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O0mas 4acth.
Beeaenme.

CoBpeMeHHas nepesooOpadareiBaroliad NPOMEBILUIEHHOCTS, IPOM3BOJACTBO
mebemn, danepnl, apesecroctpykedHsiX (JICII) u apeecHoBomokHHCTHIX (ABII)
IUTHT UMEIOT Pa3HoO0pasHLIE BUIHI OTXOHOR, 3alpA3HAIOMIHX OKPYKAIOILYIO CPEmy.

OraenbHbIC TEXHONOMMYSCKHE MPOUECCHhl YKA3aHHBLIX HPOU3BOACTB COHPOBOX-
IAKOTCA BBHIASIICHUEM H BHIOPOCOM B aTMocdepy 3arps3Hmonix BemecTs. llocaen-
HHAE 00pa3yIOTCA KaK B OCHOBHBEIX TEXHOJOIHYECKHX NpOIEeccax, TaK ¥ BO BCMIOMO-
ratesIbHBIX oapa3aeHcHUIX (KOTEIbHbIE, CBAPOYHBIE TIOCTHI, KY3HULLI U T.1.).

OT TEXHONOIMHMECKUX JIHHHHA B aTMoc(epy NOCTYIAI0T TBEPABIC MLUIEBHIHbIE
OTXOJRI - APEBECHAA M JIAKOKPACcOYHasA [MbUIL, @ TAKXKe Nap0-ra3oBo3ayNIHbIE 0TXO-
ObI: JETYUHE KOMIIOHEHTHI JTAKOKPACOUHBLIX MATEPHANIIOB ¥ pacTBOPHTENIEH, Naph!
CMOJIOCOZEpKaliiX KJIeeBhIX MaTepHaioB.

B HacTosmyx MeToaudeckuX yKazaHuaX:

¢ NpUBEJACHE! TEPMHHBI M ONpPEAESCHUA, CBA3aHHLIE C OXPAHOW BO3AYHIHOTO
Oacceitna;

¢ faya OIeHKa Mo O0pPa3oBAHHIO BLIOPOCOB OT OCHOBHBLIX TEXHOJMOTHMYECKHX
[IPOLIECCOB,

® CUCTEMATU3HNPOBaH B 0000IIeH BCIOMOraTelibHbIA MaTepual JJii NPOHU3BOA-
CTBa Pac4eTOB;

MeToaudecKue yka3zaHus Cnyxar nocodbueM s padOTHHUKOB CIyxO OXpasHbl
OKpyXarme# cpeapl npu 3anonHeHMd Gopmul crarotueTHocTH 2-TI1 (BO3mMyX),
pa3pabOTKe MEPOIPUATHH [0 OXpaHe OKPYKarollcH cpeasl, s OUCHKYA BRIOPOCOB
3arpA3HAIOMMNX BeIIEeCTB B atMochepy MpeAnpHATHAMU AepeBooOpabaTtsiBaroiiei
NPOMBILIUICHHOCTH NpH pazpaborke HopMaTtueoe 11/IB (BCB).

1.1. McTOYHHKH 3arps3HEeHHs avTMochephl.

[{ox ucTogHMKAaMH 3arpA3HEHNs aTMOC(EPHOTO BO3AYyXa NOHMMAIOTCA: IPOU3-
BOACTBO, TEXHOJOTHYECKUH MpoLece WIH ONEpaliii, B X0A¢ KOTOPRIX 00pa3yioTea
¥l BRLAGIBIIOTCA 3arpA3HMIONINE BEMIECTRA.

Hcrounuxy 3arps3HeHUs aTMOCEPHOTO BO3AYXA COCTOAT K3 MCTOUHUKOB BHI-
IJeNeHMs ¥ UICTOTHHKOB BHIOpOCA FarpASHIIOMUX BEIEeCTB B aTMOochepy.

HVICTOYHMKOM BBIIENCHUA 3arpA3HMIONIMX BEIUECTB HA3LIBACTCA TEXHOJMOTHYC-
Ckuit arperat (YCTAHOBKA, YCTPOHCTBO U T.I1.), BEIASIAOLIUN B IIPOLECCE SKCILTYaA-
TalHH 3arPA3HAIONME BEIIECTBa.

McTogRUKOM BHIOpOCA 3arpA3HAIOMIMX BELIECTB HA3BIBAETCH YCTPOMCTRO (Tpy-
Oa, aspaltMOHHBIA (OHaAph, BEHTWIAIMOHHAA WIAXTa...), HOCPEACTBOM KOTOpOIO
OCYINECTBISICTCA BBIOPOC 3arpa3HAIONINX BeIlecTB B aTMochepy.

HcToanux: BRIOPOCOR MOAPA3ACHAIOTCA HA OPraHM30BAHHLIE W HCOPraHM3o-
BaHHBIE.




| OpraHB30BaHHbIH

pOMBIOUICHHBI T

BLIOpOC

1.2. Tepmuub! 1 onpereieHAA.

| Hpouarﬁﬂeﬁfrﬁﬁ BBIODOC, AOCTYRNAOLIMA B aTMOchepy gepes

COEIMATTLHO COOPYReHHbIE ra30Xonsl, BO3AYXOBOAL U TPYOH!.

Heopraum3oBaHHbIA |

| IPOMBINLIEHHBIA
| BEIOpOC

ITpoMeInineHHbIi BEIOPOC, DOCTYTIAIOIIME B aTMOC(HEpPY B BUOC
NOTOKOB rasa B pe3yAbTare HAPVYILICHUA repMerndHoCTH 060-
DYAOBAIMS, OTCYTCTBHUS WM HEYHORNCTBOPUTENILHOM PabOTHI

0OOpYyoOBAaHHA 110 OTCOCY ra3a B MeCTax pa3rpy3KH, BEIIPY3KU
U XpaHeHHS NPOAYKTA. L

vl

HpenempHo-
aonycTAMas KOH-
NEeHTpanMsa TPUMECH
B arMoc(epe, 114K

MaxkcrmaneHan KOHueHTpanwi IpUMecH B atMocdepe, OTHe-
CeHHas K ONpeNeNeHHOMY BPEMEHH OCPENHEHMs, KOTOPas IIpH |
TICPUOAUISCKOM BO3ACUCTRUM MU Ha NMPOTHKCHUM BCEH XKA3-
HY dYeJiOBEKa HE OKa3bIBaeT Ha HEro BPCAHOIO ACHCTBHA,
BKJOYAs OTAANCHHBIE MOCIACICTBAL, M Ha OKPYXAIOUIYIO Cpe- |
Iy B LENOM. L

'_Hpm\«lecx) B arMo-

PaccegHnoe B atMocdepe BEILECTBO, HE coaepxalieecsa B ee

chepe NOCTOAHHOM COCTABE. ) B
| 3anpIAeHHOCTD rasa MHCCOBEIH KOHICHTPAUMA ITbUIH B rase ,

Jarpa3HEeHUE  aTMO- Vi3MeHeHHe cOCTaRa arMocohepsl B pe?,ynLTaTe RATUYHS B Hel
| chepsl pHMeECeii.

Moin#aocts Beibpoca | Koinmdectro Bmﬁpacsmaemoro B amoccbepy BELIECTBA B €H- |
L _HMIY BpEMEHH. ]

B:BIGEOCOB
OgucTka rasa

Mupenrapuzauug CrcTeMaTH3amys CBEACHUH O pacnpeaeIicHAN MCTOYHHMKOB Ha
l TEPP

| Otnenenue Or rasa Wid NpeBpaniCHKE B 6@3Bpe,zmoe COCTON-

MTOPHH, KOJIHYECTBE H COCTABE BHIOPOCOB.

iyl elelira.

HHE 3arpA3HAOLINX aTMOCEpPY BEHICCTB

I

JIEIMOBOA raz

oy’

['a3, BHIZENAEMbIH MCTOUYHWKOM 3arpA3HEHVs aTMOCHEPH! IIpH
CrOPaHHH TOILTHBA.

-

IIpoMeimuniesHas
118813

! |

—

ITeinn, BXO[sMIAA B COCTAB [[pOMBIHlJI&HIIOI‘O Bmﬁpeca

Ougunie LI Ta3

i 1'a3, mOABEPrHYTHIA OYHUCTKE B OUMCTHBIX COOPYXEHUSIX HO

TpeOyeMOH 9HCTOTRI.

CanurapHas OHHCTKA
Tasa

+

|

P PRl

{ JOIYCTHMBIX KOHHEHTpali B BO3IYXE HACCIECHHLIX MECT H s

OyHCTKa Ta3a OT OCTATOYHOI'O CO,[[Ep}KaHHﬂ B rase 3arpss-
HsIOIIETO BEIECTRA, MPU KOTOPOM ofeciiecuuBaetcs cobmone-
HUE  YCTAHOBJEHHBIX  JUI9  TIOCHEAHEr0  NIPEHEIbLHO-

IIEOHBBO,HCTBEHHBIX ITOMCIHSHUH.

I'azoogucTHOM (1IBl-

DJIEMEHT T[a300YHUCTHOIO ( rmmeyﬂaﬁmmafomem) COOpYXe-

JIeyIaBIMBAONIHN)
armapar

| HeI# MpoLecC yAaBNMBAHHA TBEDIBIX, XHAKHX H rasoo0pas-

| JUIIAOHHOM BO3JAYXe€.

P —— ke g yieoairreY

HUS, B KOTOPOM OCYIIECTBSCTCS ONpenesIeHARI n30npareib-

|

|

HbiX BEIICCTB, COACKAMMXCA B OTXOAAIUX Ta3aX UKW BEHTH-

S e, il i .



]

I"'azoouuctHoe (ITHI-
JICyIiaBIHBaIOLIEE )
YCTPOHCTBO

Coopyxende, NPeAHA3HAYEHHOE 1A YIAaBIMBAaHUA M3 OTXO- |
JANMX ra3oB WIH BEHTWDIMHOHHOIO BO3UyXd COXEPXAIIUXCH
B HUX BpEIHLIX NpHMeceH ¢ Lelbi0 MpeaoTBpallieHus 3arpsas-
HEHUss AaTMOC(EDPHI ¥ COCTOANICe M3 OJHOIO MIM HECKOJBKHX
ra3’QOYHCTHBIX (IbUICYNABIMBAIOMAX) aNNapaToB, TAFOAYTHE- |
BBIX MAIUUH BCHOMOTATEILHOTO OOOPYIOBAHHSA M KOMMYHU-

| KallHH. i

l

i

YienpHLIE Bbleje-

| HIS 3arpA3HAIOMETO

KonmaecTBo BpeIHOTO BEINECTBA, BHIACILTIOMEESCS B XOHE Me-
pepaboTku WM IEepeMellieHUs CAWHULBI Macchl Marepuasna

par Y

|

b e T T

| HopMansabie ycno-

Bajiosslii BIOpOC

BelleCTBa | Md B €JMHHIYY BPEMEHH pa0OThl ¢AHMHHLBL 000PYI0BAHUA.

YaensHeitt  BeIOpOC | KONMHMYECTBO BpPeAHBIX BEIHECTE, BoIOpachiBacMblX B atMocde-

3arpA3HAIOIUX  Be- | pY IPH IIPOM3BOACTBE CIMHHILI IIPOAYKLHH, IIPH IIPON3BOO- |

WEeCTB  (VIACHBLHLIA | CTBE SAWHUULI IHEPIrHH. i
. BEIOpOC)

IIpenensHo- Hay4Ho-TeXHUYECKAH HOPMATHB, YCTAHABJIMBAcMbIM A Ka-

JONyCTHMBIN BRIOPOC

(I1/1B)

sl T T P

e T T

]

M IOT0 KOHKPETHOI'O UCTOYHMKA 3arps3sHenus atMochepbl npy |
YCIIOBHY, YTO BBHIOPDOCH! BPEOHBIX BELIECTB OT HEro U BCEH
COBOKYIHOCTY MCTOUHHMKOB ropoia Uny APYyroro HaceleHHoro
[IYHKTA C Y4YeTOM HX PacCeuBaHUs U IpeBpallieHis B aTMO-
cthepe, a TaKKe NEPCHeKTUB PA3BUTHUA NPEANPHITHN HE CO3-
NaTyT OpU3EeMHBIX KOHLEHTpAlldH, MMPEBHIUAIONINX YCTaHOB-
JICHHbIE HOPMaTHBBI Ka4eCcTBa BO3AyXa. i

YacTes BanoOBOro BBHIACIICHMA 3arpA3HAIOIICIO BEIIECTBA, ITO-
cTynaroas B atMochepy 3a OTYCTHBIH ISpHOA BPEMEHH. |

CocrosHue rasa, npuBeaennoe k temneparype 0° C u nasne- |
mno 101,325 xlla

Cocrosiaye rasa npu Temnepatype 20° C v gasnenuu 101,325
klla.

| _—

I CoOCTOsHHE Irasa py [JaHHBLIX TEMIIEpPATYPE U JABICHUM. |

BUA Ta30BOTO CO-
| CTOAHHA
CraHpapTHBIE YCIO-
BHA Ta3oBOr0 CO-
CTOSHMS
Paboaune YCIOBUSA
Ta30BOTO COCTOAHMA
Bearmmauus

| Opradu3oBaBHEId BO3AYXQ0OMEH, COOCOOCTBYIOMIMI HOAAED-
XaHMIO TpeOyeMBIX NapaMeTpOB B BO3dyxe paboqux rnomenie-
| HAH (THTHEHWYECKMN, TEXHONOrHYECKUX M NO0XApOOMAaCHBIX), |
a TaKKe KOMINEKC TEXHHYECKUX CPEeACTE peanH3alHe

BOSE’X{)OGMEHEI L o




1.3. O6mne nohoxxeHnsi 1 OPraHU3annsa NpoBeaeHNns paboT 10 HHBEHTAPH3a-
IHH HCTOYHHKOB BHIOPOCOB 3arpaA3HAIONINX BelllecTB B aTmocdepy [18].

HuserTapusaiysd BIOPOCOB NMPOUBBOAMUTCA Ha [PENUPVATHHA C NEALI0 yyeTa
MOCTYIUIEHHA B aTMochepy 3arpA3HAIOIMX BEIIECTB, pa3pabOTKU MepOlpUITHH 110
VX YJaBnuBapmO ¥ O0e3BPEXMBAHMIO, YCTAHOBICHUSA MPENENbHO MONYCTHMBIX
(I111B) u BpemenHo cornacoBadubiX (BCB) BEIOpOCOB.

2. KonmuecTBeHnbIH M KaueCTBeHHbIH COCTAB BLIOPOCOB 32 PASHAIOIINX
BelleCTB B ATMOC(PEPHLIfi BO3AYX 0T OCHOBHBIX TEXHOJOTMYECKHX NPOLECCOB.

2.1. Knaccudpnkanusa HCTOUHHKOR ra3onbijieBbIX S8LIOPOCOB.

Ha puc.2.1 npuBoaurca wiacCuprxanus HCTOYHUKOB 3arpa3HeHUA aTMocgep-
HOTO BO31yXa OCHOBHBIMH TEXHOJIOTHYECKHMMHM MOpoleccamMy jepeBoobpadaTel-
BAIOUICH ITPOMBINUIEHHOCTH.

Hacrofimas METOAUKA CONEPYKUT pacdeTHLIE QOPMYIBI ¥ VALIbHLIC MOKA34Te-
¥ BRIZENCHUHR (BHIOPOCOR) 3arpAZHAIONIUX BEIICCTB OT PAAa OCHOBHEIX NPOMUIBOJ-~
CTBEHHBIX MPOLECCOB M 0DOPYAOBAHUSA, U3YHEHHBIX JOCTATOYHO XOPOIIOQ ¢ TOYKH
3PEeHUA BO3OECHCTBMS MX HA aTMOCQICPHBI# BO3AYX.

OnpefejeHrHe KaieCTRCHHOTO M KOJUYSCTBEHHOTO COCTABA Ta30BbIIEICHUN OT
APYTUX TEXHONOTHYSCKUX [POUCCCOB, TAKMX KAK KQIWUYECTBEHHOE BhIAERCHHE die-
HOJa, POpMableruaa, MCTaHo A [IPY CYIIKe APERECHHBI B IpP. TPEOYIOT JanbHel-
e 1popaboTKy.



[Hponssogcrtso ipogykumnu 'IMOJ,
(OCHOBHAS TEXHONOT'HS)
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Ilp romﬁneﬂﬂ

CBA3YIOLUIHX
N\ _

OBOPYIOBAHMUE

e
Cxneiika npeBeCHHbI,

e

MexanHueckas Otneinka

06paboTKa JpeBECHHE] IpEeBECHHBI

JlaKkoHaHBHBIC

KneedamaspiBaronine

JI/o cTaHKH
JlyidbHbIe CTAHKH BaJibilbl Peaxktop MauIHHbI | CyuwinnpHbie
I IupKynbHEIE CTAHKH I Ipeccs! JlakopacnpluTEIbHbIE KaMephb}

KabDUHbBI

3 ATPSA3HAIOUIVE |[BEIUECTBA

Jletyyana uyacth
1 TaKOKPACOYHBIX
MaTEpHasos

denon,
| dopMmancaerus,
METAaHON U Ip.

denon,
popmanbaerun,
METaHOJ, aMMHaK

Denon, QopmManplierul,
METaHOJ, aMMHUaK

JlpeBecHan nouiiib

(ONMUNKHM, CTPYHKKA)

Puc.2.!. Knaccrpuxanus HCTOUHHKOB 3arps3Henis ra3sonpuieBbix piOpocos npenpuariii mexannyeckoit 0dpabotkyn apesecHus!
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2.2. OnpenejieHAe KOJIHYECTBEHHOT0 H KAa4eCTBEHHOIO COCTABAa BLIOPOCOB
3arpASHAIOHIHNX BELIeCTB B aTMOCOEePHbIl BO3AYX OT OCHOBHBIX
TeXHONOrHYCCKHUX NPONECcCoB.

2.2.1. leperoobpabaTniBawimee npon3soacrso {1, 6, 13].

Mexanngeckasa o0paloTka APEBECHHBI CBA3aHa C BHIJCICHUEM 3arpa3HAIOMIUX
BEHIECTB (ApEeBECHAs IbINlb, OMWIKH, CTPYXKKa). B necomuibHbIX UexaX Npu paciu-
JIOBKE JECOMATEPHANIOB XBOWHEIX M JIMCTBEHHBIX NMOpoJ 00pasyeTcs xopa, ropObLib,
onwiky. JlpeBecHas mbine OT JAecopaM He Bbifensiercd. B aepeBocbpabatpiBaroniux
1exax B Iponeccax pacKpos IMIOMaTEPUAIOB Ha 3arO0TOBKY A PEMKH, B LieXax o H3-
rOTOBJIEHHIO OKOHHBIX M IBEPHBLIX OIOKOB, JBepeii, IOCOK MOJa, IlapKeTa, TUTMHTYCOB,
3aroTOBOK MeOenu, TOBapOoB KyJbTOBITA, TAphl M Ap. BHIACIACTCHA APEBECHAA NBUID.
VcTOUHHKAMM BBLACICHUS APEBECHOH NLUIH ABIAIOTCH LMPKYNLHBIC [MHIbLL, TOPLIO-
BOYHbLIC CTaHKM, CTaHKM (yroBaibHLIE, pEeHCMYCOBBIC, CBEPIWIbHBIC, (PpEe3EpHLIE,
CTpOTanbHbIE, MUTIOpe3HbIe, mnudoranbubie ¥ ap. (IIpwioxenue 2.2.1.). IIpy npous-
BOLCTBE J3THX onepaumii oOpasyerca meuUib pasmypod KpynmHOCTH (liprmoxenwne
2.2.2.). Copepxanye muUIM B OTXOHaX IPH PasIMYHLIX TEXHOJOTMUECKHX IMpoLeccax
o0paboTKH ApesecyHbl upuBeneso B Ilpunoxenvm 2.2.3. PexoMeH(yeMBle CKOPOCTH
TEUEHHUs BO3AYINHOIO NMOTOKA IS NEpEMENICHMS HW3MENbYCHHON APEBECHHB HaHbl B
Ilpunoxenum 2.2 4.

HcTouHuKaMu BRIOPOCOB APEBECHOM MBUIM B aTMOoC(EpY ABIAIOTCA TPYOBI Nblie-
YIABJIMBAIOUINX COOPYKCHUMN.

Kommaecrso muiity, obpasyiomeecs npu obpaboTke ApcBecUHB Ha aepeBoodpada-
TBIBAIOIKX CTaHKaX (I/Toxm), onpeaenasercs no GopMyne:

M= 10° (2.1.)

rae: M - xonmuaecTso s, ofpasyromeiics npu 00padbotke apepecunsl, (T/Ton),

Y — ynensHBIH NIOKasatens IbUieoOpazoBaBud Ha eAUHUIYY 00opynoBanma (Kir/d),
o Hpunoxenmo 2.2.1. (rpada 4);

T — BpeMa paboTH TEXHOJIOrHYECKOro obopynoBanusa (4/Ton).

OnpeneneHue BpeMeHu paldoTel TeXHOJIOrHYeckoro obopyaomsanusi (popmyna
4.1.).

JI1s1 ICTOYHMKOB BBIACIIECHUA, HEOOCCTIEUSHHRIX ra3004YHCTKOM, KOJHYECTBO IILIIH

(T/rox), nocrynaromei B atMocepy, onpenensercd no gopmye:

KoV T
Mn,, = 10° (2.2)

rae: Ko —xoaddumment 3 PeXTMBHOCTH MECTHBEIX OTCOCOB, NPHHAMAETCA PaB-
HeM 0,9 (IpH HeOOXOAMMOCTH YTOUHASTCS Ha OCHOBE MHCTPYMEHTAJILHBIX 3aMEPOB).
OcTtansHeie 0003HATYCHUS TE XKe.
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Jns obecrieyeHHBIX Ia3004MCTKOM MCTOYHHMKOB BBIACNEHHMA, KOMHMYECTBO [ThIIU
(T/rom), mocTymnarouie# B atMocdepy, onpeneisiercd no GopMye:

K. -¥V.T
= 0103 .(1_130) (2.3)

rae: N -- CTerneHs OYMCTKH BO3AYVXa NhINeynaBaMBaronmmMm obopynopammem, (%),
OTpeAenAeTCa NO pe3yAbTaraM MOCICIHMX HAJIAMOYHBIX MCHLITAHMHM WIM HacnopT-
HbIM NaHHBIM. B cioydae orcyrcreud nocneguux no llpwnoxenwmo 2.2.5. @opmyna
[MPUMEHUMA B TOM ClIydae, eciy BpeMs paboThl TEXHOJOIMYECKOro o0opynoRaHus
PaBHO BpeMeHM padoThi NBUICYIABAHBAIOLICH YCTAaHOBKH. IlpM MeHslieM BpeMeHU
paboTh! HBUICYABIUBArONIEH YCTAHOBKY (PEMOHT WIH Jp. NMPUYMHLI) 0 CPABHEHHIO
CO BpEMEHEM pabOTH TEXHOMOTHUESCKOr0o 000PYIOBaHH KONMYECTBO BEIOpaChIBaEMO-

ro B arMOC(Epy 3arpsa3HAIONMEro BEIEeCTBa (T/ToA) onpenensaetcs 1o GopMyne:

Mu, =2 2 (T-T, .- ) 2.4)
10 100

rac: Mr,, — KOJWYECTBO MbLIH, NOCTYNAKILIEH B aTMochepy, (1/ron);
Tr — MpOAOIXKUTENRHOCTD PaboThl MBUICYIABIMBAIOLICTO anrapara (OXHOBPEMEHHO
¢ pabOTON TEXHONOTMIECKOTO 000pYHOBAHUA), Y/TON.
OCHOBHBIM MOKA3aTE/IEM, XapaKTEPH3YIOMUM padoTy LISy NABAHBAIONIMX arlIapa-
TOB B KOHKPETHBIX YCIOBUAX UX ITPUMCHCHUA, ABNACTCA crenedb o4ucTKH (%0).
My
n= Msx. - 100 (2.5)

Mn

Tae: Myn. — Macca 9acTHI IBUIH, YIABIIMBAEMEIX B anmiaparTe Ha ¢IUHHNLYY BPEeMEHY,

MgX.- Macca YacTull HUTH, IIOCTYIAIOMKX B AlIApaT B €AMHULLY BPEMCHH;

- oTHomeHHe Myi./Mex. — xoadpuuneHT o4yucTKY K.

Ecnu cuurath, 410 00h€M BO3AyXa, NOCTYNAIOMIETO B arlllapar B SIWHHUIY BpeMe-
HY, paBeH 00BEMY BO3IyXa HA BBHIXOJE U3 alIapara, T.e. OTCYTCTBYIOT NOACOCHI U
YTEUKH BO3JyXa B NMpeAeNax anmapara, T0 Ko3pEPHUUHEeHT NpOCKoKa MOXHO HpEICTa-
BUTh KaK OTHOUICHME PAacXoAHOM KOHLEHTpali¥l NbUTH HAa BhIX0JE U3 anmapara C,,
MI/M’, K PACXOAHOH KOHRIIEHTPalUHH Ha BXoje B anmapat C;, Mr/ m’:

E=C,/C, (2.6)

IIpuBegenHsle napaMeTphbl, GOPMBbI, MOHATUA, OTHOCAINUECS K OUMCTKE BLIOPOCOB,
HOAPa3zyMEBalOT YIaBANBAHUE NbUICBHIHBIX YACTHL, T.C. YACTHL ¢ MENHMAHHLIM AHUA-
METpOM 0 200 MKM.

Onpenenenne Ban0BOro BbiC/ICHHA APEeBECRON NLITH.
11



BanoBoe Bhi/leICHAE APEBECHOH MbUIH NpeacTaBisgeT cCo00H CyMMY BbIACIIEHHMA OT
BCEX TEXHONOIMIECKUX MPOLEccoB H oBopyAoBaHMS MEXaHHIeCcKO#H 00pabotku fpe-
BCCHHEI NIpEIIPHATHA.

Moo = M + M, + ...+ Mn (2.7)

rae; Mysm — BAJIOBLIE BBLIACICHHA IBIMU OT BCEX TEXHONOIMYECKHX arperaros,
(T/Ton);

Mn; , Mip,... M — komecTBO IBUIH, ob6pasyromeicd npu obpadboTke ApeBECUHE]
Ha AepeBoobpabdaThiBalOnINX CTaHKAX, (T/Tom), onpenensercs 1o gopmylie 2.1.

2.2.2. [Ipou3BOACTRO HIEIbI.

B npou3BoRCTBE WIENbI UCTOYHAKAMM BBIACHCHUS JPEBECHON ITLINY ABIAIOTCH PY-
OUTEeNbHbIE MAINMHGI PA3TWIHRIX MApOK (B 3aBUCHMMOCTH OT Ha3HAYeHUA IPOH3BOIH-
MOl mensl: MPB-1 — g noxydenus TOTUIMBHOM IIensl M3 OTXONOB JIECONWIECHUA,
MPH-25 — ang nonyveHus TEXHOJOTMIECKOHN IHEIh! U3 OTXOHOB JISCOIMWIEHNA U Ma-
JIOMEPHBIX KPYIibIX nuiaoMatepuanos, MPI'-35 — mis nonyqeHMs TexXHOJNOTHYECKOH
HIETIh W3 HU3KOKAYECTBEHHON APEBECHHBI, OTXOLOR JIECOMWICHHA H JAp.), IAPOOWID-
Hbie YCTanoBKA copTuposku mens: (C11-02, CLI-1M(60), ClIL-1, C1i{-120 u np.).

HeroanukaMu BeIOpOCOB B atMmocdepy sSBIAOTCS TPYOSI mbUICYIOBUTENEN, TPY-
OONPOBOIEL B MECTAX Pa3TPy3XH HIENbI, OTKPHITHIE CKNAIbl XPAHCHMS IUENBL.

KommaecTBO mbiy, BuIACHSIOINEHCA NPU NPOU3BOJACTBE TEXHOJIOTMYECKOH LICIHE],
(1/ron), onpenensercs no GopMyne:

Q Kom, ' T
M, = 10° (2.8)

rae: Q — pacueTHayq yacosas NpoN3BOAUTENIBHOCTL MHEBMOTPAHCIIOpTEPA, K/,
K. - cogepxxanue sy B mene, %, ([Ipunoxenue 2.2.3);

T — npoaomKuTENLHOCTE padoThl TEXHOIOTUIECKOro 000py soBaHuUsA, 4/ TOA;
M. — X0;TA9eCTBO NbLIH, BRIASTMIOMENCS MPY NPOW3BOACTBE eI, (T/TOMI).

PacuerHas 9acoBas NPOM3IROAUTEIIBHOCTE THEBMOTPAHCNOPTEPA onpeienAeTcd no
dopmyne {1]:

115 - Vorx. - yM
Q= T (2.9)

rae. VOTX. — BRIXOJ U3MENLYEHHBIX OTXOJIOB N0 rONOBOMY 0anaHCy ChipbsS U Ma-
TEpHAJIOB, M’ ILIOTHOH APEBECHHBY/TOA;

YM - cpemHas oObeMHas Macca MaTepuana, Kr/m® mioTHo# apesecuus! (TIpunoxe-
yue 2.2.6.3);

T — uncnmo gacos paboTei TeXHOIOIMIECKOTO 000pYNOBAHHUA B I'OL;

1,15 — xo3(pPuivent, yIUTHBarOIMUA HEPAaBHOMEPHOCTE 3arpy3KM TEXHONIOrHJe-
CKoro obOpyaOBaHHS.
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KonuuecTso ey, BuiOpaceiBacMoit B aTMocdepy, OlpelendeTcs 1o gopMmysiam
pazaena 2.2.1. (8 3aBUCHMOCTH OT 00ECTICUECHHOCTH MBUICYIABIHUBAIOHINMU YCTAHORB-
KaMH).

2.2.3. Ipouszroacrro ACIKI [6, 30].

B Opou3sBOACTBE HPEBECHOCTPYKEYHBIX IUIAT IPH U3TOTOBICHHMU H COPTUPOBKE
IOETBI, U3rOTOBICHUH CTPYXXKH, IpU Mexanmdeckoit obpadboTke mnut (obpeika, muiu-
¢oBaHue, packpoil) BRIACILIIOTCA OTXO/L! JPEBECHHDI, B T.9. ApeBecHas Mbulb. B mpo-
[lecCe IUPONMTKH CTPYKKH CMOJIOH, ropsyero NpecCOoBaHyA, OXJNAXKICHHUA, BhIACPKKH
IUIAT BBLACAIOTCH BpPEHHBIC [ApOTa30BO3AYLIHbIE CMECH H3 pacXxONyeMBIX CMOJIOCO-
JepXalyx MaTCpHaIoB.

KonuygecTBO BpeAHLIX BEIECTB, OOpasyroiiuxcsa IIpy MexaHudeckoil oOpabortke
IPEBECUHEB], pacCUMThIBaeTcs no ¢popMyiiaMm pasnena 2.2.1.

Komaectso cBoOoHOro dopmaneiaernaa u pesosa (Kr/d, T/7ol), NOCTYHAIOLMX
B aTMOC(EpY, CIEAYET ONPEHENATH 110 POPMYIIE:

B -0 ‘Kb
M= 100 (2.10)

rae: B — pacxon cMonsL, (KI/4, T/T01);

¢ — coaepxadue cBoOOHHOTrO (GopManpiernia ¥ QeHoNIa B COCTaBe CMOlbL, %,
(IIpunoxenue 2.2.7 - 2.2.9);

Ky — X039 duunesT NoCTyIuieHus CBOOOAHOro (popMasibAeTHAA U (PEHOIIA B aTMO-
chepy, npuHrMacTcs pasabiM — 0.4,

B atmocpepy nocryniaet 40% 0T BANOBOro KOJXMMECTBA CBOOOIHOTO hopMaibie-
riga ¥ ¢eHosa, KOTOphie PACHPEeeNsIOTC N0 ydacTKaM. PacrpeaesneHue BallOBROTO
KoJir4ecTBa (peHoia ¥ hopMasbLaeruia 1o y4acTkam:

- YY9acTOK pa3sMELICHM IJIaBHOIO KOHBEHepa n npecca — 36 Y%o;

- y4aCTOK MPHIOTOBJICHMA CBA3YIOIINX - 3,7 %;
- CKJIaj rOTOBOH IPOLYKIHAH - 0,3 %.
Htoro: 40,0%.

13 3TOTO KONMMUecTRa MOryT BHIOpachIBaTECH B aTMocdepy:

- TOYEYHLIMY NCTOYHUKAMH — 90%:;

- JIMHEHUHBIMH - 10%.

KoyimgecTBo gopManbpaeruia ¥ aMMuaka (Kr/a), rocTyrnalomux B arMocpepy 1ipu
UCHOAB30BAHUM CMOS1, CONEPXKAILMX 3TH KOMIIOHEHTHI, ONpeaeIseTcs no GopMyne:

M=B q 107 2.11D)

rae: B — pacxod ¢cMombl, X1/49;
q — YHEILHOE CoAcpXaHue (opMansieruaa WM aMMHaKa Ha 1 Kr pacxonmyeMoit
cMOoIbl (Tabnuma 2.1), r/kr.

Tabnuua 2.1.
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YaensHbIE BEIICIICHHUS 3arpASHAIONINX BEMECTB, NOCTYAIONIMX B BO3XYIIHbBIN Dac-
CEIH OT NpolLeCCcoB cKiIeuBanms cMoiamu (T/kr) [43].

—

Coznepxanne dopManbIeriaa (im

{ aMMHakKa) B cMoie, %o GopMaibaerag AMMHaK
. 03 1.2 -
L . 0,5 2,0 )
1,0 ] 4,0 1,88
12 4,81 2,1

2.2.4. Ilpousroacreo ¢ganepnr [6,30,43].

danepa upencrasiser coboil Matepman, cocTosmiuit U3 3-x uim Oo0Jiee JHCTOB
[IITOHE, CKACCHHBIX B IITOCKHH JJUCT CO B3AaUMHO-IICPICHANKYJPHBIM PaclOIOKEHU~
€M BOJIOKOH JPEBECHHBI B CMEXHBIX CNOAX (IPH HEYETHOM THCIIE JTHCTOB HINIOHA) WK
CO B3aMMHO NTapajlicIbHLIM HANpPaBICHMEM BOJIOKOH 2-X CPEJIHUX CJI0€B IIPY YETHOM
YHCle CJ10eB MIoHa. Ha Bcex 3tamax TEXHONOTHYECKOro IpoHecca HpOW3BOICTBA

¢anepsi MPOUCXOIUT BBLACCHNE 3arPA3HAIOIIUX BEIIECTB.

Tabmuma 2.2.

BriaeneHue 3arpa3Hsionimx BeEeCTB N0 TanaM TeXHOJIOrHIeCKoro

npolecca IIpOHBBO}ICTBa (axeps!

R

V4acToK ﬂpbﬂsﬂoncma (haHEPDI q ! _ 3arpA3HasoImee Bemecrm
[Ieip | PeHon | PopmManb- AMMUaK

- | ) JHETUR
Y9acToX pasgesxu pasepHOro chipbs + - - -
ancrm{ TYIIEHWA 9yPAKOB N I - | -
ancmx COPTMPOBKH MINOHA 1 -+ - - -
ancml{ [IOYHMHKH IIITOHA | D - -]
. V9acTox Gﬁpesm cmeﬂoﬁ c}aa_g_gpm | T - | R
Y3acTOK COPTUPOBKY (haHephl + - - | -
Y4acTox l;ﬁlgggn é&p}gp B + A _ - :
Y4acToxk IIPOU3BOACTBA APEBECHBIX + + + . *
CIHOMCTHIX MNACTAKOB o o N
YYACTOK CKJICHBAHMA mImHa P - -+ + |+ i
Y‘I&C'I‘O___PQIOTQ_BJIEHH& cMolr | - 1 + + _ |

[Ipy cyuike muoHa TOMOYHBIMHM ra3aMM COCTaB 3arpA3HAIOUIMX BEINECTB, BhIOpa-

ChIBacMpIX B aTMOC(PRDY, 3aBUCHT OT BHAA TOIUTHBA.

PacyeT KONM4ECTBa 3arpa3HAIONMMX BEHIECTB NP Mexanudeckol oOpaboTke mpe-

BECHIbI IPOU3BOAMTCA 110 hopMynaMm paspena 2.2.1.

OnpenesieHne BaJOBOro BLINENCHUS 3arPAIHMIOMNAX BEIECTB NP NPON3-

BOACTBE Panephl.
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Macca 3arpa3HSioOlHX BemecTB (KI/9, T/ron), nocTynatolux B atMochepy, 3aBu-
CHT OT COCTaBa CMOJIBI H COAepXKaHus B HEH cBoOOAHOTrO dopMalniberHaa U PeHoA.

B o Kb
M= 100 (2.12)

rae: B — Konm4ecTRO pacxogyeMon CMOBI (KI/4, T/Tox);

@ — coaepkaHue cBODOIHOrO dhopMaNbLICIuaa uny (peHola B COCTaBe CMOJIBI, Yo,
([Mpunoxenue 2.2.7, 2.2.8);

K¢ — x03(pPpaimenT nocTyIvicHust cBoboHoro popmansacruia win ¢gesosa B ar-
Mocepy (50% ot panoBoro xonuuecTBa CBOOOAHBIX PeHOMA U PopManbAeTUia OCTa-
eTCS B IIPOXYKLMY), TPUHUMAETCS pagHbiM — (,3.

Bo3MOXHOE paclipejieleHUE BANOBOI0 KOIMIECTBA GOPMANBACIHAIA ¥ GeHoNa 1o
UCTOYHUKAM U ydgacTkaM [6].

I{o ncTouHUKaMm:

- TO4Y9e€49HBIE UCTOYHHKU — 90%;

- JIMHe#HbIe UCTOYHUKY - 10%.

IMo yuacTkam:

- Ha xJeeBBIX Banbliax - 10%:;

- Ha CYIUWIKaX HaMa3aHHOro IIoHa ¥ ropauHx npeccax — 75%;
- OT XaMep oxaaxaenus --15%.

Bonpoc pacnpeneneHuss BHIOPOCOB MO YYaCTKAM TCXHOJOTMYECKOTO npolecca
DPOU3BOACTEA (PAaHEPHl YTOUHIETCA COTJIACHO TEXHOJOTHYECKOoH YacTH nmpoexTa (Win
10 cornacoranmo ¢ orpacaeBeiMu HHUM).

Banosoe seizencHue dopmanbicruia ¥ aMMuaka NPy KUCHOAB30BAHMM CMOJN, CO-
ASPXALIUX 3TH KOMIIOHEHTEl, MOMKHO OIIpeIe/TATE 10 YIC/AbHBIM [10Ka3aTesisM (pasaen
2.2.3).

2.2.5. MeGeibHOE NPOH3BOCTRO.

Ilpn Mexannueckon obpaboTke apeBecHHbI B IpOM3BOACTBE Mcbenn (packpoit nH-
JIOMATEpHANOB Ha 3arOTOBKH, CBEPJICHUES, CTpOranue, ¢pesepopatue, HLTHpOBaHHE H
Ap.) 00pa3yeTcs 3HAYUTENLHOE KOJMYSCTBO OTXONOB (CTPYXKKH, ONMUIIKH, JpeBecHas
meuih). Ilpy UG OBaHMM M MOJMPOBAHMM JIAKOBOI'O MOKPHITHA 00Opasyomas NhUIb
COACPXKUT JacTHIThl a0pa3svBRHOIO MarTcpHana, OTBEPIEBINMX NOAMIPHUPHLIX B HHATPO-
[eJUTIONO3HBIX JJAaKOB. YJIeHWe OTXOJOB OCYIIECTBJISETCS CHCTEMaMHM IHEB-
MOTPAHCIIOPTA ¥ aCIHMpali¥ ¢ OYHCTKOH BO3AYXA B ILUICYJIABIUBAXOHIEM 000pYyIOBa-
HUH (LMKJIOHaX, QUILTpax, ckpybbepax...). KpoMe TOro B BO3RYILUIHYIO Cpely Mora-
AAeT NEeJbIA KOMIDIEKC BEMIECTB, COACPKAMXCA B NaKOKPacOUHEIX MATepuanax, pac-
TBOPUTENAX, KIEEBHIX KOMIOZHIMAX, cMOgaxX. OCHOBHEIMH UCTOYHHUKAMH BBHIICIICHUS
3arpA3HAIONIMX BELICCTB ABISIOTCHS OKPACOYHBIC KAMEPHI, NYJILBEPU3AITMOHHLIEC Kabu-
Hbl, MaKOHAJIMBHBIC MAUIMHBI, CYIIMALHLIC KaMeEphl, CTEIUTAXK AJS XPaHCHHA TOTOBOH
NMPORYKIHH U Ipyroe obopynosanne. MCcToyHuKaMi BRIOPOCOR ra30RO3AVIIHEIX CMe-
Cel ABILIIOTCS TPYOR! BLITAKHOM BEHTIWIAIMHM W HEOPraHM3OBaHHbIe BEIOPOCH!.
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Pacyer BEIOPOCOB 3arpA3HAKINNX BENISCTB IPH MEXaHUICCKOH 00paboTke apene-
CHHBI NPOXIBOANTCH 0 dopMmyiiam pazaena 2.2.1.

Pacuer BLIOpOCOB 3arpsA3HAIOINHUX BEIUECTB B nNponeccax HaHeceHHus H 00-
JIAIOBKY HATYPaJNbHBIM H CHHTeTH9ecKMM wnoHom (Pexomennaunu I'anpon-
pesapoma) [6].

B npoiieccax HaMasky M daHepOBaHMA HATYPAJbHOIO U CHHTETHYECKOTO IINOHA
npuMeHAoTes  kapbamuaodopmanbaerugable ¢MOibl. KomyecTBo (opManbIersia
(xr/4, T/Ton), MOCTYIAKOMEro B aTMOCHEpY CIREAYET OTpeAeath Mo GopMyne:

B ¢ Ko
M= 100 (2.13)

rae: B — pacxoxn cMonsl (Kr/4, T/ron);

¢© — coaepxkague cobonuoro dopMaiapaerinia B cocrase ¢cMombl, Yo, (lipunoxe-
Hue 2.2.7, 2.2.8);

Kb —~ xoobduument nocrymieHus csobogsoro dopmansuernaa B arMocoepy,
IIpuHUMaerca paBHbM — 0,3,

B arMocdepy Beinensgerca 30% oT BAIOBOro KOJIMYECTBA CBOOQAHOTO hopMansie-
TUJa, KOTOPHIE PACIIPEACIIIOTCS 10 YIaCTKAM:

a) y4acTOK pa3MeINeHHA KJIeeHaMa3bIBaloIIUX BaNblOB ¥ TOPSHMX npeccos 25%,
13 KOTOPBIX BRIJICICHUE QOPMaIBIEIAAA pacpeneiiieTcd 0 y4acTKaM:

- Ha KJieeBhIX BajbLax — 5 %;

- Ha npeccax- 75 %;

- 13 BepxHeii 30ub) - 10 % (MuHeHHBIC UICTOYHHMKH)

0) Y9aCTOK BhIICPKKH (haHepoBaHHEIX n3gemuil — 5%.

CoctaB CMOJI, NPUMEHIEMBIX i MPOM3BOACTBA Medenw, jJaH B lIpwiIokeHHH
2.2.7,22.8,2.2.10.

Pacyer BpiOpocoRB 3arpsisHSIOMIHX BEIIECTB B Ipolecce
nponuTku (JraMuHuposauuda) oymaru (6, 10].

B npousBoacTBE NPOIMTKH OyMard nNpuMEHSIOTCA CHHTETHYCCKUE CMOMEl ¢ CO-
AepanueM ceoboaHoro hopmansierviza se dbomnee 2%.

Konuuectso Popmanbieruaa, cripona (IpH ero HAIUMYUM B cMonax) (kr/4, T/Toxm),
NOCTYIIAIOMIErO B arMochepy, onpeaeiercs 1o GopMyne:

B o K¢
M= 100 (2.14)

rae. B —pacxon wiesmero cocrasa {(pactBsopa) (Kr/a, 1/ron);

¢ — cOAepKanye CBODOHOTO popManbAETUaa B COCTaBe CMOJIBL, Yo, ONpeaenseTcs
o Hpunoxerwsm 2.2.7, 2.2 8. cTHpOna — 10 DACHOPTHHIM WITH CIPABOYHEIM JAHHBIM;

K — xoadpdmpiesT nocryruicsus cpobonsore hopManbaeruia, cTUPONa B aTMO-
chepy. K¢ — npuHHMaeTcs 1o JaHHBIM KCClIe0oBaHMit JMHAMMKH ra3oBLIACNEHUA B
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IPOMBIIUICHHBIX YCNOBMAX Ha COBPEMEHHBIX ITOTOYHBLIX JHMHUAX cOTpynsuxamMyn Wn-
cruryra raza AH YCCP (10), npuapmaeTcs paBAsM — 0, 1

bonwsimas gacte ceobouroro dopManeaeruna u crapoina (90%) ces3piBacTCA ¥ OC-
TAeTCA B IUICHKE. B oTiMgue OT 3THX NBYX KOMIIOHEHTOB, y4aCTBYHOUIMX B 0Opa3oBa-
HHH IUICHKA, JPYTHE BEINECTBa, KaK STUNALETAT ¥ KCUJIOJ, NTOJHOCTBIO YIIeTYIHBAIOT-
ci. CXeMa rasoBBIX HNOTOKOB Ha SIMHUM NMPONMTKH NEKOPATHMBHOM IUIEHKH, JUHAMHKA
rasoBblLICICHHS M COCTaBa BBHIOPOCOB OTACIOYHOro oDOPYIOBAHUS COBPEMEHHBIX ITO-
TOYHBIX JWHMH 110 NPoM3BOACTBY MebOenu npuseera B padote [10].

4. BcnoMoraresibHbIA Ma repHas Ajist IpoBeAeHHA pacyeToB

4.1. Onpenenenye OPOJOKUTENBHOCTH PabOThl TEXHOIOIMIECKOTro obopynoBa-
Huf (4/TOH)

T=N-n-t-Knm (4.1)

re: N - xonmdecTBo pabounx aHei B roay:

I — KQJMIECTBO CMEH B paboueM AHeE;

t — YHCII0 YacoB padOThl B CMEHY;

K# — ko3 paiuesT HCIOAb30BaHAA TEXHOJIOTHUSCKOTO 000pyA0BaHMA.

KoshdunmeHT UCHONB30BaHMA TEXHOJOTHUYECKOre o0opyaoBaHus (3arpys3ku
CTaHka no Bpemesuy) no panvuiM [.M.Kosopuca, A.D.I'pybbe, ucciaenosanuam « -
TIPOAPERIPOMA) OTIPEHEHACTCA:

Ku=Kl-K2-K3-K4 K5 (4.2)

rue:

K1 — nmnaHoBeI#t ko3(pduiMenT 3arpy3kd obopynosanua. [lo nanmweiM «l'unpon-
PEBOpPOMAY», IIAHOBLIH KO3(QPHUUMECHT 3arpy3kH O0OpYNOBaHMA HAXOOUTICA B Mpele-
nax 0,7-0,85;

K2 -- xoaqduument ucnons3oBanda padouero speMeHd. IIpH BOCEMHYACOBOM
paboaem ane 3¢dexTuBHuIi poup pabodero BpeMeHu paseH 420 MUHYT B CMEHY, WK
0,875 moMunanpHoro Qonna pabogero ppemery, pasHoro 480 muuyt. Ilosromy K2
IPUHKUMAIOT paBHbIM 0,875;

K3 —~ xod¢p¢uimieHT, yauThIBaIOIMA pacxo padodero BpeMeHd Ha CMEHY HHCT-
pYMEHTa, HaCTpOKY M TeXHH4YECKoe obciyxuBanue obopynosanus. s pasnuyHOro
aepesoodbpadbaTeiBaromiero obopynosanus oH konebsiercs ot 0,78-0,92, B cpeaneM
pekoMengyeTca mpuaumats K3 pasubiM 0,9;

K4 - xo3ddmment, yaursiraroiiui notepu pabouero BpeMeHd Ha peMoHT 000-
pynOBaHusA, pexkoMernnyercs npummMarbk 0,9-0,95 (A.2.I'pybbe «OCHOBBI pacyeToOB
3JIEMEHTOB NPHBOJA JiepeBooOpabarsIBaroiiX cTaHkoBY. M., «JlecHas nmpoMeilLieH-
HOCTBY, 1969r1.);

K5 - k03¢ puuvenT, yUHTHIBAIOMNN BHYTPHCMCHHBIC IIOTEPH pabovyero BpeMeHH
Ha NPOU3BOJACTBEHHEIC HENMONAIKY, PEKOMEHIYETCH NPHHUMATE pasHbIME 0,8-0,85.

Bcee yxazannpie KO3(p(QHMIMEHTR! YTOYHAIOTCA ¢ TEXHOJIOTOM Nipe AIPHATHSL.
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4.2. Onpefesiende CKOpPOCTH ra3os (W) Ha BRIXOAE M3 YCTb% OPraBM30BaHHOTO KC-
TOYHHKA BBRIOpOCA 3arpM3HAIONIUX BEIECTR B atMocdepy mpor3roautTca no dopMyie:

V
W= S M/C (4.3)

rme: W — CKOpOCTB ra3oB Ha BEIX0JE, M/C;
V — obbeMHRII pacxo ra3os, M /C;

S — MIOMAME CEUSHUA YCThA, M .

15t KpyTIIOTO YCThA:
S= nD’/4, ™ (4.4)

rae. D - nHaMeTp yCThi, M.

OOBeMHBIH pacxoa ra3oB MOXKET OBITH ONpefesieH B COOTBETCTBUH C IIPOM3BOIH-

TEJILHOCTHIO BEHTUIATOPA PAacCMATPHUBACMOM CUCTEMEI.
4.3. Ompenenenue obmeit 3p¢eKTUBHOCTH NbLICYIABIMBAIOMIEre 000pYHOBAHUS

NPH HECKOJIBLKHX CTYIMEHAX OYHCTKH, HOJI.efl.
noom. = 1- (I-n1) - (1-12) - (1-n3) (4.5)
rue: nl, N2, 13 — 3 PeKTHBHOCTD KAXA0H CTYIEHU OIUCTKH (TOI1.€]).

Ilpumevanue:
1. 3amBUIEHHOCTE BO3AyXa Ha BeIOpoOce B armocdepy 1) MBUIHA OT NPONESCCOB Je-

peBoobpaboTku He HONKHA NpeBbmaTh 60-100 mr/m’. TI03TOMY yXC ApH BXOIHOH
3aNBUICHHOCTH OKOJIO 4-X I/M° CTENEHb OYUCTKH BO3ayXa J0mKHA ObiTh Oonee 97%.

2. OnpenencHue KOJIHMYECTBA BBLACIBIIOIICrOCA 3arpa3HMIOINEro BelecTsa py pa-
boTe TexHONOrU4eckoro obopyaoRaHMS NO HM3BECTHOH HavanpHOl KOHIIEHTPALMH

3ArPASHSIOMErO BeLieCTBA.
Onpenenexdye IPORIBOTUTCA IO QOPMYIIaM:

T-V-CH
M1 =  10° /1oL (4.6)

*- Ilpy MHCTpYMEHTANBHBIX 3aMepax 00beMuEBIH pacxox Bo3myxa (OTXOXMero rasa)
DPUBOAMTCH K HOPMAILHBLIM YCIOBHAM 110 dhopmyiie:

273- Nt -P
Ve = (273+t) -760 M/ 4.7

roe: Vt - 00beMHBIH pacxoi OTXOMALIETO ra3a npy paboueli TeMmuepaType, M /4;
P - paboyee nagnenue npu ot6ope npodsl, MM.pT.CT. ;
t — TeMIIepaTypa OTXOIAMIEro rasa, "C.
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IIprioxeHua K COOTBETCTBYIOILIUM NOAPA3ZE/IAM
pasaena 2.

«KonuuecTBeHHBIA ¥ KaueCTBEHHBIH cOCTAR BLIGPOCOR 3arpaA3HAIOMINX BeHIecTB
B ATMOChEPHLIA BO3AYX OT OCHOBHLIX TEXHOJIOHYECKHX RPOLECCOBY
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KxpOMOK MeOeapHbIX aToB MOK-2 [Teins 0,0002 0,130 1300* OT CTaHKa

JIHHHH KaTHOpoBaHns M IIH(OBAHMS 3ar0TO-

Box MebenpHnx mmros MKIiH-1.

Cranok | mnndosanbHas neuta (xkannbposune). | Ik 0,7 * _ obuee
Cranok [l unadoanpHas nenta (undosanue) | Ileuts 0,3 e

AP




- 2 s 4 T s T e

TMosnyasroMaryaeckas JIMHUA WIU(POBAHMA B nmiuuMo BXOAAT CTaHKH, MMEIOIIME acNMpPallAOHHBIE YCTPOHCTBA:
ruiactett medenbHbix wMToB MIIII-3 HIJITIC-9- (1 urr), (HUITC-10 (1wr.)

JICI1 » IpOM3BOACTBO UEMEHTHO-CTPYKEUHBIX INTHT  (MaTepHa/Ibi HHCTHTYTA «I'nupoapesnpom», mugp 614,
Bomyck Y1, vacrs I

JIunus pacnpenenenus celpoit crpyxku J1JIC cliebl Crenpl 4749% * - 0B1ee
(xouBeer OT JIHHKH
VCTpOHACTRBO PacceHBalOILEE [UIA CTPYKKH 0,360 3000* m

TTPD-2 (pacceHBalOINe BajibLibl)

JIunug KOHAEHIHONHPOBaHHUA U o0pE3KH Ape- [Tbinb 0,400
BecHO-CTpY)euHbIX anut JJIKO-100. Cranok

JIuHHA 19 HETIPEPBIBHOM I0AYH MBUTH } 2.700
cTpyxkku B cmecutens JJIC-1

Jluuus pacnpesesieHus cTpyxku JJIP-1, CJIC b | Crnespi 113,6%
TEYKa

Craduys YUCTKH NIOANOHOB 1LETKH NI LEMEHTHOTO - 500,000 17572
KaMHA

Ctanox $HopMaTHbIH, KPYTH aMa3sHbIe OTPe3- MbUTL HEMEHTHOIO
HBIC KaMHI

OT JIHHHUA

¥ . o0mee
OT JINHUHU

7600*

9000* * - obuee

OT JIMHUMU
¥ - 00uIee
OT JIMHUHU
- -

80,000 | 4000% | *-obuee
* OT CTAHKa

1
-
D
L€

Cnennl

BaloLlEE
BHYTPH CTOPOH TPAHCTIOPTEPHOH JCHTH OT JIUHHK

3oHa 0O4UCTKK ODOKOBBIX JIEHT TpaHCHoOpTEpa 3,750

20,300
30Ha Haj( nepBbIM GYHKEPOM 30,000




NI

o R ;
erpoioe o

Toadcnoprep € eOKoBLLA

Hpobuixa:
ACITMPALIMOKBHBIE OTBEPCTHUS

30HT

Crauxy dopMmaTHbie A 00pabOTKH IIKTOB
$-2M, L{D-2 (dpesa, nuna)

CTaHoK ycoBOUHbIH, AucKkoBas (pe3a. JInHuA

KJIeMBaHUs AUCTOB HroHa Ha « Y C» JIVC-1,

CTaHOK YCOBOYHBIH JBYXCTOPOHHHUH (U2,

bpesa)

Jlunus dpopmaTtHoi 0bpesku daueppl JIQO-27

Cranok pridOBasbHbII [IMPOKONCHTHBIH ¢

xouseiepHoi nojayent 2HLIKA

3 | 4 T 5
R B N
E— —

Ioinn
IIsin

MpousBoacTeo paHepsl
mMarepualibl HHCTHTYTa «[nupoapesnpomy, inndp 614, Buinyek YIL, yacts IY

ITeub
|

[§1584))

Hsb

Ctauox NUTH(QOBAIBHBIHA IIHPOKOJEHTHBIH C
HWKHHM PacliOIOAECHUEM LTMGOBATLHBIX ar-

peratoB 2 LIKH

Cranok KanubpoBOYHO-1LIHDOBALHBIN
JAKHUI-] |
Cragoxk xanubposounsiit JAKI1I-3
Cranox kanr6posouHbiii JIKI1-6
JInnwst wmdosanus $anepsr JILID-14

[IbLJ1b

Ibljib
nbLIb

HlmidosanbHas neine

0,016

1 0,008

0,012

20,000
20,000

- 10,400 D888*

3,200

I' 3200*

| IHnudosanbhas MeIIL

0,400

1,600

. il

| 1,800

*

7,800 2040*
260,000 | 34000

34000*

1040,000 | 24869*

1170,000 | 67517

260,000

0,900

585,000 45849*

B nMHEIO BXOAAT CTAHKY, UMEIOIIVE aCTIMPALIMOHHbLE YCTpOUCTBa:
2IAKA -1 wr., 21HnKH -1 1w,

AP
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IIpou3aBoacTBO 6pyémoabli H Apyrux aetajieit mebenn (MaTteprnajbl MHCTHTYTa «'HnpogpeBrpom», wimgp 614, Buinyck |
YII, yacte Y)

Cranox KpyriomuibHei [JA-2A (nuna) 13010 32,500

CTaHOK IIPUPE3HON C ryCEHUYHOM nofavei TTeLms 0,015 9,7500 -
TC-4-2

CraHok npupesHoit opsonmibHeti LIAK-4-3 | IMeuip_ 0,015 9,7500
Cranok npupestion narurnsasiil LJIK-5-2 §35 L 0,05
CTanoK PAPE3HOA ecATATANBHbE LIMP-2 | Tlbiib 0,05
CTaHOK TOPLOBOYHLIM ¢ asTrononauei LIT1A-2 | 113813 0,0115 7,475 840

CTaHOK TOPLHOBOYHBIN C NPSIMOTHHEHHBIM pPac- | TIsute 0,0115 7,475 633 )
rosoxkenveM cynopra 1{I11A-40

CTAaHOK JIEHTOYHOTIUIbLHBIN CTOJIAPHEIN [In1nE 0,029 18,850 435

JIC-40-01 muna

i il * e iy

CTaHOK JICHTOYHONWTbHbIF CTOJIAPHbIN [Tbitb 0,029 18,850 1272
JIC-80-6 muna

Cranok (pe3epHbI OAHOWNUHACTEHBIN Cpel-

HU ¢ MeXaHM4ECKo#i nogauey a1 npaMosIu- Ipine 0,004 2,600 _
vHetinoit oOpadotku OCA, GCA-1
Ctanok dpe3epHbIi OHHOMIMHUHAEHLHBIN ¢ K- | ITpuib 0,004 2,600

Hope3Ho# kapeTkoii: ¢pesa PCLU-I, PCIL-IT
CraHok (pe3epHbiii KapycenbHbiit O 1K-2 [TbLn 0,004 | 2,600 1000 |

Ctanox (pesepHbIi mauoBaNbHbIA Kapy- 0,0096 6,240 2000* *-0b11ee
ceNbHniil crienmanusnpopadueiil @1K-2A OT CTauka

CTaHOK CBEPIMIbHbBIH MHOTOLTMHAETLHEIH '0-
ITeinn 0,0008 0,520 1000 l

PU3OHTANILHO-BEPTHKAIBHBIH C 3arPy30YHO-pas-
noticteom CI'BII-1A (CI'TIB-1 B




CTaHoK CBepmIbHLIN nasopansHelil CBIIT -2,
CBIII'-2B HI:IJII: 0,005 3,250 950
CI'BII-3 0,005 3,250 513

i saomst cyaon CB CAZ,CBCA [ Mwme 100015 _[0975  [s00 |
CTanoxK qe'rmpexc'ropouuuﬁ CTpOI"aHbe[H
Cl6-1A ,
C10-3 | [Ieinn , :
C26-2M [Ten 37,700
CranoK §yrosanbHblii OQHOCTOPOHHUH CD4-1, 26 000 1500
CraHok (pyroBaibHeiif ¢ pyuH, nogadei CP-6, 19,500 1320, - AUTS K-
C®é-1, zloro CTaH-
CPKo6-1,
CI'®3-3 - 1764
CraHOK (yroBanbHblH C py4HOH NOJAUCH - 1764
Cl16-4A OT CTaHK2
C16-2A | OT cTanka
MHOTOLLINHHAEBHbIHA LLATOPE3HBIH [OyaBTo- 4.160 756
mat HIIX-2
CraHoK WUNOpE3HbIN A1 SIIWTHOTO [IMIIa 0,0064 4 160 |
e _ --—
CrtaHoK IMHNOPE3HEIH IS SIHIHOrO NMPAMOTo 0,007 4,550 1 1607,
muna 1ITTA-40, IHTTK-40 1270 -

*.0b1imee
OT CTaHKa




5 16

11010-4 Nblb 0,020 | 13,000 2016* *-ob1ee
11H016-4 0,027 17,550 OT CTaHKA

[IbLb

CraHoK ¢ asToMarnyeckolt nogauei I1010-A 0,020 13,600

CranoK ¢ KouBeliepHoi nonaueit 11015-A-1 0,027 17,550 3332*
= —_

CTaHOK ORHOCTOPOHHHI wunopesHbiil 110-6 0,020 13,000 5735 | — «—

CTaHOK IBYXCTOPOHHU WHIIOPE3HBIM
| 1LJE-12
1Ua-10
Hig-15
1Iymope3nslll paMHBIH ZBYXCTOPOHHHH

7200
o A
CTaHOK [IBYXCTOPOHHAMH UIMITOPE3HbIMH ABLTG 9,100

anprqaeid H21TIA-2 -

Cranox kpyrnonanoussiit: KITA-20, E
38,5

KITA-20-1,

KT1A-50,

KI1A-50-1

CTaHOK TIOCKOLUTH(OBAILHbI ¢ KOHBEHepHOH! 74,88 11304

noaa4eit Tpexwwmdapossii Wn31{12-2 --
CTaHOK LUTHGOBANBHbIN IHPOKOTEHTOYHbI 45,500 5087

HInKé6, HInK8§ -
CraHOK LIeNBOJ0N0eXHBIH ¢ aBTOnoaaqei 4,225

JLIA-4

CTaHOK LIMIOpE3Hbli paMHbI 0JHOCTOPORHHH

18,200

CraHox mugosaibHbii ¢ auckamy 1 600uHOMH:
b-5 0,00768

4,992
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]
111n/1b-4
CTaHOK 14 IPOMEXYTOYHOro WrH(poBaHHA
NAKOKPACOYHBIX noxpeiTHi 1LIn-2B

IpineoOpa3zoBanye NpU Mexaundeckoii 06nadoTke ApeBecHBbLI (Xr/yac

KpyrnonwibHbl€ CTaHKH.

T30 4
[{Kb-4, 1IM -2

112K12

LHA-2

IOK-4

MP-1

VHUBEPCANILHBIN KpYIJIONUILHBIN Y6
YuupepcaJIbHbIN JMOITHIBHBINA Y]I

DyrosaNnbHBIE ¢ MEXAHNUYECKOH NMOJayen:
CDA-6

CP-3

CK-15, Cl16-4, C16-5

C2-P6, C2P8

C2P12

C2P16

dpesepnnie OJI, PIIA, PCL-1
DA-4

®1K

B®DK-2

CP-6

CP-12

ITBLUTH
[IbiJIb

[1blJ1b
ITIblJ1b
I1blilb
IIblJIb
IbLIb
I1bLI b

IblJib
LB

MbLJIb
[1bli1b
I1bLJIb
HbLIb
HbL1b
IblJb

IIbinn
[Ib118
[viib
[Io16
[ip1b
I1e11b

0,0064
0,005

4
4,160
1,000

15,700
15,800
11,800
39,700
28,100
61,200
8,400

6,300

47,600

| 24,200
77,700
112,000
122,500
139,000
4.8

8.8

4.4

5,4
61,2
83,7

2200
707

2520
860

1500

1900

1900

2500
3100

900
1350

400
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CP-18 [Te1ns 125,000 |
Cr-30, C-26 8% ¢ ) 150,000
JleHTOYHONMIILHEIE:!
J10-80 IIpInp 9.800 1150
JI]1-140 JES1;0 83,500 2500
JIC-80-1, J1C-40-1 He11b 12,000
CaepaunbHbie U HONOEXKHbIE CTAHKH: |
CBIIA [IbL1b 1,500 .
ZH, 125]1 [To1n 6,000
IUA-2 [1biJIb - o 4,800
Tokapusiit IE61M, IA6]B | nbub 16,000 ]

HinndosanbHEIE:

1inAb MbL1b 3.100
LnHC IBLIb 2,700
L1nCJl1 [bLi1h | 1,700
L2/ [BLTH 3,800
11In31%-2 [bib 26.500
IHn31113-3 13154) 19 | 45,600

N3 «KaTanora ycTaHoOBOYHLIX YepPTeNeH ¥ TeXHHYECKHX xapam'repm:'mlc OCHOBHOT'O 000PYAOBAHHMS 110 NPOH3BOACTBAM
mebenn», M., «I'unpoapesnpom», 1989,

JInnus packpos obnunosouHsIX T MPJI-1 0,0492 31 ,98 14100 |

KpyrnonunbHbiit cradok L{PJ1-20 nns packpos m:.mb 0,008 77 50

TVTUT U JIACTOBLIX MATCPHANOB

KoMIuiekc aBTOMaTH3NPOBAHRRIMN sl OOJIMIIOBEI-
BaHMS IUIacTedi IMHTOBBIX AcTaneii mebesu Ha Oase

pecca yowiem 6300 kH AKJIA 4938 A.0,]




<4 I B 2 [ 3 [ & Ts

JIuuusa o6paborkd 4 ¢aHepoBaHHA KPOMOK Me-

fennunrx mproB MOK-3: II6LTE 0,160 17433
MOK 3.01 [BUIE 1 0,112
MOQOK 3.02 NLINE 0,048
o 0083 | 53,95
CTaHoK OJHOCTOPOHHHIN (PYroBajbHbIH BTG ) 10,03 19,500 1500
C® 4-1A (HOXXeBOH Bau1) L 3 '
| CraHok ¢yrosansHeii OXHOCTOPOHHUHT b1k | 0,04-3 T 27,956 B 1600
C(Dﬁ-lA, ppe3a - L

CraHok pepesooOpadarsiBatOLHit KOMOMHMPO- | TBUIL | (0,043 27,950 11083

sanubiii KCM-1A (HOXEBOji Bai)
CTaHOKX BEpPTHKANbHBIN CBEPNIILHO-
nasoBajibHbIN ¢ MeXxaHwieckod nojayeid CBA-3 | mpuip | 0,00312 | 2,028 400
Komnaekc 000pya0BaHus Ansg 00/MMLIOBbIBAHHS
nnacted WUTOBBIX NeTtaneil Medbenn Ha Oase

npecca ycunuem 10000KH AK/ 4940-1 (ans
06nUUOBBIBAHKA AeTaned Mebenu CTOPTaHbIM,

Il

7200

TYIEHBIM ¥ CHHTETHUECKMM IINOHOM).CTAaHOK | ObLjb 0,00015
MIUTI-3 (meTkn)
CTtaHoK arperaTHbi# OQHOCTOPOHHUI 0BaHLO-
BRIBAHMA KpoMOK MebenbHbiX muros MOK 4.10 |
lImgosanbhas ronoska ML 0,0018 | 1,170 2239
| CBEPJIO, HOX, KA IIbIE | 0,043 27,950 11083

CTaHoK arperaTHbii O,EIHOCTGIJOHHHH o0nuuo- |
BbIBaHMA KpoMok MebenpHbIX muToB MOK 4.20 | nbuis 0,0016 1,040 848




ot

CTaHOK OJHOCTOPOHHUI /I 0OHMIIOBLIBAHMS
PSAMOJIUHERHEIX KPOMOK LIMTOB PEHKON [IBLIE
MOK-6

CtaHOK LUTHGOBAIbHBIH JIEHTOUHBINA C PYUHBIM
nepeMenieHneM ctosa y yTioxka LLJITIC-6 [1b1J1b
JInnus popmaTHON 00pabOTKH 1 00NULIOBEIBA-
HHUA KPOMOK € MUKPOITPOLIECCOPHBIM YIipaBjie- | NbUIb
HueM MPK-4 |
JInHMA 0OpEe3KH KPOMOK MEOE/IBHBIX MHMTOB
M®O-1] 9199714

3 4
0,00062 | 0,403
| 0,028 18.200
0300 | 195.000

0,100 l 65,000

3087

3000

22788

14130
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[Ipunoxerue 2.2.2

JAucnepcHbIN COCTAB NBLIM, 00pasylomeiicss OpH OCHOBHBIX HPOIEccax
MeXaHn4YecKo o0paboTkH ApeBecunnl [6]

TexHOIOrAUESCKUH [IpoLece CojiepaHue NLUIH, B % OPU e€ JUCIIEPCHOM COCTABE: MKM
200-100 100-75 73-53 53-40 40

- LT .

28

o

SHYIESFN
I

10075
w3
oesspomi x
CaepiieHHeE 4,5 2,5
' ; > (R
P

7.5

Mpumenanue: [Jannsie NPULONCEHUR QOAACHbL UCNORBIVBAMBCA C YHEMOM ENANCHOCHIY, HANPaBneHun o6pabomku u nopoo
Opesecunsi, ckopocmu obpabomiu u opy2ux gpaxmopos

Niandosanue



[Ipunoxxenne 2.2.3.

Copepxanne (Ko, %) nbliy B 0TX042X NPH Pa3RIHLIX TEXHONOIHYECKHX nponeccax
oOpabdoTkm aApenecnabl [6]
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[Tpunoxenne 2.2 4,

PexoMeHayeMble CKOPOCTH TEYEHMAS BO3YHIHONO MOTOKA
1S nepeMelieHnn u3MelibudeHHOH ApeBecHnbl [19]

' BecoBag  KOH-
UEHTpalus ad-

CKOpPOCTH ABMXKEHHSA BO3-
OYIIHOTO NOTOKa, M/C

TaHCOPTUPYEMBIN MaTepuan [Tpumeganne

MusumalibHbIe 3HAYCHUS

CKOPOCTH BO3HYIHHOT'O
NOTOKa

CooTBETCTBYIOT TPYOO-
60-70%, nosyycHHas Ha JHCKOBOH 25-38 t 1,5-5 MPOBOIAM MalIbIX AHaMeT-
mamune MPH-10 POB 1PY ABIDKEHHUY N0 HIM
A3POCMECEN HUBKUX KOH-
LEHTPALUH

T s
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Ipunoxenue 2.2.5
XapaKTEepHCTHKA NbLICY/IaBIABAIONIEro 000pyaoBanus,

NpHMEHAEMOT0 B 1epeBoo0padaThIiBalOIed NPOMBIMIIEHHOCTH [1,6,25 31]

R b . ma m e U F T il e il ” e -yferer—vils

Tﬂ il e

" Shber- B
HaumeHopatne nuine- Tt dnm -rug)r?oc = Criocol Opranusauna, paspabateisaio- |
yaaBJHBaloliero obopy- MADK — OUUCTKH LUAsT YEPTENH MBLIEYAABAH- Mpumeranne
| HOBAHKA P | - | Baowero 000pynoBaHus
j
I I
[{uxsion -90 HHCTHT}’T «I'unpon-

neBy, r.Jlesuarpan

L{uxon ¢ 0OpaTHEIM Cyxoif IoCyapCTBEHHBIH TPO-
KOHYCOM eKTHbIA HHCTUTYT «l OC-
XUMSIPOEKT», I MOocKBa
[{uxnon HUMOT'A3 MH-11 CyXoi HNactutyt «IIpoext- PexoMenpoBaHhl 1is
[IPOMBEHTHISILUSA OYHCTKHU BO3AYXA OT
r.Mockga rpyOBIX $paxigait nsim.
ITH-15 93 CYXOMH t HacturyT «I 'nnporazo- LIuxnons! Tana HH-15
l ouncTkan, r.Mockea U3roTaBIuBaIOTCS:
r.TonesTn, Kyi0Onimes-
cKOH 00a., Ipeanpuarue
. YP-65/16
[{uxnon CHUOT 70 CYXOH HiucturyT oxpausl Tpyda | lpumeHeHue orpatu-

r.CBepLI0BCK

YeHHO M3-3a CIOKHOCTH
usrotopienus. s ouu-
CTKM CYXOM HECIunalo-
LICHCH BONOKHHCTOM
NbLIA.




[{uxnonnt VII AT 99 yxoﬁ Paapaﬁmaum ¥ UCChe- ['vinpoapepnpomMom pai-
npeaHa3Ha4yeH nosanb! JITA uM. paborana pabouas g0-
L1 HECIH~ C.M.Kuposa KyMeHTauma Ha 15 tuno-
[1}01IMXCS Tbl- pPasMeEpoB ITHX LUKIIO~

| JieH, a TaxKe HOB. [Ipumensiorca npu

CMECEeH nblnei HaYaJtbHOM TIbIIECOAE-
C OOUJIKAMY U AKauud Beiwe 1000 Mm%,
CTpYXKaMH M’ TTonpo6Ho B MaTe-

pranax I unpoapenupo-
Ma «Y3Jibt ¥4 HOpMAaIH
CHUCTEM ITHEBMOTpACTIOP-
Ta IpeBECHbIX OTXOHOB
| ‘ I OpEeANPHUATHK 110

| IPOU3BOACTBY Mebenu,

| ¢arepsr, ICID sein.i,
i LIMKIIOHE], 9acThl.

Iuxon CyxoH anaoun- | PaszpaboTaHbl UHXKEHED- CenapaunoHHas Xxapak-
CTKH TEXHOJOTH- | HO-CTPOMTE/IbHBIM HH- TEPUCTHKA LHUKIIOHOB
YECKUX BRIODO- crutyroM PUCH, PHUCH
COB OT BCEX BU- r.PocroB-Ha-J{oHY. A H.Anexcauapos,
IOB BOTOKHMC- | Pabouue ueprexn pas- I".® Kozopuc «I1Hes-
TOM ¥ cimnat0- | paGotansl [vnpapes- MOTPAHCTIOPT H MbLIE-
ieiics msum (0T- | POMOM. Y1aBIHBAIOIIHE COOPY-
XONOB NOMpOBa- XEHMA Ha 1/0 Mpeanpu-
HISE IAKOBDBIX ATHAXR, CIPABOYHUK,
TIOKPBITHH C [IpH-~ | M., JlecHas npombiil-

MEHEHHEM T1acT JEHHOCTL, 1988, 51 ¢
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5
[ unpoapeBHpoOM,
r.Mocksa. «Y3i1bi 4
HOpMAJIH CUCTEM ITHEB-
MOTPACIOpTa APEBECHBIX
OTXOA0B JJist NIPEATIPH-
ATHH 110 NPOU3BOACTBY
mebenu, ¢padepst, JCIH»

BbIN. 1, LIKIOHbI, 4acThl.

(HuknoHs: TANOB K,
YCI1-38, VI

I'unpoapesnpom,

| T.Mockaa

Huctutyt «JIMOT»,
JlenuHrpan

| Mo AadHbsiM JITA:

6

| PexoMerIyeTcs IIpHME-

HATh KaK pasrpy3uTeiy B
CHCTEMax acimpanyi,
YAAIOIIMX U3MeabYeH-
HbIE OTXO/b!, HE COAEp-
xatue neuts, 1o pan-
HeiM JITA ym. C.M. Kn-
posa (50) dpakimouuas |
3QPeKTUBHOCTL OCaK- |
IEHWA NbLIY UMKIOHAMH

Menee 75 MM - 0. 45
75-100 MM - 0,58
100-150 MM - 0,65
150-200 mMm - 0,80

I nnipoapeBipoM,
r.MOCKBa

Opakunonsas 3¢ gex-
TUBHOCTH OCAKACHUA
TIbLTH LIMKJIOHAMH,
Menee 75 MM - 0,48
75-100 mmM - 0,60
100-150 mmMm - 0,65
150-200 mMm - 0,75



[{uks0H ¢ BOASHOM JIMOT 90-98 MOKPbIH «'nnpoapery,
[UIEHKOH [IBII] r. Jleamurpan
WHCTUTYT OXpaHbl TpyZa | [Ins yiaBnuBaHus Me-

r.JIeHuHrpan TATMYECKON ¥ nuindo-
BANLHON IMBITH

I1esteocanuTeIbHbIE 40-50 ,D:J'IH NPEAOTBPaLLICHHS
KaMEpPbI BTOPHUHOIC VHOCA YACTHIL
M3 Kamep, CKOPOCTb raso-
BOTO TMOTOKA HE A0DKHA

B NPEBILIATE 2-3 M/C
. [uxnoun VII-38 VI1i-38 02-96 CyxoH YeranasmmBarOTCs i1

VIaB/IMBaHUA  MEJIKOIUC-
MEPCHO L (1py
wvposarwmy it JACTI
Ha KamMOpoBOYHO-LLmM(O-
BALHBIX CTaHKaX, ILMQO-
BAJIBHBIX 7I/0 CTAHKAXx).

arperatsl THIA: A32]2

99 CYXOH I10 «I"azoouucTKay ¥I3roTaBnuBaoTes
(PUILTPb! PYKABHEIE ” | 152101, n.Cemubpartoso,
Apocnaeckoit o6,
IloapoOnaa undopma-
- uus: Karanor «a3o00yn-
CTHOE 000OpYAOBaHUEY,
| LIMHTHUX umuedre-
Mmaiiy, M., 1988.




QuabTp ®PKH 99 9
Hblneynanmen; 00
MOKpOI'O THITA MOJie-

au 2400

[1pineyiaBuTENb TIBM3CA 99
BEHTHIAHHOHHBIN (npon3. No BO3-

nyxy 3000 |
mokpelii Tuna I1BM: }3) ’ [TBMSCA
(npou3. no Bo3-
nyxy 5000 ™'
/q) TIBMI10OCA
(nipon3. NG BO3-
RYXY 10000
M°/4)

| TIBM20CA
(npowz. Tlo Bo3-
AYXY 20000
M 1Y)
NBM40CA
(npous. 1o
pozayxy 40000
M/u) ¥ T.A

MOKpPBIH

HHUHOT a3

JUg yaBiuBanusa Mei-
KOJHMCIEePCHBIX Hearpec-
CHUBHBIX 3/1eKTp0o0Opa-
3YIOLUXCS ¥ B3PbIBO-
OTAaCHBIX TIBLIEH C MeH-

AHHBLIM pa3MEepPOM YaCTHIL
3.5 MKM.

KE)HCTP}/KLIHJI BHIIO
«COH3HAYTUTHTITPOM

KOHCfp}’lEuPLH
HHWWnpomM3aanui

| BO3IYXY 30 M° /u.

L

Il OMMCTKH BO3IYXA OT
MenkoaucnepcHoOn nbi-
JIH, MaKCUMasnbHas Ipo-
H3BOJMTENBHOCTE 110

Harorasnusaiorcd no npo-
EKTHOM JOKYMEHTAlL MM Ha

| TUIOBBIE KOHCTPYKLMHK

M3neng 1 y3Jibl CepUi

| 5.904-8 (I1 BMCA) u

5.904-23 (11 BMKB), pac-
[POCTPAHAECMOM LEHTPaNL-
HbIM HHCTUTYTOM THIICBO-
[0 NPOEKTHPOBAHMS
(IIU'TT]). Ilpumensiorcs
JANSK YIaBlINBaHMAA TILLICH
BCEX BHIOB, B T.4. B3pPHIBO-
OTNaCHBIX, 33 NCKIIIOYCHHUEM
neLAEH, CnocobHeIX 00pa3o-
BEIBATH NNPOMHEIE OTA0XKE-
HUS




I'uapoOUIBTPEIL:

YeraHoBKa Kataiy-
TUYECKOID DOXUTa-
HUS

dopcy-
HOYHbIC
KacKaaHbIe
0apbo-
TAXKHO-

BHXPEBBIE

87-94 MOKDBIH
85-92 MOKPbI i
90-92 MOKPBIH

| 4r
95-98

1.2¢dexruBnocts (%)
arnapaToB MO OYHCTKE
OT ra3000pa3HLIX CO-
CTaBJIACT 10 TUAPO-
bunLTPaM:
QopcyHo4YHBIE 5-35
KackaaHele  20-40%*
Oapboraxuo- 40-50*
BUXPEBBIE

* - IPOLICHT NPHHUMA-
eTcs npy padoTe no npi-
MOTOYHOM cucTeME (B
POTOYHOH BOIE).

2.B ruapodunstpax
y/1aBJIUBAETCH JIeTyyas
YacTh M3 a3p030J1a Kpac-
Kd OTNIAJar0UILro Ha
FTAOPOPUIBTP.

3. s KOHKpETHOrO TH-
f1a OKpacounoro ofo-
PyLOBaHUA IPHUHUMA-
IOTCA MACNIOPTHLIE UNK
IKCIUTYaTALMOHHbIE NaH-
HblE.




[Ipunoxxenue 2.2.6

Benmomorare/ibHbLIA MaTepnaj AN NPDOBEACHHS pacdeToB BbIOPOCOB 3a-
CPAIHAIOMNX BEHIECTB
OT AepeBootpadaThiBAKOLUEro NPOU3BOJACTBA

a). Ilepecuem obvemos Opegecrvix omxooos [46]

ITepecueT 00BEMOR IPEBECHBIX OTXOJOB M3 CKIANOYHON WM HacChiIHOU MeEphl B
IUTOTHYIO.

Paznuuseie BUAB! OTXOXOB HPEBECHHBI, COOpAHHbIC H YIOXKECHHbBIE B ONpeaeieHHOM
AOPAJKE, 3aHMMAIOT O0NbMOA 00beM 1O CpaBHEHMIO C 00BEMOM, KOTOPbHIN 3TH KE OT-
XO/bI 3aHUMANH B ILIOTHOW Macce.

OTHOIIEHHE CKNAJOYHON [UIOTHOCTH APEBECHBIX OTXONOB K TUIOTHOCTH APECBECHHSI
(IIp¥ OJTHOM U TOM K€ BIAXKHOCTH) Ha3bIiBaeTCAd KOIDGMMIMEHTOM 3anoaHeHus radapur-
HOro ob6neMa wiu xo3QpPuuueHToM noaHoapeBecHocTH. KoadduimenT nonHoapeBec-
noctu (Kv), npueened B Tabnuiie 2.2.6.1.

Ob0beM gpeBeCHBIX OTXOMOB B IDIOTHOM Macce, M°  ONPEAEILIOT 110 popMyJie:
Vo = Vexi. o K

rae. Veki. - 00beM OTXOA0R, U3IMEPEHHBIX B CKIIAA0YHOM Mepe;
VL. - o6beM OTXONOB, U3MEPEHHBIX B TIOTHOH Macce.

Tabnmia 2.2.6.1.

Ob6beMHas Macca M NOJHOAPEBECHOCTh H3IMENbYEeHHAIX
ApeBecHLIX MaTepualios [1,46)

. S —
O6nemHan Koadpdunuenur
HarnMeHnoBaHME JpeBeCHBIX
BiaasKHOCTh

Macca, Kr/Hac. | NMoJIHOApeBecHo-
MaTEepHaJIoB | 3
. _ _ __ M <TH, K
1I{ena TexHosIOrNYecKas 70 260
| XBOWHBIX NOPOJA 100 300 0,4
120 360

150-200 0,25
80-120

110-150
80-120

nycxé B ITPOU3BOLCTBO
HCII or crankos tema AC

CTpyXKa B IPOM3BOACTBO
JCIT ot cranuxos THna J[C-5
n J1C-7

To xe, usMenbYeHHaA B
MeThHHLIAX

MuKpoCcTpyXKa |
JIpEBECHOE BOJIOKHO, CYX0€ -
TTBUTS ILTHOBATbHA* o

130-140
30-120




O6rneMAan Ko3@ppunueHt
BaaxuocTs | Macca, KI/Hac. | NOMHORPEBECHO-
M’ ¢, K
0,2

HanMeHOBaHHE APEeBECHBIX

MaTEPHAJIOB

18
10

80 150-200 0,22
4 100-120

CTpyXKa CTaHOTHasA - OTXO-
Ibl MEXaHudeckoM oopaboTkm

ONMWIKH OT JIECOIMMISHMA

* - 10 JaHHLIM [46].

C ymennmenneM pasMepa dactuil ot 200 no 40 MxkM oOBneMHas HachiHasy Macca
[BUTH yBENHIHBaeTcs oT 100 no 250 kr/im’.

&) Ilepecuem maccu OpesecHblx OMX0008 U3 CKIAOOYHOU MEPYL 8 NIOMHYIO.

Megn
M, =-—--
K
raoe M., onpeaemaercs 1o 1ab6n.2.2.6.2.
Tabauua 2.2.6.2
Macca aApoB no nopoaam [19, 45]

CreneHn BARKHOCTH ‘___; ~ Macca CEJI;M_SLHEOB o nolmna;, Kr !
APOR bepesa Cocna Eab

ue ] 472 _ 383 337
Ionycyxue i 545 442 389 _'
Cripuie | 708 574 560

— — -.H.J
R e -

8) ITepe60d nromubIX M’ 8 MOHKBE HAMYPANLHOZO MONIUEA.

Prvr = Voo * My ¢ 107

rae: Py — KOJIHIECTBO APEBECHBIX OTXOJA0B, BRIPAKCHHOE B TOHHAX HATYpDAaJIb-
HOIO TOILUIMBA,

M . - oObpeMHas macca INOTHOR ApeBECHHBI COOTBETCTBYIOWICH nopoasl (Kr),
onpeaeysercs no tadin.2.2.6.3.

Tabmaa 2.2.6.3
O6bemMHan Macca ApeBeCHHDb! pasjIHYHbIX nopox 1]

OOseMHan Macca ApeBeCHHN! YIUL, KI/M° IUIOTHOMH ApeBeCHHb pH BlaxHocTH W %
-m 80 | 90 | 100 | 110 | 120

2 [ 3 [ 4[5 [ 6 [ 7 [ 8 [o[w0[n 12 ][0(
T O A T O W L T
O A O O T A T 1160
Ocnua | 490 | 510 | 540 | 580 | 620 | 660 | 710 | 750 | 700

| Cocha | 500 | 520 | 550 720 m
460 { 590 | 520 | 560 | 600 | 640 | 670 | 710 750 | 790 !

HE
J
-



BeanynHa 00beMHOM Macenl (TUTOTHOCTHM) APEBECHOCTPYKEYHBIX IUIUT OlpeAcieHa

'OCT 10632-77 u npu Baaxnocty 8 £ 2% s nnmur mapku II-1 cocraemter 650-800,
wis Wt mMapku 11-2 cocrasisier 550-750, mapkn 11-3 750-850 /M TUIOTHOM ApeBecH-

HbI.

2). Onpedenenue ko3gpuyuenma 3a2py3Ku ACRUPAYUOHHOU CUCIHEMDBI.

OmnpenencHue BaloOBOr0 KOJWYECTBAa APEBECHOH MBUTH yYepe3 MAKCUMANXBHYIO KOH-
NEHTpalVIO 3arps3HIONIero BemecTsa M OOBEMHBIA pacxoa ra3zoBO3XYINHON CMecH B
eAMHBLY BpeMeHM 0e3 yueta KOd(DPULMECHTa 3aTPY3KH acnupalluOHHbLIX CHCTEM IIPHBO-
AMT K 3aBBILECHUIO pe3yapTaTos. Yacro, npH cocrasneHuy otueToB no dpopme 2 TII
(BO31yX) 3TOT QakTop He yuuTHBaerca. [103ToMy, MpH OnpencICHUM BAJIOBOTO BHIACIIE-
HUsL PEBECHOH ILINK menecoolOpa3HbIM ABSETCA yaeT Ko3dGUIMEeHTa 3arpy3Ku aciu-
paioHHBIX cucTeM. THonme3npiM 00pEMOM ACNUPAIMOHHOTO BO3AYXa ABJIAECTCA TOT, KO-
TOPBIM yaandgeTrcs OT pabodero opraHa, KOrga BhIXEIOTCS W3MENBbYUCHHbBIE OTXOAH |1,

3].

Hig KaxxaoH aciMpaiiOHHONM CUCTEME] OTIPEENA0T KO3PPUIIMEHT 3arpy3Ku:

iti'Qw}
T-yQ,

=1

Koor

rae: Qy - pacxon Bo3Zyxa Mo KAKIZOMY OTCOCY TEXHOJOTHIECKOTO 0DOpYyIOBaHuUs,
HOMKIOYEHHOIO K CHCTEME, M /9ac:

T - BpeMs paboThbl CHCTEMBI;

t; - Bpema paboThl 0bopynoBaHuAd (KaKAOrO OpraHa TEXHONOTHYECKOro odopyaosa-
HMsA), 9ac.

JKCepUMEHTaNbHBIE Hccnenorauvs, uposeaeHHsie UBAHOBCKUM BHUMOT,
[OKA3aIH, YTO IOJOBOU KOSPPUIIMEHT 3arpy3Ku acnVpPalBOHHBLIX CHCTEM IIPHMEPHO
paBex 0,4-0,5. Taxum obpaszom, 3a rona B cpenneM 50% Bo3xyxa oTcachblBaeTCH CYILECT-
BYIOLIMMH  aCIIMpALMOHHBIMH CHCTEMaMH U3 IJepeBooOpabaThBAICLUMX LEXO0B Oecro-
JIE3HO, NIPH 3TOM VAAIAETCA BO3OYX OT BCEro 000pyHoBaHUid, HE3aBHCHUMO OT (PaKTHye-
CKOM OAHOBPEMECHHOCTH paboOTHhI.
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[Ipunoxenne 2.2.7.

Coaep:xanne cBoboaHOr0 (peHONa, POpMAJBLAETHAA, ATCTOHA B KJICeBbhIX
mMaTeprajgax, npuMensembix B npoussoacrsee JCII, panepnr meben, cTo-
JSPHO-CTPOHTEJILHBIX H3JeJHA [9,11,12,13,14,15,21,22,23.35,40,41,47,48,53,54]

-

Maccosas zoss, %

Mapka

Kapﬁamu,sz-

dopMaANbLACTHAHLIC CMOALIL:

K®-MT
K®-b
K®-BX
K®D-XK

KOP
K®-MT(H)-II
K®-MT(H)-
K®D-60M
M@

MoueBuHO PopMaaLaAErUa-

HBIC CMOJIbI,
VKC-A
M19-62A
KC-68A
M®
M-60
M-70
M@
M-4
M®C-1
M®CM
MM-54Y
M®d-17
M-48
M19-62 A
B
M19-63
YKC(A,E)
KC-B40X10-M
KC-68 A
B

M
baprpes

48

Cﬂﬂﬂonﬂom-d)bpﬂimnc- T CeoBoaHOro

FAAd

2

¢peHoMa
3 4

S

0.3
0.9
0,8
1,0
He 6osee 1,3
0,14-0,29
0,17-0,24
He 6oJee 0,3
0,3-0,5

1,2
1,0
1,0
3-4
1-1.5
1,5-3
0,3-0.5
1-1,5
1,0-2.0
1-1,2
He Donece 3
2,5-3.5
0,9-1.2
0,7-1,0
1,0-1.2
1,0-12
1,0-1,2
He Oonee |
0,7-0.9
0,8-1,0
1,0-0.3
4.5-7.5

kil




M-36
KD-60
M@C-1

HeBpaxyyMHApOBaHHAsA
BakyyMUpOBaHHas

Y

Ver
CMK
M@
M®PIIK

II)EHo.ﬂq:opmam;nermnme

CMOJIEI:.
CONK-3011
COHK-3013
COXK-3014
COHK-3015
CON-3016
CDK-3024
COI
COXK-T
COXK-H
COIK-323
COH-309
CDK-3066
COXK-3015T
| CBT
CBT-1
[THUMMO/
HUAMOI-1
[THUUA®D C-50
HUHU® C-35
| LIHUMATIC-2
BUAM ©-9
BUAM-b
BHAM-B-3
B
DK-40
C-1
C-35
C-45
C-50
C-2

L el

W,

2
He Oonee 1.5
He Oonee 1,5

ne Oonee 4,5
He Donee 3,5
He 6oree 7-8
He Oonee 7-8
He Oonee 7
He boJiee 3-4

1,0
0,18
0,15

1,5
4.0
0,08

1,0

0,8-1,2
0,4-0.7

4-5

0,08
0,5

HE Dojiee 2
3,5-2

2-3,5

ue 6osee |

.

2,5
0,18
0,1
1,0
5,0
0,08
1,0
0,4-0,6
0,2-0,5
5,0-7.0
15,0-20,0
0,05-0,08
1,2
He Doiee 0,25
10-14
He bosee 3
2

He Oonee 2.5-3
He GoJice 9
2-2.5
20
no 21
5
2.7
2.5
2
3
He bosee 1,5
He Oojtee 2,5

7,0-12,0

2,0-12.0
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CK-2
CII®
CK®
CKB
CBC-1
CKC-1
CIl-1
COB
CII-2 A

B
CDH-2
CHX
JIBC-1
BC-3
JIBC-9
COM-2
JIAD-1
TIM-12
P

BdD
CbC-1Dd
Kb-3

KP-4

BK
Bonocroiixas
Batekc-244
Dxcrep A
JTA®-1

YOb

bakenuroBsle jaku {A.b
IIponuTOYMHLIE CMOJIBI:

MMIIK-25
MMIIK-50
M®l1
CIIM®-4
MMI1K
MMIIK-1
IIMD
CoIl
MMI1

MII

MOIT

30

3

0,09-0,18

He 6onee 0,3
He Oomnee 0,1

0,8-2

0,18
0,1
0,15
0,1
2,0

1,4
1,1
0,5-1,0
0.4
1,0
1,0
1,0
1,0
1,0
1,0
1,5

He Oonee 2,5
He bostee 2,5
He bojsee 2,5
He bosiee 2,5
He GoJiee 14-18

He oomee 14-18

HE perjlaMeHTUPYeTCH
HE PEernaMeHTHPYETCH

He Donee 4
He donee 3.5
0,06-0,2
|
G
8
2,5
He dosee 6,2
He 6osee 0.4

]

He 6oxnee 7,5-11.0
He onee 14-18
5
1,5-3
He bosee 8-12
0,18
0.4
0,4
0.4
1,7
He bonee 14




———
Mesiamunogopmanbaerai- I

{ HBIC CMOJIbi:

CM 60-08 Be Oosee 0,8
HAUD MC | 1,0-1,5
MII 1,0-1,5
CIIM®-1 0,6
CIIM®-1A 0,6
CITM®-5 0,5
CIIM®-6 0,5
CIIM®-7 L 05
KapbaMuaomeiaMuB-
DopMaIbIaer HAHBIE CMOJIbE:
MMC | 0,5-1,5
MM®D 2
KC-B-CK 0,8
MM®®@-11]] 3,2
Kksc 03
MoueBHHOMEIAMHHO-
Dopmanbsaeruaybie CMOJbI:

| MMII 0,3-0,8
MMC 0,5-1,5
MM®©® 2

- MC 1-1,5
MM-54-y He bosee 3
Pe3opunHoOBRIC ¥ ANKHI-
PE30OPLHHHOBLIE K/1€eBbIEC
CMOJIbI:
PpP-12
OPP-50
PP-100
JPK-1AM
JOK-14P
HNPOK-14
MoueBHHOMOPMANBLACT U/~
HO- PYPPYPOJILHBIE CMOJIbI:
MM®O He b0onee 5
M-70D He Doliee 2
M-60D He Oonee 1,5
MOD-M(A,b) He Donee 2

5,3

=
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MogeBruHo-PYpPHIOBEIE

CMOJIbI:
BM® C

K

Kapbamuaomenamnyosbie

CMOJBbI:
omenon JI-459

Pezopuunodpopmanbrerni-

HbI€ CMOJIbI:
P-1 (HHHUM D)

Hpoune:
bakenuroRrag NMiIeHKa

Kneeras nmieHKa
MJI-21111 IIM

52

He 6osee 1,5

He bonee 1

He 6onee 0,15

Keunnon - 23,79%,

CroGoanbiii pe-
30pLHUH (B nepe-
cueTe Ha PEHON)

~He bonee 0,2

10
CIIE BT
byra”on - 17,7%

i
:
|



[Ipunoxxenue 2.2.8
Coaepxanue coboaaoro opmaasaernia v genoJia
B cMoJiax 3apybexnrix mapok [9,11-15, 21-23,35,40,41,47]

———— " e - -

- Manka B Maccosas g0, %
| P CnobGoaHoro ¢geHona ] Cpobonroro gopMannaernia
l 1 2 ) 3

PUHRIAHNARA
OKCTED A 0,4 0,05-0,1
Jxcrep B 0,1 0,1
| Dxcrep K 0,1
Fxcrep CH g,1 0,1
Jxcrep 416 0,1 0,1
Kaypeaun 250
Kaype3uun 260
PP-30 3
P®-50 3,3
Menypexc-307 ] 0.4
Tamapcunon-5415 6,0
Jromernon Ji-459 0,32
Batexc-244 0,06 (.05
AHrIMA
| Jayxcur REF-504 0,9 0,0
JTayxcur REF-1506 (.23 (pe3opuun) 0,0
«bakeruTOBIA IEMECHT
G-17432 0.1 0.0
Moynnput 1717 0,25 0,86
Moymnpur 2738 1,4 0,86
KackogpeH P-8 0,28 0,6
baprtpen - | L | He bogee 7
OPT
bakeaar HW 2453
| baxeyur HW 2456
baxenutr HW 2502
bakenur HW 2504
bakesur HW 2505
Paxann PO-100 13,3
Kaypamuu-540
Kaypamnn-542
Kaypur-385
Kaypezun-440 14,0
Hnsitoden 5103 2.9 3.8
ILarogen 3203 | 2,9 3,8
Hopserus
| Dunocol-176 0,2-(.5 0,1
Hunocon S-576 0,5 0,1
Juuomen-139 0,32

33



Jiuaomen-735
Tmwomen-459 | 0,32

[Hseliuapus
Asponykc 185 B

P FT T i it

34

Kacko-1711

Kacko-1710

Benrpun

Amukon-350 | ~ N He Donee 4,3

Hoabuia

PW-BZ ) He bosee 1,0

AnoHHs

Cymunait PR-9300 (0,45

Pymeinus

Ypenur C He Donee 5
R e bonee 5

_ P __He bonee 1 ]

HCCP

Huaxon S-650 ue Sonee 8
F ge bonee 4.5
He bonee




Hpunoxenue 2.2.9
KommgecTBo HE3alI0/IHMEPH3IOBABIIAXCH H CHOCOOHBIX VAETYYHBATH-

CH KOMIIOHCHTOB B HEKOTOPBIX BOJHLIX XHCIIEPCHAX

Buzb qucuepcui
(1aTEKCOB)

1

' 2 3
Honsenmnauetatatie [IBA e Gonee 0,5
[MonuMeTwiMeTakpwidaTHeIe | MeTakpunoeoid 3pup Me- | He Hosiee 0,05
(ITMMA) TAKPUROBOM KHCNOTHY

MoBoMepr! ¥ Bpeanbie Coaepxranue,
BHIACIACHMA %

JIUBHERICTUPOILHbIC JIBaHLI He Honee 0,3
(CKC-65T'T]) _ Crupon e
[TommxutopOonPEeHORBIC XnoponpeH He Oosee 2
(JIHT, JI-7)

Jlatekc naupur JI-4 XIIoponpeH

JlusuHuIMeTaKpUnaTHbIe * TUAB Ty,
| {AMMA-65-11TT])

I~

1 ,IEL{BH HIUTAaKPYWIOHUTPUI G-
' Hble (CKH-40-117T1)

ue Hosee 0,3

1

METaKpuiar, He oosee 0,3
B0Basd KHCIOTa

JInBYHM,
AXPHIOHATPIL,
METAKpUIOBas KKC0T1a

He 6omee 0.3
He 6onee 0,5

T - i, il
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dHMEHUBaHNC !' iy T T e T L Sy T e
l H . MOfc-t | MDTIC-2 FIMO-|
S R 3 4 § 6
e Ao e A Sl vt e L R e w— - Vi * T iy Py e Ly s ettt v At P Y-t AN

Kapbamua - 100% M. Y. 100+30 * 100+50

e o e [ V— et S -—-*—.Mm s :

QopmanyH-37% | Wy 270 | 270 !r

Enxult sarp - 10% M. 4. ] _ s osepeunst pH | }j:
| XOPHCTHIA aMMORMIT - M.H. ang popenenya pil ;

20% L _ - S

AvMuautas soga - 25% M. Y. IS HOBEACHHS |

_ e

Bona ) 100 ________I e |, I

| YDPOTPONIUH . > 1
= i e AP - —— et s A g8, ot . e R N——— ..__....._...T“,_.__m

Kcuson L I - L ’_h_,_*_____ e e et

byTunauerar . e R | — N

H306yTanon I e e

Junagerar . | % 4 S

Toayoxn . N D S

He Honee 2 f lie Ho ee | ie 6oace |

Copepxanne csodonno-
ro popManbsaerdia
BasxocTs no B3-4

| Bstskocrs 5 CHU3

| Conepkanue cruposa

Cyxoii ocraTok

[

ey e

CocTaB NpONUNTOYHLIX CMOJ U JIAKOB B NIPOUIBOACTRE
CHHTEeTHYCCKUX NaeHox [6,43]

el N

) ' Mapes vMOJbl, JIAKH
bﬁt-HJM. s

L ]

[IM®-2

Hpunoskenne 2.2.10.

ITH-35

1 HI-2102

1,05

He Bonee |

33,6

400-500

mrent s S Yol

33,3-36,5

28-33



