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REZYUME. Web-ilovalarda niqobsiz xususiyatlarni aniqlash uchun taqdim etilgan neyro-noaniq model noaniq
mantiqni modellashtirish imkoniyatini neyron tarmogqlarining adaptiv o‘rganish imkoniyatlari bilan birlashtirgan gibrid
tizimdir. Ushbu model kiberhujumlarda foydalanilishi mumkin bo‘lgan veb-ilovaning dasturiy ta’minoti steklari yoki
kriptografik kamchiliklar kabi himoyalanuvchi obyekt haqidagi xavfsiz ma’lumotlarni ataylab oshkor qilib qo‘yuvchi
xususiyatlarni aniqlash muammosini hal giladi. Korochentev va Pavlenko tomonidan taklif etilgan freymvorkga tayanib,
model kirish xususiyatlarini qayta ishlaydigan, ularni noaniq xulosa orqali o‘zgartiradigan va xavf-xatarning integral ballini
ishlab chiqaradigan yetti qavatli arxitektura ko‘rinishida tuzilgan. Ushbu maqolada modelning tuzilishi, uning qatlamlari,
matematik asoslari va web-ilovalar xavfsizligini amaliy tahlil qilish uchun moslashuvlari haqida so‘z yuritiladi.

PE3IOME. IlpencraBneHHas Heiipo-HedeTKas MOJAETb Ui OOHapyKeHHs HEMacCKHPOBAHHBIX CBOWCTB B BeO-
NPWIOKECHUAX NPECTaBILIeT cO00H THOPUIHYIO CHCTEMY, COYETAIOIIYI0 BO3MOXXHOCTh MOJICTUPOBAHHS HEUSTKOH JIOTHKH C
BO3MOXXHOCTSIMH aJ[ALITUBHOTO OOYydYCHHsI HEUPOHHBIX ceTeil. DTa Mojens pemiaeT npodieMy OOHApyXKEHHS CBOWCTB,
KOTOpBIE HAMEPEHHO PACKPBIBAIOT OE30MaCHYI0 HH(POPMALHUIO O 3aIlUIIAEMOM O0OBEKTE, TAKYH KaK CTEKH MPOTrPaMMHOTO
obecrieucHusT BEO-NPHIOKEHHS HWIH KPUOTOrpaQUUecKue YsI3BUMOCTH, KOTOpPBIC MOTYT OBITh HCIIOJb30BAaHBI B
kubeparakax. Omupasce Ha (peiMBOpK, mpemioxkeHHb KopoueHTheBbIM M IlaBieHKO, MOIENb MOCTPOCHa B BHIE
CEeMHUITKHOW apXHUTEKTYpHI, KOTOpasi 0OpabaTeIBaeT BXOIHBIC CBOWCTBA, H3MEHSIET UX MOCPEACTBOM HEYETKOTO BBIBOJIA U
BBIpa0aThIBACT HWHTErPaNbHBIA 0aii pucka. B nmaHHOM crateke paccMaTpuBaeTcst CTPYKTYpa MOJCHH, €€ CIIOH,
MareMaTH4eCKnue OCHOBBI U aJlalTalliy JUIs IPAKTHYECKOro aHanu3a 0€30MacHOCTH BeO-TIPUIIOKEHHH.

SUMMARY. The presented neuro-fuzzy model for detecting unmasked properties in web applications represents a
hybrid system that combines fuzzy logic modeling capabilities with adaptive learning capabilities of neural networks. This
model solves the problem of detecting properties that intentionally reveal secure information about the protected object,
such as web application software stacks or cryptographic vulnerabilities that can be used in cyberattacks. Based on the
framework proposed by Korochentev and Pavlenko, the model is built in the form of a seven-story architecture that
processes input properties, changes them through fuzzy inference, and generates an integral risk score. This article
examines the model structure, its layers, mathematical foundations, and adaptations for practical analysis of web
application security.
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Kirish. Kanalizatsiya suvini tozalash zavodida oqova katta ahamiyatga ega. Awvalo, bunday texnologiya
suvdan suyuglik ajratilgach, golgan yarim qattiq chigindi  chigindilarni poligonlarga tashlash miqdorini kamaytiradi
organik moddalar va ozuga moddalariga boy bo‘ladi. va chigindi parchalangan holda tuprogni boyitadi [3].
Bunday chigindi ogova suvlarni tozalash jarayonida hosil ~ Siqueira de Amorim va boshg. (2022) tadgiqotida
bo‘ladigan qattiq yoki yarim suyuq qoldiq massa deb  bioshlamlar doiraviy iqgtisodiyot tamoyili asosida qgayta
yuritiladi va ma’lum standartlarga mos ravishda ishlov  ishlanishi mumkinligi, ularning tarkibidagi N, P, S kabi
berilgach uning nomi “bioshlam”ga aylanadi [4]. Bioshlam  makroelementlar agrar yerda samarali gayta aylanadi ekani
tuprogni boyituvchi o‘g‘it manbai bo‘lib, uni suyuq yoki  ko‘rsatildi  [3]. Bundan tashqari, bioshlamlardan
qattiq holatda agrar maydonlarga qo‘llash mumkin [4]. tayyorlangan o‘g‘itlar mineral o‘g‘it xarajatlarini
Mazkur chiqgindi tarkibida o‘simliklar uchun zarur bo‘lgan  gisqartiradi. Toker va Bilgili (2020)ning ishida gayd
azot (N), fosfor (P), kaliy (K) va boshga mikroelementlar  etilishicha, to‘g‘ri ishlov berilgan bioshlam tuproq
mavjud bo‘lib, ular o‘simlik biomassasi va hosilini  unumdorligini oshiradi, tuprogning suvni ushlab turish
oshirishga yordam beradi [4]. Biroq, agar bioshlam tegishli  qobiliyatini yaxshilaydi va qurish hududlarida ekinlarga
darajada tozalangan bo‘lmasa, undagi og‘ir metallar  zarur ozuqalarni yetkazib beradi [2]. Aynan shu ishda
(masalan, Hg, Cd, Pb) va patogen bakteriyalar tuproq va  Yevropa Ittifoqi sharoitida sanoat chigindilarining taxminan
o‘simliklarga zarar yetkazishi mumkin [3]. Shu bois, 42% qishloq xo‘jaligi yerlariga sepilib ishlatilayotgani
chigindini gayta ishlash va undan ekologik toza organik ta’kidlangan [2]. Shuningdek, bioshlamlarni g‘azlanish
o‘g‘it olish texnologiyalari ustida izlanishlar muhimdir. orqali yoqib yuborish yoki poligonlarga tashlash o‘rniga,

Mavzuning ishlab chigarish va ahamiyati. Bioshlam-  ularni o‘g‘it qilish orgali atrof-muhit ifloslanishi kamayadi
lardan organik o‘g‘it olish atrof-muhit va igtisodiyot uchun  va qishloq xo‘jaligida tabiiy zaxiralar saqlanadi. Shu bois
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olimlar  bioshlamlarni gayta ishlash, fermentatsiya
qgilish, kompostlash va boshga usullar bilan suyuq yoki
qattiq organik o‘g‘it hosil qilish wusullarini tadqiq
gilishmogda.

O‘tgan yillardagi tadqiqotlar ham bioshlam o°g‘it sifati-
da foydasini tasdiglagan. Masalan, Martinez Duran va
hamkasblari (2023) bioshlamdan tayyorlangan o‘g‘it
qatlamlarini banan ekinlariga sinovdan o‘tkazib, tuproqdagi
ozuga miqdori va meva tarkibining yaxshilanganini
aniglagan (hosil massasi va ozugaviy giymati ortgan) [1].
Toker va Bilgili (2020) esa organik o‘g‘it sifatida ishlatil-
gan bioshlamning gazon maysasiga ta’sirini o‘rganib, u
tuproqdagi foydali mikroorganizmlar va ozuqa zaxiralarini
oshirishi mumkinligini ko‘rsatgan [2]. Bu Kkabi izlanishlar
bioshlamni ekologik hamda iqtisodiy jihatdan foydali
manba sifatida e’tirof etilayotganini ko‘rsatadi.

Metod va materiallar. Tadgiqotimizda sanoat chigindi-
si bo‘lgan bioshlam namunalaridan suyuq organik o‘g‘it
tayyorlash jarayoni o‘rganildi. Bioshlamlar avval biologik
tozalash usulida parchalanib, ma’lum idishlarga turli
giymatlarda go‘ng va barg chirindilari solinib, aerob va
anerob sharoitlarda fermentatsiya gilindi. Eksperiment 27
kun davomida olib borilib, har kuni namunalar pH va
harorat ko‘rsatkichlari o‘lchandi. Ba’zi sinov idishlarida
gaz hosil bo‘lishi kuzatildi, bu fermentatsiya jarayonining
kechayotganidan dalolat beradi. Harorat o‘lchovlari uchun
xona ichidagi harorat alohida yozib borildi va jami 16 ta
namuna (shuningdek, xona harorati) bo‘yicha natijalar oli-
nib tahlil gilindi. Har bir namuna biologik parchalanish
bosgichlarida doimiy nazorat ostida ushlab turildi va tu-
gagach, hosil bo‘lgan suyuq fosforli organik o‘g‘it ajratib
olindi.

Natijalar va muhokama. Eksperiment natijalari jadval
va tahlil orqali ko‘rsatildi. 1-jadvalda boshida va oxirida
namuna har qandayida o‘Ichangan pH va harorat qiymatlari

1-jadval
Namuna Dastlabki | Oxirgi | Doimiy o‘rtacha
pH pH harorat (°C)
1. namuna 6.947 6.745 35.0
2. hamuna 7.665 7.164 32.0
3. hamuna 6.920 6.874 32.0
4. namuna 7.840 7.272 34.0
5. namuna 7.042 6.761 33.0
6. namuna 7.272 7.301 32.0
7. namuna 6.987 6.454 31.0
8. namuna 7.403 7.843 31.0
9. namuna 7.121 6.410 31.0
10. namuna 7.484 7.175 32.0
11. namuna 7.261 6.347 32.0
12. namuna 7.477 7.482 31.0
13. namuna 7.490 6.506 31.0
14. namuna 7.450 6.641 32.0
15. namuna 6.897 7.314 32.0
16. namuna 7.092 7.201 31.0
Jadvaldan ko‘rishimiz mumkinki, barcha namunalar

boshida pH giymatlari taxminan 6.4-7.8 oralig‘ida bo‘lgan.
Fermentatsiya jarayoni oxirida olingan suyuq o‘g‘itning
o‘rtacha pH qiymati 7.0 ga yaqinlandi. Bu ko‘rsatkich
o‘simliklar parvarishida ma’qul bo‘lib, ortigcha nordonlik
yuzaga kelmadi. Harorat esa tasvirlanganidek, fermentatsi-
ya davomida mikrobiologik faollik ta’sirida va doimiy 30°C
haroratda ushlab turilganda fermentatsiya sezilarli
ko‘tarilib, 30-35°C gacha yetgan. Keyinchalik harorat biroz
pasayib, taxminan 31-32°C oralig‘ida barqgarorlashdi.
Yugqoridagi o‘zgarishlar fermentatsiya normal kechgani va
idish ichidagi mikroorganizmlar faoliyatining namoyon
bo‘lganini ko‘rsatadi.

Natijalarni oxirida o‘rganilganida PO, ionlari va suvdagi
umumiy erigan moddalar (tuzlar, minerallar, metallar, or-
ganik moddalar) migdorini bildiradi) miqdori quydagicha

berilgan. bo‘ldi.

2-jadval

Tekshirigan moddalar va T/R 1 2 3 4 5 6 7 8
suvdagi umumiy erigan moddalar migdori 1050 | 1500 | 150 | 350 | 150 | 250 | 200 | 500
PO4 (fosfat ioni) 14.25 | 61.75 I 20.5 7 33.75 | 4.25 12.5
Tekshirigan moddalar va T/R 9 10 11 12 13 14 15 16
suvdagi umumiy erigan moddalar migdori (TDS) 2500 | 550 | 550 | 650 | 490 | 3450 | 2900 | 2450
PO, (fosfat ioni) 4.75 135 | 225 | 3.0 | 385 | 46.0 | 76.25 | 21.25

Tajibalarimiz so‘ngida suvdagi umumiy erigan modda-
lar migdori, PO, (fosfat ioni) o‘rganilganda yuqoridagi jad-
val hosil bo‘ldi. Ushbu jadvaldan o‘rganilganda 1-namuna
(PO, 14.25; TDS 1050), 4-namuna (20.5; 350), 6-namuna
(33.75; 250), 8-namuna (12.5; 500), 10-namuna (13.5; 550),
13-namuna (38.5; 490) namunalar PO, 10-50 oralig‘ida va
TDS <2000 past ko‘rsatgichlar chiqdi bu esa to‘g‘ridan-
to‘g‘ri fosforli o‘g‘it sifatida ishlatish uchun mos keladi.
Olingan mahsulot sinovi ko‘rsatdiki, tayyorlangan suyuq
o‘g‘it tarkibida fosfor va azot kabi ozuqaviy elementlar
yetarli miqdorda bo‘lib, ular o‘simliklar tomonidan samara-
li gabul qilinadi. Oxirgi namunalar asosida olingan o‘g‘it
namunalari tarkibini tahlil gilishda fosfor va nitrat migdori
yuqori ekanligi aniglangan (qo‘shimcha ma’lumot).
Shuni ta’kidlash kerakki, qayta ishlangan bioshlamning
umumiy tarkibida N va P elementlari ko‘p bo‘lib, ular yer
yuzasiga qayta Yyotqizilib, gayta ishlatilishi mumkinligi
oldingi tadgiqotlar bilan ham tasdiglangan [3]. Masalan,
Siqueira va boshg. (2022) bioshlam tarkibidagi makro-
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elementlarning aynigsa N, P va S ekinlarda gayta aylanib,
hosildorlikni oshirishini ko’rsatgan [3]. Shu bilan birga,
ushbu jarayonda hosil bo‘lgan suyug mahsulot sifat nazora-
tidan o‘tkazilib, me’yor talablariga javob berishi hujjat-
lashtirilgan.

Xulosa va tavsiyalar. Bioshlamlarni qgayta ishlash
orgali suyuq organik o‘g‘it aynigsa fosforli o‘g‘it olish
amalga oshirildi. Tadgiqot natijalariga ko‘ra, olingan suyuq
o‘g‘it ekologik toza va o‘simliklar uchun zarur ozigaviy
moddalar bilan boy bo‘lib chigdi. Fermentatsiya jarayonida
kuzatilgan pH va harorat o‘zgarishi bargarorligi jarayon-
ning muvaffagiyatli kechganidan dalolat beradi. Xulosa
sifatida aytish mumkinki, bunday texnologiya chigindilarni
kamaytirish va gishlog xo‘jaligida o‘g‘it xarajatlarini
tejashda samarali yechimdir.

Kelgusida taklif gilinishicha, ishlab chigarish samara-
dorligini oshirish uchun fermentatsiya sharoitlari (harorat,
pH nazorati, gqo‘shimcha mikroorganizmlar) optimallashti-
rilsin. Mahsulotni keng migyosda qo‘llashdan oldin uning
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tarkibi bo‘yicha gonuniy me’yorlarga to‘la muvofiq kelishi, ishlab chigilishi magsadga muvofig. Umuman olganda,
og‘ir metallar va patogenlar yo‘qligi alohida tekshirib  bioshlamlarni samarali gayta ishlash va organik o‘g‘it olish
ko‘rilishi zarur. Shuningdek, bunday organik o‘g‘itni qaysi  dasturi atrof-muhitni muhofaza qilish va gishlog xo*jaligida
ekinlar va gaysi miqdorda berish bo‘yicha amaliy tavsiyalar ~ mustahkam o°rin olishi mumkin.
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REZYUME. Tadqgiqotda oqova suv tozalash jarayonida hosil bo‘lgan bioshlangan fermentatsiya qilinib, ishlab
chigarish organik fosforli 0‘g‘it olindi. Natijalarda PO4 va TDS ko‘rsatkichlari tahlil qilinib, ayrim namunalar o‘g‘it sifatida
mosligi aniglandi.

PE3IOME. B JaHHOM HCCJIICA0OBAHUHN OCAaJOK CTOYHBIX BOJ, O6pa3yIOHIHfICSI IpHu OYMCTKE CTOYHBIX BOJ, MOJABEPTaICA
(bepMeHTaLUH JJIS TTOJTYYEHUS! JKHIKOTO OpraHn4ecKoro GpocdopHoro ynodpenus. B pesynprare ObUIM NpOaHATU3UPOBAHEI
IIOKa3aTC/In PO4 u TDS, 1 YCTAaHOBJICHO, YTO HCKOTOPLIC O6paSL[bI MPUTOAHBI JJISI UCTIOJIb30BAaHUA B KAUCCTBE yz[06peH1/I$1.

SUMMARY. In this study, sewage sludge generated during wastewater treatment was fermented to obtain liquid
organic phosphorus fertilizer. The results showed that PO, and TDS indicators were analyzed, and some samples were
identified as suitable for use as fertilizer.

YCOBEPIIEHCTBOBAHUE HHCTPYMEHTAJIbHOM HEUTPOHHO-AKTUBALIMOHHOM
METOJUKHU AHAJIU3A JIEMEHTHOI'O COCTABA
A.P./KypakyJ10B — 0okmop ¢unocogpuu no mexuuieckum HayKam, OOyeHm
Hasouiickuii 2ocyoapcmeentbiii 2opHO-mexHOI02UYeCKUU YHUgepcumem
B.A.Kyp6anoB — 0okmop mexnuueckux Hayk, npogeccop
Hnemumym soeprou gusuxu AH PY3.
A.M.My3adapoB — 00Kkmop Xumuueckux HayK, npogeccop
@ . X.BaiiuaeB — 00kmop unrocopckux u nedazocuteckux HayK, 0oyenm
Hasouiickuii cocyoapcmeentbiii 20pHO-mexHOI02UYeCKUl YHUgepcumen
Tasiny cy31ap: HEHTPOHHN (PAOIUTAINTHPHIT TAXJIHIH, PAANOAKTHBINK, PAIHOHYKINATAP, AP0 PEAKIMSCH, IPUM yMD,
HEWTPOH OKMMHUHUHT 3UWINTH, MAaKpO Ba MUKPOEJIEMEHTIIAp, aTOM SIAPOCH.
KiroueBble cjioBa: HEWTPOHHO-aKTHBAIMOHHBIA aHANIM3, PaJHOAKTUBHOCTH, PATUOHYKIUABI, SACpHAs pEaKIus,
MIEPUO/JT TOTypaciasa, IOTHOCTh TOTOKa HEUTPOHOB, MAaKPO U MUKPO3JIEMEHTHI, aTOMHOE SPO.
Key words: neutron activation analysis, radioactivity, radionuclides, nuclear reaction, half-life, neutron flux density,
macro- and microelements, atomic nucleus

BBenenne. V3yueHne 3IEMEHTHOTO COCTaBa BEIIECTBA  aKTHBAIIMOHHOTO aHANIM3a BO MHOTHX OTpaciiiX, B
HMEIOT B@KHOTO 3HAYCHHUsS JII MHOTHMX OTpacield HayKH, YaCTHOCTH B MPOMBIILICHHBIX MPOIECCaX, B MEIUIIMHCKOM
TEXHUKH U MPOMBIITEHHOCTH [1-3]. Cpeid aHaIMTHYECKMX  JMATHOCTHKE M T.J. CO3Jal0T HEyao0CTBAa WM IIPEMST-
METOJIOB, pa3pabOTaHHBIX JIsi MaKpO- U MUKPOIJIEMEHT-  CTBYET K HIMPOKOMY IPUMEHEHHUIO JaHHOTO METO/A.

HOTO aHajW3a, SBHBIC MPEUMYIIECTBA WMEET HMHCTPYMCH- TexHnKa U MeTOOUKA (PU3NUECKOT0 IKCIEPHUMEHTA.
TaIBHBI HEUTPOHHO-aKTHBALMOHHBI METOJ] aHalnW3a C  YCOBEPIICHCTBOBATH METOJ WHCTPYMEHTAJIHHOTO HEHTPOH-
MPUMEHEHUEM aTOMHBIX PEaKTOPOB C BBICOKOW IUIOTHO-  HO-aKTHBAIMOHHOTO aHAIH3a BO3MOXHO, IYTEM ONTHUMHU-
CTBIO MOTOKA HEUTPOHOB [4-6]. B pe3yibpTare MHOTOJIETHUX  3alldd BPEMEHHBIX PEXKHMOB, T.€. 32 CUET COKpaIlCHHS
HCCIICIOBAaHUIA  aBTOpaMH  pa3paboTaHbl  MHOXKECTBA  BPEMEHH OXJIKICHHS M HU3MepeHus. s 3TOro paccMmor-
METOJMK aHaJh3a MaKpO- W MHKPOIJIEMEHTHOTO cOCTaBa puM Hambosiee 3()(HEKTUBHO MPUMEHSIEMbIH B HEHTPOHHO-
Pa3HYHBIX OOBEKTOB (MIPUPOJHBIC, TEXHOTCHHBIC, OMOJIO-  AKTHBAIIMOHHOM aHAU3¢ KOMIIAPATOPHBIA METOMd, IIpU
THYECKUE, IKOJOTHMYECKHe W T.JA.), KOTOPBIE B OCHOBHOM  KOTOPOW HCCIIEAYyeMbIC M 3TAJOHHBIE 00pa3ibl OOIy4aroT
OTIIMYAIOTCSI BPEMEHHBIMU pEKAMaMu OOJYYEHHUS HCCIIe-  Ha MOTOKE HEHTPOHOB B aHAJNIOTUYHBIX YCIIOBHSIX [11].
JIyeMBIX 00Pa3IIoB, OXJIAXKICHHS TOCIIC OOIYUCHUS U H3Me- IMosiyueHHbIe pPe3yJabTaThl W HUX 00cCy:xIeHuii. [Ipu
PEHMS CIIEKTPOB raMMa-M3/ydeHHs HABEICHHON aKTHBHO-  OOJIydeHHH O6PasloB MOTOKOM HEHTpoHOB Gomee n X 10°
ctu paauonyknunoB [7-10]. He MHorodwcieHHass 4acTh HeﬁTpOH/CM2 CeK XMMHUYECKHE DJIEMEHTHI, BXOJSIINE B
XUMHUUYECKHX 3yeMenToB, Takue kak: |, Cl, Mn, Cu, Na, K  cocraB o0pasiia HauMHAIOT AKTHBUPOBATHCS M B 3aBH-
MOJIAFOTCS K aHANM3Y C UCIOJB30BaHHEM KOPOTKOXKHBY- CHMOCTH OT [epuojia IMoJypacmaia o00pa3oBaBIIUXCS
OMX PAJUOHYKIUIOB, OOpPa30BaHHBIX MpPH OONYYCHHUH  PAJAHOHYKIHIOB PA3IMYHBIMH WHTCHCUBHOCTSIMH U3IYYarOT
ITOTOKOM HEUTPOHOB. HekoTophie 3JIeMEHTHl TakWe KaK: B OCHOBHOM raMMa-KBaHTOB. B mporecce m3MepeHus mpo-
Ca, Au, Br, La, U, Cd, As Bo3MOKHa aHAJIM3UPOBATh MO  XOIMT OMNPEAEIEHHOE BPEMs W aKTHBHOCTh KaK ()yHKIHUS
CpeIHE-KMBYIIUM PaIMOHYKIHAAM. A BOT OOJBIIMHCTBA  3aBHUCSIICE OT BPEMEHH, M3MEHseTcs. 110 3Toi mpuyuHe
XUMHUUYECKHX 3JIEMEHTOB, Takue kak: Se, Hg, Cr, Hf, Sr, Ag, 1pu u3MepeHMH akKTUBHOCTH HEOOXOJMMO BHECTH IOMpPa-
Ni, Sc, Rb, Fe, Zn, Co, Sb u np. Ha npakTUKe ONPEACTAT  BOYHBIA KOd()(OHULUUEHT 10 BpeMeHH. B pe3ynbrare, akTuB-
C WCIONB30BAaHMEM JIOJTOXHBYIIMX PAJMOHYKIHIOB, HOCTh BO BPEMEHHU ty BeIpakaeTcs 4epe3 BpemeHH to + t.
«oxJaxaeHuem» B TedeHue 25-30 cyTok mocie o0dydeHns, 3aKOHOMEPHOCTH PAJIMOAKTHBHOCTH IUIS STHX BPEMEH iy u
YTO TIPH MPAKTUIECKUX MPUMEHEHHSIX METoJa HeHTpoHHO-  to+ 1 Oymer [10, 11]:
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