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OENIA-'I XAPAKTEPI'ICTIIKA PAEOTbI

AKm!&abHocmb mett . Tap]dbtit KaproH, AJlt npori3BoAcrBa Koropofo r[rpoKo
&clo.rll3yloTcr (aK rrepBrirrrrbre BoJroKHLtcTbre flonyoa6pftKaTbi. TaK ri MaKynaT)?a, r{MeeT

I,ICKJITOTIIITeJTbTIO BarKrroe 3Haqerr[e ,U,lt 3XOHOMlrnr{ CTpaHb]. fOCyAapCTBerrEeUr flporpaM-
Ma pa3BllTllr JTeCEOTO KOMnneI{Ca POCCI{I,I ilpeArroJlataeT yBer[irer ie norpe6neH g MaKy-
Jlarypbr anr [porr3BoacrBa 6yMarri ri Kaproua B 2020 roay ao 282,1 rlrc. r. Ilplr cl.rqecr-
eyroqeu norpe6renuu s 2001 rogy 186,7 TbIc. T.

Mupoooii lroroua.recKrifi Kpr-r3r-rc yCI-,IJII-iJI TeHAeHrIuo K noucKy 6oree AetrIeBr,rx
BlraoB cbrpbr IIp'I [poII3BoIcTBe rlgnmojro3Ho-6yMaxrroii [po'{),'(Ilriri c rclo]IE3oBilr{[eM
r[crBeHHoii ApeBecrau r uanynarypn. IIonyqeHLIe npoAy(Ilnlr o Bbrao(oii ,{o6aBreEHoii
crolMocrlro rpe6yer cnrxeuu-r 3arpar Ha rlporBBoAcrBo recr-naiHepa !r rroBbrrrreHllt
ero ge$opuaqaouurrx ll lpoqHocrublx xapa(Teplzcrl,IK, -]To o6ecrrequr 3(onoMlto rto-
;ry$a6plrKaroe rpu crrlxeHlrl MaccoeM(ocrri Br,rDycKaeMof llpoAyKqwl. 3To Bo3MoxHo
flpli onr[Mlr3arlur{ (oMno3r4rlnoEHoro cocraBa rro BoJroKHy r.r fiocreA]'roqet [oAroToB-
(ofi Maccbt c MlrErrManbHo Heo6xoAltMbtM Bo3.[eficrBLt€\4 Ha ron]rlxHy creHKri BonoKHa.

B cBt3u c grI-IM, Teoper[qecKyo a lparo{.recryro qeErrocrb lrMeror [ccneAoBa-
Hrl{} HaIIpaBIeHHr,re: Bo-rrepBErx, r1a oIleHKy xapaxTepucTlr( cTpyKT}pbr cTerr(u BoJroKEa

L Itx BJII,ITHI-re ua 6ylraroo6pa:y'rorqlre, Ae@opMaII[oHHbre ll fipo.ruocrurre cBoficrBa
CIISB, HCItrJ r C,r16I{ rar ocsoBuhrx KoMloseEroB MaKynarypr,r Maprur MC-58; Bo-
BTopr,Ix! Ha orrrrrMlr3aqrxo flpoqeccoB pa3MoJra BoJroKoIr rexrflrqecKoi rleJrJrrojro3hr B cBe-
Te npelcraB,'IeElii o Bo3AeiicrB[r{ l1a roiIIIIIiHy creHKI,I BoJroKHa c rlenbro flonyqeHrl' Ma-
Tepllarla c floBr,rlreErrbrMlr xapaKTepr.rcTl4KaMli ,{eoopMaT[BEocTri ri flpoqHocTll; Il! B-
TpeTbIIX, Ha OrrTriMU3arInO (OMrrO3r.rrInOHHOrO COCTaBa MaKynaT)pr{Ot MaOCbr IIpIl [pO-
[3Bo.qcrBe recr-naiiaepa [yreM ,{o6aBro, rrepBl,Iqnoro noly$a6puxara c rleJrr,ro rroiryqe-
HII' Tpe6yeMoro floB6rrrrerfioro ]poBru xapaKTepllcTr-rK AeoopMaT[BrroeTu Il llpoqllocTr{.

Ileto u sadauu uccrledotatat. I{enr,ro uacroaulefi pa6orhr rBrrercr rlccneAoBa-
rrrre B3auMocBr3[ $yn,{altenra,rrnrx ll lbrr3[Ko-MexaE[,{ecKllx cBoitcTB BoJToKHIICTLIX

nory$a6prraroe ,qJtt coBepllel{crBoBalr ir rexHojrorrir recT-JlaiHepa c [oBbIIueHHbIMu

AeoopMarInoHEErMt Il [poqHocrr{LrMri cBoicrBaM[.

fta peanr:aquu garuofi qenri Heo6xoAI-.IMo peurrrL clrer1,roqlle 3aAatru:
1. tr4ccle4oearr a.]IIItH[e Bri,{oB Ii crerreHr rroMoJla rexHlrqecKoii rlejrjuoito3bl
(CllBB, HCInI u CJIEI-I), ucnoD:yeMHx gnr rpor.r3BoAcrBa rapEoro KaproHa, r{a
cTpyKrlpy cTeHXrr BoJroKHa.

2. l4ccreqoaat [3Mer{eErie OynAaMenranrrrr,Ix, ae$opMa.quoHHhrx l-r [poq-
HOCTr{LrX CBOfiCTB IepBIqHbrX BOJrO(HICTr,IX [Oly0a6pKaTOB I-I Mar{y]'1aT}pLI B

lpoqecce pa3MoJra.

3. Ycrairoslru B3a[MocB{3L xaparTepncrr{K crpyKryp6l creu(r Bono(Ha rlo-
:ryQa6puxaroe, o6pa3yrounx Mar.Tnary?y Mapru,r MC-5E, c 0yuAaMeuranbHr,rM[,
AeQopMaluoHHI'IM[ II TpolITIocTI{I,IMIi CBOiicTBaMu.

4. I4cc.negoearr B3ar4MocB!36 BoAoyAepxr.rBaroqei cl1oco6Eocrl] BonoKEr4-

crhrx no.[y0a6plrKaToB c trx oyHAaMeETanbH6rML cBofcrBaMri.
5. Onpegelut BlrrrrurreBoAoyAepxlrearorqei cnoco6uocrr{HaAe$opMarrrB-
Hocrb rr npoqHocrh rronyQa6plrrcToB, ucflolrr,3yeMrrx B TexHoilor[L Tecr-irarinepa.



6. VcooepuencrooBarb rexlro.rror[ro recr-laiiuepa (rowo3arlliro rro BonoKHy
LI pa3Mor) c qenbro nonyreHr.rt [poA]xq{u c rpe6yelrnu ypoBEeM Ae$opMarlu-
oIIHLIX II [pOqHOCTHbIX CBOtrCTB.

Hayunan noeuna. floal-reuu HoBhIe 3I{aHI,rr o B3,lriMocBr3a crp)r(Typ6r crerrrn
BoroKoH, o6pa3)norqnx MaKynarypy MapKrI MC-5E, c ux $yrgavenra,rrnr,ruu, ,qe$op-
MarlIioHHLIMll lr [poqHocTrrbrMri cBoiicTBaMIl. flpegloxen cloco6 oqgr{Ku BeJrriq[r{br cll-
IILI TpeHI,It Mex,qy Bono(HaMn B crpyKrype qelnrono:uo-6yuo(Hbrx MarepraloB. yara-
HoBJIeHa JII:IHeiIIuur 3aBriclMocTh BoAoy.qepx[BarcIqefi clloco6l{ocTll II BoAooTAaqIi Ma-
Ky.rrarypHof Macc6r! orrpeleJrreMoii rra rrpt,t6ope lllonnep-Pnraepa, rrp]a rl3MeueHr,rlr ee

crenerrfi rroMoJra or 14 no 45 '[]P.
flparmuuecxaa qeHHocmb. lloxa:ana seo6xoA[Mocr6 rcrroJr63oBar{[r cfleqn-

anLForo o6opyAoBaH[r rl rapEnTyphl AJI' pa3Moj]a BTopI.IqIIoro BoJroKrra e rlgnr,ro [pe-
lMy[lgcTBeHHoro Sr6pri:rmrpoeanur !I MIIHIiMaIIbHoTo I]3MeHerrlrr TonrqrrH6r cTeHK[.
VcrauosreHa Bo3MoxHocrh AJI' oIIeHKI-l Bo,{oor,qaqu 6yMaxHoii Maccbr I-I3 BTop[qEoro
BOJTOKT{a 3aMeHI[6 XapaKTepr.roTllKy Ha 6OIee [pocToft I:l MeEee 3aTpaTH6rfi MeToa c r{c-
rIoJIHoBaHneM npu6opa lllonnep-Pr.rfrepa. Ha OAO (flonorurHo-3aBoAc(ar 6yMaxnat
Sa6puxa> npnunru r llcflon*oB,lr rro peKoMeHAaIIlur rro coBeprrrer{crBoBau[]o rexr{o.rro-
I{Ii TeCT-.rIatHepa, [o3Bor.Eorqle fioryqllTb KapToH c xapaKTep[cT[(tlMri KaqecTBa Br,rc-

rrrrix Mapo( rlo fOCT 7420. Pac'{erHbrii oxagaelruil 3KolroMljqecKuf o$OeI(T [pI] {c-
rronHoBarrni IaHHr,rx Arrccepra.rlroHHofi pa6orsr cocraeur - 440,45 ruc. py6/ rog.

Anpo6a4ut po6omu. Oc:ooBrbre rIoJIoxeHIu ArioceprarlnoHHoi pa6orbr AoKna-
.{LIBtLlilICb r.r fionyirrrtrll [olo]crTen6u)aro orleury lra cneayrou[x KoH$epeHII[tx: (co-
BpeMeuubre Eayirnsre oauoBr,r u lrurroBarlrloulrlte rexrrolrorr,Ir 6yltaxno-xapronurx lla-
TepIlaJIoB c rclonnoBaurieM BTopriqnoro BorloKua lz3 MaKyJIarypbI), KapaBaeBo, 2006;
(HoBLIe AocrLrxeFLIt B xIiMrIrI I-,I xliMllqecKot TexHojrof![I pacrlfierrhHofo chrp6r)), Eap-
nayry 2007; <Coapeueuuue nayvHr,re oonoBr,r lr [r{HoBarlrroHltre rexHonorlzlz 6yMaxuo-
Kaprorrrrbx MareplrarloB c ucfioittfoBarrriaM BToplqHoro BoJro(Ha Il3 Ma(yraDpbrr. Ka-
paBaeBo, 2007f(XnMur n IIBII>. C.-n6. 2008; (HoBefimre rexHororl'u B npo]r3BoAcrtse
6yMaur), KapaBaeBo, 2009.

Eydnurcaquu rlo reMe Ar.rcceprarlaa ony6,ruroeano 7 neqarnr,rx pa6or, B ToM
vucle 3 e xypna,rax, peKoMerrAyeMbrx BAK Mzao6puayru Poccun.

CmpyKmlpq u o6bert duccepmq4uu, lnccepragut Bxirrolrasr B ce6r: BBeAeHue;

o63op rl-rrepar)pLr; MeroA[irecrylo iracrb; gKcflep[MeuTaJrln]alo qacTb, BKrloqaloq]rc 8
pa3,{eJIoB; o6rq[e BLrBoALr, 6l,l6nrrorpa$l.r.recxrli crlrcoK ri rrpr4roxenr-re, CoAepxaur-rc
pa6orll l.I3noxeno Ha 132 crpaEntax, B$uoqat 32 plzcpKa n 33 ra6mlqn, 6ll6wrorpa-
$ua I 13 uar.rneuooannii.

Aamopoa rbtnoctmcfl Ha 3qulumy cned!tualue ocHoaHbte norolrceHut duccep-
maquoHHofi pq6ombt:

.... 3Kc[epuMeHTitlr6rrbre aar rbre 06 fl364paTen6EocTtr Blr4flHIltl xapaKTepIIaT[(
cTpyKT)pbI cTeHKI, BOIO(OE TeXHUqeCKOi UeJrJrrOJIO36r Ua rX 0ynAaVenral6E6le! Ae-

OopMauxoHHbre npotr Hoc rH bre cBoicrBa:

- ycraHoBneHHbre 3aKoHoMepHocrrl BJIIuIfl4t BoAoyAepxrrBarouleii clloco6Hocrrr
Ha neoop\{arfioH H bre r npoqHocr Hbre cBoicrBa:



aaHHbre aHiLJrrEa cBofcrB spaKuui MaKyJlarypHoii Macchr lI lIX Ir3MeHeEue B

npou€9ce pa3Moira nptl npotr3BoacTBe recT-raiiHepa c BhIco(I,tM ypoBHeM aeoopMa-
TIBHOCTIT lI TpOqHOCTIT

- p$yn6Tar6r lrccreaoBaHltt BnrirHns ao6aBKLI ueilJ-lloro3br B6lcol{oro Bbrxoaa B
I(oMrro3rrruro TecT-nairrepa;

- IIoIIOx(eHr4t nO COBeprleECTBOBarIlIO TeXIrOJrOrUI, recT-rafiEepa (BXOAHO|O KOH-

Tport KaqecTBa cbrpr,r, KoMrlo3trqllll 6yMaxEoii Maccbl rlo BoJroKHy Il lpoqecca pa3Mo-

ra).

KPATKOE COAEPXAHUE PABOTbI

BsedeHue. B ororl pa:gele AucoeprauuoHHoit pa6orl'1 o6ocHoBaEa aKryiu6lrocrr'
TeMbr lrcc.rreaoBzrrr[r, c$opMyrlrpoBana qe:r pa6orrr.

Ofuop numepan ypbr, IlpriBeaeE o6:op $ytaalreura,rr'Hr,Ix cBoicrB nofyoa6p[-
KaroB rr paccMorpeEo r,rx B.rrlrtHlre IIa 0LI3LKo-MexaHI-r.{ecK[e cBoiacTBa Bo.]roKIrrlcTLIx
qermo:ro:no-6yvaNr{Lrx Marep{aroB, llpoBeaeH aHar[3 I{crotlh3yeMlx Mero,{oB KoH-

Tporr (aq!^crBa, IIp4Melt eMErx B TexlloJrorlru Tecr-nafiHepa. IpeacraBreHbl oco6eilHo-
cru rexHoJrorrru recr-naiiHepa. IIo(a3aEa HeaocTaToqHocrb llMelogll:Ixct,uaHI{EIx o
BrtrEriri cMecei cBexrix lr BTopl{ltgtlx BonoKoH MaKynar}?6l Ha AeQopMa.quoHEEIe Ii
[poquocrHLre cBoicrBa recr-nafrrepa, qro rl o6ycnoBn[Baer qenecoo6pa3uocrl' Aaxsoro
[ac]reaoBasrr. C$opr'ay:rrpooauu o6qlre nueo'qn no o6:opy nureparypll L 3a,{aqu,

rroanexaq[e [ccleaoBaEr.rro, yKa3aIIbI IIO.]rO)(eHItl, BLIHOCIIMbIe l1a 3aIqLITy

Memoduxu uccqedoaatut. I4ccleaorarrr [poBoaLIJ'II{cb sa o6pa3uax xBofHo[
CIIpB, rlrcreeunoi HCIIII n CJIEIJ ryoa3BoAcrBeHHoro r3roroBileHlrtJ a rax)(e MaKy-

narype Mapro, MC-58, [cno:rHyeMofi ,{rt [por'I3BoAcrBa recr-ra.iEepa.
B npoqecce rlccneaoBantq rp[Men JII,tcb Kar{ crauAaprr$Ie, TaK lI op[ruII{aJIEHbIe

MeroAbr I.Iclll,rraEr.rii, B ToM q]tcJle xapaKTeplrcrux crpyloypbl creHI(It BoJIoKra rt BoAo-

yaepxrrBaroqei cnoco6nocttt BoJror{Errcrbtx noly$a6puxaroe; KoMIIre(cHoi oqeHKl'
MexaHuqec(oro rroBeaeEld I,IcnLITygMoro MaTepaajla rpII flpl.uroxeH]alz pacrtrliBarcIqeil
Ealpy3Krr; oflpeaeneEr{e xecTKocTr, npr u:rr6e; coflpoTI,IBJleHLtt cxar[Io KoporKofo

;,-racrra o6pa:ua no uerogy SCT a cooreercrBlrlr co crarraaproM ISO 9895. An{ oqeuru
cra6[rbHocru lI ToqHocrLI xapaKTepricrrr( flpoqHocrl,I, ge$opuaruanocrr r.r 61'rtaroo6-
pa3)aorqux cBoficrB 6r,r:u [cnonl:osaELr MeroAr'I crmlrcrlrqecroii o6pa6orxz pcy:6ra-
TOB UCCIeAOBaHI,It.

9xcnepuueumuton(a vacmb coc'ro:l't rte 8 pa:goron.

1 O6utrle uoroxenuq

EyMaroo6pa3yrculu€ cBoiicrBa rexuu'{ecKoi ue,1,'uojlo3ll Bo MHoroM orlpe,ueJlt-

rorcr xttMr-rqecKr-rM cocraBoM lI oli3n'iec(oii crp)(Typofi cTeHKLt BoJloKHa, r<oropr're o6y-
cnoBneHbr Moplbonor[irecruiM crpoeErreM ApeBecI]HbI, a raKxe BItAoM Ii III{TeIrclIBHo-

crsro xnluuecroro (B npoqecce aelrrlrurl$nraun), uexaruzvecroro (npu pa:ltone) r ren-
noBoro ([pl1 cyrll(e) Bo3AeicrB[ii.

B o6qeM cn) rae $usuvecryo crpyKTlpy ue,'L'Ircro3Hoii Marpuu6l Moxlro pac-

cMarpr.rBarb rtaK cyneprro3lrllfirc ue.]rJrrono3bl MoalroIIKaqI,Iu cl lI c2 co cBoIrMIi )moptAo-
qeHHbrM[ lr HeynopraoqeHH6lMu o6racrtMl.l:

C = C f C 2= (C ry,+ C 
1 ".",)+(Czy"+Cz."yJ,



fae B cocTaB KoMIIoHeI{Ta L2Heyn MOryT BXO,qLTb Tar{Xe feM[rl9nIrroJro36r A ,qp)Trie
yrjleBolHbre KoMrroEeFTEr. KaxA6rii KoMlorreHT cTp),xTypbr cTeHKrr BonoKHa xapaKTeplt-
3yeTcq cBo[M Ha6opoM Ori3riKo-xuM[qecKlx u Mexru{[qecKI,IX cBoiicTB, [o9_roMy cBoii-
crBa MarpI{LIbI Bo MrroroM 6y,IF onpe4earrrca orrrocrlTeJlr,HllM coAepxalr[eM ee KoM-
IlOHEIITOB.

2 [cc,'reAoBaHue BrunHlrg pa3Mora n reMrleparyprr cyurru Ha orHocureJrb-
HOe COAepXaHqe KOMnOHeHTOB CTpyICTypr,r CTeHKH BOJ'IOKHa TeXHIlrreCKOn UeJtlrro-
J'I03bI

Ha nepeou STane 6bIJI[ rroJr] rerrr,r I4K-<D1pre cneKTpbr ri ri3]4rer{Lr Lr3Megerrrirr

KOM[OHeETrrO|O COCTaB I-.I CTpyKT]pbI OClrOBr{brX COCTaBIfiOqITX CTeHKri BOIIOKHa B rrpo-
qecce pa3Mona LI CyII]KII xBoilHoii cyrLoarEoii rlejrjrroJro3br Bhrcororo BLrxoIa (C{BB),
ueiirpanr,no-cyrsQurHoii nricrBeEHoii rrojryrleJrJrrono3r,r (HCItr{), cynlQaruoii nricrBeH-
rlofi 6enenoil rtemro:ro:n (C"[BIl.

tr4s 4auulx ra6nrqr,r I Brr,{Eo, qro orHoclrrelrr,ltoe coAepxaur-re yrIopfAosennbrx
lr HeyfloptAoqennrrx o6nacrei, o6pa3oBauuux MaxpoMo;re(ynaMr-r EarrnEoi ue,'utrono-
:u (ron$opnaqua C1), er,rlre y rolor<on cynrQarnoi allcrBeuuoft 6eaeuofi qeruto:ro:lr
(CnBII) u uMeer Hu3nre 3naqenri{ y HeiTpanbno-cyrb$raruot [oryqerrrono3br. 3To
o6lqcrl'ercs reMJ qro B flpoqecce Aenlr|Ilrr(buxa4lu y CJIBIJ yAa,rrrorcr Jr[rHuH l, re-
MurlenJrrojro3brJ EaxoAfiqr{ecr MexAy MrjKpoon6plinnaMrl, u Ilplz fiocne,q)rcqeii cy I{e
Mexly HaMI{ o6pa3}'roTc-s ,4olonEriTenbHbre BoAopoAHLIe cBt3lt. B p$ynr,TaTe rroBbrrrra-
ercr creleHb (pllcrannFrrrocrrr. OrHocI-,ITe,lLHoe coAepxar[e IIeJUtor]o3HErx MafpoMo-
:rer<yn c ron$opuaqueii C2, a rarcxe gpyrr{x noflr- lr oJrrarocaxapagoo y CJIEI{ I{arogur-
ct Fa caMoM Hrl3(oM )poBr{e lro cpaBlienrxo c CIFB rl oco6eHuo c HC I.

y xBoinofi I]BB [o cpaBHennro c HCIIII ornocurelbuoe coAepxaurie ]TroprAo-
qeHELIX oonacrei Cryn 6olr,ue na 2,3 %o, EeyEoprrAoqeHEbtx o6:racrefi C1".rn na 8 02, ue-

).flopt,qoqeuu6rx o6nacreii C2Heyn Meur,rrre Ha 6,'l yo. Orgocurelrbrroe coAepx(zurrie nlrr t-
Ha y CIJBB MeEbrrre I{a 7,9 o/o, \eu y HCII!. Orlteuenubre u3MerreHbr o6yotoelenu n

Ta6"rxqa I - OTHoclrre,lrHoe co,qepxaulre It I,BMeHeHxe B noorrecce oa3Mora KoM[oHeHToB
CTCHXI,I BOJIOKHA B TexHrrrrecKoi qeIItoIo3H

B[q fion]- CTI,

"llIP
IlonucaxapunBr JlrrrHrrn @f BoAa

cL,, c,*," M"(1510) N4" r 1600) M" (1740) M^ r1650)

CUBB

t4 0.220 0.185 0.598 5.130 1.855 0,055 0,355
24 0.2r5 0.171 0.613 4.910 2,040 0.300 0.360

0.220 0.193 0,5q0 5,04s 1.930 0.i40 0.245
0.213 0.190 0.598 1.850 0,060 0,255

HCntl

I4 0"203 0.115 0.648 i3"635 3.690 5.180 0.670
0,201 0,r l7 0,645 1 l,el0 3.450 5.110 0.675

39 0.182 0.097 0.684 12.460 3.480 5,700 0,700
0.184 0.101 0.682 12,340 t,410 6.s20 0.690

cnBu

0,518 0"230 0.170 0.225
21 0.213 0.210 0.580 0.215 0,080 0,160
33 0,275 0,198 0.595 0,160 0.r25 0.210
48 0.r 98 0.195 0,605 0.260 0.410 0.27 5



28

26

s24

20

l8

nepB],'ro oqepeAb xEMriqecKnM cocraBoM xBoiiHbrx (CI{BB) u JrlrcrBeHrrr,Ix (HCIIII n
CJIBU) nopoA .4peBecnrrbr, r.r3 Koropbrx rrolyqeEEr fionyQa6p]axarr,r I,l pexrrMoM Bapxr4.

Bce lto gJII.Iqer Ha xoilluecrBo aAcop6[poBannofi Boabl B crenKe BoloKHa. OrEo-
cureirLr{oe coAepxaune cBr3aHuoi Bolu y HCIII na 0,38 % 6om,ure no cpaBneHlro c
CUBB.

Y HCIIII orsocrrejrbrloe coAepxau{rig o6beMEoro M"(1510) u rroBepxEocrHoro
Mo (1600) .rurulrlra, oararoqrrof cBr3arrHoi aogH M.(1650), rap6oHu,rrur,rx u rap6ox-
crjJrr,Hr,rx rpylrr B6rrrrs, qeM y CI]BB { CJIEI-I,,rro o6brcHrercr 6ojr6rrlrM B6rxo,4oM 3To-
ro nory$a6prrara u3 apeBecuHbr locre BapK[.

IIpu pa3More o6pa3-
qoB ClpB co cre-
nenrro gerunrr$u-
I(aqI.I{ 78 e,q. Kalna
B flpoqecce pa3Mona

AO CTEIIEHI,I IIOMOJIA

45 .IIIP u:nesesre
oTHOCI:ITeJIbHO|O CO-

aepxaHlrr )Troprao-
IIEHHI,IX O6IACTEi
MaKpoMoreKyn ueJr-

"qIOIO36l Ctrn CHI'-
x@ercq Ha 0,'7 Yo, a
oTHOCIITeJIblIOe CO-

,qepxar -re Heynopr-
aoqeriHErx o6nacTeft
MaKpoMone(yn qeJl-

nro:ro:rr C1"", yae-
rlrlrllBaercr rra 0!5
oZ. OTHocr-,rrerLHoe
coaepxaHfte rre]'[o-
prAo'reuHbrx o6.nac-
Tet Ma(poMoneKyJr
qerrroro3br C2n"yn , a
TaKX(e Apyrnx noJII{-
,r on[rocaxaplaoB
npal{ iqgcror rle II3-
MeHteTct.

V 
^6nrerr^a

HCII] co creneuuo
Aer[rHlloIlKaqIIII

110 ea. Kamra B rpo-
qecce pa3Mona ao
CTEIICIIIl IIOMOJIA

45'IIIP agueseuue
OTIIOCI'TEIbHOfO

25

s2l
E'tt't3

69

s*
.iu'

53

0.86

Eo.46

!o:u
0.06

28

26

s24

20

i8

25

s2l
i"
o13

69

s65

!5?

53

086

6
3 oJ6
?
> 0.26

24 34 44
CTI'llIP

t4 24 31 41
ctl. "trP

24 34 44
CII.'IIIP

142,4 34 41 54
CN. OTJP

AE
PrcyHoK 1 I{3MeHeHue xapamepxcfl.i( crpymypBr creH(Ir Borro(Ha

TexHuqecKot rlelJrr{).no3Br B rrpoqecce pa3MoJra

Teuneparypa cylrn o6pa3r1oB: A- 105"C, E - 135"C.
.- CUBB,T -HCnU,   CJIBII.
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coaepxaHrrr ylopraoqeErrbrx o6racTei clyn crrrxaeTcr Ha 1,9 o/0, coaepxaHue Ee-
yloptAoqeEEbrx o6racTeii qerrroiro3ll ClHeyn yMeEB[]a€Tct Ha l,4yo, a oTHocI,ITgJIbIroe

co,{epxaulie Heyrlopr,qoveHublx o6iracreii qennoro3hr Cz""r,n t caxapu,uoa yBelrrzlrlreaer-

u ra 3,4/o, rlprl 3ToM 3Ha{9H!I9 C1y1 yMerr6uarorcr cra.ftoo6pa:uo. Pa3Mon ner-
rpanruo-cy.nr$r.rrnoii noryrleru[olosrr nplBoal-lT K pa3pyueEriro Ee ToJrbKo Kp[cTaJrJrrI-
qecKlrx, Eo Lr se)floptaorreHFr,x o6nacreft flpt4poaHoii qennrono3hr. B pe:y:Il'rme pa:-
MOJra B BOirOI(He yBeIIItqItBaeTCt OTr{OAUTenr,HOe COAepXaHng aMOpoEBrX O6naCTei qen-
nrono3bl C2sern.

flplr pa3Molie 6elenoi qeltlolo:rr 3arparlrB:rrorcr r{e roJrr,Ko }'uop{aoqeuubre
o6nacrn Cryn ed crpyKT)pbr, Ho r.:r Hey[oprAoireEHbre qacr4 - [apalrerp Cl""ro. B npoqec-
ce pa3MoJra Ao cre[err[ fioMona 48'l]IP u3MeIIeHI{e orBocllTer:ItHoro co,qepxaHl,tt y[o-
pr,qoqeHi{Brx o6JracTeii uerrrolro3r,r ctyn cE[xaeTcr sa2,7 yo, co!er)Ka]dr.re Heyrropf,,4o-
qensrrx o6lacteii ctHeyn yMeHE[IaeTct sa 4 yo, a or:doc:dTe'nbHoe coaepxaHte IIeJIIIIoITo-

:u c2".,n, a raxxe gpyf{x rloJrrr- u ojrrrrocaxap[loB yBenuquBaeTcrHa 6,7 yo,

Taruu o6pa:ou, MoxHo cAeJrarE 86180A, qro pa3Mon B 6oru,urei creuenu
BJrurer Ha cocraB ynreBoAHoi .racru BorroxoH C,TEI-], coAepi(aqrix HariMerrhrrree Ko-
Jru.recrBo lrrrrHr,rrra, rr B Meurrrrei crerreH[ - Ha BorroKHa xBofiuoii CI{BB.

flogr,ruresue reMneparypbr cylr<u o6pa:qoa ao 135'C (prcyaox 1) [p[.rBo,{rir K
yBer[qeHr o oTr{oclrTejr6r{oro co,qepxaHut ytloptiloqellllbrx ], lr9y[opr,{oqeHHErx KoM-

loHeHToB HaTI-rBEoii IIgJrnIono3EI C4" na 5 o/o LI C1sa"n Ed 7,7 Yo, n yee'iu.Ieuuro C26r,n B

cpeAHeM Ea 4,4 70. llpavev uar6oaee cyqecTBeHHr,Ie LI3MeHerr[r B crpyKTtpe creHruI
BoIIoKHa CIFB I1o,{ AeiicrB[eM noBhjrueHHoii reMfiepar]?br rrpor{cxoAr-r flpri creIleHII
[oMora 24 'IIIP. Ornocrrqrr,noe co,qepxalllle ocraroqHof alcop6npoBasnofi BoALr rlpr.r

rroBbrrrreHr.r[ TeMrrepaTypbl yMegbluagTcr a cpegueu ua 13,9 02,

y HCIII rroBbrrueu[e reMfleparypbr cyIuKIr nplrBoarir rt cr{rlxeHlno coAepxar{[t
ylopraoqer rbrx o6racrei MarpoMoneKyn rIeJUIIoJIo3br Clyn u rrepop-{,{oqennbrx o6nac-
Tei MaKpoMo.[eKy.[ UeJrJIIoJro3r,I Czueyn, oAaoapeMeuno rroBr,IuaeTct oTHocI4TeJIr,Hoe co-
AepxaEte rleJrJrrojro3r,r CtHevn [pI.I Hr,r3Krrx crerreHrx rroMora (Ao 24'[P). y HCItrl, co-
Aepxaqeii B cBoeM cocTaBe 6ort,uoe (omcrecrBo Jrlr ruEa Il reM]]UeJrJIIoIIo3, c rloBblllre-
HUeM TeMrrepaT)4,tl yBeJIUqIrBagTCf, (OJrriqeCTBO CBffar{HOi aJCOp6[pOBaHHOii BOAbI B

cpeAHeM Ea 0,08 o/0.

Ananz: gauuux roKa36rBaET, rrro rroBrrlrenrie reMrreparypr,r cy[rKn Io 135'C
pa3MonoT6rx o6pa3IIoB CI-pB npltBo,ullT K yBenrEer{[ro ee cTeneHl,r KpIlcTaJrJII:IqHocTIt,

TaK OTHOCIiTeJrEr{Oe CO,{epXaEIrr ylOpr,qOr]eHHLIX Il HeynOprAOgeHHbIX KOMnOHeI{TOB

Harr,rBHoii qenJloro3r,I Clrn yBerlqriBaerct Ha l,l yo tt C1""rn na 1,3 oZ, a otuocatelr,noe
coaepxaEr-re Ee)mopraogeHr{Lx o6JracTeii MaKpoMore(yn qe]IJIroJIo3Er c2Heyn }.BeIIiqnBa-
ercr B cpeAHeM I{a 2,3 70. 3aBriorrMocrb coxpaHtETcr lr flpli rroB6rrllesrlr reMneparypbr
cyruru 4o 135 'C, ao npn erolr cneKTpanr,Hbre xapal(Teplicrri(Iri IIeJIIIIoJIo3T,I [3MeHtlorct
e 6onbllleii creueHu.

C ro'rKr.r 3peH[r upoueccoB, flpor.rcxoarqlux c BoJro(HoM nprr uporr3BoacrBe
6yltaru, upegcranr-ser r-.ruTepec BarrMoAeicrBrre crenKr{ Bolrorura c BoAoii. Ocraroq-
HOe CoAep)l€Hrie aacop6upoBaHHoii Boar,r B ulJrbHoii cTereHri Birr.rreT Ha orBl1Ko-
MexaHrr.recKlie cBoiicrBa. Ko,rn.recreo cBr3aHHoi aAcop6npoBaHHofi Bo,{br rrprMo
npolopqllouanbHo C2,"* (co4epNanrco Heynopt.qorreHHbrx o6racrei qermo,rosEr C2,

a TaKxe apyfux rronu- Iz onurocaxaplrgon) u o6paruo [pouopquoHa,.rr,Ho C1,"* (co-
.replraHxrc He) noprAo'leH H brx 06,racreii ue,r,rto,'totu Cr).



3 OyHAaMeHTa,rbHbre cBoftcrBa BoJ'IoKHa rexHrrqecKofi rlerrro,'Io3bl, rlc'
noJrb3yeMofi B nporr3BoacTBe TapHoro KapToHa,

Ha eropov 3Ta[e 6lrnri onpe,uerenLl OyEAaMeETan;ELIe cBoficrBa Bonorlra rex-
FrllqecKoi rl9rfto.[o36r, ficflonb3yeMoi B npotr3BoAcrBe rapl{oro Kaprolra, TaK[e KaK Ko-

fg3rioErriu arloco6l{ocr6 Fl (MexBoroKoEE6re cl Ibr cea:u), cpeasrr anrrEa u Opa(lIIIoH-
Er,ri cocraB rro ,qnlil{e Bo.rroKEa! rpy6ocrb f, [fxJlocrr, V, I-I co6crBeHHarr rrpoqHocrb Bo-

noKHa L0 ri oop (Ta6nlilla 2).
flpovnocrr Eepa3MoJror6rx (crelleHr, noMona 14 'IIIP) BoJIoKoH xBoiHoi ,{peBe-

crnu (CIIBB) e 2,2 pa:a aulre nrcrBeHHl{x 6enel{6rx (CnEIl) r B 5,8 pa3 Bslrre rl.Icr-
Berrrrbrx He6ener{6rx (HCm]). B fipoqecce pa3Mora Bonoruucrr'rx nory$a6prnmoo npo-
r.rcxoalrr MexaElqecKoe Bo3aeiicTBI,Ie Eoxeii rapEnrypbr Ea Borror(Ha, riro [pr.rBoaI,IT I{

cH[xeHI,IIO npOqHOCTU BOJIOKITa. B ,qaHHOM C.[rqae pa3Mor O6pa3IIOB TeXIr[lleCKOii IIeJr-

IIIOJTO3T,I [pIrBOArrJr ( rrOBbI[reHrIIO HyneBoil pa3pbIBHOi AJrr1Il6I, qTO BhI3BarrO 3Halltrerb-
HbrM BKraaoM B o6rqyro rlpoqHocTl cocraBrtlorurlx MexBono(oHHbrx cllJl cBt3I,Ir ]tsenli-
q[Barorquxcr flpli pa3Mone.

BonoKHa xBoiiEoii ApeBecLIIrbI orrriqalorcr l1e roJrbKo 6o:IEIIlei aalruoil, no Il
6o:rurei rpy6ocrr,ro. Jfucrneuurre He6erel+,Ie BonoKEa HCIIII aueror snaqeuut fpy6o-
crrl B 2 pa3a BrrIrre ro opaBrreurrro c 6ereE6IMI-r CliBIL .rro cB!3arro c 6orErrrlrM coAep-
xau{rieM rarnlrqa B crpyrcrype crenrul Bororlta HCIIIJ.

B flpoqecce pa:uo:ra rpy6ocrr, BoJroKoIr crrlll(aETct, ttplr ?ToM pa3Bloaerct ux
M6Kocrb r onacrr-rrrocrb: y CI{BB ra 45 Yo,HClA sa 6,5 Y,.

llpu nonlrlrenuu crerreElt rloMona c 14.qo 45 'IIIP nlxrocrs nlrcra 6yMaflt cnn-
xaercr B lr:rriMerrLlrgfi crefieH[ y soro(on HCItr] ua 49 0/o u g nau6o:Bueii crefieHl-t y
MrrKux rz 6onee clmorqeurrbrx BolroKorr CIBII Ha 56 %.

,[,ra oqenrcu Kore3riri B crpyKrype 6yr"taru e n:rocrocrt nucra orlpeaelrtror yc[-
nue! Eeo6xoalruoe anr caBrrra (uerog tr4aanoea). B fOCTe 13648.6 Ha Meroa olpe,{e-
reurrq cofiporriB.lreHlr paccnarrBauu]o rtpe.{ {cblBaerct IrerIrITaEEe ua orpsro. Taralt
o6pa3oM, pearr[3oBbrBarorcr aBe cxeMbr nprnoxeErrr Earpy3Kri rra c,qBlrr firq Ha pacrt-
XEHIIC.

tr4cnurauuq noragau (ra6r[qa 3), qro eelrlrqrllra MexBo]Io(ouuru cul ce.rat (F2)

[pli pacT-rrxeHllll o(aBarracb 3Eaqr-rTe.[bEo I{I{xe MexBoJ]oKoI{Er,rx aun cBt3li, rIoJIyqeH-

Ta6Jrrrta 2 BirlrHrre HA qnocTh BoroKHa B TeXH{qeC(Ott LIeJIJIIOIIO3ET

Xapame-
D'ICTUKa

BrI qennloro3Li

CIIBB HCml CNEII
CII,
.uP 24 34 14 l5 39 2l 33 48

Lo,
4900 9450 10350 10950 850 5300 5950 6250 2250 4050 4600 5500

Mfla
t8,8 49,4 61,4 65,1 2,r 27.5 34,8 8,2 20,0 26,4

f,
Mr/M

0,292 0,222 0,212 0,201 0,228 0,226 0,213 0,214 0,t 14 0,128 0,135 0,14',7

cM /t 1,98 1,83 1,69 2,08 2,00 1,93 3,00 2,08 1,89 I,69



r'r6rx npl' c'{Br,rfe (F1). 3To npoTrrBopeqlrr c)'qecrB)'rorqrlM llpeacTaB]reHr,rrM o rrpoqEo-
crri. O,4IIaKo, errle B 1926 roAy CTp€qeEoM 6brjra Bbr,qB[r{),"ra O{3r.rrrecKar reopfis pa3Mo-

ra, B (oropoii [poqEocr6 JILIcra 6yMaM o6ltcHtJlacb MexaEriqecKriM rrepeflnererr[eM
BOJIO(OH, T.e. BO3I{It(aIOrqIiM[ CIlnaMI:l TpeHI,It.

HaM npegcraeurercr, qro, rrpoBoAt rlcrrErraHlre IIo olpeaenerrno MexBoJroKoH-
H6lX CUlr CBr3rr rro aByM MeToarKaM llo.tlBilt€Tct Bo3MoxHocT6 orrpeaenrfb r{ojrlqecT-
Bellllo qerbrpe rrrrra B3ariMoaeiicrBr-rr Mex.4y BoJroKEaMrr B crpyKTlpe 6ytrarr. Bo-
rrepBbrx! gro Me)r{BoiroKonuLre crrJrLr cBr3ll (Fr) no Msroay C.H. Zaarora, r<oroprre npeg-
crasnfior co6oi cyMMy BeII,IquH cIIJr TpeHrr Fa I4 flpoqsocTll ?JIeKTpocTmIfIecKLlx clin
Ila a,{Brir F3; Bo-BTop6Ix, fiporiHocTl Me)(Bojror{ollHbrx arljt cBt3li Ha pacTtxeHlie F2 rro
MeroALrKe fOCT 13648.6, Koropar lpeAcrzlBn{er cyMMy BeJrrrqlH BoAopoAHbrx cBr3eii I'
cru Ban-gep-Baa,rrca; B-TpgTr,Iix, paccqrirarb rpoqHocr6 3re(Tpoarmlrqec(lix crir cBq-
3U Ha CABII| F3, tcOrOpaa paana % F2; x Ha(OHelI' CI'IJIy TpeI it ueNgy eororclalrr F4, rO-
Topat paBHa pa3Hocrr Be,rr{q H Fi Fl

I4g ra6ulqu 3 clegyer, qro y He6ereublx BrraoB Texrrrruea(ofi rleJrJlroJro3r,r flpa
crelleHli [oMoJra Ao 45 'IIIP npu [priro].enuu r o6pa:qy clauroBbrx HarrprxeHui srrro-
c[Ter6Hbri B(naA cIIr rpeEriq B MexBonoKoHHLIe cBr3lr cocraB lder 95 ...9'7 o/o.

I aon Ilo(a3areirr

*) Fl - MexBonoKoHHEre crrJrEr cBr3! no tr4BaEoBy (c,{Bt-If + TpeHr-re),

F2 npoqHocTr, MexBoJro(oHHbIx cI'tJI cBt3r'r Ha pacTrxeHre (BolopoaHqe cBt3t + c{,'rbl
Bax-Aep-BaanEca),
F3 pacuerxan npovHocTE gneKlpocTaTltqecKrx clljl Ha c,qBur ( Fl:% F2),

F4 cIUrH TpeHwI Mex,qy aonoxnavu (Fr 
- F3).

y o6pa3rloB 6orenoii qe:rmo.nosu 3Ta BeJrliqvHa cocraBnrer 81...88 0/o, nprueu
rrpr{ crelleHrx rroMona Br,rue 30 oIIIP pa3jr[q[e cocraBJ]rer o(ono 7 02, B To BpeMr KaK y
o6pasqor u: ue6ereuoii qennroro3Er pa3Hriqa EecyrqecrBerDarr nopsljKa 7...2 yo.

flpoqeccu pa3MoJ-ra rl cyr]rKri [onyQa6prrrmoB oKa3brBaror Hau6oree 3aMerHoe
Bjrlrrrrle IIa ri3MeHeElte BoAoy,uepx[BaroDlefi cnoco6EocT4,

Brza qe:r:no-
Jto36r

CIi,
'uP

MexBonoKonHHe crlthr cBr3rr*
Ornocure:txr,ri

Brgraa npu [cnErTaHur,r

IIA OABI,lf

Fr,
MIIa

F:,
Mfla

Fr,
Mfla

F+,

Mfia
Ft,
% %

CUBB

l4 0.24 0,02 0.007 0,211 1A 97.1

0.17 0,063 t.287 95.3

34 1.74 0.19 0.063 r.677 3.6 96,4
l,8l 0,22 0.073 1,7 57 4,0 96,0

HCnr.l

t4 0.26 0,02 0.007 0.253 2.7 97.3
1.31 0.19 0.063 4.8 95.2

1,47 0.18 0.060 1.410 4,1 95,9
1.35 0,17 0.057 t.293 95.',I

CNBII

t4 0.07 0"04 0,0r 3 0.057 18.6 81.4
21 0.37 0.21 0.070 0.300 18.9 8t.1
33 0,66 0,21 0,077 0,583 1 1.7 88,1

48 0.24 0,080 0.590 11.9 88.1
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Ha6.irrogaerca IIpaKTL.Iec(] nlilleiEoe ]tseruqeErie groii xapa(TepncrrKE B rlpo-
uecce pa!3MoJIa y uccreAyel6rx o6pa:qoe rexHl,MecKofi rleJrJrroro36r. B 6orr,neii crefleIIII
noBbrrlerr[e Bo,loyAepxaEns orMeqaerc{ Arr CIEII na 72 %o, u B Mellbrrefi creneHu
,qff ClpB Ha 4 0/o, flo-enarrMoMy, gro cBs3ano c 6or6rrriM co,{epxar ieM nfir:uvta y
CI-pB r HCIII], roropbrfi, KaI{ [3BecrHo rrpe[rrcrByer Ea6)'xarlto BoJroKoH.

Vcrarroo:reuo (ra6:rlrua 4), qro noBLIIxenr.Ie reMrrepartp6r cyrnK[ B r.rccneayeMoM
I-.IHTepBaIe [3MeHeErir CTerreHlr rIoMoJIa [pI-rBoaLtT K crrr4xer .rro BoaoyaepxuBaloqei
cnoco6Hocrr.r CIFB Ha26...3'l oA: HCIIJ na ?...18 % a CJIEII ua 10...30 90.

4 ,{erfopuaquonnrre r rpoquocrEhle croficraa CIIBB, HCIIII u CJIEII

BaxHeirurrMr-r cBoicrBaMu KaproEa-naiEepa rBr-qrorc-q cfloco6Eocrb K ,qeoopMll-
poBan[ro Lr [porrnocrl. Ha cae.q"rorqenr sTale 6Er:rrl onpe,ueJleubl xapaxrepllcrl-.IK[ ae-
QopMarrBFocr[ I{ [porlHocr[ AiIt rccneA]eMhlx BriAoB TexHLI'iecKoil ueJIJIIoJro3bI.

Ta6,ruua 5 - B:rurnue ru,{a nolyipa6purata r creneuu noMona Ha aelfopuaqnouxne u npouxo-
hc

ll

Ta6ruqa 4 - BnttElle crereHt IIoMoJra u reM[eparyp6r cylIrKI, Ha WRV p,t3JrrlrHElx BI,tIoB rro-
(ATOB

Br.q nony-

$a6puxara
cuBB HCml cnEu

CN,'I]]P l4 24 l4 25 39 t4 2l 33 48

WRV,
%

105* tll t)J 160 t57 107 r3'7 t52 t)l 89 122 t35 153

135 *
95 108 I12 116 t12 142 124 94 86 122 106

*) TeMleparypa cyur(u o6pa:la norySa6pr.rxara nepea qcnrraanueM

cTH6re cBot cTBa. norvqeHnHe nDu l,tcll6lTaHufi Ha

Bu,q
nony-

Qa6-
pr(a-

TA

cn,
.tIIP

P,
H

L,
M MrIa %

Er,
Mna

s,,
lllu u.[x

Jrc,
x-flnrlu

J*rc,
x&t u

/m

CIIBB

t4 0,J4s 1000 0"59 850 240 5 308
0.515 78.59 5490 28.3 1.49 3050 lb5 71 1182 t2.46
0"555 103.87 '7050 39.1 r.94 3550 630 125 1344 14.13

0,572 124.81 8860 50.7 ))4 4200 690 174 1135 11.68

HCnq

l4 0.289 I t.l4 740 2.1 530 r85 3 263
25 0.486 64.81 4350 2r.2 1,36 2380 485 )J 398 4,09
39 0,511 78,89 5460 28,0 r.61 2790 Jli 77 411 41R

0.512 85.74 6050 1,64 2980 550 85 J66 1,90

CJIEU

t4 0,340 7.43 530 1,8 0.51 520 140 2 142 t4R
21 0,491 40,7') 2760 13.6 1.68 1770 583 6.19
33 o 51'.) 56,77 4020 21.0 2.02 2250 405 78 6.49
48 0,626 7 3,46 4920 30,8 2,79 3060 485 147 757



I,I3 npeAcraBreHHbrx AaHHr,x ra6Jrrqr,r 5 arguo, tro ClpB o6.na4aer noer,rruen-
IIofi ,{eoopMarll,IoHHoi cfloco6Hocrr,ro rlo cpaBHeriuro c Apyfr-rMu noryQa6plr(ara.ltu.

yaaneurae JrrrH[Ha y CJIEI] :auemo yBerrqaBagT ge$opuaqno pa3py[renrrr,
lplFreM c rroBbIIueHIIeM cTeIeHI,I IIoMoJra 3Ta TerraeHll[t yctlJlltBaeTcr.

CI]BB, [pon3BeAeuuaq rrs 6oJree ]Kecrroro rl rpy6oro eororu4 o6naaaer 6onr,-
llleii xecrKocrr,ro flpu usru6e no cpaanenuro c C,TIEI{ u HCII].

5 B:auMocsq:r xapaKTep[cruK crpyKTypbr creHxu BoJroKHa ucrror'rriye-
urrx uo,rytla6punaroB c lix 0[l3[no-MexaHuqecKl|Mll cBoficrBaM[

A,Ts orIeHKn recnorbt cBx3nj tt o[peAeJlenlitr crerreHrr BJrrrrIHItJ{ xapaKTeprrcrlrr
crpy(Typhl creHK[ BoJroKHa Ha 6yHAaMeHTa.[hHLre, craHAaprHbre, 4eQopuaquonnrre
r.t npoqHocrHbre cBoficrBa rexulrqecKof uer,Trono3br 6unu paccvrnanrr ros$Suqueu-
Tbr napHoii (oppeJrruu[.

130

.- i20

-r 110

fi roo
iso
>80

'70

60

[aa CfPB 6onbrree Ko-
JrltqecrBo 3Haq[Mbrx Kogoolrqu-
eHToB flaplloi (oppenqqlrr llo-
ryqello Mexay oTrroc!0erbEblM
coAepxaE[eM cBfial{Iloi BoAbr

u AeQopMarl[onEbrM[ cBo[cT-
BaMu. Ha pucyr {e 2 [oKa3aHo,
qTo oTr{oclrTgJrr,Ho9 coagpxaHrje
cBr3aEEot BoAEr olpe,{eJrrerct
oTHOCriTe.rIbHLIM COAepXaHreM
Eeylopqaoqeuubrx o6nacrei
qenEojro36r c ron@opnaqreii
C2Hern ll IIOIIi- u OIIZrOCaXapu-
gon. C yaera.renreM qrrroor-
TeJILHO| O COAepXaHnr Heyflopt-

62 66

C z""y",a/o

F CUBB,T - HCITII.

AO.reHHbrx o6nacTei rleJrJrroJro3br c2",r" y c\BB ua 2 o/o coaepxaH[e Boabr noBbrrlaeTct
ta 3l o/o, a y nuc{BeHHofi HCIIII noerrllle:dfie C!\.\nHa 4 yo cofipoBoxAaercr rroBbrrrreHr,r-

eM orHocr-rrerr,Horo co,{epxarllt cBf,3aHHofi eogu ta 4 %o.

PIicyHo( 2 - B3arzMooBx:B orHoc[TenhHoto co.qepxanurr
cBBaHHofi BoI6I I1 HeynoptAoqeHHdx Ma(poMoneKyn r]eil-

"'IloJlo36l c:rcyn, a TaroKe apyfnx nom{- u o"'Praoc,xapu,qoB

500

400

s 300

i 200

100

0

020 0,35 025 0,30 0,35
Mo(16s0)

Phcyr{oK 3 - B3a{MocBq3b xapaKTepucrlK crpymypBr creHI(Ii BoJro(Ha CLIBB lr Olr3u(o-
MexaHu'tecKfi cBotcTB

Y: a - Haqa,'rLHBri MoIyrB ynpyrocrr (El); 6 - conporuBreHue cr€Txro (opor(oro o6pa3qa (SCT)

400

300

":200

100

0

0,400200,400,25 0,30
Mo( 1650)
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Vreruvenue cogepNzrr ir cBr3aHHoii Bo,{bI y CIIBB na 0,1 7o npuaogar r cruxe-
FIxo Haqaqbuofo MoAynr ynpyrocrlr (EL) B 5 pa3 (pucyuor< 3a), a coflporrBlrer{lrr cxa-
ruro ropmxoro o6pa:qa (SCT) B 2,7 pa3a (prcyuor< 36).

B cjryqae HCItrJ IIa (bu3[Ko-MexaHrqecKrie cBo[crBal KpoMe aAcop6[poBa.HHoi,
BOIr,r, elllg OK,l3bIBaeT BJIII'HIIe II CO.AepXarIIie nlirfll.IHa. IIOBbrUJeHfie OTHOCI:ITeIT,HOIO

coaepxaElrr cBt3aHHoi Boabt Ha 0,02 7o Bbr3brBaeT cHLIxeHLIe rpybocTr-r BoJro(orI Ha 6,5
o/0, roB6r eHI,Ie HaqajrEHofo MoAyJrf, Fpyfocru (Er) B 5,6 pa3a (pucyHoK 4a), coflporr.rB-
reulte rrpoaalBJraBanr-rp (|I) B 7,1 piBa, a cofiporrrBireHr,rr cxarluo Koporr(oro o6pa3ua
(SCT) e 3,2 pa:a (prcyHoK 46).

.4irr CIEI-I 3HaqlrMhre Kog6onu[enr6r Baex ibu3rlKo-Mexalllrqecrlrx cBoficrB llo-
JD/qeEhr a oTI{ocI,ITe.lILHbIM COAepXaHrieM Eey[OptaoqeHHlrx o6nacTefi rlennm.no36l
C2Heynla Ta(}Ke ApyrUX IIOJltl- Il OJIIITOCaXapIiAOB.

Tar<ulr o6pasou, MoxHo cAeJlarb BsrBoaJ qro Ea MexBolroKounbre orJrhr cBr3ti B
6olruei ctelenn oKa3r,rBaror Bnr{tHI,Ie coAepxar te Heyfloprlorrer{r{brx o6.fiacreii {en-
nroiro3Bl c2n.yn,a Tar(xe ap)Trix nonu- II oJllirocaxap[aoB ,r co,4epxal le zrHal{4 rra
flpoqllocrr, BoJIoKrraI-I rpy6ocrb orHoc[TeIrr,Eoe coAepxaE[e ynopaAouennr,x o6:rac-
Teii qerlloro3hr (C1r), uo.4v:rl yrrpyrocrlz - ooAepxaEne ne;mopagovennrx o6lacreii
rlenJrroJro3ll cusevn, a ra(xe apyrt x noJII{- II oJrl{focaxapraoB, xgcT(ocT6 rrp[ pacTrxe-
EUU Il r3rl{6e - OTHOCI:lTenbHOe COAepXaH[e OCTmOqIIOTO.]rlr {lHa.

1300

^ 900
N
> 500

680

s 480

> 
280

80100

0,67 0,68 0,69 0,"t0 0,7r
Mo( 1650)

6
PIicyHo( 4 - B3aEMocBr36 xapaxrepucruK crpy(TypBr creHpr Boro(Ha HCnII x ol,l3r.D(o-

Me\aHu'recK,rx cBolic rB
Y: I - Ha,{a,rLHrri MoIyrE yfipyfocrn (Er);2 - AetDopMaqHr pa3pyueHrrr (€p); 3 MoAyn6 ],n-
pyrocru npu x3ru6e (Eicp);4 - pa3pluarcqee yclrnrje np]-r cxarrrr konbqa (RCT); 5 - conpo-

rlBneHle cxarhrc KoporKoro o6pa3rra (SCT); 6 - conporxBrrerue npoaaBrruBaulro (n)

6 BgauMocs{gr WRV no,ryQa6puraroB c 0yHAaMeHTaJ'rbHbrM[, .qeoopMarln-
oHHr,rMt| Ii IIpoqHocrHbrMII cBoicrBaMu rexH[trecKoft rle,rrto,'Io3bl

BnlirEue BoAoyAepxr.rBarorqei cnoco6l{ocrll BojroKr rcr6rx [olyoa6prrKaroB IIa
IeQopMaqaogHlle, [poqEocTHbre rl cTaHAapTEBIe xapaKTepricT[KI KaqecTBa [3yrreEr,r
cra6o. B csrsu c 9rllM 6brn[ oflpeae:reubr Kos@$uqlreurrr lapnoii Koppeffqni WRV c
3TLrMu cBoicTBaM[.

Yctanoereua recr{tu (oppelrrruonrrat 3aB[crlMocrt BoAoy,4epxr.rBarorqef c[o-
co6nocrr c $yuganerrran6rrbrMr-r, AeoopMaIIuoHHbrMIi Lr npoqHocrHtIMI,I cBoiicrBaMl-r rc-
cne,qyeMbrx noryoa6prrKaroB.

0,67 0,68 0,69 0,70 0,71
Mo(1650)
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IJ



2l

! l3

R' =0.56

R:q-56-al---r

I43MeEeE[e Boaoyaepxr,rBarou]efi
cnoco6uocrlt ClpB na 6 7o npueogur r
noBHueHrrc .EeoopMa[xoHHbtx cBoicrB
(HasanbHoro MoAyr{ ylpyrocrn) B 5 pa3, a
[poqHocrHbrx (coflporr.rBreHr.1r npoAaBnrr-
BaHr.rro) B 7,3 pa3a. y HCItr{ rroBbr[reHrre
BoAoyaepxrrBaroqeii cnoco6uocrr ua 44 7o

BbI3tIBaer rroB6rrrreHne aeoopMaquoHHblx
cBoicrB (Ha-ranbHoro Moayrr yfipyrocrra) B

5,6 par, a [poqEocrEbrx (coflporr-rBreHrit
IIpoAaBJ -rBaIII.Iro) B 7,1 pa3a.

3Ha'rl.rMbre Ko]oQuuueHTbr napHoii
Kopp9rurq{u rroJrrreHbr Mexay Boaoyaep-
Nunaroqei clloco6Hocrlto It orHocrirenb-
H6rM coAepxaHueM neyuoprgoveunnx o6-
Jracrei rleJrJrrojro3br (C1n.r) Ir ornocurem-
H6rM coAepxaHr,reM irmHr1Ha (pr.rcyHoK 5).

80.0 100.0 120.0 1,10.0 160,0

PucyHoK5 B3anMocBr36Bo,qoynepxuBaro-
lrei cnoco6Hocru nony$a6puxaroo rexmtue-
c(oi qenmono36r c oTHocuTenEHBrM colep-

xa!{ueM HeynopraoqeHHr,rx o6nacr€fi [eJlrk)-
ro:n Cln,

r - C(BB,I - HCIII{, l. -CnEU

7 @yngalrenra,rsnbre, AeoopMaq[oHHbre n upotrEocrHbre cBofi crBa MaKy-
,rarypbr MapKn MC-58

tr43BecrHo. qro BTopIiqELre Bono(Ha I,I3 MaxyJrarypbr 3a cqer 6onhlrefo opofoBe-
Eriq B flpoqecce MgoroI\TaTHoi flepepa6orKl{ !I Melrblreii cloco6Eocrri K Ea6}xaEr4ro 06-
Jraaaror 3rraqurejr6Ho Mer{ErrrriMa xapa.KTepI,IcTr(aMrI aelpopMafllBHocr!.r.

Ha OAO <IIorornsgo-3aBoac(at 6yvaxnar Sa6plxa oo:unrcra ueo6xoatrMocrl
rroB6rtrrenlrr 6yuaroo6paslrouax cBoficrB BoJroKEa n3 Maq/nar)phr ltapr<u MC-5E u
ycoBeprxgr{cTBoBaHl,Ie ee KoMrro3[rlrrlr ao6anleunert Bono(oE nepB{irHofo Bo.]IoKIIa

CIFB a:rs aocraxenlrr [o(a3arenefi Ka.IecrBa Kaproua-raiiuepa lpoeu-r fOCT 7420.
Ha nepoou 3rarre npoBenn cpaBHurenlu)'ro oqeuxy Syrgaueura,rrunx, .ueQop-

MaIIuoHHr,rx, flpoquocrrrbrx ll crau,{aprr{6rx xapaKTepxcrllK Maxyllar}pbl MC-58 u
CUBB (ra6n[qa 6).

Z: npegcraalennrrx azlr{rrbrx BtrAHo, lITo BTop[qrrble Bonorura, 3a c-]er 6orlluefo
oporoBeHur, uMeror [oIIrixeIIIIbre 3EaqeHl4t BoaoyaepxuBarorqeii cfoco6Eocrf, a TaKxe
Merrblr).ro an[Hy rr rpy6ocrr, no cpaeueuurc c [epBI,IqHbIMrl Bo:roruauu CIFB.

,{ru nanryrruero ucrroJrL3oBarr[t [oreHul-Iara 6yMaroo6pa3),roqn cBoiicrB BTo-

prvnoro eoloxua 6uilo [poBeAeHo Qparqr.IoHl,IpoBaHlte MaKynarypEofi Maccbr c llcllort-
sooanreu ra6oparopnoro $pax{aonaropa @,{M. <DpaxquourpoBau[e ocyrtecrBuJlocb
e I crynenl. Mar.alarypnaa Macca pa3Aejrrrac6 r{a 2 opaKql1[ (oporKo- r.r A]rrlHHoBo-
iroKHacryo, r{oropLre oraenbrro apyr or Ap),Ta aoMajrr,rBair[ Ha ra6oparopHoft Merr,Hn{e.
Coorsouenue AJrrinnoBoror{Etcroi Oparqltu (reO) u Kopor(oBono(Hlrcroii (KBO a
Menoqb) cocraBmro 60:40.

Ha ocnogaEaa flo]Dererfir,rx p$yr_Ir,TaroB 6rua npoaegena pa6ota no coctagle-
EI O KOMrrO3[q[ri OTJTTOOT< U: ClteCU ,@@, KB@ r lre.nxoro eoloxna.

,4nr Kax{,{oi cnecn 6naa n:rra,{B@ oflpe,{ejreHHoft crerreHr.r rroMoJra. Kax (oM-

[ol1eET B CMeCTX ECrrOJrb3OBaraCb lre pa3MOnOT:U KBO CO CTe[eHLIO [OMOra 16 oIIIP.

AaEHbrii Bbr6op o66qeE ercrr reM, .rro KBO BMecre c MeJrKrlM BotIoKIroM rlMeqr crerr€r{6
noMora 50 ofllP, nosrouy ucnonr,goealrre KB@ c 6o]Il,u]ef creneEr,ro rroMojra He rlene-

I4



coo6pa3Ho, Bo [36exaHrre ]xyArrreHnr npoUeccoB o6e3BoxrBa.rrrrr IIpI-I oopMoBaHtflt IIo-
JIofiIa 6yMalu IIa ceToqrroM cToJre.

fpy6ocrb Ee pa3Monor6rx BonoKorr Alrrx{r{oBoJloKul,rcroi Spautryu ua 46 Yo

6o:rlue, ve,lt y BonoKorr KoporKoBoJrorrrncroitr $partIrur, qro o6:brcurer rroBlrrrreuubre
3HaqeHru xapaKTepr.rcrr-rK AeQopMari-rBHocrr,r - EaqaJrr,Hbri MoAyrE ynpyrocrr-r (El)
6otrme ua 23 %o, a Ta(xe xapaKTeplrcTlK fipoqHocTri - co[poTllBJreHae IlpoaasJxtBarrl:Ilo
(II) 6omu:e Ha26jyt3ro ,qora:uaaer, vro rpy6ocrr, Bo:rororr, rBJrrrrcr Q),ngaMeH-
TaJIbfltIM CBOiCTBOM, OKa3bIBagT 3aMErrroe Bn[{HIIe Ha }poBerrb ,{eoOpMaqIIOHEErX 'lrlpoqHocrHbrx aBoicTB, B cBt3LI c aTxM [peaJralfaeTct ycoBepmeHcTBoBaTb Bxoalloii Kott-
TpoI6 KaqecTBa MaKyJraTlpltofo cBrpLr c oqel{Koi rpy6ocrt nroprnrofo BoIIoKr{a Ii
,qajl6l{eiuuM Ilpurl TrieM perrreHlr rro [oAroToBrae 6yMaxHoi Maccbt.

Ebltta ycranoBreua recr{ar Koppenrquourra.rl 3aB[cltMocrb BoAoyAepxuBaroqefi
cloco6riocTl,I AjrrGEoBonoK icroii OpaKqnn, KopoTKoBoJIoKH[crof I-I cltecu $par<Ulrfi c
o6*Bo)rurBaroqeft cfloco6llocrr,ro rrnl-I BoAoorAaqefi Maccr,r (p[cyHon 6). Bo,qooraaqa

Ta6nlqa 6 CpaBHeE[e (byEqaMenra-rr6Hbrx, ge$oproqnouxnx, npoq]rocrH6rx x craHAaprHbrx
CIIBB u aDXr MC-5b

fpynna
CBOl1CTB XaDaKTeotcrr(a Pa3MeDHocrt CUBB Mal(vnarlpa

CI] 'uP 20

i:

E

Fr MIIa 1.35 1.044

MM 1.54
lr MKM 28.25

WRV % 97.9

T MKM 2.'73 1.48

f MKr/M r72.25 80.95

cMrh 1.98 2.18
I^ M 94s0 10000

E. MIIa 3050 1810

% 1,49 1.55

S, rH/v 565 390

HM 0,75 0,65
Eu Mlla 1133 624

o r/cMr 0,515 0,458

P H 78.59 59.67

L M 5490 4500

Mna 18.5
L^ K,tr {dM 1182 663

M.[x 70,5

RCT H t07 117

scr KIVM 2.49 2
II KIIa 386 238
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6yMaxnofi Maccbr orpeAelrrETcs BpeMeHeM O[rbrpoBau[r pa36aBneuEoii 6yltaxnof
Maacbr rrepe3 cerKy N9 40 ua npr6ope lllonnep-Puraepa. 9ro gnaqlrrerr,Eo 6onee npo-
croi MeroA orleHKli 6yMaxHofi Maocbr c [c[o.]l63oBalrr4eM AocrynHofi amaparypr,r.

I4:oecrno, qro rll{TeuclrBrrocrl o6e3BoxlBaurr 6yMal(Hofi Maecbr r{a cgToqrroM
crole 6yrtarogorareJr6Hofi MarnrHbr BrIrtEr Ha IIy] tocrb o6pa:yelroro :rucra 6yuaul. C
yBerrulreHrreM BpgMeHLr Boaooraaq[ cMec[ opal{Iluii MarynarypEof Maccbr B 6 pa3 []x-
rocrb rrcra 6yMarri cnllxaercs Ea 11 % (prcyHox 7).

^ 124

a 110

ua

90

80

224

215

214

o 200

195

190

185
10 20 30 40 50

OC, c

7Ar070 30 40

I - ,qnuHHoBoro(Hlrcra{ QpawlLr1i
. - Kopor(oBorloKHrrcrar OpaI(I.ur;

r - cvecr ippaxqnfi.
PHc) HoK 6 BraxvocBr3b Boro) repxhBalorueil
cnoc06Hoc |,r I o6e3BoxtBarcUei cnoco6socr u

6yuaxnoft rtaccr,r

I - AnriHHoBoroKHucrar ibpaKqrrr;
. - nopor(oBorroKHrrcra, opaKrlrrr;

r - cMech ibpaKqnfi.
PracyHoK 7 - B,rrrrHue o6*BoxrrBaoqei cno-
co6Eocrn 6y\,raxGoit Macc6r Ha ryxJrocrr, Jrr,rc-

ra 6yMaru

Oqenroii crauAaprnbrx cBoicrBa cMeceitr QpaKqnii 6uno onpegeleao, vro nau-
JDqlrrrle rroKa3areirr{ KaqecrBa Maxyraryprroi Maccbr Ea6rroAarorcr [p]a pa3More ,4BO
35 .IIIP o coeorgmnocru a Eepa3Monoroil KB@.

CneaFoqnM granoM 6ruo onpeaelenrze B.nl.trHr-rr ro6aBmi B KoMrro3IrIuIo MaKy-
narlpnoii Maccbr repBuquoro Bonoxr{a CIFB Anr fioBbrrrrenrar ero florpe6rl relrr,cKnx
cBotcTB.

flp[ Ao6aBrer ]III CfpB B KoMno3urllrro MaKyraTypHoft l,accbr Io '70 yo cpe4]dafl

Anr {a BoJroKoH [oB6ruagTcr Ha 20,3 9/o, cpearrrr Inupr,rHa BojroKoH Ha 9,8 oA, a Bo!o-
yAepxEBaro[Iajr crroco6Hocrb Ha 13 02.

,{o6aar<a uepnuvnoro Bolloxr{a B pa3rrofi crerrer{r4 BJII4IeT Ha IIoBbIIueHLte AeQop-
Marlr.rollrrbrx cBoiicTB: TaK Haqallbl{Erii Moaynr, ylp}TocTl4! KoTopLIi 3a3[cliT |JIaBELTM

o6pa3oM or Q1'nAaueuram,nrrx cBoiicrB Bono(Ha ri r{aJrrq!-rl MLIKpoHeoAHopoAHocrefi B

fiJrocKocrfi nlrcra rroBblrrraercr Ha 13 7o, xecTKocTE IIpI:I pacrrxeErr{ - IIa 10,5 oZ, xecr-
rocrl npu lr:rlr6e - aa 7,3 70.

yBenrrqentle Ao6aBKq Ilerlrrono3r,r Bbtcororo Br,rxoaa B MaRTJrar]pH)'Io Maccy
rrplrBoauT K rroBLIueH[Io 3HaqeHI-.Ii Bcex flo(a3aTejreii KaqecTBa.

B Eacrorqee BpeMr floKa3are:ru KaqecrBa recr-rafiEepa OAO <florornsuo-
3aBoAcKar 6ylraNnaa $a6puxo, BLrpa6arbBaeMoto r-r3 100 o/o MaKynar)?r,r uapru MC-
5F, ue gocrrraror yponu fOCT 7420. ycrairoBreno, vro go6arr<a CIIpB e r<ormo:ll-
qr.rro recr-nafiEepa B xojll,IqecTBe 5...107o [o3Bornr aoornqL [oKlBareJlefi KasgcrBa

16



CTBA, PCTJlAMCHTUPVEMEIE

IIorca:arelu
(aqecTBa (ap-

TOHA K-l

Macca 125t7 r/M2 Macca I'7 5+12 rlvl2

cuBB
5%

CUBB
t0%focT TY Oarr focr TY

I4unexc fl,
Kl la M-/t'

1,68 3,20 3,35...3,38 2,9'7 4,7 |

I4xlerc RCT,
H M-/f 1,20 t,12 1,16...1,29 I,l4 1,03 1,41 |,47

lponna |OCT. Tar npa 4o6aaxe CqfB 5...10 % nHAeKc co[porriBneErrr [poAaBnrrBa-
Hr.rlo llpeBbrorr rra 39...5916 srra,re:dfis Ty, a I;IHAe(c c)r(arrir (oJrr,{a sa26...43%o u
rro3Borrrr aocrurrb rro grlrM [oKa3arejr{M ypoBEq focT (Ta6nrqa 7).

Ta6n[qa 7 BrrrEI{e Ao6aBM CUBB B KoMrro3rlllrlo KaproHa Maprfi K-l Ha noKa3areiru Kaqe-

focr 7420

8 PeKoMeHAauI-lu rto coBepueHcrBoBaHrtro rexuo,rornn recr-nafiHepa

B (aqecrBe peKoMerrAarlrrii IIo ycoBepueEcrBoBaHuro rexHoJrorua recr-raiiHepa
rlpeanoxeIIo cJreayroqee:

1. Vcoaepueucreoaarr, BxoArroi r<onrpom nory@a6priKaroB. IlpoBoAr,rrr, KonrponL
rpy6ocrl nocrynaroqero BTopllqHoro BoJro(Ha c rrpI,tHtTLeM peIIreHLIt o xapaxTepe ero
fiocneA),rorqei o6pa6orxr4.

2. npoBecrr.i lr3MeHeur,re KoMrro3riqlru 6yvaxnofi uaccbr, OpaKrl[ou[poBar r€ Mar\T-
naTypFoi Maccbl npoBecTu B cooTHo[reEr { AnrHHoBoJIoxHI,tcToi u KopmKoBo]IoKrI'i-
crofi OpaKrlr.rii 60:40 %. Pa3Mor CIIBB [poBoalrrb Ao creleHr roMora 22 oIIIP. 

AnuH-
HoBorornr.rcryro Opa(quro pa3MalrhrBarl Ao crerl€Hrl rloMona 35 .IIIP. Koporroeo:roxnu-
cr1'ro Sparrlurc Ee pa3Marr6rBarb. Beonzrr, r KoMno3r.rurrrc MaKyrarlpHoii Macc6r CqBB
co creneHr, TloMolra 22 olllP B Kor[.recrB9 ao 10 0/o, qTo [o3BoJuer floryqr.rTb TecT-
naiiEep, coorBercrByrorqnf fOCT 7420 c xaparrepucrl.rKaMr4 ypoBH.q KaqecrBa Br,rcrrJnx

Mapo(.
3. Axa.'ri3 ,Earrr ,rx Jrareparyplr rro3Bomer per(oMeHroBarr, o6pa6orKy Alrr,rur{oBo-

Jlo(Ilr.rcrof Sparqnu aropuvuoro BoJroKEa no creAt'roqeMy pexaMy: (oHrleETpaq[t
Maccbr 4,5...5 0Z; rulrprma Hoxeii pa3Manr,rBaloqeii rapurir)ryLr 2...2,5 MM; yAerbuar rra-
fpy3Ka Ha KpoMKra Hoxeii 0,3..,0,8 Brc/v; yAerbrrar Harpy3Ka Ha rroBepxHocrr, noxefi
150...300 Br c/v- u none3Eas yaerEsarr 3Hepraa na pa:uo;r 25...40 rBr\r/r.

4. Anauus AaHHErx Jr[Teparypbt ]ro3Bolrrer c.rararr qelecoo6pa:HllM LIcrIoJrL3oBa-

Er{e mpHr4Typbl c Mlr(poHoxeBoi, [oBepx{ocT6ro r{oMIIaHItIt (MeTco), a TaKXe [poBe,{e-
Hr{e pa3Mojra MaKyJIaTypHoii Macclr B MHofoarlcKoBbrx Me]I!,HIiq€x L KaIBInaqItoHHbIx an-
fiapaTax, qTo 6yaeT cIIoco6cTBoBaTb Bo3r{[KioBerrno cxllMarcIqux ycII]'iIIi c MTiHLIMIBa-
q[eii rroBpexaeHlur Bono(oH.

5. ,{tra onepmrnuoro rrorrrpo;rr roroBlrocrli Maccbr ( orlrlrBy r onrlrur:aqru Qop-
MoBaIr[t crpyKT]?br 6yrraNnoro nucra Ha ceroqHoM crone npeAnoxerro (or{Tpon[po-
Barb o6e3BoxuBaroqyo c[oco6HocTb 6yMax{Eoii MaccEl rlo rroKa3arejrrc BoAooTAaq[,
KOTOpLit, KaK IIO(a3anl1 npOBeAeHHLIe rlCCJreAOBaHI,It, LIMeeT BbrCOr{}4O Koppenrqurc C

BoAoy,qepxlIBa.rouei cnoco6Hocrr,Io, oflpg,qenrloqei ypoBeEb AeoopMarl[oHHErx r,r

IlporrEocTH6rx xapaKTepIicT]tK.
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OETTU4E BbIBONLI

l. llory'{eHbl IroBbre 3HaHLIt o B3a[MocBr3LI crpyr{rypbr creE(fi BoJro(Ha c Qn3LIKo-
MexaHrrrrecKuMx cBoiicrBaM[ [ory6a6pE(aroB, o6pa3]'rotr[rx Mar{ynaq.py Maprar MC- 5E.
2. C [puBJIe'{eH].IeM MeroAa I4K-@ypbe crre(TpocKorr@, ycrarroBneEo, rrro Ha BenurtllHy

,{eOopMarI[oEHbIx cBofcrB CI{BB ocrroBrroe BJrIrtI 4e oKa3brBaer orHoc[TerbHoe co-
,{epxaFrie alcop6quoHHoi Boabl B creHKe BoJIoKHa. yBenri.reErre ee coaepxaEl,It Ha
0,1 7o flpriBoariT K cH[xeHr4ro r{aq:Lnbrroro Moayru },IlpyfocTn E1 e 5 pa.:, a co[pmr4BJre-
rrrl cxarlrro KoporKoro o6pa:ua SCT a 2,7 pa:a.
3. llona:ano, qro orHocLTeJIbI{oe coaepxaurle cBt3aurroi Boar,r oflpe,4elrrercr oruoc[-
T9Jr6r{6rM COAepXarIteM HeyloptaoireEEblx o6jlacTer uernrono3r,r c (oHoopMaqriefi c2 lI
nonu- ri oJrrirocaxapa,{oB. C yBeJIllqeIIueM orlrocllTerhHoro coAepxaHr.rr Ee]TroptAoqeH-
HErx o6nacreii rleJrjtojro36r C:** y CIFB Ea 2 yo, co,ep)Kajdve BoA6r [oB6IIrIaeTct I{a
31 0/o, a y urcreenuoii HCIII-{ noaurreuue C2,.yn Ira 4 0Z colpoBoxAaercr [oBr,rlreHI,IeM
orl{oclneJlbuofo coAepxaulu cBt3annofi Bor:'l Ha 4 oA.

4. ycraHoBreuo, .rro 3aKorroMepuocrn y HCIII] ornnqarorcr or cryuaa C{BB relt, vro
KpoMe BoaLI eqe !I JllrfHI:IH BJrrItgT r{a aeoopMaulroHH6re Il flpoqEocrrrbre csoiicrea. v
n4crBelrHoi HCIIII rroBr,rlreHue C2""rn ua 4 oZ conpoBoxaaercr rroBErrleErieM orrrocfi-
TeJrrrroro coAepxaurlr cBt3aHuoii Bo,{Lr rra 4 0%. IIoBr,r erne orrroclrrelrrr{oro coaepxa-
EIIq cBr3aHHoil goAn na 0,02 o/o augrrsaer cu{xeEae rpy6ocrn Bono(oE I{a 6,5 7o, Ilo-
Bbrrrreu[ro EaqaJrsrroro MoayIUr ]TrpyrocTrl (El) B 5,6 pa34 cotlporllB:reulla rrpoaaBlrliBa-
Hnro B 7,1 pa3a, a co[poruBrreurir cxmnrc Kopor(ofo o6pa3qa SCT B 3,2 pa3a.

5. flpeg:roxen pacver Berrrq[H6r clrrbr rpeHrirr MexAy BoJroKHaMu B crpyKType 6yMaDi
r.r lrcflojrb3oB,lr{rieM MEroaa orrpeaejreHl,It MexBoiloKoHEbrx cnjr cBr3lr rlo METo,{y
C.H. I4easoga r fOCT 13648.6.
6. floKa3aHo, qro Bo,{oy,{epxnBaroruaq cuoco6nocrr BoJroKEa, B c[nbrrof crerleHlt
Bnruorqarr aa 4e$opllaquoaarre rl flpoqEocrulie cBoftcrBa, o6ycnoBneua B ocrroBuoM
coaepxzu{rieM Heyflopt,{osenlx o6nacreii uerrloro3u (C1,.r,) lr orrrocrirejrhrrr,rM co-
lepNanreu o6eux crpyxrlpurx Sopu :rurn{Ha (M. (1510) r M" (1600)).
7. Vcranoereno, qro ,{Irr nporr3BoacrBa recr-nariHepa, coorBercB)muero |OCT 7420
ueo6xoarlro aBeAeHIje 5-10 0Z C(BB co crenear loMona 22 .IIIP o r<ouno:rqrro 6y-
Maxuoii Maccbr rr3 MaryJrarypbr Maprca MC-58, vro noencln xaparrepucrrru geSopua-
rrrBEocru Ha 30...43 0Z n fipo.rHocr[ sa 40...50 70.

8. C$opuyiuporanbr npeaJloxenlir [o coBepuerrcrBoBarxdo rexr{ononflr recr-
nainepa, no3Borrrorque [pora3Boarirb fipoAyKqlxo, orBeqaroq].ro rpe6ooarruna fOCT
7420, r<oroprre 6ygyr ucnoru:oranu rrprl MoAepnl43a{lrlr EA4 N91 OAO (llororutno-
3aBoacKar 6yMaxEar Qa6p,rro. Pac.rerHr,rii oxo-.raaeMr,ril g(oHoMljqecKfiil eS$er.r rpr
ncfioJrb3oBarrl]Ii Aar{r{6rx AriccepraqrroHHoi pa6orH cocraerzr - 440,45 Tbrc. py6l roA.
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Ocuoruoe co,qepxarlre Aficcepraqri[ u3noxeno a cre41'rorqnx pa6orax:

1. E,rnnoea, JI.A.I{3MeHeHne HaAMoaeKy.'rspHon crpyKryp},r BoJroKHrrcrErx no,ry-
r[a6pr.rraror ri3 apeBecnnbr B npoqecce pa3Mo,ra [TeKcr] / ,{.A. ,{y,rr,nun, "II.A,
B.nunoua, O.II. E.rnHyuroBa // XnMnr pacrurerbuoro cbrpbq. - 2007. - J\! 1, - C, 75-
83.
2. E.'rriHoBa, "LA, BJr[qHrre creneH[ noMo,la opaKuufi BTopErrHoro Bo!'roKHa Ha

lpotrHocrHbre cBoicrBa KaproHa [TeKcrl / A.A. ,{y,rlxuH, "rI.A. Enl roea, O,I{.
E.'uuyrroBa // XuMur pacrrrreJrbHoro cuprr. - 2007. - J\b 1. - C. 85-89.
3. EJirrHoBa, JI.A. 3Soer<rurnocrr, HoxeBoii II 3riu.rrr4[lrlr4p],,roqeii rapHr,rrypbr AriaKo-
Br,rx Mer6Hlt{ fipn pa3Mone MarqrarypHoii uaccH fTercr] / JI.A. IOxanluoea, ,{.A.
AvrbKriH, JI.A. ErlEoBa, B.I4. KoMapoB // CoBpeMeEEr,re Hay.rHbre ocHoBbr ri [EEoBarIL-
oHEEre TexHoJIOr[[ 6yMaxHo-KapToEEbrx MaTepI,IaJroB c [cDoJrE3oBar{ueM BToprErrofo
Borrorna rl: Ma(y.rrarypbr: C6. aayr. rp. 7-oii Mex,qynapoguofi nayvno-rexrnruecrot
ronoepenqru: I4:I-eo Kapaeaeao-flpaoaa, 2006, - C. 25-30.
4. Ejlrnoea, JI.A. Kourporr, pa6oru orlena MaccololroroBKr{ c rroMorqbrc ilBroMaru-
3ripoBauuoro MgToAa onpeAelenlu $parq[ouuofo cocraBa rro arlrse BoJro(Ha B ycnoBlt-
.rx OAO <florolrsHo-3aBoAcKar 6yuaNnaa Qa6prr<o fTercr] / ,1,B. Ky:aeqoaa, ,[.A.
EnuEoBa, A.A. Ayrbru{E, t.B. Ka3axoB, ,4.1. q1xwrn // CoapeuenHbre HayqEbre oar{oB6r

a ItHHOBaIlIrOHH6re reXHOtrOr{lI 6yltaxno-r<aprouurrx MaTeplia|oB c Itcrlojlb3oB,lr{rieM
BToptrrr{oro BoJroKHa u3 Maxylrar}pLr: C6. Eay.r. rp. 8-oii Mex,{yEapoaEoii rrayqno-
rexanvecxoi rou$epegunu: I43a-Bo Kaparaeoo-llpae4a, 2007. - C. 26-31.
5. E.[{HoBa, JI.A. Zclo.]rBoBaHI,Ie 3JIeMer{ToB rraHo rexHojror[It B yrIpaBJIeHr[I Kaqecr-
nolr 6yuaru [Te(cr] / O.I4. Brr.rHyuroBa, .4.A. [y:Ihrorn, B.A. CruryIIAoHoB, JLA. ErriIIo-
Ba // XLrM\1s e I{EII: C6. rp. MexAyHapo.qHot Ea),"{no-flpaKruqecKoii KoHoepeHurr{
Carrr<r-Ilerep6ypr, 2008. - C. 41-56.
6. Elr-uon4 .lLA. I4ccreAoBaHue uop$oaonruecr<rzx cBoicrB MaKyrarypHo[ Maccbr,

pa3,qenelnoi ua Sparquu lTexcr] / LA. E:lruoea, B.14. Kouapoa, {.A. ,{ymrlu // Ho-
Befirrlrie rexrorom[ B flpor.r3Bo,qcrBe 6yuaru: C6. rp. 10-oii lO6r:refirofi Mexa]EapoA-
Hoi lrayqno-Texruqecr<oi r<ouQepeuquz - KapaBaeBo, 2009. C. 7- 10.

fi PIH'ITbIE OEO3HAqEHI4JI

CI]BB - cym$aruax rlelrirroJro3a Br,rcoKoro B6lxoAa;
HCIIII - ueirpauruo-cym$urnaa noryuennroJlo3aj
C,TIEI{ - cym$aruaa Jrl.tcrBesu r 6elrer{ar qenJ'Itolro3a;

Cfl - creneHr, noMora, .IIIP;
@I - 6)EKrl[oHa"rbHbre fpynru,r;
Clrn - oraocurelruoe coAepxaHr.re yloprgo.reuuux o6racreii ueJr:rrolro3r{rrx MaKpoMo-
neKyn c KoHoopMaquei Cl;
clseyn - oTHOCIiTeIIbHOe COAepXar[e Ee].[OprgOVennrX O6IaCTei rIerrrO.[O3I{LIx MaI(-
pouoreryr c ron$opMarlueii Cr;
Czueyn - oruocrlTenlnoe coAepxar[e rre],rropaqovennr,x o6.nacrei t1errlolo3nbrx Mart-
polrorenyr c nonQopMaurei C2, a ra(xe Apyflx IloJrtr- Ir on{rocaraapuAoB;
M" (15 10) onrocrreJrlr{oe coaepxaune o6leMnofo rlrrur-rna;
Mo ( 1600) ornocrreirr,Eoe aoaepxaulre noBepxqocrnoro rfifirrlrra;
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N4(1650) - orEocrarelrr,Hoe coAepxaE e cBr3auuofi Bo,{r,r;

tr4o (1740) oruocrreJrr,Eoe cogepxauue 0)'rrrcqrloua,'r6ubrx rpyrrrr (Kap6onrurr,Hhrx r-.r

r<ap6oxcuar,uux);
f - fpy6ocr6 Boro(Ha, Mr/M;
V - rqxrocrr, cv3/r;
T - ronuuua cteuxrl Bono(H4 MKM;

Lo - HyreBar pa3phrBHar Anrirr4 Mj
p - nnoraocrr, r/clr3;
Ao - pa6ora parpylenlra, u,{N;
op - parpyuaroulee HanprNerae. MrIa:
Jtc - Ip9[I[HocToiKocrb, (AxlM;
J*16 - rngerc rpeulunocroii(ocrri, (,4x M/Kr;
WRV - ao4oygepxlrBaroqar cnoco6uocrr,, o%;

OC - o6essox[saoqan cnoco6nocrl, c;
L pa:pr,ranar grun4 u;
II - conpoltalenue npoAaBnnBaHrro, dla;
RCT - pa3pyuarorqee yclrnlre flpli cxmlru Korr,!a, H;
SCT - couponm,remea{<arlrorepqrKoro)trxrrrcao6pesqaq{o,%ruocxacm,xIV\4
S, - xecrxoct nprl pacrrxerr[[, KIVM;
Sb xecT(ocTl [pll !3ru6e, H.M;
/"p cpeAEeMaccoBar AJrrIHa BoJroKH4 MM;

Ft MexBoroKoHEr,re cuJrhi cBr3u rro I4BarroBy, MIIa;
F2 [pOr{HOCTb MeXBOJIOKOIIIIbIX CIIJI CBt3]a Ha paCTtXeEIre, MlIa;
F3 pacrIeTTla{ [pOqHOCTh 3IeKTpOCTaTIZqeCKIix CIiI Ha CABIr|, Mna;
F4 cIiIIbI TpeHtlt MexAy BonoKHaMIl, MIIa:
b - unrpnaa aolorua, vrr,.t;
El - HaqalILHEri MoAynb yflp)Toarri, MIIa.

Or:urlr ua anropeQepar B ABlx gK3eMnJr{pax c 3aBepeHHrrMu rep6oBofi neqa-
TbIO U noAnr-rorMrr npocrrM HarrpaBJU{Tr, no aapecy:

163002, f. Apxarrrerucx, Ha6epeNnar Ceaepuofi lBTrrrrr, 17, AfTy, $rccep-
rarruoHHbrfi coBer A 212 008 02.
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