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KIRISH (falsafa doktori (PhD) dissertatsiyasi annotatsiyasi)

Dissertatsiya mavzusining dolzarbligi va zarurati. Jahonda tibbiyot
sohasiga oid ma'lumotlarning ortib borishi kontekstida ularni tahlil qilish,
informativ belgilarni ajratib olish, ma'lumotlar fani va mashinali o'qitish
modellarini o'zidajamlagan axborot tizimlarini ishlab chiqish masalalariga alohida
ahamiyat berilmoqda. Hozirgi kunda tibbiyot axborot tizimlari bozori hajmi
birgina 2024-yilda 57,47 milliard AQSh dollarini tashkil etishi kutilmoqda va bu
ko'rsatkich 2029-yilga borib 80.43 milliard dollarga etib, ushbu davrda yillik
o'rtacha o'sish ko'rsatkichi 6,g5yo ga etishi kutilmoqdat. Bu borada, jumladan
nominal ma'lumotlardan informativ belgilarni ajratib olish algoritmlarini
takomillashtirish, nominal belgilar fazosida o'zaro ta'sirlarni aniqlash, tibbiyotda
tashxislash va sun'iy intellekt axborot tizimlarini ishlab chiqishga alohida e'tibor
qaratilmoqda.

Jahonda belgilarni tanlash tushunchasi universal hamda mashinali o'qitish va
statistika sohasida fundamental sanalib, butun dunyodagi tadqiqotchilar va
amaliyotchilar tomonidan ushbu maqsadlarga erishish uchun yangi algoritmlar,
vositalar va axborot tizimlarini loyihalashtirish ustida ilmiy tadqiqotlar olib
borilmoqda. Ushbu yo'nalishda, jumladan, ma'lumotlarning murakkabligi va
xajmining o'sishini inobatga olib, nominal ma'lumotlar fazosida informativ
belgilarning axborot o'lchamini aniqlash jarayonlari hamda belgilar muhimligini
baholash algoritmiga asoslangan jarayonlar va tizimni axborot bilan
ta'minlashning kontseptual modelini qurish bo'yicha tadqiqotlar ustivor
hisoblanmoqda. Xuddi shuningdek, ma'lumotlarning murakkabligi va hajmi
o'sishi bilan dasturiy vositalar yordamida belgilarni tanlash, jarayonlarni
ar,.tomatlashtirish va optimallashtirish, qisqa vaqt ichida ko'proq ma'lumotlarni
qayta ishlashga imkon beradigan algoritmlar va axborot tizimlari yordamida
tibbiyot sohasida tashxislash samaradorligini oshirish dolzarb vazifalardan
hisoblanmoqda.

Respublikamtzda tibbiyot sohasida axborot tizimlaidan keng fodalanish va
j arayonlarini modernizatsiya qilishda axborot-kommunikatsiya texno 1o giyalardan
foydalanib integratsiyalashgan tibbiyot tizimlarni loyihalashtirish bo'yicha
tadqiqotlar o'tkazish hamda ularni amaliyotga joriy qilish bo'yicha keng ko'lamli
chora-tadbirlar amalga oshirilmoqda. O'zbekiston Respublikasi Prezidentining
<2022-2026 yrllarga mo'ljallangan Yangi O'zbekistonning taraqqiyot strategiyasi
to'g'risida>gi farmonida, jumladan ( Aholiga ko'rsatilayotgan tibbiy xrzmat
sifatini oshirish, tibbiy xtzmatlarni markazlashtirish, sog'liqni saqlash sohasini
raqamlashtirishning 2022 - 2026 yillarga mo'ljallangan strategiyasini amalga
oshirish>' va O'zbekiston Respublikasini innovatsion rivojlantirish strategiyasida
<sun'iy^intellekt, buyumlar interneti hamda raqamlashtirish texnologiyalainijoriy
qilish >>' vazifalari belgilangan.

' https://www.mordorintelligence.com/industry-reports/hospital-information-system-market
' O'zbekiston Respublikasi Prezidentinng 2022-yil 28-yanvardagi PF-60-son "2022-2026 yillarga mo'ljallangan
Yangi O'zbekistonning tarqqiyot strategiyasi to' g'risida"gi Farmoni
' O'zbekiston Respublikasi Prezidentining 2022-yil 6-iy'uldagi PF-165-sonli <<2022 - 2026 yllrda O'zbekiston
Respublikasini innovatsion rivojlanish strategiyasini tasdiqlash to'g'risida> gi Farmoni



O'zbekiston Respublikasi Prezidentining 2020 yiI 29 oktyabrdagi "Ilm-fanni
2030 yilgacha rivojlantirish kontseptsiyasini tasdiqlash to'g'risida"gi PF-6097 son
farmoni hamda 2023-yil 28 dekabrdagi "Sog'liqni saqlash ttztmtnr
raqamlashtirishni jadallashtirish hamda ilg'or raqamli texnologiyalarni joriy etish
bo'yicha qo'shimcha chora-tadbirlar to'g'risida" PQ-415-son, 2022 yil 22
avgustdagi "2022-2023 yiLlarda axborot-kommunikatsiya texnologiyalari sohasini
yangi bosqichga olib chiqish chora-tadbirlari to'g'risida" PQ-357 son, 2021 yil 17

fevraldagi "Sun'iy intellekt texnologiyalarini jadal joriy etish uchun shart-
sharoitlar yaratish chora-tadbirlari to'g'risida" PQ-4996-son qarorlari va Yaztlar
mahkamasining 2023 yil 10 iyundagi "Axborot-kommunikatsiya texnologiyalarr
sohasini yangi bosqichga olib chiqish bo'yicha ustuvor vazifalar belgilanganligi
munosabati bilan O'zbekiston Respublikasi hukumatining ayrim qarorlariga
o'zgartirish va qo'shimchalar kiritish to'g'risida" 237 son qarori hamda bu sohada
qabul qilingan boshqa me'yoriy-huquqiy hujjatlarda ko'zda tutilgan vazifalarnr.
amalga oshirishga ushbu tadqiqoti ishi muayyan darajadaxizmat qiladi.

Tadqiqotning respublika fan va texnologiyalar rivojlanishining ustuvor
yo'nalishlariga mosligi. Mazkur tadqiqot Respublika fan va texnologiyalarr
rivojlanishining IV. <Axborotlashtirish va axborot-kommunikatsiya texnologiya-
larini rivoj lantiri s h> us tuvo r yo' nalishlari do iras ida b aj ar ilgan.

Muammoning o'rganilganlik darajasia. Mashinali o'qitish va statistikaning
muhim jihati bo'lgan belgilarni tanlash kattaroq to'plamdan eng informatsion
xususiyatlarni (yoki o'zgaruvchilarni) aniqlashni o'z ichiga oladi. Nominal
ma'lumotlar uchun korrelyatsiya yoki chiziqli assotsiatsiyalarga asoslangan
an'anaviy xususiyatlarni tanlash usullari bevosita qo'llanilmaydi. Buning o'rniga,
kategorik ma'lumotlarga mos keladigan usullarga tayanish kerakligi kabi
masalalarni hal qilishda bir qator taniqli xorijiy olimlar katta hissa qo'shganlar,
jnmladan M.A.Ayz erman, V.V.Aleksandrov, M. B.Aydarxanov, E.M. Braverman,
V.N.Vapnik, V.I.Vasilev, M.S.Vatanabe, A.L.Gorelik, R.Gonsales, R.Duda,
P.M.Chegolin, Yu.I.Juravlev, N.G.Zagoruyko, A.G.Ivaxnenko G.S.Lbov,
V. D.Mazurov, L. A. Rastrigin, M. I. Shlezinger va bosh qalar.

Nominal ma'lumotlar fazosida belgilarni tanlash uchun algoritm va dasturiy
yechimlarni ishlab chiqish amaliy masalalarni hal qilishda O'zbekistonning taniqli
olimlari tadqiqotlar olib borgan. Bulardan: M.M.Kamilov, Sh.X.Fazilov,
R.H.Hamdamov, A.X.Nishanov, N.S.Mamatov, M.X.Xudoyberdiev,
B.B.Akbaraliyev, S.Radjabov va boshqalarni qo'shish mumkin. Shuningdek,
axborot tizimlarini boshqarish va ma'lumotlarga intellektual ishlov berish
masalalari bo'yicha M.M.Musaev, X.N.Zaynidinov, U.R.Xamdamov va boshqalar,
korporativ axborot tizimlaida intellektual tahlillash usullari asosida ma'lumotlarga
ishlov berish, bilimlar bazasini shakllantirish masalalari bo'yicha T.F.Bekmuratov,
M.A.Raxmatullaev, A.X.Nishanov, B.B.Mo'minov, O.J.Bobomurodov,
N.O.Raximov va boshqalar tadqiqot ishlarini olib borishgan.

a Dissertatsiya mavzusi bo'yicha ilmiy tadqiqotlar sharhi https://www.researchgate.net,
https://www.nxp.com, http://www.machinelearning.ru, http://wwrv.bmstu.ru, https://www.msu.ru,
https://habr.com va boshqa manbalar asssida shakllantirilgan.
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Shu bilan birga, nominal ma'lumotlar fazosida belgilarni tanlash mashinali
o'qitish modellarining samaradorligi va ishonchliligini oshirish borasidagi
tadqiqotlar, to' g'ri usul va vositalarni tushunish va qo'llash orqali aniq bashorat
qiladigan mustahkam modellarga asoslangan axborot tizimlarini ishlab chiqish
mas alalari yetarli dar aj ada o' rganilm agan.

Dissertatsiya tadqiqotining dissertatsiya bajarilgan oliy ta'lim
muassasasi ilmiy-tadqiqot ishlari bilan bog'liqligi. Dissertatsiya tadqiqoti
Muxammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalari
universitetining ilmiy-tadqiqot ishlari rejasining NsIL-392103072 <Chorvachilik
komplekslarini elektron boshqarishning mobil ilovasini yaratisb> (2022-2023)
mavzularida gi ilmiy tadqiqot loyihalari doirasida baj arilgan.

Tadqiqotning maqsadi Nominal ma'lumotlar fazosida ortiqcha yoki
ahamiyasiz belgllarni tashlab yuborish orqali ma'lumotlarni yanada ixchamlash-
tirish, eng ylqori ma'lumot beruvchi belgilarni ajratib olish evazrga qaror qabul
qilishga ko'maklashish va tasniflash samaradorligini oshirish algoritmlari va
axborot tizimini ishlab chiqishdan iborat.

T a dqiqotning v azifalariz
ma'lumotlarni samarali va aniq ifodasini ta'minlash uchun nominal

ma'lumotlar to'plamidagi har bir belgining muhimligini aniqlash mezonlari,
tasniflash algoritmlari va dasturiy ta'minotlarini tahlil qilish;

belgilarni axborot o'lchamini aniqlashning matematik ta'minoti va belgilar
muhimligini baholash algoritmini ishlab chiqish va taklif etilgan matematik
ta'minot asosida informativ belgilar majmuasini samarali tanlash imkonini
beradigan algoritm, dasturiy modullar ketma-ketligini ishlab chiqish;

nominal ma'lumotlar fazosida informativ belgilarni tanlash, qaror qabul
qilishga ko'maklashish va tasniflash samaradorligini oshirish algoritmlarini ishlab
chiqish;

tashxislash axborot tizimining interfeysini loyihalash va funktsional
elementlarni dasturlash bosqichlari funktsionaltuzilmasini ishlab chiqish.

Tadqiqotning obyekti sifatida nominal ma'lumotlar fazosi tadqiqi,
informativ belgilarni tanlash mezonlari va algoritmlari, qaror qabul qilishga
ko'maklashuvchi axborot trzimi va tasniflashga asoslangan yondashuvlar olingan.

Tadqiqotning predmeti nominal ma'lumotlar fazosida informativ belgilar
majmuasini tanlash uchun ma'lumotlarni tahlil qilish usul va algoritmlari,
shuningdek, ushbu usullar va algoritmlarga asoslangan diagnostika axborot
tizimrdan iborat.

Tadqiqotning usullari. Tadqiqot jarayonida ma'lumotlarning intellektual
tahlili, timsollarni aniqlash nazaiyasi, algoritmlash va modellashtirish, obyektga
yo'naltirilgan dasturlashtirish, axborot jarayonlarini tavsiflash va jarayonlar
modellarini qurish, axborot tizimi va ma'lumotlar bazasini loyihalash usullaridan
foydalanilgan.

T a dqiq otning ilmiy yan gili gi quyidagil ar dan iborat :

axborot jarayonlari va axborot resurslarini tavsiflash, baholash, ma'lumotlarni
samarali va aniq ifodasini ta'minlashga asoslangan nominal ma'lumotlar



to'plamidagi har bir belgining muhimligini aniqlash mezoni, tasniflash algoritmi
va dasturiy modullari ishlab chiqilgan;

belgilarning axborot o'lchamini aniqlash jarayonlari hamda belgilar
muhimligini baholash algoritmiga asoslangan jarayonlar va tizimni axborot bilan
ta'minlashning kontseptual modeli ishlab chiqilgan;

nominal ma'lumotlar fazosida axborot resurslarini tavsiflash, baholash hamda
informativ belgilar majmuasini samarali tanlash va sinflashtirish algoritmlari
asosida axborot Iizimi va uning jarayonlarining tashkiliy tuzilmasi ishlab chiqilgan;

obyektlar aro o'xshashliklarni aniqlash masalasining UML ketma-ketlik
diagrammalari asos ida nominal ma' lumotlar fazosida informativ belgilarni tanlash,
qaror qabul qilishga ko'maklashish va tasniflash samaradorligini oshirish algoritmi
ishlab chiqilgan.

Ta dqi qotning amaliy natij alari quyida gilardan ib orat :

ma'lumotlarni samarali va aniq ifodasini ta'minlash uchun nominal
ma'lumotlar to'plamidagi har bir belgining muhimligini aniqlash mezon1
tasniflash algoritmi va dasturiy moduli ishlab chiqilgan;

nominal ma'lumotlar fazosini shakllantirishda matn, simvol va rasmlar orqali
ifodalangan obyektlarning belgilarini tartiblangan nominal ma'lumotlar
ko'rinishiga o'tkazish jadvali ishlab chiqildi va ushbu jadvalda belgilarning qabul
qilishi mnmkin bo'lgan qiymatlar sohasi aniqlangan;

nominal ma'lumotlar fazosini shakllantirishda ma'lumotlar to'plamidagi har
bir belgining muhimligiga ko'ra obyektlarning belgilarini tartiblangan nominal
ma'lumotlar ko'rinishiga o'tkazish jadvali va uni tizimga kiritish interfeysi ishlab
chiqilgan.

Tadqiqot natijalarining ishonchliligi. Nominal belgilar fazosini tadqiq etish
natijasida taklif etilgan belgilarni baholash mezonlari, informativ belgilar
majmuasini tanlash usul va algoritmlari, diagnostik axborot tizimlarini qurish
kontsepsiyalariga amal qilinganligi, shuningdek nazariy va amaliy tadqiqotlardan
olingan natijalarning o'zaro mos kelishi bilan izohlanadi.

Tadqiqot natijalarining ilmiy va amaliy ahamiyati.
Tadqiqot natijalarining ilmiy ahamiyati taklif etilgan modellar, algoritmlar,

tashxislash axborot tizimlari uchun jarayonlar va tizimni axborot bilan ta'minlash-
ning kontseptual modeli, axborotlarga ishlov berishning funktsional tuzilmasi,
informativ belgilar rnajmuasini samarali tanlash imkonini beradigan axborot trzimr
va uning jarayonlarining tashkiliy tuzilmasi axborot tizimlarning rivojiga qo'shgan
hissasi bilan izohlanadi.

Tadqiqot natijalarning amaliy ahamiyati axborot resurslarini tavsiflash,
baholash, informativ belgilarni tanlash va sinflashtirish algoritmi asosida yaratilgan
tashxis lash axborot tizimining ishlab chiqilganligi bilan izohlanadt.

Tadqiqot natijalarining joriy qilinishi. Nominal ma'lumotlar fazosida
informativ belgilar majmuasini tanlash algoritmi va tashxislash axborot tizrmtnr
yaratish bo'yicha olingan ilmiy natijalar asosida:

axborot jarayonlari va axborot resurslarini tavsiflash, baholash, informativ
belgilarni tanlash va sinflashtirish algoritmi asosida yaratilgan tashxislash axborot
tizimini Qoraqalpog'iston Respublikasi Shumanay tumani tibbiyot birlashmasida
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joriy etilgan (Qoraqalpog'iston Respublikasi Sog'liqni saqlash vazirligining 2023
yil 1 3 -dek abrdagi 01 -04 I 1 | 57 2-sonli ma' lumotnomasi). Tadqiqotlar natij as i vaqtni
23o/oga qisqartirish orqali ish samaradorligini 22o/oga oshirishga imkon bergan;

timsollarni tanib olish uchun nominal ma'lumotlar fazosi shakllantirilgan.
Mazkur baza yordamida axborot jarayonlari va axborot resurslarini tavsiflash,
baholash informativ belgilarni tanlash, sinflashtirish va guruhlashtirish algoritmi
asosida yaratllgan tashxislash axborot tizimini Qoraqalpog'iston Respublikasi
Taxiatosh tumani tibbiyot birlashmasida joriy etilgan (Qoraqalpog'iston
Respublikasi Sog'liqni saqlash vazirligining 2023 yil 13-dekabrdagi 0l-04111572-
sonli ma'lumotnomasi). Har bir simptom ma'lumotlani ajratib berish yordamida
vaqtni l9Yoga qisqartirish orqali ish samaradorligini 20Yo ga oshirish imkoniyati
yaratildi;

nominal ma'lumotlar fazosida axborot resurslarini tavsiflash, baholash hamda
inforr4ativ belgilarni tanlash va sinflashtirish algoritmi asosida yaratilgan axborot
tizimini Qoraqalpog'iston Respublikasi Qo'ng'irot tumani tibbiyot birlashmasida
joriy etilgan (Qoraqalpog'iston Respublikasi Sog'liqni saqlash vazirligining 2023
yil 13-dekabrdagi 0l-04111572-sonli ma'lumotnomasi). Natija vaqtni l9%ga
qisqartirish orqali ish samaradorligini l8%o ga oshirish imkonini bergan.

Tadqiqot natijalarining aprobatsiyasi. Dissertatsiyaning asosiy nazany
hamda amaliy natijalari 3 ta xalqaro va 2 ta respublika ilmiy-texnik hamda ilmiy-
amaliy anjumanl arida muhokama qi lingan.

Tadqiqot natijalarining e'lon qilinganligi. Tadqiqot mavzusi bo'yicha
asosiy natijalar 20 ta ilmiy ishlarda e'lon qilingan bo'lib, ulardan 9 ta O'zbekiston
Respublikasi Oliy attestatsiya komissiyasining doktorlik dissertatsiyalarining
asosiy ilmiy natijalarini chop etish tavsiya etilgan ilmiy nashrlarda, jumladan 5 tasi
respnblika va 4 tasi xorijiy jurnallarda, shu bilan birga 1 tasi boshqa xorijiy
jurnallarda nashr qilingan hamda 5 ta EHM uchun yaratllgan dasturiy
mahsulotlarni qayd qilish guvohnomalari O'zbekiston Respublikasi Adliya
v azirligt huzurida gi inte llektual mulk Agentli gidan o lingan.

Dissertatsiyaning tuzilishi va hajmi. Dissertatsiya kirish, to'rt bob, xulosa,
foydalanilgan adabiyotlar ro'yxati va ilovalardan iborat. Dissertatsiyaning hajmi
109 betni tashkil etadi.

DIS SERTATSIYANING AS OSIY MAZMUNI
Kirish qismida dissertatsiya mavzusining dolzarbligi va zanxiyatr

asoslangan, tadqiqotning O'zbekiston Respublikasi fan va texnologiyalar
taraqqiyotining ustuvor yo'nalishlaiga mosligi ko'rsatilgan, tadqiqotning maqsad
va vazifalari belgilab olingan hamda tadqiqot obyekti va predmeti aniqlangan,
olingan natijalarning ishonchliligi asoslab berilgan, ularning nazariy va amaliy
ahamiyati, tadqiqot natijalarini amalda joriy qilish holati, nashr etilgan ishlar va
dissertatsiya tuzilishi bo'yicha ma' lumotlar keltirilgan.

Dissertatsiyaning <Timsollarni tanib olishda nominal belgilar fazosini
shakllantirish va tashxislash axborot tizimlarb deb nomlangan birinchi bobida
nominal ma'lumotlar fazosida asosiy atamalar, mezonlar, aytrm amallar va
algoritmlar, obyektlarning nominal belgilar bo'yicha shakllanishi ya ularning



timsolarni tanib olishdagi ahamiyati inson bilishi va muloqotida markaziy o'rini
tahlil qilingan. Shuningdek, tashxislash axborot tizimi uchun nominal belgilar
fazosida timsollarni tanib olish mezonlari, yaqinlik funktsiyasi, aniqroq qilib

inobatga olgan holda har tomonlama mukammal ifodalanishi bayon qilingan.
Tibbiyotda tashxislash va sun'iy intellekt axborot trzimlari tahlili bo'limida,
bugungi kunda sohada qo'llanilayotgan axborot tizimlarining aharnyati tahtil
qilinib, bemorlarni ro'5xatga olish axborot tizimining funksional bloklari
shakllantirilgan va kelgusida olingan natijalarni muhokamasi uchun asosiy ta'riflar
va yordamchi tasdiqlar keltirilgan.

Obyektlarning nominal belgilar yordamida shakllanishi va timsollarni tanib
olishdagi ahamiyati, ulanri belgilar orqali ifodalash va fushunish uchun mavhum
elementlar (so'zlar yoki piktogrammalardan) qanday foydalanish zanrligi bilan
bog'liq bo'lgan tushunchadir. Obyektlarning nominal belgilar bo'yicha
shakllanishi, belgilarni til va muloqotda qo'llaniladigan so'zlar, raqamlar,
piktogramrnalar yoki boshqa belgilar bilan ifodalanishi tushuniladi. Nominal
belgilardan foydalanganda, haqiqiy dunyodagi obyektlarga teglar yoki nomlar
tayinlanadi.

Obyektlarning nominal belgilar bo'yicha shakllanishi va ularning timsolarni
tanib olishdagi ahamiyatiga oid manbalarda keltirilgan yondoshuvlar, usullar va
algoritmlar ma'hmotlanxi intelleknral tahlil qilish bilan bog'liq ilmiy yondoshuvlar
intellektual tahlil ilmining asosiy bo'g'ini bo'lib xizmat qiladi. Bu belgilar baga
atrofimizdagi dunyoni tasvirlash va tushunish imkonini beradi, tildan foydalanish,
xotira va muammolami hal qilishni osonlashtiradi.

Nominal ma'lumotlar uchun asosiy operatsiya tenglik sanaladi. Ikkita obyekt
(ma'lumotlar nuqtalari) bir xil toifa yoki yorliqga tegishli ekanligini tekshirish
mumkin. Misol uchun, ikkita element bir xil rangga egami (masalan, qizil va ko'k)
yoki bir xil turdagi (masalan, olma va apelsin) ni solishtirish mumkin. Nominal
ma'lumotlar, shuningdek, kategorik ma'lumotlar sifatida ham tanilgan, turli
guruhlar yoki sinflarni ifodalovchi toifalar yoki teglardan iborat. Nominal
ma'lumotlar uchun asosiy operatsiya tenglik bo'lib, bu ikfti toifa yoki teg bir xil
yoki yo'qligini taqqoslashni anglatadi (la-rasm). Shuningdek, nominal
ma'lumotland tahlil qilish ko'pincha har bir toifa yoki yorliqning chastotasini
hisoblashni o'z ichiga oladi va u bir nechta bosqichlarni o'z ichiga oladi (lb-rasm)

la-ragm. Nominal ma'lumotlar
tengligini tekrhirish algo ritmi
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lb-rasn. Nominal belgilar fazosidagi chastotalatmi
aniqlash algoritmi



Nominal belgilar fazosi bilan ishlashdagiyana bir muhim algoritm Xi-kvadrat
testi bo'lib, odatda ikkita toifali o'zgaruvchilar o'rtasida muhim bog'liqlik
mavjudligini aniqlash uchun ishlatiladi. Ko'pincha toifalarning kuzatilgan chastota
taqsimoti ikki o'zgaruvchining mustaqil ekanligi taxmini ostida kutilgan
taqsimotdan farq qiladirni yoki yo'qligmi baholash uchun ishlatiladi. Nominal
belgilar fazosida Xi-kvadrat testini o'tkazish algoritmini bir necha bosqichlarga
bo'lish mumkin (2-rasm).
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2a-rasm. Nominal belgilar fazosida Xi- 2b-rasm. chi2_contingency funktsiyasi
kvadrat testi algoritmi umumiy algoritmi

Bugr:ngi kunda sog'liqni saqlashni raqarnlashtirish va sun'iy intellekt
texnologiyalarini joriy qilish tibbiy xizmat sifatini tubdan takomillashtirish va
yaxshilash uchun ulkan salohiyatga e5a bo'lgan asosiy sohalardan biri sanaladi.
So'nggi yillarda bn raqamli texnologiyalanring jadal rivojlanishi va sun'iy
intellsktdan sog'liqni saqlashning diagnostika va davolashdan tortib shifoxona
boshqaruvi va sog'liqni saqlash tizirnlarigacha bo'lgan turli sohalarida qo'llanilishi
sohasida ko'plagan tadqiqotlar olib borilayotganiga guvoh bo' lyapmiz.

Sog'liqni saqlashni raqamlashtirishning asosiy jihatlaridan biri bu elekcron
tibbiy yozuvlar, ya'ni bemorlanri ro';xatga olish axborot tizimini loyihalashtirish
va ishlab chiqish bilan bog'liq. Ular shifokorlar va sog'liqni saqlash xodimlariga
bemor ma'lumotlarini samarali saqlash va almashish imkenini beradi, bu esa

aniqroq tashxis va davolanishga olib keladi. Elektron tibbiy yozuvlar, shuningdek,
dorilarni qabul qilish vaqtlarini eslatish va uchrashuvlarni rejalashtirish kabi
muaJryan j arayonlarni ham atomatlashtirishga imkon beradi.

Tadqiqotlar shuni ko'rsatadiki, raqamlashtirish va sun'iy intellekt
texnologiya-laridan foydalanish sog'liqni saqlash sohasida inqilob qilmoqda.
Ushbu texnolo-giyalar sog'liqni saqlashni yaxshilash, uni yanada samarali va qulay
qitish uchun yangi imkonryatlar ochadi.

Sog'liqni saqlashda raqamlashtirish va sun'iy intellektning joriy qilinistri -
ma'lumotlarni qayta ishlash samaradorligining ortishiga sabab bo'lib, katta
hajmdagi ma'lumotlarni shifokorlarga qaraganda tezroq va aniqroq tahlil qilishga
yo'l ochib beradi, bu esa kasalliklarni erta aniqlash va tashxislash uchun juda
muhim faktorlardan sanaladi.
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Tibbiyot axborot tizimlari bir nechta funktsional bloklar, bir nechta modul-
lardan iborat bo'lib, tizim arxitekturasini qwishda, kengaytirilishi va takomillash-
tirib borilishi mumkin bo'ladi va har bir funktsional blok belgilangan firnktsional
vazifalarni aniqlashtirib olish uchun xizmat qiladi.

Axborot tizimining funlrtsional vazifalaridan kelib chiqib, tizimning jarayon
modeli quyidagicha j arayonlar ketma ketligidan iborat bo' ladi :
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3a-rasm. Sog'liqni saqlash tizimida bemorlarni ro'yxatga olish jarayon

belgilash qism jarayoni modeli
Bemorlarni ro'yxatga olish jarayoni uchun jarayon modellarini yaratish bir

qator elementlar va belgilarni o'z ichiga oladi, ularning har biri jarayonning turli
qismlmini ifodalash uchun turli maqsadlarga ega.

Ushbu elementlardan foydalanib, dastlabki ro'yxatdan o'tish, uni tasdiqlash,
qabulga yozilish kabi jarayonining barcha bosqichlarini vizual tarzda aks ettiruvchi
jarayon modeliga ega bo'lish mumkin.

Dissertatsiyaning <<l{ominal ma'lumoflar fazosida informativ belgilar

belgilar majrmrasini tanlashdagi asosiy tushunchalar va ta'riflar bayon qilingan.
Bundan tashqari nominal ma'lumotli timsollanri tanib olishda informativ belgilarni
tanlashning tartiblashga asoslangan algoritmi tadqiq qilingan. Shuningdek,
nominal ma'lumotlar fazosida informativ belgilarni tanlashning sinflar aro
obyektlarning o'xshashlik darajalarini inobatga olgan holda tanlash algoritmi
ishlab chiqilgan.

Ma'lumot beruvchi belgilar to'plamini tanlash turli sohalarda, jumladan
ma'lurnotlarni taqdim etish, kodlash va alohada muhim ahamiyatga ega. Ma'lumot
beruvchi belgilar to'plami ishlatilgan belgilar yoki belgilarning ma'noni samarali
yetkazishini va ma'lum bir maqsadga muvofiqligini ta'minlaydi. Nominal
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ma'lumotlar fazosidada informativ belgilar majmuasini tanlash ma'lumotlarni
tahlil qilish va ma'lumotlarni qidirishning muhim jihati hisoblanadi, ayniqsa
kategorik yoki sifatli ma'lumotlar bilan ishlashda. Shu nuqtai nazardan, belgilar
to'plami nominal ma'lumotlar fazosidagi turli toifalar yoki qiymatlarni ifodalovchi
belgilar yoki belgilar majmuasiga ishora qiladi.

Nominal ma'lumotlar - bu obyektlar yoki kuzatishlar o'ziga xos tartib yoki
reytingga ega bo'lmagan alohida toifalarga yoki sinflarga bo'lingan kategorik
ma'lumotlarning bir turi. Misollar ranglar, hayvonlar turlari yoki mahsulot turlarini
o'z ichrga oladi.

Nominal ma'lumotlar toifalari bir-biridan farq qiladigan va tabiry tartib yoki
reytingga ega bo'lmagan kategorik ma'lumotlar turidir. Nominal ma'lumotlar
fazosida ma'lumot beruvchi belgilar to'plamini tanlayot ganda, toifalarni belgilar,
belgilar yoki kodlar bilan mazmunli va ishlash oson bo'lgan tarzda ifodalashga
intilinadi.

Misol uchun, hayvonlarni turli toifalarga ajratishni o'z rchiga olgan loyiha
ustida ishlayotgandek tasawur qilinadigan bo'linsa, hayvonlar turlarini ifodalovchi
quyidagi nominal ma'lumotlar mavjud: Sutemizuvchilar; Qushlar; Sudralib
yuruvchilar; Amfib iy alar ; B alic1.

Ushbu hayvonlar toifalari uchun ma'lumot ben-rvchi belgilar to'plamini
tanlash uchun har bir toifani ifodalashda bitta yoki bir nechta harfli kodlardan
foydalanishga qaror qilinsa, u holda quyidagiga ega bo'lish mumkin:
Sutemizuvchilar: "S"i Qushlar: "Q"; Sudralib yuruvchilar: "SYu"; Amfibiyalar
: "A"i Baliq: "B".

Belgilar majmuasi nominal ma'lumotlar maydonidagi turli toifalarni
ifodalovchi belgilar, belgilar yoki kodlar to'plamidir. Ushbu belgilar toifalarni
kodlash uchun ishlatiladi, shuning uchun ularni kompyuter tizimlarida saqlash,
qayla ishlash va tahlil qilish mumkin.

Belgilarni o'ziga xos tartibsiz ifodalovchi nominal ma'lumotlar kesimida
ma'lumot beruvchi belgilar to'plamini tanlash ma'lumotlarning ravshanligi va
ma' nosini oshirishi mumkin.

Faraz qilaylik, nominal belgilar fazosida obyektlar quyidagi ko'rinishda
ifodalangdyr xp\txp2t...,xpmp e Xp,p =fr bo'lsin. Bu erda xpi - p - sinfning

I -chi obyekti deb o'qiladi. Demak, N -o'lchovli nominal belgilar fazosida

xpt = (xli, xf,t,...*[t),t -@; N -o'lchovli nominal belgili obyekt qaralgan

va bu erda har bir belgi xli, xf,i,...*It matnli ifodalangan. Xuddi shuningdek, Xp,

p = t,r sinflarni bildirib, u ffip tz xpt,...,xp*p obyektlardan tastrkil topgan va

Xp,p : L,r ni nominal fazoda o'quv tanlanma deyiladi. Umumiy o'quv
tanlanmaning ko'rinishi quyidagcha bo'lib X = Uf,=1Xr, uning obyektlari soni
M : Zf,-mp ga teng.

Dissertatsiya ishida obyektlar orasidagi yaqinlik funl<tsiyasi
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ifodaga asosan xpi, vektorining xrn vektoriga nisbatan baholash mezoni yoki
xpi, vektorining xpq vektori tomonidan baholanish qiymati quyidagi skalyar
ko'paytma asosida hisoblanadi:

(ppi(xpt,xro), 1) : plt(*ri,*eq)17 + pii(*ot,*or)7' + "' + p[t(*rt,*rr)7*
I(7,xpt,Xr) - funktsionalni, 7 vektor komponentalari kesimida, xrr obyektini X,
sinf obyektlari tomonidan baholash mezoni deb tushuniladi va

I(t,xrt,xr) : #lfoo,(*or,*on), t) ,t + q,
,rlp - 7-

formula orqali hisoblanadi.
Hal qiluvchi qoida. Farcz qilaylik, w:(wt,w',...,**) yangi noma'lum

nazorat obyekti berilgan bo'lsin. Keltirilgan mazkur noma'lum nazorat obyektini
beilgan Xo, p : t,r sinflardan qaysi biriga ko'proq o'xshashligini quyidagi

formulani hisoblash natij asida aniqlanadi

r*(*,xr) : >?-XI=, pi (w,xnt)
formula asosida hisoblanadi. Agar

l*(*,Xr), t-(*,Xn),p # q =fr;p + q.

tengsizlik bajarilsa, u holda w:(wL,w',...,**) obyekt Xp sinfga mansublik

darajasi yuqoriligini, ya'ni X, sinf obyektlariga o'xshashligini bildiradi.
Dissertatsiyaning uchinchi <<Nominal ma'lumotlar fazosida informativ

belgilarni tanlash axborot tizimini loyihalash> bobida nominal ma'lumotlar
fazosida informativ belgilarni tanlash axborot tizimini loyihalash masalasi, ya'nr,
axborot tizimini yaratish bosqichlari, informativ belgilar majmuasini samarali
tanlash jarayonlari tashkiliy tuzilmasini loyihalash, axborot tizimining
munosabatlar tuzilmasi, jarayonlar va tizimni axborot bilan ta'minlashning
kontseptual modelini qurish, axborot tizimining funktsional tuzilmasi va
arxitekturasini qurish tadqiq qilingan.

Axborot tizimini (AT) yaratish bosqichi O'z DSt 1986:2018t gu ko'ra ushbu
jarayon vaqt bo'yicha tartibga keltirilgan, o'zaro bog'langan, bajarilishi berilgan
talablarga muvofiq bo'lgan ATni yaratish uchun zarrr vayetarli bo'lgan ishlarning
bosqichlari va etaplariga birlashtirilgan majmuani o'z ichiga oladi. Ishlab
chiqilagan tashxislash axborot tizimini yaratish bir biri bilan bog'liq bo'lgan bir
ne chta b o s qichla r da amalga o shirilgan (4-rasm).

Bu axborot tizimini ishlab chiqish bosqichlarining umumiy ketma-ketligidir,
lekin muayyan bosqichlar va ularning tafsilotlari ishlab chiqish metodologiyasi va
loyiha talablariga qarab farq qilishi mumkinligi asoslandi. Axborot tizimini qurish
muvaffaqiyatli yakunlanishini ta'minlash uchun tizimni ishlab chiqishda strukturali
va tizimli yondashuvga rrcya qilish muhimligi belgilab olindi. Dissertatsiya ishida
oxirgi yillarda axborot texnologiyalari sohasidagi yutuqlar va internetning ladal
rivojlanishi axborot tizimi foydalanuvchisi hisoblash muhitini sezilarli darajada

t O't DSt 1986:2018. Axborot texnologiyasi. Axborot tizimlari. Yaratish bosqichlari ll O'zbekiston
Respublikasining davlat standarti. O'zbekiston standartlashtirish, metrologiya va sertifikatlashtirish agentligi
(<O'zstandart> agentligi) ning 2018 yil 8 iyundagi l\! 05-963-sou qarori bilan tasdiqlangan va amalga kiritilgan.
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o'zgartirganligi, almiqsa, foydalanuvchi interfeysini WEB-brauzer stilida
Ioyihalash, hisoblash muhitining asosiy tarkibiy qismini tashkil etuvchi WEB-
muhitda ishlashini ta'minlash samarali ekanligi bayon qilingan.

4-rasm. Tashxislash axborot tizimini yaratishning foydalanish holatlari UML
diagrammasi

Axborot tuzilishi - bu a'zaro ta'sir qiluvchi va birgalikda axborotni
qayta ishlastU saqlastr, uzatish va rmdan foydalanish uchun fimktsional tizirnni
tashkil etuvchi komponentlar va elementlardan tashkil topadi. Axborot tizimi
tuzilishining ta*ibi uning maqsadlari, ko'lami, texnologik darajasi va
foydalanuvchi talablariga qarab fr.q qilishi mumkin. Dissertatsiya ishi doirasida
yaratifuan axborot trzkrn tuzilishini tashkil etadigan kornponentalar ushbu
yondoshuvlardan kelib chiqib belgilab olingan.

Ushbu apparat ta'minot dasturiy ta'minot, ma'lumotlar bazalan, tarmoqlar,
foydalanuvchilar, jarayonlar va protseduralar, interfeyslar, himoya va xavfsizlik,
huiiattrar va foydalanuvchi qo'llanmalari, ishlash monitoringi va boshqaruvi
kornponentalaming o'zaro ta'siri vao'zarobog'liqligi axborottizimining ishlashini
6'minlaydi va belgilangan maqsad va talablar doirasida ma'lumotlami qayta

hrzilishining asosiy tarkibiy qismlari bo'lib, axborot tiiimining vazifalari
kengayishiga, maqsadi va funktsionalligiga qarab qo'shimcha komponentlar va
elemeutlarni o'z ichiga olishi mumkin.

<<l.Iominal ma'lumotlar fazosida informativ belgilar majnnrasini tanlash>>

axborot tizimining tasttkilly tuzilmasini loyihalashning asosiy elementlari sifatida
tizim xizrnatlarini boshqarishning axborot, texnologiyalar, tuzihnalar va
jaraycnlarga yo'naltirilgan "Axborot tizimini boshqarish", "Ishlab chiqish",
"Axborat tizimi foydalanuvchilari", "Boshqaruv vn xavfsizlik",
"Foydalianuvchilar", "Integratsiya va yangilash" kabi elementlad asosiy faktorlar
sifrtida olingan. Ushbu elementlardan kelib chiqib, <Nominal a'lumotlar
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fazosida informativ belgilar majmuasini tanlash> tashxislash axborot
tashkiliy tuzilmasi loyihalashtirilgan.

TM
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$rasm. Axborot tizimining tashkiliy tuzilmasi

Bu erda <<Kiritish interfeysb tizim foydalanuvchilari ma'lumotlarni kiritishi
va dastlabki to'plamlarni shakllantirish interfeysi sanaladi. Olib borilgan
tadqiqotlarga ko'ra, ushbu interfes WEB oynalar ko'rinishida shakllantirilishi
(ishlab chiqilishi) belgilab olingan. <<Ma'lumoflarni tayyorlasb modulb>
ma'lumotlarni yig'ish, qayta ishlash va tahlil qilish uchun tayyorlashga
yo'naltirilgan. <<Tashxislash modulil> informativ belgilar to'plamini tanlash
vazifasini bajaradi. <<Natijalar interfeysi> - foydalanuvchilar tahlil natijalarini
olishlari mumkin bo'lgan interfeys bo'lfu, tizim tashxis ma'lumotlari va
axborotlerini foydalanuvchilarga yoki boshqa tizimlarga taqdim etadigan rnodul
si fatida ishlab chiqilgan.

Axborot tizimiga talablar uchta bosqichda amalga oshirilgan - biznes taLablar,
foydalianuvchi talablari va funktsional talablar.

Dissertatsiya ishida "Axborot fizimini ishlab thiqish bosqichlari"
munmabatlar tuzilmasidan kelib chiqib jarayonlar va ma'lumotlarni tahlil qilish
zartrafr paydo bo'ladi. Bunda, tizimda qaysi jarayonlar va ma'lumotlar
ishlatilishini, ular qanday a'zaru bog'liqligini va rivojlanish jarayonida ularga
qanday talablarni hisobga olish kerakligini aniqlashtirib olish zanr. Ma'lumki,
nominal ma'lumotlar - raqamli, tartibsiz alohida toifalar yoki belgilarga ega
bo'lgan o'zgaruvchilarni ifodalaydi. Shulardan kelib chiqib, tizim interfeysida
ifodalash uchun nominal belgilarning tizimga kiritilishi, uning asosida tartiblangan
sonli belgilarga o'tkazish va shular asosida tizimni axborot bilan ta'minlash
kontseptual modeli qwilgan :
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Grasm. Axborot tizimini axborot bilan ta'minlashning ish jarayoni kontseptual modeli

Axbtrot tizimi arxitektwasini ishlab chiqishda uch bosqichli ar:ritektura,
mikroservis arxitekturasi'yoki SOA (xizmatga yo'naltirilgan ilovalar arxitekturasi)
kabi turli metodologiya va freymworklardan foydalanilgan. Axborot tizimining
server qismi uchun mos dasturlash interfeysini tanlash ishlab chiqishning muhim
bosqichi bo'lib, tizim talablari, loyiha maqsadlari va ishlab chiquvchilarning
vakolatlari hisobga olingan.

MVC konseptsiyasiga tayangan holda axborot tlzinr kengaytirilgan
arxitekfurasini qurish va kodni o'qishdagi muraH<ablikini osonlashtirish hamda uni
takomiila$htirib borishni yengillashtirishga erishiladi. Ushbu konseptsiyaga ko'ra
tadqiqot rraqsadi bo'lgan nominal ma'lumotlar fazosida informativ belgilar
maj muasini tanlash axborot tizimi kengaytirilgan arxitekturasi shakllantirilgan.
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Dissertatsiya ishining <<Tashxislash axborot tizimi ish jarayonini
Ioyihalash va amaHyotga tadbiqil deb nomlangan to'rtinchi bobida tashxislash
axborot tizimi sinflar diagrammasini loyihalashtirish, axborot tizimi xavfsizligini
ta'minlash jarayonlarini tashkiliy qo'llab-quwatlash, axborot t'ulimi interfeysini
loyihatash va ishlab chiqish hamda tizimning tadbiqi qarab chiqilgan.

Nominal ma'lurnotlar fazosida informativ belgiiar majmuasini tanlash
tashxistash axborot tizimi kasalliklarni tashxislash sohasida qaror qabul qilishni
qo'Ilab guwatlashga yo'naltirilgan. U nominal ma'lumotlar fazosida informativ
belgihmi tasniflash yoki bir biridan farqlashni ta'minlaydigan infonnativ belgilar
to'plamini avtomatik shakllantirish va tanlash imkonini beradi. Sinflar
diagrammasida har bir modul uchun loyihalashtirilishi zarut bo'lgan sinflar,
mrmosabatlar, ahibutlar va metodlar ishlab chiqilgan- Bu tizimning tuzilishini va
uning munosabatlarini tasawur qilish imkonini beradi va bu o'z o'rnida tizimni
tushunish va uning rivoj lanishini soddalashtiradi.

Shuningdek" axborot xavfsizligi hodisasidagi obyektlarning o'zaro
bog'lanishi axborot tizimining turli elementlari yoki komponentlari hodisa yoki
xavfsizlik buzilishi sharoitida bir-biri bilan bog'liq bo'lishi qarab chiqilib, ushbu
obyektlar texnik yoki texnik bo'lmagan va ularning o'zaro ta'siri hodisaning
sababi yoki natijasi bo'lishi mumkinligi qarab o'tilgan. Tadqiqotlar shuni
ko'rasatdiki, har qanday axborot tizimlarining potentsial afzalliklaiga qaramasdan,
ulani joriy qilishda o'zigaxos murakkabliklar kelib chiqadi. Shularni hisobga olib,
axbsrot tizimiga xujum qilinishi ehtimolligi P(4) - P(V) * P{E) " P(M)
formulasi orqali baholanib, hujum ehtimolligi tizimdagi zaiflik ehtirnollilig,ga
(P(P)), axborot tizimidagi marjud zaiflikdan muvaffaqiyatli foydalanilish
ehtimolligi (P(E)) va g'araz niyatli shaxsni axborot t:u,imiga hujum uyushtirishga
wrdalishi ehtimolliklaiga (P{M)) bog'liq deb olingan.

Tashxislash axborot tizimining iuterfeysini loyihalash, funldsional
ele-mentlami dasturlash va ishlab chiqish qulay, funktsional va samarali bo'lishi
ta'rninlash bir qator bosqichlar qarab chiqilgan.

8-rasm. Tashxislash axborot tizimining intetfeysini loyihalash va funktsional elementlarmi
dasfurlash bosqichlari ftrnktsional fuzihmari
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Ilt*iy tadqiqot doirasida erishilgan natijalarga ko'ra ishlab chiqilgan
tavsiflash, baholash, ma'lumotlarni samarali va aniq ifodasini ta'minlash uchun
nominal ma'lumotlar to'plamidagi har bir belgining muhimligui aniqlash mezoni,
tasniflash algoritmi, jarayonlar va tizimni axborot bilan ta'minlashning kontsepfual
modeli hmda qaror qabul qilishga ko'maklashish va tasniflash samaradurligrni
oshirish algoritmiga asoslangan axborot trzifir amaliyotga joriy natijasida
shakllantirilgan ma'lumotlar asosida tajribalar o'tkazish imkoniyati paydo bo'ldi
(9-rasm).

arE tK|lH.
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9-rasm. Axborot tizimi bemorlar ma'lumotlarini ko'rish interfeysi

Jumladan dissertatsiya ishi doirasida olib borilgan ilmiy tadqiqotlar natijalari
sog'liqni saqlash amaliyotiga ilm-fanning ijobiy natijalarini joriy etish maqsadida
kasallftlarga informativ belgilari asosida tashxis qo'yish uchun ishlab chiqilgan
axborot tizimi Qoraqalpog'iston Respublikasi Shumanay, Qo'ng'irot, Taxiatosh
tumanlmi h-bbiyot birlashmalarida j oriy qilingan.

XULOSA
<Nominal ma'lumotlar fazosida informativ betgilar majmuasini tanlash

algorifmi va tashxislash axborot tizimil> mavzruidagi dissertatsrya bo'yicha olib
borilgan tadqiqotlar natijasida quyidagi xulosalar taqdim etildi:

1. Bemorlarni ro'yxatga olish jarayoni uchun jarayon modellarini yaratish bir
qator elementlar va belgilarni o'z ichiga olishi, ulanring har biri jarayonning turli
qismlarini ifadalash uchun turli maqsadlarga ega ekanligi asoslandi. Natijada,
nominal malumotlar fazosida inforrnativ belgilar majmuasini tanlash algoritmi va
tashxislash axborot tizimini qurishda muhim bo'lgan jihatlar aniqlab olindi.

2. Informativ belgilarni tanlash, tashxislash obyektlarini sinflashtirish va
ularni baholashning dasturiy moduli ishlab chiqildi, Ishlab chiqilgan dasturiy
modul yordamida ekspepimental tajribalarni o'tkazish bosqichlari aniqlandi,
klassik model masalalar yechildi va taklif etilgan algopitmlar solishtirildi, natijada
taklif etilgan ushbu algoritrnlar axborot tizimidan amalda foydalanish samadorlikni
oshirishga xi zmat qildi.
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3. Bemorning shaxsiy ma'lumotlari konfidentsialligi va ma'lumotlarini
himoya qilish bilan bog'liq ekanligi aniqlanib, tibbiy ma'lumotlar maxfiy saqlash
va ruxsatsiz kirish va noto'g'ri foydalanishdan himoyalash masalasining muhimligi
va axborot tizimini ehtimoliy hujumlardan himoyalash masalasini qarab chiqish
zarurati aniqlandi.

4. Nominal ma'lumotlar uchun informativ belgilar majmuasini tanlashda
noyob belgilarni tanlash, ortiqchalikni kamaytirish, noaniqlikni kamaytirish va
axborot mazmunini maksimal darajada oshirish asoslandi. Belgilar to'plamining
samaradorligi ma'lumotlarnt mazmunli tahlil qilish va talqin qilishda yordam
berishini ta'minlash uchun ma'lumot olish va entropiya kabi tushunchalar
yordamida baholandi.

5. Belgilarni axborot o'lchamini aniqlashning matematik ta'minoti va belgilar
muhimligini baholash algoritmiga asoslangan jarayonlar va tizimni axborot bilan
ta'minlashning kontseptual modeli ishlab chiqildi.

6. Tibbiy tashxislashda qaror qabul qilishga ko'maklashuvchi axborot tizimt,
uning arxitekturasi, tizim va hisoblash vositalarining funktsionaltuziLmalari hamda
Informativ belgilar majmuasini tanlash axborot tizimi kengaytirilgan arxitekturasi
ishlab chiqildi. Ishlab chiqilgan axborot tizimi ma'lumotLarga dastlabki ishlov
berish, baholash, sinfleishtirish masalalarini echishda tizim modullari va hisoblash
vo s italarining birgalikda mukammal ishlashlariga imkon berdi.
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Bo sce\a Mupe KoHrle[rlr4x nrr6opa cI{MBoJIoB .aBJlaerct

SyH4anaenranrHofi B o6racrz MarrrrrHHoro o6yreHux u
l4ccneAoBa.relrvr u [paKTrrKrr r]o BceMy Mlrpy npoBoAf,T HayqHble

BBEAEHIIE (anuorarluq Arrcceprarlrr{ AoKropa (PhD) QunocoQuu)

Arcrya;rrHocrb r{ Bocrpe6onanHocrb reMbr Ar.rcceprarlrru. Bo eceNa Mrrpe,

B ycnoBzax pacryrrlero o6reua un$opuaquu, oruocauqefrc-t K o6taqu
MeArrrlt4Hbr, oco6oe 3HarreHue [pr,rAaercr BorrpocaM pIX aHaIrlr3a, BbIAeneHI{.a

nuQopnrarr{BHbrx [prr3HaKon, pazpa6orKr.r uutfoprr,ralllaoHHblx c?IcreM, no6panurux
n ce6q MoAerrr4 :aayKu o AaHHbrx Lr MarulrHHoro o6y.reHrax. B nacro-{ulee BpeM{
oxl4AaeTc-s, tITo ToJIbKo B 2024 roAY o6reu pbIHKa MeALIIII4HCKI4X

zuQoprrraquoHr{brx cr4creM cocraBlrr 57,47 unpA AonnapoB CIIIA, a x 2029 roAy
era qztppa Aocrr4rHer 80,43 rr,rnpA.AonnapoB CIUA co cpeAHLrM roAoBbrM pocroM
6,95Yo B TeqeHr4e sTOrO UepZO4a',. B srOfi CBfl3Vr OCO6Oe BHr.rMaHr4e yAen.rrerct

coBeprrreHcTBoBaHr4ro anfopr{TMoB r.r3BreqeHr4r znoopvraTr4BHblx crrMBoJIoB vrg

HoMr4HaJrbHbrx AaHHbrx, Bbr.rrBJreHr4ro B3ar.rMoAeitcrsufi. B npocrpaHcrBe
HOMTTHaJIbHbIX CI{MBOJIOB, AI{afHOCTI4Ke B MeAI4III{He v paspa6orre

yHr4Bepcarurofi z
cTarvcrvrKvl, 14

I4CCneAOBaHr4f rIO

nn$ opuarlrdoHHbrx cr4creM rrcKyccrBeHHoro TIHTeJIJIeKTa.

paapa6orKe HoBbrx anropr4TMoB, rrHcrpyMeHroB z znQopvraqlroHHbrx czcreM Ant
Aocrr4xeHnfl. orkrx qenefi. B srolt HanpaBrIeHvIvI, B ToM ql4cre c )rqeroM pocra
cJroxrHocru u o6rel,ra ranQopMarluu, [pr{opr{TerHbrMr4 rBJrrrorc-fl urccJreAoBaHnfl.

rpoqeccoB onpeAeJreHu-[ ranQopuarlr4oHHoro pa3Mepa znQopuaqLIoHHbIX
rrpv3HaKoB B HoMrrHaJrbHoM untfopvrarluoHHoM npocrpaHcrBe, a raKxe npoqeccoB
HA OCHOBe aIITOpLITMa OIIeHKLI 3HaqUMOCTt4

KoHrlerrryanrnofi MoAenr4 unQopvraquroHHoro
Asarorrz.rurrna o6pa3oM, c pocroM cJrox{Hocrr4 u o6reua AaHHbrx, aKTyanbHofi Ha

ceroAH-f,ruuufi Aenr trBJr.rrercr ga4arra [oBbrrueHur stf tperruBHocrrr .{varHocrzrlrtur B

oonacTl4 MeAr4rIHHbr c rroMorrlbro aBToMarI{3aIILtr4 vr orITI4MI43aIIrrH npoqeccoB
or6opa [prr3HaKoB rrporpaMMHrrMn cpeAcrBaMr4, anfopr4TMoB v
vrrQopvrarlr{oHHbrx cprcreM, rro3BoJrrroulux B KoporKr4e cpoKt4 o6pa6arunarr
6omuree KoluqecrBo .4aHHbrx.

llpz MOAepHLr3Ar\Vrr\ npoqeccoB IIII/tpOKO|O 14CnOlrb30BAIIr4g.

unSopuaquoHHbrx cprcreM B MeAr{quHe B naruefi pecuy6nuKe ocyrrlecrBJr-flrorc.f,
[rrrpoKoMacrrrraoHbre Mepbr no [poBeAeHr{ro r4ccJreAoBaHuu B HanpaBneHvr4
rrpoeKTr'rpoBa}Iufl, IrHTefpr{poBaHHbrx MeAUIII{HcKr4x cr{cTeM c r4cnonb3oBaHr,reM

nn$oprr,rarlrroHHo-KoMMyHurKarlr4oHHbrx rexHoJrorufr 14 BHeApeHrrro I4x B npaKTltKy.
B rrocraHoBJreHrarr flpesz4eHra Pecuy6rumz Ys6exzcran (O crparerrrr4

pa3Brrrvfl, HoBoro Ys6erczcraHa Ha 2022-2026 roAbr)), o6osHaqeHa sa4ava,
<<Peanzsaqrzr crparernz Ha 2022-2026 roAbr rroBbrrrreHr4r KarrecrBa oKa3aHr4.rr

MeAr4rlkrHcKrrx ycJryr HaceJreHr,rro, rleHTpanr43alJxv MeAkrrlr4HcKkrx ycnyf,
qrzsponus a\uv csepsr 3ApaBooxp ut"r 

^rr', 
u B Crpareruu rrHHoBarluoHHoro

' https://www.mordorintelligence.com/industry-reports/hospital-information-system-market
' Yxag llpesz.qeura Pecny6nzxr.r Yg6erucrau }l!yll-40 "O crparerzv pa3BlaTvl- Hoeoro Ys6exzcraHa sa 2022 -
2026 rou,r" or 28 rHuapr 2022 rota

3HaKOB VI nOCTpOeHI4t

o6ecne.IeHul.f, crlcreMbr.
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pa3Bvrrtrfl. Pecuy6nraxz Vs6ervrcrar rrocraBJrena sa4aua <Bne4penr4e rexHonorufr
r,rcKyc crBeHHoro urHTeJrJreKTa, r4HTepHera n eu1efi u qraQponzs aquu>>' .

Hacronqee ALrcceprarluoHHoe uccneAoBaHne B olpeAenenHofi crefleHlz
cJryxr4T peanvsa\vv 3aAaq, yKa3aHHbrx B Yr<ase flpesz4eHra Pecuy6nzr<z
Ys6er<ucrau NsYII-6097 <06 yrnepx(AeHr{u KoHrleflrlrrtr pa3Bvrlrfl. laayrtu rc 2030
roAa)) or 29 or<rr6pr 2020 roAa, flocranoureHr4rx llpesu,4enra Pecny6nrar<z

Vs6erzcrau NfItI-415 (O AorronHrzTeJrbHbrx Mepax [o ycKopeHrrro
qra$p onu 3ar\r4vr cr4creMbr 3ApaBooxpaHeHr4.r{ r4 BHeAp eH}lrc repeAoBbrx quQp o nux
rexnonorrafi>> or 28 4exa6p-a 2023 4er<a6px, IlelIII-357 <<O Mepax rlo rroAH;lrr{ro
na noerrfi )4)oBeHb cQeprr zntpopruarlrzroHHo-KoMMyHrlKarlrroHHblx TexHoJlorulr e

2022-2023 roAax>> or 22 aBrycra 202 rota NsI[-4996 (O Mepax ro co3.4aHl4to

ycronzfi An.rr ycKopeHHoro BHeApeHr4r rexHoJrornfi ucKyccrBeHHoro I{HTeJIJIoKTa))

or 17 $enpanx 2021 roAa, flocraHosreH
Ys6eKzcraH Ng237 (O BHeceHr{r4 rr3M

r4vr Ka6znera MzHracrpor Pecny6tut<u

rrocraHoBJreHr{r npaBr.rrenbcrBa Pecny6rzrcz Yg6erzcran B

enenvfi kr .[ouonnenvn B HeKOTOpbre

CBfl3LI C

psAoM Be.qyrqzx ) reHbIX Yg6erracraHa, K qucrry Koropblx
M.M.Kaur{JroBa, III.X.OasbrJroBa, P.X.XanraaMoBa,

VCTAHOBJIEHI4 EM npr4opr{TeToB BbIBO.IIA ctfepu nnQopuarlr4oHHo-
KoMMyHr4KarIr4oHHbr rexHorroruit ua nonufi 3Tarr)) or 10 LrroH.rI 2023 roAa, vr B

3Vxas lfpen4enra Pecny6rluxu Yg6exlrcran lSyII-165 "o6 paepxgeHr4r.r crparerr4lt rrHHoBaur4oHHoro pa3Brlrr4q
Pecny6rnxu Y:6erucraH laa2022-2026 ro4u" or 6utotu. 2022rota
' O6sop HayrHbIX uccneAoBaHl4fi uo reMe rwccepraqlail cQopvyrupoeaHrr Ha ocHoBe

https://www.researchgate.net, www.elsevier.com, https://www.nxp.com, http://uvw.machinelearning.ru,
http://www.bmstu.ru, https://www.msu.r-u, https://www.bsuir.by, https://habr.com, n Apyrux r4croqHr.rKoB.
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Apyrr{x HopMaruBHo-npaBoBbrx aKTax, cB{3aHHbIx c Aasnofi c$epofi.
C o orn ercrBr{e uOcn eg on Lulafl, rrp u op rrrerrrbrM H arrp aBJr eHrrfl M p a3BLITLIfl

HayKrr v rexuonourft pec[y6Jrr.rKrr. Hacro.arqar HafrHo-r4ccJreAoBareJrbcKa.rr
pa6ora BbrrroJrHeHo B coorBercrBprv c npr4opr4TerHbrM HarrpaBJreHZeM pa3BrTkrfl
HayKr4 Lr rexHonorzfr B pecly6nr,rKe IV. <I4nrfopnrarkrcarJufl. u pa3BrTvre

nuS oprraarlrroHHo-KoMMyHr4KarIr4 oHHbrx rexHoJroruft ).
Crenenr r{3yrreHHocrl{ upo6neurr4. Mauunnoe o6yrenue v rrr6op

rIpI{3HaKOB, KOTOpbre rBrrrroT0fl BaX{H6rM aCrreKTOM QTATUCTVIKT4, BKlrorrarcT
orrpeAeneuue sau6oJree znrlopnaarrdBHbrx xapaKTepzcrl4K (unu [epeMeHHsIx) tzs

6oree KpynHoro na6opa. Mero4rr or6opa rpaAr4rlvoHHbrx ceoftcre, ocHoBaHHbIe

rra KoppeJr-[qrroHHbrx uilvr rrr4Her4Hbrx accoqilaqr4rx Anf, HOMI4HaJIbHbIX AaHHbIX,
Halp.f,Myro He zcrronrcyrorc.a. Bruecro groro HylKHo [orararbc.fl Ha MeroAbI,
cooTBeTcrByroque r(aTelopr4aJrbHbIM AaHHbrM, nocB,ruleHbr MHororrncJleHHbIe

r4ccJreAoBa:rrus. ps4a u3BecrHbrx sapy6exnrrx ) reHbrx, TaKr4x KaK: Afisepuan
M.A., AnercaH4poe M.8., Bpanepvran 3.M., BanHur B.VI., Bacznree M.C.,
fopenur P.f., Ayaa P.M., tleronun IO.I4. Xlpauen, H.f. 3aropyfiro, A.f.
LleaxueHKo, f.C. JI6on, B.[. Ma3ypoB, JI.A. Pacrpr4rr,rH, M.VI. Tllle3aspep 14

ApyfI4e.
Zccne4onaHufl. HaA rrpprKJraAHbrMr{ sa4a-tav.r pa3pa6orKr4 aJrroplrrMoB vr

rrporpaMMHbrx peureuvfi Inr nu6opa 3HaKoB B HoMr,rHanbHoM npocrpaHcrBe

AaHHbrx rrpoBoAr{nucb
MOXTHO OTHeCTU



1svtvt [poBeAeHbr r{ccJreAoBaHus. rro BorrpocaM yrrpaBJreHrr{ ranQopnraqproHHbrMt4

cucreMaMu 14 vnTerrneKTyiurbuofi o6pa6orrn zn$opnrarrvrvr, a Borrpocrl o6pa6orr<z
uuQopua\vu Ha ocHoBe MeroAoB r{HTeJrJreKTyanbHoro anururga B KopnoparI,IBHbIX

KangIOIO CLIMBOJIa

npofpaMMHofo
B HOMI4HAJIbHOM

A.X.HnuaHoBa, H.C.MauaroBa,
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A rar<xe M.M.MycaeBbrM, X.H.3afisLtAr,rHoBbrM, Y.P.Xanr4aMoBbrM u Ap.

uuQopnaarlr4 oHHbrx cr4creMax, $oprvrupoBaHrrfl 6agrr slaatruir orpaxeHbl n pa6o:rax
T.O.BercuyparoBa, M.A.PaxMaryJrJraeBa, A.X.HranaHoBa, E.B.MyraraHoBa,

O.X.Bo6oMypoAoBa, H.O.PaxLrMoBa u Ap.
B ro xre BpeMr HeAocraroqHo u3yqeHbr lrccneAoBalavrfl. rlo troBblrrreHl4ro

e$t[ercrurHocrr4 14 pe3ynbrarr4BHocrr{ MoAenefi uaurznHoro o6yuenux 4n.t nrt6opa
rrpr{3HaKoB B HoMr4HaJrbHoM rrpocrpaHcrBe AaHHbrx, a raKxe Bonpocbr paspa6orru
nnSopvrarlrroHHblx cr4creM, ocHoBaHHbrx Ha HaAexHbrx MoAeJI.[x, Koropble Aenaror
TolrHbre npofHo3br rryreM rroHlrMaHvfl, Lr IIpLrMeHeHr",.fl, TIpaBVJIbHbIX MeToAoB 14

LTHCTpWeHTOB.

Cnqsr uccJreAoBaHrrq c HayrrHo-r{ccJreAoBareJrbcKrrMlr rrJraHaMrr Hayquo-
r{ccJreAoBareJrbcKoro yqpert,4elo.trfls B KoropoM 6rrna BbIrIoJIHeHa

Ar{cceprarluq. lrzccepraquoHHoe r{ccJreAoBaHue Bbr[oJrHeHo B paMKax \rana
HayrrHo-uccJleAoBarerrbcKrrx paOor TarureurcKoro yHr4Bepcr4TeTa

un$opir,rarlr4oHHbrx rexHoJroruit utv'e:r^u My<avrlraAa Aru-Xope3MV rro npoeKry J\lb

VIJI-392103072 <CosAaHrae uo6unrnoro rpunolKeHr4r Anfl 3neKTpoHHoro
yrrp aBn eHu-r xrrB orH o B oAqe cKr{Mkr KoMrrrre Kc aMV )) (2022 -2023) .

Ilensro uccJreAoBanl';rfl -rrBJrrrerc-fi paspa6orr<a anropr,rrMoB u
nuQopnaaqrroHHbrx cr4creM AJrr Aamnefiurero y[norHeHr4.rr AaHHbIx 3a cqer
oTopacbrBaHus. HeHyxHbIX vtJi.vt He3Harrr4Mbrx [pr43HaKoB B HoMkIHaJrbHoM

rrpocrpaHcrBe AaHHbrx, oKa3aHr{.n noMorqu B rrpurl^flTvrv peureuzfr 3a cuer
BbrAeJreHr4rr sau6onee raHQoprr,raruBHbrx [prr3HaKoB, a raKx{e rIoBbIIrIeHI4t

e Q Q errrznHocrr4 r<naccuQuKaquu.
3 aAaqu uccJregoB anrlrri
aHarfir3 Kpr4TeprreB, aJrropr4TMoB

o6ecne.reHnfl p.nfl orrpeAeneHr,r.f, BaxHocrr{
rnaccr,rQuKarlrln lr

na6ope AaHHbrx Anf, o6ecue.reHu.f, s$SercrunHoro v roqHoro ilpeAcraB rrelavrfl

AaHHbrx;
paspa6orra MATEMATLIqECKOIO oOecneqeHut orrpeAerreHr4t

nu$opualll4oHHoro pa3Mepa 3HaKoB r4 aJrropurMa orleHKra 3HaqrrMocrI4 3HaKoB, a

TaKxe paspa6orKa rrocJreAoBareJrbHocrkr anropr4TMa ra nporpaMMHbrx uo4ynefi,
ro3Bonrrcqux eS$eKTr{BHo nrr6uparr na6op uu$oprvrarr4BHbrx npr.r3HaKoB Ha

o cHoBe np eAJrox(eHHoro MareMarr4qecKoro o 6ecne.renux ;

paapa6orra alropr4TMoB eu6opa un$opuarr.rBHbrx
HOMTTHaJTbHOM rrpocTpaHcTBe AaHHbrx, rroAAep)KKn npvrHflTnfl
rro Bbrru eHnx e S S errz BH o crr4 rn ac craQ z Kar\uv.

llpoexrupoBaHlre uurep$efica Ar4arHocrr4rrecKofi uHtfopvraqzonnofi crcreMbr
Lr paspa6orra Qylrxqraonamnofi c yKrypbr sranoB rrporpaMMkrpoBanvrfl

CI4MBOJIOB B

peruenzfi vr

{tynrqraonaJrbHbrx 3JreMeHToB.
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O6rercroM LrccJreAoBaurrfl.f,Br.f,erc-f, u3ytreHure HoMHHaJrbHoro lpocrpaHcrBa
AaHHsIX, KpIlTepr{eB u arrropLrrMoB mr6opa un$opvrarr4BHbrx ua6opon [pr,r3HaKoB,
zu$opvraqrzonnofi cucreMbr, croco6crnyrorqefi npurH.rrrr4ro peneuzfi Lt rroAXoAoB,

ocHoBaHHbIX Ha rnaccraQuKarlr4Lt.
flpegrvrerou rlccJreAoBnnrrfl rBJrrrorcf, MeroAbr aHaJru3a AaHHbrx u

anropl4TMbl nrr6opa uH$opuarr{BHbrx na6opon [prl3HaKoB B HoMLrHaJrbHoM

IrpocrpaHcrBe AaHHbrx, a raKx(e AurarHocrrrqecKa.fi zn$opvrarluoHHa.fi cvrcrewa,
ocHoBaHHafl. Ha 3TI4X MeTOAaX 14 arrfopr4TMax.

MeroArr rrccJreAoBaHrrfl.. B rrpoqecce uccneAoBaHvrfl. zc[oJrb3oBarrvrcb
Mero.4br r{HTeJrJreKTyaJrbHofo aHarrr43a AaHHbrx, TeopLtr4 onpeAeneHufl, cuMBoJroB,

anf opr{TMu3arJ}'II1r v MoAeJrr4poBaHvrfl., o 0b eKTHo - op 14 eHTr4 p oB aHH of o
[polpaMMr{poBaHr.Ur, ofrvrca]F.vrfl. unsopiuaquoHHbrx [poqeccoB v nocTpoeHr4t
MOAenerr upoqeccoB, rrpoeKTLrpoBaHlr.rr

.IIAHHbIX.

rrpocTpaHcTBe
xnaccuQr,rKarlr4r4

sQQerrranHoro o16opa v
rrpr{3HaKoB paspa6oraHa

r,trSoprr,raqzounofi cr4creMbr Lr 6asbr

Hayvuan HoBrr3Ha rrccJr eAoB anvrfl, 3aKlrcq aercq B cJr eAyroqeM :

paspa6oran rpzrepzfi olpeAeJreH[.fl 3Harrr4Mocrrr Ka)KAoro npr43HaKa B

HoMIrHaJIbnou na6ope AaHHbrx, aJrropvrM ero rnaccz$uKarlLrr4 r4 nporpaMMHbre
MoAynu, ocHoBaHHbre Ha xapaKTepvrcrvrKe, orIeHKe ranQopvrarlr4oHHbrx npoqeccoB
14 uHQoplaarlrroHHbrx' pecypcoB, o6ecue.reHr,ru :tfSerrznHoro \t roqHoro
rrp eAcTaB rrelJufl. A aHHbrx;

paspa6orana KoHIIelryaJrbHas. MoAeJrb nntfoprvraqlroHHoro o6ecne.reHr4-s

cLIcreMbI Ha ocHoBe rrpoqeccoB orrpeAeneHr4.n zn$opuaqrroHHoro pa3Mepa

rIpI{3HaKOB Lr npOqeCCOB, OCHOBaHHbIX Ha aJrroprrTMe OrIeHKr4 3HaqrrMOCTr4

rrpr43HaKoB;

FIa ocHoBe orrl4caHrlt I4 olleHrra znQopMarluoHHbrx pecypcoB B HoMrrHaJrbHoM

AaHHbIX, A TaKXe aJI|OpI4TMOB

na6opa zHQopuarzBHbrx
opraHrr3alllroHHa.rl crpyKTypa uHQoprvraqzoHnofi clrcreMbr r4 ee lpoqeccoB;

Ha ocHoBe AValpaMM UML nocJreAoBarenrHocrefi 3a4arrv BbrsBJreHr4.rr

cxoAcrBa N{exrAy o6rextavru paspaioraH arrroprrrM AJr.fl err6opa znQopvrau4BHbrx
rIprI3HaKoB B HoMLrHzLlbHoM flpocrpaHcrBe AaH]rbrx, o6ner.reuu-tr rrptrnflTvrfl.
p eur euufi u rroBbrrrr eHtrfl. s Q S ercrz eH o crrr rn a c crz dr z lriar\prv;

flp arcruu ecKr.re p e3yJr brarbr rrccJr eAoB aHu.s c ocro.trT B cneAyrcrrleM :

paspa6oranrt Kprrrepr4r4 orrpeAeJreHnr 3HaqvMocrr{ KarKAofo 3HaKa B

HoMLIHiuIbHoM na6ope AaHHbrx, aJrropr{TM ruaccu$uKarlrrr4 14 uporpauuurrfi
MoAynb, o6ecle.ruBaroulr{e eSQercrranHoe r{ ToqHoe npeAcraBJreHrre AaHHbrx;

npld Sopur,rpoBaHuLr npocrpaHcrBa HoMLrHaJrbHbrx AaHHbrx 6:';rta
paspa6oralrrara6nuqa upeo6pa3oBaHrr.rr 3HaKoB o6rerros, Koropbre npeAcraBrreHbr
TeKcroM, cI{MBorIaMrl Lr zso6paxeHvIflMkr, B yloptAorreHHoe [peAcraBneHr{e
HoMIrHanbHbIX AaHHbIx, u B srofi ra6nzqe olpeAeneHa o6lacrr, auaveuzfi,
KOTOpbre MOryT rrpr4HrrMaTb ctrMBoJrbr;

[ocronepHocrb pe3yJrbrarots r.rccJreAoBaHrrfl rrolTBepxAaercrr reM, rrro B

pe3yJlbrare rIccJIeAoBaHI4.t [pocrpaHcrBa r{MeHHbrx 3HaKoB o6r.scHeHbr Kpr4Teprrr4

OIIeHKII IIpeAnO)I(eHHLIX [pIl3HaKoB, MeTOArI vI iuIIopI4TMbI err6Opa na6opa
zn$opvrarl4BHblx 3HaKoB, KoHrlelqur4 nocrpoeHr4r ArrarHocrrzrrecKrrx
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r4HsopMarllroHHbrx cLIcTeM, a Tapr{e BgauM.Jciafl. coBMecTr4MocTb pe3yrrbTaToB,

IIOJIInIeHHbIX B pe3ynbTaTe TeOpeTuqeCKLIX 14 IIpaKTLIqeCKI4X I4CCneAoBaH]rlir.

H ayun an u rrp aKTr{rr ecKafl 3rr aqrrM ocrb p esyJr braroB rrccJr eA oB anarrfl .

HayuHyro 3HaqlrMocrb pe3yJrbraroB lrccJreAoBanvrfl. cocraBn.flIor
[peAnoxeHHrre MoAeJrr4, anropLrrMbr, upoqeccbr Ar4arHocrlrKr{ znQopvraIII4oHHbIX
cucTeM v KoHrIerrTyaJrbHat

SyHnqzouarbnas, crpyKrypa
MoAeJrb o6ecne.reuu.f, crlcreMbl uuQopuaguefi.,

o6pa6orxz ranSopuarJW, opraHr43aIIpIoHHat

crpyKTypa r,rHQopnraqzonHofi crrcreMbr 14 ee lpoqeccoB, rrro no3BoJrrer 3a

eSSexrunrrrrfi uo46op ua6opa zu$oprraarnBHbrx cr,rMBoJroB, 38 paspa6orr<y
znQopruarlrr orlHbrx cLIcreM, IrorcH.rrerct ero BKJraA.

llparru.recrax 3Harrr4Mocrb pe3ynbraroB rrccneAoBanLrfl. o6rxcn.serc-fl
paspa6orxofi Ar4arHocrprrrecKoft unSoprr,raqvonnofi crzcreMbr, co:4auuofi Ha

ocHoBe aJrropr4TMa orwrcarnfl, oueHKr4, rrr6opa zn$opuarl,tBHblx rIpIr3HaKoB t4

rcnaccra$uKarlr4r4 un$oprraarlzor{Hbrx pecypc oB.

Bue4perure pe3yJrbraroB r.rccJreAoBanufi. Ha ocHose nolyqeHHblx Ha) rHbIX
pe3ynbraroB rro co3AaHr4rc anropr{TMa nrr6opa un$opvrarl4BHoro na6opa
[pr43HaKoB B HoMktHuurbHoM upocrpaHcrBe AaHHbrx kr AI4arHocru.Iecrofr
unQ oprvrarlnonn ofi cr4 crer\{br :

anropr{TMa onkraaurr4-fl, orIeHKu rantpoprvrarlr4oHHbrx rrpoqeccoB 14 zHQopuaqzoHHblx
pecypcoB, xnaccur[vKawrvr u nrr6opa unQopir,rarlrBHblx rIpI{3HaKoB BHeApeHa B

MeAr4rIurHcKoM o6reAunenuu IllyrvranaficKoro pafiona
Kapar<anuaKcraH (Cnpanra MznzcrepcrBa 3ApaBooxpanenvrfl,
KapararuaKcraH Ne 0I-04111572 or 13 4ena6pr 2023 ro4a).
I4ccJIeAoBa:nuit no3BoJr,rJrr4 rroBbrcr4Tb npor.r3BoAr4TeJrbHocrb rpyAa Ha

coKparrleHr4-r BpeMeHr4 Ha 23%;

Pecry6nnrz
Pecuv6rumlr

ArrarHocrr{qecKar uutfopuarlrroHHar cI4creMa, co3AaHHat Ha ocHoBe

Pesynrraru
22Yoza c'aer

An-fl paclo3HaBaHrr.rr cr4MBoJron cQopnaupoBaHa HoMr4HrurbHoe [pocrpaHcrBo
AaHHbrx. C rroMorrlbro gror4 oa3br AaHHbrx B MeAr4rIr4HcKoM o6re4uHeHzu
TaxuaraurcKoro pairoua Pecny6ruxu KapaxanuaKcraH

Ar4afHocTr.rqecKar unQopuaquoHHa.rr clrcTeMa, co3AaHHa.rr

eu6opa npI43HaKoB, r<naccuQuKarluu u fpyrrrrrzpoBKlr
nudropvrarlr4oHHbrx rrpoqeccoB 14 unQoprrrarllroHHbrx
MznzcrepcrBa 34paeooxpaHenvrfl, Pecuy6nur<u KaparulrrraKcran Ns 0l-04111572
or 13 4erca6px 2023 ro4a). C rroMorrlbro orAeJreHr4.rr AaHHbrx ro Kax{AoMy

cr.rMnror\fy yAanocb rroBbrcprrb edloer<runHocrb pa6orrr Ha 20Vo, 3a crrer
coKpauleHr{r BpeMeHH Ha I9%;

ZnQopuarlr4oHHar cr4creMa, co3AaHHa.[ Ha ocHoBe anropr{TMa orrr4caHprs. vr

oueHKrr znQopruarlrroHHbrx pecypcoB kr BbrAeJreHr4r, u r<naccu$uKarlr4lr
uH$opuaruBHblx cr.rMBoJroB B r{MeHHoM rrpocrpaHcrBe AaHHbrx, BHeApeHa B

MeArrrIkrHcKoM o6reruneHult KynruparcKoro pafi,oua Pecny6nzru
Kapararuar(craH (Cnpanrca Ns01-04111572 or 13 4erca6px 2023 roAa
Mr.rnucrepcrBa 3ApaBooxpaneHtrfl, Pecuy6nr,mra Kaparanrarcrau). Pesymrar
rIo3BoJrI{Jr rloBblcr{Tb eQrperruBHocrb pa6oru Ha 18% 3a cqer coKparrleHrrt

Ha ocHoBe
onvrcaHutr
pecypcoB

BHeApeHa

anfopurTMa
v orleHKur

(Cupanra

BpeMeHr4 na l9Yo.
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Aupo6aqun pe3yJrbraroB rrccJreAoBaHr.rs. OcnoeHsre reoperl{qecKrre v
[paKTlrqecKue pe3yJrbrarbr AaHHoro uccneAoBaHufl, o6cyx4anzcr Ha 3

MexAyHapoAHbrx u 2 pecuy6ruKaHcKrrx HayqHo-TexHI4qecKI4x 14 Ha) rHo-

lpaKrlrqe cKr4x xon ft epenqurx.
O uy6l ur<oB aHH ocrb p e3yJrbraroB r.rccJr eA oB aHlrq. IIo rerre u Mar epviulaM

Ar4ccepraqran ouy6Jrr4KoBaHo 20 uayurrsrx pa6or, B ToM tILIcne 9 uayrnrrx cratefr,
rr3 Koropbrx 5 ouy6JrlrKoBaHbr n pecny6JrLrKaHcKl4xu 4 e sapy6exHblx xtypHarlax,
peKoMer{AoBaHHbIx Bsrcurefi
Vg6erracrar nnfl. uv6nzrauuz

arrecrarlzonnofi r<onazccuefr Pecny6nur<u

ocHoBHbrx HayrrHbIX pe3yJIbTaToB .4I4CCepTA\krV, a

raK)Ke I - B Apyrkrx sapy6exnrrx xypHanax Kpovre DToro nonyueHbl
5 cezAereJrbcrBa o6 o$zqraanrnofi perurcrparlr4lr KoMnrrorepnofi rporpaMMbl AJII
9BM B Arenrcree r4HTenneKTyanrnofi co6creeHHocrl4 rlpkl MusucrepcrBe
ro crurruLr P e cuv6nuxu Vs 6 erucraH.

Crpyrcrypa u o6r€rvr Arrcceprarlnu. luccepraqvr cocrollr I{3 BBeAeHI4.f,,

qerbrpex uraB, 3aKJrrorreHlrr, clrrcKa I,IcrIoJIb3osaHHofr JlrlTeparypbl
npr4nox{eHzfi . O 6r€M Arrc c ep r arlzra c o craBJr.lt er 1 0 9 [erlarHbrx crp aHI4II.

O CHOBHA.fl IIAC Tb AIIC CEPTAIII,II4

Bo BBeAeHr4rzr o6ocnonana aKTyanbHocrb pa6orrr u nocrpe6oBaHHocrb
npoBeAeHHofo I4ccJreAoBaHvIfi* kt3IrafaeTcfl, cooTBercTBn e zccJIeAoBaEr4fl

lpuopr4TerHbrM HarrpaBneHr4.rrM pa3BrTufl, HayKI{ vr rexnonorrafi Pecuy6nraru
Vs6exHcraH, xapaKTepr43yrorctr rlerrb u 3a4aqr4, onpeAerleuu o6reKr LI npeAMer
trccneAoBaH.I,zs) Ha) rHa.f, HoBrr3Ha r4 npaKTrrqecKrre pe3ynbTaTbl I{ccJIeAoBaHVfl.,

pacKpblBaloTc.fl TeopeTzqecKar n [paKTI{lIecKar 3HaIII{MocTb, a TaKiKe cocTo,IHl4e

BHeApeHr{q B npaKT}rKy lloflyqeHHbrx pe3yJrbTaToB rrccJleAoBaHlJ.fl, [pI,IBeAeHbI

cBeAeHr{r o6 ony6nuKoBaHHbrx pa6orax u crpyKrype Al{cceprar\vu.
B uepnofi rJraBe Auccepra\vpr <I{nQopvtaql{oHHble crlcreMbl

QopuupoBaHrrfl \r Ar{arHocrr.rnr{ [pocrpaHcrBa HoMrIHaJrbHbIx [pLI3HaKoB
IIp u p a cII o3H aB aHr.rrr crrM B oJr oB)) aHaJru3r4pyroTcs B [pocTpaHcTB e HOMI4HaJIbHbIX

AaHrrbrx ocHoBHbre TepMLrHbr, r(prrTepvu, HeKoTopble ofrepa\w u iurropI,ITMbI,

o6pasonanue o6rerros rro HoMI{HzIrrbHbrM rrpI43HaKaM u vrx 3HaqeHI4e B

pacrro3HaBaEvlvr cr{MBoJroB, kIx IIe}ITpuLrrbHoe MecTo B qeJroBeqecKoM no3HaHI4I4 14

o6ureuuu. Tarxe Anfl, ALratHocrr.rqecrofi uHtfopMarlrzoHnofi cucreMbl LI3JIoxeHbI

Kpr4Tepvu pacno3HaBarlr4s. crrMBoJroB B npocTpaHcTBe HOMI4HaJIbHbIX ilpI,I3HaKOB,

Qyurqr,ru 6nusocru, a roqHee, KoMrrrreKcHocrr4 nrr6paHHblx IrpI43HaKoB, .rro6rI

r4ccJreAyeruufi o6rercr 6rrn BcecropoHHe LrAearrbHo rlpeAcraBneH c y{eroM
rrocraBJrennofi qenu. B pas4ene <<AsanHs un$opnrarlr4oHHblx crlcreM ArIarHocrI4KI4
V IICKyCCTBeHHOIO I4HTenneKTa B MeAI4ULIHe)) npOaHaJII43I{pOBaHO 3HaqeHue

uHSoplrarlrloHHbrx cr4creM, racrroJrb3yeMbrx cefoAH.rr n c$epe, c$opnynl4poBaHbl

QynrqzouaJrbHbre 6noru HnQopvraquonnofi cLrcreMbl perllc arJvrv [aIIIaeHToB, a

TaKXe AaHbr ocHoBHbre olpeAeneHLr.rr u BcrroMorareJlbHble yrBepxAeHl{-tr \nfl
o6cyx4euun rro[) {eHHbrx pe3ynbraroB B 6y4yrqevr. Baxnocrr o6pa:onauun
npeAMeToB c rroMorrlbro HoMrrrraJrbHblx npr43HaKoB rr pacno3HaBaHl4-fl cI4MBoJIoB
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cBfl3aHa c Heo6xoll4Mocrbro lrcnoJll3oBaHrrf, a6crpaxrHbrx 3JreMeHToB (cnoe unu
snauxon) Im [peAcraBJreHnr H rroHuMarrr4f, Hx qepes cr{MBoJrbr.

SopuupoB€lur{e flpeAMeroB c rroMorr{Fro noMr{Hir"JIbHErx rrpr{3HaKoB r{ rrx

a6cqmrtrrrhrg 3JreMentlt (cnoBa r4rrfl [r{KTorpaMrrm) Aonxrrrbr HcrloJrb3oBarbcf, Ailfl
ux BErpax(enlrt tr rroHHMaHr{Jr c rroMorqEro ilpr{3HaKoB. Brrpaxenrae o6tema
HO}fi{E€IJIbIIbIMII ITpIBT{aKaMH - 3TO IIOHI4MaeTC' KaK BbrpAxeH}re UpISITaKOB

cJroBIlMr{, mr{bpaMrr, rIHKTorpaMM€lMH Bnn Apyrmrua cr.[MBoJraMH, r{crroJlb3yeMbrMrl
B s3*rxs u obryerrru. np" ucrroJlb3oBaHrrr{ HoMr{rralbrrlrx uprnrraKoB pearrbrrbrM
odtsKTahf rlpr4cBallBarorc{ TerH l,rJrr,r Ha3BaHHfi .

firaeHsrl.f 3BeHoM Hayror lrrrreJrrreKTJiarlbnoro aHalfirga cJrylrar
rIpeAcTaBJIeHEbIe B r4CTOrfiltrI(.AX IIOAXOAhI, MeTO,qbl H aJIrOpI4TMbI, KaCaIOqHeCjI

ftopmrpc*:Inran o6texros ilo HoMr4HarrEHLrM rrpr.$naxaM r{ r{x 3narreanr B

pacfiosffaBaHElil cIilMBoJIoB, HayrIHLre IIOAXOAbT, CBr3aHFrEre C fiHTeJrJrerffJmJrbHbrM

autulr{3oM AaHrrbD(. Srra Epu3HaKH rro3BoJlxror r{aM orrr{cbrBarb 14 uoHr4Marb
orpSrmatoqr.rfi Mtrp, o6nersaror HcrroJlb3oBaHrle t3brKa, yJrfilnalor rraM.rrrb Lr

rrouor:rxlr peruennrc upo6leivr.

FJts lroMr{rrilJrrr{brx AaHHErx ocnoenofi ouepauraefi flBIrsarcfl, paBcrrcrBo.
Moxno npoBepr{rb, qpr{HaAirex(ar Jrr{ gna o6rerra (rouKn Aarrnlrx) r oAHofi
Kareropur{ r4lrr,[ flpnbrry. HarrpuMep, Moxtno cpaBHHTb ABa npeAMera, uMeror Jrrr

oHH o$ilIarosblfi rFer (ranpuuep, rq)acrrbrfi n cwnafi.) Hrrr4 oIllrtt H Tor )Ice rErr

{uaapuruep, r6noxo u arrenbcxH). HouunilrrbHlre .uaHrrbre, Taxx(e H3Becruhil€ KaK

Kareropffrrr;HBre Eanrrrre, cocrof,T [3 rareropufi HJrrr reroB, Koropbre
[pe,qcraBJutK)T pa3nuqHlle rpyrrrrlr r4JrrE KJraccrr. .{rx HoMHHuLrr6Hbrx AaHHErx
ocRosnofi oueparqaefi flBilflercfl paBeHcTBo, qro osnaqaer cpaBnenne roro,
.nBilsrcrcs JrH ABe KareroprdFr Hrs reru oArrHaKoBBrMlr (pnc. la)" Taxxe, aHarrrl3

rroMr.raatrlrrErx .qarrrrBrx rracro BrJlroqaer B ce6g, pacqsr qacrorEl rax.4ofi
KareroFHvrvrrrr rpnhrKa rr BrJrroqaer s ce6s HecroJrbKo srarroB (puc. 16).

..qt*r irn
rlist iBr;l.rt.i i- ' -r

I
iirh_ f q

tr.q4$3:a1 llel 1

t

3.!'ttE!.f .rffi:

i
,I

t

Frqruox la- Amopn'rrr
slxlB€Irrffi prBeEsTBfl

ttll'IEHaJILHhIX IaHHbtX

Erqe ogurnn BaIKHETM

PncJ'rox 16. Arrrop[Tu orrpeAeleHns rfacror B

npocTlrflHcTBe HoMrrrraJrbHBrx rIpE3HaI{oB

iurropurMou pa6orur c HoMlrHilJrBHbrM rrpocrpansrBoM
npmlsaxos fiBtl.flercfl Tecr Xi-xnagpar, xaropsrfi obsrsxo Hcilorb3yerc.fl p.JrA

orlpeAeJleHr,r{ rraJrr{rrnf, 3Harr}rMor.I cBf3H Me)nAy AByM{ KaTeropfiarrLEbrMrr
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nepeMoHHbIMH- Ero qacro Llcrlonb3yror rlrs. orIeHKr{ Toro, orrrdqacrc.s rvr
nabnrogaeuoe qacroruoe paclpeAeneHr{e xareropr,rfi or pacrrpeAenemvrs.)

oxl{gaeMolo B IIpeAIIonoN(sHr.rH, ETo AB€ [qp€MSHHbre He3aBHCHMbr. AlrOpUrU
qpoaeger{r{fi Tecra Xi-ma-qpar B HoMHHaJTBHoM rrpocrparrcrBe rIprBHaKoB Mox(Ho
pa3A€Jrrrrb rra HecKon;Ko 3Ti[fron (pnc. 2).

I

I

r-

#.il-..*?i

I lbt\-r.a E

.--.,-_*r*_ _,-_--!

i- :;::-' i

.l 
. -:ttr. .

Psc. 2e- Amopnru recra Xi -xnq4par n
npo€TIlaHsTBe EOMtrHaJTLHETX rrptr3HaK(}B

I I

Pnc.26. Obryfr arrropnTu $ymcqux
chi2_contingency

Cero.qns qraf,pona3arln{ 3.qpaBooxpangn}1fl, H BHeApeHHs rexrroJrorufr
IacKyccrBerrnoro HIrreJuIeKTa cqr{Tar)Tcf, oArrrrM kr3 ocHoBnbrx Ha[paBJrenuit,
I4Mercn$rx oqlounrrfi noreHrluarr AJrs KapArrnairbrroro ynyqmeHr4r a rroBbrrileHvs
KaqecrBa MenurlrlHcKrrx ycJryr. B rrocJreAur4e roAhr Mhr na6nroAaeur dypnoe
pa3BHTr{e rylQponnrx texnorrorufi v pocr HccnegoBaHufi rro rrpuMeHeHuro
rlcxyccrBenr{oro HHTcJTJIeKTa B pa3nnqnbD( odracrxx 3ApaBooxpaHenr{r: or
.quarx$ernnlf rr reqenur ,qo ylrpaBner{I{f 6onsnmlauu vr cacrEMaMI4
3

Oglm r,IS ocHoBHErx acnexToB qa$ponrasauuu 3.qpaBooxpaHerrr{r eBf,3alr c
trpoelrrupoBiu{HeM n pa3BI{THeM 3neKTpoHHEIx Me,qHII}IHCKI.rX KapT, TO eCTb

nn$oplrargronlrlrx clrcreM perrrcrpaqrul [arpreHTos. OHu rrosBoJrrror BpaqirM r.{

corpygr{srau 3gpaBoxpal{errrarl :f{erran6o xpaHrr6 ll o$usgr{Bar6c-c AarrHErMLr
naqHeHToB, qro rrprrBoAlrr K 6onee ro.rHofi Ar.rarHocruKe H reqeHnrc.
3rrexrponnrre MeAHTIHHcKT{e 3arrucrr rarx<e rro3BoJr-rrror aBToMarr{3HpoBarb
HeKOTOpbIe ilpOrIeCCEI, TaKHe KaK HarrOMr,{HAIII.{t O rrpHeM€ neKapCTB Lr

rurae4pstanae rroceu1enuft -

Hccrg.roranvrs. rroKa3brBa()T" cro uu$ponu3aur{t *t r4cn9irbitoBaHHe
rexHonorHft HcKyccrBeHrroro HHTeJrneKTa npoH3Bol,rrr peBomoqnro B eQepe
3lpaBooxpaxenrfl. 3na roxnoJrorr{r4 orKpErBaror rroBrre Bo3MoxHocrrr AIrfl
yryrrmeHrrr 3Apanooxpauenufl, ilerrafl. ero 6oree s$SerrraBHBrM u yAofnurrr.

Bxe4penne
3,{paBs0xpaEer{r{H

qa$ponrrawrn rr ITCKVCCTtsCHHOTO EIITEJIJIEIffA

cnocobcreyer rroBbrrueHnro slffiexrusHocrr{ o6pa6orrn
AaHHEDq orrphrBaer rryrb K aHarrrrsy 6onrurnx oGrenaos IaHHbrx brrcrpee Lr

TorIItEe npauefi, flBJrf,ercr oAHHM r43 saxHefrrullx ifaxropoe .qJrr paHHsro
Bln{Bnerflrf, rr Ar{€rruocrrrnr{ sa6onesarrr.rfi .
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MeAur+lrrcKne HnQoprraaryroHHEre clrcreMbr cocrorr r{3 HecxonbKux

SyHxrgroHaJrEHErx 6loxon, HecKoJrBKr{x Mogynefi, roropbre Mor)m pacrurrpflTbcfl }r
ylTytlluaTlcfl qpfl IIoCTpoGHHL[ apxl{T€Iff)ryll CIIIcTeMEI, rrpln.I€M raxgnlfi
$ynroronalrsrufr 6ror cry)KI{T AJrr yro{meEr{n 3alAarrHbD( $ynrrg'ronarrlnlrx
3aEATf.

LIcxoM tr3 tby"^.troHarrlHbD( 3aAarr untfoprraaquonnofi cr4creMbr,
qpogeecgas MoAenb crilcTeMbr cocToHT r{3 cne[lnoqefi ilocJreAoBaTeJf6rroctl
rpoqeccoB:

Pnc.3a. Mo.qeJrb npoqecca perncrpaqilH rraruierrroB B crrcreMe

Puc. 36. Moae.nB npoqecca rracrr HasnalreHnfl BcnoMorareJrbrroro
n€pcolraJra u AouoJrnrrreJrbf, oro MeArrrltrHcKoro Ka6HHera

Coa4anue rrroAenefi rrpoqecca perucrpaqua rrarlueHToB BKJrroqaer B ce6r pr4
gJlemerrroB r{ npr,{3rraKoB, raxgrrfi ns Korophrx r{Meer pul3rroe Ha3Haqen}re tr
rrpeAcT:IBJI{eT pa3Hhle rlacTr{ Irpoqecca.

Llcnolmsyr orr{ 3JreMeHTLr, Moxr{o r{Merb MoAenb rrpoqecca, Koropafl

pcrrr€Epqaf,, rroAlB€px(A€rrue, 3aqucn€Hue Ha npn€u.
Bo nmpofi rJraBe 4zcceprarlru.{ <<AnropnrMbr errbopa na6opon

rur$oplrarxnnrrx nprl3nartoB B EoMrrrraJrbrroM npocrpancrBe rffrnbrx>)
rr3Jro)r(enrr ocrroBHlre rrorurrtrr n orrpeAeneHrrf, Aff arr6opa na6opa
un$opuarrensnc [p]r3HaKoB. Kporue roro, rlccneAoBau affoprdru nu6opa
ran$opuamlrrErx rrprmHaroB rrpn pacrro3HaBarrur{ cHMBoJroB c HoMr.rHaJrErrLrMH

AaHHETME. Tarorce pa:pa6oraH arrropuma sudopa un(fopuaTllrBul;itx ilpl{3rraroB B

HoMatraJrrrrou npocrpaHcrBe .qaHHBrx c )ru€ToM crerreHu cxoAcrBa o6rerroe
Mextry KaaccaMn.
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Brr6op nnlpopvrarvBHoro na6opa curMBoJroB uMeer BaxrHoe 3HarreHr4e Bo

MHorI4x o6nacr.sx, BKJIK)qat [peAcraBJreHue un$opruaqr4Lt, KoAr4poBaHrre 14 cBfl3b.
Irltt@opvrarneHrrfi na6op nplr3HaKoB rapaHTupyer, rrro rrcronb3yeMbre npr43HaKr4

I,IJILI crlMBomr eQQeKTI4BHo [epeAaror cMbIcJr r{ rroAXoAA'r Anfl KoHKperHofr qenra.

Bsr6op zH$oprraarr4BHoro na6opa npr,r3HaKoB B HoMr{HaJrbHoM rrpocrpaHcrBe

AaHHbrx flBrflercfl BaxHbIM acIreKToM aHarrr43a I{ floldcKa AaHHIIX, oco6enuo upu
pa6ore c KareropuaJrbHbrMr4 krrrv KaqecrBeHHbrMpr AaHHbrMLr. C srofi TorrKr4 3peHnfl
HaOOp [pLI3HaKOB OTHOCUITCT K [pI43HaKaM
rrpeAcTaBJrrrorlr4x pa3nr4qHhre KaTeropnu vrLr
rrp ocTp aHcTBe AaHHbrx.

HorruuarbHbre AaHrrbre - 
gro rr4rr KareropkranbHbrx AaHHbrx, B Koropbrx

o6rerru unu ua6llroAeHlu pa3AeneHbr Ha orAerrbHbre Kareloptrvr u.ru KJIaccbI, He

rrMercrque olpeAeneHHoro noprAKa ull.u peircvlala. flpzrr,reprr BKlroqaror rlBera,
Br4Abr )rfl.rBoTHbrx r{Jrr4 B}rAbr rrpoAyKToB.

HouznanbHbre AaHHbre - 
3To rr4rr KareropLraJrbHbrx AaHHErx, B Koropblx

r(areroprrrr pa3[LrqHbr vr He rrMeror ecrecrBeHHoro [op.rrAKa vrrrr4 pefrruura.
Blrr6npar' Ha6op rzu$oprr,rarLrBHbrx npr43HaKoB B HoMrrHaJrbHoM rrpocrpaHcrBe

AaHHbrx, qeloBeK cTpeMr4Tc.[ [peAcTaBr{Tb KaTefoprrz c rroMorrlbro [prr3HaKoB,
cIlMBoJroB r{nr4 KoAoB TaKr.rN{ o6pasovr, qro6rr sro 6rrro ocMbrcJreHHo r{ c KoropbrM
/-
obrJro JIefKo paooTaTb.

Haupuuep, ecru npeAcraBlrrb ce6e pa6ory HaA rrpoeKTor\{, r<oroprrfi
rlpeAnoJraraer KrraccuQzxaqr{ro xr4BorHbrx rro pa3Jrr{qHbrM KareropvflM, y Hero
6ylyr cneAyroqlre HoMr{HuurbHbre AaHHbre, npeAcraBJrrrorque rurrbr x(rrBorHbrx:
MJr eKO rrr4Taroulr4e ; rrTr4rlbr ; p enTvrlftrvr; 3 eMH oB oAHbr e ; prr6u.

Ecuz 4nx o6osHaqeHrr{ rax4ofi Kareropkrrr perueHo rrcrroJrb3oBurb op'ulr^ prrrur

HecKoJrbKo 6yr<neHHbrx KoAoB An.rr nrr6opa Ha6opa unSoprraaruTBHbrx [pur3HaKoB

AJI.TI STLrX KaTeropur"r Xr{BOTHbrX, TO MOXHO UMeTb CJreAyrcrqee: MneronrrTaroqrre
: "M"i llruqu - rrlIrr' Penrunraz: "P"i 3eNanosoAHble : <3>; Prr6rt: <<P>>,

Ha6op nprr3HaKo gro Ha6op [p]r3HaKoB, cr4MBoJroB r{nr4 KoAoB, Koropbre
rlpeAcraBrl.rlror pa3lzrrHble Kareropvz B HoMr4HaJrbHoM rroJre AaHHbrx. 3rz
rIpI{3HaKr,r r4crronb3yro'rcfl, I.ns. KoAr4poBaHr,rr Kareropzfi, .rro6rr vx Mox{Ho 6ruo
xpaHrrrb, o6pa6arrrBarb 14 aHawrgr4poBarb B KoMrrbK)TepHbrx clrcreMax.

Brr6op zn$opvrarr.rBrroro ua6opa [pr.r3HaKoB B HoMzHaJrbrroM cerMeHTe

AaHHbrx, xoroprrfi upeAcraBJr.rrer npr43HaKLr B cnyvafrnovr noprAKe, Mox{er
IIOBbICI{Tb .f,CHOCTb I.I CMbICJI ,IIAHHbIX.

llpe4nonoxr,rM, qro o6reKTaMu B npocrpaHcrBe HoMnHarrbHbrx npr43HaKoB

{BJI.[IOTC-t[ BbIpaxeHHbIe B CJI€AyIOUIOM BLIA9 XpL,XpZ,...,Xpmp e Xp,P : t,T.
3Aecr xpi - qprraercr rar i-fi o6rexr Knacca p. 3uavzr, B npocrpaHcrse i/-
MepHbrx HoMzHarrbnbrx npr{3HaKoB xpi = (rlr, *3r,...*[r),i" -@; N -
nrepnufi paccMarprdBaerc.fi KaK HoMlrnanrnrrfi npr,r3Har( o6rerra, r{ 3Aecb xaxcArrfi

rIpI43HaK BbrpaxeH reKcroM xf,i, x$t,...*[t To.rHo raK)Ke, ecllu Xp, p: !;r
o6osHa.Iaer KJraccbl, To oH cocrot4T vrg o6rerron mp ta xprt...,xp^, vr B

HoMI,IHaJIIHoM rrpocrpaHcrBe Xp,p -- 1,r Ha3brBaerc.[ yre6nunr errSopou.

r4rrLr na6opy
3HAqEHI,I.f, B

fIpI43HaKOB,

HOMI4HAJI6HOM



O6qzfi yre6Hrrft nu6op LrMeer cneAyroquir r;uq X : Uf,=1Xp, u KorrlrlrecrBo ee

o6rexros paBHo M = E[-ffip.

(l)

Ha ocHoBa]F^pru Bbrpax{eHr'rr Kpr.rTepufi oqenKrl BeKTopa xpt oTHocrITeJrbHo

BeKTopa Xpi VnV 3HaqeH[e OqeHKI4 BOKTOpOM Xpq BeKTopa Xpi paccql4TblBaeTcfl. Ha

o cHoB e cJr eAyroq ef o cKuurrpHolo MHox(Lr Te Jr.'I :

Synr<qzot (prt(xri,xeq),1) = plt(*rt,*rn)A' + pit(*oi,*eq)12 + ...+
p[r(*rr,*rr)7* I( ,xpt,Xp) -IroHl4Maerc.fl KaK Kpllrepuir, oIIeHKIa xpi o6ter<ra

o6rerrauu rcnacca Xo B ceqeHukr KoMrroHeHToB BeKTopa l, u sH.rrrcJl.terc.fi ro
cneAyroqefi Sopvryre:

I(l,xri,Xr): mp-1 #Q'

Peuraroulee lpaBrrlo. flpe4rroJro)Kr{M, qro AaH HoBbIfi Hezgsecrnrtfi o6rerr
yrpaBJreHut w:(wL,w2,...,wN). Karofi z3 rrprrBeAeHHbrx KJraccoB Xp, p = I,r
6orsure Bcero loxo)K Ha Aaunufi neugnecrHrtfi o6rerr ynpaBJIeHH.rI,

onp eA en.rr ercr Bbrrrrc JreHr,reM rro cneAyroqe fi Q op vryn e :

(Dyrmqux 6nusocrn MexAy o6rerraur4 B ArrcceprarlzoHHofi pa6ore

r*(*,xo) = >yrXI=, pi (w, xvt)
Ecru BbrrroJrHr4Tb HepaBeHcrBo

l*(*,Xr) > l*(*, Xr),p # q =fr; p + q.

ro, w: (wr ,w2 , . . . ,wN ) o3Harlaer, qro o6texr rrMeer 6onee

ir . ft,ecrv(*tor_*J)=o;
Ppt\xnt,xno ) = j

t0, " 
nporHBHoM cJI) {ae

mp

lrrr,(rri,*eq),1) ,i
q=1

(2)

(3)

BbrcoKyro cTerreHb

rrpr4HaAJrexHocrLr K Knaccy Xp r, rrro oH rroxox{ na o6rercTbr Krracca Xp.

B rperrefi rJraBe

cl4creMbr nrr6opa
Atrccepr a\vu <<ffp oercurp oBaHrIe un r[ op u aqra oHn ofr

unQoprvrarrrBHbrx [prr3HaKoB B HoMrrHaJrbHoM
rrpocTpaHcTBe AaHHbrx)> krccJreAoBaHbr Borrpocbr upoeKTprpoBaHr4.fl

uu$opvraquonuofi clrcreMbr nrr6opa un$opnaarvrBubrx [p[3HaKoB B HoMr4HiurrHoM

rrpocrpaHcrBe AaHHbrx, To ecrb, rrpoeKTr4poBaHue opraHr43aqzouuofi crpyKTypbl
orarroB cos4anntr uu$opvraquonnofi crrcreMbr, npoqeccon eS$erruBHoro nrr6opa
Ha6opa rauSoplraurBHbrx rppr3Har(oB, rrocrpoeHze crpyKTypbr B3ar4Moornorueuufi
nHQopnraquonHofi cr4creMhr, rrpoqeccoB . v KoHrlerrryaruuofi MoAeJrr4

lru$opnrarlproHHoro o6ecueqeHr.r.f, curcreMbr, rrocrpoeHue tfynrqlronarurofi
crpyKryp br u apxvrre Kryp br zn S opna aqz oun o fi crr creMbr

3ran co3AaHr{r un$opvraqzonHofi cucreMbr (VIC) corJracHo

O'zDSt1986:2018t, 3ror rpoqecc yropf,AoqeH rro BpeMeHrr, B3avMocBf,3aH, u
BKJlroqaer B ce6s- 3Tarrbl pa6orrr, Koropbre neo6xo4zrrmr v AocrarotrHbr rnfl
co34aHprfr VIC B coorBercrBnr{ c 3aAaHHbrMr4 rpe6onaHuflMpr. CogAanrze

t O'z DSt 1986:2018. I,InSoprr.raquoHHa{ rexHoJrorr{r. I,InQoprr,raqaoHHrre crrcreMbr. Cra$uu cozrauux, ll
focylapcreeuuufi crart4apr Pecuy6nHrlr Ys6exucran. Yraepxgeuo r.r BBeAeHo n geficrnue perueHrreM Areurcrea
no craHAapru3arJnn, MerpoJrorurr{ u ceprurSnxaquu Pecny6nvrra Ys6eKr.rcran (Arenrcrno <O'zstandarb) or 8 ulour
2018 ro.ua Ng 05-963.
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pa3pa6oranHofi Anarnocrr{qecKofi nuQopuaquonnofi cr{creMbr oc)roecrBJrflrrocb B

HecRGIIbKo Biiar.rMocBr3aHHlrx 3TarroB (pc. 4).
3ro o6qax flocJle4oBarenbrrocrl rrraroB paspa6orxt nnQopuargonnofi

cr.rcreuhr, no o6ocnoBano! rITo KoH4perlrbre ruaru fi wxleraJla Mor-yr pa3flr{qarbcfl
B 3ttffitruocrtr or MerroAoJrorl{r{ pa:pa6ouu rt rpeSooanufi flpoerra. fitn
o6ecneqeur{rl ycrrerrroro saBeprrrenuf, rrocrpoenr,rfl urr$opnraqlrornrofi cucreMbr
orrpeAelrena Banffiocrb co6mo4erorx cTp)ruffypHoro u cr{creMrroro rlo4xoAa K

pa3BFfltrc crrcTgMLr.
B ,wccepraryornrofi pa6ore orrreqaeTc.fl, rrro .qocrrDKenr{fl B ob.uacrur

nnSopuaqrroHHbrx rexHorrornitn 61pHoe pa3BuTr.re rdHTeprrera B rrocneAHue roAEr

cyqecTBerTrro H3Merrr,[IM BhrrMcJll{Tenbrryru cpely [oIIBSoBaTeJIt
r.mifopuaryornrofi crrcreMhr, ocobemro efr$e asno npoerffnpoBarrue
rorB3onarefibs,Roro r,rnTep efica B crr.rire WEB-6paFepa, obecnewmaroqero
Sry B .IVEB-cpege, 

coc'rasnrrorqefi ocuosnofi Kontrronerrr
BBrrrr{cJmrenrnofi cpeAbr.

th*

Pnc- 4- IIMI-merprMHA Bapf,aHTOB RcrI{lJIbsoBAHnfl co3Iassg .Warsoesrssclcofi
nnQoPuoqnorsofi ctrcTGMBr.

CrpyrrSpa nn{opruarporurofi cucreMhr cocrorirr Ir3 KoMrrorrcnToB tr
gJreMeHToB, Koropbre 83 H BMecre odpasyor $ynrqnonanrnyro
cr{sreffy oftn6o{r<rr, xl}anerrr{f,, rrqpeAaqr{ s. lrcrroJrb3oBarttst rrnri[qpMars{H.
Cocran srpyKTlipbr nnifopuarpornofi crrcreMrr Mo)r(er pa3Jrrrrarbe{ B

saBrtcurrrocrtr or ee qenefi, o6racu.r nprrMerreHufl, TexHonornqecKoro ypoBrrfl r{

rpe6onarufi nonrgosarerefi- Ha oclroBe 3rux rroAxoAoB 6rurr.r onpe,qeneHEr
KoMrroHenTf,r, cocraBJrrrotrFe crpyKrypy tmQoprvraquounofi cncreMlr, cosAarnrofi
B paunax Arrcctrprarlnonnofi pa6mu.

3no annapatnoe o6ecueqeuue, qporpaMMrroe o6ecneqeHlre, 6*cs AaEr{brx,
cen4 rrorrb3oBaTeJrrr, [poqeccbr n[ [poqe4ypbr, rrurrryi[eficrr, 3al4ma n
6esonacnocrr, ror(yMeHTaqnrr rr pJmoBoAcrBa rroJlL3oBarenr, MoHHTopI4Hr

rrpotrlBosrreJrEHocrrr H )mpaBJreHr{e, BsauMo.qeficttue H Bsar{MocBtgB
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KoMnoeeHroe obecnequBaror QynxquoHr{poBanue nn@opMarpronuofi czcreMbr rr
uo3Borsror BbrrroJrllrrb 3alarru, cBq3auHf,re c o6pa6orrofi AaHHbrx B pirMrax
rrocrzrBJrsflrrlD( rleaefi n rpeSoranufi .

3to ocaoBr{bre KoMrlor{errrbr crpyr{Typbr uuSopuaquonnofi crlsreMbr,
cqpoelffqpoBarrrrrre B paMrax ,qracc€prausonnofi pa6orrr, u Mor)m Brlncrrarb B
cedx AorronnrrreirbHlre KoMrroHeHTbr r{ oJreMeHTbr B 3aBrrcuMocrrr or pacrrrrpenr.{f,
3a.qarr ror$opmarq{orurofi cucreMbl, ee Ha3Haqenurr u $Fxr{Hor{:rJrbHbrx
Bo3MGxFrocrefr.

B KaqecrBe ocHoBrrErx $arropon npoeKrrdpoBirrilafl opr:tHrcary{orurofi
crpyrTypEl unSopuaqnonnofi cr{creMbr <<Brr6op ranifopnaaruBHblx na6opon
rrpH3HaKoB B IIOMHI{aJILI{OM IIpOCTpaHCTBe .qaHIIBIX) B3flTbr TaKUe 3IIeMeHTLI, KaK

<<Ynpalnenue mSoprvraqraornre; cucreuofi>>, <iPaspa6orrca>>, <<florrsorffielru
rur$opreargaosnofi cr{creMbD), <<VnpaanteHr{e u 6esouacHocrb>, <<Ifonrso*arenra>>,

<tr{rrerpargr u o6nooneHr.re)>.

l1cxoA.fl r,r3 3Trrx sJreMeriloB crpoeKTrrpoBaHa opraHr{3arluoHurur crpyt{rypa
Ar{arEocrrcecxofi nn(}opuar1rlorrnofi crrcreMbr <<Bsr6op nn{opuarsBrtbrx
na6opon trpsgf, aKoB B HoMEHaJrbsoM rrpocrpaucrBe AaHHbrx)).

Pxc, 5. @rarr:aqnorrnafl crpyr(rypa nn$oprraqnonnofi ctrcreilrtr.

3Aecs <<Ifnrep$efic BBoAD) - 3ro ranrepQefic, c noMorrlEro Koroporo
cr{creMa MoiKer BBo,U{Tb ,qaHHEre rroJrbsoBareJur v SopruupoBarb ucxoArrrre
na6oprr- Itro pesynrraraM npoBegermoro uccJreIoBarrr4fl oqpeA€neHo, rrro gaunrrfi
rure,p$cfc 6yaer cQopuaponan (paspa6oran) B Blrfle 'WEB-oxna. <<Flogynr
rrotrroroBr{f, AaHHbrx}> opueHTrrpoBaH rra rro4roroBKy x c6opy, o6pa6omie H

ananfrsy AaHHEDL <<Mogyrr AlrarnocrurcH>) BbrrroJrrucr 3a,qaqy snrfopa
Hnilopuaraunrrx na6opoB rrprcHaKsB B HoMHuaJrbHoM rrpocrpaHcrBe ,4aHHLrx.
<fwrrp$**e pelyJrbrflToB)> 

- 3ro ranrepQefic, qepes xoroprrfi rroJrL3oBareJlpl

Moryl fiOJlyqalb pe3ynbTaTEl aHatII.I3dL, a cHcTeMa C[pOeKTI{pOBtLI{a I(aK MogyJIb,

ll.
I

I
I
1

I

i
j

I

I

I

i

l}f
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KOTOpbrfi [peAOCTaBJrf,eT Ar{ailrocTr,rqecKHc AaHHbr€
rrGIrE3OBATeJrflM r{Jrr4 Apyr}rM CHCTeMaM.

n HHibopMarlruo

I

Ilr
t

paSr}fiHbre MeroAoJIorHr4 crpyKr)fpBr,
apxrilrer$ypa MnnpocepBHca una SOA
npruoxerurfi). Bu6op no.uxogflrrlero
cqpEqFiHor{ rracrH nnilopuaqlrornrofi cucreMEr fllalIfre c , Baxrrbru 3TanoM

IIpu pa:padonce apxu:reKrJpbr unQoprr,raqronnofi cricreMrr r{cnont3Jrmrc-fl
TaKHe KaK Tpe$poBrreB€ul apxHrelffypa,
(apxnrexrypa cepBuc-opuelrrnpoBaHl{Erx
uatepfeftca flporpaMM4poBarrr{f, .qnf,

paqlaficrrm c )r.lerou cacrerunbrr( pefouannfi, qenefi npo u KoMrIereHqIilI

Ormparel Ha Ronqerrqruo MVC, ,{ocrrdraercfl nocrpoenue pacmrapernofi
apxerersryIlu ra$opuaquossofi cacreMlr r{ o6nerqenue ee cJro)Kr{osrr trprI
rrTeHHr.[ Koga, a ratrcKg 06nerqer*re ee coBeprxeHGTBoBaHH.f,. Corrracno stofi
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Tpe6oBausr x un$oplaaquonuofr cucroMe pe qrlorc{ B TpH 3rarra
6rsxec*1pe6oBanufl, rpe6onaruu rroJrb3oBareJrr ril r[ynrrIHoHatIbHEIe rpe6onarrnr.

B gacce,praquonnofi pa6orc Bo3rrr{Kaer noo6xo4r{Mocrb anaJrllsa npoqeccoB

AaHrrbrx Ha ocHoBe crpyKr]fpbr ornoruenrafi <<Stanrr pa3Bnrnn
un$ryxar{*onnofi cucreMbD>. B 3ToM cJryqae neobxolr.mro )morlHrrrb, KaKrre

[poqeccEn n AarilILre r{crroJrb3yruTc{ B crrcreMe, KaK oHr4 BBilHMocBr3arr6r }r KaKI4e

Tpe crrelyeT )Er{ThrBarb B rrpoqecce pa3BHTrr{- Kax u3BecrHo,
HoMHHanbHLre AaHHbre rrpeAcraBJrflror co6ofi rrepeMeHnbre c qnfipoerrura,
HeyflopflroqenrrbrMu orAeJrrrrlrMrl KareropurtMrr lnlru cHMBoJIaMrr. IrlcxoAs u3

3Toro patpa6orara KorilIerryaIr:;nafl. MoAerrb niBe4emr4s. B cr{cTeMy HoMHHaIIbHbrx

ilpwlrraxoB AJrf, rrpelcraBtrenrrfl B urrreprpefice cr{creMbr, nepeBo,qa Hx B

rropf,Ar(,oBbre cilMBoJrbr Ha EX ocHoBe u o6ecueqeuur{ cncreMlr un$opuagnefi:

'E

Pnc- 6. Konqerryaflbnas MoAeIrb pa6o.rero rrpoqecca o6ecueqenus
an$opuaqnonnoil cncreutr nnQopuaunefi.



KoIrqeHrIr{H, ipoprrazpyercr pacmnpeHHar apxrrreKqapa
cucrsMlil nrr6opa un$opuarraBulrx naGopon [pr,BHaKoB
[poc1q]aHcTBe Aar{HED(, rrlo H flBJIfleTCt IIeJISIO I{CClreAOBaHHfl.

unt[opuaquannofi
B IIOMI{IIII"JIbHOM

tr-flD

I
1

I

OObEKTOB B EBJIEHI{II

Pnqrxox 7. Pacmrpennat apxnTercrjpe rcourureKcuof, nnQoplrsqnonfiofr cncreilrtr
rnrfopa nu$oprrarulf,f,f,x rrptrsrrarcoB.

B uermprofi rlaBe NaLcceprirtnr^ <<IlpoercrrpoBanf,e t pealtrrsqgfl B

rrFaKrffny padouero ilpoqecca Ar{arHocrr,rqecKofi nnQopuaqtroHHofi
cncreubD) paccMorpenlr rrpoeKTr{poBarile A[arpaMMEr KlraccoB Anarrrocrr{rrecKofi
uu$opuaqnonnofi cr{creMrrr opraHr.f,Hlnorrrrafl nolgepxffa qpoqeccoB
o6ec 6egonacnocrl{ nnSoplra4ronnofi cr{creM6r, 4poeKTr4poBanrre H

paspaEorrca unrep([efica nn([opuaquonnofi cr{creMbr, a raKxe BHeApeHr,re

CHCTCMET,

Bt*6op ruSopuanrunarx ua6opoB rrpwrHaxoB B HoMr{HaJrbHoM trpofipalrcrBe
AaHHHf, ,4r{aruocrlr{ecrofi un$oprvraqnomrofi crrcreMbr HarrpaBJreH Ha rroAAqpxKy
upn*ffi* pernennft B odnacra ArrarErocrnKu :a6onesanrrft- On rrffiBorser
aBTGMsTI{qecKH QoprraupoBaTb }r nrr6uparr nnifoprraaruBHrre na6oprr rrpH3HsKoB,
o6ecuerylsaxlrque rnaccnQraKarlr.rrc r4rrrr rul$ibepenqr4aru{rc nnftopruanaBubrx
rlplfinarcoB B HoMHHaIIbHoM rrpocrparrcrBg AaHHErx. {uarpauua KrraccoB
co.4e[Dnr{T Ktracslr, orrrortreHilfl, arplr6yru r{ Mero,ulr, r(oropbre neodxoAnuo
qpoerflHpoBarl AJLrt Kax,qoro Mogynfl. ,{narpauMa KJraccoB orrnclrBaer KJracchr,
ornorrrenuff, arpn6yrsr v Mero[Br, Koropbre r{eo6xoluMo paspa6orarr AJr{
KaXEofi) MoIJDrf,. 3ro uossoJlfler Brsyarrm4poBarb crpyKTypy cflcreMrr E ee
BsaI{Ht}GBX3Il, A 3TO, B CBOIO OqepeAb, YnPOqaer frorr}rMaHr{e cHcTeMbI It ee

Pr|:rEETFe.
T*m<e paccMarpr{Baercfl B3a ocBfl3b

co6eft Fa3ffi%re 3JreMerrrhr r{Jtr{ KoMnon€rrrhr unfropMarlaorrrofi crlcr€ubr B

yctroBl{rx sREgHut nrII4 HAPyrrrcHr{x oIacIIooTI{, B SaBr,rcrlMocTr{ oT Toro,
fBJI{IgTCfl ]IIT 3TI{ O6.bCTCTTT T€XIIHIICCKfiMN UJIA HCTCXHI{TICCKHMI{. A. }IX
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B3auMogeficrsne Moxer 6urr npuunHofi vrru cneAcrBneM sBreua.f,.
Flcctegonanlrt rloKa3llBilror, rrro, rrecMorpr Ha rroreHul{irrrbrrbre [peprrv${qecrBa
mo5ror an$opuaquoannlx cucreM, qpx rD( BH€ApeHHH Bo3HHKaror orlpeAenennsre

oI{enEBaIracE rro $oprwpre P(A):P(Y)*P(E)*PM), Bqporrrrosrb araKr.r 3arncera
or Bepo.flTHocrrl yt3Br{Mocrpr crrcreMsr (P(V), BeporrHocrtr ycnemHoro
I{crrorlb3oBngriq HMe qefic-fl yr3BlrMocrr{ B rntfoprvrarylonnofi cncreMe (P(E)) u
Beporrtrocrrr (P(M)) roro' qro snoyMlrmnerrHnK 6yl"r cxJrorreH K araxe rra
r'rnSoparargoHrryro cr4creMy.

Paccuorpeir pflA srarloB lrpoeKTl{poBarr[x rnrep$efica 4vrnrmocrll.rccxofi
rur([optla4romrofi cucreMbr, o6ecue.{eHns ygo6crsa, ibynrqrroHilrrbrrocrr{ H

etflfernmnocrr{ nporpaMMr.rpoBngrdq n paspa6orru $yruquoni}Jrbrrhrx 3lreMcHToB.

Psc. & lDynrryona;rLaarr cf,pyrffypa trpoerfffipoaaflfls narepQefica Auararocrrqecrcoft
nn$opmeqnousofi ctrcreuLr H sTarrsr rrporpauilf,poBaHnc $ynrcquonarbn*rx 3JrerrenToB

B pe3ynbrare BHeApeHrrn B rrpaKrrrKy pa:pa6oraHHyro Ha ocHoBe
pe3yJrbraroB, AocrlrrnyrHx B pirMKax Hayrrubrx [cc]reAoBanufr, Konrlerrry€mbHylo
MoAeJrE oGecueqentax rrpoqeccot E cr,{creM un$oprvraquefi, 4prrreprlr{
orlpf,Aetrenrfi 3HaFIr,IMocrr{ Ka}KIoro rrpa3rrara B r{oMrrHirJIBHoM na6ope ,{ilHr{brx
4nr odecneueunx eififerrnrnoro u roqfloro Bbrpa]Keflrdrr flonrrbrx, airroprrrMa
xnaceiaifuKallnlr, a rarome un$oplraqnorrr{yrc crrcreMy, cfloprraupoBaHnyro vr

ocnoBar{rDrro Ha anropnrM colefrcren rrpr{Hrrrrdro pemerafi rr rroBbrmeHr{ro
sS$errrrrnocrT{ xnaccraSrraqnu no-rBrilracb BosMoxnocrl rrpoBeleHaf,
3xcrrqpxucrrron (puc. 9).

Kprreprm oqpeAeneHr{Jr 3Haqr{Mocrr{ Ka)KIoro [prr3rrara B HoMHrraJrbHoM

na6op AaHnrtrx, ailroparM xnaccni$ro<arya, trpoqecc u crrcreMa [peAocraBJrenr4t
nnifopuaqnr'r B qenrx o6ecneqeHrrfl e$$exruBHoro H ToqHoro BbrpilKeHlrf,
oilrrcannfl, orIeHKH, AitHrrBD( paspaGarrrearorcr rro pe3ynbraraM, rocrr{rHyrhrM B
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paMKa;( o6reua HaJ IH6rx rlccneAoBasufi BHeApeHa B rrpaKTlmy HnQopMarIHoHHat
cHcTeMa Ha ocHoBe KoHIIerrTyiuIBIIoH MOAeJM r{ iurrop}rTMa rro[qep)rGrn rrpHH{THt
peruennfi fl troBhrrfierrrtfi e$$errxBHocrrr xnaccnQur e\prw.

rs? nttrtt
e

t

*;

a

o

Pnc;rnorc.9 [nrepifefic nnipopMarltrourrofi cnsreDrsr npocMorpa nnipopnraqrrn o
rraqHenTe

B lrertx BHerp€Hr{t ilonoxnTenbHbrx peynbraroB r{ayKu B rrpaKTHKy
3ApaB{x}xpanerrr{fl, B qacruocru, ps3y[6TaroB rra)FrrrErx racclegonanuafi,
fipsffiE€fiHsnr B paMKax luccepraqaa, paspa6ocarnraf, HH+opMar${oHHaf, cficreMa
Afianlocrr{Krr sa6oneeannfi Ha ocHoBe ranifoprvrarrrBrrbrx [prBHaKoB 6rrna BBeAeHa
B MeAlrqI{HcKHe o6re.{uneuur lllyuanaftcxoro, KynrparcKoro vt Ttxwaraucroro
pafionu Pecny6nurra KaparaJrlarcrar{"

3AKNIOIIEIII4E
B p$ynrTare ArrcceprarluouHoro lrccneAoBannfl Ha TeMy

<<r{aarrocrxuecKafl nnSopruaqnornafl cscreMa a aJrropurM nrrSopa
xrSopuartrBxlilx naGopon rprrlrrrnoB B HoMsHaJrbHoM nposrparrrBe
AaEffifiXn CA€JraHbr CJreAyroqEe BbrBoAEr.

l. ObocsoBaHo, qro { o34anlae naoAerefi fiporrecca perncrpaqu}r rrarIEeHToB
BKJrrOqaeT n ce6x P{,4 arelaeHToB rr qprBHaKoB, Kaxlbrfi ns noropErx uMeeT pasrroe
Ha3rraqenr{e E eAcraBJrf,er pa3rr6re qacrfl npoqecca. B peyJrrTars 6rln
orrpsActren afiropr,rrM nrrdopa r*r$oprvrarrmurrx na6opon rplrrraKoB B

HOMI{IIAJIbHOM rTpOCTpaIrCTBe AUTIIHETX H acIIeKThr, Ba)Krrbre rrpu nocTpoeHl4H

Auamocrnqecnofi ran$oprnraqnonnofi cr{creMEr.
2- Pa:pa6orarr nporparvrunrrft MoIyJrr nu6opa ran(lopmanmnrrx na6opoB

npH3nasoB, Krraccrli}Hxaryru ofreKron ErrarnocruKr4 H Hx or{sflrs{. C uoarorquo
paspa6oranuoro flporpaMMrroro Mo,qyJrf, 6rurs onpsA€n€Hbr srarrbr rrpoBeAenr4f,
3KCTTCpEMcHTAJTLHED( SKCUSpUMCIITOB, pSTUcHEI KnaCClrqeCKHe M0AerbHbrg 3a'{aqu,
rlpoB€Eerro qlaBneHlre 4pelno)KerrHbfx a[roprrTMoB, B pe3ynbTaTe HpaKTl{lrecKoe
HcrrGJIE3eBaEEe nntpopruaryrornoft crrcreMbr npeAnoxerrHbrx ailrcpr{TMoB
rrocsyrKrilo rroBinilreHr{ro Epor{3BoAr{TeJrLHocTr{ TpyAa.
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3. Oupe4eneno, rrro rrepcoHanbHbre AaHHbre rraqureHTa orHoc.flTcs K

r<ou@u4enrllruurbHocrrr vr 3aulure AaHHbrx, olpeAeJreHa Ball{Hocrb coxpaHeHl4t
roHQu4eurlziurbHocrrr MeAVIIkrHcKrrx AaHHrIX v 3aIIII4TII r4x or
HecaHKrlr{oHr4poBaHHoro AocTyrra r'r HerrpaBoMepHol'o ucIIoJIb3oBaHvIfl, a TaKx{e

Heo6xo4zMocrb paccMorpelalafl Borrpoca 3arrlr{Tbr uutfoprraaqzoHHofi crrcreMbr or
BO3MO)KH6IX ATAK.

. 4. Brr6op rau$oprvrarr.rBHbrx ua6opon ilpu3HaKoB B HoMrzHaJrbHoM

flpocrpaHcrBe AaHHbrx ocHoBhrBzurc.s Ha nrr6ope yHr.rKaJlbHbrx rIpuI3HaKoB,

yMeHbrrreHr4r4 rag6rrroquocrr4, yMeHbrrreHr4r{ Heo[peAeJIeHHocrI4 v
MaKcr{MaJrunar\vpr unQopuarr,rBHocrr4. flporaaeoArlTerrbHocrb ua6opa SyHr<qufi
orleHr4Banacb c r4crroJrb3oBaHr,reM TaKHX uonxrzfi, KaK rrprrpocr znSopMalluu u
gHTporrr4-rr, vro5u rapaHTltpoBarb, trro oH cuoco6crByer 3HarII{MoMy ananklrey vr

r{HTeplp er arJvrn A aHHbrx.

5. Paspa6oraHa KoHrlenryarrbHafl. MoAenb rlpoqeccoB v cl4creMbl

nnSopvrarlr4 oHHoro o6ecue.reHr4fl , ocHoBaHHa.[ Ha MareMarr4rrecKoe o6ecuetreHr{e

onpeAeneHr{.rr znQoprr,raqrroHHoro pa3Mepa [pr.r3HaKoB vI aJlroprrrM oIIeHKr4

3HarrvMo OTII upI{3HaKO B.

6. Paspa6oraHa zHQopvraqrroHHa-r crrcreMa rroAAepxKn rrpr{H.rrrr4.rr perueuuir s
MeAr4uraHcrcofi 4zarHocrurce, ee apxr4TeKTypa, tfylrrqrzoHaJrbHbre
cr4cTeMbr vr BbFrr{cJrr{TeJlbHbre cpeAcTBa, a TaK}Ke pacrurrpeHHafl
unQopvraquonuofi cvcreMbr nrr6opa na6opa rauQopnrarrlBHblx
Paspa6oraHHafl, nnQopuarlr{oHHar cucreMa rro3BoJrr4Jra MoAyJI.rrM

BbrqrrcJrrrreJrbHbrM cpeAcrBav st[rQeru{BHo pa6orarr coBMecrHo npn perxeHrrr4

3 aAaq np eAB aprrrenrnofi o 6pa6 orrr4, oueHKrr z xracczQ vr<ar1:zu AaHHbrx.

crpyKrypbr
apxrrreKrypa

nprr3HaKoB.

c14CTeMbM
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INTRODUCTION (abstract of PhD dissertation)
The aim of the research is to develop algorithms and information systems

for further data compression by discarding unnecessary or insignificant features in
the nominal data space, assisting in decision-making by highlighting the most
informative features, and improving clas sifi cation effi ciency.

The object of the research is the study of the nominal data space, criteria,
and algorithms for selecting informative feature sets, the information system that
aids in decision-making, and classification-based approaches.

The scientific novelfy of the research is as follows:
a criterion for determining the significance of each feature in the nominal

data set, an algorithm for its classification, and software modules based on the
characteristics, evaluation of information processes, and information resources to
ensure effective and accurate data representation have been developed;

a conceptual model of information support for the system based on the
processes of determining the informational size of features and processes based on
the algorithm for evaluating feature significance has been developed;

based on the description and evaluation of information resources in the
nominal data space, as well as algorithms for the efficient selection and
classification of informative feature sets, an organizational structure of the
information system and its processes has been developed;

based on UML sequence diagrams of the task of identi8ring similarities
between objects, an algorithm for selecting informative features in the nominal
data space to facilitate decision-making and improve classification efficiency has

been developed.
Implementation of Research Results. Based on the obtained scientific

results on the creation of an algorithm for selecting an informative set of features
in the nominal data space and a diagnostic information system:

a diagnostic information system, created based on the algorithm for
describing, evaluating information processes and information resources,
classi$iing, and selecting informative features, has been implemented in the
medical association of the Shumanay District, Republic of Karakalpakstan
(Reference of the Ministry of Health of the Republic of Karakalpakstan No. 0l-
04111572 dated December 13,2023). The research results allowed to increase labor
productivity by 22% by reducing time by 23%;

for character recognition, a nominal data space has been formed. Using this
database, a diagnostic information system created based on the algorithm for
feature selection, classification, and grouping description and evaluation of
information processes and information resources has been implemented in the
medical association of the Takhiatash District, Republic of Karakalpakstan
(Reference of the l\4inistry of Health of the Republic of Karakalpakstan No. 01-
04111572 dated December 13, 2023). By separating the data for each symptom, it
was possible to increase work efficiency by 20o/o, by reducing time by l9%;

an information system, that was developed based on an algorithm for
describing and evaluating information resources and identiSring and classifiing
informative symbols in the data namespace, has been implemented in the Kungrad

/1+)



District Medical Association of the Republic of Karakalpakstan (Reference No. 01-
04111572 dated December 13,2023, from the Ministry of Health of the Republie of
Karakalpakstan). The result made it possible to increase work efficiency by 18%
by reducing time by l9o/o.

Structure and Volume of the Dissertation. The dissertation consists of an
introduction, four chapters, a conclusion, a list of references, and appendices, The
volume of the dissertation is 109 printed pages.

44



L

2.

3.

4.

5.

6.

7.

8.

9.

E'LON QILINGAN ISHLAR RO'YXATI
CIIV C OK OTIYEJIT{KOBAHHbIX PABOT

LIST OF PUBLISHED WORIG

I bo'lim (tlacrs I; Part I)

Eshmuratov Sh.A., Tajibayev Sh.X. Cpannzrenrnrrfi anaril4s pe3ynbraroB
perueHl4.rr 3aAaq r<naccz$ranarJvrv c rroMoulbro rdcKyccrBeHHbrx nefiponurrx
cerefi ll Becrwur< KaparcaruraKcKoro orAeneHkrs AH PVs, ISSN 2091-508X. -
Nukus, 2016. -Nt 4(245). - 8.16-19 (05.00.00; lt{bl9)
Samandarov B.S., Kudaybergenov A.A., Tajibayev Sh.X. Objective quality
assurance and strategic installation of electronic learning resources management
program ll Science and education in Karakalpakstan, ISSN 218l-9203. -
Nukus, 2018. - J\e 2(6). - B.38-43 (05.00.00; J\b27)

Samandarov B.S., Tajibayev Sh.X. Algorithm and architecture of software for
formation of quantitative signs from feature sets of electronic educational
resources l/ International Journal of Advanced Research in Science,
Engineering and Technology. Vol.5, Issue 10, October 2018. B. 7214-7218.
(05.00.00; i\b8)
Samandarov B.S., Tajibayev Sh.X. Web ilovalar ma'lumotlar bazast
xavfsiztigini ta'minlashda SQL sorovlar zaifligiga asoslangan tahdidlarni
bartaraf qilish usullari ll <<Fan va jamiyab ilmiy uslubiy jurnal, ISSN 2010-
720X. - Nukus, 2020. - Ilb 2. - 8.10-12 (05.00.00; Ns37)
Nishanov A.X., Akbaraliev B.B., Samandarov B.S., Akhmedov O.K. Tajibayev
Sh.X. An Algorithm for Classification, Localization and Selection of
Informative Features in the Space of Politypic Data // Webology. Volume
17(1), Jun, 2020. B.341-364. DOI: l0.l47\4|WEBN l7I1IIVEB17009 (l\!3,
Scopus, Q3)
Samandarov B.S., Tajibayev Sh.X. Axborot tizimlariga extimoliy
xujurnlarnibaxolash va matematik kutilmasini modellashtirish ll Raqamli
Transformatsiya va Sun'iy Intellektilmiy jurnali, ISSN 3030-3346. Tashkent.
2023. YoI. 1, issue 3- 8.103-108 (OAK Rayosatining 2023 yiI 4 iyuidagi
340/5-son qarori)
Samandarov B.S., Tajibayev Sh.X. Zamonaviy tibbiyot axborot tizimlari uchun
jarayon modellarini loyihalash masalasi ll Raqamli Transformatsiya va Sun'iy
Intellektilmiy jurnali, ISSN 3030-3346. Tashkent. 2024. Yol 2, issue I- 8.176-
1 8 1 (OAK Rayosatining 2023 yil 4 iyuldagi 3401 5-son qarori)

II bo'lim ({acrs II; Part II)
Nishanov A.X., Akbaraliev B.B., Tajibayev Sh.X. About One Feature Selection
Algorithm in Pattern Recognition ll 1lth World Conference "Intelligent System
for Industrial Automation" (WCIS-2020) Tashkent. 2020. B.103-1 12.
https ://doi.orgl1 0. 1007 197 8-3-030-68004-6_1 3 (Ns1 1, Springer)
Nishanov A.X., Akbaraliev B.B., Beglerbekov R.J., Akhmedov O.I(, Tajibayev
Sh.X. Analytical method for selection an informative set of features with

45



limited resources in the pattern recognition problem ll E3S Web of Conferences
284, 04018. TPACEE-2021. 202r. B. 1-9.
https ://do t.or gl 10. 1 05 1 /e3 sconf/2021284040 1 8 (Ilb3, Scopus)

l0.Babadjanov E.S., Kenjaev X.B., Kalimbetov N.I., Allanazarov A.B., Tajibayev
Sh.X. Method of Selecting Electronic Services by Their Importance in the
Information Systems for the Organization Staff ll Annals of R.S,C.B.,
ISSN:1583-6258, Vol. 25, Issue 3, 2021, Pages . 123 131.

http s : I I annals o frs cb. rolindex. p hp/j ourn aU article lview/ I 4 8 9 I | 2 4 I
l l.Samandarov B.S., Tajibayev Sh.X. Axborot hujumlari paytida axborot

tizimlarining ishdan chiqishi matematik kutilmasini modellashtirish ll <<Yangt

O'zbekiston fani va ta'limini rivojlantirishda yoshlarning o'rni>> mavzusi
doirasida <fan va texnika kelajagini shakllantirish> mavzusidagi xalqaro
innovatsion insaytlar haftaligi materiallari. 1-3 noyabr Toshkent-2023. B. 127-
t29.

12.Tajibayev Sh.X. Axborot tizimining tashkiliy tuzilmasini loyihalash
kontseptsiyasi ll <Yangi O'zbekiston fani va ta'limini rivojlantirishda
yoshlarning o'rni>> mavzusi doirasida <fan va texnika kelajagini shakllantirish>
mavzusidagi xalqaro innovatsion insaytlar haftaligi materiallari. 1-3 noyabr
Toshkent -2023 . B. t 29 -131.

l3.Tajibayev Sh.X. Bemorlarni ro'yxatga olish axborot tizimi tashkiliy ta'minoti
va funktsional bloklarini loyihalash // <Fan va ta'limni rivojlantirishda raqamli
texnologiyalarning roli> mavzusidagi Respublika ilmiy-texnik anjumanining
ma' ruzalar to'plami. Nukus - 2023 . -8. 325 -329 .

l 4. S amandarov B. S., Taj ibayev Sh.X. 3aAa.ra co3AaHr{.rr rzn$pacrpyKrypbr KrraccoB

rroJrrrrr.rKr{ ynpaBneHr4r rroJrb3oBareJr.rrMr4 // V MexAyHapoAHoft HayrHofi
xoH$epenqrara <MI4II-V-2023: Mo4epHLr3arp4fl,, Znnosaqzu, Ilporpecc> Ilb9,
2023. B. 1-5. https://www.doi.orgl10.47813/mip.5.2023.9.5-9 (05.00.00; Jtlb31)

l5.Samandarov B.S., Tajibayev Sh.X. Axborot tizimlarini loyihalashtirishda
kontseptual modellashtirishning ahamryati va tadbiqi ll "AmaIiy matematka,
matematik modellashtirish va informatikaning dolzarb muammolari" respublika
ilmiy konferenstiya ma'ruzalar to'plami. Nukus-2024. -B. 3lI-314.

l6.Nishanov A.X., Tajibayev Sh.X. Nominal ma'lumotlarning boshlang'ich
shaklini tahlil qilish dastwi algoritmi ll O'zbekiston Respublikasi Adliya
vazirligi huzuridagi Intellektual mulk agentligi. Ma'lumotlar bazasining rasmiy
ro'yxatdan o'tkazilganligi to'g'risidagi guvohnoma J\lb DGU 30473.
05.t2.2023

lT.Samandarov B.S., Tajibayev Sh.X. Nominal ma'lumotlarning boshlang'ich
shaklini tahlil qilish dasturi ma'lumotIar bazasi ll O'zbekiston Respublikasi
Adliya vazirligi huzuridagi Intellektual mulk agentligi. Ma'lumotlar bazasining
rasmiy ro'yxatdan o'tkazilganligi to'g'risidagi guvohnoma i\lbBGU II97 .

05.12.2023
l8.Nishanov A.X., Tajibayev Sh.X. Tashxis Tashxislash axborot tizimi algorrtmi ll

O'zbekiston Respublikasi Adliya vazirligi huzuridagi Intellektual mulk
agentligi. Ma'lumotlar bazasining rasmiy ro'yxatdan o'tkazllganligi
to' g'risidagi guvohnoma J\b DGU 39492. 04.06.2024

46



lg.Nishanov A.X., Samandarov 8.S., Tajibayev Sh.X. Tashxis Tashxislash
axborot tizimi interfeysi ll O'zbekiston Respublikasi Adliyavazirligi huzuridagi
Intellektual mulk agentligi. Ma'lumotlar bazasining rasmiy ro'yxatdan
o' tkazllganligi to' g'risidagi guvohnoma J\b DGU 39 49 1 . 04.06.2024

20.Nishanov A.X., Samandarov B.S., Tajibayev Sh.X. Tashxis Tashxislash
axborot tizimi dasturi ma'lumotlar bazasi ll O'zbekiston Respublikasi Adliya
vazirh,gi huzuridagi Intellektual mulk agentligi. Ma'lumotlar bazasining rasmiy
rc' yxatdan o' tkazilganligi to' g'risidagi guvohnoma J\b BGU | 465 . 04.0 6.2024

47



Avtoreferat Berdaq nomidagi Q oraqalpo q davlat univers itetining
<Axborotnomasi> ilmiy j umali tahririyatida tahrirdan o' tkazildi hamda

o'zbek, rus va ingliz tillaridagi matnlarini mosligi tekshirildi. (18.09.2024)

Basrwfa ruqsat berilgen waqtr 18.09.2024 j. Format-60/84L/L6.
"Times" garniturasr. Ofset usrlrnda basrldr. K6lemi 3 b.t.

Nusqasr 80 dana. Buyrrtpa Ne84-24/K
<Miraziz Nukus> JShJ baspaxanasrnda basrldr

6zbekstan Respublikasr baspa s6z hdm xabar agentliginiri
2018-jrl 16-mayda€r Ns 11-3059 licenziyasr.


