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TexHu4eckue HayKun

MaKpoaHanws MeTansnoB U CcnriaBoB

NexomueB MNaBen AnekcaHapoBuY,
CaBueHKo Butanuin lNeTpoBuy

CVBUPCKNW ®ELEPANbHBLIA YHUBEPCUTET,
MHCTUTYT UBETHBLIX METANNOB N MaTepuanoBeaeHus,
Kacdbenpa meTannyprum uBeTHbIX METanNMos,

Poccus, r. KpacHosapck

MaKpoaHanms NMPUMEHAINT OnNA BbiABNEHUA B MeTanne AeHAPUTHOINo CTpoeHud, ycap,quoPl PbIXNOCT K,
ra3oBbIX nysblpe|7|, TpewwuH, NycTtoT, NneH, WnakoBbIX BKITHOUYEHUNA, CprKTypHOIZ HEeOQHOPOOHOCTMU, Ka4eCTBO
CBapHOro coeaunHeHun4.

I'Ipvl MaKpoaHanuse npon3BoaunTcAd nccrnegoBaHne MakpoCTpPYKTYypbl METaAlJIOB M CMniaBOB.

MakpoCTpykTypoI Ha3blBaeTCsa CTpOoeHue meTanna, Buaumoe 6e3 yBenuueHus unu npy HebGomnbLUIOM
yBenudeHun (4o 10 =30 pas) ¢ NOMOLLbIO JTynbl.

MaKDOCprKTypa MOXeT ObITb uccrneaoBaHa HenocpencrBeHHO Ha MNOBEPXHOCTWU 3aroToOBKU WK
geranu; B n3riome unun, 4To genaetcd 4Yaule, Ha BblIpe€3HOM 06pasu,e (TemnneTe) nocne ero LLIJ'II/Id)OBaHI/Iﬂ
N TpaBlieHna cneumnanbHbIM peakT UuBO M.

OnpepeneHne napamMeTpoB MakpOCTPYKTYpbl MeTanna NpoBOAUTCA C MPUMEHEHUEM U3MEPUTENbHOTO
N BM3yasnbHOIo KOHTpOns. [ONns BbiIBNEHWUS MaKpPOCTpPYKTYpbl CIUTKOB anmloOMUHUSA U arntoMUHUEBLIX CMiaBoB
UCMOJIb3YIOT METOH XUMUYECKOrO TPaBIiEHUS, OCHOBAaHHbLIN Ha pas3fiM4YHO CKOPOCTW pPacTBOpPEHUs
CTPYKTYPHbIX U (ha30BbIX COCTaBMAWWMX B CreLuanMsaMpoBaHHbIX XUMUYeckux peakTusax. CospgaHue
penbedga NoBepxHOCTU Makpownuda o6YyCrnoBeHO pasfMYMeM CKOPOCTU pacTBOPEHWs oTAenbHbiX a3
N n3GumpaTtenbHON TPaBMMOCTU CTPYKTYPHbIX COCTaBnslOWLUX B Nonukpuctanne. M3-3a HepaBHOMEpPHOCTU
X0Za OTpaXKeHHbIX OT penbeda NoBEepPXHOCT U Ny4yelt NPy KOCOM OCBELLEHUN 06 pasyoTCcs TeHeBble KapT UHbI,
Mo KOTOPbIM MAEHT U MLMPYIOT 1 ONpeaensaioT napamMeT pbl Makpo CT PYKT ypbl crinaea.

MakpoaHanua B OT/M4YME OT MUKPOCKOMMYECKOrO aHanuM3a He Mo3BOoNisieT onpeaeniTb BcCex
ocobeHHOCTeN cTpoeHnss meTanna. NMo3ToMy 4yacTo MakpoaHanu3 sIBNsieTCA He OKOH4YaTesNlbHbIM, a NULWb
npegBapuTenbHbIM BUAOM uccnegoBaHus. 1o AaHHbIM MakpoaHanu3a MOXHO BblbpaTb Te YyyacTku
n3y4yaemoln getanu, kKoTopble Hago MOABEPrHYTL AanbHenwemy, 6onee nNogpoOHOMY MUKPO CKO NUYECKO My
nccnefoBaHuio. Pe3ynbTaTbl MakpoCKONMMYECKOTO aHanmaa MOXXHO B HE0 6 X0 AMMbIX criydasix 3ad UKCMpOBaTb,
MoJTy4MB CHUMOK MaKpO CT PyKTypbl UCCeAYEMOTO MecTa AeTanu unm 3aroToBKW. [INs 9TON Lenu NPUMEHSIIOT
creumarnbHble YCTaHOBKKM, NMO3BOMSAOWME NPOBOAUTL (DOTOCBHEMKY MMOCKUX U penbedHbIX 06bEKTOB MpU
ysenumyeHun ot 0,5 go 50 pas.

Hapy>|<Hb|e, nnn noBepxHOCTHbIE, MaKpOD,e(beKTbl, pacnonoXxeHHble HenocpenCTBEeHHO Ha NOBEPXHOCTU
n3genuin, BbISBMSIOT nyrem wuccnegoBaHusA I'IOBerHOCTeIZ aTux usgenun. Ecnn mnsgenus nutble, T. €.
nony4yeHbl METOAO0M NMNUTbA, TO HA NX MOBEPXHOCTU Hanbonee 4acTto BCTpeyaloTCcAa cnegywoume ,D,eq)eKTbI:

— ycadoyHble nycmomasi (PakoBUWHbI, PbIXNOCTU, MOPUCTOCTL)? oGpasylowmneca B pesynbraTe ycagku
MeTanna (yMeHblleHne oG bemMa) Npu ero 3aTBepaeBaHUN;

— 2a308ble pakosuHb! (My3blpy), BO3HMKAIOLLME B KPUCT annuayloLLeMca MeTarnne 4allle Bcero us-3a ero
6OMbLLON ra30HACLILEHHOCT U;

— MpewuHsl, ,D,e(*)eKT B BUAE pa3pbiBa UK HaapbiBa B Tele OTIIMBKM NOABNAKLLINECA KaK pe3ynbTaT
BbICOKUX HanmeeHwZ B OTI/IMBKax WM3-3a CONPOTUBINEHUA q.)OprI nxX ycagke, a TakKkKe HeOO4WHaAKOBbIX
CKOpOCTGVI oxXnaxageHuna pas3immyHbIX YyacTen NMTON 3aroTOBKMK;

— Hememarsnu4ecKkue e8KJ/Ilo4YeHus, 4YacCTulbl OKMUCNOB, LWNaka, (pmoca, Kap6|/|,u,os, QINEeKTponTa,
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TexHu4eckue HayKun

d)yTep0B0‘-IHbIX mMatepuanos u AOp. NOCTOPOHHUX BKMIOYMEHUN, nonagawlime B CIMTOK B npouecce
NnPUroToBNeHNA pacnnaesa MeXaHU4YeCkuMm nytem wunm o6pasoBaBLuv|ec;| Bcneacremne XMMmM4eckoro
B3aUMOAENCT BUSI KOMMOHEHTOB npn pacnnaBneHnn, 3annBke MeTarnna, BO BpeMa JMUTbA.

B nnactuyeckn OedOpMUMPOBaHHbIX W3OENUsSX OcCTaeTcs 4acTb [AedekToB nuToro meTanna.
OcTtaBwmecs OedekTbl Mpu nnacTuyeckoM AedOpMUpPOBAHMU MeTanna BUOOU3MEHSITCH. YcadoudHble
MycTOTbl MpeBpallalTcsa B paccroeHus. HekoTopble HeMeTannuyeckue BKMOYEHUS (a Takke ras3oBble
ny3blpK), OKWUCMEHHbIE M MNOTOMy He 3aBapuBLUMECS B npouecce ropsvyel o6paboTkM OaBneHUEM,
BbITANMBAOTCA M 06GpasyloT MNpsiMble TOHKUE LUTPUXM-TPELLMHKU rmy6uHoi He Gonee 1,5 MM U ANMHON
OT [oJlell MUNIUMETpPa A0 HECKOJIbKMX CAHTUMETPOB. Takue TpPeLiMHKU, pacrosioXeHHble B HanpaBneHuu
Aed opMMpoBaHNs, Ha3bIBalOT CSl 80/10COBUHAMU.

K nedekram nnactudecks AedopMMpoBaHHOIO MeTanmna OTHOCATCS Takke CUIbHO pasBeTBrEHHbIE,
NpoHMKalowWwme B rMy6b MeTanna TpeLwwuHbl U PakoBUHbI, BbI3BaHHbIE NEpPexorom (T. . OKUCIeHeM MeTanna
Mo rpaHuuam 3epeH); Hadpbiebl, 06YCNOBNEHHbIE Ype3MEPHO GONbLLIO CTeneHblo Aed opMaLun; oKanuHa —
CIOW OKUCIIeHHOTro MeTarnna (ecnv oHa BAaBneHa B MeTans, Ha ero NoBepxHoCcTu o6pasyeTcsa psabuaHa).

Mo pesynbTatamMm uccrnegoBaHua I'IOBerHOCTeIZ m3genvin genaetcs MOTMUBUPOBAHHOE 3akKn4yeHune
O BO3MOXHOCTU UX ganbHeunwen aKcnnyaTtauunn.

BHYTpeHHNe aedekTbl, KOTOpble MOTYT MPUBECTU K paspyLleHNo U3Lennsl, BbIBMSIOTCSA NpU U3y4eHUn
N3NOMOB.
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HeraTuBHOE BO34eNCTBUSA OT NpeanpuUAT U NPOU3BOACTBA
nepBUYHOro ankoMUHUSA

CaBueHKo Butanui lNMeTpoBuy,
NexomueB lNaBen AnekcaHapoBuY

CVBUPCKNW ®ELEPANbHBLIA YHUBEPCUTET,
MHCTUTYT UBETHBLIX METANNOB N MaTepuanoBeaeHus,
Kacdbenpa meTannyprum uBeTHbIX METanNMos,

Poccus, r. KpacHosapck

OCHOBHbIM U €4NHCT BEHHbIM BUAOM nonyyeHuna nepBnYHONo antoMUHUA B MNMPO MbILLNMEHHbIX MacLwTabax
OCTaeTCAa JNeKTposin3 KpUomnnTormnMMHO3EMHOIo pacnnaBa. COBpGMGHHbIVI npeanpuaTnua  MUCnonb3YyHT
TEXHONOTNI0 C UCMONb30BaHNEM 00 0XCKEHHbLIX aHO40B. B Poccun npenmyLiectBeHHO 3aBoAbl NO MNMoJny4yeHuto
nepBu4YHOro arntioMMHUA COCTOAT U3 TpPexX KPYnHbIX nop,pa3/:|,eneHm71: 9NeKTposnim3Hoe npon3BoacTBoO,
nntTenHoe npon3soacrteo M nNpom3BOoACTBO JJ1EKTPOAOB. Tak xe B cocTaB npeaonpuAaATuna  BXoOAT
BCnomMoraTtesibHble Uexa h npon3BoacTtBa.

AntomnHueBas NPOMbILLUNEHHOCTb ABNAETCA UCTOYHUKOM TNOCTynneHunAa B aTMOCq)epy pana
3arpdas3Hdaownx sewiecte — Ct)TOpI/lCTbIX N CEepPHUCT bIX COeaVHEHUN, MbiNK, okcuaa yrnepoga, BO3roHOB
KaMeHHOYroJqibHOro neka un ap. 39T0 cBA3aHO C O0COOEHHOCTSAMM TEexHOmorMm NPO MbILLUIIEHHOTO Mnony4vYeHua
antoMnHnA, npu KOTOpOI7I NUCNONb3YKTCA TakKne CbipbeBble KOMMOHEHTbI, KakK d)TOpI/ICTbIe conu, He(bTFlHOIZ
KOKC, KaMeHHoyFOHbeIIZ nek.

OxpaHa okpyxatlolen cpefbl, paunoHanbHOe WCMoNb30BaHWe MPUPOAHbIX pecypcoB, obecneyeHune
aKkonornyeckon 6e3o0nacHOCTM MPOM3BOACTBEHHON [esTENbHOCTU B COOTBETCTBUM C MeEXAYHapoAHbIMM
U POCCUNCKUMM 3aKOHOOATENbHbIMA TpebGoBaHMSAMM SIBNSOTCA HEOTbEMIMEMbIMA YacTbio AesTenbHOCTU
noboro npeanpuaTus.

AKTyaJ'IbHOCTb BOMNPOCOB MNOBbIWEHNA akonormyeckorn 6Ge3onacHoCTuU ycyry6n;|eTc;| oonbwmMn
MaclwTabamu 1 Temnamu HapawuneaHNUA aHTPOMNOreHHoro BO34ENCTBUSA Ha OKpyXaloLyr cpeny.

OcHoBHass OeATenbHOCTb I'Ipe,D,I'IpI/IFlTI/IIZ no npoun3sBoacCcTBy NEPBUYHOIO anmwMMHUA CBA3aHa
C Bbl6pocaMM 3arpdas3Haowmnx sewlects B aTMOC(*)eprIﬁ BO34YX, pasmMeweHneMm oTxogoB npom3BoacTBa
n n0Tpe6neHv|;| Ha 0O0beKkTax ANUTEenbHOro XpaHeHnda n c n0Tpe6neH|/|eM BOOHbIX peCypCoB.

K 3Ha4YumMbIM BO 3 ENCT BUSIM NPeanpUAT U MOXKHO OTHECT U:

1. Cneuundnyeckme KOMMNOHEHT bl XMMUYECKOTO 3arpsi3HEHUsT OKpYXatoLlen cpeabl:

a) 6eH3(a)nmnpeH;

0) dTopucTthle coegunHeHns (PTOPUCTLIN BOAOPOLA M TMMOXO PacTBOPUMbIE HEOpraHU4eckune
dTOpPUAbI);

B) aNtOMUHUSA OKCUA;

r) ouokcng asoTa;

) Anokeua cepbl;

X) okcua yrnepogaa.

2. Cneyndunyeckme TeXHONOrM4eckme oTxoabl:

a) oTpaboTaHHas yronbHas yTepoBKa 3MEKT POSIM3EPOB;

0) oTpaboTaHHas kKupnn4Hasa pyTepoBKa 3N1EKT PONIM3EPOB;

B) orapkum 00 0XCKEHHBIX aHOA0B artoMUHUEBOTO npon3soacCTBa,

6 EBpasninckuii Hay4HbIN XXypHarn



TexHu4eckue HayKun

3. MoTpebneHne BOA4HbLIX pECYPCOB.
4. BoigeneHue crneynd nyeckmx napHnkoBbix ra3os CoFg (nepdTopaTtaH) u CF4 (nepdTopmeTaH).

Heob6xoammo oOTMETUTb, YTO MOAaBNSAKOLIEE KONMUYECTBO OTXOA0B COBpeMeHHble npeanpuaTuna
YTUNMN3NPYKT NyTemM NOBTOPHOTO BOBJIEYEeHUA cneumpmqecmx OoTXoOo0B B I'IpOI/I3BO,El,CTBeHHbII7I npouecc nnun
nytem nepega4vym otxogoB CTOPOHHUM OpraHn3aunam C Lelbio NMOBTOPHOIO UCNOJNIb30BaHUA.

CoBpeMeHHble MPeanpuUATUS yXXe NepewwnuM unuM nepexoasaT B [AaHHbIA MOMEHT, Ha MOJIHOCTbIO
3aMKHYTbIi NPOM3BOACTBEHHLIN BOOA0000POT, YTO MO3BONSET CBECTU K MUHUMYMY MOTpebrneHne 4Yncromn
Boabl. Boga, notpebnsiemas Ans nNpOW3BOACTBEHHbIX HyXO NpeanpusaTus, UCnonb3yeTcs MHOTFoKpaTHO
3a cyeT unbTpauum n y3nos BogoobopoTa, UCKIYEHUEM SIBNSIeTCA TONbKo BOAa, NoTpebnsemas ans
ObITOBbIX HYXA,.

CoctaB 1 06beMbI BbI6DOCOB 3arpa3Hdarowmnx sewects OT I'Ipe,D,I'IpI/lﬂTI/lIZ npomn3soacrea NnepBmMYHOIo
antoMnUHNA, 3HAYUTENIbHO KOPPEKTUpyeTcAa npuMeHeHnem CcOoBpeMEeHHOIo ra3oo4YuncTtHoro 060py,D,OBaHI/IF|.
MasoouuncTkm ¢ npumMeHeHnem TexXHONornm «cyx0|7|» OYUCTKM Tral3a 3a cHeT ap,cop6|/1py+0u.|,|/1x CBOWNCTB
MnHo3ema, no3BonArT CHU3SUTDb Bbl6pOCbI CI'IeLI,I/IqI)I/I‘-IeCKI/IX 3arp4a3HALWNnX BewecTtB Ha 99,5%. Ewe ogHum
Ba>XHbIM qI)aKTOpOM 3alwnTbl HaceneHna OoT noTeHuwuarnbHO BpeaHOoro BO34EeNCTBMUA Bbl6pOCOB ABNAeTCA
yCTaHoBJIleHNe CaHI/ITapHO-3aLLI,I/ITHOIZ 30Hbl. [JOCTaTOYHbLIN pasmMep CaHI/ITapHO-SaLLI,I/ITHOIZ 30HbI
N MOCTOSAHHbIN MOHUTOPUHI Ka4decCTBa aTM00q3€pHOF0 BO34AyXa Ha rpaHuue 30Hbl NMO3BONAKOT nsbexartb
HeraTuUBHbIX NOCNeaCTBUN OT (byHKLI,I/IOHI/IpOBaHI/Iﬂ npeanpuaTuna B ONM3KN HaceNeHHbIX NYHKTOB.

MpeanpuaTus Mo NPOU3BOACTBY MEPBUYHOIO  aniOMUHWA MOTYT OKasbliBaTb 3HauYUTefNbHOE
BO3JENCTBUA Ha OKpYXXalollylo cpedy npeHebperas npasBunaMu 3aluTbl OKpyXatollenh cpeabl. HanpoTtus,
MCMOMNb3yl0 COBPEMEHHble pa3paboTku, NoAXoAbl U METOAbl MOXHO A06GUTLCA MUHUMM3ALUUN HeraTUBHOTO
BO34ENCTBUSA KaK Ha YenoBeka, Tak 1 Ha BCIO OKPY>KaloLLylo cpeay B Lienom.

EBpasninckuii Hay4HbIN XXypHarn 7
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NMoBbiweHne 3HepreTudeckon adpcpeKTrMBHOCTN aNntOMUHNEBbIX
3MeKTponu3epoB, 3a CYET CHWKEHUs1 NageHUs HanpshKeHus B
KOHTaKTHbIX y3nax
KanuHHukoB AMmut pun BacunbeBuny

MaructpaHt COY,
E-mail: Kalinnikov89@gamail.com

Knenuos Makcum BukropoBuy

CUBUPCKNW ®ELEPANbHBLIA YHUBEPCUTET,
MHCTUTYT UBETHBLIX METANNOB N MaTepuanoBeaeHus,
Kacdbenpa meTannyprum uBeTHbIX METanNnos,

Poccus, r. KpacHosapck

B Poccun opHMM U3  OCHOBHbIX MNOTpebuTenen 3nNeKTPoIHeprun HABMseTCA  anioMvHMeBas
NpOMbIWNEHHOCTb. lMpyM NpouM3BOACTBE OAHOW TOHHbI MeTanna B 3dNeKkTponu3epax C npeaBapuTernbHO
o6 0xokeHHbIM aHogamn pacxoayeTcsa 13000 — 14500 kBT -4 anekT poaHeprun. Beicokoe aHepronoTpebneHne
B NPOM3BOACT BE anoMVHUS ABNAETCA CneacTBUeM HU3KON aHepreTndeckom ad o eKTUBHOCT U antoMUHUEBBIX
3MEKT poNn3epoB, He npeBbiwakLlen 45 %, rme 3HaYMTenbHas YacTb NOTpebnsiemMo aHeprnn paccenBaeTcs
yepe3 ero MOBEPXHOCTU B BuAe TEMNOTbl B OKPYXalwLlyl cpedy W 3aTpadymBaeTca Ha npeoorieHue
CONPOTMBIEHNS NPUAHOAHOTO ra3ocoAepKaLlero crnos 3MeKT ponmTa N KOHTaKTHbIX Y3N0B TOKOMPOBOASLLEN
uenu, nodToMy Ana obecnevyeHWss KOHKYPEHTOCMOCOGHOCTM MpeanpuaTUa  CHUXEHWEe  pacxoja
3AMNEKT POIHEPIUM ABMSET CH MPUOPUT ETHOW 3aJa4en.

3aTpaThbl 9NEKT POIHEPINN CKNAZbIBAOTCA U3 TPEX OCHOBHbIX COCT aBMSOLWNX:
1. HanpsixeHune pa3snoxeHusa ons npoTekaHus peakuun;

2. KaTogHble npoueccsl;

3. MNageHne HanPS>XXEHNA B KOHT akT ax.

33TpaTbI QNIEKTpPO3Heprumn npamMmo nponopunoHarnbHbl NMageHuto HanpaXeHna B KOHTakKTax, noa3ToMy
Mbl Ha NPAMYIO MOXEM BJIUATb U yNpaBlidTb UMW.

CyLLl,eCTByIOT pelweHna, HanpaeJfieHHble Ha COKpalleHne SHepFOI'IOTpeﬁ.I'IeHMFl B KOHTAaKTHbIX y3naXx npu
QIIEKTpn4eCckoM npomn3soactBe ariloMUHUA!

1. MpyMeHeHWe yrnepoaHbIX MHOTOCMOMHBIX HAHO TPYBOK B KOHTAKT € «HUMNENb-aHO 4 »;
2. MoBbilLEHNE KaYeCTBa KOHTAKTHOTO COEANHEHUS! «YroNbHbIN aHOA-LUMHAY;
3. YyryH ons 3anvBk1M aHOL40B C ONTMMM3NPOBaHHbLIM cOCTaBoM 6e3 fo6aeneHus gocdopa;

4. 3ameHa B pPa3beMHbIX KOHTaKTHbIX COeaANHEHUAX OONTOBLIX CTSXEK Ha pa3pe3Hble uyunnmHaopunyeckne
KOHT aKT Hble BCT aBKWu,

5. YMeHblleHMe COMPOTUBIEHUA B y3Nne «MMOKUA KaTOAHbIA CMyck — KaTo4Has LWHa» MEeToOoM
3annBKK;

6. MepexogHWKM ONA coequHEHNsa KaTOAHOTo crnycka ¢ GroMcoM;
7. MeaHble BCTaBku B 6OMCbl KATO0B;

8. TloBblleHMe HaOEeXHOCTU U CHUXEHWEe MoTepb IJNEKTPoaHeprun B coefnHeHun «lUTtaHra-
KpoHLWTenH»

Mcxoas ms PacCMOTpPEHHbIX npe,u,no>KeHv||7| NO CHWXEHUIKD NoTepb HanNpsAXeHUA B KOHTaKTHbIX Yy3naxX
alltoMMHNEBOTIO J3NEKTpOon3epa, Mano packpbiTa TemMa CHUWXEeHUA HanpAXxXeHnAa B aHOOHOM y3ne, KOTopoe
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coctaensetr 20 — 35 mB. Ecnu roBopuTb 06 aHOAHOM y3rne B LLENMOM, TO KOHTaKTHble COeOMHEHWs,
B npouecce aKcnnyatauuu, nogBepralTcs onpeferneHHbiM BO34eilcTBUAM. [N CHWKEHUS nageHus
HanpsHKEHUS] B KOHTaKTe «LWMHa — LUTaHra», Kaablid LUK YCTAaHOBKM COMPOBOXAAeTCs 3a4MUCTKOM LUTaHMM
Ha y4yacTKke aHOAHO-MOHTaXHOTO OTZAENEeHWs, «lMHa» 3a4uaeTcs KOPAOBOW NEHTON NpU YCTaHOBKM
HOBOro aHoga B anektponusep. KpoHWTenH, Mo KpUTepusiM BbIGPaKOBKWA, MPOXOAMT  MpaBKy;
rpacb Ut nanpyeTcs. CHUKEHUE NafeHUst HaNPS)KEHNS B KOHTAKT e «KPOHLUTeNH — Teno aHogay, AOCTUraeTcs
nyTem noabopa ONTWManbHOrO cOCTaBa 4yryHa. EOMHCTBEHHbI He MNoABEpPratolMincs LWKIMYecKo My
BO3[EeCTBUIO NPV SKCMyaTauumn y3en: «antoMUHMEBAs LUITaHra — YyryHHbIN KPOHLUT eAH»

C uenbl CHWXeHUs yAEeNnbHOIo pacxoga 3NeKTpo3Heprmn Ha npom3BoaCcTBO alntMUHUA Cbhipla
npeagnaraeTcd yCunnTtb TUNOBOE COeAUHEHUE LLUTAHIN K KpOHLLITeI7IHy. [MoMUMO TMNOBOTO COEANHEHUS LWITaHMM
K KpOHLLITeI7IHy, c bokoB npmeapuBaloT CA OumeT annMyeckne NNnUT bl No TUNy «NaCTOYKNH XBOCT ».

B cpeaoHeM oXxuagarwTcAa cnegywuwme nokasartenm OTHOCUTEIlbHO SJ'IeKTpO.I'II/ISépOB C TWUNoBbIMU
aHoaogpartendamMu:

— CHuxeHne cpegHero HanpsxeHnsa Ha 20 mB;
— CHuMXeHne pacxoga TEeXHOMNOMMYECKON NeKT poaHeprum Ha 55 kBT -u/T;
BbiBoabl

1. 3a CYéT yBenMYeHUst CeYeHUs U MexaHMYecKOW NPOYHOCTU, coeauHeHMe 6Gonee HagexHoe
M NO3BONSAET MOBLICUTb 3HEProah p EKTUBHOCTb;

2. Ha ocHoBe NnonNy4YeHHbIX pe3ynbTaTtoB NO HaAEeXHOCTU u 3Hepr03qﬁ)q:)eKTI/lBHOCTI/I TexXHn4yeckoe
pelweHne No MOHTaXxy LWTaHrm K KpOHLLITeI7IHy NnoKa3biBaeT 3KOHOMUYECKYH NpuBIiekaTernbHOCTb;

3. TexHuyeckoe pelleHMe WUMeeT caMbll HU3KUA nepenaj HanpsbkeHusl, a Tak XXe Camyl HU3KYH
TemnepaTtypy B KOHLe uukna yctaHoBku aHoga 200°C;

CnncoK Ncnonb30BaHHbIX UCT OYHUKOB
1. BopogkuHa B. B. lNepcnekTvBbl pa3BuTuMsa antoMMHMeBoro npoussoactea B Poccuu / B. B. bopoakuHa,

O. B.PobikkoBa, 0. B.Ynac// ®yHaoameHTanbHble uccnegoBaHnda. PraQyY BO  «Cubupckui
denepanbHbin yHuBepeuteT». — 2018. — Ne 12-1. C. 72-77.

2. lWaxpan C.T. QHepro- n pecypcocbepexeHne B NPON3BOACTBe antoMuHus: moHorpadusa / C. I lWaxpawn,
B. B. KoHgpatbes, A. B. bensaHnH — KpacHospck: UMK CoY, 2014. — 146¢.

3. Banker J. Aluminum-Steel Electric Transition Joints, Effect of Temperature and Time upon Mechanical
Properties / J. Banker, A. Nobile // Light Metals. — 2002. — PP. 439-445.
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yBOObl NPU rMYBOKOM CBEPJIEHUU

MoxoHbko Bnaaumup Bnagpumuposuy

Maruct paHT kadegpsl TTMuPIIC

"Poccuncknin ynusepcuteT TpaHcnopta (MAUT )"
E-mail: tekhmash.remontps @mail.ru

Hay4yHbin pykoBoautens: MonoB AnekcaHap lNMeTpoBuuy,
K.T.H., gou. kadpeapsl TTMuPII1C
"Poccuncknin ynusepecuteT TpaHcrnopta (MAUT )"

33‘-|aCTyIO NMPUMEHAKTCA fetanun, umewuine rny60|<14e OTBEPCTUA. MaccoBbimn I'IOTpe6I/ITeJ'IF|MI/I
nertanen c FJ'Iy6OKMMM OTBEpPCTNAMUN ABNAKOTCA obuiee u crneumansHoe MalUMHOCTpoOeHune, cyaoCTtpoeHue,
aBunactpoeHue, He(bTFlHOG N XmMmmn4yeckoe MallmHOCTpoeHue, I'Ipl/l60pOCTp08HI/Ie nap.

OeTanu ¢ rny6okuMM OTBEpPCTUSIMA BCTpPeYatoTcsl camoli pa3HooGpasHoit hopmbl. MpounsBoaaTca oHM
pasnMyHbIMM METOLaMu, C PasfMYHOM TOYHOCTBIO U YUCTOTON 06pPabOTKM, M3 pasfMUHbIX MaTepuanos
U MMeloT GOonNbLIOK AManasoH AMaMeT poB U GIuH.

BOMbIIMHCTBO MeTannMyeckux W HemeTannuMyeckux pAertanen, uMewwux rnybokue oTBepcTus,
M3roToBnaTCcA 6€e3 npuMeHeHUs rMyboKoro ceBeprieHus, Yalle BCero rnyGokMe OTBEPCTUS BbINONHAITCS
MeTannypruieckumm meTodamu: MeTodamMu §uTbs, MOKOW WNM  3aBMBKOW NUCTOBOrO MaTepuana
c nocneayouien coopkoit B Tpyobl, pasnniHbIMA METO4aMU NPOKATKW, BONOYEHNEM, SKCT py3nen u ap.

Ha npaktuke rny6okve oOTBepcTUs cBepnaTcs OObLIMHO HENPepbIBHO C MIpUHyOumesnbHbiM ubo
HapyXHbiM, 1U60 8HYMPEHHUM 0mME0OOM CcmpyxKuU. PUHYOAUTENbHLIA OTBOA CTPYXKA OCYLLECTBMSIETCS
06bI4HO XMOKOCTbI, NOABOAUMOWN B 30HY pe3aHus noj AasreHneM. BecbMa pegko BMECTO XKMOKOCTU
NMPUMEHSAIOT CXaTbli BO3ayX. [na co3gaHus LUUPKYNsSUUM XUOKOCTU MPUMEHSIETCS crneuunarnbHasi ocHacTka
n obopynoBaHue.

B OonbwuHCcTBE cCnyvyaeB npy HeEoOXOOMMOCTW CBEPJIEHUS [INyXUX OTBEPCTUMIA npeanoyvmtarT
NPMMEHNTb, TONbKO cnnolwHoe ceepneHue. Korga ke He06Xo0AMMO MPOCBEPNNTbL CKBO3HOE OTBEPCTME OYEHDb
60NbLION OTHOCUTENbHON AnWHbI (0=80) unn cBepnUTb AeTanu ns TpygHo obpabaTbiBaeMbix MaTepmanos,
NPUMEHSAIOT ABYCTOPOHHEE CBEPNEHNE

Mpu BbINONMHEHUW JNOGON TEXHOMOTMMYeckol onepauuyn MoryT ObiTb MNosnydeHbl AedekTbl, B psae
cryyaeB npuBoAsAlWMe K HeucrnpaBHoMmy Opaky. [OedekTbl, KOTOpble MOryT COMPOBOXAaTb oOnepauuto
rmyGoKoro cBeprieHus, Becbma pa3HooGpasHbl.

OT ka4yecTBO CBeprieHus, a crefoBaTeNlbHO U OT Ha3Ha4YeHUs NPUMYCKOB Ha nocregyllime onepauum
3aBUCUT AanbHenwmni npouecc o6paboTKkn HEe TONMbKO OTBEPCTUs, HO U Bcel aetanu B uenom. Moatomy
CTOUMOCTb BbINOJIHEHMSA onepauuun rnybokoro ceeprieHnss Heo6xoaMMO paccmatpuBaTh HE U30JNIMPOBAHHO,
a c y4eTOM CTOMMOCT U Bceli 06paboTku geTanm.

YBoAbl UM OTKINOHEHUS OCEN OTBepCTI/IIZ oT Tpe6yeM0ro HanpaeslieHna B pAage criydaeB npmBogAT
K 6paKy 06pa6aTbIBaeMbIX 3arotoBok. OT BENUYUHDLI HOPpMUPYEMBIX YBOOOB TMNpWU CBEPNEHUN 3aBUCAT
pas3mMepbl nNpunyckoB Ha o6pa60T|<y netanen Tuna nyctoTenblX BaloB WU pr6 |_|OCKOJ'Ibe aetanu
C F.I'Iy6OKI/1MI/1 oTBEepCTnaMM OOCTUNAKDT 3HAYUTENIbHbIX pa3mMepos, 6pa|< OT yBOOOB MOXET npuBecTu
K 6onbLUMM notepam B Nnpomn3socCTBe. BbisBneHunem NnPU4YnNH BO3HMKHOBEHUA YyBOOOB 3aHMMaliMCb MHOTIue
nccnegopartenu. o MHEHUIO 3TUX nccnegoBaTernen, BO3HUKHOBEHME yBoaoB 00bscHseTcH cnegywouwmnmn
npn4YnHammn:

1) HECOBEPLUEHCTBOM KOHCT PYKLMM UHCT PYMEHT @, EF0 PEXYLLMX U HANPaBnsoLWmnxX
3I1EMEHT 0B,

2) HecooTBeTCTBUEM 060pyaoBaHusa, o6 pabdaTbiBaeMbIM 3aroTOBKawM,
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3) HenpaBuIbHLIM HanpaBneHMEM UHCT PYMEHTa B Ha4Yarne cBepreHus,
4) Heo4HOPOAHOCT b0 MaTepmana o6pabaTtbiBaemMoro usgenus,

5) TpyQHOCT b0 yAaneHnsa CTPY>XKU N3 30Hbl pe3aHus,

6) Heyga4yHO BbIOpaHHbLIMK peXxuMamMi pe3aHus Npu CBEPEHUMN,

7) NPOAONbHON HEYCTOMYMBOCT b0 CTEDNS B MpoLLeCcCe CBEpPrieHus,
8) HeynoOBNETBOPUT ENbHBLIM KAYECTBOM 3aTOYKM CBEPS,

9) HepauMoHarnbHO M TexXHonornen rnybokoro ceepneHns n o6p.

Hn ogHa un3 Bbillenepe4vncrieHHbIX Npu4nH yBoaoB He Oblna 4ocTaTo4Ho TeopeTundeckm obocHoBaHa
N JKCnepumMeHTanbHO noAaTBepXaeHa, a OTCYTCTBMEe TMNOBTOPAEMOCTU pe3ynbTaToB 3KCNEepuMMEHTOB
3aCTaBJidI0 HACTOPOXEeHHO NoAXoAUTb K MHOTOYNCNEeHHbIM peKkoMMeHaAau nam no 6opb6e c yBogamMu.

OCHOBHOI NpUYMHON yBOOa SABNSETCS nonepedHas pasHoobpabaTbiBaeMOCTb MaTepuana 3aroTOBKM,
KOTopasi NoYTuM Bcerga cywecTByeT y 3aroToBok. OgHako yCnoBusi, MPU KOTOPLIX MPOUCXO4UT YBOA, CBEpPNa,
He BCerga CyLecTBYIOT. YBOA MOXET NMPOUCXOAUTb TOMbKO MPU YCrOBUSAX HECOBMAAEHNS B AaHHbLIA MOMEHT
OCK CBEPJI0 C OCbH CUMMETpUM pasHooOpabaTbiBAEMOCTM W MPU HanMyMM nogatnMBOCTU (YNpPyrocTu)
MHCT pyMeHTa (unu obpabaTtbiBaemMoro matepuana).

CkopoCTb pe3saHusi, kakol Gbl BENMMYMHEI OHA HK Bbina, He SIBMSeTCA NPUYMHON YBOA4a CBepra, 04HaKo
3TOT (haKkToOp MOXET HMBENUPOBATb MOMNepe4vHylo pasHooGpaGaTbiBaeMoCTb M 3TUM 3aMETHO COKpPaTUTb
yBOA.

Opyrimn dakTopamu, BRAUSIOWMMM Ha YBOL HE KayeCTBEHHO (kak BNMSIET npuyuMHa), a TOIbKo
KONMMYECTBEHHO, SIBNSIOTCA YNPYrocTb MHCTPYMEHTA, Yron MeXOy Pexylliei KPOMKOW M NeprneHOMKynspoM
K OCM cBepra @, BEJIM4YMHa NoAaymn UHCTPYMEHT a Npy CBEPIEHUU U Ap.

Mpu cBepreHuy c BpallieHWem 3aroTOBKU Yrofl Mexay OCblo BpalleHUs 3aroTOBKM U OCbio cBepna
oKasblBaeT onpeferieHHOEe BNUsiHWE Ha YBO[, HO 3HAYUTENbHO MeHblUee, YEM NPY HEMOABWXKHOM 3aroTOBKe.
3TO HecoBMafeHWe Ierko KOPPEKTUPYeTCs Npu CBepfieHnV Bpaljatouleiica 3aroToBku. Cam npouecc
CBEpIeHUs, Takum 06pasom, NPOXOAUT MPU HEMNPePbIBHOM U3MEHEHWUM YCIIOBUI pe3aHusl, Tak kak Ha CBOEM
MyTW CBEPJIO UCTbITHIBAET AENCTBUE Kak KOPPEKT UPYIOLWUX, TaK U yCyryGnawLwmx ysoa dakT opos.

OcHoBHasa npuynHa ysoaa — nonepevHasl pasHoo6pabaTbiBAEMOCTb CrOCOGHA HE TOMNLKO OTKIOHATb
CBEPNo OT OCM BpalleHUss 3aroTOBKW, HO MpW onpeaeneHHbIX 06CTOATEeNbCTBaxX akTUBHO COBMeLLaeT ero
0Cb C OCbl0 BpallleHUsi 3aroTOBKU.

B HacTodllee Bpemss BenuuyuMHa AOMNYCTMMOrO yBoAa, NpUHMMaeTca paBHol 0,5MM Ha 1M ONUHBI
cBepreHus.

Takum 06pa3om, YTOGbI CBEPNUTb C ManbiMM YBO4aM1, HEOGX0AMMO CriefyioLee:
1) paboTaTb Ha BbICOKMX CKOPOCTSIX pe3aHus,

2) NPUMEHATb B Ka4eCTBe MaTepunanoB 3arotTOBOK No BO3MOXXHOCT MU
BbICOKOIErMpOBaHHbIE, XOPOLUO npoKannBawuwneca ctanum,

3) TwarensHO NpoOBOAUTL onepauun TepmoobpaboTkn 3aroTOBOK Nepen CBeEpfieHNEM, He OOonyckas
60nNbLUOY NONEpPeYHO pa3HOTBEPAOCT M (padHoobpabaTtiBaeMoCT ),

4) npon3BOAUTb CBEpIieHne No BO3MOXHOCT U C BpalleHUeM 3aroToBOK,
5) npumeHATb Gonee XecTkue ceepna,

6) Npu HapyxHon o6 paboTKe nepes CBEpP/IEHNEM 3arOTOBOK TUNA TEeN BpalleHns
obecneymBaTb N0 BO3MOXHOCTU CbEM PAaBHOMEPHOTO MpUMycka,

7) TOYHO LU eHTpoBaTb 3ar0OTOBKN U 3anpaBliATb OTBEPCTUA NO4 3aXo4d UHCTPyMeHTa 1 ap.

Taknm o6pasoM, BHeApeHne CKOPOCTHOIo cBeplieHuna FJ'Iy6OKMX OTBGpCTMVI nepcnekTtMBHO He TOJIbKO
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C TOYKM 3peHNA NnoBbIlLEHNA NPOUN3BOAUTENTIBHOCTU, HO U C TOYKN 3PEHNA YMEHbLUEHNA YBOOOB, NOBbIWLEHNA
YUCTOThI o6pasyeMblx I'IOBerHOCTeI7I, a cnegoBaTtesibHO NnoBbIWEeHUA 06pa60TKI/I.

Cnucok nuTepaTtypbl

1. Tpouukun HA. My6okoe ceepnerHne. — J1.MawmHocTpoeHue, 1971, 176¢

2. 3BoHUL OB VN.®. TexHONOMMa cBEpneHns rmybokux oTBEPCTUiA: y4ebHoe nocobune ons cTyaeHToB By30B/
W. ®. 3BoHuoB, I. IN. CepebpeHuukuin, A. I. Cxuptnagse. — CaHkr-TeTepbypr : JlaHb, 2013. — 495 c.:
un., Tabn.; 21 cm

3. YepHuuknH C.A. KonbueBoe cBepreHe u obpaboTka

rnybokmx oTBepcTun. — Mocksa
MawuHocTpoeHune, 1964. — 239 c.: un.; 22 cm
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I'IpewmymeCTBa N nepcnekrnBbl NnpuMeHeHUA p,eq:opMMpyeMblx
aJiIOMUHMeBbLIX CNnJyiaBoOB
KysHeuos Aimut puin Muxamnosuy

MaructpaHt COY
E-mail: dmitriykuznesov112@gmail.com

ArowkoB Buktop lOpbeBuy
AntukeeB Buktop Cepreesuuy
NaktnoHos Bnagucnae EBreHbeBUY

Poccus, rKpacHosapck

Hay4yHbin pykoBoauTens: Benoycosa Hatanbs BuktopoBHa
O-p XMM.HaykK, npodeccop
Kadhenpa: MeTannyprusa LUBeTHbIX METANM0B

AnioMMHMEBBIE CMNaBbl BbIAENAKTCS cpean AOpyrnx cnnasoB CBOMMKU BbICOKMMWU 3KcnyaTalMOHHbIMA
kayectBamm. ObnacTb NPUMEHEeHNA UX 0OBOJIbHO LUMPOKa “ pasHoo6pasHa: netaTtelibHble annapartbl, AoMa,
Ha3eMHbIN TpaHCcnopT, MOpPCKMe cyaa wu ap. Bvecte ¢ Tem aniMuMHMeBble cnnaBbl 00MagalwT  Kak
npenmyliectBamMm, Tak 1 HegoCTaTKamMun, HanpmmMmep, MArkoCTb, cpe,u,Heﬁ cTeneHn Npo4YHOCTb, OTHOCUTENIbHO
HEBbICOKaA yCTOI7ILII/IBOCTb K BO3OENCTBUIO MOBbILWEHHOW BnaxHocTu. OgHako, HEOONbLIOEe KONIMYECTBO
KNMO4YeBbIX MNONMOXUTEJNbHbIX Ka4YeCTB TaKuMxX CrniaBoOB 06yCJ'IaBJ'IMBaIOT nx wnmpokoe npuMeHeHune
M pacnpocTt paHeHne B CaMblX pa3JyiIMyHbIX obnacrtax NPO MbILLUINTEHHOCT U.

AntoMuHUIA B 6onblIOM 00BbEME ncnonb3yeTtcd B CTpouTenbCcree B Buae 00NMLIOBOYHbIX NaHenewn,
,u,Bepe|7|, OKOHHbIX paM, 311eKT pUu4eCKmnx kabenen. ANtoMMHUEBLIE CMNaBbl He noaBep>KeHbl CUIbHON KOppo3uun
B Te4deHune ANUTENbHOINo BpeMeHU MNpu KOHTakTe C 0eToHOM, CTPOUTENIbHbIM pPacTBOpPOM, LUTyKaTypKOIZ,
ocobeHHO ecnu KOHCT pyKUMn He noaBepraroTcA 4aCT oMy HaAMOKaHUIO.

Bce anomuMHueBble cnnaBbl AENATCA Ha OBe roynnbel, NnpuMeHdAemMble B Ll,ed.)OpMMpOBaHHOM Bnae
(I'IpeCCOBaHHOM, KaTaHOM, KOBaHOM) M Ha npuMeHdemble B JIMTOM BUAe. B paMKax HacTtodalwero
ncecnegoBaHna M3ydnMMm  npenMmywlectea U NEPCrneKTuBbl NMPUMEHEHUA ,El,eq:)OpMI/IpyeMbIX antoMmnHneBbIX
cnnaBoOB.

}J,e(popMMpyeMble cnnaBbl NUCMNOJb3YKOTCA B aBTOMOOMUbHOM npon3soacTee Ana BHyTpeHHeVI OTAeJIKN,
6aM|'IepOB, naHenen Ky30BOB U aeTtanen MHTepbepa; CTpPpoOUTeNnbCTBE, Kak OTAENOYHbIN MaTepuan;
neTtaTtelibHbIX annapartax n ap.

Ctonb LLIMpoOKoe npuMeHeHune D,e(*)OpMI/IpyeMbIX cnnaBoOB B pa3fiM4HbIX OTpacndax npoMbILLNEHHOCTHU
o6ycn03neHo, B NepByko o4vepenb, UX npenmyulect BaMn:

— BbICOKaA NPO4YHOCTb;

— MNAaCTUYHOCT b,

— BbIHOCITMBOCT b,

— BO3MOXHOCTb nogBepraTtbcA o6pa60TKe nyTem npeccoBaHnAa U KO BKNA;

— BO3MOXHOCTb AOMOSIHUTENbHON o6pa60T|<v| (OT)KI/IF, 3akKanka mnnm CTapeHI/Ie).

Kpome Toro, npumeHeHue aed opMUpyeMbIX antoMUHUEBLIX CMNaBOB CyLLLECTBEHHO yMnpollaeT NpoLecc
NPOM3BOACTBa TaKNX U3 ENUI, Kak TPyBbl, NUCT, NPOd UMb U T 4.

Ewe ogHUM npenmyLLeCTBOM B UCMONb30BaHUM Mpy NpokaTe, LTaMnoBKe, KOBKE U T.[. antoMUHUEBbIX
CNNaBoB, SABMSETCA YHUPULMPOBAHHOCTb W CTaHgapTu3auunss TpeboBaHMM K UX XMMUYECKOMY COCTaBy,
koTopble onpegensatwTca [OCT 4784-2019, BctymmBwmMm B cuny 1 ceHtabps 2019 ropa. MNMonoxeHus
ykaszaHHoro [OCTa pacnpoCTpaHalTCca Ha anoMuHMA 1M gedopMupyeMble  anioMUHWEBbLIE CMNasbl,
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npegHa3HavYeHHble AN U3roToBneHus nonydabpukaTtoB (NeHT B pynoHax, NMCTOB, NAMT, NOMOC, NPYTKOB,
npodunewn, WuH, Tpyo, NPOBOOKM, MOKOBOK U LUTAaMMNOBOK) METOAOM ropsiyen Unm xonogHon gedopmawum,
a Takke cnsiboB 1 CNMTKOB AN AanbHenlwen ed opmMalMoHHo nepepaboTkm [1].

Takue kadecTBa ﬂerOpMMpyeMbIX antoMMHUEBbLIX CNNaBoB, 6e3ycnosHo, HEeo0XxoauMbl B cospemeHHon
NPOMbILLINEHHOCTU, BE€Ab OT Ka4eCTBa MaTepunanos, 3aBUCUT OOJTTOBEYHOCTb CO34aBaeMoro npoaykra.

Beuay BbLILLEW3MOXEHHOTO, NMonaraem, YTo B GyaylleM npumeHeHue gedopMUpyeMbIX antoMUHMEBBIX
cnnaBoB GyAeT pasBMBaThCA U OXBaTbiBaTb BCe G0ree WMPOKMIA NepeyeHb OTpacneit NpoMbILUIIEHHOCT U Kak
3a pyGexom, Tak u B Poccuiickoin denepauun. Ha cerogHsWHUA feHb «JIOKOMOTMBaMU» NPUMEHEHUS TaKux
CNNaBoOB CyXaT TPaHCNOPTHas U CTPOUTESbHAs OTpacny 3KOHO MUKK.

BBI/I,EI,y BbILLENIJIOXEHHbIX HEOCNOopPUMbIX NpenmMyLlecTB ,El,eq)ole/lpyeMbIX annMmHneBbIX CnnaBoB,
aKTyalbHbIM BUOUTCA panbHenwee pa3BuTune nx npuMeHeHNA B Taknx OoTpaciax, Kak HaHOTexXHOJ1I0r’m4eckme
npon3soancTea; Nnpon3eBonCcTBO aBNALMOHHOM N KOCMUYECKO TEXHUKN U T 4.

Takum o6pasom, Poccus cpean MUMPOBBLIX KOHKYPEHTOB o6GnagaeT BbICOKMM MOTeHUManoMm pocTa
n paseutusa. MNpyM STOM OCHOBHble BO3MOXHOCTW MOBbLILWEHUS KOHKYPEHTOCMOCOGHOCTU COMPSKEHbI
C HaMeTMBLUMMCH KypCOM MNpeanpuATWA  CTpaHbl, NPOU3BOASALMUX aNOMAHUIA U MPUMEHSIOLLMX
aedopmmpyemble  anilOMVHUEBbIE  CMNaBbl, Ha oGHoBNEHVe nmvetloLLerocs o6opyaoBaHus
M COBEpLUEHCTBOBAHWE TEXHOMOrUi anekTposm3a [2]. Kpome Toro, B yCrnoBUSIX MOCTOSHHOMO Pa3BUTUSA
U BHegpeHue B NPOM3BOACTBEHHbIE MPOLIECCHI HOBLIX TEXHOJOMMIA, MOAEPHU3aLMN U TEXHOJIOMYECcKoro
NepPeBOOPYKEHNS POCCUINCKUX MPOMbILLTIEHHbIX NPEANPUST U, MPUMEHEHWE NPOYHbIX, U B TO e BpeMs, MBKux
MU nopdarlmxca AOMNOMHUTENbHON 06GpaboTke chMaBoB, KOTopble Obl 3HAYUTENbHO YMpolianu Becb
npoLecc Npov3BOACTBA, CTaHOBUTCA Bce Bonee akTyanbHbIM U 30 () EKT UBHBIM.

OcobGeHHO Takue npeumMyliecTBa [edOopMUPYEMbIX artoMUMHWEBLIX CMMlaBOB, creayeT cyuTaTb
3HAYMTenbHbLIMA BBUAY TOTO, YTO ynpolyas npolecc Npov3BoACTBa M3Lenuid, OHU TEM CaMbiM, OKa3biBato
BIMMSIHUE HA KOHKYPEHTOCMOCOGHOCTb OTEYECTBEHHOW MPOAYKLUMM, @ 3TO OYEeHb BaXHO ANA PbIHOYHOMN
aKoOHOMUKM Poccum, KoTopas cerogHs yHKLMOHMPYET B YCIOBMSIX 3anafHblX CaHKUWA U OpUEHTUpPOBaHa
Ha NoNUT MKY UMMO PT 0 3aMELLLEHUS.

Cnncok ncnonb3oBaHHbIX UCT OYHUKOB

1. TOCT 4784-2019 AntoM1MHUIA 1 crnaBbl antoMmMHueBble gedopmmpyemble. Mapku ot 31.07.2019. — M.
CrangaptuHd opm, 2019.

2. bopoakuHa, B.B. lNepcnekTuBbl pa3sBuTunsa anomvHueBoro npoussoactea B Poccun / B.B. BopoakuHa,
O.B. PuixkoBa, HO.B. Ynac // ®yHaameHT anbHble uccrnegosanmsa. — 2018. — Ne 12-1. — C. 72-77.
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Ponb nbinesoun dppakuum npm nponsBoaCcTBe aHOAHOMN MacCChl

WaapvH UBaH AHaT onbeBUY
mMaructpaHTt Coy

HayyHbin pykoBoautens: be3pykux AnekcaHap UHHOKeHT be BUY
KaHauAaaT TexXHUYEeCKUX HayK, JOLEHT.

CUBUPCKNW ®ELEPANbHBLIA YHUBEPCUTET,

MHCTUTYT UBETHBLIX METANNOB N MaTepuanoBeaeHus,

Kacdbenpa meTannyprum uBeTHbIX METanNMos,

Poccus, r. KpacHospck

AHOL [Ons  anioMMHMEBOrO 3MeKTponusepa npeacTaBnseT cobOW CMecb KOKCOBOW  LUMXTbI
n cegasylowero neka. KayectBo aHofa BMMSET Ha TEXHUKO-3KOHOMMYECKME rnokasaTenu npouecca
9MeKTponuM3a, TakMe Kak pacxon aHoda, BbIxo4 MO TOKy, MoTpebneHve 3mneKkTpo3dHepruu.
paHynomMeT puYecKkUii COCTaB KOKCOBOM LUMXTbl COCTOUT M3 Tpex (ppakuuin: Kpynka, oTces, Mbifb. B gaHHOR
cTaTbe NPOBEAEH aHanu3 BAUSHUS MbINeBON g pakLun Ha Ka4ecTBO aHoAaa.

B pa6oTe LBenuapckux nccneposartenen KpuctmHa Xanca, ParimoHaa lMeppyyvyna, BepHepa ®uwepa
n bappn Benwa «Agantauusa npouecca Ang nonyvyeHuss 6ornee TOHKUX ppakuuii Mbinm», ObINO U3y4YeHO
BfIUSIHWE CBOWCTB MbiNeBomn ¢pakumMM Npu NPOM3BOACTBE aHOAOB Ha KayeCTBO BbIMyckaemMomn MpoOAYKUUN.
B pamkax nccnegoBaHus 6bin NPOBEAEH IKCNEPUMEHT NO BbINYCKY aHOAHOW Macchl ¢ 60nee TOHKOW ¢ pakuum
nbinnm (Yncnom bBrenHa Bbiwe 3000). Ona Havana wuccnegoBatensamu Obin NpoBedeH aHanv3 nblneBbiX
KOMMOHeHTOoB. CMTOBON aHanu3 nbinu pa3buBaeT ee Ha cnepywowme dpakuum: +0,2mm; —0,2mMm+0,07 1MM 1
-0,071mm. HegocTaTKOM AaHHOTO aHanmsa SIBMsieTcs TOT (pakT, YTO OH He OueHMBaeT pacnpepeneHune
no dpakunam meHowe 0,07 1MM, KOTOpPblE MOTYT OKasbiBaTb CYLlECTBEHHOE BMMSHWE Ha XapaKT epuUCT UKKU
aHopga. Mo3ToMy OCHOBHbIM MokasaTtenem, onpeaensowmM TOHMHY Nnomorna Mbinv, 660 BbiGpaHo 4ncno
BrnenHa, KOTOpoe oOTpaxaeT yAenbHyl Mnrnowaab MOBEPXHOCTWU Menkux vactuy. B xoge aHanmsa 6bino
BbISIBNIEHO, YTO YeM Oonblue 3HavyeHne yncna bneliHa TeM MeHblUe pa3Mep YacTul Mbin U criegoBaTeflbHO
6onee Bbicokas nnowagb NOBEPXHOCTU. Mpadnk 3aBUCMMOCTU pa3mMepa YacTul NbIM OT 3HAYeHUs Yucna
BnenHa npegcrasneH Ha pucyHke 1a.

Takke yBenuyeHue 4yucna bnewnHa cnocobcTByeT yBENMUYEHWIO UCTUHHOW MAOTHOCTWM aHoga. JTo
CBSI3aHO C TeM, YTO Oonee Menkue vacTtuubl OyoyT Nyylle 3anofHATbL MYCTOThl B TeNne aHoga, TeM cambiM
CHMWXasa peakTMBHYlO CnocobHOCTb aHoda B BO3Agyxe W ero noTpebneHne B mpouecce 3nekTponusa
anomMmHus. padumk 3aBMCMMOCTM UCTUHHOM NNOTHOCTM aHoda OT 3HadeHusa vucra bnenHa npepcrasreH
Ha pucyHke 16. CTOUT OTMETUTb, YTO yBenuyeHue yucrna bneriHa cebiwe 5000 He gaeT CyLecTBEHHbIX
npenmyLiects [1].

McnbiTaHus nokasanu, 4To npn yBenn4eHMnn TOHKOCTU MblJIM CHUXaETCA NpOonyCkHadA CNOCOOHOCTb
LapoBbIX MeJlbHUL, BClneCTBUE MEeHbLUMX MacC 0onee Menkux YacTuu, NbInun.
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PucyHok 1 — BnusaHue yncna bnenna
a — Ha pasmep 4acTuy nbinn; 6 — Ha UCTUHHYIO MNOTHOCTb aHoaa

B paboTe 6pasunbckux uccriegosaTenen «Vcnonb3oBaHve 6onee TOHKOW Menoyu npu M3roToBAeHUN
aHogoB Ha npegnpuaTum Alumary, OCHOBHbIM MokasaTtenem, onpegensowmuMm TOHUHY NoMona Mbinu, Takke
6bino BbiGpaHo yncno bnewHa. B gaHHo paboTe komaHAa uccriegoBartenen m3yyana u3MeHeHme CBOWCTB
aHoJa npu nameHeHun ymcna bneitHa ana neinesow dpakumm ¢ 4000 no 4400. Ona 3Toro 6bin N3MeHeHbI
TexHomnorn4yeckne napamMeTpbl Ans LWapoBOM MenbHUUbI M BO3JywWHOro knaccudumkatopa. Laposas
MenbHUUa 6Obina moamduuMpoBaHa Tak, 4TOObl BbiaepxvMBaTb YyBenuyeHue OObEMaA WApPOB 3a CYET
noasona Oonbllero  KonuyectBa  3MekTpodHeprun. PaGoTa  ucnonb3oBaBlIerocss  BO3AYLIHOTO
knaccud nkatopa Obina n3MeHeHa Takum 06pas3om, YToObl n3bexaTb MexaHU4YECKMX U3MEHEHWIA KOHCT PYKL MK
[2]. B pesynbTaTe akcnepumeHTa, OaHHOW rpynne uccrnegoBaTernen, paBHO Kak U npeabigylien, yaanoch
YCTAHOBUTb POCT UCTUHHOW NANOTHOCT M MPW NOBbIWEHUN Yucrna brnenHa. Tak 3Ha4eHne UCTUHHOM NNOTHOCTU
aHoOOHOW Macchbl MpW OAWHAKOBOM cojepxaHuu neka ysenuyunocb Ha 0,9% no cpaBHEHUIO C UCXOAHbLIM
COCTaBOM nMbiNeBon dpakumm. 3aBUCUMOCTb UCTUHHOW NANOTHOCTM aHOAHOW MacCbl OT 3HaYeHus 4ucrna
BrnenHa n NpPOLEHTHOrO coaepXaHus neka npeacraBneHa Ha pucyHke 2. Boo6aBok K BbllLeckazaHHOMY OHU
YCTaHOBWUNN, YTO MPU NOBbLIWEHUU TOHKOCTU Nbinn Ha kaxable 1000 bnenH cnegyeT noBbIWAaTb NPOLEHTHOE
cogoepxaHne neka Ha 1% npu cMewMBaHMM aHOAHOMW Maccbkl. OTO obycnaBnuBaeTcs Tem, YTO Mpu
noBblilWeHnn yucna brnenHa Bo3pacTaeT yagenbHas NMOBEPXHOCTb MbinK, KOTOpas AOSkHA ObITb MOKpbITa
nekom Ans ctabunbHo paboThbl aHO4a B NPOLECCE 3MEKT poNn3a antoMUHNS.
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PucyHok 2- 3aBMCMMOCTb WCTMHHOW MNMNOTHOCTM aHOAHOW Maccbl OT 3HayeHus uucna bnenHa
W NPOLLEHTHOTO CoAepXaHus neka

WccnepoBaHuio CBOWCTB aHoda B 3aBMCMMOCTWM OT MbIEBON (hpakuuM MOCBATUMM CBOKO paboTy
KKOHTPONb  Hag  BO34YXOMPOHMLAEMOCTbI  MpeABapUTEenbHO-000MCKEHHBIX  aHO4OB»  KMTaWckue
unccnegoeatenu CéasioHb YkaH, BoHbecaH Jn, LUsuHbnyH Li3sH. B uensax noBbiweHWss aHOQHOW NAOTHOCTHU
TOKa HeoOXoAMMO  ynyywlaTb  XapakTepUCTUMKM  aHoda, TakMe  KakK:  CHWXeHMe  yaenbHOro
AMNEKTPOCONPOTUBNEHNSA, CHWKEHME BO3OYXOMNPOHULAEMOCTU, TMOBbLILEHNE CTOWKOCTU K OKUCIIEHUIO,
TepmocTtonkocTn [3]. [OAna [OOCTWXKEHUA [aHHbIX MNoka3aTene HeoOGXOAMMO  KOHTpONMpOBaTb
N CBOEBPEMEHHO pearMpoBaTb Ha M3MEHEHUWE NapamMeTpoB B Mpouecce U3roTosneHus aHoga. K ogHum
13 napameTpoB, CYLLECTBEHHO BMMSAIOLWMX HA CBONCTBa aHoda, KATanckue nccriefoBartenn oTHecCnm pasmMep
MbINeBOW (pakumm, KOTOPYH Takke xapakTepusyloT uducnom brenHa. B cBoen paboTe OHM npuBoaaT
n3MeHeHue 3HavyeHus Yucrna brnenHa neineson g pakumm B uccnegyemom nepuoge. Npad vk nameHeHmsa ymncna
BnenHa nbinesown ¢ pakumm B UccrnegyemMom nepunoae npeacraBneH Ha pUCYHKe 3.
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PucyHok 3 — Mpaduk nameHeHus ymucna bneriHa neineBon g pakuuu B uccnegyemMom nepuoge

Bbbin npou3BedeH CTaTUCTUYECKMA aHanuM3 [gaHHbIX 4ucna brnenHa nbineBon dpakumm B MeHee
cTabunbHbIi nepuoa (¢ 18/8/2012 no 10/2/2012) n 6onee ctabunbHbii nepuoa (15/11/2012 po 31/12/2012).
B pesynbTaTe aHanuM3a NpUMBOAMTCHA MCTOrpaMmma pacnpegeneHus 3HadeHun ducna bnenHa nbineson
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dpakumm B uccnegyemble nepuobl, kKoTopas npeacrtaBneHa Ha pucyHke 4. CTaHOapTHOEe OTKMOHeHue
3HayeHun 6bin ymeHblweH ¢ 1700 B meHee cTabunbHbii nepuoa o 700 B 6onee ctabunbHbIn nepuos.
B cBA3M ¢ aTuM, HabnogaeTcs CHWXEHWE CTaHO4ApPTHOMO OTKIOHEHUS 3HAYeHWI BO34YXOMNPOHWULLAEeMOCTM
aHopnoB B Gonee crabunbHoMm nepuopfe. MMctorpamMma pacrnpefeneHus 3HayeHuin Bo34yX0NpoHULaeMoCTn
B uccnegyemble nepuobl npeacTaBneHa Ha pucyHke 5.
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PucyHok 4 — Twuctorpamma pacnpegeneHns 3HadeHun yucna bnenHa nbineson  dpakuum
B uccnegyemsle nepuoabl
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PucyHok 5 — Tucrtorpamma pacnpefeneHus 3HadeHun BO34yXOMPOHULAEeMOCTU B uUccnegyemble

nepunoabl

M3MmeHeHMe CBOWCTB MNbiNIM B 3aBUCUMOCTMU OT MNPOU3BOOAUTENBLHOCTM MUTaTesieil WapoBbIX
MenbHUL

B xo4e u3yvyeHnsa BnMsHUS CBOWCTB MbINeBOW (P pakuum Ha Ka4eCcTBO aHOOHOMW Macchl M pacxoj aHoha
npu 3neKkTponuse, 6bin NPOBEAEH 3IKCMEPUMEHT MO M3MEHEHMIO TOHWHbI MOMOMA W YAENbHOW NOBEPXHOCTMU
COPTOBOW MbINMM B 3aBUCUMOCTU OT W3MEHEHWS MNPOU3BOAUTENBHOCTW MNMTaTenen LWapoBblX MenbHUL.
Mporpamma cobGupaeT [aHHble aHanu3oB YyAenbHOW MOBEPXHOCTM M TOHWHbI MOMONA MbiMUW 3a CMEHY
(12 yvacoB). PesynbTaTbl aHanu3oB cBedeHbl B Tabnuuy u npeacTaBneHbl Ha rpaduke, npu Bxone
B MporpamMmy [OaHHble aBTOMaTu4eckm OOHOBRATCA. [lpM OTKNOHEHUU CpedHero 3HadYeHwus yaenbHOMN
MOBEPXHOCTM U TOHWHbI NMOMONA OT MNPeAernbHO AOMYCTUMBIX, NporpaMmma Aenaet BbiBOA MOAHATb UMK
CHU3NTb NPOU3BOAUTENMBLHOCTbL MUTAaTeNen WwapoBbiX MeNbHULY,. isMeHeHne Npon3BoAuTeNbHOCTU NUTaTens
LapoOBOW MeMbHULLbI MPOU3BOAUT CH MYTEM PerynupoBaHnsa HaNPSXKEHUS Ha 9NEKT poaBuratenb NUTaTens.
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C uenbto onpegeneHnss BenWYuHbl konebaHwi 3HavyeHun, Obin NpoBeAeH CTaTUCTUYECKUMI aHanus
NoNyYeHHbIX AaHHbiX [4]. Mo pesynbTraraM [aHHOrMO JKCnepumeHTa ObINO YCTaHOBMNEHO, YTO cpegHue
nokasatenn yaenbHOW NMOBEPXHOCTM Mbinn U cogepxaHua dpakumm —0,071mM, a Takke uX cTaHgapTHble
OTKIOHEHUSA HaxoAATcA B AONYCTUMbIX npedenax. o pesynbraram akcnepumMeHTa Obio BbISBNEHO, YTO
C POCTOM yAeribHOW NMOBEPXHOCTU MbIIN CHMXaeTCa pasmep YacTtuy nbinu. [JaHHbId Te3nc noaTBepxaaeT
BbiCKa3blBaHWe, NpuMBeAeHHOE B HaydHbix paboTax [1,2]. paduk 3aBUCUMOCTU pasmepa YacTul Mbifu
OT yAernbHOW NOBEPXHOCTU MbINN NPeaCTaBlieH Ha PUCYHKe 6.

PR A R BT

& d L L L L L
4150 4 200 4250 4 300 4350 4 0 44 50 4 500 4550

Wl

PucyHok 6 — Mpad MK 3aBUCMMOCTU pasMepa YacT UL, Nbinv OT YAENbHO N NOBEPXHOCT U MNbINK

Takke Obino YCTaAQHOBJIEHO, YTO 3Ha4deHune Ka>|<yu.|,el7|c;| NNOTHOCTU aHOAHOW Macchl Bbille npn pocrte
3Ha4YeHunA y,qeanon NOBEPXHOCTN nNblNN. Fpa(pm( 3aBUCNMOCT U Ka)KyLLI,GI‘;ICﬂ NNOTHOCTM aHOAHOM Macchl
oT y,u,ean0|7| NOBEpPXHOCT U NbiNin NpeacTaBJieH Ha PUCYHKe 7.
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PucyHok 7 —TpadumKk 3aBUCUMOCTM KaXyLLEeNncs MNOTHOCTM aHOAHOW Maccbl OT YyAernbHOW
NMOBEPXHOCT U MbINn

MoBbIWEHHBLIA BbIXOA YroNbHOW MeHbl yKa3blBaeT Ha paspylleHMe camoobxuratowierocs aHopa
N HEMoJIHOEe ero cropaHue npu 3NeKT ponn3e 1 NPUBOAUT K AOMOSNHUTENbHbLIM 3aTpaTaM Ha ee nepepaboTky,
MOCKOSIbKY B CHMMaeMOW YronbHoW neHe cogepxutca Ao 70% LUeHHbIX NS SneKTponv3a  antoMUHUS
KOMMOHEHTOB, KOTOpble nocne ¢pnoTaynMoHHOro oboralweHns Bo3BpawatTca B npoussoacTeo [5]. B xone
3KCNEPUMEHT A YCTaHOBJIIEHO, YTO C POCTOM YA ENBHOM MOBEPXHOCT U MbIfI CHUXKAET CA BbIXOA YrOJNIbHOW MEHBI.
padh Mk 3aBUCUMOCT M BbIXO4a YroflbHOW NEHbI OT yAENbHOM MOBEPXHOCT M MbifM NPEACT aBMIEH Ha pUCyHKe 8.
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PucyHok 8 — Mpadh Uk 3aBMCUMOCT M BbIXO4a YroNIbHOW NEHbl OT yAeNbHOW MOBEPXHOCTU Nbinun
BbiBoAabl

1. OcHOBHbIM 1 ©onee WHOpMaTMBHBIM MOkasaTeneM nbineBon dpakumm aBnseTcs yucno bnenHa,
XapakTepu3ayloliee pasMep 4acT 1L, Nbinv 1 ee yaenbHy NoBEepXHOCTb.

2. N3meHeHne 3HaveHus 4ucna bnerHa nbineBon dpakumn oOkasbiBaeT BNMSHWME Ha CBOWCTBa
npoM3BOAMMOTO aHoda. Tak MoBblleHMEe yAenbHON MOBEPXHOCTU MNbiNM BeAET K pOCTY MNOTHOCTM aHoAa,
YBENMUYEHNIO CTONKOCTU K OKMCIIEHUNIO, CHUXKEHUIO TEKYYECT U, CHUXKEHUIO YAEMNbHOMO 31EKT POCONPOTUBNEHUS.

3. Crabunusauyuns 3HavyeHun 4yucra bnevHa npmBOAWT K ynyylleHWIO CBOWCTB aHoga B npolecce
3MNeKT ponnsa antoMUHUS.
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AHHOTauuA: B HacToswen craTbe npeacraeneH aHanm3 npuHUMNoOB M MeToAO0B OLUEHKM MalnH
n 060py,EI,OBaHI/IF|. an/IHLI,I/II'IbI OUEeHKN N nX coaepxaHne oanHakoBbl 454 BCEX peCypCOB, HO C TOYKN 3peHund
MalnH n o6opy,u,osaHv|;| MX NpakTn4eckaa MHTepnpetTauna MeHAeTCcA. [0nsa oueHKn MawmnH n 060py,EI,OBaHI/IF|,
TaKXe Kak 1 AnAa OUeHKN OPpYyrnx 3.1eMeEHTOB OCHOBHbIX d)OHJJ,OB, NMPUMEHAIOT CA KInaccnyeckne metoabl.

KnioyeBble cnoBa: CTOMMOCTb, PbIHOYHAA CTOMMOCT b, NPpUHUUNbI, MaLUNHbI N 060py,u,osaHv|e, MeToAbl
OuUeHKu, cnpaBeanMeasd CTOUMMOCTb.
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B 3akoHe 06 oL eHOYHOM AeATeNnbHOCTU OaHO crefytollee onpeaeneHme pbIHOYHOW cTtoumocTu: «llog
PbIHOYHOW CTOMMOCTbIO OOBbEKTa OLEHKM MOHMMaeTca Hanmbonee BepoOATHas LieHa, MO KOTOPOW AaHHbLIN
06BbeKT MOXeT ObiTb OTUYYXOEH HA OTKPbITOM PblHKE B YCMOBUSIX KOHKYPEHLUWW, KOrga CTOPOHbI COEmNKu
OENCTBYIOT pa3ymMHO, pacnonaras Heo6xoaumMon MHGOpMaLMEN, a Ha LLEHE COENKN He OTpaatlTcsa Kakue-
nmbo ypesBblyanHble o6cToATenscTBay [1].

PbiHOYHas cTouMMOCTb — Haubonee BeposATHas LeHa, MO KOTOPOW npeamMeT OLEeHKM MOXeT ObiTb
OTUYXOEH Ha JaTy OLEHKU B KOHKYPEHTHOW cpefe, rae CTOPOHbl CAenkM OEACTBYT pasyMHO, MMes BCH
HeoOxoaMMyl0 MHOPMaL MO U HE UMeloLLMEe Ype3BblHariHbIX O6CTOATENbCTB, HE OTpaXaeTcsl B CTOMMOCTM
caenkn [6, C. 135].

Takum o6pa30M, Ha3Ha4YeHHaaA pbIHOYHaA CTOMMOCTb NpeacTtaBndeT coboli OLEeHKY Bep0HTHOI7I LlEHblI
cOellkKn, KOTOpYyk olLeHMBaeMbli 0O BbEKT MOXET UMETb Ha OTKPbITOM, KOHKYPEHTHOM, aKTMUBHOM NepBn4HOM
nnn BTOPUYHOM pPbIHKE. dakTuyeckas ueHa TOoBapa And KOHerTHOIZ TpaH3akuunm MoXeT OoTnn4aTbCA
OT CTOUMOCTMWU, paHee Ha3Ha4YeHHOW OLEHLWMKOM B TOM UM UHOM HanpaslieHUK, rMmaBHbIM O6p830M noTomy,
4YTO TpaH3aKUunAa OTIIM4aeTcda OT yCJ'IOBI/II7I aKTUBHOTO «naeanbHOro» pbiHKA.

AHamnorom MnoHATUSA PbIHOYHOW CTOMMOCTMW SIBMSIETCHA MOHATWE CrpaBeasIMBON CToOMMOCTU. TepMuH
«CrpaBegnuBasi CTOMMOCTb» MOSIBUIICS B WMHOCTpaHHbIX CTaHAapTax OyxranTepckoro y4yeTta, KoTopble
onpeaensT npaeuna packpbiTus MHGOPMaL UM O ¢ MHAHCOBLIX MHCT PYMEHT ax.

CnpaBegnuBasa crtoumocTb (fair value) — 9TO cymma [AeHexHbiXx CcpeacTB, AocTaTroyHas Aang
NpMoOpeTeEHNs akTMBa WM UCNOSNHEHUs o0s3aTenbCcTBa MNPU COBEPLUEHWM COENKM MeXxay XOpOoLo
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0CBeAOMMNEHHbIMA, OEACTBUTENbHO XenalLwWwyMmM COBEPWNTL TaKylo COENKY, He 3aBUCALLUMAW Opyr OT Apyra
ctopoHamn. Kak BUOHO 13 3TOro onpegeneHus, NpUHUUNManbHbIX pasnnuyun Mexay NOHATUSAMU PbIHOYHON
CTOMMOCTMU U cnpaseanueon ctroumoctun Het [3, C. 18].

MeTopgonornyecku OL eHKa prHO‘-IHOIZ CTOMMOCTHU MalinH 7] 060py,u,osaHv|;| OCHOBaHa
Ha d.)yH/J,aMeHTaJ'IbeIX npuHUMnax 3KOHOMUNYECKON Teopuu. OTM NONOXeHMa HasbiBalTCS npuHUnnamun
OL EeHKN. an/IHLl,I/II'IbI OLUEeHKMN U nx copgepxaHme ogmMHaKoBbl OANA BCeX pecypcoB, HO C TOYKM 3peHnda mMallnH
n 060py,D,0BaHI/IF| MX NpakTn4yeckaa MHTepnpeTauna MeHAeT CA.

Ha PUCYHKe 1 cuncrtemMaTusnpoBaHbl NPUHL UMbl OLUEHKN MalUUH U 060py,D,0BaHI/IF|.

MpUHL WMLl OLLEHKN PLIHOYHOW CTOUMOCT M MaluMH M 060pyaoBaHNA noapasaensaioT Ha creayloline Tpu
rpynnbi:

1) MPUHUMWMNbLI, OCHOBaHHble Ha MpeAcTaBMNeHUsAX Bradenbla WMyllecTBa (MPUHLMN MNONE3HOCTH,
NPUHL MM 3aMeLLeHNs, MPUHLUN 0XnaaHus);

2) npuHUMNbl, 06ycrnoBneHHble akTopamn YHKLMOHMPOBaHUA OoObekTa M ero B3auMOAENCTBUS
Cc opyrmmm obbektamum umywiectBa (MpuHUKMN OPMMPOBaAHMST CTOUMOCTU MNoA BRMSHMEM (OaKTOpPOB
npousBoaCcTBa, NPUHLUMN BKNaga, npuHUMn cbanaHCcMpoBaHHOCTMW, MPUHLKUN Hawny4dwero u Havbonee
3p (p eKTMBHOTO NCNOMb30BaHMUSA);

3) NPUHLMNbI, CBA3AHHbIE C PLIHOYHOW CPeaow (MPUHLMM COOTBETCTBUSA 0ObekTa TpeboBaHUAM pbIHKa,
NPUHLUN OPUEHT AL MM Ha paBHOBECHbLIE LieHbl, MPUHLUN yYeTa XapaKkTepa KOHKypeHU U, NPUHLMN U3MEHEHUS
ctoumocTm) [2, C. 37].

IIPHHITIIIEL,
IPHHIHIELI, OCHOBAHHEIE 00yCIIOBIEeHHEIE
Ha IpeJIcTABNIEeHIINX dakTopami
BIIa/leNIblla IIMYIIeCcTBa (OYHKITHOHIIPOBAHIA IPHHIHIE, CBA3aHHBIE C
(IpHHITI IO0Ie3HOCTI, 00BEKTa I ero PBIHOYHOI cpezoil
TIPIHITII 3aMellleHIIs, B3alIMOJIEIICTBIA ©
TIPHHITII OAILIAHIIA) JIPYTTIIMH 00OBbeKTaMII
IMYIIEeCTBa

PucyHok 1 — lMpuHUmMnbl oueHkn ctoumoctu [2, C. 38]

[nsa oueHKkn MawmnH n O60pyD,OBaHMF|, TaKXe KakK 1 Ana oueHKn apyrnx afnnemMeHToB OCHOBHbIX d)OHJJ,OB,
NPUMEHAIOT CA cnegyrouime Knaccndeckme MetTobl npeacTtaBfieHHble Ha PUCYHKe 2.

Merto
MeTOu pEIHOTHEIX 3aTpaTHEIe METO/IbI I{amrramlfamm
CpaBHeHMHII 2atp
Ioxoza

PucyHok 2 — MeTopabl oueHku [3, C. 47]

I'IepBble aBa, B OTJiMdme OT TpPpeTbero, MOXHO Ha3BaTb MNPOCTbIMM MEeTOA4aMU OLEHKUN, TaK KakK OHU
633I/IpyIOTCF| Ha 04eBUOHbIX COOTHOLEHNAX N HE Tpe6y+0T CINOXHbIX 9KOHO MUKO-MaT eMaT U4 e€CKUX paC‘-IéTOB.

OcHoOBHble I'Ip06J'IeMbI ATUX METOA0B HEe CTOJIbKO 3KOHOMMNYECKMNE, CKOJIbKO I/IHd)OpMaLI,I/IOHHbIe.

33TpaTHbII7I nooxonq -— COBOKYNHOCTb MeTOAOB OLUEHKMn CTOMMOCTHU 00bekTa, OCHOBaHHbIX
Ha onpegeneHunn 3atpart, HeobxoaMMbIX Ans BOCnponsBoaCTBa nmbo 3amelleHnst obbekTa, ¢ y4eToM ero
M3HOCa.

3anaTHbII7I noaxon obnagaeT WUCKIHOYUTENbHON YHUBEPCalribHOCT b0, TEOPETUHECKHN nodon obbeKT
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TEeXHUKM noaaaéTtcsa oueHke 3TuMm noaxogom. Mpu 3aTpaTHOM MOAXOAEe B KAayeCTBE Mepbl CTOMMOCTMU
MPMHMMaeTca CyMMa 3aTpaT Ha co3faHue v nocreayoLyto npoaaxy obbekra, T.e. ero ce6ecTouMoCTb.

3aTpaTbl Ha U3roTOBMEHME O06BbEeKTa M ero nocriegylollylo peanusaluio — OYeHb BaXHbI pakTop
B () OPMUPOBAHMM CTOUMOCT U.

MeToabl 3aTtpaTHOro nogxoga TpeOylT ob6s3aTenbHOW OLEHKM OOLWen BO3MOXHOW CTOUMOCTM
CTpouTenbcTBa 00bekTa U gpyrux 3aTpaT, NOHEeCEHHLIX NPOM3BOAUTENEM U NpogaBuoM. Mpy OLeHKe CMET bl
pacxogoB npouecc ueHoobpasoBaHua npoaaBua (odepTbl) MoAenupyeTcs ucxonst U3 coobpaxeHun
NOKPLITUS LeHbl BCEX MOHECEHHbIX 3aTpaT U NoJly4eHMst 4OCTaTOYHO W NpUbbINK.

B MeTofax 3aTpaTHOro noxoAa BaxHYyl poJib TakkKe UrpaeT OLeHKa CTeneHu M3Hoca OLeHMBAEMOTO
obbekTa, NoCKOMbKY NepBoHayanbHas CTOMMOCTb BOCMNPOM3BOACTBA WM CTOMMOCTb 3ameHbl 0ObekTa
He y4yuTbiBaeT amMopTU3auuilo, U TONMbKO Ha creaylollem aTane BbluucneHue [lonyyeHHas CTOMMOCTb
KOPPEKTUpyeTCcs ¢ y4eToM akTU4eckoro nsHoca obbvekta (pusmdyeckoro, @ yHKLMOHANbHOTO U BHELUHErO)
[5, C. 205].

I'Ip|/| oLueHke MaluvH «”n OGOpy,EI,OBaHI/IH 3aTpaTtHbiIMM MeTOo4aMu, ocobeHHo npn onpegeneHnn
cTouMmMmoCTn BOCNpomseoaCcTBa, B obwem cny4yae Heo6xo4umo yqyntbiBaTb BCKO COBOKYNHOCTb 3artpart,
CBA3aHHbIX C np|/|o6peTeH|/|eM n yCTaHOBKOIZ cooTBeTCTBYHOLWLEIO 060py,EI,OBaHI/IF|, a UMEHHO:

— 3aTpaThl Ha NpMoGpeTeHre 0GoOpyaO0BaAHUS;
— TpaHCMNopPTHO-3aroTOBUTeNbHbIE U CKMNaACKue pacxoabl;

— BCe BuUObl MpAMbIX 3aTtpaT, CBA3aHHbIX C OOGYCTPOMCTBOM (YHAAMEHTOB, YCTaHOBKOM
o60opyaoBaHnA, ero MOHTaXoM W HanagKou;

— YyAOelnbHble KOCBEHHble U3OEPXKN Ha BbINOJIHEHNE CBA3aHHbLIX C np|/|o6peTeHv|eM, yCTaHOBKOI7I
n 3anyckom O60pyD,OBaHI/1ﬂ B JKCnnyaTayunko NHXEHEePHO-KOHCT PYKTOPCKMUX U TEXHOJI0TNMYECKNX pa60T [4, C.
104].

CpaBHMTeﬂbeIIZ noaoxogq — 93TO Ha6op METOO0B OLEHKA CTOMMOCTU 0ObekTa, OCHOBAaHHLIN
Ha CpaBHEHUN oOLUeHnBaemMoro obbekTa — C aHanormyHbiMM obbekTamu, Ans KOTOpPbIX WUMEEeTCA
I/IHd)OpMaLI,I/IFl O LUeHax caenokKk Cc HuMu. CpaBHI/ITe.I'IbeIIZ noaoxon oOCHOBaH Ha npuHUuune 3aMeHbl,
npmeegeHHOM Bbille, a CTOUMOCT b, NOJy4eHHad OT BalLen NOMOLLN, YacTO Ha3blBAOT CTOUMOCT b 3aMEHbI.

BaxHbIn BOMPOC MpU MNPUMEHEHMU CPaBHUTENBHOIO MoAxo4a — nNpaBUNbHbIN BbIOOp obObekTa
cpaBHeHus (aHanora) [3, C. 38].

OcHoBHOE npaBuio 3aknw4yaetcd B TOM, 4TO 00BbekT CpaBHEeHNA [OOJKeH UMEeTb He TOJIbKO
q)yHKLI,I/IOHaJ'IbHOG, HO MU KJ'IaCCI/Iq)I/IKaLI,I/IOHHOG CXOACTBO C OLEHMBAEMbIM OOBLEKTOM, T.6. OLLEHUBAEMbIN
O0bEeKT N 06bekT CpaBHEeHNA AOOJDKHbl OTHOCUTBCA K OOHOM N TOWN Xe roynne KJ'IaCCI/IqI)I/IKaLI,I/II/I MallunH
B COOTBETCTBUMN C Ha3HaA4YEeHUEM, q)yHKLI,I/IOHaJ'IbeIM NPUHLUNMNO M, KOHCprKLI,I/IGI7I N 3HadYeHusMn Hambonee
BaXHbIX LEHOBbIX NapamMeTpoB. Ona oueHkn Tpe6yeTc;| I/IHqL)OpMaLI,I/IFl KaK O LUeHaX, TaK 1 O TeXHUYeCKux
XapaKT epucT nkax Bbl6paHHbIX 006bekToB CpaBHEHUA.

OoxogHb nogxoa — 93TO Ha6op METOAOB OLEHKM CTOUMOCTM 0ObekTa, OCHOBAaHHLIN
Ha onpeneneHnn TeKyLLI,eIZ CTOMMOCTU 0bObekTa Kak Ha6opa OoXunagaembiX JOXO0O0B OT €ro UCrnosfb30oBaHUA.
I'Ip|/| OoUeHKke C no3nuum OoXogHOro nogxoga BO rnaBy yrna CTaBATCA 6yp,yu.|,|/1e goxoAbl OT 3KCnnyatauyun
obbekTa Ha NPOTAXEHNUN CPOKa €ro none3Horo Mcnosib3oBaHUA Kak OCHOBHOW CbaKTOp, onpe,u,enmou.l,mﬁ
COBpPEMEHHYIO BENMTMYNHY CTOUMOCT U obObekTa.

CHavyana paccyuTbiBalOT YUCTbIN goxod OT @QYHKUMOHUPOBaAHMS BCEN MNPOU3BOACTBEHHO-
KOMMEpYecKon cuctembl. 3aTem nMOO onpeaensalT CTOUMOCTb BCEW CUCTEMbl U U3 HEE TEM WU UHBbIM
o6pa3om BbIAENAT CTOMMOCTb MALUMHHOIO KOMMMeKkca, NMMbo cHayana BbIYMEHAT M3 CyMMbl YUCTOrO
Joxoja Ty ero 4acTb, KOTOpas HenocpeacTBEHHO CO34aéTC A MaLUMHHBLIM KOMMNEKCOM, a yXe NOTOM Mo 3ToW
YacTu goxoga onpegenstoT CTOMMOCTb CamMoro MawmnHHoro komnnekca [3, C. 51].
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MoaepHu3aumsa MalinHbl TEPMUYECKON PEe3KN C YNCTTOBbIM
NnporpamMMHbIM ynpaBneHnem

BapaHoB Hukonan HukonaeBuy

B HacTosllee BpeMsi pe3ka MeTanna rnony4aet Bce Gosibluee 3HaYyeHWe. ATO MPOUCXOAUT B MEPBYIO
oyepeab M3-3a pocTa 06GbLEMOB MPOM3BOACTBA, C KOTOPbLIMM He crpaBnseTcs oObldHas pydyHas peska.
HanGonee coBpemeHHbIM METOLOM packpos MeTanna cyuTaeTcsl Takol crnocob pesku, Kak BO34YLIHO-
nnasMeHHbIn. Mnasmoi MOXHO paspe3aTb BCEBO3MOXHble MeTansbl U UX CMfaBbl, a TakkKe HepXaBellLuyto,
YrNepoAUCTYIO U BbICOKONErMPOBAHHYIO CTanu, TUTaH, Mefdb, YyryH, NaTyHb, anioMWHWUI, GPOH3Y U, KpOMe
TOro, GMMeT anmbl, NPUMEHSIA NMULLb 3NEKT POIHEPTUIO U CXKaTbIi BO34YX OT 06bIYHOTO KOMMpeccopa.

Ha npoun3BoOCTBEHHbIX NPeanpUATUSX HEPEAKO CryvaeTcs Tak, YTO MexaHumyeckas 4acTb ObiBLUEN
B 9KchnyaTauunm MallWHbl TEPMMYECKOW pe3kn MpoosnkaeT npekpacHo paboTaTb, a CUCTeEMa ynpaBlieHus
n apyrue anektpudeckne npubopbl 6e3HagnéxHo yctapenu. MopepHusauus obopygoBaHuss — 3TO
Marm4yeckoe 3aknMHaHue, KOTOpoe MO3BONUT BO3BPATUTh TakMe MalUMHbI K XM3HU. YCTaHOBKM TEPMUYECKON
peskun B pe3ynbTaTe cTaHOBATCs 6onee HagEXHbIMA U TOYHbIMA [1].

CpaBHMBasi BO3AYLIHO-MMA3MEHHYO Ppe3Ky C ra3oKUCMOPOAHOMW, MOXHO onpefenuTb, 4YTo Gonee
BbICOKME W3Ha4yamnbHble 3aTpaTbl Ha obopyaoBaHMe [Ans BO34YLHO-MNAa3MEHHOW pe3kn 3HauYuTeNbHO
ObICTpee OKynarTCs 3a CYET HEBbICOKMX IKCMNyaTauMoHHbIX 3aTpaTt. ATO M OOBACHAET akTyanbHOCTb
YyCOBEPLUEHCTBOBaHUSA 1 nocneaytollen pa3paboTKku aHanoros annapatoB BO3AYLIHO-NMa3MEHHON pe3ku [2].

YcoBepLlleHCTBOBaHWE annapaToB BO3AYLIHO-MMa3MEHHON pe3kM MNO3BOJSIUT CHU3UTb MW3HadarnbHble
3aTparthbl Ha UX NPOU3BOACTBO M NpuobpeTeHune [3-4].

Llenbto nccnegoBaHust sBNSeTCA BO3MOXHOCTb MOAEPHU3aALUN MalMHbl TepMUYecKo pesku ¢ Yy
C HaMMeHbLMMK 3aTpaTamy Afs Npoun3BoAcTBa. Pa3paboTka HOBOro BapuMaHTa KpenneHusi nnasmMoTpoHa
3a CYeT YCTaAHOBKM T[MAPABNUYECKOTO UWNMHAPA W LAPHUPHOTO MPUCNOCOBNeHUs, YTO  UCKIYUT
AanbHenwyo o6paboTky MeTanna.

1. Mpouecc moaepHM3aLMKM NNAa3MoOT poHa

Ha npeanpusatmsax roe  wucnomnb3yetca nnasMeHHass peska MeTana (3aroTOBKM)  CyWEeCTBYHOT
NMasMoTPOHbI C HAKMOHHLIMA MEXaHU3MOM, KpenneHusMn crieaylowmx TUMOB rMApaBNnYeckoe KpernneHue
nnasMoTpoHa, MHeBMaTmyeckoe, pPobGOTM3MPOBaAHHOE MPUMEHSeMOe Ha KoHBelepax aBTOMOOUNbHbIX
3aBoaoB, npu cbopku kysoBa aBTomMOOWNsA. LLapHMpHO rugpaBnuMyeckoe KpenneHue nnasMoTpoHa 3TO
KOMOMHMPOBAHHOE COYeTaHUA T[MAPaBMMYECKOro LUunMHApa W wapHupa. Takoe kpenneHus Obino
paspaboTaHO NPOU3BOACTBEHHO TEXHMYECKMM OTAenaM Hawero npeanpuaTusa. [aHHas KOHCTpyKuus
no3BonuT usbexaTb 3aTpaT B €€ U3roTOBMEeHUN 1 AanbHelweM oocnyxusaHuu. (puc.1)

PaspaboTka HOBOro BapuaHTa KpenneHus MnasmMoTpoHa (MaluHa Tepmumyeckon pesku ¢ Ury
n3obpaxeHa 3a CYET YCTaAHOBKW MMAPaBAMYECKOro LUNMHAPa U LWapHUpa UCKMYUT AanbHenwy o6paboTky
meTanna. B xope paboTbl Oyger npoBedeHa MoAepHM3auLMs MNasmMoOTpPOHA: WM3MEHUM KOHCTPYKLMIO
nnasMoTpoHa, CMOCOOHYK W3MEHATb Yron pe3aHus 3aroTOBKW, YTO YBENUYUT MPOM3BOAMTENBHOCTb
1 n3baBuT OT 4ONONMHUTEeNbHON 06paboTkn MaTepuana (3aroToBKM).
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PucyHok 1 — 3meHeHue yrna pesaHunsa nnasmoTpoHa
2. KOHCT pyKuMsa nna3sMmoT poHa

Onsa 3awnThl nnasmMoTpoHa OT 6pb|3r pacnnaBneHHOro metanna u MEeT annmMyeckomn Mbinn B npouecce
pa60TbI, Ha Hero HageBawT creunanbHbIn KOXYX, KOTOprIZ Heobxoaunmo BpemMd OT BpeMeHWU CHUMAaTb
n oynwaTtb OT 3arp;|3HeH|/1|71. OTKa3 oT MCnonb30BaHUSA 3aLLMUTHOIO KOXyXa npnBoaAUT K PUCKY HEraTUBHOTO
BIIMAHNA BbllLleyKa3aHHbIX 38Fpﬂ3HeHI/IIZ Ha Ka4yecTBO pa6OTbI nnasMoTpoOHa U faxe K ero rnoomMke. KpOMe
OYUCT KM KOXyXa, BpemMda OT BpeMeHN CTOUT YNCTUTb U CaM NN1a3MOTPOH [5-6].

Cxema [yroBblIX MNNasMOTPOHOB MOKasaHbl Ha pucyHke 2. [pocTedwmnin nnasmMoTpPOH COCTOMUT
n3 usonatopa 1, HennassdLwerocs anekTpoga 2 WM MegHOro oxnaxgaemoro sBogomn conna 3. B conmo
TaHreHumnanbHo (MO KacaTenbHOW K ero UWnNMHOAPUYECKOW MOBEPXHOCTWU) UMM akcmanbHO (BAONb OCKU
anekTpoga) nodarT nnasMoobpasylowmii MHEPTHBIA, HeWTpanbHbIA WM coAepXaliMi Kacrnopon ras,
KoTopbii B cTOonGe AyrM HarpeBaeTcs [0 BbICOKOW TemnepaTypbl. [MnasMoTpoHbl MoryT paboTaTb
Ha NOCTOSAHHOM UMK NEPEMEHHOM TOKe.

a 4

PucyHok 2 — Cxema 4yroeoro nnasmoTpoHa npsiMoro (a) n kocBeHHoro (0)
OencTBus:

1 — un3onaTop; 2 — anekTpoa; 3 — conno; 4 — obpabaTbiBaemoe usgenue;
5 — anekTpuyeckasa (cBapoyHas) gyra

B coBpemMeHHON TexHuKe pe3kn NMPUMEHSIIOT OBE CXeMbl Mna3MooObpasoBaHus (pucyHok 2). PasnuyatoT
NnasmMoTPOHbI MPSAMOIO U KOCBEHHOTO AEWCTBUS. B nnasmMoTpoHax KOCBEHHOTO AEWCTBUSA Ayra roput Mexay
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3NeKkTpoaoM M comnom. B aTon cxeme (pucyHok 2, 6), COOTBETCTBYOLWEN KOCBEHHOW (HE3aBUCUMOW) Ayre,
06bekT 006paboTknm He BKMOYAT B INEKTPUYECKYI0 Lenb. BTopblM 3nekTpoaom cxaTow OyrM CRyXuT
b opMUpyIOLLMIA HAKOHEYHUK Nna3mMoTpoHa. [MoTok nnasmel, BbITekasd M3 conna, oopasyeT cBOOGOAHYO CTpyto
nnasmbl. [nNs peskn UCNOMb3yeTcs TONbKO IJHEeprus mnnasMeHHoW CcTpyu (peska nnasMeHHoOW CTpyen).
Nx npumeHstoT npu o6paboTKe HEINEKT PONPOBOAHbLIX MaTepPManoB 1 B Ka4eCTBe HarpeBaTenew rasa [7].

[na ceBapkM u pesku 4valle NPUMEHSAIOT MrasMoTpPOHbl MPAMOTro AEeWUCTBUS (PUCYHOK 2, a). B Hux gyra
ropuT Mexay anekTpoaom u obpabaTbiBaemMbiM m3genuem. 30ecb UCNONb3YT AYyry NpsAMOro AencTBus,
Bo3Oyxnaemyio Ha ob6pabaTbiBaeMOM mMeTanne, ABNSLWEMCAS OAHUM U3 3NekTpoaoB paspsaga. [pu aTtom
NCMNONb3yeTCsl 9HEPrus O4HOTO M3 NPUINEKT POAHBIX MATEH OYIM U 3HEPrus nra3mbl CTONGa 1 BbIT EKalOLLEro
13 Hero ¢pakena. MoaTomy pe3ky Mo Takon cxeme Ha3biBalT NnasMeHHO-Ayrosomn [8].

PaccTtosiHne mexagy HMMKM B NnasmoTpoHe Gonblue, YeM Npu CBapke ropenkamu ons cBo6oaHoOW ayrum,
noaToMy oxaTyw Ayry 3axuraloT B [ABe crTaguu. [locne nogadu B NNasMOTPOH rasa 3axurawT
BCNOMOTraTenbHYy (OEXYypHY) Ayry Mexay 3MekTpoAoM M COMMoOM NNasmMoTpOHa WMCKPOBbLIM pas3psgoM
OT oCcuMNNATOpa UMM 3amblkasi MPOMEXYTOK 3MNEKTPOo-conno rpapuUToBLIM CTEPXHEM, XOTS nocnegHee
W NOBbIWAET M3HOC anekTpoada u conna. [exypHyto Ayry nMTarT OT OTAEMbHOIMo0 MaroMOLWHOMO UCTOYHMKA
UNM OT OCHOBHOTO WMCTOYHMKA Yepe3 oOrpaHuyMBalllee COMPOTMBIIEHWE, 4YTOObI OrpaHMYUTb ee TOK
MU yMeHbWNTb M3HOC comna. MNoa gencrtBuem rasa gexypHas ayra ob6pasyeT cTpyto nnasmbl HeOONbLIOK
MOLLHOCT . Mpun ee coNPMKOCHOBEHUN C AeTanbio 3axuraeTca paboyasa gyra. Ecnv B Lenb getanu BKIOYUTb
KOHTaKTop, TO paboyylo Ayry MOXHO 3aXuraTb B HY>XHbIi MOMEHT BpeMeHu. [Mocne 3axuraHusa paboyen gyrum
AexypHas ayra npy aBTOMaTUYECKOW CBapke MOXeT OTknmo4vaTbesa. [Ons pydyHOW cBapku nyduwe, ecnu
AexypHas gyra roput noctosiHHo [9].

3HepreTw-|eCKa;| oueHKka obeunx cxem MnokasbiBaeT, YTO nnasMeHHO-AYroBylo pe3Ky XapakTepusyert
Hanbonee BbiCOKas SCbeeKTMBHOCTb, MO CKOJIbKY nosfieaHad MOLHOCTb cxaTom ayrn peanndyetca B 4acTax
pa3pdana, BblIHECEHHbIX 3a npeaesibl HaKOHeYHKKa. I'IoaTomy Ona pe3kn metTannoB, Kak npaBsuio, NCnoJib3yT
cxemy ﬂﬂaSMeHHO-,D,yFOBOIZ pe3Kn.

3 PasHOBMAHOCT M NNasmoT POHOB ANA pe3Ku MeTannos

Bce cyuiecTByoLMe NnasMo T poHbl A4enaTcsa Ha Tpu 6onblumne rpynnbl [10]:
1) anekTpoayroBseble;

2) BbICOKOYACTOTHbIE;

3) KOMOUHMPOBAHHbIE.

3neKTpo.qerBb|e nNasMoOTpPOHbI OCHaWweHbl Kak MWHMMYM OAHMM aHoOAOM U KatoAdoMm,
NOAKMOYEHHLIMU K MCTOYHUKY MUTaHUA Nna3mMoTpoOHa MOCTOAHHOIO TOKa. B kauecTBe xnagareHTa Takux
yCTpOVICTB Mncnonb3yeTtcda BoAda, KOTOpad UMPKYyNMpyeT B OXNnaguTeribHbIX KaHanax. B HacTodulee BpemMA
Hanbonblee pacnpoctpaHeHne wu npuMeHeHne nonyydymnnn 3anekrpoayroeble reHepatopbl nna3mbl —
ANeKTpoayrosblie NNMasmMoTPOHbI.

BbiCOKOYaCTOTHbIE NNasmoT POHbI HE MMEKT HU INEKTPOOOB, HN KaTOAO0B, BeAb OJ1d CBA3U TAKOro
nnasmMoTpoHa C UCTOYHUKOM NUTaHNA UCNOJIb3yeTCA MH,EI,yKTMBHbIVI/éMKOCTHOVI npuHUMN. M3 aToro cnenyer,
4YTO BbICOKOYACTOTHbIE NNa3MOTPOHbI A4eNATCA Ha MHOYKUWOHHbIE U €MKOCTHbIE.

MpuHLMN paBoThl NNAasMOTPOHOB BLICOKOYACTOTHOM rpynnbl TpebyeT Toro, YToObl paspagHas kamepa
TaKMX YCTPOWCTB ObiNa BbINOMHEHA M3 HeNpoBOAALUMX MaTepuanoB, U B KayecTBe TakoBblX OObIYHO
MCMOMb3YIOTCA Kepamuka WNM KBapLeBoe CTekno. Tak kak noagepxaHue 6e3 anekTpoaHoro paspsga
He HyXOoaeTcs B 3MEKTPUUYECKOM KOHTaKTe MnasMbl C 3NeKTpodamu, B TakMx MnasMoTpoHax MCMosb3yeTcs
rasogmMHaMuyeckass W30ONsAUMS CTEHOK OT MnasMeHHoW CTpyu, 4YTO [aéT BO3MOXHOCTb Wu3bexaTb
UX neperpesa v orpaHUYnT bCA BO3AYLLUHLIM O XNaXKaeHUEM.

KOMGMHMpOBaHHbIe nasMoT POHbI pa60Ta+0T npn COBMECTHOM pencremum TBY — TOKOB BLICOKMX
4aCTOT — U TOpEeHnn Ayroeoro paspsana, B ToM 4ucne € ero cxatmem MarHMT HbIM nonem [1 1].
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Kpome obLwen KJ'IaCCMdDMKaLI,MM nnasmMoTpoHOB Ha aneKTpoayrosble, BbICOKOYACTOTHbIE
n KOM6I/IHI/IpOBaHHbIe, TakKne yCTpOﬁCTBa MOXHO pas3gendatb Ha rpynnel MO  MHOMMM  NMPUHLUNAM:
B 3aBUCMMOCTWN OT TUNa oxnaxgeHud, no CI'IOCO6y ctabunusauum ayru, B 3aBUCUMOCTU OT TUMNA 3JIEKTPOAOB
nInn ncnonb3yemMoro Toka n ap.

Tak, B 3aBUCMMOCTW OT HasHayeHUs U obnacTtu NMPUMEHEeHNA pas3nuyaloT crnepnyrolmne XapakrtepHble
BUAOblI NN1a3MOTPOHOB!

lMnasMeHHbIn MHCTPYMEHT — YCTPOWCTBA (FOpPenkv) ANa CBapKu, pe3ku, HambINeHUs TyronnaBKuX
MaTepuanoB, 6ypeHns n NOBEPXHOCTHOM 00paboTkM TBEPALIX NOPOA U T.N. ATO YCTPOMUCTBA OTHOCUTENbHO
HebGomMbLOW N cpefHen MOLHOCTU, HaxoAswme Bce Gonee LIMPOKOE NMPUMEHEHME B pasfU4YHbIX BUOax
npou3BoACTBa. YPOBEHb MOLHOCTU OT €AMHUL, A0 COTEH kunoeaTT [3].

lNnasmoxmmmyeckme peakTtopbl — ANA OCyWecCTBIlIeHNA XUMNUYEeCKUX peaKu,Mﬁ B MnasmMeHHoOMN cpene
(Hanpmmep, nMponmi3 MmetTaHa, nony4yeHme OKMCU TutaHa, BOCCTaHOBIIeHne YNCThbIX BeWeCTB N3 UX OKUCIIOB
nnm xnopnaoes — ypaHa, TutaHa, repmaHud, TaHTana u T.ﬂ,.). OTn yCTpOI7ICTBa 00bI4HO 6OMbLION MOLHOCTH
M NPOMbILLWEHHOTO NPUMEHEHNA YPOBHA OT AECATKOB A0 ThICAY KMNoBaTT [12].

MeTannypruyeckne nnasMoTpoHbl — AN nepennaBa TYronnaBkMX M 0COOO YUCTbIX MaTepuarnos,
BOCCTAHOBIIEHUA YUCTbIX MaTepuanoB, padUHUPOBAHWUSA, MOJIYYEHUS MOHOKPUCTanmnoB U OUCHEPCHbIX
maTepuanoB. OBbIMHO 3TO TakKe MPOMbILMEHHbIE YCTAHOBKN cpeaHen n 60nbLwon MowHocTu [12].

lMnasmMeHHble HarpeBaTenu B pasfMyHbIX Mpoueccax — CXKUraHua W nepennasa pasHbiX OTX040B,
PO3XUI TOMOK KOTMIOB U T.N., YPOBHS MOLLHOCTU OT OECATKOB 40 COTEH kunoaTT. B ocobyto rpynny MOXXHO
BbIOENUTb reHepaTopbl Nrasmbl HAy4HOMCCNEA0BaTENbCKOrO0 Ha3Ha4YeHnsa — OIS camMoro LUMPOKOro Kpyra
uccnefoBaHUMA MpPUM  BbICOKMX TemnepaTtypax W CKOPOCTAX MOTOKOB, B Y4acCTHOCTM, AN U3YyYeHus
a’poaMHaMUYECKUX, TennodnU3n4ecknx n gpyrux npoueccoB. NNasMoTpPOHblI 3TON rpynnbl UMET MOLLHOCT U
OT eAuHuL KiMoBaTT [0 AecAaTKoB MeraBatT [4, 13], n o6nacTb NpMMeEHeHUs1 NNasMoTPOHOB M TEXHOIOMMIA
Ha MX OCHOBE pacLumMpsaeTCcs.

CTonb wWwupokas o6GnacTb MpUMEHEHWs NNasMoTPOHOB onpedenseT u Gonbwoe, pasHoobpasuve
TpeGoBaHuii kK nNnasme M K reHepaTopamM nna3mbl — nnasMoTpoHam. 3To, B CBOIO oYepedb, onpedenset
pasHooGpasne CxemM W TUMOB MIa3MOTPOHOB, pasfMyalolMxcs Mo BuAamM WCTOYHUKOB Nnasmbl
(anekTpuyeckoro paspsiga), cnocobam crabunusaynv paspsga, KOHCTPYKTMBHBIMA U OPYrMMU NpU3HaKamu
[14:15].

CTaHOK Nna3meHHOl pesku OCyLLEeCcTBNsSieT CBO paboTy C NOMOLLLIO 3arpy3ku TEXHUYECKOTo YepTexa.
CucTema YMcnoBoro NPOrpaMMHOrO ynpasBrieHUs OCyLecTBNAeT peanu3auunio YepTexein Noboi CrNoXHOCT .
JeTanb, vmMelowas MNpocTylo KoHdUrypauuo, 3arpyxaeTcs ornepatopoM B 6asy W BbiNonHaetTcsa 6es
COCTaBfeHus nnaHa.

lMnasMeHHbIN CTaHOK OTNIMYaEeTCa NPOCTbIM NPUHLMNOM AeACT Bus. [Mnasmopes noa genctBnemM NoToka
BO34yxa HarpeBaeTCcs 40 BbICOKON TemnepaTypbl. MIOHMPOBaHHLIN ra3 pacnnaBndeT KyCOK MeTarnmna B HY)KHOM
MeCTe, U HEHy>XHas 4acTb KOHCT pPyKL UK OTcekaeTcsa bnarogaps gaBneHuto. 3anporpaMmMMpoBaHHbIA annapat
c Yry BeinonHsieT paboTy caMoCToATeNbHO, 6e3 y4acTus onepaTopos.

Mna3smeHHbIn cTaHok ¢ UMY aBnseTtca He3aMeHUMbIM YCT POMCTBOM Ha MPOMbILUMAEHHbIX NPeAnpUATUsX,
BeJb OH MO3BOJISIET BLIMNOJIHATbL MaHEBPEHHbIE N ObICT pble onepauuun no peske metanna. NogobHas malwnHa
nomoraet obpabaTbiBaTb KOMMOHEHTbl METanfoOKOHCTPYKLMUA U 3NEMEHTbl TeXHMYeckoro obopynoBaHuS.
C nomolLblo CTaHka, oCcHaLWEHHOro cuctemon Yry, ocywecTBNAeTCa CNOXHbIA packpon MeTannos.

CMUCOK UCNOJNTIb30OBAHHbLIX ICTOYHUKOB

1. BanaHoBsckun, A. E. lNnasmeHHoe NMOBEPXHOCTHOE YNPOYHEHWE MeTannoB : HaydyHoe udgaHue / A. E.
BanaHoBckui ; M-Bo o6pasoBaHusa 1 Hayku PP, NpkyTckuii roc. TexHNnYeckun yH-T. — UpkyTck : M3a-Bo
MpkyTckoro roc. TexHmnyeckoro yH-ta, 2006. — 180 c.

2. Akynos, A. . TexHonornst 1 o6opygoBaHne CBapkv NNaBfiEHNEM U TEPMUYECKOW pe3kn. YYeBHuK ans

28 EBpasninckuii Hay4HbIN XXypHarn



TexHu4eckue HayKun

10.

11.

12.

13.

14.

15.

BY3oB / A. W. Akynos, B. 1. AnexuH, C. V. Epmakos, I". B. NMonesow, A. M. Peibauyk, I. I. YepHbiwos, b. ®.
AxywwuH // nog peq. Akynosa AW. — M.: MawmHocTpoenue, 2003. — 560 c.

AbpoynnuH, WL, ®dusmnka Hu3koTemnepatypHon mnasmbl. OHTI-2014. T.2: cbopHuk maTepunanos
Bcepoccunckort (¢ mexayHapoAHbIM y4acTtueMm) koHdepeHuuun: 20-23 mas 2014 1. [OnekT poHHbIN
pecypc] : coopHuk maTtepuanos : B 2 T. / Poccuiickas akag. Hayk [u ap.]. — Kasanb : 3g-Bo KHUTY,
2014.— 414 c.

AnaxoB, C. B. MpuHuunsl u meToabl NpoekTupoBaHns nrnasmoTpoHoB : C. B. AHaxoB ; MMHUCTepcTBO
Hayku u Bbiclwero obpasoBaHusa Poccuickon ®egepauynm, PrAOY BO «Poccuincknii rocyaapcTt BEHHbIN
npo d eccMoHanbHo-nNegarorM4ecknii yHusepcutet ». — ExkatepuHbypr : Poccunckuin roc. npod .-nea. yH-
T, 2018. — 163 c.

Kynukoe, W. C. 3nekTponuTHo-nnasmeHHas ob6paboTka matepuanoB [Tekct] / WU. C. Kynukos,
C. B. BaweHko, A. A. KameHeB ; HauunoHanbHas akagemus Hayk Benapycn ; O6beauHEHHbI MHCTUTYT
3HepreTUYecKknx N saepHolx nccnegoeaHnin « CocHel». — MuHcCk : Benapyckasa Hasyka, 2010. — 231, [1]
C.

JleHnBkuH, B. A. OnekTpoTexHomnornyeckne npoueccel 1 o6opynoBaHue : yyebHoe nocobue / B. A
JlennBkuH, E. J1. CtpuxakoB ; ®enepanbHoe areHTCTBO no obpasoBaHuio, [oc. obpasoBaTenbHoe
yypexaeHue Bbicll. Npod. o6paszoBaHnst [LJOHCKOW roc. TEXHUYECKUA YH-T. — PocToB-Ha-[oHy : OTY,
2007.— 265 c.

KOHCTpyKUMM 3neKkTpoayroBbiXx MasMOTPOHOB [ONEKTPOHHLIA pecypc] : 3MeKTpoHHoe y4vyebHoe
nsgaHue : yyebHoe nocobue no gucumnnumHe «FeHepatopbl nnasmbel» / Knuvenko T K, JlanuH A. A. ;
MITY um. H. 3. baymaHa, ®ak. «3HepromawmHocTpoeHue», Kad. «lnasmeHHble aHepreTudeckue
ycTaHoBku». — Mocksa : MITY um. H. 3. BaymaHa, 2011.

KnumeHko, K. MleHepaTopbl NnasmMbl: METOAMYECKME YKa3aHWS K BbIMNOMHEHUIO KypcoBoro npoekta / K.
Knumenko, AA. JlannH. — M.: sg-Bo MITY um. H.3. baymaHa, 2010. — 62 c.

KapeHrvH, A. I. du3mka M TexHuka HU3KOTemnepaTypHOn mnasmbl [TekcT] : yuebHoe nocobue / A. T.
KapeHrnH ; ®epepanbHoe areHTCTBO no o6pasoBaHuio, [oc. o6pa3oBaTenbHoe yypexaeHue BbICLL.
npod. ob6pasoBaHuss «TOMCKMA MNONMUTEXHUYECKUA YyH-T». — Tomck : W3pg-Bo  Tomckoro
nonuTexHmyeckoro yH-ta, 2008. — 128 c.

Kosnosckuii, C. H. BBegeHne B cBapo4Hble TEXHOMOMMU. ANeKkTpoayroBasi cBapka : yiyebHoe nocobue
ansa ctygeHtoB cneymansHocTn 150202 «O6opynoBaHUeE N TEXHONOMMSA CBAapOYHOro NpomnsBoacTBay /
C. H. Ko3nosckuii ; DegepansHoe areHTCTBO no o6pasoBaHutio, CBUPCKMIA roC. a3 pPOKO CMUYECKUIA YH-T
um. akag. M. ®. PeweTHeBa. — KpacHosipck : CMOUPCKMA rOC. adpOKOCMUYECKUA YH-T WM. akag.
M. ®. PeweTHeBa, 2007. — 131 c.

KpnBo6okoB B.IN. PagvauunoHHble M nnasMeHHble TEXHONOMMU: TEePMMHONOMMYECKU CrpaBOYHUK.
— HoBocunbupck: Hayka. — 2010. — 334 c.

Akynos, A. V. TexHonornsa n o6opynoBaHue cBapku MnaBfneHNEM U TEPMUYECKON pe3ku. YUebHuK ans
BY3oB / A. W. Akynos, B.T1. AnexuH, C. N. Epmakos, I. B. NMonesow, A. M. Peibauyk, I. I. YepHbiwos, b. ®.
AxywwuH // nog peq. Akynosa AU. — M.: MawmnHocTpoenue, 2003. — 560 c.

Annapat A1612 YXJ14 anga Bo3ayLlwHO-nnasmMeHHon pe3kn metannoB (Kues-4) [TekcT] : TexH. onucaHue
U UHCTpyKumMa no akcnnyatauum @ A1612.00.000. TO / Akagemusa Hayk YkpauHckon CCP OppgeHos
JleHnHa, Okta6pbckon Pesonounn n Tpynosoro KpacHoro 3HamMeHW, MHCTUTYT 3NEKTPOCBapKu WM.
E.O. MatoHa, OnbITHLIN 3aBo A cBapo4Horo ob6opynoBaHus. — Knes, 1985. — 30 c.

lMnasmeHHble TexHonormm B cTpouTenbcTBe : [MoHorpadusa] / . I Bonokutun [ ap.] ; Peaep.
areHTCcTBO No oOpasoBaHuo, TOM. rOC. apXUTEKTYp.-CTPOUT. yH-T. — Tomck : M3pg-Bo Tom. roc.
apXxuTeKkTyp.-CTpouT. yH-Ta, 2005. — 290 c.

TapaH, B. M. TllpoekTupoBaHuMe 9neKkTponnasMeHHbIX TEXHOMNOMMA W aBTOMaTU3MPOBAHHOTO
obopynoeaHusa / B. M. TapaH, C. M. Ilucosckuir, A. B. JIacHukoBa ; noa ped. B. H. JlacHukoBa. — M. :
N3a-Bo Mock. roc. TexH. yH-Ta um. H. 3. baymaHa, 2005 (I'YT Capat. nonurp. kom6.). — 255 c.

EBpasninckuii Hay4HbIN XXypHarn 29



TexHu4eckue HayKun
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UccnedosaHue anoMuHUE80U 3a20mMo8KU U aHanu3 obpa3osaHus dechekmos.

L{enb: anoMMHMEBbIE 3aroTOBKW HaWMM LMPOKOE MPUMEHEHWE B MPOMbILINEHHOM CTpPOUTENLCTBE
N UCMONb3YIOTCA A5 U3roTOBIEHNS] KOHCT PYKLMOHHbBIX KOMMOHEHTOB, B YaCTHOCTM, BMECTO Ooree Tsxenbix
CTanbHbIX KOHCTPYKLUWOHHBIX KOMNOHEHTOB. OaHako ObiBaeT TpyaHO nogobpaTb antoMUHWEBLIE 3aroTOBKY,
KOTOpble MO MPOYHOCTHLIM XapakTepucTukaMm B MOSIHOW Mepe MOryT 3aMeHUTb cTanbHble. LlenbHble
CcTarnbHble 3ar0TOBKM cogepXaT ydacTku, OoTnuvawlwmecs no CBOMM CBOWCTBaM, Hanpumep, OHU MOTYT
OTNMYaTbCA MPOYHOCTbIO UMM MNACTUYHOCTBI, M ANS UX 3aMeHbl TpyoHO noaobpaTtb anioMuHUEBbIE
3aroTOBKM C COOTBETCTBYOLWMMN cBONCTBamu [1] [211-223].

B paHHOM o6nacTu TexHUKM M3BECTHbl TEXHOMOMMW M3rOTOBMEHUS CTalbHbIX 3aroTOBOK, KOTOpble
BKMOYAOT, Hanpumep, aTan YNpoYHEeHUs npeccoBaHMEM, U MO3BONAT MNONYYUTb UeENbHble 3aroTOBKM,
copepxaiwime y4acTkm C pasHbiMM CBOWCTBamMu. B OCHOBE yka3aHHbIX TEXHOJOMMA MNeXuT BblCOKas
3aBUCUMOCTb MWKPOCTPYKTYpbl CTanM OT CKOPOCTU OXMNaxAeHus npu 3akanke B Mpouecce YnpOoYHEeHUs,
a Takke Hu3kas TennonpoBoAHoCTb cranu[2][81]. bnarogapsa ykasaHHbIM CBOWCTBaM Ha pa3HbIX yyYacTkKax
CTanbHOM 3aroTOBKM BO BpeMsA 3akanku co3[alTCs COBEPLIEHHO pasHble rpagueHTbl TemnepaTyp,
B pes3ynbTaTe 4ero, Ha yKasaHHblX Yy4acTkax [AOCTUralTCs pasHble CTPYKTYPHble COCTOSHUSA MU,
COOTBETCTBEHHO, pa3Hble CBOWCTBa MaTepuana.

YKa3aHHble cnocobbl 0ObIMHO HE MPUMEHUMbI 5151 U3rOTOBMIEHNS antOMMHUEBLIX 3aroTOBOK, MO CKOJIbKY
anlMUHMEBbLIE CMnaBbl MMET ©OoNee BbLICOKYID TennonpoBOAHOCTb, B pe3ynbTaTe 4ero, rpagueHt
TemnepaTypbl Mexay pasHbiMA yvacTkamu 3aroToBku OygeT BhlpaBHMBaATbCA ObicTpee, 4YeM B CTanbHOM
3aroToBke. [N [LOCTWXEHUS OMNpPeLeneHHOro CTPYKTYPHOIO COCTOSIHUS anioMUHUMEBYHD 3aroTOBKY,
B OTNIMYME OT CTasfbHOW 3aroTOBKW, KOTOPYID AOCTATOYHO TOJIbKO 3akanuTb C ONpedeneHHON CKOPOCTbIo
oxnaxgeHus, HeobxoOAMMO, K TOMYy e, BblgepXaTb NpU ONpedeneHHoOn TemnepaType B TedeHue
anutenbHoro nepuoa spemeHun[3][640].

B HekoTOpbIX cry4yasix BMECTO LENbHOW CTanbHOMW 3aroTOBKA MOXHO WCMNONb30BaTb COCTAaBHYHO
anlMMHMEBYKD 3aroTOBKY, COCTOSALY MO MeHblUel Mepe W3 [OBYX COEAUHEHHbIX Mexay cobon
anMUHUEBBLIX 3aroTOBOK, UMeLNX pasHble cBoncTBa. OgHako npu coeauHeHUM 3aroTOBOK, Hanpumep,
CBapKoOW WnM Namkow, MOTYT BO3HMKHYTb cnabble mMecTta W, KpOMe TOro, He BCelga MMeeTCsl BO3MOXHOCTb
OCYLLECTBUTb ykaszaHHoe coepfuHeHune[4][7-15]. Takum o6pa3om, cywecTByeT HEOOX0AMMOCTb B LefbHbIX
anMUHUEBLIX 3aroToBKax, CoAepXallnx y4acTKu ¢ pasHbiMU CBOMCT BaMM.

B cBA3K C BblleckasaHHbIM, 3aga4a n306peTeHns coctout B paspaboTke crnocoba v ycTpoicTBa Ans
TepMuyeckot 06paboTkM anioOMUHUMEBOW 3aroTOBKM C LEMbl MOMyYeHUs anioMUHUEBOR 3aroTOBKM,
cofepxallleil y4yacTKu, OTNu4yalollMecs Apyr OT Apyra Mo CBOWCTBaM, Hanpuvep, OThuYaloLmecs
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NPOYHOCTbK UMM NMNacTtU4YHOCTbIO. Takke 3agayen |/|306peTeH|/|;| ABINAeTCA paspa60TKa anooMUHUEBO
3aroToBKKU, KOTOpPas 6y,1:|,eT obnagaTtb YKa3aHHbIMA CBOMCTBaMW.

Takum o6pasoM, cormacHo COOTBETCTBYyLEMY M306peTeHuo cnocoby mpu npoBedeHWM MNEpPBOro
npouecca AWUCNEPCUOHHOIO TBEpAEHWS Ha NepBOM Yy4yacTKe 3aroTOBKM HEKOTOopasi 4acTb 3aroTOBKU
WHTEHCUBHO OXnaxaaeTtcs, B pe3ynbraTe 4Yero, B Te4eHne nepBoro npoLecca AMCNEPCUOHHOTO TBEPAEHUS
CTPYKTYPHOE COCTOSIHME BTOPOrO y4acTKa 3aroTOBKM OCTaeTcs, Mo CywecTBY, Heu3meHHbIM[5][35].

Erlaro,u,apﬂ MWHTEHCUBHOMY OXNnaXXgeHuto HeKOTOpOIZ 4acTun 3aroToBKK, nNpeanoTBpallaeTca I'IpFlMOVI
W/MNn KO CBEHHLIN Harpees BTOPOro Yy4dyacCTKa 3aroToBKM 3a cCYeT Tennonepenadym OT NepBOro y4yacTtKa
3aroToBKW. CnenyeT OTMETUTb, YTO Temnepatypa BTOPOro y4acCTka 3aroTOBKM MnoaadepXumBaeTCA HUXKe
TeMnepatypbl WUCKYCCTBEHHOIo CTapeHud, a Temneparypa nepBoro y4vactka 3arotToOBKM nMpeBbilLaeT
TeMnepatypy MWCKYCCTBEHHOIo CTapeHud. Takum 06p830M, TOJIbKO I'IepBbII7I y4aCTOK 3aroTOBKMU
npetepnesaetT U3MEHEeHNe CTPYKTYPHOIoO COCTOAHUA MaTepuarna, B TO BpeMA KaK CTPYKTYpHO€ COCTOAHue
MaTtepunana BTOpPOro y4actka 3arotoBKM OCTaeTC4d, No CyuectBy, HEM3MEHHbIM.

Moo TepmMMHOM «aniOMMHWEBAA 3aroTOBKa» MoApa3ymMeBaeTcd MeTannuMyeckas 3aroToBka wnu,
B OCHOBHOM, MeTannuyeckas 3arotoBka, U3rOTOBMIEHHad, NO CyWecTBY, U3 aMtoOMUHUA UMM antoMUHUEBOTO
crnnasa. [ns M3roTOBEHUA 3aroTOBOK MOXET WUCMOMb30BaTbCH, B YAaCTHOCTU, aniOMUHUEBLIA Chnae Twuna
AA 2XXX, 6o AA 6XXX unn AA 7XXX. Kpome TOro, TEPMUH «3aroToBKa» pacnpoCTpaHsAeTCcsa Ha JUCTbI,
npeaBapuTenbHO OTOPMOBAaHHbLIE 3arOTOBKM U OTNUTble 3aroTOBKW. TOYHee roBops, Mog TepMUHOM
«3aroToBKa», rMaBHbIM 06pa3om, NnoapasymMmeBaeTCcs LenbHasa 3aroToBKa, TO €CTb NEepPBbIA U BTOPOMW y4acTKu
3aroTOBKM He SABMSTCA YacTAMU COeNHEHHbIX BMECT € pa3HbIX 3aroTOBOK[6].

TemnepaTtypa UCKYCCTBEHHOTO CTapeHnsa siBndeTcs TemnepaTypou, Nnpyu KOTOPOW NPOUCXOAUT npoLecc
WUCKYCCTBEHHOTO CTapeHust anmoMUHMEBOW 3aroTOBKW, TO €CTb W3MEHEHME CTPYKTYPHOrO COCTOSAHUSA
MaTepuana 3aroTOBK/ B pesynbTaTe TEnnoBoro Bo3aencteusa. MuHumanbHas TemnepaTypa, npu KOTOpou
NPOMUCXOLAUT MCKYCCTBEHHOE CTapeHue, 3aBUCUT OT COCTaBa anlMMHWEBOrNO ChnfaBa 3aroTOBKW, HO, Kak
npaBuno, cocTaBnseT, no MeHbwen mepe, 90°C. MMHMManeHasa TemnepaTypa NPoBeLeHNsT UCKYCCTBEHHOTO
CTapeHus anMWHUEBBLIX 3ar0TOBOK, B 4YacTHOCTWU, u3 cnnaBoB Tuna AA 6XXX, npeanoyTuternsHo,
cocTaBnseT no meHbwen mepe 150°C.

MIHTeHCMBHO oxnaxgaemasli 4acTb antoMUHMEBOW 3aroTOBKM MOXET coBnagaTb CO BTOpPbIM y4aCTKOM
yKa3aHHOI7I 3arotoBku. OgHako BTOpOIZ y4aCTOK MOXeT BKMK4YaTb HEKOTOPYH 4aCTb 3aroTOBKWU, KOTOpad
HenocpenCTBeHHO He oXnaXxgaetcd, HO oTAaeneHa OT nepBoro y4yactka 3arotoBKM WMHTEHCUBHO
oxnaxgaemMomn 4acTbio 3aroT OBKM.

CTpYyKTYpPHOE COCTOSIHWE alioMUHUEBLIX 3aroTOBOK CBSI3@aHO C MWKPOCTPYKTYPOW antoMUHUS Wnn
anoMVHNEBOTO CrlaBa, TO eCTb CO CTPYKTYPOW U KOHUrypaLu e 3epeH 1 BblgenueLumnxcs das.

AMIOMUHMIA  UNU anNIOMUHWEBBLIN  CMNlaB B CTPYKTYPHOM COCTOSHUM T4 uMeeT MUKPOCTPYKTYpY,
NoNnyvyeHHyl B pe3ynbrTate Tepmuyeckon ob6paboTku Ha TBepAabli pacTBOP C Nnocregyollenn 3akankom u,
ecrim TpebyeTcs, C nocregywwmMMm npoBeAeHMeM €eCTEeCTBEHHOTO CTapeHus MaTtepuana 3aroTOBKM.
Tepmnyeckass obpaboTka Ha TBepAbli pacTBOp npeacTaBnseTr cobon Tepmuveckylo o6paboTky, npu
KOTOPOW 3aroTOBKY BblIOEPXMBAKOT B TeYyeHMe onpefeneHHOro npoMeXyTka BpPeMEHW Mpu BbICOKOW
TeMmnepaType, HO HMxe TeMnepaTypbl MNaBneHus, B pe3ynbtaTe Yyero, Tpebyemble 3MeMEHT bl COXPaHAKT CH
B TBEpAOM pacTBope, 4YTOoObl MOMyyYuTb B 3aroTOBKe, MO CYLECTBY, CTPYKTypy TBEpPAOro pacrtBopa.
TunnyHble TemnepaTypbl Tepmudeckon ob6paboTkum Ha TBepablt pacTBop nexart B AumanaszoHe oT 300
Ao 600°C. TunnyHas NPOAOIIKMTENbHOCTb Tepmuyeckon obpaboTkM Ha TBepAbll pacTBOp COCTaBnseT
oT 15 MvH 80 24 4. [NpoJomKNTeNbHOCTb TEpMUYECKO 0O6paboTKM Ha TBepabI pacTBOpP YCTaHaBNUMBAET CS
B 3aBMCUMOCTW OT TOJWMHBI 3aroTOBKM, TOYHee roBops, Gonee ToncTble 3aroToBkM TpebywoT Gonee
AnuTenbHOM Tepmnyeckor obpaboTkm Ha TBepabit pactBop[7][15-20]. Bo Bpems 3akanku 3aroTOBKYy
noaBeprawT ObICTPOMY OXMaXOeHWo OT TeMnepaTypbl TepMuyeckon ob6paboTkm Ha TBepabll pacTBop,
o temnepatypbl 200°C unu Hwxe, npegnovTutensHo, Ao 150°C wnu Hwxke. Bo Bpemsi eCTeCTBEHHOTO
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CcTapeHus anioMMHWEBas 3aroTOBKa BblOEpXMBaeTCHd MNpuM TemnepaTtype OKpyxXallwen cpedbl B TeyeHue
HeCcKoNbKUX AHEN, Kak NnpaBuno, ot 5 go 8 aHen.

MoBbLICUTH MPOYHOCTb ANOMUHMEBOW 3aroTOBKUM MOXHO 3@ CYeT NPOBEAEHUs eCTEeCTBEHHOro Wnu
NCKYCCTBEHHOTO CTapeHusi, NPMBOASILLEIO K W3MEHEHUIO CTPYKTYpHOro coctosiHne T4. lNMpu npoBeaeHuun
WUCKYCCTBEHHOTO  CTapeHWsl, Bbi3blBalOWEro AUCNEPCUMOHHOE TBepaeHWe MaTepuana, 3aroToBka
noaBepraeTcs BO3AEUCTBUIO TemnepaTypbl, cocTaBnsawwen, kak npasuno, ot 90°C go 200°C, B TeyeHue
onpefeneHHoro nepuoga BpeMEHU, kak npaBuno, B TedyeHne oT 20 MuH Ao 9 AHen, npegnoyTuTenbHO,
B TeyeHne oT 1 40 2 AHEN.

Mpn npoBefeHMM WCKYCCTBEHHOMO CTapeHuss npoucxoaut dopmMpoBaHue Bbigenuelmnxcs ¢ as,
B pesynbTate 4vero, cTpyktypa T4 npeobpasyeTcss B CTpykTypy T6. [MoaTOMy ykasaHHbI MPOLLECC Takke
Ha3bIBalOT MPOLLECCOM OMCMEPCUOHHOTO TBepaeHusi. CTpykTypHoe cocTtosHue T6 obecneyvMBaeT OYeHb
BbICOKYI0 MPOYHOCTb MaTepuana 3arotoBku. UToObl obOecneyntb MakcMMarnbHYK MPOYHOCTb MaTepuana
Ha onpegeneHHOM y4dacTke 3aroTOBKM, HEOOXOAMMO YKa3aHHbI y4acTOK 3aroTOBKM BblAepXxaTb Mpu
onpefeneHHoOW TemnepaTtype B TedyeHue onpeferieHHOro BpPeMeHW, B 3aBMCUMMOCTM OT COCTaBa cnrasa
3aroToBku[8][75-82].

Ecnn npoOomkuTenbHOCTb BLIAEPXKM UMM TemnepaTypa Harpesa MpPeBbIalT  3HaYeHus,
Heo6xoOuMble [ONA [OOCTMXKEHUS MaKkcuMarnbHOW MPOYHOCTW MaTepuana, anomMuHMeBas 3aroToBKa
npuoGpeTaeT nepecTapeHHylo CTPYKTYpY, TO €eCTb CTpykTypHoe coctosdHuMe T7. Korga 3arotoBska
npuobpeTaeT ykasaHHOEe CTPYKTYPHOE COCTOSIHME, CHWXaeTCsa  MexaHudyeckass MpOYHOCTb W,
COOTBETCTBEHHO, Yy4llaeTCcs Kak NnacTUYHOCTb, Tak M OTHOCUTErNbHOE yANMHEHMe MaTepuana 3aroToBKu.

CoctosiHue T5 pocTuraeTcsa HarpeBOM 3aroTOBKM A0 TemnepaTypbl 06paboTkn Ha TBEpPAbIN pacTBoOp
UNn BbIe yKasaHHOW TewmnepaTypbl C NpOBeAeHUeM OXNaxaeHus, Hanpumep, BO3AYXOM WNn BOAOWN
N MocneayloLlero WCKYCCTBEHHOrO CTapeHusi, KOTopoe Mo CBOEW MNpUpoAe aHanorMyHo CTapeHuio,
NPOBOAMMOMY AN MOJNyYeHUs CTPYKTYPHOTo cocTosdAHust T6. 3aroToBka B cocTosHum T5 6Gnuska
No MexaHW4yeckum CBOWCTBaM 3aroTOBKe B COCTOsiHMM T6, npuyem, 4ToObl 3aroToBka npuobpena
CTPYKTYpHOE cocTosiHMe T7, oHa gomkHa ObiTb nepectapeHa. Bce ganbHewnunMe CCbIIKM Ha COCTOSHME
T6 unu T7 NnpMBOAATCA C y4ETOM UCXOAHOMO cocTosaHus T5[9][42-48].

O6o03Ha4yeHUs1 CTPYKTYPHbIX cocTosHMiA T4, T5, T6 u T7, nonyvyeHHbIX TepMuyeckoh o6paboTKon,
COOTBETCTBYIOT, MO CyL,ecTBy, 0603Ha4YeHUsaMm, onpeaeneHHolM B ctaHgaptax ANSI H35.1, EN515 n I1SO
2107.

CornacHo OOHOMY M3 NpeaAnoYTUTENbHbIX BapUaHTOB OCYLUEeCTBJIEeHUA |/|306peTeH|/|;| npe,u,naraeMblﬁ
crnoco6 Takke Bkro4YaeT B cebs nposeneHmne BTOpPOro npouecca NCKYyCCTBeHHOIo CtapeHusd, Bbi3biBakOLEro
auncnepcmoHHoe TeepaeHne u, CooTBeTCTBEHHO, UBMEHEHNE CTPYKTYPHOIO COCTOAHUA NepBOro M BTOpPOro
y4acCTKOB 3aroToBKMW.

Kom6uHauuns nepsoro “ BTOPOro npoueccoB AUCNEPCMOHHOINO TBEpAEeHUA MNo3BONAET Cco3aaThb
Ha pa3HbIX y4acCTKax 3aroTOBKN CTPYKTYPHble COCTOAHUA T6 vnn T7 n, COOTBETCTBEHHO, Nnony4ynTb pa3Hblie
CBOWCTBaA MaTtepunana, Takme Kak Nnpo4YHOCTb unu nnact 4HOCTb.

Bropon npouecc OUCNEPCMOHHOTO TBEPOEHUA MOXET BKMOYaTb MOMHOE WCKYCCTBEHHOE CTapeHue
3aroTOBKM UMW TOJbKO YaCcTUYHOE UCKYCCTBEHHOE CTapeHue NepBoro M BTOPOro y4acTKOB 3aroToBku. [pu
4aCTUYHOM UCKYCCTBEHHOM CTapeHMn BO BPeEMs BTOPOTro npoLecca AUCNEPCMOHHOTO TBEPAEHUS 3aroToBKa
Mo OKOHYaHMM TepMmMyeckon 0OpaboTKM MOXKET copepXaTb TPeTUM y4acToK, MMEKLMIA CTPYKTypHOoe
cocTosiHue T4.

CornacHo [AOMOMHUTENLHOMY BapuaHTy OCYLIECTBNEeHUA Wn306peTeHns, npednaraemMbln  cnocot
BKMoyaeT B cebs nepsblit 1 BTOPOW MPOLECCHl ANCMNEPCUOHHOTO TBEpAEHUs, NoCrne NPOBEeAEeHNA KOTOpPbIX
NepBbI Yy4aCTOK 3aroTOBKM UMEET, MO CYLLECTBY, CTPYKTYpHOE cocTosHne T7, a BTOPOW y4acTOK 3aroTOBKM
MMeeT, Mo CyLLEeCTBY, CTPYKTypHOoe cocTosiHue T6. Cnoco6, cornacHo ykazaHHOMY BapuaHTy OCYLLECT BlieHNs
n306peTeHns Mo3BOMSAET MOMyYUThb aroMUHUEBYIO 3aroTOBKY, COJEpXalllyld MepBblii y4acTOK C O4YeHb
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BbICOKOW MPOYHOCTbIO (CTPYKTYPHOE cOCTOsAHME T6), 1 BTOPOW y4aCcTOK C HU3KOM MPOYHOCTbI, HO Gonee
BbICOKOW MNacTMYHOCT b0 (CTPYKTYpHOE cocTosHue T7).

CornacHo AOMNONIHUTENbHOMY BapuaHTy OCYLLECTBINEHUs M300peTeHuss, cnocob BKMOYaeT BTOpPOMN
npoLecc OUCNEPCUOHHOIO TBEPAEHUS, KOTOPbLIN MPOBOAMTCS MOCMe NepBOro npolecca AUCNEPCUOHHOTO
TBepaeHus. CormacHO yka3aHHOMY BapuaHTy OCYyLecTBreHuMss Un3o0peTeHns nepBbli  npoLecc
OVNCNEPCMOHHOIO  TBEPOEHUS BbI3blBAET M3MEHEHME CTPYKTYPHOIO COCTOSIHMS MNepBOro  y4dacTka
oT T4 po T6, B TO BpeMsi Kak CTPYKTYpPHOE COCTOSIHWE BTOPOrO yyacTka OCTaeTcs, Mo cywecTsy, T4.
Bropon npouecc [AWCNEPCUOHHONO TBEPAEHUS BbI3bIBAET U3MEHEHWE CTPYKTYPHOTO  COCTOSHUS
oT T6 go T7 nepBOro y4yactka, M OOHOBPEMEHHO BbI3blBAET W3MEHEHWEe CTPYKTYPHOIO COCTOSHMUSA
oT T4 go T6 BTOpPOro y4yacTka, o6ecneymBatoLLero HambonbLUy NPOYHOCTb.

CornacHo Apyromy BapuaHTy OCyLlecTBrieHMst u3obpeTeHusi, cnoco® Bknw4aeT B cebs nepBbin
npoLecc AWCNEPCMOHHOIO TBEPAEHUS, KOTOPbLIN NMPOBOAUTCHA NMOCNe BTOPOro MpoLecca AWUCNEPCUOHHOTO
TBepaeHusi. CornacHo yka3aHHOMY BapuwaHTy OCYLUEeCTBNeHUs M300peTeHusi, BTOPON npoLecc
OVNCNEPCMOHHOTO TBEPAEHUS1 Bbi3bIBAET W3MEHEHWE CTPYKTYPHOTO COCTOSsiHUSE OT T4 [o, Mo CywecTBy,
T6 Kak NepBOro yvyacTka 3aroTOBKW, Tak U BTOPOTO y4acTka 3aroToBkW. [epBbii NpoLecc AUCNepPCUOHHOTO
TBEPAEHMUS, NPOBOAMMbLIA MOCNe BTOPOro npouecca AWUCNEPCUOHHONO TBEpOEHWS, Bbi3biBAET U3MEHEHUE
CTPYKTYPHOTO COCTOSIHUS MEepBOro yyactka oT T6 go T7, nMpu 3TOM CTPYKTYPHOE COCTOSIHME BTOPOTO
y4yacTka, Mo CyllecTBy, coxpaHsaeTca T6.

CornacHo AOMNONIHUTENbHOMY BapWaHTy OCYLLECTBIEHUS U300peTeHuns, 3aroTOBKY M3roTaBfvBalT
13 anoMuHueBoro crnaea mapkum AA 2XXX, nu6o AA 6XXX unm AA 7XXX. CnnaBbl AA (Accouumauuu
npousBoauTenen anoMmHusa) 2XXX aBnstoTca anoMMHUEBBIMA ChiNlaBaMu, coaepXxalwumm Meab B KayecTBe
OCHOBHOIO nervpywowero komnoHeHTa. CrnaBbl AA 6XXX 4aBRATCA  antoMUHMEBBIMU  ChflaBamu,
coaepxXaliumMm MarHMm M KpeMHUN B KayeCTBE OCHOBHbIX NErnpyrowmnx koMnoHeHToB. CnnaBbl AA 7 XXX
ABNAKTCA anOMMHUEBLIMX ChfaBamMu, CoAepXXaluMMM LUMHK B KayeCTBe OCHOBHOIO fernpyloLero
KOMNoHeHTa. B pesynbraTe npoBegeHus npouecca AWUCNEPCUOHHOTO TBEPOEHUS YKa3aHHble ChnraBbl
npuobpeTatT BbLICOKYHD MPOYHOCTb. YTOOLI anioMUHMEBaAsl 3aroTOBKa WMMeNa AOCTATO4YHYH MPOYHOCTb
W MOrna 3aMeHUTb BbICOKOMPOYHbIA CTanbHOW KOMMOHEHT, ONA U3rOTOBMEHUA antOMMHUEBOWN 3aroTOBKU
0cobeHHO MpeanoYTUTENbHBIM sBnsieTcs cnnae AA 6070 mnu cnnaebl Mapkun AA, UMetoLLME B CTPYKTYPHOM
coCTOsiHMM T6 Gonee BbLICOKYHD MPOYHOCTb. MpuMepamn NpeanoYTUTENbHLIX CMNaBOB Afsl U3roTOBIEHMUS
antoMMHMEBON 3aroTOBKU Takke MOTyT criyxuTb cnnasbl AA 6082 n AA 6009[10][4-11].

3avacTyo anMMHMEBLIE 3arOTOBKM MPU U3roTOBMEHUM OKpalIMBalOT, B TAKOM Clyvae BbINOJIHAETCS
aTan ropAvyen CywKkn nakoKpacoYHOro MOKpPbITUA AN OTBEPXOEHUS, CYLLKA WMWK OTXura nakoKpaco4yHOro
NoKpblITUA. B 4yacTHOCTW, nakokKpaco4YHOEe TMOKPbITUE, HAHEeCeHHoe Ha anioMUHUEBbLIE KOMMOHEHTHI,
ucrnonb3yemble ANsi U3rOTOBMIEHMS Ky30Ba MalUWHbI, MoABepraeTca 00Xury Ha cTaguMuM HeoKpalleHHOro
KysoBa. Bo Bpemsa ropsyen CywKkM MNakoKpacOYHOro MOKPLITUS antMMHMEBas 3aroTOBKa, Kak npaBumio,
noaBepraeTcs HarpeBy npu TemnepaType B guanasoHe ot 150 go 200°C, B yacTHOCTHK, Npu TemnepaTtype
npumepHo 180°C B TedeHue oT 10 go 40 MWH, B YacTHOCTU, B TevyeHue npumepHo 20 MUH. YkazaHHas
TeMmnepatypa W MPOAOIDKUMTENbHOCTb HarpeBa COOTBETCTBYOT YCMNOBUAM MNpoBeAeHnd npouecca
OVUCMEPCMOHHOTO TBepAeHus wMatepuana 3aroToBku. CnegoBaTenbHO, B Mpouecce M3roTOBNEHUS
anioMMHMEBOW 3aroTOBKM COrMacHO uM3obpeTeHMio ABa 3Tana obbeauHeHbl B oAuH, Gnarogapst yemy
noBbiwaeTcad 3P EKTUBHOCTb U3rOTOBMNEHMSA aniOMWHMEBOW 3aroToBKW. Takum o6pas3om, anoMuHueBas
3aroToBKa, MonydYyaemass MpW OCyLecTBreHun cnocoba cormacHo wu3obpeTeHuo, NpPeanoYTUTenbHO,
NCNonb3yeTcsa B KA4eCTBE KOMMOHEHTa Ha CTagun HeokpalleHHoro kysosa[11][360-370].

Bbigod: AntomuHuesasi 3a2omoeKka 8binosiHeHa 8 sude demarsnu Ky3oea MalwuUHbl, 8 YacmHocmu, 8 sude
ueHmpasnbHol cmolku. [Jemanu ky3oea, makue Kak UeHmparbHble cmoUku, OO/MKHbI UMemb y4acmkKu
C pasHbIMU roKasamessMu fpoYHOCMU unu nnacmuyHocmu. Takum obpasom, Oemarnu Ky3oea sersitomcs
ecmecmeeHHoU obnacmbelo  MPUMEHEeHUSs antoMUHUEsol 3a20moeKu, OrnucaHHoU ebiwe. YkalaHHas
asloMuHUesasi 3a20moeKa Jrieede cmaJsibHOU 3a20mOoeKuU U Mpowe 8 U320moesieHuu, YeM ajlloMuHuesable
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3820MO6KU, KOmopble u32omasnueatomcsi 06bI4HbIMU criocobamu.
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Ponb mynbTumegua-TexHoONormm B i3biIkOBOM o06pa3oBaHuM

F'yn BaneHtuHa NaBpunoBHa
CT.Mpenogasarenb

E-mail: gud_valentina@mail.ru

Kadenpa Teopun 1 NPaKT UKW aHIMIMACKOTO SA3blka
YO «ITY nm ®. CkopuHbI»

rlomens, Benapycb

BunbkoBckas EneHa BnagumupoBHa
npenogaeaTernb
E-mail: elena.vilkovskaya@gmail.com

B HacTosee Bpems MHMOPMALUOHHO-UHTEPAKTUBHbIE TEXHOMOMMU C MPUMEHEHUEM KOMIMbIOTepa
M WHTEpHeTa MNpPOYHO 3aHaAnM cBoe ocoboe mecTo B y4eGHOM npouecce M YCrewHO NPUMEHSIIOTCA
Ha COBpPEMEHHOM 3Tane npu OOy4YeHUM MHOCTpaHHOMY $3blky. OAHUM U3 BUOOB MHG OPMALMOHHO-
WHT epaKT UBHbIX TEXHOMOTUIA SBNSIOTCS MynbTMMeauWiHbIe CpeacTBa, KoTopble npeanaraoT 6onee wmpokme
BO3MOXXHOCTM WCMOJIb30BAHUS B OTNIUYME OT TPaAUULMOHHBLIX TEXHUYECKUX CPEACTB U PacrnpoCTpaHEHHbIX
06 bSACHUT €NBHO-UMMIOCTPAaTUBHOTO U PenpoayKTMBHOTO METOA40B OOYYEHUS WMHOCTPaHHOMY  SA3bIKY.
Ha paHHom aTane HauGonee nomynspHbIM M NEepCneKkT UBHBIM METOAOM OOYYEHUS MHOCTpPaHHbIM A3blkam
ABNAETCA MNPOEKTHas [OesTenbHOCTb, Mo3Bondwwas 0606WUTL paHee MONyYeHHble 3HAHWSA, YMeHWs
N HaBbIKW, MPUMEHUTb MX Ha MPaKTKe U PacKpbITb TBOPYECKME BO3MOXHOCTU CTyaeHToB. OgHUM 13 BUAOB
NMPOEKTOB SBMSIETCH MyNbTMMEAWNHBbIA MPOEKT, KOTOPbIA MNpeanonaraeT MCNonb3oBaHWe Mpo6nemMHbIX,
nccnefoBaTenbCkMxX, MOUCKOBLIX METOA0B, OPUEHTUMPOBAHHLIX Ha peasbHblii pe3ynbTaTt, 3HauyuMblii AnNs
cTyaeHTa. B MynbTumeauiHbIA NPOEKT, Kak M3BECTHO, MOTYT BXOAWTb PUCYHKW, ayguo- U BUAEO3anUCy,
pasnunyHble TEKCTbI U Apyras MHM o pmaLus.

HeGesbl3aBecTHO, 4TO paspabGoTka Nob6oro Buaa npoekTa BkMoYaeT B cebGA onpedeneHHble aTarbl,
NoaTanHoe BbINOMHEHME KOTOPbIX BAIUAET Ha YCrex BCEro npoekTa:

— nnaHMpoBaHue paboThbl HAZ NPOEKTOM: BbIGOP TEMbI MPOEKT A, YTOYHEHNE 3aa4y U KOHEYHON Lenu;
— npoBefeHne NoUCKoBO-UCCNef0BaTeNbCKON paboThl N0 faHHOW Teme U ee 0606 eHmE;

— paspaboTka cueHapus;

— noAroToBKa MaTepuana u ero o opmMreHue;

— BbIMOSIHEHWE NMPOEKTa;

— 3awmTa npoekra.

OueHka MynbTMMeANHBIX MPOEKTOB ABMSETCA CaMOW CIOXHON

3ajadven, cTosilen neped npenogasatensMu. M3 onbita paboTbl C MynbTUMEAUNHBIMA MPOEKT aMu
W npeseHTaunsamm npu npenogaBaHnn Taknx AUCUUNIKH Kak « AHOCT paHHbIA A3bIK ANS cneuunanbHbIX Leneny,
«lMpakTuka yCTHOW M MUCbMEHHOW peumn», «nckypcMBHasa npakTuka», «[lpodeccuoHanbHoe obuieHne,
«CtpaHoBeneHve Benuko6putaHum n CLUA» Ha dakynbTeTe WHOCTpaHHbIX sA3blkoB YO «ITY umeHu
®. CKOpUHBI» N M3 OMblTa y4acTMs B COCTaBe 3KCMEPTHbIX KOMUCCMI B paboTe koHdepeHuun y4yebHo-
uccrieqoBaTenbCckux paboT ydvalwumxcs, npegnaraeM yuyuTbiBaTb Creayllme KpUTepuum Mpu  OLeHKe
MynbTUMEOUAHOTO NPOEKTa:

— YMEeHue aBTopa BblAENTUT b npo6nemy;
— OpPUr'MHaNbHOCTb MeTOA40B Noga4vyun Matepuana,

— MOJIHOTa pacCKpbITUA Bbl6paHHOI7I TeMbl UM YPOBEHb
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npopaboTaHHOCT N MaTepuana;

— XY[,0XeCTBEHHO-3CTeTHUYeckoe 0 0 pMIEHUE;

— HOBM3HAa MOJyYeHHbIX Pe3ynbTaToB;

— 9pYyAMPOBAHHOCT b aBTOpa Npy U3MOXKEeHUN MaTepuana;
— KynbTypa peyu.

OmbIT  ncnonb3oBaHus MyJ'IbTI/IMG,EI,I/IVIHHX TEexXHONornm npu o6yquv||/| MHOCTpPaHHbIM  A3blKaM
NnokasbiBaerT, 4yTo MyﬂbTMMe,D,MVIHbIe NPOEKThl CI'IOCO6CTByeT pPas3BuUT UKo CaMOCTOATENIbHOCTMWH,
CO3HaTeJIbHOCT U, NpoABIIEHNIO TBOpYeCcTBa U MHONBUAYallbHOCTU CTYAEHTOB.

Takum o06pasom, MynbTUMEAWa-TEXHONMOMMW — 3TO OAHO W3 MEPCNEKTUBHbLIX HanpaBleHW
uHdopmMaTusaumMm y4eGHOro npouecca, MNO3BOMAOLWIEE MpernodaBaTensM rPaMOTHO WCMOMb30BaThb
WHG O pMaLMOHHO-UHT ePaKT UBHbIE TEXHOMOTMK B y4eGHOM NpoLecce.
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dakynbTeTa.
BunbkoBckas EneHa BnagumupoBHa

npenogasarenb
E-mail: elena.vilkovskaya@gmail.com

l'yn BaneHtuHa NaBpunoBHa
CT.Mpenogasarenb

E-mail: gud_valentina@mail.ru

kKadhenpa Teopun 1 NPaKT UKW aHIIMACKOTO SA3blka
YO «ITY nm ®. CkopuHbI»

r. fomens, Benapycb

MogrotoBka BbICOKOKBaJ'II/I(bI/ILI,I/IpOBaHHOFO n KOHKypeHTOCI'IOCO6HOFO cneunanucrta npeagnonaraet
CNOCOOHOCTb NMPUMEHATb WHTEpPaKTUBHbIE TEexXHOJI0MMn B y‘-le6HOM npouecce C Uenbl pas3BUTuA
M copepLlleHCTBOBaHUA ﬂpO(beCCMOHaHbHOIZ KOMNETEHTHOCTMU o6yqarou.|,v|xc;|.

O6paTumcs HenocpeacTBEHHO K y4eOHOMY npoueccy Ha akynbTeTe MHOCTpaHHbIX A3blkoB YO «ITY
nmeHn ®. CKOpPMHBLI» U PacCMOTPMM TaKOW WMHTEPAKTMBHbLIA MeTOA O0O0y4eHUs MHOCTpaHHOMY N3bIKy Kak
rpynnoBble OUCKYCCUM, YCMELWHO MPUMEHSEMbIE NMpu nNpenogaBaHun Taknux AUCUUNIMH Kak «lpakTuka yCTHON
N NUCbMEHHON peun», «[ucKypcuBHas npakTuka», «lMpodeccmoHanbHoe obLWeHMe» C Lenblo pas3BuUTus
Yy CTYOEHTOB AA3bIKOBOW KOMMETEHTHOCT U U NO3HaBaT €NbHON AeATENbHOCT .

Mpennaraem cnegoBaTh CriefyloLWMM peKoOMeHAaLMAM MO OpraHnu3auuy rpynmnoBbiX 4UCKYCCUIA:
1. BoibupanTe akTyanbHyo Temy Ans o6cyxaeHus, npeacTaBnsaioLyo MHTepec Ans obyyaembiX.
2. Onpepenute 3apaHee oOpMy NPOBEAEHUSA AUCKYCCUN.

3. CocTaBbTe BOMNpochl, HeoOXxoaMMbIe ANs 06 CyxaeHus.

4. MNopBeaunTte UTorm obeyxaeHus.

MpuBeném npumep AOCTaTOYHO YCMELWHOW rpynnoBOW OWMCKYCCUMM, MpencTaBfieHHOW B COBPEMEHHOWN
METOMNYECKOM NuTepaType, KOTOPYI PEKOMEHAYEM UCMONb30BaTb Ha 3aHATUAX NPU 0Oy4YeHUU CTYAEHTOB
A3bIKOBOTO (pakynbTeTa MHOCT paHHOMY A3bIKY.

«MaHenbHaa guckyccusi»
1. MpenogaBaTens popmynupyeT Temy OUCKYCCUU.

2. CTyneHTbl gensitca Ha manble rpynnbl (5—7 4enoBek), KOTOpble pacronaraloTcs B ayauTopuu
no Kpyry.

3. UneHbl kaxgoii rpynnel BeIGMpatoT nuaepa, KoTopblil 6yaeT B Xo4e AUCKYCCUM OTCTamBaTb UX TOYKY
3peHus.

4.B Te4yeHune 15 MyH B MUKporpynnax oG cyxaaeTcsa npo6iema u ¢ opMUpyeTca e4nHO e MHEHME.

5. ﬂI/I,D,epr rpynn co6|/1pa+0Tc;| B LUEeHTpe N BbICKa3biBalOT MHEHUe rpynnbl, OTCTanead Bblpa60TaHHyIO
Nno3nLUuio.

6. YyacTHukn MUKpOrpynn BHMUMaTElNIbHO Ccnegdat 3a o6cy>|<,quv|eM n TeM, HaCKOJIbKO BEpHO nuaep
MUKPOTPYyNnbl BblpaxaeT 06LLI,y}O TOUYKY 3peHUA. OHKU He umelT npaBa BbiCKa3aTb CBOE€ MHEHWEe, a UMelT
BO3MOXHOCTb N1lb NepeaaBaTb B npouecce o6cy>|<,u,eH|/|;| 3aMnnCcK1, B KOTOPbIX U3naratoT CBOK NO3ULUIO.

7. ﬂWJ,epbl rpynn MMerT BO3MOXHOCTb B34ATb MNepepbiB, 4yToObl MOCOBETOBATLCA C OCTalbHbIMU
ee YyrieHamMmn.
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8. O6cy>|<,u.eH|/|e 3akaH4nBaeTCcd no UctevyeHnn oTeeqeHHoOro BpemMeHn Uunn nocne NpuHATA peLlueHna.

9. lNocne okoH4YaHuA ONCKyCCuUn nmnaepbl rpynn y4acTtBYHOT B KDUTUYECKOM aHann3e xoga o6cy>|<,u,eH|/|;|.
PeweHunsa NPUHUMAKOT CA BCEMU y4aCT HUKaMU OUCKYCCUN.

Taknm o6pa30M, MOXXHO cAenaTb BblBO4, YTO B3auMMOAENCTBUE nocpencrteBoOM WMHTEPaKTUBHbIX
MeToaoB — 3TO OAHO U3 YyCNeLHbIX Hal'lpaBJ'IeHI/II7I opraHunsauyumn yqe6Horo npouecca, HanpaBl€HHOIo
Ha pa3BuTme un coBepLleHCTBOBaHMe SA3bIKOBOW W I'IpOd.)eCCI/IOHaJ'IbHOVI KOMMNETEHTHOCTEN CTyOeHTOB
A3bIKOBOTIO q)aKyaneTa.
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Ucnonb3oBaHue BuaeomartepuanoB Al 0O0yYeHUs1 aHrIMMCKOMY
A3bIKY

PaxumpxaHoBa YMunga PaxmmagxxaHoBHa

Moyemy n3yyeHue aHrnUMUCKoro no cepuanam m unbmam ac ¢ eKT MUBHO:

1. M3yyass aHenuilckul no cepuasiom u ¢punbmam cmyodeHmsbl obyyaromcsi u paseneKanmcs
00HOBPEMEHHO.

A Bbl 3HaeTe, YT0 82% M3yyaloLmnx aHrMMNCKUA UCNONb3YIOT BUAEO NPU 00y4YeHnn A3bIKy?

HDOCMOTp d_)I/I.I'IbMOB n cepumanos B opurnHane 6y/:|,eT Ona CtTydeHTtoB XOopoWwnMM MOTMUBATOpPOM ,Bedb
CMOTpeTb yBlieKaTellbHble BUOEeO MOXHO B MnepepbiBe Mexay 4TeHunem u OJJ,HOO6p33HbIMM ynpa>xxHeHnamm
Ha rpamMmMart UKYy.

2. CmyOeHmbl paseusalom HaeblKu 60Crnpusmusi aHa2ulicko20 si3bika Ha CIlyX.

lMpocmoTp BUOEO Ha aHIMUNCKOM — OAMWH U3 JyYLIMX CNOCOB0B TPEHMPOBKN BOCNPUSAT NS @HITIMIACKOTO
A3blka Ha cnyx. CTyaeHTam noHavany TpyaHo 6yaeT ynoBuTb TO, YTO FOBOPSAT repou BUAEO ,MO3TOMY Haao
BKMIOYUTb P unbM Unm Buageo ¢ cydoTutpamu. Ecnn exxeqHeBHO yaenaTb BHUMATEIbHOMY MPOCMOTPY XOTSA Obl
15-20 MUHYT (MOXHO pa3buTb BMOEO Ha OTPbLIBKMA), TO yxe 4yepe3 2-3 Mecsila CTyAEHTbl HadyuHawT
noHumaTb dpasbl repoeB n 6e3 cybTUTpoB. Tak u3ydyeHne aHmMUICKoro no cepmanam u punbmam nomoraeT
MPUBLIKHYTb K Pa3HbIM akLeHTam 1 MHM o pMaynsim.

3. CmydeHmbl ygenu4yueaem ce0U criogapHbIl 3anac.

Bo BpemMda NpocMoTpa cepuana nnm q.)I/I.I'IbMa MOXXHO 3Ha4YUTENbHO paclUMpUTb CBOW NeKkcu4yeckui 3anac.
O 3Ha4YeHUn MHOTUX CrnoB CTyOeHTbl 6yﬂyT ooraablBatbCA U3 KOHTEKCTa-yBuaAaAT ,B Kakomn cuTyauum repou
BMUOeO UCMNOJIb3YEeT TE UM UHbIE BblipaXXeHU4.

4. CmydeHmbl yyam ¢hpa3oebie 21a20J1bl ,udUOMbI ,pa32080PHbIE hOPMbI C/I08 U CIIeH2.

Fepom Bnaeo roBopdaTr Tak ,Kak roBopAT 00ObIYHble HOocuTenu a3blka. OHK ncnonb3yeT B cBoen pe4n
pa3roBopHbIE COKpalleHHblIe q)OprI CnoB , q)pa3OBbIe rnarosbl N CreHroBble crioBa.

CokpaleHusi c/108 4acmo OMmMHOCSM K crieHay. Omy Kamezopusi eblpaxKeHull cmoum 3Hamb Kaxo0omy
usydaroujemy aHenutckul s3bik. OHU UCMOMb3yemcs npakmu4yecku 80 ecex ¢hunbmax , KHu2ax ,necHsx. Croea
amu coecem 6e306udHble , Hanpumep: wanna (want to) , lotsa (lot of),yep (yes) u m.n.

5. CmydeHmbl yyam npaeusibHOMYy NPOU3HOWEeHUIO.

Bo BpemMda npocmMmoTpa BuMAEO CTyAEeHTbl CcnywakT ,KaK 3BYYUT XMBaAA peYb. Kakne HUHTOHauuun
,J10Tn4eckme nays3bl U ygapeHua UCnonb3yeT akTepbl. MocTeneHHO OHW Ha4YMHAKT HEOCO3HAHHO KonnpoBaTthb
pedb HOCUTEeNnen s3blka ,yI'IOTpe6J'IF|Tb Kakune-To d)pasm ,JapunaepxmpatbCd UX TemMna pedun, UHToOHauun n T.n.

6. CmyOdeHmbl y4am noHUMamsb IOMOP Hocumerneu A3biKa.

A Bbl 3HaeTe, 4TOo 79% nwoaen, UCNOMb3YIOLWNX BUOEO MPU U3YHYEHUN aHIMUMINCKOro, npeanoyuvtaroT
CMOTpeTb PunbMbl U cepuanb?

CornacuTtechb, HaCKONbKO BCE -Taky CTPaHHbIM M HEMOHATHBLIM MHOTAA KaXXeTCsl HaM aHTMMIACKUIA loMop,
TaKk Kak BecoMasi 4acTb LWYTOK OCHOBaHO Ha wurpe crnoB. YToObl MO3HAKOMUTbCA MNOGNMXE C HOMOPOM
OpuTaHUEB WM amMepuKaHLEB, Ha4O CMOTpPeTb XOopolune KoMeauwn, Hanpumep cepuan «[pysbsx». Ecnu
wymka oOkKa3ajiacb yOauyHasi, Mbl 2oeopum: Can’t stop laughing —cmesmbcs 0o ynady, cmesmsbcs
He nepecmasas.They can’t stop laughing every time | sing- OHu cmeromcsi He nepecmasasi Kaxobil pas,
Koz0a 5 noro.

brisaem u makoe, ymo wymka coecem Heeecernas, daxe HeymecmHas: The joke fell flat — wymka
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He ydanacb, wymky Hukmo He oueHurn. Then | told this joke to my boss, but unfortunately it fell flat —
lMomom 51 pacckasan amy wymky MOeMy HayasibHUKY, HO OH ee He OUeHUIT.

7.CmydeHmbl udyyaem ocobeHHocmu Opyzol Kynbmypbl [pocmatpuBas punbm unu cepuarn,
MOXHO MNO3HAKOMUTLCHA C OOblMasMM, MNpasgHUKaMK, TpPaguUUSIMU U MEHTanMTEeTOM HocuTenen sa3bika.
Hanpumep, ns punbma «OgnH gOoMa» MOXHO y3HaTb, YTO 3HAYUT Anda xutenen Amepukn PoxagecTtBo. A Bce
B TOM Xe cepuane «[py3bsi» OTNIMYHO NokKa3aHbl Tpaguuumn npasgHoBaHusa [Ha 6narogapeHus.

Taknm 06pasoM, cynutaem 4YTO WUCNONb3OBaHWE ayTeHTWUYHbIX BuMAeOo-mMaTepunanos Heo6xoauMo
B 06pasosaTean0M npotuecce.

HUcnonb3oBaHHas nutepartypa: https://cyberleninka.ru/article/n/ispolzovanie-videomaterialov-dlya-
formirovaniya-kommunikativhoy-kompetentsii-uchaschihsya-na-urokah-angliyskogo-yazyka
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UWCCNEAOBAHUE OUHAMUKU PA3BUTUA PUSUNYECKUX
KAYECTB OETEWU CPEOHEIO BO3PACTA HA NPUMEPE
CKOPOCTHbIX, KOOPOUWHALMUOHHbBLIX U CKOPOCTHO-CUJTOBbIX
CMOCOBHOCTEMN

KonecHuyeHko Huknta AnekceeBuy
npenopaesaTene kadeapbl Or,

maructp ®K, BYHL, BBC "BBA" (r. BopoHex)
E-mail: nikita_kolesnichenko @list.ru

ApueB Omut pun CepreeBuvy
kypcaHT BYHL, BBC "BBA" (r. BopoHex)
E-mail: dima.111yartsev.90@mail.ru

B pamkax KOHCTaTupyloLlero 3aKcnepumeHTa MHOK ObIo NpoBefeHO TecTupoBaHue uU3n4eckon
NnoAroTOBMEHHOCTU (CKOPOCTHbIX, CKOPOCTHO-CUIOBbIX M KOOPANHALMOHHbLIX CNOCOOHOCTEN) U onpedeneHsl
BO3pacTHble 0COBEHHOCTU pas3BUTUS PUIMYECKUX CNOCOOHOCTEN AeTel cpefHero LWKOMbHOrO Bo3pacTa .
TamboBa.

basoi ana cpaBHeHUst 0COBEHHOCTEN BO3PaCTHOW OUHAMMKM pa3BUTUS U3MYECKUMX CnocoOHoCTen
OeTen cpefHero LWKOMbHOro Bo3pacTa . TamboBa c nokasatensamu o6uiepoccMnckumMn Gbinn BbiG paHbl
HOpMaTMBbI, NpMBeAEeHHble B « KOMNNekcHOM nporpamme hu3nyeckoro BocnutaHusa yyawmxes 1-11 knaccos»
(coctaButenu B.M. Nax, N.b. KocpmaH, Ib. MeinkcoH; Mocksa). [aHHbIn BbIGOP 3TOW NporpaMmbl 06ycnoBrneH
TeM (pakTom, YTO OHa MMeeT Hauborbllee pacnpoCTpaHeHWe, a WUCMONb3yeMble B HeN MeToauveckune
nogxoAbl BKMOYEHbl B HOPMaTMBHblE [OKYMEHTbl MuHUCTepcTBa 06pa3oBaHUA MO  MOHUTOPUHTY
P uM3n4eckoro 340pOBbS LIKOMBHUKOB B paMKax peanusauun nonoxeHun «KoHuenuun moaepHusauum
poccuiickoro o6pasoBaHusa Ha nepuog o 2020 roga».

B cooTBetctBMM C 3TMM Hamu Obinu paccynTaHbl CpeaHMe nokasatesin TeCTOBbIX 3agaHun,
npoBeneHHbIX cpeaun peten cpenHero WKOJNbHOIro Bo3pacrta TamboBa. 3aTeM OblnM coCTaBneHbl CBOAHbIE
nokasartenn guHaMmMkKn cpaBHeHNUA C HOpMaT MBHbIMM OA@HHbIMM OTAENbHO ANA Malib4UKOB N AEBOYEK.

CKOpPOCTHbIE CnocobHoCTH

Bo3pacTHas guHamuka CKOpOCTHbIX CMOCOBHOCT el AeTel CpefHero WKoNbHOTo Bo3pacTa . TamboBa
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B CpPaBHEHMM CO CPEAHMMU HOPMATMBHLIMA MOKa3aTensiMvM, NPUBEAEHHbIMM B MporpamMme, OOHapyXuno
cnegywuiee: y ManbumkoB I TamboBa BO BCeM BO3pacTHOM nepuoge Habnwganucb nNpeBbIlEeHWe
pe3ynbTatoB TeCTOBbIX 3agaHun B npefenax 2,9-52 % no cpaBHEHUO C [aHHbIMU NPOrpPaMMHbIMU
HopmaTtusamm (puc. 1).
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Puc. 1. Bo3pacTHasi AMHaMnKa CKOPOCTHbIX CNOCOBHOCT e Manb4YnkoB

Tarke cxoxas TeHAoeHUuus Habnoganacb M y AeBoyek (puc. 2), o4HaKo, BCTpeyanucb OTAEfNbHble
ocobeHHocTu. B Bo3pacTHOM uHTepBane 11-12 neT pa3nuMyusa co cpeaHUMM HOpMaTMBHbIMK TpeboBaHMaAMU
6bimnm  HebGonbwuMn 1 nposiBnanuce  OT 0,7-2,5 %. 3HauMMbIi MPUPOCT pe3ynbTaTOB CKOPOCTHbIX
cnocobHocTen geBo4ek . TamboBa npuxoantbest Ha 13 neT, u pasHuua npossnsetrca B 8,5 %. B apyrom
Bo3pacTte 14-15 neT pe3ynbTaThbl TECTOBbIX 3agaHui geBoyvek . TamboBa ropa3go Bbile nokasaTtenemn
HOpMaTMBHbIX TpeboBaHMI NpUBeAEHHbIX B Nporpamve 6,3-6,5 %.
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Puc. 3. BO3paCTHaF| OVNHaMKKa KoopaAunHaLuMOHHBbIX CNOCOOHOCTEN Malnb4YMKOB

MokasaTenu KOOpAMHALMOHHbBIX CNOCOOHOCTEN Yy IOHOLWeEN U AeByluek . TamboBa no BceM Bo3pacTam
6onee BblpaxeHbl MO CpaBHeHUO ¢ TpeboBaHMA HopMaTuBa B nporpamme (puc. 3, 4). Bmecte ¢ Tem pasnuuus
konebaHun npossnsaTca B npegenax 3,7-8,1 %.
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Puc. 4. Bo3pacTHas AuHaMuka Koo paMHaLMOHHbIX CMOCOGHOCT et AeBOYeEK
CKOPOCTHO-CUIOBbIE CMOCOGHOCT U

AHanua cpaBHeHWA pe3ynbTaToOB TECTOBbLIX 3afaHUM OeTen cpefHero LWKOMbHOro BoO3pacta T
TamboBa 1 HOpMaTMBOB NPUBELEHHbLIX B MPOrpaMmMe 0GHapyxun, 4To y loHowewn B 12-15 net Habnoganucb
CYLLLECTBEHHbIE pasnuuuns, koTopble koneGanucb oT 2,5 % po 7,3 %, c Oonblien BbIPpaXXeHHOCTbIO
y TaMbOOBCKMX LWKONbHUKOB (puc. 5). Tonbko B Bo3pacte 11 neT oTmevawTcsa NoKasaTenm Huxe
NporpamMmMHbIX, U ypoBeHb cocTaBnsn 165 cm B oTnmymm ot 170 cm no TpeboBaHUO HopmMaTmBa NporpamMmbl
(Ha 3,0 % Huxe).
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Puc. 5. BO3paCTHaF| OVNHaMUKa CKOPOCTHO-CUNOBbIX CNOCOOHOCTEN Manb4YMKoB

Y peBOYeK 3aKOHOMEPHOCTb B [AMHaMuKe npocnexuBaeTcs cnegywowas: B 11- 12 ner pasnuyus
ABMATCA CYWECTBEHHO 3Ha4YumbiMu U umetoT npegensl oT 3,8 % Ao 6,9 %, B CTOPOHY HauMMeHbllen
BbIP@XXEHHOCTW LWKONbHUL I. TamboBa; B 13 net HopmaTuBHble TpeboBaHus coBnagalwT, a B 14-15 net
NofyvyeHHble AaHHble MPEBbIWAIDT HOpMaTMBHblE TpeboBaHUA, MPUBEAEHHbIE B KOMMIEKCHON Mnporpamve
n Haxoaatca B npegenax 1,1-1,7 % (puc. 6).
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Puc. 6. BospacTHasi AMHammMKa CKOpPOCTHO-CUITOBbIX CNOCOOHOCT el AeBOYEK

WTak, pesynbTaTtbl NPOBEAEHHOTO CPaBHUTENbHOMO aHanusa
noaroTOBMEHHOCTU [eTel cpeaHero Bo3pacta L TamboBa no
npeBbillaeT YpPOBEHb HOPMAaTUBHbLIX TpPeboBaHUN NpPUBEAEHHbIX
B TECTOBbLIX YMPa)XXHEHUSIX Ha BbISIBIIEHWE CWUMOBLIX CMOCOBOHOCTEN

nokasanu, 4To ypoBeHb (PU3N4ECKOMn
6OMbLIMHCTBY MOKa3aTenen TecToB
B KOMMMEKCHOW nporpamme. TOSbKO
y geBoyek B 14-15 net nposABnsAlTCS
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nokasart enu HWxe, NPUBEAEHHbLIX CPEAHMX HOPMATUBHbIX TpeboBaHWNA.
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SOCIAL AND CULTURAL FUNCTIONS OF LANGUAGE
COMMUNICATIVE EXCHANGE
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Abstract: The article investigates the Language as social bonding because humans have rules for
language and these rules lead us to communicate more efficiently and effectively. It has often been said
prescriptively, if you want to learn the heart of the people, you must learn the language. We say this because
of sociolinguistics helps us understand how to “think” in a particular society.

Key words: culture, social, sociolinguistics, American English, English-speaking people, students

The development of sociolinguistics in linguistic analysis make it possible to gain deeper insights into
the very nature of language and to reveal more fully the conditions of its functioning and the dynamics of its
development, thus forming new light on the ontological picture of language as a social phenomenon.

As obvious from some countries where sociolinguistics actually started from scratch, the revival
of interest in sociolinguistic problems in former USSR was, in fact, the renewal and continuation
of a tradition going back to the earliest period in the history of soviet linguistics when E.D.Polivanov,
V.M.Zirmunskij, and other prominent linguists laid the foundation of a sociolinguistics.

At the 80-90s of the past century, the linguists in the country were following with keen interest the
development of sociolinguistics in Europe and USA. In evaluating the studies of sociolinguistics abroad, they
criticized whatever was basically unacceptable to them, and, at the same time, they searched to utilize the
achievements of foreign science which promote the further progress of sociolinguistics, the elaboration
of its theory and methods, and the study of its problems.

Variation is the engine of linguistic change, for communities do not switch from one feature to another
overnight but go through a period in which new and old variants compete until one win out. But synchronic
variation — variation viewed at one point in time — is not always symptomatic of ongoing change, although
it may encapsulate the effects of previous change or resistance to change. Most of the examples in this
dissertation attest to the vibrancy of synchronic variation and variety in current American English without any
indications of or implications for ongoing change. Many of our examples come from “vernacular’ dialects
of American English—everyday informal regional and social varieties with features like ax (for ask), himselt
(for himself), and zero copula (as in He working) that are frequently stigmatized as non-mainstream,
nonstandard, or worse (considered as evidence of ignorance, lack of education, or laziness). But usages
of this type also survive; even thrive, by symbolizing opposition to mainstream culture. That is, they may
vividly express the identities of their users as members of a particular region, social class, ethnicity, or age
group. Some of these usages are widely emulated as acts of admiration or solidarity by people outside the
groups in which they originated. For instance, white suburban teenagers, who consider these expressions
“cool”, often adopt expressions originating among urban African-American youth.

The extensive use of slang by teenagers is a significant part of this dissertation. Some slang words
illustrate very general principles of linguistic variation and change. For instance, igg, from ignore, illustrates
the tendency to reduce or shorten words in informal speech. Although the incidence is higher as one goes
down the social ladder, virtually all Americans reduce past and hand to pas’ and han’ in casual or excited
speech, at least some of the time, and they can similarly drop the initial unstressed syllable in (a)bout. Unlike
more broadly accepted slang reductions (such as mike for microphone), which typically retain their most
strongly stressed syllable, igg involves the retention of an initial unstressed syllable and the loss
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of a stressed syllable.

Among the things requiring our great attention was the question “How to teach sociolinguistic variation
in American English effectively?” largely identifies our profession. Our students try to use British English
to reveal or conceal their personal identities, characters, and background, often wholly unconscious that
they are doing so. Aimost all of English learners contact with Americans involves speaking strongly governed
by rules, rules that dictate not only what they say but also how they say it. The speech activities of our
students and foreigners shows how social situations determine what kinds of speech can be used and how
speech develops to meet social needs.

To gain a sociolinguistic knowledge of variations in American English will allow Uzbek students and
others to communicate with American people and society, and also to establish a close contact within this
society. It will allow English-speaking people of Uzbekistan to distinguish themselves from Americans who
live a distance away and in a different social group and grade but to communicate with them nevertheless.
It will serve as a linguistic fence between two peoples from differing modes of life and cultures.
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TEACHING STUDENTS ENGLISH USING A COMMUNICATIVE
TECHNIQUE
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Abstract: The article discusses the communicative method of teaching English to students of non-
linguistic universities. The question is raised of some aspects of teaching English grammar to students
of technical universities. The main attention is paid to the development of communicative skills and
grammatical abilities with recommendations of grammatical tasks and other approaches aimed at the
successful understanding of utterances in a foreign language.

Key words: communicative technique, language competence, grammatical structures, language
communication, creative approach.

At present, knowledge of a foreign language is becoming an inalienable quality of a cultured, educated
person. An objective reason for showing interest in mastering a foreign language is the establishment
of closer contacts with foreign countries, the development of international relations. To know a foreign
language does not mean to know grammar rules, vocabulary. It is not just about knowing the language, but
about the ability to use it in real communication, i.e. about practical ownership, therefore, about the
development of “communicative competence.” Moreover, linguistic competence and its component part —
grammatical skills and abilities, take a leading place in the process of achieving this goal. It is undoubted that
communication is possible only if there is language competence, the basis of which are grammatical skills.
The language is necessary in order to communicate at ease almost in the same way as in your native
language. To organize a communicatively-oriented lesson in the English language, it is inexpedient to adhere
to the traditional teaching method, which consists in working on the grammatical side of the language,
limiting itself to reading the rule and training in sentences. Indeed, in the absence of real communication
in classes in a foreign language, knowledge gaps appear among students, and most importantly, difficulties
in expressing their thoughts. The communicative technique offers us a different approach to teaching
grammar. It aims to acquire communication skills. She teaches students to express their thoughts and
emotions using grammatical structures. At the same time, the educational process should be organized
in such a way that students imitate the conditions of real language communication as accurately as possible.
As mentioned above, grammar training should be conducted not just for the sake of memorizing the rules,
but in order for the student to be able to operate these rules already in the communication process,
correctly formulating his statements, that is, this means that grammar training should have a communicative
focus. One of the features of studying a foreign language by students of a technical university is accuracy,
concreteness in the use of lexical units and compliance with grammar rules [1, 25].

The general scheme of work on the assimilation of foreign language grammatical material in a non-
language university should be: system-structure-speech, ie. After the systematic presentation
of grammatical phenomena (for example, groups of temporary forms, etc.), work on less voluminous blocks
is necessary for working out in speech situations. The communicative goal of teaching grammar allows us
to formulate the basic requirement for the amount of grammatical material to be learned: it should
be sufficient for using the language as a means of communication within the limits set by the program and
real for learning it in the given conditions. The main place in communicative teaching of a foreign language
is occupied by game situations, working with a partner, tasks for finding errors that not only allow you
to increase the lexical stock, but also learn to think analytically. In the classroom, students need to be given
the opportunity to use the language in real life situations. This, in turn, allows them to learn how to use
grammatical and lexical forms to express their own thoughts. Communicatively oriented teaching of grammar
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allows you to increase motivation, expand the expressive capabilities of speech and gives naturalness to the
statements of students in a learning environment. Therefore, much attention in the classroom is given
to working in pairs and mini-groups. This form of work is quite applicable when working on such traditionally
difficult topics for students as the word order in a sentence, the tenses of the English verb, the object and
subject infinitive turns, etc. Obviously, the study of the most complex structures is more efficiently carried
out based on foreign-language models. For example, students are divided into groups of three to four
people. They are offered a ready-made model of a grammatical phenomenon and a number of lexical units
(nouns, verbs, adjectives, adverbs), of which it is proposed to compose the largest number of similar
constructions. Such forms of work support the optimal dynamics of classes, giving students an opportunity
for self-realization. Also, in the pair-group form of classes, students can be offered topics or questions for
discussion, and they try their hand in real communication. Students should learn to perceive the
interlocutor’s speech, try to build as clear and clear phrases as possible. An important role is played here
by a creative approach to classes and their independent cognitive activity. Interactions in the group are
organized as free communication of participants, exchange of opinions, discussions, role-playing games,
improvisations, etc. The effectiveness of communicative tasks increases if traditional work on vocabulary
and grammar skills of students is carried out beforehand. The effectiveness of communicative tasks
increases if the traditional work on vocabulary and grammar skills of students is carried out previously [2].
The reference point in the organization of training is natural speech situations and educational speech
situations. The tasks based on the communicative task traditionally include various role-playing, games,
communication modeling, etc. Such tasks are implemented using various cards, booklets and other handouts.
This contributes to greater efficiency and productivity in achieving educational goals when learning a foreign
language in a non-linguistic university.
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Abstract: The article considers factors that positively affect the formation of professionally
communicative competence of students of a non-linguistic university in the process of learning a foreign
language. The motivation for the formation of this competency is characterized.
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The 21st century is a century of multicultural dialogue. Integration processes in various fields
of politics and economics, a high level of migration raise the problem of intercultural communication, mutual
understanding of its participants. These factors lead to changes in the qualification requirements
of employers and society for university graduates of various profiles and areas. The formation
of a multicultural personality is one of the main goals of modern education. There is an increasing need
to revise methods, pedagogical conditions, educational technologies in preparing a qualified employee,
competitive in the global labor market, capable of performing production functions at the level of world
standards, and having a high level of professional and communicative competence.

The formation of professional and communicative competence of a student of a non-linguistic
university, whose components are acmeological, discursive, foreign-language, sociolinguistic competence
[8], is a difficult task both theoretically and in practical terms. The main difficulty that we encountered in the
formation of the components of professionally-communicative competence is the presence of motivational
difficulties.

Based on the works of V. E. Mironova and A. S. Geyvus [3], E. G. Molodykh-Nagaeva and
E. A. Chuvilskaya [4], we define the motivation for the formation of professionally-communicative
competence as a stimulating element, an impulse for positive the driving forces that motivate the student
to carry out educational and cognitive activities, developing intelligence, thinking, private competencies that
make up professional and communicative competence, contributing to the productive planning of activities,
expected results, deadlines studies and stages of work, involving interaction, oriented towards achieving
a high level of formation of the named competency.

In order to diagnose and determine the direction of development of motivation during the formation
of students professionally-communicative competence in the study of the discipline “Foreign Language”,
testing, questioning and ranking were used. To study motivation, we used a modified method of K. Zamfir
“Motivation of professional activity” in the interpretation of A. Rean. The basis is the concept of internal and
external motivation.

Internal and external motives were initially considered when studying the causes of motivation
in a variety of contexts. The initiative lies in intrinsic motivation (personal motivation of the individual).
Motivation is hidden and is expressed in recognition, self-determination. They also distinguish explicit
motivation (perceived), associated, for example, with an orientation toward the formation of competence,
toward a career, at acquiring connections, etc. External motivation is based on motives that are outside the
zone of students’ personal interests — external conditions. An example is material (various types and forms
of punishments, rewards) or social motives (competitive activity, recognition). There are difficulties in clearly
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distinguishing between internal and external motivation. There is a relationship of external and internal
motives. Students need to know the reason for setting goals, that is, there is an awareness of specific
external motives. During classes in the discipline “Foreign Language”, we deal with incentives that encourage
students to act, emotions, ideas, goals and expectations, as well as with specific educational situations,
language subgroups, the teacher’s work and professionalism, educational material [4- 6].

A high level of internal motivation in the formation of professional and communicative competence
in the process of learning a foreign language is due to the following factors, the effectiveness of which
is empirically proven by foreign researchers [9; 10]:

— the formation of a positive attitude towards the speech community and a desire to become
a member [9]

— The development of linguistic self-confidence. This is one of the most important motivational
factors in teaching a student of a non-linguistic university. It is noted that in multicultural contexts where
direct contact with foreign language learners is available, a positive attitude promotes interaction and
develops an independent motivational aspect — self-confidence [Ibidem];

— the use of the motivational concept “possible I” — the individual's idea of who he could become,
would like to become, he is afraid to become. “Possible I” provide motivation for becoming a person who
he represents himself in the future. Image is an important aspect of this theory. Therefore, if a student can
present positive “possible I, in the future it can be used as motivation in real situations [10].

The results of the study confirm:
— the effectiveness of accounting for these motivation factors;

— the importance of the discipline “Foreign language” for training and the development of professional
motivation, as well as for the development of the student’s personality.

In conclusion, we note that taking into account the above-mentioned motivation factors has a positive
effect on the attitude to the study of a foreign language, makes it personally-significant, responsible and
effective. A significant role is played by a teacher of a foreign language, who, using modern means, forms
and technology of education, forms new effective approaches to the development of student motivation.
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Abstract. This article illustrates the characteristic of verb describing the syntactic forms that with the
features of the English language, which are characterized by insufficiency form of the nouns, many
morphological features, especially the helpless of personality verb forms, and other broader considerations.
The article investigates the striking features of emotional positive and negative verbs and variety reasons
of using them in the communication.

Key words: verb, syntactic, morphology, noun, emotions.

One of the particular syntactic features of the verb is that when it is kept in syntactic terms with other
words, it is never separated independently. It is possible to conclude that the use of these words takes
a stronger verb in connection with other words.

When determining the syntactic character of the vertebrae, the conditional units that are associated
with it (which are obligatory to bind to it) play a decisive role. The relevance of the optional media (links)
is significantly lower in the vertebral circle, due to the lack of regular components of the content. In addition,
optional media elements have lower levels of syntactic choice.

They are indifferent to the connection of the verb, and may be in or around any verb links. The
expressions describe the feasibility of putting the following restrictions as a basis for the synthesis
classification of the verbs: only the conditional environment is considered as the appropriate distribution
properties of the verb. In the analysis of the word, the meaning of the task mark is important, so the verb
is called the term “part”.

The two main points are based on mandatory distributibility and characterize the environment as part
of the essential elements of the syntagmatic classification of the verb. It is important to remember, for
example, that the verb in the verb may be incompatible. Except for these voluntary exclusions, the exception
to which the volitional group is added volition is the first (the first sentence), the mandatory condition of the
verb (second noun):

The address was duly given. | was properly treated.

Reduction of the rudimentary determination in the system of the syntagmatic species from a number
of feather-like groups leads to the incomplete classification system. The only way to describe the syntactic
forms of verbs is that with the features of the English language, which are characterized by insufficiency
of the nouns, many morphological features, especially the helpless of personality forms, and other broader
considerations.

Defining the environment as syntactic units is best suited to the essence of the event being
investigated. For example, it is crucial for the synthesis analysis of the treatment (/ was properly treated),
regardless of the morphological means that express it:

It was not treated in the right way
| tore an open envelope, my fingers trembling with fear and clumsiness

As you can see from the text, the verbs being analyzed appear to be motion, and they occur for
a variety of reasons. Often the cause is mentioned. Sometimes it does not show the cause of speech. It can
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be both fear and emotion. Sometimes both of them. The following example shows anxiety, perhaps because
of fear:

“You Are Signora Bolla?” | have brought you a letter.
“A letter?” She was beginning to tremble, and rested on the table to steady herself

Similar text fragments are common. In addition to fear, other positive and negative emotions can
be exciting. This is a tremble verb (about 36% of all samples). The tactile, tremble with the motion for this
verb is typical.

Katherine sank down on the cushions trembling from rage, fright and embarrassment.

Other verbs of the lexical-semantic group are studied with nouns representing emotion: (shake-25%,
quiver-19%, shock —13%, shiver-12% in all cases)

She shivered with pleasure
Grandma shook with anger ...

In the verbs being examined, the meaning of “incoherence” has been shown to have its connection with
exact horses. The quiver’s sense of trembling implies a slight tremor and is associated with reflections,
tissue, veil, tear, curtain and other horses.

A long ripple ran across the pond, and the reflections quivered

According to this article investigated the peculiarity features of giving information and analyzed
significant lexical-semantic group of verbs. In addition, negative and positive sense of emotions verb also
are illustrated.
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ADULT ENGLISH TEACHING. OVERCOMING PSYCHOLOGICAL AND
LANGUAGE BARRIERS

Bo6oxoHoBa MyHuca MyxammagLyKkyp Kusm,

cTyAeHTka

CamapkaHOCcKOro rocygapCTBEHHOTO UHCTUTYTa MHOCT PaHHbIX A3bIKOB,
Y3bekucTaH

Abstract: Adults come to receive additional language education, as they have an interest in learning
a language and motivation for its improvement. However, they face psychological and language barriers.
Psychological barriers are stress that occurs in adults when learning a language, fear, increased personal
and situational anxiety, high expectations of results, as well as psychological characteristics of the students
themselves: their temperament, attention, memory and imagination. All this must be considered when
teaching a foreign language. Linguistic difficulties, grammatical and lexical, are explained by the features
of a foreign language as a subject. Unlike other subjects, it is both a goal and a learning tool.

Keywords: motivation, professional competence, psychological barriers, language barriers, universal
classification of the predicate, selection of language material.

Since the paradigm of modern education is not “education for life”, but “education through life”, many
adults who already have higher education continue to study, receiving additional or second higher education.
In particular, the desire to learn a foreign language is explained by many reasons, among which a special
place is occupied by the growing requirements for the professional competence of specialists, where
knowledge of a foreign language becomes one of the main conditions for the specialist’s competitiveness.
Students come to receive additional education, as they have an interest in learning a foreign language and
motivation to improve it. Many psychologists believe that the previously existing opinion that it is more
difficult for an adult to learn new knowledge is wrong — a high learning potential remains at all stages of life.
Moreover, constant mental work, the involvement of the individual in educational activity maintains a high
level of psychophysiological functions, and education is one of the key conditions for the mental health
of an adult.

Adults approach the educational process consciously, having a high degree of motivation: they engage
diligently and disciplined, since the decision to continue education, as a rule, is taken consciously. Adult
education is usually aimed at solving a specific problem and achieving a specific goal, which is caused
by a life situation. Also, adults have life and professional experience and knowledge acquired at the stages
of previous education. “Adults understand why they come to get an education. They perceive themselves
as an independent, independent person and want to take part in the learning process themselves. They have
already formed ideas about themselves and the world around them. They value their life experience and want
to rely on it in the learning process. They need practical answers to the questions that life poses before
them”. Motives and interests are the most important factors contributing to the success of the training.
Motivation is precisely the driving force that gives hope for success.

Even with strong motivation and interest in learning a language, students should know that they will
have to overcome some linguistic and psychological barriers to language acquisition.

Let’s start with the psychological barriers. Aimost all foreign language learners, especially students
of technical universities who are used to completely different subjects, to a different presentation
of material, experience stress to one degree or another. The concept of “stress” was introduced by G. Selye
in 1936. He defines stress as “the nonspecific response of the body to any demand made against it.” Stress
is a state of mental stress caused by the performance of an activity in, particularly difficult conditions. Such
an activity may be the study of a foreign language since to master it you need to make considerable willful
efforts, and since a foreign language is an object that differs from all other educational subjects. It is both
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a “goal and a means of learning” [3, 32—-33]. Unlike other subjects, a foreign language is characterized
by ‘“infinity” [3, 32-33], i.e. its volume has no boundaries. This means that when learning a language,
a person must know all the grammar and all vocabulary. Such “infinity” leads to serious psychological
problems of the trainees: stress, fear, disbelief in one’s strength. In classes in a foreign language, increased
anxiety can be observed, there is even a special term “language anxiety”. This condition appears in cases
where the student focuses on possible failures in learning a foreign language. Sometimes this can
be a consequence of such an individual feature as personal anxiety, and in other cases, there is situational
anxiety associated with the studied subject. Several aspects of language anxiety can be distinguished:

- the social aspect, which is associated with fear of public speaking;

- anxiety caused by the need to use the language as a means of communication when the
corresponding automatisms have not yet been formed, but you need to know what to say and how to say it;

- anxiety associated with the fear of getting a low rating, being criticized by the teacher.

On the other hand, students who come to receive additional education have an overestimated
expectation of results. It seems to them that their expectations are not met since they cannot easily express
in a foreign language everything that they can say in Uzbek. This is often perceived by them as a failure
or as an inability to speak a foreign language, which is also a kind of psychological barrier.

Other psychological characteristics of students include their abilities, memory, attention, imagination.
The adult’s memory and attention must be trained, as with age, they begin to weaken. This training becomes
especially necessary when an adult begins to work not quite familiar to himself. So, for example, an engineer
can have excellent professional memory. However, when it comes to a foreign language, his memory can
change him. If in the usual type of activity this specialist trains his memory, then under other circumstances
his “intellectual muscles” may turn out to be completely untrained.

In addition to psychological barriers that prevent the acquisition of a foreign language, there are
language barriers. These are the features of the grammatical structure of a foreign language, which can
significantly differ from the native one, complex grammatical phenomena, and a variety of vocabulary. There
are many ways to remove language barriers. This is a presentation of grammatical material in simple and
understandable schemes, a clear and accessible classification of a predicate, thematically organized and
dosed presentation of vocabulary. The authors attempted to create a simple unified classification of the
English predicate, which helps students find the predicate, determine its boundaries and type, understand
what it expresses and correctly translate it.

Careful selection of lexical material is also very important for the removal of language difficulties.
It is the correct selection of language material that helps to remove psychological difficulties for students
who receive the additional qualification “Translator in the field of professional communication” at a technical
university. In the lesson, a “meeting” of the learner’s personality and material should occur, which should
arouse the learner’s interest, help overcome language and psychological barriers, expand the learner’s
horizons, and promote personality development.
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CNNOBAPHAA PENPE3EHTAUUNA ®PPA3EOJIONMYECKUX EOUHULU

CaaueBa Hacuba,

npenoaeaTernb aHIMUACKOTro A3blka

CamapkaHgCcKkoro rocyaapcTBEHHOIO MHCTUTYTa MHOCT paHHbIX S3bIKOB,
Y3bekucrtaH

My3zad ch apoBa 3apuHa,

MarucT paHT

CamapkaHgcKoro rocygapCTBEHHOTO MHCTUTYTAa MHOCT PaHHbIX A3bIKOB,
Y3bekucrax

AHHOTauusna: B gaHHO cTaTbe paccmaTpuBaeTcs ponb dpa3eonorMyYecknx eguHnL, B o0 pMMpOBaHNm
CroBapHOW penpeseHTauuu.

KniouyeBble cnoBa: CnosapHas penpeseHTauuu, ®E, ppaseorpadus, dpaseodopma, CNOBHOCTb.

CnoBapHon penpeseHTauum dpaseonorndecknx eaunHuy (PE), T.e. YCTONYMBBIX CNOBECHbIX
komnnekcoB (YCK) pasnuyHon nepeocCMbICAIEHHOCTM 3Ha4YeHUs, BO MHOTOM elle HegocTaeT WMHAopmauuu
O TOM, Kak U B kKakoM obbeme uenecoobpasHo npeacrtasnATb PE B ToM mnm nHom cnosape. MNoaTtomy
K (pbpaseorpadmm BNONHE NpUMEHUM crnefylwmn Te3uc: «Hapaay ¢ npusHakom ,Ans Yyero genaetca” ans
HbIHELIHEro YpoBHS CNOBAPHOMo Aefia CyLWecT BEHHbIX OKa3blBaeT CA NPU3HaK ,KakK genaeTtca“y.

3apayen paseorpahum sBNAeTCs OTpaxeHue B CroBape CeMaHTUYEeCKUX, rpamMmaTunyeckux,
CTUNMNCTUYECKNX, dYHKUMOHanNbHbIX W Apyrmx ocobeHHocTen PE. dpaseorpadus  npusBaHa
CBMAETEenbCTBOBaTb O [AepuBauMOHHbIX 3aKOHOMEPHOCTAX BO paseorpadpum, MoAenMpyemMocTHu,
dpaseobbeanHeHuax unu cdpaseorHesgax u 1.4. HesaBncmo oT Ha3Ha4YeHUs U CTeneHn NONHOTbI crioBaps
B HEeM [O0JPKHa HaWTu CBOE OTpaxeHwe B COOTBETCTBYWLWEN Mepe dpaseonornyeckass cucrema ssbika.
O4yeBngHO nO3TOMYy [JanbHenwee pas3BuTue oOWen Teopunm nekcukorpadum g paseorpadum,
COBEpPLUEHCTBOBAHWE MNPaKTUKM CNOBapHOro Aena obycrnoBnvMBaeTCcs COCTOSIHMEM pasbiCKaHWi B obnactu
nekcukonoruu, paseonorMn, cemMacuonorun, CTUIUCTUKM U APYrUX A3bIKOBEOYECKUX  AUCLIUMNIMMH.
Ho un Oyaywee dpaseonorMm kak oOTpacnu A3blKO3HAaHWA He MOXeT ObiTb OTOPBaHO OT KPYMHbIX
nekcukorpagu4ecknx NpeanpuaT Un.

K HacToslweMy BpeMeHn yxe BbINOMHEHbl MHOTVE UHT epeCcHbIe UccnefoBaHus no g paseorpacuyeckomn
npo6nemaTtumke, XOTS Ha NPaKT UKE BCE ELLE COXPAHSAETCSA 3HAYMTenbHas AUCrapMOHUs CIIOBApPHOTO OMUCaHUS
(paseoniornm B CpaBHEHUN C «0bLLlEe TeHAeHUNeNn geTann3npoBaHO XapakTepu3oBaTb CTUWMCTUYECKME,
rpaMMaTUYecKMe U CeMaHTUYECKME acneKkTbl NEKCUKU». YKa3aHHyK Jiekcukorpaduyeckyto TeHAEeHL U0
oTBevaeT Takke HO.H.Kapaynos: «B Tom, 4To kacaeTcsi u3y4yeHuss U crnoBapHon dukcauum cobCTBEHHO
NEKCUKM, NEKCUYECKOro cocTaBa S3blka, AOCTUMHYTbl UCKITIYUTENbHAs OEATENbHOCTb M BbICOKasi CTeneHb
MONHOTbI».

dpaseorpadunyeckas npobnemarmka BecbMa MHOroobGpasHa, Kpyr uccriegyembix 34ecb BOMPOCOB
UCKMIOYNTENBbHO LWMPOK. HekoTopble ee acnekTbl MMEHT MpuMHUMInanbHoe 3HayeHue. Tak, COBpeMEHHas
nekcukorpagus Bce 6onee UCXOAUT M3 TOro, 4YTO ()pas3eosiorMsi, oTpaXeHHass B TOJNIKOBOM ClOBape,
npuM3BaHa OCBETUTb COOTBETCTBYyWOLWMM 0Opa3oM ¢ paseobpasoBaTenbHble BO3MOXHOCTM KOHKPETHOTO
cnoga. NoaToMy npakTuMka TONKOBLIX CrioBapein BolpaboTana ycTtaHoBKy Ha o UKCMpoBaHWe B HUX Hanbonee
HeoO6xoauMbix ®E ¢ gaHHbIM crioBOM.

TonkoBbl hpaseonornyeckmit cnosapb (TPC) npegnonaraet yyeT kaTeropuanbHbiX npusHakoB PE,
dopmbl PE, nHTepnpeTaunm ceMaHT M4eCcKkmx, rpaMmmMmaT M4ecknx 1 CTUNUCT MYecknx xapaktepuctuk ®E, nokas
coyeTtaemocTu PE B KOHTekcTe u gpyrmx ocobeHHocTsx YCK. OmmucaHune ®E B TonkoBom ®PC goSmKHO
B MaeanbHOM crydae oTBeyaTb TpeboBaHuaAM: 1)yunTbiBaeTCs OCHOBHOW hpaseonormyecknii poHg A3bika;
2) npoBOAUTCHA BCECTOPOHHEE JIEKCUKO-CeMaHTnYeckoe TonkoBaHue ®E; 3) nokasbiBaoTcss Heobxoaumble
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rpaMmaTmyeckMe XxapakTepuctukn; 4) oObSACHAETCS  9KCMPEeCCUBHO-CTUNMCTUYeckas npupoga PE;
5)nepeuuncnaiotrca  BapuaHTHble Qopmbl  ynoTpebneHusa @E; 6) pans cpaBHeHua coobuwarwTcs
CMHOHMMUYECKME W aHTOHMMWYHble ®E n ap. M Becb 006bemM 3TON WHpOPMaALUM WUNMOCT PUPYIOTCS
noATBepauTEenbHbIMA LUTaTamMu n obpasuamm pe4yeBoro ynotpebneHus.

Utak, cpaseorpadpuyeckas koaumdukauus npegnonaraet BbISCHEHWE BOMNPOCOB WHBEHTapusauuu,
cuctematumsauum n uHTepnpetaumm ®E B ceMaHTMYECKOM, CTUMAMCTUYECKOM M rpamMmaTt4eckoM nraHax,
a TaKke YycCTaHoBneHWe rpaHuy yctonymsoro d¢doHga PE B cnosapsx. [lpuHuunbl KoAWd nKauum
dpaseonormn 3aBucut oT TUNoB ®E n xapaktepe cnosaps. [Ana Teopun kogudukaummn BaxHbIM crieqyet
npu3HaTb MeTOo[ COMNoCTaBfeHnd kKogudukaumm u y3yca MO [aHHbIM CROBApHO YCBOEHHbIX WK
ycBanBaemblix PE n MHoroo6pasms ®E, akcLuepnMpoBaHHbIX U3 Hanboree aBTOPUTETHbLIX XYAOXECT BEHHbIX
N OpYyrux NUCbMEHHbIX UCTOYHUKOB COOTBETCTBYIOLLEr0 UCTOpPUYECKOro nepuoda. B coBpemMeHHOM aTane
pa3Butua dpaseorpapmm oTMevaeTCa Hanuume pasHbiX MPUMHLMMAOB CMOBapHOM penpes3eHTauuu
paseonornm, B pesynbTaTe 4Yero onpefenieHHbIM 06pa3oM oTpaxaeTcs COOTHOLIEHME ()pas3eosiormm
n cuctembl crnosapenn. OcobeHHO nogpoOHO uccnegoBaHbl TakMe BoOMNpockl dpaseorpadumn: npuems
TonkoBaHus PE; cnocobbl umtupoBaHus ®PE; meToabl nogadn B crnoBapsix OTAenbHbIX TunoB PE; yder
cnoeapsiMu yHkLMoHaneHoro ctatyca ®E un 1.n. Tem cambiM crioBapHas npakTuka cbirpana 60onbLuyto posb
B YTOYHEHMM NEKCUKO-(Pa3eosiIorMYECKUX XapaKTepUCTUK s3blka. VIMEHHO B crioBapsix BrepBble Obinu
N3roXeHbl cBeAeHnst 0 MeTadhopUYECcKomr N cemMaHTndeckon npupoae MHormx ®E. Cnosapu B 3amMeTHOW Mepe
cnocobcTBOBanNM pasBUTUIO B3MSAOO0B UM Ha psd BaXHbiX BOMPOCOB dpaseoniormn. 31o rpanHuubl PE;
dpaseodopma; creneHb wugmomatmyiHoctm YCK; ¢paszeobpasoBaTenbHbIl CTAaTyc CroB  pasfnyHbIX
pas3psifoB; CNOBHOCTb KOoMnoHeHToB ®PE u ap. bes atoro Henb3sa Obino cpenaTb BbIGOp afeKkBaTHOMN
cnoBapHon dopmbl DE. 3HaunTenbHas paboTta Gbina npoaenaHa B nekcukorpadumn m dpaseorpacgpum npu
cucTematmsalum u TonkoBaHuM hpaseonorum oTaenbHbIX nucaTenen.[1]

KpynHbiMM BONpocaMu Teopun U NpakTuUKu COBpPEMEeHHOW dpaseorpadumn BbliAeNnnnucb 3a nocregHee
Bpems cnegytowine: ctpykrypa ®C; noctpoeHume cnosapHou ctatbu B Tunosom dC; cuctema nogauun 8 OC,
TC v oBYys3bIMHOM CrIOBape CEMaHTUYECKUX, CTUMUCT UMECKMUX U rPaMMaT M4EeCKNX, 3T UMOMOTMYECKNX U MPOYMX
cBefdeHun o gpaseonormn. MononHsetca dpaseorpadusd n MHopmaumen o6 ocobeHHOCTsX nogaudun
B CNoBapsX MHOTO3Ha4YHbIX, O MOHUMUYHBLIX, CHHOHUMUYHBIX 1 @aHTOHOMUYHbIX DE.

Pa3sutune Teopun cdpaseorpadum HepaspbiBHO CBSA3aHO C ycrexamun CrnoBapHOro ferna, ¢ npoLeccom
OCMbICNIeHNs caMon (ppaseonorun kak Hayku. Tak, B aTon cBasm C.N. OxeroB nogyvepkmBaet: «[llpaktuka
,10MNKOBOro cnoeaps“ nog pepakuven [.HYwakosa, cgenaswas ¢paseonormio camMoCTOATENbHbIM
pasgernom croBaps, U uccriegosaHus akag. B.B.BuHorpagosBa o (paseonormyeckux eguHuuax okasanu
MOJIOXUT eMNbHOE BIMSIHME Ha NOCMNEAYIOLLYIO NTIEKCUKO rpad n4eckyto NpakT Ky B OTHOLLIEHUN ¢ pa3eonormmy.

Utak, crnoBapHas penpeseHTauus Qpaseonorn [AoSbkHa MNpou3BOAUTLCA Kak MOATBEPXAEeHne
BO3MOXHOWN peanusaunm KOHKPETHOTO CEMaHTUYEeCKOro OTTEHKa B CBA3aHHOM KOHTEKCTe, ecnu npusHaBsaTb
peanbHocTb ®E B kavyecTBe OAHOW U3 «(OpM» CywecTBOBaHUA crnoBa. M gelcTBUTENbHO, 3a4acTyio
UMEHHO (OPa3eonorMyeckn CBs3aHHble 3HA4YeHWss BO MHOTOM pacKkpbiBalT B CnoBe ero Haubonee
nokasaTefbHble CBOWCTBA M XapakTepucTuku. OcobeHHO HarmsagHo 3TO MPOCMEXVBAEeTCs B CrOBapHOMN
cTaTbe, 3arnaBHOE CMNOBO KOTOPOMW MMeeT HEeCKONbKOo 3HadeHui. CnoBapb OcCyllecTBNSeT KOoAug mkauuio
MeXd paseosiormyecknx CcBA3e no OTAefbHbIM OOWWMM CTepXHeBbIM KOMMOHEHTaM B Mpegenax
onMcblBaeMoro dhpas3eonormyeckoro MMHUMYMa.  3armaBHOe  CrOBO, peanusupyloliee  CBOMU
(paseocobpasoBarernbHble MNOTEHUWUW, BbLICTYNAeT OCHOBOW nogo6Hon penpeseHTauunm PE B Kaxgom
oTAenbHOM cnydae. TeM caMbiM crioBapem o opMNATCA LenbHble MUKporpynnbl ®E, cCOOTHECEHHbIX Mexay
cobon no obuiemy KOMNOHEHTY dpaseod O pMbl.
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THE IMPACT OF MEDIA ON CHILDREN'S BEHAVIOUR

Sapaeva Shokhista.
Student of the Samarkand State Institute of Foreign Languages,
Uzbekistan

Abstract: In this article followed problems discussed: Advantage and disadvantage of Mass Media.
The effect of Media on Children and adolescents’ behavior. Consequences of media.

Key words: TV, video games, the internet, radio, web-sites.

Nowadays, people have huge demand for media especially, young adolescents. If there is no media,
it is rather difficult to image life without it. As we witness, most of young spend their times with media than
they do in any other activity except for sleeping an average 7-8 hours a day. Researchers has found that
Media influence for children’s beliefs and behaviours. The majority of young people have access to a TV,
radio, computer, internet, video games. As coin has two sides. There are some pros and cons of media.
Heavy television watching can be linked with attention-deficit, as well as asthma, sleep disorders, mood
disorders, psychological stress and depression.

However, Media can be a positive effect on children, especially young children. It can teach empathy,
tolerance, toward of other races and respect for their elders, as well as convey important public messages.
Researchers can provide with recommendations for parents, schools, colleges, the government to increase
the benefits and reduce harm that Media have. In media violence including television, movies, various shows,
video games, represents a significant risk to health of children and adolescents. According to latest
research evidence shows that Media violence can contribute to aggressive behaviour, terrible nightmares,
and fear of being harmed. According to pediatrists and other child health providers can advocate for a safer
media atmosphere for children by pushing media literacy, more thoughtful and proactive use of media
by children and their parents should be responsible for their children while using media.

In addition, children learn best by observing a behaviour and trying to act it. The consequences of their
behavioral attempts influence whether they repeat the behaviour. All kind of violent media can teach specific
violent behaviours, the circumstances when such behaviours seem suitable and useful, attitudes and beliefs
about such be behaviour. In this way, behavioral scene is learned and saved in memory. Video games and
video shows provide an ideal environment in which to learn violence and use many of strategies which are
more effective way for learning. In media studies, researchs, psychology, communication theory, Media
influence and media effects are topics relating to mass media effects on individual or and audience’s
thoughts, attitudes, and behaviour. Whether it is written, televised, spoken mass media reaches a large
audience. Mass media is considered as being one of the most significant forces in modern culture. Some
research has proved that context in which media violence is portrayed and consumed can make the
difference between learning about violence and learning to be violent. Playing different games which treat
to human behaviour that can cause suffering, loss, sadness to victims. In this type of context, with helpful
adult guidance on the real costs and consequences of violence, especially young adolescent viewer can
learn the danger and harm of violence by different experiencing its outcomes. Unfortunately, most
entertainment violence is used for immediate visceral thrills without portraying any human cost and
it is consumed by children without adult guidance or discussion. As | mentioned above, addicting to mass
media is not good situation. Every young child and adolescent should control themselves. Above expressed
different types of negative and positive effects. In my opinion, children should spend their time for reading
books and going to library.
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It is amazing to pay attention and see how far our world is coming technologically. If someone from
100 years ago suddenly found themselves in today’s world. They would think they had been teleported into
dimension. The same said about technology in healthcare. Technology has brought to our life massive
welcome change to the healthcare field. Now patients have access to some of the best diagnostic tools,
new treatments quicker healing. Technology is carrying wonders to healthcare world. We have advanced
sharply from previous years and scientists and researchers are still trying to find different ways to improve
the system. Nowadays, technology plays a big role in health care. There are so many barriers that stop
people from receiving the help and find a cure that need to with the help of technology. With the
improvement of technology, we have witnessed how people’s health and well-being has improved by using
fitness and watches that track calories and footsteps. According to researchers’ opinions technology was
conducted on the gadgets, apps and devices are shaping health care today. The same can be said about
technology in healthcare. There are some top of healthcare technology and healthcare industry and
innovations that are revolutionizing the field. The first one is availability of information. The accessibility
of data and the means to store and process it is a hallmark of technological age. The Net search features
and the ability for healthcare professionals to fast share information have improved the synthesis and
analysis of date. The next one is in healthcare “Big data” allows the entire field to benefit from
comprehensive research studies. They can also draw from exciting studies for comprehensive meta-
analysis. This item allows medical professionals to stay on the top of healthcare trends, techniques and
technologies. This can be used to automatically define risk factors and give a recommendation the right
preventive treatment by comparing patient data with data from thousands of another patient. The another
one is Electronic medical records. Previously, medical information from visits to the general practitioner,
medical specialist allied health professionals and dentists were held in separate locations with different
health practitioners and hospitals. With the help of Electronic records doctors can check all patient histories
test results, diagnoses and relevant information to be kept in an online location. The data allows for more
focused and accurate as well as the ability to see health trends for each individual. The last one
is Telemedicine very popular nowadays. Tele medicine can serve such as video-conferencing are getting
most effective way to check health services. It is beneficial to those people who are living in rural, regional
and requiring access to medical specialists who live far away. If you have any other medical workers and
practitioners or practice nurses providing face-to-face clinical services to the patients during the
teleconsultation with the specialist to ensure the correct procedures are carried out. There is another
benefit of teleconsultation to healthcare workers on location as specialist can provide education and
training. The positive impact of technology in healthcare is clear. Hospitals that make a digital transition
experience all of these benefits of healthcare technology, trends and innovation. Embracing digital
healthcare services are followings:

— cutting-edge digital platforms

— improved operational efficiency

— integrated approach to patient care
— better patient outcomes

— reduced cost
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However, there are some negative impacts of electronic health records. Right, EHC can change
everything for the better. Rather than a record system that works fluently, permanently many networks have
lack of interconnection, which means that many do not have ability to communicate between one another.
Sometimes, this lack of communication can put patient’s health in danger.

Improved patient care. Technology has placed at the disposal of the healthcare community different
patient items to improve patient care. Since EHR are easily available to physicians they can access complete
medical histories of patients and make the well-considered medical decisions with the help of this item,
doctors can identify quickly possible medication errors. They can do this by using apps such as barcode
scanners and patient safety improves as a result. To conclude, Technological developments are better
adopted into the healthcare fields in some parts of the world than others. Developed nations have been able
to harness technology more efficiently for improved patient care; However, developing nations are catching
up quickly. Healthcare providers who have not yet adopted the tools technology places at their disposal are
realizing their vast untapped potential and are making the changes and the investments, required
to streamline processes, lower costs increase efficiency and most important to improve quality of care.
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It is impossible to overstate the profound impact of computer technology on employment trend and
work force structure in the modern technology. Nowadays, computers impact employment by both creating
and destroying jobs, but more than anything by changing the nature of the jobs available. Generally
combined with increases in workplace productivity, computers allow each employee, using quick technologies
for example email, and internet fact-checking to accomplish more with every hour of work. Technology can
include everything from physical devices to information technology networks has a deeply transformative
influence on the modern world and economy field. From changing consumer preferences to reshaping the
way businesses produce and market goods, technology can be considered in the smallest details of day-to-
day business operations, increasing the productivity of employees and investments also accelerating
economic activity, promoting independence between industries and allowing for the continual deployment
of new technologies and also creating new business risks.

Firstly, we should pay attention, creating jobs. While increasing in productivity allow some employers
to scale back on hiring, the reality is that more productive workers are a better labor investment and
employers interested in growing their businesses are more likely to hire new people and expand.
As an industry in itself, computer technology creates jobs in new fields like programming, animation, and
online publishing. However, there are some additional considerations, beyond the impacts of computers
on the jobs we can hold the devices also can change the way we do our jobs. Connected with information
technologies item such as internet messaging and file transferring computer allow for greater flexibility
in working arrangements. This flexibility can improve quality of life factors for workers with systems like
internet freelancing, telecommuting. However, it can also introduce risks such as a lack of job security fewer
opportunities for interactions with co-workers, lead to reduce possibilities of having main benefits such
as health insurance. Productivity also plays a main role on the field of work. Through process improvement,
workers can develop their skills and product development, technology tends to go up productivity
in business operations. While the exact size of that improvement is an issue of academic debate.
Technologies such as email make communication about business operations faster and easier increasing
the overall productivity of workers. Technologies like online customers service and consumer support pages
and can help to reduce the need for personal attention and increase the productivity of investments in these
areas without sacrificing customer experience. Another of them is acceleration. Technology used
to accelerate the rate of business operation. Whether through quicker airplanes or online data transfers.
Online money transfers web purchasing and Internet file sharing all used to accelerate the production cycle
making the capitalization, production sale and distribution of good rather than faster. From operations
standpoint technological acceleration both forces companies to move faster to meet consumer demands
and provides the tools for them to do so. The last one is globalization. Nowadays, companies can
communicate and transfer resources on a global scale makes them more likely to conduct business with
a global web of clients and providers. Technology such as internet, video conferencing and access
to economic data from around the world makes as feasible to conduct business or make investments
in a neighboring town as doing so on another continent. Technology facilities integration and inter
dependence through improvements in transportation and communications. Risks, although adopting new

64 EBpasninckuii Hay4HbIN XXypHarn



dunonornyeckune HayKun

technology can be very beneficial and necessary for a business. Because without doing risks, we cannot
reach our goals. Every new technology also presents a unique set of new risks without proper employee
training in how to use a new system, for example technology can decrease productivity and reduce employee
satisfaction. The rapid migration of personal and corporate operations information to online debates also

makes companies more vulnerable to cyber-attacks that can affect operations or shut down a business
altogether.

To sum up, all information above mentioned some benefits of technology on the quality of workplace.
Yes, at present we are living in the technological world. Every aspect of our live depends on the technology.
With the help of technology, we can everything like online marketing, online booking, making emails. Most
of the workplaces use and demand technology. Additionally, it is important to know the way a computer can

affect our jobs. Most of people rely on their computer skills to find meaningful employment and to work
effectively one employed.
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Everywhere, every day, every minute enjoyable things are occurring in every field of the world. Every
day is filled with news. People learn news and views during reading newspapers and magazines, talking
on the phone or being aware up-to-date news by watching TV or listening to the radio. The press, the radio,
and television play a big role in the life of society. Every people have high demand for media. Nowadays,
we are living in the modern world. These technologies can inform, educate, and entertain for people. They
also influence the way people look at the world and push them to change their outlook.

Mass media plays an important role in organizing public options. Thousands of people watch TV and
get latest information, read newspapers in their spare time, in order not to burn their times. We can witness
in abroad most of the people cannot do anything without a newspaper or magazines during their lunch time
or free time.

At present, TV is a teacher for everybody to learn languages easily as well as used for as information
budget. In addition, the radio also is turned on most of the time, creating a permanent noise. However, some
type of Mass media such as books and manuscripts had been in use for centuries. Everybody uses Mass
media for various purposes for example, for business and social concerns. This can include public relations,
advertising, political communication, for entertaining, music, sport, art, and so on.

Since 20t century also through video and computer games. Journalism is the discipline of analyzing
and presenting information regarding latest events, issues, and people also. Those people who practice
journalism are known as journalists. There are also electronic media and print media. They can include
followings: broadcasting for radio and TV. Many items of various types of recorded discs and tapes.

In today’s world, these are being used for music. Video and computers used for following purposes:
Films, shows, cartoons are often used for entertainment in some cases for documentaries as well. Internet
also is well familiar for us and many uses like both opportunities and challenges. For example: In educational
field every student has high demand for Net. Because all the subjects demand it. Also mobile phones, which
can be used for breaking news and short clips of entertainment like jokes, games, music, and advertising.

Another type of Mass media is considered TV. TV is one of the best inventions the man ever made.
We are beginning to forget what the world was without TV. Everybody has already known what a great force
is TV in the world at present. We are becoming better informed by watching documentaries, discussions,
debates various useful shows and political issues of the day. One other benefit of TV can bring the world
to our room like seeing best actors, to meet famous people. To my view of thinking, we cannot image our
lives without Mass media.

It is silly to avoid it as we can use its advantages. However, we should be careful and filter all
information which we get.
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Abstract: The article considers units of children’s nomination based on various types of assessment.
According to the classification obtained, children’s nominations can indicate age and natural-physiological
characteristics, character, behavior, emotions, mental abilities, moral standards, the social status of the
child in society, family. This allows you to penetrate into the culture of the people, in the traditions of family
education, to understand national and cultural values.
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Nomination units play a special role in creating a linguistic picture of the world. The nature of their
significance is closely connected with the cultural and historical traditions of the people, the background
knowledge of native speakers. The study of units of nomination in the context of culture is fertile ground
for identifying and describing those language means and methods that embody culturally significant
meanings in them. Acting as signs of cultural concepts, units of nomination contribute to the formation
of the cultural identity of the people.

In our work, we consider the national-cultural features of the concept of ‘child’ in English. The units
of the nomination are most transparent for linguistic and cultural concepts, since they display the
characterological features of the worldview, reflectively correlated by native speakers with this language.

We examined the designations of children in the English language, realizing one or another category
of assessment. Words nominating children were taken from Roget’s Thesaurus of English Words and

Phrases, Webster’'s Revised Unabridged Dictionary, Collins English Dictionary, The American Heritage®
Dictionary of the English Language, Great English-Russian Dictionary.

Thus, the implementation of various types of assessment in the nominations of children allows us
to distinguish the following thematic blocks in the conceptual field ‘child’:

1. The child is a living creature (age and natural physiological characteristics).

2. The inner world of the child (character, behavior, emotions, mental abilities).

3. The child as a social being (the social status of the child in society, moral standards).
4. The child in the system of social relations (family, school, religion).

Some categories, for example, sneak, slander, candy hound (sneak, sweet tooth), contain a general
rating and can be used to refer to adults. We tried to avoid such words and did not use them as language
material. Thus, in total, we identified more than 50 nominations for children.

— small (by age): babe, baby, infant — a child in the earliest period of life, especially before he or she
can walk, bairn — a child: son or daughter, lad — a boy, a youth, a stripling, lass — a girl or young woman,
little one — a child, nipper — a small child, toddler — a young child, usually one between the ages of one and
two and a half, especially a young child learning to walk, stripling — an adolescent youth, a juvenile between
the onset of puberty and maturity, youngster — a young person; child or youth;

— small (in height) ankle-biter — a child, chit — a child or babe, kid — a young child or infant, kiddie —
a kid, child, infant, bairn or whelp, mite — a tiny person or child, moppet — a little girl (usually one you are
fond of), tiny tot, tot — a small child.

This group includes stylistically marked names such as small fry — small children, bambino — a young
child, bundle of joy — a baby, rug rat (r.) — a small child, especially an infant or toddler, kinchen (r.) — a child,
toto — a child, sunbeam — a cheerful child, fledgling — a young or inexperienced person.
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Nominations of newborns, breast-fed infants (6 units) can be classified as neonate — and newborn
infant, especially one less than four weeks old, new arrival, newborn — very recently born, nursling — one
who, or that which, is nursed; an infant; fondling, suckling — a young child nursed at the breast, weanling —
a child or recently weaned. A relevant sign is also an indication of the period of their birth and their complete
dependence on adults: pronatis, premature newborn — an infant that is born prior to 37 weeks of gestation.

The analysis showed that the largest number of examples is recorded in thematic groups that describe
the inner world of a child, a child in a system of social relations, his behavior. We believe that this is due
to the fact that in England the process of education is based on restraint. The British believe that the
immoderate manifestation of parental love and tenderness harms the children’s character. The disciplining
effect on children is from a very young age, this teaches them their independence and responsibility for their
actions. They become adults early, and they do not need to be specially prepared for adulthood. Thus, the
study of the features of language nominations of children allows you to penetrate the culture of the people,
the traditions of family education, to understand national and cultural values.
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ATnyeckmne NpobnemMbl NOCTHEKITaCCUYECKOWN HAYKMN
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AHHOTauusA: B cCTaTbe MOKasaHo, 4TO COBpeMeHHbIVI dTan pa3BuTtuna Haykm CTaBuUT BOMPOC
O coumnanbHOM OTBETCTBEHHOCTHU yLIéHbIX. OcobeHHO 3TO aKTyallbHO B obnactu MOJ'IeKyJ'IﬂpHOﬁ ouonoruu
N TeHeTuKW, rae obbekTtamMu UucCCcrnedoBaHUA SABMSAOTCS camMoopraHmsyruwmnecda CuUCTteMbl. K atum
nccecnegoBaHNAM OTHOCATCA U pa6OTbI Nno KIOHUPOBAHUKO 4YerioBeka, 4TOo npMBoAUT K BO3HUKHOBEHUKO
peaanon OnacHOCTU pa3pyLlleHuna NCXOaHOW BUOTeHeTUYECKO M OCHOBbI TENECHOCTU U NMCUXMKM YenoBeka.

KntoueBble cnosa: NoCTHeknaccuyeckas Hayka, couunanbHaa oTBeTCTBEHHOCTb, CaMOOpraHusyruinecd
CUCT eMbl, KIOHMpOBaHUeE.

Voes npeobpaszoBaHWs M MOAYMHEHMS NMPUPOAbI YENOoBeKy SBNSeTCs LOMMHAHTHOW Ha Bcex aTanax
pas3BuTUSA Hayku. [ocTUMHAYCTpuanbHas UMBUNM3auns BCTyMaeT B HacTosiLee Bpewmsi B nepuop ocoboro
Tuna nporpecca, Korga ryMaHUCT UYECKME OPUEHTUPblI CTAHOBATCSH MCXOAHbIMA B OMpegeneHun cTpaTernu
Hay4yHOro noucka. B 9Tux ycnoBusix 3TWKa Haykum npuobpeTaeT KECTKUM XapakTep, MOCKOMbKy
K TpaguUuMOHHBIM HOpMaM Hay4yHoro aTtoca pfobaensoTca TpeboBaHMA XapakTepusyrolme Hayky
B ee couuanbHOM M3MepeHun. Ha noBecTKy gHs BCTaeT BOMNPOC O COLManbHOW OTBETCTBEHHOCTU YYEHbIX
Kak BaXHeWLwen coumanbHon Hopme. CerogHs HeT eAuMHOro pelleHus npobrnem peanbHOW OnNacHOCTU Ans
obuiecTBa MccnegoBaHMint B 00nacTn MonekynspHon 6uonormm n reHeTukn. OTKpbITME YYEHOTO CTaHOBSICb
OOCTMXeHMeM oblecTBa Mo CyWeCcTBY BbIXOAMT U3-MoA ero KoHTpons. I BCé xe y4yéHble HeCOMHEHHO
OTBETCTBEHHbl 3a pe3ynbTaTbl UCMNOMb30BaHMA MX AOCTuxeHun. OHM obnagaT ocobon, He npucyLlen
OPYIMM NoAsIM KOMMNETEHTHOCTbK M MO3TOMY HEpedKo SBMAKTCHA e4WHCTBEHHbLIMW, KTO MOXET pPelnTb
Te WM WuHble npobnembl BcTawwme nepen obuwectBom. O6nMacTb OTBETCTBEHHOCTU  YYEHbIX
He orpaHM4MBaeTCsa MOCMeACTBUSAMU UX peaTenbHoCTU. B Heé BxogUT UM caM npouecc Hay4yHoro
nccrnefoBaHus — BbIOOpP TeMbl, ONpefeneHne Lenen n cpeactB Ux 4OCTkeHns. Bcé aTo BBOAUT B Hay4HyI0
M3Hb CINOXHble HPaBCTBEHHbIE NPOoOneMbl. Tak y4éHbl HEPEAKO 3aHMMAETCsl HE TEM, YTO eMy UHTEPECHO,
a Tem, 4TO TpebyeT oOwecTBO, Jawuwee €My couunanbHbii 3aka3d. [o3TOMy CMOXHO OLEeHMBaTb
N NPUHMMATb C 3TUYECKOW TOYKM 3PEHUs], Hanpumep, paboTbl NO KINOHWPOBAHUIO YenoBeka. ATu paboThbl
OTHOCATCA K MOCTHEKNAacCU4eckoMy 3Tany pasBUTUS HaykMm Ans KOTOPOro XapakTepHO WU3yyeHue
CaMOOpPraHM3ymlLMXca cucteM. TakuM cuctemMam Henb3sl HaBsA3biBaTb MyTWU UX pas3BUTUS, T.e. HapywaTtb
€CTEeCTBEHHbIA X0 3BOMOLMK, @ HEOBXO4MMO MOHATbL Kak crnocob6cTBOBaTh MX COOCTBEHHBLIM TEHAEHL UM
pa3euTus. MpexgeBpemMeHHas peanusauns UOeN KINOHMPOBaHUS YenoBeka MOXeT MPUBECTU He K OTBETY
Ha BOMPOC, YTO TakKoe XW3Hb, Kak OHa 3apogunacb, a sfABUTCA «sAwmkom [MaHgopbl», T.e. UCTOYHUKOM
HecyacTuh n Oepcrteun. lMpuBegem BbickasbiBaHMe 6Ouonora HobGenesckoro naypeata k. Yapradda
«VMveem nn Mbl NpaBo HeoOpaTUMO NPOTMBOLENCTBOBATbL 3BOJIOLMOHHON MygpPOCTU MUIMNIMOHOB NET paau
TOro 4To Obl YyAOBNETBOPUTb amMbuumm 1 NobONLITCTBO HECKOSbKUX YYEHBIX? OTOT MUP AaH HaM B3alMbl.
Mbl NpUXo4MM N yXoOuUM; N C T€4EHNEM BPEMEHWN Mbl OCTaBNIIEM 3eMI0, BO3AYX M BOAY TeM, KTO Npuxogut
nocrne Hac. Moé nokoneHne wnu ObITb MOXET nNpeablayliee MNOKONEHNE BMeEpBble pasBs3ano nop
Npe4BOAMTENLCTBOM TOYHbLIX HayK KOJIOHWanNbHyl BOWHY NpOTUB npupoabl. byayuiee npoknsHeT Hac
3a Heé». /1/

UenoBe4yecTBO OkasblBaeTcs 6E€CNOMOLLHbIM B KOHTpOnNe Haa B03paCTaIOLIJ,el7I TEeXHUYECKOWN MOLLbLO
cospemeHHon unemnusauun. brnomeaunumnHa pacwumpdaeT TexHOosNorm4eckme BO3MOXHOCTU KOHTPOIA
N BMELWIATEeNbCTBA B rEHETMYECKUA KOO YenoBeka, YTo npmeoanT K BO3HUKHOBEHUIO peaanon OonacHoCTun
paspyLweHunda NCXOQHOW OUONOTMYECKON OCHOBbI TEMNECHOCTU U MCUXMKU YenoBeka. Bo3HukatoT I'IpO6J'IeMbIZ
Hayka «ana 4enoBeKka» unn «npoTtuB Hero»; KakoBa mMepa OTBETCTBEHHOCTU yLIéHbIX 3a caenaHHble nMn
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OTKpbITUA. Bonpoc OTKpbIT. BbicOkUiA ypoBEHb MOPanbHOCTWM COBPEMEHHON HaykM U Y4YEHbIX SBMSiETCS
BaXkHeWLwen Npeanocbinko i 6yayLero pa3suTUs Hayku.
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The concept of copyright protection in private international law

Abstract: this article presents an analysis of the concept of copyright protection in private international
law. Copyright protection is twofold. There are a number of principles on which the international legal
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«non-exclusive».

Keywords: copyright, works, protection, legal protection, creative activity, modes.

ABTOpCKOE MpaBO Kak OCOObLIM MHCTUTYT NpPaBOBOW OXpaHbl MpaB aBTopa Ha co3jaBaemble ero
TBOPYECKO W AeATeNbHOCTbIO U YMCTBEHHbIM TPYA0M NMPOU3BEAEHUS CYLLECTBYET yxe 6onee ABYyX CTONETU.

B XVII-XVIII Bekax BoMpocbl 0 MexayHapOAHO-NPaBOBOW OXpaHe He paccMaTpuBanucb CTOJbKO
LUMPOKO, TakK Kak He BbIXoaunu 3a npegernsl onpegeneHHon crpadbl. C TedeHMeM BpeEMEHU Ha 3TO okasana
BNusiHve rnobanu3auns n pasBuTure MHEHOpPMALUMOHHO-TENeKo MMyHUKALMOHHbBIX ceTel. IMeHHO noatomy
anckyccus 6bina BbiBe4EHA Ha MexayHapoaHyto apehry [4, C. 102].

B COBpeMeHHbIIZ nepnon BpemMeHu BoOnpocCamu, Kacarwnummca I/IHTeJ'IJ'IeKTyaJ'IbHOIZ cobCcTBEHHOCTH,
3aHUMaloTCA npenmyuiectBeHHO nse MexagyHapodHble opraHusauuu: BCGMMpHaﬂ opraHusauuda
MHTeﬂﬂeKTyaﬂbHOIZ cobCTBEHHOCTU U BCGMMpHaﬂ TOoproead oOpraHusauunda, B paMKax corfnaleHuna
No TOProBbIM acnekTam npas MHTeﬂﬂeKTyaﬂbHOIZ cobCcTBEHHOCTU.

BcemmpHasi opraHusaums WHTennekTyansHoW co6CTBEHHOCTM Obina co3gaHa Kak edMHbIA LEeHTp
COTpy4HMYECTBA W WMeeT CcTaTyc cneymnanuampoBaHHoro yupexgeHus OOH. [JaHHaa opraHmsauus
3aHNUMAaET CS BbIMNOSIHEHMEM MHOTUX D YHKLUA NO 06ecneyveHnto UHT ennekTyansHon cobCTBEHHOCTN Mepamm
npaBoBow 3awnTbl. OpraHn3aumna BKYaeT MHOXECTBO rocyaapcTB, B TOM uncne Poccuiickyio eagepaumio.
OnemeHTaMun CTpPyKTypbl BbICTynaloT: MeHepanbHaa accambnesi, KoHgepeHuunsa, KomuteT no koopguHaumu,
MOCTOSIHHBLIN KOMWUTET MO WHpOpMauUM O NPOMLILWNEHHON cob6cTBeHHoCTU, Col3 MexayHapoaHoW
naTteHTHON Knaccudyukauyuu.
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MomMMMO yNOMSIHYTbIX Bbille OpraHu3auun, BONpocamu, OTHOCSALMMUCA K OXpPaHe WHTENNeKTyanbHON
cobcTBeHHOCTH, 3aHuMaeTca Takke KOHECKO. B yacTtHocTu, Gbina co3gaHa nporpaMmma MexgyHapoLHOro
COTpygHMYecTBa.

HecmoTpsa Ha TO, 4TO aBTOPCKOE MPaBoO MOMy4YUNo Npu3HaHWe OTHOCUTENbHO HEAaBHO, B CPaBHEHUU
C APYTMMM MHCTUTYTamM rpax@aHcKoro npaea, OHO BMewaetr B cebs Gonblwon AuanasoH pasfimMyHbIX
paboT — OT HammMcaHWsi My3blKM U KHUT, CO34aHUSA CKyNbMNTYp, YEPTEXeWn, NNaHoB, peknamMbl 40 TEXHOMOMHM,
KOTOpble MWCMNOMb3YyTCA B COBPEMEHHOM KMHO. HeyamBMTEenbHO, 4YTO cCylecTByeT MOTPebGHOCTb
B yperynMpoBaHuMM BOMPOCOB, CBfA3aHHbIX C obecnedyeHnem oOXxpaHbl WHTEMNEeKTyanbHbIX nNpa.
OT UX HE3aKOHHOTo ucnonb3oBaHus [5, C. 45].

BcemupHas opraHmsaumst MHTennekTyanbHOW cOOCTBEHHOCTM paccMaTpuBaeT aBTOPCKOE MPaBO Kak
cyObeKkTMBHOE NpaBo aBTOPOB Ha COOCTBEHHbIE NponsBeaeHus [4, C. 109].

CyLLl,eCTByeT pano npuHUMNoB, Ha KOTOPbIX CTPOUTCA Me)KD,yHapOﬂ,HO-I'IpaBOBOﬁ MHCTUTYT OXpaHbl
aBTOPCKKUX npas. K Takum npnHUMNam OTHOCAT: NpUHUUN rpaxaaHCTBa aBTOpa, TeppMTopmaanblﬁ npunHUMN,
a TaKkke npuHuun HauuWoHalnbHOINo peXunma OXpaHbl, npegocrtaBlieHnAa OXpaHbl BHE 3aBUCUMOCTU
OoT cobnoaeHuns cbopmaanOCTeﬁ, CPOYHOTO XapaKkTepa OoXpaHbl, OCyWeCTBIIeHNA OXpaHbl B NOJb3Yy aBTOpPa
nero npaBonpeemMHUKOB.

B uenom, aBTopckoe NMpaBO MOXHO OMpedenuTb Kak COBOKYNMHOCTb MPaBOBbIX HOPM, PErynmpyloLwmx
NopsiA0K UCMOMb30BaHMSA NPOU3BEAEHMIN NMTepaTypbl, Haykn n uckycctea [2, C. 15]. O6bekTamm aBTOpPCKOro
npaBa SABMSATCA MPOM3BEAEHUS NUTepaTypbl, HAykKM U WCKYCCTBA, KOMMbIOTEPHbIE MporpaMmbl M Gasbl
AaHHbIX. Kpome Toro, B nepedyeHb 0ObEeKTOB aBTOPCKOTO MpaBa BKMOYAKTCS Tak HasblBaeMble CMEXHble
npaBa (POACTBEHHbIE, aHanorMyHble) — npaBa apTuUCTOB-UCTMONHUTENEN, npousBoauTenen oHorpamm,
BellaTenbHbIX OpraHM3auun.

Bonpoc 06 oxpaHoCnocobHOCTM KOHKPETHOTO TBOPYECKOTO pe3ynbTarta, TO eCTb O TOM, MpU Kakux
YCNOBMUSX TakOW pe3ynbTaTt nofyvyaeT CcTaTyc NPOu3BeAEeHUs M noanagaeT Mo HauuMOHanbHYK aBTOPCKO-
NpaBoOBYK OXpaHy KOHKPETHOro rocygapcTBa, a MPU Kakux HeT, MOSIHOCTbI OCTaBMfEH «Ha YCMOTpPEHUe»
rocyaapcTB-y4acTHUKOB KOHBeHUUN [3, C. 47].

Moa oxpaHocnocoBHOCTbLIO aBTOPCKOrO NpousBefeHus uenecoobpasHo MNOHMMATb COOTBETCTBME
KOHKPETHOro pesynbTarta WHTennekTyanbHOW OesTenbHOCTU KOMMNEKCY KpuTepues, cneunduydHbIX Ans
OXpaHsiEMbIX aBTOPCKMM MpaBOM OOBEKTOB, W npeacTaBnsWMX cobON pPUANYECKUA MeXaHU3M
naeHTudgmkaLmm o6bEeKToOB aBTOPCKOro NpaBa B KOHKPETHOM rocyaapctee. Kputepuin TBopyecTBa MoXeT
NpsiMO  3aKpennAaTbCAd B OPUAUYECKMX HOPMax HauWOHanbHOro npaBa rocydapcTtBa Kak ycrioBue
oxpaHocnocobHOCTU nponsBeneHus [1].

ABTOpCKOe MpaBo, BO3HUKLIEE HA TeppuTOpUM OOHOro rocygapcTBa B COOTBETCTBUU C €ro
3aKOHOAaTenbCTBOM, OTMMYAETCHA CTPOro TeppuUTopuanbHbiM XapakTepoM — OHO [AeicTBYyeT TOIbKO
B Npefenax JaHHOro rocygapcrea 1 He AeilcTByeT 3a npedenamMu ero lpucaukuumn. B aTom ¢ ToUYKM 3peHus
MEeXIYyHapoO4HOro YacTHOro npaBa 3aknio4aeTcs OCHOBHOE OTMMYMEe aBTOPCKOro npasa OT APYrMxX BMOOB
rpaXkaaHCcKux npas.

OcobeHHOCTH aBTOPCKUX npas 3aKn4yarTCcd B nx aeneHnn Ha KUNCKIMIOYUT eNibHbIE»
N «HeucknuvutenbHoley. C  ToOuYKM 3peHna MexXayHapoagHOoro 4YacTtHoro npaBsa ocobbin MHTEepec
npeactaBndarT  UCKNKOYUTENIbHbIe aBTOpPCKMEe nMNpaBa: npaBO aBTOpCTBa, MNpaBoO Ha WMA, NOpaBo
Ha 06Hap0,D,OBaHMe, npaBO Ha OT3blB NpousBeaeHNd, NpaBo Ha 3allnUTy penyTauynn aBTopa, NnpaBo 4OCTYyNa,
npaBo Ha nepeso, NpaBO Ha pacnpocCcTtpaHeHne u BocCnpousBeaeHue, npaBo Ha nepepa60TKy, npaBo
Ha UMNopT, NpaBO Ha I'Iy6J'II/I‘-IHbII7I nokas un I'Iy6J'II/I‘-IHOG ncnonHeHune, npaBo crnegoBaHUA.

Cdhepa pacnpocTpaHeHUss aBTOPCKMX MpaB WMHOCTpaHUEB Ha Tepputopum Poccumn perynupyeTcs
depnepanbHbiM 3akoOHOM P® 06 aBTOpckOM npaBe U cMexHbix npaBax 1993 r. CyObeKkTuBHble aBTOpCKue
npaBa, BO3HWKWME HA OCHOBE WMHOCTpPAHHOIO 3aKoHa, MPU3HAKTCHA U OXPaHAKTCA Ha Tepputopun PO npu
HanU4yun MexayHapoAHOro CornaleHns U Ha YCNOBUSAX B3aUMHOCT U.
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B oTHOLWEHNV NPOU3BEAEHUIN MHOCTpPaHHbIX aBTOPOB, BNepBble ONyGNMKoBaHHLIX Ha TeppuTopun P,
aBTOpPCKME NpaBa MpU3HaloTCs 3a aBT0paMM-MHOCT paHL,aMu.

ABTOpCKl/Ie npaea pOCCI/II7ICKI/IX rpaxnaH Ha npoun3eeneHund, co3gaHHble 3a FpaHI/ILI,eI7I, NPN3HaKTCA
3a 3TUMU rpaxgaHamu.

I'Ipov|3|3e,u,eHv|;| MOTYyT ObITb OoXpaHAaeMble U HeOXpaHAEMbIE.

OxpaHsiemble nMpou3BefeHMss — 3TO Mpou3BeAeHus, onybnukoBaHHble Mnocrne BCTynneHus ana Po
B cuny BcemupHon koHBeHuunM o6 aBTOpckom npaBe 1952 r. (nocne 27 mas 1973 r), u npou3BeneHus,
noanagawoowme non pencrteme bepHckon KoHBeHUMM 0O oOxpaHe nMTepaTypHbIX W XYLOXECTBEHHbIX
npousseaeHunii 1886 r, BnepBble onybnukoBaHHblie nocne 13 mapta 1995 r. (BcTynneHue atown KoHBeHuun
B cuny ana P®), a Takke npousBedeHus, noanagawowme nop AenctBue OABYCTOPOHHUX JorosopoB PO
O B3aMMHOM MpU3HaHMKM K 3almTe aBTopckux npaB (c ABcTpuewn, bonrapuen, BeHrpuen, Kyboi, LUseunen
n ap.) [5, C.70].

HeoxpaHsiemble npousBefeHUs — 3TO MPou3BeAEeHNd, He nognagawwmne non aencrene BcemmpHon
n BepHCKOW KOHBEHUUN W [BYCTOPOHHUX AoroBopoB P®. ABTopbl Takmx MNpowu3BeAeHWn He BMpase
npeTeHAOoBaTb Ha ynnaTy Bo3HarpaxaeHusi 3a onybnmkoBaHme ux npousseneHuii B Poccnn.

npaBOBaﬂ 3alnTa  aBTOPCKMX WU CMEXHbIX nMNpaB WHOCTpaHUEB B P® ocyuwiecrtBndeTcda
B agMUHNUCTpaTUBHOM MNopAgKke, B MNopAagke rpaxgaHCKoro M yroysioBHoro cygonpom3BoactBa 3aKOHHble
MHTepeCbl aBTOPOB B roOCy4apCTBEHHbIX N UHbIX OpraHax.

3awuTta npae aBTOPOB-UHOCTpaHLEB obecneymBaeTcs nytemMm npu3HaHunAa npae; BOCCTaHOBIIEHUA
NnonoXxeHud, cywectBoBaBLlero O HapyweHuda npaB; B3bICKAHUA OoXoAa, MOJIYYEHHOTo HapyLwuTenewm;
BO3MeLleHna y6bITKOB, BKIMKOYaa ynyweHHY BbIroy; BbIMaTt bl KOMNEHCAL UN.

Taknm 06pa:30M, B Hactodulee BpemMA GO NbLMNHCTBO CTpaH Yy4dacCTBYWOT B MeXOyHapOoOHbIX
cormaweHnax o 3alnTte n oxpaHe TBOPYECKUX Mnpas. CBH3y}0LLLI/IIZ 1 B3aUMOAO MO NIHAOLW NI Xapakrep Takux
cornaweHum cBugetTenbCtByetr O CywectBOBaHUM  CINOXHOINO  MHOIOypoBHEBOro mMexayHapoaHoro
MexXxaHn3ma.
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[Ona 4eTKOro NOHUMaHUA U3NOXEHHOTO HUXE MaTtepuana gagum cnegywuiye onpeneneHna:

BolgeneHHoe nomelleHne — nomelleHus (cnyxeGHble kKaGUHETbI, akToBble, KOHJ) epeHu-3anbl 1 T.4.)
cneuunansHoO npeaHasHavyeHHble Ans o6paboTku peyeBoi MHopmauun (o6GCyxaeHns, coBeLlanus, u T.4.),
coAepxalllel CBedeHUsl, COCTaBnsAlOWME TOCYy4apCTBEHHYIO TalHy, B KOTOPbIX 3BYK pacnpoCTpaHseTcs
B BUZE aKyCTU4YeCcKOro pe4eBoro curHana.

TexHuyeckne KaHanbl YT Ee4KHn MH(*)OpMaLI,MM — O3TO COBOKYMHOCTb WCTOYHMKa CWUrHana, cpeabl
pacnpocTpaHeHnda n TeXxHn4eCKux CpeaCTB nepexearta.

Huxe npmeegeHa npuHyunmarnbHaa cxemMa TeXHU4YeCKOro KaHana yTedykm MHd)OpMaLI,MMZ

Cp ella I cTouHIIK D IIeMHITE
— — P
pacapocTpaHeHIIA CIITHATA
momMexa

Puc. 1 npuHUunNmanbHaa cxemMa TexXHU4eCKOoro KaHana yTedykum MH(bOpMaLI,MM

[na onpepeneHnss BO3MOXHbIX KaHanoB YTeYKM pevyeBOW WHGPOPMaLUMM MPU  PacnpoCT paHEeHUU
aKyCTMYEeCKOro CurHana B OorpaxgarloLlmnx KOHCT pYKUUSX BblAenNeHHOro nomelleHuns, 6ygem paccmaTpuBaTb
M3BECTHYI0 Krnaccuukauuiw TEexXHUYECKMX KaHamnoB yTevyku uHopmauuu, B3ATylo U3 y4yebHuka
«TexHnyeckne cpencrea m MeToabl 3awuTbl UHGOpmMauum» asTopos A. l. 3anuesa, P. B. Mewepsikosa,
A. A. WenynaHoBa.

Knaccrdmkaumst TeXHUYECKMX kKaHamnoB yTeuykv MHG opMaL v NpUBELEHA HA PUCYHKE 2.

Mcxopoa wms onpegeneHna BblAeNMeHHOINo nomMeweHnd, ACHOo, 4YTO B BblgelleHHOM nomMeleHUn 3BYK
pacnpocTtpaHdeTCcAa B BUOE aKyCTUYECKOro pedeBOro CurHana, nodTomMy MOXHO caenatb BbiBOA, YTO NpuU
pacnpocTtpaHeHnn akKyCTu4ecCcKoro curHana B orpaxgarwmnx KOHCTPYKUMAX BblAENeHHOINo nomMewieHund,
XapaKT epHbIMMN TEXHUYECKMMN KaHalnnaMmn yTevkn pequoﬁ MH(pOpMaLI,MM N3 3TOINo NnomMeweHna ABOATCA:

— NPSIMON aKyCTU4ECKNA KaHanaMm yTeudkn pe4yeBoi MHG opmaLmu;
— BNBPOAKyCT M4ECKMI KaHar yTevykn pe4yeBoi nHg opmMauu;

— OMNTMKO-3MEKT POHHBIN KaHan yTe4ykn pevyeBoi NH opmMaL mm;
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TEXHITUECKIIE KAHAJIBI VTEUKII ITHOOPMAITIINI (TKVII)
i N i W i - N i - N
TEVE i TEVH, IIPH IEPEJATH EE TEVHE FETEBOH TEVH BEJOBOH
OBPABATHEAEMOR [0 KAHATAM CEAH HHESOPMAIIHE HHEOPMAIIHE
TCTIH
7 7 7 7
by smExroMArEEHLE byl STEXTROMATHMELE _)I AKVCTHEECEHE EAETIOTEENE 24
OFEEKTAMH
3| TAPAMETPHEECKHE L] STEKTPHTECKHE _)I BHEPOAKVCTHYECEEE
CHEMEA
— 9| OFEEKTOR
] EHEPALHOEHEE | FEAELHORERN | maraETRECERE
_)l CHEMEA
- Rp— IOKYMEHTOE
Ly|  ENTPHIECKHE =| T[APASHTHEE CETH ARVCTOEETPHIE
Ead CEHE
ONTHKO3IEKTPOHH
- s

Puc. 2 knaccud nkaums TexHM4ecknx kKaHamnoB yTedkn nHg o pmaLimm
PaccmoTpum 6onee nogpo6HO Kaxabii N3 3TUX KaHanoB.

Huxe Ha cxeme npencTaBneH NpsiMOM akyCT M4ecKUiA KaHarmn yTeyvku pedeBo i MHMD 0 pmaLuu:

Cp ella I cTouHIIK 1D IIeMHEIIE
e — pHel
pacapocTpaHeHIIA CIITHATA
HoMexXa

Puc.3 cxema npsAMOro akyCTMYecKkoro KaHamna yTedku pedeBoii MHd opmMaLum

3 PUCyHKa BWUOHO, 4YTO CXemMa MNpAMOro akyCTU4YeCKOro KaHalna yTeYKu pequon MHd)OpMaLI,MM
HEe OTINn4yaeTcd OT I'IpI/IHLI,I/II'II/IaJ'IbHOIZ CXeMbl TeXHUYEeCKOTro KaHana yTeudku MH(*)OpMaLI,MM N COCTOUT U3 TpexX
KOMMNOHEHTOB: UICTOYHUK CUITHanNa, cpeda pacnpoCTtpaHeHnA n NpuemMHUK.

NcToYHUKOM curHana B MpsSIMOM akyCTMYECKOM KaHase yTeyku MHopMauun MoryT ObiTb: YenoBek,
BeayLLUiAi pasroBop, a Tak XXe TEeXHU4Yeckue CpefcTBa aKyCTMYECKOro curHama v pasnunyHble TexHUYeckue
CPEACTBa 3BYKOYCUIEHUS.

Cpenoii pacnpocTpaHeHUss aKyCTUYecKOro curHana B MpsAMOM aKyCTUYECKOM KaHamne YTeuyku
MH( O pMaL UK U3 BblAeNEeHHOro NoMeLLeHUs ABNAETCca 04HOpoAHas cpefa — BO3AYX.

B kauecTBe NPUEMHUKOB aKyCTMUYECKOTO CUrHana no CpencTBam NpsiIMOro akycTMUYEecKoro KaHamna yTeyku
peyeBol MHpopPMaL MM MOTYT BbICTYMNaTb pasfiMyHble MO CBOEMY MpefHa3HauYeHUo MUKPOOHbI, a TaK xe
YenoBekK (310 YMbILWIEHHUK) — MyTeM NpegHaMepeHHOTo MpPOo CyLUMBaHWS.

BrnbpoakyCTudeckun kaHan yTeykn peyeBoi MHd opmMaLmu.
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VerpoleTea
PETHCTPATHAE [
EOCTpOHIESISHES
Hetoamms
foroEEx
EHODOED 203NN Cnyxopof ammpat Tonoemwe
9EMOESEL < TenadoHE:
AETOIn Bozgymmas cpama Tespmazcpemga ENOpOZATEHE VCHTHTENE
XY CTHRECROTD } ; i
CHTHATA
IIporogmol Eagan
PAAMOEIHAT
Hetoamms -
= Ororeaecrmil Eaman
foroEEx
AEY CTHEECERR
JOpyrome pamamea ||

MY MOE

Puc. 4. Cxema BUGPOaKyCTMYECKOTO KaHana yTeuyku pe4eBor MHg opmaLum

AKyCTW-IGCKMVI curHan B BI/16poaKyCTI/1‘-IeCKOM KaHalne YyTe4Ku pequon I/lHCbOpMaLI,I/II/I BblAENEHHOTO
nomeweHna, B OTIIMHUM OT NPAMOIo aKyCTU4eCKOro KaHana YyTeudku MHqI)OpMaLI,MM, pacnpocCT paHAeTCcA
B HeO,El,HOpO,El,HOI7I cpene, 06pa3OBaHHOIZ nocnegoBaTtesibHbIMU y4dacCTKaMn pas3JiMyHbIX (*)MSW-IGCKMX cpen:
BO34YX, ApeBeCnHa ,1:|,Bepe171, OKOHHBbIX CTeko, 6eToHa unu Kmpnm4ya CtTeH n 7.4a.

B kauecTtBe NPMeMHUKOB AONnA nepexearta akKyCTU4eCKoro curHana no cpencrteam BM6p03KyCTW-IeCKOFO
KaHana yTe4dku MHd)OpMaLI,MM BbICTYNAOT 3JIEKT POHHbIE CTET OCKOMNbl.

OnTWKO-3NEKT POHHbLIN KaHan yTevykn pevyeBoin MHG opmaLmu.

OnNTUKO-3MEKT POHHBIN (Na3epHbIn) KaHan yTeykn pevyeBOon MHPOpMaumMmM — kaHan, o6ycnoBneHHbIN
MpoLLeccoOM 30HAUPOBAHUSA fa3epHbIM NyHOM BUOPUPYIOLLMX B aKyCTMYECKOM Mofie TOHKMUX OrpaaarLumnx
noBepxHocTen (OKOHHOTO CTekna, 3epkan un 1.4.).

PaCCMOTpMM CXeMy ONTUKO-3JIEKT POHHOIO KaHalna yTe4Ku pequoﬁ MHd)OpMaLI,MMZ

Jazepuoe wzmyvuenne & HE-1Hanazoume

Ah‘&rcrrmecmﬁ CHTHAT EHDPMOHHQ
Hetoauux Cpega Cpega
3 | JIACP
CHTHAIA pacnpoCcTpaHeHHA pacnpocTpaHeHH

- HSI0BEEK Bozgymmasn CTEEIO Jazepuan
- TeXHHYECKHE cpega aKyCTHYeCKad
CpeacIEa

ped Otpamennoe nazepHOe HATYVISHHE CHCTEMA

pazeeIkH

Puc. 5 cxema ONTUKO-3NNEKTPOHHOTO KaHana yTe4ku pequoﬁ MHd)OpMaLI,MM

3BykoBas BOIHA, reHepupyemas UCTOYHMKOM aKyCTMYEecKOro curHana, nagaet Ha rpaHuuy pasgena
BO3[YyX-CTEKNIO CO CTOPOHblI MOMELEeHNs U co3faeT BuGpauunio (OTKMTOHEHUME MNOBEPXHOCTWU CTekna
OT UCXOOHOTO MOJIOXEHUs). ATU OTKNOHEHUS BbI3blBAOT ANMD PaKL MO CBETa, Orpaxnatollerocs oT BHeLlHen
CTopoHbl cTekna. C nomollblo na3epHOro BO3AEWCTBUSA MNPOMUCXOAUT OGMyvYeHMe OKOHHOTo CTekna.
OTpaxeHue nasepHOro U3ny4eHUs NpUHUMAeTCA OT CNNUTTepa YyBCTBUTENbHBLIM MPUEMHUKOM MA3epHOro
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nanyyvyeHus (getekotopom). lNpumMeHeHue cnmuTTepa (genuTens nyyka) no3BOSsieT CBecTM najaloLun
N OTpPaxeHHbI fyd B OAHY TOouYky. [Mpu gemogynaunm OTpPaKEHHOro Nas3epHOro W3nyyeHus BblaensieTcs
peveBas UHP opmaLus.

Nasep v NpueMHUK 06pasyloT CrOXHYIO Nla3epHyl aKyCTMYecKylo cUcTeMy paGoTalollylo B GrnvkHem
MHM POKPacHOM AuanasoHe BOJH.

PeanbHo nasep, CnnnuTTep N AeTeKTop MoryT ObITb COBMELLEHbI B O4HOM yCTpOIZCTBe.

Takum ob6pa3omM, MOXHO caenaTb BbIBOA, YTO MpU pPacnpoCTpaHEHWM akyCTMYEecKoro curHana
B OrpaxgatoLmx KOHCTPYKUUAX BblAENEHHOTO MOMELEHUs, BO3MOXHbIE TakMe TexXHUYecKne KaHarsbl yTeyku
peyeBON MH OpMaLLUN Kak: MPAMON aKyCT M4ECKUIA KaHan yTeyvykn pevyeBon UH opmauumn, BuGpoakycT Yeckmin
KaHan yTe4yku peyeBOor MHDOPMALUM WU ONTUKO-IMEKTPOHHLIA KaHan YTeykn pedyeBOn WH@opmauuu,
Nno cpeacTBaM KOTOPbIX BO3MOXHA yTeudka KOHPp nageHumansHon nHg opmaLnumn n3 Bbi4eneHHOro noMeLeHus.
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BbisiBneHMe CUrHanoB 351eKT POHHbIX YCTPOMUCTB HernacHoro
nony4veHusa nHpopmauum B KaHanax umcppoBomn pagmocBaA3mn

PauH Aptem CepreeBuy
ctyaeHT KyblyY, Poccus, r. KpacHogap

B ycnoBuax MNOCTOAHHOIO pPasBUTUS TeENeKOMMYHUKALMOHHbBIX TEXHONOrmn U Ccpeacts  CBA3U
paguoanekTpoHHas o6cCTaHOBKa CTaHOBUTCA Bce 0Ooniee HacbILWEHHOW WU 3arpyeHHOW curHanamm
CO CIOXHOW CTpyKTypon. B Takon cuTyauumn cpencteB pagnmoMOHUTOPUHra, MOCTPOEHHbIX Ha MNpUHLMNAX
CMNeKTpanbHOro aHanmMsa CUrHasnoB, YXe HeJOCTaTOYHO Ans HagexHoro BbisBneHus AYHINA ¢ nepepaden
no paguokaHany.

C Haubonbwmmm cnoxHocTamm B o6HapyxeHun QYHIN onepaTtop 0ObIMHO CTankuBaeTcsi Npy aHanuse
AuanasoHOB 4acToT, BblAeNeHHbIX Ans UMPPOBbLIX KaHanoB CBA3KW, Takmx Kak paguoTenedoHHas
W paguovactoTHas GecnpoBogHasd cBA3b. JTO 0OYyCMoOBMEHO, npexae BCero, Tem, YTO B AuanasoHax
LM POBLIX KaHaNoB CBA3N MOAENb Yrpo3 YCNOXHeHa AO0MNONHUT ENbHBIMU PUCKaMWU, HE CBOWCT BEHHbIMM ANS
nogavanasoHoB, B KOTOPbLIX MNPUMEHSAIOTCH MNOCTOAHHOAEWUCTBYOLWME CUrHanbl C MNpPOCTbIMM  BuAamu
Moaynsaummn. K Takum puckam MOXHO OTHECT U:

— PErynsipHylo 3arpy>KeHHOCT b ANana3oHoB;

— ncnonb3oBaHue LM poBbLIMU CUCTEMaMN PAANOCBA3M CUTHANOB, KOTOPLIE CIOXHO PErncT pupoBaThb
LUMPOKONOIOCHOM pagmnonpuemMHoOn annapartypou;

— HU3KOE COOTHOLIEHUE CUrHAM/LWYM Ha BXO4€e MPUEMHOTO YCT pOICT Ba;
— MCMNONb30BaHWe YaCcTOTHOIO YNMOTHEHUS KaHamnoB;

— HaxoXaeHue yCTPOWCTBa B «AEXYPHOMY» pexvMe.

PerynsipHas 3arpyeHHOCTb AMana3oHoB.

[Onana3oHbl UMPPOBLIX CUCTEM CBA3W, KakK MNpaBWUMo, MOCTOAHHO 3aHATbl CUrHanamm CucTem
pagvoTenedOHHON CBA3M MMM cuUrHanamm cob6CTBEHHOW unu cocefHux 6GecnpoBOAHbIX CeTewl, cpeau
koTopbix curHan AYHIU mMoxeT «nerko» 3aTepsaATbeCs, ecnu Oyaetr uMeTb hOpMy, CXOXyH C CUrHamnamm
neranbHbIX cMcTeM. Hanpumep, ananazoHbl down-link kaHana 6a30BbIx CTaHU M cuctem coton ceasm (GSM),
UnNn gmanasoHbl, KOTOpble BblaeneHbl Ang 6e3nMuLeH3N0HHOTo UCMOoNb30BaHNS CUCTeMaM PagnoyacToOTHOM
6ecnpoBogHon ceasn (ISM2,4-2,5 Ty, 5,1-5,8 [Ty 1 ap.), MMM Anana3oHbl CUCTEM MUKPOCOTOBOW CBS3U
(DECT).

Ucnonb3oBaHne UndpoBLIMM CUCTEMaAMN PaAANOCBA3N CUTHaNoOB, KOTOpPbIE CIMOXHO PEerucTpupoBaThb
LUMPOKONOSIOCHOM pagmnonpuemMHoOn annapartypon.

[ns yBenMyeHus npomnyckHOW cnoCOOHOCTU U MNOBbLILLEHNS MOMEXO3aLLULLEHHOCTN B pagmMo4acTOTHOM
GecnpoBOAHON CBA3M UCMONb3YOTCSA CUrHArbl CO CIIOXHOW CTPYKTYPOW: LUMPOKOMOSOCHbIE CUrHArbI; CUrHarnbI
nepefaTtyukoB, (PYHKUMOHUPYKOLLME B MNAKETHOM pexume; CuUrHanbl C MNCeBAOCHy4YanHOW NepecT ponKon
paboueit yactoThl (MMPY), Hanpumep B cTaHgapTax Wi-Fi, Bluetooth, Zigbee, NanolLoc, LTE, UMTSu . a.

Hunskoe cooTHoOLWweHNE CI/IFHaJ'I\LLIyM Ha BxXo4e npuemMHoro yCTpOIZCTBa.

|_|OCKOJ'Ibe LI,I/IqI)pOBbIe CUCT eMbl GGCI'IpOBO,D,HOﬁ CBA3N 3a4acCTylo NOCTpPOEHbl MO CxXxemMaM, KOTOopblie
npeanonaratoT ONTUManbHbIA npunem cCurHanoB, COOTHOLWEeHue «CI/IFHaJ'I/LIJyM» Ha BXxOo4e COOCTBEHHbIX
NPNEMHUKOB TakKuxX CUCTEM MOXEeT ObITb AOCTATOYHO HU3KUM, YTO 3aTtpyaoHdaeT unn aenaet HeBO3MOXHbIM
06Hapy>|<eH|/|e OnacHbIX CUrHaNnoB LWMPOKOMNOJ10 CHbIMU MO UCKO BbIMU NPUEMHUKaMU.

Mcnonb3oBaHMe 4acTOTHOIO ynnoTHEeHUA KaHalnoB.

Lindposble kaHamnbl C 4YacTOoTHbIM yrnoTHeHnem (OFDM) umeloT cnekTp curHana, fno KoTopomy
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HEBO3MOXHO OMNPeaenNnTb KONMMYEeCTBO YCTPOWCTB, 3a4elCTBOBaAHHbIX B pagnoobMeHe, M UX YPOBEHb
curHana. Hanpumep, aTto npumeHumo gnsa curHanos Wi-Fi HEKOTOpbIX cneumnd nkawun.

Haxo»geHne ycTpoicTBa B «4EXKYPHOMY pexume.

«[eXypHbiM» Ha3blBaeTCcs TakoW pexuM paboTbl YCTPOWCTBA, MPU KOTOPOM B MOMEHT MNPOCTOS
pagnooOMeH yCTponcTBa CBeAEH K MAHUMYMY MM BOOOLLE OTCYTCTBYET, YTO CYLLECTBEHHO 3aTpy4HsieT
ux obHapyxeHne. Tak Begyt cebs, Hanpumep, MHOIMME YCTPOWCTBA CUCTEM paguoTenedoHHON
n pagmoyactoTHou 6ecnpoBogHoi cesa3m (Wi-Fi, Bluetooth, DECT, CDMA, GSMu T.4.).

OueBungHo, 4TO Ang addektusHoro BoigeneHns OYHIN B kaHanax undpoBo pagnocBa3n C y4HeTOM
0CODOEHHOCTEN UX (PYHKLUOHUPOBAHUSA, WU3MOXEHHbIX Bbllle, HEOOXOAUMO KOMMINEKCHOE peLlUeHne Lernon
rpynnbl 3agad, Takux Kak:

— perucTpauus pagnoobmeHa B kaHanax LU poBbIX CUCTEM CBSI3U, B TOM YUCHE CUTHANOB C HU3KUM
COOTHOLUEHNEM «CUTHAMN/LWYyM», LUIMPOKO MO O CHBIX CUrHANOB U CUrHaNoB C HECTauMOHapPHbIM dHEepPreT N4ecknm
CMEKT POM (MaKeT HbIX);

— 06Hapy>KeHv|e HOBbIX 6eCI'IpOBOﬂ,HbIX yCTpOVICTB, B TOM 4UCne B «OeXypHOM» peXxume, no CUrHanam
wmpokoBsewaTtesibHbIX «MadAkoB» M C NOMOLWbIO NPpUHYOUTENbHOINO nepeBoda yCTpOI7ICTB B pPeXum
pa,u.moo6meHa M nocpeacTtBOM WMpOKOoBeLWAaTENIbHbIX ONPOCOB CETEBOI0 OKPYXEHUA;

— pasnuyeHue yCTPONCTB «CBOW — YyXXOW» MO CETEBOMY ajpecy B MHOrokaHamnbHbIX WMHTepd ercax
1 Anana3oHax C BbICOKOW 3arpyXeHHOCT b0 CMrHanamu co6cTBEHHOM U CoCeHUX CETEeN CBA3Y;

— onpegeneHne U3MEHEHWI UHT EHCMBHOCT M UCMONb30BaHUS CyLLECTBYOLWMNX 6GecnpoBoAHLIX KaHanos
CBA3M, B TOM Yucre pasnumyeHne Tpaduka gaHHbIX U ynNpaBfieHUsl, aHanM3 CBA3en YyCTPOWUCTB M TOMNOMOrMun
ceTen.
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MaccuBHbIe K NoJQiyaKTuBHbl€ aKyctTonapamMmeT puvieCkmue oTpaxartesm
(aHpoBUGpaToOpLI)
Ma3z3yp AHgpen OneroBuy

ctyaeHT KyblyY, Poccus, r. KpacHogap
E-mail: joraonczar@gmail.com

Mbl xuBemM B MUpe WMHPOPMALUOHHBIX TEXHONOTMUNW, rge cambiM [MaBHbIM OOBbEKTOM SBMseTcs
uHdpopmauua. ®pasa «Kmo enadeem uHpopmayuel, mom ernadeem MUPOM», cKasaHHaa HataHoM
PoTwunbaom akTyanbHa Ha CEroaHSAWHUA AeHb, KaK HUKOrga paHee. Ml MeHHO NoaToMy Tak BaXHa 3aliuTa
WH o pmaLuu.

OcHOBHOM yrpo3on ©e30nacHOCTW, OT KOTOPOW ee HeobOXxogumo 3awuwaTtb SBMsSieTCs
HEeCaHKLMOHMPOBaHHbIN AocTyn. MIMeHHO ¢ paHHOW npobnemon CTankuBawTCsl Kak B KPYry JIMYHOTO
NPOCTpaHCTBa, Tak U B ApYyrnx cg epax.

HecaHKLMOHMPOBaHHbIA AOCTYN 4acTO OCYLIEeCTBNSAETCA C MPUMEHEHUEM CrneLlnarnbHbIX TEXHUYECKUX
CpeacTB, KOTOpble 3apaHee YyCTaHaBnuBaAKWTCA B  TPYOHOOOCTYMHble MeCTa, UTO  YCIOXHSET
nx o6 HapyxeHue.

CylliecTBYyeT MHOXECTBO BapMaHTOB TEXHUYECKUX CPEACTB, Cpeamn KOTopbiX 0coBoe pacnpocT paHeHue
MO Ny4YMny NaccuBHbIE 1 MONyaKTUBHbIE aKyCTomnapamMeTpuyeckue oTpaxaTenu (aHaoBuGpaTophl).

OHooBMOGpaTop — TexHuM4yeckoe CPeacTBO, KOTOPOE WCMOMb3yeTcs Ans HeCaHKLMOHMPOBaHHOIO
nepexesaTta akyctuyeckon uHdopmauuun. OTnnymem oT ApYrux TEXHUYECKUX CPencTB ABMAETCA OTCYTCTBUE
MCTOYHMKA NUTaHUA W nepefartyvka, 4TO 3aTtpyaHseT wux obHapyxkeHue. MuHycom 3HOOBUOpPaTOpOB
ABMseTcq He06X0AUMOCT b UCMOb30BaHNS HeManomn o6 nyyarLen MOLLHOCT M Ans ob6ecnevyeHns ganbHOCT U
nepexesaTta akyCTU4EeCKON UHM o pmaLuu.

OHpoBubpatop 6bin paspaboTaH cCoBeTCkMM MHXeHepoM JlbBom CepreeBnyem TepmMeHOM B KOHLE
1943 ropa.

MpakTuyeckoe npumeHeHne aHaoBubpaTopa gartupyetca 1945 rogom. 4 aBrycta CoBETCKME NMOHEpHI
npenogHecnu nocny CLUA Asepenny lappumaHy, npurnaléHHOMy Ha npas3gHoBaHue bunes NMOHEpPCKoro
narepst ApTek, nogapok B Buge bonbuworo repba CLIA, coenaHHOro n3 cambiX papuTeTHbIX MOpo AepeBa.
Mocon He nopgo3pesan, YTo B repb BCTpoeH aH4OBMOpaToOp M NoBecun ero B cBoeM kabuHeTe. A B foMe
HaNpPOTMB 34aHMsa MOCOMbCTBA MOSIBUNMUCL ABE KOHcnuMpaTuBHble kBapTupbl HKBI. IMeHHO B HMX Obinu
YCTaHOBMNEHbI NPUEMHUK OTPaXXEHHbIX CUrHaNoOB N reHepaTop.

3a BpeMsi NPUMEHEHNS LUMMOHCKOW CUCT eMbl, MONyYUBLLEN HAa3BaHNE «3MaTOyCT», NOMEHSANUCL YeTbIpe
nocna. Kaxabin HOBbIA MOCOS MOJNIHOCTbIO M3MEHsAN MHTepbep kabuHeTa, HO repb Bcerga ocTaBarcs
Ha cBoeM mecTe. KaBuHeTbl He pa3 Obinu ob6cnegoBaHbl, HO «3nMaToycT» Tak U He Obin o6HapyxeH. Jnwb
B 1952 roay nHd opmaumio o aHaoBubpaTope, BCTpoeHHOM B rep6, Buigan nepebexyuk Metp MNonos.

Haxe nocne obGHapyxeHus aHAoBMOpaTopa, amMepukaHubl JOMr0 He MOIMKU MOHATb MPUHLUMN ero
OENCTBUSA, TaK kak NoBpegunu pes3oHupylowyo mMembpaHy. N nuwb Onarogaps nomowm OpuTaHCcKoro
yyeHoro MNMutepa PainTa, M yaanocb packpbiTb CEKpeT «3naToycTar.

OHpoBubpatop Obin cpaBHUTENbHO HebomnbwmMm. KoHCTpykuus Obina npegenbHo npoctra —
MeTannmyeckasi MonoCTb C Pe30HMPYHOLWEN MeEMOpPaAHON U 06beMOM OKOSo 2-X KyBu4Yeckux caHTUMETpPOB,
a Takke aHTeHHa gnmHon okono 30 cm.

OHpoBubGpaTop npeacrtaBnseT cO6O0M LUNMUHOAPUYECKMA OObeMHbI pe3oHaTop, KOTOPbIA HAacTpoeH
Ha BHELUHWE W3Ny4YeHWs onpeneneHHoW 4vacToTbl (0OblMHO B AunanasoHe 300 MIy). Bubpatop BHyTpM
pesoHaTopa co3gaeT cBoe cobCTBEHHoe rnone nepeusnydeuns. Korga B nomelleHWM BeAyTCS pasroBOpHl,
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n3MeHsieTca cobCcTBeHHas pe3oHaHCHaA 4YacTtoTa aH,qoaMGpaTopa, BIMaA4 npum 3TOM Ha none
nepeunsnyvyeHuna, KotTopoe MmoaynmpyeTtca akyCt u4eCKumMmn KonebaHusamu.

Ans paboTbl 9HAOBMGpaTOpa He06X0AUMO MOLHOE 06 yYeHMe UCTOYHUKOM Ha YacToTe pe3oHaTopa.
MMeHHO MoaToMy 3aTpyaHSieTCcs BO3MOXHOCTb €ro oGHapyXeHUsi pasnuyHbIMMA CpeacTBaMi noucka, Kpome
pPagVOKHT PO NIS.

3H,D,OBI/I6paT0p — Q3TO Junwb OAHO M3 MHOXeCTBa chneuyunanbHbIX TeXHUYEeCKMX Ccpencrts
HECaHKUMOHNPOBaAHHOTIO nepexeaTta I/IH(*)OpMaLI,I/II/I. MmMeHHO NnO3TOMY BaXXHO 3HATb BO3MOXHble yCTpOIZCTBa,
KOTOpble MOTyT co3gaBaThb yrposy And KOH(bI/IJJ,eHLI,I/IaJ'IbHOCTI/I I/IH(bOpMaLI,I/II/I n yMeTb 06Hapy)KI/IBaTb nx.
Kpome 3TOro, Heo6Xo04MMO MOCTOSHHO coBepLlieHCTBOBaAaTb CBOWU 3HaHWA, 4yToObl Bbl CMOMMN 3aLUUTUTb
CBOHO I/IHd)OpMaLI,I/IIO OT BCEX BO3MOXHbIX Yyrpo3.

«besonacHocmb — 3Mo npouecc, a He pesynbmamy» — bptoc LHanep.
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[lnsa 3amemock:
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