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“SIurn V36exucron: UnnoBanus, ¢an Ba Tabaum” [Tomxkent; 2023]

“SAarm Y30exucron: MHHOBaumsi, paH Ba TabJauM” MaB3yCHJAru pecCIyOuKa
54-xyn TapMOKJIM WiIMHIA MacodaBuil OHJIAWH KOH(EpeHIMs Marepuajuiapu TYIIJIaMH,
31 uronp 2023 i, - Tomkent: «Tadqiqoty, 2023. - 21 6.

Ymly PecnyOnuka-unmuil oHailH JaBpuil aHmXyMaHIap «Xapakariap CTpaTeruscu-
naH — TapakkKU€T cTpaTerusicu capi» TaMOMWIIMIa acoCaH UILIA0 YUKWITaH €TTUTa YCTy-
BOp HyHamumaan u6opar 2022 — 2026 iniiapra MymnKaUIaHraH STHrH Y 36eKHCTOHHMHT
TapaKKUET CTPATETUACH MYBO(PHK:— WIMHN HM3JIAHUII IOTYKJIAPUHUA aMaluETra >KOPHM
STUIL M OmilaH (aH coXaJlapuHU PUBOMIIAHTUPHUIITa OarvIlIaHTaH.

Ymly PecnyOnuka uamuil aHXyMaHIapyu TabJIUM COXacuaa MEXHAT KO kernaéTran
npodeccop - YKUTyBUM Ba Tajlaba-yKyBUMIAp TOMOHUJAH Tal€piaHral WIMUANA Te3uciap
KUPUTWITAH OYnauO, yHIA TabJIuM THU3UMHAA WIFOP 3aMOHaBUIl IOTyKJap, HaTWxkKanap,
MyaMMoJiap, CYIUMUHH KyTa€Trad Bazudanap Ba uaM-pad TapaKKUETHHUHT UCTUKOOIIar
pexanapu TaXTWI KUJIMHTAH KOH(QEPEHIUACH.

Macsya myxappup: ®aitzues llloxpyny @apmonosud, 0.¢d.n1., ZOLEHT.

1. XyKyKuii TAAKHMKOT/IAP HyHAJIMIIH
IIpodeccop B.0.,10.¢.H. FOcyBammeBa Paxuma (2 KaxoH MKTUCOIMETH Ba JTUILIOMATHS
YHUBEPCUTECTH)

2.®ancada Ba Xaét coxacuaarn Kapanwiap
HoneaT HopmatoBa duimopa DcoHammeBHa(MaproHa JaBjlaT YHUBEPCUTCTH)

3.Tapux caxudanapuaarn u3JIaHUAILIAD 3
HMcemanmnos Xycan0oii Maxammankocum YEim (Y30ekuctoH PecriyOimkacu Basupiap
Maxkamacu xy3ypujgaru TabiuMm cu@aTuHA Ha30paT KWJIMII JIABJIaT WHCIEKITASICH)

4.ConmoJiorus Ba NMOJUTOJOTHAHUHT XKAMUSATHMHM3IA TYTraH YPHH
Houent YpuntOoeB XommmkoH byHaroBmu (HamaHran MyxaHIUCIMK-KYPHJIMIIL
WHCTUTYTH)

5./1aBaaT OomKapyBu
Jouent Hlakuposa [loxuaa FOcynoBHa «Tapakkuér crpareruscu» Mapkasu MyXappupu

6. Kypnamcruka
TomoboeBa bapHoxon OnWKOHOBHA(AHIVKOH JHaBjlaT YHUBEPCUTECTH)

7.Punonorus GaHIAPUHA PUBOXKJIAHTHPHIN WYIMAATH TAAKUKOTJIAP
Camurosa Ymuja XamuiyiuiacsHa (TOIIKEHT BUJIOST XaJIK, TALJIMMU XOIUMIApUHUA
KaiiTa TaiépJiiaii Ba yJIapHUHT MaJlaKaCUHU ONIMPUIIL XYy MapKas3u)
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12.MapanusT Ba CAHBbAT COXAJAPHHH PHBOKJIAHTHPHII
TomrremupoB Otadbexk AdOunosud (MPaproHa MOJIUTEXHUKA UHCTUTYTH)

13.ApxuTeKTypa Ba AH3alH WYHAJIMIIA PUBOKJIAHUIIHA
BobGoxoHnoB Oirrn6oii PaxmonoBuu (CypxaHjiapé BUIOSTHA TeXHUKA (DUIIHATIN)

14.TacBupuii canbar Ba Iu3aiiH
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Kanmunop Paznunaun ComgukoBud, DSc, TomkeHT dapmareBTuka uHCTUTYTH, Dap-
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20.BeTepunapus
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TEXHUKA BA TEXHOJIOI'MAA COXACUAAT' NHHOBALIUAJIAP

3AMOHABMI1 TEXHOJOTHSIIA KATTUK JUCKJIAPHUHT YPHUA

Paxxa6oB HogupOex Boxonnposuu
“Recovery.uz” MabayMoTiIapHU THKJIaM Oyiinda
FOKOpH TOMHU (AT MyXaHIUC

AnHaTanus: KarTikK TUCKIapHUHT CUFUMU Xap Muiau ycub 60pMoKIa, aMMO Xap OUp KUIIH
3aMOHABMH KaTTHUK AUCKIAPHUHT XaXMHHHU OIIKMPUII YUYH HUMAJIAp KepakiIuruau omnmaiinu. Cus
xo3upaa 5Th 6,3 nrommmit HHD-H1 cOTHO ONMMIIMHTH3 MYMKHH Ba UIILIATHO YUKapyBYHIAPHUHT
TabKUJUIAlIN4a, Oy XaJli MarHUTIU E3ULITHUHT yarapacy amMac. Kenusr, unuiad ynkapyBUMIapHUHT
6Tb smac, Oanku 60Th AMCKHYM YMKapHIll yUyH HUMa KUJIUILIApU KEPaKIUTUHU OUIUO ONaiivK.

Kaaut cy3aap: KarTtuk auck, 3aMOHaBUI TEXHAJOTHs, MEPIEHAUKYISIAAp MAarHUT €E3yBH,
PMR maruut nomennapu, Seagate SMR (Shingled Magnetic Recording) - Kartuk nuckiapaaru
MabJIyMOTJIAPHU €310 OJUII TEXHAIOTUSICH

3aMOHaBUN KaTTHK JWUCKIApJa NepHeHAUKYIsp MarHuT €3yBu €k PMR unmarunagu. Yoy
TEXHAJOTUSHUHT Ha3apuil yerapacu kajapar 1M yuyr 1 TOUT, IeKHuH KypuiMa MabIyMOTIapHU
caKJiall ydyH TpekiapjaH (oijamaHaau Ba cepBO THU3UM Tydainu y Ousra doimamaHyBud
MabJIyMOTJIAPH YUYH Xap KBaJpar JIOM 3HWIHK YuyH ¢akar 650'6ut 6epaau. YOy TexHamorus
9HT AXILY XoJaTaa 3,5 curumra 3ra 6,8 1roMiu Oelll MIaCTUHAIU AUCKHU SpaTUIlra UMKOH Oepaiy.

PMR Perpendicular Magnetic Recording Oy neprieHAUKy/sip MAarHuTIu E3ull OYIu0 KaTTHUK
JUCKHUHT Xa)KMHUHU OLLIMPUILIHYU YEKJIAHUII MyoMMJIapAaH Oupuaup

Iepnenokaap MarHuT €3um MyamMmocu: MyamMMmo acnuia WykK, MyomMma (hakaT KaTTHK
JTUCKHUHT X&KMHHH OIITUPHUO OYIMACTUK YSKIOBIAHUIIIAINP, KATTUK TUCKIIAP Mai10 OyaTraHu1an
Oepu cakJiall 3UYIMIY Xap MWy MKk OapaBap OIIap Ba Cakiall 3UWIMTU YCHUIIM CEKHHJIAIIA
6onutaau Ba 6y 2010 finnraua naBom stau. bynunr cababu, (PMR) nepneHaukynsap MarHuT €3uii
Y3UHMHT Ha3zapuil yerapacu KBajapar oM yuyH 1TOutra skunnama 6ouutaranuaup. PMR yuyn
YEKJIOB CyNEepPMarHUT TabCUPUHUHT TabCUpH OMiaH Oofnuk OYnuO, Mabiym Oup MaxkOypiarmr
Kydura osra OynraH ¢eppamMarHUT MOAJa/Ja MarHUT JOMEHJIAPHUHT (U3UK YITdaMIIAPUHUHT
nacanumm y30omumMyanuk Ouian y3rapyuiura oiud kenuimu MyMKUH. boiikada kunub aiftranja.
eTapyinya KWYMK MAarHuT JIOMEHJIap ydyH OyHIall OUCK Tacoquduil MabIyMOTHH HyKaTHIIN
MYMKHMH. YOy 3WYIMK TYyCUTM CyleplapaMarHuT uerapa 1e0 aranagu. YOy TaCUpHUHT
YMYMHH FOSICH LIyHAAaH MOOpPATKH, arap MarHUT MYXUTHUHI MCCHKJIUK SHEPIUACH MabIyM Oup
KUAMaTIaH IoKopu O¥Jica, y MarHuT AOMEHJApHUHI Tacoauduii kaiTa MarHUTIAHUIIUTa OJUO
KeJIMIIN MYMKUH, ’/bHU CaKJIaHTaH MabIyMoTiIap abaauii itykanaau. KarTuk nuckinapiaru MarHuT
MaxyTHHHHT Xap OUp TypH Y3UHMHI cylepriapamMariut yerapacura sra. PMR maraur nomennapu
TYypTOypUaknap maxkiauaa 0ynuo, yiaap acocaH €3yB KaJTakMHHUHT mmaknuaanup. Ba PMR €3ys
KaJUlaKd 3aMOHaBUH MIUIA0 YMKapHIl TEXHUKAcU Ty(aiiu KBaaparT OYIMIIM MYMKHUH 3Mac.
CynepnapaMarHut yerapa TabCUPUHU KaMaUTHPUITHUHT UKKUTA aCOCUH YCYJI MaBxKy/[l. YiaapaaH
OMpH MarHuT JOMEHJIAPUHUHT Xa)KMUHU OIIMPUO, KaTTa JIOMEHJIAp KYNPOK MarHuT SHEPrUsSHU
¥3 nuura onaau, Oy yaapHu Tepmai TedpaHulIapra HucoaTan Kympok 4yujamin Kuiaau. Ba sua
Oup iyn - rokopu 00CHM Ky4Hra 3ra MarHuT Matepuaiiapaan ¢oiinananum. [lydxacus, Maraut
JTOMEHJIAQPUHUHT XaXMHHU OIIUPUII 3WUWIMKHUHT ITacalifInura Onu0 Keiaau, IIYHWHT Y4YyH
TabCUPIIU KyUYHHU OIIUPHILI 0COH Oynanu. bynunr eunmu 2016 iunra xenu6 Seagate koMnaHusic
SMR-napau unuiad ynkapa Oorniaan

Seagate SMR (Shingled Magnetic Recording) - KartuK nuckiapaaru mabsinymoTiapHu €310
OJIMII TEXHAJoruscu Oynub, IUCK 103aCUAard MabIyMOTIAPHU E3WINII 3UWIMTUHU OIIMPHII Ba
CakJIall Xa)KMUHH OILUPUIIT UMKOHUHH Oepau.

Seagate SMR y3u numa? Seagate SMR (Shingled Magnetic Recording) - By xartuk muck
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103acujiard MabJIyMOTIApHUA €3U0 ONUIN TEXHAJIOrWAcH. by nuckra MabiyMOTIapHU E3MIHIIA
KHCMaH Oup-Ouprra MOC KelaIuTaHd Tpekiiapaan (Goiaananumra acocianrad. by mucknaru ssaru
TpeKra OJJUHTY TepKra KyWMJITaHIuruHU Owigupanu, Oy sca JUCK l03acuja MabIyMOTIapHU
3UWIMTHHY omupaan. SMR TexHanoruscu Seagate KaTTUK AUCKIIapy/ia KYJIJTAaHWIAIA Ba yJTapHUHT
curuMuHM 16 Thraua ommpui UMKOHUATHHU Oepajiu.

Seagate SMR kanpnaii nmiaiiau? SMR Texnanorusicu 6uiaH KaTTUK IUCKra MabIyMOTIApHU
é3um sxapaéHu Kyiugaruya: E3um 6up-OMpoBHM yCTHIa YMKAJUraH Tpekiapaa coaup O6yiaam.
Jluckra MabiiymMomiap €3WIraizia, SHru TpeK KUCMaH OJIJIMHIH Tpekra €3unanau. by nuck ro3acuna
MabJIyMOTJIApHH €3U0 OJUII 3UWINTMHYU OLIMPUIIT UMKOHUHM Oepanu. MabiymoTiap €3uiranian
CYHI, IMCKJIar¥ MabJIyMOT/Iap KaiTa TApTHJIaHUO OJMHAIU. OyHUHT y4yH KalCU TepKJIAPHUHT OUp-
OupHra MoC KeJUIINHU aHUKJIAlAUTaH Ba OUp-OMPHUHUHT YCTH/IA TYLIMACIMIH YUYH yJIapHH KaiTa
TapTUOra CONYyBUM AJITOPUTUM K¥JIaHuiaau. by aManuér mMabiyMOTIaHU OCOH YKHO ONUII Ba
YKUII TE3JIMTUHU OIIMPHII YUyH XU3MaT Kuiaau. TpekiaapHH KaifTa TapTuoiam Oupo3 BakT Tanad
3Taau, Oy JUCKra €3WIraH MabIyMOTIap MUKIOPUTa Kapad KYIPOK BaKT OJIHMIIN MyMKHH. By BakT
WYHa KOMITBIOTEP MPOIECCOPH, aMalET TU3UMH €KH (DOMIamaHyBYM TUCKAATH MabIyMOTIapra
MypoaaT Kujia OJIMaiIn.

Seagate SMR HuHr adg3anaukiaapu: Cakiam xaxMuHu omupuil: SMR TexHanorusicu quck
103acujia MabIyMOTJIAPHHU €310 OJIUII 3UYJIMTUHY OLIUPUIITa UMKOH Oepaau, Oy 3ca ¥3 HaBOaTtuaa
CakJall XaXXMUHHM olIMpanu. by, aliHuKca, KarTa XaKMMJard MabJIyMOTIApHHU CaKJAIIM Kepak
O6ynran Qoitnananyunuaap yuyH Kyaa MyXUMIND.

Seagate SMR HuHr KaMumiukaapu: Esum ueknosmapu: SMR — Texmasnoruscuzaa
MabJIyMOTJIapHU €3UII YEKJIOBIapU MaBxkyna. Tpekinap kaiita Taprubnam >xapaéHuna, by Bakr
W4K/1a KOMIIBIOTEP MPOLIECCOPU, aMaTHET TU3UMHU €KU (oiaanaHyBUU AUCKAATH MabIyMOTJIapra
MypOXKaT KHjla OJIMaiijii, Oy 5ca KOMIIBIOTEPHHI MILIANINTa KEYUKTUPULLIAPTa BA YEKIIOBIapra
0110 KEeJIMIIM MyMKHH. Y KHII TE3IUIMHUHT nacTiauru: SMR texHanorusicura sra 0yiaraH KaTTuK
JHCKIIapa MabIyMOTJIAPHU YKUII TE3JIUIH YOy TEXHAJOTUACU3 KATTHK JUCKJIapra HucOataH
CEeKMHPOK Oynumm MyMKuH. ByHunr ca®abu, Muku xapaéumap cab6abmu SMR rtexnanoruscu
JMCK/Iard MabJIyMOTIIAPHU YKHUII KHHMHPOK OY10 Ba BaKT Tasad KUJIUIIN MyMKUH

SMR TexHanorusicura sra KaTTHK JUCKJIAp TypJiH coxaiapjaa KyJUIaHUMHU MYMKUH, MacajaH:
Karra masaymotnapuu caknamt: Karra xaxxumiau SMR HDD-map apxusnap, menua daitnnap,
Xy’oKaTiap Ba OollKajgap Kabu KarTa XaXKMMJaru MablIyMOTJIApHU Cakjall y4yH HIUIaTHII
MYMKHH.

XyJaoca: Seagate-HuHr SMR KaTTuK OUCK TEXHAJOTUSACH XOTUPA 3UWIMIMHU OLIMPHUII, TUCK
X2KMHHHU OLITUPUII Ba MIIUTA0 YUKAPUII XapakaTIapuHU KaMalTHPHUII UMKOHHHU Oepajiu.

bupok, Seagate SMR kaTTHK n1uckiapura MabIyMOTJIApHU €3UII yUYH STOHA TEXHAJIOTHS SMac.
Bynnau tamkapu, y3napuau ag3amuinkiapy Ba kamuwirkiiapura sra Oynran CMR (Conventional
magnetic recording Omauii marynim é3um), PMR (Perpendicular Magnetic Recording
Hepnenaukynsip marautiau é3um), HAMR (Heat-Assisted Magnetic Recording Tepmo
marauTiau é3um) Ba MAMR (Microwave-Assisted Magnetic Recording MuxkpoTy/IKHHIN
MArHHUT €3u11) Kabu OOIITKa TeXHAIOTHsIap XaM MaBxKyl. YMyMaH onranja, Seagate SMR karTux
TMCKJIAPU MAaBIyMOTIApHU E€3UII YUyH KU3UKAPIU TEXHAIOTUs OYIu0, MMCK Xa)KMUHHU OIIUPHUIII
Ba MIUIA0 YMKApUII XapakaTJapuHH KaMaWTHPHUII UMKOHMHHU Oepamu. bupok, ¢oiinananysun
V3 SXTUEXKIIapU y4yH KATTUK JAMCKHHM TaHJalAa bTHOOpra ojuliapu Kepak Oynaau 0ab3u
YEKJIOBJIAp XaM MaBXKy/l.

MAMR Microwave-Assisted Magnetic Recording MuKpOTYJIKHH/IM MATHUT €3H1I

MAMR HDD Kangain mmuaaigun? 2019 hunna amnakadson MAMR Ttexuanorwmscu sra
OyniraH sSHrU TypJaru KaTTHK JUCKIIAp MIUIA0 YMKAPWIUIINA Kepak . YOy TeXHAJOrHs €3Il
3UWIMITMHU KBajpar AoM yuyH 4TOutraga ommpanu, Oy sca Hazapuil xkuxarnad 40Tb HDD
sIpaTHUIL UMKOHUSATUHU Oepaiu.

MAMR 0ap4ya MyoMMOJIAPHMHT e4MMH cudaTuaa brup BaKTHUHT y3uaa MyXaHauciaap, arap
(beppoMarHuT Mojiara MabJlyM OUp 4acTOTAIM MaxCyC MaiJIOH TabCUP KUJICA, Y X0J1/1a JOMEHHUHT
MarHuT MOMaHTHHHU Y3rapTUPULI yUyH KaMpPOK 3HEPrusl cappaaHUIIN MyMKHHIUTUHY NaiKamau
Ba MAMR TeXHONMOrMsACH IIyHAAaH TYFUIITaH.

MAMR xuckaprmacu Microwave-Assisted Magnetic Recording Mukpotynkuaan MarHut
EsyBunn anrmaramm. MAMR :kyna Kusukapaumii Tapsga unuiaiiaum. deppamarauTiapaaru
MarHuT MOMEHTH MOJJ1a aTOMJIapary sJieMeHTIIap 3appadalapHUHT MUKH CIIMHIIAPH (TbHU Xapakar
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SHEPruscu) XMcooura TabMUHIAHAAU. MarHuT TOMEH MYHUJAru 3appadalapHUHT CIHUHIIapu Oup
XWI MyHanumga "HyHaaTupuwirasga" JOMEHHMHI MarHUT MOMEHTH XOCHJ Oynaau, YHHU YKHII
KaJulakjiapu €paampa YKuil €3ui MyMKUH Oynaau. MarHuT MOMEHTH MKKUTa HyHaJIWIUIN
XoyatnaH Oupuaa OYnIMIIM MyMKHUH, Oy MKKM HyHAJMIIHMHT OUpHa MabIyMoTiap €3uiaau
UKKUHYM xoJjataa 3ca ykuwiaad. MAMR-auar myxum kucmu Spin Torque Oscillator(STO)
€KM CIMHJIADHUMHT ailVIaHUIINra acociaaHrad reHeparopaup, STO-HUHT Y3 €3MII KaJUIAKMHUHT
IIyHAOKIMHA €Huaa okoinamrad. STO-ra OKMM KUPUTHIATAHJA 9IEKTPOH CIHMHJIAPHUHT
KyTyOnanumm tydaiinmu 20-40 I'Th yactoTanu aiyiaHa 3IEKTPOMAarHUT MaiIoH XOCHJ OYiau.
Bynnaii maiinon kymnanunranga, MAMR yuyH nnaruinaguran eppoMaruTia pe30HaHC a0
Oynanu, Oy aca ymdy MaiiJOHaru TOMCHJIAPHIHT MAarHAT MOMEHTIIAPUHUHT TIPECECCUSICUTA OJTHO
kenaau. MAMR Texnanorusicuaan ¢oiinananui GpeppoMarHuT MOJATAPUHU OIIMPHIL KyUura
sra OyIuII UMKOHUHY Oepajay, TbHU MarHUT JOMEHJIAPUHUHT YTYaMUHU CyTiepliapaMarHuT TabCUP
KAJMIIJAH KypKMacaaH kamantupuil MyMkuH. STO reneparopu pyixarra oMl KaJuIarMHUHT
ymyamMuHu Kamaitupumra épaam Oepaau,0y KMUYUKPOK MAarHUT JOMEHJapra MabiyMOT &3UII
MMKOHUHH Oepa/iv Ba LIYHUHT yYyH €3UII 3UINTHMHU OLIHPA/IH.

HAMR Heat-Assisted Magnetic Recording Tepmo marautimm é3um: KaTTuk AMCKIapHUHT
CUFUMHU Xap Huiu ycu® OopMoOKaa, aMMO Xap OMp KHILIM 3aMOHAaBUN KaTTUK JHUCKIAPHUHT
X&KMUHHU OIIMPUII YYYH HMMajlap KepakiuruHu ounmaiiau. Cuz xosupaa 5STh 6,3 mromuunit
HHD-Hu cOoTHO OMUIIMHIY3 MyMKHH Ba UIIATHO YMKApyBUMJIAPHUHI TabKHJUIAalIM4a, Oy Xaau
MarHWDIA €3UIIHUHT 4Yerapacu 3Mac. 3aMOHABHUN KAaTTUK IUCKIApia MEpHEeHIUKYISp MarHuT
€3yBu €ku PMR wunutatunaau. Ymoly TeXHaJIOTUSHUHI Ha3apuil yerapacu KBajpar IIOM y4yT
1TOuT, NekuH KypwiMa MabIyMOTJIApHU CaKJall yuyyH TpekjaapiaH (oiiianaHaan Ba CEpBO
TU3UM Tydaiinmm y 6musra QoiinamanyBud MabIyMOTIApH YUYH Xap KBaapaT AIOM 3UWIHK yYUyH
(dakar 650I'0ut O6epaau. YOy TexHaAJIOTHs SHT SXIIN Xoyataa 3,5 curumra sra 6,8 momin Oerr
IUTACTUHAJIY JUCKHU paTUILIra UMKOH Oepau. YOy 3udiINK TYCUFH CylieplapaMarHuT yerapa 1o
aranaau. Ymoly TaCUPHUHT YMYMUI FOSICH IIyH/IaH HOOPATKHU, arap MarHuT MyXUTHUHT UCCUKJIUK
SHEPrusacU MabiIyM Oup KuiiMaTaaH IOKOpH OYiica, y MarHUT JOMEHJApHUHI Tacoaupuil kaira
MarHUTIAHUIINTa OUO KEITUIIN MyMKUH, ShHH CaKJIaHTaH MabJIiyMOTIap abaauil HyKonaau.

Kypub TypraHuMHru3aek, MICUTHIAAUTaH MarHuT KatiaaM Y3MHHUHT MaxOypuii 00CUM Ky4uHH
BaKTHHYA nacarupa iy Ba 0y HDD-ra rokopy 3U9IMKIard MarHAT CHPIIapUTa MabIyMOTIAPHU E3UII
WMKOHWHU Oepaau. bus KunmmMus kepak Oyiran Hapcea - Xap Oup Kajutakra OMCKHH E3UIII Kepak
OynraHna JUCKHUHI CUPTMHU MCUTAJWIaH KMYUK Ja3epHU ypHaruul. Jlekun Oy TeXHaJIOrWsHU
amanra omupui xyjaa Kuiiud. HAMR kyuan, aMMo KMUUK Ja3epHU Tanad Kuia Iy, IIyH/1a BOCUTA
eTapinya Te3 ucuiid MyMKuH. JKyna xkywin OynraH 3amoHaBuil jnasepnap TaxmuHan 400HM
Oynran Kyk cnekTpra sra. by epaa kBaHT ¢U3MKacH KHpaau Ba Y3 Koujanapu OuiaH YiHaWIu.
VHza alTHnuImMya, arap mamkapa Oup Heda HaHOMETp nuadparma ymdamura sra Oyica, yHaa
KypUHaauran €pyriuk Qaxar auadparma JuaMeTpura TEHI YyKypiukrada kupud Oopanu. By
TabCUP TE3 YTYBUM TYJIKUHIAP OWIaH AIKMH MAaWI0H HypJaaHumm ae0 aranaau. bynnaii nazep
épaaMua aiiaaHaéTral MyXUTIArd sKyAa KUYUK )KOMHU Aespiin AapXoil KM3AUPUII Ba MaxOypuit
00CUM Ky4YMHM LIy HyKTara 4y3uil MyMKUH, aMMo Oy OGapua MyaMMOJapHH Xaj 3Ta OJIManiu.
CoByTHII CYIOKJIUTY TAHTAaHUHT OMP TOMOHUIHP, JIEKUH YHUHT COBUIIIN OOIITKa TOMOHAUD. JJuckra
€3MIIraH/IaH CYHT Te3/1a COBYTHIIMaca, HCCUKIIMK YHEPTUSACH CyTIepliapaMarHuT yerapacu Tyhainm
SIHTY €3WJIFaH MarHuT JIOMEHJIAPUHUHT TOJIPUTE3UHU Y3rapTUPUILIT MYMKHH

HAMR pucknapu MarHuT KaTjlaMUHU T€3 COBYTHILI UMKOHUHU OepyBUM COBYTI'MY KaTjaMuIra
ara Oynumm kepak. Mcutmiranaan cyHr, Oy Maxcyc KatiiaM MyxXuTHHU 150 MMKOCOHUsAIa COBY THIIIH
MyMKuH. bapua 3amonaBuit HDD Bocurtanapu manekyssip Karmjiamra sra, aMMo aHuK cababiapra
kypa HAMR wmyxuTtHna roxkopu TepMmasn OapkapopiMKra sra MajeKylsp KamiaMu OYiuimum
Kepak. Aciuaa Oy XxaM MyaMMo, JISKMH KarTa 3Mac.MyXuT MarHUT Kamiamyiapura sra Oyiuim
MYMKUH, Ba Temup-iuiaruHa (FePt) éku xarro xobant-camapuii (CoS5Sm) kabu KOEpCUTHBIMKIA
3ra HO3MK Marepual KOpUIIMalIapyaaH scajiraH MarHuT Kariamiap Oynumu MyMKkuH. Jlucknaru
KM3IUPWITaH HYKTa XaM, €3I KaJUIAarMHU IIaKJIM XaM MarHUT JIOMEHHU XOCHJ KWJIau, IITyHUHT
yUyH JOMEHJIap KYIpOK KBaapar OYJIMIIN MyMKHH, Oy 5ca FOKOpH 3UWIMKra onub kenaau. FOxopu
6ocuM Tydaiau JTOMeHIap KUYpaluIIM MyMKHH Ba UCCHKIMK €3I Tyailan Ou3 KMUYUKPOK
103yB KaJUIaKJIApUHU UIUIATUIIMMU3 MYMKUH, Oy XaM IOKOpHU 3UWwiMkra onu6d kemaau. llyHnuyaku
HAMR épnamuna xap xkBagpar momra STOUT 3UCKIMKIATH KaTTHK TUCKIAPHU SIPATHII MyMKUH
91U. AMMO TE€XHAJIOTHsI pUBOXKIIAHMOK/1a Ba niuiad unkapysuwiap HAMR kywadtupunuiny ounan
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KBagpaT 1M yayr S0TOUT pekopiHU KYpcaTuId MyMKHH OYIIraH Maxcyc OUT KypHUHUIIUIN IUCK
SpaTULI XaKU1a yHIalIMOKAA.

Seagate HAMR Ba MAMR ynapuunr hapku:

Baxr yTumm 6unaH KYmpok MabIyMOTIApHU cakJialra 6yiaran 3xtuéx optud 6opmoknaa. by
KaTTHK AMCK MIIAN0 YMKapyBUMJIAPHU MabIyMOTIAPHHU Y3UO OJMILI 3MWIMIHMHM OLIMPHII yYyH
SIHTM TEXHAJIOTUSUIAPHU UIIa0 YMKapHILITra yHIaMoKaa. Yoy Makosiaaa Ou3 Seagate TOMOHUJaH
uiIad YMKUITaH UKKUTA aCOCHM TEXHAJIOTUSHU KYpHO YNKaMu3:

HAMR (Heat-Assisted Magnetic Recording Tepmo marantinu €3umr) Ba MAMR (Microwave-
Assisted Magnetic Recording MHKpPOTYJIKHHIN MarHuT E3WII) Ba ylap OpacHIaru acoCHi
(dapkmapau TacBupiIad oepamus.

HAMR Texnanoruscu MabIyMOTIApHU €3UIIAAH OJIIMH JUCKHUHT MAarHAT KATJIAMUHHU UCUTHIII
NpUHIUNNTa acociaaHaau. by sHana 6apkapop Ba MHTMYKa MarHUT KaTiaamiapAaH GpoiganaHuIra
MMKOH Gepajiu, Oy 5ca 3 HaB6aTH 1a MabIyMOTIAPH 3UMIMTMHY OUpa u. E316 onum sxapaénua
Ja3ep IUCKHUHI OMp KHMCMUHHU MabiyM OMp Xapoparraya KU3AMpaau, LIyHJAH CYHI MarHuT
KaJUIaK MarHuT 3appadaJapuHUHI WyHAJIMIIMHU MabJIyMOTHHM €3ull yuyH y3raptupaau. Kelinx
JUCK KMCMM COBYHMJM Ba MAarHUT 3appajiap MabIyMOTJIapHU YPHATUO, SIHTU XOJIATUMHU cakiad
konaau. HAMR-HuHr ad3anmuru MmabiymMoTiiap 3UMIMTMHI CE3WIIapIIN 1apakala OLIMPHUIIIaUp

MAMR TtexHanmorusicu y3 HaBOaTHIa, MTUCKHUHT MAarHUT KaTIaMHJda MabIyMOTIApHU E3MII
)apa€HuAa COMJANAIITUPUIT Y9yH MHKPO TYJIKWHIM HypiaaHunaad ¢oigamanaan. HAMR-
na OynraHd KaOW MarHUT KaTIaMHU HCUTHULI YpPHUTa, MUKPOTYJIKUHIM HYpJIAHUII MarHUT
3appadaJlapuHUHI XOJATMHU Y3rapTHpagd Ba yJapHU MarHuT Kajulardk TOMOHUJAH KalTa
HyHanTUpHIl y4yH Kynaiipok kuinaan. MAMR-uunr adsammknapy HAMR-ga 6ynranu kabu
MabJIyMOTJIAp 3UWINTHHHU OUIMPHIN, IIYHUHIJCK, pyixarra OJIMII MaiTHAa KyBBar capuHH Ba
WCCUKJIMK MIUIA0 YMKApULIHU KaMaUTUPUIIHU ¥3 Wuura oyaau. by KaTTUK TUCKIApHUHT MILLIAll
MYAJaTUHYU y3aUTHPUILN Ba UITA0 YMKAPUIL XapKaTUHU KaMaWTUPUIIA MYMKHH.

MAMR Ba HAMR ¥pracunaru dapkiap:

1. Maruaurt 3appadanap Tabcupu ycynu: HAMR nazepnu ucutumpan doinananaan, MAMR
3ca MUKPOTYJIKWHIIN HypJIaHUIIaH GoraanaHau.

2. Uccuxnuk tapkanuimu Ba KyBBar uctebmonun: HAMR MAMR-ra kaparanja aHua rokopu
XapoparHy Tajal Kuiiaau, Oy UIIOHYIN Ba YHETPHUS CaMapaOpJIUTHra TAbCHP KWIAIIA MyMKHH.

3. SApoxmunuk mynnatu Ba umiad yukapui Hapxu: MAMR HAMR-ra kaparanaa y30Kpok
yMp KYpHIIl Ba UIITA0 YMKAPHII XapaKaTIapuHu KamaTupuin nMkoHusitura ara. HAMR onatma
IOKOpY YHYMJIODPJIMKIArd TU3UMiIap yuyH unumaruinaay, MAMR sca mabiiymoTiiapra Kupuil
TE3JMIM MacTPOK Tanabjapra sra OYiaraH THXKOpAT WJIOBajapu Y4YyH caMapajlupok OYiuiiu
MYMKHH.

Xyaoca: HAMR Ba MAMR TtexHanorusuiapu KarTUK JUCKJIapra MabJIyMOTIapHH €E3u0
OJIMIIHUHT SIHTU ycynapu OYynu0, MabIyMOTIapHU cakjall 3UWIMIM Ba CUFUMUHU OLIMPHIL
umMkoHuHU O6epaau. HAMR nazepnu ucutuninan goiinananaau, MAMR sca GyHra spummin yayH
MUKPOTYJIKUHIN HypJaHUIAAH (oiinanaHagu. Xap MKKajga TEXHAJIOTHs XaM Typid coxajapja
Y3UHMHT ad3aTUKIApUHY Ba KYJUTAHUIINTA 3ra. MablyMOTIapHH €310 OJIUII TEXHATOTHSICUHUHT
PUBOXKIIAHMIIH JJABOM 3Tap 3KaH, OM3 KeJlakak/a sSHada caMapalid Ba CHFUMIIN KaTTHK JTUCKIapHU
KyTHIIMMU3 MYMKHH.
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ABSTRACT: Object detection is a popular computer vision task that involves identifying and
localizing objects within an image or video. One of the key challenges in object detection is the
computational complexity of the algorithms used to analyze the data. Fortunately, there are many
libraries available that can help speed up these computations. One such library is NumPy. NumPy
is a widely-used Python library for scientific computing that provides fast and efficient operations
on large multi-dimensional arrays. Its speed and ease of use make it an ideal tool for optimizing
object detection algorithms.

KEY WORDS: NumPy, multi-dimensional arrays, Object detection, computer vision,
computational complexity.

INTRODUCTION: In this article, we will explore how to use NumPy to optimize object
detection algorithms. We will begin by discussing the basics of object detection and how it works.
We will then introduce NumPy and its features, and show how it can be used to optimize object
detection algorithms.

Object detection is the process of identifying and localizing objects within an image or video.
The goal is to detect all instances of a given object within the image or video, and to accurately
localize them by drawing bounding boxes around them. Object detection algorithms typically
consist of two main stages. The first stage involves extracting features from the image or video.
This is typically done using a convolutional neural network (CNN)[1], which is trained on a large
dataset of images. The second stage involves using these features to detect and localize objects.
This is typically done using a technique known as sliding window detection[2], where a window
of fixed size is moved across the image or video, and the CNN is used to classify the contents of
each window.

NumPy Features. NumPy is a powerful Python library for numerical computing that provides
fast and efficient operations on large multi-dimensional arrays. NumPy arrays are much faster and
more memory-efficient than Python lists, making them ideal for scientific computing applications.
NumPy provides a wide range of mathematical functions and operations that can be used to
optimize object detection algorithms. Some of the key features of NumPy include:

1.Fast array operations: NumPy provides fast and efficient operations on large multi-
dimensional arrays. These operations are optimized for speed and memory efficiency, making
them ideal for scientific computing applications.

2.Broadcasting: NumPy provides a powerful broadcasting feature that allows operations to be
performed on arrays of different shapes and sizes. This eliminates the need for explicit loops and
makes code more concise and readable.

3.Vectorization: NumPy provides a vectorization feature that allows operations to be performed
on entire arrays at once, rather than on individual elements. This can significantly speed up
computation times for many scientific computing applications|3].

Using NumPy to Optimize Object Detection. NumPy can be used to optimize object detection
algorithms in a number of ways. Here are some examples:

1.Feature extraction: NumPy can be used to optimize the feature extraction stage of object
detection algorithms. This can be done by vectorizing the feature extraction process, or by using
broadcasting to apply the same set of filters to multiple images at once.

2.8liding window detection: NumPy can be used to optimize the sliding window detection stage
of object detection algorithms. This can be done by vectorizing the classification process, or by
using broadcasting to apply the same set of filters to multiple windows at once.

3.Non-maximum suppression: Non-maximum suppression is a common technique used in
object detection algorithms to eliminate overlapping detections. NumPy can be used to optimize
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this process by vectorizing the computation of overlap scores between bounding boxes[4].

NumPy can be used to optimize the feature extraction process by vectorizing the computation of
feature maps. This involves applying the same set of filters to multiple images at once, rather than
processing each image separately. This can significantly speed up computation times, especially
for large datasets. Sliding window detection: Sliding window detection is another critical stage in
object detection algorithms. This is where a window of fixed size is moved across the image or
video, and the CNN is used to classify the contents of each window.

NumPy can be used to optimize the sliding window detection process by vectorizing the
classification process. This involves applying the CNN to multiple windows at once, rather than
processing each window separately. This can significantly speed up computation times, especially
for large datasets. Non-maximum suppression: non-maximum suppression is a technique used
in object detection algorithms to eliminate overlapping detections. This involves computing a
score for each detected object, and then selecting the highest-scoring objects while discarding
overlapping detections[5].

NumPy can be used to optimize the non-maximum suppression process by vectorizing the
computation of overlap scores between bounding boxes. This involves computing the overlap
score between each pair of bounding boxes in an array, rather than computing them one at a
time. This can significantly speed upcomputation times and improve the efficiency of the object
detection algorithm.

CONCLUSION: To sum up, NumPy is a strong tool for enhancing object detection algorithms.
It can considerably reduce calculation times and increase the effectiveness of object detection
algorithms by performing quick and effective operations on massive multidimensional arrays.
The steps of object identification techniques that can be optimized with NumPy include feature
extraction, sliding window detection, and non-maximum suppression. We can enhance the precision
and effectiveness of object identification algorithms using NumPy, making them more beneficial
in a variety of applications.
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ABSTRACT: The development of computer vision systems has focused a lot on efficient and
precise object detection. Since deep learning techniques have been developed, object detection has
become much more accurate. The initiative intends to use cutting-edge methodology for object
detection with a focus on real-time performance and excellent accuracy. The dependence on other
computer vision techniques for support in many object detection systems, which results in slow
and subpar performance, is a significant obstacle.

KEY WORDS: computer vision systems, deep learning, cutting-edge methodology, real-time
performance

INTRODUCTION: In this project, we take an end-to-end method to solving the object detection
problem that is entirely based on deep learning. The network is trained using the most difficult
publicly accessible data set, with which a yearly object detection challenge is run. The resulting
system is quick and precise, which helps applications that need object detection[1]. A well-known
application of computer science that is related to computer vision and image processing is object
detection. Since deep learning techniques have been developed, object detection has become
much more accurate. It focuses on detecting objects or its instances of a certain class (such as
humans, flowers, animals) in digital images and videos. Applications range from facial detection
to character recognition to vehicle calculators.

Before a decade, there were numerous issues with computer vision that were saturating its
accuracy. However, Deep learning algorithms[2] have greatly increased the accuracy of these
issues. One of the main issues was image classification, also known as class predicts the picture.
The challenge of image localization, in which a single object is present in the image and the
system must forecast its class and location in the image (a bounding box around the object), is a
little bit complex. The more challenging challenge of object detection (this project) requires both
classification and localisation.

Face detection[3] is a well-known application of object detection that is present in practically
all smartphone cameras. Where a variety of objects need to be detected for autonomous driving, a
more generalized (multi-class) application can be utilized. Additionally, it is crucial to surveillance
systems. These systems can be used in conjunction with other operations like pose estimation,
where the first stage of the pipeline is to identify the object and the second stage is to estimate pose
in the discovered region. It may be used to track objects, making robots and medical applications
possible. As a result, this issue has several applications.
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(b)

Image 1. (a) surveillance, (b) autonomous vehicle

METHODS. Bounding Box - The bounding box[4] is a rectangle that has been drawn on the
image and firmly encircles the object. Every instance of every object in the image has a bounding
box. Four numbers (central x, center y, width, and height) are projected for the box. A distance
metric between the anticipated and ground truth bounding boxes can be used to train this.

Classification + Regression - Regression is used to predict the bounding box, and classification
is used to predict the class that resides inside the bounding box.

Two-stage Method - The proposals are in this case extracted using another computer vision
method and then downsized to x-ed input for the classification network, which serves as a feature
extractor. Then, an SVM (one for each class) is trained to differentiate between object and
background. Additionally, a bounding box regressor that produces some adjustment (o sets) for
proposal boxes is trained.

Unified Method - The distinction is that here, pre-de ne a set of boxes to seek for objects rather
than producing proposals. Run another network over these feature maps to predict class scores and
bounding box sets using convolutional feature maps from later layers of the network. The steps are
mentioned below:

1. Train a CNN with regression and classic cation objective.

2. Gather activation from later layers to infer classic cation and location with a fully connected
or convolutional layers.

3. During training, use alternative distance to relate predictions with the ground truth.

4. During inference, use non-maxima suppression[5] to iterate multiple boxes around the same
object

CONCLUSION. In comparison to the current state-of-the-art technology, an accurate and
effective object detecting system has been designed. Recent advances in the fields of deep learning
and computer vision are used in this research. Using labelling, a custom dataset was produced, and
the evaluation was reliable. This can be utilized in real-time applications that need object detection
for their pipeline's pre-processing.

Training the system on a video sequence for use in tracking applications would be a crucial
area of focus. Smooth detection would be made possible and would be preferable to per-frame
detection with the addition of a temporally consistent network.
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ABSTRACT. Data mining, the process of extracting useful information from large data sets,
has become an essential tool in healthcare. With the vast amounts of data generated in today's
healthcare systems, data mining techniques can help healthcare professionals extract valuable
insights that can improve patient outcomes, reduce costs, and enhance the quality of care. Data
mining is used to analyze electronic health records, medical images, clinical trials, genomic data,
and other sources of medical data to identify patterns and trends.

KEY WORDS: Data mining, genomic data, healthcare, electronic health records, clinic trials.

INTRODUCTION. In these days, Healthcare providers are producing enormous volumes
of data due to the proliferation of electronic health records[1], medical devices, and wearables,
which can be evaluated using data mining techniques to yield insightful information. Advanced
algorithms and machine learning techniques are used in data mining in the healthcare industry to
examine massive datasets and spot patterns and trends that might not be immediately obvious.
These discoveries can be applied to better patient outcomes, lower healthcare expenses, and raise
the standard of care. By giving healthcare professionals the tools they need to draw insightful
conclusions from big datasets that can be used to create individualized treatment plans and
interventions, data mining is altering the way healthcare is delivered.
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Image 1. Data mining techniques for data mining

Application of Data Mining in Healthcare - One of the primary applications of data mining in
healthcare is to analyze electronic health records (EHRs)[2]. EHRs contain a wealth of information
about patients, including their medical history, medications, laboratory results, and clinical notes.
Data mining techniques can be used to analyze these records and identify patterns and trends that
may not be immediately apparent to healthcare professionals.
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For instance, data mining can be used to find patients who are most likely to get chronic
conditions like diabetes and heart disease. Data mining algorithms can identify early warning
indicators that can suggest a patient is at risk of acquiring a chronic ailment[3] by reviewing
patient records. The probability of the disease progressing can therefore be reduced by developing
prevention plans and therapies using this knowledge.

Analyzing clinical trial data is another way that data mining is used in healthcare. Large volumes
of data are produced during clinical trials, and data mining techniques can assist researchers
in finding patterns and trends that aren't always obvious. Researchers can learn more about the
efficacy and safety of novel treatments and therapies through the analysis of clinical trial data,
which could ultimately improve patient outcomes.

Big Data Analytics in Healthcare - Another area in which data mining techniques are being
used in healthcare is big data analytics. Healthcare practitioners are producing enormous volumes
of data because to the growth of electronic health records, medical equipment, and wearables,
which can be utilized to enhance patient outcomes. Advanced algorithms and machine learning
methods are used in big data analytics[4] to swiftly evaluate enormous datasets and spot patterns
and trends that might not be immediately obvious.

One of the primary applications of big data analytics in healthcare is its ability to identify outliers
in patient data. By analyzing large datasets, big data analytics algorithms can detect patterns and
trends that may not be immediately apparent to healthcare providers. This information can be used
to develop personalized treatment plans and interventions that are tailored to the individual needs
of each patient.

Another application of big data analytics in healthcare is to analyze data from medical devices
and wearables. With the rise of wearable technology, patients are generating vast amounts of data
about their health status, including heart rate, blood pressure, and sleep patterns. By analyzing this
data, healthcare providers can gain insights into patient health and wellness, which can be used to
develop personalized treatment plans and interventions.

Analyzing data from wearables and medical devices is another way big data analytics is used in
healthcare. Patients are producing enormous amounts of data on their health status, including heart
rate, blood pressure, and sleep patterns, thanks to the growth of wearable technologies. Healthcare
professionals can create individualized treatment plans and interventions by evaluating this data to
learn more about the health and welfare[5] of their patients.

CONCLUSION. Healthcare is being transformed by data mining and big data analytics,
which are giving healthcare providers the resources they need to glean insightful information
from massive datasets. Healthcare providers can gain insights into patient health and wellness
by analyzing patient data, clinical trial data, and data from medical devices and wearables. These
insights can be used to develop individualized treatment plans and interventions that can improve
patient outcomes, lower healthcare costs, and raise the standard of care.
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BOBOTOF MUCJIA KYMTOII MABJAHUHU I'PABUTALIMOH BOWUTHIII
YCVYIMIA BOIOBYAHJIMTUHHU YPIAHUII

N.IO. Paxmanos!, C.A. A6aypaxmonos?, U.M. AimaToB!
Teonorust pannapu yauBepcuteTd “Munepai pecypenap UHCTUTYTH JIM
*Hcnom Kapumos Homiu TomkeHT JlaBnar Texauka yHuBepcutetn OaManuk puiimanu

Peghepam. PecnyOnukammsna TOF-KOH CaHOAT KOPXOHAJAPUHUHT MILIA0  YHUKAPHII
KYyBBaTJIapUHH OLIMPUII MaKcaIua MUHepai-xoMaie 6a3acuian ¢oiiiagaHuIl Ba KaiTa HIlLIaml
caMapaJOpJIMTUHU OLIMPHUII, WHBECTHLHMAIApHU (aon xanld HTuil OYHMYa TU3UMIIM 4Opa-
TagOupiap amanra OMMPHIMIINHA HHOOATra oaubd KyWHIaru KOH MabAaHIapuaa TaAKUKOTIAp
om0 Gopunnu. byHna acocan rpaBUTalMOH OOMUTHIN YCYTU YpraHWIAM Ba KyHuaaru ycymiap
épaamuia HaTwkanap onuHAu. BuHTam capanarmu €ppmamuga MUcHUHT 46,41%, OonTMHHMHT
53,31% Ba xymymauHT 50,15% axkpanmummra >pumwiad. KoHIEHTparmoH cToijga OOMHTHII
épnamua MucHUHr 12,46%, ontunnunr 9,18% Ba kymyumHuHr 18,83% OolinTmara akpanau.
Knelson MD3 mapka3nan kouupaauran 6onutruyaa oovutumaadn MucHUHT 10,9%, ONTHHHUHT
10,23% Ba kymymHUHT 15,42% axkxpanumm ky3atunan. OIMHIaH HaTHKajaap aCOCUIA TEXHOJIOTHK
Taxxpubanap napaMeTpiIapyHU SHAA COANANAIITUPUII HIIJIAPY aMara OUTUPUIMOK/IA.

Kanur cy3nap: muc, MabJiaH, O0HUTHII, HAMYHA, BUHTJIU capajariy, KOHIIEHTPALUOH CTOJL.

Kupuw. Cyurru iimnnapna PecnyOnukammsna TOF-KOH CaHOAT KOPXOHAIAPHHUHT HIILIA0
YUKapHIll KyBBaTJapUHU OLIMPHII MakKcaguaa MuHepaj-xoMamé€ OazacupaH (oipanaHuIl Ba
KaliTa UIUIAIl caMapalopIUTruHU OIIMPUILL, MHBECTHLIMSIIAPHU (aod ka0 STUIl OVitnua TU3UMIIN
yopa-Taadupiap amanra omupuiMokaa. Xycycan «2022 - 2026 iunnapra Mysokauianrad SIHru
VY30eKMCTOHHUHT TapakKKUET CTPATETMSICU»HHUHT 22-MakKcaJuia XaM MHUC CAaHOATH KJIACTEPUHH
TAIIKHJI STUIL OPKAJIM MUC MIIUTA0 YMKAPUII XaKMHUHHU 2 OapaBap KyHmalTUpUII Ha3apaa TyTHITaH
[1]. Byngan Tamkapu kaxoH 0030pHIa MUCra OYIraH TanadHu OpTHO OOpHUIIH JeKapOOHU3AIHS
(ymmepomymn  €kpuiFmiiap  CHUIIMAAH XOCHJI OYJaJWraH WMCCHUKXOHA Ta3 UYWKUHAWIAPUHU
KaMalTUpHUIITa KapaTWiraH Yopa-Taadupiap Maxmyn) omian oormukaup. Kenrycu VH innnukaa
AIIEKTP SHEPTUSICU UILIA0 YMKAPHUII, SJIEKTP TPAHCIOPT BOCUTaIapuaaH (oi1aJaHuII Ba SIEKTP
SHEPTUSCUHU CaKJIAII COXaNIapuaa MUC UCTEbMOJIM TaXMUHAH 4,6 MUJUTMOH TOHHATA €TUIIIH Ba 1Ty
JaBpAa MUC UCTEbMOIH 7,0 MUJJTMOH TOHHAra OLIUIIY TaXMUH KUJIMHMOK/A [2-4].

IOxopuna a6 yTunran ymoOy BaszudanmapHu Oaxapuiiga sSHUN MHUC HUILIA0 YUKApUII
CaHOATWHU PUBOXJIAHTHPHUII HYKTaW Ha3apuaaH HMCTUKOONM HyHanunuiapugan Oupu Oy
yMyMuil muc 3axupacu 525,6 MUHr TOHHA OynraH boOoTor MuciM KymMTOUUIapUHH (KyMHUHT
YKUTIMCTIAHUTITUIAH XOCHJI OVJITaH TOF )KUHCH) TAAKUK KAaumaup [S].

HamyHnanu rpaBUTaninoH ycynaa O0UUTHUII

I'paBuTanmon GoinTuil - 6y pusuk xkapaé 6y, OyHaa 6up Munepas 6omika Oup MUHepaiJaH
OFUPJIMK Ky4H Ba Oomka (Oup €ku Oup HeuTa) Kywiap TabCHpHAa HUCOUN XapakaTtura OOFIIMK
xonjga axpanaad. [paBUTanioH OOHUTHIN amalra OMIMPHIAJAWTaH MyXUT cudaruaa cyB, XaBo,
OFHUp CyCHEH3MsUIap Ba CYIOKIMKIApIaH (oimananuiany.

I'paBuTanion OOMUTHUIN aciuaa TOF-KOH caHOaTH OYiraH Xxap Oup Mamiakaria KyJUTaHHIIaIu.
I'paButanmon 6oiuTHI HadakaT TYpJid XWJI MUHEpaJUIapHU KalTa Miuiaiiau O0ajakd MabJaH Ba
OOMUTHUII MaXCyNOTIapu TApKUOUIaH KUMMATIM KOMIIOHEHTIApHU axpaTud oepaau [6].

Hamyna sunmcumon capanacuuoa 6otiumuu

BuUHTCHUMOH capanaruwiapiad XO3UprH KyHJa HOAMP Ba HOEO MeTaiap pyJajlapuHu Ba
couma KOHJIapHM OOMMTHIIJA KEeHr QoiijanaHn®d KeaMmMokaa. Y BepTHKaJl YKAa >KoialraH
XapakaTJaHMaWIurad CrHpal IIAKIWAAard CWUIMK o3anard caé3 OynraH Oocumcu3 HUIIA0
OKUMU/1a MaTepUaTHH aXPATHUII IPUHIIUIITA aCOCTaHTaH.

HoBHHUHT onTHMAal CIIMPAJICHMOH Ypamiiap COHM OJIaT/a YYTaHW TAIUKWI Kuiaau. bupox Oy
OupiamMuu MaxCyJaOTAAard 3appadyalapHUHT HUpUKIUTHra OOfnuK. MupHK MaxcynoTiap ydyH
MKKHUTa ypaM XaM eTapiiv, Maiija 3appadanapra (karramuru 0,15 MM 1aH Ku4auk OynraH) sca Typra
YypaMm kepak 6ymamau [7-9].

Jlaboparopuss mapoutuna CBwm-500 BHHTCHMOH capajaruupja HaMyHaHU TIpaBUTAIOH
OoinTHmn Oyinua Taxpubamap YTkazwiaw. YHra kypa xap Oupm 1 kg nman Oynaran HamyHa
Vyprauungu. MIIJI-14K maGoparopust mapiau TETHPMOHHUAA SHUYWIIA Ba Xap Oup cuH( y4yH
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Oenrunanran snaknaa maHad. OJMHTaH HaTIKalap acoCUIa MaxCyIOTIapHU aKpaiud YMKHIIH
xucobmany. Hatmxkanap 1-xanBania KypcaTHiIraH.

BunTcuMoH capanarnyia yTKa3wiral Taxpruda HaTHxKaIapu

Kanpan 1
No Adxpanuimu Muxnopu Asxpanum, %
y Taxpuda Maxcynor
P g % | Cu% | Au g/t | Ag gt Cu Au Ag
1 Boitutva 205 | 205 | 1,93 0,30 7,45 19,02 23,65 | 22,17
2 Taxputa-1 Ynkntiap 795 | 795 | 2,12 0,25 6,75 80,98 76,34 | 77.83
-2;+0 mm
3 Hamyna 1000 | 100,0 | 2,08 0,26 6,89 100,00 | 100,00 | 100,00
7 Boitutma 495 | 495 | 195 0,28 6,98 46,41 5331 | 50,15
Taxpuba-2
8 -1:40,074 mm Yukuriap 505 50,5 2,21 0,24 6,80 53,60 46,70 49,85
9 Hamyna 1000 | 100,0 | 2,08 0,26 6,89 100,0 100,0 | 100,0

I-pacm Buntiu cenaparopnaa 6ovutuin xxapaéHu

Hamynanu 6otiumuw cmonuoa 6otiumu

Jlaboparopust mapoutuaa CKJII-0,2 GoluTHII CTONHMIA HAMYHAHU TPABUTAIMOH OONWTHII
Oyiimya TaxpuOamap OenrMiaaHraH HOPMATUB XyXoKariaap acocwaa YTkaswiau. OIuHraH
HaTKallap acocuaa MaxCyIOTIapHH aXpannd YuUKuIM XucoOmaHau. Harmkamap 2-xaaBania
KypcaTuraH.

2-pacM KOHIIEHTPAIIMOH CTOJIAa OOMHUTHIN sKapatHH
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Boitutuin cronuaa yTkazwirad Taxxpuoda HaTKagapu

Kansaa 2
No Asxpanuiu Mukznopu Asxpanuiy, %
y Taxxpuba Maxcymor
P g % Cu% | Au, gt | Ag git Cu Au Ag
1 BoitnTva 48 48| 3,75 057 | 1008 865 | 1052] 19
2 OpatHK Max. 540 | 54,0 190 026 | %] 4936 | s400| 4173
3| Tl digiap 220 220 198 o25| S07[ 2004| 2135] 1287
4 ' Kyiixa 192 | 192 2,28 0,20 640 [ 2105 | 1432| 1021
5 Hamyna 1000 | 1000 | 208| 026] 68 | 10000 | 10000 | 100,00
6 Boitntyma 58 58| a47| o041 3507| 1246] 918] 1883
7 Opatik Max. 460 | 46,0 186 |  026| 591] 41,13 4600 3725
8 TanpuGa-2 Iy ap 87 8,7 1,67 0,25 6,12 6,99 8,37 9,65
-1;+0 mm
9 Kyiika 395 | 395 | 208| 024| 563 3941 3646 3427
10 Hamyna 1000 | 1000 |  208| 026] 0| 100,00 ] 100,00 | 100,00

Hamynanu Knelson MD3 mapkasoan Kouupaouean dotiumeudoa 60tuumu.
Mapka3zaan Kounpma rpaBUTAIIMOH afapariapy nuua JaBpuii okinanysau Knelson 6olintriun

unuiad YMKapuInga SHr Kyn (oinanaHnmiaéTran KypuiMa XucoonaHau.

TabMuHTAIIHT  QIIOMIU3AUOHINTH  QKPAIUII MYXUTHHU CaMapafopiardHu  OIIUpPAIH.
[ynunrnek xapaéHuu Oup Tekucaa OOpUILIMHYU Ba a0pa3uB SMUIUIIHY OJAMHU OJIaAH. Y3IUKCU3
IOKJIaHYBYM OOMUTIMYIapAa TabMMHOTHU KaTrTa KUCMHMHU KyHKacu3JaHTHpaad Ba OOIIKa
MapKasJaH Kouupagaurad O0HUTruYIapAad y3ura xoc Gpapku THKMH MyaMMOCHUTa y4 KeJIManlau

[10].

Jlaboparopusi mapoutuaa Knelson MD3 GoluTruunga HaMyHaHU TPaBUTAIIMOH OOMUTHII
Oyiinya TaxpuOanap OelruiIaHraH HOPMATUB XyXoKariaap acocwaa YTkaswimud. OIuHraH
HaTWKajap acocuaa MaxcyJaomIapHU axpaand uukuiuu xucoOmanau. Harmxanap 3-xanBanna

KYpCaTHIITaH.
Knelson MD3 Goiiutriuunga yTka3uirad Taxpuda HaTuxKanapu
Kansaa 3
o Adxpanuimun Muxnopu Asxxpanuiy, %
y Taxpubda Maxcymor
P g % Cu% | Au, gt | Ag git Cu Au Ag

1 Bboiturma 76 7,6 2,53 0,36 9,39 9,24 10,52 10.09
2 Taxpuba-1 | Opamik max. 221 22,1 1,59 0,25 626 | 1689 | 2125 | 4y
3 -2;+0 mm YUuxutnap 703 70,3 2,19 0,25 6,83 73,87 68,22 69.20
4 Hamyna 1000 100,0 2,08 0,26 6,89 100,00 100,00 100.00
5 Bboiiurma 70 7,0 3,24 0,38 14,76 10,90 10,23 15.42
6 Taxpuba-2 Opaiik Max. 245 24,5 1,67 0,26 6,73 19,67 24,50 2442
7 -LH0mm | Yygprap 685 68,5 2,11 0,25 6,12 | 6942 | 6527 | (415
8 Hamyna 1000 | 100,0 2,08 0,26 6,89 | 100,00 | 100,00 | 40 00
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Omnunran HaTuXxajlap acoCujia TCXHOJOI'HUK Ta>1<p1/16anap napamMeTpjaapuH  dHala
CoAMAIAITUPHUILI UTIUIAPU aMaJira OIIUPUIIMOK/IA.
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