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DEVELOPMENT AND VALIDATION OF A SIMULTANEOUS HPLC METHOD FOR
DETERMINING THE QUANTITY OF SORBITOL, SODIUM CITRATE DIHYDRATE AND
CHLORIDES IN THE MEDICINE «OROKS»

Kholturaeva Gulnoza Mirkamilovna
PhD researcher,
Tashkent pharmaceutical institute

E-mail: s.gulin87 @mail.ru

Ganieva Hilola Gayratovna
Assistant professor, DSc,
Tashkent pharmaceutical institute
E-mail: regulatoryuzb@gmail.com

Ubaydullaev Kudratilla Asadullaevich
Professor, PhD,
Tashkent pharmaceutical institute

Abstract: In this study, the amounts of sorbitol, sodium citrate dihydrate, and chlorides in the rehydration
solutions were determined using a rapid, simultaneous high-performance liquid chromatography (HPLC) method.
To ensure efficient separation of the active substances contained in «Oroks», a 0,1% orthophosphoric acid solution,
a ShimPack SCR-102 (H) column, 8,0 mm x 300 mm, 7 um, and a UV detector were used as the mobile phase. With
this column, the separation of the drugs contained in the test solution was achieved in approximately 20 minutes.
The maximum retention time for chlorides was 9,16 minutes, for sodium citrate dihydrate - about 11,26 minutes,
and for sorbitol - 12,96 minutes. Retention times are provided as a guide only and may vary slightly depending on
the characteristics of the system and column. It is also necessary to maintain the flow rate up to 0,3 ml/min until
the condition of the chromatographic column and the thermostat reach the same standard. Before performing the
next analysis, it is necessary to ensure that the flow rate in the pump is maintained at 0,3 ml/min. The proposed
methods were verified for compliance with ICH requirements and evaluated using the latest software for the
assessment of environmental friendliness Analytical GREEnness Indicator (AGREE). The developed method for the
simultaneous determination and quantification of sorbitol, sodium citrate dihydrate and chlorides was found to
be accurate, linear, precision, specific and environmentally friendly.

Key words: «Oroks», HPLC, sorbitol, sodium citrate dihydrate, chloride ions, simultenious method, validation,
specificity, linearity, precision, accuracy, robustness.

«OPOKC» IOPU BOCUTACU TAPKUBUJIATH COPBUTO.JI, HATPUH LIUTPAT JUTU/JIPAT
BA XJIOPUJAJIAP MUKJOPUHHU AHUKJIAIIHUHT BUP BOCKUYJIX IOCCX YCYJIMHHU
NIIJIAB YMKHII BA BAJIMJAALTUAJIAL

XoustypaeBa I'yyiHO3a MupkaMu/I0BHA
ToukeHT papMalLieBTHKA UHCTUTYTH
TasgH4 JlokTopaHTH (PhD)

l'anueBa XusioJ1a N'afipaToBHa
TowkeHT papmaneBTUKA UHCTUTYTHU

noueHT, dapm.¢d.A.,(DSc)
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YoanaysiaeB Kyapatuaaa AcagyiiaeBud
TomkeHT papManeBTUKA HHCTUTYTH

npodeccop, k.$p.H

AHHOTanMAa. Y6y TaAKUKOT UILNUJA, perujpaTalydoH 3pUTMaJap TapKubujaard copObUTOJ, HATPUH LUTpaT
JUTHPAT Ba XJOPUJJIAPHU MUKJIOPUHU OUP BaKT/[a IOKOPU caMapalid CylKJIuK xpomartorpaduscu (F0CCX)
Te3KOp YCy/JU €pAaMUJa aHUKJIalra spumuagu. «Opokc» AopU BoCcMTacu Tapkubujaru ¢aos MoAAaJapUHU
caMapaid aXpaJMIINHU Ta¥bMUHIALAA Ky3FaiayB4yaH ¢asa cudartuga 0,1% optodocdat kuciota spuTMacy,
koJsioHka ShimPack SCR-102 (H), 8,0 mm x 300 MM, 7uM Ba Yb fetekTopugaH ¢olfanaHuagd. YIIOY KOJOHKA
épramuia taxmMuHaH 20 [JaKMKa JaBOMH/JA TEKIIMPUJIYBYM 3PUTMA TApPKUOUJAATH JOPU MOJAJAJTApUHU
DKpAJUIIUTA IPUIIUAAU. Xaopuaiap 9,16, HATPUM HUTpPAT AUTUAPAT YYYH YYKKUHUHT YIIJIaHUII BakTU 11,26
Jakuka atpoduzaa, cop6uTtos yuyH 12,96 JakMKaHU TalIKWJI 3TAU. YUUIAaHUII BaKTJapU acocaH MabJyMOT
cudaTtuga GepuiraH Oy/ub, CUCTeMaJapHUHI Ba KOJIOHKaJApHUHT y3rapuiiv O6ujaaH 6upo3 dapkjaHULIN
MyMKHUH. lllyHUHT €K, XxpoMaTorpadUK KOJIOHKA Ba TEPMOCTAT X0J1IaTU OUP Mebépra KeJIryHu4a OKUM Te3JIMTUHU
0,3 mu/pak raya yuwiab Typuu 3apyp. HaB6aTparu Tax/IM/JIapHU YTKa3HWIAAH aBBaJ HACOCAATH OKUM
Te3suruHu 0,3 MJI/1aK yuiab TYpUIIMHA TabMUHIAII J103UM. Takimu¢ atuaran ycysap ICH Tana6iapu acocuia
BaIMJALMAJAHAN Ba AMMWUIMKHM 6axoJsall AacTypHd, sbHHU 3HTr cyHrrH Analytical GREEnness kypcaTkudu
(AGREE) éppamuja 6axosangu. Cop6uTos1, HATPUM HUTPAT AUTUAPAT Ba XJIOPUAJapHU OUD BaKTAa aHUKJIAIL Ba
MUKJOPUHU aHHUKJIAIl YYyH UILIA6 YMKUITAH YCYJ aHUK, YU3UKJM, KaUTapuJyBUYaH Ba XyCyCUN 3KaHJUTH Ba
aTpod MyxuTra xaBQCU3JIUTU UCOOTIAHAU.

Kanut cysaap: Opokc, FOCCX, copbuTos, HaTpuill LUTpaT AUTUAPAT, XJOpUAJIAp, ALMUJIMK Japaxacy,
BaIMAALMS, Xy CYCUUINK, YU3UKIUINK, KAUTapUIyBYaHINK, TYFPUINK, 6apKaPOPIHK.

DOI: https://doi.org/10.47390/3030-3133V514Y2024N02

Jos13apoIvru.

Cyurru Wuiapaa ¢apmaneBTUKa 6030pU TypJid XWJ KUMEBUHM Ty3WJMULITa Ba JJOpU
IIAKJIJITApUTa 3ra XKy/la KEHT aCCOPTUMEHT OUJIaH TYu6 60pMoK/1a, 6y 3ca cupaTUHU HAa30paT
KWJIMILZIA MaBXyJ, TaxJIWJ YCy/JJIapUHA TAaKOMUJJIAUITUPHII Ba SIHTM YCyJJIapHU HILIA0
YUKUIIHY, IIYHUHT/IEK, YJIapHU BaJy/alysall Ba CTaHAApT/IallHU Tajaab aTtaau. Mypakkab
TapKUOJM JOPU BOCUTAJAPU TAPKUOU TypJM MHUKAOpPAA Ba KUMEBUM, PU3UK-KUMEBUUN
xXoccasapu 6up 6upuaaH dapk KuaaJuraH acoCUi TabCUP ITYBYM JOPU MoOAJalapujaH
n6opat. Mypakkab TapKu6JIM JOPU BOCUTAIAPU TaPKUOUAATH Xap OUP KOMIIOHEHTHHU TaXJIUJI
KWJIMIL YCYJIMHU TaHJIall/la Ba UIJIAa0 YMKUII/A YJIapHUHT OUP CUCTEeMaJia ¥3apo TabCUPUHHU
xycobra oJuil 3apyp.

X03upru KyH/ja, AUapessHd Ba YHUHT OKHUOATH/A 103ara KeJsiaJJuraH CyBCHU3JIAHUII
X0JIaTJIapMHU JlaBoJIall Ba OJIIMHU OJIMLI MaKcaZu/Ja 3HI caMapajd Ba XaB(pcu3 JaBoJiall
ycyJulapuiad 6upu 0y mepopaJs perujpaTaiydoH MyoJsa)a Typu xucobsaHagu. 1979 iunga
KCCT ToMoHUAAH nepopas perujpaTaliioH MyoJiaxka JuapessHU JaBoJiall ycyau cudaTuzia
TaBcusl atuarad [1; 20-26-6]. Y30k HuwiapgaH 6yéH OPT jap KykyH Jopu IIakJauja
KaZl0JJaHu6 uIIab YWKApPUJAMO KeJWHraH. XO3WPrd KyHJa 3ca Tauép HWYHIl Y4yH
MYJDKaJIJIaHTaH 3pyUTMasiap KypUHULIK/A Ull1ab YuKapuia 6ouuianau. Typaud mapouTtaap/a,
TYpJIM UHCOHJIAD TOMOHHU/JIAH UCTEbMOJIM YYYH TaWé€pJiaHTaH, TYpJu xaBd Ba xaTapJlapHHU
KeJITUPUO YUKAPYBYM OMUJIJIAP XU COOTa OJIMHCA, TAUEP IpUTMaIapHU ULILJIa6 YUKAPUIUILIUHU
KeHrauTUpulll Makcajara MyBoduK. By 3ca y3 HaBbaTuAa MyTaxaccucaapJaH Mypakkab
TapKUOJIM Auapesia KYJJaHWUJIAJUraH Nepopas peruJpaTaldoH 3pUTManap TapKUOUAaru
acocui Ta’bCUP 3TYBYM MOJJAJApHU CHUPATHHU HA30paT KUJIHKLI, STHIM MYKOOWJ TaXJIUJ
YCYJUIAPUHU UILIA6 YUKHUII, MaBXyAJAapUHUA TAaKOMWLIAIITUPHUII Ba BaJHUJALUsAIALI KaOU
BasudasapHU 6aKapUILHU Tasuab 3TaJH.

14


https://doi.org/10.47390/3030-3133V5I4Y2024N02

MEDICINEPROBLEMS.UZ-Tibbiyot fanlarining dolzarb masalalari Ne 5(2)-2024

Y6y TaJKUKOTHUHT MaKCaAu KyTOJUJIUK Ba TUAPOPOOUKIUKHUHT KEHT OpaIuFUra
ara copbeHTJIap/a, TypJiu ajoanus pexxumaapuga OCCXaaH ¢poiiganaHrad xoi4a Mypakkab
TapKUOJH, TYpJau QPYHKIMOHAA TYPYXJU JOPU BOCUTACUHU TaXJUJA KUJIMLIHUHT SIHTU
yCyJIJIApUHU UILIA0 YUKULI, YCIYOUN Ba METPOJIOTUK TAbMUHOTHHU TAKOMUJLJIAIUITHPUILIAH
ubopar.

Jlopu BocuTasapu TaxJWIWjAa KYJUIAHWITAaH XpoMaTorpaduk  yCyJJIapHUHT
IIAPOUMTHHU APOKJUJIUTUHU MCOOTJIAIl MaKCcaZUAa, TaxJ/IuJa ycaybsapura «XpoMaTorpapuk
CUCTEeMaJIaPUHUHT IPOKJUJIMTUHHU TEKITHPUII» TECTUHU XaM KUPUTHUIIHU TabMHUHJIANI 3apypP.
Jlopd  BOCHMTaJApUHUHT  TaxJiMJa  yciaybJsapura xpoMaTorpaduk  CUCTEMaJapHUHT
SAPOK/JMJIUTMHUHT  KyHWJard IapTJapyd KUPUTWIAAU: YYKKWJIAPUHUHT  aXpaJyLl
ko3podunenTH 3,0 aH KaM OY/IMACJMTU Kepak; yuioy MoaAasap TaxXJIWjaura MyJpkaJjiaHraH
XpoMaTorpapuk KOJIOHKaHMHT caMapaop/IMTMHU 6eJIrMjall y4yH Ha3apyui TapeJsikajiap COHU
2000 paH KaM 6y/Mac/aury; HUCouu cranaaptT dyetaaHuil (RSD) 2% naH omMac/aurd Kepak;
daos MoAfaNapHUHT YYKKUJIAPUHUHT CcUMMeTpus koapduuuentu 0,8-1,8 opanurupaa
oyaum 3apyp [2, 3; 55-57-6]. Taknud astuaran ycyn ICH Tanabsapu acocupa
BaJIMlauUsIaHAU [4].

Ycynnap Ba MaTepuasiap.

IOKopu camapasu cyroKIuK xpomatorpadus ycyiu épramuaa «Opoke» 0pu BOCUTACH
TapKuOUJaru copovTOJ, HAaTPUM LUTpAT AUTHAPAT Ba XJOPUJJAPHU MUKIOPUHHU OUDP
60CKHY/la aHUKJIalll MaKcaZu/ia Tax/IdJ1 YIyH 3apyp 6y/IraH apuTMa HaMyHaslapy TarépJiaH/ .

KysranaysuaH ¢pazaHu matiépaau.

1,0 r oprodocdar kuciaotacu 1000 MJ HHBEKUUA YYYH CyB OWJIAH 3PUTHIU.
Temukyanap ynyamu 0,45 MKMJIM HEWJIOHIU QUABTP OPKaIu QUAbTPIAAHH.

mV
0.1%

0.0+ |

Detector A 200nm|

0.1 |
I

0.2

03]

T ' | T I e i ' e o ' '
00 25 50 75 100 125 15.0 175 200
min

1-pacm. Ky3rasryBuaH ¢asa (6/1aHK)

Copbumous, Hampuii yumpam duzudpam 8a xaopud UCH sapummanapuHu maiiépaaul.

0,290 r HaTpuit nuTpat auruapat, 0,3775 r Hatpuit xjaopua u 0,050 r copb6UTO UITYH
CTaHAapTJIapu TOpTUG6 o1MHAM Ba 100 M1 Y140B KoJsibacura COMHAN. YHUHT ycTura 70 MJ1 cyB
COJING TYJIUK 3pU6 KeTryHYa apajaliTupuaau. bearucuraya cyB 6uiad etkasuagu. FOkopua
TalépJsianraH aputMazaH 20 mu 0116 100 M1 UHBEKIMS YUYH CYyBJa CylATUPpUAAu. 0,22 MKM
HelJIoH GUAbTP OpKaid QPUAbTPJAHAM Ba JAACTJA0KUM 5 MJ OMPUHYM KHUCMM Talljaab
1060P U,

OJsIMHraH HaTHXaJlap XpOMaTOrpaMMacH 2-pacMza KeJITUPHUJITaH.
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mV

a0
30 1
20-
10+

0

Detector A 200nm)|

0.0

25

5.0 7.5 10.0 12.5 15.0 175 20.0
min

2-pacm. Cop6MTOJI, HATPMH BUTPAT AUTHAPAT Ba XJIOPU/J, MOHUAAH UOOPAT UITYH
CTaHAAPT HAMYHAHUHT XpOMAaTOrpaMMacu
Texwupusys4u sapumma matiépaaul.

IXTUETKOPJIUK 6uaH 20 MJ 3pUTMa HaMyHacH, XaxkMU 100 mMJ1 J1u Y140B Kos16acura
COJMIMHJHY, CyB OWJIaH Oesirucdradya eTKaswiJW Ba fAXuaab apanawtupuiagu. 0,22 MM
HeNJIOHIU QUIBTP OpKaIU QUIbTPJIAHAM Ba AACTaAA0KU 5 MJI QUIbTPAT Talllj1ad 1O0PUIH.

I0CCX ycynu éppamuaa, «LC-20, Shimadzu» xpomaTorpad yckyHacuaa A0pyd BOCUTACU
TapKUOUAAru COpPOUTOJ, HATPUW LUTpAT AUTUAPAT Ba XJIOPUJ HOHJAPU MUKAOPUHHU
aHUKJIall KyWuJaru XxpoMatorpapuk 1apouTAa 016 60puIiu:

KoJsionka:
Ky3ranyBuaH ¢da3za:
TYJKWH Y3YHJIUTH:
Kosi0HKa xapopaTu:
OKHM Te3JIMTHU:
H060puin XarKMu:
TaxJinJ BaKTU:

YmnaHuin BakTU

ShimPack SCR-102 (H), 8,0 MM x 300 MM, 7 um

0,1% opTodocdaT Kuca0Ta SpUTMACU

200 M (YD neTekTop)

400C

0,6 ma1/pax

10 Mka

20 gaKuka

CopbuTtos-12,96 paKuka, HAaTpUKW LUTpPAT AUTHApPAT-
11,26 paKuKa, xJ10puJ UoHJIapu 9,16 fakuka.

TekmypuIyBYM 3pUTMAaHMHT XpOMaTOrpaMMa HaTUKaJapy 3-pacM/ia KeJTUPUJITaH.

mv
40+

30

20+

0

Detector A 200nm|

9192

11.331

(12975

0.0

2.5

50 75 10.0 125 15.0 175 20.0
min

3'paCM. «OPOKC» AOPH BOCUTACHUHHU TEKIIUPHUJ/IYBYHU IPUTMACUHHUHT

XpoMaTorpamMMacwu.

IOKopuaaru mapouTAa TEeKIUPUIAETTaH AOPHU MOJJAJApPUHM YIIJIAHHUII BaKTJapu
xjopuanap-9,16 gakuka, HaTpuu HUTpaT Auruapat-11,26 gakuka, copouton-12,96 nakukanu
TallKWJ 3TAU. by aca xpomaTorpaduk Tax/IMJIHA KUCKA BaKT UYMJA JOPU MOJJAJapHUHT
TerulJIM YYKKAJIAPUHU TYJIUK QXKpaJTUIIATa SPULLTAJIH.

Jlopy BocHTacu TapKubuzaru xsaopudaap MUKAopu (X) 4YKKM MaWJOHM acocupa
Kyhuaaru popmy.sia épaaMuia XMcobJIaHau:
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A, ¥mx20%100%P*0,6067
X = (1)
A4 *100%100%20%100

byHnza

Az-TeKUIMpPUJIYyBYM 3pUTMa XpOMATOTpaMMacUJaru XJI0pUAHUHT YYKKU MallJlOHY;
A1-CH spuTMacu xpoMaTorpaMMacuary XJIOpUAHUHT YYKKYA Manul0HY;

P-xnopug nonu cakiaras CH garu xsnopuiHuHT Mukaopu (%);

m-TaxJIWJI YYyH OJIMHTaH CTaHJAapT HAMyHAaHUHT aHUK TOPTUMH (T);

Jlopu BocuTacu Tapkubugaru copbumos Mukgopu (X) 4YyKKM MaWAoOHU acocuja

Kyhuugard popmysia épaamMmua XxMcoobaHu:
B, xmx*20+x100xP
= — (2)
By *100%100%20%100

byHnza

B2-TekmupuiyBYu 3puTMa XpoMaTOrpaMMacuiard COpOUTOTHUHT YYKKU Mal/I0HY;
B1-CH spuTMacu xpomaTorpaMMacu/Jiaru COpOMTOTHUHT YYKKU Mal/J0HY;

P-cTanzapT HaMyHa apuTMacuiaru COp6UTOTHUHT MUK 0DPH (%);

M-TaxXJIUJ YYYH OJIMHTaH CTaHAApT HaMYHAHUHT aHUK, TOPTUMH (T);

Jlopy BocuTacd TapkKubuzaru Hampuil yumpam Jdueudpam MuUxkgopu (X) UYYKKHU

MaWA0HM acocua Kynuaaru ¢popmyJia €pJlaMu/ia XUCcoOJJIaHau:
_ G *mx20%100%P (3)
Ty #100%100%20%100

bynaa

C2-TeKIIMPUJIYBYU 3PUTMA XpoMaTOrpaMMacUJard HaTPUM LUTPAT AUTUJPATHUHT
YYKKU MalI0HU;

C1-CH spuTmacu xpomaTorpaMMacHAard HATPUU LUTPAT JAUTHAPATHUHT YYKKU
Mal/IOHY;

P-cTanfiapT HaMyHa apUTMacyUAaru HaTpUM HUTpaT AUruApaT MuKaopiu (%);

m-Tax/IMJ Y4yH OJIMHTaH CTaHJApPT HAMyHAaHUHT aHUK TOPTUMH (T);

I0CCX ycynu éppamMuza onub 60pu/radH TaJKUKOT HAaTHXKajlapu acocu/ia YCYyJHUHT
MeTpOJIOTUK TaBcudsiapu 1-xKajBasiapa KeJTHPUJIAW. 5 MapTa yadauiap HaTHXKajJdapu
6yiirM4a yCyJHUHT aHUKJUTUTU CThIOJEHT KpUTEepHUicH épaaMu/ia 6axosiaH/iu.

1-xxagBana
«OpoKc» J0pHU BOCUTACU TAPKUOUAATH COPOUTOJI, HATPUM UMTpAT AUTHPaT Ba
XJIOPU/JIAPHU MUKJOPUHH 6aX0J1alll yCYJTUHUHT MeTPOJIOTUK TaBcudu (P=95%);

t(p,f)=2,78)
«OpoKCc» A0pH BOCUTACH
TapKUOUAaru MoAJaJTapHUHT 0,1 Mr/mn 2,9 Mr/mu 2,29 mr/mn
MX aa KypcaTH/IralH MUKJ0pH
CopbuTon HaTtpuda uurpart Xnopuaaap
HamyHanap HoMu MUK 0pH JUTUApaT MUKJO0pHU
(mr/man) MUKJOpHU (Mr/M) (mr/mua)
1 0,096 2,93 2,53
2 0,095 2,92 2,52
3 0,097 2,92 2,50
4 0,095 2,92 2,49
5 0,098 2,92 2,49
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S"’pTaqa KHHMaT 0,096 2,92 2,50

Hucbuit crangapt yetaanuiu (%) 1,4 0,1 0,9

IOKopuzaru 1-xazBasja KeaTupuaral Hatwxkanap, FOCCX ycynu éppamuaa «Opokce»
JlOpU BOCUTACU TAapKUOWUAArd COPOMUTOJI, HATPUW LUTpAT AUTHMApPAT Ba XJIOPUAJAPHUHT
ypTadya MUKZ0pHU Moc paBuiga 0,096 mr/ma, 2,92 mr/mi, 2,21 Mr/mJ1 HA TallKWJI 3TAU. Jlopu
BOCHUTACH TapKUOWUJAArd acoCUM TabCHUP 3TYBUYM MOJAJAAJApPHU aHUKJAUl yCYJWHUHT ypTaya
HucouM xatoauru 1,4 %, 0,1 %, 0,9 % s3kaHJAUTY aHUKJIAH/IH.

HaTwmxasap Ba Myxokama.

«OpoKC» JOpU BOCUTACH TapKUOMJArd acoCMd Ta'bCUp 3TYBYM MOAJajzap COpPOUTOJI,
HaTpU{ LUTpAT AUTKUAPAT Ba xyopuaapHu MUKgopunu I0CCX ycynnga Tax/iua KAJIULI Ba
CTaHJapTJall MaKCcaAu/a MlIab YMKUITaH IHTH YCIYOHUHT SPOKJIUJIUTUHHY, TYFPUIUTUHU
TEeKIWHWPHUII Y4yH BaJuJalus >KapaéHUHUHT XYCYCUWJIMK, KaWTapWUIyBYaHJUK, TYFPUJIUK,
YU3UKJ/IMJIUK, UIIOHYINJIUK, Ky3FajlyByaH $as3a Ba 3pUTYBUMJIAPHUHT OapKapopJIMId Kabu
KypcaTKU4Japu épAaMuja BaauJanus xKapaéHsaapu YTKa3uau.

YcnyGHUHT XyCyCUHJNWIM Nanebo Ba HazopaT spuTMmasnapuHu HCCX Ky3faayBuyaH
¢dazara 160pub xpoMaTorpaMMasiapHU €3U6 OJIMII HUyau 6uaH 6axosiaHAu. «OpoKc» Jopu
BOCUTACHMHHU TaxXJIMJUJA COPOWUTOJI, HATPUU LUTpaAT AUTUAPAT Ba XJAOPWUJIAPHU YIIJIAHULI
BaKTJlapyJa I1anebo XpoMaTorpaMMacu OW/IaH COJUINTHPWIraHAa YYKKWJIap Naizao
6yaMaau. Jlemak, yciay6 XyCyCUHWIWTH 6Viinya MyBapUKJUK Me30HJIapHu TajabJapura »xaBoo
6epau.

KaiitapunyBuaHiuk «OpoKc» [JOpU BOCUTACMHUHI TYpPJW CEpUSIM, NapTUSAIU
HaMyHaJlapu/iad ubopat 6 Ta HaMyHara Tervilujii MeTOo0JI0TUsl aCOCH/ia TaXJIUJ YTKa3UIaiH.
TekwnpusaéTrrad MoAAalapHU Tax/IWJ YCYJUHUHT HUCOUM cTaHJapT yeTaaHuwu 2,0% faH
OLLIMAaCJUTH aHUKJIaH[H.

YCyJIHUHT KaWTapU/yBYaH/MIY YYYH OJIMHTAaH HaTUKaJlap 2-KaJiBajifja KeJTUPUIH.

2-KajaBaJi
«OpoKc» AOpH BOCUTACH TAPKUOUJAru COpOUTOJI, HATPUM BUTPAT AUTHAPAT Ba
XJIOPUAJIAPHUA MUKAOPUHHU aHUKIAIIHUHT IOCCX yCcy/IMHUHT KaTapUJIyBYaH/IUK

HaTHXKaJIapu
Cepus pakamu 02060323
Bepuiiran MuKaopu 0,1 mMr/ma 2,9 mMr/ma 2,293 mr/mn
CopbuTon Hatpuit wnrpar Xsnopujjap MUKAOPH

HamyHa MuK0pH (%) JUTUJpaT %)
mukaopu (%)

TH-1 95,6 100,9 97,1

TH -2 95,2 100,8 96,7

TH -3 96,7 100,7 95,8

TH -4 94,7 100,7 95,7

TH -5 98,4 100,7 95,7

TH -6 95,9 100,7 95,7
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S"’pTal{a KHHMaT 96,1 100.0 96,1
H =

MCOUU CTaHAApT 14 0.1 0.6

yeTaaHu (%)

«OpoKc» A0pU BOCUTACHHUHT TapKUOUZArd JOpyU MOJJAJapUHUHT TYPJU CEPUsIH,
NapTUAJU HaMyHaJlapuZaH ubopaTt 6 Ta HaMyHa/Jlap Tax/IMJ YCYJUHUHI HUCOUWU CTaHAAPT

yeTsaHUIIKM KuuMmataapu 1,4%, 0,1% Ba 0,6% Hu Tamkua 3Tau. [leMak, TaBCUsA 3TUJIAETTraH
yCyJl KaTapuJyBYaH X1 COOJIAaHAH.
KaTapusyB4aH/IMK YUyH OJIMHTAH HaTWXKaJjiap 3-)KaJjBajiia KEJTHPUJITaH.

3-xaaBaja

«OpoOKC» AOPH BOCUTACHU TAPKUOUAATH COPOUTOJI, HATPUM MTPAT AUTHAPAT Ba
XJIOPUAJIAPHU MUKJAOPUHY aHUKJJIAIHKUHT IOCCX yCy/IMHUHT OpaJluK,
KalTapuiyBYaH/JIUK HaTHKaJIapH

b
epriran 0,1 Mr/mn 2,9 Mr/mn 2,293 mMr/mn
MUKJI0pU
Taxyuay | Taxauad | TaxjauJ- Taxauni- Taxjaua- | Taxaui-
Taxjana4u
u-1 u-2 yu-1 4yu-2 yu-1 4yu-2
KyH Kyn-1 KyH-2 Kyn-1 Kyn-2 Kyn-1 Kyn-2
YckyHa ID 094 ID 095 ID 094 ID 095 ID 094 ID 095
11J0038 | 11J0038 11J0038 | 11J0038
] ] 11J003812 | 11J00381 ) )
Kosionka Ne 121025 | 121025L 1025L00 | 21025L00 121025L | 121025L
L0OO 00 00 00
Hamysa CopbuTon HaTpuii uutpat Xnopuanaap
MUKa0pH (%) auruapat Mukgopu (%) MUKA0pH (%)
TH-1 95,6 98,2 100,9 96,9 97,1 98,1
TH -2 95,2 97,3 100,8 101,0 96,7 98,8
TH -3 96,7 98,1 100,7 101,7 95,8 99,4
TH -4 94,7 95,1 100,7 100,4 95,7 99,8
TH -5 98,4 98,1 100,7 99,0 95,7 99,4
TH -6 95,9 98,2 100,7 99,5 95,7 99,1
Vpraua KuitMaT 96,1 97,5 100.0 99,8 96,1 99,1
Huc6uii
MEOMIT ETARAAPT |y 4 1,3 0.1 1,7 0.6 0.6
yeTsiaHu (%)
v oy
MM yprata 96.8 100.3 97.6
Kuimar (%)
YMyMuUl HUCOUH
CTaHZAapT 1.47 1.26 1.70
yeTyianui (%)

YCyJHUHT HUCOUM CTaHAApPT 4YeTJaHUII copbuTtoa y4yyH 1,3%, HATpuM UUTpaT
auruapat y4yH 1,7% Ba xsopuguap y4yH 0,6% 3KaH/JIWMIU aHUKJIAHAU. YCYJTHUHT YMYMUHR
HUCOUU CTaHZAPT YeTJaHULIM copouToJ yuyH 1,47%, HaTpuM nuTpaT Auruapar y4yH 1,26%
Ba xJopuiap y4yH 1,70% ra tenrsinuru anugaanau. Jlemak, FOCCX ycynu éppamupaa «Opoke»
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JlOpU BOCUTACHU TAPKUOUAATHU Ta'bCUP ITYBYHU JOPU MOAAATAPUHUHT MUKJAOPHUHY aHUKJIAall Ba
CTaHJApTJIall YYYH UILIOHYJIU yCyJI XMCOOIaHa .

YCy/JHUHT TYFPUJIWTU TeKIIUMPUJIAETTaH MOAJAJAapHU TYpJu XWJd OoCUKYJIapAa
QXpaJIMIIMHU XU COO1all Nyay OWJIaH aHUKJJAaHAU. TeKINPUIYBYU UIIYU S3PUTMACHHU Y4 XUJT
KOHLeHTpalua/a y4 MapoTaba 3pUTHUII HY/au 6UJaH TaWépsaHAu Ba axpaauil yHyMu (%)
XUCOOJIaHIH.

HamyHa Taiépnampaa «Opokc» JOpU BOCUTACU TapKUOUJArkd acoCUd Ta'bCUP 3TYBUYHU
MOJAJIapHUHT aJI0Xy/ia Ba ypTada axkpaan6o yukuiu 97,0% nan 103,0% opanuruaa 6yauim
3apyp. Xap 6up 60cKuy/Aa aXKpaanub YMKUII GOU3 MUKJOPH YUYH HUCOMM CTaHAAPT YeTJIaHUII
Ba HAMYHA TaW€pJIAIIHUHT YMYMHUH aHUKIUTH 2,0% JaH OLIMac/Iuru Kepak.

«OpoKc» JIopU BOCHTACU TapKUOWJAArdW JOpU MOAJAJAPHU aHUKJAIl YCYJUHUHT
TYFPUJIMTH YYYH OJIMHTaH HaTWXKaJlap Kyiua 4-xaZjBajijia KeJTHPUJ/ITaH.

4-xagBaj
«OpOKC» AOpPH BOCUTACHU TAPKUOUAATH COPOUTOJI, HATPUM IMTPAT AUTHAPAT Ba
XJIOPUAJIAPHU MUKAOPUHH aHUKIAIHUHT IOCCX yCYy/IMHUHT TYFPUJINK HAaTHXKAJIapH

= )
=~
- o >, <
=~ = |y
Ear £ o = § ’E 2 5
5= © S = © = ) © H O
= 3= = 5 g S S = k
L 5 £ & E £ & 5 = SR
S 5 = E s = 2 = T £ =
< & = ot = (=% O Kk
o=} »y Q
E, -
= Q. . a. a.
= = B 5 g = B § g = H g S = K g g
X © | & X ® [ = 9 B 5 d &
o o = = o 2| = = o 9 = S | ad x| &
£ B| o = & E © = E H © = £ o | =
< N [<9 8-' < N Q. 8-' © Q. 8-' T 5 o 8“
T | o = = = o = T A o = T 4 O =
© 2 © 2 © % © %
46,44 | 8,32 | 35,88 46,207 | 8,47 |35,45
80 | 46,44 | 8,32 | 35,88 (46,207 | 8,52 (35,37 | 99,5|102,0|98,6| 0,1 | 0,3 |0,2

46,44 | 8,32 | 35,88 |46,182 | 8,49 |35,34

52,25| 9,39 | 40,25 51,879 | 9,51 |39,34
90 |52,25| 9,39 | 40,25 |51,893 | 9,53 (39,38 | 99,3 |101,8|97,6| 0,0 | 0,7 | 0,2
52,25 | 9,39 | 40,25 51,894 | 9,63 |39,22

58,06 | 10,35 | 44,62 (57,679 [10,64 (43,33
100 | 58,06 | 10,35 | 44,62 |57,691 |10,62 |43,31 | 99,4 | 102,7 |97,1| 0,1 | 0,2 | 0,1
58,06 | 10,35 | 44,62 57,728 |10,65 (43,29

63,86 | 11,47 | 48,76 63,495 (11,64 (47,37
110 | 63,86 | 11,47 | 48,76 (63,504 (11,79 (47,41 | 99,4 | 101,7 | 97,3 | 0,0 | 1,0 | 0,1
63,86 | 11,47 | 48,76 63,503 |11,56 |47,50

69,67 | 12,33 | 51,98 |68,879 |12,66 |51,70
120 98,8 |101,4997| 01 |12 03
69,67 | 12,33 | 51,98 |68,859 (12,46 |51,77
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69,67 | 12,33 | 51,98 | 68,83 (12,39 |52,02
0,2
YMyMuit HUCOUM cTaHAapT YeTaaHull, (%) 0,8
1,1
99,3
YMyMmuii yprada KuiiMar, (%) 101,9
98,1

TallépsiaHraH HaMyHa TapKUOWAA COPOUTOJIHUHI YpTada Ba MHAMBUAYaJ aKpaJULI
mukgopu 101,4-102,7%, natpuit yutpat gurugpat 98,8-99,5% Ba xsaopuaaap 97,1-99,7%
OpaJIMFUHU TAIIKHWJI 3T/H.

llyHgait KWaMO, TYpJM KOHLEHTpalys JAapakacujaru CcopoUToiJjaH ubopaT
sputmanapaan 80, 90, 100, 110 Ba 120% r/itoK0O3aHUHT MUKJOPUN aXKPaJTUIIMHUHT HUCOUM
CTaHAAPT 4YeTsaHUmKM Moc paBumga 0,3; 0,7; 0,2; 1,0 Ba 1,2 HM, yMYMHUH KaMU HUCOUM
ctangapT yetyaaHuuiap 0,8% Hu Tamkua atad. Hatpun nutpar cakiaras 80, 90, 100, 110 Ba
120% spuTmanapu yuyyH moc pasumza 0,1; 0,0; 0,1; 0,0 Ba 0,1 HU, yMyMUH KaMU HUCOUU
ctangaptT dyetysaHul 0,2% HU TallKWI 3TAU. Xaopuaiap caksaarad 80, 90, 100, 110 Ba 120%
spuTMasiapu yuyH moc pasuuja 0,2; 0,2; 0,1; 0,1 Ba 0,3 HM, yMyMU I kaMU HUCOUM CTaHAAPT
yeTsaHul 1,1% HU TalIKWUJ 3TH.

YU3UKAUJIUTUHY aHUKJIall. «Opokc» gopu BochuTtacuHU 80-120% KOHIeHTpaLUsIn
TeKIWPUIYBYM HaMyHa 3pUTMajiapu Taiépsab onuHau Ba FOCCX cucTemacura Tax/idia y4yH
16opungu. Koppensanusa koapdunuentu 0,998 nan kam 6yamacaury, 100% ra HucbaTaH y-
KeCHUIIMaCUHUHT KuiMaTu +5,0% JgaH ommMacauru kepak. OpJdHaTa VKU OUJIaH perpeccust
K03 PUIMEHTH, OFULI Oypyarv Ba KeCUIITaH HyKTaJapyu KypCcaTUIULIN 3apyp.

YU3UKJIUJIUK HaTWXKaJapy KyWuaard 5-xaJiBasijia KeJTUPHUJITaH.

YU3UKJUJIUK YM3MaJlapy Kynujaru 4-6-pacMmiap/a KeJTUPUJITaH.

5-xazaBan
«OpoKc» AOpH BOCUTACH TAPKUOUJAru COpOUTOJI, HATPUM HUTPAT AUTHUAPAT Ba
XJIOPUAJIAPHU MUKJOPUHU aHUKJ/JIAIUHUHT FOCCX yCy/IMHMHT YM3UKJ/IWIUK HaTHXKaJIapy

- « KoHueHTpanus, ppm COpOUTO/THMHT YYKKHA MaJOHU
U3UKJIUIN
Ne Japaxacu HaTpUU HaTpUU
(%) COpPOUTOJN | UUTpPAT | XJOPHUJ | COPOUTOI UTPAT XJIOPU/
JUTUApaT JUTHApAT
1. 80% 79,67 23,24 37,03 4722 318013 378881
2. 90% 89,62 26,15 41,40 5304 357052 421796
3. 100% 99,58 29,05 46,00 5935 396966 464107
4. 110% 109,54 31,95 50,60 6490 436991 509291
5. 120% 119,50 34,86 55,20 7060 474050 554246
58,8662
OFU1llI YHU3UFU 13494,42
9622,51
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0,9998

Koppenanus koapdunuentu (R) 0,9999

0,9999

0,9996

Perpeccus koaddurpentu (R?) 0,9998

0,9999

40,2022

y- KaMpoBH (y- intercept) 4601,40

22571,18

0,7

100% papaxagaru % y- kKampoBu (% y- intercept at

1,2
100% level)

4,9

hrea Resporse

77,00 B7,00 97,00 107,00 117,00 127,00

4-pacm. CopoUTOJI MUKJOPUHH YYKKHA MAUJOHUTA HUCOATAH YU3UKJININK
rpaguru

5-pacm. HaTtpuii guTpaT AMruApaT MUKAOPHUHU YYKKHA MalJOHUTa HUCOATaH
YU3UKJIWIUMK rpaduru

Area Response

6-pacM. XJ10p HOHJIAPU MUKAOPUHU YYKKHU MailJOHUIa HUCOATAaH YU3UKJIUIUK
rpadpuru
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Koppensnusa koapduneHT copoutos yuyH 0,9998, HaTpuit uMTpaT AUTUAPAT YIYH
0,9995 Ba xsopuguap ydyyH 0,9999 ra TeHr/Mru aHukJaHgd. Mabaym o6yauimunda, 100%
Jlapakailaru y-KeCULIMaCUHUHT KUMMaTu cop6uTtos y4uyH 0,7%, HaTpui LUUTpaT AUTUAPAT
yuyH 1,2% Ba xsnopuanap y4yH 4,9% Hu Tawkua 3tTad. CopoUTOJ, HATPUK LUTpAT AUTHADPAT
Ba XJIOPUJJIap YYyH OFulI perpeccusl Ko3pPuuueHTH Ba Y YKUHU Kecub YTYBUYM HyKTaJap
Kypcatu6 yTuiarad. lllyHgal KWau6, YUM3UKJIWJIMK HaTWXKaJapud MYBOPUKJIUK ME30HHU
Tajsiabsiapura aBob6 6Gepanu. Jlemak, «Opokc» JOpU BOCUTACH TapKUOUAArU [AOpHU
MOAJAJIapMHUA aHMKJIalll/la TaBCHUSA 3TUJTaH yCayO YM3UKJIWIWMIM OyMHU4ya Tasabra >kKaBoO
6epau Ba 80-120% opanvkaa YU3UK/IU €6 TOMUIIHU.

BusHUHr HaB6aTjaru TaAKUKOTHUMHU3 aHAJUTUK TaxJW/Iap /Auana3oHHWHU
TeKIMpHUIAaH ubopat 6yaau. by TekmupuiayBdd HamyHagard (TH) anHuk/gaHuiaéTraH
MO/IIaHUHT IOKOPW Ba KyWHM 4erapajapuHu aHUKJAAUJU, HOKOpUAA aHAJUTHUK YCYJHUHT
KalTapuayBYaHJUIWUra, TYFPUJIWIMra Ba YU3UKJIWIWTUrA MOCAWTU XakKyujaa OaTadcuin
Ma'bJIyMOTJIap KEJTUPUJITaH 31. AHUKJIAII Yerapajapyu YU3UKJAUIUK, KaUTapuJyBYaHIHK Ba
TYFPUJIMK KYpPCAaTKUYWIAPUHUHI HaTWxkajapu acocuza 80%-120% koHUeHTpauusaaap Jopu
BOCUTACH TapKUOUJaru cOpOUTOJI, HATPUU LUTPAT JUTKAPAT Ba XJOPUAJAPHU aHUKJALI
yerapacu cudaTu/ia Kabya KUJTUH/U.

TekuMpuiyB4M HaMyHa 3pUTMACUHUHT 6apKapopauruHu 25°C xapopaT/ja cakJlaHTaH
W CH Ba TH napHu yyam opkanu oaub 6opuagu. Auru taépaanrad UCH Ba caksianran UCH
Jlap YYyH HaTWXKaJIApHUHT YXmauuK Koapduuuenty 0,95-1,05 opanuruja 6y UM Kepak.
Anru Taképnanrad TH Ba caksanran TH opacuparu ¢apksap copbuTos;, HATPUM LUTpaAT
JAUTUApaT Ba xJaopuaap yuyH + 3,0% AaH omMacjJuru Kepaxk.

Hatwuxanap 6 Ba 7- KazBajyiapia KeJITUPUJITAH.

6->xaaBaJ
HCH sputMmacuHUHr 25 °C XapopaTaa 6apKapopJ/IMK HaTWKaJapu

o VXIanuimK oMU o
Yxmamauk oMuan . Yxmalauk oMuan
(HaTpu# UUTpaT
BakT opasnuru (copubTo.) (xs1opupsap)
JUTU/paT)
(coaT) Mah
7|
OHA dapk, (%) MaiiioHn dapk, (%) Maiigon | ®apk (%)
Aurn Takaum Takagum Takzum
. 5900 T 399528 o 494967 | sTunmaiig
TalépJiaHTaH 3TUJAMaNIHU 3TUJIMaNIHU
u
24 coart
5935 0,99 397596 1,00 490866 1,01
cakKJlaHTaH

IOKopuaaru *aiBajs MabJyMOTJ/IapUra Kypa siHTY TalépJiaHraH Ba 24 coaT cakJ/laHTaH
3pUTMaAJIAPHUHT yXUIAUIMK Ko3pduuueHtapu copbuton ydyyH 0,99%, HaTpuil uuTpaTt
aurugpat yuyH 1% Ba xsiopuasap yuyH 1,01% KyuiMaT/IapHU TallKWJ 3TAH.

7-ajaBaJ
Tekmupuaysuu HamyHaHMHT (TH) 25 °C xapopaTaa 6apKapopJ/IMK HaTHKajiap
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Cong HaTpu#i uutpar
Op6UTOJ MUKJIOPH,
p o FAOP JUTHUAPAT MUKAOPH, | XylopujJap MUKAO0DPH, (%)
BakT (%) (%)
opasru dapk, (%) dapk, (%) dapk, (%)
(coaT) - A - .
T T \n a an an i (\.] an T ' «
= e T T | = | = o = T T
= = = = = =
=t 5 5 o & = =
o el x |EE|EE| S| G|ES|EE E|E i
TaHepnaHEgEg 55 55885555 S | 55 55
raH ESIEEFIFIEESEE| S < | E 5| & 5
& = & = & &
m m m m m m
24 coat O 8|3 3 3
cakiaHra | S | W9 0,98 10 | X | o 1,01 | 1,00 S S 1,04 | 1,01
n | n S 2 ~ ~
H S| <2 < <

AHry TalépaaHraH TEKIIMPUJIYBUYU 3pUTMa Ba 24 coaT CaKJIaHTaH TEKIIWPUIYBYU
3pUTMasap TaxJuau opacugaru ¢apkiaap (%) copouros yuyH 0,98 Ba 1,00, HaTpuil uuTpar
auruapart 1,01 Ba 1,00 Ba xsnopuanap yuyH 1,04 Ba 1,01 uu tamkua stau. llynaail Kuauo,
cTaHAapT 3puTMasap 25°C xapopataa 24 coaTraya TYpFyH, COpOUTOJI, HATPUH LUTpPAT
JUTU/PpAT Ba XJIOPU/JIAp CaK/laraH ULIYW HAMYyHa 3pUTMa/lapy TYPFYH SMAaCJUTA aHUKJIaH/U.

KysranyBuaH ¢azaHUHI TYpFYHJUTMHU TEKIIWPHUII MakKcaJuja SHCU TalépJsaHraH
Ky3fajyBuaH dasza 24 coaT [aBOMHJA XOHA XapopaTH/a CakJaHJAU Ba fHIU TalépJsiaHTraH
3pUTMaJIap/iaH OJIMHTaH HaTWXXaJIAPHU COTUIITHUPUII OPKAJIU Tax/IWJI 06 60puagu. YyKku
CUMMeTPUSACUHUHT K03dpdunuenTu (tailing factor) 0,8-1,8 opanuruga 6yaumum 3apyp. UCH
YYKKWA MalZIOHU Y4yH HUCOUM cTaHAapT yeTaanull 2,0% JaH omMacauru kepak. KysranyBuaH
da3a TUHUK OVJIHIIY, IOWKAJaHUII Ba XUpaJlallvIl Ky3aTUJIMAaCJUTY Kepak.

8-)ajBasiia Ky3fasyB4aH pa3zaHUHT TYPFYHJIUTHHU TEKIIUPUII YYyH 06 G0pUIraH
TaAKAKOT HaTHKaJlapu KeJITUPUJITAH.
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8->xagBan
Ky3rasyBuyaH ¢a3aHMHT 6apKAPOPJIUK HAaTHXKAJIApHU
24 coaT/JiaH CyHT
Jactiabku HaTWXajlap
OJIMHTAH HaTuXaJjiap
CucreMaHUHT MyBobuKmK g - ;
SIPOKJIMJTUK y s S 5 5 3 e = 5 5
MEe30HH E 5 & = = = 2 =
Me30HJIapH = Aol s S o= S
a, S 5 S S 2
S - e S 2 5
3] 3]
aw o
YykKu 0,8-1,8
C e C opa a
MMMETPHACHHIHE PasMFUAZ 1 1907 | 1,302 | 1,243 | 1,235 | 1,289 | 1,239
K03pPUIIMEHTH OyIMIIN
(tailing factor) Kepak
BupuHuM cTaHaapT
spuTMa 2000 paH kKaM
1060puIraHia o6ysmacaura | 11645 | 10280 | 10819 | 11335 | 10344 | 10860
Hasapuil Tapesikaiap Kepak
COHHU
Huc6uii crangapt 2,0 % nan
Aap OLIMaJIUTH 0,71 0,17 0,30 1,15 0,24 0,27
YyeTJIaHU LI
Kepak
Ky3ranyByaH ¢pa3a TUHUK OYJIUIIM Ba JlonKanaHuII JloniKasiaHu1
JIOWKAJIUK Ky3aTUJIMACJIUTH 3apyp Ky3aTHJIMa/IH Ky3aTHJIMa/Ix

8-)a/Baszia KeJTUPW/IraH HaTWXKajlapra acocjJaHub, ycysa KysfajayB4yaH ¢asaHu
6apKapopJIUTy YY4yH 6apya MyBapHUKJIUK Me30HJIapUra MoC KeJraHJUTMHU KYPUIl MYMKHH.
ByHza, Ky3FfasyBuaH ¢pa3a XoHa XxapopaTuaa 24 coaTradya 6apkKapop Jied xyucob/iail MyMKHUH.

YCyJHUHT WINOHYJIMJIMIHHU Y4 XWJ IIAPOUTAA: OAJAUN LIAPOUT, OKUM Te3JIUTUHHU
y3raptupuil (okuM Tesauru 0,55mi/aak Ba0,65 Mu1/aK), KOJIOHKA XapOpPaTHHU Y3rapTUPHUILL
(45°C Ba 55°C) 6usaH cTaHAapT apyuTMasap Taképaanau Ba OCCX cuctemMacura KUpUTHIIAM.
MyBodUKJIMK Me30HJapu OyHMYa HOKOpPHUAA KeJTUPWUITaH XpoMaTopaduK CHCTEMaHUHT
SPOKJUJIUTH TaJlabapura MoCJUru 6yinya 6axosiaH/u.

YCy/JHUHT HWIIOHYWIWJIWIU OyHHW4Ya OJIMHTAaH HaTWXajlap Kyuuzaru 9-xkajBanja

KeJITUPUJITAH.
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9-xaaBan
«OpoOKC» AOPH BOCUTACHU TAPKUOUAATH COPOUTOJI, HATPUM IUTpPAT AUTHAPAT Ba
XJIOpUAJIAPHU MUKAOPUHHU aHUKJIAIHUHT FOCCX yCYyJIMHUHT MIIOHYJIUIUK

HaTWKaJIapu
YyKKH
CUMMETPHUACUHUHT Hasapuii Tapeskanap Huc6wuii crangapt
K03 PUIUEHTH COHM YeTJIaHUII
(tailing factor)
KypcaTkuunia
YP P = i = = = = = o
o EI T = o =N R © = o I =
= =~ @© { = = = © & = = =~ @© =
= S oaf 3 = 3 o 5| 3 = 3 o X
© = B © B = © £ E
a, c o § 0 & a, S N = o a, c x| =
S T = 3§ 2 S T I = = o | = =| 8
Onnui
mapouTaa 1,252 | 1,303 | 1,245 | 11118 | 10298 |10817 | 0,71 | 0,17 | 0,30
(XyCyCUHIHK)
[TacT oKkuM
tesauruza (0,55 | 1.291 | 1.312 | 1.240 | 11520 | 10166 | 10671 | 1.05 | 2.97 | 0.79
MJ1//1aK)
HOKopu oKuM
Te3JIUrua 1.261 | 1.302 | 1.269 | 11300 | 10045 | 10729 | 0.90 | 0.20 | 0.43
(0,65mn1/nak)
I1
aca";%‘)’p“ 1.291 | 1.335 | 1.277 | 10856 | 9626 | 10650 | 1.56 | 0.11 | 1.08
0]
KOIE:S’%OP” 1300 | 1.296 | 1.231 | 11605 | 10524 | 10882 | 1.56 | 0.30 | 0.14

9-)a/iBajira KeJITUPUJITaH MabJyMOTJIapra Kypa, CTaHAapT 3pUTMaJIapHUHT UJIK 60p
1000pUJIraH/iard YYKKU CUMMETPUSACH KO3PPUIMeHTH KUHMaTaapHy, copobuTos yuyH 1,252
JaH 1,300 raya, HaTpUW UUTpAT AUTKApaAT yuyH 1,296 aan 1,335 rava Ba XJ10puJiap y4yH
1,231 pan 1,277 raya 3KaHJUIA aHUKJIAHAU. UYKKAJAPHUHI Ha3apuUd TapeJsiKajap COHU
cop6uTos yuyH 10856 aan 11605 raya, HaTpuil UUTPAT AUTUAPAT yuyH 9626 naH 10298 raya
Ba xyiopujyiap yuyH 10650 gan 10882 ravya skaH/Jurd aHuKJaHAu. bell MapTa 1060puiran
CTaHJApPT 3pUTMaJjiap TapKUOWZArud MoJJaJapHUHT YYKKU MaHJIOHJapyh Y4YyH HUCOUU
CTaHJApT 4YeTJaHULl KukiManapu copobutosa yyyH 0,71% pan 1,56% ravya, HaTpui LUTpPAT
auruapar yuyH 0,11% aaun 2,97% rava Ba xsnopuanaap yuyH 0,30% gan 1,08% rada skaHJuru
aHUKJIaH/U.

@dapMaleBTUKa CAaHOATUHUHI aTpod-MyxuTra Tabcupd Hadakat ADPM wuniabd
YHKapyBuuJap, 6anku ¢apMaleBTHKa MaXCyJOTJapUHU TaxJjWJ KWIHIL Y4yH XaBGJH
apuTyBYMIapaH ¢oifanaHajurad cupat Ha3opaTu OYIMMU KabU MyxuM JiabopaTopusaap
TOMOHMJAH XaM Kyl MHUKOpJa XxaBPJM YUKUHAWIAD 4YUKapub ro6opuiaju. X03upru
KOHLIeNMAa aCOCUH 3bTUO0D XaBPJIM KUMEBUH Mo alap/iaH BO3 KeUUIl Ba HAMyHaJlapHU
Tax/IWJ KWIWILAA yJapHU 3KOJIOTHMK T03a MYKOOWJIap OuJiaH ajJMallTUPULIKM Kepak [5].
baxosiammtHuHr AGREE ycynu Huc6atan ¢oiganu 6ya116, MUKAOPUM KUXAT/aH Ba aHAJIUTUK
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*KapaéHJIapHU «SIIWJI» JIMTUHU 06axoJIalllHU KYyNpoK KypcaTub 6epa osanu. by ouyuk koau
Jlactypuil TabMUHOT 6yu6, 12 GAC («Ana» aHaJIUMTHUK KUME) TaMOWMWJIJIAPUHU {3 UUMUTa
onaau. Y 12 tTa GAC TamoluIapuHUHT xap 6upuHu 0 aaH 1 raya 6y/raH mkasa 6yiuunda 6asii
6epajuraH MaTeMaTUK QyHKIUS 6uIaH ndoaanangu. XaM UHAMBUAYAJ, XaM YMyMUU 6aJjiiap
PaHIJ/IM KOJJIU MUKTOrpaMMa cudaTha KypcaTUanIu MyMKuH [6; 10076-10082-6].

iy

[of v\
3
4
7-pacMm. Umia6 yukuiarad FOCCX ycyimnau AGREE pactypu épaamuja
ANIWJIMTMHY 6ax0J1alll MMKTOrpaMMacH

(AGREE) meTpuka factypuzaH ¢oiananub, yCyJIHUHT «AIUINIUK fapaxacy 0,67 HU
TAlIKWJI 9TTaHU Ba cupaT Ha3opaTu/ia KyJj1all MyMKHWHJIMTY TaBCUS 3TUIIIU.

XyJs10casap.

Wnk 6op perujpaTalidoH 3pUTMajJap TapKUOUJAru copOUTOJ, HATPUH LUTpaT
JUTHUAPAT Ba XJOPUJJApHU MUKJOPUHM OHUp BaKTAa IOKOPU caMapald CYHOKJIUK
xpomaTtorpaduscu (FOCCX) Te3kop ycyau épjaMuja aHUKjaawra spumunagd. IOxopuga
KeJITUPUJITAH JOPHU MOJJa/IapUHU caMapaJ/ly aXXpaJUIIMHA TAbMUH/IALA Ky3FaJlyByaH gasa
cudaruga 0,1% oprodocdat kucaoTa aputMacH, kosonka ShimPack SCR-102 (H), 8,0 mm x
300 MM, 7uM Ba Yb metekTopuzad ¢podpasaHuAgU. YIIOY KOJIOHKA €épaMuia TaxMruHaH 20
JlaKMKa JaBOMH/JA TEKIIUPUIJIYBYU IPUTMA TApKUOMJATU JOPU MOJAJAJAPUHHU QKpaJUIIUTa
spUIIMAAW. Xaopuaap 9,16, HaTpUM HUTpaT AUTUAPAT YYYH YYKKUHUHT YUIJIAaHULI BaKTU
11,26 nakuka atpodujia, copouTos yuyH 12,96 faKkMKaHU TallKWJ 3TAW. YIIJIaHWII BaKTJIapy
acocaH MabayMoT cudaTuza OepuiaraH 6y/aub, CHCTEMaJApHUHT Ba KOJOHKAJapHUHI
y3rapuiiy 6uyaH 6uMpo3 gapkJyaHUIIM MyMKUH. lllyHHHrAEK, XxpoMaTorpaduk KOJIOHKA Ba
TEepMOCTAaT X0JIaTh 6Up Me'bépra KeJIr'yHu4a oOKUM Te3auruiu 0,3 Mu1/1aK raya yusiad TypyLn
3apyp. Tax/ju/lapHy JaBOMHJA HacocAard okuMm Tesaurd 0,3 mu/pakK yuwiab TypUJIHILU
TabMHUHJIAH/H.

Taknud atuaran ycysnap ICH Tanabsapu acocuia BaauaanusiiaHIu Ba «SIIIAJINJIUKHA
6axoJialll JacTypy, ibHU 3HT cyHITH Analytical GREEnness kypcatkuuu (AGREE) éppamuja
6axosiangu. CopouTOJI, HATPUM UUTPAT JUTUAPAT Ba XJOPUAJAPHU OMp BaKT/a aHUKJIAll Ba
MUKJOPUHU aHUKJIALl Y4YyH HILJIA0 YMKWITAH YCyJ aHUK, YHU3UKJ/IM, KaWTapuiyB4aH Ba
XYCYCHM 3KaHJIUTH Ba aTpod MyxuTra xaBQCU3JIUTM aHUKJIAHU.

Mualliflar «OKS MASSAGET» MCh] ga dori vositalari sifatini nazorat qilish usullarini ishlab
chiqish bo'yicha ilmiy tadqiqoti doirasida olib borilayotgan izlanishlarni qo‘llab-quvvatlagani
uchun oz minnatdorchiligini bildiradi
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