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Pucynox 7: O6bembl 3kcrIopTHBIX OCcTaBOK 3AO «Ankoa CM3» (ThIC. T) U 1075
sKcnopTa oT npousBoacTsa (%) B 2009-2013 rr.

Pucynok 8: JluHamuka mpor3BOICTBA AIFOMUHUEBBIX MMOTY(HaOpUKaTOB U ITpoKaTa Ha
OAO «KYM3y» B 1999-2013 rT., THIC. T

Pucynok 9: CTpykTypa npou3BOICTBa AIFOMUHHUEBBIX MMOTY(HaOpUKATOB U ITpoKaTa
OAO «KYM3», %

Pucynok 10: O6bembl 3kciopTHBIX TOCTaBOK OAO «KYM3» (ThIC. T) 1 107151
sKcropTta oT nmpou3BojicTBa (%) B 2009-2013 rr.

Pucynok 11: /lunamuka npou3BOACTBA aTIOMUHUEBBIX MOTY()adpUKaTOB U MpoKaTa
Ha 3A0 «Ankoa Metamypr Pyc» B 1999-2013 rr., ThIC. T

Pucynok 12: CTpykTypa npou3BOJCTBA aJFOMUHHUEBBIX M0JIy(HaOpPUKATOB U MPOKATA
3A0 «Ankoa Metamnypr Pycy, %

Pucynox 13: O6beMbl 3kcopTHBIX TOCTaBOK 3A0 «AMPY (ThIC. T) U 1015 IKCIIOpTA
ot npousBoacTia (%) B 2009-2013 rr.

Pucynok 14: lunamuka npon3BOICTBA aJTIOMUHUEBBIX TI0yhadpuKkaToB® u mpokara
Ha OO0 «KpaM3» B 1999-2013 rrT., THIC. T

Pucynok 15: CTpyKkTypa npou3BOICTBa aJIOMUHHUEBBIX TOJTy(HaOpPUKATOB U MPOKATa
000 «KpaM3», %

Pucynox 16: lunamuka mpou3BO/ICTBA aTIOMUHHUEBBIX MOTY(HaOpHUKaTOB U IIpoKaTa
Ha OAO «CMK» B 1991-2013 rT., THIC. T

Pucynok 17: CTpykTypa npou3BOJCTBA aJFOMUHHUEBBIX N0JIy(HaOpPUKATOB U MPOKATA
OAO «CMKp», %

Pucynok 18: /Ilnnamuka npousBoacTBa amoMuHueBoro npokara Ha OAO «PYCAIJIL
Casuan» B 1998-2013 rT., THIC. T

Pucynox 19: O6bemsbl s3xkcniopTHbIX moctaBok OAO «PYCAJI Casinan» (ThIC. T) U
noJist 3KcropTa ot npousBoacTBa (%) B 2009-2013 rr.

Pucynok 20: /luHamuka npou3BOACTBa aatoMUHUEBOro npokata Ha OAO
«Ypannckas ¢onbra» B 1998-2013 rr., ThIC. T

Pucynox 21: O6bembl s3kciopTHBIX TOcTaBOK OAO «Ypanbckas ¢honbra» (TeIC. T) U
noJist aKcropTa ot npousBoacTBa (%) B 2009-2013 rr.
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Pucynok 22: Jlunamuka 3KCHOpTa U UMIIOPTa aIFOMUHUEBBIX MONTy(HaOdpUKaToOB U
npokata B 1999-2014 rr. B HaTypaJlbHOM BBIPOKEHUHU, THIC. T

Pucynok 23: /Ilunamuka sKCopTa ¥ UMIIOpTa aTIOMUHUEBBIX MOTyPadpUKaToB U
npokata B 2000-2014 rr. B 1€HE)KHOM BBIPaXEHUH, MJTH JIOJLT

PucyHok 24: YcpenHeHHass CTpyKTypa pOCCHUHCKOTO SKCIOPTa aTFOMUHUEBBIX
nonydadbpukaroB u npokara B 1999-2013 rr. B HaTypaJIbHOM
BbIpakeHuu, %

Pucynok 25: /InHamuka dKCropTa pa3iu4HbIX BUIOB ATFOMUHHUEBBIX
nonygadbpukaroB u npokata B 2001-2013 rr. % (2001=100%)

Pucynok 26: Jlunamuka sxcriopTa u3 Poccuu antoMUHHAEBBIX IPYTKOB U MpoQuIIeii B
2000-2013 rT. 10 OCHOBHBIM HAIIPABJICHUSM ITOCTABOK, THIC. T

Pucynok 27: CTpyKTypa MOCTaBOK aFOMHUHHUEBBIX ITPYTKOB U npoduieit u3z Poccun
10 OCHOBHBIM Harnpasyienusm (2000/2006/2013 rr.), %

Pucynok 28: CtpykTypa moctaBok Ha 3kcnopT u3 P® npeccoBaHHON NPOAYKIIMHU U
miockoro npokara B 2013 r., %

Pucynok 29: CTpykTypa OCTaBOK aIFOMUHHEBOTO IUIOCKOIO Npokara u3 Poccuu no
ocHOBHBIM HarpaieHusM (2000/2006/2013 rr.), %

Pucynok 30: /lunamuka sxkcnopra u3 Poccnn antoMHUHHEBOTO INTIOCKOTO ITpOKaTa B
2000-2013 rr. 0 OCHOBHBIM HalpaBJIEHUSM MOCTABOK, THIC. T

Pucynok 31: CtpykTypa nocTaBoK alntoMUHHEBOU (osibru u3 Poccrun 1o OCHOBHBIM
HarpasieHusM (2000/2006/2013 rr.), %

Pucynok 32: lunamuka skcnopra u3 Poccun amomunueBoit poasru B 2000-2013 rr.
110 OCHOBHBIM HalpaBJICHUSM MOCTABOK, ThIC. T

Pucynok 33: CTpykTypa MOCTaBOK aTIOMUHUEBBIX TPYO M3 Poccuu Mo OCHOBHBIM
HarpasieHusM (2000/2006/2013 rr.), %

Pucynok 34: [Jons ctpan CHI' B skcnopTHBIX ocTaBkax u3 Poccnn pa3znuunbix
BUJIOB AIFOMUHUEBBIX 1MoTy(adbpukaToB u npokara B 2009-2013 rr., %

Pucynox 35: lunamuka skcnopra u3 Poccuu amomunneBsix Tpyo B 2001-2013 rr.
10 OCHOBHBIM HalpPaBJICHUSIM MIOCTABOK, ThIC. T

PucyHok 36: YcpenHeHHasi CTPYKTypa pOCCUHCKOTO UMIIOPTA aTFOMUHUEBBIX
nosrydabpukaToB U pokara B 1999-2013 rr. B HaTypallbHOM
BBIpakeHuH, %

Pucynok 37: /luHamMuka UMIOPTA PA3IMYHBIX BUJOB aTFOMUHUEBBIX
nostypadbprkatoB u npokara B 2001-2013 rr. % (2001=100%)

Pucynox 38: lunamuka umnopra Poccueil allfoMUHUEBBIX PYTKOB U MPOQuIIeii B
2000-2013 rr. 10 OCHOBHBIM HaNPaBJIEHUSM MOCTaBOK, THIC. T

Pucynok 39: Ctpykrypa umnopta Poccueil antoMUHUEBBIX IPYTKOB U Mpouieit no
ocHOBHBIM HarpaBieHusM (2000/2006/2013 rr.), %

Pucynok 40: Ctpykrypa umnopta Poccueil antoMUHUEBBIX IPYTKOB U Mpouieit no
ocHOBHBIM HarmpaBiieHusM (2000/2006/2013 rr.), %

Pucynok 41: Ctpyktypa umnoprta Poccueit antoMMHMEBOTO IJIOCKOTO MPOKaTa 1Mo
ocHOBHBIM HampasieHusM (2000/2006/2013 rr.), %

Pucynok 42: CTpykTypa UMOOPTHBIX TOCTaBOK Poccueil mpeccoBaHHOW MPOAYKIIUU
1 ockoro npokara B 2013 r., %
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Pucynok 43: Iunamuka umnopta Poccueit amomunueBoit gpoasru B 2000-2013 rr.
10 OCHOBHBIM HalpPaBJICHUSIM IIOCTABOK, THIC. T

Pucynok 44: Ctpykrypa umnopta Poccueil amoMuHneBoil poabru mo 0CHOBHBIM
HanpasiaeHusm (2000/2006/2013 rr.), %

Pucynok 45: lunamuka umnopta Poccueit amromunueBsix Tpyo B 2000-2013 rr. 1o
OCHOBHBIM HaIIPaBJICHUAM ITOCTABOK, THIC. T

Pucynok 46: Ctpykrypa umnopta Poccueil amtoMuHUEBBIX TPyO 110 OCHOBHBIM
HanpasieHusMm (2000/2006/2013 rr.), %

Pucynok 47: YpoBeHb CpeIHEB3BEIIEHHBIX SKCIIOPTHO-UMIIOPTHBIX LIEH Ha
pa3iryYHbIe BUJIbI AIFOMUHUEBBIX NOypadpukaToB u mpokara 3a 2009-
2013 rr., TBIC. TOJ/T

Pucynok 48: /IluHamuka cpeqHUX BHYTPEHHUX LIeH PD Ha nepBUYHBIN aTFOMUHUN U
pa3IMYHbIEC BUJIbI ATFOMUHUEBBIX NOTypadprukaToB u npokara B 2011-
2014 rr., pyo/T

Pucynok 49: Jlunamuka oTrpy3Ku TOBapOB, BBIIIOJIHEHHBIX PadOT U yCIyr
POCCUMCKUMH MPEATPUATHIMH MO BBITYCKY AJIFOMUHUEBBIX
nosrydadbpukatoB u npokara B 2005-2013 rr., mapa pyo

Pucynok 50: OueHnounbsie 00beMbl TOTPEOJICHUS PA3IUYHBIX BUI0B aTFOMUHUEBBIX
nonydabpukaroB u npokara B Poccuu B 2013 1., TBIC. T

Pucynok 51: OuenouHasi CTpyKTypa NOTpeOIeHUS allFOMUHUEBBIX 10JIy(HaOdpruKaTOB
¥ pokaTa B Poccuu 1o HampaBieHHUsIM UCI0JIb30oBaHus/oTpacisiM (2013
), %

Pucynok 52: /Innamuka Beimycka B Poccun ynakoBku u3 amomunus B 2011-2014 rr.,
MIIpJ pyO

Pucynok 53: /lunamuka Beimycka B Poccun amomMuHueBbix 6aHok B 1998-2013 rr.,
MJIpJT LT

Pucynok 54: OueHo4Hasi CTpyKTypa HUCIOJIb30BAHNS ATFOMUHUEBBIX JIEHT IS
BBIIIyCKa NPOAYKIMU CTPOUTEIBHOTO Ha3HaYeHus, %o

PucyHnok 55: /Ilunamuka npousBoacTBa B Poccuu creknonakeroB B 2000-2013 rr.,
MJTH M2

Pucynok 56: /Ilunamuka Beimycka B Poccun rpakjaHCKuX caMOJIETOB U BEPTOJIETOB B
2005-2014 rr., en
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AHHOTAIIUA

Hacrosimmii  otuer sBnsercss 3-M  W3JAHUEM  UCCIIEIOBAaHUS  PBIHKA
aTFOMUHUEBBIX TI0JTy(habpukaToB U Mpokara B Poccun.

Leap mccaenoBaHusi — aHaiu3 pbhIHKA AJTIOMUHUEBBIX NOJIy(QaOpUKaTOB U
npokara B Poccuu B Poccun u iporuos ero passutus 10 2020 r.

O0bexkTamMmM HCCJIEI0BAHMSA SBILIIOTCS Pa3jUYHbIE BHJbI AJTIOMUHHUEBBIX
nory(haOpuKaToB U MpokaTta (IPyTKH, MPOodUIH, TUIOCKHA MpoKat, (oiabra, TpyOs).
PbiHOK ~ adIOMUHHEBBIX  CTPOUTEIBHBIX  MPOQUICH,  MPOM3BOJUMBEIX  Ha
CHEUAIN3UPOBAHHBIX 3aBOJAX, HE pacCMaTpPUBAJICSA B JAHHOM HCClel0BaHUU. Emy
MOCBSIIEHO oOTaelbHas pabora «UuHdomaiin»y - «O030p peiHKAa npoduieit u3
AJIFOMMHMEBBIX CIUIABOB U 3KCTPY3MOHHOTO 00opynoBanus B Poccuu (3 m3nanue)y.
Taxxe He sBIsSETCS NPEAMETOM M3y4YEHHUS NIaHHOTO OTYeTa OJUH M3 Hauboliee
noTpeOIsieMbIX BUJIOB amtoMuHus B Poccuu - anroMuHueBasi KaTaHKa.

JlaHHas pabora SBJISIETCA KAOMHETHBIM HCCJICIOBAHNEM. B
KaueCTBEC HMCTOYHMKOB  HMH(OpPMAaIUMU WCIIONB30BAIUCh  JlaHHble  Poccrara,
®denepanbHO TaMOKeHHOU ciykObl P®D, oTpacieBoil M peruoHaIbHOM MPECCHI,
TrOJIOBBIX W KBapTaJIbHBIX OTYETOB IMHUTEHTOB IIEHHBIX Oymar, MHTEPHET-CAWTOB
NPEANPUATUA-TIPOU3BOAUTENCH U MOTPEOUTENEH ATFOMUHUEBBIX MOy (HaOpUKaATOB U
MIPOKAaTa, HAYYHO-TEXHUYECKAsl JINTEpATypa.

XpoHoJiornyeckue pamMku ucciaeaoBanusi: 1999-2014 rr. (HekoTopbie
nokaszarenu ¢ 1993 r.); nporuos — 10 2020 r.

I'eorpagus uccaenoBanus: Poccuiickas @enepanys.

O0bem ucciieoBaHUs: OTYET COCTOUT U3 9 yactel, coaepxkut 192 crpanulsl,
B TOM yucie 56 pucyHKoB U 59 Tabnuil.

B nepsBoii riiaBe otyera npeacTaBieHa HOMEHKIATypa U 00JacTH NPUMEHEHUS
NEPBUYHOTO AJTIOMUHUS M AJIOMHUHHMEBBIX CIUIABOB ISl BBINYCKAa AJIIOMHUHHEBOIO
IIpoKaTa.

Bo BTOpOIi ri1aBe 1aHO OMKMCAaHWE OCHOBHBIX TEXHOJOTHUH M O0OpYHIOBAHUS
JUTSI IPOM3BO/ICTBA ATIOMUHHUEBBIX MOTY(HhaOpUKaTOB.

Tperbs ri1aBa oT4eTa MOCBSIIEHA O0ECIEUEHUIO CHIPHEM VISl IPOU3BOJICTBA
ATIOMUHUEBBIX  ToMy(dadpukatoB u mpokara B P®D. I[lokazanbl OCHOBHBIC
HaIpaBjeHUs U 00BEMBI IOCTABOK MEPBUYHOIO aTIOMUHHUS U CIUIABOB HA 3aBOABI 110
BBIITYCKY aJIFOMUHUEBBIX Mony(hadpukatroB u npokata B 2002-2014 rr.

B yerBepToii ry1aBe NPUBEICHBI JAHHBIE IO NPOU3BOACTBY ATFOMHHHUEBBIX
nonydabpukaroB u mpokara B Poccum B 1993-2014 rr. IlpuBeneHa cTpykrypa
BBIITYCKA [0 OCHOBHBIM NPEANPHUATUSAM, a TaKXKE [0 YKPYIHEHHBIM BHJAM
IIPONYKIUU.

IIaTtas raaBa nocBsmieHa MOAPOOHOMY 0030py TEKYLIETO COCTOSIHUSA
OCHOBHBIX MTPOM3BOJUTENEH aTIOMUHUEBBIX Toy(adpukaToB u npokara B Poccun (7
NPEANPUATUI).
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B mecroii riiaBe npuBeeHbI JAHHbBIE MO YKCIOPTY U UMIIOPTY aTFOMUHUEBBIX
nonydabpukaroB u mnpokara Poccueit B 1999-2014 rr. c pacnpenenaeHueM IIo
HaIpaBJIeHUsIM I[OCTAaBOK M BHJAAM MNPOAYKIMHU. Takke JaHO paclpeeieHue
MIOCTaBOK IO OCHOBHBIM POCCHMCKHM KOMIIAHUSAM-3KCIIOpTEpaM U 3apyOeKHBIM
MOJIy4aTesIsiM POCCUICKON MPOAYKIUHU, a TaKKe JJAHHBIE IO OCHOBHBIM POCCHUCKUM
UMITOpTEpaM Pa3TUIHBIX BUOB ATFOMUHUEBBIX MOy ()aOpuKaToB 1 MpoKaTa.

B ceabMmoii riiaBe mnpeacraBiieHa JUHAMHUKA BHYTPEHHUX 1IEH Ha pa3lIMYHbIC
BUJIbI ATFOMUHHUEBBIX TOJTyhaOpPUKAaTOB M MPOKATa, a TaKKe TUHAMUKA SKCIOPTHO-
uMIopTHBIX 11eH B 2000-2014 rr.

B BocbMoii  ri1aBe MOAPOOHO OMUCHIBAETCS MOTpeOJeHWE aTIOMUHHEBBIX
nonydabpukaroB u mnpokata B Poccum. IlpuBenena crtpykTypa mnotpebiieHust B
pa3pe3e OCHOBHBIX HAIIPaBJICHHWM, a TAKKE PA3JIMYHBIX BUAOB 3TOW MNPOAYKLHH.
Takke  gaHa  XapakTepuCTHKa  oOjacTted  mOTpeOJieHUs  allOMUHHUEBBIX
nonydabpukatroB u mnpokara B Poccum (Tapa W ymakoBKa, CTPOUTEIHCTBO,
MaITUHOCTPOCHUE).

JeBsiTasi TrJlaBa MOCBSIIIIEHA TPOTHO3Y MPOU3BOJACTBA U MOTPEOICHUS
ATIOMUHUEBBIX ToNydadbpukatoB u mnpokara B Poccum g0 2020 r., B Hew
MPEACTABIICHbl Pa3JIMYHbIE BAapUAHTBl Pa3BUTUS CHUTyallUM Ha pPbIHKE ATOM
MPOAYKIIUU.

B npwiio:kenusix npuBeIcHbl JAHHBICE O HAMPABJICHUSX OKCIOPTHBIX U
HUMITOPTHBIX MOCTABOK PA3JIMYHBIX BUJIOB ATIOMUHUEBBIX T0JTy(haOpUKATOB U MPOKATa
B 2000-2008 rr., a Takxke aapeca U KOHTaKTHas WHGPOpPMAIUS OCHOBHBIX
MPEANPUATUANA, BBITYCKAIOIINX, TMMOCTABISIOMIUX U TOTPEONIIONINX aTIOMUHUEBBIC
nosty(aOpuKaThl ¥ MPOKAT.

IlesieBas ayAuTOpHUs UCCIACAOBAHMSA:

- YYaCTHMKM pBbIHKa QJIIOMUHHUEBBIX Tony(daOpuKaTtoB M TMpokata —
IPOU3BOJUTEINH, TOTPEOUTENH, TPEHIEPHI;

- IOTEHIMAJIbHBIE HUHBECTOPHI.

[Ipennaraemoe  wuccieoBaHWE  MPETEHAYEeT Ha  POJib CIIPABOYHOIO
ocoous JIsd CHEIaINCTOB, paboTaromux Ha  PBIHKE AJTFOMUHUEBBIX
nosry(haOpuKaToB U TpOKaTa.
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BBenenue

JlaHHBIM OTYET MOCBALIEH 0030pYy pbIHKA aTIOMHHHUEBBIX MOIy(HaOpPUKATOB U
npokara B Poccuu. Ilpm »s1OM paccmarpuBaeMor MPOAYKIUEH — ABISAIOTCS
QTIOMUHUEBbIE TPYTKH M MPOGUIN, IUIOCKUNA MpOKAT (JUCThI, JEHTHI, IUIUTHI,
noJyiockl, (onbra), Tpyosl U TpyOku. OAHAKO PBHIHOK ATIOMUHHUEBBIX MPOQUIICH,
IPOU3BOJAMMBIX Ha CIEUUAJIU3UPOBAHHBIX 3aBOJAAX, BBIBEJEH W3 PACCMOTPEHUS B
JaHHOM HccliefoBanud. EMy mocBsieHo otaenbHas padota «Mupomaiin» - «O030p
pBIHKa TpoQuiiei U3 aJIOMUHUEBBIX CIUIABOB M 3KCTPY3MOHHOTO 00OpYJOBaHUS B
Poccun (3 uzganue)». Takxke He SIBISETCS NMPEAMETOM HM3YyYEHHs JTaHHOTO OTYETA
OJIMH M3 HaubOoJiee MOTpeOaseMbIX BUAOB antoMuHug B Poccum - anmomuHueBas
KAaTaHKa.

Cnenyer otmetuth, uto Poccus, sBIAmOmIascs KPYNHbIM  MHPOBBIM
MIPOU3BOJIUTENIEM ATIOMUHUSA, U B HACTOSIIEE BPEMS €r0 KPYIMHEUIIIUM KCIIOPTEPOM,
TPAAULMOHHO XapaKTepHU30BajJacCh HAIMYHUEM HEIOCTAaTOYHO PA3BUTON MOJOTPACIH
no nepepaborke amoMuHusA. OCHOBHOM MPUYMHON 3TOTO SIBUIOCH €€ MOJAYUHEHUE
HOTPEOHOCTSIM ~ OOOPOHHOTO  KOMIUIEKCA U, OJHOBPEMEHHO, OTpbIB  OT
YIIOBJIETBOPEHUS] MAaCCOBOTO MOTPEOUTEIBCKOTO CIIPOCa.

Kaxk pe3ynbrar 3T0r0 00CTOSTENHCTBA — KpailHE HU3KUM YPOBEHb MOTPEOJICHHUS
amroMUHUSL Ha aymry HaceseHus, koTopbid B CCCP (1990 r.) oTcTaBas OT YpOBHSA
notpebsienus B 3anmaanoit EBpone u CIIA B 2-3 pa3za. [ns Poccun 310 oTcTaBaHue B
HACTOSILEE BPEMS COCTABISIET 4-5 pas.

BmecTte ¢ TeM, XapaKTepHbIM SBJISIETCA YyBeJIMYE€HHE OOBEMOB MOTPEOIEHUS
ATIOMUHUEBBIX TONy(padbpukatoB U mpokata B Poccuu, Mo CpaBHEHHIO C HadajioM
2000-x romoB — B 2 pasza. OTO HE SIBJISIETCS CIYyYallHbIM — JABHO IMOJIMEYEHO, YTO
JTMHAMUKA MOTPEOICHUS aTIOMUHUS XOPOIIIO KOPPEIUpyeT ¢ fuHaMmukon pocta BBII.

OcHoBHas mpobsieMa POCCHMCKUX MPEINPUSTHN IO BBIMYCKY aJTIOMHUHUEBBIX
noyty(haOprKaToOB U MPOKATa 3aKIIOYAETCS B TOM, YTO CYIIECTBYIONIUE CTPYKTYPHI HX
MOIITHOCTEN M UX TEXHOJIOTMYECKUE BO3MOXKHOCTU HE IOJIHOCTBIO COOTBETCTBYIOT
COBPEMEHHBIM TPEOOBAHUSIM.

B nHacTosiee BpeMs mojasisitoniee O0JbITUHCTBO POCCUMCKUX MPOU3BOUTEICH
nosryhabpukaToB W TpokaTta (Tpexae Bcero, Hamboyiee KpymHbIE MO OOBheMaM
MPOU3BOJICTBA) B OTJIMUME OT 3alajHbIX KOMIITAHUM SBISIOTCS KOMIUJICKCHBIMU
3aBOJIaMH, OXBATHIBAIOLUIMMHU BCE BUJBI MEPEepadOTKU (JIUThE 3arOTOBOK, MPOKATKY,
npeccoBaHue npoduiiei u TpyO, BOJIOYEHHE, KOBKY U IITAMIIOBKY). DTO MPUBOJIUT K
YCIIOKHEHUIO MPOILIECCOB YIPABJICHUS, MAPKETHHra, (PMHAHCUPOBAHUS, MOCKOJIbKY
UMEET MECTO Pa3jIM4Hhe PHIHKOB MOTPEOJEHUs MPOU3BOJUMBIX TOBApPOB (0OCOOEHHO
3TO OTHOCHUTCS K PA3IMUUI0 KUHTEPECOBY MPOKATHOMN U MPECCOBOM MPOAYKIIUN).
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I. Homenkiatypa u 00,1aCTH NIPUMEHEHU EPBUYHOTO AJTIOMUHUA U
AJIIOMMHHUEBBIX CIIABOB /IJIS1 BBINMYCKA
AJTIOMUHHUEBOI0 MPOKATA

I.1 IlepBu4HbIi ATIOMUHUT
B 3aBucumoctu oT conepkaHusi npumecedd amomuHui nepuuHbiii (I'OCT-
11069-74), npeaHa3Ha4eHHBIN Il U3TOTOBJICHUS YYIIEK, CIMTKOB, KaTaHKU U T.1.,
ObIBaeT 0COOOM, BBICOKOW M TEXHUYECKOW YUCTOTHI. MapKku NEPBUYHOTO ATFOMUHUS
Y €ro XMMHYECKUI COCTaB MpeICTaBICHBI B Ta0uIe 1.

Tabanna 1: Mapku nepBUYHOI0 aJJIOMUHHUSA ¥ €r0 XUMHYECKHI COCTaB

Conep:xanue, He 6osee, %o
Mapka | Al He CyMMa MPO4YHX
MeHee Fe Si Cu Zn Ti npumMece

A999 99,999 - - - - - 0,001
A995 99,995 | 0,0015 | 0,0015 | 0,001 | 0,001 0,001 0,005
A99 99,99 0,003 | 0,003 | 0,003 | 0,003 0,002 0,01
A97 99,97 0,015 | 0,015 | 0,005 | 0,003 0,002 0,03
A95 99,95 0,03 0,03 0,015 | 0,015 0,002 0,05
A85 99,85 0,08 0,06 0,01 0,02 0,008 0,15

A8 99,8 0,12 0,1 0,01 0,04 0,01 0,2

A7 99,7 0,16 0,15 0,01 0,04 0,01 0,3
ATE 99,7 0,2 0,08 0,01 0,04 0,01 0,3

A6 99,6 0,25 0,18 0,01 0,06 0,02 0,4
ASE 99,5 0,35 0,12 0,02 0,04 0,015 0,5

AS 99,5 0,3 0,25 0,02 0,06 0,02 0,5

A0 99 0,5 0,5 0,02 0,08 0,02 1

Hcmounux: 0630p HayyHO-mexHu4ecKull aumepamypbol

Kpome nepBHYHOro aarOMHMHMS, CTAHAAPTU30BAH TAK)KE TEXHUYECKUN aJro-
munuii (criaBel AJIOO, AJ1O, A1, AJl), Beimyckaemblil B Bue A€POPMUPYEMOTO
nosrydadpukara (JIUCTHI, TPOGUITH, TPYTKH, TPOBOJIOKA U T.1I.).

Haulosnpiiee npuMeHeHHE TEXHUYECKUN AFOMUHUN HaIIel B AJICKTPOTEXHU-
YECKOM, MUIIEBOW U XMMUYECKON MPOMBIIIJICHHOCTH. BhICOKas 37IEKTPONIPOBOJHOCTD
o0ycloBWJIa MPUMEHEHUE ATIOMUHUS NIl U3TOTOBIICHUS MPOBOJOB, KalOemel, MIMH,
KOHJIEHCATOPOB U APYTHUX U3JEIUN.

bnarogaps BBICOKOM KOPPO3MOHHOM CTOMKOCTH QJIIOMUHUW TPUMEHSETCSA IS
M3rOTOBJICHUS amnmaparypbl s TPOU3BOACTBA A30THOM KHUCIOTHI, LUCTEPH MAJIA
NepeBO3KH HE(PTENPOAYKTOB, EMKOCTEHN JJIsl TPAHCHOPTUPOBKU MUILEBBIX MPOJAYKTOB
(B TOM 4yHcClie KOHCEpBHbIE OaHKH), (POJIBIU ISl YIMAKOBKU PA3NMYHBIX MPOAYKTOB,
OUIOHOB, (IIST, JOMAIIIHEW YTBAPU U MOCY/bI.

brnaronapsi BBICOKOW TEMJIONPOBOJHOCTH ATIOMHUHHMM HCIHOJIB3yeTCs ISl pas3-
JUYHBIX TEMJIOOOMEHHUKOB B TPOMBIIUIEHHBIX U OBITOBBIX XOJOAWJIbHUKAX. B
aBUALIMOHHON MPOMBINUIEHHOCTH YHMCTHIA AJIFOMUHUN MPUMEHSETCS JUIsl Maclio- U
OEH30IPOBOJIOB; B BUE (DOJIBIH - ISl COTOBBIX KOHCTPYKIIHMA.
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1.2 lepopmupyembie aJIIOMUHUEBbIEC CILUIABBI
OnHako  aFOMUHHMM  XapaKTEpHU3yeTCs  HEJOCTaTOYHOM  MeXaHWYeCKOM
MPOYHOCTHIO, KOTOPYIO MOKHO ITOBBICUTH BBEJCHHUEM JICTHPYIONIUX JTOOABOK IS
IIPOU3BOJICTBA ATFOMHUHHUEBEIX CILJIaBOB.
JIJIsi IpOM3BOJICTBA AJIOMHHHEBOTO IPOKATa HCIONB3YIOT JehOpPMHUpPYEMBbIC
ATFOMUHUEBBIC CIUIaBBl, MapKH W XHMHYECKHH COCTaB KOTOPBIX (COTJIacHO
['OCT 4784-74) npencrapieHsl B Tabauiie 2.

Tabumnna 2: OcHOBHBIE MapKH Ae(opMHUpPYyeMbIX aTIOMUHUEBBIX CIIABOB M MX
XHMHYECKHI COCTAB

OyKB.MapK |uu¢p.MapK Conepaanite, %
Cu Mg Mn Zn Fe Si Ti Apyrue
AJ100 1010 0,015 0,02 0,02 0,07 | 0,16 | 0,16 | 0,05 -
AJ10 1011 0,02 0,03 0,025 | 0,07 | 0,3 0,3 0,1 -
Alll 1013 0,05 0,05 0,025 0,1 0,3 03 |0,15 -
ANl 1015 0,1 0,1 0,1 0,1 0,5 0,5 | 0,15 -
MM 1403 0,02 0,2-0,5 1-1,4 0,1 0,6 1 0,1 -
AMI] 1400 0,1 0,2 1-1,6 0,1 0,7 0,6 0,2 -
J12 1521 0,1 0,8-1,3 1-1,5 0,1 0,7 0,7 0,1 -
AMrl 1510 0,1 0,7-1,6 0,2 - 0,1 0,1 - -
AMr2 1520 0,1 1,8-2,6 | 0,2-0,6 | 0,2 0,4 0,4 0,1 -
AMr3 1530 0,1 3,2-3,8 | 0,3-0,6 | 0,2 0,5 10,5-0,8| 0,1 -
AMrS 1550 0,1 4,8-58 | 0,3-0,8 | 0,2 0,5 0,5 0,1 Cr 0,05
AMrSII 1551 0,2 4,7-5,7 | 0,2-0,6 - 0,4 0,4 - -
AMr6 1560 0,1 5,8-6,8 | 0,5-0,8 | 0,2 0,4 0,4 0,1 -
Al131 1310 0,1 0,4-0,9 0,1 0,2 0,5 10,3-0,7| 0,15 -
AJ133 1330 0,2-0,4 | 0,8-1,2 0,15 0,25 | 0,7 10,4-0,8| 0,15 | Cr0,35
AJ135 1350 0,1 0,8-14 | 0,5-0,9 | 0,2 0,5 10,8-1,2| 0,15 -
AB 1340 0,1-0,5 | 0,5-0,9 | 0,1-0,3 | 0,2 0,5 |0,5-1,2] 0,15 | Cr0,25
1 1110 3,848 | 04-0,8 | 0,4-0,8 | 0,3 0,7 0,7 0,1 N1 0,1
J1IT 1111 3,8-4,5| 04-0,8 | 0,4-0,8 | 0,1 0,5 0,5 0,1 -
J16 1160 3,849 | 1,2-1,8 | 0,3-0,9 | 0,3 0,5 0,5 0,1 N1 0,1
J16I1 1161 3,8-4,5 | 1,2-1,6 | 0,3-0,7 | 0,1 0,5 0,5 0,1 -
B65 1165 3,8-4,5| 0,1-0,3 | 0,3-0,5 | 0,1 02 | 0,25 | 0,1 -
J18 1180 2,2-3 0,2-0,5 0,2 0,1 0,5 0,5 0,1 -
AK4 1140 1,9-2,5 | 1,4-1,8 0,2 0,3 10,8-1,3/0,5-1,2| 0,1 | N10,8-1,3
AK4-1 1141 1,9-2,7 | 1,2-1,8 0,2 0,3 10,8-1,4 0,35 | 0,1 | Ni0,8-1,4
AK6 1360 1,8-2,6 | 0,4-0,8 | 0,4-0,8 | 0,3 0,7 10,7-1,2] 0,1 Ni 0,1
AKS 1380 3948 | 0408 | 04-1,0 | 0,3 0,7 10,6-1,2| 0,1 Ni 0,1
Cr 0,08-0,2,
- 1915 0,1 1,3-1,8 | 0,2-0,6 | 3,44 | 0,4 0,3 0,1 Zr 0,15-
0,22
- 1925 0,8 1,3-1,8 | 0,2-0,7 | 3,44 | 0,7 0,7 0,1 ¢ro2,
Zr 0,2
B95 1950 1,4-2 1,8-2,8 | 0,2-0,6 |5,0-7,0] 0,5 0,5 - N(l) ?’_10’ 2Cr
B9S5II 1957 1,4-2 2-2,6 0,3-0,5 | 5-6,5| 0,3 0,3 - -

Hcmounuk: 0030p HayuHO-mexHUYecKull 1umepamypol
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K nedbopmupyemMbiM aTlOMHHHEBBIM CIIaBaM, HEYNPOYHSIEMBIM TEPMHUYECKOM
00pabOTKOM, OTHOCATCS CIUIABBI ATIOMUHUS C MAPTaHIIEM U MarHUEM.

CmnaBbl anmoMuHHMS ¢ MapradieM (mpexzae Bcero, AMII) oTimuarorcst ot
TEXHUYECKOTO aIIOMUHUSI 00Jiee BBICOKON MPOYHOCTHIO, HO COXPAHSAIOT BBICOKYIO
IJIACTUYHOCTh U XOPOUIYIO CBapuMBaeMOCTh. M3 HMX H3roTaBIMBAIOT MajlOHArpy-
YKEHHBIC M3JIEHs TUIAa PAJUaTOPOB aBTOMOOUJIEH U TPAKTOPOB, CBAPHBIX €MKOCTEH
JUTSL 5KUJIKOCTEH, TPyOOTpPOBOIOB.

CniaBel antoMuHusi ¢ MaraeM (Mapku AMrl, AMr2, AMr3, AMrS, AMr3lIl,
AMr6 u ap.), Ha3pIBa€Mble MarHajauu, COYETAIOT YJIOBIECTBOPUTEIbHYIO TPOUYHOCTh C
BBICOKOM TTACTUYHOCTHIO U KOPPO3UOHHOU CTOMKOCTBIO.

OTHU CIUIaBbl IIMPOKO MPUMEHSIIOTCS B CTPOUTENIHCTBE (OKOHHBIE W JIBEPHBIC
KOHCTPYKIIMHM), B CyAOCTpoeHHU (TMaTyOHbIE HAJCTPOMKU CYAOB, CBapHbIE KOpITyca
TEIJIOXOJIOB), B JKEJIE3HOIOPOKHOM TpPaHCHOpPTE (TIOJTyBAroHbI, 1IEJIbHOMETANIMUECKUE
BaroHbl, BHYTPEHHHUE TOPIIEBBIE CTEHKH pedpUKEPATOPHBIX BarOHOB, IUCTEPHBI JJIs
MEePEBO3KHU a30THOM KUCIIOTHI U IPYTHE), B PAKETOCTPOCHUU U aBHAIMH (EMKOCTH JIJIst
paketr, O€H30- W MacJIONPOBOJbI, CBapHble Oakd W JpYyrue JeTajud CBapHBIX
KOHCTPYKIIMI CAMOJIETOB U PAKET).

K rpynme pgedopMupyembix  alllOMUHUEBBIX  CIUIABOB,  YIPOUHSIEMBIX
TEPMUYECKON 00pabOTKOU, OTHOCATCS CHIABbL HOPMATLHOU NPOYHOCMU, KOBOUHbLE
CNagbl, CNIAGbl NOBLILUEHHOU NIACMUYHOCMU, BbICOKONPOUHble ATIOMUHUEBBIC
CIUIaBBI, c8aApuUsaemyie CIIABbI, HCAPONPOUHble CILIIABHI.

[lepeuncneHHbie BbIII€ TPYIIbI J1ePOPMHUPYEMBIX aFOMUHUEBBIX CIIJIaBOB
MMEIOT CBOIO OYKBEHHYIO Kjlaccu(pUKaIMIo, KOTopasl MpeJicTaBieHa B Tadule 3.

Tabaunua 3: I'pynnbl a1l0MUHHEBBIX 1e()OPMHUPYEMbIX CILIABOB

Haub6osee
Tpymmer XapakrepucTuka CocraB pacnpocTpaHeHHbIe
CILIABOB MADKE
A5, ASE, A7, ATE, AJ10,
Ixxx [TepBuuHBIil 11 TeXHUYECKHUH amfoMUHUN| Al AJll, AJT
CrninaBel HOpMaJIbHOM TPOYHOCTH U Al-Cu-Mg un
2XXX KOBOYHEIE CILIaBEI Al-Cu-Mg-Si J1, 116; AK6, AKS8
3xxxX CrutaBbl aTIOMUHUS C MapraHieM Al-Mn AMu, MM, AMuP, AMuC
AMrl, AMr2, AMr3,
SXXX CruiaBsl aTFOMHAHHS C MATHHEM Al-Mg AMrS, AMr6
6XxX CrnnaBel OBBINIEHHOM TTacTuyHOCTH | AI-Mg-Si AJI31,A133
BricokomnpouHnblie 1 cBaprUBaeMble
TXXX AITFIOMUHHUEBEIC CIIJIABEI Al-Zn-Mg-Cu B95, B95I1, 1915, 1925
8xXx JKaponpouHsle CrjIaBblI Al-Cu-Mg-Ni-Fe | AK4, AK4-1

Hcmounuk: 00630p HayuHO-mexHuuecKuti iumepamypol

CrnaBel HOPMAIBHON MPOYHOCTU - AYPATIOMUHBI - CaMble PaclpoOCTpaHEHHbBIE
anoMuHueEBbIe criaBbl. Hapsmy ¢ oObuHbIM AypantoMuHoM Mapku /{1 BeimyckaroTcs
CIJIaBbl TOBBIIEHHOW mpouyHocTH (J[16), moBeimieHHon mnactuuHocty (18, B6S).
CmnaB {111 npenHasHaueH [uisl U3TOTOBJICHMS MPOBOJIOKU. B aBHAacTpoeHUM CILIaB
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J1 wucnonp3yercss mjis W3TOTOBIEHUSI JomacTed BUHTOB, crmaB J[16 - s
W3TOTOBJICHUSI HECYIUX 3JIEMEHTOB (hro3esDKel M KpbUIbEB, a TaKKe OOIIMBKH.
Cmias J[19 wucnone3yercss mjisi W3TOTOBJIEHUST OTBETCTBEHHBIX KOHCTPYKIIHMA,
nojBsepraromuxcs HarpeBy. Crassl J[16 u J[18 ucnonb3ytorcst Kak 3akjienoynsie. B
He(TAHOW mpoMbIUIEHHOCTH cmiaB J[16 mnpuMmeHsieTcss Mpu  U3rOTOBICHHUH
OYpHUIIBHBIX TPYO.

KoBounsle anmromunueBbie cruiaBbl (AK6, AK8) ornnyarorcs oT qypalloMUHOB
MOBBIIIEHHBIM COJIEPKAHUEM KpEeMHUS U 00JIee BBICOKOU MIACTUYHOCTHIO B TOPSYEM
coctostHuu. CmaB AK6 mnpumensiercss B MallMHOCTPOEHUU JJIsi U3TOTOBJICHUSA
CPEIHCHATPYKEHHBIX IITAMIIOBOK CJIOXHOW (HOpMBI (OJIOKM M TOJIOBKW IMJIMHIPOB,
KapTepbl, KOpOOKH Tepenay u Ipyrue JAeTaiu ABurareneii apromoduneii). U3 cruasa
AKS8 W3roraBnuBaroT IITAMIIOBAHHBIE W3JCIUS OTBETCTBEHHOIO HA3HAYECHUS
(BBICOKOHArPY>KEHHbBIC JI€TAJId CAMOJIETOB, B TOM 4YHCJI€ (UTUHTU, MOJMOTOPHBIC
paMbl, KpEeTUIeHUs U T.11.).

CmaBsl oBeIIeHHOM T1acTuaHoCcTH (AB, A/131, AJ133, A/135) o cpaBHEHHUIO
C IypalllOMHHaMU MEHEE JIETMPOBaHbI, YCTYMAalOT MM IO MNPOYHOCTHU, HO OoJiee
IJIACTUYHBI, YTO TIO3BOJISIET MOJIBEPraTh UX IMITAMIIOBKE, BBITSKKE; U3rOTABINBATh U3
HUX U3JeNusl CIOKHOM (opMmbl, B ToM uyucie mnoisbie mpodumu. CrutaB AJ[33
MPUMEHSIETCSI B  aBUACTPOCHUM ISl HM3TOTOBJICHUS JIOMAcTed  BEPTOJIETOB,
JIOHKEPOHOB, a Takke B cyaocTpoeHun U crtpoutenbeTBe. CruaB AJ[31 nHamen
MPUMEHEHHUE B DJICKTPOTEXHUKE JJII M3TOTOBJICHUS] TOKOMPOBOJAIIUX JIEMEHTOB U
MPOBOJA. DTOT CILIAB UCIOJB3YETCS TAKXKE JJIsl U3TOTOBJIEHUS OOPTOBBIX MIIATHOPM
Y DJIEMEHTOB KY30BOB.

Bricokonpounbie amomunueBsie criaBbl (B95, BOSIT u npyrue) obnanaroT mo
CPaBHEHHMIO C IypaTIOMHUHAMU MOBBIIICHHONW MPOYHOCTHIO U HECKOJIBKO MOHMKEHHOU
MJIACTUYHOCTBIO. Ot CILJIaBbI MIPUMEHSIIOTCS ISt W3TOTOBJICHUS
CUJIbHOHAIPYKEHHBIX  JETajJed W  KOHCTPYKUMW: HECYIIUX  KOHCTPYKIUHU
JIETaTeNIbHBIX aNapaToB, 3aKJIETIOK U OOJITOB U T.1I.

CpapuBaembie anroMuHueBble cruiaBbl (1915, 1925) obnagaroT mocTaTOYHOM
MIPOYHOCTHIO TMPU KPHOTEHHBIX TEMIIEpaTypax, UMEIT BBICOKYIO IJIACTUYHOCTH B
ropsiueM COCTOSSHUM U YJIOBJIETBOPUTEIIBHYIO KOPPO3UOHHYIO CTOMKOCTh. OTH
CIUIaBbl 1O TMPOYHOCTM M  TEXHOJOTMYHOCTH TMPEBOCXOASIT CBapUBACMbIC
aJTIOMHUHUEBO-MarHueBble CIuiaBbl. (CBapuBaeMble aJlOMUHUEBBIC CILUIABbl HAIUIH
NPUMEHEHUE TIPU M3TOTOBJICHUU TMPECCOBAHHBIX TMpoduield u TpyO, KOTOpPHIC
UCIIOJIb3YIOTCSl B CTPOUTENBCTBE, aBTOMOOUIIE- U BaroHocTpoenun. M3 cruasa 1915
W3rOTaBIMBAIOT PAIMATOPbI, OaMIiepbl aBTOMOOWJIEH, KapKachl >KeJIe3HOJIOPOKHBIX
BaroHOB, MOTYNPULICTIBI-IIUCTEPHBI.

Kaponpounsie craBel (AK4, AK4-1) mo cBoeil mpupoae OMU3KU K Aypalio-
MUHaM, HO H3-3a JIETUPOBAHMS >KEJIE30M M HHUKEJIEM COXPaHAIOT MEXaHWYECKHE
CBOMCTBAa NIpU TOBBIIIEHHBIX TeMIEepaTypax (MX HEJOCTATOK - HEBBICOKAs
Koppo3uoHHas cToikocTh). CriaB AK4-1 oTimuaercs 6ojiee HU3KUM COZEpKaHUEM
KpeMHHUs U 0oJiee TexHOJIOTHYeH, yeM ciuiaB AK4. DT CrutaBel IPUMEHSIOTCS IS
W3TOTOBJICHUSI JICTAJICH M CBApHBIX W3MIETNH, pabOTAIOMUX MPHU MOBBIIEHHBIX TEM-
neparypax (mo 300° C). CmiaB AK4-1 mpuMmeHsieTcss B KauecTBE KOBOYHOTO Ma-
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TCpUala AJis N3TrOTOBJICHUA neTaneﬁ PCaKTUBHBIX I[BHFaTeHeﬁ CaMOJICTOB, 4 TaAK)KC B

KauyeCTBE KOHCTPYKIIMOHHOTO MaTepuaia JJisi CBEPX3BYKOBBIX CaMOJICTOB M pPaKeT
(oOmInMBKa, CUIIOBOM KapKac).

CooTBeTcTBHE BUJIa U3rOTABIMBAEMBIX MONIy(haOpuKaToB (JINCTOB, JICHT, MOJIOC,
npoduiieii u Jp.) MapKe UCIOJIb3yeMOro CIIaBa MPEACTaBICHO B Ta0IuIe 4.

Taouanua 4: CoorBeTcTBHE BUAA U MAPKHU AJIOMHHHMEBBIX 101y (padpuKATOB

MapKa | [UIMTa |JIMCT | oJioca | ¢osbra |mpoduiib | IPYTOK [KOHCTPYKIMS| TpyOa |IITaMIOBKa| KaTaHKa
AJ100
AJ10
AJll
Al
MM
AMI]
J12
AMrl
AMTI2
AMTr3
AMTrS5
AMTrSIIT
AMr6
AJl31
AJ133
AJI35
AB
A1
J1IT
J16
J16I1
B65
J18
AK4
AK4-1
AK6
AKS
1915
1925
B95
B95I1

Hcmounux: 0630p HayyHO-mexHu4yecKull aumepamypbol
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