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Ilpusedenvr  pezynvmamol

CMAMUCMU4YeCKo20  dHalu3d npoYHocmu nopmﬂaydueMeHma munda

IIEM I 42,5 H, evinycraemoeo omevecmeeHuviMu npeonpusmusamu. Paccuumanst undexcol 603mMoicHocmet
MEXHONIOSUUECKUX NPOYECCO8 NPOU3BOOCEA 30600086, UCHONBIYIOWUX DA3HBIE CHOCODLI NPOUBOOCHEA e~
Menma. Jlansl pexomenoayuu no UCnOIb308AHUIO UHOEKCO8 BO3MOICHOCHIET NPOYECCO8 8 YNPAGICHUN Kaye-

CMBOM NPOOYKYULL.

Karouesnie ciosa: nopmuanoyemenm, cmamucmuyeckas o6padomra OauHvIX 0 Kadecmee, noje 0onyc-
Ka, UHOEKCHI O3MONICHOCETI NPOYECCOs, YPoseHs Dpaxa.

LlemMeHTHAST MPOMBIIUICHHOCTD IO MPABY CYH-
TACTCsl OMHUM M3 BEAYIIUX HAMPABICHUHI MPOMBIIII-
JCHHOCTH CTPOHUTCIBHBIX MATCPHUATIOB, MOCKOJBKY
MMPOU3BOAUT BSDKYIIHUG, MPUMCHICMBIC BITHPOKOM
CIICKTPEMATCPUATIOB M M3ACAUU IS KUTHIHOTO H
MMPOMBIIIJICHHOTO CTPOUTE/IBCTBA, BO3BCACHUS 00b-
extoB uH(ppacTpykrypsl [1-3]. Hapsiny ¢ GeroHoM
LEMCHT SIBJISICTCS BTOPBIM MOCJIC BOJABI HAHUOONICE
yroTpeOIsIeMbIM  PECYPCOM HA 3CMIIC. CHKETOHO
ero moTpecOICHUE HA HAUICH ILIAHETE COCTAaBJISICT
okono | ToHHEI HA YenoBeKa [1].

Hcropust mpOMBIIUICHHOTO MPOU3BOACTBA 1IC-
MeHTa B Poccun HaunHacTes B 19-om B, koraa OvLian
mocTpocHk! HeMeHTHBIC 3aBoAsl B Lllypose (1870),
IMoxonscke (1874), Hoopoccuiicke (1882) u t.n. B
HacTosee BpeMs B Poccun QyHKIIMOHUPYET OKOIO0
60 ICMCHTHBRIX 3aBOJOB, HCIOIB3VIOIINX PAa3HBIC
CrocoObl MPOU3BOACTBA, B 3ABUCHMOCTH OT OCO-
OCHHOCTEH ChIpbEBOH 0Oaspl pervoHa. (OCHOBHBIC
paiioHbl 1O MPOU3BOACTBY LieMeHTa — LlgHTpasms-
Hbid, Ypanbckuii u IloBomkckuii — paboraror Ha
MMPUPOTHOM MHUHEPATbHO-CTPOUTEIBHOM Chiphe. Ha
Vpasic UEMCHTHAS MPOMBINIJICHHOCTh IMHUPOKO HC-
MOJIb3YET OTXOMABI YCPHOU MeTautypruu. Beaymu-
MH KOMIIAHUSIMH B 3TOM CCKTOPE SIBSIOTCS. EBpo-
uemeHT ['pyn, Xomauar HolcimGroup, I['pymma
kommnanuit JICP, XaiigensOeprliement Pyc u ap.

CoOBpPEMEHHBIC LICMCHTHBIC 3aBOJbI MPEIACTAB-
JSIFOTCSL COOOM BBICOKOMCXAHU3UPOBAHHBIC U ABTO-
MAaTHU3UPOBAHHBIC MPOU3BOACTBA, OJHAKO OOJIBIIAS
YaCTh OTCUCCTBCHHBIX IICMCHTHBIX 3aBOJOB  CTPO-
uiack B 1950-1960-¢ roasr u mias TOro, 4roObl B
MOJIHOM MEPE COOTBETCTBOBATH COBPCMCHHBIM
CTAaHAAPTaM KadEeCTBA HYXKAACTCS B TCXHHUUYCCKOM
nepeBoopykcann. [IpuBoas ciosa Ik .Boamua, ms-
BECTHOTO AMCPHUKAHCKOTO MPCANPUHUMATEIS, aK-
TUBHO PAa3BUBABIICTO TEXHOJOTHH OCPCKIUBOTO
MPOU3BOACTBA U KOHICTITHIO «6 cUrM»: «KIHCHTHI
3aMEUaroT Bapualnio (PasHMUILY), a HE CPEIHESES 3HA-
YCHHEY», MOKHO PE3IOMHPOBATH, YTO OOCCICUCHHE
CTaOUIBPHOCTH OCHOBHBIX TOKA3aTC/CH KavecTsa

LECMCHTA U CHIKCHUC HX BapUALUK SABJSICTCS HEOO-
XOJUMBIM YCIOBHUEM OOCCIICUCHUS! KOHKYPEHTOCIIO-
COOHOCTH OTEUCCTBEHHBIX LEMEHTOB. JddexTus-
HBIM MHCTPYMCHTOM PCIICHHS 3TOU MPOOICMBI SIB-
JSIeTCs Pa3padoTKAa U BHCAPCHHEC HA MPCIITPUITHN
CMK Ha OCHOBC MCXKIVHAPOMHBIX CTAHIAPTOB
HCO cepun 9000 [4], omHako 3TOT HHCTPYMCHT
VIOpaBICHUS HE AacT okumaemoro sddekra, ecnu
HC YACSATh AO/DKHOTO BHUMAHHS COBEPIICHCTBOBA-
HUIO TCXHOJOTHH MNPOU3BOACTBA, TPAMOTHOU opra-
HU3AIUH U CTPOTOMY  BBIMIOJIHCHHIO — IPOLICIYP
BXO/HOTO, MMOOTMCPALIMOHHOTO U MPUEMOCIATOUHOTO
KOHTPOJIS, OLICHKE CTa0MIBHOCTH KA4YeCTBA BBIITYC-
kacMmou mponykuuu. He cavuaiino B 1997 rony
I'OCT 30515 caemanm oOs3aTeIBHOM IIPOLICAYPY
OIICHKH YPOBHS KaueCTBA IIEMCHTA MO KAXKIOMY
HOPMHUPYEMOMY TMOKA3ATE/II0, B YACTHOCTH MO TO-
Ka3aTe/IsIM MPOYHOCTH U COACPIKAHUID OKCHIA CC-
pet (V). Tlomumo 3TOTO, B ACUCTBYIOIICH BEPCHU
sroro crangapra — [OCT 30515-2013 (. 8.5) — ¢
LRI OCYIICCTBJACHHUS BHYTPCHHETO ITPOU3BOI-
CTBCHHOTO KOHTPOJS U OOCCICUYCHHUS KavecTBa
MPOAYKIUK YCTAHOBICHO TPCOOBAHUE K HATUUIHIO
CHUCTEMBI MEHEKMCHTA KAYCCTBA U HCOOXOUMBIX
st ¢ (PYHKIHOHUPOBAHHUS PECYPCOB, MPOLECCOB
U TOKYMCHTOB.

C 2016 roga BeeacHa oOs3aTenbHas cepTudu-
Kaluusl UEMCHTOB C IICJBI0 OOCCIICUCHUS TapaHTHH
KaQ4YeCTBA 3TOTO MATCPHAJIA, MOBBIMICHUS €r0 KOH-
KYPSHTOCIOCOOHOCTH W 3AIMUTBL  POCCHHICKOTO
PBIHKA OT LICMEHTOB HU3KOTO KAYCCTBA, B MPOLICAY-
pax KOTOPOH TaKKe MPEAYCMOTPEHA OILICHKA CTa-
OmmpHOCTH KadecTBa emenra [5]. CaexyeTr orme-
TUTh, YTO CTAOUIBHOCTh KAYECTBA OTCUCCTBEHHOTO
LEMCHTA CYIICCTBCHHO HIKE Muposoro. Kak orme-
yaeT [6] auamaszoH koJeOaHMs MOKA3aTe/IeH Kade-
CTBA LIEMCHTA, HATPUMEP MPOYHOCTH MPH CIKATHU B
28-CcyTOUHOM BO3pacTe, B CPEIHEM COCTABIAET + 5
Mlla, 4T0 HEAOMYCTUMO AJISI CBPOTCHCKHUX MPOU3-
BoautecH ueMeHTa. OmbIT 3amagHBIX CTPAH IMOKa-
3bIBACT, YTO MAKCHUMAJIbHOC KONCOAHHE KaueCTBa
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meMeHTa HEe AomkHO mpesweimarte 2 Mlla. Taxk,
HAMPUMEP, HA OJHOM M3 KPYIHBIX IIBSACKHX 3aBO-
JIOB TPOU3BOAUTCIBHOCTBIO 2 MITH. TOHH IICMCHTA B
roJ 3Ta Beau4YMHA cocTaBiser He Oosce 2 Mlla. B
CAyYae €¢ MPEBBILICHUS HA MPCANPUITHH OObSIBIISI-
CTCsl aBapUiiHAS CUTYyalHs ¢ 00s3aTCIbHBIM OIMOBEC-
IICHUEM BCEX MOTPESOUTEICH, MPUHUMAKOTCS MEPHI
Mo CTadWIN3alMH MPOU3BOACTBCHHOTO MPOLECCa.
Yro xacactesa I'epmManHny, NPOU3BOAUTCIN LICMCHTA,
KAk MPaBmwIo, viianeBatoTes B 1,5 MIa [6].

B noBom crammapre Ha wmemenrer (I'OCT
31108-2016) ans kaxaou Mapku MO MPOYHOCTH
MPUBOAUTCS TOCTATOYHO IMUPOKWUH AWAMA30H BO3-
MOYKHBIX 3HAYUCHHH, HAIPUMEp IS IMHPOKO IPH-
MengeMoro aiisg uarorosirenus JKbU u B MoHOIHT-
HOM CTPOHTEILCTBEC mNopTinanArieMenTa tana [IEM
1 42.5 H npodHOCTE TIpU CKATHUH B 28-CYTOUYHOM
BO3PacTc HOPMUPYETCA B mpeacaax or 42,5 a0 62,5
MIla. 3ro HE o3HAYACT, YTO HOPMATHBHOC TPeOO-
BAHHUC K MOKA3aTCIIO MPOYHOCTH IICMCHTA COCTAB-
aser 52,5 = 10 MIa, a yka3eiBacT Ha BO3MOKHOCTb
TOTO, YTO OJWH 3aBOJ MOKET BBIMYCKATh IIEMCHT C
dakTHueckord MapoyHOU MmpouHOoCcThIO 42.5 Mlla, a
apyro#t — 62,5 Mlla, u o6a nemenra OyayT cOOT-
BETCTBOBATh HOPMATHBHBIM TpeOoBanmsM. [lpu
3TOM BOMPOC BHIOOpA HEMEHTA OYAST PEIIaTh cam
MOTPEOUTETh — UCXOMS U3 PEATBHOTO YPOBHS Kade-
CTBa MPOAYKIHHM M €ro CTAOMIBHOCTH, HOCKOIBKY
HCBO3MOKHO BBIPA0OTATh CIUHBIC 0OJICEC JKSCTKUC
HOPMATHBBI 11 BCEX POCCUHCKUX LIEMCHTHBIX 3a-
BOJOB, IIPHMCHSIOIINX PA3HBIC CIIOCOOBI IIPOU3BOI-
CTBa, PA3HOC CHIPEC U UMCIOMIUX PA3HBIA TCXHUUC-
CKHUI yPOBEHb OCHAIICHMUSL.

LSL -3,8(T) +3,9(T)

Llenpro gaHHOTO WCCIEAOBAHUA ABIACTCS aHA-
U3 VPOBHS MPOYHOCTH LCMCHTA B 28-CyTOUHOM
BO3pAcTe, BBIIYCKAEMOTO PA3IMYHBIMH 3aBOJAMH,
(VHKUHOHUpYOIUMH Ha Teppuropun PO, u ouen-
Ka CTaOWJIBHOCTH TEXHOJIOTHYECKOTO MpoLuecca
MTPOM3BOACTBA LIEMEHTA TI0 JAHHOMY IIOKA3aTelTIo.

B kauectBe 0OBCKTa HCCIACAOBAHHUS OBIT BHI-
Opan moprmadamement tuma IHEM 1 425 H mo
I'OCT 31108-2016.9Tot niemenT HanboIce BOCTPE-
0OBaH Ha PHIHKE Oj1arogaps ONTHMAIBHOMY COYC-
TAHHUIO IICHBI M KauecTBa M INUPOKOW 00IacTH €ro
mpumeneHust. [lo3ToMy JaHHBIN THI LEMEHTA BXO-
JUT B HOMCHKIATYPY BBIIIYCKACMON MPOIYKIHH
OOBIINMHCTBA OTCYCCTBCHHBIX LIECMEHTHBIX 3aBOJOB.

Ilpm mpoBeaeHMM aHamM3a HCITOJIB30BAIICH
pe3yabpTaThl UCOBITAHUM NApPTHM LEMEHTa, OpPeao-
CTaBJICHHBIC HECKOJIbKHMH 3aBOJAMH-
MPOU3BOAUTCIIMH LIEMCHTA 3a repuox ssaeapb 2016
r—wmapr 2017 r.

Craructuueckass o0paboTKa AAHHBIX BBIMOJI-
HATach METOJOM aHAIHM3a BOZMOYKHOCTEH IpoLiecca.
Ero cyte 3akmrouactcss B rpauueckoM NpPeACTaB-
JCHHUU JAHHBIX O TPOLECCE (MOKAa3aTe/Ie MpoLecea)
B BHAC THUCTOIPAMMBI C YKA3aHHEM TPAHHI] TOJIS
JOIMyCKa U Juana3oHa COOCTBEHHON M3MEHYHBOCTU
Iporiecca B TMPEATIONOKEHHH, UTO PACIIPEAEICHNE
JAHHBIX MOAYUHICTCS HOPMATbHOMY 3akoHy. Ims
3TOro ObLT HCIONB30BAH MPOTPAMMHBIA HPOAYKT
Statistica [7], peaTu3yOLUIHA ITHPOKHH CHOCKTP Me-
TOAOB CTATHCTUYECKOTO aHANIN3a JAHHBIX, TPHUME-
HAEMBIX B YIIPaBICHUA Ka4eCTBOM IPOIYKIHMH [8—
12]. Peaynprarsl mpeacTaBiacHH HA pUCYHKAX 1-6.

USL

YacroTta

42 44 46 48 50 52

lMpoyHOCTb NpKn CxaTUK B Bo3pacTe 28 cyT, Mla

54 56 58 60 62

— Total

Puc. 1. Pesyibrarsl ananuza BO3MOXKHOCTEH IIporiecca Ipon3BojicTBa oprianineMenta [IEM 142,5 H na 3aBoje 1
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Puc. 4. Pe3yibrarsl aHainu3a BO3MOXKHOCTEH IIpoliecca Ipon3BoicTBa noprianneMenta [[TEM 142,5 H wa 3aBoje 4
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Puc. 5. Pesyabrarsl anainuza BO3MOXKHOCTEH Iporiecca npon3BoicTBa nopriaananeMenta [[TEM 1 42,5 H na 3aBoze 5

LSL -3,5(T) +3,8(T)

18
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YacroTa

42 44 46 48 50 52

[MpoyHoCTL NpK cxaTuu B Bo3pacTe 28 cyT, MlMa

54 56 58 60 62

— Total

Puc. 6. Pesyibrarsl ananuza BO3MOXKHOCTEH IIporiecca Ipon3BojicTBa opriiannementa 1ITEM 1425 H na 3aBoje 6

W3 npeacraeiacHHbIX TrpadUdecKd pacopeac-
JEHUM 3HAYEHUM NMPOYHOCTU LIEMEHTOB, BBIMTYCKae-
MBIX IICCTHIO PA3TUIHBIMH POCCHUCKIMH 3aBOJA-
MH, MOXKHO CIECTaTh BBIBOJ O COOTBCTCTBHH STOTO
MOKA3aTe/I1 YCTAHOBJICHHBIM TPSOOBAHUSIM B TEUC-
HHC paccMaTpuBacMoro nepuoma BpemcHU. [lpu
3TOM I 3aBOIOB 1,3.5 u 6 XapakTCpHO CMCIICHUC
pacrpenencHue 28-CyTOUHOM MPOTHOCTH K HIDKHCH
HOpMaTuBHOH rpanvue. g 3aBoga 5 MoxkHO 10-
MIOTHUTCIBHO OTMCTHTh, UTO JICBAS TPAHHULA TIOJ-
HOHM HM3MEHYMBOCTH Tporecca (MHTEpBaN +30) BbI-
XOJWT 32 HIDKHIOIO TPAHUITY OIS TOIMYCKA MPOYHO-
CTH, YTO MOKET OOYCIOBUTh BOSHUKHOBCHHUE Opaka
10 3TOMY ITOKa3aTEeIIo.

O4eBHIHO, YTO MPOYHOCTH LICMCHTA U €¢ Ba-
pHaIs 3aBHCUT OT TPAMOTHOTO MOAOOpa HMCXOA-
HBIX CBIPBCBBIX MATCPHAJIOB, CTCIICHH WX TOMOTC-
HU3AIUK, COOMIOACHHUS TCXHOJIOTHUSCKUX TMapa-
METPOB IIOMOJA U OOknura M APyrux (PakTopoB
[13-15]. Llementr TtBEepacer TeM ObICTpEE, dYEM

0oJbIe B HEM aTuTa (AJUTOBBIC LIEMCHTBI) U TPEX-
kampnuceoro amommuHara [15-16]. C teucHMeM
BPEMCHH MPOLECC TBEPACHUS PE3KO 3aMEIISICTCS.
LlemenTsl, coaepokariue MHOTO OenuTa (OCTUTOBBIC
LEMCHTBI), B PAHHEM BO3PAcTe TBEPACIOT MEIJICH-
HO, HapacTaHWC MPOYHOCTH MPOAOILKACTCS [JTH-
TeapHO U paBHOMEpHO [15, 17-18]. Umenuo x Oe-
JUTOBBIM OTHOCHTCS IIEMCHT 3aBoja S5, MO3TOMY
CPaBHUTCIPHO HU3KHC 3HAUCHHUS MPOYHOCTH HA
CKATUE B MAPOYHOM BO3PACTE BOBCE HE SIBIISIOTCS
MOKA3aTEeNIEM IJIOXOrO KAYeCTBA JAHHOTO LICMCHTA.
Hao6opor, nHOrma cBoicTBa OCIMTOBBIX LIEMEHTOB
Kpaiine mosesHsl. [Iporeccsl ux TBEpACHHS U OCO-
OCHHO CXBATBIBAHHUS COMPOBOXKIAIOTCS BBIACICHH-
€M TCIUTIOTHI, KOTOPAst TEM MHTCHCUBHEE, YeM OBICT-
pee mpoTekacT mpouece cxBarTeiBaHus. [lostomy B
MAacCCHBHBIX KOHCTPYKIHSX, KaK MPABUJIO, MPUME-
HAIOT UMEHHO O€JIUTOBBIE LiEMEHTHI. Mcmonb3osa-
HUC B TAKUX KOHCTPYKLHSIX ATHUTOBBIX LECMCHTOB
MOKET MPUBECTH K HHTCHCHBHOMY TCIUIOBBIACIC-

183



Becmuux BI'TY um. B.I'. Illyxosa

2017, Ne7

HHIO, PA30TPEBY A0 JOCTATOYHO BBICOKOH TEMIIepa-
TYPBI, MOSBICHHUIO TPCIIMH H JAXKE IOTEPE BOJBI,
YTO B UTOTC MOJKCT TIPUBECTH K YTPATE IEMCHTHBIM
KAMHCM CBOHMX KAUCCTB.

CpaBHHTCIBPHO OOJBINONH 3amac MPOYHOCTH
HeEMEHTA 3aBoaa 4 IIOMUMO OCOOEHHOCTEH XUMUUE-
CKOTO COCTaBa MOXKHO TaKKE OOBSICHHTH BBICOKHM
Ka4eCTBOM M OJHOPOIHOCTBIO CBHIPbs, OOYCIOBICH-
HBIC TPUMCHSICMBIM HA JAHHOM IIPEIIPHATHH CY-

ABTOMATH3aLUH TECXHOJIOTMICCKHX MPOLIECCOB, YTO
TaKke obneruact OoprOy 3a KaYeCTRO.

B tabmvme 1 mpuBencHBl pe3ynbTaThl OLICHKU
BO3MOXKHOCTEH TEXHOJIOTHYECKUX MPOLIECCOB 3aBOIOB
Nel-Ne6 obecneunBare Brimyck nemeHta LIEM 1 425
H na ypoBHE HOpMATHUBHEIX TPEOOBAHUH K MPOYHOCTH
B 28-cyrouHOM BO3pacte. Pacder NpHBEICHHBIX B
Ta0MULE MOKA3aTCICH W OLCHKA MPOTHOZHPYEMOU
Jomi Ae(eKTHOM HPOAYKLMH MO TOKA3ATCII0 Mpod-

xuM crocodoM mpoussoactea [17]. Kpome Toro, HOCTH BBINIOIHSICA B COOTBETCTBHU c
JAHHOC TPCAMPHUATHC OTIHNYACT BBHICOKHUA YPOBCHB I'OCT 50779.46-2012 [19].
Taonuya 1
Pe3ynabTaThl OEHKH BO3MOKHOCTEH IPOLIECCOB
Neri/n OGozHaueHHe Rep 28, Cpkl Cpku Cpk Cp YporeHs 6pa-
LIPEAIPUATHS MlIa Ka OXKHgae-
MLI, %
1 3apox 1 48,7 2,34 5,19 2,34 3,77 0
2 3aBon 2 50,9 1,28 1,77 1,28 1,53 0,01
3 3aBon 3 49,6 3,31 6,22 3,31 4,76 0
4 3aBon 4 59,7 5,88 0,95 0,95 3,41 0,22
5 3aBox 5 43,9 1,49 19,97 1,49 10,65 3,9-104
6 3aBon 6 46,5 1,87 7,52 1,87 4,7 0

IMpuBeacuusie B Tadauue waAckcs Cpkl u
Cpku KOTHYECTBEHHO XapakTEpU3VIOT OIH30CTh
pacnpeneneHus napaMeTpoB KauecTBa MPOAYKINHA K
HIDKHEH U BEpXHEH HOPMATUBHBIM I'PaHHIAM COOT-
BETCTBEHHO, YCTAHOBJIEHHBIM B HOPMATHUBHOU J0-
KyMEHTAIMH. JHAYECHN ITHUX IOKA3aTeIeH NCIOIb-
3VIOTCS Il OLEHKH OKHJAEMOTO YPOBHSA HECOOT-
BETCTBUM, BO3HUKAIOIIUX MPU BBIXOAEC 3HAYCHUM
HCCIIEIYEMOTO TIOKA3aTeNIsd 32 HIDKHIO WA BEpPX-
HIOK HopMatuBHYIO rpanuny. Mamexcer Cp u Cpk
XapaKTEPU3YIOT BO3MOXKHOCTH IIPOIIECCa MPOU3BO-
JUTh KAYECTBCHHYIO MPOAVKLMIO ¢ YIETOM U 0e3
ydeTa HaCTPOMKH Mporecca Ha MEHTP MO JOITyC-
ka. Kak creayer us puc. 1-6 u manubix tabmuisn |
13 6 pacCMOTPEHHBIX IPOU3BOJUTEICH TOIBKO TEX-
HOJIOTMYECKHH Tpouece 3aBoja 2 HACTPOCH Ha
LIEHTP TmoJa Aorycka. [ octanbHEIX 3aBOAOB Xa-
PaKTEPHO CMEIIEHHE PacTIpeACICHI TTapaMETPOB B
CTOPOHY OJHOW M3 YCTAHOBIEHHBIX HOPMATHBHBIX
rpanun. [Ipn sTOM nocTaTouHBIN 3amac KadecTsa,
[TOJIYIEHHBIH B PE3yabTaTe PacudeToOB JIS BCEX 3a-
BOJOB KpoMe 3aBoAa 4 MO3BOJET MPOTHO3HPOBATH
HU3KYIO BEPOATHOCTD MOSBICHUS Opaka HEMEHTA IO
nokazare o npounoctu. Jas 3aBoma 4 oamH U3
nnaekcos (Cpku=0,95 <1) cBHACTEABCTBYET O BE-
POSTHOCTH BBIXOAA TIPOLIECCA W3 YIPABIAEMOTO
COCTOSIHUSL M TOSBICHUM AC(PEKTHOW MPOXYKIIMH,
HO TMOCKOJIBKY Peub HUAET O BEPXHEH HOPMATHUBHOM
TpaHUIEe, 3Ta CUTYalHs JHUIIb CBHACTEIBCTBYET O
Iepepacxoie HEKOTOPBIX BHAOB PECYPCOB, HUTO

MPUBEJIO K MOIYYCHHH LIEMEHTA ¢ 001ee BEICOKUMHU
MPOYHOCTHBIMHU TOKazaTe/siMu. LleMeHT ¢ Takumu
XapaKTCPUCTUKAMH MOXKET OBITh MepeKIaccupuIm-
pOBaH B ciy4yac HEOOXOAUMOCTH H TPH COOTBET-
CTBUH IPYTHX TMOKA3aTCICH YCTAHOBIICHHBIM TPE-
0OBaHHUAM B KJIACC MO MMPOYHOCTH MPH CKATHH 52.5.

Takum oOpaszom, u3 gaHHbIX Ta0m. 1 ciaexyer,
YTO JUI TEXHONOTHUCCKUX MPOLECCOB LIECTH pac-
CMOTPCHHBIX I[ICMCHTHBIX 3aBOJOB XapPakTCPCH
MPAKTUYECKU HYJIEBOW MPOTHO3ZUPYEMBIM YPOBEHD
Opaxa memenra LIEM 1 42 5 H, necMoTps Ha oTcyT-
CTBHEC HACTPOHKH MPOLecca Ha LCHTP MO JOMYCKa
U CMCLICHUE PACHPEACICHHUS 3HAYCHUN MPOYHOCTH
B ITPOCKTHOM BO3PAcTE B CTOPOHY OJHOH M3 HOpMa-
TUBHBIX rpanuil (puc. 1-6).

PesynpraTel mpOBEACHHOTO CTATHCTHYECKOTO
aHamM3a MOTYT OBITh MCIOJb30BaHBI HAPSAAY € Me-
tomamu, ycranosieHueiMu ['OCT 30515-2013, B
CHCTCME YMPABICHHUS KAYCCTBOM MPOAYKLHH Lic-
MCHTHBIX 3aBOJIOB, MNPCAOCTABHBINUX PE3YIbTATHI
WCTBITAHUH AT JAHHOTO HMCCICAOBAHMSA, I TO-
BBILIICHUS KaYeCTBA U OOCCIICUCHHUS €r0 CTAOUIBHO-
ctu [10, 11]. Ucnomp30BaHne WHACKCOB BOCIIPOU3-
BOJUMOCTH TIO3BO/IICT CPABHHBATH BO3MOXKHOCTH
TEXHOJIOTHYECKUX MPOLIECCOB MPOH3BOACTBA, pea-
JAM30BAHHBIX HA PA3HBIX MPCAMPUITHIX, BBIMTYCKA-
IOIUX AHATOTHYHYI0 NPOIYKLHUIO, OCYINCCTBIAITH
VIIPaBJICHUE MPOLIECCAMH, 4 TaKKE OOOCHOBBHIBATH
MPUMEHIEMBIH HHCTPYMCHTAPUH aHAnMn3a CTaOWIb-
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HOCTH TCXHOJOTHYCCKOTO MPOIICCCa MPOMU3BOIACTBA
pH cepTrdhUKALIK TPOIYKIIHH.

B macTosmee BpeMs, COTJIACHO JAHHBIM CTATH-
cruku [1, 3] mpogomkaeTes cnaa 00bEMOB MPOU3-
BOACTBa LieMeHTa B Poccum, uro cBsi3aHO ¢ OO0b-
UM TPUTOKOM 00JICC ACIICBBIX HUMIOPTHBIX IIC-
McHTOB. [losTOMY B CIOKMBIICHCS PRIHOYHOM CH-
Tyaluu, B YCAOBUSX OOOCTPCHHUS KOHKYPCHIIUH,
OTCUCCTBCHHBIM PCANPUATHIM-U3TOTOBUTCITIM
OCOOCHHO aKTYaIbHO VACINTh MPUCTANIBHOC BHH-
MaHHUE MPOoOIeMaM OOCCICUCHHUS KAUeCTBA LICMEHTA
U CTaOUIBPHOCTH €r0 XapaKTCPUCTHK, CHUKCHUIO
HCTIPOU3BOAUTCIBHBIX 3aTPAT W ONTUMHU3AIMIH TCX-
HOJOTHYCCKUX MPOLICCCOB MTPOU3BOICTBA.
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STATISTICAL QUALITY ANALYSIS OF THE RUSSIAN CEMENT

The results of a statistical analysis of strength of Portland cement type CEM 1 42.5 N produced by domestic
enterprises. The calculated process capability indexes for plants using different methods of cement produc-
tion. Recommendations on the use of process capability indexes in the quality control of cement.
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