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MYHOAPWNXA

HOOPTAHUK MOOLOAJIAP BA YJ1AP
ACOCUOATUN MATEPUAJIJTIAP
TEXHOJIOT'NACH

02.00.13

AxtamoBa Ma¢gTyHa 3aHHUTAUH KU3HU
E TEXHOJIOT'USA TTOJIYHEHHUSA TEPMO®OCPATHBIX MATEPUAJIOB
HA OCHOBE ®OC®OPUTOB C IOGABJIEHMEM LIEJIOYHBIX COJIEU

XNCOBJIALLU MALLUVHATIAPW,

05.01.04 MAXMYAJIAPU BA KOMIbIOTEP
TAPMOKJTIAPUHUHT MATEMATUK BA

OACTYPUUN TADMUHOTHU

Alimqulov Nurmuhammad Muqumjon o‘g'li,
I 5 Xudayberdiyev Mirzaakbar Xakkulmirzayevich

RAQAMLI DASTURIY MAHSULOT YORDAMIDA ONKOEPIDEMIOLOGIK
VAZIYATNI NAZORAT QILISH USULI

05.01.05 AXBEOPOT/TAPHU XUMOSINALL
— YCYNJIAPU BA TUSUMJIAPW.
AXBOPOT XAB®CU3TUTU

Kadirov Mir-Xusan Mirpulatovich
27 AXBOROT KOMMUNIKATSIYA TIZIMLARIGA BO‘'LADIGAN
KIBERHUJUMLARNING TAHLILI VA TASNIFI

05.02.06 KOHCTPYKLMUOH MATEPUATJIAPTA
" ULLIOB BEPULL
TEXHOJTIOrUSISTAPU BA YCKYHAJAPU

Normurodov Nurbek Fayzullo ugli, Berdinazarov Kadirbek Nuridin ugli,
Khakberdiev Elshod Olmosovich, Dusiyorov Nizomiddin Zokir ugli,

37 Ashurov Nigmat Rustamovich

MORPHOLOGICAL AND THERMAL PROPERTIES OF BIODEGRADABLE
GRAFT COPOLYMER LLDPE-G-MA/GEL COMPOSITES
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S/D MYHOAPUXA

ANEKTPOTEXHUKA. JIEKTP SHEPIU4
CTAHUUANAPU, TUSUMITIAPW.
ANEKTPOTEXHUK MAXXMYAIJIAP BA
KYPUJTIMATIAP

05.05.02

MaxmynoB Toxup ®apxasoBuy
BJIMAHUE PET'Y/IATOPA CHHTETUYECKOW UHEPLIMM HA U3MEHEHUA 45
YACTOTDI 2JIEKTPOSHEPTETUYECKHUX CUCTEM B IIEPEXO/ZIHBIX
PEXXNUMAX

KAUTA TUKNNTAHAOUTAH SHEPI U4
TYPNNAPU ACOCUOAIUN DHEPITUA
KYPUJTIMAJTIAPU

05.05.06

Raxmatov Anvar Raxmat o‘g‘li, Toshmamatov Bobir Mansurovich
MOBIL UYDA QUYOSH VA BIOGAZ ENERGETIK QURILMALARNING 53
INTEGRATSIYALASHGAN ENERGIYA TAMINOTI TIZIMI

TUKYBYUNJTUK BYIOMJ1APU 05.06.04
TEXHOJIOTUSICU BA KOCTIOM OU3AUHU

PacynoBa Mactypa Ka6us1oBHa, YMapoBa Macyzga l0a1ameBHa,
Mup3uéaosa Komuia baxoaup Kusu Ez
XAPAKAT KOBUJIMATHU YEKJIAHTAH AEJIJIAP Y4YH MOCJIAIIYBYAH

KUUUM JIOUUXAJIAII MACAJIAJIAPU

FUNOUPAKJIU BA T'YCEHULLAMU
MALLUMHAJAP BA Y/IAPHU ULWINATUILL —02:08.06

ATtaxxanoB Maxmya Kenxxka6aeBu4, KyriumypaToB Kyapart Py3u6aeBuy
BEAPKAPOP BEJIOTPAHCIIOPT XU3MATHUHU TAHJIALLIHU EH
MOJEJIJTALITUPUILI
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OABJTAT UJIMUN AACTYPJIAPU
OOUPACUOA BAXXAPUNAETIAH
NTOUUNXATIAP

[TI0JIMMEP-BEAPKAPOPJIALLUTUPUJ/ITAH CEJIEH HAHO3APPAJIAPU
BD ACOCHJA YCUMTATA KAPILLIH [TIPENAPATJIAPHUHI OJIMHUIIIH,
KUME-®APMALEBTUK, TUBBUU-EUOJIOT'MK XOCCAJIAPU

MAXAJITUA CEJIEKIIMAICUTA MAHCYB HOKHHUHT “3YXPA” HABUHU
84 THUKJIAII BA YHUHT KYYATYUJIUTHU ACOCUZIA KYPTASMAJIM OHAJIMK
BOTJIAPMHU APATHIL

EPEHFOK XOCHUJIMHUA UMFULITUPHII MAIIMHACUHUHT KYTI
Q7 | OYHKLUMAIM (KOBJIALL, I0SCHHY JAOHUAH AXKPATHIL,
CAPAJIAIII BA IOKJIAII) KOHCTPYKLMSICH

YIJIEBOAOPOATA UCTUKBOJIJIN MAWJIOHJIAPJJAH KEPH HAMYHACHUHU
E”] OJIMIIAA ®OULATAHUJIAJUTAH KEPH OJ1YBYU CHAPAZJIAP
KOHCTPYKLUHUACUHU APATHUII BA TEXHOJIOTUACUHU UILIJIAB YMKHII

52 MAXAJIJII/IIZI MUWHEPAJI XOMAIIIE PECYPCJIAPYM ACOCU/JIA OPTAHHK-
MUHEPAJI YTUTJ/IAP OJIMII TEXHOJIOTUACHUHU APATHIL

54 MAXAJIJIAK BA3AJIBT UIIJIAPUJIAH TYKUMAYUJIMK
MATEPHUAJIJTAPUHHN UIIJIAB YUKAPUII TEXHOJIOTUACUHU APATHUIL

ITAXTA BA MUTUPUJITAH UITAK UIIJIAPU/IAH TPUKOTAX

BE MAXCY/IOT/IAPUHH UILJIAB YUKAPUILI TEXHOJIOTUACHHU SAPATULL
(“IOPJIOK” TIAXTA HABU CEJIEKIIUSCH TOJACUJAH “YYCT” MUJIJINU

BPEH/IMHU APATHIII)
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TEXHOJ1OM'M{ NOJTYMEHUSA
TEPMO®OCDHATHDBIX MATEPUATTIOB HA
OCHOBE ®OCDOPUTOB C NOBABJIEHUEM
LLLEJTOMHbIX COJIEU

AxtamoBa MadpTyHa 3aMHUTAUH KU3M,
AOKTOP dounriocopumm no TexHun4eckum Haykam (PhD),
cTapLmi npenogasatenb kadeapsb! "Xumndeckas TexHosnorns"
ORCID: 0009-0008-5953-6359, e-mail: akhtamova.17@gmail.com

HaBowuicknin rocyaapCTBEHHbIN FOPHO-TEXHOMOMMYECKUIA YHUBEPCUTET

AHHomauyusi. Cymb OaHHOU pabombi 3aKIrio-
Yaemcsi 8 U3y4eHUU MUKPOCMPYKMYypbl U MexaHu-
Yyeckux ceolicme cMewaHHbIX cosnel WenoYHbIX
Memarnos, makux Kak Hampud u kanud, u ¢hoc-
popumos LleHmparnbHo20 Kbi3bifiKyMa pa3nu4yHo-
20 cocmasa. Omo Cbipbe C HU3KUM CoOepxaHuem
gocgpopa u 6ozcambsim codepxaHuem kapboHama
u xnopa He nodxodum 055 KucriomHolu obpabom-
Ku. Ymobbi nony4umes U3 CbIpbSi Ka4eCmeeHHbIe
gocpopHbie ydobpeHus, e2o0 Heobxodumo rpeod-
sapumersnibHO o06ocamumb. Ha KbI3bInKyMCKOM
pocchamHom 3a800e rpPoeoOUMCs MHO20CMYyrNeH-
yamoe obozaujeHue: dpobrieHue, cyxoe obozauwie-
HUe, omMbi8Ka om Xsiopa, criekaHue 0715 yoaneHus
CO,. OOHuUM u3 nepcriekmueHbIX HanpasieHul
nepepabomku ¢hocghamHo20 Chbipbsi makoe2o muria
s8remcs mepmuyeckas obpabomka, 0CHo8aHHasi
Ha paspyweHuu HeyceosieMol pacmeHUsIMU Kpu-
cmasnu4deckol CmpyKkmypbl MUHepana npu mep-
Mu4deckol akmueayuu. Wccrnedosamernbckasi pa-
boma HarnpasreHa Ha rnosy4yeHue mepmogocgham-
Ho20 yO0obpeHusi, Komopoe Hepacmgopumo 8 8o0e
Mpu pas/uyHbIX memrepamypax U 80 8pPEMEHU, 8
onmumaribHbIX POoOPUUSX C XJI0pUOOM Hampus,
cynbchamom, kapboHamom Kasusi, X/0pudom,
cynbthamHbIMU COSMU, CUSTb8UHUMOM U OKCUOOM
KpeMHusi/yarnem, komopbie 6onee akmugHbl. [Noka-
3aHa 3aKOHOMEePHOCMb B8J/IUSHUS memrepamypbl U
8eC08bIX COOMHOWEHUU MUHepasiu308aHHOU Mac-
Chbl U3 (ppakyuli pocghopumosoli pyosbi LleHmparib-
HbiXx KbI3bInKymMo8 OKCcud KpeMHUs/y20rsib i Hampue-
gasi cosib Ha ycgosieMbil ¢hocchop 8 mepmooc-
amHom ydobpeHuu, a makxe mo, 4mo ycgosie-
Mocmb ¢hocghopumosoli pyObl 2-20 rnnacma ebiwe,
yem y Opyeozo cbipbs. O60CHOBaHO ygeriudeHue
codepxxaHusi yceosieMoao ¢hocghopa 8 cuHmesupy-
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BBeaeHue

[Tonyyenue TepMmopochaTHbIX NTPOAYKTOB,
coJiep>KalliiX peHAaHUT, C COOTHOLIEHUEM B3a-
HMOJeMCTBUSI TAaKUX peareHToB, Kak ¢pocdar,
COJIU 1eJIOYHBIX METa//IOB U TepMHUYecKasi
dochopHass KHUCJIOTA, KOTOpble B OCHOBHOM
SIBJISIIOTCSI XMUMUYECKH YUCTBIMU, BKJIHOYAIOT
npoiiecc BbIJepKKHU. [103TOMy HeoO6XOAUMBbI
HOBble HAay4YHO 0O6OCHOBAaHHbIE, TEXHUYECKHUE
pelieHus: AJis1 noJsiydeHus: TepMmodochaTHbIX
yA00peHUH C peHaHUTHBIM GOCPOPOM U KOM-
MJIEKCHBIX POCHOPHO-KAJTUNHBIX YI0OpEHUH C
y4eTOM paliMOHAJIbHOTO UCII0JIb30BaHHUS UMe-
IOLIMXCSI ChIPbEBBIX PECYPCOB.

[IpousBojcTBO nepBuyHOro ¢pocdopa Mu-
pPOBOTO KJlacca U KOMIJIEKCHBIX a30THO-dOC-
$OpHO-KaJUHUHBIX YI0OpEHUH C y4eTOM orpa-
HUYEHHOTO 3arnaca KayecTBeHHbIX ¢pochaToB
OCHOBAHO Ha KUCJIOTHOW 06paboTKe ChIPbs, HO
NPOBOJSTCS HAay4YHbIe UCCJeOBAaHUS MO Tep-
MHUY€eCcKOU nepepaboTKe HU3KOCOPTHbIX BbICO-
KOKap6oHaTHbIX pOocHOpPUTOB 6€3 KHUCJIOT, TAK
KaK OHHU COCTaBJIAIOT 65 % OT 06111ero o6'beMa
dochaThbix pyn mupa (Rai, 2015), (Huang, Li,
Pan, Li, & Guo, 2014). B cBs13u ¢ 3TUM Heobxo0-
JIMMO 000CHOBAaThb HAy4HO-TEXHUYECKHe pe-
HIeHHUs Mpolecca TEPMUYECKOTO PasJioKeHUs
HU3KOCOPTHBIX U OTPAbOTaHHBIX POCHOPUTOB
COJISIMU 111€JIOYHBIX METAJIJIOB, IPU 3TOM HYX-
HO YJeJIUThb 0c000e BHUMaHHWe pa3paboTke
3(pPEKTUBHON TEXHOJIOTUU TOJIY4YEHUST Tep-
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ModochaTHbIX C NepBUYHbBIM (GochopoM U
KOMILJIEKCHBIX (ochHOpHO-KaJIUEBBIX y1006pe-
HUH NPU TepMHUUYECKON 06paboTke pochopu-
TOB HATPUEBbIMU U KaJIMAHBIMU COJISIMHU.

Martepuasibl U METO/bI

[Ipy BbIMOJIHEHMH PabOTHI HCIOJIb30Ba-
aucb HK-cnekTpockonus, TepMorpaBUMeT-
pus, peHTreHorpadus, CKaHUPYHOIas 3JeK-
TPOHHAsl MHUKPOCKONUS W JpyTrue CJA0XKHbIe
$U3MKO-XMMUYECKHE METO/ bl UCCJIE[JOBAHUS.

Pe3ysibTaThbl HCC/Ie0BaHUSA

IkcnepumenmasvHas yacme, [lns nabopa-
TOPHBIX MCCJIeJIOBAaHUM ObIIM BbIOpaHbI $oc-
¢doputhl LlenTpanbHoro Kbisbuikyma (LIK):
pyAaa c 1-ro nsiacra, 2-ro nJjacra, MUHepaJu-
30BaHHas Macca M IJIaM.

B uccnenoBaHuu 6b1JI0 U3YYEHO U3MEHeE-
Hue KosinyectBa PO, B o6pasuax tepmMmodoc-
daTHBIX yJ0O6peHUH, MOJIYyYEeHHbIX NMPHU 006-
»kure B TeueHHe 1 yaca, npu 800°C u 1250 °C
06pasuoB ¢pochopuToB 1-r0 U 2-TO MJIACTOB,
MHUHepPaJM30BaHHOW MacChl U UIMXThbI, COCTO-
Aller U3 coJied 1eJI0YHbIX MeTalJIOB — XJIO-
puza, cysbdaTta U KapboHaTa HATPHUS.

WcxonHble BecoBble COOTHOUIEHUSI pearu-
PYIOIIUX KOMIIOHEHTOB B3SIThI 10 OTHOLIEHUIO
K IPUBE/IEHHBbIM 3Ha4YeHUsAM cojieprkanus PO,
B ¢pochoputax B 100% crexroMeTpHUiecKOM
COOTHOLIeHUM (Tabu. 1). TaMm ke npuBejieHbI
pe3y/bTaThl UCCIe/J0BaHUS.

eMbIX ep8UYHbIX hOCEOPHbLIX mepmogocgham-
HbIX yOObBpeHUsIX C ygenudeHUeM memrepamypbi
U 8peMeHU Mpu PasHbIX 8€CO8bIX COOMHOWEHUSIX
gocchbopumosoli pydbl 2-20 nnacma: OKcud Kpem-
Husi/yeonb : Hampuegasi Coslb.

Knroyesbie cnioea: chocchopumel, mepmoxu-
mMuyeckasi obpabomka, yceosemocmb P,O,, PK-
y0obpeHus, OepugsamoepamMma, peHmaeHoga308bIl
aHarnus, aHepa2o0ucrepcuUoHHbIt criekmp, UK-crnek-
mpoghomomempus.

WLLKOPNW TY3NAP KYLUUNTAH
DOCPOPUTIIAP ACOCULOATH
TEPMO®OCDATIIN MAXCYITOTNAP OJTALL
TEXHOJOIrmdAcu

AxTtamoBa MadTyHa 3aMHUTAUH KU3M,
TexHuka daHnapu dynmnya dancadga goKTopu
(PhD),

“Kuméun TexHonorms” kadgegpacu katra
YKUTYBYNCH

HaBowui gasnat KOHYMNUK Ba TEXHOMOrnanap
YHUBEPCUTETU

AHHOMauyus. Ywby uwHuHe Moxusmu Hampud
ea Kanul kabu uwkopul Memarsnnap my3napuHu
Mapkasut Kusurnkym ghochopumnapuHuHa
mypnu mapkubnu HamyHasapuza apasaumupub,
MUKpOCmpyKmypacu 8a MexaHUK  xoccanapu
y32apuwuHu ypeaHuwodaH ubopam. MabriyMku,
6y mypdasu xomawéda ¢pocghop MUKOOPU Kam,
kapboHamiiap 8a X/io0p MUKOOPU tOKopuU byrneaHnuau
Y4YyH YyHea Kucsomanu uuwisioe bepub 6ynmaudu.

Ta6auna 1

KosinuectBo ycBosiemoro P,0. mo 2 % JIMMOHHO¥M KMCJIOTE B MCXOAHBIX 06pa3uax
TepMmodocPaTHbIX POCPOPHBIX yA00peHMI, MOTyYEHHBIX IPU 006KkuUre ¢pocGopuToBBIX
dpakuuii u cosiei HaTpus B TeyeHUe 1 yaca npu pa3/IMYHBIX TEMIIEpAaTypax

Homep ®Ppakuusa Temnepatypa, °C
npo6bl | chocchoputa | 300 | 400 | 800 | 900 [ 1000 | 1100 | 1150 | 1200 [ 1250
®ocdopur : SiO, : NaCO, =100 : 6,61 : 19,91
1 1-# nnact 6,5 7,0 7,5 8,8 10,4 11,0 11,0 11,3 11,3
2 2-i nnact 6,8 7,3 7,8 8,9 10,9 11,0 11,1 11,6 11,5
3 MuH. macca 6,4 7,1 72 7,8 9,9 10,2 10,5 10,7 10,7
4 Mbinb 6,2 7,0 7,1 7,5 10,1 10,1 10,4 10,5 10,45
®ocdopur : SiO, : NaCl =100 : 8,61 : 21,21
1 1-i nnact 7,2 74 7,41 7,4 7,45 8,5 9,0 12,1 12,1
2 2- nnact 7,8 8,2 9,15 10,0 11,09 11,7 12,5 14,2 14,1
3 MwuH. macca 6,5 7,0 7,7 7,9 8,83 9,8 10,9 12,05 12,0
4 Mbinb 6,2 6,3 6,9 7,1 7,19 11,05 11,4 12,8 12,7
®occpopwmr : Si0, : Na,SO, : C =100 : 4,10 : 26,67 : 4,53
1 1-# nnact 6,7 6,9 7,2 8,1 8,9 10,2 13,0 13,8 13,7
2 2-ih nnact 74 7,5 8,1 8,2 9,0 10,3 13,0 14,1 14,1
3 MuH. macca 6,8 6,9 7,0 8,3 8,7 10,2 12,8 13,9 13,9
4 Mbinb 6,3 6,4 6,5 7,1 79 10,1 12,4 13,5 13,6
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XomawédaH roKopu cughamiiu ghocghopiu yrum onuw
y4yH aca yHu, aseario, bolumuw Kepak. Kusunkym
gocpopum 3asoduda Kyn 6ockudnu 6bolumuwi
uwnapu amarsea owupunadu: maudanaw, Kypyk
ycynda 6ouumuuw, xnopdaH tosuw, CO, HU Yukapub
tobopuw y4yH Kyuoupuw. Ywby mypdacu ¢pocgham
XoMaweécuHU Kaluma uwriawHuHe —ucmukbonnu
UyHanuwmnapudaH 6upu yHea mMepMUK UWIIO8
bepuw opkanu mMuHepan mapkubudazu ycumnuknap
y3nawmupa  onmatdueaH  xonamda  6yneaH
Kpucmarnna naHxapaHu mnapyYanawoup. Makonada
mypJiu Xus xapopam ea eakm opasnuruda Hampul ea
KanudHuHe xiopud, cynbcham, kapboHamiiu my3napu
8a CUIBUHUM MUHEepasnuHU KpeMHUU OKCUOU/KYMUp
bunaH onmuman Hucbamnapda apanawmupub
OflUHeaH yrumrnapHUHe u3uK-KUMEsul xoccanapu
maxunu Kenmupusi2aH.

Kanumcy3snap: gpocchopumiap, mepmokumésudi
uwrnos, P,O, y3anawyedaHrnuk, PK-muHepan yrum-
nap, OepusamoepaMma, peHmeeHoghasanu max-
s, aHep2ooucnepcuoH criekmpap, UK-crnekmpo-
gomomempus.

WTak, HAa OCHOBaHUM MPOBEJEHHBIX OIbI-
TOB OBbLJIO OMNpeJesieHO [OCTHXKEHUe Mak-
CUMaJIbHOTO 3HAuYeHUsl MpPHU TeMIepaTypax
Bbille 1150 °C, caMblli ONTHMaJIbHBIH Ba-
puaHT - GpochopUTOBOE Chbipbe 2-I0 IJacTa
(P,04,4,, = 22 %) AJst ROGABIEHHBIX COJIEH 1ile-
JIOYHBIX METAJ/IJIOB, B3ITbIX B COOTHOILIIEHUH:
pocpopur : Si0,: Na,CO,=100:8,61:19,91;
docdopur : Si0, : NaCl = 100 : 4,1 : 21,21;
¢pocdopwur: Si0,: C:Na,SO, =100:4,1:4,53:26,67.

BcaenywoumeM uccinenopanuu (Akhtamova,
2022) 6b11M poBeJieHbl paboThl O TEPMU-
4yecKoi 0bpaboTke 2-ro njacta pochopuTa B
NPUCYTCTBUH COJIEH HATPHUS NP TeMIepaTy-
pe 800-1250°C. Pe3ysnbTaThl UCCAEI0BAHUS
npuBe/ieHbl B TabuIle 2. Kak BUHO U3 Npej-
CTaBJIEHHbIX JIaHHBIX, TOBBIIIEHUE TeMIlepa-
Typbl 062kura ¢ 800 mo 1250 °C croco6cTBy-
€T 3HAYUTEJIbHOMY YBEJIMYEHUIO YCBOSIEMbIX
dopm pocdopa u KaabI .

Ta6auna 2

BiiMsHMe 2-1U1acTHBIX py/A pocdopuTa U coJiei e I09YHOro MeTalJla HaTpUs, B3IThIX B
Pa3HbIX COOTHOLIEHUAX M MIPH PAa3/IMYHBIX TeMIIepaTypax 00:xura B Te4yeHue 1 yaca, Ha Xu-
MHMYeCKHUI ¥ MUTaTe/IbHbIN COCTAaB NepBUYHBIX ¢pocdopHBIX TepModocPaTHBIX yA06peHU

XumMuyeckun coctaB npogykra o6xwura, % Moas.
Howmep Temnepatypa P205yCB PO 02 Hb'::::uiz:_;_a
npooGb! oGxwra, °C POssu | 2% monum. | 2 cfy'?p.’B CaO_,, CaO,, P,0,,., +Ca0 ’
KuUC. o Lu”/o ycB,
®ocdopwur : SiO, : Na,CO, =100 : 8,61 : 19,91
1 800 17,6 9,1 7.1 47,41 30,55 48,15
2 900 18,0 11,2 8,0 48,09 33,06 51,06
3 1000 18,2 11,9 8,9 48,20 34,63 52,83
4 1100 18,4 12,7 9,7 49,63 36,54 54,94
5 1200 18,7 14,0 11,8 50,0 38,27 56,97
6 1250 18,8 14,0 11,9 50,95 40,33 59,13
®occpopur : SiO, : NaCl =100 : 4,1 : 21,21
1 800 14,7 8,3 5,5 47,33 31,87 46,57
2 900 14,9 9,5 59 48,15 32,24 47,14
3 1000 15,3 9,6 7.4 48,18 33,46 48,76
4 1100 15,9 12,7 7,8 49,0 34,27 50,17
5 1200 16,9 14,4 8,6 49,61 35,73 52,63
6 1250 17,0 14,5 8,6 49,84 36,88 53,88
®ocdropur : SiO,: Na,SO, : C =100: 4,1: 26,67 : 4,53
1 800 13,8 9,2 6,3 49,72 30,56 44,36
2 900 14,0 9,5 7,5 49,91 32,45 46,45
3 1000 14,2 10,6 8,9 49,97 33,30 47,5
4 1100 14,5 11,7 10,4 49,98 35,65 50,15
5 1200 15,3 14,2 12,1 50,20 37,0 52,3
6 1250 15,6 14,3 12,1 50,93 38,73 54,33
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W3 mnpezacTaBIeHHBIX [aHHBIX CIEAYET,
YTO IPU NMOBBILIEHUMU TeMmnepaTypsl oT 800
7101250 °C B COOTHOLIEHUH ITIOCTOSTHHOTO Beca
coJiell HaTpHs B COCTaBe IUXThI 10 3HAYEHH-
aM ¢ochopa B TepMmodocdaTax U NUTATEb-
HbIX 3JIEMEHTOB, TaKUX Kak pocdop, Kaiuil u
cepa, a Takxe nocuaeaywiuiet popmol Cal, 06-
masi U ycBosieMasi GOpMbI TOKe BO3pPACTAIOT
(Khurramov, Akhtamova, & Turdiyeva, 2022).

B nesax HaxoXKAeHUS ONMTHMAJIbHBIX yC-
JIOBUH MOJIy4YeHHbIE Pe3yJIbTAThI IPUBE/IEHBI
B popmMe HoMorpaMMbl. OHa MMO3BOJISIET OMpe-
JleJIUTh, KaKOM M3 B3SAThIX 00pas3l0B CMeCU
docdopuTa, cysibdaTa HATpUs KBAPIA U YT
IpyU NoBbIIIeHUM TeMmnepaTypbl oT 800 go
1250 °C B Teyenue 30-120 MUHYT nepeBOJUT
HeycBosieMble GpopMbl P,O, B popMbl, ycBosiE-
Mbl€e PacCTEeHUSMU, HAXOSAIHECS B TUMOHHOU
kucaoTe ¥ Tpunone-b.

W3 HOMOrpaMMbl Ha pHUCyHKe 1 BHJHO,
YTO JIBE JIMHUU KPAaCHOTO U 3€JIEHOT0 I[BETA,
OTHOCSIMecs K ycBosieMocTu ¢ocdopa 1o
OTHOIIEHHUIO K IUMOHHOU KucaoTe u Tpuiio-
Hy-b, npu 1200 u 1250 °C, 0co6bIX OTJIUYUI
He UMEKT KaK B TEMIEepaTypHOM, TaK U BO
BpeMeHHOM pexxuMe (Akhtamova & Shukurov,
The results of studies of thermophosphates
obtained from phosphorites of the Central
Kyzylkum, 2022).

Puc. 1. HomorpaMmma OTHOCHUTE/IbHOM
ycBosiemocTH P,0_ 10 IMMOHHOM KHCJIOTE U
Tpusiony-b B 3aBUCHUMOCTH OT TeMIlepaTyphbl U
NMPOAOLKUTEJIbHOCTH 06)KUra o6pasna

€O CJIEYIOLIUM COAepKaHUEM:
¢docpopur: Si0, :Na,SO,:C=100:4,1:26,67:4,53
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TECHNOLOGY FOR PRODUCING
THERMOPHOSPHATE PRODUCTS BASED ON
PHOSPHORITES WITH ADDITIVES OF
ALKALINE SALTS

Akhtamova Maftuna Zaynitdin gizi
Doctor of Philosophy in Technical Sciences (PhD),
Senior Teacher of Department of Chemical
Technology

Navoi State University of Mining and Technologies

Abstract. The essence of this work is to study the
microstructure and mechanical properties of mixed
salts of alkali metals, such as sodium and potassium,
phosphorites of the Central Kyzylkum of various
compositions. This raw material, low in phosphorus
and rich in carbonate and chlorine, is not suitable
for acid treatment. To obtain high-quality phosphate
fertilizers from raw materials, it must first be enriched.
At the Kyzylkum Phosphate Plant, multi-stage
enrichment is carried out: crushing, dry enrichment,
chlorine removal, sintering to remove CO,. One of
the promising areas for the processing of phosphate
raw materials of this type is heat treatment, based
on the destruction of the crystalline structure of
the mineral, which is indigestible by plants, during
thermal activation. The work is aimed at obtaining
a thermophosphate fertilizer, which is insoluble in
water at different temperatures and times in optimal
proportions with sodium chloride, sulfate, potassium
carbonate, chloride, sulfate salts, sylvinite and silicon
oxide/coal, which are more active. The regularity of
the influence of temperature and weight ratios of the
mineralized mass from the fractions of phosphorite
ore of the Central Kyzylkum: silicon oxide/coal:
sodium salts on the assimilable phosphorus in
thermophosphate fertilizer is shown, as well as the
fact that the digestibility of phosphorite ore of the II-
layer is higher than that of other raw materials. An
increase in the content of assimilable phosphorus in
synthesized primary phosphorus thermophosphate
fertilizers with an increase in temperature and time
is substantiated at equal weight ratios of phosphorite
ore of the Il layer: silicon oxide/coal: sodium salt.

Keywords: phosphorites,  thermo-chemical
processing,  P,O, assimilability, — PK-fertilizers,
derivatogram, x-ray phase analysis, energy dispersive
spectra, IR- spectrophotometry.

AHanu3 pe3ybTaTOB UCC/IEeA0BAHUA

B mocienyromuyx uccae0BaHUAX LIUXTY,
cocTosuyo U3 o6pasnoB ¢ocpoputa 1-ro u
2-r0 mjacTa MUHEPaJM3UPOBAHHOU MaCChI,
nbLIeBOM ppakuuM, XJI0pUaa, cysibdaTa Ka-
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Jivsl, KapOOHATOB U CUJIbBUHUTA, 00XKUTAJU
B uHTepBaJie TeMnepatyp 800-1250 °C B Te-
yeHue 1 yaca U U3Y4YUIU U3MEHEHUE KOJIU-

JecTBa ycBosieMocTH PO, B 06pasnax Tepmo-
dochaTHbIX y00peHU. Pe3ysnbTaThl Uccie-
JlOBaHUS PUBE/IEHbI B Tabsulie 3.

Tao6smna 3

KosmmuectBo ycBosiemoro P,0_ o 2 % JIMMOHHO# KHUCJIOTE B MCXO/HBIX 06pasuax
TepmodochaTHbIX PocHOPHBIX yA06GPEHUH, NOTyYEeHHbIX IPH 006:KUre pocGopUTOBBIX
dpaxkuuii u cone Kaausa B TedeHHe 1 yaca nNpM pa3/IMYHBIX TeMIlepaTypax

Ho6aBneH- ®pakuus Temnepatypa, °C
Has conb ¢poccpoputa 300 400 800 900 1000 1100 1150 1200 1250
K,CO, 1-n nnact 54 6,0 7,0 7,7 8,0 10,7 11,6 12,4 12,4
2-i nnact 6,0 7,4 8,1 8,6 8,9 11,0 11,3 12,5 12,3
MwuH. macca 5,7 6,8 7,4 7,5 7,7 10,8 11,1 12,3 12,2
Mbinb 5,4 6,65 6,8 71 7,2 9,95 10,9 12,0 12,0
KCI 1-n nnact 6,23 7,0 7,2 8,1 9,0 9,0 9,0 9,5 9,5
2-1n nnact 5,9 6,8 8,0 9,1 10,2 10,1 10,1 10,5 10,4
MwuH. macca 6,1 6,3 7,2 8,0 9,9 9,9 9,9 10,2 10,0
Mbinb 54 6,6 7,0 7,3 8,9 9,1 9,6 9,9 9,8
K,SO, 1-n nnact 4,9 5,0 6,2 6,7 6,9 7,2 8,0 9,9 9,8
2-n nnact 5,2 5,2 6,0 6,5 6,68 7,4 8,2 10,0 10,0
MwuH. macca 5,0 5,1 5,5 5,9 6,59 8,0 8,4 9,7 9,8
Mbinb 5,3 5,4 5,8 6,6 6,8 7,75 8,3 9,6 9,5
CuvnbBUHUT 1-v nnact 7,5 7,6 8,1 8,4 9,0 10,3 12,8 14,7 14,7
2- nnact 7,8 8,0 8,5 9,0 11,1 11,2 12,9 15,6 15,5
MwuH. macca 6,9 7,0 7,7 8,6 9,35 10,9 12,1 14,5 14,4
Mbinb 6,7 6,9 7,4 8,7 9,67 11,0 12,0 14,5 14,5

Hamu 6Obuin mosydyenbl Tepmodocdart-
Hble MaTepUaJsibl HA OCHOBE KaJIUEBBIX U HAT-
pHeBBIX COJIEW, KBapLEeBOr'o MecKa, yrias U
HU3KOCOPTHBIX pochopuToB. B Havase Mbl
npoaHaIM3UPOBaIU PU3UKO-XUMHUYECKUE U
TepMOJUHAMHYECKHe CBOMCTBA HMCXOJHBIX
KOMIIOHEHTOB, Jlajiee ObLJIU MPOBEJEHDI Ja-
6opaTopHble wucciaefoBaHus (Akhtamova,
Thermal Activation of Phosphate Raw
Materials in the Presence of Alkaline Salts,
2021).

KpoMme Toro, 66111 IPOBEZIEH 3JIEKTPOHHO-
CKaHUPYWOILUN aHaIU3 JJis OINpeseseHUs
CTPYKTYpbl U MOPHOJIOTUUECKUX COCTOSTHUN
B3ATbIX 06pa3uoB. llenbio wucciensoBaHus
SIBJISIJIOCh BBISICHEHHE COCTOSIHUSI 4YacTHI] B
npo6ax, 0OTOOpPaHHBIX B MPUCYTCTBUU COJIEN
cyapdaTa Kanus U HaTpus. s fanapHelie-
ro NOoIKpenJieH!s BblllleyKa3aHHbIX IKCIIePU-
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MEHTOB pe3yJIbTaThbl 3J1eEMEHTAapPHOr0 aHaJIU-
3a 06pa3L0B, OJIyYeHHbIX Ha 3J1€eKTPOHHOM
CKaHUPYIOILeM MUKPOCKOIE, IpUBeJleHbl Ha
pUCYHKe 2.

Jlia omnpenesieHMss 06pa3oBaHUs CoJied
peHaHUTa B 0OTOOpaHHBIX 06pa3yax ObL1 Ipo-
BeJleH peHTreHoda3oBbId aHaaus. Ha pucys-
Ke 3 Ha OCHOBe KOJI0OB MHMHepaJIOoB IpHBeJe-
HbI pe3yJ/IbTaThl peHTTeHOI'PaMMbl 06pas10B,
noJiydeHHbIX U3 pochopUTa U COJNU Kaaus
nocjse obxwura. OHM JOKasbIBalOT 006paso-
BaHMeE COJIM peHaHUTa B COCTaBe 00pasloB,
NoJIy4YeHHbIX MPHU 00kure pochopuTta c yya-
cTueM cyabdaTOB U KapOOHATOB HATpHUS.
OcHOBBIBasiICb Ha pe3yJbTaTaX aHa/lu3a, B
cocTaBe ObLJIM Olpe/ie/ieHbl OCTaBlleecs, He-
popearupoBaHHOE CbIpbe€ U KOMIIOHEHTHI
anoMocuarnkatoB (Nurmurodov, Akhtamova,
Karimov, & Umarov, 2020).
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10m EHT =20.00 kv Signal 4= NTS BSD Date 13 Oct 2021 ZFISS|
WD = 85 mm Pheto No. = 16108 Time 2014704

r]
10 pm EHT = 20.00 kV/ Signal A=NTS BSD Date 13 Dct 2021
- WD = 8.5 mm Phota No. = 15128 Time :21:18:03

a §)

Puc. 2. JHeproyucnepcuoOHHbIN CIEKTP U KOJINYECTBEHHbIN COCTAB 3/1eMEHTOB
TepModocdaTHBIX yA00peHU Ha OCHOBe cyJjibdaTa HaTpus U docdopuTa Ha CKAHMPYIOLIEM
3JIEKTPOHHOM MUKPOCKOIIE: a) A0 06:Kura; 6) mocsjae o6kura

L1 1 L LU0 NUUEEON LIS L) \ WL 0y ! ‘ |
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Puc. 3. PeHTreHorpaMmma o6pasioB, NoJIy4eHHbIX U3 pocdopuTa U coIu Kaaus nocjie 06Kura:
a) xJIopu A Kaud; 6) cyabdat Kaausa
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[Ipu pefakTUpPOBaHUU Pe3yJbTATOB C MO-
Mollbl0 NporpamHoro aHasusa Profex XRD
ObLJI0 JJ0Ka3aHO 06pa30BaHKEe OCHOBHOM COJIU

(peHaHuTa), ABJSOILEeCS TJIABHOU MOCTaB-
JIEHHOU 1IeJIbI0 MCCJIe/I0BATENbCKON pPabOoThl
(Tabu. 4)

Ta6auna 4

Pe3ysbTaThl peHTreHo(pa3HOro aHa/IU3a, MO0JIy4YeHHbIe C IOMOIIbLI0
nporpammsl Profex XRD

— 367 oy
— 27.41 cmo)

Bs00 -

Sample Temperature (°C)

400+

200

Ha3ssaHue .
. MwuHepanoruyeckum KonunuecTtBo, .
Ne npub6aBneHHON Koa muHepana o XumMmmnyeckum coctaB
cocTaB %o
conu
PenanuT 96-900-1879 65 CaKPO,
1 Xnopua kanust NapHut 96-901-2795 32 Ca,Sio,
CunbBuH 96-900-3126 3 KCI
PenaHuT 96-900-1345 70 CaKPO,
2 Cynbat kanus AntomMuHaT Kanbuus 96-412-4699 37 3Ca0*ALO,
Cynbpart kanus 96-210-1320 22 K,SO,
4 «

20

25

HeatFlow {1V
55 b o

o =] 10 1 20 25 20 28 40

45 S0 55 B0 (=13 To e 20 =1l Q0 g

Puc. 4. lepuBaTorpaMmMa NpuMroTOBJ€HHOMN IIMXThI U3 Cy/IbdaTa KaJIusa U
docdopuTa 2-ro i1acra

IuA03pdekThl B JMamnaszoHe TeMIepa-
Typ 90-160°C cOOTBETCTBYHOT YyZJaJIeHUIO
aZlcopOUpPOBaHHON BOJbl Ha BHYTpPeHHeH
INOBEPXHOCTU MEXKPHUCTAJbHbIX MHUHEpa-
JIOB, BXOJAIIUX B cocTaB pochopuTa U He-
pacTBOPUMMOM 4YacTU yAoOpeHUH. IHJ03-
dexTbl B uHTepBasie 160-330°C oTBeyawT
Haya/ly yJaJjieHUs1 KOHCTUTYLJMOHHOW BOJbI
U3 cocTaBa o6pa3uoB. JlasbHellllee yBesu-
yeHUe TeMIepaTypbl CONPOBOX/AAETCS BbI-
ropaHueM OpraHHYecKUX BellecTB, 006e3-
BOXMBaHWEM MHUHepasoB-npuMeced. [lu-
POKHH, HO HerJiyboKUM 3HA0TEepMUYECKUU
adpoext npu 330-775°C 06ycsoBIEH HaJO-
keHUeM 3pPeKToB MoJUMOpPPHOTO NMpeBpa-
IleHUs1 KBaplia, HayaJloM JeKapOoHHU3aLUu
KaJIblJUeBbIX MHUHepasoB. CKOPOCTb MOTePHU
Macchbl 3HAYUTEJNbHO BO3pacTaeT B 06Ja-
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CTU pa3JioKeHHUs1 KapOOHATHBIX MHUHEPAJIOB
npu 775-935°C, npu 3TOM CONPOBOXK/AAl0-
masica noTtepsi Maccbl 06pasl0B B pa3Mepe
13,11 % oTBeyaeT B OCHOBHOM HWHTEHCHUB-
HOMy pasJyiokeHHI0 KajbnuTa (Akhtamova,
Nurmurodov, & Rakhimova, Description of
the results of thermogravimetric analyzes
of thermophosphates obtained from
phosphorites of the Central Kyzylkum, 2020).

Ha pucyHke 5 nokasaHbl pe3yJ/bTaThbl
UK-cnektpa TepModocdhaToB, NoJydeHHBIX
Ha ocHoBe GpoCcHOPUTOB.

Ananu3s UK-cnekTpoB coefuHeHUs yKa-
3bIBA€T HA TO, UTO MOBTOPSIOMIUMCS CTPYK-
TYPHbIM 3BEHOM B aHHUOHE COeJUHEHUS SIB-
JIIeTCS TPYINa, B KOTOPOU TeTpasApUYeCcKUn
aToM ¢pocdopa CKOOPAUHUPOBAH YETbIPbMS
aTOMaMH KHCJI0POAaA.
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®U3UKO-XMMHUUYECKHE HCCJIeJ0BaHUs
0GOMXKEHHBIX U BBICYIIEHHBIX MPU KOM-
HAaTHOU TeMmepaType o6pasloB MoKa3a-
Ji1 06pa3oBaHUe CMeCH COJIell peHaHUTA.

aTpui cy nedat+hocdopnt 1200

Absarbance
5

2800 2600 240

a)
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6)

o 20 2000
Wavenumbers [1/cm]

200
Wavenumbers[1/cm]

OHU XapaKTepHU3YITCSd HWHTEHCHUBHBI-
Mu nukamu (Akhtamova, Nurmurodov,

Temirov, Samadova, & Toshnazarov,
2019).
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Puc 5. PesyabTaThl UK-ciekTpodpoTOMETpUIECKOTO aHAIN3A:
a) cysibpaTa HaTpuA U 6) cysibPpaTa KaJausa

BbIBOABI

H3y4enbl nokasatesnu ycBosiemoctd PO,
o6pa3uoB TepModpocPaToB MO COJNSTHON KHUC-
JIOTe, IMMOHHOM KucjoTe, Tpunony-b u Boge.
Jl1s1 Bcex cay4yaeB ObLIM ONpeJesieHbl ONTH-
MasibHble yciaoBud — 60 munyT 1 1200 °C. Ha-
npUMep, B ciy4vae JJo6aBJeHUs COJIH CyJibda-
Ta HaTpus NOBbILIeHWe TeMmnepaTypsl ¢ 800
o 1250 °C crnocobcTByeT yBeJUYEHHIO CTe-
IeHU YCBOSIEMOCTU IO JIMMOHHOW KHUCJIOTE

9,1 no 14,4 %. llpu aTOM copepkaHue P20506mL
noBbicusioch ¢ 13,8 no 15,6 %. [IpoBeaeHbl
GU3UKO-XMMUYECKUEe HCCIe0BaHUsI 00pas-
110B $0ochOpHBIX U CIOXKHBIX TepModocdart-
HbIX yZI00OpeHUH U C MOMOIbI0 PEHTIreHO-
rpapuu U CKaHUPYIOILEN 3JIeKTPOHHONU MUK-
POCKONMHU ObLIO J0Ka3aHO CylleCTBOBaHHUeE
COJIM peHaHUTa B TepModochaTHBIX ya00pe-
HUSIX, IOJIyYEHHBIX HAa OCHOBe HpoCcPOpPUTOB,
coJied 1eJI0YHbIX METAJIJIOB U CUJIbBUHUTA.

REFERENCES

1. Akhtamova, M. (2021). Thermal Activation of Phosphate Raw Materials in the Presence of Alkaline
Salts. International journal on orange technology, 3(9). Retrieved from https://journals.researchparks.

org/index.php/IJOT

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
4 /2023

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT



02.00.13 - HOOPrAHUK MOOOANAP BA YIIAP ACOCUOATU MATEPUATIIAP
/ TEXHOJIoOrmacu

2. Akhtamova, M. (2022). Study of the solubility of fertilizers obtained from low-grade phosphorites by
heat treatment. NX-A Multidisciplinary Peer Reviewed Journal, 8(3), 58-63. doi:10.17605/0SF.10/AU8PG

3. Akhtamova, M. & Rakhimova, G. (2021). Application of Modern Spectrophotometers for
Determining the Amount of Phosphorus (V) Anhydride in Phosphoric Compounds. Middle European
Scientific Bulletin(18), 340-345. Retrieved from https://cejsr.academicjournal.io/index.php/journal/
article/view/895/825

4. Akhtamova, M., & Shukurov, A. (2022). The results of studies of thermophosphates obtained
from phosphorites of the Central Kyzylkum. Universum: technical sciences, 12(105). Retrieved from
https://7universum.com/ru/tech/archive/item/14813

5. Akhtamova, M., Nurmurodov, T. & Rakhimova, G. (2020). Description of the results of
thermogravimetric analyzes of thermophosphates obtained from phosphorites of the Central Kyzylkum.
Universum: technical sciences, 12(81). Retrieved from https://7universum.com/ru/tech/archive/
item/11137

6. Akhtamova, M., Nurmurodov, T. Temirov, U, Samadova, M. & Toshnazarov, V. (2019).
R-spectroscopic analysis of low-grade phosphorite ore of Central Red Sand after acid treatment.
Composite materials(3), 65-67.

7. Eleshev, R. (1984). Phosphorus fertilizers and harvest (phosphate regime of irrigated arable land).
Alma-Ata: Kainar.

8.Huang, R, Li, X, Pan, C,, Li, D., & Guo, E. (2014). Kinetics of the decomposition reaction of phosphorite
concentrate. Chemical Industry & Chemical Engineering Quarterly, 20(2), 215-221.

9. Jalota, S., & Bhaduri, S. (2006). A New Rhenanite (-NaCaP04) and Hydroxyapatite Biphasic
Biomaterial for Skeletal Repair. CuneytTas School of Materials Science and Engineering (pp. 304-316).
Clemson, South Carolina: Clemson University.

10.Kang, S.-]., & Sintering, L. (2005). Densification, Grain Growth, and Microstructure. Oxford: Elsevier
Butterworth-Heinemann Linacre House.

11. Khurramov, N., Akhtamova, M., & Turdiyeva, O. (2022). Synthesis phosphorous-potassium
containing products by thermal method. Journal of Integrated Education and Research(2). Retrieved
from https://ojs.rmasav.com/index.php/ojs/article/view/132

12. Lalglesia, A. (2009). Estimating the thermodynamic properties of phosphate mineral sathighand
low temperature from the sum of constituent units. E studios Geolugicos, 65(2), 109-119. doi:10.3989/
ege0l.39849.060

13.Maruta, M., Arahira, T., Tsuru, K., & Matsuya, S.(2019). Characterizationand thermal decomposition
of synthetic carbonate apatite powders prepared using different alkali metal salts. Dental Materials
Journal, 38(5), 750-755.

14. Minh, D., Martinez, M., Nzihou, A., & Sharrock, P. (2013). Thermal behaviour of apatitic calcium
phosphates synthesized from calcium carbonate and orthophosphoric acid or potassium dihydrogen
orthophosphate. Journal of Thermal Analysis and Calorimetry, 112(3), 1145-1155.d0i:10.1007/s10973-
012-2695-6ff. hal-01632397

15. Nurmurodov, T. Akhtamova, M. Karimov, 0. & Umarov, S. (2020). Full Describing Of
Microstructural Analysis of Low Grade Central Kyzylkum Phosphorites. Solid State technology, 63(5),
10457-10461 . Retrieved from http://solidstatetechnology.us/index.php/JSST/article/view /9252

16. Pozin, M. (1989). Technology of mineral fertilizers. Leningrad: Chemistry.

17.Rabinovich, V., & Khavin, Z. (1991). Brief chemical reference book (3rd ed.). Leningrad: Chemistry.

18. Rai, M. (2015). Hand book of Agriculture. New Deli.

19. Shapkin, M., Ziyana, K., & Dmitrevsky, B. (2019, May 18). Synthesis of thermophosphates from
Syrian phosphorites and alkali metal carbonates. News of the St. Petersburg Institute of Technology, 1-3.

PenenseHnT: CabupoB b.T., [.T.H., HAUa/IbHUK OT/eJia HEPYHBIX U M0JIE3HBIX UCKONIAEMBIX,
HaBoulickoe otgenenve Akagemuu Hayk Pecny6imku Y36ekucraH.

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL PRINT ISSN 2181-9637
14 HAYKA N UHHOBALIMOHHOE PA3BUTUE ONLINE ISSN 2181-4317

SCIENCE AND INNOVATIVE DEVELOPMENT 4 /2023




05.01.04 - XUCOBJALU MALUUHATAPU, MAXKMYATIAPU BA KOMMNbBbIOTEP
TAPMOKNAPUHUHI MATEMATUK BA OACTYPUA TABMUHOTHU

SO

d | https://dx.doi.org/10.36522/2181-9637-2023-4-2

UDC: 004.421(045)(575.1)

RAQAMLI DASTURIY MAHSULOT YORDAMIDA
ONKOEPIDEMIOLOGIK VAZIYATNI NAZORAT
QILISH USULI

Alimqulov Nurmuhammad Muqumjon o‘g‘li',
tayanch doktorant,
ORCID: 0000-0003-1998-6431, e-mail: developeradu@gmail.com;

Xudayberdiyev Mirzaakbar Xakkulmirzayevich?,
“Axborot texnologiyalarining dasturiy ta’minoti” kafedrasi professori,
ORCID: 0000-0002-5093-4034, e-mail: mirzaakbarhh@gmail.com

'Zahiriddin Muhammad Bobur nomidagi Andijon davlat universiteti
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari universiteti

Kirish

Dunyo mamlakatlarida xavfli o‘smalar-
ni ro‘yxatga olish onkologik xizmat va sara-
tonga qarshi kurashishni tashkil etishning
muhim tarkibiy qismlaridan biridir. Sara-
ton registrining ishonchli ma’lumotlarisiz
onkologik xizmatni rejalashtirish va uni
yanada rivojlantirish mumkin emas. Sara-
ton registrining o‘ziga xos xususiyati shun-
daki, shaxsiylashtirilgan ma’lumotlar, ya'ni
xavfli o‘'sma (XO) bilan kasallangan har bir
bemor haqgida batafsil ma’lumotlar mavjud-
ligidir. Onkologiya xizmatini moliyalashti-
rishni rejalashtirishda saraton registrida-
gi ma’'lumotlardan foydalanish mumkin:
asbob-uskunalar, kimyoterapevtik/target
dori-darmonlarni sotib olish, xodimlar bilan
ta’'minlash, markaz filiallarida onkologiya
yotoqlari sonining asoslanganligi shular jum-
lasidandir.

Shuni ta’kidlash kerakki, registrlarning
ikki turi mavjud: gospital (shifoxona) va po-
pulyatsion. Gospital registrlari ma’'lum bir
tibbiyot muassasasida davolangan yoki
tashxis qo‘yilgan XO* bilan kasallangan bar-
cha bemorlar to‘grisidagi ma’lumotlarni
saqlaydi. Gospital saraton registri, asosan,
ma’muriy maqgsadlar va ma’lum bir shifoxo-
nada bemorlarga ko‘rsatiladigan xizmatlar si-
fatini oshirishga garatiladi.
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Annotatsiya. Xavfli o‘smalarni ro‘yxatga olish
onkologik xizmat va saratonga qarshi kurashishni tash-
kil etishning muhim tarkibiy gismlaridan biridir. Saraton
registri ishonchli ma’lumotlarisiz onkologik xizmatni
rejalashtirish va uni yanada rivojlantirish mumkin emas.
Mazkur tadgqiqot ishining maqsadi raqamli dasturiy
mahsulot yaratish asosida Ozbekiston Respublikasida
onkoepidemiologik holatga kompleks baho berishdir.
Ushbu maqolada keltiriigan tizim bu borada muhim
o'rin tutadi. Tizim O‘zbekiston Respublikasida xavfli
o‘smalar bilan kasallangan bemorlarga onkologik
yordam tashkil etilishni asosiy statistik ko'rsatkichlar
asosida tahlil qilishga ko‘maklashadi. Tadqiqot
ishi davomida xavfli o‘sma kasalligi holatlarini
ro‘yxatga olishdagi xato va kamchiliklarni aniqlash
magqsadida xavfli o'smalar bilan kasallangan birlamchi
bemorlarning  populyatsion  ma’lumotlar  bazasi
yaratildi. Raqamli dasturiy mahsulot yaratish uchun
zarur bo‘lgan metodologiya, kodifikatorlar ro‘yxati va
ma’lumotnomalar shakllantirildi. Tadqiqot predmeti
sifatida O‘zbekiston Respublikasida populyatsion
saraton kasalligini ro‘yxatga olishning uslubiy jihatlarini
takomillashtirishda birlamchi xavfli o‘smalar bemorlari
hisoboti tibbiy hujjat shakllari, xavfli o‘smalarni
ro‘yxatga olish va hisobini yuritish bo‘yicha xalqaro
tavsiyanomalar tahlili, ma’lumotlar bazasi va elektron
dastur yaratish materiallari olingan. O‘Zzbekiston
Respublikasida populyatsion saraton kasalligini
ro‘yxatga olishning uslubiy jihatlarini takomillashtirish
davomida olingan materiallarni umumqabul qilingan
usullar bo‘yicha hisoblash va qayta ishlash elektron
dasturlaridan tadqiqot usuli sifatida foydalanilgan.

Kalit so‘zlar: ragamli dasturiy ~mahsulot,
onkoepidemiologik vaziyat, tizim, ma’lumotlar bazasi,
populyatsion saraton registri, xavfli o‘smalar.
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METO[ YNPABNEHUA
OHKO3NUAEMUONOIrMYECKOW CUTYALIMEN
C NOMOLbIO LIUDPOBOIO NPOrPAMMHOIO

NMPOOYKTA

Anumkynos Hypmyxammag MyKyMm»KoH yrnu',
©a30BbIli JOKTOPAHT;

Xynan6epaomeB Mupsaak6ap Xakkynmup3aeBuy?,
npodeccop kadenpsl "MNporpammHoe obecneveHne
MHAOPMALMOHHbIX TEXHOSOrMIn"

TAHOWKAHCKUI FOCYyAapCTBEHHbIV YHUBEPCUTET
nmeHun 3axmpmnaanHa Myxammaga Babypa
2TalLKEeHTCKUA YHUBEPCUTET MHAOPMALIMOHHBIX
TexHonormm nmeHn Myxammaga anb-Xopesmu

AHHOMauyus. Pecucmpauyusi ornacHbIx oryxoseul
s85157emcsi OOHUM U3 8aXHbIX 38E€HbES OHKOI02UYe-
ckol cnyx6bl U opeaHuszayuu 6opbbbi ¢ pakom. He-
B803MOXHO M1aHUpo8amb U pa3gugamb OHKOIo2u4e-
CKyK Crlyxby 6e3 ornopbl Ha 00CMOBePHbIe OaHHbIEe
OHKOrlo2u4yeckoz2o peaucmpa. Llenbo daHHOU UucC-
cnedosameribCKoli pabombl 518/7195€MCSI KOMIT/IEKC-
Hasi oueHKa OHKO3rnudemMuosio2u4yeckol cumyauuu
8 Pecnybnuke Y3bekucmaH Ha OCHOg8e C030aHusi
uugposoeo npozpammMmHo20 npodykma. [ns amozo
8axxHa cucmema, npedcmaesrsieHHasi 8 daHHOU cma-
mbe. Cucmema romozaem aHanu3upogamb opaa-
Hu3auur OHKoslo2u4Yeckol nomowu e Pecrnybriuke
Y36exkucmaH 60s1bHbIM CO 3/10Ka4eCmeeHHbIMU HOBO-
0bpa3osaHUsIMU Ha OCHOBE OCHOBHbIX Cmamucmu-
Yyeckux rnokasamernel. Ha ocHoge Hay4YHO-uccriedo-
samersbCcKol pabombl co30aHa nonynsyuoHHasi basa
OaHHbIX Mep8UYHbIX BOMIbHbIX CO 3/10Ka4€CMBEHHbI-
MU HOB006pa308aHUSIMU C UEbio 8bISI8/IEHUST OWU-
60K U Hedocmamkoe 8 peaucmpauyuu criy4aes 3/10-
KadyecmeeHHbIX HogoobpazoeaHul. CghopmMuposaHb!
MemoQorioeusi, nepevyeHb KOOUGhUKamopoes u cripa-
B0YHUKO8, HeObX00uMbIX Oris1 co30aHus yughposoeo
npozpammHo2o npodykma. [Npu cosepuweHcmeosa-
HUU MemoOUYeCKUX acrekmos peaucmpayuu OHKO-
Jloauyeckux 3aboniesaHull HacerneHusi 8 Pecrnybruke
Y3bekucmaH e kayecmee npedmema uccredos8aHusi
rosly4eHbl 0aHHbIEe MO OMYemHoCcmu fnayueHmos ¢
MepP8UYHbLIMU 3/10Ka4eCMEEHHbIMU OMyXOSIsMU 10
¢opmam meduuUHCKOU OOKyMeHmauuu, aHanusa
Mexx0yHapOoOHbIX pekoMmeHOauul Mo peaucmpauyuu
U y4emy 3/10Ka4eCmeeHHbIX oryxornel, 6a3a 0aHHbIX
u Opyeue mamepuarsbl 0551 co30aHUsT 37IEKMPOHHOU
rnpozpammbl. B xode coeepuwieHcmeogaHUsI Memo-
Ouyeckux acrnekmos peaucmpayuu OHKo/o2u4e-
CcKux 3aboneeaHull HaceneHusi 8 Pecrnybriuke Y36e-
KucmaH 8 Kayecmee memoda uccredosaHusi bbiiu
UCMosIb308aHbl ANIEKMPOHHbIE Mpo2paMMbl ydema u
06pabomku rosy4eHHbIX Mamepuasnoe obuwernpuHs-
mbIMU Memodamul.
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Populyatsion saraton registrlari geografik
hududga mos keladigan ma’lum bir popu-
lyatsiyada yuzaga kelgan saratonning bar-
cha yangi holatlari hagida ma’lumot to‘play-
di. Bu ma’lumotlar bir nechta manbalardan,
jumladan, shifoxonalar, o‘lim guvohnomalari
va laboratoriya xizmatlaridan tizimli ravish-
da olinadi. Bu ma’lumotlar XO‘ tarqalishini
baholash uchun asosdir. Ushbu ma’lumotlar
ma’lum bir populyatsiyada saraton kasalligi-
ga qarshi kurashish dasturlarini rejalashti-
rish va baholash uchun juda muhimdir. Bu
ularning asosiy maqsadi bo‘lib, onkologik
xizmat sohasida epidemiologik va ilmiy tad-
qiqotlar tashkil etishdagi ahamiyatini belgi-
laydi.

Populyatsion saraton registrining yarati-
lishi nafagat saratonga qarshi samaraliroq
va maqsadli tadbirlar tashkil etishga yordam
beradi, balki ko‘rsatilayotgan ixtisoslashtiril-
gan davolash sifati va uning o‘z vaqtida ba-
jarilishini ta’'minlaydi. Shuningdek, ilmiy
tadqgiqotlarni nufuzli xalqaro jurnallarda
nashr etish hamda xalqaro konferensiya va
kongresslarda ishtirok etish uchun sharoit
yaratadi va shu yo‘l bilan mamlakatimizning
jahon ilm-fan maydonidagi nufuzini oshirish-
ga xizmat qiladi.

Onkologik xizmatlarning ishlashi va har
ganday mamlakatning saratonga qarshi cho-
ralarini shakllantirish uchun asos barcha
xavfli o‘smalarni (XO) to‘g'ri va to‘liq ro‘yxat-
dan o‘tkazishdir (Polyakov, Levin, Shebeko, &
Kirchinko, 2006).

Jahon tajribasidan kelib chigqan holda,
shuni ta’kidlash kerakki, aniglangan XO‘ ho-
latlarini to‘gri ro‘yxatdan o‘tkazish saraton
kasalligiga qarshi kurashishni tashkil etish
bo‘yicha chora-tadbirlar rejasini ishlab chi-
qishga yordam beradi (Bray, et al, 2014).
Amaldagi va yaratilayotgan saratonga qarshi
chora-tadbirlarning hech biri XO* populyatsi-
yasining kasallanish darajasi to‘grisida sifatli
va ishonchli ma’lumotlarni oz vaqtida olish
va tahlil qilish, ularning uzoq muddatli nati-
jalari (onkologik bemorlarning omon qolish
darajasini tahlil qilish), o‘lim va boshqa bir
gator yordamchi ko‘rsatkichlarni o‘rganish
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asosida go‘llaniladigan davolash usullari sa-
maradorligini baholashsiz samarali bo‘lmaydi
(Averkin, Antonenkova, Veyalkin, & Zalutsky,
2007).

So‘nggi yillarda dunyoning aksariyat
mamlakatlarida, jumladan, O‘zbekiston Res-
publikasida ham XO‘ bilan kasallanish ho-
latlari ko‘p kuzatilmogda. Respublikada
2020-yilda davlat statistika hisobotiga ko‘ra,
21976 ta yangi XO‘ holati aniglangan. Oxir-
gi 10 yil ichida yangi aniqlangan XO‘lar soni
15,6 foizga oshgan. Onkologik kasalliklar-
ning umumiy tuzilishida ko‘krak, oshqo-
zon va bachadon bo‘yni saratoni yetakchi
orinlarni egallaydi (Tillyashaikhov, Ibragi-
mov, & Janklich, 2021).

Cancer Today Global Cancer Observa-
tory-IARC-2020  veb-saytiga joylashtiril-
gan JSST XSTA prognoz ma’lumotlari butun
dunyo bo‘ylab kasallanish holati bo‘yicha se-
zilarli farqglarni ko‘rsatadi. Yevropa mintaqasi
mamlakatlarida kasallanish darajasi 100 000
aholiga (Albaniya) 148,1 dan 372,8 gacha
(Irlandiya) (standartlashtirilgan stavkalar,
dunyo), Osiyo mamlakatlarida 100 000 aho-
liga 80,9 (Nepal)dan 285,1 (Yaponiya)gacha,
Shimoliy Amerika qit'asida Yevropa min-
taqasiga qaraganda 362,2 (AQSh)dan va
348,0 (Kanada)gachani tashkil etadi.

O‘zbekiston Respublikasi prognoz ma’lu-
motlariga ko‘ra, kasallanish darajasi 100 000
aholiga 108,1 ni tashkil etadi. Bu Tojikistonda
shunga o‘xshash ko‘rsatkichdan yuqori (100
000 aholiga 89,7), ammo Afg‘oniston (108,8),
Pokiston (110,4), Turkmaniston (128,8),
Qirg'iziston (130,6) va Qozog'iston (166,9)
dan past ko‘rsatkichdir.

Dunyo bo‘yicha o‘rtacha o'lim darajasi
(standartlashtirilgan ko‘rsatkich) 100 000
aholiga 100,7 (2020-yil) ekanligi aniqglan-
gan. Eng past o‘lim darajasi Saudiya Arabis-
tonida (100 000 aholiga 51,3), eng yuqori
ko‘rsatkich Moldovada (176,2) qayd qilingan.
Shu bilan birga, barcha mamlakatlarda o‘lim
va kasallanish nisbati (standartlashtirilgan
ko‘rsatkichlar bo‘yicha) ancha yuqori bo‘lib,
bu XOni radikal davolash muammosining
jiddiyligini ko‘rsatadi. Aksariyat Osiyo mam-

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
4 /2023

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

Knroueeble cnioea: yughposol rnpocpaMmMHbIL
npodykm, OHKO3Mudemuosioeuyeckass cumyayusi,
cucmema, basa OaHHbIX, MOMyNAUUOHHbIU Pakosbil
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Abstract. Registration of malignant tumors is
one of the important parts of oncology service and
organization of fight against cancer. It is impossible
fo plan and further develop the oncology service
without relying on reliable data from the cancer
registry. The purpose of this research work is
to provide a comprehensive assessment of the
oncoepidemiological situation in the Republic of
Uzbekistan based on the creation of a digital software
product. The system presented in this article is
important for this. The system helps to analyze the
organization of oncological care for patients with
malignant tumors in the Republic of Uzbekistan
based on the main statistical indicators. On the
basis of the research work, a population database
of primary patients with malignant tumors was
created in order to identify errors and shortcomings
in the registration of cases of malignant tumors. The
methodology, the list of codifiers and references
necessary for the creation of a digital software
product were formed. As a subject of research,
in the improvement of methodological aspects
of population cancer registration in the Republic
of Uzbekistan, patients with primary malignant
tumors report medical document forms, analysis of
international recommendations on registration and
accounting of malignant tumors, database, electronic
program creation materials are received. As a
research method, electronic programs were used to
calculate and process the materials obtained in the
improvement of methodological aspects of population
cancer registration in the Republic of Uzbekistan
according to generally accepted methods.

Keywords: digital software product, onco-
epidemiological  situation,  system,  database,
population-based cancer registry, malignant tumors.
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lakatlarida bo‘lgani kabi O‘zbekiston Respub-
likasida ham bu ko‘rsatkich 60 foizdan oshadi
(Bray, etal,, 2021).

Globocan ma’lumotlariga ko‘ra, 2020-yil-
da O“zbekiston Respublikasida kasalla-
nish bo‘yicha kamida 32 000 ta yangi holat
aniqlangan. Rasmiy statistik ma’lumotlar-
ga ko'ra, 21 976 ta kasallik holatlari sezilarli
darajada hisobga olinmagan. XO‘ning barcha
holatlarini xalqaro talablarga muvofiq to‘g'ri
va har tomonlama hisobga olishni faqat po-
pulyatsion saraton registrini yaratish bilangi-
na hal qilish mumkin.

JSST va XSTA ma’lumotlariga ko‘ra, ho-
zirda dunyoda aholini qamrab olish daraja-
si, ma’lumotlar sifati darajasi va rivojlanish
tezligi turlicha bo‘lgan 700 dan ortiq registr
mavjud (Bray, et al,, 2021). Barcha populyat-
sion saraton registrlari (PSR) uchta sifat toi-
fasi bo‘yicha baholanishi mumkin:

- yuqori sifatli PSR (milliy) - mamlakat
aholisining 50 %dan ortig'ini gamrab olish;

- yuqori sifatli PSR (mintagaviy) - mam-
lakat aholisining 50 %dan kamrog‘ini qamrab
olish;

- PSR (milliy va mintaqaviy) - PSR holati-
ga yagqinlashadi va statistik ko‘rsatkichlarni
hisoblash mumkin.

Onkologik statistika tizimi shartli ravish-
da ikki guruhga bo‘linadigan ko‘rsatkichlarni
0‘z ichiga oladi:

- onkologik kasalliklar tarqalishini baho-
lash uchun foydalaniladigan ko‘rsatkichlar
(mutlag soni, keng/intensiv kasallanish va
o‘lim ko‘rsatkichlari);

- saratonga qarshi chora-tadbirlar sama-
radorligini baholash uchun foydalaniladigan
ko‘rsatkichlar.

Aksariyat MDH mamlakatlarida ma’'muriy
hududlarning sog‘ligni saqlash samaradorli-
gini baholash uchun “yakuniy natijalar mo-
deli” ko‘rsatkichlari qo‘llaniladi. Bu ko‘rsat-
kichlar umumiy qabul qilingan algoritmlar
bo‘yicha hisoblanadi (Khabriev, Vorobyov,
Yuriev, Nikonov, & Avsentiev, 2005). Ush-
bu modellar hududlarda onkologik yordam
ko‘rsatish holatiga umumiy baho berishga
imkon beradi, ammo saratonga qarshi ku-
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rashni maqgsadli rejalashtirish uchun zarur
bo‘lgan ishning muammoli tomonlarini bataf-
sil bayon etolmaydi.

MDH hududidagi boshqa mamlakatlarda
bo‘lgani kabi, O‘zbekistonda ham tibbiy yor-
dam ko‘rsatish sifatini baholash va sog'ligni
saqlash tizimini tashkil etishning asosiy
usullari kamroq qo‘llaniladi: statistik tahlil
(davlat va idoraviy statistik hisobot ko‘rsat-
kichlari), ekspert baholash (bemorlarning
tibbiy yozuvlarini tekshirish) va sotsiologik
so‘rov (bemorning davolanishdan qoniqishini
aniqlash, xizmat ko‘rsatish sifati va boshqa-
lar) (Khabriev, Vorobyov, Yuriev, Nikonov, &
Avsentiev, 2005).

O‘zbekiston Respublikasi Sog‘liqni saglash
vazirligiga taqdim etiladigan statistik hiso-
bot shakllarida saratonga qarshi tadbirlarni
ishlab chiqish va tashkil etish uchun yetar-
licha batafsil ma’lumotlar mavjud emas.
Ko‘rsatkichlarning aksariyati tibbiy yordam
ko‘rsatishning sifatini emas, balki miqdoriy
jihatlarini aks ettiradi. Shu bois mavjud
ko‘rsatkichlarni sog'ligni saqlash tizimidagi
yaqin kelajak uchun dolzarb bo‘lgan muam-
molarni hal qilishga yordam beradigan
ko‘rsatkichlar bilan to‘ldirish zaruriyati pay-
do bo‘ldi (Khabriev, Vorobyov, Yuriev, Nikon-
ov, & Avsentiev, 2005).

Dunyoning ko‘plab mamlakatlari tizimli
tahlillar asosida tibbiy yordam sifatini doi-
miy ravishda yaxshilash masalasini hal qilish
uchun oz milliy dasturlarini ishlab chiqdi.
Integral ko‘rsatkichlar sifatini baholash va
vaziyatni kuzatish uchun tegishli modellar-
dan foydalangan holda, chuqur tahlil asosida
qarorlar gabul qilish muhimdir.

Integral  ko‘rsatkichlarga  quyidagi-
lar kiradi: o‘limning kasallanish darajasi-
ga nisbati, saraton kasalligidan o‘lim, shu-
ningdek, omon qolish ko‘rsatkichlari. Ushbu
ko‘rsatkichlar tahlili qiyosiy tahlil o‘tkazish
va saratonga qarshi choralar samaradorligi-
ni baholash imkonini beradi (Dickman, et al,,
1999).

Saratonga qarshi kurashish dasturlarini
baholash uchun umum qabul qilingan turli
ko‘rsatkichlar mavjud. 1-jadvalda ularning
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samaradorligini o‘lchash uchun ba’zi dastur
va ko‘rsatkichlar keltirilgan.
1-jadval
Saraton dasturlarini baholashda
go‘llaniladigan ko‘rsatkichlar

Dastur Ko‘rsatkichlar
Birlamchi -~ I
profilaktika Kasallikning kamayishi
Sknnl.ng vaerta Oflimni kamaytirish
tashxis

Erta tashxis qo‘yish ko‘rsatkichlarini
yaxshilash;

radikal davolash gamrovini oshirish;
bir yillik o'limning gisqarishi;

o'limni kamaytirish

Yangi diagnostika
usullari

Oflim darajasining pasayishi;
o'limni kamaytirish;
omon qgolishning oshishi

Yangi muolajalar

Kasallik qaytalanishini erta
tashxislash;

oflimni kamaytirish;

omon golishning oshishi

Dispanserizatsiya

Onkoepidemiologik holatlarni o‘rganish
va tadqiq qilish bugungi kunda rivojlanib bo-
rayotgan sohalardan biri hisoblanadi. Ushbu
turdagi kasalliklarning oldini olish, tashxis
qo‘yish va davolashga oid bir qator raqamli
dasturiy ta’minotlar yaratilgan.

Saraton skrining vositalari (Cancer screen-
ing tools). Ko'krak yoki teri saratoni kabi
saratonning ayrim turlari rivojlanish xavfi-
ni baholashga yordam beradigan bir nechta
ragamli dasturiy vositalar mavjud. Ushbu vo-
sitalar tavsiya etilgan skrining testlari haqida
ma’lumotlar taqdim etadi va foydalanuvchi-
larga uchrashuvlarni rejalashtirishga yordam
beradi.

Tasvirlarga ishlov berish dasturlari (Ima-
ging software). Bunday dasturlar saraton-
ni aniqlash va tashxislashda yordam berish
uchun kompyuter tomografiyasi (CT - Com-
puted Tomography), MRI (Magnetic Reso-
nance Imaging) va mammografik tasvirlar
kabi tibbiy tasvirlarni tahlil qgilish uchun ish-
latiladi. Tasvirlash dasturi saraton tashxisi,
davolashni rejalashtirish va monitoring qi-
lish uchun muhim vositadir. Bu tibbiy yor-
dam Kko‘rsatuvchi provayderlarga o‘smalar-
ning joylashuvi, hajmi va xususiyatlari haqi-
da batafsil ma’lumot olishga ko‘maklashadi.
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Bu esa davolashda to‘g'ri qarorlar qabul qi-
lishga yordam beradi.

Elektron salomatlik yozuvlari (Electro-
nic health records (EHRs)). EHR tibbiy yor-
dam ko‘rsatuvchi provayderlarga bemorlar-
ning sog’lig'i haqidagi ma’lumotlar, shu jum-
ladan, saraton tashxislari, davolash usullari
va natijalarini qayd etish hamda ularga kirish
imkonini beruvchi ragamli dasturiy vosita-
lar kiradi. EHRIar tibbiy yordam ko‘rsatuvchi
provayderlar o‘rtasidagi alogani tartibga sola-
di va yordam ko‘rsatishni muvofiglashtiradi.

Qaror qabul qilishni qo‘llab-quvvatlash
vositalari (Decision support tools). Ushbu vo-
sitalar bemor ma’lumotlarini tahlil qilish va
saraton kasalligini davolash bo‘yicha tibbi-
yot xodimlariga tavsiyalar berish uchun al-
goritmlardan foydalanadi. Misol uchun, ba’zi
vositalar saratonning gaytalanish ehtimolini
oldindan aytib berishi va keyingi maxsus par-
varish qilishni taklif qilishi mumkin.

Bemorlarni o‘qitish va qo‘llab-quvvatlash
vositalari (Patient education and support
tools). Bemorlar va ularning oila a’zolariga
kasallik belgilarini nazorat qilish, dori-dar-
monlar jadvalini kuzatish va qo‘llab-quvvat-
lash guruhlari hamda resurslari bilan bog'la-
nishga yordam beradigan turli xil raqamli
dasturiy vositalar mavjud.

Bugungi kunda saraton kasalligini ragam-
li dasturiy vositalar yordamida davolashga
ko‘proq e’tibor qaratilmoqda. Bu bemorlar-
dagi natijalarni yaxshilash imkonini oshi-
radi. Ammo shuni ta’kidlash kerakki, ushbu
vositalardan mutaxassis-shifokor maslahati
va nazorati ostida foydalanish kerak (Smith,
Imaging Studies for the Diagnosis of Cancer,
2021).

AQShning CDC (Centers for Disease Con-
trol and Prevention) markazi tadqiqotchi-
lari tomonidan tibbiy muassasalar va ular-
ning registrlari uchun ma’lumotlarni to‘plash,
saglash va qayta ishlash jarayonini samarali-
roq va aniqroq tashkil qilish uchun dasturiy
mahsulotlar ishlab chiqildi. CDC milliy stan-
dartlarga mos keladigan bunday dasturiy
mahsulotlarni sog‘ligni saqlash hamjamiyati-
ga bepul taqdim etadi.
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Mazkur markaz onkologik ma’lumotlarni
to‘plash bo‘yicha Registry Plus NPCR (National
Program of Cancer Registries) fondi tashkil et-
gan. 2022-yil yanvar holatiga ko‘ra, saraton re-
gistrlarining 98 %dan ortig'i kamida bitta
Registry Plus mahsulotidan, yarmidan ko‘pi ik-
ki yoki undan ortiq mahsulotdan foydalangan.

Registry Plus mahsulotlari ko‘plab sara-
ton registrlari orasida keng tarqalgan platfor-
maga aylangan. Bu ularga elektron ma’lumot-
lar almashinuvi uchun NPCR standartlariga
javob berish, ro‘yxatga olish operatsiyalarini
tartibga solish va avtomatlashtirishga yor-
dam beradi.

Registry Plus™ - bu saraton reestri ma’lu-
motlarini to‘plash va qayta ishlash uchun
ochiq bepul dasturiy ta’'minot dasturlari
to‘plamidir. Milliy standartlarga mos kela-
digan ushbu dasturiy ta’minot dasturlari
CDC tomonidan 102-515-sonli Davlat ro‘y-
xatidan o‘tgan Saraton kasalligini ro‘yxatga
olish milliy dasturini (NPCR) amalga oshirish
uchun taqdim etiladi.

NPCR-EDITS (Exchangeable-edits, Data-
dictionary, and Information Translation Stan-
dart) vositalari ma’lumotlarning hagqiqiyligini
tekshirish usullarini standartlashtirish orqa-
li ularning sifatini yaxshilaydi. CDC NPCRni
amalga oshirish uchun NPCR-EDITS vositalari
ishlab chiqildi. Ular sog'ligni saqlash hamjami-
yatiga bepul tarqatish uchun taqdim etiladi
va ma’lumotlarni kiritish paytida real vaqt re-
jimida maydon bo‘yicha tahrirlashga erishish
uchun interaktiv ma’lumotlarni yig‘ish tizim-
lariga Kkiritilishi mumkin. Ulardan, shuning-
dek, to‘plangan ma’lumotlar uchun omma-
viy tahrirlash jarayonlarida ham foydalanish
mumkin (Smith, Imaging Studies for the Diag-
nosis of Cancer, 2021).

Ma’lumotlar xavfsizligi. NPCRga ma’lumot-
larni taqdim etuvchi barcha registrlar reestr
faoliyat ko‘rsatayotgan tashkilot ehtiyojlari-
ga xos bo‘lgan xavfsizlikka ega bo‘lishi kerak.
Bunga sog‘ligni saglash boshqarmasi, univer-
sitet yoki bir nechta dasturlar uchun axbo-
rot texnologiyalarini qo‘llab-quvvatlaydigan
muassasaning bir qismi bo‘lgan registrlar ki-
radi.

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

Saraton  bosqichini  aniqlash  APIL
2020-yildan boshlab CDC saraton kasal-
ligini aniglash APIni ishlab chiqish hamda
qo‘llab-quvvatlash uchun AJCCga topshiriladi
va u AJCC Cancer Surveillance DLL deb o‘zgar-
tiriladi. Yangilangan AJCC relizi 2021-yilda
tashxis qo‘yilgan holatlardan boshlangan
saraton registrlarida foydalanish uchun mo‘l-
jallangan. Litsenziyalangan nusxasini olish
uchun ajcc@facs.org elektron manziliga mu-
rojaat qilish mumkin.

CDC  saraton  kasalliklari  bo‘yicha
AJCCning TNM tizimiga muvofiq, saraton ka-
salligini ro‘yxatga olish idoralariga kasallik
bosqichlari to‘g'risida ma’lumotlar to‘plashda
yordam berish uchun dinamik havola kutub-
xonasi (DLL) ko‘rinishida dasturiy ta’'minot
yaratgan.

DLL'lar TNM va boshga bosqichma-bos-
qich ma’lumotlarning standartlashtirilgan
to‘plamini qo‘llab-quvvatlash uchun saraton
kasalligi ro‘yxatga olish dasturlariga kiritili-
shi mumkin.

AQShning Milliy saraton instituti (Natio-
nal Cancer Institute - NCI) tomonidan ishlab
chiqilgan ITCR dasturi - omikalar, tasvirlash
va klinik ma’lumotlar, shuningdek, tarmoq
biologiyasi va ma’lumotlar standartlarini
tahlil qilishni qo‘llab-quvvatlaydigan vosi-
talarni moliyalashtiradi. Barcha vositalar aka-
demik va notijorat tadqgiqotchilar foydalani-
shi uchun bepul. Asboblar, kod omborlari va
videolariga kirish havolalar orqali berilgan.

Rossiyaning ONKOR (OHKOP) tizimi
onkologik xizmatlarni har tomonlama ax-
borotlashtirish uchun mo‘ljallangan saraton
kasalligini kuzatish tizimi hisoblanadi.

Material va metodlar

Saraton registri muayyan aholi yoki
geografik hududdagi saraton holatlari
to‘grisidagi ma’lumotlarni to‘playdigan va
saglaydigan tizimdir. Ushbu registrning
asosiy magqsadi saraton kasalligining oldi-
ni olish, nazorat qilish va davolash bo‘yicha
harakatlarni boshqarish uchun ishlatilishi
mumkin bo‘lgan populyatsiyadagi saraton
kasalligi, olim darajasi va tendensiyalari
hagida ma’lumot berishdir (Smith, Johnson,
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& Brown, The importance of cancer registries
in cancer control: a review, 2022).

Saraton registrlari, odatda, bemorning
demografiyasi, o‘sma xususiyatlari, davolash
usullari va omon qolish natijalari to‘g‘risida
ma’'lumotlar to‘playdi. Olingan ma’lumotlar
markaziy ma’lumotlar bazasida saqlanadi va
tahlil gilinadi (Lee, Kim, & Park, 2021).

Saraton registrlari tomonidan to‘plangan
ma’lumotlar turli magsadlarda ishlatilishi
mumkin, jumladan:

- saraton kuzatuvi: vaqt o‘tishi bilan po-
pulyatsiyada saraton kasalligining tarqalishi-
ni kuzatish;

- saraton tadqiqotlari: saraton sabablari,
xavf omillari va samarali davolash usullarini
o‘rganish;

- saratonga qarshi kurash: saraton kasal-
ligining oldini olish, nazorat qilish dasturlari-
ni rejalashtirish va amalga oshirish;

- saraton natijalari: saratonni davo-
lash samaradorligini baholash va yaxshilash
uchun yo‘nalishlarni aniqlash.

Saraton registrlari sogligni saqlash
bo‘yicha tadqgiqotlar olib borish va chora-tad-
birlarni rejalashtirish uchun muhim vositadir
(Smith, Brown, & Johnson, The Role of Cancer
Registries in Cancer Research, Control, and
Outcomes, 2022).

Saraton registrlarining bir necha turlari
mavjud:

- Populyatsion saraton registrlari. Bu re-
gistrlar tashxis qo‘yilgan joy yoki bemorning
yashash manzilidan qat'i nazar, ma’lum bir
geografik hududdagi saratonning barcha holat-
lari to‘grisida ma’lumotlar to‘playdi. Populyat-
sion saraton registrlar populyatsiyadagi sara-
ton yuki to‘grisida keng qamrovli ma’lumotlar
tagdim etadi hamda ko‘pincha saraton kasal-
ligini kuzatish va tadqiqotlar uchun ishlatiladi.

- Shifoxonaga asoslangan saraton registr-
lari. Ushbu registrlar ma’lum bir shifoxona
yoki shifoxonalar guruhida tashxis qo‘yilgan
yoki davolangan saraton holatlari to‘g'risi-
da ma’lumotlar to‘playdi. Shifoxonaga asos-
langan registrlar ko‘pincha sog‘ligni saqglash
tizimida saraton kasalligini davolash sifati va
natijalarini kuzatish uchun ishlatiladi.
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- Ixtisoslashgan saraton registrilari. Bu re-
gistrlar saratonning o‘ziga xos turlari yoki
populyatsiyalar to‘grisida ma’lumotlar to‘p-
laydi, masalan, bolalar saratoni registrlari,
melanoma registrlari yoki kasbiy saraton re-
gistrlari. Ixtisoslashgan registrlar ko‘pincha
saraton bilan bog'liq muayyan sog‘liq muam-
molarini kuzatish va hal qilish uchun ishlatila-
di.

- O'simta registrlari. Bu registrlar o‘simta
namunalari, jumladan, o‘simta turi, bosqichi
va boshqa xarakteristikalari haqida ma’lu-
motlar to‘playdi. O‘simta registrlari ko‘pincha
saraton kasalligini tadqiq qilish va uni davo-
lash to‘g'risida qaror qabul qilish uchun ish-
latiladi.

- Olim registrlari. Bu registrlar ma’lum
bir geografik hududdagi barcha o‘limlar,
shu jumladan, saraton kasalligi bilan bog'liq
ma’lumotlar to‘playdi. O‘lim registrlari sara-
ton kasalligidan o‘lim darajasi va tendensi-
yalarini baholash uchun ishlatilishi mumkin
(Percy, Fritz, & Jack, 2000).

- Populyatsion saraton registri (PSR) - bu
shahar, viloyat yoki mamlakat kabi ma’lum
bir geografik hududdagi saraton holatlari
to‘grisidagi ma’lumotlarni to‘playdigan va
saqlaydigan tizimdir. Uning asosiy magqsadi
saraton kasalligining oldini olish, nazorat qi-
lish va davolash bo‘yicha harakatlarni bosh-
qarish uchun ishlatilishi mumkin bo‘lgan po-
pulyatsiyadagi saraton kasalligi, o‘lim darajasi
va tendensiyalari hagida ma’lumot berishdir.

PSR, odatda, tashxis qo‘yilgan joy yoki be-
morning yashash manzilidan gat'i nazar, oz
ichiga qamrab olgan populyatsiyada tashxis
go'yilgan saratonning barcha holatlari to‘g‘risi-
da ma'lumotlar to‘playdi. Bu bemorning de-
mografiyasi, o‘'sma xususiyatlari, davolash usul-
lari va omon qolish natijalari hagidagi ma’lu-
motlarni 0z ichiga oladi. PSR, shuningdek, sara-
ton xavfi omillari va boshqa tegishli sog‘liq ho-
latlari haqida ham ma’lumot to‘plashi mumkin.

O‘zbekiston Respublikasida PSR yaratish-
dan asosiy maqgsad xavfli o‘'sma (XO‘) bilan
kasallangan bemorlarni muntazam monitoring
qilish, shuningdek, XO‘ning yangi aniqlan-
gan holatlarini qayd etish, amalga oshirilgan
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davolash hamda dispanserizatsiya to‘g‘risida-
gi ma’lumotlarni saqlashdir.

Shuningdek, PSR vazifalariga quyidagilar
kiradi:

- XO* holatlarini ro‘yxatga olish va yangila-
rini qo‘shish, davolash to‘g‘risidagi ma’lumot-
lar - davolash standartlari va protokollariga
to‘gri rioya qilish, to‘g'ri tashxis qo‘yish va
tibbiy ko‘rik; kiritilgan ma’lumotlar sifatini
nazorat qilish;

- mavjud ma’lumotlarni turli hisobotlarni
tuzish bilan o‘rganish va tahlil qilish;

- Sog'ligni saqlash vazirligiga keyinchalik
taqdim etiladigan davlat statistik ma’lumotla-
rini shakllantirish uchun PSRda ma’lumotlar-
ni umumlashtirish;

- onkologiya xizmatining yillik tahliliy
statistik to‘plamlarini shakllantirish;

- respublikada onkologik yordamni yax-
shilash uchun zarur bo‘lgan ilmiy, epidemio-
logik va davlat tadqiqot dasturlarini amalga
oshirish;

- PSRda mavjud kasallik tarixi ma’lumot-
larini himoya qilish va saqlash;

- xalqaro ilmiy tadqiqotlarni olib borish
imkoniyatini yaratish.

O‘zbekiston Respublikasida PSRning aso-
siy qismini tuman/shahar tibbiyot birlashma-
lari (TTB/ShTB) tuman onkologlari kabinet-
lari tashkil etadi. Onkologning tuman bo‘li-
midan XO‘ holatlari bo‘yicha shaxsiy ma’lu-
motlar RIOvaRIATM (Respublika ixtiso-
slashtirilgan onkologiya va radiologiya
ilmiy-amaliy tibbiyot markazi)ning hududiy
bo‘lim (filial)lariga yuboriladi.

Patients

Id int

Name varchar

DiagnoseLast int

TreatmentLast int

ClinicalExaminationLast | int

ClinicalEx inations

Id int

PatientId varchar

RIOvaRIATMning filiallarida kanser-re-
gistr bolimlari faoliyat yuritadi. Respublika
miqyosida PSR, oz navbatida, RIOvaRIATM
qgoshidagi Saraton profilaktikasi markazi
tarkibiga kiruvchi saraton kasalliklari regis-
tri bo‘limi hisoblanadi. Ushbu bo‘lim hududiy
saraton kasalliklarini ro‘yxatga olish idoralari
faoliyatini monitoring qiladi, hisobotlar tu-
zadi va O“zbekiston Respublikasi Sog'ligni
saglash vazirligiga taqdim etadi; onkologik
xizmatlar holatini baholaydji; viloyatlar va bu-
tun respublika bo‘yicha saratonga qarshi tad-
birlarni rejalashtiradi; onkologik kasalliklarni
baholaydi hamda har bir hududdagi epide-
miologik vaziyat, qimmat dori vositalari
va tibbiy asbob-uskunalar sotib olishni
rejalashtirish, tibbiyot xodimlari uchun
onkologik kasalliklarni ro‘yxatga olish va
shu bo‘yicha xalqaro talablar asosida munta-
zam o‘quv seminarlari o‘tkazish kabi ishlarni
amalga oshiradi.

Tadqiqot natijalari

Ma'lumotlar bazasi (MB) “Team Cancer
DB” deb nomlanib, O‘zbekiston Respublikasi
Adliya vazirligi tomonidan N¢ BGU 00596-son
bilan ro‘yxatga olingan. Unda 50 dan ortiq
jadvallar mavjud bo‘lib, muntazam izchillik-
da oshib bormoqda. Ushbu jadvallar ma’lum
tartib asosida bosh va yordamchi jadvallar-
ga bo‘lingan. Buning asosiy sababi tizimga
bemorlar haqidagi ma’lumotlarni Kkiritish-
ni 4 bo‘limga bo‘lishdir: shaxsiy ma’lumot-
lar, tashxis ma’lumotlari, davolash hagqi-
dagi ma’lumotlar hamda dispanserizatsiya
(1-rasm).

Diagnoses

.| Id
PatientId

nt

varchar

TreatmentLast | int

Treatments

Id
Patientld

nt

varchar

\ 4

DiagnosId int

1-rasm. Bosh jadvallar maydonlari orasidagi munosabat

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
4 /2023




05.01.04 - XUCOBJIALL MALUUHANAPU, MAXXMYANNAPU BA KOMINbIOTEP
TAPMOKIAPUHUHI MATEMATUK BA JACTYPUA TABMUHOTHU /

Shaxsiy ma’lumotlarni kiritish bo‘limida Bemorlarning shaxsiy ma’lumotlari 8 ta
umumiy 15 ta maydon bo‘lib, 5 ta maydon yordamchi jadvallar tomonidan to‘ldiriladi
go‘lda kiritiladi, 10 ta maydon esa tanlanadi. (2-rasm).

Genders Provinces

Patients

Educations DisabilityGroup

2-rasm. Bemorlar jadvalini yordamchi jadvallar bilan to‘ldirish holati

Lives

Tashxis ma’lumotlarini kiritish bo‘limida qo‘lda kiritiladi. Bemorlarga qo‘yilgan tashxis
umumiy 33 ta maydon bo‘lib, 27 ta maydon tan- ma’lumotlari kiritiladigan jadval 16 ta yordam-
lanadi va IGK tadqiqotlarga tegishli maydonlar chijadvallar tomonidan to‘ldiriladi (3-rasm).

e

ClinicalGroups

Provinces Organizations

Morphologys

Differentiations :
Diagnoses

7

ConfirmationMethods

3-rasm. Tashxislar jadvalini yordamchi jadvallar bilan to‘ldirish holati

Characters

Tumors

Sourcelnformations DiseaseDetections

Davolash ma’lumotlarini kiritish bo‘limi- ni davolash ma’lumotlari kiritiladigan jadval
da umumiy 10 ta maydon bo‘lib, bittasi qo‘lda 7 ta yordamchi jadvallar yordamida to‘ldirila-

kiritiladi va to‘qqiztasi tanlanadi. Bemorlar- di (4-rasm).
AboutTreatments TypeTreatments DescriptionTreatments

IncompleteReasons ProvincesTreatments OrganizationsTreatments

4-rasm. Davolashlar jadvalini yordamchi jadvallar bilan to‘ldirish holati
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Dispanserizatsiya ma’lumotlarini Kkiritish
bo‘limida umumiy 10 ta maydon bo'lib, bar-
chasi tanlanadi. Bemorlarning dispanserizat-

Deregistrations

OrganizationTran

FactChecks

DistantMetastasis ICD-10 FOUR

ClinicalExaminations

siya ma’lumotlari kiritiladigan jadval 10 ta
yordamchi jadvallar tomonidan to‘ldiriladi
(5-rasm).

CauseAggravations TerritoryOrganization

ICD-10 ONE
ICD-10 TWO

ICD-10 THREE

5-rasm. Dispanserizatsiya jadvalini yordamchi jadvallar bilan to‘ldirish holati

Mazkur tadqiqot negizida ishlab chiqilgan
PSRda 5 ta asosiy bo‘lim bor (6-rasm):

- bemorlar;

- hisobotlar;

- 7-forma;

- ma’lumotlar;

- ma’'muriy boshqaruv.

Tadqiqot negizida yechilgan masalalardan
biri - bu birlamchi ko‘p o‘sma masalasi bo‘lib,
fagatgina bemor asosiy obyekt bo‘lmasdan,
agar uning 2 ta tana a’zosida kasallik aniglan-
sa, har bir kasallik uchun alohida davolanish-
ni hisobga olish ishlari bajariladi.

Bemorlar bo‘limidan “Dispanserizat-
siya” tugmasi orqali bemorlarni munta-
zam tekshiruvdan o‘tkazish ma’lumotlari
to‘ldiriladi. Bemorlar har 3 oyda qayta
tekshiruvdan o‘tishlari lozim. Hisobotlar
bo‘limiga kiritilgan ma’lumotlar asosida
statistik ma’lumotlar olish hamda talabga
garab istalgan hisobot formasini hosil qi-
lish mumkin. Ma'lumotlar bo‘limiga tizim
foydalanuvchilarining savodxonligini oshi-
rish uchun ma’lumotlar joylashtirilgan va
bu bo‘lim ham muntazam yangilab boril-
mogqda.

‘t TCCu = Q j

(="
Biiiee :ar:halﬁemorlur ; g:rzhalTashxns ; garchalDavolash ﬂ :amhamksh.mv
@ Hisobatlar
& Forma 7 + - \\ v /\/\/\ /\/\/\ /\/\/\
@ Malumotiar +
B M B Qishlogda yashaydi Ayollar C50.~

1 nafar 0 nafar 0 nafar o
< Biz bilan aloqa

Andijon Buxoro Farg'ona

:,, Bemorl ;... Bemorlar ;... Bemorl

i Tashxis i Tashxis i Tashxis

E‘i Davolash E’i Davolash E’i Davolash

& Tekshiruv & Teksh: & Tekshiruv

6-rasm. Dasturiy majmuaning asosiy oynasi
Tadgqiqot natijalari tahlili vor vazifalardan hisoblanadi. Mazkur tad-

qiqot ishida bitta bemorning birinchi marta
ma’lumotlari kiritilish davrida 70 ga yaqin
maydonlar to‘ldiriladi va bu bemor haqida

Ragamli dasturiy mahsulot yordamida
onkoepidemiologik vaziyatni nazorat qilish-
da ma’lumotlar bazasini loyihalash eng ustu-
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to‘plangan shakllardagi ma’lumotlariga asos-
lanadi. Quyidagilardan ma’lumotlar manbayi
sifatida foydalaniladi:

- ambulator bemorning tibbiy Kkarta-
si (Sog'ligni saqlash vazirligining 2020-yil
31-dekabrdagi 363-son buyrug'i bilan tas-
diglangan Ne 025 forma);

- statsionar bemorning tibbiy kartasi;

- xavfli o‘smalar bilan kasallangan stat-
sionar bemorning tibbiy kartasidan ko‘chir-
ma (Sog'ligni saqlash vazirligining 2020-yil
31-dekabrdagi 363-son buyrug'i bilan tas-
diglangan N2 027-1/y forma);

- yangi tashxis qo‘yilgan xavfli o‘sma
kasalligi to‘g'risida xabarnoma (Sog'ligni
saqlash vazirligining 2020-yil 31-dekabr-
dagi 363-son buyrugi bilan tasdiglangan
Ne 090/y forma);

- bemorga xavfli o‘'sma kasalligining rivoj-
langan shakli tashxisi qo‘yilgan vaqtdagi
bayonnoma (Sog'ligni saqlash vazirligining
2020-yil 31-dekabrdagi 363-son buyrug‘i bi-
lan tasdiqlangan Ne 027-2/y forma);

- dispanser kuzatuvining nazorat kartasi
(onko) (Sog'ligni saqlash vazirligining 2020-
yil 31-dekabrdagi 363-son buyrug'i bilan tas-
diglangan N2 030/y-onko forma);

- o'lim to‘g'risidagi tibbiy ma’lumotnoma
(Ne 109 forma).

Ushbu ma’lumotlar tizim uchun kerak-
li barcha ma’lumotlarni bermaydi. Shu bois
axborotlar kiritishni yagona shaklga Kkelti-
rishning yangi turi ishlab chigilmoqda hamda
taklif uchun tayyorlanmoqda.

Tizimni yaratishga sa’y-harakatlar 2009-
va 2012-yillarda amalga oshirilgan va maz-
kur ishlab chiqilayotgan tizim ulardan ma’lu-
motlar bazasi tuzilmasi, zamonaviy vosita-
lardan foydalanilayotgani hamda jahon tajri-
basidan kelib chiqib, talabga to‘la javob beri-
shi bilan ajralib turadi.

Xulosalar

Xalgaro talablarga muvofiq, XO‘ kasal-
ligining barcha holatlarini to‘gri va har to-
monlama hisobga olishni fagat populyat-
sion saraton registrini ishlab chiqish hamda
to‘g'ri tashkil etish bilangina hal qilish mum-
kin.
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Populyatsion  saraton registrlarining
statistik hisobotlardan asosiy ajralib turadi-
gan xususiyati XO‘ bilan kasallangan har bir
bemor haqida batafsil ma’lumotlarning bor-
ligidir. Bunday ma’lumotlarning mavjudligi
ikkita muhim afzallikni o'z ichiga oladi: ular-
ni kuzatish jarayonida bemorlar to‘g'risidagi
ma’lumotlarni to‘ldirish va tuzatish imkoni-
yati (bu esa, 0oz navbatida, kiritilgan ma’lu-
motlar sifatini yaxshilaydi); bemorlarning
holatini uzoq vaqt kuzatib borish imkoniyati
va omon qolish to‘g'risidagi ma’lumotlarning
mavjudligi.

O‘zbekistonda saratonga qarshi tad-
birlarni rejalashtirish, shuningdek, onko-
logik bemorlarning saraton kasalligidan
omon qolishini tahlil qilish mamlakatda
xalqaro standartlarga muvofiq populyatsion
saraton registri tashkil etilgandan so‘nggina
mumkin bo‘ladi. Ushbu tadqiqot doirasida
O‘zbekiston Respublikasida aholi punktlari-
da saraton kasalliklarini ro‘yxatga olish me-
todologiyasini ishlab chiqish bo‘yicha ishlar
olib borildi.

Mazkur tadqiqot ishida ragamli dasturiy
mahsulotlar ishlab chiqish usullarini tizimli
tahlil qilish, ragamli dasturiy ta’'minot ish-
lab chiqgishning hozirgi holati va uni yaratish
usullarining afzallik va kamchiliklari ko‘rib
chiqildi.

Onkologik kasalliklarda raqamli dasturiy
mahsulot ishlab chiqish usullari tizimli tahlil
qilindi, kamchilik va yutuglari o‘rganildi.

Shuningdek, tadqiqotda saraton holatla-
rini kuzatish va tahlil gilish hamda sog‘ligni
saqlash xizmatlari uchun resurslarni taqsim-
lashda PSRning muhimligi ta’kidlangan. Ish-
lab chiqilgan PSRga ro‘yxatga olish dasturi
saratonni kuzatish va saraton tadqiqotlarini
yaxshilash uchun qimmatli vosita bo‘lib, das-
turdan foydalanish bo‘yicha ko‘rsatmalar uni
samarali qo‘llashga yordam beradi.

Minnatdorchilik. Mazkur tadqiqot ishini
FZ-202010191-sonli amaliy loyiha doirasi-
da qo‘llab-quvvatlayotgan Oliy ta’lim, fan
va innovatsiyalar vazirligi huzuridagi Inno-
vatsion rivojlanish agentligiga oz minnat-
dorchiligimizni bildiramiz.
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Kirish

Dunyoda ragamli texnologiyalarning keng
joriy etilishi natijasida barcha sohalar jadal
sur’atlarda rivojlanmoqda. Biroq ragamli in-
fratuzilmaning kiberxavfsizligi, shuningdek,
elektron ma’lumotlar va hujjatlar himoyasini
ta’'minlash dolzarb masaladir.

Davlat va xo‘jalik boshqaruvi organla-
rining axborot-kommunikatsiya tizimlariga
(ma’lumotlar bazasi, “bulutli” platformalar,
elektron tijorat platformalari, veb-sayt va
boshqalar) kiberhujumlar soni yildan yilga
ortib bormoqda (Li & Liu, 2021), (Enoch, et
al.,, 2020), (Yamin, Ullah, Ullah, & Katt, 2021).
Xizmat ko‘rsatishdan voz kechishga undov-
chi tagsimlangan hujumlar (distributed de-
nial-of-service (DDoS)) butun dunyo bo‘ylab
katta moliyaviy yo‘qotishlarga olib kelmog-
da (Cybersecurity threatscape: Q1 2023).
2023-yilning birinchi choragida kiberhu-
jumlar soni oldingi chorakka nisbatan 7 %ga
oshgan va buning natijasida axborot-kom-
munikatsiya tizimlariga bo‘ladigan hujum-
lar soni 2022-yilning birinchi choragiga
nisbatan 10 %ga ortganini yaqqol ko‘rish
mumkin. Shuningdek, joriy yilning o‘zida
magsadli hujumlar soni 68 %ni tashkil etgan
va shundan 16 % jismoniy shaxslarga nis-
batan yo‘naltirilgan (Cybersecurity threats-
cape: Q1 2023).

Muammoning o‘rganilganlik darajasi

Xizmat ko‘rsatishdan voz kechishga un-
dovchi tagsimlangan hujumlarni tasniflash
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Annotatsiya. Mazkur maqolada xizmat ko'r-
satishdan voz kechishga undovchi taqsimlangan
kiberhujumlar tahlil qilingan va ularning tasnifi ish-
lab chigilgan. Ushbu hujumlarning toifalari bo‘yicha
kamchiliklari tavsiflangan. Hujumlarning har bir toi-
fasi uchun uni amalga oshirish sxemasi misollar
yordamida yoritilgan. Yovuz niyatli foydalanuvchilar
tomonidan amalga oshirilgan hujumlar soni, ular-
ning maqsadi va turi tahlil gilingan. Tadqiqot nati-
jalariga ko'ra, xizmat ko‘rsatishdan voz kechishga
undovchi tagsimlangan hujumlarni amalga oshirish-
da yovuz niyatli foydalanuvchilar tomonidan UDP
flood (563,64 %) eng ko'p foydalanilgan va GRE flood
(1,41 %) eng kam foydalanilgan hujum turi ekanli-
gi aniglangan. Xizmat ko‘rsatishdan voz kechishga
undovchi tagsimlangan hujumlar xavfsizlik bo‘yicha
mutaxassislarni tashvishga soladigan asosiy masa-
ladir. Ushbu maqola tadqiqotchilar va kiberxavfsizlik
mutaxassislariga zamonaviy xizmat ko'rsatishdan
voz kechishga undovchi taqsimlangan hujumlarni
amalga oshirish vositalarini yaxshiroq tushunishlari
uchun foydali bo‘lishi mumkin.

Kalit so‘zlar: kiberxavfsizlik, hujum turlari,
DDoS, UDP flood, ICMP flood, SYN flood, RTP
flood, Slowloris.

AHAIN3 U KNACCUNDUKALIUA KUBEPATAK HA
MH®OPMALIMOHHO-KOMMYHUKALIMOHHbIE
CUCTEMbI

Kaaupos Mup-XycaH MupnynatoBuy,
OOKTOp dhnnocodmm no TexHnyeckum Haykam (PhD),
AoueHT kadeapb! "VIHopMaLOHHbIE TEXHOMOrnN"

TalUKeHTCKMUIA rocyAapCTBEHHbIN TEXHUYECKUN
yHuBepcuTeT nmenun Micnama Kaprnmosa

AHHOmauyus. B 0daHHoU cmambe npoeedeH
aHasnu3 pacripedesieHHbIX Kubepamak muna "omka3s
8 obcnyxusaHuu" u paspabomaHa Ux Knaccughuka-
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yus. faHo onucaHue HeBocmamkos u ys3eumocmel
pacrnipedernieHHbIX amak muna "omka3 6 0bcnyxu-
saHuu" no kameeopusiM. [lpedcmaeneHa cxema
peanusayuu ¢ npumepamu Ons Kaxool Kameaopuu
pacrnpedernieHHbIX amak muna "omka3 6 0bcnyxu-
saHuu". [lpoaHanu3upogaHo KoU4YeCmeo amak,
OCYW,eCmMBJsIeHHbIX 3/10YMbIWIIEHHUKaMU, a mak-
XKe uenb u mun ucrnonb3dyemol amaku. o peaynb-
mamam uccnedosaHusi, amaka murna UDP-gnyd
(53,64 %) sensgemcsi Haubornee pacripocmpaHeHHOU
npu peanusayuu pacrnpedesieHHbIX amak 3/10yMbIU-
neHHukamu, a GRE-¢pnyd c¢ 1,41 % onpedeneHa
Kak cambil pedkuli murn. PacripedernieHHble amaku
mura "omka3 8 obcyKueaHUU" A8MsSHMCs cepbes-
Hol npobnemoli 0nsi akernepmos o 6eszonacHocmu.
Oma cmambsi Moxem bbimb rone3Ha Ors uccrie-
0osamersiell u akcriepmos o KubepbesornacHocmu
Oris slyduieeo MoHUMaHUsT UHCMPYMeHmMOo8 pacripe-
OernleHHbIX amaK murna "omka3 6 obcnyxueaHuu" 8
Hacmoswee spemsi.

Knrodesble cnosa:  kubepbesonacHocma,
munbl amak, DDoS, UDP-¢nyd, ICMP-¢pnyd, SYN-
nyd, RTP-¢gpryd, Slowloris.

ANALYSIS OF CYBER ATTACKS ON
INFORMATION AND COMMUNICATION SYSTEMS
AND THEIR CLASSIFICATION

Kadirov Mir-Khusan Mirpulatovich,
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Abstract. This article analyzes distributed
cyberattacks of the “Denial of Service” type and
develops their classification. A description of the
shortcomings and vulnerabilities of distributed
denial-of-service attacks by category is given. An
implementation diagram with examples for each
category of distributed denial of service attacks
is presented. Analyzed the number of attacks
carried out by attackers, as well as the purpose
and type of attack used. According to the results
of the study, the UDP-flood 53.64% attack type
is the most commonly used type by attackers in
implementing distributed attacks, and the GRE-flood
1.41% is defined as the least used type. Distributed
denial of service attacks are the major concern for
the security experts. This paper can be useful for
researchers and cyber security expert to provide the
better understanding of distributed denial of service
attacks tools in present times.

Keywords: cybersecurity, attack types, DDoS, UDP
flood, ICMP flood, SYN flood, RTP flood, Slowloris.
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R.Kesavamoorthy (Kesavamoorthy, 2020)
xizmat ko‘rsatishdan voz kechishga undov-
chi hujumlarni rejimi, oqimi, ta’siri va joy-
lashuviga ko‘ra tasniflagan. Olim flood tu-
ridagi hujumlarni ikki qismga ajratgan:
1) tarmoq darajasidagi hujumlar; 2) ilova da-
rajasidagi hujumlar.

V.S. Xaritonov va D.P. Cheryapkinlar
(Kharitonov & Cheryapkin, 2016) xizmat ko‘r-
satishdan voz kechishga undovchi hujumlarni
protokollar orqali gilinadigan hujumlar, ta’sir
ko‘rsatish mexanizmi bo‘yicha hujumlar va
ilovalar darajasidagi hujumlarga ajratgan.

Ushbu masala ko‘plab tadqiqot ishlarida
o‘rganilgan bo‘lsa-da, lekin yovuz niyatli foy-
dalanuvchilar tomonidan takomillashtiril-
gan kiberhujumlarning amalga oshirilishi
davom etmoqda. Shu sababli xizmat ko‘r-
satishdan voz kechishga undovchi tagsim-
langan hujumlarni tasniflash dolzarb ma-
sala hisoblanadi. Bu esa mazkur tadqiqot
mavzusining maqgsadi va aniq vazifalarini
belgilab beradi.

Material va metodlar

Tadqiqot ishi nazariy tahlil usulidan foy-
dalangan holda olib borildi. Xizmat ko‘rsa-
tishdan voz kechishga undovchi tagsimlan-
gan hujumlarni amalga oshirish mexanizm-
larini o‘rganish va ta’sir ko‘rsatish oqibatla-
rini bilish maqsadida soni cheklangan kom-
pyuterlar yordamida Toshkent davlat texnika
universitetining serverida 3 oy davomida tajri-
ba va eksperimentlar o‘tkazildi. Tajriba uchun
olingan ma’lumotlar "Positive Technologies",
“Laboratoriya Kasperskogo”, "StormWall"
kompaniyalari tomonidan taqdim etilgan
tadqiqot natijalariga asoslandi.

Tadqiqot natijalari
Zamonaviy axborot-kommunikatsiya ti-
zimlari takomillashib, tarmogqlar rivojla-
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nib borar ekan, yangi turdagi kiberhujumlar
paydo bo‘laveradi. Kiberhujumlarni toifalar-
ga ajratib olish mumkin. Kiberhujumlarning
bir turini boshqasidan ajratish ularning har
biri uchun umumiy aniqlash va oldini olish
strategiyalarini ishlab chiqish imkonini be-
radi. DDoS hujumlarining har xil turlari mav-
jud bo‘lsa-da, ularning barchasi trafik miq-
doriga bog'lig (Navruzov & Kabulov, 2022),
(Gulomov & Kadyrov, 2019), (Chou & Groves,
2018).

O‘tkazilgan tahlillarga asosan (Kesa-
vamoorthy, 2020), (Kharitonov & Cheryap-
kin, 2016), (Navruzov & Kabulov, 2022),
(Kim, Kim, Kim, Shim, & Choi, 2020), (Lin
& Chiueh, 2006), DDoS hujumlarini uchta
toifaga ajratish mumkin (1-rasm).

Veb-serverlar kabi tarmoq resurslari bir
vaqtning o‘zida xizmat ko‘rsatishi mumkin

bo‘lgan so‘rovlar soni bo‘yicha cheklangan.
Shu sababli so‘rovlar sonining keskin oshib
ketishi infratuzilma serverining xizmat ko'r-
satishdan bosh tortishiga sabab bo‘lishi mum-
kin (Abdugafforovich, Rajaboevich, & Ildarov-
na, 2022). Yovuz niyatli foydalanuvchilar to-
monidan axborot-kommunikatsiya tizimlariga
qilinadigan DDoS hujumining umumiy sxema-
si quyidagi ko‘rinishga ega (2-rasm).

DDoS hujum
. . Protokollar Dasturiy ilovalar
Keng ko‘lamli o SOV
. orqali gilinadigan | darajasidagi
hujumlar ; ;
hujumlar hujumlar

1-rasm. Xizmat ko‘rsatishdan voz kechishga
undovchi tagsimlangan hujumlarni toifalarga
bo‘lish

| |
|
Yovuz niyatli | i,
foydalanuvchi ! g ol
| e— ) )

Zararlangan

kompyuterlar

2-rasm. DDoS hujumining umumiy sxemasi

Keng ko‘lamli hujumlar. Keng ko‘lamli (Bo-
gomolova, 2022) DDoS hujumlari uch turdagi
hujumlarning eng keng tarqalgan turidir. Ush-
bu turdagi hujumni amalga oshirish uchun
kop sonli kompyuterlar va tagsimlangan In-
ternet ulanishlaridan hujumga uchragan re-
sursga trafik orqali kirishni buzish maqsadida
foydalaniladi. Natijada qonuniy trafikni gayta
ishlash mumkin bo‘lmay qoladi. Keng ko‘lamli
hujumlarning quvvati soniyada yuborilgan bit-
lar (bps) soni bilan o‘lchanadi. Keng ko‘lamli
DDoS hujumlar turlariga quyidagilar kiradi:
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1. UDP flood hujumi. UDP flood hujumi
DDoS tipidagi keng ko‘lamli hujumning bir
turi bolib, unda yovuz niyatli foydalanuvchi
magqsadli xostdagi tasodifiy portlarni UDP da-
tagrammalarini oz ichiga olgan IP paketlar
bilan to‘ldiradi (Shen, Su, Cai, & Tasi, 2021).
UDP so‘rovlari bir nechta buzilgan xostlar yor-
damida magsadli kompyuterga yo‘naltiriladi.
Qabul qgiluvchi xost ushbu datagrammalar bi-
lan bog'liq ilovalarni tekshiradi va ularni topa
olmasa, “Destination Unreachable” xabari bi-
lan paketni qaytarib yuboradi. Ko‘plab UDP
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paketlari gabul qilinadi va ularga javob beri-
ladi. Natijada axborot-kommunikatsiya tizimi
haddan tashgari yuklanadi va boshqga foyda-
lanuvchilarning so‘rovlariga javob bermay
qo‘yadi. UDP flood hujumi doirasida yovuz
niyatli foydalanuvchi paketlarning IP man-
zillarini soxtalashtiradi. Bu esa qaytarilgan
ICMP paketlarining xostga yetib bormasligini

Zararlangan
kompyuter

Yovuz niyatli
foydalanuvchi

ta’'minlaydi va hujumni anonimlashtirish im-
konini beradi (Tung, et al.,, 2020). Bu turdagi
hujumlarni amalga oshirish imkonini beruvchi
dasturiy mahsulotlar mavjud (Muthurajku-
mar, Geetha, Aravind, & Meharajnisa, 2022).

Mazkur turdagi hujumlarni amalga oshi-
rish sxemasi quyidagi ko‘rinishga ega (3-
rasm).

Jabrlanuvchi
kompyuteri

Destination Unreachable

3-rasm. UDP flood hujumini amalga oshirish sxemasi

UDP ma’lum paket formatlarini aniglay ol-
maydi va shuning uchun yovuz niyatli foyda-
lanuvchilar katta paketlarni (ba’zan 8 KB dan
ortiq) yaratib, ularni tasodifiy ma’lumotlar
bilan to‘ldiradi va hujum qilinayotgan xostga
yuboradi. Hujum qilinayotgan xost belgilan-
gan portda keraksiz ma’lumotlar bilan to‘ldi-
rilgan UDP paketlarini qabul qilganda, dastur
paket mazmunini tekshiradi. Berilgan portda
hech qanday bog'liglikni topmaganidan so‘ng
tizim ICMP “Destination Unreachable” paketi
bilan javob beradi.

Boshlang‘ich darajada aksariyat operat-
sion tizimlar ICMP orqali javob berish tezligi-
ni cheklash yordamida UDP flood hujumlarini
yumshatishga harakat qiladi. Biroq bunday
tartibsiz filtrlash qonuniy trafikka ta’sir qila-

di. UDP flood hujumlarini yumshatish maqgsa-
dida tarmogqlararo ekranlardan keng foydala-
niladi.

2. ICMP flood hujumi. ICMP flood hujumi-
da yovuz niyatli foydalanuvchilar jabrlanuv-
chining kompyuterini ICMP so‘rovlari bilan
to‘ldirib tashlaydi (Bamasag, et al, 2022).
Odatda, ping so‘rovi ICMP so‘rovi yuborilgan
paytdan boshlab ICMP javobi olingan vaqtga-
cha bo‘lgan javob vaqtini o‘lchash orqali ikki
kompyuter o‘rtasidagi ulanishni tekshirish
uchun ishlatiladi. ICMP flood hujumini amal-
ga oshirish yovuz niyatli foydalanuvchilar
0z nishonlarining [P manzilini bilishlariga
bog‘ligq. ICMP flood turdagi hujumlarni amal-
ga oshirish sxemasi quyidagi ko‘rinishga ega
(4-rasm).

ICMP so‘rov
N i I_C_I\/;F: o _l; _____ - Jabrlanuvchi
T ¢_________]?‘io_ _______ kompyuteri
ICMP 50
Yovuz niyatli 7 . sorov R
foydalanuvchi ararlangan  ------s-ooms o oo oo
kompyuter ICMP javob

4-rasm. ICMP flood hujumini amalga oshirish sxemasi
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ICMP flood hujumining oldini olish
uchun magqsadli marshrutizator, kompyu-
ter yoki boshqa qurilmaning ICMP funksi-
yasini o‘chirib qo‘yish lozim. Tarmogqlararo
ekranlarning ICMP paketlarini blokirovka
qilish orqali tarmoqdan tashqarida boshlan-
gan hujumlarning oldini olsa bo‘ladi. Shuni
ta’kidlash kerakki, bunday yondashuv ichki
hujumlarning oldini olmaydi.

Protokollar orqali qilinadigan hujumlar.
Keng ko‘lamli hujumlardan farqli ravishda,
protokollar orqali amalga oshiriladigan hu-
jumlar serverning o‘tkazuvchanlik qobiliyati-
ni pasaytirishga emas, balki server resursla-
rini sarflashga qaratilgan (Chai, Goh, Liew, &
Ponnusamy, 2023). Shuningdek, ular server
va veb-sayt o‘rtasida vositachilik qiluvchi
oralig aloga apparatlari, masalan, tarmog-
lararo ekranlar va tarmoqdagi yuklarni taq-
simlovchilarni nishonga oladi. Yovuz niyatli
foydalanuvchilar mavjud resurslarni sarflash
magqsadida soxta protokol so‘rovlarini yubo-
rish orqali server resurslarini haddan tash-
qari yuklaydi. Ushbu hujumlarning tezligi
sekundiga uzatilayotgan paketlar soni (pps)
bilan o‘lchanadi.

Protokollar yordamida amalga oshiriladi-
gan DDoS hujumlar turlariga quyidagilar ki-
radi:

Zararlangan
kompyuter

Yovuz niyatli
foydalanuvchi

——————— >
|
e Soxta SYN paket @'
——————— >

Soxta SYN paket

1. SYN flood hujumi. SYN flood hujumi - bu
serverning barcha mavjud resurslarini sarf
qilish orqali serverni qonuniy trafik uchun
foydalanib bo‘lmaydigan holatga Kkeltirib
qo‘yishni maqgsad qilgan protokolga hujum-
dir (Zeebaree, Jacksi, & Zebari, 2020). Dast-
labki ulanish so‘rovi (SYN) paketlarini gay-
ta-gayta yuborish orqali tajovuzkor magqgsadli
serverdagi barcha mavjud portlarni ortiqcha
yuklashi mumkin. Bu magqsadli serverning
gonuniy trafikka qisman yoki umuman javob
bermasligiga olib keladi. SYN flood hujumlari
TCPga ulanishi orqali “qo‘l siqish” jarayoni
yordamida ishlaydi (Nosov, Tezin, & Kirikova,
2023). Oddiy sharoitlarda TCP ulanishi ula-
nishni hosil gilish uchun quyidagi qadamlarni
o'z ichiga oladi (5-rasm):

- mijoz ulanishni boshlash uchun server-
ga SYN paketini yuboradi;

- keyin server ushbu dastlabki paketga
ulanishni tasdiqlash uchun SYN/ACK paketi
bilan javob beradji;

- nihoyat, mijoz serverdan paketni ol-
ganligini tasdiglash uchun ACK paketini qay-
taradi. Paketlarni yuborish va qabul qilish-
ning ushbu ketma-ketligi tugallangandan
so‘ng TCP ulanishi ochiq holatga o‘tadi ham-
da ma’lumotlarni yuborishi va qabul qilishi
mumkin.

----+» ?SYN-ACK

____» ?SYN-ACK

Jabrlanuvchi
kompyuter

5-rasm. SYN flood hujumini amalga oshirish sxemasi

Yovuz niyatli foydalanuvchi xizmatni rad
etishni amalga oshirish uchun server dast-
labki SYN paketini qabul gilganidan so‘ng bir
yoki bir nechta SYN/ACK paketlariga javob
berishi va “qo‘l siqish” jarayonining oxirgi
bosqichini kutishidan foydalanadi (Yang, Wu,
Lee, Lin, & Tsai, 2023). Buning uchun yovuz
niyatli foydalanuvchi soxta IP manzillar yor-
damida maqgsadli serverga katta hajmdagi
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SYN paketlarini yuboradi. Shundan keyin
server har bir ulanish so‘roviga javob bera-
di va so‘rovga javobni gabul qilishga tayyor
ochiq portni qoldiradi. Server hech gachon
kelmaydigan oxirgi ACK paketini kutayotgan-
da, yovuz niyatli foydalanuvchi yana Kkatta
hajmli SYN paketlarini yuborishda davom
etadi. Har bir yangi SYN paketining kelishi
serverga ma’lum vaqt davomida ochiq port-
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da yangi ulanishni vaqtincha ushlab turishi-
ga olib keladi va barcha mavjud portlardan
foydalanilgandan so‘ng server normal ishlash
holatini yo‘qotadi.

SYN flood hujumidan foydalanib, yovuz
niyatli foydalanuvchi boshqa DDoS hujum-
lariga qaraganda ancha kamroq trafik yor-
damida maqsadli server yoki boshga qurilma
uchun xizmat ko‘rsatishni rad etishni yara-
tishga urinadi.

2. IP fragmentatsiyaga asoslangan hujum.
[P manzilning fragmentatsiyasiga asoslan-
gan hujumlar protokol hujumlarining bir turi
bo‘lib, unda yovuz niyatli foydalanuvchi data-
grammalarni qismlarga bo‘lish mexanizmlari
yordamida tarmoqni boshqaradi (IP Frag-
mentation Attack). Ushbu hujum IP ni qism-
larga bo'lish jarayoniga asoslangan ma’lu-
motlarni uzatish jarayonida IP datagramma-
lar kichik paketlarga bo‘linadi, tarmoq orqali
uzatiladi va keyin dastlabki datagrammaga
gayta yig‘iladi. Fragmentatsiya ma’lumotlarni
uzatish uchun zarur, chunki har bir tarmogq-
da o‘zi qayta ishlay oladigan ma’lumotlar

Yovuz niyatli
foydalanuvchi

A
o’
2 4

INVITE

miqdori chegarasi mavjud. Ushbu chegara
maksimal uzatish birligi (MUB) deb nomlana-
di. Qabul qiluvchi serverning MUB dan katta-
roq bo‘lgan datagramma yuborilsa, uni to‘liq
uzatish uchun qismlarga bo‘lish kerak.

3. RTP flood hujumi. Voice over IP (VoIP)
- IP telefoniya, IP protokoli orqgali telefoniya.
VolIP telekommunikatsiya sanoatida inqilob qil-
di. Ko'p sonli foydalanuvchilar IP ma’lumotlar
tarmogqlaridan foydalanishmoqda (Vennila
& Manikandan, 2016). RTP - bu audio va vi-
deoni o'z ichiga olgan real vaqtda ma’lumot-
larni uzatish protokolidir. RTP quyidagi pro-
tokollardan iborat (Cadet & Fokum, 2016):

- real vaqtning transport protokoli (RTP)
real vaqt xususiyatlariga ega ma’lumotlarni
uzatish uchun mo‘ljallangan;

- RTP boshqaruv protokoli (RTCP) xizmat
ko‘rsatish sifatini kuzatish va joriy sessiya
ishtirokchilari to‘g'risidagi ma’lumotlarni
uzatish uchun mo‘ljallangan.

RTP flood hujumi 6-rasmda ko‘rsatilga-
nidek, yovuz niyatli foydalanuvchi media suh-
bat bosgichida media paketlarni yuboradi.

B
P

Auntefikatsiya so‘rovi

>
>

A

INVITE (qayd ma’lumotlari)

Soxta buyruq (BUSY)  Kod 100 Trying

v

INVITE

<t <

Kod 180 Ringing

Kod 200 OK

Kod 180 Ringing
Kod 200 OK

ACK

A A

> ACK

Media
ma’lumotlar

vYyVVY YV

6-rasm. RTP flood hujumini amalga oshirish sxemasi
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Keyinchalik yovuz niyatli foydalanuvchi
suhbat bosqichida maqsadli mijozlarga UDP
orqali uzatiladigan haqiqiy RTP ovozli xabar-
lari to‘plamini yaratadi va serverni trafikni
o‘tkazish qobiliyatini yo‘qotish uchun javob
xabarlarini tayyorlashga majbur qiladi. Bun-
ga u qonuniy foydalanuvchining qayd ma’lu-
motlarini buzish orqali erishadi. Bunday
RTP flood hujumi oqibatlari serverning had-
dan tashqari yuklanishi yoki ishlamay qoli-
shi, istalmagan trafikka, mijozlarga xizmat
ko‘rsatishning kechikishi yoki qotib qolishi,
go‘ng‘irogni to‘xtatib turish va hujum qilin-
gan serverlardan birining ortiqcha yuklani-
shiga olib keladi.

Dasturiy ilovalar darajasidagi hujumlar.
Dasturiy ilovalar darajasidagi hujumlar keng
ko‘lamli hujumlar va protokollar orqali qili-
nadigan hujumlarga nisbatan kamroq resurs
talab giladi. Ushbu turdagi hujumlar Apache,
Windows va OpenBSD kabi server dasturiy
ta’'minotlardagi kamchiliklarni nishonga ola-
di. Dasturiy ilovalar sathidagi DDoS hujum-
lari dastlab qonuniy ko‘rinadigan, ya'ni od-
diy foydalanuvchi trafigining xatti-harakatiga
taqlid qiluvchi ko‘p sonli so‘rovlar yuborish
orqali serverlarni buzadi. Dasturiy ilovalar
darajasidagi hujumlar fagat ma’lum dastur
paketlarini nishonga olganligi sababli ular
e’tibordan chetda qolishi mumkin. Dasturiy
ilovalar darajasidagi hujumlar veb-saytning

Yakunlanmagan
sessiya

Yovuz niyatli
foydalanuvchi

ma’lum funksiyalari ishlashini buzishga ga-
ratilgan.

1. Slowloris hujumi. Slowloris hujumi das-
turiy ilovalar darajasidagi hujumlar guruhi
vakili hisoblanadi. Slowloris DDoS hujumlar-
ni amalga oshirish uchun mo‘ljallangan das-
turiy ta'minot bo‘lib, bitta kompyuter yor-
damida veb-serverning xizmat ko‘rsatishini
rad etishga imkon beradi. Hujumni amalga
oshirish uchun minimal tarmoqli o‘tkazuv-
chanlik talab gilinadi. Bu fagat magqgsadli
serverning veb-serveriga ta’sir qiladi, boshqa
xizmat va portlarga deyarli hech gqanday no-
jo'ya ta’sir ko‘rsatmaydi. Slowloris veb-server
dasturiy ta’'minoti ko‘plab mashhur turlariga
nisbatan yuqori samarali ekanligi isbotlangan
(Mammadova & Aslanov, 2023). Slowloris -
bu HTTP’dan foydalanadigan TCP’ga asoslan-
gan DOS hujumi hisoblanadi. Buzg‘unchilar
HTTP serveriga bir nechta ulanishlarni o‘rna-
tadi va to‘lig bolmagan HTTP sarlavhalarini
muntazam ravishda yuboradi. Hujum server-
ga qisman, to‘lig bolmagan HTTP so‘rovla-
rini yuborish orqali qo‘llab-quvvatlanadi va
bu ulanishni bloklashda davom etadi. Uning
sarlavhalari serverga muntazam ravishda
yetib boradi. Bu hujumning asosiy g‘oyasi
bitta server mashinasini barcha ajratilgan
soketlarni to‘ldirmagunicha ko‘plab ula-

nishlarni ushlab turishga majbur qilishdir (7-
rasm).

Service Unavailable
Error 503

Ak
2|

Foydalanuvchi

7-rasm. Slowloris hujumini amalga oshirish sxemasi

Tadqiqot natijalari tahlili

O‘tkazilgan tadqiqotlar asosida shuni
ta’kidlash mumkinki, tagsimlangan DDoS
kiberhujumlar soni yildan yilga ortib bor-
moqda. Kiberhujumlar, asosan, davlat bosh-
qaruv tashkilotlari va jismoniy shaxslarga
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nisbatan amalga oshirilmoqda. Yovuz niyatli
foydalanuvchilarning asosiy e’tibori maxfiy
ma’lumotlarni olish va tashkilotlarning asosiy
ish faoliyatini buzishga qaratilgan. 8-rasm-
da yovuz niyatli foydalanuvchilar tomonidan
amalga oshirilgan hujumlar soni kvartal-
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larga bo‘lingan holda tahlil qilingan. Bun-
da 2022-yilning 3-4-kvartallari (Q3, Q4) va
2023-yilning 1-kvartali (Q1) ko‘rib chiqilgan
(Cybersecurity threatscape: Q1 2023).
Tajriba uchun olingan ma’lumotlar Posi-
tive Technologies (About Positive Technolo-
gies), “Laboratoriya Kasperskogo” (Kasper-
sky Lab), StormWall (About StormWall) kom-
paniyalari tomonidan tagdim etilgan tadqiqot
natijalariga asoslanadi. Keltirilgan manbalar
hozirgi kunda kiberxavfsizlik sohasida du-

500%
450%
400%
350%
300%
250%
200%
150%
100%

50%

nyo bozorida yetakchi kompaniyalar hisobla-
nadi. Ushbu kompaniyalar dunyoda kiber-
hujumlarni aniqlash va oldini olish imkonini
beruvchi mahsulotlar, yechimlar va servislar-
ni ishlab chiquvchi yetakchi kompaniyalar
sanaladi. Mazkur kompaniyalar maxsus dav-
lat organlari tomonidan berilgan litsenziya
va muvofiqlik sertifikatlariga ega. Kompani-
yalarning mahsulotlari, yechimlari va servis-
lari haqidagi to‘liq ma’lumotlarni manbalar-
dan olish mumkin.

454,37%
311,65%
'100%

2022 Q3

0%

2022 Q4 2023 Q1

8-rasm. Kvartallar bo‘yicha hujumlarning umumiy soni

9-rasmda yovuz niyatli foydalanuv-
chilar tomonidan amalga oshirilgan hu-

jumlar nimaga qaratilganligi tahlil qilin-
gan.

Moty maumotarn ot (N -
Asosiy ish faoliyatini buzish _ 17%

Davlat manfaatlariga zarar - 6%

yetkazish
.

Moliyaviy yo‘qotishlar

Hujumlarni amalga
oshirishda tashkilot va
jismoniy shaxslarning

resurslaridan foydalanish

B 2%
. o

9-rasm. Yovuz niyatli foydalanuvchilar tomonidan amalga oshirilgan hujumlar oqibatlari
(hujumlar ulushi)
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Tahlil natijalariga ko‘ra, DDoS hujum-
lari turi bo'yicha quyidagicha tagsimlandi:
UDP flood hujumi 53,64 %, SYN flood huju-
mi 22,37 %, TCP flood hujumi 20,17 %, ICMP

flood hujumi 3,62%, HTTP flood hujumi
2,42 %, GRE flood hujumi 1,41 %. 10-rasmda
DDoS hujumlarining turi bo‘yicha tagsimla-
nishi keltirilgan.

36206 242% 141%

\

= UDP-flood = SYN-flood

TCP-flood

ICMP-flood = HTTP-flood = GRE-flood

10-rasm. DDoS hujumlarining turlari bo‘yicha taqsimlanishi

Xulosalar

DDoS hujumlarining asosiy maqsadi ser-
ver va veb-resursni xizmat ko‘rsatishdan
voz kechishga undashdir. Kamchiliklar soni-
ning kamayishiga garamay, hanuzgacha ax-
borot-kommunikatsiya tizimlarining normal
ishlashini buzish uchun DDoS hujumlaridan
keng foydalanilmoqda. O‘tkazilgan tadqiqot-
ga ko'ra, axborot-kommunikatsiya tizimla-
riga bo‘layotgan DDoS hujumlarini amalga
oshirishda yovuz niyatli foydalanuvchilar to-
monidan eng ko‘p foydalanilgan hujum turi

sifatida UDP flood 53,64 % va eng kam foyda-
lanilgan hujum turi sifatida GRE flood 1,41 %
hujumi ekanligi aniglandi.

Maqolada xizmat ko‘rsatishdan voz ke-
chishga undovchi tagsimlangan hujumlar-
ning tasnifi ishlab chiqildi va har bir DDoS
hujumlarining ishlash sxemasi misollar orqali
ko‘rsatildi. Ushbu o‘tkazilgan tadqiqot tashki-
lotlarning kiberxavfsizligiga javob beruvchi
mutaxassislar va tarmoq administratorlariga
axborot-kommunikatsiya tizimlari xavfsizli-
gini ta'minlashda foydali bo‘lishi mumkin.
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Introduction

Mixture of polyolefins with natural
thermoplasticsisofgreatinterestnotonly from
the scientific point of view, but also because
of the possibility of its practical application.
Polymers are blended to produce polymer
materials with new and better properties and
to expand the range of polymer materials.

Uncontrolled development of morphology
at the stage of forming of biodegradable
compositions based on synthetic and natural
polymers restrains achieving satisfactory
physical, mechanical and operational
characteristics. Several studies have reported
successful preparation of PE/gelatin blends
using various techniques, such as solution
casting, melt blending, and electrospinning.
These studies showed that adding of gelatin
can improve mechanical, thermal, and barrier
properties of the blends (Normurodov,
Berdinazarov, Khakberdiev, Dusiyorov, &
Ashurov, 2022), (Normurodov, Berdinazarov,
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Abstract. In this work, a biodegradable
graft copolymer based on linear low density
polyethylene grafted maleic anhydride and gelatin
(LLDPE-g-MA/Gel) was formed by reactive mixing
of functionalized polyethylene with gelatin to
achieve finely dispersed blend morphology. Using
a selection of components of the mixture, we’'d
studied its morphology and thermal properties. It
was found that thermal stability (initial temperature)
of the composition decreases as the amount of
gelatin increases due to degradation of gelatin.
In the temperature range of 400-500 °C, the
maximum rate of destruction of the graft copolymer
increases significantly with higher gelatin content.
Samples having identical composition were
selected using a Brabender plastograph and a
mechanical mixer; and when taken at different
rates, the morphological structure of the samples
was determined to depend on their mixing rate.
The morphological structure was found to show
that increased speed leads to effective reaction
of two components and crushing of particles into
smaller ones.

Keywords: TGA, DSC, Biodegradation, gelatin,
glycerin, polyethylene, maleic anhydride.
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Annotatsiya. Ushbu maqolada nozik disperslan-
gan aralashma morfologiyasiga erishish uchun funk-
sionallashtirilgan polietilenni jelatin bilan reaktiv ara-
lashtirishda chiziqli past zichlikli polietilen payvand-
langan maleik angidrid va jelatin (LLDPE-g-MA/Gel)
asosida bioparchalanuvchi payvand sopolimeri hosil
qilish jarayoni yoritilgan. Aralashmaning tarkibiy qism-
larini tanlash yordamida uning morfologiyasi va termal
xususiyatlari o‘rganildi. Jelatin degradatsiyasi tufayli
uning miqdori oshgani sayin kompozitsiyaning termal
barqarorligi (dastlabki harorat) pasayishi aniglandi.
400-500°C harorat oralig‘ida jelatin miqdori ortishi bi-
lan payvand sopolimerining parchalanish tezligi sezi-
larli darajada oshadi. Xuddi shu tarkibdagi namunalar
Brabender plastografi va mexanik aralashtirgich yor-
damida olindi va namunalarning morfologik tuzilishi
ularning aralashtirish tezligiga qarab aniqlandi. Mor-
fologik tuzilishiga ko'ra, tezlik ortib borishi ikki kom-
ponentning samarali reaksiyaga kirishishi va zarralar-
ning kichrayishiga olib keladi.

Kalit so‘zlar: TGA, DSK, biologik parchalanish,
Jelatin, glitserin, polietilen, malein angidrid.

MOP®OJIOT'MYECKUE N TEPMUYECKUE
CBOWCTBA BUOPA3JIAFAEMbIX
NPUBUTbLIX COMOJIMMEPOB
LLDPE-G-MA/GEL KOMMNO3NTOB

HopmypogoB Hyp6ek ®ansynno yrnu,
[OOKTOPaHT;

BepavHasapoB Koaup6ek HypuguH yrnu,
[OOKTOPaHT;
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Hagberdiyev, Dusiyorov, & Ashurov, 2022),
(Wollerdorfer, & Bader, 1998), (Guo, He, Yang,
Xue, Zuo, Yu, & Rafailovich, 2016). Blending
can improve a wide variety of polymer
properties. However, while polymer blending
is attractive for producing new materials,
most polymer blends are incompatible. This is
the reason for difficulties faced in treatment
processes and worsening of performance
properties of such polymer mixtures (Rustgi
& Rustgi, 1998), (Nayak, 1999).

Packaging industry needs biodegradable
materials. Traditional synthetic polymers,
in particular polyolefins, despite a good
combination of production technology, the
possibility of varying physical and mechanical
characteristics and prices, pose significant
problems for the environment. To address this
issue, researchers have investigated the use of
biodegradable additives in view of improving
biodegradability of PE while maintaining its
properties. (Tian & Bilal, 2020), (Meena, et
al,, 2017), (Bastioli, 2001). Analytical review
indicates that solution to this problem is seen
in the use of biopolymers, or their combination
with synthetic polymers.

From this point of view, interest in creation
of blends of gelatin with synthetic polymers
continues unabated (Sarker, Dey, & Khan,
2011), (Kaur, et al., 2008). At the same time, it
was noted that normal mixing of gelatin with
polyolefin at various ratios produces very low
biodegradability rates (up to 10%), optimizing
the morphology of the blend by transferring
gelatin to its thermoplastic state can slightly
increase this indicator.

Given the expanding environmental
pollution crisis, biodegradable polymers
have drawn great research attention in the
academy and industry in the past two decades.
These environmentally benign polymers have
been recognized as promising materials for
replacing traditional polymers, because their
biodegradability can reduce waste pollution.
Biopolymers, including gelatin, chitosan, and
starch, have attracted great attention owing
to their biodegradability, biocompatibility,
and renewability. Gelatin, in particular, a
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protein-based biopolymer derived from
animal collagen is broadly used in various
applications, including food, pharmaceuticals,
and cosmetics (Lim, Auras, & Rubino, 2008),
(Behera, Sivanjineyulu, Chang, & Chiu, 2018).
Biodegradable polymer-based blends were
produced to enhance various properties
of original polymer components notably
(Raquez, Ramani, & Dubois, 2008), (Visakh
& Nazarenko, 2015). Crystallization rate and
crystallinity of crystalline polymers play
important role in resultant properties and
final applications. An enormous diversity of
morphologies and super-molecular structure
can be achieved by varying crystallization
conditions of crystallizable polymers (Vilay,
Mariatti, Ahmad, Pasomsouk, & Todo, 2009),
(Kalb & Pennings, 1980), (Harada, Ohya, lida,
Hayashi, Hirano, & Fukuda, 2007), (Mileva,
Tranchida, & Gahleitner, 2018), (Li & Yan,
2011), (Felder, et al., 2020).

Asaresultofthisresearch,wehaveobtained
LLDPE-g-MA/Gel copolymers based on maleic
anhydride (MA) grafted polyethylene (PE),
(LLDPE-g-MA) and gelatin (Gel). The work
was focused on investigating and comparing
crystallinity and morphological structures,
thermal stability, and hydrolytic degradation
of neat PE, LLDPE-g-MA (5%) and LLDPE-g-
MA/Gel composites and components.

Materials and methodology

Materials

Research and experiments were carried out
by the authors of the article in the laboratory of
nanostructured polymer composite materials
at the Institute of Polymer Chemistry and
Physics under the scientific project aimed at the
fundamental goal of “Nanocomposite polymer
based on polyolefins - polymer blends materials
produced in Uzbekistan” in 2022-2023.

Materials used: Linear low-density
polyethylene  (LLDPE) grade F-0320,
d=0.920 g/cm?3, MFI = 2.5 g/10 min (at a load
of 2.16 kg). Producer - Shurtan Gas Chemical
Complex of the Republic of Uzbekistan; Edible
gelatin (GEL) grade P - 200 (GOST 11293 -
2019). Producer JSC “MOGELIT”, Belarus;
Maleic anhydride (MA) C,H,O,, analytical

3’
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WHCTUTYT XuMnn 1 pmnsnkm nonnmMmepoB
Akagemunn Hayk Pecnybnukm Y3bekucraH

AHHOmMauyuu. B amou pabome 6uopasnaezae-
MbIU pueumol cornosiuMep Ha OCHOBE JIUHEUHO20
rnofusamursieHa HuU3KoU MIomHocmu € [Apusumsim
MarneuHosbIM aHaudpudom u xernamuHom (LLDPE-
g-MA/Gel) 6bin nonydeH nymem peakmugHo20 cMe-
wueaHusi (hyHKUUOHaIU3UpPOB8aHHO20 MOoU3IMuUsIeHa
¢ xxemamuHom 05151 O0CMUXKEHUST MesIKoOUCnepcHOU
mopghbornoeuu cmecu. C rnomouibro nodbopa Komro-
HEeHMOo8 cMecu U3y4YyeHbl ee Mopghosioausi U mepmo-
epasumempuyeckue ceolicmea. YcmaHo8/eHO, Ymo
mepmocmabunbHOCMb (HavasibHas memrepamypa)
KOMMO3UUUU CHUXaemcs 1o Mepe y8enudveHusi Kosu-
yecmea >efamuHa 3a cyem ezao Oeepadauuu. B uH-
mepeane memnepamyp 400-500 °C c ysenuyeHUeM
colepxaHus XenamuHa MakcuMallbHasi CKOpOCMb
paspyweHus npueumozo coroaumMepa 3Haqyumersib-
Ho so3pacmaem. Obpa3ybl 0OUHaKo8020 cocmasa
ombuparsu ¢ noMouwbro niacmoepaga bpabeHdepa,
MexaHU4Yyeckol Mewarku, ornpedensnu Mopghosioau-
YecKyto cmpykmypy obpa3yoe 8 3asucumMocmu om
cKkopocmu ux riepemewusaHus. o Mopghoroauyec-
Kol cmpykmype 6bi/io ycrmaHo8/1eHo, 4Ymo yeesuye-
Hue ckopocmu ripusodum K 3¢ghghekmueHoU peakyuu
08yx KOMIMOHeHmMo8 u OpobrieHuto Yyacmuy Ha bornee
MmeriKue.

Knroyeenie cnoesa: TIA, [CK, 6uodeepadauus,
JKeflamuH, enuuyepuH, MoAudMUIeH, MareuHo8bIU
aHaudpuo.

grade, colorless rhombic crystals, M_= 98.06
g/mol, was distilled at T,, = 84.0 °C/14 mm
Hg, T =60 °C, p*°=1.3140 g/cm®.

Preparing the thermoplastic gelatin

To dissolve gelatin granules and make
them thermoplastic, we put glycerin into
the distilled water and stirred until reaching
the same mixture, then added gelatin to the
resulting mixture and stirred again, then
heated it in an oven at 80 2C for two hours.
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Functionalization

Functionalization of LLDPE with maleic
anhydride (LLDPE-g-MA) was carried out
on a Brabender plastograph (Plasticorder
Brabender OHGDUISBURG Germany), with a
cam speed of 98 rpm and at a temperature of
180 = 5 °C (Ashurov, Sadikov, Khakberdiev,
Berdinazarov, Normurodov, 2020). The
concentration of maleic anhydride in the weld
is 5.0% by weight.

Polymer blends based on LLDPE-g-MA
and gelatin were obtained on a Brabender
plastograph, for 20 min, at 50 rpm and
180 £ 5 °C by adding plasticized gelatin to the
LLDPE-g-MA melt.

DSC and TGA measurements

Thermal analyses DSC and TGA of
polymer blends was carried out in a dynamic
mode on a LINSEIS THERMAL ANALYSIS
PT1600 [thermogravimetric analysis (TGA)]
instrument (in air atmosphere) in the range
between room temperature and 1000 °C,
guided by the requirements established by
the ASTM E 1131 standard. The heating rate
was 10 °C/min, the sample weight for analysis
was from 2 to 100 mg.

Atomic force microscope (AFM)

The morphology of polymer mixtures was
studied using atomic force (scanning probe
microscope Agilent 5500) microscopy at the

4 Weight loss (%)

room temperature. We used silicon cantilevers
with stiffness of 9.5 N/m and a frequency of
145 kHz. The maximum scanning area on AFM
along X, Y is 15 x 15 um2, along Z it is 1 pm.

Research findings

TGA and DSC measurements

Thermogravimetric analysis (TGA) and
differential scanning calorimetry (DSC) are
commonly used techniques to investigate
thermal properties of materials. Findings
from the measurements can provide
valuable information on thermal stability,
decompositionbehavior,and phase transitions
of the materials in question.

The statement in the text suggests that the
TGA measurements have revealed presence of
reaction products in the mixtures and initial
components under investigation. Changes
in the thermogravimetric characteristics, i.e.
initial degradation temperature (T,) and the
temperature of the maximum degradation rate
(T_.,), indicate to forming of new compounds
or degradation of the original components.

Table 1 provides a summary of the T,
and T__ values for various compositions of
mixtures and initial components. These values
can be used to compare thermal stability of
different materials as well as to assess the
effect of mixing on thermal properties of the
composite materials.

1. LLDPE
2. LLDPE-g-MA (5%)

3. LLDPE-g-MA/GEL: 70/30
4. LLDPE-g-MA/GEL: 60/40
5, LLDPE-g-MA/GEL: 50/50
6. LLDPE-g-MA/GEL: 40/60
7. GELATIN

Tempcmlm"t- (°C)
+—
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—3. LLDPE-g-MA/GEL: 70/30
—4. LLDPE-g-MA/GEL: 60/40
——S5.LLDPE-g-MA/GEL: 50/50
02 —6. LLDPE-g-MA/GEL: 40/60

=——7.GELATIN

b)
Fig. 1. Thermogravimetric curves (a) and the first derivative
of the TGA curves (b) of the film sample

Table 1
Thermal characteristics of LLDPE-g-MA /gelatin blends
Temperature according to the loss of mass is °C
No Sample name & Initial Maximum thermal decomposition rates Crzzta:_lé':'ty
~ | component ratio (wt%) | degradation (T_),°C go/ )
temperature o
T,°C Stage | Stage Il Stage lll
1 LLDPE 186 19.85
2 LLDPE-g-MA (5%) 242 18.15
3 | LLDPE-g-MA/GEL 70/30 233 14.85
100-200 °C 275-400 °C 400-500 °C
m(mg) £10% | 10 <m(mg) < 50% m(mg) 2 50%

4 | LLDPE-g-MA/GEL 60/40 223 13.32
5 | LLDPE-g-MA/GEL 50/50 190 12.02
6 | LLDPE-g-MA/GEL 40/60 201 10.4
7 GELATIN 97 -

Thermal decomposition of the LLDPE-g- maximum rate of thermal decomposition
MA/gelatin mixture on TGA curves comprises of the gelatinous phase are within 250-
three sequential stages. Stage [ in the 280 2C. Partial contribution to the weight
temperature range of 100-2009C is caused loss of the composition in this temperature
by the loss of absorbed and bound water range is also made by the onset of LLDPE-g-
molecules (weight loss less than 10% weight). MA dehydrogenation, the maximum rate of
Stage II, observed within 275-400 ¢C (weight thermal decomposition (Stage III) which falls
loss in the range of 10-50 wt%), corresponds at 450 °C. The position of this peak does not
to breaking of peptide bonds in the gelatin practically depend on the content of gelatin
macro chain (Moreno, Diaz, Atarés, & Chiralt, in the composition; as the content of gelatin
2016). Temperatures corresponding to the increases, it slightly shifts towards higher
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temperatures (up to 7 °C). Summarizing the
above TGA data, it can be noted that forming
of the graft copolymer LLDPE-g-MA/gelatin
leads toadecrease in thermal stability in terms
of T, by 10-40 °C, depending on the content
of gelatin 30-60 wt%, respectively, while
the maximum rate of thermal decomposition
of the graft copolymer (Stage III) rise in the
biopolymer content increases significantly
(from-0.14to-0.23 mg/K) due to degradation
of grafted gelatin.

Atomic force microscope (AFM)

The use of atomic force microscopy (AFM)
in the study of the morphology of dispersed
phase particles in polyethylene gelatin
composites is a valuable technique as it
enables high-resolution imaging of the surface
topography that can provide information
on the size, shape, and distribution of the
particles.

The findings presented in Figure
3 suggest that the mixing speed has a
significant effect on the size and shape of
the dispersed phase particles. Specifically,
increasing the mixing speed from 50 to 150

50 rpm

100 rpm

rpm leads to a reduction in particles’ size
and a change in their shape. This suggests
that the use of higher mixing speeds may
be beneficial in achieving a more uniform
distribution of the dispersed phase
particles in the composite material, that can
ultimately lead to improved physical and
mechanical properties.

Overall, the use of AFM jointly with varying
speeds of mixing provides valuable insights
into the morphology of composite materials
and can help in the development of better
processing methods for these materials.

In order to prevent coalescence of
particles of the dispersed phase of gelatin
in polyethylene and ensure a uniform
morphological distribution, the samples were
mixed at three different speeds and studied
under atomic force microscopy (AFM). The
speeds varied from 50 rpm, to 100 and 150
rpm (fig. 3). The phase analysis of the size and
distribution of the dispersed phase particles
shows that the dispersed phase particles
become smaller in size and have different
shapes when the speed rises.

150 rpm

Fig. 3. Atomic stress microscope images of samples taken at 50, 100 and 150 rpm

AFM studies show that in the structure
of the drawn samples, the dispersed phase
particles of the second component increased
in velocity, and distribution improved with
less coalescence. Thus, microscopic studies
have shown that the obtained polymer
mixtures have a structural morphology that
helps to improve physical and mechanical
properties of resulted materials.
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Conclusions

Grafting of thermoplastic gelatin to
maleated polyethylene promotes formation
of homogeneous compositions with a
finer dispersion of the gelatin phase in the
polyethylene matrix. Three stages of thermal
decomposition of the LLDPE-g-MA/gelatin
composition associated with the presence
of water molecules, degradation of the
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gelatin and polyethylene phases, have been
identified.

The presence of gelatin shifts significantly
the onset temperature of decomposition
towards low temperatures (from 242 to
201°C), while the temperature range of
degradation of the polyethylene matrix does
not undergo visible changes. The maximum
rate of degradation of the graft copolymer
in the temperature range of 400-500°C
with an increase in the content of gelatin
grows noticeably up from -0.14 to -0.23
mg/K. microscopic studies showed that the

resulted polymer mixtures have a structural
morphology that helps to improve physical-
mechanical properties of the obtained
materials.

Overall, the findings from this study
demonstrateapotential ofusingreactive mixing
toachieve a finely dispersed blend morphology
in biodegradable copolymers. Observations on
the effects of gelatin content and mixing speed
on thermal and morphological properties of
the copolymer provide valuable insights into
the development of better processing methods
for these materials.
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BIUAHUE PEFYJI9TOPA CUHTETUYECKOM
MHEPUUU HA NSMEHEHUA HACTOTDI
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TallKeHTCKNN rocygapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET

BBeaeHnue

YCTOMYUBOCTL  3JIEKTPOIHEPreTUUECKON
CUCTEeMbl, CBSI3aHHAs1 C YaCTOTOW CUCTEMbI U
yIJIOM [OBOPOTA POTOPA, 3aBUCUT OT KHUHe-
TUYECKOM 3HEepPruy BpalAIOUIMXCS MalluH
(ZBUraresieid U reHepaToOpoB), KOTOPbIe MO/I-
KJIIOUeHbI K 3HeprocucreMe. IcTOUHUKHU pac-
npeJieJIeHHON reHepaluH, Takhe Kak ¢oTo-
3JIEKTPUYECKHE U BeTPsiHble JHEPTeTUYECKHe
YCTAaHOBKH, MOJK/JIIOYEHHbIE Yepe3 CUJIOBble
npeobpas3oBaTesid, He BHOCAT BKJaZa B JlOC-
TYIHYI0 KHHeTh4ecKyw 3Hepruio (Wu & Shu,
2015), (Lee, Kang, Muljadi, & Sgrensen, 2014).

B TeuyeHHe mNepBbIX HECKOJIbKHUX CEKYH[
1ocJie OTKJIIOYEeHHUs] WM Iepexo/la B aCHH-
XPOHHBIN pPeXHUM paboOThl MOIIHOW CUHXPOH-
HOW MalllMHbI YacTOTA CETH HAYMHAET Pe3KO
CHWXKAThbCA. BesnunHa mnasieHUs 4acTOThI B
CYIIECTBYIOUIMX 3HEPTOCUCTEMAX 3aBUCUT OT
WHEPIIMOHHOCTU CHUHXPOHHBIX T'€HEpPaTOPOB.
[lajleHHe YacTOThI MOXKET ObITh OTPAHUYEHO B
TedyeHHUe MepBbIX 7-10 ceKyH/, Moc/e OTKIIIO-
YeHUs] UCTOYHUKA reHepaliu. ITO M03BOJISET
MEePBUYHBIM PEryJisiTOpaM IMPU HUMERIUXCS
pe3epBax BOCCTAaHOBUTb HOMHHAJIbHYIO Yac-
ToTy ceTH (De Almeida & Lopes, 2005).

B pexxumax paboTbl C OOJIbLIOW AoJjel
POU3BO/ICTBA SHEPTUM HA BETPSHBIX U COJI-
HEYHBIX 3JIEKTPOCTAHLMUSAX U, CIe/[0BATEsb-
HO, HeGOJIbILIOW Jl0JIell CHUHXPOHHBIX TeHe-
paTopoB, MOJK/JIIOYEHHBIX K CETH, 4acTOTa
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AHHOmMauyusi. Cmambs nocesueHa npuMeHeHUo
8eMmpO3HeP2EMUYECKUX YCMAaHOBOK KaK UCMOYHUKO8
CUHMemu4ecKol UHepyuUU C Uerbio Mo8bIeHUs 3a-
rnacos ycmou4usocmu u 0eMrghuposaHusi 4Hacmomal
konebaHull. Llenbto OaHHO20 uccriedos8aHus S6ns-
emcsi ycmaHo8/IeHUe 803MOXHOCMU UCIMOb308aHUS
peaynsmopa CUHMemu4YecKolU UHepuUU 8empoaHep-
2emuYecKUx yYCmaHOoB0K Ori YMEHbWEeHUSs aMriu-
my0d Yacmomel KoebaHuli 8 Nepexo0HbIX pexxumax.
OO0HuM u3 nocnedcmeutl uHmezpayuu 60buUI020 Ko-
Jsiudecmea 8empsiHbIX 3rieKmpocmaHyull sensemcs
YMEeHbUWEeHUE Ko/u4decmea KUHemu4eckol 3Hepauu
(uHepuyuu), docmynHou 0nsi pabomsi cucmemsl. Ecriu
UHepyusi cucmembl CmaHo8UMCS C/IUWKOM Masiou,
3mMo Moxem rnocmasume r1od yepo3y cmabusibHOCMb
yacmombl Mpu 8bIX00e U3 CMPOs KPYrHbIX 2eHepu-
pyrowux eoduHuy. Yem meHbwe MOMEHmM UHepuuu
8 cucmeme, mem bonbwue KonebaHusi Yacmomb|
rpoucxo0am rocsie HapyweHus banaHca akmusHoU
mowHocmu. [MonydYeH peaynsamop cuHmemu4eckol
UHepyuu 8emposoll 3HepeemuyecKol ycmaHOBKU,
r03e8015WUl YMEHbWUMb poeasikl Yacmomsl fnpu
rnepexodHbix pexumax. CoenaHbl pekomeHOauuu
OmHocumeribHO 8b160pa KO3ghghuyUEHMOB yCueHUs
peaynsmopa uHepuyuu. Npusodumcs modesnb yrpas-
JIeHUsI 8emMpPO3HEepP2emMUYECKUMU yCmaHo8KamMu pe-
2ynsmopoM cuHmemu4eckol uHepyuu. Ha npumepe
mecmoeoll CXeMbl 3MIeKMpPO3Hep2emu4yeckol Ccuc-
membl MposedeHo MoOesiuposaHUEe 803MYyLEHUl 8
gude Habpoca Hazpy3Ku U KOPOMKO20 3aMblKaHUSI.
B kayecmee pe3yrnbmama rpueedeHbl xapakmepuc-
MUKU U3MEHEHUS 4Yacmombl 3/1€KMpPO3IHEP2emMuUYeC-
KoU cucmembl 8 Crlydae omcymcmeusi U Hasuqusi ee-
mpoaHepaemu4eckol yCcmaHO8KU.

Knroyeeblie cnoea: 8emposaHepaemuyeckas
ycmaHo8Ka, cuHmemu4eckasi UHepUUS, peaynssmop,
KonebaHus Yacmomsl, o3myuwieHus, MPTT.
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SINTETIK INERSIYA ROSTLAGICHLARINING
O‘TKINCHI HOLATLARDA ELEKTR ENERGETIKA
TIZIMLARI CHASTOTA O‘ZGARISHIGA TA’SIRI

Maxmudov Toxir Farxadovich,
texnika fanlari bo‘yicha falsafa doktori (PhD), "Elektr
stantsiyalari, tarmoglari va tizimlari" kafedrasi
dotsenti

Toshkent davlat texnika universiteti

Annotatsiya. Maqolada turg‘unlik chegaralari-
ni oshirish va tebranishlar chastotasini dempferlash
magqsadida shamol elektr stansiyalari sintetik inersi-
ya manbalari sifatida ko'rib chiqildi. Ushbu tadqiqot-
ning maqsadi tebranishlar chastota amplitudasini
o'‘tkinchi holatlarda kamaytirish uchun shamol ener-
getik qurilmalarining sintetik inersiya rostlagichlari-
dan foydalanish imkoniyatini aniqlashdir. Ko‘p sonli
shamol elektr stansiyalarini birlashtirishning nati-
jalaridan biri — bu tizim ishi uchun kerakli bo‘lgan
kinetik energiya (inersiya) miqdorini kamaytirishdir.
Agar tizim inersiyasi juda past bo‘lsa, u katta ishlab
chiqarish bloklari ishlamay qolganda chastota barqa-
rorligini buzishi mumkin. Tizimdagi inersiya momenti
ganchalik kichik bo‘lsa, faol quvvat balansi buzilgani-
dan keyin chastota o‘zgarishi shunchalik ko'p bo‘la-
di. Tadqiqot davomida shamol elektr stansiyasining
sintetik inersiya rostlagichi ishlab chiqildi, bu o'‘tkin-
chi holatlarda chastotaning pasayishini kamaytirish
imkonini beradi. Inersiya rostlagichi uchun kuchayti-
rish koeffitsiyentlarini tanlash bo‘yicha tavsiyalar
berilgan. Sintetik inersiya rostlagichiga ega shamol
qurilmalari uchun boshqaruv modeli keltirilgan.
Elektr energetika tizimining test sxemasi misolida
yuklama oshishi va qisqa tutashuv Kko'rinishidagi

OyZieT o4eHb OBICTPO MaZaTh, YTO MOCTABUT
1o/, yrpo3y YCTOMYMBOCTb CHUCTeMbl. Bo3-
MOXKHO€e pelleHHe [ TNpeJoTBpalleHus
HeCTabUJIBbHOCTH (4aCTOThI) COCTOUT B TOM,
4YTOOBbI 00€CneYuTh BeTpsiHble TYpOUHBI TaK
Ha3blBa€MbIM «CHUHTETHYECKUM MOMEHTOM
MHEPLHUU», TO eCTb BO3MOXHOCTbIO BBECTH
JIONIOJIHUTE/IbHYI0 HWHEPIIMI0 B CHUCTEMY B
caydae OBICTPOTO H/WJIM 3HAYUTENBHOTO
CHMKeHUA 4acToTbl. C TEeXHUYECKOW TOu-
KU 3peHUs] SHeprusi reHepupyeTcs 3a CYeT
Bpallaloleiics Maccbl BeTPSHOW TypOu-
Hbl. 3apy0Oe)kHble HCC/I€e0BaHUs I0Ka3a-
JIA, 4YTO CHHTETUYECKUA MOMEHT WHepIUHU
MOXeT yJep>XXUBaTb CUCTEMY YCTOWYUBOM
Jl0 Tex MOop, NOoKa He BCTYNUT B JelCTBHUE
NEepBUYHBIA DPEeryjasiToOp 4acTOTbl Ha 3JIeK-
TpoctaHnuax (Margaris, Papathanassiou,
Hatziargyriou, Hansen, & Sgrensen, 2012),
(Arani & Mohamed, Analysis and impacts
of implementing droop control in DFIG-
based wind turbines on microgrid/weak-
grid stability, 2015), (Arani & El-Saadany,
Implementing virtual inertia in DFIG-based
wind power generation, 2013).

MaTepuasibl 1 METO/bI

Ha pucyHke 1 npuBeseHa CTPYKTypHas
cxeMa ylnpaBJieHWs] aKTUBHOM MOIIHOCTbIO
BETpPO3HEpPreTU4YeCcKol yctaHoBKkU (BY3)
(Vidyanandan & Senroy, 2012).

beta _max
beta max /—
/_ rmax
Pact Ki 1
Kp+— - = beta
+ S + s
- _/ rmin
Pref beta min _/
beta min
Vw Pm I- Pe
beta Pm = f(Vw, beta,ckopocTs) Ban I'eneparop
w

CxopocTb BpaweHus poropa

Puc. 1. Cucrema pery/issiTopa reHepaTopa BeTPSIHOM TYypGOUHBI
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[na ynpaBjieHUd yIJIOM IOBOpOTa JIO-
nacteid TypOMHBI MCIOJIb3YeTC NPONOPLHU-
OHaJIbHO-UHTerpaibHbid (I[IM) perynsaTop,
KOTOPBIA peryavMpyeTrci C y4eTOM OLIHUO6-
KU MexJy ($aKTHYeCKOM U ONOPHOM MOIl-
HOCTbIO TeHepaTopa. Bbixos ynpaBiieHUs
TaHra)keM (yroJs moBopoTa JIONAaTKU TypOU-
Hbl) MOCTyHnaeT B MeXaHUYECKYH CHUCTEMY
ynpaBJjieHud. Rmin, rmax COOTBeTCTBYIOT
MHUHMMaJbHOM W MaKCHMaJbHOM CKOPOCTH
OBOpOTa JionacTu Typ6uHbl (Morren, Haan,
Kling, & Ferreira, 2006).

MexaHuveckass MouiHocTb (Pm) ompe-
JlensieTcss Kak QyHKLMS TpeX BXOJHBIX Ile-
peMeHHBIX, TaKUX KaK yroJ TaHraxa (beta),
ckopocTb BeTpa (V) U CKOpOCTb BpalleHus
poTtopa (w).

CkopocTb BpallleHUs1 BeTPSAHOU TypOUHBI
He CMHXPOHHA C CEThI0 U peryJupyeTcs JJis
MaKCHUMHU3allud TPOU3BOJCTBA AKTUBHOM
sHepruu. ['eHepaTop BeTPSAHOW TYpPOUHBI
no cBoei cytu otfhesneH ot cetu (Mehigan,
2020).

Pe3ysibTaThbl MiCC/Ie JOBAaHUS

WUpeosiorus ynpaB/ieHUS] CHHTETUYECKOMN
MHepLUel 3aK/4aeTcsd B OOHapy:KeHUHU
3HAUYUTEJIbHbIX NMPOBAJIOB 4YacTOTbl CETU U
BpPEMEHHOM YBeJIMYEHUU BbIXOJHON MOILHO-
CTU BETPSAHOMN TYpPOUHBL.

BeTpsiHas TypO6uHa MOXKeT ObICTPO HaKall-
JIUBaTb U BBICBOOOX/AATh 6O0JIbIIOE KOJIMYe-
CTBO KMHETUYECKOW 3HEePIruy BpalllaloLiuxcs
Macc 6s1arozaps CUJIOBOMY 3JIEKTPOHHOMY
npeo6pa3oBaTeJito, 3a c4eT 6OJIbIIOW HHep-
OMU U IIMPOKOMY H3MEHEHHUID CKOPOCTH
BpalleHUs. TeM He MeHee BbIOPOC 3HEpPTrUU
B CeTb BO3MOXXEH TOJIbKO B TeYeHHe KOpOT-
Koro nepuoja BpemeHu (o 30 cek.), a Boc-
CTAHOBJIEHHE MOUIHOCTU BETPSAHOM TypOU-
Hbl obecneunBaeTcs ceTbio (Diaz-Gonzalez,
2014), (Cheng, 2020), (Dreidy, Mokhlis, &
Mekhilef, 2017).

[loBbILIIEHWE CUHTETUYECKOW HWHEepPLUHU
OCyLIeCTBJISIETCA 3a CYeT ObICTPOro YyBe-
JIMYEeHUs KpYTAILLero MOMeHTa TreHepaTo-
pa Npy CHUXKEHUHU 4YaCTOThl CETH, YTO NpHU-
BOJUT K CHW)XXEHHUIO CKOPOCTH BpalleHUs
BeTpPAHOW TypOMHBI. CHUXKEHHE CKOpPOCTH

PRINT ISSN 2181-9637
ONLINE ISSN 2181-4317
4 /2023

NIM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N MUHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

buzilishlarni modellashtirish amalga oshirildi. Natija-
da shamol elekir stansiyasi mavjud bo‘lmaganda va
mavjud bo‘lganda, elektr energetika tizimining chas-
totasini o‘zgartirish xususiyatlari olindi.

Kalit so‘zlar: shamol elektr stansiyasi, sintetik
inersiya, regulyator, chastota o‘zgarishi, bezovtala-
nishlar, MPTT.

INFLUENCE OF THE SYNTHETIC INERTIA
REGULATOR ON FREQUENCY CHANGES OF
ELECTRIC POWER SYSTEMS IN
TRANSIENT MODES

Makhmudov Tokhir Farhadovich,
Doctor of Philosophy in Technical Sciences (PhD),
Associate Professor of the Department of
“Electrical Power Plants, Networks and Systems”

Tashkent State Technical University

Abstract. The article is devoted to the use of
wind power plants as sources of synthetic inertia in
order to increase the stability margins and damping
frequency fluctuations. The purpose of this study
is to establish the possibility of using the synthetic
inertia controller of wind turbines to reduce the
amplitudes of frequency fluctuations in transient
conditions. One consequence of integrating a large
number of wind farms is to reduce the amount of
kinetic energy (inertia) available to operate the
system. If the system inertia becomes too low, it
can compromise frequency stability when large
generating units fail. The smaller the moment of
inertia in the system, the greater the frequency
fluctuations occur after the active power balance is
disturbed. A regulator of synthetic inertia of a wind
power plant has been obtained, which makes it
possible to reduce frequency dips during transient
conditions. Recommendations are made regarding
the choice of gain factors for the inertia controller.
A control model for wind turbines with a synthetic
inertia controller is presented. On the example of
a test circuit of an electric power system, modeling
of disturbances in the form of a load surge and
a short circuit was carried out. As a result, the
characteristics of the change in the frequency of the
electric power system in the absence and presence
of a wind power plant are given.

Keywords: wind power plant, synthetic inertia,
regulator, frequency fluctuations, perturbations,
MPTT.

BpallleHHUs1 poTopa SABJSETCA Pe3yJbTaTOM
npeo6pa3oBaHUsl KUHETUYECKOW 3HEpPTrUu
poTopa B 3JieKTpuueckywo. HemocTaTkom
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3TOro mnpeo6pa3oBaHUsl SBJSETCA TO, YTO
10CJle MHEPIIMOHHOTO OTKJIMKA CJeAyeT Ie-
pHO/J; BOCCTAaHOBJIEHHS], B TeY€HHE KOTOPOTO
reHepaTop BeTPSAHOW TYpOUHBI BblpabaThl-
BaeT MEHbILIYI MOLHOCTD JJIsl TOr0, YTOObI
poTOp pas3orHajics [0 ONTUMaJbHOWU CKO-
poctu. CyliecTByeT Tak»Ke OMACHOCTb TOTO,
YTO CKOPOCTb BpallleHUs poOTOopa ymajeT
CJIMIIKOM CUJIbHO (HampuMep, HUXKe CKOpO-
CTU BKJIIOYEHHS), UYTO NPHUBEAET K OTKJIIO-
YyeHHUI0 BeTpsAHOU Typ6buHbl (Wang & Wu,
2018).

YTo6bl  peasn30BaThb  BUPTYaJbHYIO
MHEPIMI0O Ha TeHepaTopax BEeTPSAHBIX Typ-
OMH HE0OX0/IMMO MOHSATh, KaK IpeobpasyeT-
csl SHeprus BeTpa. MOLIHOCTh BeTpa paccyu-
ThIBaeTcs cjaeAyomuMm obpasoMm (Nguyen,
2017):

1
Pying = 2 “p-A- V\f/ind (1)

[lapameTpel p, A ¥ v, TPENCTaBAAIT
co060¥ MJOTHOCTH BoO3ayxa [Kr/m?], mio-
majab 0OXBaTa poTopa [M?] U CKOpPOCThb Be-
Tpa [M/c] cooTBeTcTBeHHO. /[los1g 3Hep-
rMUM BeTpa, NpeobpasyeMas B KHUHETH-
YeCKyl SJHepruio, Ha3blBaeTcsd Ko3dpu-
nueHtoM MmouHoctu Cp(f, A) (Lee, Kang,
Muljadi, & Sgrensen, 2014), (De Almeida &
Lopes, 2005), (Margaris, Papathanassiou,
Hatziargyriou, Hansen, & Sgrensen, 2012).
KoaddunpueHT MOIIHOCTU UMEET TEOPETH-
YyeCcKUU BepxHUU mpeges, paBHbikd 0,593,
KOTOpbIX Ha3blBaeTcd mnpegesom bertna.
KoaddunueHT MOIHOCTHU 3aBUCUT OT yrJa
HaKJIOHA JionacTed TypOuHBI f U OTHOlIe-
HUSI CKOPOCTH KOHYHKA JIONACTH TypOUHBI
K GaKTUYeCKOW CKOpPOCTHU BeTpa A. Ypas-
HeHUe JJs pacueTa KoadpuuueHTta A Bbl-
rIgAdT caeaywmydM  o6pasom (Nguyen,
2017):

1= Wrotor'Rrotor (2)
Vwind ’

rge o, . 0603HaYaeT CKOPOCTb BpalleHHs
poTopa [paa/c], a AyinHa poTopa o603Haya-
eTcd R [M]. OTcnexxuBaHue TOYKU MakK-

rotor

cuMasibHOM MowHocTH (MPPT - Maximum
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Power Point Tracking) fos>kHO U3MeHATb
CKOPOCTb BpallleHHMs poTopa NpONopLHUO-
HaJIbHO CKOPOCTH BeTpa BMeCTe C YIJIOM
HaKJIOHA JiomacTel, 4YTOObl HAUTHU KO3)-
buLMeHT MakcuMaJbHOU MoiHocTH (Shi,
Wang, & Ma, 2016). [Ipu fob6aBjieHUU KO-
s¢dunMreHTa MOLHOCTU B ypaBHeHHe (1)
MexXaHUYecKass MOLHOCTb, MpUBOAALIAA
B JIBU)KEHHE TeHepaTop, pPacCYUTbIBAeTCs
cneaywoimuMm  obpa3om (Gonzalez-Longatt,
2016):

1
Prech = E -Cp(B,A)-p-A- v\iind (3)

YT0ObI HAUTH ONTUMAJILHBIN YTOJI HAKJIO-
Ha JIONACTH, a TaKXe B3aUMOCBA3b MEXAY
MeXaHW4YeCKON MOILHOCTBIO, CKOPOCTBIO BET-
pPa U CKOpPOCTBIO BpallleHUs pOTOpa, HA pHU-
CYHKe 2 u306pakeHa OINTHMaJibHas TpaekK-
Topua MPPT Ha npuMmepe xapaKTepUCTUKHU
3aBUCHUMOCTH MeXaHWYeCKON MOIIHOCTU OT
CKOopocTH BpaileHus Typ6unbl (Chamorro,
2020).

Ckopoctb BeTpa
11.8 m/s

|
w

e Kpusas MPPT

ey Hovmnasnbnas ckopoctn
BETPA

Mexannuyeckas MOIHOCTL

v

CkopocTh BpaleHusi TYpOHHBI

Puc. 2. XapakTepuCcTUKH MOLIHOCTU TYPOUHBI

Ha pucyHke 2 mokasaHo, YTO B 3aBHUCH-
MOCTHU OT CKOPOCTH BeTpa CylleCTByeT CKO-
pOCTb BpallleHHus1 poTopa TYpOHHBI, IPU KO-
TOpPOU OyJleT TeHepupoBaATbCS MaKCHUMaJlb-
Has MexaHWYecCKasi MOIIIHOCTb Ha BXOJle Te-
HepaTopa.

Ha pucyHke 3 npuBejsieHa cxeMa ynpaB-
JleHus MolgHocTu BIY ¢ yyetom Mojenu
peryJiiTopa CHHTETUYEeCKOW UHEPIUU.
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Mexanuueckas TacTh
Mgeﬂ
CkopocTe poTtopa
L KOHTPOJb —> Pmcch
MPPT . |Bew_| TypGuma |v_ Ban
— 10nacTe

Iencparop —a>P
— [

PEI'_\'.I}I TOP CHHTETH eeKoi | HEepHNHH

AP

+
K, S
+

QuapTp 4 K J

dt 1

Puc. 3. Moaesib BJY ¢ peryasiTopoM CHHTETUYECKOU NHEPIMH

dunpTp B cxeMe peryJsisiTopa CUHTETHYe- Mepe TeCTOBOM MOJe/NU 3JeKTPOIHepreTHU-
CKOM MHepLUU NpeJHa3HAYEH [JIS MoJjaBJie- 4YeCKOW CUCTeMbl, NMPUBEJIEHHOW Ha PHUCYH-
HUS IIyMa U MOMeX U MO03BOJISIeT MOBBICUTh Ke 4. cXo/iHble JAaHHbIe HCCIelyeMOU cuc-
yCTOMYUBYI0 paboTy peryasaTopa. Koaddu- Tembl npuBeseHbl B Tabaunax 1-3.
UMeHT ycuieHusa K, jpuddepenumanbHo-
ro KaHaJjla peryJjsTopa NpeJHa3HadyeH [Jis

yCUJIeHUs CUTHaJa CKOpocTH wu3MeHenms -1 1 T-1 5 y 6 T-2 2 T-2
qacToThl. [Ipy 3TOM 4Ype3MepHO 6OJbIIKE @—‘—@ 7 @—@
BeJINYMHBI Ko3dduipenta ycunenus K, mo- L ¢

TYT NPUBECTU K 3HAYUTEJbHOMY YCKOPEHUIO

BpalleHusl TYPOUHbBI, YTO CKaXKeTCs Ha Mexa- 200 MBr 200 MBr
HUYeCKOoM 4Yactu BIY. Bosblive BeJIMYUHBI

koadpuuneHTa K, MOryT IPUBOAUTD K pe3-

KOMY IT1aJIeHUI0 CKOPOCTH BpalleHUs Typou- 7 |

Hbl. B pesy/ibTaTe 3TOro Typ6HHA MOXeET He 200 MBT\L @ ;i‘\ 400 MBr
BOCCTAHOBHUTb MCXOAHBIA PEXHUM PpabOThI T-3 ATy

1ocJie CHATHS BO3MyILeHUsA. MaJible e 3Ha- 3 a-i-

yeHUsA K03QQDUIMEHTOB YCUIEHUs CHUMKAIOT 1:3@ ;»Ti\ BOV

3pdeKTUBHOCTb pPabOThI perysaTopa CUHTe-
Tuyecko nHepuuu (Mehigan, 2020).
AHanu3 pe3y/IbTaTOB UCC/IeJOBAHUS
Peasuzyem Mozens B3Y c yyeTtom pery-
JIITOpAa CUHTeTU4YeCcKoW MHepnuu (puc. 3) B
nporpaMmMHoM komiiekce DIgSilent Power
Factory. Koa¢pdunuent ycunenus K, npumem

Puc. 4. Moae1b TeCTOBOM
3JIEKTPO3HEPreTHYECKON CUCTEMbI

Ta6smna 1
IlapameTpsl reneparopos I'-1-T'-3

P H t}
paBHBIM 9, a K, paBHBIM 25. MBT | €95%uon | Uiow KB | X, 0.6. | X', 0.8/ T, cex.
BiussHWe CUHTETUYECKOW HWHepLUH Ha 200 0,85 15,75 1,84 0,295 6,4

YCTOP'I‘{PIBOCTb 6y,£[€M HCCJIe0BATb Ha IIpHU-
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Ta6una 2
ITapameTps! JIDII
NnHuna Mapka Anuha, U, KB | X;, OM/km
npoeoaa KM Howm
5-6 AC-240/32 60 220 0,435
5-7 AC-240/32 30 220 0,435
6-7 AC-240/32 45 220 0,435
Tao6sinna 3
IlapameTpsl TpaHCHOPMATOPOB
TpaHcdopmaTop Tvn U, %
T-1 TOLU-250000/242/15.75 11
T-2 TOLU-250000/242/15.75 11
T-3 TOLU-250000/242/15.75 11
T-4 TOL-400000/242/15.75 11
f,Hz

5015 |-

4990

|
4985 -

4940 |-

4815

48,80

K y3ny 7 cucremsnl (puc. 4) BMecTO reHe-
paTtopa 3 6yzeM noJikjar4aTbh BAY 4-ro Tuna
MouHoCTbIo 400 MBT. TakuM 06pa3omM B cuc-
TeMe OyJleT 3Ha4YMTeJibHas [0Ji1 BETPSHOU
reHeparnuu.

[lepBbIi ONBIT OyZi€T 3aK/I0YATHCSA B IPU-
coeguHeHuu Harpysku 200 MBT k muHe 7 u
OlleHKe INOBeJleHUsl peryjasTopa CHUHTETHU-
yeckoil mHepuuu. Ha pucyHke 5 npuBeseHbl
KpUBble M3MEHEHUSl 4aCTOThl CUCTEMBI NpHU
Habpoce Harpys3kH, 04eBHU/IHO, YTO C BHeJipe-
HUeM MolHoW B3JY obias vuHepuus cucre-
Mbl CHU>KAaeTCsl U MPOUCXOAUT GoJiee 3HAUU-
TeJIbHOe CHUXKEeHUe 4acTOoThI (KpuBas 3).

|
-0.100 1918 3837

L
5,958 7973 5]

t, sec.

Puc. 5. KpuBble U3MeHeHHUA YaCTOThI IPU HA6pOCe HAarpy3KH:
1 - 6e3 BJY; 2 - ¢ BJY c cuHTeTHYeCcKO MHepuuei; 3 - ¢ BJY 6e3 cuHTeTU4YeCKO MHEePLUU

[Ipy HanUYUU Ke peryasaTopa CHUHTe-
TUYEeCKOHM HHepuuU (KpuUBasg 2) BeJUYU-
Ha CHMJXKEHHS 4acCTOTbl YMEHbIIAeTCH, YTO
CBUZETEJNbCTBYET 0 BkJajze BIY B obuyto
MHEPLUI0 CUCTEMBbl NpPHU IEpPEeXOJHBbIX pe-
KuMax. B ciaydae orcytcTtBusa BIY (kpuBas
1) 3HaueHUe 4YaCTOThbl HECKOJIbBKO OOJIblIIE,
YTO 00'bACHAETCA TEM, UTO Ha reHepaTopax
['-1-I'-3 uMerTCA NepBUYHbIE PEryJATOPHI
YaCTOTHI.

Jlanee npoBeseM ONbIT Tpex$pasHOro Ko-
poTkoro 3ambikaHua (K3) ¢ panbHeimum
OTKJIIOYUeHHEeM JIMHUU 5-6 (puc. 4). KopoTkoe
3aMblKaHWe MOJeJIMpPOBaJIOCh Ha cepeflHe
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JIMHWH, a NpoAoJnKUTenbHOCTh K3 cocTtaBu-
Jga 0,2 cek.

Ha pucyHke 6 noka3aHbl KpUBble U3MeHe-
HMS 4acTOThI cucTeMbl pu K3 Ha inHuM.

[Ipu Hasmyuu B cucteMe BIY 6e3 peryss-
TOpa CUHTETUYECKOW MHEepLUH HabJII0jan0Ch
3HAYUTEeJIbHOE TIOBBIIIEHUE YacTOThl (Kpu-
Basd 3), UTO CBU/IETEJbCTBYET 00 yYBeJUYEHUHU
YCKOPSIOIEro MOMEHTa Ha BaJlaXx CUHXPOHHBIX
reHepaToOpOB U, KaK CJIe/ICTBUE, CHPKEHUU U-
HaMHWYeCKOM YCTOMYMBOCTH. [Ipy Hamn4nm xe
CUHTeTHYeCKON HMHepuuM (KpuBas 2) aMIIM-
TyZa KoJieOaHWU 4acTOThl YMEHbLIUJIACh, YTO
CBSI3aHO C J06aB/IeHHEeM UHEPLUU B CUCTEMY.
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SO

L
0,100 1,918 3,937

L
5,955 7973 s]

Puc. 6. KpuBble u3aMeHeHUs 4acToThI npu K3:
1 - 6e3 BJY; 2 - ¢ BJY c cuHTeTUYeCcKOi MHepuuei; 3 - ¢ BJY 6e3 cMHTeTUYEeCKOMH HHePIUU

BbIBOAbI

[IpoBeeHHOEe ucc/en0BaHUE MOKa3blBa-
€T, 4YTO NP YBeJU4YeHUH A0Ju BIY B 0611el
reHepanyu 3JIeKTPOIHEPreTU4YeCKUX CHUC-
TEM CHUXKAeTCS WHEPLUUOHHOCTb CUCTEMBI K
BHEIIHMM BO3MYILlEHUSM, 3aK/JII0YAIOILAsACA B
yBeJIMYEHUU KOJIeOAHMU 4YacCTOThl U CHUXKe-
HUHW YCTOMYUBOCTH.

[IpyuMeHeHVe TNpPaBUJIIBHO HACTPOEHHBIX
pPEryJIiITOPOB CUHTETUYEeCKOW HHepuuu BIY
N03BOJIIET KPaTKOBPEMEHHO YBEJIMYUTDb Bbl-

pabaTbiBaeMyl0 aKTHUBHYI MOIIHOCTb BET-
pSAHBIMHU TeHepaTopaMH, TeM CaMbIM KOM-
NneHCUpys AucHaTaHC aKTHBHOW MOITHOCTH B
3HEProcucTeMe Ha BpeMs, He06XoAuMOe JIJisl
JIENCTBUSI TePBUYHBIX PETyJSTOPOB 3JeK-
TpocTaHMH. HeJocTaTKOM HCIOJIb30BaHUSA
peryasiTOpOB CUHTETUYECKOW HHEpPIUU sIB-
JIsIeTCsI BepOSITHOCTD MOJIHOM OCTaHOBKHU BeT-
pPSAHOU TYpOUHBI, YTO, KaK CJI€/ICTBHE, MOXET
NPUBECTHU K JaJIbHEHNIIEMY CHUXKEHHIO YacTo-
Thl CUCTEMBL.
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Kirish

Dunyoda yoqilg‘i-energetika resurslari za-
xiralarining kamayib borishi va atrof-mubhit-
ga ekologik yuklamaning ortishi natijasida
an’anaviy energiya resurslarini tejash dol-
zarb muammoga aylanmoqda. Shu bilan birga,
energiya muammosi global tus olib, energetika
bazasini qayta qurish va ekologik toza qayta
tiklanadigan energiya manbalaridan foydala-
nish yo‘llarini izlab topish zaruriyati paydo
bo‘lmoqda (Uzokov & Davlonov, 2021).

Jahon energetika agentligi ma’lumoti-
ga ko‘ra, hozirgi yuz yillikning o‘rtalarida
umumiy energiya balansida qayta tiklanadi-
gan energiya manbalarining ulushi 40%ga
yetishi mutaxassislar tomonidan hisoblan-
gan. Qayta tiklanadigan va an’anaviy energiya
manbalaridan foydalanishdagi ushbu holat
natijasida 2050-yilda CO, konsentratsiyasi at-
mosferada stabillashadi, XXI asr oxiriga borib
esa keskin kamayadi (Uzakov, Shomuratova,
& Toshmamatov, 2021).

Shu sababli keyingi 15-20 yil ichida
mugqobil va qayta tiklanadigan energiya man-
balari asosida ishlaydigan energiya tejamkor
qurilma va texnologiyalarni yaratish, raqo-
batbardosh va ekologik toza energiya tejam-
kor texnologiyalarni ishlab chiqish davr tala-
biga aylandi.

Hozirgi vaqtda respublikamizda kommu-
nal-maishiy va ijtimoiy obyektlar, bino va
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Annotatsiya. Ushbu maqolada markazlashgan
energiya ta’minotidan uzoqda joylashgan hududlar-
dagi issiqlik va elektr energiyasi iste’molchilari
uchun to‘lig muqobil energiya manbalari asosidagi
avtonom energiya ta’minoti tizimiga ega mobil
uyning asosiy o‘lcham va parametrlari keltirilgan.
Mobil uyning umumiy prinsipial sxemasi, ya’ni
quyosh kollektori, quyosh fotobatareyasi, piroliz
va biogaz qurilmala-rining integratsiyalashgan
namunasining mobil (ko‘chma) uyga o‘rnatilgan
ko'rinishi tasvirlangan. Bundan tashqari, mobil
uyni qo‘llash obyekti hamda uning qishlog va
fermer xo'jaligi klasterlari, baliqchilik, asalarichilik
sohalari uchun energetik va iqtisodiy samaradorligi
bayon qilingan. Maqolada, shuningdek, mobil uyga
o‘rnatilgan qurilmalarning ishlash ketma-ketligi va
prinsiplari yoritilgan.

Kalit so‘zlar: mobil uy, avtonom energiya
ta’'minot tizimi, qishloq aholisi, quyosh kollektori,
quyosh fotobatareyasi, quyosh energiyasi, piroliz,
biogaz energiyasi, energiyaga bo‘lgan talab, klaster.

WHTErTPUPOBAHHAA CUCTEMA
OHEPIOCHABXEHUA COJNTHEYHbIX U
BUOrA30BbIX QHEPTETUYECKMX YCTAHOBOK
B MOBUIIbHOM AOME

PaxmatoB AHBap Paxmar yrnu,
MarncTpaHT Kadegpbl
"AnbTepHaTUBHbIE UCTOYHUKM 3HEPrumn";

TowmamaTtoB 6o6up MaHcypoBuy,
cTapLmi npenogasartenb kadeapsb!
"AnbTepHaTUBHbIE UCTOYHUKN 3HEpPrumn"

KapLUMHCKMI NHXEHEPHO-3KOHOMUYECKUA NHCTUTYT
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AHHOmMauyus. B daHHoU cmambe npedcmasreHbl
OCHOBHble pa3Mepbl U rnapamempbl MOOUTbHOZ0
doma ¢ aemoHOMHOU cucmemol 3Hepa2oCHabXeHus
Ha 6a3e MosIHOCMbH0 arbmepHamuU8HbIX UCMOYHUKO8
9Hepauu 0na nompebumerneli mernaoeou U 3ek-
mpuyeckol SHepauu 8 palioHax, ydasleHHbIX om
UeHmpasnu308aHHo20 3HepeocHabxeHus. OnucaHa
obwas npuHyunuanabHas cxema MobusribHo20 Ooma,
mo ecmb UHMez2pupoBaHHbIli obpasel COTHEYHO20
Kossiekmopa, CoJIHeYHou ¢homobamapeu, mupo-
TU3HbIX U 6UO2a308bIX yCMaHOBOK, a MakKxe 8HeWHUU
8ud doma. Kpome moeo, 8 cmambe ornucbigaemcsi
0bbekm rnpumeHeHUsi MoburbHo20 Ooma, fompe-
bumenu MobunbHo20 doMa, a Mmakxe e20 3IHep-
eemu4yecKkasi U 9KOHOMu4YecKasi aghheKkmueHOCmb
8 cghepax CeribCKOX03SUCMBEHHbIX U ¢hepMePCKUX
Knacmepos, pblborioecmea U n4yesoeodcmea.
B cmambe npedcmaeneHa nocrnedoeamesisHoCmb U
MpPUHYUsl pabomsl ycmpolcmea, ycmaHO8/1eHHbIX 8
mobusibHom dome.

Knroyesnie criosa: MoburibHbIU OM, aBMmOHOM-
Hasi cucmema 3Hep2oCHabXXeHUs, CerlbCKue Xume-
J1U, COJTHEYHbIU KOIIEKMOp, ConHeYHass gpomobama-
pesi, conHeyHas aHepausi, MUPOIIU3.

INTEGRATED ENERGY SUPPLY SYSTEM OF
SOLAR AND BIOGAS ENERGY DEVICES IN A
MOBILE HOME

Rakhmatov Anvar Rakhmat ugli,
Student for Master’s degree in the chair
“Alternative energy sources”;

Toshmamatov Bobir Mansurovich,
Senior Teacher in the chair
“Alternative energy sources”
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Abstract. This article lists the main
dimensions and parameters of a mobile home
with an autonomous energy supply system based
on completely alternative energy sources for
consumers of heat and electricity in regions far from
centralized energy supply. An integrated example
of a mobile home’s general principled circuit, such
as solar collector, solar photobathare, pyrolysis,
and biogas devices, is described as a mobile
(portable) home-mounted view and home exterior.
In addition, the article describes the Mobile Home
application facility under research and the energy
and economic efficiency for rural and farm clusters,
fishing beekeeping industries. The article presents
the sequence and principles of operation of devices
installed in a mobile home.

Keywords: mobile home, autonomous energy
supply system, villagers, solar collector, solar
photobatharea, solar energy, pyrolysis, biogas
energy, energy demand, cluster.
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inshootlarning energiya ta’minoti tizimlarida
an’anaviy energiya resurslarini tejash, gayta
tiklanuvchi energiya manbalaridan foydala-
nishni rivojlantirish va igtisodiyot tarmogqlarida
energiya tejamkor texnologiyalarni joriy etish
muammolariga alohida e’tibor qaratilmoqda.

O‘zbekiston Respublikasi Prezidentining
2020-yil 10-iyuldagi “Igtisodiyotning ener-
giya samaradorligini oshirish va mavjud re-
surslarini jalb etish orqali igtisodiyot tarmog-
larining yoqilgi energetika mahsulotlariga
qaramligini kamaytirishga doir qo‘shimcha
chora-tadbirlar to‘g'risida”gi PQ-4779-son-
li hamda O‘zbekiston Respublikasi Vazirlar
Mahkamasining 2020-yil 23-iyuldagi “Qayta
tiklanuvchi energiya manbalari qurilmalari
va ulardan ishlab chiqariladigan energiya-
ning davlat hisobini yuritish chora-tadbirlari
to‘grisida”gi 452-sonli qarorlarida iqtisodi-
yotda energiya hamda resurslar sarfini ka-
maytirish, energiya tejaydigan texnologi-
yalarni joriy etish, gqayta tiklanadigan energi-
ya manbalaridan foydalanishni kengaytirish,
igtisodiyot tarmogqlarida energiya samara-
dorligini oshirish masalalari ustuvor vazifalar
sifatida belgilab berilgan.

O‘zbekiston Respublikasi Prezidentining
2022-yil 20-dekabrda Oliy Maijlis va O‘zbekis-
ton xalgiga Murojaatnomasida yashil ener-
getika sohasini keng joriy qilishga qaratil-
gan muhim ahamiyatga ega bo‘lgan bir qator
vazifalar belgilandi. Jumladan, mamlakatimiz
energiya manbalaridan uzoq hududlarda
mini quyosh elektrostansiyalari qurish va
energiya samarador bo‘lgan quyosh kollek-
torlarini o‘rnatish bo‘yicha muhim top-
shiriglar berildi.

[ssiglik va elektr energiyasi farovon hayo-
timizning asosiy qismi hisoblanadi. Chunki
kundalik hayotimizdagi maishiy ehtiyojlari-
miz issiqlik, issiq suv hamda elektr energi-
yasiga uzviy ravishda bog'liqdir. Masalan,
qish faslida oddiygina isitish tizimisiz ya-
shashning imkoni yo‘q, boshqacha qilib ayt-
ganda, taxminan suvga bo‘lgan ehtiyojning
70-80 % issiq bo‘lishi kerak.

Bugungi kunga kelib, ushbu maishiy eh-
tiyojlarni qondirish uchun issiqlik va elektr
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manbayi sifatida quyosh va biogaz energi-
yasidan foydalanish istigbolli yo‘ldir. Ayniq-
sa, mamlakatimizning janubiy hududlarida
quyoshli kunlar 300-320 kun davom etishi-
ni hisobga olsak, qayta tiklanadigan energi-
ya manbalari, xususan, quyosh energiyasi
asosida ishlovchi piroliz va biogaz qurilma-
laridan samarali foydalanish uchun yetarli-
cha imkoniyatlar mavjudligini ko‘rish mum-
kin (Allayev, 2021), (Aliyarova, Uzakov, &
Toshmamatov, 2021), (Uzakov, Elmurodov,
& Davlonov, Experimental study of the tem-
perature regime of the solar pond in the cli-
matic conditions of the south of Uzbekistan,
2022), (Mamatkulova & Uzakov, 2022).

Butun dunyo bo‘ylab energiyaga bo‘lgan
talabning oshishi, energiya resurslarining
kamayishi va ekologik muammolar soni or-
tib borishini hisobga olsak, texnik va iqti-
sodiy xususiyati bo‘yicha energiya sama-
rador bo‘lgan muqobil energiya manbalari
asosidagi avtonom energiya ta’'minotining
tizimli mobil uy modelini yaratish muhimdir
(Uzokov, Khamrayev, Khujakulov, & Kamo-
lov, 2021), (Uzakov, Toshmamatov, Kodirov,
& Shomuratova, 2020).

Hozirgi vaqtda energiya samaradorligi-
ning pastligi, transport xarajatlarining yuqo-
riligi, ekologik barqarorlikning keskinlashuvi
va an’anaviy tabiiy yoqilg‘i zaxiralarining ka-
mayib borishi tufayli muqobil energiya ta'mi-
noti tizimlarini ishlab chiqish zaruriyati yuza-
ga kelmoqda. An’anaviy tizimlarning energiya
tejamkor alternativlari va qayta tiklanadigan
energiya manbalari (quyosh, biomassa ener-
giya, issiqlik nasoslari yordamida past po-
tensial issiglikdan foydalanish)dan biri - bu
integratsiyalashgan energiya ta’minoti tizim-
laridir. Integratsiyalashgan energiya ta'mi-
noti tizimlari shunday tizimki, unda issiqlik
va elektr energiyasi bir necha energiya man-
balari asosida hosil bo‘ladi. Bunday tizimlar
an’anaviy energiya manbalari: tabiiy gaz,
suyuq, qattiq organik yoqilg‘ilar va elektr
energiyasi tejalishini ta’'minlovchi energiya
tejamkor va ekologik toza texnologiyalardir.

Mazkur tadqiqot ishidan asosiy maqsad
mobil uylarning yangicha muqobil energiya
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ta’minoti tizimi bilan integratsiyalashgan na-
munasini yaratib, energiya ta’'minoti marka-
zidan uzoqda joylashgan energiya iste’'mol-
chilarini uzluksiz va beminnat issiglik hamda
elektr energiyasi bilan ta’'minlashdan iborat
(Uzakov, Shomuratova, & et al.,, Study of a so-
lar air heater with a heat exchanger - accu-
mulator, 2021).

Hozirgi kunda mazkur ilmiy mavzu
bo‘yicha butun dunyo olimlari ilmiy izlanish-
lar olib bormoqdalar. Jumladan, T. Nsiluly,
M. Bungu, K. Ramesh, M. Radj, kabi olimlar mo-
bil uylardagi elektr energiyasining avtonom
ta’'minot tizimi bo‘yicha Janubiy Afrikaning
ko‘pgina hududlarida tadqiqotlar o‘tkazmog-
da. Ular olib borayotgan ilmiy ish faqatgina
elektr energiyani samarali boshqarishga oid
bo‘lib, muqobil energiyaning boshqga turlari
bilan integratsiyalashmaydi (Kharchenko, Sy-
chov, & Uzakov, 2019), (Rakhmatov, 2021).

Gibrid issiqglik ta’'minoti tizimlari Yevropa-
da, birinchi navbatda, Yevropa Ittifoqi (Yel)
mamlakatlarida keng qo‘llanilmoqda. Issiqlik
ta’'minotining energiya samaradorligini oshi-
rish maqgsadida qayta tiklanuvchi energiya
manbalaridan foydalanish bo‘yicha qabul
gilingan gator dastur va me’yoriy hujjatlar
gibrid issiqlik ta’'minoti tizimlarining rivojla-
nishiga xizmat qilmoqda. Masalan, Polshada
mehmonxona majmuasining gibrid issiq suv
ta’'minoti tizimi (ITT) ishlab chiqilgan (Sy-
chov, Kharchenko, Vasant, & Uzakov, 2019).

Varshava tabiiy Fanlar universiteti
(SGGW) va Lublin texnologiya universiteti
olimlari tashqi tarmoq elektr energiyasi, qu-
yosh va geotermal energiya manbalari hamda
gaz qozonidan birgalikda foydalangan hol-
da, gibrid issiq suv ta’'minoti tizimini ishlab
chiggan. So‘'nggi yillarda Rossiya va Germani-
yada gibrid isitish tizimlari ishlab chiqilgan
bo'lib, issiqlik energiyasini hosil qiluvchi bit-
ta agregat ikki yoki undan ortiq energiya ta-
shuvchilarning adaptiv rejimida ishlaydi.
Mutaxassis va olimlar qozon-quyosh kollek-
tori, qozon-rekuperativ ventilyatsiya, qozon-
issiglik nasosi va boshqga qurilmalarni yarat-
dilar. Viessmann kompaniyasi asosiy quril-
malar (kondensatsion qozonxonalar, issiqglik
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nasoslari, quyosh kollektorlari, biogaz quril-
malari va boshqalar) ishlab chiqaradi. Ular-
ni gibrid tizimlarga kiritish mumkin (Klen &
Yefremenko, 2015), (Wang, Kang, Liu, Huang,
& Liu, 2018), (Esen & Ayhan, 1996), (Esen,
Durmus, & Durmus, Geometric design of so-
lar-aided latent heat store depending on va-
rious parameters and phase change materi-
als, 1998), (Liu, Li, Song, Wang, & Liu, 2018),
(El-Sayed, & et al., 2020), (Norbert, Zeljko, &
Nikolai, 2015).

Integratsiyalashgan energiya ta’'mino-
ti tizimlarini yaratish va ularni boshqarish
bo‘yicha rivojlangan xorijiy mamlakatlarda
ham ilmiy-tadqiqotlar o‘tkazilmoqda.

[Imiy izlanishlar, aynigsa, Yevropa mam-
lakatlari, jumladan, Germaniya, Daniya,
Niderlandiya, Fransiya, Finlyandiya, Shvetsi-
ya hamda Xitoyda jadal olib borilmoqda (Gu-
dina & Sanderine, 2017), (Beckman, Klein, &
Duffy, 1982), (Yu, Tan, Zhang, Zhang, & Wang,
2020).

Integratsiyalashgan energiya ta’'minoti
tizimlarini ishlab chiqish bo‘yicha eng yirik
loyiha “Birlashgan samarali yirik masshtabli
integrallashgan shahar tizimlari” mavzusi-
da bo‘lib, ushbu loyihada Yevropadagi 5 ta
yirik shahar: Geteborg, Jeneva, Keln, Lon-
don va Rotterdamda integrallashgan issiqlik,
sovuqlik va elektr ta’'minoti tizimlarini yara-
tish ko‘zda tutilgan (Zhuang, Li, Chen, & Guo,
2009).

Shuningdek, dunyoning rivojlangan mam-
lakatlarida integrallashgan intellektual ener-
giya ta’'minoti tizimlarini boshqarish, ya’ni
Smart Grid, Smart metering konsepsiyasini
rivojlantirish bo‘yicha ham ilmiy-tadqiqot
ishlari olib borilmoqda (Wang, Zhang, Liu,
Zhang, & Fan, 2021), (Paraschiv & Paraschiv,
2020), (Esen, Esen, & Ozsolak, 2017).

Rossiyalik  olimlar N.I.  Voropay va
V.A. Stennikov tomonidan gaz, elektr, issiglik
va sovuqlik ta’minoti tizimlarini birlashtir-
gan energotexnologik meta tizimlarining
texnologik strukturasini yaratish, tizimni
hisoblash va tahlil qilish bo‘yicha ilmiy tad-
gigotlar olib borilmoqda. Bundan tashqari,
ular tomonidan absorbsion issiqlik nasosli
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va gaz porshenli dvigatel-generator bazasida
avtonom integrallashgan energiya ta’minoti
tizimi ham taklif gilingan (Krivoshein, Tsvet-
kov, & Khutornoy, 2017).

Material va metodlar

Tadqiqotlar kuzatish, nazariy tahlil, tajri-
ba va eksperiment, texnik termodinamika,
geliotexnika, issiglik va massa almashinuv
nazariyasi, gidrodinamika va aerodinamika-
ning hisoblash usullarida olib borildi.

Magolaga qo‘yilgan muammoni hal qilish-
da mahalliy hudud iglimining meteorologik
parametrlarini hisobga olgan holda, mobil uy
uchun integratsiyalashgan isitish va elektr
ta’minoti tizimining energetik va eksergetik
tahliliga asoslangan usul taklif gilinadi. Uni
amalga oshirishda bu sohada ilgari ma’lum
bo‘lgan yondashuvlardan farqli ravishda, qu-
yosh radiatsiyasi o‘zgarishi, atrof-muhit haro-
rati, tashqi havoning changlanganligi va bio-
massa energiyasining issiqlik quvvatini hisob-
ga olib, kombinatsiyalangan quyosh kollekto-
ri, quyosh fotoelektr batareyasi va bioenerge-
tik (biogas, piroliz) qurilmalar asosidagi inte-
gratsiyalashgan avtonom energiya ta’minoti
tizimining energiya ishlab chiqarish unum-
dorligini optimallashtirish usuli qo‘llaniladi.

Taklif etilayotgan integratsiyalashgan
energiya ta’'minoti tizimining asosiy tarkibiy
elementi quyosh kollektorlari, quyosh foto-
elektr batareyasi, biogaz va piroliz qurilma-
lari asosidagi mobil uy hisoblanadi.

Tadqiqot natijalari

Hozirgi vaqtda ko‘plab ijtimoiy soha
obyektlari soni tobora ortib borayotganini hi-
sobga olsak, ularning energiyaga bo‘lgan tala-
bini qoplash uchun istigbolli energiya resursi
zarur. Buning uchun qayta tiklanadigan ener-
giya manbalaridan integratsiyalashgan hol-
da foydalanish eng magbul usul hisoblanadi.
Chunki markazlashgan energiya ta’'minotidan
uzoqda joylashgan energiya iste’'molchilari,
masalan, gishloq va fermer xofjaligi klaster-
lari, baliqchilik va asalarichilik komplekslari
uchun doimiy energiya manbayi talab qilinadi.

Shunga ko‘ra, ushbu soha obyektlaridagi
issiglik va elektr energiyasi ta’'minoti tizimi
uchun quyosh kollektorlari, quyosh foto-
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elektr batareyasi, biogaz va piroliz qurilma-
lari asosidagi integratsiyalashgan energiya
ta’minoti tizimidan foydalanilganda, energiya
iste’'molchilarining kundalik maishiy ehtiyoj-
larini 100 foiz qoplaydi.

Respublikamizning janubiy hududlari-
da o‘rtacha kunlik quyosh radiatsiyasi
miqdori 750-1000 kVt/m? ekanligi hamda
ushbu hududlarda biochiqindilar (o‘simlik
qoldiglari, hayvonlar chiqindisi) miqdori-
ning ko‘pligi muqobil energiya manbalari foy-
dalanuvchilariga yanada imkoniyat yaratadi.
Shularga asoslanib, tadqiqot obyekti sifa-
tida olingan mobil uyni ushbu hududlarda
(ko‘chma) faoliyat olib borayotgan energiya
iste’'molchilariga taklif qilish magsadga mu-
vofiqdir (Klen & Yefremenko, 2015), (Wang,
Kang, Liu, Huang, & Liu, 2018).

To‘liq muqobil energiya manbalari asosi-
dagi avtonom energiya ta’'minoti tizimiga ega
mobil uyning o‘lchamlari uyda yashovchilar
soniga qarab turlicha bo‘lishi mumkin. Mobil
uyda energiya iste’'molchilari soni 4 kishi deb
olinganda, uning asosiy geometrik o‘lcham-
lari quyida keltirilgan.

1-jadval

Mobil uyning asosiy parametrlarining

o‘lcham kattaliklari

Ne | Mobiluyning O‘Ichami O’lchov
parametrlari birligi

1. Uzunligi 6 m

2. Eni 2,5 m

3. Balandligi 2,5 m

4. Yuzasi 72,5 m?

5. Hajmi 38 m?®

Mobil uyda quyosh va biogaz energetik
qurilmalarning integratsiyalashgan energiya
ta'minoti tizimi quyosh fotoelektr bata-
reyasi, energiya samarador quyosh kollek-
tori, biogaz va piroliz qurilmalaridan tashkil
topadi. Quyosh fotoelektrik batareyasi mobil
uyni yoritish tizimi hamda energiya iste’'mol-
chilarining kundalik elektr energiya iste’'moli
yuklamasini ta’'minlaydi.

Quyosh kollektorlari mobil uyni isitish va
issig suv ta’minot tizimi uchun xizmat qila-
di. Bunda quyosh kollektorlari orqali ish-
lab chiqarilgan issiq suvning ortiqcha qismi
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bak-akkumulyatorda to‘planadi hamda qu-
yoshsiz va bulutli kunlarda ham undan foyda-
lanish imkonini beradi.

Biogaz va piroliz qurilmalari asosida
mobil uydan chigayotgan qattiq maishiy
chigindilar, mahalliy biomassa xomashyosi-
ga anaerob fermentatsiya usulida 45+55°C
harorat rejimi (biogaz qurilmasi) va piroliz
usulida 350+450°C harorat rejimida termik
ishlov berish natijasida muqobil yoqilg‘i na-
munalari (biogaz, pirogaz, suyuq va qattiq
yoqilg‘i) olinadi va an’anaviy suv isitish qo-
zonlarida muqobil yoqilg'i sifatida ishlatiladi.

Quyidagi 2-jadvalda mobil uyning integ-
ratsiyalashgan energiya ta’minoti tizimida
ishlatilayotgan quyosh va biogaz energetik
qurilmalarning asosiy issiqlik-texnik para-
metrlari keltirilgan.

2-jadval

Mobil uydagi asosiy energetik quril-

malarning issiqlik-texnik parametrlari

Ne Qurilma va !lhozlar Soni Xarakteristikasi
nomi
Quyosh
1 fotobai/areyasi ! Ne= 1000 vt
G =400 l/suv
2 Quyosh-suv i§itish 1 (sz'th'aSI:ga yo;da 400
kollektori litr issiq suv ishlab
chiqaradi)
3 | Issiasuvbak- 1 G = 400 suv
akkumulyatori
4. Biogaz qurilmasi 1 V=05m’
5. Piroliz qurilmasi 1 V=1m

Taklif etilayotgan mobil uyning struk-
turaviy o‘lchamlari iste’molchilarning ehti-
yojiga qarab turlicha bo‘ladi, masalan, oila
a'zolari soni va yoshiga qarab o‘zgarishi
mumkin. Statistik ma’lumotlar uchun respub-
likamizning janubiy hududi bo‘lgan Qash-
gadaryo viloyatining qishloq hududlarida-
gi oilalar uchun taxminiy hisob-kitob ish-
lari amalga oshirildi. Misol uchun, 2022-yil
dekabr oyi holatiga ko‘ra, viloyatda 2 mln.ga
yaqin kishi gishloq joylarda istigomat qili-
shini e’tiborga olsak, bu shahar aholisidan
deyarli ikki barobar ko‘p demakdir. Bu esa
mugqobil energiya manbalariga asoslangan
avtonom energiya ta’minoti tizimini yana-
da rivojlantirish zarurligini anglatadi (Esen,
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Durmus, & Durmus, Geometric design of so-
lar-aided latent heat store depending on var-
ious parameters and phase change materials,
1998), (Liu, Li, Song, Wang, & Liu, 2018).

Quyidagi 1-rasmda quyosh va biogaz
energetik qurilmalarning integratsiyalash-
gan ko‘rinishining prinsipial sxemasi kelti-
rilgan:
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1 - quyosh fotoelektr batareyasi; 2 — akkumulyator; 3 - elektr yoritish lampalari; 4 - quyosh kollektori;
5 - sovuq suv; 6 - issiq suv akkumulyator baki; 7 - isitish qozoni; 8 - isitish konturi; 9 - metan gazi;
10 - piroliz qurilmasi uchun gazgolder; 11 - kondensator; 12 - piroliz reaktori; 13 — biogaz qurilmasi;
14 - biogaz reaktori.

1-rasm. Mobil uyda quyosh va biogaz energetik qurilmalarning integratsiyalashgan energiya
ta’minoti tizimining prinsipial sxemasi

Taklif gilingan mobil uyning tom qismiga
o‘rnatilgan quyosh fotoelektr batareyasidan
kun davomida ishlab chigarilgan elektr ener-
giyani akkumulyatsiya qilish hamda akku-
mulyatsiya qilingan elektr energiyasidan
sutkaning quyoshsiz vaqtlarida ham foydala-
nish uchun akkumulyator va bu tokni rost-
lab, nazorat qilish uchun mobil uyda o‘rnatil-
gan quyosh fotobatareyasiga qo‘shimcha
ravishda invertor va kontroller o‘rnatilgan.
Issiglik va issiq suv ehtiyoji uchun 100 litr
hajmga ega quyosh suv qizdirgichidan foy-
dalaniladi. Bundan tashqgari, mobil uyning
ayvon qismida joylashgan yuvinish xonasi
to‘gridan-to‘g'ri quyosh kollektorining issiq
suv akkumulyatsion bakiga ulangan. Mobil
uyning ayvon gismiga o‘rnatilgan 1 m?*hajmli
piroliz qurilmasi orqali esa maishiy ehtiyojlar
uchun tabiiy gazga bo‘lgan kunlik ehtiyojni
gondirish mumkin (El-Sayed, & et al., 2020),
(Norbert, Zeljko, & Nikolai, 2015).

Quyidagi 2-rasmda mobil uyda qu-
yosh va biogaz energetik qurilmalarning
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integratsiyalashgan energiya ta’'minoti
tizimining soddalashgan ko‘rinishi keltiril-
gan.

Ushbu taklif etilayotgan mobil uyning
umumiy strukturasi 1 ta yashash xonasi,
1 ta oshxona va dush, piroliz, biogaz va isi-
tish qozon qurilmalarini o‘rnatish uchun
ayvondan tashkil topgan. Odatiy yashash
xonasi va oshxonaga issiqlikni barqaror
saqglash uchun isitish tizimi hamda yorug'‘lik
tushishi va havoni almashtirib turish uchun
derazalar o‘rnatiladi. Mobil uyni kerakli
hududga yetkazish uchun uning hajmiga qa-
rab g'ildiraklar o‘rnatiladi. Piroliz va biogaz
qurilmalarini uyning ochiq ayvon qismi-
ga o‘rnatishdan maqsad biomassa (yoqilg‘i
mahsulotlari)dan chiqadigan ba’zi zararli
moddalar yashovchilarning sog‘ligiiga xavf
solishining oldini olishdir. Piroliz quril-
masidan chiqadigan suyuq yoqilg‘ini elek-
trogenerator (dvijok)ga yo‘naltirib, undan
qo‘shimcha elektr energiya manbayi sifatida
foydalanish mumkin.
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1 - quyosh fotoelektr batareyasi; 2 — quyosh kollektori; 3 - sovuq suv; 4 - issiq suv;
5 - issiq suv akkumulyator baki; 6 - biogaz reaktori; 7 — piroliz reaktori; 8 - isitish qozoni; 9 - isitish
tizimi; 10 - deraza; 11 - eshik; 12 - g'ildiraklar; 13 - tortish mexanizmi

2-rasm. Mobil uyda quyosh va biogaz energetik qurilmalarning integratsiyalashgan
energiya ta’'minoti tizimining soddalashgan ko‘rinishi

Tadqiqot natijalari tahlili

Tadqiqot natijalari shuni ko‘rsatdiki, taklif
gilinayotgan mobil uyning elektr energiyasi
iste’'molchilari o‘rtacha sonini 4 ta deb olsak,
ular uchun kunlik ehtiyoj miqdori 1,5+1,8 kVt
ni tashkil giladi. Natijada 1 oy davomidagi eh-
tiyoj uchun 30+45 kVt kerak bo‘ladi. Ushbu
natijalarga tayanib, hajmi 40 m? va umumiy
yuzasi 72,5 m? bo‘lgan mobil uy iste’'molchi-
lari uchun soatiga 1,5+2 kVt elektr energi-
yasi ishlab chiqaradigan quyosh fotoelektr
batareyasini o‘rnatish orqali elektr energiya-
ga bo‘lgan ehtiyojni to‘lig qoplash mumkin.
Umumiy hajmi 40 m? bo‘lgan mobil uy uchun
biogaz va quyoshga asoslangan integratsi-
yalashgan energiya ta’minoti tizimi yiliga
2,5+2,8 tonnagacha shartli yoqilg'ini tejash
imkonini beradi.

O‘zbekistonning tabiiy-iqlim sharoiti-
da bino va inshootlarning issiqlik ta’minoti
tizimlarida energiya sarfi yuqori. Turar-joy
binolarini issiqlik bilan ta’'minlashning
an’anaviy usullaridan foydalanilganda, yili-
ga iste’'mol qilinadigan yoqilg'i-energe-
tika resurslari (tabiiy gaz, ko‘mir, suyuq
yoqilgi, o‘tin va boshqalar) mamlakat
umumiy energetik balansining 30+40 %ini
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tashkil qiladi. Respublikamizda binolar-
ni isitish uchun energiya sarfi o‘rtacha
350+400 kVt-soat/m? Bu 1 m? maydonni
isitish uchun energiya sarfi deyarli bir xil
iglimli rivojlangan mamlakatlarga nisbatan
2,5+3,0 barobar ko‘pdir.

O‘tkazilgan tadqiqotlar tahlili shuni
ko‘rsatdiki, bugungi kunda gibrid issiqlik
ta’'minoti tizimlarini loyihalash uchun aniq
yondashuvlar mavjud emas. Quyosh qurilma-
lari bilan integratsiyalashgan energiya ta’mi-
noti tizimlarini ishlab chiqishda turli dara-
jadagi detallarning matematik modellaridan
foydalaniladi. Bunda ayrim tizim parametr-
lari e’tibordan chetda qolib ketadi. Quyosh
va bioenergetik qurilmalar issiqlik rejimining
ishlab chiqilgan issiqlik sxemalarida quyosh
radiatsiyasining o‘rtacha oylik qiymatlari va
hududning iqlimiy sharoitlari hisobga olinadi.
[ssiglik sxemalarini ishlab chiqgish jarayonla-
rida hudud iglimining umumlashgan ko‘rsat-
kichlaridan foydalanish yakuniy natijalarning
aniqligiga salbiy ta’sir ko‘rsatadi.

Mahalliy iste’'molchilar uchun zamonaviy
integratsiyalashgan energiya ta’minoti tizim-
larini modellashtirish va optimallashtirish-
da kombinatsiyalashgan tizimning bir qis-
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mi bo‘lgan qurilmalarning turli xil issiglik
va texnologik parametrlari, shuningdek,
atrof-muhitning nostatsionar harorat re-
jimi, quyosh radiatsiyasi o‘zgaruvchanligi va
hududning biomassa energiyasi hamda past
potensialli issiglik manbayining issiqlik quv-
vati o‘zgarishini hisobga olish zarur.

Olib borilgan tadqiqotlar natijalariga ko‘ra,
janubiy hududlarda juda katta quvvatga ega
bo‘lgan quyosh energiyasi resurslaridan keng
foydalanish imkoniyati mavjud bo‘lib, yozning
iyun-iyul oylarida sutka davomida 1 m? yer
sirtiga 8+10 kVt soatgacha quyoshning is-
siglik energiyasi yerga tushadi. Bu issiqlikni
olish uchun 1,23+1,26 kg gacha shartli yoqilg‘i
(toshko‘mir) yoqishga to‘g'ri keladi. Mobil uy-
dagi energiya iste’'molchilari sonini o‘rtacha
4 ta deb olsak, issiqlik va issiq suvga bo‘lgan
ehtiyojni to‘la qondirish uchun 2,8+3,2 m? yu-
zaga ega bo‘lgan quyosh kollektorini o‘rnatish
zarur. Har bir iste’'molchining issiq suvga
bo‘lgan ehtiyoji kuniga maksimal 80+100 1
ekanligini hisobga olsak, quyosh kollektori
sutkasiga 300+400 1 suvni isitib berishi zarur.

Xulosalar

Olib borilgan tadqiqot natijalariga ko‘ra,
quyidagi xulosalarga kelindi:

- mobil uyning quyosh va biogaz energetik
qurilmalarning integratsiyalashgan energiya
ta’'minoti tizimining prinsipial sxemasi ishlab
chiqildi;

- mobil uydagi energiya iste’'molchilari,
quyosh va bioenergetik qurilmalarning issig-
lik-texnik parametrlariga bog‘ligligini inobat-
ga olgan holda, asosiy geometrik o‘lchamlari
keltirildi;

- mobil uyda quyosh va biogaz energetik
qurilmalarning integratsiyalashgan energi-
ya ta’minoti tizimi orqali 2,5+2,8 t gacha
shartli yoqilg‘ini tejash mumkinligi aniglan-
di;

- mobil uyning energiya yuklamasi,
iste’'molchilar sonini inobatga olgan holda,
quyosh va bioenergetik qurilmalarning issig-
lik-texnik parametrlari aniglandi;

- markazlashgan energiya ta’'minotidan
uzoqda joylashgan energiya iste’molchilari
uchun avtonom issiglik va elektr energiya
ta’'minot tizimiga ega bo‘lgan mobil uyni joriy
etish taklif qilinadi;

- taklif qilingan mobil uyni amaliyotga
joriy qilish orqali yiliga 800+1000 m?* gacha
tabiiy gaz va 1200+1500 kVt gacha elektr
energiyasi tejash mumkin.
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ToLKkeHT TyKVIMaHVIJ'IVIK Ba €Hrnmn caHoat UHCTUTYTU

AHHOmMauus. Ywby wmakonada Xxapakam Ko-
bunusmu 4YeknaHaaH UHCOHMap y4yH Kynat Kulum
notuxanaw  bytuda onubé 6opunzaH  unmul
madKkukom Hamuxanapu épumunaaH. LllyHuHza0ek,
Xxapakam kobunusimu 4YekraHeaH UHCOHMap cma-
mucmukacu  ypaaHunub, ynaplaau Kacasiauk my-
puea Kapab HO2UPOHIIUK 2ypyxuaa makcumiaHuwu
Kypub 4qukumdu. AXOIUHUHE XUCMOHUU UMKOHUSM-
fiapu YeknaHeaH KucMuaa aKcrilyamauusi XapaéHu-
0a KynalnukHUu mabMUH/I084YU Kulummiap uwniab
yukapuw Oonsapbnuau kenmupundu. Apaesadanap
épdamulda xapakamnaHalOueaH Xapakam Koburus-
mu YeknaHeaH UHCOHMapHUHe Kultum 6unaH 6OfnukK
rcuxo-gu3uosio2uk xonamuea canbul mabcup Kyp-
camaduaaH omusiniap aHuknaHou. Ynap y4yH mocrna-
wys4yaH Kutumnap uwiiab 4YuKUWHUHE Makcad ea
sasughanapu benaunaHou xamoa madKkukom 0b6bEK-
mu maHnaHoOu. YnapHuHe maexyd Kultiumnapudazu
azanniuk ea KaMyusuKiapHU aHuknaw, maxsaun
Kunuw ea coyuonoz2uk madkukomnap onub 6opuw
makcaduda TowkeHm waxap ea ToWKeHm 8uriosi-
mudaau ‘“UHkno3ue xamusm” ea “MexpuboHnuk”
XKamusmudazau aénnap ypmacuda cyxbam ea aH-
Kema cyposHomanapu ymkasumndu. CyposHomada
17 éwdaH 35 éweava 6ynzaH 50 Hachap pecrioH-
0eHm uwmupok amou. Onub 6opuneaH coyuOT02uK
CypoBHOMa Hamu)kacueza Kypa, cyposHomada Kam-
HaweaH aénnapHuHe 50%u bUpUHYU 8a UKKUHYU HO-
2UPOHIUK 2ypyxuea MaHcybruau aHuKmaHou.

Kanum cy3nap: HO2UPOHMUK 2ypyXxu, Kulum-
Keyak, MocrnawysyaH Kulum, peabunumauusi, xapa-
Kam Kobunusmu 4eknaHaaH, aHKema-cyposHoMa,
JKakem, briy3Ka, WuM, PeCrioHOeHM.
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Kupum

V36eKuCToOH/ja HOTUPOHJIUTH 6Op IHaxc-
Jlap XyKYKJapyuHU TabMHUHJALITA OU/J| KaTOP
KOHYH-KOUZaJap MaBxyJ OyJca-ja, aMMO
yJaap TypJd TalulKd OMUJIIAp cababJiy »Ka-
MUAT PaoauaTHa TYJIUK UIITUPOK 3TA OJI-
Maian. “Y36eKucToH Pecny6siinkacuga Ho-
TUPOHJIAPHUHT MXKTUMOUM XUMOSICU TYFpU-
cuJia’ T KOHYHJa HMMKOHHUSTH YeKJaHTaH
maxcjaapra ““KUCMOHUM €KW aKJUH HYKCOH-
Jlapy 60pJauru Tydanau Typmyil GaogausaTU
YeKJIaHTaHJIMTM MYHOcabaTu OWJIaH WXKTH-
MOMM €pJaM Ba XHUMOSITA MYXTOX OYJ/raH
[IaXC HOTUPOH XHcob6JsaHaau”, ne6 Tabpud
6epusiraH. HOrUpoH/JIMK Kaca/lJIUK €KW WH-
COH TaHacU ab3ojapu QYHKUUsIApU OY3U-
JIMIIMWIa TeHrJAamTyupuaagu. AMMo BMTHUHT
Horupounnap xykykJjaapu Tyrpucupara KoH-
BEHLUSICUJA “HOTUPOHJIMK — TaHa QYHKLUSA-
Jlapu 6y3WJIraH MHCOHJIAp XaM/Ja MyHocabaT
Ba MHQpaTy3uIMa 6UIaH OOFJIHUK TYCHUKJAP
opacu/iary ¥3apo ajoKa HaTWXacuza BYXKy/-
ra Kesaguras xoJsat’, €6 TabKUAJaHAH.

JKMCMOHMH, KOTHUTHUB, aKJWW, XWUCCHUH,
SMOLMOHA/J PHUBOXJIAHUII €KU yJApHUHT
TYpPJIU XU KOMOWHALUSAIAPU OVJIUILU MyM-
KUH OyJiraH Oy3u/ulULJIap HaTWXKAacuJa HH-
COH ¥3-y3ura XusamaT KUJIULI, MYCTaKWJ Xa-
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pakaT KWJIWII, HaBUTallUus KWUJULI, MYJIOKOT
KWJIMLI, V3 XaTTU-XapakKaTJlapvuHA Ha3opatT
KWJIWII, VPraHuil Ba MexHaT $aoJIUsATH OU-
JIaH IYFYJJIaHUII KOOUJIUATHUHU TYJIUK EKU
KducMaH WykoTaau (Dziaudinova, 2020),
(Tukhbatullina, 2019).

“Horuponsiuru 6yJjraH maxc’ aTaMacu
OMMaBHM axb0poT BOcCHTaJapH, Koujajap,
KOHYH XxyxokaTJiapu Ba BMTHuUHr pacmui
MaTepua/ulapujia Te3-Te3 ydypailu. bupok
OYryHI'd KyHJa Tobopa “XapakaT KOOWJIHUS-
TH 4YeksiaHraH uHconsap” (XKYU) ubopacu
Kynpok Ky suianuiaMmokaa (Kholostova, 2016).

ByHJiali MTHCOHJIQPHUHT KaMUATAA Y3 yp-
HMUra 3ra OyJIMIIW, COFJIOM MHCOHJApP OUJIaH
TYJIAaKOHJIM MYJIOKOTTra KUPHUILIULIY, V3J1apU-
HU 3PKUH XUC KWJIHULLJIAPU Y4YyH yJjap Pou-
JlaJlaHa/IuraH KNMUM-Kevyakjap Ba yJIapHUHT
JIU3allHU KaTTa aXxaMHUATra ara.

KuiiuM-keyak HHCOHHU aTpPOP-MyXHUT-
HUHT CcaJioUid TabCUpPHUJAH XHUMOS KHJIHO-
rMHa KoJIMaW, aTpodaaru WXTUMOMM Ba
)KUCMOHUW MYXUT OWJIaH y3apo OOFJIUK-
JIMKHA TabMMHJAIIZAA MYyXUM pOJib YHHaM-
AU. XapakaT KOOWJMATU YeKJaHraH Ba
HOTHPOHJIAp apaBayajlapu épJamMuja  Xa-
pakaT/JaHyBYd OUp TypyX HHCOHJIApD Y4yH
MOCJALITUPUITAH KUHMM/JAH poraaniaHuUll-
HUHT QYHKLMUOHA/] HMKOHMUATIAPU yJap-
HUHT TypMylLI Tap3u Ba XaéT CUPaTUHU AX-
WAl y4yH peabWUaIuTaunus TabCUPUHU
TalIKWJ 3TYBYM aCOCUU BOCHTA XycoObJiaHa-
au  (Prikhodchenko, 2007), (Mirziyodova,
Utkurova, & Rasulova, 2022).

[lly 6unan Oupra, K03UbAJOP HMM/DK
dpaTa O0JIaIuraH, KOpU Japaxajaru ore-
paTUB KyJalJMK Ba y3-y3ura XxusMmaT Kypca-
TULIZArd XaBPCU3JIMKHU TabMUHJIAN/JUTAH,
XapakaT KOOWJIMATH 4eKJIaHFaH WHCOHHUHT
3XTUENIIAPU Ba XaETUHHUHT Y3UTra XOC XyCyCH-
ATJapyUra MOCJAIITUPUIraH MaxCyC KUHWUM-
Ke4yaKkJapHU  pecnyO/iMKaMu3/a  MapKas-
JIAIITHPUW/ITAH MILJIab YMKApUII Ba MaKCcaJu
eTKa3ub OGepUIll Macajacu Xalu Xaja 3TUIMa-
raH (Nigmatova, 2018), (Volkova, 1996).

Poccua  ®epepanusacu  oavMmiapuiaH
B.M. BoskoBa (Volkova, 1996), A.H. Tapaun
(Taran, 2004), B.B. XosioctoBa (Kholostova &
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3AOAYY MPOEKTUPOBAHUA ADANTUBHOW
oaexnabl AnA XeHWWH C OrPAHUYEHHBIMU
OBUTATEJIbHbIMUA BO3MOXXHOCTAMMU

PacynoBa Mactypa KabunoBHa,
[OKTOP TEXHUYECKUX HayK, OOLEHT;

YmapoBa Macyaa lOnpaweBHa,
ACCUCTEHT;

Mup3négoBa Komuna Baxogup kusu,
MarncTpaHT

TaLIKEHTCKUIN MHCTUTYT TEKCTUIBHOM U NErkom
NPOMBILLIIEHHOCTH

AHHOmMauyusi. B daHHOU cmambe npoaHaru-
3upoeaHbl pes3yrbmambl Hay4HbIX Uccriedo8aHuli
10 rpPoekmuposaHuro yO0bHOU 00ex0Obl Ofisi Jlo-
Oeli ¢ oOepaHu4yeHHOU Mod8UXXHOCMbK. W3yyeHa
cmamucmuka, PaccMOMPEHO 2PyrnnuposaHuUe JIo-
Oeli ¢ oepaHuy4eHHoU MOO8UXXHOCMbLKO 0 Mury 3a-
bonesaHusi, 8o3pacmy u 2pyrnrne UH8audOHOCMU.
lModuepkHyma  akmyanbHOCmMb  fpou3godcmea
00ex0bl Onisi Yacmu HacesieHusl ¢ 02PpaHUYeHHbI-
MU pU3UHECKUMU B803MOXHOCMSMU, Komopasi obe-
crieyugsaem Komghopm 8 rpouyecce 3Kcryamauyuu.
OnpedeneHbl Kpumepuu 00ex0bl, OKa3sbigaroujue
HezamueHoe BIIUSHUE Ha Mcuxoghu3uoio2u4ecKoe
COCMOoSsIHUe iUy, C 02PaHU4eHHOU MOO08UXHOCMbHO,
ronb3yWUXCS UHBanulGHbIMU Kosisickamu. Onpede-
neHbl yenu u 3adayu ro paspabomke adarnmueHoU
00ex0bl Onsi ManioMoburibHbIX 2Py HaceneHus
u 8bibpaH ob6bekm uccriedosaHusi. C Uesbio 8bisis-
JIeHuUs], aHanu3a u rposedeHuUsi CoUUOTI02UYEeCKO20
uccnedosaHusi npeumyujecme U Hedocmamkos Uc-
rnonb3yemoli 00exx0bl MasrioMObUIbHbIX 2Py Ha-
cerneHusi 6bInu Po8edeHbl UHMEPB8bIO U aHKemu-
posaHuUe XeHWUH 8 opaaHu3auyusix «UHKM3usHoe
obwecmeo» u «MexpuboHnuk» eopoda TawkeHma
u TawkeHmckol obnacmu. B Hux npuHsinu yyacmue
50 pecrioHOeHmoe & gospacme om 17 0o 35 nem.
[To pe3ynbmamam npo8edeHHO20 COUUOI02UHECKO-
20 oripoca ycmaHoereHo, Ymo 50 % XXeHWUH, npu-
HA8WUX y4acmue 8 0rpoce, OMHOCSMCS K nepeou u
emopoli epyrnam uHeaudHocmu.

Knroyeebie cnoea: 2epynna uHeanudHocmu,
o0ex0da, alanmueHasi o00ex0da, peabunumayus,
ogpaHu4YeHHasi MoOBUXHOCMb, aHKkema orpoca,
Kypmka, 6ry3a, 6proKu, pecrioHoeHm.
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AHHOmauus. This article analyzed the scientific
research conducted on the design of comfortable
clothing for people with limited mobility. Statistics
of people with limited mobility were studied. The
distribution of people with limited mobility according
to the type of disease, age and disability group
was considered. The relevance of production of
clothes that provide comfort during exploitation
to the part of the population with limited physical
capabilities was highlighted. Factors of clothing that
have a negative effect on the psycho-physiological
condition of people with limited mobility using
wheelchairs have been determined. The goals and
tasks for the development of flexible clothing for
people with limited mobility were defined and the
object of research was selected. Interviews and
questionnaires were conducted among women
in “Inclusive Society” and “Mehribonlik” society
in Tashkent city and Tashkent region in order
to identify, analyze, and conduct sociological
research on the advantages and disadvantages of
existing clothes of people with limited mobility. 50
respondents aged 17 to 35 took part in it. According
to the results of the conducted sociological survey, it
was found that 50% of the women who took part in
the survey belonged to the first and second groups
of disabilities.

Keywords: disability group, clothing, flexible
clothing, rehabilitation, limited mobility, survey
questionnaire, jacket, blouse, pants, respondent

Savelyeva, On the issue of designing clothes
for women with limited mobility, 2009),
0.B. Ilpuxopuenko (Prikhodchenko, 2007),
H.I0. CaBesibeBa (Savelyeva, Kurenova, &
Savelyeva, 2012), 3.B. KoznoBa (Kozlova
& Pleshkova, 2009)n1ap xapakaT KoOuJus-
TH YeKJIaHTaH MHCOHJIAp YYYH Kaca/JIUK Ba
HYKCOHJIApHU XMCOOra OJIraH X0J1/1a, Maxcyc
KHMHUM-Ke4YaK JIOMUXAJAUIHUHT JU3alH My-
aMMoJlapyura Ou/Ji M3JlaHullIap oJub 60p-
raH. lllynunrpek, “OPTOMO/IA” Maxcyc Mak-
caJylap y4yH mnowab63an Au3aliHM MapKasu
(MYXK), “TasinHa BosikOBaHMHI yHHBepcas
auzaiin crygusicu” Ba [LA. Anb6pexT HoO-

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

muzpary “CaHkrt-IleTepbypr HOTMpPOHJIAPHU
TUOOUN TEeKIIUPHIL, MPOTe3Jall Ba peabu-
JIUTALMs KAJMII M>KTUMOMM HWJIMHUH-aMaui
Mapkasu’ WJIMHHK-UILIA6 YUKApUII MapKas-
JIADUHUHT eTaK4yM MyTaxacCUCJapy xaM Mas-
Kyp MyaMMora JJoup TaAKUKOTJ/Iap yTKa3raH.

W.E. CaBueHKOB V3 TaAKUKOTJIapUza
(Savchenkov, 2006) naTosioruK y3rapuiiiap-
ra yyparaH HOTUpOHJIAp KOMaTJ/apyh Yy4yH
KAMUMJIAPHHU JIOMKXaJIall MacalaJlapuHHu yp-
rairad. TaIKUKOT MIIMJA aHTPONOMETPHUK
Ma’bJyMOTJ/IapHU aHUKJIAI yCyJJ1apyu Kypuo
YUMKWJITAH Ba YJAapPHUHT AU3alHUHU XUcobra
OJITaH X0J1/1a, KUHUMJIAPHUHT HOTHUPOHJIAP
KOMaTura MOCJUIM cupaTUHU aHUKJIALl yCy-
JIA TaKJAU} 3TUITAH.

Okopuza aWTuaraHjJapra acocjaaHuo,
XapakaT KOOWJIMATH 4YeKJIaHTaH WHCOHJIAp
y4yH MyaisiH TajiabJsiapra »kaBob 6epajiuras,
I0KOpH Japakajiard onepaTUB KyJIalJIMK Ba
xaBPCU3JIMKKA 3ra 6yJiraH KUAMMJIap TymJjia-
MUHHU UIJIA0 YUKUII OYTYHTH KyHJAru J0J1-
3ap6 BasudasapaaH OUpPU JleraH XyJjocara
KeJIMII MYMKHH.

XapakaT KOOWJIMATHU YeKJaHTaH HHCOH-
JIap YYyH MOCJIallyBYaH KMWUKUMJIAPHU JIONHU-
xaJjall, yjapra IKOpU JapaxaZa KyJaauJukK
Ba XaéTWU (ao/MATHU TabMUHJIALUrA HM-
KOH 6OepajuraH Au3ailH fpaTUIl MypakKkKab
MyaMMoO 0y/in6, THOOUET, 6OMexaHUKa, Ma-
TEpPUa/IIYHOCJUK, KOH(QEKIMOHIall, KOH-
CTPYKLMsJIALl, aHTPOMOJIOTHS, NCUXOJIOTUS
KabyW TapMOKJapJaru MyxuM Basudaaup
(Savelyeva, Kurenova, & Savelyeva, 2012),
(Savchenkov, 2006).

MocsaulyB4aH KMUMMHHUHI POJIM peabu-
JINTAlMs] TAbCUPUHU LIAK/JIAHTUPUILL, XaBO-
CU3JIMK, KyJalJUK Ba MYCTaKWJIJIMKHU OIIU-
pulL, 1y KyMJaZlaH, TypJu Yi IOMyLIJIapUHU
Oakapulll, KaMUAT Ba yJapHU ypab TypraH
BOKeJIMKJAaru YpHUHU aHUKJalla KaTTa
poJib yWiHauAU. By MakcagHU amasira OLUpHIl
yU4yH Kyiujiaru Basudasiap 6earuaaHiu:

- TaJIKUKOT y4yH KOHTUHI€HTHU aHUK-
JIal;

- HOTHUPOHJIMTM OyJraH UaxcJapHUHT
WXKTUMOUM-IIAXCUW MoOC/allyBUra cajbui
Ta'bCUP KypcaTaZurad OMUJIJIAPHU aHUKJIALl;
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- XapakaT KOOWJIMSATH YeKJIaHTaH UHCOH-
Jlap YYyH MOCJAIITUPWITAaH KUUHMMJIApHU
Jlouxanau 6yiuyYa XOpHKUK Ba MaxXaslJIMH
TaXXPUOAHU TaXJIUJ KA.

Onb6 OGopuaraH TaAKUKOT/IAp UIYHHU
KYpCaTAUKH, XapakKaT KOOWJUATH 4YeKJaH-
raH MHCOHJIAp Y4YyH MOCJallyBYaH KUHUM
JIOMMXAaCUHU HILIAa6 YUKHIL, MOCJaallyB4YaH
KUUMMHUHT aipecyu JIOMUXACU KUMUM KOH-
CTPYKUUSICUHU SIpaTHILAA KOMAT HYKCOHJIa-
PUHU BTUOOPra OJIMUI Macajlajlapu TaXKpHU-
6aBU Ba Ha3apuil TaAKUK KAUJHMHIaH.

Silvert's, BUCK & BUCK, Professional
Fit Clothing, Adaptive Apparel,Easy Access
Clothing Ba Izzy Camilleri eTtakuu wuunIa6
YHKApyBYM KOMNaHusjap 6yaub, Typ-
JIU KUHC Ba €lard HOTUPOHJAP Y4YyH
MOCJAIITUPWITAH KUHUUMJIAPHUHT  6Gapya
Typ/iard caHoaT HaMyHaJIJapUHU sipaTTaH.

TagkukoTIap laBOMH/IAa MabJIyM OVJaau-
KM, MILJIA0 YMKApPYBYWJIAD TOMOHM/IAH TaK-
JIUM 3TWJIFAaH MaxcyJioT/Jap OUp KaTop KaM-
yuaukaapra ara. JKymuazaH, Takajamasaap-
HUHT, acoCaH, OpKa TOMOH/A >XKOWJIAlLIUILIH,
TaKWJIMaHH JIOMUXasall/ia “dam Ba YHT TOMOH
JleTaJUIapUHUHT  OUp-OUPUHMU TakpopJsaul”
npuHuunuaan ¢oijananum cab6abad opka
TOMOH/JIaTM KUHUM JeTa/VIAPUHUHT KaTJiaM-
JIQHUIIIM MyaMMoJiapy Ba X, K. Takiud aTu-
raH MoO/ieJIJIAapHUHT aKCapusTUJA aCOCUN Ma-
TepUaJl YUyH XKyH €KUM CHHTETUK ToJiaJlap/iaH
TalépJlaHraH MaToJiapAaH ¢oialaHUuITaH
XaM/la Takjaud 3TUAraH 6apya Mo/iesib KOH-
CTPYKUHUSCHA XapaKaT KOOWJIUATU YeKJaH-
raH UHCOHJIAPHUHT QU3UOJIOTHUK XyCYyCUATJIA-
pu Xucobra oJIMHMaraH.

ByHJlaH Tamkapu, 6ap4ya MaxcyJsoTJapja
TaKUJIMAaHUHT €H TOMOHJIA *KOWJIalTraHJAUTH
y3-y3ura xu3MatT KypcaTUllJla MyCTaKUJIJIUK
XO0JIATHHU YeKJIal 1 Ba TaHA KUCMJIAPUHUHT
TaKWJIMa 3JIEMEHTJapu OWIaH CUKUJIULIA
€KY MaTOJIAapHUHT KaT/JlaMJIaHUIIUTA O0JIM6
kesagu. Enka KUHMMUHUHT 62'b3U MO/ieJl1a-
pyuZia AXJUT OUYUMJIM eHT KOHCTPYKIusJia-
puzaH ¢oijasiaHUIl HOTUPOHJIAp apaBacu/a
XapaKaT/JaHUIl WMKOHUSTJAPUHU 4eKJab
KYS/4, S'’bHU FUJIJUPAKHU 3PKUH OOLIKA-
pulIra caJbuil TabCUp KypcaTa/u.
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MaTepuasi Ba MeToAJIap

XapakaTt KOOW/IHSATH YeKIaHT'aH UHCOHJIAp
y4yH MOCJAILIyBYaH KUHUUM SIpaTUIIJA yJiap-
HUHT HOTMPOHJIMK TYPyXJ/Iapy Ba Me30HJIapH-
HU ypraHull Makcaj, KUan6 oauHAu (>ka/iBaJi)

(Rasulova, Umarova, & Mirziyodova, 2022).

Kaasan

MaBKyA HOTMPOHJIMK rypyXJiapH Ba
Me30H/JIApUHH TacHU P 1am

BupuHumn rypyx

UKKUHYM rypyx

Yy4uHum rypyx

MexHaT Kobu-
NUATUHW TYNKK
NYKOTULL; opra-
HU3MAaru Myxmm
PYHKUMANAPHWHT
Oy3unuwu;
y3-y3ura xu3mat
Kura onMacnuk;
XaéTun paonunart
OOUMUIA TaLUKn
époamHn Tanab
KUIULLN.

Hopman mexHar
KUnuLIra umKo-
HUATCU3NUIA; UL
Gaxapu y4yH
Maxcyc yckyHa
€Kku WwapounTnap-
HWHT Tanab kunn-
HULLW;
DyHKUMANAPHUHT
Oy3unuium cesu-
napnv fapaxaga
HamoéH bynaaw,

MexHaT Kobu-
NUATK caknaHnob
Konagu, ammo
COFMVIK aBBanru
Marnaka bynnya
uwnapHu 6axa-
puyL ékn gaBom
3TTMPULLITA UMKOH
6epmangu, da-
ONUSAT XAXKMUHN
KaManTupuLLHK
Tanab kunagn

amMMo JOMMUIA
napeapuvw Tanab
KUNUHMangm
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Ymby TacHM$ HOTHPOHJIAPHUHT aTpod-
MyXUTTa MOCJAIIMIINA YYYH YJIapHUHT HOTU-
POHJIMK TypyXJJapMHH aHUKJAll Ba yJapra
MOCJalllyB4YaH KHWUM SpaTULl HMMKOHWHU
6epaay. HOrMpOHJUKHUHT YYUMHYMU TYPYyXu
dbakaT MyBOQUKJIALITHPHUII Ba XapakKarT-
JIJApHUHT 6Mpo3 Oy3WJIMILIWMHM Hasapja Ty-
Tafu. By UKKMHYM Ba OUPUHYM TypyXJaH
dapk/u y1apoK, KHKKMM-KedyaK JU3alHU €KU
TEeXHOJIOTHUSICUTa OHUPOH-OMp y3rapTHUPHII
KUPUTHUII 3apYypJIMTMHU MHUHUMaJ/LIAILTH-
paau (Rasulova, Mirziyodova, Utkurova, &
Umarova, 2022). BUupvuHYM Ba UKKHUHYU Ty-
pyX XapakaT KOOW/IWATH 4YeK/JaHraH WH-
COHJIAap Y4YYH KyJiakl 6yJiraH MocJallyB4YaH
KWHUM sipaTHIl Ba3udacu 6eyruaaHgu.

Cyxbat gaBomuga XKY aénapHUHT MycC-
TaKWJ1 KUHWUHULIKM/EYUHUIIY, 3JIEMEHTAap
GU3NOJIOTUK Ba MaWUIMU 3XTHUEKJIAPUHU
KOHAMpPUIIM (ou3 XHUCcoOHJa aHUKJIAHIU.
HaTtwmxanapra kypa, XKY aénnapHunr 39 %u
TalllKKW €pJlaMCcu3 KMWKHA oJaaud, 51 %u Ku-
WMMHM KHMUII Ba eyullJa TallKu €paaM-
JlaH KucMaH ¢onganaHaay, 10 %u aca pakaTt
TalllKY épAiaM 6MJIaH KUAWHAY.
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TaagKUKOT HaTHXKaJIapu

’KaxoH COFJIMKHU cakJjall —TallKWJIo-
TH MabJyMOTJlapura Kypa, OyryH AyHéja
1,0 Muanuapj/iaH OPTUK HWHCOH HOTHUPOH-
JIMKJ@H a3uAT 4ekand. by nAyHE axoJsiucu-
HUHT TaxMUHaH 1 %uHu Tamkua stagu. Cy-
PYHKa/IM Kaca//IMKJIApPHUHT Ky4YalWIIU Ba
KeKCaJIMK cabab yJlapHUHT COHU TOOOpa op-
TU6 60pMOKJa. JlaBiaT MexHaT UHCIEKIUSI-
CHHUHT MabJyM KUJIMIINYA, 6YTYH Y36eKuc-
ToHJa 750 MUHrAAH OPTUK HOTUPOHJUTH
6ysrad maxcjaap 6op. YiaapHuHr 220 MUHT
Hadapu éku 29,4 %u MexHaAT GPaOTUATUHUHT
MyalsiH TypJlapuHM Oakapullura JiaékaT/au
XUCOoOJIaHa U,

XapakaTJaHUIl KOOWJIMATH 4YeKJIaHTraH
MHCOHJIAp YYYH KUHUM TaHJalll[a CUX0JIO-
T'MK, aXJIOKUW Ba 3CTETHUK KUXATJApPHU YHYT-
MacJUK JI03UM. ByHUHT acocui peabusivTa-
Mg Basudacu MyCTaKuJ paBulI/Ja Ba HOTH-
pOHJIap apaBayacu épJaMujia XapakaTJ/aHa-
JIUraH WHCOHJAp ypTacujaru ¢apKaapHU
IOMIIATULI, HOTUPOHJIAPTra y3JIapUHU KyJlau
XUC KAJIMLI HMKOHUATHUHU Gepull Ba 11y O6U-
JlaH yuioy Toudazard MHCOHJAPHUHT fllall
Jlapakacu cupaTHHU AXIIUIALIUD.

XKYH ypracupa aénnap COHU KyNMYUJIUK-
HU TallKWJ 3THULIIWHUA Xucobra oJinb, yJap-
HUHT MaBXyJ, KHiuMaapuaaru agp3aivk Ba
KaMYWJIMKJIAPHW aHUKJIAIll, TaX/ 1M KUJIUII Ba
COLIMOJIOTUK TaJIKUKOTJIap 0JIUO GOpHIlI MaK-
cagua ToukeHT maxap Ba TOIKEHT BUJIOS-
tugaru “VHKIII03UB )aMuaT” xamaa “Mexpu-
OOHJIMK” 2KaMUSITUAATH aéJl1ap ypTacuja cyx-
6aT Ba aHKeTa CYpOBHOMaJlapu VTKa3WJ/IU.
CypoBHOMazia 17 émpaH 35 émrava OyJiraH
50 Hadap pecnoHAeHTIap UIITUPOK 3T/H.

O/1m6 Gopu/raH CypoBHOMa JJaBOMH/A Xa-
pakaT KOOW/IMSATH 4YeKJIaHTaH aéJIapHUHT
Xa€T Tap3WHU OCOHJIALUTUPAJWTraH, 3CTETUK
KUXATJAH 4YUPOWIM Ba KyJlal KHMMMJIapra
3XTUEKN OOPJIUTU aHUKJIaHAu. CYpoBHOMa/laH
acoCUM MaKCaJ, XapakaT UMKOHHUATH 4eKJIaH-
raH aéJIUIapHUHT XaE€T GaoUATH IAPOUTHUHU
TaX/IMJ KAJIUII Ba THT'M KUWUM aCCOPTUMEHTH
KOMIIJIEKTHHU UILLJIA0 YUKUILTUP.

CypoBHoMazia 50 Hadap xapakaT KoOuU-
JIUSITY YeKJIaHTaH aéJulap KaTHaluraH 6yJica,
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ynapHuHr 40 %u yi 6ekacu, 30 % umuu Ba
xoaumaap Xamja 30 %u TanabanapjaH Tall-
KHWJI TON/H.

TagKUKOT HaTHKaJIapH TaXIUIN

CypoBHOMa HaTWXacuja MabayM OYyaau-
KU (pacM), XapakaT KOOWJMATH 4YeKJaHTaH
aémapHuHr 70 %u esKa KMHMMJIApU HUYHU-
JlaH 6J1y3ka, 50 %u tyHuka, 30 %u dyTtb60-
Ka, 56 %u kocTioM Ba 52 %u pybalika-Kyu-
JIAK KMUHWIIHU MabKyJ Kypaau. CypoBHOMa-
Jla UIITUPOK 3TraH aénapHuHr 60 %u nou-
MUH Tap3/a KeHr muM, 68 %u xakeT, 24 %u
KeHr 100ka Ba 8 %u kajTa 100Ka KMHUILIHU
XOXJIaUIMHU TabKUAJIALIIH.

[llyHuHrieK, XapakaT KOOWJIHATH 4YeK-
JIaHTaH aé/ulapJlaH KUHuUMmJap 6ujaH 6of-
JIMK HOKYJIAaW/JIMKJIAap XaKuJa CcypaJiraHja,
yaapHUHT 50 %U y3yH 3Tak/ad KyHJjakjaap
Kpec/jo-apaBaJla FU/IJUPAaKHUHI XapakKaT-
JIAHUIIWra XaJaKUT Oepulld, KMWUHUII Ba
€4MHUII KapaéHUHU MypaKKabJalITUPHUILIHY;
30 %u TakuJaMacu3 KyiuJak Eku OJiy3kasap
Ba 20%mu 3ca esKa KUWUHUMJIAPUHUHT TOP-
JIUTY HOKyJIalJMK/Iapra ca6ab OyJUIIWHU
TabKUuAJdaauAap. AémnapHuHr 48 %u 106-
KaJJapHUHT TOp 3Tary, 40 %u Top mmumap
Ba 12 %mu TOp TYfpu l06OKasap yTUpraHja
HOKyJIAaMJIMK/JIap KeJTUPUO YHUKAPUIIUHU
AuTUILIN.

CypoBHOMaJja ULITUPOK 3TTaH aéyaapjaH
eJlKa KUMUMJIapuJa KaHJau KyJauJukiaap
OVJIMIIM KepaKJIWTU XaKujaa cypanau. Yaap
eJIKka KWMUMJIapUHUHT 017, KUCMU/JA TaKWJI-
Ma OVJIMILY, Tpanenus CUNYy3TUaru KUHUKUM-
Jlap yJap y4yH fiHaJla KyIpoK, KyJJaluK sipa-
TUIIWHU TabKU/JIALIH.

Aénnapuunr 70 %u 6es1 KMMMMJIApUZaH
IIMMHUHT KEeHrpoK Oysauiy, 25 %u mumja
BEJIKPO TacMa Ba M3Ma TaKuJMajaap 6yJiu-
iy, 5 %u sca LIMMHUHT 6e/I60FU pe3rHKaIu
OyJIMIIY KepaKJUIMHU auTumjd. Aésuiap-
HUHT 40 %K TOp noyvaju IWMMJAp KUMHUIIH,
30 %u Top 6es KUMUMJIApUHU ad3aa Kypu-
my, 30%mu pe3rHKa Ba M3Ma TaKWJIMACHU3
6es1 KWAMMJIapMHU KUWUII YTa HOKYJ1al 3Ka-
HUHU Ta’bKUJJIaraH 0yJica, akcapusT aéJiap
TyrMa Ba M3Ma TaKWIMaJU KUHWUMJIApPHU
Ma’bKyJ KYpULIJIApUHU OUIAUPHULLJH.
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Pacm. XapakaT KOGU/IMSATH YeKJIaHTaH aé/IJIapHUHT eJIKa Ba 6eJ1
KUMMJIapura 6y/irad sxTuéxapu
AéyutapauHr 40%u  enka KUMKMMIIA- TauydA NAUTHUZA 3Ca KyJIaUJIMTUra acocJiaHu-

pU OYMK paHrja, 6ejq KUHUMJIAPU 3ca TYK
panrga 6ysanmu Ba 30 %M 3ca UCCUK paHr-
JapHu Takaud sTtumAd. YaapHuHr 30 %wu
HUM EMUIITaH CUAY3TJU Kunumiap, 30 %u
TYFPU CUJIyITUAAryd Kuinumiap Ba sina 40 %u
3ca Tpameuus CUJIYITUAATd KUHUMJIApPHU
MabKyJl KYPUIIUHU TabKUJJIAIIIH.

XapakaT KOOUIUATH 4YeKJaHraH aésuiap-
HUHT KUAMHUIIYU KYTIPOK K3Kyasl Ba KJIACCUK
ycaybra MaHcy6 Oyiub, pecrnoHJeHT aél-
JIapHUHT 64 %U KUHUUMJIAapHU WYKHA 6030p-
JapjaH, 25 %u caBo MapKasJiapyuiaH COTUO
OJIMIIJIAPU Ba XapUAJAH CYHT yIIOy KUHUUM-
Jlapra KoMmaTJjiapura MoC Tap3ja y3rapTu-
pHUILIap KAPUTHUIIJIAPUHA AU TUILIU.

PecrioHzieHT/Iap GUJIaH MYJIOKOT >Kapaé-
HUJIA KYHAAJIUK XaéT JapaXkacu Ba y3-y3ura
XU3MaAT KYpcaTUIl KOOUJIUSTHHUHT KUHUM
TaHJIAIra TAbCUPHU aHUKJAHAU. ByHaa y3u-
HU y¥3U TabMUHJAIl KOOUJUSATUTA 3Ta aéJi-
Jlap KMMUM TaHJallla MaKCUMaJl Japaaja
rap/iepo6 6yroMJIapu 3CTETUKJIUTH, SKCITya-
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IIY Ma'bJIyM OYJIIU.

PecnonzieHT/IapHUHT KUHAUMJap Gopacu-
Jlary sitHa 6up MyaMMoJiapy/iaH 6Uupy KUNHUM-
Jlap Y4yH MULIaTUIaAuraH Matosap cudaTu-
Aup. MaTepuaslapHUHT 3HT MYXUM XyCyCH-
ATJIApU — Oy MAaTOHUHI MaWMWHJIUTH, IOBULI
Ba Jjla3MoJLIalllia KyJaWJaury, SKCIiyaTanus
Ba TMTUEHUK XYCYyCUSTJAPUHUHT HOKOPUJIU-
TUAUD.

Kuiium y4yyH rassama TaHJaunija aésaap-
HUHT 40 %u apasau Tosanu matosap, 30 %u
TpUKOTax Ba 1Ha 30 %wu Tabuui Tosaau Ma-
TOJIap KyJaWJIMTUHU TabKU/JIAUI/H.

Kynzanvk xapakaTiap y4yH KUHKMJap
TaHJOBUJIA peCHOoHJAeHTJapHUHT 58 %u
KyJlal KUHUMJApHU ad3an OuiaraH 6OyJca,
42 %wu Moa UYHAIMILIWHU YCTYH KyHAUIap.

XyJs10canap

TagKukKoTAa xapakaT KOOWIUATH YeK-
JIAaHTaH aéJIJIApHUHT MaBXyJ, KHHUKUM accop-
TUMEHTJIapUJaH KOHUKHUUI Japakacu NacT-
JIUTY aHuKJaHau. XKY aésylapHUHT KUKWKUM
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O6uJIaH OOFJIUK, OYJIraH NCUX0-QU3UOJIOTHK X0- Typyxy TaHJaHgU. COLIMOJIOTUK TaAKUKOT-
JIaTUra caJiouil TabCUP KypcaTaJiUraH OMUJI- HUHI KEeWHWHTM O0CKUYJIapu/Ja PeCloH/IEHT-
Jap 6enrunangyd. KeWUHry jsoduxajall UIIK  Jlap TaHJaraH KUHWMJIApPHUHT KOHCTPYKTUB
YUyH KaKeT, 6JIy3Ka Ba KeHT IIMM/J]aH ubopaT Ba (QYHKIMOHaJ €4YUMU Oyihuda TaJKUKOT
KYH/JAJMK MOCJAllyBYaH KUMUMJIAP TYyIJIaMKd  MILJIapU 0116 60pUI MaKca KAJIUO OJIMH/H.

REFERENCES

1. Dziaudinova, T. (2020). Basic aspects of designing adaptive clothing for disabled people.
Proceedings of the XVI All-Russian scientific-practical conference with elements of a scientific school for
students and young scientists.

2. Kholostova, V. (2016). Development and research of everyday adaptive clothing for women with
limited mobility. PhD thesis, Shakhty.

3. Kholostova, V., & Savelyeva, N. (2009). On the issue of designing clothes for women with limited
mobility. Proceedings of the International scientific-practical conference (p. 566). Rostov-on-Don: RTIST
YURGUES Publ.

4. Kozlova, E., & Pleshkova, O. (2009). Proportionation of the suit for people in a wheelchair.
Sewing Industry(6), 32-34.

5. Mirziyodova, K., Utkurova, M., & Rasulova, M. (2022). Study of clothing requirements for people
with limited mobility. Proceedings of the Republican scientific and practical conference. Tashkent:
Tashkent Institute of Textile and Light Industry.

6. Nigmatova, F. (2018). Problems of designing adaptive clothing for people with limited mobility.
Textile Issues(1).

7. Prikhodchenko, 0. (2007). Development and research of adaptive clothing for people with limited
mobility. South Russian State University of Economics and Service, Shakhty.

8. Rasulova, M., Mirziyodova, K., Utkurova, M., & Umarova, M. (2022). Development of clothes
for people with limited motor possibilities taking into account operating comfort. Proceedings of the
International scientific and practical conference on “Innovative technologies in the sewing and knitting
industry, problems in production, analysis and development prospects”. Namangan: Namangan Institute
of Engineering Technology.

9. Rasulova, M., Umarova, M. Y., & Mirziyodova, K. (2022). Recommendations for the development
of flexible clothing for people with limited mobility. Proceedings of the International scientific-practical
conference dedicated to the 90th anniversary. Tashkent: Tashkent Textile and Light Industry Institute.

10. Savchenkov, 1. (2006). Designing clothes for the figures of disabled people with pathological
changes in the supporting surface and posture. PhD thesis, St. Petersburg.

11. Savelyeva, N., Kurenova, S., & Savelyeva, A. (2012). Development of a targeted method for
designing adaptive clothing for people with limited mobility using 3D technologies. Sewing Industry(5),
22-24.

12. Taran, A. (2004). Formalization of the method of performing an adaptation analysis of women’s
clothing. PhD thesis, Moscow.

13. Tukhbatullina, L. (2019). Features of the design of clothing for people with disabilities.
Costumeology, 5(19).

14. Volkova, V. (1996). Ethnic traditions and shaping of clothing as a means of social adaptation of
disabled people. PhD thesis, St. Petersburg.

Takpusum: Ucmousnosa PM,, T.¢.H., fouenT, Kamonugaun bexzon Homugaru Musinii paccoMamk
Ba JM3alH UHCTUTYTH.

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL PRINT ISSN 2181-9637
68 HAYKA N UHHOBALIMOHHOE PA3BNTUE ONLINE ISSN 2181-4317
SCIENCE AND INNOVATIVE DEVELOPMENT 4 /2023




05.08.06 - FUNAUPAKITN BA TYCEHULATTN MALLUHATIAP BA YIIAPHU

NUWINATULL

SO

d | https://dx.doi.org/10.36522/2181-9637-2023-4-8

UDC: 656.022+656.183(045)(575.1)

BAPKAPOP BEJTOTPAHCIMOPT XU3MATUHU
TAHITAWHU MOOENNAWTUPUNLL

ATtaxaHoB Maxmya KeHxabaeBuy',
"TpaHcnopT nornctukacu" kKadpegpacu JOKTOPaHTH,
ORCID: 0009-0002-2712-8891, e-mail: mr.maxmud19840327 @gmail.com;

KytnumypatoB KyapaTt Py3an6aeBuy?,
TexHuka paHnapu 6ynuya cpancada gokropu (PhD),
“yn xapakaTi MyxaHaucnuri Ba Golukapysu” kacdpeapacu AOLEHTH,
ORCID: 0000-0003-3871-5928, e-mail: qudratg@gmail.com

"TowKeHT gaBnaT TPaHCNOPT YHUBEPCUTETH
2TowkeHT Knmé xankapo yHMBepcuteTmn

Kupuiu

['nob6annamyB xapaéHW axoJu ypOaHU-
3alMACH Ba L1axapJ/iap KeHraluUrMHU Gesru-
Janju. YpbaHusanusa Typalay maxap U4u-
JlaTu KaTHOBJIAp XXMM Ba KyJIaMHU OIIUO
6opanu. By aca, y3 HaBbGaTujga, Kyda-uy.
tapmoru (KWUT)aa Tp6aH/IMKIap Ba IIaxap
»kamoat TpaHcnopTu (LUIXKT)HuUHT opTHKYa
IOK/JIaHUIIMHU KeJATUpu6 uukapagu. KATaa-
M TUPOAHJJIUK/IApPHU WYJIJIapHU KEHTaWuTH-
pUIlll Ba aBTOMOOWJ/LJIAP Y4YyH Ky4a-UyJ UH-
dpaTy3uManiapu ipaTUII XxMcobura KucMaH
KU KHUCKA MyAJaTd 6apTapad 3THUII MyM-
KUMH. AMMO Oy BaKTMHYa/IMK aXaMUsTra ara
6ys1n6, MyaMMora TyJ/ia e4uM Oy/ia oJiMai/iu.
[y ca6a6siu KT sorucTuk KyBBaT XMU3MaT-
Japu cudaTHHY OIIMPUIN y9yH MaBxys KUT
3axypajiapyZiaH yHyMJd ¢oijasaHuIl Ba
maxapgaru 6apya UIKT Typsiapu xapakaTu-
HU y3ap0o MyBOQUKJIAILITUPHIL 3apyP.

Axosvra cudaTau TpPaHCIOPT XU3Ma-
TH KypcaTUIJa XapakKaTJlaHyBYM TapKUO-
JIADHUHT XapakaT WHTepBaJd KHUCKA, MyH-
Ta3aMJIMTM aHUK Ba aJloKa Te3JIUTU IKOpHU
o6ysnmn Jso3uM. llaxapparu MaBxyZ Xa-
pakaT 3XTUEXHUIra MOC TPAHCIOPT COHHUHHU
CaKJiab Typulll MacaJaCUHUHT e4uMHu - Oy
TYypJU TpaHCOOPTJAp ypTacuja MakoyJ
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AHHOmauyusi. Ywby wmakonada caéxam
MabyMoOmaapuUHUHe mpaHcriopm maHaaw ea
YHUHe caéxam eakKkmuea mabCcupu ypeaHur-
eaH. lly makcadda caéxam mabraymomiapu
acocuda mpaHcnopm mypu y4yH YU3UKIU pee-
peccus modennapu maknug KunuHzaH. Ym-
KasusezaH CypoeHOMa Hamuxanapueaa Kypa,
mpaHcnopm matdioguea mabcup Kumaygdu Kyri-
nab omunnap O6OFUKIUK MeHesamacu OpKa-
nu ypeaHunou. Jloeum modenu épdamuda xap
bup sapuaHmMHU maHaauw 3XMUMOTUHUHE Kypu-
Huwu ugolanaHeaH. Ywby modendaH ¢holida-
naHub, UdyHanuwJap opacudazu Xxapakamria-
HUW ea uyrnogyunapHuHa Makcaldnu yHKYUSI-
CUHU baxonawda xapakam pPexXuMuHU maHaaw
YYYH Makcumasa 3XmuMOJI/IUK yCynu KynnaHusl-
Ou. Xap 6up Uynosyu Ky3nazaH MaH3usnuzada
XxapakamnaHuwuda masxyd MyKobus eapuaHm-
napdaH b6upuHu maHnawudaau Makcald yHK-
yuscu Kulimamnawmupundu. MynosyunapHuHa
tUyHanuwrmnap opacudaau mpaHCrnopmH{u maHsna-
wuea mabCcup Kuny84yu eapuaHmiaapHUHa Myxum
y3eapyedyaH ampubymunapu aHuUknaHou. HYusuknu
peepeccuss meHefamacu Koppenduus mampu-
yacu acocuda onuHzaH KoaghuuyueHmmap ép-
damuda mys3undu. PezpeccuoH modesib Hamu-
Xanapu Uynogyu mpaHcrnopm matoenapuHuHe
y3apo mabcupu doupacuda o/1uHOU.

Kanum cy3nap: eenompaHcropm xu3mamu,
noeum molesib, Makcaldnu hyHKUUS, J/102UCmuK
Kyeeam, KamHO8 masiabuHu Modlesniawmupull,
OuckKkpem maHs108 Mooesu.
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"TalUKeHTCKMIN rocy4apCTBEHHbIN TPAHCNOPTHbIV
yHuBEpcuTeT
2TalUKeHTCKUA MexayHapoaHbIn yHuBepcuteT Kumé

AHHOmMauyus. B smol cmambe uccnedyemcs
efusiHuUe uHghopmayuu o rnoesdkax Ha rosedeHue
raccaxupos npu ebibope mpaHcrnopma u Ha epems,
npogedeHHoe 8 nymu. C amou uesnbto 0 8blbopa
suda mpaHcriopma Ha OCHOo8e UHopmayuu o
rnoesdkax aemopbl UCMOMbL3YM MoOesnu fUHelUHoU
peepeccuu. [lo pedynbmamam  po8eOEHHbIX
aHKemHbIX 0rpoco8 MHo2ue hakmopbl, eusuUe
Ha 8bI60p mpaHcriopma, Obifu U3yYeHb! ¢ MOMOWbH
KOppernsayuoHHo20 ypasHeHusi. Modesnb eblbopa
npedcmasnssem 8eposimHOCMb 8blbopa Kaxooul
anbmepHamusbl C MOMOWbH paccyumaHHoU fo2um-
modenu. C romowbro rpuknadHoU rno2um-mooenu
rnpumeHeH Memod MakcumaribHo20 rpasdornodobus
Onsi eblbopa pexuma O8UXeHUS 1pu OUeHKe
uenesgol byHKUUU naccaxupos rnpu mexadpecHoOM
nepemeuwjeHuu. OueHusanace yenesas hyHKUUs npu
8blbope KaxObiM raccakupoM O0OHOU U3 UMEeroUUX-
cA anbmepHamue rpu 08UXEHUU K HamMe4yeHHOMY
NyHKMy Ha3Ha4eHUsl. Ebinu  ebisieneHbl  8a)KHble
rnepemMeHHble anbmepHamueHble haKmopbl, 8UsIHO-
wue Ha eblbop naccaxupamu mpaHcropma Mexoy
nyHKmamu HasHa4eHusl. YpasHeHue JluHelHoUl pee-
peccuu 6b1710 MOCMPOEHO C UCMOIb308aHUEM KOID-
uyueHmos, osly4YeHHbIX Ha OCHO8e Kopperis-
UUOHHOU Mampuuypl. Pe3ynbmambl peapecCcuoHHOU
modenu bbinu rosiy4eHbl 8 pamkax g3aumodelicm-
8US1 8apuaHMOB8 NaccaXupcko20 mpaHcropma.

Knrovesble crnoea: gsernompaHcrnopmHbll cep-
suc, nnoeum-modernb, uenesas OyHKYUS, f1o2ucmu-
yeckasi MOWHocmb, ModesnupogaHue cripoca rnoes-
00K, Moderib OUCKpPemHo20 8bibopa.
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MyBo3aHaTra spumuwmup. llyHu Tabkupa-
Jlalll Kepakky, JyHé Oyiuya Iiaxap axoJiu-
CM XapakKaTyaHJUIrMra MyHocabaT Tobopa
nparMaTHK Ba MyJbTHUMOJAJ aXaMHUAT Kaco
3Tu6 60pMoKza. IIXKTra 6apkapop uMHbpa-
Ty3WJIMaJlapHU OUpJIALITUPUIL 3apypaTu
naizio 6ysiMokaa. bapkapop uHdparysuama
cudaTuia BeJOTPAHCIOPT XU3MAaTUHU MaB-
Ky LDKT kabu oMMasaliTHpuIl Ba 60IIKA
TPaHCNOPT TypJiapyu OWJIaH UHTerpaunus Ku-
JIUII acOCUM BOCUTaJapjaH OUpH OyavIIn
MYMKHH.

[IIPKT Tu3uMU Kyn ypraHWJraH coxaJap-
JlaH OWpH, aMMO yTKaswIraH TaJKUKOT Ba
TaxJIWJJIap IIyHU KYpcaTAUKH, HOPTUMHU3
maxapJjapyja MyJbTUMOJasl — TallyBJap-
Jla alHaH BeJIOTPAHCIOPT XU3MaTHU acoCUU
BOCUTA POJMHH yHHAIIM MyMKUH. Y36eKHuC-
TOH Pecny6Jikacu 1maxap TPaHCIOPTH Je-
KapOOHU3aLUSACUHN PUBOXKJAHTUPHUII Ba TU-
3UM X0JIaTH AXUIWJIaHUIIN/A BEJIOTPAHCIOPT
XU3MaTHU MyXUM aXaMUAT Kach 3Tajiu.

3amonaBur wmwapoutga UDKT Tusumu-
HU BeJIOTPAHCHOPT XU3MaTJapu OuWJaH
WHTerpanusaaamrad TuduM cudatuja yp-
raHUIl Ba YHU caMapajyd OolIKapuIljaru
MaBXyJT MyaMMOJIapHM aHUKJall, yJapra
TabCUP KypcaTyBYM OMWJLJIAPHU OesruJall
Ba MyJIbTUMOJaJ TPaAHCOOPT THU3UMHUHU
TAllKWJI 3TUII 03acUJaH WJIMHM acocjaH-
raH TakiaudJap UULIa6 YUKUII XaMJla YHU
aMa/IMéT/a KYJJIAallHU YCAyOUH >KUXaT/AaH
TaJ KUK 3TUII TaJKUKOTHUHT J10713ap0JIUTU-
HU GeJITWJIauIu.

TagkukKoTHUHT acocudl Marcagu [IDKT
TU3WMUTa 6apKapop WYJIOBYU TALIMII TEXHO-
joruscyu cudaTtujia BeJIOTPAHCIOPT XM3Ma-
TUHU OMMaJIalITUPULI OUJIaH MYJbTUMOJAJ
TAlIMUIHU >KOPUM 3TUII yCAYOUHU HILIA0
YUKUIIJIaH Mbopar.

Mas3yza oud adabuémaap maxauau

WHTerpayusaamirad TpaHCIOPT TU3UMHU-
HU peXxaJallTUPHUII Ba caMapajy TaUlKWJ
3TULIZAA MyJbTUMOJAJ] TPAHCIOPT XU3MaATH
TabCUPHUHU ypraHraH OUp KaTOp TaJKUKOT-
yujlap TPaHCIOPT THU3UMHUHU OOLIKApUII
caMapaZilopJIMTUHUA OLIMpHUILI 6ViMYa TypJu
xuJ1 pukpsap 6unaupra (El-Assi, Mahmoud,
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& Habib, 2017), (Eren & Uz, 2020), (Levy,
Golani, & Ben-Elia, 2019), (Marra & Corman,
2020).

TomkeHT mmaxpuja yTKa3WJIraH TaJKH-
KOTJIap Tax/IWJIM ILIYHU KYpPCaTAUKH, aBTO-
oycnapaaH ¢oijlasaHagural  HyjaoBYUIAp-
HUHT ypTadya 56 %u Kucka Macodasapra
(5 kM raua), yprauya 30%mu ypra macoda-
ra (5-10 km raua), ypradya 11 %mu y30KpoK
macodara (10-15 kM) Ba kKousraH 3 %u 3ca
XKyZa y30K Macodasapra XapakaTJaHaJu
(Sattivaldiev., Qutlimuratov, & Azimov, 2021).

Xuco06-KUTOOIAap  UIYHU  KYpCaT[UKH,
I>KTpa #HyJs0BYM  TalIMII  XQXKMUHHUHT
4 %raya ycumu Moc pasumga KHT rokia-
HUIIMHU 61 %rada kamantupazu Ba LDKT
XapaKaTJaHyBYM TapKUO6Japy HWII YHYM-
popauru uuaura 10 %rava owmub 6opajau
(Safronov, Safronov, & Semenova, 2015). Bup
KaTtop TaaKukKoT uuuiapuzaa UKT xusmar
cuPaTUHUHT OMMAaOOIJIMTY Ba TallMUI XaBg-
CU3JIMTM Macajlajlapyd VpraHuirad. Yuioy
TaJJKUKOTJ/Iap BeJIOCUIEeA/a XapaKaTJIaHUII
TEe3JIUTH 60LIKA ycy/uiapa eTub 60pulll Tes-
JINTUTA HUCOATAH IOKOPU 3KAaHJUTHHU KYp-
caTMOKJa Ba aHT acocuiicu, KUT woxiaHu-
HIMra Ta'bCUpHU XyJa kaM (Atajanov, 2020).
II’KT sOTMCTUK KyBBAaTHMHU OLUIMPHUII Ba
axoJsiura cudaTayd XM3MaT KypcaTHUII XaM/ia
HUYJI0OBYMJIAapDHUHT TpaHcnopTra capdJiaHa-
JIMTaH BaKTUHU KaMaWTHUPHLI MaKCaJAuaa
coxara BeJIOTPAHCHOPT WHPpPaATy3UIMaCU-
HU UHTErpanusi KWIHII, BeJOTPAHCIOPTHU
[HIKTHuHr 6up Typu cudatuja Kabya Ku-
Juil TaBcusl 3TuiaraH (Atajanov & Solayev,
ICECAE, 2020). III’KTra Bes0TpaHCHOPTHHU
MHTErpangys KAJHUII MyJbTHMOJAJ TalIMII
KYBBAaTHHH OLIMPAJH, LIYHUHTZEK, [IaXap/a
9KOJIOTHK TPAHCIOPTHU PHBOXJIAHTUPHUO,
axoJIM CaJIOMaTJIMTUra UXKOOUM Ta'bCUP KYp-
caTa/u.

BesioTpaHcnopT  THU3MMMHHM  JIOMUXA-
JIallZia BeJIOCHIe[, WYHAJULIJIADUHU TYFPU
TAIIKWJI 3TUII Ba YJAPHUHT CHPATUHU OLIH-
pui 6yiinya 4yopa-TaAbup/ap UlIad YUKUII
9HT MYXHMM MacasiajapZaH Oupuup.

TagkukoTAa Besiocune[, UyHa/IULLJIApU-
HUHT TallWILI CaMapaJopJIuTU IOKOPHU 6Yiu-
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Abstract. This article investigates the impact of
travel information on transport choice behavior and the
impact of travel time display. To this end, we estimate
linear regression models using data from the Mobility
Survey, which consists of observational data on
transport mode choice. Based on the results obtained
through the conducted questionnaire surveys, many
influencing factors on the choice of transport were
studied through the correlation equation. Using the
applied Logit model, the maximum likelihood method
was used for the selection of the mode of movement in
the evaluation of the objective function of passengers
in inter-address movement. The objective function
in the choice of which of the available alternatives
was preferred by each passenger in moving to the
intended destination was evaluated. The important
variable attributes of the alternatives that influence
the choice of inter-destination transportation
means of passengers are identified. The choice
model represents the probability of choosing each
alternative through the calculated Logit model. A
linear regression equation was developed using the
coefficients obtained on the basis of the correlation
matrix. The results of the regression model were
obtained as part of the interaction of the transport
choices of passengers .

Keywords: bicycle transportation service,
logit model, target function, logistic capacity, travel
demand modeling, discrete choice model.

IIM KYTHWJITAH KOMJapJa TallKWJ 3TUIULIN
3apypJIMTMHU acocjaraH XoJ1/1a, BeJOoCUIe[
WYHAJIMIIMHUHT TallWIl  CaMapajopJIvrH,
Oe/ruiaHaiurad MyHaaui cupaTvHu 6axo-
Jlalll Me30HJIapu XaM/Jia yJapHU aHHUKJall
ycayouétu kypub yukuiaraH (Shelmakov &
Shelmakov, 2012). BesioTpaHCIOPTHU METPO
6exkaTnapuHUHr 400 M paguycuia TaUIKWJI
3TUII MeTpoJa KaTHOBYHM HYyJIOBYUJIAP COHU
Kynahuiura cabab 6ysras (Salah, 2020).
Benotpancnopt 6apkapop UDKT cuda-
TH/A laxap 60IKAapyBH TU3UMU/LATH JIOTHUC-
TUK KyBBaTHMU OLIMPHUIIJIA MYXUM axaMHUAT-
ra ara BocuTa OyJUIIM OUJIaH GUpPra, axoJsu
opacujila WXTHMOMUM TEHIJIUK EKHU 4YeKJia-
aum, KAT Tup6aH/MKIapy Ba IIaxapJap-
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Jlar¥ XaBO UQJIOCIaHUIIMHUHT OJIJUHU OJ1a-
nu (Atajanov, Assessment of the logistics
capacity of urban public transport by means
of taxonomic analysis methods, 2022). Be-
JIOTPAHCNOPT XU3MaTJapPUHU TALIKWJI 3THLL-
JlaH acocui Makca/| axCui aBTOMOOUJLIap-
JlaH GoWa/laHUIIHU KUCKAPTUPHUIL XaMm/ia
nvéza, BeJoCUIle/l Ba )KaMoaT TPAHCIOPTHU-
Jla XapakaT/JlapHU KyNMauTUpHUILJaH uUbopaT
(Pecman, 2012), (Tsokur & Denisenko, 2017).

[llumosin AMepUKaHMHI WMPHUK LIaxap-
Jlapu MHUKECHJa OJIMHTaH CTaTUCTHUK Mab-
JIyMOTJIapra Kypa, BeJIOTPAaHCIOPT XU3-
MAaTHHUHT >KOPUM KWJIMHMIIU LIaXCUM aB-
TOMOOMJ/Ira 3rajMK KWJIMII YJAYLIHUHHA MOC
paBHUIJla KaMaWTUpraH, XycycaH, Oy yJyll
KaHazilaHMHr HUMpUK IaxXapJsapujaH OUpHU
6ysran Monpeanga 3,6 %, TopouTtona 2,0 %
Ba AKIllHuHr Bamuurron waxpuzaa 2,1 %ra
kamaWranu ky3atuiarad (Fan, Chen, & Wan,
2019).

Vpraya maxapHUHI TUPGAHJJIUK XKyZa
KaM OyJsraH ky4vasapuza 80% iysn aBTO-
Mob6usiap, kKosaran 20%wu a3ca BesocUIE],
MyJlaTU y4yH QXKpaTUJMIIMA TaBCUA 3TUJIA-
au (Labouret & Vasta). BesoTpaHcnopTHU
OMMaJsIalITUpUILI 6apya IllaxapJapfa yuTa
acocuil MyHasuil 6yiiM4ya KaTop TafdupJap
TAIIKUJ 3TUII OPKaJM pexKaJallTUPUIAU:
Jlactjab BeJoTpaHCHOPT MHpaTy3uJIMacu-
HU PUBOXKJIAHTUPULI, BEJIOTPAHCIOPTHU OM-
Mara TapFub KUJIHII XaMJa BeJIOTPaHCIOPT-
HU 11axap Xa€Tura KUpUTHILL.

Jlynéna BesioTpaHcnopT/aH ¢oijana-
HUILI Japaxacu Kopu 6ysaraH HujepsaH-
JUsila TabJIMM Myaccacajapura KaTHOBJap-
HUHT 50 %uAaH OpTUFU BeJiocUIleia aMaJl-
ra omvpuaaau. Mmra, caBgo mapkasjapura
6opHuil Ba 6OIIKA JJaM OJIMLI YYyH KAaTHOBJIAP
20 %pan 30 %ravya KypCaTKWYHU TaLIKWJI
3TajAu. YMyMaH oJiras/ia, 26 %aH opTUK HU-
JlepJaHAusAIMKIap KYHAAJUK KaTHOBJIAPHU
BeJIOTpaHCHoOpTAa aMasra omrpazau (Dufour,
2010).

IOkopuparu ¢ukpaapaaH Keanb YHUKKAH
X0J1/1a, ax0JIM TaBXyM XyJyZJap/arud TpaHc-
NOpT WYHa/IMULJIApUJA WHTerpalnusaliraH
TPAHCIOPT TU3WMHUHU PUBOXKJIAHTUPHUILLJA
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WYJI0OBYUIAPDHUHT Tajab Ba 3XTHUEXKIAPHUHU
aHUKJall XaM/Jia YJIAapHUHI TPaHCHOOPT Ty-
pyuzsaH  QoijasaHUILLard  TaHJOBJIApPUHU
KYpUO YMKHUIL 3apypaTH nanzgo 6ysaaau. lly-
HUHTJEK, MHTerpanusalrad MyJIbTUMOAAJ
TPAaHCNOPT THU3UMHMHHM peXaJallTUPULI Ba
YHU TALIKWJ 3TULI CaMapaZOpJIMTMHU OILIM-
pullZia 3aMOHAaBUM TAAKUKOT YCyJUIApUHU
KyJIalll OpKa/y IllaXap LIapouTura Kapab
VHTerpanyajalirad TPaHCIOPT THU3WMHWHU
PUBOXK/JIAHTUPHULT MYMKHH.

XapaKaTJIaHUIIHUHT MHHOBALMOH TEXHO-
JIOTUSIJIA XU3MaT WMKOHHUATJAPUHU KOPUHU
3TULZA HYJOBYMJIAPDHUHI YHra MyHocaba-
THUHU OJJUHJIaH 6uauil KuiuH. Ly ca6abuiu
MaxCyC CypOBHOMa yTKa3WIl OPKaJU HWHHO-
BallMOH TPAHCIOPT XU3MaTH y3rapuulIapu
TabCUPHUHU 6Gaxosiall MyMKUH. LlyHUHr[EK,
KypCaTWJITaH JUCKpPeT TaHJIOB MoOJeJslJIapy
XaM MYJIOBUMJIAQPHUHT SIHTM TPAHCIOPT XU3-
MaTHHU KaHJal KabyJ KUJIMLIMHU 6axoJialll-
ra épzam 6epajiu.

Marepuas Ba MeToA1ap

WuTerpanuanamrad TpaHCIOPT TU3UMU-
JlaH caMapa/ii ¢poijjaslaHUIl OpKaJIu axoJiu-
ra TpaHCIOPT XU3MaTH KypcaTUIl CUPAaTHHU
AXIIWJIall, KATHOB BaKTHU Ba capd-XxapakaT-
JlapuHu Kuckaptupum xamga LHIKT soruc-
THUK KYBBaTUHM OIIMpPHUIITA YHIOBYHU KyJau-
JIMKJIAp fpaTHUII acOCUM MacajajapAaHAup.
Yoy TaaKUKOT/a WYJIOBYUJIAPHUHT TPaHC-
NOpT XUM3MaTUZaH (oWAalaHUIl Japakacu
XaKUJaru MabJIyMOTJ/IAap CYpOBHOMA YyTKa-
3UII YCyJIM OPKaJIM OJUHAU. Ma3Kyp cyposB-
HOMaJla TPaAHCIOPT XWU3MAaTUHUHI KOPUH
X0JIaTU Ba MaBXyJ, Oy/iMaraH BeJIOTpaHC-
NOPT XU3MaTH TAaHJIOB BapUaHTJ/IapU TakJAUG
3TUAAU. YHOY ycys HyJ0BYMJIApD TOMOHU-
JlaH Kaby/J KWJIMHTaH TPaHCIOPT TaHJIOBU
Ba TAHJIOB Ma3MyHHU y3rapraHzia, yJIApHUHT
TAHJIOBU y3rapUUIMHU NPOTHO3 KWJIHII MO-
JieJlJlapyra acocJaaHa/u.

Wy10BYMIAPHUHT  TPAHCIOPT TYPUHU
TaHJALIJard WHAWBUJAYyaJ XaTTHU-XapakKaTu
Ba TPAHCIOPT XU3MaTHU cudaTH TYFpUCU[A-
rd MabJyMOTJap ypraHuaay. TaaKUKOTZAa
UMIITUPOKYUJIAP COHU (HaMyHa XaKMH) XaM
MyXUM caHajaau. lly 6ouc HOTYFpU XyJO-
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cara o/iu6 KeJMac/JUrd y4yH HaMyHa TaH-
Jalljla eTapJu JapaxaZa aHuK OyJasuraf
MHUHMMaJ MUKJOp Tajab stunagd. HamyHa
KaHYa/IMK KaTTa O0yJica, HaTWXajap aTpo-
dupary HOAHUKJIMK yerapacd (MIIOHY Opa-
JIUFU) WIYHYaJUK KUYUK OYs1azu. CYypoBHOMa
2022 VWJIHUHI anpesb-Mal oWJIapuja Ta-
Jlabasap Ba YHHUBEPCUTET XOAUMJIAPUHUHT
KaTHOBMU XaKHJa MabJyMOTJ/ap OJIMII YYyH
yTkasuagu. llyHuHrgek, tanabanapjad ¢a-
KyJbTET HOMH, KOWJIAIIYBU Ba SlIAll KOWH,
oJaTjAard suwal >KoWuJaH ¢akKyJbTeTra-
ya OysraH Macoda, TPaHCHOPTra 3XTHUEXKU
60p-UyKAUrM Kabu caBoJiIapra »aBobJiap
onvHAW. TyniaHraH mMabjJayMOTJIap acocuja
KaTHOB 4YacTOTacH Ba capdJialll BaKTH Tax-
JIU KUJIMHAW. Xap 6Mp MaH3UJ CypOBHOMa-
Jla UIITHPOK 3THUII y4yH HaMyHa cudaruja
TaH/1ab oJIMHAU. MHCOJ yUyH, XO3UPrHU KyH-
Jila TOLIKeHT JaBJjaT TPAaHCIOPTU YHUBEPCH-
tetuaa 19000 gaH opTUK Tasaba GakasaB-
puaT, Marucrparypa Ba JOKTOpaHTypaJa
Taxcua osiagy, 1000 KUMWIKJAH OPTHUK Mpo-
beccop-YKUTYBYM Ba TEXHUK XoAuMIap dpao-
JIUAT OPUTAHU.

CypoBHOMaJa HIUTUPOK I3TULI Y4YyH
YHUBEpCUTET  TajlabajlapvHM  TaHJallja
UXTUEpPUN TaHJaMa YCYJU KYJJIaHUIJM.

TagKuKoTa Takpuba XaTOJUMIMHU TeKLIU-
pub Kypuil Makcaauga 512 Ta pecnoHJEeHT
(MIITUPOKYMJIApD COHU) KaTHaumau. PecrnoH-
JleHTJIapHU TaHJ1ab OJIMLI )XapaéHUra KeJicak,
20000 naH opTHK aXxoJi1 YYyH * 5 % xaToMK
yerapacu €xkd 95% UIIOHWIMJIMK Japaxa-
cujia Tasab KWJIWHAJUraH MUHHUMaJ TaHJIOB
385 Hu Tawkua Kuaaau (Taherdoost, 2017).
HurtupokuuaapHuHr 14 %u aénnap Ba 86 %u
3pkakjapaup. PecrnoHpeHT/apHUHT 25 émi-
JaH knuuru 60 %, 30 éwmrava Oysaransaapu
30% Ba KoJsiraH 45 émraya OyJiraH KHIIHU-
jgap yaywi 10 %Hu TallKua 3TAA. YJIapHUHT
KaTHOB 4acToTajJapu xadTacura 2 KyHJaH
5 KyHraua y3rapu6 Typajau, JeKUH KYTTYUIUK,
abHU 61 % xXadTacura 5 KyH yKull Ba uuIra
6opaau. MabayMoT Tymjau JaBpujia UIITH-
pOKUYMJIap/ilaH KaTHOB MabJIlyMOTJIapU OYyiu-
4ya MaH3uJIJIapapo KaTHOBIa KeTaJiuraH BakKT,
WYJIKMpA XaKU XaMJla Xap KAaTHOB TaHJIOBHU
MabJyMOTJIapura 6yJiraH MyHocabaTH, KaT-
HOB XaKHWJard TaxMHUHJApu OWaH OOFJIMK
caBoJlJIapra »aBo0J1ap OJIMH/H.

TagkukoT o06bekTH cudaTuga OJIHH-
raH SIHTM BeJIOTPAHCHOPT XU3MaTHU TaKJIUG
3TWJTaH UYHa/MII TAapMOFUHUHI CXeMacCH
1-pacmza kypcatuiaradH. TapMOK Y3YHJIMTH
3,5 kM Ba 6 Ta 6ekaTZaH ubopar.
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TaagKUKOT HaTHKaJIapHu

Tpancnopm mauaaw modeau

Wy 10BYMNAPHUHT  TPAHCIOPT —TaHJIOBU
Kapopy MakcuMaJl MaHdaaT KypHull Japaka-
cu (Makcaj, GYyHKIUSACH), STbHU KATHOBra Kam
BaKT capdJialiu (TpaHCIOPTHU KyTHIIM Ba Xa-
pakaT BaKTH), UYJIKMpa HAPXMHUHT ap30H OY-
JIUILIU KaOU MXKTUMOUM-UKTHUCOAMN €KY TPAHC-

NOpPT TU3UMHM XyCycusTIapura 6ofauk. Kapop
Kaby/Jl KWIyBYM LIAaXC OUP-OMPUHU MUCTUCHO
KWJIaZuraH MyKOOW/IJIADHUHT YeKJIaHTaH TYyI-
JlaM{JlaH OUTTACMHU TaHJaWAd. YMyMaH OJ-
raH/ia, MoJieJib TaHJIOB 3XTUMOJIJINTHHU 6axo-
Jlall TeXHUKacura acocjaaHagu. Kapop a6y
KWJIYBYMHUHI HEepapXuK TY3WJIMalU TpaHC-
HOPT TAaHJIOBU 2-pacM/ia aKC 3STTUPHUJITAH.

MaH3unnapapo xapakaTnaHui BocuTacu Typu

Muépa BenoTtpaHcnopTt Takcu

ABTOGYC EHrunn aBTomobuns

2-pacM. UepapxuK Ty3WJIMa/Id TPAHCIIOPT TAaHJIOBH MOJe/IU

CypoBHOMa MabJIyMOTJIapUra acocaH, Xap
O6Mp MYJOBYMHUHI KATHOBJA MaH3WJJIapapo

XapaKaTJIaHUILl BOCUTa/Iapy OyMKYa TaHJIOBH-
HUHT TaKCUMJIQHUIIU 3-pacM/ia KeJITUPUJITaH.

m[luéna
Besocuneana

m )Kamoar
TPAHCIIOPTH

45%

Mlaxcuu
aBTOMOGOMJIZA

B Takcu

3-pacm. KaTHOB/IapHUHT MaH3W/IJIapapo XapaKaT/aHUII BOCUTA/IapH 6yiin4a TaKCUMJIAHUIIHA

JluckpeT TaHJIOB MOJieJIU Xap OUp MUYJIOB-
YUHUHT WXXTHMOUU-UKTHUCOAUNA HMKOHMU-
ATJapuJlaH KeJnb YMKKaH X0J/1/a, MyKOOHUI
BapUaHTHM TaHJall 3XTUMOJM cudaTuaa
Kypuiaayd. MaH3uinapapo XapakaTJ/aHUII
BOCUTAJIapy TaHJOBH/JA MYKOOWUJ BapUaHT-
HUHT K03W0aJ0pPJUTA YHUHT QONJA/IUIUTH,
S'bHU Xap OMp KUIIA TOMOHMJAH MaKCHUMaJl
JlapaxkaZila MaHdaaT KypHUIIU MakcaJ QyHK-
LUSICUTa acoC/IaHa u.

Makcag ¢yHkuuscu - 06y TpaHCHOPT-
HU TaHJall Y4yH UHJUBUAYyaJ KypCaTKUY
KuiMmatugup. by Typau omusanap (atpu-
O6yT) XyCycUsAITUJAH KeJaub 4YUKAAMA Ba

WYJI0BYM V3UHUHT MaH(aaTAOPJUTUHU
MaKCHMaJl Japaaja OollupaJuraH MYKO-
Ousap/iaH OMPUHU TaHJAUAM xaM/Jia KaT-
HOB XapaKaTJapUHM TaxJJuJ KUJIUIIJA
KyJJlaHUuN1aaurad ¢GonjajuinuK Hasapud-
cura TasHajH.

Myn0BUMIAPHUHT MaH3WJIApapo KaT-
HOBHJIA TYpJIM OMHUJJIAPHUHT aXaMHUATHUTA
Kypa V3 XUC-TYWUFyJapUHU KypCcaTULINATA UM-
KOH OepajuraH uikajaajaH ¢onaasaHuIa-
nu. MacanaH, KynpokK, MaHpaaT KypHuIl XucC-
cu. WynoBYmnapHMHr MakcuMasn MaHgaaT
KYpHUIL Aapakacu Kyuujaruap 6usaH Oes-
TWJIaHULIA MYMKUH (4-pacm).
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MynoBunHUHI MaHdaaT Kypuw gapaxacu

T T

4-pacm. H§10BYNTApHUHT MaKCHMAJT
MaHdaaT Kypull gapakacu

TpaHcnopT TaHJIOBHra TabCUP KUIYBYH
KYIJ1ab OMHWJ/IJIAPHUHT YMYMUH OOFJIUKJIHUK
TeHrsamacy (1), s'bHU TPAHCHOPT TaHJALI-
HUHT YM3UKJIU QYHKIUACU Kyrnuaaruda udo-
JlaslaHa/iu:

V=%,ax ()

By epaa:

V. - AYJOBYMJIADHUHT TPAHCIOPT i TypH
6yiu14a TaHJIOBY;

X, — MyCTaKMJI y3rapyBuuJiap;

a,- y3rapyBYMHUHI OFUPJIMK KO3PPHUIIUEHTH.

MysoBYM TpaHCOOPT TaHJIOBU TypJia-
pu 6yiMya NMUEJA HOPHILM, BeJOTPAHCHOPT,
TaKCH, aBTOMOOWJIb Ba XamMo0aT TPaHCHOPT
XU3MaTH/aH goyjasaHuIM MyMKUH. Kapop
Kaby/1 KUJMIIra TabCUpP KUJIYBYM OMUJIJIAD
(aTpubyTsiap) KaTHOBra KeTaJlUraH BaKT,
HyJIKApa XaK{, KYTUII BaKTH, aBTOTypaprox,
y4yH cap@J/iaHaJuraH BakKT Ba TYJIOB HapXH,
MyJIOBYM TOMOHHW/IAH TaHJIAaHTaH TPAHCIOPT
TaHJO0BUJA KYyIIMM4Ya WHJAUBUJyaJ XyCYyCHU-
ATJap, WyHUHTAEK, LIaXCHUHT KUHCHU Ba yp-
Taya OWJHMK capd-XapakaTJapuHU XaM V3
yuuyura oJsiaau. byHaau ysrapuiun WyJsioBunIap
TAaHJOBUHUHT MakKca/, PyHKLUsCUTA TabCUP
KWaaaud. Xap OuUp HYJIOBYM TPAHCIHOPTHHU
TaHJallJJarTd yMyMHUH Makcaj, QYHKIUACU-
HUHT (U) MaTeMaTUK nboacu Kyhuarnya:

U=V +e (2)

by epaa:

8 —Ui TPAHCIOPT TYPHUHU TaHJIaraH JHC-
KpeT TYIJIaMU;

€ — XaTOJIUTH.

Wy10BuM TaHJ0BM Y3ura wokopu ¢oisa-
JIWJIMK Ba MYKOOWJI TaHJIOB TaKJWM 3TaJH.
JHT KeHT TapKaJiIraH TaHJ0B MoJeJllapy/iaH
OupU JIOTUT MOJeaUu 6yaub, Xap 6UpP MYKO-
OWJIHU TaHJALJJark 3XTUMOJUHUHT KYPUHU-
1IM Kyuuaaruya:

e¥l

TRV

P, i€(1,2,3,4,5) (3)
by epaa:
P - [ TpaHCTIOPT TaHJ/IOBU 6yHUYa HYJIOBYM-
HUHT MYKOOMWJI BADUAHTHU TaHJIALI 3XTUMOJIH.
Xap KaHJjai JIOTUT MOJiesib Y4yH Gapua
TPAHCIOPT TAHJIOBJAPUHUHI 3XTHUMOJIMU
AuruHAKMCH 1 ra TeHr, abHu ), P = 1.
CypoBHOMa MabJyMOTJapyu  acocuza
MYJIOBYMJIAPHUHT TaHJIOB KWJIMII MOJEeJIN-
Jlaru  y3rapyBywsap (aTpubyT/ap) H30XU
1-xapBanja KeJaTupuarad. JIorut Mojesib
épaaMu/ia Makca, QyHKIUMSICUHU H6axXoJianiia
MaKCHUMaJl 3XTUMOJIJIMK YCYJIU KYJIJITaHUJIa/IU.
Xap 6up UYJIOBUMHUHT MyKOOWJ BapUaHTHHU
adsas Kypull TaHJOBU Makcaj (QyHKIUS-
CMHM KUKMaTJalITUPUIIATa MOC KeJajy,
ne6 papas KuaaMu3, YyHKU TaHJI0BAA 6apya
y3rapyBuyusap HyJOBUMUJIApP y4YYH OUpP XHUJI
[lyHUHT y4yH TYIJIaHTaH MabJyMOTJIap aco-
cujla Ma'bJiyM 6UP MYKOOWUJTHU TaHJIAlI 9XTH-
MOJIM 6OIlIKa Hys0BUYMIAp Kabu Oys1au, feb
OJIMHA/H.

1-xaaBaa
Varapysuuaap pyiixaTu

Ne | Varapysuunap U3ox g‘le?ﬁ:;: 6?;:3?"
1. ID PecnonaeHTnap Taptnb pakamm - -

2. |choice TpaHcnopT TaHnoBwm v -

2.1. |time Car EHrvn aBTomobungaH cdonganaHvwaa katHoBra capdrall Baktu [aknka
2.2. | timeBus ABTOOYC xn3maTugaH onganaHmaa katHosra capcprall BakTu Lakuka
2.3. | timeBike BenoTtpaHcnopot xu3maTtugaH dorgananunaa katHoBra capdnall Baktm X, Hakuka
2.4. |timeTaxi Takcu xu3maTvaaH doriganaHullaa KaTHoBra capdnall BakTu [aknka
2.5. |timeWalk Mvépna topuwpary katHoBra capdprall BakTu [aknka
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Ne | Yarapysuunap Usox &iﬁ;ﬂ: 6):;:3;
3.1. | costCar AsTOMOBMNAAH horaanaHuLL y4yH KaTHOB XapaxaTu Cym
3.2. | costBus ABTOOYC XxM3maTmaaH doriganaHunLl yuyH KaTHOB XapaxaTu Cym
3.3. | costBike BenoTtpaHcnopoT xusmaTtngaH donganaHuil yu4yH KaTHOB XapaxaTu X, Cym
3.4. | costTaxi Takcu xv3matugaH ponganaHnl y4yH KaTHOB XapaxaTu Cym
3.5. | costWalk Mvépa topuw xapaxatu Homb Aeb kabyn KunuHraH Cym
4.1. | ParkingFeeCar | ABTOMOOWb MapkoBKa KUMWLL XapaxaTtu Cym
4.2. | ParkingFeeBus | ABTOOyC napKoBKa KUIULL XxapaxaTu Cym
4.3. | ParkingFeeBike |BenoTpaHcnopT napkoBka KMMLL XapaxaTu X, Cym
4.4. | ParkingFeeTaxi | Takcu napkoBKka KUnvLw xapaxartu Cym
4.5. | ParkingFeeWalk | Mnéaa topvwaa napkoBka xapaxaTtu HoMb Kabyn KMnuHraH Cym
5.1. | DelayTimeCar ABTOMOOMMb XM3MaTMaaH honganaHmaa KeYMKNLL BaKTh Hakuka
5.2. | DelayTimeBus ABTOOYC xn3amaTugaH onganaHmLaa KEYUKMLL BaKTL Dakuka
5.3. | DelayTimeBike |BenoTtpaHcnopT xuamatugaH donganaHviiaa KeYnKMLW BakTu X, [akuka
5.4. | DelayTimeTaxi | Takcu xuamatugaH donganaHmiiaa Ke4nKmL BakTy [aknka
5.5. |DelayTimewalk |[lMvuéna ropuiuga KeYMKULL BaKTn [aknka
6. |Gender XKuHcu (apkak, aén) X, -

7. Income Ownnuk gapomagm X, Cym

V3apo GOFIMKIMIM KOppesslis MaTpH-
I[aCM acocua OJIMHTaH Ko3pduIMeHTIap
épAaMuia YM3UKJIM perpeccrsi TeHIJlaMacu
uitab yuKkuaau. KatHosra capéuiam BakTu
(time) Ba xapakaT Hapxu (cost) oMuJIapu
IOKOpHU KOppessnus 6uiaH TabCUP KypcaT-

MoOK/ia. M§10BYMIapHUHT TPAHCIOPT TaHJO-
BUHMHT ¥3apo TabCUPU JIOUpaACHJia perpec-
CHUOH MOJIeJIU HaTWKalapu 3-KaaBasjia KeJ-
TUPWITAH. YOy MOJieJlb YU3UKJIU perpec-
CUsl TEeHIJIaMacH OYHHYa 3HT AXIIA MOJesb
J1e6 TaH1a6 OJTMHAU (2->KazBaJl).

2-KaaBaJjl
Yu3uKJM perpeccus TeHrJiamacu MoAe/ v
Ne | TpaHcnopt Typu TeHrnamacu
1 |Tnépa V, =-0.0613 x, + 0.6935x, — 0.4472
2 | BenotpaHcnopt V, =-0.0613 x, — 0.00045 x, — 0.0766 x, — 0.003564 x, + 0.6935x, — 0.063
3 | AeTOGYyC V,=-0.0613 x, — 0.00045 x, — 0.0766 x, — 0.003564 x, + 0.6935x, — 0.0952
4 | Takcw V,=-0.0613 x, — 0.00045 x, — 0.0766 x, — 0.003564 x, + 0.6935x, + 0.163
5 | EHrun asTomMobunb V, =-0.0613 x, — 0.00045 x, + 0.0766 x, — 0.003564 x, + 0.6935x%, + 0.3165

3-KaaBaJi

Ay n0BYNIAPHMHT TPAHCNIOPT TAaHJIOBMHMHT ¥3ap0 TabCUPH J0MPACH/a PerpeccuoH

MOAE/JIN HATHXKaJIapHu

Y3rapysum Homm KoadppuumeHT CTaHAapT XaTomnuK t-ctatuctuka AxTumonnuru
time -6.1292e-02 8.3514e-03 -7.3391 151e-13 ***
cost -4.4666e-04 5.8055e-05 -7.6938 1.429e-14 ***
delay -7.6621e-02 3.8634e-02 1.9832 0.047341 *

parking -3.8528e-04 6.3473e-05 -6.0700 1.279e-09 ***

gender 6.9353e-01 2.1707e-01 3.1950 0.001398 **

income -3.3305e-13 2.8379e-12 -0.1174 0.906576
cl -4.4716e-01 8.1658e-02 -5.4760 4.350e-08 ***
c2 6.3036e-02 1.4020e-01 0.4496 0.652983
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MWINATUL
c3 -9.5184e-02 1.9530e-01 -0.4874 0.625990
c4 1.6278e-01 8.5563e-02 1.9025 0.057110.
c5 3.1653e-01 1.1112e-02 28.4850 <2.2e-16 ***
AXaMUATIIUIIVK Aapa)kacu: **_0.001
**-0.01
*-0.05
‘’-0.1
R-kBagpar: 0.7124215
Tekucnarran R-kBagpat (Adjusted R2): 0.7081021
bolwnaHfmny yxwawnuk gyHkumnsacn norapupmmn:  -2546.659
BvpnawraH yxwawnuk dyHkuusicn norapucmu:  -732.3645

TagKUKOT HaTHKaJIapy TaxXIUIA

V36ekucTon Pecny6JMKAaCMHUHT ax0JM
NyHKTJIapu/Jia BeJIoCUIe[ TPaHCIOPTULAH
doijalaHUIIHA Wyara KyWUIl Y4yH Oup
KaH4a Ma)XMyaBUM MyaMMmoJap (ICUXO0JIO-
TUK, UKTUCOAUHN, MUJIJIUN, XYAYAUH, CUECUI)
MaBXy/JK{, YJapHUHI edyuMJIapu aJoXuza
TaJJKUKOTJIap Ba JjaBJjaT OpraHJapuHUHT My-
HOocabaTH, 6apKapop PUBOKJIAHUII Japaka-
CY y3rapuiuy 6uyaH 60fJUK. Benocunengax
MyHTa3aM QoHJa/JaHUIIHU PUBOXKJIAHTUPHUO
60opUIl OpKasM Kyuujard adsaivMkiaapra
3pULIMLI MYMKHH:

- Waxap aTpop-MyxXUTUra 3apapJiu ras-
Jlap YUKHUILIU KaMasiiy;

- Ky4ajap/la aBTOMOOWJIb THUPOAHAJIHK-
JIapY Ba y ep/ia aX0JIMHUHT KyTHUII BaKTH Ka-
Masau;

- aBTOMOOMJIJIADHUHT TYXTalll >KOUJapu-
ra KaM Mal/JlIoH aXKpaTU/ajiy;

- IOKOpY >KMCMOHHMM xapakaT Tydanau
KacaJIJIMKJIap Ba COFJIMKHU CaKJ/all XapaXkaT-
Jlapy KaMas/Jiy;

- aXOJIMHUHT 3PKWH XapaKaT/JaHHUII Ba
MyHa/IMIIJIApHYA MYCTaKWJ TaHJaraH Xo0JiJa,
KaTHOB KWUJIMII UMKOHUSATH OLIMPUJIAY;

- TpaHCIOpPTZaH Qoiia/laHUII HKOPHU KY-
JIAaWJIMKJapra arajurd Typaad “smukaaH
3mMKKaya” porgasaHUIl UMKOHU TYFUIAAH;

- “KepakJsiM KoWJa - Kepakyju BakTAa”
JIOTUCTUK TaMOMUJIUTA TYyJla MOC KeJlaZu;

- II?KT Js10rMcTUK KyBBAaTHHM OLUMPYB-
Yyd fiHa OUp MaH3W/JIapapo XapaKaTJIaHULI
BOCUTACH TaKJUQ ITUNAJHU.

AXOJIMHUHI MaH3W/Iapapo XxapakarJa-
HUIIMHY TabMHUHJIOBYM TALUWII BOCUTAJIapH
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cubaTuzia BeJsiocHIe]], TPAHCIOPTHJA Xapa-
KaTJaHUIIHUA parbaTJaHTUPHUIL Oy MaBXy[
IaXCU¥ aBTOMOGUIIIAap/ia XapaKaTJ/JAaHUIIHU
MYJbTHMO/a/Ib TPAHCIOPT THU3UMHUJA Xapa-
KaTJlaHUIl porgacura y3raptupand. by aca
Ky4a-uyJ HUHPPATY3UJIMACHUHUHT HMKOHHU-
SATJAapUHU OUIMpPaAH, HAaTHXKaJla XUCMOHUM
daos (Besocunejaa Ba NMUéAa) XapakarJa-
HUIIHWA TapFub KUJIULI O6UJIaH O6Up KaTopza
y30K Macodasiapra KaTHallJa eHT'WJl aBTO-
MoOOUJIIapAaH XOJIM OyJiraH Iaxap >kamoatT
TPAHCIOPT TYypJlapura BeJIOTPAHCIOPT TH-
3MMUHM UHTEerpanus KU YYyH KyHuMya
HIApOUT sIpaTUIaAu.

Ymby w™Mojenjia KaTHOB BakTH (time),
Hapxu (cost), TpaHcmopTAa KeuuKUO Ke-
aumn (delay) éku mapkoBKa KUJIMUII HapXy
(parking) kabu y3rapyBYd OMMJIJIApP YMY-
MUH OJIMHTaH. By WIyHU aHr/IaTaJUKH, KaT-
HOB BAaKTUHUHI OUp OUPJUTA €KUM HaAPXU-
HUHT OLIMIIU PoWJasaHyBUMJIAPHUHT Oapya
TPAHCIOPT TAaHJOBU y4yH MaH}aaT KypHULIU
doraMIMKKa OUpP XWUJ TabCUP KWJIA[H.
Wy 10BYMHMHT WHAMBUAYaAN XyCyCHAT/IApHU-
JlaH KUHCU (gender) Ba OWJMK JapoMaju
(income) MyKo6uJ1 Maxcyc y3rapyBuMu cuda-
TH/]a KHPUTUJ/ITAH.

XycobsaHTaH MoJie/lb  HaTWKaJlapura
Kypa, 60llIKa oMUJIJIap y3rapMmac OyJiraH lia-
pouTAa BeJOTPAHCHOPT XWU3MATH OPKAIU
KaTHOB BakTU 100 %ra opTca, Uy10BYUIAD-
HUHT MaHdaaT Kypuliu 6 %ra kamasau.

XyJs1ocasiap

MyabTUMOZAAN THU3UMJapAaH doiaanaH-
raH Xo0J/ja, HYJ0BYMJIApD KeJNryCH KaTHOB-
HUHT HapxH, YHTa capdJiaHraH BaKT, ipaTHJI-
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raH KyJalJukiap Ba 60llKa 6esruaapra Ka-
pab Kepak/M TPAHCIOPT TYPHUHHU MYCTAKHUJI
TaHJIAIlU Ba XUCOOJIALIA MyMKHH.

[llaxapia aBTOMOOMWJIJIAD COHM YCUILU
HaTW)XKacuJa ro3ara KeJylaéTraH THUPOAHA-
JIUKJIAp, aBTOMOOWJIJIApHU KYHHUII KOMWJa-
PUHUHT eTUIIMACJWTH, OpPTHUKYAa LIOBKUH
TYypJiM HOKyJIaWWKjapra cabab 6yiuob,
aTpod-MyxyUTra cajJbuUil TabCUp Kypcart-
MOKJia. Yuby Ba3ufAT/[a llaxap Mapkasuja
€HTUJI aBTOMOGWJIb TPAHCIOPTHUTA MYKOGUJI
TPAHCIOPT - BEJOTPAHCIOPT HHPpPATY3HUJI-
MacMHU PUBOXKJAHTHUPUII  3apypJIUTHHU
aJoXyja TabKHJJIAll MYMKHH. BesoTpaHc-
nopT UHGPATY3UIMACHHU PHUBOKJIAHTUPHII
OpKaJiu HyJ0oBUMJIaAp[a “OIIMKJAH 3UIHK-
Kaya” O6opull MMKOHM spatuiazau. llaxap
TPAHCIOPT THU3WMHJA MYJbTHUMOJAJ TPaHC-
HOPT TEXHOJIOTUSJIAPUHUA BEJIOTPAHCIOPT-
Jlap uHdpaTysuamMacu 6usaH GOMUTHUIIN Ha-
THXKacuJa OUp KAaTop KyJIaWMKJap lo3ara
KeJa/u.

[[laxapJiap Kesaxkarv y epzia ilioB4M axo-
JIMHUHT TYpMyIIl Japakacd Ba MaJIaHUSTH
MHHOBALMOH TEXHUKA XaMJa TEeXHOJIOTHUs-
JIApDHU WXKOOUM KabyJs KWJIraH X0Jia yHra
MocJalMInra 60fauK. By 3aca kenaxakzja
maxap aTpod-MyxUTHUHI X0J1aTH Ba Oapuya
TypAard UyJ0BYU TPAHCIOPTU aJIOKaJIapu-
HUHT PUBOXJIAHUIIM JapaKaCHHU Oesru-
Jau. TpaHcnopT XapakaTJIapMHU caMapa-
s tawkua 3tu Ba UIKT sornctuk Kyssa-
THUHHU OUIMPUILIJIA AACTAA0KU Yyopasap cuda-
THA aMoaT TPAHCIOPTUHUHT OMMaBHM-
JINTU Ba XU3MaT CMPATUHU TAKOMUJIAIITH-
PHULIHUHT PUBOXKJIAHTAH JlaBJaTjap TaXpH-
6acura TasHUII 3apyp. By opKasiu MuIIUN
MHHOBAIMOH WH}PATY3UJIMaHU IpaTULI Ba
YHU DPHUBOXJIAHTHUPHUII OOCKUYJIapUJa Ky-
WuiraH BasudasiapiaH Keanb YUKKaAH X0JI-
Jla, lIaXap axOoJIMCUMHUHI XapaKaT4aHJIU-
rMHU OUIMPULIHU TabMHUHJAWAUTAH 3aMO-
HaBUHM BeJIOTPAHCNOPT HHPpaTy3UJIMaCU
spaTUIAIH.
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OABIAT UNTMUN OACTYPIIAPYM OOUPACUOA BAXAPUNAETIAH

NONNXATNAP

NONMUMEP-BAPKAPOPJIALUTUPUITAH CEJTEH
HAHO3APPAJTAPU ACOCUOA YCUMTATA
KAPLUU NMPENAPATINAPHUHI ONTUHULLMN,

KUME-ODAPMALLEBTUK, TUBBUN-BUOJTIOTUK

XOCCAJAPU

M)KpO‘-lI/l TAIIKUJIOT

Y36ekucTtoH Pecnybivkacu ®@aHsap akaieMUsiCH

[Tonumepsiap KUMEcH Ba GU3UKACU UHCTUTYTH

Jlonuxa Typu

BakapuMi MyAAaTH

“Y36ekucTOH — Beapych” XaJKapo aMaIMii IoHHuxacK
2 na (01.12.2021 - 30.11.2023)

CapbiMcakoB A.A., T.¢.a., npodeccop

oupsaapu Ttyrpucuga” ru I[K-2866-coHniu
Kapopu, OUpUHYHU rajjia, axoJUHUHT I0KOPH

Jlonuxa paxoapu

YMyMuii axkpaTWiarad maésar 1 mipg cym

BbeJsiopyccusa TOMOHU/AH XaMKoOp
TAalUKWJIOT: besiopyccua  /laBiaT  yHU-
BepCUTETUHUHT “DPuU3uMKa Ba KUMEBUU

MyaMMoJlap WJIMHUU-TAJKUKOT HUHCTUTYTHU”

xamza “‘Yaurtexmpom BJY”  yKyB-UIMHE-
yuuiab  YyMKapull — pecny6JiMKa  YHUTap
KOpPXOHACH.

ByTyn ayHénaru kabu Ys6ekucToH Pec-
ny6JIMKacK/la XaM OHKOJIOTUK KacaJTUKJIap-
ra 4YaJUHMUII KypcaTKU4Japud OpTUO 6op-
MoKJla. TUOOUET PaHMHUHT XO03UPTU 3aMOH
O0CKMYM CapaTOH KaCa/UIMKJIAPUHUHT OJI-
JIMHU OJIMLI YOpaJIapUHU SHAJa TaKOMHUJI-
JAIUTHPUIL, pecny6JMKa axoJucura Tu6-
OUI-0OHKOJIOTHK €p/iaM KypcaTUll CUPaTUHU
OLIMPHUILIHM >KaXO0H CTaHAAPTJApU JAapaxa-
CUra eTKasWIlIra KapaTUJraH yCTyBOp BasH-
dasiapHu XaJ1 3ITULIHU Tanab KUJIA/IH.

Maskyp MyaMMoJIapHHU XaJl 3TUIIra Kapa-
THATAH Y36ekuctoH Pecmy6iukacu Ilpesu-
JeHTUHUHTr 2017 ¥un 4 anpenparu “2017-
2021 iunnappa Ys6ekucton Pecny6ivka-
CU/Ia OHKOJIOTHSl XU3MAaTUHHU SIHAZlda PUBOXK-
JIAHTUPUILI Ba axoJiMura OHKOJIOTUK €pJaM
KYpPCaTUILIHU TAaKOMUJUIAIITHPUII YOpa-Taf-
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TEXHOJIOTHUK JlaBoJjiall yCyJlJIapH, JOPU BOCH-
Tajlapyura 6yJrad sXTUE&XUHU KOHJUPULL, ca-
paTOH Kaca/UIMKJIApUHUHT OJIJUHU OJIMLI Ba
3pTa aHUKJALIHUHI 3aMOHAaBUN TU3UMHHU
MIJ1a0 YUKHUILITa UYHAJITUPUITAH 616, ca-
paTOH Kaca/l/IMKJIapura Kapuu Kypauuu/a
SIHT'M 60CKUYHM 601117120 6epaau.

Kapop/aa OHKOJIOTMK X¥M3MaT KypcaTHI-
HU fIHa/Zla PUBOXKJIAHTUPULIHUHI YCTYBOP
WyHanuuiapyu 6ejruiaHraH 6yaub, yJap-
HUHT acoOCUH MakKcaJu OHKOJIOTHMK KacaJ-
JIMKJIap HaTHWXacuzaru VyJuUM Japakacu-
HU KaMaWTHUPHUII OpKaJHd axoJU XaéTUHU
y3auTUpUll Ba CUGATHUHU AXIWIMUJIALIAUP.
By 6opaja Kyiujaru 4yopajapHUHT amasra
OLIMPUJIMIIM KYy3Jja TYTUJTAH: OHKOJIOTHK
KaCa/IJIMKJapPHUHT OJIIMHU OJIMI, TallXHC-
Jlalll Ba JlaBOJIAUIHMHI caMapaJju ycyJuia-
PUHU MLLIA0 YUKHUILTA KapaTUJATraH QyH/a-
MeHTaJl Ba aMaJMd TaJKUKOTJap KyJaMU-
HU KEeHraWTUpHII, WYyHUHIJEK, yCHuMTara
Kapllu 3aMOHaBUM MaxaJlJIMi npenapatiap
ApaTHLL.
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Kabyn KuJvHraH JacTypHUHI MYXUM
HyHa/uuiapujad 6UpU OHKOJIOTUK XHU3MaT
KypcaTHII CaJIOXUSATHHU OeJirvjail Ba Myc-
TaXxKaMJall, OHKOJIOTMK KaCaJJIMKJapHUHT
OJIIUHU OJIMLI, TalIXMCJall Ba JaBOJALI
COXaCHUJaru WiMHU TaJJKUKOTJIAp KyJIaMUHU
KEeHTaWTUPHUIL, LIYHUHTJeK, UMUK HIJIaH-
MaJlap COXaCHJarud 3aMOHaBUM KaxOH Tax-
pubacMHU MaXa/JIMi aMaJuéTra TaTOUK
3THIL, XOPUKUN MaMJiakaT/apzaa mudokop-
Jlap MaJlaKkaCMHM OLUMPHUUI MaKcaJuja eTak-
Yyd OHKOJIOTMK WJIMHMM MapkKasjap Ba KJH-
HUKaJlap OWJIaH ajioKasap YpHATHULI OpKaau
XaJIKApO XAMKOPJIMKHA KEeHTaWTUPUILIJaH
ubopar.

2017-2021 wunnapaa ymymud xucob6ja
axoJIura OHKOJIOTMK XU3MaT KypCaTUIIHU
dHaJla AXWWIal 6yihya 4yopa-TaabupJap-
HU aMaJira OLIMpUUIra JaBJaT 0/pKeTH/1aH
32,5 MuMap/, cyM Xam/la XaJKapo MOJIHs
WMHCTUTYTJIApU TPAHTJ/IapU Ba KpeAUTIap XU-
cobura 144,1 muaauon AKIUI goniapu MUK-
Jlopyard MabJsafF HWYHaJITUPUJIMIIU Ky3/Ja
TYTHJITAH.

[Ilpe3ausieHT Kapopuza Ky3jga TYTHJI-
raH BasudajiapHH ama/ira OIIMPHII OHKO-
JIOTMK Kaca/UIMKJapJaH lo3ara KeJaJura
yauM fapaxacuHu 100 MUHT ax0oJ/id COHUra
HUucbaTaH 38,7 faH 35 raya KUCKapTUpPHLI,
capaToH OuWJIaH Kaca/llaHraH 6eMopJlapHU
ycuMTara Kapliu Jlopd Ipenapat/japu Ou-
JlaH TabMuHAamHU 33 pousgan 90 powusra-
Yya OLUMPULI, aX0JUHUHT IOKOPU TEXHOJOTUK
JlaBoJialll yCyJulapura OyJjraH 3XTHEXUHU
70 ¢dousraya eTKkasull UMKOHHUHU 6epajiy.

Nuiab yuKuiagural npemnapar Mab/ayM
6yJraH ycuMTara Kapliyd Hpenapar/apjaH
bapk/u paBula MOJUMep TY3WJIMILTrA 3ra.
Tapkubua dpaos Mmoaaa cudpaTtrza cesieH Ha-
HO3appasiapyu MaBxyJ[, Oy/aub6, opraHusMza
6uonapyasaHazu. llpemapaT HaHOTeXHO-
JIOTUK €HJjalyByap/ad ¢oijajaHran XoJ-
Jla, buomapyajiaHyBYaH TabUM{ MOJIMMeEp-
TalllyBYM CTPYKTypacuja cejieH HaHO3appa-
JIJADMHU HIAK/UIAaHTUPHUII OpPKaJu OJIMHAJU.
[Ipenapat capaToH Xy:KaWpajapura XaJso-
KaTJIM TabCUP KYpCcaTyBYM CeJieH HaHO3ap-
paJlapUHUHT  GOCKHYMa-00CKUY  a)Kpasaub
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YUKUIIM XUcobura MyAJaTH y3aWTHPU/IraH
Ta'bCUpra 3ra.

JIOMMXaHUHI MaKCaJM OHKOJIOTMK Ka-
CaJUIMKJIAapHU JlaBoJlalll Y4YyH TapKUOuja
O6apkapopJialiraH CceJleH HaHo3appaJapu
TyTraH OWomnapyajiaHyB4YaH I[OJUMep Ipe-
napatJiap SpaTHUIIHUHT aMajlud acocjaapu-
HU UULI1a6 4YUKUL, QU3UK-KUMEBUN, TUO-
OU-OMOJIOTUK XOCCaJlapUHU YpTraHMUIL, LIy-
HUHT/JEK, YJIapHHU OJIMLI TEeXHOJIOTUSICUHU
UI1J1a0 YUKUIIL.

JlonxaHu OGakapuiuja OJIMHraH aco-
CUU HaTHXKaJiap

[TonMep-6apKapop ialiTUPUJITaH ce-
JleH HaHo3appaJlapu OJIMII y4yH JacTjab-
KU 1eJIJII0JI03a HaMyHaJlapyd TaHJIaHJU Ba
yJapHUHT QU3UK-KUMEBUHM Xoccasapu Vp-
raHuagu. /Jlactiiab I0KOpU TO3aJlaHr'aH HaT-
puii-kap6okcuMetuanesonosa  (Na-KML)
HaMyHaJJapuHUHT aaMamuHum (A/l) Ba no-
JIMMepJaHuIl JapaxasapuHuHr (I1/1) ontu-
MaJl KypcaTKU4YJIapy aHUKJIaHAU. Y10y HaMy-
HasapJiad 2%/ 3puTMa TalépJsiaHub, resb
bpakuusacuad To3asaHAu. ['enp dpakuyusa
Ba 3putManapaa A/l Ba II/l xamza yHzaru
Na-KMUHuHr mukgopu tonuagu. To3zanaH-
radH Na-KMILl HaMyHacCHMHUHT TapKUOU Xam/a
bGU3UK-KUMEBUH  XOCcaJlapy  aHUKJIAH/M.
OJIMHraH HaTWXajapra Kypa, aJMallWHHUII
Jlapaxkacu — 0,86 Ba nmosiMMepJIaHULI Aapaa-
cu - 1015 6yaran Na-KML HamyHacu 10KOpuU
3pyBYaH XyCYyCHUSTra 3rajuru 60uc MasKyp
HaMyHa HaBb6aTAard TaJKUKOTJIapJa ceJleH
HaHO3appa/lapvHH MaKJJIAaHTUPHUIL YYyH TO-
JIUMep MaTpula cupaTuzia TaHaab OJMH/H.

Tosananran Na-KML 2 % cyBau sputma-
cura Na,Se0,¢5H,0 Ty3MHMHT CyBJIM 3pUTMa-
cu Kymwiau. Kumésuit yeynga C H,O, niiru-
pOKHAA 3PKUH cesJieH 3JjieMeHTHrada (Se)
KaWTapuiJyd Ba peakLUsi HaTwxKacuja Je-
ruapoackop6un kuciaoracu (C.H,0.) xocua
oyaau (1-peaknus).

Na,SeO, +2C.H,0, =2C HO, + Se + H,0 +
+2NaOH (1-peakums)

Ymb6y peakuusaga Na,SeO, TysupaH Ku-
MEBUHM KaUTapuWJIUII HaTHWXacuaa Se’ oinHu-
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IIMHUHT KUMEBUM MeXaHU3MHU 3-peaknusaza

KeJITUpUJIraH 6y116, nkku Mosiekysna C.H,O,

6up Mmosiekysa1a Se0.’” aHMOHMHH KHMEBHUH

KaWTapullM HATWXKACHAA OKCHJJIAHMII Ja-
paxkacu Hosib (0) 6ysiraH 3pkuH cesieH (Se?)
3JIeMEHTH X0CHUJI 6y1aau (2-peakuus).

2-peakKuus
OH
4 (0] OH
, OH _/\ — o o _/\ 4/ O =0
Se03 - + 2 - " 2= Seo + 2 3 2 , + HZO
+1HIO-2 -ZdHH O_;z O

2C,"1 - 4e = 2C,"2

Se'*+ de = Se”

Kentupuiaran 3-peakuusjiaH KypUHaAu-
Ky, Se0,” aHHOH/JIADUHUHT aCKOPOGUH KHCJIO-
Ta UIITHpPOKHUAA Se’ aToMmJiapura KauTapu-
JIMIIU OKCUJJIAHUII-KAaWTApUIMII MeXaHU3-
MU acocuja 60pub, UKKU MOJIEKYJA acKOp-
OMH KHUCJIOTa XaJKacujaard 2 Ba 3 YIJIepo[,
aToMJylapyu OHUTTaJlaH 3JIEKTPOH Oepullr
xucobura Se0,*” Tapkubuzaru Se*" MOHJIa-
pu 4 Ta 3JIeKTPOH 6UPUKTUPUO, Se’ aToMu-

OKCHIaHIK (KaiTapyByn)

KalTapuiau (OKCHIJIOBYH)

raya KaWTapu/aJu Ba 3pUTMaZa OUp Hed-
Ta Se’ aTomsapuzsiaH ubopar GysraH cejeH
HaHo3appasiapu SeH3 xocua 6ynagu.

SeH3  mycbar  gunosuiapy — 6uIaH
kapbokcun (-COO7), ruapokcun (-OH)
TYPYXJIADUHUHT Ky4/1d MaHUH AUIOJIapy
ypTacuja JAunosuiapapo OOFJIaHUII XOCHJI
oysaumr HaTwxkacuga SeH3 6apkapopsuru
TabMUHJIAaHa U (1-pacm).

- mocnd -
_| -
<~ e —
ocEGS _;C-CH_,OCH,
h_&ccl—l,oc‘l—l!
o
c;) n
\-o_ —

1-pacm. Na-KMI] Ba SeH3 opacuja aunosuiapapo 60f1aHUII HaTHXKacuga 6apKapop
NOJIMMEPMEeTAJIOKOMILJIEKCIAp X0CHJI 6Y/INII CXeMacH

Bupunun 60p Na-KMIL| nosumep sput-
MasiapuZia KuMmépuu ycyaga Na,SeO, Tysu-
HUHT KOHLIEHTpJIaHTaH 3pUTMajapu/iaH
SeH3 cuHTE3 KUK lIapOUTIapy aHUKJIaH-
au. llyHuHrAeK, KUMEBUM KaWTapUJIULI
yCyJii OMJIaH ycMara Kapliy XyCyCcUsTra ara,
TapKuOU/a ceJleH HaHO3appayasapu TYTraH
Na-KMIL| acocujia 6uomnapyajaHyB4aH THJ-
poresuiap, IJIEHKaJap Ba KyKyH HaMyHaJa-
PHHU OJIMII UMKOHUATU KYpPCATUIAU XaM/Ja
OJIMHTaH HaMyHaJjap Tapkubuzaru SeH3

MUKJOPUHUHT LIAKJU Ba ya4aMJyapy ONTHUK
Ba aTOM Ky4 MMKPOCKOIMK yCyJlJIap OpKaJau
aHUKJIaH[ Y.

WUMmnuaHT-napfanap Tapkubugaru Na-
KMIuuur acummetpuk (-COO7) rugpok-
CUJI TypyxH cnektpsapu 1601 cm™ Ba cum-
MeTpuK Kap6okcusat (-CH,-COO7) rypyxu
cnektpsaapu 1419 cm! coxasnapra y3rapuo,
XO0CHUJI OYJIraH moJuMepMeTaJIOKOMIIJIEKC-
uuHr [Se’ (C.H.0,-CH,0CH,CO0") ] kap6ok-
cun rypyxjaapu -COO- Ba SeH3 ypracupa
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103ara KeJraH HMOH-KOOpPJMUHALMOH OOfJja-
Huuiap UK-®ypbe cnekTpockonusi TaJKu-
KOTJIapu OPKaJIu aHUKJIaH/U.

Tapkubupa SeH3 Tytran Na-KML| sput-
Macu 30 KyH BaKT MOoOGaWHU/JA CaKJIaHTaH/Ia,
0,225 mr/ma - 0,228 mMr/ma Mmukgop/a 6aka-
pop 6V/uIIM Ba YHJAH HOKOPU MUK/ Op/JAard
SeH3 yykmara Tywuiuu Taxpubazga HUcOOT-
JIAaHIU.

Tosamanran Na-KML| sputmanapuga
ACKOpPOMH KHUCJOTACH HUIITUPOKUJA HATPUHU
CeJIEHUT Ty3WJaH KUMEBUW KaWTaApPHUJIMIL
yCyJauJa TypJiu yjdaM Ba wakJjra ara SeH3
CUHTE3 KWJIHMII MUMKOHUSAT/IAPU aHUKJAH/U.
Toszananran Na-KMIL] spuTManapu Tapkuou-
Ja yayamiapud 32-91 HM onTuMas 6yJjraH
IapCUMOH mak/Iu SeH3 cuHTe3 Kuaui um-
KOHUSITJIApPH, AACTJA0KU peaklyds IapOUT-
Jlapy Ba KOMIIOHEHTJIADUHUHT HUCOATIApU-
ra 6OFJIMKJIMTH aHUKJIaH .

CHUHTe3 KUJIMHTaH, TapKUOUJa cesieH Ha-
HO3appasiapy TYTraH TMOJIMMEDP TapKUOJIU
npenapaTJapHAHr TUOOUMI-OMOJIOTUK  Ba
TOKCUKOJIOTUK XOCCaJlapyd XamJia KJIWHHUK
o1 cuHOBapH Y3P CCB TolmkeHT THO6HET
akajgemuscuza oaub 6opuaau. Tapkubuja
SeH3 TyTtran Na-KMIl HamyHasiapHUHT THO-
OUI-OMOJIOTUK, HIYHUHT/EK, TOKCUKOJIOTHK
TaJIKUKOT-CUHOBJIApU TaxXpruba xalBoHJIAp-
Jla 016 6OpuJAM Ba INpenapaTHU TOMHUDP
vyura 060pull 6uUIaH ypTaya VJIJUPYBYU
nosacu (JI4, ) 729,85 (649,33 + 810, 37) mr/
KI.HU TallKua 3TAU. KopuH myura wo60pui-
raizia, 3apapyauauk mukgopu 750,01 (675,71
+ 824,31) Mr/kr. omKo30Hra HOGOPHUJITaH-
Jla aca 1405,31 (1283,29 + 1527,02) mr/kr
3KaHJUTK aHUKJAaHAU. TaaKWKOTJIap HATHU-
Kacuja TapKubOuJa cesJleH HaHO3appaJjapu
TYyTraH TMOJIMMep TapKUOJKM npenapatiaap
KaM 3apapJiu 6upukManapHuHr IV cundura
MaHCy0 3KaHJIMTU TaJIKUK STUJIJIU.
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Tapkubupna 0,66 % ceseH HaHO3appaJa-
pU TyTraH MOJUMEp TapKUOJM Mpenapar-
HUHT LIUTOTOKCHUK XOCCacy Ha3opaT HaMyHa-
Jlapura COJIMIITHUPTraH/Ja, HUCOAaTaH HOKOpHU
UTOTOKCUK Pao/UIMKHU HaMo€H 3Tau. [lo-
JIUMepJIU NpenapaT TapKUOuJaru cesjeH Ha-
Ho3appasiapunHu 0,133 %raya KaMaWTUpraH-
Jla XaM in vitro mapouThja oaub6 GopuJTraH
TaJKUKOT HaTWKaJlapuJa KYKpaK capaTOHU
Xy»alpaJjiapura HucbaTaH IOKOpPU LUTOTOK-
CUK QaoJIIUK Ky3aTU/H.

Tapkubupa SeH3 TyTtran nosvMep Tap-
KUO6JIM IpenapaTHUHT YCUMTa XyKalpasapu-
ra in vivo ycynujia $¢aosIury ypraHuiraiza,
Ha3opaT rypyxura HucbaTaH ycuMmTa Macca-
CH, XaXKMM Ba Xy»Kailpajiap COHHU ce3uJiapJu
JlapakaZia KaMaluiu Kaua stuaau. lly ou-
JlaH 6upra, npenapaTjaru cejieH HaHo3ap-
panapuHuHr 0,66 % KOHLiEeHTpauMsACU Ba
7,5 MI'/KT [03acu KaHCepOTeHe3HUHT 3KCIle-
pUMeHTas Tepanuscujgaru adsaiiuru ou-
PUHYU OOP KJIUHUK OJIIU CUHOB TaKpubaJia-
pu acocuja KypcaTub 6epusiiu.

Jlonnxa pgoupacupa ycUMTa KacaJlJIMK-
JIApYHM [1aBOJIOBYM, TapKUOUAA ceJleH HaHO-
3appaJiapu TyTraH NOJMMEP KYKYH Y4YH Meb-
6pUMl TEXHUK XyX»oKaTjap: MpemnapaTr OJIMIII-
HUHT J1abopaTopusl perJiaMeHT JIOMMXAcH,
npenapaTHy KyJulall WYPUKHOMACH, KJIWHHUK
OJIIU CMHOB HaTWXaJlapyh XUCOOOTH JIOMHXa-
CH, IpenapaTHUHT GU3UK-KUMEBUH Ba papmMa-
KOJIOTUK TaxJIMJIM Y4yH 5 Ta cepusjaru cre-
pUWJIJIaHTaH HaMyHaJlapy IaKJJIaHTUPUIIH.

JloliuxaHu fakapui JaBoMu/ia
(01.12.2021-30.11.2023) xamu 27 Ta WJI-
MU MakKoJia yon 3Tuaau. llynagan maxaaninn
KypHaJlapZa 6 Ta, XaJKapo »KypHaJsliapja
2 Ta, Scopus, Web of Science xankapo 6a3a-
JlapyJia 2 Ta MakKoJia, MaXaJIJIMK Ba XaJKapo
aHXXyMaH Tymiamsiapuza 17 Ta Te3uc Haup
KAJIMH/ Y.
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MAXAJITUA CENEKLUUACUTA MAHCYE
HOKHUHTI “3YXPA” HABUHU TUKJIALL BA
YHUHTI KYYATYUTTUITU ACOCUOA KYPITASMATIU
OHAJIUK BOF/TAPUHU APATULL

W>Xpoyu TallKUJI0T

AxkageMuk M. Mup3aeB HOMUZAaru boFLOpYUIIKK,

Y3YMYHUJIMK Bd BUHOYUJIUK I/IJIMI/II\;I-TaAKI/IKOT HHCTUTYTH

Jloinxa Typu amMaiui

baxxapuivm myaaaTu
Jloiinxa pax6apu

YMyMHU# a)KpaTU/IraH MaoJiar

JloiiuxaHMHr acocuii MakcaaMm. WyKo-
JIU6 KeTUII XaBPU OCTUZA OYJIraH Maxajaauu
HOKHUHT “3yxpa” HaBUHU pecny6JIMKaMHu3-
HUHT TYpJIU XyAyAJapyiaH UMFULL YIYH WJI-
MHUM 3KCNeJuuusIap TAllKWJ 3TUIL, yJIapHU
COFJIOMJIAIITUPHULI Ba KyMaWTUpHUIIra JOUP
WJIMMU U3JIaHUIJIAP 0JIMG GOPUIILL.

Basudacu:

» Uykosnb Ketum XxaBdu octuga 6y.-
raH HOEé6 O6eJru Ba XyCycusATJiapra ara
MaxXa/iui “3yxpa” HaBU JapaxTJiapy/JaH Ka-
JlaM4yaJiap TauépJiau;

» Maxa/UIMM KydaTXoHasapJa HOKHUHT
“3yxpa” HaBUHM MaWBaH/Jab, TypJu MNau-
BaH/Tarjap 6MjaH TyTUO KeTHUIIWHU TaJ KUK
KWJINIL;

» HOKHUHT “3yxpa” HaBM Yy4yH 3HT
MakOyJs1 MalBaH/Aall MaTepUaJJlapuHUu TaH-
Jlall Ba KYNauTHUPUIL;

» Ky4aTxXxoHasapja navBaH/AJlaHTaH
HOKHUHT “3yxXpa” HaBU yCUIIU Ba PUBOXKJIA-
HUIIKM XaM/Jia NadBaH/ATar-naiBaHAyCT KOM-
OMHaLMAJaPUHUHT MOCJIUTUHHU YPraHHULL;

» “3yxpa” HaBUHUHT MOJIEKYJISIp-TeHe-
THUK TaXJIWJIMHU aMaJira OLIMPHUII Ba HUYKO-
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1 #ima (01.11.2021 - 31.10. 2022)
Axy60B M.M,, K.X.}.H., KATTa UJIMUU XOAUM

695 MJIH cyM.

JIN6 KeTUII XaBOU oCcTU/A OY/IraH HOED Ges-
T'Y Ba XyCyCUSITJIADUHYU aHUKJIall;

» HOKHUHT “3yxpa” HaBM Yy4yH KacaJ-
JIUK Ba 3apapKyHaHJajap/iaH XUMOsl KUJIUII
TU3UMHUHHU UIILJIA0 YUKUIII;

» TypJau XHUJI nanBaHATarJapaa
eTUIITUPUJITAaH HOK KydaT/JapuJaH Kypras-
MaJIu OHAJIUK 6OFJIapUHU 6apIio 3TUIIL.

XHuCco60T AaBpHUAA OJIMHIFaH HaTHXKa-
Jap

1. Hoknunr “3yxpa” HaBHUJAH IOKOPU CH-
daTnu cepTudUKaTIaHTaH KydaT/aap OJIMII
Makcaguga “3yxpa” Ba “Asamatr” HaBJsapu
TYpJiM NalBaHATAar HaMyHaJlapyujaa ypraHui-
1 Ba MaWBaHATAr OWJaH NMalBaHAYCTHUHT
y3apo MyTaHOCUOJIUTU aHUKJAHAU. YpyF-
K}”/an(aﬁme crangap) naiBanATraruga “3yxpa”
Ba “A3amaTt” HaB HaMyHajapuJa KypTak-
Jap Mukgopu 83,1 %HM TaWKWa KWIAU.
YHra HucbataH ypyi-“-K}”ﬂ{aT(aﬁcomOT cranaapT) nau-
BaH/TAarvMjAa MaWBaHAYCT KypTaKJIApUHUHT
Ky3-KUIIKK JaBpJapZa CakKJaHUO YUKUIIN
Fox-9 mnaiiBanararuza 79,4% 6yaau. By
KypcaTKu4 abCoJIIOT CTaHJAapTra HucbaTaH
3,7 %ra KaMm.
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2. HokHuHr “3yxpa” HaBUM KypTak Nau-
BaH/| KWJIMHraH/a, MNalBaHATAr TypJapu
OyiiMya cakJlaHyBYaHJWUTU Ky3rd TeKUIU-
pyBZa HOOyj OyJiraH KypTak/aapu 6yHHya
Bapuanus koapdunentu (V=8,2%) xkam
6ysau. PakamiapHUHT ypTaya KBaJpaT OFU-
my X=10,8+%3,9%Hu Tawkua guaau. lly-
HUHTJeK, WapTJyd MaWJoHJard KydaTJap
COHM OMJIaH OJIMHTaH OMPHUHYM HaBJIU CTaH-
JlapT Ky4yaTJiap opacu/iar KoppeJssiioH KO-
adpunument 6ofaukaury (r=0.83 = 0.4) kyu-
JIK BYJITU.

4. In vitro mapouTuga HOKHUHT “3yxpa”
HaBu yuyyH FOX-9 Ba BA-29 nakBaHzsam
MaTepUa/JIapUHU CTepuJuIall KapaéHuja
3HT I0KOpH fI1ab KOJIMII KYpCaTKHU4YU XaM/ia
I0OKOpHU camapagopsuru 20 JaKkuKa JaBOMU-
Jla cumob xsopuau (HgCl) éxu cysemaHuHT
0,1% »sputmacu, auanuaHuHr 1,0 % spur-
Macu éku HaTpuil runoxysopuTHUHT (NaOCl)
2% spuTMasapuaaH doijasaHUIl MaKCa/-
ra MyBOQUKJUIU aHUKJaHAU. LyHUHTrzeEkK,
FOX-9 Ba BA-29 nauBaHAJjalml MaTepuasia-
puHu MS 03yKa MyxuTura yCTUPYBYM MOJ-
Jlasiapra TypJiu BapuaHTaapga BAP 0,5 + IBA
0,01 wr/an, BAPO09+IBA 0,01 wr/n,
BAP1,0+IBA 0,01 mr/a, BAP2,0+IBA 0,01
MT/J KHPUTUW/ITAH/a, 3HT IOKOPU KypTaKJ/aH-
raH 3KCIJIaHTJIap KypcaTkuuu BAP 3,0 + IBA
0,01 Mr/n1.HY TaUIKWJI 3T/ U.

4. T'eHeTUK Tax/IWJ HaTWXKaJapura Kypa,
HOKHUHT “3yxpa” HaBU KyWHJaru HaB XyCy-
CUSATJIapyra MOC KeJIMLIHY 3apyp:

- HABUHMHT dapKjaaHumu. “3yxpa” HOK
HaBU OOILIKA HOK HaBJIAPUJAH aXpasub Ty-
paZiy, YYHKU y MOJIEKYJISIp-TEHETUK CUHOB-
JlaH (TecTupoBaHuUe) yTraH TypTTa SSR-JI0-
KycJapu/ia ajjiesJIapHUHT HOE6 GMpUKMacH-
HU y3 U4Mra oJgaju;

- HABUHUHT TO3aJIUIU. “3yXpa” HOK Ha-
BUra MaHCy6 6apuya MeBaJld JapaxTJjap ypra-
HUJIAETraH JIOKyc/lap/Ja ajljleJJIapHUHT 6up
XUJ1 6upukMacura ara. Hok HaBsiapu BereTa-
TUB Tap3/ia Kynas/Juy, LIYHUHT Y4yH Xap 6up
asoxu/ia YCUMJMK €KUM YHUHT KUCMH MUKpO-
CaTeJJIUT KeTMa-KeTJUrHW JIOKyCJapu aJ-
JieJulapyu Tapkubu 6yihunda “3yxpa” aHpmosa-
HaBHUTa TYJHUK MOC KeJIMIIU Kepak. Arap Mo-
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JIEKYJISIp-TeHETUK CHHOBJAH yTA€TraH HOK
JlapaxTu/ia CTaHZApT HaBJaH Qapk KHJyB-
YW a/ljieJIJIap MaBXy/ OyJica, HAMyHa HaBra
MOC KeJMalju, Aeb xucobsaHaad. Xap 6up
aJIOX{/la HOK JlapaxTJiapy Ba HOK KydaTJiapu
MOJIEKYJISIP-TEHETUK CUHOB/IAH Y TKA3WUJIUILU
Kepak;

- HABMHUHT GapKapopJIuru. Xap xuJ pe-
NpoAyKUUs Huanapuzard oup xua “3yxpa”
HOK HaBHW MOJIEKYJISIp-TEHETUK TeCTAaH yT-
radH TypTTa JIOKycaaru SSR-ajiesislapyuHUAHT
OUp XWJ CHEKTpJapura ara OyJMIIN Kepak.
Arap TaxJiuJl KWJIMHAEéTraH HaMyHaja 6oli-
Ka a/llesylap maijo 6ysca éku OUpOH-O6Up
JIOKyC/la LIy HaBra Xoc ajuiesiap 6yamaca, y
“3yxpa” HaBra Moc Kejmaiju, fe6 TaH 0Jiv-
Ha/IH.

5. OJTHMHKY3 JIMYMHKaJapu HOK TYyIJa-
pura 100 moHa xucobuaa TapKaTUJTaHJA,
3apapKyHaH/JlaJlapHU 5 KyH JaBomuja 43,4-
46,3 % UyK KuaraH 6ysca, 15 KkyHZjaH cyHr 6y
KypcaTkuy 51,3-63,5 %HU TalIKUJI KUJTaH.
Hok 6ofnapujia HOK IMIMPUHYACHra Kaplid
AxTtunapa 240 CC npenapartu 0,25 ji/ra capd
MUKJOpU/JA KYJJIaHUATAHAA, 3-XUCOO KYHU-
Jla HasopaTra HucbataH 90,8 % camapajgop-
JINKKA 3pUIIMAraH 6yJca, 14-xucob6 KyHUTra
Kesino, 6y kypcatkud 92,0 % rauya etau. Hok
KaHgasacura Kapmu B-Hypenn max 65 %
npenapatu 1,0 si/ra capd-menépaa Kysaa-
HUJITAH BapuaHT/A 3ca 3-Xuco0 KyHHUJA Ha-
3opatra HucbataH 81,8 % camapaJopJiMKKa
SpUILIMITAH OyJica, 7-xucob6 KyHUra KeJsuo,
oy kypcaTkuy 86,4 % rayaHu TalKUJI ITAU.

6. HokHuHr “3yxpa” HaBuJa yuypaluraH
KaJIMapa3 Kaca/UIMIMra Kapiiv KUYHUK Jajia
Takpubasiapy/ia CHHOB/IaH YTKa3WJraH 6ap-
ya ¢yurunuuap - HERITAGE 30% sm.k.
(0,03% 1), CTPAX 50% cyck. (0,06%
an), luden cynep 55 % H.kyk. (0,025 % sm),
TRAILER 50% c.n.r (0,015% su) Ba APA-
MHUC 380 r/kr c.a.r. (0,08 % su) rokopu ca-
Mapa KypcaTau.

7. HoxkHuHr “3yxpa” HaBU Ky4aTJapu-
Jla MOHMJIMO3 KaCa/UIUTUIa KApIId KHYHK
Jlajia Taxpubasapuza CHHOBJAAH YTKa3MWJI-
ran CTPAX 50 % cyc.k. (0,06 % nu), Juden
cyniep 55% H.kyk. (0,025 % sin), Ba APAMUC
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380 r/kr c.a.r. (0,08% su) dyHrunugiapu
IOKOpU caMapa OepAu. YJapHUHT OHOJIO-
MK caMapaJiopJIurd 6apr Ba HOBJasapza
87,0%pman 91,2%ravyaHu TallKWJI 3TAU.

8. MeBagaru KaHJ MUKAopU JlecHas
KpacaBuna (aosa) B3 JIrobumuna Kianmna (-
r02a) HABJIAPH A 6up-6upura KUH 6VJIAU Ba
12,0-12,4 %Hu Tamkua Kuaau. Kang Muk/o-
pY aHj03a HaBJjapra HucbaraH “3yxpa” Ha-
MyHacuza 154,1-159,2 %ra kyn 6y/araHjauru
AHUKJIAH/H.

9. /JlerycTamyoH TaxJ/IMJ HaTWXaJapH
6yitnua “3yxpa” HaBU MeBasiapu Gapya Kyp-
caTKuuJap 6yinda ymymun 4,6 6aa 6unaH
6axosiaHZid. Hok MeBaJlapUHUHTI KHUMEBUU

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

Tapkubu 6yiinya “3yxpa” HaBUJa KaHJ MHUK-
nopu JlecHas KpacaBuna (anzo3a) Ba Jlro6u-
Munia Knanna (aHzo03a) HaBapy HaMyHaJia-
pura Huc6araH 154,1-159,2 % roKopu 3KaH-
JIUITU aHUKJaHAW. BaxoJsam HaTwxkasapura
Kypa, y1by HaB HaMyHaJlapu b6apya KypcaT-
Ku4jap 6yinya 4,6 6ana 6unaH 6axo/1aHuob,
KOJITAH HAaB HaMyHaJlapUJaH aXXpanub YUK-
JIU.

10. Oiu6 GopuJraH TaJIKUKOT/IAp HATH-
*kacujia “PacysioB FaHu GOFJ0pPYUIHK, Y3yM-
YUJIMK Ba Ky4aT4YWUJHUK' arpo pepmep xyxa-
jgury 0,30 ra mangonuga 200 Tyn HOKHUHT
“3yxpa” HaBU Ky4yaTJapuJaH OHaJUK OOFJia-
PY )KOPUH KUJIHMH/H.
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EPEHFOK XOCUJIUHU UNFULLTUPULL
MALUMHACUHUHI KYNM OYHKUUAU
(KOBMALL, MOACUHU OOHUOAH AXXPATULL,
CAPAJIALL BA IOKJ1ALU) KOHCTPYKLUUACU

W>XpouyM TalIKUIOT
Jlonuxa Typu
Baxxapuwiui MyajaTu
Jlonuxa paxoapu

YMyMmuii a2KkpaTU/IraH MabJiaF

MabiyMKH, pecnyb6JMKaMU3HUHT Jesip-
JU Oapya TyMaHJapuJa HUKJUM LIAPOUTH,
ep pesibedU epEHFOK €TUINTUPHUIL YUyH KYy-
Jlah. AupuM XyayaJiapja XOCUJIA0PJUK 27-
30 u/ra HU TaWIKWJI 3Tafgu. JIEKUH X03UPrU
KyHraya JexKoH Ba depMep XyKaJUKJapH-
Jla eTUIUTUPUJITAH epEHFOK XOCHUJIM, aCOCaH,
TYpJIM XWJ MOcJaMajlap €épJaMu/ia KoBJiaHa-
M XaMJia KyJl MexHaTHu OUJIaH WUFULITUPUO
OJIMHA/IU.

AHa wmyHza myamMmoJsiapra eduMm cuda-
Tuga HamaHran MyxXaHAUCIHK-KypUJINIL
MHCTUTYTH/JA JEeXKOH Ba pepMep Xy KalWK-
Jlapyu/a eTULITHUPUJTraH epEHFOK XOCUJIWHU
6Up yTUlIa KOBJAb 0106, NosJlapu/iaH AYK-
KaKJIapMHU akKpaTaJuraH Ba capaJjiaiiuraH
MalllMHa IpaTUJIu.

Taknnd sTusaérran MallvHa JeXKOH Ba
bepMep xyKalUKJIapUZa eTULITUPUJITaH
epEHFOKHU KyJlal IIapouTAa Te3 Ba cudar-
JIM, HOOy/J KWJIMacJaH HWUFULITHPUO OJIUII
MMKOHWHU bepajiu.

ByHpan Tamkapy, pecnyb6/vMKaMu3za
epéHrokK 60-70 KaTop opaJjiapura 3KUJIHXIIH-
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HamaHran MyXaHJUCIUK-KypUIULI UHCTUTYTH
VHHOBAIMOH

1 imn (2021-2022)

MancypoB M.T., T.¢.a., AOLEHT

750 MJIH cyM

HU xycobra oJiMb, MalllMHa JIOMUXACH WKKH
Katop: 60 Ba 70 cM KaTop opaJsiapura cosJja-
HaJuraH 3THO UIIa6 YHUKWUATAH. Y UKKUTaA
KaTopJaru epeéHFOKHM KoBJaWAu. [lyKKak-
JIJApUHM TOsJIapUJaH aXpaTub, OyHKep-
ra, nosiJlapHy 3ca JaJia to3acura Tauliauau
(1-pacm).

EpéHFOK KOBJIab OJIMII TEXHOJIOTHK Kapa-
6HU KyHMuJarvya amasira OolMpHJIaJU: TPaK-
TOpra TUpPKaJITaH MalllMHa Jlajlara KUpUIIiaH
OJIIUH KepaKJI1 KOBJAll YyKypJIUTHUra co3Jia-
HaJlU Ba KAaTOp Opajiapura mMocjab Hprusu-
Jagu. byHaa nudok-koBsaruu 22-25 cMm.raya
YYKYpPJIUKAA €pEHFOK WIAU3JAPUHU KUPKUO
KeTafu. UyHAITUPrud epéHFoK TyIJIapUHU
yloMJI1a0, JIeHTaJ/u y3aTMmara y3aTtagu. JleHTta-
JIU y3aTMa epeéHFOK TYIJIApUHU KUCUO, yJiap-
HU MabJyM Oypyak OCTHJA HOKOopuUra Kapab
XapakaTJaHTupagd. /Jlykkaksiap opacuja
KOJIMO KeTraH TYNpOKJap CUJKUHMII HaTH-
)Kacuaa Tywu6 kKeTaAd. TapoKJU-CUAUPrUd
epEHFOK TYNUJAH AYKKaKJapUHU aKpaTub
osaav. AXpaTub OJIMHTaH JAyKKakJjap OyH-
Kepra, NosICH 3ca JjaJjia 103acyra TyIia/u.
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4 3 2

1 100 9 3

1-pacMm. EpéHFOK HMFUIITUPHUII MAIIMHACUHUHT KOHCTPYKTHUB CXEMacCH:
1) pama; 2) nU40K; 3) OJIAUHIY TassHY FUIAUPAK; 4) HYHAJATUPTUY; 5) KapAaH/IH y3aTMa;
6) nosi KUCYBYH JIEHTAJIU y3aTMa; 7) TapoOK-CUAUPruY; 8) GyHkKep;
9) opKaHIu TasgsHY FUIAUpaK; 10) pegykrop

Kaasan

EpéHFOK, XOCHU/IMHHU ﬁHFHmTHpHm MAIIMHACHHUHI' TEXHHUK TaBCPI(l)I/I

Typu Apum ocma
ArperatJyiaHaZjUraH TPaKTOp KJaccu 0,9-1,4
Wi Te3snuru, KM/coat 3-5
Kampau keHr/iury, m:

KaTop opajiapu KeHrauru 60 cM 6ysiranzaa 1,2

KaTop opajiapu keHrsauru 70 cM 6ysiranaa 1,4
W yHymuy, ra/coart:

- cod Ul BaKTH/aru:

KaTop opajiapu KeHryiuru 60 cM 6ysiranaa 0,36-0,60

KaTop opajiapy KeHrjuru 70 cM 6yarasaa 0,42-0,70
- 3KCIJIyaTallMOH Ul BaKTUJATH:

KaTop opajiapu keHrauru 60 cM 6ysiranzaa 0,26-0,43

KaTop opaJiapy keHriuru 70 cM 6yaranja 0,30-0,50
Maccacu, Kr 800+50
KoBJ1ab osui1 yyKypJiury, cMm 25
Tawmky yayamiaapu, MM:
Y3YHJIUTH 3675
KEeHIJIUTU 1548
6aJIaHIJIUTU 1978

EpéHFOK XOCHJIMHU HUFUIITHPUII Ma-
IIMHACUHUHT Taxpuba Hycxacu “BMKB-

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

Agromash” AJpa TaliépsiaHraH Ba CHHOB/JAH
YTKa3uJraH (2-pacm).
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2-pacM. EpéHFoK X0CM/IMHY MMFUIITHPUII MAIIMHACUHUHT KYPUHHUIIHA

EpéHFOK XOCWJIMHU HUFUIITHPUII Ma-
IIMHACH KULUJIOK XYXKaJIUTW HILIab 4YuKa-
pUIIM YYyH KYJJIaHWJITaHZA, MexXHaT capdpu
88,64 ¢ous, skcmyaTalMOH XapakaTJap
68,90 dpousra kamasiiu.

X03Upru KyH/Ja pecnybjvMKaMu3ja epéH-
FOK XOCUJIMHU WUMFULITUPUII MallMHACH UIU-
JIab yuKapuaMangu. by Typgaru mamuHasnap
XOPWKUM JaBJjaTJ/iap/iaH oinb KesrHca (Ma-
casiaH, XUTOH/IaH), YJIAPHUHT ypTadya Hapxu
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180 000 000 cyMHHU TAIIKKJI 3TAH.

V36eKUCTOHHUHT KUIUIOK, XyKaJUK Ma-
HIMHaJapy¥ UULIab YUMKApyBYM KOPXOHa-
Jlapy TOMOHHUJAH HLLIA0 YUKapUJIaJuraH
epEHFOK XOCHUJIWHU WUFUIITUPHUII MallU-
HacUHUHT ypTada Hapxu 60 000 000 cymMHU
TALIKWJ 3TaJH.

EpéHFOK XOCUIMHN WUFULITUPUIL Mallu-
Hacu “BMKB-Agromash” AXKza nmiab yuka-
punajgu.
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yYrmesoaorPoarA UICTUKbOJ1IJIU
MAWUOOHNAPOAH KEPH HAMYHACUHMU
OoNMUWAaA ®OUNOANAHUNAOUIAH KEPH OJ1TYBYU
CHAPAAOJTIAP KOHCTPYKUUACUHUN APATULL BA
TEXHOJTOMMACHNHUN ULWLUJNTAB YHNKULL

M)KpO‘-lI/l TAIIKUJIOT

“HedTb Ba ra3 KOHJIapU Ire0JIOTHUACH XaM/1a KUAUPYBU

vHCTUTYTH [IM

Jlonuxa Typu
Baxxapuwiui MyajaTu
Jlonuxa paxoapu
Macby/n mxxpouunaap

YMyMuii a2KkpaTU/IraH MabJiaF

AHru HedTh Ba ra3 KOHJAPUHU KUIHU-
pUIl XaMJa H3Jall HWIuiapuaa  cudatiad
KEepH OJIMII MyXYUM Basuda 6y116 KoJIMOK/a.
OJIMHTaH KepH SHIM MaWJOHJApHU MyKaM-
MaJl YpraHuUIll Ba KOHJIAP OYUJIMIIKTra épam
6epaau. ByryHru kyHzaa KepH oJidil Gpousu
k14K (ypTada 50 %) 6y/a1u6, reosoraap To-
MOHUJIAH KOHJIAPHU TYJIUK TaXJIUJI KUJIWILI
yUyH eTapsd 3Mac. KepH oJidil ycKyHasapu
Poccus Ba 60olIKa 4eT AaBJaTjap/aH Basio-
Ta XHUCOOWUra KeJTHPHJIMOKAA. Bastora Xa-
paXkaTJIapUHU TeXKalll, KepH OoJIUII GOU3HUHHU
OLIMPUII MAKCAAUJA KEPH OJIYBYM YCKyHA Ba
y YYYH KepaKJ/Hu >KUXO3JapPHUHT SIHTM KOH-
CTPYKIHUSJIAPUHU SIPATHUII XaMJa TEeXHOJIO-
TUSICMHU UL1ab yukuin uiiapya “H Ba T'K-
XKW’ M uamMui xoguMJapyd TOMOHM/AH
aMaJira olUpPHUIMOK/A.

0116 60opuJITaH HIJIAap HATHXKACKJA MaB-
Y[, KEpH OJIyBYM CHapsAAJIap KaMYHJIUKJIA-
pu 6aptapad 3TUIAM Ba KEpH OJIyBUM CHa-
PAHUHT SIHTH AW3alHU UIJIA0 YUKUIH.

1. KepH Kabys1 KWJyBUM Tpyba AUaMeTpu
2 MM ra OMUPHUJIAH, Oy 3ca KepH KUPULINHU
OCOHJIAIITUP/H.

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

VHHOBAIMOH
1 imn (2021-2022)

Myxutaunos K.M., T.9.H.

Hapumos P.A., PaxmeoB T®., Axmenos C.C.

771 MJIH cyM

2. llapmanam 6omyasapu 4eT 3J aHa-
JIOTJIApUHUHT TUJPABJMK TelIUKIaAp Jua-
MeTpHu 6-7 MM. Jlonnxa goupacuja paTHJi-
raH LUWJIWHAPCUMOH MoJieJ[ja THUJPaBJUK
TemrMkJaap aAuameTpu 10-12 MM raya KeHram-
Tupuaau. Tellnkaap guaMeTpujara 6y ys-
rapui Y36eKMCTOHAAru HedTh-Ta3 CKBaXH-
Ha/lapu/JlaH KepH OJIMII >KapaéHuja MyXUM
axamMuaTra asra 0ysub, MaiJjajiaHTaH TOF
YKUHCJIAPUHUHT I0KOPUTa SXIIU Ky TapUIXILU
Ba MapMaJjall TUJAPaBJUK JIMHUSJIApUJAru
60CHMM KaMalHuIIKUra oJIub KeJyIu.

3. Y4 mapoukasu napmaJsai 6omdaaapu
KOHCTPYKIUSIBUM XOJaTHUAAH KeJNO YMKKaH
X0J1/]a, KepH y3rM4Y XaMJa KepH yuljiaruy
110 MM OKOpHU/AaH YpHATUATaH, Oy 3ca KepH
HMIAaK/JIAHULIATA KaTTa TabCUP KypcaTaju.
BU3HUHT MoJesia KepH y3ru4 Ba Npy:KHWHa-
CMMOH KepH yuuiarud 30 MM WOKOpHUJaH yp-
HaTWJIIU Ba HaTWKaJla KepH CUPaTIU LIaKJI-
JIaH/IU.

4. KepH osyBuYU cHapsz Ba acb06-ycKyHa-
Jlap vlIab Y”uKapulla MaXa/IMi XoMallé-
JapjaH ¢oupanaHuagu. by aca y3 ypHUAa
KepH OJIyBYM ac6006-yCKyHaJIJApHUHT XOPH-
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KWW aHasorjiapura HucbataH 30-40% ap-
30HJIALIMILKTA OJINO KeJIIH.

“H Ba TKITXKW” IM 6a3acuza yiyamaapu
?#168/80 mMm, #140/67 mm, @127/67,52 MM
OyJiraH KepH OJIyBYM YCKyHaJap, ya4aMmaapu
?187/80 mm, @158,7/67 mm, B#139,7/67,52
MM, #152/67 MM 6yaraH mapmaJjam 6omrya-
Jlapy xaMm/Jia KepH yuuiarudjap, yadyaMmaapu
@80mMM, @67 MM, @52 MM GYJIraH MpPy>KUHATH
KepH YIUJIaTM4YJIapHUHT SIHTH TypJapu spa-
TUJAAU. flpaTunraH cHapsjjap KyWujaru
Ky/ZlyKJap/ila CHHOB/IaH Y TKA3UJIJU:

1. “Kocon HI'K3” MYX TemupkasraH
MalJIoHMAard u3JjoB Ba KUAupyB N21 Ky-
nyruzaa @158,7 /67 MM KepH 0JlyBYU CHAPSIAH
“H Ba TKTXKW” IM unmMuit XoauMaapu Ha30-
paTu/ia CUHOBJAH YTKa3uaAu. TeMupkasraH

Magonuzaru Nel kyayruga 2485-2489 m
opanukaa 4 M @158,7/67 MM cHapsi[ épja-
MU/ YTUAAM Ba HaTwkaza 4 M (100 %) Ha-
MyHa (KepH) OJIMH/H.

2. “Onor HFKDY” MYXK Anpgakiu MalI0HU-
jgaru Ne 12P xkuaupys Kyayruza @187,3/80
MM KepH osiyBuM cHapsiau “H Ba TKIXKW” M
WJIMHMI XOUMJIapy Ha30paTU/a CUHOBJAH YT-
Kazwiau. AHgakan Maugonuzard Ne 12P ky-
nyruzaa 2071-2075 m opanukzaa 4 m 3187,3/80
MM CHapsifi épJaMujia VTUIAYM Ba HaTHXKaJa
4 M (100 %) HamyHa (KepH) OJIUHJM.

fApaTuiaran SIHIM KepH OJIMLI CHapsiiu
yuyH Y36ekucToH Pecny6iukacu AJjus Ba-
3UPJIMTU TOMOHM/JIAH TacAukjaHraH Ne FAP
02137 pakamu 6uJIaH pyHxaTAaH YTKa3uJI-
raH ¢poiiaau Moiesib MaTeHTH OJIUH/H.

Pacm. KepH 0/1yBYHM CHapsA/IapHUHT SHT'Y TYpJIapu
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MAXAJITMA MUHEPAJ1 XOMALLE PECYPCJ/IAPU
ACOCUOA OPTAHUK-MUWHEPAN YFUTNAP ONULU
TEXHOJTIOTMACHNHU APATULL

M)KpO‘-lI/l TAIIKUJIOT

Jlonuxa Typm amMasiui

Baxxapuwiui MyaaTu
Jlonuxa paxoapu

YMyMmuii a2KpaTU/IraH MabJiaF

JIOMMXaHUHI MaKCaJu: YOpPBAUUJIHK,
nappaH/JauuauK YUKUH/WIapy Ba MaxaJIni
MUHepas xomaué pecypciaapu (Kusuiakym
HOKOHJAMLIMOH dochopuTtiapu — pochopuT
YHU, MUHepaJ/LlalliraH Macca, miamiau ¢oc-
dopuT, docdorurnc Ba 60IIK.) acoChJa KeHT
aCCOPTUMEHT/IAard OpraHUK MUHepas JFUT-
JIap OJIMII TEXHOJIOTUSIJIapU HILIA0 YUKMIIL,
MUKpPOOUOJIOTUK Ba arpoOKMMEBUN TEKIIU-
pyBJIap YTKa3UILL.

VTKasuaraH TafKUKOT/IAp HaTHXKACHZA
KOpaMoJl Ba mnappaHza ryHrura ¢pochopuT
xoMallécu (HOKOHAUIMOH docdopuTiap)
KYIIKMO6, KOMIOCT TaWépJsiaHraHAa, KopamoJ
I'VHTY €KW MappaHJa YUKUHJUCU TapKUOU-
JlaTM OpPraHUK KucaoTajdap (TyMHUH KHCJIO-
Tasiap, GyabPoKUCIOTaNap Ba OOIIKA KyWH
MOJIEKYJISID OpPraHUK KucaoTanap) ¢ocdo-
pUTJap OWJIaH TabCUPJALIMIINA HAaTHXKacK/a
GOCOOPHUHT JCUMJIMKJIAP TOMOHUJAH V3-
JIAIITHPUIAIUTAH IAKJU OPTUILH, KOMIIOCT-
Jap Tapkubusa ¢ochopuTaap napyajaHU-
IIKMAAH X0CUJ OyJiraH MOHOKa/ibluhidocdar,
JukanbuuidochaT OUJAaH aMMHAK xam/ja
6011IKa a30TJIM GUPUKMasiap TabCUPH/IA a30T
(aMMMakK KypUHMIIK/A) Ba OpraHUK MO/J/ia-
JIApHUHT Ta3 ¢asara aXpajud YUKUALIUHUHT
KaMalMlIY, WYHUHTAEK, pocdaTiap Kyuiu-
JIUIIUJAH OPTaHUK MOJAJAJIAPHUHT ryMUU-
KalUSJIaHUIIK/A UIITHPOK 3TYBYM MHKPO-

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

Y3P ®A YmyMmuii Ba HOOpraHMK KUMEé UHCTUTYTHU

3 1 (01.06.2019 - 31.05.2022)
Ycan6aeB H.X., T.¢.a.

1 430 muiH cyM

OpraHU3MJIap yYyH OINTHMaJ IIAapOUT sipa-
TUJIMIIK XUCOOWUra OPraHUK MO/JaJapHUHT
ryMUGUKAUUSAIAHUIL  Jlapa)kacd  OPTHUUIU
aHUKJIAH[H.

Kopamosi ryHrura ¢ochorunc Kyumuo,
KOMIIOCTJIap TaWépJall »KapaéHjapu ypra-
HUAgU. DPocPOruncHUHr KOMIIOCT TapKHU-
6ujaru TyMUH KUCJI0TA Ba OOIIKA OpPraHUK
KUCJOTaJlap aMMOHUMJIM Ty3Jlapu OuWJaH
y3apo TabCUpJALIYBU HATHXKACUJA KOM-
NocCTJIapJla aMMOHUM cyabdaT Ba Trymar
KaJIbIIUA XOCHJI OYJUIIMA aHUKJAHAU, SbHU
MabJyM 6Up MUKJopAard ¢ochoruric Ba ry-
MUH KHCJOTaJap aMMOHUU cysbdaT Ba ry-
MaT KasbliMira KoHBepcusijiaHagu. Makoy.
wapoutTyapAa SO, HUHT CyBAa 3pUHJMraH
HUCOMM MUKAOpH pactiabku 29,03 %pan
62,41 %ra optuuiy, CaO HUHT HUCOUU MUK-
nopyu aca 45,08 %pan 28,70 %ra kamaiu-
K aHUKJAaHAWM. OpraHuk MoJJaJlapHUHT
rymMupuKanusJaHUII Jlapa)kacu Ba Yy3Ja-
myBYaH wwakagara ¢pocdop, cyBja sapunau-
ran cyjabdaT MHUKJAOPHU acocuja JacTJiab-
KM MOJJAaJAapHUHI MaKOyJs HUcCOGAT/Iapu Ba
KOMIIOCTJIAPHU EeTUJTUPHULI JaBOMUHJIUTHU
6enrunanau. [lappaHja YMKUHAUCH, MUHe-
pas kucioTa, $ochorumnc Ba HOKOHAULIUOH
dochopuTaap MIITUPOKHJA TE3KOpP KauTa
WIUUIAIIHUHT SIHTHM TEXHOJIOTUsJIapU MLLIa6
YUKW .
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Kopamos ryHru Ba HOKOHAULMOH docdo-
pUT/Iap acocu/ia OJIMHTaH YFUTJIAPHUHT arpo-
KMMEBHUM CUHOBJIapH [laxTa cenekuusacu ypyr-
YUJIUTHU Ba ETUIITHUPUI arPOTEXHOJIOTHUSJIAPU
WIMHH-TaAKUKOT UHCTUTYTU xamjia Tynpok-
HIYHOCJIMK Ba arpOKUMEBUN TaJIKUKOTJ/IAp MH-
CTUTYTH XOJUMJIAPU TOMOHHUJIAH YTKA3UIAU
Ba WXKOOWU HaTHKasiap OJIMH/H.

OJiMHraH HaT¥XKajlap acocu/a »kaMu 22 Ta
wiMui vl 4don 3tuagau. llynpan 12 Tacu
WIMHUN MakoJia 6ynb, 7 Tach XOpHXK[a,
5 Tacu Maxa/lJIMi KypHaJljlapZa Haulp 3THJI-
Jnu. 1 Ta naTeHTra TaJabHoMa 6epuJIraH.

VTKkasuaraH TafAKUKOTJIAap HaTHKaJapu
acocugia Mapkasuii Kusnikym HOKOHJU-
nyvoH ¢ochopuTIapH, YOPBAYMJIMUK Ba Nap-
pPaH/[QuMJINK YUKUHAWJIAPU acoCH/ia TYIPOK,
YHYMJIOPJIMTUHU OILIMPHUIL, YCUMJIUKIAPAAH
I0OKOpU Ba cUATIAM XOCUJ OJIMIIJIA MYXUM
axaMusTra ara OyJraH OpraHUK MHUHepaJ
YFUTJIAp OJIMII TEXHOJOTUSICH UIILIa0 YUKUJI-
JU. X03UPry KyH/Ja ULLIab YMKUITraH TeXHO-
JIOTHUSIJIAPHU KOPUM 3TUII 6yinya Kuuuiok
XY?KaJIMTU Ba3UPJIMTU OUJIAaH XaMKOPJIMK/A
TEruulIM ULJIap aMma/ira OluupPUJIMOK/a.

Byryuru kyHzia Y36eKHCTOHZA KOpaMoJi-
HUHT YMyMHUU cOHM 13,7 MJIH, mappaHjajap
3ca 90 msiH.Tara etgu. bup KyHza osMHagu-
raH Kopa MoJ Ba MappaH/ia I'YHTH >KOHHUBOP
OFUPJIMIUra HUc6aTaH 6-8 %HHU TallKu/I 3Ta-
AU, YMyMUM XoJsaTAa xap cytkaga 110 MuHr
TOHHA KOpaMoJl Ba NappaH/ia I'VHIY OJIMHA/U.
bup Wunga 4YUKAHAWHUHT YMYMUH XaXXMHU
kamuga 20 MJIH TOHHAHM TalIKWJI 3TaIH.
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Kusunkym ¢ocdoput komniekcua doc-
dopuTsapHu GOWMTHILI KapaéHUJa axkpa-
JU6 4uKaétraH 15 MJIH TOHHaJlaH OPTHK,
caHoaT/a MUUIATUJIMAETraH IMacT HaBJHU
docdoputnap tynaanradH. Pochopsiu YFUT-
JIJADHUHTI TaHKUCJMUIK LIapouTHAA OYyHAAU
XOMallé/laH KULUIOK Xyanuruza ¢ounpa-
JIJAHUII MyXUM XucobJaHaau. ['VHr OusaH
docdopuT acocujia opraHuK MUHEpPAJ VFUT
OJIMII >XapaéHuza T'YHT TapKubujaru opra-
HUK KHUCJI0Talap Tabcupuzaa ¢pochoput Tap-
kubuzaru pocdarsiap 3pyBUYaHJUTH OPTHO,
YCUMJIMK y3JIallTUPa OJIaJUTraH LakKJ/ra yra-
. Yoy ycyaja VFUT oJiMHTraH/a, GakaTru-
Ha TYHTHUHT y3UJlaH VFUT oJMuLIra Hucba-
TaH QU3H0J0TUK paos Mojjasap — TYMHUH
KucJoTaaap, Qy/abBOKHCAOTaJap Ba CyBJa
3pyBYaH OpPraHUK MoJJajap MHUKJAOPHU Op-
Ta/i4, a30TJIM Ba OPraHMK OGMpPUKMaJapHUHT
WVKOJIMIIMA 3Ca KaMas/[H, 3KOJIOTUK X0JaT
AXIIUJIAHAH.

Wumnab 4YWUKUIraH TEeXHOJIOTUSl KeHT
MUKECJa KOPUW 3TUJICA, KULLJIOK, Xy KaJTUTU
KyllMM4a Tapkubuaa ¢ocdop TyTraH rymyc-
JI1 JFUTJap 6unaH kamuza 500 MUHT rekTap
MaWJJOHHU TabMHUHJAWKU MyMKUH. OJIMHraH
YFUTAAH pecnyoJMKaMU3HUHT 6apya BHU-
JgosATaapu Ba KopakanmnoructoH Pecny6.u-
Kacu ¢gepMep Ba KJacTep Xy»KaJuKJapuzja
dolpananum Makcaara myBooukaup. Kom-
NOCT UIIJIATUJITaH MalJJoHAaru TYNPOKHUHT
CTPYKTypacy AXLIWJaHaAu Ba YHYM/OPJUTH
omazu. by yFUT/IapHY LIYp TYNPOKJIU XyAY /-
JlapJia XaM KyJuiai Gouganuaup.
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MAXAJITUA BA3AJIbT UMJTAPUOAH
TYKUMAYUTUK MATEPUATTAPUHU ULLNAB
UMKAPULWI TEXHOJTOTMACUHU APATULL

M)KpO‘-lI/l TAIIKUJIOT

Jlonuxa Typm amMasiui

Baxxapuwiui MyaaTu
Jlonuxa paxoapu

YMyMmuii a2KpaTU/IraH MabJiaF

JIoiMXaHUHT MaKcajaM: Maxa/lJaui 6a-
3aJIbT UIJIAPU/AAH TEXHUK TYKUMadWJIUK Ma-
TepUaylapy UIIab YUKApUII TEeXHOJIOTUS-
CUHM fIpaTHLL.

WTH HaTwkacyga MaxaJJauid XxoMallé o6a-
3aJIbT UIJIApUJAH TYPJM XWUJ TEXHUK TYKHU-
Masiap oJUHAU. Pecny6sirikaMuszia MaBxXKy/,
3aMOHABUU TYKYyB JacTroxJjapujia 6a3ajbT
TYKUMaJlapMHU UILIab YUKApUIl YYyH TeX-
HOJIOTHK KapaéHJiap UuLiad YuKuiiu.

HaTu:kasapHu KyJ/1am coxacu

UTHU naTwxkanapu Kyuujarda 6Up KaTop
coxaJsiap/ia KyJIIaHUJINWIIN MyMKHH:

® 3JIEKTPOTEXHHK Ba 3JIEKTPOHUKA CAHOATH;

e KHMME CaHOaTH;

e KypWJIMII MaTepualJIapuHU
YHUKApUIL;

® UyJ1 KypUJUILIY;

e JHepreTUkKa, MalIMHACO3JIUK, aBTOMO-
OMJIbCO3JIMK, KEMACO3JIUK Ba OOLIKAa caHoaT
TapMOKJIapH.

UTHU HaTwKaJapyMHUM TAaTOMK 3THUIL
oyiinya TaBcusiiap

WUTHU HaTwxanapuzaH KypUJULI CaHOa-
TU/Ja LleMeHT 3aBO/iJIapy YUYYH eHT QUIbTP-
Jlap, éHFUH XaBPCU3JIUTU XOJUMJIAPU YUYH
éNnKu4Jap, KHMMM Ba KyJKOIlJIap, MalllMHa-
CO3JIMK/|a KOPINYCJIapHU KOMNJIOBYU MaTepu-
asiap cudaruaa GporgasaHuIl TaBCUS ITHU-
Jajiu.

UILIa0
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TomkeHT TSJ/K,I/IMa'-II/IJII/IK Ba €HI'JI CaHOAT UHCTUTYTHU

2 v (2020 - 2022)
BoiimypaTtoB B.X., T.¢.a., npodeccop.

1 Mapz cym

TagKUKOTHHHI WKTHCOAUMA camMapa-
JOPJIUTY €KUM aXaMUSATHU

AHrn TYKMMaHU MUILIab YUKApUILIra o-
pUH 3TUII WXKTUMOUM Ba UKTUCOJAUK camapa
6epull 6WaH OGUpra, MamJakaT UYKU 6030-
PUHMHT SIHTM MaWIIMKA TyKUMaJjiapra 6yJraH
9XTHUEKUHU Maxa/JIMK XoMallénap XMucooura
TYJJUPUILITA XU3MAT KU/ H.

OJIMHraH HaTHXKaJjiap

BazasbT wumiapujaH MaTosiap HUIIA6
YUKApUII TEXHUKA Ba TEXHOJIOTUSICHHUHT X0-
3UPry XoJ1aTH, yJaapJaH doujajaHUull KyJia-
MM Ba yJiapra KyWuJaJuraH TajlabJapHUHT
TaxJIWJIMK HaTWXKaJlapyu TauépsaHau. Tauép-
JIAHTaH MaTO Y4YYH XOMAalIEHUHT TEeXHHUK XY-
CYCUSATJ/IapU Tax/IWJI KUJIMH/Y Ba YPraHUI/u.

1.Maxcyc TexHUK 6a3ajbT TYKHMaJapu-
HUHT TaPKUOUM XyCYyCUATJIAapU YPTraHUJIH.

2.bazasbT TYKUMaJIApUHUHT TY3WJIUII
OMWJIIapH, QU3UK-MEXaHUK XYyCyCUSATJapU
YpraHuIau:

a) TYKMMaHUHT TaXpuba HaMyHacu Mo-
KUCHU3 TYKYB JJaCTrOXU/1a UILJIA0 YUKAPHUIIIY;

6) Taxkpuba HaTWXKajJapura Kypa, TYKH-
MaHUHT cupT 3uuauru (“I'X-400” yckyHacu
épmamuga) - 260 r/m?;

B) cyB VyTkasyBuaHauru (WP-1600E
yCKyHacu épgamujia) — 0 MM /cyB;
r) XaBo yTka3yByaHjauru (AP-360CM

yCKyHacH épaamuja) - 12 cm3/cm?-cek.;
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J) TYKUMaHUHT y3uauil Ky4u (Statimat)
TaHJa Oykhudya - 2930H, apkok 6yiuya
2870H ra TeHr sKaHJIWUTYU aHUKJAH/H;

e) TYKMMaHUHT y3WJMIIAAry y3anuuu —
TaHza 6yitndya 5 %; apkKok 6yiiuya 7 %;

€) TYKMMaHUHI MIIKaJaHUIIK - TaHJAa
6yiinya 12500 yuks; apkok 6yhuva 13 500

LUKJI;

3.ba3anpT TYKUMaJIADUHUHI  TEeXHUK
TaxTJall XMCOOMHU OakapHuIll aMa/ira OLIM-
puaau.

4.1 M* XoM TYKHMMa y4yH capd 6ynaguran
6a3aJ/bT UIIJIADUHUHT MUKJ,0PHU aHUKJIAH/IU.

4.XoM 6a3zasbT TYKUMAaCUHUHT CUPT 3U4-
JIUTU aHUKJIaH/IU.

6./lonrMxanaHaéTral MaxcyC TyKHMaHU
uu1ab YMKapUIl y4yH TEXHOJIOTUK KapaéH-
JIap TaHJIaH/H.

7. AHru Tapku6aM 6a3ajbT TYKUMaCH
sIpaTUIIU.
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8. AHru Ty3uauuiM 6asajbT TYKUMacH
Y4yH TEXHOJIOTUK OMUJIJIAp aHUKJIaH/U.

9. TYKyBYMJIMK TEXHOJIOTHK >KapaéHJapHu
Y4yH TEXHOJIOTUK OMUJIJIap XUCOOIaH/IU.

10. fpaTtuaran 6a3ajbT TYKUMaCHHUHT
TaXpUOaBUN HAMYHACH MLLJIA0 YUKUJIIU.

11. flpaTuiaran 6a3ajabT TYKUMACHUHHU KO-
pUM 3THILI HAaTWXAcHUJAa OJIMHAJUIaH UKTH-
copuii camapacu 1 m? tykumara 3 400 cymMHuU
TaAlIKWJI 3Tau.

TaAKUKOT HaTWKalapuJaH XyJioca KUauo,
IIyHW aUTUII MYMKHHKH, 06asalbT HIJIapU
acocu/la TEXHUK TYKMMaJlapHU JIOMHUXalaulja
yJIapHU TallKWJI 3TYBYM TaH/a Ba apKOK, UILJIa-
PY YM3UKJIM 3UYJIMK/IApU XaM/ia TYKUMa 3U4-
JIMKJIAPYHU XU COOTa OJIUIL TaBCUSA 3TUJIAH.

TYKMMaHUHT TY3WIHII KypCaTKA4YJIapH
YHUHT QYHKLHOHAJN XYyCyCUSATJIAapUHU OeJ-
rujalljia KaTTa axaMUATra 3ra 3KaHJIMUICU
aHUKJIAH[ Y.
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NAXTA BA UMTMPUNTAH UNAK UNNTAPUOAH
TPUKOTAX MAXCYNNIOTNNAPUHU NLWWJTADB
UMKAPULWI TEXHOJTOTMACUHU APATULL
(“NOPNOK” NAXTA HABU CENNTEKLLUACH

TONACUOAH “4yCT” MUNNTUA BPEHAUHU
APATULL)

M)KpO‘-lI/l TAIIKUJIOT

HamaHraH BUJIOAT XyAyAUd HHHOBaALUS GAOTUATH Ba

TEXHOJIOTUsiJIap TpaHchepu MapKa3u

Jlonuxa Typu
Baxxapuwiui MyaaTu
Jlonuxa paxoapu

YMyMmuii a2KpaTU/IraH MabJiaF

JIOIMXaHUHT MaKCaJMu: pecypcTexaMm-
KOp TexHoJsioTusl acocuja “IlaxTa Ba HUrHU-
pWJIraH MIaK UIIapUAaH GoJsanap, aésiap
Ba 3pKakKJap TPUKOTAXK MaxCyJIOTJapHUHU
UILI1ab YUKAPHUII TEeXHOJIOTHUSICUHU spaTHII
Ba y3samtupuil” (“I[lopsiok” maxTta HaBU ce-
JleKuusicu tosacugad “Yyct” Muivi 6peH-
JUHU SIpaTHLI) XaMmJla pecrny6JauKaMu3/a
TPUKOTXK MaxCyJIOTJapUHU HULIa6 YUKa-
pHIlra UXTUCOCJAALraH KyliMa KopXoHaJsap-
Jla TEXHOJIOTUSIHY V3JIaIITHPUIIL

JlouxaHUHT Basudaiapu:

- TPUKOT&X TYKyB MallWMHajJlapujaa pe-
CYypCTEeXKaMKOpP TEXHOJIOTHUSI acoCHJa OJIMHA-
JIUTaH MMaxTa-uNakJu TYKuUMajaap TypJiapu-
HU KeHTaWTUPULI, YJIaPHUHT WIMHU-TEXHUK
XyAoKaTaAap TYIJIAMUHU (perJjaMeHT, TeX-
HUK LIapTJ/ap, F'YBOXHOMaJap Ba X. K.) ULLI1a6
YUKUIIL;

- pecypcTeXaMKOp TeXHOJIOTHsI acocuja
OJIMHAJIUTaH SIHTM MaxTa-UMaKJId TPUKOTAXK
TYKMMaJapuJaH 6oJianap, aéanap Ba spKak-
Jlap MaxCyJIOT TYpJIapuHU SIpaTUO, UIIA0
YHUKAPHULI TEXHOJIOTUK KapaéHJapUHU TaKo-
MUJTAIITUPULL;

NITM-OAH BA NHHOBALIMOH PUBOXXITAHULL
HAYKA N UHHOBALIMOHHOE PA3BNTUE
SCIENCE AND INNOVATIVE DEVELOPMENT

MHHOBAIMOH
1 #inn (01.08.2021- 31.07.2022)
Kymanussos K., T.¢.4., npodeccop.

636 MJIH CyM

- pecypcTeXaMKOp TEXHOJIOTHSI acoCH-
Jla OJIMHAJUTaH SIHTU MaxTa-UMNakJAd TpHU-
KOTaXX TYKUMaJapujaH 6oJsasiap, aéjuap
Ba 3pKaKJap MaxCyJOT TypJlapUHU HUXTH-
cocjaliraH KyuiMa KopXoHajsapja HIuaab
YU KapUIL.

Pecny6sinkamusga $aosusaT KypcaTaéT-
raH TYKUMauWJIMK KOPXOHAJAPUHUHI aKca-
pHUSATH SIHT'M Ba 3aMOHABUM TPUKOTAX TYKYB
MalllMHaJIapy OuWJIaH XHUX03J1aHTaH. by Tpu-
KOTaX TYKYB MalllMHaJIapK/ia YJIApPHUHT acoc
TYKUMaJlapu TalépJsiaHMoK/ja. MamuHanap-
HUHT OUp TypJAard TYKUMaJsiapra MocJall-
TaHJIUTH YJIAPHUHT TEXHOJIOTUK MMKOHUST-
JIJApUHM 4Yerapajab KyWMokza. S bHU Mallu-
HaJIAPHUHT TEXHOJIOTUK MMKOHUSTJ/IapU/iaH
TYJAUK GolAasaHUIMasANTU. MalrHasap/iaH
OJIMHAETraH TYKUMa TypJIapUHU pecypcTe-
>)KaMKOp TexHoJiorusilapJian ¢oraanaHuo,
SIHTU NMaXTa-UNakJAu TYKUMasiap TypJapyuHU
KEeHrauTUPHILI, OJMHAETraH MaXCyJOTHUHT
$U3UK-MeXaHUK Ba TUTMEHUK XYCyCHUsTJIa-
pHHU AXUIWJIAIL, Maxa/UIMK XoMallénap aco-
cujJla vIIab 4YUMKapuaaéTraH MaxCyJoTJiap
aCCOPTUMEHTHUHU KYNaWuTUPHUI, TYKyB Ma-
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IIMHAJIApUHUHT TEeXHOJOTUK HUMKOHMUATJIA-
pyuaH TYJUK ¢oHAalaHULl KOPXOHAHUHT
yuiab YMKapuIl caMapaZopJIurura uKooum
Ta'’bCUP 3TA/IU.

TpukoTax uiIab YUKAPHULI TEXHOJIOTUSA-
CUMHUHI MyTaxaccuc mnpodeccop-oaumaapu
AHTA Ba 3aMOHAaBUUW TPUKOTAaX TYKyB Ma-
IIMHAJIApUHUHT TEeXHOJOTUK HUMKOHMUATJIA-
pyzaH KeHr QoijjasiaHUO, pecypcTexaMKop
TEXHOJIOTUS aCOCU/Aa OJIMHTaH NaxTa-unak/au
TYKUMaJIaDHUHT TEXHOJIOTUK KypCaTKW4JIa-
pu 6yiiMya xoMaulé KaM cap$p KUJIUHAAUTaH
xaMJla GU3UK-MexXaHUK Ba TMTHEHUK XyCYCH-
ATJIApU IOKOPHU OyJIraH maxTa-ulakau TYKU-
MaJIapHUHI OUp Heya TypHUHH MIIA0 YMKa-
pHILI TEXHOJIOTUSICUHU SIPATUIL/IU.

“ITops10K-2” maxTa HaBUJ@H UMTUPUJITaH
UIl XaM/la UNIaK UIMHU KyJJIall OpKaJau 6up
Ba MKKHU KaBaT/JIM TPUKOTaX MaToJlapyd Ba
MaxcyJoTJapyu uuab yukapuagu. Kymia-
naH, “Tllopsiok-2” maxTa HaBUJAH HUTHUPUI-
raH UIN XamJa UNaK UIJIapuZiaH 3pKakjap
Ba aésuiap yuyH ¢yTO6o0JKa, xeMdep, xaaaT
Ba MaHIOK MaxCy/O0TJiapu ULLIab YUKapHUJI-
4. Yoy unapaaH ¢oisanaHull Xucobura
MaxCyJ0TJAap X03Upru 6030p Tasabapura
»KaBOO OepyBYH KUJIOBAOP Ba XapujopJiap-
HU y3Ura xajub KuJaJuraH KypHUHHUIIra sra
Oy H.
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[laxTa-unakJ/u, naxTa-CMUHTETHK Ba UIlaK-
JIU MaxCyJIOTJIapHU HILIab YUKApHUILAAH
MakcaZ “Yyct” OpeHAMHHM spaTUIl XaMm[a
WNAaK WIUVIAPUHUHT KYJJIAaHUII KYJaMWUHU
KeHTauTUPHUI Ba TYPJIHM MaxcCyJIOTJiap accop-
THUMEHTUHU KYyNauTUPUILAUD.

OJIMHTaH MaxCyJoT/ap Y36eKUCTOHHUHT

UCCUK HWKJIUM IIapOMTHUra MOC KeJaJu Ba
Y3WHUHT MXKOOUM XyCyCUsITIapyu 6UJIaH 6oul-
Ka MaxCyJ/IoTJIapJaH aXXpaaub Typaju.
Takaud aTuaraH UMUK UMLJIAHMA HATH-
’KaJlapd THUKYB-TPUKOTaX cCOXacuja KyJuia-
HW/ITaHJa, 1 TOHHa unra UKTUCOAMU camapa-
JIOPJIATH 2,4 MJIH CYMHU TalIKWJ 3TH.
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