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BeeneHne

MeTopruecsd TEERGOS TONMWBD A3 DObiTOBLIX OTXOAOR BOABQALLAET HAC K HEedTAHLIM  KPUIdcamM
MoWMGENWIKTENeHo 30-NETHER JaBHOCTH, ¥Orga ansTepHartvedos Tonnweo (refused derived fuel - RDF)
NEOOBMIANOCE KAK HELOPOraA 3amMeHa HedTH W rasa. B npoTHeonenosHocTs NOCNeaHeny NpoqIacguTend
TEEQEOr0 TOMNMNMBA H3 CRITOBREX OTXOOOR BIANM Ha cefA WHALKATMEY BHEODEHWA CHMCTEM YNpaBneqH:A
HAYBCTREOM, MOABCNIIOWKME FAPAHTHEOBATE ONPEQENEHHEE NApaMeTpel KNAcCHDWEALKA 1 cneusdrkamMi
Tonnuea. CHCTEMBl YNPABNEHMA K3YECTBOM AR NPOBEDKKM NPOMIBOACTEA TAKOMD TONMWER CyLLECTEVOT
CEAYAC B HECKOMNLKKE CTRaHaX — dnewax Esponeickons cosa, W B HAcTORLWMIA MOMENT BELETCA paspabdoTra
KK BRPONESHCENY, TaK W POCCHACKMY CTAMOARTOR ANA TEEPOOMD TONMWEa M3 SeiToasx oTxoqo8 [1].

MPOWMIB0OCTED W HCNONBICEAHMKE ONS NONYHEHHA JHERTHKW TEEROOTD TOMMHEA W3 DETOBRX OTXOLOB
{SEF}), npon2ecgumore va GUONCSruyecsvy OTX0008, CCTATHOR, CMELLAHHSLIX M OOHOPCGOHEEY NOTOEOS OTHO00B,
ABRNAIGTCA KNOYEREM KOMIOHEHTOM HHTEMPUDOSaHHCH KOHUENLHA YIRAERNEHWA OTXOO0aM,

BHEOpeHHE NPOMIBOOCTEA TEERAOTD TOMNHES W3 DeTOBLIX OTXOO0B B HHTETPHDOBAHHYID KOHLEMUH IO
YNEABNEHAA OTX00amM Tpedyer NoTeduMansHors peidka ANA 3Tdx npogysTos. MapecTHee npoeepedsbie
PhlHEM HAAOEHL B BEDONEACKOM JHEPrETWHECKOM CEKTOPE W 8 apyrus Donee OpHEHTHLOBAHHEIX Ha
KOHEYHBLIA NPOOYKT CEKTOPAX, TAKHX Kak NpOoHIBCOCTED USMEHTa MMM WIBECTH, TOe TEepdoce TONNWBO M3
CLITORLLY OTXOOO08 MOWET CNYEMTh 32MEHOR WCEONAEMOoro Tonndea. MOWHoOCTH Ons  COBMECTHOMS
HCNONEICBAHKE ITHX NPOOYKTOR, BKMHHMAA WK WCNONLI0BAHHE B HEIHAYMTENbLHLIX TENNOBRIK YCTaHOBEAX,
CHDOMHBI.

YCNewHoe NpUMeHeste TREpOOrD TONNMBa ©3 OwiTOBLIX OTXCOOB HA 2INEETROCTAHUMAX W B
NEOMBILWNEHHEE NEYax TPeGyeT NoNHOS NOHAMAHKA CBOWCTE TONNMER, BEAKHAMWAE XapaKkTep cropaHua,
BOAMOMHLIE BeIOpOCEl, BOIAGHCTEME HA NPOMBILLNEHHYID YCTAHOBRKY W T. 0. OnpedensHKue xapakTepa
CropaH+A ABNASTCA MaBHoH 3agaqel gadHcro cTangapra. TpebyeTcA obpucoBaTe BOIMOMHEIE METOOM M
NEouenype, HEOSXO0dWMMule OnA adanwsa moboro TBepdoro TONNMEA M3 GLITOBME OTXOOCE. OnpegenaHie
XAPAKTEPA CropaHdA PaigeneHs Ha 4eThipe pyhike, Npd oBbelUHEHWM KOTODBLIX BMOMHS NONYSHTE
UBNOCTHOE NpegcTaBneHde o Npouecce CropadvA TEepaoro TOMnHea Wi OeiToBkix OTXOOOR KAK B
MAOHOTONMMEHON, TAK 1 B KOMOMHMPORAHHLIX CHCTEMAX CHMUraHMA [cMm. prcyHok 1),
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PucyHok 1 — Cxema cnpefensHia xapaskTepa cropaiing TBepaoro TONNMe:a ua BulToBLIX 0TX0000
I
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XOTE W CYIWLECTEYIOT CTAHAADTHIMPOBAHHLIE METOOLI, HANpUMER AMepdikadckoro ofwectTea no
WCMBITAHHKE: MaTepdanos (ASTM), MepMadckord WHCTHTYTA cTaddapTdzaudd (DN - Deutsches
Institut fiir Mormung e.V.) w PoccTasgapta AN onpedenedda XapakTepa cropaHda OCHOBHBIY BHO0R
TOMAWBA [HANDKUMED, YINA), NPOLECT CHMUMAMAA TREDOOMD TONNHEA W3 OLITORLIX OTXOOQOBR OTAMY4eH. B
HACTOALYEE BPEMA HET HAKAKUX CTAHGAPTHIMDOBAHHEIX METOA08 ONA TEEDOOMD TONNMER W3 BeTOBLIX
OTx0008. BONBWKMHCTED AOCTYNHLIY METOOO0E ARNAIOTCA BHYTPEHHMMKY, 0BsIMHO palpaboTaMHsiMK ONA
ocClblx TANOE TEEQACIS TOMAWMER W3 OLITORBIX OTKOQOE, HANDWUMED OTXOO0E WNM  Qpakumi
BHONOIAYECKKHY OCTATHOR, 4TOOE YOOBNETEODWTE ONPedeneHHbM CHCTEMAaM CHUraHMA — TAKMM KaK
KOMCGCHAKOBEA NEeYs, NCEBI0CHMMEHHBE CNol, CUCTEeMEl © PACaINASMBEIM TONMAKBOM W LEMESHTHAA
nede. Ha pucydse 2 NpefcTasneda cxema pasHoobpaiusld cnocoSoR MCnonsI0BaduA TREeRAONO
TONAWEA W3 DLITOBEX OTKOOCE HA MPAMEDe KOMOMHMPOBAMHOND CHMIAHWA B INEKTROCTAMUMAX W
NPoMEIWASHEEE  NeYax., KoMOWHWPOBAHHOE CHUMAHHE TakMe BEMCHAET  HENPEMEIE CUCTEMEI
COBMECTHOTD CHWMIAHWA, Takwe Kak razwduragua v nkuponua. B To BpeMA Kak JKCNOTMHeCcK i acnesT
IHEPreTHYECKOrD KCNONBICBAMMA TEEPOOMD TONMAWMEA W3 BETOBLIX OTXOO0R OYeHk BAMEH, HACTOALME
CTAHOAapT MOoOKYCHDYETCA TONEKD HA BONDOCAR CHHIAHMA.

CTAMBADTHERE MepefoERE MeTOObl
HCMBITaHNA NAGOPATOPHBIX
TORnMAEH HCRITAHWA
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KonnnercHble HCNLITARKA

Pucymok 2 — MMyTd KCnoNe308aMds TREROOMD TOMMHMER W3 DuITORRY OTXOO0E

Teepooe TONMMES W3 DeTOBLIX OTXOQOE MOMET DbiTh NPOWIBEGEHD M3 MODEX roOpI0YKME HECNACHLIX
OTHOO0E M TAKOMD KAYECTBa, KOTOROE NOIBCNSET KNacchdUUKMpoOBaTE Bro B cooTReTCTEMM ¢ TOCT P 54236 M
oTBe4aeT TpeboBaHWAM CTaHOARTa, COMMAacoBaHHbIM ¢ KNWeHToM. CYeBWOHOH CTAHOBMTCA IMagHan
NpoGNeMa; KaKk oNPedennTeE HagesHbe METOOR ONA ONWCAHMA XapasTepa CropaHus TEepOoro TOMnHea KMa
DEITOBLIX OTXOQOB, QEACTEMTENbHLIE ONA BCEX BOIMOMHBX THNOGE TONMKER W ANA BCEX CHCTEM CHEMEHNWA.
CHCTEMHBIR NOOX0O, NPUHATEA B HACTCOAWEM CcTadngapTe O0A ONpeJeneHyeA  XapakTepa  cropadwd,
NPOWNNKICTPUPOEaH DUCYHKoM 1. MeToObl MCNeITaskE TONNKES CrRYyNNWpoaaHs B Y8 TolDe KATEMOpHH.

= CTAHOAPTHBIR aHanHa TonnWea,

~ NabopartopHLIE HENBITAHHA NEPEOCELIMA METOOLAMM,

= MM TAHHA CHMMEHWEM HA NONYTEXHAHNECKOM W ONBTHO - NPOMBILUNEHHOM YDORHE,

= NONHOMACITADHEIE BCNBITAHKA,

Takan YeTwpexaTanHan ngousdypa AenAeTcA M deKTHBHEIM CNOCOGOM  YONEWHSH MHTEMDaUnK
HOBOMD  Tonnuea B paboTy e  CYWeCTEVOWME  SNeKTEOCTAHLWA  MNOW  NPOMBILNEHHBIX  NeYed.

W
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MonsoMacwTabibe HoNLETAHWA HOBbIX BHAOOE TONMKMBA SBNAICTCA CAMBIMA HAOEMHBIME METOOSMIA WX
HCCMENCBAHMA, HO O4eHE JOPOMHMK, © HECHKONLEMMA  YIKMMH  MECTAMK  [HANDHUMED, HE0DXOOWMMOCTE
NEQEOCHALLEHWA, NRONYHEHKA DAIPEWEHWA, BLEMEHHLIE 38TRaTe W T.A.). 37T0 RBENAGTER  NDAYWHCR
HEoDXoOMMOCT pRIpaGoTEK M CTAHZADTHIALMA METOOOE, NEMMEHKMBIX K PASNMHHHBIM CHETEMAM CHMraHUa,
EOTODBIE OOMCBDEMEHHD HADENHSL, DEHCTPE W Hegopork, Nepen NoNHoMaclTaDH:IM BHEADEHINERM TOMNNKMES
NOMWMO OUSHKM NapameTpos, onPedenakil|y xapakTep cropasus, Heobxoguma Oo0CTOREDHAR OUSHKa
apyrix oBnacTed, Takd} KAk paison W@ nogada Tonnuves, WHakooTZeneHike, 3arpaiHeHde | EOpDoaqa,
BE0pOChl W OCTaTkd, CHCTEMATHHECKAR OUEHKS SONONHHTENBHLIX NapasMerpols TpebyeT chneuddrYecknx
HCCMEACBAHMA, MCMTAHAA B M3MEDEHWE.

CTaHAARTHEIM AHANKION TESPOOTS TONNHEA U3 GelTOBLI OTHXOO0R ONEPEASNRINT GCHOBHLIE NARSMETDE
FODHOHKX W HETODIOUHY BELWECTE. KONWHEoTBO IHERTHMK, COQEDMAHME BOOLI, NETYYHX BEWECTE, CEAIAHHON
YINepoga, aohke W PasMes YacTyy NosMOoramnT onpedendTe HakBonee NooxogalLne TH CHCTERME CHMraHKA.
O0na yTodHenns BeDOpa cWcTEMBl CHAMAHMA NOMUMO CTaHGEpTHONS adandaa moweT noTpebosaTech
cNepEA0E0Hsy METOD AHANW3A, MEMNATENLHS C BNWIKKMK BelBpanHoMy Npoueccy NapaMmeTpamd. Takas
FODDENALMA CYLYECTEEHHD WIYYIWAET HAZEMHOCTE WCoChegodavurd. [pHmMepcMm B CNy4ae CWCTEeMbl C
pacheNesken TONAMBa MEKET CNYEHTh MAkCHManeHeR DasMep YacThubl, HeoOxogUMbIR GQNA DONHCM
CHMIaHKA, 4ToDE Ha0ekaTE NONAOAHKA TOMNKME: B A0NEHER OCTATOK.

B HacTOAWEE BPEMS WCCHEO08aHHA XapakTeépa CropaqHdA TEepdoro TONNHEA W3 BLITOBLIX OTX040R
CNAPAINTCH B IHAYMTENLHONR CTEMEHKN HA CTAHAAPTHEIR AHaNA3 KU NAtopaTORHLIE MCNEHTARKA, KOTOPE Gelrm
NEpBoHAYANBEHD paspatoTadel ¢ ONPEeASnNEHHLIMA CrPaHUHEHHAKMA W NDUMEHKMBl K TESPAOSMY TONAHEY,
TAKCHY KIK NATHAT K KEAMEHHBIA yrons. CEwan npobnema 3Ty MeToqoB CoCToMT B HEQOCTATOYHOCTH OXBaTa
iAW NAPAMETPOB, CEAIAHHEIX C NOBEAEHKEM TESRLOrD TONNWER W3 BeTo8sX OTXOO00 B NPOUSCCE CropaHHa.
ITH MeTedsl NOGTECEHMOAKT CHOPEE NOCTOAHHOE KAYECTBO MNOCTABOK TREDOOrO TONMWBa W1 OkiTOBLIX
OTXOOOB, Yén ONpegenfnT nokazaTend cropadrda. [MoaTosy TpedyiTcA PazBWMTHE Tak HalblBagMblx
GNDCOBVHYTRIXE  METOLOB WCNHTAHWA, YT00L  YOTPaMHTE pPaspeB, o WCNPEBNEHWE CYWBCTRVIOWMX
HENBITATENBHOMD OBORYACBAHME 1 YENOBHA HIME BEHWA.

Javaylwan cina BHEJDEHKS TEEPAOTS TONNWBa W3 ObiTOBBX OTXOQOB KDOBTCA B OCHOBHOM B
JoHoMKYEckME  akTopax. B DONBWHHCTEE CNYYaEB ROHEYHBIM NOTpESWTENeM RBNASTCA onepaTtop
ANEETROCTAHLKA MW NEOMBILNSHHSA NEYK, NoITOMY OCHOBHOE BHHMaHKE yoenAeTcd BecnepefolHol ¢
HagewHon paboTe YoTAHOBKM, OUEHKAM BOIMOMHLIX PHCKDE W OnacHocTel. B chnydae HeoDxogWumMOocCTH
NEQECCHAWEHHUA KOHEYHBIA NONBI0EATENL QOMHEH BEYHCNHTE HE0DX00dmysl CTOMMOCTE MOAKDHEALHA «
pator. MosHo NpeqnoncdnTe, Y4T0 BCNEACTEUE BOIMONHEX CNEPaUMoHHbIE PUCKOE, HANDHMED, KODDOAIHK,
CNERaTOPE NPOMIBOOCTBEHHOND NEegNPUATHA BelGepyT TONNKED © Harbones NoOXOOAWKMKE CBORCTBaMEK.
Takme TpeCoBaHKMA ABNAKTCA HeoDXOOWMBIMKM HHCTRYMEHTAMY ONA YNPRBNEHHA Ea4ecTEOM TEepAOnS
Tonmuea W3 BLITOBLX OTXOO0B W obecnedsHWA ero NoCTapos cormacHo  cnedddmeagrd.  3HaqHue
XADAKTEDHCTHE CTOPAHHA RBNASTCA CYLLECTEEHHEIM ACNEKTOM OAA KOMMEDUWANK3IaLUWMC TEERQOrD TOMNNME:
W3 DbITOBLIX OTXOOOE, NOIBCNAKWHAM CNTHMHIKPOBRATE NPOLECE W OUEHKY BOIMONKHBEX PUCKOE WM ONACcHOCTER
00 BHEODEHMA TONMMEA.

MoGele METOOE HCRETAHMA GOMKHE ODHEHTHDOBATECR HA CNEQYVIOWHE ACNEKTRI

= BOCNPOM3BOOMMOCTE,

~ NOBTOPAEMOCTL,

— HAOEHHOL T,

= PAUKOHANEHOE MCNCNEI0BEAHWE BREMEHH [DbICTDLIE METORE WEMETaHMA),

~ adptbeKTHEHOCTE 2ATRAT,

~ BOAMOMHOCTE ABTOMATHIALMM WCNBITaHAA.

W
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HAUWOHANBHBIW CTAHOAPT POCCUMCKOW GEOEPALMM

Tennueo TBEpAOE W3 BLITOBLIX OTXOOGE

CnNpegensHne NoBeneHna Nod TopeHuK

Sabd recoverad fuels — Determanation of combusiion behaviour

Darta ssegexnus — 2014—07—01

1 OBnacTs npuMeHeHHUA

HacToAwMi cTaugapT pacfpocTpaHASTCR Ha BOE BMOwl TEEDOOMO TOMNMBA U3 GHTOBLIK OTHOOOE W
YCTAHABMNMBAET METOLEI MCNBITAHWE PAINWYHLIE BUAOD TEEQEOMS TONNKWES 143 GREITOBLIX OTXOO0E, B TOM
YWCNE MO BRPEMEHA POIKWTa, DPEMEHN CHHUMAHWA rasopoi falkl 1 BPEMEHA CRIUMaHKA YINA.

Moy onpegeneddid NOBEOSHIAA NDW  FOpEHMM  ONPEO0EnANT OCHOBHEE NapaMeTPhl FOpKYKX W
HErOpsodMy BewecTe. Kpome TOMD, ONpEOEnAxnT TAN CHMCTEME! CHWraHMA, Hawbonee nNogxodAMA OnA
OAMHOTD MATEpUANa, Ha OCHOBIHMA TakMX NokalaTenehl, xaK TENNOTa CrOPaHKR, COOEPWaHWe BNArM W
NETYHHN COROMHEHKA, CRRAIEHHLIR YTMEDod, I0NLHOCTE M DaIMEp YacTuL,

2 HopmaTuBHbIE CCLINKKW

B HACTORWEM CTAHGAPTE HCNONEISEAHE HODMATHEHBIE CCRINKK HA CNeEYWCHMe cTAHgapTsI

MOCT P 84223-20010 ([CENTS 15402:2008) Tonnuao maspdog us Beimoaeix omxodoa. Onpedeneyus
BEIXOOE MyYUK SSLULECmE

MOCT P 5422420010 [(CENTS 154032006} Tomnues mespdog us  DemModsx  omxodoa.
Onpedemenue 30NbBHOCITIL

MOCT P 54226-20710 (CENTS 15408:2008) Tonnueo maepdoe Uz Beimoaers amxodaa. Onpedeneyua
codepwanun caped (5), xnopa [Cl), chmopa (F) u Bposa (Br)

MOCT P OS4230-2070 (CENTS 15415:2006) Tonnueo meepdos w3 Owmoser  omxodos.
Onpedenerile 2panyoMempUYeckoss COSmass cumoasM Mamodon

MOCT P 54231-20010 (CENSTS 15414-79:2006) Tonauao meepdoe U3 OeMogbix  amxodos.
Cnpedengiue codepHanun aasuy encywueanua. Yacme 1) O8wan anaza. Cmandaomusil Memod

MOCT P OS4232-2010 (CEN/TS 15414-2:2006) Tonauao meepdoe Uz OeiMogbiy  amxodod.
Onpedenenue codepianla aNaszuy epcibsanuad. Yacme 2; O0wan anaza. Yokopakneio Memod

MOCT P S4233-2010 (CENTE 154714-3:20068) Tonnuwso meepdoe uws  OLiMossx  imxodos.
Onpedenswue codepxanul anasy epicyiiusanuad. Yacme 3. Brasa ananumiyacikan

MOCT P 54234-2010 JCENTS 154072008) Tonnueo maepdos U3 ShLimoabix  omxodod.
COnpedenenue yanepoda, eodopoda U 30Ma UHCMOYMEHMATEREMU MEmodamy

MOCT P 54235-2010 (CEM/TS 1535722008) TonnWes TEepOoe Wl OhITODRX OTXOOQ0E. TepMEAHEL 1K
ONpELEnaH A

MOCT P B4236-2010 (CEM/TS 153558:2008) Tonnweo Teepgoe wa DeIToBLIX OTX0Q0B. ToxHMYECKME
HAPAKTEPUETHHE W KNacchl

MOCT P WMCO 90002008 Cucremisl MeHeOMManTa KayecTea. OCHOBHEIE NOMNOEEHKA 1 CNOB3APSE

MACT P s5118-2012 (CENTS 15404) Tonnueo meepdoe us Sewimoesly amxodoa. Onpedengyue
MAAEKSCTMIU 30061 MEMOSOM ¥a0aKkmMEDHEIE MarRepamyn

Mpwmedadwea — MNpyw NONLIDBIHNK HACTORLWKMM CTAHOAPTOM UenecoofpasqHo NpoeEpWTE OSRCTEXE
COLIMIONHEX CTaHOEPTOE B WHEOPMEUWOHHOA cwcTame ofwerc nonesscsadesAd — Ha  odwgManeHom  cante
TESEPANEHOMD SMEHTCTEE N0 TEXHEHECKDMY DPEMYNAPOEIHAK ¥ METPONAOrMKM B CeTA HTEpHET 1M no ewarcgHomay
HHOPMaUMOHHOMY YEE3aTEND #HAUMOHANEHBIE CTAHOADTES, KOTOPEA onyBNWEOBEaH No CcOCTORHMK Ha 1 AHBEPR
TERYLLSMD roga, ¥ No SkIMYCKEM SHaEMECAYHITD MHDOpMALKOHHOM YEE3ETENR aHAUMOHANBHEES CTAHOARTE R 33

Hznanwe odmynansHoe
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TERYLWKWA rog Ecne 3amadsd CoRNOHHBIA CTAHOEPT, H3 S0TOPHER 0aHS HEOQaTHPOEEHHAR CobIED, TO DPEROMEHOYETCR
WCNONBZ0BATE SEACTEYHILWLYH BEDCHED 3TOM CTAHGEDTA © yHETOM BCEE BHECEHHBIN B JSHHYH BEPCHED HIMBEHEHEA. Ecrm
FEAMEHEH CORINDHHEIA CTAHOAPT, HE KDTOPWA D3HE 43 TWPOBEEHHAER CORINKE, TO DEKDMEHOYETCH WMCNONLI0BATE BEQCHHD
ITOT0 CTEHOANTA © YH3I3HHBIM BeIWLE OGO YTEELHEOEHWR (NDHHATHA). EcnW nocne yTEEDEOSHUR HACTOALUEN
CTAHOAQTA B CChINOHHEIA CTEHZADT, HE HOTOPRLIA 0443 OSTHPOBAHHEA COLUIME, BHECEHO WIMEHEHWE, 3ETRErHERLES
NONDEEHWE, HA KOTOPOE Oa8HE COBUEE, TO 3T0 NONOKEHWE DEKOMBHIYETCA NPHMEHATE BE3 y48T1a DaHHDIM MIMEHEHWA.
ECnM copiNOYHEIR CTEHOAPT OTMEHEH GBI 3aMEHBl. TO NONOHEHWE, B KDTOROM OAHE CCRNEE HE HEMD, DERDMEHOYETCA
NPAMEHATE B H3CTH, HE 3ATPErHBEMHLWER 3TY COLIMKY.

3 TepMWHEl K onpeaeneHnA

B HACTOALWEM CTAHZAPTE NpHMEHEHEI TEDMKARE @ onpegenedsa no FTOCT P 54235 o TOCT P MCO
9000,

4 NopeHwe TBEpOOro TONNKBA
4.1 Obwwe Tpeboranma

COpEHAE TONNWBA HYHHO PACCMOTDETE M C TEOPETWHECKON, W C NDAKTHYECKDR ToYek aperna. C nepach
MOMHC ONPEOENWTE CTOPAHKE KA DICTPYHE XMMUAYECKVIO DEAKLMIO KMCNoPOOa & FOpKHASK SNemMeHTa M
Tonnuea. B To BpeEMA K3K CO BTOPOM TOYEW 3peHdA, NpegcTapnaiowed ocobelll MHTepEc ONA WHEeHspa,
rOTOpOre  3aboTAT KOHCTDYELUMA W NPOM3IBOOMTENLHOCTE KOTMAA, MOEHO CNPeJendTe Cropadwe  Kak
KHMHYECKDE COBOAHEHHE TODMHHXY SNEMEHTOR TOMNHBA W KWCNODOSaS BOSOYKE, WHTEHCHEHOCTEK KOTOROMS
YWIDABNAKT ANA NONYHEHHs NOMesHoR Tennoacd aHeprdd. 3T 0Ba ONpeqeneHHA HEARHO BEMKHYAKNT B
NOHATHE sCIOpaHMEs MHEOMD KNNYeBRy GakTopoR. QNA NoNHOMD CropaHWA TONNKEa B NeYd SonsHb BTk
BINOMHEHE] 4EThIPE GCHOBHLIX YONORHA:

1} K TONNKBY NogasTes HEOSXOOHMMOE KONWHECTED BOAOYXE (KMCNopoga);

2} KHCNOoPoa W TONNWES TWATENLHD NePeMEWLWBANTCA (TYREYNIEHTHOCTE],

3} TONNMBHO-BOA0YIWLHAR CMECk NOOLSOHEBAETCA NEH TEMNEPATYDE BOCNNAMEHEHHA MK BRiLLE;

4} obban NeYH Jo0CTaToqYHS DoNBWoHE, 4Tob JaTh BPEMA CMEcK ONA NONHSMO CropaHnA.

CogepmaHHe ropiodvmy ANeMeHTol B TONNHBE HIMEHASTCA B I2BMCHMOCTIA OT ro THna. Ha proyske 3
NOKAIAHE CYLWECTEEHHOE MaMeHeHWe B TpeboBadWAx K Noadade Boadyxa AnA DaINWYHOrS  TOMNHesa,
BETERALEE W3 WIMEHEHWA B cOCTape Tonnuea. OnNA WNNKCTPAUKK 3TOMD WAMEHEHWA HCNoNBIYETCA
MAHAMANEHBIA 00BEEM BOIOYXE, TECDETHYECKH TRebyersld ONA NOLOEDHARKA NONHOMD CropaHHa,
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PucyHor 3 — CTEXHMOMETDAYECKDE COOTHOWEHWE BOIOVEA W TONNKEA ANS HEKOTODLIX BHAOR TSRO
TONNAEA |3 DRITCaLIX OTXOJ0a

B voeansHOd CHTYALWMK NPOLECC CrOpaHdd NpoMaowen b co CTEXMOMETPHYECKMMA KONWYECTRaMM
KMCNODO0A W OCHOBAHMOND HA COOTRETCTEVIOWMX XHMHYECKMY NPUHUMRAX ropiodero. COgHaKo TaK K3k NonHoS
CMELMBAHME DOIOYEE W TONMKES B NDEJENAN NEYW ARNASTCA aNTHHECKH HEDOIMOMHEIR, D KAMEDRY OOMWeH
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NoJABATLCE HADLITOYMBIA O0beN BOAOYEA, YTOOL FAPAHTHPORATE NONHoe cropadde. OSecnaddBasmisii
M20LITOK BOIAYXE MEHASTCA B JABWCHMMOCTA OT TOMMWBA, JAMDYIKK KOTNE W CUCTEMLl CHMMEHUA, W 3TO
IHAHEHWE HAXOOWTCA B gManaiaowe 0.1 = A £ 0.6 1 Bones.

Mopeuke TEEQLOMD TONNKMBA COCTOMT M3 TDEX OTHOCWUTENBHO PAINWYHBE, HO BIAWMOCAAIAHHLIY W
NEepexpeBaUHxce fas:

~ dhaak Harpesa (epesa 40 BOCNAamMeHeHua);

~ Ak ra30B0ro ropeHUs (NpoacMEHTENEHOCTE Rask raInBoro ropeHnaj;

= CTOQaHHS YyINER (NpOOOIKHATENEHOCTE BRIFODaHHe YTNel).

Bo-nepesix, B NepUcd BREMeHW 00 BOCNNEMEHEHWA YACTMUL TONNMBEA HAMPEE3NTCA BCNeacTEMe
MENYHEHHR W EOHBEKUKMK B NEYd, WCOApANToA BRAMa W NeTyYus BeWecTBA, CONeDHMAWMAaca B TOMNWe:.
Teepace TONMNWED, OCODEMHO CEEWAA OCHOMACCA, MOMET WCNAPATE FOQIOYHE NeTydde BelWecTsa npu
Temnepatype Hume 100°C, » pocnnameHeHss MOMeT NDOM3oATA, K3k TONBEED YacTHUsl nepecTanT Obite
MOMNHOCTEK OKPYHEeHE B008HEM Naga. Bpessn oo oocnnamesedna CTHOCKTENLHO KopoTeo. Jne nnactsmace
OHO OTAWMAETCR. OHW HE COOSPXAT NeTyddx BEWEeCTE B TPAgHUWOHHOM NPeJcTa@neds. OHd 4acto
NpoapadHisl, Takdnm cBpaizck, HArpeBaKTCA MEANEHHD K 33Tes HaYdHawT nnaguTecA. TnedodHse
MAACTMACCEH  WMIOT TEHOSHUMIO COKPAATLCA NpK Harpgeese © OopMUpOoBaTE NHTLIE kEANenskd. [pe
TEMNEPATYDE MNPHENHIMTENEHD  400°C HaYdHaeTcA npodect OenonWMepniaddd  (NWponKaa)l, Eorga
ocpoboHOaKTCA razoofpaiHee ropodre coegddedks. Bpesa 0o BOCNMamMeHeHWA TREpLoro ToONnHea W3
OeTogwy oTxofoe Conee NPodCMEMTENsHO No CRABHEHMD © ODLMHOM TONNMBOM © AHANCTHYHLIMK
pAIMEDARMKA YACTHL

Bo-pTopeix, B0 ppesms Akl raicecio ropeqdd  NeTydde eelecTea, ocoofofWalldecs  4epes
LecopBuu | NMPCnW, CropaioT B NNaMEeHd BOKDYT YacTUy TONNKER, NoKa He OCTARTCH TEepALIR yronk. 313
haza Gonee NPOACNAMTENEHE 08 NNACTMACE NS CRARMEHUKG & YINEM, NOTOMY YT0 NNACTMACCH [KPOME
NONABAHHAXNODAGE) He hopMUpyIoT vrnA soobwe. NopAWAS YAcTHLA MOXET NETATE Kak BO3OYIWLHEIA Wap C
HAErpEaThIM BOAYEOM.

B-TpeTeHx, a3a BEropaHda yINel AenseTca oeyxdiasHol (rasfTeepioe Teno) peasLBel, KoTopaA anAa
WA AENAETCA CAMBIM ONAHHBK ITANCK, ¥ 3TO B IHAYMTENEHOA CTENEHH 3ABWCHT OT PAIMEDA YACTHL, MX
MOpPUCTOCTH W T7.0. [nA gepesa ata a3a MMeeT CRequsid NEogoEuTeNsEHOCTE, 3 ONA nondoneduiops s
NAacTMace BRnaka K Hynio. TecTh NOEaiLIBaT, 4To ANA 4acTdy odHoro paisepa (50 M) Npe ogsHakosoi
TEMNEPATYDE W COOEPHAMAM WWMCNOPOOA BREMS NONHOMD CIOPAHHe WIST B CRedydlwlem nNopagee:
MAACTMACCE! < CYNO0E OePEB0 < YoM,

Mpouece cropadua METANNGR, NPHCYTCTEYIOWNY B TREDA0M TONNMEE M3 BuITORLIX OTXO00E, OCOBeHHD
AMNMMHAHAA, ABMASTCA CNOWHEIM, W MONHOCTEK MIDENATE Bro HEEOIMOMHT. BOCINAMEHEHAI0 TAKUE JAcTHY
NpeJWecTBYET PaspyileHWe OKMCHON oGonodKk npd TeMmneparype = 1500°C (BhidWCneHHan) 4acTdua
WMHTEHCHBHO DEArMEYET C aTMOCHepHBIM KACNOPOA0M, YTD NDUBCAUT K DANLHERLSMY DEIKOMY YEEIWUYSHKIO
TEMNEpATYDEl B NOBSDXHOCTHON 30ME YACTHUR. TakHe BLICOKOTEMNePATYPHEE DEMUMEl, TpeGyembie ans
BOCMNAMEHEHWA, KAK NPARBWNG, HE BCTPEYAIOTCH B 0BLIYMEX KOTNAX, NOATOMY KEANENEKH PACNNABNEHHOND
AMMHHAA KCArynHpyioT U Qopmapyior BonsWMe KyCKr METANNa Nocne axnamgeH-a.

4.2 OcHOBLI HEHOTOPLIX PACNPOCTPAHEHHLIX CHCTEM CHHFAHMA, WCNONLIYIOWWX TREPOOE
TORAWEO W3 GLITODLIN OTXOAOR

CUCTEMa CHWIAHKMA pacnkineHHoros Tonnuea (PT): Mpy PT-CHUrad«dd TONNKED HIMENEYasTeA 00
YETAHOBMEHHOR BENAHAHE B 3aBHCHMOCTH OT DEAKLHOHHOR CNocoBROCTH, HANPWUMED, GNA YN8 YCTAROBNEH
MAKCHMANEMER paiMep YacTihy 250 men Ha 300 wMEM. HYacTHUsl WIMENsYeHHOMD TONNKES MHeBMATHYECEN
TRAHCMOPTUDYIOTCA K MODENKamM W BNDLICKMBRKITCA Yeped (OpPCyHKEK B kamepy cropadwa. Ons Tonnvea c
MEHBWER DeaKUHOHHOR CNoCODHOCTEID PAIMED YACTHL, COOTBETCTREEHMO YMEHEWAETCA, 4TOoDEl YBEENHYMTE
bWy NNOWank NOBERXHOCTH W TEM CaMiblh YIYHWWTE YONoBHS BOCNNAMEHEHHA W cropadna . Boanyx,
KOTOPEIA GOCTAENAET TONNMEBO 0T MIMENEYKTENA K ropensas, AenAeTced Hebonewon JacTen ofwero obwema
BO3OYXA ONA CrOpaHKA. 3TOT BOIGYX GOMNMEH OCTARATECA JOCTATOMMO XOMNOOHLIK, HE BeiWe 373 K ang yrma
WM HAMHOMD HIDEe ONA TEepAore TonnwWea Wi DeiToawx OTXOOQOB. 3TO HeobxodHMo W3 coobpameHii
DEaonacHocTy, YTobbLl HE QONYCTHTE BOCNNAMEHEHWA W BIPLIEA B WIMENLYWTENE W TPaHCROpTHOM
TRpYGONPoOBOOE MEMOY HAMENLYUTENEM W ropensasd. OCeTaneHan YacTe BOIOYRS CropaHHA, EOTORbIR MONKET
NpedEapHTENBHD HAMPEEaTECA 00 GONee BblCOKME TEMNepaTyp, NoSAeTeA OTOEeNsHD W NEPHMEWUHBASTCA K
YHE BOCMNAMEHEHHOMY NOTORY WAMENLYEHHOMD TONNMES HEeNoCDedcTREEHHD B Hamepes cropanwa. Kamepa
CIOpaHUA SOBIMHO HMEET (DOPMY NEpaNNEnsmine1a; NRoWans NoNepeYHOro CeYeHWA STANNHMBASMONG YTTEM
koTna Ha 300 MBT MOoMeT COCTARMATE NPHENHIMTENEHG 15 8 % 15 M, 3 ero BelcoTa - 45 - 50 M (ocm. [3]).

CHCTeEMa NCeBOOOKHMEHHOre cnof: [NoealoosMKEHHBIA CNoR COCTOMT W3 TONNKBA (YIoNk, KOKC,
Ouomacca, Teepdbe OLToBLIE OTHOOABI W T.0.) W MaTepuana oCHOBAHMA (J0na, necox Wiind copbedT) K
MOALER#HBAETCA NEKW ATMOCHEDHOM WKW BECOKOM Jaaneqnd. Chol CTAHOBKTCA TEKYYHM, KOMEa BOa0YR WK
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OpYTHE BOCKOAALME NOTOKK raza npuobpeTanT CKOpocTh, QOCTATOHHYES, YTo0kI BApEIXNMTE MATEDHAN CNOR.
Mpd HAIMX NCEBIoONMAMA0WKY CxopocTax (0T 0.9 s'c 00 3 MIC) B CROoe NOOOeRHHBAETCA OTHOCUTENEHD
BLICOKAR MNOTHOCTE TEEPOOTO BEWESCTES, M TOMNLKO HeDoNbLWaA Y4acTe TBEpObiX YAcTHMU NoAXBATHEAETCA
NoTOKOM BO30yRa. CHCTEMA © KWNAWMM Chock, paboTaiollas B TAKoM pesmMe, 0GblMHe HaJLIBABTCR
KAMALLMM NCEBOSCHKEHHEM cnoas (KMNC). Mo sepe YyEENAYEHHA NoEBSOOHIEANIIEN CKOPOCTH Maigaaro
NoToKS MEHBLUKME YacTUUE TONAWMBS NOOXBATHEINTCE ¢ nognoxk. NopepsHocTs CRon cTaqoanTea Gonee
DoIXNGR, a MNOTHOCTE TREDGOND BEWACTEA CROA YMEHsWaeTCA. CHOTOME ¢ KMNALMM cnoass, paboTawas
Mg CEOPOCTAY NOToKa 0T 3,9 Mic 00 6,7 m/c, 00RYHO HAARIBASTCSA UWPKYNARVIOWAM KMNALWKKM cnoes [LUEC].

Cowwranme B noepgoosceedHor  cnoe  (CNC)  noavumroHWpyeTed  Kas  «MHOMOTONMMBHOEY, C
BOAMOMHOCTEK CHWMEHAA WHPOKOMD SCCODTHMEHTA TBEPOOrD TONMNWBA © PAINWHHON TENNoToR CropaqHus,
COOEDMAHWEM 30Nkl 4 BNard. KpomMe Toro, B CHCTEMAaX C KWNALMM CNOEM MEHRMHIMPOBAHS! TEHISHUHA K
WNakcoOTABNEHWKD W JAMPAIHEHKKD Ka-3a Donee HWIEWX TemnepaTyp cropanwA. [Npesmywectesa CMNC no
CPABHEHMIO © OOBIMHEIMK CHCTEMAMH PACTLINEHWA TOMNWES JaKMIOYAI0TCR B CREOyIOLW e

= 50, moweT ©CwTe Yaanew B NPOUeCCe CropadWa nyTesm AcDasnedWs K Matepdany
NCEBIOOHWMEHHOND  CAOA  WIBECTHAKa, 4TO  wkabapnmeT o7 HeoSxoQWMOoCTH  BHEeWHers npouecca
oecynNspypraaumm;

— KOTNbLI C NCEROOOHAHEHHBIM  CHOEM  KOHCTPYRTWEHG  MHOMOTONMMEHE W NpK cobnioaeHMm
HAONEMALWME YENOBWA Da3paboTd B HMX MOMYT HCNONEI0BEATECA MHOME B TONNHES,

- ropedke B yoradoskax CNC npoTesaeT Npw TeMNepaTypax HGEEe TeMNepatyp CekaHHs 300Nkl
GONBUWHCTEA  BHOOB  TONNHEA, W, <negosaTtensdo, B cdoTemax CNC cHMMeHE  TEHOEHUWMA K
LWNAKCOTASNEHWD K 3arpAIHEHHIO,

= M3-33 HHIKMX TEMNS0ATYD CTOpaHHa aMrccin NO, KOHCTPYRKTHEHD HA3ka,

KoThkl ANA CHMPAHMA TONMWBA: B Takks CHCTEMAX CRMIaHMA TEESROOS TONNKWED PACcNpeenaeTen K
CHMIMAETCA Ha KONOCHWEAX, OORYHO  HCNONB3YVIOTCA  NOCTOAHHD  CAMOOYWWAINWHECA  NOOBHEHBE
KONOCHAKK . Bonee Nerkas 4acTe TEEPOOMD TONNWBS CropacT B CYCNeMIMK HAO KONocHHKCM, a Gonee
TAMENAA YacTe FOPWT HENoCOEeOCTREHHO Ha KonocHdRax. OANA oxNamieHda KONoSHHEOE WCNonbBayT
BOAOYE WHNKH Boay. WI0uiToUMeA obwem BO3Oyxa ONA CEWHMaHAA NoOaeTca ONA Toro, HTobel QoBHTECA
NEpEMEBLLUMBAHKA TEA0E W CrODaHMA HAL KONOCHUKCM . Takde CHCTEME! MONoNeayinToA B OCHOBHOM O0NA
CHMIMaHHA NepepaBoTadHbx W HenepepaboTaHHbIx OTXO006.

4.3 OnpegeneHe XapaKkTepHLIX NapaMeTpon

Paamep 4acTvl W pPeakUMOHHAA NOBEDXHOCTE ONAJLIBAKT CYWECTEEHHOE BIWAHWE Ha NPOUeCc
ropeHiA, ocoBeMHe QNA QCCTYNHBIX HA poHEE TEEDOOMD TOMMAMBA W3 GLITOBLX OTXOO0B W TBEpOo
GuomMacck. PaInuukA @ CEORCTEAX TONMWMBa W YCNORWAX &0 CHIraHWA, KOTOPeIE BMMAIT B LEnoM Ha
NpoOUECs CHMradWA, oTpameds B Tabnuue 1. CBOACTEA TONNMEE W NapaMEeTPbl CHEWMEHWA (YCNOBWA
MCNONEI0BAHWA) BMECTE CNPEISNAKT TO, Kak KOHEDETHOE TEBEROOE TONMWMED W3 GETOBMY OTXOLOB NODELEeT
CEBA NP CHUraHHY.

Tabnwnua 1 — nHF‘HMETFIhI TOMMAMEE K 2rd CHANrdHAR, BENMMRHDLWAE Hd XdfakTep CropaHAR TeEeRgOND ToNNHeE" 1a
DbITOSEE OTRON0E

CeoRCcTEO TONNMER MNapameTp CHENUrAHMA
TennoTeOpHEA CNOCOOHOCTE U TENNCNPOBOSHOETE Temnepatypa B na4s
Bapenaa (GEY) W HusHAR Tennota cropadur (NCY) FacnpegeneHye TENna B neduy
COCTaE 1 pacnpeasnaHis OPraHnyHeckax 1 MapuMansHoe JEENEHWE KACNOPDOA B npodiens nequw

HapraHH4aCHHE COEgMHEHMA

BwgeneHne netydux dpaiyui 1 peadumoHHas CHopoCTe, TYPEYNEHTHOCTE M XAPAKTED NEPEMELLMEAHNR
CROcoBHOCTE YINER 8 JEEHEHMOCTH 0T TEMNSRaTY Dk

HACTHL,

COCTAR W CNEXSEMOETE 300k BpewA ocamaaHns

Faamep 4acTil » ap. CHCTEME CHMUIEHHA W 4p.

CeroMCTEa TEBEROOMS TONNWES MOMNYT ObTE PAIgeneHsl Ha XAMHYECKHME, MEXaHWYacHHe [Drardeckme),
TENNOBEE W KMHETHYECEME (OTHOCAWMWMECR K PE3kUMM FOpeHMA) CBRORCTEA. XuMmudeckwe CBONCTEA
OMHCEIBAKT TAKWE ACNEKTE, KAK FOpIOYYEe DELWECTBa, MaKpo- ¥ MUEDOINEMEHTE W T. 0. Mexadudecsie
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COOACTRA ONMCBIBAIOT NAOTHOCTE YACTHL M HACKINMHYD MNOTHOCTE, MEAaRyNoMeTDHYeckAl cocTan, ofhem W
DOpMY YACTHY W T. 4. B TO BPEMA KaK TENNOTE0pHAA CNocoBHOCTE, NOTPeEMOCTE B BOAOYXE, TENNDEMKDCTE W
pacdaTHa® anuafaTideckas  TeMnNEpaTypa  NNamMedy  ABNRIOTCA  TEMNobbEd  CROHECTBAMKA  TONNWEA.
¥iaaaHHeld CEOACTEA MOMYT BTk OTHECEHE! KD BOEM BMOSM TOEPAOMO TONMNWMEE W1 GRToBLX OTX000B Gea
MCKMEoHE A, DUEHKS KMHETHYECKH) CBORCTE BONee CNOoWHA, NOCKOMNsKY OHW, B CEOW OY4EpEds, JABWCAT OT
NHMHUBCERY, UINHECKUK M TeNNooex ceoicTe. [JeTtansHos WocNefoBaHWe CEOACTE CropadKra  yin\
OCYUIBCTANASTCA  NOCPEACTEOM  ONpeaeneHud  COOepMEHWR  NeTyddY  BElecTs,  TennoTEopHoR
CnocoBHOCT W pacnpegencHydA DasMepos 4acTud. JadHeld Nogxod NpEMEeHds ONA reTeporeHHor
TONNWEA NOCNE BHECEHRA DAL HAMEHEHWA,

4.4 Mcnone3aoBadiwe KNAccHPHEALMOHMBIX YHCEn

HexoTopelie nNapaMeTpel KapasTepa crfopad#A  TONNWMBa oG0aHadqasmToA  KNaccHdiika dosH s i
YHCNaMKM, OHW MOMYT WCNONBI0EATECA ONA CPABHEHWA PANMWYHLIE NERBMYHLIX W BOCCTAHODBNEHHEX
TONNWE.  KnaccudMEauMoHHBIE YWCNa  TaKke NPeacTaBNeHel ONA  SPYIMX  GaHHBlX,  TakMx  Kak
WNAKOOTASNEHWE, JAMDASHEHKWE, KOPPOIWA 1 HOpMANOBaHHE BeiGpocon. MCNoNEIOBAMWE 3TN HACERN,
NPUMEHAEMEN B OCHOBHOM GNA PaiNWdHkbe KaYecTa yINA, ONR Teepgoro ToNNWMsa W GLTOBEE OTXKOO08
MMEET PAO OrpaHadeHMi. Tem He MEH2E 2T0 MOHET GwiTe ogHUM W3 cnocoGoe knaccudrkaury TeepQong
TONMMBEA M3 AklTORLX OTX000B, X0TA HEDOIMONHD GOCTATOSHO TOYHD ONWCATE B0 BIAWMOOSACTRIAG © yTTIEM
NP WCMONEIDEAHAN YOTAHOBOK COBMECTHOMD CHMranda. Mononkaonaide KnaccuibuEauuoliex YJUcen ana
TBEpOOrD  TONNWEa W3 GWTOoDLX  OTACOCE OOMHHO  CONPOBOHOATECR  HEIABMCHMON  NpOoUeIypoil
MOATEEDHAEHKA.

4.5 MHCTpYMEHTEI NPOrHOIMPOBAHKA MOPeHUA

OnAa  palpaBoTed W YCNEWHOND  BHEODEHWR  MOGENER  TopeHWA  YacTMY B MHCTPYMEHTL
NPOrHOIMPOEAHWA TOPEHWA, TAKWe KaKk pacdeTHan OWHAMWKE Texy4ecTi, HWHETHEA WnakoobpasoBaHra
TONNMBA, OCOGENA MHTEPEC BhiZhi BAIOT AAHHBIE N0 KAHATHES NETYYW) COSAMHEHRA M yTnel. Mepasle WMeOT
NpEUMYWLECTEEHHOE IHAYEHME, GCNW WCNapeHde NeTydux Gpakuwi onpegenAsT CHOPOCTE [OpEHWA
TBEROOrD TONMAMES W3 OuTOBRIX OTXOQOB, # HacBopoT. BOMNBWWHCTES BWAOB TBEEpOOro TONMWMBa W3
OuITOBRK OTXOOOE COOSRWAT BHCOKMA NPOUEHT NeTyddx Dpakudi, »u v oTOENEHWE B XO4E TOpEeHwA
ONpedendeT beck npouscc. Pucydkd 4 1M 5 WNAMOCTPUDYIOT D3IAWMOOSRCTEME B MOJENM [OpEHWA,
COOACTBEHHOR YCTAMDBKAM COBMECTHOID CHWEHWA ONA NNACTMACC W CMECKH BHOMACCE W yTNA,

Mnagnerye PaznomeHve CHUranHne

Monunponnnes Hafpes
': EH b

MOt —
ufﬂdhmhﬂmnpﬂn| Harpes HO s i:jﬂ '|L|
CHC, | > \_..‘m
L ——] H; Hal

Pucydor 4 — Mogene ropeHda nnacTMace
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Cymka Miiponiia H CHMranme

e T NFES i
TarMHED pa coe L [} I—‘_"
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PucyHor 5 — Cxena Mogend peakLMEd AnA check CHOMaccs M YA

FropeHre TEEEIOTS TONNMEE k3 BRITOBLX OTXOOQOR, KAk K noboro Opyroro TEepOOrs TONMNWES, MOMET
ELiTe NPEOCTRBNEHO NYTEM MPAMEHEHHA M MOAWDHUEALWMA CYWECTEVIOWME MoOyned, palBoTakuWMx ona
CHMHIAHHA PAChLNEHHOr0 ¥INA. ONA NpordosypoBasin MOpeHUa © MCNoNbICBAHKEM DAcHETHON JHHAMMKK
TEKWHECTH HEODXOOMMS YHHUTLIEATE TPW OCHOBHBIK ABNEHWA. XMMWNECHHE DeakuWd, NoBEdeHWs NoToka K
nepepacnpegencHue Tenna. Ha pecyske B daobpameHc, KAK 3TH WMHCTRYMEHTE HCNONEIYIOTCA ANS
BUAVANMIALMKA NPODWUNER BLINCLAEHKMA B OOHOM W TOM HME HOTNE pPadHnx BHE0S TBEDAOS TONNWBa W3
BEITOELE OTHOO0B, OTAWHSIWHNCH PAIMEDaMI HacTU. Kaxk BMgHD, BEMopadne GnAa eynHex 4actuy, (d., = §
mm) coctapneeT nopAgka 0.5 koMo, cOOTEETCTEEHHO UBETOBOMY KOQY BeMOpadMA. OTcnamusaMye YacTiy
Takke NpoRSOWNOCE ONA YNs, SHOMeHHSA | NNacTMaccobod dpakudyd TEEROOorD TONNWMBa M3 DhTOBRIX
OTXOO0E (M. PUCYHOKE 7).

a) BvorevHos Tonnues, d,; 1.3 b)) Guorednos Tonnuweo, d,, 2,5 ¢) GuorexHoe Tonnveo, d;; 5.0
mm; rT; mm

Yo— UBSTOS0N KOO BRMOPaHNE

PucyHor 6 — Cumynausa esiropadns TEBT 8 kotne
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a) yrone, d.; 0,13 mm; b) BuorenHos TonnKeo, d.,;, 1,3 c) dpanuma nnacrmace (PP), d,,
i 1.3 mim

1.2, Y3 — useToRwE KOkl BEITOPEHWA
PHC‘!"HDK T — DTCRNEsMBaHNE YacTHL MNP BeMNOPaHyA YA, GHOreHHOND M NNACTMACCOBOre TONMWES

Ona £awaons cnyq4as crnedsl YacTyiy NoEaisisaseT ofpasysl M3 BoEMD CNEeKTpa Y4acThU, BOCNEOUIBOIA
VB HELLIBHIAE FOQIOYMY BELECTE B 4YacTuue. Harngguo BdgH0, 470 N0 CRABHEHWIa C YTNEM XapakTep
CropadKa paKuMid TEeDLOoro TONMUea ki CLITOBLEE OTHOO08 MMEET PAL OTNMYKA. HAcTHYHO 3TC JaBHCHT OT
WMHOMD pACNpEene A PAIMepon YACTHL, YaCTHHYHE — 0T HHOM XAPAKTEPA FTOPEHKA CaMore Tonnuwea. B 1o
BpEMA KAK CTopaHMe A W DWoredsdbix YacTWl XapakTepuiyeTcA NpodonsHTENsHeME  Paianm
CMEKAHWA ¥ BuIFODEHKMA YINeH, YacTHUL NNAcTMace NPoXSORT CRABHKTENSHO OONMTHA 3Tan NNABNeHHs,
CHMEHAKWHWACA  BeicTpod  ¢aiacid  paanoxesdnd (TENNOTE paEINOEeHAA NpeHedpes Mo Mana), W
CPABHWTENBHO BRICTPO NepexcdAT B raloodpaldyio daty.

5 TepMUYECKHMHA rPABUMETPHYECKMA aHANMK3

ONA onpeaeneHyd KHHETHHYECKKE JaHHBIX WCNoNs3Y0TCA DPasdYHBE MEeToOsl W NpHbopsl, TAKWE KAk
TEpMOrpaBuMeTpiueckdin ananus (TMA), owdbeperudansHell  TepMOrpasuMeTpuyeckil  asanma (ATl -
adanual, MeTad BeCoRDTEMNepaTypHOro npoeoga (HTWRD W naGoparopHbie DEAKTOPE MEpU0OHYeCHonD
OAeACTEWA. BONLWHHCTEO npebopod, HRMS0WKWE Jeno © OTOeNbHbIMM  HacTHUamd, NpenocTaBnsoT
BOIMOMHOCTE WCCNEOoBaTe HAHETHYECEWE CBONCTEA OCHOBHMEX SDasuqin YacTtvy TonnWea, Takdx Kak
nnacTsmacck:, GyMara, gepeec @ 7. 4. M Boce e COenaTe NPOrHOA TOrO, Kak nopegdet ceba peansHan
TOMNABHAR CMECE, FTOpasgo cnoxHes. B 3TomM cnyyae TReboBaHKA K OTHORY M CORDAWEHHID NpOd BRXCOAT Ha
Nepeoe MecTo, nockonsry THA o cpapHuMele C MMM NabopaTopHe!E METOOR WCNbITAHME MMEKT Jeno
O4EHE HEGONBLWWAMK MACCAMK MATEDWANA [(OT MANMAMMAaMB0E 00 rpamMeoa). OnNa nonydesina Haaesison
peaynLTaTa TpedyeToR NEPUNoOHHTE YoUNKUa ONA NoSroToBkK NoRUMA KCNLITYEMOTD MaTeprana, Tak, Kak 3To
OENasTCA NEM NPOBEgEHUA CTAHLAPTHEK XAMAHECKRE KN GRIAHECKAE METOG0E WCNLITAHWA.

Caman pacnpocTPaHeHHaAR MEeTOOMKa B TEDMHYECKOM AHANAIE 3EKNI0Y3ETCA B HENDEpRLBHOM
MAMEDEHMH  (PUAMYECKHE H KHMHYECKHX HIMEHEHHR WCNBITYEMONS BEWECTEA, NOABSPrasmMors CTporo
KOHTROMNABYEMOR NPOrDamMMEeE  WIMEHEHWA TemMnepartypk. MasmepAemblME NEREMEHHBIMA  MOMYT OwiTh
MAMEHEHME MACChI, TEMNEDATYPE WM PAIMEPOB YacTull BEWEecTEa, TENNOBLE MOTOKW W3 W BHYTDE
MaTeprana wnd noas gpyraA send<HdHa.  Huase onucadel TP MEeToOdKW, KOTORLIE  MOMHD
OO BEOWHMTE, NOIBCNAKLWKE  MIBNEYs  BonNbWwri obbes AHGopsMauWkr. YNop  QenanTt  Ha
TEPMOrPABHMETDUYECHWE METOOR!, MNLE MAMEDRSMOR NEDaMEHHOR CIYEUT KIMEHEHIE Maccs obpaiua.

DEopYOoBAMKE ONA TEpMOrpaBHMETPHHECKOrND aHANWIA MOEEeT WCRONEIOBATLCA  CIE DYoL
cnocobarn:

11 guchdepeHUMansHsE TepiansHsld adania (OTA)L npy KoTopol HeDoNeWoe EONPYECcTES TOMHED
M3MENLYEHHOrD TonNuea {ofedue o7 10 M a0 20 Mr) 4 TERMUYECKA WHERTHOES ITANOHHDE BEWECTBEO
HArPEBATCA NO OTOENBHOCTA B INSKTRHYECKSR MEYM Npd KOHTDONWEDYEMOR CKOPOCTHM Harpesa W B
onpeaeneMHoi  atmocchepe. Pazduya B TEMNepatype Mesgy oSpasuci W WHEPTHbIM  MaTepuancm
HENPEDLIBHD HIMEDASTEA © NOMOWLM Napel gMddeDeHEWaNEHLIX TEDMOINEMERTOR W (DUKCHDYETCR Kak
EYHELAA TEMNepaTyped NeYE. Mony4edHan KpHBAA YacTo HAIBASTCA KPHBOR FOpEHHA,

2] TepMorpapumeTpHuecsri akanaz  (TrA)L, npy koTopod  wefonbWwoe  KOMNWYECTED  TOMED

T
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HAMENEYEHHOMNS  MCNBITYEMOrD  BEWECTEA HAMPERASTCA  HA  MHEDOMETDHHECKWY  BECAX  BRICOHOH
YYBCTEMTENEHOCTIA B ONpedensHHod  atMocdepe nWbo  MIOTEPMHAYECKKM, NHED HEWIOTEPRMHYECKMM
crocoBoM ¢ 380aHHOR CHOPOCTRKD HMAMEHEHWA TEMNERaTYpb. Hamededne Maccsl oBpaiya WaMeprReTes M
PHECHpYETCA KAk SyHELMS TeMnepatypbl Nedd Wnd ppemedd. TMA B OCHOBHOM WCNOMB3YETCA ANA
EOMIOANTHOTS AHANKIA TEEROOrD TONNHER ONA ONPELEneHdA TEMNEDATYDHEIX FRAHKL HIMEHEHHA MACCH K
ONA WAYYEHKA BIMCPaHA yrned;

31 NpouMIBcOHBd WM AwddepedybansHsid | TEpMOTpaBUsMeTpU<eckdil  avanda (T -anankal.
OTMAYAIOWWACA oT TMA Tem, 4TO BEOETCA HEeNpepLIEHan PUKCAUMA CKODOCTA NOTEPW Macckl npobed, roe
spena — EYHELHMA TeMnNepaType neqn. Korga Teepgoe TONNWEO HArpeeaeTeA B atMocthepe NoTOKa Boagyxa,
nonydeHHel rpadus obbidH0 HaseEa0T Npodwnes ropesuds. Ecnin atMoctepa nesd — WHepTHeR ras
(HanpHmep, M), EpHEas HassBaeTee Npodwnes BelCBOGOWOEHWA nNeTydrx Bewects. OTT -aHands
nNpegocTaenaeT "oTTMCK Boero Npouecca ropeHWa Teepacro Tomnnuvea. MNMony-qeddsi npodiiie ropeqda
MOHET ATk CPABHWTENEHYI0 CUEHEY XapakTepucTWE MOpeHMA TBEpRQOrD TOMMEa W3 CeTOBRIX OTXOO0B B
CAIMHMYHEY CHCTEMAX CHHMEAHKA, TO eCTh MNOBE0EHWE HOBOTS TONMKBa MOMET OobliTe OUEMEHO NYTEM
CPAaBHEHMA C XOPOWO WIEECTHoIM TEERALM TONNWMEOM (Hanpumep, yrnem). MNpodwne bsiceobokdeHnR
NeTyyus BELWECTE 03T WHEOoPMAUMED O XapaKkTepse DAclennedns Opraqiqeckis cOoeguHeHUd B npouecce
HArpEEaHKA.

TrA, OTM-adanss v OTA = 3MNApHYecine MeTode. CnenosaTensHo, BCE peaynLTaTki 3asWcaT oT
YENOBKI MCNBITAHAE M MCNONE3IYEMBE NPWGOPOE TaK #e, KaK W OT XaparkTepucTiy Teepaors Tonnyea. MeTog
HAOEMEH W BOCNPOWABOAMKM. BOAMOMHS ONDESENEHWE KAHETHYECHHMX JaHHBIX W KNAcCHPHEaLNOHHBIX YACEn.
Nockoneky METOO OrPEHWHEH CPABHMTEMNBHG HWIKMM O4aNaI0oH0M TeMNEpaTyD W YMEDEHHON CHODOCTLH
Harpeed, erg peayneTaT HeNkad NEAMO NEPEHOCHTE Ha NonNHoMacwTab el npouece. Hebonewwe obbembl
npod TpebyvioT roMOreHHors oThopa W corpawends npob. Ha pucysikax 8 W 9 oTpameHel COCTRETCTREHHD
peynNeTaTel TFAOTT -aHan¥z0e pajHely BAOOE TEEQOOMO TOMNNMHES W3 GLITOBRLIX OTXOOOE W DaINHYHOR WX
nosegeHra B 4acTd BRCBOGOWIeHWA NeTy4ux BeWecTE W cropadda. Ha pucysee 10 wacOpased
NMEAGNWIHTENEHBIA aHANKMI yrNA MeTonos TEA.
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Y1 — maccoear ppakukA, %5 W2 — Tenneparypa, ' C; X — BpEMA, 4; T — HAMENEHEHHBIE WHHBI, £ — TEMNEDATYRE,
3 — HEHANWIAUWMOHHLN ooankd. 4 — Bymarainnactar 5 — gepeso vl paspYLLEHHBIE STROSHNR

Pucyhok 8 — MNpodiany ropeHAA Teepgord TonnWea Wl GETOBRX OTHOO0E B TEPMO-TRaBHMETRMYECKOM
aManvaaTope
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Y — MIMEHEHWE MAGCE B Baubiduy spamedn (dirtdl]); X — remsnepatypa. "0 T— TET (C Belcorod Donai Buomacck! ):
2 — npupoaHocs sepean; 3 — Magynatypd (rasete ) 4 — nanesmtanad tepedhranat (PET): 5 — ceRzandein yrnepog,

Pucyrox 9 — PeayneTatel OTT-akansia paavslx BRACE TONNWBA © NHAKSME, NOKS3LE20WAMA TEMNepaTypL:
MAKCHMANLHOW TEPMANLHON JEKOMNOIALMK

Y1 4 ' b Y2

100 |- L1 - 1000
\—J. 900°C| —,

80 - o — 800
|2 3

60 My====C, < B00

40 - - 400

4
20 - 200
0 | | 1 5_]"‘ - 0

X

Y1 — macca obpaaua, % Y2 — emnepanypa, " G X — BpEMA B MAHyTAX T — Bnara, % 2 — neTydne ppasgue, G,
3 - MEMassHne atmacepel; 4 — CBA3EHERA YInepag, 9% 5 - zona, %

Pucysor 10 — CreMarriecsan spuean TT A, NoOK3asBR0Wan NPUENKIATENLHEIA AHANMS YA
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TrAOTT -aHanya soHeT NpeJocTasnTe:

= NPUENMKEHHEIR aHANKA TEEDGOMD TONNKES WA GhITORRX OTXOLOE,

— COABHWTENBHYIO OUEHKY NPOMANeR ropeHHA pasHex BUOOE TEEROOM0 TONNHMES M3 GLITOBRE OTXOO00,

— KHHETHYECKWE JaHHEE

= MHEROOMALMIo O NPOLECOE TOPERKA B LENOM.

B 1o we spema TTAOTT -asanma:

— HE MuTHDyeT PF yvonosda koTna unn FBC,

= OrpaHHYEH COABHKTENEMHD HUIKKMKA DE0049HMMK TEMMSRATYRAMH B HM3KKMMHK TEMNAaMKY HATPEBA;

~ MHTEQNEETAUMA SaHHLIX MOMET BsI2BATE JIATEYIHEHWA.

CYRMMUDYA, MOEHD CKAZATE, YTO C YYETOM HEKDTOPRE orpadservid THAOTI -auanya socnpoHIBogMmM,
NOBTOPAEM, OTHOCHMTENEHD ORICTR, MOMET DbiTe ABTOMATHIWDOEAH W NErks NEoBCAWTCR B GONBLUMHCTBE
TONMMBHEX NAG0PaATOPHA Ha MMEoWwesMch oDopyYZoBaHKM.

Moneimanus Bend npoBedeHsl GNA  cpasHedHA  meToga, onvcadHore & FOCT P 34223, ans
onpegenedia netydny pakgui TTHA, PeayneTatel OTPaMeHE Ha pHoyHEe 11, pAINMHKa B peaynkTaTax GEyx
METOQOE NpeHEGPEsnM0 Mankl.

l"l'__"' 3 lf i
104 1
&l Bd
ol &4
4 L
21 — 20— ]
: |:I
1 2 3 4 5 1 2 1 4 8
a) Peayneratil no metoguke FOCT P 54223 b} PeayneTaTekl, NOAYYeHHLIE

HHCTPYMBHTAMNE:HEIM
TEpMOrpaEumMeTpUuYecEMm adanuaom (TFA)

Y — neTyHwe BEWEcTER, Y ¥ — naTyqwe BawecTea,

1 — SRF ¢ cogepsadwen NeTy4us eawecte 79,47 % 1 — SRF ¢ conepsadwam nertyqwe eswecTe THB2 %

2 — 5RF ¢ conspsaHues NeTy4 s BeWacTe 72,78 %5 2 — SHF ¢ copepadwam neTyqwe eawacTe 639,11 95

3 — SBF ¢ cogepsadwes netydus sawecta 25 83 %; 3 — SHF c cogep=adwam netyqux gawacre 27,05 %%;

4 — SRF ¢ copep=adwem neTyYss sawecte 55,20 %: 4 — SHF ¢ conepsadwan neryqux eswacta 57 271 960

5 — 5BF ¢ cogepsaHwen neTydrE eawecTe 7A.17 9% 5 — SHF ¢ cogepsaHwam netyqux eawacte 7506 %
PucyHok 11 — Cpaaredve meTogued TOCT P 54223 (a) © MHCTPYMEHRTANbHBIR TEDMOTDaDHMET DHHECKMM

amaniaos i THA) (b)

6 CtaHgapTHbLIA aHanwu: Tonnuvea
6.1 DBWHe NonoMeHHA
ClcHoBHaA HH-EprMEI.LII."IH. HEﬂE}lﬂ,ﬂHMEﬂ an\a oOUeHKM KadeCTBa TBEepOoro Tonndea Wl [E10 fu]= 0

OTXOOOE Mo GHUIHYSCKMM, MEXSHWYECKRM, GUONOrMYECKMM M XMMWYECKMM CRORCTEAM, KPaTHD ONKcaHa B 6.2
~ 6.6. Ana NporHoaMpoBaHAA NOBESEHUA TONNWEa NPK MOPEHKA HeoGKoaMME! DONONHUTENEHEIE WeMbITaHWA.

6.2 JKCNpecc—aHanni: CogepHaHMe BRArd, NeTy4YHMx BeWecTE ¥ 30Nk

CoOTHOWEHKWE 3THX NapaMeTpos ONpedenAeT Ha4Yano W NpoTexadke npouecca ropeddd. MeTodk
onvcane 8 FTOCT P 54223, MOCT P 534224, TOCT P 54231, TOCT P 54232 w MTOCT P 54233,

6.3 3nemenTH A ananua: C, H, N, 5, ranores

JauHsid MeTod OCHORAH HA NONHOM OKWCNEHWA Npobsl (MOMYT GbiTe TAKKE WCNONBIOEAHE MPKO0 DG
OMA cCHMHMAHKMA BCNBIWKOR: ), KOTOPOE NEEELAWAET OPrAHWYBCKWe COBOWHEHHMA B MPOOYKTE MODEHKA.

10
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Monysaemsle  rassl  FOPEHHR  NPOXOOAT  Y8ped  BOCCTAHOBMTEMNLHYD NeYde W NOJAnTCA B
XPOMATOrPaHYECKYI0  KOMOHEY FaloM-HOCHMTENEeM (fended), roe OoHM PasfensoTcs W NogBepraseTos
KOMWHECTEEHHOMY aHanKay: COOTBETCTEYIOWHMMK Fa30BbiMA  AHANAIATOPEMH  (HANPUMED, © NOMOLW LK
fatduka  TennonpoBodqocTd  {thermal  conductivity detector - TCD) OGpaislsl NOMEWaKNTCA B
NOSXOOAWMHA EOHTERHED (METanNHWYeckdid TUrenk) W 3aTesM NOOESPrakTCcR HAMDERY B KEADUEBOH NeqiM
npr Temnepatype okono 1000 *C B noToke kwcnopoga gna NonNHOMS CKWCNEHWA B NDUCYTCTEMKM CnoA
KaTanyaaropa. MabuiTeHHBM KMCNopod yOANARTES COBOMHEHWAMKE MEOK, B TO BREMA KAK CHCMALI 830Ta
CACLUENMAKTCA 00 INEMEHTAPHOND 330Ta. ITH METOOE onKcadsl B [TOCT P 54234 w MOCT P 54226,

6.4 Beicwan rennota cropadda (GCV)/HKawan TennoTa cropadda (NCY)

TennoTa cropadHdA — OOdH W3 OCHOBHLIX Napasmerpos, onpedenfemox gna moboro Tonnuea.
Mockoneky o4 OD0AHAYAET COOBMMAHME JHERMAM B TOMNHEE, Sr0 BAAAHKE Ha NPOUEss MOREHKA OrposMHo.
MpoBnemMolR ABNABTCA COOTHOWE HHE MEXTY KOMNOHEHTAMK TONMWEBA W HX BENAOCM B TENNOTY CropanKs. Kak
npaenng, GCV vamepaeTce 8 nabopatopue kanopumeTprdeckol Domboi (cwm. pucyeok 12); a1oT mMeTog
onkcad B CENMS 15400 [1].
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T — MEWENEE; £ — EANOPAMETDMYSCHAER Domba; J - obonoyka; 4 — KanopyME TRHHECKHMR Cooy;
£ — MNATHHOBEEINA PEIMCTEHTHEA TEDMOMETD: § — NPOBOO IAMHrEHEA. 7 — KPBRIWES 0Bono-mm

Pucyrok 12 — KanopumeTpudeckan Bomba FTT

6.5 MpaHynoMaTpUYecKMA cocTae

AHANKI pacnpefensHya YacTuy No paamepy onkcad 8 NOCT P 54230, roge npeanaraaTod MeTon
asanWaa npocedBadden (oM. pecydok 13). OoMako 3T0T METOd NOAXOOAWT HEe ONA Easnors suga
TREPOOrS TONNWMBEA W3 OLITOBLIX OTXOOO0B, NOCKONEKY HEHOTOPBIE W3 HHX, WMESIOWWE HAMEHRIOWYIOCH
MAOTHOCTE YAcTHY W NO NEWEOOE PLIXKNLE, CRWNAKTCA OPYT C OPYIos B NPOUEcCe NEOCeHBaHKA W 0BpazyoT
arnomepatel. Mo 3Tol NpMYUHe ONA TaKMK BMACE TONAMBA NPEANaraeTcA OLYTod METoO, OCHOBRaHMLIA Ha
ONTHYECKOM PRCMOIHABAHHIA

i1
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Purcyror 13 — MNpuseps oSopyooBEaHiE ANS NPOCSMBaHHA

6.6 30NLHOCTE W NNABKOCTE 30N

M3 BCcax napamMeTpoB, OTHOCALWMKCA K NOBESEHMID 30Nkl MDA TODeHME, TONbBKD MN&ABKOCTE 300k
onucada 8 NOCT P 54224 w NOCT P S5118. 371 napameTpel OTHOCATCA K FOPEHMIO, NMOCKONEKY 30MBHOCTE
ONpeOenAeT KoMMYecTED "MHEDTHOrS” MaTepHana Nocne Cropaqqa ¥ NNAeNeHne I00ks BNUSET HA NOBESEHME
ATOMD MATEDWANE B NPOUECCE FopeHdA. CyWecTeYET MHCMD NPUrodHeEE ONA WCnofibaneasda  MeTooos
aHannaa oNel, parpaboTaHHbx ONA GCHOBHLIX BMAOOE TREEGOMD TONNWBa (HAaNpHeED, YrNaj.

7 NabopaTopHble METOOWKK ONpegeneHWA XapaKkTepUCcTUK TONNKBA

7.1 OBWKe NnonoMeHWA

OcHOBHAA UENk NPOJBWHYTOrS aMandia - CBEAJATE CTAHOAPTHEIE MEeTogkl  ONpegensHus
XAPAKTEPUCTHE TOMMMBA C© @0 NOBEOSHMEM B0 BPEMA onpefensHHdore npoudecca. Ha pucyuke 14
NOEACTABRNEH NOMMED YIYHIWEHHOND METOOa KNACCHDMKALMM TONMNKWES, KOTOPBIA CRAILBAST CTAHOADTHLIE
napamMeTpsl TONNHEA C MApAMETRaMd npodecca. Takde NapaMmeTDel NpoUecca onNpegqenanTca  Tak
HAILIBAGMEIK  NEOOBMHYTEIMEN  SHANHTHYESCEMMKY  METogamMk. 3TW  MeToakl pazpabartweanTcA  4and
ofnpedenedus  Hawbonee NogXcAALIMY  YCNOBWMEA  3a0aHMOre  Npouecca  XapakTepucTvk Tonndea. B
COOTEETCTEMKM C© WIMEHEHWAMK B CNEKTRE MCNONBEIYeMOrs TONNHea W BHEeOpeHder HOBLIX TeXHonordi
IHEOIOYCTAHOROK Taskke METOOL  OOMMHE  NDOBEPATECH  MHOMBAZYANRHC HA WX NQWIOAHOCTE W
0opabfaTeBaTECA B COOTBETCTEMM C TpelosaHMAmMd M cneynbukaUMAMKY HOBLIX NDOUECCOS WM BXO0B TONNHEA.

12
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1 — HWLER TENNOTA CrOPEHKA. 2 — NETYW4HA 3307 TONNWEE, J — KHHETHSECHHES NEJaMETRGE: YTIH W NETY-HE BEWEcTESE
4 — B3POOHHAMWHECKWE KEAYSCTEE, BREMSA NPE0LIBAHKA; 5 — OPraHW~acKH CEAZAHHBIS WENoYW; 5 — Bnara;
£ — maryade eewecTed; 8 — aona; 9 - Teapdoe ToNnNWes K3 DeiToRL OTROg0e 1)
10— TREpOODS TONNWBD W3 BeToBRIX OTXOO0E 2

Fucymor 14 — Mpumep xapakTepucTHE TEEpOONS TOMNAEE M2 SeToBkRIX OTXCO08

BecemMa DawMeii AcNexT B NpOUEecce XapakTepucTMkN MeTeporeHHore TonnWea — MHdopMagua o ero
cocTape. Balcpwi cocTam TonnWea (T. @ MNACTMAcCH, OyMara, Kapros, TEeKCTWNL) JaeT nepeoe
NPedcTABNEHME O KOMNOHEHTAX TOMWBS, KOTODLIE BNMAKNT Ha ero ropeHdde, a Takke NosponaeTt
NpegnonoKHTEe, KaKKX YacTily cnegyeT omuiaTe B NepBEyYD odepede (Hanpdmep, nnedka). CTangjapTHoro
METona cnpefeneHya Ba30eoro COCTARA TOMNMMEA He CYLWeCTRYET, W TAKDA aHanM3 B OCHOBHOM O2nasTcs
PYYHOM COpTHPOBEDA, CCODEMHO 3TO OTHOCMTCRE K NOTOHAM TOMNMEA © BEICOKOR TeTeporeHHOCTED,
TakiiM Kak TEepoos TONNWED W3 GLITOBRX OTXOQOE, NPOMIBOOMMOE W3 TEEPOBIX MYyHMUHNANEHDIE
oTXo00B (CMm. pucyHok 15).

71— Gymara, kaprod 43 9] 2 - gepaso 3 %; F - nnacTkaccoBee nheded 16 % 4 — Teepoee nnacTsacce 8 %5
5 — BONEHEHHLIE MRACTRACCE 2 %5 5 — H0OMIO2MTHEE MaTepuane 12 %, 7 - rerctine/nyx 11 25, 8 — apyroe 5 %

Pucymor 15 — dpakuma ¢ Bricokoi TennoToi cxurandsa (HCF) Toepges myHMurnansHe: otxo0os (TRO) 1
28 NOOUEHTHRIA COCTaR
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JHAHWE OCHOBHENY KOMMIOHERTOR TOMNNKEA ¥ COOTRETCTEYHIL MY XAPAKTEPUCTAE £M0 YacTHy ABNSETCA
MNoOCTEODHONA Da30M QA paipaboTh METOOME HCNETaAHKA @ DOPMKEPOBAHKA CXEMEl MCNBITAHAN.

Hpyrok nogxo MoseT DalMpoBaTECA HA MIYHEHHN YHCThIX DpasUHMi TonNWea, KOTOpLIE OOMUHADYOT
8 npouecce ropedda. B CcoOTRETCTEMKM © Takdw Nogxo0oM NEpeHOs DENLTATOR HCNBITaHAR Ma
rETEPOreHHOE TONMHWED TAKKE MOMET HMETE Yorex.

7.2 OnpegeneHie COCTaEa TONNKWBEA

OnpegensHie | NPOBSEKA MAKDOCKONMHECKMY KOMNOHEHTOSE TONMMBA BaMHE ONA MOSHTAEUEALMKH
QCHOBHSIX QEAKLUR, TAKAY K3K YEDHLIE W UBSTHLIE METANNL, HEODTAHWSECKHE NDMMECK W J0YTHE OCHOBHLIE
KOMMOHEHTEl (Hanpdmep, MBX), a Taes oNpeJeneHde COOeDMaHWA OCHOBHED KOMNOHEHTOR, TAKMX Kak
GyMara, NNAacTMaccs, KApToH, 0epeao W T. 4., KOTOpLIE BAKMAIKNT Ha NO2edeHUE B NDCLECCe TopeHna 1 obwee
conepHande Guomaces . MomMHM0 DYHHOR COPTHUPORKK, CROR BLICOMA NOTEHUWAN NOKAIANM ONTUHECKHE
METOOL!, KOTODEE MOMYT NPUMEHATECA K DONBWKWHCTEY BMACE TEEQOOMD TOMMHEA W3 OLTOBRX OTxodce. B
paspaboTke HAXOOWTCA METOD, NOAGAKWMACA BLCOKDH ABTOMATHIALUWA ¥ SAIMPYIOWMACA Ha TEXHoNOMW
OOraHMYEcE0d NETPOrpadiE W MAKPOCKONWYECKDM WCCNeAoRaudK UudpoBkey MaIoGpaseHdid. Prcysior 16
HNMCTRHDYET MUKPOCEONWYECKHMA aHaNKa CcoCTARA TESRASTS TOMNHEA K OLTOBLIY OTXOO00.

PricyHor 16 — MNpogaiiyTelid MAKDOCKOMAHECEKE aHanvaaTop cocTassa Tomnn1esa

7.3 CocTaE W TENMOTA CropaHMA NeaTy4YHy BeWecTs

OEBHHBIMA  METOOJAMK  ONMCAHKA Xa0AKTEDHMCTHE TOMMKBA HENEIA NONYYHTE  WHBOopMauks o
BEICECOOMOGHAK NETYHHY BEWECTE NP DAIHBXY TEMNEDATYPAX W O TENNOTE CrOPaHMA NETYHHK BELWeCTE.
Moatosy Bein paipaboTad HOBLIA METOD XADAKTEPHCTHEE W ENAcCH@WEALMKA TONNKED, MABHLIR NPAHLAN
ROTOROND AaKNI0OYaETCR B M3YYEHWH BRCBODOMOEHWA NETYHMX BEWECTE NPH TOYHD Ja0aHHEIX TEMNBpATYDax.
Erc peayneTaTel AA0T #@HEOPMALKMK O NPADoSE NeTyHWX BEWEeCTE, BblCEOGOWAABMBIY MNDH  DASHBIX
TEMNEDATYPAX, W TENNOTE MX CropaMyAa. Mockoneky NPOUecS ropessa NpeacTaanAeT cobol BIaqMoleRcTaMe
NogNpOUECcCOBR PAcCMada W OKMCIEHWA, BECE NPOUSCs TOPEHWA MOKEST OWTe WaYHeH NYyTEM NOWarcecrs
aHAMKAA &M0 NOANPOLECCOE.

MpHHUKN HIMEDEHIARA NPOHNFESCTRHROBEH Ha prcyHke 17, B nepeyio osepeis 0bpaseld NOOBeprasTca
pacnagy B GECEACNODOQHON CPEOe, JaTemM NeTydde BELWECTEa OKMCNRINTCA W B KOHUE NoOCHWTHBANTCR
NEoaykTel cropadda. Pacnag (war 1) NpoMssod«dTesd NP DAsHeR TemnepaTtypax. PeayneTatom adandsa
CTAHOBATCA CheukdHHecknl anpodidie FopeHHA» TONNKEa, KOTODLIA ONHCRIBAET BecBoODOMOEHHE M3
TONMKEa NpH PA3NAYHBIXY TEMRERATYRAX YIMEPO4-, a30T- W BOOCDOOCOOeMalYWy CcosauHerKHn. Tennota
CrOpaHMa NeTyddy BELecTE PACCYMTEIESETCA HA OCHOBE COoCTapa Tonnuea. Mawmepedws nNpopogATeA o
NOMOLSLK AMEKWHXCA B NPOOAKE CHCTEM ANEMEHTHOMND aHanMaa.

Ha pucydke 18 oTpaweHa TENNOTa Cropadda NeTy4dx BEWEeCTE d CBAIAMHOND YIMepoda 8 pasHox
araax Tonnuea. YTobe NpHMEHKTE WAMEDEHHLIE BENKYMHE B KONOCHWKOBOW CHMCTEME CHWMaHMa, cHadana
HCNONBIYETCA NPOCTan MOQEeNs C AOCTOAHHLIM pACNDegene ke TEMNERaTYD HA NOBEQRXHOCTH TODEHHUA.
TonnKeo NOCNEdoRATENLHD TRARCNODTHREYETCR YEPEd PAINWYHEE OBNACTH C HIBECTHLIMK TEMIEDATYEE M.
B kasoom CErMEHTE NOBSDEMOCTH TOPEHWA MPMCYTCTEYET CONPedeneMHoe BhICBoDOMOeEHWE NETYYMXK
BEWECTE, KOTODOE 3aBMUCHT OT TEMNEDATYEl BAHHOMD CETMEHTA.
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BinlcpobowAsH e NeTyUiy BellecTR

NeTyune BellscTRE -

DRACIEHNE NETYHE BELLECTE

[ﬂg,” g,l’g[] |

DOHEpWHEHHE MPIOYEKTOE CHWTEHMA

FAPSKTEPMCTIES -

CooTas v TENNOTA CropaHd A NaTyHux
pelecTe ("oTriedarox nansy ")

Pucyrox 17 — MNprHUMn amepekni

[
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a) HH3Was TennoTa crdradsn (LEW) netyinx b} MoTeduransHsE BeiXOL

BRLUECTE ANA DaINHYHEN TONMWME B 3ABMCMMOCTIA OT | BECOKOTEMNEDATYPHLIX COROMHEHKEA Ha
TEMMNELATYRRI KOMOCHUEDBOW peLUeTES

HT = BeicBoGoMOEHWE NETYYHX BEWESCTE NDH
Conee BeICOKOR TeMnepaType (= 430 °C),

MNT = BolCaoSowOeHne NETYYHX BELECTE NDM
Bonee HHIKoK TeMiepaType (< 430 °C)

YW — LV B MOswr; X1 — remneparypa 8 "G X2 — mecta Tonnwea Ha rpadmike; 8 — NeTydMe BaWsecT Ba;
b — ceR3gHHEA yrnepong: & — LT — nemyysde sawactea; d — HT — nemydve sewacrea; 1 — naTy4He BelscTBE;
2 — CERIAHHLIA YIMEPoD,; 3 — NaTy4He BEWeCTEA + CERIEHHLIA Yrnapog

Pucyuok 18 — XapasTepUcTHED M KNACCUDMKALME DAINAYHEE BMO0R TOMNKMAS Ha OCHOBE TENNOBROA
UEHHICTH NeTy-ed dpard b

7.4 KHHETHYSCKME CROWCTES

KHHETHYECKHE CRORCTEE TOMMMER O30T BAMHYID WHEOpMaELKKD O CEODOCTH DEAKLUWH W FOpEHUS .
Deobbiid WHTEDES NPEOcTARMNAKT!

= HarpeEaH e Yactulbsl,

16

FOCT rocCTP55128-2012 Crpanuua: 22/36

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-55128-2012
http://GostExpert.ru
http://GostExpert.ru

rocT P 55128—2012

— BLICYLUMBAHKE M BRXOA NETYWHHE BEWLECTE [MADCNAS, yNETYYHMBERHWE))

= BOCNAAMEHEHWE K TOPEHHE OPMaHNYECKEY COBOMHEHAR {FODeHKE NeTy4iy BEWaecTa);
— TEMNEQaTYPa BOAGEaHWA,

— CTAaBUNEHOCTE NNEMEHH ]

BOCNNAMEHEHME W TOPEHWE OCTATESE YINEK,

BOEMA BEIMODaHKR yrne;

PEAKLWMOHHAR CIIOCOBHOCTE YIMEA;

NMOWaLgs NOBERXHOCTH DEaKLMA;

= TEMNEpaTyP! YACTHL.

ONA  SHCNEQUMEHTANBHOMD ONDE0ENEHMA  KHHETHYECKMY OAHHBE TOMIMBA HA DhIHKE  SOCTYRHO
MHOMECTED BHOOE NaSopaTopHoR TEXHKKM, KOTOPREE WCNONEIVIOTCR B DAINWMYHBE HAYHHBLIX UBHTRaX K
yHuaepcHuTeTax. MpuMepamy MoryT CNYKKTE TEPMOTPaBEMMeTpuseckiil ananue (TIA), andideperumansHeR
TEpMOrpaBumeTpreeckih  amann:  (OTM), npoBonodsas ceTe  BRICOKDN  Temnepatypw  (HTWM) n
NaGopaTopHbe peasTopsl (TpyDLatan nede, pPEearkTop © HEeNoABWMHLIM CRoemM W Op.).  CCHOBMbIMKA
KEMTERMAMK Belbopa TOro MiY Hikor oBopyQoBaHHA MOTYT CNyHKTE TReDyerMan CROpocTE HAMPEEa W PasMep
obpazua. anes npreedeHbl HEKOTOPRIE CReMbl 0DoOpYIOBAHKA W De3YNeTaTel 810 NPUMEHEHMA.

CHCTEME © PeLUSTES W3 Harpepaemol npoRonosd (HWG) (Mnd nogorpeeacMas CeTea)! ITHM
METOOOM MOXHD DOCTHHE Temnepatyp oo 2000 °C W cropocTi Harpesadmwa 0o 10° Kie; paamep obpaaua npu
aToM soweT OeTe 07 2 Mr 20 15 mr. MNoaobuei npubop nacbpaked Ha proyHee 15,

[:ij

wy
|

T — MEEDOMETPHYECENE BECK] & — yHET QaHHEY, 3 — KNANaH KOHTRONA Jasnedds; 4 — peartop; 5 — bagnac,
6 — naporeHeparop

PHcyHoE 19 — CHCTEMA © PEWeTESH M3 HarpeRasmMol NpoRonNoEd K CXeMaTHYHOE KAohpaMEHME CHCTEMEI
OQuddepeHUHnanEHors TEpMorpaEMMeTRMYeckoro adanmaa (DTA)

MeTod, onNMCHEIEMbIE B 3ToM naparpade, B GONLLeA CTENEHW NDUMEHHRM ONA MANBDX DaiMepos
yacTdy. OnA YacTiy v oGpasuch DoNLLLErs pasMepa MOoOMET KMCNoNeE30BaTECA ANEKTPOHATDEEICMAR NeYk,
Hanogobue waobpaxedHol va pucyuke 20, B atom ciyuyae spema, Heobxogumoe ONA NonHor SKMCiesns
YACTHL, TONNHES, MOEET ObiTe HAMEPEHE H YYTEHD, 38 NOBSGEHHEM H4acTil ¥ 000aIuse MOoMHD HaGnKoaTe C
MNOMOWEND KSMED, 3 KOHUEHTEALMM BLICBODOHAAeMEIX TA300 MOTYT BblTe NECaHANKIMPOBaEHE! CTAaHLADTH:IMK
aHANKIATOPaMK, METSO0M AICEoH XposMarorpadii, Macc-cnekTpoMeTpani. MeTogom MK-cnesTpockonkg ©
Iypee-npectpaiosadsen (FTIR}) W T Ao MonwiTaswa MoryT NpoBOOWTRCR KK B CREOe aTaMochepHor
BO3OYEA, TaK W B MCEYCCTEEHHLIX 33080 cpedax. 0NA MayHeHda NPoMesyTouHbIE ITAN0E MOpeHHA SacTHLk
VINA MOrYT BielTe NErko HIBNEYSHE! M3 NEYd GNA GansHeRWers MCCNegoead . YoTanoeka (C perynvpyemMod B
WHPOKOKM OWaNaIcHe TEMOSDATYRONR) MMUTHPYET CRedy NEOMBILLTEHHON TOMKK B Y8CTIH HArpeBaHUA SacTHL,
BEOVILETS K YOANEHHM W3 HAX NETYHHY BELWESCTE, BOITCRaHMID W ropernd yrnel. MccneoBadds © NomMowksio
TakWx neded yoTpaqanT npoben B NPpOrHoaIMpoSadHds NoBEQEHWA ropesna w Tpelyemors BpemeHi
NpefbiBaHKa B HUK 4acTHL PasMepom 2 M, HCNoNEIYeMblx B CHCTEMAX © DAcnbNeHKEM TONMKEA, 4nA
TAKOID NOOX0OE BOIMIMHOCTH NeYd © BERTHEANEHOR TRYGOR OMpaHHYeHL:.
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1 — KEMEPE BEICOROTD PAIPEILEHAR, & — HAoos, 3 — uneTp

PucyHok 20 - TpyGuartan neds W CEEMa IKCNEPHMEHTANEH0R YCTAHOEKA ONA CHUraHMa YacTHy

CHOpPOCTE BIX0OAA NeTyYy BeWecTs MOMET GbiTk YCTAKOBNEHE MyTes OOLeQUHEHHA INeMEHTAPHX
WIMEDEHHIA (CM. NYHET 4 W pucyiol 21), E0TOpbLIE OBbMHO WCNONBIVOTCA ONA ONPEaeneHda KonMYecTa
QBlWero opradieeckars yrnepoga. [pesne Bcero NeTyYWe  BeWEcTEa BuiGeNAnTCA  HEeNpepsioHs o
aHaapobHeY YCNOSWAK B HUMHER 30HE nevd. [Nocne BeEcna NeTyyny BeWecTs COedMHEHHA CHRCNATCA B
BEDXHENA 20H2 Nedy npu nosowK okcnda megy. Mudpakpackse wameperwna CO. npopogaTes B pemudme
peaneHorn opeseHd. Konudecteo CO; 8 338UCHMOCTH OT BREMEHH 08T WHROPMALWIO O CEOPOCTH BelX00a
MeTyYrs BewecTs. Moonedoradna NPpoBoaAT NEpM paanKuHeEe Temnepatypax (T, = 300 °C, T =430 °C, Ta =
g00 °C, T, =900 °C).

cug
850°(

TT,2T5T,
N,

1 —npoba; 2 — onpegenedwe SO0 B pEHMME DEANBHOND BREMEHH

Frcyror 21 = ManMepeHie CHOPOCTH BRXOOa NeTy4Hx BeUECTa
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B nononHesse B BhileyNoMAHYTRM METOOaM CYILECTEWMOT 1 OPYTHE, HANDMMEeD, TOYEYATAR NeYs [P
NOBELUSHHOM WK ATMOCHepHOM QABNeHMH, C4. PHUc, 22), MANse PeasTopbl ¢ NCEBI0OHAME MMM CHoeM
(CM. prc. 23), 8 TaKwe pEAKTODR CO CRAJAHMEM cioemM [cs. pdc. 24) TpyBdyaTsie nedW W pearTopkl oo
CAAIAHHBIM CNOBKM NPEAHAIHAYEHE 0NA SUEHEN NORESEHAA NP CHUMAHKKE PACNBNSHHCrD TOMMUES W KNacca
CACTEM CHUrAHHA. AN pacnuNeHHors TONMHBEA BOIMONHE ONPEeneHdie EMHETHYECKMY napaMeTpos, a
TAICKE CLEHEA NOAeNEHNA BRbRocoR.

T — gEVUBETHRIA NEpOMaETR; £ — AHANNE raad: A — A — wenoyHod getestap ELIF

PucyHows 22 — TpyByaTan neys HoOpManeHoro 1 NossILUeHHors Jaane e
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T — MMNYNBCHAR OYNETEE 2 — SbiMoess [0TBOGH=S ) TpyDKe; 3 — aHanwa raza (0, GO, O, MO, 50, N0
4 — hHNETR C HEREMWVHECKOR CEEYHOR (S NoQOrpeaom); 5 — WMENoHe (o nogorpesos ), 8 — nyTe BO3BpaTa;
7 — NyTe B03ABPETH, NCEBOOLHMIHEHNE BOIOYA0M; § — NEpEdYHEIE BOAgYX, 9 — anesTpuHEs A nogqorpesaranes (3.6 kBT);
10 — BeiBOO JOHHOM MaTepwana; 77 — pacnpegenyrensHas Tapensa; 12 — nogasa tonnwed; 13 — noga4a Boagyss,
T4 — BUHT noaarapa; 15— sack; 76 — BTOPHMHEIR B030yE, 17 — NATe 204 Harpesa (3.6 kBT xaxnan)

Pucyuor 23 — Peartop ¢ GapBoTvpyemsiig 1 WARPKYHDYIOWHE NoEB000MMEEHHEIM CNOEM
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! — razoeas npoba 1; 2 - rasoeas npoba 2: 3 - raaosan npoba 3; 4 - wamepa; 5 — anexrpooborpes (Ta.e.: = 1100 "C)
5 — cTagHoHApHEA crod (obwam 10 n) 7 - 3anmce Macow npobel; 8 — TeNnooDMEHHERE, F — karepa duneTpa;
10 — pacxagomap; 11 — ancopbep Koyna: 12 — eHmunATap; 1.3 — kEaMepd ceqraiun; 14 — kamepa goropaHun;
15 — DH4HCTES ObIMOBLIX TR2308

PHoyHor 24 = PeakTop © HENOOBHMHEI CNOEM

MeTofw 11 oBopYOOBAHKE, ONUMCAHHBIE BRILE, MOTYT BkaTe WCNONBIOBAMHSE ANA WCCNEA0BAHWA OOMOMD
1N pAda NapaMeTpoR TBEROorD TONnWMea. OnA Toro Y4Tofk NonyduTe NoNHoe NPeqoTaBNeHWe O NoBegEH1M
TONMWEE NPK CHUranKK, 0GpazoBaHil BeBpOcoB W NPOMENYTOHHEN NPOOYKTOR, TAKKMX KaK Yok W 300a,
HEOBXOOMMO OXEPEKTEDHI0EATE TONNKWED CTAHAAPTHEIMKY METOOAMK, 8 TAKHE AONONHMTENLHEMA METOOAMM
ANA oNpeaeneEHHA, HANPUMED, NOPHCTOCTIA MaTapHana.

B coOTEETCTEMH C 3THM aHanWiomM peayNeTaTel MOMYT GkMk COOTHECEHE N0 HECKONBKMM METOOAM,
BEMIOYSA TENMOTEORHWD CNOCOGHOCTE, COCTAR BHEOORWMX NETYHMX BRWECTE, a30Ta U T. 0. Tasme
CONOCTARNEHWA O3KT BaWHW0 WHDODMaUMIo ONA XapaKTEPUCTHEM TONNHES W OTOENkMBX TONMWEHLIX
fppaKkyvi, 0fpAICEANMA OKCKMOOE A30TA W BOCCTAMOBWTENEHOMD noTesmywana. MokyccToewmsan npofBa o
MIBECTHEM COCTABOM MO#ET GwTE WCNONBIOBEAHA ONA MIYYEHWR BNWAHWA KOMNOHEHTOD OpYT Ha Opyra.
AHANOMAYMER NOOXO0 NPWMEHSIOT AN ONPEOeneHHA IHAYMMBX BIAVMODEACTBIA MemOy OTOeNkHbBIMA
KOMAOHEHTAMK B0 BPEMA TEMNEpaTYDHOID PaaNoMEHHA,

7.5 MaoBpameHde METoLa aHANKIA ANA FPABMMETRAYSCKOrD aHaNMaa

Opyroi  knacc METOO0B aHanMaa  pasMeps  YacThl  OCHOBAH Ha  NPOrPasiMe  onTHYECKDrD
pACNoIHaBaHMA. CYLWECTEVET HeCKONLED TUNOD KOMMEQYECKW OOCTYNHOMD NPOTPaMMHCTo oBecneseHin,
MCNONBE3YIOWHMY  TAKWE  NPWHUMNE  ONA  asandaa  pacnpedensHya  4actiy  no  pasmepy.  [naedoe
NPEAMYLLUECTED 3TOMD METOMAA NO CRADHEHWK C CHTOBRIM aSHANWIOWM JETOYAETCA O TOM, Y4TO PEIBEDkL
ONPEOEnAloTCA B A3DWCHMOCTH OT  MAKCHManeEHOR NNowagek nposkuMd  YacTiilsl. Ha pucydke 25
CHEMATHYECKA HI0BpaMEH Nepeand YacTHUE HEPEryMADHOR (DOpME B KEYT 3KBHDANEHTHONS QUAMETDA.
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T — BpyTNLIE OB LEET NpaBMneEHOR GopMel; & — 0BBEKT HENPABNNEROR GopMEl; 3 — KpYT C SKBMEENEHTHOH NNOWS0EH
NOBERXHICTH, 4 — Chepa © NNOWEaNERD NPOSEYMK, PABHDH NNOWAON Kpyrnord obwarta: 5 — cieepa ¢ nnowags
MPOEKLMK, PREHOR NoWan obbesTa HENPasMneHoR opses

PucyHor 25 — MNpecbpasopasne obBeKTa HENDaBMNEHOR dopmil (4acTHUA TEEDOOMC TONNKEA M3 BRITORLIX
OTXOOCE) B YACTHUY JKEMEANEHTHOMD AHAMETRa

Metog wzobpasedda dacridsl [PLAM) wnaccwduumpyeT 4acTdysl B COOTBETCTEMM C MobemM w3
CReqyilMx NagamMeTpo:

- AKBHEANEHTHER JHAMETD YacTHLb )

- MAFCHMANEHEA NNOWAaaE MPOeKLHE YacTHuL,

- BONBWAA ¥ MANas OCH ANKHE YacTHLE!

o BECUBHTRHMCHTET (dopmMa W kaD@HUHeHT QOpME), 3TO MEepa OKPYINoOCTH YacThd Tonnkea, roe
KOSPPULKENT BapeupyeTcA o7 0 0o 1, nepewid cooTEETCTEYET YacTHUe B dopMe Gpycka, B To BPEMA Kaw
MOCNegHRE — YacTUUe KpyTNol opil.

Ha pucydke 26 waobpased adandd pakudd ¢ BRICOKDA TennoTol Cropadds M3 MyHALHNANbHBIX
OTXOOQOB, OCHOBAHHGLIA Ha NPOCEHEAHMA YacTid W meTode wachpamenna Hactad (PIAM). Metogom
NEOCEMBAHKA ONPE0ENAKRTEA MHHAMANEHLIE PAIMEDLl YACTIL,. 3TO COAIAHOD © TEM, YTO GONBLLLKE YacTHUbLl B
JABHCUMOCTH OT Mx DODMBl MOMYT NEOATA YEped CHTS NPW NPABUNLHOH OPUMEHTALMKA OTHOCKHTENEHD DELLETHE.
B aroM cny4ae pacnpeiensHye No paisepasd cCMeweHo B cTopody Gonee Mensvy dparyqd. 31a npobnemsa
OTCYTCTBYET NPpW adandas  wiobpaxeddid. [napuoe paznuéWe  Mesiy CHUTOBLE adannaoss | Pl
JAKNHARTCA B TOM, 4TO NEPALIA BO MHOTOM JABHCHT OT MACoki OTAENLHBIX SACTHL, B TO BREMA KaK BTODOA —
TONEKD OT MAKCHMANLHOR NROWa0H NPOEKUHE Y3CTHL 1 WX KONWYECTES B npode.
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Y — NPOUSHT $8CTHY. NPOEDOALMX NO CHTOBOMY SHANW2Y cooTeToTEaHHD PLAN: X — paamap 4acTwy B MARNMMeTREx;
T — THEpOOE TOMMMED K3 GRTOBRY OTEDO0E: IDEEUWR © BEICORDH TENNOTON CHAMEHAA W2 TESPOEE DhITOBLM OTXOO00E,
PlLAM; 2 - Teapgos Tonnuwen \v2 DelTossx oTX04808; GPaKUMA © BRICOKOR TEMMOTON CHMMEHWA K3 TEERALIX DRToERIX
OTR0O0H, CHTOBERIR aHanNw3

Pucynok 26 - CpapHeHME CUTOBOND aHanyaa ¥ aHandia MeTooos naotpaxesns yactuy (PLAM)

FPIAM aaTparieaeT EaxHbLIA BONPOC NPH XapakTapHcTHEE TESPAOrD TONMKMEA M3 BeTOBRX OTXOJ08, roe
popma M BWE OTSENbHLIN HACTHL TONNWES CHMNLHO WIMeHAKTCA. PaaMep 4 DopMa 4acTiubl IHAYMTENLHO
EMHMAKIT HA NOBEOSHKME “Y3cTHUsLl 8 nedw moboro Tena W ABNAKTCA OOHWME K3 OCHOBHBIE BXOOHLIX
NOKAIATENESN, HANDAMED, NDM MOOENHEOEAHKNY CHCTEMBL CHWIAHWA, OCHORAHHOR HA ABTOMATHYECHIM
rAapoarHamMuHeckon (CFD) phiqucnesisg.

7.6 00 LEMHAA NAOTHOCTE YaACTHL W MHTEpMEJHATOR
DOnesmHan NNOTHOCTE YACTHL 1 WTNA HeoBX0ouMMa ANA TEOPETUYECKOH DLEHKM CKODOCTH OCaOeHIA

Y4acTvy,. BeNW NpoadanyIdpoBadsl HEXOTODBIE THNB YacTWU TEERZOMD TOMMWEA W3 DRTOBLIX OTXOQOB W

yInedh, NogeepragmMee B nedy warpeay oo 1200 °C g teverme 4 ¢ peayNeTaTel NPeOQCTABNSHLl HA DHUCYHEE
27.
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Pucysor 27 — O0beamMHan NNOTHOCTE HEKOTOPEE YaCcTHL, 1 yTNER

7.7 A3poOHHAMMHYECKAR CROPOCTE NOOLEMA

A3poOMHAMHYECKWE CBORCTES YacThl TERDO0MD TONNKMES W3 BRTOBRIX OTHOO0E ABNAKTCA OGHOBHIMK
napaMeTpamy, KOTOPRIE WCOONEIVIOT ONA ONWCaHMA BOAMOMHOCTH YacTul TOMNWMEa ObTe NONHOCTRIO
NoABeLEHHEMIA B Bo3Oyxe. OnpedeneHde aToMo NApaMeTpa NP HOMHATHOR TemMnepaType nNoasonasTt
NOMyYNTE DU@HEy OB bEMHOR CHOPOCTA NOTOKA W NPEROTEPATHTE DHE3IANHOE NAOSHWE YACTHL Ha OHO C
I0Nol, eCnd oMY COBMECTHO BMDLICKMEAIOTCR B CWCTEMY CHMAMEHWA, NYTeM PenTmudpoBadka obbeMHoR
CHKOPOCTH NOTORA. ¥oTaMoBka ONA onpedensHiA aapodiHaMWHeck iy CAORCTE YAcTHU TONNKES NOKaIaHa Ha
prcyske 28 YacTwua nagaeT Ha CoxRTy, NOCAE Yert NoTOKoM BOAOyXa NoOHMMaeToeA Hapeps. CHOpPOCTE ATOMD
noToka  gonwea DOeiTe  OOCTATOMMOW ONA  ToOro, YTobw NOOMATE YacThdy. 3aTem  pacCcuYMTwiDasT
AIPOOHHAMWYECEYIC CHOPOCTE nogwasa [(ALV), woTopas momeT OulTe ONpeOeneHda B OadHOM Chy4as Kak
CHKOPOCTE OBMEEHWA BOOYKE N0 BoER KonoHKe, ToeByeMan ONs coIgaHiA NoQbeMHOR CUnbl, Heofxoawmon
TONEKD OAA CYCNeMavMpobaHds 4YacTuy Hal ceTeod. MeTog Take MmMOomeT DOkiTe WCNOMNB30BAH  ONA
HKADAXTEPHCTHEN MHTEPMEZNaToR (WINen), BCNK HX MEXaHHYECKan NPOYHOCTE AOCTAToMHA GNA HonbliTaHMi.
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1 — PEMMCTRATOP GaHHEX, £ — BOIAYIWIHEHR NOTOK, 3 — MOTOR Maraprand

Prcynok 28 - ¥YoTadosea 0nAa knaccHbrkaumis YacTry, Mo a3poduHamuke

MoxaaaTend a3poidHAMHYSCcKOR CEOPOCTH nogdkesa (ALY) mMoryT ObiTe NPHMHATEl B K34YecTee
KNACCHRMEALMOHHEIX NOKA3ATEN2H ONA CNUMCAHKA A3P0OHHAMWYECKME CRORCTE YacTKy TEERGOro TeNNMea 1l
BRITOBLIX OTXOA0E. ITH NOXA3ATENM MOryT OelTe HCNONLIGEAHLL ONA ONPELENEHKE BRICOTL, HA KoTORONW B
ropenky cnedyeT BNpbiCEMBaTE TEEDADE TOMNHES W3 ORTOBLX OTXOOO0E, & TaKke ONA ONpegeneH|d Toro,
OyOyT Nd YacTAdbl TOMNWES NagaTe WK YHOCWTRCA NOTOKOM BO30VXa W3 30HL FopeHdA, SyoyT K OHM
MONHOCTER CIORATE NP NONHOMA KNKM HaCTHYHOA 3arpyake ropenkd M ap. IHas aspoguHaM AHecRys CROPpOCTE
NoObLeMa W COCTORMME ODBEMMOMD NOTOKa GOMANepa. ONepatop INeKTPOCTAMUMH WMEesT BOIMOMHOCTL
YEMEWHD OCYLECTEMNATE NPOUECs CORMECTHOMND CRATaHKA TONNKEa.

7.8 3aUnNakosLIBAHME M NOBEASHHE NPH JaArpAIHEHMHA

KnaccHdUiagvoHHble NoEasaTend, conNoOCTABKMMEIE © NOKAIATENAMA ONA YINed, ODLMHS MOoryT BbiTh
NEWHATE ONA OUSHEH 33WNAKCBLIBAHMA # NOoOBEQEHWA TESQLOMD TOMNWES ¢l OwlTOBwIX OTXKCOCE NpH
JarpAaHesun. Tes HE MEHEE, KAk NOK3dnBasT ONbThl, NPAMEHEHHE TakWy  KNAcCHMEaLMOHHBLIX
NOKASATENRER OrpaHkYeis, ocoBeHHs acmid Ol NONYYEHE K3 30061, NEOKABEASHHON B YCNOBMAX, OTNHYHBbIX
OT peansHblix. B nepeyio oMepeds NPOrHoIMpoEAHNE ONERaLMoHHLIX NEoBNes, TakMX K3k 3awnaoBbliBanke,
IarpRaHeHre, obpaloBalneE MENEMX HacThy W KOPDo3Ma, J0ONMHHD OCHOBRIBATHCA HA A0Ne, NoyHeHHol Ha
NaGopaTopHon 0BoRYOCEAHKA B YoNORHAX, NPUEMAKEHHLX K peanbHsis. MHorve onyBnveosaHHsIe QaHHee
no Teepgod GWoMacce MoryT OwbiTe MDMMEHESHBE ONA TEEDEOMO TOMNWMEA W3 ObTOBRX OTXOOOB KM3-33
GHOTEHHOND NPOMCEoEIeHMA Bonkwel 4acTy paKyri 3Toro TonnHea. CyecTRYET HECKONBKS NONeIHkix
NepedoBbly METSO08 ANA ACNONHATENEHON XapakTepucTHid Tonnuea 8 oBnacTd  3awWnaksBaHHOCTH,
IBFPAIHEHKA, ODDAIOBAMWA MEMKHX Y4ACTHL W KODDOIHIAL

- RHMHYEcKoe DpaKuHOHUDOBAHKE,

- CIEKAHWE 30Nk,

 METOO HCMNBTAHKA METANNMHECKOrD AroMHHKA.

Kpose Toro, Jom&sed ObiTe NPoesned INesMeHTHoA adanda ToNnWea. AHANWI He Jon#eH BbiTe
OrPaHHAHEH HACKNHON NNOTHOCTE, HO MOMET BblTe PACNPOCTLAHEH Ha OTOENEHLIE YACTHLLl ANS NOMTYYEHHA
Gones NoapobHoE HHEODAMALAK.

Ona paspaloTkd W YOMeWHOW  peandiaund  MOogened Cxuradda JacTiy  DONbWoR  HMHTEpec
NPEJCTARNAIT WHCTPYMEHTE NPOrHOIMPOBAHKMA FODEHMA, TAKWME KAk ABTOMATHYECKME MTMOD0OMHIMUYECKHUE
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wmoaend [(COF), sMHeTHRa TONNHMEa W ocobeMis EMHETHYECKKE OaHH=e No ywnaws, [Ans onpegensaHds
EMHETHHYECKMY JAHHEX NOAMEHAKT DaINHYHEE METOAR 1M CD0PYIOBAHKME, HO METOD, KOTOPEIA HENoNEIYETCA
ONA CHUIAHKA PACTLINEHHOTD TOMNWEa, He NoOXsAUT ANA TEEPASTS TONNWMEa 1l GLITORLY OTHXOA0E, DAIMED
YACTWY KOTOROND HAXOOMTCA B guanazcue oT 5 po 30 wms. Yawe ecero TEEpOODE TOANWED K3 SLITOBLE
OTHOO0B Nepel WCNLITAHWEM WIMeNsYa10T 00 MMUKDOMHOrS paimepa. MpenAaTcTaves Ona nNpdMededds
0AHHOMD NOOX00a ARNSETCA To, 4T0 pPeasuMoMHAA cnocofBHoCTE MaIMensdeHHoro o deobpabotauuoro
TREDOOr0 TONNWES W3 BLITOBRX OTXOAOE NONHOCTEID OTMMYAKITER.

B DﬂEpHuHGHHD‘E OCHaWweHWe npoyecca CHMraHWA

OnA TWaTtensHod OUueHKM NOBSOeHHA MOBOMD BMOa TOMNHED WCNONLIYVIOT KAK CTAMOADTHEE, Tak W
HOBGLIE METOOR!, B TOM YHCNE NACopaTopHLIe MCNLITAHKMA.

Tem He MoHes OCTAKNTCA HEHOTOPBIE OTPAHUYEHWMA B NDUMEHEHY DbIWUE@YKAIAHHER METOO0E W WX
COMETAHMK. B COOTBETCTEMM C MIBECTHEIMA PUCKAMK NP HCNONEI0EAHAM HOBOTD THNA TONNWBA, KOTODOE HE
ngegHaHaqeHds 4Na Jaecha, 4nA ero yonelwHon peandiaudd NPoBodrTcA NoWarosos WocnegoBadve Ha
Qe THON yoTamoeke. [N nonydeduA BaEHoh uHdopMaduk NoCECEAT MCCNeqoEaHnA, OXBATHBAKWMWE BCID
TEXHOMOTMYECKYIO Lenouky OT NOOrOTORKK TONNWBE, IArpyaky, CHUraHHA Bebpocon A0 YTHAWMIALKMKA 0TX000E.
MpoGHoe KCNBITAHKE TOMMKES CPOWE CTAHOAPTHEY M PACUMPEHHEIX METOOOE XApaKTEDHCTHEM TOMNMea, Ho
oM YHETE DUCKOE W PACKOOOP, CERIAHHEIX C BOIMOMHEIMK NPOMAXAMA NPWM BHEOPEHHK HOBOTS TOMMWED B
NOOUECE NDOWIBoOCTES, CTOMMOC T MCNBTAHWA HEIHAYMTENRMA.

CpaBHeHMe COo  CNPABOYHEIMK  OAHHBIMH  NOMYYeHHBY  DEIYNLTATOR  CYMTART  MepCnekTUBHE M
NooxogorM NPM WCNons3cEaduy nabopaTopHbis METSOQOB WMCNETaHWA, Ons Wcchegosasuil Ha onsiTHOR
YOTAHORKE XADAKTEPUCTHEA W CPABHEHHE © ITANOoHOM HE TPEEYIOTCA. ITanoHHBIE Cy4ad OoMHel DR
ofpeOeneH B TECHOM COTDYOHWYECTRES C ONePaToDaMHd 338008,

Moea npobubix yCTAWOEOK 3AKMNKMASTCA B TOM, 4TOoDwl COOTRETCTEOBATE DEANBHOMY MDCULECCY,
NOOUCKOOAWEMY Ha ANeKTPOCTAHUMA, HACKOMNBKD 3T0 BOAMOHHD © OCHOBHOW NONR30A ONA nepeooda
pEIWNLTATOR B KOHKDETHYIO CHMCTEMY CHRMradia. DM Take NoOX00AT OnA WCChegoBaHdA NoTeMLnansHon
FODDOIMK K JAWNAKOEAHHOCTH (3arpR3sHEHHA) B MaKCHManoHo peantHex yonoBrAax ceEdradws. Ecnn ouu
OCHALEHB NOCTOAHHBIM KAHANOM ONA ObBMOBRE TEI00, BOIMOMHA OUEHKa BOAOSHCTEMA HAa OYWCTHY
ObIMOBRX raioa. Tem He Meded NPODHRIE NpPOMBILLNEHHEIE YCTAMOBKKM HE NpelcTaanedk B CcAOGOOHOR
Npooake.

Tak Kak TRepoos TONNWED W3 BuiTOBRIK OTKOOOE MOMHO KNACCHOAMUWpOBAaTE KAk TAMENOE TONNWED,
HCMEITAHKA MOMYT Jatk OTEET Ha CNEgyVoLWe BONpOck

« BOIMONMHOE BIFWMOOERCTEME MENTY YIOMNLHONR NBNEI0 W YACTHUAMK NNacTyKa,

- HEOOCTATOMHOCTE BbIFODAHMA YaAcTWL, 33 CHYET  YMEHRLWIEHWA TeNNooTAaYW B pEsyNsTaTe
NDOHKUAEMOCTIA SACTHL WM NOKPEITAA aroM MM,

» HENPEOCKAIYEMOE BPEMA NPE0RIBEAHKMA YACTHY B MODEnKeE Wa-3a WX HENDABKMNEHOR OpME;

- GCODeHHOCTH BRBQOCoa 8 X008 NPoYecea (XNoP, TAMENLIE METann:},

© KAYeCTEO NPOOYETOR CrOPaMMA W WX BJMAHKME Ma NPOUeCs (NeTydad 30Ma W Wnak, noTok raaa
NpCOYKTOB OeCyNfypaumru),

- NOTEHUMANEHEA KOPPOIKA,

- XADAKTEPHCTHED IAIUNAKOBAHHOCTIA W 33rpAIHEHKA;

» BEIANTHBALMA/IArPAIHEHWE KATANKIATOPA;

- coEpawente 0bbema anekTpoduneTpa;

- oBpaInBaAHKE W BRIGOOC MENKHMXY YacTHL.

MpoBHEE W EpYNHOMACWTAOHEIE MCNRITAHKA NOK3IANNA, 4TO NEPEX0L HA DRYIHE TEXHOMOMHE CHWUMEHNA
OOBONLHD OrpaddYed ¥ TpedyeT obWKpHOrD oneTa. DrpadyeH Jaxe NMepexod Ha Opyrol 3ason co CXomeR
TexHonorield. KawOeid 3300 WMeeT CcBOW  coBCTEEHHBIE TEXHONOMMYECKWME W JKCNMYaTaluoHH:Ia
XapakTepMcTE M paboTaeT © onpegenaddei NpoEANEM TONMMBS, a4 KLOME TOlo. KAWOas cTpada
YHHEAMNEHA B BOMPOCAX HOPMATHMBHOMD DErylvpoBaHKA M CXeM pazsuTvA. B cOOTBEeTCTEMM © 3THMM
YONOBMAMK YCNEWHOE KOYNHOMACIUTAGHOS BHEODEHKME HOBOMD ToMnWea TpeSyeT nonNHons WCCNenonaHMa,
OCHOBAHHOTD HA YETRPEXCTYIEHYATOR NpoUeOyPE, ONUGAHHOR B HACTORLLEM CTalgapTe.

9 3aknoveHHne

MHOMME WOMNOHEHTE TEEQROOTD TONMMES W3 BuiTODLX OTKOLOE, HANDHMED WIMENEYSHHEE WHRHE W
cpyBneHH:Ie ASPeELA, DLIILIBANT TOYOHOCTH NEW NPOBEOEHWA HONLITSHWA ONd onpedenaqdd NOBEaeHKA
TONNKEa MPH TOPEHAA KSKAM-NUGED NoOXoOAWMM METOO0M. CYWECTEYET MHOTD DAMHEY XapaKTepucTiaK
TOEDGOMD TOMNMBA W3 BelTODRIX OTXOOOE, HOTODRE HEoBXogWMO 3HATe ONA ONPEOQENEHWA XapakTepa
Tannuea. BoasMoMHoCTe BRG0pa OTOENLHOM NapamMeTpa, K0TOpLE Gbl OXBATEIBAN BOE NDOLECCH CHMIEMMA,
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ManoBeEpoATHA. OOHaKS OOKH Nogxon GyaeT onpefenATs NApamMeTph, KOTODRIE A0MEHsl BeiTh HIMEDEHE Ha
KA O0M 3Tane roperra. Yse CyllecTevioT d NPHMRMeHRIOTCA MeToge, NoAB0oNAWwKMe J0DHBaTECA XODoWMX
pEayNETATOR B ONPEOeneHdd XapakTepHcTHE TESDOOr0 TOMMMBA W3 BLITORLIX OTXoO0E. CxeMa nogxona,
NEHBEASHHAA HA PUCyHEE 2 MOEeT DbiTe GCHOBOR ANA XAQAKTEDMCTHEW TRERZOMD TONNWBA W3 GbiTORbLIX
OTEOO08 DAINWYHOMD kaYecTea. [oaTomy HeoGXoOdMMo BulbWpaTe Hadbonee nNeponekTHEHEE MEeTo gk
AHANK2A W WMCNBITATENEHLIE YCTAHOBKK, CNMPARCs HA 0CoBEHHOCTM npeanonarasgmol oBNacTk NPUMEHEHWA
CHMraHHA. NMpexoe Bcero QA Kas4oro nony-esHoro TRepaors TOMNKES W3 BeITORLIX OTXEA0B A0ONMEH BbiTh
BLINOMHEH CTAHOAPTHEIA aHanNKa, 3aTen, Nocne BboDa THNE CHOCTEMEB! CHKMAHMA, MOHMET DbiTh BeINOMHEH
TaK HAILBAEMER PACLUMPEHHBIR SHANKS,

Mpodwinie - cwrawda B TFAATE  adanvaax  (TepMorpapHMeTpHYeckki asanuis —  TIA,
OWchche peEHUMANEHER TEDMONDaBH METDHYECKWA aHania = OTT) soryT OeTe 34k THERD MCRONsI08aHR 0nA
COABHEHMA DAINWHHEX THNOS TEEDIOND TOMNMEA M3 BLlTOBLIX OTXOOCE. Ma TemMnepaTyPHeX NpOodAnen soryT
OiTe NoONyYeHE XAPAKTEPMCTHEY TEMNEDAaTYPhl, GRarogapA KOTOPIM MOEHD YCTAHOBHTL CBAJL OQHOM
TOMNABA © OpyrHm. K TamdM XapasTepdcTHREM OTHOCATCA MAKCHMANbHBIE TEMNEDaTYDEl DEINOHEHKA,
BOIMOPAHHMA W NONHOMD ceuranna. Ong Toro 4robe peayneTaTel Benw conoctaameel, THAOTT nenemanna
O0TEHEl NPOBOOKTECA 8 YCAOSMAX NOBTOPAEMOCTH. EQHHCTREHHLIM HEQOCTATHOM METOAA ABNASTCA TO, 4T0
TradTr e soOenupyioTeA B peaneHomM kotne. Taxus obpaioki, TpyOoHO MNepeBecTH JaHHbIE WNH MY
pEaNbHLIE IHAYEHWA B YCNOBWA FABCOA.

MNpofleie 3apoge — O4eHL BAMHEIA War B Npouecce onpedensHWa NoEegeHHA TRepgoro ToNnWea \a
ORITOBLIX OTEOACE NOW FTopeEHWM. 3To O88T BOSMOMHOCTE ONPEOSniTe BNHAHKE TONMNKBA HA BCE ACNEXTh
paboTel 33B0038, OUBHKH OHHMCTEN OblMMOBME ME308, 3alWNakoBaHHOCTI, 3acoperna 1 obwek abekTHBHOCTI
npednoraTha. JadHse No CHRraH D, NOMYYeHHEE oT 33B0J08, B DoNbLWoR CTENeHK OTPaMaT CHTYAUMID Ha
NoACGHLIY KDYTIHEE 38 B008%.

Tak HaisBaeMse NPOMEeCCHBHEE METOOE MMEIOT BAXHOE IHAYSHHE ONA NoNYYeHWA NpeqocTaane
O NOBEOeHKKY TRERLOMD TONMWBEE W3 CWTOBRX OTXOGOB NDW MOPEHMK B BeIDDaHHOR CHCTEME CRMTaHMA. Tk
MOTYT MNOMOYE NONYHMTE OTEETRl HA BONPOCH O BREMEHW BLIFODAHWS, WAMEHEHAK 33000UHIMAHECEMY
¥ApAKTEPHETHE (BYOYT MM “acTHubl TEERAORS TONNHES W3 ORITOBRIX OTXOO08 NAOATe Ha OHO B 300Y MK
YHOCHTECA MOTOROM B 30HY FOPEHWA), 8 TAKKE YCTAHOBMTE BOIMONHLIE PACCTOAHMA NEQEMELWEHHE YacTHy
TOMNMBA G0 WX NONHOMD CropaHKA.
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FNoYeBLIE CNOBE. TONNKES TEERAOE W3 BLITORLIX OTXOA0E, NOBEOEHIE NP MIDeH
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