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BbBIBOP KOMIIOHEHTOB U OIITUMU3ALIIA COCTABOB
CYXHMX CTPOUTEJIbHBIX CMECEN

Munkesny E.C., 0.m.1., npogpeccop, Teimusak A.B., accucmenm,
KOcumuyk B.WU., cmyoenm, Bonnapenko I'.I'., x.m.x.

Ooeccrast 20cy0apcmeeHHas, axademus Cmpoumenbemed u
apxumexkmypul, Yxpauna

Otpacinb NPOMBIIUIEHHOTO IPOM3BOACTBA CYXHX CTPOUTEIBHBIX
cmeceit (CCC) cymectByer Oonee 10 set. 3a 310 Bpems CCC mpodHo
BOIIUTH B TOBCEIHCBHYIO CTPOUTEIBHYIO MPAKTUKY. [IpowsBomurenu
MOCTOSIHHO pa0oTaloT HajJ COBEPIICHCTBOBAHMEM TEXHOJIOTMH U
CBOWCTB BBITyCKaEMOM POAYKIHH. [I0CTEIIEHHO OBHIMACTCS KYJIbTYpa
morpebieuss CCC Ha CTpOUTENBHBIX O0BEKTaX, H IMHPOKO
MPUMEHSIOTCS ~ BBICOKOIIPOU3BOMUTEIBHEIE ~ MAIIMHHBIE  CIIOCOOBI
OT/IEJIKH.

[pennaraemsre norpeduremo CCC MoxHO KiaccupUIMpoBaTh Ha
mpoctele W MoauduiupoBaHHbe. MoauduiupoBaHHbIE — CMeCH
MPOM3BOMATCS  HAa  BBICOKOTEXHOJOTMYECKOM  OOOpYIOBaHHH  C
WCIIONIb30BAaHUEM HOBEWIMX [00aBOK. DyHKIMOHAJIbHBIE J00aBKU
SIBIISIIOTCSL  00s3aTenbHBIM  KomMrnoHeHToM CCC, 0e3 mpuMeHeHHs
KOTOpBIX, KakK IpaBHWIO, HEBO3MOXXHO MJOCTHYh 3aJaHHOTO YpPOBHS
CBOMCTB cMecu. VX HOMEHKIIaTypa JIOCTaTOYHO HIMPOKAa U BKIIOYAET
6onee 10 TUoOB 100aBOK pa3nU4HOrO (PYHKIIMOHATIHHOIO HAa3HAUCHUS:
TUIACTU(HKATOPOB, BOAOYACPKUBAIOIINX, YIIPOUHHUTEINEH, YCKOpUTENEeH,
3aMeuInTeNeH U T.1.

Haunbonee BakHOH 3amaucii B ONTUMH3AIMHA COCTABOB SIBISCTCS
YMEHBIIIEHHE pacxoja BSDKYHIEro (LeMeHTa, W3BECTH, THuIca) U
CHIKEHHE Ce0eCTOMMOCTH KOHeuHOW mnponykuuu. OdeHb 4YacTo
TIPOM3BOJIUTENHN TBITAIOTCS YJAYYIINTh Ka4eCTBO CMECH 3a CYeT JIMOo
TIOBBILIEHUST KOJIMYECTBA BSDKYIIEro, JHMOO BBEICHUS CIOXKHOTO
KOMIUIEKCa JOPOTOCTOSIIMX XUMHYECKMX a00aBok. OgHAKO Kakaas
no0aBKa MMEET CBOW MEXaHW3M JCHUCTBHS M TIPU B3aUMOICHCTBHH C
BSDKYIIIEM  MOXET TPOSBJISATE KAk  I[OJOXKHUTEIbHBIC, TaK U
orpunarensHsle  3ddekTel. [Ipn HepannMoHaTBPHOM HCIIOIB30BAHUU
OONBIIOrO  KONMYECTBA  NOOABOK  IIPOMCXOJHUT  KOJIOCCAJIBHOE
yBenmyenne cebecroumoctn CCC  wu  yxyameHue ee paboumx
XapaKTEePUCTUK. PeaNbHBIM ITyTEM CHIDKEHHS CTOMMOCTH CBIPBS JUIS



npousBojctBa CCC siBnsiercst ontumuzanus peuentyp. B coctaB CCC
BXO/IAT MOJIOTHIE HAIIOJHHUTENH, TO3BOJSIONINE YBEINYUTH 000beM
cMecH U CHu3uTh ee pacxox Ha 10-15%, TemM caMbM YMEHBIIUTH
cebecronmocts CCC.

Kax BumHO, MHOrokpurepuanbHas onrtumusanus coctaBoB CCC
SIBIISIETCS  AKTYaJIbHOH W CIIO)KHOW 3ajiadell, pemieHHIo KOTOpOH
CHOCOOCTBYeT NPUMEHEHHE MaTeMaTHYEeCKOro MOJEIUPOBAHUS U
KOMITBIOTEPHBIX MeTO/I0B aHanmu3a. C pa3BUTHEM HOBOTO HAay4HOI'O
HalpaBJICHUs] B BUJIE KOMIIBIOTEPHOI'O MaTepUaJIOBEICHHS ITOSBUIINCH
MIPUHIMIIAAIEHO HOBBIE BO3MOKHOCTH aHAJIN3a U ONTHMHU3AINK COCTaB,
cTpykTypsl 1 cBoiictB CCC[1, 2, 3, 4].

TexHomornyeckue MpOLECCHl OTINYAIOTCS OOJBIION CII0XKHOCTHIO,
o0mimeM W pa3HOOOpa3sWeM  B3aUMOCBS3CH  BHYTPH  KaxJIOrO
TeXHOJIoruuecKoro nepezena. Jis Beidopa ontumanbHbeix cocraBa CCC
HEOOXOANMO KOJWYECTBEHHO OICHHUTh M COIOCTaBUTH OrPOMHOE
KOJIMYECTBO B3aUMOCBSI3€l 1 BO3SMOXKHBIX BAPUAHTOB, YTO OCYILIECTBUMO
Ha 0a3e OBICTPOJECHCTBYIOIIMX KOMIBIOTEPHBIX TEXHOJOTHH aHann3a
KOMITO3MLIMOHHBIX ~ MaTepuaioB.  croip3oBaHHBIH — MMOAXON K
ONTHMHU3AIMY XapakTepusyercst ¢opManu3anued 3agadd, KoTopas
(dopMynupyercss CTaHIapTHBIM 00pa3oM, IOCJe Yero ee pelleHue
MPOBO/INTCS HAa OCHOBE YETKOTO ajlropuTMa. AJITOPUTM B JIaHHOM
cllydae He O3HayaeT OTCYTCTBUS BapHaHTOB peIIeHHi, HaoOoporT,
MIPOBOJINTCS CPaBHEHHE PA3JIUYHBIX BapHUAHTOB, AJITOPUTM IIPU 3TOM
JIMIIb TOYHO OIPEAENsieT, KaK IPOBOJUTCS TaKoe cpaBHEHHE. Bribop
OINTHUMAJBHBIX PEHICHHH OOBIYHO IPOU3BOJMTCS B HECKOJIBKO CTaaWM:
(bopMupoBaHue 3a7auu, HAXOXKJICHUE ONITUMAJIBHBIX YCJIOBHI HAa OCHOBE
IrOpUTMa ONTHUMH3ALMH, peajHu3alys ONTUMAaJbHBIX YCIOBHH Ha
TIPaKTHKE.

B onTtumuzanmoHHBIX 3amadax moadopa CcocTaBa  IIOBENCHUE
UCCIIEyeMOH  CHCTEMBl  XapaKTepuszyeTcs OOBIYHO  KOMIUIEKCOM
KPUTEpUEB KauyecTBa, ONTHMAaJIbHBIE 3HAYEHUs] KOTOPBIX, KaK MPaBHIIO,
JIOCTUTAIOTCS NP B3aMMOUCKIIOUAIONIMX YCIoBUAX [2]. B pesynbraTte
9TOH 3aKOHOMEPHOCTH ONTHUMH3alMOHHAS 3a1ada (GopMyaupyeTcs Kak
MHOTOKpUTEpHANbHAsL, ITPY PELIEHUH KOTOPOH BOSHUKAIOT MPOOJIEMHBIE
BOIIPOCHI, CBSI3aHHBIE C MPUHATHEM KOMIIPOMHCCHBIX PEIlCHHH.

[Tpu BBIOOpPE COCTaBOB OMHOM M3 CaMBIX OTBETCTBEHHBIX MPOOIIEM
sBisieTcss ~ mpobiemMa  BbIOOpa  cocTaBa,  JMCHEPCHOCTH U
TEXHOJIOTUYECKHX PEKUMOB IIONyYeHUS] Marepuaja ¢ 3aJaHHBIM
KOMIUIEKCOM CBOWCTB TpM MHHUMYME pacxoJa MaTepualibHbIX U
SHEPreTHYecKUX 3aTpaT. B oaToM ciydae 3ajmada  OTHICKaHUS
OINTHUMAJBHON CTpPAaTeruy CBOAWTCA K OOBIYHOW 3a/jaue ONTHMHU3ALNU



0e3 Kakux-JIMOO [OMOJHHUTEIBHBIX THUIOTE3. PemeHne Takux 3amad
3aKJII0YAEeTCsl B BBISBIEHHH B OOJIACTM BO3MOXKHBIX BapHaHTOB 30HBI,
YIIOBIIETBOPSIIONIEH 3aJaHHOMY YPOBHIO CBOWCTB KOMITO3WUIIMOHHBIX
CCC, a 3areM B 3TOH 30HE BBIOMPAETCSI COCTAaB, KOTOPBIH 00eCIIeunBaeT
MaKCHMaJIbHOE Ka4eCTBO M3JIENTNI TP MUHUMAIIBHBIX 3aTparax.

[IpakTuka TpeOyeT pa3paboTKu MOMU(YHKIIMOHATHHBIX MATCPHAIIOB,
COYETAIONMX B ce0e pas3IMyHbIe CrelUaNbHble CBOWCTBA. B maHHOM
clydae IPUXONUTCS NpUBJIEKaTb Uil aHajiu3a JONOJHHUTENbHBIE
KpUTepuH KaudectBa. M XoTsi MaTemaTHdecKkas TEOpHs IUIAHMPOBAHUS
JKCIIEpUMEHTa HE  JaeT  OJHO3HAYHOIO  OTBETa B  TaKUX
MHOTOKPUTEPHAIBHBIX 3ajavax, OHa roMoraer TIPUHATH
KOMITPOMHCCHOE pelleHHe. B Hacrosimee BpeMsi TOYHOH Teopuu
TIPUHATUS KOMIIPOMHCCHBIX pelleHdil He cymectByer. [lpu mrobom
croco0e TOCTaHOBKM 3a/laud O0OOCHOBAHHE DEIIEHHs 110 MHOXECTBY
KPUTEpHEB  OCTaeTcs HE J0 KOoHHa (opMalu3oBaHHbIM, a
OKOHYATENBHBIH  BBHIOOP  pEHIeHWs]  ONpenessieTcsi  YpPOBHEM
KBaJM(UKAIMU TEXHOJIOTa.

Jns  MHorokpurepuanbHOM — ontuMm3zanumu  coctaBoB  CCC
Npe/IOKEHa  CIEAyIoIasi CTpaTreruss W alrOpUTM  IOITAITHON
ONITUMHU3ALHH.

IlepBbIil 3Tam — BbIAENEHHE KOMIUIEKCA OCHOBHBIX KpHUTEpUEB
KauecTBa Ha OCHOBE JCHCTBYIOIIEH  HOPMAaTHBHO-TEXHHUUYECKOU
JIOKYMEHTaIUU.

Bropoii aTan — 00ocHOBaHME JONOIHUTEIEHBIX KPUTEPUEB KauecTBa
W HamnpaBJeHWH WX ONTUMH3ALWH, KOTOPHIE ONPENEISIOTCS HWIIN
3aKa3YMKOM W/WIM Hay4HbBIMH HCCIeAOBaHUSAMH. JlaHHBIA JTan
obecrieuynBaeT yJNy4IIeHUS KadecTBa M3JEIMH 3a CYET yd4era He
BXO/SIIMX B JCHCTBYIOLIME CTaHAApTHl NOKa3zaTeJeld NMpU CpPaBHEHWUHU
KOHKYPHUPYIOIIMX BAPHAHTOB PELICHHH.

Ha Tperpem s3Tame, korna u3 MHOTHX pEIICHUH BBIACIEHb Hanbonee
3¢ QeKTUBHBIE, OKOHYATEIbHBI BBHIOOp JEeNaeTcss B Mpenesax 3TOro
orpaHMYeHHOro MHOecTBa. OrpaHudyeHHOe 4HCIO A(PPEKTUBHBIX
pelieHuil Jierde aHanu3upyercsa. B kadecTBe  JIONOJIHUTENHbHOU
nHpopManuK Ha TPEThEM JTale MOTYT aHAIN3UPOBATHCS (HaKTOPHI,
OIpeIeNIsIoNINe pecypcocoepekeHne, CTOMMOCTb W/MIH YUUTHIBAIOIIHE
9KOJIOTMYECKHE acreKThl. OKOHYATEIbHBIH BHIOOP KOMIIPOMHCCHOTO
peLIeHHs MO-TIPEKHEMY OCTAaeTCs MPEpOoraTuBON HHKEHepa-TEeXHOIIOra.

Kak sran ontumuzanmy MOXXET OBITh ONpe/eNieHa ONTHMallbHast
yIeabHAS TOBEPXHOCTh (TOHKOCTH IIOMOJIA) HAMOJNHUTENEH. OTO
SIBIISIETCST  BaXKHBIM pecypcocOeperarommM  (pakTopoMm, ONTHMHU3ALMS
KOTOpPOTO TO3BOJISIET CHHU3HUTH 3aTpaThl Ha IOIYYEHHE HEoOXOAUMOro



KauecTBa ChIpbs 11 npoussozcTtsa CCC.

Jlns  ompeneneHuss ONTHMAaJbHOM ITIOBEPXHOCTH Tpemena (Kak
HAIOJIHUATENS) OB TNPOBEJEH  HATYpHBIH  OKCHEpUMEHT. B
SKCIIEPUMEHTE BapbHUPOBAIOCH COOTHOIIEHHE Tpemneia C YAEIbHBIMHU
MIOBEPXHOCTSMU: SYH1:350M2/I<1", S},H2:425M2/KF, Syﬂ3:500M2/1<r npu
HEM3MEHHOM 00111eM ero conepkannu B coctrabe CCC.

o HaTypHOMY 9KCIIEPUMEHTY paccUYHUTHIBAIOTCS
sKcnepuMeHTaNnbHO-cTatucTrdeckue (OC) wmomemu. DOC  Mopenu
CTposiTCsl ¢ ucronb3oBanueM tunoBod Bepcun COMPEX (nmporpamma
paspaborana Ha kagdeape IIATCM B OI'ACA), peanusyromei
TIOCIIE/IOBATENILHBIA PErPECCHOHHBIN aHAIM3 ¢ TeHEPUPYIOLIel OMNOKOH
skcriepumenTa s{In Y }=0,2 npu 0=0,05.

Mopens (1) onuckiBaeT n3MEHEHHsI IPOYHOCTH MPU CKATUH (R ):

In Reye=4.91 Sy +4.97 Sy + 497 Sys + 0.149 Sy Sy, (1)

Ha ocHoBe paccunranHsix OC  Mofenel  yCTaHOBIIEHBI
3aKOHOMEPHOCTH W3MCHEHHS KOMIUIEKCA CBOWCTB TIOA BJIMSHUEM
yaenpHOM moBepxHocTH Tpenena. [lo DC MojensM ycTaHOBJIEHO, 4TO
3HAYCHUE PEIENTypHBIX MMapaMeTPOB, KOTOphIE  OOCCIICUYMBAIOT
MaKCUMAJIBHBIC  3HAYCHHWS  MPOYHOCTH,  TPCIIUHOCTOHKOCTH U
K03(dHUIMEHTa TEIIONPOBOAHOCTH He coBManaroT (Tadi.1).

Tabmuna 1
OTHOCHUTEIBHOEC U3MECHEHHE CBOWCTB TIOJ BIUSIHAEM YICTHHON
MTOBEPXHOCTH HAITOJTHUTEIIS

. OTHOCHUTENBHOE
CaoiicTBa
N3MEHEHHE
[Tpounoctyu npu cxaTH (Rex) 2.1
TpemuHoCTONKOCTS, KOTOpas
XapaKTepru30Bajach KPUTHYECKUM 16
KO3((UIMEHTOM HHTEHCHBHOCTH HaNpsOKEHUH ’
(klc)
Koa¢punuenra remonpoBoaHocTH (1) 1.6

Ontumu3anysi NpOBOAWIACH MO OCHOBHBIE KPHTEPUEB KauecTBa:
MIPOYHOCTH TPH CKATUH (R y), TPOYHOCTH Ha pacTshKEHHE NMpU M3THoe
(Rusr), Moposocroiikoctu (F), otHoctu (p), Boponoriomenus: (W) u
k03 uIMeHTa TEIIOMPOBOTHOCTH (4).

BeIOOp cocTaBa: KOJNMYECTBEHHOI'O (COCTABHBIX KOMIIOHEHTOB) M
Ka4eCTBEHHOTO (TOHKOCTH ITOMOJIa) MPOBOASTCS 110 AMarpaMmaM B BUjIE
CMECEBBIX TPEYTOJIbHUKOB (puC.1).



BbIOOp panuoHaNBHBIX COCTaBOB OCYIIECTBISIETCS HAIOXKEHHEM
paccUNTaHHBIX ONTHMU3AIMOHHBIX HarpaMM M3MEHEHHS NCCIIeyeMbIX
cBoiicTB nox BiussHUEM coctaBa CCC [2,4]. [Ins 3Toro nmo guarpamMMam
B BHJE CMECEBHIX TpPEYrOJbHUKOB YCTaHABJIMBAETCS ONTHMAJIbHOE
COOTHONIEHHE B CMECH Tpelelia 4YacTHl ¢ TpeOyeMol ynenpHOH
MTOBEPXHOCTHIO (puc. 1).

[MapamerpoM Ui BbIOOpa  ONTHUMAJIBHOW BENWYMHBI YAEIBHON
TIOBEPXHOCTH TpEIMena MOXET CIYKHUTh aHAIN3 KOPPESIUOHHON CBSI3U
OCHOBHOTO KpHUTEpHs ONTHMHU3anuu (Hampumep, Kkoddunmenra
TEIJIONPOBOIHOCTH) C XapaKTEPUCTUKAaMH CTPYKTypbl. To ectb
CTPYKTypa MaTepHaja J0KHa CO3aBaThCs [EJICHANPABIEHHO C [ENbI0

JIOCTHXKECHUSA MaKCUMaJIbHOI'O a¢dexra o CHUKEHUIO
TEIUIONPOBOAHOCTH ITPH MUHHUMAJILHO BO3MOJKHBIX 3aTpaTax.
S$=350M%/kr

S;=500m?/kr $,=425Mm%/kr

Puc. 1. Ompenenenne 061acTi ONTUMAIBHON YIEIbHON
TIOBEPXHOCTH HATIOJTHUTEIS

AHanmu3 CMeCeBBIX JauarpamM, OTPaXKaIOUIMX H3MEHEHHE JOoJel
Tpemneia C pa3HOW yAeIbHOW MOBEPXHOCTBHIO, MO3BOJSIET YTOYHHUTH
HaIpaBJIeHHEe ONTUMH3ALUH 110 COIEPXKAHUIO J0JIU Tperena ¢ 3aJlaHHON
YIeNbHON TIOBEPXHOCTBIO WM B BUjE MX cMecu. Hampumep, Ha puc.2
H30MapaMeTpUUYecKuil aHaiau3 MNpoBelaeH Mo cropoHe AB cmeceBoro
TpeyroJbHUKa, Ha KOTOPOH paclojokeHa TO4YKa C ONTUMAaJbHBIM
3HAYE€HHEM BEJIMYHMHBI YIEIbHON ITOBEPXHOCTH TpETIena, KOTOPOe MOXKET
OBITh TOJNYYCHO TIIPH CMCIIUBAHWU TpeEmelia ¢ pPa3sHOM YIeNbHOM
noBepxHocThi0 S; U S;. [lo DC MopensaM omnpeneneHbl 3HAYEHUS
YPOBHEH CBOMCTB B PABHOCTOALIMX JAPYT OT Apyra Toukax 1 — 7 c Sy,
MIPEJCTaBICHHOW CMechi0 3TuX 2-X (pakmuii S; u S;. Ha puc. 2



HAHECEHB! YPOBHU HOPMUPOBAHHBIX 3HAYEHUH HCCIeyeMbIX CBONUCTB, a
TaK)Ke U3MEHEHHMS! 3HAaUE€HNH ITUX CBOWCTB B ONTUMAaJIbHOW obnactyu (He
3amrTpuxoBaHa). Kak BumHO u3 nuarpamwsl (puc. 2), peKOMeHa1yeMble
3HAYCHHUS NPEBBIIIAIOT HOPMUPOBAHHBIE.

Takum o0Opa3oM, B pe3ysbTaTe JaHHOI'O 3Tala ONpezesieHa yelbHas
MIOBEPXHOCTh MMHEpaJBbHOW 100aBKH, oOOecreuynBaromas 3ajJaHHbIe
SKCIUTyaTallMOHHbIE MoKazaTenu. [IpennoxkeHHbId alrOpUTM O3 TAIHOMN
MHOTOKPHUTEPHUATBHON ONTUMU3AIMU MIO3BOJISIET pemaTh
ONTUMU3ALMOHHBIE 3aJa4l HA KAueCTBEHHO HOBOM H JIOCTYIIHOM
YpOBHE aHalW3a, 4YTO IMOBBICUT JOCTOBEPHOCTb  PE3YJIbTATOB
HCCIIEI0BaHUH.

JHanee nmonOuparorcst GyHKIIMOHATBHEIC JJOOABKU, HEOOXOIMMBIC IS
MOJYYEHHUsI BCETO KOMIUIEKCA CBOICTB MPOEKTHUPYEMOM CMECH.

B maboparopubix ycimoBusix CCC HUCHBITBIBAIOTCS IO  BCEMY
KOMIUIEKCY TpeOyembIX cBoOWcTB. [lo pe3yapTataM  HCIBITAHWHA
OCYIIECTBIISIETCS JaJbHEHIIas ONTUMU3AIMS COCTaBa M BBIOOp pabodmnx
COCTaBOB Ui H3TOTOBJICHUS OIBITHO-ITPOMBITIIICHHBIX u
NpoMBINUIEHHBIX maptuil. HWcnsitanua onsitHeix  maptuit CCC
OCYIIECTBISIETCA IO BCEMY KOMIUIEKCY TEXHOJOTHMYECKHX U
CTPOUTENIBHO-TEXHUUECKUX CBOWCTB, B T.4. BKJIIOUAIOIIUX ONpEETICHHIE
JIONTOBEYHOCTH. Ha ocHOBaHMM MpPOBEEHHBIX MCHBITAHUI MOXET OBITH
OCyIIECTBJIEHa  KOPPEKTHpOBKa  paboumx COCTaBOB cMmecH,
IIPEIoNaraéMoi K NIpOMBIIIEHHOMY IPOU3BOJCTBY.
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Puc. 2. Usmenenne coiictB CCC (IIpOYHOCTH IIPH CKATHH - Ry,
TIPOYHOCTH Ha PACTSDKEHHE IPU U3TH0e - R,;;r, Ko duiienTa
TEIUIONPOBOAHOCTH - A, TOTEPH IPOYHOCTH ITPU 3aMOPAKUBAHUH-OTTANBAHHUH -
AR) nipu n3MeHeHUN
COOTHOIIEHHSI MHHEPAJIFHOT'O HATIOTHUTEIIS C Pa3IHIHON yIeTbHON
TIOBEPXHOCTHIO

KoHTpons 3a  J103MpOBaHMEM  KOMIIOHEHTOB  OTPaOOTaHHBIX
PEIeNTOB, 32 TEXHUYCCKHMMH W TEXHOJNOTUYECCKUMH IMapaMeTpaMy HX
nepepa®OTKH, 3a COONIIOZIGHHMEM TEXHOJOTMH TPOU3BOJCTBA B
COOTBETCTBHM C TEXHOJOTHMYCCKUMH KapTaMH  OCYIIECTBISACTCS
MMOCPE/ICTBOM TPOM3BOJICTBEHHOI'O KOMITBIOTEpa U ONEPATHBHOTO
KOHTPOJISI 3aBOJICKOM JlabopaTopuu ¢ mpuMeHeHuem DC Mozemen.
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[Mpumenenne wmoaupunmpoBanHeix CCC B CTpOUTENBCTBE B
COYETaHUM C TEpPelOBBIMU M CHCTEMHBIMH TEXHOJIOTMYECKUMHU
pPELICHUSIMA 110 WX HCIOJIB30BAHUIO 00ECIeUMBAET 3HAYUTEIHHBIN
MIPUPOCT KaYeCTBa W MPOU3BOIUTENBHOCTH PabOT, CHIDKEHHE 3aTpar Ha
CTPOUTENHCTBO, PEMOHT U SKCILTyaTallui0 0OBEKTOB.

Summary
The article presents the algorithm and results of phase
multicriterial optimization dry mortars.
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