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OBIIAA XAPAKTEPUCTUKA PABOTEI

AKTYanbHOCTh_TeMbl. B Keipreisckoit Pecriybnuke n B apyrux crpanax CHIT
WHTEHCUBHO DPa3BUBACTCS  HMCIHOJb30BaHWUE IMHUQPPOBBIX  TEXHOJIOTHI B
MPOMBIIJICHHOM TPOU3BOJACTBE, CEIIBCKOM XO34MCTBE, a TaKKEIPOUCXOINUT
rio0aibHasi KOMITBIOTEpU3AIsl BCEX OTpaciieldl 4YeloBEYECKON JesiTENbHOCTH.
[lepcoHanbHbIE KOMIBIOTEPHI, SJIEKTPOOBITOBBIE MPUOOPHI, MPOMBIIUICHHBIE U
MEIUIMHCKHE  OOOpyAOBaHHS,  JIMHUM  DJIEKTpolepenay,  IOJICTaHIUH,
paguonepenarle UEHTPbl BEIIAHUS U CBS3M, PaJMOJOKALMOHHBIE CTAHIIMU M
JpYTUE SIBISIIOTCS MCTOYHHUKAMH dJEKTPOMArHuTHbIX mose(OMII) mmpokoro
crekTpa 4acToT.OcoOCHHO aHTEHHBI PaauoNepealomuX OOBEKTOBB HACTOSAIIEE
BpEMsI pa3MEIIAIOTCA HA JKUIIBIX M OOLIECTBEHHBIX 3JaHUAX U OTACIBHO CTOSIIHMX
ornopax v Mautax. [Ipy 3TOM Ha HUX OOBIYHO pa3MEIIAIOTCS JIECATKU U3JIy4arOluX
aHTeHH.  lIpumeHeHHEe  yCTpOWCTB,  HUCIOJB3YIOIMIMX  BBICOKOYACTOTHYIO
PAIUORIEKTPOHUKY, TPUBOAUT K BO3PACTAHUIO CYMMApPHOI'O AJIEKTPOMArHUTHOIO
3arps3HEHUSI HE TOJIBKO B MPOU3BOJACTBEHHBIX, HO U B JKHUJIBIX 3/IaHUSIX U OBITOBBIX
MOMEIIEHUSIX, YTO TPeOyeT MPUHATUS MEp 3alIUThI, OCIAOJSIONIUX BPEIHOE
BO3JICUCTBHE DJIEKTPOMArHUTHOTO u3IydeHUsi. OCOOEHHO JTO aKTyajlbHO B
KPYITHBIX TOPOAaXx, MOCKOJIBKY JIJIs HUX XapaKTEPHBI BEICOKAs NIOTHOCTh HACEIEHUS
U HACBHIIIEHHOCTh pa3zHooOpa3HbiX ucTouHukoB DMII. Haumnas ¢ onpeneneHHon
MOIIHOCTH W BpemMeHHu Bo3nercTBuss OMII HaHOCAT mOASIM, XUBOTHOMY U
pPacTUTEIILHOMY MUPY PEAIbHYIO YTPO3y.

B Hacrosmuii MOMEHT MEXIyHapoJHash OpraHu3alus 3/IPaBOOXPAHEHUS
(BO3) mnpusnana mpoOiieMy yBEIWYEHUs] DJJICKTPOMArHUTHOW Harpy3ku Ha
HaceJICHUE OJTHOM U3 MPUOPUTETHBIX. MaciITaObl 2JIEKTPOMArHUTHOTO 3arpsi3HEHUS
CTAHOBSITCSl CTOJIb OYEBUIHBIMU M 3HauuMbIMU, uTo BO3 BBena oduimaibHbIH
TepMUH 'TJIOOAIbHOE HJIIEKTPOMArHUTHOE 3arpsi3HEHUE OKpYKarolen cpenbr”.
[ToaTomy poOJIEMBI AJEKTPOMArHUTHOTO sKpaHupoBaHus(OMD) 151
AIEKTPOMArHUTHON O€30MacCHOCTH MPUOOPETAIOT BCE OOJIBIIYI0 3HAYUMOCTh U
SBJISIIOTCSL AKMYANbHOU 3a0a4el.

Pa3zpaboTka, co3manne W MCHOJIb30BAHUE3ANTUTHBIX IKPAHOB IMO3BOJISIET C
OIIHOW CTOPOHBI pemaTh 3aJayd 3aluThl [epcoHaja u obecrieueHue
TUTUCHUYECKMX  HOPMATHBOB, a C JPYroi NpoOIeMbl DJIEKTPOMArHUTHOU
COBMECTUMOCTH M 3aIUTHI PA3TUYHBIX BAKHBIX HHHOPMAIIHIA.

N3BecTHO, yTO Mpu 3kpaHupoBanuud IMII B paamodacTOTHBIX AHaNa30HaxX
UCTIONIB3YIOTCSL Pa3HOOOpPa3HbIe pagnooTpakaromniue (keae3o, CTaib, Me/lb, JaTyHb,
AMIOMMHMA W JAp.) W paaronoriomiaromme (MeHOCTEKIO, MJaCTHHA IIYHIHTa U
CBUHIIA, (EPPUTOIUDICKTPUKA M JPYrue) MaTepuaibl. PaguoTpakaroriye
MaTepuabl UCIOIL3YIOTCS B BHUJE JIMCTOB, CETKH, JIMOO B BHUJE PEHIECTOK U
METAJTUYECKUX TPYOOK U OHM TO3BOJIIOT JOCTUYD BHICOKOM CTENEHU OCIa0IeHUs
OMII (necsatku u cotHH aernuben (ab)). DTH MaTepuabiB OTACIBHBIX CITyYasx
MOT'YT YCHUJIUTh 00JTy4Y€HUE YeJIOBEKa 3a CUET OTPAKEHHBIX PaIMOBOJIH.

[IprMeHeHne paaroONOrIOMAIIMX MATEPUATIOB MPEKAE BCErO, aKTyaJIbHO
TUISt CO3/IaHUs AKPaHUPOBAHHBIX MOMEILEHUI u TUTSt
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OCYILECTBICHUSACEPTU(DULIMPOBAHHBIX UCTIBITAHUHA MPU BBICOKOTOYHOM M3MEPEHUU
KOMMYHMKAIIMOHHOTO 000OpYI0OBaHUS U aHTEHH.

Opnako, npobiaema OMD sBIAETCS OTHOCUTEIBHO HOBOM M HENOCTATOYHO
U3Y4eHHOU.B mocienHne roapl BO3poC MHTEpPEC K NPUMEHEHHUIO MHUHEPAIbHOIO
IIPUPOAHOTO HAITOJHUTEIIS UIYHIUTA JUIS CO3/1aHMsI KOMIIO3UIIMOHHOIO MaTepHraa ¢
Henblo 3KpaHupoBaHus or OMU. B obnactu paanosKpaHHpYIOIIETO CBOWCTBA
KOMIIO3UTHBIX MaT€pUaIOB Ha OCHOBE IIYHTUTOBBIX IIOPOJI UCCIIEI0OBaHbl B paboTax
B.K. ConoseeBa, A.M1 Kamuauna, U.A. MommuukoBa, JI.M JleiapkoBa., FO.K.
Kanununa, JI.M. I'y3o0Boii, A.B Ilerposa., B.B Kopanesckoro, B.B 3yesa., JI.H.
[Tonenyesoit FO.J1. I'onuaposa, I'.H.3aiiueBa, B.B.KoBanesckoro u np. B padorax
TUX YYEHBIX OOOCHOBaHbl METOJbl MPOTHO3HPOBAHUS 3JIEKTPOMArHUTHOU
3aIIMATHIOT U3JyYaOIMIMX CUCTEM M KOMIUIEKCOB, MPEIOKEHBICIIOCOOBI K
cuctematuyeckomyOMII wmonuTopuHry. PesynabTaThl pabOT 3THX aBTOPOB,
OTPaXEHbl B  PA3IMYHBIX HAYYHBIX MYONMKAIMsIX U  T[OCYAApCTBEHHBIX
HOPMATHBHBIX JIOKYMEHTAX.

Hapsny ¢ OMILB HacTosmee BpeMsl TakKe YBEIMYMBAIOTCA JIOJIH
HEraTUBHBIX BO3JCHCTBUI PaIMOAKTUBHBIX OTXO0B, KCIUTyaTalus paJualiOHHO-
OMAaCHBIX OOBEKTOB. AKTHBHOE HCIIOJIb30BAHUE HCTOYHMKOB HOHHU3UPYIOLIETO
U3Iy4yeHus: TpeOyeT pa3pabOTKHM COBPEMEHHBIX 3(PPEKTUBHBIX KOMIIO3UTHBIX
MaTepuasoB AJIs 3alIUThl OT paguanuu. [loaromy Oe30macHOCTh rpakJaH TaKke
3aBUCUT OT MPUMEHEHHUsS MAaTepuajoB, OO0JAJAIOMIMX BBICOKMUMHU 3alllUTHBIMU
MTOKA3aTEIIMU M CTOMKOCTBIO K BO3JCMCTBHI0 HMOHM3UPYIOIIMX H3IYYECHHU U
arpecCUBHBIX CPE/I.

[lo nmanHbIM YrpaBiaeHUs paAUAllMOHHON U siiepHONM 0€30MacHOCTH
['ocynapcTBEHHONW MHCHEKIMH 0 3KOJIOTMYECKOM M TEXHUYECKOW 0e30MacHOCTH
KPB pecnybOiuke o0011ee KOJIMYECTBO XBOCTOXPAHWIMIL W TOPHBIX OTBAJIOB
YPaHOCOAEPX AUUMU M PaJAUOAKTUBHBIMU(TOpUM, KaAMUH M JAp OTXOAAaMH,
pacmojoXKEeHHBIX Ha TEPPUTOPUM CTpaHbl cocTaBisieT 62 eauHuubl 42
XBOCTOXPAHWIHI, 19 rOpHBIX OTBAJOB U | MYyHKT 3aXOPOHEHUS PaAHMOAKTHBHBIX
orxonoB (II3PO).MN3 62 pannoakTUBHBIX OOBEKTOB, 39 XBOCTOXPaHUJIHUIIL
3aKOHCEPBUPOBAHBI.

JUis 3alMThl OT MOHM3MPYIOIIMX M3JIy4Y€HUH, B JaHHOE BpeMs Haubosee
4acTO HUCHOJB3YIOTCS LEeMEHTHbIe OeTOHBI.OJHAKO, OETOHBIMMEIOTHEIOCTAaTKU -
8bICOKAS NPOHUYAEMOCTb U HEBbICOKAsL CIMOUKOCMb K HEKOTOPBIM arpeCcCUBHBIM
cpellaM U paJHallMOHHBIM U3TTyYEHUSIM.

W3 nurepaTypHbIX HCTOYHUKOB HM3BECTHBI, YTO JAMCIIEPCHO-HAIOJHEHHBIE
KoMIo3ulIMOHHble ~ Marepuansl(KM) — obOmagaror  KOMIUIEKCOM  (DUBHKO-
MEXaHUYECKUX CBONCTB U HMMEIOT CPaBHUTEIBHO BBICOKYIO pPAJUALMOHHYIO
CTOMKOCTh M CTOMKOCTh K BO3JICUCTBUIO arpecCUBHBIX cpell. Pa3paboTanbl
OapueBbie, CBUHIIOBO-0apueBbIe, JKeI€30-CBUHIIOBO-0apUeBbIE U IPYTUE LIEMEHTHI.
OpHakoux MaccoBOTO MPOU3BOJCTBA HE OCYLIECTBISAETCS M IMOATOMY JUIS
W3FOTOBJICHHS 3AIUTHBIX MAaTE€pUaJOB U M3AEIMA UCIOJIB3YETCs, KaK MPaBHIIO,
nopriaasAnemMeHT. [loBblIeHHE pPaIHallMOHHO-3aIIUTHBIX CBOMCTB LIEMEHTHOIO
KaMHs, BOBMOXKHO 33 CYET M3MEHEHHsI €r0 XMMHYECKOrO0 COCTaBa U IJIOTHOCTHU
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CTPYKTYpBI IMOJy4aeMoro martepuaina. B cBsizu ¢ 3Tum,pa3paboTka COCTaBOB U
TEXHOJIOTUM M3rOTOBJIEHUS paguanMoHHOo-3aMTHRIX KM ¢ ucnons3oBaHuem
OTEUECTBEHHBIX TMPUPOJHBIX PECYpPCOB SIBIACTCS axkmyanvHou. To ecTh, 3amaya
BbIOOpA ONTUMAJIBHBIX MAPaMETPOB(B YACTHOCTH - ONTHUMH3AIIMS BEIIECTBEHHOTO
COCTaBa), CHEIUAIbHBIX MAaTEpPUANOB i1 DJKPAHUPOBAHUAM  TEXHOJIOTUHU
U3TOTOBJICHUSI  pagualMoHHO-3amUTHEIX KM Ha OCHOBE OTEYECTBEHHBIX
MUHEPaIbHO-CHIPbEBBIX PECYPCOB, UMEET BAXKHOE MPUKJIIATHOE 3HAUCHHE.

B cBs3u ¢ 3TuM, pa3paboTka TEXHOJIOTMU CO3JaHUSI JIEKTPOMATHUTHO- U
panuanmoHHO-3aMTHEIX KM ¢ HCIONb30BaHMEM MECTHBIX  MHUHEPaIbHO-
CBIPBEBBIX PECYPCOB C MOBBIIIEHHBIMY 3aIIUTHBIMU MMOKA3aTEISIMU, TTOCPEICTBOM
ONTUMHU3ALMKA KOMIOHEHTHOro coctaBa KM u pa3paboTKu TEXHOJIOTUH WX
CO3JIaHUsl, SABIAECTCS IJIABHOW HAY4HOU 3adauell HACTOALIECW AUCCEPTALWOHHON
paboTHI.

Ieablo padoThbl sABISETCS pa3pabOTKa, ONTHUMHU3ALMS U HAyYHOE
o0ocHoBaHUE A((PEKTUBHOCTU HCIOIH30BAHUAOTEYECTBEHHBIX IMIYHTUTOBBIX H
OApUTOBBIX CHIPHEBBIX PECYPCOB JUISI CO3/IaHUS KOMITO3UIIMOHHBIX MAaTEpPHAIOB C
HEIbIOPKPAHUPOBAHUS AIEKTPOMATHUTHBIX U PAJMAIIMOHHBIX U3ITYyYCHUH.

JIJist TOCTUKEHUS TTOCTaBICHHOM el B paboTe HEOOXOIUMO OBLIO PEIIUTH
CJIEIYIONTUE HAYYHBIE U TEXHOJIOTHYECKUE 3a0aiu’
1.M3y4nTh METOIBI U CIOCOOBI perieHus: mpodiieMbl Oe3omacHoctd or OMU u
paJMaIIMOHHBIX U3TYyYCHUH MyTEM 3aMEHBI CYIIECTBYIOIMHUX UMITOPTHBIX CHIPHEBBIX
pECypcoB Ha HOBOE OTEYECTBEHHOE MHUHEpPAIbHOE ChIpbe. PaccMoTpeTh
MUHEpaIbHO-CHIpbeBbIC 0a3bl tora KeIprei3cTaHa ©  BBIIBUTh MCTOYHHUKH
CBIPBSA(IITYHTUT W OAPUT), MOTEHIINATBLHO MTPUTOAHBIX JIJISI MPOU3BOICTBA MPOCTHIX,
MOAU(PUITUIPOBAHHBIX KOMIIO3UITMOHHBIX MATEPUAJIOB, MPUTOIHBIX JUIS 3AIUTHI OT
OMMU u pagnanmonssix uznyyeHuii(PH).
2.0npenenuTh XUMHUYECKUN COCTaB OKCHIHBIX MAaTE€pPHAJIOB, MCIOJIb3YEMBbIC IS
nostydeHus: emeHTa(maTpuilbl ) FOxHO-KbIpre3ckoro kKoMOWHATa CTPOUTETHHBIX
MaTepUaJiOB M IIyHTUTA(HAMOMHUTENb)  JUIsl CO3JaHUS KOMIIO3UIIMOHHOTO
MaTepHaa ¢ EeJIbI0 3alIUThI OT AJEKTPOMATHUTHOTO U3ITyUCHUS.
3.Pa3paboTaTh KOMMYECTBEHHBIE KPUTEPUH(IUCIIEPCHOCTD, (PPAKTAIBHOCTD H JIP.)
dbopmMooOpa3oBaHms KOMIIO3UTA HA OCHOBE IIEMEHTA U ITYHTUTA JIJIs1 SKPAaHUPOBAHUS
OMMU. Cozpath METOIBI pacyeTa TEXHOJIOTHYECKUX TMapaMeTpOB IIUXTHI C
UCTIOJIb30BaHUEM KOMITBIOTEPA JJIs YIIYUIIEHUS KAYeCTBO [IEMEHTA.
4.Co3anve M MCIOJIb30BaHNE KOMIIO3UTHBIX MaTepUajoB HAa OCHOBE OapuTa JIjis
3alIUTHl OT PAAUANMOHHBIX M3MydeHud. OnpenenuTs TeXHonornu co3aanus KM,
COOTBETCTBYIOIIMEHOPMATUBHBIM TPEOOBAHUSIM 3alTUTHBIX MTOKA3aTEICH.

Metoabl uccjiefoBanusa. B COOTBETCTBHU C MOCTAaBICHHBIMU 33/1a4aMH B
JIMCCEPTAIMOHHONW pa0OTe HCMOJB3YeTCsl KOMIUIEKCHBIA TMOJIX0J, BKJIFOYAOIIUMA
otOop o00pa3ioB 1eMeHTa HOkHO-KBIPTBI3cKOTO KOMOMHATa CTPOUTEIHHBIX
MatepuasioB (ApaBaHCKHM LIEMEHTHBIM 3aBoj), IIyHruta Kuun-Amaiickoro
MecTopoxkaeHuss u Oaputa Tee-MOIOHCKOrO MECTOpOXKIeHHus, pa3zpaboTka
METOJMK TIOJATOTOBKH OOpa3lloB, MPHUTOTOBJICHHS AHUCIIEPCHBIX CHUCTEM U HUX




MCCIICIOBAHUM, HAITPABIICHHBIX HA B3aUMOJOIOIHSAIOIIYIO OLIEHKY, COYETAIOIIEH B
cebe IKCIIEpUMEHTAIbHBIE METO/Ibl MUMCIICHHBIE PACUETHI.

TeopeTndeckoir U METOIO0JIOTHYECKOM OCHOBOM JUCCEPTAIlMOHHON PabOThI
SBJIIOTCS. pa3pabOTKM OTEUECTBEHHBIX M 3apyOEKHBIX YYEHBIX, B 00JIacTU
COBPEMEHHOT'0 KOMITO3UIIMOHHOTO MaTEPUAJIOBEICHHUS, KOJJIOMAHON U TUCTIEPCHON
CUCTEMBI, U CUCTEMHOT'0 aHaJIu3a.

Nudopmarmonnyro  0a3y  COCTaBISAIOT  MOHOTrpauyeckue  padoThl,
MaTepuaibl HAYYHO-TEXHHUYECKUX KOH(PEPCHIM, CTaThl B MEPUOIUYECKHUX
W3JIaHUSX U HAYYHBIX COOPHHUKAX IO UCCIIETyeMOM Ipodeme.

[Ipu BBIMOTHEHUU PaOOTHI MCIOJIB30BAMCH COBPEMEHHBIC (DM3MYCCKUE H
(U3UKO-XUMHUYECKHE METObI UCCIEAOBAHUS M METOJBI OOpaOOTKH TOYYICHHBIX
JAHHBIX: CIEKTPO(MOTOMETPUS, HHCTPYMEHTAIbHBIC METOABI  OIPEACIICHUS
MEXAHUYECKUX XApPaKTEPUCTHK KOMIIO3UIIMOHHOIO Marepuaja MW  OLECHKHU
[1apaMeTPOB CTPYKTYPbl M CBOMCTB KOMIIO3UTHBIX MAaTEpUAJIOB; METOJbI
PErpecCUOHHOTO aHaliM3a W CTAaTHUCTUYECKOW OOpabOTKH HKCIEPUMEHTAIbHBIX
JAHHBIX ¢ MpuMeHeHreM DBM u nipyrue HopMaTHUBHBIE U BBICOKOUH(OPMATHBHbIE
METO/IbI UCCIIEAOBAHMUS.

Conepxanue cyxux BemecTB B Coipbe omnpenensiim no ['OCT 28561;
coneprkanus BoAbl U netyunx Beniects no ['OCT 29188.4. u np.

CBsi3b pa00Thbl ¢ HAYYHBIMHU NPOrpaMMaMM, IJIAHAMHU, Temamu. PaGota
BBINIOJIHEHA B COOTBETCTBMHU C mnporpammamu [IpaBurensctBa KeIpreizckoit
PecnyOnuku «IIporpaMmmMa uMmmopTo3aMelieHUsi» B COOTBETCTBUM C HAy4YHOU
TEMOW U MPOrPAMMOM, BBIIOJIHEHHON B OLICKOM TOCYJapCTBEHHOM YHUBEPCUTETE!
«Co31aHne  Hay4YHO-TEXHOJOTHYECKUX OCHOB HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX ~MaT€pHaJOB M3 MECTHBIX MPUPOJHBIX PECYPCOB A
HKPAHUPOBAHUS JIEKTPOMArHUTHBIX U pauallMOHHBIX U3ydyeHuin»(2013-2015rr).

Hay4ynasi HOBHM3HA NOJIy4eHHBIX pe3yJabTaToB. (OCHOBHBIE Hay4YHbIC
pEe3yJIbTATHI:

— BIEpBbIE H3y4YEHBI MpoOJiemMbl Oe3omacHocTd OT OMU u paaManroHHBIX
W3JIy4YCHUN, PacCMOTPEB MHMHEPAJIBbHO-CBIPbEBBIE pecypchl tora Keipreizcrana,
MMOTEHIMAJIBHO MPUTOJHBIE ISl MPOM3BOJCTBA KOMIIO3MLIMOHHBIX MaTE€pUAJIOB,
UCIIOJIb3yeMbI€ ISl 3aUThl 0T DMU u paguanuii, myTemM 3aMeHbl CYIIECTBYOIINX
UMITOPTHBIX CBHIPBEBBIX pecypcoB Ha IryHruTa Kuuu-Amaiickoro u Gapura Tee-
MOIOHCKOTO MECTOPOXKIACHUM, @ TAKXKE BIUSHUS T'PAHOMETPUYECKOTO COCTaBa M
dpakTanbHOTO pa3Mepa Ha CBOMCTBA KOMIIO3UTHOIO  MaTepuana  JiJis
SKpaHupoBaHus oT OMU;

- MCCIIEIOBaHbl XMUMHMYECKHH COCTaB OCHOBHBIX OKCHUJIHBIX MAaTEpHAJIOB,
UCIIOJIb3YeMble JUIsl mojiydeHusi I1ieMeHTa FOxxHo-KbeIprei3ckoro komOuHaTa
CTPOUTEIBHBIX MAaTEPHUAJIOB ISl UX UCIOJIb30BAHUS B KaUeCTBE MaTpullbl 1 Kuuu-
Anaiickoro IIYHTUTa B KayeCTBE HAIOJHUTENS C UEIbK  CO3JaHUsA
KOMITO3ULIMOHHOTO MaTepuaia sl 3alUThl OT AJIEKTPOMArHUTHOTO U3JIyYCHHUS.

- pa3paboTaHbl KOJMYECTBEHHBIC KPUTEPUU(TUCTIEPCHOCTD, (PPAKTATHHOCTD H JIP)
dbopmooOpazoBaHusi KOMIO3UTa Ha OcCHOBEe IieMeHTa IOxHOo-KbIpreizckoro




KOMOMHATa CTPOUTENBHBIX MaTepuanioB(ApaBaHCKUN IIEMEHTHBIM 3aBOJ) U
LIYHTUTA JJ1s1 SKpaHupoBaHus DMU;
-CO37JaHa KOMIIBIOTEpHAs NporpaMMa pacyeTa TEXHOJIOTMYECKUX IapaMeTpOB
[IEMEHTA. T[O3BOJIAIONINE YCTAHOBUTh MHUHHMMAIIBHOE OO0BEMHOE COJIEpKAHUE
MaTpulbl M TEM CaMbIM HAMNOJHUTENIS C 4YacTHIAMU 33JaHHOrO pa3Mepa,
HEO0OX0MMOE KOJUYECTBEHHOE COOTHOLIECHUE MJIA TMOJYYeHUS HOPMAaTHBHBIMU
HKPAHUPYIOIMMH CBOMCTBAMHU, a TaKKe OOBEMHOM COJIEPKaHHHM M pa3Mepax
YaCTHUIl HAIOJIHUTEJIS,
- pa3paboTaH KOMIIO3UTHBIM MaTepuajl Ha OCHOBE OTEYECTBEHHOTO OApUTOBOTO
MuHepana Tee-MOIHCKOrO MECTOPOXKACHUS sl 3alIUThl OT  PaguallMOHHBIX
n3nmydennii. OnpenenenpiTexHonornn co3nanus KM ¢ ucnonb3oBanueM Oapura,
COOTBETCTBYIOIIUCHOPMATUBHEIM TPEOOBAaHUSM 3aIUTHBIX TIOKa3aTeIeH.

IIpakTHyeckasi LEHHOCTh W __pe3VJbTaThbl _BHeApeHusi:OnpeaeicHsbl
TEXHOJIOTUYECKUE PEXUMBbI co3gaHud KM ¢ uCHoap30BaHUEM OTEUECTBEHHBIX
MHUHEPAIBHO-CBIPBEBBIX PECYPCOB i 3KpaHupoBaHus OMII u paauanimoHHBIX
u3inydyeHuii.Ha OCHOBE 3KCIIEpUMEHTAIBHBIX HCCIECAOBAHUM W MATEMATHYECKOIO
MOJICJIMPOBAHUS pPa3pabOTaHbl TEXHOJIOTHH CO3JaHuUs paJuallMOHHO-3aUTHEIX KM
Ha OTEUYECTBEHHOM MHUHEPAJIbHO-CHIPHEBOM HAIIOJIHUTENE, MPEAHA3HAYEHHBIE IS
W3TOTOBJICHUS PaJUallMOHHO-3aIIUTHBIX MOKPBITUA U HPKPAHOB B TPa)KAaHCKUX U
MPOMBIIUICHHBIX 3JaHUSX W COOPYXKEHUSAX, B KOTOPBIX SKCIUTyaTUPYIOTCS
MCTOYHUKH HWOHUBUPYIOIIMX U3JIYYCHUH U PEKOMEHJOBAHBI JJisl  OIBITHOTO
BHEJIPEHUS B MPAKTUUECKUX padoTax MEAUIMHCKUX YyupexaeHud r1.0m npu
W3TOTOBJICHUM 3aIIUTHOTO TIOKPBITUS Y4YacTKa CTEHBbl TIOMEIICHUS JIy4eBOMU
muarHoctuku 1 MYUC KP.

OcHOBHBIE M0JI02K€HN I, BBIHOCHMbI€ HA 3aIIUTY:
- pe3yibTaThl JUTEPATYpPHOrO U MATEHTHOTO AHAJIM30B O BO3MOXXHOCTU 3aMEHBI
CYIIECTBYIOIIUX HMMIIOPTHBIX CBIPHEBBIX PECYPCOB HAa HOBOE OTEUECTBEHHOE
MuHepanbHoe cbipbe (Kuum-Anaiickuii 1myHrut u Tee-MoroHCkuit  Gapur),
OPUTOAHBIX NI TPOU3BOJICTBA  MOAM(PUIIMPOBAHHBIX  KOMIIO3UITHOHHBIX
MaTepualIoB, Ui 3aUThl T OMMU 1 paauallMiOHHBIX U3ITYYEHUN.
-9KCMIEPUMEHTAIbHBIE PE3yJbTaThl MPU TEPMUUYECKOW 00pabOTKE KOMIIOHEHTOB
[IEMEHTHOTO  CBHIPbS  YCTAaHOBJMBAIOIIME TPH  CHEKTpa, OOYCIOBJICHHBIC
HHAOTEPMUYECKOMN peaKIfeil, MOKa3bIBAIOIINE TUCCOIUAIIMN KapOoHaTa, cynbdara,
allOMUHATa W KpUCTALIOTHApaTa(KalablMeBble, MArHUEBbIC, aAJTOMHHUEBbHIC
COCIMHEHHS), a METOJO0M JepuBaTorpauueckoro aHajiu3a IIEMEHTHOTO ChIPhs
YCTAHOBJICHO, CYIIIECTBOBAHHME YETHIPEX JK30TCPMHUECKUX MHUKOB, CBSI3aHHBIE C
o0pa3oBaHWEM HOBOI'O KPUCTAIIMYECKOTO COCAUMHEHUS] TyTeM MEePEeCTPOUKHU
KPUCTAUTAYECKOW PEIICTKH UJIH MEPEX0A0M MEJIKUX KPUCTAIIOB B 00JIee KPYITHBIE.

-TEXHOJIOTUSl  CO3JaHMSI  MOJU(DUIMPOBAHHBIX  AJIEKTPOMArHUTHO-3AIUTHBIX
KOMITO3UTHBIX MaTE€pPUAJIOB, BKIIIOYAIOLIAs: TOATOTOBKY UCXOAHBIX UHIPEIUECHTOB;
[IPUTOTOBJICHUE KOMIIO3UIMOHHOIO BSDKYILETO, IIPUTOTOBICHUE IIYHTMTOBOU
CMECHUC YYETOM TeMIEPATYPHBIX 3HAaUCHHH (ha30BBIX MIPEBPAIICHUM, OTIPEICTICHHBIN
Ha nepuBarorpade;



-3((eKTUBHOCTH 3aIUTH KOMIIO3UITMOHHOTO MaTepHaia P YBEITNICHUH YaCTOTHI
OMII ¢ 40 mo 460 MI'u B 3aBUCHMOCTH OT TPaHYJIOMETPUUYECKOTO COCTaBa CMECHU
oT 50 1o 600mkM, yBenruuaeTcsoT 2,2 1o 28,5 pasa.

-pPE3YyJIbTAaThI OKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ u KOMIIBIOTCPHOT'O
MOJCIINPOBAHNA JJIA IMPOTHO3UPOBAHUA CI)I/IBI/IKO-TGXHI/I‘-IGCKI/IX CBOMCTB
KOMIIOHCHTOB INIEMCHTA, IIPCAHASHAYCHHBIX I CO3OaHHA KOMIIO3MIIMOHHBIX
MAaTCpUAJIOBC LCJIBIO JKPAHUPOBAHHUA JJICKTPOMATHUTHBIX W pPadHAlMOHHBIX
I/ISJIy‘IGHI/Iﬁ C UCIIOJIB30BAHNCM COOTBCTCTBCHHO IMIYHI'Ta U 6apHTa.

J0CTOBEPHOCTH NPOBEICHHBIX UCCJIEIOBAHUIM o0ecrnieunBaeTcs
MIPUMEHEHUEM COBPEMEHHBIX CPEACTB M METOAUK IPOBEIACHUS HCCIIECIOBAHUN;
aJICKBaTHBIM COOTBETCTBUEM PE3YJIBTATOB TEOPETUUECKUX M IKCIEPUMEHTAIBHBIX
VCCJIEIOBAHNM, HE MPOTUBOPEYALUX H3BECTHBIM pe3yibTaTaM JpPYTUX YYEHBIX,
IPUMEHEHUEM AaTTECTOBAaHHBIX W3MEPUTEIbHBIX MPUOOPOB U anpoOMPOBAHHBIX
METOJIMK, HCIIOJb30BAHUEM B3aMMOJONOJHAIOMIMX METOJOB HCCIEIOBaHUS,
BOCIPOM3BOJAUMOCTBIO PE3YJIbTAaTOB, COOJIOJEHUEM NPUHIUIIOB KOMILIEKCHOTO
NOAXO/JAa NPU AHAJIM3€ M HHTEPIPETALMM OSKCIEPUMEHTAIBHBIX JaHHBIX,
INPUMEHEHUEM CTaTUCTHYECKUX METOJOB OLEHKH IMOTPEUIHOCTH MpH 00padoTKe
JAHHBIX SKCIEPUMEHTA, & TAKXKE IMOATBEPKIAECTCI aBTOPCKUM CBHUIECTEIBCTBOM,
BbIZIaHHBIM KBIPrbI3MIaTEHTOM M aKTOM BHEAPEHHS PE3YJIbTaTOB UCCEPTAIUOHHON
paboThl B yueOHOM mporiecce OmTY.

Anpobauusa padorbl. Marepuansl HACTOSIILIEH JUCCEPTAlMM HAILIN
oTpaxeHue B 11 nmyOiukanusax B HAy4HBIX XKypHajax U COOpHUKAX, B TOM YHCJIE B
2 oru€rax mno mnpoekry “[Iporpamma wumnopro3amemnienus” KbIprezckoin
PecniyOnuku, 1 aBTopckoM cBuaeTenbcTBe. OCHOBHBIE TOJIOKEHUS AUCCEPTALINH, a
TAaK)KE€ €€ OTAENbHBIE YacTH JOKJIAJbIBAINCh HAa MEXIYHApOJHOM HAay4dHO-
MPaKTUYECKON KoH(pepeHuu
"AKTyanbHbIe MPOOJIEMbl HayKU, TEXHUKU U TexHoJoruu" §-9 utons 2012 OmTY,
Ha AJIEKTPOHHOM 3a04HOM KOoH(epeHiuu Poccuiickoit AkaneMun ecTecTBO3HAHUS
(06.03.2013 u  28.08.2014rr), Ha MEXIYyHAPOJHOW HAYYHOH KOH(EpeHIIUN
«AKTyallbHblE BONPOCHI 00pa3oBaHUs, HAYKH, KYyJbTypbl U poib OIICKOro
rOCyAapCTBEHHOTO YHHMBEPCUTETa B YCTOMYMBOM pAa3BUTUUM M PACIIMPEHUU
MEXIYHApOJAHON MHTETpalui B 00pa3oBaTeIbHOE MPOCTPAHCTBOY, MOCBSIIICHHON
75-netuto Owl'Y (Om, 23-24-oxts106pst 2014r), Ha MexayHapoaHOW HaydyHOH
koHpepeHuu ‘‘Paxmarynmuackue — OpmonOekoBckue uteHus, (bumkek, 11-
12.10.2015), Ha HaAy4YHO-TEXHHYECKHUX CEMHHapax WHCTUTyTa TPHUPOTHBIX
pecypcoB um. A.C.J[xamanbaeBa FOO HAH KP u Ha HayuHBIX cemMuHapax
nabopatopun «llepcriekTBHBIE TeXHONIOTHHN 1 MaTepuanbyy UIIP u T.1.

Pabota B momHOM oOBEeME [OJIOKEHAa HA CEMUHApe JiabopaTopuu
“IlepcrieKTUBHBIE TEXHOJOTHH WM MaTepuayibl” MHCTUTYyTa NPUPOAHBIX PECYPCOB
FOxnoro otnenenus HaumonanbHolt akagemuu Hayk Koipreizckoit PecrnyOnmuku
(UITP KOO HAH KP), nHa cemuHape kadeapbl «IKCIEPUMEHTAILHON U
TeopeTnueckor Gu3nkm» OMICKOTO rocyJapCTBEHHOTO YHUBEPCUTETA, Ha Kadeape




¢u3MK M HaydHO-TeXHUYECKOM coBeTe  OIICKOro  TEXHOJIOTHYECKOTO
YHUBEPCUTETA,
Hyb6aukanum no paéore.OCHOBHOE COJEPKAHUE AUCCEPTALIMM OTPAKEHO B

11 mayusHbIX paboTax, W3 HUX: 3 CTaTbU B 3apyOEKHOM HAYyYHO-TEXHUUYECKOM
xypHaine (Poccust) u B coopHuke Hayunbix TpynoB (Codus, bonrapus), 7 crarei,

OIyOJIMKOBAHBI B PECIyOIMKAHCKUX Hay4HbIX 3anusax Keipreizckoit Peciy6onuky;
2 B Pecny6nukanckom sxypnHane  «M3Bectus By3oB Koipreizcrana» u “Hayka,
HOBBIE TexHONOrnK U uHHOBarmK~ (buiikek), 3 B HayuHoM xypHane Oml'Y, 2 B
xypHane M3sectmus OwTY w 1 B Marepuanax HayYHO-IPAKTHUYECKOU
MEXIyHapOJAHONH KOH(EpPEHIMH, B KOTOPBIX HM3JI0XKEHBI OCHOBHOE COJIEp)KaHUE
JUCCepTAallMOHHOM paboTel. M3 Hux 3 eaunonuunble. [lomydyeno Takxke 1
aBTOPCKOE CBUJIETENBCTBO.

JIM4HbBI BKJIAJ aBTOPa B COBMECTHBIX padoTax. B coBMecTHBIX paboTax
[1],[2], [4],[9],[10], mocTranoBKa 3amaun MPHHAICKUAT HAYIHOMY PYKOBOIUTEIIIO,
00CYyXJIeHHE IKCIEPUMEHTAIBHBIX PE3yJIbTATOB MCCICIOBAHUN MPUHAMJICKUT O.
CanpIKOBY, OJTYyYEHUE OCHOBHBIX PE3YJIbTATOB — aABTOPY.

CTpykTypa, 00beM U KpaTKoe CO/iepKaHue JUCCepPTaAluM:

Jluccepraiusi COCTOUT U3 BBeACHHUS, 4 TJIaB, BEIBOJIOB U 3aKJIIOYCHHM, CIIMCKA
UCITIOJIb30BAaHHBIX UCTOYHUKOB U NipmiioxeHus. Conepxxut 147 crpaHull, BKIOYas
18 pucynkos, 41 tabmui u 6ubauorpaduio u3z 93 HauMeHOBaHUM.

[Tonp3ysich cimydaeM, BbIpaKar0 TIIYOOKYHO 01arogapHOCTh M UCKPEHHIO
MPU3HATEILHOCTh MOEMY HAy4YHOMY PYKOBOJUTENIO, JOKTOpY (pu3uko-
MaTeMaTH4ecKux Hayk, mpodeccopy bl.TammonoToBy 3a mocTaHOBKY 3ajad, 3a
IIEHHBIE U MOJIE3HBIE COBETHI, 32 TOCTOSSHHOE BHUMAaHUE U 00CYK/IEHUE PE3yIbTaTOB
paboTHI.

Kparkoe cogepxxanue padoThbl.

Bo BBeneHMU KpaTKO H3Iaraercsi COCTOSTHUE MpoOsIeMbl, 000CHOBBIBAETCS
aKTyaJbHOCTb TE€MbI, (POPMYTUPYETCS 11€JIb UCCIEIOBAHUS U OCHOBHBIE HAYUYHBIE
MOJIOKEHUsT palbOThl, a TaKXKe OIMUCHIBAIOTCA Hay4dHas HOBHM3HA U HAy4dHO-
MPaKTUYECKasl LIEHHOCTh PabOThI.

B nepBoii riaBe naercsa KpaTKUM JUTEpaTypHBIA 0030p U Pe3yJbTaThI
MaTeHTHOTO T[OWCKa IO  CO3JaHUI0  KOMIIO3MIIMOHHOTO  MaTepuanga ¢
UCIIOJb30BAHUEM MECTHOTO  MHUHEPAIBHOTO ChIPbSI U OMHUCBHIBAECTCS COCTOSTHUE
POOJIEMBI IO TEME TUCCEPTAIUH.

[IpoBenen aHaM3 TUTEPATYPHBIX UCTOYHUKOB HAYYHO-TEXHUUECKOW MH(POPMAIIUU
10 pa3pabOTKe KOMITO3UIIMOHHBIX MaTEPUATIOB.

B nacrosmuii MOMEHT MEXIyHApOJHAas OpraHW3alus 3JIPaBOOXpPAHEHUS
(BO3) mnpusnana mpoOjieMy yBEIWYEHUs] DJJICKTPOMArHUTHOW Harpy3ku Ha
HaceJICHWEe OJHOM W3 MPUOPUTETHBIX. [IOCKOJBbKY B COBPEMEHHBIX YCIOBUSIX
CyIlIeCTBOBaHMUS C(HOPMUPOBAJICS HOBBIM (akTOp OKpyXKalolle cpeasl -
anexkTpomarautHeie moyisi(OMIT). MacmtaGbl 3JIeKTPOMAarHUTHOTO 3arpsi3HEHUS
CTaHOBSITCS CTOJb OYEBUIHBIMM M 3HAYMMbIMH, 4TOo BO3 BBena oduuuambHbIMN
TepMUH "TI00aTBHOE AIEKTPOMATHUTHOE 3arpsi3HeHne okpyxatomeit cpenbl”’. To
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€CTb UEJIOBEK B HACTOSAIIEE BPEMS )KUBET B 3JIEKTPOMArHUTHOM MUPE, HACHIIIIEHHBIM
pa3IMYHBIMKU OJIaraMu Hay4YHO-TEXHUYECKOTO Iporpecca: YalHUKU, CTUpaIbHbIC
MAaIlliHbI, YTIOTH, HACTOJIbHBIE JIAMIIbI, XOJIOJWUJIBHUKH, IUICHEpBI, TEJIECBU30PBbI,
KOMITBIOTEPBI, JHU(PTHI, TPoJIeiOychl U MHorue np. Ilpu 3TOM HcTOYHHMKAMU
Han0oJIee MHTEHCUBHBIX 3JIEKTPOMArHUTHBIX M3JTYyYEHUN SIBISIOTCS MOOUIIBHBIC
TeredOHbl U MUKPOBOJHOBBIE TICUH.

SBNASACH OTKPBITOM CHUCTEMOW, OpPraHW3M 4YEJIOBEKa B3aUMOIEHCTBYET C
AJIEKTPOMArHUTHBIMU TOJISIMU U U3JIyYEHUAMH. 24 yaca B CYTKM MBI KymaeMmcs B
MOJISIX - HEBUIUMKAX, M3JIy4aeMbIX JIMHUSIMU SJICKTpOIiepe/iay, TeJIeBU30paMu,
KOMITBIOTEPAMH W PA3HOOOpPA3HEHIIMMH JJICKTPOHHBIMH YCTpOWCTBaMH, O€3
KOTOPBIX MBI HE MPEJCTABISIEM CBOEro cyiiecTtBoBanus. Kpome Toro, Ha Hac
JNEUCTBYIOT MUKPOBOJIHBI, PagudO- W TEJIECBU3UOHHBIC MEPEJATUYUKHU, a TaKKe
CUTHaJIbI COTOBOM TenedoHHOM CBsi3U. CeroiHs JIeKTpoMarHuTHoe u3nydennenl00
MUWJJIMOHOB pa3 MPEBBIMIAET TO, YTO HUCIBITHIBAJIM HallW Npeaku. JurenbHOE
BO3JICIICTBUE UCKYCCTBEHHBIX 3JIEKTPOMATHUTHBIX U3YyYECHHIN CEPhE3HO yXYIIAET
3I0pOBbE. OMUJIEMUOJOTH YCTAaHOBWJIM, YTO PAKOBBbIE 3a00JI€BaHUS Yalle
BCTPEYAIOTCS CPEIU JIIOJICH, MPOKUBAIOIIUX B HEMOCPEICTBEHHOW OJU30CTH OT
MCTOYHUKOB CHJIBHBIX 3JIEKTPOMArHUTHBIX MOJEH U paIHAllMOHHBIX U3ITy4YCHUH,
TaKuX, HallpUMEp, KaK BBICOKOBOJIbTHBIE JTUHUU JJIEKTPONEpPEAadyH, TEXHOTCHHBIC
panuaioHHbIe 0TX0AbI(HanpuMep, I.Maitnyy —Cyy KP).

XaoTUYHas SHEPTUsl UCKYCCTBEHHBIX AJIEKTPOMArHUTHBIX MOJIEH, IEHCTBYET
C OTPOMHOM pPa3pyLIUTENBHOW CHIIOW HAa OHMOA3JIEKTPOMATHUTHOE IIOJIE HAIIEro
opraHvMsMa, B IpeJeiaax KOTOPOr0 MIUIMOHBI HEYJIOBUMBIX 3JIEKTPUYECKHUX
HMMITYJIbCOB JOJKHBI OalTaHCUPOBATH U PETYJIUPOBATH JIESITEIHLHOCTh KaX0M dKUBOU
KJIETKH.

OnekTpoMarHuTHeie u3nydeHuss (OMMU) co3gator 2 OoJblIMEe TPYIIIBI
HMCKYCCTBEHHBIX UCTOUYHUKOB][1]:

eU3JEIUs, KOTOpbIE€  CHEHUAIbHO  CO3JABaUCh T  HW3IIy4YEHUS
AIEKTPOMArHuTHOM SHEPruun (a"HTEHHBI Tele U paauoBeIlaHus,
pPaJMONOKAIIMOHHBIE CTaHIUU, (U3UOTEPANIEBTUUECKHUE allllapaThl, pa3IuYHbIC
CUCTEMBbI PaJIMOCBSI3U, JIEKTPOTEXHUUECKNE YCTAHOBKU B POMBIIIICHHOCTH U JIP. );

®yCTPOWCTBA, ACHUCTBYIOIIME HE B UEMAX H3JIYYCHHUS HJIECKTPOMArHUTHOU
SHEPIUM B MPOCTPAHCTBO (YaHUKH, CTUPAIbHBIC MAIMHBI, YTIOTU, HACTOJbHbBIC
JaMIIbl,  XOJOJIWUJIbHUKH, TUICHEphl, TEJIEBU30PbI, KOMIBIOTEPHI, JIU(THI,
TPOJIICHOYCHI U IIp.).

[Io maHHBIM YYEHBIX CEpPbE3HYIO OIMACHOCTh JJISI YEJIOBEUECKOTO OpraHu3Ma
npencranisiet Takke MU orcenezobemonnvix uzoenuii u kupnuueu. Illpuyem Ha HUX
MPUXOAUTCS OKOJIO 3HAYUTENBHBIM MPOIEHT OT 0O0Imero oobema BpPEIHOTO
U3JIy4YEHUS, IOCTOSIHHO JEUCTBYIOMIETO HA YEJIOBEKa.

Hapsimy ¢ »TuMu, Kak M3BECTHO, JICKTPUUYECKHE MPUOOPHI, KOTOPHIMU MBI
MoJIb3yeMcsl joMa U B oduce, MOOMIIbHBIC TeIe(POHBI U KOMIBIOTEPHI, SBIISIFOTCS
HMCTOYHUKOM DJICKTPOMArHUTHOTO U3JIYYCHUS.

lloomomy  cospemeHHOMYy  uenogeKy  HeobXoouma — 3auuma — Om
INEKMPOMACHUMHBIX U OPY2UX BUOO8 U3TYYEHUII.
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AHaM3  JIUTEPATypHBIX JAHHBIX W TATEHTHBIA TOUCK  [OKa3al
NEPCHEKTUBHOCTh Pa0OThl TEXHOJIOTMH MOJYYEeHHs] KOMITO3UIIMOHHBIX MaTEepHaIOB
Ha OCHOBE OapuTa U IIyHTUTA.

Bropasi riaBa nocpsiieHa SKCIEPUMEHTAILHOMY U3YUYEHUIO XUMHYECKOTO
cocTaBa KOMITIOHEHTOB IIeMEHTHOTO ChIpbsi(MaTpuiibl) OcOO FOxHO-KbIprsizckoro

KOMOMHATa  CTPOUTEIBHBIX  MarepuayioB,  ImyHruta  Kuuu-Amjaickoro
MecTopoxaeHuss u Oaputa Tee-MoroHCKOro mectopoxkiaeHus. s momayyeHus
KOMIMO3UIIUOHHBIX MaTepuaioB B KauecTBe BSDKYILETO

ucnosb3oBanu:llopmaanoyemenm mapku 111 400-120, TI11 300-/120, III1 400-
JO, III 300-J0O npousoactBa OO01IECTBA ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO
«OxHBIT KOMOWHAT CTPOHWTENBHBIX MarepuanoB», coorBercTBytommii ['OCT
10178-85, BbipabaThiBa€MOro  IMyTeM OOKUTa CHIPHEBOM CMECH HAJUIEKAIIETO
cocTaBa /ISl TIOJYYEHHsS] KIIMHKEepa M 3aTeM COBMECTHOTO TOHKOTO H3MeEJIbUCHUs
KJIMHKEpa C THIICOM U IpYTMMH 10OaBKaMH.

XUMUYECKUI cOCTaB MOPTJIAHAILIEMEHTHOTO KJIMHKEpa MoKa3aH Ha Tabmune 1
Tabnuna 1. Xumuueckuid coctaB MOpTIaHILEMEHTHOTO KIIMHKEpa

0OcO0O «YOKCM».
BemectBo %
CaO SiOz A|2O FGzOg MgO
63-67 20-24 4-7 2-4 1-4

-U3BectHsk, mectopoxaenne «Kapoon-Too» I'OCT 5382-91;

-Cyrnunok, mectopoxaenne «['yndaxap», [OCT 5382-91;

-Pyna xxenesnas, mecropoxaenue «Hamasip», TOCT 15054-80;

-I'unic, mectopoxaenue «Keip-Kom» ,'OCT 4013-82;

-Tydoanesponut, «Tam-bymnaky, [OCT 5382-91;

- Dnektporepmodocdophsbrit nuak, «Kazakcran», 'OCT 3476-60;

-I'muna mectopoknenne «I'ymbaxapy;

-bapurossrii konnenTpat, 'OCT 4682-84.

Ta6nuna 2./[aHHble XUMHUYECKOTO aHalIn3a U3BECTHIKA MecTopoxkaeHus: «Kapooii-

Tooy», B %

Ne | AI203 | CaO | SiO2 | Mg | Fe20 | SOs3 O | BITaXH

O 3 OCTh
1 0,21 | 5456 | 0,76 |0,34| 0,08 | 0,40 4287 |10
2 0,13 | 5351 | 0,70 |0,24| 0,07 | 0,43 41,10 |15
3 0,14 | 52,10 | 0,80 |0,25| 0,10 | 0,35 41,19 |17
4 091 | 5510 | 061 | 10| 0,17 | 0,34 42,80 |3,0
5 1,42 | 5325 | 0,70 |0,35| 0,09 | 0,71 42,70 |25
6 0,71 47,19 1,17 10,70 | 0,06 0,41 42,84 | 1,17
7 2,11 | 5312 | 0,79 |0,24| 0,05 | 0,37 42,80 |1,15
8 0,51 | 5455 | 0,60 |0,27| 0,09 | 0,36 43,10 1,19
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0,20

53,11

1,14

1,50

0,07

0,38

42,50

0,98

Cp.
3H.

0,70

52,94

0,80

0,53

0,09

0,42

42,43

1,58

Ta6JII/IHa3.I[aHHI)I€ XUMHNYCCKOT'O aHaJIN3a I''TMHBI MCCTOPOKICHUA «Fyn6axap», B

%

No Al203 | CaO |SiO; | MgO |Fe;0O3 | SO3 | mmm BIIAXKH
OCTb
1. 9,1 13,64 |48,37191 |4,42 0,92 |14,29 2,3
2. 9,9 1492 5517 (1,72 [9,71 0,90 |13,25 2,6
3. 8,7 1486 |47,11]3,30 |4,90 1,12 112,19 5,0
4. 10,1 12,74 146,91 ]2,05 |5,82 1,11 |10,81 4,2
S. 8,6 15,0 50,50|1,15 |4,19 1,17 | 11,76 0,4
6. 8,0 14,63 |51,60|1,24 |4,40 0,61 |12,10 2,6
/. 7,6 13,82 |43,10]2,95 |6,00 0,53 |13,20 2,2
8. 7,0 13,61 4651|119 |5,70 0,74 14,90 1,4
9. 10,2 1254 47,16 1,17 |4,60 1,73 | 13,96 1,3
Cp. 8,75 13,97 48,49 1,85 |5,52 0,98 | 12,94 2,4
3Ha4.
Tabnuua 4. JlaHHbIe XUMHUYECKOTO aHAJIN3a KEJIE3HOM PyAbl MECTOPOKIACHUS
«Hanpip»
No Fe203 Al203 CaO MgO | SiO2 SO3 W%
1 57,70 3,17 5,17 2,44 12,35 0,07 4,0
2 60,10 2,91 5,90 1,12 | 11,60 0,16 4,2
3 59,78 4,88 6,38 2,50 13,76 0,15 3,6
4 58,80 8,76 |7,06 3,61 10,50 0,45 4,6
5 61,01 743 4,12 2,31 11,43 0,34 5,0
6 49,10 9,15 5,54 2,25 13,61 0,03 3,2
7 51,50 0,73 6,10 3,12 12,10 0,04 3,5
8 56,17 5,09 6,04 4,40 14,18 0,41 3,6
9 66,45 7,60 5,90 2,19 13,12 0,03 4,0
Cp. 57,84 5,52 5,80 2,66 12,51 1,68 3,9
3HaY.
Tabmuua 5. XuMHYECKHI cocTaB rOTOBOro reMenTa Nel.
Ne SO3 CaO Fe,O3 Curo Bpewms
D=0,08
1 2,96 63,80 5,50 0,8 8:00
2 1,57 66,26 5,64 1,0 9:00
3 2,51 65,65 5,61 2,4 10:00
4 3,07 64,93 5,18 2,4 11:00
5 2,79 64,87 5,56 2,6 12:00
6 3,19 64,65 5,59 2,6 13:00
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7 2,98 64,42 5,63 1,0 14:00
8 2,00 64,79 5,62 1,0 15:00
9 3,00 64,62 5,64 2,0 16:00
Ne2.

Ne SOs3 CaO Fe,O3 Curo, 0,08 | Bpems
1 1,61 63,80 5,50 0,8 8:00

2 1,57 66,26 5,64 1,0 9:00

3 2,51 65,65 5,61 2,4 10:00
4 3,07 64,93 5,18 2,4 11:00
5 2,79 64,87 5,56 2,6 12:00
6 3,19 64,65 5,59 2,6 13:00
7 2,98 64,42 5,63 1,0 14:00
8 2,00 64,79 5,62 1,0 15:00

Ta6J'II/II_Ia 6.CpaBHI/ITeJ'IBHBIe XapaKTCPHUCTHUKHU 6€TOHOB, BBIIIOJIHCHHBIX Ha OCHOBC
IMOPTIAHALCMCHTA IO}KHO-KBIPFBIBCKOFO KOMOMHATa CTPOUTCJIBHBIX MAaTCPHAJIOB

CBoiicTBa beToHbI , ¢ ynpouyHeHHBIM|{OOBIKHOBEHHAS

CI10eM MTyKaTypKa
(?KpaHn)

TpemunoobpazoBanme Jla na

13HOCOCTONKOCTD, T/CM? 0,7 Bonpiuas

Macno6eH30CTONKOCTh Bosnbias Bonpias

MoOp030CTONKOCTD, MapKa, 300 200

(F)

HeroprouecTtsb Ha na

CTOMKOCTB K HET na

HEMOHU3UPYIOITUM

M3ITYYCHHSIM

[Ipenen npoyHocTH (Ha B40 -

c)KaThe, KJIacc, Kr/cM 2)

[Ipenen npoyHOCTH TIPU 40-60

n3rube, Kr/cm? )
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JInst moJtyyeHusi KOMITO3MIIMOHHOTO MaTepualia B B paszjaene 2.2.pacCMOTPEH
BBIOOp HAIOJTHUTENS JJIS MOTYUYCHUS] KOMIIO3UIITMOHHOTO MaTepuajia YCTaHOBJICHBI
KPUTEPUH BHIOOpAa KOMIIOHEHTOB 3aKIIOYAINCh B HAIWYUHM psijia TapaMeTpoB

B3aMMOJICUCTBYIOIMX  YAaCTWIl:  Hajgu4ue  (DYHKIIMOHAIBHBIX  CBOMCTB.
COPa3MEpPHOCTh; TUAPATUPYEMOCTh; BO3MOKHOCTh MOJICIIUPOBAHUS.

1. llyneumor Kuuu-Anatickoeo mecmopoicoeHus.

[IyHruTOBBIE  MOPOJBI  TMPHUHATO  KIACCU(DHUIIMPOBATH  MAaCCOBBIM

CoJIep KaHUEM YTIIepoia, U pa3InyaloT MITh Pa3HOBUAHOCTEH MIyHTUTOB . [IlyHruT
V paznoBugnoctu: C<10%; myurut-1V: 10-20%; mrynrut-111: 20-35%; mrynrut-U:
35-80%; mrynrut- I comepxkur C>95-98%, T.e. MOYTH MOJHOCTHIO COCTOUT W3
IIYHTUTOBOTO BEIIECTBA.

B Ttabmume 7-8 mpencraBiieHbl 3JIEMEHTHBIM M BEIIECCTBEHHBINM COCTaB
myHrura Knum-Asmaickoro MeCTOpOKACHUSL.
Tabnuna 7. DneMeHTHbIN cocTaB myHruta Kuuu-Anaiickoro mectopoxaenust, %o

Oopasen | Al Si Fe | Mg Ca S @)
1 Cnenpr | 15,7 1,7 | 16,6 0 0 65,0
2 7,8 18,5 16 |46 1,8 0,7 64,7
3 2,9 19,8 26 |71 0,2 0,2 65,4
Tabnuna 8 BemnectBeHnbIi cocTaB mryHruTa Knun-Analickoro MECTOPOKICHHSI
No HaumenoBanune 3neMeHTa, | XUMUYECKUN Conepxkanue %
KOMITOHEHTA CUMBOJT Macec.
1 OxcuJ1 aTIOMUHHS Al,O5 4.95
2 Oxkcup xenesa Fe,0s 1.52
3 OxcHJt KpeMHHUS SiO; 25.6
4 Yraepon C 22,6
5 Oxcuj MarHus MgO 6.56
6 Oxcuna kamus K>O 1,03
7 Oxcu KaapIys CaO 0,85
8 Cepa S 0.61
9 bop B caeapl
10 Menb Cu ClIeIbl
11 CBuHell Pb CIIe bl
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2. bapumosvle nopoowi.

Tabnmumna 9. [lokazarenn CHEKTPaTbHOTO W MHKPOIPHMECHOTO aHajn3a COCTaBa
6aputoB (macc%)

Ne,ni/m | HaumeHoBaHMe 371€MEHTOB KonunuectBo B % | [lpumeuanue
1 Kemnezo(Fe) 0.4

2 3omo0to (Au) ---- CIIeIbI
3 Amromuaui(Al) 0,02

4 Mens (Cu) 0.02

5 Cpunen (Pb) |- CIIeIbI
6 Maruuii (MQ) 0.23

7 Maprasneri(Mn) 0.03

8 BaSO4 56.19

9 CaCO3 7.43

10 SOs 9.65

11 Fe203 3.66

12 Huux | = Crnenpl

Jig co3maHusi 00paslioB KOMIIO3MLIMOHHOIO MaTepualla HCIOIb30BaIN
IIYHTUTOBBIE ~ MHUHepanbl Kuum-Amaiickoro u  Oaputbel  Tee-MoroHckoro
Mectopoxaenus: Omickoi obmactu KP. B kauecTBe 3aliUThl OT 371€KTPOMAarHUTHOTO
U PpagualMoOHHOTO M3JIYYEHHS] HCIOJIb30BaJM BBICOKOJUCIEPCHBIE TMOPOIIKU
IIYHrUTa ¥ O0apuTa.

JUIsi M3roToBIE€HUS KOMIO3MIMOHHOTO MaTepuaja B ILENsSIX 3allUThl OT
AIIEKTPOMArHUTHBIX BOJIH MIPUTOTOBWIIM MOPOIIKOOOPa3HbIi HanoiaHuTeNb. C 3Tol
1eblo 1 KT HIyHruToBOM (0apUTOBOM) PYyIbl B BUJIE KPYIIKH C pa3MEPOM YacTHI] 3-
8 MM, M3MENBYWIM Ha IIAPOBOM MEJNbHHUIE B TeueHHEe 8 MHUH. [lomydeHHBIN
MOPOIIOK TMOCJIEI0BATENILHO MPOCEUBAIU Uepe3 CUTo ¢ pazmepom sueek 50-100-
200-315-600 mxm. @pakiuio yactuil ¢ pazmepamu 6osiee 600 MKM (B KOJTUYECTBE
240 T) otOpocuIIn.

[Tony4yeHHBII HaMU MOPOLIOK MCHOJB30BAIM B KAaueCTBE HAIOJHUTEIS,
MMEIOIIUN TPAHYJIOMETPUYECKUN COCTaB, OIPEICIICHHbIA HAaMH C ITOMOIIBIO
CHTOBOTO aHanu3a, (Ta0:1.2.9.):

Ta6muna 10.I'panynomerpruyeckuii cocTaB 0apuTOBOTO MOPOIIIKA

Pa3mep wactuil, MKkm Copepsxanue, 1p.
Menee 50 10,6
50-100 20,0
100-200 25,0
200-315 25,0
315-600 20,0
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['panynoMeTpu4ecKuii COCTaB MOPOIIKOB OMPEIASTMIA C IOMOIIBI) CHTOBOTO
MeToaa. YJenbHas IUIOTHOCTh MOpoiika Obuta paBHa 8,4 T/cM3, a OTHOIICHUE
MaKCHUMAaJIbHOTO pa3Mepa YacTUIl K MHHHUMaJIbHOMY pasMepy cocrtaBisuio 600:1.
VYaenpHas IJIOTHOCTH IOJYYCHHOTO Paauo3allUTHOTO MaTepuajla paBHSIAch 5,5
r/cM3.

A TarkKe OmHMCcaHbl OCHOBHBIC METOJBI HCCICAOBAHHS W aIlllapaTyphl,
HeoOXOOMMBIE JJI1 BBIINOJHEHHS IIOCTABJIEHHBIX 3a7a4 WCXOId U3 IEIn
JTUCCEPTAIIMOHHON PaOOTHI.

TpeTbs r1aBa NOCBAIIEHA CO3AaHUIO0 KOMIIO3UIITMOHHOTO MaTepuaia s
AKpaHUPOBAHUE JICKTPOMATHUTHBIX U3TyUEHUHN.

B pazoene  3.1.1.nposedena uccreoosanue Jnemyqux eewjecme npu
MexHOI02u4ecKol 0bpabomke KOMNOHEHMO8 YEMEHMHO20 CblPbs

boitn  mpoBeneHBl  AKCHEPUMEHTHI 10  UCCIEAOBAHUIO PEaKIMOHHOM
CIIOCOOHOCTH KOMITOHEHTOBIIEMEHTHOTO  TOHKOM3MEJIbYEHHOTO MHUHEPAJIHLHOTO
CBHIPbsA(THIISIK, U3BECTHSIK, cllaHel) U yriig ¢ ppakiueit 0-0,5mm.

OO0pasipl MUHEPATIBHOTO ChIPhsl TOTOBUJIM TaKUM 00Pa30oM: UCXOJIHOE ChIPbE
B Hayaje U3MeNbYIIN 10 (pakiuuu 2 MM Ha MEXaHUYECKOW MEJIbHUIIES, a JaJIblIIe,
MyTeM U3MENbUYEHUS B araToOBOM CTYIIKE MOJIy4HJId Oosiee Mesikue (hpakiuu. 3aTeM
00pas3Lbl MOPOIIKOB CYIIMIM B CYIIMJILHON Kamepe, pu Temineparype 100-105 °C

HarpeBanusi o0pa3LoB ChIpbsi NPOBOAWIM O€3 JIOCTYNa BO3AyXa B 3aKPBITOM
PEaKkTope U3 HepKaBEIoLIEH cTay, B MHTepBaie Temmneparyp ot 20 xo 1450 °C.

DKCTepUMEHTHI POBOIMIINCH B YCTAHOBKE, CXeMa KOTOopast n300pakeHa Ha
puc. 2

\ 4
\ 4

Puc.2. [IpunuunuanbHas cxema 3KCIepUMEHTaIbHON YCTaHOBKHU:
1-HarpeBarenbHas NI€4b, 2- MIAXTHAs [1€4b, 3-peaKTop, 4-KOHIEHCATOP.

B oakcmepuMmeHTanbHOM YCTaHOBKE, peakTop 3 TPEACTaBIsAECT COOOM
TOJICTOCTEHHYIO HEP)KaBEIONIYyI0 €MKOCTh C OTBOAHOW TpyOkoi. OTBemeHHas
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TpyOKa COEIUHSETCS 3arpy304HOl BOPOHKOW Ha KOTOpOW Mojaercs mmxra. B
OOKOBOIl 4acTu peakTopa MMEETCsl ra300TBO/IHAsA TPyOKa W MpU HAarpeBaHUM, U3
KOTOPOW BBIXOZAT ra3000pa3Hble JIETyYUe MPOIYKThI IIUXThL. Y XOJAIINE JIETy4ne
IPOAYKThl IIMXTHl KOHACHCHPYIOTCS B M3BECTKOBOW Boje. IIpm yBenmueHun
colepkaHusl KapOoHaTa Kalbliisg B M3BECTKOBOM BOJE, HEOOXOIMMO 3aMEHUTH
W3BECTKOBYIO BOAY JUISI OYUCTKH OT TEXHUYECKUX Ia30B.

KonnuecTBo neTyuynx KOMIIOHEHTOB OIpeAeseTcs no GopMyJie:

[m, —m,]*100
m, ’

X= (1)

re Mi-Macca ChIPbEBBIX KOMIIOHEHTOB B IpamMmax;My - Macca HaBECKU IOCIe
TEpMUYECKO 00pabOTKH, B rpamMmax.

[Ipu uccnenoBanuy ObUIM MOMYYEHBI JAHHBIE, YTO JIETy4yrWe KOMIIOHEHTHI B
COCTaBE MIMXThI COCTABIAOT 0 12, 4 % OT oOuiero KoaM4ecTBa HCCIETyeMOro
oOpasua. [{ns onpenenenust GpazoBoro cocraBa JETy4YUX KOMIIOHEHTOB IIPU HArPEBe
HIMXTHI OBLIM MCIOJIb30BAHBI TPABUMETPUUECKUI M XUMUYECKHUI aHAJIN3BI.

JUist  ompeneneHus TeMmiepaTypbl  (a3oBbIX IPEBpAIICHH  BBINOJIHEH
TEPMHUUECKUN aHaAlIM3 Ha JepuBarorpage co CKOpocTbio chbeMKH 2/2 rpaa/muH. B
unTepBaie Temneparyp ot 20 1o 1450 °C mpomomkuTenbHOCTh H30TEPMUYECKON
BbIJIepKKHU cocTaBis 1,30 yaca.

Kpusas JITA (puc.3) nmoctpoeHHas AJig Ucclie yeMoro odpasiia IeMeHTHOTO
CBIpbsl, IOKAa3bIBAECT CYIIECTBOBAHUS psAla CIEKTPOB H3MEHEHMS BHYTPEHHUX
TEMIIEpaTyp MOPOLIKA.

\/

fo 2.0 3'0 4.0 5'0 6.0 7.0 B'O 9. 0 t (8 Mmun)

Puc.3. I'paduk 3aBucumoctu T1=T; (t) B IIpoOIECCe TEPMUUYECKOM 00pabOTKH
IIEMEHTHOTO ChIPhsi, MOJy4YeHHBbIC HAMU TIpeCTaBlIeHbI B Ta0uIe 11.

Tabmuma 11.CoctaB leTydnx BENIECTB MTPU HATPEBE IIEMEHTHOTO CBHIPhS
No | Jleryuue Crenenb Temnepatypa [Ipumeuanue
KOMIOHEHTBI MIpEBpaIlCHUS], pacnaja,
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B % B °C
1 |CO, 2,5 500-600
2 | C0,50; 1,0 370
3 | CO, 0,5 200
4 | CO, 7 894
5 SO, 5 550
6 | SO, 8 1150

00paboTku rpaduk 3aBucuMoct 1= T(t) (puc.3.) HE UMEIOT IMMKOB, TaK KaK BCE
JIETy4yre KOMIIOHEHThI IIEMEHTHOTO ChIPhSl TTOJIHOCTHIO YIETYUYUIIMCh B IEPBUYHON
TepMUUYECKO 00paboTKe.

B maparpade 3.2. paccMoTpeHO Mmamemamuueckoe Mooeruposarue Ojis
pacuema OKCUOHbIX KOMINOHEHMO8 C Yebl0 NOJYUEHUS MAMepUanos SKpaAHupyouux
9NEKMPOMACHUMHBIX U3TTYYEHUT.

JIns  OIEHKM CcOoCTaBa IIMXTHIB HAIlEed pecrnyOsKe HCIOJIb3yeTCs
KO3((PUIIMEHT HACBIILIEHNUS U3BECTHIO, T.€. OTHOIIEHHE (PAKTHUECKOTO COJIEPKAHUS
U3BECTH B KIWHKEpa K MAaKCUMAJIbHO BO3MOXHOMY, a TakKXK€ CHJIMKATHBIN
(KpEMHE3EeMHUCThI) W aJTIOMUHATHBIN (TIMHO3EMUCTBIN) MOJYJIH, OTpaKarolue
KOJIMYECTBEHHOE OTHOIIICHUE MEXK/y OKCHJIaMU KPEMHHS, AIFOMUHUS, JKeJe3a.
Koaddunment nacwimenus no Kunnay Oyaer

~ CaO - (L.65A1,0, +0.35Fe,0, +0.7550,
H= 2.8Si0, G

Oo6b1yno KH konebnercs B npeaenax 0,8-0,95.

CuMKaTHBIA MOAYJIb OTPA)XKaeT COOTHOIIEHHE MHHEPAJIOB — CUJIMKATOB U
IPOMEXYTOUHOTO BEIIECTBA B KJIMHKEPE 4Yepe3 OTHOIIEHHWE COOTBETCTBYIOIIMX
OKCHJIOB:

_sio,
N=AL0,+Fe,0, © )

CwiMkaTHBIA ~ MOIYJIb MOXKET U3MeHsAThcs oT 1,7-3,5. Hawubonee
OJIaronpUATHBIC 3HAYEHUS CUIMKATHOTO MOIYJIS PACIIO0KEHBI B MHTEpBaiax 2,2-
2,6. C poCTOM CHJIMKATHOTO MOJYJISl YXY/IIIAETCS CIOCOOHOCTh KIIMHKEPa K 00KHUTY
IIPU CHIDKCHHUH COJIEpKaHusl kUKo (a3el. B To ke BpeMsi poCT CHIIMKATHOTO
MOJYJIS SIBJISICTCS] MPUYMHOM 3aMeJICHUS CXBAaThIBAaHUS M TBEpJeHUS 1iemeHTa. [Ipu
YMEHBIIICHUU CHJIMKATHOTO MOJYJISI BO3PACTAaeT COACpKaHUE KUAKOW (pa3bl, 4TO
00yCJIaBIMBAET XOPOIIYIO «00KUTAEMOCTh» KIMHKEpa U 00pa3oBaHUE OOMa3Ku B
TIeYH.

ATIOMHHATHBIN (TJTMHO3EMHBIN) MOIYNh XapaKTEPU3yeT COCTaB M BA3KOCTh
KUAKOH (a3el MpHU OOXKHWIe KIMHKEpPa OTHOIICHHUEM COJACpIKAIIUXCS B HEM
rJIMHE3eMa U OKCHUA JKeJe3a:

_AlLO,
"~ Fe,0O, (4)

OOBIYHO  aMMIOMUHATHBIA MOAYJL paBeH 1,5-2,5. I'MUHO3EMHBIN MOJYJb
UMEET pelIarollee 3HAYeHHe MPHU OMNpPENEJICHUU COAEp>KaHUs >KUAKON (a3l B
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KJIINHKEpe. BBICOKMI TIIMHO3EMHBIM MOZYJIb HPU HU3KOM CHJIMKAaTHOM MOJYJE
IPUBOJUT K OBICTPOMY CXBATBIBAHUIO LIEMEHTOB. B 3TOM citydae HyKHO 100aBIIATh
OIpEEICHHOE KOJIMYECTBO TUIICA JUIsl pETYIMPOBAHUS CPOKOB CXBAaThIBAHMSL.

Jia onpeneneHuss Ko3(pPUIMEHTa HACHIIECHUS W3BECTbIO U CHIIMKATHOTO
MOJyJI1 W TPOBEACHHUS COOTBETCTBYIOIIMX HpeoOpa3oBaHUIl MOJy4YUM JBa
YPaBHEHUS C ABYMS HEU3BECTHBIMU X U V'

x=(C1b2— Czbl)/(albz- azbl);

y=(aiC2— axC1)/(aibz- azb1). (5)

B  maparpade 3.3. anms  ompenereHHss — ONTUMAIbHOTO  COCTaBa
KOMIIO3UIIMOHHOTO MaTepuaia HaMHU TPOBENCHbI KOMIBIOTEPHBIE PAacyeThl C
UCIIOJIb30BaHuEeM ypaBHEeHHS (5).

[Mpumenenne makera Delphi-7.0 npu pemenun mnonoOHOW 3amaum IS
nodopa cocTaBa OKCHIHBIX KOMITO3WIITMOHHBIX MAaTEPUANIOB JIOJDKHA TMO3BOJIATH
CMOJIECIMPOBAaTh OKCUJHOW CMECH, COCTOSAILIEH M3 OKCHJIOB, B PE3yJlbTaTe€ Yero
IOJy4aeTCsl CMECh 3allOJIHUTENSl PAlUMOHAJIBHOTO COCTaBa, MPUrOJIHAs JJIs
nonxyuyeHust KM.

'3 =
Y nPOFPRMMHMH nakeT Ana pacyeTa HCXOAHbIX HOMMOHEHTOE KHOMMOZMLIMOHHBIX MaTepHanoe E@@

Cac Al203 Fe203 SO PEZ¥NETATE PACHETA

| | | | e

1 A0 =1 F1

| [ | | BeinonHMTE

cz A2 52 Fz

| I | |

=3 AT 53 F3

[ | [ | Beron | OHCTMTE eraHOE=|

Puc.4. Pabouee okHO MOaeIH
B pe3yiibTaTe KOMIIBIOTEPHOI'O pacyeTa HMCXOAHBIX KOMIIOHEHTOB

KOMIIOBMOHMOHHBIX MAaTCpHUAJIOB IIOKA3aHO, 4YTO OIITUMAJIBHBIC 3HAUYCHUSA

ko3 duIIeHTa HACBIIIICHHUS U3BECTHIO coCcTaBIsIeT 99%, CUIMKATHBIN MOYJIb 1,2 1
TJIMHO3EMHBIN MoAyJib 0,8.

B napazpaghe 3.4. paccMoTpeHo BiusHKe BOgHbIX noHOB CO3%, SO,% u CL-
Ha TUApATAlMIO0 LIEMEHTa B KOMIIO3UIIMOHHOM Martepuane. [[ns mnomyyeHus
CTaTUYECKU OOOCHOBAHHBIX PE3YJIbTATOB U BO3MOKHOCTU aHAIM3a UX BIUSHUS Ha
CBOMCTBAa IEMEHTHOTO KaMHSI HaMH peaM30BaH 3KCIEPUMEHT, B KOTOPOM
neMeHTHo-niecyanHbie oopasubl  (L[I[1=1:1 , B:11=0,35), u3roroBieHHbBIC HA MATH
LEMEHTAxX (3Ca0*Si0,=45...58%: B -
2Ca0*Si0,==20...36%:3Ca0*Al,03=4...10% :4Ca0*Al,0s*Fe;0 3=10...13%),
HaxXOJWINCh JI0 pa3pyLICHHS B YCJIOBUSX IOCTOSIHHOIO U MEPUOJAUYECKOTO
JNEUCTBUS BOJHBIX PpAaCTBOPOB, coOJEpKalMXx HOHOB. COOTHOIIEHHS OO0BEMa
oOpa3uoB k 00bemy >kuakoctd 1:10 mpu ycinoBHM OOHOBIIEHHS MOCJHEIHEH IO
noctwxennn 3Hadenue pH=I11...11,5. IlepmoanyHOCTh IEHUCTBUS pPacTBOPOB
oOecreynian TMONEPEMEHHBIM  YBJIAXKHEHHEM O00pa3noB MIpU  HOPMaJIbHOU
Temmneparype (244.) u narpesa npu 60 °C (244.) nocTosHHOE BO3/IEIICTBUE BENU TIPU
temmneparype 18...23 °C. IIpogomKuTeN5HOCT BO3AEHCTBUS Cpe bl OrPAHMYHUBAIIN
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BpEMEHEM O TMOJIHOTO pa3pylleHus Kaxiaoro oOpasia
COOTBETCTBOBAJIa MPOYHOCTH IpH u3rude oxoso 0,05 MIIA.

Ananu3z pe3yibmamos 3mux onvlmog NoKa3ai ciedyruee, uno HandoIbIIeH
AKTUBHOCTBIO 110 OTHOIIEHUIO K YKa3aHHbBIM o00pa3laM XapaKTepU3yITCs
pacTBOpPBI, COJAEpXkAIIKe TOJbKO HOHBI SO,> , npudem oOpasupl Ha
BBICOKOQIIOMUHATHBIX [IEMEHTAaX pa3pyIliatoTcs 3aMETHO ObICTpee, YeM OCTaJIbHbIE.
B cynbdarcomepxkamux pacTBopax, BKIoudamomux Oonee 2,5 r/m monoB CI,
BEJIMYMHA Tpe; HECKOJIBKO pa3 0oJibllie, 4eM cylib(aTcoaepKaluxX pacTBopax U He
3aBucuT OT KosmmdectBa 3 CaO*Al,O3 B iemenTe. B pactBopax, copepKammx HOHBI
Cl" mo 11/n Ty mpogODKUTETBHEE, UEM B pacTBOpax He coaepkammx HoHsl HCOs™
, Ipu4yeM 4yeM Bblie KoHueHTpaus HoHoB HCOs™, Tem G6ombie Tpas.

Ha ocHOBaHMM NpOBEAEHHBIX HCCICIOBAHUN YCTAHOBJIEHO, YTO JCHCTBUE
BOMHEIX PacTBOPOB, copepsxamux noHel SO4%, Cl-, CO3* (HCO3), Ha mpouecchl
ruapaTooOpa3oBaHvMs B IIEMEHTHOM KaMHE O€ToHa HMHUIMUPYET  €ro
aJlanTallMOHHBIE BO3MOKHOCTH, 3()()EKTUBHOCTH KOTOPHIX CBSI3aHA B OCHOBHOM C
KOHIICHTPAIIMEN U COOTHOILIEHHEM YKa3aHHBIX AHUOHOB BO BHEIIHEW Cpe/Ie.

B napaepase 3.5. paccMOTpeHbl BO3MOKHOCTH MCIOIB30BAHMS IITYHTUTOBBIX
CTPOUTEIBHBIX MAaTEPUATIOB — JJIsl MOJTYyUYEHUS KOMITIO3UIIMOHHBIX MAaTE€pPUAJIOB JJIs
3aIMThI OT 3JICKTPOMArHUTHBIX u3nydeHuit (IMU). 11 cpaBHUTEIILHOTO aHAIN3a
BO3MOKHOCTH HCIOJIb30BaHUsl IIyHruta Kuun-AnalcKoro MeECTOpPOXKIEHUS U
nopTiananemMenTa KOKHO-KbIPTbI3CKOI0 KOMOMHATa CTPOUTENILHBIX MAaTepUalIOB
JUISL CO3JJaHMS] KOMITO3ULIMOHHOTO SKPAHUPYIOIIETO Marepuaiia oT OMU, npusenem
B OJHOM TaOJMIlE HEKOTOPhIE SHEPreTHYECKUE, MEXaHWYECKHE U YaCTOTHBICHX
XapakTepucTuku(Tada.12).0cHOBbIBAICh Ha  TO, 4YTO TpU  [apaMmeTpa
— Eg Emu Ey(Em -ynenbHble BemrmunHbl 3Hepruu atomusanuu(E,) , oTHeCeHHOU K
eAMHMIIE Macchl (MaccoBas) WM K eauHuue oObema E, (oObemHas), KoTOpbie
UCIIOJIB3YIOTCSL I YCTAHOBJICHUS KOPPEJSIMOHHBIX 3aBUCUMOCTEH (PU3UKO-
XUMHUYECKUX CBOMCTB MHUHEPAJIOB M JAPYIMX BEUIECTB OT SHEPIHMU MEKATOMHOIO
B3aUMOJCHUCTBU.

(Tpas), yemy

Tabnuna 12.9HepreTuyeckue U 4aCTOTHBIE XapaKTEPUCTUKH TpaduTa, IyHTUTA
U TIOPTJIaHIIEMEHTA
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DHeprus Y nenbHas YnenvHas | IImotHocTs | HacToTa
aTOMHU3AIlMH | MaccoBas oObeMHasT | BellecTBa Vi,
DHEpTrus DHEpTrusi P, TI'g
BemtectBo Ea, aTOMMU3AIMU | aTOMHU3AUHU r/cm3
k J[>x/Monb Em, Ey,
kJIx/T kJx/cm3
I'padur 718,6 59,8 136 2,27 23,2
ynrur 700 58,3 114 1,95 23,7
ITopTnana 297,9 25,7 69 2,69 14
LIEMEHT




Tak kak, suepeuss amomuzayuu(E,) - >HI0’HEepreTndeckuii 3pdext npespanieHus
OJTHOTO ~ MOJSI  TPOCTOTO  BEIIECTBA B  COCTOSHUE  CBOOOJHBIX, HE
B3aMMOJICUCTBYIOIIMX  JAPYyr C  JPyroM aroMoB, T.e. FE, oOTpaxaer
MIPOYHOCTH CBSI3EH MEXK]Ty aTOMaMHM B IPOCTOM BEIIECTBE U, B HEKOTOPHIX CIydasXx,
IPsIMO COTIOCTaBUMa C DHEPTUEH 3TUX CBSA3EH.A IPOYHOCTH CBSI3EH MEXKIYy aTOMaMU
B TBEPJIbIX TeNAX (KpUCTAIIAX) MOXKHO OLICHUTh TEPMOJIMHAMUYECKH IO TEIJIOBOMY
abdexTy mporecca paspbiBa ITUX CBs3ell — dHeprueil arommzanuu (FE,,
k/[x/Monp).Pacder »Heprum aromu3anuM KpuCTaUTa(BEIIECTBA) COCTOWT B
CYMMHPOBAHHMH CTaHJAPTHOM SHTAJBIINU €ro 00pa30BaHUs U TEIIOT 00Pa30BaAHMS
COCTaBJISIFOILINX aTOMOB.

Ilepexon ot E, K yIeIbHON MAaccOBOM 3HEpruu atomusauuu Em n ynenpHOR
00BEMHON PHEPTUU aTOMHU3alUU Ey OCyIIeCTBIsSETCS MOCPEICTBOM CIEAYIOIINX

dbopmyit:

Enm=EJM, xlx/r u Ev = EJ/V, xIx/cM®.

B stux dopmynax M — MosibHasi Macca CO€IMHEHHUs], T/MOJb; V — €ro MOJIbHBIN
o0veM, cMm3/Monb, ompenensiembit o dopmyine V=M/p, rne p — MIOTHOCTH

BEIeCTBa, I/cM°.

Otcroma clenyloT YKa3aHHbIE pa3sMepHOCTH Enu Ey M cooTHolleHHe Mexmy
HuMu:Ey = Enp.

Hanpumep,nns xBapua Si0; E, = 1861,4 x/[>x/monb, M = 60,1 r/mMmons u p = 2,65
r/cM®. Torga cornacHo pacueram Ep = 31,0 xJx/r u E, = 82,2 xJIx/cm3.

N3 Tabmuiel 12BUAHO, YTO SHEPIETHYECKHUE W YACTOTHBIC XapaKTEPUCTHKU
myHruta W rpadura Onmsku. Ho mnockonbky rpadur oOnamaer croucTou
CTPYKTYPOH U CITAOBIMU MOJIEKYJISIPHBIMH CBSI3SIMH MEKTY CJIOSIMHU, TOOHSBIISETCS
«IPO3pavYHBIMY TS M3TYUSHUH TT0 MEXKCIIOEBBIM HampasieHusM. Ho, eciu rpadut
IpPeccoBaTh TO €r0 MOKHO HMCIOJB3aTh B KA4eCTBE 3aMEIJIUTENsT HEHTPOHHOTO
U3Iy4eHHUs] B SACPHBIX CTaHIMAX.Tak Kak  IIYHTUT, NPEICTaBIsAeT COOOU
Xa0THUYECKYI0, OECTHOpSIOUHYI0 CETKY THOPHIHBIX KOBAJICHTHBIX Sp*-CBS3EH
aTOMOB YTJIepojia, TO OH SABJISIETCS 0O0Jiee COBEPIICHHBIM MAaTE€PUAJIOM M XOPOIIIO
BBITIOJIHAET 3allUTHBIC, T.€. dKpaHupyromue QyHkiuu. M3 tabmuns 12 Takke
BUJIHO, YTO IUIOTHOCTH IIEMEHTa OOJBIIE YeM IUIOTHOCTh IIYHTUTA U TOITOMY
MIPUCO3AAHUH SKPAHUPYIOMINX KOMITIO3UTHBIX MaTEPUAIOB U3 CMECEH ITUX BEIIECTB
HY)KHO YYHTBIBATh ONITUMAJIBHBIC UX KOHIIEHTPAIIUH.

[Tpu KCTIOBE30BaHMM IITYHTHUTA, CTETIEHb SKPAaHUPOBAHUS JICKTPOMArHUTHBIX
U3IIyYeHUM  OMpeAensercss ero JJIEeKTPONpoBOAHOCThIO. B tabmuue 13.
MIPE/ICTABIICHBI 3HAYCHHS KOA(D(OUIIMEHTOB SKPaHUPOBAHMS JJICKTPOMArHUTHBIX
usnydyennif(OMN).

Tabnmuma 13. 3HaueHus KodPPUIMEHTOB 3KpaHupoBaHus (N) pa3IMIHBIMU
KOMIO3UTHBIMU MaTepranamu (ToauuHa cios 15 mm). HactotaOMU 460 MI'11.
No HaunmeHnoBanue cmecu Haznauenue N,pasbl

1 beronnas CMECh c | [TokpeiTHe IS 279-34,1
IITYHTUTOBBIM HAIIOJHUTENIEM | TI0JIa
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https://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D0%BE%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://www.alfapol.ru/katalog_produkcii/specialnie_pokritiya_dlya_zaschiti_ot_elektro_magnitnih_poley__i_izlucheniy/1/
http://www.alfapol.ru/katalog_produkcii/specialnie_pokritiya_dlya_zaschiti_ot_elektro_magnitnih_poley__i_izlucheniy/1/

2 Cmech I IITYKaTtypbl C | CMECh 26,5 - 28,5
IITYHTUTOBBIM ITOPOIIIKOM IITYKaTypHas
3 PacTBOpHas cMech rurca s mona 13-1,7

Tabnuna 14.ITapamMeTpsl IIYHTUTO HAMOJIHEHHBIX KOMIIO3MIIMOHHBIX MaTEPHAIOB
(tommumua cios 15 mm).Yactora 16 kI'm;460 MI'm; 1.1 I'T'1.

DneKkTpoPU3HIECKUE MapaMETPhI
Jusnexktpudeckast | DIEKTPONpoBo- | KOAPGUIIUEHT
Hanonuutens IPOHHUIIAEMOCTh | TUMOCTh SKpaHUPOBAHMUS,
0x10-3, Cm/Mm N pa3bl
Hlynrur Kwun- | 13.7/11.2/ 10.3 | 5,8/26,3/32,2 0,53/29,3/35,2
Anaiickoro
MECTOPOKACHHUSI

N3 tabnumpl 13 BUAHO, YTO  BBICOKHM KOI(PPHUIMEHT SKpaHUPOBAHUS
AIIEKTPOMATHUTHBIX W3IyYEeHUH WMEIOT TOJBKO KOMIIO3MIIMOHHBIE MaTepHaslbl Ha
OCHOBE IIYHIUTOBOro coctana (0Opa3ubl Ne 1 u 2). MccrnenoBaHusaMu yCTaHOBIIEHO,
910 3¢ (EKTUBHOCTh 3KPAHUPOBAHMUS 3aBUCUT OT TOJNIIMHBI CJOS MaTepHaa.
Koadduiment skpaHupoBaHus UMEET BBIPAKEHHYIO YaCTOTHYIO 3aBHCHMOCTH: C
YBEJIMUEHUEM YacTOThI 3HaUeHUs kodpduiinenta Bo3pactator(tabnuna 14) Tak, nmo
HAIIUM JAHHBIM, TIPU 33JJaHHOM TOJIMHE 00pa3iia MpH yBeJMueHUH 9acToThl OMII
c 16 xI'y mo 1.1I'T1 3Hauenus kosrdduimenTa s3xpaHrupoBanus yBeauuuiack ot 0,53
1o 35,2 paza.

B napacpage 3.6. mpoBeneH (pakTalbHBIA aHAIN3 KOMITO3UIIMOHHOTO
Mmatepuana.Haubonee XapaKTEPHBIM MOP(OIOTHUECKIUM NaTTEPHOM
B3aMMOJICUCTBUS IIIYHTUTa B KOMIIO3UTHBIX CUCTEMAaXx SIBJISIOTCS (PpaKTabl.

B pamkax ¢pakTanpbHOTO aHanm3a OMPEACIIUTh TEOPETUYECKYIO BEINYHHY
OTHOCHUTEJILHOU 10JIM MEK(Da3HBIX KOHTAKTHBIX 001aCTEN(Pyg) MOMKHO CIEAYIOLUM
obOpazom|[2]:

ou=drD o, (6)
rae dp- ¢pakTampHas pa3MEpHOCTh MOBEPXHOCTH YACTHI] HATIOTHUTEIIS, OH -
oObemHast mgois HamonHuTens. Kak u3BecTHO, ¢pakTalbHas pa3MEepHOCTh
KOMITO3UIIMOHHOTO MaTepHalia TOKa3bIBAET, YTO KaK HU3KOPAa3MEPHBIC YACTUIIBI
HAIOJIHUTEIISL 3aIOJHACT 3aHUMAaeMOEe MM MPOCTPAHCTBO B Kommo3ute. OHAKO,
HY’)KHO OTMETUTb, 4TO (PpakTayibHasi pPa3MEPHOCTh KOMITO3UTA HE OIMHKCHIBAET €T0
dbopmy.

Bennunny dy, MOKHO ONIPEIEITUTh C MTOMOIIBIO CIISTYFOIIETO
COOTHOWEHU: Sy =— O | (7)
Pu D,

rae Sy - yAelbHas MOBEPXHOCTh HAHOYACTHUIl HamoaHutensd, D— ux guamerp pi—
IUIOTHOCTh HHU3KOPAa3MEPHBIX YaCTHUI[ HAIMOJHUTENS, ONpeaesieMasl CIeAyIOIuM
obpazom:

pr=0,188 D}/3 (8)
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N3 ypaBHenuit (6)-(8) ciemyer, 4YTO BETMYUHA (g ONPENEIAETCS TOJBKO
pazMepoM(AuaMETPOM ) HACTHIL] HATIOJTHUTEIS.

OO0BeMHOE COACPIKAHNC HaCTHULl HAITIOJTHUTCIIA OIIPCACIISACTCA COTTIACHO (i)OpMYJ'IC:

or=2e )
P
Trac WH- MAaCCOBOC coz:epxcaHI/Ie HaI10JIHUTCIIA, PH' IINIOTHOCTh 4YaCTHILL
HAIOJIHUTEIISA, ONPEIENsieMasl COMVIACHO YPaBHEHUIO (3), DU YCIOBHHU:  Parp =PHU
Darp = Dy, IJ€ Parp, Darp - COOTBETCTBEHHO IUIOTHOCTH U IMAMETp arperara

YaCTHI] HATTOJTHUTES.
B pamkax MexaHuku CIUIOIIHBIX cpen  koadduuuent I[lyacconar  mns
JUCIIEPCHO-HAIIOJIHEHHBIX ~ KOMITO3UTOB BhIpaXkaeTcs (popmMyIioi:
1 0wyl , (10)
VooV, Vv,
rae v,y U Vy-kKoabdumments [lyaccona kommnosura (1), HalOJIHUTENS
(1) ¥ KOMIO3UTHOM MaTpUIBl ( /y), COOTBETCTBEHHO.
Torna gpakranbHas pa3MepHOCTh CTPYKTYPBl  Of MOXET OBITh Onpe/iesicHa
COIJIACHO YPaBHEHUIO!
di= (d-1) (1+v), (11)
rae d - Tomosiornyeckasi pa3MepHOCTH (B HameM ciydae d=3). [Tociie mocTaHOBKH
3HaueHust v u3 ¢popmyinsl (10) B (11) momyunm:

Uy * Iy
oy +9y + 95 (1 — @y )

df = (d—-1)(1+ (12)

31€Ch, (P, -00BEMHAsI J0JISI KOMIIO3UTHON MaTtpulibi(tieMenTta). U3 gpopmynsr (12)
BUJTHO, YTO (PpakTasibHas Pa3MEPHOCTh KOMIIO3UITMOHHOTO MaTepuaia MpUHUMAET
3HaYeHHE MEXIy 2 U 3, HO BCErja MEHbIIe TOMOJIOTHYecKoi pa3smepHocTh. [Ipu
aToM, ueMm Ooibie kod(pduiuentsl [lyaccoHa HAMOTHUTENS U MATPHUIBI, TEM
Oonbiie (pakTanbHas pa3MEpPHOCTh KOMITO3UIIMOHHOTO Marepuaia: (ppakTaibHas
pa3MEepHOCTh IIEMEHTHO-0apUTOBOTO KOMITO3UIIMOHHOTO MaTepuaia, BEIYUCICHHON
o ¢hopmyie 14), npencrasieHsl B Tadbsuie 14.

Tabnumna 14®paxTanbHas pa3MepHOCTh [IEMEHTHO-0aPUTOBOTO KOMITO3UIIMOHHOTO
MaTepuaia

No. | ComepxaHne KOMIIOHEHTOB B KOMITO3UIIUOHHOM | DpakTanbHas
n/n | marepuana B % u kodhdurments [Tyaccona pa3MEpPHOCTh
[HemeHT Cpennee bapurt Cpeneee
3HAYCHUE 3HAYCHUE
koadpurmenTa KodpurmeHT
IlyaccoHa IlyaccoHa
0eToHa Oaputa
1. 60 40 2,267
2. 40 0,25 60 0,28 2,220
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3. ]20 | | 80 | 2,187 |

[Toy4yenHsle 3HaueHUs (PPAKTAIBHON Pa3MEPHOCTH IIEMEHTHO-O0apUTOBOTO
KOMITO3UIIMOHHOTO MaTepuaya, MpeacTaBlieHHble B Tabnuie 14 kadecTBEHHO
corjacyercs ¢ JIMTepaTypHbIMU JIaHHbIMU. TakuM 00pa3oM pacueTHas hopmysia ass
ompeneneHuss  (QpakTalbHOW  pPa3MEpPHOCTH  KOMITO3UIIMOHHOTO  Marepuana
MO3BOJIACT OMPEICIUTh 3HAYCHHs (hpaKkTaIbHONH Pa3MEPHOCTH KOMITO3UIIMOHHOTO
Martepuana .

YerBepTas riaBa MNOCBSIIEHA CO3JaHUI0 KOMIIO3WLIMOHHOIO MaTepHajia U3
MECTHBIX TPUPOJIHBIX PECYPCOB JJISl 3AIIUTHI OT PAAUAIIMOHHBIX U3TYYEHUM.

Ha teppuropun KP 3aperectpupoBanno 6onee 40 00bekT0OB Oaputa 60bIas
4acTh KOTOPBIX, ObLIa BBISIBJICHA MOMYTHO MPHU MPOBEACHUH MTOUCKOBO-ChEMOYHBIX
paboT napyroro ueneBoro HaszHadeHus. M3 Hux 15 00bekTOB Kak HauOosee
MEPCIEKTUBHBIX TIOKAa3aHHBIX HA perucTpanvoHHor kapte. Tpu oObekTa
pacnosioxkeHnsl B Uylickoit obnactu, neBath B Hapbiackoit obmactu, 1Ba 00beKTa B
Omickoit o6acT 1 oauH 00BEKT B baTkeHckoi 061acTu.

Ha rore Keiprei3cTana mnpakTUYecKOe 3HAUYEHHE HMMEIOT TPU OOBEKTa:
MectopoxaeHne «ben-Opyk», «Kapaxsirau» u «Tee-Moron». Ha Ttepputopun
Omickoit obsactu, Mexay ropogamu HookaT n Apaan, pacnonoxeH MmaccuB «Tee-
Moton». Ilo neBomy Oepery peku fArtanb, B maccuBe «Tee-MoroH» HaxoauTcs
camas riryookas nemepa Keipreizcrana —dIponacte @epcmanay, rimyonHon 219 m.
" JUIMHOHU cBbIIIe 4580 M.

CoctaB »neMeHTOB-puMeceid B OapuTe, HamMu ObUT ONpEIesieH Ha
cnekrpoporomerpe CP-46 Kagamkailckoro cyppMsHOro KoMOuHata. Jlns
OTIIeJICHUSI CYyIb(MUTHON YacTH OT OapUTOBOM, Ipoba moMenanach B KBapIEBbII
TUTENb ¢ AoOaBieHrneM 1apckoil Bonku. [locie gunbrpoBanus cynbpuTHas dyacTb
nepexoauia B pacTBop, a 6aput B ocagok. HaBecka OGapurta crutaBisiiach ¢ CoJI0N
(cootHomenne 1:6) mpu Temmeparype 900 °C. Cmmas  oxnaxpancs u
BBINIEJIAYUBAJICS TUCTUIUTMPOBAHHON Bo/0OM. [lomyyeHHbIe JaHHBIE TIPEICTABIICHBI
B Tabymie4. 1..

Tabnuna 4.1.Pe3ynbrarhl CHEKTPAIHbHOTO U MUKPOIPUMECHOTO aHalIn3a COCTaBa
O0aputoBTee-MorHCKOr0 MecTOpoXKaeHus (Macc%)

Ne,ii/m XUMHUYECKHE IJIeMEHTHI, IIpouenTHoe [Ipumeuanue
COeTHHEHHUSI cojiep:KaHHe

1 Keneso(Fe) 0.4

2 305010 (AU) — CJICIBI

3 Amromununii(Al) 0,02

4 Mens (Cu) 0.02

5 Ceumen (Pb) |- CJIeIbI

6 Marnwuii (MQ) 0.23

Il Maprasnern(Mn) 0.03

8 BaSO4 56.19

9 CaCO3 7.43




10 SO3 9.65
11 Fe203 3.66
12 g | e CIIENIBI
B KadyeCTBE pauaIiMOHHO-3aIUTHOTO Marepuaa HCIIOJIE30BAIN

BBICOKOAUCIICPCHBIC ITOPOIITKHN 6apHTa.

Tabmuua 12. Hekoropble (U3MKO-XUMHUYECKHE MapMETphl OapUTOBOIO
MOPOIIIKA.

Ne | HammenoBanue Hopwma 1o ctangapty
1 | BHeunuii Bug ToHKOIUCTIEpCHBIN
MOPOIITOK YEPHOTO 11BETA
2 | Maccosas nons noreps npu 100 °C, % 2,4
3 | 3oibHOCTB, % 75
4 | HacwImHAas TUIOTHOCTB, T/CM® 8,4
5 | pH BomgHoro pactBopa ¢ KoHIEeHTpamueir mo | 5,0-6,5
20%

JIJisi PUTOTOBJICHUS HAMOJHUTENS HCHOJIB30BAIA TOPOIIOK, WMEIOIIHMA
CIICAYIOIIMIA TpaHyIOMeTprUYecKuid coctaB(Ta0sr.13):
Tabnuna 13. I'panynomerpudeckuii coctaB 0apuTOBOTO MOPOIIKA

Pa3mep vactuu, Mkm Conepxkanue, rp.
Memnee 50 10,6
50-100 20,0
100-200 25,0
200-315 25,0
315-600 20,0

['panynomMeTpuyeckuii cocTaB OMpPEaeIUId C TTOMOIIbIO CUTOBOIO METO/IA.
VYnaenbHass TJIOTHOCTH TOpollika Obuta paBHa 8,4 T1/cM3, a OTHOUIEHUE
MaKCUMaJbHOTO pa3Mepa 4YacTUIl K MHUHUMAJIbHOMY pa3Mepy COCTaBJISIIO
600:1.Y genpHas MIOTHOCTh MOJYYEHHOTO PAJMO3alIUTHOIO MaTeprasa paBHsIach
5,5 r/em3.

[Ipy  mpoBemeHMHM  WCCIECNOBAaHUS  MOTJIOMIAIONIEH  CIOCOOHOCTH
paayalMOHHO-3aIIUTHOTO KOMIIO3UTa C HAIOJHUTEIEM K3 O0apUTOBOTO MOPOIIKA
MOJTyY€HbI SKCIIEPUMEHTAIbHBIC TAHHBIE 3aBUCUMOCTH 0CJIa0JIeHUs] UHTCHCUBHOCTHU
paauallMOHHOTO UW3JIYYEHUsS OT TOJIMHBI KOMIIO3UIIMOHHOTO MaTepHaa.
CpaBHUTENBHBIN aHANW3 TOJYYCHHBIX JaHHBIX I 4acTull 0apuToBoro(50-
600MKM) HanmoHUTENS ¢ MaccoBor KoHieHTpanuen 20,40 u 60 % mnokazanu, 4yTo
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AKCIIEPUMEHTAJIbHBIC PE3yJabTaThl OcCla0iieHus O6eTa W raMMa H3JIy4YeHUs Mpu
YBEIMYEHUHU TOJIIIMHBI OapUTOBOTO KOMIIO3UTA €ro paJvallMOHHO-3allUTHAS
CIIOCOOHOCTh, ~MOJU(MUIUPOBAHHOTO  MUKPOCKONUYECKUMU  HAMOIHUTEIISAMHU
OapuTa, Bo3pacTajia, YTO OOBSICHSIETCS POCTOM YHCJIAa PACCEHBAIOLIUX ILIEHTPOB.
MakcuManbHOE 3HAYEHUE YBEJIMUYECHUSI KPATHOCTHU OcJia0jeHus OeTa U3TydeHUs B
X0J1€ MPOBEJICHHOT0 SKCIIEPUMEHTA Ha TOJIIIHUHE 3allIUTHOTO CJI0s KoMmno3uTa 2.0cMm
COCTaBWJIO TMPUMEPHO 2 pa3a, a B cliydac TOJIIUHBI KOMIIO3UTAa 5 CM CTENEHb
ocyiabneHust 0eTa U3TyYeHUsl COCTABUIIO MakcHuMaibHOe 3HaYeHue, 1..100%. B To
K€ BpeMs raMMa U3J1y4eHus NPy TONIIMHE KOMIIO3UTa 2 cM norjomaercs B 1,3 pasa,
a TpU TOJIIMHE KOMIIO3UTAa S5 CM paguallMOHHBIE W3IYYEHUS! MOJHOCTHIO
MOTJIOIIAIOTCS.

[Tomy4yeHHble AKCIIEpUMEHTaIbHbIE AaHHbIE (Ta0d. 14) mo3BOJIAIOT cAenarh
BBIBO/I, YTO MCIIOJIH30BaHUE KOMITO3UIIMOHHOTO MaTeprasia ¢ MOAUMDUITUPYIOITUMU
OApUTOBBIMU HATOJHUTEISAMHU JJIS 3allATBI OT TaMMa- W OeTa W3IydeHui
3HAYUTEJIHLHO TOBBIMAET (PPEKTUBHOCTH 3aIIUTHI MO CPABHEHHUIO C OETOHHBIM
aHaJIOTOM.

Ta6J'II/II_Ia 14P€3an>TaTBI CTCIICHH IIOIJIOMICHUA PpPaJHallUMOHHOI'O H3JIYUCHHUA B
6apI/ITOBOM KOMIIO3HUTC

No | Tommu | Bunser [IpenensHo- | MomHOCTE | MOIIHOCTB
Ha pagualMOHHO | JOMYCTUMAasl | STAJJOHHOTO | M3JIyYEHHUS TOCIIe
0apuTO | ro U3JIy4eHHUs | HOpMA, UCTOYHUKA | IPOXOXKIACHUS
BOU MK3B/4 U3NTy4yeHusi, | OapuTOBOM
KOMII03 MK3B/4 KOMIIO3UTA,
WIUH, MK3B/4
cM

1. bera 0,3 10,8 54
2 U3JIYyYEHUS

I'amMma 0,2 0,80 0,6
U3JTyYCHUS

2. bera 0,3 10,8 0

3) U3ITyYCHUS
I'amma 0,2 0,80 0
U3JIyYEHUS

Takum oOpazom, pa3paboTaHbl M HCCICIOBAHBI PAJAHAIIMOHHO-3AIIUTHBIC
KOMITO3UIIMOHHBIC MaTEPHaIbl HECKOJIBKHUX COCTaBOB. M3mepeHus koadpuimeHTon
ocIIa0JICHHsI TTIOTOKA paJualliy MoKa3aiu yBelanueHne kodhduimerTa ociadaeHus
paguanuu? u Oojiee pa3a B 3aBUCMMOCTH OT KOHIIEHTPAIIUH TIOPOIIKOB OapHTa H
TOJIIIIMHBI KOMITO3HTA.

OO01mue BLIBOJBI
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1.BnepBble  1NOKa3aHa  BO3MOXKHOCTb  HCIIOJIb30BaHHSA  OTEYECTBEHHOIO
MUHEPAIbHOTO COEIMHEHUS] — IIyHTHTa JMJIS CO3JaHHS KOMIIO3MIIMOHHOTO
MaTepHuaa Jisl dKpaHUPOBaHMS 3JCKTPOMAarHUTHBIX u3nydeHuii[93]. Ha ocHoBe
HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUN U YHCIIEHHOTO MOJICIMPOBAHUS TOKA3aHO, UTO
neMentHoe coeippbe OcOO FOxHO-KbIprei3ckoro KomMOMHAaTa CTPOUTEIBHBIX
matepuanioB(FOKCM) wu mynrura Kuuu-Amnaiickoro MeCTOpOXKICHHS MO3BOJISET
NOJIYyYUTh APGEKTUBHBIM KOMIO3UIMOHHBIM MaTepuan Hjis HKpPaHUPOBAHUS
AIIEKTPOMATHUTHBIX U3ITyYECHHI.

2./3ydueH  XMMHYECKHH COCTaB OCHOBHBIX KOMIIOHEHTOB  IIEMEHTHOTO
CBIPBSI(OKCHIHBIX MAaTEPUAIIOB), HCIIOIB3yeMbIe iis oiydeHus neMenTa B KOKCM,
LIyHTHUTA Kuun-Anaiickoro " Oaputa Tee-MoroHckoro
MECTOPOXKACHUI. Y CTAHOBIIEHO, YTO JUISL  CO3JIaHHUs KOMITO3UIIHOHHOTO
Matepuanana ocHoBe nemeHta FOKCMu mynrura Kuun-Amnaiickoro uinm 6apura
Tee-MOIOHCKOTO ~ MECTOPOXKIECHUNH  HEOOXOAMMO  YUWUTHIBAaTh  BIUSHUS
IpaHyJIOMETPUYECKOTO COCTaBa MOPOILIKOB IIEMEHTAa W ILIYHIUTa Win Oapura.
[TokxazaHo, 4TO 3aIUTHBIN 3((HEKT MaTEepUaIoB OT pagUallMOHHBIX U3ITy4eHUN (MIn
OMMU) nocturaercss B COOTHOLIEHUAX HAIOJHUTENEH - 2:1, T.e. KOrja OTHOLIEHUE
JaMeTpa MOPOIIKOB KPYIHOM (ppakiyuy kK Haubosee MeaKou (ppakuuu, COCTaBIsIeT
2:1. Hanpuwmep, ecnu nuametp udactuil 6aputa Oynetr 50 MM, To 3ddexTuBHOE
otHomieHue Oyner konebdarbes oT 10:1 mo 30:1. Ecnu B kauecTBe HaINOIHUTENS
UCIIONB30BaTh OapUTHIMMOPOIIOK AuamMeTpamMu 50 MUKPOH, TO IJIsl MOJIyYeHUs
3amUTHOrO Matepuana or PU(OMMU), namamerpsl YacTul] MaTpHUIBI(IIEMEHTA)
noikHbel Konebatbest oT 500 go 1500 mukpomerpoB. To ecTh, s MOTyYEHUS
KOMMO3UTHBIX 3almuTHbIX oT PU(DMMUM) matepuanioB HeoOXoAuMoO Hapsay ¢
UCIIOJIb30BaHUEM  OapUTOBOTO(IIYHTMTOBOIO)  HAIMOJHUTENA,  HEOOXOJUMO
ONTUMM3UPOBATh BEJIUYHMHBI OTHOILLIECHUS JAUAMETPOB KPYIHBIX YACTUIl U MEIKHUX
bpaxiuii MaTpuIbl 1 6apUTOBOTrO(IIIYHIMTOBOT'O) HAITOJIHUTESL.

3. YCTaHOBJIEHO, YTO NPH TEPMUYECKON 00pabOTKE KOMIIOHEHTOB I[EMEHTHOTO
CBIPbSI CYLLIECTBYIOT TPHU CIIEKTPbI, O0YCIOBIEHHBIE SHIOTEPMUUYECKON peakLueH,
MOKa3bIBAIOIIMECs  JWcCcOlMaMM  KapOoHaTa, cyibdara, ajglOMUHATA U
KpUCTaJUIOTHApaTa(KaJbLIUEBble, MarHueBble, AJIOMUHUEBBIE COCIMHEHUs), a
METOJl JAEepUBATOrpaMUecKoro aHaiau3a LEMEHTHOTO CbIpbsl IMOKAa3bIBET,
CYLIECTBOBAHHME YETHIPEX SK30TEPMHUECKHX MUKOB, CBSA3aHHBIE C 00pa30BaHHEM
HOBOTO KPHUCTAJUIMYECKOIO0 COCIUHEHHUS IyTEM MEPECTPOMKH KPUCTAITMYECKON
PELIETKU WA NIEPEXOJA0M MEJIKUX KPUCTAIUIOB B Oojiee kpynHble. OTcrofa caenan
BBIBOJI, TEMIIEpATypa BIUSET HAa CTENEHb MPOYHOCTH CBA3M KoMmmo3uTa. [lokazaHo,
C YBEJIMYEHUEM KOHIICHTPALIUU IIIYHTUTa U TeMneparypsl 00padoTku muxthl ¢ 200
°C u BbIie npoyHocTh KM Bo3pactaet.Takoe nmoBezeHue cBsizaHo, ¢ Tem, uro 200
OC sBnserca urorom sHAoTepMuueckoro sddexra u npu temneparype 200 °C
IPOUCXOJHUT pA3JIOKECHUE HAUMEHEE IPOYHBIX OPraHMYECKUX BEIIECTB C
BblIeTICHHEM JieTyunX KoMnoHeHToB CO,. OnTumManbHasi KOHLIEHTPALKs TOPOILIKOB
myHruta B KM cocrasiser 8-10 macc.u.

4. 9KcnepUMEHTaIbHOECH TEOPETHYECKOe OmpoOOBaHME IIyHTrUTa U OapuTa B
NOJIyYeHU U KOMITO3ULIHOHHOTO MaTepuaa,lnoka3aio MEPCIEKTUBHOCTD
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npuMeHeHus 1myHruta Kuuum-Amaiickoro wecrtopoxnaenus u Oaputa Tee-
MoOOHCKOro MecTpoKJIeHUsI B TexHoJAruu noiaydeHus: KM cooTBeTcTBEHHO AJis
HKpPaHUPOBAHUS 3JIEKTPOMArHUTHOTO U PaAUAllMOHHOTO U3JIy4YE€HUH.

5.Pazpaborana rexnomorus nosyaernss KM Ha ocHoBe niementa FOKCM u mryHruTa
u Oapurta. YcraHoBieHo, yto KM , moigy4yeHHBINH C HCIOJIb30BAHWEM IIIYHTHUTA
skpanupyer OMU Ha 90-98%, a KM coznanHo# Ha ocHOBe OapuTa MpH TOJIIUHE
J10 5 MM, IOJIHOCTBIO 3amumiaet ot PU.

6.Pa3paborana TexHoJorMyeckas perenTypa CO3JaHus MPUHIUIHAILHO HOBOTO
KOMITO3MIIMOHHOTO MaTepuana Ha OCHOBE LIYHTUTa W OapuTa, MO3BOJISIOIICE
00ecCeunT 3alIUTy TPAXKIAH OT JICKTPOMArHUTHBIX U PAIUAIIMOHHBIX U3TyUYCHHH B
JoMax, Ha pabounx MECTax, a TaK)Ke 3alIUTUTh CTPATETHUECKU BaKHBIE OOBEKTHI.
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PE3IOME

nucceprauuu  TypaydaeBoir Kbliabis AauMOeKOBHOI Ha TeMmy:
“HUccaenopanne W pa3padoTKa TEXHOJOTHHM IOJYYEeHUS] KOMIIO3UIIHOHHBIX
MAaTepHAJIOB JJIsl 3KPAHUPOBAHUA 3JJICKTPOMATHUTHBIX M PAJHANHOHHBIX
U3JIy4YeHH” HA COMCKAHME YYCHOI CTeNeHH KAHANAATA TEXHUYECKUX HAYK 110
cnenuajbHocTu 01.04.07 — «@u3nKa KOHJAEHCUPOBAHHOTO COCTOSIHUE)»
KioueBbie cJjioBa: KOMIO3WIMOHHBIM Marepuai, OapuT, ILIYHTHUT, IIEMEHT,
ANEKTPOMArHUTHOE U3IIyYEHUE, paaualus, SKpaHUPOBaHUE.

O0bekT uccaenoBanus: Vccienosanue 0aputa Too-MoIOHCKOro MECTOPOKIECHUE
u myHrura Knum —AnanicKoro MeCTOpOKICHHUS.

Hear wucciaegoBaHmsi: sBJISETCS pa3padOTKa, ONTHUMHU3AIMS UM HAy4YHOE
obocHOoBaHME A(PGHEKTUBHOCTU UCIOIH30BAHUSIOTEYECTBEHHBIX IIYHTUTOBBIX U
OApUTOBBIX CHIPHEBBIX PECYPCOB ISl CO3[aHUSA KOMITO3ULIMOHHBIX MAaTE€pPHAJIOB C
LEIbIOAKPAHUPOBAHUS AIEKTPOMATHUTHBIX U PAJIUALIMOHHBIX U3TyYEHUH.
Hayuynasi HOBU3Ha pabOThI 3aKJIIOUAETCS B CIICAYIOMIEM:

— BIIEpPBBIE H3YYeHBI MpoOieMbl Oe3omacHocTH OoT OMMUW u pannanmoHHBIX
U3IIy4€HHUI, PacCMOTPEB MHUHEPAIbHO-CHIPbEBBIE pecypchl tora KeIpreizcrana,
MOTEHUHUAJIBHO MPUTOJHBIE JI MPOW3BOACTBA KOMITO3MIIMOHHBIX MATEPHAJIOB,
UCIIOJIb3yeMbI€ ISl 3aUThl 0T OMU u paguanuii, myTemM 3aMeHbl CYIIECTBYOIINX
UMIIOPTHBIX CBHIPBEBBIX pecypcoB Ha ImyHruTa Kuuu-Amnaiickoro u Gapura Tee-
MOIOHCKOrO MECTOPOKIEHUM, a TAaKK€ BIUSHUS IPAaHOMETPUYECKOIO COCTaBa U
dpakTtanpHOTO pa3Mepa Ha CBOWCTBA KOMIIO3UTHOTO  MaTepuana s
SKpaHupoBaHus oT OMU;

- HCCIeAOBaHbl XMMHYECKHMM COCTaB OCHOBHBIX OKCHUIHBIX MaTEpHUAJIOB,
UCIIONIb3yeMble g TojiydeHust uementa HOxkHo-KbIpreizckoro komOuHaTa
CTPOUTEIBHBIX MAaTEpUaJIOB JJIsl UX UCIOJIb30BAaHUS B KauecTBE MaTpulibl U Kuuu-
Anaiickoro IIYHTUTa B KAueCTBE HAINOJHUTENS C IEJNbI0  CO3/IaHUs
KOMIIO3UIIMOHHOTO Marepualia JJis 3allUThl OT 3JEKTPOMATHUTHOTO W3JTYUYEHUS.—
Pa3paboTanbl KOTMYECTBEHHBIE KPUTECPUU(AUCTIEPCHOCTh, (PAKTATHHOCTh U JAP)
dbopMooOpa3oBaHus KoMIo3uTa Ha ocHOBe 1eMeHTa HOxHo-Ksipreizckoro
KOMOMHATa CTPOUTENbHBIX MaTepuaioB(ApaBaHCKUN IIEMEHTHBIM 3aBOJ) U
LIYHIUTA JJI SKpanupoBanus OMU;
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-CO3/laHa KOMIIbIOTEpHAs NporpaMMa pacyeTa TEXHOJOTUYECKUX MapaMeTpoB
[IEMEHTA. T[IO3BOJISIONINE YCTAHOBUTh MHHHUMAJIBHOE OOBEMHOE COJIepKaHUE
MaTpUIlBl M TE€M CaMbIM HAIOJHUTENS C YacTUIAMHM 3aJJaHHOTO pa3Mepa,
HEO0OXO0JIMMOE KOJIMYECTBEHHOE COOTHOIIEHUE JIJIs IOJYYEeHHUs] HOPMATHBHBIMU
AKPAHHUPYIOIKUMHU CBOMCTBAMH, a Takke OOBEMHOM COJICp)KaHUM M pa3Mepax
YaCTHII] HAIIOJTHUTEIIS,
- pa3paboTaH KOMIIO3UTHBIM MaTepHal Ha OCHOBE OTEUECTBEHHOTO OapHUTOBOTO
MuHepana Tee-MOIHCKOrO MECTOPOXKACHUS ISl 3alIUThl OT PaguallMOHHBIX
n3nmydennii. OnpenenenpiTexHonornn co3nanus KM ¢ ucnonb3oBanuemM Oapura,
COOTBETCTBYIOIIUCHOPMATUBHEIM TPEOOBAaHUSM 3aIUTHBIX TIOKa3aTeeH.
IlpakTHYecKasi IEHHOCTh M Pe3VJbTATHI BHEAPEHHUS

3HaueHUE MCCIICNOBAHUS Il HAYKU U MPAKTUKU 3aKJII0YAeTCsS B CO3/aHUU
HOBOT'O KOMIIO3UIIMOHHOTO MaTepuajga C UCIOJIb30BaHUEM OTEYECTBEHHBIX
MMHEPAJILHO-CHIPHEBBIX PECYPCOB JJIs dKpaHupoBaHus OMU u paamaliMOHHBIX
V3JIyYCHUH.

Typny6aeBa Xbuinpiz AnumOexkoBHanblH 01.04.07 — «koHjACHCaIWsJIaHTaH

bu3MKaHbIH abanuapbl» aJuCTUTH OOIOHYA TEXHHKA WJIMMJICPUHUH KaHIAUIATHI

OKYMYIITYYIYK [apa)kacblH W3JICHHUN alyy Y4yH “DIJIEKTPOMarHUTTUK KaHa

paguanvs HypJaHyyJapblHAH KOProody KOMIIO3ULMSIIBIK MaTepHalibl U3WII06

YKaHa UIITEM YbITYY» TEMAChIH/IA Ka3blIraH AUCCEPTALUSIIBIK UIIIMHUH
PE3IOMECH

YPYHTTYY cO316p: KOMNO3MUMSJIBIK MaTepuaj, 0apuUT, IIYHITWT, LEMEHT,

paauanus, 31eKTPOMATHUTTHK HYPAAHYY,DKPAHAAIITHIPYY

N3unneenyH odbekTucu: Teo-MoIoH xeprecuHaeru OapuTTH KaHa KU4u-AJai

YKEPreCUHJIETH IITYHTUTTH U3UJI00.

N3ni1060HYH MIMMUI KAHBLIBITBI

- OWPUHYY KOy YETTECH TAlIbLIBIN KEeIYY4y ChIphelopAyH opayHa Kuun — Anai

KCeHUHWH IIYHTUTHH >kaHa Tee-MOIOH KEHUHUH OapuTWUH TalJalaHsblIl,

ANEKTPOMArHUTTUK aHa paJualMsUIbIK HYpAAaHYyAaH CAaKTOOYY KOMIIO3UTTHUK

Marepuangapasl ubirapyyra TymTyk KeIprel3cTaHAbIH MUHEPAIIBIK  ChIPHE

peCcypCTapblH ManjaiaHyy KeUremiepy u3uiaeHIu.

- BJIEKTPOMATHUTTUK HYpJIaHyydaH KOProouy KOMIO3UIUSIIBIK MaTEPUAIIIbI Kac00

MakcaTtTa wMaTtpuma kKartapbl TymTyk- KeIprei3 Kypyaym — Marepuaigapbl

KOMOMHATBIHBIH IIEMEHTHH ajlyy/ia

KEPEKTEeTyYUy HeTU3TH OKCHUJT MaTepHaIapbIHbIH )KaHa HAMIOJIHUTENh KaTapbl Kuuun

—AJail IyHTUTUHUH XUMUSUTBIK COCTaBbI U3UJIJICH TN

- HOpMajapra »oon Oepe TypraH TOCyy KacueTTepu Oap, »H a3 KeJOMJYH

elueMIery OeJyKuYeslepAy KaMmMThiraH MaTPHUIIaHbl, IIEMEHTTUH TEXHOJIOTHSIIBIK

napaMeTpJEpUH ICENTOOUY, KOMIBIOTEPIUK MPOrpaMMa UILITEIIUIT YbIKTHI.

- Keprunuktyy Tee-MoroH KeHWHEH OapuT MHUHEPAIBIHBIH HETU3UH]IC

paguanusuibIK ~ HYpJaHyyAaH KOproody KOMIIO3UTTHK MaTepuail  HIITEN

YbITapbULIbl. BapuUTTH KOJJOHYYZa KOPrOHYY KOPCOTKYYY HOPMATUBIWK Tajamka
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Koo1n 6epe TypraH KOMIIO3UTTHK MaATCpruaigapabl KaCOOHYH TCXHOJIOTHUSACHI
AHBIKTAJIAbI.

I/I3I/I.]IIIOOHYH NMPpaKTUKAJIbLIK MAaaHUJYYJAYTY:

I/IBI/IJII[GQHYH MAaaHWJIYYJIYTY - WIMM JKaHa IPAKTUKA YYYH JBJICKTPOMAIMTTHK
»KaHa paauanus HypJAaHyyJapblHaH KOProouy XEPrujIMKTYY MUHEPATIABIK CBIPhEHY
HUIOTCTYY MCHCH JKaHbl KOMITO3UIHAJIBIK MAaTCPHUAJIAbI TY3YYOAO KaTar.

ABSTRACT
of Turdubaeva Zhyldyz Alimbekovna dissertation on:: ""Research and
development of technology for obtaining composite materials for shielding
electromagnetic and radiation emitting"* for the degree of candidate of
technical sciences by the specialty 01.04.07 - "*Condensed state physics™

Key words: composite material, barite, shungite, cement, electromagnetic radiation,
emitting, shielding.

The object of study: Study of the Barite Too-Moyunsky deposit and Shungite
Kichi-Alai field.

Research object: The purpose of the research is to develop, optimize and
scientifically substantiate the effectiveness of using domestic shungite and barite
raw materials for the creation of composite materials for the purpose of shielding
electromagnetic and radiation radiation.

Scientific novelty and theoretical significance of the research:

- for the first time, the problems of safety from EMR and radiation were studied,
having considered the mineral resources of the south of Kyrgyzstan, potentially
suitable for the production of composite materials used for protection against
electromagnetic radiation and , emitting, by replacing existing imported raw
materials with shungite Kichi-Alai and barite of the Tu-Moyun deposit

- the chemical composition of the main oxide materials used to produce cement of
the South Kyrgyz Combine of building materials for their use as a matrix and Kichi-
Alai schungite as a filler for the purpose of creating a composite material for
protection against electromagnetic radiation

- a computer program for calculating the technological parameters of cement was
created. allowing to establish the minimum volume content of the matrix and thus
the filler with particles of a given size, the required quantitative ratio for obtaining
regulatory shielding properties

- a composite material was developed on the basis of the domestic barite mineral of
the Tee-Moyun deposit for protection against radiation radiation. The technologies
for creating CM using barite are determined, corresponding to the regulatory
requirements of protective indicators

Practical significance of the study.The importance of research for science and
practice is to create a new composite material using domestic mineral and raw
materials for shielding EMR and radiation emitting.
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