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Ilpencraanenst :lKcn epl1MCHTarIbHble namrsre n o npl1MeHeHl11O n OJ1I13JlCl<TPOJlI1TOB B npouecce pocnycxa ~ l aK YJ1 a Typb l e ue­
JlbIO I<OHLlIiUI10Hl1pOBalll l 51 MaCCbl LlJl51 n oc nenyroniero ee I1cn Ollb30BaHI151 B I<OM n0 311Ul111 6yMall1 C oueHKOH Ka'JeCTBa oopasua 

OTll I1BOI<. I1 cn OJlb30BaHI1e B xaxecrne nooaso« l<aTI10HHoro non uanexrpomrra (KIT3) , a r aiose aHI10HHOrO 11 0m l)JlC I<TpOIHna 

(Al13) B COCT3.l3e n onnanexrpo mrr a oro x osmnexca (1l3 K) n03B0n5l eT n onyvar i, ofipaausr C IlblCOl<l1MI1 npOYHOCTllblMH noxasa­

TeJUiMIi, n a 70% npeasnu aio ume no Ka3aTeJII1 6yMarl1 6C3 npI1MCHeHI151 peryn epyto umx npo uecc Ll06a BOI< . 

KJIIO~ efJ ble cnoea: MaKyJIaTy pa , 06JlarOpa)/<I1BaHl1e, pocn y cx , nOHI13eJleKTpOJl I1Tbl, MOLl l1Cjm ul1p oBaHHblc n onu in exr pornrn ,r. 
y npa13 11eHI1C Ka"leCTBOM 6yMarl1. 

Beeoenue 

Ilepepatiorxa MaKyJ1aTy phI BI<JUO'·raeT one panmo ee 06J1arOpa>I<HBamUI, xor opas npns oznrr, no POCCI1HCKO tJ 

TepMHHOJIOr l1H, ]( non ysen nr o orceneanon u,eJIJII{)Jl03HOll MaCCbl [1]. O,UHaKo npouecc 06J1 arOpa >K J1BaHI111 llO:l >KeH 

p accxi arpaaarscs Ta](>Ke H C TOt.fK J1 apeuns nOllrOTOBKI1 MaCCbI llO KOHlll1u,HOHHor o COCTOll H1 111. o fi ecneuu aasoui ero 

6ecn ep e60HHy ro p ao or y sce ro TeXH0J1 0rIflfeCKoro u,11[(J1a I13r OTOBJIeHI151 n pony xunn sucoxoro K3'-1eCTBa J13 MaKy ­

narypnoro csrpsa. 

He I1CIOII{)'raJl. see acnexrsr cOBpeMcHHoH TeXH0J1 0rIflfeCKOH cxev sr n epep aoo'noi MJKYJI3Ty p hI ..'IJ l ll nOJ1 Y'JeHIDI 

06J1aropQ)I<eIIlIOH MaKyJ1 aTyp HoH MaCCbl. KOTOp3 11 conepsorr rpu KOHTypa ee n Onr OTOBKJ1 [2J, paapaficraa a 11 X YI­

MIflfeCKall COCTaBJIHlOmall rrp ouec ca 06J1arOpa)KYlBaHIDI, BKJ1ro4al{)l uall , ureno-nryio 11 KHCJIOTHyl{) CTa.nJ1 l1, ua n pu xtcp 

,UJ111 n 0J1yt.feHI1JlI13 MaKyJ1aTypbJ CaHI1TapH O-6bIT 0J3bIX BUnOB 6yMam [3J. 

Bnus nae XI1MM'-IeCKI1X pearerrros n a npouecc MaCC0110,UrOTOBKH HeOCnOpI1MO , O,UHaKO J1 X i rcI:iCTBI1C He scer na 

3¢¢eKTYlBHO C TO'fKH 3p eHHlI COXpaHeHI111 ueJIJ!I0J1 03HOrO B0J10KHa, 06p330BaHIDI CTOKOB C B bICOK ~ l M ~1 napara erpaan 

HanJ1"'111Jl spe n nux BemeCTB, H3MeHeHI1eM 3Haqe HHH pH CPC,UhJ. Tpe6ytOIUl1M B .llaJ1bHeHlUCM KOppeKTl1pOBKH, T.e. 

y Bcn l1'Ie HI1Jl. p acx onon a a non onnar ensm.re p ear eirrsr . Ilo cr annanaa XI1Ml1'I eCKall 06pa6 0TK3 MaKyJlaTyp HOI1 Mac­

ChI np I1BO,UHT K ,Uen OHHpOBaJIlllO rrpmr eceii B 06 0p OTHOH Bone, rpeoyer one pan a n npO MhJBKI1 MaCCbI , '-I TO Y1JII1 CKa­

ssi eaercn s a Ka1.JeCTBe rrpo.n:YKI\I1H, I1J1H pe3KO ysenmmsaer pa CXO.L\bI CBe)](eH BOJl1,1. 

MHorOCTa,UI1HHall Macc onOnrOTOBKa DpI1 06JIaropa )J(\1BaHI111 MaKyIl aTypHoro cu pi,s C n OIly '{eHl1eM Ka4e CTBeH ­

HOH MaCCbI rrpI1BO,UI1T K rrc r ep aa BOJI OKHa 11 HarrOJIHI1TeJIll , x oropu e COCTaBJ111IOT OCHOBHy ro Mac cy TBepll.blX OTXO­

.nOB - CKorr OB, 'no 1l0n0J1ID1.eT pacx on si n a ero rrepepafiorxy J1 3aXOp OHeHI1e [4J. 

TIpelICTaBJ151eTCll n epcrreicnrsnsna npOBO,UI1Tb 06J1arOpa)KHBaHl1e MaKyJIaTypHoH MaCChI na Ha1.JaIlbHO H CTa,Ql111 

Macc ono,Ur OTOBKI1, T.e. B npou ecc e pocnyc xa MaKy JlaTypbI C HCrrOJIb30B3HI1eM peaKu,J10HHO-Cno co6HbI X peareuros 

LlJ151 y CKop eHI111 p ocrrycxa 11 KOHlll1U,110Hl1p OBaHI1Jl. MaCCbI, -rr o llBJ1 51 eTCH on pencneauon rapatrrueji HCKJIro1.JeHI1JI 

rrp06 J1eM B TeXH0J1 0r l1l1 113fOTOBJIeHIDI nponyxunn. 

Asrop, C KOTOpblM cnenyer BeCTI1 rtepernrcxy . 

http:nononnarensm.re
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3 " cn epWl1eU11IaJlbHQJl «acms 

B pa fi cr e B Ka4eCTB e .u06aBOK 1Tp11 po crrycxe MaKyJIaTyphl HCrrOJIh30BaJIH KaTHOHHblM nOJIH3JIeKTpOJII.1T BITK­

402, JIaTeKC SB 2 78 H aHHOHHbl}I <jJJIOKyJIllHT «M a rnadinox 33 8» a a OCHOBe m.n.p OJIH30BaHHoro f10JJv..aKpJ1JI aJV1J1.ua. 

POCrryCK I1POBO.uJ1JIl1 B JIa60pUTopHhlX ycnoBI1JD( ua npmaepe MaKyJIaTypbl MapKJ1 MC-75 Yl MC-55 aHaJIOm4HO 

paoore [I]. 
B r acnnue 1 npencraanerru <jJJ13HKO-MeXaHl14eCKJ1e xapaKTepJ1CTHKJ1 naooparopaux 06pa3UOB 6yMarrr .unll oep­

CeTl-IOH l1e4aTJ1 Maccoii 55 r/M
2

, J13 r OTOBJICHHOH aa OCHOBe MaKyJIaTypbl M C-75 n pa pa3nl14Hh iX pacxo ziax KaTHOH­

aoro rrOnJ13neKTpOJIJ1Ta 11 TeMnepa-,"yp pocnycxa. 

06Pa3Uhl OTJIHBOK 6yMarl1, nony-rennue C rrpl1MCHeHl1eM KaTHOHHoro 110JIH3neKTpOfll1Ta (K113), OTJIYl'Ianl1Cb 

60JIee BbICOKOH npo-urocruo, xoropaa C YBCJIl14eHl1eM couepxaaas peareirra H3MeHllJIaCb HeJll1HeHHo. YBeJI114eHI1e 

pacxo.aa K 113 CBhl IIIe 1 Kf/T u enmon oau npauomrr K CHI1)KeHIDO rrpoclI-IOCTI1 ofipasuos OTJ1I1BOK 6y Man 1, sep osr n o, 

aa cner BOBJIel.JeHIDI «aHJ10HHOr O Mycop a» Jl COCTaB 6yMarl1 B CB51311 C ero 1136hITKOM B .uaHHoi1 MaKyJIaTypHoH Mac ­

ce o Il epepacrrpeneneuae «aHI10HHOr O Mycopa» B KOMrr03J1UI1I1 6yMa)l(Hoi1 Macce npa pocrrycxe MaKynaTypHoro 

csrpsa B Pa3JHf4HhIX y cn oansx npl1BOnJ1T TaK){(e K 113MeHCHI11O nOKa3aTen51 COpHOCTI1 6yMam:, oc06eHHO sataeraoe 

npn YBen l14CHI1I1 no 60 DC TCMrreparyphl pocrrycxa. 

MeXaHI13M .uei1cTBI1JI KanIOHHbIX nOJII13JleI<TpOJII1TOB JUlJI5IeTCli 3neKTpOCTaTI14eCKl1M [5 ] . TIOJII1JJIeKTpOnHThl C 

MaJIOi1 Maccoi1 ( 105
) Hei1TpaJIJ13yr0T noaepxuocnrun sapsn 6yMa){(Hoi1 MaCChI, BKJIIQ'IaJI TaK)Ke npnvecnue 4aCTH­

UbI, H BhI3hlBaKlT epnoKymlUl11O. KaTI10Hhl C 60JIhlIlOH Maccoi1 B03.ueHCTBYlOT 3JIeKTpOCTaTJ14eCKH H nocpencrnav 

06pa30BaHH5I MOCTHKOB, x orop si e otiycnosnanaror npapocr npo-mocrn 6yMam. 

06cYJlL'i)ellue pesyn umamoe 

L!.JII1HHa51 MOJIeKyJIa n OJlI13JIeKTpOJII1Ta ancopfiap yercs na nncneprapoaaansrx 4aCTI1uaX 6yMa)KHOM MaCChI OT­

pffilaTeJIbHblMI1 Yl.JaCTKaMH. Bsrrx ayr sre B paCTBOp aeancopeiaposasmae Y4aCTKH TaKOI1 MOJICKynbJ (XBOCTbl , ner ­

JII1), 6yIlY 4 11 3apll){( eHHhIMI1 rrOJIO){(I1TeJl bHO, nparar unaror orpnuaren r.asie QaCTI1UhI 113 nucnepcHOHHOH cp erisr . 

I lpa 1136bITKe rrOJII13JIeKTpOJIJ1Ta see QaCTI1UbJ ueJIJI1On03HOil MaCChI npnotiperaror BhICOKHH 110JIO)K HTCJlhHbIH sa­

pan, '-ITO MO)KeTCHI131iTh 3<jJ<jJeKTI1BHOCTh ero J1CrrOnh30BaHH5I. 

B m UlHl1e pacxozia KD3 npn pocnycxe MaKyJIaTyphI MC-55 npn H3rGTOBHCHI111 06pa3UOB OTJII1BOI< Maccoil 

140 r/M2 npencraaneno B Ta6mrue 2. 

B 3TOM cnysae Ha6Jl1-O.uaeTcli YCTOW1l1BOe YBCnl14eHl1e rrp0l.JHOCTHbIX xa paKTepl1CTI1K 06pa3UOB OTJII1BOK C yse­

nYl'IeHl1eM pacx ona KIT3 , xoropoe CHI1)KaeTCli npn YBeJIl14eHI1J1 revneparypsr pocrrycxa, MO){(HO npennosorrs, qTO 

MaKCl1MaJIbHOe KOJ1l1 lJeCTBO Kn3 pacxonyercs aa Hei1TpaJIl13aUI11O 1136hITOl.JHOrO sapana l\'laccbI, a COp6l1pOBaHHblH 

K IT3 ysacrsyer B HOBOIl pcaKIUIH cB1l3e06p a30BaHH5I. 

KOMn0311Ul1Jl KaTHoHHoH rrOflI1J,1CKTpOflI1T-JIaTeKC He BbI51Bl1fla npenvyinecrs I1CnOJJb30BaHHR rrpn pocrrycxe 

MaKyJIaTyph l MC~5 E B CB513J1 C TeM, qTO Ka){(nblH KOMnOHeHT BbIl10nHllJI CBOI-O <jJyHKUI1K> no OT.ueJIbHOCTH. Il pn 

3TOM nasce MaKCI.fMa.'l1HhIH pacxon nonnanexrpomrra He peiuan sana-r y 110HHOrO OCa)K.ueHH5I JIaTeKCa 8 CB5I3l1 

C BbICOKOH an COp6UI10HHOH aa csnneuaocrsro , T.e BhICOKOH crafiannaauneri, qTO OTpa)KaJJOCb na xapaxrepncraxax 

06pa3UOB OTJII1BOK KapTOHa. 

OTCy TcTBl1e rrp l13HaKOB 06paJOBaHI.fll HOBOH KOMf103I1UI1I1 B Cl1CTeMe rrOflJ13nCKTpOnI1T-naTeKC onpeaenano rro­

HCK npyrori KOMn03I1QHI1. 

Ta6JIl1ua I. B m I51 lI J1C pacxona KaTI10HHOrO rrOfll13JIeKTpOJII1Ta npu pocrrycxe MaKynaTypbI MapKH M C ~ 713 
2 

aa noxasarena Ka'IeCTBa 06pa3QOB OTnHBOK 6 yMarl1 xraccoa 55 r /M

N2 Teuneparypa Pacxozi BI1K­ PaJPblBHM .llnIoj- Eenuana, % COPHOCTb , urr /sr' 30JlbHOCTb. % 

Nil pO CIlyCKa, ° C 402, n IT Ha, KM 

1 20 - 3,1 91 76 3,6 
2 20 0,1 3,5 91,4 90 5,3 
3 20 0,5 4,9 91,4 87 3,3 
4 40 o.s 4,0 91,9 89 3.0 
5 60 0,5 4,6 96,4 16 2,3 
6 20 1,0 5,1 91,6 54 3, I 
7 20 1,5 3,6 92,2 45 3,9 
8 20 2,0 4,1 91,4 48 3,2 

Ti 



- - - - - - ---- - - - - ----
KOI-il\V1l\ V1 0 HVlPOBAH YlE MAKYflATYPHOii M M'r'hl	 ]85 

T a6J1I1ua 2,	 Ouenxa COBMe CTHoro ,n:Ci1cTBI1J.l KaTHOHHo ro nonm ne xrpormr a 11 nar exca npn pocnycxe MaKyn aTypb l 

MC-5E n a 1l0 Ka3aTeJlH xasecr s a OTJlI1BOK oopasu on kap r o n a Macc oil ]40 r /M 
2 

HO 

4J­
IH-

Cb 

l1e 

TO, 

ic­

fO 

De 

N~ Pacxon KrlT Paspyuraroruee 
YCI1Jll1e, H 

Aficoruoraoe conpor a aneaae 
np0,llaBJlH BaHI1IO, Krc/c1"12 

30Jlb HOCT b, % 
n/rr BIlK-402 JlaT e KC 

1 - - 9,0 4,0 0)3 
2 - 5 9,0 3,8 0,74 
3 0,1 - 10,8 4 6 0,72 
4 0, 1 5 10,5 4,5 0,72 

5 05 - 10,5 4,7 0,74 

6 0,5 5 9,6 4,3 0.72 
7 0,5 5 9,5 4,3 0,72 
8 0,5 5 10,0 4,4 0,74 

9 1 - 10,0 4,7 0.74 
10 J 5 9,8 4 ,3 0,76 
] I 1,5 - 11,9 5,7 0,73 
12 1,5 5 10,9 4 ,6 0,73 

13 2 - 11,8 5,8 0.72 
14 2 5 ] 1,4 1,4 0.72 

C B KatIeCTBe ,n:06aBKI1 npn pocrrycx e MaKyJlaTyphl MC-l 11 M C -7E (1 1) B ,n:aHHOM rrpouec ce Yl CllOJl b30Sa.iIl1 xa ­

11­ Tl10HHbl H n OJlH::lJle KTp OJIJ1T B rnC-402 11 aHI10HHblM rrOJll13JleKTpOJll1T (An3) «M aruorp nox 33 8», n pn pa3 "~ I1Y Hb[X 

1M p ac x o n ax 06eCrre '-lI1B3lO J.D.I1X nonysenne rrOfll1 3JIeKTp OJIl1THhTX KOMrrfleKCOB (n3K) sa c-rer pCaKUI1l1 Koo nepaTI1BHO­

ro B3aHMo,n:eHcTBIDl <jJYHKlJ,I10HaJIbHbIX rpyrm nonaxepos. 

Ilp n H3Me HeHlHl COOTHOm eHI15f I1CXO,n:HbI X 1l0n1l3JICKrpOJIl1TOB npn irx C\ ,t' m eHHI1 I10Jl YCl aIDTCJ.l nYl 60 HCCTXI10­

MeTpHt lCCKl1e aonopacr nopaau e, nl160 CTeXl10MeTpHtICCKl1e aepacr s opa u u B s one TI3K [6]. C UCJlblD ncxmox e­

T­ HH51 06p a30BaHH51 B JIOKaJIhHOlVl 06bcMe p ac rryc x aen o it BOnOK HI1CTOH MaCCbI n o oas s y n p n pocnycxe BBOlHUII1 B BI1­

T­ J~C Men OBOH cy cn enaaa, T.e. C H CI10n b30BaHl1eM MO,n:I1<jJ I1Ul1pOBaHHo ro TI 3 K - lIarr Om I I1TCJlJ.l , 

,1. M onn <jJ I1UHp OBaHl1e Me fla nonusnexrporurraaa rrpOBO /l11.i1l1 nyTCM rt c cn enosat ens u oa 06pa60TKl1 cycn eH311 11 

a- MCJIa YKa3a HHbIMI1 p Car eHTaJl1I1 n p n pacxonax, OTHeCCHHblX K <jJa3c MCfl a , Pacxon MeJJa npn PO(;[JyCKC MaKyJlaTypbl 

I10 CTOJ.lH HO OCTaBaJICJ.l p aBHbl M 10 x r /r MaKy flaTypbL 

,j:j BbICOKl1H KaTl10 HHbl M sap an 11 OTHOCI1TtnbHO Hl13K3,l crenem, 110JlHMCPI132iW,IJ1 (> I 0·[ 05 
) KaTf10HHOrO non fj ­

anexrp c mrr a YBcnWIl1BalO T CKOpOCTb B3aI1MOn eMCTBl15l C r l1,1.l,p o<jJI1JIhHO H 1l0Bep XHOCTbl-O TOl-lKOn I1CllepC HOf O Men a C 

nep eaap sn xo ii era llOBep XHOCTI1. 3 TO, B CBOIO os cpens, npenonpcn cnser 3cjJ<jJeKTHBflOCTb 3J1 e I<Tp OeTaTI14CCKOr o 

o B3a uM on eilcTBl15l rp noxynairr a a Hl10HHOrO n ma C MO,ll,I1<jJ I1Ul1p OBaHHOH B p esym.rar c a/~.co p6 lJ, 11 11 KaT l10HHOrO 1l0.rI I1­

ti 3J1eKTp0.iIl1Ta 110BepXHOCTblO Harr OJIHI1TCJlJ.l. B PC3Yfl bTaTe r ax o r o 133 aHM o n eileTBI1>I sa c s cr pe arnn aua a «oo n ep a­

TI1BHOrO CBJ.l3bIn3HI1J.l cerMeRT013 nO fll1KaTl10ROB C rrOnl1aHl10 HaMl1 06pa3y lo T C51 rrOBep XHOCTHblC 0 3K, <jJOpMH p y lD­

e ume rrOBep XHOCTHbl e CBOHCTBa TBep,n:OM <jJ a3bJ. Flpn 3TOM sseneaae B Maccy np n pocrrycxe MaKynaTypbl MOLl,I1<jJI1 ­

~ u a ponaanoro n 3 K-HarrOJIHI1Tefl 5f HCKJIfOqae-r B0 1MO)KHOe ofipaaonanae rperse a <jJa3 bl C HeOIlp CJ1e fleIlIJblMK C130j.j ­

~ CTBaMB B CBJ.l311 C 1303MO)KHbI M ,ll,OCTmKeHHeM Cl'CXl10 MeTpHlleCKl1X COOTH0 1l!CHll i1 p ea r e ur OM yl n051BJICHHeM nepac­

x TBOP liM hl X COe,ll,I1He IlHH 13 BHn e KOMI1JlCKCOB CTeXI10 MeTp l1'-1eCKOrO COCTaBa. 

Pesynsrar sr 3 <jJ<jJeKTlfBHOCTI1 ,ll,CHCTBI1}1 n o o aao « na OCHOBe MeJJa, MO,ll,I1<jJl1I.I,l1pOB alI llOro TI 3 K B n po u ecce POC­

rryc x a MaKyJIaTypbI MC-1 11 M C -7 5 (l : 1) , 110 ouenxe <jJ113HKO-MCXaHHtIeCKI1X CBOMCTB 6yMarl1 ,ll,nJ.l orbcernoji ne­

qaTH Macc o t! 55 r/M2 n pnaenem.r B Ta6J1l1ue 3. 

B 310 M CJI)'tIaC Ha6 JlID,n:alOTCJ.l cTa6l1nl13aUl15l 11 y BenHtICHHe npo -mocr nu x xap a xrep u crnx 6yM2irH C 13 hl eOKOM 

30 JIbHOCTblD, oc06eHRO 3aMeTHo e 11 0 n o x aaar erno «paapsrs nas n n n n a» ( PI1C. I ). 

Ysemrsenae pacxona Kn3 aa <jJOHe rrOCT0 5fHHOr O pacxcna A n3 npHBo,n:I1T K J1J1H eMHoMy YBCJJI1YCm llO np ox­

HOCTI1 6yMarH na 68% rrp n ,n:PY fl1X YCTOWI I1BbIX I10K33aTCJlJ.lX (pn c . 1, Kp l113 aJ.l 1). 

J13M eHeHl1e p a cx o n a A n3 npn nOCTOJ.lHHOM pacxone K03 TaK)Ke llPI1BO,n:I1T K YBCJIl1'1e Hl1ID npOYHOCTl1 6 y Ma fH , 

HO 13 MeH bllleH: CTe lleHI1. TIP I1POCT I10K a3a TemJ « p as p sm n aa nJ1J1Ha» pasen 43%. Bn l151HI1C cyMMapHo ro pacxcna 

peareu r os npa I10 CTOJ.l HHOM COOTHOlllCHl111 K031An3= 1 TaK>J<C llp OCfle)KI1BaeTCH cnaco 11 HC I1MCeT anill1TI1T3HOrO 

xapaxr epa. 

3TI1 06CTOJ.lTCflhCTBa YKa3hIBaIOT na cncUI1<jJHtICCKOe /leilcTBl1e TaKl1X KOMnJlCI<COB B npouecce pocnycxa H xa­

4eCTBa 06pa3UOB OTfl l1130K 6yMarl1, I10nY'-lcHHbIX C rrp l1MeH e Hl1eM MOL\H<jJ'I1 UHpO BaH Hbl x r erepo r euuu x nooaso « . 

C rrelJ,I1<jJI1Ka p o crryc xa MaKy fl aTy pbl 11 <jJ opMHpoBaHl1e CBOMCTB 6 y Mafl1 MoryT 3aBl1CeTb OT COOTHOm eHI1i1 KOM­

rrOHCHTOB TI3K, a TaK)Ke YCJJO BI1H I1X rrpl1rOTOBn eHI1J.l [6]. 
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3TO 06CT05lTenbCTBo nozrrsepscnaercs .o:aHHbIMl1 pucyuxa 2, rzte BnJ1JlHl1e KOMnneKCOB Tfma «rOCTb-X035l I1H» 
pall ,HafJUI.o:HOnpox anner cs no rroxasarenro «paapsis nas .o:mma». 
4JaK 

OTHTa6JI l1Qa 3. SnJ1JlHUe rronaanexrponarnsrx KOMnneKCOB (fl 3 K) pa3nW1HOrO COCTaBa aa ocnoue BrIK -402 

11 «Mar uodinox 338» B ¢a3e Mena aa IIOKa3aTenl1 6yManr .o:n5l odiccruoa rre-taru MaCCOH 55 r/M2 

nocne pocrrycxa MaKynaTypbI MC-1A 11 MC-55 (l : 1) 

x.n
 
1
 
2
 
3
 
4
 
5
 
6
 
7
 
8 
9 
10 
11 
12 
13 
14 

L1 

4,5 

°
 
0,5 °
0,5 
0,5 
0,5 
0,1 
1 

1,5 
2 

0,1 
0,5 
1 

1,5 
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92 
93 
92 
93 
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93 
92 
91 
93 
93 
92 
90 
93 

.r +~+--
~ 3,5 4,0 <: / / 

4,6/~/ 2 
.»: 

°
 22 (2,3)
 0,7 5 
510 ° 21 (2,2) 0,6 

10 27 (2,8) 70,1 ° 0,8 
7I 10 32 (3,3) 0,7 

[ ,5 10 31 (3,2) 0,8 7 
2 10 30 (3,1) 60,9 

0,5 10 30 (3,1) 0,7 6 
0,5 31 (3,2) 10 0,8 8 

[00,5 33 (3,4) 0,7 8 
0,5 10 35 (3,6) 0,7 8 

24 (2,5) 10 70,1 0,7 
30 (3,1) 0,5 10 80,8 
32 (3,3) 1 10 0,9 8 

1,5 10 31 (3,2) 1,0 9 
31 (3,2) 2 10 0,9 8 
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/ 
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M, 
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10,9 

III 

12,2 
[2 ,[ 

Jj
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H1[ ,5 
11,9 
12,0 1 
[2,[ 

[2,2 
11,9 
12,0 
11,8 
[2,2 

[ 1,9 

/-- -------~------~ 

3,5 
2,5 B 

2 -1 P H IT 

Puc. 1. I13MeHeHl1e nOKa3aTeJUl 6yMam «paspusaas PMC 2. VbMeHeHl1e noxasarena 6yMarH «paapu us aa 

.o:mma» (L, KM) B3aBI1CHMOCTI1 OT pacxozia Il3K nnmra» (L l, KM) B3aBHCl1MOCTYl OT COOTHoweHHiI 

Ha OCHOBe SflK-402 11 «Marnodmox 338» (P, KrIT) B KOM TIOHeHTOBfl3K (BIlK -4021«MafHO¢JTOK», B) 

COCTaBe MO.o:I1¢ruJ}ipOBaHHoro Menarrpn pacxorre 10 xr/r BCOCTaBe MO.o:l1¢l1Ql1pOBaHHoro Mena. 1 - npn 

rrpI1 113MeH5ll{).!UI1Xcll co.o:epJKaHJ1JIX KOMTIOHeHTOB rI3K TIOCTOlIHHOMconepxanua «Mara otpno«a», 0,5 Kr/T; 

[ - BITK-402; rrpn nOCT05lHHOM pacxcne Maruodmox 2 - npu nOCT05lHHOM COnepJKaH1111 S n K-402, 0,5 xr/r 

338 - 0,5 KrIT; 2 -- «Marnorpnox 338»; rtpn nOCTQ}IHHOM 

pacxone BIlK-402 - 0,5 KrIT; 3 - 06UU'lH pacxon 

KOMnOHeHTOBIl3K; npl1 COOTHO WeHI1H: BITK­

402/«MarHo¢nOK338» = 1 
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m B cnyxa e I1Cn0J1b30BaHH51 MeJ1a MOnl1Cpl1J.J,HpoBaHHoro fI3K, 3HatI I1MbIMI1 n pn p oc ny cxe MaKynaTy pbl 11 cP0PMI1­

pOBaHl111 CBOI1cTB 6yMa r l1 lIBmUOTClI ::)J1eKTp OCTaTl1tIeCKI1H 11 cTepeOXHMHtl eCKI1H rpaxrops). 3 neKTp OCT3Tl1yeC Kl1H 

cPaKTop CB1I3aH C nponOPQ110HaJ1hHh1M YBeJ1 l1tIeHHeM sap sn a Mena MOD.l1cPl1Ql1pOBaHHoro n o Mepe Yl3enl1yeHI151 co ­

OTHOIlleHl1 lI KfI3 /A fI3 ( p a c . 2, x p as as 1). BJIl1llHl1e CTepe OXI1Ml1tIeCKOrO rpaxropa B x osmnexce Ha nosep xaocru 

Men a npOlIBJ1lIeTClI TaK)I(e npn YBeJll1tIeHI1I1 COOTHOIlleHl1lI KfI3/AfI3 np» n OCTOllHHOM cOJlep)!(aHI1I1 K fI3 B 'raep­

.I.\OH cPa3e ( pHC. 2, xpnaas 2) . B 3TOM cn y-iae, nepo ar no, l13MeH51 eTCll KOHcP0 pMaQWI KOMnJleKCa, 'r .e oopaaye rca 

«paspencea u sui» HaHOp a3MepHhIM CJlOH fI3 K, y Mepe HHo yxacrsy iounu! B npouecce cB1l3e06pa30naHl1iJ , Kocseu­

HbIM nOD.TBcjJ)I(D.eHl1eM npouecca MoryT CJlY)l( l1Th n annsre oopar m.r x BCnl1'-IJ1H KfI3 1AD3 , T.e 0,5 11 02, nn51 KOTO­

psrx «paap sra nas D.nl1Ha» 6hlna npaKTVf4eCKI1 rrOCTOll HHOH 11 CO CTaBJIllJla 3,55±O,5 KM. 

HaJ1l1tIl1e cB060D.HhIX cP YHKQI10HaJ1hHhIX rpyrm B fI3K Ha nOBepXHOCTI1 MeJ1a, l1epa pXI151 n OnO})(eHI1 51 n on aan ex­

Tp OJlI1TOB B CI1CTeMe «r OCTh-X031II1H» o n penensior B03MO)l(HOCTh 06pa30 BaH111I MOCTI1KOBbIX CBJnei1 aa CYeT n onon­

HHTCJlhHOrO y LIaCTI15lXBOCTI1KOB 11 n er ens aHI10 HHOrO nOJlH3JleKTpOJll1Ta n a BHeWH eM cn oe fI'3K. 

Tlpn Hl13KOM conepsca a a u KJ1:) 13 fI3K rrpen a yuie crsenao npOQeCCOM B cPOpMl1pOBaHI111 CBo ik TB 6yM am 113 

MaKyJlaTyphI MO)l(eT 6hlTL CTCpe OXI1Ml1'l eCKl111 cP aKTOp B CB1l311 C YMeHhwcrIYIeM 3n eKTp OCT3Tl1ll ec Ko J'1 COCTaSJl51lO­

lI.\eH npouecc a CB1I3e0 6pa30BaHI1 11. 

113MeHeHl1 e COOTHOllIeHl1ll KD31A D3 11 n OplID.OK 06pa60TKI1 Mcn 3 n Onl13n CKTpOJII1TaMI1 npl1B O,UlIT na CT3,U11l1 

113rOTOBJleH l15l 6Y M3m I1X MaKyn3TypHoro csrpss K 3cP c!? eKTY y n p o -nien u» 06pa3QOB OT11I1BOK n o pa3Jll1YHbIM Mexa­

HI13MaM cBJI3 e06pa30BaHI15l. 

Bb160/)bl 

I . DpuMeHeHl1e p earenros B aasane npouecca rtepepatiorxa MaKyn aTyphl noason aer nOJlHOCTblD I1cnO.nb30Ba1'b 

pe aKLU10HHhIH n 01'eHQl1aJl n06aBKI1, KOTOpaJI D.eHCTBy eT He TOJ1bKO KaK I<OHD.I1lU1 0Hep B ne p n on pocrrycxa , ero 

BJlI151lIHe TaK)I(e pacnpocrpansercs aa KOHetIHbIH p esym.r ar TeXHOnOrH QCCKo ro n pou ecca Y13rOTOBneHI151 6yMant. 

2. )J;etl cTBI1C nOnI13neKTpOJ1l1TOB B npouec ce pocrrycxa coec n e-nr naer o fina ropaac usan ae MaKyJl aTypHoH MaCCbl , 

'-!TO npiraorurr I< nOBhIllIeHHlO KatI eCTBa npO D.y KQI1I1. 

3. Ynpannenue rrponeccov 113rOTOBJIeHI1>l. 6yMam B03MO>I<H0 npn I1cnonb30BaHI111 B xa-re crae n 06aB KI1 110nl1 ­

3Jl eKTp Onl1TII bIX KOMnne KCOB, I1MM06l1JIl1311pOBaHHblx n a n OBep XHOCTI1 MeJla n yreu 113MCHCHI1il OTHOWeHYlll pearn ­

PYlOlI.\l1X BelI.\eCTB C 06pa30BaHHeM KOMn0311 J.J,11:l1 nma «ro CTh-X031II1H» , a TaK)I(e p ac xcn a Jl06 aBOIc 
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