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HOPMATUBTIK CUITEMEJIEP

Ocpbl muccepraiusi Ma3MYHBIHJIa KeJleCl HOPMATUBTIK KyKaTTapra clireMmesep
KacallJbl:

KO TP 005/2011. Kanrama Kayirmcizmiri Typansl (Kemen — omarbl
Komuccusaceiabig 2011 >xpurrbl 16 Tambizmarbl Ne769  miemnniMiMeH OEKITIITEH)
(18.10.2016 . >xarmait OOHBIHIIIA ©3TEPICTEP KOHE TOJIBIKTHIPYJIAPMEH ).

KP CT EN 13430-2007. Pecypc ynemaey. Kantama. Kaiitariama Matepuanibik
pecypcTap peTiH/e KOIIaHyFa KOMBIIAThIH TajlanTap.

KP CT 1406-2005. Kantama. Tan6anay 6enrinepi.

I'OCT 2226-88 (MCO 6590-1-83, NCO7023-83). Kara3 kantap. TexHUKAIbIK
mapTTap.

['OCT 8047-2001. Kara3 >xone kapToH. OpTalia canaHbl aHBIKTAY YIIiH CbIHaMa
aiy.

I'OCT 8828-89. Kara3-Heriz >koHe Kara3JaH jkacajgraH €Ki KabaTTel Cy
OTKI30elTIH KanTama. TeXHUKaJBIK IIapTTap.

I'OCT 9142-90. T'odpnenren xapToH KopanTapbl. JKallbl TEXHUKAIBIK
mapTrap.

I'OCT 9841-94. Kara3 »xone kapToH. CyFa TO3IMIUTIKTI aHBIKTAY 9JIICi.

I'OCT 12301-2006. KapToHHaH, Kara3[aH >KOHE apajiac MaTepuajap/iaH
YKacajFaH KopanTap. JKasmsl TeXHUKAJBIK IIIapTTap.

I'OCT 12303-80. KapronHaH, Kara3JgaH >KOHE apajlac MarepuajjapiaH
acairaH Oymainap. JKabl TeXHUKAIBIK [apTTap.

I'OCT 13479-82. KapToHHaH »acajraH *oHe apanac Oankamap. JKammbl
TEXHUKAJIBIK IIapTTap.

I'OCT 13502-86. CyceiManmbl eHIMIEpPre apHaJIFaH Kara3 TMaKeTTepi.
TexHUKAIBIK mapTTap.

I'OCT 13525.1-79. TanmbIKTHI KapThutail GadpukaTTap, Karas *oHe KapTOH.
Co3buly Ke31H/Ie CO3bLITY OEpIKTIT1 MEH CO3bLITYbIH aHBIKTAY JIICI.

I'OCT 13525.7-68. Kara3 >xoHe kapToH. blnFanra To3IMAUTIKTI aHBIKTAY SIICI.

I'OCT 17339-79. Y#i XuMHUACHIHBIH CYChIMaJbl TayapiiapblHa apHaJFaH
KUHAIMabl OyManap. TeXHUKaIBIK apTTap.

I'OCT 24370-80. Kara3z >xoHe apamac marepuangap mnakertepi. JKammbl
TEXHUKAJIBIK IIapTTap.

I'OCT 27840-93. Conemaemernep MeH OaHIepoJibJepre apHajFaH KarTama.
JKanmel TeXHUKAIIBIK IIapTTap.

I'OCT P 53361-2009. Kara3z >xoHe apajac MarepuajjapiaH KacajlraH
coMKkerep. JKaambl TeXHUKAJBIK IIapTTap.

I'OCT 7500-85 Kara3 »xoHe kapToH. TaaIbIK KYpaMbIH aHBIKTAY 9iCTepl.

DIN EN 13193:2019. Kopiiaran opTagarbl Kantama. TepMuHIEp MEH
aHbBIKTaMaJap.

ISO 21067-2:2015. Kantama. Ce3nik. 2 6enim. Kantama sxoHe KoplllaraH opTa
OOMBIHIIIA TEPMUHECP.



ISO 18601:2013. KanTtama xoHe KopmiaraH oprta. Kantama oHe KopluaraH
opTta canacsiHAarbl 1SO cTanmaapTTapbiH NaiigananyFa KOMbUIATHIH JKaJIIbl TaJlamnTap.

ISO 18602:2013. Kantama >xoHe KopmiaraH opTa. Kanray xyilenepin
OHTaWJIAHIBIPY.

ISO 18604:2013. Kanrama >xoHe KopiiaraH opTa. Matepuanmapabl KaiTa
naijanany.

ISO 18606:2013. KanTama >xoHe Kopiaran opta. OpraHUKaIbIK OHJICY.

UNE EN 13428:2005. Pecypcrapabl yHemaey. Kanrama. OHpuipicke >koHe
KypaMfa KOWBLIATBIH apHaubl Tajanrtap. KanramaHbel a3alTy apKbUIbl pecypcTapibl
yHEMIEy.

ISO 16106:2020. Kantama. KayinTi >KYKTepAiH KOIIKTIK Kamramachl. Y HiHI1
JKYKTepre apHaJfaH apajiblK Kantama xoHe yikeH Kantamanap. MCO 9001 konnany
YKOHIHJET1 HYCKAYJIbIK.

ISO 16495:2022. KayinTi )XyKTep/l TackiMaiaayfra apHairaH Kanrtama. CeiHay
aaicrepi.

ISO 17480:2015. Kantama. Kon sxetiMai quzaita. OHait army.

ISO 28219:2017. Kantama. ChI3BIKTBIK IITPUX-KOATIEH JKOHE €Ki eIeM/Il
TaHOaMapMeH OyibIMIapabl TaHOAIAY JKOHE TiKeJIeH TaHOanay.

ISO 3676:2012. Kantama. TonTeippuifaH KediK KanTaMachl >KOHE IKYK
oipaikrepi. XKyk O1pJiKTEepiHIH eaIeMIepi.

ISO 780:2015. Kanrama. Kenik karnrramacel. Kanrramamapas! eHIEY )KOHE CaKTay
YIIIH KOJITAaHBUIAThIH rpauKaibIK Oenruiep.

ISO/TR 16218:2013. Kanrama >xoHe KOpIIaraH opTa. XUMUSUIBIK KaJITbIHA
KEJITIpy IpoiecTepi.



AHBIKTAMAJIAP

Ocpl auccepTanusia Keueci TepMUHIEpre ColKec aHbIKTaMasap KOJJaHbLIIbL:

Kanrama - muki3aT meH AailblH ©HIMJII OpHAaJacThIpy, KOpFay, TachIMaiiay,
THEY JKOHE TYCIPY, )KETKI3Y kKoHE CaKTay YIIiH KOJJTaHBIIATHIH OHIM.

TyTHIHYIIBUTBIK KanTaMa - TYTHIHYIIbIFA CaThIIATBIH OHIMII caTyFa Hemece
OacTamnkpl KanTamara apHaJFaH Karrama.

KantamanbelH (TBIFBIHIAY KYpalJapblHBIH) TYpl - KamnTaMmaHbl (ThIFbIHIAY
KYpaJIbIHBIH) MaTepHall MEH KOHCTPYKLUS OOWBIHINIA allKbIHIAWTBIH KIKTEY O1pJIiri.

TunTik ynri - Oip TexHoJOrusra, OIp KYphUIBIMFA CoWKec Oipaei
MaTepuajiapaH KacallFaH oHe Oipael KayllcCi3aik TajanTapblHa jkayan OepeTiH
OIpTEeKTI OHIMJIep TOOBIHAH TaHAAJIFaH KalTaMaHbIH (THIFbIH/AY KYPAJIBbIHBIH) YITICI.

KemnikTik KanTtama - eHIM/I TackiMaiiay Ke31HIE OHbI 3aKbIMJAHYJaH KOpFay
MaKcaTblHJa CaKTayfa >KOHE TachbIMalJlayFa apHajFaH KoHe JepOec KeJik OIpiiriH
KYpaWThIH KanTama.

[TakerTey - OenriIEHTeH Karnaiiap/a KeTKi3y Ke31HA€e olapblH TYTACTbIFbIH,
CaKTaJIyblH KamMTaMachl3 €TETIH MOHE THUEY-TYCIpy »OoHE KoilMa >XYMBICTapbIH
MeXaHUKaJaHbIpyFa MYMKIHAIK O€peTiH 1pUICHIIPUIreH >XKYK OlpJiriHe >KyKTepi
KaJIBIIITACTBIPY KOHE OEKITY.

[lakerTey Kypanbl - KOJJAaHY HOTHXKECIHIE IMAKETTey KaMTaMmachl3 €TUIETIH
NAKETTIK KaJbIITACTHIPYIIbl JKOHE NAKETTIK OEKITylIl TEeXHUKAHbl KOCHaraH[a,
KYKTEpAl IpUICHAIPUITeH XKYK OIpJiriHe KadbIITACThIpyFa JKoHE OEKITyre apHaJFaH
KypaJl.

Kantamanel (ThIFBIHIAY KypajJapblH) TaHOamay -  TYTHIHYIIBUIAPBI
COMKECTEeHIIPY/ll, aKMapaTTaHAbIPyAbl KAMTAMAChl3 €Ty YIIIH KanTamara (ThIFbIHAAY
KypajjapblHa) >Ka3bUIaThIH Oe€Nriiep, jkaszyjap, HUKTOrpaMMaliap, CHUMBOJAAP
TYPIHIETI aKmapat xoHe (Hemece) itecrie Kykarrap (KO TP 005/2011).

ColikecTeHaipy - KanrtamaHbl (ThIFBIHAAY KypannapbiH) «Kanramanbig
Kaylrci3airi Typains» KeneH o/larbIHBIH TEXHUKAIBIK PETJIAMEHTIH KOJIIaHy cajlachlHa
KATKBI3Y KOHE KallTaMaHbIH (ThIFbIHJAY KYpaJJapbIHbIH) HAKThl CUIIaTTaMalapbIHbIH
OFaH TEXHUKAJBIK KyKarTamaza (OHBIH IMIHAE 11ecne KyKarTrapja) KamThUIFaH
JEPEKTEPre COMKECTITH aHbIKTAy PaciMi.

HaitpiHaymibl (eHAIpYIIl) - 63 aThIHAH KanTaMmaHbl (TBIFbIHAAY KypaslJapbiH)
OHJIIPY/I1 )koHE (HeMece) allHaJIbIMFa IIBIFAPYIbI )Ky3€ere achlpaThiH skoHe oHbIH KO TP
005/2011 kayinci3mik TajJanTapblHa COMKECTIT YIIIH ayanThl KEKe HEMECe 3aH[Ibl
TYJIFa.

Happikrarpl aiiHanbIM - Kantama (TBIFBIHAQY Kypalgapbl) dadbIHAAYIIBIIAH
TYTHIHYIIbIFA (TaiiiajnaHylibifa) OHbBI JalbIHAAY asKTaJFaHHAH KeiliH Karrama
(TBIFBIHJIAY KYPAJIaphl) OTETIH KanTaMa (ThIFbIHAAY KypaJlaphl) aybICy MPOIIECTEPI.

TexHuKanplK perjJaMeHT - TEXHUKAJBIK TajanTapAbl HE TiKenel (MbICalbl,
MeMekeTTiK CTaHAapTTapAbIH MIHJETTI TaJanTaphbl) HE CTaHIAPTKA CIITEME kKacay
apKbLJIbl HE CTAaHIAPTTHIH Ma3MYHBIH ©31HE KOCY apKbLIbl KAMTYBI MYMKIH.

¥HbpIM CTaHIAPThI - KOCIMOPBIH OEKITKEH JKOHE HETi31HEH OChI KACIMOpPbIHAA
KOJIIaHBUIAThIH CTaHAAPT.



buosinbipay - oTTEri apKbUIBI MUKPOOPTaHU3MIIEP/IIH 9CEpiHEH OpraHUKAIIBIK
KOCBUIBICTap IbIH KOMIPKBIIIKBLT T'a3bIHA, CyFa XKoHE OacKa dJIEMEHTTEP 1iH MUHEPaJIIbI
Ty3/apbiHa (MHUHEpAJJIaHy) JKOHE jkaHa OuoMaccara HeMece OTTerl OolMaraH Ke3Jie

KOMIPKBIIIKBUT Ta3blHA, METaHFa, MHUHEpaIAbl Ty3Japra >KOHE aHa Omomaccara
alHaIYBbl.
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BEJITTVIEYJIEP MEH KBICKAPTYJIAP

— Kazakcran PecryOnukacsr

— Kazakcran PecnyOIMKaChIHBIH FBIIBIM KOHE KOFaphI O11IM
MUHHCTPJIITTHIH FBUIBIM JKOHE KOFaphl OLJ1IM CajachIHIaFbl
camaHbl KAMTaMachl3 €Ty KOMUTETI

— arpOOHEPKICINTIK KelIeH

— JIYHHEXY3UTiK cay/ia YHBIMBI

— Kenen onarel

— Eyponansik Onak

— KenieH o/1aFbIHBIH TEXHUKAJIBIK PETJIAMEHTI

— ChIHAY OpTAJIBIFBI

— Kazakcran PecryOnukachIiHBIH CTaHIAPThHI

— MEMJIEKET apajblK CTaHIapT

— Peceit denepanusacbiHbIH MeMIIEKETTIK CTaHIapThI

— benapych PecryOnukachIiHbIH CTaHIaPThHI

— Kpitait Xanbik PeciyOamKkachbIHBIH €pIKT1 YITTBIK CTaHIAPThI

— XaJsbIKapalblk akkpeauttey dpopymsr (International
Accreditation Forum)

— 3epTxaHanap/pl aKKPEAUTTEY KOHIHJIET1 bIHTBIMAKTACThIK
XKOHIHJIET1 XabIKapanblK YibIM (International Laboratory
Accreditation Cooperation)

— Crannaprray 6oitsiama Eyponansik komurer (Comite
Europeen de Normalisation)

— XasbpIkapalblK cTannaprray yibiMel (International
Organization for Standardization, ICO)

— Koci0M KY3BIPETTLTIKTI TeKcepy Oarmapiaamanapsl (Proficiency
testing, PT) Hemece 3epTXaHaapaiblK CAJIbICTBIPY
OarmapiaaManapsl

— cara MEHEKMEHTI JKykeci

— Terne-TeH NePYKCYC KbIIITKbLUIbI

— PenTtrenogayopecueHTTiK Tangay



KIPICIIE

JuccepranusiHbIH KbICKAIIa CUNMATTAMACHI: Hucceprammst
aybUTIIAPYAIIbUTBIK KaJABIKTaphl - JOHII JaKbUAApALIH cabaHBIHAH MUHEPAJIbI
TOJITBIPFBIII BOJUTACTOHUT KOCY apKbUIbI KanTaMa Kara3blHbIH OEpIKTITH HBIFAUTHIIM,
KalTaMaHbIH KaHa TYpJEpiH a3ipieyre KoHe cTaHfaapTTrayra OarpiTTanrad. CabaHHaH
JKacaJFaH Kara3 KallTaMaHbl TaMak eHIMJEpiH KalTay YIIiH NaijganaHyra OoJajbl,
COHBIMEH KaTap aybUIIIAPYyalllbUIbIK KaJIJABIKTAPbIH Mai1ajJaHy >KoHE O OOMbIHIIA
HKOJIOTHUSIIBIK MOceeNep/l meuryre 0oaabl.

Kazip omemzae »sKonOrMsUIBIK Aarjgapbic OaliKamyja: IJIaHETAaHBIH MYHa
OHEPKICIOIHIH OHIMJIepl KecipiHeH Olp FachIpra JKYBIK JIaCTaHYbIHAH KEHiH ajamjap
NOJMATWICH/1 KanTaMaHbl KOJIIaHYJbIH OanamManapbeiH 134eil Oactanel. Eyporma
eJIepIHIeTT DKOTPEH Y3aK YaKbIT 00l BOJOHTEPJIIK aKIMsIapiaH achIll TYCTI -SIFHU
MEMJIEKETTIK JIeHrenae Oencenal Typae Hacuxarrainyga. Meicansl, @pannusiaa 2019
KBUIIBIH IIUJIJECIHEH OacTanm AYKEHJepAe MOJMATWICH MaKeTTepiH NalaanaHyra
TOJIBIK THIMBIM CAJIBIHABI, all KbIpKYHeK ailbiHaa YkimeT 2020 Kbulbl KYyIIIHE €HETIH
MJIACTUKAJBIK KanTamaiaap/abl TapaTyFa ThIMBIM cally Typajbl 3aH KaObLIabl. 3aHFa
colikec, O1p peT KOJIJIaHbUIAThIH IIBIHBIASIKTAp MEH TabakTap kem nerenae 50% yiiae
KOMITOCTKA aiiHallybl MYMKIH MaTepuajaap/aH kacalybl KEpeK.

MaceseHiH 03eKTLIIri.

«KazakcTtan-2050» crpaterusicel 2025 xbliFa JEHIHTT KETI MaHBI3bI KyHeml
pedopMaHbIH KoHE KeTl 0aChIM CasCaTThIH TOHIPETIHAE KYPBUIFaH Y3aK MEP3IM/Ii KeTl
0acChIMABUIBIKTBI, OHBIH IIIIHAE Taija ajy, WHBECTHUIUSJIAp MEH Oocekere
KaOUICTTUNIKTEH  KalTapblM ajdy MOPUHIMUIIHE HETI3JEITeH  AKOHOMMKAJBIK
nparMaTu3M/Il icke acwelpyasl ke3aeial [1]. Kantama eHIMHIH UMUJDKIH jKacay YIIIH
Tayap/ibl HApPBIKTa KBIDKBITYABIH THIMJII JKOHE MApKETHUHTTIK KbI3METTIH HEFYPJIbIM
UKEMJI1 Kypasbl O0JIbIN TaObLIabl, OUTKEH1 OHBIH ©3repyl OHIPYIIIICH alTapibIKTal
IIBIFBIHAAPABRl TaJlall eTTCHIl KOHE COHBIMEH Karap, Oipkarap (QyHKIIHOHAJIBIK
MIHJIETTEP/Il MIeNyre MYMKIHAIK Oepexi. Kaszipri 3amanfbl KanTaMaHBI IaiiajaHy,
KQKETTI )KapHaMaJIbIK aKIapaTThIK )KYKTEeMEMEH OHBIH 9CeM Oe3eHIIp1Tyi Tayapaap bl
caTy MPOIIECIH KEEAETYTe, OJIAP bl TYTHIHYABI KEHUIIETYT€ MYMKIHAIK Oepe/.

Kazakcran PecryOnukachIHBIH arpOOHEPKICINTIK KeMIeHIH JaMbITyabIH 2021 —
2030 >kpuTIapFa apHaIFaH TYKBIPHIMIIAMACBIHBIH HET13T1 MaKcaTTapbIiHbIH 0ipi AOK
caJachIHBIH Oocekere KaOUIETTUIINH apTThIpy OOJIBINT TaObUIAbI, OHJA OacThl
OaCBIMIIBIKTAP arpapiblK FBUIBIMABI, TEXHOJIOTHSUIAp TpPaHC(EPTIH JaMBITY,
TEXHUKAJBIK >KapaKTaHAbIPY JEHTeiiH apTThipy >koHe AOK eHAipiciH KapKbIHAATY
OoJIbIT aliKbIHIAFaH [2].

Kaszipri skaraaiiga TaMak eHIMACPIHIH KayITCi3airiH KamTamach3 ety Kazakcran
XaJKBIHBIH JTYPBIC TaMaKTaHYbI CaJachIHIaFbl MEMJICKETTIK CasCaTThIH aca MaHBI3]IbI
OaceiMABIFEI  OObI  TaObLIaAbBl. Ochbl OarmapiaMajia KeTEpUICTIH Mocesenepie
aXpIpaMac OpPbIH aJIATHIH JKOHE TaMaK OHIMJEPIHIH camachl MEH KayIlcCi3airiHe acep
eTeTIH KamnTamMa MaTepualiapbl €H MarbI3[sl O0Jbim TabbuIaabl. KanTamaHbIH
Oactankbl QyHKUIMACH ©OHIM/II J)Kall FaHA CaKTay KOHE KONTereH (hakTopiapaaH Kopray



Oosbin TaObLIaABI. bipak kenmTereH cebenTep KamTaMaHbl MaHBI3bl MApKETHUHITIK
KYpaJIFa ailHaJIAbIP/IbL.

Herisri xanray Kypansl Kantama jgen atanaabl. «Kamray» xoHe «kKamTamay
VFBIMIIAPBIHBIH apachiHAarel HAKTHI aitbipMambuiblk ['OCT 17527-2003 HOpMaTHBTIK
Kykatbigaa kenripiired [3]. OHma kanray JgereHiMi3 - eHIMII OYJIiHYIEH JKoHE
YKOFaJTy/1aH, KOpIIIaraH OPTaHbI JJacTaHyJaH KOPFayabl KAMTaMachl3 €TETIH, COHaN-aK
OHIMJII TachIMaJ/Iay, CaKTay >KOHE caTy MPOIECiH KaMTaMachl3 €TETiH Kypal HeMece
Kypayiiap >KUBIHTBIFBL. Kanrama men eHiMli OpHAJIACThIpyFa apHAIFaH OYHBIM OOJIBII
TaOBUIATHIH KalTaMaHbIH HET13T1 2JIeMeHT1 (HeMece Typi) Tycinuieni. Ocplnaiiiia, erep
KarTay >KaJIlbl KarTay HeMece KanTamara KOWbUIaThIH TalanTapblH OapJibIK KeIeHIH
03 OeTiHIIIe OpbIH/Iall ajica, OHJa OHBI KalTaMa Jiel atayra 0oassrl [4].

Kantama - Oyn Tayapnapabl TackIManjay, cakray »oHE caTy IpOIeCiH
JKeHUIeTeTiH Kypain. Kantama optypmi QyHKIUsIapasl OpbIHIANWIBI: Tayapiiapibl
OYJIHYIEH XOoHE KOpIIaFaH OpTa OoCEpJIEpiHEH CAKTAaWThIH ©T€ MaHBI3IbI Kypa,
TayapJibl TaChbIMaJlay MEH CaKTayabl XEHIIETEl; OJapbl CaKTay BIHFANJIBIIBIFEI
YILIiH OipHelle eHIMHIH O1p-O1piiriH Kypy/ibl KaMTaMachl3 €Te/ll; TayapAbl caTy YIIIH
YThIMBI (KOJeMI MEH cajiMarbl OOMBIHINA) OIpMIKTEp KYpYJbl KaMTamachl3 €Tel;
MaHbI3/Ibl dKapHaMa TaChbIMAJIJIAyIILICHI OOJIBITT Ta0bLTAbI [S].

Kasipri 3amaHfbl ©HAIpIC SKOHOMHUKACBIHJA dPTYPJIl a3bIK-TYJIK TayapJiapblH
KalnTayra, COHJAl-aK MOJIEHH >KOHE TYPMBICTBIK 3aTTapAbl OHIIpyre apHaJlFaH
KalTaMaHbIH KaFra3 O€H KapTOHHBIH aCCOPTUMEHTI MaHbI3/Ibl OPbIH anajibl. COHJBIKTaH
QMIEMJIIK LIEJUTI0JI03a-Kara3 ©HEpKaciOiHIH JaMybl 0acka cajajapra KaparaHgja
CaJIBICTRIPMAJTBI TYPJIC KbUIAaM KapKBIHMEH KYpY/e.

byrinri TaHga TYPMBICTHIK KaJJIBIKTapMEH KOpIIaraH OPTaHBIH YJIaHYbl €H
©3eKTI MocelnenepaiH Oipi Oombim TaObUIAIBI, OWTKEHI Kaija Ha3ap ayJapcak Ta,
MJIACTHUK TIEH MOJIMATUJIEH canadaH apbIHbIH MIANIBUIBIN )KaTKAHBIH KOpyre Ooabl.
Taburar OWONOTUSIIBIK IIMKJI JIeN aTajJaThlH TMPOIECTEH Typaabl. SIFHH,
MUKpPOOPraHU3MIEPAIH HOTHXKeCiHAe OapiblK KaiablK 3aTTap wipin kerenl. Copan
KEiH oyiap bIAbIpaN, TOMbIpAaKKa aiHananel. FaneiMaapasiH mikipiHie, 20 MUHYT
naigananpFan moymdTHAeH makerrep 1000 okputFa  nmeliH  Kep  acThIHIA
plAbIpaMaiiibl. SIFHM, OYJ1 MakeTTep KOplIaraH opTara 3USH KENTIpeAl >KOHE epT
KE31HJe ayara ©Te YJibl OpraHUKAJIBIK KOcChbuIbICTap Oesenl. OHBIH KYJNIHAE aybIp
Merammaap Kamanel. Illemke, menTeH MaiFa, MajafaH agaM aF3achlHa TYCKCH aybIp
MeTaJlJI KaTepJIl iCIK aypybIHbIH ceOeOiHe aifHaIa bl

byrinri Tapna onemuiy 40-TaH actaMm el MOJUATWICH MaKETTEPiH OHAIpyTe
YKOHE Tlaljaanyra TeIbIM canaabl. COHABIKTaH, )KOFaphlIa aTajlFaH KeMIITIKTepIiH
QJIJIBIH aJTy YIIiH Te3 bIABIPANTHIH MIMKI3aTTaH (aybUl MAPYaITbUIBIFBl OCIMIIKTEPIHIH
KQJIJIBIKTAphl, aFalll KaJIbIKTaphl )KOHE T.0.) *KacajaraH Oip peTTiK Kara3 KarTaMaiap bl
(makerrepni) KoiaganraH jkeH. OChbl MakcaTTa KONTEreH elJepAc OpTYpJ ©CIMIIK
TYPJIEPIHIH KAJIIBIKTAPhI, MBICAJIBI, aFalll dKOHE OPTYPIIl O6CIMIIK >KambIpaKTaphl, ararll
YKOHKaJIaphl, Oujam, Kyrepi, Kypimn cabaHbl Kara3 jkacay YIIIH KEHIHEH KOJJIaHbLia
OacTajpbl.

[enmmrono3za - Kara3z OHMIIPICI ANEMICTT CYPaHbIC CEKTOPBIHIAFbl €H O3bIK
OHEPKICINTIK OHIPIC OOIBIN TaOBLIAAbI )KOHE Ke3-KEJTeH eJiH 9JICyMETTIK,
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HSKOHOMUKAJIBIK >KOHE SKOJOTHSUIBIK JaMybIHAAa MaHbI3Abl pen aTkapaabl. Karas
OHIIPYJEH >Kalmbl OJEMIIK TYTHIHY KbUl caiiblH 25 % geifiH aptaabl e
oomkanyaa [6].

AHaAJIUTHKAJIBIK IIOJTyJIapFa colkec Kazipri yakpiTTa anemzae 400 MiTH. TOHHA1aH
acTaMm Kara3 >KOHE KapTOoH eHiipuieni. Karas, KkapToH, IEII0I103a-KOMIO3UIUSIIBIK
MaTepHuaiiapabl OHAIPY MEH TYTHIHYBIH €H KapKbIHbI 6Cyi, €H anabiMeH, KpiTaiia,
Yunicranga, Outyctik Amepukana, lIeireic Eypomana, conpiMeH Katap Peceiine
Oaiikananel [7]. JKamoHusima >kaH OachlHA MIAKKAHIAFBl KamTaMaHbl TYTHIHY 5508,
Conrycrik AMmeprka meH Kanamana - 350-4008$, Iereic Eyponana - 130 $, Typkusina
- 1208 xypaiinel. KO-ra xipy xone Kasakcranubeig annmarel JICY-ra kipyi Tayap-
IIUKI3aT aFbIHAAPBIH KalTa Oenyre >oHE KOCIMOPBIHAAPABIH, dcCipece IIarblH
OM3HECTIH KbI3METIHE ocep eTelll. TeXHUKaIbIK PEeTTey >KYHeCIHAETi e3repictep,
COMKECTIKTI pacTayJblH XaJbIKapaJdblK MOIYJIBACPIH MMaiagaHy SKOHOMHKAHBI
JTAMBITYJa JKOHE OTaHABIK Tayapjapbl 1K1 )KOHE ChIPTKbl HAPBIKTApAa LIrepiieTye
OH KypaJ1 0oJtyFa THIC.

[emmono3a - Kara3z eHIMIEPl HAPBIFBIH Taujay Ke3iHje, COHFbl 10-15 bt
1IiHAEe €H KON TapajiFaH Typiep Oacma Karas3bl JKOHE IEJUTH0JI03a-KOMIO3UIUSIIBIK
MaTepuaiiapabl Kantama peTiHje naiganany 0onbin Tadbuianel. 400 MIH. T KapTOH-
Kara3 eHIMiHIH 57% — bIH OybIIl — TYIO MaTepuaaapbl MeH Kantama, 25%-b1H Oacria
Karasbl )koHe 8% - bIH CAHUTAPJIBIK-TUTHECHANIBIK KaFa3 Kypaiipl [8].

Kazakcranma kantamaHbl KOJAaHy »bul caWblH ecyae. COHFBI KbUIIAPHI
KanTamMaHbl TYTHIHY KOJIEMIHIH €Ioyip apTybl OHBIH TAaIIIBLIIBIFEIH TYABIPIBL.
KazakcTaHabIK 1EeI0103a - KaFra3 OHepKaciOl TYTHIHYIIBUIAP/bl KanTaMaMeH TOJBIK
KaMTaMachl3 €T€ aJIMaWThIHABIKTaH, HapbIKTa MIETENIIK OHAIPICTIH KarnTaMmalapbl
naiina Oonmel. [lleTenmen KenreH KamTaMmalapra KOWBUIATHIH cama TajlanTaphbl
KazakcTtan TeppuTOpHUsChIHIA KanTaMalapisl KoJjijgany «KamnramaHblH Kayirnci3airi
Typanel» Kenaen OnarbIHBIH TEXHUKAIBIK perIaMeHTIH KaObuimay Typainsl Kemen
onmarel Komuccusiceiupiy 2011 sxpuirbl 16 Tambersmarsl nremnriMide corikec KO TP
005/2011 «KanramanblH Kayirmci3miri Typaisy KeaeH OmarbIHBIH TEXHUKAJIBIK
pernamenTtine caii xyprizuieni. Kenen OparbIHBIH KOMHCCHSCHI OJIApbl KOJIAaHY
HOTH)KECIH/IE TAJIalITAPBhIHBIH CaKTATYbIH KAMTaMAacChl3 €TETIH CTaHAapTTap Ti30eci MeH
3epTTey (ChIHAY) JKOHE OIIey Karuaajaapbl MeH ojicTepiH, oHbH imriHae KO TP
005/2011 «Kanrama kayirncizairi Typansdy Keaen OnarbIHbIH TEXHUKAIBIK PETIAMEHTI
TajanTapbiH KOJIaHy MEH OPBIH/Iay KOHE OHIMHIH COMKECTITH Oaranay bl (pacTay/ibl)
JKY3€re acblpy VIIIH KaXETTI YIruUlepll I1piKTey KaruJajapblH KaMTHUTBIH
CTaHJapTTapAblH OCKITIITeH Ti30€CIHE COMKEC JKy3€ere acapl.

KO TexHHMKaNBIK perIlaMeHTTEpiH KaObLIAay IaMyAbIH JXKaHa Ke3eHI OOJIBIM
TaObUIa/bl, OHJIa MeMJIeKeT Oip JKarblHaH CaThUIATBIH OHIMJI TYTHIHATHIH
azamaTTapJblH ©Mipi MEH JEHCAyJbIFbIHBIH KAYINCI3irH, eKIHI >KaFblHaH
TayapyapJblH HapbIKTa €pKiH KO3FaJbICHIH KamMTaMachl3 €Tyl Kepek. 16 TaMbI3
2011 x. bemapycp PecnyOnuxaceinga, Kasakcran PecrmyOnukacbinna sxone Pecei
®enepanusaceiaga 2010 xputFsl 18 Kapammamarsl TEXHUKAQIBIK PETTEYNiH OipbIHFal
KaFuJaaTTapbl MEH Karujayiapbl Typaibl Kemicimre coiikec «Kamrama Kayimcizmiri
typans Kenen OnarbiasiH TexHUKaIbIK periamenTi (KO TP 005/2011) kaObimasH b1
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KOHE CTaHIAPTTAPbIH Ti30eci OCKITUI, OJIApIbIH HOTHIXKECIH/IE €PIKTI HETi3/€ OChI
PernmameHTTIH TajmanTapblH cakTay KaMTaMmachl3 €T/, 3epTTey (ChIHAY) KOHE OJIIIIey
KaFu1ajiapbl MEH 9IICTEPiH, OHBIH 1IIIH/IE YATUIEP/l IpIKTey KaFuaalapblH KAMTUTBIH
cra"naprrapabiy Tiz0eci, Kenen onarpinbig «Kantama kayincizzairi Typans» (KO TP
005/2011) TexHMKANBIK PETIAMEHTIHIH TaJanTapblH KOJJaHy KOHE OPBIHAAY KOHE
OHIMHIH COMKecTIrH Oaranayabl (pacTaynabl) )Ky3ere achlpy YIIiH KaxerTi. OcbiFaH
OailJIaHBICTBI MEMJICKETTIH MAaHBI3bI MIHACTI HApPBIKTHIK KEHICTIKTET1 OTaHIBIK
KalTaMaHbIH KO3FaJbICBIH PETTEUTIH, KIPETIH OHIMHIH Kayilci3firi MeH OHBIH
TYTBIHYIIBIIAPFAa €PKIH KO3FAJBICHl apachIHIIAFbl TEIMe-TeHIIKTI KaMTaMachl3 eTeTiH
mapanap KereHiH a3ipJiey OOJIbIN TaObLIa IbI.

AOK-1e aypl1 mapyambsuIbIFbl ©HIMIH OHIIPY KATABIKTAPABIH KOT MOJIIEPIHIH
naiija OoyiybIMEH OalIaHBICTBI, KAJIJBIK PETIHIAE 9PTYPJl OCIMIIKTEPJIH cadaHbl
KapacThIpbuiaibl. Heri3ri eHIMHIH MIBIFRIMABUIBIFBI KEHAE MIMKI3aT MacCachlHbIH 15-
30% kypaiinel. baranel 3aTTapabIH €a0yip Mesiiepi 0ap KaiaraH OeJiiri OCkl OHAIpIC
MPOLIECIH/IE MalJaTaHbIMaN/bl, KOCBIMIIA OHIM OHJIIPY YIIIH KaiTalaMa MIMKi3aT
00JbIN TAOBUIATHIH OHAIPIC KAJABIKTAPHI JeN aTanajbl. Erep o eHIM OpraHuKaibIK
TYPFbIJIa Mali1adaHblICca, KaJAbIKTAPbIH, SIFHU ca0aH/Ibl OPTaHUKAJbIK OHIM ©CIPETIH
XKEpHe >Kary SKOJOTUSIIBIK HYKCAH KENTIpedl *KoHE eTe THIMCI3, cebebl cabaHHaH
TaJIIIBIK aJIbII OHIIPICTEPIE KOJIaHyFa 00JaIbl. OJNEMIIK aybLI IapyallbUIbIFbI 0asy,
OipaKk MakcaTTbl TYpPAEC OPraHHUKAJIBIK AaybUIIAPYaIIbUIBIK OHJIIpICIHE KeIIy/Je.
Eyponansin, AKI-teiH, KanaganblH >koHEe ABCTpaJMsIHBIH >KETEKII eJepiH/Ie
OpraHUKaJbIK OHIMACPJIH OHIIPICI MEH HApPBIKTHIK AalHAJIBIMBIHBIH KYKBIKTHIK,
TEXHOJIOTUSIIBIK JKOHE OKIMIIIIK-0acKapy >Kyhenepi »KYMBIC ICTEH[l JKOHE YHeMI
KETUIAIpLIIN OThIpabl. KazakcTaHa 3K0JIOTHSIIBIK Ta3a OHIMIEP OHIIPICI 1€, HAPbIFbI
Ja JaMyIblH aJIFalliKbl CcaTbIChIHAA Typ. OpraHuKkagblK aybul IapyanlbUTBIFBI
HKOJIOTHUSIIBIK TeMe-TeHIIKTI CaKTay/ibl, aybUl IIAPyalIbUIbIFbl ©H IIPICIHIH )KOHE OHBIH
KaJIBIKTapbIHBIH KOPIIIaFaH opTara Tepic acepiH OaphIHIa a3alTyabl ke3aeimi [9].

Kot caiipia 10 MBIH TeKTapFa JCiiH Kep, OHBIH 1IIHE aybUl MIapyallbUIbIFbI
alfHAJIBIMBIHAH aJIBIHATHIH KYHAPJIbI )KepJIep KOKbIC YiliHAUIepiMeH jdacTaHaabl. OHbIH
90 muH. M® KaTThl KaNIBIKTap, HETi3iHEH a3bIK-TYJIK Kanramachl (Karas, KapToH,
noyimMep i Marepuangap xoHe T.0.). CoHbIMEH KaTap, oJapjibl KO Moceneci, eH
aJIIBIMEH, SKOJIOTHSUIBIK CHUIIAaTKa We, OUTKEHI MOJUroHAapAbiH Kypambl 70-80 Kbl
IITiHAE BIABIpAll, KOPIIaFaH OPTaHbI YJIaHIBIPATHIH JHOKCHH MeH ()ypaH CEpUSICHIHBIH
yIIbTpa yIIbl KOCBUTBICTAPBIH IIbIFapaabl. OCkl MaKcaTTa KOpIIaraH OpTaHbl KOpFayFa
OaltIaHBICTBI MACENeep Il ey eeysl Kypaem caasiMaapabl Tanan eteal. Kypueni
QNIEMIIK DJKOJIOTHSUIBIK JKaFdaiia okammaid TyTblHY OyHbIMAapbiH  (HET131HEH
NOJIMMEPJIIK ~ KanTama) ajy YIIH OWOJIOTUSUIBIK  OYy3bUIaThiH — MOJUMEPIIIK
MaTepuaiiapAbl IMaiiaJaHy KaTThl KOKBIC MOJIIEPIH a3alTyAbIH HETI3T1 OarbIThI
Oonmpim  TaOBLIAABI,  OUTKEHI  OJApAbIH  KIUMATTHIK  (akTopiap  MeH
MUKpPOOPTaHU3MIIEPAIH OCEPIHEH Te3 BIAbIpaybl KaMTaMachl3 eTiiefli. buobinbipay
KaOieTiHeH 0Oacka, oJlap CakTay >KOHE TYTBHIHY KE3CHIHAE KanTalraH eHIMACPIIH
TYTaCTBHIFBIH KaMTaMachl3 €TETIH >KOFapbl OEpIKTIK cUMaTTamMalapblHa W€ OOITyBI
Kepex.
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Kypambinaa aypuimapyalbulblK KaJIIbIKTapbl O0ap MUHEpagapra HEri3eireH
Kanray MaTepraliapbl Ka3ipri yakpITTa €H Kol cypaHbIcKa ve. by canajgarbl FbUIBIMU
3epTTeyJIep MEH MPAKTUKAJIBIK )KYMBICTAP 6TE 63€KTl. DU3NKA-XUMUSIIBIK KAaCUETTEeP/I1
3epTTey HETi3iHA€ YCBHIHBUIFAH JKaHa TEXHOJOTUsUIapAbl KOJJaHy KamTay
MaTepuasIapblHbIH €HOEK CHIMBIMIBUIBIFEI MEH KYHBIH ToMeHaeTeni. Kaszakcran
PecnyOnrKachIHBIH arpOeOHEPKACINTIK KemeHiH AaMbITyAsiH 2021-2030 sxpuigapra
apHaJFaH TYKbIPhIM/IaMachlHA COWKEC KaHa MaTepuaiapabl KOJIAaHy KOJAaHbUIAThIH
MaTepuaIapAblH CalachlH KaKCapTyFa )KOHE ©31HA1K KYHBIH TOMEHIETYTe MYMKIH/IIK
oeperni.

Ocpl MIHAETTEpAl HIeNly apKbUIbl TYPAKTBUIBIKTHI apTTHIpyFa OKEJETiH IoH/I
JTaKbUIIApIbIH cabaHbIHAH SKOJOTHSIIBIK KalTaMaHbl KoNJaHyFa Oonagbl. by
KOpIIaFraH opTaFra ocep/l JKOHE OHKOJOTHMSUIBIK 13/1€p/l a3alWTaTblH KalTaMaHbl
naiananypl OarbITTayFa KOMEKTECY YILUIH OMIPJIK HUKIJII TYTEHALY/ 1 AKIHE OMIPIIK
LUKJII1 Oaranay/ibl KeOlpeK Mmaiianany bl KAMTHIbI.

KazakcTanaplk Kantama WHyCTPUSICHIHBIH HET13T1 Maceesepi:

- JKEPTUTIKTI MUKI3aT 0a3aChbIH THIMCI3 %KOHE JKETKUIIKCI3 Mai1anany;

- )KOFapbl OLTIKTI MaMaH1apbIH 00IMayhI,

- MEMJICKETTIK KOJIJIayAbIH KETKITIKCI3IIT;

- KYpaMbIH/Ia aybUIIIAPYaIIbUIBIK KAIIBIKTAphl Oap MUHEpaJIJapFa HEeT13/1eJIreH
KarnTamMara HOpMAaTUBTIK KY>KaTTapAblH KOKTBIFBI.

Xorapeiza atanran MocenenepAl ey YIIiH Kara3 KalTaMachIHbIH 931pJICHETIH
KaHA KYpaMblHA FBUIBIMU 3€pTTEYJEpJl JKYPridy - TaKbIPBIITHIH ©3€KTUIIrH
TyBIPAJIbI.

3amaHayu cTaHAapTTay MPUHIUNTEPl THIMIL Ky3€re achlpy MIapTTapbl MEH
aMy TEHJEHIUSTIApbIH aHbIKTaiabpl. Kasipri oneM jkaHa TEXHOJOTHUSUIApABIH YHEMI
naia OOJIybIMEH OHE KOJJAHBICTAFbl TEXHOJOTHUSIAPABIH KAaPKbIHIBI JTaMybIMEH
cunaTtTanaabl. XaJbIK CaHBIHBIH Y3/IIKCI3 ©CyIMEH Oipre >KOFapbl TEXHOJOTHSIIBIK
OHIMIEPAl JKammaid eHAIpYy KaKeTTUIIr TyblHIaWapl. MyHpaal skarmaiiapaa
CTaHJapTTay TEXHOJIOTUSJIBIK TIPOILIECTIH MAaHBI3bl ACMEKTUIEpiHIH Oipl OOJbIN
TaObLIabl. TeXHUKATBIK periiaMeHTTepre Kaulibl KeJleTiH OChIHAAN CTaHIapTTap.Ibl
oenruteyre koil Oepmey Karungatbl OenriieHred. CraHmapTTayAblH  HETI3rl
MaKcaTTapbIHbIH Oipl - TEXHUKAJIBIK PErNIAMEHTTEPAIH TalanTapblH CaKTayFa BIKIA
ery. Ocbl MakcaTKa €Ty YUIIH CTaHJapTTap TOJBIKTBIpYJap €Hri3e aniajbl,
TEXHUKAJIBIK PErIaMEHTTEPIH Ke3-KeJITeH TajanTapblH HaKThUIai amaabl (Oipak
KaiTalaMaiiipl),  OChbUTaiima  oJjapaa  OENTUIeHreH — Kayinci3miKk — JeHTreiiH
YKOFapbUIATabI, OIpaK OJlapFa KAMIIIbl KeIMeH .

JIOKTOpJBIK JKYMBICTBIH MaKcaTblHa COWKEC O3IpJIEHTeH HOPMaTHUBTIK-
TeXHUKANBIK KyxkaT CraHmapTray OOWBIHINA >KOCMApPFa YCHIHBUIAIBL. O31pJICHII
YKATKAH CTaHAAPTTHI KOJJIaHY HOTHIKECIHJIE TEXHUKAJBIK PETJIAMEHT TaJlallTapbIHBIH
CaKTalybl €pIKTI HETi3[ie KamMTaMachl3 €TUICTIH CTaHAApTTay >KOHIHJIETI KyXKarTap
Ti30€CiHE EHII3y KO3JIeJTeH Ke3[e MHXKEHEpJep MEH FalbIMAap apKbUIbl >KaHa
MaTepUalIbl aayIblH PEKUMI, KypaMbl OOMBIHIIIA ONTUMAJIBI MAIIIMETTEP YKOHIHJIE
KETKUTIKTI 3epTTeyJiepre KaThICThl TEXHHMKAJIBbIK pErjJaMeHTTIH TajlanTapbIMeH
0alIaHBICTBIPBLTYHI THIC.
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XKana wmartepuangapra KOWBUIATHIH TajanTapibl OasHIay apKbUIbl YJITTHIK
CTaHJAapT >K00achlH d3IpJey Ke3iHAEe OChl MaTepuaifap KaHaraTTaHABIPYbl THIC
MaKCaTTbhlH HEri3r1 KOPCETKIITEpiHE KOWBUIATHIH TaJlalTapAbl KOPCETE OTBIPHIII,
ONapJbIH KbICKAIlla HAKThl (PYHKIMOHAIIBIK KAacHeTTepl (mapameTpiepi MeH
cumaTTamMaiapbl) KeNTIpUIeQl, MAaTEeHTTIK KYKBIK OOBEKTIJIEPiH, OHBIH IMIHAC
oHepTaObICTApAbIH, MalJanbl  MOJCNbIEP MEH  OHEPKACINTIK  YITUIepAiH
cUMaTTaMajapblH TaijanaHyra OalIaHBICTBl €peXkeliep EHTi3LIeNl, CTaHIapTThI
93ipJieyIi CTaHJApTTa MaliJalaHbUIFaH OFaH THUECUTl MAaTEHTTEp Typasbl aKmapaTThl
alry, COHJaii-ak ofaH OeNriuT YUIHIN TyJIFajdapblH MaiJalaHbUIFaH HaTeHTTepi
Typajibl dKOHE CTaHAAPT TaJlallTaphlH ©TEYCI3 HET13/e OpbIHAAY MYAJECIHIe TaTEHTT1
MEp3IMCi3 JIMIEH3UsJIay/lbl KaMTaMachl3 eTCiH. Erep mareHT ueseHyIlieH
(JIMueH3Map/iaH) CTaHAapT TajalTapblH ©TEyCi3 HETi3/ie OpBIHIAY MYICCIHIC
MaTEHTTI MEP3IMCI3 JIMIEH3UsIayFa alJblH ajla KediciM anbliHOaca, MaTEHTIEH
KOpFaJIFaH MaTEHTTIK KYKBIK OOBEKTUIEpIH Naijalianyra OalIaHBICThI epekeNepi
CTaHJapTKa €HT13yre >K0J Oepiameni.

3eprreynin makcatbl — KelieH ofarbIHbIH TeXHUKAIBIK periamenti 005/2011
TajanTapbiHa ColKec, Ouail MeH Kypiln cabaHbIHAH JKacajFaH )kaHa MaTepuaiapbiH
KACHETTEpIH 3epTTey Heri3iHIe OHOBIABIPAWTHIH KaFa3 KamnTamara HOpPMAaTHBTIK-
TEXHUKAJBIK Ky’KaTTaMaHbl 931pJiey.

3eprTey mMiHAeTTEpI:

- KanTamara XoHE KOMIIO3UIUSIIBIK KOCBHUIBICTAPIBIH Ka3ipTi Karaabl MEH
OoJnamarel Typajbl JIEpPEeKTEepAl Tanjaid OTBHIPbIN HIMKI3aT 0a3achlH KOHE 3epTTEy
O/IICTEPIH KAJIBIITACTHIPY;

- Kara3 KamTamMachlH JKacayFa apHajFaH IIUKI3aT MaTepHalJapbIHbIH
cUmarTaMasapblHa 3epTTey KYPri3y;

- KOMITO3UITUSTHBIH TEXHOJIOTHSUTBIK KOPCETKIMITEPIH 3EPTTEY;

- KOMITO3UITUSTHBIH SKCIUTY TAIIUSIIBIK KACUETTEPIH 3ePTTEY;

- Oumail MeH Kypiml cabaHbIHAH KanTaMa OHJIPY YIIIH CYCIEeH3Usl JalblHAay
peXUMIEp] MEH KypaMIapbiH 931pJey;

- HOPMaTHUBTI-TEXHUKAJIBIK KY>KaTTaMaHbl d31pJIey.

3epTTey O00BEKTICi: cTaHgapTTay HBICAHAAPHI - arpOOHEPKICINTIK KEeIleH
KaJIIBIKTAapbIHAH, aTal alTKaHaa Oujgail MeH Kypill cabaHJapbl HETI31HJIe JKacajaraH
KOHE OalBIThUIMaFaH BOJUIACTOHUT TI€H TYPMBICTHIK KaJJbIK KapTOH KOCBUIFaH,
OMOBIIBIPANTHIH KallTaMara apHaJIFaH Karasaap.

3epTTey MOHI - arpOOHEPKICINTIK KEIIeH KalAbIKTapbIHAH, aTam aWTKaHIa
Ounmaii MeH Kypil cabaHAapbl MEH MUHEpaJIJIbl KOCIIa BOJIJTACTOHUT JKOHE KailTaliama
TYPMBICTBHIK KaJIIBIK KapTOH HETI31H]Ie jKacaliFaH yKaHa MaTeprajl KanTaMaHbl OHIIpYy
canachlHbIH KOPCETKIITEP] MPOLECTEPIHIH 3aHIBLTBIKTAPHI.

3eprTey amicrepi. DKCIIEPUMEHTTIK 3€pTTEyJiep 3aMaHayd FbUIBIMU-3€PTTEY
KAOJBIKTapbl MEH OJIIIey KypaJJapblH KOJIJIaHAa OTBHIPHIT, €PEKIe JKOHE TaHbIMAall
omiCcTepre CoMKeC KYPri3uUidi: 3JIEKTPOHIB MUKPOCKOIHUS, PEHTTEHIIK (a3abiK
Tajjaay, PEHTreH-(IYyOpecIeHTTI Taigay, WH(PaKp3bUT CHEKTPOCKOMUS, Karas
KyHAMaJlapbIHBIH MEXaHUKAJIBIK KAaCHETTEPIH 3epTTEy, TEPMOTPABUMETPHUSIIBIK OJIIC.
CranmapTThl eMec 9MICTEPMEH Kara3blH OHOBILABIPAYBIH 3€pPTTEY 3epTXaHa
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KarlalblHAa SKYPri3uial. 3epTTey HOTHXKENEpPIH OHJICY BIKTUMAIIBIK TEOPUICHI
OMICTEpIH KOJIJaHA OTBIPBIN, 3amMaHayW ecentey Kypainaapbl mMeH «Excel 2010»
OarnmapiaaMachblH KOJJlaHa OTBIPBHIN SKYprizumai. JKYMBICTBIH HETI3r1 epexesepiHiH
CEHIMJIUTITT TEOPHSUIBIK JKOHE AKCIEPUMEHTTIK 3€pTTeyJIep/iiH KOHBEPreHIIMIACHIMEH,
3epTTeyJIepAe JKOFaphl TEXHOJIOTHSUIBIK KAOJBIKTap MEH 3aMaHayu OaraapiiaMalibIK
KEIIeHeP 11 KOJIJaHyMEH pacTaiabl.

KYMBICTBIH FBUIBIMH KAaHAJBIFbI: KaHa MaTepHalbl CTaHIAPTTay, SFHU
Oumail koHe Kypill cabaHbIHAH, KapTOH KaJJbIFbl MEH OallbIThLIMaraH
BOJUJIACTOHUTTEH >KacajfaH OMOBIABIPAUTHIH Kara3 MaTepUaliblH IIHUKI3aTTaH OacTtar
XUMUSUIBIK  KOHE (PU3MKAa-MEXaHUKAJIBIK OMICTep AapKbUIbl 3€pTTey, CYCIEH3Us
camachlHbIH KOPCETKIIITEPIH OHTAWIaHABIPY, CYCIEH3USHBIH OHTaWIIbl KYPBHUIBIMBI
YKOHE TEXHOJIOTHSUIBIK KOPCETKIIITEPl MEH OHTAIIbI MaiiaiaHy KOPCETKIIITEPIH aly
pexumaepi. Anram pet Kazakcran PecryOnnkacel aymarbiH1a KypaMbiHIa OCpIKTIKTI
KaMTaMachl3 €TETIH MHHEpPAJIAbl KOCMachl Oap, cabaHHAH aJIbIHFaH IICJITION03a
TaJIIIBIKTAPhl HET131HJIC *KacajaraH OMOBIABIPAUTHIH KacHUETTepl Oap *aHa Marepual
KalnTamMara apHaJfaH KaFa3 alblHAbl. HOpMaTHBTIK Ky)KaT — YHBIM CTaHIAApTHI
931pJICH/I].

ZKyYMBICTBIH TIKipUOeIiKk MAHBI3AbLUIBIFbI:

- KalTamara apHajfaH DYKOJIOTHSUIBIK Ta3a OWOBIIBIPAUTHIH Kara3aapablH
KYpaMbl aJIbIH]IbI;

- cabaHHaH aJBIHFaH [IEJUTIOJO3aJaH KamTama KaFa3JaphlH OHTIPYIiH
TEXHOJIOTHSUTBIK TTPOIIEC JKacallIbl;

- Oupaili MeH Kypiml ca0aHbl HETI3IHAE >KacalfaH *KaHa Marepuaiaapra
CTaHAApTTaY KYPTri3UIIl.

Hucceprammst HOTIKeNnepl OOWBbIHIIA: ¥ATTBIK MEMJIEKETTIK  FHUIBIMU-
TEXHUKAJBIK capanTaMa OpTaJbIFbIHAA OacTaMalllbll TaKbIPHIIT OOWBIHINA ecerl
Tarncelpy HoTwxkeciHae «bumait cabanbiHaH KeN(YHKIMOHAIABI MaTepHaD aTThl
FBUIBIMU JKOHE FBUIBIMU-TEXHUKAJIBIK KbI3METiHIH HoTHxkenepine PHTJI22PKHN007
MEMJIEKETTIK  Tipkey Hemipi  Oepinren, KP  mareHti  anpiHFaH, Oy
KOMMEPIUSIAHABIPYFa JTalbIHIATYIbIH MaHBI3IbI Ke3€H1 OOJNbIN TaObUTaNbl, aTam
alTKaHJa TEXHOJOTHUSIIBIK YKOCTAp/bl iCKe achlpy YIIH MaTepHalAapIblH IIHKI3aT
0a3acel OaranmaHazbl. JKyMbpICcTa KanTamanap,IblH MaTepUANIBIK IIBIFBIHAAPBIH €IoYip
TOMEHJIETYT'€ MYMKIHAIK O€peTIH MIKKi3aT 0a3achl YCHIHBUIFAH.

Koprayra mblrapbliiaThbIH HEri3ri epexesiep:

- KanTama KarasblH OHJIIpyre apHaJIFaH dKOJIOTHSIIBIK Ta3a OMOBIIBIPAHTHIH
KOMITO3UTTEP KYPaMBbl;

- cabaH HETi31HJI¢ JKacaJlFaH KanTaMara apHaJIiFaH bIIBIPAUTHIH Kara3/bIH
XUMUSIIBIK 3€PTTEY HOTHXKENEPI;

- cabaH HETI3IHJIe JKacaJFaH KarnTamara apHaJiFaH BIIbIPANTBIH Kara3IablH
(bU3HKaTBIK-MEXAHUKAIBIK 3€PTTEY HOTHKENEPI;

- )KaHa ©HIMHIH HOPMAaTUBTIK-TEXHUKAJIBIK KY’KaTTaMacChl.

7KyMBICTBIH 0aCKa FHIJIBIMU-3€PTTEY )KYMbICTAPbIMEH 0ailJIaHBICHI.

HMuccepranust  «KaHa WHHOBaUUSUIApJbl BIHTAIAHJBIPY» 226 OOKETTIK
Oarnapiamacel meHOepinge, KP BFM sxone JlyHuexy3unk KaWTa Kypy KoHE Jamy
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0anki Kapxkputanapiprad Ne AAP-PHD-A-18/020P «KO TP 005/2011 coiikec Tamak
OHIMJICpIHE apHAJFaH OMOBIIABIPANTHIH KanTaMa MaTepualgapbl TEXHOJOTHUSCHIHBIH
FBUTBIMU-TEXHUKAJIBIK HET13JEPiH 31piiey» kobackl OoibiHIIa; 2022-2024 Kblngapra
apHaIFaH OarmapiaManblK-HBICAHATIBl  KapKbUIAHABIPY IMICHOEpIHIE FhUIBIMU-
TexHuKkanblK Oarmapmama BR12967830 «Tamak eHimzuepi ©HAIPICIHIH >KOHE
AKOJIOTUSIIBIK KalnTaMaHbIH THIMAUITIH, Kayl[CI3IIriH, pecypc YHEMICYIH apTThIpy
MaKCaThlHJa TEXHUKAJIBIK PETTEy KYpalIapblH JaMBITY» TOHIpETiHAe; YJITTHIK
MEMJIEKETTIK FhUTBIMU-TEXHUKAJBIK capanTaMa OpTajbIFbIHIa OacTaMaIIbul TaKbIPHITT
OoiipiHIna ecen Tancelpy HoTHKReciHae PHT/I22PKI007 memnekeTTik Tipkey HOMIpi
oepunren «bunait cabaHbiHaH KeN(YHKIIMOHAJIIB MaTEpUal» aTThl FHUIBIMHU KOHE
FBUTBIMU-TEXHUKAJIBIK KbI3SMETIHIH HOTHKeJiepl OOMBIHIIIA OPBIHATIbI.

Kymbic  HOTMKeJIepiH  anpoOamusiay. [luccepranus — HOTHXKeNEpi
XaJIbIKApaIblK FBUIBIMU-TIPAKTUKAIBIK KoH(epenuusuiapaa (XFIIK) Oasunmanmsr:
OMOer MAY 100 xpuigeiFeiHa apHanFaH «AOK FBUIBIMHA JKOHE TEXHUKAJBIK
KaMTaMachI3 eTy, Jkal-Kyii koHe namy nepcnektusanapb» XFTIK, (19 coyip 2018 x.,
OMOBI); «Kemik KoHE SHEpPreTHKaHBbIH ©3€KTI MAceJeNepi: MHHOBAUMSIIBIK IIENLy
tocimepi» 8 XFTK (20 maypweiz 2020 k., Hyp-Cyniran); «FeutbiMu 3eprreynep
nuHaMuKkachl-202 1», OHepkacin: FeuIbIM kaHe 3eprrey. 17 XF3K (07-15 minge 2021
XK., [Ipara); KP toyencizairinin 30 xxpuibirbina apHaiFal «C.Cel@yuint oKyaapbl —
17: «Kazipri arpapasiK FeUTbIM: IUPPILIK Tpanchopmarus» attel XFTK (24 coyip
2021x., Hyp-Cynran); «Celipymina oxynaapei-18(2): «21 fFacelp FbUIBIMBI -
tpanchopmarus nayipi» XFIIK (6 kazan 2022 x., Acrana); «M.A. ['eHienbMaHHbIH
110 sxpunabirpina apHanFan «Ceridymmn okynapsl — 19» XFIIK (17 naypsi3 2023 x.,
Acrana).

Kanmel sxapussianbiMaap OoiibIHIIA: Scopus 0a3ackliHa KIpeTiH XypHaingapaa 1
makaia, KP 12 KbM F)KBCCKEK 3 makana, nmaiigansl Moaeiabre 1 maTeHT albIHJbI
(koceimina B), Xanbikapanbik PCT matentke OepinreH 1 OTIHIIITIH OH MIEHIiMI
(xoceimma B), 1 yebinbic, XFTK 6 makana, KP XFTK 6 Te3uc 6achln MIbIFapbUIIbL.

Huccepraius O0WBIHINA OKY YPICIHE HOTHKeNepAl eHrizy « ColKecTIKTI pacTay
caacblHaa akkpeauTrey» («CrangapTray, METPOJIOTHS JKoHE cepTudukarray» O11im
Oepy OarnapiiamachiHa OUTIM aJlaThliH CTYJICHTTEP, MAarUCTPAHTTApFa apHaJIFaH) MoH1
OOMBIHIIIA Ka3aK >KOHE OpBIC TUIEpiHAe cabakTap ©TKI3Y Ke31H/e TaiijalaHbuIa Ibl.

JuccepranusinblH, KYPbUIBIMbI MeH KkeJiemi. Jluccepramus MoTiHi A4
dbopmarTa komneroTepae 189 6erre tepinareH, 16 kecreneH, 52 cypeTTeH, KipicneeH,
onedueTke 1oJyaaH, 6ec 0eiMHEH, KOPBITBIHABIIaH, KOoCckIMINanapaas, 303 ogebuer
KO3JIepIHEH TYPaJIbl.

15



1 KATITAMAHBIH KA3IPTT JKAFIAWBI JKOHE JAMY BOJIAIIAFBI

1.1 Kanramara KoiibuiatbiH KegeH  oJaFbIHBIH  TEXHUKAJIBIK
persaamenTinin Tanantapel. Karaz kKantamachl OOMBIHIIA HOPMATHBTIK-
TEXHUKAJIBIK KY’KATTAMAaHbI TAJI1ay

WNurerpaumsuiblk npouectepal nambity, Kenen omarein Kypy, HC¥-ra xipy
MEePCIEKTUBAIAPHl YKOHOMUKAIBIK WHTErPALUSIHbl TEPEHACTY KOHIHIETT IKOHOMHKA
caJlaJlapblH JIaMbITy OaFbITTAphIH AYPHIC TAHJAYHAbl XKOHE AKOHOMHUKAIBIK OJAKTHIH
naiija OOJIybIHAH MHTETPAIMSUIBIK oCcepil ecenTeyll Kesnenal. O3apa cayaaHbl
KYpAEICHAIPETIH KeAeprijepal alblll TacTay HOTWXKeciHAe 165 MUUIMOHHAH acTam
QIIEyeTTI CaThlll AIyIIBICBI Oap ayKbIMIbl ©CII Kele KaTKaH OpTaK HapbIK
KajbpinTacaabl. Kasipri yakpITTa HapblK KYPBUIBIMABIK, OaralibIK ©3repiCTEpMEH,
cayJaaarel TEXHUKAIBIK KeAepPTiIepIiiH TOMEHCYIMEeH CUIaTTaaa bl. DKOHOMUKAHbBIH
KOIITEreH cajajlapblHbIH OHIMAEPIMEH Olpre >KYpeTiH, OTaHIbIK OHIMHIH Odocekere
KAOLIETTUIINH KaMTaMachl3 €TETIH Tapa >KOHE KalTaMma WHAYCTPHUSCHI J1a ©3TrepicKe
yiisipaya. Kaiftanama pecypcrap/ibl KOMMEPUUSIIBIK alHAIBIMIA THIMAL alJanany
MaKcaThIH/Ia KalTaMa MaTepuaiapbiH, OYUbIMAAap MEH KaOAbIKTapabl, Tayapiapbl
Kantay, TaHOajay MoHE COMKECTEHIIPY TEXHOJOTHUsIapblH, KanTaMa ©HJIpiciHe
apHaJiFaH KaOJbIKThI KOJJaHYy MEH KbI3MET KOpCEeTy/l, KaTThl TYPMBICTBIK KOHE
OHEPKACINTIK KAIABIKTApAbl )KUHAY KOHE KOJIETE KapaTy TEXHOJOTUSIIAPBIH OHIIPY
MEH KOJIJIaHYJIbIH CEpPITiH/I1 )KOHE OPHBIKTHI IaMyhl YIIIIH KOJIAMIIbI kKaF1aiap skacay,
oJIap/bIH OoceKkere KaOlIeTTUIINH apTThIpyFa JKOHE OW3HEC JKYPTi3ylli KETUIAipyre
OarpITTaJIFAaH KYII-KITepl YilecTipy, Ka3ipri yakpITTa MEMJICKETTIH oHE KarnTrama
OHIIPYIIIEPAiH OIpIHIII K€3EKTer1 MIHAETTep1 OO0JIbIN TaObLIaabI.

«Kanramanbiy  Kayinciairi  Typaib» KeneH oJaFbIHBIH — TEXHUKAJBIK
pernmamenTinig (KO TP 005/2011) TananTtapsina coitkec eHimal KeeH oarbiHaH ThIC
XKepIiepre oKeTy Ke3iHAe KeIeHIIK AeKIapalusHbl YChIHY:

Kara3 xoHe kapToH KanTamachiHa apHaiFaH «Kanrtama kayinci3firi TypaibDy
Kenen opmarbiabiy, TexHukaiablk peraamenTtinig (KO TP 005/2011) Tamanrtapbina
coiikectirin Oaranay ke3iHgae Herisri kepcerkim ['OCT 13525.1 — <« Kaprbutait
dabpukaTTap TaNIIBIKTHI, Kara3 >koHe KapToH. Co3buly Ke31HJE CO3bLTy OEpIKTITiH
KOHE Y3apTybl aHBIKTAY 9/IiCTEP1» aHBIKTAIAIBI.

OJeMie KanTama CalachlHBIH KapKBIHIBI JaMybl, KaHA TEXHOJIOTHSIIapAbIH,
Monu(UKaNMsIIaHFaH —MaTepuaiapAblH, HaHOMAaTepUANIAPAbIH Taiiga OOyl
OHJIIPICTIK MPOLECTEP/l OJIIICY KOHE KanTaMaHbl CbIHAY KypaJlJapbl MEH 9/IICTEPIHIH
CUHXPOHJIbI JaMyblHa bIKHad eTedi. Kanrama eHepkociOiHIH KOCIMOPhIHAAPHI
TayapiapAblH, PECypCTapAblH CalachlH JKaKCapTyFa JKOHE DJHEPTUSHBI YHEMIEYTe
HETI3/IeJITeH €H 03bIK TEXHOJOTUSIAPIbl KOJIJIaHyFa OaFbITTalybl KepeK.

KazakctannubiH 11e105103a-Kara3 eHepkacidinmae (LIKO) Herisri mmkizaTbIHbIH
90%-b1 - makymarypa. Kazakcranma arami 1esuTio103a OHIIpiCl )KOK, OpMaH bl aJiKar
3,8% xypaiinel [14], kapTOH kK0HE Kara3 KamTamMaHbl OHIIPY YIIH OybII-TYHIJIETIH
OHIMHIH CaKTayblH KaMTaMmachl3 €Ty YIIH KaXeTTl KETKUTIKTI OepikTiri Oap
MaTepuanaap mnaiinanansiianbl. KaproH MeH Kara3ablH O€pIKTIK KacueTTepl, €H
aJJIbIMEH, OJIApJbl OHMIPYTE apHAJIFaH >KapThUlail (abpukaTTapra OalIaHBICTHI.
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Heri3ri skapteutaii (pabpuxarrap-1e/uioao3a, arail Maccachl >KOHE MakyJjaTypa.
[enmrono3a - kara3 O€H KapTOH OHJIIPICIHIH Heri3ri KoMIoHeHTi. COHABIKTAH, aybll
IapyambUIbIFbl  JaKbUAAPBIHBIH KaJJIBIKTapbIHAH aJIbIHFaH IEJUTIOJI03aHbIH JKaHa
eHimi ke xarmaiiaa OKII mocenenepin meremi.

Kazakcranyma karas jkoHE Kara3 OHIMJCPIH OHAIpyYMeH aiHanbicaThiH 418
KoMraHus TipkenareH. OHbIH imiHae 6encenal 137. ¥ UpIMIap by KaJllbl CaHbIHAH: 1pi
KocimopbeiHaap (KeI3MeTkepiep canbl 250 agamHan actam) — 5; oprta yitbimaap (101-
neH 250 amamra neiin) - 3; marbiH kocinopsiagap (5-ren 100 agamra netiin) - 410.

Kara3 >xoHe Kara3 eHIMIEPiH OHIIPY €Ki caHaTKa OeiHei:

- aralll Maccachl MEH LIEJUTI0N03a, KaFra3 KOHE KapTOH eHAIpIC;

- Kara3JlaH >KoHEe KapTOHHAH jKacairaH OyiibiMaap eHaipici.

Kazakcranma aramr maccachl MEH IIEJUTIOJIO3a, COHJMIal-aK Kara3 JKOHE KapTOH
enaipymen DKXOK exi koJbIMEH TIpKeIreH KOMITAHMsUIAp ailHanbIlcaibl (Kakiaga
KOCIMOPBIHIAP CaHbl KOPCETIITEH):

- 17120-kara3 xoHe KapTOH OHIIPiCi;

- 17110-aram maccachl MEH I1eJUTIOI03a oHipici [15].

16.01.2022 . xargaii OoiipiHIIa KazakcTanga aram Maccachl MEH LICIIIIOI03a,
Kara3 JKOHE KapTOH OHIIPYMEH aWHaJbICAThIH KOMIAHWSIAPIBIH CcaHbl l-cyperTe
KOPCETUIrEH.

Kara3 >xoHe KapToH OHIIpy

AFranr Maccachl MEH IIEJUTIOI03a GHZ[ipy

B KimkeHTait enmipic W Opraina eHaipic

Cyper 1 - Kazakcrana araii Maccachbl MEH LIEJUTIOI03a, Karas )KoHE KapTOH
OH/IIPYMEH aifHaIBICATHIH KOMIIAHUSIIAP IBIH CaHbI

OJieM/JIe KanTama eHepKICiO1HIH KapKbIHJIbI IJaMYybl, KaHa TEXHOJOTHUIAp IbIH,
MoauUKAIMSUIAHFAaH ~MaTepUalgapIblH, HaHOMaTepHANIapAbIH Takga 0oyl
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OHJIIPICTIK TMPOIECTEePl oIy Kypaaaapbl MEH OJIICTepIHIH >KoHE KamnTama
ChIHAKTAPBIHBIH CHHXPOHJBI JaMyblHa BbIKHan eteal. Kanrama eHepkociOiHIH
KOCIMOPBIHAAPKI TayapiapablH, pECYpCTapAblH CalachiH KaKCapTyFa KOHE SHEPTUSIHbI
YHEMIEYTEe HETI3ENTeH €H O3bIK TEXHOJOTHUSIIAPAbl KOJIJaHyFa OaFbITTaTybl KEpEK.
Kasipri yakeitta KP HapbIiFblHAa KapTOH-KaFra3 KalTaMachIHBIH KelleCl OHIpyIIiiepi
KYMBIC 1CTEeH/I:

1. TOO «KAGAZY RECYCLING» (AnMatbl 00IBICH).

2. 00 «Owmera-IIpunT» (AnMartsr).

3. AO «I1KP3y» (ITaBmomap).

4. TOO «Matpuua LTD» (Kocranaii).

Kazipri yakpitta «TexHukanblk perrey Typaiub» Denepaniblk 3aHHBIH
HOPMaJIapBIH JaMBITyFa KaObUTJaHFaH apHalbl TEXHUKAIBIK PETJIAMEHT MOpTeOeCiHe
ne OonateiH «KanTama jkoHE KamTaMa KaJlIbIKTaphlH 6HACY» dDemepanaplK 3aH
KOOAChIHBIH COHFBI MOTIHI MBICBIKTayAa. by 00a KangbIKTapAblH OpTYpIi
TypJiepiHe (BJEKTp >KaOABIKTAPbIHBIH KAJIJIBIKTAPhl, Maill KaJJbIKTAphl koHE T.0.)
apHaJsiraH Oipkatap 6acka TEXHUKAJBIK PEerJIaMEHTTEepre ailHanaTbIHbI aHbIK,.

ATtanran xo0aHnbl a3ipreyre Eyponanbik [lapnamenttin sxoHe 1994 xpuirbt 24
xkenrokcaumarsl Ne94/62/EO Kenecinig 2004 xpuirel 11 aknanmarsr Ne2004/12/EO
nupektuBachl (OymaH opi - JlMpekThBa) €HTI3TeH e3repicTep/il eCKepe OTBIPHIIL,
KarnTramMa MeH KaJIJIbIKTap TypaJibl OeNriai AupekTuBackl (Oyaan opi-JlupekTrBa) Heri3
o6omapl. Ocwl  aupekTuBaHblH 10-0a0bl KamTamMaHBIH —KaJIIbIKTAphIHA OOJIKKE
KOWBUTATBIH TajanTap/bl KOSATHIH E€ypomnajblK CTaHAAPTTAPABl ©3CKTECHIIPYIi
KO3JIeU/IL:

- KanTaMaHbIH OMIPJIIK [UKJIH TaJljay KpUTEPUHTIEpl MEH dJIicTeMeNepi;

- KarTamajia ayblp MeTajap MeH 0acka Jia KayinTi 3aTTap/bIH OOJybIH OJIIIeyTe
KOHE Tekcepyre (Tekcepyre), COHJai-ak oJapAbl KanTaMaMeH >KOHE OHBIH
KaJIJIBIKTAphIMEH O1pre KopIllaraH opTara IIbIFapyFa apHaJFaH o/IicTep;

- 9p TYpil KanTamalapra apHaJfaH KailTa eHJENeTIH MaTepHalgapIbIH
MUHUMAaJIbl MOJIIIEPIHIH KPUTEPUILIIEPI;

- KaiiTa eHJey aicTepl OOMBIHILIA KpUTEPHILIED,

- KaillTa eHJey >XOoHE KOMIIOCTTay TOCUIAEpl >KOHE aJlblHFaH KOMIIOCTKA
KOMBIJIATBIH TajlanTap;

- KanTaMaHbl TaHOa1ay KpUTepuiliepi.

JupextuBanbiy 4(2) 6adbiHa cotikec (2004 k. pemaknusChIHIA) CTaHAAPTTAP
«KanTaMaHbIH 3KOJIOTUSIIBIK OCEPiH a3aiTyra» OarbITTalybl Kepek. OChIHBI ecKepe
otbIpbin, Eyponansik KoMuccusiHbIH MaHIaThIHA COMKEC 9PEKET €TE OThIPhIN, OTKEH
*b1Tbl Eyponansik crangaprray komuteti (CEN - Comite Europeen de Normalisation)
OipKaTap MaHBI3[IBI €YpPOMANIBIK CTaHAAPTTAPLI KaiiTa Kapaabl, OJApAbIH aJIbIHFBI
Hyckanapsl xxakbiHaa - 2000 beutbl KaObUTIAHABI (2-CYpeT).

Ochl cranaapttap cepusicbinbig Oipinmiici - EN 13427: 2004 Kantama. Kantama
XoHe KanTama kKanaesikrapbl (Packaging - Requirements for the use of European
Standards in the field of packaging and packaging waste) camacbiHaarbl eyponaibIK
CTaHAapTTap/bl KOJIaHyFa KOMBIJIATHIH TajJanTap.
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Ne94/62/EO mupexTHBacEH EN 13427:2004 Kanraua - Kanraya
HMILIEMeHTanuanay megoepEne2005 B #aHe KaIABIKTap CaTackHaa
&xeurs! 19 aknasaarer Ne2005/C44/13 O D DL DAL KO ANy TR

Konmccna Xabapnamacsr

KOHBLTATEIH TaJzanrap

EN 13428:2004 Kanrrayma - Onzipic
IeH KypaMFa KOHBLTa THIH HaKTEl
Tatanrap - MaTepHaIgapas KEICKa pTy
APKBLTEL aABIH ATy

EN 13429:2004 Kanrama - Cafixec
MaTepHaIgapFa KaHe Kaira
nmaHgaTaHyFa apHAFaHKanraMa
TYpaepiHe KOHEL1ATEH Ta1aNTap

EN 13431: 2004 Kanrrama - MuEEEMATIE TEMEH

EBUTY Oepy crenHdHKAIMACEHE KOCa ATraHaa, EN 13430:2004 Kanraya —
SHEpPIHA ATy HEICAHEIEAA KATNEIHA KelTipLTeTiH Marepraaae KaHita 6HIeY a pKELTEL
KanTaMara KOHBLTATEIH TATanTap B KAIOHEHA KeITIPLTIeTH KalTaMara
KOHELTa THIH Ta1aITap

EN 13432: 2004 Kanrama - KommocTray sxoHe OHOIOTHATBIK BIABIPAY apKbLIEI
KaImbIHa KeITIPUTIETIH KanTaMara KOHBLIATEIH TatanTap - KantaMass! TYIIKUTKTI
KaOBLIgay YIIH CHIHAK CXEMACH JKoHe Daranay KpHTepHiAIep:

Komuccuaunm 2001 xsums: 28 maycemymarsr Ne 2001/524/EO Ne94/62/EO
aceHa cafikec Eyponansik Korampacteikrapase Pecvu xypaamsmaa EN

HHpeKTHE
13428:2000, EN 134292000, EN 13430:2000, EN 13431:2000 xone EN 13432:2000
CTaHAapTTaphiHa CLITEMENEPAl XapHATayFa KaTBICTHI IIEIIiMI

Cypert 2 - KantamMaHbIH SKOJIOTHSUIIBIK 9CEPIH a3alTyFa apHaJFaH €ypOIaIbIK
CTaHJapTTap

CraHmapT ayblp MeTalgap MEH KayinTi 3aTTapAbl a3alTy YIIiH OJapbl
KOMITOHEHTTIK JCHTeWIe, KalmlblHa KENTipyai (YHKIIMOHAIIBI OIpiiK JEeHreriHe
Oarasiay KepeK eKeHIH aHBIKTal b1, KamTayIbl ®KeTKI3YIIHIH 3aH/IbI JKayamKepIIUTITiH
ke3aeiTiH @paniry3 3aHbl MEH KamTayllblFa 3aHAbl JKayalmKepIIUTIK >KYKTEHTIH
Bputanapik 3aH apacbiHga Oeirui 0ip «KaKThIFBIC» Oap ekeHiri atam oTiaal. OcklFaH
KapaMacTaH, YJITTHIK 3aHJapAaH TYBIHAAWTBIH 3aHIbl MiHAeTTepAl ['epmanusiiga
eyponayblK KanTama CTaHAapThl MIEHOEPiHAE BIHTBIMAKTACTHIKCHI3 OPbIHAAY MYMKIH
emec, Mbicaiibl, VITTHIK cTtangapT DIN EN 13427:2004-10 Kantama mMeH kanTama
KaJIJIBIKTAapbIHA KATBHICTHI €YPOTAIBIK CTaHAapTTApbl KoJiaaHy Tanaos! (Verpackung -
Anforderung an die Anwendungen der Europaischen Normen zu Verpackungen und
Verpackungsabfallen) sxenen kaObL1maHBL.

Crannmaptrap cepusicbiHbIH exintici - EN 13428: 2004 Kanrama - Ouuipic nieH
KypamMfa KOWBUIATHIH HAKTHI TajlanTap - KO3/l KBICKAPTY apKbUIbl aJJIbIH ally
(Packaging-Requirements specific to manufacturing and composition-prevention by
source reduction) «anaeiH aimy craHaapte» (prevention standard) KpICKailia aTayblH
aJJibl.
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Ocbl  crangapTThiH 2000 KbUIFBI HYCKAChl, HETI31HEH, TYTHIHYIIBIHBIH
Kayirnci3airi MeH KaObUIIaybl YIINIH €H a3 KaXeT OOJIaThIH cajIMakK IeH KanTama
KOJIEMIHIH CaKTajdyblHa KEMUIIIK OepeTiH CaHABIK aJbIH-aTy oJIICTEMECIHE
OarbITTanFaH. Camnanbl ajlJblH ally, SIFHU JICHCAYJIbIKKA, KOpIIaraH opTara HeMmece
KaJIblHA KENTIpY MPOIECIHIH TUIMIUIIIHE 3USH KENTIpyl MYMKIH MaTepHaigap.Ibl
HEMece 3aTTap bl MaiIanany/abl a3alTy TeK KOCHIMIIIaMEeH KaMThUIABL. TeHrepiMCi3aiK
alKbIH OOJIJIBI.

2004 >XBUTIBIH KaHA HYCKAChl MYHJAW TEHIepIMCI3IKTI JKOSIbI, €HJl Ke3-
KEJITeH KAyilTi 3aTTapAblH HEMece MpernapaTTapblH OOJNybIH aHBIKTAY OJIApIbI
a3alTyqIbIH KaTaH KaXeTTUliriMeH Oaitnanbictel. CoHbIMEH Kartap, Eypomanbik
KoMuccusiHplH YCBIHBICHI €CKEpiIIi, OFaH COWKEeC €HJl KayilnTi 3aTTapisl deii
SHTI3UINeH/Iepre FaHa €MEC, OJIapbIH IIbIFY TET1HE KapaMacTaH a3aiTy KaxKerT.

Hunepmanasimarel 6acka eypomabIK eIepre YKcac, €CKi HYCKaHBIH OpHBIHA
xaHa Hycka nen-EN 13428: 2004 ynTThIK CTaHIApTHI peTiHAe KaObUIIaHIbI.

EN 13429:2004 cepuscbinblH yuniHmn crangaptel: Kanrama - Twuicti
MaTepuaiiap MEH KaiiTa MaijajaHyra apHaJfaH KamnTrama TypJiepiHe KOWbUIAThIH
tanantap (reuse standard) «kaiita madmamany cranmapte» (reuse standard) mem
aTaJlJIbl.

JlupekTuBara CoWKeC KalnTaMaHblH  (PU3MKAIBIK  €peKIIeTiKTepl  MEH
CUIMATTAMAJIAPbl OHBI KaJbINTHl NaWJallaHy >KarJaWblHIAa KaWTa MaiaanaHyablH
OipHemie aifHANBIMBIHAH OTYiH KamTamacki3 eryi kepek (Il kockimima, 2-tapmak).
CrangapTTbiH 2000 >KBUTFBI HYCKAChl MYHBIH TE€K TOPT aJIFbIIIAPTTapbIH OeNriieiiai,
2004 KbUTFBI )KaHA HYCKaJa OYJI apTTap alTapabIKTail KEHSUTUII.

Kaiita maiinanany »*yieciHiH >KYMBIC ICTEYIH doHE OCbhl )KYHEHIH MaKcaTTapbl
YIIH KalnTaMaHbIH >KapaMIBUIBIFEIH TEKCEepy Npoleaypachl Ka3ipaiH e3iHae 9
TapMaKThl KAMTHU/IBI.

Kannmait na Oip cebentepMeH KaiiTa maijaiaHy >KYWECIHEH IIbIFApPbUIFaH Ke3
KEJITeH KarnTama MaTepuajibl MaTepualbl KajlblHA KENTIPY, SHEPTUSHBI KalIbIHA
KEJTIPy HEMECE OPTraHUKAJBIK KaJlIMblHA KEJNTIPYy CTaHAAPTTAPBIHBIH OipiHE CcolKec
KOMBLTYBI KepeK (TOMEHEC KapaHbI3).

Cepusabig Toptinmici - EN 13430: 2004 Kanrama - Matepuanapl Kaiita eHaey
apKbUIbI KaJlblHA KENTIPIIETIH KanTamara KoibuiaTeiH Tanmantap (Packaging -
requirements for packaging recoverable by material recycling) «maTepuanabl KaambiHa
kenTipy crangapte» (Material recovery standard) kpickaiiia aTaybIH ajbl.

Ecki HyckacblHaH aWBIPMAIIBUIBIFBI - CTAHJAPTTBIH JKaHA HYCKACHI
JKETKI3YIIIJIGH KalTaMaHbIH Kajldlbl CcaJdMarblHAAa KailTa oHAIpuUIeTiH (KaiiTa
OHJICTICTIH) MaTepUaJIBIH TMANbI3bIH JKapHUIayIbl TajJal €Teli. bysl TajganTel Ky3ere
achIpy YIL1H 9p KOMIIOHEHT JKEKe 3epTTeNe/ll, OHbIH CaJIMaFbIH KOPCETLIE 1 )KOHE KalTa
OHJICYTE KapaMJIbUTBIFBI )KOHIH/IE KOPBITHIH/IBI Kacanaabl. MbIcanibl, erep CyChIHHBIH
CBIMBIMIBUIBIFEI  KaliTa eHaeyre OomarbiH  miactukaiblk  PET-Oerenkenen
(KanTaMaHbIH TOJBIK caiMarbiHbIH 85%), KailiTa eHaeyre OoJjaThiH KaKmaKTaH
(canmakThiH 10%) 'xoHE KalTa eHjaeyre O0IMalWThIH (oJibra xamnceipMacbiHad (5%)
Typca, o1 KanTamaHblH 95% KaiiTa eHaeyre *apaM/Ipl €KeHIH XKapusiai anapl.
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EypomanpiH 0Oacka enaepiHAeri CHUSKTBI, YJIbIOpUTaHUSATA Ja  OChI
CypONAJILIKTHIH JKaHa HYcKachl Herizinae cranmaprrap BS EN 13430: 2004 yiaTThIK
BpuTanbiK cTaHAapTHl KAOBLIAAHIbI.

EN 13431:2004 cepusiceinnarbl Oecinini ctangapt: Kanrama - DHeprusi amy
TYpiHJE KalmblHa KENTIPUICTIH KamnTamMara KOWBLIATHIH TaJjlalTap, OHBIH 1IIHJC
MUHUMAJIIBl TOMEH JKbUIy cHUMOaTTamMalapjaH (SHEPIrHUsiHbl KaJIblHA KEATIpY
dbopmacblHa KallblHA KENTIpyre apHalfaH MMaKeTTIK aHbIKTamanap, MHUHHUMAJIbI
uH(pepu KalopusIbl MOHAI HMHKIIO3USIIAYy CHEeNU(PUKALMICH) TYPAThlH «KaJbIHA
KEJITIPY CTaHJapThl» JAETEH KbICKAIlla aTayFa He SHEprusi CTaHAapThI (energy recovery
standard).

XaHna HycKamarel e3repicTep €CKi HYCKaHbI KOJIJaHy Ke3iHjae maiima OonraH
TYCIHIKCI3I1KT1 O0oabipmayFa OarbiTTanyad. CtanaapTreid 2000 KbUTFBl HYCKACBIH 1A
op TYpJIi KOMIIOHEHTTEPACH TYPaThlH KanTaMaHbIH MHHUMAJIBI TOMEH JKbUTYJIBIFbIH
ecentey Gopmynacel 0omabl. CTaHIAPT AUPEKTHUBAAA KOTAHBIIATEIH «TOMEH KBLTY»
(inferior calorific value) Tepmuni ISO kKongaHaThIH «Ta3a xkbUTY» (net calorific value)
TEPMUHIMEH CHHOHHMM €KEHIH TYCIHAIPreHIMEeH, OyJI TEepMUHIEPAl Ke3eK-Ke3eK
KOJJTaHY Ka)KETCi3 KUBIHABIKTAp TYFBI3ABL. byl «TemeH KpUTy (Ta3za KbLTy)» KOC
TEPMUHIH KOJIaHy apKbUIbI TY3€TUIII.

CraHnapTThlH €CKl HYCKAachbl MUHHMAJJIBI TOMEH (HEMece MUHHMAJIJbI Ta3a)
KaJIOpUsIaH repi «kbuty maimaced (calorific gain) TyxeipeiMaamMachiHa OarbITTaIFaH.
’Kana Hycka ekeyiHIH apachlHAarbl OalJaHBICTHl HAKTBUIAMIBI JKOHE HAKThI
VHAYCTPUSUIBIK JKYWEHE KbUIy IMMaWJIaChlH €CENKE ajaTblHIAal >XOfapbl TOMEH
KJIOPHUSIIBI TCOPUSIIBIK MUHUMYMFa KOWBLIATHIH TaJdanThl Oearineii.

BypeiH cTaHmapTTa KemnTereH kWi KOJAAHBUIATHIH KanTay MaTephasIapiblH
Ta3a JKBUTYJIBIFBI, OHBI KAJITIBIHA KEJITIPY MPOIIECIHIC MaigalaHy YIIiH KaKeT SHePTHs
YKOHE JKbUTy Maijgacel KepceTiireH kecte OonraH. JKaHa Hyckaga Oy KecTe Kol
MKETIM/I1 )KbLTY SHEPTUSCHIH, COHBIMEH KaTap op *Kar/Jaii/ia >kaHy IPOLECIHIH HOTUXKEC]
OombIN TaOBIIATHIH KYJJIIH HEMECe KYPFaK KaJJAbIKTapbIH MaWbI3bIH KOPCETY YIIIH
aTapibIKTall KeHeWTUIal. EHl kKecTene kamTamMa MaTepHalIapbIHBIH MbICAIaphl
OJlaH Jia KOIll, COHBIMEH KaTap KalTaybIIITHIH KaHJall KOMIOHEHTTEPl YHEPTHUSHBI
KaJITIbIHA KENTIpYy TajanTapblH KaHAFaTTaHIBIPMAWTHIHBIH JKOHE HENIKTeH OyJiaii
OOJIaTBIHBIH KOPCETE/I].

Eyponanblk KOMUCCUSHBIH YCBHIHBICBIHA COMKEC, DHEPTUSHBI KAJITbIHA KENTIPy
MPOIIECIHE TEpIC ocep ETeTIH 3aTTap MEH MaTepualjgapibl, COHAal-aK oOJapablH
KOMOWHAITMSJIAPBIH JKOHE DSHEPrUSHBI KaJIblHA KEATIPY KeE3iHIe KUBIHIBIKTAp
TYFBI3aThIH KalTama JU3aiHbIH KAMTUTBIH KaHa HYCKa CHT13UI/I1.

EN 13432:2000 cepusicbiHIaFbl alThIHIIBI CTAHIAPT, KaliTa KapajiMaca Ja )KoHe
2000 bUTFBI HYCKaJa KojaaHbicTa Ooiica aa, Eyponansik Komuccust 2005 Kbuibl
KapusUTaHFaH xabapiiamaja, Oacka CTaHIApTTap/blH jKaHa HYCKaldapbIMEH Oipre
e3repTinreH J[upekTnBaMeH YHIeCKeHIEPIiH KaTapblHa KOCHUIIBI.

2001 >xpuIBI TaFel Oip MaHBI3ALI cTaHAAPT KaHAPTHUIABI - EN 643:2001 Karas
KoHEe KapToH - KanmplHa KenTipijeTiH Kara3 O€H KapTOHHBIH CTaHIAPTThI
mapkanapbeiHbIH Eyponansik tizimi (paper and board - European list of standard grades
of recovered paper and board), oran coiikec ka3ip Eypomama OGapiblK KakTa
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naijanaHbUIaThIH Kara3aap/bl )KIKTEY JKOHE TaHOanay *y3ere acblpbuiajibl. MbIcasl,
I'epmanusana DIN EN 643:2002 yaTTBIK CTaHAAPThl KaObUIIaHFaHBIH €CKEPY KaXKerT.
OraH coiikec KajmblHA KENTIPUIETIH Kara3 O€H KapTOHHBIH OapiiblK MapKajiapbl
(coptrapel) 5 tomka Oemineni. l-kecteme 'OCT 10700-97 OGoiibiHIIa Kara3 >KoHE
KapTOH KaFa3IapbIMEH JKIKTETyl YCHIHBUTFaH. ¥KCac KOJIaHy callachl 0ap TEXHUKAIBIK
mapTTap: KalTalaMma IMHKi3aT PeTiHIe KOJJAaHbUIATHIH )KOHE AKCIIOPTKA JKETKI3UICTIH
Kara3 J>KOHE KapTOH MakyJjaTypachl, ajaia oJl CYpbhITaIMaFraH MakyJiaTypara
KOJIJTaHbUIMAN/IbI.

Kecte 1 - Eypomansik cranmaptka xoHe ['OCT 10700-97 coilikec Kaiita
naijanaHbUIaThIH Kara3 j)KoHE KapTOH (MakyjaTrypa) COpTTaphIHbIH (MapKaJlapbIHbIH)
KIKTEIy1

KaiiTa naijanaHblIaThlH Kara3 jKOHE KapTOH COPTTapbIHBIH I'OCT 10700-97 6oiipiHmIa

eyponaislk xikrerxyi EN 643: 2001 Karas MapKaJlapblHbIH
KIKTETyl

5 rom: 3 tom:

1-mi Tom - KapamaiibiM coprtrap. 11 copTran Typaabl, MbICaNbl, | A TOOBI - JKOFAphI caraibl,

1.02 copt Kara3 6€H KapTOH KOCHAacChl, CYphITITaIFaH, KypaMbiHaa | 4 mapkangan Typajasl (MC-

razer-xypHaimaapaeiH eH kebi 40 %; 1.07 coprrel Temedon
KiTanTapbl (CKaHa >KoHE IMaiJajaHbUIFaH, TYPJI-TYCTi Oerrepii
KOca ajFaHa, >KeTIMMEH >KOHE KeNIMCi3, Kecyre pyKcaT eTireH).
2-111i - opTama. by Tor 12 copTTh KAMTHBI, OJap/AbIH apachIH/a,
mbicanbl, 2.05 cypeinranaTein KeHce Karasbl («Sorted office
paper»).

3-m1i Tom - KOFapel copTTap. 19 copTraH Typanbl, OJap.IbIH
imminge, Meicansl, 3.14 ak razeT Karassl («white newsprinty).

la-gan MC-4A-ra nieitin),

b ToOBl - 3 wMapkamaH
TYpaThblH OpTalla canajsl
(MC-5b-nen MC-7b-re
NeHiH),

B T006Bl - 6 wMapkaman
TypatbiH canacbi3 (MC-8B-
neH MC-13B-ra zeiiin)

4-1mi - kpadT Karazgap ToObl. OraH 8 copt Kipemi, Mbicaibl, 4.06
COPTHI KOJIIAHBUIFaH KpadT Kara3sl (KOJIAaHBIIFAH KpadT Karassl
JKoHe TaOuFu HeMmece aK TYcTl kapToH); 4.07 copTsl kaHa KpadT
Kara3bl (KaJlIbIKTap jkoHe 0acka jkaHa KpadT Karas3bl )KoHE TaOUFU
PEHKTET1 KapTOH).

S5-mi - apHaiiel coprrap, Oapmbirel 7. Mpicanbl, 5.01 copter
KaJIMbIHA KEJTIPUIETIH KaFra3 O€H KapTOH KOCIHAaChl
(cypeInTasiMaraH Karas »oHEe KapTOH, Ko3re O6JIHIeH)

Karaz mapkacel

EN643 -

1~
'
IS
n
'
I=
~

Cunarrama J

CrangapT HoMepi

l-ton

05 - copThl

Kimi mapracbt

Cypert 3 - EN 643:2001 6oiipiamma 6enriiey (Tanbanay)

3-cyperre, EN 643:2001 Goiipiama Oenriney (TanOanay) KOPCETIreH.
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I'OCT 10700-97 OoiibiHIIA IIAPTTHl OCNTUICYAIH MBICATBI  KEJIECIIeH:
Makynatypa, MC-1A. byn Genri ka3ipri yakpITTa MIHAETTI TaHOaMaybIHBIH O6JIiri
OOJIBITT TAOBLIA/IEL.

«OKapamcei3 matepuan» (Unusable material) - 2 sreMenTTeH TypaThiH Karas OcH
KapTOH JKacayFa jKkapaMChI3 MaTepuai: «Kara3 eMec KOMIIOHEHTTEP) XKoHE «Kara3 OcH
KapTOH OHJIpyre *apaMchl3 Karaz OeH KapToH». KalrbiHa KeNTipuleTiH Kara3 OeH
KapTOH HET131HEH KapaMcChI3 MaTepuagapabl KaMThIMaybl Kepek, Oipak Oenrui Oip
copTTap (Mapkajgap) yIIiH jkapaMChi3 MaTepUaIAap IbIH KeHOip MPOMOPIUACH CAThII
aTyIIbl MEH >KETKI3YII apachlHa KeNiciareH 0oJjca, OYJI TeK «OHJIPICKe KapaMChl3
Karas3 >KOHE KapTOH» JICTl CUTIATTaIFaH 3JIeMEHTKE KaThICThI 00yhl Kepek (2.1-Tapmak
EN 643:2001).

«Karaz eMec KOMIIOHEHTTEP» - KaJlblHA KEJITIPUIETIH Kara3 O€H KapTOHIAaFbl
Ke3-KeITeH 0er/ie TacTayIibl 3aTTapAblH KYpaMbl, 0JIap OHACY Ke3iHae MaIlluHaIapra
3USIH KENTIpyl HEMECE OHAIPICTIH TOKTayblHAa 9KEIyl MYMKIH HEMECE COHFbl OHIMHIH
KYHBIH TOMEHCTYl MYMKIiH, aTan alTKaHJa: METaJUl, TUIacTMAacca, IIBIHBI, TOKbIMA,
araii, KyM JKOHE KYPBUIBIC MaTepuajaapbl, CHHTCTUKAIBIK 3aTTap, CHHTCTHKAJIBIK
karasnap (2.2 rapmak EN 643:2001).

«OHJIpiCcKe KapaMChI3 Kara3 »oHe kapTon» (paper and board detrimental to
production) - kara3 6eH KapTOHHBIH COPTTaphl (MapKaiapbl), 0JapAbl KaJIIblHa KEATIPY
HEMece OHJCY COHINANBIKTHI KhIMOAT, OJIap Kara3z O€H KapTOH OHJIpyre apHajFaH
IIMKI3aT peTiHJIe 0a3UCTIK HEMECE CTaHAapPTThI Ka0bIK JICHTeH1HE KapaMChi3 HEMECe
ic Ky3iHIe OYJIHIeH HeMmece OoJjapAblH OOJIybl JKapaMChl3 KarasJbIH TOJIBIK
KoHcHUrHanusce (2.3 Tapmak 643:2001).

JIMpEeKTUBaHbI iCKE achIpy ’KOHE FHUIBIMHU-TEXHUKAJIBIK MPOTPECKe KONBLUIATHIH
TEeXHUKAJBIK TaJIanTap ibl OeiMey MaKcaThIiH/Ia COHFBI KblAapsl Eyponana 6acka ga
JKaJMbICypONaliblK, ajd OJaH KeMiH KanTamMa KaJJbIKTapbIHbIH KaHaa 1a oip
TOPEKECiHE KATBICThI VITTHIK CTaHAApTTap ayKbIMABI TYpAe KaiTa Kapanyna.
Omnap/eiH iMI1H/E, aTan alTKaHa, KeJIeCcl CTaHaapTTap bl KeATipyre 0oiaibr:

1. EN 840:2004 crannmaptrap cepusichl: 6 OOIIKTEH TYPAaThIH MOOWIIBI1 KOKBIC
xorrikrepi (mobile waste KoHTeiHEpIIEpi).

2. EN 12574:2002 cranmaprrap cepusichl: CTalmoHaApJIBIK KOKBIC MKOIIIKTEPi
(stationary waste koHTeitHepiepi) 3 OOTIKTEH TYpaIbl.

3. EN 13071:2002 KangsikTapabl 0eJieK >KWHAayFa apHaJIFaH KOHTEHHepIep -
MEXaHUKAJBIK-ChINBIMABLUIBIFBL 8011-11eH 500051-re AeliiH KoTepiieTiH KOHTeHHepep
(cenmekTHBTI KaJIBIKTAp KOJUICKIMACH KoHTeiHepepi-Above-ground mechanically-
lifted konTelinepnepi with capacities from 80 1 to 5000 1 for selective kanabikTap
YKUHAFbI).

4. EN 13193:2000 Kantama - Kantama >koHe KopillaraH opTta - TepMuHOI0THS
(Packaging - Packaging and the environment - Terminology), oHbIH Heri3iHIe
dpannusaaa, meicansl, NF en 13193:2000 emballage - emballage et environnement -
terminologie yaTTeIK cTaHIapThI KAOBLIAAHIbI.

5. EN 13437:2003 Kaiita eHiey KanTamachkl MEH MaTepuaiiapsl - Kaiira enaey
onicTepiHiH KpuTepuiiepi - Kailita eHney mnpoiecTepiHiH CcHUIATTaMachl KOHE
auarpaMmmanap (KaiTa eHJiey 9/1iCTepiHe apHaIFaH KarnTama >kKoHe MaTepualibl KaiTa
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OHJIey - KpUTEepHil-KaliTa ©HJey IMpOLECTepIHIH CHUMaTTaMachl >KOHE aFblH
JarpaMmMachl).

6. EN 13440:2003 Kanrama - KaiiTa ©HICY JKbUIIAMIBIFBl - aHBIKTAY JKOHE
ecenTey dfici (Kaita eHey KodhPUITMEHTI-aHBIKTAY KOHE CeITey JIICi).

7. EN 13592:2003 Kantama - Yi# KalImbIKTaphlH >KHHAyFa apHAJIFaH
TUTACTUKAIBIK KalTap-ChIHAK TYpJepi, Tamantapsl xone omicrepi (Packaging-Plastics
sacks for household waste collection-Types, requirements and test methods).

8. EN 13593:2003 Kanrtama - Y# KangpIKTapblH XKHHAyFa apHAJIFaH Karas
COMKEIIep-ChIHAK TYpJiepi, TajmanTapsl koHe omictepi (Packaging - paper sacks for
household waste collection - Types, requirements and test methods).

Kantama kannaeikrapsl OOMBIHIIA YITTHIK cTaHpapTTap Eypoma ennepiHiH
VITTHIK 3aHHAMACBIHBIH aKTUIEpIHE /i€ HETi3/IeJEeTIHIH €CTe€ YCTaraH >KOH, OJap/bIH
apachlH/a, MBICAJIBI, KeJIeCUIep Il aTayFra 00Jajibl:

1. dpannusaa MEMIIEKETTIK KEHEC KaObUIaraH KanTama KaJJbIKTaphl Typajibl
1994 xpunret 13 minaeneri Ne94-609 XKapnbik, 1998 sxpurrsr 30 mringeaeri Ne98-679
Kapneikren esreprinai (Decret m 94-609 du 13 juillet 1994 relatif aux dechets
d'emballage dont les detenteurs ne sont pas les menages, modifie par Decret n 98-679
du 30 juillet 1998), xone Ne94-609 JKapneikTel Kongany Typaibsl 1995 xputrbel 13
coyipaeri Ne95-49 skonorust MuauCTpiHiH mEpKysiphl (Circulaire m 95-49 du 13 avril
1995 concernant la mise en application du decret n 94-609).

2. 'epmanusna - 1998 xbutrbl 28 TamMbI3Aarsl (peaepanablK YKIMET KaObLIgara
KalTaMa KaJIbIKTapbIHBIH allaplH aiy Typaisl Kayiael (Verordnung tiber die
Vermeidung von Verpackungsabfallen - Verpackungsverordnung - VerpackV).

1994 xeurel 24 xentokcaHmarbl  Ne94/62/EO  JlupekTHBachbiHA — €IICyIIi
e3repictep eHrisren 2004 >xpuirel 11 axkmangarel Ne2004/12/EO  nupekTuBachl
KaObIIJaHFaHHAH KEWIH aTajifaH YITTBIK aKTUIep JIe JKaKbIH apaja cTaHaapTTapra
JKYPTi3UIT€H PEBHU3USHBI €CEMKEe aliMail JKY3€re achlpbUla aJIMalTBIH TYy3€TyTe
YUIBIPAWTHIHBI aHBIK [ 16].

OniMzepai  KanTamara apHAJIFaH  OKCO-OMOBIABIPAWTBIH  KalTaMaHBIH
Kayincizaik Tamantapbsl MeH sKomorusiblK Tamantapel [OCT 33747 kyxaTeiHIA
*a3purrad [17].

[ITapyambuIbIK KYPri3yaiH HAPBIKTHIK JKaFaibIH/1a TYTHIHYIIBUTBIK CYPaHBICTHI
KaJIBINTaCTBIPY/IaFbl, Tayap alHAJBIMBI IIPOIICCIHIC TayapablH CaHIBIK KOHE CarlalbIK
cUnaTTaMalapblH CakTayJarbl, OHIMJI TackMaijgay MEH KoWMmanay THIMIUIITIH
apTTBIPYJaFbl KanTaybIlll MaTepHaap MEH KamnTamalapiblH pesi OapraH calbIH
MaHBI3/IBI JITT TAHBLIAbI.

TyThIHYIIBUTAPIBIH YHEMI OCIIT KeJie )KaTKaH CYPAHBICHl KalTaMa OHEPKICIOTHIH
KApKBIH/IBI OCYIH BIHTATAHABIPAAbI, OyJ1 Oip >KaFbIHAH OTaHABIK OHIMIEPIIH dJIEMIIK
HApBIKTaFbI 09CceKeTe KaOIIeTTUTITIH apTThIPaIbl, €KIHII JKaFbIHAH, KOPIIaFaH OPTaHBI
KanTama KaJIbIKTaphIMEH JIACTAy apKbLIbI SKOJOTHUSIIBIK MOCEICH] Ty apaibl.

Kantama - Oyn eHiMmHIH Oer-OeifHeci >koHEe KeOlHece TYTHIHYIIbUIAP CaThIM
anynaH OYpBIH Ke3JECETIH JKaIFbI3 Hopce. JleMek, alphIKIIa HeMece WHHOBAIIMSUTBIK
Kantama 0acekere KabIeTTi opTaja caTbUIbIMIbBI apTThipa anajasl. Kantama coHbIMEH
KaTap TYTBIHYIIbIFA aKnapat 0epei. Mbicaibl, KariTamMaHbl TaHOAMAy OHIM/II
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CollKeCTeHIIpyre, TaFaMmJIbIK KYHJBUIBIKKA, UHTPEAUEHTTEp AeKIapalusICchlHA, Ta3a
caJIMaKKa >KOHE OHJIIpYIIl Typajbl aKnapaTka KaTbICThl 3aHHAMAJIBIK TajanTapIbl
KaHaraTTaHasipagsl. COHBIMEH KaTap, KanTamada JalbIHIBIK HYCKaylapbl, OpeH
UACHTU(DUKAMACKHI )KOHE OaFa CUSKTHI MAHBI3IbI OHIM TypaJibl aKmapat 0ap.

Kazipri 3aMaHfbl TEXHUKAJBIK *OHE KOFAMJBIK TajanTapra CoMKec KeJeTiH
KAHAPTBHUIFAH HEMECe >KaHaJaH o3IpJCHIeH CTaHJIapTTaplblH OOJybl OTaHIBIK
HapBbIKKA COHFBI KbUIJAPhI )KUHAKTAJIFaH TEXHOJOTHUIAP/IbIH, O1IIM MEH TOXKIpUOEHIH
eHyiHe bIKMan eteai, KazakcTaHHBIH KanTama MaTepuaiapblH OHIIPY CalachlHAFrbl
CEPHIHIH KeCeNIeTe/11, OTaHABIK OHIMHIH CBIPTKBI KOHE 1IIK1 HapbIKTapAaFbl carachl
MeH 0acekere KaOlIeTTUIINH apTThIpyFa xapaemaeceTin 0oaasl [18].

XKana eHimmi eHmIpy Ke3iHIE CTaHIAPTTHI d3ipiey KaxeT. JKaHa eHiImi
CTaHJAapTTAay HOPMATHBTIK-TEXHUKAIBIK KyKaTTaMaHBI KOCIapiay asChIHIa Ky3ere
aCBIPBLTATBI.

Kantamansl crangapTTayJblH HETI3r1 MakcaTTapbl ©HIMHIH OapiiblK alyaH
TYPJIUTIT] YIIIH KanTaMaHbl JAYPBIC TaHJAyFa >KOHE jkoOanayra MYMKIHIIK OepeTiH
HOPMATHUBTIK KyKaTTama KeEIIeHIH KYpy, KalTama OHBIH alHaJIbIMBIHBIH OapiIbIK
OybIHIAaphIMEH  OalmaHBICTBI  KeH  OipizmeHuipy  (Kedik  KanTaMachIHBIH
MEXaHUKAJAHBIPy KOHE aMOPTU3AIMSIBIK KaCUETTEpiHIH OIpIiri, KOHTEeHHepiepre
caly MYMKIHJIr, TYTBIHY KanTaMachlHBIH TEXHOJOTHSUIBUIBIFEI MEH  e3apa
aJIMaCTBhIPbUTYBl, TONTHIK KamnTaMajaa YTHIMIbI TOCEy MYMKIHIIT), KanTaMaHbIH
JKOFaphl CalachlH HOPMATHBTIK KOHE TEXHUKAJIBIK KaMTaMachl3 €Ty, MaTepHaJIbIH
HAKThl TYPIHEH 93IpJICHIE€H KanTama MaTephalijapbl MEH KanTamajapJblH OipTEKTi
TOOBI YIIIH cama KepCEeTKIITEpiHiH Oipiiri, KyXarTamaHbl Ja, KanTaMaHbl a
XaNbIKapaJblK CTAaHAAPTTAP JKYHEIepIMEH KaJbIIKa KENTIPpyAl KAMTaMachl3 €Ty.

KanTama GoiibIHIIIa cTaHAAPTTAPIBIH KeJiecl Typiaepi 0ap:

1. ¥ipIMAACTBIPYIIBUIBIK-9JICTEMENIK CTaHIAPTTap XYyilecl euemM OipJiriH
KaMTaMachl3 €TYIIH MEMJICKCTTIK >XYHeCiHE >KaTaThlH CTaHAAPTTAPAbl KaMTHJIBI.
['OCT rtananTapbina coiikec «(}» apHaiibl TaHOaay OeNrici eHri3iieil - Kanramaaarsl
OopaJifaH Tayapjiap CaHBIHBIH OEJNTUICHTeH Tajamnrtapra coiikecTiri. O ochl ©HIM/II
alfHaJNBIMFa IIBIFAPATHIH OHAIPYIII, KalTayllbl HEMECe UMIOPTTAYIIbl KaTaMa aFbl
OpajiFaH TayapiapJblH CaHbIH METPOJOTHUSIIBIK Kajarajiay/bl >KYy3ere achbIpaThIHBIH
JKOHE OHBIH OCNTIJICHTeH TajanTapfFa COWKECTITH KamMTaMachl3  €TETIHIH
KyoJaHAbIpaIbl.

2. XKanmel TeXHUKAIBIK CTAaHAAPTTAp KYHECl TepMUHIEpre, ApTThI Oeriiepre,
KOJTayFa, METPOJIOTHSIIBIK OJIIIEMICpTe apHaJIFaH CTaHIaPTTap bl KAMTHIBI.

3. HakTel eHIM cTaHapTTaphl eJemaepre, Typiaepre, CopTTapra, MapKajiapra,
U3aifHFa, KaObUIIayFa, TackIMaiayra, TaHOajlayFa »KoHE caKTayFa KOJIaHBLIaIbI.
By «kanmpl TEXHUKAIBIK TaJlalTapy KOHE <OKAJIbl TEXHUKAJBIK IIAPTTaP» CHUSKTHI
craHgaptTap xyieci [19].

Kantamanbl cranmapTTayra KOWBUIATHIH TallanTap MbIHAAAl (akropiapra
CYWEHE OTBIPBITT KOWbLIA/IbI:

1) KanTamMa yKaFbIHaH Tayapra acep eTeTiH GakTopiap;

2) opaiFaH Tayap TaparblHaH Karrtamara dcep eTeTiH (akropiap;

3) MexaHHKaJIBIK dcepre OailIaHBICTBI CHIPTKBI Maiaanany (aKTopbl;
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4) KJIMMATTBIK ocepre OalIaHbICTBI CBHIPTKBI Maiiianany ¢akropnapsl. by
TaJlanTap ChIPTKbI KapTaro €CKipy, KOPPO3usl, bUIFaIFa TOIMAUIK, MIPyTre TO3IMILIIK
(dbaxkTopJapblH aHBIKTANTBIH cTaHaapTTapra OipiktipuireH. [llukizat maTepuanmzapbl
MEH JKapTbutaii (aOpukarrapra KOWBUIATHIH TajamTap, KalTaMmara, KanTama
MaTepHaIapblHa, METPOJIOTHSUIBIK CBhIHAKTapFa KOWBUIATHIH KAIMbl TEXHUKAIBIK
TajanTap HETi3r1 KepceTKimTep OOMbIHIIA KanTaMa ©HIMAEPIHIH camachlH CaKTayra,
Tayapiapapl cayla OKENCIHAE TackIMayjay, CaKTay KoHE OTKI3y Ke3iHje
IIBIFBIHIAPBI a3aNTYFa BIKIAT €TE/I].

KonTeitnepain MaHbI3 bl KOPCETKIIITEPIHIH Oipl - OHBIH camnachl. KejeH oarsl
enjepi ymiH KanTamaHelH Herisri kepcerkimtepi KO TP 005/2011 xone
CTaHJAPTTapMEH PETJIaMEHTTENE 1, oJlap 3epTTeyiep (ChIHAKTap) MEH OJIeyJIepaAiH
epekenepl MEH 9/IICTEPIH, OHBIH IMIIHJE «KalTaMaHbIH Kayinci3airi Typais» Kenen
OJIaFbIHBIH TeXHUKAIBIK periamenTinie (KO TP 005/2011) TamantapbiH KOJIIaHY XKoHE
OpBbIH/AAY YUIIH Ka)XXETTI YATUIepAl IPIKTeY KaruaajapblH KaMTUTBIH CTaHAApTTap
Ti30eciHe Kipell. ©HIMHIH coikecTirin Oaramay (pacray) (Kemen opmarbl
Komuccusiceinbiy 2011 >xputFbl 16 Tambigarbl miemiMiMeH OekiTiireH Ne769)
cTaHaaprTrap Tiz0eciHe, oJlapAbl KOJJaHy HOTIDKECIHJIE €pIKTI Heri3Ae KeJeH
OJIaFBIHBIH «KalTaMa Kayirnci3diri TypaibDy TEXHUKAJBIK PErIaMEHTIHIH TajlallTapbliH
cakTay Kamtamacsi3 eriieni [20].

Eypasusiyiblk  SKOHOMHUKAJBIK KoMHccHus —ankachlHbIH 2012  sxburrel 20
XKENTOKCaHAarbl wmemiMiMen Ne279 MeMIieKeTTepAiH YoKIJIETTI OpraHAapbIHbIH
YChIHBICTapbl OolibiHIIA - KeneH oJarblHBIH JKoHE OIpbIHFAl YKOHOMUKAIBIK
KEHICTIKTIH MYIIEJNEPIH KOJIJJaHy HOTHKECIHJIC «KalTaMaHbIH Kayilci3diri TypaiabD)
Kenen omarbiabiH TexHUKAIBIK peryamentiniH (KO TP 005/2011) ramanTapsiH,
COHJail-aK 3epTTeysiep (ChIHAKTAp) MEH OJIEYJNep/IiH Karuaagiapbl MEH OIICTEpiH,
OHBIH 1IIIHJE IPIKTEY KaFUJAJIApbIH KaMTUTBIH MEMJICKETapaJbIK CTaHIapTTapAblH
TaJanTapblH EpIKTI HEri3/le CaKTayJIbl KaMTamachl3 €TETIH MeMJIeKeTapasiblK
CTaHAApTTap/Abl d3IpJey KOHIHAET1 Oaraapiama OeKiTUIIl YIATLIepl, «KarnTaMaHbIH
Kayirci3girt Typane» KemeH ofarbiHbIH TexHUKaIbIK periaamentiHiH (KO TP
005/2011) ramanTapblH KOJIJaHY J>KOHE OpbIHAAy koHe 112 MemiiekeTapasibik
CTaHJApTTap/Abl A3IpJieyJi KaMTUTBHIH OHIMHIH COMKECTIriH Oaranaynbl (pacTayibl)
JKY3€ere achIpy YIIiH KaXeTTI.

Kanmama cmanoapmmapul dcone Kanmama canacvlHuly KOpCemKiuimepiH
pemmetmin Kyscammap

XKyprizuiren Tannayra colikec KarTaMaHbl OHJIIPY YIIIH carna KepCeTKIITepiH
PETTENTIH KeNecl CTaHAapTTap aHbIKTAJIbI:

KP CT 2000-2010 «KanTtama. Ce3aik», Kazakcran Pecniyonukacet Unaycrpus
JKOHE JKaHa TEXHOJIOTHSUIAD MHHHUCTPJITT TEXHUKAIBIK PETTEY JKOHE METPOJIOTHS
komuteti TeparaceiubiH 2010 sxputFbr 15 kazanmarer Ne 461-HK OyiipeireiMen
KaOpuiganabl. «Kazakcran craHgaptray koHe cepTudukarray HMHCTUTYTh» PMK
a3ipJIIe .

KP CT ISO 21067-2-2016 «Kanrtama. Cesmik. 2 OemiMm. Kanrama xoHe
KOpILIaFaH opTa *keHiHJeri tepmunaep», Kazakcran Pecnybonukacel MaBecTummsiiap
KOHE J1aMy MUHHUCTPIITiHIH TeXHHUKANBIK PETTeY KOHE METPOJIOTHUS KOMHUTETI
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TeparacbiabiH 2016 xbutrel 14 kapamanarsl Ne286-HK OyipbeIiFbIMEH KaObUIIAHIbI,
«Kazakcran crangaprray xoHe cepTudukarray HHCTUTYTh» PMK a3ipneni.

KP CT DIN EN 13193-2019 «Kopmaran opranarel Kanrama. TepMHHIEp MEH
aHbpIKTamanap», Kazakcran PecmyOnukackl Cayzna >koHe MHTETrpanus MHHHCTPIIITI
TexHuKanblK perTey >koHe MeTposiorus komuTeTi TeparachiHbiH 2019 xpuirsl 30
kKa3aHjaarel Ne 397-HK OyiipeirbiMeH KaOblmanael. «Ka3zakcrtaH cranmaprray skoHe
MeTpoJiorust UHCTUTYThy PMK a3ipneymi.

KP CT ISO 18601-2015 «Kantama >xoHe KopmiaraH opra. Kamrama jxoHe
KOpIlIaraH opTa canackiHaarsl ISO craHgapTTapbiH naiganaHyra KOWbUIATBIH JKaJIIbI
tajganTtap», Kazakcran PecnyOnukacel MHBecTHIUsIap >KOHE JaMy MUHHUCTPIITI
TexHUKaNbIK peTTey >KoHE MeTpoiiorus kKomuTeri TeparachiHblH 2015 xputrbl 24
Kapamaaarsl No 236-HK OyiipeirbiMen KaObliaanasl. «Ka3akcTaHn cTaHaapTTay KoHE
ceprudukarray HHCTUTYThI" PMK a3ipneymii.

KP CT ISO 18602-2015 «KanTama »xoHe Kopiiaran opta. Kanrama xxyienepin
OHTainauaeIpy», Kazakcran Pecriybnvkacel MHBecTHIIMSIIAD KOHE JaMy MUHHUCTPJIITI
TexHUKaIBIK peTTey *)oHe MeTpojorus komuteri TeparachiHbiH 2015 xbuirbl 24
Kapamaaarel Ne236-HK OyitpeireiMen KaObuTIaH bl «Ka3akcTan craHmapTTay xKoHe
ceprudukarray HHCTUTYTh» PMK a3ipreyii.

KP CT ISO 18606-2015 «Kantama >xone Kopuiarad opta. OpraHuKabIK KanTa
eHney», Kaszakcran PecnyOnukacel MHBecTuuumsanap XoHe JaMy MHHHCTPIIITI
TexHUKaIbIK peTTey *oHe MeTpojorus komuteri TeparacwinbiH 2015 xbuirsl 24
Kapamanarsl No 236-HK OyiipeirbiMen KaObliaanasl. «Ka3akcTaHn craHaapTTay KoHe
ceprudukarray HHCTUTYTh» PMK a3ipaeymii.

KP CT ISO 18604-2015 «Kanrtama »xoHe KopmaraH oprta. Marepuangapasl
Kaiita maiinanany», Kazakcran PecnyOnukacel WuBecTunusiiap >koHE JaMmy
MUHUCTPIIT TeXHHUKAIBIK peTTey *)oHe meTposorus komuteTi Teparacwinbiy 2015
KbpUTFbl 24 Kapamagarbl Ne 236-HK OyiipsirbiMer KaObuimanisl. «KazakcTanmbik
CTaHAapTTay KoHe cepTudukarray uHCTUTYTh» PMK a3ipneyrri.

KP CT ISO/TR 16218-2018 «Kanrama >xoHe KopiuaraH opTa. XHMHSUIBIK
KaJIlIbIHA KenTipy mpouecrepi», Kazakcran PecmyOnmkacer MHBecTumusiap >koHe
JaMy MUHUCTPIITT TeXHUKaAIBIK PETTEy *KoHE METPOoJorvus KoMHUTeTI TeparachiHBIH
2018 xburel 10 sxentokcanmarbl Ne367-HK OyiipeirbiMeH KaObuUTIaHIbI. «MyHait
YKOHE ra3 aKMapaTThIK-Tajay opTaibirb»y AK o3ipieyii.

KP CT 1788-1-2008 «Kantama. Kantamamarsl TOpT ayblp METaJIbl KoHE OacKa
Ja KayinTi 3aTTapibl eJIIIeyre >KOHE OpHaTyFa >KOHE OJlap/AblH KOpIaFaH opTara
TyCylHe KOWbUIaThIH TasianTap. 1 O0emiM. Kantamamarsl TOPT ayblp METaIbl OJIIIEYTe
JKOHE Oenruieyre KoMblUiaThiH TanmanTap», Kazakcran Pecriyonukacel MuaycTpus sxoHe
cay/la MUHHCTPJITT TeXHUKAIBIK PEeTTey JKOHE METPOJIOTHsI KOMUTETI TeparachIHBIH
2008 xpuirel 16 kazammarel Ne 535-HK OyiipeireiMeH kaOburmanabl. Kazakcrax
PecniyOonukacer  [lencaynbik cakray MunHHCTpiAiriHiH «Cammpatr  KaitsipOexoBa
aTBIHJIAFbl  JICHCAYJIBIK CaKTayAbl JaMBITYIbIH VITTBIK FBUIBIMH  OPTAJIBIFBD)
IapyanbUIbIK XKYPTi3y KYKbIFbIHAaFel PMK o3ipneytmi.

KP CT 1788-2-2008 «Kantama. Kantamanarsl TOPT ayblp METaIIbI XKOHE Oacka
J1a KayiIlTl 3aTTap/ipl OJIIIeyre *OHE OpHATyFa >KOHE OJap/bIH KOpIlaraH opTara
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TyCylHE KOWBUIATBIH TajanTap. 2 Oemim. Kanramanmarbl KayinTi cyOCTaHIUsIAPABI
OJIIIeYTe XKOHE OJIAPBIH KOpIlIaFraH OpTara TyCyiHe KOMbUIAThIH TananTtap», Kazakcran
PecniyOnukacel MHIycTpusi KoHe cayla MUHHUCTPIITNT TeXHUKaJblK PETTEy >KOHE
metposiorust komuteTi TeparaceiabiH 2008 sxpurel 16 kazammarsl Ne 535-HK
OyiipeirbiMeH  KaObutmauael. Kazakctam PecmyOnmkacer  JleHcaynblK — cakray
mubuctpiairiaig ~ «Cammmar  KaitpipOexkoBa aThIHAAFBI  JCHCAYJIBIK  CaKTayAbl
JAMBITYIBIH VJITTHIK FEUTBIMUA OPTAJIBIFD) MIAPYANIbUIBIK KYPri3y KYKbIFbIHAaFEI PMK
d3ipaeyIi.

KP CT EN 13428-2007 «Pecypc ynemuey. Kanrama. ©OHuipicke xoHe Kypamra
KOWBLIATBIH apHalbl Tajnantap. Kanramanel azaiTy apKbUIbl PECYpCTApbl YHEMAEY»
Kazakcran Pecmybnmukacel MHmycTpusi XKoHE >KaHAa TEXHOJIOTHSIAP MHUHHUCTPIIIT]
TexHukanelK perrey xkoHe MmeTposiorus komurteTi TeparackiHbiH 2007 XbputFbl 4
KazaHjarbl Ne557 OyipbliFbiIMeH KaObuIIaHIbl. «KazakcTaHIbIK cTaHAapTTay *KOHE
MeTpoJiorus HHCTUTYTh» PMK a3ipiieyri.

KP CT EN 13431-2007 «Pecypcrapabl ynemaey. Kanrama. Kaiitanama
DHEPreTUKANIBIK PECypcTap peTiHAe KoJJaHyFa KOWBUIATBIH Tajantap KoHE
KaJIOPUSUTBIK KYHJIBUIBIKTHI aHBIKTay dictepi» Kazakcran Pecrybnukacel UnmycTpust
JKOHE >KaHa TEXHOJIOTHUIAp MHUHHUCTPIIrT TeXHUKaJIbIK PETTEY >KOHE METPOJIOTHUs
komuteTi TeparachiabiH 2007 skbutFbl 4 Ka3anaarsl NoS57 OyHpbIFBIMEH KaObLUIJaHFaH.
«KazakcTanaplK CTaHIapTTay KoHE METPOIorus HHCTUTYTh PMK o3ipneymii.

'OCT 17527-2014 (1SO 21067:2007) «Kanrama. Tepmunmep MeH
aHbIKTaMasap», TeXHUKaNIbIK PETTEY jKoHE MeTposiorust KoMuteTiHiH 2015 xbutrst 30
KazaHgarbl Ne 217-HK OyipbIFbIMEH KaObUIJaHFaH MeMJekeTapanblK ctanaapt 2016
XKbUTFbI 1 KaHTapaaH Oactanm ¥JITTHIK CTaHAAPT PETIHAC KOJIAAHBICKA €HT13LI1.
«Kantamamap  MeH  KanTamalapiblH  FBUIBIMH-3€PTTEY  SKCIIEPUMEHTTIK-
KOHCTPYKTOPJBIK HHCTUTYThD» AAK a3ipneymii.

I'OCT 18424-73 «Kantama. CoKKblJJaH KOpFay KACHETTEpPIH aHBIKTAy OIIC1»,
KCPO Munuctpnep Kenecinin MewmiekeTTik crangaptrap komwurteriniyg 13.02.73
*KbUTFBI No347 KaynbIchIMEH KaObLUTIaH b

I'OCT 24981-81 «Kanrama. Illan eTkiz0edTIHAITIH chiHAY oficTepi», KCPO
Mewmnekettik crangaprrap komuteTiHiH 1981 sxpurrel 16 kasanmarer Ne4593
KAayJbICBIMEH KaOBUIIAH/bI. O3IpJIeylll MaTepHaIbIK-TEXHUKAIBIK JKaOJbIKTAY
JKOHIHJIET1 MEMJIEKETTIK KOMUTET.

I'OCT 28528.2-90 «KanTama. [Taiinanany chIHaKTapbIHBIH PEXUMAEPIH Kacay
TopTiOi. Canpawik aepektep», KCPO eHiM camacklH Oackapy >XoHE CTaHIapTTap
XKOHIHAETT MeMJIEKETTIK KOMUTETIHIH 1990 xbutrbl 24 coyipaeri Ne984 kaynblcbIMEH
KaObumanael.  O3ipaeymi  KCPO  MemiiekeTTik  MaTepHalIbIK-TEXHUKAIBIK
KaMTaMachl3 €Ty KOMUTETI.

I'OCT 28528.1-90 «KanTama. [Taiinanany ChIHAKTapBhIHBIH PEKUMICPIH Kacay
TopTiOi. Herisri epexenep», KCPO enim camackiH 0ackapy >KOHE CTaHIApTTap
XKOHIHJIETT MeMJIEKEeTTIK KOMUTETIHIH 1990 xbutrel 24 cayipaeri Ne983 kaysbicbIMeH
kaOburmanael.  O3ipaeymi  KCPO  MewmiekeTTik  MaTepuaIbIK-TeXHUKAIBIK
KaMTaMachl3 €Ty KOMHUTETI.
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I'OCT 33572-2015 (EN 13440:2003) «Pecypcrapasl yHemuey. Kamrama.
Exinmn matepuanaplk pecypcTap peTiHe NMaijaiaHblIFaH KalTaMaHbl KailiTa eHley
THIMAUTITIH €CeNTey KOPCETKIITEpl MEH oaicTepi», TEeXHUKAJIBIK PETTEy >KOHE
metposiorust komuteTiHiH 2017 xbinFbl 18 nHaypoeizmarsl Ne86-HK  Oyiipbirbiven
KaObUTIaHael. O3ipiaeynr «bykuipeceiaik maTepuangap MeEH TEXHOJOTHUSIIAPAbI
CTaHAApPTTAy FHUIBIMH-3EPTTEY WHCTUTYTHD Defepanbl MEMIICKETTIK YHHUTAPIIBIK
KQCITOPHBI.

I'OCT 33573-2015 (EN 13437:2003) «Pecypcrapasl yHemiey. Kanrama.
MatepuanbIK aFbIHAAPABI €CKEPE OTHIPHIN, EKIHIII PETTIK MaTePHANIBIK pecypcTap
peTiHe maiJaTaHplIFaH KalTaMaHbl KalTa OHACY 9/IiCTepl MEH MPOIIECTEPIH TaHaay
KpuTepuitiepi», TeXHUKAIBIK peTTey XoHe MeTpoJiorust komuTeTiHiH 2017 xpuirbl 18
Haypbzarbl Ne86-HK OyiipbirbiMeH KaObuganAbl. O3ipiaeyinl  «bykuipecennik
MaTepuajiap MEH TEXHOJIOTUSATIAPbl CTaHAAPTTAY FHUIBIMH-3€PTTEY HHCTHTYTHD»
denepanabl MEMJIEKETTIK YHUTAPJIBIK KOCITOPHBI.

I'OCT 33574-2015 (EN 13429:2004) «Pecypcrapasl yHemaey. Kanrama. Kaiita
naijanany», TEXHUKAIBIK PETTEY >KOHE MeTposiorusi kKomuTeTiHiH 2017 kbutFel 18
Haypbizarbl Ne86-HK OyiipbirbiMeH KaObUIaHABL. O3ipieyinl  «bykiipecenik
MaTepuaiiap MEH TEXHOJIOTHsUIAPbl CTAaHJAAPTTAay FHUIBIMU-3€PTTEY WHCTUTYTHDY
dbenepanpl MEMIICKETTIK YHUTAPIBIK KOCIOPBIHBI.

I'OCT 33706-2015 «Kanrama. Kantama KajaablIKTaphlH  KaWTajlama
SHEPIreTUKAIIBIK pecypcTap peTiHIE MaialaHyJbl OHTAIaHABIPY», TEeXHHKAbIK
perTey >koHe MeTponorus komwmrteTiHiH 2021 sxpinrbl 31 Haypeigarer Nel(09-HK
OyiipeirpiMeH  KaObuimanabl, 2021 oxemrel 1 wHaypeman Oactan  Kasakcran
PecnyOiMKachIHBIH YATTHIK CTAHAAPTHI PETIHAE KOJAAHBICKA €HT13LIIIL.
«KazakcTaHabIK CTaHIapTTay KoHE METPoaorust UHCTUTYTh PMK azipaeymii.

I'OCT 33747-2016 «Oxco-OMONMOTHSIBIK BIIBIPAUTBIH KanTama. JKaumsl
TEXHUKAJBIK LIAPTTAP», TEXHUKAIBIK PETTEy >KOHE MeTpojorus komuteTiHiH 2018
xbpuFbl 30 Haypeaarel Ne97-HK  OyiipeirbiMen KaObuimannael. O3ipaeymi TK
CTaHJapTTay KOHIHJIET] TEXHUKAIBIK KoMHUTET 223 «Karramay.

byn crampmaprrap KanTtama eHIIpPICIHAE KOJAAHBUIATBIH TEPMUHISPTE
aHbIKTaMayap, Kamrama jkKoHe KopluaraH oprta canaceiHmarbl |1SO cranmgapTTapbix
naijananyra KOWBUIATBIH OSKAJIbl  TallaTapibl, COHBIMEH KaTap Karrama
KAJIJBIKTAPhIH ~ KalTajaMa »DJHEPreTHKAJIbIK pecypcTap peTiHae NaijaiaHyabl
OHTaWIaHIBIPYy/1a TATanTap KOsIIbI.

KapTon-kara3 TyThIHY KanTamalapblH OHIIpyA€ KOJIaHBUIATBIH Kara3z OeH
KapTOHHBIH acCOPTUMEHTI oTe YikeH. Kara3z OeH KapTOHHBIH XUMMSJIBIK HEri3i -
opTYpJIi Kocnanapsl 0ap mesunoio3a. Llenmono3ansl op TypJl aramitapjaH, cabaHHaH
KoHE 0acka eCIMIIIKTEPJICH, OFaH MEXaHHUKAJIBIK KOHE XUMHSUIBIK dCEp €Ty apKbUIbI
x)acayra 0osaapl. MexaHUKaJBIK 9cep €Ty Ke31HJ/Ie canmachl TOMEH KbICKA TaJIIBIKTap
QJIBIHAJIBI, XUMUSIIBIK 9CEp KOFAphI Carajibl Y3bIH TAIMIBIKTHI IIEJUTIONI03aHbl alTyFa
MYMKIHIIK Oepesi. ANBIHFaH ©HIM KENTIpyAeH KeHiH opTypii Kara3 TypJiepiH
IIBIFAPATHIH KaFa3 Maccachl Jen aTtanajbl. KapToH ayra apHanFaH HET13r1 xKapThlai
dabpukat - cynpdar xoHEe CylIb(PUT MEIUTIOI03aChl, aFall IEJUTI0I03achl JKOHE
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Makynatypa. Karaz OeH KapTOHHBIH camachl (PU3MUKAIbIK, XUMHSUIBIK JKOHE
MEXaHUKAJBIK KOPCETKIMMTEPMEH CUMATTANIA IbI.

du3nKanblK Kacuerrepre macca - | .M. (KaJdbIHIBIFBI, KOJEMIIK Maccachl,
MOJIIIIPITi, aya OTKI3TIMTIr (KEyeKTLIiri), >KBUITBIPJIBIFBI MEH TETICTIr, TYCI,
KOJICHKECI, BUIFAJIIBUTBIFBI )KOHE BUTFAJIFA TO3IMIIIT); XUMHUSIIBIK (KYJI, KBIHBIC )KOHE
KETMACY JOpekeci, KBIMIKBUIABIK JXOHE CUITUIIK); MEXaHHMKAIBIK (CepHiMILIIK,
CO3BLTY Ke31H/€ KbIPThUTyFa TO3IMALIIK, ULy, KBIPTHUTY XKoHE Oypany Ke31HJE ChIHY,
y3UTy Ke3iHae y3apty) [21].

Kapronnan »xacanran KOHTEHHEp - Oy op TypJii KanTamanapra OaislaHbICThI
KarnTaMa HapbIFbIHJ/IA YHEMI1 OCIIl KeJle )KaTKaH CErMEHTTepAIH O1pi, )KeKe KarTamaaaH
Oactan (1IOKONaA KOpAamnTapbl, MEYEHbE, TEMEKI KOpamnTapbl) >KOHE TachIMaiay
KanramacblHa JIeiiH (KapTOH KopamnTap, Kopantap). byrinri Tanaa skekeneHaipiiareH
MapKeTUHT Ke31HJEe TayapJiblH carachblHa FaHa €MeC, COHbIMEH KaTap Tayap.blH
KalTaMachlHbIH CarachblHa, OHBIH JM3allHbIHA, SPTOHOMHUKACHIHA, HSKOJOTHSIBIK
Ta3ajbIFbIHA, aKNapaTThUIbIFbIHA >KOHE T.0. Kem KeHUI OeJiHreHJEe, OTaHJIbIK
OHIIPYIIJIEp apachblHAa camajbl TYTHIHYIIBUIBIK JKOHE  KOJIKTIK  KapTOH
KarTamaliapblHa CYPaHbIC KAPKBIHIIBI ocye [22].

KazakcTan S5KOHOMHKACHI CaaJlapbIHBIH JaMybl KaFra3 OCH KapTOHHBIH OTaHIBIK
HAPBIFBIHBIH JaMybIHA OH OCEpiH THTI3Mi. TeK COHFBI 5 JKbUINA Kara3 HapbIFbl MCH
ro(pJieHreH eHaIpic HapbIFbI €Kl ece ocTl. Kara3 eHiMAepiH OelceH Il TYThIHYIIbLIAP
O0JbIN TaOBLIATHIH OTAHJBIK OHEPKICIN cajallapblH/la OH e3repicTep OOJIIbI: TaMak
OHEpPKCiOl, XWUMHSA, TYPMBICTBIK TEXHUKAHbl OHAIPY >KOHE KypacTeipy. Ocbl
OHIIpICTepAIH OapibIFbl ©3 OHIMJAEpPIH KanTama YIIH Heri3iHeH To@poTapaHbl
naiganananel. Kanrtamanel mnaijanaHaTblH OHAIPYII TYTHIHYIIBUIAPJBIH €Y1
OeJiri camajibl KoHE ap3aH OKEPrulikTi eHiMuepal Kamaiael. Kazakcran
HYKOHOMHKACHIHBIH OPTYPJIl calallapblHIaFbl KOCIMOPBIHAAP/BIH Kara3 KamnTaMaHbl
TYTBIHYBl 4-CypeTTe KOepCeTUIreH, OHJa TaMaK ©HEepKociOl KanTaMmaHbIH €H ipi
TYTBHIHYIIBICHI OOJIBIT TAOBLIAIbI.

B Tamak, eHepkacibi

B DapMILEETHHE HIHE TYPMEICTHIK, XMMHA

B Temeri, KOCMETHES

N BacKanapsl

Cypert 4 - 5 xbun imminae Kazakcrangarel Karas )KoHE KapTOH KallTaMaHbl TYThIHY
keneMi, % [23]
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Kazipri yakpiTTa OTaHABIK TO(pJICHreH KanTama eHAIpYIIiIepl 1K HapbIK
yiecinin 70%-man  actambiH  anmaabl. KemrTeren ipi  Tamceipeic  Oepyuriiep
Ka3aKCTaHJIBIK TrodpoTapaHbl KoJigaHyra Kelnyne. HapbIKThIH Herisri yiect -
KaparnaibIM TepT KiamaHjabl rodpieHreH kKopantapisl TyThiHY (84%). Kanramara
MEXaHUKAIBIK JKOHE TEXHOJOTHSJIBIK KacuerTepl OOMbIHINA, €19yip KallbIKTHIKKA
TackIMaiiay Ke3iHAe Tayapiapbsl Kopray OoifblHIIA KOOIpeK TajanTap KOWbLIaIbl.
KantamanblH kaHa, >KOFaphl camalibl TYpJIEpiH OHIpy OdceKenecTepAiH YKcac
OHIMJIEpIHEH ©3relie 0O0JIybl KEpeK >KOHE OHIMJIEP/l HapblKTa THIMII >KbUDKBITYFa
BIKIIAJ €Tyl KepeK. AJIarbl >KbUIIaphl HAPBIKTHIH KaHA TaJlallTapblHa OalIaHBICTHI
ro(piaeHreH TYThIHY KYPBUIBIMBIHAA ©3TepicTep KYTLIYy/E.

Kantama kapTOHBIHBIH cama KepceTkimTepl eoTe Kell. OTaHABIK >KOHE
UMIIOPTTHIK KapTOHIAP/bIH YCHIHBICTAPBIHBIH CaHbl ©Te Ko, conasikran 005/2011
«KarnramaHbIH Kaylrnci3/iri Typajibhy TEXHUKAJIBIK PErIaMEHTTI €HT13y KapTOHIap IbIH
TYpJIepi MEH ajlyaH TYPJIUIriH OIpi3eHIpyre bIKMal eTefl, ojlapAbl KayilncCi3aiKTiH
HET13r1 KepceTKImTepi OoMbIHIIIA OaraayFa MyMKIHAIK Oepe/i.

Tayapovl kedeHdik pecimoey Ke3iHOe Kanmamaaa KoUubLIamblH maianmap

2011 xpurrer 18 kapamanarsl Eypa3usiblk 5JKOHOMUKAIBIK KOMHCCHUS TypaJibl
maptthl, 2010 xeFel 18 kapamanarbl bemapych PecmyOmmkaceiama, Kaszakcran
PecnyOnukaceina xoHe Peceld @enepanysichiHia TEXHUKAIBIK PETTEYAIH OipbIHFail
KaFuJaTTappl MeH Karuganapbl Typanel kemicimai skone 2009 sxpurrer 11
JKenTokcanaarbl KeneH ofarblHBIH KEICHMIK ayMarblHIa COMKECTIKTI MIHJETTI
Oaranayra (pacrayra) sKaTaTblH OHIMHIH aifHaibIichl Typaibl KemiciMal opbiHIay
MakcaTbiHAa EypasusuiblK 3KOHOMHMKAIBIK KOMHMCCHSI aIKachlHbIH 2012 KbUiFbl 25
xenTokcanaarsl memimiMen Ne294 Kenen onmarel mieHOepiHIE MIHIETTI TajanTtap
oenrieHeTiH eHIMII (Tayapmapnabl) KeneH omarbIHBIH KEACHIIK ayMarblHA OKEIy
TOPTIO1 Typasibl epeske KaObuinanbl [24].

Kenen omarbIiHBIH KEeICHIIK ayMarblHA OKCIHETIH (OKEIIHTCH), OFaH KaThICTHI
KEJICH K JeKIapalusiay Ke3iHae KeIeH opraHjapblHa KeAeH JeKIapaluscbiMeH O1p
ME3TUIIe OCBhIHJIAM ©HIMHIH (TayapiapAblH) MIHACTTI TajanTapra COWKECTIrlH
KyoJaHAbIpaThlH OHIMHIH €peKeCiHe CoMKeC KY)KaTrTap YChbIHbUTYbl THic. KanTama
Kenen oparel 1meHOepiHAE MIHAETTI TajanTap OENriICHETIH ©OHIMHIH OlpbhIHFai
Ti36ecine kipenai [25]. Kexen OmarbIiHbIH KEJICH/IIK ayMarblH/la alHAJIbIMFa IIIbIFapap
angeiHga Kantama (xaOy kypammapel) KO TP 005/2011 «Kanrtama kayincismiri
Typajibl»  JKOFapblJla KOPCETIITCH TEXHUKAIBIK PErVIAMEHTTIH TajlalTapblHa
CollKecTIrH pacTtay pacimMiHeH eoTyi Tuic. KantamanbeiH (#aly KypayiJapbIHbIH)
TEXHUKAJBIK PETJIAMEHT TaJlanTapblHA COUKECTITIH pacTay MIHJIETTI CUITATKA He KOHE
TEXHUKAJBIK pPETJIaMEHTTE KENTIPUITeH cxeMajapblH Oipi OOWBIHIIA COWKECTIKTI
JeKJIapalusiiay HbICAaHBIH/IA KY3ETe aChIPhLIaIb.

KanTamanbsiH MIHAETTI TajanTapFa COWKECTITIH KyoJIaHIIBIPAThIH KyXKaTTapra
MBIHAJIAp KaTabl:

- «Kanramansiy kayincizairi typansy KO TP 005/2011 Kenen omarbIHBIH
TEXHUKAJBIK PETJIAMEHTTEPIHIE KO3JIENTeH COMKECTIKTI Oaranmay (pactay) Typasbl
KYoKarT;
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- OipbIHFaii HbICAaH OoWbIHINIA peciMmuenreH KemeH oOJaFbIHBIH COWKECTIK
cepTu(UKaThl HEMECE COMKECTIK Typajbl ACKIapaIUsChL;

- ayMarblHAa OHIM KeIEHIIK paciMIepre OpHAJIacTBIPBUIATHIH — MYIIE
MEMJIEKETTIH 3aHHAMACBhIH/IA KO3/CITEH COMKECTIK CepTU(DHUKATHI, COMKECTIK Typaibl
JeKJIaparus;

- ayMarblHIa OHIM KeIEHIIK paciMIepre OpHAJIacTBIPBUIATHIH — MYIIE
MEMJICKETTIH 3aHHAMACKIH/Ia KO3/ICITEeH 03T¢ e KyKaTTap.

Kenen Oparber KomwmccusicerapiH 2012 xputFbl 25 kenTokcanmarbl Ne293
memimMiMeH KeaeH onaFblHBIH TEXHUKAIBIK PpErJIAMEHTTEPIHE JKOHE pecimiey
epeKeNIepiHe COMKECTIK CepTU(MUKATHI MEH COMKECTIK JEeKJIapalusChIHbIH OipbIHFal
Heicanbl OekiTial. KO TP ceprudukarel men nexnapamusicel Kemen OparbiHa
KATBICYIIIBI YIII €JIJIIH ayMarbIH/a KoJanbeuiasl: benapycs Pecry6nukacer, Kasakcran
PecnyOnukacer xoHe Peceii depeparmsicel. Illemmimre coiikec Kemen Oparsl
Komuccusceiabyg 2011 xbutrsl 9 xxentoxcangarsl Ne896 memmrimimed 2014 xputrsl 1
nriiere A€l OeKITUINeH COMKECTIKTI Oaranay (pactay) Typaibl KY>KaTTapAblH
OipbIHFall HbICAaHAAPBIH KoinaHyra xoa Oepineni. KO TP coiikecTik cepTudukatsl
peciMzieNireH ©HIM OipblHFall ©HIM alHalbiM OenriciMeH TaHOanaHanel. Kenen
onarblHbIH TP coiikecTik cepTU(dUKATTapbIHBIH OJaHKUIEpl KaTaH €CEeNTUIIK
KyaTTapbl OoJbin TaObutanbl. brankinep KeneH onarbiHa Mylie MeMIEKETTEPIE
tunorpadusuIbIK TOCUIMEH AadbiHAanaasl. byn perre benapych PecnyOnukachinia
JMaWbIHIaIaTeIH  ONaHKiHIH TUnorpadusuiblk HeMipi «BY cepusicery, Kazakcran
Pecniyonukaceinna — «KZ cepusicel», Peceit ®@enepanusiceinga — «RU cepusiceny
OenriciH KaMTubl. braHkiiep Tek 3JeKTPOHABIK Oacra KYpbUIFbUIAPHIH IMaiianaHa
OTBIPBITT TOJTHIPbUTAABI. BIaHKTIH OET JKaFbl OPBIC TITIHIE TOATHIPHUIAIBI, CHIPT KAFbl
ColiKeCTIK cepTru(dUKAThI OEPUIreH TapanThlH MEMJICKETTIK TUTiHAE O1pbhIHFall HbICAaHA
OenrieHreH aepekTemenepre (MO3UIMSIIAPFA) COMKEC TONTHIPbUTYbl MyMKiH. KO
TEXHUKAIBIK PErJIaMEHTTEpIHE COMKeCTIK  cepTuduKaTTapbiHbiH koHe KO
JeKJIapalusiIapblHBIH KOJJAHBUTY MEp3iMi CEpUsUIBIK OHIM YIIIH O€C KbUIFa JKETYl
MYMKiH. Ka3ipri yakpITTa HOPMATUBTIK KY’KaTTap MEH CTaHAAapTTapAblH Ti3iMi 0Oap,
OJIapJIbIH €piKTI Typae opbiHaanysl «KanrtamanelH Kayincizairi typaie»y KO TP
005/2011 TtanmanTapblHBIH OpbIHIATybiHa okeneni. CoHpal-ak oOCBl  Ti30CHIH
CTaHJapTTapbIH 63CKTCHIPY KOcTapbl 0ap.

Kenen omarpiabiH 005/2011 «Kantama Kayinci3amiri Typaib» TEXHUKAIBIK
pErJIaMeHTI IIbIFAPbUTFaH eJliHe KapamacTaH, KeleH o/laFbIHbIH KEACH/IIK ayMaFbIH 1A
alfHaJbIMFa IIBIFAPBIIATHIH JaibIH OHIM OOJBIN TAOBIIATHIH KalTaMaHBIH OapJIbIK
TypJiepiHe, OHBIH IIIHAE 5S-KOChIMINIaFa COWKEC THIFBIHAAY KypasiapbiHa
KoJTaHblIaabl. KemeH omarbIHBIH KEICHIIIK ayMarblH/Ia aiHAJbIMFA IIbIFAPhUIATHIH
OCBIHJIal OHIM/II OHIIPY MPOIIECIHAEC OYBIN-TYHIIETIH OHIMII OHIIPYIII JaHbIHIAUTHIH
KanTaMaHbIH 0apJIbIK TYPJIEpIHE MaTepUaIbIH MU PILIK OenTici MeH apinTikK Oenrici
KOPCETLIE OTHIPHIMN, MaiaJaHbUIFaH KallTaMaHbl KOJIETe JKapaTy MYMKIHJITT Typajibl
akmapar Oemirinae Tek 2, 4, 5-OanrtapabiH, 6-0anThiH 1 >koHE 2-TapMaKTapbIHBIH
TajanTapbl KOJIIaHbLIA IbI.
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Kantama — kasipri emipaiH axsipamac Oedmiri. bizai optypmi Kanramanap
KOpIIan Typ — >KapKblH, Ha3ap ayJapaTbiH; TYIMHYCKAJIbIK, aKIapaTThIK, Ma3MYH/IbI
nai1ananyabl )KeHULICTE 1.

KanramanapasiH MakcaTbl op Typii — Tayapiiapibl KOpFay J>KOHE cakray,
TachIMaliaybl KAaMTaMachl3 €Ty, cara Kenuidir, >kapHama sxone 6ackanap. Kanrama
KYHEIIKTI oMip/ie KOoJIAaHbLIaabl, COHBIMEH Oipre e3repicti OciHeneimi [26].

KanTamaHbIH HaKThI %OHE TOJIBIK aHBIKTAMAChIH O€epy 6Te KUbIH, ©UTKEH1 OHBIH
KOIITeTeH KacuerTtepi MeH (QyHkuusuiapbl O0ap. KebOiHece kamTama Tek KOHTEHHEp
peTiHe KapacThIPbLIabl, COAaH KEeHiH FaHA OHBIH TaChIMaJAAY bl KEHIIIETY, CHIPTKbI
TapTHIMJIBUIBIK, OpaJIFaH Tayap/bl TYTHIHYJIbIH BIHFAHIBUIBIFBI, OHJEYTE KOHE KailTa
OHJICYTE JKapaMJIbUIBIFBI JKOHE aKbIPbIHIA OHBIH KOpIIaraH opTa YIIIH Kayilci3airi
CHUSIKTBI apTHIKIIBUTBIKTAPhI aTall OTiICI].

KanTtamanarel €H MaHbI3Ibl HOPCE - OHIMAI TYTHIHYABIH BIHFAUJIBUIBIFGI YIIIH
OHBI O1pey TOJIBIKTBIpaabl. Erep caTyiubl TayapAbl ajnablH-alla TaKeTKe (KOHTEeHepre)
Calblll, OFAaH JTHKETKA Jalchlpca, SFHU Tayap MEH KOHTEWHepl OIpiKTIpim,
caTbUIBIMFA JICHIHT1 JaBIHABIKTHI )KY3€re achlpca, Tayap Typasbl aKnapat oepce - Oy
KanTama >KyHeciH Kypanipl.

I'OCT 17527-2014 (1SO 21067: 2007) coiikec KanTaMa Kypajl HeMece Kypaiaap
KEILIEHI PETIHAE KapacThIpblIaabl. AHBIKTAMaJa «Kypaiaap KEHIeH1» JIeN Ka3bLly
cebe01: KanTama, MbICAJIbI, TYTHIHY KOHE TachbIMalllay KOHTEHHEPIePiH KAMTUTBIH KOTI
Ka0aTThl >Kyhe Ooibil TaObUIafbpl. O3 Ke3eriHae, TYThIHY JKOHE TachIMaiaay
KOHTeHHepyiepl ne kem KabarTtel. KapToH KopanTapbl TeK Xaimak rogplieHreH
Ka0aTTapAblH TIPKECIMIHEH TYPYhl MyMKiH. OJap MjaeHKara KOChIMIIIA Opaybl HEMECe
TaHbUTYbl MYMKIH >koHe T.0. Komimri poperxaHa CaOBIHBIHBIH TYTHIHYIIBLIBIK
Kanramacbl opTa ecenmeH 4-5 kaOartaH Typaabl (KanTama Karasbl, KapTOH,
MOJANEpPraMeHT KoHe T.0.).

KantamansiH op KabaThl KaJBIHIBIFRIMEH JKOHE aTKApaThiH KbI3METIMEH
epekmenenei. KanramanblH KaOaTTHUIBIFBI KMIMHIH Ka0aTTayblHA YKCAMIBI: KHIMHIH
Keibip OemikTepl oliekenneyre, Oackaigapbl OEpIKTITIH cakTayra, OacKajgapbl
OesmeKTep IiH TIIIHIHE TO3IMIUIITIHE XKoHE T.0. €KIHI »KarblHaH, KalnTaMaHBIH
KabaTTacybl KailiTa eHACY/Il KypAeIeHIIpe/l )KoHe KOpIIaFraH OpTaHbI JIACTaN/TbI.

OHaipylIl KociMOphIHAAp, caylda YWbIMIAapbl YIIIH KanTama OyKul cayna
KOMIMAHUSACHIHBIH COHFBI Ke3eH1 Oosbim Tabblmazpl. Kanrama coHbIMEH KaTap
MOJICHHETTIH KepiHici OoJyiblll TaObUIaAbl, COHABIKTAH OJ Oenrui Oip ejiiH
MOJICHUETIHIH epeKIleiKTepiHne OainanbIcThl. OKiHIIIKE opail, Ka3zakcTrania »korapsl
OUTIKTI Kajpyap MeH OybIN-TYIO0 UHAYCTPHUSACHIHBIH KETKUIIKTI CAaHBIHBIH OOJIMayblHA
OaiiTaHBICTHI XKaFaail KypAeleHe TyCy/Ie.

OJIEMIK KanTama UHIYCTPUSICHI - dJIEMIIK SKOHOMUKAHBIH TE3 KOHE TYPAKTHI
JaMBITT  KeJie JKaTKaH 1pl, opTapanTaHIbIPBUIFaH JKOHE Oocekere KabilerTi
CEKTOpJIaphIHBIH O1pi. byFan oHBIH yiKeH orneyeTi bikman ereni. 100 MbIHHAaH acTam
KanramMa MaTephayiIapbl, KanTaybIIITap MEH KaOJBIKTAp MIIFAPATHIH KOMITAHUSIIAP
TJIaHETaHBIH OapJIBIK aiiMaKTapheiHIa opHaigackan. Onapaa 6 MUTMOHHAH acTaM ajiaM
YKYMBIC 1CTEH/I1, aJl oJIap OHIpeTiH oHIM Keyiemi coHFbI 10 xbiiaa 1,5 ecere aprhim,
2022 xbutel $ 812 mipa-ka xetti (5-cyper) (Smitherspira 2022).
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" Onmipic kemeni, § yapa.

2009 2015 2019 2022

Cypert 5 - OneMIiK KanTama eHiM1 eHIIPICIHIH Keiemi

byriari TaHga KanTamMaHBIH HETI3T1 aiMaKTBIK HapbIFbl A3Ws (CATBUIBIMHBIH
36% OarameHn), onan opi Conryctik Amepuka MeH bateic Eypoma, Hlsireic Eypoma,
OHrycTik )xoHe OpTanbik AMepuka 00JbIT TadbLIa k! (6-Ccyper).

B Aszua

® CorrycTik AMepHKa

B bateic Evpoma

B errc Evpona

B Onrycrix #ane OpTamsiy

Anepura

B backamapsr

Cypet 6 - AMaKTBIK KalrTama HapbIKTapPbIHBIH KYPBUIBIMBI, %0

7-cyperte 2017-2022 >xpuinap apajbIFbIHAAFBl QJIEM JACHTEHIHAEr1 9p Typil
KalTaMaHbIH YJIeCl KeJTIPIITEH.
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Cyper 7 - 2017-2022 >xpingapaarsl oJIeMIIK KOJIeM/IET] KaTaMaHbIH YJec

7-cypeTTe KepiHINl TypraHJad, KalTaMaHblH OackiM O0eJliri MoJUMEepeH
YKacaJFaH Kartamara Kelell. AJl eH a3 OeJriH Kara3 >KOHE KapTOHHAH jKacallFaH
Karnrama Kypaubl.

1.2 Kantama 3kacayaa pecypc YHeMJEHTiH TEeXHOJOTHSJIap CUNATBIH
Tajaay

Kypim xoHe Oupaii cabaHbl HET131HIETT OMOBIABIPANTHIH KanTamaaapabl aimy
9MICTEPi MEH TEXHOJIOTHSUTAPBIH MATCHTTIK TalIay MYHIAi KanTaMasap/ bl TalbiHaay
OMICTEPIHIH apachlHIa IEJUTIOJIO3aIaH TYPAThIH MaTepHallapabl adyJblH opTYpIi
omicTepi Oap eKeHIH KOPCEeTTi:

bunait cabanbpiHaH I1e/UTIO03a ady oici Oenriii, MyHJa ©HEpTaOBIC aCTHIK
OH/IIPICIHIH KaJJBIKTapblH OHJCY cajachblHA, aTan alTKaHaa Oujaii cabaHbIHAH
IEJUTION03a aly OMICTEpiHe KaThICThl. OHEpPTaOBICThIH TEXHUKAJIBIK MIHACTI Oumai
cabaHbIHAH IIEJUTIOI03a ay OOJbI TaObUIA[bI, OFaH Oupail cabaHBIH IHUIPMEHIE
YHTaKTay apKbLIbl KOJI JKETKI31JIel; YCaKTajaraH cabaH KoJjidara CaJIbIHBII, peaKIus
KOCIaChIMEH KYMBIIAbl: MY3/IbI CIPKE KBIIIKBUIBI - 25,8%, CyTeri aCKbIH TOTHIFHI 4,2,
2% KYKIPT KBIIIKBIIBI KaTaJIM3aTOPBIHBIH KAaTBICYBIMEH, THIPOMOYJIb 7 OOMBIHIIA,
120°C Temmeparypaaa 2 caraT ilIHAEC YCTajdajbl; CY3TiIEH OTKI3UIiN, Ta3apThlIFaH
CYMEH >KYbUIaJIbl; aJblHFAH TalbIKTBl 6HIM 2 caraT iminae 0,1 v NaOH, 120°C
TeMmreparypaja eHJeel; TAIIBIKTHl OHIM CY3UIiN, Ta3apThUIFaH CyMEH KYbUIJIbl;
peakiys KOCMAachIMEH arapTy caTbIChl Kyprizuteni: 25,8% My37bl CipKe KbIIIKbLUIbI,
4,2% cyTeri acKbIH TOTBIFBI, /-1 TUAPOMOAYJH OoiibiHIa 120°C TemmnepaTypana 2
carar imrHAe ycTaiansl. OHAEy mpolieciHae Oumaii cabGaHBIHBIH TaJIIBIKTHl ©OHIMI
cysineni, OelTapam opTara JediH Ta3apTbUIFAaH CYMEH OKYbUIQJbl JKOHE
kerrripineni [27].
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Kypimr caGaHbiHaH 1EJUII0103a ally 9ici e Oenriiai, MyH/Ia eHepTa0bIC acThIK
OH/IIPICIHIH KaJJBIKTapbIH KaliTa OHJEY cajlachblHa, aTan alTKaHa Kypill cabaHbIHAH
HEJUTI0I03a aly OMICTEpiHe KAThICThl. OHEPTAOBICTHIH TEXHUKAIBIK MIHACTI KYpIll
cabaHbIHAH 1IEJUTIONIO3a ay OOJbIN TaObUIAAbl, OFAH Kypill cabaHbIH AHIpMEHE
VHTAKTay apKbUIbI KOJI JKETKI3UIEl; YCaKTaJdFaH cabaH KoJjOara CAJIBIHBIN, PEaKITUs
KOCITaChIMEH KYWBLTAIbl: MY3/IbI CIpKE KBIKBUIBI - 25,8%), cyTeri acKbIH TOTHIFHI 4,2
%, KYKIPT KBIIIKbUIBI KaTaJu3aTOPBIHBIH KaThICYbIMEH - 2%, 7-111 THAPOMOMIYJIb
ootibiHmIa, 120°C Temnepatypana 2 caraT ycTanabl; CY3TiIeH ©TKI31IiM, Ta3apThlUIFaH
CYMEH JKYBUIaJIbl; aJIbIHFaH TaImbIKTBI oHIM 2 caraT imiHae 0,1 1 NaOH, 120°C
TeMIiepaTypaja eHAeNe/l; TANIIBIKThl OHIM CY3UTiN, Ta3apThlIFaH CyMEH KYbLIAJIbl;
peakiys KOCMAaCchIMEH arapTy CaTbIChl XKYPri3uUle[i: My3/bl CipKe KbIIIKbUIBI 25,8%,
cyTeri acKblH TOTBIFBI 4,2%, 7-111 TUapOMOAYs OoibiHIIa 2 carar imiHae 120°C
TeMIlepaTypaja OHJACY apKbUIbl Kypilll ca0aHbIHAH KacaJfaH TaJIIbIKThl ©HIM
cysuieni, Oeitapan oprara ACHIH Ta3apTbUIFaH CYMEH XYbUIaJbl JKOHE KENTIPLIEA].
Kypim cabanblHaH 1EJUII0I03a anyablH YChIHBUTFAH oaici: 1. JloHAl JakbLigapablH
KaJIIBIKTApbIHAH IIEJUTFOI03a abiHabL. 2. [lemono3ansl arapTy IpOIECiHIe CyTeTi
aCKbIH TOTBIFbI CUSKTBI XUMUSUJIBIK peareHTTepl TYThiHy YHemal. 3. Llemmrono3a amy
IPOIIECIHIH Y3aKThIFBI KbICKapabl [28].

BUOBIABIPalTBIH TEPMOIUIACTUKAIIBIK KOMITO3UIMSIHBL ATy 9jici Jie Oenriii.
OHepTalbic TAOUFU PaKTOPIIAPAbIH 9CEPIHEH OMObIAbIpayFa KaOlaeTTl IJIEHKaIap MEH
OpTYpJIl KamTamalapAbl KalTayFa apHaJIfaH OWOBIIBIPANTHIH KOMIO3UIUSIIAD
eHipiciH Ounmipeni. KomMmosunusHbl OHAIpYJAE TMOMUAITUIICH, KpaxMmal KoHe
TEXHOJIOTUSUIBIK KOCTIaJIap apajiacajibl, oJiap TUAPOKCUIIPONMMIMETHIILEIIII0I03a MEH
rivuepuHal naiganananel. KommnonenTrepaiH Oenrun Oip apakaTblHacTa yiiecyl
KOFapbl J1eopMaIUsIbIK-0EpIKTIK CHUIAaTTaMaiapbl MEH TEPMOCTAOUIN3AIUSIIBIK
KacCUEeTTEepl, KOFaphl CyFa TO3IMIUII KOHE MaijajiaHy TMpPOIECIHAE ©OHIMHEH
MIaCTU(PUKATOPABIH ~ TOMEH  MUTPANUICHl  0ap  KOMIIO3HUITUSHBIH  YKOFapbl
OMOBIIBIpaybIH KaMTamachl3 erei [29].

XKorapbl aHTHOKCHUAAHTTHIK KacuerTepi ©Oap OHOBIABIPANUTHIH  IUICHKA
MaTepHaJIapbIH OHAIPY YIIIH MUKPOKPUCTAIIBI IIEJUTION03aaH KOMIIO3UT ally 9Jici
oenrimi. OHepTaObIC AHTHOKCHUIAHTTBHIK KAcHETTepl Oap OMOBIABIPANTHIH TUICHKA
MaTepUaIapblH OHAIPY VIIIH THIPOJU3CI3 OMICIEH allbIHFAaH MUKPOKPUCTAIIBI
[IEJUTI0JIO3a HETI31HAETl KOMIIO3UTTEpAl OHAIpY omiciH Ourmipemi. byn omic
MUKPOKPHUCTAJIbI IEII0JI03a TUAPOTei, MOJUBUHUI CIUPTI, 3TUI COUPTI, TITUUEPUH
JKOHE KBEpIIETHH KOCHAChIH KOMITO3HMIMSUIBIK Maccara KOMIIOHCHTTEPIl CHIi3y
PeTTUIINH CakTall OTBIPHIN, KE3€H-KE3eHIMEH T'OMOTCHMU3AlUsIIay bl KaMTHIbI.
AJBIHFaH KOMIIO3UTTI KOCHaJIapAbl KOCY apKbUIbI OPTYPJi KACHETTEPACH TYpPaThIH
MaTepuaniapAbl eHIIPYIIH Heri3l peTiHie naiganaHyra Ooyaabl HeMece OipTyTac
KYpBUIBIMBI 0ap, bUIFANbl CiHIpY KaOineTi Oap, KacueTTepiH xoraiurnaid -18°C
TeMIlepaTypara JeiiH My3aaryFra 00JaThblH IJIEHKA aly apKbUIbl KENTIPYAiH KOChIMILA
CaThIChIHA YIIBIPAMAbI, OEpIKTITT OOWBIHINA TOJUATUJICH TUICHKAJapbhlHAH KEM
Tycne i, e3airinex nedopmaius 6oamaisl, Taburu opTaaa OMobIAbIpayFa KaOlaeTTi,
YKOFaphl aHTHOKCUIAHTTHIK KaCHETTepre ue. AJIBIHFaH OHIM SKOJOTHSIIBIK Ta3a KOHE
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KYpaMbIHJIa op TYpJl Maijap 6ap Tamak eHIMJIepiH OYJIIHYJIEH KOpFay KoHEe CaKTay
Mep3iMiH Y3apTy cajachlHa MPaKTUKAIBIK Kojaanbicka ue [30].

benrini eneptabpicta [31] aBTOpIap MOMUAITHIICH, KpaxMall )KOHE TEXHUKAIBIK
KOCHaJlap/iblH KOMOMHALIMACHI HETI31HAE >KaHa OHWOBIIBIPAWTBIH MaTepHasl ajjibl.
Komnonentrepain Oenrini 6ip apakaTblHAcCTa YHJIeCyl KOMIO3ULIUSIIAPIBIH KOFaphI
OuoBIIbIpayblH  KamTamachi3 eTTi. COHBIMEH KaTap, KOMIIO3ULUSIAp IKOFaphbl
nedopMaIusIIbIK-OePIKTIK curaTTamaiapblHa AKOHE TEPMOTYpPaKTaHIbIPY
KaCHUETTEPre JK9He )KOFaphl CyFa TOIIMILTIKKE Ue OOJIIBI.

CoHbIMEH KaTap KYIITI OMOBIABIPANTBHIH MOJMMEPIl KOMIO3UTTEP/l sKacay
d/IicTEMECIH KeTUIAIpY OOMBIHIIA 3epTTeyep KacanraH [32].

TinTi 6MobIABIpay KaO1IeTI dKaKcapThUIFAaH HAHOKYPBUIBIMIBI MaTepHaaap bl
aybIH eHepTa0ObIcTaphl aa Oenrini [33].

backa sxymbicta [34] CHUHTETHUKAIBIK MOJUMEPIEPIIH KypamblHA IIEJUTIONI032
KOMITOHEHTTEPIH KOCKaHJIa, aJbIHFaH MOJIUMED MOAU(PUKAIUSICHIHBIH
OMOJECTPYKTUBTI KACHUETTEP1 KOFAPbLIANTHIH/IBIFBI aTall ©TUII.

Kazakcran - onmemzeri €H ipi acThIK JepkaBachl. J[oHII JaKpUIIApAbl €ryre
apHaiFaH ayMak 18 mutH ra Kypaiael, oHbIH 12 MutH Ta Ouaiira OeJ1iHTeH, OHBIH JKaJIIbI
xkuHarbl 2019 xpuiel 600 MBIH TOHHaHBI Kypassl [35], an caban 50 MbIH TOHHAJaH
acanapl, OHbIH 2/3 0eJiri aybul WIAPYallbUIBIFBI JKaHyapiapblH a3bIKTaHIBIPYFa
OemiHe 1, KalFaHbl TOMBIPAKKA CAJIbIHAAbl HEMECE ErICTIKTEPE KaFbUIBII Ki0epiie/l,
OyJ1 KOpIllaraH opTara 3USTHBIH TUT13€TIiHI CO3CI3.

Ocsunaiiina, Ko JKEeTIMAUTIKTI €CKepe OTHIPHIT, cabaH a3bIK-TYJIKKE apHaJFaH
Olp PeTTIK KamTaMbIll OMOMaTepuaIAapsl OHAIPY YIIIH IMIMKI3aT PETIHNE KAKCHI
Oaslama peTiHae KapacThIPbLITybl MYMKIH.

Caban MeH MakylaTypajaH jKacallFaH Kara3 KalTaMachblHbIH OipKaTap
apTHIKIIBUIBIKTAPBI 0ap, OHBIH IIIHJETT €H MaHBI3ABICH - SKOJOTHUSIIBIK Ta3a, OHIMIe
aybICATBIH XJIOP YKOK; KOHJCHCATThIH (BLIFAJIIBIH) KaKChl CIHIMALTII; Kip MeH 0acka
MEXaHUKAJBIK 3aTTAPbIH OHIMIE €HYIHEH KOPFallJlbl; OHIIPICTIH TOMEH KYHBI KOHE
cabaHHaH >KacaJifaH Kara3 MakeTTiH KOJ JKeTIM/II 0arachl; maialaHbUIFaH MaKeTTep
0acka MakcaTTarbl KAQpTOH KanTaMaliaphl YIIiH KaiiTa eHaeyre 00oJabl.

bykin anemzae TanmmbIKThl MaTE€pUAIIAPAbIH KO31 PETIHAE ap3aH MKOHE KbLI
CallblH JKaHAPTHUIATHIH OCIMJIK IIMKI3aThIHA YJIKEH KbI3BIFYIIBUIBIK OaiKanaasl [36-
38]. AybulapyanibUIbIK KaJIJIbIKTapbIHAH aJIbIHFAH aFalll eMeC IIUKI3aT IeJUII0I03a
TaJIIBIFBIH OHAIPYAE KOJMAaHbUIa bl KaFra3mpl arain emec muKi3aTTan ajaxy MyMKIHIT
arall eMeC TAIIBIKTAPABIH TaOuru MOp(QOJOTHAChHHA OalIaHBICTHI KOINTETEH
3epTTeyHIIepaiH Ha3zapbiH ayaapabl [39]. Aramn KaufbIKTapblHaH Kara3 OHIIPY
aneyeTi aiTapibIKTai aptanbl. Kara3 eHipicine 6aiamMa mmki3aT - OVJ1 JaKbUIIAPIbIH
KasjaeikTapsr [40, 41].

Kanrtama - Oy eHiMaepi COHFBI TYTHIHYIIBUIAPFA KAKETTI TYPAC KETKI3yre
KATBICTHI HETi3r1 (akTopaapasiH Oipi. Kasipri yakpITTa a3bIK-TYJNIKTIH CaKTalyblH
KaMTaMachl3 €Till KaHa KoiMal, AKOHOMHUKAJBIK TYPFbIAAH THIMIl KOHE ajaM
JIGHCAYJIBIFBl MEH KOpIlaFaH opTa YIIIH Kayirnci3 OOJybl KEpeKk KanTamMa KeHIHCH
KosmansLyaa [42].
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JloH1 MakpUIIapAbIH cabaHbl HETI31HEeH CUITUT OHJACY OJICTEepIMEH OHJIele/Il-
HaTpuil >koHe cynbdar. XKorapel Kyl, TeMEH CycbIMajbl cajiMakK >KOHE IIWKI3aT
TaJIIBIKTAPBIHBIH ~ KbICKA  Y3BIHJBIFbIHA, MAaKpO KOHE MHUKPOKYPHUIBIMHBIH
reTeporeHuIrine OalIaHbICTHl aFalll eMec OCIMJIIK IIMKI3aThIH OHJEy Ke3iHe
TEXHOJIOTHSUTBIK KHBIHIBIKTAP TyBIHAaM b [43].

Kypim cabanbiH gaiibiHAQyIBIH TOCTYPIl 9icTepiMEeH (HATpuil skoHE Cynbdar)
OapibIK JEpiiK MUHEpallbl KOMIIOHEHT Kapa CUITIre aifHamajabl >KOHE OChIFaH
OalIaHbICTBI CUITUIEP1 Oy MaHAbIpy [44], TEXHUKAIBIK 1IEJUTI0JI03aHbl aFapTy KUbIHFA
coranpl [45]. Kypil KaObIFBIHBIH TOMeH cychiMaibl ThIFbI3ABIFL (0,1...0,14 xr/m®) [46]
OHBI TaChIMAJIAY/Abl OHJEY MIBIFBIHAAPBIHBIH Heriri 6emiri eremi. CiaTigeri cabad
JUTHUHIHIH SKEHIJT epirimTiri HaTpui MeH cyiab(aTThl eHJey Ke3iHjae OelceHi
CUITIHIH a3 WIBIFBIHBIH JKOHE TOMEH TeMIlepaTypaHbl KOJIJaHyFa MYMKIHAIK Oepeni
[47]. Monimerrepre corikec [48], cabGanapt 2 carar imiHge 95°C ta 1%
koHieHTparusicel 6ap NaOH caban nurauHiHiH 79 %-bIH epiTIHINE aybICTHIPAIBI, all
IIBIPIIA JTUTHUHI coJT karaaiaa Texk 20%-ra epui.

CynbdaTThl 6HICY Ke31H]Ie HATPOHMEH CaJIbICThIPFaH]1a KaitHAY/IbIH JKaKcapyhbl,
IEJUTIOJIO3aHbIH  JKOFaphl  eHIMILIIr  Oaikananel.  JKacyma — KaOBIKIIACHI
KYPBUIBIMBIHBIH KOJI JKETIMIUIIT MEH THIFBI3ABIFBIHBIH TOMCHJICYIHE, JTUTHUHHIH a3
0oJybIHA OalIaHBICTHI KYpIlll Ca0aHBIH HATPOHUKAIBIK KOHE CYJIb(aTThl OHICY/IbI
TOMeEH TemIneparypazaa xxyprizyre 6omazasi (140...150°C), an KaTThl HELIIOI03aHbI ATy
ke3inge — 95...100°C xorapbl KbICbIM OoJIMaiiabl [49].

Cynbsdattel eHney. CynabdaTThl oHIIEY 9JICIHIH Macelieci KOpIIaraH OpPTaHbI
yIIbl KOCBUIBICTApMEH (KYKIPTTI CYTE€ri, OpraHUKaJIbIK CyJIb(puUarep, KyKIpTTI
aHTuIpua) Jactay Ooibll TaObLIaAbl, KYpaMbIHAA XJIOp 0ap arapTKbIII peareHTTep 1
KOJIJTaHA OTBIPBIN, TEXHUKAJBIK IICIUTION03aHbl arapTy Ke3iHIe XJIOPOPTraHUKAIIBIK
KOCBUIBICTap aTMocdepara »XoHE Cy KoilManapbeiHa Tyceai. HoTwkeci - 3USHABI
HIBIFAPBIHABUIAPABIH KO31€pIH OOJABIPMANTHIH OajamMa eHJIey 9/1ICTEpIHE KOlly.

Harponaer enney. .M. JlementreBTiH [50] moHmlI makpUigapablH caOaHBIHAH
IIEJUTIOJIO3aHbIH Calachl MEH IIbIFYbIHA Kelecl (aKkTopJapAblH 9cepi 3epTTell:
CUITUIIK ~ KOHIIEHTpaIusi, TeMIlepaTypa KoHe OHAey y3akThiFbl.  CIITUIK
koHueHTpamusicel 1,5%, enney remneparypacet 130°C sxoHe OHIeY Y3aKThIFbI 2 carar,
60% xapThUIail [EJUTI0JI03a adbiHaAbl. JKOFaphl aKTHIKTHI KAXKET €TIEHTIH TaJIIBIKThI
MaTepHaiIapapl aly YIIH HaTPOHABI COMAachl MEH oK KalHaTHamapbl, ajl TaJIIIbIKThI
Matepuangap rodpiaeHreH KapTOH OHIIPICIHAE KOJIIaHbLIAAbl. ¥3aKThiFel 60...225
MUH OOJIaTBIH HATPOHJBI JKOHE OK CaOaHBIHBIH JadbiHAanybl 35...45% arapThuUiFaH
1esuToa03anbiH, 70...85% >kapThutail 1eJUTI0JI03aHbIH, IBIFBIMIBLIBIFBIHA M€ €KEHIIT1
anbIKTanabel. Keneci sxympicta [S1] 1meiutiono3a muKi3aTThl a30T KbIIIKBIIBIMEH YKOHE
4% NaOH epiTingiciMeH ToHeKTI OHJEY apKbUIbl alblHAJbl. AJBIHFAH IIEJITION03a
tomeH jurauH 0,6%, xyn 0,6% >xone mento3aH 5,9% OonmybIMEH cUNATTaIAIbI.
TexHUKaIBIK IEJUTI0I03aHbIH MIBIFBIMIBUIBIFBIH apTTHIPY YIIIH [52] Kypiml cabaHbIH
2% NaOH cynsl epitinaicimen 0,1% Na-nmaypunbenszoiin cynbpoHaTBIMEH OETTIK
OenceHl 3aT peTiHnIe oHIey, comaH KeiliH Oy TOTBIFYBl YCHIHBUIAABL. by omicte
xapteuiail (¢abpukarTeiH eHimAauUlr 47,6%, akTeirbl 61,2% Kypaiiael. ¥ ChIHBUIFAH
JIEPEKTEPICH KOPill OThIpFaHAai, HATPOHILl OHJACY 9AICTEpl KOHE OJIApAbl ©3TepTy
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TaJIIBIKTBl MaTepUabl CAIBICTRIPMAIIBI TYPAE KOFApbl OHIMIUTIKIICH >KOHE TOMEH
aKTBIKIICH ayFa MYMKIH/IIK Oepe/li. AKTBIFBIH apTTHIPY YIIIH aFapTKBIII KaXKeT.

I'unporponter  eHzey. Kemeci xymbicta [53] ruaporponTsl epiTiHmigeri
MHUCKaHTYCTHI OipHEIe peT OHIey MPOIIECIHIH MEJITI0I03a carachliHa dcepi 3€PTTEI/Ii.
bip ruapoTponThl epiTiHAIAE OHBIH THIMIAUITIH JKOFaNTHAll OlpHeIIe MHCKAHTYC
OHJICY MYMKIHJIT1 KepceTuireH. [ uaponausre qeiinri onepauusHbl Hri3y cyaa epuTiH
3aTTap/ibl KETipyre >KOHE OHJCY EpITIHAICIHIH KBIIIKBUIIAHYBIH KOIOFa MYMKIHIIK
Oepai. AKTBIFBIH apTTHIPY YIIIH THAPOTPONTHI OHJCY Ke31HE aJbIHFaH 1EJUTI0I03aHbI
arapty Kepek. [54, 55] xymbicTapaa akybI3[bIH Oip caThUIbl MEPOKCU/II aFapThUIFaH
LEJUTI0JI03a/IaFbl JIMTHUH KaJJBbIKTAPbIHBIH MaccalblK YJIeCIH 2-3 ece TOMEHJIereH1
)KoHe eHiIMaLTK 9-12% a3zaliaraHbl KepceTUIreH. AFapThUIFaH IEJITI0JI0O3aHbIH
KBIIITKbUIJIAHY K€3€HIH €HT13y OHBIH KYJIIH a3aiTyFa MYMKIHJIK Oepei.

Tyzae1 eHzey. [56] sKyMBICBIHIA TIIMKOJIB/E OHACY 9/11CI KapacThIPbUIbII, OipacH
YII OHIM ajlyFa MYMKIHJIK Oepe[ll: IHeJUI0J03a, JUTHUH, OUOXUMHSIIBIK ©HJIEYTe
apHAJIFaH KaHT epiTiHAICL. [ TMKONbAIH KOFaphl KallHay TeMIepaTypachl aBTOKJIABThI
KoJ1aH0ai eHIeyre MyMKIHIIK Oepei. AJbIHFaH MeJUTI0I03aHbIH oHIMALTIT — 45,2%,
KJIJIBIK JIATHUH MeJepi - 7,5%.

Kazipri yakpITTa XMMUSUIBIK MOH1 OOMBIHINA 9p TYPJIl 6HAEY SJICTEp] KacaIbl.
OcpiHzai amicTepiiH O01pi - HIEPOKCHUATI ’KIHE TOTHIFY-OPraHOCOIBEHTTI OHJIEY.

KpIIKpU1 OpTaga mepoKCUATI OHJIEY.

OHzey Kke3lHJe maiina OoJaThIH OpPTraHUKAIBIK KBIIKbUIIAP (MEpyKCyc,
NepMypaBUid JKoHE T.0.) KOFaphl NSIUTHU(PUKAIUSIBIK OSJICEHIITIKKE e 00IaThIHBI
aHBIKTAIIBI. OHACY EepITIHAICI KaTalM3aTopJIapJbl KOCY apKbUIBI CYTErl AacKbIH
TOTBIFBIH, CIPKE KBIIIKBUIBIH KOHE CYIbI apanacTblpy apKbUIbl albIHAIbL. AJIBIHFAH
MEePYKCYC KBIMKBUIBI JTUTHUHII TOTHIKTBHIPAAbl, OHBI €PUTIHJICH KaJbIIKa KEITIpesl
[57]. byn omicTiH apTHIKIIBUIBIKTAPHI: KaTaIM3ACHETIH IeTUTHU(DHUKAIMSHBIH
CCJICKTHBTLIIT €CeOIHeH »KOFaphbl IIBIFBIMIBUIBIFEI Oap IIEJUTIOJIO3ANIBIK KapThLIak
dbalbpukaTTapabl ajdy >KOHE XUMUSJIBIK OHJACYTe *KapaMIbl PEaKTUBTI IEJUTFOI03aHbI
OHJIIPY MYMKIH/IT1; MUHEpaNIapAblH €0ylp MeJIIepl *OK NaiJalaHbUIFaH eHICY
EpITIHAUIEPIH KaJlblHA KENTIpyAlH >KeHuiaeruiren cyiodacel; 100°C  TemeH
TeMIeparypaga >koHe aTMOc(epalblK KbICHIMIAa ©OHJIEY MPOIECIH JKY3ere achipy.
[lepokcuari eHzey 9icCi LEIUTION03aFa «OKYMCaKy» ocep eTedl, Oyl YHTaKTay Ke3iHJe
TaIIBIKTAPJbIH KOWBUTYBIH a3aitansl [58, 59]. bupmaii cabaHbIH MEPOKCHITI
JMaWbIHAAYABIH OIpIHIII KE3€HIH/E JIMTHUH MEH apaOMHOKCHWIIAH €pull, COJaH KEeiH
OHIMILITIK TEK JICTUTHU3AIUS apKbUIBI FaHA €MEC, COHBIMEH KaTap IoJIcaXxapuaTepIiH
KOUBLTYBI apKBLIBI J1a TOMEHAeyi MyMKiH [60].

OpranoconBeHTTI oHuey. OpraHuKanblK MEPKBIIKBUIAD apPKbUIBI  aFall
nemuraudukanusacel 1979-1980 »xok.0encenni 3eprrene Oacransl, Oyran OipkaTtap
Oasuaamanap [61, 62], makananap [63, 64] sxoHe aBTOPIBIK KyamikTep [65] monen 6ona
anazpl. 1984 xbuibpl @uansaansga Milox gem araaaTbiH NEPYKCYC KOHE EPKYMBIPCKA
KBIIIKbUIIAphl 0ap OHEPKACINTIK €Ki KoHE YII CaThUIbl KalHaTmajgap >Kacalibl.
[TUIOTTHIK KOHABIPFBIHBIH THIMAUTITIH TaaAay MMai aJaHbUFaH OHICY KbIIIKBIIBIHBIH
pereHepanusCbiIMeH OalJIaHBICTBl JKOFapbl JHEPrusi IUBIFBIHBIH JKOHE OCBhIFaH
OaliIaHBICTHI OoceKere KaOUIeTTLIIKTIH TOMEH IIrH KopceTTi [66, 67]. Kasipri yakpiTTa
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OpraHUKaJbIK €PITKIII OPTAChIHAA 6CIMJIIK ITUKI3aThIH OHJEY Jien aTtanaabl. Kenrerexn
aBTOpJIAp OPTYPJIl KaTanu3aTopiapabl KoJaaHa OTHIPHII, CIPKE KbIIIKbLUIBI MEH CyTeT1
aCKbIH TOTBIFBIHBIH €PITIHAICIHICT] JCIUTHU(PUKAIUSAHBI, COHJAN-aK Tere-TeH
NEPYKCYC KBIIIKBUTBIHBIH CYJIbI €PITIHAICIHACT] ASTUTHU(PUKAIUSIHBI OPTaHOCOJIBEHTT1
nen ataiinpl. Anaiina, atan etinrenaeit, 22...28% eHaey epiTiHOICIHAETI Ccipke
KBITITKBUTBIHBIH, CATTBICTRIPMANIBI TYPAC TOMEH KOHIICHTPANWSICHI JIMTHUHHIH €pYyiHe
pIKNAIT eTrei i [68]. Pykcar eTiireH KOHIIeHTpanusIap bl KOPCETe OTHIPHII, ICTYPIIi
eMeC ONICTepMEH OHICYMIH JKalImbl KaObUIAaHFaH  OIpbIHFAll  JKIKTeMecl
OonMaraHABIKTaH, 013 OyJ1 eHAeY TONTApBIH MAPTTHI TYPAE TOTHIFY-OPTaHOCOIBEHTTI
nen araiimbi3. Kernreren 3eprreynep Cipke KbIIIKbUIBI MEH 9PTYpJIl arall TYpJEpiHiH
CyTeri acKblH TOTBIFBIHBIH OPTAChIH/AA TOTBHIFY-OPraHOCOJIBEHTTI OHJEyFa apHalFaH
[69-71] (xaitbiy [72, 73], aram emec ecimuik muKizartel [74] (Oumaii cabansr [75, 76],
«CIpKe KBIIKbUIBI — CYyTEr1 aCKbIH TOTBIFbI — CY — KYKIPT KbIIIKBUDY [77].

Cipke cysl MeH Tene-TeHaik nepokcun cipke Kbimkbuibl (TIICK) opraceinma
TOTBIFy-OPTaHOCOJIBEHTTI ©OHJAeY OenceHai 3epTrenyae. byn KaillHaTmamapibiH
aipeikiia epekmeniri - TIICK enney epiTiHaiciH faibIHaAY VIITIH Naigatany. OciMaik
mUKi3aTeiH ~ JgadbiHaay  Kypambinga TIICK, cipke  KbIIIKbUIBI, MEPOKCHITI
KOCBUIBICTap IbIH TYPAKTAHABIPFBIIIBI, OHTAUIIBI apAKAThIHACTA CYTET1 ACKbIH TOTHIFBI
Oap KoMmmo3ulMsIMEH Ky3ere achipbuiafbl. KommnosunusHeiH mbiFbiHbL  (TIICK
ooripiHma) 1 r a.c.ymin 0,17-0,84 r. neiiin e3repenl. Kypri3uireH 3epTreyiaep Kypiml
neH cyybl cabansbl yiuiH 0,4 1/r eHjey KypaMblH TYThIHY OHTAWJIbl €KEHIH KepceTeal.
Aram emec OCIMJIK MIMKI3aThIHAAFbl MUHEpabl KOMIIOHEHTTEPAIH KONl OOJyblHA
OaltIaHBICTHI OJIAPIBI KOO YILIH CUITLI OHJICY KaXeT. OCIMIIK IUKI3aThIH albIH-aJa
CUITUII ©HAEYMEH TOTBIFYy-OpraHocoiaBeHTTI oHaey 90°C teMriepaTypaja TEXHUKAIBIK
IEJUTIOI03aHbl allyFa MyMKiHAIK Oepeni, 50...59% akTeirbl 89-90%, KanablK JUTHUH
mommepi  2,0-3,5%.  3eprreynep — KOPCETKEHIEH,  KayCTHKAJblK  HATpU
KOHIICGHTPAIUSICBIH JKOHE CIITUTL OHJCY VY3aKTBIFBIH ©3TepTy apKbUIbl QpTYpIl
MUHEpaIIbl KOMIIOHEHTTEP1 0ap TaIIBIKThI ©HIM aimyFa Oonanbl. Colikec KpeMHHIA
JUOKCHI1 MAaTepHAIIIbIH MEHIIIKTI OCETIHIH MOHI MEH COPONMSIBIK KAaCHETTEPIH
apTThipanbl. byl MuHepanbl >KOHE OpPraHUKAJIBIK KOMIIOHEHTTEPAECH TYpPaThiH
COpOIUSUIIBIK MaTepuai »acayra MYMKIHIIK Oepeni. Kepceriiren cumarramanapra
Coiikec, MYHJIaii 1IEJUTIONI03a ChIHAK KYpallAapblH 93ipiey Ke3iHae KaTThl (a3aiblk
MaTpULAJIapbIH HET131 peTiHJIe Mai1alanyFa eH KoJansl [78].

TexHUKaJIBIK 1EUTI0J103a ally YIIiH OCIM/IIK IIHUKI3aThIH KOKABIH OHEPKICINTIK
oficTepl aya MEH Ccy OaccelHJIepiHIH alTapibIKTai JactanybiHa okesnel. CyabduTTi
LEJUII0JIO3a OHAIPETIH OCIMIIKTEp HEri3ri peareHTTEp peTIHAE KYKIPT IUOKCH/I,
KYKIPT KBIIIKBUIBI 5KOHE OHBIH TY3/apblH NaiganaHanbl. KypamblHaa KykipTi Oap
eHIMIep (TUTHOCYIB(OHATTAP, KYKIPT AMOKCHI KOHE T.0.) KOCIMOPHIHHBIH aFbIHIbI
CyJiapbl MEH Tra3-IllaH MIbIFApbIHABIIAPBIHA CO3CI3 €HIM, OYKIJT dJeMIeri HeJUTI0I03a
OHJIIPYIIUIEPIH OHAIPICTIH OVJII 9/iciHeH 6ac TapTyra MoxOyp erenl. Llemmromno3anbiH
HETI3r1 MeJmepl Kasipri yakpITTa Cyab(aT 9miciMeH oHIpiieai. TeXHOJOTUSHBIH
KETUIMIPUITCHIHE KapaMacTaH, KOpIIaFaH opTara KYKIPTTIH KOFaimybl (KYKIpT
JTUOKCHII, KYKIPTCYTEK, METHIICEPH KOCBUIBICTAphl TYPIHAE) OHAIPICTIH OyJ oficiH
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OKOJOTUSUIIBIK ~TYPFbIAAH KOJIAMChI3 Jen caHaiael. bamama 1emnM peTiHze
MIEPOKCOKEIICHACPiH 06J1HY1 KapacThIPhLIAIbI.

BipKbUTIBIK  ©CIMAIKTEp XWMHSUIBIK OHJEYTe, COHBIH IMIIHIE TEXHHUKAJBIK
LEJUTIONO03aHbl OHAIpYTe, KbICKA aifHaITy Ke3€eH1 Oap >KaHapThUIATHIH MIMKI3aT PETiHAe
KeOipek Karbicaabl. ByphIH IKYypri3uireH ToxipuOenep TaNIBIKTBI >KapThLIaii
dabpukaTTapapl KOJAiIpl OHIMIUIIK TIEH canara ue 0oyia OTBHIPHIT, Oumail cabaHbIH
NEPOKCUTI ACTUTHU(PUKAIUSHBIH SPTYPJIl HYCKaJlapbl OOMBIHILA OHIEY MYMKIHAITIH
pacTapl.

Henmmonozansl 1838 xbutbl  ¢paniy3 xumuri AHcensM [laiien Tayslrm,
cunarrtaras [79].

Kara3z-kapToH eHIMJEpiHiH canachblHa KOWBUIATHIH 3aMaHAayd TajanTap OHBI
OHJIIPY TEXHOJOTHUSICHIH KEIIEH I XKeTUImipyal ke3neiai. Kaszipri yakpiTTa oneMiik
Kara3 OHEpKOCIOIH/Ee JKammail NalbIHABIKTaH OacTarl, JailblH ©HIMJ1 TYTHIHYIIbIFa
Kibepmec OYphIH KoiMara )KeTKI3yre AeHiHT1 OapIibIK Ke3eHAePiH e OHIIPIC MPOIECIH
OHTaMIaHABIPYABIH TYPAKThI YpiCl Oailkanabl.

CoHFbl KbUIAPBl JailblH OHIMHIH CalacblH apTThIpy >KOHE ©OHJIPICTIH
TEXHOJIOTHSJIBIK TTPOIIECIH OHTAMIAHABIPY MAaKCAThIH/IA KaFa3 MaccachblHa €HT131J1ETiH
OeJICeH1 XUMUSUIBIK KOCTIJIAp/Ibl 931pJiey >KOHE KOJIJJaHy CallaChlHJIA, OHBIH 1IIHAC
Makaja aBTOpJapbIHbIH KaThICYBIMEH alTapJIbIKTall KETICTIKKE KOO >keTki3uaal [80].
Kara3 OeH kaptonra OipkaTap MaHbI3/bl TYTBIHYIIBUIBIK KacueTTepal Oepy yIIiH
TUIMJII XUMMSUIBIK 3aTTap JKacajabl: TUAPO(POOTHUIBIKTEI, KYPFAK KOHE bUIFAJIIbI
KYHeri OepiKTiKTi, ONTUKAIBIK KACUETTEP/I1 KoHE T.0.

Kaszipri yakpiTTa onemeri 0apiblk Kara3-KapTOH OHIMACPIHIH Kom 0eJiri Karas
naparbiH OYpBIHFBIJIal KBIIIKBUT eMec, OeiTapar jkKoHe CoJl CUITLI opTajia KalbIlTay
apKbUIbI OHIPITIE]l, COHBIH apKachlHIa OlpKaTap MaHBI3/bl apTHIKIIBUIBIKTAPFAa KOJI
YKETKI31Ie/1: KaFasJbIH >KOFapbl OCPIKTITi, ONTUKAIBIK KACHETTEPl, COHBIMEH KaTap
OH/IIPIC TIPOIIECIHIH KOFapbl OHIMJIUIIT, aFBIH/IBI CYJIap bl Ta3apTy KOHIBIPFhLIAPhIHA
KYKTeMeHi azaity xoHe 1.0. [81].

Kazipri yakpITTa Kara3 O€H KAapTOH OHJIpICI YIIIH QPTYpJi MaKCaTTaFrbl
XUMISUTBIK ~ KOCTIaJapJblH KEeH AayKbIMbl KOJIJAaHBIIAABI: KaOBICKaK 3aTTap,
KOAryJsiHTTap, (JIOKYJSHTTAp, KaTaWTaTblH, YCTaWThIH, OEKITETIH 3arTap,
neadpatopyiap ckoHe T.0. JKerekmn meTenaik dupManap Karasz IeJUIH003achlHa
XUMUSIIBIK 3aTTap/abl OepyaiH apHalbl )KyHeIepiH 931pJieil, OJIapAblH MaKcaThl AailblH
OHIMHIH CalachlH >KOHE OHJIPIC TMPOIECIHIH THIMIUIIH apTThIPy MoceleepiH
KemeHa1 menry Oonbim  TaObuiafsl. COHFBI KbULIAphl  Pecelie MMMIOPTTHIK
aHaJOrTapJaH KeM TYCIICUTIH Kara3 OHEepPKoCciOiHEe apHAIIFaH XMMHUSJIBIK KOcraiap aa
J3IpJICHIN, OHEPKICINTIK KoJJaHbIcTa Ooybl. Mpicanbl, Mockey KalachIHIaFbl
«Aypat» AAK-na o3ipieHTeH *oHE IMIBIFAPbUTFaH OTaHJBIK OHJIPICTEr1 aTIOMHHUIMA
noJi-okcuxjaopual («AxBa-AypaT» cayla artaybl) Karas KoHE KapTOH OHAIPICIHIH
KOIITEreH MOCeNeNIepiH KeMIeH a1 TypAe HIenryre KabiieTTi XUMHUSUIBIK KOcTa OOJIbIM
TaOBUTABI: OHIMHIH CallaCchlH apTTBIPYy; Kara3 jkacay >KaOJIbIKTapbIHBIH >KYMBICHIH
KaKCapTy; aFbIH]IbI CyJIapAbIH JJACTaHYBIH a3alTy KoHE T.0. «AKBa-Aypary» anFail per
Moackey o6mbicel, «Kapa-aeBo» AAK-ma eHepkocinTiK mnaijanaHyFa eHri3U1l,
MakKaJia aBTOpJIapbIHbIH KaThICYbIMEH OHBI KOJIAHY/IbIH TEXHOJOTHUSJIBIK aCTIEKTiIepi
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’KaH-)KaKThl 3€pTTENII, OHbl KaFa3-KapTOH OHJIPICIHJE KOJIJAaHYy TEXHOJOTUSACHI
xKacanabl. «AkBa-AypaTThl» TMaijanaHa OTBIPBIN  JKacallFaH  Kara3-KapTOH
MaTepuaiapbl KaKChl CalajblK KOPCETKIIITepre He >KOHE OYI KepCeTKIITep
OOBIHIIIA IMITOPTTHIK aHAIOTTAp/IaH ic )Ky3iHe keM Tycneiini [82, 83].

Kara3z enipiciHiH TEXHOJOTHSIIBIK KaOAbIKTAPBIH, aTall alTKaHAa Kara3 jkacay
mammHanapeiH (KXXM) sxetinaipyre 6ipaeit mon 6epineni. « VOITH SULZERy,
«BLACK CLAWSON» >xoHe T.0. CHUAKTBI OlpKaTap KETEeKIll MIeTeNIIK Gupmanap
Kara3 jkacay >KaOJIbIKTapbIHbIH jKaHa TYpJIEpIH Y3/IKCi3 gambITyaa. Ka3ipri 3aMaHFbI
Kara3 jkacay OHJIpICiHAe, MYMKIH OOJFaH jkaFjaiia, TEric Topaa KaJbIITaydblH
opubiHa eki KJKM Topbl (€Ki TOpJibl KaJBIIITAYy 9JIiC1) apachlHIa Karas3 MaparbliH
KaJbITayFa apTHIKMBUIBIK Oepiiemi. OCBIHBIH apKachlHIA OipKaTap MaHBI3IbI
apTHIKIIBUTBIKTApFa KOJI KETKI31JIedi: JKOFapbl JKYMBIC JKBUIIAMJBIFBI, JIEMEK,
KaOBIKTHIH oHIMALTIT. Kara3z OeH KapTOHHBIH KalIail TypJiepiH HIbIFapyFa apHaIFaH
Ka3ipri 3amanrel KXXM xbingamasirsl 1000-2000 m/mMuH HEMece ojiaH 1@ ker. COHFbI
xpuTaapsl KXXM-HIH KOFaphl TEXHOJIOTHSUTBIK KOMIIOHEHTTEP! KYPBUIILI, OV OHBIH
YKAKChl JKYMBIC ICTEYIH JKOHE KOFaphl camalibl ©HIM IIbIFapyJlbl KaMTamachl3 €TTI.
K2KM KypbUIBIMBIHBIH JKEKEJIET€H 3JIEMEHTTEPIHIH )KYMBIC KOPCETKIIITEPI €19yip apTa
TYCTi, oJap KeOiHece eKIHII Jopekeli OOJBIN caHanajbl, OipaK OHIIPIC YIIIH OTe
MaHbI3pl.  Karaz kacay KaOJBIKTapbIHBIH OHJIPICTIK MPOIECTI OacKapyablH
aBTOMATThl KYyHelepiMEeH KaOAbIKTamybl e€dylp apTa TyCyle, HOTHKECIHIC
KaOIBIKTHIH JKYMBICHI €19Y1p JKaKcap/ibl, OHbIH JKYMBIC ITapaMeTpiIepiH OaKpLIay KOHE
OHIM carachlH 0acKapy aJeKai/1a bIHFaiIbl OOJIIbI JKOHE OHIMILTIK JKaKcap sl [84].

[{emmrono3a, >kapThllall MEJUTI0I03a JKOHE aFalll IEJUTF0JI03achl CUSKTHI JKaHA
TaJIIBIKTBl KapThutaii (paOpukarTapAplH KakblHAa OalKalFaH TaNIIbUIBIFBIHA,
OJIap/AbIH KBIMOATTHIFBIHA JKOHE OJIapJbl OHJIIpyre OalJaHBICTBI SKOJOTHSIIBIK
Macenenepre OailIaHBICTHl SJIEM/IIK KaFa3 ©OHEPKOCIOIHJIE COHFbl YaKbITTa Karas-
KApTOH OHIMJEPiH OHAIpY YIUIH KaiWTajgama TajllIbIKThl IIHMKI3aT - MaKyJaTypaHbl
naiananyaelH TYPaKThl ypaici Oaiikanabl. Karas eHAIpeTiH KocimophIHAAp YIIiH,
acipece KeKe TANIBIKTHI )KapThutaid (habpuKaTTap OHAIPici KOK IAFbIH KOCIMOPBIHAP
YIIiH eKiHII TaJIIBIKTBl MIUKI3aTThl MakjanaHy 3KOHOMHUKAIBIK TYPFbIAAH THIMII,
ceOeO1 OHBIH KYHBI 9JICTTE ’KaHa TAIIIBIKTHI KapThliald (aOpuKaTTapaAblH KYHbIHAH
OipHere ece ToMeH. Kazipri yakpiTTa Kara3z 0¢H KapTOHHBIH KenTereH coprrapsl 100%
MakynaTypanaH skacanraH, an AKIII-ta sxacanran keitOip »xoraphl camaibl Oacria
Kara3gapblHbIH KypambiHaa 50%-maH actam KaWtainama TanmblK Oap. Kaditamama
TaJIIBIKTBIH OacTanKbl Kara3 Ty3ylll KacCUETTEpiH OapbIHINA KalMblHA KEJITIPY YUIH
MaKyJaTypaHbl KaliTa OHJIey TEXHOJIOTHACHI KaFa3 MacCaCchlH JaWbIHIAY YIIIH dKOFaphI
TEXHOJIOTUSUIBIK >Ka0 IbIKTHI KOJIaHYAbI Tanan eteai. Kazipri yakbITTa )KYMBICHI TOJIBIK
aBTOMATTaHABIPBUIFAH THAPABIMKAIBIK CBIHFBIIITAP, CYPHITITAYJIAp, SHTIITHIIIEPIIED,
TypOocenaparopyiap CUSKTBl KYPBUIFBLIAP/IbIH 3aMaHayd KOHCTPYKIUSIAPhI )KOFapbl
canajbl OHIM HIbIFApy YUIIH €KIHII PETTIK TaNIIbIKKa KAKETTI KOpCeTKIIITEp Oepyre
MYMKiHIiK Oepei [85].

Anaiiia, eKiHII PeTTIK TaJIIbIKTapAbIH Kara3 TY3€TiH KaCHETTEPiH KaJIllblHa
KENTIPy YIIiH THICTI KYPBUIFbUIApAa TEK TUAPOAMHAMUKAIIBIK OHICY JKeTK1IIKCI3. by,
OpHHE, TANIIBIKTAP IbIH TEMHUIIEIITI003a 06JIIrHIH «KepaTUHU3ALMICKHD) Maiaa 00JFaH
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Ke3/I€ JKOHE TaJIbIKaApaJIbIK OalaHbIC KYPYIbl KaMTaMachl3 €TETIH (PYyHKIIMOHAIIIbI
TonTapAbiH Oip Oemiri OyraTTaiaraH Ke3Jie KarFa3 MaparFblH KENTipy CaThICBIHAA
OOoNaThIH MPOILECTEPJIH KAUTHIMCHI3[bIFbIHA OailanbicThl. COHBIMEH —Karap,
TaJIIIBIKTBIH, OCPIKTIT1 KOFajaabl, OJ HO31K JKOHE CHIHFBINT OoJazbl. COHJIBIKTaH,
eKIHII TaJIIbIKTBl THAPOJUHAMHUKAIBIK OHJEyJeH Oacka, OJaH Kara3 KapTOH
MaTepuajIapblH jkKacay Ke31HJ€ COHFbl OHIMHIH CalachlH KEIICH[1 >KaKcapTy YIIiH
apHAbl XUMISUTBIK KOCTIaJIapabl KOJIJIaHy KaxeT. bys, eH anapIMeH, TalbIKapaiblK
OaiiIaHBICTBIH KAKCApYBbIH XOHE OHAIPIITeH MaTepHalAblH OEpIKTIriH KaMTamachl3
eTeTiH OaillaHbICTHIPFRIIITAP ALl Makganany. CoHgaii-ak, MaTepualIblH KEYeKTLIIr
MEH IIIaHbIH TOMEHJETETIH 3aTTapbl KojiaaHraH >keH. OfaH >KeliMJiey MpecCiHe
JKEJIIM epiITIHAIepIMEH OCTKI OHJEY apKbUIbl THIMII KOJI KEeTKi31JIe 1, OyJI COHbIMEH
KaTap JalblH OHIMHIH >KaJIbl CanajblK KOPCETKIIITEPIHIH €19ylp apTyblHA OKeJe/Il.
Erep »xemimuey mpecciH KOJAaHy MYMKIH OojiMaca, XMMHSUIBIK KOcCTajap Kara3
[EJUTI0JIO3achlHA EHTI31Ie1, Oipak OyJ1 )Karaaiiia oJlapAblH KeIleHl KypAempek: Oy
OallNIaHBICTBIPFBIIITAP,  TAJIIBIKTHIH ~ OCTIHEH ayaHbl IIbIFApyFa  apHalFaH
Jiea’paTopiiap, TAIIBIKTAPAbl KaFra3 MaparbIHbIH KAJIBIHIBIFbIHA KAKChIpAK TapaTyFa
apHamFaH (IOKYJISHTTAp, KOCHajJapabl YCTalm TYpy JKoHE T.0. DyHKIIMOHAIIBI
XUMUSIIBIK KOCITaJapablH KOMETIMEH Kara3 KapTOH MaTepHasIapbIHBIH CamachlH
YKaKcapTy Maceeci Ka3ipri yakbITTa ©6Te ©3€KT1 O0JIbIN TaObLIAIbI.

OHIIPICTIH TEXHUKAIBIK MYMKIHAIKTEPIHIH JaMybIMEH Kara3 YHEeMI
KETUIMIPUTIIT  OTBIPAJbl KOHE IEJUII0JI03a-Kara3 ©OHEPKICIOiHAerl HWHHOBAIUsIIap
OHEPKACINTIH TpaHchopMarnusckl 6onbin Tadbutaasl [86]. Y. Mitki, A.B.R. Shani,
Z. Meiri e3iHiH «Imapajuiesb/li OKbITY KYPBUIBIMBIHBIH MEXaHH3MI» TEOPHUSACHIHIA KaFas3
OHJIIPICIH YUBIMIACTBIPY/Ia YHUBIMHBIH KYPBUIBIMABIK HHEPIUSChIHA OallIaHbICTHI
KeJeprijiepre peakius peTiHJe Maija OoyiFaH WJIIESIHBI ajifa TapTThl, KOHE YHEMI
KETIIAIPYTEe BIKIAN €TETIH MEXaHU3M/I1 XKaKCcapTThI [87].

[emmrono3a-kara3 ©HIIpICI oJeMAeri €H O3bIK OHEPKAICINTIK  OHIIPIC
CEKTOPBIH/IA KOHE Ke3-KEJTeH eJJIIH dJIIEYMETTIK, IKOHOMUKAJIBIK KOHE IKOJIOTHSIIBIK
JaMybIHIa MaHBI3/IbI POJT aTKapasbl. Karas eHIipiCiHIH JKaJIIBI QJIEM/IIK TYTHIHYBI KbLT
caiibin 2005 >xputel 351 mummmon tonHaman 2010 sxputFa Kapail mamamen 425
MUJUIMOH TOHHara neiiH ecedi men Ooipkanyna [88]. AHamuTHKAIBIK MIOTyJIapra
colikec *xoHe Kazipri yakpiTTa anemje 400 MuiioH TOHHAIaH acTaM Kara3 OCH KapTOH
enmipineni [89]. Parkash skone kemrtereH 3epTTeylijiep KapTOH-Kara3 eHIMJCPIH
QNIEMIIK TYTBIHY/IBIH OpTalia ecyin Oosmkaiabl srau 2025 xbura Aeiin 1,6% 6oy
MYMKiH, eHaipic 500 MuwunoH ToHHara Jerid ecenl [90], Diesen kara3 OeH KapTOHFa
anemaik cypanbic 2020 xbpUTFa JeHiH KbUIbIHA 1mamMamMeH 2,1%-Fa ©CEeTIHIH Ka3abl,
eH xpuiaM ecy 2020 xwutra neiiid eireic Eyponana, Azusiga (Kanonusinan 6acka)
xoHe JlateiH AmepukacbiHga Oavkanmael [91]. Conrsl 40 Kpluga Karasfa oNeMIIK
cypaHsbICc opTa ecenmneH 4,7%-ra ocTi [92].

Kara3, kapToOH, NEJUII0JI03a-KOMIO3UITUSUTBIK MaTepUaagapabl OHJIIPy MEH
TYTBIHYABIH €H KapKbIHIBI ocyi, eH anasiMeH, Keitaiima, Ywumictanaa, OHTYCTIK
Awmepukana, Ieireic Eyponasna, conslq iminae Peceiine 6aiikanansr [93]. 2010-2011
KBLUIIaphI JKaIMbl oHAIpic kesemi 10-11 MJIH TOHHA OOJIATBHIH YHI Kara3 ©HEpKaCiOl
dIIeMIIK Kara3 eHipiciHiH 2%-1aH a3 meJiepin Kypaasl [94]. Keitaii anemzieri eH ipi
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Kara3 JKOHE KapTOH eHipyuiuiepiHid Oipi 6oabein Tadbuiaasl. 3000 kara3z eHaipyII
KOMIIaHUs >KaJIbl oJeMIIK oHAIpicTiH 25%-b1 KeiTaitra Tuecuni, Oyn xpiibiHa 0,1
MUJITHApA TOHHA Kara3 OeH kapToH [95] enmipeni. Conrel 10 xbpuima KpeiTalabiy
HeJuTI003a-Kara3 eHepkaciol AKII-Te1 Oackin 0361, dnem e O1piHII OpbIHFa MIBIKTHI.
byrinri Tanga anemzae Kara3z O€H KapTOHABI TYTBIHYABIH OpTalia ecyl >KbuibiHa 2,2%
Kypaiiasl, an Kertaiina, Yuaicranaa, AMepukana 6y mamamer 6% xypaiiasl. Anaiina,
Oilp agamra mIaKKaHAarbl Kara3 O€H KapTOHABI TYTHIHY AeHreili bateic Eypona men
ConrycTik AMepukara KaparaH/a alTapabpIKTail TOMEH OOJIBIT Kaslaasl. JlyHuEKY31TiK
«Pulp paper Products Council» yitbIMbIHBIH [96] MoniMeTTepi OoMbIHIIA, Oip agamra
Kara3 OcH KapTOHBI TYTHIHY OpTallia ecenren 55 kr Kypaiasl. Erep ennep OoiibiHia
KapacTeIpatbiH Ooncak: Conryctik AMepukana oprta ecemnreH 215 kr, Eypomana 125
kr, Kerraiima 77 xr. [97]. Keitali kara3 eHIIpiCiHIH HETI3ri KO3FayIIbl KYIIi
oonranapikTad, 2000-mbl xeumapaan kedin Asus ConTycTik AMEpHKaHBI Karas
OHJIIPICIMEH KECII OTTi. Op TYPJI1 eiep/ie *KaH OachlHa IIAKKAHIAFbI KaFa3/abl TYTHIHY
op Typs GosiFaHabIKTaH, 2015 KBIIFRI MOTIMETTEp OOMBIHINIA A3usaaa OYKiT oJeMIIIK
Kara3 eHaipicidig mamameHn 50%, Eypoma mamamen 25%, an Conrycrik AMepuka
20% enpipineni [98].

JlxxycnuH MeH XaHceHHIH Oaranaybl OoibiHIa 2050 *KbutFa Kapail A3us XaJlKpbl
mamMaMeH 2 MWUIMapj ajamra ecefl. XalblK CaHbIHBIH ocyiHe OainmanbicThl 2050
JKBLIIFA Kapail araill >KoHE Kara3 eHimjepl eHfipiciHiH 148%-Fa yJiFaloblH OUIAipel
[99]. KonmanbicTarel OpMaH pecypcTaphl Kara3fa JAET€H CYPaHbICThl KAHAFATTAHBIPY
YIIIH 5KEeTKUTIKC13 O0Tybl MyMKIH, COHJBIKTaH KaFas3 jkacay YIIiH TaIIIbIKThIH OanamMa
ke3nepin Kapacteipy Kaker [100]. Kaszipri yakeiTra sxep Oetinae opmanmap 40
MUJUIMOOH KM2-HaH a3 Kalbl koHe Te3 azatona [101], onsin iminge AKII-TeiH opMaH
0azacel 750 MUUIMOH aKpaaH acaibl, OyJ1 el >kep OETIHIH IaMaMeH YIUTeH OipiH
Kypaiae [102].

[emmrono3a-kara3 eHIMIEPIHIH HapBIFBIH Tajaay KepceTkeHaen, conrbl 10-15
KBUI 1IIIHJAE €H KONl TapajfaH Typiepl Oacra Kara3bl >KOHE IEJUTI0JI03a-
KOMITO3UIIMSUTBIK,  MaTepuangap Oousbin  TaObutambl. 400 MuH. T KapTOH-Karas
eHIMEpiHIH ITamaMeH 57%-bI TapoKanTay MaTepuanaapsl, 25%-b1 6acma Karasbl (6%
— ra3eTr Karasbl, 4%-bl KaFra3/blH aK TypJepi) skoHe 8%-bl CAaHUTAPJIBIK-TUTHEHAIBIK
Karaszra Tuecini [103].

bykin omemie Kara3 Ke3-KEJITeH €INiH OJIEyMETTIK, SKOHOMHUKAJBIK JKOHE €H
0acTBICHl IKOJOTUSUIBIK JaMybIHIa MaHbI3IbI peJl aTkapanbl. Karaz eHpgipici omerTe
YKaHAPTBIJIATBIH TAOWFHM TaJIIBIKTApAbl KOJJAaHYFa HETI3CITeH, Kara3 OHIIpyre
apHaJFaH TaOWFU MaTepuaiIap aralll, aFail eMec MaTepralap *KoHe KaiiTa OHIeNTeH
TanmbIK 00JbIll TaObutaabl [104, 105]. XanblKk CaHBIHBIH OCYIHE KOHE Kara3 »KoHE
IEJUTI0JIO3a OHEPKICIOIHAEeTT OocekeNecTikKke OalaHBICTBl OpMaH pPeCcypCTapbiH
naiianany aptaasl [106]. Oceiran cyileHe OTBIPHII, aFralll €eMEC )KOHE KailTa OHJIeJIreH
TaJIIBIKTAp aFalll TATIIBIKTAPBIHBIH €H YKaKChl aIMACTHIPYIIBICHI OOJIBITT TaObLIA b
[107, 108].

Aram eMec MarepuanapiaH IEJUII0JI03a MEH KaFa3 OHIIPICIHIH araiika
KaparaHaa KeITereH apThIKIIBUIBIKTAphl 0ap, ©MTKEH! IEIUTI0I03aHbl OHILY KOHE
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arapTy TpOLIECIHJE KOpIlaraH OpPTaHbl a3 JacTalibl >KOHE IEJUII0JI03a-Karas
OHEPKICIOIH TaMBITYFa KapaM/Ibl.

AFaI eMec TaJIIbIKTap [EeJUTI0I03a TYpiHe O0aiIaHbICThI €K1 TOTIKA OOJI1HEeI1:

1) >xajmpl aram eMec TAIIBIKTap (IOHAI JaKbuIIap, memnTep cadaHbl, 6aMOyK
TIEH KaMbIC Oarachl);

2) KbUTKAH arbIPaKThI aFalTap,Ibl aIMaCTHIPATHIH apHANBl TAIIBIKTAp (MaKTa
KOopanTapbl MEH JIMHTEP, 3bIFBIP, Kapacopa, keHad, cucai, abaka xoHe 6aMOyK).

Exinmni skarplHaH, arail eMec TalIIbIKTap OJap/AblH IIBIFY Teri OoWbIHIIA
JKIKTEIE1:

1) aypul IIApyamIbUIbIFBl AaKbUIAAPBIHBIH KaJIABIKTaphl (HETI3IHEH IOH/II
JMAKbUIIAp) - MYHJAWd TaIbIKTapbIH IEJUTI0N03achl TOMEH KYHbI MEH opTalia
canmachIMEH CHUIIATTaJIa]Ibl;

2) eHmipicTik JaKpLIap (Kapacopa, KaHT KaMbIChl, KeHad), ojlapJiaH JKOFaphl
KYHBI 0ap JKOFaphl carnalibl [eJUTI0N103a aIbIHAIbI;

3) JKkoraphl camajbl IIEJUTF0JIO3a ailyFa OoJjaThlH jkabaibl (ecipiiMercH)
eciMaiKTep (0aMOYK, MUCKAHTYC, KAMBIC).

Aram emec TalIIbIKTapAblH JKOFApbIIA aTaliFaH KiacCU(UKAIUsAChIHA COMKEC,
TaJIIIBIKTHI OHIMICP/I1 OHIIPY YIIIH KYHJIbI )KaHAPTHIIATHIH KO3 - OYJ1 JaKbLIIapabIH
KAJIJIBIKTapbl - KOINTEreH OCIMIIKTEepAiH cabanmapbl (cabakrapsl) (Oumaid, 3bIFBIP,
CYJIBI, KYPIII, parc, KapakyMbIK), COH/Iaif-aK KaHT KaMbIChI oHE OHBIH 0acka TypJiepi,
Ky3IM, Kyrepi cabakrapbl, KeHad, scmapro, Makra JuHTepl. Tizimuaeri OapJibIk
MIONTECIH OCIMAIKTEP aybUIIIapyaIlbUIbIK OHIIPICIHIH ICTYPIIl SJICTEPIMEH OCIpyTre
xKapamabl. OCIMAIKTEPAIH OV TypiHe KeOlpek KeHin1 0esly eTe OpbIHIbI, OWTKEHI
OJIapAblH  KONUIUNrl  TYKbIMMEH KeOeHedi, JocTypiili  aybUIIapyallbUIbIK
aliMaKkTapbIHIa ecipyre 00JiaJbl )KoHEe cadaKTapbIHAA MEJUII0I03a Oap OHMoMacCaHbIH
JKOFaphl JKMHAKTATY JKbUIMAMIBIFbIHA ®e. JIoHII MaKpUIAapIblH KaJIIbIKTaphIHA
epekie Hazap ayaapbuiagel. Onapabl eHIEY Ke31HJe TaIIIBIKThI OHIM ajyFra
KBI3BIFYIITBUIBIK TYIBIPATBIH KaJIABIKTApBIH €Ki Typi maima Oonaasl - cabaH MeH
kaObik. Jlonmi ecimmikTepain kcuiemackl ~ 80-90% skoFapel MOJCKYJIATBIK
KOCBUTBICTap/IaH TYPaabl - IEJUTI0I03a MEH JIUTHHH, OJIap 6T¢ KYHIbl KACUETTEPTe e
JKOHE OJIapAbl TEK OPTAJBIK IMpoIleccopia FaHAa €MeC, COHBIMEH Karap XaJbIK
MIapyalibUIBIFBIHBIH ~ OPTYPJIl  cajajapblHAa Jaa KojijgaHyra Oomanbl.  OchiFaH
OailJIaHBICTBI MIONTECIH OCIMIIKTEPl OHJey OOWBIHIIA Ipreni 3epTTeyyep ocipece
©3eKT1 OOJIBII OTHIP, OYJI arall eMec OCIMIIK MIMKI3aThbIHAH aJIbIHATHIH OHIMISPIIH
ayKbIMBIH KEHEUTyre MyMKIHJIK Oepei.

Lenntonosa men Kazaz 6HOIPICIHIY WUKI3AMbL, MAMEPUANOAPBL HCIHe d0icmepi

OJemMe LeJUTI0I03a - Kara3 eHEepKaciOl *KbUIaH KbUIFA YIKEH CypaHbICKa He.
Kara3z eHmipiciHie arai, araml €Mec TalllIbIKTapJaH >KOHE KaillTa OHJCITeH
MaKyjaTypajgaH ajblHFaH IIUKi3aT KoJmaHbuiafel. OnapAplH IIIIHIE arall eMec
IIMKI3aT TalIMIBIKTBIH €H MaHbI3Abl PECYpChl OOJBIN TaObUIa/bl, OUTKEHI OHBIH
ap3aHJIbIFBl )KOHE OpMaH pecypcTapbl IIEKTey 1 aiMakTapaa KoJ »kerimairri. Karas
)Kacay YIIIH aFall eMec oCIMIIK TalIIbIKTapblH MaialiaHy IeJTiJio3a MEH Karas
OHJIIPICIH apTThIpyJa MaHbI3ABI poil artkapanbl. COHIBIKTaH araml eMeC OCIMIIK
TaJIIIBIKTAPBIH IEJITI0I03a-KaFa3 OHEePKACiOl YIIH MUKI3aT PEeTiHAe ManigaiaHy
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Oonamakra SKOHOMHKAJIBIK KOHE SKOJOTHMSUIBIK Makcarrap yimdH makgansr [109].
Aran eMec UKi3aT - OyJ1 aybUTIIAPYaIIbUIBIK KaJIABIKTaphl, OPMaH KaJJbIKTaphl KOHE
apHaiibl PHEPreTUKAIIBIK JaKbUIIAp, SHEPIHs KO3JEPiHIH MaHbI3Abl KOMIIOHEHTTEPI,
OWTKEeHI oyiap OoJlalaKTa ecil Kejle >XaTKaH QEeMIIK SHEepPrus KaKeTTUIIKTEpiH
KaHaFaTTaHIBIPY YIIIH 6T€ MaHBI3bI 00aabl. JIMTHOIETI0I03a MIHUKI3aThl QJIEMHIH
KeOip ennepiHe YIKEeH aybUIapyaribUIbIK KaMbUIFBICHIHBIH 00JTybIHA OalIaHBICTHI
Onomacca »OHEpPrHACHIH TaljganaHyaslH YyikeH oneyerine we [110]. JKana
TEXHOJIOTHSIIIAP Ta3a, YKOJIOTUSIIBIK Ta3a IEJUTI0JI03a-Kara3 OHEePKICiOl YIITiH KaXeT, OJ1
pecypcTrapFa, KopiiaraH OpTaFa IIBIFBIHAAPIBI a3alTa bl KOHE MalJaHbl apTTHIPAJIbI.
Kernreren 3eprreyinepiae aramThl HIMKI3aT PETiHIE MaiJaiaHaThiH LEJUTI0JI03a MEH
Kara3 OH/IIPICIHIH 3KOJOTHSIIBIK CajIapbiH apHaiibl Tajamanas! [111-113].

Aram OyKiI oneMJe IEJUII0JIo3a MEH Kara3 OHJIPICI YIIIH IIUKI3aT PeTiHJe
KoJmanbUIaabl. Llemmono3a-kara3 eHepkociOiHe arailn ilrHapa HeMece OacTarKsbl
1eJuTI0103a TaambFbIHBIH 90% pertinae manananbuians! [114]. 1800 xbputgan 6acram
Kara3 KbUIKAH J>KAIlbIPAKThI aFaIlTapblH IIEJUTFOJI03aChbIHAH, SFHU Kaparail MeEH
mbIpIIagan xacanaasl [115].

Kazipri yakpITTa 11eJUTI0103a-KaFa3 OHEPKICIOIHIH dJIeM/IIK OHIIpiCiHIH 92 %-bI
KBUTKAH YKaMbIpaKThl HEMECE KaTThl aFalllka TOyell 1, OHBIH 1IIIH/E dJIeM/IIK Kara3 OeH
KapTOH eHAIpiciHiH maMameH 8%-bI  aypUIIIapyallbUIBIK — KaJJIBIKTapbIHA
Herizgenrex [116].

Anramkpinapabig Oipt 6ombin 1838 kbuibl Ppaniy3 xumuri AHcensme [laiien
YKAChLT OCIMIIKTEPIEH 1EJUTI0I03aHbl TaybIn, Oein anasl [117].

Kara3 menmirono3acelH ©HAIpY YIIIiH aFamThl NaigananyasH 1amybl 1840 Kbltsl
I'epmanusina @.I'. Kemnep Mexanukanbelk eHaeyneH Oactaasl [118]. Lemmronosa -
TaOUFaTTaFrbl €H KON TapajfaH IIOJMMEpP, CaHbl JKaFbIHAH CHHTETUKAJBIK
NIOJIMMEPJICPIiIH OHEPKACINTIK OHAIpiCiHeH onaekaina xorapsl [119]. Ilemtronosa
KYPBUIBIMBI KalTallaHATBIH LEI00M03 OIpIIKTEpIHEH Ty3lieal. Opoip keneci Oipiik
aNJIBIHFBI  OIPJIKTEPMEH CaNBICTBIPFaHa TOHKEPUIIN, MOJEKyJara >KallllakK, Tacra
Topizmi KoHpopmarus Oepeni. TaOUFATTaFrbl CHI3BIKTBHIK MEH CTEPEOPETYIIAPIIbIKKA
OailJIaHbICTHI LEJUTI0JI03a MoOJIEKyJanapbl KEHEUTUITeH KEHICTIKTIK
MaKpOKOMIUIEKCTEPTe KOCHLIBII, MOTUKPUCTAIIBI TAIIIBIKTHI OaiiaMmaap Ty3el, OHa
KPUCTAJIIbI aliMakTapIbIH MOJICKYJIABIK ~ TI30€KTepi KONTEreH cyTeri
OaillaHbICTApPBIMEH Oipre ycTanajsbl. Cyreri OailyTaHBICHIHBIH TOPBI
MUKpohuOprLIanapaa aMopThl )KOHE KPUCTANIBI aiiMakTap bl Kypanast [120].

Hemmtono3za epimeial. OHBIH MoOJEKyJdaapajblK cyTerl OalaHbICTapbIH
Oy3aTblH OlpHelle apHaibl epITKIIITep FaHa Oenrui, Oyl HAaHOKYPBUIBIM/IbI
HEJUTIONI03aHbl ally YIIiH MaHbAbl. CoHbMeH, 17% HaTpuil THAPOKCUAIHIE TaOUFU
Hesuiono3a icinenl. Llenmono3anbly CUITIIEpAEr] epIriTIrT OHBbIH MOJUMEPIICHY
JopekeciHe OalIaHbICThl SIFHU TOJMMEPJICHY JAOPEKECIHIH TOMEHICYIMEH epITilTiK
orapblianael [121].

Kara3 makranaH, 3bIFBIp/IaH, JKambIpaKkTapaaH, KyHOAreIC cabakTapbiHaH [122,
123] aypummapyalibUIbIK KaJJIBIKTaphIHAH >KacaimFadH. M. Sarvar Jahan, nemmronosa
MeEH KaFa3zbl OHAIpY YIIIH JKYT TAIIIBIKTapbIH KOJIAaHyFa O0JIaThIHABIFBIH KOPCETE/I],
OWJI Kara3 eHJIpICIHE OTe JKaKChl coiikec keneal. CoHnaii-ak, Kypiil cadaHbl, rojmara
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’KamblpaKTapbl, MakTa cabaKTapbl, >Kyrepi cabakTapbl CHSKTBI aybUIIapyallbLUIbIK
KAJIJIBIKTapbl Oap >KOHE OpTYpJl aralll eMec TaJIIBIKTapblH IpPTYpJl KacueTTepiH
€CKepe OTBIPHII, HKYT LEJUTI0JI03aChl, AKOFaphl caralibl Kara3 )acay YIiH 0acka ararl
eMeC TaJIIbIKTapMeH Oipre KoigaHbUIybl MyMKiH. Ce0e0l, JKYT TalIIbIFbl Y3bIH
TANIIBIKTAP/IBIH KYpPaMbIH O1TIIpeil, aj )Kyrepi cabakTapbiHaa xoHe OacKa ararl eMec
TaNIIBIKTapa KbICKAa TajIIbIKTap Oap, Oyl /UKYT MEeH MakKTa TalllbIKTapbIHBIH
KYpaMbIH KaFa3 j)kacayra ere Koyainel eremi [124-126]. Ilemwmono3a MeH Karas
OHJIIpiCIHE KATHICTHI KEH TapajifaH aybUIIIapyallbUIbIK JaKbLIbl parc cabaKTapblHbIH
MOP(DONOTHSIIBIK KaCHETTEPiH, XUMUSIIBIK KypamMbl MEH HATpUil ©HJEY KacHETTEpiH
3epTTEeN OTHIPHIN, OACKa arall eMec MIMKI3aTIIeH CAJIbICThIpFaHa parc HaTpUil eHaey
Kara3 jkacay YIIIH XUMUSUIBIK 3aTTapAbl KOOIpeK >KYKTEYIl *KoHE OHJCY YaKbIThIH
KakeT ereTiHiH aHbIKTael [127, 128]. U.D. Akpabio 3epTTeynepi aybuIapyambUIbiK
KAJIJIBIKTApPBIHBIH ~ [IEJUTIOJI03aChIHAH  [ICEBJOCTEMa MeEH OypaHjalibl  Kaparau
JKaTbIpaKTapblH KOJAaHY YIIIH 9p TypJii popManapra aiHaIabIpyFa 00JIaThiH KaKCHI,
Oepik Kara3 amynbl gonenaeai. On yirH aybUIapyambUIblK KaJIIBIKTAphl COJIA JKOHE
KpadT eHIey MpoIecTEepiMEH YHTaKTalalbl, IEUII0JI03a CYTerl acKblH TOTHIFBIMEH
arapThUIJbl JKOHE Kara3 maparbl Tty3inemi [129]. Haroon A.M. Saeed o3
3epTTeyJepiHAe KYHXKIT cabakTapblH MaijagaHa OTBIPBIN, KapKaae KYHXKIT
cabaKTapbIHBIH KaFa3bIHbIH XUMUSIIBIK KYPAMBIH, TANIIBIK ©JIIEM/EPiH, IIEMEHTTIK
TaJJIaybIH KOHE cunaTTamanapbid 3eprreni [130].

AF.R. Hoernle wmarepmanmapeiHga araimr eMeC IIMKI3aTTaH IEJIIF0JIO03a
OHJIIPICIHJIE Kapacopa, 3bIFbIp kKoHe BeToml Konaanbuiaasl [131]. Seyyed Mohammad
coJla MEH COJa-aHTPaXWHOHABI OHACYAbl KOJJaHa OTHIPHIN, parc cabaHbIHAH Karas
eHJIIpyal YChIHBL: 16, 18, 20% Oenceni cinTi (HATpUl THAPOKCHUII CUSKTBI), OHICY
temmneparypachl 175-185°C, antpaxunon 3apsasl 0,2% parnc cabaHbIHBIH MOJIIIEepiHe
Heriznenred [132]. Pamnc caGaHbl Kem SHEPTUSHBI KKET €TCE Je, 3epTXaHAJbBIK
TOXKIpUOenepAeH KeWiH 1eUTI0I03aHbl JalbIHAayFa apHAJIFaH [IUKI3aT PETIHIE paric
cabaHbIH 3epTTEYy HOTWIKECIHJE IIEJTI0N03a MEH Kara3 jkacay YIIiH parnc cabaHbl
YCBIHBUIQIBI. OHCY MapaMeTpiiepl 1eJUTI0JI03a MEH JIMTHUHHIH IBIFYbIHA, COHAAN-aK
CIpKe CybIH OHJIey Ke31H/Ie IIeJITI0NI03aHbIH aKThIFbIHA ocep erexi [133].

Kenad memmrono3a-kara3 eHiMmaepinme kui kKoiamaneutambl [134]. Kemeci
eHOEKTep/Ie KaMbIC, MaKTa cabarbl, MUCKAHTYC KoHE Taphl TAIIBIKTAPBIHBIH MOJIIIIEP1
MEH JIMTHUH MEH IIeJUTI0NI03a Kypambl 3eptrenai [135-137]. Hotmwxkecinae kenad nex
aJIBIN KaMbIC MKeMIUTIK KO duiineHTiHe ue 00161, OHbI KeHO1p KbUIKAH YKalblPaKThl
JKOHE KaTThl arall TYpJepIMEH TiKeJed canbICThipyFa Oonaabl. MakTa, MUCKaHTYC
YKOHE Tapbl Ca0aKTAPBIHBIH TANIIBIKTAPHI KbICKA, OYJ1 MKEM/IUTIKTIH TOMEH/IEY1HE KOHE
PYHKEJb KaTbIHachIHA oKkeneni [138].

[[IuKi3aTThIH ~ XUMHSUIBIK ~ Kypambl -  Kara3  OHAIPYIIH  MaHbI3/bI
KepceTKimTepiHiH 0ipi 6onaranabiKTaH, [vana Plazonic »oHe 6acka rameiMaap Oumiai,
TPUTHUKAJIC XOHE apna KypaMbIHIarbl KeMipcyriap, JIMTHUH >KoHE Oernie 3arrapra
Tajjay kacaapl. HoTmxenepre cyilieHe OTBIPBHIN, TpUTHUKANE Oajama IeJUII0JI03a
TaJIIBIKTAPBIHBIH €H JKaKChI kK631 00716 cananzaas! [139].

Taiwo K. Fahbemigun, »one Oacka 3eprTreymiijiep IEJUIOI03a MEH Karas
OHJIIPICIHIET] JKYyTrepl KaOBIFBIHBIH SJ€YETIH 3€pPTTEU OTBIPHIN, KYrepl KaObIFbIHBIH
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KaFa3bIHbIH aWTapJbIKTall OEpiKTIrl Oap €KEeHIH aHbIKTaAbl. bipak OHBIH KbICKa
TaJIBIKTApbl OOJFaHBIKTAH, KYTepl KaObIFBIHBIH LEJUTIOI03aChIH Y3bIH TAJIIIBIKTAPhI
Oap aramn eMec eCIMIIKTEP/IiH LEJUTI0I03aChIMEH apallaCThIPy apKbUIbl MEXaHUKAJIBIK
OepiKTIri MeH y3UTyre TO3IMAUTITIH )akcapTyFra Oonazsi [140].

AFaIn o1 KyHre JediH oJieMJIeT1 1eJITI0JIo3a MEH Kara3 eHIpicl YIIiH €H Kol
KOJITAaHBUTATBIH IIMKi3aT OOJIBIN TaObUTaAbl. AJlaiijia, Kara3 ©HEPKICIOIH 1eIII0i103a
TaJIIBIKTAPBIH Ay YUIIH MaiJa’laHblIaThIH IIHUKI3aTIIEH KaMTaMachl3 €Ty >KOHE
OpMaHAapbl IIaMaJaH ThIC NaljanaHy KaXXeTTUIIrHe OallaHbICThl OacTaIKpbl
LEJUII0JIO3a  TalIIBIKTApbIHBIH ~ JKaHa  Ke3JEepIH  aHbIKTay  KaxeT. Arail
TaJIIIBIKTAPBIHBIH JKETICTICYIIUIINIHE JKOHE arall eMec MaTepuasap/blH KeIlTIrHe
OailyTaHBICTHI IEJUTF0JI03a MEH KaFa3 jKacay YIIH aFall eMeC TAIIIBIKTApP KOJTaHbLIa bl
[141]. Opune, kara3 eHepkociOiHIe cabaH Kara3 ©HEPKACiOi YIIIH aramr eMec
MaTepuaIapAbIH €H YJIKEH Ke31 0obin Tadbutaasl [142]. XKahanaplk SKOHOMHUKAIBIK
OCyJl oHEe alemjeri Kara3z eHimzepine cypanblcThiH 2030 >xburra kapail 1,1%-ra
OCETIHIH €CKEpPE OTBIPBIN, LEUI0JI03a OHIIPICIHIH KeJEeMIH VIFalTy Kaxer.
[emmrono3a-Kara3 ©HEPKACIOIHIH KaXETTUIIN YIIH TAJIMBIKTBIH *aHa Oajiama
KO3/EepiH 13/Iey arail KOpbl IIEKTEYJl KONTEreH eNiepAc ©3€KTI Macese OOJbIm
taObuaansl [143, 144] xoHe MyHmalh MaTepuaaapAblH 0acThl aAPTHIKIIBUIBIFBI -
OJIapJbIH JKbLJI CaMbIHFBI KAHAPYbl >KOHE arFallllieH CaJbICThIPFaHa KYHBIHBIH
TeMeHiri [145].

Kara3 enpipici yuriH pecypcrap Ke3i peTiHae OIpKbUIABIK ©CIMIIKTEpIEH,
aybUTIIAPYaIIbUTBIK ~ TaKbUIAAPBIHBIH KaJABIKTapblHAH, Owmaii caOaHbIHAH >KOHE
KYPIIITEH KacajiFaH LEJUTI0JI03a KaFa3aapel atapablkTail namuael [146-151]. Bykin
QJIEMJIC JKBUT CallblH KOMNTETCH aybUIAPYallbUIBIK KaJABIKTaphl KaJbIITAacabl.
Contyctik Amepuka MeH Eypoma Oupmail eHIIpyAiH €Ki HETI3T1 ailMarbl OOJbII
TaObuTaabl. JKaHApThUIATBIH MaTepuan peTiHJe cabaH KeH ayKbIMJa ©HEPKICINTIK
MIMKI3aT peTiHAe nadgananeuMaiael [152]. Kenteren enaepnae Oumaii caOaHBI
1IIiHapa Majl a3blfbl PETiHJAC MaijanaHblUIabl JKOHE CIHIMJIUIIIH JKaKcapTy YIIiH
alZIbIH ajla eHJIey KYprizinyi Mymkin [153-155].

Kara3z eHnpmipiciH ekl mpolecke Oeiyre Ooyaipl: TalIIBIKTBI ITHUKI3aTTaH
EJUTI0JI03a OHIIPY JKOHE Karas bl KanbinTay. Kara3 eHIipiCiHIH €H HET13T1 )KoHe 1predl
MpoIIeci - MEJUTI0I03aHbl OHICY Ke3eHi. Kernreren 3epTreyiriiep meuio03a oHIipiciH
3epTTen, cabaHHAH IIEJUTIONIO3aHbl OHACYIBIH JKaHa MOJICTIHIH OSKOJOTUSIIBIK
apTHIKIIBUIBIKTAPBIH ~ Oaramaabl, JOCTYpili  cabaH  eHACYIarbl  TEXHUKAJBIK
npouecTepal, KOeMIPTEri aliIMacyblH JKOHE OJKOJIOTHSUIBIK OSKYKTeMeJepal KaHa
IEJUTF0JI03a OHJICY CXEMAChIMEH CaNbICThIpABI [156, 157].

Ekhuemelo D.O. >xoHe Oacka rajpIMaap arail eMec MaTepuajjapiaH Kara3
yKacayIbIH KaJaMIbIK TPOIECiH kKacaabl, 0J1 MbIHAJIApAAH TYpaabl: TUKi3aTThl )KUHAY
— MaTepualiap/bl CYphINITAy koHE OYpKy — IIHMKI3aTThl YHTAKTay — IIUKI3aTThI
cyfa 0aTblpy — HIMKI3aTThl CUITIMEH OHJEY — IIMKI3aTThl LEJUII0JI03aFa YHTaKTay —
Kara3/Jbl KaJIBINTACTBIPY —> KaJBIIITACKAH Kara3 TapakTapblH OEKITy — KarasJbl
KenTipy — xuHay — kecy [158].

[emmron03a NIMKI3aTHIHBIH HET13T1 K631 aybUIIapyalIbUIblK KaTABIKTaphl O0IYBI
MYMKIiH, COHJBIKTAH OChl OaFbITTa KONTETCH 3epTTeyiep Kyprizinmi. bumait

48



cabaHBIHAH JKOHE KYpilll cabaHbIHAH IIEJIJTI0I03a Ty 9/IICTePIH KapacThIpaThIH 00JICaK,
QJIeMJIe KONTEereH FajbIMIap OPTYPJl OMICTEPMEH >KaHAPTHUIATHIH TaJIIbIKTapJaH
LEeJUTI0NI03a any bl KapacTeipabl. Gorhmann K sxoHe 6acka 3epTTeyuiuviep >KapblibIC,
CYWBUITBUTFAH  KBIKBLT THapoiau3 [159] ayrormmponms, [160, 161] xone
OpPraHoCONBEHTTIK mporiecc [162, 163] cusAKTBI OopTypii TOCUIIEPMEH opTypdi
XUMUSIIBIK 3aTTapabl KOJIIaH b,

JIurHouesuI0103a OMOMACCAChIH KBIIIKBIIMEH aJJIbIH ajla OHIeY, CUITLIL allblH
ajia eHJIey, OPraHOCOJIBEHTTI aJlJIbIH ajla OHJEY KoHE Oy KapbUIbIChl APKBLIbI JKOIOFa
Oomnaner [164-167].

3amaHayn Kara3 HeMece Oupail cabaHbIHAH JKacalfaH KapTOH YIIIH Caraibl
IEJLUTION03a OHIPICIHIE )KOHEe SKOHOMHKAIIBIK ITporiecTi menryae Anja leponiemi
«XUMUSUTBIKY» KOHE «MEXaHUKAIBIK) TICUIA1 KOJJaHyAbl YChIHAABI [ 168]. XUMUSIIBIK
OHJICY OMICI - peareHTTEPAIH SPTYpJil TYpJEpIMEH OHALY, al MEXaHHKAJbIK TICLT —
apHapl MallWHAJapa YHTAKTay apKbLIbI OYIBIH JKAPBUTYBI JKOHE TaJIIBIKTap IbIH
OY3bLTYBI OOJIBIN TAOBLIABI.

Aram emec TaNIIBIKTApAbl ajblH ajla OHJACYIIH OJICTEpIHIH 1IIHAEe Ka3ipri
yakpITTa OpTYpJi JAeNUTHU(UKAIMS areHTTepiH KOJIJIAaHAThIH €H KOIl TapajfaH
OpraHOCOJBEHTTI mporectep Oap. OpraHocoyIBEHTTI KOCIAMEH alJiblH-ajia OHJEY
Ke3iHJe JWTHUHHIH eaoyip Oesiri memmono3agan Oeminedi. Meicaisl, Y. Ziaie-
Shirkolaee sxone Oacka 3epTreymijep Oumaii cabaHbIH CyMEH oOpTallla KaiHay
TeMIlepaTypacblHAa IUMETHI(POpMaMuU] >KOHE OpPraHUKAJIBIK E€pITKIII apKbUIbI
OHJICY/IIH KOMEriMEeH IIWKI3aTThIH LEeJUTI003ara aiHaly MpOLECTepIH 3epTTedl.
Hotmxecinae — aBropiap  AMMETWI(POPMAaMH]l  HETI3IHEH  OpPraHOCOJBEHTTI
neuroio3anblH  JKoFapel SCAN  TYTKBIpIBIFBIHA OalIaHBICTHI  IEJUTFOJIO3aHBIH
BIIBIPAYBIH TOMEHJETY/AC JKaKCapTy POJIiH aTKapaabl JACTeH KOPBITHIHIBIFA KEIIi.
ABTOpsiap CcyabUTTI KoHE CyabhaTThl OAICTEPre HErI3ENreH MPOIECTIH
JKETICTICYIIUIINH aTan ©TTl, COHJBIKTAH >KaFbIMCBhI3 ocepiiepAl TOMEHJIETETIH
OPraHOCOJIBEHTTI MPOIECTEP dcipece MaHbI3IbI kKoHe KaxeT [169].

Iryna Trembus sxoHe 6acka 3eprreymuiep caban OuUJalbIH OPraHOCOJBEHTTI
NeMUrHU(PUKAIKUS 9MICTEPIH KOJIJaHA OTBIPHIMN, IIEJITI0N03a OHAIPICIHIH IINKI3aThI
peTiHAe Oaranay YIIiH 3epTTeal. OHACY epiTiHAUIepl PETIHAE CipKe KBIIMIKbLIIBIHBIH,
STHWJT alleTaThIHBIH JKOHE CYJBIH TEH OONIKTEPIHAET] CYJIbl €pITIHAIEP] )KOHE aMMHUaK
MeH KYKIPT AUOKCUAIHIH CYJBI-3TaHOJ EpITIHICI KoMaaHbUIAbl. [{emmono3a spTypai
TeMmrepaTrypajga >KOHE yakKbITTa JalbiHmanael. HoTwkenep OolbIHIIA —OHICY
JKaraanIapsl MIBIFRIMABUIBIKKA, [IEJUTI0JIO3aHbIH OEpIKTIK KaCUETTEpiHE KOHE JIMTHUH
KYpaMblHa ocep eTeTIHAIr aHbIKTaaabl. HoTwkenep Oupmail cabaHblH aMMHAK TIEH
KYKIPT JAMOKCHIIHIH CYJIBI-3TAHOJI EpITIHAICIMEH JeIUTHU(pUKALMsIay OepiKTiK
KacueTrTepl OOMBIHINA KaKChl HOTHUXKE OEpEeTIHIH >KOHE YCBHIHBUIFAH TEXHOJOTHSHBI
KOJIJTaHy apKbLJIbl KaFa3 OHJIPICIHAE KoJJaHyFa OoJyiaThlH Owujaili cabaHbIHAH
1eJUTI0I03a allyFa 0oJsaThiHbIH Kepceteni [170]. OHaenren nemuitoio3aHblH OEPIKTIK
KacHeTTepl arapThlIMaraH Oujaii caOaHBIHBIH IEJIII0JI03aChIH MOHOJTAHOJAMUH
OpTacChIH/Ia OHJCIITEH IEJUTI0I03aMEH apanacTeipyra OaitnanbicTs [171].

OpuHe, 6unail cabaHbIH KOIOABIH KOJOTHSUIBIK Ta3a MPOLECi aBTOTHAPOIIU3
’KOHE OPTaHOCOJIBEHTTI OHIey Ipolieci 00ibIn Tadbutansl. Hector A. Ruiz xone 6acka
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seprreyuiiep 1800°C kesinge 30 MuUHYT imniHAe Oujaid caGaHBIHBIH aBTOTHUJIPOJIN3
omiciMeH 3epTreyniep okyprizai. llemmrono3a aBTOTHAPOIM3ICH KEHIH KOHE
OpPraHOCOJIBEHTTIK IMPOIIECTI KOJIJJaHFaHHAH KeWiH opTallla eHIMIUTIKIICH OarajiaHIbl
[172]. Valeri Barbash one Oacka fFadbIMAap KOJJAAHBUIATHIH — XHUMHUSUTBIK
peareHTTepAiH JKOHE KYMBIPCKA KBIIIKBUIBI MEH CYTETi AacKbIH TOTBHIFBIHBIH
epITIHIICIHACTI OHJEY Y3aKTHIFBIHBIH mepdopalnusiaHFaH  [EJUTI0I03aChIHBIH
camachlHa OCEPIH 3€PTTEH OTHIPHIT, OWmail cabaHbIHAH IEJUTIOJIO3A ATyABIH THIMII
OMiCiH YCBIHBL. [IepMyH KBIIKbUTBIMEH Oniaii cabaHbIHAH JTUTHUH]II ATy KOPCETKIIIH
ecenTel OTHIPHIT, COHBIMEH KaTap cabaH LIEeJUTI0JIO3aChIHBIH cana KOpCeTKIITEePiHiH
HETI3T  TEXHOJOTUSJIBIK IapaMeTpiiepre TOYENIUIINH CUMATTaUThIH perpeccus
TEHJICY1H €CENTE OTHIPHII, MEPMYH KBIIIKbUIBIH KOJIJIAHA OTBIPHIM, TeTUTHU(PUKALINS
MPOLIECIHIH TEXHOJOTHSIIBIK TapaMeTpiepiHiH OHTAMIIBI MOHJIEPIH AaHBIKTAJbI.
Ocpunaiiliia OHBIH KaFa3 >KOHE KapTOH OHIPICIHIE KOJJaHyFa KapamIbLIbIFbIH
pactazsl [173].

bupnait caGaHblH HalBIHAAYJBIH OPTAaHOCOJBEHTTI 9JIC1 ApKbUIbl alWHBIMAJIBI
OHJICY/IIH dcepl ATaHOJI KOHE Cy KOCMajapbIMEH, IEJUTI0J03aJaH ajblHFAaH Kara3
MapakTapbIHBIH Op TYPJI KACHETTEPIH aHBIKTAY YIIIH, MPOIECTIH OHTAMIIBI JKYMBIC
KaraaiaapblH OCNTiIey YIiH xyprizinai [174].

Jelle Wildschut Arjan nemtono3anbiy, (pepMEHTATUBTI TUIPOIU31 YIIIIH aJbIH
alla eHJIey pETiHAE >oHe OacKajapbl OPraHOCOJIBEHTTI OHJEYy Ke3iHJe Oujai
ca0aHbIHBIH  ATaHOJIMEH (pakuusuianyblH  3eprreal. OnapAblH — KCUJIAHHBIH
TUAPOTU3iHe, JeIUTHU(UKAIUSIChIHA, JKOHE  IIeJUII0JIO3aHbIH  (DEpMEHTATUBTI
CIHIMIUTITIHE OCEepiH aHbIKTay VIOIH MPOLECTIH HEri3ri mnapameTrpiiepl SfHU
TeMmrepaTypa, 3TaHOJ KOHIIEHTPAIUSCHI *KoHE KBIIIKbLUT 103ackl eckepieni. [Iponecti
oHTaimanaeipy Makcarbiaaa 30 mu HpSO4 kaTanuzaTop peTiHae TIoKo3a MEH JINTHUH
meIFBIMIBUIBIFRIH 190°C TeMeH TemnepaTypasa xxyprizuienl [175]. byn temneparypa
pexXuMi  eTe KOFapbl Oonblll  caHanaabl. OpraHocoIBEHT KOMIIOHEHTTEPIHIH
KOHIICHTPAIUSCHIH, TTIPEK alTKaHAa 3TAaHOJ MEH HAaTPUI THUAPOKCUII MEH YaKbITThI
©3repTy apKblibl bokc-BeHKeH SKCIepuMEHTIHAC €Ki OHTAMIbl JKaraal »Kacalljbl,
oJIap/bIH O1p1 TOATHIPFBIIITAPMEH YHIECIMIUTIKTI KaKCapTaIbl )KOHE KOFAPhI CO3BLITY
OCpIKTIriH aHbIKTAay MakcaTeiHAa FOHr Momaym konmganbutanbel. [176]. bunaii cabanbl
yurin SAIM ATES xone O6acka 3epTTeyluilep oOpTypili eHAey HpOLECTepiH
Kapacteipabl. Ceriporiopsis subvermispora, ak Imrpik caHbIpayKyJIaKTapbl apKbLIbl
Oumail cabaHbIHA aJJbIH ajla OHJAEY KoJiaaHbLIAbl *koHe C. Subvermispora Oumai
ca0aHBIHBIH CaHBIPAYKYJIAKTHl aJJbIH aja eHJACYyl arapTyFa OH ocep €TTI KoHe
IEJUTF0JIO3a alyFa 00JIa/ibl IeTeH KOPBIThIHABIFA Kei [177].

A. Rodriguez xone O0acka aBTOpJApPIbIH KYMBICBIHAA, KYpIill Cca0aHBbI
LEJUII0JI03a aly YIIIH OajlaMa arail eMec IIWKi3aT peTiHje naiaananbuiasl. Kypim
cabaHbl OpPraHUKAJBIK EpITKIITEpMEH Olpre KailHaTBUIBIN, Kamma HHJIEKCI MeH
TYTKBIPJIBIFBI OOWBIHIIA €MEH aralllblHaH JKacajaraH KpadT IeuTroIo3achlHa YKCAc
IEJUTI0JIo3a  albIHABl. HoTwkeciHme, 1E/UTIONO3aHbl Ta3apTy ajblHFAH —Kara3
napakTapbIHBIH COHFBI KACUETTEPIH jKaKcapTyra kemekreceni [178].

OpraHocoJIBEHTTI TIpoLieCTepAl KOIIaHy Oacka MpoIeCTEPMEH CaIbICThIpFaHIa
IIAFBIH KOHE OpTallla OHAIPIC MIBIFBIHAAPBIH a3alTabl )KOHE EPITKIIITEp MEH KaHama
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OHIMIEpAl THUIM/I anyFa bIKnan ereai. OpraHoCONIBEHTTI OHJEY Ke31HJEe Cy, SJHepTus
JKOHE XMMMSUIBIK 3aTTap a3 NaijanaHbUIajbl, KOpIIAFaH OpTaHbl a3 JacTalbl.
CoHbIMEH KaTap, OpraHOCOJIBEHTTI 9MIICTICH aJIbIHFaH IEJUII0JI03a OHAll arapThUIabl
YKOHE Ta3apThUIAIBI.

[enmmro03a TANIBIKTAPBIHBIH, OHIMILIIT YIIH Ouaail cabaHbIH OMOJIOTHSIIBIK
aNJIbIH-aJ1a OHJCY TEeK OHJICY MPOIIECiHIe FaHa eMeC, COHbIMEH KaTap Oupail cabaHbIH
OJlaH dpi Ta3zapTy Ke31HJE A€ DHEPIrusi MEH XUMHUSUIBIK KOCBUIBICTApAbl alTapIIbIKTal
yHeMJieyre MYMKIHAIK Oepesl. BHONOrUsIbIK ainfblH aja eHACYAIH apThIKIIbUIBIFBI
HYKOHOMUKAJIBIK Maiia oKeJe/l jKOHEe 1EJUTI0JI0O3aHbl OHJIEY MPOIECIHIH IKOJIOTHSIIBIK
TYPaKThUIBIFBIH apTThIpaibl [179].

[enmono3anblH  KalMbl  OHIMAUNI  JOHAI  JaKbUIIApAbH  cabaHbIHAH
LEJUTI0JIO3aHbIH O6JIIHYy canachlHbIH KOPCETKIITEPIHIH Oipl Oosbin cananaasl. Umair
Qasim eki TypJi 91iCTi KOJIZIaHa OTHIPHIN, OuMali cabaHbIHAH ISJIII0I03aHbI OKIIAYJIay
OOMBIHIIIA 3€PTTEY KYPri3fl: KbIIIKbUIJAHFAH HATPUN XJIOPHI KOHE CUITUI CyTerl
aCKbIH TOTBIFBI KOJAaHBUIIBI. EKi1 eHAey /e Ta3a ak TYCTI LEeJLTI0JI03aHbl OOJIII aibl,
O0ipaK KBIMIKBUIIAHFAH HATPUN XJOPUTIMEH OHJIEITCH IIEJUTIOJIO3aHBIH IIBIFBIMBI
CLITLJII CYTeT1 acKbIH TOTBIFBIMEH OHJICYTe KaparaHa xorapsl 0oi1bl [180]. Peng Luo
[EJUTI0JIO3a MIBIFBIMBL  YIIIH CYJb(aT KbIIMIKbIIBIMEH KaTaIU3ACITEH 3TAHOJIbI
JaWbIHIAyABIH THIMIUTITIH, Ouiaii cabaHBIHBIH XMMUSJIBIK KYPaMbIH, aJbIHFaH Karas
naparbiHBIH OEpIKTIK KacueTTepiH Oaranajpl. OHJenMereH Oumaili cabaHbl OeiiMe
TeMIiepaTypacbinia mamamen 12 carat 60ibl 1,0% cynbdar KpIIKbUIBIHA MaJIbIHFAH
YKOHE ITaHOJIMEH KalHaThlIFaH. HoTHxKeciHe 1eUTI0I03aHbIH Kbl ITBIFEIMbI MEH
Kalma CaHbl a3asjibl, ajl eJIEHT'eH IEJUTI0JI03aHbIH IIBIFRIMBI MEH aKTBIFBI OHJIEY
JOPEKECIHIH JKOFapblIaybIMEH JKoFapbLiaiiael [181].

Cabanapl eHACY Ke31HJAE XUMHUSIIBIK 3aTTapAbl TYTHIHYAbI a3alUTy MYMKIHJITIH
Oaranayael Suvi Maaritmustajiko »one Oacka ranbiMaap 3eprrefl. CIITUNIK oHIEY
JKOHE CipKe KBIIIKBIIBI CATBICHIHIA OHCITEH BICTHIK CYMEH CabaH/Ibl arapTy Ke3iHe
XUMUSUTBIK  3aTTapJiblH IIBIFBIHBIH a3alTy MYMKIHJIIT aHBIKTanael. HoTmkecinmae
HATPUM TUAPOKCU[II AKTHIFBIH XKOFaJITHAll HEMece LEUTI0JIO3aHbIH KAaCUETTEPIHE acep
eTreil HaTpuii KapOOHATHIMEH aMacThIpyFa Oosasel [182].

byriari Ttanma Owmai cabaHbIHAH IIEJUTIOJI03a OHJIPICI HETI3IHEH coja-
aHTPAXWHOH epiTiHAUIepiMeH kyperai. CabaHHaH XUMUSUIBIK 3aTTapibl Ay
TYTKBIPJIBIFBI JKOFaphl, KaJOPHUSIBIK KYHIBUIBIFBI TOMEH, aTan alWTKaHIa CLATiAeri
KpPEMHE3EMHIH Kofapbl OoisyblHa OainanbicThl. Ilenpam @atexu xkoHe Oacka
FAJIBIMZIAp COJIa aya aHTPAXWHOH OHJCY >KaFJdalIapbIHBIH KpEMHE3eMJl KO MEH
TYHABIPYFa oCEPiH 3epTTeai. OHJIey TeMIepaTypPachlHbIH KOFapblIaybIMEH KPEMHUIM
JUOKCUl TYHABIPY >KOFapbl Oonnbl, Oy cabaH Kara3 MapaKTapbIHBIH OEpIKTIK
KacuerTepine Tikeneit acep eTTi [183]. Kypiir cabaHbIH BICTBIK CYMEH KQHE CLITIMEH
QJIJIBIH aJTa SKCTPAKIUSIAY/IBIH COI0-aHTPAXUHOH/IBI OHJICYTE dCEPiH 3ePTTEy Ke3iH/e
1EJUTIOJI03aHbIH OEPIKTIK KaCUETTEpl ChIHY MHJEKCI sxoFaphl 6omabl [184]. Alejandro
Rodriquez, >xone Oacka ranpIMIap TeMIlepaTypaHbIH dCEpiH, OHJCY YaKbITBIH, COJa
KOHIICHTPAIUSCHIH, aHTPAXUHOH KOHIICHTPAIUSICHIH, CYWBIKTHIKTHIH/KATTHI 3aTTHIH
Karas3Fa KaTbIHACBIH KYPIII cabaHbl MEH COJI0-aHTPAXWHOH IIEJUTIOJI03aChIH MEIITI0I03a
MEH Kara3 OHJIpyre MalbIHAay MPOIECIHIH >KapaMIbLUIBIFBIH Oaraniay apKbLIbI
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3eprreal. HoTmkeciHae MIMKI3aTThIH KapThIChl LEJUII0JIO3a MaccachlHa KOHE Karas
napakTapblHa KaThICTHI THIMAI TYpaeHmipiaai [185].

JIurHomenIroN03a MHUKI3aThl - Kep OeTiHAe KOJ JKETIMIl €H KOl TapajfaH
KaHAPTHIIATBIH OWopecypcThiKk Matepuan. On  HeriziHeH Oip-OipiMEH THIFBI3
OaiiIaHBICTHl 1EJUII0NI03a, TEMUIICIIIION03a KOHE JTUTHUHHEH Typanabl. AJIIBIH ana
OHJICY MPOIIECTEP HETI31IHEH OCHI KYpaAeli e3apa 0alIaHbICThI (PpaKIUsIapabl THIMII
Oenyre KaTbicagbl XoHE opOip KEKe KOMITIOHEHTTIH KOJDKETIMIUIITIH apTThIPaIbl,
OChIIalmIa KojmaHOamapAblH KEH ayKbIMBIHIA, aTamn aWTKaHgaa Omomacca YIIiH
MaHbI3[Ibl KaJaMra aiHanaabl. Arall maTepuaijapblHAH albIpMAallbUIbIFbI, OWal
cabaHbIHJA JIMTHUH MOJIEpl a3 JKOHE TeMMIICIUTIONO03aHbIH KOHE SKCTPAKTHUBTI
3aTTapAblH KOIl MeIEepiHeH Typaabl, OyJ eHJey mpolieciHe mnainansl. bunai
cabaHbIHAH I1IEJUTIONI03aHbI OHACY/Ia TUIM/II KOJIaHbUIATHIH IEJUTION03aHbl OHACY/IbIH
OipkaTap mporectepi 06ap, MbIcalbl, cojla eHIey, KpadT eHiey, OelTapanm Hemece
curtimi - cyneutr  eHaey. ['yuran Danr xone Kyibkxonr Ilen aram emec
MaTepuajiapfaH IeJUTI0JIo3a TallIBIKTaphlH OHAIpY YIIIH coja MeH coja-
aHTPAXWHOHABI OHJEY KoJainbl mereH mikipre kenmi. Coaa-aHTpaXWHOHIBI ©HJCY
Ke31HJe Ouaail cabaHbIHBIH LIEJUTI0N03aChl KAKChl OEpIKTIK KaCUETTEpiHE ue OO0JIJIbI
[186].

Komimri 6ip anasiH ana eHjiey IpoIeCIMEH CalbICThIPFaH/Ia, €K1 HEMECE OJIaH Ja
KOIl alJblH aja eHJey oNICTepIH OIPIKTIPETIH NPOLECTep TEXHOJIOTUSIIBIK
oTepalysIapAblH CaHbIH a3alTy/a, COHAa-aK Ka)XXeTC13 MHTUHOUTOPIApIbIH OHAIPICIH
TOMEHJETYy/e Mmaiianel. JlereHMeH, WHHOBAIMSUIBIK O31pJey VIIIH —ayKbIMJIbI
3epTTeysaep ol Je KakeT. JIMTHOLeNIIoji03a MIMKI3aThlH ajIAblH ajla eHJICYIIH
TUIMJIIPEK MPOIIeCTepl MepCHeKTUBANIBI HOTKeNep Oepeni [187].

XKorapeina aiiTeUIFannai, Oumail cabaHbIH MyJNBIUPICHTEH aTMOCGhEpaIbIK
CIpKe KBIMIKBIIBI TPOLIECT apKbUIBI THIMII KOJJaHyFa Ooiansl. MoHOcaxapuarep
(HeT131HeH TeMUIIEIUII0NI03a TUAPOIU3IHEH) JKOHE CIpKe KBIIIKBUIbI JIUTHUHI OHIMHIH
TypJiepi OoiibIHILIa NaliJaIaHbUTFaH CUITIIEH ajblHaabl. Bys mporecc apKblibl Ouaait
cabaHBIHBIH OMOMacca KOMIIOHEHTTEPIH TOJIbIFBIMEH Maiinananyra Oomnaasl. AcOH
MyJbIIachl Kara3 >KOHE IICIUTI0N03a TYBIHIBUIAPBIH OHIIPY VIIiH TakgaTaHbLIybl
my™mkid [188]. JIMrHMH KOMIPTEKTi TAJNIIBIK CUSKTHI KYHJbI OHIMJAEpTe aiHaIybl
MyMKiH [189], motmxecinne kemiptek [190] xone xenimaep [191] Oencennipinei.
OnHocaxapuATep/IeH XUMHSUIIBIK 3aTTap, TOTTUICHIIPTIIITEP, OTHIH JKOHE MOJIMMEPIIED
aiyra 6omazer [192].

V.A. Barbash and O.V. Yashchenko e3 3epTreynepinae n300yTaHon Hemece
MEPYKCYC KBIMKBIIBI ~ EPITIHAICIHAE ©OHJECY AapKbUIBI aFall eMec  OCIMJIK
MaTepUaliJapblHaH [EJUII0JI03a MEH HAHOUEJUII0I03a anyabl cunarraiiasl [193]. An
0acka 3eprreynep oumaii cabanpin NaOH, NayS, Na,CO3 xemerimen eHjeyre >koHe
OpTYpJIi IMTHUH KYpaMbIHaH TYPATHIH IEJUTI0N03a almyabl pacTtaiiasl. Na,CO3 6ipereit
HEMEeCe HETI3Tr1 peareHT peTiHJe MNaijalaHbUTYyhl MYMKIH, ai KapOOHATThl cabaH
ICJITF0JIO3aChI JKaKChl OEPIKTIK KacueTTepin kepcereni. [194].

[enmrono3anbl anyablH €H OHail koyibl Anja Leponiemi ycblHFaH, an Oacka
3epTTEyLIUIEp LEJUTI0I03aHbl BICTBIK CYMEH OHJIeY apKbLIbl, COJIaH KEWiH CyTer1 aCKbIH
TOTBIFBIMEH CUITUII arapTy apKbLIbl OHIIPAl. AJbIHFaH Oujai caOaHbIHBIH
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HEJUTIOJI03aChIHBIH KACUETTEP1 CalbICThIpMalbl Typae THiM 1 6osbl [195]. Comamen
OHJICY apKbUIbl aJIbIHFaH Ouail cabaHBIHBIH 1LIEJUII0I03aChl OTTETIHIH >KOWBUTYbIHAH
KEH1H XJIOPChI3 aFrapTyAbIH oPTYPJIl MPOLECTEPIHE YIIBIPAbl. 3epTTEYNEep KaparnaibiM
XJIOPABI KOJIaHy apKbLIbl arapTyFa KaparaHja IEJUTI0JIO3aHbIH KAKChl aKTHIFBI MCH
XKOFapbl OEpIKTIK KacHEeTTEepiH OEpeTiHIH >KOHE JIacTaHyJblH TOMEH >XYKTEMECiH
TYJIBIPATHIHBIH KOpceTTi. [196].

E. Saberikhah, J. Mohammadi Rovshandeh, P. Rezayati-Charani enOekrepinse
Ounaii cabaHbIHAH OHJEY MpOIIEC] IEJUTI0N03a MEH Karas3/blH KAaCUETTEPiH 3epTTey
YIIIiH KaTaJIu3aTop PeTiHjAe IIUIEepuH MeH 2% HATpUil THIAPOKCUIIH KOJIJIAHY apKbLIIbI
3epTTeNell koHe HoTmxkeciHae 30 MuH eHJey epiTKimiHae 2% HaTpUMl THIPOKCHII
KOJJIAaHBUTFAH KE€3/I€ Kara3[blH €H >KaKChl KAacHUeTTepl aiblHIbl, Oipak OHBIH
napaKTapbIHBIH aKThIFbI TOMeHae Al [197].

bunaii cabanbiHAH LEJUTION03aHbl OKIIAayjay OOWBIHINA 3EPTTEY KYPTi3uiil:
KBIIIKBUIJAHFAH HATPUM XJIOPUA1 KOHE CUITUII CYTEr1 acKbIH TOThIFbI. HoTrkecinae
€K1 eMJIey /i€ Ta3a aK TYCTI LEJUII0JIO3aHbl OOJIIIT aibl, 0ipaK KbIIKbUIJAaHFaH HATPUN
XJIOPUTIMEH OHJCJITEH LEJUTIONO3aHbIH MIBIFBIMBI CUITUII CYTErl aCKbIH TOTBIFBIMEH
OHJICY/IeH JkoFaphl 60161 [198].

CynbdaTTel eHIEy MMapaMeTpiiepiH OHTAWIaHIBIPY YIIIH Oujgail cabaHbl
AJIEKTPMEH SKbUIBITBUIATHIH allHaIMasbl 3€pTXaHAIBIK TEIIKE CaJIBbIHBIIN, CUITLIEpIE
oHJIeNAl. OHAey Ke3lHIe IEUII0JIO3aHbIH KacHeTTepl >Kakcapbl, al Karas
napakTapblHBIH OEpIKTIK KacuerTrepi cuITinl mmxTaHblH 14-ten 16%-ra neiiin
JKOFapblIaybIMEH OJKpaHJajdraH MaccaHblH MbIFbIMBI 42,1-nen  40,6%-ra neiiin
TOMEHJIC/I, aJl ICJUTFOJI03aHbIH TYTKBIPILIFb 1114-Tren 872%-Fa nmeilin TeMeHel.
Anatina, Oacka TapaMmeTpiiepal CakTalk OTHIPBIN, OHACY YyakKbIThIHBIH 20-man 40
MUHYTKA JIEHIH YJIFalObl SKpaHadFaH MAacCaHBIH IIBIFYbIHA, IIEJTFOI03aHbIH KaJIThl
IIBIFYbIHA, KaITlla CaHbIHA JKOHE IICJITI0I03aHbIH TYTKBIPJIbIFbIHA ocep eTTi [199].

bunait cabGaHblHAH JKacaJiFaH Karas3JblH OHTaWJIbl KapPBIKTBIFBI TOMEH
TeMIIepaTypa/a ’KoHe alleTOHHBIH OpTallia KOHIIEHTPAIIMACHIHIA KOJI )KETKI31Ie 1 )KoHe
Kem yakpITThI anazpl [200].

KcunanonekTMHOTIONMUTHKABIK ~ (pePMEHTTEpl  apKbUIbl  OWpail  cabaHbIH
KalHaTKaHga, Oumgail cabaHBIHBIH LIEJUIIOI03achl ©CEl, LIEJUII0JIO3a Kallla CaHbIHBIH
TOMEHCYIHE )KOHE OHIMAUTIKTIH KOFapblUlayblHA OKeJAl. AJNIbIH ana (epMEeHTaTUBTI
OHJICYJICH KEHIH IeJUTI0JIO3aHbIH (PU3HKAIBIK KacHETTEpl, COHBIH 1lIHAEC OepiiareH
IEJUTIO03a/1aH JKacallFaH KarasJIbIH caracel ykakcapabsl [201-202].

Lennrono3a-kara3 eHEepKaCciOl KOCIMOPBIHAAPBIHAA JUTHUH, KYJ KOHE IIalbIp
KOMITOHEHTTEpP1 CHSKTHI 1JIeClie€ WHIPEIUEHTTEPAIH MaKCaTThl OHIMJIEr! KypamblH
TOMEHCTYTe BIKIAJl €TeTIH KOoCHalapbl TMaiijaiaHa OTBHIPHIN, XUMUSIIBIK OHJICYTe
apHaJIFaH Cynb(}aTThHI 1EJUTI0JI03a OHIIPICIHIE MaiigaianyFa 00IaThIH 9JIIC TE OENTiIi.
byn omic KypambiHa 1eT003a 0ap MIMKI3aTThl KOCIIAHBIH KAaThICYBIMEH KYKIPTTEH
TYPAThIH areHTTEPMEH TUAPOIU3TE NCHIHT1 Ke3EH 1, MeP31M/Ii Ka3aHIbIKTa CYIb(aTThI
OHJICY/I1 J)KoHE OipHeIle caThlia aFapTy/ bl KAMTHUIBI, OJIAPABIH Oipi1 CIATLII-IEPOKCUITI
Ke3eH. [ uaponusre AeiinTi Ke3eH KYKIPT KbIIITKbUTBIHBIH KBIIKBUT TY3aPBIHBIH CYJIbI
EpITIHAICIMEH Y3ere achIpbuTazbl, an OeTTik OenceHal 3arrap (OeTTik OenmceHmi
3arTap) Kocna peTiHae Koamaanbuiaasl. [203].
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Caban, e3/iriHEH, Kara3 jkacayJarbl IIMKI3aT PETIHJE aFalika KaparaHJa Kol
MmiKipTajgac TyIbIpaabl, ©WTKeH1 caOaHHAH IIEJUTIOJNI03aHbl IBIFAPYy ©T€ Kypaell
nporiecc. Mbicaibl, OHJEY YIIIiH Kypill cabansl 1,5 cM-Te Aeiiin yHTakTanaasl, 24 carar
temriepatypana 105-te kenripisiesi )koHe OHCY KEe31H/Ie OPraHUKAJIBIK ePITKIIITEPIIH
YII TYypi KOJIAHBLIAABI, MBICAJBI, TUATHICHTIUKONb, IUATHICHTIMKONb (50%) +
STrIIeHTITMKOITB (50%), THEeTHIICHIIMKOIIb + STHIICHTIIMKOJIb + 2% HaTpuil THAPOKCHII
[204]. Kara3 enaipiciaae Kypinr cabaHbIH Naligaiady YIIiH Kara3 OHEPKICiOl YIITiH e
TYpaKThI Toci KaxeT. Rajesh Kumar lonchab o3oumMen arapTynsr KapacTbipa OTHIpHIT,
030H ca0aH TAIIBIKTAPBIHIAFBI YIIbI, TYPAKTHI )KOHE KAHIIEPOTEH I KOCBUIBICTAP IBIH
TOMEHJICYIHE ocep eTeTiHiH aHbIKTanael. CoHpmaii-ak, Kypiml caOaHBIHBIH
IEJUTIOJI03aChIHBIH  aKThIFbI  3,5%-Fa >koFapbuian, OEpiKTIK KacHeTTepl >KaKCapbl
[205].

Hon CYMBIKTBIFBI ApKBLIBI THIPOTEIBACP MEH TYBIHIBLIAP Bl KYPIlll CA0aHBIHBIH
KOCTIAJIaphl PETIH/AEC OHJEY apKbUIbl Kara3ja >KOFapbl Cy ©TKI30€UTIH aopexeci Oap
LEeJUTI0NI03aHbl aityFa Oonanel [206]. Conpaii-ak, CyIbplH CIHYIHE K01 OepMmey >KoHe
OakTepHsiFa Kapchl OEJICEHIUIIK YIIIH TaraMJbIK MNaTOreHAIK OakTepusiapra Kapchl
KaOBbIKTaH ajbIHFaH Citrus maxima [207] >kaObIHBI KOJIIaHBLIIbL.

Alireza Talebizadeh, Pejman Rezayati-Charani xypimn cabaHbIHaH LE/UTIOI03a
aly OHMIPICIH eki OypaHmanbl J3KCTpyaep KemerimMeH 3eprreni. Exi Oypanmaisl
AKCTPY3HS - aFralll eMec ITMKI3aTTaH Kara3 jkacay YIIH LeJIII0JI03a OHAIPICIHIH KaHa
tocim. Kypim cabarblH 3KCTPY3MSUIBIK OHJACY QJJIBIH ajla OHJEIreH HaTpUi
TUAPOKCHUI KOHIICHTPAIUSACHl CHSKTBI YII alHBIMaJIbl TPOLECTI KAMTUTBIH €Ki
JeHreni GpakTopiabIK dKOCIapAbl KOJIaHy apKbLIbl xKy3ere aceipeuiabl: 0,4-0,8-1,2%,
akcTpy3ust Temreparypacsel: 40, 60, 80°C koHe SKCTpYIEpAiH allHAITY KbUIIaMIbIFbI
55, 70, 85 aitn/muH. Hotmxkecinae, Oy mpoiiecTiH rodpieHred Karaz OeH Kamnrama
KAPTOHBIH OHAIPYTe KOJAaHBLIATHIH LEJUTF0JI03aHbl HIbIFApy YIIIH KOJAibl €eKeHIr1
anbIKTaI61 [208].

MexaHHKaJBIK koHE (PU3HKAIBIK KACHETTEPIH aHbIKTAay MakcaTbiHaa A. Hassan,
KoHE Oacka 3epTTeyliijiep Kypill cabaHbIHBIH OPTYPJl KYpambIHIAFbl HaTpUi
THAPOKCUI €pITIHIICIH 3epTTenl. HoTmkecinae, HaTpuii TUIPOKCUI] YIIFalFaH Ke3ze
KaFa3JblH TAJIbIK KYPBUIBIMBIH JKaKCapTalabl J>KOHE TANIIBIKTap apachIHAFbI
OaiinanbicThl HbIFaiTanbl [209]. [NmokamanMeH eHpey Ke3iHIe Kypill cabaHbIHAH
JKacaJifraH Karas3[blH OEpIKTITl CaKTalaJbl >KoHE OCJICEHAIPUIreH KeMip STHIICHII
CIHIpe/ll KOHE oJiap/bl cabaH eHJey IpolleciHe KocyFa 0oJiaibl. by Kara3apl a3bik-
TYJIIK KalTamMachlHJ1a KOJIaHyFa 00J1a1bl, ©UTKEH1 0J1 KailTa maiijaiany MyMKiH/IIT1HIH
apKachIHJIa SKOJIOTUSIIBIK Ta3a MaTepuai 0oJbi Tadbuianst [210].

Kypimm cabanbiHaH ajbIHFaH MEJITION03aHbl )KOHE OJaH YKacaFaH Kara3/bl COJI0-
aHTPAXWHOHBI OHJACY HOTIKECIHJIC Karla CaHBIHBIH €H JKOFapbl KOPCETKIII Oumait
ca0aHBIHBIH IIEJIII0JI03aChl CHUSKTHI KYpIIl Ca0aHBIHBIH IIEJUIIOJIO3aChIHAH aJIbIHFaH
Kara3 MmapaKkTapbIHBIH KACUETTEPIH apTThipa anasl [211].

R.C. Sun sxone 6acka FanbIMAap IbIH 3epTTeYNIepine Kypim cabansl 1% Hatpuit
ruapokcuaiMer, coman keiin 5,0% PH 11,5 cyreri ackblH TOTBIFBIMEH OHJCII,
CUITUTI-ePUTIH JKOHE CUITUII-TIEPOKCUATI-EPUTIH TEMUIIEIUTIOIO3ATIAPABIH XHUMUSIIBIK
KypaMbl MeH (U3UKa-XUMUSIIBIK KACUETTEPIHE CAJIBICTBIPMAaIIbl Tajaay *KYyprisif,
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cabaHJpl CUITIMEH OHJIEY Ke31HJe KalabIKTapjaaH koHe 49,3-74,3% reMunenitoos
JKOHE IICJUTI0NIO3a TaIIBIKTAPBIHBIH OEpIKTIK KacHETTEpiHE ocep eTeTIH Kypill
cabaHBIHBIH KYPBUIBIMBIHAH JIMTHUH Oeinesnl [212]. Zong Liu sxoHe 6acka FajibIMaap
JUTHUHAL KETipy KbULAAMJBIFBIH apTThIPy YIIIH CUITIII ©HJEYre OTTETiH KOCYAbI
ycohiHaAbl. Llenmono3anel  OTTEri-CIITUN OHICY AapKbUIBl JKOFapbl aKTHIFBI MEH
(bU3UKaIBIK KacueTTepi 0ap IeuTioio3a ajablHAIbl, COHABIKTAH OYJI OHILY d/Iici Taza
OHJICY/TIH TIEPCIIEKTUBAJIBI TEXHOJIOTHACH! 00JIBIT TaObu1aab! [213].

Toxipubenae Kypiml  caOaHBIHBIH  IEJUIIOJI03aChIH  JKOFApPhl  KHIJIIKTI
yIIbTPaAbIObICTICH OHJCY KOJAaHbuIa el byl mporecc menirono3a MeH Karas kacay
YIIIiH SHEPTHsl MEH XUMUSIIBIK 3aTTapAbl TYTHIHYABI a3alTajbl, JUTHUH KYPaMbIH 75
%-maH actamfa azalTaibl, 101032 (QUOPHUIAIMIACHIH apTThIpabl, Oyl KYILITI
TAIIIBIKApAIBIK ~ Oalmanbic  Oepemi  [214]. KpemHesemii, JUTHHUHAI — KOHE
TeMULEIUTION03aHbl KeTipy yuriH M. Sarwar Jahan cinTini eHzaey anablHAa Kypill neH
oumaii cabansrd 90 ¢ Kanwii TMPOKCUAIMEH alyasl YChIHAABL. JKOFapsl TeMIiepaTypaaa
OHJICY HOTIXKECIHJIE aK IIEJUTIONI03aHbl allyFa 00JIaJIbl, aJl TOMEH OHJIEY KEe31H 1€ KOHBIP
ICJUTFOJIO3aHbl KaFa3/IbIH KapTOH COPTTaphl YIIIiH Makaananyra 6omansr [215].

Kazipri yakpiTTa OYKIT oneMJE TOJNTBIPFBINITAP Kara3 ©HEPKICiIOiHIH
KOKETTUTIKTEpIH KaHaFaTTaHIABIPY YIIIH KaFa3 eHJIpICiHAe KoJaaHbutaabl. Kara3apiH
KOIITEreH COPTTaphl YIIIH TOJTBHIPFBIIITAP OJAPJbIH KOCBUIFAH Meiepl OOWbIHIIA
Karas3 IeJUTI0JIO3aChIHBIH €KIHII MaHbI3/Ibl KypaMaac Oesiri 6ossin Tabbinaas [216].
TammbIKTapasl  aybICTBIPY PETIHAC KOJIAHBUIATHIH — TOJITHIPFBIIITAD DHEPTHUS
IIBIFBIHIAPBIHBIH TOMEHJICYIHE, COHJIal-aK Kara3JblH ONTHKAIBIK KAaCHETTEepi MEH
TETICTITHIH XaKcapybiHa okeneni [217]. JlereHMeH, TONTHIPFBIITApIbl KOJJaHYMEH
OallJIaHBICTBI MAceJie, dcIipece Kol MeJIIepAe KOCBUIFaH Ke3[e, TAIIBIKTapIblH
aAre3usAChIH a3aiTy OOJIbIT TaObLIAIbl, OVJI KaFa3 blH OCPIKTITIHIH TOMEHACYIHE, IaH
JKOHE TOJTBIPFBIITHIH HAIlap YCTaly KYOBUIBICTAPBIHBIH JKOFaphblIayblHA OKeIl
COKTBIpYbI MyMKiH [218]. Erep MyHaaii karbIMCbhI3 9cepiep/AiH MIemiMi Tadblica, Oy
TOJITBIPFBIIITAPABI KON MOJIIepAe NaiialaHy apKbpUIbl YJIKEH MIBIFBIHAAD MEH
SHEPrusiHbI YHeMeyTe 6omasl [219, 220]. Ti30ekTi cuaukaTTapipl, acipece Kaabllui
CWIMKAThIH (BOJUIACTOHUT) KOJJAHY OJap/AblH KacHUeTTepiHe, COHBIH IIIHJE
XUMUSUTBIK ~ Ta3aJIbIFbIHA, HAKTBl OeTiHe, OOJIIeKTepiH MeJIepiHe JKOHE
MOPGhOIOTHsIChIHA OaMIaHBICTHI.

3eprreyniep KOPCEeTKEH IeH, aFalll eMeC TAJIBIKThI KaFra3/Ibl OHIIPY KYHBI aFarll
TAJIIBIFBIHA KaparaHnua adTapibiktail TemeH [221]. Kasipri yakeiTTa aram emec
TaJIIBIKTAp aybUINIAPYAIIbUIBIK KaJABIKTapbIHAH (GKeMIiC TYKBIMIAphl, KaOBIFbI,
JKarbIpakTapbl), TAOMFU ©CETIH eciMIiKTepAeH (OaHaH, 0aMOyK) >KOHE arail emec
JTAKbUIIAPABIH KaJJAbIKTapblHaH (MakTa cabarbl, Kypilml cabaHbl, JoHII cabaH)
aNIBIHABI. J{aMyTITBI €JIIep aFall eMec TAJIIBIK Ko3IepiHe )KOHE DKOIOTHSIIBIK 3USHCHI3
NEeJUTF0JIO3a  OHIIPICiHIH OanaMa TeXHOJIOTHsUIaphiHA Kernyae [222]. banan
TaJIIBIFBIHBIH  IJIACTUKAJBIK KanTamMa MaTepHallapblH TaijalaHyabsl  eTeyre
KaOlIeTTI KamTama Kara3blH >Kacay YVIIIH SKOJOTHSJIBIK Ta3za IMUKI3aT PETIHIE
KapamIbUIBIFRIHA €PEKITie Hazap ayaapbuianbl. banan eciMaikTepiHiH OOTaHUKAIBIK
araynmapei-Musa Paradisiaca, Musa Sapientum, Musa Cavendishii sxone Musa
Chinensis. Conpnaii-ak, 6aHaH eciMairiHiH opOip xepiik 0eiri opTypIi KymTep,
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TYCTep >KOHE IUCKPETTI Y3bIHBIKTAFbI TATIIBIKTAP/IbI IIbIFapa aa/ibl, OJapAbl OPTY Pl
KBI3MET TYpJIEp1 YIIIIH NaiaananyFra 6omasl. Jlepeki )koHe Oepik TalIIbIKTap Karbipak
KAOBIFBIHBIH CBIPTHIHAA, Al JKYKa >KOHE KIOEKTEH TalIIbIKTap >KambIpaKThIH 1IIKI
JKarblHIA OpHayIacaabl. TambIpiaH KanFaH cabaKThIH jKaObIHBIHAH IIBIFY HYKTECIHE
JeiiiH OacTalaThlH O©CIMIIKTIH HEri3ri Oelliri eTe jKyKa ak TalIIbIKTapAaH TYpabl.
XKemic cabakTapbl epecken camajibl TaTIIBIKTapAaH TYpajbl, aj >KambIpaKTapAblH
OpPTaHFbl TaMbIpJapbl IYPHIC OHICITeH Ke37e TaJIIBIKTIH MBIKTHI OEpIKTIriH Oepe
anayel [223].

Henmonoza  HanoduOpiepiHe (NFC) OJIApJIbIH ~ TYPAKTHUIBIFBIHA,
KAHAPTHUTYbIHA, OWOYWISCIMIUTITIHE JKOHE BIJAbIpayblHAa, 0Oacka CHHTETHUKAIIBIK
HaHOMAaTepHaJIJapMEH CaJbICThIPFaH/la TOMEH KYHBIHA, COHAAN-aK dJeyeTTl KOJIaHy
caJlaJlapblHbIH KE€H ayKbIMbIHA OailylaHbICThI O1pa3 yakbpITTaH Oepl alTapibIKTail
KBI3BIFYIIBUIBIK Oonapl. Omapra Kara3ablH KanTamMaJarbl TOCKAybUI MaTepHalIbl
pETIHJIETI KACUETTEpiH apTThIpy, IJIacTMaccajiap/bl aybICTBIPY >KOHE KOMITO3HUTTIK
Matepuaniapabl HeiFaWTy xkatagsl. NFC eHmipici yIIiH opTypii TEXHOJOTHUSIIAP
KommaubUibl. NFC  eHIpiCIHIH HETi3T1  MeXaHM3MIEpPl >KOFapbl  KbICHIMJIbI
TOMOT€HU3aTOPMEH, YCAKTaFbIIITAPMEH KOHE KPUO  YCATKBIIIIEH  >KOFapbl
MEXaHUKaNBIK ©HJey Oousbill  Tabbuiaabl. CoOHBIMEH KaTap, (GUOPWILISIUSHBI
xeHaety skoHe NFC enipiciHie SHeprusl MIBIFBIHBIH a3aiTy YIIiH (epMEHTATUBTI
JKOHE apajiac TOTBIFY CHUSIKTHI aJIJIbIH ajla ©HJey OOWBIHIIA KONTEreH 3epTTeyiep
Kyprizinmi [224-227].

IDKon02uANbIK masa Kanmama

CoHFBI JKBUTIApbl KOpIIaFaH OPTAaHBI Kopray Maceneci [228] e3ekrtimirid
apTThIpa 0acTajpl, ©UTKEHI TAOUFU PECypCTaPIbl KO0 Macelesepl albIHFbl KaTapJibl
TaKpIphIIKa aHaNael [229]. TyThiHymIBUIAD KOpIIAFaH OPTaHbI  KOpFayFa
KOMEKTECETIHIH TYCIHIM, TYPAKThl JaMyFa yJiec KocyFa Myaaen 0omysl KaxeT [230-
232]. Erep amam3ar e3iHIH JYHHETaHBIMBIH «KachUI» TYTBIHYFa Kapail e3reprce,
nienrymr 6actama sxacayra 00Jabl, O©UTKEHI TYTHIHY/IBIH IIaMaJIaH ThIC apTYhl KATThI
TYPMBICTBIK KaJJABIKTAp OHAIPICIHIH YIIFatoblHa okeni [233, 234]. JlaMbiraH HapbIK
JKaFIalbIHa KONTETeH 3epTTEYIIIep TYTHIHYIIBIHBIH TaHIAybIH HKOJOTHSUIIBIK Ta3a
KanTtama TYPFBICBIHAH KapacTeipabl [235-237]. 3eprreynepaid KOIIIUIr AamMbIFaH
eNJiepAe JKYPTi3UIAl JKOHE TYTHIHYIIBUIAPABIH JKOJOTHSUIBIK OpaJiFaH Tayapiapabl
OYPBIHFBI CATBINl ayJapblH TalJjayFa apHaIFaH, al A3us eNIepiHe dKOIOTHSIIBIK
Kanrtamaigap OOWBIHIIA FHUIBIMH 3€pTTeyiep oTe a3. [yThIHyIIbUIapAbl Oarajay
Ke31H/Ie DKOJIOTHUSAJIBIK Ta3a KalnTaMma KOpIIaFaH opTaFa JereH alaHAayIIbUIBIFbIHA
alTapipIKTail ocep ereli. DKOJOTHSUIBIK TYPaKThl HEMECE <OKachbUD» CaThIll ally
HIenIiMIepl SKOJIOTHSIJIBIK Ta3a OHIMAEP/l €HTI3Y apKbUIbl KOpIlIaFaH OpTara Tepic
acepi azaiTyra MyMKiHaik Oepeni [238, 239].

ABBIK-TYJIIK 9KOJOTHSUIBIK ~KalnTaMachl JIaCTaHyJaH KOPFAaWTHIH HeMece
TOCKAYybLJI Ka0aThl pPeTiHAE KbI3MET eTe/ll, 0J OHIMJI TachiMayjlay KE31HJE€ ChIPTKbI
OopTajlaH »>KOHE MEXaHMKANbIK 3aKpIMJaHyJaH cakTaiiapl. Kantama oTTeriHig
KOHIICHTPAIUSICHIH, KOMIPKBIIMIKBIT Ta3bIHBIH KOHIEHTPAIMSICHIH, CaTbICTHIPMAJIbI
BUIFAJIJIbUIBIK TI€H bUIFAJIIBUIBIKTHI KAJIBIIITHI ICHTel1e yeTai anaasl, [240] an myHai
OHIMJICPIHIH KanTaMachl MYHJail HOTHXKe Oepe aaMaii ibl.
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CoHpaii-ak, TaFaMHBIH camnackl MEH KayilCI3iriH JKakcapTy YVIIIH Keroip
oencenal (QyHKIUIAPALI OPBIHIAWTHIH OeJCeHl KanTama KojgaHbutaapl. O
CaJIBICTBIPMAJIbl  BUTFANBUIBIKTEI  OaKbUIAWIbl, AHTUOKCHJIAHTTAP/Abl UIbIFAPaJbl,
KaXXETCI3 WICTepIl CiHIpedl, COHBIMEH KaTap MHKpPOOKa Kapchl (DYHKIHSHBI
opeiHaiapl [241, 242]. bamOanr KycBaHmumiH aWTybIHIIA, OCJICEHII KalTaMaHBI
TaMaK camachlH, CaKTay MeEp3iMiH, OanFbIHABIK TEH KayIlCI3MIKTI JKakcapTy
MaKCaThIH/a THIHBIC ATy KbUIIAMIBIFbIH, MUKPOOTAP/IBIH 6CYiH, Oasy TOTBIFY b )KOHE
BUTFAJIJIBIH, MUTPANUSICHIH OakpllayFa apHAJIFaH TEXHOJOTHS PETIHAE CUIaTTayFra
oonanpl [243].

Kemnreren ranmpiMmap KamTaMajarbl a3bIK-TYJIK CalachlH CaKTayAbl )KaKCapTy
MaKCaThIHJIa OPTYPJIi Macelleepai KapacThIpael, onapiabiH apackiHma R. Coles
YKOHJIIKTEpA1 ToUTapy KabineTi 0ap KanTaManapAsl 93ipyieyre epeKiiie Ha3ap ayaap/sbl,
OUTKEHI Kara3 KalTaMachl >KaHAPTBUIATHIH, OWOBIABIPAUTBIH MaTepuai OOJIBII
taObutanpl [244]. Kirwan, a3pIK-TYJIKTI CakTay >KOHE KOpFay YIIiH (U3UKAIBIK
oficTepMeH OeJICeH 1 KalTaMaHbIH MOJUMEPIl MaTpUIlachlHa OEJICEHAl KOCHUIBICTHI
KaMTHUTBIH OCTTIK CiHIIpYy 9aiciH KoyaaHibl [245]. Florencia Muratorea xoHe Oacka
FaJIbIMIAp EruireH Kara3jblH OEJCEHJ KOCBUIBICHI HETI31HJI€ AacThIK Heri3iHjaeri
TaramMFa apHaJIiFaH OMOJIOTHSUIBIK O€JICeH I KanTaMaHbl 931pJey/l YChIHabl. by karas
YKAKChl MEXAHHMKAJIBIK KACHETTEPJll CaKTan KaHa KOWMAaJibl, COHBIMEH KaTap TaMak
OHIMJIEpIHE KATBICThI HIC MEH XOIII UiC IIbIFapMaisl [246].

Bipak «3KOJOTUAIIBIK Ta3a» HEMECE «TYPAKThDY TEPMHHI 9111 A€ «KacChLI»

TepMuHiH Oinnipeni [247]. TyThIHYIIBUIAPIBIH IC-OPEKETI Typasbl d1eOHeTTEPIC
DKOJIOTHSUTBIK Ta3a KalTaMa eIIKAllaH aHBIK TYCiHIipiiMereH OonateiH [248].
3epTTeyIriyiep dKOJIOTUSIBIK Ta3a KanTaMa, IKO-KanTaMma, SKOJIOTHUIBIK KanTaMa,
KaChlI Karrama, TYPakThl KanTama, 9KO-AM3aiiH, KOpIIaraH OpTaHbI kobOamay >KoHe
OKOJIOTUSJIBIK Ta3a JU3aiH CUSAKTHI SKOJIOTHSUIBIK Ta3a KamTama YIIiH opTypii
Tepmunaepai Konnauasl [249, 250]. Kenreren ataynap yChIHBULIBI, OipaK ic XKy3iHIE
SKOJIOTHSIBIK Ta3a KarnTtaMa KeOiHece 3KOJOTHsIBIK Ta3a KarTama e aranaasl [251].

AHbIKTamMa  OOUBIHINIA JKOJOTHSUIBIK — KanTamMa  (YHKIHMOHAABI  KOHE
9KOJIOTHSUIBIK KOHE TEXHOJIOTHSIIBIK aCTICKTUIep i KaMTubl [252, 253]. DK0IO0rusibiK
Taza KanramMa OHIMJI JIacTaHyJaH KOpFamn KaHa KOWMai/ibl, COHBIMEH KaTap OHBIH

cumaTTamaiapbl Typaibl akmapar Oepeli, COHBIH IMIHIe MaTepuaiaapasl Kaita
naijjaany >KOHE OHJIPICTCH TYThIHY MEH KOJIeTe KapaTyFa JCHIHT1 KanTaMaHBIH
OYKIJI OMIpJIIK IUKITIHAE KaJABIKTapabl a3aiTy [254]. DKOJIOrHsUIbIK Ta3a Kanrama -
OWJI KOpIlIaFaH OpTaHbl KOpPFayFa bIKIaJ €TEeTIH XKOHE ajjaMFa HEMeCe dKOXKYHere Kayir

TOHAIPMEUTIH KOl (YHKIHUAIbI, Ta3a jKOHE KayillCl3 MHHOBALMSMIIBIK MaTepHall.
KanTamaHblH TYpaKTBUIBIFBI KOOIHECE JKaHA KanTaMa MaTepHaNIbIH UIrepieTy *KoHe
OeJieKTey YIIIH MAapKETHHT KYpaslbl PETiHAE KapacThIpbuIaasl [255]. DKOIOTHSIIBIK
Taza KanTama MaTepHalIapbIHBIH Oipi - Kara3 [256, 257] xoHe Karasra TYpaKThl
KarcelpMa OCKITUIreH, TaMaK ©HepKaciOl YImH TapaanraH wMatepuan [258].
TyTeiHymIbUTAp KaFa3 KanTaMaHbl TJIACTUKAJIBIK KalTaMara KaparaHJia dKOJIOTHSIIBIK
Taza JIeTl CaHaWJibl, OUTKEHI Kara3 KanTaMachl dKOHOMHKAJBIK KOHE IKOJIOTHSIIBIK
*arbIHaH TapThiMIbI [259]. Karas kanTamach! a3bIK-TYIIK OHIMACPIH JOKAIU3AIHIIAY
KOHE KOpFay, CaKTay HEMece TYThIHY KE31HJIe BIHFAMIBUIBIK JKOHE TYTHIHYIIBLIApFa
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TUICTI aKmapaTThl Oepy VIIIH apHaJFaH a3bIK-TYJIIK OHIMJIEPIHIAE KEHIHEH
komanbpiafpl [260]. 2000 KbLabl OHAIPUITeH Kara3gap MEH KapTOHHBIH JKaJIIlbl
KeJieMiHiH 1maMaMmeH 47%-bI KanTama yiniH naiganansuiasl [261]. Kara3 kantama
OHEPKICIOIHAEe KEHIHEH KOJIaHbLIaAbl, OMOBIIBIPAUTHIH, COHJIBIKTAH KOpIIaraH
oprara MyJaeM Kayincid. Karas y3bIH Ti30€KTI IE/UTI0I03a MOJIeKyJlaiapblHaH
TYpaThiH MUKpOGUOpWIIANapAaH TYPAThIH KEYeKTI IIeJUTI0N03a KYPBhUIBIMBIHAH
Typaabl [262].

OpPTYpJAl OpraHUKaibIK EpITKIIITEp OpTACHIHIA arall eMec MaTepHhayiaap
HEJUTIONO03aHbl JalbIHAAy KE31HIE IeJUTI0I03a-KaFa3 ©HepKaciOl YIIIiH MepCreKTUBAIbI
mrenriM OoutbIn caHanaasl. OpraHuKaNbIK epITKIIITEPMEH, alnnudaTThl )KOHE XOIII HiCTi
COUPTTEPMEH, KapOOH JKOHE OPTaHMKAIBIK KBIIKbUIIAPMEH, KETOHIAPMEH IKOHE
aupaepMeH, CoOHlail-aKk OpraHOCOIBEHTTI OHJAECYMEH ACTUTHUUKAIUIAay KOpIIaraH
OpTaHbIH JIACTaHYbIH alTapibiKkTall TeMeHaeteai [263]. Cyrteri acKblH TOTBHIFBIMEH
arall eMecC TAaJIBIKTapJbl >KOI0 Ke31HAEC KaTaJUTUKAJIBbIK TOTBIFY OJICTEPIH 1€
Koyimanyra Oomanel [264]. CyTeri acKblH TOTBIFBI KYMCAK TOTBIKTBIPFBIII OOJIBII
TaObUIAJBl JKOHE JENUTHU(UKALMA TMPOIECTepl YIIIH €H JKOJOTHSJIBIK Ta3a
peareHTTepaiH Oipi Oombinm caHamaapl. CyTeri acKblH TOTBIFBI OPTaHUKAJIBIK
KBIIIKBUIIADMEH ~ OPEKETTECI,  JKOFapbl  JenurHuduxanus  Oe’ceHAuTriMeH
CUNIATTANAThIH MEPKBIKbUTIapabl Ty3eal. M.A. Nassar skoHe 0acka 3epTTeyuiiep
OEpIKTIT >KOFapbl >KOHE SKOJOTHSJIBIK Ta3a KalTaMabllll KapTOH Kasipri yakbITTa
OHEPKICINTE CYpPAHbICKA M€ EKEHIH >OHE CIPKE KBIIMIKbUIBI MEH CYyTerl acKblH
TOTBIFBIHBIH ~ KOCTIACHIH  TMalajaHbll  Kypilnl cabaHBIHAH KapTOH JKacayra
OafrpITTaJIFaHBIH KepceTei [265].

JIMTHUH CipKe JKOHE KYMBIPCKAa KBIMIKBUIIAPBIHAA ACIUTHU(UKAIUS KE31H]IEe
epHIi, )KYMCaK JeTUTHUPUKAIISA dPEKETTEPl apKbUIBl OPTaHUKAIBIK KBIIITKBLUIIAPIbI
KOJ/IaHY TIICJUTIONIO3aHBIH JKOFAphl IIBIFBIMABUIBIFEIH KaMTaMachl3 €Tl  JKOHE
IIEJUTFOJIO3aHbl OJIaH Opi arapTy MPOIECIHAE XJOpP KOCBUIBICTAPBIH TMaimaaiaHyabl
OonapipMayra MyMKiHIIK Oepemi [266]. Keimkbuigapapl KoJaHyFa HETi3IeIreH
OCIMJIIK  IIMKI3aThIH  OPTraHOCOJIBEHTTI-TOTBIFY  apKbUIBI  JeIUTHU(PUKALUSIAY
TEXHOJIOTHSJIapbl KOINTETeH 3epTTeyniepae KamTouiraH [267]. JKbln caiiblH 1aMmaMeH
1,45 munnuoH TOHHA AoHAI cabaH [268] TombIpakThl jKaKcapTy VIINIH EricTiK
ToTBIpaKKa Kaiita enenesni. Gakrinepre cyiieHe OTHIPHIN, CA0aH KOMITOCTTAIA Ibl, OHBI
OKOJIOTHSIJIBIK Ta3a bIAbIpayFa VINBIPAWTHIH MaTepUaIap OHIIPY/E JKAKChl ITUKI3aT
JIeT caHayFa Oosajbl, Vargas sxoHe 0acka rFajasiMaap cadaH HET131HJIeT1 YKOJIOTHUSIIBIK
KarraMara apHajfaH KochIMIIamap a3ipiaeai [269]. Dkolorusiiblk Ta3za Karrama
MaTepHaJIapbIH OHIIPY TMPOIECi IEUII0JI03a TEXHOJIOTHSAChIHA OaiIaHbBICTHI,
COHJIBIKTAH DSKOJIOTHSUIBIK aFall eMeC TaJIIbIKTapblH bIABIpaybl Ke3iHJae Tas3a
peareHTTep/Ii Naiigaany MaHbI3 bl OOJIBIT CaHATa bl

DOKOJIOTHSUIBIK Ta3a KalTaMma TYCIHITIHE KaJJIbIKTapiAbl, KeMy, >Kary, KaiTta
OHJICY/KaliTa TaiganaHy XoHE KOMIIOCTTAy TYPFBICHIHAH OWOBIIBIPAWTHIH KamTama
MaTepHalapblH JKaTKpi3yra Oosazpl. G. Davis sxoHe Oacka 3epTTeymIiiep
OMOBLIBIPANTHIH KanTaMa MaTepuajiapbliH Oip PEeTTIK MaiijganaHy yimiiH Oip peTTiK
KanTama KOJJaHFaH AYPHIC JET CAHAW b, COAaH KeiiH OYJI KanTaMaHbl KOJITaHFaHHAH
KeWiH MaTepuaiap bl KaliTa OHIey KYpasbl pETiHIe KOMIIOCT kacayra oomaasl [270].
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KanapTeulaTblH TaOUFM pECypcTapiaH KacalfaH OMOBLABIPANTHIH KalTaMaHbIH
apTHIKIIBUIBIKTAPEl KOPILIAFaH OpPTaHbIH JACTaHy MoceleepiH Imeme anaasl [271].
OHIMHIH KbI3MET €Ty MEP31MiHIH COHBIH/Ia KAIIBIKTAPMEH KYMBIC 1CTEY TYPFBICBIHAH
OMOJOTHSIIBIK HETI3/IeT1 KanTaMaHbIH OWOBIABIPAYbl MaHBI3IbI APTHIKIIBIIBIK OOJIBII
taObutanpl [272], eiiTKeHi KemnTereH Oacka Kamray MaTepHalapbl —Kaita
MaganaHbUIManIbl JKOHE TOJIMTOHFA TacTalIMalbl, OChUIAMINA KOpIIaraH OpTara
3USH KENTIpe/l koHe oyiap Ouoblapipamaiinbl. COHIBIKTaH Ka3ip KaJbIITalFaH Karas
IIEJUTIOJIO3aChIHAH JKacallFaH OWOJIOTHSUTBIK MaTepuajiapFa HETI3ENTeH KamTay
(dbopMacel ©3eKTi 0OJIBIT caHaTas! [273].

2000 >xbuTHI OHIIPIATEH OApJIBIK Kara3gap MEH KapTOHAApbIH maMaMmeH 47%
Kanramajga mnainanaHeuabl [274, 275]. ABBIK-TYJNIK TI€H KOpIIaFaH OpTara 3UsSH
KEJITIPMEUTIH KarchblpMa KanTama Kara3blHa KOJIJIaHbLUIabl HeMece OeKITiIe Al KoHe
Kara3 TaMaK OHepKociOi YIIiH ©eH JKakchl TaHmay OoJblll caHaigaabl [276].
JKancelpMmanbsl KOJJIAaHFaH Ke3[€ KanTamajaH OHIMHIH ©31H€ KOIIETIH Heri3ri
KOMIIOHEHT - Oy Oacma Oosynapbl >KOHE OHBIH KOMIIOHEHTTEpl KOHE ajaM
ar3achlHJarbl TUTIOTPadUsIIBIK O0syapaH 00aThIH JKaHaMa dcepiiep oTe YIKEH, Oy
OYHpeK MKEeTKUTIKCI3IT, SHIOKPUHIK Oy3bUTyIap, COHBIMEH KaTap ©KII€ parblHa dKel
cokThipaabl [277]. Grob K, Biedermann M. skoHe 6acka 3epTTeyIijep 63 )KyMbIChIHA
KanTamabllll MaTepUualiaH jkacalifaH a3bIK-TYJI1K MUTPAHTTAPBIHBIH KEH >KOHE Kyp/el
caHaTTapbiH cunatTaabl [278]. Ka3ipri yakpiTTa a3pIK-TYJIK KanTaMacblHa apHajFaH
Tunorpadusuibik 6osynap a3 3eprrenret. XKancsipmaaarsl Oosiynapaad 6acka, opTypii
KaFa3 KOMIIOHEHTTEpl MEH Koclajap ajaamjapra Kayill TOHMIPETIH TaraMfa aybica
ayazibl, COHBIMEH KaTap OJapJbIH YBITTBUIBIK JCHIeHl opTYpPJIi, COHABIKTAH MOCEIICHI
KaH-KaKTBI KapacTeIpy Kepek [279, 280].

[TonucaxapuaTepieH, akybI3lapJaH >KoHE JIMMHUATI TaOWUFU  TaramJbIK
MIOJIMMEPJIEP/ICH JKacajaFaH TaOWFW TaramIbIK TOJUMEPJICPIiH JKEyre KapaMbl
KanTamachl, OJlapabl JKaHyapJiap HeMece amaMmjap JeHCAyJbIKKa Kayil TeHIipMei
TYTBIHYBI MYMKiH. MyHa#il KanTama a3bIK-TYJIKIIEH TIKEIeH TYTHIHBUIATHIHIBIKTAH,
KOJIeTe JKapaTy VIIiH eMTEHE KalaMaiapl, oJjapibl SKOJOTHUSIIBIK Ta3a KarTaMma
MaTepHuaiapbl el caHayFa 0O0JajIbl.

OKOJIOTUSUIBIK Ta3a KamTaMa TYCIHITT 9p Typdi, Oipak OYTiHT1 KyHTe JeiiH
MICTIJIETIH MOCeJIeNiep PKOJIOTHSUIBIK Ta3a MaTepUaIapAbl KOHE SKOJOTHSIIBIK Tasa
KanTamMaHbl O3IpJeydiH O3bIK TEXHOJIOTHSUIAPBIH aHBIKTay OOJIBIT TaObLIaIbI.
Bbonamakra 3eprreynep eHIM MEH KamnTama apachlHAarbl OalIaHbICThI TYCIHY YILIIH
AKOJIOTHSUIIBIK Ta3a KanTaMachl 0ap eHIMAEP/I1H K€H ayKbIMbIH KapacThIPYhI KEPEK.

1-6e1iM GOMBIHIIIA KOPBITHIH/IbI
[enmrono3a-Kara3 eHIMAEPIHIH HAPBIFBIH Talllay KopceTkeHaen, courbl 10-15
KbUT 1IIIHJE€ €H KON TapajfaH Typjepi Oacra Kara3bl >KoHE IIEJUII0JIO3a-
KOMMO3ULIMUSUIBIK ~MaTepuanaap Ooisbin Tadbuianel. 400 MiH. T KapTOH-Karas
eHIMIEpiHIH mamMaMeH 57%-bl KanTama maTepuangapbl, 25%-b1 Oacma Karassl (6%-
raset, 4%-b1 aK TYCTi) *)oHe 8%-bI CAaHUTAPJIBIK-TUTHCHAJIBIK KaFas.
KazakcTaHHBIH 1EJUTI0I03a-KaFa3 OHEePKICIOIHe HeT13r MUKi3aThIHBIH 90%-bI -
Makynarypa. Kazakcranaa aramrap oK, opManbl ankan 3,8%. KapTon xoHe Kara3
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KarnTaMaHbl OHJIIPY YIIIH ©HIMHIH CaKTaJyblH KaMTaMachl3 €Ty MaKcaThIH/Ia KaKETTI
JKETKUTIKTI OepikTiri O6ap Marepuanjgap naiganaHbuiagbl. KapToH MeH Karas3iblH
OCpIKTIK KacHeTTepi, €H alJbIMEH, OJIapJbl OHJIPyre apHajJfaH >KapThLIal
dabpukarTapra OaitmanpicThl. Heri3ri kapThiiait ¢abpukaTTap - MEJUTI0I03a, aFall
Maccachl JKOHE Makynatypa. llemmromo3a - kara3 O€H KapTOH OHIIPICIHIH HETI3T1
koMItoHeHTI. COHJIBIKTaH, aybll IIApYallbLIBIFEl JTAKbUIIAPBIHBIH KaJIIbIKTaPhIHAH
aJIBIHFAH TIEJUTIOJIO3aHBIH JKaHA MaTepHalbl KOl JKaFJaija 1eJUTI0JI03a TaIIbLUIBIFbI
MOcCeJIeNIEPiH MICMIETIHAIKTEH [EJUTI0N03aHbl aFalll eMeC TaJIIbIKThl ©HIMJIEPICH allyFa
Oonmampl. AFfamn emMec TaNIIBIKTAPAbIH JKIKTETYIHe COWKEC, TaJIIbIKTBl ©HIMAEPIl
OHJIIPY YIIH KYHJIbI )KaHAPTHUIATHIH KO3 - OYJI JaKbIIIAPABIH KaJIABIKTaphl KOITETEH
oCIMIIKTEpIiH cabanmapbl (Oumai, 3BIFBIP, CYJIBI, KYpIII, parc, KapaKyMBbIK).
MexaHuKambIK KoHE (DU3UKAIBIK KacueTTepl OoiibiHINA Ouai skoHe Kypill cabaHbIH
HaTtpuii ruapokcual epitinaiciH 20%-30% apanbirel MeJIIepIe KOJIJIaHY apKbLIbI
3eprreaik. HoTwkeciHne HaTpuil THAPOKCUIII >KOFapbUIaFaH Ke3Je Kara3 TaIbIK
KYPBUIBIMBI KaKCAPBII, TATIIBIKTAP apachlHIaFbl OaillaHbIC HBIFasl TYCTI.
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2 KAIITAMA KACAYTA APHAJITAH IIUKI3AT
MATEPUAJIJAPBIHBIH KACUETTEPIH 3EPTTEY

2.1 MartepuaJjjaap, xa0abIKTap KdHe 3epTTey dicTepi

3eprreynepae Kazakcrtan PecnybOmukacel Axkmonia koHe  Kei3buiopna
oOnbicTapbiHaa xuHanFan 2017 xone 2018 xpingapaarsl 6umai cabaHbl MEH Kypilll
cabaHbl KaJABIKTaphl Naiinananbuinbl. bunail cabaHbIHBIH Y3BIHIABIFEL 25-30 cM, Kypill
cabaHbIHBIH Y3bIHABIFEI 50-60 cM, OCbl cabaHaap TOXIPUOETiK 3epTTey YiIiH 1-2 cM
Y3bIHBIKKA JEHIH YCaKTal bl )KOHE KeMIHJE 24 caraTKa CyFa CabIH/IbI.

TypMBICTBIK KaJIJIBIK, KaWTallama Inukizar - 121 wMapkaiabl KapTOH J1a
naiananbUIbl. AJIJBIH aja ycaKTalFaH KapToH O1p KYH OOMbI CyFa MaJIbIHIBI )KOHE
OapJbIK NIMKI3aTThl OHICYACH OYPBIH JalbIH CYCIIEH3USIMEH apajiacThIPbLIJIbI.

ToxipiOenik 3epTTeysiep i Kyprizy YIIiH Kelecl peareHTTep Mai anaHblIIIbL:

a) Hatpuii ruapokcuai (NaOH) — «TOO Jlabodapmay hupmMachiHBIH
KOMMEPIUSIIBIK YATiCl Konmanbuiasl (Kazakcran);

o) cyreri ackpiH TOTBIFBI (H207) — 37% konnentpanusisl « TOO Jlabodapmar
(upMachIHBIH KOMMEPUHUSIIBIK YJIricl Koaaanbuiabl (Kasakcran);

0) cipke KBIIITKBLTBI (CHsCOOH) - 70% KOHIICHTPAITUSIIBI
«IX3npon3BoacTBO» (pUpMackIHBIH KOMMEPLUSIIBIK YTICI KoJgaHbuiasl (Peceit).

B) KYKipT KbIKbUTEI (H2SO4) (TOCT 2184-77) — «TOO CHabcepBuc ActaHay
(upMachIHBIH KOMMEPIUUIIBIK yairicl Konaanbuiabl (Kazakcran). KykipT KbIIIKbLIbI
TOTBIFY TPOIECTEPIHIH KaTaIU3aTOpbl PETiHJE KOMAaHBUIABL. byn 3eprreyne Oacka
TOTBIFYy KaTaJW3aTopJapbl KOFapbl HIBIFBIHABUIBIFBIHA (BOJb(GpaMaT >XoHE HATpUU
MOJIMOJIAThI) HEMECEe TOMEH THUIMIUITIHE (TUTAH XOHE KPEMHUW JIUOKCHATEPI)
OaiiaHbICThI KOJImaHbLIMazs! [281-283].

TonTeipreimn  petinae BepxnebagamablK IMIOTIHAUIEPIHIH OallbIThUIMaFaH
BOJUIACTOHUTTEP] TaHaanasl. BepxHebagamM KEeH OPHBIHBIH BOJUIACTOHUT KEHIHIH
Kypambiaga: SiO; - 36,51%, CaO - 48,41%, Al,O5 - 2,62%, MgO - 3,23%, Fe;03 -
3,62%, K;0 - 0,78%, Na,O - 1,12%, MnO - 0,3%. Bommacroaut kypamer KO TP
005/2011 - «KanTtaMaHbIH KayilCi3[iri Typayib» TEXHHKAJIBIK PETJIAMEHTKE COMKeC
Kayirci3 00bIn TaObUIIbI.

Kenimaeymri matepuan petinae kapron kpaxmaibsiH (I'OCT 7699-78) xone
xenatud (COCT 11293-89) konmanasik. TanamibIKTapsl )KeIiMIey apKbUThl KpaxMal
MEH JKeJIaTUH Kara3 IbIH 11TK1 OCpIKTITiH apTThIPAJIb )KOHE IIaHHAH KOPFalIbl.

3eprTeyaepal Kypridy YIiiH, Oujai >KoHE Kypill cabaHJapblHAH IEUT0JI03a
OHJIIPYre >KOHE KanTamara apHajiFaH Kara3 jkacay YIIIH KeJecifeidl sxaOIbIKTap
KOJITaHBUIBL:

- Stegler LM-1000 3epTxaHaibIK yCaKTaFblIII,

- Stegler WB-2 cy MoHIIaCHI;

- Retsch MM 400 - mapukTi ycakTay anmaparsbl,

- BN-8053-01A xapTbuiaii aBTOMATThI Kara3 Ky MallMHACHI;

-  BN-DZ01 >xorapsl KbUIIaMIBIKTBI KETITiPT1IIL.
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OKCIEpUMEHTTIK 3epTTey YIIiH cabaHmaap Y3bIHABIFEI 1-2 cm-re feiliH
yCaKTa/bl. ¥ CaKTarbllll 8-CypeTTe KOpCeTUIreH. 3epTTey Ke31HAer ypic Kockimina /|
KOPCETUITEH.

Cypert 8 — ¥cakrarbln

Onyey 3epTxaHanblK karmaiga Stegler WB-2 mapkanbl Cy MOHIIAchIHIA
xyprizinm (9-cyper).

Cypert 9 - Cy MmoHmIaceiHia cabad eHIeYy

OnHjey asKTajdfaHHAaH KeWiH alblHFaH TEXHHUKAIBIK LeJUtoio3a Oelrapan
peaxius maiiga OonFaHfa JACHiH Ta3apTbUIFAH CyMEH JKybLIaJibl, KAPTOH
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CYCIEH3USACBIMEH apajaCThIPhUIAIbI JKOHE IAPUKTI YCaKTay anmapaThiHaa eHIese
(10-cyper).

Cyper 10 - IlapukTi ycakray anmapartbl

[emnrono3anbiH ka0bICKAK (TYTKBIP) KACUETTEP] THIM YJIKEH €MEC, COHJIBIKTaH
013 KOCITaHbI KEeJaTHH MEH KpaxMmall epiTiHAICIMEH eHIenMi3, Oy O0i3iH OoJamak
Kara3bIMbI3bl Ocepik eremi. Con keseHue 013 MoauduKanusiaHFaH HKEJTATHH/II
KOCaMbI3, OHBIH KOMETIMEH IEJUTI0JI03a TAJIIBIKTaphl Oip-OipiHe >kaObICHIN, arapTy
oHE OEpIKTIK YIIIH KpaxMall KOCaMbI3.

ATNBIHFaH KOCTAJaH JKapThUIAl aBTOMATTHl KaFa3 KYIO MaIlMHACKIHBIH
KeMeriMeH Kara3 yiruiepi gaibinanael (11-cyper). Kara3 kyro xaOapIKTapbIHaa
apTHIK BUTFAJIIBI KEeTipy JKoHEe Oenrifi O0ip pexxumaepzae 6acy mporecTepi oTTi.

Cyper 11 - Kara3 Kyto anmnapartbl
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BN-8053-01A >apTeutaii aBTOMATThl Kara3 KYIO MalllMHAChl — IIEJIII0JIO3a
NapaKTapbIHbIH (PU3UKAIBIK-MEXAHUKAIBIK JKOHE ONTHKAJIBIK KAaCHUETTEpIH OJIlley
YIIIH Kara3 [apakTapblH jkacayFa apHaJfaH J>KapTbUulail aBTOMATThl Kara3 KYIO
MmammHackl. Karas Kyro Kajamaapsl YIIiH TyiMenepal naiaanaHy Kaxer.

OpOip KenTipy Kamepachl YIIiH KENTIPY YaKbIThIH Oelruiey YIIiH aKyCTUKAJIBIK
CUTHAJ TailMepiepl JKOHE CHUpeTyAl Oakplaay MakcaTblHAA BaKyyMMETpIIep
KapacTbIpbUIFaH. KoprycThIH ilIiHAe OpHAThUTFaH: O1pIKTIPUITeH Kalailbl KOJa COPFHI,
TEPMOCTAaTHKAIBIK BaHHA, BaKyyMJBIK OaTapesiap J>KOHE OJCKTP >KaOIBbIKTapHlI.
ABTOMAaTTBl Oackapy xyiecinae 4 craHmapTThl Oarmapiama >koHe 20 OpHAThUIFaH
Oarmapnama Oap. Kyiimanmapael aBTOMATTBl TYpA€ OHAIPY PETTUIIrN TaHOallFaH
OarnapiamMara CoMKec Kele/Il.

Haitein  kara3z mapakrapsl BN-DZ01 wapkamel Kofapbl >KbUITAMIBIKTHI
kentiprimre kenripiuiai (12-cyper).

Cypert 12 — Xorapsl )KbUTIAMIBIKTHI KENTIPTIII

Y311y Y3BIHABIFBI - TYpakThl €HI Oap Kara3 >KOJIaFbIHBIH OOJKaMIbl IIEKTI
V3bIH/IBIFBI, OVJI 63 CaJIMaFrbIMEH Y3UIETIH Kara3 jKOJAFbIHBIH Y3bIH/IBIFbI.
Y3iny mammuHace! 13-cypeTTe KopCceTireH.

Cyper 13 - Y3u1y MalvHachl
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Karaznpiy y3uty (KbIPTBUTY) Y3BIHIBIFBIMEH Olpre Karas3iblH Y3apybl Ja
KepceTuienl. by kKara3 yJariciHIH Y3bIHIBIFBIHBIH KBIPTHUIFAHFA JICHIHT1 MaibI30eH
e3repyl. ¥3apTy Karas3/IblH CEPIIMILUIITIH CUTIaTTal Ibl. BepikTik 1merine co3pury oHIMI
Y3UTy KYMBICHI JIell aTaliajbl. Y3UIy >KYMBICBI HEFYpJibIM Kem Ooiica, Oacra
MaIllMHACKIHIaFbI KaFa3/IblH OTKI3TIIITIT COFYPIIBIM JKaKChl 00JIaIbI.

lukizammul anoviu ana eyoey

CabanHaH UEIIONO03aHbl ally 3€pTXAHANBIK >Karnaiga cyab(arThl SiCeH
anbIHAbl. bumali cabaHbl ycaKTamblll, CyFa CAJbIHBIN KOSABI, KEHiH Oy cy Cy3imin
OHJIeY Ke3iHjeri ypzictepre »xapartbiianpl. CymaH Cy3UIil alblHFaH YCaKTaJFaH
cabaHHBIH YITICl 3epTXaHAIbIK CTaKaHFa CAJIBIHBIN, YCTIHEH PEaKUUSIIBIK CYHBIKTHIK
Kyiibliaael. CabaHHAaH TEXHUKAJIBIK EJUTI0I03aHbl ally 3 Ke3€H 1€ JKYPri3uil: O1piHIi
KE3€H - JeNUTrHU(UKALUATIAy, eKIHIIl Ke3€H - CUITLI OHJEY *OHE YIUIHII KE3€H -
OpPTaHOCOJIBEHTTI €PITIH/II/IC OH/JIEY.

Tene-teH nepykcyc KelKbUIBIH (TITYK) cipke KbIIIKBUIBI MEH CYTET1HIH aCKbIH
TOTBIFBIH apPAJIACTHIPY apKbUIbI anaabl. 25% KOHIIEHTPAIUSUIBI CIPKE KBIIIKBUIBIH ATy
yuris, 36 ma my3asl 70% cipke scceHIusichiHa 64 MJT Ta3apThUIFaH Cy KOCY apKbLUIbI
anbIHbl. 37% cyTeri acKblH TOThIFbIHAH 5% epiTiHl any yiliH 640 rp Ta3apTbUIFaH
cyra 100 rp 37% cyTeri acKbIH TOTBIFBIH KOCBIII, apaiacThIpy apKbUIbl albiHAbL. 1000
MJI KoJIOara CipKe KbIIIKbUIBIHBIH KAKET KOJIEM1 MEH CYTeT1 aCKbIH TOTBHIFBIHBIH Ka)KET
MeJIiepi eJieHin Kockutaabl. Kocna apanacTeipbUiraHHaH COH 1 Toynikke Oenme
TeMneparypacbiHa Kaabipeuiaabl. TIIYK TOHA3BITKBIINTA CAKTATYBI KaXKET.

Bipinmni kezenae cabangapaaH cyja €puTiH KoHE Oanaybi3 GppakuusuiapIbl amy
MeH OapiblK KO3IBIPFRINITAPABRI KO MaKcaTblHAa cabaHAap KYKIPT KBIIIKBIIBI
kocburraH TIIYK kocnaceimen skcrpakuusuiananbl. TITYK-Ha 2% KyKIpT KbIIIKBLIbI
TOTBIFY MPOIECTEPIHIH KaTaanu3aToOPhl PETiHAEC KOCBULIBI Ja, OChl Kocmaaa cabaHmap
100-120°C Temmeparypama 1 carar kejemiHAe OHIEHII. bapiblK Ke3eHIepAe
rUAPOMOTYIh 1:8 KaThIHACKIHA.

Exinmi ke3eHne cabaHHaH TEMUIICIUIIOI03aHBl BIABIPATY KOHE MaTEepUAJIIbI
[EJUTI0JIO3a MEH JIMTHUHTE 0oy VIIiH cutTun epiTinaiae exaenal. CIaTUNK eHIEY,
MUHEPAJIJIbI KypamaacTapablH OeJliHylHEH 0acKa, TalIIbIKTapablH 1ICIHY1HE, Ca0aHHBIH
OeTki KaOaTBHIHBIH TBIFBI3 OpajfaH TAJIBIKTAphl apachbIHIAFbl KYPACIl OPTaHFBI
TJTACTUHAHBIH KApThUIa KOICHITYbIHA oKeneAl. CUITUIl eHJey Ke3iHAe yCaKTalFaH
caban 100-120°C temneparypana 20-25-30% nHaTpuii TUAPOKCUII epiTiHAICiMeH 60
MUHYT OOWMBI, apanacThIpbIll, OHIEAl. OHIEy asKTaJFaHHAH KEeMlH CUITUII epiTiHAl
Oactankel kesjemMHiH 80% neliiH BaKyyMMEH albIHJbI, OJ1 KPEMHHH IUOKCHUAIHIH
TYHOACBIH OHJICTI KYPBUIBIC caJlachiHAa KoJimaHyFa 0oJaasl. KoWMamKbIH TaJIIBIKTHI
Martepuan ycTiHe KahHaTeuiraH cy Kyisuibin 100-120°C Temnepartypaga 60 MuUHYT
OOWbI, apaacTBIPBII, OHJICIIES/II.

Ymiami  kesegae nemmonoza  eHimi  TIIYK  epitingicinme  100-120°C
TeMIIepaTypaaa, oHJeY Y3aKThIFbl - 120 MUHYT OpraHOCOJIBEHTTI €PITIHAIMEH OHIEIII.
ATNBIHFaH TaNIIBIKTBl MaTepuan AWCTWIAECHTEH CyMeH OeWtapam opTara JeHiH
KYbLIaJIbl, ayaja KenTIpUIe Il )KoHe Tallallabl.
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blneanovinvikme anvixkmay

Cabangarsl purFanaeiH  Memmmepi ['OCT 13525.19-91 coiikec mnem meH
aHAIMTHUKAJIBIK Tapa3bUIapblH KOMETrIMEH aHbIKTaNbI. JlalbiHaanran Ougail cabaHsl
TyH1 6061 105+£3°C TeMriepaTypaja nemiTe bulrajigad 00caThbUIIbl 5KOHE IEIUTI0I03aHbl
naiiplHaMac OypblH NaWbIHIANFaH Oupail caOaHBIHBIH TYpPaKThl caaMarbliHa ACHiH
nermTe yeranael. Coan KeiiH bUFaIIbH Meepi keneci popmysna OoiibiHIIa Oumait
cabaHBIHBIH TYPaKThI CAJIMAaFbIH aJIFaHFa JCHiH €Ki caraT apaibikneH ecenteni (1).

bliran memepi %=(M1—M,/M1)x100 (1)

MyH1a M; - kenTipyre Jeiid Oumgail cabaHbIHBIH Maccachl;
M; - kenTipyaeH KeiiHri Ounaii cabaHbIHBIH MacCachl.

Kynoiy kypamuin anvikmay

Cabannbig kyia 'OCT 18461-93 colikec KBapuThl TUT€b, KYPFATKbII XKOHE
MyQenb NEeUIiHIH KOMETIMEH aHBIKTaNJbl. YJITIHIH bUIFAJbUIBIFBIH AHBIKTAY YIIIH
YKEKe YJIri naiganansuiasl. KyaaiH MbIFy caaMarbkl MEH YJIT1IET] bUIFAJIIBUTBIK JICHT el
KeJIeCl TOYeNAUTIK OOMBIHIIIA BUIFAJICHI3 YT HET131H/€ KYJIJIH HailbI3bIH €CeNTey YIIiH
naiganaseUiab (2):

Kyn memmepi % = (M1x100)/M (2)

MyH1a M - KYJIJIIH TpaMM/IaFbl CaTMarbl
M3 - rpaMMAaFbl BUTFAJICHI3 ChIHAY YIIIH YAT1HIH Maccachl. TUTeINb/IIH CaIMaFbI

nierepijieni.

Ixcmpaxkyus

O I KenTIpuUIreH IIuKI cabaHbl IIeJUII0JI03aFa  KOCBUIBIN, SKCTPaKTOpFa
OPHAJIACTBIPBUIIBI, SKCTPAKIMS YIIiH epiTKii petinae 400 M1 alleTOH KOJITaHbLUIIbIL.
Ke3aelpy keseHzaepinae yakwIT OipTinaen perrenai xoHe 4 carar iminae 80°C
TeMIlepaTypara Colkec 25 MWH yaKbITKA aybICBITBIPBIIT OTBIPABI. DKCTPAKIHSIIaH
KEHiH aNbIHFaH MaTepualablH TypakThl canMmarbl 105°C KOHBEKIMSIBIK MEIITE KOJI
xeTki3al. %(W/w) KypambIHIaFbl SKCTPAKTUBTI 3aTTap/AblH KYPaMbl SKCTPAaKTUBTI
3aTTapAaH TYpaThlH UKl cabaH MEH AKCTPAKTUBTI 3aTTaphl J)KOK ca0aH apachIHIaFbI
caJMaK albIpMAIIBLIBIFEI peTiHAC OaraaaH bl

CabaHapl  OKCTPAaKIUSIIBIK —3aTTapFa aHBIKTay VIIiH Keneci  Qopmyia
KoyiaaHbUIs! (3):

Okcrpakuus = (M3-M2/M1)x100% (3)

MyHaa M; - memrreri yATiHIH KYpFaK caJIMarhbl, T;
M - konOaHBIH KYpPFaK CaJMarkbl, T;
M3 - CBIFBIHBI MEH KOJIOAHBIH KYPFAK CaJIMaFhI, T.
Jluenun Kypamoln aneikmay
Cabanaars! nurHuHHIH xannsl mesepl ['OCT 11960-79 colikec ner, cy
MOHIIIACHI, KOHJIEHCATOP, TOQPJICHTCH IIBIHBI TUTENb JKOHE KENTipy MmKadTaphl
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apKbUIbl aHBIKTAIALL. 99,3 T KeNnTipUIreH SKCTpaKIUsJIAaHFaH IUKI ca0aH IIbIHBI
TyTikrepre enmeHin, 30 ma 72% H>SO4 xockuiapl. Yiri 6eame TemiiepaTypacbiHaa 2
carat OOMbI CaKTaJIbI, TOJIBIK THAPOJIN3 YiiH 30 MUH apaibIKIICH aKbIPBIH ITANKaJIIbI.
[Manponusain OipiHIT KE3eHIHSH KeiH 84 MIT Ta3apThUIFaH Cy KOCBULABL. [ uaponm3 g
eKkiHmI ke3eHi cy MoHmackiHga 121°C temnepartypanga 1 carat Ooifbl Kypri3uii,
COJIaH KEHiH CyCIeH3us1 0eJIMe TeMIlepaTypachiHaa CATKbIHAATHUIALL. [ maponm3aTTap
BaKyymJa Cy3ri Tureni apkbuibl cy3unai. Keimkeuiga eputin guraud 105°C-ta
KJIJIBIKTApIbI KENTipy koHe Mydens nemntingae 575°C-Ta TUAPOIU3ICHTEH YATLIepIl
YKary apKbUIbI KYJIJII €CETKE aJTy apKbLUIbl aHBIKTAIIIBI.

JIurHUHHIH Memepl KBIIKBUIA C€PUTIH JIMTHUH MEH KBIIIKbUIIA EpUTIH
JUTHUHHIH KOCBIHJIBICHI PETIH/IE €CenTeN/I.

Cabaniarpl TUTHUHHIH KYPaMbIH aHBIKTAY YIIIH Kejecl popMyna KoaaaHbUIIbI
(4):

CabaHjarbl TUTHUH MeJILEP] =
KBIIIKBLIAa €PUTIH JIMTHUHTKBIIIKBLIIAA €PIMEHTIH JTUrHUH (4)

I'emuyennionozanviy Kypamvii aublkmay

Iemunemmonosansl any ['OCT 34844-2022 xone 'OCT 6840-78 OoiibiHIa
3epTxaHaja Kyprizuiml. 6 r anbiHFaH kenTipuireH caban 500 wmu  konbara
ayblcThIpblBl. 300 M1 1000 monws/mM® NaOH xocwuimsl. CasnkblHAaFaHHAaH KeiiH
KOCIIachl BaKyyM/IbI CY3Y apKbUIbl Cy3uin, Oedtapan pH-ra neiin sxybuiabl. Kanasik
KOHBEKIMIBIK TemTe 105°C TypakThl caliMakka JediH kenTipuial. byn enneyre
JIEHIHT1 JKOHE KEHIHT1 YJTIHIH CaJIMarbl apachIHJaFbl albIPMAIIBIIBIK KYPFaK Ougai
cabaHBIHAAFBl TeMUIEIUTONI03aHbIH (%) KypambiH Outmipeni. YJri KaTapelHaH €Ki
emmeM apaceiHgarel Tapamy 0,005-ten ackanmia emmeneni skone W, periHze
’Ka3bUTajbl. [ eMUIeIITI0I03aHbIH MeJIIIepi keneciae ecenteni (5):

I'emunemmonosa = Wo/W1x100% (5)

myHAa W1 - 5KCTpaKTHUBTI 3aTTapChI3 MEIITE KENTIPUITEH YJIT1;

W, - memire KenTipuireH reMULeJTI0I03aHbIH CalIMaFhl.

Llennonosa Kypamuln anblkmay

Cabannmarsl newnonio3anbly Kypambl ['OCT 16932-93 sxone 'OCT 6840-78
OOWMBIHIIIA KaparaibiM €CENTEYyMEH aHBIKTANIIbI, OVJI caAOaHHBIH KypaMbl 1EJUTI0I034,
TeMUIIEIUTIONI03a, KYJI, SKCTPAKTUBTI 3aTTap MEH BUIFAJIIaH TYPabl Iem OOHKai bl
emmomo3a  Kypambl — cabaHHBIH ~ OacTankbl — caJdMarblHAH  OapiibIK — Oacka
KOMITOHEHTTEP/II aJlbIll TacTay apKblibl ecenrenai (6 sxaune 7).

Hemmomo3a = cabaHHBIH OacTamKbl CaJMaFbI-IUTHUHHIH JKaJIIIBl MeJIepi-
TeMUIIEILTFOJI03a-3KCTPAKIUSI-KY T (6)

YriHig oKajmel caiMarbl (KypFakK Heriz) = KyJ +3KCTpakius + JIMTHUH +
TeMUIIEIITION03a HIESIUTI0N03a (7)
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CalaH 1euTI0103aCchiH OHAIpYAE YIII (paKTOp OaKbUIAH/IbI, aTal alTKaH/1a YaKbIT,
TeMmrepaTrypa KoHe OeJCeH/l CUITUIl epiTiHal, op (akTop YIIIH YII JCHTeH
KapacTelpbulibl. Ochlnaiina, TOyenci3 >KOHE Toyell aWHbIMajbliap HeTi31HIe
OKCMEPUMEHTTIH 27 >Kalmbl caHbl albIHABL. J[ONMAIK YIIH SKCIEpUMEHT Oip peT
KalTaJlaHbIM, OpTallla MOH YKa3blJIIbI.

berrik OenceHnil 3aTTapMeH TY3CHI3AAHABIPY KYpAENIl >KOHE KOIl CaThUIbI
KOJUTOMATBI-XUMHUSUIBIK, TIporiecc 00bin Tadblmasbl. [llalbipapiH epirimTirine xkayarn
OepeTiH OeTTIK OeJCeH 1 3aTTap/AblH JAUCIEPCT KOHE TYPAKTAHIBIPYIILI KaCHETTEPI
OeTTiK OeyceHAl 3aTTap/AblH TaOUFaThiHA, OCTTIK OeJICeHAl OOJybIHA JKOHE OJIap/IbIH
MUIEIIa Ty3y KaOimerine  OaiimampicTel  [284]. Tawmamran  amdbudunmi
KOCBUIBICTApIbIH MHUIIE/Ia TY3Uly KaOLJIeTIH 3epTTey Ka)keT OOoJabl coJaH KeHiH
OJIapJbIH IEJUTIOJI03aHbIH KCTPAKTUBTI 3aTTapbIHBIH KOMIIOHEHTTEPIHE KaTbICTHI
EpITKIII 9CepiH Oaranay KakeT OOJIIbI

Tabury 1emuIr0I03a TAIIBIKTAPhl KaFra3 OCH KapTOH >KoHE 0acka Jla KenTereH
TUTHUCHAJIBIK OHIMJICp YIIIH MaHBI3JbI IIHMKI3aT OOJBINT TaObLIagbl. MoOJIEKYIabIK
JIEHTei/Ie TEJUTI0N03a TANIBIKTAPIbIH HETI3T1 TachbIMalayllibl KOMIIOHEHT! OOJIBIT
tabbutaapl. byn  B-1,4-rouko3uaTik  OaimaHbIcTapMeH  OalIaHBICKAH —TIIFOKO3a
OIpJIKTEPIHEH TYPATHIH CHI3BIKTHIK MOJIUMED.

Karaz OeH kapTOH OHMIIPICIHIH HETI3r1 Ke3eHJAEpiHiH Oipi - MeJUIr0io3a
TaJIIBIKTAPBIH ATy JKOHE OHBI OJaH 9pl ©HJey. AJIBIHFAH OHIMIEP/IH Carachl OChI
Ke3eHre OamtaHpIcThl. CabaH Karasbl DKOJIOTHSUIBIK Ta3a ©HIM OOJIBIIT caHalaIbl JKOHE
FBUTBIMIBI KQXKET €TETiH mporecc [285].

Ungpakvizein  cnekmpockonuss  (UK-Dypbe  CHEKTPOCKOMUS),  TOJKbIH
Y3bIHIbIFbIHBIH 10%-man 1023 M apaJibIFbl AUANa30HbIH/IAFbI, TH(PAKBI3bUT ay1aH/1aFbl
JIEKTPOMATHUTTI TapallyJblH MIAFBUIBICY JKOHE JKYTBUIY CHEKTPIH 3€pTTEHTIH,
MOJICKYJIIPJIbl  ONTUKAIBIK CIEKTPOCKOMUSHBIH ~ Ooiimi. TOJKBIH  Y3bIHIBIFBI
COYJIECIHIH JKYTBUTY KApPKBIHJBUIBIFBI KOOPJIUHATACHIHAA WH(GPAKBI3BUT CIHEKTP
MaKCUMyMJIap MEH MUHUMYMJIAPJbIH YJKEH CaHbl 0ap KypJenl KUCHIK TYpiHIEe
oeitneneneni. VHGPaKbI3bUT  CHEKTPOCKOMHUS  OPTYPJl  OPTaHMKAIBIK  YKOHE
OelopraHvkaiblK  OalIaHBICTAPABIH  KYPBUIBIMIBIK  €PEKIICNriH  3epTTey/e
KOJIIAaHBUTATBIH, oMOe0an (U3HKO-XHUMUSIIBIK OAIC  OONBIT  TaOBLIAIbI. OJIIC
WHOPAKBI3BLI  AWANa30HAAFbl  DJICKTPOMArHUTTIK — COYJICJICHYIIH  ChIHAIATHIH
OOBEKTICIHIH aTOMJAp TONTAPBIHBIH YTbUTY KYOBUIBICBIHA Heri3aenreH. JKyTbury
MH(QPAKBI3bIT KApbIK KBAaHTTAPbIHBIH OCEPIHEH MOJEKYNAJIbIK TepOericTepIiH
KOo3yblHa OainanbicThl. KaTThl neHenepiH OeTiHaeri CHeKkTpiapibl TIpKey YILIIH
TOJIBIK 11TK1 IIAFBLIBICYIBIH OY3bUIFaH 9/11C1 KoaaHbu1aabl. O 3epTTeNeTiH OeTTepMEH
ONTHUKAJIBIK OaljiaHbICTa OOJIATHIH TOJIBIK 1K1 IIAFBUIBICY MPU3MAChIHAH IIBIFAThIH
AJIEKTPOMArHUTTIK COYJIEJICHY SHEPIHsiChl 3aThIHBIH O€TTIK KaOaThIHBIH KYTybIHA
HerizaenreH. WHQPaKp3pUT  CIEKTPOCKONHUS OMICIHIH OH EpeKIIeNiri dpTypi
3aTTapAblH aTOM TONTAPBIHBIH TepOeNmicTepiHiH Oip TYpiH CIHIPY >KOJAKTaphl
MH(PPAKBI3BUT CICKTPAIH Oenrii Oip MMama3oHbIHA OpHAJIACKAHbI OOJIBIN TaObLIa b
(mbicanst, OH, 3050-2850 cm™ TonTape! MeH opranukansik 3arrapasiy -CH, -CH2, -
CH3 TonTapbIHbIH BaleHTTI Tepbenic auanasonsl 3720-3550 cm™t ). Ochl muanason
HIET1HJE aTOM TOOBIHBIH CIHIPY >KOJIaFbIHBIH MaKCUMYMBIHBIH HAaKThI >Karaaiibl 38
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3aTTHIH TaOuraTeld Kepcereni (ocwuaiima, 3710 cm™ makcumymbr ~OH Tonrapasig
6onyein  kepcerce, 3030 cm?! wmakcumymbr =C-H apoMaTUKaiblK KypbUIBIM
TONTaphIHbIH ~ OonmyblH  Kepceremi). MK-Dypoe cmekrpiaepi  Agilent (AKII)
dbupmaceibiH «Carry 660» crieKTpopOTOMETPIH/E ANTBIH]IBI.

Juggepenyuanoor  cxanepneiumin  kanopumempus (JACK) Oenrimi  Oip
KBUITAMJBIKIIEH, OipAed TemmepaTypaiblK JKarnaiinapnaa, KbI3[blpy HeMece
CAJIKBIHJIATy Ke31HJE TemIeparypara OalJaHbBICTbl 3€pTTEIETIH YJr1T MEH CTaHIapT
apacblHIarbl TEMIIEpaTypaHbIH HOJIJIK albpMaIlIbUIBIFBIH AHBIKTAY YIIIH KaXeTTi
AHEPrus TIpKeJIeTiH oic 6oubli TadbuIaAbl. JJCK omici ogeTTeri H30TepMHUSIIBIK KOHE
anadaTUKAIIBIK 9JIICTEPIET] CUSKTHI )KbLITY IbIH Kbl MOJIIIEPIH EMEC, KbUTY KyaThIH
aHBIKTayFa MYMKIHAIK Oepeni, Oy peTTe esiiey TYPaKThl KbUIAAMIBIKIICH KYHeHi
Y3IIKCI3 KBI3ABIPY KE3IHIAE KYpPri3uiell >KOHE IIaMaHblH TeMIepaTypachlHa
TOYENUTIKTI aHbIKTalIbl. bysl (yHKUMSHBIH MHTErpaNbIHAA PEAKLUs SHTAJIbIUSACHI
0ap, an sHranenugaHblH AH op Typumiiiri OeKiTUIMEreH >KoHe illiHapa KaTbIpbUIFaH
YJITLIepAeri MaibIpAblH KaTalo JOPEKECIHIH CHUIATTaMachl PETIHAE KOJIJaHbLIAIbI.
HudbdepeHunanapl cKaHepieylll KYPBUIFBIHBIH KOMETIMEH OalIKy J>KOHE KaHy
TEMIEPATypachl aHbIKTaNaIbl. KypbUIFBI €K1 TUTEINIBJEH TYpa/ibl (COHBIMEH KaTap Talda
Jien Te aTaipl). bipiHi TUrenbre 3epTTeNeTiH MOJUMEPIIl YIIT CallbIHAABL. AJl €KIHII1
TUTENb CAJIBICTBIPYFa apHAJIFaH KoHE 01 00C KYHWIHIE Kanaabl. Opi Kapall KbI3IbIpY
npouecct Jkypeai. Ekl Turenb KbI3IBIPFBINIKA KOWBUIAAbl. bapniblk mpouecc
KOMITBIOTEPMEH OEKITLIIN OThIpabl. Kpi3ablpy QpyHKIUACHIH OackaHa, Talaay ICKe
KocbUIabpl. KoMIbIOTEP €Ki KBI3JABIPFBIMNITHL J1a KOCHII, Oenrii Oip KbUIIaMIbIKIICH,
ongerte mamameH MuHyThiHa 100°C, Turenpaapabsl KbI3ABIpYFa OYHPBIK Oepel.
KoMmbroTep 0apiblK S3KCHEPUMEHT OapbIChIHIA KbI3ABIPY >KbLIAAMABIFBIHBIH Olpaei
OonyerH Oakpimaiinel. Juddepenmmanasi-ckanepieymi KajgopuMmerpus  Setaram
(Opannusa)  gupmacelHbIH =~ aproH  arMocdepachiHma — Kei3aslpy  2°C/muH
KBUTTAMIBIKIIEH KYPETiH, Temneparypa auanazonsl 40-400°C 6onaTeiH,
«DSCI131EVO» KypbUIFBICBIHAA KY3€T€ ACTBHI.

Tepmocpasumempusinvix 20ic O0enrin O1p yakbIT apayibIFbIHIA, TEMIIEPATYPaHbI
CBI3BIKTHI JKOFapJlaTy Ke31HJEerl, COHBIMEH KaTap OHBI KENTIPY KoHE Oy3bUTy KYPETIH
YJIrT MaccachblH Oakpuiayra HerizaenreH. Ocbl mporeccTep OipHENe caThliia KYpe/l.
Mpeicanbl, kenrtipy Ke3iHae OipiHim 0oc, KeWiHHEH ThIFbI3 OalIaHbICKaH
KPUCTAJUTM3ALMSUIAHFaH bUIFAJ JKOMBLIAABI. Opl Kapalfbl KbI3AbIPY Ke31HIE 3aTThIH
MIUPOJTU3 MIPOIIECCl KYpei, OYII poliecc Te KOl caThllbl 001ybl MyMKiH. KepceTiiren
MIPOLIECCTEP IIH OPKANCHICHI 3aTTHIH TYPAKTHI O1p TEMIIEpaTypara >KeTKEH KE31H 1 0TeIl
YKOHE MaCCaHbIH XKOoFapybIMeH KaTtap etesi. Coi ce0erTi, YTt MaCCaChIHBIH KbI3bIIBIPY
TEeMIIepaTypachblHa TOYCNIAUTITIH KOpCeTeTIH TpauKTe Keibip TemrepaTypanapia
3aTTBIH OeNTiIl O1p TEPMUSIIBIK aliHaTybl Ke31HEeT1 Ke3eHIe COMKEC MacCaHbIH 03repyi
Tipkese/l. JJuHaMuKaIbIK TEpMOTPABUMETPHUSIIIBIK ©3repicTep aprod arMocdepachinia
temriepatypa untepBaibl 0-600°C 6oxatsin Instrument Q-50 ¢pupmaceiaeig TGA Q50
VV20.13 Build 39 ananu3aTopbIHbIH KOMETIMEH Ky3ere acThl. KbI3[bIpy sKbLUTIaMIbIFbI
50 mi/mMuH.
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Kazazowiy copbyusneix kacuemin sepmmey

Erep xara3gpiy Oachill LIbIFapy, KamTtama, Cy3y KoHE T.0. CHSKTBI 9pTypil
cajajap/iia KEHIHEH KOJJIaHbUIYbIH €CKEepeTiH O0JcaK, Kara3iblH COPOIUSIBIK
KaCHUETTEpIH 3epTTey MaHbBI3bl aCIEeKT €KeHIHE Ke3 jKeTKizemi3. MyHaail 3epTrey/i
KYPTri3y YIIH OpTYpJl QMICTep MEH oJicTeMenep/l Koiaanyra Oomaawl. blmran
CIHIpY/1 JKOHE Kara3JblH 0acka COpOLMSIBIK KaCUETTEPIH 3€pTTEY VIIIH KOJAaHyFa
OoJ1aThIH OIpHEIIEe HET13I1 9IicTep:

['paBUMETPUSITBIK JIIC:

byn omic burFanMeH HeMece 0acka 3aTTapMeH OpeKeTTecy Ke3iHae Karas
MacCCaChIHBIH ©3TePYiH OJIIeyre Heri3aenreH. Karas yirici SKCIo3umusiFa qehiH KoHEe
OJIaH KeWiH eJIIIeHE/I1, a1 MACCaHbIH 63Tepyl COPOIUSHBI €CENTEY YILiH KOJITaHbLIAIbI.

NH(}ppaKp3pU1 CIEKTPOCKOTIHS:

3aTTapMEH OpEKeTTeCy TMPOLECIHAEC KaFa3[blH HWH(PPAKbI3bLI CIEKTPIHIET]
e3repicTep/i 3epTTey YIIiH KoIAaHblIabl. bys 00BN jkaTKaH XUMHUSUIBIK TIPOIIECTEP
Typajibl aKnapat Oepe ajnajpbl.

TepmorpaBumerpusuibik Tanaay (TT'A):

Temneparypara 6aitlaHbICThI YJITIHIH MacCaChIHBIH ©3repyiH emmeiai. Kentipy
YKOHE BUIFAJI CIHIPY MPOIIECTEPIH 3EPTTEY YIIIH KOJIIaHyFa 001aibl.

DNEKTPOHIBIK MUKPOCKOIIHS

blnranasin HeMece 6acka 3aTTapAbIH 9CEPIHEH KEHiH Kara3/Iarbl KYPbUIBIMIIBIK
e3repicTepAl BU3yalu3aluusiiayra MyMKIHAIK Oepe/i.

blnranabuiblK IEHTeHiH OJIIIIeY:

[Nalinanany bUIFaNABUIBIK JEHIE€HIHIH CEHCOPJIAphl YaKbIT ©T€ KeJe Kara3Jarbl
BUTFAJIJIBUIBIKTBIH ©3TepyiH OaKblIay.

HakTbl omicTi TaHzmay 3€pTTEY/IH HAKThl MakcaTTapbl MEH MapaMmeTpliepiHe
OaltnaHbICThl. bipHele omicTepiiH TIPKECIMI KaFas3JblH COPOLHUSUIBIK KacUeTTepl
Typajibl TOJNBIK TYCIHIK Oepe anapbl.

Kaza3z kyuimanapeinely Mexanukanwly Kacuemmepin 3epmmey

Co3blTy ChIHAFbl MPOLIEYPACHl TIK JKYMBIC PEXKUMIHE apHAJIFaH KYpaliMeEH,
COHJIali-aK KOMITBIOTEPIIIK OackapyMeH xyprizuiai. Llenmono3a Kara3bIHbIH YATLIEPI
petinze nainamanbuiAbl: Yiri (1) — cranaapTTsl yiri, yiri (2-6) - 1-5% BosacToHuTI
Oap caban kara3. Llemmrono3a Kara3gapblHBIH MEXAHUKAIBIK KaCUETTEpl CTaHIAPTTHI
ASTM 828-16 — «Kara3z OeH KapTOHHBIH CO3bLIY KbUIJAMJBIFBIH TYPAKThl Y3apTy
KBUTTAMIBIFBI 0ap KYPBIIFBIHBI KOJIJITaHA OTHIPHII, Kara3 OCH KapTOHHBIH KAaCUETTEPIiH
cO3ybIH cTaHaapTThl aic» ISO 1924-2 «Kara3z jxoHe KapTOH, CO3bLIY KaCUETTEpiH
aHbpIKTay 2-0eiiM: TYpaKTbl Y3apTy KbUIAaMIBIFBl oici» coilkec MTS Systems
Corporation (Electromechanical universal testing system MTS Criterion 40 C43.104)
OHJIIPIeH DJIEKTPOMEXaHUKaJbIK oMOeOan ChIHAK JKyHleci apKbUIbl —ayaHbIH
calbICThIpMaITbI bUTFANABLIBIFBIHAA (501+2)% xone (23+1)°C Temneparypana 24 carat
OOWbI KOHIUIIUOHEPJIEY Ke3iHe aHbIKTaNIbl. CO3bUTy KE31H/e Kara3 KyiMalapbIHbIH
KBIPTHUTY JKOHE OEpIKTIKKE KapChl TYPYBIH «Instron» KYpbUIFBICBIHIA 3epTTeni. by
KYPBUIFBI CO3bLTY k0HE Kbicy, KOHT MOysi, COHBIMEH KaTap Marepuan OepiKTIriHIH
IIEeT1 CUSIKTHI MEXaHUKAJIBIK CUTIATTaMaJIap/Ibl aHBIKTAyFa MYMKIHJIIK Oepei.
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Penmeenoix kypoinvimoniy manoay (XRD) CU-KA coynenenyin mnaiinanany
kesinme D8 advance Eco (bruker, I'epmanms) mudpakToMeTpiHie Kypri3iii.
dazamapapl  aHBIKTAY  JKOHE  KPUCTAIIBIK  KYPBUIBIMABI ~ 3€pTTEY  YIIiH
BRUKERAXSDIFFRAC 6arnapnamanblk skacaktamachl xoHe EVAV.4.2 xoHe
XaJTBIKAPATBIK ICDD PDF-2 JIEPEKKOPBI KOJITaHBUIIEL. Penrrennix
nudpakTorpaMManapsl Tycipy mapTTapsl kenecigeit 0onasl: Bonbrax - 40 kB, Tok
kymn - 25 MA sxoHe 20=15-100°. KypbUlbIMABIK cHUMIaTTaManiapbl MEH 3JEMEHTTIK
KypaMmbIH 3eptTey 15 kB yuerkim kepueyneri «Bruker XFlash MIN sve» mukpoananmms
xyiiecimen «Hitachi TM3030» pacTpibIK 37€KTPOHABI MUKPOCKONTHI MaijaaHa
OTBIPBII KYPIi31Ii.

2.2 Kara3 aj1y YUIiH IIUKI3aTTHIH CHIIATTAMAJIAPBIH 3ePTTey HITUKeJIepi

Kara3 maparblH KaJabIITaCTBIPYIbIH OapiiblK Ke3eHAepiHAe opTypial ¢usuka-
XUMUSIIBIK [TPOLIECTEP KYPEl, ajl KaFa3 MacCachIHbIH 631 Kyp/Aell KOJJIOUITHIK Kyie
Ooosbin TaObutanbl. Karaz Tyrac OOnbIn KepiHCE M€, ON KINIKeHTall IeJIo03a
TaJIIBIKTAPbIHAH TYPAJbl, OJIAPABIH Y3bIHIBIFbI OlIpHEIIE MUUIUMETP OipJiKTepiHe
nerin xetemi. llemmono3a Oumaii cabaHBIHBIH KYPFaK 3aThIHBIH maMaMmeHn 60-70%
Kypaiapl (2-KecTe) xoHe jKacylla KaObIpraJlapbIHbIH MEXaHUKAJIBIK OCpIKTIr YIIiH
YJIKEH MaHbI3Fa M€ KOHE OJIApJIbIH Tiperi peTiHae opekeT erei. CoHbIMEH Katap, Oy
QNIeMJIET1 €H KOIl TapaJlFaH ImojJuMep, oHbIH oHlpici 1,5...1012 Tonnara GaranaHabl.

bunait cabaHbIHBIH XUMUSIIBIK KYpaMbl 1IEJUTI0I03a-Kara3 eHipicl YIIIiH HEeri3ri
KOPCETKILI O0JIbIN TadbUIaAbL. JluccepTanusia KantTaMaHbl OHAIpYTre KaKeTTl IUKi3aT
MaTepHuaiIapblHbIH (OMAail jKoHE Kypill cabaHJapbl) XUMUSUIIBIK Kypambl 3€pTTEI/I].
XUMHUSUIIBIK, KYPAMbIHBIH CUIAaTTaMajapblH 3€pPTTE€Y TYNKUIIKTI ©HIMHIH Canachl MEH
KayiMCi3/iriH TiKenel aHbIKTal bl 2-KecTe/Ie KalTaMaHbl OHIIpyTe apHaFaH IMIUKi3aT
napameTpiepi KeATipuUIreH.

Kecte 2 — bunaii sxoHe Kypiil cabaHbIH OHIEYTe NCHIHTT KOMIOHEHTTEP KYPaMbIHBIH
KOPCETKIIITEPI

Kypim bunait .
[TapameTp caGaHEL caGatbL HopMmatusTik KyxaT

Iemmonosa, % 42,7 48,5 I'OCT 6840 - 78 I.Ienmqnoaa. Anbda-1enaronosa
KYPaMbIH aHBIKTAY JJTiCl
I'OCT 11960-79 lennrono3a. Karas engipicine

0 apHaJFaH TAIIBIKTHI )KapThiIail padpukaTTap xKoHe

Jlurnus, % 21,6 20,2 O1p>KBUTIBIK OCIMIIKTEP/ICH aJIbIHFaH IIUKI3aT.
JlurHuHA1 aHBIKTAY 9ICi.

Ky, % 8.9 43 I'OCT 18461-93 (I/ICQ '1762-74) Henmtonoza. Kyn
KYPaMbIH aHBIKTAY 9JTiCi

OKCTPaKTUBTI 79 41 I'OCT 6841-77 Llenmono3a. [aiibipnap MmeH

3artap, % ' ' Maliapabl aHBIKTAY 9JIIC1

Xorapeinarsl 2-KecTeIeH OnIail cabaHbIHIAFbI IIEJUTOJIO3aHBIH MOJITIIEP] Ky Il
cabaHbIHa KaparaH/ia )KOFapbl €KeHIH Kepyre 00abl.
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XKorappiia KEATIPUIreH 3KCIEPUMEHTTIK MOIIMETTEpACH KOpPIHIN TypraHjaHu,
Kara3 jkacay YIIiH KOJIJAHBLJIATHIH IIEJUTIOJIO3aHBIH MOJIIIepi HEFYPIIbIM JKOFaphI
00J1ca, OHBIH CaIachl COFYPJILIM JKOFaphl O0Ta IbI.

3-kectene Kypimn IeH Oujail cabaHbIHBIH MOPQOJOTHSIIBIK TalaaybIHbIH
HOTIKEJIEP1 KeJITIPUITeH.

Kecre 3 - Kypiu xoHe Oupail cabaHbIHBIH MOP(OJIOTHSIIBIK Tal1aybl

[Tapametpiep Kypiur cabanbt bunaii cabanbl
¥3paabiFsl (L), MM 1.21 1.41
Huametpi (D), Mkm 16.78 17.20
Eni (d), Mmxm 8.40 9.45
XKacyma KaObIKIIaCHIHBIH KaNbIHABIFI (BT), MkM 3.77 3.80
Cozy xkoaddurmenti (L/D) 70.34 84.03
Katteuisik koadduimenti, (d/D) *100 48.8 56.32

Tanmblk eemaepi (TANIBIK Y3bIHIBIFBL, TAIMIBIK JAAMETPl, €HI MKOHE
KaObIpFa KaJIbIHABIFbI) JTUTHOLIEIUTIOI03a MaTepUalIapbIHBIH MaHbI3Ibl TApAMETpIIEpi
OO0JIBIN TaOBLIAbI, OUTKEH1 OJIAp OCIMJIIKTIH 9pTYPJIl KYPHUIBIMIBIK, (DU3UKAIIBIK )KOHE
XUMUSIIBIK KaCUETTEPIMEH OailIaHbICTHI.

CoHbIMeH, JKOoFapblarbl 3-kecTefeH Ounaid cabaHbIHBIH Y3bIHABIFR (1,41 MM)
KYpiil cabaHbIHBIH Y3bIHABIFbIHAH (1,21 MM) 0,20 MM apThIK €KeHIH Kepyre 0oiabl.
ConbiMeH KaTap, Oujail cabaHbl MaTepHANBIH OpPTYpPJl COHFBI ©OHIMJEpre
JKapaMJIbUTBIFBIH aHBIKTAyJIBIH ©T€ >KaKChl KOpCEeTKimm Ooubil Tabblmanasl. Omnap
KENTIpy IPoIIeci, KECyre KoHe OHJEYTe TO3IMIUIK JKOHE IEJIII0I03a Carachl CUIKTHI
KOITETCH OHJACY IpoIecTepiHe ocep erell. TalmblK emeMaepi IeII03a
CarachblHbIH OPTYPJIl KOPCETKIIITEpiMEH OalIaHBICThI, MbICAJbI, AKTHIK, KATTHUIBIK
JKoHe co3y kodpduuuenti. Toxipube HoTWKeciHAE Ounail cabaHBIHBIH KATTHUIBIK
ko3 uieHTi Kypim cabaHblHa KaparaHaa skorapsl (56,32%) 6onabl. Cananbl Karas
KanTaMachlH ’acay YII1H Y3bIH TAJIIIBIKTAP apTHIKIIBUIBIKTAPFa Ue. ¥ 3bIH TAIIIBIKTAp
aK JKoHe OlpKenKi emec OETTIK KypbUIbIMHAH Typazabl. 14, 15-cyperTepne Ouaail xxoHe
KYpill cabaHbl TAIBIKTAPBIHBIH Y3bIHBIFbI KOPCETUITEH.

L1
Length © 1.43 mm

M L2
Length | 1.41 mm

Cypert 14 - bunaii cabaHbl TaIIBIFBIHBIH Y3bIH/IBIFbI
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4« » L1
Length : 1.19 mum

Cypert 15 - Kypiu cabaHbl TAIIIBIFBIHBIH Y3bIHIBIFbI

Kyka skacyma KaObIKIIamapbl OChI KAacCHUETTEpPre HETI3ACITeH Karas3iblH
WMKEMJIUIITIHE, Y3UIylHE >KOHE aKThIFbIHA OH acep eTedl. AKThIK KOd()PUIMEHTTIH
CTaHJApTThl MOH1 OIpiiKKe TeH, Oipak IEJUTIONI03aHbIH KaHaraTTaHAPJBIK OEpIKTIr
aKTBIK KO3((UIMEHTI CTaHAApTThl MOHHEH TOMEH OOJIFaH Ke3le KOJI JKeTKI3LIel.
TanmbIKThIH KYKa KaOBIKIIACKI JKOFaphbl Carajbl, THIFbI3 JKOHE JKAaKChl KaJIbIITACKaH
Kara3apl aly yuiiH Kaxker. KanblH KaObIKIIaabl TallIbIKTapiaH >KacaliFaH Kara3
epeckel 0eTi 6ap keseM i 6osaasl. COHBIMEH KaTap, YJIKEH MOJIIIepi HeJTI0I03aHbIH
mIaiikaayblHa OH oCep €Te/l, OHJAa CYHBIKTBHIK TaJIIbIK 1IIHAET KEHICTIKKE €HEIl.
Ocbutaiiia, KoOFapbl KIPICTUTIK TaIIbIFl KAaTThl, HKEMJ1 eMeC OOoJiabl KoHE
nieKapachl TOMEH KoJeM/II Karas3bl Kypaiabl. Tarel Oip MaHBI3IbI apaMeTp - CO3Y
koadduimenti. Erep cosputy xoaddurnmentinin moni /0-ten a3 Ooisica, OHIa
TaJIIBIKTAp canajibl LEJJII0JI03a MEH KaFa3 jkacay VIIH TaijgasaHblIMan bl
TanmbIKTapAblH ©3apa OaljaHbICy JAopexeci cabaH LEeJUTI0JIO3achIHIAFbl KEKe
TaJIIBIKTAPAbIH HUKEMAUTINT MEH ChIFbUTYbIHA OalIaHBICTBI. OACTTE MalbI30eH
KOPCETUINeH MKEeMIUTIK KOA((UIMEHTI €HIHIH TalIbIK JAMAMETPIHE KATbIHACBIMEH
AHBIKTAJIA]bI.

Ti30eKkTi cuiIMKaTTapiabl, ocipece KalblUi CHUIMKATHIH (BOJUIACTOHHT) KOJIAaHY
OJIApJIIH KACHUETTEpIHE, COHBIH IMIIHIC XUMHUSJIBIK Ta3aJIbIFbIHA, HAKThI OCTIHE,
OeMNIIeKTEpIIH MeJIepiHe KoHe MopdororusicbiHa OalnaHbICThl.  BostacToHUT
(GYHKIIMOHAJIBI MaTepUaIIapIbIH )KaHa KbI3BIKTHI KJIAChIHA XKaTallbl. bys Taburu Typae
Ke3/eceTiH MUHEpaabl aK Kajblui cuaukateiHbiy (CaSiOz) 6ip Typi. BommactoHut -
KatThl Matepuaia (Mocc KaTTbuiblFbl OofbIHIIA 4,5-5,0) oHE MEHIIIKTI canMarsl 2,78-
2,91. Une Topizni TaburaTbiHa OaliaHBICTHI (OHBIH apakaTblHACKI 91ieTTe 5-20 Kypansl),
BOJUIACTOHUT OCIMJIIK TaJIIBIKTAPBIMEH OHAM YilJlece[l >KOHE MJOCTYpJl KallbLMi
KapOOHATBl  TONTHIPFBIIIBIMCH  CAJBICTBIPFAHAA  BOJUIACTOHUT  TOJITBIPFBIIIBIHBIH
CaKTaTybIH apTTBIPYFa KOMEKTECETIH TANIIBIKThI-MUHEPAIIIBI TOP KYPBUTBIMBIH KYPA/IbI.

Hluxizam  mamepuanoapvinvly — 31€KMPOHObl  MUKPOCKONUS — APKbLIb
KYPbLIIMbIH MAL0ay

AnaplH ana eHJACYMIH OPTYPJl TalIblK MOPQOJOTHSICHIHBIH ©3repiCTepiH
CKaHepJIeyIIi eKTPoH 16l MUKpocKonus (COM) apKpliibl Kepyre 00abl.
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BonnactoHuTTiH ~ KyphUIBIMBI  PhENOM  3JIeKTPOHABI  MHKPOCKOIBIHIA
3eprTenreH, o Auanazonaa 45 000X aeitin yIKeHTIreH KECKIHAEP Il alyFa MyMKIHAIK
oepeni. 16-cypeTTe BOUIACTOHUT KYPbUIBIMBIHBIH MUKPO(OTOCYpPETTEPI KOPCETUITEH.

Cyper 16 - BomiacToHUT KYpbUIBIMBIHBIH MUKpO(OTOCYpeTTEpi (a-T ColKeciHIe
100-200-500-1000-3000 ece ynkeuTireH)

16-cypeTTep/ieH KepiHill TyparaHaal, BOJIACTOHHWT O6JIIeKTepi opTypJi
MeJIIIep/ie, OJapAblH KOMIIIIr UHE TOpi3ll JKOHE YJIKEH apakaThlHACTaH TYPAJIbl.
benmektepnin a3 Medmepi OJOKTBIK KYpbUIBIMFa He OOJbl; OYJ Heri3iHeH
BOJUIACTOHUTTIH ~ KPUCTAIIBIK  KYPBUIBIMBIHA JKOHE  KOJJIAHBLIATBIH — OHJIEY
TEXHOJIOTUSIChIHA OaitaHbICThl. COHBIMEH KaTap, KaJbI[MH CHIMKATHIHIA KaTbITUI

74



KapOoHaThl kM1 Ke3jaecedi. by coHbIMeH Kartap oHjAeY Ke3iHJAe OJIOKTHIK
OesmeKkTep 1iH OelruIl Olp caHbIHA OKeNyl MYMKIH. YJIKEUTYJl oJaH opi apTThIpa
OTBIPBIIN, BOJIJIACTOHUT OOJIIIIEKTEPIHIH Teric OeTTepiH kepyre 6oaasl. KelmkeuiMeH
OHJICY/ICH KEWiH BOJUIACTOHUT OOJIIEKTEepl HETi31HEH WHE Tapi3ai OOJBIN KaiaJbl,
Oipak ojapasiH OeTi Teric emec. bysl KbIIIKBUIIBI OHICY Ke31HJE KYKIPT KBIIIKBLIbI
OemmmekTepaiH OSTTEpiH iNmHapa epiTil, oJapiAblH HETi31HeH WHE Topi3ai OoybiHa
MYMKIHJIIK Oep/Ii; KaJTbIIMA CHUTMKATHl MEH KaJIBITMA KapOOHATHIHBIH €PY JKbIUITaMIBIFbI
op TYpJii OONIFaHABIKTaH, TEric emec 6eTTep naiina 6omysl MyMmkiH. Cyperrepae Taduru
BOJUIACTOHUTKE KPUCTAIIAPABIH Y3apThUIFaH KYPBUIBIMBI, COHAAN-aK WHE TOPi3i
JIOHJIEp TOH E€KEHJIT KepceTureH. BosmacTOHUT CycleH3usiFa OHaMl CIHIN, oJiapra
Oipkenki Tapananel. On OemmiekTepiiH Oipaedl oprailia MeJIIepiHAe KarasIblH
PEOJIOTHSUIBIK ~ KAaCHUETTEpIHE alTapiblKTail a3 ocep erelnl. byn MuHepanibi
TOJITBIPFBIIITHIH OCPIKTEHIIPY KACUETTEPI1, CYJIbIH TOMEH CiHY1, TEPMUSIIBIK TOIMILTIK
JKOHE XUMUSIIBIK Ta3aJblK OHBIH Kara3 OHIIPICIHIE KOJIJAHBUIYBIH aHBIKTANIbI.
BonnactonuttiH  0eTi  CyMEeH  JKaHAcKaHJa  TUAPOJIM3JICHIN,  BOJUIACTOHUT
JUCTICPCUSUTAPBIHBIH, CIITLIINH KaMTaMachl3 €TETIH KaJbIUA THUIPOKCHUII TY3Ei.
BomracToHuT MUHEpAIIBI KBIIIKBUIIAPMEH, dCipece TY3 KBIMKBIIBIMEH XKoHE KEHOIp
OpPTaHUKAJBIK KBIMKbUIIAPMEH (KYMBIPCKA, CIPKE CYBI, JUMOH, CYT) BIIBIPAMIbL.
TonmbIK BIABIpaMaraH Ke3/J€ KBIMKbUIIAPAa CHJIMKaredb Ty3uiedi. BosumactoHuT
KAJIbLIUA WOHJAPBIHBIH OeJiiHyiHe OalJaHbICThl KBIIIKBUT EpITIHAUIEpAE KYIUTI
Oydepitik acepre ue.

Keneci ke3ekte KypbUIBIMBI JIEKTPOHIABI MUKPOCKOMHUS apKbUIbI 3€pTTEITCH
OapJbIK yariiepae Y3uHAbIFb 100 MKM-JIeH acaThiH koHE eHi 1-50 MKM apanbIFbiH/Ia
©3TepPEeTIH JKAJMAK IEJUTI0JI03a TANMBIKTAPhIHAH TYPATHIH TaNIIBIKTEI MOPQOIOTHS
aHBIKTANIBI, KaFra3dbl KalTa OHJCY KAIABIKTaphl €H KEH TaJIIbIKTapAaH TYPJbL.
TanmbIKTapAblH OY3bLTYBIHBIH KOFApPbI I9pEKeC], OHbI OETKI KYPBUILIMHBIH ©PECKEN
Oy3bUTybIHAH (OpECKEeN JKOHE TEric) >KOHE CeHIHEH, COHjai-ak OeHopraHuKabIK
OemIIeKTepIiH JKUHAKTATYbIHAH Oaiikayra O6omaapl. Kypambinaa kambiiuii kapOOHATHI
CUSIKTBl ~ OCWOpraHUKaNbIK  TOJITHIPFBIIITAPABIH ~ JKOFapbl — Mejmepi,  Kpadt
IEJUTIOI03aChIH OHACY KEe31HAeT1 KayCTU3alus POIIeCiHIH )KaHaMa eHIMI1, COHJIai-aK
EJUTI0JIO3aHbI OHJICY, KaFa3 OHIIPY KOHE aFbIH/IbI CyJIap bl OaCTamKbl Ta3apTy KE31H e
Cylla epireH XUMMSUIBIK 3artap Oosiael. 17-cyperre Kypim cabaHBIHBIH Kara3
YJIrinepidig MUKpodOTOCypeTTepl OEpiyireH.

SEM HV: 50KV WO: 9.57 mm SEM HV: 500V
View fieid: 156 ym et SE 20 pm View fleld: 2.81 mm
SEM MAG: 1.33 kx _ Date(m/dy) 0629723 in SEM MAG: 74 x

Cyper 17 —napax 1
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-
SEM HV. 5.0 kv WD: 9.62 mm |

View field: 311 pm Det: SE 50 pm
SEM MAG: 667 x _ Date(m/dly): 062823 Performance In nanospace

a—x 50;0—x500; 6 —x1000 ece ynkeuTinren

Cyper 17 - Kypii cabaHbIHAH »*acaliFaH Kara3 YJTJIepiHiH YIKSUTUIreH
MUKpPO(OTOCYpETTEPI, Napax 2

Kypimr xoHe Oupail cabaHBIHBIH UEUIIOJIO3AJIAPBIHBIH ~ KYPBUIBIMBIHBIH
EpeKIIeNIr - SKCHEPUMEHTTErl KPHUCTalIbl KOMIIOHEHTTEH TEK €H KAapKbIHJbI
HIaFbUIBICYJIAp  TIPKENEAl. ©ONci3 pediekcTep OYJIBIHFBIP K9HE  aMOp(ThI
KOMITOHEHTTEH JuGy3UsUIbIK IIalibIpay aschlHAa 1C KY3IHAE epeKIIesIeHOen .
TipkenreH marbUIbICTap 6TE OYJIBIHFBIP.

JlereHMeH, KPUCTAIABIK KOMIOHEHTTIH KYPBUIBIMIBIK CHIATTaMalapbiH
ecenTeyre JKoHe Tanjgayra Oonaabl: KpUcTanabuiblk aopexeci (KI[), snementap
bubprIIanapapIH eIIeMIepl MeH MiiHI (KOrepeHTTI mansipay aiimakrapsl, OCD),
DJIEMEHTAp JKACYIIAaHBIH TEPHOATAPHl JKOHE MOHOKJIHMHII OYPBIIIBI, COHIAN-aK
LEJUTI0NI03a  KYPBUIBIMBIHBIH ~O€Nruii  O1p MOJIENIHIH aTOMJBIK KYPBUIBIMBIHBIH
colikecTirin Oaranmayra Oonafpl. KpucTanabUIbIK —J19pekecl MeH KPUCTAJLIUT
eJIIeM/Iepl EJUTIONO03aHbIH CYIPaMOJIEKYJIAIbIK KYPBUIBIMBIHBIH CHIIaTTaMajaphbl
OOJIBIN TaOBLIAEI.

K/ - nemnrono3agarbl KpUCTANJBIK KOMIIOHEHTTIH CaJIbICTBIPMAJbl KYpPaMbl.
Pentrenorpadusansik 3eprreynepaeH Taobiiran K| yHemi opanrad MoJieKyanap/IbH
YJIECIH CHUTIATTaNIbI, OJIAPABIH KUBIHTHIFbI TU(PDY3USITBIK COyeneHy i Tu(dy3UsITbIK
TYPAE TapaTaTbIH TYPAKThl OpAJIFaH XKoHE XaOTHUKAIBIK OaFbITTAIFaH MOJICKYJIaJIapablH
KOCBIH/IBICBIHA KATBICTHI ajJbIHFAH bparr MmarblIbICTAPBIHBIH — AUPPAKITUSIIBIK
KOpiHICIH/E Taiiaa O0ybIH aHBIKTANIBI.

Pentrengix audpaxkuusa omictepimen KJ[ ecentey keiOip KUBIHABIKTApMEH
OallIaHBICTBI €KEHIH aTan OTKEH KOH:

- UHTETpaJIbIK KapKbIHABUIBIKTBHI €CENTey YIIIH OYpPBIITHIK HHTEPBAJIbI
HICKTEY;

- 3epTTENETIH OOBEKT VIINIH HaKThl OENrici3 MeJUTI0I03aHbIH  aMop(ThI
KOMITOHEHTIHIH MIamibIpayblHa COMKec KeneTiH qudy3usiblK GOHIBI OKIayIayablH
KYPACILIITI;

- [IEIUTIOJI03a MOJIEKYIaJIApBIHBIH (PUOpHILIa oci 00MBIMEH 0achM OaFbITHI.

Lenmono3a  TammbIKTaphl —NapajuieNb, TypajaHFaH koHe Oip-OipiHe
TYUBIKTaJIFaH, KYPbUIBIMBI KPUCTAJIbI, OJap/ia JIJACTaHFaH TAJIIBIKTap KOK, OyJ1 0acka
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TYPJIEPMEH CaJIBICTBIPFaH/Ia TAIIIBIKTAP/IbIH KOFaphl KYPaMbIH, COHIAM-aK yJIrijaeri
Y3bIH TaJIIIBIKTap bl KOPCETE/T.

bunaii cabaHbpIHAH BOJUTACTOHUT KOCBUIBIN XOHE KOCBUIMAW JKacallFaH Kara3
yirinepinig 1000 ece yirraiiteutran Mukpodotocypertepi (18, 19-cyperrep).

SEM HV: 5.0 kV WD: 9.93 mm
View field: 2.86 mm Det: SE, BSE
SEM MAG: 72 X Date(m/dly): 06/29/23

a

a—50; 0-500; 61000

SEM HV: 5.0 kv wo:e78mm | SEM HV: 5.0 kV. WD: 9.80 mm VEGAS TESCAN
View fleld: 311 ym Det: SE 50 pm View field: 156 um Det: SE 20 ym
SEM MAG: 867 x 3 SEM MAG: 1.33 kx | Date(m/diy): 06/29/23 Performance In nanospace

Cyper 18 - bunaii cabaHbIHaH BOJUIACTOHUT KOCBUIBIII YKacallFaH Kara3 YTiJIepiHiH
MUKpPO(hOTOCYpeTTEPI

SEMHV:50kV |  WD:9.63mm | VEGA3 TESCAN|
View field: 156 pm Det: SE 20 ym
SEM MAG: 1.33 kx| Date(m/dy): 06/29/23 Performance in nanospace

SEM HV: 5.0 kV. WD: 10.07 mm [T VEGAS TESCAN
View fleid: 2.81 mm Det: SE 500 pm
SEM MAG: 74 x Date(m/dly): 06/29/23 Performance in nanospace

a

SEM HV: 5.0 kV. WD: 8.58 mm

View fieid: 389 ym [ 100 pm
SEM MAG: 533 x _ Date(midy): 06/20/23 Performance In nanospace

a—x50;0—-x500;6—-x 1000

Cypet 19 — bunaii cabanbiHaH BOJUIACTOHUT KOCBUIMAM jkKacajFaH Karas YITUIepIHIH
MUKpO(hOTOCYpeTTEpPI

TammbeIkTapaplH OYJI KYPBUIBIMBI OJIAPABIH MEXaHHUKAJIBIK KACHETTEPiH KOHE
aIBIHFaH Karas[blH camachlH apTThipa anaapl. COHBIMEH Karap, TaJIBIKTapIbIH
KUHAKBUIBIFBI MEH OpHAJACYhl OHIIPUICTIH Kara3 YIIIH MaHBI3[bI POJI aTKapasbl.
[emtrono3a TanmbIKTapsl O1p-0ipiHe KAaTThI TITUITEH JKOHE TypajaHFaHabikTan, SEM
KYPBUTBIMBIHBIH COHFBI KaFa3 OHIMI KaFa3/blH KOFapbl OCPIKTITIH KAMTaMachl3 eTe/l.
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Lukizammuoly penmeeHOIK-pazanviK maioaybsl

Pentrenaik KypbUIBIMIBIK Talfay HOTIKENIEpl BOJUIACTOHUTTIH HeErisri ¢asza
peTiHzme OOJIybIH pacTanbl. BOIACTOHUTTIH XUMHSUIBIK Kypambl ©T€ KYpHAENl KoHE
KaJIbIIUHA CHJIMKAThl OHBIH HETI3T1 KOMIIOHEHTI Oousibin TaOwuiaasl. COHBIMEH Katap,
KPUCTAIIAPABIH OPTYPJIl TypJiepl, COHAAaW-aK KadblWi KapOOHAThl MEH KaJIbIHi
cynbGhaTbiHbIH a3 Medmiepi 0ap. KyKipT KbIIKBUIBIMEH OHISYACH KEHIH KaJbIHi
cynb(haTbIMEeH OalIaHbICThI MIBIHAAPABIH KapKbIHABUIBIFEI 2 6 = 11,5°, 23,2° (CaSO 4 -
2H>0) xone 25,5° (CaSO 4 - 0,5 H20) aiiTapabikTaii ocTi.

CasSisO13 BOJUTACTOHUTIHIH MaHBI3IbI TEXHOJIOTHSUIBIK KACHETTEpl OpTYpIIi
OpTaJarbl JKOFapbhl XUMUSUIBIK TO3IMIUTIK, a3 YJeC cajlMarbl, Oiperel JHUIIeKTPIIiK
KACHETTEp KOHE TOMEH KbUTy OTKI3TIIITIK, COHIAN-aK KOJIOTHSUIBIK Ta3ajblK TEH
KOJITaHy Kayirci3airi 6ombin Tadbiianst (20-cyper).

¥ ¥ 8 R & R O ey Y EiE CEEY & B AR (O

Bonacro=ut
600 -

200

200 i

HMOyascTap cCaHbl

=3

25 30 35 € 45

[°26] (Mpic (Cu)) opHAIACYBI

Cypert 20 — Bomnactorutti POT oxicimen Tanmay

BonacToHUTTIH KYPBUIBIMBI KBApIThIH KalTallaHATBIH, O1p-01piMEH TOKBUIFaH
YUITIK TeTpa’dApiiepiMeH cumnartaiaabl. Ocbl KBapll TETpadaApiepl TY3€TiH Ti30eKTep
KaJIbLIUKA apKbUIbI €Kl JKaKKa KOCBUIBIN, cerizoypbimTap Ty3edl. Ocbl KYpbUIBIMHBIH
apKachlH/Ia BOJUTACTOHUT WHE TOPI3/1 KPUCTAUT PETIH/AE OCe/Il dKOHE OOIIHTEeH Ke3e
WHE TOpI3/l KYPBUIBIMIIBI cakTaibl. KBapil Ti30€KTepiHIH JKOFAPhl THIFBI3IBIFBI OChI
MUHEPAJIBIH KATTBUIBIFBIH KaMTamachl3 eteli (Mox Oo#biHina 4,5-5). Taburarta
KAJIbLUWAJIIH a3 MOJIIIepiH TeMip, MarHui, MapraHel], ajllOMUHUNA, Kaauil KoHe
HATpUIMEH anMacThipyra Oomamael. Kanbuumuarnms kesingeri mbirbigaap (1000
rpagycra OynaHaTbiH yinma 3arrap. C) Ta3a BOJUIACTOHHT YIIIH ©T€ TOMEH.
OHEPKOCINTIK YATIIEpAe KaabluHAMAHBIH >koranysl 0,5-2,0% nuama3onsiHga
@3repe/il, HeT131HEH KaJIbIK KalbIUT KypaMblHa OaliIaHbICTHI.

Pentrenmik-azaneik Tangay HOTHKeNepi KepceTkeHueu, [°20] - 26,8535
OoJiraH ke3Jne, canbicThipMaibl HHTeHCHBTLUTIN — 100% kepcetkimmneHn OUIKTIr -
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502,30 mrerine xxeteni (mudpaxusibik mbiHb), Myaaa FWHM [°20] = 0,2362,
JKa3bIKTHIK apasblk KambIKTeIK [A] - 3,32011.

Keneci 21-cyperre BONJIACTOHUT KYpaMblH PEHTICHIIK-(DIyOpeCcleHTTIK
OMICTIEH AJIEMEHTTIK KYPaMbIHBIH Talaybl KEATIPUITeH.

M Map Sum Spectrum
Wit

Powered by Tru-Q®

0 Kal Sb Lal Si Kal

10pm

0
Cypert 21 — BonnacTOHUTTIH 3JI€MEHTTIK TaJAaybIHbIH KYpaMbl
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BoniacTOHUTTIH HETI3T1 KOMIIOHEHTI - KajJbl[Md CHJIMKAThl, OJ KamnTama
Kara3bIHBIH OEpIKTIK CHUIaTTaMallapblH JKaKcapTalabl. BOIJIaCTOHUT YHTaFbl YHTaKKa
YHTaKTaJIFAaHHAH KEWiH ©31HIH epeKIle WHE KYPBUIBIMBIH CaKTail amajbl, OChUIalIIa
BOJUTACTOHUT YHTAFbl KOCBUTFAH KanTaMa Kara3bl OHBIH aKTHIFBIH, MOJIIPIIriH (0eTKi
Ka0aTThl jkal0y gopekeci), TEricTiri MmeH Oewimaenyin xakcaprta ainaasl. KO TP 005
OOMBIHIIIA BOJUIACTOHUTTIH AJEMEHTTIK Kypambl KayllCI3diK TalanTapblHa >Kayar
oeperni.

2.3 bunaii cabaHbIHAH LEJLTI0J103a a1y

XKammer maccacet 100 rp OomatbiH Oupail cabaHBIHAH IIEJUTIONIO3a ATy
TEXHOJIOTHSCBHIH KapacThIpaMmbI3. 75 rp cabad MeH 25 Ip KapToH ycakTaiabl. 5-10 mm-
re JeiiH YHTaKTajgraH Oujail cabaHbIH KYMCApTy >KOHE KXYy, OapJIbIK MEXaHUKAJIBIK
KOocCTaJlap MEH Kip/i KeTipy yiuiH 24 carat O0ibl cyFa calbIHAbI (OYJ1 Cy KeHiHIpeK
KOJIJaHy YIIIH CY3TIIITEH cy3uieai). ¥cakTalFaH KapTOH KOWMAIDKbIH OOJFaHIa
Oenex bIIBICTa cyAa apanacTeipbliabl. CabaHAbl CY3il allFaH COH, 3€PTXaHAJBIK
crakanra cainbiHagbpl. Caban 100°C temmeparypana 60 MuUH Teme-TeH MEPYKCYC
kpikeisiHga (CH3COOH - H,0, — H,0-2%H,S0,) katanuzatop KOCy apKbLibl
KallHAThUTaAbl, KEHIH Macca cy3umn aiabsiHaabpl. Macca cinti epitigaiciage 100°C
temriepatypajga 60 MUH. KaHATBHUIABL. OHJIEY YaKbIThl asKTaJFaHHAH COH KPEMHUU
JTUOKCUIHIH TYHOACHI aJIBIHBIMN, IIEJII0JI03a cycneH3usachl 0ap crakanra 100 mu 100°C
JIeWIH BICBITBUIFAH Cy KOCBUIIBI skoHe KaiTaman 100°C temneparypana 120 mun cy
MOHIIIACBIH/A apajacThipa OThIPbIN eHenaAl. ColaH KeWlH LEJUTI0I03a OHIMI CY3rijie
CY3LJIiM, CYMEH MYKHSAT KYBUIBIL.

Kpemnniiciz mukizar TIIYK epitinaicinae 100°C temnepatypana 120 MuHyT
e OHACSI I, JUCTHIII CYMEH CY31TiM JKYBUIBIT, KENTiPLII.

[emnrono3a TaaublFbl MEH KAPTOH KOMMaIKBIHBbIHA 2 TP (3kalibl Maccachl 2%)
BOJUTACTOHUT KOCHIM, IIAPUKTI YCaKTay almaparblH/a YCaKTala ibl.

Kpaxmai epitinmici 6enek maibiamanansi: 10 rp kpaxMainasl 1 ac KachIK CYBIK
CyJla apajacThIPBUIBIN, cOAaH COH YcTiHe 50 MIT BICTBIK Cy KOCBUIBII, apaiacThIPBUIIbI.
Kenatun epitingici 6enek maitbiganansl: 10 rp xemnarunnig ycrine 100 mit cybIK cy
Ky#bIM, iciHy yiriH 30 MUHYT yCTalIbl, cofan keiiH ycTine 500 Ml BICTHIK CY KOCBLIBII
apaaCTHIPBUI/IBI.

Kapteutaii aBToMaTThl Kara3 KYIO KaOIbIFBIHIIA Kara3 O€TIH KaJbIIITaCThIPYy
yurid 50 rp caban Kocnackl 20 mut cyitbinThUTFaH Kpaxmai xoHe 300 M1 cyMbUIThUIFaH
JKETATMHMEH apaJlacThIPBUIBINT, KaFa3 KYIO JKaOJbIFBIHBIH TOMOTEHE3aTOPhIHA
aBTOMAaTThl TypAe xuHanatbiH 10 1 cyna 0.5 Mma aya KbICBIMBIMEH TOMOTEHE31EI/I.
Haiietn 200 mMm  karaz mapakrapel 0,06 Mmna xkbiceiMMen 4 wmunyTtta 98°C
TeMIIepaTypaaa )KOFapbl XKbUIAAMBIKTHI KETITIPTiIITe KeNTIpUIin JalbiHaanabl. brmait
cabaHbIHAH aJbIHFAH IIEJUTIONI03a TAJIIBIKTAPbIHA KAPTOH MEH BOJUIACTOHUT KOCHII
NaWbIHIANFaH KarTaMara apHajFaH Kara3 alyAblH TEXHOJOTUSUIBIK cyydackl 22-
CypeTTe KOPCETUITEeH.
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Budaii cabarn Kapmon
AN 252

B = N
CH;COOH - H:0: -
H;O - 2% H2804

100°C 60 run
—
NaOQOH 20-25-30%
100°C 60 rmun
100°C 120 rmun
eee————
Myz0w cipxe Cymezi acxwin
KBlxblInl 23 mac. % momblawl (3 mac. %)
—
50 2p caba 20 v cyfiviimeliaan
& kpacman xeane 300 na
Focnacst CRUBLIMBLISAN HCETAMUH
S ——

Cypert 22 - bunaii cabaHbIHaH KapTOH MEH BOJUTACTOHUT KOCBUIBIT KarTaMara
apHaJIFaH Kara3 ajlyJblH TEXHOJOTHUSICHI
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3epTxaHalbIK Karas yariaepi (23-cyper) skoFapbl KbULIAMIBIKTBI KT TIPTIIITe
KETTIPUTIIT JaibIHIaTIbL.

Cyper 23 - 3epTxaHaiblK Kara3 yJIruiepi

CabaH xoHE KapTOH KyWMaJllapblH OHIIPY/IIH TEXHOJOTUSIIBIK CXEMachl Keyeci
KaJamMaapasl KAMTUIBL:
| ke3eH. [1IukizaTThl KaObLIIAY )KOHE CAKTAY:
1) kaObu1IAY;
2) cakray.
Il ke3eH. [1IuKi3aTThl TaBIHIAY:
1) Oupnaii sxoHe Kypill cabaHbIH YHTAKTAY;
2) KapTOH/IbI YCaKTay;
3) ycakranraH cabaHIapbl CyFa cany;
4) Geek ycaKTallFaH KapTOHIIbI CyFa cay.
Il xe3eH. Pearentrepai naiibiHaay:
1) kataym3aTtop KOCBUIFAH TEMe-TCH MEePYKCYC KhIIIKBUIBIH JalibIHIAY
(CH3COOH - H,0,-H,0-2% HzSO4);
2) natpuii ruapokcuin naieiaay (NaOH);
3) cyreri ackbiH ToThIFBI (H202) sxoHe cipke kpikpiibiHaH (CH3COOH)
OpPraHOCOJIBLBEHT €PITIHAICIH JTalibIH/AY .
IV ke3en. Cabangapabl oHACY:
1) ycakTanFaH, Cyia KOICBIThUIFAH Ca0aH bl KATAIN3aTOP KOCY apKbLIbI TEIC-
TEH MEPYKCYC KBIITKBUIBIH/A OHJICY;
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2) cinTiai eHjey;

3) cyna KaitHaTy;

4) cycnieH3UsHBI CY3Y, 1Ak,

5) opraHOCOJIBEHTTI epITIHIIAC OHJIEY;
6) CyCIeH3HSHBI CY3Y, [0, KENTIpy.

V ke3eH. bapiblk MIUKI3aTThl MEXaHUKAJIBIK OHJICY:

1) ayibIHFaH IEJUTFOJI03a TATIIBIKTAPhl MCH KAPTOH KAJIBIFBIH, BOJUIACTOHUTTI
apanacTeIpy;
2) IIapUKTI YCaKTAy almapaThIHIa YHTAKTay.
VI ke3en. Karas any:
1) anmpIHFaH KOCITaHbI KaFa3 KYIO a0 IbIFbIH/IA TIIIH/ILY.

Kammer maccacet 100 rp OosaTbiH Kypimr >koHe Oujaii cabaHmapbhIiHAH
IIEJUTIOJIO3a aTyIbl KapacThIpaMbl3. 75 Tp cabaH MeH 25 Tp KapToH ycakraiuasl. 5-10
MM-T€ JIeWiH YHTaKTaiFaH ounaii (40 r) sxoHe kypiii (35 1) cabaHbIH KYMCAPTY KOHE
Kyy, OapibIK MEXaHUKAJIBIK KOcajgap MEH KIpAl KeTipy MakcatbiHAa 24 caraT 0oiibl
cyFa caibiHIbl (OyJ1 Cy KeHiHIpeK KOJIJIlaHy VIIIH cy3uieni). ¥caKTaJFfaH KapTOH
KOMMaJIKbIH OOJIFaHIa 0eJieK bIABICTA CyJa apanacTeipbuiabl. CabaHibl cy3il alFaH
COH, 3epTXaHaJIbIK cTakaHra canbiHajbel. Cadan 120°C temneparypana 60 MuH Temne-
teH nepykcyc KbimkbuibiHga (CH3COOH - HyO, — H0-2% H,SO.4) xatanmzatop
apKkbUTbl KaitHaThUIIbl. Coman coH Macca cys3urenl. Macca cinti epitinaiciaae 120°C
Temriepatypaja 60 MUH. KaliHaTBLIaAbl. OHJICY YaKbIThl asKTaJFaHHAH COH KPEeMHUMN
JTUOKCHUIIHIH TYHOACHI aJIBIHBIM, IIEJUTI0NI03a cycreH3uschl 0ap crakanra 300 mu 100°C
JIeHiH BICBITBUIFAH Cy KOCBUIIBI skoHe KahTamaH 120°C temmneparypana 120 muH cy
MOHIIIACBIHA apajacThipa OThIPbIN eHaenAl. Co/laH KeWiH LEJUII0JI03a OHIMI CY3rije
CY3UJIiM, CYMEH MYKHUSAT KYBUIBIL.

Kpemnwniiciz mukizar TIIYK epitingicinae 120°C temneparypana 120 munyT
1ITHIE OHACI1, TUCTHIIII CYMEH CY3LTII )KYBLIBIN, KeTITIPIII.

[emrono3a TambIFel MEH KaPTOH KOMMAIKBIHBIHA 2 TP (3KaJbl Maccachl 2%)
BOJUIACTOHUT KOCBIII, IIIAPUKTI YCAKTAY anmapaThlHAa YCaKTalabl.

Kpaxwman epitingaici 6emnex maipiaganans: 10 rp kpaxmanasl 1 ac KachlK CybIK
CyJla apajaCThIPBUIBIT, cOAaH COH YcTiHe 50 MIT BICTBIK Cy KOCBUIBII, apaiacThIPBUIIbI.
Kenatun epitingici 6enek maitpiHganansl: 10 rp xematunnig ycrine 100 M CybIK cy
Ky#bIM, iciHy yiid 30 MUHYT ycTalibl, cojan KeiiH ycTine 500 Ml bBICTBIK CY KOCBLIBII
apanacThIPBUIIBI.

JXapTeiiali aBTOMaTThl Kara3 Ky >KaOJbIFbIHAA KaFa3 OCTiH KaJbIITaCTBIPY
yurid 50 rp caban Kocnackl 20 mut cyitbinThUTFaH Kpaxma xoHe 300 M1 cyHbUIThUTFaH
JKETATUHMEH apallacThIPBUIBIT, KaFa3 Ky JKaOIBIFBIHBIH TOMOTEHE3aTOPhIHA
aBTOMATTHI TypJe kuHanatbiH 10 11 cyna 0.5 Mna aya KbICBIMBIMEH TOMOTEHE3/1EII/I.
Haiiein 200 mm  kara3 mapakrapel 0,06 Mna xeiceimmen 4 wunHytTta 98°C
TeMIIepaTypaja >KOrapbl )KbUIAMIBIKTHI KeTITIPTIIITe KENTIPUIIN JaibIHIAIIbI.

bunaii xoHe Kypim cabaHblHa KapTOH MEH BOJUIACTOHUT KOCBHUIFAH KarnTamara
apHAJIFaH Kara3 alyJblH TEXHOJOTHSUIBIK CYJI0achl 24-CypeTTe KOPCETUITeH.

83



budaii (40z) scane Kapmor
xypiw (33) cabanor 252

) doeee——

CH;COOH - H;0;- H;0—
2% H3;504120°C 60 mun
)

NaOH 20-25-30%
100°C 60 mun
e

o genpey

Cymeazi acxvin

Myz0u1 cipxe KolusvlIb! momuwizwr (3 mac.% )

25M

20 ma cytiviamolizan
xpacvan sxcane 300 ma

50 zp caban xocnacw CYIDIAMbLISAR HCeAAMUH

Cypert 24 — bupaii sxoHe Kypill cabaHbIHAH KApTOH MEH BOJJIACTOHUT KOCBUIBIT
KanTamara apHaJIFaH Kara3 ajyJlbIH TEXHOJIOTUSIChI

Kanramans! xacay yuiiH Oujnail cabaHbIH NMaifjaiaHy SKOJOTHSUIBIK TYPaKThI
XKoHEe OMOBIIBIPAaUTBIH MaTepuanIapablH Oip HycKachl O0Jbll TaOblIaabl. COHFBI
KBUIAAphl MYHAAW MaTepuajjapra JIereH KbI3bIFYUIbUIBIK IUIACTUKAJBIK JACTaHy
MOCEJIECIHIH apTyblHA >KOHE JKOJIOTHSIIBIK Taza OajlamMayiapra KeIlly KaKeTTUIIriHe
OaltmaHBICTBI apThIN Kenei. bugait cabanbl TaOuru MaTepuai O0JbIN TaObLIA I )KOHE
MJIACTUKANBIK KalTaMallapFa KaparaHja OuObIIbIpayFa YIIbIpaybl MYMKiH, Oy
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KOpIIlaFraH opTara Tepic ocepAl azaitaapl. bumait cabansl Genrini 6ip OepikTikke ue,
Oy KanTamMa MaTepualiJiaphbl YIIIH MaHbI3bl KacueT 00ybl MyMKiH. KanTama yinin
Oumail cabaHbIH TNaljagaHFaH Ke3Je a3bIK-TYJIK Kayllci3[airiH KaMTaMachl3 €Ty,
BUTFAJIFA TO3IMILTIK KOHE MaTePHAIIBIH MEXaHUKAJIBIK OCPIKTIT1 )KOHE TYPAKTHI ayblJl
MapyamibUIBIFEl  MOCEJIeepl CHUSAKTHI OipKaTap TEXHHKAJIBIK, SKOJOTHSIIBIK >KOHE
ACTETUKAJIBIK aCTIEKTUIEPAl €CKEPy KaXKeT.

2.4 Kypim caGaHbIHAH LEJLTI0J103a ATy

Kanmmer maccacet 100 rp OosathiH Kypim cabaHBIHAH IEJUTIOI03a ATyIbI
KapacTbIpambl3. 75 Tp cabaH MeH 25 Tp KapToH ycakraiabl. 5-10 MM-Te aeiiH Kypiml
(75 1) cabaHbIH XYMCapTy KOHE Kyy, OapJIbIK MEXaHWUKAJIBIK KOCIajgap MEH Kipmi
KETIpy MakcaTbhlHIa 24 carar OOWBI cyFa caJbIHIbI (OYJI Cy KEHIHIpEK KOJIaHy YIIH
cy3uieni).

¥cakTasifaH KapTOH KOWMa/DKbIH  OonfaHmia 0eJiek  BIABICTA  Cyna
apaacThIPBUI/IBI.

Cabanapl cy3in ajlFaH COH, 3e€pTXaHANBIK cTakaHfa caibiHagbel. Caban 120°C
Temriepatypaga 60 MuH Terne-TeH nepykcyc KeimkbuibiHaa (CH3COOH - H202 —
H20-2% H2S04) xatanmu3aTop apKblibl KaiHATHUIIBL. CO/IaH COH Macca Cy3iei.

Macca cinti epitigaiciaae 120°C temmepatypaga 60 MuH. KalHATHUIAIbI.
OHJey yaKbIThl asKTaJIFaHHAH COH KPEMHHH NHOKCHIIHIH TYHOAChl aJIbIHBII,
nesutroio3a cycnensusachl 0ap crakanra 300 mur 100°C meifiH BICBITBUIFAH Cy KOCBLIIBI
xoHe Kartagan 120°C Temnepatypana 120 MuH cy MOHIIIAChIH/A apasiacThIPa OTHIPHIT
eHzenal. CollaH KeiliH LeJTI0103a OHIMI CY3TiJIe CY3LUIi, CYMEH MYKHSAT KYbUIbL.

Kpemnniiciz mukizat TIIYK epitinaicinae 120°C temnepatypaga 120 MuHyT
1IIHAE OHJEN/1, TUCTUIIIL CYMEH CY3LTII KYbUIBIT, KeMTIPIIIIL.

[emrono3a TanIbIFbl MEH KAPTOH KOMMAIKBIHBIHA 2 TP (3Kalmbl Maccachl 2%)
BOJIJTACTOHUT KOCHIT, IAPUKTI YCAKTay anmapaTbiHAa YCaKTalaIbl.

Kpaxmai epitinmici 6enek maibiamanansi: 10 rp kpaxMainasl 1 ac KachIK CYBIK
CyJla apallaCThIPBUIBIN, cOAaH COH YCTiHe 50 MJT BICTHIK CY KOCBUIBII, apalaCThIPbIIIbI.
Kenatun epitinaici 6enek gaitbiHaanans: 10 rp xxenatudHiH ycTiHe 100 M1 CyBIK CY
KyiibI, iciny yurid 30 MUHYT ycTansl, cofgad keiin yctiHe 500 Mt BICTBIK Cy KOCBUTBITT
apanacThIPBUIIBI.

Kapteuiaii aBTOMaTThl Kara3 KYIO KaOJBIFBIHAA KaFa3 OCTiH KaJbIITACTBIPY
yurin 50 rp caban kocnackl 20 M1 cyibIIThUIFaH Kpaxmai xkoHe 300 M1 CyMBUITBUTFaH
KEJIaTUHMEH apajacThIPbUIBIN, KaFa3 KYIO JKaOABIFBIHBIH TOMOTCHE3aTOphIHA
aBTOMATTHI TypAe xkuHanateiH 10 1 cyna 0.5 Mma aya KbICBIMBIMEH TOMOTEHE3IeI/Ii.
Haiera 200 mm  kara3 mapakrtapel 0,06 Mmna xeiceimmern 4 wuayTTa 98°C
TeMIIepaTypaja >KOFapbl )KbUIIAMIBIKTHI KM TIPTIIITE KEMTIPUTIT JaibIHIaTIbI.

Kypim cabanbpiHa KapTOH MEH BOJUIACTOHUT KOCBUIFAH KanTamara apHaJiFaH
Kara3 ajqyJIbIH TEXHOJIOTHSIIBIK CyJ10achl 25-CypeTTe KOpCeTUIreH.
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Kypiw cabanst Kapmon
752 252

— —]

CH;COOH - H,0;
-H,0-2 % H,SO;
120°C 60 mun

NaOH 20-25-30%
120°C 60xmun

120°C 60mun

Myz061 cipxe xviuKbLIbE Cymezi acxvin
25 mac.% momuwigsl (3 mac.%)
eeeee——

20 M1 cylivlamblizan

50 zp cabax xocnacw: Kpaxman scane 300ma
CYUBLLIMBLISAH HCCIDNUH

Cypert 25 — Kypimr cabanpiHaH KapTOH MEH BOJIJIACTOHHUT KOCBUIBITI KaliTaMara
apHaJIFaH Kara3 ajxyJblH TEXHOJIOTUSACHI

TanmplKTBl  OUCCOUMANMSIAYABIH  KUITI -  OHACY Ke3iHAe  oCIMAIK
TaJIIBIKTAPBIHBIH  BIIBIPAYBl KE3iHIC IICJUTIONO3aHbIH IIBIFYbl HEMECE OHBIH
KATTBUIBIFBI, OYJ1 XUMUSUIBIK LEJUTIONI03aHbl OHAIPY YIIIH THIMI1 HYKTE. TaslibIKThI
IIMKi3aT TATBIKTHIH JUCCOIUAIIASIIAHY HYKTECIHE KETy YIIIH KaWHATBUIFaH Ke3Ie,
OacTankbl MaTepHANJIbIH KacyllaapayiblK Ka0aTbIHaFbl IUTHUH HET131HEH JKONbLIaIbl
YKOHE 1IEJUTIOJI03aHbIH KAJJIBIK JTUTHUHI HET131HEH TAJIIIBIKTHIH Kacyiiia KaObIprackIHAa
Oomnazpl, alm erep eHJACY JKaiFaca Oepce, Kacyia KaObIpFachIHIAFbl JINTHUH OJIaH dpi
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JKOWbLTaABI, OilpaKk KeMIPCYJapJblH JAerpajanusichl Ja eoceai. TalbIKThIH
JTYCCOLMANMAIAHy HYKTECI 9/IeTTe KalHaTKaHHAH KEWIH IIeJUTI0JI03a KbUIIaMIBIK
KUCBIFBIMEH aHBIKTaJIaIbl.

Cinrimi eHzey mpolieciae cabaH TallIbIFBIHAH JIMTHUH/I ajblll  TacTay
HET131HEeH YIII Ke3eHre OeJiHe I1: KOl Meeperi e TurHuduKanys Ke3eH1, KOMEeKII
JTeaurHuUKAIUs Ke3eH1 JKOHE KaJblK JeaurHudukanus kezeHi. O Heri3iHeH
OHJICYIIH OPTYPJl KEe3eHJEpiHe MIMKI Ie/UTF0I03aaFbl JIMTHUH KUCHIFBI OOMBIHIIIA
oemueni. Kapa cinTi KypaMbIlHAarbl JIMTHUH LEJIIIOJI033/a €pITeH JIMTHUHTE
KaKbIHIaybl MyMKiH. Ocbutaiiia, Kapa CUITI KypaMbIHJIaFbl €pIMEUTIH Kapa JTUTHUH
MEH KBIIIKbUIIA €PUTIH JIMTHUHHIH MOJIIIepl MICHIYII pejl aTKapaabl, ajl €KeYiHIH
KOCBIHJIBICHI 1I€JUTIONI03a/]a €PITeH JUTHUHHIH >KaJIbl MOJIIIEPIH OLIIIpel.

Lennrono3a eHAIpICIHIH NIBIFBIHAAP KYPBUIBIMBIH/IA XUMHUSUIBIK 3aTTap ©CIMIIK
TaJIIBIKTEl MaTepuaigapblHaH OacKa HETri3rli MIBIFBIHAAP OOJBIN  TaOBLIAIbI.
Ocpunaiiima, XUMHSUTBIK 3aTTapbl TYTHIHYIBI 3€PTTECY OHJEY NPOIECIH KaKcapTyFa
YKOHE XUMHSUTBIK 3aTTap bl TYTBIHYIBI a3aiTyFa KOMEKTECEII.

OHeyAiH MaKcaThl - JIMTHUH/I1 KETipy, TAIIBIKTapIbl 061y KOHE LEIITI0I03a
MEH T'e€MHUIICIUTIONIO3aHbIH BIABIpAybIH a3zanTy. Jlemek, cabaHHaH IEJUTIOJI03a
TaJIIBIKTAPBIH ATy Ke31HJI€ OHJIEY IPOIIECIHIH dPTYPJIl K€3CHACPiHIe KOMIPCYIap IbIH
epylH TYCIHY 6OHJIey TMPOIECIH peTTeyre >koHe OakplUiayra, KeMipCyJapiablH
3aKbIMJIAHYBIH a3alTyFa ’KoHE 1EJIII0JI03a MIBIFBIMIBLIBIFBIH apTThIPYFa KOMEKTECE/I].

MuHepanapl  KOMIIOHEHTTEPJl  KETipy YIIIH TENe-TeHIIK MepyKCyc
KBIIIKBIIBIHBIH CYJIbl epiTiHAiCiHAe nenurHudukanus xypriziieni. Caban 60 mMun
temriepatypaga 100-120°C TemmepaTypaga, Teme — TEHIIK oOpTaga Cipke
KBIIKBLUIBIMEH jkoHe cyTeri acKblH ToThiFbIMeH (CH3COOH — H20;, — H20-2% H,SO4)
KaTaJM3aTopJIap bl KOJIIaHbIT ©HJ1€J1]11, COJIaH KeliH oyiap pH OGelitapan MoHiHE JIeHiH
Ta3apThUIFaH CyMEH XYbUIIbI (26-cypeT). Ochl yaKbITTa TAIIIBIKTBI OHIMICTI KaJIIBIK
JUTHUH MOJIIICPIHIH aTapJIbIKTall ToMeHACY1 OalKaabl.

Cypert 26 - Terne-TeH NMepyKCyC KbIIIKbUIBIHBIH CYJIbl €PITIHIICT apKbLUIBI
JeNMUTHUPUKAITUSAFA TAHBIHIBIK
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Kpemuwmii muokcumin anapiH-ana kot keseHiHae 0,1 H NaOH epirinmici
naveiHaangel, 100-120°C  temmepaTypajia YHEMi apanacThipa OTBIPBIT OHJCY
KYPTi3111, y3akTeIiFbl 60 MUH ©HJACYJIeH KeWiH CIHIipy epiTiHaiciHiH 80% abIHbII
TacTajaapl, MaiJaJaHbUIFaH OHJIEY CPITIHIICIH KalTalaH eHJACY IMKIIIHE XKi0epyre
HEMece KaJlllbIHA KenTipyre 0omambl.

CiunTinik eHJey TaIIbIKTapblH KEHEI0IHE OKeJIe/Al JKOHE cabaH KyMcapasbl,
JKYMcaK JKoHe HuKemal Oomnaapl. EHAI KONCHITBUIFAH cabaH ©HJIeYy epiTiHAICIHIH
KOMIIOHEHTTEPIMEH KOCBIMIIIA ©3apa dOpeKeTTecyre NabiH (27-cyper).

Cypert 27 - CaGaHbI CIATII OHIEYIEH COH

Kpemnuiiciz mukizar 10 rugpomonynaa arapTy YIIIH OPraHOCOJIBEHTTI 9JIIC
apKBUIbI MY3JIbl CIPKE KBIIIKBUIBIHBIH 25% Mac. KoHEe CyTerl acKbIH TOTHIFBIHBIH 5%
Mac. coiikec TypakThl apaiacteipymer 100°C temneparypana 60 MUHYT KaitHaThLIA b1
(28 cyper).

Cyper 28 - CabGaHp1 OpraHOCOJIBEHTTI OHJICY

Omnjiey asiKTaTFaHHAH KEeHiH IEIUTF0I03a Ky bLIa Ibl skoHe KenTipiaei (29 cyper).
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Cypet 29 — XKybnFraH 1eU10103a TATIBIKTaph

bepik Kara3 aiy yLIiH ajblHFaH LIEJUII0JI03a YCaKTanaabl. TONTHIPFBILITAD MEH
0aliIaHBICTHIPFBIII KOMIIOHEHTTEP YHTAKTAJIFaH LieJuItosio3ara enrizuieai. Conpaii-ax,
JaiibIHIaIFaH Kara3 [eJUTI0JI03achl TAIIBIKTAPIbI JKETIMICY KOHE BIABIPAybl MYMKIH
Oepik Kara3 maparblH aly YIIiH KapTOll KpaxMallbIMeH OalIaHBICTBIPYIIBI areHTIICH
eHeneni. Kpaxmam kara3apiH O€TKI OCpIKTITIH apTTHIPY YIIiH Kocbutaabl. COHBIHIA
aNBIHFaH Macca OeTTI TETiCTey JKOHE apThIK CYWBIKTHIKTBIH aFblll KTyl YIIIH TETic
TOpJBI OETKE KOWBIIAAbI, 3epTXaHANBIK Kara3 MaparblH aly YIIiH BaKyyMJBIK TPECC
acTeiHa KoibLIaabl. Toxipubenep Kara3 Kyl MalllMHACKIH/IA KYPTi3UIIi.

Cycnensus 5, 8,10 MuUHYT 1111HJ€ KbICBIMMEH TypOYyJIE€HTT] aFblH Naiaa 6oiFaH
KOHTeHHepAe romorenu3anusianasl (30-cyper).

Cypert 30 - 'omorenunszatop
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Topnbr O6eTke Kara3 KYWMAaChIHBIH JKaTybl )KOHE MHUKPOCKOIUSIIBIK 3epTTEyIIep
KOPCETKEHCH, OHTANUIIBI apallacThIpy YakbIThl 8 MUH. 31-CypeTTe (CoJijaH OHFa Kapaii-
8 muH, 5 MuH, 10 Mun).

1—-8 mun; 2 — 5 mun; 3 — 10 mun

Cyper 31 - ApanacTslpy yaKbITBIHBIH KaFa3 KYphUTBIMBIHA dCEPi:

8 MUHYT IIIiHAE apanacThIpy HOTIDKECIHIE TAaJIIBIKTap MeNTH3alUsIaHybI
MYMKIH, aJ CYIbIH KBICHIMbI HOTH)KCCIHAC TAIIIBIKTAPABIH Y3BIHJBIFBIH CaKTai
OTBIPBIIL, YK IEJITI0NI03a TAMIIBIKTAphI TTaia 001aibl, Oy Kara3 KYPbUIBIMBIH OJJaH
opi kKaKcapTaibl. Opi Kapai apajacThIpFaH Ke3/Ie )KYKa TAIIIBIKTap arperaTrap Ty3e/l.
AJBIHFaH eKIHII KOJUIOUJTHIK KYPBUIBIM CYBIH T€3 CY3UTyiHE COMKec Kelyl MYMKIH.

AJBIHFAH UEJUTI0NI03a YATUICpIHIH XUMUSIJIBIK KypamblH Oaranay yuiiH (o-
LEJUTI01I03a, JIMTHUH OOMBIHIIIA TEJUTF0I03aHbIH MacCajblK YJIecl) CTaHAAPTThI Tajaaay
omicTepl  KOJIAHbUIABL.  4-KecTelAe cabaHIbl XUMUSJIBIK  OHJEYAEH KeHiH
KOMITOHEHTTEP/I1H XUMUSJIBIK CUIIaTTaMalapbl KEATIPUITEH.

Kecre 4 — bupaii sxoHe Kypiil cabaHbIH OHICYJeH KeWiH KOMIIOHEHTTEP KYpaMbIHBIH
KepCceTKilTepi

[ukizaT MaTepuabl Lenmronosza, % | Jluraun, % | Kyn, % | DOkcrpaktusti 3atTap, %
Kypim cabanbt 53,1 9,6 7,6 6,8
Bunaii cabansl 69,2 7,3 29 3,8

AnapiH ana JeaurHU(PUKANUSHBL KOJJaHy Ta3a TaJIIbIKThl OHIMIEPl allyFa
BIKIAJ €TT1, HET131HEH JIMTHUH KYpPaMbIH 2 ece a3alTThl: OHAEITIeH KYpill cabaHbIHa
21,6-nan 9,6%-ra neiin >xoHe Ounait cabanbinaa 20,2-neH 7,3%-ra aeiiin. Kypim nen
Oumaii cabaHbIHAH aJIBIHFAH TAIIBIKTHI OHIMIEPAET] KYJ MEH TUTHUHI (THiciHie 9,6
*KoHe 7,3%) canbICTBhIpy HETi31HJe Oujall cabaHbIHAH 1IEJUTI0N03a ally €H KOJailibl
Oonbim ecenTeneni. bumali cabanbl eHaereHHeH coH 2,9% xymnmiH xoHe 3,8%
AKCTPAKTUBTI 3aTTapJbIH €H TOMEHI1 MOHJIEPIMEH CHUIATTaJFaHbIH €CKEpPY KaKeT.
bunaii cabaHbIH OHIETCHHEH COH IeuTroo3a kejemi 69,2%, an xypim cabaHbIHaH

90



53,1% mnemtrono3a anbiHAbl. AJBIHFAH JEpeKTep/ll Tanaal keine Oupail cabaHbl MEH
KYpil cabaHbIH ©HJACY YII CaThUIBI 9JIICIH KOJaHy Kara3Jibl OJIaH 9pi KaJbINTay YIIiH
HEJUTIOJI03aHbIH  JKOFaphl OHIMIUIITIH adyFa MYMKIHIIK OepeTiHiH kepceredi. Omn
IEJUTIOJIO3a TAJIIBIFBIHIAFEI OalIaHbBICTAPABl SJICIPETY JKOHE OY3y apKbUIBI JKYMBIC
icteimi. [lemmono3a yHTaKTamFaH Ke3/1e THAPOKCUIAepTe KOJI )KeTIMILIIK apTaabl, OyIT
HEJUTION03a  TANIIBIKTAPBIHBIH ~ KEHEIOIHE oKeJedi. ICiHy TalmblK — iHIiHAeri
OaiiaHpICTap bl Y3y HEMece QJICIPETY MPOIIeCiH KymehTyre keMekrece i [286-289].

2-11i 66J1iM 00HbIHIIA KOPBITHIHABLIAP

bunait cabanpiHbIH Y3BIHABIFEI (1,41 MM) Kypill caGaHBIHBIH Y3bIHIBIFEIHAH
(1,21 mm) 0,20 mm apThik. byn MaTepuaiablH OpTYpJl COHFBI  ©HIMAEpIe
YKapaM/JIbUTBIFBIH aHBIKTAYJIBIH ©T€ JKaKChl KOPCETKiMI 00 Tadbutaabl. Toxipube
HOTHXKeECiHAe Ounail caOaHbIHBIH KaTThUIBIK Kod(dduimeHti Kkypim cabaHblHA
Kaparanaa xorapsl (56,32%). TanmbIKTapIbIH Y3bIHABIFBl CO3bLTY OEpIKTITIMEH OH
Koppemsiiusianaabl. Canaibl Kara3 jkacay YIIH Y3bIH TAIIIBIKTAP apTHIKIIBUIBIKTapFa
ve. ¥3bIH TAIIBIKTAP aK jKoHE OIpKEIKI eMeC OCTTIK KYPbUIBIMHAH TYPaJbl.

Kypimr xoHe Oupail caOaHBIHBIH UEJUIIOJIO3AJAPBIHBIH — KYPBUIBIMBIHBIH
EPEeKIIEeNIr - SKCIEPUMEHTTET1 KPUCTaIAbl KOMIIOHEHTTEH TEK €H KapKbIHIbI
marbpUIbICyJ1ap Tipkesi. Llemntono3a TabIKTapsl apauielib, TypalaHFaH jkoHe Oip-
OipiHe TYWBIKTAJFaH, KYpbUIBIMBI KPUCTaN/IbI, OYJ1 Oacka TypJiepMEH CalbICTBIPFaH/Ia
TaJIIIBIKTAPIBIH )KOFaphl KYPaMbIH, COH/Tal-aK YJITiACT] Y3bIH TAIIIBIKTAPIBI KOPCETTI.

BommactoHuT MuHepanabl KbIIKBUITAPMEH, 9CIpece TY3 KBIIIKBUIBIMEH >KOHE
KeOip OpraHUKaJIBIK KBIIIKbUIIAPMEH (KYMBIPCKA, CIPKE Cybl, JUMOH, CYT)
piIbIpaiiapl. Kypimn skoHe Oumail cabaHBIHBIH IIEJUTION03aTapbIHBIH KYPBUIBIMBIHBIH
CPEKIIEeNIr - SKCIEPUMEHTTET1 KPHUCTaIAbl KOMIIOHCHTTEH TEK ©€H KapKbIHIbI
marbuIbIcyNiap Tipkesai. Llemtrono3a TanmbsiKTapsl Hapalijiesb, TypalaHFaH jkoHe Oip-
OipiHe TYHBIKTaJIFaH, KYPbUIBIMBI KPUCTAJJIbI, OJIap/a JJACTaHFaH TAJIIIBIKTap JKOK, OYII

0acka TypJiepMEH CaJbICTBIPFAaH 1A TATIIBIKTAP/IbIH KOFAPhl KYPAMbIH, COH/IAM-aK
YJIT1Jeri Y3blH TallIbIKTapAbl KOPCETTI.

BotacTOHUTTIH HETI3r1 KOMIIOHEHTI - KaJIbIIMHA CHJIMKATBI, OJ KamnTama
KaFa3bIHBIH OCPIKTIK CHUIaTTaMajapblH JKaKcapTajbl. BomIacTOHUT YHTaFbl YHTaKKa
YHTaKTaJFaHHAH KEWiH ©31HIH €peKIle MHE KYPBUIBIMBIH CaKTal ajjbl, OChLIaiIlIa
BOJUTACTOHUT YHTaFbl KOCBUIFAH KanTaMa KaFa3bl OHBIH aKThIFbIH, MOJIIIPIIriH (0€TKI
KabaTThl >kal0y Jopekeci), TericTiri MeH OeiMaenyiH jkakcapta ayjbl.bumaii
cabaHbIHAH IEJUTI0N03a ainy kenecigei kyprizimi: 100°C temmepartypaga 60 muH
tene-TeHaik nepykcyc Koimkeuibinaa (CH3COOH - H202 — H20-2% H2S04)
KaTaiuM3atop apkpuUibl okyprisinmi, keiin NaOH (25%) epitiaziciage 100°C
temriepatypanga 60 mun Ooiibl ennenni, cogan coy 100°C temmepatypana 120 muH
H20 enaenai, €H COHbIHIA OpTraHOCONMBEHTTI 91ic apKbuIbl 100°C TemmnepaTypana 120
MUHYT 1I1HAE OHJIEII.

bunaii sxone kypim cabanbiHan 1eutronosa any: 120°C temneparypana 60 muH
Tene-TeHaik nepykcyc KoimkpuibiHga (CH3COOH - H202 — H20-2% H2S04)
KaTaqu3aTop apKbUIbl apKbUIbl Kypri3iai, keiin NaOH (25%) epitingicinae eHuey
120°C temnepatypana 60 mun 60itbl eHaenl, cogan con 100°C temneparypana 120
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MuH H20 enjen/i, €H COHbIHAa OPraHOCOJBEHTTI 91ic apKbUibl 120°C Temneparypana
120 MUHYT imIiHAC OHACIII.

Kypim cabanbinan nemtonosa any: 120°C temmnepaTtypana 60 MuH Teme-TeHIIIK
nepykcyc KoimkputbiHna (CH3COOH - H202 — H20-2% H2SO04) xartamumzatop
apKbLUIBI XKYprizinai, keiin NaOH (25%) epitinaicinae enney 120°C temmepaTypana
60 muH 60iib1 eHaeni, cogan coH 100°C Temneparypana 120 mua H20 enaenni, eH
COHBIHJIa OPTraHOCOJBEHTTI ofic apkplibl 120°C temmeparypana 120 MunyT iriHae
OHJIEI/I1.

[emrono3a TanbiFel MEH KAPTOH KOMMAIKBIHBbIHA 2 Tp (3kasrbl Maccachl 2%)
BOJIJTACTOHUT KOCHITI, IAPUKTI YCaKTay anmapaTbiHaa YCaKTaIaIbl.

Kpaxmain epitinaici 6enek mpabiHaanans: 10 rp kpaxMaiasl 1 ac KachkIK CYBIK
Cy/Jla apajaCThIPBUIBIIN, cOAaH COH YCTiHE 50 MJT BICTHIK CY KOCBUIBII, apalaCThIPbUIIbI.
Kenarun epitinaici 6enek pavbrHAamanp: 10 rp sxenatuaHIH yeTiHe 100 MIT CyBIK Cy
Ky#bIM, iciHy yuria 30 MUHYT ycTanbl, cofaH Keiid ycTine 500 M1 bICTBIK Cy KOCBUIBITT
apalaCTHIPBLUIIBI.

XKapTpuiaii aBTOMATThl Kara3 Ky >KaOJbIFbIHAA Kara3 OETIH KaJbIITacThIPY
yuin 50 rp caban kocmace! 20 Mi1 cyHbIITRUTFaH Kpaxmal skoHe 300 M1 cyHbUIThIIFaH
KETATHHMEH apallaCTHIPBUIBIN, KaFa3 Ky JKaOJBIFBIHBIH TOMOTEHE3aTOPBIHA
aBTOMATThI TypAe *kuHanarbiH 10 1 cyna 0.5 Mma aya KbICBIMBIMEH TOMOTEHE3IEI/I].
Haitetn 200 MM kara3 mapakrapel 0,06 Mna xeiceiMmen 4 wmunytrta 98°C
TeMrepaTypaja sKorapbl JKbUIAAMIBIKTHI KSMTIPTIIITe KENTIPLIIN JaibIH A IbI.
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3 KAFA3 KATITAMACBIHBIH KACUETTEPIH 3EPTTEY

3.1 Kara3 yJrijiepiHiH TeXHOJOTHSIIBIK KACHETTEPIH 3epTTEy

3eprreynep C. Cedidymumn  areigarel  Ka3zak — arpoTeXHUKaIBIK
yHUBepcuTeTiHIH «CTaHaapTray, METpOJIOTHS JkKoHe cepTUudUKaTTay» Kadeapacsl MEH
aybUIIIAPYyalIbUIBIK OMOTEXHOJIOTHS FRUIBIMU-3EPTTEY IIaT(OpMachl 3epTXaHACHIH/A,
Muuuran memiekeTTik yHuBepcutTeTiHiH Kantama mektebinae (AKII), saponbik
(bu3MKa UHCTUTYTHIHBIH AcCTaHa (PUIHANIBIHBIH 3epTXaHAChIH A XKYPIi3UIIl.

Copbyus npoyeciniy KUHeMUKAcbiH 3epmmey

Cintii epiTiHAI JKacay YIIH CyFa KayCTHKaIbIK cofa 10:1 KaTeiHACKIHIA SFHU
1 mutp cyra 100 rpamMMm mpemnapaTTad abiHAABL. ¥ CaKTaJIFaH ca0aHIbl OCBI EPITIHIITE
canbiHaabl. O epiTiHAiAe HEeFYPJIbIM KOI YaKbIT OTKi3ce, KaFra3 COFYPJIbIM KYMCAK
O0onmaapl, 1 TOyNiK yakpIT OHTaibl OONBINT TaObuTanbl. KeWiHHEH >KYMCapThUIFaH
cabaHHaH TUTHUHHIH Oip O6JIriH KeTipy YIIiH cyMeH maibuiaapl. CabaHHaH anbIHFaH
[EJUTI0JI03a TANIIBIKTAPBIH CY3Y, XYYy MpolecTepi, COHAaN-aK NeIUTHU(PUKAIUSIHBIH
MaHBI3/Ibl KE3€H] Cy/Ia JKY3€re achlpblIajibl, HOTHXKECIH/IE albIHFaH TAJIIBIKTHI Macca
Cyllbl  OpTajarbl TEXHOJOTHSJIBIK  OMNEepalMsUIapAblH  OPTYPIl  Ke3eHAEpiHJIe
TackIMaiiaHaabl. Kara3zgarbl TOJNTRIPFBIIITAD MEH YCaK TAJIBIKTAP/IbIH CaKTalyblHA
KopuiaraH opTaHblH pH MoH1 alfTapnbpikTail ocep erell. AJIBIHFaH CYCIEH3Us
KBIIITKBULIBIFBI OPTYPIIl CyJbl OopTaja OakbUIaHAbl. OPTYpIl KOocHalapra IeJUTioI03a
TaJIIBIKTAphl CANBIHBIT 1 MHUHYT, 3 MHHYT XoHE 5 MHUHYT YaKbIT apajbIFbIHJIA
apanacThIpy apKbUIbl TOXKIpUOe xacanasl (32-cyper).

B T 3

Cyreri ackbIH TOTBIFBI + 70%-15bIK cipke cybl: a — 4700 (1 mun (Mi)); @ —4700 (3 muH (Mn));
6 — 4700 (5 mun (mn)); Cy: B — 4600 (1 mun (mn)); T — 4700 (3 mun (mn)); £ — 4800 (5 mun (M1))

Cypert 32 — KpIIIKBUTIBIFBI Op TYPJIi CYJIBI OpTaja KocHaiap sl OakblIay HOTHKECI,
napax 1
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NaOH: 1 — 4800 (1 muu (mn); ¢ — 4700 (3 mun (mi)); 4700 (5 mun (M)

Cypert 32, mapax 2

33-cyperTe opTypIIi Cy opTalapbiH/a OalKaIFaH KOPCETKIITEePAiH TPapUKaIIbIK
OeiiHecl KeNTipiITreH

4850

4800

E 4750
<
g
o 4700 L
3
=3
O 4650

4600

4550

0 1 2 3 4 5 6
—@— (CyTeri acKblH TOTbIfbl + CipKe Ccy)  =—@=—cy CATi

YaxkpIT, MUH

Cypert 33 — Op Typ:i cyibl opTajia OaKbUTAHFaH KOPCETKIMITEPAIH rpaduKaIbIK
KECKIH1

AJBIHFaH KepceTKimTep OoibIHIIa OIpIHII OpTaAa: KOATyISLUUSIIBIK KYPbUIBIM
TYpakTbl, arperarrap Ty3uiMedal. ExiHmi cy opTachlHIa KOAryJsIUsUIBIK
KYpbUTBIMIap naiiaa 6omanbl. 30 CeKyH]I IITIHE apalacThIpFaH Ke3/1e KOaryJIsIUsITbIK
KYPBUIBIMIAP Taiiaa 00J1abl, oJ1ap KOFaphl KbUIIAMIBIKIICH OpHaIacaabl. AJl YIIIHIIT
JKarganaa CUITUIIK OpTa KOaryJsIUsIIbIK KyHere acep eTell, KTl NenTU3aIusIbK
ocep maiga Oonazbl, HOTIWKECIHAE TyHOA KeJieMi >KOFapbUIalibl, apbl Kapai
apayacTelpy Ke31HJe KOaryJsIUsIIbIK KYpPhUIBIM Maiga 0oiajabl kKoHE TyHOa Kejemi
KYPT TOMEHEH/I].

CopO1ust  TpOLIECiHIH KHUHETUKACBIH 3€pTTeY COPOLUMSUIBIK MaTepHasIbiH
COpOIUSIIBIK TETe-TeHIIKKE JKETY KbUIIaMIIFbI, COPOIUSIBIK CHIMBIMIBUIBIK KOHE
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MOHIAPJBIH COPOCHTIIEH OPEKETTECY MEXAHU3MI CHUSIKThI NapaMeTpiiepiH aHbIKTayFa
MYMKIHAIK Oepei.

Kara3s xacay - cynbpl aFbI3y apKbUIbl TAIIIBIKTBI CYCIICH3USIaH TOPJIBI TOPIBIH
KOMETIMEH TaJIIIBIKTHI TOCEHII KAJIBINTACTBIPY Tpolieci. TaambIKTap Kara3 oHaipyTe
apHAJIFaH MEJUTI0N03a MaTEePHATIAPBIHBIH HET13T1 3JIEMEHTI OOJIBINT TaObLUIaIbI. AFAII
TaJIIBIKTApbIHAH aWBIPMAIIBUIBIFRI, OWIail CcaOaHBIHBIH TAaJIIBIKTaphl OpTalia
TaJIIBIKTAPJALIH ~ V3BIHABIFRIMEH JKOHE €HIMEH, COHAAi-aK TaIIBIKTEI eMeC
YKacyIagapablH KONTITIMEH cUTaTTaiaabl. bumai cabaHbIHBIH IEUTIOJIO3aChIH TYPHIC
YHTaKTaFraHHaH, Ta3aJaFaHHAH JKOHE C€JICKTEeH OTKI3TCHHEH KeiiH Kara3 eHIMACpPiHIH
OpTYPJIi COPTTAPBIH XKacay YIIIH MaiiiagaHyra 00J1aabl, MbICAIbl, KAPTOH, TOPPIIECHTEH
Kara3, Jka3y jkoHe OachlIl IibiFapy Karasbl [290].

OciMIIIK MHKI3aThl cabaH KypaMbiHaa a0comroTTi Kyprak mmmkizattadn 30%
JeHlH MUHEpasabl KOMIIOHEHTTEp Oap. TOThIFy-OpraHOCOJIBEHTTI OHJACY Ke3iHJIe
OCIMJIIK MIMKI3aThIHAH MUHEPAJJIbl KOMIIOHEHTTI KETIPY YIIIH CUITLI OHJIEY CATHICHI
KoJimanbutaabl. CUITUTIK ©HJCY/IH OHTAMIBI JKaFJalaapblH TaHJAy YIIH ajblH-ajia
3epTTEYJep KYPri3uill, aJblHFaH TAIIIBIKTHl MaTepualra Tanaay kacaiibl. CIITUIIK
OHJICY TANIIBIKTAPJbIH ICIHYIHE JKOHE Ca0aHHBIH KOTCBHITHUTYbIHA OKEJIE/II.
KornceiThiiFan cabaH Kenecl Ke3eHIEpAe OHJIEYy EpITIHAICIHIH KOMIOHEHTTEpPIMEH
opekeTrTecyre AailblH 00saabl. CUITUIIK ©HJIeY TOJIMCaxapHuI-TUTHUH OaijlaHbICTapbIH
TUAPONHM3ACH, JUTHUHAI OJKOSIBI KOHE IICJUTIONIO3aHBIH  KPUCTAJIBUIBIFBIH
TOMEHCTEII.

AmMopdThl aliMakTapJarbl TIMKO3MIATIK OalJaHBICTAPABIH Y311yl KBIIIKBLI
TUAPOIU3IMEH alIblH aja eHJeyAeH TybiHmauael. [maponus kesiHae amMop(Tsl
TEeMUIIEIUTION03a  MEXAHUKAIBIK  JCCTPYKIMSAAH  albIpMAIIbUIBIFRI  KaHT
MOHOMEpJIEpiHE JCWIH BIABIPAWIbI, OHJA KPUCTAIABI KEpiepAe IeJITI0I03a
TaJIIIBIKTAPhI J1a BIABIpakbl. [ eMUIIeITI0I03aHbl allbIll TacCTaFaHHAH KEHWiH OeTiHIH
ayJlaHbl VIIFasjbl )KOHE Tepl TeCiTl KeHene i, 0y GepMEeHTAaTUBTI OHJIEYTre MYMKIHIIK
oepeni.

MuHepanibpl KOMOOHEHTTEp MEH JHUTHUHHIH Olp Oeiri CUITLIl epiTiHAIMEH
OHJICTITCH/IC > KOWBLTAJbI, OYJ JIMTHODJIEBTUKAIBIK MATEPHAIBIH KYPBUIBIMBIH
KOIICHITYFa KOMEKTECE/Il KOHE IEJUTI0JI03a MaTPUIACHIHBIH THUIPOJIU3IHE OKEJIEe/Il.
['uaponus ke3iHae KehOip LEeTI0103achl3 KOMIIOHEHTTEp Cca0aHHAH IIbIFapbLIAJIbI,
HOTIKECIHC LIEJITI0NI03a KOHIeHTparusichl 70 % neitin Oonanpl. bunai cabansl MeH
KYPIIITEH aJIbIHFAH IeJUTI0N03a YATUIePIHIH HEeT13r1 KacueTTepi Oipaeit. O memono3a
TaJIIBIFBIHIAFRl  OalIaHBICTAPABI QJICIPETY JKOHE OY3y apKbUIBI KYMBIC 1CTEH/I.
[lemmrono3a yHTaKTanFaH Ke3[e TUIPOKCHIIEPre KOJ JKETIMAUIK apTajbl, OVl
[IEJUTI0JIO3a  TANIIBIKTAPBIHBIH —~ KEHEI0IHEe oKelenl. [CiHy TammblK — IMIiHJIETI
OaillaHbICTap bl Y3y HEMeCe dJICIPETY MPOIIECIH KYIIEHTYre KOMEKTECE .

Cipke KBIIIKBUIBI MEH CYTET1 acKbIH TOTBHIFBIHBIH BIABIPAY MPOIECIHE dCepiH
aHBIKTAY YILIIH TOTHIFY-OPIaHOCOJIBEHTTI OHJIeYy MPOLECIHIH KUHETUKACHI €CeNTeN/Il.
Hepekrtep 34-cyperTe KopCceTUIreH.
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Cypet 34 — TOTBIFy-OpTaHOCOIBEHTTI OH/ICY MPOIIECIHIH KHHETHKACHIH €CETITEY

JIurHo kemipcynap MaTPHUIIACBIHBIH CYPET1 CIPKE KBIIIKbLIbI MEH CYTErl aCKbIH
TOTBIFBIHBIH ~ KOHIICHTPAIMSCHIHBIH ~ ©3Tepyl MaTepuaija JHUTHAH KYpaMbIMEH
CUTIATTAJIATBIHBIH KOpceTeAl. OHIeY/1H OacTanKbl KE3€HIHAE MEPOKCHU KOCHLIBICTaphl
JUTHAH MaKpOMOJIEKYJIaIapbIHBIH KEHIHHEH (PparMeHTaIUACHIMEH JKOHE OHBIH Cy/a
EpUTIH (PpParMEeHTTEPIHIH EpPITIHAIre AaybICYybIMEH JIMTHORJEBTUKAJIBIK KEIIEHMEH
TOJIBIFBIMEH SPEKETTECE/Il.

Yneinepoi penmeenoixk gpazanvik scomne penmeenoix ¢hyopecyenmmi manioay

ATIBIHFAaH MAaTEpHAJIBIH ~KPUCTAABLIBIFBIH  aHBIKTAy MakcaTbiHga XRD
omicTepi (peHTreHAiK Audpakius) koHe 0eTTik MopdooTusHbI Tanaay yuriH SEM
(AMHCCHSUTBIK CKaHEPJIEY DJIEKTPOH Bl MUKPOCKOIUSICH) TANAybl, (ha3aiblK KYpaM/IbI
3eprrey yuriH POA-Tannaysl (peHTTeHIIK-(Pa3aiblK TalIaybl), 2IEMEHTTIK Kypamibl
aly YIIiH PEHTTeH-(DIyOpPECHEHTTIK, TEePMUSIIBIK TYPAKTBUIBIKTHI OJIIIICY KOHE
OemnmIeKTepaiH TapanyblH cunartaybid yiriH TGA-Tanmaysl (TepMOTrpaBUMETPHUSIIBIK
TaJay) KOJIIaHbLIbIL.

XRD-marepuan kpuctanibl Hemece aMop@Thl 0oJica 1a, TUPpakIUsIbIK YIATIHI
’Kacay VIIIH KOJJAAHBUIATHIH JKbUIJAM OJICTEMEIIK TMpoleaypa. TeMeHr1 IiblH
KPUCTAIIAPIbIH KE3JACHCOK PETICH OpHAJaCKaHbIH aHBIKTAWIbI, aj >KOFaphl IIbIH
KPUCTAJIAPbIH KaXKETT1 OaFbITBIH KOPCETEI.

Pentrenpaix nudpakmus (XRD) Xpert - PRO pananalytical qudpakromerpinae,
o6enme Ttemmeparypacbinga, 40 kB sxkone 30 MA TOKTa KYMBIC ICTEHTIH MBIC
AHTUKATOIBIMEH YITUIEPAIH KYPBUIBIMBI KPUCTAIBI HEMECEe aMOP(ThI EKeHIH TEKCEPy
yurin okypriziami.  Judpakius  K-anbda kesiHe ocep eTEeTiH kKoHE 2 TeTa
oypermTapsiaa 15° men 100° apanbiFblHIa CKaHEpJIEHTeH OeiTapan KBapil IIBIHBI
YJITLIEPiH YCTAFBIIIKA TETIC OOJIIHTeH 3HEPIHsl YATUIEPIHIE KYPTi31ai.
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a — OakpUIay Kara3blHBIH YITICl; 9 — CIITIMEH oHJAeNTeH Oumail cabaHbIHAH KacalFaH Kara3
yirici; 6 — CUITIMEH OHJIENTeH Kypill cabaHbIHAH kKacaJlFaH Kara3 yarici

Cypert 35 — OpTypJi Kara3 yJIrijaepiHiH peHTIeHIIK CIEKTpiepi

35-cyperte Oakpulay Karas3IblH, CUITIMEH OHJENTreH Oumail caOaHbIHBIH,
CUITIMEH OHJIENTEH KYPIIll ca0aHBIHBIH PEHTICHIIK (ha3alIbIK Tal1aybl KOPCETIITEH.

bakpuiay Kara3slHBIH peHTIeH-(ha3albIK Talgaybl OHbIH Musuiep uHIeKci 0ap
MOHOKJIMHUKAIBIK TopAaH typaTteiabiH (100), (111), (211), ( 212) xone (-324), an
KpUCTAIABUIBIK Jopexkect 32% KypaWThiHbIH KepcerTi. CUITIMEH eHjelreH Ouaai
ca0aHbIHBIH ~pEeHTreHmiK  ¢a3zanslk Tamgaybl Mmmtep wunzaekci (100), TeH
MOHOKJIMHHUKAJBIK TOpAaH TyparbiHbiH (111), (211), (212) xone (-324), conpaii-axk
44% KpuCTAIIBUIBIK aopexkeciH kepceTeai. CIITIMEH OHJIENTeH Kypill cabaHBIHBIH
peHTrenaik (azanbiK Tanaaybl Muiep uHAeKcl 0ap MOHOKIMHUKAJIBIK TOPJIaH
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typateiabiH (100), (111), (211), (212) xone (-324) *oHEe KPUCTAIABLIBIK J9pPEKeECi
32% xepcerTi.

AJpIHFaH MaiMeTTepre coikec, Nel 3epTTeNneTiH yiri KpUCTAIbUIBIFBI JKOFaphI
MOJIMKPUCTAIIBI KYPhUTBIMIBI Outaipesni. Herisri audpakiusiasik mbiHgap 17-35° 0
altMarbIHaa OaiiKanasabl, OyJ1 OKCHATI KOCBUIBICTApFa TOH PEHTTEHIIK Judpakiusra
coikec kenei.JludpakusabK IIBIHAAPIBIH KEHEUTUIreH QopMackl KOTEepeHTTI
TG y3UsIIBIK OJTOKTApAbIH (KPUCTATUTUTTED) IIAFBIH MOJIIIIEPIH KOPCETE 1.

bunmaii cabanpiHaH >KacainFaH Kara3 yiarici mamamen 20=22° mudpakums
OYpBIIIBIHAA JKOFapbl KAPKBIHIBI AU(PAKIMSA IIBIHBIH >KOHE MmaMaMmeH 20=16°
mudpakius OypbeIIbIHAA YATIHIH aMOp(Thl OediriHAae IIamblpaHaAbl OOJaThIHBIH
kepcetTi. XRD npoduibaepi ChI3bIKTHIH €HiHIH 63repyiH kaHe 0 = 16 xone 22 ke3inae
LEJUTI0NI03a pedIIeKCTepIHIH KapKbIHIbUIBIFBIH KopceTeai. bys1 Omomaccanbl yHTaKTay
Ke3lHae (UOPMILTALMAHBIH KOFApbUIAyblHA COMKEC KPUCTANAbl €MEC ILEJUTI003a
(GpakuMACHIHBIH KypaMblH OailbITyFa OKEJNETIH YHTAKTay Ke3lHAE MOJIEKYJaapabIK
OailylaHbICTap Y3UITEH Ke3/1€ OMOMOIMMEPIIEPIIH MAKPOMOJIEKYJIATBIK KYPbUIBIMBIHBIH
e3repyl OalKasIbl.

Kypim cabGanbiHaH jkacajaraH Kara3 YJTICIHIH JUdpakius IIBIHBIHBIH YKCac
Hotmxkenepi 20=20, 22, 15,1 (110), 16,9 (110) xone 23,0 (200) 6unaii cabanbIiHAH
albIHFaH I1IEJUTI0NI03a/1a KOFAphl KBICKIMIBI ToMOTeHu3anusMeH Oekitiared. XRD
JEpeKTepiHAe CUITIMEH OHJeNreH Marepuan amopdTbl OonbIn TaObUIAABI, OYII
HIaFbUIbICY HeMmece nudpakius Oenrum Oip »xepAae OOJIMaNTBIHBIH KOpPCETEe/Il.
OpraHocoJIBEHTTI €pITIHAIMEH OHJENTeH TaJllIbIKTap >KOFapbl KapKbIHIBLIBIK
HIBIHJAPBIHIA KPHUCTAIIBUIBIKTE KOPCETENl, HOTHXKECIHAE MaTepuan Oenrui Oip
pETIEH OpHaIacaIbl.

AJBIHFaH MAJIIMETTEPre COUKEC, 3ePTTENETIH YT HOJUKPUCTAIIBI KYPbUIBIMIbI
Oinmipeni, Herisri audpakuusuIbK mbiHAap 17-35° 0 alimarbiHga Oaiikanajbl, OV
TUNTIK HEJUTI003a KYPBUIbIMBIHA TOH PEHTTCHIIK AU(PAKIUsAFa COMKEC KeJe/Il.

Jlepektep AOCTYpill IMKI3aT Ke3ACpiHEH >KoHE OIpKBUIABIK ©CIMIIKTEepeH
aJIBIHFaH 1EJUTI0JI03a MUKPOKPHUCTAIAPBIHBIH (ha3aliblK OalilaHbICHIH pacTaibl. by
HOTIDKE OMpail MeH Kypill cabaHBIHBIH IIEJUTION03a-Kara3 ©HEPKOCIOIHe Maiiaasl
LEJUTI0JI03a TAJIIBIKTAPbIH OHIIPY/IIH JIEYETTI PECYPChl €KEHIH KOPCETEI.

Op TYpal Karazlapra apHajfaH  pPeHTreHIIK-(IyopeclueHTTi  Tajay
PANalyticalEpsilon 3 ananuzaTopbiHma KYpri3uimi, OJ 3€pTTENETIH YJITIHIH
XUMUSIIBIK KYPaMBIH JKOFaphl JIOJIIKIICH JKOHE KaWTallaHAThIH TajjiayFa apHaFaH
KOHE HATpUIIeH ypaHfa JeHIHI1 »JJIEMEHTTEepJl AaHBIKTayFa »KOHE aTajlfaH
AJIEMEHTTEPIH KoHIeHTpanusicbiH ppm yiecineH 100 % neifiH keH apalibIKTa
aHbIKTayFa MYMKiHIiK Oepeni. Epsilon 3 cmexrpomerpi panalytical xommanusichr
IIBIFapFaH METaJll KepaMUKaJIbIK PEHTIeH TYTIriH 15 BT-ka nefiin, MakCHUMalIIbl TOK 3
MA >xoHe MakcuManbl kepreyi 30 kB, xyka 6epuiiuii Tepeseci, «oTKip» HoKychI 6ap,
cranmaapttel 50 BT TyTik geHreitinae maiimanel Kyat Oepeni, Oyl Ke3-KeireH
MaTepHalIbl 6TE )T )KOHE TePEH Taaayra MyMKiHik oepemi (36-cyper).
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Cypert 36 - bunaii cabanbIHaH )KacajFaH Kara3 YATICIHIH 2JIEMEHTTIK KypaMbl

36-cypeTrTe KepCeTUIreHJeH, Kara3 KypaMmbl OpraHUKajblK 3aTTap/aH
TYPATBIHABIKTaH, YATIHIH Kem memepid C (kemiptek) nen O (orTek) Kypaiasl: 34,9
woue 31,1%. Kara3 ynricidig KypambiHIa a3 Mesmepie OCepiKTiK KacueT OepeTiH
BOJITACTOHUT OonFanabikTaH, Ca — 12,8% KypailTeinbiH kepyre 6omansl. P, Na, S, Si,
Al, S 3neMeHTTep1H1H Kesj:[ecyl Kara3JblK KYPBUIBIMABIK TOOBIHIA KPHUCTAIIBIK
TOPBIHBIH TY3yiHE CENTITIH TUT13e/].
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Cypet 37 - Kypiun cabanbIHaH kacajfaH Kara3 YATICIHIH 3JEMEHTTIK KypaMbl

37-cyperTe KepceTUIreHJeH, Karaz KypaMbl OpraHMKajblK 3aTTaplaH
TYpaThIHABIKTaH, YATiHIH ken Memmepid C (kemiprek) neH O (oTTek) Kypaitasl: 31,2
xoHe 37,5%. Kara3 yariciHiH KypaMbIHIa a3 Mejliepie OepiKTiK KacHeT OepeTiH
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BOJUTACTOHUT OoJiFaHabIKTaH, Ca — 13,2% KypalTeiHbIH Kopyre Oonanbl. P, Na, S, Si,
Al, S »srmeMeHTTEepiHIH Ke3[eCyl Kara3[blK KYPBUIBIMIBIK TOOBIHIA KpPHUCTAJIbIK
TOPBIHBIH TY3YIHE CENTITiH TUTI3€/i.

Optypal Kara3z yiaruiepid (Nel - Gakputay yirici, Ne2 - Oupail caGaHbIHaH
aneiHFaH, Ne3 - Kypiml cabaHbiHAH ayblHFaH, Ne4 - KapTOH KaJJbIFbl) PEHTTEH-
(bayopecleHTTI Tanjgay CKaHepliey PeKUMIHJIE KYPri3uial. DJIEMEHTTIK TajlaayIbIH
CaHJIBIK KOPCETKIITEP1 9-KecTe1e KENTIpiJIreH.

Kecte 5 - OpTyp:ni Kara3 yariiepin peHTreH-()IyopeCcieHTT] Taiay HOTKeIepi

Yarinepaig XUMUSAIIBIK 3JIEMEHTTEP/IH Kypambl, %0
aTaybl Al | Si P S Ca C Fe K Zn O Na
. — N
Ne 1 Yari N 3 S ™ — N N
.. o . > S ~ A o ' ' - -
bakpinay ynrici S =) o — © o
Ne 2 ynri (Ounmait N~ ©
ya ( — ™ — N o) LD o 3 L ~
cabaHbIHAaH P . < ™ < S} — S NS <
< o 5| 4| c | ®
aJIBIHFaH )
Ne 3 yuri (kypimr o - -
yari (kyp o~ o~ ™ 0 N N © o o) o~
cabaHbIHAaH S| o | v < o — o < S < s
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: AN < [o0] Lo ™ N~ 0] Lo o
No 4 ynri (kapToH | o N~ I < o < o o L0
o — N N @« ' — — < < '
KaJIJ[bIFbI) o o o o — o o o o

Hotwxenep op Typiii Kantama MaTepUaIapbIHbIH XUMUSIIBIK SJIEMEHTTEPIHIH
KypaMbiH kepceTTi, NaOH enzaenren 6ugait cabanbl MaTepuablH OCpIKTITTHE JKOHE
XJIOPJBIH €H a3 Meiepine acep ereTiH Ca-HbIH €H KOl MOJIIEPIH KOHE XJIOPAbIH a3
MOJIIIEPIHE KOPCETTl, OUTKEHI 3epTTENIN OTHIPFaH OHIM JKOJOTHUSUIBIK, XJIOPJBIH a3
MeJTIIepl KapTOHHBIH KOCBUTYbIHA OaiIaHBICTHI OOJIIBI.

DneKkmpoHObl MUKPOCKONUSL APKbLIbL MAMEPUANObIH KYPbIILMbIH 3epmmey

Pactpiablk anekTpoHAbI-MUKpocKonusablK (POM) 3eprTey ylIiH TaHaanraH
ChIHAMaJIapAbIH OapJbIK yyacKeliepl YIIiH €KIHIII PEeTTIK 3JIEKTPOH bl OaKbUIay KOHE
tycipy pexumi (SEI) xonnanbuiasl. JPEG dopmatbirgarsl MUKpodOTO (aiagapbiHbIH
ataybl 0aKkpuIay (TYCIpY) PEKHUMIH JKoHE YIKeHTy i kepcerenai [291].

Keckingep/ii canbICThIpy KoHE MUKPOKYPBUIbIM B cumartay yiriH X 1000 sxone
X 3000 ynkeiTy apKbuIbl 9p CblHaMa YIIiH 2-3 MUKPO(QOTOCYpETTEp aJIbIHABIL.

Nel ynri 6axpuiay yarici

Yoari - eni 30 MKM-Te JeiiH Y3bIH TAIIIBIKTApIaH TYpPaAbl. YJIKEUTY Ke3iHe
TaJIIBIKTAPJBIH  TOPIBI-PUOPHUIUISAPIBIK KYPBUIBIMBI ~ aHBIKTAIABL. TallIbIKTapaa
MUKPOH MOJIIIIEPIHEH a3 MOJIIIEP I YCaK OOIeKTep IiH Ko Memepi Oalikananbl. 38-
cypeTTe 6aKplay Kara3bIHBIH MUKPO(OTOCYpETTEPI KOPCETUITEH.
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100pm JEOL 10/13/2023
NOR WD 11.1mm 11:22:21

Cyper 38 - bakpinay yiriciHig MUKpoQOTOCypeTi

YIIr1 TaambIKTapAbIH €Kl TYPIHEH TYPaJibl: Y3bIH IaTaCThIPBUIFAH TAIIIBIKTAP
typinaeri eni 30 MKM-Te e jkoHe KbicKa skoHe KeH (0,33 MM-re feiiH) TalbIKTap
TYpIHJE, VIITaphl «ChIHFaH» KOPIHICKE He. YJIKEUTKEH Ke3]1¢ KaJIbIHJBIFbI IIIaMaMeH
0,1 MKM OOJIaTBIH TAJIIIBIKTAPJIbIH CETMEHTTIK-OYBIHIBIK JKOHE JKYKAa KYPBUIBIMBIH
aHbIKTayFra 0omanpl. 39-cyperre Ne2 yariniH mukpodorocyperrepi kentipiares (30%
CLITIMEH OHJIeNTeH Ouaail caban).

100pm JEOL 10/13/2023
NOR WD 11.1mm 11:21:14

Cypert 39 - Ne2 kara3 ynricinig mukpodorocyperrepi (500-1000-3000 ece
YJIKEUTUIreH)
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Yari eni 50 MKM-Te neliiH Y3bIH TATIIBIKTapIaH TYPAIbI.

39-cyperre Ne3 yunriHiH MuKpodoTocyperTepi Kepcerinren (25% -cinTiMeH
OHJICNITEH KYpilll cabaHbl).

Y ri TaNbIKTapIbIH €K1 TYPIHEH TYpajbl: eHi maMaMeH 10 MkM 001aThiH Y3bIH,
IIaTaCTHIPBIIFaH KOHE KbIcKa (1 mMm-re neiiiH), keH (130 mMm-Te neiiH) TalmbIKTap
TYpIHIE, al oJapJblH YIUTapbl OIpKeNKi CBHIHBIKTap TYPIHIE KeNnTipiiren (a3
KOCIaraHaa). YJKEUTKEH Ke3/1€ Y3bIHABIFbI 1 MKM-Te JeiiH xoHe KanbIHabiFsl 0,1
MKM-T€ JIeH1H «IIaaKkTap» TYPIHAETT MUKPOXapbIKTaphl 0ap KaOaTThl KYPBUIBIM JKOHE
TaJIIIBIKTAPIBIH OTE KYKA KYPBUIBIMBI aHBIKTAJI/IBI.

Cypert 40 - Ne3 kara3 yariciniH MUKpodOTOCypeTTepl
(500-1000-3000 ece yJIKeHTIITEeH)

MukpodoTocyperrepal Tajnaay LEJUII0JIo3a TaNIIbIFIHBIH 1IIHACTT TaJIIbIK
HIOFBIPJIAPBIHBIH KYPBUIBIMBI MEH OpHANIacyblH Kepcerei. Llemmono3a TammbIKTapsl
napajuiesnb, TypajlanfaH xoHe Oip-OipiHe kaObICKaH Typae KenTipiireH. by skorapsl
TANIIBIKTBI, COHIAl-aK Oepik MaTepuaj YIUIH TOp AcCalTbIH Y3bIH TaJIIbIKTApP.Ibl
KOpCETEIi.

30H/THI CKaHEPJIEY MUKPOCKOITBIHBIH KOMETIMEH >KOFaphl KEHICTIKTIK MIETIHIET1
Kara3 YVATICIHIH OeTiHIH MOpPQOJIOTHICH 3epTTeNal. OCIMIIK TaIIIbIKTaphIHAH
»KacaJlFaH Kara3 KypbUIbIMBI 01p-01piMeH ThIFbI3 OAMIaHBICTHI KOHE OPTYPIIl XUMHUSIIBIK
OailylaHbIC KYIITepIMEH OalIaHbBICKaH.
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Solver Next aromMzablK Kyl MHKPOCKOIBI apKbUIbI (30HITHI CKaHEpJey
MUKPOCKOIIBIH ) KOJIJaHa OTBIPHIT, KaFa3 KYPhUIBIMBIH 3€pTTEY KaFa3/bIH KYPbUIBIMBIH,
Kara3JblH OCPIKTIrHE oCEp €TETIH TABIKTAp/bIH OpHAIACYbIH, COHJAl-aK ycak
OeMIIeKTePAiH KaFra3ra opajifaH MaTepHaliFa ©TKI3TIMTITIH kepceteni. Temenae 30x
ONTUKAJIBIK MacIITa0TayblHaH TYpPaThIH cabaH Kara3 KYPBUIBIMBIHBIH (DOTOCYpeTTepi
oepinren (41-cyper).

Cyper 41 - 30X onTukaiblk MaciTadTay Karas KYpbUIBIMBIHBIH (JOTOCYpETTEpl

doTocypeTTepAeH Kara3 YJricl KeyeKTi-KalWULIPIbIK MaTepuai, TalllbIKTap
apachlHIarsl MakKpO CaHpUIAyJlap ayaMeH TOJTBHIPBUIFAaHBIH Kepyre OoJaibl.
[emrono3anarel MOJIEKYJIaapallbIK ©3apa 9PEKETTECY OHbIH KYPBUIBIMBIH PETTEUTIH
dakTop OOJIBITT TAOBUIATHIH CyTET1 OalIaHbICTAphl APKBUILI JKY3€re acaThIHbI OCINT1i.
bunaii cabanbl MeH Kypill cabaHbIHAFbl CUITIMEH Ta3apTydaH KoHE OHJICYACH KelH
cyTeri OalaHBICBIHBIH TOPHI ©3repil, OTTEriMEH KAHBIKTBIPHUIAbI, OWTKEHI
EJUTI0JI03aIaFbl MAaKPOMOJIEKYJIaiap MIOFbIpJIapFa OIPIKTIPLIIN, OJIapAbIH apachiHAa
MUKpPO KeyeKkTep maiga 6omanpl. MakpoMmomeKynalapAblH MOFbIPIAphl 63 Ke3eTriHIe
dbubpwinanapra, an ¢GuOpwUIaIapAblH IOFBIPJIAPEl DJIEMEHTAp TalIIbIKTapFa
KOCBLIQ/IbI.

berrtik penbedTi 3epTTEeyMEeH KaTap, OCTTIH MEXaHUKAIBIK KaCHUETTEpIH
oomxkayra Oomnaapl. Kara3apiH OEpIKTIK KacHETTepi, €H alJbIMEH, OacTamKbl
MaTepUalIJIbIH KaCUETTEPIMEH aHBbIKTaJabl, O13/11H >KaFrnaiaa Oumgai cabaHbl, Kypill
cabaHbl sxoHe KapToH. Karaznarel TanmbIKTap 0ip-OipiMEH ThIFbI3 OalIaHBICTHI XKOHE
XUMUSUTBIK OaillaHbIC KyIITepiMeH OailylaHbICKAHJBIKTaH, cabaH Ja KaTThUIBIKIICH
cUNaTTaNa/bl, KapTOH KYpaMbIHIAa Kara3 TaJIIbIKTapbl OEpIKTIrT MEH WKEeMJILUTIT1
JKOFapbUIanbl.

Cinrimi enzueynen (CO) kanblHABIFBI mIamMamMeH 5S-TeH 10 MkMm-Te AeHiH
CaJBICTBIPMAJIBI TYPJ€ Y3BIH JKOHE TY3y TalIIbIKTap anbiHaabl. COHBIMEH KaTtap,
KalbIHAbIFB 50-1eH 100 MKM-Te AeiliHri kerOip yJikeH aitMakTap kepineal. Onapabiy
OeTi HeT131HEH TeTic, TAIIIBIKTap OOWbIHAA KeHO1p oMbIKTap 0ap, OyJ1 KenTipy acepiHe
OailtanbIcThl 60s1ybl MyMKiH. JKenatunaeynen (JK) anbiHFaH HeNI0103a ©T€ TYPAKTHI
eMec IIIHNe M€ >KOHE KypamblHAa Oupail cabaHbBIHBIH OacTankbl caOarbIHBIH
KeJIeMiHJIeH OeMiKTep, COHal-aK KaJbIH/BIFbI IIaMaMeH 5 MKM TanubikTap 6ap. CO
TaJIBIKTAPbIHAH albIPMAIBUTBIFBI, TAMIIBIKTAPABIH YIIITAphl TO3FaHIail KOPIHE/I].
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CO-MeH canbICThIpFaHAa KEeJTATUHJIEITeH LEeJUII0JI03a O1pTEeKT], OTKEHI OHbIH YJIKEH
OeiKkTepi KOK. TaaIIbIKTBIH O€Tl TOpeKi KoHe KaObIpIIaKThl. ByJ1 KOJI )KeTIMAUTIKTIH
JKOFapblIayblHa OalaaHbICTBl (DEPMEHTATUBTI THAPOJW3 YIIH Maigansl OOJybl
MYMKiH.

UK-cnexmpockonus adicimen 3epmmey

HNK-cnekTpockonusi 9oJici apKbpUIBI KYpIII KoHE Oujgali cabaHbl CHSAKTHI
arallTeKTI eMeC IIMKI3aTTaH ajJblHFaH LEJUTI0JI03a TaNIIbIKTAPhIHBIH KYPBUIBIMIBIK
epekmenikTepi 3eprrenni. UK-Ddypbe-ciekTpockonus ofiCIMEH albIHFaH YITUIep/Il
LEJUTI0JIO3aHbIH (DYHKIIMOHAJABIK TONTAPhIHA aHBIKTAyFa, COHBIMEH KaTap LEJITI003a
TaJIIIBIKTAPBIHBIH KYPBUIBIMJIBIK €peKIIeNiKTepiH 3eprreyre Oosanbl [292]. Keneci
MaTepuaIIapAblH (U3NKa-XUMUSIIBIK TapaMeTpiiepl 3epTTeN/i: 3€pTTeNin OThIpFaH
cabaHHaH jKacaJIFaH Kara3 yJrici (a); cTaHaapTThl Karas (0) (42-cyper).
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Cypert 42 - UK-®ypbe Oumait cabaHbIHBIH KaFa3 YATUIEpPIHIH CIIEKTpIIepi
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KypbuibiMbiHIa 11ei1r05103a | ¢y OGalyaHbICBIHBIH YIII TYPIiH KYy3€re achIipyfa
oonazabl (2 monekynainrinik-02-N...06, O3-H...05) xone 0ip moinekynaapanbik-O6-
H...03), omap 3430, 3350, 3275 cm-ne xanacyra coiikec Kenesi.

bunait Mmen Kypiin caGaHBIHBIH [EJUTIOI03aChIHBIH (DYHKIIMOHAJIBI TONITAPBIHBIH
criextpi Gipmeit, 3431 cml-ne Typnenmiprim memHEl O0ap, o1 OH BameHTTiK
COKKBLIapbhIHA >KaTajbl, an 2989 cm? xone 2817 em? C-H ACUMMETPHUSIIBIK KOHE
CHMMETPHSIIEI TONTACTBIPY/IBIH COKKBLUIAPBIMEH OainanbicThl, 1123 cM! BameHTTiK
YKOHE MUITIII COKKBLIAp IeuTo103a cakuHackiHbIH C-O xoHe 904 cmt C-O-C coiikec
kenemi. AjncopOuysnanral bUFaAbH 6onysiH 3075-ten 3783 cml-re nmeifinri keH
cokkbuIap Kepcetemi. 1123 cm! ke3inzmeri TanmbIKTapAarsl KYIITI CUTHAT CIHipiireH
Cy MOJIEKYJIaJIapbIHBIH TEJUTI0N03a TAIBIKTAphIMEH OalIaHBICKAaHBIH KepceTemi. -C-
O-H T1o6bIMeH GaiinanbicThl cOKKbUIap 1060 cM! COKKBI OpiCiHAE MAKCUMYyMFa He.
Crnextpaepaeri 1620 cm?' mBIHZAapel TeMULEUTIONO3aJaFbl AllETaT TONTapPbIHBIH
NbJICTUATI KOHE KETOH TONTApblH Kepcerenl. JIMrHMHre TOH XOII HICTI
KYPBUIBIMIAPBIH aybITKYBl 1445-1450 cM™ aliMakTarsl mIIHAApABIH ce0edi GOIysI
MYMKIH.

AJBIHFaH LEJUTI0NI03aHbIH IR CIeKTpl meoo3ara ToH OapJiblK ITBIHIAPIBIH
OOJTybIH KOPCETTI.

3.2 Kara3 yarijiepiniH sKCIUIyaTauMsiJIbIK KacueTTepPiH 3epTrey

Kara3 yirinepiHiyg SKcIUTyaTallUsUIbIK KACHETTEpIH 3€pTTey OChl  Karas
YJATUIEpIHEH KalTama jkacall HaKThl OHIMJI TackiMajjay, CakKTay >KOHE OTKIZY
mpolecTep Ke3iHJe Kalail KepceTeHAIriHe Kenul Oepeai. OKOJOTHSUIBIK Ta3a
KarnTaMaHbl KOJIJIJaHy YIIIiH aJbIHFaH LEJIJTI0JIO3aHbIH KaCUETTEPIH FaHa eMec, COH/Iak-
aK Karrtama Kara3bIHbIH MEXaHUKAJIBIK KACUETTEPIiH 3epTTey KaXKeT.

Y3iny y3vinovizvin colnay

Kara3 kyto xa0apIFbIHIA TalbIHAAIFAH KaFra3 )KbIPTY MAIIMHACHIH/A CHIHAJIBI.
Kara3napiH OEpIKTITiH eiIey, oACTTe, CalbICTBIpMabl TYpAE KbICKa Mep3iMii
KYKTEMeJIepre KaTaibl, COHIBIKTaH OYJI MPOIIECT] CTATUCTUKAIIBIK OCPIKTIK TEOPHSICHI
TYPFBICBIHAH KapacThIpyFa >KOHE Kara3[bplH OEpIKTIK IIEriH TYpakThl IIama Jem
caHayra Oonazabl. Kara3z »KOJIaFrbIHBIH >KbIPTBUTYbl OFaH KOJJAHBUIATBIH CO3bLLY
kywrepinig F ocepinen Oonaapl. JKonmakThlH OOWJIBIK OCiHE KaTBICTBI OpTYpJIi
OypsIITapaa OpHAJIACKaH Kara3 IMaparblHbIH Op TaJIIbIFbIHA KOJAAHBIIATBIH KYIII
KOJIIaHbUIa bl BipiHII Ke3eH e, TINTI Kara3IblH KopiHETIH Oy3bUTybIHA ACHIH, CO3bLTY
oCepiHEeH TaJIIBIKTAp apachblHAArbl OalmaHbicTap y3uUledl. Opl Kapaid, €H aJici3
TaJIIBIKTap *apblia O0actaiiipl. COHbIMEH KaTap ©TKIp KapbIKTap Ty3uie OacTailipl,
COJlaH KeWiH KepHeyJep Al KaiTa 06y apKblJIbl MaruCTPaIbIbIK JKaphIKKA aifHaIa/Ibl.
Hormxecinae Oy xkepae Karas >KOarbl KbIpThbutaibl. COHIBIKTAH 9JICI3 TaJIIBIKTAP
Karas/bl JKBIPTY MPOIECIHIH KO3IBIPFBINIBI OOJBIN TAaOBLUIAALI KOHE OHBIH Y3LIYyiH
TI130€KT1 peakIus Typi peTiHe KapacThIpyFa 00yaasl. 43-CypeTTe Y3UIyTre ChiHAJIaThIH
Kara3 yJAruiepi KepceTuireH
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Cyper 43 - Y3uIyre chlHaJNAThIH KaFa3 yJIruiepi

Y3iny (KBIPTHULY) Y3BIHJIBIFBI - TYPAKTHI €HI 0ap Karas >KOJIaFbIHBIH 00JKaM/IbI
IIEKTI JKOHE 63 CaIMaFrbIMEH JKbIPTHUIATHIH KaFa3 KOJaFbIHBIH Y3bIHBIFBL.
Kara3apiH JKBIPTBUTY Y3BIHABIFBIMEH Oipre Karas3ablH y3apybl Ja KepceTulel.
By kara3 yriciHiH Y3bIHIBIFBIHBIH KBIPTHIIFaHFa JEHIHT1 TaiibI30€H e3repyi. ¥3apTy
KaFa3JbIH CePIIMAUIITIH cCUNaTTaiIpl. BepiKTiK MmIeTiHe CO3bUTY OHIMI Y31IY KYMBICHI
nen atanansl. JKbIpTHUTFAH aliaH HEFYpJBIM Kell Ooiica, Oacma MallnHACHIHIAFHI
KaFa3JbIH OTKI3TIIITIT1 COFYPIBIM 5KaKChl O0TaIbI.
44-cypeTTe KyHMaHBIH Y311y Y3bIHIBIFbI KOPCETUITEH.
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Cyper 44 - Y31y KyiiMa Y3bIHJIBIFbI, Tapak 1
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o — No2 cinTiMeH eHzienTeH OMaail cabaHbIHAH KacaJFaH Kara3 yarici; 0 — Ne3 KbIIKbUIMEH
OH/JIENITeH KYpilll cabaHbIHAH kacalFaH Kara3 yirici; B — Ned ciiaTiMeH eHJIeNreH Kypill cabaHbIHAH
’KacaJiFaH Kara3s yJIricl

Cyper 44, mapax 2

CepmiMainik MoAy sxykTeme / qedopmariust KaTbIHACTAPBIHBIH ChI3BIKTHIK
OemiriMmeH aHbIKTaIABI (8):

Cepnimainik moaymi = (F/wd)/(A1) (8)
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myHna F = konmgansurran kym (H);
W = eHi (MM);
d = tepenairi (MmM);
A = uiny;
| = apabIKTBIH Y3BIHIBIFbI

Niny ke3ineri OyibIM MaTepuasbIHbIH KacueTTepi OakpliaHaThiH opTaja (20°C
YKOHE CaJIBICTBHIPMAIIbI BUTFAIIBUIBIK 65 %) 5 kH sxykteme maruuri 6ap 3 HykTemi
KYKTeMeE Ke31HJe TeKCceplai. YITiHIH eJIIeMl KaJbIHIbIFb OolbiHIa 80 MM-JIeH 25
MM-T€ JIeHiH, al CbIHAK apajbIFbIHBIH Y3bIHABIFEL 50 MM Oouael. Uiy y3inyre emec,
OepireH aybITKYMEH OpBIHIANIBI, OWTKEHI cabaH HEri3iHIeri Marepuan ChIHAK
KE31H/I¢ aHBIKTAJIAThIH Y311y HYKTECiH OepMereHi OaliKanabl. bacTankbl ChIHAKTap OCHI
aybITKY HYKTECIH aHbIKTay YIIIH U1y KHUCBIFBIHBIH ChI3BIKTBIK OOJIITIH aKThIK LIET1HE
JIEH1H aHBIKTay YIIiH Kypri3uial. [IlaFeH angpiH ana )KyKTeMeIeH KeiiH MaKCUMall bl
5 MM aybITKY ajibIHFaHFa JIeiH O1pKeKI )KYKTeME KbUTIaM/IbIFbl KOJIAHBLIIbI.

25% xaiiTamaMa TaJIIBIKTBl MaKyJaTypachl O0ap Oujai »oHe Kypiml cabaHbl
TaJIIBIKTAPBIHBIH OEpIKTIrT OHBIH PEareHTTI-CUITLII OHJCYIH MaijaiaHy eceOlHeH
BUTFAJIFa TO3IM/II MaKyJIaTypaHbl )KeIETACTIN epiTy Ke31H/1€ alblHFaH, Y3aFrblpaK CUITLI
OHJICYy KE31HJI€ aJIbIHFaH KaillTallaMa TalIIbIKTapAblH THICTI OepiKTirineH 6% »KOFapsl
€KEH1 aHBIKTAIbI.

byn HoTmwkenep KBIMIKBULABI OHICYACH XOHE CUITIICH TyBIHIAAFaH KaiTa
TYH/BIPY IPOLECIHEH KEWiH BOJUIACTOHUT OOJIILEKTEpIHIH OETiHAE 00C )KOHE KEeYEKTI
»KaObIH Taiia 00JIybIMEH TYCIHIIPIIEl XKoHE Kara3 TallIbIKTAPbIHBIH TOJITHIPFBIIIbI
MEH Kafa3 TaJIbIFbl apachblHAAFbl OalIaHBICTBIH OEpIKTITH apTThIPAThIH THIMII
bU3MKaIBIK KOCBUIBICTAP TY3yre MYMKIiHAIK Oepeni. bemmekrepi Teric Oeti Oap
BOJJIACTOHUTTIH OacTamkpl YITICIHEH aibIpMainbuibirbl, Na,SiO3 MHIYKIUSIaHFaH
KaiTa TYHIBIPY YJTICIHIH OOJIIIEKTEepl MEH TAIIBIKTAP apachlHAaFbl OalIaHbIC KYIII
YKOFaphl OOJ/IbI, HOTHMIKECIHJIE MEXaHUKAIBIK OEpIKTIr >KOFapbl Kara3 MapakTaphbl
naiija 00 IbI.

Tonreipreim  petinge Na,SiO; HHIyKIUAIaHFAH VATIACH TYpaThIH Karas
MapakTapbIHBIH CO3BLTYy XOHE Y3UTy KepceTKimTepi coiikecinme 4,9 xone 2,7%
»orapbl 005161, Oys1 Na,SiOz eHaeyai KojiaHFaHHAH KEHiH Karas3 mapaKTapbIHbIH
K6JIEM1 MEH TOJTBIPFBILI OOJIIIEKTEPI MEH Kara3 TAJIIIBIKTApbl apachlHIaFbl OailiaHbIC
Oip yakbITTa apTKaHbIH KOPCETEI.

Co3zviny bepikmizii aHbIKmay

KaraznpiH MexaHUKaIbIK KaCUETTEP1 OHBIH OEPIKTIr MEH UKEMITITIHIH HEeT13r1
aeMeHT1 OoJsibil  TaObUIATBIH CO3bUTY eieyiMeH cunartaniasl. CycreHsusiga
BOJUIACTOHUTTI KOJIJaHY BOJUIACTOHUT OOJIIEKTEPIHIH apKachblHAa MaTepUaIbIH
JKAITBl KATAIOBIHA BIKMAJT €TEl »XOHE KOCBIMINA TaNIIbIKApaIbIK OalIaHbICTap
TY3UIeI.

¥3apTy KbUIAaMIBIFRI 5 MM/MUH OpHATBHULIBL. KpickpimTapaan 10 MM mmierinae
XKapbUIFaH OapliblK  YATUIEpJl Koca aliFaHjAa, KapbIKIIAKThIH OpHajacyblHa
OalIaHBICTBI KEPHEYI1H MaKCUMaJIAbl MOH1 anbiHaAbl. OpTalia ceHiMal HoTrxenep 0-
ned 15 mMm-re nenis.
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KaraznpiH co3bl1y OEpiKTIriH Tanjgay HoTwkenepi (Kockimina ') 45-cyperrte
KOPCETUIreH: CTaHAapTTHI Kara3 (a); BOJUIACTOHUTI Oap cabaH koHE KapToH Karas (0).
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Cyper 45 - YarinepaiH co3buty OepiKTiri
BonnacToHUT KOCBUIFaH Kara3 KYpPbUIBIMHBIH 0OacTamkbl KaTThUIBIFBIHBIH
KOFapbUIAybIMEH XoHE Oasy cepmiMal aedopmanus aiMarblHIa >KOHE alblH-alia

Oy3buTy aiiMaFbIH/Ia KaTThUIBIKTHIH JKOFapbhlIaybIMEH cunartaiaabl. CTaHIapTThI YTl
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periHne anbiaFaH kKara3z 16,11+£0,51 MIla OepikTik mieri mMoHaepiH kepcerti. 2%
BOJUTaCTOHUTI Oap Kara3z 16,67+0,83 MIla OepikTiK IIETIHIH COJ KOFapbl MOHJEPIH
kepceTTi. Ochunaiiina, BOJJIACTOHUT MEeH KpaxMall Kara3AblH >KOFaphbl CO3bLTY KYIIH
KaXXET €TETiH OEepIKTIK LIETiH apTThipyFa bIKman eTTi. Llemmono3a mMeH kpaxman
apachIHIAFhl MOJICKYyJIaapaiblK CYTEKTIK OalIaHBICTApABIH TY31Tyl BOJJIACTOHUTTIH
IIEJUTIOJIO3a TANIIBIKTAPhl apachIHIAFhl KATTHUIBIKTH KaJBIITACTHIPHIT, KaFa3blH
MEXaHUKAJIBIK KACHETTEPIH KaKcapTyFa KaOuIeTTi Aen 0opKayFa 00Jasbl.

Maccara kpaxmai KOCy Kara3blH IIaHIbUIBIFBIH TOMEHJIETII, TOITHIPFBIIITHIH
CaKTaJTybIH JKOHE Kara3JbIH OCpiKTiriH apTThIpabl. Kpaxman cyaa KeI3ABIPIIFaH Ke371e
KeTaTUHU3aMsIIaHaael (okenatuHaey). Kaprom kpaxMamiblHBIH >KETaTHHU3AMUASICHI
60-65°C Temmepatypana Oacranasl. Kpaxman moHaepi Kpaxmall CyCIEH3HSICHIH Y3aK
yakbIT KbI3JIBIPFaH/Ia KaTThl iCiHIM, Mediepl 30 ece HemMece OJjaH Jla KON YJIFaublIl,
XKapTbUiail KapbUiblll KeTTi. Ochuraiilia, Kpaxmaja @acTacel maiiga O0oaabl, ol
KOMITO3HUIIMSIIa  OaiTaHBICTRIPYIIBI  PETiHAE  NalAgalaHbuIIbl.  MOJEKYJIabIK
acCoIIMAaIMs ChI3BIKTBHIK MOJIEKYyJaJIap apachlHJa CyTeri OaiJIaHbIChIH KAJIBITITACTBIPY
YIIiH maiga Ooiybl MYMKiH, ce0ebi macTajarbl Kpaxmail MoJIeKyJlaidapblHia 0oc
THIPOKCUIT TONTapbl 0ap, HOTHXKECIH/E MacTaHbl CAIKBIHIATY KOHE CaKTay Ke3iHje
TyHOa maiga Oonanel. Kapronran jxoHe 0Oacka TYMHEK JaKbUIAapblHAH allbIHFaH
Kpaxmal KEJTATUHU3AIUSHBIH TOMEH TeMIlepaTypachiHa, aMUJI03aHbIH
MOJIMMEPJICHYIHIH JKOFapbl JOPEXKECIHe, MOJIIp EpITIHAUIep TYy3y YIIIH >KOFapbl
EpIriILTITIHE JKOHE TaNIIbIKTapAa YCTayIblH JakKcapyblHa OaillaHbICThI Karas
LEJUTI0NI03aChIH/Ia OalIaHBICTRIPFBIII PETIHIE KOJIaibI [293].

Karaz bl co3y ke3iHze OCpIKTITiH OIIIeH OThIPHIN, OHbIH KACUETTEPIHIH CO3bLTY
OCMiHIHIH TOJNBIK JUHAMHUKACHIH ajAblK. MeXaHHUKaNbIK ChIHAY KE31HJI€ KYII CATyAbIH
apKachlHAAa CO3BUIYJaH ajJblHFAaH MONIMETTEpJli capanam Kara3dblH calachlHa dcep
eTeTiH xaitrap [lapeTo auarpammacsiH Kypy apKbuibl 46-CypeTTe KOpCETiITeH.
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Cypet 46 - MexaHuKajbIK ChIHAY Ke31HJIe KaFa3/IblH calachblHa ocep €TETiH JKauTTap
6oipiama [lapero nuarpammacst
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Karaznpiy OepikTiriHe €H Herisri ocep €TeTIH TalIIbIKTapAblH Y3bIHABIKTAPHI,
OpHMHE OJI YCAaKTay XbUIJAaMIbIFbI MEH YaKbITbIHA TiKeJIeH OalnaHbICTbl, COHBIMEH
KaTap Kara3 MaccachlHbIH Kypambl Ja ocep erell. COHBIMEH Kartap, Karas3/blH
OEpIKTIriHe ocep €TeTIH Heri3ri (akropiiap TallIbIKTapIbIH OacTamKbl OEpiKTiri,
UKEMJIUIITT KOHE eJIeMJepl, TAIBIKTapAblH Oip-OipiMEeH KaHACHII, OEpiK Ti30€K
Ty3yl. Ocbl opOip ochl (akTopiap UEIUIIOJIO3aHbl OHJEY Y3aKThIFBIMEH, OHJCY
KBITITKBUTBIHBIH, KYPaMBIMEH, OHJIEY TEeMIIepaTypachiIMEH, VHTaKTay, KYIO, TPECTey,
KETTIPY JKOHE T.0. TEXHOJIOTUSIIBIK PEKUMMEH aHBIKTAJIalbl KoHE OEpIKTIriHe acep
ereni. Kepuey/nedopmaimsi KUCHIFBIHBIH €3repyl MaTepral Koca OepuireH KyliTepre
Kajmai >kayan OepreHiH kepceremi. Oprama KepHEY KOJACHEH KhMa ayIaHblHa
KaTBICTHI Koca OepiiareH Kymike KaTeicThl. COHBIMEH Katap, Aedopmarius mMarepuai
V3BIHBIFBIHBIH 0ACTAMKbI Y3BIHBIFIHA KATBICTHI ©3TePYiH €CKEPIK.

Canovik kopcemxiwmepee Kagas yacinepin sepmme)y

OHIpUIreH 3epTXaHaNbIK YIATUIEp a’pOAUCIIEPCTI OpTajarbl OeIIeKTepiH
MacCaJbIK KOHIICHTPALUSICHIH, CYCIIEH3US a3p030JIbJICPIHIH AUCTIEPCTI TapaMeTpIiepiH
JKOHE YHTAK MaTepHaJIJapblH OJIIIey apKbUIbl 3epTTeiai. by omic coHbIMEH Kartap
aJIbIHFaH MaTepualbl ayaHbl Ta3apTy YIIIH CY3T1 pETiHAE Maiiianany Ke3iHae MyMKiH
OOJaTBIH TUIMJIUTIKTI aHBIKTayFa MYMKIHIIK Oepi.

Ayajnarpl MUKPO JKOHE HaHOOOIIIEKTePAIH CaHbI 9P TYPJIi KypaM/iarkl KaFa3aaH
OTKEHIe JICHIH J>KOHE OJaH KeWiH ayaJarbl OpPTYpJl MeJIIepAeri OemeKTepAiH
CaHBIMEH aHBIKTaNIa Ibl, cabaH HET131HJEer1 Kara3AblH OTKI3y KaO1JIEeTIH aHbIKTAy YIIIH
naianaHbUIbl: (KK TYC) 3epTTey MakcaTblHA ColiKkec cabaHHAH jKacalifaH Karas,
(KBI3FBLIT TYC) CTAaHAAPTTHI Kara3 (47-cyper).
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0,015-0,3 0,3-0.5 0,5-0,8

Benmextepain Memepi (MKM)

Cyper 47 — Ayanarsl momepi 0,015 — 0,3 mxm, 0,3 — 0,5 mxMm xkoue 0,5-0,8 MkM
ycak OeJIIeKTepiH CaH IbIK KOPCETKIIITEpiHe KaFra3 YIATUIEPiH 3epTTey HOTHXKEIEepi

OKCHepUMEHTTEePIIH  HOTIDKENepl JKacaliFaH Kara3 YJTUIEpiH  QpTypdil
MakcaTTap/a, COHbIH 1I1HJI€ a3bIK-TYJIK CY3rijiepi MEH KanTaMa MaTepuaiJiapbl YIIiH
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naijananyra OoJyilaTbIHBIH KepceTTi. Kara3apl KonjgaHap aijablHOa —ayajarbl
OemmiexTepaid koHueHTpamuacsl (#/cm®) 0,015-0,3 mxm 2435,587 (w/cm®), emmemi
0,3-ten 0,5 mxm-re geitin - 9,1 (H/cm®) xome 0,5-ten 0,8 MkM-re jeifin —
0,983333 (H/cm®) Gomnapl. Jalisiaganran Kara3 kKabarei auamerpi 0,015-0,3 Mxm —
78,85485 (H/cm®) Gemmekrepre, muamerpi 0,3-05 mxm — 0,0465 (H/cm®)
Gemmrextepre, an auamerpi 0,5-0,8 MM — 0,0465 (H/cm®) Genmiexrepre apHanra
KYPBUIFbIFA CHTI3TCHHEH KEHiH IIBIFYJarbl KOHIIEHTpAIMs OOJBIT  TaOBLIAIbI.
ConbiMen, auametpi 0,015-0,3 Mxm OemmiexTepnl Kapay Ke3iHIAE ayaHbl Ta3apTy
TaiMaiiri 96,76%, muametpi 0,3-0,5 mxm Oemmextep yuria — 99,19%, nuamerpi 0,5-
0,8 MmxMm Gemnmextep yuriH — 99,98% kypazabl. 3epTTey HOTHXKENEpIHE colKec, 3-Yari
MHUKPO JKOHE HaHOOOJIIEKTEP/IIH €H KOFapbl OTKI3rimTIriHe ue 0oapl. Kpaxmanabl
OalJIaHBICTBIPFBIIIT MaHBI3/IBI PO aTKAPJbl, OJ TAJIIBIKTAp apachIHAAFbl aAre3us
KYIITEPIH JKaKcapTy JKOHE Kara3 OHIMJIEPIHIH KEH aCCOPTUMEHTIH OHIIpYy/I€ Kara3blH
OEpIKTITiH apTTHIPY YIIIH KOJAaHbUIaabl. Kara3 OeH KapTOH eHIIPICIHAC aJFaIliKbl
JKOHE €H KON KOJIJAaHBUIATHIH KOCAJIKbl 3aTTapAblH Oipl - Kpaxmain. Maccagarsl
Kpaxmaj Kara3 IIaHbIH a3alTajibl *KOHE TOJTBHIPFBIITHIH CAKTATYBbIH KaKCAPTabl.
CoHbIMEH KaTap, Kara3/JbIH *almbl OepIKTIr: apTThl. Kara3z KaTThIpak >KoHE ceprmimai
0oJ1aIbI.

byn KypeuUlbIM ajgam  JeHCayNbIFbIHA CIIKAHAAW Kayil TOHIIPMEWTIH,
aTMOoC(epaHbl )KoHE KOpIIaFaH OpTaHbI JJaCTAMANTBIH eJjieMaepl 6ap OemeKTepaid
KOHIICHTpaIUsChIHA coiikec kenemi. HoTwkenep MyHnmail Kara3 eHIMJEPIH ayaJarbl
HAHO J>KOHE MHUKPO JHCIEpPCTI OOJIIeKTepAl YCTay VIIiH, COHJal-akK a3bIK-TYJIK
KarTama YIIiH CY3Ti peTiHe nainananyra 00JaThIHBIH pacTaiIbl.

3epTTeyNepAcH  TANIIBIKTApIbIH JKaKChl TENTU3ANMICBIHA — OaTaHBICTHI
KaFa3/blH KOAryJSIUSUIBIK KYPBUIBIMBI CYJIbl OpTafa TY3UIETIHAIT, OYJI KYpbLIbIM
agaMaapra Kayinl TOHIIPMEUTIH OeJeKTep/liH KOHIEHTpAILUsIChIHA  COMKeC
KEJICTIHAIT1 )KOHEe MYHJal Karas/bl TaMaK OHIMJIEpIH KanTama YIIiH, COHIal-aK Cy3y
YIIIH 3€pTXaHajlblK >KOHE MEIUIMHAIBIK MaKcaTTa KOJIIaHyFa OOJIAThIHBIFBI
KepiHei. by Kara3aplH KypblIbIMbIHA OAMIaHBICTHI.

Tepmusnvlk b10bIpaAyObl 3epmmey

[emnrono3aHblH TEPMUSUIBIK KaCUETTEPIH 197 aHBIKTAy LEJUTI0JI03a Karas3blH
Kary MEXaHH3MIH 3epTTey/ie epekiie Manbisra ue. TGA Kara3 yaTiCiHIH bIABIPAYbIH,
COHJIali-aK Kara3 VJTICIHIH TEePMUSIIBIK TYPAKTHUIBIFBIH aHBIKTayFa KOMEKTeCe/I.
OxcnepumenT xkyprizy ymidH TA INSTRUMENT Q-50 TGA TtepMusibik
anamu3atopel 0 °C-tan 600 °C-ka nediinri temmneparypana ypiemeni azot (N2)
aTMocdepachina Koaaanbuasl. Jlepexkrepai tanaay yiria TA universal analysis 2000
OarmapiaMaliblK JKacaKTaMachl KOJIAAHBUIABL. A30T Ta3bl Ypiey Ta3bl pPETIHAC
nai1aaHbUIIbI 5KOHE 30T aFbIHBIHBIH KbLIAAMIBIFBI 50 MJI/MUH peTiHIe OaKblIaHIbI.
Kara3 yarinepiniyg cammak koranty aHbikramackl TGA Q50 V20.13 Build 39
KYpaJbIHBIH KOMEriMeH OarajaHfbl. by oic KOMIO3UIUSIIBIK TalJjayFa apHaJIFaH
ASTM E1131-08 cranmapTThl ChIHAK SJIICIHE COWKEC OPBIHAMIbI, OHBIH 1II1H]IE YIIIa
3aTTapblH, OpTallla VIIMa 3aTTapIblH, dKAHFBIII 3aTTAPbIH KOHE KOCHUIBICTAPIAFbI
KYJIJIIH MOJIIIepiH aHbIKTayFa apHaJFaH TEPMOrpaBUMETpHs Oap.
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Yarinep perinae naimananpuiabl: Yiri (1) — KapToH MEH BOJUIACTOHHUTI Oap
cabaH Kara3, yari (2) - cTaHZapTTHI Karas.

bapnblk yImn yiAriHiH BLABIpAY JOPEXKECIH aHBIKTAy YIIIH SKCIEPUMEHTTEP
KYpri3inai. BonjmacTOHUTCI3 ’KOHE BOJUIACTOHUT KOCBUIFAaH cabaHHaH jKacajFaH
Kara3abiH TI'A TangayslHBIH HOTHXKENEepl 48-CypeTTe, ChIHAK XaTTamMachl KochiMia I
KOPCETLITEH.

Bbyn rpadukTep opTypai YATUIEPIIH Aerpaaanus KUChIFbIH kopeeTeai. [lamamen
200°C Temmepatypaga OapiblK Karaz Oy3buta Oacrtaiimael. 400°C kesinme 1-yiriHiH
KasiraH Maccacel 20,99%, 2-yariniH KanraH Maccackl 18,78%, an 3-yariHiH Maccachl
14,85% xypariapl. byn 1-ynrinig 3-yarire KaparaHjia BICTBIKKA TO3IMJII CKEHIH
kepceryre kemekteceai. 500°C kesinme 1-ynri tarsl 15 maitei3ael, an 3-yiuri 14
MaNbI3/IbI )KOFAIITTHI.

TG KuchIKTaphl TEMIEpaTypaHbiH (YHKIUICH PETIH/IC )KaHy KE31H]1€ MACCaHbIH
KOFalmyblH Ounmipeni. bapnbik kara3 yiariigepi ymiH TGA maccachIHBIH JKOFAIIybI iC
Ky3iHae Oipaeil. bakpuiay ynricin any ke3inae 1-kezeHi (mamamen 40-tan 120°C-ka
Nef1H) Kara3 YJTICIHEH bUIFajd alyMeH OainaHbIcThl. byl ke3eHae MaccaHbIH a3
xoramysl mamameHn 10-15% xypaiiasl. || ke3eH LemTIon0o3aHbIH HETI3T1 BIABIpAY
peakiusachiHa OalIaHBICTBI MACCaHBIH >KOFAIYbIHBIH HEri3ri aWMarbl  OOJIbIMN
tabbutaner, o 83,50 %-ma maccaHeIlH eH Kem JKoramybiMeH xoHe 303,93°C
TeMITepaTypaja oTKip NMILIHHBIH TeMIIEpaTypachIMCH CHMATTalaasl. MaccaHblH KYpT
YKOFaJTy CaThIChl KOPCETUITeH OacTanKbl TEPMUSUIBIK JErpajaiusi MpoIeci oJapablH
TOTBIFY KOMIIOHEHTTEpIMEH O1pre MOJICKYJIaIbIK CajIMaFbl TOMEH YIITa 3aTTap IbIH KOl
MetepiH mbiFapyMeH Karap xypzai. Keiinnen 380-510°C temmepaTypa apaibIFbl
5126% wmaccanbiy xoramybiMeH Oipre |l kesemmi Oummipmai. KaTThl KalabIKTHIH
Maccacel 17,72% nen aHbIKTaIabL.

Comment: 5.5 mg Instrument: TGA'Q50 V20.13 Build 39
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Comment: 7.2 mg
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Cyper 48 - Kara3 ynrinepia TGA cbiHay HOTHKEEPi

Tepmusuiblk  TpaBuMeTpustiblK  Taiamay (TGA) KOJIaHBUIABI  TEPMHUSIIBIK
pibIpayasl - anbikray yiiiH, NETZSCH STA 449F3 TtepMorpaBUMETpPUSIIBIK
XKaOJBIFBIH  KOJIAHBUIABL.  Tammay — TeMiepaTypachblHbIH — JUANa3oHbl  a30T
atMocdepacbiaaa (10 Ma/MUH) KbI3ABIPY KbUTIaMIBIFEI apKbeuTbl 10°C/Mun 25-900°C
ue O60JIbl.

MarepuanplH opTamia CaJiMaFblH JKOFAITYABl Taljay YIIiH KOJIIaHBUIATHIH
TGA canmak meH TemmepaTypa (YHKIHUICHI PETIHAE JKas3bLIaabl. 3aT TYTaHYIbIH
COHFBI CaTBICHIH/IA KbI3FaH Ke3/1e, TeMIICPaTyPaHbIH )KOFapbUIAYBIMEH 3aTTHIH CaJIMAFbI
azasypl. Opi Kapai 2 yiari 3eprrenai (49-cyper).

Temnepartypa, °C
TepMHSIBIK TPaBHMeTpPHS, %
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Temmnepatypa, °C
TepMHSAIBIK TPAaBHMETPHA, % DSC ApuVimg)
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a— Ne 1 yori (cintiMeH eHzenreH ounaii cabanbl); @ — No 2 yari (CUITIMEH OHJIENTeH KYpill
cabaHbl)

Cyper 49 - Yarinepi TepMUSsIIBIK TPaBUMETPHUSUIBIK TAIIAY

Hemmonoza TGA canmak »KOFanTy KUCBIFbl TEPMUSUIBIK JAETPAJalHSHBIH VI
KE3eHIH KepceTeAl. bipiHi MaccaHbIH JKOFaTyhI JIeTHApaTalMsAAaH TYbIHIANW b, OHJIa
25-ten 127°C-ka pewiiari temmneparypana wMaccadblH 0,55-1,22% sxoranansi,
IEJUTI0JIO3a TANIIBIKTAPBIHBIH EKIHII KOHE €H YJIKEH MacCachlHBbIH ToMeHgeyl 206-
400°C Ttemmneparypaga OaWKaiael, Oy amMop(Thl IIEJUTIONO3aHBIH  BIIBIPAYBIH
kepcereni. Llemmrono3anblH TIMKO3UATIK OaiIaHBICBIHBIH KE3/ICHCOK BbIIbIpaysl 275-
teH 350°C-ka pAeliHri TemmepaTrypana >Kypeli, ajl KaJaAblK JIMTHUHHIH BIABIPAYHI
160°C-tan  6actanein, 900°C-ta askranagasl. byn HoTmxkenep Oupgaid cabaH
TaJIIBIKTAPBIHBIH ~ TEPMISUTBIK ~ TYPAKTBUIBIFBI ~ XUMUSIJIBIK ~ OHACYIEH  KeHiH
YKOFApPBUTAUTHIHBIH KOPCETE/II.

3.3 KoMno3uuusaibIK MaTepHAJIIaAPAbIH OMOBIILIPAYBIH 3€pTTEY

[emrono3anbiH KypambiHa 6uocdepanarbl OapiabIK OPraHUKAIBIK KOMIPTEKTIH
50%-man actaMbl Kipei, OYJI ©CIMIIKTEP QJIEMIHJIET] €H KO TapaJiFaH MoJMcaxapui,
xorapel ecimuiktep 40-70% memmono3agaH Typansl. TaOuraTTa CUHTE3/EITCH
IEJUTIOJIO3aHBIH KOIl 0O0JTybIHA OaiJIaHBICTBI OHBI BIJBIPATATHBIH MHUKPOOPTAHU3MIIED
OpPTaHUKAJBIK 3aTTapJbIH MUHEPAIJAHy TPOIECIH/IC KOHE KOMIPTETrl aifHAIbIMBIH/IA
©Te MaHBI3/IbI POJI ATKAPA/IbI.

TomnblpakTarbl — IEJUTION03aHbI  bIABIpaTyFa  KaOUIETTI  MHUKpPOQIOpaHbIH
OPTYPALIITT OYJI 3aTThl a’palusl >KarJalblHa, TOMEH HEMECE KOFapbl bUIFAJIIbUIBIK
MIeH TeMIieparypaja KbIIIKbIJI HEMece CUITLI opTajia e3repTyre MyMKIHIIK Oepel.
[enono3anbl bIABIPATATEIH MUKPOOPTAaHU3MAEPAIH KO OChl 3aTKa KAThICTHI
YKOFaphl €peKIIeNiriMer cunarTtanaisl. Llennono3anbiy bIABIPAYbIH a3pOOThI
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MUKpoopranusmiaep (OakTepusuiap MEH CaHbIpayKyJIaKTap) JKOHE aHadpOOThI
Me30(UIIB/1 XKoHE TepMOPHIIBI OaKTepusIap )KYy3€re achlpaibl.

[{emmrono3adbeiH a3pOOTHI BIIBIPAYBL. A3POOTHI IEJUTIOJIO3aHBI  BIIBIPATATHIH
MUKPOOpraHu3MIep TOOBI TOMbIpaKTa eH ko ke3aecei. 1918 sxoputst X.B. XyTunHcoH
xoHe Jx. KielWToH TombIpakTaH IIEJITIONO3aHBI BIABIPATATHIH OAKTEpUSHBI Ol
alapl, O OTKIp yITapsl Oap Y3bIH UIMHHACTh TOPI3AlI TasKIIara YKCanabl.
Muxkpoopranuszmre Spirochaeta cytophaga arayer Oepinmmi. Kazip Oy Oakrepus
Cytophagaceae tykpimaacbiHa, Cytophaga typine skaransl. KeliiHHeH murodar aem
aTanaTelH Oacka TypJiepl cumartaiabl. Kaszipri yakpITTa OChl TEKTET1 TYpPJIEPIiH
apachIH/Ia XUTHUH]I1 BIBIpATaThIH (hopManap Oenriii.

Cytophaga TYKbIMIAaChIHBIH OaKTEpHsUIIAphl KOpPILIaFaH OpTa JKaraaiiapbiHa eTe
KQKET, 9JIETTE OJIap KOH MEH KOHMEH TBHIHAWTHUIFAH TOIBIPAKTa KOIl Ke3Jece/l.
[lemtroio3anbl bIABIpATAaTBIH SPOrocytophaga TyKeIMIAchIHBIH OKIJIJEPIHE /e TOH.
Conrplmapbl  1uTOgara MHUKPOLUMCTANIAPAbl  KaJbIITACTHIPY KaOLIETI  apKbUIbI
TYKbIMJAC TYPJIEPAEH €PEKIIECICHE/I].

Lemmtono3anblH ~ bLABIpAYbIHA  QPTYpII KIIMMATTBIK ~ alMaKTapJbIH
TONMBIpaKTapblHaa KeH Tapaiaran Myxobacteriales, Myxococcus (Myxococcus
TYKpIMJIachl), Archangiaceae (archangium tykeimaacer), Sorangiaceae (Sorangium
xoHe Poly - angium TyKeIMIacel) TYKbIMIAC MUKCOOAKTEPHSIIAP KaThICAIbI.

Tomnsipakra Cellulomonas tykeimMaackiHbIH okiaepi ke3aeceni. Omap a3poOThI
IpaM-MO3UTUBTI, TYPaKThl €MeC MINIH/Il, KO3FaIMalbl TasKIla Topi3al OakTepusiiap;
oJlap KapTalifaH CailblH Keiijie KOKKUTe aiHaajabl. bysl TYKBIMHBIH OaKTepHsuIaphl
a’po0THI JKaFJaiiia 1EUTI0JIO3aHbIH bIIBIPAybIHA KAThICAAbl, OlpaK oJiap aHadpPOOTHI
namyFra KabineTTi. by 6akrepusiiap a30TThIH MHUHEPAJABI TypiiepiHe 0aii TOMbIpaKTa
Ke3jecel.

Lemmrono3ansl  Pseudomonas-ueiy xkanrbi3 Typiepi (R. Fluorescens var.
cellulosa) xoHe keitbip Oacka Oaktepusiap ciHipe anansl. CajabICTBIPMANIBI TYpIIE
Hamap, KBIIKBUT — TOMBIpAKTapia oMip  CYpPETiH  aKTMHOMHUIICTTEp  MEH
caHbIpayKyJIaKTap a’poOThl >KaFjaija leuItoio3anbl 0asy Oy3aabl. llemttono3aHsl
BIIBIpATaTBIH  aKTHH-MUIETTepre  Streptomyces  (Streptomyces  cellulosae),
Streptosporangium, Micromonospora (Micromonospora chalcea) TykpIMaapbIHBIH
OKIIZIepl; caHbIpaykyiakTapra — Fusarium, Chaetomium TYKbIMIApBIHBIH OKUIIEPI,
coHpaii-ak jkeke Typiep-Trichoderma viride, Aspergillus fumigatus, Botry'tis cinerea,
Rhizoctonia Solani, Myrothecium verrucaria »xataapl. [{emtrono3anpiH OY3bLUTyBIHA
XUTPUIMOMUIIETTED JI€ KaThICAIbl, OJIAPIbIH apachlHa KONTETeH mapa3utrep oap.

[emmrono3anbiH aHA’pOOTH BIABIpaybl. TaOwrarra Ke3aeceTiH aHadpOOTHI
IEJUTIOJIO3aHbl bIIBIpaTaThiH OakTepusuiapabiy kemmiriri Clostridium TykpiMaackiHa
xataTelH Bacillaceae TykpiMmackiHa skatanbl. by Typiep TomblpakTa, KOMITOCTTA,
KOHJIE, ©3CH IUIaMbIHAA >XOHE aFblHABl cyilapna emip cypexai. Kioctpunusiap
KBIIIKBUIIBIKKA TO3IMII J)KOHE OeiTapan TombIpaKTa FaHa €MecC, KBIIIKbUI TOIbIPaKTa
na keH Tapanrad. 30-40°C temmepaTypana UEJUTI0I03aHbIH bIABIPAYbIHA KAThICATHIH
TYKbIMHBIH THOTIK ekimi-Clostridium omelianskii. Typai amram per 1902 kbLibl
oenrutt mukpoouosior B.JI. Omenstackuit 6ein anapl. byl MUKpoopraHu3Mm TasKiia
topizai (4-8 x 0,3-0,5 mkm), ko3rammanbl. O KajblH CIOpajgapMeH CHIATTajajibl,
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COHJIBIKTAH CIOpa TY3ETIH >Kacylla KaTThl ICIHIN, OapabaH TasKIIacblHA YKCaHIbI.
nentrosio3ansl C.cellobio-parur aranarein 6acka Me30QuTbal TYpi BIABIPATA ANIAIEL.

TompipakTa, KeHJE >KOHE KOMIIOCTTa KE3JECETiH aHa’pOOTHI IEIITIOI03aHBI
BIIBIPATATHIH OaKTEepUsIApIbIH apackiHaa TepModriaep ae 6ap. Onap memToI03aHbl
oencenmi typae ambitaael. ConbimMer, C. thermocellum mamybIHBIH OHTAMITEI
Temneparypacel mamamen 60°C, 6uonorusuibik MakcumyMm 70°C-ka sxakbiaaaii s, 40,
45°C temmeparypama Oyn OakTepus Hamap aaMuibl. TepMOGUIbIl 1ETUTFOI03aHbI
BIIBIPATATBIH aHA3POOTApPFa BICTHIK KO3JEPIEH OKIIayJIaHFaH |hermoanaerobacter
ethanolicus Typi ne kataaepl. Me3oduiabal KoHe TepMO(GUIbAI aHA3POOTHI
OakTepusUIap LEJUTI0JI03aHbl JKaKChl MaiiianaHaapl, Oipak KapamaibiM KaHTTapbl Oap
KaparaibIM opTajiap/a oJjiap Halap JaMUbl, TINTI KAHTTHIH [IaMalibl )KOFapbliayblHa
Te30eM 1.

Kyiiic KaWbIpaTblH >KaHyapJapAblH >KaJObIpIIAK KapblHIApbIHIA apHaNbI
OOJUTaTThl aHARPOOTHI IEJUTIOJIO3aHbI BIIBIPATATHIH OakTepusuiap 6ap. Onap sxeMiemn
LEJUIIOJIO3ACHIHBIH,  TJIIOKO3aFa  JCHIH  BIABIPAybIH  TYJbBIPAJAbl, COAAH KEHlH
OpraHUKaJbIK KbIIIKbUIAAP (CIpKE, MPOMHMOH, Maid, CYT, KYMBIPCKA, KOpINTAC >KOHE
T.0.), cnuprrep MeH raznap (CO, sxone Hy) Ty3y ymiH ambiTeuiaasl. XKanyapiapabiH
YKaJIOBIPIIAK KaphIHIAPBIHIAFbI IIEJITFOI03aHBIH BIABIPAYhl KOKKOUATHI KOHE TasKIIa
TOpi3Ni OaKTepUsUIapIbIH KATHICYBIMEH JKy3ere achlpbuIagsl:  Ruminococcus
flavefaciens, Ruminococcus albus, Bacteroides succino - genes, Butyrivibrio
fibrisolvens, Ruminobacter parvum. TeIpThIK OakTepusiapbl KyHic KaWbIpaThIH
YKaHyapJapAblH KaJbIIThl TAMAKTaHYBI VIITIH ©T€ MaHbBI3/IbI.

Ilemmromo3aHblH ~ BIABIPAY MPOIECIHIH OHMOXMMMSIJIBIK KaFblHa KbICKAIlla
TOKTAJIBIII OTCEK, oy TJIFOKO3a KaJIbIKTapbIHBIH p-1,4-rnmuko3uarik
OaltmaHbpICTapbIMEH OalJIaHBICKAH CBI3BIKTHIK Tomorojucaxapua. [lomucaxapuaria
MosekynanslK canmarel 500 000-ra neitin. Ilemmronoza monekynaceinga 14000-ra
nerin P-D-raroko3a Monekynanapsl 007ysl MyMKiH. [lemmono3a TanmbsIKTapsl — Oy
MUKpopuOpusIanap MeH Mutesanap (KpUuCTaIUTTEP) - MAaKPOMOJIEKYIaJIap/IbIH OTe
TBIFBI3 OpaJfaH TI30EKTEpl, OJap KPHUCTANIbl €MeC HeMece MNapaKpUCTAIIbI
aiiMmakTapMeH  aybicanbl. COHFBICHI, €H  alAbIMCH, MHUKPOOPTaHU3MICPIIH
(bepMeHTTEpIHE YIIBIPANIBI.

Mukpoopranu3maep/iiH KOMETiMEH IeJUTI0JI03aHbIH bIJIbIpaybl OipHEIlIe caThlaa

Kypeai. AJJbIMEH noauMepAiH (GepMeHTTIK Tuaponu3i xkypeai. Llemnono3anbiy
TJIFOKO3aFa JISH1H bIIBIPAYBIH )KY3€Te aChIpaThiH (hePMEHTTIK KY€ IEJUTI0NI03a KeIeH1
gen  arananpl.  OHBIH  KypambiHa: dHOO-p-1,4-rmrokanaza  (1,4-p-O-rimokan-4-
TIIIOKOTHIpOia3a),  9k30-1.4-p-Tmiokanaza  (meyoOuorumaposasza),  9k30-1.4-p-
riroko3uasa (1.4-0-rarokaH-Tarokoruaposasa), nemtobuasa (P-raoko3uaaza)kiperi.

[lemtroo3anblH  BIABIPAY TPOIECT  KeNecimeld Kypell: DHIOTIIIOKaHa3a

(dbepMEeHTIHIH TEJUTI0I03aChIHA 9Cep ETKEH/IE MOJIMMEPIICHYIIH dPTYPJIl AOpeKemi
oJIMTrocaxapaliapbl, COHJIal - aK 11es100mo3 Ty3iaeai. CogaH KeiiH SHIOTIIOKaHa3a MCH
oJIUrocaxap 1cJI00MOTU IPOJIa3aChIHBIH 9CEPIHEH LIEeJITI0O0U03Fa ICHIH THAPOIU3ACHE].

[Henno6no3 11em1001M03/IbIH €Ki ITH0K03a MOJICKYJIachlHA 0OTIHYIH KaTalu3Aaei .
[ennoOuo3apl KocmaraHaa, OaKTepUsUIapAbIH IIEJUTI0a3a KEIIEHIHJET1 OapibIK

dbepmenTTEp Kacymanal Teic. Llemnono3ansiH a3po0Thl bIABIpAYbl HOTHXKECIH]IE

118



malimga OoJiFaH TUIIOKO3aJaH HeridiHeH ekl oHiM anbiHagel — CO, »xoHe H)O.
OpraHuKanbIK KbIIIKBUIIAPBIH a3 MOJIIIEPI e KUHATYBl MYMKIH.

Conrbpl  KbUIAAPBl  OipKaTap aHA’pOOTHl  IIEJUTION03aHBI  BIABIPATATHIH
OakTepusijap OKacymiajdapAblH O€TiHAE I[eJUIIoo3a - COM Jel  aTalaThiH
LEJUTIONO03aHbIH bIABIPAYBIHA JKayal OepeTiH >KOFaphl MOJEKYJaabl Kom CyOOIpIiKTi
MPOTYOEPAaHTTHl KYPBUIBIMIAPHI TaOBUIABL. Bysl METIOI0IUTHKAIBIK (DepMEHTTEp
KUBIHTBIFBIH, COHJAH-aK (EepPMEHTTIK OeNCeHIUTIr >KOK aKybI3gapabl KaMTHUTBHIH
Kacyma OeriHe OalymaHbICTBI KemieH. KemeH kacymramapablH —IEJUTIONI03aFa
JKaOBICYBIH YKOHE OHBIH >KOFaphl THIM/II THAPOIU31H KaMTaMachl3 €TeIi.

[enmmromo3aHbIH aHAIPOOTHI BIABIPAYBIHA C€ THAPOJIM3IHIH OacTarKbel ©HIMI -
TJII0K032 OJIaH dp1 allbITyFa YIIbIpAiabl, HOTH)KECIHAEC KONTETeH OpraHUKAaJIbIK 3aTTap
naija 6omaapl, OJIapAbIH KYpaMbl JKEKE MHUKPOOPTaHU3MIIEPAIH JaKbUIIApbIHIA Op
TYpJ1i GONabL:

Merodunaep:

Clostridium omelianskii DtaHon, cipke Cybl, CyT JKOHE KYMBIPCKa
KbIIKbIIAapsl, CO2, Ho

S. Dissolvens Otano:, cipke Cybl, CYT koHe Mail KplKbpigapsl. CO,. Ha

CeunoopatTt DTaHOJI, CIPKE CYbl, KYMBIPCKA JK9HE CYT KbIIKbUIBL, CO2. Hy

Tepmodunaep:

C. Thermocellum DtaHou, cipke Cybl, CYT, KyMbIpcKa KbIIKbUIBL. CO2, Hy

Thermoanaerobacter et/no/lcus Dtanon

bypein nemtronosa ameiran ke3ne metadn CHy Tysinetin. Anaiina, xediHipek
METaH MOJUcCaXapuATep/Il KOJJAHATHIH OaKTepHUsIapIbIH OCICEHIIITT HOTHKECIHIC
eMec, IIeJUTION03aHbIH —Xalapiay OHIMACPIH Kojere KapaTaTblH MHUKPOOTHIK
KAybIMJACTBIKTBIH ~€KIHII OaKTEpUsUIBIK TOMYJSAIMACBIHBIH — TIPIIUIIK  OPEKeTi
HOTHXKECIHE OOJIHETIHI KopCeTAl. byl KOPEeKTIK Ti30€KTiH COHbIHAA METAHOTEHIIK
(apxebakTepusiinap) 6ap, oJapAbIH KaIABIKTaphl METaH OOJIbIN TaObLIAIbI.

OcIMJIIKTEpJIerT MOHO JKQHE IUCAXapUATEp, COHAAN-aK TOMEH MOJIEKYJalbl
noJyiucaxapuarep (Kpaxmall, UHYJIHH, K9HE T.0.) 9pTypial MUKPOOPTaHU3MAEPMEH OHAl
JKOUBIIAIbI.

['emurieuTIONI03aHBIH,  BIABIPAYBl. | eMHIIeIIII0I03amap JUTHHHMEH O KOHE
NEKTUHJIEPMEH O1pre eCIMIIK TIHJEPIHIH kKacylllaapaiblK 3aThIHBIH KypaMbIHa Kipei,
oJlap aramTa, cabaHna, Kyrepi KyJaKTapbhlHIa KoHE T.0. IEJUII0JI03a CUSKTHI, OJap
Kacymia KaObIprachlHIa OoJazpl. OcCIMOIKTEpIeH O0acka, TeMUIEIUTI0I03a1ap
CaHBIpayKyJIaKTap MEH ampITKBIIApIa  Ke3Jece/l, KacyliagaH  ThIC
MOJIUCAXAPUATEPIH KypaMbIHa Kipe/I.

[emumnemmono3anap - meHTo3alapiaH (Kcuio3amap, apaOMHO3aiap) HeMece
rexco3ajap/ian (rmroko3a, MaHHO3aJ1ap, rajiakTo3anap) TYpaThIH
TCTCPOTIOJIMCaxapuATEP, OJIAPJbIH aTayjapblHAa KOpiHENl: TMeHTo3aHaap (KCHIIaH
HeMece apa0aH), MaH — HaHajap, rajakTaHaap oHe T.0. KCUjlaH — KCUjI03a MoJIMMepi-
OCIMJIIKTEpIET] KypaMbl OOMBbIHINA 1IEJITI0I03aaH KeiliH ekiHm opbiHaa. CabaH MeH
OacTeig KypambiHaa 30%, KbUIKaH KamblpakTel aram — /-12, kattel aram — 20-25%
kcutad 6ap. Kewtan monexkynanapsl 1.4-rmuko3uaTik OaitnaHeicTapMeH OaiyiaHbICKaH
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P-D-kcuno3aHblH KalIbIKTapblHaH Typaapl. Kemreren remwierutronosanapaa Pox
KBILIKBUIIAPHI J1a 0ap.

ATanmraH 3aTTap CaHbBIpAYKYJIAKTapMEH, ad’poOThl  KOHE  aHA’POOTHI
OakTepusutapMeH OeJCeHAl TYpAe BIAbIpalIbl. bysl mporecTtepre IEUTIOI03aHBIH
BIIBIPAYbIHA KaparaHJa MHKPOOPTAaHM3MACPIIH eIoyip KeIl TypJiepi KaThICapl.
OmapaplH KONIIUTITT epeKIlne eMec KoHE IMOJHMCcaxapuATepJeH 0acka OpTraHHKaIbIK
KBITITKBUIIap MEH KONTETCH KaparmaibiM KaHTTap bl CIHIpE alabl.

OCIMIIKTEP/IIH TEMUIIEIUTIOIO3aChIHBIH BIIbIpayblHA KATHICATBIH MHUKPOOTHIK
NoNyJIAusjiap oTe ajayaH Typiai. byn opTypii  eciMiikTepleri atajFaH
MoJIMcCaXxapuATep/IiH OlpAei eMec XUMMSUIBIK KypamblHa OailIaHBICTBI, OYJI COHFBI
BIJIBIPAY OHIMICPIHIH CUNAThIHA Ja ocep erefdi. | eMHIIeNIroN03aHbl bIABIpaTaThIH
Kacuertepi Oap  mukpoopranusmaepre  Clostridium, Bacillus, Cytophaga,
Sporocytophaga (mbicansi, Sporocytophaga myxococcoides), Vibrio, Strep - tomyces;
Aspergillus, Rhizopus, Fames, Polyporus >xoHe TekTec caHblpayKyJIaKTap >KaTabl.
KBITIIKBLT TOMBIpaKTaFsl TEMH IEJUTIONI03aJIap SACTTE CaHbIpayKyJIaKTapabl, OerTapan

JKOHE cuITul — Oamwuianapiapl, crnoponuTodaranbl XoHe Oacka na Oipkartap
OaKTepusIIap bl BIABIPATAIBI.
['emMuLIeTITIONO3aHBIH YJIKEeH MOJICKYJIaTTBIK CaJIMarbl OJIapABIH

MOJIEKYJTaJapbIHBIH OaKTEePHs KACYIIACBIHBIH ITUTOIIa3MANIBIK MEMOPaHAChl apKbLIbI
eTylHe koJl Oepmeiinl. Monekynanapapl KapamnailbiM KaHT KOCBUIbICTapbIHA
alfHANIBIPY KEepeK, COH/Ia FaHA MUKPOOPTaHU3M/IEP OJIap bl KOJIJaHa aiajibl.

["emunieI0103aHbIH, BIIBIPAYBIH KaTaTU3IEHTIH (DEPMEHTTEp reMHUIIeIITI0a3a
(kcumana3) nen atamanpl. Llemmronosa kemeHIH CHHTE3ley KaOijgeTi 0ap KemTereH
MUKpPOOpraHU3MJIepie KCuilaHasa ja oap.

AnnpiMeH OCIM/IIK KaJIIBIKTApbl TOIBIpaKKa TYCKEHHEH KEHiH

MOJIUCAXAPUATEPIIH  IEUII0NI03a  (PpaKiuschlalTapIbIKTal KBUTTAMIBIKIIEH
BIIBIPANMIBI, COMAH KeWiH mporecc Oasgymaiinapl. byn remM MeH 1emnonosa
(pakuuAIapbIHbIH ~XUMUSJIBIK TE€TEPOTreHAUIINHIH HOTHXKECI OOJybl MYMKIH:
Keilbipeynept Oasly bLAbIpaiiabl, an OacKajapbl Te3ipeK bIabIpaibl. Tombipak
MHUKPOOPTaHU3MIEPIHIH TeMUIIECIUTIONIO3aHbIH ©3Tepy KbUAAMIBIFBl KOpIIaFraH opTa
KaraaiiapeiHa 1a OaillaHbICThI-TEMIIEpaTypa, bUIFAIIIBLIBIK, OpTaHblH pH xoHE T. 0.

JIurHuHHIH BIABIpaybl. OCIMIIKTEP/IE, SCIPECE aFalll oCIMAIKTEPIHIE KacylIa
KaOBIFBIHBIH KaliTajama KaOaTTaphIH/IA JKOHE KaCyIla apaliblK 3aTThIH KOHE Kacylla
KaOBIPFAaChIHBIH ~KalTarmama KabaTTapblHBIH HETI3r1 Kypamjaac Oeiri petiHie
JUTHUHHIH Kem Meumiepi O6ap. XKac eciMaikTep/ie JIUTHUH MOJIIEP] CaabICTHIPMAaIIbI
TYpZie a3, Oipak >kachl YJIFaliFaH CailblH OHBIH VJITajap/arkl MeJiepi apraiasl. XKac
menrtepe 3-TeH 6%-ra neitin IurHuH (KYprak 3at YIiH), 9p TypJi aramrapiaa - 18-
neH 30%-ra neliiH Ke3necei.

JIMTHUH XUMMSUTBIK JKaFrblHaH rereporeHal. TinTi Oip eciMIIKTe ae aaMmy
¢dazacpiHa OAIAHBICTHI TUTHUHHIH XUMUSUTBIK KYPaMbl ©3repyi MYMKIH.

Jluraunui Mosekynanbik canMarbl 1000-10000 kypaiinel. On cyna xoHe
KOIITEreH OPraHUKAJIBIK epiTKilTepae epimeial. JIMrHuH MoJieKynachlHIa TeK YII
AJIEMEHT 0ap — KeMIpTeri, CyTeri )koHe OTTer1, 6ipaK OyJ1 peHUIponaH TybIHAbLIAPbI
OOJIBIN TaOBUIATHIH KONTEreH MOJIMMEPICHIeH MOHOMEPIII OJOKTap/iaH TYpPAThIH ©Te
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KYpAe KOChUIbIC. JIMTHUHHIH HET13T1 MOHOMEP1-KOHU(EPHUII CITUPTI, OJ1 )KYMCAK aFalll
JUTHUHIHIH KaHKAChIH Kypaiael. KaTTel araim JUrHuHI KOHUGEPU KOHE CHHAI
CIIUPTTEPIHEH TYPaabl, JoH1 ©CIMIIKTEP JUTHUHIHAEC KyMap CIIUPTI Ae Oap.

JIurHUH  MUKPOOPTaHM3MJIEPJIH  ocepiHe  Te3IMJi, IeJUII0J03a  MEH
reMUIIEIUTI0NI03aFa KaparaHaa oiijeKaiina Oasy biabIpaiinbl. JIMTHUHHIH a’3po0ThI
pIIBIpaybiHa Basidiomycetes kiiachIHbIH KONITEreH OKUIIepi KaThica ana ibl. COHbIMEH,
KanelThl Temreparypana aurauaai Clavaria, ArmillarieUa, Forties, Polystictus,
polyporus sxone Usti/ina TykpIMaac KONTEreH »oraphbl CaHbIPayKyJIaKTap CiHIpe/Ii.

Tomblpakra TUTrHUHHIH TepMOGUIBII BIABIpayblHa KaTbicaTbiH Pseudomonas
TYKBIMIACHIHBIH ~ a3po0Thl  Oakrepusuiapbl  Oap. Clostridium  TykpIMaachIHBIH
OakTepusutapbl  OVJ1  KOCBUIBICTBI aHA’pOOTHI Karmaima biablpaTaabl. JIMTHUH
AKTUHOMULETTEP apKbLIbI J1a ©3repyl MYMKIH JIEI CaHaJIa/bl.

JIMTHUH BaHWJIMH KoHE 0acKa METOKCHUJIICHTCH XOIIT HiCTi KYPBIIBIMIAP CHSKTHI
KapanabIM XOII MICTI 3aTTapfa JenojumepiieHeni. JIurHuHre ocep eTeTiH
MUKpOOpraHu3MIIepAiH (HEpMEHTTIK *Kyieci )KacylmagaH ThIC KOHE JIMTHUHA3aIapra
TOH HEpPOKCUJA3aJlapMEH YCBhIHBUIFaH. JIMTHUH calbICThIpMalbl  Typae Oasy
BIIBIPAUTHIHBIKTAH, OJI TOMBIPAKTA >KUHAJIAJBI JKOHE BIJBIpAY OHIMAEPI T'YyMYCTHIK
3aTTapblH TY3UTyiHE HET13 00JIabl.

[TexTuHIIK 3aTTapIbIH BIABIPAYBI. OCIMIIK TIHAEPIHIH KacyllaapaiablK 3aTTaphl-
NEeKTUHJIEP-O6CIMIIK  TIHJAEPIHIH JKeKe >KacyllajJapbl apachlHIa OpHaJIacKaH
MEAMAHANBIK TaKTamapia Ke3zxeceli. bactanmkel jkoHEe KalTalama >Kacymia
KaObIpFajapblHia MEKTHUH TUNTI noiaucaxapuarep ae o6ap. [lektunaik 3aTTap-Kypaeni
MOJIUCAXAPUATEP,  MOJUTANAKTYypoHHATEp,  1,4-rmMKo3uATIK — OaljaHbICTapMEH
OaitmanpickaH  D-TamakTypoH — KBIIIKBUIIAPBIHBIH — KaJIJABIKTaphIHAH  TYPAThIH
TapMaKTaJIMaraH MoJUMepIIep.

[lekTUHAIK 3aTTapAbIH YUI TYpl Oap: MPOTOMEKTUH — *kKacylla KaObIPFaChIHBIH
cyJla epiMENTIH Kypamaac 0eJiri; NeKTUH — KypaMbIHJia KCTHII - 3¢up OailslaHbICTapbl
O0ap TraJakTypoH KBIIIKBUIBIHBIH CyJa €pUTIH TOJHMMEPl; TEKTUH KBIIIKbUIBI —
MeTudGup OaillaHbICTapblHAH 0O0C TaJakTypOH KbBIIIKBUIBIHBIH Cy/la €pUTIH
nosiuMepl. [IeKTHH KBIMIKBIIBI KaJbIMA TY3aphIMEH OHJCITEHHEH KEWiH KaTThl
MEKTUH]II Tellb Ty3yre KaOlIeTTl TalaKTypOH KBIIIKbUIAPBIHBIH Y3bIH ca0aKTapbIHAH
TY3UIeI.

bakrepusimap MeH caHpIpayKyJIakTap a’dpoOThl >KOHE aHa’poOTHI >Karmaiiia
MEKTHHTe, TPOTONEKTUHIE OHE NCEKTHH KBIMKBUIBIHA ocep eTedi. TombIpakTa
MEKTHH]IIK 3aTTap/Ibl bIIBIPATATHIH KOTITETEH MUKPOOPTAHU3M/IEP TaOBIIIHI.

Mukpooprasusmep MEeKTHHIIK 3aTTap/IbIH bIIBIPAYbIH KaTAU3ICUTIH KeJeci
nzodepmeHTTepal (3cTepasanap MeH MojauMepasanap) CUHTE3 IS I

- TIPOTOTIEKTUHHIH BIJbIPAaybIHA KATBICATHIH MPOTONEKTUHA3a EPUTIH TEKTUH
TY3€/1i;

- TIEKTHHACTEpa3a, MEKTUHHIH TUIPOJU3ICHETIH METUID(PUPIIK OaliIaHbICHI,
MEeKTUH KBIIKBIIEI MEH METHJI CITUPTIH TY3€/Ii;

- TAJTAKTYPOH KBIIIKBUIBIHBIH, TEKTHHHIH HEMECe TIEKTHH KBITITKBUIBIHBIH KEKE
KOMITOHEHTTEPI apachbIHaFbl OailnaHbiCcTapabl Oy3aThiH NEeKTUHA3a
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(moyMranakTypoHasa) MIAFbIH TI30€KTEp TYy3€ll KoHE akbIpbiHAa boc d-ramaktypon
KBITITKBLTHI.

[lekTMH KBIIKBUIBIH TIEKTUHA3aMEH THUAPOIU3JEY KE3IHIAE  aJFaIlIKb
Kamamaapaa 6oc d-TamakTypoH KBIIIKBUIBIHBIH a3 FaHAa MOJIIEP] JKUHAAII. OJETTe
bepMeHTTEpiH KaThICYbIMEH JIU-, TPU-, TETPA - ’KOHE MEHTAralaKTyPOH KIIIKbIIAAPHI
BIIBIpANABL. [ HapOMu3aiH Keleci Ke3eHACPIHAe Y3bIH MOJIEKYIalap bIABIPANIBI O
NEKTUHA3aHbIH ~KATAIMTUKAIBIK OCJICCHIUTITIHIH ocepiHeH ©Ooc d-rajakTypoH
KBITITKBLTBI )KOHE 0acKa KOCBHLIBICTAP KUHAIAIBI.

[TexTHH KBIIKBLIBIHBIH BIIBIPAYHI KEJIeCi CXeMaMeH KopceTinyi MyMKiH (9):

Cu6HegOs0(nexmun xviuurwiavy) + nH>O — CHO (CHOH)sCOOH (2anaxkmyponobwt Kbluukwli) +
CeH1206(2anaxmosa) + CsH100s(kcunoza) +
CsH100s(apabunosa)+CH30H(memanon)+CH3COOH (cipke Kbiukblibl) 9)

[leKTHH KBIIIKBUIBIHBIH BIIBIPAY ©HIMAEp! (TajlakTo3a, apaOMHO3a K9HE T.0.)
OPTYPJII  MHUKPOOPTAaHM3MIEPre VIIbIpaFaH Ke3/J€¢ TOThIFyFa HEMece allbITyFa
yisIpaiael. AHaspoomno3 kesinge Oy Clostridium TykeIMIachiHa KaTaThlH Mai
KbIIKBUTIB! OakTepusiiap (C. pectinovorum, C. felsineum sxone T.0.). C. pectinovorum
BIJIBIPAY OHIMJIEP] Mall JKOHE CipKe KbIMIKbUIIAPhI, coHnai-ak Hy sxone CO2 ra3zmapbl
oo TabbuTanbl, an C. felsineum eciHaiciHAe OChI 3aTTapAaH Oacka a3 MeJepae
aIleTOH MEH OyTaHOJI Ty31Ie/i.

Konaiinsl atMocdepalbIk sxkaFaaiiaa (KbUIbI )KOHE bUIFAJIIBI aya-paiibl) cabaHra
MYKHSAT KYTIM ’)acay KaxeT (IaracyaH Kopray, Karapjaap/Ibl alHaIabIpy, KaOBIKTaH
yaKTbUIbI Ta3apTy).

DKOJIOTHSJIBIK Ta3a KalnTaMaHBIH OMOBIIBIPAYBI - OYJI MUKPOOPTaHU3MJIEP/IIH,
YKAPBIKTBIH, CYIBIH XoHE Oacka ja TaOuru (hakTopjapIblH SCEPIHEH KalTaMaHbIH
TaOWFaTTa KAaHIIAJIBIKTHI T€3 )KOHE THIM/1 BIBIPAUTHIHBIH aHBIKTAUTHIH HET13T1 KaCHET.
DKOJIOTHSJIBIK Ta3a KanTamMa KOHTEKCTIHICT1 OMOBIABIpayabIH HETI13r1 acleKTiIepiHe
MBbIHAJIAp KaTabl:

[Iukizar: OUOIIACTUK, KaFa3 HEMECE KOMIIOCTTANIAThIH MaTepuaigap CUSKTHI
HKOJIOTHUSIJIBIK Ta3a KarTaMablIlll MaTepHaNIap 9JIETTE OCIMJIIK )KOHE TAOUFH Ko3AepAcH
xacananabl. by Mmarepuannap kedinece OUObIIBIpay MPOLIECTEPIHE Kayan Oepei.

OHnipic mpoiieci: eHAIpiC 9ICTepl MEH IapTTaphl OMObIABIpAYFa 1a 9Cep €Tyl
MYMKiH. MBIcaibl, KalTaMaHbl OHAIpYAe KOJIIAHBUIATBHIH KeiOip Kocmajgap Hemece
OHJICYJIEp OHBIH bIABIpay KaOlJIeTIHE 9CEP €Tyl MYMKIH.

Ceprudukarray: KenTereH OWOBIIBIPAUTHIH MaTepuaigap MEH Kanramasiap/a
OK Compost, ASTM D6400, EN 13432 >xoHe Oackanapbl CHSKTHI cepTU(dUKATTap
0omybl MyMKiH. bys1 cranmapTTap OMObBLIBIpay MEH KOMITOCT KacayablH Oenriii Oip
KPUTEPHUIIEPIH YCHIHABI.

blnbepay maprrapsr:

Marepuanabi OHOBIIBIpAYbl KOpPIIaFaH OpTa KarJanljaapblHa, COHBIH IIIIHJE
TeMIIepaTypara, bUTFAIABUIBIKKA, MUKPOOPTaHU3MICPIiH OOJTybIHA HKOHE OTTETITe KOJI
KETKI3yre OainaHbICThl. MbIcasbl, bIIFAIABI TONBIPAKTa HEMECE apHaiibl KOMIIOCTTAY
KarJaibIHIA bIABIPAY MPOLEC] THIMAIPEK OOTYbl MYMKIH.
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blnpipay yakbIThI:

Op Typil MartepHalgapblH OHOBIIbIpay Mep3iMi 9p Typiil. Meicamnsl, Kenoip
OMOTUTaCTUKAJIBIK MaTepuasiiap OipHele ai 1iH/e bIIbIpaybl MyMKIiH, a1 0acKaiaphl,
MBbICaJIbI, JQCTYPJ IUIacTMaccaliap, KOpIIaraH opTaja XKY3AereH >Kbuiiap OOWbI
CaKTaJybl MYMKIH.

Kaiita naiimanany MyMKiHAIT:

Keiibip OuobInpIpaliThIH KalTamMa MaTepuaijapbl Ja KadTa mnaijganaHyra
YIIBIpaybl MYMKiH, OYJI KOpILIaFaH OpTaFa *aJlllbl Cep/ii a3alTyFa KOMEKTECe 1.

buobiapipay OapiblK acmekTuIeple aBTOMATThl TYPAE OKOJOTHSJIBIK Tas3a
JereH 1l OUIIpMENTIHIH ecKkepy MaHbI3abl. Keithip wiabIpay >Kargaiaapbl sKacaHabl
00JIybl MYMKIH oHE OHOBIABIpay IporlecTepl OakplIaHOAWTHIH JKaFaaiaapaa y3ak
HeMece THIMCI3 0osybl MyMKiH. COHZIBIKTaH KaJJbIKTap/ibl OacKapyAblH €H >KaKChI
TOXKIPUOECIH CaKTay >KOHE MKEPrUIIKTI JKaFJaillap MeH KaiTa eHJey MYMKIHIIKTEPiH
€CKepy MaHbI3/IbI.

TepT ailnblK SKCHO3UIUAAAH KEWIH TONBIPAKTa KaJbIITAIFaH MaTepUaIblH
naiija OOJybIHIA AWKbIH aWbIpMAIBUIBIKTAp OalKalibl, KaJbINTAJIFaH MaTepual
BIIBIPAYBIH allKbIH OENTr1IepiH KopceTTi. TonblpakTaH ajlblHFaH Ke3/1e YAruiep Karas
TYPiH/Ie KYPBUTBIMIBIK KopceTKimTepiH xorantTsl (50-cyper).

b=
aE

a

Cypet 50 - Caban Heri3iHAer1 MaTepHaIJIbIH TOTBIPAKKA aJIJIbIH aja 9CepiH
CaJIBICTBIPY

TepT aliIbIK ocep €Ty Ke3iHJIe TSP IiH MacCaChIHBIH KOFaTybl aHBIKTAJIIbI

KOHE JIepeKTep cabaHFa HETI3ACITeH MaTephal apachlHIaFbl aWTapIbIKTAM
alBIPMAITBUIBLIKTEI KopceTei. CTepuib/li eMec TOMbIpaKkKa TOPT alJIbIK 9cep eTYy/ICH
KEWiH YATUIEpAiH MacCachIHbIH JKOFamysl 5,7 rp-1,8 rp kepcerti. Jlepekrep cabanra
Heri3aenreH MaTepraiasiH /0%-1aH acTaMbl TOTBIPAKTHIH TOPT alJIBIK OCEPIHEH KeHiH
BIIBIPaFaHbIH KOPCETE]I1, SFHU cabaHFa HeT13/IeNITeH MaTepral OHall KOMITOCT 00JIaJIbI.
TombIpaKTarsl BUTFAJIBIH OCEPIHEH YATUICPAIH MIETTePiHAe OUOBIIBIpay a1
Oonaapl, Kara3 alKbIH IICKapaJlapblH JKOFAITAIbl, KaphIKTAp Maima OoJajsl, Karas
OacTankbl KOPIHICIH »OFaTaabl. TaOuru KpaxmMajaMeH KanTajFaH Kara3 Te3ipeK
BIIIBIPANIBI, OUTKEHI Kpaxmall TOINbIpaK MUKPOOTaphl YIIiH KOJIAWIBl KOPEKTIiK
cyoctpar 6obin TaObutaael [294]. CabaH Kara3bIHBIH BIABIPAYbI TYCIHIIPLIII:
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TOTBIPAKTa IIEJUTFOJIO3aHBI MOHOMEpJIepre IeHiH BIAbIpaTaThiH OaKkTepusiIap MeEH
caHbIpayKyJIaKTapAblH Kol Mejmiepi Oap ekeHi Oenriml. Keibip kimoctpumusiap,
meicaiel, Clostridium thermocellum [295], uemmrono3anbiH aHa’pOOTHI BIABIPAYHI
yIIiH [296] MyKusIT 3epTTenreH, Oipak ojiap Ka3ipaiH e31H1e allIbIHFEI 3epTTEYIEPIiH
TaKbIPHIOBI OOJIBITT TAOBIIAIBI.

3 06J1iM 00liBIHIIA KOPBITHIHABLIAPD

AnnpiH ana aenurHuGUKanusSHbpl KOJAaHy Ta3a TaIIBIKTBl OHIMIEPl allyFa
BIKIIAJ €TTi, HET131HCH JJUTHUH KYPaMbIH 2-3 ece a3alTThl: Kypimr cabanbsiaaa 21,6-nan
9,6%-ra neiiin xoHe onnait cabanpiana 20,2-neu 7,3%-ra neiiin. bunaii cadaubIHIarbl
TaJIIBIKTEL oHIMAEp 2,9% KyJIIiH €H TOMEHT1 MOHACPIMEH CHMATTAIFAaHBIH €CKEPY
KaKeT. AJIbIHFaH JepeKkTep Oumail MeH Kypilll cabaHbIHAH JTUTHUH/I KOIOJBIH 9JIICIH
KOJIZIaHy Kara3/Ibl OJIaH 9pi KAJIBINITAY YIIIH [EJUTI0JIO3aHbIH KOFapbl OHIMJIUIITIH alyFa
MYMKIHIIK OepeTiHiH kepceTeni. Kypim nen 6uaail cabaHblHAH aJIbIHFAH TaJIIIbIKThI
OHIMJIEpJIET1 KYJI MEH JIMTHUH/I CaJBICTRIPY HETi31HIe Oumail cabanbl (TUiciHIie 2,9
KoHe 7,6%0) 1eIUTF0I03aHbl OHICYTE CH KOJIaliIbl O0JIIbI.

bunait cabanbpiHaH jkacaidraH Kara3 yirici mamameH 20=22° maudpakius
OYpBIIIBIHAA JKOFapbl KAPKBIHIBI JAU(PPAKIMS IIBIHBIH >KOHE IaMamed 20=16°
nudpakiys OYpBIIBIHAA YATIHIH aMOp(Thl OeJriHae IamblpaHabl 0O0JIaThIHBIH
kepceTTi. XRD npodusibaepi ChI3bIKTHIH €HIHIH 03repyiH jxoHe 0~16 sxoHe 22 ke3iH/e
LEJUTI0NI03a peIeKCTepIHIH KapKbIHIBUIBIFBIH KepceTeal. byl maccaHbl yHTakray
Ke3lHae (UOPMILTALMAHBIH KOFApbUIAyblHA COMKEC KpPUCTANAbl €MEC ILEeJUTI003a
(bpakUuUsACHIHBIH KypaMblH OailbITyFa OKEJNETIH YHTAKTay Ke3iHAE MOJIEKYJaapalibIK
OailJTaHbICTAp Y3UINEH Ke3/1€ OMOMOIUMEPIIEPAIH MAKPOMOJIEKYJIANBIK KYPbIIbIMBIHBIH
e3repyi Oaikanael. Jndpakius MBIHBIHBIH YKcac HoTmwxkenepi 20=20,22, 15,1 (110),
16,9 (110) >xome 23,0 (200) Ompmaii cabaHbIHAH ajbIHFAH IEIUIIOJI03a/1a JKOFAPBI
KBICBIM/IBI TOMOT€HU3allUIMEH OEKITIITEH.

Pentrenik-myopecieHTTiKk Tangay op TypJll KamTama MaTepualiapbIHBIH
XUMHUSUTBIK DJIEMEHTTEPiHIH KypaMmbIH kepceTTi, NaOH ennenren 25 % Ounaii cabaHbl
MaTepHuaibiH OCpIKTIriHE KOHE XJIOPIBIH €H a3 MmeJepine acep ererin Ca-HbIH €H
KOIl MOJIIIIEPIH KOHE XJIOPABIH a3 MOJIIIEPIHEe KOPCETTI.

MukpodoTocypeTTepil Taiaay LEJUII0I03a TaIIIbIFbIHBIH 1HIHAETT TaIIIbIK
IIOFBIPJIAPBIHBIH KYPBUTBIMBI MEH OpHalacyblH Kepcereni. L{emmrono3a TaambIKTapsl
napajjienb, TypajlaHFaH >koHe Oip-OipiHe *aObICKaH TYpJAE KENTIPUIreH, TOp TY3l.
bunait cabanbl MeH Kypilll cabaHbIHJAFbl CUITIMEH Ta3apTyIaH KoHE OHJSYACH KeliH
cyTeri OalaHBICBIHBIH TOpPbI ©3repil, OTTErIMEH KaHBIKThIPbUIAbl, ©OWTKEH1
LEJUTI0JI03a/1aFbl MAKpOMOJIEKYJIanap IIOFbIpiapra OIpIKTIPLIIN, OJApJbIH apachblHIa
MUKpPO KeyekTep maiga Oomampl. 25% KaiiTasiama TalIIbIKTBI MakKyJjaaTypackl Oap
Oumaii >koHE Kypilnl cabaHbl TaNMIBIKTAPBIHBIH OEpIKTIrT OHBIH CUITUIl ©OHJICYIH
naiijanaHy eceOiHeH bUIFalifa TO3IMJ1 MaKyJaTypaHbl ajdyFa OOJIaThIHBIH KOpCETTI,
y3aFpIpaK CUITUTL OHJACY Ke3iHJAe allblHFaH KaWTajgama TaJIIBIKTapAblH THICTI
OepikTirineH 6% >korapbl €KeHi aHBIKTAJIJIBI.

Kara3napl OepikTikke ChIHaraH Ke3[€ BOJUIACTOHMT KOCBUIFaH  Karas
KYPBUIBIMHBIH OaCTanKbl KaTThUIBIFBIHBIH KOFApPhUIAYBIMEH JKOHE Oasty ceprmimii
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nedopmais ailMarblHIa SKOHE alblH-aja Oy3bUly alMarblHlla KATThUIBIKTBIH
YKOFapbUIaybIMEH cumnatrtaiaabl. CTaHaapTThl YIT1 peTiHe anbinFad Kara3 16,114+0,51
MITa GepikTik 1eri MoHAEpiH KopceTTi. 2% BosmacToHUTI 6ap Karas 16,67+0,83 MIla
OEpiKTIK MIETIHIH CAJl JKOFaphl MoHIEpiH KepcerTi. Ochliaiiiia, BOJUIACTOHHUT TEH
Kpaxmall Karas3/ablH >KOFapbl CO3BLTY KYIIIH KaXKET €TEeTiH OCpIKTIK IIEriH apTThIpyFa
BIKIIAJ €TTi.

CanapIK KepceTKIlTepre Kara3 yariiepid 3eprrey 6apeicbinaa auamerpi 0,015-
0,3 MKM OedmieKkTep/Il Kapay Ke3iHjie ayaHbl TazapTy TuiMmauiiri 96,76%, nuametpi 0,3-
0,5 MM OemmmexTep yiris — 99,19%, auamerpi 0,5-0,8 mxm Gemmexrep yirin — 99,98%
Kypazabl. 3epTTey HOTIKENEepiHe ColiKec, 3-YJTrT MUKPO >KOHE HAHOOOIIIEKTEPIIH €H
JKOFapbl OTKI3TIMITITIHE He Oomubl. Kpaxmanabl OailmaHBICTBIPFBII MaHBI3IBI PO
aTKapAbl, OJ TaJIIBIKTap apachbIHAAFbl aJre3us KYLITEPIH XKaKCapTy KOHE Karas
OHIMJICPIHIH KEH AaCCOPTHUMEHTIH OHAIpyAe Karas[blH OCpIKTITIH apTThIpy YIIIH
KOJITaHBLIA/IbI.

buobabipay bl 3epTTey OapbIChIHIA CTEPWIIB/1I €MEC TOMBIPAKKA TOPT aNJIBIK
ocep eTyJeH KeWiH YATUIepiH MacCachbiHBIH JKOFailybl 5,7 rp-1,8 rp KepcerTi.
JlepexTep cabanra HerizaenreH matepuainabiH 70%-1aH acTaMbl TONMBIPAKTHIH TOPT
allJIbIK OCEpIHEH KEWiH bIbIpaFaHbIH KOPCETE/Il, SFHU ca0aHFa HET13/eJIreH MaTepual
OHail rymyc 0OJIaJIbI.

Hemmonoza TGA canMak >KOFaiTy KUCBIFBI TEPMUSUIBIK JIETPaallUsHBIH YIII
KE3€HIH KepceTel. bipiHilll MaccaHbIH >KOFaTybl IeTUApaTalysaiad TybIHIANHIbl, OH/IA
25-ten 127°C-ka neiiiari Temriepatypana wmaccanbiH 0,55-1,22% sxoranansl,
LEJUTI0NI03a TaIIBIKTAPBbIHBIH €KIHII OHE €H YJIKEH MaccachlHbIH ToMeHzeyi 206-
400°C Temnepatypana Oalkanabl, OWI aMop(dThl UEUTIOJI03aHbIH bIABIPAYBIH
kepcerei. Llenmono3anbiH IMUKO3UATIK OaIaHBICHIHBIH KE3[IEUCOK bIIbIpaybl 275-
TeH 350°C-ka ageiiHri Temmeparypajaa >Kypedli, ajl KalAblK JIMTHUHHIH bIIBIPAYbI
160°C-tan  6Gactanein, 900°C-ta askranansl. byn HoTwkenep Owupmaii caban
TaJIIBIKTAPBIHBIH ~ TEPMUSUIBIK ~ TYPAKTBUIBIFBI  XUMUSJIBIK ~ OHACYJIEH  KeWiH
YKOFAPBUTAUTHIHBIH KOPCETE/II.
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4 TIAPAMETPJIEPAI CTAHIAPTTAY KI9HE HOPMATUBTIK-
TEXHUKAJIBIK KY KATTAMAHBI 93IPJIEY

4.1 Kara3 yiariiepinin cana geHreiiin 0aranay

3aMaHay¥ CTaHAApTTay MPUHIUOTEPl THIMJI JKY3€re achlpy MIapTTapbl MEH
JIamMy TEeHJICHIUSUIaphIH aHBIKTalpl. Kazipri onem kaHa TEeXHOJOTHsUIapAbIH YHEMI
naiia OOybIMEH >KOHE KOJAAHBICTAFbl TEXHOJIOTHUSIAPIbIH KapKbIHIbI JaMybIMEH
CUTAaTTalabl. XaJblK CaHBIHBIH Y3JIKCI3 ©CyiMeH Oipre »OFapbl TEXHOJIOTHSIIBIK
OHIMIEpAl JKammad eHJIpy KaXeTTUIIr TybslHAaWapl. MyHnal karaaiiapna
CTaHJapTTay TEXHOJIOTHSJIBIK IIPOILIECTIH MaHBI3bl ACMEKTUIEePiHIH Oipl OOJbII
TaObUIabl. TeXHUKAIBIK pErIaMeHTTEepre Kaulllbl KeJEeTIH OChIHAAM CTaHAapTTapabl
oenrineyre >kon OepMey KarugaThl OenrineHreH. CTaHAapTTayablH — HEri3ri
MaKcaTTapbIHBIH O1pl - TEXHUKAJIBIK PETIaMEHTTEP/IIH TalanTapblH CaKTayFa bIKMAl
ery. Ocbl MakcaTka €Ty YIIIH CTaHJapTTap TOJIBIKTBIPYJap €Hri3€ anajsbl,
TEXHUKAJBIK PErJIaMEHTTEPAIH KE3-KEITeH TajlalTapblH HaKThUIald anajel (Oipak
KailTamamaipl), OChUIaiIa  onapaa  OenruvieHreH — Kayinci3gik — JIeHreliH
YKOFapbUIaTabl, OIpaK oJlapFa Kailllbl KeIMEn/Il.

XKana Mmarepmanmapra KOWBLIATHIH TajanTapAbl OasHIay apKbUIBl YIITTHIK
CTaHAApPT >K00AachlH a3IpJey Ke31HAE OChl MaTepHalgap KaHAFaTTaHABIPYbl THIC
MaKCaTTblH HErI3r1 KOePCETKIIITEpiHE KOMBUIATHIH TaJlalTapAbl KOPCETE OTBIPHIII,
OJIapJIbIH KbICKalla HakKThl (YHKIMOHAIABIK KAacHeTTepl (mapaMmeTpiepi MeH
cumaTTamaiapbl) KeNTIpUIeal, TMaTeHTTIK KYKbIK OOBEKTIJIEPiH, OHBIH IIIHIC
OHEpPTAOBICTAP/BIH, TaWgadbl  MOJENIBICP MEH  OHEPKOCINTIK  YATUICPAIH
cunaTTamMaiapblH Maiananyra OailIaHBICTBI €pekKeNep EHTi31Ie/l, CTaHIapTThI
d3ipJeylll CTaHAapTTa MalJadaHblUIFAaH OFaH THUECUIl MaTeHTTEp Typalibl aKMmapaTThl
amnry, COHJal-aKk OFaH Ol VIIIHIN TYJIFajJapAblH TakgajaHbUIFaH MaTEHTTEpl
Typajibl ’KOHE CTaHAAPT TaJlallTaphIH ©TEYCI3 HET13/€ OpbIHAAY MYAJIECIH/IE TaTEHTTI
Mep3IMCi3 JIMIEH3WsIaylbl KaMmMTaMmachl3 eTCiH. Erep TaTeHT WeNeHyIiIeH
(IMIeH3uap/laH) CTaHAApPT TaJlalTapblH OTEYCi3 HEeTi3/ie OpbIHIAY MYIIECIHIE
NaTEHTTI MeEpP3IMCI3 JMIEH3MsUIayFa alJiblH ana KediciM ajbliHOaca, MaTeHTIIEH
KOpFaJiFaH MaTEHTTIK KYKbIK OOBEKTUIEpIH NaijanaHyra OalIaHbICThI epexelepi
CTaHJapTKa CHI13yTe KO OeplIMeIi.

Kara3 kanrtamachlHBIH camachlH Oaranay OIpHEINIe AacIeKTiIepl KaMTHIbL:
OEpIKTIK MEeH TYPaKThUIBIK, SKOJOTUSIIBIK TYPAKTBUIBIK, OHIMHIH KayIlCi3/iri, KanTa
OHJICY MYMKIH/IIT1, OHIPIC THIMJIUIIT, CTAaHAAPTTAP MEH 3aHHAMAaFa COMKECTIK.

Kara3 kanramacel xKyKTemere ToTern 0epe ajatbiHaai 0epik 00aybl KEpeK KoHe
TachIMaJIay JKOHE CaKTay MpOLECIHIE TayapiapIblH 3aKbIMIAHYBIH OOJIbIpMaybl
kepek. Canaiibl Karas KarTaMachl 9KOJOTHSUIBIK Ta3a MaTepHaIap iaH JKacamybl KEpeK
KOHE TYPAKThl OpMaH TXIpUOeciHiH Oemiri peTiHae cakTamdybl kepek. Kamramana
Tayapiapra 0epityl MyMKiH 3UsIHABI XUMUSUIBIK 3aTTap 0oJiMaysl kKepek. by acipece
a3pIK-TYJIKTI KamTaMa YIOiH eTe MaHbBI3Abl. JKOoFaphl camajgbl Kara3 KalTaMachl
HKOJIOTUSIIBIK ocep/i a3aiTyFa BIKHAJN €TETiH KalTa eHJIey JKOHE KoJlere jkapary
IpolLECiHAe caKTalybl Kepek. Kantama enaipic »xeniyiepi apKbUIbl OHail Tyl Kepek,
COHBIMEH KaTap Karrama MpoIecTepiHiH THIMILIITIH KAMTaMachl3 €Tyl Kepek.
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Cana oObeKTIIepAiH MOHI MEH OJIapJIbIH KAaCUETTEPIHIH CUMATTaMachl PEeTiHAC
opKamiaH ajgamjap YIIH YJIKEH TMpakTHKajdblK MoHre wue. COHIBIKTaH ajaam
alfHaNbICAThIH OAPJIBIK HOPCEHIH calachlH Oaranay Macesenepl €H MaHbI3IbUIapbIHBIH
Oip1 60BIT Kaja Oepe/i.

Kpamumerpus (;mat. qualis-kanpmaii cama JKoHE ..METpHs) - OpTYypii
O0OBEKTIJIEPAIH CanachlH CaHJBbIK Oaranay 9JIicTepiH OIpIKTIPETIH FHUIBIMU calia.

KBanumetpusina «camnay yrbIMbl KOJJIAHBUIATHIH Ke3 KEJITeH HbICAaHAap OOybl
MYMKiH.

Juggepenyuanowvr bazanay a0ici.

barananateiH ©HIMHIH OIpJIiK KOPCETKIIITEPIHIH MOHAEPIHIH >KUBIHTHIFBIH
0a3albIK KOPCETKIIITEPIH MOHAEPIHIH COWKEC IKUBIHTBIFBIMEH CaJBICTBIPYFa
HETI3/ICJITEH OHIM CalachlHBbIH JEHTeWiH auddepenuuanasl Oaranay omici Jen
aTanapl.

Kepcetkimrepai auddepeHuuanabl 9IICIEH CalbICTBIPY YUIIH (opmyanap
OOWMBIHIIIA ©HIM CaNaChIHBIH CAJIBICTBIPMAJIbl KOPCETKIIITEPIHIH MOHAEP] €CenTeel
((10) xome (11)):

Ko = P; / Pi 6as (10)

HEMECC

I<0 = Pi 6a3 / Pi; (11)

MyHza P - GaraniaHaThIH ©HIM calachbIHbIH 1-1111 KOPCETKIIIIHIH MOHI;

Pi6as - 1 - 1111 6a3ajIbIK KOPCETKIIITIH MOHI.

| - ©HIM carmachbIHBIH KOPCETKIIITEPiHIH CaHBI.

Kepcetkimrepai auddepeHunanapl  oIICIEH  CaJBICTBIPY  HOTHXKECIHIE
OaranayJibIH KeJIeCl HOTHXKENepl carajbl TYPAE TYKbIPHIMAATYbl MYMKIH:

- OaraylaHaTBIH OHIMHIH cama JCeHreil 0a3aliblK YITIHIH JCHTeHiHEH KOFaphl,
erep Oapibik MoHAep =1 GoJica sxoHe KeM jaerenie 0ip MoHi >1 Goca (aFrHuU, OapIIbIK
KepceTKimTep OOWbIHINA 6HIM 0a3ajblK YATIICH KeM TYCIEHIl jkKoHe KeM JCTeHIC
OipeyeH achI Tycel);

- OaranmaHaThIH OHIMHIH cara JeHreii, erep (=1 6apabiK MoHAEpi (SFHU OapIIbIK
KopceTKimTep OoMbIHINIA OHIM 0a3ajblK YJrire colkec Keyce) Oa3ajiblK YITIHIH
JIeHremine Tex 00J1abl;

- OaraylaHaThIH OHIMHIH cara JieHreii 0a3aiblK YATIHIH JeHIeH1HeH TOMEH, erep
OapJsibik MoHZIep <l apanbiFbIiHaa 00JIca KOHE KeM JAereHjae Oip MoH KaraH Typjae 1-
JIeH ToMEH OoJica (SIFHHM, OapJIbIK KOPCETKIIITep OOWBIHINA OHIM Oa3alibIK YJITiIeH
acraiipl )koHe KeM JiereHe O01p KopceTKill OONbIHIIA 0J1aH TOMEH 00JIaIb).

CanpICThIpMaIIbl cana KOpPCeTKIMTEPIHIH MoHAEpiHIH Oip Geiri >1 xone <
1 Geuniri OonraH xarnaiaa nuddepeHunanIbl 9AiC HOTUXKE OepMei.

by xarnaiina kemenai 9ficTi KoJijanyra 00Jabl.

CranmapTKa ColiKec KanmTamaJaarbl XUMUSUIBIK JIEMEHTTEPIH KypamMbiHa /-
KecTeZle KeNTIPUIreH TajanTap KONbLIaabl.
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Kecte 7 — CrannapT OOMBIHIIIA XUMUSUIBIK 3JIEMEHTTEPIe KOMBLIATHIH TaJlalTap

DaeMeHT DNEeMEHTTIH MaccalbIK yieci, %, ToMeH emec
Temip, Fe 0,001
Kanpmuii, Ca 0,01
Amomunuii, Al 0,001

Kanrama yirinepine XUMUSAIBIK Talfay KYPrizy Ke3iHJe HOTIKEJEep ajIbIHIbI
XKoHE 8-KecTe/e KeNTipuIreH.

Kecre 8 — KanTama yariiepid cblHay HOTHXKEC]

DeMeHT Fe, % Ca, % Al, %
1-mmi yori 0,022 17,74 0,028
2-111i yIIri 0,05 2,318 0,038
3-11ni yuIri 0,21 1,12 0,221
4-mmi yiri 0,057 2,775 0,443

byn »snemeHTTepAiH Ma3MyHbl KanTamara >Korapbl OepikTik Oepenl. byn
KOPCETKIIITED «OH», COHABIKTAH KalTaMaHbIH CallachlH aHbIKTay ymiiH 0i3 (8)
dbopmyacelH KoyaHnaMbl3. baranmay HoTmkenepi 9-kectene KenTipiareH.

Kecre 9 - Kantama ynrinepin 6aranay HOTHXKeNEpi

DieMeHT | Pic | Pi q

1-1mi yari

Fe, % 0,001 0,022 22

Ca, % 0,01 17,74 1774

Al, % 0,001 0,028 28
2-11i ynri

Fe, % 0,001 0,05 50

Ca, % 0,01 2,318 231,8

Al, % 0,001 0,038 38
3-1mi yari

Fe, % 0,001 0,21 210

Ca, % 0,01 1,12 112

Al, % 0,001 0,221 221
4-1mi ynri

Fe, % 0,001 0,057 57

Ca, % 0,01 2,775 2775

Al, % 0,001 0,443 443

baranay HoTwxenepiHe CyiieHe OThIpbIN, OarajaHaThIH KanTaMaHbIH OapiIbIK
yJriIepl HEeT13T1 YTiHIH JeHI€H1HEH achIl TyCel IeTeH KOPBITHIH/IbI J)KacayFa 00abl,
OyJ1 OepiIreH KanTaMaHbIH JKOFapbl OepiKTiriH kepceremi [297].

En Oactbichl, KanTama cama MEH KayilCi3MIKTIH HOPMAaTUBTIK-TEXHHUKAIBIK
Ky>KaTTapblHa ColiKec Kelyl kepek. 10-kecrene Kara3 yITiCiHIH yII Typi (Oumail xoHe
Kypiml ca0aHblHaH, Ougail cabaHbIHaH, Kypill ca0aHbIHAH >KacajfaH YIrijiep)
OOMBIHIIIA ChIHAY HOTHXKENEP1 KeNTIpLIreH.
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Kecte 10 - AnblHFaH Kara3blH TEXHUKAJIBIK CUIIaTTaMallaphbl

Nel Ne2 Ne3 | BasanbIk
yari | yari | yari MOHI
1. Kenemi 1 M? Kara3/IplH CalIMarbl, T 170 | 185 | 152 100-200 | I'OCT 13199-88
2. KenjieHeH OarbITTarbl ACCTPYKTHBTI
kyul, H, kem emec

KepceTkimTiH aTays Cerinay omici

KYpFaK Kyuje 41 39 37 37-42 I'OCT 13525.1-79
blnranmer kyiinge 7,8 78 |79 8,0 I'OCT 13525.7-68
3. KenneneH OareITTarbl 3,5 3,1 |28 2,7-3,9 I'OCT 13525.1-79
CaJIBICTBIPMAJIBl CO3Y-CO3bL1Y, %, KEM

eMec

4. MaruHa OarbIThIHAAFbI a0COIIOTTI 780 | 720 | 750 670-850 | I'OCT 13525.3-78
KBIPTHUTYFa TO3IMILTIK, MH, KeMm emec
5. Aya eTki3rimriri, cM®/MuH 520 | 430 | 310 | 200-600 | I'OCT 13525.14-77
6. Topasl skarbIH Oip KaKTHI Cynay 25 23 24 22-33 I'OCT 12605-82
Ke3iHze CyIbIH OeTKi CIHIpPTillTIT, T,
apTHIK eMeC

7. Cy eTki30eymIifiri, car, KeM emMec I'OCT 9841-83

TUAPOCTATUKAIIBIK dJ1ic OOMBIHIIIA 5,8 43 (4,2 3-7

10 METOIy KopoOoUek 3,1 28 |24 2,5 4.6T.

8. blnranapuieirel, % 8 7 8 7-11 I1o I'OCT 13525
16-91

Bomnactonutr KoceutFaH —OWMOBIIBIPANTHIH  OWpail cabaHbl MEH Kypill
KaITaMachlHbIH 3€pTXaHAIbBIK YJITICIHIH (U3MKa-MEXaHUKAIBIK KACHETTEPIH 3ePTTEY
Ke3lHJe OCpIKTIK IIeKTepl OeNTriIeHl, Marepual ©Te THIFbI3 KoHE OlpKesKi
KypbutbiMFa ue. ThiFbi3abiFsl 1,15 r/cm®, Gepikiri 16,67 + 0,83 MIla koHe KbIPTHLTY
KE31H/eTri CalbICThIpMalibl y3apybl 6 % Kypaiinbl, Oy eHiIMII KamTama YIIiH
MaTepuaibl  KOJJAaHy  MYMKIHAITIH  KepceTelil. BoIacCTOHUT  KOCBUIFaH
OMOBIABIPANTEIH ~ OWgall MeH Kypiml cabaHbIHAH  JKacaJiFaH  KarlTaMaHbIH
cunarramanapsl 11-kecteie KepceTiareH.

Kecrte 11 - TexHuKanbIK cunarramManapbl

KepcetkimriH aTaysl BonnacToHUT KOCBUIFaH OMOBIIBIPaWTRIH Ouail )koHe Kypill
ca0aHbIHAH JKacaJlFaH MaTepHai
YKymcapry temneparypacer | 60 °C

Kaiita eryiey | 130-210 °C

TeMIepaTypackl

buosiapipay nopexeci 45 KyH i1iH/1e a3po0ThI )KoHE aHA3POOTHI MEXaHU3M OOMbIHIIA
BUTFJIJIBIH KaTBICYBIMEH TOJIBIFBIMEH BLIBIPAiIbI

bIcTBIKKA TO3IMIITIK 70°C

XKanran ke3zeri xargaiipl | Kyiiecis sxanazipl, KyHAIpUIreH KaFa3ablH Mici MIBIFAbI, KYHT€HHEH
KEWiH KYJI KaJlaJbl

TexHukanplk cumarramanapbl OOWBIHIIA allbIHFAH 3€pPTXaHANbIK  YJITI
OMOBIIBIPANTBIH, KOFapbl Temmeparypara TteTen Oepe ananel, KO «Kanrama
Kayincizairi Typansi» TP colikec Kayirci3 00JbIn TaObLIabl.
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12-xectene anbIHFaH YJATIHIH CBIPTKBI OCEpJIEpIHE TOIMJIUNK KOPCETKIIITEPl
KOPCETLITEH.

Kecre 12 - CpipTKbI oceprepre TO3IMIUTIK KOpCeTKIITepl

KepceTkimriH aTaybl BosmacToHUT KOChUIFaH OuIai *oHe Kypilll cabaHbIHAH JKacaliFaH
KOMITO3HIIUSUIBIK MaTepHal

Temneparypa, °C 60

blnranaeiasix, % 75

XuMmusblK Te31MIUTIK | CiaTiiepMeH, KBIIIKBUIIAPMEH KaHaCyFa KO0l OepMey Kepek. Maiinap
MEH CyFa OpTallia Ce3IMTaIbIFbl aHBIKTAJIFaH

buonorusuibik Taburu MUKpOOPTaHU3MICPMEH JKaHACYFa YKOJI OeplIMe i
TO3IMIUTIK

3epTxaHaNbIK JKarjaijla anblHFaH OWOBIIBIPANTHIH MaTEpHANIBbIH YITLIEpi
KOpIIaraH opTaHbIH TemiieparypackiHa 60°C aeiliH, buraiabUIbEbl /5% neiin Te3en,
OyibIMAapbl MaiJanaHy Ke3lHAE CLITUIEPMEH, KBIIIKbUIJAPMEH »aHACyFa >KOJ
oepuimMeiiai. MarepuanaslH Maijaap MEH CyFa opTallla Ce3IMTaIbIFbl aHBIKTAJIFaH.
Matepuanasiy Oy3bUTYbl KOpILIaFaH OpTara TaOUFU MHKPOOPTaHU3MIEPMEH EHIEH
Ke3j/1e OacTanaipl.

4.2 OnTuMaabIK peskuMaep MeH KypaMaapabl d3ipiaey

3epTTeynep HOTWXKECIHAE O3IPJICHIeH CTaHAAPTThl KOJIJAHY HOTHXKECIHIE
TEXHUKAJBIK PETJIaMEHT TajalTapbIHBIH CaKTaybl €pIKTI HETi3Jle KaMTaMachl3
€TUIETIH CTaHAApPTTay >KOHIHJErl KyXaTTap Ti30€CiHE €Hri3y Ke3JelreH Ke3/e
WHXEHEpPJIEp MEH FajbIMJap apKbUIbl KaHA MaTepHaNIbl alyIblH PEXHMI, KYpaMbl
OOMBIHIIIA ONTUMAJABl MAIIMETTEP MXOHIHAE >KETKUIKTI 3epTTeyJiepre KaTbICThI
TEXHUKAJBIK PETJIaMEHTTIH TaJIalTapbIMEeH 0alIaHbICTBIPBLITYHI THIC.

AnBIHFBL Tapayiap/a KeNTIPUINeH LEeJUTI0I03a alylblH TEXHOJOTHUSIIBIK
cunaTTamanapblHa ~ COMKeC  Kara3  OHJIPICIHIH  3€pTXaHajblK  JKaFJdailIarel
KOMIIO3MTTEP IiH ONTUMAJIIBI pEXKUMIEPl MEH ImapameTpJiepin Oenrineyre 6omaap (13-
KECTe).

BonnacToHUT KOChUIFaH Kara3 KYpbUIBIMHBIH 0OacTamkbl KaTThUIBIFBIHBIH
YKOFaphUIAYBIMEH JKoHE Oasy cepmimMiil nedopmarivs aliMarbIHAA XKOHE aliJIbIH-alia
Oy3bLTy aiiMarbIHAa KaTThUIBIKTBIH KOFapbhlUlaybIMEeH cunaTTanaasl. CTaHAapTThI YT
petinae anbiHFaH Kara3z 16,11+0,51 MIla Oepikrtik meri MoHuepiH kepceTTi. 2%
BOJUIacTOHUTI Oap Karaz 16,63+0,83 MIla GepikTik MIETIHIH €O KOFApbl MOHIEPIH
kepceTTi. Ochuaiiina, BOJJITACTOHUT MEH Kpaxmall Kara3AblH KOFaphl CO3bLITY KYIIH
KKET €TeTiH OEpIKTIK IIEriH apTThIpyFa bIKnaa eTTi. Llemirono3a MeH BOJIJIaCTOHUT
apachIHJaFbl MOJIEKYJaapajblK CYTEKTIK OalllaHbICTapIbIH TY3UIyl KarasJblH
MEXaHUKaJIbIK KAaCUETTEPIH dKaKcapTyFa KabuieTTi aen 0omkayra 0oiaibl.
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Kecte 13 — 3epTxaHaiblK >Karaaiarbl KOMIIO3UTTEPAIH ONTUMAJIIBI PEKUMIEP] MEH
napameTpiepi

CabaHHaH [EJUTIJI03a ATy
MaKCaThIHIa OHICY
JTaITapbl

CabaH bl KaTaIu3aTop
KOCY apKbUIbI TETe-TeH
HEePYKCYC KBIIIKbUIBIHIA

bunaii cabanbrtkypim
cabaHbI

120°C, 60 mun

.« Kypir cabansl
Bupnait cabansl YP

100°C 60 mun 120°C, 60 mun

OHJICY

NaOH epitingicinae enaey | 100°C, 60 mun 120°C, 60 mun 120°C, 60 mun
pexxuMi

Cy «xocy apkbutbl cy | 100°C 120 mun 120°C, 120 mun 120°C,120 mun
MOHIIIACBIH]IA OHJILY

OprasocoiIBeHTTI 100°C, 120 muu 120°C, 120 mun 120°C, 120 mun

TOCIJIMEH OHJICY
bepiktik, MIla

16,58 16,68 16,39

Maccara Kpaxmaj KOCy Kara3AblH IIAHIbUIBIFbIH TOMEHJIETII, TOATHIPFBIIITHIH
CaKTaJybIH ’KOHE Kara3/ibIH OEpIKTIriH apTThip/ibl. Kpaxman cyaa KbI3AbIPbUIFAH KE3/e
XKelaTUHU3auusaaanaael (ckenatunaey). Kapronm KpaxManblHBIH JKE€TaTUHU3ALMSICHI
60-65°C temmneparypana 6acrannbl. Kpaxman goHmepi Kpaxman CyCIeH3USICBIH Y3aK
yakbIT KbI3JIBIPFaH/Ia KaTThl iCiHIM, Memiepl 30 ece HeMece OJlaH J1a KeIl YJIFailbl,
xKapTbUiail xapbulblll KeTTi. Ochutaiilia, Kpaxmaja @acTacel maiiga Ooiabl, ol
KOMITO3UIIMSIIa OalIaHBICTRIPYIIBI PETIHAC Al gananblIbl. 14-KecTene 3epTXaHabIK
YKaFIai1arbl KOMIIO3UTTEP/IIH ONITUMAJIIBI KYpaMIaphl KEITIPIITEH.

Kecrte 14 - 3epTxaHabIK *Kar1aiarbl KOMIIO3UTTEPAIH ONTUMAIIIBI Kypamaaphbl

Kenatun
KOMIOBHT TH bunait Kapron, Kypim Bosnac- MEH
cabansl, % % cabanbl, % | ToHUT,% | Kpaxma,
%
bunaii cabanbrt+kapToH+ 75 20 2 3
BOJUTACTOHUT
bunaii cabansl +Kypimn 40 20 35 2 3
ca0aHbBI+KapPTOH+BOJIJIACTOHUT
Kypimr cabanbr+kapToH+ 20 75 2 3
BOJUTACTOHUT

Kpaxmanapl OaiIaHBICTBIPFBIII MAaHBI3JIBI PO aTKapiabl, OJ TaJIIBIKTap
apachlHIAFbl anare3vs KYIITEPIH JKAaKCapTy »JKOHE Kara3 OHIMJIEpIHIH KeH
ACCOPTUMEHTIH OHIIPYJE Kara3IblH OCPIKTITIH apTThIPY YIIIH KojmaHbuiaabl. Karas
OCH KapTOH OHIIPICIHJIC aJFaIIKbl JKOHE €H KOIl KOJIAAaHBUIATHIH KOCAJIKBI 3aTTap IbIH
0ipi - kpaxMasl. Maccamarbl Kpaxmajl Kara3 IMIaHbIH a3alTaabl KOHE TOJITHIPFBIIITHIH
CaKTalybIH kaKcapTajsl. COHbIMEH KaTap, Kara3JbIH *alrbl OepikTiri apTTel. Karas
KaTTBIPaK oHE ceprimal 6oaabl.

131



4.3 7KaHa MaTepuaJifa HOPMATHBTIK-TEXHUKAJIBIK KY:>KaTTaMaHbI 33ipJey

CranmapTTap MEH HOPMATHUBTEp Marepuajijapra KOWBLIATBIH TaanTapibl,
ojlapabl TaHOanaynbl, KanTaylbl, TachbIMalJayAbl >KOHE CaKTayJbl aHBIKTAW]IbI.
CoHbIMEH KaTap maTepuaifapblH OENTUIeHreH TalanTapra COMKECTITIH TeKcepyre
MYMKIHJIIK O€peTiH ChIHAY KOHE OaKblIay oJiCTepiH OeariIeimi.

Marepuangapabpl — CTaHIapTTay SKOHOMMKAHBIH  OpTYpial  cajallapblHza
naiiagany Ke3lHJie carma MEH KaylIlCi3[IiKTI KaMTaMachl3 €TYJIH MaHbI3bl Kypasbl
OOJIBINT TaOBLIAIBI.

Marepuanmapapl CTaHAApTTAy OHIIPIC TPOIECTEPiHIH THUIMIUIITT MEH
YHEMILUTITIH apTThIpyFa bIKNAN eTeil. bipblHFail cTaHgapTTap *aHa MaTeprasap/Ibl
a3ipJiey JKOHE ChIHAY UIBIFBIHIAPBIH a3aiiTyra, COHAal-aK camaHbl OakpLIay KoHE
cepTU(UKaTTay pACIMIEPIH KEHUIIETYTe MyMKIHAIK Oepe/l.

CoHbIMEH, MaTepuaiapJbl CTaHAapTTay cajlaHblH Oocekere KaOUIeTTUIITH
aKcapTyFa bIKnai erefi. bipblHFail cTaHgapTTap 9pTypJil MaTEpUAIIIAPAbI OJap IbIH
cunaTTamaiapbl MEH canachlHa Kapall CaJIbICTBIpyFa jKOHE OarajiayFa MYMKIHJIK
Oepeni. byn Tanceipeic Oepymiuviep MEH au3aiiHepiiepre o3 >xkolamapbl YIIIH €H
KOJIailsIbl MaTepuaiapJpl TaHJayFa KOMEKTECEAl MKOHE MKETKI3YIIJiepre JereH
CEHIM/I1 apTTHIPA/IBI.

Bipinmi ke3enne OuOmuMorpadusiIbIK IIONY HOTHIKECIHIE NaijaliaHy >KOHE
TEXHOJIOTUSUIBIK KaCHETTepl MaTepuaibl MaigaiaHy/IbIH SKOHOMUKAIIBIK THIMILUTIIT
TYPFBICBIHAH KApACTHIPBUIATHIH ~MaTepHalgap aHbIKTadaAbl. EKIHIN  Ke3eHJe
MaTepUaNIbl  TaHAAy  TEXHOJNOTHWSUIBIK JKOHE  MaijajaHy  KepCETKIITepiH
AKCIIEPUMEHTAJIIBI TYPJE aHBIKTAW OTBIPHIMN, TEKCEPY MPOIECIHAC HAKThIIAHABI, aTall
aliTKaHJa: maiijaiany Ke3iHjae Marepuainaa 0oJaThIH KOATyJALMSUIIBIK, KYPhUTBIMIBIK
)oHe Oacka mporectep. Kommeprusmanapipyra MalbIHIABIK YIIIH TEXHOJOTHSIIBIK
JaWbIHIBIK KaMTaMachl3 €T1Ie]l1, OHbIH O0aphIChIHIa MaTepUAIIapAbIH IIHKI3aT 0a3achl
OaranaHaabl. OHIIPICTI YHBIMIACTBIpy[a MaTepHalJapAbl TaHIAybl AHBIKTAWTBHIH
Heri3r1 pakTopiapAbiH 01pl - OHIMHIH MaTepUal ChIMbIMIBUIBIFBIHBIH TOMECHICYI.

Kara3 kanramace! qypbic )koOajlaHFaH jKoHE MaiJaTaHblIFaH Ke3/1¢ THIM/I1 )KOHE
KOpIIaraH opTara Te3imi memrim 6osa anaasl [298-301].

JyHuexysunik cayna yHsIMbIHBIH —Caynafgarbl  TEXHHKAJIBIK — Keaepruiep
xoniuaeri kemicimine (JACY¥-upiH TBT xeninmeri Kemicimi) coiikec XanbIKapaibiK
CTaHAApTTapAbl KOJJIAaHy €JJIep apachIHIArbl CayaaJiarbl TEXHUKAIBIK KeJeprijaepi
JKOIOJIbI KAMTAaMAacChl3 €TETIH MaHBI3/IbI APTTapAbIH Oipi O0JIBITT TaObLIabl. OHIMHIH
KanTamMachl TYTBIHYIIBI YIIiH MaHBI3ABl €MEC, OWTKCHI OJ1 OHBI OHAIpYre KaHama
mBIFBIHAAP okelei. COHABIKTaH KalTaMaHbl CTaHAApTTay Ke3iHAC TYTHIHYIIBIHBIH
KAyI[CI3AIrT MEH JEHCAyJIbIFbl, MaiJanaHy bIHFAMIbUIBIFBL, OEpIKTIrl, COHAa-aK
KOpILIaFaH OpPTaHbl KOPFay JKOHE PeCypCcTapbl YHEMACY CHSKTHI KalIbl (akTopiap
eckepuryl kepek. Tayapiapapl HeMece KbI3METTEp/ll CaThill ajyliblaap OOJIbII
TaOBUIATHIH HKOJOTHSUIIBIK aCMEKTUIep OOMBIHIIA TYTHIHYIIBUIAPABIH KaKETTUIIKTEPIH
KaHaraTTaHABIPATBIH ca0aHHAH OHAIPUITCH KanTaMa OOMBIHIIIA HOPMATHUBTIK
KY>KaTTap/ibl d31pJey.

AnaM KoHE KOpIIaraH oOpTa YIIIH OYBIN-TYI0 MaTepHallbiHA KOWBUIATHIH
KayilCi3iK TaJanTapbl, OybII-TYI0 MaTepUabl: aJlaM JICHCAYJIbIFbIHA XKOHE KOpILIaFaH
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opTara KayilnTi HEMece 3USHIbI 3aTTapAblH OeJiHyl; 1IiHericiHiy OyiIiHyl HeMece
OYBITI-TYI0O MaTepHaJbIHBIH INIHICTIMEH ©e3apa OpeKeTTeCylHEH TybIHAaraH OYJIHY
HOTIKECIHE 3USIH KEeITIpMEyTe THIC.

Kantama OHBIH KaylilCi3[iK CUIAaTTaMalapblH HallapiiaTiiaiéi HeMece OHBIH
MaKcaTbIHA COMKECTIT MEH CEHIMIUIIT TachIMajijiay JKOHE caKTay Ke3iHe, COH/Iai-aK
KanTaMaHbIH OCJNTiJICHIeH KbI3MET €Ty Mep3iMi IIIHAE 63repMEHUTIHACH eTim
Ma3MYHbBIH KOPFaybl KEPEK.

Kanrama eniMzaepai keneci xaraaiyiapaad KOpraibl:

@) COKKBI HeMece JipiJl CHSIKTBI CHIPTKBI MEXaHUKAJIBIK dcepiiep;

) BUIFaJl HEMECE aya CUSKTHI OHBIH OY3bUTybIHA SKEJIETIH KaKETC13 3aTTapbIH
eHYI;

0) KJIMMATTBIK Scepiiep, MbICAJIbI, SKCTPEMAJIILI TEMIIEpaTypa:

B) Oenrini Oip yakKpIT ©TKEHHEH KEWIH BIIBIPANTBIH KamTaMaHbl KOCIAaFaHJa,
MBICAJIbI, YABTPAKYJITIH COYJIEICHY.

KanTamaHblH KOHCTPYKIMSCHI TYTHIHYIIBIHBIH OHBI jKapakaTTamail Hemece
1IIHAETICIH OyJIipMei Kaylrci3 alryblH KaMTaMachl3 €Tyl THIC.

KanTamaHbiH 1u3aiiHbl MEH OPBIHIATYbl MbIHAIAPIbI KAMTaMAaChI3 €Tyl KepeK:

) TackIMalIIay, caKTay, XKETKi3y Ke3iH/Ie JIe, TYThIHYIIbI CAThII aJFaHHAH KeHiH
JIe KallTaMaHbl bIKTUMaJ (TYIKUTIKT1) aJiblll TaCTaFaHFa JIeWiH Ma3MYHHBIH CaKTaybl;

9) Ma3MyH/bl MaiilaJaHFaHFa JACHIH JKOHE OHbI CaKTayAblH OApJbIK OJaH 9pl
KE3€H]1 1I1HAe KOpFray/bl;

0) KanTaMaHBbI ally KoHEe KaKeT OOJIFaH KaF1ai1a TYTHIHYIIBIHBIH Ma3MYHbIHA
KaylIici3 KOJI )KeTKi3yl Ke31H/Ie OHBIH alllbIK KYHJIe CaKTaIyhl;

B) KalTamaHbl a0y KoHE OHBl OHIM IaiIalaHblIMaFaH Ke3/e KaObIK KYHe
cakray. bapiblk Kartama Kypajajaapbl Ma3MYHHBIH CUIIAThIHA, KallTaMa TypiHE COMKeC
KeJTyl KepeK KoHe MaiijaliaHy Ke31H/1e bIHFaIbl 00TybI KEpEK;

r) IHAETICIH OyaipMen any;

F) KalTamMaHbl KalTa TMaiJgalaHFaH >KaFjalja, oHbl OyiagipMmel KamTamajaH
1ITHJETICIH ally;

1) KanTamaja Ma3MYHHBIH TOJIBIK OOJYHI;

€) OHMAIpYIIl OpPBIHAANTHIH KaWTa MaiaJaHbUIaTBIH KanTaMaHbl TOJTHIPY.

CabanHaH >kacajraH KalTaMma carachlHa 9Cep €TETIH >KaTTaplbl Tajiaal Keme
51-cypeTTe KepcCeTiITreHIel KamnTaMaHBIH calachlHa ocep €TETiH (aKTopJiapablH
ceben-cangapibIK JUarpaMMachl KYPhUIIBL.
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[ Kei3MeTKepaep ] [ Kypax xadabiK ]

BimKTiTir MeH ﬂe“‘zaﬁm [ o I cabarzap ] [ HKabmeikTem ecxipy Aapexeci ]

TaEIpHOECT

TeMEH mapu:[aw | KApTOH l
BOILTACTOHHT
1

) KPEXMAT

KBI3METKEDIEPLE
B:aﬂmwfﬂ Karas kyro anmapaTeiEsE
AfEIITYIIAp N HMHANEIE 3NEMEHTTED AYMBIC PEXIMIEp]

Kanrama
CAMACKHI

7] W \/.
W/ ! v

A N
[ CAlATBIE, ] | Temmepatypa I [ CTAaHJAPTTEL ]
. \
-
ARCILTY ATAITHAIBIE EUTFATIED .
'
Kopmaran

opTa

[ oaicrep ]

Cyper 51 - KanramanbIH camnachlHa ocep €TeTiH (pakTopiapablH ceOer-canaapibiK
JTMarpaMMachl

JKyMBICTBIH MaKcaTblHA COMKEC KanTamMaHbl ©HIPYI€ KeJecl IUKI3aT MeH
MaTepuaniap KOoJJIaHbUIIbL:

- T'OCT 10700 OoiipiHIIa KapTOHHAH JKOHE Kara3fgaH CYpbBINTaIFaH
MaKyJaTypa;

- Ouan cabaHbI;

- Kypii cabaHbl;

- )KeJIaTHH;

- BOJUIACTOHMT;

- Kpaxmall.

byn HOpMaTHBTIK KYKaT LEJUTIOJI03a MEH KapTOHHAH, Kara3 MakyJjaTypaJaH
KacallFaH >KYMBIPTKaIapAbl OYBIM-TYIOTe, TaChIMalayFa JKOHE CakTayFa apHallFaH
10, 20 xone 30 ysAIIBIKKA apHaJFaH XYMbIpTKajJapra apHaJFaH Kara3 Karramara
(TylHEK TeceMmliep KOHE Kara3 KakKMakTapbl Oap Hayanap) KOJJAHBUIAJbl >KOHE
OHIMHIH carachbl MEH KayIiNci3Iirine KOMbUIaThIH TajdanTapabl Oenriaeii.

KanTtama keneci Tanantapra colkec Keel:

- KUCalo — 5 MM-JICH apThIK €MEC;

- BUTFAJIOBUIBIK - 4-7%;

- CHSIHBIH CiHY YaKBITHI KeMiHJe - 45 MuH, oTIeNi cyJaHyFa Koy OepiamMeni;

- KbICy Ke3iHzeri gedopmanus (KbICy KylIi) — 3 MM apThIK €MEC.
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XKyMbIpTKa HayacblH MaWbICTBIPYFa apHAJFaH ChIHAK >KYMBIPTKAHbI KarTama
YIIIH KOJIJAaHBUIAThIH HayaHbIH OEPIKTITT MEH TYPAKThUIBIFBIH aHBIKTay MaKCaTbIHIa
Kyprizuial. bynm MaHBI3bI ChIHAK, ©MTKEHI >KYMBIPTKaHBI KalTaMa >XYMBIPTKaHbI
TachIMaJilay oOHE CakKTay Ke3iHAe 3aKbIMJaHyJaH KOpFayIbl >KOHE KOpFayabl
KaMTaMachl3 €Tyl Kepek. JKyMbIpTKa HayacbhlH MaWBICTBIpYFa apHalFaH ChIHAKKa
KOCBLITYbl MYMKIH Kajamjaap:

Yarinepai Tanuay:

OHpipicTe KOJJAHBUIATHIH HayajapAblH OKULMIK YATUIepiH TaHmay. by
YJITiIep HayajgapslH OYKiJ MapTHACHIHBIH OK1JI1 00TyBI KepeK.

Ynarinepai naibsiHaay:

HaxkTbI )kxyMBbIC JKaFAaliapbIiHa COMKeC KeNeTiH YATUIep i qaiibinaay. Mpicassl,
oJlap HAKThl KamTama KarJaillapplH MMUTALUsIAy VIIH KYMBIPTKAMEH KYKTEyl
MYMKIH.

Tanamrap:

XKympipTKa Hayajmapbl OpbIHAAQYbl KEpeK TajanTapAbl aHbIKTay. byn
MaKCUMaJJIbl caJIMaK IIEKTEYJEePIH, HayaJarbl )KYMbIPTKaIap bl CaHbIH, COKKbIJIaH
KOpFay JICHTeiiH jkoHe 0acka mapameTpiep/ii KaMTybl MYMKIH.

Kucarons! eney:

Hayanapasl s)KyMBIpTKa caiFaHHaH KeWiH oJlapAblH Oypaiy ACHTEHiH eJliey.
Kucatro nedpopmanus, MIilIIHHIH ©3repyl HeMece OEpIKTIKTIH >KOFalybl TYPIHJE
KOpPIHY1 MYMKIH.

TypakThIIBIK CHIHAFHI:

HayanapapiH Tik *oHE KeJJIEHEH KbIChIMFa Kajlail TeTen OepeTiHIH TeKcepyl
KaMTUTBIH TYPaKTBUIBIK ChIHAFBl. bBysl TacbIMangay Ke3iHIe OpBIH alybl MYMKIiH
KBICBIMHBIH ~OCEpiHEH HayalapAblH CBhIHOAybIH Hemece nedopManusiaHOaybiH
KaMTaMmachl3 €Ty YIIIH MaHbI3/bl O0Iybl MYMKIH.

blnranra TO3IMIUIIK CHIHAFEL:

Hayamap purranablH ocepiMEH Kalail KypeceTiHIH Oaranay YIIIH bUIFaJiFa
TO31MJIUTIK ChIHAFbI, MBICAJIBI, )KaHOBIPJIbI aya-palibIH/Ia TacbIMajaay KEe31HIE.

Hotwxenepai tanaay:

ChlHAaK HOTWXKENIEpIH Tajjay >KOHE oJiapAbl OENTUIEHreH CTaHIapTTapMeH
canbICThIpy. Erep Hayanap TananTtapra cail 6oJica, OHJIa oJlap nmaiganaHyFa skapamabl
OOJIBII CaHAJIAbI.

Niny chIHAFBI ®KYMBIPTKAJIAPIbI TACKIMANIIAY KOHE CaKTay MPOIECIH/IE Carmabl
YKOHE KayIIci3 KanTaMmaabl KaMTaMachl3 €Ty YIIIH MaHbI3/IbI.

(A KochIMIaceiH)Ia YibIM CcTaHmapThl «CabaHHaH jKacalifaH >KYMBIPTKara
apHaIIFaH KarTaMa» HOPMATUBTIK KYXKaTbl, JOKTOPJBIK JUCCEpTaIus OOWBIHIIA
3epTTEy KYMBICTAPHI asChiHa d3ipiaeHreH. CoHbIMEH KaTap, (O KOCBHIMIIACKHIH)IA
«Unpacking Astana» KOMIaHUSCHIHA )KYMBIC HOTHKEJIEPl €HTI3UITeH Typasibl €HT13y
aKTICl KOPCETUITeH.

FrutbiMu 3epTTEy JKYMBICHI KE€3iHIE KOJNJAHBUIFAaH Kypasl XaOIbIKTap OKY
ypaicinge B076 — Crangaprray, cepTudukarray >xoHE METPOJIOTHs (caiaiap
OolipIHIIIA) OaFaapiiaMackl OOMBIHINIA OKUTHIH OUIIM alylibuiapra «AKKPEAUTTEY»,
«ColiKecTIKTI Oaranay cajachlHAAFbl aKKpEIUTTEy >KOHE JIMIUEH3UsUIay» MoHJepi
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OoiipIHIIIA O11IM Oepy Ke31Hje KOJIaHbLIaAbl, OKY YPIICIHAE KOJIJIaHy akTici b
KOCBIMIIIAChIH/IA KEATIPLITEH.

4 66J1iM 00HBIHIIIA KOPBITHIHABLIAP

BonnacToHuT KoChUTFaH OMOBIABIPAWTHIH Oujail cabaHbl MEH Kypill cabaHbI
HeTI31H/e acajifaH KalTaMachIHBIH 3epTXaHANBIK YITICIHIH (PU3MKa-MEXaHUKAJIbIK
KaCHETTEPIH 3ePTTEY Ke31H/1e OCPIKTIK IIEKTepl OCNTUICH/ 11, MaTepUasl 6Te THIFbI3 )KOHE
Oipkenki KypbutbiMFa ue. ThIFbI3ABIFEL 1,15 r/cm®, Gepikriri 16,67+0,83 MIla sxoHe
KBIPTBUTY KE31HAET1 CANBICTBIPMAIIBI Y3apybl 6% Kypanabl, Oy eHIM/I1 KarTaMa YIIiH
MaTepHaIbl KOJJIaHy MYMKIHIITIH KepceTemi. TeXHUKAIbIK CHIMaTTaMaiaphbl
OOMBIHIIIA AJTBIHFAH 3€PTXAHAJIBIK YT OMOBIIBIPANTHIH, )KOFaphl TEMITEpaTypara TOTE
Oepe amanmpl. 3epTXaHANBIK JKaFfaiia ajdblHFAaH OWOBIABIPANTBIH MaTEePHUAIIBIH
YJIriaepi KopuiaraH opTaHblH TemneparypacbiHa 60°C neiliH, bUTFangbUIbIEbl 75%
JeWiH Te3ell, OYUbIMIapIbl MaiialiaHy Ke3iHJE CUITUIEPMEH, KhIIMIKbUIIapMEH
YKaHacyFra KoJl OepiiMeliil. MaTepuanpiH Mailjiap MEH CyFa opTallla Ce31MTaIbIFbl
aHbIKTaFaH. MaTepuanasiH Oy3bUTybl TAOUFU MUKPOOPTaHU3MIIEP MaTEepHalIFa EHIeH
Ke3ze Oacraiaibl.

3epTXaHaiblK JKaFaalIarbkl KOMITO3HTTEPAIH ONTUMAJABl PEKAMISPI MEH
napameTpiiepl aHBIKTAIAL: bumail cabaHBI+KapTOH+BOUTACTOHUT KOCIACHI YIIiH:
NaOH epitinaicinae enney pexumi 100°C, 60 MuH; epyKCyc KbIIIKbUIIBIMEH OHJICY
100°C 60 mun; cy monmacbiHaa enaey 100°C 120 MuH; TOTBIFY-OpraHOCOJIBEHTTI
tocinmen eHaey 100°C, 120 mun kepcetti. bunaii cabanbI+kypim cabaHbI+BOIACTO-
HUT Kocnackl yuriH: NaOH epitinaicinae eHaey pexumi 120°C, 60 muH; nepykcyc
KbIIKpITbIMEH oHAey 120°C 60 mun; cy monmaceiaga egaey 120°C 120 MuH; TOTBIFY-
opraHocoiBeHTTI TocuiMeH eHuey 100°C, 120 wmun kepcerti. Kypim
cabanbI+BoIIacTOHUT Kocrackl yiriH: NaOH epirtinnicinne enzaey pexumi 120°C, 60
MUH; NEepyKCyc KbIKbUIbIMEH oHIey 120°C 60 MuH; cy MmoHmaceiHaa eqaey 120°C
120 MuH; TOTBIFy-OpranocoyiBeHTTi TociiMer eHaey 100°C, 120 Mun kepceTTi.

3epTxaHaNbIK KarJaiarbl KOMIO3UTTEP/IIH ONTHUMAJIbl Kypamaapbl: Oujai
ca0aHbItKapTOH+BOJUIACTOHUT HKEIaTHHHKpaxMan Kocnacel yimH (75-20-2-2-1)%,
Oupail caOaHbI+KApTOHTKYPIll Ca0aHBI+BOJIIACTOHUTHKEIATUHKpaXMall KOCIACh
yuriH (40-20-35-2-2-1)%, kypim cabaHbl+KapTOH+BOJIACTOHUTHKEIATUHHKpaxmal
Kocmacsl yiiH (75-20-2-2-1)%.

JIOKTOpJBIK KYMBICTBIH MaKcaTblHa COMKEC HOPMATHBTIK Ky)KaT o31pJeHI.
YWBIM CTaHIAPTHI IEJUTI0JI03a MEH KapTOH KAJIIbIFIHAH JKacajFaH aHa MaTepuai
10, 20 >xone 30 yAIIBIKTHI KanTama, KYMBIPTKAJIApAbl OYBIN-TYIO, TaChIMAJAAY JKOHE
caKkTay YIIIH KOJJaHBUIAJABl JKOHE JKYMBIPTKA KAlTaMachlHBIH camachl MeEH
Kayllci3Airine KOWBUIATBHIH Tayantapasl Oenrineimi. Kantama kemeci TajmanTapra
coiikec Kemeni:

- KUCaro — 5 MM-JICH apThIK €MeEC;

- BUIFAIABUIBIK - 4-7 %;

- CUSIHBIH, C1HY YaKbIThI KeMiHJe - 45 MuH, oTHeNl cyJaHyFa KoJ1 OepiMei;

- KbICY Ke31Hjier1 aedopmarius (KpICy K1) — 3 MM apThIK €Mec.
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5 KYTUIETIH SKOHOMMUMKAUIBIK K9HE 3KOJIOT'UAJIBIK 9CEP

Crangaptray NpUHIMITEPIHIH O1pi - pecypcTapAbIH OapibIK TYPIEPiH YTHIMIbI
naianaHy/ el KAMTaMachl3 €TYJCH TYPAThIH YHEMAUTIK PUHIIHITI.

OKOJIOTHSJIBIK TYPFBIIAH  ajiFaHja, araml IeJUII0JI03achl MEH KarasJblH
OHEPKICINTIK OHJIPICI YJIKEH allaHJaTYIIbUIBIK TYFbI3abl. bBipiHIIIEH, Karas3mibl
arapTy YUIIH KOJJAHBUIATBIH DJICKTP YHEPTUSICHIH, CY/bI, XUMUSJIBIK peareHTTep/,
COHBIMEH KaTap aTtMocdepara Oy MEH Tra3 IIbIFapbIHABUIAPHIH, aFbIHABI CYJIapiAbl
arbI3yJIbl dKOFApPhI TYTHIHY.

CabanHaH Kara3 »acay ©Te KOJalibl JKOHE THIM/II, Olpak MYHJall eHIIpiICTi
yIBIMIACTHIPY JKOHE OacTay YIIH YIKEH HHBECTHIINS KaKeT O0aibl.

OHIIPICTIH apTHIKIIBUIBIFBI MbIHA/IA:

- TeT1H JEPJIiK )KaHAPTHUIATHIH MIHUKI3aTThI Tak 1aj1aHaIbl;

- JIOHJ1 KOHE e3Te ¢ JaKbUIIapAbl ©cipy KaJIJIbIKTapbIH KOJEre >KapaTybl
KaMTaMachI3 eTeIl;

- TYPBIC YUBIMJIACTHIPBUIFAH Ke371¢ 0J1 KopIlaFaH opTaFra MUHUMAJIBI TEPIC cep
eTe/ll, OUTKEHI TINTi cabaH JUTHUHI y1aH TaOUFHU THIHAUTKBIIIKA aliHAJIa IbI.

Oprama anranaa, cabaHHBIH KBULIBIK OHIMILUIIT 4 TeKTapJIbIK OpMaH CHSKTHI
IeJUTI0I03aHbl Kypaiapl. CabaH IMUKI3aThIHAH MEJUTIOJIO3aHbl OHAIPY KYHBI YHEPTHUS
pecypcTapbl MEH XUMHUSUIBIK 3aTTap bl a3 TYThIHYbIHA OalIaHBICTHI aFaika (Kaparai,
KalblH, Oankaparaii) kaparanma 30%-ra TeMeH. CabaH IMKi3aThiHA apHaJIFaH
IIEJUTIOJIO3a-KaFa3 KOMOWHATHI KYPBUIBICHIHBIH HWHBECTHIUSIIBIK — CHIHBIMIBLIBIFBI
TaJIIIBIKTBl MTEPYJIH >KYMCAK pEeXUMIHE OailJIaHbICTBI COJI arall KOMOWHATHIMEH
CaNBICTRIpFaHa 2 €Ce TOMEH.

bumait cabaHplH eHjACY VIIIH a3 MeNIepAc XUMUSIBIK  3aTTap
KOJITAaHBLJIATBIHBIKTAH, IICJUTFOJIO3aHbl KallHATKaHJIa TMakga OOJIAThIH JIaCTAyYIIbI
3aTTap OWOBIABIPAWTHIH TOMEH IOJMMEPJICHTEH HEMECe MOHOMOJICKYJIATBIK
KeMIpcyJap KOCBUIBICTAPBIHAH TYpajbl. ©Op Ke3eHJEerl aFbIHIbl  CYJapAblH
CUTIaTTaMaJIapblH KOHE TEXHOJIOTHSJIBIK CYIBIH canachblHa KOWBLIATHIH TaJlalTap.Ibl
€CKepEe OTBIPHIIL, Al JaTaHbIIFaH CY/IbI THICTI )KeKE OHICYICH KEiiH KhICKA TYHBIKTATY
pPeKUMIHJIC KalTa Maiiananyra 6onaapl. Erep XUMHUSIIBIK-MEeXaHUKAJIBIK OHJICY JKeITic
KaiiTallaMa TaJIIBIKTBl OHJCY XoHE Kara3 OHJIPY 3aybIThIHAAa OpHaThLIca, Owmai
cabaHBIHBIH OIPIKTIPUIT€H aFbIHIBI CyJapbl Cy OalaHCHIH MYKHUST €CKepe OTBIPHII,
KalTalaMa TaJIIBIKTBl OHJEY VIIIH aFbIHABI CyJapablH OMOBLABIPAYBIH JKaKcapTyFa
BIKIAJI €Tell JKOHE Ke3 KEJIIreH TYIIbI CyAbl TYThIHOAN-ak Oumail cabOaHBIHBIH
XUMUSUTBIK-MEXaHUKAJIBIK ~ LEJUTI0JIO3achlH  oHAIpyre  Oonanel.  Ochbliaiinia,
aFbI3BIIATBIH aFbIHIBI CYJIAPIbIH JKaJIbl KeJeMi YraiManapl. Byt arbIHaBI Cyapabl
OacTankpl Ta3apTy TUIMILTIKTI apTThIPY apKbUIbI *KY3€re achbIpbUTybl MYMKIH JI€r€H/l
oinmipei.

ConbIMeH Katap OyJ1 Tapayaa 3epTTeysep/ie KOoMAaHblIFaH MUHEPAJI bl KOCIa —
BOJUIACTOHUTTIH aJlaM JICHCAyJbIFbIHA KayIlCI3AIrT Typaibl Kejeciiew Tannay
xyprizuial. Keitbip TonTeIpreimnTap KayinTi MaTepuangap O0ibIl TaObUTAbI KOHE
apHaiibl OHJCY MEH KalTa OHJLY I KaXKeT eTel. ToMeHIe OHEePKICINTe KaOblIIaHFaH
HET13T1 mapameTpiiepre CoMKec KIKTEITeH KOMITO3UIMSIIBIK MaTepyalaapaa
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KOJIJAaHBUTATBIH HEMEeCce OHall KojjaHyFa OoyaThlH KeWOip  TOJTBHIPFBIIITAP
Kentipuired. Muaaekcrep MplHamapasl Ouaipeni: Kayimn ok - 0; kayinTiiri a3 - 1;
opraia - 2; ayelp - 3; TeTeHie Kayin - 4. Cakray KOATapbl: KaJIbl, KbI3FBUIT Caphl;
apHaWbl, KOK; KayiITi, KbI3bLI.

JleHcaynbIKKa KaTBICTBI: KYJI IIIaHBI MEH aFall YHBI, JKIKTEIMEWIl; KalbIuh
KapOoHaThl, KaoiauH - 0; adOMUHUN THAPOKCHUII, ca3, IIbIHBI TAJIIBIK, MarHuiu
TUAPOKCHU/I, CITFOJIA, KBapIl, TAJIbK, BOJUIACTOHHUT - 1.

TyTaHFBINITHIK: KYJ ITaHBI MEH aFarl VHBI JKIKTEIMEHi; KoFapbhija aTaFaH
O0ackanapabeiH 0apabiFsl 0.

PeakTuBTUTIK: KYJ IIAHBI MEH aFall YHBI >KIKTEJIMEW[l; >KOFapblla aTallFaH
O0ackanapabeiH 0apabiFsl 0.

Caxkray TyCc KOJABI: arall YHBI, >KIKTEIMEWUl, *OFapbla arajraH OapibIK
Oackanapbl KbI3FbUIT Caphbl.

VYBITTBUIBIK (MI/KT): JKOFapbla aTajfaHIapAblH OapibIFbl  KIKTEIMEH/IL;
EpEKIIeNiK — alFOMUHUN ruapokcul, 150.

Kanneporenaimk: >korapblia alTbUIFAaHIAPABIH OapibIFbl, JXOK (TaJIbKTaH
Oacka-erep KypaMbIHa acoect 0oJica).

Cwnko3: KanbIui KapOOHAThI, ca3, CJI0JIa, Mo; JKOFaphlla alThUIFaHIapIbIH
09p1 KOK.

Opraia enmenrex yakbT (OOVY, 8 caraTThIK )KYMBIC aybICBIMBIHIAFBI OpTaIla
acep eTy MoHi), Mr/M3: Tanbk, 2; cmona, 3; KyJI IIaHbl, KaIbLUA KapOOHATHI, IILIHEI
TaJIIBIK, KAOJIWH, KPEMHUM TUOKCHUI, aFaml YHbI, 10; aqtoMUHUNA THAPOKCHUL, cas3,
MarHui TUJIPOKCHUI1, BOJUTACTOHUT, KIKTEIMENI].

Kepin oTbIpraHbIMBI3Aail, TI3IMAE KOPCETUIN€H MUHEPANABIK TOJITBHIPFBILITAP,
erep oJlapra apHalbl KayiIci3 ik HHIEKCl Oenriaenoece, aaam JeHcay IbIFbIHA KayIIci3
maTepuanaapra xarazpl [302].

OHIIPICTI allIKaH Ke3/1e 9p TYPJIl MIUKI3aTThIH KOJDKETIMIUIITIH KOHE OJIap IbIH
OHIpJIer1 KYHbIH Oaranay KaxkeT. Tanmgay HOTbKelepl OOMBIHINA CaThIN ajly Typaibl
HICTIM KaOblIaay KaxKerT.

Kecte 15 — bruobinplpaliThiH KaFa3 KalTaMachIHBIH THIMILIITIH €CerTey

Ommewm | [loc-Typ. | Kana | baracsl, [IIbIrpIcTap COMACHI, TIT.

HIbIFbIHIApABIH ATy - -
Ipairi. | TexXH. | TeXH.. TI. JOC-TYp. TEXH. | JKaHa TeXH.

bunaii cabanbl KT 20 30 600
Kypimr cabansr KT 10 50 500
Bomnactonur KT 2 200 400
AFanr nesmToI03ach! M 1 110000 | 110000
Kapron KT 10 7892 78920 78920
Kpaxman KT 1 990 990
Kenarun KT 1 5750 5750
Cy M3 0,5 0,2 213 107 43
XVMUSATIBIK pEAreHTTEP | KT 2 1 2800 5600 2800
Keutik mIbIFbIHIAPHI 50000 30000
Kannay, xabbIk TOYMK |5 5 20000 100000 100000
Bapiibirs 344627 220003
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15-kecTene mocTYypl Kara3 Kypambl J)KOHE YCHIHBUIFAH JKaHa Kypambl 0ap
TEXHOJOTHS YIIIH IIUKI3aT HIBIFBIHBIHBIH HOpMaJlapbl KEATIPUITEH.

DxoHOoMUKaJBIK ocep (12) popmyiia OoiibIHIIA ecenTeneIi:

XKanmel SKOHOMHKAIBIK ocep = (KBI3METTIH aHAa HOTHKECI-KBI3METTIH €eCKi
HOTIOKEC1) * )kaHa TEXHOJIOTHSIHBI €HT13Y HOTHKECIHAC OHIMHIH KBUIIBIK Kojemi (12)

D, = (344627-220003)*12=124627*12= 1 495 488 1. (12)

bip xpuima mamamen 100 pysioH caThUIBIMBI apKbUIBI  PEHTAOCTBILTIKTI
ecentenTid 6oicak (13):

P=1 pynonHnan TyckeH Tadbic/caTynaH TyckeH Tadbic*100% (13)

P=1495488/22000300*100=7 %

Kana kypaMHaH KacajdraH KamnTaMaHbl O3IpJCYyJIH JKOHE OHIIpY.l
YUBIMIACTBIPYIBIH OPBIHABUIBIFEI OJIAP/ABIH IMapaMeTpiIepiH aHAIOTTAPMEH Taljaay
YKOHE CAJIBICTBIPY HETri3iHAe OaranaHaabl. OJAEOMETTEpl Talgay XaHa KypaMHaH
JKacallFaH KalTaMaHbl 931pJiey, OHIPY KOHE SHTI3Y/1H YIKOHOMUKAIBIK THIMAUTITIHIH
O/ICTEpl MEH ecernTeyliepl Typaibl €HIKaHJald aKMapaTThIH YKOKTHIFBIH AHBIKTAJIbI.
CoHbIMEH KaTap, KarraMa MHIYCTPUSICHIHIAFbl €H MEePCIEKTUBAIBI KOHE KAPKBIHIbI
JIaMBITI KeJie KaTKaH OaFbITTapIbIH Oipl SKOJOTHSIIBIK Ta3a OMOBIIBIPANTHIH KanTaMa
OHJIIPICIH YUBIMIACTBIPY OOJIBIN TaObuUIaapl. MyHIal KartaMa KbI3MET €Ty Mep3iMmi
1ITHE ©31HIH KaCHETTEPiH IC KY31HAE e3repicci3 cakTaapl, ajl Taburu (axTopiap
MEH MUKpOOTapaeiH (OakTepusiiap, amibITKbLIAP, CaHbIpAyKyJIaKTap) ocepiHEH
OuobIIBIpayFa YIIbIpaiIbl. AWiTa KETY KepPEK, COHFBI XKbUIAAPhI KanTaMara KOWbUIaThIH
9KOJIOTHSIJIBIK TajanTap MaHbI3IeI 0oJia 0acTassl. JKahaHIbIK YKOIOTHSIIBIK MOCEIICHIH
HIMENICHICYIHe  OallaHbICThl,  KanTaMaHblH  JKOJIOTHSUIBIK  KOpCEeTKIIITepl
(yHKUIHMOHAJIBI MAaHBI3bLUIBIFBI OOMBIHINA O1PIHILI KaTapFa KOMBLUTYbI KEPEK.

Xorapeima adThUTFAaHAAPIBI €CKEPE OTHIPHIN, OCHI 0OJIMIIE 3KOHOMHKAIBIK
napameTpiiepre FaHa eMec, COHBIMEH KaTap JKOJOTHSIIBIK dCcepre HETi3JC/TeH KaHa
KYpaMHaH jkacajiFaH Karnrama eHJIpICIHIH OPbIHIBLIBIFBIH OarajiayFa opeKeT *KacasIbl.
Ocpinaiiia, )xaHa MaTepUaIJIaH JKacajFaH Kara3 KanTaMachlH MaiialaHyabIH JKaJIIbl
THIMALUTITT 5KOHOMHUKAJIBIK JKOHE KOJIOTHSIIBIK dcepiiepal KaMTH/IbI.

KyTineTiH SKOJOTHSUIBIK THIMILIIK KOFaM MEH KOpIIaraH OpTa apachIHAarbl
KAThIHACTAP/IBIH HOTM)KECIH CHUIATTAWTBIH FHUIBIMU O31pJEMENEePIiH HOTHKEIepiH
naiamanyblH QJICYMETTIK THIMAUIITIHIH Oeiri O00Jbim TabbuIaabl. DKOJIOTHSIIBIK
TUIMIUTIK YIIIH TOMBIPAK TEH JKEp pPeCypCTaphlHBIH JacTaHybIHAH OOJaThIH
AKOJIOTHUSIIBIK 3aJIaJIIbIH MOJIIIepl KaObUIMaH Ibl. DKOJOTUSIIBIK dcep Keneci hopmyna
OoitbiaIIa ecenreni (14):

93K0J1 =H- Sa ' Ka; (14)

MYHJIa 33KOJ’I — OKOJIOTHUSJIBIK 9CCP, MbIH TCHI'C;
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H — >xep KyHBIHBIH HOPMATHBI, I'a TEHIE;

S, — mactaHynaH caKTajJfaH >kKep ayMarbl, Ta;

K, — DKOJOTMSIBIK  JKardaablH  KOI(PPUIMEHTI JKOHE  ayMaKThIH
MaHBI3/IbUTBIFbI.

XKepaiH HOPMATUBTIK KYHbl MEH AayMaKTbhlH AKOJOTHSJIBIK MAaHbBI3AbLIBIK
KOA(hGUIUCHTIHIH MOHI JKOJOTMSUIBIK KoJeKcke coiikec ambIkTanasl [303]. Oran
Colikec aybll MIapyallbUIbIFbIH/A Al AalaHbUIMANTBIH 1 TeKTap sKep/iiH HOPMATUBTIK
KYHBI KaJIaCTPJIBIK KikTeyre coiikec rekrapsina 100 000 TeHreHi Kypaiiabl, ayMaKThIH
OKOJIOTUSIIBIK MaHBI3ABUIBIFBI KOA(PGUIMEHTIHIH €H TeMeHrT MoHi 1,3 TeHreHi
Kypaiiapl. JlacTaHygaH cakTairaH xep KejeMi keneci hopmysa OOWBIHIIA eCerTem i
(15):

S, =S — (S*VdVind), (15)

MYHJa S, — JJacTaHyJlaH CaKTaJFaH Kep ayMarbl, T'a;
S — moNMATHIIEH KanTaMachIHBIH KaJABIKTaphl aJIbIll JKaTKaH IMOJTUTOHIAPAbIH
ayJaHbl, Ta;
Viww Vmx — DOKOJOTHSUIBIK Ta3za Kara3 KanTaMaHbIH >KOHE MOJUAITHIICH
KalnTaMaHbIH bIIBIPAY MEP31Mi, TUICIHILIE KBbLI.
Ochbl mepeKTepii €CKEpe OTHIPHIIN, IKOJOTUSIIBIK KaFa3 KanTaMaHbl €HTI3y/AeH
KyTUIeTiH SKoyorusuibiK HoTHke 104000 Tenreni kypassl (16-kecre).

Kecte 16 - DKomorusuiblK Kara3 KanTaMaHbl €HT13Y/I1H KOJIOTHUSIIBIK THIMAUTITTH
eCernTeyre apHaJFaH JepeKTep

Kanrama Typnepi
Kepcetkimrep ) AOK KanapIKTapbIHBIH
MMOJUITHIICH/T1 .. .
HETI31H/IEr1 Kara3 Karnrama

1. XKep kyHbIHbIH HOpMaTHBl H, ra yimin TeHre 100 000
2. KanrramaHBbIH bIIBIpay Mep3iMi V, KbLT 200 0,6
3. TlommdTWIIEH TUIGHKACHIHBIH KaJIBIKTaphI 10.54 08
QJIBII )KaTKaH TIOJIMTOHIAPBIH ayJIaHbl, S, ra ’ ’
4. JlacraHy/JaH CaKTaJIFaH )Kep ayMarsbl, S,, Ta 10,54 0,8
5. DKONOTUSIBIK KargaiablH KodhduimenTi 13
KOHE ayMaKThIH MaHbI3IBUTBIFEI, K, :
6. DKOIOTUATIBIK 9CeP Dsxon, MBIH TEHI'E 1370200 ‘ 104000

Ocsunaiiiia, xKypri3iireH ecenteyep eHAIpic MeH KJIere JKapaTy IIbIFbIHIapbIH
MOJIMATHIICH KalTaMachIMEH CaJIBICTBIPY OJICIMEH €CeNTENIreH KOJOTHSIIBIK Kara3
KanTaMaHbl E€HTI3Y/IH >KbULABIK KYTUIETIH 3KOHOMHUKANBIK THiMauiiri 1 495 488
TEHIeH1 KYpPaWThIHBIH KepceTTi. TombIpak IMEH Kep PEeCypCTapbIHbIH JlaCTaHYybIHAH
OOJIaTBIH  SKOJIOTHSUIBIK ~ 3ajlajlibl aHBIKTAYy KOJIBIMEH €CENTENreH KYTIJIETIH
skonorusibiK ocep 104000 TeHreHi Kypanapl. ANl MONMMATUIICH TIAKETIH KOJIaHydaH
oonran sxonormwsutblk ocep 1 370 200 Tr Kypanmbl SFHU DKOJOTHSIIBIK Karas
KanTamachbiHa Kaparauzaa 10 ece 3usiHbIH THT13€1 IeTEH CO3.
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MyHpaail 3KOJIOTHSUIIBIK 9CepJIeH TybIHJAFaH 3epTTeYJIEpAiH HOTHKECIHIE cara
yill 93ipieHai.

Cama yii - cama (QyHKIUSIIAPBIH OPHAJACTBIPY TEXHOJOTHSICHIHBIH JJIEMEHTI
(Quality Function Deployment - QFD). Cana ¢dyHKOusUapbiH KoIgaHy - Oy
TYTBHIHYIIBIIAPJBIH TIACKTEPIH HAKThl TYCIHYT€ HETI3[IeNreH au3aiiHFa Kyueni
Ke3Kapac. byJ1 TEXHOJIOTHSHBI KOJIJIaHY TYTHIHYIIBIHBIH TIJIEKTEPiH (MBICAIIBI, YCTayFa
BIHFAWJIBI) OHIMHIH TEXHHUKAJBIK CHUIaTTaMalIapblHA ayAapyFa MYMKIHIIK Oepe/i.

Camna ¢yHKIUSUTapBIH KOJJIaHy KaHa OHIMA1 Kypy Ke3iHae OipKaTtap MaHbI3/IbI
MIHJICTTEP/Il IIenTyre MyMKIiHIIK Oepesi. bipiHiiiieH, TYThIHYIIBIHBIH TUIEKTEPl MEH
YMITTEpIHIH OacChIMIBUIBIFBIH HAKTHl TYpJAE Je, OOoKalabl TYpJAE J€ aHBIKTaHbI3.
ExiHmiieH, TEeXHUKAIBIK CUMAaTTaMalapbl MEH EPEeKIICTIKTEP OChl TIIEKTep MEH
YMITTEpIH ayaapy. YIIHIIACH, TYTBIHYIIBIHBIH OapiblK MaHBI3/Ibl KOHE MaHBI3IbI
KOKETTUTIKTEPIH KaHaFaTTaHAbIpYyFa OarbITTaFaH CUIIaTTaMalapbl 0ap camaibl OHIM/I
HEeMece KBI3METTI jKacaHbI3 JKOHE KamTaMachl3 eTiHi3. «Cama yH1» Kelecl cypeTrTe
kepcetinreH (52-cyper).

Kara3z kanTamaza naiiga 0071ybl MyMKIH KOHE OHBIH TOMEH CallachlH KOPCETETIH
aKayJyap Ti3iMiHE MbIHAJIap Kipeai:

1. Kara3 kanTaMaHbIH OCTIHET1 MaWJIbl TaKTap.

2. Kara3 kanTamMaHbIH KYpaMbIHAAFbl 0alIaHBICTHIPFBIIIITHIH TOMEH MOJIIIIEpI.

3. Kara3 kantaMaHbI OKIIAyJIayAbIH T€TEPOTCH II THIFBI3IBIFHI.

4, Kara3 KarrTaMaHBIHBIH KYPaMBIHIAFbI BIIFAIL.

TypakTel TYTBIHYFA IETCH KBI3BIFYIIBUIBIKTHIH apTYbIHA XKOHE KOpIIaFraH OpTara
YKaFbIMCBI3 9CEpJICP/IiH a3aloblHA JKayall PEeTiHAC TYPaKThl Kara3 KamTamachkl OapraH
caiiblH TaHbIMajl Oojyla Oactanmbl. TypakThl Kara3 KalTamachl VIIIH MaHBI3IbI JeM
caHaJaThIH KeWO1p >KaJIbl TaJlalTap MEH cunaTTamanap:

Kaiita enjyiey »xoHe OHOBIIBIpAY:

KonnanranHaH KeliH KopIiaraH opTara ocep/l a3aiTy YIIIH Kara3 KanTaMachl
OHall OHJICJICTIH )KOHE OMOBIIBIPANTHIH O0TYBI KEPEK.

[Mukizar ke3i:

Typaktel OackapbUIaTBIH OpMaHJap/iaH HEMece OpMaH »JKOKYHeIepiHiH
JerpajanusachbiHa OKeJIMENTIH 0acKa Ko3AepeH jKacallFaH Kara3 bl MalaiaHy.

3usSHABI 3aTTapABIH OOJIMAYBI:

bacein mbrapy yirH KOJAaHBIIATRIH KaFa3 MaTepHaIapbl MEH OOSFBIIIITAp/a
CYJIbl HEMECE TOIBIPAKTHI JTACTANTHIH 3USHIBI XUMHSITBIK 3aTTap 00JIMayhl KEPEK.

Cy MeH dHeprusiHbl Nak1ajJaHyAbl a3anuTy:

Kara3 xanramachIH eHJIipy MPOIECTEPl CY MEH SHEPTUSHBI TYTHIHYIBI a3alTyFa
OaFbITTATYBI KEPEK.

Kaiira enzey:

Kantama watepuangapasl KalTa ©HJAEY MYMKIHIITIH €CKEepe OTBIPHII
&KoOaTaHybl Kepex.

Kanrama mMarepuanaapsid nanagany bl a3anuTy:

Kanramansl MaTepuanaapsIH apThIK aii1aIaHbLUTYbIH a3aiTy )KOHE KOKBICTBIH
naiiia 60JIybIH OOJIBIPMANTRIHIAM jKO0aIay.
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H- OH KaThIHAC

*- Tepic KaTbIHAC

JKakcapty 6aFbITBI
3 barnapiamainbik DKOJIOTHSUTBUIBIFBI TeXHHUKAIIBIK epeKLICTIKTepi TyThIHYLIBI pefTHHT]
2 Kypajiiap
TexHuKaIbIK E [~ Gepikriri
° -
TajanTap E( E = é, A-bLIBIpayBI
o 3 & Z O-KaJIbIH/IbIFbI
s Z = 5
= = 8 =
E 3 5 = Y
2| g - 5
= g 5| § 5z z _ 1] 2] 3 4] 5
5 E SE | E T8 | B - z
5 = S E = E g 5 B =
o] = = Q e} < = = = a,
3 2] g = = = e
2|3 EZ | £% | g £ :
TyYTHIHYLIBIHBIH S = 5% 5 5 = 3 [y =
Tananraper = ) = o X = M 2 A
Bepixkriri 1 ® o ® o 0 A o
Cy eTki30eymiiri 3 o o o o A 0 o
DKOJIOTUSIIBIK 2 A ® ® ® A 0 o
Ta3aJIbIFbI
blasipaysl 3 ® ® ® 0 0
Baracer 5 ® 0 A o
¥3aK Mep3iMaimiri 4 A A 0 0
Tamanrapsl xy3ere 1 1 1 1 2 4 3
ACBIPY/IBIH KYPAEIiIiri
(5-xypneni, 1-oHait)
Omnem Gipiikrepi MeH 100% 100% 2MM 7 ait
MOHJIepi
[J- GepikTik 0 0
A-BIIBIpAYBI 5 o A 0
.| O-KaIbIHIBFEI
5] 4 A 0 A o o
8
& 0 o o o o A
©
£ E
a
2 2 0 A A
[
%
o]
~ 1
A6comnrorTi emeM % 39 102 3 42 15 57 23
Cansicteipmanst emmem (%) | 20 53 2 22 8 30 12

Cyper 52 - Cana yiii

banama menrmaep:

KaiiTa eHzenreH TanmbIKTBI KaFa3 CHSKTbl Oajlama Marepuangap/bl
naiananypl KapacTblpy KanTaMaHbIH YKOJIOTHSUIIBIK OHIMIUIITIH O/1aH 9pi JKaKcapTa
anapl.

Ocsl TanmanTapapl OpeIHIAY TaOWFAaTKa TEPIC 9CEP/Il a3alTaThIH KOHE TYPAKThI
TYTBIHY/IbI KOJIAWTHIH SKOJOTHSUIIBIK Ta3a KallTaMaHbl JKacayFa bIKIaI €Te/l.
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KOPBITBIHBI

Ochl auccepTalys asCbIHAa KeJecl 3epTTey KYMBICTaphl KYPri3iii.

1 Kamrama >k0HE KOMITO3HMIIMSUIBIK KOCBUIBICTApIbIH Ka3ipri JKarmaibl MEH
Oonamarel Typajibl JEpeKTEepAl Taijaidl OTBHIPHIN MIMKI3aT 0a3achlH KOHE 3epTTEy
OIICTEPiH KAIBITACTBIPY

[enmmrono3a-Kara3 eHIMACPIHIH HAPBIFBIH TalJay KepceTkeHaeH, conrpl 10-15
KbUT 1IIIHJE €H Kem TapajraH Typiepi Oacma Karasbl JKOHE IIEJIII0JI03a-
KOMITO3UIIMSUIBIK MaTepuangap O0Jbill TaObUIATHIHABIFEI aWKbiHAabl. 400 MIH. T
KapTOH-Kara3 eHIMJEpiHiH maMaMeH 57%-bl KanTama mMatepuanaapsl, 25%-b1 6acna
Karasbl (6%-razeT, 4%-bI aK TYCTI) k0HE 8%-bI CAHUTAPIBIK-TUTHCHAJIBIK KaFas.

KazakcTaHHbBIH 1e/ITI0103a-KaFa3 ©HepKaciOiHae Heri3ri muki3aTeHBIH 90%-br1
- MakynaTypa. Kazakcranma aramrap ok, opmasas! ankam 3,8%. Kapton sxoHe Kara3
KanTaMaHbl OHJIIPY YIIIH OHIMHIH CaKTaJTyblH KAMTAMAachl3 €Ty MaKCaThIHAA KaXEeTTI
XKETKUTIKTI OepikTiri 6ap Marepuangap naiipananpuiagsl. KapToH MeH Kara3ablH
OEpIKTIK KAacHeTTepl, €H aJAbIMEH, OJapAbl OHJIpyre apHalfaH KapTbLial
dbabpukarrapra OaiinanbicThl. Herisri kapTeutail ¢aOpukaTTap - 1EJUII0JI03a, aFalll
Maccachl KoHe MakyiaTtypa. Llemmonosa - kara3 O€H KapTOH OHJIPICIHIH HETI3Ti
KoMITOHEHTI. COHJIBIKTaH, aybll IIApyallbUIbIFbl JaKbUIIAPBIHBIH KaJIbIKTapbIHAH
aJIBIHFaH 1EJUTIOJIO3aHbIH JKaHA MaTepHalibl Kell jKarJaija 1eJUIi0JI03a TalllbLUIbIFbI
MOceJIeNIepIH MICIIEeTIH/IIKTeH EeJUTI0JI03aHbl aFalll eMeC TaJIIbIKThl OHIMIIEPACH alyFa
Oomanpl. AFail eMec TalIBIKTApJbIH JKIKTEIyiHe COMKEeC, TalIIBIKTBI ©HIMJIEP/Il
OHJIIPY YIIIH KYHJbI )KaHAPTHUIATHIH KO3 - OVJI MaKbUIIAPbIH KaJABIKTaphl KONTETEH
ecIMAIKTepAlH cabaHnapel (Oupail, 3bIFBIP, CYJIbl, KYpill, pamnc, KapaKyMBbIK).
MexaHuKamnbIK KoHE (PU3UKAIBIK KacueTTepl OoilbiHIIA OUlail )koHE KYpill cabaHbIH
HaTpuil Tugapokcuni epitingicin 20%-30% apanbiFel MeIIepae KOJAaHy apKbUIbI
3eprrenik. HoTwxkecinae HaTpuil THMAPOKCHUII JKOFapbLIaFraH Ke3[le Kara3 TalIlbIK
KYPBUIBIMBI ’KaKCAPBII, TATIIBIKTAp apachIHIaFbl OaiIaHbIC HBIFAs TYCTI.

2 Kara3 kantamacelH JKacayfFa apHaJfaH IIMKI3aT MaTepuaIapbiHbIH
cunaTTamaiapbiHa 3epTTey KYpri3uial. 3epTrey HOTKenepl OoWbIHIIA Oujai
cabaHbIHAH aJBIHFAH IEJUTI0JI03a TaJIIBIFRl Y3bIHABIFE (1,41 MM) Kypim cabaHbIHAH
allbIHFAH 1EJUII0I03a TaambiFbl y3eiHAbrbiHaH (1,21 mMMm) 0,20 mm apteik. Byn
MaTepHANJIbIH SPTYPIl COHFBI OHIMJAEPIe KapaMIbLIBIFIH aHBIKTAYABIH OTE KAKCHI
KepceTKin 0oubi TabblIaabl. Toxiprde HOTHX)ECIHIEe OuTail cabaHbIHBIH KATTHLIBIK
ko3 uIMeHTi Kypim cabaHbiHAa Kaparannga >xorapbl (56,32%). TammbIkTapabiH
Y3bIHBIFBI CO3BLTY OEpIKTITIMEH OH Koppemsuusianisl. Cananbl Kara3 ’*acay YIIiH
Y3bIH TQJIIIBIKTAP APTHIKIIBUIBIKTAPFA He. ¥3bIH TAIIIBIKTAP aK *KoHE OIpKeNKl eMec
OETTIK KypbUIBIMHAH TYPaJbl.

BommacToHuT MuHEpasIbl KbIIIKBLUIIAPMEH, dCipece TY3 KBIIIKbUIBIMEH JKOHE
KeOIp OpraHUKaJbIK KBIIIKbUIIApDMEH (KYMBIpCKA, CIpKE CYbl, JHUMOH, CYT)
piIbIpaiiabl. Kypim sxone Oumali caOaHBIHBIH IEIUTIONO03aTapbIHBIH KYPBUIBIMBIHBIH
CPEKIIeNIri - SKCIePUMEHTTET1 KPHUCTAIAbl KOMIIOHEHTTCH TEK €H KapKBIH/IbI
HIarpuUIBICyNap Tipkeni. Llemtrono3a TanmsiKTaphl napaiienb, TypajlaHFaH koHe Oip-
OipiHe TYHBIKTaIFaH, KYPBUIBIMBI KPUCTAJIIBI, OJIAp/1a JIACTAHFaH TAJIIBIKTAP JKOK, OYII
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0acka TypJiepMEH CalbICThIPFaHla TANIIBIKTAP/IbIH KOFapbhl KYpaMblH, COHAA-aK
YJITiAeT1 Y3bIH TANIIBIKTapbl KOPCETTI.

BommacTOHUTTIH HErI3ri KOMIIOHEHTI - KalbLHUHA CHJIMKATHIL, OJ KamTama
Kara3bIHBIH OCEPIKTIK CHUTaTTaMajapbliH JKaKcapTajabl. BoIacTOHUT YHTaFbl YHTaKKa
YHTaKTaJIFAaHHAH KEHIH ©31HIH epeKIle MHE KYPhUIBIMBIH CaKTail ajjbl, OChbLIalIIa
BOJUIACTOHUT YHTAFbl KOCBUTFAH KanTaMa KaFa3bl OHBIH aKTBIFBIH, MOJIIIPIITIH (O€TKi
Ka0aTThl )kaly opeskect), TEericTiri MeH OerliMIeNnyiH )kaKcapTa ajbl.

bunmait cabampiHaH 1EeJUTIONIO3a Ay  Kenecimen  kyprizinmi:  100°C
Temriepatypajga 60 MuH Tene-TeH ik nepykcyc KplmkbuibiHaa (CHsCOOH - H0; —
H,0-2% H,SO4) karanuzarop apkbuibl xyprizuiil, keid NaOH (25%) epitinaicinnae
100°C temniepatypana 60 mun 6oiibl eHaenai, cogan coH 100°C tremneparypana 120
MuH H,0 eHmeni, €H COHbIHA OpraHOCOJIBEHTTI 9/1ic apKplibl 100°C TemmnepaTypana
120 MUHYT 11I1HE OHJIET].

bunaii sxoHe kypim cabanbiHaH 1enono3a any: 120°C remneparypaaa 60 mun
tene-TeHaik mnepykcyc KoimkpuibiHga (CH3COOH - H,O, — Hy0-2% H,SO.)
KaTaJInu3aTop apKbUIbl apKbUIbl Kypri3ual, keiiH NaOH (25%) epiTinaicinae eHuaey
120°C Temnepatypana 60 mun 6oiisl enaenmi, cogan cod 100°C temneparypana 120
muH H,O eHaeni, €H COHBIHAA OPTaHOCOJIBEHTTI 9/1ic apKpuTbl 120°C TeMriepaTypana
120 MUHYT 11I1HIE OHIAEIII.

Kypim cabanbaan nemttonosa any: 120°C temmnepaTtypana 60 MuH Teme-TeHITIK
nepykcyc KpikbiibiHaa (CH;COOH - H,O, — H,0-2% H,SO4) kaTanuzatop apKbUIbl
xyprizuial, keriin NaOH (25%) epitinaicinne eruey 120°C remneparypana 60 MuH
ootibl ennenai, cogan cod 100°C remnepatypana 120 mun HoO enaeni, eH COHbIHIA
opraHocoiBeHTTI ofic apkplibl 120°C Temneparypaaa 120 MuHyT imniHae OHACI/I.

[emnrono3a TammbIFbl MEH KapTOH KOMMaIDKBIHBIHA 2 TP (Kauirbl Maccachl 2%)
BOJUIACTOHUT KOCHIN, IMAPUKTI YCaKTay anmaparblHa ycakTtaiaabl. Kpaxman
epITIHIICI MEH JKeJIaTHH epiTiHIci Oenek-0oek gaibiHaaabl. XKapTeljiaii aBTOMATThI
Kara3 KYIo >KaOIbIFbIH/Ia Kara3 0eTiH KanbmTacTeipy yiuia 50 rp caban kocnacst 20 M
CYMBUITBUIFaH KpaxMall jkoHe 300 MiI CyWBIITBUIFAH KEJTATUHMEH apaacThIPbUIBIIL,
Kara3 KYI0 a0 IbIFBIHBIH TOMOTE€HE3aTOPhIHA aBTOMATTHI TYpAe *kuHanateiH 10 11 cyaa
0.5 Mma aya kpiceiMbIMeH Tomorere3aeni. Jaiieia 200 mm kara3 napaxtapsl 0,06 Mma
KbiIcbiIMMeH 4 muHyTTa 98°C Temmeparypana >KOFapbl >KbUIIAMJIBIKTHI KENTIPriliTe
KeNTIpUTIN JailbIHAAJI b

3 Karaz KOMMO3UIMSICHIHBIH TEXHOJIOTHSUTBIK KOPCETKIMITEPIHE 3EpTTey
KYPri3uial. ANIbH ana JeTUrHU(PUKAIUSHBl KOJJIaHy Tas3a TaIIbIKThl ©HIMAEPl
aJlyra BIKIAJ €TT1, HeT131HEeH JIUTHUH KYPaMblH 2-3 ece a3alTThl: Kypiln cabaHbIHAA
21,6-gan 9,6%-ra neiiin xoHe Ompal caGanbiHma 20,2-nen 7,3%-ra neiiin. bupait
cabaHbIHAAFBl TANMMBIKTEL o©HIMAep 2,9% KymmiH ©H TeMEHI1 MoHAepIMEeH
CUTIATTAJIFAHBIH €CKepy KaKeT. AJBIHFaH JIepeKkTep Oupail MeH Kypiml cabaHbIHAH
JIUTHUH]I1 )KOFOIBIH OICIH KOJIJITaHy KaFa3bl OJIaH opi KAJIBINTAY YIIH [EJUTFOI03aHbIH
YKOFaphl OHIMJIUIITIH allyFa MYMKIHIIK OepeTiHiH kepcereai. Kypim nen Owupai
cabaHbIHAH aJbIHFAH TAJIMIBIKTE OHIMIEPJEri KyJ1 MEH JMICHUHJI CalbICThIPY
Herizinae Oupal cabanbl (Tuicinime 2,9 »xoHe 7,6%) uemoao3aHbl OHIACYTe €H
KOJIAMIBI OOJIIBI.

144



bunait cabanbiHaH jkacainraH Kara3 yhrici mamameH 20=22° mudpakius
OYpBILIBIHAA JKOFapbl KAPKBIHIBI AU(PPAKIMS IIBIHBIH >KOHE IaMameH 20=16°
nudpakiys OYphINIBIHAA YATIHIH aMOop(Thl O6JIriHAe MIalmbIpaHabl OOJATHIHBIH
kepcetTi. XRD npoduinbaepi ChI3bIKTHIH €HiHIH 63repyiH oHe 0 = 16 xxone 22 ke3inze
HeJuTio03a pedIeKCTepiHiH KapKbIHIBUIBIFBIH KepceTTi. by maccaHbl yHTakray
Ke3iHae (QUOPWUIIUSIHBIH KOFapbUlayblHA COMKEC KPUCTAIIBl €MeC LEJUTI0N03a
bpakIUsSICHIHBIH KYpPaMbIH OalbITyFa OKEJNETIH YHTAKTay Ke3iHIE MOJICKYJaapablK
OaiiyaHpICTap Y3UITCH Ke3/1€ OMOMoIMMeEpIIep IiH MaKPOMOJIEKYIAIbIK KYPbUIBIMBIHBIH
e3repyi Oaiikanmbl. Jludpakiuus MIBIHBIHEIH YKcac HoTmkenepi 20=20,22, 15,1 (110),
16,9 (110) sxome 23,0 (200) Ompmaii cabaHbIHAH ajbIHFAH IEIUIIOJI03a/1a KOFAphI
KBICBIM/IBI TOMOT€HU3aUAMEH OEKITIIITEH.

Pentrenaik-pyopeceHTTiK Taigay op TypJl KamnTtama MaTepualijapbIHbIH
XUMUSJIBIK DJIEMEHTTEPiHIH KypaMbIH kepceTTi, 25% NaOH ennenren 6unait cabaHbl
MaTepualIIbIH OCPIKTITIHE KOHE XJIOPJIbIH €H a3 MeJepine acep ereTiH Ca-HbIH €H
KOIl MOJILLIEPIH 5KOHE XJIOPAbIH a3 MOJIIIEPIH KOPCETTI.

MukpodoTocypeTTep/il Taiaay IEJUII0NI03a TaIIbIFBIHBIH 1HIHACT] TaJIIbIK
HIOFBIPJIAPBIHBIH, KYPBUIBIMBI MEH OpHaNAacybIH Kepcetel. [lemntono3a TanmbiKTapsl
napajuiesb, TypajllaHFaH >koHe Oip-OipiHe xaObICKaH TYpJAE KENTIPUITeH, TOp TY3.
bunait cabanbl MeH Kypilll cabaHbIHAAFbl CUITIMEH Ta3apTyJlaH jKoHE OHJCYICH KeHiH
CyTeri OalIaHBICBIHBIH TOPBI ©3Tepil, OTTErIMEH KAHBIKTBIPHUIAAbI, OWUTKEHI
LEJUII0JI03a1aFbl MAaKPOMOJIEKYJIanap WIOFbIpIapFa OIpIKTIPLUIIN, OJIapAbIH apachlHAA
MUKpO KeyekTep maiiga Oomanmbl. 25% kaiiTamamMa TaIIBIKTBI MakKyjaTypachkl Oap
Oupail >koHE Kypill cabaHbl TaIIBIKTAPBIHBIH OEPIKTIr1 OHBIH CUITUTL OHICYIH
naijanany eceOlHEH bUIFaJifa Te3IMIl MaKyJaTypaHbl aqyFa OOJAThIHBIH KOPCETTI,
y3arbIpaKk CUITUTI ©OHJCY Ke3lHJe allblHFaH KailTajama TalllIbIKTapJblH THICTI
OepikTiriHeH 6% >KoFapbl €KeHi aHBIKTAJIIbI.

Kara3znpl OepikTiKKe ChIHAFaH Ke3J¢ BOJUIACTOHMT KOCBUIFaH —Karas
KYPBUIBIMHBIH 0acTankbl KATTHUIBIFBIHBIH JKOFAPBUIAYBIMEH JKOHE Oasy cepmimil
nedopmarusi aitMarblHIA SKOHE aljblH-aja Oy3bUTy alMarbiHlla KATThUIBIKTHIH
YKOFapbUIaybIMEH curattanaapl. CTaHaapTThl YIT1 peTiHe anbiuFad Kara3 16,11+0,51
MIla 6epikTik 1meri MoHAepiH kepceTTi. 2% BosutacToHuTi O6ap Karas 16,67+0,83 MIla
OCpIKTIK IWIETIHIH COJI KOFapbl MoHAEpiH KepceTTi. Ockbutaiiiia, BOJJIACTOHUT TEH
KpaxmaJs Karas3AblH KOFapbl CO3bUTY KYILIIH KaXKET €TeTIH OEpIKTIK LIEriH apTThIpyFa
BIKIAJI €TTI.

CaHJIbIK KOpCETKIIITEPre Kara3 yAruiepid 3eprrey oapoiceinaa auametpi 0,015-
0,3 MKkM OedmekTep/Il Kapay Ke3iHie ayaHbl TazapTy TuiMmauiiri 96,76%, nuametpi 0,3-
0,5 MM OemmmexTep yirin — 99,19%, auamerpi 0,5-0,8 mxm Gemnmextep yiin — 99,98%
Kypaapl. 3epTTey HOTIKENEpiHe Colikec, 3-YJT1T MUKPO JKOHE HAHOOOIIIEKTEePIiH €H
JKOFaphl OTK3TimTIriHE Me Oomnmbl. Kpaxman OaillaHBICTBIPFBINIBI MaHBI3BI POl
aTKapAbl, OJ TaJIIBIKTap apachIHAAFbl aare3us KYIITEPIH KaKCApTy KOHE Karas
OHIMJICPIHIH KEH AaCCOPTHUMEHTIH OHAIpyAe Karas[blH OCpIKTITIH apTThIPy YIIiH
KOJITaHBLIAIbI.

buobiapipay bl 3epTTey OapbhICBIHIA CTEPHIIBII €MEC TOMBIPAKTa TOPT AMIIBIK
ocep eTyJieH KeliH YJIruUIepiH MacCaChIHbIH JKOFalyhl O,7 Tp - 1,8 rp KepcerTi, SFHU
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70% ©3 MaccachlH >KOFaITTHI, biAbIpaabl. blasipay ke3inae mMuHepanabl KOMIOHEHT
MeH OpPraHUKaJIBIK IMMKI3aTThIH OO0JIybl TOMBIPAKTHIH MUKPOOTHIK alyaH TYPJILUIITiH
apTThIpyFa, OHBIH OEJCEHUIITH apTThIPyFa, OPTaHUKAIBIK KOMIIOHEHT — I'YMYCTBIH
MOJIIIEPIHIH apTybIHA OaWIaHBICTHI KYHAPJIBUIBIFBIH aPTTHIPYFa KOMEKTECEI].

Hemmonoza TGA canMak >KOFalTy KUCBIFBI TEPMUSUIBIK JI€TPAJallUsHBIH YIII
Ke3€eHIH KepceTei. bipiHiill MaccaHbIH >KOFaTyhl IETHApPATaALUsIaH TybIHIANHIbI, OH/IA
25-ten 127°C-xa gediiHri TtemmepaTypana wmaccanbiH 0,55-1,22% sxoranassi,
LEJUTI0JI03a TANIIBIKTAPBIHBIH EKIHII OHE €H YJIKEH MaccachlHbIH TeMeHjeyl 206-
400°C Ttemneparypaga Oalkaiapl, Oy amMop(Thl IIEJUTION03aHbIH  bIIBIPAYBIH
kepcerei. Llenmono3anbiH TITUKO3UATIK OaIaHBICHIHBIH, KE3/IeHCOK bIIbIpaybl 275-
TeH 350°C-ka nmeiiHri TemmepaTypada >Kypell, al KaJIblK JUTHUHHIH BIIbIPAybI
160°C-tan  Oactrameim, 900 °C-ta askranmaasl. byn HoTmxkenep Oumaii cabaH
TaJIIBIKTAPBIHBIH ~ TEPMISUTBIK ~ TYPAKTBUIBIFBI ~ XUMUSIJIBIK ~ OHACYJAEH  KeHiH
YKOFapPBUTAUTHIHBIH KOPCETE/II.

4 BoJmaCTOHUT KOCBUTFaH OMOBLIBIPANTBIH OMail MEH Kypilll cabaHbl HET131H/1e
JKacaJFaH Kara3 KallTaMachbIHBIH 3€PTXaHaJbIK YJTICIHIH (DU3MKa-MEXaHUKAIIBIK
KACUETTEPIH 3epTTey Ke31H/e OEpIKTIK MIEeKTepl OCNTICH/ 1, MaTepral OTe ThIFbI3 )KOHE
Oipkenki KypsuibiMra ue. Teirb3abrbl 1,15 r/em®, Gepikriri 16,67+0,83 MIla xoHe
KBIPTHUTY KE31HJET1 CalbICThIPMAaIIbl y3apybl 6% Kypaiiabl, Oyl eHIMI KarTay YIIiH
MaTepuaJibl KOJJIaHy MYMKIHIITIH KepceTedl. TeXHUKaIbIK CUMaTTaMaiapbl
OOMBIHIIIA AJTBIHFAH 3ePTXAHAJIBIK YTl OMOBIIBIPANTHIH, )KOFAphl TEMIIEpaTypara TOTE
Oepe amanmpl. 3epTXaHANBIK JKaFfaiia ajdblHFAH OWOBIABIPANTBIH MaTEepPHAIIBIH
YJIriaepi KopuiaraH opTaHblH TemneparypackiHa 60°C neiliH, bUTFangbUIbIEbl 75%
JediH Te3ell, OYMbIMIapbl MaijaliaHy Ke3iHJe CIITUIEpPMEH, KhIIIKbUIIapMEH
YKaHacyFra koJl OepuiMenil. MaTepuainplH Mailjlap MEH CyFa OpTallla Ce31MTalIbIFbl
aHbIKTaNFaH. MarepuanablH Oy3bUTybl (BIABIPAYbl) TAOUFU MHUKPOOPraHU3MIIEP
MaTepHasFa CHI'eH Ke3/ie OacTaiabl.

bunaii >xoHe Kypim cabaHbIHAH, KapTOH >KOHE BOJUTACTOHUT KOCHIN KarTama
OHJIIPY YIIIIH CyCTIEeH3U AailbIHIay PEXKUMIEP] MEH MapaMeTpiepi aHbIKTaIbl: bunai
cabaHBITKapTOH+BOJUTACTOHUT Kocmackl yiriH: NaOH epiTiHaiciHAE OHIEY peKuMi
100°C, 60 muH; nepykcyc KblKbUIbIMeH oHAey 100°C 60 MuH; Cy MOHIIACHIHJA
eHjaey 100°C 120 mMuH; TOTBIFY-OpraHocoJBeHTTI TocuiMeH eHaey 100°C, 120 mun
kepceTTi. bupail cabanbl+kypim cabaHbi+BoIIIACTO-HUT Kocmackl yuniH: NaOH
epiTinaicinae exaey pexumi 120°C, 60 MuH; nepykcyc KbplKbUIbIMEH oHIey 120°C
60 muH; cy moHmaceiHaa egjaey 120°C 120 MuH; TOTBIFy-OpTraHOCOJIBEHTTI TOCIJIMEH
enjaey 100°C, 120 mun kepcerti. Kypim cabanbsi+BosiacToHUT Kocmachl yiniH: NaOH
epiTinaicinae exaey pexumi 120°C, 60 MuH; nepykcyc KbIKbUIbIMEH oHey 120°C
60 MuH; cy moHmacsiHaa eqjey 120°C 120 MUH; TOTBIFY-OpTraHOCOJIBEHTTI TACIIIMEH
erzey 100°C, 120 Mun kepceTTi.

3epTxaHaNbBIK KaFJaiarbl KOMIO3UTTEP/IIH ONTHUMANILI Kypamaapbl: Oumgai
cabaHbI+KapTOH+BOJIACTOHUTHKETATHHKpaxMan Kocnackl yimriH (75-20-2-2-1)%,
Oumail caOaHBI+KApTOHTKYpIll Ca0aHBI+BOJIIACTOHUTHKEIATUHKpaXMall KOCIAChl
yiriH (40-20-35-2-2-1)%, kypim cabaHbI+KapTOH+BOJIACTOHUT-HKEIATHHHKpaxMal
Kocnacsl yuii (75-20-2-2-1)%.
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JKyMBICTBIH MaKcaTbIHA COMKEC KEJIEC] TalalTapAaH TYPAThIH YHbIM CTaH1apThl
O31pJIeH/Il: TEXHUKAJBIK TajanTap MEH CUllaTTaMmaliap, MIMKI3aT MeH MaTepuaiaapra
KOMBUIATBIH TajanTap, TaHOajgay >KOHE KallTaMara KOMbUIATBIH TajanTap, Kaylrnci3Iik
TajanTapsl, Kabbuiay epekenepi MeH Oakpliay oAicTepl, OHIM OHAIpYyAeri KayinTi
dakTopnap (Toyekenaep), TacbiMaiiay *KoHe CaKTay KoHE OHIIPYIIHIH KeUIIIKTepi.

¥ibpIM cTaHAAPTHl LEJUIKOI03a MEH KapTOH KaJJAbIFbIHAH >KacajifraH >KaHa
matepuan 10, 20 sxone 30 yAMIBIKTHI KanTama, >KYMBIPTKAIapbl OybITI-TYIO,
TackIMaJiiay JKOHE CaKTay YIIiH KOJJAaHBLIAAbI XKOHE KYMBIPTKA KallTaMacChIHbIH
camachl MEH Kayilci3irine KOWbUIaThIH TanmanTapasl Oenrineiini. Kantama keneci
TaJanTapra CoOlKec KeJei:

- KACAl0 — 5 MM-JICH apThIK €MEC;

- BUIFAJIABUIBIK - 4-7 %;

- CUSIHBIH CiHY YaKbIThl KEMIHJE - 45 MUH, OTIIEI CyJaHyFa KoJ OeplamMenl;

- KpICY Ke3iHjeri nedopmarus (KpIcy KyIni) — 3 MM apThIK eMec.

bunaii meH kypim ca0aHbIHAH JKacallFaH MaTepualapibl CTaHAapTTay
KanTamMaHblH 0ocekere KaOIIeTTUIINH akcapTyra kemekrecenl. Ctangapt opTypii
MaTepHuaiiap/bl, OJIapblH CUIIaTTaMallapbl MEH callachlHa Kapail CalbICThIPyFa JKOHE
Oarayiayra MYMKIHIIK Oepe/l.

5 Kara3 KkanTaMachIHBIH SKOHOMHKABIK ’KOHE YKOJOTHUSIIBIK THIMILTITIHIH eceO1
KYPrizuial.

XKyprizuiren ecenteysiep eHIAIPIC MEH KJ/IETe )KapaTy IbIFbIHAAPBIH aFalll )KoHe
MOJIUATHIIEH KaNTaMaChIMEH CaNbICTBIPY OJICI apKBUIBI €CENTENTeH SKOJIOTHSIIBIK
Kara3 KalTaMaHbl €HT13Yy/11H KbUIJIBIK KYTIJIETIH 9KOHOMUKAIBIK TUIMALTIT 1 495 488
TEHI€H1 KYpalThIHbIH, SFHU Oip >kbuina mamaMmeH 100 pylioH caTbUIBIMBI apKbLIbI
peHTabenbaumik /% KypalThIHBIH KepceTTi. TOmbIpaK IMEH XKep PecypCTapbIHbIH
JacTaHyblHAH OOJIATBIH HKOJOTHSUIIBIK 3allajiibl aHBIKTAy >KOJBIMEH ECENTEeNreH
KYTieTiH skonorusuibik ocep 104000 TeHreHi Kypaiabl. Al MOJUATHICH TMaKETiH
KOJTaHyaH OosFaH sKoJorusibik ocep 1 370 200 Tr Kypanbl, SFHU 3KOJIOTHSIIBIK
Kara3 KanTamacbiHa Kaparanaa 10 ece 3UsTHbIH TUT13€/I].
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opma no yuery coeeHuii 0 PesyAbTATAX HAYHOR 1 (wam) naywno-Te!lllm

aesteabnocts (1anee - PHHT/L)

Pervcrpamnonnsil  Homep PHHTA _PX WD 220k uo0?

PervCTPAUMOHHEDT HOMEP [OCYABPCTBEHHOMO KOHTPAKTA  MAH JIOKYMEHTOB, B
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TEXHHYECKOH ACKTELHOCTH

1., HaHMEHOBRHME PesyTbTaTa: MHOPOQVHKUMOHATHEU MATEDHAT M3 COTOME
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1.2 mee OfHCaHME pesynbm ByMaxHaq yNaxoska Ui MHIICSSIX POLYKIOR
1K) ) HCTBeHHE N ATAMH BAHH Y

1.3 O6AaCTS NPHMEHCHMA Pe3yTBTaTa: [IOH3BOICTE0 YIIZKOBOUHEIX MATCPHATOR

1.4.Bua pesyasTaTa
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OTBETCTBEHHOCTH 3a Hencnonnenne obgzarenncts no Cornamenno.

60. Bonnkuorenne (hope-MamopHuIX CHTYaIE, Kak W npekpamienie, ux JeficTang,
JIOKYMEHTHPYIOTCH B HCHMENHOH opme 1 nojinHesmaiores obenmu croporamu Cornamenis.

CTATBS XIX - CPOK JIEUCTBHSI COTJIAIIEHUS
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(73) Wéaamona Alleyp Answlacans (KZ)

lozhanova Ainur Alinsbayevea (KZ)
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KOCBIMIIA b

3epTTey KoHe ChIHAY Ke3iHaeri (poTosiap

Ko/1JaHBLIFAH JKA0BIKTAD

Cy MOHIIACHI ITapuKTi AHIpMEH BeTTiK KyI0 anmaparsl

Cypet b.1 — 3eprTey xoHe chiHay Ke3iHaeri goTosap, napax 1
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Terne-TeHIIK Hepauer. Cabanip! ciITim Heamono3aHp! XYY JKeHe KeNTipy.

KBIITKPLIBIHBIH SHIEY.
CVJIBI epITIHIICI APKBLTHI
JeaHTHHGHKAIHI

T'oMorenusaTop

1) 8 muH; 2) 5 MmuH; 3) 10 MuUH

B

KoMOo3HOHAIBIK MaTepHaJAXapaAblH OHOTOTHSLIBIK, bIAbIPAYBIH 3€PTTEY

Caban HerisiHIer1 MaTepHaIabIH TONBIPAKKa AIJbIH a7Ta SCepiH CATbICTEIPY
r

Cyper b.1, mapak 2
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KOCBIMIIA B

ChIHak xaTTamanapbl
Preliminary Report

Experiment Name: Mechanical Properties: Determination of tensile strength
PKG: Paper sample for packaging materials

The experiment was conducted by the Visitor scholars: Ainur [bzhanova

Ahstract

The mechanical properties of two of paper samples for packaging matenals were evaluated
using & Universal Testing Machine. Two of paper samples for packaging materials were high-
density paper added with wollastonite and starch and low-density paper as control. The tensile
strength of paper was measured in the machine direction inducing failure or rupture.

Introduction and objectives

Tensile testing is one of the most fundamental and common types of mechanical testing. A
tensile test applics a tensile force to a material and measures the sample response to the stress.

Mechanical propertics such as elongation at break and tensile strength are fundamental
propertics for evaluating and selecting the nght materials. Extemal forces can be a major factor
causing the material to deform or to break so that several testing methods have been developed to
emulate samples subjected to external forces and to predict material's behaviors, such as tensile
test, impact test, flexural properties test, and abrasion resistance test. Impact strength testing is
designed to evaluate the energy required to deform materials. In the lzod impact test, a pendulum
swing is applied to break the specimen sample. However, the tensile strength testing is the most
common way to measure the mechanical propertics of matenials such as strength and elongation,
where a material stretched at a constant rate.

Materials

The paper samples were made from wheat straw and rice as previously described. Samples
were tested in accordance with ASTM ¥28-16 Tensile Properties of Paper and Paperboard Using
Constant-Rate-of-Elongation Apparatus. Seven (or two) of each sample were tested with the
Universal Testing machine from INSTRON® (lllinois Tool Works Inc: Norwood,
Massachusetts).

Samples had a width of 25 mm and a thickness of 1,254 mm (sample 1) and 1, 340 mm
(sample 2). Data were gathered in a computer running the Bluehill software (Ilinois Tool Waorks
Inc.). The gauge length on the Instron was set to 50 mm and confirmed by a ruler. The Bluehill
software was used to set, to collect, and to process the data. Before starting, the machine was set
“Balance Load" to tare load to zero. The apparatus stretched the specimen at a constant rate of
1.00 in /min and automatically stopped when completed.

Results

By measuring the material while it is being pulled, we obtained a complete profile of its
tensile properties. When plotted on a graph, this data results in a stress/strain curve which shows
how the material reacted to the forces being applied.
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Figure 1. Paper after stretching

The stress graph was built on the basis of data obtained in a mechanical tensile test, when
the tensile load was 0.54 N for sample 1 and .15 N for sample 2, and continuous measurements
of stress and strain were performed simultancously. The calculations from Young's modulus 1494
kN/m: for sample | and 412,3 kN'm: for sample 2. The stress of the medium relates to the ratio of
the applied force with respect to the cross-sectional arca. The strain considers also change in length
of a material with respect to its original length. Figure 2 shows an cxample of the collected data.
The tensile stress, clongation at break, and load at break are reported in Table 1.
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According from stress-strain graphs, the tensile stress and tensile strain at proportional limit,
yicld point and break pomt of material were defined. The proportional limit of cach specimen was
estimated from the last point of the stress-stram curve keeping in a straight line. To find the
proporticnal limit of each specimen, a linear trendline was plotted on the outset of the curve. The
yield point of the material was estimated from the first pomt of the stress-stramn curve, which
increase in strain without an ncrease in siress.

Table 1. Load at break, tensile stress, and extension at break of the tested samples 1.

Load at Tensile [ Extension | Load at | Extension | Tensle Load af [ Maximum
Break stresy at at Break | Yield [Zera | &t Yield sbrain at Htli'l'_l.lrl'l Lavand [ 11T)
ﬁtﬂMﬂh‘d} Break (Standard) | Slope) (Ibf] [Zero Slope)  Break 'I'tl'l.ﬂ_!

(Standard] [ in) lin) " (standard) | extensian
UCTS000 — — LL%“DJ{H!ITW
016443 e e QOI7E0 | 037366 | O.GEEES |

CIEFREE | TARESE | D0SEYY | UMEIT | O57IRd | 1Tab3E |
COFGEY | 105EGH | OU0EEIE | O0%6I1 | OBeI0d | TO00ESE |
CICASITY | TARDSY | UEEEY | UMIEG | OA1Z7E | LaE0i&d |
COFIIVE | 1347 | O0043E§ | 003530 [ O5ITEE | LIFESE |
U T R JEEI i

T ISEOI6T| 150735 JTEIGH0| FLeA3El| 4 IFIIT| IXTHEGO

Extersicn Tersile Load at | Maximum
at Yield strain at | Maximum | Load [Ibf)
[Zera Break Tersile

Slape) (i) ﬂﬁzmh{d} n‘l:;"unn
004168 | 0.08111 | 0. 0.61353

[ O.03EET | D.O83F4 | D.20938 | O.GEEAT |
003501 | 0.0447F | D.F3196 | D.76LES

T O.0%455% | 0.03378 | 0.09823 | 0595671
[ 002486 | 0.09023 | 066195 |
O.BOS0E | 0.02740 | O.OGZET | O.13659 |

(2153383 | S1.ET0ES | 4271645 | 1E.6%818 |

In this experiment, the tensile test method was used to describe the properties of paper
samples. The stress-strain graphs were calculated and plotted in figure 2 and 3.

Effect on the physicomechanical properties of paper are: 1) impregnation with biomodified
starch; and 2) addition of wollastonite during alkaling treatment of straw. The deformation
propertics of paper upon impregnation and addition of wollastonite charactercee the “load —
elongation” curves obtaned by testing samples of the material under tension (Fig. 2 and 3). As
can be seen from the data presented in Fig. 2, impregnation of paper with starch and the addition
of wollastonite, leads to an increase in both the mitial stiffness of the structure and an merease in
stiffiness in the region of slow-clastic deformations and m the pre-fracture zone.
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elongation. In helping to determine the elasticity of matenials, Young's modulus determines the
stress and stram. This mechanical feature of elasticity predicts how a sturdy material will deform
under a specific fore.

{onclusion

The intent of this experiment was to measure the mechanical properties of paper samples
by standard testing methods. Based on the results obtained, it can be concluded that the best
increase in the basic physical and mechanical properties of paper was when starch was
impregnated and the addition of wollastonite increased the strength of the paper. Ultimately, the
addition of starch and wollastonite mcrease the density of the paper.

The measurements described m this report are greatly influenced by tracking error and the
error n the cross section are both mserted directly i the formula for the Young's modulus.
Reducing these emors is a direct improvement in accuracy of the final result, the Y oung ‘s modulus.
The final value of the Young's modulus 15, with is limitations m mind, a good mdication. The
engincering strain that has been caleulated is a lower bound for the strain at which failure occurs.
For a better understanding of the breaking behavior of single fibers a study on the breaking
behavier of micro fibnls 1s necessary.
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Preliminary Report

Experiment Name: TGA study of thermal degradation of paper sample
PKG: Paper sample for packaging materials

The experiment was conducted by the Visitor scholars: Ainur [bzhanova

Ahstract

Accurate determination of the thermal properties of cellulose is of particular significance in
studying the mechanism of cellulosic paper degradation and combustion. We probe the influence
of wollastonite and starch on the thermal degradation of paper using thermogravimetric analysis
(TGA) measured under air atmosphere. TGA helps identify the degradation of paper samples.
They show how some paper samples are more heat resistant than others. In this study, we compared
thre different paper sample for packaging materials. We determined that the least swmble of the
paper sample is sample # 3, which is paper with wollastonite and without starch, and sample |
with wollastonite and starch was the most stable at high temperatures.

Introduction and abjectives

TGA 15 a technique m which the mass of a substance is monitored as a function of
temperature and time as the sample specimen 15 subjected to a controlled temperature program in
a controlled atmosphere. TGA is a technique in which, upon heating & material, its weight mostly
decreases. A TGA consists of a sample pan that is supported by a precision balance. That pan
resides in a fumace and is heated or cooled during the experiment. The mass of the sample is
menitored during the experiment. A sample of air purge gas controls the sample environment. This
gas may be incrt or a reactive gas that flows over the sample existing through an exhaust.

The determination weight loss of three  paper samples for packaging matenals were
evaluated using a TGA (50 V20.13 Build 39. The three paper samples for the packaging materials
were: sample 1 paper with wollastonite and starch, sample 2 paper without wollastonite and with
starch, sample 3 paper with wollastonite and without starch. The experiments were performed to
identify the amount of degradation of all three papers.

Materials
TGA = a thermal analyzer that monitors the mass of the sample as a function of

temperature. When the paper sample began to decompose at high temperatures, the profile will
show a drop in the curve, indicating a loss of sample mass. The decline and the onset of degradation

are different for the different paper samples. The experiments were performed using a TA
Instrument }-50 TGA thermal analyzer from 0 oC to 600 .C under a purging mitrogen (N2)
atmosphere. TA Universal Analysis 2000 software was used to analyze the data.

Methods

The TGA method was done following ASTM E1131-08 Standard Test Method for
Compositional Analysis by Thermogravimetry. This test method provides a general technique that
used thermogravimetry to determine the amount of highly volatile matter, medium volatile matter,
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in the flat shape and put cach sample in the pan. The samples were load. The TA Universal
Analysis 2000 program was set up and control during the test. TA Universal Analysis was used to
determine the mass of a substance, heated at a controlled rate in an appropriate environment, 15
recorded as a finction of time or temperature. Mass loss over the specific temperature ranges and
in & particular stmosphere provides a compositional analysis of the tested substance.

Results and Data analysis
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Figure 1. Sample | paper, with wollastonite and with starch
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Figure 3. Sample 3 paper, with wollastonite and without starch

Figures 1, 2, and 3 show the tested samples. These graphs show the degradation curve of the
different papers. At around 200.C all the paper begins to degrade. At 400uC, sample | has 20,9%%
mass left, sample 2 has 18,78% mass left, while sample 3 has 14,85%. This shows that sample |
15 more heat resistant than sample 3. At 500.C, sample 1 lost 15 more percent, while sample 3 lost

14 percent. Highly volatile matter content may be around 79%.

Discnssion

he thermal degradation curves of the paper samples combustion process are shown in Figs.
1, 2, and 3. The TG curves represent the evolution of mass loss as a function of temperature. For
all paper samples, mass loss in the TGA was almost the same. Looking at the control sample 1,
Stage | (from about 40 to 120 .C) 15 related to the moisture released from the paper sample. The
slight mass loss in this stage i1s about 10-15 %. Stage [1 15 the major mass loss region due to the
main degradation reaction of cellulose, which is charactenized by the largest amount of mass loss
at §3.5 % and by a sharp peak temperature at 304 .C. The steep mass loss indicates that the primary
thermal degradation process was accompanied by the evolution of a large number of lower
molecular weight volatiles together with their oxidation species. Subsequently, the temperature
range of 380-510 «C along with a mass loss of 5 % represented Stage 111 The solid residue mass

was determined to be around 18%.

Conclusion

According to the results above, the wollastonite and starch may affect the cellulose

degradation reaction. It i well known that the degradation of cellulose occurs by two major
competing routes (Baldry et al. 1988) At low temperatures, the principal chemical reaction is
dehydration leading to the formation of a residual char, whereas at higher ones cellulose pnmanly
depolymerizes, reacting further to give several flammable gaseous products. Thus, it can be
speculated that the presence of wollastonite and starch had catalyzed the dehydration reaction and
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KOCBIMIIA F

Enrizy akrici

AKT BHEJIPEHUA

Mpi, HHXEIO/IIHCaBIIHECH, NpeACTaBHTENH HAO «Kazaxckuii
arpoTexHuuecKkuii uccnegosarensckuii yHmBepcuter uM. C.Celdymmna», c
ofHOW cTopoHEl M mnpencraputend kommamui «Unpacking Astana»c apyroi
CTOPOHBI, COCTABH/IM HACTOSIMI aKT O BHEJAPEHHH HOBOIO MarepHaia Ui
YNIAaKOBKH M3 COJIOMBI ITIICHHIB! H PHCA MOCPEICTBOM CyJb(aTHO# BapKH.

IIpu BHEPEHHH HOBBIX MAaTEPHANIOB JOCTHIHYTHI CIEAYIOLIME Pe3ybTaThl:

1. Bymara sBasiercs aGCOMIOTHO HATYPAIbHOM, JIETKO YTHIM3HDYeTCs, HMeeT
BO3MOXHOCTH BTOPUYHOI# mepepaboTKu.
2. Tlony4enHas NMPOAYKIHS XapaKTepH3YeTCs CIEAYIOMMMH TOKa3aTeNIsIMH:
- xopobiieHne — 5 Mm;
- BIXKHOCTB — 4 %;
- epopMaruA NPH CKATHH — 3 MM;
- POYHOCTH NMPOAYKIMH Bo3pocna Gonee yeM Ha 12 %.

[Nonydennas Oymara umeer OonblIHE NEPCTIEKTHBEI NPHMEHEHHS IS
YNaKoBKH SHIl, ITHIIEBOH NpPOAYKUMH. Pe3ynbTaThl HaydyHOH M Hay4HO-
TEXHHYECKOH JieaTenbHOCTH «MHOrOQYHKIMOHANBHBIA MaTepHan M3 COJNOMEI
MIIeHHLB» C NPHCBOEHHBIM HOMepoM rocpeructpauun PHHT22PKH007,
PEKOMEHJYIOTCA K KOMMEpUHATH3allMH Ul YNAKOBKH pa3IMYyHON MNpOLYKUHH,
JIOTKOB JUIA S, 9KOJIOTHYHBIX TOPIUKOB /A MPOAYKIUH PACTEHHEBOACTBA.

IpeacraBuTeNb NPEANPHATHSA IIpencrasurenu
g ] KATHY um.C.Ceiipynmnar
Ab6naii J1.K. P K. Husz6exoBa
7%, A.A. Vi6xaHoBa
%  M.A. Cepexnaesa
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[MPOTOKOJI

TEXHHYECKOTO COBLWAHHA NPH Axpextope xoMnanmi «Unpacking Astanan

43 . {1 .2044r. r.Acrana

TMpucyTcTBoBanu: pyxoBouTens KoMnaumit «Unpacking Astana», aoxtopant
Hoxanosa AA., nru, no. npojeccopa Hussbexosa P.K., noxtopant
Cepexnaesa M.A., creunamucT komnanni «Unpacking Astana» AGnaii E.

3acnymas wkdopMammio o pesymBTaTAX AOKTOPCKOH  JIHCCepTaLMM
Hbmasnosoit A.A. no Teme «KO TP 005/2011 calixec xaxa oximai CTaHmapTTAY
*oHe GHONOrMANBIK BiABIpaiiThIN Opdy KANTAMachiH OHAIPY TEXHOMOIHSCHIHLIN
FLUIBIMH-TEXHHKANRIK Herizin aipney/ PaspaboTka HayuHO-TEXHMYECKHX OCHOB
TCXHOROTMM MpPOM3BOACTBA Gropasnaraemoil YNAXOBKH W CTAHIAPTHIALMS HOBOH
mponykii 8 coorsercTeiM ¢ TP TC 005/201 1» npussto pewerne:

I. Onobpute nposenernsie paforss W pexoMesnoBaTH K BHEJPEHIIO
IKONOrHYECKHA MaTepHal [AN% yNaKosxw CONOMEI MINCHHLL M pwca
NOCpeCTBOM CYNidaTHOMN BapKy.

2. Tpennaraessas GymManuan ynaxopxa IKONOrHYHE, JIETKO YTHAHIHPYETCH,
HMEET BOIMOXHOCTE BTOpPHYHOH nepepaborku.

3. Monyvennas Gymaxuas ynaxoska XBPAKTEPHIYCTCH MOKAIATENAMH,
cooTeeTcTBYyIOLMME Tpebosanusm TP TC 005/2011

4. CeBecTonMOCTS YNAKOBKH H3 OTXOA0B CeNBCKOX03RHCTREHHOM MPOTYKIHH
HipKe ceGecTOHMOCTS GyMary, IONySeH O H3 TPAAHIHONHOrO CRIPHS
Gonee vem Ha 20%

5. PesyneTarel  Hayusol W HAYMHO-TEXHMWeCKONW  JeTENBHOCTH
«MHOrOPYHKUMOHANBHLIN  MATEPHAT W3 CONOMBI MUCHAIBDY, ¢
NPHCBOCHHEIM HOMEpPOM TOCPErHCTPaIHE PHHT/122PKH007,
PEXOMEHAYIOTCR K KOMMEPUHANHIALHH 1% PA3AHYHON YNaxoBKH: nHIenol
MPOAYKLHH, JIOTKOB A% ML, rOPWIKOB AIA NPOAYKUMK PaCTeHHEBS0CTRA,
GHAETPOB AR OYHCTRH BOJKL,

PyKoBOAHTENS KOMNAHWH

Cexpetaps
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OKy ypaiciHe eHri3y aKTici

wwmmrm.?mmu NCDONESORMINEY  HEMAITITEABHOD  0BOPyRaBIHK
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ROKYMEHTANH, ROBIHHA AN
. ochosENE OGYWMOEDDOLN XEPAXTCPHCTHX MCTITETEILHOTO oBopy.

MCHETAERS ynl:onm MoTepuanos Gpm  ONpeAEDesE  oGsCTE  AKKT

gemaTaTesEx xafopaTopHil.

TL0. Rexass TEXIRUECKOTO aKymhTeTs,

1.k, accomumponamin npogeccap KotaaT-A:
Smuypl;l-bl vadeapol «CMCx, % Aowiugtences C.C.
Haywstil pyroBogHIss, Hionbexosa
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