa u apyrue nHpexkuuu. [lomuMo denoBedeckHx NpoOieM aHTHOMOTHK
pemmn mpobiaeMy M B CENbCKOM Xo3siiicTBe. JIIomM CMOITM M3IEYUTh CKOT OT OOJe3HEH,
HNPOCTUMYJIMPOBATh POCT CAMUX KUBOTHBIX U YIIy4IIUTh UX MUILEBapeHue. B pacreHueBoncTee
CMOITIH M30aBUThCS OT OTYPEYHOH MO3aMKH, OAKTEpHO30B, MYYHHCTOW pOCBHI M APYTHX
3aboseBannii. C Havana WMCIOJB30BaHUS aHTUOMOTHKOB IPONUIO MHOTO BPEMEHH M CETONHS
MHOTHE COMHEBAIOTCS B MOJIE3HOCTH 3TOTO JeKapcTBa. [IoMnMo 3T0Tro 1 B CENTbCKOM XO3SIHCTBE
M3MEHWIACh OOCTaHOBKA, UYPE3MEPHOE HCIIOJH30BAHIE AHTHOMOTHKA MOXET TIPUBECTH K
BBIPabOTKe ycToiunBOCTH y OakTepuii. CTOWT JIM UCTIONB30BAaTh AHTUONOTHKY CETOIHS?

AKTYaJIbLHOCTB:

B Hagare ux MCHoNB30BaHNS aHTHOHOTHKH OBIIIM PEBOJTFOIIMOHHBIM OTKPBITHEM B MEIHIINHE
U cenmbcKoM xo3siiicTBe. CerofHs ke aHTHOMOTHK, 3TO OOBIAEHHOCTh M B CKOPOM BPEMEHH 3TO
JIEKapCTBO, U BOBCE MOXKET MOTEPSITh AKTYaIbHOCTb. 3a BCE BpeMs HCIOIb30BAaHMS MHOTHE
OakTepry CMOIIIM aJaNTHPOBATHCS, K MEHWIWUIMHY M 0ojiee HE BOCHPHHUMYHMBBI K 3TOMY
npenapaty. UToObl 3TOro He BO3HHMKAJIO CYIIECTBYET MHOTO METOJMK IS IPEIOTBPAILCHUS
ananTanuu Oakrepuii 1 TpuOKOB. 1 Ha CEeroAHsNIHUIA NEHb 9TO aKTyallbHO KakK HUKOrja. Benp
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ecin MHQEKIMH BbIpaboTaloT IMMYHHUTET K aHTUOMOTHKY, TO paHee He BOHHUKAIOLIHE OOJIC3HH
BEpPHYTCS BHOBb.

Llensi0 Moei craThy sIBIISETCS BBIACHEHHWE HaJ00HOCTH WCIHOJIB30BAHUSI aHTHOMOTHKA B
JKM3HU 4EJIOBEKA U B CEJIbCKOM XO3SHCTBE.

3agaun:

1. TIpoaHanmm3upoBaTh BIMSHUEC IEHAIMIUIMHA Ha OaKTepHH.

2. V3y4uTh BUIBI CHHTETHIECKHX M HATYPAJbHBIX QHTHONOTHKOB.

3. VI3y4uTh MONB3Y ¥ BpE aHTHOMOTHKA JUIS YEIOBEKa U CETIbCKOTO XO3SHCTBA.

Kakum o0pa3om 6akTepuu mpucnocadMBaOTCs K AeCTBHI0 AHTHOHOTHKA? YUEHBIE
BBIICISIIOT HECKOJIBKO CIIOCOOOB afanTaliii 3THX OpraHW3MOB K mpemapary. Hauném c
MyTanmid. bakrepum MOryT MyTHpOBaTh, M3MEHSSI CBOM TEHBI, YTO MOXET IPHBOAUTH K
W3MEHEHUIO MX CTPYKTYpbl U (QYHKUIHMHA. DTO MOXET cleNaTh UX YCTOWYMBBIMH K JCHCTBHIO
AQHTHOMOTHKOB. Takue MyTalMu MOTYT MPOU30MTH €CTECTBEHHBIM IIyTEM WIIM ObITh BBI3BAHBI
M30BITOYHBIM ~ HCIIOJIG30BAaHHEM aHTUOMOTHKOB. IloMuMo MyTaimii OakTepud MOTYT
UCIIOJIb30BaTh TOPU30HTAJIBHBIA TEepeHOC reHOMOB. OHM OOMEHHMBAIOTCS T€HAMU C APYTHMH
GakTepusMH IIyTeM TOPHU3OHTATBHOTO IIepeHoca TIeHOB. B pesympraTe Takoro obOMeHa
YCTOHYMBOCTh K aHTHOMOTHKAM MOXKET MEpeaaBaThCs OT OJHOW Oakrepum K Apyroit. Taxke
GakTepry MOTYT CO3JaBaTh OMO(MIBMBI, KOTOPbIE 3AIWINAIOT UX OT ACHCTBUS aHTHOHOTHKOB.
BruoduneMel- 3TO ClIOXKHAsT TPEXMEpHAsi CTPYKTypa, B KOTOpPOil OakTepHu HaXOAATCS BHYTPH
CIIM3UCTOTO MaTPHKCa, KOTOPBIN co37aeTcs MU caMu. baktepuu B 6nodmipmMax MOTyT OBITh
MEHEe YyBCTBHUTENBHbI K aHTHOMOTHKAM, YeM CBOOOJHO IUIABAIONIME KICTKH. S BBImENMiIa
TJIaBHBIE CTIOCOOBI TPOTHUBOCTOSIHMIO aHTHOMOTHKA. OTCIONa CIeyeT, YTo Kak M Jro0as WHas
(dhopma ku3HH OAKTEpUM JCIArOT BCE IS BO3MOXKHOCTH BBDKUTHh. HO Kak Torma GOpoThes €
HUMHA?

Kakne anTnOnoTHKH OBIBAIOT?

Ha naHHbBIi MOMEHT CYILECTBYET MHOXKECTBO aHTUOMOTHKOB KaK CHHTETHYECKOIO, TaK H
MPHUPOJTHOTO TPOUCXOKIeHUs. Kakue ke n3 HuX Jydile cnpassitcs ¢ 3adoneBaHueM? Jlornuno
MPEIIOJIOKNUTh, YTO CHHTETHYECKOTO MPOUCXOXKICHHSA, HO KaKhe BHABI CHHTETHYECKUX
AHTUOMOTHUKOB OBIBAFOT?

CuHTETHYECKHE AHTHOMOTHKH - 3TO AaHTHOMOTHKH, KOTOpble OBIIM CO3/1aHBl B
71a00paTOPHBIX YCIIOBUSIX, @ HE TIOJyYEHBI U3 PUPOJHBIX HCTOYHHKOB. HekoToprle 13 Hanbomee
PacTIpOCTPaHEHHBIX CHHTETUYECKUX aHTHOMOTHKOB IIPE/ICTaBIISIOT COOOM:

o Ilenuyunnunsl - 5T0 TPyIIa aHTHOMOTHKOB, KOTOPBIE OBLIN CO3/IaHbl CHHTETUYECKH Ha
OCHOBE €CTECTBEHHBIX IIEHULWJITNHOB, TIOJIyYEHHBIX U3 TPpHOOB. Mcrions3yercs st jmoned n
JKMBOTHBIX.

o [lehanocnopunsl, mempauuriunsvt, MaKpoaudpl- TPylNmna aHTHOMOTHKOB, KOTOPHIE
OBLTH CO3/1aHBI HA OCHOBE BEILIECTB, MTOJYUYCHHBIX U3 OaKTepHil.

e Keunononsi- 3510 TpyImna aHTHOMOTUKOB, KOTOpbIE OBLIM CO3/IaHbI CHHTETHYECKH Ha
OCHOBE XWHOJIOHA (MCHOJIb3YIOTCS JUIsl TPOMUIAKTUKH U JISYeHNS] MHPEKIMIT MOYEBBIBOISIIMX
MyTeH, PECHUpaTOpHBIX WHGEKIMH, HHOEKIMH KEITyJZOYHO-KHMIIEYHOTO TpaKTa, KOXKHBIX
MHpEKIMI 1 Apyrux 3aboneBaHnit Mroaei 1 KMBOTHBIX. OHM paboTaroT yOuBast OaKkTepry WK
OCTQaHOBMB HX PpOCT, OJIOKHpYS crenuduyueckue (epMeHTh, HEeoOXOAMMBIE JUIT HX
Pa3MHOEHUSI 1 BBKMBaHHS.)

o Cmpenmomuyun WcnoNb3yeTcss Uit OOpbOBI ¢ OaKTEpHAIBHBIMU  MHQEKIMAMA
PacTeHui, TAKUMH KaK OaKTepruaIbHbIH 0KOT Tabaka M Or'ypedHbIN KEeNThIH JIUCT.

e  Pughamnuyun npuMeHSIOT 111 00prOBI ¢ OakTepHaTbHBIMA HH(EKIMAMH PAaCTEHHH,
TaKVMH KaK OaKTepHaIbHBIA paK TPYIIIHL.

e Kacyzamuyun wcnoms3yercss Uil OOpbObI ¢ OakTepHaIbHBIMH HHGEKIMSIMH pHCa,
TaKUMH Kak OaKkTepHabHasi OpPaKOBKYCHOCTD M OaKTepHabHOE 3a00JIeBaHNE JINCTHEB.

e  Oxcumempayuriun TPUMEHSIOT IUIsI OOpBEOBI € OaKTePHAIBHBIMU HH(EKIUAMH
PacTeHUM, TAKUMH KaK OTYPEUHBIH JKEITHIN JIMCT U OAKTEpHATIBHBINA paK.
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Taxxe CyLIECTBYIOT U pACHIEHUA AHMUOUOMUKU - STO PACTUTENIbHBIE SKCTPAKThl WU
COCIIMHEHNS, KOTOpbIe 00/1aJal0T 0aKTEPHOCTATUYECKMMH WM OaKTEPULIUIHBIMH CBOHCTBAMHU,
TO €CTh OHM MOT'YT YOMBAaTh WJIM OCTaHABJIMBATH POCT Oakrepuid. PacTeHnst aHTHOMOTHKN MOTYT
MCIIOJIb30BaThCS JUIsl JICYSHUS] Pa3iIMUHbIX MHEKIMI 1 3a001eBaHui. K HUM OTHOCST: YECHOK,
9XHMHALEI0, KyPKyMY, JIABPOBBIH JIUCT, YalfHOE JIEPEBO, aoe Bepa, IMOUPD | T/,

Bpenen 11 aHTHOMOTHK YesI0BeKY?

C omHOW CTOPOHBI, 3TO JIEKAPCTBO SIBISIETCS BAKHBIM HHCTPYMEHTOM B OoOppOe C
OakTepHabHBIMH WH(EKIMAMH H CIIOCOOCTBYIOT YITYUIICHHIO 3I0POBBS M ONAromOIIyqrs
mozneil. OHO HCHONB3YIOTCSA JUI JICYCHHS PAa3iIMYHBIX WH(EKnuH, TaknxX Kak ITHEBMOHWS,
CHHYCHUT, MH(EKIMH MOYEBBIBOUIIINX IyTeH, MHPEKIMH KOXKH, XPOHHIECKHE HH(EKINH H
Ipyrux. AHTHOMOTHKA TakXKe UTPArOT BaXKHYIO POJIb B IPOQIIIAKTHKE HHDEKINH, CBI3aHHBIX C
MEIMIMHCKUMH TIPOLEAYPaMH, TaKMMH KaK XUPYPrUUECKHE BMEIIATeJbCTBA M 3yOHBIE
nporeaypsl. OHM TaKKe MOTYT NTOMOYb YMEHBLINTH 3200JIEBAEMOCTh U CMEPTHOCTh JKMBOTHBIX,
YIAYYIIUTh MHINEBAPEHHE U POCT, a TAKKe YBEIMYUTh YpO)KaHOCTh pacTeHuil. OfHaKko U B
JKM3HU 4eloBeKa U B CEJIbCKOM XO3SIMCTBE 3TOT NpemapaT CTOUT HCIONb30BaTh C JOJDKHOM
OCTOPOXHOCTBIO U TOJBKO IO HA3HAUCHHUIO Bpaua, TaK KaK HETPaBIJIHHOE HCIIOIb30BAaHHUE MITH
M30BITOYHOE HCIOJIB30BaHHE AHTHOMOTHKOB MOKET NPHBECTH K Pa3BUTHUIO YCTOMYMBOCTH K
JICYCHUIO Y OAKTEpHH, YTO MOXKET CO3AaTh MPOOIEMBI B JICUCHUH OaKTEPUATBHBIX MH(EKINI B
Oynymem. HecMoTpst Ha TO, 9TO aHTHOMOTHKH SBILIFOTCS 3((QEKTUBHBIMU JICKapCTBEHHBIMH
CpencTBaMu [UIsl JICUeHHs OaKTepHalbHBIX WH(QEKIHMH, MX HENPaBHIbHOE WIM HM30BITOYHOE
WCIIOJIb30BaHNE MOJKET BBI3BIBATH DSl HETAaTHBHBIX MOCIIEACTBUHN I 300pOBbA YemoBeka. Kax
OBIIO HamMCaHO paHee, W30BITOYHOE HCIIONB30BAHUE AHTHOMOTHKOB MOXKET MPHBECTH K
Pa3BUTHIO YCTOMUMBOCTH K JICUeHHUI0 y 6akTepuit. [loMrMo 3TOro jekapcTBO MOXKET IPUBECTH K
HapYIICHUI0 MUKpOOHOMA. AHTUOMOTHUKU HE TOJBHKO YHHUUYTOXKAIOT OAKTEpUH, BBI3BIBAIOIINE
MHQEKIHIO, HO TAKKE YHHYTOXKAIOT IOJIE3HbIE OaKTepuu, KOTOpblE HAXOASITCS B HalleM
OpraHusMe. ITO MOXKET IPUBECTH K HAPYIICHUIO OajlaHca MUKPOOHOMa, YTO MOXKET MPUBECTH K
npodieMaM CO 3/I0pOBbEM, TaKUM Kak JUCOAKTEpPUO3, aJUIEPTHU, OXKUPEHHI0 U JpyruM. He
JIMILIEHbl aHTUOMOTUKKM M NOOOYHBIX 3(dexToB. Hampumep, oHM MOryT BbI3BaTh JHapero,
TOILTHOTY, PBOTY, QJUIEPTHUIECKYIO PEAKIMIO U APYTHe IPOSIBICHUSL.

Bce BplmenepeunciieHHbIe MPOOIEMBbI TaKKe OTHOCATCS M K CEIBCKOMY XO3SIHCTBY,
JKMBOTHBIM M PAaCTEHHUSIM B YACTHOCTH.

BbiBoa: AHTHOMOTHK OJTHO3HAYHO TOJIE3HOE U HY)KHOE M300pEeTeHNEe B HACTOSIIEE BPEMsI.
Be3 nero Ham OBl OBUIO TPYAHO CYIIECTBOBATH M JKUTh TaKKe XOpOLIO Kak M ceifyac. Ho
AQHTHOMOTHK 3TO HE TaHaIes, MCXOJs M3 BBINICIICPEUUCICHHBIX yOexneHuid. YToObl 3TOT
TpenapaT OCTaBAJICA TaKUM JK€ JICHCTBEHHBIM HYXKHO HE 3JIOYNOTPEOIATH MM M IIOCTOSIHHO
MOANGHUIHPOBATE, YTOOBI OOPOTHCS C HOBBIMU MYTAallMsIMU 1 BapHALSIMU OaKTepHIL.
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Abstract: the effectiveness of the educational process and the quality of the pedagogical
conditions for the training of future teachers of the Russian language and literature, which
is one of the main tasks of the multi-level training of future specialists, largely depends on
the organization of students' learning activities and the methods and means of instruction
applied. The main task during the transition to digitalization in the training of future
teachers of the Russian language and literature is to enhance the quality of digital literacy
and methodological competence individually, and to ensure the maximum development of
active forms and teaching methods.

Keywords: methodical approach, digital technologies, competence, activation of
educational activity.
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Annmouusn: s¢pgpexmusnocms yuebHo20 npoyecca u Kauecmeo nedd2oSudecKux yciosull
n0020mMoGKU OYOYWUX yyumenell pyccKoeo s3blKa U JUMmepamypul, A6IAI0Welcss 0OHUM U3
OCHOBHBIX 3a0ai MHO20YPOBHEBOU NOO20MOBKU OYOYWUX CHEeYUATUCTO8 B0 MHO2OM
3a6UCSIM OM OP2AHU3AYUYU YH4EOHOU OesiMeIbHOCMU CIMYOEHNO8 U NPUMEHSEMbIX MEeMO008 U
cpedcme obyuenus. 1asnas 3a0aua 6 nepuod nepexodda Ha YUGPosu3ayuio 6 no020mosKe
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Kauecmeo  YUPPooU  SPAMOMHOCHU U MEMOOUHECKOU  KOMHEeMeHYul  Kadcoo20o
UHOUBUOYATILHO, 00ecneyums MAaKCUMAIbHOe O0CB80eHUe aKMUGHLIX (GopM U Memooos
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Currently, in the field of pedagogy, the issue of digitalization of the education system
and the use of digital technologies in the learning process holds a central position. Scientific
research by scholars highlights the effectiveness of an integrative approach in the use of
digital technologies in the educational process. Therefore, professional training at the
university, in the context of digitalization, should not only foster professional competencies
but also develop the analytical design of thinking, creativity, creativity, and metacognitive
activity. So far, the emphasis in the educational process has been on expanding the volume
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of the studied educational content, which consequently leads to an overload of cognitive
operations and hinders the development of independent synthetic work skills and creative
activity.

The main task during the transition to digitalization in the training of future teachers of
the Russian language and literature is to raise the quality of digital literacy and
methodological competence of each individual, to ensure the maximum development of
active forms and teaching methods. At the forefront of all efforts to enhance the educational
activities of students, it is necessary to put the development of independence in the process
of developing digital literacy and mastering digital learning technologies, while providing
methodological support. To enhance the effectiveness of the educational process, it is
necessary to implement a methodological approach to the integrated use of digital
technologies. The development and implementation of progressive methods, approaches,
and educational systems of digital technologies can serve as a basis for intensifying this
process.

The system of pedagogical influence consists of separate elements, each of which is an
independent part with a specific purpose. "Approach" is considered as a theoretical concept
for defining the object of research, which structurally consists of the following parts:

1. Object of research,

2. Goal and objectives, expected research outcomes,

3. Process of achieving the expected results,

4. Evaluation of the results.

Today, the results of scientific and pedagogical research on the formation of professional
competence of future Russian language and literature teachers emphasize the complexity
and interdisciplinary nature of approaches to addressing identified issues. The formation of
professional competence of future Russian language and literature teachers is subordinated
to the linguistic aspect, with a communicative orientation that includes intercultural factors.
In addition to Russian language and literature, students also study ancient, foreign, and
Kazakh literature. The study of literary Russian language through artistic works should be
seen as creating conditions for enhancing the potential of the teacher's personality in
Russian language instruction. Immersion in the linguistic space can be effective through
methodological approaches.

The methodological approach to the comprehensive use of digital technologies in the
educational process is based on the UNESCO ICT Competency Framework for Teachers,
proposed in 2018. The framework encompasses all aspects of a teacher's professional
activities. The recommendations of the UNESCO ICT Competency Framework for Teachers
consider three levels of educational informatization: "Knowledge Acquisition," "Knowledge
Application," and "Knowledge Creation," which we have taken into account when developing
methodological approaches to the comprehensive use of digital technologies in the formation
of future Russian language and literature teachers' digital competencies [61, p.10].

The methodological approach does not address the content of education; rather, it
implies the technologies of organizing the educational process. It systematizes methods and
techniques, pedagogical teaching technologies that serve as a means of organizing a person-
centered and activity-based approach in the formation and development of competence.

The structure of the methodological approach includes:

1. Competency-based approach: Practical and goal-oriented nature of learning,
modeling a professional environment for acquiring necessary professional competencies.

2. Dialogical approach: Dialogic interaction among participants in the educational
process, promoting collaboration.

3. Person-centered and activity-based approach: Self-expression of the individual
through the implementation of intellectual, spiritual, moral, and emotional aspects.

4. Synergistic approach: Treating the development of thinking as a complex dynamic
system encompassing critical thinking, analytical thinking, and creative thinking.
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5. Constructive approach: The process of self-awareness and self-development
management.

The formal criterion of the methodological approach is aimed at systematizing
theoretical knowledge and comparing it with practical skills and abilities in the digital
environment.

Currently, there is a wide range of didactic material available in the open educational
space related to digital educational technologies, thematic educational websites such as
"Tlepsoe centsiOpsa" (First of September), "Opdorpamka" (Orthography), "Kymerypa
muceMeHHoH peun" (Written Speech Culture), and others, as well as mobile applications like
"Opdorpadus" (Orthography), "dukrant" (Dictation), "Penerutop" (Tutor), "I'pamoreit”
(Grammar Guide), where quizzes on the Russian language based on literary works are
developed. Digital educational resources for the Russian language are available and can be
used both independently during non-classroom time and during class lessons.

Alongside educational objectives, digital educational technologies contribute to solving
socio-educational tasks and facilitate interaction with parents of students within the school
education system, such as "Kundelik.kz" and "Bilimland". This emphasizes once again that
in the era of global digitalization, the Kazakhstani education system is rapidly developing
both its material-technical base and pedagogical conditions for digital transformation in
education.

Thus, the methodological approach in education serves as a tool to ensure the dynamic
development of the education system as a whole.
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Abstract: one of the founders of the professional theater, the famous director V.1
Nemirovich-Danchenko, made a significant contribution to the development of directing,
introducing three aspects of directorial activity in science: the director-teacher, the
director-mirror and the director-organizer. Over the years, new approaches and
perspectives emerge in directing that reveal additional aspects of the director. This article
discusses the psychological approach to the directing process, the psychological
characteristics of the director, his functions from a psychological point of view, and the
author shares his professional observations.
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BBenenne. YenoBeyeckoe MBIIIIEHHE HWIPalio BaXHYIO pOJIb B  (OPMHUpPOBAHHU
BBICOKOI'O0 YPOBHS JYXOBHOCTH U KYJIBTYDBI, UTO TAK)K€ IIOBJIMSAJIO HA UCKYCCTBO, BKIIOYasi
pexuccypy, Aenas ee cepoil BOCITUTaHHS.

Pexuccypa — 310 00nacTb, CBsI3aHHas C MHTEIUICKTOM, MBIIIJIEHHEM U JyXOBHOCTBHIO
YelloBeKa, a TakKe TpeOyromas OTBETCTBEHHOCTH U TmaTtenbHocTH. B XXI Beke pexuccep
JIOJDKEH O0JIafaTh HE TONBKO TMTyOOKMMH 3HAaHMSIMH B CBOEH 00JacTH, HO M HMETh
oOImmMpHEIe TO3HAHUS B IPYTHX cepax.

YMenue pexuccupoBarb (OPMHUPYETCSl BHadaJle B MAaTEPHHCKOM YTpoOe, a 3aTeM
pa3BHBacTCs B CEMbE, B Maxajlle, B Maxaiie, yIieOHOM 3aBEJCHUH U Ha MPOTSKCHUH BCEH
*u3HU. OTHAKO 3TO HEIOCTATOYHO, YTOOBI CTAaTh CHIIBHBIM PEKUCCEPOM.
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UccnenoBanusi, nposeaennsie Apuctorenem [4], K.C. CranucnaBckum [6], b.
CaiipymmaeeiM [2], M. VYwmapobim, T. ﬁynaomeBLIM [3], P. KagpipoBeim [5], @.
AxwmenoBbIM [1] oOpaianm ocodoe BHUMaHNE Ha ICHXOJIOTHYECKHE aclIeKThl PEXKUCCYPHI.

B uwactHoctu, Kapn ["aueman, B cBoeit kuure "Pexuccep", MOAYEPKUBAET, YTO PEXHUCCED
JIOJDKEH 00BelMHATh B cebe He TOJBKO JII0OOBH K CBOEi paboTe, HO M HPaBCTBEHHBIC U
MpaKTUYEeCKHe 3HAHUS, HETIOPOUYHYIO MOpallb M M3BICKaHHBIN BKyc. OH NODKeH 001ajgath
TEOPETHICCKUMH 3HAHUSAMH B OONAaCTH JApaMaTyprMd W WMETh TIyOOKOe NOHUMAaHUE
Pa3IMYHBIX TEXHUYECKUX aCIIEKTOB Te€aTpa.

BaxxHO OTMETHTB, UTO pekuccep IODKEH OBITH MO3TOM, BOIDIOMAs B cebe KadecTBa
XyIOXHHKA-IeKopaTopa. DTO BKIIOYACT B ce0sl pa3BUTOE YYBCTBO I[BETa W MPOCTPAHCTBA,
HWHTEJUIEKT, CIHOCOOHOCTh YNaBIMBATH CaMble TOHKHE AacCHeKTHl, a TaKKe ITOHMMaHUE
MY3bIKH, I'OJIOCa U JyXa BpeMeHH. [J1y0oKkoe NMOHMMaHHE 4YeNOBEYECKOW IICHUXOJOTUU U
JYyXOBHOCTU SIBISIETCS HEOTHEMJIEMON YacThIO pEXKHccepa, MOCKOIbKY 3TO IO3BOJISET
MOJIHOLICHHO BOCIPHUHSTH aKTepa U ero TBOpPUYECTBO [2, ¢. 95].

Metoasbl. B.11. HemupoBuy-/laHueHko, OJIMH U3 OCHOBAaTeJEN TeaTpaJbHOTO UCKYCCTBA,
MOJYEePKUBAT HECKOJIBKO KITFOUEBBIX KaueCTB, KOTOPBIMU JOJDKEH 001a1aTh pesKuccep:

- PEeXHUCCEP-TIEAaror JOJKEH ObITh CIIOCOOCH YETKO U JIOTHYHO OOBACHHUTH UJICIHO,
EeNTb M HHTSPIPETAIHIO XYA0KECTBEHHOTO 00pasa.

- pexuccep-3epKaJio  IOJDKEH YMETh TOYHO OTPakaTb HWHAMBHUAYaJIbHbIE
0COOEHHOCTH U TBOPUYECKHUE CITIOCOOHOCTH aKTEPOB.

- peXHCcCep-OpraHu3aTop  JO0JDKEH 3 PEKTHBHO OpraHu30BBIBATH U
KOOPJAMHHUPOBATh BECH CIIEKTAKIIb UM MEpONpUsTHE [2, c. 95].

Pexuccep Bcerga IOJKEH yUHTHIBaTh OCOOCHHBIM XapakTep Kaxjaoro akrepa. OH He
JTOJDKEH 3a0bIBaTh, 4TO "y aKTepa eCTh CBOs (paHTa3us, OH 3HACT *KU3Hb". Pexxuccep M0mKeH
YMETh  DPAaCKpbITh YMCTBCHHBIH ¥  (DU3MYCCKHI TaJaHT aKTepa, YBUACTh €ro
MHJIMBHIYalIbHOCTh, a TaKke yOeAuTh akTepa M INepelaTh €My CBOE BOOOpaKeHHE H
MOHUMaHHE MPOU3BEACHHUS, KOTOpPOE pPEeXHCCep TIIATENbHO H3YyYMsl. B 3TOM KOHTEKCTe
Ba)XHBIM CTAaHOBMTCS YETBEPTOE KA4ECTBO PEXHCCEPA — CIIOCOOHOCTH K MCHUXOJOTHYECKOMY
aHaJIM3y M IOHUMAHUIO aKTepa.

Korma pexwmccep mpucTymaer K paboTe HaJ HOBBIM INPOW3BEACHHUEM, OH H3HAYAIBHO
nu3ydaeT OOIIECTBEHHOE MHEHHE, a PEXHCCEP-IICUXONIOT aHANM3HPYET IICUXOJIOTHIO
obmectBa. Eciim 00BEKTOM HCKycCTBa IS pPEeKUCcepa SBISCTCS YeloBedecKas AyIia, TO
UL peKUCCEepa-TICUX0NIora OOBEKTOM SBIISIETCS YEJIOBEYECKOE CO3HAHWE, MBIIUICHHUE U
pasym.

B To Bpems Kak MCHXOJOTHS 3aHMMAaeTCd H3Y4YEHHEM IICUXMYECKHX MPOIIECCOB,
0COOEHHOCTEH, CTPYKTYp M COCTOSIHMI YeJoBeKa, pexuccypa sBISETCS HAyKOW, KOTopas
M3y4aeT XKHU3Hb. ECIM yuecTh, YTO YeJIOBEeK SBJISIETCS IJIaBHOW (UIYpOil B JKU3HH, TO LIEJb
TICUXOJIOTHH U PEXUCCYPHI 110 CBOEH CyTH OJ[HA U Ta XKe.

Ilcuxomorust MCKyccTBa 3aHMMAeTcs W3YYEHHEM IICHUXOJIOTHUECKUX OCOOEHHOCTEH
TBOPUYECKOH JESATENLHOCTH B Pa3jIMYHBbIX BUJAX HCKYCCTBA, BOCHPHUITHAMH MPOU3BEICHUI
HCKYCCTBa JIIOJIbBMU M HMX BJIMSHUEM Ha pPa3BUTHE JIMYHOCTU. YUyBCTBa, TEMIEpaMEHT,
XapakTep, CIOCOOHOCTH U IPYTHE ICUXOJIOTHYECKUE Ka4eCTBA JTMYHOCTH CBHIICTEIBCTBYIOT
0 TOM, YTO 3TH JIB€ 00JIACTH JIOTHYECKHU CBSI3aHBI IPYT C IPYTOM.

Bo Bce BpemeHa M BO BceX KyJIbTypax 4eJOBeuecKas JAylla paccMaTpUBaliaCh Kak
HUCTOYHUK CWIBHBIX 3MOLUH, pagocTd M MYIPOCTH. UYUeloBEeK OTKpbUI B CBOEH Aylie
MOIITHBIE YyBCTBA, CHMBOJHU3UPYIOIHE H00pO, Takue Kak JIFOOOBb, OJIarOapHOCTD |
ynoBierBoperre. COBpeMEHHBIE HCCIEIOBAHUS IOATBEP)KIAIOT B3aUMOJCHCTBHE MEXKIY
CepaIeM M MO3roM deJoBeKa. Bmecte oHM 00pabarhiBaroT HWHGOPMAIMIO, U B 3TOM
MPOIIECCE YEIOBEK MPUHUMAET PEIICHHS.

Pexwuccep-nicuxonor — 3TO YeNIOBEK, KOTOPHIM 00y4aeT akTepa WM HCIIOIHUTENS
BaXHBIM aCHEKTaM HCKYCCTBA, OKA3bIBAIOIIUM BIMSHHE HAa IICUXHMKY dYeioBeka. OH yduT
XYJOXKHHUKA BHYTPCHHHM IICPCIKUBAHHUSAM, MBICISIM, BOOOPaXCHHIO, TAMSTH, BOJIE,
XapakTepy, CHOCOOHOCTSIM ¥ JIDYTMM  IICUXOJIOTMYECKHMM  acleKTaM TBOPYECKOH
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JESITEBbHOCTH. PEXHUCCEep-TIICUXONIOT JOJDKEH 00JIanaTh SICHBIM BHJCHHEM M TIIYOOKUM
MMOHUMAaHUEM.

Apucrorens (4-d BEeK 1O H.3.) TaKXKE pPaccMaTpHBall TBOPYECTBO KaK CPEICTBO
TapMOHHU3AIUM JIMYHOCTH C OOIIECTBEHHON Ku3HbIO. OH pa3paboTan KOHIICIIUIO
MHUME3HCa, KOTOpas PacKpPhIBACT BHYTPCHHUN MHpP 4YEJOBEKa U CHOCOOBI BO3JCHCTBUS
ucKyccTBa Ha Hero. [loHsarme "kaTapcuc" MOJMYYHMIIO pa3BUTHE B TEOPHH MHMeE3HCa.
ApucToTeNb yTBEpXKAajl, UYTO APEBHETPEUYECKHE TPareIWd OYHIIAIN CO3HAHUE 3PHUTENS OT
HETaTHBHBIX dSMommi. [yOokme mepekWBaHUS IIO3BOJSUIM ITYXOBHO  OYHMINIATHCS,
MOJHAMATBCS OT HHANBHUAYAIBHOCTH K BCEOOITHOCTH [5, ¢. 7].

ApucroTens Takke NOAPOOHO ONMKCHIBAN BIMSHHE MY3BIKM Ha TICHXHKY. My3BIKa B
Pa3HBIX TOHAIBHOCTSAX MOJKET JIENIaTh YEIOBEKa COCTPagaTeIbHBIM U HEKHBIM MITH HEPBHBIM
U BO30YXICHHbIM. Jlopudueckue, QpPUIHHACKHE W JIMIUICKHE TaMMbl OKa3bIBaJH
MOJIOKUTEJbHOE BIIMSHME Ha JAYIly U 3J0pOBbE, B TO BpeMs Kak JApyrue raMMbl
PEKOMEH/I0BAJIOCh HE MPUMEHSTh B MY3bIKE, MPEeIHA3HAYEHHOU JISI MOJIOJOTO MOKOJIECHHUS.
ITomoOHBIC peKOMEHAINHN TAK)KE MPUMEHSIIHCH K MY3bIKAIEHBIM HHCTPYMCHTAM.

JlpeBHHE Tpeku Ha3bIBAJIM HEIPAMOTHOTO deJoBeka '"akcapeBToc" (axareutos), 4To
03HAYaJ0 YeJIOBEKa, HECMOCOOHOTO IMeTh, TAaHIEBaTh WM UrpaTh Ha MY3bIKAJIbHBIX
HHCTPYMEHTAX, TO €CTh y4aCTBOBATh B XOPEsX.

Tearpanpnsrii peopmarop K.C. CraHHCIaBCKHA, B CBOMX TEOPETHUECKUX paboTax u
MPaKTUYeCKOM OIBITE IOCICAHUX JIET, IOAYEpKHUBaT Hepa3AeIbHOCTh BHYTPEHHETO
CIICHIYECKOTO COCTOSHHS W TICUXWKHA aKTepa OT BHEINHUX, (U3MUECKUX acmekToB. OH
MOJYCPKUBA WX B3aWMO3aBHCHMOCTh, YTO SBJIUIOCH OCHOBOW ISl pasBUTHA HACH O
B3aUMOCBSI3H (YU3UIECKOTO U JYXOBHOTO B ICATCIILHOCTH aKTepa.

PesyabTaThl uccienoBaHHsA CcBUAETeNbCTBYIOT o ToM, 4ro K.C. CranucraBckui
00paTwI BHUMaHUE Ha pabOThI (PPAHIY3CKOTO YUCHOTO U ICUXOJIOTa-3KcIepuMenTaropa P.
Pu6o, Takme kak '"Ilcuxomoruss BHuManus", "HepBHas mnamsats", "HopmanbHble WU
aHOMaJIbHBIE COCTOSHUS HMaMATH", "DBOJIONUA 00mKX uaek" u "DMoIMoHaNbHAS JOrHKa" .
OHH cofep)KaT MHTEPECHYIO U TOJIE3HYI0 HH(POPMALHKIO O AYIICBHOM MHpPE aKTepa H
akTepckoil mcuxonornu. CTaHUCIABCKHUHA, OCHOBBIBasCh Ha MHeHHMH P. Pubo o Hammamm
HEpBHOW TMaMATH Y YENOBEKAa, HUCCIEAYET €€ POIb B XYAO0KECTBEHHOM TBopuecTBe. OH
VIIyONsieT W pacuIupsieT TeopeTHdeckue BHIBOAB P. Pubo, 3ameHss TepMuH "HepBHas
namsTh" NOJHBIM MOHSATHEM '"SMOLMOHAIbHAS NaMsTh", KOTOpas UMEET BAXXHOE 3HAUEHUE
JUTSL aKTepa | peuccepa.

«KoHedHO, cpemu HENOCTAaTKOB MHOTO apTHCTUYECKHX XapakTepoB (XIIECTaKoB,
TOPOAHMYHMI), a Cpean JIoZie ¢ TEMHBIMH HaMEpPEHHsIMH ecTh U Benukue crpactu (MBan
I'po3sbrif). Ho He B 3TOM TriaBHas CyTh HAIIETO HCKYCCTBA, IOKA3bIBAIOIIETO KPacoTy
«IYXOBHOM XM3HU uenoBeka». Bo3MokHO, HaM HykeH napyroit marepuain. Wmmre ero B
CBETJIBIX YTOJIKaX HaIIero cepla - MECTaX, TJe JKUBYT PaJoCTh U CTETUUECKHIE YyBCTBA.

ITo3BoJIbTE BalIM YyBCTBA OBITH OOOTAICHHBIMU 3alacOM KpPacOThl M OJaropojCTBa.
Tenepb, s Aymaro, CTaJO SCHO, YTO JJS MOJHOTO OCYIIECTBIEHHUS BCEro, 4YTO s CKa3al,
HACTOSIIEMY XyJOKHUKY HEOOXOIMMO IMPOXKUTh OCMBICICHHYIO, HHTEPECHYIO, KPaCUBYIO,
HACHIIIEHHYIO, CTPACTHYIO W BJOXHOBJITIONIYIO XM3Hb. OH JIOJKEH OBITh OCBEIOMIICHHBIM O
TOM, YTO MPOUCXOJUT HE TOJIBKO B KPYIHBIX TOpPOJax, HO U B ACPEBHAX, HA MPEANPUITHIX,
B CaMOM KYJIBTYPHOM LEHTpPE MHUpa. XYIOKHHUK JOJDKEH HAONIOAATh M M3y4yaTb JKU3Hb W
TICUXOJIOTHIO JII0JIeH CBOEH CTpaHbl U IPYrUX CTPaH.

BbesycnoBHO, pexxuccepckoe TBOPUECTBO MPEACTABIAET COOON TPy, HO OHO OTIMYAETCS
OT BCEeX [PYrMX BHJOB YMCTBEHHOTO TpyJa. B 3TOM OTHOIIEHWH OHO SBIISIETCS
MPOJOIHKAIOIIUMCS SIBJICHHEM. B 3ToM Tmporiecce OOJBIIYI0 POJh UTPAIOT KaK JIMYHBIC
KauecTBa pexuccepa, Tak v ero mpodeccCnoHaIbHbIe HABBIKH.

Ecmu pexxuccep TpyaomtoOuB, OpraHu30BaH, MPUIEPKUBAETCS OMPEACICHHOTO TIaHa B
MMOBCETHEBHON paboTe, IICHUT BpeMsi, OTBAXXEH W HE WCHBITHIBAET CcTpaxa Tepes
TPYAHOCTSMHU, TO OH CIOCOOCH 3aBEPIIUTH CBOM IPOCKTHl. B TNpOTHBHOM ciiyyae OH
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OCTaHeTCsl IPOCTO YIaYHOH MeeH, KpaCHBBIM 33 yMbIBAHUEM. JTO MIOKa3bIBAET, HACKOJIBKO
B)XHO M3Y4aTh JMYHOCTH, ICUXOJIOTHIO U TyXOBHO-HPABCTBEHHBIE ACIIEKTHI XyJOXKHHUKA.

UYenoBek 1o CBOEH MNpHpOAE CTPEMHUTCS K KpacoTe, CIPaBEAJIMBOCTH, JIOOBU H
COBEpLICHCTBY, M 3Ta CUTyauus Takxke TpeOyeT cBoOOIbl BHYTpH pexwuccepa. Eciam myx
pexuccepa cBOOONIEH, ero padoThl OyAyT M3Iy4aTh KpacoTy, CHpaBeUIMBOCTh, JIOOOBb U
COBEPIIEHCTBO.

[Ipn mocraHOBKE 3a7ad aKTepaM PEXXHUCCEP YUUTBIBAET MX TBOPUECKHE BO3MOXKHOCTH U
NPUMEHSET pa3InYHbIC BHEIIHHE METOAbl. B 3TOM mporecce peskuccep-IcuxoIor IpUaacT
MEPBOCTENCHHOE 3HAYCHUE NICUXHUKE aKTePa M MCUXHUKE POIIH.

[IpennonoxuM, 9TO BUepa MBI MOCCOPMINCH. S myOmmaHO ockopOmn Bac. Ceromss,
KOTZ1a MBI BCTPETHIINCH, 51 XOTEJ OBl TOMOWTH K BaM, MOXKaTh BaM PyKy W HU3BHHUTHCA. S
NPU3HAIO, YTO ATO MOSI BUHA, U 51 UCKPEHHE X04Yy, YTOOBI BBl 3a0BUTH O MPOHM30MICALIEM.
[ToGenuTh BuepamrHero cornepHuKa — 3aja4a He U3 MPOCTHIX, [I03TOMY MHE HYXXHO MHOI'O€
00yMaTh, MOYYBCTBOBATh M MPEOJIOJIETh B CBOMX MBICISX, MPEXKJE YEM BBIIOJIHHUTH ITY
3agady. Takas 3agada MoKeT OBbITh Ha3BaHa IICUXOJIOTMYECKOW 3ajauei, Jaxxe eciii OHa
O4eHb cioxHas [5, c. 186].

Ilpn paboTe Hag KIACCHYECKUMH TMPOU3BENCHUAMH DPEXHUCCEP-TICUXOJIOT JIOJKEH
yIeNIATh 0c000€ BHUMAaHHE XyI0’KECTBEHHOMY BOCIIPHATHIO AyXa BPEMEHH M o0ecrieunBaTh
ycrex criektakiis. OToOpakeHne KyJIbTyphl U ObITa Hapo/a, OMMCAHHOTO B IIPOW3BEICHNH, C
HCIIONIb30BAaHUEM DEATHCTHUECKUX METOAOB M IOAOOpa COOTBETCTBYIOUIMX CLEHHYECKUX
CPEACTB, CIY)KUT OIPEACICHHIO [IyXa CIIEKTAaKJsd, IOBBIICHHIO €ro XyXO>KECTBCHHOU
3¢ GEKTUBHOCTU U BBIPA3UTEIBHOCTH.

Hanpumep, B mocranoBke komeanu JK. Momnbepa "Taptiod" riaBHas 3amava pexxuccepa-
TICHXO0JIOTa 3aKJII0YaeTcsi B OOHapyKeHUH TaKUX KauecTB, KaK MaTPHOTU3M, OOIUTEIbHOCTD,
TaKTHYHOCTh, aMOUIIMO3HOCTh U HCKPEHHOCTh, KOTOPHIE HAIIOMHUHAIOT repoeB Mosbepa. OH
CTPEMUTCS K TOCTHIKCHUIO €CTECTBEHHOTO HCKYCCTBA M M3SIHBIX TIOCTYIIKOB.

[Tpu paboTe Ha/ CHEKTaKIEM peKHCCep-TeAaror JOKeH YUUThIBATh (PU3HOIOTHUECKHE
0coOeHHOCTH 3pHTelNieil pa3Horo Bozpacta. Ocoboe BHHMaHHE YAENSAETCS ApaMaTypruu
CIEKTaKJIsI M €ro MpeACTaBJICHUSAM, NpeIHa3HAaYeHHBIM IS JeTel, a Takke (akropam,
BIIMSIIOIIMM Ha TBOPUYECKHE KOH(IMKTHI BHYTPH CHIEKTAKIIS.

BeiBoa. B TO BpeMsi Kak My3bIKa BO3JICHCTBYET Ha 4eJOBEKa 4epe3 CIIyX, B PEKHCCYpe
3TO BO3JEHWCTBHE pacIIpOCTPAHSIETCS M Ha CIIyX, M Ha 3peHne. PaboTa pexunccepa-ncuxonora
HanpsMyl0 CBsS3aHa C WHIUBHIYIBHBIMH CIIOCOOHOCTSMH aKTE€POB, YUHTHIBas HX
WCTIOJIHUTENIbCKHE HABBIKH, COIMAILHOE IPOMCXOXKICHHE, CEMEeiHbIe 00CTOSATENBCTBA, a
TaKKe C MPOLECCaMH, MPOUCXOASAIINMHE B X IICUXHKE, & TAKKE C TICUXUKON 3pUTENICH.

Ilpn wuccnenoBaHUM TICUXUKH 3pHUTENICH PEXUCCEP-TICHUXOJIOT JODKEH YYHTHIBATh
CJIEIYIOIIHE ACHEKThI:

- COLIMANIBHO-TIOJUTHYECKas 0OCTaHOBKA.

- STHHUYECKas MPHUHAAJIC)KHOCTH O0IIECTRA.

- TICHXOJIOTHYECKHE TOTPEOHOCTH OOIIECTBA, KOTOPHIE MOTYT OBITh BBISBIECHBI
yepe3 NCUXO0ANarHOCTHKY.

- pa3nMyHbIe JKaHPBl B COBPEMEHHOM HCKYCCTBE M HMX 3HAueHHE B
00pa3oBaTeIbLHOM Tpolecce.

- TMICHX0aHAJIN3 ¥ ICHX03MOLMOHAJIbHEIE aCIIeKThI TOCTAHOBKH.

[cuxonorus, kak Hayka, BKIIOYAaeT B ceOs pa3inuyHble 00JacTH M HANPaBICHUS, TaKHe
Kak o0was [CHXOJIOTHs, TICHXOJOTHs pa3BUTHs, I[eJaroruyeckas  ICHXOJIOTHS,
ncuxodu3uka, Ncuxo(OU3U0IOTHs, TAPATICHXOJIOTHS, ICUXUATPHSI, COLIHAIbHAS ICHXOJIOTHS,
ATHUYECKAsl MICHXOJIOTHS, MEIUIIMHCKAs TICUXOJIOTHsI, KOCMHYECKasi TICUXOJIOTHS U JIpyTHe.
Hecmorpss Ha WX pasiauyus, UX OOBbeAUHsET 0O0IIas Lesib — [OHUMAaHWE MCHXOJIOTHH
TBOpPYECTBA.

Cerogas BrumodeHne Haykn "[lcmxomormss TBOpuecTBa" B ydeOHBIE IUIAHBI
obpazoBarenbHbIX nporpamm "Pexuccypa” n "Akrepckoe uckycctBo" 'ocymapcTBeHHOro
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MHCTHTYTAa HCKYCCTB M KYJBTYpPbl Y30EKHUCTaHA HE SIBISETCS CIy4allHBIM, OHO HMEET
HEMOCPEJICTBEHHOE 3HAYCHUE Jisi (DOPMHUPOBAHUS KOMIIETEHI[UI PEXUCCEPA-IICHXOJIOTa B
00pa3oBaHUH.
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Annomayusn: 6 cmamve pPAcCMAMpPUBAOMC  BONPOCHI, KACAIOWUECs NPUGTEHeHUs
neoazocoe BY306 K emybokomy usyueHuro UHOCMPAHHO2O A3bIKA, ON COOMEEMCMBUs
mpebosanusm epemeHu 6 39noxy erobanuzayuu. A makdce cnocodvl momusayuu Ois
NOO0EPIHCAHUSL U VAYYUICHUS BIAOCHUEM AHEIUUCKUM SI36IKOM C NOMOWbIO He0OX0OUMbIX
OONONHUMENLHBIX Pecypcos, KOMopble NOMOo2aiu 0bl COOMBEMCME08amy MmpedosaHuam
epeMeHU 8 NPogheccuoHanbHoU cepe.

Knrouesuvie cnosa: unocmpannvie A3viKu, Memoobl 00yueHus, HAGbIKU, CAMOODPA308aHtie,
MOMUBAYUS, AYMEHMUYHOCIb, 2100aNU3AYUL, TEKCUKA.

STRATEGIES FOR ACHIEVING AND MAINTAINING ENGLISH
LEVELS C1 FOR ENGLISH TEACHERS OF HIGHER
EDUCATIONAL ESTABLISHMENTS
Abdullaeva M.A.
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DEPARTMENT OF UZBEK LANGUAGE AND SOCIAL SCIENCE,
STATE CONSERVATORY OF UZBEKISTAN,
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Abstract: the article discusses issues related to the involvement of university teachers in the
deep study of a foreign language to meet the requirements of the time in the era of

globalization. As well as ways of motivation to maintain and improve English language
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proficiency with the help of necessary additional resources that would help meet the
requirements of the time in the professional field.

Keywords: foreign languages, teaching methods, skills, self-education, motivation,
authenticity, globalization, vocabulary.

Ha cerommsmamii neHp Bce OOnbIIE BO3ZHHKAET HEOOXOOMMOCTh B OBJIAJCHUN

MHOCTPAaHHBIM SI3BIKOB CpeAM mpemnopaBaTenei Bplcmmx y4eOHBIX 3aBEeACHHH BHE
3aBHCHMOCTH OT HX crnennann3anui. [Ipenogasarenmn BY30B moHNMAaOT HACKOIBEKO BAaXKHO
BIafeTh WHOCTPAHHBIMH SI3BIKAMH B COBPEMEHHOM o0ImecTBe. B ycrmoBusix pacrymiei
KOMMEPLMHA KU TOPTOBIH, Pa3BUBAIOIIUXCSA MEXKIYHAPOAHBIX OTHOLIEHMM, BO3PACTAIOIIEH
MOOMIIFHOCTH B 0OONacTH HAayKH W HCKYCCTBAa, OCTPO BO3HHUKACT HEOOXOIUMOCTH
UCIIOJNIb30BaTh OOMIMH S3BIK U OOIIEHHS MEXIy cyObekTamu Bcero Mupa. Cerojms,
AHIVIMICKUI SI3BIK BCEe OOJbIE YKPEIUSIET CBOM IO3MLMHM M 3aHMMAaeT HEOCHOPUMO
3HaYUMOE MECTO B COBPEMEHHOM Mupe. B amoxy rnobanuzanuu OONBIIMHCTBO JIO/EH BO
BCEM MHpE OOLIAIOTCS C YKUTEISIMUA APYTHX PETHOHOB TOJIKO Ha OJHOM MEKAYHApOIHOM
MIPU3HAHHOM SI3BIKE - aHITIUHCKOM. [1, ¢. 65]
Takum 006pa3oM, MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO aHTTIMHCKUH A3BIK UTPAeT BETyIIYIO
pONb TMPAKTHYECKH BO BCeX cdepax >XKU3HH OyIb TO BONPOCH], Kacalolluecs HayKH,
TEXHOJIOTHH, TOPTOBIH, 00pa30BaHMs, NCKYCCTBA WMJIM TJI00ANBbHON 3KOJOTMH. DTO TaKXKe
A3bIK MHTEPHETA M 3JIEKTPOHHBIX CpeAcTB MaccoBoil nHdpopmannu. CornacHo msnanuio EF
Education First, padotst B 100 caMbBIX BIMATENBHBIX HAyYHBIX JKypHAJIOB B MHpE
MyOIUKYIOTCS Ha aHTJIMHCKOM sI3bIKe. [2, 14]

B cBs3u ¢ BBIIIECKAa3aHHBIM, NPABUTEIBCTBO Y30eKHCTaHA MpEAIpUHUMAET LIard Uit
BHE/IPEHUS MPOTpaMM IO HCTIOJIB30BAaHHUIO aHTIMHMCKOTO A3bIKa HAa BCEX YPOBHAX, MOITOMY
IIKOJIBI IPUAAIOT HOBOE 3HAUEHHE €r0 MPENoJaBaHMIO, & YHUBEPCUTETHI TEHEePh JeNaloT ero
00s13aTeTLHOM [Tl CTYACHTOB. [3]

Hacrosimum npodeccroHanoM CerofiHs CYMTAETCs YEIOBEK, BIAACIOMINI JOCTATOYHBIM
YPOBHEM aHIJIMICKOro s3bIka He3aBUCHMO OT mpodeccur. C 3TUM BHOBb OOpETEHHBIM
YPOBHEM Ba)KHOCTH TPUILJIO JaBHO Ha3peBIIEE MIPU3HAHUE HABBIKOB yYUTEIEH aHTIUICKOrO
SI3BIKA ¥ TOW HEOTHEMJIEMOW POJIM, KOTOPYIO OHH WIPAlOT B 00pa3oBaTeNbHOM cpeae 21-ro
Beka. Ho ¢ 3Toil MOBBIIIIEHHO CTENEHbI0 NPU3HAHUS MOSBUIIACH HEOOXOANMOCTh B HOBOM
YPOBHE KOHTpOJISi, 0COOCHHO KOT/a 3TO KacaeTcsl YpoBHS NMPO(ECCHOHAIBHOTO BIAACHUS
S3BIKOM  camux yumtened. Haumnas ¢ 2022 roma oOpasoBaTenmbHBIE YUpeKAcHHsS B
V36ekncraHe TpeOyrOT OT  yduTeneld  Hamuuusi  JIeMCTByIOIIero  ceprudukara
MEXIYHapOJHOTO 3K3aMEHa, YTOOBl MOATBEPAWUTH CBOM yPOBEHBb BIIAJCHUS AHTIIMICKUM
SI3BIKOM. [4]

OTu  HOBbIe TpeOOBAaHMSA BBI3BIBAIOT MHOXECTBO BONPOCOB B  COOOIIECTBaxX
mpernojaBaTelel aHTIMUCKOTO  s3bIka. Tak, W3MEHEHHS YacTo IUIAaHHPYIOTCS U
OCYILECTBIISIOTCS HEMPOAYMAaHHO MM CIIOHTaHHO, YTO CO3AA€T OTPOMHYIO Harpys3ky Ha
yauTeneil, KOTOPBIM 10 3TOT0 BO MHOTHX CIIydasx He TpeOOBasoCh MOJAEPKUBATh KaKOM-
1100 ONpe/eNIeHHBIH YPOBEHD aHTIIMHCKOTO S3bIKa, HE TOBOPS YK€ O NPOBEPKE MX 3HAHUIL.
Jns MHOTMX yuuTenlel, moiayduBIIMX oOpasoBanHue no 2000 roja, ux JMYHBIH ypOBEHb
BJIQJICHUsI aHIVIMHCKUM SI3BIKOM CHHM3WICS M3-3a 0a30BOTO YPOBHS AHIVIMICKOTO sI3bIKa,
KOTOPOMY OHHU IEPBOHAUYalbHO YUMJINCh B YHHBEPCHUTETE. Y MHOIHMX IpernojaBaTelei
OTCYTCTBYET IIpPaKTHKa OOLICHUS HAa HMHOCTPAHHOM S3bIKE, TaK KaK y HHUX He ObIIO
BO3MOKHOCTH TPOBOAWTH BpEMsl B CTpPaHE H3Yy4aeMOro S3bIKa, YTO HE IIO3BOJSIET WM
MOJICP)KUBAaTh YPOBEHb 3HAaHWH. B jJomonHeHWe K 3TOMy, B IIPOIUIOM MHOTHE
TPaIUIIMOHHBIE YHUBEPCUTETCKUE S3BIKOBBIE MPOTPaMMBbl TOTOBHIIM YUHUTENEH aHTITHHCKOTO
sa36IKa 70 ypoBHA B2, Torma Kak CEeTrogHS WX TPOCAT NPEACTABUTh CEPTU(HUKATHL O
noaTBepkIeHNH ypoBHA Cl wim BbIIE, €CIIM OHM XOTAT COXPAHHUTH CBOM JOJDKHOCTH.
IMeHHO 1O 3TOM NPUYMHE CETOAHS NI Y4YMTENEeH aHIVIMHCKOIO sA3bIKa BAaXKHO HE TOJBKO
HOJIEPKUBATh YPOBEHDb AHTIIUIICKOrO sI3bIKa, KOTOPBIN y HUX €CTh B HACTOSIIEE BPeMs, HO
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W TpOJOJDKATH IIOBBILATH €ro, 4YToObl MHOATBEPAUTH CBOIO HPO(ecCHOHAIBHYIO
KBaJIN(UKALIHUIO.

Jns Toro, 4roObl MOAAEpKATh W YIydIIaTh YPOBEHb BJIAJICHHS AHIVIMHCKUM SI3BIKOM
HEOOXOAUMBI JOTOJIHUTENBHBIE PECypChl, KOTOpBIE MOMOTraad OBl COOTBETCTBOBATH
TpeOOBaHUAM BPEMCHH B TpodecCuoHaILHOU cdepe.

OpmHAM #3 CIOCOOOB MPEOOICHUS JaHHON NpoOIeMBI SBISIETCS aBTOHOMHOE 00yUeHHe
WIA JOPYTEMH CIIOBaMH caMmooOpa3zoBanme. [5] OpHako, KOTAa YYHUTENs IBITAIOTCS
CaMOCTOATENBHO YIYYIINTh CBOH ypPOBEHb AHIVIMIICKOTO $3bIKAa, OHH HEPEIKO TEPIIAT
Heynady. [IpenogaBaTeny Kak WHOCTPAHHOTO $I3bIKA, TaK M APYTUX IUCLIUILINH, KOTOpPBIE
OBUTH ONpOIIEHBI B TOCYAAapCTBEHHOW KOHCEpBAaTOpPHH Y30eKHCTaHa OOBACHSIINA CBOE
HE)KEIIaHNE 3aHUMAThCS aHTJMHCKUM SI3BIKOM TEM, YTO OHM CJIMIIKOM 3aHATH WM MM HE
XBaTaeT CaMOJAMCIMIUIMHBI, YTOOBI IIPOCTO HECKOJIBKO pa3 B HEAENI0 IPOBOJHUTH 3a
3aHATHAMH. XOTS BCE OINPOIICHHBIE IOHUMAJM, YTO JUII TOrO, 4YTOOBI IpeycHneTh B
caM000pa30BaHMH, B IEPBYIO Ouepeib HEOOXOIUMO YCTAaHOBHTh HEPYIIMMBIH Tpaduk
©XKEe/JHEBHOH paboThl, Oyab TO, PETYNSIPHOE UYTCHUE Ha AHIVIMICKOM, MPOCIYIINBAHHUE
NporpamMM M Iepesiad U JlaXe 3aHATHS I'PaMMAaTUKOW M YNPaXHEHHSIMH [0 IpaMMAaTHKE.
OHHM Taxke MOHMMAJHM, YTO HYXXHO IEpecTaTh UCKAaTh ONPABJAHUS W 3aHATHCS y4eOoil, u
czienaTh 3T0 yueOHOe BpeMs TAKUM XKe Ba)KHBIM, Kak paboTa, MOXOJ B MarasuH U T.J.

Il'ocynapcTBeHHast KOHCEpBaTOPUs ¥Y30EKNUCTaHa MIPEAOCTaBIISET CBOMUM IIPENOAaBATEISIM
BO3MO>KHOCTb IOBBIIIATh KBATN(HUKALUIO, CO3/1aBast yaeOHbIE TPYIIIBI TS MPENoAaBaTeeH
JIPYTHX CTICHHUATBHOCTEH. YUHUTEINIM NPEJOCTABISIETCS BO3MOXHOCTh 00y4aThCsl OECIIIaTHO
U TakuM o0pa3oM TroTOBHTHCA K dk3ameHy mo IELTS. Opmako u 3mece w3 27
npernojiaBarenei, MpuIIeANnX 3aHuMaThes B ceHTsiope 2021 roga 10 koHia yuedHoro 2022
rofia OCTaJIoCh TOJBKO IecTepo. Cpenu MpUUMH OBLIM yKa3aHbI OTCYTCTBHE MOTHBAIIMH,
3aHSATOCTh Ha OCHOBHOI paboTe, 3arpyKeHHOCTh CeMEHHBIMU IesamMH. M3 mpuienmunx
3aHuMathed 1o nporpamme [ELTS Tonmpko onuH mpenonaBaTeb cajil YCIEUIHO 3K3aMEH U
nonyums ceprudukar. Hago OTMETHUTh, 4TO TrOCYJapcTBO IOCTAaHOBHJIO BBIILUIAYMBATH
Npero/iaBaTelsiM HHOCTPAHHBIX S3BIKOB 00pa30BaTebHBIX YUPEXKICHUH, HMEIOIINM
HallMOHAJILHBIA MJIM COOTBETCTBYIOLINI My MEXTyHapOIHBII CepTH(HUKAT yPOBHS HE HIDKE
Cl, MOTIOMHUTENBHYIO €KEMECSIYHYI0 HanbaBKy B pasMepe 50 MpoIeHTOB K UX 0a30BoOit
TapuQHON CTaBKe. A TakXKe TIIOKPHIBaTh pacXojbl IIperojaBaTesieil Ha IOJydeHHe
ceptudukara yposHs He Hmxke Cl, 3a cuer cpexacTs, BbessieMbIX 3 ['ocymapcTBEeHHOTO
oropkera. [4] OmMHAKO M 3TO HE SBJIAETCS JTOCTATOYHONH MOTHBAIMEH, B CBS3U C TEM, UTO
IpoLecc TMOJArOTOBKM HE MPHHOCHT OBICTPBIX PE3YNBTaTOB, a TPeOyeT pEeryysipHOro u
JUIMTEJIEHOTO TIOJX0/1a.

B cnywyae ecnm y mpemonaBareneil HET JOCTATOYHO BPEMEHM, YTOOBI 3aHUMAThCS B
Ipynmax MM pPEKOMEHJIOBAaHO HCIIOJb30BaTh BeO-CaliThl B MHTEPHETE Ui TOTO, YTOOBI
YIYYIIUTh CBOW YpOBEHb BIIQJICHHS AHTIMHUCKUM s3bIKOM. HeoOXxoanmo Takke COCTaBUThH
pacnicanue, B KOTOPOM OJIMH 4ac, 1Ba WIM TPH pa3a B HEAEIIO 005A3aTENbHO MOCENaTh 3TH
CaiiThl U MPAKTUKOBATH CBOM HABBIKH. J|MCUMINIMHUPOBAHHOCTh U PETYJSPHOCTH — 3TO
yacTh ycnexa. OHaKO MHOTHE PECIIOHJCHTHI OTMETWIIM, YTO PEAKO, KOT/ia MOTJIM HaWTH
YEIUHEHHOE MECTO, YTOOBI BOCIOJIB30BATHCS JAHHBIM METOJIOM.

st Toro, 4ToObI pa3sHOOOPa3HUTh 3aHATHA U CAEIATh UX HE TAKUMH CKyYHBIMH MO>KHO
UCIIOJIb30BaTh CYIIECTBYIONINE B MHTEPHETE CANTHI C MYJIbTOMIBMAMHU U YIPAKHATHCS B
MEpPENUCHIBAHNN COJICPXKAHUsI CBOMMH CJIOBaMHM. Takoro poaa ynpaXHEHHsS HACAIBLHO
MOJXOAUT IUIS TIOBTOPEHUS OOIIed WM CHEeNHAIBHOW JIEKCHKH, a TakXKe IS U3ydeHHS
(hpa3oBBIX TIAT0JIOB U HIIUOM.

Eure omHuM criocoO0OM NONPaKTHKOBATHCS B HABBIKAX OBJIAJCHHUS HHOCTPAHHBIM S3BIKOM
MOJKHO Ha3BaTh MPOCMOTP JOKYMEHTANbHBIX (MIBMOB Ha Youtube kaHaie. XOTS MHOTHE
MpernogaBaTeT OTMEYAloT, YTO JOKYMEHTAJbHBIC (MIBMBI CIHMIIKOM CIOXKHBI JUIS
MIPOCMOTpa WM AK€ CKYYHBI U YyTOMHTENbHBL. B TakoM ciydae HEOOXOIUMO OOBSICHUTH,
YTO JOKYMEHTaJbHbIE (DMIBMBI MOTYT OBITH UpE3BBIYaiHO MHTEPECHBI M IO3HABATEILHBI,
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BBIOMPATh TEMY, OTHOCSILYIOCS K ClielMalbHOCTH. HeoOXoauMmo MOMHUTB, yeM Oouiblie
CJIylIaTh, TEM OOJIbILIE KOHEYHOM UTOTE ITPUXOIUT HOHUMAHHE COJEPIKAHHS.

Moii JIMYHBIA ONBIT NPENoJaBaHusl aHTIMHCKOTO SI3bIKA MOKa3bIBAaeT, YTO YTEHHUE JaeT
YYaIMMCSl BO3MOXHOCTh PAaCUIMPSTh 3HAHUSL U YYUTHCS CAMBIM pasHbIM ayTEHTHYHBIM
BBIpOXKCHUSIM. UTeHue sIBIs€TCSI OCHOBOW 0OydyeHus Onarojapsi NMPUHIMIAM BTOPHYHBIX
METOZOB yaAepKaHUsS HH()OPMAIH IIOCPEACTBOM II0ACO3HATEIbHOTO Oo0ydeHus. [6] Bo
BpeMs UYTCHHsS MO3I aBTOMATHYECKH 3allOMHHAET TIPaMMATHYECKYl CTPYKTYDY,
o0meynoTpeOuTeNbHBIC BEIPAKEHNS M KOHTEKCT. [IOMHMO IPOCTOr0 YTEHHS KHUTH, MOYKHO
YIY4IINTE OOLIUI ONBIT O0YYEHHUS C IIOMOIIBIO CO3MAHUS CUCTEMBI IIAMSATH, €CIIH BO BpeMs
YTeHusl OOpallaTh BHUMAaHHE HAa HOBYIO JICKCHKY, a 3aTeM IHcaTh 0030p IJIaBBl MU
OTpBIBKA, HCIOJIB3Ys, TJE 3TO BO3MOXKHO, KaK MOYKHO OOJIbIIE HOBOM JIEKCHKH.

Bce BbllIe epeyncieHHbIE WU OrPaHUYeHbl pAMKaMU JIAaHHOW CTaThH, B TO BPEMs Kak
UMeeTCsl elle MHOro 0oJjiee MHTEPECHBIX M HEOOBIYHBIX CIIOCOOOB YIS YIIYYIICHHS WU
NOJJIep)KaHKUsI YPOBHS aHIIMICKOrO s3bIKa. Eciin He 3a0bIBaTh TBOPYECKH IMOJXOJHUTH K
3aHSATHSAM, CTaBHTh Iiepe] COOOH pealncTUYHbIe NENH, a 3aTeM IOCBITUTH ceds uX
JOCTHKEHUIO, a TAK)KE YCTAaHOBUTH COOTBETCTBYIOIIUE rpauKH y4eObl U MPUACPIKHUBATHCS
HX, TO MOXHO JOCTUYb XOPOUINX PE3YJIbTATOB, a KOrJla 3TO CTAHET HOpMOﬁ, TO U MOJy4YaThb
YIOBOJILCTBUE OT MpOLecca O0yYCHHS.
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AHHOmMaAuUA:  yenvbilo  HAYYHOU  CMAmbvli  SGAAeMCsi  PACCMOMPEHUe  OCHOGHBIX
XAPAKMePUCMUK  COBPEMEHHOU UHMEPHeM-KOMMYHUKayuu. B cmamve paccmompeno
nousmue "Kynomypul” GUPMYATbHOU KOMMYHUKAUUU, a4 TMAKdICe OCHOBHOE CBOUCMBO
oannozo penomena. Iloxasano, umo ymeepacoenus Hayunuvix oesmenei XX @exa Haxooam
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c80e NOOMEepPICOeHUEe 8 COBPEMEHHOM KOMMYHUKAYUOHHOM npocmpancmee. Hayunas
HOBU3HA 3AKI0YAEMCs 8 PACCMOMPEHUU 80NPOCA KYIbMYPbl GUPIYATbHOU KOMMYHUKAYUU C
MOUKU 3PEHUsL ee PA3BUMUsL Hepe3 COYUANLHYIO Ccemb - 8000padicaemyio cpedy, Co30aHHYIO C
HOMOWbIO KOMRBIOMEPHBIX mexHono2ull. B pesynomame ucciedosanus bvina obocnosana
J02UKa  co30anusi 0cobou opmbl KYIbMYpbl MOI0OEINHCHIO U HOCMOAHHOE Jicenanue
HAXoHCOeHUsl 8 UHPOPMAYUOHHOM NOMOKe, KAK 0eCMPYKMUBHOe BIUAHUE HA TUYHOCHb.
Knroueevie cnosa: xynomypa, KOMMYHUKAYUS, SUPMYATbHASA KOMMYHUKAYUS, UHMeEpHem,
coobuyenue, MexHoI02UU, 2I00ATbHbIL, Cpedd, 803MONCHOCMU, CE5A3U, NOIb308AMEIU.

VIRTUAL COMMUNICATION CULTURE
Garusova S.D.!, Segal A.P.?
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Abstract: the purpose of the scientific article is to consider the main characteristics of
modern Internet communication. The article discusses the concept of "culture" of virtual
communication, as well as the main property of this phenomenon. It is shown that the
statements of scientists of the twentieth century are confirmed in the modern communication
space. The scientific novelty lies in considering the issue of virtual communication culture
from the point of view of its development through a social network - an imaginary
environment created with the help of computer technologies. As a result of the research, the
logic of creating a special form of culture by young people and the constant desire to be in
the information flow as a destructive influence was substantiated.

Keywords: culture, communication, virtual communication, Internet, communication,
technology, global, environment, opportunities, connections, users.

YcroitunBoe pacmvpeHne MacuTaboB NpUMeHeHHsT MHGOPMAIMOHHBIX TEXHOJIOTH
MOJTBEpXXJaeT MbIcab Mapmaiia MakitosHa 0 TOM, YTO C ITOSIBJICHHEM 3JICKTPHUYECTBA
KaK CpeJcTBa MTI'HOBEHHOW CBSI3M M TPOM3BOJHBIX OT HETO 3JCKTPOHHBIX CPEJICTB
KOMMYHHUKaluu, 3emMHoN map "cxanca" npo pasmepoB '"nepesHu". B ycnoBusx
COBEpPUICHCTBOBAHUS ~ TEHHMYECKHX CpPEJICTB KOMMYHHKAllM{, B  HapacTaloueH
AKTUBHOCTH B3aUMOJCHCTBHS MEXIY JIIOIbMHU, GOPMHUPYETCS HOBBIH THI KYJIbTYPHI -
KyJIbTypa BHPTyalbHOH KoMMyHHKanuu. Ilom "kynbpTypo#l" 3mech HMeeTcs B BHIY
MOHATUHHBIA pAJ, B OCHOBAaHHH KOTOPOT'O HAXOMHUTCS MOHATHE OKM3HEHHBIM MHUDPY», TO
€CTh Ta Cpe/a, TO OKPY)KECHHE, B KOTOPOM B KaKJIbIii MOMEHT CBOEH XU3HU MpeOBIBaeT
uHAUBUA. BupTryanbHas KOMMyHHKanus - ¢opMa OOIICHHS MEXAY JIOAbMHU, KOTOpas
OCYIIECTBIACTCA MIPH MOMOIIM WH(OPMAIIMOHHBIX TEXHOJOTHH. J[aBas XxapaKTepHUCTHKY
(heHOMEHY BHPTyalbHOW KOMMYHHKAIlHH, MOKHO BBIJICIIHTH €r0 OCHOBHOE CBOMCTBO -
BUPTYyaJIN3anus 0OIECTBEHHBIX CBS3EH.

CerogHsmHsIs KOMMYHHMKaTHUBHAs CpeJa 3HAUUTENBHO OTIMYAETCA OT TOTO, Kak
npoxoams ooMmeH uHpopmanmei panbine. [Iporeccsl, KOTOpble 3aHMMald HECKOJBKO
JIHEeH, a TO ¥ HeJellb, HallpUMepP TaKue KakK OTIPAaBIICHUE MTUCEM, TeNepb COKPATUINCh 10
mumncekyHa. Eme 20 neT Ha3ajg 4enoBeKy NPUXOJUIOCH JKAATh BBINTYCKa ra3eTsl,
4yTOOBl BBIWICHHTh OTTyJAa HH(POpPManMOHHOE COOOIIEHHe, a CerojHs IpoCTOo
JIOCTAaTOYHO BKIIOYHUTH TADKET C JOCTYIIOM B HMHTEPHET, YTOOBI IMOIYIUTH 0030p
MHPOBBIX HOBOCTEH. ONEKTpPOHHas BHUPTYalbHOCTh CTaja IPOTHBONOCTABICHHEM
peansHOMY Mupy. OHa co3jalia WILTIO3HI0 HEITOCPEICTBEHHOTO MPUCYTCTBHS YEIOBEKA B
BUPTYyaJbHOM cpeje.
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OTANYUTENBbHON YepTON BHAOU3MEHEHUS KOMMYHUKAIMM CTal0 BO3HUKHOBEHME
HOBOIl CTPYKTYpBl OTHOIIEHMH - conuanbHOM cetu. ColuanbHas CeTh - 3TO HOBOE
0011ecTBO, KOTOPOE paHblIe HE CYIIECTBOBAIO. KOMMyHHKAaTHBHBIE OTHOIICHUS MEXIY
JIOABMH TOJBEPIINCH TpaHC(HOPMAIMK C MOSIBJICHUEM MHTEpHETa, CTajla MpeodyagaTh
MaccoBass KOMMyHuKanus. Ilomensnace n kiaccudyeckas monens CMU. OOpamenus
MHOTHX TPAHCJIATOPOB K HEMHOTHM pEIUIHECHTaM yke HeT. Macca moib3oBaTeneit
TpaHCIUPYET CBOE MHEHHE Ha OOJIBIIYI0 ayOWTOPHIO, HO TIOIy4aeT HX
KOMMYHUKAIlHOHHOE COOOIIEHNE IHIIb MaJBIH MPOLEHT IO0JIb30BATENCH CONMaIbHBIX
cereil. [Tonmyyaercs, 4T0 MOzENIb MaCCOBOM KOMMYHUKALIMU NEPEBEPHYIACh, HO HENb3S
CKa3aTb, YTO paHbIIE e€e¢ He ObIJIO0 BOBce. B xome paboThl aMEpHKaHCKOTO COIMOJIOTa
ITona Jlazapchenpaa B cepeamne XX Beka OblIa CO3/aHa TEOPHUS IBYXCTYHNEHYATOTO
noroka wuHpopMmanuu. OHa 3akio4agack B TOM, 4YTO CpEACTBA MAacCOBBIX
KOMMYHHUKallMM OKa3bpIBalOT Ha JIOAeH He mpsMoe Bo3aeicrBue. CHavama nocnaHue
CMU nocTuraer nAuAepoB MHEHUIl M JHUIIb NOTOM COOOIIEHHE PACIpPOCTPaHSETCs K
octanbHBIM. Takast e cxema JeicTByeT ceiiuac B cdepe OyorepcTBa, B CBS3U C HEeM
CMMU cranu npuberats K COTpYIHUYECTBY C IHIepaMU MHEHUH.

l'oBopsi 0 BUpTyanu3anuu OOIISCTBEHHBIX CBSA3CH, XOTEIOCh Obl YTOYHHUTH, YTO
BHPTYaJIbHOCTH - 3TO BOOOpaxkaemas cpefa, I NMepeKuBaHNe PEAbHOCTU NMPOUCXOIHUT
MIOCPEACTBOM  KOMIIBIOTEPHBIX TEXHOJOTHH. OTO UMHTALUS pPEATUCTHYHBIX H
BBIMBIIIJICHHBIX CPEel, TO €CTh HEKHH MIUIIO30PHBIH MUp, B KOTOPBIH MOTPYXKAETCA H C
KOTOPBIM B3aHMOJEHCTBYET dYeEJIOBEK. B cOBpeMeHHOM Mupe Bce Oomnblle AeTed H
B3POCIJIBIX HPEAINOYUTAIOT BHPTYyaJdbHOE OOLICHWE PEaJbHOMY B CHIIy psla IPUYHH:
OTPaHUYCHHOCTHU BpPEMCHHU, COCTOSAHHUA 300POBbA, JIMYHOCTHBIX OCO6eHHOCTeﬁ,
HEJoCTaTKa pealbHOro OOIIEHHsS, BO3MOXXHOCTH peanu3alid KauyecTB JHYHOCTH,
MpPOUrpBIBaHNE pa3JIMYHBIX poied u apyrue. Eme Hawame 2022 roma B Mupe
HACYUTHIBAIOCH 4,62 MIIpJ MOJIb30BaTENCH corceTei, uTo cocraBuser 58,4% ot oOmieit
YUCJICHHOCTH HaceneHHus. VHTepHeT-IPOCTPAHCTBO HE TOJNBKO OOBEAMHMIIO JIOJAEH B
HHGOPMAIMOHHYIO €UHYI0 MYJIbTUMEIUNHHYI0 CHUCTEMY, HO M M3MEHUIIO MPUPOIY HX
B3aMMOJEHCTBHA, CBI3M M obOmenus. [lomynsspHOCTh M pacnpoCcTpaHEHHOCTH JTaHHOTO
BHJa OOIIEHNUs 3aKII0YaeTcsl B y100HOM oOMeHe nH(opMannii Mex/1y H0JIb30BaTEISIMH,
B IMO3HAHUHM MAaTEPHAIBHOTO M JYXOBHOTO MHPOB, B BO3MOXXHOCTH IO3HAHHS JPYroi
KyJBTYPbI U 53bIKa, HAXOAACh 32 KOMIIBIOTEPOM JIOMa, B YBEIMYEHUH KPyra 3HaKOMCTB
W PacIIUPEHWH JHMYHOCTHBIX IPEANOYTEHUH, MyTEM BHUPTYaTbHOH KOMMYHHKAIIHH.
[IpuBnekaTenbHOCTh  BUPTYaJbHBIX  COOOIIECTB W HWHTEPHET-KOMMYHHKAIMH
3aKJII0Ya€TCd B BO3MOXHOCTH JIYUHIETO IMOHUMAaHUA cebs U CBOHUX HUHTEPECOB, MYTEM
MOKMCKA TeX TPYMI, KOTopble OyayT 6yM3kH mojp3oBaTento. [ToTpeOHOCTh monbp30BaTeNs
BKIIIOYUTHCSI B BUPTYaJbHBbIH KOHTaKT C JIPYrUMH cTaja (akTHYecKHd aTpHOyTHBHOI.
Bripaxkaercss naHHas OCOOEHHOCTh B IOCTOSHHOM TMpeObIBAaHUW JIOJEH pa3HOro
BO3pacTa B HHTepHeTe, JJIUTCIBbHBIX KOMMyHI/IKaIlI/Iﬁ Ha UTPOBBIX IIOHIAAKaX, BEACHUU
JIMYHBIX CTPAaHHUYICK B COIIMAJIBHBIX CCTAX. Taxum 06p330M, BUpTYyaJibHas
KOMMYHHUKallMs W3 YZOOHOTO JMCTaHIMOHHOTO crocoba mepenadn HHpopMannuu
CrocoOHa TmepepacTd B IIOCTOSIHHOE JKEJIaHWE HaXOAWTHCA B  HENPEPHIBHOM
MH(POPMAIIMOHHOM TIOTOKE B3aUMOJCHCTBHH, YTO CIIOCOOHO NeEpepacTd B HEKYIO
3aBHCHMOCTb, KOTOpasi OyJeT OKa3bIBaTh AECTPYKTUBHOE BIHSHUE Ha JINYHOCTH.

Hemenknii ¢unocod K. Scmepc ormeuan, 4To KOMMYHHUKAIUs /i 4YeJOBEKa
SABJIACTCA HeO6XO)II/IMBIM KOMIIOHCHTOM €ro CYIICCTBOBaHUA, a BUpPTYyaJIbHas
KOMMYHHKaAIHUA CHOCO6CTByeT YIY4YIICHUIO AJaHHOTO CYHICCTBOBAHMA. ITo MmueHwmio
Y4E€HOr0, BHUPTyaJdbHOE OOIIEHHE CIIOCOOCTBYET IHEHHOCTHOMY BOCIPHATHIO APYTOTO
YeJOBEeKa M HANpaBIIEHO HA IMOJIOKHUTEIBHOE M3MEHEHHE CTPYKTYPHI COIIMyMa 3a CYET
BO3/ICHCTBUS TEXHOJOTHH Ha KOMMyHuKanuio (Jaspers, 1960: 231-232).

10. Xabepmac paccmaTpuBaeT HHTEPHET-KOMMYHHUKAIUIO KaK COLMAIbHOE JICHCTBIE,
KOTOpO€ CIOCcOOHO OO0BeAMHUTH Mpoluuloe, HacTtosmee u Oyaymee. C momouibio
MH(GOPMAIIMOHHBIX TEXHOJIOTHH I10JIb30BaTElb UMEET BO3MOXKHOCTH IOTPY3UTHCS HE
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TOJIBKO B MPOCTPAHCTBO MPOILIEIIINX JIET U UCCIEA0BATh HCTOPHIO TOTO BPEMEHH, HO, a
TaK)Ke HM3y4YUTh OyIylIMe BO3MOXHOCTH BOIlpoca cymiectBoBanusi (Xabepmac, 2000:
198-199).

CrpemuTenpHOE  pa3BUTHE  WHPOPMAIMOHHBIX  TEXHOJOTHMH  IMPENOCTaBIISET
MOJIOJIEKH PEeCcypchl IJI00aNbHOW KYJbTYpHI, OJlaromaps 4YeMmMy OHa IOJyd4aer
3HAYUTEJIbHBIE IMPEUMYINECTBa, CO3JAlONINe WUIIO3UI0 KOHTPOJIS Hal COOCTBEHHOM
Oomorpadmueii.

Ecnm B3pocnmbie 6osTcs (hparMeHTApHOCTH TIOOAIBHOW KYJIBTYPHI, TO MOJOJBIE
BIUTHIBAIOT €€ C pPaHHEro MJETCTBA, a MEIUATeXHOJOTMH IIOMOTaloT MM B OTOM.
Mononexs, TakuM 00pa3oM, TBOPUT 0coOyio (opMy KyIabTyphl, TZe OHa, KakK e
Ka)XeTCsl, IIOJIHOCThI0 KOHTPOJIUPYET CBOE BpeMs, M rae (popMoil caMOOCBOOOKICHHS
CTaHOBMTCSI HHTEPAKTUBHOCTb.

B nmocrarouno o6o3pumom OynaymieM HMHTEpHET, Kak Hekas JeWCTBYIOIas MOJEIb
rino6anbHOro MH(GOPMALMOHHOTO INPOCTPAHCTBA, COXPAHWB W3MEHEHUS, CBSI3aHHBIE C
NpPUMEHEHUEM HOBBIX TEXHOJIOTHH, B OCHOBE CBOEil mpeBpaTHTCS B OAHY M3 cdep
JIeATENIbHOCTH PEaJbHOTO COLMyMa M KyJIbTYyphl B €IMHOM IPOCTPAHCTBE II00anbHOMN
KOMMYHHKAIUU.
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Abstract: the art of hafiz is considered the highest level of Uzbek singing art. It should be
noted that this tradition was revived from the practice of students reciting the sacred verses
of the Qur'an in a beautiful voice. Because the original meaning of the word hafiz is to
remember. Not everyone, that is, not all singers who knew how to sing, could claim the title
of hafiz. For example, hafiz had their own professional requirements, such as talent,
lessons, knowledge, science, and hard work.

Keywords: music, tradition, song, hafiz, voice, sound, performance, skill.
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AHHOmMAYUA: UCKYCCMBO XADU3A CUUMAEMCs GbICUIEM YPOSHEM Y3DEKCKO20 Neguecko2o
uckyccmea. Cnedyem ommemums, 4mo 3ma mpaouyis 603po0Ulact om NPaKmuky YmeHus
yuawumucs ceaujennvlx aamog Kopana kpacusvim 2onocom. Ilomomy umo nepeonayanvroe
3HaueHue cn06a xagus — osHauaem nomHume. He kasxcowii, mo ecmv He 6ce nesyvl,
yMesuiue nemn, MO2NU npemen008ams na 36anue xaguza. Hanpumep, y xaguzos 6vinu ceou
npogeccuonanvhvie mpebosaHusa, makue KAk MANAHM, VPOKU, 3HAHUA, HAYKA U
pabomocnocobnocme.

Kntouesvie cnosa: mysvika, mpaouyus, necHs, Xxagus, 2on0c, 36yK, UCHOJHEHUe,
macmepcmao.

“The image of beauty and impressiveness is associated only with upright, bright and
ringing voices. Accordingly, the creation of high climaxes in religious chants (including
“Munojot”, “Suvora”, zikr and big singing) and statuses in recitation of the Qur'an is
considered the peak of vocal art. This is the reason why we value small voices and at
the same time ignore those who sing in big voices” [1, 193].

Every singer who has reached the level of hafizlik is considered a great talent. In
particular: — “at the end of the act of singing, the characteristics that show the level of
harmony are also of special importance. This factor makes the sound cycles of any
difficulty. It is characterized by perfect expression of the performance path (movement),
which is brought up on the basis of the musical heritage and features of the existing
performance paths. At the same time, it is important that every action and interpretation
finds a logically perceptive expression” [2, 18] — says musicologist S. Begmatov.

These features are characteristic of the first high-level singing traditions. Therefore,
every mature singer from among the people should know the performance traditions of
the hafiz who lived and created in the past and try to interpret accordingly. Secondly, in
order to have a perfect performance interpretation, one must have a good understanding
of the musical heritage. Thirdly, even if each singer forms his own independent style of
performance, it was created in the sum of such styles. There are many singers in
performance practice, but there are only a few who meet the requirements of Hafiz
tradition. It is important that they are really skillful, clever, knowledgeable and have a
proper interpretation in their performance.

In the art of Margilan singing, there are only a few representatives who have been
formed with such characteristics and have reached the level of mastery. It is appropriate
to quote them in the following order according to the definitions of the sources and
teachers we know.

Ashurali (Mahram), Madali Hafiz, Boltaboy Rajabov, Mamatbuva Sattarov,
Jorakhan Sultanov, Akbar Khaidarov, Ma'murjon Uzokov, Isojon Khusanov, Musojon
Arifjonov, Ibrahimjon Isokov, musician Mamsiddiq Mamadaliev, Rustamjon Otaboev
and others.

The singers whose names are mentioned are hafiz who were brought up in the
Margilan performing arts school, and have been diligently working.

Ashura Mahram (hafiz).

Ashurali Mahram was born in Margilon in 1825-1863, musician, singer, composer,
mehtar, silk weaver. Ashurali is also known as nightingale among the people. He
became famous in Fergana Valley and Tashkent for his creative work.

Ashurali Mahram was one of the mature teachers of his time. Khudoyberdi was a
student of the teacher. He was known among the people for his unique loud voice, and
when his reputation reached Kokan, Khudoyar Khan brought him to his palace and
raised him to the level of a close mahram. His skill in performance surprised everyone.

Later, Ashurali Hafiz (Mahram), who hates the palace life, escapes to Tashkent with
the help of his friends. Until the end of his life, he served his people as a teacher.

Ashurali Mahram was one of the teachers who had a good understanding of musical
heritage.
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Madali Hafiz. Muhammad Alibek was born in 1867 in the family of Rahmatillo
Qori, a master of Islamic sciences, who lived in the neighborhood of Kasib in
Shahrikhan, but was known to everyone in Shahrikhan for his thorough knowledge of
religious sciences. From a young age, Madalibek began to learn the art of
blacksmithing, which he inherited from his father and grandfather, along with Islamic
sciences. “One day, while working on the machine and singing, the well-known
drummer Nurohun heard his sweet voice and took him under his tutelage. As a result,
Madalibek begins to learn how to play drums and sing from his teacher” [3, 19] — writes
Sultanali Mannopov in his scientific pamphlet.

Along with the study of folk songs, he began to practice creating new songs in
creative collaboration with contemporary poets Alikhan Oraziy, Hashimjon Hayratyy.
Madalibek had the opportunity to get acquainted with the works of famous singers not
only from Shahrikhan, but also from the Ferghana Valley. With this hope, he often went
to Andijan and participated in artists' gatherings held at the “Tolzor” teahouse. There
are always Dehqonboy and Ashurali Hafiz from Andijan, Rustam Mehtar, a famous
trumpeter from Hayitokhun, Yusufjan Khen from Margilan, Maqsud Hafiz, his young
son Bolta Hafiz, Hamrokul Qori from Kokonda, Yusufjan Dustman, Shodmon Haji,
Matholik Haji and Mulla Toychi Hafiz from Tashkent, Isfara. you could meet artists
like Madumar Hafiz. Acquaintance with them gave the singer a chance to learn and
promote. Soon, Madalibek became known as madali hafiz among the famous hafiz.

By fate, Madalibek came to Margilon, got married and settled here. Astanakhan and
Aya got married and had children named Kamiljan, Muhammadamin, Muhammadsidiq,
Aminakhan. The creative environment in Margilan has a positive effect on his further
work. This is where the most significant, in other words, real golden periods of Hafiz's
creative activity begin.

He collaborates creatively with poets such as Muqimi, Zavqi, Khazini, Pisandi, Roji.
He creates a number of songs and yallas for their ghazals. “Abdurahmonbegi” song
complex, which is sung with muqimi ghazas, is especially loved until now. Hafiz was
also popular among the people as a performer of “Chormaqom”. In his time, Madali
Hafiz was also famous as a skilled performer of serial works created in Ferghana-
Tashkent. He was a singer who perfectly knew Bayots, Dugoh, Chorgoh and Shahnozi-
Gulyors. In addition, he collected popular songs such as “Qalandars”, “Tanovor” and
performed them himself and taught them to his students.

Hafiz's refined manners, pure, extremely Indian nature pleased the local teacher and
charmed him. In this way, Muqimi often came to Margilon, had long conversations with
Madalibek on various topics, listened to his songs and was even encouraged by his
songs.

Madali Hafiz popularized the yalla yol, which is considered a unique form in the
heritage of Uzbek singing art. As the author of “Savti Sarvinoz” and “Segoh” branches
of “Shashmaqom” in the status of Buzruk, the name Madalibek is mentioned in the
book “Uzbek folk music”. Famous artists such as Mamatbuva Sattorov, Usta Olim
Komilov, Bolta hafiz Rajabov, Boborahim Mirzaev, teachers of the Fergana Valley,
have reported that they have learned a lot of yalla ways suitable for popular singing
styles and have always enriched their performance repertoire.

Singing is embodied as one of the main factors in the traditions of Uzbek national
art. If we look into the past of the tradition of singing art, we can see that the work of
many master artists, the performance traditions they left behind, and the corresponding
musical examples were imbued with traditional aspects. The traditions of folk music are
very rich, but the classical direction has been given special attention due to its prestige.
After all, each branch has its own history, professional practical factors and
development path. It is inevitable that the inheritance will be enriched more and more,
because status performance is a living process and is necessarily based on its maturation
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in creative relationships. Perfection of performances is explained by the criterion of
practice.

References / Cnucox numepamypul
1. T. Alimatov. Soz vasfi. “Sharq yulduzi”. T., 1996, Nel.

2. S. Begmatov. “Farg‘ona vodiysi hofizlik an’analari” dissertatsiya. Toshkent, 1995.
3. Sultonali Mannopov. So‘nmas navo. Toshkent, 2002.

A LOOK INTO THE HISTORY OF FERGHANA-TASHKENT
MAQOM MELODIES
Zokirov A.R.
Email: Zokirov17183@scientifictext.ru
Zokirov Azizjon Rayimjonovich - Vice Rector for Academic Affairs

UZBEK NATIONAL INSTITUTE OF MUSICAL ART NAMED AFTER Y.RAJABI
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: the art of magom in the performing sphere has its own diversity. It is the types of
Uzbek magomat, specific characteristics, elements of originality, they are all included in the
elements of performance factors. First of all, it depends on the skill of the performer.
Mastery is a process that manifests all the elements of singing in general. In particular, in
demonstrating various aspects of maqam performance, performance skills are achieved
through enrichment with original musical embellishments. It is the various musical
decorations, rhythms and tones used in the performance of works of maqom art that are the
elements of performance that demonstrate local characteristics.
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B31JIs11 B UCTOPUIO ®EPTAHO-TAIIKEHTCKHUX
MAKOMHBIX MEJIOIUI
3oxupos A.P.

3okupos Azuzoicon Patiumosconosuy - [Ipopexmop no yuebnoii pabome,
V3bexcrkuii HayUoOHATbHBIIL UHCMUMYM MY3bIKATbHO20 uckyccmea umenu FO.Padacabu
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomayun: uUCKyccmeo MaKkoma 6 UCHOIHUMENbCKOU chepe umeem ce0u pasHoobpasusl.
Hmenno 6udvl y306ekckoco makomama, cneyuguyeckue Xapakxmepucmuki, dJieMeHmbl
c8oeobpasus, OHU 6Ce GXOOSM 6 INEeMeHMbl YAKMOpos ucnoanumenrbcmea. B nepsyio
ouepedb 2mo 3agucum om macmepcmea ucnoanumens. Macmepcmeo — smo npoyecc,
NPoABNAIOWUL BCe dNleMenmbl NeHusl 8 obujem. B wacmnocmu, 6 demoncmpayuu pasnuynsix
aACneKmos8 UCHOJHEHUS MAKama UCHOJIHUMENbCKOe MACHeEPCMmEo O0CMU2Aemcs 3a cuem
obozawenus  c60e00PA3HLIMU  MY3bIKANbHLIMU  YKpauwleHusmy. Hmenno  pasnuuhsie
MY3bIKAIbHbIE YKPAWEHUS, PUMMbL U MOHA, UCNONb3YeMble NPU UCHOIHEHUU NPOU38eoeHUll
MAKOMHO20 UCKYCCMGA, AGNAIOMCA  JJIeMEHMamMu  UCHOIHEHUs,  0eMOHCIMPUPYIOuWUMU
MecmHuble 0cODeHHOCIU.

Kniouegvie cnoga: mysvika, Maxkom, My3bIKO8eO, YUeHbll, UCCIe008amenb, NeHue,
uncmpymenm, opma.

The one-part and series-shaped instrumental and singing tracks that arose in the
oases of Fergana and Tashkent are distinguished from the system of Uzbek statuses by
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their unique composition. It should be said that Ferghana-Tashkent status roads are one
of the most controversial and debatable topics in Uzbek musicology.

The research conducted by scientists such as Is’hoq Rajabov, Viktor Belyaev,
Fayzulla Karomatli, Ilyas Akbarov, Tokhtasin G'afurbekov, Otanazar Matyokubov,
Ravshan Yunusov, Oqilkhon Ibrohimov is important in the scientific study of this great
musical heritage. In particular, in the scientific works of our musicologists whose
names have been mentioned, you can see certain information about Ferghana-Tashkent
status roads.

The famous scientist Ishaq Rajabov in his monograph “On the issue of maqoms”
suggested calling these statuses “Ferghana-Tashkent maqom melodies". In the
scientist’s major research works, the sources of origin and structural features of the
Ferghana-Tashkent status roads are discussed in detail.

The studied maqams are recognized as specific versions of Shashmaqom: “In the
periods after the creation of Shashmaqom, several cycles of musical works - certain
variants of maqams - appeared in the Fergana and Tashkent valleys. Among such
musical works, four magam cycles stand out in terms of the characteristic features of
the melody and the principle of the melody. Ferghana-Tashkent status cycles include
Bayot, Dugohi Hosseini, Chorgoh, Shahnozi Gulyor, each of them has up to six
branches and is separated from each other by means of numbers” [1, 255].

I. Rajabov emphasizes that in various valleys and cities of Central Asia there were a
lot of tunes and song tracks under the influence of Shashmaqom’s branches, he also
states in his comments that a series of works based on the melody and method variation
of the tunes and songs of the status tracks, which are the product of compositional
creativity, were created in Fergana-Tashkent.

Also, 1. Rajabov tries to substantiate the above-mentioned points by comparing the
Shashmaqom and Ferghana-Tashkent status roads, their growth and differences. That is,
Bayot, Dugohi Husayniy and Chorgoh roads were created on the basis of
Shashmaqom’s branches named by these names, and Shahnozi Gulyor gives special
attention to the fact that they were formed on the basis of branches of various statuses,
especially Segoh status. noting that Talqini Bayot and Nasri Bayot are used in its
branches, it emphasizes that Ferghana-Tashkent status roads originate from
Shashmaqom.

At this point, the views of professor V. Belyaev, a deep researcher of the theoretical
aspects of the professional music of the Eastern peoples, are extremely important. On
the example of Gulyor-Shahnoz, the scientist states that the status systems of Ferghana-
Tashkent were formed in a different way than in Shashmaqom, i.e. in a more social and
household environment, and settled among merchants and workers-servants [2, 358].
This refers to the territorial distribution of status systems and the wide spread of
networks in different cities.

We can see similar or close thoughts in the views of R.Yunusov: “Fergana-Tashkent
local styles were not creatively centered in a specific area, they did not arise in the
palace of the rulers like Bukhara and Khiva. Maybe that's why this environment
prevented it from settling as a whole system”. Accordingly, Ferghana-Tashkent statuses
were created in a way that did not obey the general principles. Emphasizes that the
Ferghana-Tashkent maqam tracks are not connected to a logically integrated complex
with all the instrumental and singing parts, like the Bukhara or Khorezm magams. At
the same time, it mentions that the formative laws, curtain structures, melodic themes,
weighting methods of these magam paths are common with some of the namesake parts
of Shashmagam [3, 50].

In the book “Maqomot” by Otanazar Matyoqubov, while emphasizing the scarcity of
reliable written sources about the historical roots of Ferghana-Tashkent maqams and the
almost complete absence of perfect critical texts of performed tunes and chants, based
on the genealogy compiled by Ghulam Zafari, “in essence, the Ferghana-Tashkent
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magam roads are Shashmaqom, Khorezm maqams or other It is not a copy of a single
system, but a form developed by the local musicians and composers on the basis of
common authority. In addition to the similarity of the principles of parda and usul, the
characteristics of the Ferghana and Tashkent dialects can be clearly felt in the tunes and
songs”, he says, noting that this system is a complex of scattered tunes and songs and
that they are not fully summarized, at the beginning, he gives special emphasis to the
special genealogy of Ferghana-Tashkent classical music teachers.

Also, while O. Matyokubov Bukhara Shashmaqom and Khorezm maqoms are
compiled as a series of maqoms of a single order, Fergana notes that in Tashkent they
come from two to three to seven works under one name and that they are performed
from beginning to end in the style of an instrument or a song, and that Khorezm
maqoms are from Shashmaqom or Shashmaqom's art. emphasizes that there is no reason
to say that it is more important than Fergana-Tashkent status roads and that each of
them has its own value [4, 86].

Ogqilkhon Ibrohimov’s scientific-theoretical views on Ferghana-Tashkent status
roads are described in detail in his candidate's thesis on this topic. In particular, the
scientist disputes that the historical roots of Ferghana-Tashqent status roads are directly
related to Shashmaqom. Because it is recognized on the basis of written sources that the
art of maqam was practiced in these regions before the formation of Shashmaqom.
Consequently, O. Ibrohimov rightly points out that it is possible to find chord-tone
alternatives of groups such as Gulyor-Shahnoz, Miskin and Munojat in Shashmaqom,
and that using the concept of Shashmaqom variants is not always justified in relation to
the maqam paths created by Ferghana-Tashkent music style [5, 13].

In fact, the Ferghana-Tashkent magam roads, unlike the Shashmaqom and Khorezm
maqams, their parts appear in the form of melodic roads. The internal formal
foundations of Ashula roads consist of such internal structures as prelude, income,
miyonkhat, dunasr, avj and furovard, which are typical for status doubts. At the same
time, we can see that the traditions of the Ferghana-Tashkent schools of khofiz were
attached to them.

Fergana Valley is a prominent country in the field of classical chamber music and
popularized performing arts. The valley's singing traditions include yalla, classical
yalla, and grand singing. Although each direction is related to the speech process, they
have their own genre characteristics. Within the framework of Hafez traditions,
performers of this genre should go through different stages based on the essence of the
song. First of all, a singer should have a beautiful voice and a special talent. Only then
can he practice classical singing. The most important criterion for mastering the Hafiz
tradition is the lesson process. That is, it is the education that can follow the tradition of
a disciple to a teacher.
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Annomauyun: 8 OaHHOU CMAamMve pacCMampusaemcs npodiema mMemoouKu npenoodeaHus
CyeHuueckoll peuu 6 esponelickux epynnax IocyoapcmeeHHo20 uHCMumyma ucKyccme u
Kynomypol Vsbexucmana, 20e ecmv yuawuecs — OUIUHeEbl UNU peOdAma, MmoabKo uzydarujue
PyccKuil A3bIK. 30ect packpwleaiomes 0CHO8Hble MPYOHOCMU, ¢ KOMOPbLIMU CIMATKUBAEMCA
neoazoe, u NPeonazaromcs Memoovl pabomsl HaAO UCNPABTIEHUEM AKYEHMO8 Y CINYOeHmO8.
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IS NOT A NATIVE LANGUAGE
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Abstract: this article discusses the problem of teaching stage speech in European groups in
Uzbekistan State Institute of art and culture, where there are bilingual students or children
who are just learning Russian. Here the main difficulties faced by the teacher are revealed
and methods of work on correcting accents among students are proposed.

Keywords: stage speech, director, actor, theater, teacher, accent.

B cwmry Toro, 4To B mocjeIHUE TOIBI CTAHOBHUTCS BCE OOJIbIIE AETEH, MOIPOCTKOB U3
OMIMHTBHIIBHBIX CEMEH ¢ OOJBIINM BIIaJIEHUEM Y30€KCKHM SI3BIKOM, HEXKEIH PYCCKHUM,
MBI, TE€Jaroru IO pe4yH, BCE 4Yalle CTalKuBaeMcs ¢ mpobieMoil crnenuduyHOro
y30€KCKOTO aKIEeHTa B PYCCKOM SI3bIKE Y CTYACHTOB, IOCTYIAIONINX B HAIl HHCTUTYT B
pycckos3bIaHylo rpymiry. [IpoGieMbl BcTpedaroTest Kak B IPOM3HECEHUH INIACHBIX, TaK U
COTJIACHBIX 3BYKOB, Kak An((HepeHINPOBAHHO, TAK U B 3ByKOCOUYETAHUSAX.

SpkuM TpuUMEpOM SBISETCS HEYMECTHOE CMATYEHHOE WM, Hao0OpOT, TBepAoe
MPOU3HOIICHNE COTJIACHBIX 3BYKOB, Hampumep, "Oycel" dWmMTarOT Kak ObiocH, Omycw,
6tocu. OcoGenno crpanmarot 3Bykm JK-III, T'-1', X, I, Y, I, npu BoCTIpoU3BEACHUN

KOTOpBIX BMecTO '»kaba" Mbl CIHbIIUM ks0a, "KeHmuHa" - K'eHImbIHA, "mepcTs” -
mepcT, "Tonp" - Tyn, "nens" - moH; BMecTo "II" 3Byunt "C" - mamis - caruisi, BMECTO
"HI" - "II" mérka - mortka, Bmecro "U" - "I", "gyamka" - msgmka. 3Byk "X" 'y

y30EKOTOBOPSIIUX PeOSAT 3ByYHT OYCHB TPy00, TaK KaK 110 aHAJIOTHHU C TTOX0KHM 3BYKOM
B y30CKCKOM s3bIKe (pOpMHUpYETCS TITyOOKO B TOPTaHH C CHJIBHBIM OIYIICHHEM KOPHS
SI3bIKa U pacciiabiIeHueM MepeIHeH YacTu s3bIKa.

He meHpmve TpyAHOCTH, ¢ KOTOPBIMU MPUXOJUTCS BCTPEUYATHCS MEIArory Mo pequ
pu padore ¢ y30€KOTOBOPSIIMMHE CTYJIEHTAMH, 3TO KOPPEKIHs TPOU3HECEHUS TIaCHBIX
3BYyKOB. BeTpeuatores crnenyrommue n1edexTs:
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1. CokpamieHue JIUTENBHOCTU 3BYyYaHMs HWIM OIyIIEHHE TJIACHBIX 3BYKOB, B TOM
qycle yNapHbIX - "KamycTta' - KAICTa, WJIM 3aMEHa COIJIACHOTO W IpPOTJIaThIBaHUE
TJIaCHOTO 3BYyKa "Qu3ndeckuil" - GU3NTCKUH.

2. loGaBieHHe TIIaCHOTO 3BYKa MEXJy TBEPABIMH COTJACHBIMHU - "KpaH" - KHpaH,
"3B0OH" - 3UBOH.

3. HeBepnas aptukymsamus 3BykoB "a", "y", "m
IUTOCKHMMH, PAaCIUIACTaHHBIMHU, KaK OyATO Ha yJbIOKe.

4. "3-3a TOTO, 9TO B y30EKCKOM S3bIKE HET 3ByKa bl, cmoBo "ObIk" 3By4nT Kak "Ouk".
5. Tax ke 3a9acTyi0 HE COONIONArOTCS 3aKOHBI PEIyKIHUU TIacCHBIX 3ByKoB "a, "o",
, "e" B 0e3yZapHOM ITOJIOKCHHH.

6. C Tpynom naroTcs HoTupoBaHHBIE raacHble 3Byku E, E, 10, 5, koTopsle untaroTcs
Kak coYeTaHus 3BYKOB M3, MO, Uy, ua - "eMm" - [udm], "€x" - [mom], "mrok" - [nuyk],
"msTa" - [Muara).

[Ipousnomenne b n b 3HaKoB TaK xe TpeOYIOT 0COOOr0 BHUMAaHUSI.

IIpu uTeHHMH CJIOB C pa3fgeNUTENbHBIM MSATKHM 3HaKOM YacTO COBEPIIEHHO
OJIMHAKOBO 3Byuatr codyetanus "nga" u "aps", Kk mpumepy, "nsas" - auaaua u "IbSKOH" -
JIMaKH, a MATKAN 3HAK Ha KOHILIE CJIOB ONyCKaeTcs W moiydaeTcst [OuT] BMecTo "OUTH",
[myT] BMecTo "OyTh", HO B TO e BpeMs €CTh CMATYEHHE TaM, TZIe 3TOro He Tpedyercs -
BWIbKa, BMecTO "Buika". PazmenutensHbll TBEPABI 3HAK NPOCTO NPOIMYCKAETCS -
"moawe3n" - mamecT.

BrisiBnenne nedeKTHUBHBIX 3BYKOB M 3BYKOCOUCTAaHMH NPOHMCXOIUT YK€ Ha IEPBOM
3aHATHM B MOMEHT 3HAKOMCTBA CO CTyJIEHTaMH, KOT/la Iearor AeiaeT cede 3aMEeTKH O
HaJIM4YUK TpOOJIEMHBIX 3BYKOB B pedyn pedar. Jlajgee, coriacHo yTBEpKACHHOI
MpOrpaMMBbl IIPETNOJaBaHUs CIIEHUYECKON pedH, B TeMe NMPAaBUIBHOTO apTUKYIUPOBaHUS
3BYKOB, YUUTENb CO CTYACHTaMHU OIpejaeseT MPUYMHY HEBEPHOTO NPOU3HOMIICHHS U
BBIOMPAIOTCS METOABI KOPPEKIMH I pa0OThl Ha UHAWBUIYaJIbHBIX 3aHATHIX.

bonbpias yacTh HEJOCTATKOB HUBEIUPYETCs OJlarojaps peueBOMY CIyXy ydalluxcs,
KOTOpPBIE CaMOCTOATENBHO paboTaroT HaJl MPaBIJIBHBIM 3BYYaHHEM M apTHUKYISIHEH,
MOJICTPAaNBasiCh O] MPOU3HOIIEHNE negarora. Ho HekoTopsie 3ByKH 1 3ByKOCOYETAHUS
HE TOANAIOTCS CaMOCTOATEIbHOH KOPPEKLIMH CTYyAEHTOM, MOCKOJbKY HX pedeBoit
anmapar NpUBBIYEH K HHOU pabore. B nanHOM ciydae HeoOX0oquMa OMOIb YUUTEIS U
IMPUMEHEHHUE YIPaKHEHUH JUIsl TPEHUPOBKH apTUKYISIHMOHHOTO arnmapara.

[Tocie craHmapTHBIX yNpaKHEHWH Ha BCE YACTH apTHKYJISIMOHHOTO amrapara,
ydamwuiics moja HaOJIOJCHWEM Iefarora IpoBepseT MO3WIHIO S3bIKA, I'yO, YeNoCTH,
HEOAa TpM TPOU3HECEHMM W30JIMPOBAHHOTO mpobneMHOro 3Byka. IIpom3Bomutcs
KOppekTupoBKa. EciM Te wWiIM WHBIE 4YacTH alapaTa H3JIUIIHE HaNpsKeHBI,
paccinabneHsl wiM "He choymaoTcs', TO HAalOTCA OIpeAeleHHbIle YIpaXKHeHHs Ha
ycTpaHeHHe 3TuX npobinem. [lociae ycTaHOBKHM NMPaBHIIBHO 3BYYAIIeT0 M30JIHMPOBAHHOTO
3ByKa, MPOTOBAapUBAIOTCSI M KOPPEKTHPYIOTCSA 3BYKOCOYETAHHS C HUM, 3aTeM CIJIOBA.
Ecnm B OTAETBHOCTH U B 3BYKOCOYETAHHUSIX MPOOIEMHBII 3BYK IPOU3HOCHTCS BEPHO, a B
CJIOBaX UCKa)KaeTcs, TO MOXKHO MOMCKATh IOXO0XKEe 3ByUYaHHUE B CIOBAX POJHOTO A3BIKA.
Tak, 10 aHAJIOTHH C PUBBIYHON apTUKYJSLUEH, 3BYK 3aKpeIlIsIeTCs.

IMo3unus 4acTell pedeBOoro ammapara NpH INPOM3HECEHHH M30JMPOBAHHBIX
3gykoB "HI" m ")K". Ilpu BocmpomsBenaenuu 3Byka "III" ryObl packpbIThl, cierka
BBIIISIYEHBI, (QOpMHUPYsS HEOOJBIIONW KBaJpaT ¢ 3aKpyrJIEHHBIMU yriamu. Yemroctu He
CMBIKAIOTCS, UMEETCSI HeOOJIbIIIOe PACCTOSIHIE MEXIy BEPXHUMH W HIDKHHMH 3y0amu.
KoHunk sA3pIKa MUPOKUH, OKPYTICHHBIH, HEMHOTO MOJOTHYT K BEPXY, HIKHSAS CTOPOHA
KOHYMKA fA3BIKa YNUpPAaeTCs B HIKHUE anbBeosibl. CIMHKAa KOHYMKA SA3BIKa 00pas3yeT ¢
TBepJAbIM HEOOM HeOoIbIIOe CyXeHHEe. BOKOBBIE Kpas sI3bIKa NPHIKATHI K BEPXHUM
0OKOBBIM 3y0OaM. 3aJHss 4YacTh CIWHKH $S3bIKA, MPHUIIOJHUMASACh K TBeplIoMy HEOY,
obpasyer BTOpoe cyxeHme. I1oTok Bo3aymHO# cTpyn 0e3 3aAeiCTBOBAaHUSA T'OJIOCOBBIX
CBsI30K 0Opasyer 3Byk "III".

"

, TIpU KOTOPOH 3BYKH CTaHOBSITCS

”I/I"
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Jns npousHeceHus 3ByKa "xk" SI3BIK HEMHOI'O pacciia0iisiercs, KOHYHK S3bIKa |
CIIUHKA YyTh BBIIIE, a TAKXKE MPUCOETUHSIIOTCS TOJIOCOBBIE CBSI3KU.

Yame Bcero 3Byuanue coriacHsIX "m'" u "x" HCKaXKaeTCsl HEYMECTHBIM CMATYCHUEM.
OTO NPOUCXOAUT 1O TPEM OCHOBHBIM IPHUUHUHAM.

Ilepas mpuumHa B TOM, 4YTO KOHYHK $A3bIKa HEJOCTAaTOYHO 3arHyT BBEpX U
ynupaeTcs: B HIDKHHE 3yObl. B pesynprare 3Byku "m'" u "xk" CTAaHOBATCSA MOXO0XUMH TI0
3Byganuio Ha "m" w "xb". g ycTpaHEHHS STOTO HENOCTaTKa HAIO BEITOIHATH
TOYEYHO-YKOJbHBIC YMPAXHECHUA JUISI KOHYMKA SI3bIKa, KOTJa KOHYMKOM JENaloTCs
"yKONBI" OT HIDKHHX anbBeoN W 3yOOB K BepxXHUM 3yOaMm u HEOy. Uepemyercs ykoi-
pacciabnenne. CHavasa eyaeTcs MPOCTO Maccaxk, 3aTeM ¢ Ao0aBleHneM 3ByKa. TakuMm
oOpa3zoMm oOydaeMbIii HaXOAWT BEPHOE IOJIOKEHHE fA3bIKA M HYEIIOCTH, IPH KOTOPOM
UCIIpaBIseMbIe 3BYKH 3By4aT MPaBMIBHO.

Bropas mpuunHa Kpoercs B 3a)KaToW 4estocTd. J{ns ycTpaHEHHs 3TOW MpOoOJIeMBI
MOJIE3HBl YNPaXHEHWs Ha pacciiabIeHne 4YeNIOCTH, IpeajaraeMble IegaroraMd B
paMKax TpEHHMHIra [0 apTHKYJSIUH. OTO BBUHYMBAIONIUE JBW)KECHUS OOJIBIIUMH
nagpllaMd B MecTa "TpucOoeIuHEHMs" HUXHEHW YeNtoCTH K uepeny (BHaIuHBI Tepen
yIIaMH), yopakHeHHe "Mep3ioTa', Korja CTyA€HT O4YeHb OBICTPO JBHUTaeT YeNIOCTHIO
BBEPX-BHHM3 0€3 CONPHUKOCHOBEHHUS 3ybOamu, 3areM paccunabmser. Emé omHO
3¢ dextuBHOC ympaxksaenme - "220 BoONBT", KOTAAa ydamiuecs B3SB PYKH B 3aMOK
Ha4YMHAIOT TPSCTH HMMH, pacciaaOWB NPH 3TOM YEIIOCTh M NpOH3HOCcs cToH. Ilenmaror,
HCXOMS U3 CBOCH MPAKTHKH U OMBITA, © B COOTBETCTBHU C JaHHBIMHU Ka)KIOTO CTYACHTA
Mo0MpaeT ONTUMANIbHBIE YIPAXKHEHHS.

TpeTbss mpuuuMHa cMsITrdyeHHoOro mpousHeceHus 3Byko "II" u "XK" kpoerca B
MACCUBHOCTH BEpXHEH I'yObl M M3JIHMIIHEM OTTSDKCHUM HIKHEl ryObl BHH3 BMECTO
JIBUKEHUS BIIEPE.

Jns HUBENUPOBaHUS STHUX HEJOCTATKOB HEOOXOAUMBI YINpPaKHEHHsS Ha TYObl -
"mouenyduuku" (pUTMHUYECKUE ATIOABI), "XymoxHUK Ildarauok" (korna coOpaHHBIMH B
MATa40K rybamMu pucyeTcs MPOCTOW PUCYHOK 0e3 yJacTHs IIeH W YeNIOCTH), "ITopKu"
(mogHATHE, ONYyIIEHUE 10 OTACIBLHOCTH BEPXHEH M HIDKHEH ry0bl) U Ipyrue, Haubosee
3¢ exTuBHBIC 111 KOHKPETHOTO CTYACHTA.

[Tocyie ycTaHOBKM NPaBHIBHOTO TIOJOXEHHWS apTUKYJISANMOHHOTO ammapara M
JIOCTH)KEHHSI BEpPHOr0 Npou3HOuIeHUs TBepAbix 3BykoB "II" u "X" B oTaenasHOCTH,
NPHUCTYNAIOT K YHOPaKHEHUSM CO 3BYKOCOUETAHHUSMH, 3aTeM CO CJIOBAaMH H
YHUCTOT'OBOPKaMH.

Joctrxenne ontTuManbHOro 3ddexra BO3MOKHO TOJIBKO MPH MOCTOSHHOM KOHTPOJIE
MPaBUIBHOTO MPOU3HOIICHHS B TIOBCEHEBHOM KU3HHU CAaMUM O0yYaroIuMCs.

Paboma nao npouznecenuem mazkux "T" u "/[" 6 uzonuposannom eude. llpu
cMiTYeHUU coracHeiX "T' u "a" y y30€KOroBOpAIIUX CTYJACHTOB BO3HUKAIOT JBE
OCHOBHBIE NTPOOJIEMBI:

1. Korma cmsArdeHus He NMPOUCXOJUT HM3-3a TOTO, YTO BMECTO KOHYMKA S3BIKA C
BEPXHUMU adbBEOJIAMH CONPUKACAETCS] CIUHKA SI3bIKA U MOIy4YaeTcs "THH" BMECTO TECHb,
"1moH" BMECTO JI€Hb.

2. Korga cmsargaemsie "1t" m "n" craHoBATCS "HBSKAOMKEMH' K "3BSKAIOIIHMH",
Ooompme moxoxumu Ha "L[" m "/I3" H3-32 HEMONHOW CMBIYKH MEXAY S3BIKOM U
ajabBeOJaMH, WIM KOTJa KOHUYMK f3bIKa CIMIIKOM OCTPO MPHUMBIKAET K allbBEOJaM WU
e KOT/1a KOHYHK SI3bIKa HaXOIUTCS B MEXX3yOHOM MTPOCTPAHCTBE.

OddeKkTuBHBIE yNpaXHEHUS IS HCIPaBICHUS ITHUX HEAOCTATKOB INPUBENIEHHI B
kaure Komskosoit I'.B. "HcmpaBineHue pedeBBIX HEIOCTATKOB", KOTOpPHIE MOMOTAlOT
ydameMmycsi TOOWTBCS TOTO, YTOOBI NHEpEeNHAs YacTh CHUHKH S3bIKa IUTIOTHee, 0Oe3
IIeJIEBOTO 3a30Pa, CMBIKAIACh C AIbBEOJIaMU U HEOOM.

B ynpaxxaennn "S3pIK cnuT" aBTOpPOM IpeasiaraeTcs oOpaTUTh BHHMAaHHE CTyIEHTa
Ha MOJIOXKEHUE fA3bIKa B COCTOSHUU MOKOS NMPU COMKHYTBIX 4eNIOCTSIX. [Ipu 3TOM KOHUMK
oTxbIXaromiero, "crsmero" s3blKa HAaXOAMTCS OKOJO 3y0OB, a MHEpenHss 4YacTh €ro
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CHMHKH TPUIIETaeT K ajbBeosaM M TBepaoMmy HeOy. Cneayromee ynpaxHeHnue "[moTox
BOJBI", B KOTOPOM aBTOp NIpeATaraeT CAelaTb HECKOJbKO TIOTATENbHBIX IBUXKEHHI,
COXpaHssd IOJOKEHUE S3bIKAa U YENIOCTEH, KOTOpPhIE OHU 3aHUMaNIH B IpPEAbLAYLIEM
ynpaxxHeHud. TakuM oOpa3oM BO BpeMs TJIOTKa KOHYHMK SI3bIKa W IMEpeHss 4acTb ero
CIIMHKM CTaHOBATCA DSHEpPruYyHee M IUIOTHEE MNPUXKUMAIOTCA K ajlbBeojaM U
mpuierapnmeil K HIM KpoModke TBepaoro HEOa. IlleneBoro mpocseTa MeXay S3BIKOM U
anpBeonamu HeT. Cpasy mocie TI0TKa, cTapasch COXPAHWTh HEH3MEHHBIM IOJOXECHHE
KOHYMKAa S3bIKa M TIEpEAHEH YacTH €ro CHHHKH, pPEKOMEHIYETCsS CIeNaTh
TOJIYKOOOpPAa3HBIN BBIOX, OTPHIBAs SI3BIK OT anbBeod M HEOA, K KOTOPHIM OH IpPHIETAN
npu raoTaHuu. [Ipo3ByduT cmsaraerroe "T1".

[Ipu 3ameiicTBOBaHIH TOJOCOBBIX CBSA30K ITOJTYYUTCS CMATYEHHBIN 3BYK "J1".

Takxe npeanaraercs ymnpaxkHeHue "JI10OONBITHBIA", rae HEOOXOIUMO HPOCYHYTH
KOHYMK f3bIKa MEXJy NPHOTKPBITBIMU 3y0aMu, clierka CxXumasi ero denoctsiMu. [Ipu
9TOM HaJ0 MOJATOTOBHUTH S3BIK K NMPOM3HECEHHIO MTKOro "T", 4yToO mepenHssi 4acTb
CIUHKH 53bIKa, BHITHYBIINCH BBEPX, IPHIIUILIA K BEPXHUM IepeIHUM 3y0aM, albBeoaaM
u TBepaoMy HEOy. B momeHT mpounsHecenus "Th" Hamo naTh S3BIKY BBICKOJB3HYTH W3
MeX3yOHOW IIeNH, OJHAKO MPH 3TOM X0JMooOpa3Has (opMa mnepeaHell 4acTH CIHMHKU
A3BIKa JOJDKHA COXpaHHUTHCS. I1oCTENeHHO MBIMIIBI KOHYNKA M MepeIHeH YaCcTH CIHHKH
s3blka  "OMMYT", NOYYBCTBYIOT, YTO 3HAUUT COCAMHATHCSI C aJbBEOJAMHU U
MPUIIETAIONUM K HUM TBEPJABIM HEOOM IUIOTHO, 03 mieneBoro 3a3zopa. Torxa ormagaer
HaZoOHOCTh YACPXKHUBATh KOHYMK S3bIKa MEXAy 3yOamu. 3ByKH OyayT oOpa3oBBIBATHCS
BEPHO aBTOMaTHuecku [1, c. 24].

PaGoTta Han Koppekuued OCTaJbHBIX NPOOJIEMHBIX 3BYKOB NPOXOJUT B TOM XK€
MOpsIAKE —  BBISACHAETCS TNPUYMHA HEBEPHOTO IMPOU3HOLICHUA, MOAOHparoTcs
MOAXOASINNE YIPAKHEHHS IS apTHKYJIALIMOHHOTO ammapaTa, YCTaHaBIMBAaeTCS
MpaBUIBHOE IIOJIO)KEHHE BCEX 4dYacTell pedeBoro ammapara, MAOCTUraeTcs dYETKOe
BOCIIPOM3BEJICHHE H30JMPOBAHHOTO 3BYKa, 3aT€M OTTa4MBACTCS €r0 NPOU3HECEHUE B
COYETaHWM C TJACHBIM 3BYKOM - CHadaja C OJHHMM TJacHBIM, 3aT€M MEXIYy IBYyMs
OJIMHAKOBBIMH, a IOTOM MEXIy ABYMS pa3HbIMH TIJIacHBIMU. ClenyromuM 3TarnoM
ABIISIETCS] TIPOM3HECEHHE CJIOB, T'JIe MCIPABIISIEMBI 3BYK HaXoaWwics Obl B Hayaje WIH B
KOHIIE, a TTOTOM YK€ BKIIOYAr0TCsI B paboOTy clIOBa C 3TUM 3BYKOM, HAaXOJISIIIMMCS B
cepenuHe ciosa. Ilociae oTpabOTKM MPAaBHIBHOIO 3BYYaHHUsS JAHHOTO 3ByKa B CJIOBax,
OepyTcs HeOONBIIME YUCTOTOBOPKH WM (pa3bl C MHOTOKPATHO ITOBTOPSIOLIMMCS
ucnpasisieMblM 3BykoM. Ilocie mpojenaHHOW pabOThl M 3aKpeIUICHHUS Pe3yIbTaTOB
ydamuica AOJDKEH CIEeIWTh 3a IPAaBHIBHOCTHIO MPOM3HONIEHHS [JaHHOTO 3ByKa B
CTUXOTBOPEHUSAX, IIPO3€ U B OBITOBOI KU3HHU.

Kaxxap1if 3aHUMaOmMUNACS 3By4alliM CIOBOM, OCOOEHHO TOT, ISt KOTO PYCCKHUI S3BIK
He SIBISETCS POJHBIM, JIOJDKEH BOCHHUTAaTh B cebe "uyBcTBO cioBa". Jlyist 3TOro oH,
cormacHo pexkomenHgamusM KowmskoBoit ['., momkeH HayduThes: a) OIIyIIaTh
MPOTSHKEHHOCTh cjoBa (caoBa JJIMHHBIE, KOPOTKHE, CcpeaHue); ©O) omymarb
PUTMHUYECKYIO OpraHH3al{I0 CcJO0Ba (KOJMYECTBO CJOrOB B CJIOBE, YAAapHBIE H
Oe3ynapHbIe CJIIOTH, COOTHOIICHHE MEXJly HUMH); B) OLIYIIaTh 3ByKOBOH COCTaB CJIOBa
(4yBCTBOBaTh KaX/blii 3BYK, COCTaBIIIONIMH CIIOBO); T') ONIyIIaTh HHTEHCHUBHOCTH
3By4aHUs KaXJOro TIJIACHOTO M COTJACHOTO, BXOJSINEr0 B CJIOBO; J) OIIyHaTh
COOTHOILICHHE WHTEHCHBHOCTH COTJIACHBIX, OOpa3yloNMX CIIOBO; €) OIIyIaTh
JUTUTENIBHOCTD Ka)XJOT0 3BYKa, COCTABJSAIONIETO CIOBO, €) OIIyIaTh 3BOHKOCTH H
TJIIYXOCTh COTJACHBIX B CIIOBax M (pa3ax; ’X) aHAJU3UPOBATh KA4EeCTBO 3BYYAHHS
TJIaCHBIX M COTJIACHBIX HE TOJBKO B CJIOBE M (hpase, HO B PEUYEBOM IIOTOKE MpPH
HEIIPEPHIBHOM H3MEHEHUH I'POMKOCTH, BBICOTHI, CKOPOCTH, TEMOPaTBHON OKPACKH peyH;
3) YyBCTBOBATh JaJbHOOOHHOCTB, IPOCTPAHCTBCHHYIO aKTHBHOCTH COTJACHBIX H
TIacHBIX (OIIYIIaTh JOXOAYHMBOCTh M HEJIOXOJYHMBOCTH TJIACHBIX M COTJIACHBIX MO
OTJIQJICHHOTO 3PUTENs, JIETKO JIM OHM BOCIPHHUMAETCS UM, "JoXKaTcs JU B yXo"); M)
HacTpanBaTh 3BYKOBOH aKKOpJ CJOBa MpH JI000H BBICOTE, TPOMKOCTH, CKOPOCTU PEYH,
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npu 11000 ee TeMOpaIbHON OKpacke: K) OLIYIIAaTh 3BYKH PEYM, COCTABISIONIME CIIOBO
KaKk oOpyaue XYAOXECTBEHHOH BBIpAa3UTEIbHOCTH. Pa3BuB B cebe 3TH pedeBbIe
OIYIICHUsI, CTYACHT CyMEET OBJaJEThb NPABWIBHOH M XYHOXKECTBEHHO MOJHOLIEHHOM
peublo, HEOOXOmUMOW i1 CUeHbl. MarepualoM IOCTPOCHHS WHTOHAIMOHHOMN
CTPYKTYpPHI p€UYH y HETO CTaHYyT He TOJILKO TJIaCHBIE, HO U COTJIacHbIe 3ByKH [1, c. 28].

[IpuBeneHHBIE B HaHHOH CTAaTbe METOABl YCTPAHEHHS pEUYEBBIX JE(PEKTOB Y
y30ekoroBopsimux  oOydarommxcs ~ ObUTM  ONMpPOOWPOBAaHBI  HAa  BO3PACTHBIX
npodeccuoHanbHbIX akTepax (oT 30 mo 65 mer), Ha ctynmeHTtax (ot 15 mo 29 mer) u
mKonpHEKAX (o1 7 mo 17 mer). Hanbomee KOppeKTHPYEMBIHf U YCTOWYHUBBHIA pe3yiabTaT
OBUT MOCTHUTHYT Yy LIKOJBHUKOB, IOCKOJIBKY HX pEUYeBOW ammapar emEé JoCTaTOYHO
MOJBMXEH M HaxXOAWTCA B Pa3BUTHH, Hanbojee HU3KUH pE3ynbTaT y TeX, KTO HE
MPaKTUKOBAJI MOJy4YEHHbIC HAaBBIKM B IOBCEAHEBHOM JXKM3HM. BbUIM Tak ke ciydaw,
KOTJla aKkTep WM CTYJeHT JOOMBAJCS NPaBUIBHOIO, YETKOTO 3BYy4YaHHS MPOOIEMHOTO
3ByKa B pENETHPYEeMOM CTHXOTBOPEHHH WM OTPBIBKE, HO B JPYIrOM KOHTEKCTE
MPOU3HOCHJI TO € CJIOBO HEBEPHO. DTO TOBOPUT O TOM, YTO HE KOPPEKTUPYS B
HOBCG}IHCBHOﬁ JKU3HU CJIOKMBHIUCCA Ha MNPOTSKCHUU MHOTHUX JICT HCBCPHBIC PEUCBLIC
HaBBIKH, CTY/ICHT HE CyMEeT 3aKPEIUTh HOBBIA MPEOOPETEHHBIH OIBIT.

Takum 00pa3oM MOXKHO CZEIaTh BHIBOA O TOM, YTO PACCMOTPCHHBIC B JaHHOH CTAaThe
pedeBble HEJOCTATKH Yy Yy30CKOTOBOPSIIMX CTYAEHTOB M aKTEPOB IOAJAIOTCS
WCIPABICHUIO, AKIEHTHI TAaK)XE€ MOTYT OBITh 3(Q(PEKTUBHO YCTPAaHEHBI IPH IOJKHOU
paboTte camoro oOydwaromerocs. [JIaBHBIM 3aJOroM Yycmexa SBISETCS IPaBHIBHO
nonoOpaHHast MPOrpaMMa KOPPEKINH U MOCTOSHHAS IPAKTHKA ITOJTYYCHHOTO HaBBIKA.
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Abstract: this article provides information about properties sonorics in the work of the
composer Rustam Abdullayev, shows the coloristic prinsiples of specific methods of voice
leading. It is also mentioned how some aspects of sonorics are reflected in his work.
Alteration of sounds and their transformation into polyfunktionality are shown to influense
the ratio of consonance and dissonanse.

Keywords: sonorics, harmony, polyharmony, bifunctionality, coloristics, vertical,
polyfunctionality, alteration, cluster.
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As early as the first stages of the formation of the National School of composition of
Uzbekistan, the most complex task was set for its creative figures as looking for
harmonic means that "are monodic (one-voice) in their structure, maximally
corresponding to the lad and song nature of Uzbek folk music." [1].

The general path of Uzbek composers can be described as the enrichment and
improvement of harmonic methods in the expression of active creative research,
deepening, the basis of the melody inextricably linked with the lad-tone bases of the
specific Uzbek Monody.

An attempt to create a harmonium derived from the horizontal led to some general
methods in vertical structure, sound direction methods, tracking matching chord
sequences.

The principle of fading the tertiary structure of chords is widely used in the
composition of melodies. It manifests itself in different ways - in the abundance of
quarta-quintal complexes, when using harmonies without a third tone, when using some
important techniques. Notorious harmonies are not unusual 20th century innovations.
Such harmonies were found in classical music as well, but only with a delayed sound,
i.e., a tonal harmonies without chords. And in modern music, they show independent
derivatives.

Basing many themes on the invariable repetition of one or another harmonic
complex, R.Abdullaev extinguishes its tertiary structure in several ways. One of them is
due to the large number of alterations, the additional number of seconds within the
vertical leads to sonorics. If one second occurs in the rotation of diatonic seventh chords
within the vertical, then their number may increase in altered seventh chords [2].

The composer pays particular attention to chord placement and rotation. As a result,
many harmonies, which are tertiary in origin, undergo significant changes and acquire a
new sonorous color.

Among the various methods capable of updating the vertical structure of the chord,
R.Abdullaev, like other composers of Uzbekistan, uses such things as the hanging of
individual steps, the proportion of altered and natural tones, the integration of seconds
and quarters into the harmony of the tertiary structure. All this gives them a specific
sonorous sharp color, or, on the contrary, soft beauty based on the general expressive
section.

One of the composer's favorite techniques is the tussling of the tersional tone on
different function chords. Genetically, this method is associated with the early stages of
the formation of national singing harmony in Uzbekistan. Quoting the ancient Uzbek
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tone, the composers noticed that for its lad basis, the freestanding toning of the skin is
characteristic. Accordingly, they tried to mask Tersia even in harmonic proportions.
Although later both the base tersion began to use quoting tone melodies and creating
author's thematic, but fading the tersion structure of the tonic melody in different ways
began to be widely used, and then it strengthened sonorics as a coloristic tool,
inextricably linked with a certain melodic lad.

R.For Abdullaev's themes, various structures of Tonic chords are characteristic,
including:

1. Tonic treble, sextacord with impregnated sextacord (whole tonic). This is found
in the harmonic juxtaposition of the Zulfian monologue in the prologue of the Opera
"devotion" (in the deviation to mi-bemol minor it appears in this tonal cycle), as well as
in the FA-diez Aeolian Lade in the first appearance of the opera, at the beginning of the
choir. The appearance of the sextale tonic in the opening section, in the harmonic
juxtaposition of the Ghafur Ghulam Aria in the IV curtain of the same opera, and after
the "empty" tonic quintet, repeated many times, draws attention.

2. Tanika septakkord with impregnated Sexta. It is usually arranged in such a way
that it has small second tones on its inner vertical.

3. In place of the suspended terrace and Quinta, the quarter tonika septakkordi.

We give an example from the Central number of the series " cry of Hirosima:
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R.A certain group of tonalities in Abdullaev's works form different bifunctional
proportions. The frequent use of a tonic organ point in each new tonal circuit causes the
attitude of its multifunctional method with harmonic voices to remain lawful. For
example, in the 10th beat of the piano concerto main theme, quoted in the first section,
a raised septimal dominanta nonaccord occurs that overlaps the tonic organ point.
Nevertheless, the presence of an organ point does not mean that zinhor creates
conditions for the emergence in the developing sections of musical themes and forms of
multifunctional complexes. They are formed at sufficient freedom.

Independent bifunctional proportions occur regularly. They are built both on the
basis of the vertical overlap of the diatonic tonalities of various functions, and on the
basis of the interplay of major-minor tonalities with a diatonic basis.

Sometimes, in the unity of methods of harmonic and melodic figurations,
polygarmonias occur. For example, "dance of the guys" is given in a fast,
temperamental, beautiful orchestral invoice (the fourth number of the oratorio-Ballet
performs the function of two figurative layers of the invoice of an expressive, bright
melody, Goh merges into a single harmonic integrity, goh forms elements of
polygarmony):
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The emphasis on the serjilo, coloristic side of harmony is often observed in the
mutual free proportionality of Monody and chord structures. This or that theme begins
with a one-voice appearance, and when the musical phrase is completed, a cadential
tone is repeated in the coda, which in many cases also leads to beautiful proportions (for
example, a sextali D9 with an additional introduction in the preface to the "Spring"
Series).

Thus, R.For the creative work of Abdullaev, the growing role of the basis of serzhilo
is characteristic. The reason is that the same harmonic means that the author attracted in
his works are mainly of a background character. The intensification of Phonism, which
is considered a facet of sonorics, leads to the fact that the structure of the chords
changes and more attention is paid to the category of non-denominational tonalities,
unusual chord sequences, as well as proportions. Organ points, as well as the elongated
ostinato being itself, are important in the formation of sonoric coloritic slang.
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AHHOmMayuA: uHCMpyMeHm Oymop CHumaemcs OOHUM U3 OpeGHeUuUx UHCIMPYMEHMO8
y3bexckoeo Hapoda. Ezo ceoeobpasnkii wimpux u 36yK He 6cmpeudaemcs HA Opyeux
MY3bIKATLHBIX UHCmpymMenmax. Pons dymopa 6 ucnonmenuu UHCmMpyMeHMANbHLIX RAPIMULL
Maxkomos maxdce cuumaemcs 0co6ou. Ilockonvky 3aKOHbI  UCNOAHEHUs MAKOMOS
co8naoaiom, cmpykmypa Mero0uu o4eHb HoOXo0um OJisg UCHOTHUMENbCKUX 803MONACHOCTET
uHcmpymenma oymop. B Oannotl cmamve npedcmasnena un@opmayus o6 0moenbHuIX
acnexmax ucnoanenus npouzsedenuil Lllawmaxoma na uncmpymenme oymop. Kpome moezo,
ObLIO MaKdce NPOYUMUPOBAHO O PUMMAX OOUPbl, CIMPYKMYpe U KOMRO3UYUU HECKOTbKUX
npouseeoeHull.

Knrouesvie cnosa: maxom, oymap, Lllawmaxom, xona, 603eyii, newipas, macuug, mapoarce.
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Abstract: the dutar instrument is considered one of the oldest instruments of the Uzbek
people. Its distinctive touch and sound is not found on other musical instruments. The role of
the dutar in the performance of instrumental parts of makoms is also considered special.
Since the laws of makom performance coincide, the melody structure is very suitable for the
performance capabilities of the instrument dutar. This article provides information about
certain aspects of the performance of Shashmakom's works on the instrument dutor. In
addition, it was also quoted about the rhythms of doira, the structure and composition of
several works.

Keywords: makom, dutar, Shashmakom, hona, bozgui, peshrav, tasnif, tarje.
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[ITamMakoM BO3HUK KakK MY3bIKaJbHBIA XaHp IMPUMEPHO B mnepBod nosiosuHe XVIII
Beka. [IpuunHa Takoro MmpeanoyoKeHUsI COCTOUT B TOM, YTO B MY3bIKAJIbHBIX TPAKTaTaXx,
HanucaHHbIX B Cpenueit Asmm go XVIII Beka, rosopurca o 12 makomax, TO eCTb O
Makome JlyBo3nax. B ucrounukax Hanucansbix 10 XIX Beka B HE yIIOMMHAETCSI HU CJIOBa
o [lTammakom. Takum oO6pa3om, kateropus 12 makomoB npocymectBoBana 10 X VIII Beka
u cpopmupoBanacs kak Illammaxom. Bee mpoussenenus B yactu MymkynoT [llanmmmakoma
MOTYT OBITh MCIIOJIHEHBI B COJIO. [[JIs 3TOr0 O4eHb BaXHO 3HATh MH(OPMAIHMIO 00 3THX
NPOM3BEICHUSIX, 00 UX CTPYKTYype, UCHOJIHEHUH. Jlasee MBI OAPOOHO OCTAaHOBHMCSI Ha
TaKUX NPOU3BEICHUSIX.

Tacungpu Byspyk. JlaHHoe mpou3BeleHHE MakOoMa CHadaja IOsBIsieTcs B TaOiMIax
makoMoB /lyBo3nax, a 3areMm lllammakoma. 3To mpousBeneHHE MOCTPOEHO MO 00pasmy
“xoHa” W “003ryil”, Kak KyIUIeT M MPUIEB B IecHE. A B 4acTH “XOHa” TeMa MeEJOIUH
Mmensiercs u pacmmpsiercs [1]. Tacaudu By3pyk 370 UMEHHO TO, YTO OBIJIO CO3MAHO IS
WHCTPYMEHTa AyTOp. TeKCT Menoanu MOXOXKHe Ha MMempaB, Kak OyATO aJanTHpOBaH K
HOTaM JyTopa.

Tapxe by3pyk. B MakoMmax mNpou3BeneHHs C OJHOPOJIHBIM Ha3BaHUEM OCHOBA
MEJIOJMYECKHUX JOPOXKEK U MEIOAMIECKHE TEMBI MOTYT OBITh Pa3HBIMH, HO PHUTM JOHPHI
MOKeT OBITh TakuM xe. ClieloBaTeIbHO, IPUYNHA, 10 KOTOPOH OHU Ha3bIBAIOTCS TAKUMH
MMEHaMH, Kak TacHH(, Tapxke, rapAyH, MyxXaMMac, 3aKjiio4aeTcs B €IMHCTBE pHUTMa
JIOWpPBI, KOTOPBIH Yy HUX W3HadanbHO OblI. Elne onmH QyHIaMeHTaNbHBIH acHeKT Bcex
UHCTPYMEHTaIbHBIX IMpousBeneHuil lllammMakomM 3akimogaeTca B TOM, 4YTO OHH COCTOSIT U3
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(parMeHTOB MeNoIuM, Ha3blBaeMoil ‘“xoHa” m “003ryi” [2]. OHM MOTYT COCTOSTH U3
OJIHOTO WJIM HECKOJBbKHUX MENOAMYECKUX mNpenioxkeHuil. CiaoBo “xoHa” o3HauyaeT “mom”,
“koMHaTa”, TO €CTh KOMHATa, B KOTOPOI pa3MeIIaoTCsl 3BYKHU, COCTABIIAIONIUE MEIOJUIO,
u gapyrue ee npusHaku. Uto kacaercs Tapxke By3pyk, ero puTMm noipbl Ha3bIBaeTcs
putMoMm TacHu(d. A cioBo “rapke” o3HauyaeT “‘noBropeHue”. To ecTh NOBTOpEHHE
Tacuudu By3pyk B spyrom BapuaHTe.

B Tape By3pyk HHCTpyMEHT AyTOp HMeeT OOJbIIOe 3HAUEHUE, TAaKXKEe UTPAET COJIO B
aHcamb6uie. [ToroMy 9TO ero puTM AOHPEI MOXKET OBITH MOKa3aHa Ha CaMOM JyTOpE, Aaxe
€cJIu 10¥ipa He IPUCYTCTBYET B aHCAMOJIAX.

lapayrn Oy3pyk. McmonHeHne M3HAYalbHO WHCTPYMEHTAIBHBIX TOPOKEK MaKOMOB
o0ecTeynBaeT UX LENOCTHOE M IOJHOE HCIIOJHEHHUE. 3aTeM OH MEPEXOANUT B OTIACICHHA
neByeckoil cexiuu. Kpome Toro, kaxmas U3 JOPOKEK MEIOAWU B MHCTPYMEHTAlIbHOMN
CeKLIUHM CYHUTAETCS HE3aBHUCHUMON MHCTPYMEHTAJIBHOM CeKIMed U CONpOBOXKAAeTCS
Ha3BaHMEM MaKoMa, K KoTopoMy oHa npuHamiexut [3]. Hampumep, Tacuudpu By3pyk,
Tapxe Poct, Cakunun HaBo, Camou Jlyrox u T.n. I'apayHu By3pyk Taxke ucrosHsercs
MoJ CBOMM Ha3BaHHMEM ‘TapAyH’, dYTO oO3HadaeT “kpyr’. To ecTb oOgHOpOAHAS
MeJIoIM4ecKasi TeMa MOBTOpseTCs B pa3HbIX Gopmax. B rapayHax IOBH)KEHHE MEIOIUH H
PUTM IOWpPHI HE MU3MEHSIOTCS, TO €CTh IOYTH BO BCEX OHM OAMHAKOBEL. by3pyk mepemaer
3HAYEHUE BEIUYHA M MEJNOAMs TaKXKe OTHOCUTCS K 3Tod Teme. [apaynu bByspyx
MO3BOJIAET NOJHOCTHIO TOKA3aTh MITPUXU U MEJIOAUYHOCTh HHCTPYMEHTA AYTOP.

Tacandu HaBo. TacHu(BI MMEIOT HE3aBHCHUMBIC MY3BIKAJIbHBIC TEMBI B KaKAOM H3
MaKOMOB, a MEJOAMYECKHE OOPOKKM MPHUHLUMINANBHO OTIMYAKTCS APYr OT ApyTa.
Hanpumep Tacuupu Hao coctout u3 17 “xona” u 3 “0Oosryit” [2]. Tacuupu Haso
OTJHMYaeTCsl OT APYrHMX TacCHU(OB TeM, 4TO B TO BpeMs Kak B JPYrux TacHudax “06o3ryi”
UICT mociie Kaxaoi “xoHa”, a B Tacuudu HaBo “003ryit” mpuxoauT OJWH pa3 B CEpPeIUHE
U JBa pa3a B KOHIE MNpousBeAcHHA. [laHHOE My3bIKalbHOE HAaIpaBJICHHE, TO €CTh
NpOBE/ICHHE HECKOJIbKUX “XOHa” IMOJPS] M IOTOM HCIOJHEHHUs “003ryil” COBEpLICHHO
nporuBopeuuT mnpaBwiam Illammakoma. TacHupu HaBo OBIIO HCIOTHEHO HAITUMU
MacTepaMy HCIOJHMUTEISIMHU, AyTapuctamMu AOgypaxumoM XaMmMHIOBBIM W Mannkon
3ueBoi. MIX CTUIIb kKeNaTeNbHO NCHOIb30BaTh NP UCIOJHEHUH IIPOU3BEACHUS.

Tapxe HaBo. “Tapike” - apaOckoe CIIOBO, O3HadamIee “BO3Bpar”’, “NOBTOpEHHE”.
Menoaust COCTOUMT U3 MOBTOPEHUSI OJAHOW M TOHM K€ BTOPOCTENEHHON TeMbl Ha pa3HOU
BBICOTE W MY3BIKAJIBHEIX YepeIoBaHU B (popMe, UCIOTHSIEMOW Ha pasHbIX nanax [4]. B
TpeThel “xoHa” Tapxe HaBo, Takke BCTpedaroTcsl TEMbI IOXOXKUE Ha “nempas”. To ecTb
WCIIOJIHEHUE OJHOM M TOW K€ MeJIOJMM Ha pa3HbIX jagax. Tapxke HaBo B Hacrosiee
BpeMs SBJISIETCS OYEHb MOIYJISIPHBIM Ipou3BeneHHeM. Jlaxke Ha HEKOTOPBIX KOHKypcax
HapOJHBIX MHCTPYMEHTOB B YCJIOBHOI IpOrpaMMe HCIIOJHEHHUS yCTaHOBJIEHA MEJIOIus
Tapxe Hapo. /lanHoe mpowusBeneHue ObUT CO3JaH MMEHHO [JIi MHCTPYMEHTA JyTOpP.
IToToMy 4TO €ro yaapsl U CTOHBI IOKA3bIBAIOT MAaCTEPCTBO MCIIOIHUTENS HA HHCTPYMEHTE
JyTOP ¥ MOTEHIHAII HHCTPYMEHTA.

Tl'apaynn HaBo. B Mys3bike “rapayH” - 3TO Ha3BaHME ONPEAEICHHOIO PUTMa JOHPSHI, a
TaK)Ke MEJIOANH, UCIOIHAEMON B COIPOBOXKIEHUH 3TOT0 PUTMA B COOTBETCTBUU CO CBOUM
MakoMOM. B My3bIkanbHBIX TpakTaTtax, HanucaHHelx B XII-XVII Bekax, comgepxutcs
MHOrO HH(pOpPMalMd O MAaKOMHBIX “IIyb0a”, HOCAIIMX HAa3BaHUS “Tapnynus’,
“T'apmonus”. Ux ¢dopma, nomemmas a0 Hac, - 310 [apayn B Illammakame. Ha
MY3BIKQJIBHBIX JOPOXKKax “rapayH’ “003ryil” He MOSABIAETCS IOCIe BCeX “XOHA”, HO
MOBTOpsieTCsT 4epe3 nBe-Tpu “xoHa” [5]. IIpeDKKM BBEepX MO JOPOKKE MEIOTUH
3aKaHYMBAIOTCS MEJIJICHHOH OITyCKaHNEM B HAYMHAIOIIYIO HOTY.

T'apnynn HaBo wucnosHsiercs Ha OyTOpe B INPUINOAHATOM HAacTpoeHuu. MmeHHO
MO3TOMY 3Ta MEJOIUS OJHUMAET HACTPOSHHUE HCIIOJHUTEIIO U CITYIIATENIo.

Caxmnun HaBo. Eme onHO W3 KpymHEWIINX NPOU3BEIEHHI B HMHCTPYMEHTAIBHOM
pasnene MakoMoB - 310 “Cakmn”. “Cakmin” - apaOCKoe CIOBO, O3HAYAOMIEE “TSDKEIBIN”,
“pactanyTbiii”. C Apyrol CTOpPOHBI, Ha f3bIKE MY3BIKM 3TO HAa3BaHHME OYEHb CIIOXKHOMN
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TEXHUKH JOMphI, HCHOJHSAEMOM B CHAEp)KAaHHOM TeMIle. XapaKTepHass My3bIKalbHas
0coOeHHOCTh “‘cakmin” He ciydaiiHo npunsta B lllammakome. IlpuunHa B TOM, 4TO B
OyxapcKuX MakoMmax Iociie “‘cakwi’” uaeT paszien ux neHus. C apyroi CTOpOHBI, CEKIHS
neHusi HauumHaercs ¢ “Capax0op”, KOTOpbIE HCIIONHIIOTCA Oojee caepkaHHO [4].
Bbrnarogapst cBolcTBY puTMa JOHPBI “Cakui’ JIETKO MPUKPEIUIIETCA K CIeAyoLeMy
MPOM3BEACHHIO, M JaXXE C TOUKU 3PEHHS TeMIIa HE MPOUCXOJUT CHIBHOTO MOBOpOTa. Jyis
COJIO IyTap HCHOJNHSAETCS C MPOCTBIMH M OBICTPBIMH YAapaMH, a TaKXKe C KpPacCHBBIMH
MEJIOUSAMH.

Tapxxe dyrox. M3 apeBHa 3Ty MEJOIMIO WCIOIHSIM B OCHOBHOM Ha Ipa3JHUKaX,
CBaJeOHBIX MEPONPHATHAX Ha IyTope. PuUTM moiipel “Tapke” WACHTHYCH PUTMY
“racand”. “bosryit” Tapxke [Iyroxa BMecTe ¢ ApyruMHu “xoHa” HamomMuHaeT TacHu(bH
Jyrox. IlnaBHble mepexoabl MENOAWYECKHX JHHUH OT HOTHI K HOoTe TacHudu Jyrox
HanoMmuHaeT Tapxke Jlyrox. B KkoHkypcax mo mporpamMme NEpBHYHOE IPOU3BEACHUE
JObKHa OBITh W3 TacHU(OB WM TapKe. DOJBIIEHCTBO HCTIOJNHHUTEIH JIyTOpa
NPEIIIOYNTAIOT UCIONHATh “TacHU(’bl. [IpmunHa 3TOrO mMpocra. “Tapike” BKIIOYAIOT B
ce0sl pUTM JOHpPBI M HEKOTOPHBIC CIydad MEIOJUYCCKUX MOpPOKeK “TacHU(}p’a. Takum
00pa3oM, KOT/1a UCIOHAETCS TacHUu() OYICeT TaKoH jke, KaK MCIIOJIHEHUE “‘Tapxe”.
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Annomayusn: 29 aneaps eeauxomy menopy Hcmauny icanunosy, Hapoonomy apmucmy
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Abstract: on January 29, the great tenor Ismail Jalilov, People's Artist of Uzbekistan,
Honorary Professor of the Italian Academy of Music Concordia-Roma, Professor of the
State Conservatory of Uzbekistan, Artistic Director of the National Symphony Orchestra of
the Republic of Uzbekistan turned 75 years old. The bright and eventful creative path of a
wonderful musician is striking in its diversity, he is a brilliant example for the talented youth
of our time. With respect and love, we once again turn to his life, similar to an exciting
novel, to his victories and achievements, the current stage, colored by new types of activity
and creative manifestations.

Keywords: tenor, voice, opera, stage, creativity, talent, musician, art, school.

VY3b6ekucran — Oorat omepHBIMH 3Be3gamu: Mysccap Pasakosa, Pycman I'adapos,
ABa3 Pamxkamnos, Onbsra Anekcanaposa, [Ixxenncoex [1us30B UX UMEHa y BceX Ha CIyXY.
OnouH U3 caMBIX SPKUX MacTEpPOB ONEPHOro HcKyccTBa Hamed Pomunsl — HMcemanmn
Tynaranosnd JxanmnoB. OH BBICTyNal Ha OJHOW CLEHE C TAKMMHM apTUCTAMHU Kak
Hpuna Apxunosa, Bnagumup Arnanrtos, 3ypad Corkunasa, Biagucnas [IbsBko, Enena
Oo6pasuoBa u apyrue. OH SBISETCS ITAJTOHOM TCHOPOBOW HIKOJIBI MEHUS U 00pa3lnoM
JUIs monpaxaHus. Ero uenoBedeckue kKauecTBa — N0OpoTa, TEIJIOTa, OT3BIBUMBOCTh U
IIMpOTa AYUIM — HE 3HAIT rpaHull. Kpome TBOpuYecKoH IeATEIBHOCTH OH TaKkxke
3aHUMAaeTCsd M NeJarorudeckoil nesrenpHocThblo. OH 0O0yuMI M BOCHHUTaN IieJoe
MOKOJICHHE TAJIAHTIUBBIX YYCHHKOB, KOTOPHIE C YECTHIO U JOCTOMHCTBOM IIPEACTABIISIOT
Hamy PoauHy Ha MHpOBBIX ONEpPHBIX CHEHAX W 3aHUMAIOT JHAHPYIOIIME MEcTa Ha
MEXIYHapOJHBIX KOHKypCaX.

CBoe [eTcTBO OH MpOBEN B IMIKOJE-MHTEpHaTe W B TO BpPEMs OYCHb JIOOMI
3aHMMAThCSl CIIOPTOM, OBUI YYaCTHHKOM IIKOJIbHOHM OackeTOOJIEHOM KomaHIbl. Mor
JIETKO 3a0UTh MY B KOJIBIIO C CEPEAMHBI MoJIs. TakKe, TOMUMO CIIOPTa, MHOTO BPEMEHH
YAEIANl 4YTEHUI0 XYJOKECTBEHHOW mnuTepaTypbsl. HWHTEpecHO OTMETUTh, 4YTO B
MY3bIKaJIbHOH IIKoJIe OH He yumics. XKu3Hp cioxmiach TakuM o0pa3om, uto ¢ 14 jer
OH Hayajn pabortarh Ha 3aBoje. Ho pyruHHas pabora Ha KoHBeiepe, Oe3ycCIOBHO,
TATOTHUIJIA MOJHOTO MJEH M 3ayMOK, OJlapeHHOTO Maibuuka. B 17 mer mocie Toro, Kak
OH ycublman neHue Mapuo JlaHma y HEro 3apoamics MHTEpeC K HCKYCCTBY ONEPHOTO
MeHus. 3aTeM OH MpHOOpesn MajleHbKUU MarHUTO(GOoHYMK. M 1o Hemy ciymiaj rojioca
TaKUX BEIUMKUX MEeBUOB Kak Mycium MaromaeB Mapuo JlaHma m MHOruX Jpyrux
NneBLIOB. BIOXHOBIsAACH MEHUEM BBIJAIOIIUXCSH MACTEPOB, OH CTapajcs MOBTOPATH 3a
HUMU U YYUTHCSI UX TEXHUKE MEHHUS.

Haunnan Wcmaun TynsranoBuu c¢ 3ctpagHoro neHus. Ha omHoM wu3 Beuepos
«Becenplii TamkeHT» B paMKax KOHKYypCa MOJOJBIX MCHOJHUTENEH HCHOJHUN MECHIO
Mycnuma Maromaesa «lllaraeT cosHie no OynbBapy». Ilocie BbICTYIUIEHHUS €TO cpasy
npuriacuian B aHcamOib «CuHHTE3», B TO BpeMs — CaMBbIi H3BECTHBIH ACTPaJHBIN
KOJIIEKTUB, a 3ateM W B BUA «Slnna», rae Ob1 commctoMm. Crleayromied CTyHeHbIO
CTaJO OBJIaJICHHUE ONEPHBIM HCKYCCTBOM, M YK€ €My MOCBATHII BCIO CBOIO XHU3Hb. Omepa
cTaja ero TJIaBHOW IeJbI0, MEUYTOHW, pagud KOTOpPOH OH OBII TOTOB MPEOJOJIETh BCE
CJIO’KHOCTH ¥ TIPETISITCTBHUSA!

BaxHo!l Bexoll B H3HM CTajl0 y4yacTHe, 4yepe3 JBa roja IOcje MNOCTYIIEHUS B
TamkeHTCKyl0 KOHCepBaTOpHI0. BO BcecorozHoM KOHKypce BokanucToB umeHu M.U.
I'muukn. IlpencenareneM >xiopu Obula BBIJAIOIIASCS POCCUICKas IEBUIA, MELIO-
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COIIPaHO, aBTOPUTETHBIN 3HATOK BOKadbHOW TexHukH, Hapognas aptucrka CCCP
Hpuna Apxunosa. OHa u cka3zana emy: «Hy, ¢ TakuM BepxHUM «Jl0» eMy HaJl0 B MUDPY.
Emé ona ormernia, 4To mkoJia y Hero HeMHOro cinabas. O HeM ApXUIOBa YIOMSIHYJA B
ra3eTHOM OTKJIMKE IO pe3yinpTrataMm KoHkypca. ITocie 3toro Mecmaun [xanunos B 1976
rofy MOCTYIHI B MOCKOBCKYI0 KOHCEPBATOPHIO Ha BOKalbHOE OTHENECHHE B Kilacc
mejarora 3aMmedarenbHOTO Mactepa bel canto 3ypaba CotkummnaBbel. Ilepen »tum y
CotkmnaBsl yummuch MyciauMm MaromaeB, Brmagumup AtmantoB. MHOTHE YYCHHKH
CoTKunnassl yKe BBICTYNAIH B JIETEHAApHOM MuiaHckoM Teatpe Jla Ckama. M ¢ sToro
BPEMEHH y MOJIOAOTO Y30€KCKOro IEBIA IOSBHICS COBCEM JIPYrod 3BYK, HPOHW3OILIH
3HAYUTENbHBIE TIEPEMEHBI B JyUYNIYI0 CTOPOHY B BOKaIbHOW TexHHKE. EMy XxoTemocs
M3ydaTh BCe HOBBEIC M cllokHBIe apuu. OH yumics y 3ypadba Corkunassl 4 rona. Janee
M0 KOHKYpCY OBl mpHHAT Ha paboty B bonpmoi Tearp CCCP, npoiias cinoxHeWmmii
KOHKYpC.

CnoxHO ceiyac NpeacTaBUTh, HACKOJIBKO 3TO OBLIO HEMPOCTO B TO Bpems. Beab B
KIOpH KOHKYypca Obuto 24 HaponHbix aptucta! CopaBUTBCS C BOJHEHHEM OBLIO OYECHb
HernpocTo, Ho Mcemanny JKaduiioBy yaanoch OyiecTsiine UCIOJHUTE apuio Pymonbda us3
onepsl «boremay Ilyyunnu.

C 1979 mo 1981 romax paboran B Bbomemom tearpe CCCP. OH Op1 B OnHOI
komanne ¢ CoTkmnaBoil, ATIaHTOBBEIM U [IpsBKO. 3aTeM OH BepHyIcs B Y30ekucrtad. B
TawmkenTe oH noctynui craxxepoM B 'ABT um. Anumepa Hasowu.

3a0aBHBIN ciTydail U3 KU3HU.

Korga on paboran craxepom B 'TABTe Y30ekucrtana, oH emie HE e, a UCIOJHSI
MajieHbKkHe poju. B omepe «Awuaa» OH HCIONHSI POJb cOJAaTa. B leHb CHEKTakiIsd
NPHUIUIA €ro JAPY3bs C LBETaMH, AyMaiH OyJAeT MeTh, a OH NPOCTO IIaraj Mo CICHE H
cros1. EMy ObUIO CMEIIHO, YTO ero Apy3bs NMPUILLIH C IBETAMU B HaJ €¥XKA€ YTO OH OyjeT
NeTh, @ OH MCIIOJIHSI POJIb cojiaTta. DTo ObUI ero mepBbli BeIX0J Ha cueny. lllaran 3a
CTapLIMM COJIIATOM M BAPYT OH HE 3aMeTHB cy(diepckoll HacTynui Ha He€ W yman B
OPKECTPOBYIO siMy. DTO Obl1 (POpMEHHBIH KOLIMAap, IIyM, TaM U CMEX 3BydYajH B 3ale.
IIpousomen cpeiB crnekraxis. Ilociae Bcero cnpocwin, OT4ETO OH yHal, a OH HE MOT
JlaXke TOHATh, KaK 3TO Ipou3onuio. HaunHaromero apTucTa 4yTh HE BHITHAIHM U3 TeaTpa
nociye 3toro ciydas. Ho Omaromapsi ero BeNMKOJIENMHOMY 00KECTBEHHOMY ToJiocy Bcé
MPOCTIJIA U OCTABWIIM B TE€aTpeE.

B 1979 rony on npussa yyactue B MexaAyHapOJHOM KOHKYypCE€ BOKalIHCTOB B Puo-
ne-)Kaneiipo, rae 3aBoeBaj 3BaHME JlaypeaTa | cTemeHHM W ObUI HarpakJeH 30JI0TOH
Menansio Bunna-Jloboca. Emy mpennaranu octaThcs B bpaswminu, wiM IpoaOJDKUTH
Kapbepy B apreHTHHCKOM TeaTpe KoioH, HO OH oTka3aics. Benp OH 4yBCTBOBAJ, YTO HE
MOT JXKUThb 0e3 Y30ekucTaHa, BJaJlIM OT cBoeil moOumoil Pogunbsl. TeM caMbIM IOKa3aB
BBICIIIEE YYBCTBO NMaTPHOTU3MA U BEPHOCTH CBOEMY HapoJy M CTpaHe.

ITocne Toro kak oH BepHyncs B TamkeHt, IlepBelif cexperappr oOKkomMa MapTHH
[Mapad Pammmor mpeamoxkmun emy pabotats B 'ABTe VY3b6ekucrana. C 1981 rona
Wcmann TynsraHoBud paboTan B TeaTpe COJMCTOM M Havaj IpernojaBats Bokai. B 1998
rogly OH cTan pykoBoauTeseM HamnuoHanbHOro  CUM(OHHYECKOTO  OpKecTpa
V36ekucrana. B 2003 roxy oxonuni maructpatypy I'ocynapcTBeHHONH KOHCEpBAaTOpUHU
V30ekncraHa, ¥ ¢ TOr0 MOMEHTa BIIJIOTH JI0 HAIIEro BPEMEHHM SBIISETCS MpodeccopoM
kadenpsl AkajieMUYecKOro MeHUsl U ONEepHOH MoAroToBKU. HekoTopoe Bpems 3aHuMan
JIOJDKHOCTE 3aBenytoniero kadenpoi. B 2002 romy HaszHadeH aupektopoM JIBopia
MY3bIKH.

B Mmeroamke mpemomaBaHUS BOKajda OYEHb BaXKHOE MECTO 3aHMMAIOT BOKAJIH3EIL.
Brnaromaps HUM y meBIa BBICTpaMBaeTcs My3bIKaidbHas JUHUS U (pa3a. Bo Bpems
WCIIOJIHEHMSI BOKaJIM3a TaKkKe HAEeT paboTy HaJ JbIXaHWEM W pPa3BUBACTCS BIAJCHUE
TOJIOCOBBIM aIlllapaToM, BBIpabaThIBaeTCsl TEXHHKA M CTHIb IeHHSA. be3 Bokamm30B
HUYEr0 He MOoIyuyuTcs. Bokamus sBAseTcs caMbIM TIJIaBHBIM UM OCHOBHBIM
MPOU3BEJICHUEM B Y4eOHOM perepTyape BoKaiucra. Takxke, KpOME COJIbHOIO IIEHHUS, Ha
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MO B3IJIAJl, BAXKHO U XOPOBOE MeHue. MOXKHO CKa3aTh, YTO KaKOW TallaHT, KaKOH rojIoc
Jan yueHuky bor, Bce oT 3Toro 3aBuCUT. A HampaBJ€HHE Mbl JaJUM CaMO€ BEpHOE.
Eciu noiiner no Hamemy HalpaBJICHUIO, 3HAYUT OH OyneT nerb. He moiaer — 3Ha4yuT
HET»

VYyacTue B KOHKypcax AJ HAUWHAOIEro ONEepHOro NeBlia UrpaeT BaXHEHIIY0 poJib
B €ro Kapbepe W BCEH ero u3HU. MOXHO CKa3aTh, Mobeqa Ha KOHKypcax, HOTydCHHE
TOCYAapCTBEHHBIX IIPEMUI U Harpai, racTpOJIH, MOMYISIPHOCTh M HAPOIHAS JH0O0Bb 3TO
M €CTh CMBICJI )XKH3HH JIF000T0 apTHCTA.

YuenukoB y Mcmonna Tynsaranosuda Obuto odeHbs MHOTO. OZHMM W3 TEPBBHIX €TO
yaeHuKoB 0bu1 Haskmunaua MasissHoB koToporo oH nmoarotoui B ABT um A.Hasou.
Hcmoun TynsranoBuu Bo3wi ero B Teatp. B Mranuu MaBiisiHOB 3aHsU1 TPETHIO MPEMUIO
B KoHKypce. Ilocne Bo3Bpamienus Ha Ponuny MaBisHOBa NPUHAIHN B TeaTp U OH IeN B
onepe Kapmen. [Tocne Bcero on nepemien B kiacc AnexcanapoBoil Onbru AeKCeeBHBI.

Bropas ero 3namenuras yuenuna bapuo Mcmarynaesa.

Kpome Hux y Memouna TynsdraHoBu4a ecTh €I1€ MHOIO YYEHHKOB KOTOpBIE ceiduac
paboTaloT B CONUAHBIX MecTax Hamied HeoObsITHON PonuHbl. YUeHUKH, cpeau KOTOPBIX
Makcyna OnrteibaeBa, Mama bonrobaesa n Ymun HMcepaunos conuct 'ABTa A.Hasou
KOTOpBIH 00JafaeT MpPEKpacHBIM rojocoM. lcmomHseTr Bce IpaMaTHdecKHue MapTHH.
Celiyac y Hero 3aHnmaetcs TypcyHOaeBa 3yxpa KoTopas 3aHMMAaeT IIEpBbIE MecTa B
KOHKypCax OJHHM M3 KOTOPBIX sBIseTcs (paHmy3ckuil kKoHKypc «Kat». Tak xe eé
cectpa ®atuma TypcynOaeBa B 3TOM rofy 3aHsia rmepBoe Mecto B PecrmyOnmukaHcKoM
xonkypce «Eunap OBo3u». O6e yd4acTBYIOT Ha rOCYAapCTBEHHBIX MePONpHATHAX. OHH
JACJal0T CBOU IEPBBLIC MIaru. UcMmoun TyJ'ISIFaHOBI/I‘I nmogaAcCp>KMBaAcT CBA3bL CO CBOMMU
ydeHUKaMHu. FIHOT1a OHU HaBEIAIOT €ro.

[TpenonaBarensckoit aesrenbHocThi0 McMomn TynsiraHoOBUY cTan 3aHMMAaThbes Ooee
20 ner tomy Hazan. OH HayuHal CBOIO pPabOTy B KOHCEPBATOPHUU C JOJIKHOCTH
3aBeaylomero kadenpod «AKageMHYeCKOro NEeHHs W ONepHOW moAarotoku». Ilocie
4ero OH mepenai CBOM 00sf3aHHOCTH M mojHOMOouus HapomHoii aptuctke Y30ekucrtana
n Kapakannakcrana Pa3zakoBoit Musiccap KanpipoBre. U ocTancs Ha moJicTaBKH, Tak
Kak oOH emé paboraeT Xya pykoBoaurenem HamumonansHoro CuMQpOHHYIECKOTO
Opxkectpa Y30ekucraHa.
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