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Annotatsiya: Mazkur maqolada farmatsevtika bozorida dori vositalariga bo‘lgan talabni aniqlash
va prognozlashda Business Intelligence (BI) tizimlaridan foydalanish metodologiyasi yoritilgan. Talab
prognozini shakllantirishda tarixiy ma’lumotlar, mavsumiy omillar, iglim sharoiti, epidemiologik vaziyat
va iqtisodiy ko‘rsatkichlar tahlili kiritilgan. Shuningdek, vizual analitika vositalari yordamida BI
tizimlarida farmatsevtika mahsulotlariga bo‘lgan talab dinamikasini kuzatish va real vaqt rejimida qaror
gabul qilish imkoniyatlari ko‘rib chigilgan. Ushbu tadqiqotning natijalari BI tizimlari orqali dori
vositalarining sotuv hajmini prognozlashda aniqlikni oshirish, zahiralarni optimallashtirish va biznes
samaradorligini kuchaytirish imkonini beradi.

Kalit so‘zlar: Business Intelligence, farmatsevtika bozori, talab prognozi, vizual tahlil, mashina
o‘qitish, analitika, ma’lumotlar ombori.
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AnHoTauusi: B nmaHHOI cTaTbe paccMOTpeHa METOIOJIOTHs HCIIONB30BaHUS cucTeM Business
Intelligence (BI) nmns ompenmeneHHsS W TPOTHO3MPOBAHUS CIpOca Ha JICKAPCTBEHHBIE CPEICTBA HA
¢dapmanieBTHueckoM pbiHKE. [Ipy ¢GopMHpoBaHMM MPOTHO3a CIPOCAa YYHUTBHIBAIOTCS HCTOPHUYECKHUE
JaHHBIe, CE30HHBIE (AKTOPHI, KIMMATUYECKUE YCIOBHS, ONHIEMHOJIOTHYECKAss CHUTyauuss |
HKOHOMHYECKHE TTOKa3aTeNH. Takke pacCMOTPEHBI BO3MOXKHOCTH HAOMIOACHHS 32 TMHAMUKON CIIpoca Ha
(bapManeBTHUECKYI0 MPOAYKIMIO M TIPHUHATHS PEHICHHH B PEKUME PEalbHOTO BPEMEHH C IOMOIIBIO
WHCTPYMEHTOB BU3yaJIbHOH aHamuMTHKH B Bl-cuctemax. Pe3ynbpraTel JaHHOTO HCCIIeIOBaHHS TO3BOJISIOT
MOBBICUTh TOYHOCTH MPOTHO3MPOBAHUS OOBEMOB MNPOJAXK JIEKAPCTBEHHBIX CPEACTB, ONTUMH3HPOBATH
3amackl ¥ MOBBICUTH 3()(EeKTUBHOCTH On3Heca mocpeacTtsoM Bl-cucrem.

KioueBbie ciaoBa: Business Intelligence, ¢apmaneBTHUECKH pPBIHOK, IPOTHO3 CIpoca,
BU3YaJIbHBIM aHAIN3, MAIIMHHOE 00y4eHHUEe, aHATUTUKA, XPAHIIUILE JaHHBIX.

DEMAND FORECASTING IN THE PHARMACEUTICAL MARKET AND VISUAL
ANALYTICS METHODOLOGY IN BUSINESS INTELLIGENCE SYSTEMS
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Annotation: This article explores the methodology of using Business Intelligence (BI) systems for
identifying and forecasting demand for pharmaceutical products in the market. The study incorporates
historical data analysis, seasonal factors, climatic conditions, epidemiological situations, and economic
indicators into the forecasting process. Furthermore, the paper examines how BI systems, through visual
analytics tools, enable monitoring of demand dynamics for pharmaceutical goods and facilitate real-time
decision-making. The results of the research demonstrate that the use of BI systems increases the
accuracy of sales forecasting, optimizes inventory levels, and enhances overall business efficiency.

Keywords: Business Intelligence, pharmaceutical market, demand forecasting, visual analytics,
machine learning, data analytics, data warehouse.

Kirish. Farmatsevtika sohasi O‘zbekiston iqtisodiyotining strategik tarmoqlaridan biri hisoblanib,
aholining sog‘lom turmush kechirishida hal giluvchi rol o‘ynaydi. Dori vositalariga bo‘lgan talabni

bashorat qilish farmatsevtika kompaniyalari, distribyutorlar va dorixonalar uchun muhim amaliy
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masalalardan biridir. An’anaviy tahlil usullari hozirgi zamon talablariga javob bermay qolmoqda, chunki
ular katta hajmdagi ma’lumotlarni real vaqt rejimida gayta ishlash imkonini bermaydi [1]. Shu sababli,
Business Intelligence (BI) tizimlariga asoslangan talab prognozi va vizual analitika texnologiyalari
so‘nggi yillarda farmatsevtika bozorida muhim ahamiyat kasb etmoqda [2].

BI tizimlari korxonalarga turli manbalardan olingan ma’lumotlarni yagona ombor (Data
Warehouse) orqali tahlil qilish, bashorat modellarini yaratish va interaktiv grafik vizualizatsiyalar
yordamida natijalarni taqdim etish imkonini beradi. Farmatsevtika sohasida bu yondashuv dori
vositalarining mavsumiy o‘zgarishini, epidemiyalar davrida ortadigan talabni hamda iqtisodiy sharoit
ta’sirini kompleks baholash imkonini beradi [3].

1. Talab prognozi jarayonining mohiyati va BI tizimidagi o‘rni. Farmatsevtika bozorida talab
prognozi - bu vaqt bo‘yicha dori vositalariga ehtiyojni aniqlash va kelgusidagi xarid hajmini bashorat
qilish jarayonidir. Talabni aniqlashda dori turiga, hududiy omillarga, faslga, aholining xarid qobiliyatiga
va tibbiyot muassasalari faoliyatiga bog‘liq omillar hisobga olinadi [4]. BI tizimlari bu jarayonda analitik,
statistik va vizual komponentlarni birlashtirib, qaror qgabul giluvchilarga aniqlik bilan asoslangan
ma’lumotlarni taqdim etadi [5]. Talab prognozi algoritmlari orasida ARIMA, LSTM, Prophet va Support
Vector Regression (SVR) modellari farmatsevtika ma’lumotlari uchun eng mos yondashuv sifatida tan
olinadi [6]. BI tizimida bu modellar ETL (Extract, Transform, Load) jarayoni orqali integratsiya qilinib,
Power BI, QlikView yoki Tableau kabi vizualizatsiya vositalarida natijalar interaktiv grafik ko‘rinishda
taqdim etiladi.

2. BI tizimida ma’lumotlarni tahlil qilish va vizualizatsiya metodologiyasi. Vizual analitika -
bu BI tizimlarining eng muhim komponenti bo‘lib, foydalanuvchiga murakkab ma’lumotlarni intuitiv
grafik shaklda tahlil gilish imkonini beradi. BI tizimlarida vizual tahlilning asosiy magsadi - qaror qabul
qiluvchiga nafaqat raqamli ko‘rsatkichlarni, balki tendensiyalar va o‘zaro bog‘ligliklarni ko‘rsatishdir [7].

1-rasm. BI tizimining ishlash prinspi
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Farmatsevtika bozorida BI tizimi quyidagi bosqichlarda ishlaydi: ma’lumotlarni yig‘ish (dorixona
sotuvlari, ombor harakati, narxlar); tozalash va standartlashtirish (ETL jarayoni); model qurish
(bashoratlash algoritmlari); natijalarni vizual tahlil qilish. Vizual tahlil vositalari yordamida
foydalanuvchi mahsulotlar o‘sish dinamikasi, hududlar bo‘yicha sotuv tagsimoti, eng ko‘p xarid qilingan
dorilar, shuningdek, mavsumiy tebranishlarni kuzatadi [8]. Interaktiv panellar (dashboard) yordamida esa
foydalanuvchilar real vaqt rejimida qaror qabul qilish imkoniga ega bo‘ladi [9].

3. Talab prognozida mashina o‘qitish modellari qo‘llanilishi. BI tizimida mashina o‘qitish
modellari talab prognozining aniqligini sezilarli darajada oshiradi. Masalan, LSTM (Long Short-Term
Memory) modelida vaqt ketma-ketliklari chuqur o‘rganilib, dori vositalarining kelajakdagi sotuv hajmlari
aniglanadi [10]. SVR (Support Vector Regression) esa kichik hajmli, lekin o‘zgaruvchan ma’lumotlar
uchun samarali hisoblanadi.
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Bunday modellar BI arxitekturasining “Modeling Layer” bosqichida joylashtiriladi. Har bir model
natijalari Power BI interfeysi orqali foydalanuvchilarga grafik tarzda taqdim etiladi. Model natijalarini
baholash uchun MAE, RMSE va MAPE kabi metrikalar ishlatiladi [11]. Farmatsevtika sohasida talab
prognozining amaliy qo‘llanilishi quyidagicha ifodalanadi: agar BI tizimi ma’lum hududda “Taylol Hot”
dorisining kelgusi oyda 15% o°‘sishini bashorat qilsa, kompaniya o‘z xarid rejasini shunga mos ravishda
tuzadi. Bu esa ortiqcha zaxira to‘planishining oldini oladi va ta’minot zanjirini optimallashtiradi. [12]

4. Farmatsevtika BI tizimining arxitekturasi. Farmatsevtika sohasiga mo‘ljallangan BI tizimi
quyidagi qatlamlardan tashkil topadi: Ma’lumotlar manbalari (dorixonalar, distribyutorlar, statistika
bazalari); Ma’lumotlarni qayta ishlash (ETL); Ombor (Data Warehouse); Modeling Layer (Machine
Learning modellar); Vizualizatsiya. Ushbu qatlamlar o‘zaro integratsiyalashgan holda yagona analitik
tizimni hosil giladi. BI tizimining afzalligi shundaki, u real vaqt ma’lumotlarini gayta ishlay oladi,
foydalanuvchi uchun qulay interfeysda natijalarni taqdim etadi va bashoratlarni avtomatik yangilaydi.

2-rasm. Data Warchouse ishlash prinspi
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5. Tadqiqot natijalari va tahliliy xulosalar. Tadqiqot davomida Jizzax viloyati dorixona
tarmog‘ining 2020-2024-yillar oralig‘idagi dori sotuv ma’lumotlari tahlil qilindi. LSTM modeli
yordamida o‘rtacha talab aniqligiga erishildi va RMSE 7.8% atrofida qayd etildi. Shuningdek, Prophet
modeli mavsumiy tebranishlarni aniqroq aks ettirdi, ammo qisqa muddatli o‘zgarishlarda aniqlik pastroq
bo‘ldi. Vizual tahlil natijalariga ko‘ra, BI tizimi foydalanuvchilari dori vositalarining o‘sish trendlarini
aniqlash, hududlar bo‘yicha eng talabgir mahsulotlarni ajratish va xarid rejasini moslashtirish
imkoniyatiga ega bo‘ldi.

Xulosa. Farmatsevtika sohasida BI tizimlarini joriy etish talab prognozining aniqligini oshirish,
resurslardan oqilona foydalanish va zaxiralarni optimallashtirish imkonini beradi. Mashina o‘qitish
modellari bilan integratsiyalangan BI tizimlari dori vositalarining sotuv hajmini aniq prognozlash va
qaror gabul qilishni tezlashtiradi. Vizual tahlil vositalari esa foydalanuvchilarga intuitiv grafiklar orqali
jarayonlarni nazorat qilish imkonini beradi. Tadqiqot natijalari shuni ko‘rsatadiki, BI tizimlarining
farmatsevtika tarmog‘idagi joriy etilishi korxonalarning iqtisodiy samaradorligini oshiradi va raqamli
boshqgaruvni rivojlantirishda muhim ahamiyat kasb etadi.
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AHHoTanus: PaccMaTpuBaeTcss OJHUM W3 HMCXOJHBIX MPHUHIMIIOB PabOThl OCOOCHHO Ba)KHOE
CPEZICTBO BOCIHUTAHHUS - CaM TMeAaror, W00 OH HE TMPOCTO HOCHTENb 3HAHHWM, OH MpeiaracT
BOCIUTAHHUKAM HCIIONB30BaTh ceOs, CBOU 3HAHUS, OMBIT, CBOM B3MJISAIbI, C KOTOPHIMH MOKHO HE COTJIa-
MIAThCS W T.IL.; TpeJiaraeT y9eHHKaM CBOIO TOTOBHOCThH NPEIOCTABHTH CPEICTBA JIJISI IPOJIBMIKCHUS U
3HAHWS U IIOMOYb YYCHUKAM CAaMUM HaWTH 3TH CPEJICTBA.

KiwueBasi  cjioBa:  KOMICTCHTHOCTh,  (DOPMHUpPOBaHHWS,  BOCIUTAHUA,  OOpa3oBaHMS,
WHTEPAaKTUBHBIX, METOJIBL.

DEVELOP PEDAGOGICAL THINKING IN THE EDUCATIONAL PROCESS
Ergashev Jakhongir Mamanazarovich

Lecturer, Tashkent University of Applied Sciences
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Annotation: One of the initial principles of the work is considered to be the teacher themselves, a
particularly important means of education, for they are not simply a bearer of knowledge; they invite
students to utilize themselves, their knowledge, experience, their views, with which they may disagree,
etc.; they offer students their willingness to provide the means for advancement and knowledge and to
help students find these means themselves.
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TA’LIM JARAYONIDA PEDAGOGIK TAFAKKURNI RIVOJLANTIRISH
Ergashev Jaxongir Mamanazarovich
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Annotatsiya: Ishning dastlabki tamoyillaridan biri o‘qituvchining o‘zi, aynigsa ta’limning muhim
vositasi deb hisoblanadi, chunki ular shunchaki bilim tashuvchisi emas; ular talabalarni o‘zlaridan,
bilimlaridan, tajribalaridan, ular rozi bo‘lmasligi mumkin bo‘lgan qarashlaridan va boshqalardan
foydalanishga taklif qiladi; ular talabalarga taraqqiyot va bilim uchun vositalarni taqdim etishga va
talabalarga bu vositalarni o‘zlari topishga yordam berishga tayyorliklarini bildiradilar.

Kalit so‘zlar: kompetensiya, shakllanish, ta’lim, interaktiv, usullar.

BBenenue. Crenpio pa3BUTHS TBOPYECKOTO MBIIIIEHUS YUYALIUXCA W TOBBIINICHUS HHTEpeca K
YPOKYy, Ha Hall B3], HEOOXOJAMMO 0053aTeIbHO IMOA0UpaTh HWHTCPECHBIC 3a/lauu. 3agaun,
MOJIOOpaHHBIE K YPOKY, JOJDKHBI COCTAaBIISITH ONPEACIICHHYI0 CHCTEMY, COOTBETCTBYIOIIYIO
n30paHHON METONHMKE, U OTBEYATh OIpEe/IeICHHON 1eu 00ydeHus. Pa3paboTka CHCTEMBI B PEIICHUH
3a7a4 - JeJ0 CIOXHOoe. B MeToaudeckol nuTeparype Moka He CPOpMYJIHPOBAHBI OOIIUE HAYYHO
000CHOBaHHBIC KPUTEPHUU 0 KOJUYSCTBEHHOMY U Ka4eCTBCHHOMY MOA00pPY 3ajlay, UX JIOTHYECKOUN
MIOCTIEIOBATEIIFHOCTH pacipeereHnus no Kax a0l teme. [loaTomy yuanTenio MaTeMaTUKHA HEOOXOIUM
TakoW TOA0Op 3adad IO OTACIBHOH TeMme, TilaBe W IeJIOMYy Kypcy. B Hacrosee Bpemsi oOriee
HaInpaBJeHUE MOJCPHHU3AIMM W YCOBEPIICHCTBOBaHHS Ipollecca OOYYCHHUS BENET K COKPAICHUIO
PENpPOAYKTUBHBIX, TPAJAULIMOHHBIX METOJIOB M BBEJIEHUIO HOBBIX, O0JIee COBpeMEHHBIX U () (heKTHBHBIX, B
X0J1¢ KOTOPBIX YICHUK CTAHOBHUTCS aKTUBHBIM YIACTHHKOM TIpoIiecca o0ydeHus. [1]

Monepuauzanus o0pa3oBaHus, ocyliecTsisemas B PecryOnuke Y30ekucraH, TpeOyeT nepexoa oT
BOCHPOU3BOMAIICH CHUCTEMBbI OOYYCHHMS, HAINPaBICHHONW Ha YCBOCHUE WHGOPMAIUK, K Pa3BUBAIOIICMY
obyuenmnro. Takoe oOydeHHe mpeanonaract (HOPMHUPOBAHWE TBOPUYCCKH MBICISIIICH, BCECTOPOHHE H
TapMOHMYHO pa3BUTOW JUYHOCTH. (OCHOBHAs 3ajJladya ypoKa UTCHHS YXKE HE MOXET CBOJUTHCS K
(hOpMUPOBAaHUIO TEXHUKH YTCHUS M BOCIPOM3BEJCHUIO OCHOBHOTO COJACP)KaHUS MpOoYuTaHHOTO. Ha

MEepBBIA IUIAH BBIXOOUT (OPMHUPOBAHHE XYyIOKECTBEHHOTO MBIIIIeHHs. B mporecce anammsza
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