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N3YYEHHUE TEXHOJIOI'NU ITEPEPABOTKU TPECTbDI JIBHA-
MEXEYMKA IIOCJIE BEPHOBOI'O KOMBAMHA B KOPOTKOE
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AnHoTanms. IlpencraBineHsl HCCAEAOBaHUS TMEPBUYHON MepepabOTKH TPECTHI
MacJIMYHOTO JIbHAa, YOpaHHOM C TMoJisg 3€pHOBBIM KOMOAWHOM, OIMCAHBI
XapaKTEPUCTUKHU CHIPbSl, TEXHOJIIOTMM W JIaHbl PEKOMEHJALUU JJi1 NepepadoTKu
COJIOMBI ¥ TPECTBHI MAaCIMYHOI0 JIbHA B KOPOTKOE BOJIOKHO.

KiarueBble caoBa. MaciuuHbIN JICH, TpECTAa, KOPOTKOC BOJIOKHO, AJIMHA BOJIOKHA,
JIMHEHHAs INIOTHOCTB, 3aCOPCHHOCTL, MACCOBAasA J0OJII KOCTPHIL.

BBenenue

Panee B [1] Obuia BHEepBBIC HM3yueHa TEXHOJOTHS IMEPEepabOTKH COJIOMBI
MacCJIMYHOIO JIbHA-MEXEyMKa, YOpaHHOM 3€pHOBBIM KOMOAalHOM B KOpPOTKOE
BOJIOKHO TIpM pa3IM4HOM YHCIIE€ MPONYCKOB, HCHOJb3ysl OTEYECTBEHHOE
obopynoBanue. OnpeneneHo, 4To cojioMa JIbHA-MEXKEeyMKa, YOpaHHas 3€pHOBBIM
KOMOATHOM, SIBIISIETCS HU3KOKAYECTBEHHBIM U TPYIHOOOPAOATHIBAEMBIM CHIPHEM C
MOBBIIIEHHON BJIAXXHOCTBIO, PACIPENECIICHHON HEPAaBHOMEPHO BHYTPU U CHApYKHU
pYJIOHa, TIpU KOTOPOW NPOUCXOAUT TMpOUECC THUEHHS. B  yka3aHHBIX
UCCJICIOBAHUAX CJIeJaHO 3aKIIIOUEHHE O TOM, YTO ISl TOTO YTOOBI 00ECIeYUTh
rOTOBOMY KOPOTKOMY BOJIOKHY TOBAapHOE€ 3HAYE€HHWE MAaCCOBOW JOJIM KOCTPHI €€
HE00XO0IMMO TepepabaThiBaTh HA MCCIICAYEMOU JIMHUHM HE MEHEE TPEX pa3, a camo
BOJIOKHO SIBJISICTCSI HU3KOKAYECTBEHHBIM M MOXET OBITb B YHCTOM BHJE
nepepadOTaHO TOJBKO B U3JIENUS, B KOTOPbIX MPOYHOCTh HE SBISETCSH
onpejensoniei, Hampumep, B OObEMHBIE U MEXKBEHI[OBBIE YTEIUIMTENH,
LEJUTI0JI03Y, TEXHUYECKYIO BaTy WIH B KOMIIO3UTHI.

Hexkoropeie pernonsl Poccun monydaroT HE COJIOMY JIbHA-MEXKEyMKa, a
Tpecty, Hanpumep, AnTtaiickuil kpai, bamkupus, psg peruonoB [{DO. M3BecTHO,
YTO TpecTa oOpabaThIBA€TCs HA BOJIOKHO 3HAYUTEIBHO JIYYIll€ B CHUJIY TOTO, 4TO
CBSI3b BOJIOKHA C JIPEBECHMHOM 3HAUUTEIIBHO clla0eid, 4eM U3 COJIOMBI.

B nayuHo# sutepatype [2] mpoBOAMIMCH MCCIIEAOBAaHUS 1O HEpepadoTKe
TpecTbl Macinu4uHOro jpHa u3 KpacHomapckoro kpas B arperare KII-100J1, c
NOMOIIBI0  KOTOPOr0  MMHUTHUpOBaiach  mnepepaboTka B JEHCTBYIOLIEM
KyzenenpuroropuresnbHom arperare KITAJL

N3BecTHBI Mano3aTpaTHbIE TEXHOIOTHH JJII MACIMYHOTO JibHA [3], KOTOpbIE
UCTIONB3YIOT jAe3unTerpatop [4-8]. OnHako NMHMM HAa €ro OCHOBE HE B
JIOCTaTOYHOW Mepe M3y4YEHBI MPH MepepadoTKe TPECThl MACIMYHOTO JbHA B BHIIE
CrIyTaHHO# Macchl. B pabote [1] nuHUSA ¢ 1e3UHTErpaTopoM HE UCCIIeA0BaIaCh Ha
TpecTe JibHa-MeXeyMka, a B [3] mepepabareiBaach Tpecta MaciIMYHOTO JIbHA
nociie yOOpku 3epHOBBIM KoMmOaitHoM u3 KpacHomapckoro kpasi, Koropas uMmesna



JIOCTaTOYHOT'0 BBICOKOE Ka4eCTBO, TO €CTh ObLIa JIerkooOpabaTeiBaeMoi. O THAKO,
KaK OTMEYaJIOCh BBIIIE, CYIIECTBYET MOJOOHOE ChIPhEe MACTUYHOTO JIbHA U3 IPYTUX
PETHOHOB W OHO XY/IIEro KayecTBa — TPYAHOOOpabaThIBaeMoOe, HalpHUMep, U3
AJITaiicKoro kpas.

enpro paboThl SBISIETCS M3YYCHHE Majo3aTPaTHOW TEXHOJIOTMU Ha 0Oasze
JE3UHTErpaTopa TMpU TepepadoTKe TPECThl MACIWYHOrO JbHA, YOpPaHHOTO
3¢pPHOBBIM KOMOAHOM.

IlepepabaThiBaemasi TpecTa

B kadectBe peanbHOro ChIpbs JJIsi TIEpepadOTKU ObUT B3SIT JIEH-MEKEYMOK
ypoxas 2013 roma B AByX pysioHax oOmiei maccoit 367 Kr u3 AJTaiicKOro Kpas
(moc. KeiTmMaHOBO). PymoHbsl Obutn 3ampeccoBaHbl oceHbio 2013 Toma B OYCHB
BJIQ)KHOM COCTOSIHUM W Tposiexkanu B ckiane a0 mas 2014 roga. [locne pyunoit
Pa3MOTKH PYJIOHOB OPTraHOJENTHUYECKUX OIPEIAEIeHO, YTO ATO Macca CEeporo
I[BeTa, UMEET MECTaMH O4YeHb BiakHbie (Oonee 20 %) m moioMaHHBIE CTEOIU
Pa3JIMYHOMN JJIVHBI.

NHCTpyMEHTAIBHBIMU  METOJIAMHU  OIPEIEICHbl XapaKTEPUCTUKH TPECThI
JbHA-MEXEyMKa U3 PYJIOHOB, 3HAUEHUSI KOTOPBIX MPEICTaBIICHbI B Ta0I. 1.

Tabmuma 1
XapakTEpUCTUKH TPECTHI JIbHA-MEXKEYMKA U3 ANTACKOro Kpas nepes
nepepaboTKOM
XapakTepuCcTUKa BOJIOKHA En. 3HaueHus
W3M.
1. Cpenssis qyivHA TIOJIOMAaHHBIX CTeO ek MM 238
(ot 32 10 521 Mm)
2. 3aCOpEHHOCTh % He Oonee 5
2. ConepxaHue BOJIOKHA % 34,0
(ot 30 10 40%)

3. MaccoBas J10J1s1 KOCTPBI B Macce % 66,0
4. OTneasseMocTb ell. 7,3
5. CpenHssi MacCoJIMHA BOJIOKHA B MACCE TPECTHI MM 121,2
6. CpenHeB3BeIlIeHHAs JIMHECHHAS TUIOTHOCTHh BOJIOKHA | TEKC 10,0
/. CpenHsis IPOYHOCTh BOJIOKHA B Macce HaH 1,3

JlanHbie TaOnuibl | MOKa3bIBAIOT, YTO MCXOJIHASI Macca JIbHA-MeXeyMKa B
CWJIy HM3KOW MPOYHOCTH SBJISIETCS HU3KOCOPTHBIM CBHIPbEM, HO C JIOCTATOYHO
BBICOKHUM COJIEp>KaHUEM BOJIOKHA M C MPUEMIIEMON ISl JaibHelie nepepaboTku
mmHOM BonokHa 121,2 mMm. Ha puc. 1 mpeacraBner oOmmii BHUI TOPCTH
JBHOCBIPBSI — TOPCTh JIbHA-MEXKEYMKa MOCcJie 3epHOBOT0 KoMOaiiHa.
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Puc. 1. Bua ropctu TpecThl IbHa-MeXEeyMKa Mepe mepepadoTkoit

Pe3yabTaThl U 00Cy:KIeHHE

[TepBuuHas nepepadOTKa JbHOTPECTHI BEIACh HA U3BECTHOM JTUHUM (pHUC. 2 1
3 [1]), mo nBy™ BapuaHTaMm.

JIeH-MeKeyMOK B PyJ10HAX
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PasmoTtka pynoHoB (py4Hast)
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Tpsicunbhag mammnHa (TT-135JT)

v

@OKHO KOpPOTKOe B Macce

Puc. 2. Cxema nepepaboTku Macchl JibHA-MeKeyMKa KOMOaitHOBOro oOMoJIoTa B
KOPOTKOE BOJIOKHO [1]

\4

KOCTpa
+

HENpAI0MbI€E
BOJTOKHA

BapuaHT | — 0IHOKpATHBIN NPOIYCK ChIPbs YEPE3 JIMHMUIO.

BapuaHT 2 — ABYXKpaTHBIM MPOIYCK CHIPbA YEPE3 JIMHUIO, TO €CTh IOCIIE
OJJTHOKPATHOTO IPOITyCKa BOJIOKHO 00pa0baThIBAJIOCh €Ill€ OJMH pa3 Ha 3TOH ke
JIMHUM, HE U3MEHSS1 HACTPOEK TEXHOJIIOTMYECKOT0 000PY10BaHMUSL.



Pazzpyumens

= [1bl/1b, KOCITDO MESKUE Bonokwa

Kopotkoe
BOJOKHO

Leaummezpamap — ToSCubHSE MOWUHS!
B2

PuynoHs! Mpecimel MOCAUIHOZO /bH
YODOWHOZD 3E0HOBBIM KOMOOUHOM

Puc. 3. Texnomoruueckasi cxema JTUHUHM, HA KOTOPOU MPOU3BOMIACH TIEpepadOTKa
COJIOMBI U TPECTHI JIbHA-MEXKEYMKa B KOPOTKOE BOJIOKHO [1]

beuto mepepaborano 367 kr gpHOCHIphs (puc. 1 u 4). Ilomydeno 79 kr
KOPOTKOT'O BOJIOKHA ITOCJIE MEPBOTO MpoITycka (puc. 5), BBIXOA BOJOKHA TIPU 3TOM
coctasmi 21,5 %, mocime BTOporo mporycka moiydeHo 40 Kr BOJOKHA, BBIXOJT
coctaBui 16,3 % (cM. Tadi. 2).

Puic. 4. Ha muranmn ﬂe3HﬁT2§rpaf0pé I[HB—

HecMoTpst Ha BBICOKOE COJEp)KaHHME BOJOKHA BBIXOJ €r0 HH3KHH, YTO
CBSI3aHO HE TOJHKO C HU3KOW MPOYHOCTHIO BOJOKHA, HO M BEPOSITHEH BCEro C
MOTEPEil KOPOTKUX BOJIOKOH B Pa3rpy3uTelie U TPSACWIbHBIX MallIMHAX, TaK KaK OHU
paccuWTaHbpl Ha TepepabOTKy JbHA-IONTYHIA, y KOTOPOrO JJIMHA OTAEIbHBIX
BOJIOKOH BBIIIC, Ye€M Y JIbHa-MeXeyMKa. 3HAueHUsl JPYTUX XapaKTePUCTHUK
TIOJTYYEHHOT'O0 BOJIOKHA TPEACTABJICHBI B Ta0J. 2, a pacmpeneicHrue BOJIOKOH I10
KJIaccaM JUIMH B JINHEWHOM IIOTHOCTH Ha puc. 6.

[TepBblii IPOITYCK TPECTHI Yepe3 JIUHUIO J1aJl MACCOBYIO JIOJIF0 KOCTPHI Oosee
30 %, ABYKpaTHBIN MPOITYCK CHU3HII ATOT MOKaszarenb 110 29,5 % (Ha 4,5 % abc.),
Brixon BojokHa 3a JBa mporycka coctaBui 16,3 %, TO €cTh Ha ypOBHE TpeX
MPOIYCKOB JILHOCOJIOMBI MeKeyMKa [1].



Cpennsisi MaccoJIMHa BOJIOKOH B Macce coctaBuia 76,0 MM, pu 1ByKpaTHOM
nepepadoTke cHu3mIach Ha 15,7 MM, TO ecTh 110 60,3 MM.

Tabmauma 2

TexHoIornuecKkue noka3aTenu nmponecca U XapaKTCPHUCTUKHU IMOJTYUYCHHOT'O
BOJIOKHA U3 TPCCTHI JIbHA-MCKCYMKaA B IIPOU3BOACTBCHHOM SKCIICPUMCHTC

[Tokazatens mporecca /XapakTepucTika BoimokHa | En. KonnuecTBo
U3M. | TPOITYCKOM Yepe3
JIMHUIO IEPBUYHON
nepepaboTKu
1 pa3 2 pa3za
1. Beixoa BoJIOKHA K KCXOITHON Macce % 21,5 16,3
2. IlponyckHasi CHOCOOHOCTb JIMHUU NPU PYYHOM KI/4 700 —
MTUTaHUN
3. MaccoBas 105151 KOCTPBI % 34,0 29,5
4. CpenHssi MacCOJIMHA BOJIOKHA MM 76,0 60,3
5. CpenHeB3BellieHHas JIMHEWHasT IUJIOTHOCTH | TEKC 6,3 6,2
BOJIOKHA
6. JIuneiinast ILIOTHOCTD TEKC 8,4 7,5
7. Pa3pbiBHast Harpy3ka CKpy4eHHOU JIEHTOUKH KI'C 0,5 0,8
(muH. — 0, |(Mus. — 0,
Mak.- 3,2) | Mak.- 3,2)

Puc. 5. Bua BoiokHa, TOJTYy4EHHOT'0 U3 TPECTHI JIbHA-MEKEYMKa MOCJIe MePBOro

IPOITyCKa

Pacnipenenenne BOJOKOH TO KiaccaMm JUIMH W3 TpecThl (puc. 6a) B
CpaBHEHHH C coJoMo# [1] mmeer oTiMyMe, a WUMEHHO COJEp)KaHHE BOJOKOH B
macce jaiuuHoi ot 0 10 50 Menbine. ConeprkaHue HEMPSAIOMBIX BOJIOKOH (IIMHOM
10 50 MM) u npsaoMbIX (JuTMHOW Oosiee S0 MM) B Macce IMOJYYCHHOTO BOJIOKHA
coctaBiser 38 % u 62 % COOTBETCTBEHHO (pHUC. 7a), YTO JAaeT BO3MO>KHOCTh
nepepabaThiBaTh JAHHOE BOJIOKHO B MPSIIOMBIE U3JENHS, KAK B UUCTOM BHJIE, TaK U
B cMecH ¢ Oosee JUIMHHBIMH BOJIOKHAMH, HAlpUMeEp, B IIIMMaraTHbIC WU3ACTUS U

yrapHyo npsoky [9].
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Puc. 6. PacnipeneneHue BOJIOKOH 1O KJlaccaM JIJTMH U JIMHCHHASI TUNTIOTHOCTh
BOJIOKHA U3 TPECTHI:
a — coJiep>kaHue BOJIOKOH; O — JIMHEWHAs TIJIOTHOCTh

IIo pe3ynbpTaTaM NpEACTaBICHHBIX NPOU3BOJACTBEHHBIX HCCJIEIOBAHMM, a
TaK)Xe¢ OCHOBBIBAasCh Ha paboTy [1] MOXHO peKOMEHIOBaTh MepepaboOTKy JIbHA-
MEXEyMKa B BUJE TPECThl WJIH COJOMBI PA3IMYHOIO HCXOIHOIO KayecTBa IO
TEXHOJIOTUHU U Ha 000pYA0BaHUU, IPEJCTABIECHHBIX HA PUC. 7 U 8.

DTa nuHUS B 3aBUCHMOCTU OT TOr'O MepepadaTbiBaeTCsl cojioMa WM TPEcTa
HO3BOJISIET MPOBOJIUTH 00PabOTKY MPHU Pa3HOM KOJIMYECTBE MPOMYCKOB, TO €CTh B
yacTsx 1 u 2.

Ecnu nepepabatbiBaeTcst IbHOCOJIOMA MPHU BHICOKON BIAXKHOCTH, TO CIIETYET
IPOIYCTUTH €€ MOCIEA0BATENbHO B YacTsIX 1 u 2, TO ecTh 4epe3 BCIO JTUHUIO (pHUC.
7 u §), mpu 3TOM HE UCKIIOYEHO, YTO MOTpedyeTcs eile 00paboTka MOBTOPHO B
yacTu | Wi cCHOBa B JIBYX YaCTSIX.

Ecnu nepepabarbiBaeTcst Tpecta, TO NpH BIAKHOCTU HE Bbimie 16 %,
JOCTaTOYHO OJTHOI'O MPOITYCKA YEPE3 JTUHUIO.

[Ipu nepepaboTKe TpecThl C BIAXKHOCTHIO BhIlIe 16 % mpomyckaTh yepes
JUHUIO Heo0XoanMO JiBa paza (puc. 7 u 8).

[IpenmymiecTBaMu npeaiaracMomn JUHUU SBIISTFOTCSL.

1. ITepepaboTka apHA-MEXKEYMKa 0€3 MOACYIIKU MPHU BIAKHOCTH 10 27 %.



2. BO3MOXHOCTb JI€3UHTErpaTopa OTJAEIbHO (BHE JIMHUM) NepepadaThiBaTh
JLHOCBIPbE Pa3IMYHOr0 KauyecTBa, B T.4. C BIAXKHOCTHIO BbIle 30%.

3. Manas MeTaJsI03HEprOeMKOCTh M 3aHUMaeMas IIJI0IIAa/lb.

4. OTcyTCcTBHE NPOTSAKEHHON CUCTEMBI BEHTHWISILIUA U ITHEBMOTPAHCIIOPTA.

COJIOMA TPECTA
JIbHA-MEKeyMKa KOMOailHOBOI0 JbHA-MEeKeyMKa KOMOAaiHOBOI0
00MO0JI0Ta B PYyJIOHAX 00M0.10Ta B PyJIOHAX

A 4

Pa3zmorka pynoHoB (py4Has)

B ]
T
A

L I
p £ Hesunterparoo (IJIB-2) |
o | |
i Pazrpysurens (JleBUTCKOTrO) \ >
I < ! ‘: [ukaon
p Tpsacunbnas mamuna (TI'-135J1) >— (114)
() l ‘:
II
y L TpsicunpHas mammHa (TT-1351) > KOC‘;pa
¢ 10CJie BTOPOTO + KOpoTKHe
K Bouokno TIpOITycKa BOJIOKHA

| &—— BBICOKHUM

Iy XOBOM
rpynmnsbl

cofiep:kaHueM
KOCTPBI

BoJjioxkHo
KOPOTKOe B Macce

IIpecc
(I'TiB-1, JIIK-1, PII-SYM u ap.)

Puc. 7. Texnomoruueckuii mporecc 1 000pya0BaHHE JIJIsl IEPEPabOTKU COJIOMBI U
TPECTHI JTbHA-MEKEYMKa B OJTHOTUITHOC HEOPUECHTUPOBAHHOE BOJIOKHO

B urore npeanaraercst 1MHMS, KOTOpas CMOXET MepepadaThiBaTh COJIOMY U
TPECTy pa3IMYHOM  BJIAXHOCTH. JIMHHUS HMMeEeT BO3MOXHOCTH  OBICTPO
NepeHACTPauBAThCs HA MepepabOTKy Pa3IMYHOTO ChIPhS MO KAYECTBY U U3MEHSIThH
CBOIO  MpOM3BOAMTENbHOCTh. [locienHee o0OBSCHSIETCS TEM, UTO  €CIH
nepepadaThIBaeTCs JIBHOCOJIOMA, TO MCIIONB3YIOTCS MOCIEA0BATEILHO 00€ YacTH
auHUM (puc. 8), A TPECTbl 00€ YacTH HCIONB3YIOTCA YK€ MapajijiesibHO, T.€.
MPOU3BOJIUTEILHOCTh JUHUU YyJIBAMBAETCS, TaK Kak, B 3TOM Cjydae, MO CYTH
paboTaroT JIB€ OJIMHAKOBBIE, HO YKOPOUCHHBIC TUHUU.

7
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BOJIOKHO
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T'oToBoE H3 JbHOCOJ0MBI JbHOCOTOMBI

KOpOTKO€ HJH H3 JbHOTPECTHI
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ﬁ/]B_Z H3 JbHOTPECTHI ,ﬂE.?U/‘/ﬂ?EZﬂMOﬂ wgfﬂﬂbﬂb/f’ ML BJIAKHOCTH

B2

Puc. 8. Ilpenmnaraemasi KOHCTpYKTHBHO-TEXHOJIOTHUYECKAsA cXemMa U 000pyA0BaHUE AJis TePepadOTKHU COIOMBI U TPECTHI
MacJIMYHOI0 JIbHA MOCJIE 36PHOBOI0 KOMOaiiHa



B kadecTBe TPSCUIIBHBIX MAIllMH MOTYT MPUMEHATHCS JAPYTHe MX MapKH C
HIOKHUM rpebeHHpM mosieM, Hanpumep TH-112, T-150J1, a Takke ¢ BepxXHUM C
rpeGeHHBIM oJIeM, HaTpumep, nepBas TpsICUIIbHAS MaIimHa
KkyaenenpuroroButenbHoro arperata KIIAJI wim nomoOHble M3 3apyOexHBIX
muanii Vanhauwaert, Charle u apyrux.

Bwmecto nukiiona 1{-4 BO3MOKHO TPUMEHEHHUE KOHIEHCOPA.

PexomenmyemMbie peskxuMbl pabOTHI OTACITBHBIX MAITUH, BXOSIINX B JIMHUIO
Ha MaCJIMYHOM JIbHE MOCJIE 3€pPHOBOr0 KoMOaiiHa '

1. nesunrerparop JIJIB-2 gacrora Bparenus poropa 1000 MuH

2. 94acToTa Ka4aHWi UTJI TPSCUIbHOU MamuHbI 230 MI/IH_l;

3. IJIAaCTUHBI B pasrpy3uresie HeOOXOAMMO COJM3UTh MEXIy coOOW Ha
paccrosiaue He 6omee 20-25 mwm;

4. KOJIOCHUKHU B TPSCUJIBLHON MaIllMHE HEOOXOIUMO COJIU3UTH MEXKIY COOOM
Ha paccTosiue He 6omee 20-25 mm.

BriBOABI

1. Pa3paborana u 000OCHOBaHa KOHCTPYKTHBHO-TEXHOJOTHYECKAs CXeMa
NOTOYHOM JIMHUM I BBIPAOOTKH KOPOTKOTO BOJIOKHA, OOECTIeYHBAIOIIEH
CHIKEeHUEe MeTauioeMkocTu Ha 20-30 % u sHeprozarpar B 1,5 paza.

2. OG0CHOBaHBI TAPAMETPHI U PEKUMBI PAOOTHI IIOTOYHOM JIMHUH.

3. Ilpu mepepaboTKe TPECThl JIbHA-MEXKEYyMKa C BIAKHOCTBIO 10 18 %
JOCTaTOYHO OJHOrO WJIM JIBa NPOIyCKa 4Yepe3 JIMHHMIO, B 3TOM CIIy4ae yAaeTcs
00ecreunTh TOBAPHOE 3HAUEHUE MACCOBOM J10JIM KOCTPHI.

4. IlpomyckHas CHOCOOHOCTh MpeajaraeMoid JMHUM MO TPECTe JbHa-
MeXEeyMKa MOXKET cocTaBUTh 0K0J10 2000 Kr/4, BEIXO/ BOJIOKHA IIPH 3TOM HE Oojiee
16 %.

5. [Hesunrerparop JIB-2 oTaenbHO Mo3BOJsET mepepadaThiBaTh JIEH-
MEKEYMOK C BIAXXHOCTHIO Bhime 30 %.

6. JIBOMHOW MPOMYCK TPECTHI JIbHA-MEXKEYMKA 4YE€pe3 UCCIEAYEMYIO JTUHUIO
CHU3WJI CPEJTHIOI0 MacCOJIMHY BOJIOKOH Ha 16 MM, MacCOBYIO JOJIFO KOCTPHI Ha 5,5
%, TMHENHYIO MIIOTHOCTh MOYTH Ha 1 TeKcC.
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