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OBIIASA XAPAKTEPUCTHUKA PABOTbBI

B nactosmee Bpemss Ha Tepputopuu llaBromapckoil o6sacTh HAKOMMIOCH
OKOJIO 6 MWJUIMAPJIOB TOHH IPOMBILIJIEHHBIX OTX0A0B. [0 ypOBHIO 3arps3HEHUs UMU
[laBnomapckast oOnacte 3aHMMaeT 3 MecTo B pecnyoOsuke. [IpoMblnuieHHbIE
npeanpusatus [laBnogapckoil 00y1acTH  €XEroJHO BBIOpPAchIBalOT B aTtMocdepy
600000 ToHH BpeIHBIX BEIIECTB OMACHBIX JJIs 310pOBbs. 3a nocieauue 10 geT oobem
BpPEIHBIX BEIIECTB B pETMOHE BBIPOC HA 46%.

3aMeHa TpaJULMOHHOTO ChIPbsl B MPOU3BOJICTBE OETOHHBIX CMECEH OTXOAamMu
NPOMBIIJIEHHOTO TMPOU3BOJCTBA — NPUOBUIBHBIA M TEPCIEKTUBHBIN Ou3Hec, Npu
HaJU4YUM  COOTBETCTBYIOIIMX  TEXHOJOIMH,  TEXHOJOTMYECKOrO0  Mpolecca,
o0opyAOBaHMs, IEpCOHAIA.

Hcnonb30BaHNE TEXHOTEHHBIX OTXOOB CTaBUT 3a7ady pa3paboTKu Mojened u

anroputMoB  3(G(HEKTUBHOTO  YIpPaBICHUS TEXHOJOTMYECKUMHU CHCTEMaMU |
TEXHOJIOTMEN MTPOU3BOJCTBA CTPOUTEIBHBIX U3/IECIIHM.
CeronHsi BO3MOXKHOCTH BBIUHUCITUTEIBHOW TEXHUKH, MPOTPAMMHOTO OOecreyeHus
MO3BOJIIIOT Pa3pabOTUUKy IPU HMCCIEAOBAHUIX CIOKHBIX CHUCTEM MOJACIUPOBATH,
BU3YaJIM3UPOBATh MOBEJACHUE MCCIEIYEeMOro OObEeKTa, CHIXKATh PUCKU, MPUHUMATH
YIOPABIEHYECKUE PEIICHHUS B PEXKUME PEATBHOIO BPEMEHHU, YTO 10 HEAABHETO
BPEMEHU BBIMOJHSAIOCHh U BBITIOJHAETCS PYYHBIMU CITIOCOOAMHU.

Ha npaktuke mMeeTr MecTo, YTO pELICHHE 3a/Jad, CBSA3aHHBIX C MOBBIIIEHUEM
3G ()EeKTUBHOCTH  yNpaBlieHUsT  TEXHOJOTHMUYECKHMMH TPOlLEeccaMu MPOU3BOJICTBA
CTPOUTENbHBIX W3JEJIUH, OCHOBAHO HAa HWHTYUTHBHOM YPOBHE, TMOJIarasich Ha
npodeccuoHan3M M KBATH(PUKALMIO WHXEHEPOB —TEXHOJOTOB MPEINPUATUN WU
aJIMUHHUCTPATUBHBIMU METOAAMU.

B 310N CBA3M AKTYaJBbHOCTH TEMbI MCCICAOBAHMUS 3aKJIIOYAacTCS B
HEOOXOJMMOCTH  HCIIOIB30BAHUU COBPEMEHHBIX IUMPOBBIX TEXHOJOTUMN, HOBBIX
CTPOUTENbHBIX MaTEPUAJIOB HAa OCHOBE TEXHOT€HHBIX OTXOAOB MPOMBIIUICHHBIX
npeanpusatuii [laBmogapckoit obiact, pa3paboTke mporpaMM 00ECIeUHnBAIOITUX
noBbillieHue  A(G(YEKTUBHOTO  YIpaBICHUS  TEXHOJIOTHYECKMMHU  TMPOIECCAMH,
TEXHOJIOTHMEN IPOU3BOJACTBA CTPOMUTEIBHBIX HW3JEIHIA, B COOTBETCTBUH CO
CTPOUTEJIIBHBIMM HOPMaMu W NPABWIAMH, C IOCIEIYIOLIEH KOMMeEpLHUaIn3aluen
PE3YJIbTATOB UCCIIEJOBAHUS.

B Hacrosiiiee Bpemsi, B BeK CIUIOIIHON HMU(PPOBU3ALUU MTPOMBIIUIEHHOCTH JIs
pellleHus] BOMPOCOB IMOBBIIEHUS 3(PPEKTUBHOCTH YNPaBICHUS HE JOCTATOYHBI,
TOJIBKO OIBIT M HMHTYMIMS TEXHOJOTOB MNpeanpusThil. Pa3perieHue ykazaHHOTO
OpOTHUBOpEYMs B JUCCEpTAllMM  pellaeTca  NPUMEHEHHEM  IHU(PPOBBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH.

O0bekTOM HCCJIeOBAHMS SIBISIETCS TEXHOJIOTMYECKUM MPOLECC IMPOU3BOACTBA
CTPOUTENIBHBIX U3EIHUNA C UCIIOIB30BAHNEM TEXHOTEHHBIX OTXOO0B.

IIpeamerom mcciaegoBaHUsi  SBISETCS CHCTEMA  YIpPaBICHUS  TEXHOJOTHEH
MIPOU3BOJICTBA CTPOUTENIBHBIX U3AEIIUN.

Hesbro auccepTaliOHHOM PadOTHI SBISETCS:



- noBblllieHHe  3(G(EKTUBHOTO  YNPaABICHUS  TEXHOJOTMYECKOW  CUCTEMOM
MIPOU3BOJICTBA CTPOUTENBHBIX U3JIENIUN C UCTIOIB30BAHUEM TE€XHOTC€HHBIX OTXOJIOB.
Jlns  pocTwkeHus OSTOW 1enu B pamkax moxampoekrta NeAPP-SSG-17/0290P
«/IHHOBaIIMOHHBIE TEXHOJIOTMU WCIOJIb30BAHUS TBEPHABIX TEXHOTCHHBIX OTXOJI0B
NpEANPUSTANA  TETUIOPHEPreTUKH W MeTautypruu IlaBmogapckodt obOmactu B
MIPOU3BOJICTBE CTPOUTEIBHBIX MaTepuanoBy, ¢uHaHCHUpyeMoro B pamkax [Ipoekra
«CTUMyUpOBaHKE TPOAYKTUBHBIX HWHHOBAIMNY», MOAJAEpKUBaeMOro BceMupHbIM
bankom wu IlpaBurenbctBoM Pecnybnuku Ka3zaxcran, HEOOXOJIUMO PELIUTh
CIEAYIONINE 3aa4H:

- BBITIOJIHUTh aHAJIU3 00BbEMa TEXHOTCHHBIX OTXOJIOB, CKJIQJMPOBAHHBIX Ha
tepputopuu [laBnomapckoit odnactu;

- 0oTOOpaTh TEXHOTEHHBIC OTXO0Hbl Npenanpustuii [laBmomapckoit obnactu st
pa3pabOTKKU HOBBIX PELENTYP OCTOHHBIX CMECE;

- BBITIOJIHUTH QHAJIU3 COCTOSIHUSI U3YYEHHOCTH TEMbI UCCIICIOBAHMS;

- MOJATOTOBUTh  MAaTeMAaTHYECKYI0  TIOCTAHOBKY M  pelIeHue  3aJlauu
KJIacTepU3alluy perenTyp OETOHHBIX CMeCel ¢ MCIOJIb30BAHUEM TEXHOTCHHBIX
OTXOJIOB;

- pa3paboTaTh HOBBIE pEHENnTyphl OETOHHBIX CMECEH C UCIOJIh30BAHHEM
TEXHOTCHHBIX OTXOJIOB;

- pa3paboTaTth  CTPYKTYPHO-(DYHKIITMOHAJIBHYIO  MOJENIb  TEXHOJIOTUYECKOMH
CUCTEMBl  IPOU3BOJCTBA  CTPOUTENBHBIX  MATEPUAIOB C  HCIOJb30BAHUEM
TEXHOTE€HHBIX OTXOJOB MPOMBIIUICHHBIX Tpeanpustuii [laBnogapckoit obiacTu B
cooTBeTCTBUM ¢ MeTomoiorueit SADT;

- pazpaboraTh WHGOPMAIIMOHHO-JIOTHYECKYIO MOJENb TEXHOJIOTMYECKOW CHCTEMBI
IPOU3BOJACTBA CTPOUTEIBHBIX W3JEIHI C HMCHOJIb30BAHUEM TEXHOTE€HHBIX OTXOJIOB
npeanpusTuii [laBnogapckoi 0061acTy B COOTBETCTBUH ¢ MeToaoorueit SADT;

- pa3paboTaTh HWMHUTALMOHHYIO MOJENb TEXHOJOTHYECKON JMHUM MPOU3BOJICTBA
CTPOUTENbHBIX  M3JEIUNA C  HCIOJb30BAHUEM  OTXOJIOB  IPOMBILIJIEHHOIO
IPOU3BOJCTBA.

- -pa3pabotath ba3zy HaHHBIX TEXHOJIOTHYECKON CHUCTEMBI IPOU3BOJCTBA
CTPOUTEIbHBIX U3JIEJIUNA C UCTIOJIb30BAHUEM TEXHOTEHHBIX OTXOJOB.

Hay4ynasi HoBu3Ha padoThbI:

- BIIEPBbIE TOJATOTOBJICHA U BBHINOJIHEHA MAaTEMAaTHYeCKash MOCTAHOBKA U PEUICHUE
3alayd  KJIaCTePU3allUd  pelenTyp OETOHHBIX CMeceil ¢  HCIOJIb30BaHUEM
TEXHOT€HHBIX OTXOJI0B;

- BIIEPBBIE  CO3/IaHA  CTPYKTYPHO-(PYHKIIMOHAJIbHAST MOJENIb TEXHOJOTUYECKON
CUCTEMbl MPOU3BOJICTBA CTPOUTEIBHBIX H3JEIUN C MCIOJIB30BAHUEM OTXOJIOB
MIPOMBINIJICHHOTO TPOM3BOACTBA B COOTBETCTBUU ¢ Merogoiorueii SADT wu
rpadudaeckoro s3pika IDEFO;

- BIIEpBbIE co3/laHa UHGOpMalMOHHO-Iornueckass mojens (MJIM) TexHonornueckon
CUCTEMBbl MPOU3BOJCTBA CTPOUTEIBHBIX W3JEIUN C MCIOJb30BAHUEM OTXOJIOB
IIPOMBIIIJICHHOTO TPOM3BOACTBA B COOTBETCTBHMU ¢ Meromonorueii SADT wu
rpaduyeckoro si3bika IDEF1X;



- BIIEPBBIE CO3JaH MpPOrpaMMHBIM IpoAYKT ba3za paHHbIX «TexHOIOrHYECKOU
CUCTEMBl MPOU3BOJACTBA CTPOUTEIBHBIX MW3IEIUN C MCIOJIB30BAHUEM OTXOJIOB
MIPOMBIIIJIEHHOTO TTPOU3BOACTBAY;

- BIIEPBBIC MOATOTOBJIEH MOJEIUPYIONIUN alropuT™M mpolecca (GyHKIIMOHUPOBAHUS
TE€XHOJOTUYECKOW JINHUU MPOU3BOACTBA CTPOUTENBHBIX U3/ICJINI U UCIOJIb30BAHUEM
TE€XHOTE€HHBIX OTXO/IOB;

- BIEPBBIE ~ CO3/laH  MPOrpaMMHBIA  NpoAayKT  «/IMUTanMoOHHAasT  MOJEINb
TEXHOJIOTMYECKON JIMHUHU MPOU3BOJICTBA CTPOUTENIBHBIX U3JIEIINNA C UCIOJIb30BaHUEM
OTXOJIOB MPOMBIIIIEHHOTO MPOU3BOJICTBAY.

IIpakTHyeckoe 3HaYeHUE PadOThI:

-[IPOTrpaMMBbI JIJIsI 3JIEKTPOHHO-BBIYUCIUTEIbHBIX MAIIUH

- «ba3a TaHHBIX TEXHOJOTMYECKON CUCTEMBI IPOU3BOJICTBA CTPOUTENBHBIX U3AEIHI C
UCITOJIb30BAHUEM OTXOJI0B ITPOMBIIIJIEHHOTO IPOU3BOACTBAY;

- «IMuTAalIMOHHAsT MOJIENIb TEXHOJOTMYECKOM JIMHUU TMPOU3BOACTBA CTPOUTEIBHBIX
U3JIEJINIA C UCTIOJIb30BaHUEM OTXOJI0B MPOMBILIUIEHHOTO ITPOU3BOJICTBAY;

- ONITUMAJIBHBIC PELENTYpPhl OCTOHHBIX CMECEH C HCIIOB30BAHMEM TEXHOTCHHBIX
OTXOJOB  HWCHOJIB3YIOTCS  JJis  TOBBIMNIEHUS  A(QPEKTUBHOTO  yMNpPaBJICHUS
TEXHOJIOTUYECKUM IPOLIECCOM IPOU3BOJICTBA CTPOUTENBbHBIX wu3aenuid B TOO
«9koctpot HUU-I1By;

- TEOPETUUYECKHE TOJI0KEHUs pabOThl, MATEMAaTHYECKasl IOCTAHOBKA PEIICHUS 3a/1a4u
KJIacTepU3alluy pEeLentyp OETOHHBIX CMecCed, C MHCIOIb30BAHUEM TEXHOTCHHBIX
OTXOJIOB, MCITOJB30BaHbl B yuyeOHOM mporiecce HAO TopalrsipoB YHHBEpCHUTET B
y4e0HO-METOJUYECKOM TMOCOOMH K KypCOBOMY TIPOEKTY MO JAUCIMIUIMHAM:
«HMcnonp30BaHne OTXOJI0OB MPOU3BOACTBaY, «llepepaboTka BTOPUYHOTO CHIPbS» IS
OoOy4JaromuXcs MO CHEIHAIBHOCTAM «be30MmacHOCTh KU3HEACATEIHPHOCTH U 3allUTa
OKpyKaroriei cpeasny, «IIpodeccronansaoe ooyueHnuey, «MeTamryprus».
JlocToBepHOCTH HCCAeA0BAHUI O0OecIieueHa:

- IPOBEJICHNEM J1a00OPATOPHBIX HIKCIIEPUMEHTOB JTJUYHO aBTOPOM B JIA0OPATOPUSIX
TOO «3xoctpotHUU-IIB» 1 HAO TopalirelpoB Y HUBEPCUTETE;

- HAaTYPHBIMH HCIIBITAHUSIMH;

- KOMMEPUHAIN3AUEN HAYYHBIX U IPAKTUYECKUX PE3YIbTaTOB UCCIICI0BAHNS;

- IIPUMEHEHUEM MAaTEMaTUYECKUX METOJOB IUIAHUPOBAHUS SKCIIEPUMEHTOB H
CTaTHUCTHYECKOW 00pabOTKH Pe3yJIbTaTOB MCIIBITAHUIA;

- BHEJIPCHHEM  PE3yJbTaTOB JTUCCEPTAIIMOHHONW paboThl B  YIPABJICHHUH
TEXHOJIOTUYECKHM IPOLIECCOM MPOU3BOJACTBA CTPOUTENbHBIX wu3aenui  TOO
«OroctpotHUU-TIB», B yueOHOM mporecce Hekommepueckoro axkImoHEPHOTO
obmecTBa TopalTHIPOB YHUBEPCUTET.

Ha 3a1mmTy BHIHOCSATCH CJIeYOLIHe MOJ0KECHUS |

-CTPYKTYpHO-(YHKIIMOHAIbHAS MOJEIb TEXHOJOTHMYECKOW CHCTEMBl IMPOHU3BOJCTBA
CTPOUTENBHBIX U3JIEIUN C UCIOJIb30BAHUEM OTXOJIOB IMPOMBIIUIEHHBIX NPEATPUATHI
B cooTBeTCcTBHHU ¢ MeTogojoruei IDEFO;

- HUHQPOPMAIIMOHHO-JIOTHYECKAsi MOJEJIb TEXHOJOTMYECKON CHUCTEMbl MPOU3BOJICTBA
CTPOUTENBHBIX U3JIEINI C UCIIOJIB30BAHUEM OTXOJI0B MPOMBIIUICHHBIX MPEANPUATHN
B cooTBeTcTBUU ¢ MeTonojiorueit IDEF1X;
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-MaTeMaTUyeckasi TOCTaHOBKAa M pEIICHUE 3aJauydl KIacTepu3alluyd pelentyp
OCTOHHBIX CMECEH C UCIOJIB30BAHUEM TEXHOTEHHBIX OTXOJOB C MPUMEHEHUEM
CTaTUCTUYECKUX METOJIOB;

-MOJICTIUPYIONIUNA  aIrOpuUTM Tpolecca (yHKIMOHUPOBAHUS TEXHOJOTHYECKOU
JIMHUY,

-POrpaMMHBIN  NPOAYKT «MMuUTanMoHHass MOJENb TEXHOJIOTUYECKOW JIMHUU
MIPOU3BOJICTBA CTPOUTENHHBIX U3JECTUN C UCIIOIH30BAHUEM TEXHOTCHHBIX OTXOJOBY,
MTO3BOJIAIONIUN OMNpeeisaTh HEOOXOAUMYIO MPOU3BOAUTEILHOCTh TEXHOJIOTHYECKOM
JIMHUY,

-porpaMMHbIi npoaykT baza ganHbIX «TexHOTOTMYECKON CHUCTEMBI TTPOU3BOCTBA
CTPOUTENBHBIX  M3JEIUH C  HCIOJb30BAaHUEM  OTXOJIOB  IPOMBIIIJIEHHOTO
ITPOU3BOJICTBAY.

MeToabl U cpeIcTBA MCCJIeIOBAHNS .

-METOJIbl CHCTEMHOT0 aHaJIN3a;

-METO/JIbI KJIACTEPU3AIIUN CIIOKHBIX CUCTEM;

-METOJIbl UMUTAIIMOHHOTO MOJICIIMPOBAHUS;

-MeTo10JI0ruu MoaeaupoBanus (SADT);

-METO/Ibl CTATUCTUYECKOTO aHaJn3a.

JIuunblii BrJIaA couckarteasi. Bce pesynabrarthl MO JHUCCEPTAIIMOHHOW paboTe
BBIIIOJIHEHBI COMCKAaTEeJIeM TOJ PYKOBOACTBOM HAy4YHOro pyKoBoauTtensd. B
COBMECTHO OITYyOJIMKOBAaHHBIX pabOTax B COaBTOPCTBE C KAHIMUJATOM TEXHHUYECKHX
HayK, aoueHToM ApbiarazunabiM K., 7OKTOpOM TeXHUYECKHX HayK, mpodeccopoM
KapnoseiM B./. nocraHoBka 3ajau uccieaoBanus npuHamiexar Apsiarazuny KU1,
IpaKkTUYECKUE PEKOMEHIAIMKA MO HalpaBlieHHsM wuccinenoBanuii —Kapmosy B.U.,
peluieHre 3a1a4 UCCIIEeI0BAHUS BBIITOJHEHO COUCKATEIIEM.

Anpodanus pa6orbl. OCHOBHBIC peE3yJbTaThl PA0OTHl OBUIM JIOJOKEHBI U
oOcyxaeHbl Ha MeXIyHapoJHOH HAyYHO-TIPAKTUYECKOW KOH(pepeHIu «X
TopaiireipoBckue utTeHUs1», OKTAOps 2018, IlaBmomap;«IlaBmogap OOJIBICEIHBIH
AKOJIOTHSI KOHE TaOWFATThI MalagaHyIblH ©3€KT1 Moceleaepi» aTThl XadbIKapaIbiK
FBUTBIMU-TOXKIPUOETIK KOH(GEepeHIMICHIHBIH ~MaTepuanaapel. [laBmomap, 2018;
MexnayHnapoanoit HaydHo KoHpepeHunu Monoasix ydeHbIX «XIX CarmaeBckue
gyrenus», anpenb 2019, IlaBnomap;CoopHUK H30paHHBIX cTaTel. MexIyHapoaHOM
HAay4YHOU KOH(epeHInH «BBICOKHME TEXHOJOTMM W WHHOBAIMU B Hayke»(CaHKT-
[leTepOypr, HOsIO0p, 2019;CO0pHUK HAy4HBIX cTaTed. MeEXTyHapOAHOM HAYYHOM
dopyme T.1 «Hayka m WHHOBalMH: COBPEMEHHBIC KOHIICHIIUN»,acKadps 2019,
MockBa; Ha pacUIMPEHHOM HAay4yHOM ceMmMuHape (akynbTeTa HWHKEHEpUHU
Hekommepueckoro AkiuoHepHoro obOmiectBa TopalrblpoB YHHBEPCUTET, HIOHb
2021; na nayanom cemunape TOO «QxoctpoitHUU-TIB», ¢peBpans 2020.
Hyb6aukanuu. [lo Teme nucceprannu ObuIO omyOnrKoBaHO 11 HayyHBIX padoT, U3
HUX MSTh CTaTed —B MaTepHallaX MEXIYHApOJHBIX Ka3aXCTaHCKUX M POCCUUCKHUX
KOH(GEpeHIui, JIBE — PEKOMEHIOBAaHHBbIC BpICIIEN aTTEeCTallMOHHOW KOMHUCCHEH
PecnnyOnuku Kazaxctan ¢ He 0 umnakT-gpakropom, 6—B KypHalaX, HHIEKCUPYEMbIX
PUHII, nBe —pekomeHoBaHHbIe BhIcIIel aTTecTalimoHHON KoMuccuen PecmyOnuku
KoIpreicTan, omHa cTaThs —B KypHaJIe WHICKCUPYEMBIM B 0a3e Scopus,l ydeGHO-
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Meroauueckoe nocobue. Ilomyuenbl:3 aBTOpCKHX cCBUAETeNbCcTBA PecnyOnuku
KazaxcraH 1 nmaTeHT Ha U300peTeHue.

Buenpenne. Pe3ynbTaThl HcCIEOBaHUI HUCHOJB3YIOTCS B y4eOHOM Ipolecce
Hexommepueckom akimonepHoM obmiectBe TopaiireipoB YHauepcuteT. [Iporpammer
TUISL AIEKTPOHHO-BBIUUCIUTEIBHBIX MaIlliH «MmuTanmoHHas MOJIEIb
TEXHOJIOTMYECKON JIMHUHU MPOU3BOJICTBA CTPOUTENIBHBIX U3JIEIINNA C UCIOJIb30BaHUEM
OTXOJOB IIPOMBILUIEHHOIO MPOU3BOACTBAa», ba3a paHHbIX «TeXHOIOrMYecKon
CUCTEMBl MPOU3BOJACTBA CTPOUTEIBHBIX H3IEIUN C MCIOJB30BAHUEM OTXOJOB
MPOMBIIIVIEHHOTO TPOU3BOJCTBa», ONTHMAJIbHbIE pPELENnTyphl OETOHHBIX CcMecen
UCIIOJIb3YIOTCSI B paboOTe TEXHOJIOTMYECKON CUCTEMBbI MPOU3BOACTBA CTPOUTEIBHBIX
U3JIENINIA C UCTIOJb30BaHUEM TEXHOT€HHBIX 0TX010B B TOO «OxocTtpotHUN-11B».

VY COBHBIA AKOHOMHYECKUH 3P(GEKT 0T KOMMEPLHAIN3AUU HAyYHBIX PE3YJIbTaTOB
nuccepranuonHont pabotrer B TOO «OkoctpoHUU-IIB» na 2021 rom Moxer
COCTaBUTH 110 5,48 MJIH. TEHTE€ B CE€30H 3a CUET:

CtpykTypa u 00bEM padoThI:

JHucceprannonHas paboTa COCTOUT U3 BBEJICHMSI, YETHIPEX TJIaB, BHIBOJOB IO TJIaBaM,
3aKJIIOYEHHS], TPAKTUUECKUX PEKOMEHIALNM, CIIUCKA UCIOJIb3yEMbIX HCTOYHUKOB U3
198 HanmeHoBaHM#, u3NOXKeHA HAa 176 cTpaHuIax TEKCTa, B TOM YKCIIE OCHOBHOIO
marepuana 146 ctpanun, coxepxkut 60 pucynko, 17 Tabnui, a Takxke
MPYJIOXKEHUI.

COJEPXAHUME PABOTbBI

BBenenne mOCBAIIEHO OOOCHOBAaHWIO AKTYaJbHOCTH TEMBI JIHCCEPTAIUH,
chOpMHPOBaHBI 1IEH, 33a/1a4u pabOThI, PACKPHITHI HAy4YHAs HOBH3HA, MpPaKTHUECKas
3HAYMMOCTh PE3yJbTATOB JAHMCCEpTallid, amnpolainus, MTyOJuKaluu, BHEAPEHUE
OCHOBHBIX Pe3yJIbTaTOB PabOThI, IPEICTABICHBI OCHOBHBIE MOJIOKEHUS BHIHOCHMbBIC
HAa 3aIlHTY.

IlepBasi rjaBa TmoOCBAIIEHa aHaIU3y OOBEMa TEXHOTEHHBIX OTXOOB
CKIAAUPOBAaHHBIX Ha TeppuTopun llaBmomapckoit o001acTH, BO3MOXHOCTH U
HOMEHKJIaType TEXHOTEHHBIX OTXOJOB JJIsI WCIIOJIb30BaHUS B COCTaBe OETOHHBIX
cMeced, s pa3padOTKH  HOBBIX  CTPOMTENBHBIX  MaTEpUaJOB.  aHAIU3Y
CYIIECTBYIONIUX Pa3pabOTOK MO TEME UCCIEAOBAHMS 3apyOeKHBIX U aBTOPOB CTpaH
EADC.

[Ipoananu3npoBaHoO, YTO B HACTOSIIEEC BPEMSI BO MHOTHX CTPaHaX, B TOM YHCIIE
u Kazaxcrane, ynensercss 00bIIoe BHUMAHUE PEIICHUIO YKOJIOTHIECKUX TIPoOIeM, B
YAaCTHOCTH  HCHOJIb30BAHUKO  TEXHOTEHHBIX  OTXOJOB Uil  NPOU3BOJCTBA
CTPOUTENBHBIX U3AECTUN.

[lokazanbl MeTOnONOTMM U IU(QPOBBIE TEXHOJOTUU HCIOJb3yEMbIE 3a
pyoexxoMm u B ctpanax EADC mo teme uccieaoBaHus.

VYCTaHOBNEHO, YTO TEXHOTEHHbIC OTXOJbl MPOMBIIIJIEHHBIX MNPEeANPUITUN
[laBnogapckoil 00JacTU SIBISIIOTCS CEPHE3HOM ChIPhEBOM 0a30il AJisi MPOU3BOJCTBA
CTPOUTENBHBIX U3ACITUN.



OmnpeneneHbl  TEXHOTEHHBIE  OTXOAbl  MPOMBINUICHHBIX  MPEANPUATUHNA
[TaBnogapckoi obyacTu JJ1sl UCIIOJIB30BaHUSI B KaUeCTBE 100ABOK M 3alOJIHUTENIEH B
OCTOHHBIX CMECSIX.

[Tokazano, 4yto 1UppoBbie UHPOPMAIMOHHBIE TEXHOJOTHH, COBPEMEHHBIC
METOJbl U METOJIOJIOTUM aHaJu3a HEOOXOJIMMO HCIIOIb30BaTh JJIA PEIICHUS 3aaad,
CBSI3aHHBIX C  TMOBBbIIIEHHEM A(PGEKTUBHOIO YIPaBICHUS TEXHOJOTHUECKUMHU
IIpOLECCaMU U TEXHOJIOTUEN IIPOU3BOACTBA CTPOUTEIBHBIX U3EIUN

[TokazaHo, 4TO B COBPEMEHHBIX YCIOBUSIX TMOBbIIIeHHE 3PPEKTUBHOTO
yIpaBICHUS HEBO3MOXHO PYYHBIMU METOaMH.

[Tokazano, uyto aHanu3 pabOT 3apyOeKHBIX, POCCHUMCKUX, Ka3aXCTAaHCKUX
YUCHBIX BBISBISECT IIUPOKUN HMHTEPEC B U3YUYCHUU HCIOJIB30BAHUS TEXHOTEHHBIX
OTXOJOB, pa3pabOTKH TEXHOJIOTHH JIJIsl TPOU3BOJICTBA CTPOUTEIBbHBIX U3/ETUH.

YcraHoBNEHO, UTO pa3pabOTKH, CBSA3aHHbBIE C UCIOJI30BAHUEM TEXHOTEHHBIX
OTXOJI0OB, 3aKaHYMBAIOTCS OMBITHBIMU 00pa3IaMHu.

Omnpeneneno, uyro B KazaxctaHe HET MNPOMBIIIJIEHHBIX MPOU3BOJCTB,
CTPOUTEIIBHBIX M3JEIUN ¢ HAy4HO- OOOCHOBAHHBIMH, Pa3paOOTaHHBIMU OCTOHHBIMU
CMECSIMM Ha OCHOBE TEXHOTCHHBIX OTXOJOB, HMCIIOJIb3YEMBIX B TEXHOJOTHYECKUX
poIeccax MPOU3BOJICTBA CTPOUTEIILHBIX U3ACITUMN.

VYcTaHOBIIEHO, YTO MHOTOYHCIICHHBIE Pa3paOOTKU 3apyOeKHBIX, POCCUMCKUX

YUYEHBIX HA OCHOBE IHHU(POBBIX HHPOPMAIMOHHBIX TEXHOJOTMM aKTUBHO
UCIIONIB3YIOTCSL ISl pEIlIeHUs 3ajlady TMOBBIIIEHUS 3(PQGEeKTUBHOTO YIpaBiIeHUs
TEXHOJOTUYECKUMH CHUCTEMaMH B CTPOMTEIBHON OTPACiId, HO OTCYTCTBYIOT PabOTHI,
MO3BOJIAIONINE  TMOBBICUTH  3(PGEKTUBHOCTh  YOPABJICHUS  TEXHOJIOTHYECKUMU
npoleccaMd M TEXHOJOTHEH  MPOU3BOJACTBA  CTPOUTENBHBIX  U3JEIHA  C
UCIIOJIb30BAHUEM TEXHOTEHHBIX OTXO/IOB.
Bropas rsmaBa mocBsmieHa — pa3palboTke CTPYKTYPHO-()YHKIIHOHAILHOM,
MH(POPMAIIMOHHO-JIOTHYECKOM MOJIENTH TEXHOJOTUYECKOW CHCTEMBbl IMPOU3BOACTBA
CTPOUTENIBHBIX W3, a Takxke 0a3bl JaHHBIX «TEeXHOJIOTHYECKOW CHCTEMBI
OPOU3BOACTBA  CTPOUTENBHBIX  M3JEMUA  C  HCHOJb30BAaHUEM  OTXOJO0B
IPOMBILIJIEHHOTO Mpou3BoACTBa». [lokazaHo, 4TO M co34aHUA CTPYKTYPHO-
(GYHKIIMOHAIBHOW MOJENH W HH(POPMAIMOHHO JIOTUYECKOW MOJENeH NpuMeHeHa
Merogosiorusi SADT u  nHotaumum IDEFO. [IpencraBnena, pucyHok 2.1
pa3paboTaHHass Ha OCHOBE METOOJOTHUU CTPYKTypHOro mnpoektupoBanus IDEFO
CTPYKTYPHO-(DYHKIIMOHATbHAS MOJIETb YIPABICHUS TEXHOJOTUYECKOW CHCTEMOU
MIPOU3BOJICTBA CTPOUTENbHBIX U3IETHUH.
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Onucana cTpykTypa, (GyHKIIMOHAT 0a3bl JTAHHBIX, BBOJI JAHHBIX, MOJy4CHUE
3aMmpoCcoOB PUCYHOK 2.3.

Casgamne [ —— Pafiors ¢ Gasasus Aarme £
A Bupessts
— 43 Konwposats

Inbmups
Moucc.

=1 swachboard ems

T Kauecreo cupes ma conaze
Z Ksaconduarop nokasatenei
I Kasconduxarop nocrasusmos
T Kascen@unarop npogyciusm
=] Ksacangwatop pewenmyp
T ksacondunarop cupea

T Npowsseaermas npogyxums
I cocran pewentypu

T cupse ne npowseoacree

T Compoe wa cxnage

PI/ICYHOK 2.3-MeHio 0a3bl JaHHBIX TEXHOJIOTMYECKON CHUCTEMBI IMpOU3BOACTBA
CTPOUTCIIBHBIX I/IBI[CJ'II/Iﬁ C UCITIOJIB30BAHHUECM TCXHOI'CHHBIX OTX0J0B

ITokazaHo, YTO METOJIOIOTHS CTPYKTYPUPOBAHHOTO aHAJIN3a U MPOEKTUPOBAHUS
(SADT/IDEFO0), wucnonb3oBaHHasi MJig CO3JaHUS CTPYKTYPHO-(QYHKIIMOHAIBHOU
MOJEIN YIPABICHHUS TEXHOJOTMYECKOM CHUCTEMOM IPOU3BOACTBA CTPOUTEIBHBIX
U3JICJIMA C HCTOJIB30BAaHUEM OTXOAOB MPOMBIIUIEHHOTO MPOU3BOJCTBA, MO3BOJIMIIA
CTPYKTYpPHpPOBaTh pabOTy HaJ MOJIETbI0, TOYHO OMPENEIUTh (QYHKIIMOHAT U Ha €e
OCHOBE BBITIOJIHUTH IPaUUIECKOe MpeICTaBICHHUE.

[IpencraBneno, 4YTo pa3paboTaHHAs CTPYKTYPHO-(YHKIMOHAIBHAS MOJENb
YIIPABJICHUSI TEXHOJOTHMYECKOW CUCTEMOM MPOU3BOACTBA CTPOUTEIIBHBIX M3JIEIIHHN C
MCIIOJIb30BAaHUEM OTXOJIOB MPOMBINIUICHHOTO MPOW3BOACTBA O0ECMEYMBACT TMOJTHOTY
OMMCAHUS BCEX ATAlOB MPOU3BOJCTBA C BBIJACICHUEM YHPABISIOMIUX BO3ICHCTBUM,
00OCHOBBIBAaCT HEOOXOJAMMOCTh YCTAHOBKHU JIOMOJHUTEIHLHOTO OO0OpYyIOBaHUS Ha
MIPOU3BOJICTBE.

[Tokxazano, 4To paspaboTaHHasl CTPYKTYPHO-(PYHKIIMOHAIBHAS MOJIEIh SIBIISICTCS
TEOPETUYECKOW OCHOBOM HWMMTAIIMOHHOM MOJEIW, TEXHOJIOTMYECKOW JIMHUU
MPOU3BOJICTBA  CTPOUTENBHBIX  HM3ACIUM €  HUCHOJIb30BAHHMEM  OTXOJIOB
MIPOMBIIILJIEHHOTO MPOU3BOICTBA.

YcraHoBieHO, 4YTO (opManm3anms CBSA3CH, B3aUMOJICHCTBHS JJIEMEHTOB
CTPYKTYPHO-(DYHKITMOHATTEHON MOJEIN TEXHOJIOTHYECKOW CHUCTEMBI MPOU3BOJICTBA
CTPOUTENBHBIX  W3AECIMHA C  HUCIOJb30BAHUEM  OTXOAOB  IMPOMBIIIJIEHHOTO
MPOU3BOACTBA TMO3BOJISIET BBISBJISTH XapakTEp CBI3€M M OCYLIECTBISATH OLECHKY
3aBUCUMOCTH  3(PPEKTUBHOCTH  YOPABICHUS  TEXHOJOTHYECKUM  IMPOIIECCOM
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MPOU3BOJICTBA CTPOMUTENBbHBIX H3JCIMH OT HAJIWYMSI UM KadyecTBa  ChIPbS,
CTPOUTEINIBHBIX MAaTEPUAJIOB, IEPCOHANA, MPOJOJKUTEIBHOCTH pabovero JHs U T.1.

[IpenmoxxeHbl METOJABI M CPEACTBA MOCTPOCHHUS HHGOPMAITMOHHO-TOTHYECKOM
MOJICIM TEXHOJOTMYECKOM CHCTEMBI MPOHU3BOJICTBA CTPOMUTEIBHBIX H3ACIUA C
WCTOJb30BAaHUEM  OTXOJIOB  NPOMBINIICHHOTO  IIPOM3BOACTBa,  OO0JajaroIue
COBOKYITHOCTBIO MOIIIHBIX  BO3MOXKHOCTEH 0TOOpaKeHUS 00BEKTOB u
TEXHOJIOTUYECKUX TPOIIECCOB MPOU3BOJCTBA CTPOUTENBHBIX H3ACIUNA (CYIIHOCTH,
BHJbI, aTpuOyTHBIC, aJbTCPHATUBHBIC OTHOIICHHUSA, KIIOUEBBIE, 00S3aTEIbHbBIC
aTpuOyTHI U Ap.) Ha ocHOBe MeToaosorun IDEF1X.

BrimonHen aHanmm3 alropuTMOB Iepexoja OT HHOOPMAIMOHHO-JIOTHYECKOM
MOJIETI K PENSAIMOHHOW 0a3e MaHHBIX, YUYHUTHIBAIOIIMN IMOJHOTY IIpeoOpa3oBaHHS
TUIIOB CYITHOCTEH, CBsized u aTpulOyToB. D (PEKTUBHOCTh M aJ€KBATHOCThH JIAHHOTO
npeoOpa3oBaHus, SIBISETCS MPOYHOM OCHOBOM MOCTPOEHUS PEIAIIMOHHOU Oa3bl
JAHHBIX U HCMOJB3yeTCS JJISI TMOJTAHOTO JOCTKEHMS IIeieil M BBIPaOOTKH
MOCJIEI0BATEILHOCTH YIIPABICHUYECKUX PEIICHUM.

Ha ocHoBanmum pazpaboTaHHOM  HH(POPMAIIMOHHO-JIOTUYECKONH  MOJCIH
TEXHOJIOTUYECKON  CHUCTEMbl  MPOU3BOJICTBA  CTPOMTENBHBIX  H3ACIUM  C
HCMOJIb30BAHUEM  OTXOJIOB  IMPOMBIIIJICHHOTO IPOU3BOJACTBA  CIPOSKTUPOBAHA
JoTHuYecKass  CTpyKTypa  0a3bl  JlaHHBIX,  OOeCIeUMBAIONIAs  YIPABIICHHE
TE€XHOJOTHYECKON CUCTEMOU TPOU3BOACTBA CTPOUTEIBHBIX U3ACITUM.

ITokazano, 4rTo pa3paboTaHHass 0Oa3a MaHHBIX TEXHOJOTUYECKON CHCTEMBI
IIPOM3BO/JICTBA CTPOUTEIBHBIX 176691 (SN 1707 c HCITOJIb30BaHUEM OTXO/0B
MIPOMBIIJICHHOTO  MPOM3BOJICTBA  ITO3BOJISIET  CICIUAIMCTY B MOPEAMETHOMU
obacTu(repcoHany npeanpUsTHs ) IPOU3BOAUTh CTATUCTUYSCKUN aHAIN3 OOJIBIIOTO
oO0beMa HCXOMHOW WHOOPMALMKM JJISI ONEPATUBHOIO MPHUHSATHS YIPABICHYCCKHUX
pELIEHHUI.

IToxazaHo, 4TO HCITOJb30BAaHWE KOMAHIHOTO MHTEepdeiica M03BOJISIET MOBBICUTD

yOPaBISIEMOCTh 0a30d JaHHBIX TEXHOJIOTMYECKOH CHCTEMBl TMPOW3BOICTBA
CTPOUTEIBHBIX  HM3ACIUMH C  HCHOJIB30BAHUEM  OTXOJIOB  MPOMBIILICHHOTO
MIPOU3BOJICTBA.
Tperbsi r1aBa TMOCBSAIIEHA MAaTEMAaTHYECKOM NOCTAHOBKE W PEUICHUIO  3aJa4u
KJIacTepU3alldid  ONTUMAJBHBIX PEIeNnTyp OCTOHHBIX CMECEH C HCIOJb30BaHHUEM
TEXHOTCHHBIX OTXOJOB, pa3paboTKe penenTyp OCTOHHBIX CMECEH M MeTodaM HX
HCCIICIOBAHUIA.

[TokazaHo, 4YTO ONBIT MPOCKTUPOBAHUS TEXHOJOTHMYECKUX CHCTEM, YYET
KadecTBa MCXOJHOTO CHIPhS M HACTPOMKa mapaMeTpoB ero 00pabOTKH 3HAYUTEIIBHO
noBbIlIaeT A(OGEKTUBHOCTh  YOPaBICHUS TEXHOJIOTMUYECKMMH CHUCTEMaMH |
TEXHOJIOTUEH MPOU3BOJICTBA CTPOUTENBHBIX WU3JeInil. [IpruMeHeHne MSITKUX
BBIUMCIICHUN (METOJa KJIAaCcTepU3allid MHOTOMEPHBIX OOBEKTOB) ISl ONpeaeSICHUS
TUMOBBIX KJIACTEPOB UCXOJHOTO CHIPbSI ITOBBIIIAECT KAYECTBO OLICHKH.

Hano:

Co — HCXOOHOE MHOXECTBO MHOTOKPUTEPUAIBHBIX OOBEKTOB, PEIENTYpP
OETOHHBIX CMECEH C MCIOIb30BAaHMEM TEXHOT€HHBIX OTXO/OB.

Co={Sn},n=1, ..N
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Mp(M) — kputepun (MeTpuKa), COCTaB ¥ MPOYHOCTH KOHTPOJIBHBIX 00pa3IoB
oeronnoii cmecu;Mp(i) — BecoBoli k03 unment i— oit xapakrepuctuky, i = 1,.. M
X(n, 1) —i-1 xapakTepucTHKa COCTOsHUA I-T0 o0bekTa N, N=1, ..N, i =1,.M

Metpuka Mp(M) HOpmupoBaHa (cM. popmyay 3.1).

LiMp() =1 (3.1

Hcxomunoe MHOXecTBO Co HY)KHO pa3/ieinTh Ha MHOKeCTBA KiacTepoB CK
(cmotpu popmysst 3.2 u 3.3) :

Co={ Ck} k=1,.K (3.2)

Ck={Sz},z=1,.Nk (3.3)
JIrobas mapa K1acTepoB HE UMEET OOIIHUX IJIEMEHTOB, T. €. JTI000 00BEKT
MOKET TOJIBKO B OJTHOM KitacTepe (cMotpu popmyiny 3.4);

VCx ECKVCIE Co: CxNCi= ¥ (3.4)

rne Cy — MHOXKecTBO 00beKTOB K-ro Kiacca; K — Homep kiacca;
Tpeodyercs onpenenurts Takue Cy, KOTOPblE MAKCUMU3HPYIOT KpuTepuii U

(cmotpu popmyny 3.5):
U(Ko) = max { U1(K)-U2(K)} s K =N, N-1,....2 (3.5)

riae U(Ko) — ontumanibHOE 3HAYCHHUE KPUTEPHS KAYECTB KJIACTEPHU3AINHY;

Ui1(K) — kommakTHOCTB KiIaccoB mpu K kiacrepax;

U2(K) — mepa 6im3octr kimaccoB mpu K kiacrepax.

Mepa cxo/cTBa MEKIY ABYMsI OOBEKTAMH OTPEIEIIAETCS Ha OCHOBAHUH
norenuanbaoi pyukmun  f (Si,5)) :

f(Si,S)) = 1/ (1+ A(5..S))

pSiSH) = Im=1(Mp(m) * (Xim—Xim))?

Un(K)== Zh_y 2/ (NFNCD)E e T f (SL,S)) i

si€ck “'sj€ck

rae K — koim4ecTBO KiaccoB Ha TekyieM Imare kinaccupukammu; CK — K-prit
kiacc 00bekToB; NK — koraecTBo 00bekToB B Kiacce CK; f (Si,S]) — morennmanbHas
dynkmms 1Byx o0bekToB Siu S; (S1,S]) - paccTosiHue Mexay oobekTamu Si u S B
MPOCTPAHCTBE XaPAKTEPUCTUK X, C YIETOM METPHUKH.

U(K)=2(KKC)*E e o B e o, FCR CD R

Cl
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rae Cp — MHOXKECTBO KJIACTEPOB, MOJYYEHHBIX B pe3yJbTaTe pELIeHUs 3aaud
KJIaCTEpHU3aLUY,

F(Ck,Ci) =L/(N*Ni)*X .

Si€ck sleaf(sl S1) (3.6)

Takum o00pazoM, onNTHUMallbHOE pa30MeHue Ha KiacTepbl MPEANoiaraet
Makcumm3zanuo — kputepuss  (3.5). UroroBas  dopmyna (3.6) ompexaenser
MaTeMaTUYeCcKyl0 TIOCTAaHOBKY pEILIEHUsI 3aJaud KjacTepu3ali, peuenTyp
OETOHHBIX CMECEH C MCIOJBb30BAHUEM TEXHOTEHHBIX 0TX010B. Colep)KaTeabHO TaKas
nocraHoBka (3.6) o3HayaeT, 4TO B KaXJAOM KjacTepe coOpaHbl pOJICTBEHHbIE
OOBEKTBI, a MEXJy OOBEKTaMU PAa3HBIX KIACTEPOB HMEIOTCS 3HAYUTENIbHbIE
paznuyuusl.

[TokazaHo, 4To AJig pa3pabOTKH peuentyp OETOHHBIX CMECEH HMCIOJIb30BAJICS-
IToptnana-uement M-400, npousBoactBa Cemeit mo I'OCT 30515-97, necok peunoit
no ['OCT 8736-2014 monyns kpynHoctu 3,21, mebens ¢p.5- MailikauHckuili mo
I'OCT 82690-97, 3ona-ynoca ITaBnogapckux TOLl mo 'OCT 25592-91, 6okcuToBBIi
nutam [laBnogapckoro AmomMuHHEBOro 3aBoja, pekomenmanuu HUXKB-1990,
ucnosb3oBad Metautyprudeckuit nmmak [Id TOO «Kactunury mo 'OCT 3476-340.
OKCHepUMEHTAJIbHBIE ~ MCCIEJOBaHUS  MpOBOAWIMCH B  saboparopun HAO
TopaiireipoB yausepcutera 1 TOO «9xoctpoHUU-TIB».

[lokazaHo, YTO MCHBITAaHHS OMBITHBIX M KOHTPOJIBHBIX OOpa3loB Ha CKaTue
npoBouiiock B cootBercTBUU ¢ ['OCT 10180-2012.

[lokazaHo, 4YTO 1S KiacTepU3allMy MCIOJIb30BaHbl PELENTypbl OETOHHBIX
cMecel, cocTaB KOTOpBIX TpejacTaBlieH B  Tabmuue 3.1 U cpenHue 3HAYECHHS
PE3YNIBTATOB UCTIHITAHUN HA IPOYHOCTH OMBITHBIX 00Pa3I0B Ha cxaThe Tadmauna 3.2.

Tabmuma 3.1-Penentypa OETOHHBIX CMeCEHl C HCIOJIb30BaAaHUEM TEXHOTCHHBIX
OTXOJIOB

Ne CocraB GeToHHOH cMmecH

peuentypst Ilement TIecox [IleOeHn 3oma Mer. Bokcwur. numam ITnactud B/uem. Tecto
/% /% /% /% Hlnax /% % K 1eMm OrtH. H3BECT.

/% % K 1IEeM.

1 1640/13 3033/23 7980/61 337/3 16/1 0,4/656

2 1640/13 2865/22 7980/61 505/4 16/1 0,4/656

3 1640/13 2696/21 7980/61 674/5 16/1 0,45/738

4 1640/13 2528/19 7980/61 842/7 16/1 0,45/738

5 1640/13 2359/18 7980/61 1011/8 16/1 0,45/738

6 1640/13 2426/19 7980/61 9447 16/1 0,4/600

7 1640/13 2460/19 7980/61 910/7 16/1 0,45/738

8 1066/8,2 3370/26 7980/61 574/4,4 10/1 0,45/738

9 1394/11 3033/23 7980/61 246/2 337/3 14/1 0,45/627

10 1066/8,2 3370/26 7980/61 574/4,4 111 0,45/479

11 984/8 3370/26 7980/61 656/5 10/1 0,45/443

12 1640/13 7980/61 3370/26 16/1 0,4/600 164/10

13




13 1148/9,3 3370/26 7980/61 492/4 111 0,4/459 114/10
14 1066/8,2 3370/26 7980/61 574/4,4 111 0,4/426 106/10
15 1230/9,5 3370/26 7980/61 410/3,2 12/1 0,4/492 123/10
16 1230/9,5 3370/26 7980/61 410,3,2 12/1 0,4/492 123/10
17 1394/11 3370/26 7182/55 246/2 798/6 14/1 0,4/558 139/10
18 1312/10 3370/26 7182/55 328/2,5 798/6% 13/1 0,4/525 131/10
19 1312/10 3370/26 7340/57 328/2,5 640/5 13/1 0,4/525 131/10
20-15 984/12 2050/25 4018/49 107/1,3 1066/13 10/1 0,4/394 98/10
21 1640/13 2796/22 7182/55 328/2,5 798//6 246/2 16/1 0,4/656 164/10
22 1312/10 3370/26 7581/58 399/3 328/2,5 13/1 0,4/525 131/10
23 1312/10 3370/26 7182/55 164/1,3 798/6 164/1,3 13/1 0,4/525 131/10
24-15 984/11,5 2028/24 4080/48 1020/12 357/4,2 10/1 0,4/394 98/10
25 1312/10 3033/23 7581/58 328/2,5 399/3 337/2,5 13/1 0,4/525 131/10
26 1476/11 3033\23 7182/58 164/1,2 798/6 337/2,5 14/1 0,4/590 147/10
27 1476/11 3033/23 7182/58 337/2,5 798/6 164/1,2 14/1 0,4/590 147/10
28 1640/13 2528/19 7182/58 337/2,5 798/6 505/4 16/1 0,4/656 164/10
29 1640/13 3033/23 6384/49 337/2,5 1596/12 16/1 0,4/656 164/10
30 1312/10 2696/21 7182/55 328/2,5 798/6 674/5,2 13/1 0,4/524 131/10
31 1394/11 2865/19 7980/61 246/2 505/3,2 14/1 0,4/557 139/10
32 1640/13 1685/13 7980/61 1685/13 16/1 0,4/656

33 1476/12 1685/13 7980/61 164/1,3 1685/13 16/1 0,4/590 147/10
34 1476/12 1348/10 7980/61 164/1,3 2022/16% 15/1 0,4/590 147/10
35 1640/13 2359/18 7980/61 1011/8 16/1 0,4/656 164/10
36 1948/20 7798/80 19/1 0,4/779 194/10
37 1640/13 2359/18 7182/55 337/2,5 798/6 674/5,2 16/1 0,4/656

38 1640/13 2696/21 7182/55 337/2,5 798/6 337/2,5 16/1 0,4/656

39 1640/13 2528/19 6763/52 505/4 1197/9,2 337/2,5 18/1,1 0,4/656 180/11

Hcnonb3oBana, nporpamma «O1ieHKa KauyeCcTBA MHOTOMEPHBIX 00BEKTOBY, IS

peIlleHUs] MaTeMaTHYeCKOH TOCTAaHOBKM 3aJadd KIACTepU3allid ONTHMAJbHBIX
perentyp OSTOHHBIX CMECEH C HCITOJIb30BAHUEM TEXHOTEHHBIX OTXOJIOB, B Ka4eCTBE
METPUK HCIIOJIB30BAJICS TapaMeTp RCPexarns ¥ COCTaB perenTyp OCTOHHOW cMecH
tabnuna 3.2. Pe3ynbrar kinactepusanuu OETOHHBIX cMecell pucyHok 3.1.
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[TokazaHo, 4YTO TPUMEHEHHUE METOJOB MATEMAaTHYCCKONW CTATHCTHKU IS
MaTEeMaTHYECKOM TIOCTAHOBKM W PEIICHHs 3a/Jaydl KJIacTepU3alldU PEIEnTyp
OCTOHHBIX CMECel C HCMONB30BAHUEM TEXHOTCHHBIX OTXOJO0B 00eCreYnBaroT
pacmpesieieHue perentyp OETOHHBIX CMeceld Mo KiacTepaMm, C JOCTaTOYHOU
CTETICHBIO OJIM30CTH IO 33JIaHHBIM XapaKTEPUCTHKAM, YTO BPYYHYIO BBITOJHHUTH HE
3G ()EKTUBHO U TPYI03aTPATHO.

JlokazaHo, 4TO pPelenTypbl OETOHHBIX CMECEH C MCIIOJIb30BAHUEM TEXHOTCHHBIX
OTXOJIOB, COTJIaCHO TMOJIYYCHHBIM pe3ylbTaTaM HWCOBITAHUH Ha  CXKaTue,
MOPO30CTONKOCTH, BOJOTOTIIONIEHUE, MOTYT OBITh UCIIOJIB30BaHbI IIPU MTPOU3BOJICTBE
CTPOMTEIHHBIX H3/ICTHI.

Jloka3aHO OMBITHBIMHU JJAOOPATOPHBIMH AKCIIEPUMEHTAMH, YTO pacIpeIeiieHHbIC
Mo KJIacTepaM pelenTypbel OETOHHBIX CMecei 00ecleYrBaroT BO3MOXKHOCTD
WCITIOJIB30BAHUS JUIS TIPOM3BOJICTBA CTPOUTEIBHBIX H3JACIUNA TaKUX, KaK KaMEHb
MyCTOTEBIA CTEHOBOW, KaMEHb TICPErOpOJOYHBIA, TpOTyapHas IUIMTKA W
COOTBETCTBYIOT MTOKA3aTEJISIM 110 MapKaM OETOHa.

HaTtypHble HCIBITAaHUS ONBITHBIX OOpA3IOB CTPOUTEIBHBIX H3ACIUN (KaMHs

CTCHOBOTO ITyCTOTEJIOTO, TPOTYapHOH IUTUTKH) C UCIOJIB30BAHHUEM OTXOJIOB
NPOMBIIIICHHBIX ~ MPEANPUITHH, ITOKa3bIBAIOT YCTOMYMBOCTH K MOpO3aM H
OTCYTCTBHUE TTOTEPU MTPOYHOCTH.
B d4erBepTO#i Iy1aBe TMpejiCTaBlieHa METOJOJIOTHS Pa3pabOTKU MOJETUPYIOUIETO
QIrOpUTMa TEXHOJOTUYECKOW JIMHUM TPOU3BOJCTBA CTPOUTENBHBIX W3JIEIUH,
byHKIHS 00pabOTKH COOBITHII B OOBEKTHO-OPUEHTUPOBAHHOM IMPOTPAMMHUPOBAHUH,
pabota YKpymHEHHON (YHKIIMOHATILHON MOJIETM TEXHOJOTUYECKOM YCTaHOBKH,
onucaHue pabOThl UMUTAIMOHHOW  MOJENM  TEXHOJIOTMYECKOM  yCTaHOBKH
MPOU3BOJICTBA CTPOUTETBHBIX W3, OICHKA aJeKBAaTHOCTH WMHUTAIMOHHON
MOJIeNId, KOMMEPIIUATH3AIUs PE3yIbTaTOB TUCCEPTAIIMOHHOTO UCCIIEI0BAHMUS.

Ha pucynke 4.1 npencraBieHbl pe3yiabTaThl peaid3aii padoThl MPOTPaMMBbI
TMIpY MPOM3BOJICTBE KaMHSI ITyCTOTEIOTO CTEHOBOI'O BecoM 20KT.
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[loka3aHo, YTO ONHUCAaHHBI MNPUHLMI PadOThl (PYHKIMOHAIBHOIO OJIOKa
TEXHOJIOTUYCCKOM YCTaHOBKH, POTPAMMBI HMUTAIMOHHON MOJICIN
TE€XHOJOTUYECKON JINHUU MPOU3BOJICTBA CTPOUTEIBHBIX U3JEINN C UCIOIb30BAHUEM
OTXOJOB MPOMBIIIJIEHHOTO MPOU3BOACTBA C MPUMEHEHUEM IMapagurMbl OOBEKTHO-
OPUEHTHUPOBAHHOTO MPOTrPaMMHPOBAHUS, OOECIEYMBAET OOJIBIIYI0O WHTYUTHUBHYIO
MIPUBJIEKATEILHOCTD, C JJOCTYITHOU BHYTPEeHHEHN (HYHKIIMOHAIBHOCTHIO si3bika C++.

IIpencrasnexo, 4TO pa3paboTaHHbIN MOJIEJIUPYIOIIUI aJIrOPUTM
TE€XHOJOTUYECKOWN JINHUY MPOU3BOJICTBA CTPOUTEIBHBIX U3JEINN C UCIOIb30BAHUEM
OTXOJOB MPOMBIIIUICHHOTO MPOU3BOJICTBA, OOECIEUMUBACT TIOCJIEIOBATEILHOCTD
JNEUCTBUUA MpoOILIECCa MNPOU3BOJICTBA CTPOUTEIBHBIX H3IACIUNA C HCIOJIB30BAHUEM
OTXOJIOB MPOMBIIIEHHOTO MPOX3BO/ICTBA.

Jloka3aHO MPAKTUYECKMM MPUMEHEHUEM, 4YTO mnporpamma «lIMuTarimoHHas
MOJIENIb TEXHOJIOTUYECKOW JIMHUM TPOU3BOJCTBA CTPOUTENBHBIX HU3JAEIUNA C
UCIIOJb30BAHMEM  OTXOJIOB  MPOMBIIIJIEHHOTO  MPOU3BOJICTBA», MNPEACTABIISIET
MOJIb30BATEN0, BO3MOKHOCTh MPUHATHUS YIIPABICHUYECKUX PEIICHUH, HA OCHOBAHUU
pe3yJIbTaTOB MOJICITUPOBAHUS.

[TonydyeHo, pe3ynabTaTaMyd MOJCIMPOBAHUS, MPAKTUYECKUM MPUMEHEHUEM
PEe3yIBTATOB MOJICIUPOBAHUS, MCIOJIB30BAHMU 0a3bl JAHHBIX, YTO MPOTpPaMMBbI JJIs
OBM  «MMmuTaumoHHas  MOJENb  TEXHOJIOTMYECKOW  JIMHUM  TPOU3BOJICTBA
CTPOUTENBHBIX  M3JEJIUA C  HUCIOJB30BAHUEM  OTXOAOB  MPOMBIIIJIEHHOIO
MpOM3BOJICTBA», ba3za ngaHHbIX «TE€XHOJOTrMYECKOW CHCTEMBI IPOM3BOJICTBA
CTPOUTENIBHBIX  M3IECIUMA C  HUCIOJB30BAHUEM  OTXOJAOB  MPOMBIIIJIEHHOTO
POU3BOJCTBA»,  OOECIEUMBAIOT  TOBBINIEHHE  A(PGEKTUBHOTO  yHpaBJICHUS
TEXHOJIOTUYECKON CHUCTEMOM MPOU3BOJICTBA CTPOUTEIBHBIX W3IECIUNA, a TaKxKe
BO3MOKHOCTb XPAHEHUS U ONEPATUBHOTO MOJTYYEHHUS JTAHHBIX.

JlokazaHo, Ha TMpakKTHUKE, YTO MPUMEHEHUE HH(PPOBBIX HHPOPMAIMOHHBIX
TEXHOJIOTUH B HACTOSIIEE BpPEMs — 3TO MOIIHBIA MHCTPYMEHT, 00€CTICYMBAIOIIHIMA
noBeIIeHUE 3G (PEKTUBHOTO YIPABICHUS TEXHOJIOTUUECKUX CUCTEM.

JlokazaHO, YTO OLIEHKAa aJIcKBAaTHOCTH MOJIEJIE BO3MOXKHA TOJIBKO ITyTEM
COYETaHUSI HECKOJIbKMX CTAaTUCTHUECKHMX aHaJIM30B M HaJJIe)KaIlero HCCeI0BaHUs
nener, I8 KOTOPBIX ~ MMHUTAIlMOHHAs ~ MojJelb  Oblla  IEepBOHAYAIBHO
KOHIIETITyaJIn3upoBaHa W paspaboTaHa. [lojae3HOCTh MOACHTHM JOJDKHA OIICHUBATHCS
yepe3 €€ YCTOMYMBOCTh JJIi KOHKPETHOW €M HAa OCHOBAaHUU PAIUYHBIX

CTaTUCTUYECKUX METOJIOB.
SAK/IIOYEHUE

1.  Pe3ynbTaThl = JOUCCEPTAlIMOHHOW  pabOTHI, OpuUMEHEeHHEe  HUQPOBBIX
WHPOPMAIIMOHHBIX ~ TEXHOJOTHH, METOJOJOTHH U  CPEIACTB  pelIeHUs
NOCTABIICHHBIX ~ 3a/a4, JUIA TOBBIMICHUS dA()PEKTUBHOTO  YIPABICHUS
TEXHOJIOTUYECKUMHU CHUCTEMAaMHU MPOU3BOJICTBA CTPOUTENIBHBIX W3ACIHN C
WCIIOJIb30BAaHUEM TEXHOTE€HHBIX OTXOJIOB, MO3BOJISIIOT TOBOPUTH O CEPHE3HOM
BKJIaJI€ 110 TEME MCCJIEIOBAHUS U JadbHEUIIEro ee MpOJOJKEHHUS.

2. BpmosiHeH  CHUCTEMHBIM  aHamu3, OOBEMOB  TEXHOTCHHBIX  OTXOJIOB
CKJIaJIUPOBAaHHBIX Ha TeppuTopuu llaBmogapckoil 00sacTH, MPEICTABISIIONIUX
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10.

11.

12.

13.

BHYIIHUTEIBHYIO 0a3y ChIpbs JIJIsl IPOU3BOJICTBA CTPOUTENIbHBIX U3AEIIHN.
[IpencraBieHo, 4TO COKpalleHHe Oo0beMa TPaJAMIMOHHON ChIpbeBOW 0a3bl,
IpUBEAET K YBEIMYECHUIO HCIOJIB30BAaHHUS OTXONOB  IPOMBILIJIEHHOTO
IPOM3BOJICTBA B KAYECTBE CHIPhS JUIsl IPOU3BOJICTBA OETOHHBIX CMECE.
[IpunHsTO, UTO ANt Pa3pabOTKU HOBBIX CTPOUTEIBHBIX MAaTE€pPUAIOB, UMEETCS
BO3MOXHOCTb  WCIIOJIb30BAHMUSI TEXHOICHHBIX OTXOJOB IIPOMBIIUIEHHBIX
npeanpustuit [laBnogapckoii o61acTu.

BrinonHeH cuCTeMHBIN aHanu3 3apyOekKHBIX U POCCUUCKUX Ppa3zpabOTOK
CBSI3aHHBIX C MWCIOJIb30BAHMEM TEXHOICHHBIX OTXOJOB B IIPOM3BOJCTBE
CTPOUTENBHBIX U3ICIUN.

BoimosiHeH cucTeMHBI aHanu3 pa3paboTOK 3apyOeKHBIX M POCCHUHCKUX
YUEHHBIX, CBS3aHHBIX C HCIOJB30BAHUEM LHUQPPOBBIX HHOOPMAIMOHHBIX

TEXHOJIOTU I TUISt MOBBIIICHUS 3¢ pexTuBHOCTH YIPABIEHUS
TEXHOJIOTMYECKUMH MIPOLIECCAMU B CTPOUTEIBHON OTPACIIH.
ABTOpOM BIIEpPBbIC MpeACTaBIICHA METOJI0JIOT Usl UCCJIEI0BAHUS

TEXHOJOTUYECKOM CHUCTEMBbl TMPOU3BOJCTBA CTPOUTEIBHBIX HU3ACIUN C
UCIIOJIb30BAHMEM TEXHOTCHHBIX OTXOJI0B Ha OCHOBE METOJOB CTPYKTYPHOIO
MPOEKTUPOBAHHS.

Ocy1iecTBiIeHO CTPYKTYpPHO-(DyHKIIMOHAJIbHAS MOJIETTUPOBAHUE
TEXHOJIOTUYECKOM CHUCTEMBbI IPOU3BOJICTBA CTPOUTENBHBIX M3JAEIUNH C
UCITOJIb30BAHUEM OTXOJIOB IPOMBILIJIEHHOTO MPOU3BOACTBA. MoaenupoBaHue
nporecca TMO3BOJIMIIO 0oJjiee HArjsgHO TOKa3aTh CTPYKTYPY YIIpaBiIeHUS
TEXHOJOTUYECKUM TPOIECCOM, UCIOJIHUTENEH, pe3ylbTaThl UX padOThl U HX
OTBETCTBEHHOCT.

ABTOpOM BIEpBbIe pa3paboTaHa CTPYKTypa MOCTPOCHHS HH(POPMAIMOHHO--
JIOTUYECKOM MOJEIA CHUCTEMBI YNPABICHHUS TEXHOJOTHYECKOM CUCTEMOU
IPOU3BOACTBA  CTPOUTEIBHBIX M3JEIUA C HCIOJIb30BAaHUEM  OTXOAOB
IIPOMBIIJIEHHOTO TPOU3BOJICTBA, OOECMEYNBAIONIAsl CBSI3M W OTHOIICHUS
MEXIy CYIIHOCTSMHU MOJIEH, 3alllMIIeHHass aBTOPCKUM MpaBoMm PecryOnuku
Kazaxcran.

JlokazaHo, 4TO MaTeMaTH4eCKas MOCTAHOBKA, PEICHUS 3aJ]a4i KJIacTepU3aLuU
perenTyp OETOHHBIX CMECEHl C MCIOJb30BaHMEM TEXHOTEHHBIX OTXOJOB,
oOecrieuynBaeT BHIOOP ONTHUMAIBHBIX PELENTYyp OCTOHHBIX CMEced, Ha OCHOBE
CTATUCTUYECKUX METOJIOB aHAJIM3A.

PazpaboTana Meronmka KiacTepu3allMd ONTHMAIIBHBIX PEIenTyp OETOHHBIX
CMeceil ¢ HCIOJIb30BAHUEM TEXHOTCHHBIX OTXOJOB, BHEJAPEHHAs B Yy4EOHBIN
npouecc  Hexkommepueckoro  akimoHEpHOro  oOimiectBa  TopailrblpoB
YHUBEPCUTET, MO3BOJISIONIAS BHITIOJHATH KIACCH(PUKAINIO pa3padaThIBAEMBbIX
HOBBIX OCTOHHBIX CMECEH .

JlokazaHo, HaTypHbIMM U JAOOPATOPHBIMU HCHBITAHUSIMU, YTO MPOYHOCTH
CTPOUTENbHBIX M3JIETIMH, TPOU3BEICHHBIX HAa OCHOBE pa3pabOTaHHBIX
OCTOHHBIX CMECEl C HCMOJb30BAHUEM TEXHOTEHHBIX OTXOJOB, C TECYECHUEM
BPEMEHH YBEJIMYUBACTCS.

JlokazaHO, BHEOPEHHEM B IPOU3BOJACTBO, 4YTO KAYECTBEHHBIM COCTaB
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14.

15.

16.

17.

18.

19.

20.

21.

pa3paboTaHHbIX OETOHHBIX CMECEH C MCIONIb30BAHUEM TEXHOTE€HHBIX OTXOJIOB,
a TakKe pacyeTbl MPOU3BOAUTENBHOCTH TEXHOJOIMYECKOM  CHUCTEMBI
CTPOUTENBbHBIX U3JIEJUH, CHOCOOCTBYIOT MOBBIIIEHUIO 3()PEKTUBHOCTU
YIPaBICHUS TEXHOJOTMYECKUM MPOIECCOM MPOU3BOACTBA CTPOUTEIbHBIX
171631 (171708

ABTOpOM BIEpBbIE pa3paboTaHa OETOHHAS CMECh Ha OCHOBE TEXHOT€HHBIX
OTXOJI0B, 3alllMIIEHHAsl aBTOPCKUM IpaBoM Pecnyonuku Kazaxcran .
Pazpaboran, yKpymHEHHBI MOJETUPYIOMUNA aJITOPUTM TEXHOJOTHUUECKOM
CUCTEMBI MPOU3BOJCTBA CTPOUTENIbHBIX WU3AENIUNA C MCHOJIb30BAHUEM OTXOOB
OPOMBIIUIEHHBIX ~OPEINPUSATAA HAa OCHOBE OOBEKTHO-OPHUEHTHUPOBAHHOMN
napaaurMbl, 00ecreynuBaoui JIOTHYECKOe TOHUMAHUE U CTPYKTYPUPOBAHHE
IPOrpaMMBbl, C UCIIOJIHEHUEM (PYHKIIMI 00pabOTKU COOBITUH.

ABTOpPOM BIIEpBBIE HAa OCHOBE pa3pabOTaHHBIX MOJENEH, METOJ0B U
aNropuT™Ma, CO3/aHO MporpaMMHoe obOecneueHue «MMuTanMoHHas MoJEb
TEXHOJIOTUYECKONM  JIMHUM  TPOU3BOACTBA  CTPOMTENBHBIX  M3ACIUA €
UCIIOJIb30BAHUEM OTXOJIOB TMPOMBIIIJIEHHOTO MPOU3BOJCTBA» 3alUIICHHAS
aBTopckuM npaBoM PecnyOnunku KazaxcraH .

ABTOpOM BMEpBbIC HA OCHOBE Pa3pabOTaHHOW HH(POPMALMOHHO-JIOTMYECKON
Mozenu, co3gaHa mnporpamMma baza ngaHHBIX «TeXHONIOrHYECKOM CHCTEMbI
IPOU3BOACTBA  CTPOUTEIBHBIX M3JEIUA C HCHOJb30BAaHUEM  OTXOJIOB
OPOMBILIJIEHHOTO  MPOMW3BOJCTBA»  3aIlMIICHHAasl  aBTOPCKUM  MPAaBOM
Pecniy6nuku Kazaxcran .

Pa3paboTanHoe B pamKax IHCCEPTAIMOHHOTO HCCIEAOBAHMS MPOrPaMMHOE
oOecrieyeHue MPoIUI0 KCHEPUMEHTANIBHYIO MPOBEpKYy H BHeapeHo B TOO
«xoctpoitHUN-TIB».

Pe3ynbTaThl IHMCCEPTALMOHHOTO HCCIEIOBAHUS, IMO3BOJIIIOT TOBOPUTH O
NOSIBJICHUM W JajbHedmeM pa3Butum B KazaxcraHe, mepCreKTUBHOIO
HAIIPaBJICHUS UCCIIEIOBAHUS CIOKHBIX CUCTEM, METOAOJOTMH UMUTALIUOHHOT O
MOJEIUPOBAHUS.

JlokazaHo, 4TO MpUMEHEeHHE NU(POBHIX HWH(DOPMAIMOHHBIX TEXHOJIOTHH, IO
CPaBHEHHUIO C PYYHBIMU METOJAMH, TIO3BOJISIOT CHU3UTHh KOJIUYECTBO Opaka
BBIMTyCKaeMou mpoaykuuu Ha 25%, obecrneduTs MoBbieHHE 3 GEKTUBHOTO
yOpaBI€HUS TEXHOJIOTUYECKOM CHUCTEMOM MPOM3BOJCTBA CTPOUTEIBHBIX
uznenuid 10 20%.

[Tokazano cormacuo ¢guHaHcoBoi otdyeTHOCTH, TOO «DKrocTpotHUM-TIB» 3a
2019-2020, uro KoMMepHHMAIM3aIUs PE3yJbTaTOB  JUCCEPTAIMOHHOTO
uccinenoBanus 3a 2019-2020 rox cocrtaBwia 2043350 Ttenre (c ydeTrom
cuTyanuu cBs3aHHOW ¢ manaemuerr Covid 19), yciaoBHO-TIpOTHO3UpyeMast
guctass mpubeute TOO «OxoctpotHUU-TIB» cormacHo, TEpCIEKTHBHOTO
IJiaHa MPOMU3BOJICTBA CTPOUTENbHBIX u3nenuid Ha 2021 roa, coctaBUT OoJiee
OMJIH. TEHTE.
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PE3IOME

muccepraunn AxnmeBa Kapmbirm MakcytoBuua Ha TeMy «Moaenn UM METOABI
aHaIM3a TEXHOJOTMYECKUX CHCTEM IIPOM3BOJCTBA CTPOUTENBHBIX M3IEIUN C
MCIIOJIb30BAHUEM TEXHOTEHHBIX OTXOJ0B» Ha COMCKAHME YUYEHOW CTENEHU KaHJWJaTa
TEXHUYECKUX HAYK

KiroueBble ci10Ba: TEXHOJOTHYECKAas CHUCTEMA, MPOU3BOJACTBO CTPOUTEIBHBIX
U3JIeTIUN, TEXHOTEHHbIE OTXOJbl, YIpaBiieHue, 3((PEKTUBHOCTh, HMUTAIMOHHAS
MOJIelIb, KJIacTepU3alus, ONTUMAJIbHAS PELENTypa.

Hens nucceprammoHHol paboThl TOBBIIIEHUE S(PGEKTUBHOTO yIpaBiICHUS
TEXHOJOTMYECKOM  CHUCTEMOM  MNPOM3BOACTBA  CTPOUTENIBHBIX  M3JEIUA €
MCIIOJIb30BAHUEM TEXHOTEHHBIX OTXO/0B.

B paGoTte mocTaBieHbI U pelIeHbI CISAYIONTNUE 3a1aUu:

-pa3paboTaHa MaTeMaTH4ecKas IOCTAaHOBKA W PEIICHHE 3aJayd KJIacTepHU3alluu
ONTUMAJBHBIX pEHenTyp OETOHHBIX CMecCed C UCIOJIB30BAHHEM TEXHOTCHHBIX
OTXO/IOB;

-pa3paboTaHbl  CTPYKTYpHO-(QYHKIIMOHAJIbHAsT W  WH()OPMAIIMOHHO-JIOTHYECKas
monens (MJIM) mMonens TeXHOJOTUYECKOW CHUCTEMBI TPOM3BOJICTBA CTPOUTEIHHBIX
u3aenuii B cootBeTcTBUH ¢ Metonosiorueit IDEFO u IDEF1X (SADT).

-pazpaboTanbl 3(PPEeKTUBHBIE PEUENTypbl OETOHHBIX CMECE C HCIOJIb30BaHUEM
TEXHOTCHHBIX  OTXOJOB  HCHOJB3YEMBIX B  IPOHU3BOJACTBE  CTPOUTEIBHBIX
U3JIeInii(KaMeHb MyCTOTENbI CTEHOBOM, Meperopo10YHbINA, TPOTyapHask IIIUTKA).
-CO3/1aH MPOTPAMMHBINA NPOAYKT «IMUTAIIMOHHAA MOJIENIb TEXHOJIOTHYECKOMN JIMHUH
OPOU3BOACTBA  CTPOUTENBHBIX  M3JEIUMH C  HMCIOJIb30BAHHUEM OTXOJ0B
IPOMBIILIJIEHHOTO MPOU3BOJICTBAY, a TAKKE METOJIMKA €€ UCIIOJIb30BAHUS.

-CO3/IaH  MpOorpaMMHbIM TPoAyKT ba3za naHHbix «TEeXHOIOrMYECKON CHCTEMBI
IPOU3BOACTBA CTPOUTEIBHBIX M3JEIUA C  HCHOJb30BAaHUEM OTXOJIOB
IPOMBILIJIEHHOTO MTPOU3BOJICTBAY.

IIpakTH4eckoe npuMeHeHune:

PazpaboTanHble mporpaMMHBIE TPOIYKTHI, PEHENTYpPhl OETOHHBIX CMECEH C
MCITOJIb30BAaHUEM TEXHOTE€HHBIX OTXO/I0B OMPOOOBAHBI U BHEIPEHBI B MTPOU3BOJICTBO B
TOO «2xoctpoitHUU-TIB».

Maremartnueckas IIOCTAHOBKA 3aJa4d OLIEHKH KadyeCTBA ONTHUMAaJIbHBIX
peuentyp OETOHHBIX CMECE C HCHOJIb30BAHHEM TEXHOTEHHBIX OTXOJOB U
MPUMEHEHUEM METOJIOB KIIACTEPHOTO aHajiu3a, BHEJAPEHA B Y4YeOHOM Tporecce
Hexommepueckom  AkmuonepHoM — oOmiectBe  TOpaWTBIpOB ~ YHUBEPCHUTET.
TexHuueckass HOBU3HA TIpOrpaMM, MOJIeNIel, peUuenTypbl OETOHHBIX CMece
MOJTBEPXKJI€HA aBTOpPCKUMHU cBuaeTeabcTBaMu . PK Ne6653 ot 26.11.2019, No7545
ot 15.01.2020, Nel11385 ot 17.07.2020 u narenta Ha uzoopereHue PK Ne34714.
beronnas cmech ot 20.11. 2020 T.
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PE3IOME

nuccepraunsaablH AknireB Kapmbsira MakcyToBud « Mogennepu xaHa METOLIOPY
TaJJ100 TEXHOJOTHUSIIBIK CUCTEMAaJIapibl OHAYPYY, KypyJayll OYIOMIaphIH Maii1ananyy
MEHEH TEXHOTE€HJIUK KaJJIBIKTapbIH'" OKYMYIITYYJIYK Aapa’kKacblH U3JICHUI alyy YUYH
TaJankep TEXHUKAJIbIK WIUMIEP

Herusru ce316p: TEXHONOTUSUIBIK CHUCTEMA, Kypyayll OylOMIapblH ©HIYPYY,
TEXHOTCHAMK KaJlJbIKTap, Oalikapyy, HaTbIDKaNyylayry, OKIIOIITYPYY MOJEINH,
KJIACTEPAUK, ONTUMAIIIBIK PELENTYpa.

JluccepTalsyibIK WINTHH MaKCaThl TEXHOTEHJWK KaJJIBIKTapJlbl KOJIIOHYY MEHEH
KypyJayll OyIOMIAapblH OHAYPYYHYH TEXHOJIOTHSIJIBIK CHUCTEMAChIH HATBIHKAIYY
OamkapyyHy okoropynatyy. MHWiite TOMOHKyAeW MWIACTTEp KOIOJTaH JKaHa
YEUHJITEH

- TEXHOTEHJWK KaJJIBIKTapJbl TalajaHyy MEHEH OCTOHAYK apajiaiiMaiapiblH
ONTUMAYY pelenTypaiapblH KJIACTEPJCIITUPYY MWIACTTEPUH dYedyy IKaHa
MaTEeMAaTHKAJIbIK KOKY HIITEJIUIT YbIKTHI;

-UIITEJUIT YBITHIN, CTPYKTYPaIbIK-()YHKIIMOHATABIK )KaHa MAQJIBIMATTHIK-JIOTHYECKast
voaenmu (MJIM) wMonenb TEXHOJIOTHSIIBIK CHUCTEMAChIHBIH OHAYPYY, KYypyiyll
Oyromaapbid Metoaonorusceina siiaiibik IDEF0 sxana IDEF1X (SADT);

-AINTEJIMIT  YbIKKAH HaTBIMKAJIyy pelentypbl O€TOH apajaimMaiapblH  MEHEH
naiijiaianyy, TEXHOTEHAMK KaJIABIKTApAbl OHIYPYIITO KOJJAOHYJITaH KypyJyll

MaTepuaIaapbl-Kypyryil OyroMIapbIH(TaIlIbI MyCTOTEJIBIN CTEHOBOM,
HIePErOPOIOYUHBIN, TPOTyapHas IUTUTKA);
-TY3YJAr6H MporpamaibiK OKIIOWITYPYY MOJENH TEXHOJOTUSIIBIK OHIYPYY

JUHUACBIH KypyJayml OyroMmaapblH KOJIJAOHYY MEHEH ©Hep jKall eHIypYyUIyHYH
KaJIABIKTAPbIH, OIIOHJION 3JI€» BIKMACHI )KaHa aHbl NaWIAIaHYY;

- «OHOp ’Kall OHAYPYII KAJJBIKTapbIH KOJIJIOHYY MEHEH Kypyiyll OyromaapblH
OHJIYPYYHYH TEXHOJOTHSUIBIK CHCTEMAChIHBIH» IPOrpaMMAJIBIK MaajbIMaT 0a3achl
TY3YJIT6H.

[IpakTUKaIbIK KOJIOHYY:

Nmrenun 4YbIKKaH MpOrpaMMalIblK  MPOJAYKTYJIap, TEXHOTCHIUK KaJJbIKTapabl
naijananyy MeHeH O€TOHAYK apajammMaiapiblH pelenTypalapbl ChIHOOJOH
eTKepyayM, "DkocTpoHuu-I11B" TooCkIHAa OHAYPYILK® KUPTUIWIIH.
MaremaTHKalbIK KOKWY MWIJIETTEPU camnaThlH 0aaioo, ONTHUMAlAYyy peUeNnTepuH
O0eTOH apamamManapblH MEHEH TMaijanaHyy, TEeXHOTEHIWK KaJJbIKTaphIH >KaHa
METOAOPAY KOJJAOHYY KIACTEPIUK TalIo0 KHUPTU3WIAA OKYYy MPOLECCHH]IE
KoMmepumsinplk  emec AKIMOHEPIAMK KOOMYHIAa TOpaWrblpOB YHUBEPCUTETH.
[IporpammanapibiH, MOJENAEPIVH, OeTOHIYK apajarmMaap/ibiH
peUeNnTypalapblHbIH TEXHUKAJIBIK KAHbUIBITBI aBTOPAYK KYOeIYKTep MEHEH
tacTeikTaybl . Kazakcran Pecmybmmka Ne6653 26.11.2019, Ne7545 - xpuiablH
15.01.2020, Ne1385-xwuiaeia 17.07.20 xana KazakcTanmplH oiion ta0yyra maTeHT
Ne34714. 20.11 ueitnn 6eton apanammacsl. 2020-x.
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wehnological system for the production of construction products has been developed

m accordance with the IDEFO and IDEFIX methodology (SADT).

- effctive formulations of concrete mixes have been developed using man-made
Waste used m the production of construction products(hollow wall stone, partition
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- the software product "Simulation model of the technological line for the production

Of construction products using industrial waste” was created, as well as the
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- & sofiware product Database "Technological system for the production of
construction products using industrial waste" has been created.
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od software products, formulations of conerete mixes using man-made
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0633 01 26.11.2019, No. 7545 of 15.01.2020, No. 11385 of 17.07.2020 and patent for
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