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HOPMATUBTIK CIVITEMEJIEP

byn nauccepranusiblK  KYMBICTA KeJeciied CcTaHaapTTapra CuITeMenep
YKACAJIBIH/IBI:

Kazakcran Pecnyonukacbinbiy «FbuibiM Typassl» 3aHbl 18.02.2011 x. Ne4(7-
IVV3PK.

KP-ueiy JXXMBC 5.04.034-2011. KP-#eiH okanmeutamMa OutiM — OepeTiH
MEMJICKETTIK OimiM  craHgaptel. JKoFapfbl OKy OpHBIHAaH KEHIHT1  OuTIM.
Hoxtopanrtypa. Herisri epexenepi (23 tambiz 2012 xpuinan esreprinrex, Nel080);

KP MXXMBC 5.04.034-2011: Kazakcran PecryOimkachiHbIH MeMIIEKETTIK
JKaNMbIFa MIHAETTI OuTiM Oepy ctanaapTsl. JKoFapsl OKy OpHBIHAH KEWiHT1 OLTIM.
Hoktopantypa. Herisri epexenep (2012 xpurel 23 tambizgarsl Ne 1080
e3repTyIiep).

MECT 2.105 - 95 KoHCTpYKTOPIBIK Ky KaTTap bIH OIpbIHFal Kyieci.
MOoTiHIIK KyKaTTapra )Kajlrbl TajganTap.

MECT 2.11-68 KoHCTpyKTOPIBIK Ky>KaTTapbIH OipbiHFal xkylieci. Hopma
OaKpLIay.

MECT 6.38-90 Kyxarramanbig COMKECTEHIIPIIreH Kyieci.
YHbIMIBIK [ |OHIMAUTIK Ky>KaTHAaMaHBIH XKyieci. KykaTtrap/sl peciMey TaaanTapbl.

MECT 7.1-2003. bubnuorpadusuibik >xa36a. bubnuorpadusiblk cumarrama.
JKYMBICTBI KYpacThIPY/IbIH >KaJIIbl TAJIANTAPhI )KOHE TOPTIOI.

MECT 7.32-2001. FeuibiMu-3epTTey *)YMBICHI K0HIHJE ecen Oepy. XKyMbICThI
JANBIHIAYAbIH KYPBUIBICHI dKOHE TOPTIiO1.

MECT 26261-84- XXanmbl Gpochop/isl KoHE JKaIbl KaTuiii aHbIKTaY 9AiCTepi.

MECT 26107-84- YKanmbl a30TTHI aHBIKTAY dJIiCTEPI.

MECT 26205-91- IUHAO monudukanusceiaaa Mauurua ofici O0WbIHIIIA
dbochop MEH KaJIMii/IIH KBUTKBIMAIIBI KOCBITBICTAPBIH aHBIKTAY.

MECT 26423-85- DnekTp oTKI3TimTIriH, pH ’KoHE Cy CHIFBIHIBICBIHBIH THIFBI3
KAJIJIBIFBIH aHBIKTAY 9ICTEPI.



TEPMUHIEP MEH AHBIKTAMAUJIAP

byn nuccepTanusiabiK JKYMBICTa COMKeC aHbIKTaMachl 0ap Kejeci TepMHHIEP
KOJIIAHBLIIbIL:

OMVIJIbCHUA — €Kl cy#bIK ¢azanapaadH TypaTblH XKyile,
oJIapJIbIH  Oipeyl EKIHIIICIHE TaMIIbLIap
TYPIHJE Tapaiajbl.

OCIMIIKTIH OCIPY — xacymanapisiH O6JiHyiH HEMece OJap IbIH

BIHTAJTAHIATKBIIITAPBI Y3bIH/BIFbIH TE3JETY apKBLIIbI
OCIMJIIKTEPAIH ©CYlH bIHTAJAHABIPATHIH
TaOUFU HEMECE CUHTETHKAIBIK 3aTTap

OCY I PETTEI'TII - ecimuikTiH ecyli MeH MoOpQoreHesin

BEJICEHIUIIIT BIHTAJIAHIBIPATHIH HeMece OacaTbIH
OpraHUKAaJBIK KOCBUIBICTApJIbIH dcepi (oTe
TOMEH KOHIIEHTpaIusa)

BUOJIOTUAJIBIK BEJICEH/I TIpl  OpraHu3MjepaiH  Oenrimi  Oip

3ATTAP (bB3) TonTapbiHa (OIpiHINI KE3eKTe - ajamra,
OCIMJIIKTEpTE, KaHyapiapra,
caHbIpayKyJIaKTapra oHE T.0. KaThICTHI)
HEMece OJIap IbIH YKacyTIaJapbIHbIH
JKEKEJIETEH TOMNTapbhlHA KATBICTBI KOFAPHI
(GU3MONOTUANIBIK ~ OCJCEHIUIINT  TOMEH
KOHIICHTpaIusaapaa OalikayiaThlH
XUMUSIIBIK 3aTTap.

BUOIIOJIMMEPJIEP — TaluraTTa TaOUFU TYpIE KE3MECETIH, Tipi
OpraHu3MIIEpAiH KYPaMBbIH/IaF bl
MOJIUMEPJIEP KJIAChl: aKybI3[Iap, HYKIEHUH
KBIIITKbUIIAPHI, TTOJIMCAXAPUATED, JINTHUH.

MUKPOKATICYJIALUAJIAY - 3arThiH ycak OeJeKTepiH MIeHKa Ty3YIIIi
MaTepUaliJIbIH KYKa KaOBIFbIHA OCKITY
porieci.



BEJITVIEP )KOHE KBICKAPTYJIAP

byn nuccepTanusibiK JKYMBICTa COMKeC KeJiecl Oelnrijep MEH KbICKapTyiap
KOJIIAHBLIIbIL:

COM — ckaHupieyIn 3IeKTPOHIbI MUKPOCKOTIHS
OM-onTumMaibl MUKPOKOTTHS

ACM aToMIIbI-KYIITIK MUKPOCKOIIUS

FTIR-®ypre TypreHaipyMeH HHPPAKBI3bUT CIIEKTPOCKOIINS
XKXBB3 — xxoraprbl OeTTik OenceHal 3aTTap

KK3b — kapama-Kapchl 3apsaTairad 0eIeKkTep
Rs—6emmekTeppaanyce

[19-n0aMANEeKTPOAUT

ALG-naTpuii agpruHaT

CS-xuTo3an

JNCH-Honeuuncynbdar HaTpuid

Sw-iciHy aopexect

We-Mukpocdepa canmarsl

WIt-iciHreH MUKpoOKarcyagap caliMarbl
WO—Kyprak caimarsbl

N-Aopeke KOpCeTKII

EE-Mukpokancynsuusiiay THIMILUTIT]

EC-iciHy CBIBIMIBUIBIFBI

R2-koppemnsmus ko3 dumrenti

LbL- layer-by-layer technique

NCK-uHA05 CipKe KbIITKBLIBI

1/Ta - 61p rekTapJarbl OHIMHIH IIEHTHEPMEH OJIIICHY1
T/ra - O1p reKTapJarbl OHIMHIH TOHHAMEH OJIIICHY1
['TK- ruaporepMusiiabiK Ko3hOUITMEHT

CM — CAaHTUMETP MM - MUJUTUMET

OC — Llenbuumii rpamycel



KIPICIIE

JKyMBICTBIH >Kalllbl cUMAaTTaMachl. JluccepTalusuiblK AKYMBIC OHOJOTHSIIBIK
OcJICeHA1 MHTPETUEHTTEP/Il OCIMIIK MIapyallbUIBIFBIHAA JOH/I JaKbLUIAapAbl eryjie
naijanany THIMIUIITIH apTThIpyAa MUKPOKATNICYJISIUsATIAY TEXHOJIOTUSACHIH d31pIieyre
HET13er€eH.

3epTTey TaKbIPBIOBIHBIH ~ ©3€KTLIIr. AybUl IIapyambUibiFel  Kazakctan
HPKOHOMHKACHIHBIH JKETEKIIN cajlajJapblHbIH Oipi Ooibim TaObutanel. KazakcTaHHBIH
aybUIIIApyallbUIBIFBIHAA JKYPTI3UIETIH peopManapAblH HEri3ri MIHAETTEpl ericTiK
IKANITAPBIHBIH CAaHBIH JKOHE OJapblH KYHAPJBUIBIFBIH CAKTay, KOFAphl CaIlajibl
TYKBIM OHAIPICIH YIIFANTY, OHIMIUIIKTI apTThIPy, OHIM CamachlH *KaKCapTy, OHIMHIH
HIBIFBIMBIH KOFAphLIaTy, Cy PECypCTaphlH THIMII TaiifanaHy, arpOeHEpKICINTIK
KEIICHHIH KOpIIaraH oOpTara ocepiH TOMEHJIETY, a3bIK-TYJIK KayilcCi3airia
KaMTaMmachI3 €Ty OOJIbIMN TaObLIA IbI.

AyBUIIIApYaITbUIBIFEl TOKIPUOECIHE KENUIACHIIPUITeH JaKbLIIap OHIMIUIITH
aly YIIIH ©CIMAIKTEPAIH 6CYIH PETTEY KoHE XUMUSIIBIK KOpFay Kypasjaapbl OeJICceH/Il
KOJIaHbLIaThIHBL Oenrini. Onapra QUTOropMOHIAp KOHE OJapJIblH CHUHTETHUKAIIBIK
aHaJIOrTapbl, MUKPOIJIEMEHTTEP, OaKTepULIUATED, PYHTUIIUATEDP, AKAPUIIUIITED JKOHE
0acka OMOJIOTHSUIBIK OEJICeH[I KOCBUIbICTAp KaTaibl. MyHJall XUMUSIIBIK 3aTTap
OHTOT'€HE3/IIH OPTYPJIl KE3CHIEPIHAEC OCIM/IIK TYKbIMIAPBIH OHACYIE KOJIIaHbLIIbI.

Kazipri yakpITTa aybul MIapyamibUIBIFBIHA arpOXUMHUKATTAPABl KOJIJIaHy
KOpIIaFraH oOpTara, a3bIK-TYJIK KAYINCI3ITHE »XOHE ajaM JCHCAyJbIFbIHA 9cepi
Oallkanabl, OJNIAPABIH KeWOipeynepl TYpaKTbl OPraHMKaNbIK JIACTAyIIbl 3aTTap.
Kopiiaran oprara TYCETIH arpOXMMHUKATTAPbIH KaJIbl 9CEPIH a3alTy YIIIH OYKLI
QJIeMJIe OJIapIbIH KOJAAHBLTYBIH MICKTEYTe KOHE arpOXUMHUKATTApAbl a3 KOJIAHBI,
DKOJOTHSJIBIK JKOHE HSKOHOMHMKANBIK Kaylllci3 eHIMJIep YUIIH TEeHJECTIPUIreH
arpoOTEXHUKAJBIK IIapaapbl KOJIAaHy YChIHBUTY/IA.

OcsbiFan OalaHBICTHI KOPFAY KYpaJlIapblH MaiiiaiaHyabl a3aiTy KOHE OCIMIIIK
BIHTAJIAHJATKBIIITAPBIHBIH THIMIUIITIH apTThIPy MUKPOKANCYJISAIUANIAY, OJIap IbIH
MOJIIIEPJICHTEH JKOHE OaKbUIAHATHIH 0OCATBHLTYbl aApKbUIBI ©3€KT1 OOJIBIN TaObLIAIbI,
OYJ1 ©CIMIIK MIAPYalTbUTBIFBI MEH KaJIbl ayblI SKOHOMUKACHIHBIH, KAPKBIH IBUIBIFBIHA
OH 9Cep eTel.

JlocTypii Typae OcCiMIIK BbIHTAJTaHAATKBIITAPBIH KOJIaHyFa Oojaapl, Oipak
TIKEJEH KOCY 3aTThlH KAaCHUETTEpiH ©3repTeTiH O€JICEH/1 areHTTIH MOJIIEpiHIH
amMaJaH ThIC apTyblHA 9Keneal. buonorusuibik OenceHal HHIPEeIUEeHTTEP 11, MbICATIBI,
OCy BIHTAJIAHJATKBIIITAPBIH TiKeJNeH KOJJAaHy HWHAKTUBAllMsFa HEMece oOopTara
OalIaHBICTBl KOUBLIYFa OKEJe/I].

Kazipri yakpITTa >xapaMIbUIBIK MEpP3IMIH apTThIpy Kacueri Oap OenceHml
Matepuangapabsl  d3ipiey ©3eKTl MacenenepaiH  Oipi 0okl TaOBLUIABI.
buonerpananusnaHaThIH KOHE YBITTH €MEC MaTepHaIapAaH *KacalfaH KaObIKITaHbI
naijjanany cakray Mep3iMiHae OeNceHJ areHTTEpAiH TYPaKThUIBIFBIH OaKblIayFa,
OpTYpPJII JaKpUIApAa TMaijanaHy Ke3iHAE OJIApbIH KAYINCI3ITiH JKOHE OpeKeT
MEp3IMiH y3apTy YIIIH MYMKiH OoJjaThiH ImemnnM Oosbin TaObutanbl. bencenmi
areHTTEepIH MUKPOKANCYJSIUsAJIaHFaH TYpPIH KOJIJaHy CcakKray, OHJEy HeMece
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TachIMaJilay KE3€HIHJE THUIMII, all MHUKpOKarcyiajap KOJJaHbUIFaHHAH KeWiH
OesiceHal areHTTep OIpTiHAEN O6JHIN, KancysuusuiaHOaraH TypJepre KaparaHja
oJIapJIbIH OCJICeHIIITH Y3aK YakbIT cakTaiabl. COHbIMEH Karap, OCJICEH]1 3aTThI
KQJIBIIITBl CHTI3yJICH JKOHE OHBIH OCIMJIKTIH OYKUI ar3achblHa TapajdyblHaH
allbIpMaIIbUIBIFbI, HAHOKOHTEHHEPIIEP 11 KOJIJIaHy NaijajJaHaThIH areHTTIH MOJIIepiH
JKOHE OHBIH JKaHama ocepJiepiH aszalTyra MYyMKiHAIK Oepeni. byraH KoceiMia,
KOHTEMHEP/ICH 3aTThIH OOCaHbIN 06JI1HYIH OacKapy MYMKIHIIT OO0JIa bl

CoHbIMEH, OCIMIIK BIHTAJAHAATKBIIITAPBI, OCIMIIKTEP/l KOpPFAYy Kypalaapsl
OenceH/1i areHTTep peTiHAe, MUKPOKAICyIanap TYPIHAE KOJAaHbUIAbl, COHFbBUIAPHI
OMONOTHSUIBIK BIABIPAWTHIH MaTpULlajapbl O0ap OCIMAIKTEpl KOpray, ecy Hemece
KOPEKTEHY VIIIiH KOJIJIAaHBUTATBIH O€JICeH 1 3aTTapiablH OaKbUIaHATHIH JKOHE Y3aK
yakpIT OeNIHYAIH THIMAI 9MiCi peTiHAE TaHbUIABL. MUKpPOKaICYIAIUsIay/bIH
apTHIKIIBUIBIKTAPBl THIMA1 KOJI/IaHy, MaiJalaHyIIbIHBIH KOO1peK Kayinci3aIriH KoHe
KOpIIIaFraH OpPTaHbI JKaKChIPAK KOpPFayJlbl KaMTUbl. MUKpPOKANCYISAIUsIAY apKbLIbI
OMOaKTHBTI areHTTIH KAXKETTI JKEpAE XKoHE KaKETTI yakbITTa OaKbUIaHATHIH
HIBIFAPBUTYBI HET13r (PYHKIIMOHAIBUIBIFBI OOJIBIN TaObLIA b,

CoHbIMEH KaTap, OCHl JIGHIeHaeri MoJieKyhaizap/bl Oackapy OeiceHi
areHTTepl MHUKPOKANCYJSIUSIIaHFaH Typ/le KOJJaHyAbl HETi3/ley YIIIH >KYHeHIH
KYPBUIBIMBI MEH JIMHAMUKAJIBIK KACHETTEPIH >KaH-)KAKThl TYCIHYAl KaXXeT eTel.
JKYMBICTBIH ~ HETI3r1  THIOTE3achl-OMOOENCEH Il  areHTTep IKYKTEreH KypJeni
MUKpOKAaNcylaJlapaarbl ~ MOJIEKYJANbIK  KYPbUIBIM/PEAKTUBTUIIK  OaillIaHBICHIH
TYCIHYZl JKakcapTy ©CIMAIKTEep YIIIH apHaibl TaHJalIfaH Kacuerrepl Oap
MUKpOKAICyJIalapablH jkKaHa KypaMbIH jKacayFa, COHBIMEH KaTap OJapJbIH OHTANIIBI
KYpPaMbIH JYpPbICTayFa KOMEKTECE/I].

Ocpifan OalyaHBICTBl OWOJOTHSUIBIK OEJICeHIl MHTPEAUEHTTEPAl KOJIJaHy
TUIMIUIITIH apTThIPY MaKcaTbhIHJA OJIapAbl MUKPOKANCYJISLUUATIAY TEXHOJIOTHSICHIH
a3ipsiey OOMBIHIIA FHUTBIMU-3EPTTEY KYMBICTAPBIH KYPTi3y ©3€KTi OOJBIN TaObLIAbI.

3eprTey MakcaTthl: bBHOTOTHSUIBIK  OCJIICEHAl HWHTPEAUCHTTEPAl  OCIMIIIK
HIapyanbUIbIFbIHAA  TaWJaaHy THIMAUICIH — apTThIpyAa MUKPOKAMCYISAIUsIAY
TEXHOJIOTUSICHIH d31pJiey OOJIBIT TaObLIabI.

3epTTey MaKcaThIHA JKETY YIIIH KeJieCl MiHIeTTep KOUBLIIBL:

-OUOJIOTHSIIIBIK JKOHE (DU3MONIOTHSUIBIK OEJICEHAUNI HEri3iH/e CKPUHUHITIK
3epTTeyJIep KYPTri3y apKbLIbl BIHTATAHIATKBIIITAPIbI TAaHAAY;

-BIHTAJIAHIATKBIIITAPIBl MUKPOKATICYIISIIUSIIAY OICIH TaHAAY;

-MUKPOKANCYJIALMUIaHFaH HbICAHAAPbIH TYPAKTBUIBIFBIH, OCJICEHITITIH )KOHE
OpeKeT €Ty Mep3IMiH Y3apTylbl, OpPEKeT eTyIll areHTTIH OeJliHy YpAICIHIH
KHHETHKACBIH 3EPTTEY;

-MHUKpOKaICy1aaapIbH MOP(OTOTHSITBIK KOHE (U3UOTOTHSITBIK
cUmnaTTamMajapbliH aHBIKTAY;

-MHUKpOKAIcyaajgap KaOBIKTapbIHBIH OHOJerpagalvsjaHaThIH  MaTepuaaap
HETi31HJIe - HaTPUM aJIbIMHATHI, KaJBIMK XJIOPHUIl, XWTO3aH KOJJIaHYMEH
BIHTAJIAHJATKBIIITAD KYPAaMbIH OHTAWIAHABIPY, TYKBIMIAp MEH BETETAIMSIIBIK
OCIMIIKTEPIETI MUKPOKATICYIISIUSIIAHFAH )KOHE MUKPOKATICYJISIHACHI3 OMOTOTHUSITBIK
OeJiceH Il 3aTTapAblH CKPUHUHTTIK CHIHAKTAPBIH JKYPIi3y;
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-oCIMIIKTEP/Il OCIPYIIH bIHTAJAHAATKBIIITAPBIH MUKPOKAMCYIISAIUSIAYABIH
FBUIBIMU - HET13/IEJIT€H TEXHOJOTHUSCHIH d31pJey.

3epTTey HbICaHIaphl: aMUH(yMap KBIITKBUIBIHBIH TYBIHABIIAPHI (-aMUH-(yMap
KBIIIKBUIBIHBIH,  AuMeTHs1  ddupi/yari  Nel,  z-a-amMuH-f-MeTOKCHKapOOHUIAKPHUIT
KBIIIKBUTBIHBIH KAl TY3b1/yaT1 Ne2, 1-Metun-3-metuiaMuHoManenHUMu )/ yiri No3,
1-amuH0-3-keT0-5,5-numerunuukiorekc-1-en/ynri Ne4, mpic (II) kemeni/ynri Ne5).
Xwurozan Owononumepi, CaCl2, warpuii anbruHaThl, CKPUHHHITIK ChIHAKTAPIbIH
HETI3r1 MaTepualbl PETiHAE KUsIp, Kyrepi, Oumgai, apra TYKbIMIAphl TaHIaIIbl. Mai
(ha3achIHBIH HET131 PETIHAE COST MaHbl KOJAHBUIIBI.

3epTTey aaicTepi: OMYIbCUSIIBI JKOHE IMYJIBCHUICHI3 KYHEIepAl aimy omicTepi,
cnexktpockonus oxici (DLS), snekTpoknHeTHKAIBIK 3€Ta TOTCHIIMAIIBIH OJIIIIeY dIICI,
AJIEKTPOHIBI MHUKPOCKOMHS OMiCi, OMOJOTHSIBIK OCJICeHII 3aTTap OeICeHAUTITiHIH
MOHHMTOPUHI1, CKPHUHHUHITIK ChIHAKTap XYPri3y 9IICTEMECI, OCIMIIKTEpHIH OCyiHe
apHaJIFaH MUKPOAMYJIbCUSUIBIK BIHTAJIAHAATKBIIITAPIBI JalbIHAAY 9aicTemMeci, Dypbe
TYpJICHIIPYMEH UH)PaKbI3bLT CHEKTPOCKOMUSIFa Tanaay xKacay,
MUKPOKAINCYJISAIUSATIAY THIMIUIIT, KYKTEME ChIMBIMIIBUIBIFBI, 1CIHY JOpEXecl >KOHE
MUKpOKarcyiajiapjal 0ocaTbUIFaH BIHTAJAHJATKBIIITAPBIH YJIECl, CTATUCTUKAIBIK
Tajjaay kacay dJicTepl KOJIaHbLUI/IbI.

JKYMBICTBIH FBUTBIMU >KaHAJBIFbI:

ArFamn  peT  ecCIMIIKTEpAiH jKaHAa bIHTAJAHJATKBIIITAPEIH —aMUH(pyMap
KBITITKBUTBIHBIH TYBIHIBUTAPBIH MUKPOKATICYJISAIINASIIAY TEXHOJOTHSICHI JKacallIbl, OH/Ia
JKacallFaH *Kyienep ekne AakbUigapabl ©Cipy YIIiH KOJJaHbUIIbL:

-bIHTAJIAHIATKBIITAPIbIH MHKPOKAICYJISIUSTIaHFaH TYpJIEpiHIH
MOPGOTOTHUSIIBIK )KOHE (PU3HOJIOTHUSIIBIK CUTIaTTaMa apbl aHbIKTAJIIbI;
-’)KaHa BIHTAJIAHIATKBILLITAPIBIH MUKPOKANCYISIHSTIaHFaH TYpJAeri

PETYJATOPIABIK KACUETTEPl AaHBIKTAIIbI, OV DKOJOTHSJIBIK KayilCI3AIKTI JKOHE
YKaKCapThUIFaH (YHKIIMOHAJIBIK CUITATTaMaJIAPhIH KAMTaMacChI3 e€Te/Il;

-eKIIe JaKbUITaPbIHBIH ecyil YIIiH BIHTAJIAHJATKBIIITAPIbI
MUKPOKAIICYJIAIUSIIAY TEXHOJIOTHSACHIH TPAKTHKAJIBIK KOJAAHYABIH  THIMILUTIT
AHBIKTAJIIbI;

-MUKPOKAICYJIAIMUIAHFaH bIHTAIAHIATKBIIITAPIBl OCIMAIKTEPAIH ©6Cyl MEH
JaMybl YIIIH KOJITAHBUIATHIH MperapaTTap TYPiHAe OHIIPICKE YChIHBUIIbI.

Koprayra yChIHBLIATHIH HET13T1 KaFuaaap:

1. blaTanangaTKeIITapAbl OUOTOTHUSIIBIK KoHE (PU3HOJOTUSIIBIK OCICEHTITIH
CKPUHUHITIK 3€pTTEY HOTUKEJEPl HET131H 1€ FhIIIBIMU HET13I€yMEH TaHay;

2. KonmaHbUIaThIH XWMHKATTapIbIH CaHBIH, IHUCIICPTHPJICY JKYHECIH JKOHE
O0acka (akTopiapabIH 9CEpiH a3alTy MaKcaThlHJa HATPUM allblTUHATHIH, KaJbIIUHA
XJIOPUII MEH XMTO3aH/bI MaiIalaHbil, aMUH(pyMap KbIIIKBUIBIHBIH TYBIHIBLTAPBIH-
BIHTAJIAHIATKBITITAPIbI MEKPOKAIICYJISAIIHASIIAY TEXHOJIOTHSICHI;

3. MukpokancyasuusyianFaH HbICAaHAAPJbIH TYPAKTBUIBIFBIH, OCICEHIUIITH
YKOHE OPEKET €Ty MEP3IMIH Y3apTyIbl 3ePTTEY HOTHKENEPI )KOHE 9Cep €TYIII areHTTIH
Oeminy KWUHETUKACHI HET131H€e OCIMIIKTEePIiH ecyil MEH JlaMybIHa
BIHTAJIAHIATKBITITAPIBIH MUKPO-KOHE HaHOKAICyJaJlapbiH ATyJIbIH
OHTAMJIAHBIPBUTFAH IIAPTTAPHL;



4. blaTanangarkplmTapablH =~ MUKPOKAICYISIUSJIAHFAH  TYPJICPiHIH
MOPQOJIOTUSIBIK KOHE (PU3HOTOTUSIIBIK CUIATTaMaIaphbl.

5. OciMAIKTepiH 6Cyl MEH JaMybl YIIIH YCHIHBUIATBIH MUKPOKAIICYIISITUSCHI3
KOHE  MUKPOKAICYISIUSIaHFaH  bIHTAJTaHAATKBIIITAPMEH  OHTaWJIaHABIPhLIFaH
KYpPaMBbIHBIH PETTETII KacUueTTepi.

6. [Ekme nakpligapblHBIH — ©CylHE  apHalifaH  bIHTAJAHJATKBIIITAPAbI
MUKPOKAICYJISIUSIAY TEXHOJIOTHICHIH MPAKTUKAIIBIK KOJIAHYIBIH THIMJILIITI.

3epTTeyaiH TEOPHSUTBIK JKOHE TMPAKTHKAIBIK MAaHBI3ABUIBIFRI:  JKacaliFaH
YKYMBICTBIH HOTWIKECIHJIC aJIbIHFAaH MOJIMETTEP OMOJIOTHSUIBIK OEJICeH I 3aTTap.IbIH,
OHBIH INIHJE BIHTATAHAATKBIIITAPABIH €KIIe MaKbUIAAPBIH OcCIpye KOJIaHyFa,
HETi3rl  KYPBUIBIMIBIK ~ JKOHE  TEXHUKAJIBIK-dDKOHOMHUKAIBIK  KOPCETKIIITED:
OMONOTHSIIBIK OCJICeHlI 3aTTap MEH XalbIK IIapyallbUIBIFbIHA apHAJIFaH J>KaHa
BIHTATAHJATKBIITAP 16l MUKPOKAIICYISIITUSIIAY YIITIH JKacajaFaH JKyHesep/l TaHaayra
KaHa Ke3Kapac OOMbIHIIA KEHEUTLI1. 3epTTey HOTHXKeNepl OMOJOTHUSIIBIK Y3aK dcep
eTeTIH O€JICeH/l areHTTepAl  KETKI3y JKYHeCIH  93Ipjiey  TEeXHOJIOTHSCHI
aybUIIIAPYAlIbUIBIFBl  TAKbUIAPBIHBIH ~ OHIMIUIITIH  apTThIpY YIIIH  KOJJaHyFa
YCBHIHBLIA/IBI.

Herisri fbUIBIMH = 3€pTTE€Y JKYMBICTapBIHBIH >KOCHApbIMEH OalJIaHBICHI.
Huccepranmsinblk skymbic KP BEM-uiH 2018-2020 xbpuiaapsl KapKbUIaHIBIPBUIFaH
APO5132810 «Aybln mapyalibUIbIFBl  OHIMIEPIH HHTEHCU(DUKALUAIAY — YIIH
OvonorusanplK  OelceHAl  3aTTap JKOHE  OCIMJIKTEpAl  ecipyre  apHajlfaH
MPUHITUITHAIBAB JKaHAa CTUMYJISATOPJIAPABIH HHKAICYJISIHUAIAY TEXHOJOTHUSICHIHBIH
FBUTBIMU-TIPAKTUKAJIBIK HET13/IEp1» TAKbIPbIObI OOMBIHIIA TPAHTBIH KY3€re achblpy
asicbinza opbiHaanasl (2018-2020 xok. ).

3epTTey JKYMBICBIHBIH ChIHHAH OTYyl. 3epTTey JKYMBICHIHBIH HOTHKEIIepi MEH
KOPBITBIHABLIAPH  KeJIECiZiel  XaJblKapalblK KOH(EpeHIUsIapaa TaJlKbLUIAHIbI:
«DapMaKoOJOTUSHBIH ©3€KTI Mocesenepi: Iopi-IopMeKTepl xkacaynan Oacrarl
OJIapJIbl YTHIMIBI MaigailanyFra aciin». 28-29 mambipia XanbIKapalblK KaThICYMEH
dapmakonorrapabiy | PecmyOnukanblKk  FHUTBIMU-TIPAKTUKAIBIK  KOH(PEPEHIIUICHI
(byxapa k, O3z6ekcran, 2020 x.), LXVI «Kazipri omemueri ©3€KTi FbUIBIMU
3epTTeynep» XalblKapaldblK FbUIbIMU KOH(pepeHtusachl 26-27 kazan (Ilepesicnas,
VYkpauna, 2020 x.), Feimpimu xeTicTikTepi. XallbIKapasblK FHITBIMU-TIPAKTUKAIBIK
KoH(epeHIrs MaTepuaiIapbIHbIH KUHAFBI, 25 KbIpKyiiek, (Mocksa, 2019 x.).

Kapusnansimaap. Juccepranusi TakbIpblObl OOMBIHIIA 4 FHUIBIMH KYMBICTAP
XaJbIKApAIbIK JKOHE pecnyONMKaNbIK FhUIBIMU-TXKIpUOETIK KOH(epeHIusIapaa
JKapusJlaHIbl, 1 Makajia XaiblKapadblK Scopus MoliMeTTep Oa3achlHa EHT131UITeH
xKypHanaa, 2 Makana KP FBBM Oumim Oepy canaceiHga Oakpuiay OoOWBIHINA
Komurerimen ycoiHbUIFaH OachuibiMaa, 2 makana PFUC wmomimertep 0a3achiHa
CHETIH )KypHaJI/Ia XKapHsUTaH bl )KOHE 3€PTTEY TaKbIPHIObI OOMBIHIIA 3 MHHOBAIIHSITBIK
MATEHT AJIBIH/IBI.

ABTOpABIH KOCKaH yJjeci. TamchlpManiapablH TEOPHSUIBIK HETi31H KypyAarbl
JIBIHFAH MONIIMETTEPll OHJIEY, 3EPTTEYJeP/ll KYPrizy MEH HYCKAyJIbIKTapAbl KYpPY,
TOXKIPUOCHIH ChI30AIaphl MEH CYPETTEPIH MalbIHIAy, COHBIMEH KaTap KYpri3uireH
TOXKIpUOEiK-0aKpllay KYMBICTAPBIHA, OaFdapiblK 3€pTTeYyJep MEH OHIIPICTIK
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TOXKIpuOEnep, SKOHOMUKAIBIK THIMAUINH €CenTey aBTOPIBIH TIKEIeW ©3iHIH
KAThICYBIMEH KYPTi3LI1.

JluccepTaiisiHpIH KoJieMi MEH KYpbUIBIMBIL. J{uccepTanusiiblK )KYMBIC: KipicIie,
yII 06JIIMHEH, KOPBITBIH/IBI MEH YChIHBICTAp, MaigajaHbUIFaH 9/icOueTTep Ti31M1 MEH

KocbIMIanapaaHn Typanbl. Juccepramusa 120 6erteH, onblH iminae 40- kecrenep, 29-
CYpEeTTeH KypaJIFaH.
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1 9JAEBUETTIK IIOJIY

1.1 Muxpokancyasiusaiay TeXHOJOTHSICHIHBIH 3aMaHAYHU TYCIiHIiri

Mukpokancyasuusuiay-oyJl  3aTThIH yCaK O6eJIIeKTepiH IUICHKa TY3€TiH
MaTepUaJIJIbIH KYKa KaObIFbIHA OCKITY ITPOIIECi.

Mukpokancynsuusiay HOTHKECIHIE ©HIM MHUKPOH  (PpakiusiiapblHaH
KY3ZEreH MUKpOHFa JEHIHI1 JKeKe MHUKpOKarcyjanap TYPIHIAE  albIHJbL.
Kancynamanran 3aT nemn MEUKpOKAarcysia KypaMbIiH, OHAa O€JICeH I HeMece HeTi3T1 3aT,
MUKpOKANCyJalapAblH SIpPOChIH Ty3€dl, ajl Karncyjla Marephalibl KaObIKThIH
MaTepuaibiH Kypaiapl. KaObikrap O6ip Hemece OipHere 3aTTapablH OeieKTepin Oip-
OipiHEH >KOHE CBIPTKBI OpTaJaH Maijananyra AeiiH 067y KbI3METIH OpbIHIalIbl.

Kazipri yakpITTa KatanuzaTopiap, TYpaKTaHIBIPFBINITAp, TUIacTU(dUKAaTOpIap,
Malmap, CYWBIK >KOHE KATThl OTBHIH, EpITKIIMTEp, OOSFBINTAp, WHCEKTUIIUITED,
NECTUIUATEP, THIHAUTKBIIITAP, ASPUIIK Mpenaparrap, XOUl HICTEHAIPTiII 3arTap,
TaraMJbIK KOcIajaap MEH TaJIIbIKTap, PepMEHTTEp MEH MUKPOOPTaHU3MJIEP, OPTYPIIi
XUMUSUIBIK  3aTTapiabl (TUAPUATEP, KBIMIKBUI TY37apbl, HET137ep, OpraHUKaJIbIK
KOCBUIBICTap/IbIH KOITEreH KJIacTapbl-MOHOMEPJl KOHE KOFaphl MOJIEKYJIAJIbIK
caJIMaKThLIIap), METAJIAPIbl MUKPOKAIICYJIAIUSIIAY KY3ere achIpbliabl [1].

[TpakTukama opTypIi OMICTEPAiH KUBIHTBIFBI KH1 KOJTAHBLIIBI.

OpOip HaKThHI KaFJai YIIIH €H KOJIaWJIbl OICTI aHBIKTaFraH[a OJlap COHFbI
OHIMHIH OepUIreH KaCUETTEPIHEH, IPOLIECTIH ©31HA1K KYHBIHAH KoHE 0acKa KenTereH
dakTopyiap KapacThIpbUIABL. OIICTI TaHAay HeEri3iHeH OacTamKbl KarcyjlaJaHFaH
3aTTHIH KaCHETTEPIMEH aHBIKTAJIIbI.

Mukpoxkancynsiuusiaay — OAICTEpIHIH  MaHbI3[bl  CUIIATTaMachl  aJbIHFaH
MUKpPOKaICyiaaHbIH enmemi 00iabl. Ockl Oenruiepl OONbIHIIIA MUKpPOKAICyJa Ty3LTy
MIPOIIECiHIe MeMOpaHaIapbIH TJICHKA TY3€TiH MaTepuaibl OAKUTBIH KOHE CYHBIK
(ra3 Topi3ai) optanarsl (pazanapsH O6IHYIHE HET13IeITeH J/IICTEeP allKbIHAAIIIbI.

Kazipri yakpITTa MHKpOKarcyja >kacayAblH €H TaHbIMal SJICTepiHiH Oipi-
HOJMAJICKTPOIUTTEepAl Kabarrapra opuary (LbL, layer-by-layer technique) Gonbin
TaOBUIAEL.

Mukpokarncynajlanfal eHIMAEpAl KoJjaHy cananapel eTe Ker. Kasipri
yaKbITTa MUKpOKAaIcyjajiap KOJJIaHbUIMANTBIH HEMece OJiapiAbl Maijanany
THIMUTIT]I alKBIH HEMECE HAKThl KOPCETIIMENTIH MIapyallblIbIK CaTachlH aTay KUbIH.
CoHFbl KbUIAAp OHEPKACINTEp OHAIPETIH  MHKpOKANCyJalaHFaH  eHIMIEp
ACCOPTMMEHTIHIH KEHEIIMEH CHUIaTTajlabl. bysl nemnono3a MarepuangapbiHa,
MOJIMMEPJIl  KaJIbINTapFa apHaJFaH TOJTBIPFBITApFa (TalIIBIKTap MEH KYbBIC
MuKpocdepanap),  KaObICKAaK  MaTepuajjapra, MOJIUMEPJTT  KOMITO3UITUS
KypaylbUTapeiHa (KaTaiu3aTopiiap, KO3IBIPFRIIITap, MOHOMEpPIIEp, MOJIUMEpJIep MEH
epITKIIITEp), OOAFBINITApFa, MATCHUTTIK  3aTTapfa, SKEMILeN  ©HIMJEpIHe,
uHcektunuarepre (Empire 20, T'ET), ThiHaWTKBIIITapFa, KOCMETUKAIIBIK 3aTTapFa,
TYPMBICTBIK XUMHSI OHIMIEpiHE, (pepMeHTTepre, ¢oTomarepuangapra >koHe T. O.
KapacTeIpbuinbl.  Kazipri  yakpITTa  MUKpOKANCyJaJlaHFaH  MaTepuasgapbl
MIPAKTUKAIIBIK KOJIZIaHYy asiChl ©T€ YJIKEH - ACHCAYJBIK CaKTayJaH OacTam FapbIIITHIK
3epTTeyJIepre JeiiH TapaJiFaH.
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Muxkpokarncynanap-keiaemi 1 MKM-AeH 2 MM-Te€ ACHiHT, KOCBIMINIA 3aTTap
KOCBUIFaH HEMece KOChUIMaraH KaTThl HEMece CYHBIK OEJICeH[Il 9cep €TYI 3aTTaphbl
Oap, map Topi3iec HEMece TYPaKThl eMec IIIH/L, MOJuMepsl HeMmece Oacka
MaTepualJlaH acalfaH >yKa KaObIKTaH TypaTblH Karcyjiamap. PapmareBTUKA
OHEPKACIOIH/Ie MUKpOKAICyJanap KeH KOJJaHbUIIbl. MUKpOKarcyiaiay npoLeciHie:

-TYpaKchl3 Ipenaparrapibl TYPaKTaHIbIPAIbl (TopyMEHIEp, aHTUOUOTHKTED,
BaKI[MHaIap, capbicyyiap, GepMeHTTeD);

-aIllbl KOHE KYPEK aifHybIH 0acaThIH AOPLIIK 3aTTapAblH (KacTOp Malbl, OAJIBIK
Maibl, aJl0d CBHIFBIHIBICH, KO(erH, XJIopaMmpeHnKo, OCH3eAprH) JOMIH Oacabl,

-CYHBIKTBIKTAPAbl CyChIMAIIBI OHIMIIEPTE aHAIIBIPAIBI;

-0ocan MIBIFY KBUIAAMABIFBIH PETTEHII HEMece acKa3aH-ieK >KOJBIHBIH
KOKETTI aiiMarblHAa (apMamneBTUKANBIK MpernapaTTapablH —Oocam  MIBIFYBIH
KaMTaMachI3 €TTi;

-yiseciMci3 penapaTrTap/ibl OKIIayJIai b,

-aF bIH/IBUIBIKTHI KaKCAPTAIbI;

-IMarHOCTUKAJIBIK OHIMJIEP/IH >KaHa TYpJEpiH Kacayra MYMKIHIIK Oepeni
(KkaH MeH 39pre Tajjay jkacayra apHaJfaH KallCyJiajlaHFaH TYpPaKChI3 peareHTTep,
TEPMOPETYJISLUSIIBIK TJICHKANAp, KOMIp MEH MOH aJIMACTBIPFBINI MIANHBIpIIap).

Kenreren dbapmareBTUKaIIbIK npenaparrap ar3ajiarbl npenapar
KOHIICGHTPAIUSCHIHBIH €H KOIl JEHIeilH Olp yaKbpITTa TOMEHJETII, ar3ara aybl30eH
€HT13y KE31HJE eMIIK ocep €Ty Y3aKThIFbIH apTThIPy MaKCaThbIHAA MHKpPOKAICyJa
TypiHAe wbIFapbULAbl. OCbl TOCUIMEH MpenaparTbl KaObUIIay CaHbIH €Kl ece
KBICKAPTYFa JKoHE TaOJeTKaIap/IblH acKka3aH KaObIpranapbiHa )KaObICybIHAH TIHAEpre
TITIPKSHIIPTINT dCep/Ii KoM IBI [2].

MukpokarcynanFaH Tpemaparrap JKaKChl CaKTaIIbl JKOHE  BIHFAMIIBI
MeumepieH . ['acTponabuibal mpenapaTTapibl, KbIIIKbUI OpTaja TYPAKThl JKOHE
1IEeKTIH oJICi3 CUITUIINT MEeH OedTapall opTajapblHIa BIIBIPANTHIH OOJIFAHIBIKTaH
KaOBIKIIIara KaIrTanabl.

Mukpoxkancynsaiusnay-0yJl KaTTbl, CYHMBIK HEMECEe Ta3 Topi3feC 3aTTap/blH,
WHKAICYJISITThIH MMKPOH/IBIK OeJeKTepiHiH KaObIFbIHA Kanrany
nporieci.Mukpokancymnagarsl OemmexrepAin memmepi 1-gen 6500 MxMm-Te aeiiH,
yCak TYHIPIIIKTEp HEMECe KarcyalapbslH Meepine aeiin (6,5 mm) esrepai. 100-
neH 600 MKM-Te JeHiHrT MUKpOKarcyjazap MeIUIMHaAa KeH KoiagaHsliasl. Kaszipri
3amMaHfbl TexHosiorus esmemi 100 HM koHE ofjaH a3 OeJIleKTepre *aObIH kKa0yra
MyMKiHIIK Oepai. KaObikTapsl O0ap MyH/1aii OeJileKTep HaHOKaIcyiaiap, ajl 0JIap/ibl
OHJIIPY MPOIIECl HAHOKATICyIaJlay JeM aTalbl.

Kapanaiibim >xarnaiia HaHOKarcyja-Oyi cdepalblk TOJIBIK O6JIIIeK, OHBIH
KaOBIFBIH TOJIUMeEpJiep Hemece dochomunuarep Ty3eal (Oyn >karmaiga Jumnocoma
HEMece HaHOocOoMa Jen aTajajabl), ajd INMHAEe TOMEH MOJICKYJAIbIK 3aT Oap.
HanokancynanelH  KaOBIFRI ~ Oacka  MarepuaiapfaH  Kacajjbl,  MBICAJIBI,
TUJIPOKCHANIATUT  HEMEeCe  KaJbIMAd  CHJIMKATHI, oenrimi Oip  KOJIMEH
yubiMaacTeipsuirad [JTHK mosekynanapeinan Kypaiasl. HaHokancynanap XUMUSIIBIK
TYpaKThl, OWOOENICeH/Il, ar3ara OMOYWIECIM, KalcCyJjaJlaHFaH 3aTThl >KaFbIMCHI3
dCepJIEpACH, MBICAJIBI, CYMBIKTBIKTApJa €pyAcH Koprauabl. HaHokarcymnamapabiH
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emmemaepi 100 am, an mukpokarncynaizap-600 Mmkm TeH. Hanokarcynanap >xorapbl
OTy KaOlJIeTIHe Hue J>KOHE JEeHEHIH MU Topi3zfaec 'KaObIK' aiiMakTapblHa OTTI.
HaHnoxkarcynanbslH reoMeTpUsIChl Oap/IbIH paK KacyllajapblHa 6Ty KaOlleTiHe acep
erTi. Mpicanbl, cdepanblK Kancynajlap JKacyllajapfa TasKaidbl —Topi3lec
KarcyJsanapra KaparaHia oHai otTi [3].

AstopnapabiH [4,5] eHOeriHze jKaKbIHIa MBIC HEMECE KaJIbIIUi KaTHOHIapPbIH
T. viride cnopamapeiMen (a00peBuarypa, Tv) MuUKpoOKamcynajiap MeEH
Mukpocdepanapra 0ip yaKbITTa MUKPOKAICYISIUsIAY MYMKIHAITTH KOPCETTI.

MukpoxkarncynaiapabH KYPbUIBIMBI

OHBIH KapamaibIM TYpiHJAE MUKpPOKAINCyla alHalachiHAa OIpPKEIKI KaOBIFBI
Oap kimkeHe chepa Typinae 0oiapl. MUKpoOKarcysa imiHAeTi MaTepran sSapo, 1Kl
¢da3za HeMece KaObIpFa TYPIHIE KOPCETIITEH, all KaObIpFa KaObIKIIa, ®KaObIH, KaOBIpFa
MaTepHuaibl HeMece MeMOpaHa jen aTanasl. [IpakTukana siapo KpucTaiapl MaTepua,
TiCIIENl aACOpPOCHTTI OOJIIeK, AMYJbCHUs, KAaTThl CYCIIEH3Us HEMece KIIKeHTai
MUKpOKAICylaIapblH CYCIEH3UICHI TYPIHJIE KapaCThIPbULIHI [6].

CoHrbl KbUIAapJarbl KapKbIHIBI 3€pTTEyJiep OuomoimMepsepre Heri3aesreH
MUKpOKaIcyiajlapJarbl MOJIEKYJaapaliblK ©3apa OpEeKETTECYJIIH MpoIecTepl MEH
MeXaHU3MJIEpiHe XKaHa Ke3KapacleH Kapayra MyMKIHAIK Oepii, Oipak OopraHuKaIbIK
XKoHE OeMOpraHMKaIblK XUMUSIIBIK areHTTepi Oip yakbITTa WHKAICyJalay Typaibl
OlmiM oMl  TOJBIK  €Mec  IIeKTeYyJl  Heri3ge  KapacTelpbuinbl.  Erep
aybUIIIAPYyaIIBUTBIFBIHIA KOJJIaHy Typajbl alThuica, Oy TEK FaHa Tajlall eMec,
COHBIMEH  KaTap FbUIBIMM  Maceje  OoJibin tabputafpl.  Ocpuiaiiima,
MUKpOKANCysinusijay sSApo OaljaHbiCbl MEH ©HIMHIH 0acka KypaylibLlaphl
apaceiHa (PU3UKAIBIK KeAepri KaMTamachi3 eTuULll. byl CYHBIKTBIK TaMIIbLIApHI,
KAaTThl OeJIIeKTep HeMece Ta3 KOCBUIBICTAPhl MHUKPOKAICYJIAIBIK areHTTIH JKYKa
KaObIKIIaIapblHA KamnTalaThlH OMIC PETIHAE KapacThIpbUIAbl. Aapo Oip Hemece
OipHele KypaylibUlap/iaH, ajl KaObIpra Oip Hemece eki kabarran Typiabl. by
SIPOJTAPJIbIH, CAaKTaIybl OJIApPABIH XUMUSIIBIK KbI3MET1, €PITIIITIT1, TOJSIPIIBIFBI JKOHE
©3rePrillITINIMEH aHBIKTAJIIBI.

Ochl MHKpOKarncyJajgap/blH KONTereH TypJiepl KapamailbiM cdepanapra a3
yKcaiapl. Ic-ky3iHme, KajablTackaH MHKPOOOIIIEKTePiH MOJIepi MEH MilliHl
MaTepuayiap MEH oJlapAbl  JalblHAay — OficTepiHe  OaliIaHbICTBI  OOJIIBI.
Mukpoxkaricyina MeH MUKpochepaHbIH SpPTYPil Typiiepi MOHOMEpIIEp KoHE/ HeMece
MOoJIMMEPJIEp TOpI3eC KONTereH Kabblpra MaTepuagapblHaH xkacaybl [ 7 ]. AapoHbIH
bU3MKa-XUMUSIIBIK ~ KaCHUETTEpiHe, KaOBIKTHIH KYpaMblHA JKOHE KOJAaHBLIATHIH
MUKpOKaIicysianay d9Jiicine 0aiaaHbICThl OOIIIEKTEPAIH SPTYPIIl TYypJiepl aabIHIBL.

1.2 Muxkpokancyasinusiiay diciH TaHaay

XKanmer anranma, MUKpOKaICylalapAbl acay YIIH YII CAKTBIK IIapajapbl
€CKepUI/Il: MaTepuaiblH alHalachlHAa KaOBbIpFa KaJbIITACTBIPY, aFbIl KETYl
OonnpipMay.

Mukpoxkancynsanusnay daicTepi OYpIKKIIT KenTipy, OYpIKKIII CaIKbIHAATY,
IKCTPY3USIIBIK KAOBIH, TICEBIO-CYUBUITHUIFAH Ka0aT >kaObIHBI, TUTTOCOMAIIBIK YCTay,
auouIM3aIys, KoarepBaius, CyCHeH3UsSHbl IeHTpudyraiay, KpUCTaIAaHy >KOHE
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KEIICeH/II KOCBhUIbICTap Ty3urmi. JKy3iMre, Kpl3aHaKKa >XKOHE cajlaTKa KOJAaHYIbIH
alNJIbIH-aJIa  HOTIDKENepl MHMKPOOOJIIEKTEPMEH MAaKCaTThl  arpoopMysiusHbI
KOJJIaHy OCIMIIKTEepAl KOpFay VUIIH Taijaibl FaHa eMec, COHBIMEH KaTap
OCIMIIKTEpIeT] OMOAKTUBTI KOMIIOHEHTTEPAIH CUHTE31H BIHTATAHABIPYbI KOPCETIII.
Mpeicanel, Vitis  vinifera-ra  XUMHSUIBIK =~ KOHE  OHMOJIOTHSUIBIK —~ areHTTEPMEH
TOJITBIPBUIFaH MUKpochepanapabl KOJIIaHy Ky31IM KarnblpaKTapbIHAa
AHTUOKCHJIAHTTHIK OCJICEHIUTIKTIH, Kbl TOJU(EHOIIAPIBIH, XJIOPOGUIIIIIH KOHE
KapOTHHOMITAPABIH JKY3IMI'€ HaKThl IIamMaza ocep ETHECTEH CTATHCTUKAJIBIK
MaHBI3IbI 6cyiHe acep erTi [8, 10-28].

MuKkpokancysausiiay oICIH JKOHE aObIH MaTepHualapblH TaHJIAy e3apa
OaiinansicTel 60yl KonganbinaTeid xkaObIH MaTepraiblHa HEMECE SICIHE CYHEHill,
KOJIAWJIBI 9MICTI HeMece XaOblH MaTepualibl TaHjaaiabl. Heri3iHeH IuieHKa TY3eTiH
MaTepuaiap pETIHAC albIHATHIH >KAOBIHABI MaTepuaggapabl  TaOWFU HeMmece
YKacaH bl TTOJIMMEPJIEP/IIH KeH CIEKTPIHEH TaHAaJJIbl, 0JIap KanTalaThblH MaTepHaliFa
JKOHE COHFBl MHKpOKAarcyjamzapja KaKeTTl cunarramaiapra OalIaHbICTHI
KapacThIPbUIJIBI.

XKabpiH MaTepuaNbIHBIH  KypaMbl ~ MUKPOKAINCYJaHbIH  (YHKIIMOHAJIbI
KACHETTEPIH koHE OHbI Oenrii O1p KYpaylIbICKIHBIH CHUIIATTaMAChIH JKaKcapTy YILIiH
KaJIail KOJIJIaHY/Ibl aHBIKTAWTBIH HET13T1 (paKkTop OOJIBIN TaOBLIIBI.

JXaxkcel xaObIH MaTepHasbl Keneci cunarrtamainapra ue [9]:

1. Mukpokancyasnusiiayaa >Korapbl KOHIICHTPANUsIA JKOHE JKCHUT OHJEYIe
YKAKCHI PEOJIOTHSIIBIK KaCHETTED.

2. bencenai Matepuanapl JUCTIEpPCHsIIAY HEMECE dMYIbCHUIAY KOHE ajbIHFaH
AMYJIbCUSIHBI TYPAKTaHABIPY KaOLIEeTI.

3. OHzey, y3aKk Mep3iMl cakTay Ke3iHAe WHKarcyjajgay MaTepuaiMeH
peakiusira Tycrney KaOiieTi.

4. OHney HeMece cakTay KesiHje OeJICeH]Il MaTepHalllbl OHBIH KYPBUIBIMBIH/IA
OEKITy JKOHE CaKTay MYMKIHJIT1.

5. Kenrtipy ke3iHIe HeMece IecobBaTU3allUSHBIH Oacka JKaraadaapbiHJIa
MUKpPOKAICYJISIUsAIAy TMPOIECiHAe TMaiajaHbUIaThIH EPITKIITI HeMece Oacka
MaTepuaIapabl TOJIBIK IIbIFApy KaOlaeTi.

6. bencenai matepuaiasl KOopliaraH opTa KaraaijiapblHaH (MbICAJIbI, OTTET1,
YKBLTY, KapBIK, bUIFAIIBIIBIK) TOJBIK KOPFAaybl KAMTaMacChI3 €Ty KaOiJieTi.

7. llaiiganany >karaalblHIa KaKETT1 €pITKIIITEpAE epirimTiri (MbIcanisl, Cy,
ATaHOII).

8. SnponblH OeliceHaAl KypaylibUlapbIMEH XUMHSJIBIK OeJiceHal OonaMay
KaO1y1eTi.

bapnbik xaObIH MaTepHalbl KOFaphlJa aTaiFaH OapJIbIK OJIIEeMIEPre COUKeC
KeJIMEeW/Il, NpakTUKaaa KaOblH MaTepuanapbl HeMece OTTeri CIHIprimTepi,
AHTUOKCHUIAHTTAp, XeJIaTaTopiap *oHe OETTIK OCJICEeHIl 3aTTap TOpI3/IeC KUBIHTHIK
HeMece MouduKaTopaap KOMIaHbUIBL. bipak, omapabiH KacueTTepid Oackapy YIIiH
KOJITaHBLIATHIH XKaOBIH MaTEepPUAIIAPBIHBIH  XUMUSJIBIK ~ MOJU(PUKAIIUSIAPHI
KapacTeIpbuLbl. byn momudukanusnanrad xaOblH MaTepUaIaphl JKEKE KaObIH
MaTepUAIapbIMEH  CANBICTHIPFAHAA JKAKChl (PU3UKAIBIK KOHE MEXaHUKAIIBIK
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KacuerTepre ue 6osl [29-37].

Kancymanay omicine OalnaHbICTBI  OeJiceHAl  KypaylibuiapiaH —0acka,
KarcyJiaJlaHFaH 3aT IUICHKA TY3€TIH MaTepHallJibl, EPITKIIITI, MOHOMEpJIEp/i,
TYHIBIPFBIITHL KOHE Oacka 3arTapibl maigananasl. Kemnreren jxarmaiiapiaker
KYpayIIbIChI Oap KyWesep aabIHIbl.

KaxxeTTi MUKPOKAIICYJISIUAIAy  OMICIH  KOHE  MHMKPOKAICYJISAIHSIIAY
MaTepualbl TaHaay MiHACTTepaiH Oipi  Oombim  TaObuIAbl. byn  mporecte
MUKPOKATICYIISIUSTIAY MaHBI3bI pen aTKappl. Mukpoxkaricynananraln

KypaylbutapAsl naiiianany OakplUIaHATBIH OOCATY/bl KOJIIaHYMEH OHEPKACINTepAerl
KKETTI KypaylIbUIapabl JKETKI3yJIH HETri3rl MJaceJeciH IMIeHIyAiH Kenemeri 6ap
Oanmamacs! 6061 [38-52].

Mukpokancymsusiay  FeUIBIMA ~ 3€pTTEYAl KaXKeT eTeTiH IIPOIIECC
OonFaHABIKTaH, OHBI JKy3€r€ acblpy alfAbIMeH THIMAI OOJybl  KEpekK.
Mukpoxkarncysiusiiaay MakcaTbl 0ec caHaTKa >KIKTeNIi: UMMOOMIN3allns, KOPFaHbIC,
OakpUIayMEH IIbIFapy, KYPbUIBIM/IAY XoHE KacueTiH apTThipy [53-60].

MuKpouHKancyIsnusiaay KOJJIaHy OPTYPJUINT eTe KEeH, OHEPKOCINTe KeH
KOJIIAHBLI/IbI, KE€JIECl OHXKBUTJIBIKTA KAPKBIH/IBI IaMyAbl KYTyTe 00JIaIbI.

1.3 ArpoxuMuUsiHbIH Ka3ipri skarjaiibl skoHe ociMIiKTep KOpeKTeHYiHiH
MAaHBbI3bI

OciMmaikTepal ecipy KypAendi MpoIecC, OHbl 3epTTey TeK FaHa 19 raceipaa
«arpoXUMUS» FBUIBIMBI PETIHJIE KAJBINTACTBI, TOIBIPAKTaHY, MHUKPOOHMOJIOTHS,
XUMUS, DKOHOMHKA, reorpadusi, 3KOJOTHs KoHE T.0. Topizmec Typul cajaiap.sl
OIpIKTIpLIl. OTKEH FachIp/ia XalbIKThIH TYPAKThl O6CYIHE jKOHE KOIl TaMaK ©HJIpyTre
JIeTeH KKETTUTIKKE OalJIaHBICThI canajbl )KOHE KON OHIM ally MoceJeNepiH IIenryre
JKYHeI FhUIBIMH KO3KapacThIH KaXKEeTTLIIr maraa 0oasr [61].

OchiFaHn OalIaHBICTBI, OCIMIIKTED TYWUBIK ©31H-031 PETTEUTIH JKOXKyHeae
OpHAJlaCKaH, OHJIa OCIMIIKTEPAiH TONbIPAKTaH ajaThlH IaiJalbl  3aTTaphbl
KauTapbUIIel JKOHE aJaMHBIH TalIaibl 2JICMEHTTEPAl eriHMEeH Oipre KaTapbIMCHI3
anmybl, TaOWFU Teme-TeHIKTI Oy3aapl, Oy €3 KE3eriHJe TOMBIPAKThIH OHOTCHIIK
AIIEMEHTTEPMEH CapKbUIybIHA JKOHE €Ti1H CalachlHBIH TOMEHJEYiHEe, ©CIMIIKTEPIiH
UMMYHBIK KYMECIHIH OJCIpeylHE KOHE OpTYpJl DSHIAESMUSIBIK aypyJapra
yIIbIpaybIHa oacep eTTi [62].

OcCIMAIKTEp/IIH KOPEKTEHYIHE ocep €TETIH opTypil dakTopiap Oap, ojapibiH
Kenunir:  perreameial. Omap aya-pallbl-KIMMAaTTBIK JKaFfgainap (aya MeH
TOTBIPAKTHIH TEMIIEPATYPaNbIK JKYHeci, ayaHbIH CaIbICTBIPMAIIbI bIIFAJIIBLUTBIFBI )KOHE
T.0.). benrun OonraHmail, ©CIMAIKTEP TaMbIp *KYyHecl apKbUIbl KOPEKTIK 3aTTapbl
EpITIH/IIICH KOHE TOMBIPAKTHIH KAaTThl ()a3achblHAH, >KaMbIpaKTap apKbLIbl, MbICAJIBI,
(boToCHHTE3 K€31H/1€ KOMIPKBIIIKBLI I'a3blH aCCUMUISILIUSIIAY APKbIIIbI KOPEKTEH 1.

XKanmer anranga, ©CIMIIKTEPIIH ©Cyl YIIIIH OHTAMIBI KOJAMIbI KarFnaimap oap,
oJlapFa KETY KOFaphbl OHIMIIIIKKE dCep eTTI.

Tompipak oOpraHUKANIBIK >XOHE MHUHEpAIAbl OOJIKTeH Typaabl. MuHepas sl
0emiri KpeMHUI-OTTEr1 KOCBUIBICTAPHI, CUIUKATTAP, ATFOMHUHOCHIMKATTAP, METaJlI
OKCHUJTEPl, KBIIIKbUIIAD JKOHE OJIAPJBIH TY3Japhl, 0acka 3aTTapMEH YCHIHBLIJBI.
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OpranukaiblK 0eJIiri Kapamipik MeH kaHyapiiap MEH eCIMAIKTEPIiH KaJAbIKTapblHAaH
KypaJijibl, 0J1ap bIABIPAYMEH OCIMIIKTEp YIIiH KOPEKTIK 3aTTapAblH Ke3i 0oyasl [63].
OpraHukanblK *oHE MHUHEpPANIbl KypaylblIap apachbIHAAFbl TEMe-TeHIIK TOMbIPaK
KYHapJIBUIBIFBIHA ocep eTeai. benrim Oip aeMeHTTepAeri KeTiCIeyIIUTIKTI dpTypi
XUMUSUIIBIK 3aTTapibl KOCY apKbUIbl TOJNTHIPBULABL. TOMBIPAKTHIH SPTYPIi TYpiaepi 0ap,
OJIapJblH KYpaMbIHAA MUHEpaJJIbl JJIEMEHTTEp MEH OpraHHKajblK OeJIKTep/IiH
MeJIepl YJIKEeH mekTepae e3rep/i. OnapablH >KeTICHeYUIUTITiH TYpii Kochalapibl
KOCY apKbUIbI TOATBIpyFa Oosiansl [64]. TombIpakThlH KYHAPIBUIBIFBIH apTThIPATHIH
MUHEPAIABl KOHE OPraHUKaJbIK THIHAUTKBIIITAP OCIMAIKTEPIIH ©cyl MeH aaMmy
MPOIIECTEePIHE KATTHI oCEP €Tell. ATPOXUMUSIIBIK KYPaIIapabl, THIHAUTKBIIITAPIbI,
BIHTAIAHJATKBIIITAPIbI,  XUMUSJIBIK KOPFAaHBIC KYPAJIJapblH KEMICHII FHUIBIMH
HETi37IcyMeH KOJITaHy Ke3iHJIe eriHHIH JKOFaphl 6Cy KapKbIHBI OaiKaasl [65].

TompIpakThIH KYpaMbIH PETTEN, OPTYPJI KOPFAHBIII 3aTTapibl KOJIAHBII,
OHIMHIH camnachlH JKaKCApTThl. XaJbIKThI a3bIK-TYIIKIICH KaMTaMachl3 €TY/IH HEeT13Ti
OarpIThl aybUl IIAPYyalIbUIBIFBl OHIMJAEPIH OHIIPYIIH O3bIK TEXHOJOTHSIAPBIH
JTAMBITY OOJIBIN TaObLIaAbl. AYbUI IIAPYaAIIbUIBIFRIH XUMUSIIAHABIPY Ka31pri 3aMaHFbI
arpOTEeXHOJIOTUSHBIH KeJemeri 0ap  oici peTiHAe KapacThIpbLIagbl. OCIMIIK
HIapyanbUIbIFbIHAA KOJJIAHBUIATHIH O€NICEeH Il 3aTTapJlblH YJKEH TOOBIHAH Kasipri
yaKbITTa OCIMIIKTEPJIIH ©Cy pETTErilTepiH KOJJlaHyFa apTHIKIIBUIBIK Oepiien,
XUMUSUIAaHABIPYJBIH 0acka KypajijapblHaH albIpMaIIbUIBIFBI, OJlap, CHTI3yAIH a3
MOJIILIEPIMEH OHE KOpIIaFaH oOpTara ocepiHIH OOJMaybIMEH EpEeKIIENICH/I].
Perrerimrepal KoaaaHy SKOJOTHSUIIBIK Ta3a aybUl IIapyalllbUIbIFbl OHIMAECPIH allyFa
acep etei [66].

Kazipri yakpiTTa eciMaikTep/iiH namybiHa ocep ereiH  5000-HaH >KOFapbl
perrerimuTep Oenrim, onapabiH 1% - gaH acTaMbl MPAKTUKAIBIK KOJJIAHBUIALL. By
OJIap/blH a3 FaHa 0eJIirl arpOeHEpPKACINTIK KEHIeHAl XUMHSUIaHIbIpY KypasgapblHa
KOMBUIATBIH Ka3ipri 3aMaHfbl TajanTap/bl TOJBIK KaHAFaTTaHIbIPATHIHIBIFBIMEH
TYCIHIIPLIII.

OCIMIIIKTEP/IIH OCYIH PETTETIIITEP Il KOJIJIaHy kKoHE €HT13y Maceliecl ajlaM MeH
KOpIIIaFaH opTa YIIH a0CONIOTTI Kayimci3airi 0ap >Korapbl THIMII KOHE ap3aH
npenaparTapabl OHIIPY TEXHOJIOTUSIIAPBIH 137ICY/l1 )KOHE JaMBITYAbl KapacCThIPbUIIbI.
Taburu ¢uTOropMOHIApPFa YKCac Mpenaparrap OChIHIAW KacuerTepre ue  Jien
0oikayra 00J1abl.

OCIMIIKTEpJIIH JAaMyblH XHUMHUSUIBIK PETTEYAIH JKaHa KypalJapblH 13]€Y,
OeJriTl SHI0TeH 11K (PUTOTOPMOHIAP MEH BIKTUMAJI JaMy PETTErIIITEPIHIH XUMUSITBIK
KYpBUIBIMBIHA YKcac OoJlyra HerizaeinreH. byn »on ’kaHa perrerimTepal TaOyra
KEeMUIAIKCI3, KONTEreH KOCBUIBICTApAbl CUHTE3EyAl KakeT ereni. bi3aiH OWbIMBI3
OoMbIHIIA, 137€YJ1 OHBIH pETTEyIIl KacueTTepiHe »kayan OepeTiH (UTOrOpMOH
KYPBUIBIMBIHBIH Y31HAICI1 HET131HAE KYPri3y THIMI1 Oonaabl. ANABIMEH OChI Y31HIICI
AHBIKTAJIIBI.

1.4 DUTOTrOPMOHAAP Heri3inaeri ociMaiKTepaiH JKaHa
BIHTAJIAHIATKBIIITAPBI
duTtoropMoHaap-0YyJI OHTOTEHE3AIH OapibIK Ke3eHAEPIHIE 3aT anaMacy MEH
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KaJIBINITACy MPOLECTEPIH PEeTTEyre KaTbICaThIH ©CIM/IK TIPLIUTITiHIH KaJIbIIThl OHIMI.
Kazipri yakpiTTa (QUTOrOpMOHAAPIBIH KeJiecl TomTapbl Oeruii-ayKCHUHIED,
rub0epeIuIMHAEP, IMTOKUHUHAEP, A0CIIUCUHAED, STUJICH XKoHEe OpacCCUHOCTEPOUITAP.
By KochbUIBICTApABIH €pEeKIIeNiri - OJIApAbIH OTe€ a3 MeJIIepAe dcep €Tyl, ToH
MOPQOJOTUSIIBIK  ©3repiCTep  KOHE XUMUSJIBIK PETTEeYAl KY3€re achblpaThiH
OCIMIIIKTEp apKbUIbI KO3Fally KaOuieTi Oakkamawl. JKacaHapl ©cy peTTerimTepiHiH
KOIIIUIIT 3HAOTEHIIK (UTOrOPMOHIAPABIH (PU3UOJOTHUSUIBIK aHAJIOrTaphl HEMece
OCIMJIIKTEpP/AIH Kalbl TOPMOHAJABI >KaFrlalblH ©3repTy apKbUIbl  OJapbIH
aHTarOHHUCTEPI peTiHae acep erTi [67].

OcCIMIIIKTep MaMybIHBIH OIpIHINI KE3CHIHIE, €H aJIbIMEH, OCIMIIKTEpaiH
TaMBIp KYWECIHIH JaMyblHa jkayam OepeTiH ayKCuHIAep — (HUTOrOpMOHIAp ©Te
MaHbI3Abl. Bysl JKYMBICTBIH MakcaTbl, €H aJJIbIMEH, ayKCUH OeyiceHaimiri Oap
©CIMJIIKTEp TaMyBIHBIH KeJlelleri 0ap peTTEerilTepiH 13/1ey OOJIIbI.

AYKCUHIEPIIH THUITIK OKUII-B-UHIOMMIANCT KBIIIKBIIBI OOJBII TaOBLUIIbI.
NunonunkapOoH  KBIIKBULAAPHl  KJIACBIHBIH ~ KOITETeH 3epTTeysiepl  OJIapiAblH
KYPBUIBIMBI MEH OMOJIOTHSUIBIK OEJICEHIIIIr apachlHaFbl KeHOlp 3aHIbUIBIKTapIbl
aHbIKTaabl. Kepcerirenaen, eciMaiKTepre KaTbICThl (PU3HOIOTHSUIBIK OCICEHILTIT
B (3)-xkarmalipiHma coy Hemece Oacka  (DYHKIMOHAIIBIK TOmTap Oap HWHIOJ
TYBIHIBUTAPBIHIA OalKaJIIbl. 3-UHOJIUI-Y-Mail KbIIIKBUIBI 5KOHE OHBIH TYBIH]IBLIAPHI
oencenai Oonabl. Byiipnik anmudatukanblk Ti30€KTIH Y3bIHIBIFBIHBIH ©3repyiMeH
TOMOJIOTTapAblH (PU3UOJOTUSIIBIK OCJICEHIUTITT TOMEHIEH 1 KoHE 3-HHIOIHIKapOOH
KBIIIKBUIBl  JKaFJablHAA TOJBIK JKOMBUIABL. bByHipiik Ti30ekTeri KemipTeri
aTOMJIAPBIHBIH TaK CaHBI Oap TOMOJIOTTAp JKYIT CAHBIMEH €H JKaKbIH TOMOJIOTTApMEH
caibIcThipranga a3 Oencenai. bip cyTeri aToMbIH 3-WHIOJIWIALET KbIIIKBLUIBIHBIH
OyHip Ti30eriHjaeri MeTusl TOObIHa HEMECE OHBIH TYbIH/AbLIApbIHA aybICTHIPFAHIA Ol
MPOMUOH KBIKBUIAAPBIHBIH €K1 SHAHTUOMEP] TY3UIAl, OHAA (+)-3HAaHTHOMEPJIEPAIH
OenceHaIirt >KoFapbl Ooyabl. by#ip Ti30eKkTeri eki CyTeri aTOMBIH aJMacTbIpy
aykCUH OCJICeHIUIIr JKOK HM30Mail TyBIHABUIAPBI Ty3idyiHe acep erti [68]. 3-
WHIOJMJIAIKUIIKAPOOH KBIIIKBUIIAPHI KOHE OJIAPABIH TY31aphl OenceHal 0onabl. 3-
WHJIOJIUJI-Y-Mail JKOHE 3-WHIONMWI-B-TIPONMUOH KBIIIKBULIAPK JKaFaaibiHaa ddupiep
KBIIIKbIIApFa KaparaHga OeJceHIuIiri  OalKanabl. 3-MHAOJWIMAM KBIIIKbLIBI
sabupnepiHiH  OeiceHaAuniri 3GUp PpagUuKAIbIHBIH MOJEKYJIAIbIK MaCCAaChIHBIH
JKOFaphlIaybIMEH TOMEHACHAl; Oipaedl  MoJeKyJajablK Maccala  paaudKaijibl
TapMakTalFaH Ti30€KTi 3(upiep KalbINThl paguKalibl KYpbUIbIMFA KaparaHja a3
oencenai Oonael. Kanuii, HaTpuil xKoHEe aMMOHMI TY3JapbIHBIH OejceHauri 3-
WHJIOWII-B-TIPONHOH KoHE 3-UHI0JIMII-Y-Mail KbIIIKbUIIAPBIHBIH OSJICEH I COlKec
KBIIIKbUIIAPABIH OCJICeHAUIINHEe TeH. 3-WUHAOJUJICIPKE KBIIIKBIIBIHBIH aHUIUI1
rerepoaykcuHzep OenceHauirinig 2/3 TeH oencenainiri kepcetinai [69,70].

XKorappiia KenTipUIreH >KoHE Oacka  MOJIMETTEp/IIH HETi31HIe ayKCHH
OenceHaiTirT OONMYBIHBIH MBIHAJAW e©ImIeMIepl YCBIHBUIFAH: KOCBUIBIC KapOOH
KBITITKBUTBI OOJTYBI KOHE apOMATTHI SJIPOCHI OOJIYyBI, OJlaH KapOOKCHII TOOBI KEMIiHJIE
Oip cyreri aToMbl 6ap Oip MeTuiIeH ToObIHA TYpasbl. OChl yaKbITKa JeiiH Oenriii Oip
XUMUSIIBIK KOCBUIBICTa ayKCHUH O€NCEHAUNTiHIH OOoNyblH OoikKayFa MYMKIHIIK
OepeTiH Karbl Teopus Hemece TuroTe3a kepcetinmeren [ 70].
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OCIMIIKTEPIIH JaMybIH O€NTUIl peTTerimTep OOWBIHINA >KYpPTi3UIreH ofeom
KOHE TMATEHTTIK IIOoJIyjap HeriziHae, O13/1H OWBIMBI3IIA, AYKCUH OCJICeHALTIT
KypambiHza y3iHauiepmed mosekynanap 6ap —C=C-N xone O = C— C=C -, xoHe
JNErUIPOaMUH  KBIIIKBUIAAPBIHBIH - TYbIHABUIApEl  Ooyiael [71]. OcbiFan coiikec,
JETUIPOAMUH KBIIIKbUIAAPHI KOHE OJIAPIABIH TYBIHABLIAPHl ©CIMIIKTEP/IH J1aMybIH
perrerimrep. s MoHIHAE, amMuHOGYMap KBIIKBUIBIHBIH JUMETUI 3(HUPl, OHBIH
MOHOKAJIMI TY3bl *OHE MOHOAMMJI KaJUIyC TEH >KY3IM TaMbIpJIAHYBIHBIH THIM/II
CTUMYJIATOPJIaphl Ooyanmbl. EKiHIN JKaFbIHaH, METUAPOAMUH KBIITKBUIIAPHI-OYIT
Kpebc mmxminge Tipi OpraHu3Meri aMUHKBIIIKBUIIAD BIABIPAYBIHBIH >KapThUIai
eHiMi. ONapabIH KOFAPHI SKOJOTHSIIBIK KAYITICI3AirT KaMTamMachl3 €T

ANBIHFaH MONIMETTepre Tanjay Keulip aiiplH-ana >Kalmbulay jKacayra
MYMKIHZIK Oepai [72]:

1. KypeuisiMbiHAa MbIHAZaM GparmMeHTTepAiH Oipeyi 6ap KOChUIBICTap ©CyIl
perteyin OenceHauIiriHe ue OOJabl: KOMIPTErl aTOMBIHJAFbl KOC OaiijlaHbICcTa
HEMece OJIapJIbIH OPTYPJIl KUBIHTBIFBIH/A S-IIUC HEMece S-TpaHC-KOHBIOTAllUsIaHFaH
CHAMUHIK JKOHE KapOOHWJIII TONTApJbIH KOH(MUTYpalUACHl, O -aMHUH >KOHE O-
kapOoonwiai tontap [/73]. JKorappima aranraH TomnTapAblH Oip Me3ruiae OoJybl
KOCBLIBICTAp IbIH ©CYy OCJICeHIIITIHIH apTybIHA oCep €TTi;

2. EH oxofapel ecy OelCeHIlIiri, aMuH TOOBIHBIH a30T aTOMBIH/A
aJIMACTBIPFBIIITAPHI )KOK KOCBUIBICTAP HE;

3. A3OT aToMblHa QJIMACTBIPFBIITAPJABI €HTI3y, ©CYyJl bIHTAJIAHbIPATHIH
OCJICEHAUTIKTI TOMEH/IETE/ll KOHE OHBIH OENTICIHIH MHBEPCHUSACHIHA — TYKBIMHBIH OHY
MHTUOUTOPBIHA aifHANTybIHA acep eTTi. COHbIMEH KaTap, OCH3WJI HEMECE OKCHUATHIIII
JIMACTBIPFBILITAP/IBIH AMUH TOOBIHA €HI13y 6Cy O€JICEeHAUTITNHIH HHBEPCUIChIHA dcep
errei [74];

4. ApoMaTThl aIMaCTBHIPFBIMNITAPABI a30T HEMece KOMipTeri aToMJIaphiHa KOC
Oaitnanpicka C=C eHri3y, KOCBUIBICTAp/IbIH 6Cy OCJICCHIUITIHIH TOMEHICYiHE ocep
eTTI;

5. A30oT aToMbIHJa HeMece KapOOHWJ Oap TOMNTa aJKWIl aJIMaCTHIPFBIIITHIH
Y3bIHBIFBI MEH TapMaKTAIYAbIH >KOFapbUlaybl ©Cy OEJICEHIUTITIHIH TOMEHACYIHE
acep eTTi;

6. Cyna OenceHmipUireH aMHUHAEpP EPITITITIHIH KOFapbhUlaybl ©CYIl
BIHTAJIAHBIPATHIH OCTICEHUTIKTIH dKOFapbllayblHa 9CEp €TTi.

Cyna OesceHIIpIITeH €HaMUHAEPJIH EpITIUTITIHIH KOFapbhlUlaybl ©cyl
BIHTAJIAHIBIPATHIH OCJICEHILTIKTIH JKOFapblIayblHa acep eTTi [ 75].

[TonmanekTpouTTep-Oy1  MaKpOMOJIEKyIaJIapAblH  KYpaMbIHAAFbl  JKOFapbl
MOJIEKYJIAJbIK KOCBUIBICTAp, OHJIa EpITIHJIJE HMOHJaHyFa KaoOuierTi Tomrap Oap.
[TonuanekTponnuTTepe KONTereH MOHOTeHIIK TonTap («moyim») Oap, an onapIbiH
EPITIHALIEP] DJEKTP TOThIH («IJIEKTPOJUTTEP») OTKI3yre KabinerTi. MoHoreHmik
TONTAap KBIMIKBIIIBl HEMECE HETI3/IK, COHBIMEH KaTap, Olp yaKbITTa KBIITKBIIIBIK
YKOHE HET13/1IK KACUETKE He.

ABIOBAHT PETIHAC MOJUDIEKTPOIUTTED KeibOip BaKIMHAIApAa KOJITAHBLIIBI.
AnFai peT oHJia TAOUFH MOJTUAICKTPOIUT XUTO3aH KOJJAHBUIBI, Ka31pri yaKbITTa OJ
OipHele BaKIIMHAIAPBIH KYpaMbIHIa 0ap.
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Peceii Frutbiv akanemusiceiabiy, (KCPO FA) akanemuxtepi P.B. Iletpos, B. A.
Kabanos >xone PMFA akamemuri P. M. XautoB OactaraH OpbIC XUMHKTEpPI MEH
Jopirepiaepi MOJUANIEKTPOIUTTEPre HETI3/IEITeH alFalllKbl PECEeilsliKk BaKIMHAHBI
*acaapl. MyHall BakIImHaIap/Ibl skacay MPUHIMIIIH amKaHbl yiiH oxap 2001 xKelibl
Peceit ®enepanusacelHblH MeEMJIEKETTIK ChIMJIBIFBIHA HWe Oonapl.  BelnmMan
UHCTUTYThIHBIH (M3panib) ipi ummyHoorTapsiabig 0ipi M.CenniH ailTybl O0bIHIIA,
OWI KYMBIC aypyJiapJbl eMjey YIIiH jKacaHJbl MOJUMEpJIepal THIMIII KOJJIaHYIbIH
AJIFAIIKBICHI OOJIIBI.

XKanner  anranma, — TOJWMKATHOHAAp — OeWTapanm  mOJaUMEpIep  MEH
MOJIMAHWOHJApFa  KapaFaHJa  HAKThl  I[IaMajga  YBITTHI, MeIUITMHAIA
MOJIMKATHOHJAPABl  (MBICABI, TOJMOKCHIOHUN) KOJJaHY MOIIMETTEPl CHPEK
Ke3/1ece/I.

[TonmmanekTponuTTepaiy  immHAe  OWMOMOIUMEpPIIEp  MHUKpOKAICyJaiay
MaTepuaiiapbl peTiHAe Kenemeri Oap canajmapiblH Oipi  OOdbIN  TaObLIAIBI.
buonomumepnep OuoperpamanusiaHaThIH, ©31HIH TaOuraTel OOWBIHINIA  Oaif,
KAHAPTHUIATBIH, YJIBI €MEC JKOHE CalIbICThIpMalibl Typae ap3aH. OnapasiH
OpKaNCBhICHIHJIAa XUMMSUIBIK CUHTE3Te KaparaHjaa TaOuFH >KyHelepMeH FaHa >KETETIH
YKOFaphl MOJICKYJIAJIBIK KYPJEIUTIri 6ap skacaHIbl aHAJIOTTAPbIH OapIIbIK KacUeTTepi
0ap. buonommmepnepain 0acka MaHbI3AbBl KaCHETTEpi-KOpIIaFaH OpTaHbIH (pU3MKa-
XUMUSUIIBIK JKaFJaiiapbiH (MbICAJbl, KOpIIAFaH OPTaHbIH KYPaMbl, TEMIIEpATypa JKOHE
pH) e3repTy apkKpUibl OJapiblH KacHeTTepiH OeilliMaeyre MyMKIHAIK OepeTiH
TUJIPOKCUIIAl, aMHH KOHE KapOOKCHUJI TONTAapbIH anranna, QyHKIIMOHAIIIbI
TONTAP/IbIH JKOFapbl MeJIIepiHeH KypainraH. llomucaxapunrep, rugpoduibal xKoHe
Cylla €puTiH, OETTIK-OCJICeH/1 3aTTaplblH MOJIEKYyJaJapblMEH O3TepTUIreH, Cy
EPITIHIICIHE O31HIITIHEH TY3UJI1, OHJa KOMIUIEKCTEp, MULIeIJIaiap, KOOIKTep >KoHE
MUKpPO / HaHOTEIBACPJCH OPTYPJi CYNMpaMoOJIeKyJanblK KYPBUIBIMAAD TY3€Hi, oJiap
OakplIayMeH 00ocaTyabl KOJAJAaHyAa mHaiimansl 00abl [ 76-84].

Kemn kypaymibiMeH Ouomonumepliep HeEri3lHAe MUKpOKarcyiaizap JalbiHaay
KOKETTI KacueTTepi Oap MHKpOKarcyjazapAsl jkacay MYMKIHAITIH YChIHATBHIH
Kerenieri 6ap Tocun 6osanel. bys eciMIiKTep/ll KOpray JKOHE ecipy MEH KOPEKTEeHY
KypaiapblH OIp YyakbpITTa KOCyFa >KapaMmJibl MUKpOKaIlCyJiajapabl Kacayna
MaHbI37bl. OChl yaKbITKa JeHIH OCIMIIKTEp/l KOpFay, ocipy YIIiH 9pTYpJil areHTTep
WHKAICYyJaHFaH, MBICAJIbI, TIECTUIIUATEP, UHCEKTUIIUATEDP, (PYHTUIIUATED KOHE T.O.
[85-93].CoHfFbI *KbLIapaarsl KapKbIHABI 3epTTEYJICp OHOMOIUMEpIIEpPre HEeTi31eITeH
MUKpOKaIcylaapJarbl MOJICKyJaapaJiblK ©3apa OpEeKETTECYMiH MpOIeCTepi MEH
MEXaHU3MJIEpIH TYCIHYI€ KONTEereH XaHa TYCiHIKTep Oepai, Oipak OpraHuKabIK
KoHE OCHOpraHMKAJIBIK XUMUSIIBIK 3aTTapAbl Oip yaKpITTa WHKArCyJanay Typajibl
O1TIM QJTi IEKTEYJI1 KOHEe TOJIBIK eMeC. AYbUIT IIapyalllbUIbIFbIHA BIKTUMAJ KOJIIaHY
Typajibl Oilay TEK FaHa CYpPaHbIC €MeC, COHbIMEH Oipre FhUIBIMU YHAEY OOJIbII
TaObLIa/IbI.

Taza Tepic HeMece OH 3apsapl Oap OHMOMONMMEpPIJIEP MOJIUAICKTPOIUTTED eI
atamanel. Kapama-kapchl — 3apsiaTanfaH  TOJUAJICKTPOJIUTTED  EPITIHAUICPIHIH
apalacybl  KYIITI  DJEKTPOCTATHKAIBIK  ©3apa  opeKeTTecyre  OailJlaHBICTBHI
MOJIMDJICKTPOJIUTTI KEIMICHIEPAIH ©3AdiriHeH Tty3utyre ocep ertii [94]. Cyreri
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OaillaHbIChl  KoHE TUAPO(POOTHI e3apa OpeKeTTecy CHSKThl 0Oacka e3apa
opeKkeTTecysiep KemieH Ty3y Tporecine acep eresl. [loaudaeKkTpoauTTi KelleHHIH
TY3UTyl  KapaMa-Kapchl — 3apsiATalfaH  KypayllbUIapJblH  MaKpOMOJIEKYJaIbIK
cunaTTamanapbliHa, apajlacThlpy KyHecilHEe >KOHE KOpIlaraH opTa >KaFjaiibiHa
OalaHBICTBI OPTYPJI KypbUIbIMAapFa ocep erTi [95]. XwuTo3aH, KcaHTaH TyM,
QITMHAT  TOpI3IEC  MOJUAJNCKTPOIUTTEp  OWOMONMMeEpiiep  TY3€TIH  JKOHE
KOChIMIIAJIapAia  KEeH  KOJJAHBUIATBIH  OCNriIl  MHMKpOKamcyjajgap  peTiHzae
KapacThIpbUIbl. XUTO3aH HET131HEH OacTamkpl aMUH (YHKIIMOHAIIbI TONTaphl Oap
TaOUFW KATHOHIBI TOJMCaxapuJ peTiHae onici3 mommbaza Ttypinae pH-ra
Ce3IMTaJIbUILIK KepceTTi; ol TemeH pH owHail epuni, am xorapel pH epimeiimi.
XWTO3aHHBIH  TOJHMAJIEKTPONMTTI  KelmieHiHIH  Oacka  OWomojamMmepiiepacH
apTHIKIIBUTBIFBI-OPTAHUKAIIBIK ~ CPITKIIITEPAIH, XUMUSIIBIK  OadIaHBICTHIPYIIIBI
3aTTaplblH ajAblH aly >KOHE COJ AapKbUIBI YBITTBUIBIK II€H JKaFbIMCBI3 >KaHaMa
ocepiiepal azaTanbl. AJNTMHAT-€Kl KalTallaHaThiH KapOOKCHUIIZCHT€H MOHOCaXapHl
OipiikTepiHeH (MaHypOH >KOHE TYyJIypOH KBIIIKbUIIAPBI) TYpaTblH aHUOHBI
HOJIMCaxXapyuja, OJIapJAblH KaThIHAChl OWOMOJIMMEPIIH KacUETTepIHE ocep eTel.
Kcantan-0yn Xanthomonas campestris OakTepuschl TY3€TIH >KacyllajaH ThIC
MOJIMCAaXapyI, OJI 9P EKIHIII TJIF0K03a KaJJIbIFbIHA OCKITIITeH €Ki MaHHO3a XKoHe Oip
TJIIOKYPOH KBIIIKBUIBIMEH OYiHip Ti30ekTepi Oap I1eiuTioJio3a HeriziHeH Typaabl. O
(bepMeHTaTUBTI Keaeprici 6ap aHWOHIbI OIUAICKTPOIUT [96].

DNEKTPOCTATUKANBIK TapTBUIBIC, MBICATbl, XUTO3aHHBIH KaTHOHIBIK aMUH
TONTApPbl MEH AJITMHATTHIH KapOOKCHII TONTAPhl apaChIHAAFbl KEUIEHAECP/IH TY3LIylHe
ocep €TeTIH Heri3ri e3apa opekerrecylne Oosanbl. XWTO3aH /  ajarvHar,
XUTO3aH/KCAHTAaH TI'yM  KEIICHJEPIHIH KYpbUIBIMBI MEH  (PU3HKA-XUMUSIIBIK
KacueTTepiH (yHKIIMOHAJABI TONTAP apachlHAAFbl acCOLMAIMsS OPEKECiH Oakpliay
apKpLIBI Ociimaenren [97].

1.5 Mukpokancyasimusijiayabl aybLIIAPYALIbLUIBIFBI MJceJiesiep menimi
peTiHe KapacThIpy

Kazipri yakpiTTa TaOufrH >KOHE >KacaHIIbl OMOJOTHUSIIBIK OEJICeH/Il 3aTTap.IbIH
(ecy petrerimtepi, GepMEHTTEP) TYPAKTHUIBIFBI MEH OCJICEHIUTITIH caKTay, OJlapAblH
KBI3MET €Ty MEp3IMiH y3apTy, CyOcTparTapMeH Mep3iMiHEeH OYPBIH OpPEKETTECYJIEH,
BUTFAJIJIBIH, aTMOoc(epanblK OTTETIHIH SCEpiHEH KOpFay, OJIapblH OCEpIH Y3apTy
Macesiecl MaHbI3Fa Me 0oabl. TeXHOMOTHsIapAbIH JaMybl (papMakoTeparus, aybul
IapyaIiblIbIFbl, KOCMETHKAIBIK OHEPKACIN TallalTapbIMEH aHBIKTAJIABI, OJjap
OesiceHaAl CyOCTaHUUSHBIH €H a3 KypaMbIMEH THUIMII >KOHE jkKaHaMa ocepl KOK
npenaparrapibl Jkacay KaXKeTTUIriH kepceTTi. KoWbliraH MIHAETTEP/l MIeIry
OHONOrMANBIK O€JICeHIl 3aTTapAblH KypaMbl MEH TYpiH TaHjAayFa, OHTaNJIbI
TEXHOJIOTHSUTBIK ~ TIPOIECTEPMi  TaijgamaHyFa  OaiJIaHBICTBI ~ €peXelnep  MCEH
KaFruJaTTapra HeTi3/enreH. by anapHFbI KaTapJibl 9KOHOMHUKAJIBIK IaMBIFaH €JJIepe
OCBIHJIAl 3epTTeyJepre JAETeH YIKEH KbI3BIFYIIBUIBIKTHI, OJap/IblH KEH Tapalybl MEH
namysl Tycinmipiaai [98].

JlaiibIH OHIMHIH KacUeTTepl MEH Y3aK ocep €TyiH CaKTayFa ocep €TE€TiH OHBbIH
TYPAKTBUIBIFEI MEH CalachlH apTTHIPY SICTEPIHIH Oipi MUKPOKAICYISAIUAIAY , O
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dbepmeHTTEp, MPOTEHHAEP, dIUP MaiIaphl )XKoHE OacKamapbl TOPi3aec OMOIOTHSIIBIK
OesceHal 3aTTapAbl TYpPaKTaHIbIpyFa >KOHE CaKTayFa MYMKIHIIK Oepxi, Oipkarap
GUBHUKAIBIK KOHE XUMUSIIBIK (pakTopiap ocepiHEH  Je3aKTHBALMsJIAyFa, YIIbII
KEeTyre >KoHe T.0. KaOlIeTTi, COHBIMEH KaTap, KOHTCHHEP/IeH HbICAHHBIH 00CAThLTYBIH
OacKapyabIH KOChIMIIIA MYMKIHAIT1 naiiaa 00k,

Mukpokancyisusiiay COHFbl YaKbITTa O€JICeH/l KOJIaHbUTYbIHA KapaMacTaH,
OHBIH TMpaKTUKAJIBIK HETI3IEpIH >Kacay ©3€KTi, Oy mpenaparTapiblH OHTaNIIbI
KYpaMbIH, COHBIH 1IIIHE KOMEKII 3aTTap MEH KOJJIaHbUIAThIH (JOpPMaHbI PETTEyTe
HeMece OoipKayFa MYMKIHAIK Oepmai. MpIcaibl, OMOJOTHSUIBIK OENCeH i 3aTTapAbiH
OocaTbuly  TpOIECIH  3epTTey  KONTereH  JKaFjailyiapaa  mpenaparTapibiH
OMOXKETIMILIITT YIIH MaHbI3Abl CiHY MPOLECIHIH KOPCETKIITEpiMEeH OaillaHbICThI
OOJIIBI.

Kazipri yakeITTa )KOFapblja aTajraH Macesenepai menry Mmakcarbiaaa [99-102]
aKybI3 IIpenapaTTapbid, PEPMEHTTEP/Il KoHE OacKa OMOJIOTHSUIIBIK OENICEH I 3aTTap bl
KETKIZY KYHeNepiHe opTypil TOCUIAEp, OJlap MUKPOKANCYJSIUIAY 3epTTeal. Ocep
€Tyl 3aTTapbl WHKANCyJlanay oJICTEpiH 3epTTey XKoHEe Kacayla IpakTUKaza
MaHBI3/Ibl MIHJETTEP/IIH O1p1 SMYIbCUSIAPBI ATy, OJapIbIH TYPAKTHUIBIFBIH CHIPTKBI
xarnainapasiH (pH, HOHABIK KyIII, TEMIIepaTypa) KeH AUana30HbIH/Ia TYPAKThUIBIKTHI
cakTayFra KaOlIeTT1 MOJIMAJICKTPOJIUTTI KEIIeHAep KaMTaMachl3 eTei, Oipak, OeyceH i
KypaylmbuiapAblH ~ 0OakbUlayMeH  OocaTbUIyblHA OCcE€p  €TeTIH  MOJIEKYJaJIbIK
curnarramanapbl MeH (a3aiblK KYWIHIH ©3repylMeH a3 aybITKyJapFa Te3 >KOHE
KanuThIMIBI Jkayan oepi [103].

CoHFBI KXBUTIAPBI KapaMa-Kapchl 3apsATAIFaH TOJUAICKTPOIUTTEPII KE3CHCI3
agcoponmsuiay apkpUIel Hemece Makc [ImaHk aThIHAAaFBI KOJUTOMATAP MEH JKOFAPFBI
oerrep unctutyThiHbliH (IloTcaam-I'onbm, ['epmanus) Kpi3MeTkepaepi xacaran Lbl
OMICIMEH aKybI3JapJIblH MHUKPOKANCyJachl KEH 3€epTTeNl, OHJa KOJUIOUITHI
OemnmiekTepaiH OeTiHIE KapaMa-Kapchl 3apsiATajlifaH MOJUMEpP HOHIApbIH HeMece
MOJIUDJICKTPOJIUTTEPAl KabaTThl aacopoOmusiiay yewsiHbuinbl [104, 105]. byn omic
YaKbITTBI KOKET €TTI KOHE KeOIp KeMIIUTIKTEP1 Oap, ojap TYPAKTHUIBIK, OOJIIEKTED
MOJIIIEPIHIH KETKUTKCI3IT )KoHe areHT OCJICCHIUTITHIH CaKTaIybIHAH TYPaJIbl.

Kazipri yakpiTTa OWOAKTHBTI areHTTEpPAl MHUKpOKaICylajliapra KOCyFa
xKapamabl OPTYpial QHicTep, KOC OMYJbCUSIIAp, OpTraHMKalbIK (¢aza, Oeiy,
CYNEPKPUTUKANIBIK CYMBIKTHIK JKOHE OYpKey TEXHUKAChl YCBHIHBUIABI JKOHE
MUKpOKAICcyianap/ibl alyAblH €H TUIMJII TOCUIAEPIH TaHAay >KoHE OJap/Abl FHUIBIMU
HeTi31ey KyMbIcTaphl xanracyaa [106-112].

MUKpoOKancyasausiay TEXHOJOTHUACHIH JTaMBITY JKOHE TaHjaay  YIIiH
AMYJIBraTOPbIH (PU3UKAIBIK, XUMHUSIIBIK JKOHE OMOJIOTUSIBIK KaCUETTEpiH Olly eTe
MaHBI3/Ibl, OChI MOJIIMETTEpPre CYHEHIN, OHIMHIH KaCHUETTeP1 Ao/ aHbIKTalIbl. OChIFaH
OailllaHbICTBI  KapamMa — Kapchbl 3apsiaTalFaH OHOMONUMEpJIep KyilenepiMeH
TYPAaKTaHABIPBUIFAH  OMYJIbCUSJIAPABI  aly  ©3€KTI  Mocene, Oyl opTypii
KypaylibuiapAsl MUKPOKAIICyJIaliayIblH JKaHa OarbIThl, WHKAICYJaJlaHFaH areHTTIH
OMOXETIMITITIH TOMEHJETETIH ¢akTopiapra OOJDKaMIbl ocep €TETIH opTypl
HOJIMAJICKTPOJIUTTI JKYHesepai 3epTrey kenerreri 6ap [113].

byn monmsaexkTposuTTI KEMICHAEPAIH KOFapbhl MOJEKYJIANBIK CalTMarbIHBIH
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apKachlHIAa OJapAbl JKETKI3y OIKYWeciHeH OakplaymMeH OocaTyFa  IKeTyre
OonaThIHABIFbIHA OaiJaHbICTBl KapacThpbulabl. CoHbIMEH Kartap, OypbiH [114]
KOpCeTUIreHiel, areHTTepAiH Oasy OocaTbUiybl (DEpMEHTTEPAIH OHOXKETIMILIITIH
HAKTHI [IaMa/ia apTTHIPIBIL.

Koiipuiran MiHAETTEp/ Il MICITy MYMKIHIITIHIH HETi3/IeMeci peTiHae OenceH Il
KypaylbuIapasl MUKPOKANCYISIIHSIIAY MEH KapamnaibiM jKOHE KOC AdMYIbCHSIIapIbI
TYpaKTaHJbIpyFa apHaJFaH TOJUMEpP-OMOJIOTHSIIBIK OCJICeH Il 3aTTapIblH TYpdi
KOCIaJapblH, JOPUIIK MpenapaTrTapibl KETKI3yre apHajFaH JXKyHelep aiIblH aja
seprrenmi [115-117, 118-125].

1.6 AybLIHIAPYAIBLIBIFBIHAAFBI OMOJIOTHSIIBIK Oesicenai
HHTPeJUEHTTEePAiH MHKPOKANCYJISIHUSCHI

AybIT TapyanibUIBIFBIHAA arpOXUMHKATTApbl KOJJIaHy KOpIIaraH OpTara,
a3bIK-TYJIIK KAyINCI3/AITHE JKOHE aJlaM JIeHCAyJIbIFblHA HaKThl IIamMajza ocep
eTTL,0NlapblH ~ KeuOipeynepli  TypakThl  OpPraHMKaJlbIK  JIACTAyIlIbl  3aTTap.
ArpoxuMuKaTrTap-Oyi O1371H KOoFaMFa HAKThl IIaMajga ocepl Oap 3aHJbl >KOHE
naigansl Kypangap. Ocbkl apTHIKIIBUIBIKTAPAbl HAKTHI IIaMajia apTThIpy YIIiH 013
oJIapJbl Kayilci3 J>KOHE THIMII TYpAe TNalIajaHbUIAbI, AYphIC Taijananbay
ajamjapra >KOHE KOpIIaraH oprara 3usiH kentipai. Kopimaran oprtara TyceTiH
arpOXMMMKATTAP/bIH JKAJIbl OCEpIH a3alTy YVIIH OYKiT oJieMJie OJIapiblH
KOJTAHBUTYBIH IIEKTEYTe JKOHE arpOXHMHKATTApIbl a3 KOJIJIAHBIMN, 3KOJIOTHSIIBIK
KOHE HKOHOMMKAJBIK KayilCl3 eHIMIEp VIUIH TEHAECTIPUINeH arpoTeXHUKAIbIK
mapanap/bl KOJIJIaHy VCBIHBUIABL. by Tamam xkaHa OybIH MO3IpiH »KacayMeH
JlaMybIHa ocep €TTi (CYCIEeH3UsI KOHIIEHTPAThl, CyJa AUCIEPTUPICHIEH TYUIPIIKTED,
KarcyJia CyCIeH3HsICHI xkoHe T.0.)[126].

bHoNOTHANBIK  BIABIPANTHIH ~ MaTpUIlAdapbl O0ap  MHKpOKamCyJagapIbiH
CYCIICH3UsIAphl OCIMIIKTEP/l KOpFay HeMmece KOPEKTEHIIPY YIIIH KOJJIaHbIIaThIH
OeiceHal 3aTThl OaKblIAHATHIH KOHE Y3apThUIFaH OOCATyABIH THIMII OJICI PETIHJIE
TaHBUIIbI. MUKPOKAINCYIAIUSIHBIH apTHIKIIBUIBIKTAPEl THIMJ1 KYMBIC JKacayibl,
napaganyInsl  Kayinci3miridH JKOHEe KOpIllaFaH OpTaHbl KOpFAayJbl JKaKCapTTHI.
Nukancynanay-6yi 6ip 3aTThl (O€JICEH/I areHT HeMeCce KYpayllibl, AP0 MaTepUallbl,
TOJITBIPFBIII, JKYKTEME, SApO HeMmece 1kl ¢aza Jen aTajiaTblH) HaHOJAAH MUKpPOHFa
JeWiHr1 Kamcyinara Kanray mporeci. bencenal areHTTI  MHKANCyJalalThIH
MaTepuaniap >KaOblH MaTepuaibl, MeMOpaHa HeMece KaObIpFa MaTepuaibl JIel
aTanaapl (SIpo aifHaNachIHAA OPTYPJIl KaJbIHABIKTAFbl KabaTTapaa opHallackaH Oip
KaObIpra Hemece OipHellle KaObIK). Mukpokancyanayasl KaMTaMachl3 €TeTIH HET13T1
GbyHKIUA-0eICeH I areHTTI KaXXeTT1 JKepJle >KOHE YaKbIThIHAAa OakbuiayMeH OocaTy
oomas [127].

Mukpoxkancynsusiiay - OeJICeH 1l areHTTeP/l JKETKI3y Kyhenepl canachiHAarbl
€H KbI3BIKTHI OarbITTapAblH Oipi. bByil KOMIOMIATHIK >KoHE (a3za apaiblK XUMUS
CaJlachIHIAFBl Iprefi  3epTreynepAi,  OelCceHAl areHTTIH TYpPaKTaHYblH TEpPeH
TyciHaipetrin mnoHapainblk camta [128-130]. bencenmi areHT MUKpOKarcysaiapsl
YBITTBUIBIKTBI a3alTy, OEJICEHAUTIKTI apTThIpy, OyJiaHy *oHE IIaiiManay, KOJJaHyFa
KaXeTTl OeNiCeH/l areHTTepJiH CaHbIH a3ailTyFa >acaujabl. MUKpOKaIcyJaHbIH
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OHTaWIBl Kypambl CaKTay MeEp3iMiH, ©picTe€ >KaKChl TYPAKTBUIBIKTBI, Ka)KETTl
XKaOJBIKTAPMEH Kayilci3 KOJJIaHY/bl, KaKETTI OUOJOTUSUIBIK ocepre KeTyl JKOHE
T.0. KaMTaMachl3 €Ty VIIIH O€JICeH/1 areHTTIH OpeKeT €Ty OpHbIHA OHTAMIIbI
KETKI3UTYylH KaMTaMachl3 eTTi. VHKancynsuusilaHFaH XUMUSJIBIK —areHTTepre
apHAJIFaH  WHKAICYJSIIUSIIAyJbIH ~ KONTereH  ofICTEeMeNepiHe  KapaMmacTaH,
oneoueTTepae  OWMONIOTHSIIBIK  KOHE XUMHSJIBIK  areHTTepial  Olp  yakbITTa
MUKPOKAICYIISIUATIAY KOHE KETKI3y Typasibl MOJIIMETTEp KapacThlpbliiMaraH. MyHia
KeJleCcl HeTi3ri Mocesenep IMICUIia: OWONOTHSIIBIK KOHE XUMUSIIBIK OeJICeH i
areHTTEPJCH MUKPOKAIICYJIaIapbl TaHAAy *KoHE Oip OeiikTe OelceHi areHTTEpIiH
O0JTyBI OJTapABIH OCJICEHTITITIH TOMECHICTIICH .

OCIMAIKTEpIH ©Cyl MEH JAaMybl VIIIH  KOPEKTeHYJl KamMTamachl3 €TTi
(atMocepa MeH TOMBIpAK CybIHAH, TOMBIPAK MHUHEpAIAapbIHAH, TOIBIPAKTHIH
OpTaHUKAJBIK 3aTTapbiHaH). KOpeKTik 3aTTap TOMBIpaKTa op TYPal KoHE Kypaeni
e3repicTepre YIIbIpaiibl, KOl KaFAaiiia TonbipakTeiH pH MeH MuKpodopackiHbIH
acepi Oap, OyJ1 oapbIH CIHIPYMEH ©CIMJIIK TaMbIpiapblHa KETEIl.

benrini Oonrannaid, XUMUSIIBIK dJIeMEHTTEp (OIpIHIIUIIK, SKIHIIIUNK XOHE
MUKPOAJIEMEHTTEp) OCIMIIKTEPIH ©Cyl MEH eMip CcypyiHe MaHbI3Ibl. JKanmbl
alFaH/ia, ©CIMIIKTEP/IIH KOIIIIIIr TOMbIpaKTaH KOPEKTIK 3aTTapAbl ©CIMIIK TaMbIPhI
apKbUIBI JKETKUTIKTI MeJepAe CiHipeal. OHIMAUIKTIH apTyblHa JKOHE OCYIHE acep
€Ty YIIH aJiamMJiap ThIHAUTKBII KOCY apKbLIbl TOMBIPAKTHI KacaH/Ibl TYPIE ©3T€PTTi.

Kanpumii eciMAiKTepAiH MaHbBI3/Ibl MHUKPOAJIEMEHTTEPl KOHE OCIMIIKTEpPIIH
)KacyIia KaObIpraapbl KYPhUIBIMBIHBIH a)KbIpamac 0e1iri, 0acka KOpeKTIK 3aTTap IbIH
TaChIMaJJIaHybIH PETTEWJl, KehOip eciMaiK (EepMEHTTEpPIHIH OeJICeH IITIEHYIHE
KaTbicabl. Kanbluii eCiMAIKTEr1 CUITUII METaJIap MEH OPTaHUKAJIBIK KbIIIKbLIAAD
TY3/IapbIHBIH ocepiH OelTapanTaHAbIpAbl. Kanmbluii ecy mnpoleciHae MaHbI3/IbI,
JKacylajiapra peTTeylli J>KoHE ©CIMIIKTIH TYpaKThUIbIFbIHA ocep erti [132, 133].
Kanbuumii KaJbInThl &Kacyllla ecyire calbICThIPMalbl TYP/E KOFaphl KOHIICHTpAIHUs1a
anbiHAbl. KanbIuil TanmibUIbIFBl TaMBIP KBI3METIH OY3a/bl, 6Cy TEeXeNel KoHe T.0.
OouoOerncenai areHTTepAiH (U3NKA-XUMUSUIBIK —CHUMaTTamManapbiHa OaillaHbICThI
Ka31pri yakpITTa TUIMI1 O1p ME3riiie MHKAMCyanayFa XeTyre MHUKpOKarcyanap/ibl
TMAWBIHAAYABIH €H THIMIL 9/ici TaHaanabl. OChl JEeHTeiIer: MoIeKyiaaapabl 6ackapy
op TYpJi OpTajarbl >KYWEHIH KYPBUIBIMBI MEH JIMHAMUKAJIBIK KAaCHUETTEpIH >KaH-
XKaKThl  TyciHAipuial. bynm  &o0anmblK  YCHIHBICTBIH ~ HETI3r1  THIMOTE3achl-€Ki
OMOJOTUANBIK O€JICEHAl areHT XYKTEIreH OHMOomoJMMepiepre HEri3elreH KypAaell
MUKpOKAaIcylaapAarbl ~ MOJEKYNAJbIK KYPBUIBIM MEH  pEakIUsUIbIK — ©3apa
OailllaHbICBIH ~ TEpeH  TYCIHYy  apHailbl  TaHJaJdfaH  Kacuerrepli  Oap
MUKpOKAICyJIaJIapAblH JKaHa KYpPaMbIH jacayFa KeMEKTecTi. MHUKpOKarcCyJaHbIH
Kypambl O€JICeH[II areHT IeH MHUKPOKAIICYJIAHBIH KOCMachl. MHUKpOKAICysaiapIbH
OHTAlIBl KypaMbIH acay »>KoHE JAailiblHAay O€JICEH/A1 areHTTep MEH KaObIH
MaTepHaIapbIHBIH, TAaOWFaThl, KaNTalFaH MaTepUAINAPAbIH TYPAKTHUIBIFEI MEH
Oocary cumarTamMaliiapbl JKOHE WHKAICyJlajiay OMICTepl Topi3fec KYpbUIbIM MEH
bU3MKa-XUMUSIIBIK ~ KAaCHETTEepZll  TY3eTyAl KapacThipibl. MuKpokarncynaniapasl
JMaWbIHIAy YIIH KONTereH odicTep JKacaiibl; Oy omicTepal MOoJuMepIiey
peakIUsIChIH aly HeMece TiKelled MaKpOMOJIeKyJaJaH HeMece alifiblH-ajla aJbIHFaH
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MOJIUMEPJICH allyFa OOJaThIHABIFbIHA OAMIaHBICTBI €K1 HETi3T1 KaTreropusra Oeiei.
Onpa KamcyjajgaHFaH 3aTThIH CHUIAThIHA HETI3JEITeH O€JICeHl areHTTEP.IiH
MHUKPOKAICYJISAIUACHIHA, YJIbl eMeC KypaylibUiapAsl TaHAayFa OipHeIe TocuIaepi
KoJauael. OchUaiiia, MbpIcalibl, TUAPODUIIBII areHTTePIH MHKPOKAICYISIIHUICHI
YIIH TYPaKThl KOC AMYJbCHSUIAPABI alyFa HETI3ICATCH MUKPOKAICYIISIUsIAy 9/Iici
)acaybl, THAPOGOOTH areHTTepre apHayiFaH [IMKKEpUHT 3MYIbCUSIAPBIH KOJIIaHY

TocUIepi  KapacThIpbULAbl.  J[HEMPOMETPOBCK  XUMHUSL  —  TEXHOJOTHSUIBIK
YHUBEPCUTETIHIH 3epTXxaHacbina npodeccop A.B.IIpocsHUK YChIHFAH ©CIMIIKTEPAIH
ecyi MEH  JaMybIHBIH  JKaHa CUHTE3/ICTITeH BIHTAJIAHIATKBIIITAPBIH

MUKpOKaIcyjiajiayra, onap XopBaTus, 3arped yHuBepcuTeTiHIH M. BuHIiiekoBudrieH
Oipiecim, TOmMTa >KacaJfaH >kKaHa OAICTI MoAU(UKalUsAIay apKbUIbl TiKeJeh
ouonosuMepiiepAeH (XUTO3aH JKOHE aJblMHAT) MUKpOKAMCyJanapAbsl —aayra
HETI3/IeNTeH JkKaHa Tocuimi Konmanael [131]. By omic aMynbrupiey caThIChIH KOHE
OpPTraHUKAJIBIK E€PITKIIITEP CATBHICBIH KaMThIMaJlbl, Oy MUKpOKAICyJaHFaH OeJCeH 1
areHTTEP/I1H WHAKTHUBAIMSACHIH HAKTHl maMaaa azanTTel [134-136]. AnbruHaATTBHIH
rejib Ty3yl MEH KOJJCHEH TIriCl Heri3iHeH TYJIYypOH KbIIIKbUIBIHBIH HaTPH
WOH/IAPBIHBIH KaTHOHJapFa (KaJbIM MOHJAphl MEH XWTO3aH) ajiMacybl *OHE OChI
TYJIYypOH TONTapbhlH KOK apKbUIbl KAalCyJaHbIH TOH KYPBUIBIMBIH KAJIBIITACTBIPY
apKbUIbI Ky3ere achIpbUIAbl. EKi KaTHOHIAp, KaJbIM  MEH XHTO3aH aJlblTMHAT
SJIPOCHIHBIH JKOFapFbl OETIHJIErl Tepic 3apsarapMmeH Oocekenecti. Kapama-kapcbl
3apsATalFaH  aJIruHAT TIeH XHUTO3aH AapachlHIArbl d3JEKTPOCTATHKANBIK —©3apa
opeKeTTecy OYKLI JKYHEHIH epIriTiriH TOMEHAETTI, MUKpOKaIcynajlap Ty3UIylHIH
KO3Fayllbl KYUIIHEH EpirilTiri TeMeHAeWal. byl MexaHu3m opTypiil TxIpHOENiK
JKarFJaiylapFa KapaMacTaH MUKpOKAaIcylajlap TY3ULylHIH JKOFapbl THIMIUIITIH
TYCIHIIP/1, 9pTYpial OMOKaTHOHAAPBI (MBIC HEMECE KaJblUi) kKoHE ©CIMIIKTEPIiH
©CY BIHTAJIAHJATKBIIITAPbIH Olp YaKbITTa KYKTEY YIIIH TOKIPUOENIK >Karaaiiapabl
e3repTyre MyMKIH/IIK Oep/il.

OJ1e0H 10Ty OOMBIHIIIA KOPHITHIH/IBI:

OCIMIIIKTEP/IIH J1aMy BIHTAJTAHAATKBIIITAPhl OOWBIHINA 91€0M MANIIMETTEpre
aHAJIMTUKAJIBIK L0y KOPCETKEHJEH, KOChUIbICTApIbIH KeJemeri 0ap KiacTapbIHbIH
Oipi-eHaMHH TOOBIHJA KapOOHWJ TONTapbIMEH OCJICEHIIPIITeH EHaMUHJEP, OJIap
JETUIPOAMUH KBIIIKbUTIAPBIHBIH TYBIHABLIAPHI KAPACTHIPHLIIBI.

Confbl KpUIAapAarbl KapKbIHABI 3epTTEyJiep OuonmoguMmepiepre HerizaenreH
MUKpOKAaIcyjalapaarbl MOJIEKyJIaapanblK ©e3apa OpEeKETTeCYAiH MpolecTepi MeH
MEXaHU3MJIEpiHE KaHa Ke3KapacleH KapayFa MyMKIHAIK Oepni, Oipak OopraHuKaibIK
dKoHE OeMOpraHMKajIblK XUMUSUIBIK areHTTep/l Oip yakbITTa MHKAICyJajgay Typajibl
O1J11M 9J11 TOJIBIK €MEeC IIEKTEeYII1 HEeri3/1e KapacThIPbUIIbI.

25



2 3EPTTEY HBICAHJIAPHI MEH 9ICTEPI

2.1 3epTTey HbICAHAAPBIHBIH CHIIATTAMACHI

3eprrey  HbBICAaHAApbl  OWMOJIOTHSUIBIK ~ O€JICEH]Il  JKaHa  CHUHTE3JIENTeH
BIHTAJIAHJATKBIIITAp aMUH(PYMap KbIIIKbUIBIHBIH TYBIHIBUIAPHI:

- aMuH(yYMap KbIMKbUIBIHBIH AUMETHI dupi yiari Ne 1.

- Z-0-aMUH-[-METOKCUKapOOHMIIAKPUIT KbIIIKBUIBIHBIH KaJIUNA TY3bI /yiri Ne 2

-1-meTuin-3-meTunaMmuHOMaIenHUMA T/ YIT1 No3

-1-amMmuHO-3-KeT0-5,5-muMeTrmukiorekc-1-en/ynri Ne 4

-mbic (I1) kemeni/ynri Ne 5

TyTkeipasiFel ToMeH HaTpuil anbruHaThl (CAS HOMIpi: 9005-38-3; Opykduibg
OolbrHIIa TYTKBIPIBIK 4 - 12 cps (250ke3inae H20-ma 1%) Sigma Aldrich-ten
(AKII) carpm amemapl. Temen Monekynansik xuto3aH (CAS RN: 9012-76-4,
moJekynanblk Maccacel: 100,000-300,000) Acros Organic (AKIL) - TeH anbiHFaH,
kapluit  xymopuai, CaCl2 kommawpuiael.  Kampmuit  XJIOpual  AMTHAPATHI
(CaCI2*2H20, H20 1,5 mons/nm3 25°C, CAS nemipi: 10035-04-8) Sigma Aldrich
(AKI) xommanusicbiHaH caThil anbIHAbBl. CKPUHUHITIK CBIHAKTAPJBIH HETI3T1
MaTepHuabl peTiHAe KUsp, )Kyrepi, Ouaail, apra TyKbIMIapsl TaHaamabl. bruononumep
HATPUM anbrUHATHl MOJUKATHOH XUTO3aHMEH Oipre KOJIJaHy YIIIH Kapama-Kapchl
3apsATalFaH MOJHaHHOHAAp peTiHae mangamanbuiael. Cos Mmaitel (Sigma-Aldrich
¢dupmacel) opraHukanblK (aza peTiHAe MNaiJalaHbUIABL TYTKBIPIBIFEl  91e0U
mamimertep OoiibiHma 25°C kesinae 50,9 BK kypaiiasl, Teirbiabirsl 0,917 /Mo,
TUAJIEKTPIIIK TYPaKThICHl 2,6-1aH KeM *oHe ChiHy KepceTkimi n20 = 1,4747. Kepi
AMYJIbCUSJIAp YIIIH OeTTIK OenceHAal 3aT peTiHae noxaemwicyibdar Hatpuii (JJCH)
(Sigma-Aldrich) xommaubUIABLBapIIbIK XUMUSUIBIK 3aTTap aHAJUTHKAJIBIK Ta3alIbIK
TOPEKECIH/IE JKOHE aJbIHFaHIA ©3repiccl3 KOJMAaHbUIAbL. bapiblk Cy epiTIHALIEpIH
naveiHaay yurs Milli-Q yapTpa Taza cy KoJdgaHbUIAbl (MEHIIKTI Keaeprici = 18,2
MOwm).

2.2 3epTTeyi YHBIMAACTBIPY KIHE ChI30AHYCKACHI
ToxipuOemik-3epTTey  JKYMBICTaphl  KeJlleciie  chi30aHycKa  OoMbIHIIA
KYPrizuial. 3epTrey i YUBIMAACTHIPY ChI30aHYCKachl 1-cyperTe KenTipiiii.
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bronorusiibik 6enceH1i UHrpeANSHTTEPIl TalJaTaHy THIMILTITIH apTTHIPY MaKCaThIHa MUKPOKAIICYIISAIUSIAY TEXHOJIOTHSICHIH 931pJey

1

3epTTey HbICAHIAPhI

. = I I

blaTananmarkeimrap Xurto3aH, cost Mailbl, HaT[I)I/Iﬁ ansrunatel, JICH, Exkne nakpuigapsl: Kusp, )KYFepi, oupaii, apmna
CaCl,

- aMHH-(QyMap KBIIKBUTBIHBIH AUMETHIT 3¢dupi / yariNel.

- Z-0-aMUH-B-MeTOKCHKapOOHMITAKPUIT KBIITKBUTBIHBIH KaIUH Ty36I /ynriNe2
-1-MeTHiI-3-MeTunaMuHOMane MHUMu L /yiari Ne3
-1-amun0-3-keT0-5,5-TUMeTHnnKIoreKC-1-¢H /yari Ned

- mbic(l)kemmeni/ymnri No5

T

3epTTey ATanTapsl

DOMyJIbCUSIIAP/IBIH CIIEKTPOCKOIHS dIiCIMEH
DOMyIBCHSIIAPIBIH MOP(OIOTHSICHIH

MYITBCHATBIR OJIIIIEMIH YKOHE AJICKTPOKMHETUKAJIBIK 3eTa
DIIEKTPOHIBI MUKPOCKOIHUS apKbLIbI
blaTanmangaTkeImTapAbI Y. NOTeHLHATBIH OJIILey poHA p PK
Tanzay KOHE SMYIIbCUSCHI3 AHBIKTAY
Kyuenep aiy - -

Exrmre JAaKbUIAAPAbIH chiHe apHaJIFaH BIHTATAHAATKBIIITAPJABIH OMYJIbCUAJIAPbIH MUKPOKAIICYJIAIUAIAY

I

Muxkpoxkarcynanapast aaiibiaaay (CS/ALG/(CatbiaranaH.)) skoHe MEKPOKATICYJISIIUS TEXHOJIOTHSCHIH JKacay

Hoctypmi Typne
.. BIHTAIAHJATKBILIT
l, M . Mukpokaricyajgapra eHri3iireH GaHa AATKBIIITAP
" MKpOKAICYIAUMANAY THIMALMT, BIHTATAHATKBIITAD eJICEHIITITIH
HKpOKaliCyiajiap JKYKTEME ChIMBIM/IBUIBIFBI, ICIHY JopeikKect any (npemnaparTap) AHBIKTAY
ABIH KYPAMBbIH TaJlay — JKOHEMUKpOKAICyJianapiaH 0eIiHreH ]
(MK-cniekrpockonust) BIHTAJIAHIATKBIIITAPbIH - -
yaiect Ekrie nakpuiiapra KoJjaHy jKoHE THIMJIUTITIH aHBIKTAY

Cypet 1- 3epTTeyai yibIMIACTHIPY ChI30aHYCKACHI
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2.3 3eptrey daicTepi

2.3.1 OCIMIIKTIH ©Cy BIHTAJIAHJATKbIIITAPBIHBIH KYpaMblHAa Tajljay jkacay
XKOHE TaHJAy

KoceuteicTapapiy 3epTxaHanslkK 3eprreyiepin T.A. CepreeB omici OoiipIHIIa
Kypriziami. Ilerpu TaGakmaceiHa Cy3rijieyill KaFa3fFa 5 Ml KOHIIEHTPaIUIChl OemNril
KOCBUIBICTAp/IbIH CYJIBI €PITIHAICT €HIAIPIIAL KoHEe CY3TiIeyIni Kara3 OeTiHe Ol1pKenKi
eTin TyKpiMaap Koubsuiabl, 10-30 TykeiM OonaTeiHIail OpHATHULABL. bakpiiay ynrici
peTiHe TpemnapaThl KOK ToKipuOe xacanapl. Toxipubenep yin KailTapa >Kyprizuii.
Hotmxenepi ecentey TOKIpUOCHIH 7-1111 TOYMITIH/E KYPri3UIIi.

2.3.2 DMYILCUSIIBIK )KYHETep aiy

Epitinaire 2 Mr/mui-ii KOHUEHTPAUUsIbl BIHTATAHJATKBIIITAD €HT131U111 JKOHE
TOJIBIK epireHiie apasacThIPbLUIJIBI. Invitro KarlalblHAa ~ JKacaliFaH
MUKpOKaIcyiajlapJaH BbIHTAJAHJATKBIIITapAsl OocaTy  yiuiH, (ocdar-0ydepiik
epiTinal KongaHeuiabl. ComaH KeWiH, Maiibl (a3zaMeH  bIHTaJaHIATKBIIITAPIbIH
CYJIBl €pITIHAICI apallacThIPBUIABI, OJ COsl MaWblHAH Kypaiabl, Mail ¢a3acbiMeH
keneMik KatbiHacel (0,1:10; 0,2:10; 0,3:10; 0,5:10; 1:10 C® / M®). Cost MalibIHBIH
KypambiHaa npoperwicyibdar Hatpuih (JACH) cexinmi Oertik-Oencenmi 3at 0Oap,
MauJarbl KOHIIEHTPAUSICHI 1,08'10'3M, 2,25'10‘3 M, 4,5-10'3 M. Apanacteipy,
nyiabcanus kyeciHae (2,5 cekyHn yiabTpaiblObICTBIK koHe 0,5 cexkyHA
THIHBIIITBHIKTA),  JKOFAphl  KapKbIHABI  yIbTPAABIOBICTHIK  TOMOTEHH3AaTOpAa
(BandelinV200  yabpTpaablOBICTBIK ~ TOMOTEHH3ATOPhI)  QPTYpPJl  apanacTbipy
y3akTeirbiMeH (1, 2, 3, 5 munyt) Kyat 30 BT xy3ere acwippuigsl. IIponecc 250C
OenMme TemmeparypachlHIa SKYPri3uial. OMYJIbCUSHBIH TYPaKTbUIBIFBIH OaKbLIdy
apKpUIbl, AMysbcHs THiMaunr: op 30 MuHYT cailblH 3eprrenni. byn npuHuun
OocatburFaH Mail (a3achlHBIH MOJIIEepiH aHbIKTayFa OarbiTTanrad. On  yiiiH
sMyJbcusiap  Kesemi 14 M1 KanmuOpJieHreH YSIIbIKTapra Oein KYWbUIIbL.
Koppensiusnblk ~ CIEKTPOCKONHUS ~ OMICIHIH ~ KOMETIMEH  AMYJIbCHUSIIAPIAbIH
CHUIIaTTaMachl 3€PTTEIII.

2.3.3 DmynbcusaapasiH crekTpockonus aaicimer (DLS) emmemin xone [[3eta
- IOTEHIUAJIBIH JIEKTPOKUHETUKAIIBIK OJIIIEY 9JIiCi

Komnmouarsl epiTiHaiepae HAaHOOOIIIEKTEP OJIIIEMIH KOHE MOTUAUCTIEPCTIIIK
JIEHreliH aHbIKTay YyIIiH, Zeta Sizer Nano ZS (Malvern Instruments, ¥nei0putanus)
acriaObIHAAQ SKApBIKTBIH JUHAMUKAJIBIK IIAIIBIPAYbIH Ja3epiil  KOPEUISIUSIIBIK
CIIEKTPOCKOMHS /T1C1 KOJITAHBLIIBI.

OMyIbCUSHBIH J3€Ta-MOCTHIIMAIBIH, COHBIMEH KaTap MOJMMEPIT MUKPO —KOHE
HAHOKAINCYyJIaHbl aHbIKTay yimiH, Malvern Zetasizer NanoZ apparatus (Malvern
Instruments, YneiOpurtanus, Ilomumepni wmaTepuangap XOHE TEXHOJOTHSIAP
WHCTUTYTHI, AJIMaThl Kajlachl) acraObl KOJJAHBUI/bI.
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2.3.4 DAeKTpOHABI MUKPOCKOIUS 9/1iC

OMynbCcusilap  MEH  MHUKpOKAICylajlapabl — CUIATTayFa  3JIEKTPOH]IbI
MUKpockomnus ofici Koimanbuiabl (Leica 400 ynkedTy Ke3iHIE), CKaHEpJICUTIH
AIIEKTPOHBI MUKPOCKOMHUSI KOMETIMEH CYOMUKpPOKOHTEHHEpJIEePIAiH MOPQOIOTHUSICHI
seprrenai (SEM, LEO 1550 Gakpinaysl). COM yiuiH yariiep apHaiibl cyocTparrapaa
CYMBIITBUIFAH dMYJIbCUSIIAPIbIH TaMIIbLIAPbIH KENTIPY apKbLIbl JaHbIHIAIIBI.

2.3.5 Exme makpuimapAblH ocCyiHe apHalFaH bIHTAJIAHIATKBIIITAPIBIH
OMYJIbCHUSIIAPBIH TaUbIHAAY
blaTananmatkeimrap €HAIPUITEH MHUKPOAMYIBbCHS aly VIIiH, TUCIEPTUPICY

oMIiCiH KOJIJTaHBITI Sonopuls 4050 rOMOT€HHU3aTop I KYPTi31I11.
blarananmarkerimrapepitigaici 0,01:200 kaTeiHacTa mabHAANIEL. JJoaemmicynbdat
HaTpui (JICH) >xoHe xXuTO3aH MOJENBII JKYHe epiTIHAICI JalbIHIAIIbL.

Mukposmynbeust kesemi 10-15 mot.

Cyper 2 - YabTpaasiosictsl roMmorenusarop HD 4100

JICH/Xwuro3au MMOJIMKOMILIEKC ePITIHILIEPIHIH YIIBTPAIBIOBICTHIK
TOMOTEHU3ATOPBIHIA SMYJbIUpJCY Ke3lHAEe KOHIEHTpalnusi KaTbiHackl n=0,25
Oosranma OapiiblK ChIHaManapaa OipTeKTi smyibcus Ty3iunmi (2-cyper). Oman opi
Oakpinay Ke3inae exinmi KyHi Ne 1 celHaMaHbIH KaOaTTapbiHa OY3bUTY Il OalKaliMBbI3.
No2, No3, Ne4 >xone No5 smynbcusiiap TypakThl, KabaTtTapra Oy3plny OalKanaMmaiabl, 7
KYH OTKEHHEH KeHiH »sMyibcusiiap TypakTtel Oonasl (l-xecre). Toxipubeniy
HOTIDKEJIEpi MeH ManiMerTepi 1-kectene kentipiaren [138]
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Cyper 3 - JlaiibIH dSMynbcUsIap

Kecre 1 - IlonukoMIUIEKCTIH KeyeMiHe OaimaHeicTel n=0,25 KaTbIHACBIHAA
JICH/XwuTo3aH TOJUKOMIUIEKCIHIH KOMETIMEH BIHTAJAHAATKBIIITAD KOCBHUIFaH
Mai1aFbl Cy KYHECIH SMYJIbCHsIAy HOTHXKENepi

Crinamanap JCH + CS 1-mMetuin-3- Cos maiibl, Mi1 | TypakTBUIBIFBI
Ne (HCI), ma METHIAMAHOMAJICHHUMU/T
Jynri Ne3, mi
1 0,1 0,1 0,1 TypakTsl emec
2 0,2 0,1 0,1 TypakTsl
3 0,3 0,1 0,1 TypakTsl
4 0,4 0,1 0,1 TypakTsl
5 0,5 0,1 0,1 TypakTsl

n=0,2 KOHIIEHTpAIMUIBI EPITIHAUIEPAl YIbTPaAbIOBICTHIK TOMOT€HH3aTOPAA
AMYJBIHPJICY Ke3iHae OapiblK ChIHaMaapja OipTeKTi aMysbcHs Ty3iadi (3-cyper).
Opnan opi OakpuIay Ke3iHIE dMYILCUSHBIH OY3bLIYbl OaiKaaMaiapl. 7 KYH ©TKCHHEH
KEWiH OapibIK SMYJbCHUSIAp TYPAKThl Oonanl (2-kecte). ToxipuOeHIH HOTHXKENEpi
MEH MaJIIMeTTepi 2-kecTene Kearipiaren [138].

Kecre 2 - [TonukoMIuiekCTiH KoeneMiHe OaiimanbicTel N=0,2 KaTbIHACBIHIA
JICH/XwuTO3aH TONMKOMIUICKCIHIH KOMETIMEH BIHTAIAHJATKBIIITAD KOCHUIFaH
Malarbl Cy KYHECIH IMYJIbCUsIIay HOTHKENepl

Creraamaiap Ne JCH + CS 1-meTmi-3- Cost maiiel, Mt | TypakTBUIBIFBI
(HCI), ma METHIIAMAHOMAICHHUMU/T
Jynri Ne3, mu
1 0,1 0,1 0,1 TypakTsl
2 0,2 0,1 0,1 TypakTsI
3 0,3 0,1 0,1 TypaxTsl
4 0,4 0,1 0,1 TypakTsI
5 0,5 0,1 0,1 TypakTsI
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Kecre 3 - IlommkommiekcTiH KkejeMiHe OaimanbicTel n=0,1 KaThIHACBIHIA
JCH/XwuTo3aH MONMKOMIUIEKCIHIH KOMETIMEH BIHTAJaHIATKBIIITAD KOCHUIFaH
MalIarel Cy JKYHECIH dSMyJIbcusaay HoTHkeepi [138]

Ne ipo6mr JCH +CS 1-meTunn-3- Cost maiibl, M1 | TypakTBUIBIFBI
(HCI), M METHJIaMHUHOMAJICHHUMU/T
Jynri Ne3, mi

1 0,1 0,1 0,1 TYPaKThI

2 0,2 0,1 0,1 TYPaKThI

3 0,3 0,1 0,1 TYPaKThI

4 0,4 0,1 0,1 TYPaKThI

5 0,5 0,1 0,1 TYPaKThI

n=0,1 KOHLIEHTPaLUsIbI epITIHIIePAIH YIABTPaIbIOBICTHIK
rOMOTEHHU3aTOPBIH/Ia IMYJIBIHPIICY Ke3iHae OapiblK ChiHaMaiapaa OipTeKTi SMYIIbCHs
TY3UII1 (3-cyper). Opman opi Oakpulay Ke3i1HJIE SMYJIbCUSHBIH OY3bLIYbI

Oaiikanmaiapl. 7 KyH ©TKEHHEH KEUiH OapJibIK AMYJbCUsIIAp TYpakTbl Oosabl (3-
kecte). ToxipuOeHIH HOTHKEIEepl MEH MAJIIMETTEp1 3-KECTe/Ie KENTIPIITeH.

2.3.6 Mukpoxkancynaitapasl Aaibiaay (CS/ (ALG/ (CatsiHTaiaHAaTKBIIITap))
YKOHE MUKPOKAIICYJISIIIUS TEXHOJOTUSACHIH )Kacay

Mukpoxkarcyna KOMIIO3UIUSICH HOHABI TeIbh TY3y JKOHE KOpIIaFaH OpPTaHBIH
TEeMIIepaTypachiHAa MOJIUAJIEKTPOIUT KEIIEHIH TY3y CEKUIJl, €Ki KE3€HJl MPOILEeCTe
JNalbIHaanabl, Oy ofmic BuHilekoBUY koHE T.0. [45] >KyYMBICTapbIHIA KOPCETUIII.
Kpickaia sMynbCUSACHI3 JKYWEJIEPMEH Karcyia aly oJICi, 9p bIHTaJaHJATKBIIITAP
(YnriNe3) 100 mu HaTpuit anbru"athl (1,5%) epiTiHAICIHAE €pITULAL KOHE KEHIT
apaJlacThIpbIl TOMOTreHAeN 1 koHe 60 MHHYT OOWBI apanacThIpbUIAbl (MAarHUTTIK
apanacteipreimta). Kocnanel (kypambiaaa 0,5% YuariNe3) rtammbeiven 100 wmin
CaCl2 1 mons gm-3 (xkypambiaga 0,5% YnuriNed) epiTiHmici KOCBUIABI, TYTIKTEP
apkputbl 300 MM emmiemi uHKancysistopaan 600 't sxuimikre xoHe 121 mbGap
kbicbiMaa (Encapsulator Biichi-B390, Biitchi Labortechnik AG, IIsefiapus)
Y3IIKCI3 MarHUTTI apajacThIPy apKbLIbl aldbIHABL. [ '€IbI1H HBIFBI3AAybIHA CENTIT1H
TUTI3y YIIiH, Ty3iareH mukpochepanapasl (ALG/(CatbiHTananaarkpiimrap)) oeame
temriepatypacbiga Ttarbl 30 wmuHyT yeranael. Kamran  CaCl2  memmepiH
3aJayIChI3JaHFaH TUCTWIICHTeH CyMEH MHKpocdepanapabl Yl peT KaiTa >KybLIbII,
BroxHepiH Cy3rill KyFbIIITaH OTKI3IN Oesin aiblHAbl. EKIHII Ke3eHHe KybUIFaH
mukpocgepanapasl 50 ma xutozan epitrinaicinae (1,0% CH3COOH, 0,5% CS)
Y3[IKCi3 apanacTelpy  (MarHUTTI apaiacTbIPFbIII) apKbUIbl JAUCHEPLMSIIAH/BI.
Mukpocdepa xKoHe XUTO3aH epITIHAICIHIH apachlHIaFbl OAIaHbIC YaKbIThl IAMaMEH
30 muHyT, OV XWTO3aHHBIH MHUKpocdepa aifHaiacblHAa KabaT Ty3yre >KoHe
MUKpPOKANCYJIaHbIH  TY3UTylHE  KaXeTTI  YakbIT  DPETIHAE  KapacThIPBUIIBIL.
Mukpoxkaricyna Cy3rifieH OTKI3UIAl, JEHOHHU3ISITeH CYMEH KYBUIABI, apbl Kapai
seprreynep ymiiH ~ 40C-me  neMoHM3HpIICHTeH  cyda  cakrtaiambl.  KewOip
MUpPOKAITCyJagapapl  Tene-TeHAIKTEe bUIFal MOJIIEepiHe JKeTy VIIiH, OeyMe
TeMIlepaTypachiHia, ayaaa KenTIpiIi.
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2.3.7 Oypbe TypaeHaipyi 0ap nHPPaKbI3bUT CHEKTPOCKOMUSCHIMEH TaNI 1Ay

®dypoe (FTIR) Typaenyi 6ap uHppakbI3bll criekTpockonus cnekrpiepin FTIR
Instrument - Cary 660 FTIR (MIR system) (Agilent Technologies, AKIII)
CIIEKTPOMETPIHJIC TIpKEJIi. Anprunar, KaJIbIUH XJIOPUIIH JKOHE
pIHTaTaHAATKBIIITapAbIH ( YariNel, YariNe2 sxone YnriNe3) Oesex yirijepiH >koHE
OJIapJIbIH KOCIAChIH, MUKpPOKAIICYIAJIap/bl Kaluid OpOMHUAIMEH TYHIPIIIK ajly YIIiH
apamacTIpsuIabl. CriekTpani ckanupiey 400-4000 cM™ quanasona xyprisinm

2.3.8 Mukpokancynauusiay THIMIUTI, >XYKTeME€ CBHIABIMABUIBIFBI, 1CIHY
TOpEeKeci )KOHEe MUKpOKarcysanapaH O6iHTeH bIHTaJaHAaTKRIIITAPABIH YIec

a) MuKpoKancymsusiay THIMILITIT

Muxkpokancynanay — tuimMauniri  (EE)  skanmel  pIHTaNlaHJaTKBIIITap
KOHIICHTPALMSICBIHAH ~ (CKANMBl) JKOHE KYpPFaK MHUKpoKarcynanapnaa (CKYKTey)
BIHTQJIAHJATKBIIITAp MOJIIEPIHEH ecenTell, Xue *oHe T.0. omici OolibiHIIa [46].
Mukpoxkarncysiiust THIMIUTITT Keneciaei popmyiia OoMbIHIIIA €CenTeN/Il:

MYH/Ia CXKYKTEY = CXajlmbl - Cf xoHe Cf Cy3IHIIZEr bIHTaJaHAATKbIIITAP
KOHIICHTPAIUSICHI.

EpiTinai kalita CUIKUICHAl XKoHE KapaHFbiAa 15 MHUHYTKA KaJJBIPBUIIABI, apbl
Kapaii criektpodoTmeTpre MoHi ecenrreni, YriNel sxone YariNe2 ymin A =380 HM,
YariNe3 A = 398 um.

b) Mukpokarncynsnusuiayiarbl KYKTEY CHIHBIMIBUIBIFBI

bluTanannatkeiTapeHaipuireH MHUKPOKATICYJIaHbI ayana Oesime
TeMIlepaTypacbiHaa OipHeme KyHaep OOWbl, BUIFAIIBUIBIFBI YIIBIT KETKEHIIE
KenTipia. Mukpokarncyiaaarsl bIHTATAHAATKbIITapApIH Memmmepl  (Yaril, Yiri2
xone Yari 3) 16,80 r (0,2 mons am-3) NaHCO3 xone 17,65 r (0,06 monb am-3)
Na3C6H507 - 2H20, pH 8-me xocmaceiabiH 25 Mi-iHae 0,5 r MUKpOKarcylaHbl
epITY apKbUIbI aHBIKTAJI/IBI.

Bydep kocmacklH koHE MHUKpOKArcyjdaHbl MarHUTTI apanacteipramka (IKA
topolino) 400 aiiH/MHUHYT OapJIbIK MHKpPOKAICyJa TOJBIK E€pIreHIe OpPHATHUIIBI.
AJBIHFaH €pITIHI KOCApJIaHFaH 3MYJIbCUSAAH CY3TUICH 1 )KOHE CY3IHIJET1 KalbIHii
WOHJApABIH KOHIEHTpalwsichl criekrpodoromerpae UV-VIS (Shimadzu, UV-1700,
Kanonus) asbikTangel. Mukpokancymauuss kejmemi (LC) 1 1 Kyprak
MUKPOKAICYJIaaFrbl  BIHTATAHAATKBIIITAPIBIH MOJIb 1IM-3  MOJIIepi peTiHae
alKBIHIAJIIBI J)KOHE KeJleciJie TeHaey OOMbIHIIA ecenTeN/Ii:

Mysnna CeIHTamaHAATKBIIITAp — YATIAET BIHTATAHAATKBIIITAp Memepi, V —
YJIT1 KeJeMi ’oHe WC- MUKpocdepa caamarbl.

c) Iciny mopexeci

Iciny, OackamapMeH Karap, €pITKIII 3aTThlH KacueTiHe OalaHBICTHI,
AIIEKTPOTUTTEPIIH Oydepmik epITIHAUIEPACH oCepiH OonpIpMayra
JEMOHU3AIUSJIAHFaH CyFa JUCIIEPCTI MUKpOKAICylaiap YIIiH 1CIHY aapexeci (Sw)
aHbIKTaNIbI. Mukpokancynanap (10 Mr) npobupkanapra aybICTHIPBUIABI, OJIAp TETIe-
TEHJIIKKE XKEeTyre OeiMe TeMIiepaTypachlHaa yiI carat imiHae 10 Ma AUCTHIIEHTeH
cyla iciHyre Koubuiabl. blnFamasl iCIHTeH MUKpOKamncyiandapblH CajiMarbl CY3ri
Kara3blH NaiJallaHblll MHUKPOKAICYJaHbIH OETIHEH BUIFaNbl CIHIPFEHHEH KeWlH
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OJIIICY apKbUIBI aHBIKTAIABI. SW (hopMysa OOUBIHIIIA €CeTTeN/Ii:
Swi% = ((wt — w0)/w0) (1)

MYHJaFbl Wt- ICIHT€H MHKpOKAICyJajJap/AblH caJMarbl koHe WO- Kyprak
canMarbl. bapiblk enmemzaep yII peT KaWTallaHIbl JKOHE HOTIDKENIEP CTaHIapPTTHI
ayBITKYMEH OpTaIllla MOH PETIH/IC YChIHBLIIBI.

d) in vitro MHKpoKamncyiga KypaMblHAH BIHTATAHJATKBIIITAPIBIH OOIiHII
meiryel.  In vitro (CS/(ALG/(CatsiHTanmaHgaTKeIITap)) BIHTAIAHIATKBIIITAP IBIH
O6MiHINT TMIBIFYbIH aHBIKTayFa JICMOHUBHUPJICHTCH CyAaFbl MUKPOKAICyIalapabl
JTUCTIEPTUpIICY KOMETIMEH 3epTTeNl JKOHE TIKIPpHOE yaKbIThIHAA apajacTblpMaii
O0esMe TeMmrieparypachbiHia YCTaijabl. Yiaruiep mukpokancynanapasl (30r) 100 mu
JEMOHU3UPJICHTEH CyJa IUCIEPrupiiey apKbUIbl allbIHAbL. JUcrepcus yakbIThIHBIH
COMKECTEHIIPUIreH yaKbITTaH keiiH 60 cekyH] OOWbI apanacThIpbUIIbI, AJIUKBOTAHBI
anbln koHe criekTpodoTomerpusanan YiriNeloowsiHma A = 380 uM koHe YnriNe2
koHe YnriNe3 ymria A = 398 HM apaibIKTa KOHIIEHTpALUsUIapbl aHBIKTAJIJIbI.

2.3.9 CraTuCTHKAJIBIK TaJlay Jkacay

MuKkpokarncynaHblH CUIIaTTaMaChlH aHbIKTay OOMBIHINA TaXKipuOuenep Oeame
TeMIlepaTypacblHAa YII peT KalTanam OKypri3uial. AJBIHFaH  MOJIMETTED
MicrosoftExcel 2016 xone XLSTAT craructukanblk OafgapiiaMa KeMETIMEH
TaJqAaHabl. bapiblk MomiMeTTep CTaHAApPTThI aybITKYJap/AblH OpTalla MOHI PETIHAE
KepceTulreH. ToxipuOeNiK HOTUXKENEp AUCHEPCHOH/bI Tajaay apKbUIbl TalJaHFaH
(ANOVA) xoHe MaHbI3pl adiblpMamibuiblkTap Tukey TecTiHIH KeMeriMeH
3eprrenred. Hotmxkenep craructukansik nakerre IBM SPSS 23.0 (IBM Inc., New
York, USA) tannanras.
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3 HOTUKEJIEP )KOHE OJIAP/JIbI TAJIKBIJIAY

3.1 Cunte3eqren ocCiMIiK BIHTAJAHAATKBIITAPABIH OHOJOTHAJIBIK
OeJICeHILTIrH 3epTTey Heri3iHae nmpenaparrapabl TAHAAY

by ke3eH1e MUKpOKANCYISIIHSIIay TEXHOIOTHACHIH JKacay YIIiH €H KeJeleri
Oap mpenapaTTap TaHAAIILI, OJap OCIMIIKTEpAiH 6Cyl MEH JaMyblHa apHajarad 5
BIHTAJIAHIATKBIIITAD AJTBIH]IBI:

- aMuH(pYMap KbIIIKBUIBIHBIH quMeTri d¢upi/ ynriNel.

- Z-0-aMHUH-[-METOKCUKapOOHUIAKPHI KBIIIKBUTBIHBIH KaJTUH TY3bI/YITiNe2

-1-MeTHII-3-MeTHIIaMHHOMAICHHUMU T/ YT1 Ne3

-1-aMrUHO-3-KeTO-5,5- TMMeTIIIIHKIOTeKC-1-eH/yari Ned

-mbIc(ll) kerreni/ymnri Ne5

OCIMIK OCIPETIH BIABICKA BIHTANAHAATKBIIITAPIBIH CYJbl €PITIHAICIH KYHBII
oraH xyrepinin (I1-346 xemnici), apnanbid (boaiimiemek copTel), Ky3[iK OHIaiIbIH

(KpacHoBomomaackas 210 COPTBI) TYKBIMIAPbI eCIpUII. Keneci
BIHTAJIAHAATKBIIITAPABIH OCIPYl PETTErill OeJNCeHIUTIKTEPl ChIHAKTaH OTKI3LIII-
amMuH-GymMap  KBIIIKbUIBIHBIH ~ guMmeTun  adupl/  yariNel, Z-o-aMHUH-[3-

METOKCUKApOOHUTIAKPUI  KBIIIKBUIBIHBIH ~ Kanuil  Ty3el  /ynriNe2,  1-mertun-3-
MeTWJIaMHHOMadeHHUMuA/yari  Ne3,  1-amuHO-3-KeT0-5,5-1uMeTnuaukiIorekc-1-
en/ynri Ned, moic (II) xemeni/yari NeS. bakpinay yiniH cyna ecipuireH TYKbIMaap
aJbIH/BL. DTAHOJ PETIHJE HATPHUM ryMaThIHbIH 2,5% -IbIK €pITIHAICI Mai1adaHbUIIbL.

Ocipy OappIChIHIa Kelleci KyHemep cakrainawl: xkyrepi ymiH-250C, apmnara-
20°C, ky3mik Ommaiira — 20°C. Aprmara 5koHE Kyrepire JereH ocipyai KbUIIaMaaTy
KACHETIH aHBIKTay OapbICBIHIA TECT-IAKbUIABl CHIHAJBIN OTBIPFAH IMpenapaTTapIbH
cynsl epitinaiciaae ecipiaai (0,01; 0,001; 0,0001%) oHBI ecipeTiH BIABICKA KOMNBIIT
CY3rill Kara3lblH OeTiHAe ecipuial. OpOip ecipeTiH biabicka 50 gaHagaH aprna MeH
KY3I1K OMIaiapiH TYKbIMAAph! skoHe 30 maHa sKyrepi TYKBIMBI albIHABL. TYKBIMIIBI
aJlFaHHAaH COH BIABIC Kapa Kara30eH »KaObUIIbl, 0JaH COH (DOTOKE3EHMEH OcCipiiii
KYH:TYH 8:16 >xoHe Temneparypacel 22-24°C Gonabl. OcimMaikTepre Tanmay acay
14-xyni etkizuiai. Toxipubenep 4 peT KalTaamn >kacalibl.

TykpIiMIBI ©Cipy CHIMBIMABUIBIFBI 500 M1 arap-arap KYHBIIFAaH XUMHUSIIBIK
cTakaHja ypri3uigi. EH anapiMeH crakaHra a3araH MeJep/ie Cy KYHUbUIIbI, O/1aH
COH Cy Oenrire Jaeiin KOChUIIbl. Ajramksl 6 KyHae TykbiM 22°C TemrmepaTypaia
KapaHrbiga Typasl. Oman coH (orokeseHze octi 6:18. OCIMIIKTI OMOMETPUKATIBIK
TEeKCePYJIeH OTKi3y 14-KyH1 Kypri3iial. AJbIHFaH HOTHKeENEp 4-KecTene KopCeTul.
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Kecte 4 - blaTanangaTKeInTapasH ©CY/l PETTETIN KacueTTepi

Konir., % | 0,01 | 0,001 | 0,0001
OciMikTep 0OMIKTEepiHiH Y3bIHIBIFb, MM (caIMaFhbl, T), Oakbuiayra %
KochuisicTap TaMBIPBl | cabarbl | TaMbIpbl | cabarbl | TaMbIphl | cabarbl
1 2 3 4 5 6 7
Kyrepi
Amundpymap 96,7 99,4 119,2 119,9 129,7 122,2
KBIIIKBLIBIHBIH TAMETHII (95,6) | (101,3) | (126,7) | (123,1) | (135,6) (125,6)
a¢upi/ ynriNel
Z-0-aMuH-f3- 96,8 87,2 124,4 115,5 127,1 120,5
meTokcukapoonmmakpun | (115,6) | (91,0) | (108,9) | (102,5) | (144,4) (165,4)
KBIIITKBLIBIHBIH KA
TY3bl /ynriNe2
1-meTmi-3- 117,3 98,4 120,7 103,4 138,6 115,9
metunamuaomanenaumun/ | (108,9) | (98,7) | (146,7) | (110,3) | (140,0) (138,5)
yuiri Ne3
1-amuHO-3-KeT0-5,5- 96,8 96,8 131,2 1245 143,5 110,0
JTMMETHIIIUKIIOTeKC-1- (144,4) | (125,6) | (146,7) | (144,9) | (126,7) (111,5)
en/ynri Ne4
mbic (11) xereni/ynri NeS 84,7 84,8 129,7 107,6 146,0 128,4
(104,6) | (101,3) | (144,4) | (141,0) | (155,5) (121,8)
I'ymar, 2,5 % 103,1 101,4
(95,5) (96,2)
Apna
AmMuHpymap 104,1 98,7 103,6 110,5 103,6 102,6
KbIIKBUIBIHBIH qumetmn | (101,8) | (109,9) | (93,5) (97,8) (109,3) (104,4)
a¢upi/ ynriNel
Z-0-aMuH-f- 104,1 103,9 94,4 94,7 106,1 111,2
MmeTokcukapoonwrtakpmt | (100,9) | (106,6) | (96,3) (96,7) (119,4) (120,9)
KBIIITKBITBIHBIH KA
Ty3bl /ynriNe2
1-metmn-3- 100,5 109,8 99,4 101,7 96,9 110,4
metunamuaomanenaumu/ | (103,5) | (96,7) | (101,2) (97,7) (111,9) (83,6)
yuiri Ne3
1-amuHO-3-KkeT0-5,5- 104,5 97,8 104,1 100,0 104,5 98,9
JTMMETHIIIUKIIOTeKC-1- (104,6) | (101,1) | (98,1) (102,2) (97,2 (105,5)
en/ynri Ne4
mbic (I1) kereni/yari Ne5 96,4 104,6 91,8 98,7 104.9 100,0
(101,8) | (106,6) | (90,7) (102,2) (98,1) (104,3)
I'ymart, 2,5 % (90,9) (96,0)
bunai
Amunpymap — 93,1 - 96,5 |—(105,2) 93,8
KbIIKbUTBIHBIH qumernn | (103,5) | (93,0) | (112,1) (97,4) (90,4)
a¢upi/ ynriNel
Z-0-aMuH-f- — 96,6 - 97,2 | —(105,2) 96,6
meTokcukapoonmtakpun | (101,7) | (94,7) | (103,5) (97,4) (94,7)
KBIIITKBITBIHBIH KA
Ty3bI / yiri Ne 2
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4 - KecTeHIH Kaaracel

1 2 3 4 5 6 7
1-metmn-3- - 97,9 —(110,3) 97,9 —(115,5) 97,8
metuaamuaomManenaumua/yiri | (108,6) (98,3) (96,5) (103,5)
No3
1-amuHO-3-KE€TO-5,5- — 97,9 —(108,6) 93,7 —(105,2) 91,0
auMerunukiorekc-1-en/ynri | (105,2) (92,1) (93,9) (86,0)
Ned
mbic (11) kereni/ynri Ne5 — 93,1 —(106,9) 97,9 —(108,6) 96,6
(112,1) | (90,4) (97,4) (94,7)
I'ymar, 2,5 % -(93,1) | —(93,9)

4-xecTeHIH Tanmaybl OOWBIHINIA KOPCETUITECHICH, VCHIHBUIBIN OTHIPFaH
BIHTAJIAHJATKBIIITAp 9Cepl JAKBUIALIH TYpiHEe OaimaHbICThl 00a6I. COHBIMEH KaTap,
JKYTepl NaKbUIbl YIIIH ©CIPY/l KbUIAAMAATATHIH ChIHAKTAFbl OaillaHbICThIH YIrNel,
YariNe2, YnariNe3, YnriNed4, YnriNe5 vmHTamanmatkeimrTap koHmeHTpanuschia 0,01
%-nan 0,0001%-fa pgeillH TOMEHIETIITeH EpITIHAl albIHABL, Oyl ©Te KaKChl
cranaapt. byn xepnme, JKYrepiHIH TaMmblp KYMECIHIH Jamybl >KbUIJaMJaraHbl
Oaiikanapl, Oy skarmaiima, YariNe5S bIHTaTaHAATKBIINTAPBIHBIH apKAChIHIA TaMBbIpP
JKyHeci, oHbIH Maccachl 1,5 ecere neiiiH ecti. CoHbIMEH Oipjaeci, Oipak azmaraH
Jopekenie oCIMIIK caOarbIHBIH OCKEHI OalKayapl. OCIMAIKTIH Oy/lIaH 9pMEH ecyi
yIIiH Oyl eTe MaHbBI3bl, ocipece aya-pailbl Kojaichl3 OosifaHna (BUIFAIIBIH
xericrieyl). ChIHaKTarbl OaillaHbICTapIbIH Oulail KoHE apIiaHbIH TaMbIp KYHECiHEe
acepi a3 0oJbl.

OCIMJIIK ©CIpEeTIH OpBbIHAAPAAFbl TIKIPUOEHIH ayKbIMBIH KEHEWUTY, OHBIH
MaKcaThl ChIHAKTAFbl BIHTAIAHIATKBIIITAPIBIH KOHIICHTPAITUSACHIH TaHIal aly >KOHE
OHBI €HAIPYIIH 9aiciH Taly. JlananblK »*karaaiiga ©CIMIIKTI CbIHAaKTaH OTKI3y, Oy
JKepAe OFaH KOJIaWJbl TperapaTTapibl, OJIAPABIH MOJIIIEPIH JKOHE OJIapAbl ally
TOCUIIH aHBIKTayFa MYMKIH/IK Oep/il.

3.2 OMyabCcHAIbI Kyiiejepai naiibIHaay

[TonmuanekTponuTTep peTiHAe TAOUFU HEMECE >KacaH bl OJIMAaHUOHIAp HEMECe
MOJIMKATHOHIAap Mainananbuiibl. [lommaHuoHmap -aJibruHAT, ajl MOJMKATHOHIAD -
XUTO3aH.

Ochl Ke3eHJe XUTO3aH MEH HaTpuil J0JCeHMICYIb(ATBIHBIH MOJCIbIIK
JKYHECIHIH KOJUTOMATBHIK-XUMUSIIBIK KacueTTepi, Xuto3aH-/{CH, Hatpuii anbruHaThI-
Xurto3zan monukemenaepl 3eprrenal. [lomumepnepain O€TTIK KEpUTyiHIH JKOHE
OJIAPIBIH KOMITO3UIIASIIAPBI KOHIICHTPAIIMS KaThIHAChIHA TOYSAUTITT aHBIKTAJIIBI.

[ToaudneKTpOMUTTEPIIH KOHE OJapblH KeIIeHAepl UHTep(a3albIK KEPUTY1HIH
uzorepmacel 4-cyperrte kepceruireH. Xuroszad / JICH cy epitinauiepinid (a3aibik
KepLIyl M30TEpPMaIapbIHBIH AJIIHFAH €PEKILENIKTepIH Cy epITIHAIEpIHIer] Kapama-
Kapcbl 3apsaranran [19-)Kbb3 kemenaepinid acconranusiCbiMeH TYCIHIIPUIAL, oJap
DJICKTPOCTATUKAIIBIK ~ ©3apa OpPEKETTeCY apKbLIbI  JKY3e€Tre  achIPBUIABL,  OYII
MOJIMDJICKTPOJIUTTI  TI30EKTIH  HAKTHI  mamMazga  ruapooOOTHIFEIHA  JKOHE
MOJIMAHUOH AP IBIH AJIEKTPOCTATUKAIIBIK 00C SHEPTUACHIHBIH TOMEH/ICY1HE 9CEp €TTI.

[TonmukommiekcTepaiH 6€TK1 OeJICEHIUIIr KOFaphl €KeHIIT KOpPCEeTUIreH, Oy
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OJapAbl TYPAKThl SMYJbCUSUIAPABI Ay YIIiH MaiiiagaHyra MyMKiHOIK Oepnai (3-
cyper).

—a— [|CH-XuTo3aH
—o—[ICH

10 T T T T T T T 1
0000 0001 0002 0003 0004 0,005

KOHLieHTpaLys, 0-Monb/M

Cyper 4 - Tene-TeHAIKTET1 OETTIK KEPLIYy €pITIHAI KOHUEHTPAIUSChIHBIH
¢dbynkuusicsl perinae (JACH epitinaici, JICH-Xuro3an kemieni). XuTo3aHMeH Oipre
JICH epiTiHICIHIH KOHIIEHTPALMSICHI TYPAKThI OOJIBIN TaHIAJI b (10'2 MOJIB/T)

[TonudneKTpoMUTTIK-)KOFapFbl ~ OCTTiK  OejceHal  3aTTap  KelIeHIMEH
TYPaKTaHABIPBUIFAH BIHTAJIAHAATKBIIITAP YJTICI KOCBUIFAH SMYJIBCUS TaMIIbLIAPHI
MOJIIIIEPIHIH ~ KOHIICHTpAllUs MEH TeMIeparypa apakaThlHACBIHA TOYEJIUTIr
kepcetinren (5-9 cyperrep).
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Temperature (°C):

Count Rate (kcps):
Cell Description:

249
1486

Disposable sizing cuvette

Duration Used (s): 70
Measurement Position (mm): 4,65
Attenuator: 11

Z-Average (d.nm):
Pdl:

Intercept:

Result quality :

100,4
0312
0,641

Good

Size (d.nm):
Peak 1: 1445
Peak 2: 11,27
Peak 3: 0,000

% Intensity

98,8
12
0,0

Width (d.nm):
87,17
2454
0,000

Intensity (%)

Size Distribution by Intensity

10 100
Size (d.nm)

1000 10000

Cypet 5 - Konnentpanus kateiHackl n=0,1 (XuTo3an konuentpanuscs 0,01 o-
Moib/1) ke3inae Xuro3an-J{CH kemeHiMeH TypakTaHIbIpbUIFaH 1-MeTum-3-
MeTrmraMuaoMatenHuMu/ yiariNe3 (0,01%) prHTaIaHAaTKBIIIBIHBIH epITIHICT
OaTBIPBUTFAHAMYJIBCUS TAMIIBLUIAPHI OJIIIEMIEPIHIH TapaTybl

Temperature (°C):
Count Rate (kcps):
Cell Description:

249
1542

Duration Used (s): 80
Measurement Position (mm): 4,65

Disposable sizing cuvette

Attenuator: 10

Z-Average (d.nm):
Pdl:

Intercept:

Result quality :

7248
0,223
0,671
Good

Size (d.nm):
Peak 1: 96,73
Peak 2: 0,000
Peak 3: 0,000

% Intensity

100,0
0,0
0,0

Width (d.nm):
54,21
0,000
0,000

Intensity (%)

Size Distribution by Intensity

10 100

Size (d.nm)

M Record 529: N 18.1 25C 1

1000

10000

Cypert 6 - Konnentpanus kateiHackl n=0,5 (Xurto3an koHuentpanuscel 0,01 o-
Mouib/11) ke3inae Xuto3aH-JCH keuieHiMeH TypakTaHAbIpbUIFaH 1-MeTui-3-
meTrnamuHoManenHuMu/ yariNe3 (0,01%) biHTaIaHIATKBIIIBIHBIH €PITIHIICE
OaTBIPBUTFaH dMYJIBCHUS TAMIITBIIAPHI OIIIEMIEPIHIH TapaTybl
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Temperature (°C): 25,0
Count Rate (kcps): 2599
Cell Description: Disposable sizing cuvette

Duration Used (s): 60
Measurement Position (mm): 4,65
Attenuator: 11

Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm): 1861 Peak 1: 26,56 100,0 16,72
Pdl: 0257 Peak 2: 0,000 0,0 0,000
Intercept: 0,638 Peak 3: 0,000 0,0 0,000

Result quality : Good

Intensity (%)

Size Distribution by Intensity

1 10 100
Size (d.nm)

M Record 521:N21.125C 1

1000 10000

Cyper 7 - Konnenrpanus kateiHackl n=0,2 (Xuto3an koHreHTpamusics! 0,01 o-
MoIb/1) ke3inae Xuro3an-J{CH kemeHiMeH TypakTaHIbIpbUIFaH 1 -MeTui-3-
MeTrmraMuaoMatenHuMu/ yiariNe3 (0,01%) prHTaanAaTKBINIBIHBIH epITIHAICT
OaTBIpBUIFaH 3MYJIbCUSI TAMIIBLIAPHI OJIILIEMIEPIHIH TapaATybl

Temperature (°C): 250 Duration Used (s). 60
Count Rate (kcps): 3122 Measurement Position (mm): 4,65

Cell Description: Disposable sizing cuvette Attenuator: 11

Size (d.nm): % Intensity Width (d.nm):
Z-Average (d.nm): 67,93 Peak 1: 85,27 100,0 38,04
Pdl: 0,198 Peak 2: 0,000 0,0 0,000
Intercept: 0,639 Peak 3: 0,000 0,0 0,000
Result quality : Good

Intensity (%)

Size Distribution by Intensity

10 100 1000
Size (d.nm)

B Record517:N231

10000

Cyper 8 - Konnentpanus kateiHackl n=0,25 (Xurto3an konuentpanusce 0,01 o-
Mouib/i1) Ke3inae Xuto3an-JCH kemieHiMeH TypakTaHAbIpbUIFaH 1-MeTui-3-
meTrmraMuaoMatenHuMu/ yariNe3 (0,01%) prHTananAaTKBIIIBIHBIH epITIHIIC
OaThIPBIIFAH 3MYJILCUS TAMIIBUTAPHI oJeMaepiHiy Tapanysl (0,01%)
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—+-n=01
180 1 —0-n=0,2
—A—n=0,25
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1 "

25 30 35 40 45 50 5

Temneparypa, 0C

Cyper 9 - Temneparypara OaliJIaHBICTBI 1-MeTHI-3-METHIIAMUHOMAJICHHIUMHU T/
yiriNe3 (0,01%) biHTaMaHIATKBIIBIHBIH OATHIpBUIFAH epiTiHici 6ap Xuro3an-ACH
KEIIEHIMEH TYPaKTaHBIPBUIFaH IMYJIbCUS OOJIIEKTePiHIH MoIIepaepi OONbIHIIA
TapaybIHBIH TOYEIJILIIT

3.3 OcimaikTepaiH cuHTe3eJreH ocipyai BbIHTAJAHAATKBIIITAPBIH
MU KPOKANCYJISIUIAY

Hormxenep skxoHe Tanmmay »kacay yinl OeiMHEH Typazibl. bipinmi Oemimie
BIHTAJIAHJATKBIIITApIbl  BEreTaTuBTl TecTiney Kyprizuial (yariNel, ynriNe2 sxone
yariNe3, ynariNe4, vyariNe5), exiHmn Oesimae MUKpOKAICyJalapJblH Kypamaac
OeJIIKTEpl apachIHAAFbl MOJICKYJAJBIK ©3apa opeKeTTecysep, aj YIIHII OeiMmae

(CS/(ALG/Ca)) BIHTAJIAHIATKBIIIITAPCHI3 KOHE BIHTAJIAHIATKBIIIITAPMCH
CS/(ALG/(CatpiHTananaaTKpTap))) MHKpOKANCyIadapablH HEri3ri (QpH3UKaIbIK-
XMUMHSJIBIK ~—~ KacHeTTepiHe  Taljay  sKacallbl. bluTazaHgaTKIIITapb]

MUKPOKAICY/ISIMsIIAY TEXHOJIOTHsIapbl OOWBIHIIIA MHKpOKANCysus skacanasi(10-
cypeT). Mukpokancyisusiaay TeXHOJOTUSCHIHBIH THIMJIUIITT aHBIKTAJIbl, AJIbIHFaH
HOTIOKETIEp OOMBIHINA SMYJIbCUACHI3 Kalcylla )acay TEXHOJOTHSCHI THUIMII E€KEeHl
alKBIHOAJIbI.
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I)IHTaHaH,Z[aTKBIHITapI[BI MHKPOKAIICYJIIUAIay TCXHOJIOTHUACHI

4

I

DMYJIbCUSIIBIK XKYienep
naiipiay [163]

DOMYIIbCUACHI3 JXKYHenep naibinaay (A.BuniiekoBuy,

b.Myranuesa xone 1.6.)[164,165]

1

- VIbTPagbIObICTEI
XurosaH, COs Mauel, romorenusarop HD
HaTpuu 4100

nozenuacynbdar ‘ (op amymbCHsIFa

Hatpuii ansrunarsl, XUTO3aH,
BIHTAJIAHIATKBIIITAPABIH CyIaFbl €pITIHIICI

I

epitinaici (ACH), 10 MuHyT)
BIHTAJIAHAATKBIIITAD -
TIBIH CY/IaFbl 1
epriet OMYyJIbCUSTIAPAbIH

CIIEKTPOCKOITHS 9/TICIMEH
TYPaKTBUIBIFBIH, OJIIIEMIH XKOHE
3JICKTPOKWHETHKAIIBIK 3eTa
MTOTCHIIMAJIBIH OJIIICY

Hatpuii anbruHaThIHBIH CYJaFbl €PITIHIICIMEH
25 mut +5 MIT BIHTATTAHAATKBIITAPIBI
apaacTeIpy
(100 mut ucTHIBICHTeH CyFa | T HATpHid
aJbTMHATHI)

I

|

Hatpwuii anbruHaTBIHBIH CY/AaFbl €pPITIHAICIH KOCY
(100 mu mucTUIIBICHTEH CyFa | T HaTpuit
anbruHart) koHe 60 MUHYT apaacTeIpy

|

CaCl; cynarsr epitinaiciae (100 mi guc. cy+2 T
CaCly) anmmapatmen TamiisLIaTy

1

-Cy3y, XYYy, OelIMe TeMnepaTypachIH/ia KENTipy

1

blatanangarkeimrap 6ap
MHKpOKarcyJjanap ainy
CS/(ALG/(Ca+
BIHTAJIAHIATKBIIITAP)))

CaCl, cynarsi (100 vt nuc. cy+2 r CaCly)
epITIH/IICIHE TaMILIbLIATy
-MarHUTT] apaTacTHIPFBINITA APATACTHIPY

L

(ALG/(CatpiHTananaaTKelTap)) KarncyinachlH
Oenme Temmiepatypacsiaaa 30 MUHYT ycTay

|

-3 per auc. CyMeH Xyy, Cy3y.
-50 M1 XMTO3aH €pITIHJICIH KOCY.
- MarHuTTI1 apanactelprbimiTa 30 MUHYT
apanacTsIpy.
-Cy3y, XKyy, OejiMe TeMiepaTypachIHia
KEeNTipy

1 1

blaTanangarkeimrap 6ap
MHKpOKArcyJaiap ainy
CS/(ALG/(Ca+

BIHTAJIAHIATKBIIITAP)))

Cyper 10- blaTanannaTKpIITapAbl MUKPOKAIICYJISALUATIAY TEXHOIOTHSIIaphI




3.4 bluTananaaTKBIITAP, KAJLIUH KATHOHAAPBI, XMTO3aH KIHE HATPUIA
AJIbLIMHATHI APACBIHAAFbI MOJIEKYJIAJIBIK 63apa dPeKeTTeCy/li aHbIKTAY

bluTanangatkeimrap, Kajabldd XJOPHIl, XMTO3aH >KOHE HATPHUM ajJblHHATHI
apachIHJaFbl MOJICKYyJIaapallblK e3apa opekerTtecyl keHiHzeri akmapar FTIR
KoMeriMeH anblHIbl. JKEKelereH aMHMHACpP OHE OJIapJbIH KOocHajaapbl XJOPHII,
albI'MHAT HEMeCEe KaJblIMM XWUTO3aHMEH KOCBUIFAH CIIEKTpJIepl KOepCEeTIIreH
(11a,b,c,d-cyperrep).

10—

0,9 1

0,8 1

— Samplel + CaCl,

\
074 — Samplel ‘ H‘ “

—— Sample2 \ h “ | 07 —— Sample2 + CaCl,
— Sample3 ‘ | H ‘ —— Sample3 + CaCl,
0,6 CaCl
0,6
. | :
b
0,5 T T T T T T 0,5 T T T T T T
4000 3500 3000 2500 2000 1500 1000 4000 3500 3000 2500 2000 1500 1000 500
olem® olem™

1,01

0,94 0,94

081

0,81

—— Sample1+CS

—— Sample2+CS

—— Sample3+CS
CS

074 —— Sample1+ALG
—— Sample2+ALG
—— Sample3+ALG
064 ALG

0,74

0,6 1 d

0‘5 T T T N T T
4000 3000 2000 1000 4000 3000 2000 1000

wlem™ olem®

Cyper 11 - FTIR-criekTp: (a) yari 1(kapa ChI3BIK), YATi 2 (KbI3bLI CHI3BIK) JKOHE YIIT1
3 (koK cbI3bIK), (b)kanmbiuit xmopuai CaCl2 kocnackl, () ALG (kapa ChI3bIK)
kocmachl, (d) xutozan CS kocnackl. Kocsutran CaCl2, narpwuii ansrunar (ALG)
xoHe xuto3aH (CS) ciexTpiiepl Kachll CHI3BIKTAPMEH KOPCETUITeH

5-kectene amMuH(yMap KBIMIKBUIBIHBIH auMeTun d¢upi/ynriNel, z-a-amus-[3-
METOKCUKAPOOHUIAKPUI KBIMIKBUIBIHBIH KaJuid Ty3bl /ynriNe2 skone 1-Metuin-3-
MEeTUJ aMUHOManeuHUMuU )/ yariNe3 apHanFaH TepOemicTepaiH THKIPUOSTIK KHULTIT
JKOHE IKOJIAKTApJbIH TapaldybIHBIH CHMATTaMaJapbl MEH TYCIHIIpMECi, KHULIIT
KEJITIPUIIL.
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Kecte 5 - AmuH-Qymap KbIIKBUIBIHBIH guMmeTun ddupi/ynriNel, 2-amun-3-
METOKCUKApOOHHUJI aKpHJI KbIIIIKbUIBIHBIH KaJdui TY3bIHBIH Z-u3omepi/ynriNe2xone 1-
Metun-3-metun amuHoMalienHuMu 1/ yariNe3 apHainfaH TepOenicTepIiH TOXIpUOeik
YKULITIT )KOHE YKOJIAKTaAP/IbIH TapaTyhbl

Kuimiri/cm-1 ‘ Tycingipme
AMuHpYMap KbIITKBUIBIHBIH AUMETHT 3upi / ynriNel
3600-3300 N-Hco3butysl (OipiHIIUTK aMHHIEP)
3471 accumeTpusiibl N—H co3butysI
3346 cummMeTpusiibl N—H co3burysl
1700 C=0 co3blnybl
1670 »xone 1616 N—H Oyriny (0ipiHnriyiik aMuHIep)
1438 C=C
1281 C-N co3burysl
1250 sxone 1190 C-N co3binysl (audaTThl aMUHEP)
910-665 N-H rteric emec (OipiHmiaik aMuHIEp)
Z-0-aMUH-B-METOKCUKapOOHMIAKPUIT KbIIIKBUIBIHBIH KaJIUH TY3bI /yriNe2
3600-3300 N-H Gipiaminik amunzgep (exi Tede TypiHae maiiga
0oJ1a ibI)
3473 accumetpusiibl N—H cosputysl
3347 cummeTpusiiibl N—H cosputysl
1700 C=0 co3burysl
1629 >xone 1580 N—H 6yriny (6ipinmrinik amunzep)
1530 C=C co3butyHI
1408 C-C co3blnybl
1240 >xonel193 C-N co3binysl (amudarTbl aMUHEP)
910-665 N—H rteric emec(0ipiHIIiIiK aMHHIED)
1-meTrn-3-MeTrnaMuHOMaTenHUMU T/ yoari Ne3
3288 N-H co3butysl (eKiHIIUIIK aMUHIED)
1700 C=0 co3bu1ybI
1650 N-H 6yriny (exiHmizik amuHaEp)
1438 C=C
1240 xone 1150 C-N (yuriHumiiik aMuHzep)
1190 sxone 1130 N-H 6yriny, C—-Nco3butys! (eKiHIITIK aMUHIEP)
1143 C-N co3butysl
763 N—H Teric emec (ekiHIIUTIK aMUHIED)

AMUH(pYMap KBIIKBUIBIHBIH JuMeThu1 dhupi/yiariNel sxoHe Z-o-amMuH-B-
METOKCUKApOOHUTIAKPUI  KBIMIKBUIBIHBIH, ~— Kaaui  Ty3bl /ynriNe2  cmekTprepi
anu(aTUKaIblK aMHUHJEpPre apHaJfaH CHEKTPJIK CUNaTThl >koHe 1-Metui-3-
METUJIaMUHOMATEUHUMUA/YATT Ne3 CHEeKTpiH eKIHIIl oHE YIIIHIII aMUHJIEp YILUIH
kepceTTi. l-mi koHe 2-mmn yariHiH cnektpiaepi N-H cosbutysin 3300-3600 cm-1
JIMara3oHbIHIa aCCUMMEPTPHUSIFA COMKEC KEJIETIH €Ki ’KOJIaKIeH (6Te KOFaphl KULIIK)
koHe N-H Oacrtankpl aMuUHAEPAIH CHUMMETPUSUIBIK CO3BUTYBI KepceTuiai. by
XKoJakrap onci3, Z- xoHe O-H-ThIH oChbl aymakTarbl CHHPTTIK  CO3BLIYBIMEH
CaJIBICTRIpFaHAa Tike O0nabl. AMUHGYMaAp KBIIKBUIBIHBIH AUMETHT 3¢upi/ynriNel
IIBIHBIHBIH  OapJIBIK CHIAThl 2-aMHUH-3-METOKCHUKApOOHUI aKPHJI KBIIIKbUIBIHBIH
KaJIUW TY3BIHBIH Z-u30Mepi /ynriNe2 MeH caiabICThIpFaH/Ia KapKbIHIBUIBIFBI TOMEH. 1-
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METHII-3-MeTUIAMUHOMANEUHUMU/ YTt Ne3 mibiHbl Tike ekiHmi amuare 3332 cm-1
colikec, oJ1 yuriHI pertik amuHre ToH 1240-1150 cm.

Kanpumii  xsopuai, HaTpuil ajabrHMHATBl JKOHE XWTO3aHHBIH IKEKeJereH
CHEKTPJIIK Tajayjaphl >KeHIHJEe OYphIH alThUIFaH. Kanbluii XJIOpUAIHE TOH CIIEKTP
mbIHEL 3494, 3396,3214,1646,663 cMm-1. JKuinik amamazonsl 3214-3494 em™ xome
JKOJAKTBIH OpTallla KAPKBIHABUIEIFI 1646cM™  THAPOKCHIMIK TONTHIH MaifbICKaH
dbopmacel  kepcetial. Oprama KapKbIHABUIBIK IIBIHEI 663 cM-1 on  Ca-O
OaiiTaHBICHIHBIH CO3BLTYBI KOPCETLIII.

Hatpuii anbrunatel >xoHe xuto3aHHBIH FTIR cnektpnepiniy Tannaynaps
onebueTTepAeri MamiMeTTepre colikec kenml. HaTpuil anbruHaTBIHBIH CIEKTPIIK
aybITKYbI KYIITI KOHE KEH O0JaKThl, )KyThUTybl 3000-3600 cM-1  nuanazonsinga (O-
H T0068b1), co3puty aybITKysl 2920 cM-1 ne (C-H amudartukanbsik To0b1) 1595 xoHe
1405 cm-1 xonarbiHIa (CUMMETPUSUIBIK >KOHE ACCUMETPHUSIIBIK KapOOKCUIATTHIK(-
COO-) TONTHIH CO3BUTY IIBIHBI AJICi3, KEHIHEH CO3BUIBINT aybITKybl 1295 cMm-1
(CKeNmeTTik ~ aybITKy) KkoHe skomakrap 1081 mem 1026 cm™-re feifin
(aaTHCHMMETPUSIBIK co3bLTy (C-O-C).

XWTO3aH CHEKTP1 KYIITI KOHE KEeH KYTBUTY yKoJarbl kepcetini, oi 3330 cm-1
mamachiHzaa (co3putyasiH aybiTkysl OH xome NH)2925 cv™ xone 2875¢M-1 co3biny
ayTKybIHJa (aCCUMMETPHSUIBIK JKOHE CHUMMETpUsuibIK kyienep C-H), xkyTbuty
skomarsl 1648 cm™ e (ammy 1 xomarsr), Maiibichin aybrtkybt 1582 em™ (N-Hcosbutyst
uunin N-amuHHeH xoHe I[[-amunren), 1425 cMm-1 xonarel (CH2-HiH alikacysl), 1373
cM-1-neri oprama mbiHBL (CH3-TiH cUMMETpUSIIBIK Aedopmanusiachl) Oy Ke3ne
1190-920 cm-1 aymarbiHgarbl aybITKybl C-N-HIH BaJ€HTTLIIK >KOHE KOMIPCYJIIBIK
JIOHT€JICKTIH aYBITKYbIH XKa0abl.

Kanpumii  xymopumi  xoHe amuuHzaep KocnackiHblH FTIR  cnekTpiepi
JKOJIAKTAp/IbIH  JKaFTalbIHIAAFbl AWBIPMAIIBIIBIKTEI KOHE JKOJIAKTBIH IKEKEJIETCH
KOMITOHEHTTEPMEH CAJIBICThIPFaHAaFbl KAPKBIHBUIBIFBI, CYTEKTIK OaillaHbICTap JKOHE
KaJIbLIUH, aMWUH TONTApBIHBIH apachIHIAFbl JJIEKTPOCTATUKAIIBIK OaislaHbICTap IbIH
KYIICIOIHEH JIeT KOPCETUIIL.

AMUH(pYMap KbIIKBUIBIHBIH quMeTua d¢upi /ynriNel Gap cmexktp 2-amMuH-3-
METOKCUKApOOHWI aKpHJI KBIIIKBUIBIHBIH Kadul TY3bIHBIH Z-u3oMepi /ynriNe2-men
CaJIBICTRIPFaHA KOFaphl KapKbIHABLUIBIKKaKE, oJ1 N-H co3puty aymarbinga sxone N-H
Oypeutbic aymarbiHaa Oosabl. 3600-men 3200 cm-1 TOJIKBIHJIBIK CaHIap/bIH
JIMANa30HbIHAAFBl JKOJAKTap aMUH-(pyMap KbIIIKbUIBIHBIH AUMETHST 3¢hupil/ynariNel
KOHE 2-aMWH-3-METOKCHUKApOOHWJ aKpWJ KBIMIKBIIBIHBIH KaJdui TY3BIHBIH Z-
n3omepi/yiriNe2 kKocmachiHa apHajFaH. bacTtankbl aMUHIApFa COMKEC >KOJaKTapIbIH
JKaraabpl, (popMacel )KoOHE KapKBIHABLUIBIFEI ©3Tep/Ii, dKOJAKTap TOJIKbIHIAP CAHBIHBIH
TOMEHI1T MOHIe Kapail *KbUDKBIHIBI (CaHap), KeJecl jKoJlakTapaa e3repii (caHaap).
KarmaiinplH KoHE KApKBIHABUIBIKTBIH ©3TepPYiH KaJbI[Mi HWOHIAPBIMEH aMHH
TOOBIHBIH apachlHIAFbl OaWIaHBICTHIH YileciMal OOMybIMEH TYCIHIIPUIAI, OJaH,
Ca(NH3)nCI2 typinaeri KOMILIEKC jKacalibl.

ALG xoHe BIHTANAaHJATKBIINITAp KOCHadapblHbIH crekTpiepi 11 c- cyperre
KepceTuireH, Oactankpl amMuHAEpaiH N-H CHUMMETpUSIBIK KOHE aCHMMETPHSIIBIK
JTMATI030HIaFbl BAJIGHTTIK ayBITKYJAPBIHBIH KyIIeWTreHairi kepcetuial (Amundymap
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KBIIIKBUIBIHBIH AUMETUN 3¢upi/yariNel sxone 2-aMUH-3-METOKCHKapOOHMI aKpHUII
KBIIIKBIIBIHBIH KaJIui TY3bIHBIH Z-u3oMepi/yariNe2) sxkone N-H -teig 3288 cwm.
Exinmn amMuHHEH cO3bUTYBl KepceTual (1-MeTui-3-MeTHIaMUHOMAJICUHUMU, /YTl
Ne3). Byn esrepictepii cyTekTik OaljaHbIcTap KylleloMeH TyciHaipuial. backa
KaJIFaH >KOJIaKTap aMHH TOITAPBIHBIH 0ap EKEHIITIHIH oHE OJIapAblH OpeKeTTepi
JKOJIAK KapKBIHABUIBIFBI TOMEHACTUINl. KapKbIHABUIBIKTBIH KOFAphUIAybl >KOHE
YKOJIAKTApJIbIH KBUDKYBI, OJap KapOOKCHIIb TONTAPBIHBIH ACCUMMETPUSUIBIK >KOHE
CUMMETPHSUIIBIK YKaFalibIHa Colikec OO0TybIHA OallIaHbICTHI aHBIKTAJIFaHal, OH/a OJ1

(COO) GapabIk yarizeri 6ailKkanaTbH KOFapFbl TOJKBIHIBIK CaHAAP OJAapAbIH
N-H TomTapbimMen OaitaHbIChl KepceTinmi. JKomakTapablH KapKbIHABUIBIFBI KOHE
xarnanbiagarel e3repicrep C=C xone C-N cosputyblHOa, coHbIMEH Katap, N-H
aybITKYyJIapbIHa OallKa IbI.

blaTanangaTKeTapABIH XUTO3aHMEH KochliraH croektpige (11 d-cyper).
XUTO3aH YKOJIAKTAPIbIH apajacyblH KOPCETNEH I, IIBIHIAPABIH KaPKbIHIBUIBIFBl AMUH
TONTAPBIHBIH JUMETUI JS(UpIEPIH aMUHIIK (yMapibIK KBIIIKBUIIAPHl KOHE
xuTo3aHHbIH — OH TONTaphIHBIH apachlHAAFbl pEaKlus OCEpiHEH KYMICHIl, O
TONTAPJIbIH JAUMONABIK KE3CHACPIHIH HOTHKECIHAE >KOHE KaHBIKKAH aMHHIEPIIH
Ty3utyiHeH Oomapl. LlIbIHIap KapKBIHABUIBIFBIHBIH ©CYyl aMUH-(PyMap KbIIIKbIIBIHBIH
auMetmin Agupl/yariNel crnekTpinae OaKanapl, odgaH coJl TeMmeHaeyl 2-AMuH-3-
METOKCUKApOOHWJI aKpHJI KbIIIKBUIBIHBIH Kadul TY3bIHBIH Z-u3oMepi /ynriNe2 sxonHe
1-meTun-3-meTunaMuHOMaTenHUMHA/ YTl Ne3 KepiH/Ii.

FTIR Ttangaybl amMuHAEpIIH KalbLUWUWA XJIOPUAIMEH, HATPUH allbIrMHATHIMEH
HEMEeCe XMTO3aHMEH apachIHAAFbl KYpJAell dcepiaepiiH OO0MybIH 3IEKTPOCTATUKAIBIK
OPEKETTEP/ICH YKOHE KYIITI CYTeKTIK OailmaHbIcTap/iaH 00JIaThIH IBIFBI KOPCETLIIII.

3.4.1 Mukpoxkarncynaiap KypaMblHIAFbl  KypayIlibliap apachIHIAFbI
MOJIEKYJIAJIBIK ©3apa dPEKeTTeCy Al TallIay

blHTamanaaTKeIIITaApCHI3 KOHE BIHTATAHAATKBIIITApMEH Oipre malbIHIaIFaH
MUKpOKAaICyJIaJIapAslH cHekTpiept 12-cyperte kepceTuini. bapibik crexTpiep
(CS/(ALG)/Ca-pIHTananaTKbIIITAp) (CS/(ALG)/(Ca))) CHEKTpJIEpIMEH
calbICTRIpFaHaa ToMeH KapKelHAbLIbIFel KepceTinml.(CS/(ALG)/(Ca)))-re colikec
JKOJaKTap  MHUKPOKAICYJIaHbIH  aMHH  JKaObUIFaH  JKOJAaKTapbl  OEKITLIIII.
MukpoxkarnicynanslH Oapnbik  crektpiepiggae  3000-3600 cM  auarna3oHbBIHIAFBI
KYTBUTYJIBIH KYIITI JKOHE JKajmnak >KOJarblHIAFbl HAKTHl IIIaMaJiaFbl  ©3TepicTep
oaiikanael. (O-H, N-H) xone kapOokcwinik tontapasiH (COO) acCUMMETPUSIIBIK
JKOHE CHMMETPHSUIBIK IIBIHIAPBIHBIH BaJCHTTIK aybITKynapbl Oakkamabl. YKojgakrap
KApKBIHBUIBIFBIHBIH TOMEH/ICYl MOJIEKyJda apayiblK CYTeKTIK OallaHbICTap IbIH
TOMEHJCYl KOpCeTUIl, Oy Xarnaid, MHKpOKAlCyJalaHFaH aMHUHAEpJEri a3oT
aToMbIHBIH OonybiMeH OaimanbicThl. (CS/(ALG)/(CatynriNel))) cnekTpi NHKTIH
mamameH 1750 cm-ge C=O-HBIH CO3BUTYBI 0OC KBIIIKBUIBIHBIH, aJbI'MHAT
KBIIITIKBUTBIHBIH,  CO3BUTYBIHA OalJIaHBICTBI,ON  PEAKIUSIIBIK  BIABICTAFbl  HATPUN
aNbIMHATHIHBIH THAPOIU3IHIH HOTWXKECIHAE TY3uI1ai. by skarmaiina Gapiblk kKapOoH
KBITITKbUTIAPABIH aMUHMEH KOCBLIBIN KapOOKcHMaT Ty30eyi KepceTiai, Kenoipeymepi
00C KBIIIKBIT TYPIHIAE KaJIIbLOJIAPJbIH aMUH TOOBIHA JIETE€H ocepl TOMEH.
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(CS/(ALG)|(CatynriNe2))) cnektpinme 1327cm sxoHe 1217 cM jxaHa »KOJaKTapbl
Ty3uiai, onap C-N co3bulybIHa colikec kel (ammdaTukanblk aMuaaep). bynan 6acka
(CS/(ALG)|(CatynriNe3))) cmektpinie »xaHa >xoyiakrap maiga Oosiael. 1800-men
1600cMm-Te aelinri nuama3zoHaa, MbIHE 1783 cM koHE Oip >KalllMaK IIbIH €Kl IIBIHBI
0ap 1730 >xone 1698 cm. by xomnakrap xone mbiHaap C=0O-HBIH CO3bUTYBIH KOHE
exinm amuHHIH N-H >xonarel kepcetinal. CoHbIMEH KaTap,a3/iaraH IIBIHHBIH 1253
cM Ty3unyl CN-HiH YIIIHII aMUHHIH CO3bUTYBI KOPCETUIII.

FTIR-miH OapiblK CHEKTpJEpiHAEC XWTO3aH >KOHE aJbIMHAT IIIBIHIAPBIHBIH
GYHKIIMOHAABIK TOMTApPhl AJEKTPOCTATUKANBIK OCEPIEPACH apajachlll KETKEH.
MuKkpoKarcynaHblH CalbIHFaH JKoHE keHUrAeTured nukrepi 1420 cm (C=0 co3buty
JKOJIaFbl) >koHe mamameH 1610 cm kapOokcwiab TOOBI. buomonmmeprnepmid XoHE
CHUHTE3/ICNTEeH OalllaHbICTapAbIH MOJIEKYJIapaiblK OlpJieCKeH acepiepl >KeHIHAeT1
aKmapaTTa MbIHAJap KOPCETUIMl, OapiblK KOMITIOHEHTTEPIH (YHKIIMOHAIIBIK
TonTapbl O1p-OipiMeH OaliaHbICa lbl, OFAH HETI31H/IE DJIEKTPOCTATUKAJIBIK OaillaHbICy
acepiiepl )KOHE CYTEKTIK OaillaHbICTap/IaH KYpasFaH.

1,0
0,9 1 n
l_ W
08 CSI(ALGICa)
7 — CS/(ALG/(Ca+Samplel))
— CSI(ALG/(Ca+Sample2))
— CS/(ALG/(Ca+Sample3))
0,7 -
| ! | ! | ! | ! | ! |

4000 3500 3000 2500 2000 1500 1000

olcm™

Cyper 12 - FTIR cunarramacsl-KypFaKk MUKpOKaIICyJianap KypaMmIapbIHbIH CIEKTPI:
CS/(ALG/Ca) (3xachli ChI3BIK),
(CS/(ALG/(Cat YuriNel)) (kapa CBI3BIK),
(CS/(ALG/(Cat+YnariNe2)) (KbI3bLI CBI3BIK),
(CS/(ALG/(CatYnriNe3)) (kek ChI3BIK);
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3.5 MukpokancyaaaapabiH MOP(OJIOTHAIBIK CHIIATTAMAJIAPbI

blnranapl koHe Kyprak MHKpoKamcysaigap Mop(dOIOTHSCHIH, MeJepi MeH
MIIIHIH Tajaaay JdabIHaayJaH KediH OipJIeH ONTHKAJIbIK MHUKPOCKOIT JKOHE TYPAKTHI
Maccara KeNTipreH KeWiH CKaHepJICHTIH 3JIEKTPOHABl MuKpockomnmneH (COM)
Kypriziiai (6enMe TemmepaTypachlHIa ayaja IaMamMeH TepT anTa). bapibik
BUTFAJIZIbI MUKpOKaIcynaiap cdepaibik, Oipak TypaKThl Maccara KENTIpreHHEH KeWiH
oJlap/bIH chepachl KOFaJIbI.

blnranast MUKPOKAICyIaapbl Tajmay BIHTAJIAHIATKBITIITAPTBI
MUKPOKATICYJISAIUSATIAY OJIAPJBIH MOJIIepIHe HAKTHl IMaMajaa ocepl KOpCeTuldi,
omapapiH ~ Oapiaerel mamMamen 2 HM - (CS/(ALG/Ca)=2053+114  mxwm;
CS/(ALG/(CatpmiaTananaarkeim/ynriNel)=2120,64+173,30 wmxMm; CS/(ALG/Ca+
pIHTaIaHIaTKeI /yiriNe2))=1706,07+175,51 mxm; CS/(ALG/Ca + pIHTamaH aTKBIIT
fynri  Ne3))=2104,60+188,23 wmrm). CS/(ALG/Ca) bpiHTamaHAATKBII — KOCY
MUKpOKAICylalapblH KOJIEMIH apTThIpMa/IbI.

JlaiiplHanFaH KOMIO3UIMSJIAPABIH ~TYCl aJIbIHFaH BIHTAJIAHJATKBII — aK
(piHTamaHgatkpin - yiariNel),  kek  (bIHTamMaHAATKBINI — yiriNe2) JkoHE  capbl
(prHTAaHAATKBII YITINe3).

blnranasl Mukpokancynaizap/blH O€Ti Teric, THIFbI3, JeHrenek. Teric Oer
XUTO3aHHBIH HATPUM aJITrMHATHI Ti30€KTepiMeH OailmaHbicybl OOJbl. TypakThl
Maccara KeMNTipy Ke3iHJe MHUKpoKarcynaiap cdepaliblk IilliHI MEH KeJEMIHIH
OIPKENKUTITTH KOFaITThI.

MukpoxkancynanapAslH  OapiblK KYPFaK KOCBUIBICTAPBIHBIH O€TlI  Teric
OoJIMaiiIbl, OYIBIpIIap TY3U11 KoHE OeTi eTe epecken 0oyabl. MyHBI eruapaTanus
KE31H/I€ TOJMMEPII1 TOP/IbIH 11IiHapa Oy3bUTYbIMEH TYCIHIIPLIIL.

Bapinbik naifbiHanFan MUKpoOKarcyiaiapbiH Kypambiaaa 98% cy 6ap. Cy meH
BUTFAJIJIBIH JKOFAITybIHA OapJIbIK AalbIHIAIFaH MUKPOKAIICYJIaapablH MOJIIepi eKi
ece aszasanpl, OyJ OWOMOJIUMEpPINIEPAIH penakcanus-neopmaius MpolecTepiMeH
OailJIaHBICTHI.

Kyprak mukpokancynamap emmemuepi: (CS/(ALG/Ca)=810,15+£94,23 wmxkwm,
CS/(ALG/CatbiaTananmatkeimn  yiariNel))=806,14+123,42 mxm, (CS/(ALG /Ca +
pIHTaTaHaaTKbI yiari Ne2)) = 744,83+120,51 mxwMm, (CS/(ALG/Ca+ sIHTaIaHIaTKBIII
yiriNe3)) = 796,68+88,23 mkm).

blnranapl  MHKpoOKamncyilajgapMeH  CaJbICThIpFaHAa  OJapAblH  TycCl
e3reprepmeiimi. 13-cypeTTe ONTHKAIBIK MHKPOCKONTHIH KOMETIMEH aJIbIHFaH
BUTFAJIJIBI )KOHE KYPFaK MUKPOKAIICYIaJIapAblH MUKPOCYPETTEPl KOPCETIITEH.
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blnrannpl MuUKpokancysanap Kyprak mukpokancynanap

(CS/(ALG/Ca) pIHTanaHIaTKBIIICHI3 (CS/(ALG/Ca) piHTanmaHaaTKBIIICkHI3

550 51

500 pm

500 ym

(CS/(ALG/(Ca+Yri Ne3)) (CS/(ALG/(Ca+ YriNe3))

Cypert 13 - blaTananaaTKelTap >KyKTeJIreH bIIFAIIBI (COJI XKAKTA) XKoHE KYpFaK (OH
KaKTa) MUKPOKAICyJaHbl ONTHKAIBIK MUKPOCKOIIIIEH MUKPOCYPETTEPI.
Mukpoxkancymianap Kajabluid XJopuaiHiH Oactankel kKoHneHTparusacel C(CaCl2) /
Moutb M3 = 1 (kypambiaaa 0,5% epituiren yariNel, yariNe2, ynriNe3 6ap. barannap
OenriieHrexH
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COM kemeriMeH KenTIpUIreH MUKpOKAICyJalapAblH MHUKpocypeTTtepi 12-
cyperre kepceriireH. COM kemeriMeH OaliKaiaraH KYpFak MHUKpOKaIlCyjaaapIbIH
MOJIIepl ONTUKAJBIK MHUKPOCKONTHIH KOMETIMEH allblHFaH KeJeci MOHIEp
AHBIKTAJIIBI.

& \ ity
SEI  50kV x50 1UU4HT WD 10.0

SEl 50K XS0  100um WD 10
(CS/(ALG+Ca) (6) (CS/(ALG/Ca+pinTanangarkpir Y iriNe3))

Cypert 14 - SEM kyprax MUKpOKaIcyiIaIapblH MUKPOCYPETTEpl (KOPCETUITEH).
MukpoxkarncyJanap Kaablui XJopuaiHiH O0acTankel KoHieHTpaiuscel (CaCl2) / mob
M3 =1 (kypambiana 0,5% epitinren yiriNe3 6ap) kesinjae navbiaaanasl. baranmap
KOPCETUITeH

KenTipyaeH keiiH bUFai MUKpPOKAICyIalapablH cPepablK MillliHI JKOFabII,
XUTO3aH KabaThlH OUIMIPETIH >KOJIAKThI koHe TammbIKTel Oertepai CS/(ALG/Ca)
oerinne xepyre Oomambl (12 a-cyper). MukpocdepanapMeH calbICThIpFaHIa
MUKpOKarncyjiajiap O€TIHIH KeyeKTUIr TeMeHaenal. blHTanmannaTkeimrapMen
CS/(ALG/Ca) skykTey OKEprigiKTI  arperaTrTajfaH  bIHTAJIAHIATKBIIITAP IbIH
(TyWHEKTepiH) MTY31IyiHe acep eTTi (arperauus Kok skeGenepmen OenrijeHreH, (12
0-cypeT). DHepreTUKabIK AUCTIEPCUSIIBIK peHTren ik Tanaay (EDP) ocel kinkenTait
TYHHEKTEepAErlT XUMHUMJIBIK KypaMbl MUKpOKAIICyJlaFa €HTI3UINeH aMUHIEpAiH
XUMUSIIBIK KYpaMbl KepceTinai. bIHTamanaaTKeIITap MEKpOKaNCyatapIbH OCTiHAC
opHanackaH. MuKpokarncynanapabplH 0eTi Tellb MEMOPAHACHIHBIH OCTiHE TaJIIBIKTHI
KETIHIH Tapaidybl KepceTurnl. Mukpokarncynanap OeTiHIH KeiHOip 0eiKTepi KenTipy
HOTHIKECIH/IE TTOJIMMED TOPBIHBIH iIIHApa KONbLTybIHAa KopceTinai [137, 139].
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3.6 Mukpoxancyasiuusjay THIMAUIIr, KYKTey CbIABIMABLIBIFBI KJHE
iciny mapexeci

a) MuKpOKancysusaiay THIMIUIIT jKOHE )KYKTEY ChIABIMIbLIBIFbI

AJBrUHATTBl MUKpPOKAINCyJaJarbl aMUHHIH OeJliHyl MEH KypaMmbl TypaJibl
MOJIIMETTEp aly YIIIH JKYKTEY THIMJIUIINT MEH JKYKTEY ChIMBIMJIBUIBIFBI aHBIKTAJI/IbI.
AJIBrMHATTBl MHKPOKAICYJagarbl OCJICEH/I areHTTEPJIH CaHbl €KEYIHIH Typl MeH
KOHIIEHTpaIUsChIHA, OHOIMOJIMMEpIIepre, Tellb TY3€TIH KaTUOHFa XKoHEe OerceHi
areHTTepre, NaWbIHIAy OJICIHE OailllaHBICTBI. 6-KecTele KEeNTIPUIreH HOTIKEIep
yirinep  apaceiHmarel EE  xone EC  apachiHmarkl  HaKTBhl  IIIaMaJIaFbl
alpIpMaIbUIbIKTap KopceTunmi. EE  alipipMamibLIbIFel  BIHTATAHAATKBIIITAPIBIH
KaIblIMA  XJIOPUAI, HATpUW  aJbIMHATBIMEH  OpPEKETTEeCylHe  KaThICAThIH
AJIEKTPOCTATUKAIIBIK OPEKETTECyJIep MEH CyTeri OalIaHBICTAPBIHBIH JOPEKECIH
KopceTTi. MornekynanplK ocepiecylaeH ©Oacka, MHUKPOKAICyJIAnusuiay Kaoineri
aMUHHIH KYpbUIbIMbIHA OainmaHbicTel. EC-HBIH eH kimi  MoHi  1-meTwir-3-
MeTWJIaMHHOMaAeHHUMHK /yari Ne3 yImiH aHbIKTaIABI, OJ1 OacTallKbl YKOHE YIIIHII
aMuH TOOBI 0ap UMKIIIK KOCBUIBIC >koHE amudarThl OacTanmkbl aMHUHHEH
KYPBUIBIMBIH/IA €PEKIICIICHETIH €Kl KeTO-()YyHKIIMOHAIBI TOIL.

Kecte 6 - CS/(ALG/(CatwinTananmarkpimrap / yiariNe3)) MHKpOKAICYJIaChbIHBIH
MUKPOKANCYJSAIUsAIAy  THIMAUII (EE), MUKPOKAICYJISIIUSIIAY  JKYKTEY
celibIMABLIBIFEL (EC) xoHe 1ciHy nopexect (Sw)

blurananparksimrap EE/% EC/mrr-1 Sw
1-meTun-3- 75,73+1,14% 0,24+0,00 1,05+0,18
METHUIIaAMHUHOMAJICHHUMU/YIIT
Ne3

b) Iciny mopexeci

Iunpodunpai anbruHATTBI MHUKpPOKANCyJanap cyAa TapajfaH Ke3le oJiap
iciHal. Bynm mporecc epiTiHIIHIH MUKpOKAarcyjia OeTiHe €HYIHEH XOHE MOJHMED
KEpHEYJICPIHIH pellaKCalMsIChIHAH OacTabl (IIBIHBI TOPI3/1 KYPBUIBIMHBIH PE3EHKE
KYWTe aybICybl). AJIBTUHATTHIH ICIHYIH aHBIKTAWTBIH HETI3T1 (pakTopiapabiH Oipi-
KaJIbLIU WMOHJAPBIHBIH KOHIIGHTPAIMACHI, OJ1 TeIbJIH Maiiga 00Jly KWHETHKAChIHA
JKOHE aJIbIHFaH TeNbJIH CUIaTTaMalapblHa KeIl ocep eTTi. ['enp Ty3uly Ke3iHze
KaJIbLIUA KaTUOHIAPHI 1-TyIypOH KBIILIKBLIBI TONTAPBIHBIH OJIOrBIMEH OIpITim, apTypJl
nojauMep Ti30eKTepl apachblHIa HWOHABIK KeyjaeHeH Oaimanbic Ty3unmi. CynbiH
TBIFBI3JIBIFBI JKOFAPhl THIFBI3 KEJIre €Hyl KUbIH, ICIHY TIrICTEpMEH LIEKTENEe Il KoHe
Sw Tiric qopexeciHiy eJIeMi peTiHIe KOJIaHbUIIbI.

Mukpoxkarcynaiap XuTo3aH / alrMHATThIH KypFaK GopMaiaFbl €peKilie KacueTl
CY CYMBIKTHIFBIMEH OaillIaHbICKAHHAH KEWIH THApPATTaHy, CYMBIKTBHIKTBI CIHIPY >KOHE
ICIHy TIPOIIECTEPIHEH OTYy KaOlleTi, HEeTi31HeH XWUTO3aH TUIPO(IbII TONTAPHIHBIH
pUTFaNIJaHybIMEeH OainanbicThl. CyHbIK opTa cy OosiFaHzaa, oj MUKpOKarcyiajapra
eHim, OeTIHJErl TECIKTEp TOJTHIPBUIABI, dPO3UACHI3 / KOWBUIMAN iCiHY OalKasIbl.
XuTo3aH/aNnbruHaT MHUKpOKArcyiajapbl Cy MOJIEKyJdaJapbIMEH OJIapAblH —Te3
TabpuTysl —COO— 3x0He —NH3+ monmmMepiep Tonrapsl apKbUIbl OpeKeTTeCTl. bapibik
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MUKpOKaIncyjiaiapaa iCiHyIiH CalbICThIpMaNbl TYPAE KOFapbl A9pexkeci KepceTuial,
OHBbl MHKpOKAICyJjagapAblH OETIHJIErl XWUTO3aH-aJIbTMHAT KEIIeHIHIH THUAPOdIbIL
TaOWFaTbIMEH TYCIHAIPJI. AMUHIAEPAIH KOCBUIYBl YII OJIIeMJl JKelije Oipre
YCTaJaThIH aJbI'MHAT JKINTEPiHIH CaHbl, MUKPOKAIICYJIaJapAblH KYPBUIBIMBI OOJIATHIH
OHBIH OepiKTIri e3reptinai. blHTamaHIaTKBIIIIEH TOJTHIPBIIFAH MUKPOKAICYJIaHbIH
OCTIHJIE CYMEH OpPEKETTECETIH aMHH TONTAPBIHBIH €H KoM MeJIiepi 6ap, Oy iICiHYIIH
€H OKorapel gopexeci kentipuimi. EO-weH eH  kimi MmoHl  1-meTwi-3-
metmnamuaomanenHumua  (II)/yari Ne3 ymriH aHbIKTanael, o OacTamkbl KOHE
YIIIHII aMHH TOOBI K9HE €Ki KeTO-(YHKIIMOHAIAbI TOOBI 0ap HUKIIIK KOCBUIBIC, O
KYPBUTBIMBI OOWBIHINA anudaTThl OacTankbl aMUHHEH epekmeneHai [137].

3.7 MuKkKpokancyJajap KYpPaMbIHAH bIHTAJAHAATKBIIITAPABLIH 06JIiHY
MexXaHu3M/Iepi MeH KMHEeTHKA

blaTananmatkpimTapMer >KYKTEIT€H OHOMOIUMEPIT MHUKPOKAICyJaaapablH
KYpaMblH JKaHa T[OTEHUMANAbl THIHAWUTKBIII  PETIHIE KOJJaHy KONTereH
cunaTTaMaiblK TapameTpiiepal OHTAMIaHIBIPYAbl KaMTUIbI (IabIHIAy TpOILEec,
MUKpPOKAICyJIaJIapAblH XUMMSUIBIK KYpPaMbl, T€OMETPHUS >KOHE MOJIIepl, UIbIFapy
KE31HJIeT1 Karnanmap >koHe T.0.), oJap/blH 1UIiHAe OMOMOIUMEP/IH, Telb KYpayIlbl
KaTHOHHBIH JKOHE O€JICEHJI areHTTEpiH MaHBI3bl TypJiepi MEH KOHIICHTPAIUSCHI.
Korapbina aranran OapiblK —MapaMeTpiiep KOHE OJaplblH KOMOMHAITUSICHI
BIHTAJIAHJATKBIITHIH MUKPOKATCYJIanap/aH MIbIFapbLUTybIHA MaHBI3bI 9CEP CTTi.

Mukpokanicynanap - Oyn  pesepByapiaH OocaTyabsl Oackapa ajaThiH
KaOBIpFAMEH KOpIIaJfaH MHKPOCKOMUSIIBIK Meepaeri pesepyapuap. Omnap cynaa
epireH Ke3Je oJiapFa €Hil, MOJMMEp Ti30eKTepl apachlHIarbl T€P1 TECITIH TOATHIPAIbI,
OyJ1 1CIHYAl TyIbIpajbl. YaKbIT ©T€ Kejle aMUHAECPIH MUKpOKarcyjaanapaaH OeliHy
npoduibaepi 13-cyperre kepcetinreH. bapneik 6ocaTy mpoduibaepiHie aMUHHIH
T€3 IIBIFAPBUTYBI KOPCETUII, COMaH KEWiH KyaT 3aHbl TEHJACYIHEe OarbIHATHIH Oasy
6ocateuinel. [lIbpiFapy MexaHU3MiHIH KUHETUKACHI MEH TYPIH TYCIHAIPY KOHE TYCIHY
yirin Kopcwmetiep-Ilenmac moneni konganbuiabl. OCkl MOJIETBIE COMiKeC OacKapyIbIH
OPTYPJIi MEXaHU3MJIEPIH KaparaibiM dYMIUPHUKAJIBIK TeHICYMEH Olaipyre 00a bl

f = ktn, (2)

MyHIarbl Kk — KYpBUIBIMABIK JKOHE TE€OMETPUSIIBIK aCHeKTUIepi ecKepe
OTBIPBII, Oenrial Oip Kyhe YIIH KMHETUKAJIBIK TYPAaKThl CHMATTaMma, N — LIbIFapy
MeXaHMU3MIH OlipeTiH 0ocaTy KepCeTKilll, all t-IIbIFapy yaKbIThI.

Kopcmetiep-TlenmacTbiH SMIUpUKaIIBIK MOJETIHE COiikeCc N MIBIFapbLUTHIMBIHBIH
KOPCETKIII YII TYpJil MeXaHW3MMeH cunartanybl MyMKiH (Dux muddysuscer, (n)
anomanbnbl (Ouk emec auddysus) vemece Il tunti Tpancdep). N<0,43 monzaepi
IIBIFAPBUIBIMHBIH ~ KJIacCUKANBIK  Duk  nuddys3usickiMeH  OacKapbUIaThIHIBIFBIH
kepceteni, n>0,85 moauMepaiH iICiHyl MEH MOJIMMEP MAaTPUIIACHIHBIH PeaKCaIUsIChIH
Koca, Il Tunti Gepinicnen 6ackapsinabl, an 0,43 xone 0,85 apaceiugarsl N Monmepi 11
TUnTi Juddy3us MeH TacbIMagay/IblH €Kl MEXaHU3MIHIH TIPKECIMIMEH aHbIKTaJIFaH
aHOMAJIIbl TACKIMAJIJIAY KUHETUKACHI KOPCETLIIII.
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—— CS/(ALG/Ca+ynriNe3

Cypert 15 - Mukpoxkarncynaiap/iaH yaKbIT OTKEH/IE
CS/(ALG/(CatpiTanagarkeimTap yiariNe3)) OesiHreH bIHTaJIaHIaTKBIIITapAbIH
yuteci (f,ynriNe3): | — GipiHIn yakpIT apaibIFbl

Beniny TypakTbliapsl, 1opeke KOPCETKIIITEPl KOHE aMUHJIEPIH KOPPETsIus
kodpdunmeHTTepinin MoHaepi /-kecteae kentipiumi. 0,50-meH TemMeH N MoHI
HIBIFAPBUIBIMHBIH ~ KJIacCUKANBIK  Duk  nuddys3usiceiMeH  GacKapbUIaThIHIABIFBIH
kopcetunni. Juddysus nomumepni TI30EKTI penakcaiys TpOIEeCiHEe KaparaHiaa
annekaiina ynken. [lomumep xyieciHiy oacep eTy O€TiHMAEer! CiHIpy Tene-TeHIITr Te3
KYPIl, OV yakbITKa OaiylaHbICThl OalIaHBICTApP/IBIH JKaFaaiiapeiHa ocep erTi. byn
KYOBUTBICTBIH ~KMHETUKAachl Auddy3us koddpduimentimen cunartanasl. Duk
mud@y3usacel  MaTpUUAHBIH  IOIHAETT  epITKIITIH  AUPQY3UACHIHBIH — KOFAPhI
KBUITAMIBIFEIMEH JKOHE TOJUMEPIIl  pellaKCAMSIHBIH TOMEH KbLIAaMIBIFBIMCH
cunaTtTanbl. by KacueTTepi epiTKIIITIH €Hy TPaJueHTIHIH TYy3UlyiHe ocep eTTi. /-
KeCTelleH 3-II1i YJITi €H TOMEH.

Kecte 7 — (CS/(ALG/(CateiHTanagatkpimrap yariNe3)) MUKpoKaricysachiHaH
OesiHeTIH amuHICPAIH OeiiiHy TypakThichiHbIH Bapuaruscel (k/h), nopexe
kepceTkinr (N) skoHe Koppensuus kodddunuenti (R2)

Mukpokancynanap KypaMbl beniny Hopexe Koppensauus
TYPAKTBICBIHBIH KOpCEeTKiIIi,N kodpunmenti R2
Bapuanusicelk/h
CS/(ALG/(Ca+YnriNed)) 4,84 0,441 0,992
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Exi Oenex yakpiTmia OocaTy aiimarbiHIa 1  yJATICIMEH OKYKTEITeH
MUKpOKAICyJIaJap/iblH ~ KypaMbl JKaFjablHaa minrHi  Oap. bipiHmi  yakbeIT
apaybpIfpIHAa 0ocaTy mpodun KbupgamM OacTanmkbl 00caTyMeH cUMaTTalabl, COJaH
KeiiHn Oasy 6ocaTy TeMeH KyaTKa OaFbIH[bI, ajl €KiHII YaKbIT apajblFbIHIa O0ocaTy
MIIIHI KepceTuIal. YakbIT OOUBIHINA CBI3BIKTHIK OocaTymMeH cumnartaiiabl. [lsirapy
KUCBIFBIHBIH €KI1HIII O6JIITH TeHICYMEH CUIIaTTaJFaH HOJIJIIK PETTI KHHETHKA PETIH/Ie

OHAaM CUIIaTTaJIIbI:
fi= KO, (3)

myHaa fi t and KO xe3inae epitinren OenceHal areHTTIH YieciH Oimmipesi-
alKbIH €PITY KbUIAAMIBIFBIHBIH TYPAKTHICHI.

Hemnpmik perTil KMHETHKA YIIIH YJTIHI IIBIFApy TEK FaHA YaKbIT (QYHKIUSCHI
KOHE TPOIECC TYPAKTHI KbUIIAMABIKIICH KYPri3uiai. Bys KyOblibic i1CiHYAIH )KOFaphl
nenreitimen tyciamipinai  (10-kecte), Oyl CYHBIKTBIKTBI Y3aK YakKbIT OocaTyra
MYMKIHJIK O€peTiH »KaKChl KacHeT. XWTO3aH >KaObIHBI OEJICeH[Il areHT TMEeH CyFa
OTKI3TIII O0JIFaH/Ia, )KYThUIFAHHAH KEeHIH SIAPO bUIFAIIaH/IbI.

3.8 Mmuxkpokancyiaanap kKypambiagarsl Mbic (II) kemreni/yariNes
cUNnaTTaMajapbl

Meic  (II) kemeni/yariNeS ©ap JKoHE  OHCBI3  BUIFAJBI,  KYpFaK
MUKpOKAaICcylaJIapAblH MOP(POJIOTUICHIH, Meepl MeH (popmackiH Tanaay. JKapbiK
MUKDPOCKOIIUSCHIHBIH KOMETIMEH JMalbIHAAFaHHAH KEWiH JKOHE CKaHEepJIeYyIi
AJIEKTPOHJbl MHUKPOCKOITHIH KOMETIMEH TYpPaKThl Maccara KEeNTIpyIAeH KeHlH
(mamaMmeH TepT anrta OOWBI ayajna) Kypri3iimi. 16-cypeTTe bUFaIabl XKoHE KYpPFak
mukpokancyianapabiH CS/(ALG/Ca) xone CS/(ALG/(Ca+Cu/ynriNe5)) Xapbik
MUKPOCKOIUSCBIHBIH TUITIK MUKPOPOTOTrpapusACHl YCHIHBLIIBI.

Kentiprennen keiiH Kem y3aMail  BUIFQIIbI  MHKPOKAICyJajgapIblH
MOP(QOJIOTUSIIBIK ~ TalAaybl JOHTENeK CBIPTKBI OeTTepi Kepcerunai. blnranasr
MUKpOKAaINcylaIapAsiH OeTi Kemip-Oyaplp OoybIl  KepiHeni, OipaKk KepiHETIH
JKapbIKTap >KOK. bliranapl MHUKpokamncynamapablH €Ki Typl cdepanblk Hemece
ComakIa MmmriHgl, oprama oemmextepain Memmepi mamamer 2 HM ((CS/(ALG/Ca) d
= 2053+114 mxMm; CS/(ALG/(Ca+Cul/ynriNe5)) d = 2056226 mxm) (16 a,c- cyper).
Meic (II) kemieHiH )XYKTey MUKPOKAIICYyJajJapIblH MOJIIEPIH HEMECe MIllHIH HAKTHI
mamaja esrepmesi. Chepanblk HEMece comakiia MiliHl JaiblHIay Ke31HAe KalblUi
XJIOPU/TiHIH (1%) KOHIICHTPAIUSIChIHA OaliJIaHBICTHI. CS/(ALG/Ca)
Mukpokancyiamapel  ak, an  CS/(ALG/Ca+CulyariNe5)  Mukpokamcysaiapsl
MaTpuianblg imrHaer: mMbic (II) kemeHiHIH >KyKTenyiHe OailllaHbICThl allblK KOK
TycTi. bapabsik Mukpokarncynanapaa mamamen 97% cy 6ap. Ayaaa TypakTbl Maccara
JIeHIH KeNTIPY Ke31HJe CYABIH KOFaIybl MUKpPOKAIICYJIaIapIbiH MOP(OJIOTHUSCHIHBIH,
milrHi MEH MeJIepiHiH e3repyine acep etti (16b, d cyper). Kentipynen keitin
cdepalbIK MilliH OY3bUTBIN, MEKPOKATICYyJIajgap/IbliH €Ki TypiHiH O0€Ti TericTei.

Kentipinren mukpokarncyna Oemnmekrepinin optama memmepi CS/(ALG/Ca)
yurin 845,15 + 98,23 mkm xone CS/(ALG/(CatCulyariNe5) ymrin 811,32 + 103,21
MKM neiin temenaeni (16 b,d- cyper). Memmepinin 60% - naH acTamfa a3arobl
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ounononumepiepaiH neGopMaIsIChIHBIH PETaKCcaIlvs MPOIeCTePIMEH OalIaHbICTHI.

blnranasl Mukpoxaricynanap KenripiireH Mukpoxarncyanap

Cypert 16 - Kanbuwmii x0puaiHiH OacTanKbl KOHIICHTPAIMSICHI KE31H/IE TaibIH 1aFaH
puTFAbI (a) xkoHe kentipiiareH (b) CS / (ALG + Ca), puFans (¢) )KOHE KENTIPUIreH
(d) mukpoxkarcynanap CS/(ALG/(Ca+Cu/ynriNe5)) onTHKaIbIK MUKPOCKOIITBIH
keMeriMeH ajibiaFaH cyperrep. w (CaCl2)/% = 1 (kypambinaa 1,5% epitiireH Mbic
(IT) xemeni 6ap). baranmap kepceTiirex.
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SEl 50k  X50  100zm WD 10.0mm
>5,000 1pum

5.0kV X100 100zm s X5,000 1um WD 10.0mm

Cypet 17 - CxaHepJeylii 2JIEeKTPOHIBl MEKPOCKOIITBIH KOMeETiMeH (a, b)
CS/(ALG/Ca) b (C,d) CS/(ALG/Ca+Cu/ynriNe5)) kanmpIiuii XJI0pHIAiHIH OacTaIKbI
KOHIICHTPAIUSChIHIA JalbIHIaIFaH KeNTipinreH Mukpokarncynamap, w(CaCl2) / % =
1 (kypambinaa 1,5% epituiren msoic (I1) kemeni 6ap). barangap OenriieHrex.

CypeTTe KOpCEeTUITeH MHUKPOKANCYJIIapAblH €Ki Typl MHUKPOCYPETTEPiHIH
COM 17 a, c-cyperTe AJUIMITUKAIBIK MIIHAEp] KopceTunal. beTiHiH ynkenTiiren
CypeTTepiH/Ie KONTereH Tepi Teciri 0ap TalIIBIKThI TOP KYPbUIbIMbI TaObUIab! (17 D,
d, a, c-cyperrep). Msoic (II) kemenin CS/(ALG/Ca) xykrey OeTi OipKeIKUTIITiHIH
e3repyiHe >KoHe OeTIHJE KEPTUTIKTI OIPIKTIPUIreH TYWHEKTEePIIH Ty31Tyl0anKasi bl
(17 c-cyperreri ak >xeOenepMeH OeNriJeHreH). DHEPrHsl IUCIEPCHUSUIBIK PEHTIeH
criektpockonusachiH (EDX) Tanmmay MukpokxaricyianapablH OeTiHe >KaKbIlH aiMakka
KoamaseLIbel (18 a,c- cyperrep). TaObulFaH SIEMEHTTEp €Ki MHUKpPOKAICYJIaHBIH
KypambiHa coiikec ke (18 b,d-cypertep). MbicThl anbikTay Mbic (II) kemreHiHiH Oip
oemirin CS/(ALG/(Ca+Cu/ynriNe5)) Oerinae nokamusanusiaayasl Oupmipai (18 d-

cyper).
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Cypert 18 - MukpoxkarncynanapasiH 6eTki mopdooruscer (a) CS/(ALG/Ca) xxone(c)
CS/(ALG/(Ca+Cu/ynriNes) sxone anemeHTTik 0eTTiK Tanaay ( % ) (b) CS/(ALG/Ca)
xoHe(d) mucnepceusnbik peHTreH cnektpockonusacsiH (EDX) konnanem CS/(ALG /
(Ca+Cu/ynriNe5) . Mukpokaricyiajgap Kajabllui XJI0PHIiHIH OacTamKel
KoHIeHTparmsacbiaaa ganbiaaanasl, w (CaCl2) / % =1 (kypambiaga 1,5% epiTiareH
meic (II) kemeni 6ap). barannap 6enrinenrexn

MuxkpoxkarncynanapablH O€TiHAe MBICTBIH TY3UTyl ajJbI'MHATTBIH KaJbIUil MEH
MBIC KaTHOHJApbIHA KAKBIHIBIFEI KOHE OJIAp/bIH albIPMAIIbUIBIFBIMEH TYCIHIIPIIIL
(Cu®*, Ca®* kaparauza pammuychl a3). backa MaHbI3IbI (paKTOPIAPFA KOOPUHALHSIIBIK
OailyIaHbIC KaJBIITACTHIPY VIIIH 3apsiJ] THIFBI3ABIFBI MEH aTOM OpOWTaJIaphIHBIH
YKaKbIHJIBIFbI apaChIHAFbl albIPMAaIIBUTBIKTAp Oap.

Ontukansik xo0He COM MUKPOCKOTHUSCHIMEH aHBIKTAJIFaH OC€TKI TOMOJOTUSIHBI
TepeH TYCIHY YVIIiH OuikTiri MeH ¢a3zaceiHblH 2D koHe 3D Tomorpadusibik
KecKiHaepin koymanein, ACM Ttammaysl Kyprizuimi, an 19-cyperre KepceTinreH
CYpETTEPJIET1 aK ChI3bIKTap OOMBIMEH OET MillliHI AJIBIH/IBI.
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a) BuikTiri Typaiisl TOnorpagpusIIbIK b) ®azanap Geitneci — TOP VIEW
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d) Buikriri Typansl maiMerTepain 3D Tomorpadusbik OeitHeci

¢) Kubutbicy bl Tanmay OeiHeci (OH »akKTa) TaHOAIAHFaH ChI3bIK OOMBIHIIIA

Cyper 19 - CS/(ALG/(Ca+Cu(ll)/yariNe5))MmukpoOeIeKTepiHiH dKoFaprbl OCTIHIH
KepiHici:a) OMIKTIr Typajsl Tonorpadusisik oeineci,b) 2D ¢a3zanap Oeiinect, d)
OuiKTIr Typaisl MasiMerTepaid 3D Tomorpadgusibik OeliHec, ¢) KUBLIBICYIbI
Tanaay OeitHeci (OH *akKTa) TaHOAJIaHFaH Capbl ChI3BIK OOMBIHIIIA (COJT
YKaKTa)>KOFaprbl OETiIHIH CHIIaTTaMallapblHA COMKEC KeIIIi

ACM Bu3yanu3anuschl ajlbIHFaH HOTHKEJIEPIH COUKECTITIH KaMTaMachl3 €Ty
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YILiH op MUKPOKAIICYJIaHbIH opTYpAi aliMakTapbIHAa KYPTi3UIIL.
MukpokarncynanapabiH OeTTepiHae KbICKapThLUIFaH OCIHIH ememaepi mamamen d =
500 uMm sxoHe y3bIH oci mamamen d = 700 HM O0JIaTBIH Y3apThUIFaH CepablK eMec
nouaep 6omabl (19C -cypeTTeri KbI3bU1 KepceTKimTep). OpOip OalikanraH JoH Oipaeit
mommepae (d = 50 vmM - 60 HM) KemTereH ycak O6JIIIEKTEPACH TYpaThiH
CYOKYpBIIBIMAAPABI  anubl. 9c  cyperrteri kek kebenep, Oipak CS/(ALG/Ca)
CaJIBICTBIPFaH/Ia OJIAP/IBIH apaChIHAFHI IIeKapaiap oTKIp eMec, OYIIBIHFBIP.

3epTTeNTeH MHKpOKarcylamapaslH ore skymcak Oerrepi  CS/(ALG/Ca)
OeTTepiHe KaparaHJa Teric, OyJl BIKIIaM KYPBUIBIMHBIH Taiina O0lybl KepCeTuIAl.
Msic (II) xemeni/ynriNe5 men xykreme Ra = 26 am = 3 um (CS/(ALG/Ca)) Gap
MUKpOKancyjanapably OeTiHIH Kemip-OyapipasirbiH Ra = 6,2 um = 0,7 HM
(CS/(ALG/(Cat+Cu/ynriNe5))) ToeMmeHACTIIII.

Mukpoxkarncynaiap KalblUd XJIOPUAIHIH OacTamKbl KOHIEHTPAIUSACHIH/IA
W(CaCl2)/% = 1 (xypambiama 1,5% epitinren mbic (II) kermeni/ynriNe5 6ap)
JTaubIHJABI.

3.9 Mpic (II) kemieHiH MUKPOKANCYJISANUSAIAY THIMIITIT

CS/(ALG/(Cat+Cu)) mukpokarncynanapeiiaarsl Mbic (II) KelIeHIHIH IIBIFYBI
MEH Kypambl TypaJibl aKnapaT ajy YIIiH MUKPOKAMCYISIUs THIMIUIIT MEH JKYKTeMe
CBIMBIMJIBUIBIFBIH  AQHBIKTAY SKYprizunai. OnapablH MoHI TaHJaJFaH OHOIOIUMED
MaTepHasblHa, 63apa OPEKETTECY PEaKIUsIAPIH KAKET €TCTIH HATPUI aJlbriHAThIHA
(MBIC KoHE KaJblMd MOHMAAPHI) kKOHE €K1 aybICMalibl KYpPaMHBIH 9cepiHe (XUTO3aH
MEH ajJbI'MHAT apachbIHAAFbl OaillaHbIic) OalIaHBICTRI. MUKpPOKANCYIAIUSIAY
TAIMAUTITIHIH MoH1 57,6 £ 0,1%, an ®yKTey ChIUBIMABUIBIFBI-25,9 + 1,1 MI/T Kypabl.

Kecte 8 - CS/(ALG/Ca) xone CS/(ALG/(Ca+Cu/ynriNe5)) Mukpokamncynanap iciny
JIopexeci Sw

Yori CS/(ALG/Ca) CS/(ALG/(Ca+Cu/ynriNe5))

Sw 91,4+3,4 53,8+0,9

Kyprak TypiHze eki Typi TuapaTTanaibl )koHe 1CiHy nportieci xypai. CYMBIKTBHIK
cy OonFaH Ke3Je OJ MHUKpOKarcyjanapra eHiml, OETIHAET1 TEeCIKTep/l TOATHIPbUIIHI,
APO3UACHI3/KOUBLIMAN 1CIHY Oalkanael. MuKpokancynazap/blH TelbIiH 1CiHYl
OMOaKTUBTI areHTTEepiH OaKbUIAHATHIH WIBIFAPBUIYBl YIIIH MaTepualiapibiH
KapamIbUIBIFBIH OaraliayblH MaHbBI3IbI (PaKTOPHI OOJIBIM TAOBLIIHI.

CS/(ALG/Ca) icinyiHiH ©Te KOFaphl JOPEKECI XUTO3aHHBIH CYJbI CIHIPY JKOHE
CiHipy KaOuteriHe OaitnmanbicThl  Oomabl  (8-kecre). 8-xectemen Mbic (1)
KenieHi/ynriNe5S MeH JKYKTeMe MUKPOKAICYJaJaplblH ICIHYyl HaKThl IlIaMaja
temenaeTiai [137].
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3.10 In vitro :xarmaiiaapbinaa mseic (II) kemeHiH MUKpoOKamcyJajgap
KYpPaMbIHAH 06J1iHYi

Msic (II) kemenin CS/(ALG/(CatCulyariNe5) - nan OGeminy mpodmii, 20-
CypeTTe KOpCeTUIreH yakbpITKa OainmanbicTbl. bipinmi 50 cararra 60% Oencenni
3aTTapabl Te3 OeiHyMEeH CcHuIarTaiabl, cojgaH kediHn 500 caratka jaeiin Oasy
HIBIFApbULIbL. bacTankpl MIBIFAPHUIBIMHBIH MIANIBIPAYBIH MUKPOKAIICYJIa OETIH/IE MbIC
(II) kemreninin 6ip OemiriHiy OOMybIMEH TYCIHAIpLIAL (OeTiHACTT TYTIKTED). AJIFaIIKbI
OocaThUIFaHHAH  KeWiH, aNbrHHAT MaTpuiaceiHga opHamackan Mbic (1)
KeIIeHiHIH/yITiNeS WIBIFapbuUTybl OH 3apsATaliFaH XUTO3aH aMHWH TONTAaphl MEH
MUKpOKArncyja OeTiHAeri alblMHAT KapOOH KBIIIKBUIBIHBIH TEpiC 3apsATaliFaH
TONTAphl APAChIHIAFBl  MMOJIMANEKTPOJIUT KEIIEeHIHIH KabaTbiHa OaillaHBICTHI
Oastyaipl.

80

70

[e2]
o
1

[ %

CS/(ALG/(Ca+Cu))

50 +

(Cu(ll) complex

f

40

30 H

0 100 200 300 400 500
t/h

Cypert 20 - Kanprwmii X10puaiHiH OacTanmKbl KOHIICHTPANMSICHIHA JabIHIAIFaH
CS/(ALG/(Ca+Cu/ynriNe5)) mukpokaricyiagapbiHad yakeIT oTe Oeinrer Moic (1)
kenieHiHiH naibi3er, W(CaCl2)/% = 1 (kypambiaga 1,5% epirtinaren meic (11)
kerieHi/ynriNeS 6ap).

KuneTtukanbl xoHe 0OocaTy MEXaHU3MIHIH TYpPIH aHBIKTAy YIIIH CEpHUSIIBbIK
b (deKT yIIH e3repTUIreH KyaT MoJeli *ul KOJAaHbUIAbl. backapynbiH opTypii
MEXaHU3MJIEPIH AIMIUPHUKAIBIK TCHACY 1 KOJIIaHa OTBIPBIN 0eryre 001a b

f=a+ kt" (4),

MYH/IaFbl a-1IbIFAPy 9CEPIH CUNIATTANUTBIH Y OCIHIH KUBUIBICHI, K - KYPBUIBIMIBIK
KOHE TEOMETPHUSUIBIK AaCMEKTIIep/ll €CKepe OThIphIN, Oenrial Oip Kyie YIIiH
KUHETUKAJIBIK TYPAKThI CUTIaTTama (IIbIFapy >KbUIIaMIBIFBIHBIH OJIIIIEeMi), N - HIBIFapy
MEXaHU3MIH OUIAIpeTiH 00caTy JopeKeCiHIH KOpCeTKIIl )koHe T-1IbIFapy yakbIThI.

N Oocan mIbIFy KOpPCETKIUIHIH IIamachkl 0ocam HIBIFYy MEXaHWU3Mi Typaibl
akmapat Oepeni,n < 0,45 duxtin nuddy3usceiH cumarraiael, N > 1,0 moaumepain
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pemakcaruschl / epyi (II Tunti Tackimanmanysr) xoHe N 0,45 <n xoHe < 1,0 KampImTan
ThIC TackiMasianysl). 0,45 sxone 1,0 apachiHmAarbl N MOHAEPIH €Ki KYOBUIBICTHIH
WHIMKATOPBI PETIHIE KapacThIPhUIALI (THUApATTATIFaH MaTPUIQAaFel TUQGQY3uUs KOHE
MOJIMMEP/IH 1CIHYl MEH peJIaKCaIlUsIChl).

CS/(ALG/(Ca+Cu/ynriNeS) mukpoxkancyiacbiHan Mbic (II) kermenin/ymriNeS
0ocaty Koppesusichl K03 UITUESHTTEPI MEH N J9pekKecl KOPCeTKIIIl, a KOHCTaHTa
MoHJIepl 9-kecTene KeATipuIal.

Koppemsmus xoadpduumenti (R2) ete xorapsl, OyJ1 TOXIPUOETIK MAIIMETTED
MeH TeHey (4) apachlHAaFbl )KaKChl Koppemsius kepcetinai. 0,45-TeH ToMeH N MoHi
dux auddy3usaceiMeH OacKapbUIaThIH KJIACCHKAIBIK 0OocaTy kepceTiinai. Duk
mudy3usacel IeTeHIMI3 epiTKImTI Oepy mporeci KepceTinni, OHAa TMOJIUMEPAIH
peaKcaIus yakbIThl epiTKIITIH AU Y3UsUTBIK YaKbITBIHA KapaFraHa KeTl.

Kecte 9 - Muxkpokancynagan (CS/(ALG/(Ca+Cul/ynriNe5)) 6Geminren mbic (II)
KelleHIHIH TypakThl MoH1 (k), 1opexxke KepceTkimmi(n) KoHE KOppemsius
ko3 dunuenti (R2)

MHuUKpOKaIncyina Kypambl a k/h n R2

CS/(ALG/(Ca+CulymriNes)) 44,3530 8,2+0,2 0,20 0,997

Mukpoxkarncyna kypayusuiap MeH Mbic (II) kemieHi apachlHmarbl Kypaemi
AIIEKTPOCTATUKAIIBIK ©3apa SPEKETTECYJIep MEH CyTeri OaiTaHbICTaphl MUKPOKAIICYyJIa
KYPBUIBIMBIHA,  (U3WKA-XUMUSJIBIK — CHIIATTaMaliapFa  ocep  €TTi.  AJbruHaT
MaTpUIIAChIH/IA €Kl TeJib TY3€TIH KaTHOHAApAbIH OO0JyblHA OaMJIaHBICTBI 9p TYpJii
aNbrMHAT TI30€KTepl apachblHAAFbl HOHJBIK KOJJEHEH OalaHbICTap CAJIbICThIPMAaJIbl
Typlie Oepik, TBHIFBI3 TOp Ty3uUial. Mukpokancynaizap HaHOOOIIEKTEPIIH KYKa
CyOCTPYKTYpasbIK PETTEIyIHEH TYPAaThlH CYOCTPYKTypasiaphl 6ap OeTiHIH TYHIPIIIKTI
KypbutbiMbl ~ KepceTimi. Meic (1) kemrenin/yari Ne5 sxykrey CS/(ALG/Ca)
MUKpOKAIcyjlalapbIMeH CaJIBICThIpFaHIa KeJlip-OYIBIPIIBIFbI TOMEHICTCH
MHUKpPOKAIICyJIalapblH TEric, a3 aWKbIHJaJdFaH TYHIPIIIKTI O€TIH aHBIKTaJIbI.
MukpoxkarncynanapasiH KypambiHaarsl MbIC (II) kemeninig OemiHy Typi Kyart
3aHBIHBIH TCHJICYIHE Colikec Oasy OeuriHim, Te3 O0acTanKpl KbUIAAMIBIFBI KOPCETIIII.
@uktiH auddy3uacel  0ocaTy IKbULAAMIBIFBIH 0Oackapy MeEXaHHM3Ml pETIHJE
AHBIKTAJIJIBI.

Ou3uka-XUMHUSIIBIK ~ CUTIATTamMallapra JKoHe OocaTy MeXaHW3MiHEe CylieHe
oteipbin, naibiaganrad CS/(ALG/(Ca+Cu (1) / ynri NeS5) mukpokarncynaisapbsiH
OCIMIIKTEP/l KOPEKTEHAIPY, OCIMAIKTEP/l KOpFay >KOHE ©Cy bIHTaJNaHAATKbIIITAPHI
YIIIiH JKaKCapThUIFaH THIHAUTKBIII PETIHAC IMai1aJaHbUIIbI.

ATNBIHFAaH HOTWDIKEJEp MHKPOKANCyJajdap/blH JalblHAAIFaH  KypaMbIHA
kKocburran Mbic () kemieHi aywpUTIApyalIbLIBIK OHIIPICIHAE OPTYPJL  OCIMIIK
JMAKbUIIAPBIH  MaialaHy MYMKIHIITIMEH JKaKCapThUIFAH TBIHAWTKBINI PETIHAC
naijamanyra oJkapaMIbl eKeHJIrl KepceTulai. MuKpokamncynagapablH —SkaHa
KOCBUIBICTAPBIHBIH aPTHIKIIBUIBIFbI-MUKpOKarcyaananran Meic (1) kemrenin/yari NS
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BIIBIPAYJIAaH KOpPFay KoHE KOJIJaHy YIINH KOJIAHBIJIATBIH MOJIIEPAiH a3aobl,
COHBIMEH KaTap OCIMIIKTEPJIIH KOPEKTEHYl, ©CylH KOpray >KoHE peTTey YVIIiH
OakpuIaHaThIH Oocary. bBi3giH 3epTTeyrnepiMi3  aybUIIApyallbUIBIK  OHJIPICIHAC
MUKPOKAIICYJIaIap/IbIH KaHa TYKbIPBIMIAPBIH KoJIanyFa OarbITTanran [137].

3.11 MuxkpoxkancyJajJaHfaH eciMIiK ecipeTiH bIHTAJAHIATKBIIITAPbIHBIH
OeJICeHaLTIriH TeKcepy

Mpic (II) xemeniHiH/yariNeS >kekelereH AaKbUIAapIbIH BETCTATUBTIK JaMYbI
MEH ocCyiHe ocepiH Tectiiey HoTmwkenepi 10-kecteme kentipinreH. YII ChIHAK
kounentparusicel  (0,0001, 0,001 s>xome 0,01%) ecimmikTepmiH YII JaKblJIbIHA
(kyrepi, apma, Owmait) kommaHeuiael. 10-xecte wMomimertepi Mbic  (II)
KemeHiHiH/ynriNeS ocep eTyiHiH eKIe JaKpUIap TYpiHe TOYEIIUIIrT KOpPCeTII.

Kecre 10 - blaTanannatkpimtapabliy €KIe JaKbULIAPBIH OCIPY/ll PETTETI KACHETI

Konnentpanus, % | 0,01 | 0,001 | 0,0001
OciMikTep OOMiriHIH Y3bIHIBIFB], MM (CaJIMarbl, T)
Ne KocbuTBICTAp | Tambipsl | caGarel | TambIpsl | cabarel | TambIpbl | caGarbl
Kyrepi

1-merun-3- 115/114 127176 110/89 | 111/89 104/79 111/79
METHUIIaMHHOMAaJICHHIM
ux (I11)/ynri Ne3
Meic (II) kemeni /yari | 90,7 90,8 139,7 117,6 156,0 138,4
Ne5 (114,6) (111,3) (154,4) | (151,0) (165,5) | (131,8)
'ymart. 2,5 % 103,1 101,4

(95,5) (96,2)

Apna
1-mernn-3- 81/104 89/72 86/107 | 86/91 87/96 88/90
METHJIAMUHOMAJICHHUM
un (II)/ynri Ne3
Msic (II) xemreni /yari | 100,4 114,6 100,8 100,7 114,9 110,0
Ne5 (111,8) (116,6) (100,7) | (112,2) (100,1) | (114,3)
['ymart. 2,5 % (90,9) (96,0)
bunait

1-mernn-3- 94/116 110/122 105/118 | 107/118 | 119/137 | 109/123
METUIIAMUHOMAJICMHUM
un (I)/ynri Ne3
Mgic (II) kemreni /ynri | 112 100,1 106 100,9 108 100,6
Ne5 (122,1) (90,4) (116,9) | (100,4) (118,6) | (100,7)
I'ymart. 2,5 % —(93,1) —(93,9)

Ocpunaiiia, sxyrepi yuriH 3eprreneTid Mbic (II) kemeHi KOHIEHTpalusIChIHbIH
cragmpaprran acarbii 0,01% - man 0,0001% - ra nelliH TeMeHHEyl Ke3iHJe
(mpemapaTThIH KOFaphl KOHIIEHTpANMsUIapbIHAaFsl uHTHOUPIey-0,01%) HbIFaio
KacuerTepi Oaikanasl [137].

JXyrepiHiH TaMbIp >KYHECIHIH Te3 JIaMybl OalKalJbl, HOTHXKECIHIE TaMbIp
KYWECIHIH Y3BIHIBIFBI, Maccachl 1,5 ece ecTi. Ocimaik cabaKTapbIHBIH JaMybl Ja
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xKeaenaenai, 0ipak a3 mopexkene. by omapaplH ofaH opl ecyl YIIiH ©Te MaHBI3IbI,
acipece Kojailcel3 aya-paiibiHaa (bUTFaAbIH OonMaybl). CbhlHadFaH KOCBUIBICTap
Oumait MeH apriaHbIH TaMBIp JKYHECIHIH JaMyblHa HAKTHI ImaMaja a3 ocep eTTi. COHFBI
XKarmaima — onm ic KysiHme — Oalikanmanael.  KamcymanmanraH — Typneri
BIHTAJIAHIATKBIIITAPABIH 9CEPiH Y3apTy ©Ccy MEH JlaMy YIIH y3aK YaKbITThl KaKeT
eTeTIH JaKbpUIJapFa KOJIJIaHyFa MYMKIHIIK O€peTiHiH >XoHe MHUKPOKAICYISAIUs
OeJICeHIl MHTPEIUEHTTEP/IIH BIHTATAHIBIPYIIBI OCEPIMEH KamTaMachl3 €TIll KaHa
KOliMall, COHBIMEH KaTap OCIMIIKTEpHiH eCyl MEH AaMybl YIIH KaXKeT a30T, MBIC
KOHE  KaIbIHUWUIIH  KOCBIMIIIA  KO31  OONATBIHABIFBIH  aTam  KePCETUII.
MukpokancyssusUIanFaH  bIHTAJaHIATKBIIITApAbl ChIHAKTaH OTKI3YIIH Keuoip
Hotmxenepi 11-14 kecrenepae, 21-27 cyperrepie KOPCETIUITEH.

Kecre 11 — Ky3mik Oupmaii  xoHe  apma OHIMJIIIITIHE  ecipy/ai
BIHTAJIAHIaTKBIIITAPBIHBIH dcepi

Hycka Konuen OwnimMiniri, i/ra ( 6axputayra%o)
Tpamust, % | Apma Kymcak ounait
boiimemex IOxHbBI#-12 ITamsTs 47
Bakpinay Cy 3,75 4,25 8,01
AwmuH dymap 0,001 412 470 10,36
KBIIIKbUIBIHBIH, JUMETHII (110) (110,6) (129,3)
a¢upi(l)/ynri Nel

Cyper 21 —2-amuH-3-MEeTOKCUKapOOHUIIAKPHIT KbIIIKBIIBIHBIH KaJTUi TY3BIHBIH Z -
nzomepi (I1)/ynri No2 wiHTamaHAATKBIIITAPBIHBIH TYKBIMIAP OHTIIITITIHE ocepi
(1-xusap(l-anra), 2-Ounaii(1-anra), 3-KuspabiH eHyi (3 arnra)

62



Cyper 22 — 1-metun-3-metmnamuaomanenaumua (111)/ymri Ne3
BIHTAJIAHAATKBIIITAPBIHBIH TYKbIMIAp OHTiTIriHe ocepi (1-kusp (1-amnra), 2-
ounaii(1l-anta), 3-KusApabIH oHyi (3 amnTa)

3.

Cypet 23 —1-amuH0-3-KeT0-5,5-mumeTrukiorekc-1-ena/ yiri Ne
BIHTAJIAHIATKBIIITAPBIHBIH TYKbIMIAp eHTimTiriHe acepi (1-kusap(l-amnra), 2-Ounai
(1-amra), 3-kusApabIH 6Hyi (3 arnra)

Cypet 24 - Mpic (II) kemeni/ynri Ne5 piHTaIaHIATKBIIITAPBIHBIH TYKBIMIAP
enrimririne acepi (1-kusp(l-anra), 2-ounaii(1l-anta), 3-KusapasiH eHyi (3 anra)
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Cyper 26 — 1-metun-3-meTruiaMuHOMaNeHHUME T/ YITiNe3 bIHTaTaHAATKBIIITApPEI Oap
MUKpOKAICyJIalapMeH OHAENITeH eKIe JaKblIAapbl TYKbIMIAPBIHBIH OHTIIITIT1 1 anTa
(1-xusp, 2-KpI3aHaK, 3-0aKpliay Ouiai)

12-xecte OOHBIHIIIA MONIMETTEP KOPCETKEHACH, KUApP YPBIFBI MEH Oujai
TYKBIMJIAPBIHBIH ~ OHTIIITITIHE KalCyJachl3 KoHE KarcyinamMeH 1-2 anTagarbl
KYPri3UIreH 3epTTeyjiep HOTIKenepi KepceTinreH. bakpuiay — HyYCKachIMEH
CaJIBICTBIPFaH/Ia KaTCyJIaChl3 bIHTATAHAATKBII OOWBIHINA KHUSAp OHTITIT 1-MeTni-3-
MetuaamMuH-ManenHamua/yari Ne3 sxone mbic (II) kemeni/ yari Ne 5 Hyckamapaa
KOFapbl OOJTybl aHBIKTAJAbI. A Oupail OOWBIHINIA OHTIIITII OaKbulay HYCKAaChIMEH
CaJBICTBIPFaHIa Karcyjaachl3 2-aMUH-3-METOKCHKAPOOHUIAKPUI  KBIITKBUIBIHBIH
Kanmui Ty3bIHbIH Z-u3omepi (I1)/ynri No2 xoHe Kamcymnacei3 1-mMeTui-3-MeTHIIaMUH-
MasienHamu/yiri Ne3 HyckamapbiHa sKoFapbl 00i1ybl aHbIKTanAbl. Kancynanarer 1-
MeTHI-3-MeTUIaMUH-ManenHamMu /yari Ne3 HycKachIHIa KUSIp MEH Ouaai OOWbIHIIIA
OHTIIITIr )KOoFapbl 00ybl aHbIKTAI B! [138-141].
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Kecre 12 - bluTanmangaTKellITapMEH OHIENTEH €KMe AaKbUIAapbl TYKbIMIAPBIHBIH
enrimriri (1-2 arnra)

No | blaTanangatkeimTap araybl Exne makpuigapbl, TYKBIMHBIH
OHTIIITIT], CAHbI
Kusp, bunpain
«Mepunna F1»
I 1 | 1
1 | Kamncynaceis 2-aMHH-3-METOKCUKapOOHMIAKpHUII | 5 13 23 25
KBIIIKBUIBIHBIH KaJTUi TY3bIHBIH Z-u3oMepi (I11)/ynri Ne2
2 | Kancynaceids  1-metun-3-MeTuiaaMuH-MajgenHamMu/yiri | 12 15 22 25
Ne3
3 | Kancynacei3 1-amuHo-3-keTo-5,5-numerninuknorekc-1- | 7 12 21 23
en/ yari Ne 4
4 | Kancynaceiz mbic (II)kemeni/ ynri Ne 5 9 14 21 23
5 | Kancynagarsl 1-meTmir-3-MeTuaMmuH-mManensamuyg | 15 17 18 20
/ynri Ne3
6 | bakputay 3 8 10 12
13-kecrene BIHTAJIAHJATKBIITAPMEH ~ OHJACIIEH  €KIIEe  JaKbUIIAphbI

TYKBIMIAPBIHBIH OHTIIITITIHIH (3-anTa) maibI3abslK KepceTkimTep kenrtipinmi [142].

Kecre 13 - blHTananmaTKelITapMEH OHJEITEH €KMe MaKbUIAAphl TYKbIMIAPBIHBIH
OHTIITIT1 (3-amnTa)

Ne | blaTananmarkeiurap ataybl Exne nmaxkpuigapsl, TYKbIMHBIH
OHTIIIITIT
Kusp bunaii
cauel | % canbl | %
1 | Kamcynacei3 2-aMHH-3-MeTOKCUKapOoHMIakpmi | 17 56,66 | 28 93,33
KBIIKBUTBIHBIH KaJui TY3bIHBIH Z-u3zomepi (I1I)/ynri No2
2 | Kancynaceiz 1-metun-3-mMetunaMuH-ManenHamuy /ynri | 20 66,66 | 29 96,66
Ne3
3 | Kancynaces 1-amuHO-3-keT0-5,5-mumermmukioreke-1- | 12 40 28 93,33
en/ ynri Ne 4
4 | Kancynacerz Meic (I1) kemeni/ yori Ne 5 17 56,66 |28 93,33
5 | bakpiiay 10 33,33 | 20 66,66
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Cypet 27 - blaTamanmaTkplmTap KancyJsaja )oHe KarCyJiachl3 eKIe JaKbUIaap
TYKbIMJapbl 6HY1HE acepi

27-cypeTTe BIHTaJaHAATKBIIITAP Karcysaja )KoHe KallCyJiachl3 eKIe JaKbUIIap
TYKBIMJIAPhl OHYIHE ocepl KHsp JKoHE Oumail exme JakpUigapblHa OaiaHBICTHI
nuarpamMmachl  kenTipuimi.  Kepcerinrenaeil, yaxkbITKa OailIaHBICTBI  ©OHTIIITITI
OoMBIHIIIA JKOFapFbl MOHMI KWsApJa Kamcyjajgarbl  |-MeTuia-3-MeTHIaMuH-
MajenHamuy /ynari Ne3 HycKachbiHAa aHBIKTaJAbI, all Oujail OOMBIHINA KaICyJIachl3
JKOHE KarcyJlajJarbl MOHJAEPIHIE alblpMalIbUIbIKTap Oaiikanasl.  Kamcymaceis
HYCKachblHJa Owujail OHTINITII >KOFaphl, all KarcyjaJarbl HYCKachblHAa Owumai
OHTIIITITT 3-5 ecere TOMEH eKEHITl aHBIKTAJIIbl, HOTHXKECIHJIEC KarCyJaaarbl
BIHTAJIAHJATKBIITAPIBI KOCY MEp3iMi y3aK €KMe MakpUIgapra KOJJIaHy THIMILIIT
aHbIKTaNae! [143-145].

14 — Kkecrtene BIHTAJAHJATKBIIITAP KOJIJIAHBUIFAH €KIE JIaKbLIAApbIHBIH
KypambiHa 3eprrey HoTwkenepi (18.10.2018 kbutbl  AnMaThl  KajdaChIHAAFbI
V.V.VcnanoB atbiHaarbl « TonblpakTaHy »koHEe arpoxumus» Kazak FeUIbIMU-3€pTTEY
uHctutyThl XKIIC) kentipinai. Kancynacel3 bIHTaNTaHAATKBIIITAPMEH  KUBIHTHIK
a30T TOMEHIT MOHI aMUH (ymap KbIIKbUIBIHBIH JuMmeTwn 3¢upi (I)/yari Nel
HyckacbiHaa-0,4 %, »kaamel a3oT 1-mMeTwi-3-MeTuinamMuH-MalenHaMmu /ynri Ne3,
KBI3BLIIIA HYCKachiHa - 1,428 %, skubIHTHIK hochop 0,55% Kypaiib.
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Kecre 14 - blHTananAaTKpIUTAp KOJJAHBUIFAH €KII€ JAKbULIAPBIHBIH KYypambIHA
3eprrey Hotwkenepi (18.10.2018 xputAnMatel  KajackiHAarel  Y.Y.YcmaHoB
aTeiHAarbl «TomblpakTaHy >koHE arpoxuMus» Kaszak FbUIBIMH-3€pTTE€Y WHCTUTYTHI
XKUIC)

P/c AHBIKTAJIATBIH KOPCETKIIITED Onmem 3eprTey 3eprTey
Ne OipiiKTepi | HOTIXKeNIepi onicrepi
1 2 3 4 5
JKUBIHTEIK 30T
1 | AMuH(yYMap KbIIIKBUIBIHBIH JUMETHI dPHpi % 0,4 MECT
(I)/ynri Nel, kpi3putIIa 26261-84
2 JloHi 0,55
3 2-aMHH-3-METOKCUKapOOHUITAKPHIT 0,75

KBIIKBUTBIHBIH KWW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2, kpI3bLaIa

4 Jloni 0,65
5 1-meTwii-3-MeTHIIaMUH-MaJICHHAMU]T /YT 0,5
Ne3, xpI3pLIIIIA

6 JoHi 0,55
7 | 1-amuHO-3-kKeT0-5,5-mMMeTHIIIUKIIOreKCc-1- 0,50

en/ yiri Ned, Kp13putna
8 Joni 0,50
9 Mpic (II) kemeni/ ynri Ne5, Kpi3putina 0,45
10 JloHi 0,50
11 Bbakpinay 0,55
12 Joni 0,55

JKanmer a3oT

1 | AMuH(yMap KbIIIKBUIBIHBIH AUMETHI 3(pupi % 1,848 MECT

(I)/ynri Nel, kpI3puma 26107-84
2 Joni 4,256
3 2-aMMH-3-MEeTOKCUKapOOHUIAKPUII 1,736

KBITIIKBITBIHBIH KWW TY3BIHBIH Z-U30Mepi
(IT)/yari Ne2, kp13punina

4 Jloni 4,760
5 1-meTun-3-MeTuIaMUH-MaTeuHaMu /T /YT 1,428
Ne3, xpI3pLIIIA
6 Jloni 5,068
7 | l-ammuo-3-ker0-5,5-guMernnuKiIorekc-1- 1,456
en/ ynri Ned, KpI3pLaiia
8 Joni 4,368
9 Mpeic (II) kenreni / ynri Ne5, Kp13putmia 1,708
10 Joni 4,704
11 baxpuray 1,512
12 Joni 3,976
XKubHTBIK hochop
1 AMUH- (pyMap KbIIIKbUIBIHBIH JTUMETHIT 0,55 MECT
a¢upi (I)/yari Nel, kpr3puimia 26261-84
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14 - KecrteHiH airacel

1 2 3 4 5
2 Jloni % 1,85 MECT
3 2-aMHH-3-METOKCUKApOOHUITAKPHIT 0,60 26261-84
KBIIKBLUTBIHBIH KWW TY3BIHBIH Z-U30Mepi

(IT)/ynri Ne2, kpI3bLiia
4 Jloni 1,85
5 1-MeTun-3-MeTuIaMuH-MaJeuHaMuU /yJITi 0,59

Ne3, xpI3bLIIIIA

6 Joni 2,10
7 | l-ammHo0-3-ker0-5,5-muMernnmkiorekc-1- 0,62

e/ ynri Ned, kpI3bLaiia
8 Joni 1,85
9 Maic (II) xemmeni / ynri Ne5, KpI3bliia 0,55
10 Joni 1,70
11 Bbakpinay 0,68
12 Joni 2,30

3.12 MukpoxkancyJjajapabl 0uaail 1akblIAAPbIHA KOJAAHY

bunaii TyKpIMIapel ery ajablHIa Karcynaaarsl biHTananaarkeimrapmer (0,1
MI/KT) eHaendi, on yurH 1 kr ounmai tykeiMbiHa 0,1 mMr wnemece 0,0001 rtpamm
pIHTATaHAATKpIITAap ecentenmi. Hatpuit anerunatei-0,000322. blatamanmarkeinl-
MeTHI-3-MeTiiaMuH-ManenHamMu,  /yari Ne3-0,00004 r. Cy-2 r1; Cost maiini-0,1
Mi1=0,0916 r. KancymanerH 10 w1 epitimigeri >kanmel caimarbl  M=0,28.
Omynbecusiian  Kyprak Kanabik=0,091962 r. Kanpumili XJIOpUIIHIH —CajJIMarhbl
m=0,188038 r (15-kecTe).

CLIHTaJIaHnaTKLIHITapN93=mLIHTanaH[LaTKLIH1/ MOKAJIbI Kan :0100004/ 0128*10():010143 % (4)

Kecte 15 - Kancynansiz enmemiepi

Ne | Mkancyna, MgiHTa)1aH C, %

1 1028 0,00004 0,0143
2 |1 0,000143

3 10,6993 0,0001

Kancynagarbl bIHTaTaHAATKBIN 1-MeTHII-3-MeTHIIaMUH-MaJieHHAMU  /YNTi
No3 konnentpanusicein (0,0143%) eckepin, 1 kr TykbiMra 0,6993 r kancyna (Ne3,5
yiaruiep) ecentenai. bipak, kKarncynaaaH bIHTaJTaHAATKBIIITApAbIH 06JIiHYy1 eTe Oasy
Kypyi eckepinmi (16-kecre).

Kecre 16 - blaTanangarkeimrapaslH KancyiagaH OemiHyi

VYaKpIT, MUHYT 60 120 180 240 300

Karicynanan 6esinyi, % 10 20 30 40 50
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16-xectene  kepcerinrenmeir, 300  MUHYT  OTKEHIE  KamcyJiaaad
BIHTAJTAHAATKBIIITAD OOJIIHY KbULIAMJBIFBI 1C-XKY31HJIE T€3 XKYpHl kKoHe 24 caraT
eTkeHae OemnHy 60 % >xeTTi, TyKbIMAapnabl cyra Oatbipynga 300 munyT-24 carar
apanbpIFbIHIA CYJNBl opTana cruMmynsatopabiH 50% rana Oemingi. Tykeimmapra
BIHTAJIAHIAHJAATKBIITAPIBIH THIMII ocep €Ty VIIiH KarcylajJapblH ajJblHAThIH
MOJIIIepi eCenTeN i, OChl bIHTAIAHIAHIATKBIIITAPABIH MOJIIepi TYKbIMIapFa THIMI
ocepai KamTamachlis eTTi. OchUiaiiima, BIHTATAHJAHAATKBIIITAPABIH KalcCysaaaH
Oeminyl 50% ecebiHeH eki ece Kem Karmcyia anblHAbl. Hotmxecinge, 1 xr
TykpiMaapra 1,3986 r kancymna Kaxer 00Jabl.

3.13 Taoxkipube KyprizijireH ay1aHHbIH OPHbI KIHE KJIUMATTBIK TONBIPAK
JKaraanbl

Toxipube Typkicran oOmbicel Opmabacel aynanbl  Teptken aybuibl KCII
«MapT» mapyambUIbIFBIHA KYPTi31II1.

Toxipube XKyprizuireH >KepiH KIMMaT epeKIIeTKTepiHe cumarrama Oepy
YIIIH, ayJaH OpPTAJbIFBIHBIH THUIPOMETCOPOJIOTUSIIBIK CTAHIMS ~ MOJIIMETTepl
naiananbpUIIbl. MeTeopoorusuIbIK CTAHIMSCBIHBIH MOJIIMETTEP1 OOMBIHIIA JKBIIIBIK
opraia temneparypa + 7,7°C, an KaHTap albIHBIH opTaiia temneparypacsl - 7,1°C
Oosica, eH *xbuThl ail minaene + 21,3°C. 3eprrey xyprizuiren xouiaapst (2019-2020)
opTamia XbUIABIK TeMIleparypa 6,6-9,6OC apanbirbiHaa  aybITKuAbl..  2019-2020
XKbUIIApbl Oyl KOPCEeTKII opTalia Ken >XbulablkraH 1,5-1,9°C xorapel Oonca, an
2020 xpwuin! - 1,1°C ToMeH 00IBL.

3epTTey HbICaHBI PETIHJIC OUaN IbIH COPTHI AJTbIH/IbI.

JlanansiK ToXIprOE ChI30ACHI:

blutanannatkeimrapasl  kancynananran coH (0,1 %) cycnmensuss 3 1
nanpiHaan, cycneH3usHbl 100 Kr JoHTe Teric apajacThIpbUIIbI, OAaH KEHiH TYKbIM
eryre JaibIHIal/Ibl.

Toxipube yinrici

1-6Gakpiay —cyMeH Oypkey,

2-KarcyJackl3- Cy KOCHI OypKey bIHTATAHAATKBIN 1-MeThi-3-MeTUIaMuH-
MajenHamuy /yari Ne3,

3-KancyiaMeH-MUKPOKATICYISIUsIAY- bIHTAJTaHAATKbBIIIT 1-metunn-3-
MeTHJIaMUH-MajenHaMu I /yari Ne3,

4-KancynacbI3-cy KOchlll Oypkey biHTasiaHaaTKbI Mbic (I1) kemeni/ ynri Ne$,

S-KancyJlaMeH-MUKpOKanCyIsuus- biHTanangaTkbim Mbic (I1) kemeni/ ynri NeS

3.13.1 AliMaKTBIH arpOKJIMMATTHIK KOPCETKILITEPI

Kanner IIpIMKEHT Kajnachl KJIMMAThl ©6T€ KOI ©3TeprillTiri, KOm MeJepaeri
JKBLTYBI, MOJI JKapBIFbl, Y3aKKa CO3BUIATBIH CYBIKCBI3 KE€3CHI, €pTE KOKTEMJIC OTC KOII
TYCETIH KaybIH-TIAIIBIHMEH epeKineneHai. bysn Tay MaHbl KapThbulail IIOJIEHTTI
arpoOKJIMMATThI allMaKKa TOH CHUTIATTaJIbl.

ATMochepanblK aifHATBIMMEH AaHBIKTATATBIH JKbIJT ME3TUTIHIH CYBIK JKOHE
BUTFAJIJIBI, JKBLIBI )KOHE KYpFaK Ke3eHepl alKeIH OeiiHreH. JKa3 aitapblHIa OpTaIbIK
A3us mesenTTepiHeH 00JBIC aiiMarbIHA OIPKAIBIIITHI ©TE anTall BICTBIK YKeJ COFaJIbl
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XKoHe OYJI Kyprak opi alliblK aya pallblH KaJlbINTacThIpAbl. Ky31 KbIIbl XKOHE KYPFaK.
Aya palbIHBIH aybICYBI,COJNITYCTIKT€H, COJTYCTIK OaTbicTaH, KeOiHE COJTYCTIK
HIBIFBICTAH K€JT apKbUIbl KEIETIH apPKTUKAJIBIK CYBIKTAPJIbIH BIFBICTHIPYBIMEH HEMECE
Tay/aH KEJETIH CYBIKTapAblH OPEKETIHEH OO0JaIbl.

KOoHTHHEHT apamblK TPOMMKAIBIK KbLIbI aya MEH ajbic OenaeyaepIieH KeleTiH
CYBIK aya KbICBIMBbI HOTHXECIHJE KbICKbI-KOKTEMIT ME3TUIAECP >KaybIH-IIAIIBIH/IbI
0onabl. CybIK apKTUKAJIBIK aya MacalapbIHbIH TPOMUKAJBIK JKbUIbl AyaMEeH aybICybl
aya-paiiblH Typakchi3 eteai. OHTycTik Ka3zakcTaHHBIH KypFaK aiiMarbl KIMMAThIHBIH
alpBIKIIIa ePEKIIeTIKTepl — WHCOJISIHS MEH KbUTy KOPBIHBIH MOJIIBUIBIFB. KinMar
JKarmalpl OipiiaMa KYMCAKTBIFBI, JKBUTY MEH BUIFQIIBIH JKaKChl KEMIITITIMEH
epeKILeICH I, MYHBIH 63 ToJIMi eTiHIIUNKTI OpKEHACTYre JKaraall >Kacalbl.
linneneri Temueparypa 32-33°C KbUIBLIBIKTAaH, COJI KQHTap TeMIepaTrypacsl 5-60C
acnaiigpl. 00C KoFaphl TeMIIepaTypaaarbl KbUIBl Ke3SHIHAEC OH TeMIepaTypalapablH
KOCHIHIBICHI-KonTereH aymanaapaa 2400-3400°C, an mbrsic aygangapaa 2000-2400
rpangyc. Kpic opraceiHma (KaHTap) aya-paiibl KYpT KbUIBIHBII KapAbl TE€3 €piTiM
KIOep/il, KOKTEM/IE -XKbUIbI allIbIK KYHJIEP CYBIK OYJITTBHI, YKaybIH-IIAIIBIHIBI JKOHE
KapJibl KYHJIEPMEH KU1 aybICaIbl.

ATMocdepanblK BUIFAIIBIH HETI3r1 K31 OaThICTaH OHTYCTIK IIBIFBICKA
aybICaThIH aTJIAHTUKAJIBIK aya aFbIHAapbl O0JbIN TaObUIa el byil aya areiHAaphl Tay
OOKTepiHE >KaKbIHJaFaH CaWbIH CYBIN, bUIFAJ KOHJEHCAIMSJIAHAbl >KOHE >KaybIH-
HIAIbIH TYpiHae Tycedi. XKeimaplk skaysiH-mambH Memmepi 450-500 mm. Knnmatka
TOH €peKIIeNiri -0y JKbUIABIK KayblH-mambH Memmepinin 80-90 mailbI3bl Ky3ri-
KBICKbl - KOKTEMIl Me3ruiuepae (KbIpKyilek-MambIp) Tycyl. JKbuibl Ke3eHuepae
JKaybIH-IIAIIBIH OIpKEJIKl TyCHEeHl, a3 TONbIPAKThl T€3 KYpPFaTaTbhlH IIBIFBIC KOHE
COJITYCTIK OarbITTaFrbl O KbUIAAMIBIFBl 4-5 M/C 0OOJIaThIH BICTBIK JKEJIMEH, a3
MOJIIIePICT] JKaybIH-IIAIIBIHMEH epeKImeneHal. AiiMakTa jka3 BICTBIK JKOHE V32K,
ayaHbIH opTaina Temieparypacsl 26° C. AyaHbIH €H KOFapbl TEMIIEPaTypachl MILIIe
anbraga 42°C-ka xeremi. KpIc - KbICKa, a3 Kapiibl, KaHTap aWbIHBIH OpTalia
temriepatypacbl -2,6°C, an eH Ttemenrici -30°C. En xoraprbl TemmepaTypajaH
TOMEHT1 Temriepatypara nedin 72°C. AyaHbIH KbUIABIK OpTallla TeMIepaTypachl -
12,8°C. Asizch3 ke3eHHIH y3akThirbl opramia 205 toymik. COHFBI CyBIKTap COyip
aMBIHBIH OachIHAa TOKTAHIBI )KOHE Ka3aH aWbIHBIH COHBIHIA Kaiita Oactanasl. 10°C-
JIeH KoFaphl KUBIHTBHIK TemrepaTrypa 4100-4400°C-ai kypaiinbl. Opraiiia KbUIIBIK
CAJIBICTBIPMAJIBI aya BUIFANABUIBIFEI 57%. AyaHbIH  JKOFapFbl  CaJIBICTBIPMAJIBI
BUIFAJIIBLIBIFBI KY3T1-KbICKbI-KOKTEMI1 Me3riaepiae Oaiikanael. JKa3z kesiHaeri
ayaHbBIH >KOFapFbl OH TEMIIEpaTypachl MEH aTMOC(EpalblK JKaybIH-IIANIBIHHBIH a3
00JTybl ayaHbIH CaJbICTHIPMaJIbl bUIFAIIBUIBIFBIH 30 maiibl3fa JeiH TOMEHACTIIAI.
AWMAaKTBIH TOMEHT1 IIeKapacbiHAa ayaHblH Temrneparypacbl 100C >xorapbl cayipaiH
eKiHII OH KYHJIIriHAe OacTaibll, Ka3aHHBIH OipiHmi oH KyHiringe O6acrammsl. 10°C
YKOFaphl OpTallla TOYIIKTIK OH TemrepaTypaiapabiH KocsHABICH 2000-3000°C TeH.
Tayra KeTepiIreH CailblH KbUIbI KE3€H MEH >KbUIBUIBIKTHIH IIVFBIII TOMEHIEH
OacTaiinbl. AWMAaKTBIH KOFaphl IMIEKapachlHAa OH TEeMIIepaTypalapablH KOCHIHBICHI
2000°C neiiin, anm 10°C sxoraper keseHinze 1400-1500 rpamycka AediH KeMHI.
As3chI3 Ke3eH TeMeHT1 mekapana 5,0-5,5 aiira, »Korapwl Iiekapaga 3 aiffa JeiiH
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KbIcKapasel (17-kecte). TypakThl Kap »KaMbUIFBICHIHBIH €pTe TYCETIH Mep3iMi Kaparia
allbIHBIH COHFBI OHKYHJIT, an epyiHiH coHfbl KyHaepi 30 Haypeiz.  Kap
KQJIBIHJIBIFBIHBIH €H JKOFapfbl OWiKTIrt 28 cM. Kpic Me3rumHaeri Typakchi3 Kap
KAMBUIFBICHI 506 TailbI3IbI KYpaiIbl.

Kectre 17 - Optama ainiblK xoHE OpTallla >KbULABIK >KaybIH-IIAIIBIH MeJIIEepl MEH
aya tremnepatypacsl (LLIbIMKeHT arpoMeTepoCTaHIIUSCBIHBIH MAJIIMETTEP1 OOMBIHIIIA)

Afinap ATPOKJIIMMATTHIK KOPCETKIIITED
AyaHbIH opTania AyaHbIH AyaHbIH Kaybin-
TEeMIIepaTypachl, MaKCHUMaJIJIbI MUHUMAJIJIBI IIAIIBIH,
°C TeMnepaTypaceL’ | TemIepaTypachl, MM
C °C

Kanrap -2,6 14,3 -30,6 60,6
Axman -0,3 16,2 -24,1 63,0
Haypsi3 5,4 18,3 -12,4 87,0
Coayip 12,8 23,2 -8,2 78,0
Mambip 18,7 31,9 -3,5 42.0
Maycbim 23,2 40,8 11,3 17,0
inge 26,1 41,3 16,2 7,0
Tams13 245 42,1 18,4 3,0
KpIpkyiiek 19,1 30,5 6,3 7,0
Kazan 11,9 26,3 -8,2 37,0
Kaparma 4.8 17,4 -15,3 52,0
JKenrokcan 0 15,3 -28,0 64,0
Opraiiia *XbULIbIK 12,8 26,5 -6,5 4970

EH TeMmeHri xayblH-IIAIIBIH MOJIIepi KpIpKyiiek aiibiaaa 0,8 MM FaHa TYyCTi.
[inge, TambI3, KBIPKYHEK aigapbliHa TYCETIH >KaybIH-IIANTHBIH a3 0O0Jybl TOMBIPAK
BUIFAJIBIHA KOTI 9CEp eTMeili. AyaHblH opTalla TOYIIKTIK Kbutysbirbl 00M KOFapsl
yakbIThl 195-205 KyHTe CO3BUIABL. AyaHbIH a0COJIOTTI MaKCHUMAJIbJl JKbUTYJIBIFBI
e avbiaga 36,80C neiiiH Oosambl. AOCOTIOTTI MUHMMAJI CYBIKTBIK KaHTap
anpraaa — 20,50C nmeitin 6omanpl. AyaHbIH CajJbICTBIPMAJIbl BUIFAIBUIBIFBI  OpTallla
KOIDKBUIJBIK MOJIIMETTEPTe KaparaHa TeK FaHa Ky3-KbIC aijapbIH/a IIaMaibl apThIK,
an KanraH annap OodbiHma - 3-11 % apaneiFbiHga kem Ooiabl. )Kammsl, JKaybIH-
IIANIBIHHBIH TYCYl OOWBIHINA, TEK Ka3aH, Kapalla, *eJITokcaH ainapbiHa (58,6; 55,4;
79,7) KeIDKbUIABIK IlIamMara KaparaHma covikecinme 21,4; 3,4; 157 MM apThIK
TYCKEHIHE KapaMmacTaH Oacka aiapga eTe a3 TycTi.  AWMakTarbl ayaHbIH
CAJIBICTBIPMAJTbl  BUIFAIBUIBIFBI  COHFBI VI JKBUIJAFBI MOJIIMETTEp OOWBIHINIA €H
xorapsl 1merine (54-78%) Ky3ri-KbICKbI-KOKTEMT1 aiiIapblHaa, ajl €H TOMEHTI IIIeTriHe
(34-35%) xa3 aitmapsinga sxerefi (18-kecre).
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Kecre 18 - «l1IpiMKeHT — ATPO» METEPOCTAHLUSACHIHBIH KOTHKBUIIBIK arpOKINMATTBIK KOPCETKIIITEP1

Keuryneik memmepi 0C blnran, Mmm
No Aia ayaHbIH TONBIPAK TOTBIPAK TEPEHIITIH/ET aya ToymikTik
- f1ap OeTiHIeri BUIFAJIIBUIBIFbI BUIFAI
opTama max | min | max min 5 10 15 20 40 MeJepi
KanTap -2,3 18,5 - 17,0 | -23,7 - - - 2,4 16,2 69 22,8
21,3
Axnan -1,6 15,4 - 115 |-24,0 - - - 2,7 8,0 71 140,0
17,2
Haypsi3 4.0 17,6 - 31,7 |-10,7 - - - 6,6 45 68 67,1
15,0
Coyip 11,3 30,1 -40 | 416 |-35 12,1 11,2 11,2 | 11,0 10,2 61 47.6
Mamebip 17,9 32,0 0,7 |542 |-24 19,7 19,9 19,4 | 18,9 17,2 52 14,9
Maycbim 24,0 37,1 99 1698 |75 27,9 26,9 26,3 | 25,7 23,1 42 45
linge 25,8 70,0 10,7 | 67,0 | 8,5 29,5 28,3 28,1 | 27,7 25,8 41 26,9
Tame13 24,4 38,8 7,7 1663 |45 28,8 27,7 27,7 | 27,6 26,4 33 0
Kpipkyiiek 20,4 38,8 55 |588 |27 22,9 22,6 22,9 | 22,2 22,2 32 25,2
Kazan 11,9 28,9 -14 | 405 |-3,1 11,9 12,8 13,4 | 13,8 14,1 56 18,4
Kaparmra 47 15,0 -35 1231 |-94 - - - 5,9 71 71 8,2
Kenrokcan | 5,4 21,8 -80 | 205 |-12,9 - - - 2,4 2,9 60 31,8
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a3 keseHiHAeri ayaHbIH IIaMaJaH ThIC KYPFAKIIBUIBIFBI MEH JKaybIH-
IIANIBIHHBIH 6T€ a3 O0IYBI TOMBIPAKTHIH KOT KypFaybIHa )KOHE OHBIH BUIFAJIBIHBIH €H,
TOMEHT1 IIeTiHE XeTyiHe ceberii 60saapl. COHIBIKTaH OMAANABIH ©CIi-1aMybIHBIH
JYPBIC KYPYIH KaMTaMachl3 €Till, OJIaH carlajibl, 9pi MOJI ©HIM ajly YIIiH OHBIH OCIII-
JaMyKE3CHJIEPIHJIe MIHIETTI TYPJIC Cyapy KYMBICTAPhI XKYPIi3ULai.

BereratuBTi Ke31HJET1 JKENTe IIBIFBIC JKOHE COJITYCTIK-IIBIFBIC OaFbITHIHIAAFbI
xenaep xaTtanbl. JKenmiH opTamma KbUIIBIK KbeUIIaMaeiFel 3,1 mM/cex. Kemkpuiapik
KJIUMATTHIK KepceTkimrep 18 kectene kepceTiii.

AymaHIacThIpy  HETI3IHJE  arpoKIMMATTBIK  KepCeTKimTep-oenrim  Oip
TEPPUTOPUSIAAFE] JKAyBIH-IIANIBIH MOJIIEPIMEH BETETAIMSIIBIK KE3CHIHAETI OH
TeMIlepaTypajjap KOCHIHABICHIHBIH apa CaJMaFblH CHUIATTAUTHIH THAPOTEPMUSIIBIK
kodpounument (['TK) xaOGpumanran. ['TK-Oenrini TepuUTOPUSHBIH — KBLITyMEH
KaMmTamach3 eTinyin Oaranay (Cunsrun 6oitbiama). I'TK -0,2-1,0 nmefiin >xoHe omaH
na apThiK, an Beretanus keseHiHzeri 100C >xorapbl TemrmepaTypaiap >KUBIHTBIFBI
3100-3600 rpamycka feiiH >kKoHE OJIaHJia achIll ©3repin OThIPAbI. ['MAPOTEPMUSITBIK
koaddurmenti 0,66 tex (19-kecre).

Kecre 19 - Xeuigap Oo#bIHIIA ayaHBIH CaJbICTBIPMAJbl  BUIFAIIBUIBIFBL, %0
(IIpiMKeHTarpo METEOCTAHIIUACHIHBIH MAJIIMETTEP1 OONBIHIIIA)

Aiinap Oprama | 2018 | Memmep- 2019 | Memmep- | 2020 | MemmepacH
KOIDKBUI- | kb1 | neH aybIT | Kbt | geH aysiT | JKbui aybIT
TIIBIK KYBL,* KYBI, £ KYBL*
Kanrap 72 69 -3 72 0 75,6 +3,6
Axnan 73 68 -5 65 -8 67,6 -5,4
Haypsi3 69 58 -11 5/8 -11 62 -7
Cayip 60 60 0 54 -6 56,3 -3,7
Mawmpbip 56 55 -1 48 -8 423 -13,7
Maycbim 43 46 3 37 -6 30 -13
inme 38 52 14 34 -4 33,6 -4.4
Tamebi3 34 35 1 30 -4 34,6 +0,6
KeIpkyiiek 39 49 10 36 -3 35 -4
Kazan 55 52 -3 68 13 59,6 +4,6
Kapamra 69 76 7 71 2 73,3 +4,3
Kenrokcan 73 69 -4 78 5 71,3 -1,7

KnuMarTeIK karaaibl TOJIIMI HEMECE cyapMalibl €riHIIUIIKKE THIMAL O0Jbl. S
KecTelle KOpCETUITeH MaliMeTTep OOMBbIHINA ayaHbIH KBUTYJIBIFBl COylp albIHAA
11,30C, an Tomeipak Tepenairinaeri kputyiaslk 10,20 C 40 cm TepeHaikTe. AyaHbIH
BUTFATIIBUIBIFBI 6,1 %-Kke xeTeni. Toymikreri putra Mesmepi 82,4 mm. linae alibiaga
ayaHblH KbUTyJbIFbl 25,80 C 40 cM TepeHIIKTe ayaHbIH bUIFAIIbUIBIFL 41%
TOYJIKTET1 bUTFa] Memiepl 26,9 MM. Al Ka3aH allbIHAA ayaHBIH KbLTYJIBIFbI 11,90 C,
TONBIPAK ~TEPEHIITIHACTI >KbUTYJBIK 14,1o C 40 cm TepeHmikTe. AyaHbIH
BUTFAIIIBUTBIFBL 56%, ToymikTeri butran memmepi 18,4 mm. XKammer 2019 xeuiasig
Ky3i Kyprak 6osbin 2020 xbutel pitFan 118,6 MM KeM TYCTI KOIDKBUIIBIK MOJIIIEPTe
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Kaparanaa. TypkicTan 0OJBICH THIPOTEOJIOTO — MEJIOPATHBTI dKcneaunusiHbiH MCX
PK kepceTkiliHeH anbIHbl. AyaHbIH OpTalia )KbULIbIK TeMieparypackl +13,4°C. Ex
bICTBIK+26°C. EH cybiK (KaHTapna) — 0,8°C. JXbeuinblH JKaybIH-IIAIIBIH MOJIEpl
akmanga - 89,4 mu, MuHUManbal - Tambizaa -0,8 mm. XKa3 alinapelHzia KYH BICTBIK,
BLIFAJl COHJBIKTAH KOJIMEH CYFaphbIIl TYPY Kepek (28-cypeTTe KopCceTiIreH).

MM

e C
160
150
140
130
120
30 110
27 100
24 20
21 80
18 70
15 60
12 50
9 40
6 30
20
1 1 1 1 1 1 1 1 1 1 1 10
L] L] L] L] L] L] ) L] L] L] ) L)
I 11 111 IV V VI VII VIII IX X XI XII
afnap
—— BUIFAI, MM ; Temmepartypa, °C; [ | Kyprakmbibk
Cyper 28 - MeTeopoNoTusIbIK KOPCETKIIITEPAIH KIMMaTOTpaMMachl
3.13.2 [[TapyalibUIBIKTBIH ~ TONBIPaFbl  KOHE OHBIH  ArPOXUMHUSIIBIK
KOPCETKIIITEPI

[IMapyambutblK TaHANTAPBIHBIH TOIMBIPAFbl — KOMIUT1 OHTYCTIK CYp TOMBIpaK.
TombIpak Ty3yIIi >KbIHBICTapbl KOO1HE Jeec Topi3Al caznak Oonbin Kenemi. Tombipak
KabaTTaphl 9JICI3 KOpiHE/I].

Mop@onoTusiIbIK  KYPBUIBICH TOIBIPAKTHIH Kapailipik KabaTblHAa opTaiia
KaJbIHABIFBIMEH cunattaiaabl (A+B=50-60 cm onbiy imiaae A=20 cm). Kapa mipik
KaOaThIHBIH TYCl KyaH alllblK CYPFBUIT.

KypbuibiMbl  OoMbIHIIA KoOlHE KecekTi Kabartel. Kaparmmipik KabGatTbl
TOMEHJETeH CalbIH JOHJ1 HEMECEe KECEKTl JoHM1 JKoHEe Tecik (KayblH KYpTTap MeH
AKOHIIKTEP KYPreHIIKTEH) KYPbUIBICTHI 00JIaIbI.

KapOoHatThl- numroBHaibAl Ka0aThIHBIH KYPBUIBIMBI OOMbIHIIA )KaHFaKThl. HCI
- J1a KailHaybl JKOFapbl. OHAENETIH TOMBIPAK KAa0aThl KECEKTI HEMECE Ca3J/ibl KECEKTI
KYPBUIBIMBIMEH, aJ1 )KBIPTBIJIMANTBIH KaOAT THIFBI3 KYPHUILIMBIMEH €pEKIIIeIICHE .

TombIpak KeCKiHIH Ky#enen 0asHaay TOMEH e KeITIpIreH:

Al- 0- 10cm. Cyp, KypFak, THIFbI3, TYOIPIIEKTi, >KOFaphl Kabatel (5 cMm-re
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JIeH1H) Ka0aTThI-CO3BIM/IbI, TOMEHIPEK-YHIH/ILIII, aybIp Ca3JaKThI.

A- 10-20 cm. Kyba makTel amblK CYp, KYPFakK, THIFbI3, QJICi3 TYOIpIIIKTI,
KECEKTI, JIOH/I1, aybIp Ca3daKThl.

B1 — 20-40 cm. KapGoHaTThl KerepreH Kyba amiblK cyp, KYpFakK, ThIFbI3, 9JICi3
KECEKTI, JIOH/I1, aybIp Ca3daKThl.

B — 40-65 cm. KapGonaTTel gakrapbl Oap ambIK KyOa cyp, KYpFak, THIFBI3,
JIOH]I1, )KaHFAKThI, aybIp Ca3daKThI.

C -65-120 cM. AmbIK capbl KapOOHATTHI JAaKTapbl Oap, KYpFakK, THIFbI3, YCaK
JIOH]I1, ayBIP Ca3TaKThlI.

B xabats! A KabaTbiHa Kaparanaa amisiktay. Kapoonarrap 25-65 cMm kabaTTas
KeWiH OuTiHe 1, )t 65 cM-ZIeH TOMEH KabaTTa TUIIC TapaJiFaH.

TombipakTeiy O6eTki Kabatel ( A1=5-6 cM) sdemepmi-aheMepouaThl OCIMIIK
KaybIMJACThl JKOHE OOpIBUIIAK IIbIMFA YKcac OOJIIBI. Kypbuibimer  GoiibiHIIIA
Ko01HE KECEeKT1 KaOaTThI.

KeipToutaTeln KabaT opTamia ecernreH anraHga 30 cMm-Te JeiiH JKeTel.
Komimri OHTYCTIK Cyp TONBIPAKTHIH KBIPTHIIATHIH KabaThiHAa Kapamripik 1,11-3,19%
xoHe sxanmbl azor 0,152-0,228 %, Oyn kepceTkiml TombIpak KadaThbl TOMEHJETeH
CallbIH a3adAThIHBIFEI KopceTuial. KapOboHat medepi TOmbIpak KadaThl TOMEHAECTEH
caiibiH apta Tycenl. CiHipy >KUBIHTHIFBI HeridiHeH 10-14 mr/akB 100 r apanbiFeiHaa
aybITKUIbI. CiHIpY JKyHeci KaJlbIIUUIIH MeJIepl Kon O0TybIMEH CUIIATTaIb.

XbunKbIManbl KOPEKTIK 3aTTapMEH KaMmTamachl3 €TUIyl MbIHAJail: a30THEeH-
opraiia, hocPopMeH- aJici3, KATUMUMEH — JKAKCHI.

TomnblpakThlH MEXaHUKAJIBIK KypaMbl OOWBIHIIA OpTalla Ca3laKThl, KeOIHE 1pi
TO3aHIbI J)KOHE ca3/bl (paKIUsIaH TYPAJIbI.

TananTelH >KOFapbl KabaTbIHAA Cy OTKI3TIII arperarrap MeJIIepl TOMbIpak
canMarbIiHbIH 35-40 malbI3bIH Kypailabl, cyapMaibl TaHanTapja OyJl KepCEeTKIII
TOMEHIpEK. TONBIPAKTHIH KBIPTHIIATHIH KaOATHIHBIH KOJIEMJIIK caJiMarbl opTamia 1,3
r/cMm2.

Cimipinren Hatpuii Memmiepi Imamainbl. COHIBIKTaH TOMNBIPAKTHIH CLITLT
peaknusicbia Kapamactan (pH-8,90-9,41) tonbipak Ty3aanbaraH.

ATpOHOMUSTBIK [1amMa OOWbIHINA, OYJI TOIBIPAK EKIHII TOMKA, >XOFapbl
Oarananapl. bipak aypuimapyaibuibK JaKbUIIAPBIHAH MOJI ©HIM Iy YIIIH a30T KOHE
dbochop Hemece OpraHo-MUHEPAIIbl THIHAWTKBIIIITAPMEH TBHIHAUTY Kepek. by
cyapMaJibl TaHAIITap YIIiH 6T¢ MaHbI3bI 00161 TaObLTIEI (20-25-KecTenep).

20-xecTene (02.11.2018 xpubl  AnMaThl KajlachlHAAFbl Y.Y.YcnaHoB
aTeIHIArel «TOIBIpaKkTaHy jkKoHE arpoxuMmus» Kazak FhUIBIMH-3EPTTEY MHCTHUTYTHI
JKIIIC) Tomblpakka CaHIBIK XUMUSIIBIK Tajaay acaiaabl. blHTamaHmaTKeimrap
KOJITAaHBLIFaH TOIBIPAKTHIH KYpPaMbIHA 3€PTTEY HOTIIKEICPIH/IE JKAJIIBI TYMYC, )KCHLT
TUAPOJIU3ICHETIH a30T, KO3FaJMalibl pocdop, KO3FaIMallbl Kaauil, KUBIHTBIK KaIHii,
KaJIBIIUH, MarHWi, HATpUM, Kajaui, >XKUBIHTHIK ¢docdop, xkammel azor, CO,, pH
MOHJIEP1 KEATIPUITEH.
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Kecre 20 - bluTamangaTtkpluTap KOJJAHBUIFAH TOMBIPAKTBIH KypamblHA 3€pTTEY
Hotwkenepl (02.11.2018 >xbutbl AnmaThl KajacklHAaFbl Y.Y.YCHaHOB aThIHAAFbI
«Tomnpipakrany koHe arpoxumus» Kazak reuibiMu-3epTTey HHCTUTYTHI JKIIIC)

P/c AHBIKTAJIATBIH KOPCETKIIITED Onmem 3eprrey 3eprTey amicTepi
Ne OipiKTepi | HOTIKeNepi
1 2 3 4 5
Tonbipakka CaHIBIK XHMHUSIJIBIK TAJIIAY JKacay
JKanmel rymyc
1 Kaszpirypt % 2,19 Tropun omici
2 [IpIMKEHT 3,19 OoiipIHIIIA
3 AmuHGYMap KbIIIKBIIBIHBIH TAMETHI 1,45
a¢upi (I)/ynri Nel
4 2-aMHH-3-METOKCUKapOOHUITAKPHIT 1,15
KBITIIKBUTBIHBIH KW TY3bIHBIH Z-U30Mepi
(IT)/ynri Ne2
5 | l-merun-3-MeTUIaMUH-MaJ€eHHAMU]T /YT 1,32
Ne3
6 1-amuHO-3-K€T0-5,5- TMMETUIILNKIIOTEKC- 1,42
1-en/ ynri Ned4
7 Meic (IT) kemmeni/ yuri Ne5 1,43
8 Typxkicran o6bicer, Opradackl ayaHbl, 1,11
Teptkyn cenockl
JKeHisn ruaponm3eHeTiH a3oT
1 KaszbirypT Mr/xr 33,6 TropuH xoHe
2 IIsIMKEHT 28,0 Kononoga ajici
3 Typkicran o6mbicel, Oprabacel ayaHsl, 42,0 OoMbIHIIA
TepTkyn cenocsl
Kosranmmansr pocdop
1 Kaspirypr Mr/kr 35 MECT
2 [IbIMKEHT 37 26205-91
3 Typkictan o6nbicsl, Oprabacel ayiaHsl, 230
TepTKkyn cenochl
Kosranmansl kanuii
1 Kaspirypr Mr/kr 300 MECT
2 [IbIMKEHT 490 26205-91
3 Typkictan o6nbickl, Oprabacel ayiaHsl, 1500
TepTKkyn cenochl
JKUBIHTEIK KaJIui
1 Kaspirypr % 2,53 MECT 26261-84
2 IIpIMKEHT 2,88
Ca Mg
1 Kaswirypr Mr- 10,89 | 4,46 | TI'pabapoB moaud.
2 HIpMKeHT 5xB/100 1/ | 15,84 | 5,94 | THTpUMETPIIK oJici
TONBIPAK OoMbIHIIIA
Na K
1 Kaspirypr Mr- 0,75 I'pabapos moaud.
9kB/100 1/ 0,31 | Kaparaesa xoHe
2 [IsIMKEHT TOTIBIPAK 0,46 | 0,50 MawmeToBa dici
OOMbIHIIIA
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20 - KecreHiH x)alracel

1 2 3 | 4 5
XKubiaThIK hochop
1 KaszbirypT % 0,152 MECT 26205-91
2 IemmMKeHT 0,188
3 AMUH-(pymMap KpIIIKBUIBIHBIH JUMETHII 0,196
a¢upi (I)/yari Nel
4 2-aMHH-3-METOKCUKapOOHMIIAKPUIT 0,208
KBIIIKBUTBIHBIH KaJIHid TY3bIHBIH Z-
uzomepi (1I)/ynri Ne2
5 | 1-merun-3-MeTUiIaMUH-MaJIEMHAMHU]T /YIIT1 0,228
Ne3
6 | 1-AMuHO-3-K€T0-5,5-TUMeETIIIIUKIIOTEKC- 0,220
1-en/ ynri Ned4
7 Meic (IT) kemmeni/ yuri Ne5 0,220
JKanmer a3oT
1 Kaspirypr % 0,126 MECT 26107-84
2 HIeiMKeHT 0,196
3 AMUH-(yMap KbILKbUIBIHBIH JUMETHII 0,154
a¢upi (I)/yari Nel
4 2-aMUH-3-METOKCHKaPOOHMIIAKPHIT 0,140
KBIIIKBUTBIHBIH KU TY3bIHBIH Z-
uzomepi (1I)/ynri Ne2
5 1-meTuin-3-meTmiiaMuH-MaJIEHHAMUA ] 0,168
/ynri Ne3
6 | 1-AMuHO-3-KeT0-5,5-TUMeTIIIIUKIIOreKC- 0,168
1-en/ ynri Ned4
7 Mpic (II) kereni/ ynri Ne5 0,154
CO2
1 Kaspirypr % 0,07 I'pabapos Mo .
2 IIbIMKEHT 4,61 ApHHYIIKMH  9jici
3 Typxkicran o6mbicel, Opaabach! ayaaHsbl, 5,12 OOMbIHIIIA
TepTKkyn cenochl
pH
1 Kaspirypr 9,03 MECT 26423-85
2 IIemMKeHT 9,41
3 Typxicran o6mbicer, Opadback! ayaaHsl, 8,90
TepTkyn cenocsl
21-kectene (20.11.2019 kbl AnmaTrhl  KajacklHAarbl  Y.Y.YcHnaHoB

aTeiHNarbl «TombIpakTaHy >koHE arpoxumus» Kazak FhUIBIMU-3€PTTEY WHCTUTYTHI
JKIIIC) Tomblpakka CaHIBIK XUMUSJIBIK Taijaay kacaiabl. blHTanmanmatkeimrap
KOJIAHBUJIFAH TOTBIPAKTHIH KYPaMbIHA 3€PTTEY HOTHKEIICPIH]IC JKAJIIBI TYMYC, JKEHLI
THUIPOJIM3ACHETIH a30T, Ko3ranMaibl pocdop, Ko3raamaibl Kalaui, >KHBIHTBIK Kallni,
KaJIBIIUH, MAarHui, HATpHWM, Kalui, >XUBIHTHIK ¢ocdop, kammsl a3zor, CO2, pH
MOHJIEP1 KEATIPUITEH.
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Kecre 21 - blHTananmarkeliTap KOJJAHBUIFAH TONBIPAKTBIH KYpaMblHA 3€pPTTEY
Hotwkenepl (20.11.2019 kbt AnmaThl KajackiHAarbl Y.Y.YCIaHOB aThIHAAFbBI
«Tomnpipakrany koHe arpoxumus» Kazak reuibiMu-3epTTey HHCTUTYTHI JKIIIC)

P/c AHBIKTAJIATBIH KOPCETKIIITED Onmem 3epTTey 3epTTey
Ne OipiikTepi | HOTHXKenepi ozicrepi
1 2 3 4 5
TomnbIpakka caHJIbIK XUMUSIIBIK TaJfay jkacay
JKanmel rymyc
1 AmuHbyMap KbIIIKBUIBIHBIH JUMETHI 3Pupi % 1,39 Tropun omici
(T)/ymri Nel OOMBIHIIIA
2 2-aMHH-3-METOKCUKapOOHUITaAKPHIT 1,35
KBIIIKBUIBIHBIH KaJIMi TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-merun-3-merrnamuH-ManenHamMu /yiri Ne3 1,33
JKeHiT TuApOIM3eHETIH a30T
1 AMuH(}yMap KbIIIKBUTBIHBIH AUMETHI dupi Mr/kr 31,6 TropuH xoHe
(I)/ynri Nel KonoHoBa
2 2-aMHH-3-METOKCUKapOOHUITaAKPHIT 27,0 onici
KBIIIKBUTBIHBIH KaJIMi TY3BIHBIH Z-U30Mepi OolibIHIIA
(IT)/ynri Ne2
3 | 1-merun-3-mermnamuH-ManenHamMuy /ynri Ne3 30,0
Kosrammaisr pocdop
1 AMuH(pYMap KbIIIKBUIBIHBIH JUMETHI 3Upi Mr/kr 25 MECT
(I)/ynri Nel 26205-91
2 2-aMUH-3-METOKCHKapOOHHMIIAKPIIT 27
KBIIIKBUTBIHBIH KAJIUH TY3bIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | l-merun-3-mMerunamuH-ManenHaMmun /yari N3 23
Kosranmansl kanuii
1 AMUH(DyMap KbIIIKBUIBIHBIH AUMETHI 3upi Mr/kr 330 MECT
(I)/ynri Nel 26205-91
2 2-aMHH-3-MEeTOKCUKapOOHUIIAKPUIT 450
KBIIIKBUTBIHBIH KAJIWHA TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | l-merun-3-mMerunamuH-ManenHaMmun /yari N3 500
JKUBIHTBIK Kanit
1 AMuH(pyMap KbIIKBUTBIHBIH AUMETHI dupi % 2,64 MECT
(I)/ynri Nel 26261-84
2 2-aMHH-3-MEeTOKCUKapOOHUIaKPUIT 2,83
KBITITKBUTBIHBIH KM TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 1-meTnin-3-MeTnnaMuH-ManenHaMu/yuri Ne3 2,80
Ca Mg
1 AmuH(pyMap KbIIIKBUTBIHBIH AUMeTI 3gupi | Mr-ske/100 | 10,09 | 4,26 I'pabapoB
(I)/ynri Nel rpaMmm Moaud.
2 2-aMHH-3-MEeTOKCUKapOOHUIIaKPUIT TONBIPAK 14,64 | 5,64 | TUTpUMETPITIK
KBIIIKBUTBIHBIH KaJIUH TY3bIHBIH Z-U30Mepi onici
(IT)/ynri Ne2 OOMbIHIIIA
3 1-meTwit-3-MeTnTaMuH-ManenHaMu, 1/ yiri Ne3 12,66 | 4,89
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21 - KecrteHiH )aJFacel

1 2 3 4 5 6
Na K
1 AmuHbyMap KbIIIKBUIBIHBIH JUMeTHI 3¢upi | Mr-sks/100 | 0,73 | 0,33 I'pabapos
(I)/ynri Nel rpaMm moud.
2 2-aMHH-3-METOKCHKapOOHUITAKPHIT TOIBIPAK 0,48 | 0,40 | KaparacBa
KBIIIKBUIBIHBIH KaJIMH TY3BIHBIH Z-U30Mepi JKOHE
(IT)/ynri Ne2 MameroBa
onici
OoMbIHIIIA
3 1-meTni-3-MeTmnaMuH-ManenHaMu 1/ yuri No3 0,65 |0,39
KubHThIK hochop
1 AmuHbYMap KbIIIKBIIBIHBIH JTUMETHI 2PUpi % 0,208 MECT
(I)/ynri Nel 26205-91
2 2-aMHH-3-METOKCHKapOOHUITaAKPHIT 0,228
KBITIIKBUTBIHBIH KU TY3bIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-mernn-3-MeTmnamMuH-ManenHaMu L/ yari Ne3 0,220
JKanmer a3oT
1 AMuH(pYMap KbIIIKBUIBIHBIH JUMETHI 3Upi % 0,140 MECT
(D)/ynri Nel 26107-84
2 2-aMHH-3-METOKCUKapOOHMIIAKPHIT 0,154
KBIIIKBUIBIHBIH KaJIHi TY3bIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 1-meTun-3-MeTunaMuH-MajnenHaMu 1/ yiari No3 0,140
CO2
1 AMuH(}yMap KbIIIKBUTBIHBIH AUMETHI 3upi % 1,07 I'pabapos
(I)/ynri Nel Monud.
2 2-aMHH-3-MEeTOKCUKapOOHUIIaKPUIT 2,61 ApUHYIIKUH
KBIIIKBUIBIHBIH KaJIUN TY3bIHBIH Z-U30Mepi onici
(IT)/ynri Ne2 OOMbIHIIIA
3 | 1-mernn-3-MeTrnamMuH-ManenHaMu L/ yiari Ne3 2,12
pH
1 AMuH(pyMap KbIIKBUTBIHBIH AUMETHI d(hupi 8,90 MECT
(D/ynri Nel 26423-85
2 2-aMMH-3-MEeTOKCUKapOOHUIIaKPUII 8,88
KBITIKBUTBIHBIH KW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 1-meTwit-3-MeTmnaMuH-ManenHaMu 1/ yiri Ne3 8,64
22-KecTene (20.10.2020 >xbuIBI AnMaThl KajachiHIarbl Y.Y.YcmnaHoB

aTeiHAarbl «TomblpakTaHy koHE arpoxuMmus» Kazak FbUIBIMH-3€pTTE€Y WHCTUTYTHI
JKIIIC) Tomblpakka CaHIBIK XUMUSJIBIK Tajnjaay kacanibl. bIHTananmatkeiurap
KOJIJTAHBUTFaH TOTMBIPAKTBIH KypaMbIHa 3€PTTEY HOTHKEIEPIHIE KAl TYMYC, KEHIT
TUAPOJIU3/ICHETIH a30T, Ko3raaMaisl (pochop, KozralMalbl Kaaui, )KUBIHTBIK KaIHii,
KaJIbIIUH, MarHui, HaTpWM, Kalui, >KUBIHTHIK ¢ocdop, xkammel a3zot, CO2, pH
MOHJEP1 KEATIPUIII.
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Kecre 22 - bluTamangaTKpIITap KOJJAHBUIFAH TOMBIPAKTBIH KypaMblHAa 3€pTTEY
Hotwkenepl (20.10.2020 >xbutl AnmaThl KajacklHAaFbl Y.Y.YCHaHOB aThIHAAFbI
«Tomnpipakrany koHe arpoxumus» Kazak reuibiMu-3epTTey HHCTUTYTHI JKIIIC)

P/c AHBIKTQJIaTBIH KOPCETKIIITED Omnmem 3eprrey 3eprrey omicTepi
Ne OipimikTepi | HOTHXenepi
1 2 3 4 5
TomnbIpakka caHJIbIK XUMUSIIBIK TaJfay jkacay
JKanmel rymyc
1 AmuHGYMap KbIIIKBIIBIHBIH TAMETHI % 1,39 Tropun omici
a¢upi (I)/yari Nel OoiibIHIIA
2 2-aMHH-3-METOKCUKapOOHUIaAKPHUIT 1,35
KBIIIKBUIBIHBIH KaJIHH TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-merun-3-MeTHiaMuH-MaJIeMHAMU /YT 1,33
Ne3
JKeHisn ruaponm3eHeTiH a3oT
1 AMuH(}yMap KbIIIKBUTBIHBIH IUMETUI Mr/kr 31,6 TropuH xoHe
a¢upi (I)/ynri Nel Kononogsa ozici
2 2-aMHH-3-METOKCUKapOOHHUIIAKPUIT 27,0 OolibIHIIIA
KBIIIKBUTBIHBIH KAJIUH TY3bIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1l-merun-3-MeTuIaMUH-MaJ€eHHAMU]T /YT 30,0
Ne3
Kosrammaisr pocdop
1 AmuH(pyYMap KbIIIKBUIBIHBIH TUMETHT Mr/kr 25 MECT
a¢upi (I)/yari Nel 26205-91
2 2-aMUH-3-METOKCHKapOOHMIIAKPIIT 27
KBIIIKBUTBIHBIH KAJIWH TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-metun-3-meTunaMuH-MalenHaAMU /YT 23
Ne3
Kozranmansl kajmit
1 AMuH(DyMap KbITIKBUTBIHBIH IUMETUI Mr/kr 330 MEMCT
a¢upi (I)/ynri Nel 26205-91
2 2-aMMH-3-METOKCUKapOOHUIIaKPUII 450
KBITIKBUTBIHBIH KW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-merun-3-MeTHiIaMUH-MaJIEHHAMU /YT 500
Ne3
JKUBIHTHIK KaTnit
1 AMuH(}yMap KbIIKBUTBIHBIH TUMETUI % 2,64 MECT
a¢upi (I)/yari Nel 26261-84
2 2-aMHH-3-METOKCUKapOOHMIIaKPUIT 2,83
KBITITKBUTBIHBIH KW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-mernn-3-MeTHIaMUH-MaJIeHHAMU /YT 2,80

Ne3

80




22 -

Kecrenin xanracel

1 2 3 4 5 6
Ca Mg
1 AmuHbYMap KbIIIKBIIBIHBIH TAMETHI Mr-3x8/100 | 10,09 | 4,26 I'pabapos
a¢upi (I)/yari Nel rpaMm Mo ud.
2 2-aMHH-3-METOKCUKapOOHUIaAKPHUIT TONBIPAK 14,64 | 5,64 | TUTpUMETPIIK
KBIIIKBUIBIHBIH KaJIMH TY3BIHBIH Z-U30Mepi onici 6oibIHIIA
(IT)/ymri Ne2
3 1-merun-3-MeTrmiIaMuH-MaJIEHHAMU T 12,33 | 4,89
/ynri Ne3
Na K
1 AmuH(pyMap KbIIIKbUIBIHBIH TUMETHT Mr-3k8/100 | 0,73 | 0,33 I'pabapoB
a¢upi (I)/yari Nel rpamMm Moaud.
2 2-aMHH-3-METOKCUKapOOHUIAKPHIT TOMBIPAK 0,48 | 0,40 | KaparaeBa :xoHe
KBIIIKBUIBIHBIH KaJIUW TY3bIHBIH Z-U30Mepi MametoBa Ojici
(IT)/ynri Ne2 OolibIHIIIA
3 | l-merun-3-MeTuIaMUH-MaJ€eHHAMU]T /YT 0,65 | 0,39
Ne3
JKubHThIK hochop
1 AmuH(pyMap KbIIIKBUIBIHBIH TUMETHT % 0,208 MECT
a¢upi (I)/yari Nel 26205-91
2 2-aMHH-3-METOKCUKapOOHHUIIAKPUIT 0,228
KBIIIKBUTBIHBIH KAJIUH TY3bIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-merun-3-MeTHIaMUH-MaJenHAMHET /YT 0,220
No3
JKanmsl azot
1 AMuH(DyMap KbITIKBUTBIHBIH IUMETUI % 0,140 MECT
a¢upi (I)/yari Nel 26107-84
2 2-aMMH-3-METOKCUKapOOHUIIaKPUII 0,154
KBITIKBUTBIHBIH KW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-metun-3-meTunaMuH-MalenHaMu /YT 0,150
Ne3
CO2
1 AMuH(DyMap KbITIKBUTBIHBIH IUMETUI % 1,07 ['pabapos
a¢upi (I)/yari Nel Monud.
2 2-aMMH-3-METOKCUKapOOHUIIaKPUII 2,61 ApUHYIIKUH
KBIIIKBUTBIHBIH KaJTUW TY3bIHBIH Z-U30Mepl omicl OOMBIHIIIA
(IT)/ynri Ne2
3 | 1-mernn-3-MeTHIaMUH-MaJIeHHAMU /YT 2,12
Ne3
pH
1 AMuH(yMap KbITIKBUTBIHBIH TUMETUI 8,90 MECT
a¢upi (I)/ynri Nel 26423-85
2 2-aMHH-3-METOKCUKapOOHMUIIaKPUIT 8,88
KBITITKBUTBIHBIH KW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 | 1-mernn-3-MeTHIaMUH-MaJIeHHAMUT /YT 8,64
Ne3
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Kecre 23 — TombIpakThlH MEXaHHMKANBIK KypamblHa Tajinay skacay (02.11.2018 sxbuiel AnMmaTel KanachiHAarbsl Y.Y.YcmaHoB
ateiHIarbl « TombIpakTany skoHe arpoxumus Kazak reutbiMu-3eprrey nHCTUTYTH JKIIC)

P/c Yonri H20,% AOCOIIOTTIK KYpFaK TOTbIpakKa ¢ppakuusuiap Kypamsl, %
Ne
Opakuus enmemaepi, MM
Kym [an Nn 3
1,0- 0,25- 0,05- 0,01- 0,005- | <0,001 <0,01
0,25 0,005 0,01 0,005 0,001 dpakuusapsl
1 Kaspirypr 0,74 5,763 39,835 | 31,030 | 4,836 11,686 6,851 23,373
2 HIbiMKeHT 2,30 0,450 46,325 | 9,007 8,598 22,518 | 13,101 44,217

Kecte 24— TonbipakThiH rpaHyIOMETPUSIIBIK KypaMbiHa Tanay sxkacay (02.11.2018 »xbinbl AnmaTsl KasacbiHAarsl Y.Y.YcnaHoB
atbiHarbl « TombIpakTaHy jxoHe arpoxumusy Kaszak reutbiMu-3epTTey HHCTUTYTHI JKIIIC)

P/ Yonri H20,% AOCOTIOTTIK KYpFaK ToNbIpakka (pakuusiap Kypamsl, %o
c
Ne @pakuus enmemaepi, MM
Kym Hlayg Wn 3
1,0-0,25 0,25- 0,05- 0,01- 0,005- <0,001 <0,01
0,005 0,01 0,005 0,001 Opaknusuiapsl
1 AMuH(byMap KbIIKBUIBIHBIH TUMETHI 3(upi 1,06 10,067 33,738 19,001 9,299 11,724 16,171 37,194
(I)/ynri Nel
2 2-aMUH-3-METOKCHKapOOHHIIAKPIIT 0,82 18,149 41,520 15,729 5,646 5,243 13,712 24,602
KBIIKBUTBIHBIH KWW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 1-metun-3-MeTmiaMuH-ManenHaMu 1 /yari Ne3 0,68 24,406 41,361 12,082 6,444 4,027 11,679 22,151
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Kecre 25 - TonblpakThiH IpaHyIOMETPHUSIIBIK KypaMbiHa Tanaay kacay (20.10.2020 sxbuisl ATMathl KanackiHAarsl ¥Y.Y.YcmnaHoB
atbiHIarbl « TombIpakTany sxoHe arpoxumMusy Kazak reutbiMu-3eprrey nHCTUTYTHI JKIIC)

P/c Yari H20,% AGCOTIOTTIK KYpFaK TONbIpaKka (pakuusiap Kypambl, %o
No
®dpaknus enmemaepi, MM
Kym Hlayg Wn 3
1,0- 0,25- 0,05- 0,01- 0,005- <0,001 <0,01
0,25 0,005 0,01 0,005 0,001 dbpakuusIapbl
1 AMUH- pyMap KbIIIKbUIBIHBIH JUMETHI dPUPi 1,06 10,067 33,738 19,001 9,299 11,724 16,171 37,194
(I)/ynri Nel
2 2-aMUH-3-METOKCHKapOOHMIIAKPIIT 0,82 18,149 41,520 15,729 5,643 5,243 13,712 24,602
KBIIIKBIIBIHBIH KUK TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2
3 1-metun-3-MeTmIaMuH-MaienHaMu 1 /yari Ne3 0,68 24,406 41,361 12,082 6,444 4,027 11,696 22,151
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23-KecTele TOMBIPAKTHIH MEXaHHUKAIBIK KYpaMblHA Tajijay JKacaljbl
(02.11.2018 xbu1bl AnmaTel KanackliHAarbl Y.Y.VcnaHoB aTeiHAarbl « TomblpakTaHy
)KoHe arpoxumus» Kazak FeuibiMu-3epTTey HHCTUTTYTHI JKIIIC).

24-25 Kectenepae BIHTAJIAHJATKBIIITAD KOCBUIFAH TOIBIPAK YJTLIEpiHe
ChIHaAMajap JadlbIHIANBIN, OHJAFbl TOIBIPAKTHIH TPAHYJIOMETPHSIIBIK KypaMbIHA
tangay >xacanasl (02.11.2018 xbutbl AnMatel KajdackiHAarsl ¥Y.Y.YcmaHOB aThIHIAFbI
«TomnblpakTany >xoHe arpoxumus» Kazak relmbiMu-3eprrey HHCTUTYTHI JKILIC).

3.13.3 JJanansik ToxKipubOenep OOMbIHINA aNbIHFAH HOTIKETIEP

Toxipube kesinme 3 nutp cyra +10 Mr Kamcymnanbl KOCHII, CyCIICH3Us XKacarl,
100 xr 6unait JoHIEPiH apanacThIPhIN OHACIII.

Toxipube xyprisreHae Oakpulay HYCKaChlHa KaparaHga aMuH-(pymap
KBITITKBUTBIHBIH, TYBIHIBUIAPHI HETI31HAC JalbIHAAIFaH BIHTAJAHAATKBIIITAPABIH 2-4
HyCKajapna 24 caraTtka cyra OaThIpbUIIbI, 3-5 HYCKalapja KarcylaHbl cyla epiTiM,
TYKbIMapFa apanacThIPbLUIJIbI.

bunaiinein KpacnoBogonanackas 210 coptel anbiaabl («KpacHoBogoma  aybll
HIapyalIbUIBIFl  TOKIPUOE CTAHIHUACHD) IKAYarKEPHIUINri MIEKTEYJl CEPIKTECTIr).
Copt epre miceni, eryaeH Oactam OaaybI3[bIH ITicylHe JeHiHri kezeH 248-264
TOYNIKTI KYpauJibl, BereTauusuiblK Ke3eH 230-246 Toymik, Kyjiam KeTmeiai, KyIITi
JaMbIFaH TaMBIp >KYHMECIHIH apKacblHAa KYPFAKIIBUIBIKKA TO3IMJILIITT >KOFaphI.
Kamramacei3 erinren -21,0 1/ra, akysi3 memtepi 14,2-15,3%, aBropsr A. Mapko.

26-xecTeeH albIHFaH HOTIDKENIEp KOPCETKEeHIeW,  OWmalIblH COpPTHIHAA
TYKBIMHBIH OHIIN TIBIFYbl OaKblIay HYCKACBIMEH CalbICThIpFaHAa KallCcyiachls 2-
HYCKaJa 2 TAyJIKTE ’KOHE Karcysachl3 4-Hyckaaa 1 Toysikke epTe ©HIN IIBIKKAHBI
aHBIKTANABI. AJ Karcynacel3 2-4 HyCKallapMEeH CajbICThIpFaHia KarcyjaameH 3-5
HYcKayapaa 4-3 TOyimiKKe epTe OHIN MIBIKKAHBI AaHBIKTAJIbI.

Tynreny  OoifpiHIa  Kamcymacel3s  2-4  HyYcKajapja — KarcyjlameH
BIHTAJTAHAATKBII 1-MeTHII-3-MeTHIaMUH-MallenHaMu /yari Ne3 jkoHe KarcyliameH
piHTaNIaHaaTKbI MbIc (II) kemeni/ yari NoS5 Hyckamapra kaparanmga 2,2 sxoHe 2,4
JaHara TOMEH OOJybl aHBIKTAJIJIbI.

OCIMIIIKTIH MacaKTaHybl KE3€HIHJI€ Karcyacki3 2-4 HycKajlap/aa KarncyilamMeH
BIHTAJIAHAATKBIIT 1-MeTHII-3-MeTHIaMUH-MallenHaMu /yari Ne3 jkoHe KarcyliameH
piHTaNIaHaaTKbI MbIC (1) kemeni/ynri NeS Hyckamapra kaparanga 5,6 cm xoHe 9,1
CM TOMEH €KEH/IIT1 aHBIKTAJIbI.

OCIMIIKTIH micyl KesiHAe Karmcynachl3 2-4 HycKajgapAa KarcyJiamMeH
BIHTAJTAHAATKBII 1-MeTui-3-MeTUIaMUuH-MallenHaMu] /yiari Ne3 skoHe KarcyliameH
piHTasIanaaTKbI MbIC (II) kemeni/ ynri NeS5 Hyckanapra kaparanja 5,4 cm xkoue 5,1
CM TOMEH €KEH/IT aHBIKTAJIIbI.

AJ MacakTap/pIH J0H caHbl OOMBIHINA KalCyJachi3 2-4 HycKanapjaa 2 xoHe 3
JlaHara a3 eKeHIiri 6ankanapl (26-kecte).

OHIM/II ecerke alFaH/a KUHAY Ke3€HIHEH aJJIbiH OHIMIUTIKTI KI/M2 eceOiHeH
KOJIEMIHJIE €CeTTEeI/I.
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Kecre 26 - blutanannatkpeimrap OuMaaiasiH COpPThl (KY3IIK, )KyYMcak Oumai) ecim-
epkenjeyine acepl (2019 xblibl)

Ne Hyckanap Onin | Tynrenyi, OciMIiKTiH OOMEBI, CM MacakTrarbl
LIBIFYBI, JaHa Macakrany [Ticy JIOH CaHBHI,
KYH Ke3eHIHAe | Ke3eHIHIe IaHa
1 Bakputay 12 3,1+0,07 75,2+0,5 92,5+0,68 | 21,0+0,66
2 | Kamcynace3+bIHTaIaHAATKBIIT 10 4,3+0,06 80,3+0,5 | 101,3+0,26 | 23,0+0,58
1-metun-3-MeTHIaMHUH-
ManenHaMu 1/ yariNe3
3 | Kancynamen+bIHTaaHIATKBIII 8 6,5+0,06 | 85,9+0,38 | 106,7+0,84 | 25,0+0,51
1-metun-3-MeTHIaMUH-
MayienHaMu 1 /yari Ne3
4 | KarcynachI3+bIHTaIaHAATKBIII 11 47+0,07 | 82,1+0,78 | 105,8+0,66 | 23,0+0,58
meic (II) xemeni/ ynri Ne5
5 | KancynameH+bIHTanaHIaTKbIIII 9 7,1+0,24 | 91,2+0,68 | 110,9+0,66 | 26,0+0,51
mbic (I1) kemeni/ ynri NeS
27-kecTeferi  MomiMeTTep  KepceTkeHjaei, |-m  kailtamay — OoubIHIIA
KYPri3uireH 3eprreysiep OolibliHIIAa OakplUlay HYCKACBIMEH  CalIbICThIpFaHAa

Karcysiaachbl3 2 HyCKachblHIa 2 KI/M° OHIMIILIIT, Karcyiackl3 4 Hyckaga 1 KI/M°
JKOFapbl OHIMIUII aHBIKTAIABL. AJ KamncyllaMeH BIHTAJIaHJATKbII 1-MeTHI-3-
MeTHIAMHH-MaTenHaMu/yriNe3  HyckachiHZa 4 Kr/M° OHIMALIr, KarcynameH
piHTaaHAaTKeI MbIc (I1) xemeni/ynri Ne5 nyckaceiHaa 3 KT/M> ©HIMILIIr YKOFaphI
00JTybI aHBIKTAJIIBI.

Il-m1 kaiitanay OoOWMBIHIIA >KYPri3UIreH 3epTTEyep KOpPCETKEHJeH, Oakbliay
HYCKAaChIMEH CAJIBICTBIpFAaH/Ia Kamcynachl3 2-HyckaceiHga 0,4 KI/M? OHIM/ILTITI,
Karcynace3 4 nyckana 0,4 Kr/M> »OFapbl OHIMILTIM aHBIKTATABL AJ KarCylaMeH
BIHTATAHIATKBIT  1-MeTmin-3-meTmnaMuH-ManenHaMur/yiariNe3  HyckaceiHga 0,7
Kr/M°  OHIMLIITI, KarncyynameH bIHTaMaHAaTKbimn  Mbic  (II)  kemeni/yari  Ne5
HyckacbiHaa 0,8 KI/M> OHIM/ILITIT1 KOFaphl 00TYbl AHBIKTAJIJIBI.

[1l-m1 xafitamay OoibIHINIA SKYPri3iIr€H 3epTreysiep OoifbiHIIA OakbuIay
HYCKACBIMEH CaJIBICTBIPFaH/Ia Kamcylachklds 2 HyckacbiHaa 0,6 KT/M° OHIM/ILIITI,
karncynacei3 4 nyckaga 0,5 KI/M®  OHIMILTN  aHBIKTAIgel. AJ KarcyJiaMmeH
BIHTAJAHAATKBII 1-MeTHII-3-MeTHIaMUH-MaJIenHaMu 1/ yariNe3 HyckacbiHaa 1 KT/M?,
karcyinameH bIHTamaHAaTKeim Mbic (II) kemeni/ynri Ne5 wyckackiHma |1 KT/M°
OHIMJIUIIT] KOFaphl OOJTYbl AHBIKTAJIIBI.

XKanner  eHimaumiri OoWbIHIIA OaKbUIAy HYCKACBIMEH CaJBICTBHIPFaHIA
Karcynachl3 2 HyckacbiHaa 1,9 KT/M? OHIMILIITI, Karncynackld3 4 Hyckana 1,7 KT/M?
OHIMITITT aHBIKTAJIbI. AJl KarcyjJaMeH BbIHTaJdaHAATKbI l-MeTuiI-3-MeTHIaMuH-
ManernHamu/yiriNe3 Hyckachiaa 3 KT/M? OHIM/ILJIIT1, KaIllCyJaMeH bIHTaJaHIaTKbIIIT
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mpic (II) kemeni/yari Ne5 Hyckaceimma 3,2 Kr/M°  OHIMAUTING KOFapbl GOITYbI
AHBIKTAJIEI.

Oprama eHIMIUIIN OoHbIHINIA OakplIay HYCKACBIMEH CallbICTBIpFaHaa
Karcynacb3 2 HyckacbiHaa 0,46 KT/M> OHIM/ILIITI, Karcynace3 4 Hyckana 0,4 KT/M>
OHIMILTITT aHBIKTAIIBI. AJ KarcyjaMeH BbIHTaJaHAATKbII 1-MeTHI-3-MeTHIIaMUH-
ManenHamu/ynriNe3  HyckaceiHga 0,83 KT/M° OHIMIUTIT,  KarcyJiaMeH
piHTaaHAaTKbI MbIC (I1) kemeni/ynri NeS nyckaceinaa 0,9 KT/M> OHIM/ILIIIT] dKOFapPhI
00JTybl AaHBIKTAJIJIBI.

Kecre 27 - blurananmarksimrap ounaiasiv KpacHoBogomanckas 210 coptsl (Ky3iK,
KyMmcak oumait) enimine acepi (2019 xbutb)

Ne | Hyckanap Kaifranay GoiibIHIIA OHIMALTIT], Kr/M’ OHiwMm, Kocbim
I I i XKamnsr | Oprama 1/ra ma eHiM,
1/ra

1 bakpuiay 2,1 2,0 1,8 5,9 19 19,0 -

2 Kamncynaceiz+e | 2,3 2,4 2,4 7,1 2,36 23,6 4.6
TajJaHgaTken  1-
METHI-3-
METHJIAMHUH-

MaJleMHaMU 1/ YT
Ne3

3 Kancynamen+en | 2,7 2,7 2,8 8,2 2,73 27,3 8,3
TajJaHmaTkeimn  1-
METHUI-3-
METHIIAMUH-

MaJlenHaMU]]
/ynri Ne3

4 Karicynaceiz+ 2,2 2,4 2,3 6,9 2,30 23,0 4.0
BIHTAJIaHAATKbIII
Mmeic (II) xemeni/
yari Ne5

5 Kancynamen+sn | 2,9 2,8 2,8 8,5 2,80 28,0 9,0
TaJIaHIaTKbIII
mbic(I)
KerreH1/yari Ne5

HCP-0,76, M-0,87

Ochbl anbIHFaH MOJIIMETTEpre coikec 0aKbUIayMEH CaIbICThIPFaH/Ia Karcynachi3
2 HyckaceiHAa 4,6 11/ra KOChIMIIIa ©HIM, Karcyiachi3 4 Hyckana 4,0 1/ra KockMIna
OHIM OHIMIUIIN aHBIKTAIABL. AJ KamcyjJaMeH BbIHTAIaHAATKbI 1-mMeTwi-3-
MeTwIaMruH-MajaenHaMu 1/ yiariNe3 Hyckaceiaa 8,3 11/ra KOChIMILIA ©HIM, KarcylamMeH
piHTaaHAaTKb MbIC (II) kemreni/ynri Ne5 nyckaceiga 9,0 m/ra KochiMIlia ©HIM
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OHIM/ILIIIT1 )KOFapbl OOTYBI aHBIKTANIBI (27-KecTe).

28-kecTefieH  allblIHFaH  HOTIKEIep KOPCETKEH/IEH, onmanaplg
KpacnoBopomnasnckast 210 copThiHIa TYKBIMHBIH OHII HIBIFYbl O0aKbljIay HYCKACHIMEH
CaJIBICThIpFaH/a KarcyJjachkl3 2-HYyCKa/la 2 TOyJIKTe JKoHe Karcynachd 4-Hyckaaa 1
TOYJIIKKE KeIlll OHIN IIbIKKaHbl aHBIKTAIABI. AJl Karcynachl3 2-4 HycKajlapMeH
CaJIbICThIpFaHa KarcysjaamMeH BIHTAJIAHJATKbIIII 1-meTun-3-MeTuinamMmuH-
MajenHaMu )/ yariNe3 sxoHe kKarncyinaMeH biHTanangaTKbI Meic (I1) kemeni/ynri NoS
HYCKanap/a 4-3 ToyJIiKKe KeIll OHIT MIBIKKAHbI aHBIKTAJI/IbI.

Tynreny OoiibiHINa Karncynacki3 2-4 HycKanap/a KancyjlaMeH bIHTaTaHJaTKbIII
1-meTtun-3-meTminaMuH-ManenHaMua/yariNe3  koHe KarcylaMeH bIHTaJIaHAaTKBIII
meic (II) kemeni/ynri No5 Hyckanapra Kaparania 2,1 sxone 2,6 nanara TeMeH OOy
aHBIKTAJIIbI.

OCIMAIKTIH MacaKTaHybl KE€3€HIHJIE KalcCylachl3 bIHTaTaHIaTKbIm 1-MeTun-3-
MeTHIaMuH-ManenHaMuy] /ynri Ne3 sxkoHe kamcynachl3 bIHTanaHAATKbII MbIc (1I)
kemeH1/ yari NeS5 Hyckanapna karcyinaMeH 3-5 HycKaiapra Kaparanja 5,6 c¢M KoHe
9,1 cM TOMEH E€KEH/IITT aHBIKTAIIEL.

Kecre 28 - bluranangatkeimrap OupaiiasiH KpacHoBomomnaackas
(xy3mik, xymcak ouaail) ecin-epkenaeyine acepi (2020 KbLb)

210 coptbiHa

No | Hyckamnap Onin | Tynrenyi, | OciMIiKTiH OOWBI, CM Macakrarbl
IIBIFYBI | laHa Macakrany | Ilicy JIOH  CaHBI,
, KYH KE3EHIHJE | Ke3eHIHJIE JlaHa
1 | bakpuiay 12 3,0£0,07 | 74,2+0,5* 90,5+0,68 21,0+0,66
2 | Kancynaceiz+ 10 4,18+ 78,88+0,5* | 100,66+0,26 | 23,2+0,58
BIHTAJIAHIATKBIII 1- 0,06*
METHII-3-METUIAMUH-
ManenHaMu 1/ yiriNe3
3 | Kancynmamen+ 8 6,36+ 85,06+ 103,68+0,84 | 23,8+0,58
BIHTAJIAHIATKbIIII 1- 0,06* 0,38*
METHII-3-METHJIAMHUH-
MasieuHaMu 1 /yiri Ne3
4 | Kamncynacez+ 11 4,5+0,07* | 82,1+0,78* | 103,58+0,66 | 22,8+0,66
BIHTAJAHJATKBIII ~ MBIC
(IT) xemreni/ ynri Ne5
5 | Kancynamen+ 9 6,94+ 90,78+ 108,68+ 25,6+0,51
BIHTAIAHJAaTKbIIII MBIC 0,24* 0,68* 0,66*
(IT) xemren1/ ynri Ne5
OciMaikTiH  Ticyl Ke3€HIHJE Karcylachl3 2-4 HycKandapjaa KarcyJiaMeH

BIHTAJTAHAATKBII 1-MeTHII-3-MeTUIaMUH-MaIenHaMu I/ yariNe3  jKoHE KarcyJiameH
piHTaIaHaaTKbI MbIC (II) kemeni/yari Ne5 nyckanapra kaparanaa 3,4 cm xoHe 5,1
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CM TOMEH €KEH/IT aHBIKTAJIIbI.

AJl MacakTap/bIH J0H CaHbl OOWBIHINA Karcysachl3 2-4 HycKamapjaa 1 xoHe 3
JlaHaFra a3 eKeHIiri 0ankanapl (28-kecte).

29-KkecTe/icH albIHFaH HOTWIKENep KepceTkeHaen, I-mn kaitanay OoibIHIIA
KYPri3UIreH  3eprreyiiep OoifbiHIIA Oakbllay HYCKAChIMEH  CaJbICTBIpFaHIA
Karcynace3 2 HyckaceiHaa 0,2 KT/M> OHIMILIITI, Karncyiacks 4 Hyckana 0,1 KI/M>
JKOFapbl OHIMIUII aHBIKTAIABl. AJ KarcyllaMeH BbIHTAJIaHJATKbI 1-MeTHiI-3-
METHIIAMHAH-MaTenHaMu1/yariNe3 Hyckaceiama 0,6 Kr/m®> OHIMAiIri, KamcyrameH
piHTATAaHAATKBITT MBIC (I1) kemreni/yari Ne5 ayckaceiama 0,8 KT/M? OHIMILIIr KOFaphI
00JTybl AaHBIKTAJI/IBI.

Kecre 29 - blurananmarkeimrap ounaiasiv KpacHoBogomnaznckas 210 coptsl (Ky3iK,
KyMmcak ommait) enimine acepi (2020 KbLTbI)

Ne | Hyckanap Kaiitanay 60ibIHIIIA OHIMILTIT, Kr/M” Ouim, Koceim
I I Il XKanmer | Oprama | 1/ra A eHiM,
/ra

1 bakpuiay 2,0 19 1,4 5,3 1,76 17,6 -

2 Karncymaceiz+ 2,1 2,2 2,2 6,8 2,26 22,6 5
BIHTAJIAH IATKBILL
1-meTni-3-
METUIaMHUH-

MaJleMHaMu[  /YJri
Ne3

3 Kancynamen 2,5 2,4 2,5 7.4 2,46 24,6 7
BIHTAIAHIATKEIIII
1-meTni-3-
METHIIAMUH-

MajeuHaMu] /yari
Ne3

4 | Kancynace3+ 2,1 2,3 22 |66 2,2 22,0 4.4
BIHTAJIAH/1AT

kot Mbic  (II)
KenreHi/yari Ne5

5 Kancynamen+ 2,8 2,7 2,7 8,2 2,73 27,3 10
BIHTAJIAH/IAT

kel mbic (1)
KereH1/yari Ne5

HCP-0,80, M-0,91

II-m1  kaiiTanay OoWBIHIIA KYPri3UIreH 3epTTeysiep OoibIHINIA OaKblIay

2 . ..t

HYCKAChIMEH CaJIBICTBIPFaH/Ia Karcylachkl3s 2 HyckacbiHga 0,4 Kr/mM” eHIMILIITI,
2 . .

karncynaceis 4 Hyckaga 0,4 Kr/M” OHIMIUIIN aHBIKTANABL. AJl  KarcyJameH
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BIHTAIAHJATKBIT  1-meTmn-3-meTmnamMmua-mManenHamMu/yiariNe3  Hyckaceiaga 0,7
OHIMILIITI, KarncylaMeH bIHTaMaHAATKbI MbIC (II) kemeni/ynri Ne5 HyckachiHaa
0,8 eHIMILIIIT] XKOFaphl O0TYBl AHBIKTAJJIBI.

I1l-m11  kaditamay OoOWBIHINIA KYPri3UIT€H 3epTTeysep OoHbIHIIA OakKblIay
HYCKAChIMEH CaJIbICTBIpFaHa Karcyjachl3 2 HyckackiHga 0,6 KT/M°, Karcyaacez 4
Hyckamga 0,5 KT/M> OHIMIIIIT aHBIKTAIILI. AJl KarcyjJaMeH bIHTAJIaHIATKbII 1-
METHII-3-MeTUIaMUH-MaienHaMu 1/ yariNe3  HyckacbiHga 1 KT/M° OHIMIUTITI,
KarcylZaMeH biHTanaHmatkeim Mbic (II) kemremi/yari Ne5 HyckackiHma | kr/m®
OHIM/ILITIT dKOFaphbl OOITYbl aHBIKTAJI/IBL.

XKanmer  enHimainiri OolblHIIA Oakbulay HYCKAaChIMEH CallbICThIpFaH/a
Karcynachi3 2 HyckachlHaa 1,5 kr/m® eHimimiri, kamcynacss 4 Hyckama 1,3 kr/m2
OHIMJILTIT aHBIKTAIIbl. AJ KarncyjJdaMeH BIHTATaHJATKbII l-mMeTni-3-meTuiaMuH-
ManermHaMua/yariNe3  Hyckacermma 2,1 kr/M®  eHiMimiri,  KamcyiaMmeH
piHTaaHAaTKbII MbIC (I1) kemeni/ynri Ne5 nyckacweiaaa 2,9 KT/M> OHIM/ILIIIT] dKOFapPhI
00JTybI aHBIKTAJIIBI.

Oprama eHIMIUIIrT OoHbIHIIA OakplIay HYCKAaCBIMEH CallbICTBIpFaHaa
Karncynacbi3 2 Hyckaga 0,5 KT/M° OHIMILTIT, Karcynacbi3 4 Hyckanga 0,44 KI/M°
OHIMILIIT aHBIKTAIIbI. AJ KalcyJaMeH BbIHTaJaHAATKBII 1-MeTHI-3-MeTHIIaMUH-
MajmenHamu  /yariNe3  HyckaceiHzma 0,7 KT/M° OHIMILIIT,  KamcyJlaMeH
piHTaTaHAaTkpi Mbic (II) kemreni/ynri Ne5 nyckaceiaga 0,97 KT/M° OHIMILTIT1
YKOFaPBI 00Tyl AaHBIKTAJI/IBI.

Ochl anmbIHFAaH MOJIIMETTEpPre COWKEC KOCBIMIA ©OHIM CalbICThIpFaHAa
Karcysachl3 2 HYCKachlHAa S5 1/Ta KOChIMIIA ©HIM, Karcyiacel3 4 Hyckana 4,4 n/ra
KOCBIMIIIA ©HIM aHBIKTAJIJIbI.

An KarcyjgamMeH BIHTAJIaHIaTKBIIII 1 -MeTHI-3-METHIAMUH-
ManmernHamu/ynriNe3  HyckacklHAa 7 I/ra  KOChIMIIIA  ©HIM, KarcyJaMeH
piHTaaHAaTKpI Mbic (II) xemreni/ynri Ne5 nHyckaceiHma 10 1/ra KochbIMINIa ©HIM
YKOFaphl 00JTybI aHBIKTAIBI (29-KecTe).

30-kecTeneH ajbIHFAH HOTHOXKENIEp KOPCETKEHICH, opTalla KepceTKimTepi
OOMBIHIIIA MOJIIMETTEpAe OMJIAMIbIH COPTBHIHIA TYKBIMHBIH OHIN IIBIFYbl OaKblIay
HYCKACBIMEH CaJIbICTBIpFaHa KaIcyJjachl3 2-HYCKaaa 2 TOYIIKKE KOHE KallCyJiachl3
4-nyckana 1 Toymikke, KancylaMeH 3-HyCKaja 4 TOyNIKKe, ajl S-HycKajza 3 TOYIIKKe
KEII OHIN MBIKKAHBI aHBIKTaJIbI.

Tynreny OoiiblHIIA oOpTamia KepCEeTKIITEpl Karcynachl3 2-4 Hyckanapia
KarcyjgaMeH BIHTAJTaHAATKGII 1-MeTHI-3-MeTUIaMUH-MaTenHaMua/yariNe3  sxoHe
KarcysjaameH biHTananaatkei mMbic (I1) kemeni/ynri NeS5 Hyckanapra kaparanaa 2,15
JKOHE 2,5 JlaHara TOMEH OO0JTybl aHBIKTAJIIbI.

OCIMJIIKTIH MacaKTaHybl KE3€HIHJE OpTalla KepCEeTKIIITEPl Kamncyiacei3 2-4
HYCKaJIapJia KarncynameH 3-5 HycKajlapra Kaparanjaa 5,6 koHe 9,1 cM ToMeH eKeH/IIr1
AHBIKTAJIJIbI.
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Kecre 30 - bluramanpatkeimrap Ounaiineiy KpacHoBomomanckas 210 copThiHa
(ky3mik, Skymcak Oupjail) ecim-epkeHueyine ocepidin 2019-2020 sxwuimap
apaJbIFBIHIAFBI OpTaIlla KOPCETKITePi

No Hycxkanap OHin Tynrenyi, | OcimaikTig O00¥bl, cM | MacakTarsl
HIBIFYHI, aHa Macakra [Ticy JIOH CaHbl,
KYH HY KE3CHIH/IC JlaHa
KE3CHIHJIC
1 bakpinay 12 3,05+0,07 | 74,7+0,5 91,5+0,68 | 20,5+0,66
2 Karmcynaceiz+ 10 4,25+0,06 | 79,8+0,5 100,8+0,26 | 22,5+0,66
BIHTAJIAHAATKBIII 1-
METHJI-3-METHUJIaMHUH-
MajeuHamu /yiri Ne3
3 Kancynamen 8 6,4+0,06 | 85,4+0,38 | 105,5+0,84 | 23+0,58
+pIHTATAaHATKBINT 1-
METHJI-3-METHUIIaMUH-
MayienHaMu 1 /yari Ne3
4 | Karcynacei3+bIHTaIaHAAT 11 455+0,07 | 81,6+0,78 | 104,8+0,66 | 22,5+0,66
kbt MbIc (II)
kemeHi/ynri N5
5 Kamncymnamen 9 7,05+0,24 | 90,7+0,68 | 109,9+0,66 | 25,5+0,51
+BIHTAJIAHIATKBIII MBIC
(IT) kermeni/ ynri Ne5
OciMAIKTIH TiCyl KEe3€HIHJE opTallla MoHI Kamcyjachl3 2-4 Hyckaliapjia

KarcyJIaMeH BIHTAJIaHJATKBIII 1-MeTHI-3-MeTHIaMuH-MajaenHaMua/yariNe3  sxoHe
KarcyjaameH biHTanannatkpin Meic (I1) kemeni/ynri NeS nyckanapra xaparanna 4,7
’KoHE 5,1 ¢cM TOMEH eKEH/IT1 aHBIKTaIbI.

ANl MacakTapJblH JoH caHbl OOWBIHIIIA oOpTalla MOHI Karcyjiacels 2-4
HYCKayiapja 2 skoHe 3 JaHara a3 ekeHairi oaikanasl (30-kecre).

31-kecTeneH ambIHFAH HOTHXKEIEP KOPCETKEHJICH, >KaJIbl OHIMILIIT OaKpuIay
HYCKACBIMEH CaJIBICTBIPFaH/Ia Karcysachkl3 2 HyckKackiHAa 1,35 Kr/M2 eHIMILIIri,
karcynaces 4 myckaga 1,15 kr/mM® eHIMIimiri aHBIKTamgel. AJ  KarcylaMeH
bIHTATAHAATKBII  1-MeTwin-3-MeTunaMuH-mManenHaMu/yariNe3  HyckaceiHaa 2,2
Kr/M°, Karcymnames siaTamangatkeim Moic (IT) kemeni/ymri NS nyckacsinaa 2,7 kr/m®
OHIMJILIIT XKOFapbl OOJTYybl AHBIKTAJIBI.

Oprama eHIMALUII OOHMBbIHIIA OakbUldy HYCKAChIMEH CalbICThIpFaHaa
Karcynaco3 2 Hyckacbinaa 0,48 KT/M? OHIM/ILIIIT, Karcynackl3 4 Hyckaaa 0,42 KT/M>
OHIMJIUTITIHIH TIBIFBIMBI aHBIKTAIABI. AJI KarcyjgaMeH bIHTAJaHAaTKbI 1-meTmi-3-
MeTHIaMHH-ManenHaMuy/yriNe3 myckaceiuma 0,79 Kr/M® OHIMALIr, KarcyriameH
piHTaTasAaTkeim Mbic (II) xemreni/ynri Ne5 nyckaceiHga 0,94 KI/M>  oHiMIiIir
YKOFAPBI 00Tyl AaHBIKTAJI/IBI.
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Kecre 31 - blutanangarkeirap 6unaiiasin KpacHoBogomnaznckas 210 copTsl (Ky3/iK,
KyMcak Owumait) enimine ocepinid 2019-2020 xpuimap apanbiFbIHAAFBl  OpTallla
KOpCETKIITepl

Ne | Hyckanap Onimiiri, Kr/m OHiM, Koceimima
XKanmer | Oprama | 1/ra OHIM, II/Ta

1 bakpinay 5,6 1,83 18,3 -

2 Kamncynacei3+ biHTananmatkeimn 1-metwi- | 6,95 2,31 23,1 4.8

3-MeTuiIaMUH-MajienHaMu 1 /yiri Ne3

3 Kancynamen+sintanangatkeim 1-metun-3- | 7,8 2,59 25,95 7,65
METHJIAMUH-MaJIenHaMu T /yari Ne3

4 Kamncymaceiz+ bmHTanangarkeim meic (I1) | 6,75 2,25 22,5 4,2
kerreHi/yari Ne5

5 Kancynamen+ointanangatkeimn - Mbic  (I1) | 8,3 2,77 27,65 9,35
kemeHi/ynri N5

HCP-0,78; M- 0,89

Ocpl  anblHFAaH MOJIMETTEpPre Ccoilkec KOChIMIIA ©HIM  OakblIayMeH
CaJIBICTHIPFBIH/IA KAIICyIachl3 2 HYCKachiHAa 4,8 11/Ta KOChIMINIA ©HIM, KarcCyJacki3 4
HYCKana 4,2 1/ra KOChIMINIA ©HIM aHBIKTAIIBI. AJT KarcylaMeH bIHTAIaHIATKBI |-
METHII-3-MeTUIaMUH-ManenHaMu 1/ yariNe3 HyckaceiHma 7,65 1/ra KOChIMINIA ©HIM,
karcyinameH bIHTaTaHAATKeIIMbBIC (II) kemreni/ynri Ne5 HyckaceiHga 9,35 1/ra
KOCBIMIIIa OHIM OFaphl 00J1ybl aHbIKTaNABI (31-KecTe).

32-KecTelleH aJbIHFaH HOTHXKEIEp KOPCETKEH/IEH, CaJIbICTBIPMAJIbI
KepceTkimTepl OolbIHIIA MomiMerTepAae OumakabiH KpacHoBomonanckas 210
COPTHIH/A 2 KBUIABIK KOPCETKIIMTEP/Il CalbICThIpFania 1-06akpuiay, 2- Kancyiachiz+

BIHTAJIAHJATKBIIII 1-meTuin-3-MeTriIaMUH-MaJIENHAMU T /ynari Ne3, 3
KarcyJlaMeH+bIHTAJIaHIaTKbIIT  1-MeTUII-3-MeTUIaMUH-MaJienHamMu /ynri Ne3, 4-
Karcynacei3tbiHTaManAatkpin - Mbic  (I)  kemeni/ynri Ne5, 5 - kamcynameH

+piaTanangatkeim Meic (I1) kemeni/yari Ne5 Hyckamap/a TYKBIMHBIH OHIN IIBIFYHI,
TYNTEHY1, ©CIMAIKTIH OOMbl MacaKTaHy MXoHE MICY Ke3€HJAEpIHJIE, MacaKTarbl JoH
CaHbl apachIHJAFbl albIPMAIIBUIBIKTAp a3 O0JYybl aHBIKTAAbl. blHTanaHgaTKBIIIITAD
ounaiineiH  KpacnoBomomazackass 210 coprteiHa (Ky31iK, >Kymcak Oujail) ecim-
OpPKEHJIEYy1HE 9CEPIHIH CANBICTHIPMAJIbl KOPCETKIIITEPl 32 - KeCcTe1e KeITIPUIII.
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Kecre 32 - blaTamanmatkeimrap
CaJIBICTBIPMAITBI KOPCETKIIITEPi

ounaiasi KpacHoBomomanckas 210 copTeiHa (KY3IiK) e©cCIm-epKeHACYiHE OCEpiHIH

No Hycxkanap OHIII UIBIFYHI, Tynrenyi, nana OcCIMIIKTIH OOMEBI, CM MacakTarbl JJoH CaHEbI,
KYH Macakrany Ke3eHiHIe [Ticy ke3eHiHae JaHa
2019 | 2020 | ¢/x | 2019 2020 c/K 2019 2020 c/x | 2019 2020 c/k | 2019 2020 c/K
1 bakpinay 12 12 - 13,130+ 0,1 75,2+ 74,2+ 1 92,5+ | 90,5+ 2 |21,0£| 20,5+ 1
0,07 | 0,07 0,5 0,5* 0,68 | 0,68 0,66 0,66
2 Kancynaceiz+ 10 10 - 143+ ]4,18+ 0,2 80,3+ 78,88+ 1 |101,3+ | 100,66+ 1 | 23,0+ 22,5+ 1
BIHTAJIAHJATKBIIIT 0,06 | 0,06* 0,5 0,5* 0,26 |0,26 0,58 0,66
1-meTni-3-
METHJIAMHUH-
MaJIEMHAMU/T
/ynri Ne3
3 Kamncymamen+ 8 8 - | 6,5t 6,36+ 0,2 85,9+ 85,06+ 1 |106,7+ | 103,68+ 3 | 25,0+ 23+ 3,7
BIHTAIAHJATKBIIII 0,06 | 0,06* 0,38 0,38* 0,84 |0,84 0,51 0,58
1-metmi-3-
METHIIAMHUH-
MaJIeMHAMU/T
/ynri Ne3
4 Kamncynaceiz+ 11 11 - | 4,7+ | 4,5+ 0,3 | 82,1+0,78 | 82,1+ 1 |105,8+| 103,58+ 2 | 23,0+ 22,5+ 1
BIHTAJIAHJATKBIIIT 0,07 | 0,07* 0,78* 0,66 |0,66 0,58 0,66
Mmeic (II) xereni/
yoiri Ne5
5 Karcymamen 9 9 - | 7,1 | 6,94+ 0,191,2+0,68 | 90,78+ 1 |110,9+ | 108,68+ 2 | 26,0+ 25,5+ 1
BIHTAIAHJATKBIIII 0,24 | 0,24* 0,68* 0,66 | 0,66* 0,51 0,51
Mmeic (1) xemeni/
yari Ne5
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33-kecTeneri  anbIHFAH — HOTIDKEJEp KOPCETKEHJIEN, KarcyJachl3
BIHTAJAHAATKBIIITAPABIH €KIE MaKbUIIAPhIHBIH KYpaMblHA 3€PTTEY HOTHKEJIEPIHJIE
JKaJIIbI a30T, KUBIHTHIK (Hocdop, KUBIHTHIK KaJIWM yiecl aHbIKTaJIbl. JKambl a30T
OOMBIHIIIA €H TOMEHT1 MOHI |-aMUHO-3-KeT0-5,5-aumMeTuiniukiorekc-1-en/ ynri N4,
Kusip HyckaceiHaa -1,068 %, XubIHTHIK ¢dochop €H TemMeHri MoHl 1-meTmi-3-
MeTwIaMuH-MajaenHaMu /yari Ne3, kei3puiina HyckackiHa-0,55%, >KUBIHTBIK Kaaui
2-aMUH-3-METOKCUKAPOOHUIIAKPWIT ~ KBIIIKBUIBIHBIH ~ KaJdUd  TY3BIHBIH  Z-HW30Mepi
(II)/ynri Ne2, xp13anakm HyckacsiHaa - 0,40% Kypansl.

blaTanarmatkeimTap KOJJAHBUIFAH €KI€ JAKbUIIAPBIHBIH KYpaMbIHA 3€PTTEY
Hotmxkenepi (20.11.2019 »xputbt AnMatbl KajmacklHAArbl Y.Y.YCHaHOB aTBhIHIAFBI
«TomnbIpakTany xoHe arpoxumus» Kazax reuibiMu-3eprrey nHcTUTyTHl JKIIC) 33-
KecTeIe KeNTIpii.

Kecre 33 - blutananmarkeiitap KOJJAHBUIFAH €KIE JaKbUIAAPBIHBIH KypaMbIHA
3eprrey HoTwkenepi (20.11.2019 >xpuibl AnmaThl KajacklHAarel ¥Y.Y.YcnaHoB

ATbIHAAr bl «TonmpaKTaHy JKOHC arpoOXuMusi» Ka3a1< TBIJIIBIMU-3CPTTCY HMHCTHUTYTLI
HKIIC)

P/c AHBIKTAJIaTBIH KOPCETKIIITEP Onmem 3eprrey 3eprrey
No OipikTepi HOTHXeENepi amicrepi
1 2 3 4 5
JKanmer a3oT
1 AMuH(byMap KbIIKBUIBIHBIH TUMETHI 3(hupi % 1,736 MECT
(I)/ynri Nel, kusip 26107-84
2 2-aMHH-3-METOKCUKapOOHUITAKPHIT 1,760
KBITIKBLTBIHBIH KJIUW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2, xusip
3 1-metnn-3-MeTHIaMHH-MaJIenHAMH T /YT 1,428
No3, kusip
4 1-aMuHO-3-KeTO-5,5-1uMeTHIuKIorekc-1- 1,068
en/ yari Ned, xusp
5 | AmuHbyMmap KbIIIKbUIBIHBIH JUMETHI 3pUpI 1,456
(D)/ynri Nel, kp13puiima
6 2-aMHH-3-MEeTOKCUKapOOHUIIaKPUIT 1,368
KBITIKBLTBIHBIH KJIUW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2, kp13putimna
7 1-meTwit-3-MeTHIIaMUH-MaJICHHAMU]T /YT 1,708
Ne3, xpI3pLIIIA
8 1-aMuHO-3-KeTO-5,5-1uMeTHiIuKiIorekc-1- 1,704
e/ ynri Ned, KpI3puiimna
9 | AmuH(pyMap KbIIKBUIBIHBIH TUMETHI dQUpi 1,792
(I)/ynri Nel, kpI3anak
10 2-aMHH-3-MeTOKCHKapOOHMITAaKPHIT 1,144
KBIIKBUTBIHBIH KWW TY3BIHBIH Z-U30Mepi
(IT)/ynri Ne2, kp13anak
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33 -

Kecrenin xanracel

1 2 3 4 5
11 1-meTrir-3-MeTniaMuH-MaJIEMHAMU % 1,512
/ynri Ne3, KpI3aHaK
12 1-amuHo0-3-xK€T0-5,5- 1,976
JUMETHIIIUKIOTeKC-1-eH/ yiri Ne4,
KbI3aHaK
XKubHThIK hochop
1 AmuHbYMap KbIIIKBITBIHBIH TAMETHI % 0,60 MECT
a¢upi (I)/yari Nel, kusip 26261-84
2 2-aMHH-3-METOKCUKapOOHUIaAKPHUIT 0,85
KBIIIKBUIBIHBIH KAJIUI TY3bIHBIH Z-
nzomepi (I11)/ynri No2, kusip
3 1-meruin-3-MeTHIaMUH- 0,59
MajenHaMu/yiri Ne3, kusip
4 1-amuuo0-3-keT0-5,5- 0,80
JTUMETHIIITUKIIOTeKC-1-eH/ yiri Ne4,
KHSIP
5 AMuH}yMap KbIIIKBUTBIHBIH AUMETUIT 0,62
a¢upi (I)/ynri Nel, kp13purma
6 2-aMUH-3-METOKCHKapOOHMIAKPHIT 0,85
KBIITKBUTBIHBIH KaJTUi TY3bIHBIH Z-
uzomepi (II)/ynri Ne2, xpi3pumma
7 1-meTuin-3-meTmiiaMUH-MaJIEHHAMUA ] 0,55
/ynri Ne3, KpI3pUIIIIA
8 1-AMuHo-3-kero-5,5- 0,70
JTUMETHIIIUKIIOTeKC-1-eH/ yiri Ne4,
KBI3BIIIIA
9 | AwmmH(]yMap KbIIIKBUIBIHBIH IUMETHII 0,80
a¢upi (I)/yari Nel, kp13anak
10 2-aMUH-3-METOKCHKapOOHIMIIAKPIIT 0,85
KBIIIKBUTBIHBIH KWW TY3BIHBIH Z-
n3zomepi (I1)/ynri Ne2, kpi3aHax
11 1-meTuin-3-MeTnIaMuH-MaJIEUHAMU T 0,68
/ynri Ne3, KpI3aHaK
12 1-amuuo-3-keT0-5,5- 0,68
JTUMETUIIUKIIOTeKC-1-eH/ yiri Ne4,
KbI3aHaK
JKUBIHTEIK Kaaui
1 AMUH(yMap KbIIIKBUIBIHBIH IUMETUI % 0,75 MECT
a¢upi (I)/yari Nel, kusp 26261-84
2 2-aMUH-3-METOKCHKapOOHHMIIAKPIIT
KBILIIKbUTBIHBIH KUl TY3bIHBIH Z- 0,65
nzomepi (II)/ynri Ne2, xusip
3 1-meTui-3-MeTniIaMuH-MaJIEUHAMU T 0,54
/ynri Ne3, xusip
4 1-amuuo-3-keT0-5,5- 0,55
JTUMETUIITUKIIOTeKC-1-eH/ yiri Ne4,
KHSIp
5 | AmmH(DyMap KpIIIKBUIBIHBIH AUMETHIT 0,50

adupi (I)/ynri Nel, xpi3puimma
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33 - KecreHiH x)alracel

1 2 3 4 5
6 2-aMHH-3-METOKCUKapOOHUITAKPHIT % 0,50 MECT
KBIIIKBUTBIHBIH KaJTUU TY3bIHBIH Z- 26261-84

n3omepi (I1)/ynri No2, Kpi3puima

7 1-meTnn-3-MeTmiIaMuH-MaJIeHHAMU ] 0,45
/ynri Ne3, KpI3bLIIIIA

8 1-amuuo-3-kero-5,5- 0,50
JTUMETUIIUKIIOTeKC-1-eH/ ynri Ne4,
KBI3BLIIIA
9 AMuHGGYMap KbIIIKBIIBIHBIH TAMETHI 0,55

a¢upi (I)/ynri Nel, kpzaHax

10 2-aMUH-3-METOKCHKapOOHHMIIAKPIIT 0,40
KBIIIKBLUIBIHBIH KAJIHH TY3bIHBIH Z-
uzomepi (II)/ynri Ne2, xpi3anak

11 1-meTuin-3-MeTmiIaMUH-MaJIEHHAMU T 0,55
/ynri Ne3, KpI3aHaK

12 1-amunO-3-kK€T0-5,5- 0,55
TUMETHIIIUKIIOTeKC-1-en/ yiri N4,
KbI3aHaK
34-xectenmeri  anplHFAH  HOTIDKENEP  KOPCETKEHIEH, KarcyJachl3

BIHTAJIAHJATKBIIITAPBIH €KII€ JaKbUIIAPBIHBIH KYpaMbIHA 3€PTTEY HOTHIKEICPIHIIe
xannbl a30T OoiibiHa Mbic (I1) xemeni/ynri Ne 5/kusip HYCKachlHAAa €H >KOFapFhbl
yieci 4,396% xoHe 1-meTmi-3-MeTwinamMuH-ManewmHamun /ynri Ne3/  xusip
HyckachiHa 3,836%, a1 eH TOMEHT1 MOH1 Karcynajarbl bIHTATAHAATKBI 1-MeTuI-
3-MeTmiaMuH-ManenHaMuy, /ynri Ne3, /kpi3puimia /ceiHaybIK | HYCKAaCBIH/IA
1,152%Kkypanbl, >KUBIHTHIK (ocdop OOMbIHINIA €H KOFapFbl YJIecl KarcyJiaaarbl
BIHTAJIAHIATKBI 1-MeTHIT-3-MeTHIIaMUH-MajienHaMu /yari Ne3, /Kusip /ChIHAYBIK 2
xoHe MbIc (II) kemeni/ynri Ne S/xkusip 1,220%, an eH TOMEHT1 yJecikarcyiagarbl
BIHTAJTAHAATKBII 1-MeTHII-3-MeTuIaMuH-MaienHamMu /yari Ne3, /kusp /ceiHaybIK |
nyckaceiHaa 0,880 9% Kypasabl, KUBIHTHIK KaquHOOWBIHIIIA €H >KOFApFhI YIeci
KarcyJiaJ1aFbl BIHTAJTAHAATKBI 1-MeTHI-3-MeTHIaMuH-MajenHamMu /ynri Ne3,
/xusip /ceiHaywIK 2- 2,000%, ex Tomenri yneci mbic (I1) kemeni/yari Ne 5/xkusip 1,550
% 0OJTybl aHBIKTAJIIBI.

Hotmxecinne OapiibIK allbIHFAH MOJIMETTEpJE JKallbl  a30T, JKUBIHTHIK
dbochop, KUBIHTHIK KT KOPCETKIIITEPIHIH MOHEP1 KaKbIH dKOHE YKCac OOJIIbI.
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Kecte 34 - Kancymanarsl )koHE KamnCyJachl3 bIHTATAHAATKBIITAD KOJIAHBUIFAH €KIIe
JTaKbUIIAPBIHBIH ~ KypaMbiHa 3epTrey HoTmwkenepi (20.10.2020  kbpUIbIAJIMATHI
KanacbiHaarel Y.Y.YcnaHoB arbiHAarbl «TomblpakTaHy >koHe arpoxumus» Kazak

FBUIBIMH-3epTTey HHCTUTYTHI JKIIIC)

P/c AHBIKTAIAaTHIH KOPCETKIIITEP Onem 3eprrey 3eprrey
No OIpJIKTEpl | HOTHIKENEpl | omicTepi
1 2 3 4 5
Kamnmer azor
1 Karncynanarel prHTaNaHAaTKeIm 1-MeTwi-3- % 2,072 MECT
MeTUJIaMUH-MajienHaMu 1 /ynri Ne3, /kusip 26107-84
/chIHAYBIK 1
2 Karcynanarbl bIHTamaHAATKBI 1-MeTHIT-3- 2,8
MeTHUJIaMUH-MajienHaMu /1 /ynri Ne3, /kusip
/ChIHAYBIK 2
3 Kamncynangarsl bIHTamaHAaTkeim 1-metun-3- 3,36
MeTHJIaMHH-MasienHamMu 1, /ynri Ne3, /kusip
/ChIHAYBIK 3
4 Karcynanarbl bIHTaTAHAATKBI 1-METHIT-3- 1,152
MeTHUJIaMUH-MajgenHaMu 1 /yari Ne3, /KpI3blLaIna
/chiHAyYBIK |
5 Kancynanarel biHTanangatkeiml-merun-3- -
MeTHJIaMHH-MaslenHaMu/ /yiri Ne3, / KpI3puima
/ChIHAYBIK 2
6 Kamncynangarel bIHTamaHAaTKeim 1-meTuin-3- -
MeTHJIaMHH-MasienHaMu] /yiri Ne3, / KpI3puima
/ChIHAYBIK 3
7 2-aMUH-3-METOKCHKapOOHIIAKPHIT -
KBIIKBUTBIHBIH KWW TY3BIHBIH Z-U30Mepi
(II)/yari Ne2, xusp
8 1-metun-3-MeTrinaMuH-ManenHaMu  /yari Ne3, 3,836
KHSIP
9 1-AmuHO-3-KeT0-5,5-1MMeTHIIIUKIOreKC-1-eH/ 3,472
yairi Ne4, xusip
10 Meic (I1) xermeni/yari Ne 5/kusip 4,396
11 1-meTmin-3-MeTmIaMuH-MaienHaMu T /yari Ne3, -
KBI3BUIIIA
12 Meic (I1) xermeni/yari Ne 5/ kp13buiima -
KubiaTthiK hochop
1 Kamncynangarel bIHTamaHAATKBI 1-MeTHIT-3- % 0,880 MECT
MeTHJIaMUH-ManenHaMu ] /yari Ne3, /kusip 26261-84
/chIHAYBIK 1
2 Karicymanarbl  bIHTaIAHAATKBIT 1-MeTHIT-3- 0,880
METHJIAMUH-ManenHaMu 1 /yari Ne3, /kusip
/ChIHAYBIK 2
3 Kamncynagarbl bIHTamaHAATKBI 1-MeTHIT-3- 1,220
MeTHJIaMUH-ManenHaMu ] /yari Ne3, /kusip
/ChIHAYBIK 3
4 Karcymanare! sIHTATaHIATKEIIT 1-MeTHII-3- -
MeTHJIaMUH-ManenHaMu /yari Ne3, /kpi3puimal
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34 - KecTeHiH )aJlFachl

1 2 3 4 5
S) Kancynanarsl bIHTanaHaaTksim 1- % -
METHUJI-3-MeTHUIaMUH-MaJIeHHAMU/T /YJIT1
Ne3, / kpI3pUIIIa /CHIHAYBIK 2
6 Kancynagarbl bIHTamaHAaTKbIII 1- -
METHJI-3-MeTUJIaMUH-MaJIeMHaMUT /YJIT1
Ne3, / kp13putIa /ChIHAYBIK 3
7 2-aMHH-3-METOKCUKapOOHUIaAKPHUIT 1,00
KBILIKBUIBIHBIH KaJIUH TY3bIHBIH Z-
nzomepi (II)/ynri No2, xusip
8 1-meTrir-3-MeTniaMuH-MaJIEMHAMU 1,280
/yari Ne3, kusip
9 1-AmMuno-3-kero-5,5- 0,940
TUMeTUIIMKIIoreKc-1-en/ ynri Ned, kusip
10 Mpic (II) kemeni/ynri Ne 5/kusp 1,220
11 1-meTuin-3-MeTmiiaMUH-MaJIeMHAMUA -
/ynri Ne3, KpI3pUIIIIA
12 Meic (IT) kemeni/ynri Ne 5/ kpi3puiia -
JKUBIHTHIK KaIui
1 Kancynagarel sIHTamaHAaTKbIII 1- % 1,800 MECT
METHJI-3-MeTHUIaMUH-MaJIeHHAMU/T /YJIT1 % 26261-84
N3, /kusip /ceiHAyBIK 1
2 Kancynanarel bIHTamanaatksi 1- 2,000
METHII-3-MeTHUIIAMHH-MaJICHHAMHT /YJIT1
Ne3, /kusip /cpIHAyBIK 2
3 Kancynagarel bIHTamaHAaTKbIII 1- 1,550
MeTHII-3-MeTUIaMUH-MaJeMHAMHU T /YTl
No3, /xusip /ceiHaAyBIK 3
4 Kancynanarel bIHTamaHmaTksim 1- -
METHII-3-MeTHIIAMHH-MaJICHHAMHI/T /YJIT1
Ne3, /kpI3puiia /ChiHAYBIK, |
5 Kancynagarel sIHTamaHAaTKbIII 1- -
MeTHII-3-MeTUIaMUH-MaJeMHAMHU T /YTl
No3, / kpI3pUIIIIA /CHIHAYBIK 2
6 Kancynanarel bIHTamaHmaTksim 1- -
METHII-3-MeTHIIAMHH-MaJICHHAMH/T /YJIT1
Ne3, / xp13punIa /ChIHAYBIK 3
7 2-aMMH-3-MEeTOKCUKapOOHUIaKPUII 1,550
KBIIIKBUIBIHBIH KA TY3bIHBIH Z-
uzomepi (II)/ynri Ne2, xusip
8 1-MeTwi-3-MeTHIaMUH-MAJIEMHAMU 1,550
/ynri Ne3, xusip
9 1-AmuHO-3-KeT0-5,5- 1,800
TuMeTHIuKIorekc-1-en/ ynri Ned, kusip
10 Mpeic (II) xemreni/ynri Ne 5/xusip 1,550
11 1-meTui-3-MeTniIaMuH-MaJIEUHAMU T -
/ynri N3, KpI3puia
12 Mpic(Il) kemeni/ynri Ne 5/ KpI3biia -
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AnbIHFaH MOJIIMETTEPIC KOPCETUIreH/IeH, BIHTAJIAHJATKBIIITAP
(bnoctumynaTropiaap) TEeK ~ FaHa ~ OHIMHIH  apTyblHA  OCepIMEH  KaTap
aybUIIIAPYaIIbUTBIFBl TaKbIIAPBIHBIH carnachlHa HAKThHI MamMaaa dcepi OalKalibl.
JoHni makplgapaa Kem Karaaiiapia JoH KypaMbIHIarbl aKybl3 KypamblHa dcepi
6ap. JKypriziires Toxipubdenep/e bIHTATaHIATKBIIITAPIBIH 10H KYPAMBIHIAFbI aKybI3
KUHAKTATYbIHa ocepi KapacThpbulabl. 2019 IKbUIFBl aJbIHFAH HOTIKEIEPTe
KaparaHJga akybI3AbIH OWmaii COPTHIHAA aKybl3 MeJIiepi KarcyaaMmeH+
BIHTATAHIATKBIT 1-MeTni-3-MeTunaMuH-MajaenHamuy /ynri Ne3 jkoHe KarcysiameH
piHTATaHAATKBI MbIC (II) kemreni/ ymri NeS5 nmyckamapna 100 T goH camMarbiH
ecenrerene 0,3 r apThIK OonFaHbl aHBIKTAIABI (35-kecte). Kpaxman noH KypaMbIHaa
60-70% , om &moH camacklHAa 9cep eTHEial, IoH KypamblHIa aKybl3 KeJeMi apTybl
OHBIH  KYPaMbIHIAFbl  KpaXMaJJIblH  TOMEHJACYiHe  OalllaHBICTBI  OOJIIBI,
BIHTAJIAHJATKBIIITAD Mal, KIeTJYaTKa >KOHE KYJIUITIHE OH ocep €Tyl KecTene
KOPCETUITEH.

Kectre 35— MukpoxancynsiusHeIH Oujai canaceia acepi (2019 xbur)

Ne | Hyckanap AKYBI3, Maii, Kieruarka, Kpaxma, Kynminiri,
/100 r /100 r r/100 r r/100 r r/100 r

1 bakpinay 14 0,5 0,5 66 0,2

2 Karcynaceiz+ 14,2 0,6 0,9 65 0,3

BIHTAJAaHIaTKbII 1-
METHII-3-METHIaMUH-
MajeuHaMuT /YTl
Ne3

3 Kamncymamen+ 14,5 0,8 0,7 59 0,5
BIHTAJIAHIATKBII 1-
METWI-3-METUIAMUH-

MaJieMHaMu/I /yari
Ne3

4 Karcymacerz+ 14,2 0,7 0,9 60 0,4
BIHTAJIAHJATKBIII MbIC
(IT) xemren1/ ynri Ne5

5 Karncymamen 14,5 0,8 0,8 58 0,5
BIHTAJIAHJATKBIII MBIC
(IT) xemren1/ ynri Ne5

ExiHII )KbUIFBI TOXKIPUOE MAIIIMETTEP1 aJIBIHFBI KBUIFBI MOJIIMETTEPIe COMKEC
ke (36-kecte).

AJBIHFaH MONIMETTEPAIH opTaiia MoHI 37-KecTene KopceTUIreHae, oakpuiay
HYCKachlHAa aKybi3-14, wmaii-0,5, kneruatka-0,5, kpaxman-66, xymaimiri-0,2, Oy
KOPCETKIIITEP KarncyJaMeH+ BIHTATaHAATKBII 1-MeTui-3-MeTuIaMuH-MajIenHaAMU
/ynri Ne3 HyckackiHAa aKybi3-14,5, maii-0,8, kieruatka-0,7, kpaxman-59, KyaauIiri-
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0,5, Kancynamen wsiaTanmangatkbim Meic (1) xemeni/ ynri Ne5 HyckachlHIa aKybI3-
14,5, maii-0,8, knerdarka-0,8, kpaxman-58, kymauniri-0,5 aneiaran. Hotwkenepre
CYMEHCEK, BIHTAJIAHJATKBIITAP JOH KYpaMbIHJAF aKybl3 MeJIIEpiHe OH acep eTyi
AHBIKTAJIIbI.

Kecte 36 - MukpokancynsiusiHbIH Oujai camnacbina acepi (2020 xbl)

Ne

Hyckanap

AKybI3

Maii

Kieruatka

Kpaxman

Kynimiri

1

bakpiiay

14

0,5

0,5

65

0,2

Kancynaceiz+

14,2

0,6

0,6

64

0,3

BIHTAJIAHAATKEIIT 1-
METHII-3-METHUIIaAMUH-
MayienHaMu,1 /yari Ne3

3 Kancynamen+ 14,5 0,8 0,9 58 0,5
BIHTAJAHATKGIIT 1-
METHII-3-MEeTHUIIaMHAH-
MajeuHamu /ynri Ne3

4 Kancynaceiz+ 14,2 0,7 0,7 59 0,4
BIHTAJIAHIATKBIII MBIC
(IT) xemeni/ ynri Ne5

5 Kamncynamen 14,5 0,8 0,9 57 0,5
BIHTAJIAHIATKBIII MBIC
(IT) xemeni/ ynri Ne5

35-37 kectenmepae MHKPOKANCYJSAIMUSIHBIH OWAail camachlHA ocepi JKoHE
OJIap/ibl CAJBICTBIPY KYPT131I/i.

AnbIHFaH HOTHXKEep OOMbIHIIA S-HYCKala Ouaiarel aKybl3, Mai, KJIeT4aTka,
KpaxmaJ, KYJIUTIT aHbIKTaJbl.

bupaiiapiH KOPEKTIK camachlH apTThIpyFa TE€K FaHa JoH KYpaMbIHIa aKybI3
MOJIILIEPIH apTThIPY JKETKUIIKTI €MeC, COHbIMEH Karap, JoH KYpaMbIHIA
AMUHKBIIIKBUIIAD KypaMblHAa OaiJIaHBICTBI, aTalm aWTKaHAa aMHHKBIIIKbUIIAD
KQJIBIIITBl MeJIIepiHe OaimanpicTel  Ooyibl. Ockl  MakcaTTa Oupall JoHIHIH
AMUHKBIIIKBUIIAPEl KYPAaMbIH 3€pTTEyJep/ie alblHFAaH MONIMETTepre KaparaHjia
KarcyjgaMeH+ bIHTaTaHAaTKpII 1-MeTun-3-MeTunaMuH-MaaenHamMus /yari Ne3 sxonHe
Kancynamen spraTanmanmatkeim Meic (II) kemeni/ ynri NeS5 wyckamapnma TpeoHUH,
BaJIWH, JICWIIWH, ajJaHWH, aprUHWH, aclaparvH, TIUIUH aMUHKBIIIKBUIIAPEl Oacka
AMUHKBIIIKBULIApbIHAH OachiM OO0JIybl  BIHTAJIAHAATKBIIITAP (OHOCTUMYIISTOPIIAP)
AMUHKBIIIKBUIIAP/IBIH KaJBINTE MeJepae 0oybl MpoleciHe TIKeJIeH KaThIChl Oap
EKEeH/IIT1 KeATIPLIAl.
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Kecte

(2019-2020 >xbL1map)

37 - MukpoKancyJIsusHbIH Ougan

camachblHa 9CEpIHIH OpTalia MIHAepl

Hyckanap

AKYBI3

Maii

Kneruatka

Kpaxman

Kynainiri

bakpuiay

14,5

0,5

0,5

65,5

0,2

12

Kancynaceiz+
BIHTAJAHIATKGIII 1-
METHII-3-MEeTHIIaMHAH-
MaJieuHaMuU/T /yJITi
Ne3

14,2

0,6

0,6

64,5

0,3

Kancymnamen+
BIHTAJIAHAATKEIIT 1-
MeTHII-3-MeTUIaMHH-
MaJIeMHaMH /T /YT
Ne3

14,5

0,8

0,9

58,5

0,5

Kancynaceiz+
BIHTAIAHIATKBIII MBIC
(IT) xemeni/ ynri Ne5

14,2

0,7

0,7

59,5

0,4

Kancynamen
BIHTAIAHIATKBIII MBIC
(IT) xemeni/ ynri Ne5

14,5

0,8

0,9

57,5

0,5

38-39 kecrenepae

MOJIIMETTEP KEATIPUIII.

OumaiaplH aMHWH KBIMIKBUIIBIK — KYpaMbl
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Kecre 38 - bumaiinbiH aMHHKBIIKBUIABIK Kypambl (2019-2020 sxputaap)

p/c | AMUHKBIIIKBLIAAD Hyckanap
aTayJiaphl bakpuiay Kancynacers+ Kancynamen+ Kancynaces+ Kancynamen

BIHTAJIAHJATKBIII | BIHTAJAHJATKbIII 1- | pIHTANAHJATKBIII MBIC | BIHTAJAHAATKBIII ~ MBIC

1-mermn-3- METHII-3-METUIaMIH- (IT) kemreni/ ynri Ne5 | (II) kemeni/ yari Ne5

METHJIAMUH- MajenHaMu /ynri Ne3

MaJleMHaMHU /]

/ynri Ne3

AJMAacCTBIPBUIMANTBIH aMUHKBIIKBUTIAP, Mr/100 T
2019 | 2020 | 2019 | 2020 2019 2020 2019 2020 2019 2020
1 | Jluzun 235 | 236 240 237 250 250 240 237 250 250
2 | Tpeonun 295 | 296 300 297 310 310 300 297 310 310
3 | Bamun 345 | 346 350 347 360 360 350 347 360 360
4 | U3oneiinun 170 | 171 173 172 175 175 173 172 175 175
5 | Jleituun 660 | 662 665 665 670 670 665 665 670 670
6 MeTHOHUHHIUCTUH 280 282 285 283 290 290 285 283 290 290
7 | Tpunrodan 73 72 735 |73 74 74 73,5 73 74 74
ATNMacCTBIPBUIATBIH AMUHKBIIIKBLTAAp, Mr/100 T

1 | AnaauH 390 | 390 395 395 400 400 395 395 400 400
2 | AprunuH 365 | 365 370 370 372 372 370 370 372 372
3 | AcriapariH KpIIIKbUTBI 300 | 300 305 305 310 310 305 305 310 310
4 | T'uctuauu 260 | 260 265 265 270 270 265 265 270 270
5 | rmnuH 230 | 230 235 235 240 240 235 235 240 240
6 | ImyraMuH KBIIIKBIIBI 2450 | 2450 | 2455 | 2455 2460 2460 2455 2455 2460 2460
7 | mponuH 800 | 800 803 803 805 805 803 803 805 805
8 | Cepun 440 | 440 445 445 447 447 445 445 447 447
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Kectre 39 - bunaiinsiH aMHHKBIIKBUIABIK KypaMbl opTaiia MoHaepi (2019-2020 xwiaap)

p/c | AMUHKBIIIKBUIIAD Hyckanap
aTayJiapsl bakpuiay Kancynacers+ Kancynamen+ Kancynaces+ Kancynamen
BIHTAIAHJATKBINI | BIHTAJAHJATKBIII 1- | BIHTATAHAATKBIII MBIC | BIHTAIAHJATKBIII  MBIC
1-mermn-3- METHII-3-METUIaMIH- (IT) kemreni/ ynri Ne5 | (II) kemeni/ yari Ne5
METHJIAMUH- MajienHaMu1 /ynri Ne3
MaJIeMHaAMU/T
/ynri Ne3
AJMaCTBIPBUIMAWTBIH aMUHKBIIKBLUTAAP, Mr/100 T

1 | Jluzun 235,5 238,5 250 238,5 250

2 | Tpeonun 295,5 298,5 310 298,5 310

3 | Bamun 345,5 348,5 360 348,5 360

4 | M3oneduux 170,5 172,5 175 172,5 175

5 | Jekiuua 661 665 670 665 670

6 MeTHoHUHHIUCTUH 281 284 290 284 290

7 Tpunrodan 72,5 73,2 74 73 74

AJnMacThIpbUIaTBIH aMUHKBIIKBUTAAP, Mr/100 T

1 | Ananun 390 395 400 395 400

2 | ApruauH 365 370 372 370 372

3 AcrnaparviH KbIIIKbUIbI 300 305 310 305 310

4 | T'uctuauu 260 265 270 265 270

5 | rmuimH 230 235 240 235 240

6 I'myTaMuH KBITIIKBUTBI 2450 2455 2460 2455 2460

7 | mpomuH 800 803 805 803 805

8 | Cepun 440 445 447 445 447
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Ocsl GapIbIK aNbIHFAaH HOTHIKEEp OOWBIHIIA KOPBITBIHIBI JKacaIbl, XUTO3aHa
/ aJbrMHAT MUKPOKAICyJachlHa JKYKTEIT€H €eHaMHHACP OCIMAIKTEPJIH OpTYpi
MOJICHHETIH aybUIIIApyallbUIBIFBIHIA  OCIPpYAl  TIKEJIEH peTTerimTep peTiHae
KOJIIaHyFa coiikec kemai. bi3aiH 3epTreynepimiz a30T THIHAUTKBIITAPBIH KOJIIaHYIbI
azaiiTyfa  aypUIIApyallbUIBIFBIHAA  KYpamblHIAQ  BIHTAJIAHJATKBIITap  Oap
MUKpOKAaICyJaiapabl xKaHa KYpaMMEH KOJIJITaHyFa OaFbpITTaJIFaH.
MukpokarncynanapablH >XaHa KYpaMbIHBIH apTHIKIIBUIBIFBl MHUKpOKAICYJIalaHFaH
BIHTAIAHJATKBIIITAPALI  BIABIPAyAaH KOpFAy, KOJIAaHyAa a30TThIH CLITUICHYIH
TOMEHJIETY JKOHE aybUINIApYallbUIBIFBIHA OCIMIIKTEp KOPEKTeHYl MEH 6OCyiH
perTeyre OakbuIaHATBHIH OeiHyre HerizgenreH. OmaH 0acka, ren Ty3ylll KaTHOH
peTiHAe KalbIuii 0ap aJIbrMHATTHI MUKPOKAIICYJIaHbI MHKAIICYIAIayMEH, ©CIMIIKTEP
€H MaHBI3bl MUKPOAJIEMEHT —KaJIBIIMIMEH K0 IbIKTAIIIbI.

Ocpuraiiia, SMYyJIbCHSUTBI JKOHE SMYJBCHSCHI3  JKYHEIep/l 3epTrey, XKaHa
CTUMYJIATOPJIap Talljay >KOHE TaHJa, aybUIIApYyallbUIbIFBIHIA, OHBIH I1IIHJE
OCIMJIIKTEp ©OcCIpy, KeJelIeKTe >KaHyapjiap ecipyle THIMAI KOJIaHBLIATHIH,
OMOJOTHAIIBIK OCJICEH[II 3aTTapJbl Kayilci3 cakTay MEH MPOJIOHTHPIIEY OCEpPIMEH,
TYPaKTBUIBIKTBI ~ apTTBIDYMEH,  TaOWFaThl  OpTYpyi  O€JICeHNl  areHTTepai
MUKpOKarcyjajlayFa FbUIBIMUA-HETI13/Ie]TeH KaJaMap kacayra MyMKIHJIIK Oep/ii.

3.14 MuxpokancyjaMeH Ouaail TYKbIMAAPbIH OHJEY TacliaepiHiH
IKOHOMHKAJBIK THIMAIIIri

Kazakcran Oupmait ecipyre yiakeH MoH Oepefi. OchiFaH OailJlaHBICTBI OHBIH
eriCTIK ~ aJKaObIH  YJIFATy JKOHE  ecipil-0anTayblH KeTepy  Macesenepi
KapacTeIpbuIbl. COHFBI JKBUIIAPBI TYKBIMAAPIBI epTe KOKTEMIC OHJICY/IH CaHBIH,
KOIICBITYJIbIH TEPEHJIrIH a3alThil, OIpHENIEe MYMBICTBI OIPIKTIPY apKbLIbl aybLI
MapyablIblK  JaKbUIIAPhIH  ©CIPY TEXHOJOTHACHIH KETUIIIpyre, JKyMcajlaThlH
€HOCKTI KBICKApTHITNl, OHIMHIH ©31HJIK KYHBIH a3aiTyra OOJATBIHJBIFBI Kbl
KYpJelli Macenenep Ko3rany/a.

Ke3 kenreH 3epTreyjep MEH TOXIpUOENEep HOTHKECIH TaJIKbUIAY OHBIH
AKOHOMMKAJIBIK THIMJILUIIT €cenTeal. IKOHOMHUKABIK THIMAUTIK KOPCETKIII apKBLIbI
Oumail ecipyaiH KaHIIAJIBIKTBI THIMII €KSHIIr aHbIKTaaAbl. TYKbIMAApAbl OHJICY
TOCUIZICpPIHE KETETIH IIBIFBIH TYPJEPIHIH aWbIpMAIIbUIBIFBI  MEH  OHIMJIUIIK
KOPCETKIIIIHIH 9p TYPJUII 3KOHOMUKAIBIK THIMIUIIKTI MUKpPOKAINCYJIaMEH OHJLY
TocuIIepl OOMBIHIIIA AHBIKTAJIBI.

AyBIT MapyanibUIBIFBIHBIH TaMybl TYKBIMIAPABI OHJACY MPOIICCIHIH CaHbl MEH
CalachIHBIH ©3repyi, KAJIbIITACHIT KaJFaH TOMBIPAKThl OHJICY IIapajapblHa OacKaria
Kapayra MYMKIHAIK O6epeni. TyKbIMaapasl OHACYI1H OChI TYPl €HOCK ChIMBIMIBLIBIFI
MEH KYMCaJIaThIH YaKbITThl YHEMICH/TI.

AnFaH MOIIMETTEpIMI3re SKOHOMHUKANBIK Taljay >Kyprizuiai. Am, O13aiH
3epTTeyNepIMI3ie JKalmbl, OWAaWIpl KamncyjJaMeH  ©HACY TEXHOJOTUSIaphIMEH
KYPTi3reH TOKIpUOEeMi3NiH 3KOHOMUKANBIK THiMAutri 40-kecte xoHe 29-cyperre
KOPCETLUIII.
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Kecte 40 —

AKOHOMHKAJIBIK THIM/ITIT1

MukpoxkarncynameH Oujail TYKBIMAAPbIH OHACY TOCUIIEPIHIH

bunaiiner Kepcetkimrep
OHJICY TocLIACpI OHIM - 1 ra-ra 1t 1 ra-gan Taza Penra-
JIUTIT, xKymca- OHIMHIH TYCKEH naiina, Oeb-
/ra JIATBIH caTbLTy OHIMHIH TEHTE Ik, %
IIBIFBIH, Oaracel, Oaracel,
TEHre TEHTE TEHTE
bakputay HycKacer 17,30 76 500 130 000 224 900 148 400 65,98
Kancynacei3 1-metui-
3-veTnnamun- 23,10 | 76600 130000 | 300300 | 223700 | 74,49
MajenHaMu/1 /yiri Ne3
Kancynamen
BIHTAJIAHIATKbII 1-
METHJII-3-METUIaMUH - 25,95 76 608 130 000 337 350 260 742 77,29
ManenHaMu/ /yari Ne3
Kancynacez meic (1)
kemeHi/ yari Ne5 22,50 76 600 130 000 292 500 215 900 73,81
Kancynamen
PITATAHATTKBIM MBIC 1 57 g5 | 76 608 130000 | 359450 | 282842 | 78,69
(IT) xemeni/ ynri Ne5

40-xecTeHIH KOPCETKIITepiHEe CYWEHCEK, 3epTTey JKbUIAApbIHBIH OpTaia
KOpCETKIIITEPl OOMbIHIIA, MUKPOKANCYJaMEH TYKbIMIApAbl ©HIEreHae, OuaiibH
eHIMJIUIIr, Oakbutay HYCKacbiHAa-17,30 1/ra, kamcynachi3l-meTun-3-MeTHIaMuH-
manenHamuy /ynri Ne3-23,10 1/ra, kamcymnaMmeH BIHTaNaHAATKbI —1-metwi-3-
MeTuaamMuH-ManenHamua /yari Ne3-25,95 1y/ra, kancynacer3 meic (II) kemeni/ yari
No5-22,50 w/ra, kancynameH biHTamangaTKeim Mbic (II) kemeni/ ynri Ne5-27,65
IIICHTHEP OOJIIBI.

bunaiiner ecipymeri xarncyjiaMeH eHJICY TocliaepiHe OailmaHbICThI 1 TekTapra
JKYMCAJIaThIH TIBIFBIH MOJIIIEpl, KarcyJaMeH OHJACY HYCKAChIHIA KarcylamMeH
BIHTAJAHIATKBII 1-MeTHI-3-MeTnaaMuH-MaaeuHamMu /yiari Ne3 (76608 TeHre) xoHe
KarncyiaaMmeH biHTananaatkeim Meic (I1) kereni/ yiari Ne5 (76 608 texre) 001/1b1, ai
Oakpuiay HyckachiHna /6 500 TeHrere MIBIFBIH JKYMCAJIFaH. AJl, MIBIFBIH MeJIIIEpi
opTailla €cemIieH, Karcyiachl3 HYCKachlHAa | rekrapra Karmcyjachlis 1-meTu-3-
MeTwiaMuH-mMaaenHamu /yiri Ne3 76600 Tenre »xone karcynacei3 Mbic (1) kemeni/
yirt Ne5 76 500 TeHre skymMmcanraH, KamncylameH —canbicTbipca, 108 TeHrere a3
xymcanrald. Kecreneri kepceTkimrep OoibIHINIA, | ra-iaH TYCKEH OHIMHIH CaTbULy
Oarachl KarcyjJaMeH bIHTaJaHAATKbII 1-MeTui-3-MeTuIaMuH-MasienHaMu/1 /yari No3
(337 350 tenre) sxoHe KarcysiaMeH biHTamauAaTKpI Mbic (I1) kemeni/ yari Ne5 (359
450 TeHre ) Oousabl. AJl, SKOHOMHKAJIBIK THIMJIUIIN KOPCETKEHJEH, KarlcyJlaMeH
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OHJICY HYCKACHIHBIH OpTaImia 2 buUiga | TeKTap/iaH TYCKeH KOCHIMINIA OHIMHIH Ta3a
naijacel  KarcyjdaMeH bIHTaJaHAATKbI 1-mMeTui-3-MeTuiaMuH-MallenHaMu/1 /Yari
Ne3 (260 742 tenre) »xoHe KarcyjgaMeH biHTamaHmaTKeim Mbic (I1) kerneni/ yiri
Ne5 (282 842 TeHre ) TeHre Ooyabl, OJaH TYCKEH peHTAOCIbAUIIK MOJIIepi
KarcyjaMeH bIHTATAHAATKbI  1-MeTui-3-MeTwiaMuH-MalienHamun  /yari - Ne3
(77,29) xone karcynameH biHTaaHaatkbim Mbic (I1) kemeni/ yari NeS (78,69)
nanbI3Ibl Kypall, 0acka HyYCKajgapaaH >KOFaphbl OOJFaHBIH KOPCETTLIII.

bi3ain 3epTTey KYMBICTAPBIMBI3 OOMBIHIIIA, YCHIHBUIBII OTHIPFAH KalCylaMeH
OHJICY TOCUIAEPIHIH €H THUIMAI TYPIHIH SKOHOMHUKAJIBIK THIMIIIITT aHBIKTAJIBL.
CoHbIMEH KaTap, 3epTTey KYMBICTAPBIMBI3[Ia YCHIHBUIFAH KarcyjJaMeH TYKbIMIAPIbI
eHIEeyAl Oakpliay jkoHe Oacka HYCKaJapMEH CabICThIpa OTBIPHIN, OJIAPABIH
apachIHIAFbl PKOHOMUKAJBIK THIMALTIT ecentenai (29- cyper).

XKyprizinren ToxipuOenep HITHKEIEPIH KOPBITHIHABUIAY KOPCETKEeHeH, Oy
3aTTap KemTereH Oenrun (UTOTOPMOHIApFa TOH KACUTETEpJll KOpPCETTi, EKIHIII
JKaFrblHaH KOIl KOJJIAHBUIATBIH OCIPYIl PETTETiTep/e KEe3IECIECUTIH KacHUeTTep
Oaiikanapl.  Eckeperin  Hopce, mpemaparTapAblH — (U3HOJIOTHSUIBIK — JKOHE
MOPGhOTOTHSIIBIK acepiH KOPCETETIH OencenaiIiK KOHIIEHTPAIUACHI
dbuTOrOPpMOHIapFa TOH KOHE OJIAPABIH ONTHUMAJAbl KOHIICHTPAIUSICHIHAH TOMEH
MOJIIIEp/ie aJbIHBI XKOHE MHKpOKacyjanap TYPIHIE KOJIJaHyFa MYMKIHIIK Oepii.
Kyprizuiren 3eprreyiiep HOTHXKENIEpl OOMBIHINA KOPBITHIHIIBI Kacalbl, 3€PTTEITeH
JETHAPOAMHUH KBIITKBUIIAPHI TYBIHABLIAPHI OCIMIIKTEPTE (PU3HOIOTHSIIBIK dCepTe He,
OCIMJIIKTEP/IIH ©Cyl MEH JaMyblH peTTeyre KarblcaJbl, OCIMIIKTEPIIH TaMbIp
XKyieciHiH MOop(oreHe3 MpoLECiHIH 63repyiHe acepl aHbIKTAIIbI.
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Cyper 29 - Cyapmaisl xepiiepae Oungai ecipyre YChIHBIIFaH
MUKPOKAIICyJIaMeH OHJIeY HYCKACHIHBIH YKOHOMUKAJIBIK THIMJILIIT1
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KOPBITBIHIBI

3epTTeynep HOTHXKeNepl HEeT131H/e Keleciieil KOPhIThIHIbLIAP Kacaibl:

1. AmuHymMap  KbIIUKBUIBIHBIH  Juankuin  ddupnepi  xone 10 4%
KOHILIGHTpalMsIarbl MOHOAMHJITEp TaMmblp OKyleci JaMyblHa THIMII —9cepl
aHBIKTAIAbl. MUKpOKancymauusuiay YIIH Keiemeri O0ap bIHTaJaHJATKbIIITAP
3epTTeNai: aMruHGyMap KBIIIKbUIBIHBIH JUMETWI 3hupi (Z-2-aMUHOOYT-2-3HANO0AT),
OHBIH MOHOKAJIMI TY3bI (Z-0-aMUH-B-METOKCUKapOOHWIAKPUIT KbIIIKBUIBIHBIH KN
TY3bl), 1-MeTHI-3-MeTUJIaMHHOMAJICMHAMU/I, 3-aMUH-5,5-TUMETHIINKIOTeKCEH-2-
eH-1-on xoHe Mbic (II) kemeHi. bec BIHTaNIaHIATKBIIITHIH  ©CIPY KacHETTEpIHE
HET13J1eJI1, MUKPOKAIICYJISAIMS YIIiH eH OenaceHl 2 Typi Ta"aauabl. Omap 1-metu-
3-metunamuaomanenauMu /ynri Ne3, mpic (1) xermeni /ymri NeS.

2. Mukpokancyismusiay TEXHOJIOTHSCHIHBIH aJbIHFAaH HOTHKENIEp OOMBIHIIA
AMYJBCUSICHI3 KaIlCyJia JKacay TEXHOJIOTUSIChI TUIM1 €KeHI aHBIKTAJIIbI.

3. KonmaHbUlaThIH XMUMHKATTap CaHBIH, TUCIIEPTHPICY XKYHECIH KoHE Oacka
(dbakTopiap/IbIH 9CepiH a3aiiTy MakKcaThbIHIa HATPUM aJbITMHATHIH, KaJbLHUU XJIOpHII
MEH XWTO3aHAbl TMalJajdaHblll, aMHH(PYMap KBIIKBUIBIHBIH  TYBIHIBLTIAPBIH-
BIHTAJIAHIATKBITIITAP BT MUKPOKAICYISATHSIIAY omiciMeH MHUKPO-KOHE
HaHOKAaICyajiap anxy arJaiaapbl OHTaIaH IbIPbUIIBL.

4. (CS/(ALG/ (Cat/yari Ne3)) KypamblH MHKPOKANCYASUMAIAY THIMJILIIT]

75,73+ 1,14% (EE), mukpoxancynsmusiiay xykrey coiitbiMapuibirsl 0,24+0,00 (EC),
MUKpoOKarcynanap iciny aapexect 1,05+0,18 (Sw) TeH OonraHbl aHBIKTaJbI.

(CS/(ALG/(Cat+Cu/ynriNe5)) KypaMblH MUKPOKAINCYISAIUIIAY THIMALTITT 57,6
+ 0,1% (EE) , an Mukpokancymsuusiay XKYKTeY CBhIMBIMABUIBIFBI-25,9 + 1,1 mr/r
(EC), mukpoxkarncynanap iciny gopexeci 53,84+0,9 (Sw) GonraHbl aHBIKTAIIbI.

5. FTIR Tangaysl aMuHACP/IIH KaJbIMK XJIOPUIIMEH, HATPUH aJlbIrMHATHIMCH
HEMeCe XMTO3aHMEH apachIHJAFbl KYPAETl ocepiepaiH OOTYbIH AJIEKTPOCTATUKAIIBIK
OpEKETTEPICH JKOHE KYILTI CYyTeKTIK OaliaHbicTapaad O0JNaThIHIBIFBI KOPCETIIII.

6. MopdonorusiiblK cumnarraManapbl OOWBIHIIIA MUKPOKAICYJIaJapAblH MillliHi
MEH KOYEKTUIIT1, ICIHY JIOpekKeCi aHBIKTaJIbI:

-bUTFaIIIBI MUKpOKancynanap emmemaepi: 2 uM, (CS/(ALG/Ca + yariNe3)) d =
2104,60 + 188,23 MKMm.

-KypraKk wmukpokarcynanap emmemaepi: (CS/(ALG/Cat+ ynriNe3)) d =
796,68+88,23 MKM.

-pUTFaNIbl MUKpOKaricynanap enmemaepi: 2 uM (CS/(ALG/(Ca+Cu/ynriNe5)) d
=2056+226 MKM.

-kenTipiared Mukpokancyiaitap emmemaepi: CS/(ALG/(Ca+Cu/yariNes) d =
811,32 £ 103,21 MxmM.

7. Muxpoxkarncynagan OemHyIiH O0apiblK MIIIHAEP] aMAHACPAIH OacTamkbiaa
KApKBIHJIBI, Ke3eKTeri oTe Oasy OoJliHyl IopexeNiK 3aHbIHBIH TEHICYIHE ColKec
anbpIKTaIbl. Kopemeiiep-Tlenmac aMnupukaiblk MOCIIH KOJAaHy/Ia aHbIKTaIFaHaa,
amuHAepain Oeminyi ®uk muddys3usceiMerH OakbuTaHAbl, OHBIH h MoH1 0,45-TeH
TOMEH.
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MukpoxkancynaiapabiH KYPBUIBIMBI MEH KOFapFBbI OeTiHIH
albIPMaIIBLIBLIKTAPEl aMUHIEP O6JIIHY MEeXaHU3MIHEe ocepl OalKaIManIbI.

8. XKyrepi OoibiHma (CS/(ALG/Cat+ yariNe3)) ocepi 0,01%  kon.
TambIpbl/canMarbl- 115/114-, cabarbl/canmarbl -127/76, mbic (I1) kemeni /ynri NeS
acepi 0,0001% xoHI. TambIpbl/canmarbl-156,0/165,5, cabarel/caamarbl -138/131,8
KYpau/bl.

Apna OomipiHma  (CS/(ALG/Cat+  yariNe3)) ocepi  0,0001%  xowi.
TaMbIpbl/caMarbi-87/96, cabarwl/canmarsl -88/90, meic (II) xemeni /ynri Ne5 ocepi
0,0001%  koHm.  TambIpbl/canMarbl-114,9/108,1,  cabarbl/canmarsi-110,9/114,3
KYpaupl.

bunaii 6otibramIa (CS/(ALG/Ca+ ynriNe3)) ocepi 0,0001% xoHi. Tambipsl /
canMarbl-119/137, cabarsl/canmarbi-109/123, wmbic (II) kemeni /yari Ne5 ocepi
0,0001% xonm. Tambipel / camMarel- 108/118,6, cabarbl/canmarsi-100,6/100,7
KYpau/bl.

9. AnNbIHFaH HOTHXKENEpP  KOpPCETKeHHAeW, OuIaiblH >Kajilbl ©HIMILUIIT
MHKpPOKAICyIaMeH 3-5 Hyckanapaa 2,2 Kr/M° xoHe 2,7 Kr/m° OHIMILIIri oFapbl
OO0JTybI aHBIKTAJIJIBI.

Oprama eHiMAiTir MUKpOKarcyIaMen 3-5 myckamapaa 0,79 kr/m° xone 0,94
KT/M° OHIM/ILIIT1 5KOFaphl 00TYbI aHBIKTAJIJIBI.

KoceiMinia eHiM MuKpokarcyinamen 3-5 nyckanapnaa 7,65 m/ra xone 9,35 n/ra
KOCBIMIIIA ©HIM JKOFaphl 00JTybl aHBIKTAJIIBI.

Tynreny OolbIHIIA MUKpOKancynameH 3-5 Hyckainapaa 2,15 xone 2,5 nana
KOIT OOJTybl aHBIKTAJIIBI.

OCIMIIKTIH MacakTaHybl Ke3€HIH/I€ MUKpOKarcyliaMeH 3-5 HycKanapzaa 5,6 cm
*oHe 9,1 cM KoFaphl eKEHIIT1 aHBIKTAJIbI.

OCIMJIIKTIH MICYl K€3€HIHJe MUKpOKarcyaaMeH 3-5 Hyckanapaa 4,7 cM KoHe
5,1 cM >KOFapbl €KEeHIIT1 aHBIKTaJIIbI.

ANl MacakTapAblH JIOH CaHbl OOWBbIHIIA 2 jkoHe 3 JaHara KeIll eKeHITI
OaiKampl.

Ocimaikrep  ecyiH  OelceHal  PETTEHTIH  KaHATaH  CHHTE3JICITeH
BIHTAJIAHIATKBITITAP,IbI MUKPOKAIICYIISIUSIIAY TEXHOJIOTUSCHI OHIIPICKE YCHIHBUIIBI.

MukpoxkaricynameH Oujail TYKbIMIApbIH OHJIEY TOCUIIEPIHIH YKOHOMHKAIBIK
THIMAUTITT OOMBIHINA KamcyldamMeH 5 Hyckana 282 842 eH JKoFaprbl Taza maija
AHBIKTAJIIBI.
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(54) Haasa BuHaxopy:

3ACTOCYBAHHSA 3-AMIHO-5,5-AUMETUINLUUKIIOrEKC-2-EH-1-OHY 5K 3ACOBY AaAnsa
BUPOLYBAHHA NOPOCHAT TA BIAroaissi CBUHEN

(57) ®opmyna euHaxoay:

3acrocyBaHHs 3-amiHo-5,5-aume Tunumknorexc-2-ex-1-oHy opmynu 1

H CH,

3

NH,
(1) :
AK 38C06y ANA BUPOLWYBaHHSA NOPOCAT Ta slaroaisni CBUHEN.

CropiHka 3i3 4
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1) 12143S

= —
Y HPATHCLIME IHCTMTY T IHTEONOKT YanisHol BAacHocTis

1. MepedTu sa nocunaram hitps://sis_ukrpatent. org.-
2. OGpary nyracr < — O T Opuritan aocKymerTy.

«BEBaTEITI

xprnaressr)
Liea nar * e aa v raps
ran enesxr Ty 3 enesr o ¥
Minicrepcraa vy i TOPrian Ta CiNacLKoro rocnoaapcTaa Ypaiti.
Maneposrii ACKYMEHT MICTHUTE 2 apK.. 5Kk APOHYMeOPOBani Ta NPowMTi MeTanesmmm
moBepcann.

Ans AocTyny Ao enskrpoHHOro 1 unoro Ta 3 aesTmdikaropon

3. Brasarm ReHTMdiKarop enexrpoMHeoro m unoro v STy TE HaTMcHy T

YnosroBakeria L. Marycesir:

Cropiaxa 4 s 4

LOepxaeHe NianpyueMcTeo
«YKpalHCBKWA IHCTUTYT iIHTENEeKTYaneHOl BNacHOCTI»
(YkpnareHT)

Llei nanepoBuii OOKYMEHT IOEHTWYHWMIA 338 [AOKYMEeHTapHOH iHopmauierw Ta
PEKBI3NTaMWN ENEKTPOHHOMY [OKYMEHTY 3 ENEKTPOHHWM MiANMCOM  YNOBHOBaXKEHOT 0cobM
MiHicTepcTEBa PO3BUTKY €KOHOMIKWM, TOPriBMi Ta CiNbCbKOro rocnogapcTea YKpaiHu.

ManepoBuii LOKYMEHT MICTUTE 2 apk., AKi NPOHYMEpPOoBaHi Ta NpOLIWTI MeTaneBumMu
NOBEPCAMMN.

Ona gocTtyny 00 enNeKTPOHHOro NPUMIPHWKA LbOro AOKYMEeHTa 3 iaeHTudikaTopom
0440210820 HeobxiaHoO:

1. MepeiiTy 3a nocMnadHAM https://sis.ukrpatent.org.
2. OBpaTy NyHKT meHo Cepeick — OTPUMATK OPMIiHAN JOKYMEHTY.

3. BraszaTtwn ineHTudikaTop €NeKTPOHHONo NPUMIPHWKS UBOr0 OOKYMEHTY Ta HAaTUCHYTH
«3aBaHTaKHUTH» .

YNoBHOBaKeHa 1.E. MaTyceBuy

25.08.2020
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HA BUHAXIJ
Ne 122013

3ACTOCYBAHHS 1-METHJI-3-METWJIAMIHO!
SIK 3ACOBY JUISA CTUMYJISAII PO3BUTKY MOPOCHT TA

HIIBHILEHHS IPOTYKTUBHOCTI CBUHEI HABun‘omBJn

Do BSonite Ao diony AR T b0 npas Ha mmaxomf" Ik

1 KopucHi Mozteni".
3apeectpoBaHO B JlepiKaBHOMY peecTpi MaTeHTiB Yxpanm na Bmlaxozm
25.08.2020. Vi

3actynuuk Muucha PO3BHTKY
CKOHOMIKH, TOPFiBIIi Ta CLILCBKOr0
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11122013

(51) MK
9 UA A23K 20/132 (2016.01)
A23K 50/30 (2016.01)
CO07D 207/02 (2006.01)
CO7D 207/448 (2006.01)
(21) Homep 3asekn: a 2018 08446 (72) BuHaxigHwkm:
Mpocaxnuk Onekcangp
(22) [ata nooaHHA 3aRBKK 03.08.2018 Bacunwosuy, UA,
- Xoxnoea TeraHa BitaniieHa,
(24) [ara, 2 Akoi € HHHHHMA 25.08.2020 UA,
Mpaga Ha Bunaxin: MyTaniesa Boraro3
(41) [ara nyGnikauii sigomocten 10.02.2020, }I{alcl:unmcoaua_, Kz, .
NP 3asEKy Ta HOMEp Eion.Ne 2 Kypacosa lapixa €paginosxa,
BroneTeHs: KZ
(46) [arta nyBnikauii sinomocreid 25.08.2020, (73) BnacHwk: ; }
npo BuOa4y NaTteHTy Ta Bion. Ne 16 nEPH{ABHHH'BH”-MH
HoMep GroneTeHs: HABYANEHWUA 3AKNAL
"YKPAIHCLKUIA OEPXABHUA
XIMIKO-TEXHONOMYHWUIA

YHIBEPCUTET",
np. Marapixa, 8, m. [JHinpo,
49005, UA

(54) Haaea BuHaxogy:

3ACTOCYBAHHA 1-METWUN-3-METUNAMIHOMANEIHIMIAY SK 3ACOBY OnA cTumynaui
PO3BUTKY NOPOCAT TA NIABWULLEHHA NPOAYKTUMEHOCTI CEMHEW HA Bigrogieni

(57) @opmyna BMHaxoAY:

JacTocyBanHs 1-MeTin-3-MeTunamisomansiHimiay dopmynu 1
CH,
|

) N o

NHCH, )
Ak acoby ANA CTUMYNALT POIBUTKY NOPOCAT Ta NIABMLLEHHA NPOAYKTUBHOCTI CBUHER Ha Binroaiani.

CropiHka 3i3 4
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PECNYBIIUKA KASAXCTAH

REPUBLIC OF KAZAKHSTAN

MATEHT
PATENT

Ne 4366
HAMMOJIEIIPI‘EIHAHQHESHVIOMOJEJBIFORUHLITYMODEL

(21) 2018/0861.2
(22) 30.11.2018
Kaaxcran PecnyGmumnacss Nalimanss Mosemiep MeMACKeTTIK ThiniMinae Tipxey xym / Jlara

pernctpam 8 [ocynapeTacHnos peecTpe nosesusx motenedi PecyGamn Kasaxcras / Date of
the registration in the State Register of Utility Models of the Republic of Kazakhstan: 16.10.2019

Cnocol nonyscHIA MEXPOKAIICYI JHIASH
Method of obtaining microcapsules of lipase

sayxu PecryGamxu (K2) §
anblnm&m&.:monhlﬂofsmmduuuyof
Muwxmm&«xmm '

»

IUK xon xoitbuyas
llmSlm E. Ocnanos
Y. Ospanov

«¥ATTHIK JHATKCPITIK MeHmix rECTHTYTsD PMK upexropst
Jpexrop PITI «Haunonamsastil HECTHTYT HHTEILICKTYAILHOH COOCTBECHROCTHY
Director of the «National Institute of Intellectual Property» RSE
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KOCBIMUIA b
3epTxaHaibIK 3epPTTEyJep HOTUKEIEPIH ChIHAKTAH OTKI3y XaTTaMaiapbl MEH
HOTHXeNepi

Institute of Polymer
Materials & Technology
Republic of Kazakhstan 050019,
Almaty, Atyrau str. 1 - 3/1

Phone: +7-727-337-75-72

E-mail: ipmt-kau@usa.net
skudai@mail.ru

HHCTHTYT NOJHMEPHBIX
MATEPHAJIOB H TEXHOJIOrHii
Pecnybnuka Kazaxcran,
050019, r. Asnmate, Y.
ATsipay 1-it Mukpopation, 3/1
Ten.: +7-727-337-75-72

E-mail: ipmt-kau@usa.net
skudai@mail.ru

MPOTOKOJINe. 77

JIABOPATOPHBIX MCITHITAHUIA
or 7P px5, VQ’;fA,;V 2019 .

1. HamMeHOBaHHe NMpeaANpPHATHS, opranu3annu (3asBurenan): PI'TI na IIXB «tOKI'Y umenu
M.Ay330Ba».
2. FOpuangeckmii aapec: Kazaxcran, 160012, r. IlIemmxenT, np. Tayke xana 5.
3. HamMeHoBaHHe 00pa3na H BH/J HCCJIeI0BAHHA:

1. HaHOKOHTeMHepH!I 15 Ipo6 — HecnegoBaHNE Pa3sMEPOB U 3aps/IOB HAHOYACTHIL;

2. HaHOKOHTe#Heph! 10 npo6 — aHanu3 Ha ra30BOM XpPOMAaTO-Macc-CIIEKTPOMETPE;

3. HaHOKOHTeHHeps! 15 nMpo6 — HecneloBaHHEe Ha HU3KOBAKYYMHOM PacTPOBOM MHKPOCKOIIE.
4. YcaoBus, JOCTABKH: COOTBETCTBYET TPEOOBaHHUSM.
5. Cpencrea H3MepeHHH:
6. YciaoBus npoBeaeHus uHcnbiTaHus: Temneparypa 25°C, OTHOCHTENBHAs BJIAXKHOCTH
Bo3ayxa 60%, armocdepHoe nasinenue 740MM pT.cT. )

Ne | Tum npubopa 3aBozackoii HOMeEp I'ox BBITyCcKa

n/n

1 JlazepHsIit AU paKIMOHHEIH aHATU3aTOP Ne MAL1072509 2012
«Malvern Zetasizer Nano»

2 I"a30BBIH XpOoMaTO-Macc-CIEKTPOMETP Ne 664N7092701 2007
«Clarus 600S»

3 Hu3zkoBakyyMHBIH pacTpOBBIH Ne MP14800075 2007
3JIEKTPOHHBIH MuKpockon «Jeol-JSM-
6490LA»

IMonyuennsie pe3yiomamsl AHANU3A RPUEEOEHDI 6 NPUNOYHCeHUU A

HUcnoaauTensb C.K. Ka6apaxmaHoBa

upexrop UTIMT C.E. Kynaii6eprenon

INpuMedanue: pe3yIbTaThl UCTIBITAHHI PAcIIPOCTPAHSAIOTCSA TOJIBKO Ha UCTIBITAaHHBIE OOpasLbl.
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IMTPUJIOXXEHHUE A

1. Pe3y/ibTaThl HCIBITAHMI JIa3epHO-AH(PAKIHOHHOTO aHaMn3aTOopa «Malvern Zetasizer

Nano»
Ne OmnpepnensieMble TOKa3aTeIH Pe3yJibTaThl HCCJIEI0BAHHI
n/n PazMepbl HaHOYACTHI, NM 3apsa nanouacrTuu,
mV
1 2 3 4
HccnenoBanue pasMepoB U 3apsoB HAHOYACTHI

1 O6paszer Nel 139,0 -7,06

2 O6paszen Ne2k 2657,0 -28.,8

3 O6pazen Ne2 207,2 -15,0

4 O6pa3zen Ne3k 1353,0 -26,9

5 O6pa3zeny Ne3 1254,0 -18.5

6 O6paszen Nedk 1122,0 -19,1

T O6pazen Ned4 73,36 -3,13

8 | O6pa3sen NeSk 1847,0 -21,8

9 O6pazen Ne5 & 79,98 -15,1
10 | O6pazen Ne6k 206,0 -18,0
11 | O6pasen Ne6 14,54 -5,07
12 | O6pa3zen Ne7k 2236 222
13 | O6pasen Ne7 12,78 -2.60
14 | O6paseu kcantaH 0,25% 1282,0 -69.5
15 | O6pazen Yukyn 0,001% 88,33 -30,5

2. Pe3yabTaThl HCC/IEI0BAHHS MHKPOKAICYJI HA HI3KOBAKYYMHOM PacTPOBOM
3JIEKTPOHHOM MHKPOCKOIIE

Pucynok 1 — pororpadpun POM kancy:n obpasna 1 nmocie nonuMepu3aunu

»

TIpuMeuaHue: pe3ybTaThl HCMBITAHHIA PACTIPOCTPAHAIOTCA TOJIBKO Ha HCMBITAHHBIE 0GpasLbl.
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TOO «Kasaxcxuit Haywy Te. MHCTHTYT = arp s
umenn Y.V, Venanosa
ATTecTOoBanHan NaCoparTopun «X ana.

HOpaanaeckni angpec: Kasaxcran, r. Anmars:,
ap. Ane-POapabu 7S5 B Tten. 8(727) 269-47-42; daxc.8(727) 269-37-33

PerucrpaunoHHBIR HOMep Ne 22/14 CesxraeTenscrso o6 o1 cocT D B
naboparopuu «XHMHYECKHAX aHanuzos» (JIXA) or 27.03.2017 r.
Hercrenurenen oo 27 mapra 2020 ¢ i
&
ITPOTOKOJI
JIABOPATOPHBIX UCIILITAHHMHM
- Ot 18 oxT=6ps 2018 r.

1. HamvmeHOBaNME NPpeaNnpHUATHE, Opradusaunn (3asesutens): TOO «IOIKY msmenn M_Ays3osan
2. KOpuanseckuil aapec:

S=EE ne obp {m1poBEer), QaTa M3TOTOBNEHHUS: pPACTCHHE =
4. MecTo orGopa:

5. VYcnoeus orGopa, aocrasxu

HdaTta » spesms orGopa: = -
Ycnosis ZOCTaEBXH: cCOOTBeTCTRYeT HJIT
4 B = HESRRTTRETR——— L
TIpoGa oToSpana 8 cO ¥ 17.4.4.02-84 «Oxpana mpupoasr. Ik M

O‘Tﬁopa ¥ IIOATOTOBKHM ITPOS TR XHEMHYSCKOro, Gax'repuonoru‘leacxom, TeABMHHTOJIOrM9YEeCKOro
asanmu3an

6. Qg%c‘raa HM3IMEepeHMRA:
Ne Tan npaSopa 3asoacxon Ne csBuaerenscrsa | Cpok
n/n HOMED O NoBEepKe acHcTresusa
| Specord 210 PLUS 223F 142671199 Ne BA-11-19-429 21.05.2019 .
Or21.05.2018 r.
2 Hononep naGopaTopHeIE THNR 04as1 Ne BAO09-19-0650 05.06.2019 r.
¥-160 MM OT 05.06.2018 r.
3 IInasmenasit oTomMeTp 779792/6/u Ne BA-11-19-432 21.05:2019 r.
Twun FIL.APHO-9 OT21.05.2018 r.
- Becs: anexTtpoHHBe AR 2140 1227250240 Ne BA-02-02-04002 20.07.2019 r.
Ox 20.07.2018 r.
S Becs! 3AeXTDOHHBIS 7132211897 Ne BA-02-02-03997 20.07.2019 r.
ScoutProSPS202 F OT 20.07.2018 r.

Mporoxon pacnexsaran 02.11.2018 r.
Pe3synsTaTts! OTHOCNTICR K (op ). TP NS HCNMITEHLS
Hacrozmumufi NpoTOKOA He MomeT S83Ts HRCTHHIO | nex, Ges © pasp XA

PeayneTate: HacOBITaNMAR

Ne Onpeacasemsis I Eosmssruass l Peayasertare: l HI sa mMerons:
f T TS it FOTASIO! = HocnexosaHMi
Baroszii xanui
Nel = > 0. TOCT 2626:1-83
=2 = O.SS -
= = o O.75 =
L. < 0.65
= 3. cecxaa )
€ O
7 ~2. ceexna . O, S
s 3epHo 0.5
S 3-S5, is o4
[<] Sepao - =
< TS 2= =
= 3epHo S0 _—
3 OHTPONL SS
< SS
OStuuial asoT =
Nel, csexna °% -848 TOCT 26107583
- SepHo =256 i
= S 2. csexna 735 —
—a = e S — e - - .-
=3 cmeatss S28
€ CPO 068
i -, 256
S - &8
=3 -5. cecxna TOS
[<) 3epnoc 4. 704
Sz 7o>  —
> SepHo 4.1948 -
3 Komrpons - . S12
E Sepno 3.97€
5. Beii HOcHOD
Nel, csexna % O.5S TOCT 26261-84
= 3epro I1.85
= -2. ceexna O.60
4 Sepro 1.85
S 3-3. csexna O.59
< SepHo 2.10
= S CRBICNE [
3 SepHO - -
S 3-5. cseic = O.
o Sepno 1.7
s Sy O.= —
= Sepro = —=aces —
= Kounrpoas 0.568
< SepHo 2.30

M.o. 3an. aaGoparopis W Paxmstosa AN

TIOOTOROR DACHr=AT=w A2 11 3ass —
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T OO «Kasaxcicmii jpay

- MHEHCOTHINT o M Rrp
x. V.M. Venanosa = ~

ATTecT Frasy T

Opnamecxuit anpec: Kazaxcran . ATInsaTes,

np. Ann-OapaGCiz 75 B Tea. 8(727) 269—47—42 Daxc.S(T27) 269-47-33
PerucTpauMoHHEIN HOoMep Ne 22/14 CaHMIcTENECTEC OO olieHKxe COCTORIHMA H3INMEepeHuE B
NadSopaTtopHH «XHMHUYUCCKMX anan3oss (JIXA) or 27.03.2017 .

HeacrenTeneH no 27 napra 2020 r.

MMPOTOKOJI
JAABOPATOPHBLIX MCITBITAHMIA
O~ 2 sosGp= 2018 r.

1. Hammtenosanmc npennpnsrrun opramm3aunH (3assuTens): 100 «IOKIY m M.AY
2. IOpamraccxit
3. Hasn < OG5, (PoGel), nara M3ITrOTOBACHMS: ToYsa, 3 oSpasua
4. MecrTo orSopa:
S. Ycanosua orGopa, JocTaBKH
Adarta n sepexms orGopa: 15.10.2018 r.
Ycenosmun mOocTaBKM:I coOoTBeTrcTBYeT HUIL
Mocrasnesx B JIXA: 20.10.201S8 1. A -
TIowuseil. Megoas:

IIpoGa ortoSpana B cooTsercTEun ¢ TOCT 17.4. 4 02-84 «Oxpana NpHMpoas.
OoTGOoPa M NMOATOTOBXH ITPOO ONs XHMMHAHYECKOTo, CakTepHOIOIrHYeCKOro, reIeMMHTONOIMYeCKOro
anmanusa» - .

6. Cpeacrea usMmMepeHMA: —— — ——

Ne T oprSopa Sasoacxoit Ne ceBMoeTeasCcTBa <
/5 HoOMeD © nosepxe neHAcTrsMa
1 Specord 210 PLUS 223F1226/1199 Ne BA-11-19-429 21.05.2019 .
Oxr21.05.2018 r.
2 Horomep naSoparTopHbIiit T o251 Ne BAOS-19-0650 05.06.2019 r.
H-160 M OT 05.06.2018 r.
3 ITnarmenupifl PoOoTOMETD - TT7OTO2/6/n Ne BA-11-19-232 21.05.2019 r.
T FIL.APHO-9 Or21.05.2018 r.
< Becs: 3nexTpOHHEBIEe AR 21350 iI227250240 Ne BA-02-02-04002 20.07.2019 r.
Or 20.07.2018 r.
s Becsl ACKTPOHHBIC TiI32211897 Ne BA-02-02-03997 20.07.2019 r.
ScoutProSPS202 F O7r 20.07.2018 r.

Harta snasana ncoerrannii: 22.10.2018 .

Marta ssigasiy pesynstara: 2.11.2018 r.

rIpoToxon pacnegarax 02.11.2018 r.
Pe3yasTaTsl OTHOCRTCA »

nonaTaMMa
o

HacTosumi NPOTOXO! HE MOMET OBITE SACTIHEHO & Pe . Gea n XA
Ne i l Onpeacnaeneic I B ' ¥ == TeETEr HII sa sMeTtom=:
BaTea cpe: zxv it
1 1 = 1 = 1 3 =
Ko. £ SIff XHMMEOSSCKHME SaEanHs ITOYEET
OGsssizs s ysrve
Kaseirvor = Tic s >
=2 Illernsscerss % 3.1 -,
= Komnosuuns Nel, 000! I nousa = p=
L Il npenapaT Yuxys:s: 0.1%6 nousa x
= Ii1 2
= I~ =
7 . =3
=3 NI a2
= It oo
10 Typxemucm oss!_. 27
cad. P31, . Toprxyn
JAersors LS 15T RIOT
1 Kaq-.--—ym Mrrer = Tlo ~merony Lropsma it
2 11 28.0 K
3 Typxec‘rm«cnaﬂ 6., ==.0 - -
Opaas. P-x. c. Toprxyrn e
Iloassizsneiin o - -
1 KassirypT — s L s e — . 2 S-91
=2 Liles T 37
= T pxccrarcran ooa. =30
o oKl p-s. © - Topixyna
o= YT i
1 I ijrp‘r Ml 300 TOCT 26205-91
=2 111 490
3 Typxemucm 6. iS00
=3 p~bl. c. Toprxys
_Ba iy
1 1 Kassaryor | = 1 2,53 ] rocT 26261-83
=2 § =T 1 1 2.88 1
= DAz
1 Kaser Mr—oxs/100 10.89 =56 Tiirprierpriaccxi
2 HIinansscesrT TP. TouYB6: 1S.84 sS.94 sMmeTOoa B Mmomsadb.
I pat:
N=a <
3 KassicypT Mr->xa/100 O.7S O.31 Tio ssevony Kapartacsa
2 LillcasaxersT P. nouser o.36 ©O.S50 3 MasmerTosa s
MoK aLIT
e I paS

Paxsiniosa A DML

M.0o. 3an. aAaGoOPATOPIs W

rIporoxon pacneuaran 02.11.2013 r.
FPesynsrars: ormocaTos x C 5.
HacTomuzmm rmrmarasa— —om -

e sreTisaTm e
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| = = T = =
HKassivow C=ro=— —
= FEsTerer——y ©.iss —
<o iam el O O0C1 I nousa Doae ——
= S AT Srarvie O.12% nouna o= —
= 31 o.i96 -
£ 274 %&
< > “o.2>s
= ~T o.>=>0 - .
= R ] = ©.2>0
Kosssrv o == o.izs
= Tit e o.i56
= = = ~N=i. 0001 1 nousa O.153 —
= §33 Sreaecyes O, 155 C.1=0 —
= F553 o.155 TOCT 26107-8%
=3 I — O.130
= ~ O.168
= ~3 O.1i63
=3 NTER O, S
==
T ] Keserrypr ] =% I O.07F | —— ==
= | xax - 5 | | 113 S.61 | [ D S e
= T vpxecratckas oG . Soi - 5 >
l i o Topesyn I W =p l L l sommd. [ paGaposa
=-Seant —— == ———— —
I | Kassarvor ] I S.05
Zz {1 1 ! 231 ! rocT 26s23-3s
= ' T>precTariccan o6 . l l s.50 [
oo Pt c Topreyn
o~ O COC W IR ERIE O e R
= == =%, = S 5% == a6 o
T IX Paspesa H20 Passicpi: paciises: = aane
Ticcos Ticine % ) S
1.0 C.=25- ©.05- ©.01- I ©.005- | =0,001 | pawxien
-6.=s ©.c0s .01 ©o.00s ©.001 —=o0.03
| i Vo S o= | 5. 553 35,835 | 31,050 =.556 | 11.656 & S53 23,575
= 1ts =350 O.=250 =6.3=S SO007 1 S.598 |1 2=>.518 13.101 =23.217
Flo. saB. anCoparoplir . _ =& Paxsistomsa ANV
IIporoxons pascrncuaTars O2.11 2013 r.
= s = < 3. B
Hac s =3 SaaTe > W e
ERSISEN S sy - FBIMCEIFIN T HIOMIORCE IO 18 S PONINTI
e MM Moo
Arrecr - X P
IO P : KK T e
np. Aan-<Bapadit 75 B rea. 8(727) 269-37-42: paxc.8(T27) 269-37-33

Pertcrpainmoninift Hosep Ne 22/ 13 C il ic 1eancrno o OLOIKe COCTOMIINN M aMeponni
BaGoparopis «X. rons (JIXAY or 27.03.2017 r.
IeRcrnnrenci a0 27 sapia 2020 1.

PO TOKOI
JIABOPATOPHbLINX MOCITLIT AT
OF 20 noxGps 2019 .

THs. OpraIaeaisns (saNenrean): TOO «IOKE Y sarcni Moy »ronas

[ ]
2 1Opmanuecskisdl aapec:

R oy Do MATE HOACOTOBIAC
4. Mecro orGopas
5. Yeaonus orGo; AocTal

€ TTOCT 17.4.3.02-84 « z LRt - Merooa

coorneTern
B < i S

OTGOPa 1 HOAroToBRKE BPOG s X
s
6. Cpeacrni asmepeinf:

o Tun npusopa Sascackon CTpox

ety rossep s Srefic T
Specord 210 PLUS S33F 142671 199 Ne BA-L1-19-8139 =3.0% 2020 ¢

O 21 .05 2019

= Hononep AaGopatopinai 1 O3St 06 .06 2020 v
11- 160 N5t g S .

ES Tlaarecirstai shoToserp TIOTOTIS e N BA-NI-19- 43> 2305 2020 5.
T FEAPIHO-3 ©Or 231.05 2019

= BeCia »eKkTponihie AR 2130 i227250240 N BA-O2-02-10527 ZZ 07 2020 v

So7 -
s

T2z o7 o020«

BoCt ek TpPOomtac Fis22 11897
ScouProSPS202 F

©r 2T 0T 2019

SecE IR T

Fporoxons pacnenaran 20 11 2019 ¢
o OGF <

A

. e Crave . G
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KOCBIMIIIA B

®©.7.07-15

N TOO «GFS-KZ»
Kanubex K.OK.

AKT .2 55 of ok oZp/P

BHEAPEHNS PE3YALTATOR HeeaeaoBannii Mo Teme AP 05132810 «Hayuno-npakruyecKie 0CHOBbI
TEXHOA0rHH P yJamp Onoaorm THBHBIX BEUIECTB H NPHHUHIHAILHO
HOBBIX CTHMYJISITOPOB PA3BHTHSA PACTEHHIT ¢ IEJIbI0 HHTEHCH(HUKAIMI NPOH3BO/ICTBA
CebLCKOXO03SICTBEHHOM MPOAYKIMI

Mal. Huaenoanucasinmnecs. n.0. aupexrop TOO «GFS-KZ» YKanubex KIK., rnasusiii TexHonor
Apbic EJL. 3aB. naGoparopum XKymabex K.K.k.x.H., mouent Myrammesa B.JK., Kk.X.H., nouenr
MansiGexosa I'M.., nokropanrka Kynacosa JI.E.tokrop PhDJlkakamesa M.A.iokTopanT MaxaTor
JK.B.HacTOAMM aKTOM MOATBEPIKAAEM, HTO pe3yibTaTel MccaeaoBanuii nmo teme AP 05132810
«Hay4HO-NpakTHYECKHE OCHOBBI TEXHOJOIHH MHKPOKAICYJIHPOBAaHHA OHOIOrHYECKH-aKTHBHBIX
BELIECTB M NPHHIMIHAILHO HOBBIX CTHMYJIATOPOB Pa3sBHTHA PacTeHHH C LEIBIO WHTCHCH(HKAUHH
NPOM3BOACTBA CENLCKOXO3AiCTBEeHHOM npoaykuunysaenpensl B TOO «GFS-KZ».

JUin OleHKH aHTUMUKPOOHON axTuBHOCTH MuKpochep ¢ u OGe3 Harpyxennoro DCOIT
HCIOJB30BATHCH qeThipe MHKPOOHBIX wramma: Aspergillusniger, Aspergillusawamori,
Fusariumverticillioides B kauectse npeacrasuresns rpubos n Bacilluscereus B kauecTse npeacrasurens
Gaxrepuit. Kynstypsl HuTyaToro rpuba Aspergillusniger u Aspergillusawamori, BeLI€/ICHHBIE W3 TOYRBI
ioxuHoro Kazaxcrawa, GbUIM TMOJYYEHBI B pe3y/bTaTe CKPHHHHTA, MHOTOCTYNEHYAToro oréopa H
myvTarcHesa. Homwiit  myTtanTHbii mramMm  A.awamori Obu1  enoHupoBaH B PecnyGimKaHCKOM

perreront npeanpus i «PecnydanKaHckas KOANECKUMA MHKPOOPranu3MoB» MunucTepeTBa
Gopaosaning o naykn Pecnybankn Kasaxcran., npucBoen perucTpaudoHHsii somep A. awamori F-

RKM 0719. Bacillus Obutd  npenocrasiensl  PecryGnuKaHcKOH BeTepHHapHOii naGopatopureit
IllemvkenTa. [loaepxenubIii rErerio xaed 6bu1 Hetounnkom rpubos Fusariumverticillioides.
Takum oOpazoM, JaHHble HAHOKOHTEIHEPD! MOTYT ObITh BHEAPEHBI UIA COXPAHEHHS POAYKUHH OT
nopuu rpubKoBoil i GakTepHaabHOIl MHKPO(IIOPHI.
Yaenn Komucenmn:

O71 IOKT'Y nm. M. /}_\')3083 OrTOO «GFS-KZ »
Jlupexrop HUY 2 rrapGex V5.
(moffuen) .0 qmpekTopa _ZZ _ Wanubex KIK.
(nojnuch)

Hayunpiii Texuosor ﬂ Apsic EJ1.
PY KOBOANTE N % —Myranuesa b.K.. (noanuce)
(nofinucen)

OTBeTCTBEHHBbIH 3a8.na6oparopup%g£{)l(yma6ex K.K.
HCIOJIHUTEb, ¢9 = Kynacosa JLE. . -(noinuce)
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KOCBIMIIA T
JKyprizuireH 3epTxaHalbIK JKYMBICTAP
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KOCBIMIIIA 11

AJIbIHFaH HOTHXKETEP
| y | I £ r

3 CTUMYNATOP Kancyna 3 CTUMYNATOp Kancyna
npo6a 1 npo6a 2
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