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KYMYUTYH KAJIIBI MYHO316MOCY

JluccepTauMsIHBIH TEMACBIHBIH AKTYAJAYYJYTY. A3BIPKbI yaypJa KypyJyil
TapMarblHBIH OHYTYIIYHO OaimansiTyy KbeIprei3 PecnyOnmKachIHBIH MHHEPAIBIK
’KaHa TEXHOTCHJIUK CBIPbECYHYH HETHM3UHJE KacallraH KypyJylll MaTepuajaap >kaHa
OyromMaap/ il OHOeP KAMIBIK OHTYPYYHYH CamaTTyyJIyTyHa jKaHa KeTKIIHKTYYTYTYHO
KOIOJITAaH TajamnTap JXKaHa 3apbUIAbIK ocyyne. OMOHAYKTaH, KypyJIyIITYH HapKbIH
azailTyyra xapjaaM OepreH jaHa JKOropkKy (U3HMKajJblK >KaHa MEXaHUKAJIbIK
KacMeTTepd MEHEH allblpMallaHTaH KypyJdyll MaTephal >kaHa OyroMIapIbiH
3¢ (PeKTUBYY TYPJIOPYH HIITETHN YBITYy KepeK. byn TajmanTapra 3KOJIOTHSIIBIK
Ta3aJbIKKa, OHIYPYYCYHYH JKOTOPKY TEXHOJIOTHSITYYIyT'yHa JKaHa YOH dMEC DHEPTHs
CHIMBIMIYYJYyTyHA 33 OOJTOH KEPrHJIMKTYY CBHIPhEHYH HETHU3HMHJE KacalraH THUIIC
apajaimanap *aHa KOMIIO3ULUSIIAp TOJIYTY MEHEH >K00n Oeper.

Koipreiz PecniyOnukacbiabiH Tepputopusicbiiaa 30 naH amiblK 4YaiarblHAAIraH
TUIIC JKaHa aHTUJPUANECPIANH KEH KaTakTapbl 0ap. bUpok, rUIc TambiH Ka3bll anyy
YOH KOJIOMJOPTe KETHEeUT. A3bIpKbl yOakTa OM3IWH MaMIIEKETTe KOOYHUO TOMOH
MapKajgarsl Kypyjayml Turc eHAypyJaeT. Omoro OaiaHBINTYy Kyprak THIIC
apanamManapasl eHIYpYY ecyyade. Ubrapeuiran TWIC OEKeMaeedy 3aTTap TOCMO
KaHa TUIIC KapTOHAYK TakTajdapAbl OHAYPYYA® Kojmonymar. Kyprak rturmc
apaamMaiapbl HETH3WHEH YeT JAuK (pupManmapaplH KapJaMbl MEHEH KypyJTraH
’KaHa >KaOJIbUITBIH 3aBOAIOPI0 OHAYPYIYN YbITaphUIaT. | UIIC KOMIO3HUITUSIIAPBIHBIH
KypaMbIH/1a 6aachl )KOTropy OOJITOH YeT SJAMK XUMUSUIBIK KOIIyMYaiap KOJJIOHYJaT.
Byn xanmeichiHaH KypyJIyll TPOAYKTYHYH HapKbIHa Taacup 3TeT. Omon sme ybakra
XUMUSIJIBIK KOIIyMYaiap THIC O0CKEeMAOOYYHYH KAaCHETTEPHH JKaHa THIIC TAIIbIHBIH
CTPYKTYpPaChIH OUp KblilJIa dKaKIIbIPTaT.

Omonpoit ane Keipreiz PecnyOnukacbiHga KapOOHATTYYy TOOTEKTEPIUH
(akuTaii, JI0JIOMHUT, MpPaMOp OHUKCH, Mpamop, odukambuuT K.0.) Oup gamai
3amactapbl Oap. buimikekre kb1 calibiH 4oH kenemzae JXOb kyny umrenun ybirar.
Byn maapabiH SKOJOTHAIBIK KOOICY3AyTyHa KOpPKYHYY jkaparar. OIIOHIYKTaH,
HKOJIOTHSIJIBIK JKaHa SKOHOMHKAJIBIK KO3 Kapalllka »apailia TUIC apajaniMaiapibl
KaHa KOMITO3UIMsUIApAbl oHAYPYYae KOb kynyH xaHa KeprUINKTYY MHHEPAIIBIK
CBIpBEHY  TONTYPTydTap KaTapbhl KOJJIOHYY MakcaTKa BUIAWBIKTYy OOIym
scentenuHeT. Kyprak THUIC apamammManapbl jkKaHa THUIC KOMIIO3HUITUSIIAPBIHBIH
camaTtblHa jKaHa OaachIHBIH JKETKWIMKTYYJIYTYHO KOKJITaH TajanTap ap KaHaau
MOJMU(PUKANMAAIOOUY  KOIIyMuajgap JKaHa  JKEePTHIMKTYY MHHEPAIJbIK JKaHa
TEXHOTECHIUK CHIPEHY TOJITYpPryuTap Katapbl pallMOHANYY KOJJOHYY1a aTKapbuIar.

XKoropyna aWlTeuIraH mamWIAEp XHMHSUIBIK KOIIyMYasiap, JKEPTHIUKTYY
MUHEpAIJIBIK JKaHa TEXHOIEHAMK TOATYprydyTap KOUIyJraH Kyprak THIIC
apajalmManap/blH - JKaHa  KOMIO3UIMSJIAPAbIH  KypamJapblH  MINTEN  YBITYY
MaceJIeCUHUH aKTyallIyyJyTyH jkaHa e3 yOaKkTbIHAa O0IyydyIyTryH KepceTeoT.

Nmtun makcaTsl kaHa MUHeTTepH. Moaudukanusiioody Kolrymyaiap
KOMIYJITaH Kyprak THIIC apajaiiManap »*aHa TUIIC KOMIO3UIUSIIAp/IbIH KypaMIapbiH
UIITEN YbITYYy >KaHa WM3WJICHTeH KypamIapiblH (U3MKAIBIK KaHA MEXaHUKAIIBIK
KaCHETTePU MECHEH MPAKTUKAIBIK ATUIIe0 KaHa TEXHUKA-DKOHOMHUKAJIBIK HETU3]100
JMICCepTAIMSIHBIH MaKCaThl OOy caHajar.
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Korosiran MakcaTka »eTyy Y4YYH TOMeHAery MMJIAeTTep KOKJAy »KaHa
YEUMIIJIN:

- TONTYpPYJraH THUIIC KOMIIO3MUMSJIAp jKaHa Kyprak THUIIC apajialimanapbl
KOJIJIOHYY, KaCHETTEpUH MOJU(DUKAIMAIOO >KaHa OHAYPYY TaXKphIiiOachbiHA aHaIu3
KYPrysylay,

- (hU3MKa-MEXaHUKAJIBIK KaCUETTEPUH H3WI/I66 apKbULYy JKEPIHIUKTYY CBIPHE
MaTepUaIJapAblH  HETM3MHJAETM Kyprak THWIIC apajaliMalap JkaHa THIIC
KOMITO3ULIMSUIApABIH ~ KypamMJapblH 3KCHEPUMEHTAIJBIK JKaHa  CTATUCTUKAJIBIK
MOJICNIIEP/IMH KapiaMbl MEHEH ONTUMAaJIIAIIThIPbLIIbI;

- aiiHek OyJa, XpU30TUI-acOeCT jKaHa PUYKUHUH KYHY MEHEH TUIIC apajianiManap
KaHa KOMIIO3ULIMSIAPBIH JUCIIEPTYY apMaTypajlOOHYH TaaCUPHU U3WIACHIN;

- TUIIC apajaliMalap *aHa KOMIIO3UUUSIIApAbIH ONTUMANYy KypamAapbIHbIH
MUKPOCTPYKTYpalapbl U3WIJACH/IA XKaHa PEHTreH (ha3alibIk aHaIu3 KYPry3yJiay;

- ChIpbEHY 0aasoo KPUTEPUSUIAPBIH 3CEMNKE allyy MEHEH THUIIC apajaiiMaiap
KaHa KOMITO3ULUSIIAPBIHBIH KypaMAapblH TEOPUSIIBIK HETU3/106 KYPTY3YIAY;

- Kyprak TrHWIIC apajalmmMajnap >KaHa THUIC KOMIIO3UUUSIApAbl  OHIYPYY
TE€XHOJIOTUSIIAPHI UILITEJIUI YbIKTHI.

NimMui KaHBLUIBIK:

— MOAM(DUKALMIOOUY XHMHSUIBIK >KaHa apMaTypajgoody Kollymuajgap MEHEH
Oupre >KepruJIuKTYy MHUHEpPaNAbIK ChipbE xkaHa KOb Kyny kouryiaran Kyprak rurc
apajamManap *kaHa KOMITO3ULMUIAPbIH KypaMIapbl UINTENHUN YbIKThI. HaTsilxkanap
KPaun oiinon tabyyra natentrepu (Ne 1922, 1930, 1931) MeHeH TacThIKTaJIraH;

— Rheobuild 181 K (0,8%) xana Micro Air 200 (0,4%) Moaubukanusiooqdy
KOITyMuasap, TaOUThIA jkaHa TEXHOTEHANK TONTYPTyYTapblH HETU3UHJE JKacalraH
Kyprax TUIIC apaJiammMaliap ’KaHa  KOMIO3ULHUSUIAPIbIH KypamJiapbl
ONTUMANIIAITHIPBUIALL. by Hateiikanap na KPaun oinon tabyyra matentrepu (Ne
1922, 1930, 1931) MeHEeH TaCTHIKTAJITaH;

— Melment L10/33, Rheobuild 1000K, Rheobuild 181K, Glenium 111, C-3
cynepiutactuduxatopiopy »xkana Micro Air 200 aba Kupruzyydy Kolrymya KOIIyJraH
TONATYpYyJraH Kyprak THUIC apajalmMaiap >KaHa KOMIO3UUUSIApAbIH (U3HKa-
MEXAHUKAJIbIK KACUETTEPU aHBIKTAJI/IbI;
= Kyprak TUIIC apajalliMaliap *aHa KOMIO3ULUSIIAPbIH Kypamaapbl TEOPUSIbIK
KAKTaH HETU3NIENAM >KaHa ajapiblH camaThlH 0aajoo YYYyH OAalllTanKbl ChIPHE
MaTepHaIapAblH XUMHSUIBIK KypaMbIHa JKapalia aKTUBAYYJIYK KodDuiumeHTrepu
AHBIKTAJIJIbI.

AJIBIHT aH KbIHBIHTBIKTAPAbIH MPAKTHKAJbIK MAAHUJIYYJIYTY.

TeopusnbIK )KaHa HKCIEPUMEHTAIIBIK U3HIA0eepaAyH Heruzunae JKOb kyny,
aKUTalll TOO KEH aHa MpaMop YHY KOIIyJIraH, XUMMSUIBIK >KaHa apMaTypajgoody
KOIIyMyajap MEHEH MOAM(PUKALMSIIAHTaH *KaHa KYYeTYJIreH (pU3nMKa-MeXaHUKaJIbIK
MYHO3/16MeJIepre 73 Kyprak THIC apajalliMajap >KaHa KOMIIO3UIUSIIAP/IbIH
ONTUMAJIAYY KypaMaapbl UIITEIUI YbIKTHI.

Kyprak runc apanammanap jKaHa THUIIC KOMIIO3MIUSJIAPABIH KypaMbIHa
cynepriacTuUKaTopiaop *aHa aifHeK Oysachl MEHEH OMPIEeIMKTE TOJTYpPrydTapibl



KOIIIyy/la ajapJblH (PU3MKAa-MEXaHUKAIBIK JKaHa JKCIUTyaTalUsUIbIK KacUeTTepu Oup
KbIIJIa )KOTOpYJIallbl aKbIH OOJITY.

DKOJIOTUSJIBIK KO3 Kapalika kapama bumkek XKOb KynyH KonioHyy MakcaTka
Tyypa KeneT. AHTKEHH, ailllaHa-ueiipeHy OyJiraraH 4oH ©J4eMJery eHIYypYLITYH
KaJJBIKTapbl yTWIM3ALUsIaHAT >KaHa TOJTYpPryd KaTapbl THUIC TallblHIa OekeM
OCKUTHUIIET.

N3ni1100/16paAYH HATBINKAJIAPBIHBIH IKOHOMHMKAJIBIK MAaHUCH.

XKOb kyny, akuTani Too KeH yHY >KaHa aifHeK OyJjiachl KOIIyJraH 1 TOHHA TUIc
mIbI0AK apajaliMachblH OHIYPYYAe ajblHTaH SKOHOMUKAIBIK 3(dext 2851 comro
yeiinH xeTtu. An smu JKOB Kyny, akuTam TOO KEH KaHa MpaMop YHY KOIIYJIraH
kKaHa cynepruiacTuukatop MeHeH aba KHUPTru3yydy KOIIYMUYaHbIH HETH3UH/E
xacanrad 1000 paana rumnc OWK KbIpyy IUIMTAIAPAbl OHIYPYYIe aJbIHTaH
AKOHOMUKAIBIK AP ekt 51889 comMro dyelnH KeTTu.

N3n1100HYH KAKTAJIYy4dy HETHM3I'H 5K000J10pYy:

- Koulymuajap MEHEH MoJu(HKalusIaHraH Kyprak rurc mbl0ak apajanmanap
YKaHa CUIIC KOMIO3ULIMSUIAPBIHBIH UINTEIUI YbIKKAH KypamMIaphl;

- DKCIIEPUMEHTAJ/IBIK JKaHa CTATUCTUKAJIBIK MOJEJIO6 BIKMAChl MEHEH Kyprak
TUIIC apajialiMaiap »KaHa FUIC KOMIO3ULMUIAPbIHBIH KypaM/IapblH ONTUMAaIA00HYH
KBINBIHTBIKTAPHI,

- ap KaHjall miacTUQUKATOPJIOp >KaHA TOJTYPrydTapiblH, aHbl MEHEH Oupre
apMmarypanoody OyJanapJblH TYPY, XUMHSUIBIK KypaMbl >KaHAa ©JYeMYHe »Kapaila
OOJTOH THUIIC TalIBIHBIH CTPYKTYpPAaChIHBIH aHa KAaCUETTEPUHHUH aHBIKTaJITaH
AKCIEPUMEHTAIBIK KO3 KapaH IbUIBIKTAPHI;

-  U3WIJOO6HYH XKbIUBIHTHIKTAphIH «3eHUT-M» JXUKHbiH )xana «KOC-Mukce»
JKUKHBIH eHAypylI MIapTTapblHAA IPAKTUKAJIBIK HINKE allbIpyy, OIIOHIOM dJe
TEXHUKAJIBIK-OKOHOMHKAJIBIK HETU3/106 HaThIKaaapsbl.

N3aenyyyyHyH :Keke cajbiMbl bumkek JXOb kyny, akuram TOO KEH KaHa
MpaMop YHY MEHEH Oupre MOAM(PHUKAIUIOOUY KOIIyMYaaap KOIIyJIraH Kyprak THIIC
apajiammManiapbl jkaHa TMIC KOMIO3UIUSIAPbIHBIH ONTUMAIAYY KypamAapblH UIITEM
YybIryyjJa OWJIMHET. ABTOp SKCHEPUMEHTANJBIK W3UIA06]epAy aTkapyy KaHa
UIITETYY OOIOHYA KyMYIUTAPbIH YIOIITYPYydyCy >KaHa aTkapyydycy. TaObuiran
MaajbIMaTTapAbl MIITETYYHY, MbIH3aM YEHEMIYYJIYKTOpPIYy aHBIKTOOHY, HW3HWIII00
KBIMBIHTBIKTAPBIH HII JKY3YHAO® allblpyy Y4YYH JOKyMEHTAalUsIapAbl AaspAOOHY,
WINMHUI U3WI©6JI0pIYH HETU3TH K000J0PYH, KBIMBIHTHIKTAPBIH KaHA CyHYIITAPbIH
UIITEI YbITYYHY aBTOpP ©3Y aTKapra.

N3ni1660HYyH  KbIMBIHTBIKTAPBIH  anmpodanusioo. [luccepranusiHbIH
Ma3MyHYH TY3T'6H H3WI06J6pAYH HEru3ru HaThblikKallapbl TOMOHKY KOH(pEpeHLHUs
xaHa cemuHapiaapaa ykrypyiarad: KPCYuyn AJ[xK®HuH >i-apaiblk WIMMHIMA-
IpaKTUKAIBIK KOHpepeHusuiapbinaa (bumkek ., 2012 - 2017 x.x.); «H. UcanoB —
KPouH KepyHYKTYy KOOMIYK MIIMEPU» JJ-apajblK  HWJIMMHUN-TIPAKTUKAJIBIK
koH(pepennusaceinaa (bumkexk m., H. McanoB arsinmarest KMKTAY, 2013 x.);
«KypynymTyH MajnaHui aHa TapbIXbld Mypachl: Keudd, OYT'YH KaHa dpTEH»» IJ-
apasibIKk UIUMUK-TIPaKTUKAIBIK KoH(pepennusaceiaaa (CaparoB mr., 2014 x.); «XXI
KbUIbIMAArsl blpaaksl YUbIrblTarel apXuTEKTypa, Kypyiylll, Ke€p IJIaHJAIThIPYyY
KaHa  HApPKKATTam»  dJ-apajblK  WIMMHA-TIPAKTHKAIBIK  KOH(MEPEHIUAChIHAA
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(Komcomonbck-Ha-Amype 1., XIIb ®MBBM «KHAMTVY», 2015 x.). TemeHky
ChIHaKTapsa kepceTyireH: KeipreisnateHtu yroomrypran «Maes spmapkacb» artyy
MHHOBALMSJIBIK  Jo0s10oopiop kepresamecyHae (bumkexk ., 2015 x.); HTC
TenekaHanbiHaarel «Yunucten» tenenondoopynaa (bumkex mr., 2016 x.).

KapbisjlaHran  JIMrekrtepjae  JIUCCEPTANUSHBIH  KbIBIHTBIKTAPBIH
YArbLIIBIPYYCYHYH TOJYKTYTY.

N3unneenyH KbIMBIHTHIKTApbl OOOHYA 12 WIMMMIA MII KapblsjaHTaH, aHbIH
nunHae 9 winmuii makana, KPaun oitnion Tabyy O0oroHua 3 maTeHTH.

JuccepTauMsiHbIH  KOJOMY :KaHa Ty3ymy. Juccepramus xupumyy, 4
O0enmymieH, KOpYyTyHAyJaH, 132 arajplill KaMThiTaH ana0usT TU3MECHHEH >KaHa 2
TupkeMmeneH Ttypar. Juccepranus 174 Oerre Oasumanein, 54 cypeT xana 34
TaOJHUIIAHBI KAMTBINT.

JANCCEPTAIMAHBIH HEI'U3T'U MASMYHY

Kupumyyae >Kypry3yiyn >KaTkaH W3WIAOOJOPAYH MpoOiIeMachl rKaHa
AKTYaJIIyyJyI'y  aHbIKTQJIbIIl, HWIITUH KAHBUIBITBIHBIH JKaHa  MPAKTUKAJBIK
MaaHHCUHUH KbICKaya MYHO3/16MOCY KEJITUPHUITEH.

Bupunum  Oesymae  Kyprak THUIC  apajamiManap  JKaHa  THIC
KOMIIO3UIIMSUIAPJIbIH ~ TEXHOJIOTHUSJIAPBIHBIH ~ KaHa  alapAsl  OHAYpPYY JKaHa
KOJIJIOHYYHYH KbICKaua TapbIXbl 0OIOHYA a1a0uii OasHI00 KEITHPHIITEH.

['unc OexeMzeeuy 3aTTapbIH KaThill Kayy TEOUSICBIHBIH HETU3TU K000J0py
KaHa MHHEPAIJIBIK, TEXHOTCHJUK, XUMHSUIIBIK XaHA apMaTypajoody KoIlymualiap
MEHEH KacajiraH THUIIC apajaliMajap jkaHa  KOMIIO3MIUSUIApAbBl  alyy
texHonorusapel ILII. bynnukosB, A.B. Bomkenckuii, A.B. ®epponckas, B.O.
KopossikoB, B.11. Conomaros, JI.U. JIBopkunH, P.3. Paxumon, M.C. Canyakacos,
M.U. Xamuymums, B.M. MopeBa jxaHa Oaimika OKyMYIITYyJapAblH HIITEPUHIES
YarbUIAbIPbUITAH.

Anabuii OynmakTtapAsl TalJ00 Kyprak THIIC apajaiiMaiap >aHa THUIIC
KOMITO3UILIUSIIAD TOMOHKY/AOM 0aadyy KacHUETTepre 93 OKEHJWTHH KOPCOTTY:
CANBIIITHIPMAYy YOH OMEC THITHI3JbIK, KYWOOCTYK, JKaKIIbl YH H3O0JISIIHS,
MEXAHUKAIBIK UIITETYYTO KOHIOMIYYIYK, )KAKIIbI MbIK KarbUTyy4yJyK .0. AJl oMU
rurnc OyoMAap/iblH KEMUYUIUKTEPUHE HBIMIOOJOH yjiaM OEKEeMIUKTHH a3ailblllbl,
KYKTOM/TY KOTOPYJIATYy YUyPYH/Ia, ©3re4e HbIMI00/10 YOH JKbUIBIIIYAAKThIK KUPET.

['unc G6exemmeedy 3aTTapiblH KACUETTEPUH KOHIO Calyy YUYH MHUHEPAJIbIK
KolTymMyYaynap, OHIyPYIITYH KaJlAbIKTaphl KaHa KOLIyM4a MPOAYKTYJIaphl, aHbl MEHEH
Ooupre apmarypajoouy KollymMya KaTapsl ap KkanHjgai Oynamap (dubpanap)
KOJJIOHYJIaT. XUMHSUIBIK —~ KOIIyMuanap (U3MKa-MEeXaHUKAIbIK KaCUETTEepAHH
JKOTopyJalibiHa XKapaaMm OepeT, )KaHa TUIIC TalllbIHBIH CTPYKTYPaChlH ©3rOPTYII, THIIC
OYIOMJIapBIHBIH CAKTOO YOAKBITBIH KOOOUTOT.

bupok, omon sme ydypaa TUIC apajamMaiap jKaHa KOMIO3WUHUSUIAPIbIH
(U3HKA-TEXHOJIOTUSIIBIK KACHETTEPUH >KOHTO Callyy YYYH KONTOTOH XHUMHUSIIBIK
KOITyMuasap/ibl KOJJIOHYY KOHYH/I® MaallbIMaTTap TaObUIraH JKOK.

IKHUHYHU 06JIYMI0 KOJIJOHYJA Typuy YMHKHU 3aTTapiblH MYHO316MeJIepy KaHa
U3UI1JI66 METOJIOPY JKOHYH/I© ailThLIaT.



OKCMEPUMEHTANIBIK U3UJI06J0pAY KYPry3yyA® TOMOHKY KOMIIOHEHTTEP
konponyaraHn: ['4 xana I'7 mapkaceiapars! Kypynym runcu I'OCT 125-79, akuram
T0O0 KeH yHy (Mounroii kenu), mpamop yHy (Akram kenu), bumkek XKOb kymy,
akutam ['OCT 9179-77, Melment 1.10/33 (menamuH-(popManbaeruiiuH HETU3UH]IE),
Rheobuild 1000K, Rheobuild 181K (cynbdoHMKambIK MOJTUMEPIUH HETU3UH/IE),
Glenium 111 (monukap6okcuaaTIhup YaWBIpIBIH ~ HETU3UH]IE), C-3
(momumeTuiIeHHapTaIuH cyJib(poKHCIOTaTapIbIH HaTpUii Ty3JapbIHbIH
apaJlalliMachbIHBIH HETU3UH/E) CyNepIiacTudUKaTopiopy, aba KUpru3yydy Kourymua
MicroAir 200 (Mmaitlyy cOupT »KaHa aMMOHUM Ty3YHYH HETH3UHJIC), ailHEK OyJachl
(6ynaubiH amamerpu 50 MKM, OynaHbIH y3yHAYTY 5 - 15 MM, p = 2500 kr/nm),
xpusotmn-acoect (IV copr, Gymansin auamerpu 0,02 - 0,04 MM, py = 2600 Kr/n’),
DYKWHUH XYHY (OylaHblH guameTpu S5 - 75 MKM, OylaHblH y3yHAYTY 5 - 15 M,
I'OCT 2259-2006).

Colpp€ MaTepuaiJapJblH >KaHa Kyprak THUIC apajaliMaliap JKaHa
KOMITO3UIIUSIAPABIH KypaMJIaphIHBIH KaCHETTePUH M3WIN00 «KBIAMBIICHI3 MYJIKTY
AKCIIEPTU3ALMIIO0 jXKaHa Oamkapyy» KadenpacbiHbiH «Kypynym matepuangapb»
naboparopusinapeigaa, omougoi s1ne b.H. Ensuun atemaarst Keipreiz-Poccus
Cnapsin yHuBepcuTeTUHUH «Du3nka» kadenpacbinbiH «KaTyy 3aTThiH (QU3HKACH)
1abopaToOpHUsAChIHAA aTKapbUITaH.

YarynepayH (azanblk Kypambl jkaHa MUKPOCTPYKTYpachl PeHTTeH (a3albIK
ananu3 (pentred qudpakromerpu JJPOH-3M) xaHa 371eKTPOHAYK MUKPOCKOTIHSIIBIK
aHanu3auH (31eKTpoHayK Mukpockon POM BS — 500) sxapiambl MEHEH U3UIACHIN.
Kyprak rurnc apanammanap >kaHa TUIIC KOMIO3UIUSIIAPBIHBIH (PU3UKA-MEXaHUKATBIK
myHe3zaeMenepyH 'OCT 23789-79 «'unc Gekemaeeuy 3artap. CBIHOO METOIIOPY»
xaHa ['OCT 31376-2008 «I'urc 6exeMaeeuy 3aTThlH HETU3UHACTH Kyprak KypyJIyI
apanammanapbl. CEBIHOO METOIOPY» OOOHYA aHBIKTAIIBL. JKBUTYyITyK ©TKOPTYUTYK
kacuetu UTII-MI'4 «30H1» npubopyHaa U3NIIICHIEH.

['unc apajanmanap *KaHa KOMIO3ULIUSIIAPIbIH Kypamaapbl
OKCIEPUMEHTANJIBIK ~ JKaHa  CTaTUCTUKaIbIK  mozennee (DOCM)  apkbulyy
ONTUMU3AIMSIIAHT aH.

YuyHuy 06J1ymMae Kyprak TMIC apajanimaiap *aHa T'Urnc KOMIO3UIUsIIap IbIH
KypamMJapblH  TaHI0O  aHa  ONTUMaNAo0  OOIOHYA  DKCIEPUMEHTANIBIK
U3WIII06JI6pYH HAThIKaJIaphl KOPCOTYJITOH.

Kypynylm runctuH Katelll Kajdyy yOakbITBIH bUIAAMAATYYCYH >KOHTO Calyy
MaKcaThlHA BUIAWBIK JKail KaThIPyydy KOIIyMua KaTapbl THUIIC OEKEeM]1004Yy 3aTHIHBIH
MmaccacelHBIH 0,04% nan 0,06% ra 4YEeHHMHKHA ©J4eMIO JIMMOH KHCJIOTACHI
KOJIOHYJITaH. JINMOH KHMCIOTAachl Tak yIIyHJAd 103aJI00/I0 THUIIC apasialliMaChIHBIH
KaThIl Kajnyycy 30 MUH KUWKUH OaliTalraHbl aHBIKTAJTaH.

I'unc apanammanapabiH  (PU3MKAa-MEXaHUKAIBIK KACUETTEPUH IKAKIIBIPTYY
makcatbiHga Rheobuild 181K (0,1% - 1,5%), Rheobuild 1000K (0,1% - 1,5%),
Glenium 111(0,1% - 1,5%), Melment L10/33 (0,1% - 1%) xana C-3 (0,2%-1,5%)
CynepriacTu(UuKaTopiIOpy KOJJOHYJTaH.

Rheobuild 181K (0,1% - 1,5%) cynepmiacTU(pUKATOpyH KoloyyJa
komymyanbl 0,4% enueMIe KaMTbIlaH COTAaBIbIH YJIYCY OH YOH KbICyyra
oexemaukTuH yernne (12,65 MIla) 33 skenauru anplkTanasl (cyp.1, a).
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Rheobuild 1000 K xomymuacein 0,1% man 1,5% ra deiimnku emdemMie
KOJIJIOHYy/Aa YITYJAOpAYH Kbicyyra 6exeMaukTuH yekrepu 3,71 MIla gan 7,59 Mlla
ra 4YeWuHKH apayblkTa oKairamTel (cyp.l, a). byn cynepmnactudukaTopayH
ontuManayy no3acsel 0,1% 6oy TaObUIIbL.
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Cyper 1. a) Rheobuild 181K, Rheobuild 1000K, Glenium 111; 6) Melment L.10/33; B) C-3.
CynepIuiacTU(UKaTOPIIOPy KOIIYJITraH Kyprak IMIIC apajaliMaiap *aHa KOMIIO3HIUsIIApIbIH
KbICyyra OCKeMIMKTCPHUHUH YEKTEPH.

Melment [L.10/33 xomrymyacweiHbiH onTtuManmyy mo3acel 0,2% ra OGapabap
(R¢ec=9,42 Mlla). Byn kepceTKyd 3TaloH YJITYCYHYH (CynepriacTU(UKATOp KOK)
KbIcyyra 0exeMIukTuH yeruHet (4,7 MIla) 2 sce kem (cyp.1, 0).

C-3 komymMuacheiH komyyzaa kourymyansl 0,2% emuemae KaMTbIraH Kypam 3H
YOH Kbicyyra 6ekemaukTuH yerune (7,53 Mlla) 33 skenauru ansik 601y (cyp.1, B).

['unc crpykTypacbiHa a0aHbIH KUPYYCYH JKaKIIBIPTYY, THITBI3IBIKTHIH
a3albIlIbl JKaHA >KbUIYYIYK M3OJSLHUSHBIH KOTOPYJAIlbl YUYH THIIC apalammaiap
KaHa komno3unusiapabpiH kKypambiaa 0,1% nan 1% ra gelinaku euemae MicroAir
200 aba Kupru3yy4dy KouryMm4achbl KUPTU3UJITEH.



OKCIIEpUMEHTTEPAMH  HaTbliKanapel — rumnc  skaHa  MicroAir 200
KOIIYMYachIHBIH HETU3MHICTH KypamaapAblH Kbicyyra Oekemauk uyekrepu 2,9 Mlla
naH 4,45 Mlla ra uelinH 3KeHUH KoepcoTTy. AOa KUPruzyydy KOIIyMYaHbIH
ontuMaiyy no3acel 0,4% ra TeH SKeHH TaObUIAbl. AHBIH OPTOYO THITBI3ABITEI 1,45
T/CM, all MU KbICyyra GexeMankTuH deru 4,37 MIla ra GapaGap.

I'unc apanammanap ’kaHa KOMIIO3ULMSJIAPAbIH KaCUETTEPUH KAKIIBIPTYY4dy
pIKMaJap/ibiH Oupu OoJiyn TaOWTBIM KaHa TEXHOTEHIUK ChIpbE MaTepHualapaaH
TypraH TOJTYpryutapibl KOJAoHyy Oosyn cananar. Omonaykrad, XKOb kyny
aKMUTaIll TOO KEH JKaHa Mpamop yHY, MEHEH Oupre MOAU(PUKALMIIOOUY XUMMSIIBIK
KOLIyMYajapJblH TUIIC apajaliMalap >KaHa KOMIIO3ULMSUIAPJABIH KAacCUETTEpUHE
TUIT€H TAACUPU U3WIIJCHTEH.

XKOb xyny Tonrypryu katapsl 10%, 20% xana 50% enueMiepae KOIIyJraH
(cyp.2). 50% xyny Gap Kypamaap TOMOH KbICyyra OEKeMIMKTUH YEKTepU MEHEH
avpipMasianael. Amap 0,51 Mlla mgan 2,99 Mlla Hel TY3my, an sMH UHYYTe
oexemauktrH dektepu 0,23 Mlla man 0,91 MIla ra deiima O6Odym aHBIKTAJIBL.
Optouo TeireBAbIK 0,9 r/em® ien 1,07 r/cM’ Te YeHnHKY apaJIbIKTa TaOBLIIbI.
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Komy | 0,5% | 0,25% | 0,8% | 0,4% | 0,8% | 0,4% |0,8%G | 0,4%
mua | Melme | Melme | Rheob | Rheob | Rheob | Rheob | lenium | Gleniu
JKOK nt nt uild uild uild uild 111 |m111

L10/33|L10/33| 181k | 181k | 1000k | 1000k

Kyay xkok| 13,87 | 22,03 | 21,62 | 26,11 | 27,34 | 13,87 | 25,3 | 19,58 | 22,44
B 10% xyn | 22,03 | 19,99 | 17,95 | 22,44 | 13,46 | 18,36 | 19,58 | 18,77 | 19,99
m20%kyn | 17,14 | 20,4 | 17,14 | 1591 | 16,32 | 19,18 | 10,61 | 14,69 | 18,77
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Cypet 2. X3b kyny ’xaHa mMoaupuKaluuaaoody KonlyMyallap MEHEH TOJTYpyJraH Kyprak THUIIC
apajammanap ’kaHa KOMIIO3ULMIIAp/IbIH KbICyyra O€KeMIMKTEpUHUH YEKTEepH.

XKOb kyny KoumryiaraH KypamJapAblH ChIpbEHYH CapHTAJBIIIBIH a3alTKaH
THITBI3JILIKTAPBIHBIH TOMOH KOPCOTKYUTOPYHO KapabacTaH anaplblH OEKeMJIUK
kacuerrepu ['OCT 31377 — 2008 nun tamantapeiHa (R;> 1 Mlla, Ry,.> 2 MlIla)
xoom Oepbeitr. 10% xana 20% emuemmery XKOb kyiy KouryiaraH THIIC
apayanMaiapblHbIH KypaMIapAblH TaHI00/I0 KbICyyra OeKeMIuKTUH uektepu 22,03
Mlla sxana 17,14 MIla ra (7 cyTka kKaryyJaaH KHUHWH) KETTH, al MU OPTOYO
TeIre3pikTap 1,47 r/em’ sxana 1,39 r/em’ re Gapabap Gouy.



l'unc apanammManap >kaHa KOMHOO3UMLMsUIApAbIH KypambiHa JKOB kynyH
Melment L10/33 (0,25% u 0,5%), Rheobuild 181K (0,4% u 0,8%), Rheobuild 1000K
(0,4% u 0,8%), Glenium 111 (0,4% u 0,8%) cynepruiactTupukaropyiopy MEHeH Oupre
Kolyy O€KeMJIMK KacHUeTTepre >Kakiibl TaacupuH Tuiiru3gu. Cyy MEHEH Karyy
komnoneHTTepaud kateimbl C/K 0,42 xana 0,44 Gonyn tanpanrad. Hateriixkana,
XOb xynyn 10% emuemame xkomyyna 0,8% emuemmery Rheobuild 181K
KOIIYMYacChlH KaMTbIlaH KypaM »5H MaKCUMalyy O€KeMIUK KacuerTepre 93
KeHAUTH aHbIK 0011y (R = 22,44 Mlla, R, = 5,5 MIla).

THITBI3IBIKTBIH OPTOYO KepcoTkyuy 1,43 r/em’ mm tysay. XKDB kynyn 20%
emuemMae komyyaa 10% KylJyH HETM3UMHIETHM KypamAapAblH KOPCOTKYUYTOPYHO
CaNBIITHIPMANYy (hU3MKa-MEXaHUKAIBIK KaCHUETTePIUH TOMOHIONIY Oalkaniabsl. DH
xKoropky Oexemauktep (R = 20,04 Mlla, R,; = 5,6 MIla) Melment L10/33
komym4acel 0,5% emuemae KONIyJIraH Kypamra TaaHAblK OOJay. AHBIH OpPTOYO
THIrBI3BITHI 1,4 T/cM® Gapabap.

['unc KOMIMO3ULIUSIIAPIbIH cyyra TYPYKTYYJIyK KacueTu
cynepruiactuduxkaropyiop kana Micro Air 200 aba kupruzyyudyy KOIIymMua MEHEH
MOAM(MUKALIUSUIAHTAH ~ TUIC  KOMIIO3UIMSJIAPABIH  YATYJAOPYHYH  KyMIIapyy
kordduirienTr 00r0HYa aHbIKTaNraH (cyp.3).

1,2 80 =

5 1 0,83 0,99 Zg Eﬁ
S 2
z 08 50 5
5 0,6 40 Co;
=04 30 >
g 0,34 20 &
é 0,2 > 10 C:E
- o 0 2
=1 Komymuya  0,5% 0,8% 0,4% 0,4% 1% C-3 0,4% 0,2% =
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m KaThIn KaayyHYH OamTabIIbl, MUH I Katplll KaTyyHYH asKTallbl, MUH

= Kymmapyy ko3 dunuentu Kp

Cyper 3. Kyprak rumc apananmmanapAbiH )KaHa KOMITO3UIUSUIAPIBIH KaThI KaTyy YOaKbITHI )KaHa
KyMmiapyy koddduuuentrepu

Nmre xonmoHyran rumnc 6ekemieeuy 3artap cyyra TyYpyKTyy 3MEC, aHTKEHU
anapaeiH xymiapyy koapdunuentu Ky < 0,45. 0,4% sxana 0,8% emuemae Micro
Air 200 aba Kupruzyydy KollymM4a KOIIYJIraH KypamJaplblH YJIATYJIOpYHYH
xymiapyy kodbduruentu K, 0,83 xana 0,99 6onyn Tabsinasl. byn kypamaapasixH
cyyra TypyKTyy 3KeHHUH JanmwijiedT. OMOoHI0N 371e YAryJepayH Kbicyyra OeKeMIuK
yekrepu 12,21 MIla xana 15,06 MIla ra teHn. byn kepcetkyurep Melment L10/33
(R = 21,45 MIlIa), Rheobuild 181K (R, = 14,08 MIla), Rheobuild 1000K (R, =
20,4 MIIa) xama Glenium 111 (R, = 19,02 MIlla) komymuanap KOmIyJTraH
KOMIO3UIUSUIAPABIH OEKEeMIUK KaCHETTEPHHE CaJbIIITHIPMATyy TOMOHYPOOK.

Buka mpubopyHyH >Kapaambl MEHEH TUIIC SPUTMECHHUH KaThINl KaTyyCYHYH
OallTasbllIbl JKaHa asKTalllbl aHbIKTAIbl. KaTblll KamyyHyH Oamitaibiiibl (IIbI0aK)
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IPUTME apaJIallIMAHBIH MIITOO Y3aKTBHITBIIBIH MyHe31en kepcerer. Cyp.3 te I'OCT
31377-2008 nuH TanantapbiHa (Cyy KOIUKOHJOH KHIHMH KaTbll Kainyy 45 MUHYyTaJlaH
kuiinH OamTanbinbl kepek) Rheobuild 1000K, Rheobuild 181K, Glenium 111 >xana
Micro Air 200 komymuanapAblH HErM3WHIEIM KypaMJapAblH YJITYJepy Tyypa
KENTeHJAUIM KOepCoTYNyll TypaT. byl KypamaapIblH KaTblll Kajlyy MpOLIECCHH
6acannateim yuyH 0,04% endeMjie TMMOH KUCIOTACHI KOJIJAOHYJITaH.

M3wieeHyH u31060 >KaHA HIO DJTalTapblHAA ChIPbE MaTepUAIAPbIHBIH
CanaTThIK MYHO3/1eMeJIepY >KaHa ajaplAblH TUIIC KOMIIO3ULHUSJIAPBIH TOJIYKTOO
Ivana3oHy Oup Katap KacueTTepu OOIOHYA M3WIJAEHIeH. MarepuanjaapibH
KacueTTepuH 0aanoo jkaHa TEpPeHUpIdK Owiryy yuyH B3 mnaner OoroHya yd
(GakTopiayy OSKCIEpUMEHT KacajlraH. 3 peuentypajblk (akTop TOMeHKYIen
tanfanrad: JKOb kyny — X;— (10 £ 10) %; mpamop yny — X; — (15 £ 15) %; akuram

Too KeH yHy — Xz — (15 = 15) °C; xamransl — ['7 mapkachlHIarel THIIC.
OnTUManI00HYH KPHUTEPHUHIEpH OOyl TOMOHKY KAaCHETTEPAWH KOPCOTKYUTOPY
TaHJaIraH: wityyre OekemauktuH berdn — Ry, (Y;) > 1,0 Mlla; xwicyyra

GEeKeMIUKTHH derd — Ry (Y2) > 2,0 MITa; opTouo ThIrsiasik — p, r/em’ (Y3) — min;
xymiiapyy kodpouuuentu Ky (Y4) — max. Rheobuild 181K (0,8%)
cynepractugpukaropy, Micro Air 200 (0,4%) aba kupruzyydy KoIIymMua >KaHa
aumoH kucnorackl (0,06%) TypyKTyy e14eM/1e ajbIHTaH.

B3 mmanel  OoroHuYa  KYpPry3yJireH y4 (akTopiayy IKCIEPUMEHTTHUH
HATBIIDKAChIHAA HMIYyre >KaHa KbICyyra OEKEeMIMKTEPJWH, ThIThI3JbIKThIH >KaHa
KyMmInapyy KodhOUIMEHTHHHH MaTeMaTUKAIBIK MOACIICPUHUH Kod(DpuimeHTrepu
scenTeNAn. ODKCHEPUMEHTTHH JKaHa MOJENAEPAUH KO3((ULUHUEHTTEPUH 3CENTeo
KaTaJapblH ACKE alraH/ia ajap TOMOHKYAOU KOPYHYIIKE 33:

Hityyeo bexuouxmun menoemecu, MIla: (Y1) - Ry, = 1,706 — 0,526 x| + 0,614)612 +
0,118x1x; — 0,088x1x3 — 0,717 xo+ 0,419 x,° — 0,395 xx03— 0,302x3 —0,236 x3°

Kuvicyyea 6exuouxmun menyoemecu, Mlla: (Y;) - Rex = 8,845 — 1,283 x; + 0,052x12 —
0,285x1x> — 0,215x1x3— 2,240 x, — 0,673 X2+ 0,127 x5 — 2,1 14x; + 0,377 x3°

Tovleb130biKkmbiH meyoemecu, 2/CM3.’(Y3) —p=1,222-0,045 x, + O,O21x12 —0,010xx;
—0,010x.x3 + 0,012 x5 — 0,014x,% — 0,018 x2x3 + 0,007x3 0,009 x5

Kymwapyy koagppuyuenmunun meyoemecu. (Y4) - Ky= 0,242 -0, 043 x; + 0,047x,>
—0,025x1x;— 0,010x,x3+ 0, 081 x, — 0,014x,> — 0,033 xox3+ 0, 046x3 -0, 018 x5°

Cyp.4 1o Micro Air 200 xana Rheobuild 181K wmoaudukanusioouy
KOIIyMuajap/ibIH HErU3WHETH TOATYPryuTaphl )KOK KypaMIapAblH YATYJIepYy Kajiran
Kypamjapra CaJIbIIIThIPMATYy KbICyyra OEKEeMJMKTHH 3H >KOTOpPKY KOPCOTKYUYHO
(R = 13,08 MIIa) 35 sxeHauru kepcoTyayn Typar. YIyJl KypamaapablH apacblHaH
20% XK3b kyny, 30% wmpamop yHy, 30% akuTtam Too KeH yHy »xaHa 20% rurc
KOILIIYJITaH KypaM 3H TOMOH KbICyyra OEKeMJIUKTUH 4eruHe 33. OMIOHI0N 3iie yuryi
Kypam OOIOHYA »acajraH YJIy Cyy MEHEH KOHTaKT OOoJIroHmOo Oy3yhym, cyyra
Typykcy3 (K = 0) 6omyn ubIkThI (cyp.S). AJ 3MH aHbIH nilyyre O0ekemauk ueru 0,74
MIla ra 6apabap, 6yn 'OCT 31377-2008 nun TanmantapbiHa Tyypa keiabeuT. bapabik
KypamaapJbIH Kbicyyra Oexkemauk yekrepu 3,53 Mlla nan 13,8 Mlla ra yeitun, an
aMu kymiapyy kodddunuentrepu 0 nen 0,38 re yeilnH xeTerT.
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MareMaTuKaJIbIK MOACIIACPANH HETU3HNHAC OIITUMAJIAYY KypamMmaap

anbpIkTanabl. JKOb Kyly jKOK TUIc KOMIIO3ULMSUIAPhl YIYH aKUTAlll TOO KEH YHYHYH
enmueMy 7% naH 22% ra 4eiinH, an 3Mu Mpamop yHyHyH emuemy 0% nan 3% ra
yeitmn Oomynry bikThiMai. 10% skana 20% JXOb kyny komrynarad cotaBmap Y4YH
aKUTall TOO KEH jKaHa MpamMop YHyHYH emueMy 10% maH ammanisl KEpek.

Ap kanpgaii tontypryurap (20% X39b kyny, 30% mpamop yny, 30% akurain
TOO KEH YHY) KOIIYJraH KaTblll KaJIFAaH TUIIC TallbIHBIH KbICYyra »aHa UHYYyre
OCKEeMIMKTEpUH >KaHa JKapakara TYPYKTYYJIYTYH >KOTOpyJaTyy Y4yH ailHeK OyJacel
(0,25% - 1%), xpuzotmi-acoect (0,25% - 2%), xana sukuauH X)yHY (0,25% - 1%)
KOJIIOHYJITAaH.  ApMaTypajioody  KOIIyMYaJapJblH  ONTUMAIYy  Jo3aiapbl
TOMOHKYIOM OoJiyn aHbIKTabl: ailHek Oynachl — 0,5% (Ry, =12,3 Mlla - 17,56
MIIa), xpuzotumi-acoect — 0,5% (Ryc = 22,33 Mlla - 24,05 MIIa), u SYKHMHUH KYHY
— 1% (Ryye =12,51 MIla - 15,19 MIla).

Xpu3oTuin-acOecT KOUyJrad yJIryJepayH keicyyra oekemaukrepu 40 - 60% ra
KOTOPYypaK »dKeHH OuinuHAu. byl KepyHyll  XpHU30THII-acOECT  KOTOPKY
aZCOPOIMSUTBIK KOHIOMAYYIYKKO 33 OOJTOHJIYTY KaHa TuIc 0eKemMaee4y 3aT MEHEH
aKTUBJAYY ajre3usra Iyymap OOJTOHYy MEHEH aWKbpIHIanaT. ANre3vs OymanapbiH
OpTOCYHJIarbl OOIITYKTapJbIH WYKH OETTepu 4YOH OOJTOHIYTY JKaHa OekeMm
TOTIOXUMUSIIBIK ~ OaiJIaHBIIITAPJBIH Talga OONTrOHAYTY MEHEH TYIIYHIYPYJIOT.
Xpu30Tuin-acOeCTTUH KEeMUYWIUTH OOJIyI aJaMJIIbIH JICH-COOJyTYHa TepC Taacup
KEJITUPHUILIA CAHAJAT.
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Alinexk Oynachl JYKHMHHMH J>KYHYHO CaJBIITBIPMAaIyy >KOTOPKY YOKOYAarsl
OCKEeMIMKTHH YernHe 73. byl MiacTHKambIK >KBIAPBULYY >KaHa Kyproo IMpoIecc
y4ypyHJla TUIIC TallbIHJIA JKapakaHbIH Naija 0onyiyH 3G@QexkTuBayy TYpAe ajjblH
anar >kaHa Oropky OexkeMJIUKTH OepeT. MbIHJaH ThIIKaphl ailHEK Oyiachkl OTKO
TypykTyy Marepuan. OIIOHAYKTaH ailHeK OyJachlH apMaTypajioodyy Kollymya
KaTapbl KOJJOHYY ONTUMAJIYY OOJyI 3CENTEINHET.

TonTypynran rumc apanammanap >KaHa KOMIIO3HMIMSUIAPBIHBIH OETOHIYH
OetrHe OOJITOH aare3uschl TOJYTY MEHEH THIICTeH KacaliraH KypaMJblH
aare3usicblHa canplteipmanyy tadsuirad. 20% XK3b kyny (R,; = 1,15 MIla - 1,21
MIIa), 30% wmpamop yny (R,; = 1,23 MIla - 1,5 MIla), 30% axuraiul T00 KE€H yHY
Ry = 1,22 MIla - 1,39 Mlla) komyaran THUIIC apajamiMaiap >KaHa
KOMIO3UIMSUIAPAbIH  WIMIITHPYY OCKEMIUKTEpPH TOIYrY MEHEH TUIICTEH TYypraH
KypamabiH wamtupyy O6ekemaurune (R, = 0,95 Mlla) cansiteipmanyy 7% - 89%
ra )Koropyypaxk 6osyn Tadbuinsl (cyp.6).

16 0,4

1,4 0,35

1,2 0,3
1 0,25
<
=08 0,2
E,\ 0,6 ,15
=
=04 01
R 0,05
0,2 ’
0

0

, Br/m°C

A

KOBb kyny, 20% Mpamop aKHTall TOOKEH
yHy,30% yny, 30%
B Ajtaex Oymnacer, 0,5%

JKOb xyny, Mpamop aKMUTaIl TOOKEH
20% yHy,30% yHy, 30%
B Aiinek Oymackr, 0,5%
Xpwuzotui-acoecr, 0,5%
B DYKUHUH XYHY, 1% B DYKHUHUH JKYHY, 1%

Xpusortuin-acoecr, 0,5%

Cyper 6. Ap «xanmaii apmarypanoouy | Cyper 7. Ap KaHZall  apmarypanoody
KOIIyMyaJap  KOIIyJraH Kyprak THIC | KOIlyMYajap  KOUIYJAraH  Kyprak  THIC
apajammManap oJkaHa KOMIIO3UIMSUIApbIH | apajamiMaiap  KaHa  KOMIO3MLUSIAP/AbIH
WIAIITAPYY OCKEMIUKTEPUHUH YEKTEPH KBUTYYJTYK OTKOPTYUTYK KO DUIIHMESHTTEPH Aqp

['unc KOMIO3ULIMSUIAPBIH  KOJJIOHYYJIa J>KbUIYYJIYK OTKOPIYuTYK KacHueTu
MaaHWIYy gakrop 6omyn scentenuHeT. KbUTyyayK eTKOPTYUTYK KOIDPUIIUEHTH Ay,
Br/M°C UTII-MI'4 «3081» npuOOpyHAa UMIMHAPIMK 30HIJ00 METOAY MEHEH
taObuirad. CeiHOO Kyprysyyae 100x100x100 MM emyemuery yATYJIOpIaYH
OpPTOCYHAH TMaMeTpHu 5 MM >kaHa TepeHauru 60 MM re 6apabap K030HOK TN,

AjliHek OyJnachl KONIYJTaH TOJATYPYJraH THUIC KOMIIO3HUIIMSUIAPBIHBIH
KBUTYYJIyK OTKOPTYYTYK Kod(pduitmentrepu i, 0,281 Bt/M°C man 0,29 Bt/m°C,
XpHU30THII-acOecT Komryiaran kypammap ydyH 0,312 Br/mM°C man 0,32 Br/m°C,
SUKHWHHH XYHY Komryiarad Kypamaap yuyH 0,324 Br/m°C pan 0,373 B1/M°C ra ueiiun
sKkeHU aHbIKTanael. Cyp.7 A€ aitHek Oynachkl KOUIyJITaH VATYJOPAYH KbUIYYIYK
OTKOPTYUTYK KOI(PIUIIMEHTTEPH TOMOH SKEHU KOPYHYN Typar. Bynm »H >Kakiibl
KBUTYYIYK TEXHUKAJbIK KAaCUETTEPAUMH KaMChI3JaJraHblH TYIIYHIYpeT. [umc
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KOMITO3UIIMSUIAPBIHBIH ~ KBUTYYJIYK  OTKOPTYYTYK KOI(PDUIIMCHTTEPU  alap IbIH
ThIrbI3bIKTapbiHan (1,2 T/ ... 1,56 r/cM’) HpOMOPLIHOHANAYY TYPIO KO3 KapaHIbl.
TonTypryurap KomIyldraH THUIIC TamITapAblH (a3anblk KypaMblH jKaHa
CTPYKTYpachlH 3JICKTPOH-MUKPOCKOIUSJIBIK aHa PEHTIeH (as3alblK aHAIU3INH
’KapaMbl ~MEHEH TOMOHKY Kyprak THIIC apajalmMaiap JKaHa  THIC
KOMIO3HUIFSUIAPBIHBIH ONTHUMAIYY KypaMIaaphbl YIYH U3MJIICHIH:

Tabmuuma 1 - Kyprak runc apanammanap jkaHa THIIC KOMITO3UIMSUIAPIBIH  ONTHMAIIYY
KypamIapbIHbIH (hH3uKa-MEXaHUKAIBIK MYHO3IOMOJIOPY
Rm?x, RKI)IC) P, >"Op>
Ne Komrywanap MIla |MIla |r/em® | BomC
1. Kommrymuanap sxok 3,60 13,06 | 1,21 0,404

2. | 0,8% Rheobuild 181k, 0,04% numMoH KHCIOTACHI 9,92 26,11 | 1,55 0,309

20% xym, 0,8% Rheobuild 181 K, 0,4% MicroAir,

0,06% mTUMOH KHCIIOTACHI 2,79 12,65 | 1,17 0,283

10% xyin, 15% akuram 100 KeH yHy, 0,8%
4. | Rheobuild 181 K, 0,4%, MicroAir, 0,06% numon 2,91 11,15 | 1,22 0,329
KHCIIOTAChI

10% xyn, 15% mpamop yny, 0,8% Rheobuild 181 K,

> 0,4% MicroAir, 0,06% MMMOH KHCJIOTAChI L.72 LIS 11,21 0,306
20% xyn, 30% axuTail T00 KeH yHy, 1% akuram,
6. 0,14% numon kucaotacel, 1% C-3, 0,5% aiinek 0,77 5,81 1,22 0,271
Oyracel
o 0 0
7 30% axuTam 100 KeH yHy, 1% akuram, 0,14% 3.56 8.35 1.45 0.337

JIMMOH Kuciotacel, 1% C-3

DIIEKTPOH-MUKPOCKONMUIBIK  aHayn3 Nel sxana Ne2 TosTypryuyrap KOK
Kypamaap OoOroHYa jKacajiraH VATYJIOpAYH CTPYKTypachl THIIC JUTUAPATHIHBIH
KPUCTAUIIAPBIHBIH THITBI3 TY3YJYIIYH KOPCOTTY. MUKPO OOIITYKIAPAbIH 6J146MAOPY
0,1 MmxMm nen 1,5 MkM re yeituH xettu (cyp.8, a xxaHa 0).

MicroAir 200 xana Rheobuild 181K komrymyanapbl KOHIyJraH THIIC jKaHa
20% xynnyH Heru3uHzaeru Ne3 KypaM[IbIH YATYCYHYH MUKpocTpykrypacsl 0,1 Mkm
neH 0,6 MKM re 4elMHKH TUaMeTpAerd MUKPO OOLITYKTap/AblH KONTYT'YH KOPCOTTY
(cyp.8, B). byn aba xkupruzyydy KOIIyMYaHbIH TaaCUpU MEHEH TYIIYHAYPYJOT. by
KypaMIblH THIFBIBIBITEL (p = 1,17 r/cM’) 91 TomeH. Ned sxana No5 KypamaapbIHBIH
yarynepy nuametpiiepu 0,1 mxm nen 1 Mk re (cyp. 8, r) xxana 0,05 mxm ged 1 Mkm
re (cyp. 8, n) 4eluH XKETKeH Koll OOITyKdYalnyy CTpykKTypara 33. Ne6 KypamIbIH
cTpykTypacsiiaa auamerpu 0,25 MkM Oo0iroH aifHek Oynachl TaObULABL YIIyJ
YJITYHYH OOIITYKTapblHbIH opTodo auamerpu 0,1 Mxm Gapabap 6oany (cyp. 8, €). An
smu No7 KypamablH YATYCY OomTyKTapeiHbiH nuamerpiepu 0,05 Mkm neH 1 MKM re
KETKEH ThITbI3 MUKPOCTPYKTYypara 33 (cyp. 8, x).

bapapik U3MIIEHIeH YATYIOpAYH MUKPOCTPYKTYpajgapbl MUKPO OOLITyKYalLyy
OONTOHJYKTAaH JKBbUIYYJIYK OTKOPIYUTYK KAaCHUETHHE JKaKIbl Taacup ITeT.
YrynepayH KeUTyyiyk oTkeprydtyk kodddurmenrrepu 0,271 Br/m°C men 0,404
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Bt/M°C re ueiinn Tabbuiabl. Byn kepcetkyurep KWxD I1-3-79 tamanmrapsina (0,41
Bt/M°C - 0,47 B1/M°C) sx001 Geper.

a) kypam Nel B) Kypam Ne3

r) Kypam Ned e) Kypam Ne6

Cyper. 8. Komymyanap KoulyiaraH Kyprak THUIIC
apayiaimMainap jKaHa THIC KOMIO3HUIUSIapIbIH YATYIOpYHYH
MUKPOCTPYKTypajapbl: a) kourymyanap xok (rumc); 6) 0,8%
Rheobuild 181k, 0,04% numon kucnoracel; B) 20% xyim, 0,8%
Rheobuild 181 K, 0,4% MicroAir, 0,06% IUMOH KHCIIOTACHI,
r) 10% xyn, 15% axuram To0 keH yHy, 0,8% Rheobuild 181
K, 0,4%, MicroAir, 0,06% mumon kucnotacer; 1) 10% xym,
15% wmpamop yny, 0,8% Rheobuild 181 K, 0,4% MicroAir,
0,06% numon kucnotacsl; €) 20% xyin, 30% akuTam Too KeH
yHy, 1% akutam, 0,14% mumon kucinoracel, 1% C-3, 0,5%
aitHek Oynacel; k) 30% akurtam Too KeH yHy, 1% axurami,
0,14% mumon kucnoracsel, 1% C-3.

k) Kypam Ne7

Pentren (azanpik ananmsauH HatbiixkackiHaa Nel sxana No2 KypaMaapbIHBIH
(komrymMyYasiap >KOK) YATYJIOPYHAO TETU3IUK OPTOCYHAArbl apanbikTapel d = 2,05;
1,875, 1,688; 1,476; 1,162 A xana d = 2,084, 1,839; 1,662; 1,461; 1,154 A 6apabap
6onron CaSO,42H,0 runc gurunpatsl anbikTanasl. An smu Rheobuild 181 K xana
MicroAir 200 meHeH MoaudUKaNUsIaHTaH XaHa KyJd MEHeH TonTypynran Ne3
KypamblH YATYCYH Taajaao0A0 3TallOH KypambiHa Kaparanga (Nel kypam) rurc
JTUTHIPATBIHBIH a3albIIIBIH AHBIKTOOTO OOJOT. AHJAH THIIIKAPHl KYJITe TaaHIBIK
MuHepanaapasH (kBapi SiO, —d = 1,381; 1,02 4, mynmur 3A1,05-Si0, — d = 1,486;
1,245 A, xana KaabImii kapoonatel CaCO; — d = 0,942 /f) nudpaKkusIapbIHbIH
WHTEHCUBYYJYTYHYH KOoropyJamibl Oarkanasl. Kyn xkaHa akdrain ToO KeH YHYHYH
Herusuugeru Ned xana Ne6 KypamIapAblH YATYJIOPYHYH PEHTI€HOrpaMMallapblHia
TOMOHKYIeH audpakiusiaap tadeuiael: runc auruapatel CaSO,2H,O (d = 2,086,
1,682; 1,157 /f), kaspiui kapoonatel CaCO; (d = 1,575, 1,471; 1,068 /f), JIOJIOMHUT
CaCO;:MgCO; (d = 1,523; 1,058 A), P-xpapu SiO, (d = 1,025; 1,009 A) xana
mymmut 3A1L,05-Si0, (d = 0,938, 0,863 A). Kyn xana Mpamop yHy Kouryiarad Ne5
KypaMbIHBIH YJITYCYH/I® 1a TOMOHKYIOH AUQPPAKIUIAP TaObUIIbI: TUIIC TUTHAPATHI
CaS0,2H,0 (d = 2,05; 1,651; 1,555 A), xaneumii kap6onars CaCOs (d= 1,511;
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1,49; 1,145 A), xBapn SiO, (d= 1,05, 1,035 A) xana mynmur 3A1,05-Si0, (d= 1,211;
1,06 A). An MM akuTaml TOO KeH yHy ’KaHa aKUTaIl Komryarad Ne7 KypaMblH
YJITYCYHYH peHTreHorpamMmmacbinia rumc auruapatsl CaSO,2H,0 (d = 2,07; 1,656;
1,46 J) *aHa Kanbluuii kapoonateinbiH CaCO; (d= 1,87;1,46; 1,355 /f)
TUdPAKIMSIAPB] YCTOMAYK KbIIaT. AHIaH ThIIKaps! kBapi SiO, (d= 1,155; 1,022 A4)
kaHa jomomut CaCO3;MgCO; (d= 1,252, 1,221 A) MuHepannapbIHbIH
nudpakysiapbl TaOBLIIBI.

TonTypryurap kouryn0araH KypamJap KemuyiayK TUTHAPAT KPUCTAILIIAPIbIH
KBIPJIAPBIHBIH TaK OCJITWJICHreH TEeTU3AUKTEPH MEHEH MYHO310JIoT. AJ 3MH
MoIU(PUKANUSIIAHTAaH KypamJiap THUIIC TaIlbIHBIH KaTyyJaHyy NpPOILECCHUHJE THUIIC
OPUTMECUHJIECTH CYYHYH a3aiplllibiHa  OailJIaHBINTYy Maiga KpUCTAIUIAYY
CTpyKTypara 73. Maiifa KpUCTAUIAYy CTPYKTypa >KOTOPKY OEKEeMIMKTH KaMChI3
KbuTaT. Bynm KepyHyIT KapOOHATTHIK TOJNTYPrydYTaplblH XKaHa THIIC JTUTHUAPATHIHBIH
KPUCTAJUIIAPBIHBIH ~ THITBI3 OCYIIYHO JKaHAa OMIOHAOW D3JIe KaThiTaH THIIC
KOMITO3UIIMSICBIHIATHl  TUTUAPAT KPUCTALIAAPIBIH KOJOMIYY OCKEeMISTUIIMHCH
yJIaM KEJIHIT YbITaT.

XKXDOb kyny, akuTam TOO KEH j>KaHa MpamMop YHY KOIIYJTaH Kyprak THIIC
apanammanap jkaHa TUIIC KOMIIO3UIIUSIAPIBIH (ha3alapblH SCENToe ChIpbEHY 0aanoo
KPUTEPHUIIIEPUH ICENTOO METOAMKACHI OOIOHYA AHBIKTAJIBL. AJl YUYH CHUIIMKATTBHIK
CaO+MgO/Si0, xxana remupauk ¢pazansin FeO/S10, enmuemaepy rurc apaganmaniap
KaHa KOMMO3UIMIAPIBIH XUMUSJIBIK KypaMbIHIArbl OKCHAJEPAUH OI4OMAOPY
OoroHuYa centenuHau. Ky, aKTUBIYYIYK KOI(PPUIIMEHTTEPH MEHEH apaiamniMajiarsl
TOJITYPTy4TapJbIH KaTHIIIBl >KaHAa ©JYOMIOPYHO Kapaimla KaThill KajlraH THIIC
apajammMaiap/blH  KaHa KOMIO3UIUSIAPIbIH (DU3UKA-XUMUSIBIK KACUETTEPHUHE
TUUTEH TaaCUPIUH Aapakackl 6aanansl (Ta01.2).

Tabmuma 2 - Kyprak rumnc apanammanapbiH )KaHa TUIIC KOMITO3UITUSIAPpIbIH U3UIICHTeH
Kypam1apblHJarbl CUJIMKATThIK, TEMUPAMK jKaHa aKTUBAYYIYK (pasaapabH e14eMaepy

CuuKaTThIK o AKTUBIYYAYK (ha3aHBIH
No Kypamap (azaHbIH omIoMy eJI4eMy
eIIYeMY FeO/SIO K = (Ca0 + MgO + Fe0)%
CaO+MgO/SiO, 2 ar — Si0,%
1 | 80% rumnc+20% xyn 2,399 0,06 2,459
0 0o 0
) 75% runc+10% xyn +15% 4.83 0,062 4,892

aKuTaIl TOO KeH YHY

3 |1 90% runc+10% xyn 4,448 0,055 4,503

50% rurc+20 xyn +30%

4 2,78 0,071 2,851
AKHTaIl TOO K€H YHY
0 0 0
5 40% rumnc+30% xyn +30% 1,789 0,072 1,861
AKHTaIll TOO KCH YHY
0 0 0
6 | 75% runc+10% kyn +15% 5.14 0,058 5,198

MpaMop YHY

W3unpenren Oapaplk Kypamjapaa TeMUPAUK (a3aHbIH KOPCOTKYUTOpPY aH4Ya
YOH OMEC, AHTKEHH CBhIpbE MaTepHalAapAblH XUMUSJIbIK KypamblHIa FeO HyH
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emueMy a3. M3ungenreH Kkypamaapiaa cwimkarteik  ¢asza  CaO+MgO/SiO,
rUApaTTallyy *aHa (pa3aHblH KEJIMII YbITYy IPOLECCTEPUH TYIIYHAYPYYA® MaaHWIYY
poiib oitHoT. Kypamaapabin aktuBayyiyk koddpdunuentrepu Ky, 1,861 gen 5,198
re 4eiiuH xetrtu (cyp. 9).

10
4,892 4,503 5,198
: 2,459 2,851 1,861
<
2, -
AKTHBAYY (pa3ajiapabiH 6146MY
80% rumnc+20% Ky 75% runc+10% xyn +15% axkurai TOOKEH yHy
90% runc+10% xyn 50% runc+20 xyn +30% axuTant TOOKeH yHY
W 40% runc+30% xyn +30% akuTal TOOKeH yHy 75% runc+10% xyn +15% Mpamop yHY

Cypet 9. Kyprak ruric apanammanap/IbH )XaHa TUTIC KOMIO3HUIHSIIAPIbIH KypaMIapbIHBIH
AKTUBAYYJIYK KO3 HUIIMEHTTEpH

TepTyHuy ©OGejqymae Kyprak THIC  apajaliMajiap  JkKaHa  THUIC
KOMITO3UIIMSIIAPABIH  UINTEIUI YBIKKAH ONTUMANAYy KypamJIapblHbIH TEXHUKa-
SKOHOMUKAJIBIK KOPCOTKYUTOPY KaHa OHIYPYIITO CHIHOOJOPIYH HATHIMKAIAPhI
OepHIITeH.

«KOC-Muxe» XUK nma kypynyw runc, bumkek XXOb kyiy, akurtam 100 KeH
yHy, akurtam, C-3 cynepruiacTU(pUKATOpy, apMarypajoody >KaHa Kail KaTblpyydy
KOIIIyMYaJlaH >KacalraH TUIC IIbI0AK apajaliMaiapblHBIH TaKPBHIHOATBIK MapTHICHI
YBITaPBLIIBL.

«®Dupma 3enut-M» KUKna xkypynym runc, bumkek XXOb kyiy, akaram Too
KeH kaHa Mpamop yHy, Rheobuild 181K cynepmnactudukaropy, MicroAir 200 aba
KUPru3yydy KOIIyMuachl aHa JMUMOH KHCJIOTAChl KOIIYJTaH THUIC OIK KBIPIYY
TUTUTAJIAPABIH TAXKPHIHOANIBIK MAPTUSCHI YUbITAPBLIIBI.

Kyprak mbibak rurc apajiammaiap/bl kaHa TUIIC OIOK KbIPAYY TUIMTaIapbl
OHAYPYY TEXHOJOTHSUIBIK CXeMajapsl uirenun 4blkThl (cyp. 10, cyp. 11 xaHna cyp.
12).

1 ToHHa rHNC MmBIOAK apanamMachlH OHIYPYYAO AQJIbIHTAaH SKOHOMHUKAJIBIK
abdexT TemMeHKYy Kypamaap y4uyH caHaingel: kypam Nel (20% XKOb kyny, 30%
akuTam Too KeH yny, 1% C-3, 0,5% aiinex Oymnacel) — 2821 com, kypam Ne2 (30%
akuTam Too keH yuy, 1% C-3, 0,5% aiinek Oynacel) — 1500 com xana xkypam Ne3
(50% axurain Too keH yny, 1% C-3, 0,5% aiinek Oynacsi) — 2517 com.

1000 pmaaHa THUIC OIOK KbIpAYyy IUIMTajJapAbl OHAYPYYLe  aJIbIHIaH
SKOHOMHUKAJBIK 3P hEeKT TOMOHKY Kypamaap YuyH caHanasl: kypam Nel (30% akurar
T00 KeH yHy, 0,8% Rheobuild 181K, 0,4% Micro Air 200) — 21805 com, kypam No2
(10% XK9b kyny, 15% akuram Too keH yny, 0,8% Rheobuild 181K, 0,4% Micro Air
200) — 24495 com, kypam Ne3 (10% XKOIb kyny, 15% mpamop yny, 0,8% Rheobuild
181K, 0,4% Micro Air 200) — 22190 com, kypam Ned (30% mpamop yny, 30%
akuTam Too KeH yHy, 0,8% Rheobuild 181K, 0,4% Micro Air 200) — 51889 com,
kypam Ne 5 (0,4% Rheobuild 181K) — 788 com xana xkypam Ne 6 (20% XK3b kymy,
0,4% Rheobuild 181K) — 6927 com.
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Cyper 10. Kyprak msi6ak ruric
apanammanap/ sl OHIYPYY TEXHOJIOTHSITBIK
cXeMachl

Cyper 12.

667x500x80

MM OJIYOMYH-

JIOTY THIIC

ok keipayy | Cyper 11. T'mme ook KeIpAyy IurdTanapisl

IUIMTANIAPEI OHIYPYY TEXHOJIOTHUSIIBIK CXEMAChI

JKbIMBIHTBIKTAP

1. TonTypryurap, XMMHSUJIBIK KaHa apMaTypagoody KOIIyMYaldapAblH KapAaMbl
MEHEH  Kyprak THUIIC  apajammanap JKaHa  TUIC  KOMIIO3ULHSIapAbI
MOJU(DUKAMUSIIOOHYH apexTUBIYYIYTY UMM JAAIICH TN KaHa

OKCIIEPUMEHTAIAYY TYpAe bIpacTaniabl. K, aKTHBAYYIYK KodduimeHTrepu
apKbBUTYy Kyprak THIIC apajanManap jkKaHa TUIIC KOMIO3UIUSIAPABIH KypaMIaphl
TEOPHUSUTBIK JKaKTaH Hermsaenau. KypammapaslH akTHUBAYYJIYK KodddummeHTTepn
Kur 1,861 nen 5,198 re uelinH KeTTH.

2. Kypynyur runc (48,5-68,5%), akutain Too keH yHY (30-50%) xana kynayH (0-
20%) HETM3WHACTHU, XUMUSIBIK KOIIyMYa, aKWTaIll XaHa alHeK OyJachl KOILTyJTraH
TUIIC MIBIOAK apajaliMachl ambIHABL. AJ )KOTOPKY OEKeMIUK KacueTTepre 39, KbIcyyra
oexemanru 4,7-8,35 Mlla, an smu nityyre 6exemauru 1,01-3,56 MIla nbr Ty3et. Ap
KaHJall XUMUSJIBIK KoIlyMyajap/Abl alKaldbllThipyyaa Kypyiym rumc (50-80%),
akuTam Too KeH >kaHna Mpamop YHy (0-30%) »xana kyn (0-20%) xolryiaraH TUIc
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KOMITO3HMLIMSICHl aJIbIHABL. AHBIH Kbicyyra Oekemuauru 4,57-12,65 Mlla, an smu

THITBI3ABITHI 1,17-1,49 r/cm 1w Ty31y.

3. Kyprak rumc apanammanap jkaHa THIIC KOMIIO3HMIUSUIApAbl allHEeK Oylachl
(0,25% - 1%), xpuzotmi-acoect (0,25% - 2%), xana sukuauH X)yHY (0,25% - 1%)
MEHEH apMaTypalioo aTKapbUiabl. AWHEK OyJachkl KOUIYJraH YATYJIOPAYH KbICyyra
6exemauk uekrepu 12,6 MIla man 17,56 Mlla ra, an sMu KXbpUTyyJIyK ©TKOPTIYUTYK

ko3¢ dumuentrepu 0,281 Br/m C Tan 0,29 Br/m C re ueitnn TaOBLIIBL.

4. Maremartukanblk ~ MOIENAECPAVMH  HErM3WHIAE  ONTUMAlAyy  Kypamaap
anbIkTanabl. JKODb Kyly ’KOK ruInc KOMIIO3ULMSUIAphl YUYH aKUTAIl TOO KEH YHYHYH
emueMy 7% nan 22% ra 4eiuH, an 3mMu Mpamop yHyHyH emuemy 0% nan 3% ra
yeilun 0omymy bIKThIMa. 10% sxana 20% JKOb kyny kouryiaraH Kypamjap Y4YH
aKUTall TOO KEH jKaHa MpaMop YHyHYH emueMy 10% nan ammanisl KEpek.

5. Kyprak rumnc apanammaiap >kaHa KOMIO3ULHUSJIAPABIH  OHIYPYJIreH
YITYJIOPAYH MUKPOCTPYKTYypaiaphl )kaHa peHTreHorpaMmmManapsl uzningaenau. Kyprak
TUIIC apajaliMaiap jkaHa KOMIIO3ULUSIApIbIH YIATYIOPYHYH (U3HKa-MEXaHUKaJIbIK
KaCUeTTEepUHUH anapiAblH  (a3aJblk KypaMblHa JKapalia e3repyy Mblii3aMm
YEeHEeMIYYIYKTOpY  aHblkTangpl.  Moaudukauusyianran — Kypamjaap — Maiina
KPUCTAJULLYY JKaHa MHUKpO OOWITyKuYaldyy CTpyKTypara 93. bomrtykrapiasix
nuametpiaepu 0,05 Mkm 1eH 1 MKM re 4YeiuH KEeTTH.

6. Kyprak mpi6ak rumnc apanammaiapibl jKaHa THUIIC OIOK KbIpJAyy IUIMTaiIapibl
OHJIYPYY TEXHOJOTHSJIBIK CXeMalapbl UIITENUI YbIKThl. Kyprak rumnc apaiammanap
’KaHa TUIC KOMITO3ULIMSUIAPBIHBIH MINTEIMI YbIKKAaH onTUManayy Kypamaapsl «KOC-
Mukce» KUK xana «®upma 3eaut-M» KUK na ennypymke kuprusninau. | ToHHa
TUIC IIBI0AK apalialliMachlH OHAYPYYe AalbIHTaH SKOHOMHUKANBIK 3(dext 2851
comro ueinH »xertu. 1000 maana rUNC OIOK KbIpAYY IUIMTalapbl OHIYPYYAO
aJbIHraH YKOHOMHUKANBIK 3P ekt 51889 coMro ueluH KeTTH.
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05.23.05- Kypyaym mMatepuajgapsbl skaHa OyOMIapbl afucTHUru OOOHYA
TeXHUKAJBbIK WIHMIEPUHUH KAHAWAATHI MJIMMHNA [JapaxacblH ajyy Y4YH
«Moaupukanuaao0dy KOMyM4aaap KOLLYJraH Kyprak ruic apajamMaliapbl
JKAHA TUIC KOMNO3MUMSJIAPbD)  TeMachiHAarbl  OMypkaHoBa  A3u3a
Taanali0eKOBHAHBIH AU CCEPTALMACBIHBIH

KOPYTYHIYCY

Tyiynayy ce3gep: rurmc, Kyprak THUIC  apajaluMalapbl,  THIIC
KOMITO3ULIMSIIAPBI,  CcynepiuiacTuukaTop, skKail KaTelpyydy Kolrymya, aba
KUPru3yy4dy KOIllyM4a, apMaTypajioouy KOIIyM4a, aKTUBIYYIYK KO3 pUimeHTH.

MN3unneenyH o00beKTHCH: Kyprak THIC apajaliManapbl JKaHa THIIC
KOMITO3ULIASIIAPBI.

M3unneenyH mpeaMerH: Kyprak TUIC —apajaliManapbl JKaHa  THUIC
KOMITO3ULIMSUIAPBIH KypaMIaphl xKaHa ajlapbl ©HAYPYY TEXHOJIOTUSIIAPHI.

N3unneenyH MakcaThl: MOAU(PUKALIUATIOOTY KOITyMUanap KOUIYJIraH Kyprak
TUIIC apajamiMaiapbl jKaHa THIC KOMIIO3MLMSUIAPJABIH KypamMAapblH HIUTEN YbITYY
KaHa M3WIJIEHTeH KypaMaapJblH (U3HKaAIbIK )KaHa MEXaHUKAJIbIK KACUETTEPU MEHEH
NPAKTUKAJIBIK JAIHII06 KaHa TEXHUKO-3KOHOMUKAJIBIK HETU3/106.

N3unneeHyH MeTOAAOPY: KOIOJITaH MakcaT jKaHa MaceJelepau 4edyyy Y4yH
(bu3MKaNIBIK JKaHa MEXAHUKAJIBIK KACHUETTEPU aHBIKTOOYY METOAJOP, SJIEKTPOHIYK
MUKpOCKonus aHa peHTreH aHamu3u [II'M-500MI4 npeccu, UTII-MI'4 «3oua»
KBUTYYIYK OTKOPYMAYYJIYKTY aHbIkTOoO4y acmnabel, POM BS-500 nsnextponayk
MukpockoOy, [APOH-3M pentren nudpaktoMerpy, k.0. CBISIKTYY TEXHUKAIIBIK
Kapa)kaTTap »aHa acnanTap/AblH KapJaMbl MEHEH KOJIJIOHYJITaH.

AJIBIHT'aH HATBIMKAJIAP KAHA aJapAblH KaHbLIBITbI. Ap KaHJall MakcaTTa
KOJITOHYJIYy4y OYIOMJIapblH Jasip/l00 YUYH FHIC KOMIO3ULMSIIAPHI XKaHa UMapaTThIH
WYKM JKarblHAArel XyMyLITap Y4YyH Kyprak THUIIC IITyKaTypKa apajaliMaliap/blH
Kypamaapbl umtenun 4blkkaH (mateHT Nel922 KP, nmatent Nel931 KP, nmarenr
Nel930 KP). MuHepanablk, TEXHOI€HAMK, XUMUSJIBIK »aHa KyOarroouy
KOILIyMuajap/iblH KOMIUIEKCH MEHEH KYpYJyll TMIICTUH HETU3MHJIETH Kyprak rUIic
apajamMaiap jkaHa TUIC KOMIO3WMUUSIApAblH 3(PQPeKTuBayy KypaMJapblH HUIITEMN
YbIT'Yy MaMUJIECH WIMMUI HETU3/EIITeH )KaHa OHYKTYPYJITeH.

Koanonyy napaxacsl. by u3nijiee MIITUH HETM3UHAE aJIbIHTAH HATBIKAJIAp
Kyprak THUIIC apajlaliMajlap »aHa TUIIC KOMIIO3ULMSJIAPBIH 4Yblrapyyuy «®Pupma
3enutr-M» KUK xana «K9C-Mukc» KUK na enaypyuike kuprusuiareH. OmoHa0u
sne, b.H. Enbuun arteiagarsl  Keipreiz-Poccus CriaBssH — yHUBEPCUTETUHUH
Apxurektypa, u3zaiin xana Kypynym dakynsretunae «Kypynym matepuangapbb»
Kypcy Ootonua «Kypymymn» OareiTeiHaarsl «KbIAMBUICHI3 MYJIKTY SKCIEPTHU3AI00
KaHa Oamrkapyy», «OHep-Kal jkaHa KapaHIbIK Kypyy», <«OKpUIyyilyk jkaHa Ta3
MEHEH KaMChI3[00 jkaHa BeHTWsusA", "Cyy MeHeH xabayy jkaHa CyyHy Oypyy»
npoduiaepuHaeru oakagaBpiapra bulaiblk OMIIMM Oepyy NpOLECCUHE KMPTU3UIITEH.

Kougonyy tapmarel. MnumMnii n3WIeeI6pAYH HAThIMKAIAPBIH Kyprak I'MIIC
apajialMaiapblH jKaHa TUIIC KOMITO3ULMSUIAPBIH OHAYPYYLe KOJII0OHYyyra 0010T.
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PE3IOME

auccepraun OmypkaHoBoil A3usbl TaanaiibexkoBHbI Ha Temy: «Cyxme
TUIICOBBbIE CMECH M T'MIICOBbIe KOMIO3UIUN ¢ MOAUPUIHPYIOIUMHU 100aBKAMM)
HA COHCKAHHME Y4YEHOl CTeleHH KaHAWAATA TEXHHYECKHX HAYK 110
cnenuanabHocTH (05.23.05 - CTponTe/ibHbIe MaTepHAJIbI M U3/1eJIHS.

KuroueBble cj10Ba: THIIC, CyXU€ TUIICOBBIE CMECH, TMIICOBBIE KOMIIO3UIIUHU,
cynepriacTudukaTop, 3aMeUIMTeNb TBEPACHHs, BO3JyXOBOBIIEKarolas a00aBKa,
apmupymolme 100aBku, K03POUITMEHT aKTUBHOCTH.

O0beKT HccIeI0OBAHUA: CyXHE TUIICOBBIE CMECH M THIICOBBIE KOMITO3UIUU.

IIpeamMer uccaeq0oBaHUA: Kypambl CyXUX THUIICOBBIX CMECEH M THUIICOBBIX
KOMIIO3UIIUNA U TEXHOJIOTHS UX MPOU3BOJICTBA.

Heab padoTsl: pazpaboTka KypaMOB CYyXUX THIICOBBIX CMECEH M KOMIO3HUITUI
¢  MOAUPUIMPYIOIIMMHU  JOOABKAaMM M MPAKTHYECKOE  IOATBEPKICHUE
UCCJIEIOBAHHBIX KypaMOB MO HUX (PU3MKO-MEXaHWYECKUM CBOMCTBAM C TEXHHKO-
SKOHOMHUYECKUM 0OOCHOBAHUEM.

Metoasl ucciaenoBaHus. /[[nsg pemeHMss MOCTaBICHHOM LEnd M 3a1ad
UCIIOJIb30BaHbl METO/IbI ONPEEICHHS (PU3UKO-MEXAHUUECKUX CBOMCTB, JIEKTPOHHO -
MUKPOCKONIMYECKUA U  PEHTreHO(}a30BbI aHANM3 C TNPUMEHEHHEM TaKuX
TEXHUYECKUX CpelICcTB M mnpubopoB kak, mnpecc I[II'M-500MI'4, npubop s
onpenenenus TternonpoBogHoctu UTII-MI'4  «30HA», 3JIEKTPOHHBIA MHUKPOCKOI
PBOM BS-500, pentrenosckuit qudppakromerp JJPOH-3M u T.1.

IHonyyeHnHnbie pe3yJibTaThl M UX HOBH3HA. Pa3paboTaHbl KypaMbl THIICOBBIX
KOMIIO3ULMNA JJIsi M3TOTOBJIEHUS W3JACIHN pa3IMYHOrO HA3HAYEHHUS] MU CYXUX
TUTICOBBIX MITYKATYPHBIX CMecel Jisi BHyTpeHHHUX padoT (mateHT Nel922 KP, marent
Ne1931 KP, matent Ne1930 KP). Pa3zsur noaxos k coznanuto 3pPeKTUBHBIX KypamoB
CYXHUX THIICOBBIX CMECEI U TMIICOBBIX KOMIIO3UIIMA HA OCHOBE CTPOMTEILHOIO TUIICa
C KOMIUICKCOM MUHEPATbHBIX, TEXHOTCHHBIX, XUMUYECKAX ¥ apMHUPYIONTUX T00ABOK.

Crenenp wucnoiab3oBaHus. llomydyeHHble pe3ysbTaThl JaHHOM HAy4yHOUH
paboThl ObLIM BHEAPEHbI B MPOU3BOJCTBE CYXHMX THIICOBBIX CMECEH W THIICOBBIX
xomnosuuuid Ha npeanpuatusax OcOO «Pupma 3erut-M» nu OcOO «KOC-Mukcy, a
TaK)ke B y4eOHbII nporiecc no Kypcy «CTpouTenbHble MaTepuaibl» A OakaaaBpoB
no HampaBieHuo «CTpOUTENbCTBO» MO MNpoduisaM: «IKCIEepTU3a U yIpaBJICHHE
HEJBWKHUMOCTBIO»,  «[IpOMBIIUIEHHOE ¥ TPaXIAHCKOE  CTPOUTEIBCTBOY,
«Temnorazocnabxxenne U BeHTWIALMSA», «BomocHabxkeHne M BOIOOTBEACHHE» Ha
dakynbrete Apxurektypsl, Juzaitna u Crpourtensctea KPCY um. b.H. Ensriuna.

O6snacTs npumeHeHusi. Pe3ynbTaThl Hay4YHBIX HUCCIEHOBAHUNA MOXKHO
IPUMEHUTH IPU MPOU3BOACTBE CYXUX TMIICOBBIX CMECE U TUIICOBBIX KOMITO3UIIUIA.

22



SUMMARY

of the dissertation of Omurkanova Aziza Taalaybekovna on the topic: '"Dry
gypsum mixtures and gypsum compositions with modifying additives' for the
degree of candidate of technical sciences by specialty 05.23.05- Building
materials and products.

Keywords: gypsum, dry gypsum mixtures, gypsum compositions,
superplasticizer, hardening retardant, air entraining additive, reinforcing additives,
activity coefficient.

Object of the study: dry gypsum mixtures and gypsum compositions.

The subject of the study: compositions and production technology of dry
gypsum mixtures and gypsum compositions.

The purpose of the work is development of compositions of dry gypsum
mixtures and gypsum compositions with modifying additives and practical
confirmation of the examined compositions according to their physical and
mechanical properties with technical and economical justification.

Methods of research. To solve the goal and tasks used methods for
determining the physical and mechanical properties, electron microscopy and X-ray
phase analysis using such technical means and instruments as the press PGM-
500MG4, the device for determining the thermal conductivity ITP-MG4 "Zond", the
electronic microscope REM BS-500, X-ray diffractometer DRON-3M, etc.

The results obtained and their novelty. Formulations of gypsum
compositions for the manufacture of products for various purposes and dry gypsum
plaster mixtures for domestic use have been developed (patent No. 1922 KR, patent
No. 1931 KR, patent No. 1930 KR). The approach to the creation of effective
compositions of dry gypsum mixtures and gypsum compositions based on building
gypsum with a complex of mineral, technogenic, chemical and reinforcing additives
has been scientifically substantiated and developed.

Degree of use. The obtained results of this scientific work were implemented
in the production of dry gypsum mixtures and gypsum compositions at the enterprises
of «Zenit-M» LLC and «KES-Mix» LLC, as well as in the educational process at the
course "Building materials" for bachelors in the direction "Construction" for to the
profiles: "Expertise and real estate management", "Industrial and civil construction",
"Heat and gas supply and ventilation", "Water supply and water disposal" at the
Faculty of Architecture, Design and Construction of KRSU named after B.N. Yeltsin.

Application area. The results of scientific research can be applied in the
production of dry gypsum mixtures and gypsum compositions.
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OmypkanoBa A3u3a TaanaiidexoBHa

MOJIUPUKALIUATOOUY KOIHYMYAJIAP KOHIYJII'AH KYPI'AK I'MIIC
APAJTAIIIMAJIAPBI ’)KAHA T'UTIC KOMITIO3NLIUAJIAPBI

Anucturu 05.23.05 — Kypynyin Matepuaniapsl kaHa Oyromaapsl
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