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Orot oruer ObL1 moaroroBieH dkcnepraMmu OO0 «UI' «MHpoMaiiH» HCKIIOUUTENBHO B HemsiX MHpopMarmu. Copepxamiascs B HACTOSIIEM OTYETE
nHpopManHs Obla TOTy4eHa M3 MCTOYHMKOB, KOTOpHIE, 10 MHEHHIO 3KcrieproB MHQomaiiH, sBmstoTcs HajnexHbIMH, oxHako MHdomaiin He
TapaHTUPYeT TOYHOCTH M TOJNHOTHI HMH(OpMAmuu ajsi MoObIX meneil. MHboMalH NPUIOKMI BCe BO3MOXHbBIE YCHIHUS, YTOOBI IPOBEPUTH
JIOCTOBEPHOCTh MMEIOLIMXCSI CBEICHUM, MOKa3aTenel M MH(OPMAIUM, COAEPKAIIUXCA B HCCICIOBAHUH, ONHAKO KIMEHTY CIEIyeT yIHMTHIBaTbh
HaJMYhe HEYCTPAaHUMBIX CIIOKHOCTEH B Iporecce IToTydeHHs WH(pOPMAIMH, 3a4acTyr0 Kacarollelcss HeNpOo3payHbIX M 3aKPBITHIX KOMMEPUYECKHX
omeparuii Ha peiHke. MccnenoBaHue MOXeT cogepxkKaTh JaHHbIe U HHGOPMAINIO, KOTOpble OCHOBAHbI HAa Pa3IMYHBIX IPEINON0KEHUSIX, HEKOTOPbIe
U3 KOTOPBIX MOTYT ObITh HETOUHBIMU HJIM HEMOJHBIMH B CHJIy HaJHYHs W3MEHSIONINXCS U HEONpPEeNeHHbIX coObITHil i (akTopoB. Kpome Toro, B
psne cIydaeB W3-3a TOTPENTHOCTH NMPH OKPYITICHHH, PA3IMYUid B ONMPENENCHNSIX, TEPMAHAX M MX TOJIKOBAHHAX, a TAKXKe HCIIONB30BaHMUs OOJIBIIOTO
YUCIIa UCTOYHHKOB, JaHHBIE MOTYT IIOKA3aThCsl IPOTUBOPEUUBHIMU. MH(pOMaKH NpEeANPHHSI BCe MEPhI A TOTO, YTOOBI HE JOMYCTHTh OYEBHIHBIX
HECOOTBETCTBUI, HO HEKOTOPbIE U3 HUX MOTYT COXPaHATHCSL.

Wadopmarus, pescTaBIeHHAs B 3TOM OTUETE, HE JODKHA OBITh HCTONKOBAHA, TIPSMO I KOCBEHHO, KaK MH(OpMaIus, cojiepkamas peKOMEHAaIH
10 UHBECTHIMAM. Bce MHEHMS U OLCHKH, COZEpIKalInecs] B HACTOAIIEM MaTepHalle, OTpakaloT MHEHHE aBTOPOB Ha JCHb ITyOIMKAIUH U MOAIEKAT
u3MeHeHuto 0e3 mpeaynpexaeHus. MHpomaliH He MPOBOAUT KaKyl-JMOO MOCIEAYIOIIYI0 padoTy MO OOHOBJIECHHIO, TOMOJHEHUIO U M3MEHEHHIO
CoJIepKaHMs UCCIIEIOBAHMS, U TIPOBEPKE TOYHOCTH JAHHBIX, Coleprkauxcst B HeM. MH]omaiiH He HeceT OTBETCTBEHHOCTh 33 KaKHe-JIMOO YOBITKH
WM ymepO, BO3HUKIINE B pe3ylbTaTe HCIONb30BaHUS JIIO0OH TpeTbell CTOpoHOH MH(OpMAIuM, COIeprKaIlelcss B HACTOAIIEM OTYeTe, BKIIOYAs
OITyOIMKOBaHHbBIE MHEHUS WIIH 3aKJIIOUEHNUs], a TAKOKE IOCTIEICTBHS, BEI3BAHHbIE HEIIOIHOTOH! MIPEeICTaBIeHHOI HH(POPMAIHUH.

DTOT JOKYMEHT WM J00ast ero 4acTh HE MOXET PaclpoCTpaHAThCs Oe3 MUCbMEHHOro pasperuenus MHdomaiiH mmbo THpakupoBaThes JHOOBIMU
crocobamu. 3aka3uuK MMeeT IPaBO IPOBOAUTH ayAUT (IKCIIEPTH3Y) HCCIEAOBAHUH PHIHKOB, MOTYYCHHBIX OT VICTIONHHTENS TOILKO B KOMIIAHUSAX,
AMEIONINX ~YICHCTBO ACCOIMAIMH MPOMBIIUIEHHBIX —MapkeronoroB [IPOMMAP  (http://www.prommar.ru) wim cuiamu  3KCIIEpPTHO-
ceprudukanmonHoro cosera accormamuun [IPOMMAP. B npyrux ciydasx oTmpaBKa HCCIEIOBAHWH Ha ay[AUT WM SKCHEPTH3Y TPETHUM JIMIIAM
CUHTaeTCsl HApyIICHHEM aBTOPCKUX IIPaB.

Copyright © OO0 «HI" «Hngpomaiiny.
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AHHOTALUA

Hacrosiuii oTtyeT sBisercs 2-M W3JaHMEM HCCIEIOBaHMS phIHKA aproHa B
Poccun.

esp ncciie0BaHUA — aHAJIW3 PHIHKA aproOHa.

O0beKTOM HCCIeI0BAHNS SIBIICTCS aproH (ra3000pa3HbIi U JKUKH ).

Jannast pabota npejcTanisieT co0oi kaOuMHeTHOe ucciaeaoBanne. B kauecTse
WMCTOYHUKOB HMHGPOPMAIIMK  HCIOJIb30BATUCh JaHHble DenepalibHOM  CITyXObl
rocynapctBeHHou cratuctuku P® (Poccrar), ®denepanbHON TaMOXEHHOM CITY>KOBI
P® (OTC P®), nanHble TAMOKEHHOM CTATUCTUKUA M CTATUCTUKH KEJIEIHOIOPOKHBIX
nepeBo3ok P®, 6a3er UNdata.

Takyxe OBUIM NPUBICYEHBI JTaHHBIE OTPACIEBOM M PErHMOHAIBHOM IPECCHI,
TOJIOBBIX U KBAapTaJbHBIX OTYETOB AMUTEHTOB ILIEHHBIX OyMar, MHTEPHET-CAaUTOB
NpEANPUATAN-NIPOU3BOAUTENCH U MOTpeOUTEINe aproHa; UCIoIb30BaHa 0a3a TaHHBIX
«MHdpomaitn»; MaTepranbl KOHPEPEHIIHA.

OcHoBHbIE XpoOHoJIOTHYecKHe paMku wucciaegoBanmus: 2010-2021 rr.;
nporuo3 — 110 2030 r.

I'eorpagus uccaenoBanusi: Poccus.

O0bem wucciieqoOBaHMS: OTYET COCTOUT U3 9 yacTei, COAEPKUT
86 ctpanwil, B ToM yncie 37 tadauil, 19 pucynkos, 1 npunoxenue.

B nmepBoii riaBe (BBeJAcHHE) JaHa KpaTKas XapaKTepUCTHKA pPBIHKA
IIPOMBILUICHHBIX ra30B B Poccuu U poJib aproxa.

Bo BTOpOii riaBe paccMOTpeHbl TpeOOBaHUS K KauyecTBY Ia3000pa3HOro U
KUIKOTO aproHa B Poccuu, 1aHbl €ero OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKH.

Tperbst r1aBa mnocBsinieHa 0030py MPUMEHSIEMOro OOOpYIOBaHUS s
BBIITYCKAa aproHa C YKa3aHWEM OCHOBHBIX MPOM3BOJUTENEH W MOCTaBUIMKOB Ha
POCCUMCKUM  pBIHOK. Takke  TpUBENECHBI TEXHUYECKHE  XapaKTEPUCTHKHU
UCIIOJIb3YEMBIX BO3yXOpa3AeUTENbHbIX YCTaHOBOK (BPY).

YerBepTas IjaBa IMOCBAIICHA MPOW3BOACTBY aproHa B Poccum (2010-2021
IT.) C BBIJEJICHUEM OCHOBHBIX NPOM3BOAUTENEH. J[aHa CTpyKTypa ImpOM3BOACTBA IO
oTpacissM U peruoHam. OTHeNbHO TMpeAcCTaBlIeHbl CBeAeHUs 00 o0bemax
IIPOU3BOJICTBA TOBAPHOT'O aproHa.

B mnaroM riaBe paccMOTPEHbl OCHOBHBIE POCCUHWCKHE  KOMITAHUU-
IPOM3BOJUTENN aproHa, UX 0OOpyJOBaHME, TUHAMHKA BBIIyCKa aproHa M JApPYyrou
IPOIYKLHU.

B mecroii riiaBe 0030pa NpUBOASTCS aHHBIE MO DKCIOPTY-UMIIOPTY aproHa
Poccun B 2010-2021 1T

Ceabmas rjiaBa nocBsIieHa KpaTKoMy 0030py IIEH Ha >KHJIKUI aproH.

B BocbMoii riaBe JaHa XapaKTepHCTHKAa MCIOJIb30BaHUs aproHa B Poccun,
npuBeneH OamaHc mnpousBojcTBa W morpednaeHus (2010-2021 rr.,), cTpykrypa
noTpeOIeHus aproHa, MoKa3zaHbl OCHOBHBIE 00J1aCTH UCTIOJIb30BaHMUS.

B neBsiToii riaBe npuBeneH nporuo3 «MH@omaiin» mo morpedieHuto aproHa
B Poccun 10 2030 r.
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B npuioxkeHuMm pgaHbl ajgpeca M KOHTAaKTHasg HMHQOpPMAIMS OCHOBHBIX
YYaCTHUKOB pbIHKa aprona B Poccum.

LesieBas ayauToOpus UCCIACAOBAHMS:

- YYaCTHUKH PBIHKA MPOMBIIUICHHBIX Fa30B — MPOU3BOAMUTEINH, MOTPEOUTENH,
TPEUIEPHI;

- IOTEHIIMAIbHBIE HHBECTOPHI.

[Ipennaraemoe uccienoBaHUE MPETEHIYET HA POJb CHPABOYHOrO MOCOOMS
JUTSI CITYKO MapKETHHTA U CTICIIHAINCTOB, TPUHUMAIONINX YITPABICHYCCKUE PEIICHMS,
paboTaroKX HA POCCUIICKOM PHIHKE MPOMBIIIUICHHBIX Fa30B.
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1. BBenenue

[To nannbiM PoccraTa, mpou3BoACcTBO TexHU4Yeckux razoB B Poccuu B 2020 r.
cocTaBuii 62,6 mipa py6. (uu 0,87 MIp 1051T).

B HarypanbHOM BBIpaKEHHH OCHOBHOW OOBEM BBINyCKAa MPUXOAMUTCS Ha
kuciopoa (okoso 54%). 3HauuMbIM YPOBHEM MPOU3BOJCTBA XapaKTEPU3YIOTCA a30T
(26,5%) u Bogopoxn (16,5%).

B pocculickoii CTpyKType HpPOU3BOACTBA NPOMBINUIEHHBIX Ta30oB B 2020 r.
noJis aprona, mo onenkam «Mudomaita» coctaBuna 0,6% (pucyHok 1). Apron He
OTHOCHUTCS K HanOoJiee pacpOCTPAaHECHHBIM IMPOMBIIIICHHBIM Ta3aM, XOTs Cepbl ero
MPUMEHEHUS IITUPOKH — YePHAS U IBETHASI METAJLTYPTUH, MAIITMHOCTPOCHHE U JIP.

[Io MHEHMIO 3KCIEPTOB, PHIHOK NMPOMBIIUIEHHBIX ra3oB B PD 3a nocnegHue
TOJIbl ClleNial KAYeCTBEHHBIM PHIBOK BIIEPE] M MPUOIM3UICST K YPOBHIO 3apyOekKHBIX
ctpadH. OcBoeHa cuctemMa on-site, MO KOTOPOH YyCTaHOBKAa pa3MeIlaeTcs Ha
TEPPUTOPHUH 3aKa3UMKa, a 3aKA3UHMK OIUIaYMBAET TOJIBKO CTOMMOCTD ra3a, KOTOPbIA OH
nosiydaet. [Ipu 3TOM Bce KamuTallbHBIE 3aTpaThl MO Pa3pabOTKE, CTPOUTEILCTBY U
AKCIUTyaTalli YCTAHOBKH HECET KOMITAHUS-ITIOCTABIIHK.

[IpakTrka on-site MPOEKTOB MJiA KPYNHBIX MOTpPEOHUTENEd pa3BUBAETCS B
eBporneickux ctpaHax yxe oosee 30 ner. 3a 3To BpeMs MPOU3BOAUTENH pa3zpadboTanu
HauOosee >(PPEeKTUBHbIE MEXaHU3Mbl OOECIEUCHHS TEXHUYECKUMHU Ta3aMU CBOUX
KJIIMEHTOB B METAJLTYPTrUYECKON U XUMUYECKON MPOMBIIIICHHOCTH.

B 2002 r. B Poccun ObUM MOANMUCaHbI MEpPBble HEOOJIBIINE KOHTPAKTHI IO
CHAOXXEHMIO TMOTpeOUTeNell TEeXHWYECKMMH ra3aMH IO on-site cxemam, KpyIHbIe
MPOCKTHl Hadanu peanu3oBbiBaThcsi ¢ 2007 r. Ilo 3KCIEepTHBHIM OIEHKaM, OOIIMiA
o0BeM uHBeCTUIIMI B on-site B Poccun yxe npeBbicuin 1 mipa eBpo.

B poccuiickol NpakTUke, B OTJIMYME OT MUPOBOW, B OCHOBHOM IMPUMEHSIIUCH
MPOEKTHI captive — KOTJa MOTPEOHUTeNlb TEXHUYECKHX Tra3oB mokymaeT BPY wu
CaMOCTOSITENILHO €€ JKCIUTyatupyer. [laHHas cuTyauus SBISIETCS UCTOPHUYECKUM
CJIEICTBUEM TOTO, YTO TOTPEOUTENSIMU TEXHHUYECKMX Ta30B ObUIM KPYIHbBIC
NpEANPUATHS, COAEPKAIIUE B CBOCH CTPYKTYpE BCE BCIIOMOTaTEIbHbIE TPOU3BOICTBA
U CITYXOBl.
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PucyHnok 1: CTpykTypa npou3BoJcTBAa NPOMBINLIEHHBIX Ia30B B Poccun

(2020 r.), %
Boaopog; 16,5

A30T; 26,5

Aunokc
yrnepoga;

AproH;

Mpouun

Kucnopog; 53,6

HUcmounux: «ngomaiiny
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2. TpeGoBaHUs K KAaUeCTBY aproHa
TpeboBanusi K  KauecTBY HCUOKO2O
permamentupyrotces ['OCT 10157-79.

DTOT CTaHIapT pacHpOCTpPaHSETCs Ha Tra3000pa3HbIdA M KUJKUM aprox,
MOJy4YaeMbId M3 BO3AyXa M OCTAaTOYHBIX Ta30B AMMHUAYHBIX IPOU3BOJICTB U
MPEIHA3HAYAEMBIN I MCIIOJb30BAHUSA B KayeCTBE 3aIIMTHOM CpeIbl MPU CBapKe,
PE3KE U IUIaBKE aKTUBHBIX U PEIKHUX METAIJIOB U CIUIAaBOB HA UX OCHOBE, AIIFOMUHUS,
QTIOMUHHEBBIX W  MAarHWeBBIX  CIUIABOB, HEPXKABCIOIIUX  XPOMOHUKEIEBBIX
YKapONPOYHBIX CIUIAaBOB U JIETUPOBAHHBIX CTaJ€dl Pa3IMYHBIX MapoOK, a TaKXKe IpHU
padUHUPOBAHUU METAIOB B METAJUTYPIHH.

[lo Qu3MKO-XUMUYECKUM TMOKa3aTesisIiM Ta3000pa3Hbld M JKUJKUN aproH
JIOJKEH COOTBETCTBOBATh HOPMaM, YKa3aHHbBIM B Tabuuiie 1.

2a3006pa3H020 u aproHa

Ta6imna 1: TpeooBanus k kayecTBy aprona ('OCT 5583-78)

Hopma
HanmeHnoBaHue nmoxkasares Beicumii | IlepBbrii
COpT COpT

1. O6bemHas noJist aprona, %, He MEHEe 99,993 99,987
2. O6beMHas nons Kkuciaopona, %, He OoJee 0,0007 0,002
3. O0bemuas gois a3ora, %, He 6osee 0,005 0,01
4. O6beMHast 10JIs BOASIHBIX ITapoB, %, He 0oJiee, 9TO COOTBETCTBYET 0,0009 0,001

TEMIIEpaType HACBIIICHHS aproHa BOJISHBIMH IMapamMu

npu pasiaenuu 101,3 kIla (760 MM prt. cT.), °C, HE BbIILIE Ml/giyc Ml/géyc
5. O6bemHas nois CYMMOI)I YTIEPOJICOACPKAITUX COSTNHEHUIN 0,0005 0,001

B niepecuete Ha CO2, %, He Oosee

HUcmoynux: Poccmanoapm

OObeMHast 10J11 CyMMBI YIJIEPOJCOJIEPKANX COSAMHEHUN HE HOPMUPYETCS B
ra3oo0pa3HOM M JKUIKOM aproHe, BhIpabaThIBAEMOM U3 BO3]yXa, €CIIU JJIi OUUCTKU
CBIPOTO aproHa MCIIOJB3YETCS JIEKTPOHHBIM BOJIOPOJ, HE COAEpXKAIIUMK HpUMecei
YTIEPOACOACPKAIIMX COCIUHEHUIM M IIEJIOUM, a TAKXKE BOJOPOJ KOKCOBOIO ra3a W
CUHTE3-Ta3a, CeUuaibHO JOOYUIIAEMbIi HA aMMHAYHBIX MPOU3BOACTBAX.

Hopmbl 111 KUAKOTO aproHa, ykasaHHble B TaOiuie 1, COOTBETCTBYIOT
MOKa3aTesIIM Ta3000pa3HOro aproHa, MOJIy4eHHOrO MpPU MOJTHOM HCHapeHHH MpoObI
XKUIKOTO aproHa.

JlomyckaeTcsi yMEHbUIEHUE KOJMYECTBA >KUJKOIO aproHa BCIEACTBUE €ro
UCIIapEHUs IPU TPAHCIIOPTUPOBAHUU U XpaHEHUHU He Oosee ueM Ha 10%.
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3. O0opynoBaHue, NPUMEHsiEMOE 1JIS BbIMMYCKa aprona B Poccun

OCHOBHBIM BHUJIOM TEXHOJOTHYECKOTO OOOPYIOBaHUsS [JIsl BBHIITyCKa aproHa
SABISIETCA 8030yX0opazderumenvhas ycmanoska (BPY).

JeiicTBue Hambosee pacnpoCcTpaHEHHBIX MPOMBINUIEHHBIX BPY 3akiouaercs
B KPUOTCHHOW peKTU(UKAIIMN BO3/IyXa — CUIBHOM IEPBOHAYAIBHOM CXKAaTHUU BO3IyXa
KOMIIPECCOPOM M HarHeTaHWW €ro TMoJi JaBJICHUEM B TEIJIOOOMEHHUK, Te
MAaKCUMAJIbBHO YMEHBIIAETCS €ro TeMIepaTypa, a 3aTeM IpHU JajJbHEUIIeM
CTpPAaBJIMBAaHUU B PEKTU(DUKAIMOHHYIO KOJIOHHY C OOBIYHBIM aTMOC(EPHBIM
JIaBJICHUEM, TJ€ TOJ JECHUCTBUEM H30TEPMHUUYECKHX MPOLECCOB BO3AYX OXJIAKIAETCA
10 kproreHHsIx Temnepatyp (-195°C) u cxmxaercs.

B camoii pekTH(UKAITMOHHOW KOJOHHE >KHAKUN BO3MyX WO JCHCTBHEM
BBICOKOM TEMIEpaTypbl HAYMHAET KHUIETh, W BCIEACTBHE PA3HBIX IUIOTHOCTEU U
TeMIepaTyp KHUIIEHUS Ta30B MPOUCXOJUT HUX OTOOpP C pas3HbIX YpOBHEH
PEKTU(PUKAIIMOHHON KOJIOHHBI.

[[Iupokoe ucnons3oBanue kuciopoga B CCCP nHauanoch B cepeanne XX Beka
nociie BHeapeHus npenoxkeHHbix [1JI. Kanumeld HOBBIX yCTaHOBOK pa3AeiCHUS
BO3/lyXa, pabOTaIMUX IO TEPMOJUHAMUYECKOMY IIMKIYy HH3KOrO JIaBJIICHUS C
TypOoaetraniepom. Ilepexos Ha MUK HU3KOTO JABJICHUS TMO3BOJIWI MPUMEHUTH B
YCTAaHOBKaxX IIEHTPOOECKHBIE KOMIIPECCOPHl JJI CXKAaTUsA BO3/yXa, CYIIECTBEHHO
YIOPOCTUTH U YJICIIEBUTh 000pYJ0BaHUE.

BPYVY cocTout u3 2-X CEKIM: OKUKUTEIBHON U Pa3aeIUTENBHOM.

Obicudicumenvhas cexkyus TpeAHA3HAUYCHA JJIS TIOTyYEHUS KUIKON (JIeTMBI, B
KOTOpOW MaccoBasi JIOJisi KHCJIOpOJa 4YyTh BBINIE, YeM B BO3AyXe, 3a cueT Ooee
BBICOKOW TeMIepaTyphl KWIIEHHUS, KaK CJEICTBUE MPU HCIAPEHUH B Mapax Haju
¢iermoii 0osbIIIe HU3KOKHUTISIIINX KOMIIOHEHTOB, TAKUX KaK a30T.

O>XMKUTENbHAs CEKIUSI COCTOMT M3 OJI0Ka KOMIUIEKCHOM OYUCTKU U OCYILIKU
(BKOO), xommpeccopa, TEMIO0OMEHHUKOB, PACIIMPUTENS, B POJH KOTOPOTO
BBICTYTIAET APOCCENb WM JETaHACpP, U OKAHYMBACTCS PE3EPBYapOM ISl CKOILICHUS
CKWwKeHHOW ¢iermpl. OObIYHO pe3epByapoM s (JaerMbl  SBISETCA  JTHO
PEKTU(HUKAITMOHHON KOJIOHHBI.

Kak npaBuiio, B cuctemMe CTOUT OT 2-X B 00Jjiee TEII000MEHHUKOB.

1-1  TenaooOMEHHUK paboTaeT NpH TMOJOXKUTEIbHBIX TEMIEparypax H
npeaHa3HaYeH I OXJIAXKICHHUS CKATOTO KOMIIPECCOPOM BO3AyXa OKPYKAIOIIUM
Bo3ayxoM. [locnmemyronue TemIOOOMEHHUKH OXJIKIAIOT CXKAThIA BO3AYX IyTEM
TEII000MeHa C HCXOIAIIUMHE MPOTYKTAMU: KUCIOPOJIOM, a30TOM WIIH (PIIerMOH.

Pazoenumenvras cexyuss 0OOBIYHO COCTOUT U3 PEKTHU(UKAIMOHHOW KOJIOHHBI,
KOHJICHCATOpa-UCIIAPUTEIISL U PsiJia a30TO-KUCIOPOIHBIX TETNIOOOMEHHUKOB.

KomnuecTBo peKTH(PUKAIMOHHBIX KOJOHH 3aBHCHT OT KOHKPETHOTO ras3a HIId
xuakoctu. [Ipu momyueHuu, HampuMep, TOIBKO ra3000pa3HOro a30Ta B YCTAHOBKE
HaxoauTcsa 1 KOJIOHHA.
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