AJIbTEePHATHBHbIE HCTOYHUKH JHepruu. OTpadoTaHHOE MaCJI0
YK 620.9. O630p n0ki1a10B, ¢ KOMMEHTapUsIMU
Kooicesnuxos B.A.

O030p A0KI2I0B CePpUN «AHAJIN3 NMOTEHNMAIA UCHOJIb30BAHUSA OTPA0OOTAHHBIX Mace/D> COCTABJIEH
no marepuajam Il MexaynapoaHoii KoHpepeHUHH «AJbTEPHATHBHbIE HCTOYHUKHN JHEPIruM s
001X ropoaoB». Cexkuusi: JHepreTuka 00JbIIMX F'OPOI0B: HOBbIE TEXHOJIOTUM MPOU3BOJACTBA U
HCIO0JIb30BaHus dHepru. Jokaaasl npeacrasiedbl uHcTUTYyTAaMu OAO «BHUIIU Hepronpom» u
M3H (TY).

JlJ11 SKOHOMHKHM TOCYJapCTB TEMa MCIOJb30BaHMUs OTpaOOTaHHBIX Macesl He HoBas: B Poccuu u
CIIA ona oOcy>xnaercs yxe net 60, B Slmonuu u B ctpanax EBponst — 6onee 80 net, B crpanax Adpuku
— 30 nmer. Ho riyOuHa mpobsieM B 3TOM CEKTOpPE SKOHOMMKH JJisi HAcC, BEpOsATHO, Oe3moHHa. [loaTomy
aHaM3 CUTYallMM Ha KaXXJIOM 3Tale Pa3BUTUS TEXHOJOTHHM TpeOyeT oOMeHa ONBITOM U CBEICHUSMH,
MOJIyYEHHBIMH B IIPOLIECCE HOBBIX HAYYHBIX UCCIEIOBAHUN M TEXHUYECKHUX JTOCTUKECHUH.
IlepBocTeneHHOM 3azadel HCCICNOBAHMS SIBJSETCA PA3HOCTOPOHHMM aHAIW3 IIOTEHIMasa
UCIOJIb30BAaHUS OTPAOOTaHHBIX Maces sl OLIEHKH BO3MOKHOW SIKOHOMMHU TOIUIMBHBIX PECYPCOB CTPaHBbI.
JUiss OLleHKM TOTEHIMaja MCIOJIb30BaHMUA OTPAOOTAHHBIX Maced aHAIM3y MOJUIeKATH TOJBKO
MOTOpHbIE Macia mo kjaccy 10 SOSAE, k KOTOppIM MOXHO OTHECTH aBTOMOOWJIbHBIE MapKH,
UHyCTpUallbHbIE, THJPABIMYECKHUE Maclla U TPAHCMHUCCUOHHbIE >kuAKocTH. Ho HeBonbHO, TeMma
3aTparuBaeT MPAKTUUECKHUE BCE IPYIIbI MACENl Pa3HOTO MPOUCXOKICHMS.
B Poccuu B 2004 rony notpebiaeHre cMa304HbIX Macels NpUOIU3HIOCh K 7,7 MIIH. BECOBBIX TOHH
— 3TOT moka3zarenb ocmnapuBaiicsa. [lo omenkam Ha 01.07.2008 r. 066éM OM B PO mpeBbicmi § MIIH.
BECOBBIX TOHH, 3T0 Oojyiee 11 MiH. ToHH B y.T. KonnuecTBeHHas OlleHKa MPUBEJEHA BECbMa YCIOBHO —
CTaTUCTUKH U y4eTa pecypca B 3TOM ceKrope 3koHOMMKH Ipaktruecku HET.
Kak uzeecmmno, cghepa npumenenuna paznuunvix macen wupoka.
A eom chepa npumenenus ompadbomanuvlx macen euié uiupe!

J11s1 BBITIOJIHEHUS aHAIN3a JOIyCTHM, YTO OTEPH HEM3OEKHBI U HE BECh 00BbEM Maces MOJJIEKUT
yuéty, u uto B P® 006éM OM k 2008 r. moctur 10 MJIH. TOHH B roJ B YCJIOBHOM TOIUIMBE, YTO
cootBercTBYyeT 70 MuH. ['kan terna. [Ipuuem, peub UAET O TOIUIMBE, KOTOPOE HAHOCUT HEOLIEHUMBIN BpEJL
OKpY’Kalollel cpesie U 370poBbi0 HaceneHus. ConocTaBUM 3TOT 00BbEM C MOTEPSIMU TEIUIOBBIX PECYPCOB
B cucTeMax TeIlocHaOkeHus. Jlyis cpaBHEHMs, NMPUBEJAEM pE3yJbTaTbl OLIEHKH TEIJIOBBIX MOTEPH B
cuctemax TernocHadxkenust XKKX crpanst Ha 01.07.2007 rona:

- peanu3yeMblil moTeHnuan sHeprocoepexxenus Bceit Poccun Ha ncrounukax XXKKX ouenén B 34,2
MJIH. TOHH y.T. U3 (JaKTUYECKUX MOTEPh TOIUIMBA Ha KOTEJIBHBIX 51,3 MJIH. TOHH Yy.T.;

- MOTEPH TETJIOBOW SHEPTUH B TEIJIOBBIX CETAX KOMMYHaJIbHBIX KOTEIbHBIX PD B 2006r. cocTaBuiIn
120,3 mun. ['kan (wnu 17,2 MiH. TOHH Y.T.). VI3 KOTOpPBIX, S3HEprocOeperaronnii MoTeHIual B TEIUIOBBIX
ceTsx HaxoauTcs B mpeaenax ot 4,0 1o 8,2 MIIH. TOHH V.T.

Daxmuuecku, MONCHO 2060pumb 0 NOMEHUUANEe UCNOJIb306AHUA MeENna06ol 3nepauu OM
3ameuwiaemMom nO @eluYUHe NOMeEpPU Menia 6 MEenao6blX CemaxX KOMMYHAIbHBIX CUCHEM
menocHadcenusn eceil cmpanul, évipadomannozo komaamu ¢ KII/[ 80%.

IIpoeeoém cneoyouiyro ouenky:

CpenHeB3BenieHHbBIN Tapud Ha Terio B PO B mepuoy otomurenpHOro ce3ona ¢ 2006r. va 2007r.
coctaBu 745,46 py6./I'kan (uudpsr 6e3 HIAC). Ouenum nopsaok TpaT Ha MpUMepe MOKYIHOIo TeIuia B
MaciTabax CTpaHbl, 9YTO COCTABUT:

- Ha UCTOYHMKAX (KoTenbHbIe) — 178,5 Mmupa. pyo. B ron,



- B TEIUIOBBIX CeTIX — 42,8 mupa. pyo. B roxa.
B cymme notpebutenu Bcex ypoBHEH oruaTuiu npumepHo 221,3 muapa. pyo0. 3a reHeparuio TEeIUIOBbIX
MOTEPh HA HICTOYHUKAX U B TEIUIOBBIX CETSX.

[Tpu cpenHeB3BELIEHHOM 1I€HE YCIOBHOIO TOIUIMBA B ra3e Uil BHYTPEHHETO pbIHKA CTPaHbl Ha
01.07.2007 roga 1210 py©6. 3a TOHHY, SKOHOMUS TOIUTMBA 32 CUYET MCIOIH30BAHUS OTPAOOTAHHBIX Mace,
3aTPayeHHOT0 Ha TeHEepaIfIo TEeMJIOBbIX OTEPh B KOMMYHAJIBHBIX CHCTEMaX TEIUIOCHA0)KEHUs CTpaHbl, B
raze mMoxer coctaButh 21,0 mupna. py6. B rox. Ilpumuém, BO3MOXKHOE COKpalleHHE pa3Mepa ILIaThl
NOTpeOUTENAIMH 3a TEIUIOBBIE TOTEPH COCTABIsIET MpUuMepHO 83,5 mJupa. pyo. B rog, T.e. 6oJee 37,5% ot
CYMMBI TpaT, COIIOCTaBUMBIX C JIOJIEH 3aTpar, KOMIIEHCHPOBAHHBIX OIO/KETHBIMHU JOTAIMSIMH PAa3HOTO
ypoBHs. 13 KoTOphIX, BenuuuHa — 62,5 Mapa. py0., conoctaBumasi ¢ MHBECTULIMOHHON COCTaBIISIOIIEH,
MOYTH BJIBOE IPEBHIIIACT BBHINAJAIONINE JOXOAbl KOMMYHAIBHBIX MPEINPUATHI TeruiocHaoxeHus B PO,
MOKPBIBAIOIME TTOTEPH TEILUIOBBIX CETEH B CTPYKType Tapru(oB Ha TEILIO.

IlIpugedém cpasnenun cucmem YeHmpaIUu306aHHO20 MENIOCHADICEHUA:

Ha TOL[ u TOC AO-Duepro BelpabatbiBaeTcs B roj nopsiaka 1,5 mupa. ['kan teria B roa, HO pU
9TOM BBIHYKJEHHBIE COpPOCHI M TMOTepU Teruia cocTaBisioT a0 40%, a B OTHENBHBIX CIOy4asx H
npesbimatoT 60%. Ha 01.07.2008r. B cTtpaHe 0OBEMBI 3TUX MOTEPh IO JAHHBIM PAa3HBIX MHCTUTYTOB
oneHuBaiuck oT 500 no 600 miuH. I'kan B rox. ITorernnman skonomun TOP 31ech oueHEb BBICOK U IJIS €TO
peanmuzanu TpeOyroTcsi cxemHble pemenus. s adpdexturoit padorer TIOL[ (TOC) HEoOX0aMMO
MaKCHUMalbHO UCIOJB30BaTh TEIJIO OTUX HCTOYHUKOB. UpesmepHas, HEONTHUMHU3UpPOBAHHAS,
JEIEHTpaIN3AIUs CUCTEM TEIJIOCHAOKEHHUS dTUX MCTOYHUKOB MPUBOJIUT K POCTY TOTUIMBOTIOTPEOICHUS
TOPOJIOB ¥ PETHOHOB B HEMBICTUMBIX MPONOPIUAX (TOTEPH TeIia Ha ITUX UCTOYHHUKAX YBEIMUMBAIOTCA B
2-3 pazal!). MHeHue aBTOpa MO 3TOW TMpoOJIEME U3IOXKEHO B JAOKIane «DHEProayJauT CHUCTEM
TeruiocHaOkeHusi. O HEKOTOPBIX acrekTax», onyonukoBanHoM Ha moprtane «POCTEIUIO» (moxnax Ha
KOH(EepEHIMH HE MPEICTABIISETCS).

KommyHnaneHbpiMu KOTEIbHBIME B PD BeipabaTeiBaeTcs Teruia npuMepHo 1,3 mipa. ['kan B rox, Ha
BBIPAOOTKY KOTOpPOTO TOTpeOsieTcs npuMmepHo 240 MIJIH. TOHH B YCJIOBHOM TOIUJIHMBE.
Cpennen3BerieHabiii Ko duimeHT TONE3HOTO UCHONB30BaHUS TOIUIMBA HAa OJTUX HCTOYHHKAX
TeruiocHabxkeHust coctaBnser 77,3% mnpu cpeanes3BeuieHHOM KIIJI xotnoarperaroB Bbime 80% (B
pasHHIle TIOHUMAIOTCA 3aTpaThl Ha COOCTBEHHBIC HYXXIbI). B aHaIOrMsX NPOBOAUTCS CpPaBHEHUE C
KOMMYHAaJIbHBIMH CHCTEMaMU TETJTIOCHA0KEHHUS.

CoBpeMeHHOE 000pyA0BaHUE MAJION TEIJIOBOW MOIIIHOCTH, MPUCTIOCOOIeHHOE 71st oTRura OM 1
He(TENPOAYKTOB, TPEICTABISACTCS HSKOHOMUYHBIM JJIsi WCIOJIB30BAHUS B AaBTOHOMHBIX CHCTEMax
TEIUIOCHA0KEHUS, T.€. MOTPEOUTENh MOJHOCTHIO MM YAaCTHYHO MEPEBOJUTCS Ha JIELEHTPaIN30BaHHYIO
CXEMY TEIUIONOTPEOICHHUS.

[IpeumymiecTBa TakuX JIOKaJIbHBIX CXEM COCTOST B COKpAllleHWH TEIUIOBBIX TIOTEPh B
[EHTPATN30BAaHHBIX CHCTEMaX TEIJIOCHA0KEHHUS, YTO MOYKHO OIICHHUTh U B TETNIOBOW MOIIIHOCTH:

- 7S IEHTPAIU30BAHHBIX CXEM TEIUIOCHAOKEHUS, 3aUTAHHBIX HAa KOMMYHAJbHBIX KOTEJbHBIX,
9KOHOMHS TOIUTUBHBIX PECYpPCOB COCTaBUT BEIWYUHY, MPOTOPIIMOHATHHYIO BBICBOOOKICHHUIO
20,6+27,5 ThIc. 'kaj/9ac yCTaHOBICEHHOW MOIIIHOCTH KOTEIbHBIX;

- 7S IEeHTPAIM30BAaHHBIX CXeM TeruiocHaOkeHus, 3anutanHbix ot TOIl u TOC (AO-Duepro),
SKOHOMHUS TOIUTUBHBIX PECYpPCOB COCTaBUT BEJIWYUHY, MPOMOPIHOHATIBHYIO BBICBOOOXKIECHUIO
0ouiee 27,5 thic. I'kan/4gac teruioBoit momHocTH TOLI (TOC).

UToOBI YyTUITU3HPOBATH C MOJIB30H BeCh 00BEM BhIpaboTk OM, u3 pacdera Ha 212 OTOMUTENBHBIX
IHEW B roxy, morpedyercss mpuMepHo 14 Thicsiu I'kaji/gyac ycTaHOBICHHOM TEIUIOBOW MOIIHOCTH. DTO
MPUMEPHO BJBOE MEHbINE, YeM 3a/eCTBOBAaHHAs TEIUIOBas MOUIHOCTh CHUCTEM LIEHTPAJIM30BaHHOTO
TeruiocHabxenus (27,5 Teicsy ['kan/gac).

3ametuM, uto cxxuranue OM M OCTaTOYHBIX MPOAYKTOB MX MOBTOPHOTO MPUMEHEHUS B KaUECTBE
TOIUTMBA TPEACTABISETCS, KaK BBIHY)KJICHHAS! WM KPAalHSsI Mepa UX YHHUYTOKEHUS, U 3TO HEOOXOIUMO



MPOU3BOJIUTH HA MOJHAJA30PHBIX U CHEIHATM3UPOBAHHBIX 00BEKTAX, OCHAMIEHHBIX CHCTEMaMH OYHCTKU U
MOATOTOBKH TOILIMBA.

Cpemu MUPOKOTO CHEKTpa MPUMEHEHHUs TEIUIOTeHEPaTOpOB Ha OTPabOTaHHBIX Maciax, OBLIH
paccMOTpEHbI MIpUMEPBI 3KCIUTyaTaluu ManorabapuTHBIX OTOIHUTETBHBIX KOTJIOB u
BO3/lyXOHArpeBaTesaeil, IPEACTABICHBl JaHHbIE TEXHUKO-JKOHOMUYECKHX pacy€TOB, CBEIEHHBIE B
TabIuIy olleHKH Y(P(PEKTUBHOCTH BHEAPEHUS TEIUIOTE€HEPATOPOB Ha mpumMepe 16 ropoioB U HaceIEHHBIX
myHKTOB cTpaHbl (Puc. 1). PacuéTbl S5KOHOMHM TOIUIMBA BBIIOJHEHBI JJII CUCTEM LIEHTPAIN30BAHHOTO
TEIUIOCHA0KEHUS, a caM MaTepual I0KIa/la KOHCTaTUPYeT (haKThl, KOTOPhIE OTPAXKAIOT UX COCTOSHUE.

Opnako, cineayeT ykaszaTb, YTO OOOpYJOBaHME TaKOro Kiacca Kak MajorabapuTHbIE IEYH,
TEIJIOBbIE IYIIKH, BO3AyXOHarpeBaTelid M KOTJIbl MaJlOd MOIIHOCTH, HMEET CYIIECTBECHHbIE
KOHCTPYKTUBHBIE U TEXHOJIOTUYECKHAE OTIIMYUSA, IPUMEHEHUE KOTOPOTO BO3MOXHO B TEIUIOTEXHUYECKUX
LesIX, HO MO PSAYy MPUYMH OTPAaHMYEHO KaK JUIs MOTpeOUTeNs, TaKk W AJI DHEPrOCUCTEM B IIEJIOM.
[ToaTomy ObUTM pPEKOMEHJOBaHBI MYTH TEXHUKO-3KOHOMMYECKOTO aHalli3a M MEphl, MOBBILIAIOIINE
ypoBeHb Oe3omacHocTH W 3(PGEKTUBHOCTh BHEAPEHHS TEMJIOTEHEPaTOPOB MAJsl IEHTPATM30BAHHBIX
CTPYKTYp TEIUIOCHAOXKEHUS, TPAHCIIOPTA U MIPOMBIIIJIEHHOCTH.

[TapannensHo ¢ 3TOM paboTtoit B MOU mnpoBoamwimch HCCIeAOBaHUS TMPOIECCOB TITyOOKOH
YTUIM3alMK TEIUIOTHI ABIMOBBIX ra3oB. [IokazaHo, YTO 3a CUET MCMOJIb30BAHUS TEIUIOTHI KOHJEHCALUU
conepkauuxcs B HUX napoB KIIJ[ KOTJI0B ¥ MPOMBINUIEHHBIX TEIUIOMCHOIb3YIOUINX YCTAHOBOK MOXKET
ObITh yBenMueH Ha 7+8 %. ABTOpaMH MpEUIOKEHbl METOJbl pacueTa KOHJCHCALMOHHBIX
TETIIOOOMEHHUKOB U JaHBI PEKOMEHIAINH 110 UX 3()()EKTHBHOMY HCTIOIE30BAHHIO.

[["apsiee A.b. Oco0GeHHOCTH NPUMEHEHHsS KOHAEHCAIIMOHHBIX TEINIOOOMEHHUKOB JUIsl YTHIU3ALUH
TEIJIOTHl  BIQXHBIX Ta30B. Tpynel 3  MEXIyHapOJHOW HAayYHO-NPAKTUYECKOH KoH(pepeHInu
<CoBpeMeHHble TemnoBble TexHoaorun> COTT 2008 1. 2, C. 264-271].

Taxue mokaszareian XapakTepHbI UIsI KOTIIOBOTO 000pYyIOBaHHS M TETIOTEHEPATOPOB ¢ 3PdexTom

«KII Bbime 100%», ¢ yuéTtoMm noTeHnMana BeICUIEH U MOJIHOM TEIIOTHl CrOpaHus TOIUIMBA.

Cnpaska

Hcxonuplii MoKman «AHaIW3 TOTEHIMANA WCIONB30BAHMS OTPaOOTaHHBIX Macesl Ui HYXI
terocHaOxkenus», YK 620.9, npencraBnser cob6oit HUOKP »sueproaymura. st BBISIBICHUSA
Pa3HOCTOPOHHUX MHEHHH OOBIBaTENs, JIMIA HAYKH, MPEJICTABUTEINS BIACTH, MPOMBIIUICHHUKA WU
koMmMmepcanTa, B 2008 roay mokiaa Obut ormyOJMKOBaH B TICYATH.

B WutepHere moknaa ObLT pasMemiéH ¢ aKTUBHBIMH CCBHUIKAMH B JJIEKTPOHHBIX JKypHajlaxX u
KaTajorax, Ha YacTHBIX CaliTax M MopTajax dHEPreTHUYEeCKON M dKoJornyeckoi temMatnku. Ha Bemymmx
MpoBaiifiepax OBLUIM pa3MEIleHbl MOYTOBBIE COOPHHUKH C TOJKIOYeHHEeM 4-X uH(opMaImoHHbX RSS-
JICHT, WHUIUUPOBAHBl U MPHUBJIEUEHBI JeicTByomuUe (HOpyMbl Uisi 0OCYX ACHUS TEMbl HCIIOJIb30BAHUS
0TpabOTaHHBIX Macell.

Takum o0pazom, 3a monroga ¢ ¢eBpais MO aBryCcT TEKyIIero roja mnoiydeHo Oomee 4500
OTKIMKOB M coobumeHnid. B wux wuucne: OGomee 50 cooOmeHnidi o HapylleHUsX TpeOOBaHUM
3aKOHOJATENIbCTBA O XPAHEHMHM M YTWIM3AMU OTXOJOB, O HECUACTHBIX CIIy4asX IpH pereHepaiuu,
XPaHEHUH U YTUJIU3ALMK Macell — 15 co cMepTeabHBIM UCXOA0M.

Yyactue B 0OCYXXIEHWH TEMBbl NMPHUHSIO OoJiee NBYX THICSY YETOBEK, MpeacTaBistomux 190
IIPOMBIIIJIEHHBIX TPEeINpUITUH, cTpyKTypsl TOK, Mopckue rpys3oBble HOpTHI, arpoxossiicrsa, OAO
«PX1», aBT03aBO/IBI, AECATKA aBTOKIYOOB M rapakHbIX KOOIEPATUBOB, 47 HHCTUTYTOB M JJaOOpaTOPHUH,
Brtoyast CIIIA u EDC.

B P® cecoonsn npakmuuecku Hem 02paHUYEHUL U MEXAHUIMOS8 KOHMPOJS 34 YCMAHOBKOU U
aKcnyamayuel meniozeHepamopos omoicuea OM. OOHako, «uepvly ¢ 3MuUM pecypcom U nosaibHoe
yeneueHue 2paxcoan Ymuausayuel OnacHvlX NPOMbIUIEHHBIX U ObIMOBLIX 0OMX0008, MO2YM NOOCAOUMb
HaceleHue CMpaHsl Ha «U2LYY CAMOYHUUMONCEHUS MOKCUYHBIMU UHbEKYUIMU.

[Ipu paccMOTpeHMH 3KOJIOTMYECKHMX aCHEKTOB MCIOJb30BaHUSI TEIUIOTC€HEPATOPOB OTXKUTa
0TpabOTaHHBIX Macell, B KauecTBE MpHUMepa MPHUBEACHbI JaHHbIE, MOTYYEHHbIE B XOJI€ HKCIIEPHUMEHTa



HNucturyrom mpobiem skonoruu u 3sosonuu uM. A.H.CeseprnioBa, PAH, r.Mocksa, u3 moxnamga «O
BBIICJICHUM JAMOKCHHOB W TOJMLIMKIMYECKUX apOMaTHYECKHX YIJIEBOAOPOJOB IPHU MCIIOJIb30BAHUH
0TpabOTaHHBIX aBTOMOOMJIBHBIX Maced B KauecTBE TOIUIMBA OTOMMUTEJIBHBIX CUCTEM WHIUBUAYaIbHOIO
I0JIB30BAHUS».

JlaHHBIE ATOr0 AKCIIEPUMEHTA MOATBEPKAAINCH CBEACHUSMH, MOJYYECHHBIMU OT MHCTUTYTOB W
nabopaTopuil APYruMX OpraHU3alMid, BBINOJHEHHBIMM Ha HHU3KO3((EKTUBHOM OOOpYJIOBAHUHU PA3HBIX
(buPM-TIpOU3BOIUTENICH, C TPUMEHEHUEM Pa3HBIX MOTOPHBIX MACEN U TEXHOJIOTHIA COKUTAHUS.

Pe3ynbTaThl UccnenoBaHUN CBUIETEILCTBYIOT O BEMYMHAX U COCTABE BHIOPOCOB, CYIECTBEHHO
OTJIMYAIOIINXCS OT CepTUPUKAMOHHBIX IOKa3aTeNell uccineqyeMblx medeid. Tak, KOHIEHTpauuu
ONacHBIX BBIOPOCOB, KaK OKa3ajloch, MO HeKOoTopbiM BemecTBam U rpymnnam B JIECATKH pa3
MIPEBBILIAIOT HOPMBI, AOMYCTUMBIE B CTpaHaxX MPOU3BOJAUTENEH, IO HOpMaM eAuHbIM B cTpaHax EDC,
TOT/Ia KaK, B HAIllel cTpaHe TeMaTHYecKas HOpMaTUBHast 6a3a He JopaboTaHa.

B rtabmumax (Puc. 2, 3 u 4) mpuBeneHbl CBEACHUS O HEKOTOPBIX OIMACHBIX COEIMHEHUSX
muokcuHoB IIXJIJA u MXA®, IMAY u emé 42 XUMHUYECKHX DJIEMEHTOB, OOpa3ylOIUX OMNacHBIC
COEIMHEHMS, BCTPEUAIOIIMXCS B BHIOpOCAX M B OCaJKaX MPOAYKTOB CXKUTaHWUS U mepepaboTku OM.
[ToMuMoO BBIIIE yKa3aHHOTO «OyKeTa», MPOAYKTHI CTOPAHUs COACPIKAT OKUCIBI CEPBI, YIIepoaa U a3oTa,
m3BecTHble kKak SOX, COx u NOXx, a Takxke 0CcaJloK B BUJI€ CaXH, 30JIbl U MbUIM, COCTaB KOTOPBIX TAKXKE
paszHooOpaseH. [locieaee BpeMs 4alie BCTPEUaroTCsl CoeTUHEHUS (propa U peHOoTbI.

Opnnako, HE BCe METOJbl HCCIENOBAaHUS MO3BOJIAIOT OOHAPY)KHMBATh BECH COCTaB BBIOPOCOB
MPOAYKTOB cropanus. CxkuraHue oTpabOTaHHBIX Macesl — 3TO OJWH W3 MEPCIEKTUBHBIX, a MHOT/AA H
€IMHCTBEHHBIN crioco0 yruimm3anmu OM, naxe Ii1si KOHEYHOTO MPOIYKTa, MPOLIEIIETO YXKE BCE IIUKIIBI
Y 3Tambl HCnonb3oBaHus. [1oaToMy mpoiiecchl UX CKUTaHUS MPUBJIEKAIOT K cebe 0co00oe BHUMAaHHUE.

[To MHEHUIO HEMETIKUX Koyuier ceprudukanuonHoro neaTpa DIN, B HemaBHeM Bpemenu (2001r.)
KOJIMYECTBO BEIECTB, COJEPKAIIMXCSA B IUKIAX MEepepadOTKU U yTHIW3aLUU OTPaOOTaHHBIX Maced,
HacuuThiBasio GoJiee 200 onmacHbIX COeMHEHMI, HO CaMO€ TJIABHOE TO, YTO YHCIIO UX PACTET U3 roja B
roJl, U 3TOMY €CTh 0ObEKTUBHOE OOBSICHEHHE.

Hanpumep, u3 wu3BecTHbIX 420 coeAWHEHHH [MOKCHHOB, B OTPa0OTaHHBIX MacJjax
BcTpeuaercss 13 ToAbKO BBICOKO TOKCHYHBIX coeaquHenuit (TXJl), JjedyeHue 4desaoBeka OT
HHTOKCUKAIMH KOTOPBIX MOKeT NMPOATUTHCA Oosiee 10 JieT U HeT rapaHTHH MOJHOIO M3JIeYeHHSI.
OcHoBHbIE 001aCTH OPAKEHHsI OpraHu3Ma KOTOPBIMHU SIBJISIIOTCA: M€YEHb, MOYKH, IPUAATOUYHAs CUCTEMA,
CHIDKAIOT IMMYHHTET, CIIOCOOCTBYIOT Pa3BUTHIO PAKOBBIX 3a00JieBaHMi U 1ualdeTa, Mopa)xaroT 10 IpU
OepeMeHHOCTH, OKa3bIBAIOT U JPYroe BpeIHOE BO3/ICHCTBUE.

Ceronns (2008r.) nacuuteiBaercsi Oonee 1000 coenqMHEHWH M BEIIECTB, BCTPEUAIOLIMXCS IPH
YTUIN3ALKUK TPOMBIIICHHBIX OTXO0J0B. B 0TpaboTaHHBIX MacjaxX NPOMBIIUIEHHOTO HCIOIb30BaHMUS,
HampuMmep, MOMHMO OIACHBIX COEIWHEHHWH TaJoreHoB Xjopa, Opoma u ¢rTopa, (EHONOB, CHEKTp
LMAHUCTBIX COCAMHEHUN U COSIMHEHNN TSKENBIX METaIIOB OoJiee pa3HOOOpa3eH B yCTONUMBBIX (popmax.

O pe3ynomamax (vacmuole 6b1600bl):
1. O4eBUIHO, YTO OTXKUT OTPAOOTAaHHBIX Macel IeIecooOpa3HoO MPOM3BOAUTH Ha Oolee
TEXHOJIOTUYHOM OOOPYIOBaHUH, OOCCIICYMBAIONIEM JIYYIIHE DJHEPreTHUECKHE U OIKOJIOTHIECKUE
MOKAa3aTeH.
2. O4eBHIHO TaK)Xe, YTO METOJOJIOTHH SKCIIEPHUMEHTOB U CEPTUPHUKAIIMOHHBIX HCIBITAHHHA TArOT
Pa3sHbBIC PC3YyJIbTAaTbl, U OHU MHOJIKHBI COBCPIICHCTBOBATLCHA, a4 3HAYHUT, JOJI?KHBI 6I:ITL NEPCCMOTPCHBI
KI1acCU()UKATOPBI, METOJAUKH U CTAaHAAPTHI CePTU(UKAINY 3TOW TEXHUKU M TEXHOJIOTHIA.

006 360110OUUOHHOTL ONACHOCHIUL:

B ananuse mpeacraBieHbl CBeIEGHUs O 3a00JIEBAaHUAX W CTENEHU TSHKECTH Bpela BO3JCHCTBHS
caMHuX Macell, MPOAYKTOB UX MepepadoTKH U yTUIN3ALUHY, 1aHbl CPAaBHEHUS:
1 ToHHA Macaa TEXHUYECKOTO MNPUMCHCHUA, KaK U OTXOAbI paCTUTCIILHOI'O MPOU3BOJICTBA, HECET TSDKEIIbIC
3a00JI€BaHUs WM CMEPTEIBbHYIO OMMACHOCTH VISl 5-6 YesoBeK, T.e. mpuMepHO 1o 200 JTUTPOB MPUXOIUTCS
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Ha | ugemoBeka. Torma, 8,0 MJIH. BeCOBBIX TOHH, COOTBETCTBEHHO, CMOCOOHO MOryOuTh 44,5 MUIIH.
JKU3HEH, T.€. MOTCHIIUALHO KaXIblii YeTBEPTHII YEIIOBEK B HAIICH CTpaHE MOJIBEPKEH OMACHOCTH. ..
Takoe KOJMYECTBO OMMACHOTO MPOAYKTA, BEIpa0aTHIBAEMOTO 32 T'OJl, TIOJIBEPTaeT OMACHOCTH YHUYTOXKCHHUS
WIM HAaHECCHHUs Bpela 3J0POBBIO XKH3HSIM, COMOCTABUMO C YHCIOM MOruOmux Bo Btopoit Mupopoit
BolHe... B Toxe Bpemsi, Poccusi criocoOHa COKpaTUTh MOTPEOICHHE MOTOPHBIX Macel B 3 pasza! — U 3To
yKe TpeOOBaHHE BPEMCHHU.

U3 onpoca oduecmeennozo MHeHus u Popymos:

B o0mmx veprax, oOIIEHHE C MPEICTABUTEISIMH MPOMBIIUICHHBIX CTPYKTYp HAIled CTpaHbl U
(GopyMbI TpaKAaH CBUICTENbCTBYIOT O HEBEPHOM IPEACTaBIECHUM JIMOO OTCYTCTBUU HH(pOpMaLuu o0
OTIACHOCTH Macell ¥ caMoi 3TOU cephl 1eITeTbHOCTH YeJIOBEKa.

B uacTHOM cekTope TOJBKO 4YeTBEpTas 4acTb OTPAOOTKM HAXOAWUT BTOPUYHOE HpPUMEHEHHE,
nepepadaTbIBaeTCsl WIM YTUIM3UPYETCS KaKUM-TMOO CIIOCOOOM, a TpU YETBEPTH HCYE3ACT U3 MOJIA
3peHHsl, HO He OecCle/iHo. ..

B npoMmbllIeHHOM CEKTOpe HAa00OpOT, TOJBKO YETBEPTh TEpsieTCsl, OOJbLIEH YacThI0 KOTOPOI
3aJIMTHI JKEJIE3HOIOPOKHBIE ITyTH, aBTOMOOUJIbHBIE TPACCHI, CTOYHbIE CUCTEMbI U IPUPOAHBIN OacceiiH.

Ecin ypoBHATH 00BEMBI MOTPEOJIEHHS Macesl YacTHOTO M IPOMBIIIJIEHHOIO CEKTOpPOB, TO
MOJIyYUM, YTO ONAcHbIM pecypc BecoM B 4,0 MJIH. TOHH BBINAJI U3 SKOHOMMKH CTpaHbl C HaHECEHHUEM
MaTepHUAIBLHOTO, IKOJIOTMYECKOTO U 3BOIIOIMOHHOTO yliepoa.

Pe3ynbTaTUBHOCTH HCIIONIB30BaHMs APYrod yacTd, Toke BecoM B 4,0 MUIH. TOHH, OCTa&rcs
HEOLIEHEHHOM, HalpUMep, IOTOMY, Kak U caM (pakT mepepaOdOTKH MM BTOPUYHOTO UCIIONB30BAaHUS HU O
yéM TI0Ka HE CBMJICTEIbCTBYET (€CaM HEeT CTaTUCTUKU M Y4€Ta, HE ONpeAETeHbl pPErJIaMeHThI
HCIIOJIb30BAaHMUs, MEXaHU3MbI KOHTPOJIS U YTIPABJICHUS, U T.1I.).

Bo3Bpar B S5KOHOMHKY HAaKOIUIEHHOTO JECATUJIETUSMH NOTEHIMajda OTpabOTaHHBIX Maced,
MIPUMEHEHNUE TEPEOBBIX TEXHOJOIMM HX HCIOJB30BaHUS M IEpepadOTKH, MaKCUMalbHO MOJE3HAs U
Oe3omacHas yTWIM3alMs KOTOPHIX B IOCJIEACTBHUH, COXPAHAT TOIUIMBHBIE PECYpPChl AJIsi TMOTOMKOB,
CHUMYT 3KOJIOTMYECKOE HAIPSHKEHHE M IPUHECYT YKOHOMHUKE Halllel CTpaHbl MPSIMYIO BBITOAY, CEKTOP
KOTOPOH HEOOXOMMO peOpPraHUu30BaTh.

O yennocmu pecypca OM u 3¢hghekmuenocmu noemopHo2o UCnoO1b306AHUA:

Ha ¢one skomormueckoit omacHoctu pecypca OM, 3ameTuM, 4To A Hpous3BoAcTBa 1 juTpa
HOBOTO BBICOKOKAUE€CTBEHHO CMa304HOI0 Maciia Tpedyercs 67,2 TUTPOB ChIpo HEPTH, WM TOJIBKO 1,6
aUTpa OTpabOTAaHHOTO Macia, T.€. B 42 pa3a MeHbIe chIpbs. [Ipu pereneparu oTpabOTaHHOTO Macia
HCIIOJIb3YETCSl TOJIbKO TPeTh 3HEPruM, HCIONb3yeMON IMpH nepepaboTke ChIpoil He(TH B CMa304HOE
Macio.

IToTeHuMaJ IKOHOMUM TONJIMBHO-IHEPreTHYECKUX PeCcypPCcoB, IIPHU MOBTOPHOM HCHOJIb30BaHUHI
0oTpabOTaHHBIX Macell, MPOMOPIUOHATEH CHUKEHHI0 MOTPedjeHUusl ChbIPOi He()TH HA BHYTPEHHEM
poinke cTtpaHbl OT 16 10 18 MJIH. BeCOBBIX TOHH exeroaHo (0e3 yduéra Macchl MOIMYTHBIX Ta30B H
MPOJYKTOB OTJENICHHUs), Ha AOOBIMY M TPaHCIOPTUPOBAHHE KOTOPBHIX TakkKe TpeOyeTcsi OrpoMHOE
KOJHMYECTBO MEPBUYHOTO TOIUIMBA, 3JEKTPOIHEPTHH, MOIIHOCTU U APYTUX PECYPCOB — JIOMOTHUTEIHHO
«Haknamgabie pacxons» TOP cocraBmsator ot 20 1o 30 % B HEDTIHOM SKBHBAICHTE K 00BEMY JTOOBITOM
Hetu. B ctabmnmmsupoBanHoit HePTH, ¢ KaTopuiHOCTHI0 9500 kKkan/kr, skoHOMUI0 TOP MOXHO OIEHUTH
ot 27,1 1o 30,5 MJIH. TOHH B YCIIOBHOM TOIUIMBE, MMOTCHIIMAT KOTOPO criocoOeH BbipaboTath 0oJiee 190
muH. 'kad teria u 6oJ1ee 120 mapa. KBty snekrposneprun crouMocthio 320340 mipa. py0. B meHax
2008 r. OTOT My TH B 4-6 pa3 rpdexTHBHEE A UCTIONIB30BaHMs pecypca OM.

Ilena Bompoca: CTOMMOCTh COKOHOMIIEHHON HeTH mpumepHo 200 miapa. py06.; ctoumocts OM —
100+120 miapa. py©6. (B xauectBe TorumBa). OlLeHKa HaIleld pacTOYMUTENILHOCTH yXe mpeBbimaer 300
MJIpA. pyO. B roj, TOJIBKO B CTOUMOCTH ChIpbs!

Takum 00pa3oM, H3-3a HEOPraHM30BAaHHOCTH O0OpOTa Macell, MOKa Halla CTpaHa HECET €¥KEroJHO
KOJIOCCAIbHbBIE YOBITKH, OOJUUYEHHBIE CMEPTOHOCHBIM U AHTPOTIOT'€HHBIM BPEIOM.



006 onvime u co6peMeHHBIX MEXHON0ZUAX:

Cpenu mpobsem, NOJHATHIX TOKJIAZIOM, JaH KPaTKUH aHajau3 MpUMEHseMOMYy OOOpYJIOBAHHUIO U
periaMeHTaM HWCIOJBb30BaHUS OTpPaOOTaHHBIX Macenl. [IpuBeneHBl TpPHUMEPHl OTEUYECTBEHHOTO W
3apy0OeKHOTO OIIBITA.

Ha mpumepe ombiTa MEKAyHApOIHOTO MAIIMHOCTPOUTEIHHOTO KOHIIEPHA M3JIOKEHA CTPYKTypa
obopora Macen (Puc. 5), mo3Bossromas COKpaTUTh UX YyienbHOe mnoTpedieHue B 4,5 paza. Ocoboe
BHUMaHHE YAEJICHO TEXHOJOTHAM U npuémam cucteM kadectBa (CMK), Ha myTh KOTOPBIX CTaM CTPaHbBI
EBpomel, A3un, bmkaero Bocroka u Adpukn ans cokpamieHus: 00bEMOB NMOTpedIeHnsT HeTH, YTO U
JIETJIO B OCHOBY M3MEHEHHSI KOHBIOHKTYPBI MHPOBBIX PHIHKOB HE(TETIPOYKTOB.

Ha MupoBO# PBIHOK Y€ BBIXOISIT HOBBIE OpIHIBI M BBICOKHE TeXHOJOTWHU. JlJiT 000pyIOBaHUS
OTXHra OTpaOOTaHHBIX Maces MPEJICTaBICHbl COBPEMEHHBIC TPEOOBAHUS:
- o0opynoBanue n0kHO UMeTh TertoBor KIT/] He Himmke 90%, (yxke mocTmkuMbl — 96+98%);
- 000pyI0BaHUE JOJDKHO MMETh TEMIIEpaTypy JAbIMOBBIX BbIOpocOB He Bbiie 200°C, (yke JOCTHKUMBI —
menee 150°C);
- 000pyI0OBaHHE MOXKET MMETh BBIOPOCHI BPEIHBIX BEIIECTB B COOTBETCTBUU cO cTaHmapramu EDC (B
Poccuu cranmapTtel He nopaboOTaHbl, HO JOCTHXKMMa YHCTOTa yTHim3anuu 99,998% - nis TUOKCHHOB
[1XBb);
- 000pyZI0BaHNE JTOJDKHO TIOJTBEPAUTH CEPTUPUKANMOHHBIC W TACTIOPTHBIE MMOKa3aTelu B TeUeHUe 72-
YaCOBBIX MCITBITAHHIA MTPH CYKMTAHWU CMEIIAHHBIX B PABHBIX JIOJIIX Macell, Ha KOTOPBIE pacIpOCTPaHIETCs
rapaHTusl MPOU3BOAUTENS (TI0 TEXHUYECKHM YCIOBHUSAM 3TO TPeOOBAHHE COOTBETCTBYET MPUEMOUYHBIM
UCTIBITAHUSM KOTJI0arperatos B PD).

BbIBOABI M MOpPENIOKEHUsS [JIs 3TOr0 CEKTOpa SKOHOMMKHM W3JIOKEHBl B JIOKJIAHax - OHHU
Pa3HOCTOPOHHUE M TpeOyIOT CEpPhE3HOT0 TMOAXO0/Ja Ha TOCYAApCTBEHHOM YpPOBHE K PpEIICHUIO
HAKOIUICHHBIX MPO0JIeM, 3a]Ja4l KOTOPBIX MOKHO MPEACTABUTD TaK:

- pa3BUTHE TEXHHUKH M TEXHOJOTHH rnepepadoTku u yTrnuzanuu OM,
- HU3MEHEHHe METOJMK M CTaHAAPTOB cepTH(PHUKAIUU 000pYy10BaHUS,
- Jopa0oTKa 3aKOHOJATeNbHOM 6a3bl U co3/1aHue UHPPACTPYKTYPHI.

B mponiecce Ananmza paccMaTpuBaIHCh actieKThl mpuMeHenus OM B pa3HbIx cdepax U pas3HbIe
cnoco0bl uX yTHiau3anuu. [IpuopuTeThl [UIsi MCMONB30BaHMA OTPAOOTAHHBIX Macel pPacCTaBIICHBI
CJIEIYIOIIHUM 00pa3oM:

1 MecTO — MOBTOPHOE HCIIONB30BaHUE OTPAOOTAHHBIX Maced MO MX Ha3HAUYEHHUIO, B KAauecTBE Maced,
CMa30K, SMYJIbCHI U TIP. MACJISHBIX KHIKOCTEH;
2 MecTO — UCIIOIb30BaHNE OTPAOOTAHHBIX MACell B KAYeCTBE ChIPhsI MJIM KOMIIOHEHTOB ISl TPOM3BOJICTBA
MPOAYKIIMM MHOTO HAa3HAYEHMS, €CJIU TEXHOJIOTHSI SKOHOMUYECKH OIPAaB/IaHa, MAKCUMAJIBHO IOJIE3HA U
Oe3ormacHa;
3 MecTO — yTUIU3aLUs, WIK YHUYTOKEHUE, OTPabOTaHHOTO Maciia Kak MPOoJyKTa BOOOIIE MpU YCIOBUH
MaKCHUMAaJIbHO TOJIE3HOI0 3KOHOMUYECKH M 0€30MacHOro, B HIMPOKOM CMBICIE, MIPUMEHEHHs Mpoliecca
YTUIM3ALNHU U €r0 PE3yIbTaTOB.

Ompabdomannvie macia — 3mo 0ajieKo He 0apMoBoe CoblPbé,

a upe3evluaiHo UEeHHbLIH U ONACHBLIL pecypc

Ipuiaoxenne: Puc. 1, 2, 3,4, 5.

C MOJIHBIM TEKCTOM JIOKJIaJI0B MOKHO 03HAKOMHUTLCS Ha caliTax:
http://www.energosovet.ru
http://www.rosteplo.ru/Tech_stat/stat _shablon.php?id=2120
U B apXuBax OJIOTOB:
http://cid-198768085bd4al5c.spaces.live.com/
http://groups.google.com/group/energomagazine/files

WcTounuku nHGOpPMAIIUU TPUBEICHBI B CChUIKAX JIOKJIAI0B Ha IHTEpHET-peCcypChl.
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Puc. 1 — Oyenka s¢hcpexmusnocmu 6HeOpeHUsi Mmenio2eHepamopos Ha OmpadoOmManHblX MACaIAX

I[MPUJIOXXEHUE

JKoHOMUYeckuin apdeKT ¢

YcTaHoBneHHas o Cpok 3atpartbl | MoTtepu Tonnuea B SOKoHOMMSA
lopoga, MOLHOCTb, KBT, TapucpHeIi nnah, y1{eTom okynae | TonnuBa cuctemMe LEHTp- Tonnuea PenTabe
e . py6. (6e3 HOC) aKcnnyaTauMoHHbIX 3aTpar, NbHOCTb

HaceneHHbIN KomnaHus TennoreHepaTopoB Thic.py6. (6e3 HAC) MOCTU | Makcum. nu3.TennocHa6. ansa LUTC, TBIC.

ryRKT Bosa Bon Otonne- %Tec;;: '; (MMTHanyM) PYyG./T.y.T.
Harp-nlu KOT.I1I;I Hne rBC MUHUMYM MaKkcumym : T.y.T. T.y.T. % YT

Mocksa TL| "Kapat" 118 102 856,68 62,96 538,06 708,26 1,46 101,60 14,53 12,51 116,13 4,63
3A0 "EBpo-cTok" 248 0 856,68 586,55 772,09 1,11 78,25 11,19 12,51 89,44 6,56
Xumkn MO TI r.Xumku 293 0 856,68 692,98 912,19 1,32 92,45 13,22 12,51 105,67 6,56
CaHkt-lMNeTep6. | OO0 "Okcknto3ms" 204 0 646,20 374,15 501,56 1,58 66,17 14,43 17,90 80,60 4,64
Hosocunbupck 000 "TepmoTpeHg" 204 0 623,57 377,46 506,00 1,56 69,18 15,08 17,90 84,26 4,48
CaxanuH 000 "Macuduk/InHK" 1122 0| 114142 3 882,66 5780,15 0,84 388,76 401,78 50,82 790,54 4,91
KpacHogap TL| "Mogyc" 612 0 959,88 1129,22 1533,11 1,57 134,45 37,27 21,71 171,72 6,58
EkaTepuHbypr Ota.Ceepanos. XX 584 0 452,71 784,48 1 064,27 1,81 198,04 54,17 21,48 252,21 3,11
ChbIKTbIBKap 3A0 "TTK" 0 408 787,70 74,81 1107,74 1 596,96 1,40 293,56 198,69 40,36 492,25 2,25
Tomck TI r.Tomcka 0 408 642,29 44,88 853,61 1182,72 1,81 283,93 109,88 27,90 393,81 2,17
Tonbattn 00QO"MHKOM-LIeHTP" 438 102 615,95 46,01 918,18 1249,40 1,58 199,73 57,60 22,38 257,33 3,57
Kemeposo KMIK 292 0 609,87 530,71 736,88 1,34 99,45 39,74 28,55 139,19 3,81
Yuta MM "Kapnos" 0 204 513,45 29,96 346,10 486,75 2,23 145,58 70,19 32,53 215,77 1,60
Cypryt Hally Burton 612 0 727,76 1476,71 2 086,55 1,20 231,90 119,43 33,99 351,33 4,20
Craspononb 00Q0"AsTogomIntoc" 248 0 763,04 410,14 572,01 1,59 61,43 26,24 29,93 87,67 4,68
MaragaH PyaoHuk "KBapueBbin" 292 0| 2172,07 2 356,53 3 384,15 0,38 123,99 79,70 39,13 203,69 11,57
Camapa 000 "OxoueHTp" 292 0 615,95 471,03 640,94 1,51 87,40 25,21 22,38 112,60 4,18
UTOIN 5559 1224 16 836,32 23 688,54 1,19 | 2655,85 | 1288,36 32,66 3 944,21 4,27




Puc. 2 — Cocmas IIX]]/] u I1X]]® 6 2a306vix 6biOpocax

Coenunenue MauioraéapuTHble neun (no/m’)
Ne mpodbI 1 2 3 4 5
Hludp 006 093 095 102 190
2,3,7.8-TXI/T 166,1 46,3 40,3 118,6 239
1,2,3,7,8-TTeX /] 3278 961,7 87,6 750,7 207,2
1,2,3,4,7,8-I'kXJ1J1 5404 <20 1484 105,3 2541
1,2,3,6,7,8-T'kX 1/ 14293 5725,1 15644 2359 766,1
1,2,3,7,8,9-I'kXX 11 327,0 33543 13483 <20 745,6
1,2,3,4,6,7,8-I'mX 1 /1 5446,6 53733 6661,3 6315,5 4715,7
oxX1a 6079,1 6079,4 59294 10097,5 87553
2,3,7.8-TX]1d 3388 32949 <20 109,1 2354
1,2,3,7,8-[MeX]1d 146,8 746,1 210,0 395,9 3233
2,3,4,7,8-TleX]1D 507.,5 1150,5 320,9 698,4 288.,8
1,2,3,4,7,8-TkX]1® 21523 1160,1 26343 87752 754.3
1,2,3,6,7,8-T'«kX 1D 682,3 10304,2 1387,5 42124 377,0
2,3,4,6,7,8-T'kX]1® 6255 3603,7 529,1 1681,3 3874
1,2,3,7,8,9-T'kX 1D 176,3 11819 196,7 1593,8 127,0
1,2,3,4,6,7,8-T'nX]1d 1753,8 4156,0 4516,2 7648,8 18214
1,2,3,4,7,8,9-I'nX]1d 162,2 95,2 <50 3471 272,8
OXJId 2503,2 1801,3 18024 16804 2963,8
Cymma np. TXJIT 510,7 926,8 7094 1579 <25
Cymwma np. [TeX 1], 23825 4919,8 11334 1700,1 1100,5
Cymma nip. TeXJ1J] 9009,8 19777,8 5805,9 65091,2 29592
Cymma ap. T'mX /] 2849,6 3386,1 4405,6 6315,5 3139,9
Cymma nip. TX1D 308,6 6447,5 1807 50,0 10874
Cymma np. [TeX 1D 3602,5 8794,8 3246,8 36814 1640,9
Cymma ap. 'kX1d 5774 3176,0 19283 223584 <30
Cymma ap. 'nX1dD 305,3 7133 1383,1 1504,4 781,6
)l iC) 1442,0 4112,2 11554 30314 8114
Puc. 3 — Cocmas I1AY 6 cazoewix evlopocax
Coenunenue MaJioraGapuTHble neun (Ho/m’)
1 2 3 4 5
OdenaHTpeH 44864 8750,0 11294,1 21193,0 -
AmnTparieH 1659,7 75,7 1097,2 1268,0 131,9
OyopaHTeH 15256,2 4231,0 7134,6 12476,0 1092
[Mupen 89733 1827,6 4656,6 7853,2 -
bens[a]anTparieH 11272 1992 5654 9574 89,1
XpuzeH 2198,3 283,1 889,5 1762,0 80,5
Bbens[b|dayopanten 679,4 108,0 356,7 450,8 55,1
Bens[k]|pmyopanten 295,6 26,6 146,7 341,1 10,9
bens[a]mupen 81,0 27,7 67,5 91,9 -
Benzo[g,h,i|mipysien 535,2 614 93,7 132,8 -
Wnnenol1,2,3-cdjmmpen 805,6 - - - -
Puc. 4 — Cocmag snemenmos, 0bpasyrowux onacHvle coeouHeHus
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Ba Be Zr Mn Ti \ Cr Ni Co Pb Cu Zn Sn Mo
15 16 17 18 19 20 21 22 23 24 25 26 27 28
Li Y Yb La Nb Sr Ga Ag As Sb Bi W Ta Ge
29 30 31 32 33 34 35 36 37 38 39 40 41 42
Tl P B Fe Mg Ca Na K Si Al Au Hg Sc Ce




Puc. 5 — bazosas cxema konyepua

BXxoaHOM KOHTPOJIb KaueCcTBa Maces; HOBO€ MACJIO MOCTYIAeT Ha CKJaj (mpuéM n3BHE, OTOPaKOBKa)

1 TypOorenepaTopbl

Crenuduueckoe

KoHTpob kadecTBa peareHTOB, IPUCATIOK
U IPYTUX BKIIOYECHUN
000py1oBaHNE
OurcTKa, BOCCTAHOBIICHUE CBOWCTB, COPTUPOBKA, CKJIQJIMPOBAHKE, BO3BPAT OOPATHO K MEPBOHAYATHLHOMY MCIIOIH30BAHUIO, OTOPAKOBKA
Kommpeccopnoe
Jpyrue TypOuHBI U P p OTtpaboTka
. obopyioBaHue XomnoaunapHas U TpancdopmaropHoe
CTCH]IbI HCTIBITAaHHIA 0oJiee HU3KOTO
2 CHEIHAEHOTO nabopaTtopHas TEXHHUKA o0opynoBaHue
U3JIENHS KayecTBa
Ha3HAYCHUS
OuncTKa, BOCCTAHOBIIEHUE CBOWCTB, COPTUPOBKA, CKIIJIUPOBAHKE, BO3BpAT OOPAaTHO K MEPBOHAYATHLHOMY MCIOIh30BaHUIO, OTOPAKOBKA
Cranku
crielfanbHbIe, IeYH

Kommpeccopsl Hpyras xonoaunbHas . OTtpaboTka
TEXHOJIOTHUECKHUE 1 ABTOMOOWJIHHBIN
OOIIETIPOMBIIIIIEHHOTO TEXHUKA U CUCTEMBI 0oJiee HU3KOTO
TUAPOCUCTEMBI TPaHCIOPT
Ha3HA4YCHMS KOHJUIIMOHUPOBAHUS KauecTBa
3 TTOBBIIIIEHHBIX

NaBJIECHUN

OuncTKa, BOCCTAHOBJIEHUE CBOWCTB, COPTUPOBKA, CKJIaJIUPOBAHKE, BO3BpAT 00paTHO K MEpBOHAYATIHLHOMY MCIOIb30BaHUIO, OTOpPAKOBKa

Ha 370ii e cTanuu ocymiecTBiseTcs NpuéM Ha epepadoTKy M yTUIM3ALKI0 OTpab0TaHHBIX Macesl CTOPOHHUX MPEATIPUITHN, COMPOBOKIACTCS

TEMH e MPOLEAYyPaMU BXOJIHOTO KOHTPOJIsl, OUUCTKH, BOCCTAHOBJICHMHSI, COPTUPOBKH, CKJIaIUPOBaHUS U OTOPAKOBKH
CymuibHble
Perenepanus u peuuknusr. [lepepaboTka B Macia u Tpyroii CAMEDLL
Jpyrue craHkw, CMa3K{ MHOTO Ha3Ha4YeHUs. Briaenenne ommugpHbIX Py CpencrBa Manoi PPl
TpaHcnopt /1, YCTaHOBKH
npecca u Maces 1 00pa3yoLmx Kpacok, oAroToBKa . . MeXaHU3alHH,
4 9 KOHBEHEPHBIN, N Iporpesa u
THIIPOCHCTEMBI CYCIICH3H, PACTBOPOB MTPOMBIBOUHBIX, - MOIbEMHBIE U TIP.
KpaHOBBIH U TIp.) OTOTLICHHS
OXJIAJIUTENbHBIX, TAIbBAHUYECKUX U TIP.
(cxuranue)
OuncTKa, BOCCTAHOBIJIEHHE CBOIMCTB, COPTUPOBKA, CKJIAJMPOBAHKE, BO3BpAT OOPATHO K MEPBOHAYAIHHOMY MCIOJIH30BAHUIO, OTOPAKOBKA

KoTnbl-yTunuzaTops! U naponeperpeBareiu
(Ha TEXHOJOTUYECKUE HYK/IbI, OTOIUICHUE U

[IponsBoACTBO CMA30K,

CO6op 30751 U
[TpousBoacTBo Cnaua na HII3 n CaXXH ISl
CTPOUTEIIBHBIX
MEYHOTO TOILIMBA XMM3aBObI CTPOMTENBHBIX
BeHTWIsMIO, [ BC) KOMIIOHEHTOB .
TEXHOJIOTHA
Ha 5701 e cTaiuu OCYLIeCTBISIETCS pealn3anys TOTOBOM MPOAYKLIMHU B BUJIE MaCel, PACTBOPOB, CMa30K, SHEPIUH, TOIIMBA, CAXKU U TIp.




