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OOTOMETPUYECKHUE U PAAMOMETPUYECKHUE UBMEPEHUSA

Carropos Capsap HyrmonoBu4
CryneHT UnpunuKCKOro rocyAapCTBEHHOTO MEJarornyecKoro YHUBEpCUTETA,
bakynbTeT GU3NKU U XUMHUH

Aunomayua: B cmamve  paccmMompeHbl  OCHOGHble  NPUHYUNDL
Gpomomempuueckux U  pPAOUOMEMPUYECKUX  UBMEPEHUU,  UCNONIb3YeMblX — Oilsl
KOJIUYECNBEHHOU ~ OYEHKU  C8emOoB8020 U  2NeKMPOMASHUMHO20 — U3NYUEHUS.
Ilpoananusuposanvl uzuueckue O0CHO8bI, KNOUeble GEeIUYUHbI U OMIUUUSA OBYX
nooxo008, a maxdice obracmu ux npakmuieckozo npumenerus. Ocoboe eHumaHue
VOeNeHO BANCHOCMU MOYHOCIU UMEPEeHUll O]l COBPEMEHHbIX MEXHONI02UU U POau
yugposvix npubopos 8 nosviuieHuu dppexmuenocmu  anaruza. Paboma
nooueprusaem 63auMoOONOIHAWUL Xapakmep @Gomomempuu U paouomempuu 8
HAyKe U mexHuKe.

Knroueswvie cnosa: pomomempus, paouomempus, c6emogou NOMoK, MOUHOCHb
UBTYYEHUS, OCBEUEHHOCMb, SIPKOCHb, JIeKMPOMACHUMHOE U3yYeHUue, OnmuyecKue
usmMepenusl, npudopwvl, C6eMOmMexHUKdA.

BBenenne: B ycnoBUAX CTPEMUTEIIBHOTO Pa3BUTHS HAYKH M TEXHUKHA OCOOYIO
3HAYMMOCTh MPUOOPETAIOT TOYHBIC M3MEPEHUS (PU3MUYCCKUX BEIUYHH, CBSI3AHHBIX C
n3nydeHueM. CBETOBOE M AJIEKTPOMArHMTHOE U3JIyYEHHUE UTPAIOT KIIFOYEBYIO POJIb BO
MHOTHX c(epaXx — OT OCBEHICHUS M apXUTEKTYpPhl 0 HAyYHBIX MCCIICJIOBAHUH,
MCIUIIMHCKON JUATHOCTHKH U KOCMHYCCKHUX TEXHOJIOTUM. /{711 0OBEKTHBHON OIICHKHU
XapaKTePUCTUK U3TYyUCHHUS TPUMEHSIIOTCS Ba OCHOBHBIX MOIX0/1a: (DOTOMETPUUYECKUI
U PaAUOMETPUYECKHA.

@oTOMETPUST 3aHUMAETCSI H3MEPEHUEM CBETOBOTO M3JIYYEHHS C Y4YE€TOM
YyBCTBUTEIHHOCTH UYEJIOBEUYECKOTO TJIa3a, UTO JeaeT €€ He3aMEHHMMOW B o0iacTu
CBETOTCXHUKH, [JIM3allHA W TUTHEHBI OCBEUICHMUS. Pamuomerpusi, HAIpOTHUB,
OCHOBBIBAETCS Ha (PU3MUECKHX TMapaMeTpax HU3IyYCHHUS W MPUMEHSETCS B HAYYHBIX
HCCIIeIOBaHUX, (DU3MKE, DSHEPreTUKE M JPYTUX OTpacisx, TIIe HEoOXOAUMO
YUYUTBIBaTh BECh CIEKTP JJEKTPOMATrHUTHOTO W3JIYyUYCHUS, BKJIIOYash HEBUIWMBIC
JIMana3oHbl.
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Hacrosimass  crarbst  HampaBieHa Ha  CUCTEMATM3ALMIO  3HAHUM O
(bOTOMETPUYECKUX U PATUOMETPUIECCKIX U3MEPEHHSIX, PACKPHITHE UX TEOPETUUECKUX
OCHOB, CpPaBHUTEIBbHBIA aHAW3, a TaKXKE pPAacCMOTPEHUE MNPUOOPOB M METOJOB,
HCIIOJB3YEMBIX HAa NPaKTHKE. AKTYalbHOCTbh TEMBI OIPEIEIAETCS pPacTyIlleu
MOTPEOHOCTHI0O B BBICOKOTOYHBIX CBETOBBIX HW3MEPEHUAX I ONTHUMHU3ALUU
MPOIIECCOB B HAYKE, MPOMBIILICHHOCTH U MOBCEIHEBHOM XU3HMU. [1], [2]

AHanu3 nurtepaTypel M Meropoiorusi: M3ydeHue QPOTOMETPUUECKUX U
pPaIMOMETPUYECKUX U3MEPEHUN OTPaXKEHO B psae GyHIaMEHTANIbHBIX U MPUKIIATHBIX
uccienoBanuil. B Tpygax Takux aBTopos, kak A.B. Uurups u H.C. Kammn, noxpo6Ho
paccMaTpuBalOTCs MPUHIUIIBI POTOMETPUH, BKITIOUYAS 3aBUCUMOCTH BOCIIPUSITHS CBETA
OT CHEKTPAJIbHOM YyBCTBUTEILHOCTH YEJIOBEUECKOTO IJ1a3a, OMUChIBAEMON (pyHKIMEH
CBETOBOI UyBCTBUTENBLHOCTH V(A).

Pagunomerpust — ato pazaen (GU3MKU U ONTUKH, 3aHUMAIOLIUICST U3MEPEHUEM
BCEX BHJIOB AJIEKTPOMATHUTHOTO W3JIy4YEHHMsI, BKIFOUasl BUIAUMBIA U HEBUJIUMBIN IS
YeJI0BEUECKOro Iiasza crnektp (ynbrpaduoner, nHppakpacHoe u3iaydeHue u np.). B
oTiiMyue OT (HOTOMETPUH, PAJAUOMETPUS HE YUUTHIBAET (PU3HOJOTUUYECKUE
OCOOEHHOCTH BOCIPHUATHSA CBETa YEJIOBEKOM, a (POKYCHUpPYETCs Ha OOBEKTHUBHBIX
(U3HYECKUX XapaKTEPUCTUKAX U3TyUEHHUS.

Paguomerpusi, B CcBOIO oyepenp, paccMarpuBaeTcs B pabotax B.A.
AnekcannpoBa u M.II. ManukoBa, rie yaensiercss BHUMaHUE U3MEPEHUIO MOILIHOCTH
ANIEKTPOMATHUTHOTO HW3JIy4EHUS] W IPUMEHEHHIO PAJIUOMETPUYECKUX BEIUYMH.
OCHOBHOM paAMOMETPUUECKON BETMUMHOM SABIIIETCS PAAUAHTHOCTH L., onpenensemas
KaK MOIIIHOCTb U3JTy4YEHHUs Ha €UHUILY IUIOMIAIA TOBEPXHOCTU U €IMHUILY TEJIECHOIO
yria:

L d*o,
¢ dAdQcos#

rae

&, — momrHOCTh M3MyueHus (B1),

A — moniaab MOBEPXHOCTH (M?),

() — TenecHBIN yroJ (CTepaauaHsl),

0 — yroJy Mex1y HOpMaJbIO0 K TOBEPXHOCTH U HAIIpaBJICHUEM U3TydeHUS. [3]

doTtoMeTpusi — 3TO pas3fiei ONTUKHU, KOTOPBIN 3aHUMAETCS U3MEPEHUEM CBETa C
YY4ETOM €T0 BOCIPUATHUS YEJIOBEUECKUM T1a30M. B oTiimuue ot paioMeTpun, KoTopast
M3MEpPSET BCIO SHEPTHUIO AJIEKTPOMArHUTHOTO U3 TyUYCHHS HE3aBUCUMO OT 3pUTEIIBHOTO
BOCIIpUATHS, (DOTOMETpHSI YUUTHIBACT (PU3UOIOTHYECKHE OCOOCHHOCTH 3pPCHHUS
YeJI0BeKa.
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DOTOMETPUYECKUE BEIWYMHBI CBSI3aHBI C  PAaTAOMETPHUYCCKUMHU  Yepe3
CHEKTpaIbHYI0 (YHKIMIO YyBCTBUTENBHOCTH Tiaza V(A) wu koaddummeHt
npeoOpazoBanus K,,=683 nm/Bt mpu nnwHe BosHBI 555 HM. Hampumep, cBeToBOMA
noTok @, onpenenseTcss UHTETPaJIoM:

®, = f oocpe (M)V(A)dA
0

rae

@, (A)— cnexTpanbHas ITIOTHOCTh MOITHOCTH U3ITyYCHUS Ha IJTUHE BOJIHBI A.

B coBpemeHHOM HayyHOM JuTeparype NOAYEPKUBACTCA  BAXKHOCTH
KOMILJIEKCHOT'O TIPUMEHEHUSI (POTOMETPUUECKUX U PATUOMETPUUECKUX METO/OB, YTO
MO3BOJISIET 00JIE€ TOYHO OIICHUBATH XapPaKTEPUCTUKU CBETOBBIX HCTOYHUKOB M UX
BIIMSIHUE HA OKPY’KAIOIIYI0 cpeny. s moBblllIeHHs] TOYHOCTH U3MEPEHUN aKTUBHO
UCTIONB3YIOTCA LU(POBBIE MPUOOPHI, 00ECTEUUBAIOIINE ABTOMATUYECKUN COOp U
00paboTKy gaHHBIX. [1], [2]

Pe3yabTathl HCCJICAOBAHMSA: B Xo0Je UCCIIEIOBAHUS ObLITH
CUCTEMATU3UPOBAHbI M TMPOAHATU3UPOBAHBI OCHOBHBIE (OTOMETPUYECKHE U
PaIUOMETPUYECKHUE BEJIMUYMHBI, 4 TAK)KE METOJIbI UX U3MEPEHHUs. bblJIO yCTaHOBIIEHO,
4TO:

dotomeTpuueckue usMepeHus S(PPEKTUBHO OTPaKarOT BOCHPUSITHE CBETA
YEeJIOBEYECKUM TJIa30M, YTO JieJlaeT UX HE3aMEHUMBIMHU JJIsl 3a/ad, CBSI3aHHBIX C
OCBCIIEHHOCThIO ~ JKUJIBIX,  IPOU3BOJCTBEHHBIX UM  YJIMYHBIX  I[OMEIICHUI.
Hcnionp3oBanne crekTpaibHOM (DYHKIIMM YyBCTBUTEIBHOCTH ria3za V(L) mo3BojseT
TOYHO OLICHUBATh CBETOBOM MOTOK U IPKOCTh C TOYKH 3PEHUS BOCIIPUSITHSL.

Panuomerpuueckue u3MepeHUs: JAIOT OOBEKTUBHYIO (DHU3UYECKYIO OIICHKY
MOIIHOCTH 3JICKTPOMAarHUTHOTO M3Iy4YEHUSI BO BCEM CIEKTPAJIbHOM JWaIla3oHeE,
BKJIIOYAs. HEBUAUMBIE JJIs TJia3a JJIMHBI BOJH. JTO OCOOCHHO BaXXHO B HAyYHBIX U
MIPOMBIIUICHHBIX MPUJIOKEHUSIX, TI€ TPEOYeTCs TOUHOE KOJIMYECTBEHHOE OIMCAHUE
W3JTyYEHUS.

CpaBHUTENBHBIN aHATU3 TTOKA3all, YTO 00€ METOAMKH JOMOJHSIOT YT ApyTa:
dboTOMETpUA TPUMEHSIETCS TaM, TIJIe Ba)XHA CyObEKTHBHAs OIIGHKa CBeTa, a
pPaaOMETpHsI — TaM, TJI€ BAXKHBI OOBEKTUBHBIC (PU3NUECKUE XapPAKTEPUCTHUKU. [4]

Oobcy:xxknenue: IlomydyeHHbIE pe3ysbTaThl HWCCIEIOBAHMS JIEMOHCTPHUPYIOT
BAXHOCTh  B3aUMOJIOTIOJIHSIIONIETO  HMCIOJIB30BaHUS  (POTOMETpUUYECKUX U
paIMOMETPUYECKUX  M3MEPEHHH  JUIsi  TOJIHOTO  aHaju3a  CBETOBOIO U
AJIEKTPOMArHUTHOTO U3JIydeHus. POoToOMETpusi, OPUEHTUPOBAHHAS HAa BOCIPHUATHE
CBETa YENOBEYECKMM TJIa30M, TPEIOCTABISET IEHHYI0 UWHOOpPMAIUIO s
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MIPOCKTUPOBAHMSI CHUCTEM OCBEIICHHS, OOecTieueHns] KOM(OPTHBIX M 0€30IaCHBIX
yCIIOBUH Tpyaa U ObITa.

B TO xe Bpems paauOMeTpusi, YUUTHIBAKOIIAs BCIO CHEKTPAIbHYIO MOIIHOCTh
U3IIy4YCHUS], SBISICTCS HEOOXOOUMOM [JIsi HAyYHBIX M TEXHUYECKUX 3a/ad, TJIe
TpeOyeTcs TOYHOE KOJIMYECTBEHHOE HU3MEPEHHE DHEPruu W3IIy4YeHHs, Hampumep, B
00JIaCTH CHEKTPOCKOMHH, ONTUYECKOM CBSA3H U SHEPTETUKHU.

OOcyxneHue  BBISIBUWIO, UYTO  pa3BUTHE UUMPPOBBIX  TEXHOJOTUH H
COBEPILIEHCTBOBAHUE H3MEPUTENIBHBIX MPUOOPOB  CIIOCOOCTBYIOT — IOBBIILIEHUIO
TOYHOCTH, aBTOMATHU3AIMH U YI0OCTBY MpoBeieHus n3Mepernii. OHaKO CyIEeCTBYET
HEOOXOOUMOCTh B  JaJbHEHIEH CTaHIapTU3allMM METOAMK U  TOBBIIICHUU
KBaJIM(PUKALIMK CTIEHUATNCTOB, padOTalOMUX ¢ IpubopaMu Kak (OTOMETpUHU, TaK U
pagMoOMETpHUN.

Ocoboe  BHMMaHuE€ CIEOYeT yAelsATh  BONpPOCAM  KaTUMOPOBKU U
MEXJ1Ia0OpaTOPHOW COIMOCTABUMOCTH PE3YJIbTaTOB, 4YTO OOECIEYUT HAAEKHOCTD
JAHHBIX U UX IIMPOKOE MPUMEHEHHE B PA3IMYHBIX OTPACISX MPOMBILUIEHHOCTH U
HayKHU.

BeiBoa: doromeTpHuecKME U PAAHMOMETPUUYECKHUE H3MEPEHHS SIBIISIOTCS
B3aUMOJIONIOJIHSIIOUIMMU  METOJAaMU  OLEHKH CBETOBOTO M 3JIEKTPOMAarHUTHOTO
u3nyudeHusi. GoTomMeTpusi YUUTHIBAET (PU3HMOJOTUUECKHE OCOOCHHOCTH BOCHPUSATHUS
CBETa YEJOBEKOM, YTO BaXXHO /Ul 3a/Jay OCBELIEHUS M JM3aiiHa, Toraa Kak
panuomeTpusi obecrieunBaeT 0ObEKTUBHOE U3MEPEHHE SHEPTUU U3IIyYEHHS BO BCEM
CHEKTPE, YTO HEOOXOAMMO ISl HAYYHBIX U TEXHUYECKUX MpHiokeHni. COBpeMEHHbIE
urdpoBbie TPUOOPHI U CTAHAAPTHI MOBBIIIAIOT TOYHOCTh U3MEPEHUH, OHAKO TPEOYIOT
peryJsipHON KaMOpOBKYU U yHU(DUKAUU MeTOIUMK. KoMIuiekcHOe mpruMeHeHre 00enx
METOJMK CIOCOOCTBYET pPAa3BUTHUIO CBETOTEXHUYECKUX CHUCTEM M YJIYYIIECHUIO
KauecTBa U3MEPEHUI B pa3nuuHbIX cdepax. [1-4]
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MEHNAT MUHOFAZASI VA TEXNIKA XAVFSIZLIGI BO‘YICHA
ZAMONAVIY USULLARDAN FOYDALANISH

Pardaqulov Asliddin Farxod o‘g‘li
Islom Karimov nomidagi Toshkent davlat texnika universiteti talabasi

Karimova Komola Bahadirovna
Islom Karimov nomidagi Toshkent davlat texnika universiteti,
“Hayot faoliyati xavfsizligi” kafedrasi dotsenti, ilmiy rahbar

ANNOTATSIYA

Ushbu magolada mehnat muhofazasi va texnika xavfsizligi sohalaridagi
zamonaviy yondashuvlar va texnologiyalar tahlil gilinadi. Xavfsizlik madaniyatini
shakllantirish, ragamli texnologiyalar yordamida xavf-xatarlarni oldindan aniglash va
boshqgarish, shuningdek, zamonaviy shaxsiy himoya vositalaridan foydalanish
amaliyotlari ko ‘rib chigiladi. Maqola zamonaviy usullar yordamida ishlab chigarish
jarayonlarida inson hayoti va sog‘lig‘ini ta’minlashning samarali yo ‘llarini ochib
beradi.

Kalit so “zlar: mehnat muhofazasi,zamonaviy usullar, fiziologik, kognitiv, faoliyat
xavfsizligi, omillar.

ANNOTATION

This article analyzes modern approaches and technologies in the field of labor
protection and technical safety. The formation of a safety culture, the early
identification and management of risks using digital technologies, as well as the
practices of using modern personal protective equipment are considered. The article
reveals effective ways to ensure human life and health in production processes using
modern methods.

Keywords: Ergonomics, physiological, cognitive, occupational safety, factors.

AHHOTAITHA
B cmamuve npusedenvl ceederus o HecuacmHvIX CAYHAsAX, NPODHeCcCUOHATIbHBIX
3a001€8aHUAX U  DPCOHOMUHECKUX  (hakmopax Ha  NPOU3BOOCMBEHHBIX U
NPOMBLULTIEHHBIX NPEONPUSMUSX, MO eCMb 0 8pede, NPUYUHEHHOM NPU cOON00eHUU U
HecoOn0eHUlU dPOHOMUYEeCKUX mpebosanull. B nem makoice npedcmasnensvt Hogbie
uoeu U NPeoNoNCeHUsT NO HNPUMEHEHUN) MEeXHOI02UYeCKUX UHHO8AYUll Ha

NPOMBLULTIEHHBIX NPeONnPUSMUSX U 8 NPOU3BOOCEe.
Knrwueswvie cnosa: ¢uzuonocuueckuii, KOCHUMUBHbGIU, OXpana mpyod, hakmopeol.
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Kirish

XXI asr sanoat va texnologiyalar asri sifatida rivojlanib bormoqgda. Shu bilan
birga, ishlab chigarishning murakkablashuvi mehnat muhofazasi va texnika xavfsizligi
masalalariga bo‘lgan ¢’tiborni oshirmoqgda. Xodimlarning salomatligi va hayoti har
ganday tashkilot uchun eng muhim gadriyat sanaladi. Shu sababli, zamonaviy usullar
va texnologiyalar yordamida xavf-xatarlarni kamaytirish va oldini olish dolzarb
vazifaga aylangan.

Mehnat muhofazasining zamonaviy yondashuvlari

Mehnat muhofazasi sohasida ilg‘or yondashuvlar quyidagilarni o‘z ichiga oladi:

Ragamli texnologiyalarni joriy etish

- Ishlab chigarish vositalari va xodimlarning xavfsizligini monitoring gilish uchun
qurilmalari qo‘llaniladi. Masalan, ishchilar kiyadigan aqlli kaskalar atrofdagi harorat,
gaz konsentratsiyasi va boshqa xavfli omillarni o‘Ichab, real vaqtda signal beradi.

- Katta ma’lumotlarni tahlil qilish orqgali xavf-xatarlarning oldindan prognoz
gilinishi mumkin. Misol uchun, texnik nosozliklarning statistik tahlili orgali avariya
ehtimoli oldindan aniglanadi.

-Ishchilarni xavfsiz ish yuritishga o‘rgatishda texnologiyalaridan foydalaniladi.
Bu orqali ular real xavfga duch kelmasdan amaliy ko‘nikmalar hosil giladilar.

-Real vaqt rejimida ma’lumot beruvchi ko‘zoynaklar xodimlarga uskunalarni
to‘g‘ri ishlatishda yordam beradi.

Shaxsiy himoya vositalarining innovatsiyalari

-Aglli shaxsiy himoya vositalari Yurak urishi, tana harorati va boshqa fiziologik
parametrlarni kuzatib boradigan sensorlar bilan jihozlangan maxsus kiyimlar xodim
holatini monitoring giladi.

-Nanomateriallardan tayyorlangan vositalar: Yengil va chidamli materiallar
xodimlarga yuqori darajadagi himoya va qulaylikni ta’minlaydi.

Xavfsizlik madaniyatini rivojlantirish

Zamonaviy usullarda fagat texnik vositalarga tayanish yetarli emas. Tashkilotda
xavfsizlik madaniyatini shakllantirish ham muhim:

-Xavfsizlik bo‘yicha muntazam treninglar va

-seminarlar;

-Xodimlar o‘rtasida xavfsizlik uchun shaxsiy javobgarlik hissini kuchaytirish;

-Motivatsiya tizimi:  Xavfsizlik qoidalariga rioya gilgan xodimlarni
rag‘batlantirish.

Risklarni baholash va boshqgarish

Risklarni tahlil qilish va ularni oldindan baholash zamonaviy mehnat
muhofazasining ajralmas qismi sanaladi.
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-texnikasi

yordamida

ishlab chigarishdagi

barcha xavf-xatar
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manbalari

aniglanadi. tizimlari orqali texnik xizmat ko‘rsatish vaqtida energiya manbalarining

tasodifiy ishga tushishi oldi olinadi.

Zamonaviy texnika xavfsizligi uslublari;Texnika xavfsizligini ta’minlashda

quyidagi uslublar keng qo‘llanmoqda:

Zamonaviy usul

Tavsifi

Afzalliklari

Ragamli monitoring
tizimlari

VR  (Virtual Reality)
treninglari

Al va ma’lumotlar tahlili

Onlayn kurslar va mobil
ilovalar

Ergonomik
texnologiyalar

Sensorlar va loT qurilmalari yordamida
ish muhitini onlayn nazorat qilish.

Ishchilarni xavfsiz muhitda texnika
xavfsizligi qoidalariga o‘rgatish.

Ishlab chiqgarishdagi xavf-xatarlarni
oldindan prognoz qilish uchun sun’iy
intellektdan foydalanish.

Ishchilarga doimiy ravishda bilimlarini
oshirish imkoniyatini beruvchi o‘quv
platformalari.

Ish of‘rinlarini inson salomatligi va
qulayligiga moslashtirish.

Tez aniglash, statistik tahlil,
oldini olish.

Real sharoitni simulyatsiya
qiladi, amaliy ko‘nikma beradi.

Oldindan ogohlantirish,
risklarni kamaytirish.

Quvvatlash, vaqt va joy
cheklovlarisiz o‘rganish.
Kasb kasalliklari va

shikastlanishlar kamayadi

Sensorli va avtomatik o‘chirish tizimlari: Mashinalar va uskunalarda xavf yuzaga

kelganda avtomatik to‘xtash tizimlari mavjud bo‘lib, inson omilidan mustagqil tarzda

ishlaydi.

Uzoqgdan monitoring gilish: Boshgaruv xonalaridan ishlab chiqgarish jarayonini

onlayn nazorat qilish orqali insonga ta’sir qiluvchi xavf omillari tez aniqlanadi va

bartaraf etiladi.
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Zamonaviy mehnat muhofazasi tizimining sxemasi

- ISH MUHITINI TAHLIL QILISH

-RISKLARNI ANIQLASH VA BAHOLASH

-ZAMONAVIY NAZORAT VOSITALARINI JORIY ETISH

-ISHLAB CHIQARISH PROTSESLARINI YAXSHILASH

-XODIMLARNI O‘QITISH VA RAG‘BATLANTIRISH

-DOIMIY NAZORAT VA TAKOMILLASHTIRISH

O‘zbekiston sharoitida zamonaviy yondashuvlarning tatbiqi.O‘zbekistonda ham
so‘nggi yillarda mehnat muhofazasi va texnika xavfsizligi sohalariga alohida e’tibor
garatilmoqda:

Muhim zamonaviy texnologiyalarni qo‘llash sohalari:

Soha Zamonaviy texnologiya |Foyda

Qurilish Dronlar yordamida nazorat |Yuqori joylarda xavfsizlik, tezkor monitoring

Sanoat ishlab Gaz sizib chigishini aniglash, harorat va bosim
L loT sensorlar :

chiqgarish nazorati

Ofis ishchilari Ergonomik mebel qua, bo‘yin va ko‘z muammolarining oldini

olish
Energetika

sektori Smart shlem va ko‘zoynaklar |Real vaqt rejimida xavf hagida ogohlantirish

Mehnat muhofazasi bo‘yicha normativ-huqugiy bazaning takomillashtirilishi;
Xavfsizlik bo‘yicha xalqaro standartlar (ISO 45001:2018) asosida sertifikatlashish.
Yirik sanoat korxonalarida zamonaviy xavfsizlik monitoring tizimlarining joriy
gilinishi.

Xulosa.

Mehnat muhofazasi va texnika xavfsizligini ta’minlash uchun zamonaviy
texnologiyalar va metodlarni keng joriy etish zarur. Mehnat muhofazasi va texnika
xavfsizligi sohasida zamonaviy yondashuvlardan foydalanish fagatgina gonuniy
talablarni bajarish emas, balki inson salomatligini ustuvorlikka qo‘yish, ishlab
chiqarish samaradorligi va barqarorligini ta’minlash vositasidir. Fagatgina texnik
vositalarga emas, balki xodimlarning ongini o‘zgartirish, xavfsizlik madaniyatini
rivojlantirish ham muhim ahamiyat kasb etadi. Ragamli texnologiyalar, aglli himoya
vositalari va xavfsizlikni boshgarishning zamonaviy usullari xodimlarning hayoti va
sog‘lig‘ini samarali himoya qilish imkonini beradi.
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ANNOTATSIYA

So ‘nggi paytlarda sun’iy intellekt (Al) turli tarmoglar va ijtimoiy
infratuzilmalarga kiritilmogda. Shu bilan birga, bu texnologiyalar bir gator foydalar
bilan birga xavflarni ham yuzaga keltirmoqda: inson omilining pasayishi, ma 'lumotlar
xavfsizligi, va o‘quvchilarning mustaqil fikrlash salohiyatiga salbiy ta’sir kabi
muammolar mavjud. Ushbu magolada ta’limda sun’iy intellektdan foydalanish
imkoniyatlari va xavflari ilmiy-falsafiy nugtai nazardan tahlil gilinadi.

Kalit so‘zlar: sun’iy intellekt (SI), ChatGPT, oliy ta’lim, ragamli
transformatsiya, avtomatlashtirish, adaptiv o ‘qitish tizimlari, Al baholash tizimi,
axborot xavfsizligi, global tajriba.

AHHOTAIIUA

B nocneonee epems uckyccmeennwiii unmennexkm (Al) eneopsiemces 6 paznuunvie
OMPpAciu NPOMBIULIEHHOCMU U COYUATbHbIE UHPPACmpPYKmYpbl. B mo dice epems smu
MEXHON02UU, HAPAODY C PAOOM NPEUMYWecms, Hecym 6 cebe U PUCKU. CYuWecmayion
maxue npooaembvl, KAk CHUMCeHUe 4eno8euecko2o pakmopa, 6e30nacHocms OaHHbIX, a
Maxoice He2amusHoe GIUAHUEe HA CNOCOOHOCMb YYAWUXCA K CAMOCMOAMENbHOMY
MblweHuro. B cmamve ananusupyromcs 603MONMCHOCMU U PUCKU UCHOIb308AHUS
UCKYCCMBEHH020 UHMENIeKMAd 68 00pa308aHull ¢ HAY4HOU U Quiocopckoti mouxu
3penus..

Knrwouesvie cnoea: uckyccmeennwviti unmennekm (Al), ChatGPT, evicuee
obpazosanue, yughposas mpancghopmayus, asmomamuzayus, a0anmuHsvle CUCembl
obyuenus, cucmema oyenku MU, ungpopmayuonnas b6esonacnocms, Mupogoti onvim.

ANNOTATION
Recently, artificial intelligence (Al) has been introduced into various industries
and social infrastructures. At the same time, these technologies, along with a number
of benefits, also pose risks: there are problems such as a decrease in the human factor,
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data security, and a negative impact on the independent thinking capacity of students.
This article analyzes the opportunities and risks of using artificial intelligence in
education from a scientific and philosophical perspective.

Keywords: artificial intelligence (Al), ChatGPT, higher education, digital
transformation, automation, adaptive learning systems, Al assessment system,
information security, global experience.

XXl asrda sun’iy intellekt (SI) texnologiyalarining rivojlanishi hayotning deyarli
barcha sohalariga ta’sir ko‘rsatmoqda. Xususan, ta’lim sohasi sun’iy intellekt (SI)
vositalari yordamida tubdan o‘zgarishga yuz tutmoqda. Ragamli transformatsiya
sun’ty intellekt (SI) ni o‘quv jarayonlariga integratsiya qilish orqali talabalar uchun
ham, pedagoglar uchun ham yangicha imkoniyatlar yaratmogda. Ammo bu
imkoniyatlar bilan birga turli xavf va cheklovlar ham mavjud. Sun’iy intellekt — bu
kompyuter tizimlari tomonidan insonning aqliy faoliyatini, ya’ni o‘rganish, tahlil
gilish, mulogot qilish, muammo yechish kabi funksiyalarni takrorlay oladigan
texnologiyalar majmuasidir.

Ta’lim tizimida sun’iy intellekt quyidagi sohalarda keng qo‘llanmoqda:

o Adaptiv o‘quv platformalari (Khan Academy, Coursera) — o‘quvchi darajasiga
mos darslar va testlarni avtomatik taklif gilishda;

« Avtomatlashtirilgan baholash tizimlari — yozma ishlarga grammatik, stilistik
tahlil qgilishda;

o Virtual yordamchilar va Al o‘qituvchilar (Duolingo) — o‘quvchilarning
savollariga real vaqt rejimida javob berishda;

o Ta’limtahlili (Learning analytics) — o‘quvchilarning faolligi, yutuq dinamikasi,
qiyinchiliklari asosida ma’lumot yig‘ish va tahlil qilishda [UNESCO, 2023:
https://unesdoc.unesco.org/ark:/48223/pf0000387387].

Oksforddagi Oliy Ta’lim Siyosati Instituti (HEPI) tomonidan yaqinda o‘tkazilgan
tadqiqot natijalariga ko‘ra, Buyuk Britaniyada talabalar orasida sun’iy Intellekt (SI)
vositalaridan foydalanish darajasi 92% ga yetgan [Karen MacGregor. “Al use by
students surges to 92%, second HEPI survey finds”, Join the race to make sustainable
world journal. 28.02.2025]. Eng ajablanarlisi shundaki, 2024-yilda talabalar orasida Sl
dan foydalanish darajasi 66% bo‘lgan. Baholash jarayonida SI dan foydalanadigan
talabalar ulushi esa 53% dan 88% ga oshgan.

Hisobotga ko‘ra, talabalar SI vositalaridan asosan quyidagi magsadlarda
foydalanadi:

-Tushunchalarni tushuntirish — 58% (2024-yilda 36% bo‘lgan)

-Magolalarni gisgacha bayon gilish — eng katta o°sish kuzatilgan

-Tadqiqot g‘oyalarini taklif qilish;
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-S| tomonidan yaratilgan matnni ishlatish — 18%

Tadqiqotga ko‘ra, talabalar SI dan foydalanish sabablarini quyidagicha
izohlashgan:

-Vagtni tejash

-Ish sifati yaxshilanishi

Shu bilan birga, SI dan foydalanishdan voz kechishga undovchi asosiy sabablar
ham mavjud, bular;

-Akademik gonunbuzarlikda ayblanish xavfi;

-Noto‘g‘ri yoki noxolis natijalar olish ehtimoli borligi [Karen MacGregor. “Al
use by students surges to 92%, second HEPI survey finds”, Join the race to make
sustainable world journal. 28.02.2025].

Ta’limdagi sun’iy intellektning ijobiy tomonlarini quyidagilarda ko‘rishimiz
mumkin:

Individuallashtirilgan yondashuv - Sun’iy intellekt o‘quvchilarning bilim
darajasi, qiziqishlari, o‘rganish sur’atlarini aniqlab, ularga mos kontent taklif qiladi.
Bu esa ta’limda shaxsiylashtirilgan yondashuvni ta’minlaydi [OECD, 2021:
https://www.oecd.org/education/ai-and-the-future-of-skills.htm]. Talabalarning
individual ehtiyojlariga moslashgan holda, sun’iy intellekt turli xil o‘rganish uslublari

va metodlarini taklif etishi mumkin, bu esa o‘quvchilarning salohiyatini gisman
ro‘yobga chiqgarishiga yordam beradi. Ya’ni Al har bir o‘quvchi va talabaning
potensialiga mos ta’lim dasturlarini ishlab chiqib individual salohiyatini maksimum
darajada olib chigish kabi imkoniyatga ega.

Avtomatik baholash tizimlari - Sl test, esse, yozma ishlarni real vaqt rejimida
baholaydi. Bu baholashda insoniy xatolarning oldini olib, obyektivlikni oshiradi.
Masalan, EdTech kompaniyasi “Turnitin” akademik yozuvlarni plagiatga tahlil
giluvchi Sl asosidagi tizim hisoblanadi [https://www.turnitin.com/].

Resurslarga keng kirish imkoniyati - Sun’iy intellekt yordamida o‘quvchilar har
ganday vagtda va istalgan joyda dars olishlari mumkin. Bu aynigsa chekka
hududlardagi yoki nogironligi bo‘lgan o‘quvchilar uchun foydalidir.

Interaktiv o‘qitish imkoniyatlari - AR/VR texnologiyalari bilan birgalikda Sl
orgali laboratoriya tajribalari, tarixiy vogealarni simulyatsiya qilish kabi usullar
o‘quvchilarni o‘qishga jalb etadi.

Pedagoglar uchun yordamchi vosita - Sl texnologiyalari dars rejasini tuzish,
darsliklar yaratish, ta’limiy tavsiyalar ishlab chiqish kabi ishlarni avtomatlashtiradi. Bu
o‘qituvchilarning intellektual yukini kamaytiradi [Yo‘ldashev A. 2022. Ta’limda suniy
intellektning imkoniyatlari. Academic Research in Educational Sciences, 3(11), 726—
729. https://doi.org/].
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Sun’iy intellektning ta’limdagi salbiy tomonlari shundaki, maxfiylik va
ma’lumotlar xavfsizligi ta’minlanmagan. SI tizimlari ko‘p miqdorda shaxsiy
ma’lumotlar to‘playdi. Ularning noto‘g‘ri qo‘llanilishi yoki uchinchi shaxslar qo‘liga
tushishi xavfi mavjud [Xo‘jabekov U., Ubaydullayeva G. Ta’limda sun’iy intellektning
o‘rni: imkoniyatlar va muammolar. International Scientific and Practical Conference,
2024, may].

Pedagog va talaba o‘rtasidagi insoniy alogalarning mavjud emasligi, chunki

insoniy hissiyot, empatiya, motivatsiya berish kabi jarayonlar SI tomonidan to‘liq
bajarib bo‘lmaydi. Bu holat o‘quvchilarning psixologik holatiga ta’sir qilishi mumkin.
U faqat kimdandir yordam so‘rashga, maslahat so‘rashga undaydi, xolos.
Al ga ega chatbotlardan ChatGPT - OpenAl tomonidan ishlab chigilgan. 2022-yil 30-
noyabrda ishga tushirilgan chatbot. Ketma-ket foydalanuvchi so‘rovlari va javoblari
suhbatning har bir bosqichida kontekst sifatida ko‘rib chiqiladi. Onlayn va an’anaviy
ta’limda talabalar savollariga javob topishlari uchun bir qator imkoniyatlar yaratadi.
Mavjud sun’iy intellekt texnologiyalari pedagoglarga topshiriglar va testlarni, hatto
qo‘lda yozilgan yozma ishlar va hattoki rasmlarni ham o°z ichiga olgan vazifalarni
baholashda yordam beradi. O‘qituvchilar o‘zlarini oddiy va asosiy vazifalardan ozod
qilish uchun bunday sun’ity intellekt vositalaridan foydalanishlari mumkin. Biroq,
ularga talabalar bilan ijtimoiy-emotsional ko‘nikmalarni egallash, talabalarnining
mustaqilligini oshirish va ularga chuqurroq o‘rganish va tahlil gilishni rag‘batlantirish,
tanqgidiy fikrlashni shakllantirish uchun samarali savol berish usullarini ishlab chigish
kabi sun’iy intellekt bajara olmaydigan funksiyalar ham mavjud ekanligini unutmaslik
lozim.

Sun’1y intellektdagi chatbotlar talabalarning savodlilik darajasi pasayishini ham
inobatga olmoq lozim. Masalan, ChatGPT dan ma’lumot izlaganda sun’iy intellektning
o°zbek tilini chuqur bilmasligi bois imlo xatolari, jumlalarda noaniqlik, ma’lumotlarda
qaltis va jiddiy xatoliklar qilishi ehtimoldan holi emas. Va aynan ta’lim tizimida
chatbotlar talabalarni mashg‘ulotlarda dangasalikka, topshiriglarni bajarishda
sustkashlikka, dunyoqarashni kengaytirish o‘rniga, fikrlarini bayon etishda
biryoqlamalilik yoki ma’lum bir qolip chegarasidan chigmaslikka olib kelishi
ehtimoldan yirog emas.

Texnologik jihatdan tengsizlik sun’iy intellekt tizimlaridan foydalanish uchun
internet, qurilmalar, ragamli savodxonlik zarur. Ammo rivojlanayotgan davlatlarda
yoki qishloq hududlarda bu imkoniyatlar har doim mavjud emas. Bu mavjud ta’limdagi
tengsizlikni yanada chuqurlashtiradi [Madiyeva R. Muammo va yechimlar. 30-oktabr,
2023. https://yuz.uz/uz/news/].

“Sun’iy intellekt texnologiyalarini jadal joriy etish uchun shart-sharoitlar
yaratish chora-tadbirlari to‘g‘risida”gi O‘zbekiston Respublikasi Prezidentining
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Qarori  [17.02.2021. PQ-4996-son, https://lex.uz/docs/-5297046] shuningdek
“Sun’iy intellekt texnologiyalarini 2030-yilga qadar rivojlantirish strategiyasi”
O‘zbekiston Respublikasi Prezidentining Qarori [14.10.2024. PQ-358-son
https://lex.uz/uz/docs/-7158604] gabul qilindi. Ragamli texnologiyalar vazirligi
tomonidan “Ragamli O‘zbekiston — 2030 strategiyasiga ko‘ra 2023-yil 24-27-
oktabrda tashkil etilgan “ICTWEEK — 2023” forum doirasida “Sun’iy intellekt
kelajagi va global integratsiya” mavzusida o‘tkazilgan xalgaro sammitda sun’iy
intellekt texnologiyalari va ularni tadbiq etish bo‘yicha xalqaro tajribalarni amalda
tatbiq etish bo‘yicha kelgusidagi rejalar muhokama etildi.

o Singapur ta’lim tizimida “SkillsFuture” dasturi orqali har bir fugaro sun’iy

intellektdan foydalanish bo‘yicha malaka oshirishi mumkin
[https://www.skillsfuture.gov.sq/].

o« AQShdagi IBM Watson Education o‘quvchilarning faoliyatini kuzatib,
individual ta’lim tavsiyalarini beradi [https://www.ibm.com/watson-education].

Xulosa qilib aytganda, global tadqiqotlar shuni ko‘rsatadiki, sun’iy intellekt
texnologiyalari yordamida talabalarning individual o‘zlashtirishi, o‘gituvchilarning
darsni samarali tashkil etishi hamda ta’lim resurslarini optimallashtirish imkoniyati
kengayadi. Sun’iy intellekt o‘quv ~ jarayonlarini avtomatlashtirish, talabalarning
bilim  darajasini aniq baholash, shaxsiylashtirilgan o‘quv dasturlarini yaratish va

masofaviy ta’lim imkoniyatlarini kengaytirish uchun katta imkoniyatlar yaratadi.
Ushbu texnologiyalarni joriy qilish orqgali oliy ta’lim muassasalarida ta’lim sifatini
oshirish, samaradorlikni kuchaytirish va ta’lim oluvchilarga yanada moslashuvchan
muhit yaratish mumkin. Biroq, sun’iy intellektning to‘laqonli integratsiyasi uchun
axborot xavfsizligi va axloqiy masalalarni e’tibordan chetda qoldirmaslik lozim.
Buning uchun har bir maktab yoki universitet Sl vositalarini joriy etishda etik kodeks
ishlab chiqishi zarur. Pedagoglar va talabalar uchun ragamli savodxonlik bo‘yicha
muntazam treninglar tashkil etilishi lozim. Shaxsiy ma’lumotlar himoyasi bo‘yicha
qat’iy qonunchilik hujjatlari ishlab chigilishi zarur. Mahalliy SI dasturlarini yaratish
orqali xorijly texnologiyalarga to‘liq garamlikni kamaytirish bo‘yicha dasturlar
yaratish. [lmiy izlanishlar orqgali sun’iy intellekt tizimlarining ijtimoiy-falsafiy, axlogiy
ogibatlari chuqur o‘rganilishi kerak. Ammo sun’iy intellekt vositalari inson o‘rnini
to‘lig egallay olmaydi. Ular o‘qituvchini almashtirmasdan, balki unga yordam
beruvchi vosita sifatida gabul qilinmog‘i lozim. Shuningdek, axloqiy, huquqiy va
texnologik muammolarga tayyor turish zarur.
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Annotatsiya. L-triptofan - govoq urug ‘ida topilgan foydali aminokislota bo ‘lib,
u muntazam ravishda iste’'mol qilinganda uyqu sifati va davomiyligini yaxshilaydi.
Og ‘iz orqali qabul qgilinganda, bu aminokislota serotonin va niatsinga aylanadi, bu esa
o z navbatida nafaqat uyquga, balki tananing hissiy holatiga ham ta’sir qiladi, bu
kundalik hayotda juda muhim bo ‘lib, unda odam tez-tez stressni boshdan kechiradi.
Qovoq urug ‘lari tarkibidagi moddalar asab tizimining ishiga ijobiy ta’sir ko ‘rsatadi,
organizmning xotira kabi kognitiv funktsiyalarini va yangi ma'lumotlarni o zlashtirish
tezligini yaxshilaydi. Bundan tashqari, qovoq urug ‘lari magniyning ajoyib manbai
bo ‘lib, u ham uyqu sifatiga ta’sir giladi.

Qovoq urug lari prostata sog ‘lig‘ini qo ‘llab-quvvatlashdan antioksidant va
vallig ‘lanishga qarshi ta’sirga gadar porloq teri va umumiy salomatlikni qo ‘llab-
quvvatlaydi, ular bir qator potentsial foydalarga ega. Qovoq urug ‘ining foydali
xususiyatlari oshqozon, ko ‘krak, o‘pka, prostata va yo‘g‘on ichakning malign
neoplazmalari xavfini kamaytirishi mumkin.

Kalit so “zlar: Cucurbita pepo, antioksidant, omega-3, omega-6, prostate, diabet.

TBHIKBEHHBIE CEMEHA KAK IMTPUPOJITHOE JEYEBHOE CPE/JICTBO:
AX POJIb B HAPOJHOW MEJUIUHE
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Annomayusn. L-mpunmogpan  aensiemcs  noae3Hou O OpeaHuIMd
AMUHOKUCIIOMOU, KOMOPAsl UMeemcsi 8 COCmase cemedex muiKebl, Npu pe2yispHoOM
ynompeonieHuUu Moxcem NOblICUMb KAYeCmeo U NpoooadCumenbHocms cHa. Illpu
npueme 6HYMpPb 5MA AMUHOKUCIOMA Npespaujaemcs 6 CepoOmOHUH U HUAYUH,
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KOmopble 8 C8010 ouepedb GIUAIOM He MONbKO HA COH, HO U HA IMOYUOHATIbHOE
COCMOsIHUE OP2AHUIMA, YMO MAK 8ANCHO 8 NOBCEOHEBHOU HCUZHU, 8 KOMOPOUL YeNloBeK
yacmo ucneimsiéaem cmpecc. Bewecmea, eéxooswue 6 cocmag cemsan mulKebl,
NOJOACUMENLHO BIUAIOM HA PAOOMY HEPEHOU CUCMEMbl, VIYUULAIOM KOSHUMUBHbIE
QyHKYyuu opeanuzma, makue KaxKk NaMAmsb, U ObLICMPOmMY YC8AUBAHUS HOBOU
ungopmayuu. bonee smoeo, muikeennvie cemeuku — OMAUUHBIL UCMOYHUK MACHUSL,
KOMOPbll MaKice 8Iusem Ha Kawecmaeo CHd.

ToikeenHble cemeuxu no00epPICUBAIOM CUAHUE KOJCU U obujee 300pogve, om
NnO00epIHCKU  300p08bsi  Npocmamvl 00 obecneyeHus aHMmuOKCUOAHMHO20 U
NPOMUBOBOCHATUMENIbHO20 OeUCmeusi - OH 001adaem psiaooM NOMEHYUATLHBIX
npeumywecms. Ilonesnvie ceolicmea cemeuex MbIKEbl MOSYM CHUNCAMb PUCK
3/10KAYEeCMBEHHbIX  HOB000PA308AHULL  JHCeYOKA, MOJOYHOU  Jicele3bl,  JNecKUX,
npocmamul U MOJACMOU KUUKU.

Kntouesvie cnoea: Cucurbita pepo, ammuokcuoanm, omeea-3, omeza-6,
npocmama, ouabem.

PUMPKIN SEEDS AS A NATURAL REMEDY: THEIR ROLE IN
TRADITIONAL MEDICINE

Jalilova Feruza Sodigovna
Bukhara State Medical Institute named after Abu Ali ibn Sino.
Bukhara, Uzbekistan. e-mail: jalilova.feruza@bsmi.uz

Abstract. L-tryptophan is an amino acid that is beneficial for the body, which is
found in pumpkin seeds, and when consumed regularly can improve the quality and
duration of sleep. When taken orally, this amino acid is converted into serotonin and
niacin, which in turn affect not only sleep, but also the emotional state of the body,
which is so important in everyday life, in which a person often experiences stress.
Substances found in pumpkin seeds have a positive effect on the functioning of the
nervous system, improve cognitive functions of the body, such as memory, and the
speed of assimilation of new information. Moreover, pumpkin seeds are an excellent
source of magnesium, which also affects the quality of sleep.

Pumpkin seeds support skin radiance and overall health, from supporting
prostate health to providing antioxidant and anti-inflammatory effects, they have a
number of potential benefits. The health benefits of pumpkin seeds may reduce the risk
of cancers of the stomach, breast, lung, prostate, and colon.

Key words: Cucurbita pepo, antioxidant, omega-3, omega-6, prostate, diabetes.

Qovoqgdoshlar (Cucurbitaceae Juss.) oilasi Yer yuzining deyarli barcha
mintaqalarida tarqalgan va 800 turni o‘z ichiga oladi. O‘zbekiston florasida ushbu
oilaning tabiiy holda o‘suvchi 18 turi mavjud. Qovoq navlari esa 900 ga yaqin bo‘lib,
ulardan 400 navi iste’molga yaroqli. Qovoq (Cucurbita L.) gajjaklari yordamida osilib
yoki yotib o‘suvchi, dag‘al tukli, girrali poyaga ega, uzunligi 4-6 m ga yetadigan bir
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yillik xo‘jalik ahamiyatiga ega o‘t o‘simlik. Nafagat qovogning o‘zi, balki uning
urug‘lari ham sog‘liq uchun foydali hisoblanadi.

Qovoq urug‘i juda to‘yimli va organizm uchun foydalidir. Qovoq urug‘i,
Shimoliy Amerikada "pepita” nomi bilan tanilgan, juda ozigaga boy va organizm
uchun foydalidir.. Ular qovoqdan olinadi va yeyish mumkin bo‘lgan qismlar sirasiga
kiradi. Ushbu wurug‘lar tolaga boy tashqi qobiq bilan qoplangan bo‘lib,
antioksidantlarga boy va organizm uchun juda foydalidir. Sog‘liq uchun foyda
beruvchi asosiy komponentlarga omega-3 va omega-6 yog‘ Kkislotalari, tola,
antioksidantlar, vitaminlar va minerallar kiradi [1, 2, 22, 23]. Qovoq urug‘lari sog‘lom
yog‘lar, magniy va ruxga boy bo‘lib, yurak va prostata salomatligini yaxshilaydi,
hamda ba’zi saraton turlariga qarshi himoya qiladi. Ular marganes va K vitaminiga boy
bo‘lib, yaralarni bitishida yordam beradi, shuningdek, immunitetni kuchaytiradigan
ruxga ham boydir.

Qovoq urug‘lari antioksidantlarga boy bo‘lgani uchun yallig‘lanishni
kamaytiradi va hujayralarni erkin radikallardan himoya qiladi. Ular sog‘lom va nurli
terini saqlashga yordam beradi. Qovoq urug‘lariga boy ratsion oshqozon, ko‘krak,
o‘pka, prostata va ichak saratoni xavfini kamaytirish bilan bog‘lig. Qovoq
urug‘laridagi lignanlar ko‘krak saratoni oldini olishda muhim rol o‘ynashi mumkin.
Tadqiqotlarga ko‘ra, ko*proq lignan iste’mol qilgan insonlar saratonga kamroq duchor
bo‘ladi. Qovoq urug‘lari prostata kattalashuvi va siydik pufagi faolligi kabi
muammolarga yordam berishi mumkin. Ular yengil ta’mli va yong‘oqqa o‘xshash
xiralashtiruvchi tuzilishga ega bo‘lib, xom yoki qovurilgan holatda iste’mol qilinadi
[3, 25, 26].

Qovoq urug‘lari yumaloq va yassi shaklda bo‘ladi, tashqi qismi esa yashil
rangdagi qobiq bilan qoplangan. Ba’zilar bu urug‘larni axlat deb hisoblab, ularni
tashlab yuborishadi, ammo aslida ular juda foydalidir — ham xom, ham pishirilgan
(qovurilgan) holatda iste’mol qilinishi mumkin. Hozirgi kunda ular o‘simtirilgan yoki
qovurilgan holatda sog‘lom yegulik sifatida sotiladi.

Bu urug‘lar “Cucurbita” turkumiga mansub qovoq mevasidan olinadi. Qovoq
urug‘lari haqiqiy ozuga manbai bo‘lib, quyidagi tarkibiy qismlarga boy:

« Sterollar

e Yog’ kislotalari

« Tokoferollar

« Selen

« Karotinoidlar

« Magniy tuzlari

« Kukurbitin

« Fitosterollar
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« Aminokislotalar

« p-tokoferol

« Skvalen

« Fitoestrogenlar
Shu sababli ular fenolik birikmalar yoki ikkilamchi metabolitlar deb hisoblanadi —
antioksidant va nutratsevtik xususiyatlarga ega [29,30,31]. Ularni kundalik ovgatlanish
tarkibiga kiritish juda oson. Ular yengil taom sifatida iste’mol qilinishi, qovurilib
ziravorlar bilan tayyorlanishi yoki smuzi (kokteyl)larga qo‘shilishi mumkin.

Tarixda qovoq funktsional ozig-ovqat va dori sifatida ishlatilgan. Bolgariya,
Turkiya, Xitoy, Ukraina, Argentina, Meksika, Hindiston va Braziliya kabi
mamlakatlarda qovoq dori sifatida ishlatilgan. Bugungi kunda ham ular kengaygan
prostata bezlarini davolash uchun ishlatiladi. Qovoq urug‘lari diuretik va antigelmintik
ekanligi ham ma’lum. Ular ichak qurtlarini, harakat kasalligini, ko‘ngil aynishi,
iktidarsizlik, shishgan prostata va siyishni davolaydi. Bu urug‘lar siydik yo‘llari
infektsiyalarini davolashda ham foydalidir. Bolalarda bu urug‘lar tirnash xususiyati
beruvchi siydik pufagi va bolalarda to‘shakda namlanish muammosini davolash uchun
tasdiglangan. Kundalik ratsionga oshqovoq urug‘ini qo‘shish aynigsa gandli diabet va
ayrim saraton kasalliklari bilan og‘riganlar uchun juda foydali ekanligini isbotladi. 8-
12 Gossel-E Williams (2008) tomonidan olib borilgan tadqgiqotlarga ko‘ra, bu
urug‘larning ekstraktlari bachadon og‘irligini, sut bezlari, suyak zichligini oshirish
uchun va hatto ular giperlipidlarning oldini olishda muhim rol o‘ynaydi, deb ishoniladi.
Immunitetni o°z ichiga olganligi sababli, zin erkaklarda va homiladorlikda tug‘ilishni
yaxshilaydi, bu bolaning sog‘lom o‘sishiga olib keladi, ular palmitik, stearik, oleyk va
linoleik kislotalarning boy manbalari hisoblanadi [4, 27, 28].

Qovoq urug‘ining salomatlik uchun potentsial foydalari - Prostata bezi salomatligi.

Bir nechta tadqiqotlar shuni ko‘rsatadiki, qovoq urug‘i ekstrakti prostata sog‘lig‘ini
qo‘llab-quvvatlashga yordam beradi. Qovoq urug‘larida ko‘p bo‘lgan beta-sitosterol
kabi o‘simlik sterollari prostata kengayishini inhibe qilishi mumkin. Qovoq urug‘ining
antioksidantlari ham yallig‘lanishni kamaytiradi va prostata o‘sishini oldini oladi.

* govoq urug‘i yog‘i va ekstrakti siydik pufagi silliq mushaklarini bo‘shashtiradi.

Bu siydik pufagining haddan tashqari shoshilinch siydik chigarishni va

chastotani engillashtirishi mumkin

* qovoq urug‘i ekstrakti kukuni bo‘shligdan keyingi qoldiq hajmini kamaytirish
orqali siydik pufagi funktsiyasini yaxshilagan. Bu to‘liq bo‘shatishni qo‘llab-
quvvatlash uchun siydik pufagi mushaklariga bevosita ta’sir qilishi
mumkinligini ko‘rsatadi.

* Karotinoidlar, tokoferollar va sink kabi qovoq urug‘i biritkmalari in vitro
tadqiqotlariga ko‘ra antioksidant va yallig‘lanishga qarshi ta’sirga ega. Bu
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tizimli yallig‘lanishni kamaytirishi mumkin. Qovoq urug‘lari ekstrakti yuqori
antioksidant xususiyatlarga ega va antioksidant himoyani kuchaytiradi. Bu
surunkali kasallik bilan bog‘liq oksidlovchi zararni kamaytirishi mumkin [5,
9,10,11].
Fiziokimyoviy xususiyatlar — moddaning kimyoviy tuzilmasi o‘zgarmasdan
aniglanadigan xossalari bo‘lib, sog‘liq uchun foydali ta’sir ko‘rsatadi.
Tadqiqotlarga ko‘ra, qovoq urug‘larining tarkibi quyidagicha:
« Yog* miqdori: 41,59%
« Ogqsil migdori: 25,4%
« Namlik: 5,2%
« Qo‘pol tolalar: 5,34%
« Kul (ash): 2,49%
« Uglevodlar: 25,19%
Turli navlaridagi asosiy moddalarning (yog‘ kislotalari, tokoferollar, sterollar va
fitoestrogenlar) tarkibi bir xil bo‘ladi. Shuningdek, ogsillar, minerallar va estrogenik
xususiyatlar ham mavjud.
Omega yog* kislotalari - poliyog* Kislotalari bo‘lib, Qovoq urug‘lari omega-3 va
omega-6 yog* kislotalariga boy.
Omega-3 yog* kislotalari:
« Depressiya va xavotirni kamaytiradi
« Ruhiy kasalliklarni davolashga yordam beradi
« Ko‘z salomatligini yaxshilaydi
o Homiladorlik va erta hayotda miya rivojlanishini qo‘llab-quvvatlaydi
« Yurak xastaliklarining oldini oladi
« Astma va bolalardagi ADD/ADHD simptomlarini kamaytiradi
« Moddalar almashinuvi buzilishida yordam beradi
« Yallig‘lanishga qarshi kurashadi
« Autoimmun kasalliklarda yordam beradi
« Altsgeymer kasalligini oldini olishi mumkin
« Jigar yog‘lanishini kamaytiradi
« Suyak va bo‘g‘im salomatligini qo‘llaydi
« Hayz og‘rig‘ini yengillashtiradi
« Uyquni yaxshilaydi
« Teri uchun foydali
Omega-6 yog* kislotalari:
« Miya faoliyati va umumiy o‘sish uchun zarur
« Teri va soch o‘sishini qo‘llab-quvvatlaydi
« Suyak salomatligini saglaydi
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« Reproduktiv tizim faoliyatini yaxshilaydi
Oziq moddalarning energiya uyi sifatida tanilgan qovoq urug‘lari tanamiz uchun juda
ko‘p sog‘liq uchun foyda keltiradi. Ular qondagi gand miqdorini pasaytirishdan tortib,
ba’zi saraton kasalliklari xavfini kamaytirishgacha bo‘lgan turli xil ijobiy
xususiyatlarga ega. Ular omega yog* kislotalari va rux, kaliy, magniy va boshqalar kabi
minerallarga boy. Ular shuningdek, fitoestrogenga ega va estrogenga o°‘xshash
xususiyatlarga ega. [6, 12, 13, 14, 30, 31].
Qandli diabetga qarshi ta’siri. Qonda shakar darajasi juda yuqori bo‘lganda gandli
diabet paydo bo‘ladi. Bu ikki xil

1. Insulinga bog‘liq diabet (I tur) — insulin ishlab chiqarilishi yo‘q yoki juda kam.

2. Insulinga bog‘liq bo‘lmagan diabet (II tur) — hujayralar insulin ta’sirini tan

olmaydi.

Har ikki holatda ham qondagi glyukoza miqdori ortadi va sog‘liq uchun salbiy
ta’sirlar keltirib chiqaradi.

Bu erda insulin ishlab chigarish kam migdorda yoki umuman ishlab
chiqarilmaydi va insulinga bog‘liq bo‘lmagan gandli diabetda yoki mahsulot nolga
teng yoki insulin hujayralar tomonidan rad etiladi, buning natijasida glikogen
rezervuarlari parchalanib, glyukoza hosil giladi va sog‘likka salbiy ta’sir giladi. Ikkala
holatda ham qondagi shakar darajasi yuqori bo‘ladi. Glyukoza darajasining ko‘tarilishi
tufayli organizm ko‘plab muammolarga duch keladi. Qovoq urug‘lari tanadagi qon
shakar darajasini pasaytiradi." Ularda qon shakar darajasini nazorat gilishda yordam
beradigan yuqori migdorda magniy mavjud. Shunday qilib, qovoq urug‘i diabetning
oldini olishga yordam beradi va shu bilan diabetga chalinish xavfini kamaytiradi.
Shuning uchun ularni dietaga kiritish diabet bilan og‘riganlar uchun juda foydali
bo‘ladi. [7,15, 16, 17].

Ular tarkibida magniy miqdori yuqori bo‘lganligi sababli diabetga foydali ta’sir
ko‘rsatishi ma’lum. Magniyga boy dietalar 127 000 dan ortiq kattalar ishtirokidagi
kuzatuv tadqiqotlarida erkaklarda T2D bilan kasallanishning 33% va ayollarda 34% ga
kamayishi bilan bog‘liq.

Qovoq urug‘lari tabiiy triptofan manbaidir. Triptofan — bu organizmda uyquni
rag‘batlantiruvchi aminokislotadir. Tadqiqotlarga ko‘ra, kundalik 1 gramm triptofan
iste’moli uyqu sifatini yaxshilaydi.

Bundan tashqari:
« Qovoq urug‘lari magniyga ham boy.
« Magniy darajasi uyqu sifatiga bevosita ta’sir giladi - ya’ni, organizmdagi
magniy yetarli bo‘lsa, odam yaxshi uxlaydi.
Qovoq urug‘lari:
« Vitaminlar va minerallarga juda boy.
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« Natriy migdori past, ammo kaliy ko‘p - bu yurak-gon tomir tizimiga foydali.
Fenil gidroksil guruhini o‘z ichiga oladi - bu modda zararli radikallarning
oksidlanishini to‘xtatadi. [21, 22, 23, 24, 25, 26, 27].
Qo‘llanilishi:
o Urug‘ yog‘i pishirishda (nonvoylikda) ishlatiladi.
« Un (kukun) holida ham ishlatiladi.
« Yog" tarkibidagi moddalar kapsula shaklida iste’mol gilinishi mumkin —
aynigsa urug‘ni iste’'mol qila olmaydiganlar uchun.
« Kosmetika sohasida ham ishlatiladi - sog‘lom teri va soch uchun foydali.
Xulosa
Ushbu tadgiqotlar asosida xulosa gilish mumkinki, qovoq urug‘lari haqiqiy oziq modda
koni hisoblanadi. Ular quyidagi jihatlari bilan ajralib turadi:
« Sog‘liq uchun juda foydali
« Farmatsevtik va nutratsevtik mahsulot sifatida ishlatiladi
« Antioksidantlar, vitaminlar, mineral moddalar, ogsillar, omega yog* kislotalari
va boshqa ko‘plab foydali moddalarga boy
Asosiy foydalari:
« Yallig‘lanishni kamaytiradi, organizmni zararli kasalliklardan himoya giladi
o Ko‘z salomatligini yaxshilaydi
« Protein va to‘yintirilmagan yog‘larga boy
« Temir, kalsiy, B2 vitamini, folat, beta-karotin mavjud
« Omega-6 va omega-3 yog* kislotalari mavjud
« Sterollar, skvalen va tokoferollar sog‘liq uchun foydali

« Qonda shakar darajasini balanslaydi

« Ortigcha vazn (semizlik) muammosiga yordam beradi

« Siydik pufagi muammolari bo‘lganlar uchun foydali
Sog‘lom ozuga izlayotganlar - aynigsa diabet, gipertenziya va semizlikdan aziyat
chekuvchilar uchun - qovoq urug‘i ideal tanlovdir.
Umumiy foydalari: Antidiabetik, antisaraton, ruhiy tushkunlik va xavotirga garshi,
yurakni sog‘lomlashtiruvchi, antioksidant, teri va ko‘z salomatligi uchun foydali,
prostata saratoni va siydik yo‘llari muammolarini davolovchi, uyquni yaxshilovchi,
immunitetni kuchaytiruvchi, hamda teri va sochlar uchun tabiiy go‘zallik manbaidir.
Ammo, xalq tibbiyotdagi gadimiy fikrlarni tasdiglash uchun ko‘proq ilmiy dalillar
zarur.
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ABSTRACT

This article presents the results of an experimental study investigating the
response of newborn rat tissues to excess and deficiency of thyroxine in the bodies of
lactating female rats, as well as the morphofunctional state of the thyroid gland in
suckling offspring. The findings indicate that both an excess and a deficiency of
thyroxine in maternal milk result in significant alterations in various biochemical
parameters in the offspring.

Key words: thyroxine excess and deficiency, milk, pituitary thyrotrophs, thyroid-
stimulating hormone (TSH), thyroid gland, mitochondrial a-glycerophosphate oxidase,
suckling rats.

Introduction. Thyroid hormones play a crucial role in metabolism due to their
pronounced regulatory influence on its fundamental functions. The first indications of
the possible transfer of thyroid hormones from a lactating mother to her offspring via
milk appeared as early as the late 1950s [7]. It was demonstrated that when thyroxine
(T4) is administered intravenously to lactating rats, it appears in their milk, with T4
concentrations reaching 38-74% of those found in plasma. It is assumed that thyroid
hormones are transferred into breast milk, enter the body of the suckling pups, and may
exert a regulatory effect on their thyroid function. Similar conclusions were drawn by
researchers studying the levels of T4 and triiodothyronine (T3) in the breast milk of
humans and primates [9]. Moreover, studies of human milk have revealed a significant
increase in these hormones as lactation progresses, particularly during the transition
from colostrum to mature milk. Thus, literature data suggest that thyroid hormones are
secreted into human breast milk and may influence the developing organism of the
newborn. At the same time, this phenomenon requires further investigation.
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Objective of the Study. To evaluate the effect of excess and deficiency of
thyroxine in lactating rats on tissue responses in newborns and on the morphofunctional
state of the thyroid gland in suckling rat pups in an experimental setting.

Materials and Methods. The experiments were conducted on pregnant and
lactating rats and their offspring. A reduced level of thyroid hormones was achieved
through thyroidectomy. The thyroidectomy was performed under ether anesthesia
using a standard technique [2]. An elevated level of thyroid hormones was induced by
daily administration of L-thyroxine at a dose of 100 pg per 100 g of body weight in the
morning.

To assess tissue sensitivity to insulin, in some of the pups, after euthanasia under ether
anesthesia, the diaphragm was isolated and placed in Medium 199 containing insulin
at a concentration of 1 mU/ml. After one hour of incubation, glucose concentration in
the incubation medium was measured using the orthotoluidine method of Hultman,
modified by Hivarinene-Nikkila, and glycogen content in the tissue was determined
using the anthrone reagent. The a-glycerophosphate oxidase activity of liver
mitochondria, obtained by differential centrifugation, was measured using a
polarographic method. To study the morphofunctional state of the thyroid gland,
morphometric analysis was performed on the thyroid glands of suckling rat pups.
Thyrotropin (TSH) levels were determined using a radioimmunoassay. Depending on
the experimental series, the suckling pups were euthanized in accordance with ethical
standards on days 1, 5, 6, 8, 10, 15, 17, and 21 of postnatal development.

The obtained numerical data were statistically processed using Student’s t-test.

Results and Discussion. The spectrum of biological effects of T4 and T3 is
extremely broad, and receptors for these hormones are found in virtually all organs and
tissues. Thyroid hormones exert positive chronotropic and inotropic effects on the
heart, promote lipolysis, accelerate gas exchange in the lungs, increase blood flow and
glomerular filtration in the kidneys, thereby enhancing diuresis, and stimulate redox
reactions in many organs and tissues [3]. In this study, one of the criteria used to
evaluate the influence of milk-borne thyroid hormones on the suckling pups was the
state of carbohydrate metabolism. It is well known that thyroid hormones regulate the
expression of genes in hepatocytes involved in gluconeogenesis, glycogen metabolism,
and insulin action. T3 is known to have a regulatory effect on the enzyme
phosphoenolpyruvate carboxykinase, which plays a key role in the cascade of
gluconeogenic reactions [8, 10]. It also increases the expression of glucose-6-
phosphatase mMRNA, the terminal enzyme in gluconeogenesis and glycogenolysis,
which catalyzes the hydrolysis of glucose-6-phosphate to produce free glucose [11,
12].
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Thyroidectomy in lactating rats led to a decrease in T4 content in the maternal
milk as well as in the serum of the suckling rat pups. Conversely, administration of T4
to lactating mothers resulted in dose-dependent changes in T4 concentrations in both
the milk and the serum of the newborn pups. Following maternal thyroidectomy, a
significant reduction was observed in the blood glucose concentration (from 81.0 to
62.0 mg%) and hepatic glycogen content (from 1.0 to 0.336 g%) in the offspring.
Administration of thyroxine to the lactating mothers normalized glucose and glycogen
levels in the pups.

An investigation of tissue sensitivity to insulin revealed that when insulin was added
to the incubation medium containing muscle tissue (diaphragm) isolated from the
offspring of thyroidectomized dams, there was neither an increase in glucose uptake
nor an enhancement in glycogen synthesis (Table 1).

Table 1.
Effect of insulin (1 mU/ml) on glycogen accumulation in the diaphragm and glucose
depletion in the incubation medium in suckling rat pups born to sham-operated and
thyroidectomized (T/E), and T4-treated thyroidectomized (T/E + T4) lactating rats

Group Glucose, mg% Glycogen, g%
Control + Insulin Control + Insulin

Sham T/E 242 +10.0 185+ 13.3 0.226 £ 0.04 (n=12) |0.326 +0.032
(n=15) (n=5) (n=12)

T/IE 246 +12.1 242 +11.0 0.203 +£0.013 (n=12) |0.198 +0.14 (n=12)
(n=14) (n=14)

T/IE + T4 210+ 11.2 (n=6) | 180 + 10.1 0.225 + 0.03 (n=6) 0.315 + 0.02 (n=6)

(n=6)

Note: The studies were conducted on day 6 after maternal thyroidectomy, i.e., on day
8 of lactation; the number of samples is indicated in parentheses.

Thus, the obtained data indicate a reduced sensitivity of the diaphragm in
suckling rat pups from thyroidectomized dams to insulin. It is well known that
hypothyroidism is one of the conditions that can lead to the development of insulin
resistance [4, 5, 6].

Studies of pituitary thyrotropic activity revealed that the level of thyrotropin in
pups from thyroidectomized mothers was slightly higher (22.4 +3.02%) compared to
those from sham-operated (control) mothers (18.8 +2.74%). This was reflected in the
morphological structure of the thyroid gland. Specifically, indicators of thyrocyte
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functional activity were higher in suckling pups from lactating thyroidectomized dams
(Table 2).

The trend toward increased pituitary thyrotropic function in the experimental
group of pups suggests the involvement of the pituitary gland in the regulation of
thyroid status in rat pups aged 3 to 8 days.

It is known that a-glycerophosphate oxidase is a thyroxine-dependent enzyme
and, along with other enzymes, plays an important role in the body by participating in
various metabolic processes [1]. Therefore, the activity of this enzyme may serve as an
indicator of changes in thyroid hormone concentrations.

Table 2.
Morphological indicators of functional activity of the thyroid gland in suckling rat
pups from thyroidectomized lactating dams

Day Surgical | Follicular | Thyroid | Colloid | Functiona | 1*
group Inner Epithelial | Resorptio | | Activity | FAI
Diameter, | Height, n Score Index
of Post nm nm (Pl
developm |operative
ent
5 3 Sham 6,8 2,48 1,21 2,20 0,43
T/E 9,0 2,57 1,30 2,69 0,33
8 6 Sham 11,0 3,2 1,18 2,91 0,34
T/E 8,0 3,8 1,20 1,75 0,57
14 12 Sham 17 3,7 1,3 3,53 0,28
T/E 18 3,9 1,3 3,60 0,27

*Considering that the value of the functional activity index (FAI) is inversely
proportional to the level of function, for the convenience of analysis, we present the
reciprocal values of FAI (1/FAl).

Thyroidectomy of the lactating dam led to a decrease in the activity of o-
glycerophosphate oxidase in the liver mitochondria of pups by more than 50%
compared to the control group by the 10th day of life (Table 3). As the lactation period
progressed, enzyme activity increased from 0.105 to 0.288 umol O per minute per 1
mg of protein. Thyroidectomy of the lactating rat led to a marked decrease in the a-
glycerophosphate oxidase activity of the liver mitochondria of pups on the 8th and 10th
days of lactation. From the 15th day of lactation, enzyme activity in the experimental
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group began to recover to the control level, and by the 21st day, it no longer differed
from the control level. Changes in the a-glycerophosphate oxidase activity of liver
mitochondria in pups an enzyme that serves as a criterion for the peripheral action of
thyroid hormones indicate that the organism of newborn pups significantly responds to
changes in the hormonal status of the lactating mother during lactation.

Table 3.
Activity of a-glycerophosphate oxidase in liver mitochondria of pups from
thyroidectomized rats

Day of lactation Enzyme Activity (pmol Oz per min per mg % of Control
protein)
Control Experimental
8 0,105 + 0,0052 0,079 + 0,0048* 75
10 0,160 + 0,01 0,096 + 0,007 60
15 0,170+ 0,01 0,119 + 0,01* 70
17 0,253 + 0,02 0,30 + 0,02 20
21 0,288 + 0,019 0,286 + 0,018 99
Note: * differences are statistically significant; the number of replicates in all series
was 5.
The administration of T4 to lactating mothers contributed to the normalization of the
response.

Conclusions. Considering the fact that thyroid hormones are transferred to the
offspring through milk, it can be assumed that both a deficiency and an excess of
thyroxine in maternal milk leads to noticeable changes in various biochemical
parameters in the offspring.

A disturbed thyroid status of the lactating mother results in a decrease in the
activity of mitochondrial a-glycerophosphate oxidase in the liver of the sucklings. In
contrast, normalization of the maternal thyroid status leads to a normalization of the
offspring‘s response.

The results of this study expand our understanding of the mechanisms
underlying dysfunction within the “mother—newborn” functional system. They also
highlight the most significant risk factors affecting the neonatal organism, enhance
current knowledge about the role of biologically active compounds in milk during the
early postnatal period, and support the physiological necessity at least for certain
mammalian species of thyroid hormone transfer via milk.
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O‘ZBEK VA INGLIZ TILLARI UCHUN KOD-ALMASHTIRISH (CODE-
SWITCHING) NI ANIQLOVCHI MODEL
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Annotatsiya: Ushbu magqola o ‘zbek va ingliz tillari o ‘rtasidagi kod-almashtirish
(code-switching) jarayonlarini aniglash uchun chuqur o ‘qitishga asoslangan modelni
taqdim etadi. Model ikki tilli matnlarni tahlil gilish va kod-almashtirish nugtalarini
aniqlash uchun maxsus ishlab chigilgan. Tadgiqotda o ‘zbek va ingliz tillaridagi real
hayotiy suhbatlardan olingan ma’lumotlar to ‘plami ishlatilgan. Modelning
samaradorligi Fl-o ‘Ichovi va aniqlik ko ‘rsatkichlari asosida baholanadi. Natijalar
shuni ko ‘rsatadiki, taklif etilgan model kod-almashtirishni aniglashda yuqori
samaradorlikka ega bo ‘lib, bu sohada keyingi tadqiqotiar uchun muhim asos yaratadi.

Kalit so ‘zlar: kod-almashtirish, o ‘zbek tili, ingliz tili, chuqur o ‘qitish, ikki tillilik,
matn tahlili.

Kod-almashtirish ikki yoki undan ortiq tillarni bir suhbatda yoki matnda
navbatma-navbat ishlatish jarayoni bo‘lib, ko‘pincha ikki tilli jamoalarda kuzatiladi.
O‘zbekiston kabi ko‘p tilli muhitda o‘zbek va ingliz tillari o‘rtasidagi kod-almashtirish
keng targalgan. Ushbu hodisani avtomatik aniglash til texnologiyalari, xususan, tabiiy
tillarni qayta ishlash (NLP) sohasida muhim ahamiyatga ega. Ushbu maqola o‘zbek va
ingliz tillari uchun kod-almashtirishni aniqlovchi chuqur o‘qitish modelini taklif giladi.
Magolaning magsadi — modelni loyihalash, uni sinovdan o‘tkazish va natijalarni tahlil
gilish orgali ushbu sohada yangi yondashuvni tagdim etish.

O‘zbek va ingliz tillari o‘rtasidagi kod-almashtirishni (code-switching) aniglash
uchun model ishlab chiqish murakkab, ammo muhim vazifa bo‘lib, bu sohada bir qator
tadgigotlar va yondashuvlar mavjud. Quyida ushbu modelni ishlab chigishda e’tiborga
olinishi kerak bo‘lgan asosiy jihatlar va mumkin bo‘lgan yondashuvlar keltiriladi:

Kod-almashtirish tushunchasi va muammolar

Kod-almashtirish — bu bir suhbat yoki matn doirasida ikki yoki undan ko‘p tillar
o‘rtasida almashish fenomeni. O‘zbek va ingliz tillari kontekstida bu, masalan, bir
jumlada o‘zbekcha va inglizcha so‘zlarning aralashib ishlatilishi bo‘lishi mumkin
(masalan: “Men today ishga boraman”). Ushbu jarayonni aniqlash uchun quyidagi
muammolar yuzaga keladi:
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- Ma’lumotlarning yetishmasligi: O‘zbek-ingliz kod-almashtirishiga oid katta
hajmdagi annotatsiyalangan ma’lumotlar to‘plami (corpus) mavjud emas.

- Tilning o‘ziga xos xususiyatlari: O‘zbek tili fleksiv til bo‘lib, so‘z shakllari
ko‘p o‘zgaradi, ingliz tili esa analitik til. Bu modelni murakkablashtiradi.

- Kontekstga bog‘liglik: Kod-almashtirish ko‘pincha ijtimoiy yoki pragmatik
sabablarga ko‘ra yuzaga keladi, bu esa modelga kontekstni tushunishni talab qiladi.

Mavjud yondashuvlar

Tadqgiqgotlarda kod-almashtirishni aniglash uchun bir nechta usullar qo‘llanilgan,
ulardan o‘zbek-ingliz juftligi uchun foydalanish mumekin:

- Statistik modellar: N-gram modellar yordamida jumlalarda tillar o‘rtasidagi
o‘tish ehtimolligi hisoblanadi. Masalan, Mandarin-Taiwanese kod-almashtirishini
aniglashda n-gram modellar 80.43% F1-skorini bergan.

- Neuronal tarmogqlar: Recurrent Neural Networks (RNN) yoki Transformer
arxitekturasiga asoslangan modellar, aynigsa, til identifikatsiyasi va so‘zlarning tilga
tegishliligini aniglashda samarali. Masalan, turk-ingliz juftligi uchun CRF
(Conditional Random Fields) va n-gramlardan foydalanib, 95.6% F1-skor olingan.

- Deep Learning: Mel-Spectrogram, MFCC (Mel-frequency Cepstral
Coefficients) kabi audio xususiyatlardan foydalanib, ingliz-marathi kod-
almashtirishini aniglashda 92.99% aniqlik qayd etilgan. Bu usul o‘zbek-ingliz nutqini
aniqlashda qo‘llanilishi mumkin.

- Katta til modellaridan foydalanish: Hinglish (Hindi-ingliz) uchun kichikroq
LLM-larni nozik sozlash (fine-tuning) orqgali kontekstni tushunish va tarjima gilishda
yaxshi natijjalar olingan. O‘zbek-ingliz uchun shunga o‘xshash yondashuv sinab
ko‘rilishi mumkin.

O‘zbek-ingliz uchun model ishlab chigish

O‘zbek va ingliz tillari uchun kod-almashtirishni aniglovchi modelni yaratish
uchun quyidagi gadamlar tavsiya etiladi:

Ma’lumotlar to‘plamini yaratish

- Korpus tuzish: O‘zbek-ingliz kod-almashtirishiga oid matnlar (masalan,
Ijtimoiy tarmoglardan, suhbatlardan yoki ommaviy axborot vositalaridan) yig-‘ilishi
kerak. Masalan, turk-ingliz juftligi uchun ijtimoiy tarmoq ma’lumotlari muvaffaqiyatli
ishlatilgan.

- Annotatsiya: Har bir so‘z yoki jumla qaysi tilga tegishli ekanligini belgilash
(masalan, o°‘zbek, ingliz yoki aralash). Bu jarayon qo‘lda yoki avtomatik (masalan, til
identifikatorlari yordamida) amalga oshirilishi mumkin.,

- Audio ma’lumotlar: Agar nutqni aniqlash kerak bo‘lsa, o‘zbek-ingliz aralash
suhbatlar yozib olinishi va transkripsiya gilinishi lozim.
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Model arxitekturasi

- Til identifikatsiyasi: Har bir so‘z yoki subso‘z birligini (token) o‘zbek yoki
ingliz tiliga ajratish uchun BERT yoki XLM-RoBERTa kabi ko‘p tilli modellar
moslashtirilishi mumkin. Turk-ingliz juftligida CRF 95.6% aniglik bergan.

- Kontekst tahlili: Kod-almashtirish sabablarini (kompensator, preferensial yoki
pragmatik) aniglash uchun Transformer modellarining kontekstga sezgir
xususiyatlaridan foydalaniladi.

- Nutg uchun: MFCC va PLP kabi audio xususiyatlarni LSTM yoki CNN bilan
birlashtirib, nutgdagi kod-almashtirishni aniglash mumkin.

Trening va nozik sozlash

- Monolingual ma’lumotlardan foydalanish: O‘zbek va ingliz tillariga oid
alohida korpuslardan foydalanib, modelni dastlab oldindan o‘qitish (pre-training),
so‘ngra kod-almashtirish ma’lumotlari bilan nozik sozlash (fine-tuning) tavsiya etiladi.

- Kam resursli tillar uchun strategiya: O‘zbek tili kam resursli til sifatida
qaraladi, shuning uchun kichikroq modellar (masalan, DistilBERT) va ma’lumotlarni
ko‘paytirish (data augmentation) usullari qo‘llanilishi mumkin.

Baholash

- Metrikalar: F1-skor, aniglik (accuracy) va BLEU (tarjima sifatini baholash
uchun) kabi metrikalar qo‘llaniladi.[](https://ar5iv.labs.arxiv.org/html/2312.13179)

- Test to‘plami: O‘zbek-ingliz aralash jumlalardan iborat test to‘plami tuzilishi
kerak. Masalan, Mandarin-ingliz uchun 200 soatlik ma’lumot ishlatilgan.

Muammolar va cheklovlar

- Ma’lumotlar sifati: O‘zbek-ingliz kod-almashtirishiga oid ma’lumotlar kamligi
tufayli modelning umumlashtirish qobiliyati cheklanishi mumkin.

- O‘zbek tilining murakkabligi: O‘zbek tilining morfosintaktik tuzilishi
(masalan, so‘z tartibining erkinligi) modellarni o‘qitishda qiyinchiliklar tug‘diradi.

- Kontekstni tushunish: Kod-almashtirish ijtimoiy yoki madaniy sabablarga
bog‘liq bo‘lishi mumkin, bu esa modeldan yugori darajadagi semantik tahlilni talab
giladi.

Tavsiyalar

- [jtimoiy tarmoqlardan ma’lumot yig‘ish: Ozbek yoshlari orasida ingliz tilidagi
so‘zlarning ko‘p ishlatilishi (masalan, “okay”, ‘“cool”) tufayli ijtimoiy tarmogqlar
(Telegram, Instagram) yaxshi manba bo‘lishi mumkin.

- O‘zbek tiliga xos xususiyatlarni hisobga olish: O‘zbek tilining fleksiv
xususiyatlarini (masalan, qo‘shimchalar) hisobga olgan holda so‘z shakllarini
normallashtirish zarur.

- Katta til modellaridan foydalanish: GPT-4 yoki LLaMA kabi modellar nozik
sozlanganda kontekstni yaxshirog tushunishi mumkin, ammo bu resurs talab giladi.
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Tadqiqot natijalari shuni ko‘rsatadiki, BERT asosidagi model o‘zbek va ingliz
tillari o‘rtasidagi kod-almashtirishni aniglashda muvaffagiyatli ishlaydi. Biroq,
ma’lumotlar to‘plamining cheklangan hajmi va kontekstga bog‘liglik modelning
umumlashtirish qobiliyatini pasaytirishi mumkin. Kelajakda ma’lumotlar to‘plamini
kengaytirish va boshqa chuqur o‘qitish arxitekturalarini sinab ko‘rish tavsiya etiladi.
Shuningdek, modelni real vaqtda suhbat tahlili uchun moslashtirish muhim istigbol
hisoblanadi.

Xulosa

Ushbu tadqiqot o‘zbek va ingliz tillari o‘rtasidagi kod-almashtirishni aniglash
uchun samarali modelni tagdim etdi. Modelning yuqori anigligi ushbu sohada keyingi
tadqgiqotlar uchun muhim asos yaratadi. Kelajakda quyidagi yo‘nalishlarda ishlarni
davom ettirish tavsiya etiladi:

Ma’lumotlar to‘plamini kengaytirish va turli kontekstlarni gamrab olish.

Modelni boshqga o‘zbekcha-inglizcha suhbat platformalariga integratsiya qilish.

Real vaqgtda kod-almashtirishni aniglash uchun mobil ilovalarni ishlab chigish.
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Abstract. The article discusses the effects of swimming on the human body, as
well as the advantages of the morpho-physiological structures of the female body in
water sports. The main important effects that have a beneficial effect on the body
during swimming are discussed. The total energy expenditure when swimming a
certain distance when women are engaged in water sports is compared with the total
energy expenditure when men are engaged in water sports. The article also discusses
the main important effects that have a beneficial effect on the body during swimming.
It analyzes all kinds of effects and results that female athletes can achieve during
swimming exercises. Swimming has a beneficial effect not only on the physical
condition of the body, but also on the entire musculoskeletal system of the human
body. Regular stay in the water helps to tone the body, prevent colds, develop
willpower and endurance. During swimming, conditions are created to improve the
functioning of the circulatory system; The amount of oxygen absorbed by the organs
and tissues of the entire body increases, venous flow in the legs increases, and the
muscles of the entire body contract almost completely.

Keywords: Metabolism, swimming parameters, physiological indicators,
hydrodynamic opportunities.

Abstract. V state rassmatrivaetsya vliyanie plavaniya na organizm cheloveka,
a takje preimushchestva morfofisiologicheskih struktur jenskogo organizma pri
zanyatiyax etim vidom sporta. Reviews of basic essential effects that have a beneficial
effect on the body and swimming time. Obshchie energozatraty genshchin,
proplyvayushchix opredelennuyu distance and vremya zanyatiy vodnymi sporta,
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sravnivayutsya s obshchimi energozatratami mujchin, zanamiyushchihsya vodnymi
sporta. In this state takje rassmatrivayutsya osnovnye vitalnye effekty, kotorye
vavanie akazyvaet na organism. Analyziruet vse vidy effektov i results, kotoryx mogut
dostich sportsmenki vomya trenirovok po vaniyu. Swimming has a beneficial effect
not only on the physical condition of the organism, but also on the human
musculoskeletal system. Regulyarnoe bybyvanie v vode pomogaet tonizirovat
organism, predotvratit prostudu, a takje razvit silu voli i vynoslivost. During
swimming, the conditions for improving the circulatory system are increased: the
amount of oxygen is increased, the organs and tissues of the whole body are absorbed,
the venous flow in the legs is increased, the muscles of the whole body are reduced to
practical fullness.

Keywords: Exchange rate, swimming efficiency, physiological parameters,
hydrodynamic possibilities.

Annotation. The article discusses the effects of swimming on the human body,
as well as the advantages of the morpho-physiological structures of the female body
Iin water sports. The main important effects that have a beneficial effect on the body
during swimming are discussed. The total energy expenditure when swimming a
certain distance when women are engaged in water sports is compared with the total
energy expenditure when men are engaged in water sports. The article also discusses
the main important effects that have a beneficial effect on the body during swimming.
It analyzes all kinds of effects and results that female athletes can achieve during
swimming. Swimming has a beneficial effect not only on the physical condition of the
body, but also on the entire musculoskeletal system of the human body. Regular stay
in the water helps to tone the body, prevent colds, and develop willpower and
endurance. During swimming, conditions are created to improve the functioning of
the circulatory system: the amount of oxygen absorbed by the organs and tissues of
the entire body increases, venous flow in the legs increases, and the muscles of the
entire body contract almost completely.

Keywords: Metabolism, swimming performance, physiological parameters,
hydrodynamic capabilities.

Relevance. This article discusses the main important effects that swimming has
on the body. The author analyzes all kinds of effects and results that a student can
achieve during swimming lessons. Swimming has a beneficial effect not only on the
physical condition of the body, but also on the entire musculoskeletal system of the
human body, which is a pressing issue today.

The purpose of the study. In modern society, special attention is paid to the
development and strengthening of sports for citizens, especially women. Doctors who
monitor the development of the younger generation consider swimming as a sport that
has a significant positive effect on health and physical development. Swimming has
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a positive effect on both the physical development of the body and the strengthening
of the general health of the body.

Research tasks. One of the main effects of swimming is cooling. Cooling is a
multifaceted process that is of particular importance for the body. In-depth studies
have shown that almost all systems of regulating vital processes are involved. The
skin, which is affected by water temperature, plays an important role in this. Initially,
it occurs due to the effect of cold, under the influence of which the blood vessels of
the skin narrow, which means that the amount of heat released from the body to the
external environment decreases in a cold environment. However, at the same time,
the body is forced to increase heat production, that is, to increase blood flow to the
skin layer, as well as to improve the blood supply to the skin surface. Increased heat
production, in turn, requires the activation of metabolic processes. During sports, the
physical load is directed at the cardiovascular system, but the physical load on the
cardiovascular system during swimming is higher than during other sports, which has
a positive effect on its development. Along with thermoregulation and metabolic
processes, the resistance of water during swimming also has a specific effect on the
heart and blood circulation.

Research results and its discussion. When a swimmer lies in water, his body
experiences an additional load (0.02 - 0.05 kg/cm2) caused by water pressure. A
swimmer’s resistance to physical loads also depends on the speed of swimming.
During systematic training in water, resistance of the swimmer’s body to various
external influences increases. Systolic blood pressure decreases, diastolic pressure
increases slightly, resulting in favorable blood pressure indicators and increased
elasticity of vessel walls.

During swimming, the cardiovascular system stabilizes at rest. Metabolic
processes accelerate. All positive changes that occur in the swimmer’s body depend
on the regular and sufficient supply of oxygen to the body during training. This is
possible only with the correct organization of the rest and recovery process. It is
necessary to take into account that during rest and recovery, complex physiological
changes occur in the chest and other parts of the body as a result of water pressure. In
addition, in many swimming techniques, the mouth and nose are in the water, which
can only be ensured by a well-developed swimming technique. Breathing is enhanced
as a result of the effect of water pressure on the thoracic and abdominal cavities. As
a result, the muscles of the respiratory system are strengthened.

Differences in swimming ability between men and women
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Women of all ages have, on average, more body fat than men. Fat floats freely
on the surface of the water, while muscle and bone sink, giving women an average
hydrodynamic lift and requiring less energy to stay afloat than men. It is possible that
gender differences in body fat percentage and, consequently, body buoyancy may
partly explain women’s swimming efficiency. For example, women can swim a given
distance with about 30% less total energy expenditure than men. In other words,
women can swim faster than men with the same energy expenditure. Women also
have a greater distribution of peripheral body fat. This causes their legs and arms to
float higher in the water, which causes water to flow around their legs and arms. In
contrast, men’s thin legs bend downward and move low on the surface of the water.
Lowering the legs to a deeper position on the surface of the water increases drag and
reduces swimming efficiency. The improved swimming ability and smaller body size
of women also reduce drag, helping to clearly demonstrate the gender difference in
swimming efficiency. The potential hydrodynamic advantages of women are most
evident in swimming longer distances, as swimming efficiency and the ability to
insulate the body contribute to efficiency. For example, the record set by women for
swimming the 21-mile English Channel from England to France is 7 hours, 25
minutes, 15 seconds (Yvette Hlavasova; Czech Republic, 2006). The record set by
men (Trent Grimsay; Australia, 2012) is 6 hours, 55 minutes. The difference between
the two records is only 6.8% (http://shshsh.channelshimming. com/shshim-list.ntm).
In some cases, women swim faster than men. Indeed, the first female swimmer to
cross the English Channel in 1926. In the first swimming competition in 1875, a
female swimmer swam 35% faster than a male.

Long distance swimmers

Long-distance ocean swimming poses serious metabolic and physiological
challenges. A study of nine swimmers who swam the English Channel in saltwater at
speeds ranging from 2.6 km/s—-1 to 4.9 km/s—1 and under competitive conditions
yielded some results. During the competition, the swimmers maintained a constant
stroke rate and shape until the last few hours before fatigue set in. One male swimmer
in the study reported that a 12-hour swim at an average speed of 2.85 km/s—1 required
an average oxygen consumption of 1.7 L O2 min—1, or an energy expenditure of 8.5
kcal min—1. The total caloric expenditure for the 12-hour swim was approximately
6120 kcal (8.5 kecal x 60 min x 12 h). The total energy expenditure for the English
Channel swim, assuming a resting energy expenditure of 1.2 kcal min—1 (0.260 L O2
min—1), exceeded 5200 kcal, or approximately twice the amount of calories expended
for running a marathon.
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Table 1.
World record swimming times for men and women in the English Channel

Record set for swimming across the English Channel (Hours:minutes) Men vs. Women
Type of record The difference in
No. set Male Female percentages
swimmers swimmers (men:women)
1. The first attempt 21:45 (1875) 14:39 (1926) 349
is unilateral
2. The fastest is one- 07:17 (1994) 7:40 (1978) -5.26
way
3. The youngest is 11:54 (11th, 15:28 (12 y, 11 -29.9
unilateral 11th month; mo; 1983)
1988)
4. The oldest is | 18:37 (67 years; 12:32 (57 years; 32.69
unilateral 1987) 1999)
5. The fastest is 16:10 (1987) 17:14 (1991) —6.6
two-way
6. The fastest is 28:21 (1987) 34:40 (1990) —22.2
three-way

Adapted with permission from Kutch VL, McArdle SD, Kutch FI.
Fundamentals of Exercise Physiology. 4th ed. Philadelphia: Shults Klusher Health,
2011. Note that two records (first attempt, oldest) were broken by women by more
than 30% over the men’s record.

Conclusion.

1. Energy expenditure during exercise or at rest includes energy requirements
at rest. Total energy expenditure represents the energy expenditure for physical
activity, excluding the value at rest.

2. Because swimming requires more energy to maintain buoyancy and
overcome gravity, a person uses about four times more energy to swim a given
distance than to run the same distance.

3. Swimmers with high performance burn fewer calories than untrained people
swimming at any speed with a certain amount of effort.

4. There are significant gender differences in body weight, mechanical
efficiency, and total oxygen consumption during swimming. Women swim a given
distance with approximately 30% less energy expenditure than men.

5. The total energy expenditure for swimming across the English Channel is
over 5,200 kcal, or about twice the calories burned in a marathon.
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Annotatsiya: Mazkur maqolada yer usti lazerli skanerlar tarkibidagi dalnomer
blokining ishlash prinsipi tahlil qgilinadi. Masofa o ‘lchashning 3-ta usuli impulsli,
fazoviy va triangulyatsiyaviy usullari va chastotali o ‘Ichash usullari keltirib o ‘tilgan.

Kalit so“zlar: Yerusti lazerli skaneri, dalnomer bloki, dalnomer, geodeziya, azer,
pryomnik, triangulyatsiya skaneri, ZBA kamera, minolta tipidagi skanerlar

Annotation: This article analyzes the operating principle of the rangefinder block
as part of terrestrial laser scanners. Three methods of distance measurement are
presented: impulse, spatial, and triangulation methods, as well as frequency
measurement methods.

Annomayuna: B Oannoii cmamve auanuzupyemcs HpuHyun — pabomol
oanvHoMepHo20 ONIOKa 6 cocmase HA3EeMHbIX J1A3epHblX cKanepos. llpueedenvt 3
Memooa  uMepeHus — pAcCmosiHUA: — UMNYIbCHblEe,  NPOCMPAHCMBEHHble U
MPUAHRYTIAYUOHHBLE MEMOObl, A MAKHCe YACMOMHbIE MEeMOObl USMEPEHUS.

Kirish. Inson faoliyatining barcha sohalarida ishlab chigarish faoliyatini
avtomatlashtirishda mikroprotsessorlar texnikasi va ragamli texnologiyalarning
takomillashtirilishi, rivojlanishi eng muhim o‘rin tutmoqda. Kompyuterdan foydalanib
garor gabul gilish tizimi mahsulot ishlab chigarish hajmi va sifatini oshirishga olib
kelmoqda. Mikroprotsessor texnikasi ishlab chigarish texnologiyasini har bir zvenosi
va bosqichida integrirlovchi rol o‘ynaydi.

Geodezik va fotogrammetrik ishlar texnologiyasida ragamli texnikadan
foydalanib, joydagi fazoviy ma’lumotlarni yerdan turib, lazer lokatsiyasi titzimidan
foydalanib yig‘ish tizimini yaratilishiga olib keladi. Bu tizimda ishlaydigan asboblarga
yerdan lazerli skanerlash asbobi deyiladi.
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Yerdan lazerli skanerlashni asosiy mohiyati shundan iboratki, u ob’ekt
nugqtalarigacha bo‘lgan masofa va ularga mos yo‘nalishlarini (vertikal va gorizontal
burchaklarni) yuqori aniqlikda tezlikda o‘lchab (registratsiyalab) qayd qilib boradi, bu
aslida elektron taxeometr bilan o‘lchashga o‘xshab ketadi.

Yerusti lazerli skaneri ob’ektining alohida nuqtalarini s’yomka qilishni emas,
balkim barcha nuqtalarini s’yomka qilish prinsipi asosida, ob’ektni uch o‘lchamli
tasvirini olishni tavsiflaydi.

Asosiy gism. Hozirgi skanerlarning modellarida masofa o‘lchashni uch usuli
qo‘llaniladi: Impulsli, fazoviy va triangulyatsiyaviy.

Masofa o‘lchashni impulsli usuli gabullovchi-uzatuvchi qurilmadan signalni
ob’ektga borib qaytish vaqtini o‘lchashga asoslangan elektromagnit to‘lqini uni

targalish tezligini bilgan holda masofani quyidagicha aniglash mumkin:

U*T
R=2 (1)

bunda t — lazer diodidan impuls yuborilgan lahzadan akslangan signalni
qabullash lahzasigacha bo‘lgan vaqt.

Masofa o‘Ichashni fazoviy usuli yuborilgan va gabullanayotgan modullangan
signallarning fazalar fargini aniglashga asoslangan. Bu holda masofa quyidagi formula

bilan hisoblanadi: R = 2222 )
21xf
bu yerda ¢@.r- tayanch va ishchi signallar orasidagi faza farqgi; f — modulyatsiya
chastotasi.

Skanerlash
sistemasi

Nurlantirgich Qabul qiluvchi

Faza/vaqtni hisoblagich

1-rasm. Masofa o‘lchashni impulsli usuli
(2) formuladagi @2r ni butun va kasr gismga yoyish mumkin, unda formula quyidagi
ko‘rinishni oladi: R =L(N+AN) (3)
Bu yerda: A — to‘lqin uzunligi (A=v/f);
N — /2 yarim to‘lginlarni butun qo‘yilishlarining soni;
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AN — (AN=¢/27) — yarim to‘lqinlarning o‘lchanayotgan masofada qo‘yilishlarini
kasr gismi.

Faza o‘Ichagichni ishlash rejimi haroratga bog‘liq bo‘lib, uni o‘zgarishi bilan
signal fazasi ham ozgina o‘zgaradi. Buning ogibatida fazani hisobini anig boshini (nol
o‘rnini) aniqglab bo‘lmaydi. Shu maqgsadda fazaviy o‘lchashni asbob ichidagi
(kalibrlash chizig‘ida) etalon kesmada takrorlanadi. Nol o‘rnini tashqi (dalnomerdan
ob’ektgacha va teskari) va ichki (kalibrlovchi chiziq) yorug‘lik nurining yo‘lini
o‘Ichashlaridagi sanoqlar farqidek aniglanadi, ikki o‘lchashlar orasidagi farq ganchalik
kichik bo‘lsa, nol o‘rni shunchalik aniq topiladi.

(3) tenglama fazaviy dalnomerni asosiy tenglamasi deyiladi. Bu tenglamada S
va N noma’lum kattalik bo‘lib, 0‘z navbatida, uni to‘g‘ridan-to‘g‘ri yechish mumkin
emas. N ni aniqlash masalasi bir ma’nolini (yoki ko‘p ma’nolini) yechilishi deyiladi,
bu masalani yechishda quyidagi usul qo‘llaniladi:

- chastotani ohista o‘zgartirish;

- ketma-ket yaqginlashish;

- fiksatsiyalangan chastota;

- kombinatsiyalangan chastota.

Chastotani ohista o‘zgartirish usuli. Bu usulda modulyatsiya chastotasini ohista
o‘zgartirish usuli qo‘llaniladi. Bu usulni asosiy mohiyati shundan iboratki, chastota
modulyatsiyasini o°zgarishi bilan fazalar farqi ¢,s 0°zgaradi, qayta qurish diapazonida
shunday chastotalarni tanlash mumkinki, bularda AN birdek giymatni oladi. Bu
chastota chastotalar o‘qida ekvidistant (teng masofali) joylashgan. Natijada (4.3.3)
ko‘rinishidagi 1kki tenglamadan iborat bo‘lgan sistema hosil bo‘ladi va yana
qo‘shiladi: n;,=N;— N (4)

bu yerda n;—, — chastota o°qida f; va f, chastotalarning tartib ragamlarining farqi;

Niva N, — chastotalarning tartib ragamlari.

O‘Ilchanayotgan minimal masofani cheklanganligi chastotalarni ohista

o‘zgartirish usulining kamchiligi hisoblanadi:
v

Rmnin = E (5)
bu yerda Af — chastotani o‘zgarish diapazoni.
Ketma-ket yaqinlashish usuli. Bu usul chastotani ohista o‘zgartirish usulini
ko‘rinishlaridan bir turi. Bu usulni mohiyati shundan iboratki, bunda masofa ketma-ket
yaginlashish bilan quyidagi formula bilan hisoblanadi:

v
R =125 (6)

bu yerda 6 f — qo‘shni chastotalar farqi, bularda AN kattalik bir xil.
Chastotalar diapazonining boshida &f kattalikdan foydalanib, R topiladi, bu
birinchi yaqinlashishni qiymati bo‘ladi. So‘ngra formula bo‘yicha 28 interval bilan
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ajralgan birinchi va uchinchi chastotalarning farqini ikkiga bo‘lish bilan R- masofa
hisoblanadi. Keyingi yaginlashishda 36 f intervaldan foydalaniladi va x.k., toki keyingi
o‘Ichashda chastotalar intervali oldingisidan A/4 Kkattalikdan kam farq gilmaguncha,
ya’ni modulyatsiyani butun diapazonida N-sonini bexato aniglash darajasigacha
masofa ma’lum aniqlikda ma’lum bo‘lguncha.

Karrali chastotalar usuli. (6) tenglamani yechish uchun yarim to‘lginlarni

butun qo‘yilishlar soni Nni aniqglashni ta’minlaydigan aniqlikda Rni tagribiy giymatini

bilish zarur: N = m“‘%“’ (7)

Nni aniglashdagi xatolik 0,5dan kichik bo‘lishi kerak, o‘z navbatida, R tagribiy

giymatini aniglash xatosi quyidagi formula bilan hisoblanadi:

mg =7 (8)

4

Bu usulda bir ma’nolik emaslikni yechishi ikki usuli qo‘llaniladi:

karrali chastotalar va kombinatsiyalangan chastotalar.

Karrali chastotalar metodi. Bu metodda m ta fiksatsiyalangan chastotalar
ishlatiladi, bular m ta mustagil tenglama beradi. Fiksatsiyalangan chastotalar
f1>f,>f5>.. . >fm qatorni tashkil etadi. Metodni mohiyati shundan iboratki, keying

past chastotalar bo‘yicha fazalar farqini o‘lchash natijasidan Nni aniglash:
A

Ni—y == (Ni + AN; — AN;4) 9)
bunda i=(m, ..., 4,3,2).
_ M

k= (10)

ga teng bo‘lgan butun kattalikni bir ma’nolik emaslikni koeffitsienti deyiladi,
ANni aniqglash anigligini ortib borishi bilan bu kattalik kattalashib boradi.

Kombinatsiyalashgan chastotalar metodi. Bu metodda ham f;>f,>f3>.. >f,
chastotalar to‘plami ishlatiladi, lekin bular bir tartibdagi kattalik bo‘lib, f;>(f;-fn)>(fs-
fm-1) >f; - T, ketma ketlikda beriladi. Bunda ikki chastotada fazalar farqini o‘Ichash
natijalari farglar chastotasida o‘lchashga ekvivalent. Kombinatsiyalashgan metodda

tagribiy masofani aniglash xatoligi quyidagi formula bilan hisoblanadi:

my =k (11)
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k bu yerda k; j+,+1/A=fi(fi-fi+,) ifodadan aniqglanadi.

Agarda masala ikki chastotada yechilsa, to‘lgin uzunligini aniglash xatosi

quyidagi formula bilan hisoblanadi: m, = itz (12)
4R2\/}E+7\§
Agar my<0,5 va A; = A, bo‘lsa, unda (12) ifoda quyidagi ko‘rinishga keladi:

o
"~ 11,28R2

my (13)

(13) ifodada ko‘ramizki, chastota (to‘lgin uzunligi) iloji boricha bargaror
bo‘lishi kerak.

Kombinatsiyalashgan chastotalar usuli. Bu usulda f; va f, chastotalarga va
o‘zgaruvchi chastotalar generatorga sozlangan ikkita chastotalar generatori
go‘llaniladi. Shunday qilib, bu usulda ikkita chastota uchun (12) tenglama, ni ma’lum
bo‘lgan chastotalar o‘zgarishida hisoblanishi mumkin bo‘lgan (13) tenglama o‘rin
oladi.

Yerusti lazerli skaneri bilan masofa o‘lchashni triangulyatsiya metodi. Xozirgi
vaqtda masofa o‘Ichashni triangulyatsiya metodini ikkita varianti mavjuddir.

Birinchi variant triangulyatsiya skanerlari bo‘yicha masofa o‘lchash metodining
moxiyati. Proektor yordamida past quvvatli lazer nurlari boshlang‘ich yo‘nalishdan
og‘adi. Bazis skaneri d va lazer nuri hosil qilgan 6; burchak, zaryadli bog‘lovchi asbob
(ZBA) — kamerasining priyomnikidagi lazer dog‘i tasvirining xolati bo‘yicha
hisoblanadi. 6; burchak skaner o‘qi (bazisi) va ikkinchi ZBA kamera bilan
fiksatsiyalanadigan ob’ektdan akslangan signalni tarqgatish vektori orasida hosil
bo‘ladi. “Triangulyatsion lazerli skaner” termini ingliz tilidagi kitoblardan olingan
bo‘lib, u bir muncha noto‘g‘ri (nokorrekt), sababi skanerni ishlash prinsipi ob’ektgacha
bo‘lgan masofani 61, 67 va d kattaliklar yordamida to‘g‘ri burchak kesishtirish usulida
aniqlashga asoslangan. Bizlarni o‘zimizda bu terminga analog bo‘lmaganligi uchun
ushbu termin tekstda keyinchalik ham ishlatiladi.

Lazer
manbai

| Avlanuvchi platforma |

2-rasm. Yerusti lazerli skanerini ishlash prinsipi Mensi Soisic va S-series
(yuqoridan ko ‘rinishi)
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2-rasmda triangulyatsiya skanerini ishlashini boshga prinsipini mohiyati
tasvirlangan.

K !
ZBA 2 kamera

Lazer
manha

Poligonal ko*zeu d

3-rasm. Minolta Yerusti lazerli skaneri ishlash prinsipi (yon tomonidan ko ‘rinishi)

3-rasmda ko‘ramizki, Minolta tipidpgi skanerlarda ZBA-1-kamera o‘rniga
poligonal ko‘zgu ishlatilgan, u servo uzatma (yordamchi uzatma) yordamida lazer
nurini og‘diradi. Bunda 6; burchak limb yordamida o‘lchanadi, u poligonal ko‘zguni
boshlang‘ich holatiga nisbatan burilish burchagini registratsiyalaydi. Triangulyatsion
skanerlar bilan masofa o‘lchashni asosiy xususiyatlari:

1) lazer manbaiga yaqinida joylashgan linzalari sistemasi yordamida gorizontal
tekislikda nurlar yoyilmasi hosil gilinadi;

2) skaner kallagini (golovkasini) amalga oshiruvchi servo uzatmasi yo‘q.
Hozirgi kunda ishlab chigarilayotgan triangulyatsion skanerlarni ishlash doirasi bir
necha o‘n santimetrdan 25 metrgacha ekanligi burchak o‘lchashdagi xatoligiga
atmosferaning (refraksiya va elektromagnit to‘lginlarini so‘nishiga) ta’siri amaliy
jihatdan hisobga olmasa ham bo‘ladigan darajada. Ob’ekt nugqtalarini fazoviy
koordinatalarini triangulyatsion skanerda o‘Ichash aniqligi 50 mkm dan 0.3 mm bo‘lib,
asosan bunga o‘lchanayotgan masofaning kattaligi asbobni instrumental xatosi,
skanerni boshgaruviga asos qilib olingan dasturni matematik yechimini anigligi bilan
bog‘liq bo‘lgan, uslubiy xato, hamda skanerlanayotgan ob’ektni teksturasi (tarkibiy
tuzilishi) materiali va shakliga bog‘liq.

Triangulyatsion skaner bilan ob’ektni skanerlashda skanerlovchilar s’yomka
ob’ektining yuzasini birdek akslantiruvchi qiladigan maxsus kukun bilan ishlab
chiqishni tavsiya etadilar. Buchakdagi xatolikka skanerlanaetgan ob’ektni teksturasi,
shakli va materiali ia’sirida burchak xatosi kelib chiqadi. Bu ob’ektni ayrim
qismlaridan yoki tekisliklaridan lazer nurini akslanishi turlicha bo‘lishi oqibatida kelib
chigadi. O‘z navbatida bu qabullanayotgan energiyani katta tagsimlanishiga olib
keladi, o‘lchashda kirish signali dog‘ining markazini noto‘g‘ri aniqlash natijasida
asimmetriya yuzaga keladi.

Triangulyatsion skanerlar asosan mashinasozlikda, tibbiyotda, aviasozlikda va
shularga o‘xshash boshqa ishlarda qo‘llaniladi.
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Abstract: In recent years, our republic has been implementing consistent
reforms in the rational use of natural resources of medicinal plants, their protection,
the establishment of plantations for their cultivation and processing. Thus medicinal
from plants one sweetie (Glycyrrhiza glabra L). In our republic wide widespread and
industry in scale again worked from it dark extract, technical glycyrrhizin acid working
is released. It is known him/her main impact provider from components one 18 f —H
Glycyrrhizin acid is considered and his/her based on row complex medicine tools
working removed in medicine wide is being used. Including to the virus against, liver
to diseases Anti- allergic (hepatitis B, C) diseases and etc.

Substances synthesis effective organization to do and targeted redirect for guess
doer computer from programs use today’s on the day advanced from methods This is
one of them. ORCA (quantum chemical calculations methods for program package
(computer) from programs used. Glycyrrhizin acid aromatic -nitro compounds,
caffeine, biological active L- carnitine from supplements with supramolecular complex
spatial structure and Gkni dimer and trimmers electronic structure and configuration
analyses about information and results cited.

Keywords: molecule, electron, GK, ORCA, atom, quantum chemistry,
correlation, nuclei, L-carnitine, physical and chemical.

Annomauyusa: B nocneowue 200bi 6 Hawel pecnyOnuKe nNpoBOOIMC
nocieoosamenvhvie pegopmvl N0 PAYUOHANLHOMY UCHOLb308AHUIO NPUPOOHBIX
pecypcos, ux oxpaHe, CO30aHUI0 U nepepabomke NIAHMAYUU JIeKapCMEeHHbIX
pacmenuti. OOHUM U3 MAKUX TeKAPCMBEHHbIX PACMEHU A6IAeMCs CON00KA 20ds
(Glycyrrhiza glabra L.). On wupoko ucnonv3yemcs 6 Hawel pecnyoauxe u
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nepepadamvléaemcs 6 HNPOMBIULIEHHbIX MACWMAbax ¢ NONYYeHUuem 2ycmozo
IKCMPAKMA — MeXHUYeCKOU IUYUPPUIUHOBOU Kuciomel. Mzeecmno, umo 0OHUM U3
ee OCHOBHbIX Oellcmeyiouux Komnonenmos sgnsemcs 18p—H-enuyuppuzunosas
KUCI0MA, HA OCHOBE KOMOPOU NPOU3E00UMCSL PO KOMNJIEKCHBIX NPenapamos, Wupoxo
npuMeHseMblx 8 MeouyuHe. B mom uucie npomusogupycHule, 3a001e8anusi neueHu
(cenamum B, C), annepeuueckue 3abonesanus u m. o.

Hcnonvzosanue npeOUKmuHuIX KOMILIOMEPHBIX NPOSPAMM O] 2P PexmueHou
opeanu3ayuu U YereHanpasieHHo20 CUHmMe3a 8euecms A6a1emcs OOHUM U3 CAMbIX
nepeoosulx Memooo8 Ha Ce200HAWHUN OeHb. B oanHoU pabome ucnonb308anuch
komnviomepHuvle npoecpammol ORCA (nakem npocpamm 051 K8AHMOBO-XUMUYECKUX
Memo0os pacuema). [Ipeocmasnenvi OanHble U pe3yrbmanivl N0 NPOCMPAHCMBEHHOU
CMPYKMype  CYNPAMOJIEKYIAPHO20  KOMNIEKCA — 2MUYUPPUSUHOBOL  KUCIIOMbl  C
apoMamuyeckumMy HUMpOCOeOUHEeHUsIMY, KOMeuHom u OUOI0SUYeCKU AKMUBHOLL
0obaexou L-kapnumunom, a makdxice aHANU3 IJEKMPOHHOU CMPYKmMypul U
KoHgueypayuu oumepos u mpumepos Gkni.

Knwueewvie cnosa: monexyna, snexkmpon, GK, ORCA, amom, keanmosas xumusl,
Koppenayus, A0pa, L-kapuumuH, hu3uxko-xumudeckul.

Anotatsiya: Respublikamizda so‘ngi yillarda dorivor o ‘simliklar tabiiy
resurslardan ogilona foydalanish, ularni muhofaza qilish, vyetishtiriladigan
plantatsiyalar tashkil etish va qgayta ishlash borasida izchil islohatlar amalga
oshirilmoqda. Shunday dorivor o ‘simliklardan biri shirinmiya o ‘simligi (Glycyrrhiza
glabra L). Respublikamizda keng targalgan va sanoat miqgiyosida gayta ishlanib
undan quyuq ekstrakt, texnik glitsirrizin kislotasi ishlab chigariladi. Ma lumki uni
asosiy ta’sir etuvchi komponentlaridan biri 185—H Glitsirrizin kislota hisoblanadi va
uning asosida gator kompleks dori vositalari ishlab chigarilib tibbiyotda keng
qo ‘llanilmogda. Jumladan virusga garshi, jigar kasalliklariga garshi (gepatit B, S)
allergik kasalliklar va hokazo.

Moddalar sintezini samarali tashkil qilish va magsadli yo ‘naltirish uchun
taxmin qiluvchi kompyuter dasturlaridan foydalanish bugungi kunda ilg ‘or
metodlardan biridir. Ushbu ishda ORCA (kvantkimyoviy hisob-kitoblar metodlari
uchun programma paketi) kompyuter dasturlaridan foydalanildi. Glitsirrizin kislotani
aromatik-nitro birikmalar, kofein, biologik faol go ‘shimchalardan L-karnitin bilan
supramolekulyar kompleksi fazoviy tuzilishi va Gkni dimer va trimerlarining elektron
tuzilishi va konfiguratsiya tahlillari xaqida ma ’lumotlar va natijalari keltirilgan.

Kalit so“zlar: molekula, elektron, GK, ORCA, atom, kvant-kimyo, korrelyatsiya,
yadrolar, L-karnitin, fizik va kimyoviy.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 54



https://t.me/Erus_uz

Educational Research in Universal Sciences
ISSN: 2181-3515

VOLUME 4, ISSUE 7

Figure 1. The spatial structure of glycyrrhizic acid
Contain three carboxyl, one carbonyl, and five hydroxyl groups, as shown in
Figure 1. The molecule methyl groups branches with almost flat to form has.

a)
Figure 2. The most high located molecular in orbit electronic density distribution
(different) colors electronic of the cloud wave function various to the stages suitable
comes); complete picture; b) the most high- band molecular in orbit electronic
cloudy molecule part of enlarged image.

From the picture visible it is clear that the most high- band molecular in orbit
electronic density distribution mainly in the picture a- as shown molecule right half
electronic from the cloud consists of, from this except for its electronegativity lower
was in atoms located if, oxygen atoms and to the nucleus strong shooting because of
deeper on the levels located to electrons has.

Table 1.
The most high busy molecular orbital and the most lower empty molecular orbital
energy floors and to them the most close floors.

EUBMO | EYuBMO | EYuBMO | EYuBMO | EQBMO | EQBMO | EQBMO | EQBMO
-3 -2 -1 -1 -2 -3
-5,769 -5,675 -5,617 -5,198 -4,795 -4,632 -4,070 -3,725
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Figure 3. Electronics density distribution level a) most high busy molecular orbital -1
and b) the most high busy molecular orbital -2 atoms according to.

We also in the picture the most high busy molecular orbital and in the picture
the most lower empty molecular to the orbital close energy on the floors electronic
density distribution we will show you. This distributions energy level deepening with
electronic distribution step by step shift shows, they chemical and physicochemical
reactions in the process molecule excitable transition status in formation and new
compounds, associations and conglomerates harvest in being also important role to
play possible.

L P

Figure 4. Electronics density distribution level a) most lower empty molecular orbital
and b) in atoms the most lower empty molecular orbital-1.
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We use L- carnitine also seeing we’ll go out, he’ll come later Glycyrrhizin acid
with supramolecular complex harvest does. Connection Descartes coordinates in the
application cited.

The most high busy molecular orbital electronic structure mainly carnitine in
oxygens located if, the most lower empty molecular in orbit located electrons
molecule other, opposite part occupies. From known It turns out that carnitine when
excited electronic molecule central and opposite to the part will pass.

¢

Figure 5. L- carnitine spatial structure.

Figure 6. L- carnitine atoms according to a) the most high busy molecular orbital
and b) the most lower empty in molecular orbital layers electronic density
distribution.
Table 2.
L -Carnitine the most high busy molecular orbital and the most lower empty
molecular orbital energy floors and to them the most close floors.

EYUBMO | EYUBMO | EYUBMO | EUBMO | ECBMO | ECBMO | ECBMO | ECBMO
-3 -2 -1 -1 -2 -3
-12,882 -11,937 -11,591 -10,264 | -6,993 -3,771 -3,486 -3,055
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Glycyrrhizin acid dimer and trimmer structure and electronic structure

Glycyrrhizin acid dimer to study, its the most simple association as, two acid
molecule parallel to each other close in the distance located dimer elementary
structure build with Later, the structure general energy minimize for to the complex
molecular dynamics method and the most upright fall method to apply change
through molecule step by step optimization done increased and this process one how
many times repeated general of energy change in advance designated small from the
value less it has been.

Figure 7. Two measurable molecule of the complex geometry optimization
elementary point.

Table 3.
Glycyrrhizin acid dimer complete energy.
Theoretical calculations Experience results
Molecule 75042.5 eV
Dimer 150085.159 eV
Energy increase 0.159 eV 0.1736 Ev

In the literature given experimental from the point of view obtained 5.72*10 -
4J/mol Gibbs energy every one from 0.17 eV per particle right comes and complete
not been hydrogen to the garden or one how many Van der Waals to the gardens right
IS coming.

Geometry optimization as a result we in the picture As shown, Glycyrrhizin
acid dimer structure harvest we did, they each other with mutual connected to be, to
be next door to the molecule more connection to the points has to be for every one
molecule his/her own initial in the structure from bending passes. From the picture
visible it is clear that the gardens one part hydrogen gardens on account of, second
part, Van der Waals on principle mainly intermolecular shooting to the mechanism
according to to the surface arrived.
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Below cited in the picture in literature in the PM3 method presented calculated
dimer harvest to be energy brought, our calculations 26.3 kcal/mol This is giving their
as a result PM3 calculations in the literature are better head to the tail of the type
connections showing if so, our accounts head per head connections shows.

4.
AE(koMnn) = 16,2 kran/Mon.

In dimers the most big hole size 5.59 A is, inside the dimer of the void size 6.77
A organization will. In this Glycyrrhizin acid two on the edge atoms between distance
from 36.6 A to 15.5 A decreased, that is one linear shaped molecule bending and
deformation as a result his/her twice the size more than compacted.
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Two measurable molecule of the complex geometry optimization last dimer
formation at the point in being Glycyrrhizin acid molecules pieces location image,
molecules various kind in colors painted, almost linear flat that Glycyrrhizin acid
molecule association harvest in being bend, the molecule the most high- band
molecular orbital electronic cloud bigger was in part gardens harvest Naturally, this
without one molecule the most high- band molecular from orbital electrons other
molecule the most lower empty molecular to the orbital passing, general molecular
orbital product does.
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Annotatsiya: Farmatsevtik biokimyo — bu dorilarning kimyoviy tarkibi, ularning
organizmga kirib ta’sir qilishi va metabolizimga qanday ta’sir etishini o ‘rganadigan
fan sohasidir. Bugungi kunda farmatsevtika sanoati turli kasalliklarni davolash va
oldini olish uchun ko ‘plab dori vositalarini ishlab chigmogda. Ushbu magolada
dorilarning biologik ta’sir mexanizmlari, ularning parchalanish jarayonlari va
samaradorligi, insoniyat xayotidagi muhim ro ‘li va zararlari hagida so ‘z boradli.

Kalit so‘zlar: dori vositasi, kasallik, farmatsevtika, farmadinamika,
farmakokinetika, metabalizm, organizm, mexanizm, modda, so rilish, ferment,
retseptor, garmon, organ, retsept, yallig ‘lanish, parchalanish, simptomlar, biologik,
fiziologik, genetik, tabiiy.

Annomauun: Dapmayeemuueckas OuUoxumus — paszoeil HAYKU, U3YYAIOUJULL
XUMUYECKULl COCMAB NeKAPCMBEHHBIX CPeOCme8, Nymu Ux NOCMynieHus 8 OpeaHu3m u
enusinue Ha oomen eewecms. Ce200Hs ¢hapmayeemuyeckas NpPOMbIUULIEHHOCb
paspabamwiéaenm MHONCECMB0 NPEenapamos OJisl 1edeHuss U NPOYUIAKMUKU PA3TUYHBIX
3abonesanuii. B cmamve paccmampuaromes MexaHu3mvl OUOI02ULeCKO20 0elUCmaus
JIEKAPCMBEHHbIX NPenapamos, npoyeccbl ux oecpaoayuu u 3ggekmusHocms, da
MaKice Ux 8aNiCHAsL POJib U 8Pe0 8 HCUZHU YETIOBEK.

Knioueevie cnosa: nexapcmeo, Oonesnv, hapmayesmuyeckue npenapamol,
Gpapmakoounamuxa, GapmakokuHemuka, MemaooauUM, OpPSAHUZM, MEXAHU3M,
seuecmeo, 8cacvléanue, hepmenm, peyenmop, 2OpMOH, Opeaw, peyenm, 80CnaieHue,
pasznodcerue, CUMNMOMbL,  OUoI0cUYecKull, GuU3UOI0cUYECKULl, 2eHemU4ecKull,
ecmecmeeHHblll.
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Abstract: Pharmaceutical biochemistry is a branch of science that studies the
chemical composition of drugs, how they enter the body and affect metabolism. Today,
the pharmaceutical industry is developing many drugs for the treatment and prevention
of various diseases. This article discusses the mechanisms of biological action of drugs,
their degradation processes and effectiveness, their important role and harm in human
life.

Keywords: drug, disease, pharmaceuticals, pharmacodynamics,
pharmacokinetics, metabolism, organism, mechanism, substance, absorption, enzyme,
receptor, hormone, organ, prescription, inflammation, degradation, symptoms,
biological, physiological, genetic, natural.

“Dori vositalari o‘z-o‘zidan shifo emas, balki organizmga to‘g‘ri yo‘l
ko‘rsatuvchi vositadir” Paracelsus.

Dori vositalari inson organizmiga turli biologik jarayonlarni tartibga solish,
kasalliklarni davolash yoki simptomlarni yengillashtirish magsadida kiritiladi. Ular
organizmga tushgach, murakkab fiziologik va biokimyoviy o‘zaro ta’sirlarga kirishadi.
Bu jarayon farmakokinetika va farmakodinamika orqgali amalga oshadi. Har bir dori
ma’lum bir hujayra yoki molekulyar nishonga ta’sir qiladi. Bu nishonlar odatda hujayra
retseptorlari, fermentlar yoki ion kanallari bo‘lib, dorilar ularning faoliyatini
kuchaytirish yoki susaytirishi mumkin. Shuning uchun ham dorilar inson
organizmidagi tabily mexanizmlarni o‘zgartiruvchi kuchli kimyoviy vositadir.
Ularning ta’siri nafagat kasallikni bartaraf etish, balki nojo‘ya ta’sirlar bilan ham
bog‘liq bo‘lishi mumkin. Bugungi kunda farmatsevtik biokimyo sohasi dorilarining
yanada samarali va xavfsiz bo‘lishini ta’minlash uchun chuqur o‘rganilmoqda.
Genetika, nanotexnologiya va sintetik biologiya kabi ilg‘or fanlar dori vositalarining
individual organizmlarga moslashuvchanligini oshirishga yordam bermoqgda.

Dori vositalari organizmga ta’sir etish jarayonida turli bosqichlardan o‘tadi.
Ushbu jarayon farmokinetika va farmodinamika asosida tushuntiriladi. Dori vositalar
organizga tushgach, bir gancha bosqichlardan o‘tadi: so‘rilish, tagsimlanish,
metabolizm va chigarish. Ular Reseptorlar, fermentlar, ion kanallar va garmonlar orgali
ta’sir ko‘rsatib, organizmning turli tizmlariga ta’sir qiladi. Shu sababli, dorilarni to‘g‘ri
dozada va shifokor nazorati ostida gabul gilish muhimdir.

Farmokinetika-dori vositalarini organizmga tushgandan keyingi harakatini,
ya’ni uni so‘rilishini, tagsimlanishi, biotranformatsiyasi va chiqarilish jarayonlarini
o‘rganadi.

So‘rilish (Absorbsiya)

-Dori vositasi gabul gilingandan keyin ichak, teri yoki mushak orgali gon aylanish
tizimiga so‘riladi.
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-So‘rilish jarayoni dorining kimyoviy tarkibi, gabul qilish usuli (og‘iz, vena, teri orqali)
va organizmlarning holatiga bog‘liq.

Tagsimlanishi (Distributsiya)
-Dori qonga o‘tgach, butun organizm bo‘ylab tarqaladi.
-Organ va to‘qimalar dori moddalarini o‘ziga singdirib oladi.
-Miyaga kirishi gematoensefalik to‘siq, homilaga ta’siri esa platsentar to‘siq orqali
cheklanadi.

Biotranformatsiya (Metabolizm )
-Dori jigar va buyrakda ferment yordamida o‘zgarishi
-Ba’zi dorilar fagt metabalizm natijasida faollashadi.
-Metabolizm natijasida dorining faolligi kamayadi yoki toksik moddaga aylanishi
mumkin.

Chigarish (Ekskretsiya )
-Dorilar buyrak orqali siydik bilan, jigar orqali o‘t bilan, nafas orqali yoki teri orqali
chiqariladi.
-Buyrak yetishmovchiligi bo‘lgan bemorlarda dorilar organizmda uzoqroq ushlanib
turilishi mumkin.

Farmakodinamika — dori vositalarining organizmdagi biologik va fiziologik
ta’sirini tushuntiradi.
Retsept dorilar bilan ta’sirlanishi.
-Dori vositalari organizmdagi ogsil -retseptorlar bilan bo‘g‘lanib, ma’lum fiziologik
ta’sirni keltirib chiqaradi.
-Agonistlar retsoptorlarni faollashtiradi va tabily moddalar kabi ta’sir qiladi.
-Antagonistlar - retseptlarni bloklab, tabiiy moddalar ta’sirini to“xtatadi.
Fermentlarga ta’siri
-Ba’zi dorilar organizmdagi fermentlarni faollashtiradi yoki inhibe qiladi.
Misol uchun; aspirin — siklooksigenaza fermentni bloklab, yallig‘lanishni kamaytiradi.
lon kanallarga ta’siri
- Dori vositalari hujayra membranalaridagi ion kanallarini ochishi yoki yopishi
mumkin.
- Misol uchun; lidokain - natriy kanallarini bloklab, og‘riq signallarini oldini oladi.
Gormonlarga ta’siri
Ba’zi dorilar gormonlar ishlab chigarilishini kuchaytiradi yoki to‘xtatadi.
Misol uchun; insulin in’eksiyasi qonda glyukoza miqdorini kamaytiradi.

Dori vositalarining organizmga umumiy ta’siri.

Markaziy asab tizimiga ta’siri — sedativlar , antidepressantlar, narkotiklar.

Qon aylanish tizimiga ta’siri — qon bosimni tushiruvchi yoki ko ‘taruvchi dorilar.
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Ovqgat hazm qilish tizimiga ta’sir — oshqozon Kkislatasini kamaytiruvchi yoki
oshqozon preparatlar.

Immunitetga ta’siri — immunosupressantlar, vaksinalar, immunitetni oshiruvchi
dorilar.

Dori vositalarining ijobiy va salbiy tomonlari

Dori vositalari inson salomatligini saglash va tiklashda muhim ahamiyatga ega.
Ular kasalliklarning oldini olish, davolash va yengillashtirishda keng qo‘llaniladi.
Biroq, har ganday dori vositasining ijobiy tomonlari bilan birga salbiy ta’sirlari ham
bo‘lishi mumkin.

Ijobiy tomonlari:

Kasalliklarni davolash: Dori vositalari bakterial, virusli, zamburug‘li va
boshqga ko‘plab kasalliklarni davolashda asosiy vositadir.

Og‘rigni kamaytirish: Analgetiklar og‘riqni yengillashtiradi, bu esa bemorning
hayot sifatini yaxshilaydi.

Hayotni saglab golish: Yurak xurujlari, insult, allergik reaksiya kabi holatlarda
dori vositalari tezkor yordam ko‘rsatib, hayotni saqlab qoladi.

Profilaktik ta’siri: Ayrim dorilar (masalan, vaksinalar yoki vitaminlar)
kasalliklarning oldini olishda foydali hisoblanadi.

Psixologik yengillik: Dori ichish bemorda ishonch uyg‘otadi va bu ruhiy
jihatdan tiklanishga yordam beradi.

Salbiy tomonlari:

Nojo‘ya ta’sirlar: Har ganday dori organizmda allergik reaktsiyalar, oshqozon-
ichak muammolari yoki boshqa salbiy holatlarga sabab bo‘lishi mumkin.

Qaramlik (addiktsiya): Ba’zi dorilar (masalan, og‘riq qoldiruvchi yoki uyqu
dorilari) uzoq muddat qo‘llanilganda qaramlikni keltirib chiqaradi.

Dori vositalariga qarshilik:  Antibiotiklarning noto‘g‘ri  qo‘llanishi
bakteriyalarda chidamlilikni shakllantiradi, bu esa davolashni giyinlashtiradi.

Noto‘g‘ri qo‘llash xavfi: Dori dozasi, davolanish davomiyligi yoki turining
noto‘g‘ri tanlanishi sog‘liq uchun xavf tug‘diradi.

Iqtisodiy xarajatlar: Doimiy dori iste’moli ayrim bemorlar uchun moliyaviy
jihatdan og‘irlik qilishi mumkin.

Dori vositalari zamonaviy tibbiyotning ajralmas qismi bo‘lib, ular to‘g‘ri va
mas’uliyat bilan qo‘llanilsa, salomatlikni tiklashda katta foyda keltiradi. Biroq har
doim shifokor tavsiyasiga rioya qilish zarur, chunki noto‘g‘ri foydalanish sog‘liqqa
jiddiy zarar yetkazishi mumkin.
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Dori vositalarining organizmga ta’siri mehanizmini tushunish ularning
samaradorli va xavfsiz qo‘llanilishi uchun muhim ahamiyatga ega. Dori vositalari
retseptorlar, fermentlar, ion kanallar, gen eksperessiyasi va kimyoviy yoki fizik ta’sir
mexanizmlari orqali organizmda turli o‘zgarishlarni yuzaga keltiradi. Har bir dori
o‘ziga xos farmakodinamik xususiyatga ega bo‘lib, uning ta’sir samaradorligi
farmakokinetik jarayonlar- so‘rilish, tagsimlanish, metabolizm va chiqarilish bilan
bog‘liq. Dorilarning individual ta’siri yosh, jins, genetik xususiyatlar va fiziologik
holat kabi omillarga bog‘liq bo‘lib, shifokorlar bu faktlarni xisobga olishi kerak.
Bugungi zamonaviy tibbiyot va farmatsevtika sohasi jadal rivojlanib, dori
vositalarining ta’sir mexanizmlari chuqur o‘rganilmoqda buning natijasida ishlab
chiqarilgan dori vositalaridan foydalanish sog‘ligni saqlash tizimining muhim bir
sohasiga aylanib bormoqda.

Xulosa qilib aytadigan bo‘lsak: Dori vositalaridan to‘g‘ri va ma’suliyat bilan
foydalanish inson salomatligini saglashda muhim ahamiyatga ega. Har bir dori vositasi
ma’lum bir kasalliklarni davolash yoki simptomlarni yengillashtirish uchun yaratilgan
bo‘lib, noto‘g‘ri yoki nazoratsiz qo‘llanilsa, foyda o‘rniga zarar yetkazishi mumkin.
Shu sababli, dorilarni fagat malakali shifokor tavsiyasi bilan belgilangan dozada
belgilangan muddatgacha gabul qilish zarur. Bundan tashgari, har bir dorining
qo‘llanilishi, saglanish shartlari va mumkun bo‘lgan nojo‘ya tasirlarini oldindan bilish
sog‘lig uchun muhim kafolat bo‘lib xizmat qiladi. Dori vositalariga nisbatan
etiborsizlik-sog‘liq uchun jiddiy havf keltirishi mumkin. Shuning uchun har bir fugaro
dorilardan foydalanishda ongli, ehtiyotkor ma’suliyatli bo‘lish kerak.
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QAMASHI TUMANI TOG* OLDI VA TOG* HUDUDLARIDA
SOG‘LOMLASHTIRISH MASKANLARINI TASHKIL ETISH
MASALALARI

Nurmatov Muhammadqosim Zokir o‘g‘li
Qarshi davlat texnika universiteti magistranti

Annotatsiya. Magolada Qamashi tumanining tog‘ va tog‘oldi hududlarida
aholini sog ‘lomlashtirish va ekoturizm rivojlanishining hududiy sharoitlari o ‘rganib
chiqildi. Tumanning tog‘ va tog‘oldi hududidagi manzaralar, aholini
sog ‘lomlashtirish uchun mavjud tabiiy resurslar va ekoturizmni rivojlantirishyaratish
uchun qulay imkoniyatlar xaqida ma’lumot berildi.

Kalit so‘zlar: Tog" va tog‘oldi hududlari, manzarali hudud, aholi salomatligi,
sog ‘lomlashtirish maskani, ekoturizm, daryo, tuz g ‘ori.

BOIIPOCHI OPTAHMU3AIINU O3/IOPOBUTEJIbBHBIX HEHTPOB B
IMPEATIOPHBIX U TOPHBIX TEPPUTOPUSIX KAMAIIMHCKOI'O
PAMOHA

HypmaroB MyxamMaakacbiM 3aKup OrJibl
Maruncrpant KapmmHCKOro rocy1apCTBEHHOIO TEXHHYECKOTO YHUBEPCUTETA

Annomayus. B cmamve o6cydcoaromcs  meppumopudibHvle  YCi08Us.
0300pOGIIeHUsT HACENeHUsT U pa3eumusi 9KOMYpusmMa 6 2OPHbIX U NPEeO2OPHbIX
meppumopusax Kamawunckozeo paiiona. bvina npedcmasnena ungopmayus o
JAHOUWAPmMax 20pHOU U NPeo2OPHOL MEeCMHOCMU PAUOHA, UMEOUWUXC NPUPOOHBIX
pecypcax 0as 0300pO6ileHUs HAceleHUs U ONa2onpusimHblX B03MONCHOCMAX OJiA
Dpazeumus 9KOMypusmd.

Knwuesvie cnoea: copnvie u nped2opHvie Meppumopuss, HCUBONUCHAS
meppumopusi, 300p08be HACENeHUs, 0300POGUMETIbHBIIL YEHMpP, IKOMYPUIM, peKd,
conanas newepa.

ISSUES OF ORGANIZATION OF HEALTH CENTERS IN FOOTHILL AND
MOUNTAIN TERRITORIES OF KAMASHINSKY DISTRICT

Nurmatov Mukhammadkosim
Master’s student of Karshi State Technical University
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Abstract. The article discusses the territorial conditions for the improvement of
the population and the development of ecotourism in the mountainous and foothill
territories of the Kamashinsky district. Information was provided on the landscapes of
the mountainous and foothill areas of the region, available natural resources for
improving the population and favorable opportunities for the development of
ecotourism.

Key words: mountain and foothill territory, picturesque territory, public health,
health center, ecotourism, river, salt cave.

Kirish. O‘zbekiston Respublikasi Yer kodeksining 73-moddasida
sog‘lomlashtirish magsadlariga mo‘ljallangan yerlar jumlasiga kasalliklarning oldini
olish va ularni davolashni tashkil etish uchun qulay tabiiy omillarga, shifobaxsh hamda
sog‘lomlashtirish xossalariga ega bo‘lgan, qonunchilikda belgilangan tartibda yuridik
va jismoniy shaxslarga berilgan yerlar kiradi. Aholining davolanishi va dam olishi
uchun zarur sharoitlarni, shuningdek tabiiy shifobaxsh hamda sog‘lomlashtirish
Xossalart muhofaza qilinishini ta’minlash maqsadida sog‘lomlashtirish maqgsadlariga
mo‘ljallangan yerlarda kurort tabiiy hududlarning rejimi belgilab o‘tilgan. [2]

Demak, sog‘lomlashtirish maqsadlariga mo‘ljallangan yerlar toifasiga davolash
ahamiyatiga ega bo‘lgan mineral suvlar, qum va balchiq mavjud bo‘lgan yerlar,
davolash ahamiyatiga molik gazli va par mavjud bo‘lgan; naftalan, yod, ozokerit yoki
tuzli, davolash hamiyatiga ega bo‘lgan salqin bahavo yerlar, davolash ahamiyatiga ega
bo‘lgan daryo, ko‘l va dengiz yerlari, dam olish joylaridagi plyajlar, shifobaxsh
omillarga ega bo‘lgan hamda davolash xususiyatiga molik o‘rmon va dov-daraxt
o‘rmon bilan qoplangan istirohat bog‘lari hamda boshqa sanitariya-gigiyena
ahamiyatiga ega bo‘lgan yerlar kiradi [3].

Har bir hudud o‘z iglimi, rel’efi, suv va tuprog‘i, shu bilan birga iqtisodiy-ijtimoiy
jihatlari bilan o‘zaro farqglanadi.

Qashgadaryo zamini o‘zining betakror tabiati, baland va viqorli tog‘lari,
daryolari, buloglari, bepoyon kengliklari va go‘zal dam olish maskanlari bilan aholini
sog‘lomlashtirish va turizm sohasining rivojlanishida muhim o‘rin egallaydi.

Qashgadaryo viloyatining Qamashi tumani shimoldan Chiroqchi, Yakkabog",
Shahrisabz tumanlari, g‘arbdan Koson, Qarshi tumanlari, janubdan G‘uzor,
Dehgonobod tumanlari, sharqdan Surxondaryo viloyatining Boysun tumani bilan
chegaradosh. Umumiy yer maydoni 2,66 ming km?. Qamashi tumanining hududi
g‘arbdan sharqqga qarab 150 km, shimoldan janubga 40-45 km ga cho‘zilgan. Tuman
hududining g‘arbiy gismi tekislikdan iborat bo‘lib (450 m) sharqqa tomon ko‘tarilib
boradi, tekisliklar, gir-adirlar, so‘ngra past va baland tog‘larga ulanib ketadi. Hisor
tizmasining janubi-g‘arbiy tarmoqdaridan bo‘lgan Chaqchar tog‘i (3749 m),
Qashgadaryo va Surxondaryo viloyatlarini ajratib turadi.
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Qamashi tumaning tog‘li va tekislik hududlarida qo‘ng‘irbosh, yaltirbosh,
no‘xatak, lolaqizg‘aldoq, shuningdek, kovrak, bug‘doyiq, oqquray, qoramurcha,
yantoq, qizilmiya, yulg‘un, tol, archa, zarang, pista, bodom, do‘lana, itburun, qatrang‘i,
yovvoyi olcha, yong‘oq va boshqa turli xil efemeroidlar o‘sadi. Bo‘ri, tulki, quyon,
gobon, tog* ayig‘i, kiyik, bo‘rsiq, jayra, kalamush, sichqon, turli xil zaharli ilonlar,
echkemar, kaltakesak; parrandalardan kaklik, kaptar, chil, so‘fito‘rg‘ay, zarg‘aldoq,
chumchuq, chug‘urchiq, bedana, lochin, burgut, qirg‘ovul va boshqalarni
uchratishimiz mumkin [4].

s PRODUCTION . 3

Qamashi tumani joylashuvi Langar ota ziyoratgohi

Tuman hududidagi dam olish maskanlari tog* oldi va tog‘li hududlarda joylashgan.
Jumladan, Beshterak, Oqsuv shaharchasi, Hisor davlat qo‘rigxonasi, Kon qishlog‘idagi
tabily tuz g‘orlari (galoterapiya), Qiziltepa mahallasidagi sog‘lomlashtirish markazida
salomatlikni tiklash uchun qulay iqlimiy sharoitlar mavjud.

Tumanning tog‘ oldi va tog‘li qismlarida ko‘plab shifobaxsh buloglar mavjud.
Shundan Beshterak shifobaxsh buloq suvi aholi salomatligini tiklashda muhim
sanaladi. Bulogda inson tanasi ichki a’zolari va tashqi yaralarni tuzatuvchi kimyoviy
elementlar mavjud.

Adabiyotlar tahlili va tadgiqot metodikasi. Tog‘li va tog‘oldi hududlarida
aholini sog‘lomlashtirishda foydalaniladigan tabiiy resurslar va ekoturizmni
rivojlantirish masalalari bo‘yicha gadimda va bugungi kunda respublikamiz va xorijiy
mamlakatlar olimlari ko‘plab ilmiy-tadgiqot ishlarilarini olib borishgan. Jumladan, S.1.
Abdullayev, R. Usmanova. R.X. Allayorov, X.X Jumayev, A.M. Mamatov,
B.E.Xo‘jamqulov, M.K. Qalandarova, M.G.Nazarov, Q.S.Yarashev, J.Yu.Hasanov,
Q.Badalov, B.B.Yusupov va boshqa mualliflarning aholini sog‘lomlashtirish va
ekoturizmni rivojlantirish sohasidagi ilmiy-tadgigot ishlaridan metodologik asos
sifatida foydalanildi.

Muhokama va natijalar. Qamashi tumanining sharqiy gismida joylashgan
tog‘oldi va tog‘lari Qashqadaryo viloyatining Yakkabog‘, Shaxrisabz, Kitob,
Dehgonobod tumanlari va Surxondaryo viloyatining Boysun tumani tog‘lari va
vodiylari bilan chegaradosh.
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Qamashi tumanining shargiy gismida joylashgan tog‘lar landshaft geografik va
tabiiy iglim sharoitlariga ko‘ra mavsumiy va yil mobaynida turizmni va aholining
ommaviy dam olishini tashkil etish mumkin bo‘lgan imkoniyatlariga ega.

Tog‘ning sof musaffo havosi va manzarasi aholini sog‘lomlashtirish, kasalliklarning
oldini olish va davolash, sayohatlar va dam olishni tashkil gilish uchun qulay tabiiy
imkoniyatlarga ega.

Tog* va tog‘oldi hududlarida mavjud bo‘lgan beqiyos shifobaxsh, tibbiyot va boshga
sohalarda keng ko‘lamda foydalanadigan chashma va buloq suvlari o‘zining ekologik
jihatdan tozaligi, xilma-xil kimyoviy elementlarga boyligi bilan alohida ajralib turadi
[5]. Ular aholi sog‘ligini tiklash, sog‘lomlashtirish, dam olish uchun qulay
imkoniyatlarni yaratadi va mintagamizda rekreatsiya (sog‘lomlashtirish, hordiq
chigarish) turizmning ahamiyatini oshiradi [6].

O‘zbekiston Prezidentining 2023-yil 28-noyabrdagi “Qashgadaryo viloyatining
tog‘li rekreatsion hududlarida zamonaviy xizmat ko‘rsatish va turizm obyektlarini
barpo etish chora tadbirlari to‘g‘risida”gi 376-sonli garorida Qashqgadaryo viloyatidagi
Shahrisabz va Qamashi tumanlarining tog‘li hududlarida zamonaviy turizm obyektlari
barpo etilishi belgilangan [1].

W 2

Maydanak rasadxonasi Tuz g‘ori

Qarorda, Qamashi tumanining “Katta o‘ra” mahalla fuqarolar yig‘ini hududidagi
umumiy maydoni 58,6 gektar bo‘lgan yer maydonida mehmonxona, sog‘lomlashtirish
sanatoriysi, umumiy ovqatlanish obyektlari, dor yo‘llari, tog‘-chang‘i kompleksi va
boshga turistik ahamiyatga ega obyektlar barpo etishni nazarda tutuvchi master
loyihasi ishlab chigilishi gayd etilgan. Bugungi kunda “Maydanak baland tog®”
turistik markazi hududida keng gamrovli ishlar davom ettirilmoqgda.
Xulosa. 1. Qamashi tumani hududining sharqiy qismida joylashgan tog‘oldi va
tog‘larning tabiiy resurslari: o‘rmonlar, archazorlar, dorivor giyohlar va foydali
o‘simliklar, shifobaxsh buloq suvlaridan aholiini sog‘lomlashtirish va davolash
magsadida foydalanish va sayohatlar, ekskursiya, dam olishi uchun qulay sharoitlar
mavjud. Qamashi tumanining tog‘ va tog‘ oldi hududlarida sog‘lomlashtirish va
rekreatsion ob’ektlarni qurish va ulardan samarali foydalanish.
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2. Davolovchi xususiyatga ega Beshterak shifobaxsh buloq suvi va Kon qishlog‘idagi
tabiiy tuz g‘orlarida tuz bilan davolash maskanlarini barpo etish va ularning muxofaza
zonalarini belgilash.

3.Tuman hududidan 30 km masofada oqib o‘tayotgan Qashqadaryo qirg‘oqlarida qum
bilan davolash va sog‘lomlashtirish maskanlari, plyajlar barpo etish.

Foydalanilgan adabiyotlar:

1. O‘zbekiston Prezidentining 2023-yil 28-noyabrdagi “Qashqadaryo viloyatining
tog‘li rekreatsion hududlarida zamonaviy xizmat ko‘rsatish va turizm obyektlarini
barpo etish chora tadbirlari to‘g risida”gi 376-sonli qarori.

2. O‘zbekiston Respublikasi Yer kodeksi. https://lex.uz/acts/-15265

3. J.T.Xolmo‘minov. “Yer huquqi” Darslik. Toshkent: TDTU, 2019. 252 b.198-
199-betlar

4. https://uz.wikipedia.org/wiki/Qamashi tumani

5. Abdullayev S.I., Usmanova R. Qashgadaryo landshaftlarini tasnif gilishning
ayrim masalalari //Janubiy O°‘zbekiston tabiat manbalaridan oqilona foydalanish
masalalari. -T., 1997. -B. 22-27.

6. Alibekov L.A., “Inson va Tabiat” T, Fan va texnologiya 2016-y. 112-113 b.
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O‘ZBEKISTONDA ETNOARXEOLOGIYANING RIVOJLANISHI
UCHTUT MISOLIDA

Sunnatov Otabek Ulug‘bek o‘g‘li
Buxoro davlat Universiteti Magistranti
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Annotatsiya: Mazkur magolada O ‘zbekistonda etnoarxeologiyaning shakllanishi
va rivojlanish jarayoni, xususan, Buxoro vohasidagi Uchtut tosh davri konlari
misolida tahlil gilinadi. 1960-yillarda olib borilgan arxeologik gazishmalar asosida
konlardan topilgan tosh, suyak va shoxdan yasalgan mehnat qurollarining tuzilishi,
tayyorlanish texnologiyasi va ishlatilish funksiyalari etnoarxeologik yondashuv
asosida o ‘rganilgan. Tadgqiqot natijalari Uchtut tosh davri jamoalarining xo ‘jalik
faoliyati, konchilik tajribasi hamda asbob-uskunalardan foydalanish madaniyati
hagida muhim ma’lumotlar beradi. Maqolada shuningdek, arxeologik eksperimentlar
va laboratoriya tadgigotlari orgali qurollarning ishlash prinsiplari va ularning
tayyorlash bosgichlari ilmiy asoslangan holda yoritiladi.

Kalit so‘zlar: Uchtut, etnoarxeologiya, chgmogqtoshli, shag ‘alli, quvursimon
suyak, kiln, Qoratov, bug ‘u shoxi, bigiz.

THE DEVELOPMENT OF ETHNOARCHAEOLOGY IN UZBEKISTAN:
THE CASE OF UCHTUT

Annotation: This article analyzes the formation and development of
ethnoarchaeology in Uzbekistan, with a particular focus on the Uchtut Stone Age sites
in the Bukhara oasis. Based on archaeological excavations carried out in the 1960s,
the structure, production technology, and functional use of labor tools made from
stone, bone, and antler found at the sites are examined through an ethnoarchaeological
approach. The results of the research provide significant insights into the economic
activities, mining experience, and tool-use culture of Uchtut Stone Age communities.
The article also scientifically discusses the principles of tool operation and the stages
of their production using archaeological experiments and laboratory analyses.

Keywords: Uchtut, ethnoarchaeology, flint, gravel, tubular bone, kiln, Qoratov,
deer antler, needle.
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KIRISH. Etnoarxeologiya — bu arxeologik yondashuvlardan biri bo‘lib, u
zamonaviy yoki yaqinda mavjud bo‘lgan jamiyatlar hayot tarzini, xo‘jalik faoliyatini,
asbob-uskunalaridan  foydalanish  tajribasini  o‘rganish orqali  o‘tmishdagi
madaniyatlarni rekonstruksiya qilishga xizmat giladi. Ushbu yondashuv aynigsa
ibtidoiy jamiyatlar faoliyatini anglashda, ularning ishlab chigarish vositalari va mehnat
qurollarining funksional xususiyatlarini aniglashda muhim ahamiyatga ega.

O‘zbekiston hududida etnoarxeologik yondashuvlar 20-asrning ikkinchi
yarmidan boshlab shakllana boshlagan bo‘lib, bu borada Buxoro vohasidagi Uchtut
konlarida olib borilgan tadqiqotlar alohida o‘rin tutadi. 1961-1975-yillarda
O‘zbekiston SSR Fanlar akademiyasi Tarix va Arxeologiya instituti tomonidan amalga
oshirilgan gazishmalar natijasida Uchtut qo‘nalg‘asida turli tosh, suyak va shoxdan
yasalgan mehnat qurollari topilgan. T.Mirsoatov va boshga mutaxassislarning tajriba
va laboratoriya ishlari asosida bu qurollarning yasalish texnologiyasi va funksional
tafsifi aniglangan.

Tadgigot magsadi: Uchtut konlaridan topilgan ashyoviy dalillar asosida
o‘tmish jamiyatining xo‘jalik faoliyati, ishlab chigarish vositalari va ularni tayyorlash
usullari etnoarxeologik tahlil vositasida o‘rganiladi. Bu orqali tosh davri insonining
Ijtimoiy-igtisodiy hayoti hagida kengroq tasavvur hosil gilish mumkin.

Asosiy gism. Etnoarxeologiya — bu tarixiy arxeologik topilmalarni, aynigsa
mehnat qurollari, uy-joy, dafn marosimlari, hunarmandchilik kabi madaniy unsurlarni
zamonaviy yoki yaqin tarixiy davrlardagi xalg urf-odatlari, yashash tarzlari bilan
taqqoslab o‘rganadigan fan yo‘nalishidir. Etnoarxeologik yondashuv O‘zbekistonda
XX asrning ikkinchi yarmida, aynigsa 1960-1970-yillarda rivojlana boshladi. Bu
davrda O°‘zbekiston SSR Fanlar akademiyasining Tarix va Arxeologiya instituti
tomonidan olib borilgan kompleks tadgigotlar asosida dastlabki amaliy ishlar
bajarilgan.

O‘zbekiston SSR Fanlar akademiyasi Tarix va Arxeologiya instituti 1961-1975-
yillar oralig‘ida Buxoro vohasida arxeologik ekspeditsiyalar amalga oshirildi. Bu
tadgiqotlar Buxoro vohasi Qoratov janubiy yonbag‘irlarida joylashgan Uchtut
konlarida amalga oshirilgan bo‘lib, unda katta miqdorda tosh va suyakdan yasalgan
qurollar topilgan.

Mashhur arxeolog T. Mirsoatovning “O TEXHUKE M3I'OTOBJIEHUA U
OYHKIIMOHAJIbBHOM HA3HAYEHHNU KOCTAHBIX N POI'OBBIX OPYI[I/II?'I
YUTYTA” nomli maqolasida Uchtut tosh qurollari yasash texnikasi va ularning
funksiyalarini aniglashtirish borasida yetarlicha ishlarni amalga oshirgan. Shu
magsadda SSSR FA Leningrad bo‘limining arxeologik-texnologiya laboratoriyasida
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1124 dona shag‘al toshli va 254 dona chagmoqtoshli qurollar o‘rganilgan®. Neolit
davriga oid Uchttut qo‘nalg‘asida hozirgi vaqtga qadar 32 ta shaxta ochilgan. Fagatgina
1972-yilga kelib, bu shaxtalarda 30 mingga yagin mayda tosh va chagmogtosh
qurollari hamda ularning ishlov berish chigindilari topilgan. Bu mehnat qurollari
dastlab M. Qosimov tomonidan chagmoqtosh gazib chigarish asboblari sifatida
aniglangan?. Mirsoatov Uchtut konlarida topilgan tosh qurollarning materiali, shakli,
tayyorlash texnikasi va vazifasiga qarab ikki katta guruhga bo‘lgan: shag‘alli va
chagmoqtoshli.

Bundan tashgari, shaxtalarda hayvon suyaklari va shoxlaridan yasalgan qurollar
topilgan. Shoxdan yasalgan qurollar har bir shaxtada uchraydi. Ular asosan Buxoro
bug‘usi shoxining novdalaridan uch xil usul: chagmoqgtosh bilan kesish, zarbli
qurollar bilan ajratish, yondirish usuli bilan tayyorlangan mehnat qurollari.

Shag‘al toshli guruh quyidagilarni oz ichiga oladi:

% og‘ir ikki qo‘l bilan ishlatiladigan bolg‘a-nakovallar;
% bir qo‘l bilan shag*‘alni teshib sindiruvchilar-nakovallar;
% bir qo‘lli zarbali ketmonlar;
+¢ silliglovchi yengil zarbali asboblar;
% yengil bir qo‘lli ketmonlar;
¢ o‘rta og‘irlikdagi bir qo‘lli zarbali asboblar.
Chagmogtoshli guruh esa quyidagilarni o‘z ichiga oladi:
% og‘ir ikki qo‘lli bolg‘a-ketmonlar;
% bir qo‘lli zarbali ketmonlar;

Topilgan qurolarning aksariyati sifatsiz chagmoqtosh yoki kulrang hamda qora
rangdagi mayda tosh bo‘laklardan yasalgan.

Kulrang hamda qora rangdagi mayda tosh bo‘laklari maxsus ishlov berishni
talab gilmaganligi uchun ham chagmogtoshdan farq giladi. Chagmoqtosh qurollarining
og‘irligi 5-7 kg. gacha yetgan bo‘lsa, qora rangdagi donador toshlardan tayyorlangan
qurollar 1,75 kg. dan 3,5 kg. gacha bo‘lgan.

Har ikki turdagi qurollarning uchlarida kuchli urilish izlari — yirik va mayda
yo‘nalishli yassi qirralar (fasetkalar), tishli yoriglar (chippaklar) mavjud.
Fasetkalarning girralari bazida silliglangan va maydalanib ketgan.

Suyakdan yasalgan qurollarning yasalish va ishlash texnikasi kishini
hayratlantiradi.

1 O TEXHUKE M3rOTOBJEHUSA U ®YHKIIMOHAJIBHOM HA3HAYEHUU KOCTAHBIX M POTOBBLIX
OPYJIUM, Coopuuk UMKY, Bpim. 12, Tamkenrt, 1975, crp. 68-71;

2 M. P. KaceimoB. KpeMHeBas MacTepckas y Kuijiaka YuTyT B paifone Kaparay Byxapckoii o6mactu, Hay4Hble paGoThl
u coobmienus, B kH. VII, Tamkent, U31-s0 AH Y3CCP, 1963, ctp. 258-262;
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Chagmoqtosh bilan kesish. 1972-yil kuzidagi gazishmalar vaqtida 22-chi
shaxtadan bug“u shoxi topiladi. Bug‘u shoxining har ikki tomoni sindirilgan
novdalarida uzunligi 40 mm. va eni 4-5 mm. bo‘lgan ko‘ndalang yoriglar bor.
Yoriglarning girralariga garaganda, ular tosh qurol bilan kesilgan. Bu texnika neolit
davrida yashagan odamlar bilan bir qatorda, Yeliseyevichi qo‘nalg‘asida yashagan
oxirgi paleolit odamlarga ham ma’lum bo‘lgan. M. Tompson® va S. A. Semenovning?
fikricha, shoxni bir necha kun suvda ivitish bilan uni ishlov berish ancha osonlashadi.
Yugqoridagi ma’lumotlarga asoslanib, arxeolog T.Mirsoatov topilgan manbalar ustida
bir qancha amaliy tajribalar olib borib, jarayonning jonli guvohi bo‘lgan. Shoxni
kesishda o‘yuvchi asbob emas, balki chagmoqtoshdan tayyorlangan arra ishlatishgan.
Shuningdek, kesish paytida shox ustiga suv sepib turganliklari, suvsiz kesishga
garaganda, ikki baravar kam vagt talab gilgan?®.

Zarbli qurollar bilan ajratish. Bug‘u shoxining novdasini ajratib olish uchun
Uchtut aholisi, ehtimolki, chagmogqtosh bolg‘alar yordamida aylana bo‘ylab chuqur
kesiklar yasagan. Bu usulda yumshoq to‘gimaga yetgunga gadar zarba berilib, novda
ajratilgan. Bunday ishlov berishga oid dalillar orasida katta chagmogqtosh bo‘laklaridan
yasalgan bolg‘alar va ularning ishchi gismlarida tishsimon belgilar bo‘lgan kichik
qurollar topilgan. S. A. Semenovning* fikricha, bu izlar suyak qurollariga ishlov
berishdan qolgan bo‘lishi mumkin. Tajriba sifatida ikki bug‘u shoxi novdasini va
Qoratov etagidagi 5-6 sm diametrli uchta do‘lana novdasini chagmoqtosh bolg‘alar
bilan urilgan. Olingan natijalar Uchtutdan topilgan ashyoviy dalillar bilan to‘la mos
kelgan. Afsuski, shox qurollarining yomon saglangani tufayli ularda chagmogtosh
bolg‘alarining izlari qolmagan.

Yondirish usuli. Avvaliga shoxning tarmoqlangan qismi ot ustida qizdirilgan,
keyin esa novdasi osonlik bilan sinib tushgan. Bu usul gadimgi paleolit odamlarga ham
ma’lum bo‘lgan. A. Breylning fikriga ko‘ra, sinantroplar shoxga faqat tosh bilan emas,
balki olov yordamida ham ishlov berishgan®. Uchtutda ham bu usul keng qo‘llanilgan,
bunga yonib ketgan shox bo‘laklari dalildir, aynigsa 28- shaxtadan chiggan namunada
yondirish izlari aniq ko‘ringan®. Bug‘u shoxi novdalari shaxtalarni kovlash va
kengaytirishda foydalangan. Ularning ishchi gismlaridagi izlar yerni kovlash paytida
hosil bo‘lgan. Bu turdagi izlar tajriba qurollari bilan hosil qgilingan izlar bilan to‘la mos

1 C. A. Cemenos. IlepBo6riTHas Texuuka, MUA, 1957, Beim. 54, ctp. 185.

2 D. Clark and M. W. Thompson. The Groove and Splinter Technique of working antler in Upper Paleolithic and
Mesolithic Europe. PPS, vol. XIX, pt. 2. 1953.

3 O TEXHUKE M3rOTOBJIEHMS U ®YHKIHMOHAJBHOM HA3HAYEHMHM KOCTSHBLIX U POIOBBLIX
OPYJIUM, Coopruk UMKY, Bpim. 12, Tamkenrt, 1975, ctp. 68-71;

4 C. A. Cemenos. Ilepo6biTHas TexHuKa, ctp. 180.

5 H. Breuil. Le feu et I'industrie de pierre et d'os dans le gisement d Sinanthropus» a Chou-Kou-Tien. L'Anthropologie, t.
42,1932,

® T. Mupcaaros. JIpeuue maxtbl YuryTa, Tamkent, 1973, ctp. 12.
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keladi. Barcha shox qurollari novda shaklida bo‘lgan. Ular ehtimol dastaga
mahkamlangan, ba’zilari esa ikkiga bo‘lingan holatda dastasiz, ya’ni bevosita
ishlatilgan bo‘lishi mumkin.

T. Mirsoatovning "Uchtutning gadimgi shaxtalari” nomli monografiyada
ibtidoiy odamlar tomonidan ishlatilgan uch turdagi qurol izlari tasvirlangan. Bu izlar
arxeologlarga shox novdalaridan o‘tkir ketmonlar tayyorlangan deb taxmin qilishga
imkon beradi. Ular shaxtalarning devor va yugori gismlarida 2-3 sm kenglikda, 3—4 sm
uzunlikdagi izlar qoldirgan. Dastlab bu faqat taxmin bo‘lsa-da, 1972-1973-yillardagi
dala ishlarida quvursimon suyak turidan tayyorlangan 3 ta suyak ketmon topildi. Ular
ehtimol, charm kamarlar bilan dastaga mahkamlangan . Ketmonlarning uzunligi 13—
15 sm, eni esa 3-4,5 sm bo‘lgan. Ularning barchasi suyakning uzuniga yoriqlab,
chetlarini maydalab shakllantirish usulida tayyorlangan. Ulardan biri yaxshi saglangan
(1-rasm).

\ — i

Rasm. 1. Quvursimon suyak turidan Kirka.
a- tashgi tomoni; b-ichki tomoni;
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Qirralar bo‘ylab ishlov berilgan izlar aniq ko‘rinib turadi. Bunday turdagi
asboblarga qay tarzda ishlov berilgani S. A. Semyonovning! kitobida ko‘rsatilgan.
Ushbu ketmonning ishchi gismida yer kovlash asboblariga xos eskirish izlari juda
yaxshi saglangan.

Klin (umumiy prototip ma’nosi: o‘tkir burchak, cho‘zilgan uchburchak;
uchburchak prizma shaklidagi har ganday obyekt). Bu asbob hozircha yagona nusxada
topilgan. U 28-ragamli shaxtada, 5,5 metr chuqurlikda aniglangan. Quvursimon
suyakdan yasalgan bo‘lib, asbobning uzunligi 10 sm, ishchi qismining eni 3 sm,
o‘rtacha eni esa 3,5 sm. Asbobning saqlanish holati juda yaxshi (2-rasm).

Uning shakli va ikki uchida golgan izlarga garab, bu asbob klin sifatida xizmat
qilgan deb taxmin qilish mumkin. Ish jarayonida uni chap qo‘l bilan kerakli joyga
joylashtirilib, o‘ng qo‘l bilan qarama-qarshi uchiga bolg‘acha yoki uruvchi asbob bilan
zarba berilgan. Bunga uzun chiziqli izlar va ehtimol zarbadan hosil bo‘lgan bir nechta
sinish izlari dalildir.

Rasm.2. Quvursimon suyak turidan yashalgan Klin.
a- tashgi tomon; b-ichki tomon;

IC. A. Cemenos. IlepBoOriTHas Texauka, MUA, 1957, Beim. 54, ctp. 185.
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Uchtut shaxtalarida ilgari uchramagan uchta shilah (teshik ochish vositasi;
bigizga o‘xshash buyum)topilgan. Ularning uzunligi 7 dan 10,5 sm gacha, uchi
qalinlashtirilgan bo‘lib, dastak sifatida ishlatilgan. Barcha nusxalar quvursimon
suyaklardan yasalgan va uchtasining ham uchi sinib ketgan. Bittasi boshgalariga
garaganda kattaroq bo‘lib, sinib ketganidan keyin ham ishlatilgan: mikroskop ostida
sinish yuzasida chiziqli ishlatilish izlari aniq ko‘rinadi. Har uchalasi yon tomonlarida
bigizlarga xos chizigli izlar mavjud. Dastaklar qo‘l bilan ishqalanib silliglangan.
Bunday suyakdan yasalgan bigizlar O°‘zbekiston hududida qadimgi odamlar
xo‘jaligida yuqori paleolit davridan boshlab qo‘llanilgan. Shunga o‘xshash bigizlar
Obi-Rahmat! gorining yettinchi qatlamida, shuningdek Obishir I-V va Machay
mezolit manzillarida aniglangan®. Ba’zi suyakdan yasalgan asboblar bronza davriga
oid Sopollitepa manzilgohidan ham topilgan®.Yugorida tilga olingan ketmon va klinlar
buga suyagi hamda Buxoro bug‘usining shoxlaridan yasalgan bo‘lib, ular chagmoqtosh
gazib olishda ishlatilgan. Shilahlar esa, ehtimol, shaxtalarga tasodifan tushib golgan.
Ko‘plab suyak va shoxdan yasalgan asboblar ularning chagmoqtosh yirik bo‘laklarini
gazib olish va shaxtalarni kovlash ishlarida tosh asboblar bilan bir gatorda keng
qo‘llanilganini ko‘rsatadi.

Xulosa. Uchtut konlarida olib borilgan arxeologik gazishmalar natijalari
O‘zbekistonda etnoarxeologiyaning rivojlanishida muhim bosqich bo‘lib xizmat
gilgan. Tadgigotlar natijasida topilgan tosh, suyak va shoxdan yasalgan mehnat
qurollari tosh davri odamlarining yuqori darajadagi texnologik bilim va ko‘nikmalarga
ega bo‘lganini ko‘rsatadi. Ular nafaqgat tabiiy resurslardan oqilona foydalangan, balki
ularni gayta ishlashning murakkab usullarini qo‘llaganlar.

Shag‘al va chagmoqtosh qurollarining farqglari, suyak va shox materiallaridan
foydalanishdagi yondashuvlar, hamda yondirish, kesish va zarba orgali ishlov berish
texnologiyalarining aniglanishi etnoarxeologik metodlarning yugori samaradorligini
tasdiglaydi. Shuningdek, eksperimental arxeologiya asosida olib borilgan tajribalar
orgali bu qurollarning funksional xususiyatlari va ishlab chigarish jarayonlari ishonchli
tarzda gayta tiklandi.

Uchtut namunasi orqali o‘rganilgan bu arxeologik materiallar O‘zbekiston
hududida ilk konchilik faoliyati, mehnat tagsimoti va ishlab chiqgarish
texnologiyalarining shakllanishi hagida chuqur ilmiy tasavvur beradi. Bu esa
O‘zbekistonda etnoarxeologiyaning mustahkam nazariy va amaliy asoslarini
shakllantirishga xizmat giladi.

1 X. Cyneiimanos. CTaTucTHUECKOE H3ydeHUE KyIbTyphl rpota O6upax-mar, Taikent, 1972,

%Y. VcnamoB. Pe3ynbTaTsl pacKoNOK IENIEPHBIX CTOSHOK ME30JIUTHYECKOTO BPeMEHH B Y30eKkucTane, «Ycrexu
CpelIHea3snaTCKou apxeoaoruu», Beim. 1, JI., 1972, ctp. 74, puc. 7.

% A. Ackapos. Canamnutena, Tamkenrt, 1973.
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CYFOPWIAJIUT AH KNIILIOK XYKAJIUTH EPJIAPUJIAH
®OHNTAJTAHUII CAMAPAJTOPJINTUA ME3OHJIAPU BA UKTUCOIUM
KYPCATKNYJIAPA TU3UMU XAMJIA YJIAPHUHT O3UK-OBKAT
XAB®CHU3JIUTUT'A TABCUPHU

Cyaronos Xypoiimykyp FaiiparoBuy,
TepMmu3 naBiaaT yHUBEPCUTETH.
sultonovxudoyshukur@gmail.com.

Annomayusa: Ywby maxonaoa cyeopunaoucan KUULIOK XYHCaiueu epiapuoat
Govoananuw camapaoopauc Me30HIapu 8a UKMUCOOUU KYpPCAmKU4Iapu musumu
xamoa YiapHuHe 03UK-08Kam Xagcusiucuea mavCupu mypucuod MavIyMOmiap
oepunean. lllynuneoex, Pecnybauxadacu cyopunaduean epaapoar @ouoanranuul
OpKaIU MeBa-3a03a60m IKCHOPMUHU AXUULAU OPKATU UKMUCOOUL CaMapaoopiukea
spuwuw uyniapu oeneunab bepunean.

Kanum cyznap: uxmucoouti  camapaldopiuk,  UKMUCOOUU — MeXAHU3M,
cyopunaduean epaap, MmMaxkoOMuLIaQuimupuul, 23KOI02UK XO0Jam, MOOEPHU3AYUs,
9KCnopm.

Annomayun: B cmamve npeocmasnena ungopmayus o cucmeme Kpumepues u
IKOHOMUYECKUX — nokasameneti d¢)gekmugHocmu  UCNONb308AHUSL  OPOULACMbBIX
CeNIbCKOXO3ANUCMBEHHBIX V200Ul U UX BIUAHUU HA NPOOOBOTLCMBEHHYI0 O€30NACHOCHIb.
Taxoice onpedeneHvl nymu 0OCMUNCEHUSL IKOHOMUYECKOU dpexmusHocmu 3a cuem
VAVUUEHUs. 9KCHOpma N100008OUWHOU  NPOOYKYUU 3d CUem  UCNOJIb308AHUSL
opouilaemulx 3emelb pecnyOIuKu.

Knioueevie cnoea: oxomomuueckas — 3¢pgexmusHocms,  IKOHOMUYECKAS
MexXaHuzM, opouiaemvle 3eMau, YayyuleHue, IKOJI0SUYeCKdsk CUmMyayus, MoOepHU3ayus,
CebCKoe X03AUCMEO.

Annotation: This article provides information on the system of irrigated
agricultural land use efficiency criteria and economic indicators and their impact on
food security. Also, the ways to achieve economic efficiency by improving the export
of fruits and vegetables through the use of irrigated lands in the Republic have been
determined.

Keywords: economic efficiency, economic mechanism, irrigated land,
improvement, environmental situation, modernization, agriculture, export.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 79



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15485135
mailto:sultonovxudoyshukur@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

Kupu

MamitakatTuMu3 y3 MYCTAKWJUIMTMHHU KyJIra KAPUTTaHJAH CYHI WKTHCOINAU
ucjaoxotriap  gactinab arpap  cekropaa  Oonutanmu.  UyHKM, — Mamiakar
UKTUCOJTUETUHUHT acOCUM KUCMHU KHUIUIOK Xyxanurd Ownan Oornuk. Kunuiok
XY)KaJIUTH Ba YHHMHT acocu OVyiran ep Oomka coxanapaaH (apkiau Viaapoxk Oup
BAKTHUHT y3ujaa Oup Heda BazudanapHu Oaxkapaiau. Y MHCOHIAp SIIALIN YYyH KOU
(MaKoH), Ul KypoJIy Ba UIIIa0 YHKAPHII MPEIMETH, JapoMaa MaHOau OYuim Ouian
Oup KaTropJa axoJIMHU O3MK-OBKAT Ba CAaHOATHU XOM-ali€¢ OWIaH TabMHUHJIANAN Ba
caHOAT MaxCyJIOTJIapy yayH 0030p BazudacuHu Oakapasy.

MabnyMKH, ep KHUIUIOK XYKaJIWTHWJa OSHI AacoCUM HWILIad YUKapHII
Bocutacuaup. LIlyHUHT yuyH xaM ep MyHocaOaTiIapyuHU MCIIOX KHWJIHII, epra Oyiran
MYJKYMAJIMK MacallaCHHM Xall KWIUII YTKAa3WIA€TraH MUCIOXOTIAPHUHT HETM3WHU
TalIKWI KWIaid. AMalijjard KOHyHIapra OMHOaH ep JaBjaT MyJIKu xucobnanaau. Epra
JaBjaT MYJKYWINTHHU cakjad KoJraH Xojja yHH 0030p MyHocabaTiapura »xajib
ATUII, OyHUHT YYyH 3apypuil MKTHCOAUN MEXaHU3MJIAPHHU SPATHII MaMJIaKaTUMU3
arpap TapMoruaa oau0 OOpUIa€TraH UCIOXOTIAPHUHT MYXHUM Y3Ura XOC XYCYCHSATH
XUCOOJIaHa M.

Kunuiox xyxanuruaa uiuiad YyuKapuil UKTUCOANI caMapaJ0pJIMTMHA OUIUPHILL
OupuHYM HaBOATIIa MaBXKYJl €p Ba CyB pecypciapujiaH, ailjlaHMa Ba acoCuil uiuiad
YUKApUILl BOCUTalapuiaH, MEXHAT PECypcllapujiaH Ba KHUIUIOK XYXKaJuru
KOPXOHAJAPUHHUHT >KOWJIAIITaH YpHU, TaOMHMN HKJIUM I[IAPOUTIAPUIAH CaMapaiu
dolinananuin, MasKyp pecypciap cap@uHu KamaWTHpuIl XucoOura KYMpOK Ba
cu(aTIUPOK KHUIUIOK XYXKaJIUTd MaxCyJoTJIapu HILIa0 YUKAPUII OPKajdd HAMOEH
oynanu.

Kunuiok xy-xanuru unuiad yukapuiiyaa aaMamTapud Oyamaiuran y3ura xoc
acoCHil BOCUTa Ba MEXHAT MPEIMETH XUCOOJaHYBYH €p peCcypcliapy Ba YHUHT SHT (aot
Ba IOKCaK CaMapaJOpiUKHM TabMUHJIOBYM KUCMHU OYIraH CyF OpWIQJUraH ep
MaloHIapuaaH GorganaHuIn caMapaJopIMTMHU OMTUPHII KYTU1ad OMIIIIAp TahCUPH
ocTHaa 103 Oepaau. Yiap WMuuaa MYJIKMA MyHOCa0aTIapHUW TaKOMUJUIALLITHPHIILL,
MEXHAaTHM TAalllKWJ JITUII Ba HUILIA0 4YMKApUIIHUA 0030p Taynmabiapu aapaxacujia
IOpUTULI OuslaH Oup Katopaa €p (OHIMHU PUBOXKIAHTUPHIL, KYMauTupuO OOpwHIL,
MaBxXyJl €p pecypciapy YHYMIOPJWUTHHU Cakjiall Ba OMIUPUO OOpHI, TYHIPOK
MEJIMOPAaTUB XOJIATUHU SXIIWJIAIra KapaTUiral yopa-TaJ0upiapHi aMalra OmIHpUl
Macajacu MyXyUM axaMuAT KacO 3Tajau.

Epnan ¢dovinananum camapagopiauru JapakaCMHM aHUKJIAIIAA MYalsiH ep
MaWIOHJIApU KYPCATKUWIAPH Y3ap0 TAaKKOCIAHUIIM €KH €p MaiIOHUTa MYTJIOK 0axo
oepunumy MyMKuH. CamapaiopiivK KypcaTKU4YIapyu TAKKOCIaHAIUTaH [APOUTIa SHT
aBBAJIO €p MAaJIOHMHUHT TaKKOCJIAHAETraH IIAPOUTAArM YHYMJIOPJIUTH Aapa)KacCuHU
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XHCcOOra OJNMII MyXHM axaMusTra sra. byHaa ep MallIOHMHMHT MKTHCOAMN Oaxocu
acoc 0ym0 Xu3MaT KHIau.

PuBoxnaHraH MamutakaTIapHUHT 0030p TaXpUOAcWHU YpraHumimga xap Oup
MaMJiakaT 0030p UKTUCOAUETHHUHT OApII0o STUIUIIN YMYMUN KOHYHUATIAPHUHT aHUK
apouTAa amMalira OIIMIIM Ba Oapya MaBXKyd XyCyCHUSTIApHU, AaHHUK IIapT-
apouTIapHU IBTHOOpPTa oJiraH Xojjaa peawamanu. by skapaéuma xap Oup
MaMJIAKATHUHT HUKTUCOJUUA TapakKUET Japa’kacu, WHTEJUIEKTyall XOJIaTH, MOIIHMA
OoinukIap, alHuKca TabuUil OOUIMKIIap, MEXHAT pecypciaapy KaOu UMKOHUSTIIAP Xall
KWJyBUM axaMmusT kacO staau. Arap Oyrnapra reorpaduk KOWamlyB, MILIHIUINK,
ypd-omar, xank Oupiaurd KaOWJIapHU KYIICAaK, YMyMHH IIapOUT sHA XaM
onunnamanu. Jlemak, puBoKJIaHTaH MamiiakaTiap 0030p TaKPUOACHHUHT aXaMUSITH
KaXOH UKTUCOJIUETH PUBOXKH Typailnu ycub 6opaau, TabCUp TOUPACUHHI KEHTauTUpuo
Ba y V3 TapKkuOuil Kucmura aimantupu6 6opaau. KaxoH UKTUCOIUETH pUBOKIIAHUIIIH
OuJIaH pUBOKJIAHTaH MaMJlakaTiap 0030p TAKPUOACUHUHT 3apyPUITHHU Ky4auTUpHO,
0030p HWKTHCOIMIa YTyBUM MamilakaTiapra TabCUPUHH OpPTTUpaaAd Ba 0030p
MKTHCOIUTa YTUIIHU TE3pOK OOMIMAaH KEYUPUII TApAKKUET WYIUra YTUIIHHA
Te3namTupaau. PuBoxianran mamiakamiap 0030p TaxpubacuHUHT ¢daH cudartuia
aKJJIaHryH4a 00ocu0 YTraH Wya Ba yHJa BYXKyAra KelraH Fosuiap KyJa Mypakkao,
KyTiMHYa OMp-Oupura 3ujl Ba KapaMma-KapIiuaup.

[y Ownan Oupra aWTUIIUMU3 KEPaKKH, Xap OUp PUBOKIAHTAH MamJakatiap
0030pu Taxxpubdacu Xxap Kaiicu Mamiakariap 6030p Taxxpubdacura aespiu GhapKIaHaIu.
[yunaii 6yncana, yaap Oup-OupuHu TYJIAUPAIH.

Mamnakar UKTHCOOUETHUHT OapkKapop PUBOXKIIAHUILIAIA AKCIOPTra
WYHAITUPUITAH MaxcCyJoTiaap umiao YUKAPYyBYU TaAPMOKJIAp JKCIOPT
CATOXMATHIAH KeHT (OiIaTaHnII MaKcaara MyBodHK. X03HUpru KyHaa ¥Y30eKHCTOH
KHUIIJIOK XYKAIUK MaxXCYJOTJIAPUHUHT KYTUIad TypJIapyvHU WIUIA0 YHKApHIN, KanTa
WIIUTAII Ba SKCIIOPT KUJIUIIIa HAPUK CAJIOXUATTa Jra.

V36ekucron Hadakar ¥3 maxTa ToylacH, O0aiku ca03aBOT, MEBa, Y3yM Ba I0JIM3
MaxcyJoT/iapu OwiaH XaMm JyHEna Mamxyp OynuO, yJlapHUHT KYmiiad Typiapw,
HaBJlapy Yy3ura XOC TabM XYCYCHUSITIIapM Ba JKOJIOTMK TO3a MaxcyJjoT cudaruia
TAHWIITAH. Y30EKHCTOH MeBa-ca03aBOT MaxXCyJNOTIAPMHMHT Ma3Kyp XyCyCHSTIApH
VIApPHUHT JKaXOH KHUIUIOK XYKaJIMK MaxcyjloTiaapu Oo3opiapuaa IOKOPH
pako0aTdapJONUIUTHHA TabMUHIANIH.

Macanan, Y36eKNCTOH/Ia NIILTA6 YNKAPHIIATUTaH y3yM HABJIapH/1a KaH | TApKUOH
18 pousman 30 dousraya, nomuaopiapaa Kypyk MOITATapHUAHT yiyd 5,5 dhousnan
KYNOPOKHHM TamKwWwi 3Taad. by »sca EBpomagarm Xymaau MIyHIAa MaxcyJoTJiap
KypcaTKA4WwIapJaH ce3ujiapiid Japa)kafla IOKOpPH Ba Xapuaopiiap Y4YyH >Ko3uOaiu
XUCOOJIaHa M.
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IOxopuparnnapuu uHOOaTra OJraH XoiJa, MYCTaKWUIMK JaBpuaa XyKyMar
TOMOHHUJIaH MEBa-ca03aBOT MaxCyJIOTJIApH SKCIOPTUHU KYad - KyBBAaTJAIIHUHT
XYKyKuH acocu sipatuiaau. MeBa-cab3aBOT MaxCyJOTIApWHHU HILIA0 YUKAPHII Ba
COTHILHUHT ¥3HUra XOC XYyCYCHUATIApUAAH KenuO 4YuKUO, Ma3Kyp MaxcCyJOoTJIapHU
AKCTIOPT KUJIUII TAPTUOU UIILTIA0 YHKHUIIJIH.

YHUHT acocuii MOXUSATH M€Ba - Ca03aBOT MaxCYJOTIAPUHUHT aCOCUN KUCMHUHU
JIEXKOH Ba (hepMep XY xKanukiaapu Uiiad ynkapaéTraHu Ba yjaapra SKCIOpT KUJIUIA
SHIWUTMKIIAp SpaTHIl MAaKCaAuaa IOPUAMK Ba JKUCMOHUK IHaxciapra 3KCIOpPT
KWIAIIHUHT COAAAIAIITHPWITaH TA3UMH aMalira OIMPUIAETTaHIUTHIND.

Ma3skyp TH3UMHUHT acocH-hepMep XY KaIUKIApy YIOIIMAacH ab30CH Oyiamara
V36exucton Pecry6nukacu (ykapocu OYIraH [OpHAMK Ba SKMCMOHHI IIaxciiap
TOMOHHMJIAH XYyJI MeBa - €a03aBOT MaxCyJIOTJIapyW YeTra OJu0 YHUKWIMII TapTHOU
“MeBa-ca03aBoT MaxCyJOTJIApUHU TaIIKKd O030piapra YMKApHII caMapaJopJIuruHU
OLIMPHUINITa JOWUp KYyIIMMYa d4opa-Taaldupiap TYFpucuiaa TH V36ekucTon
PecniyOnukacu Ilpesunentunuar kapopu, 17.10.2018 imngarn I1K-3978-con,
“JlexxoH Ba depMep XVKaTUKJIapd TOMOHMJAH ETUIITUPUIITAH MEBa Ba Ca0d3aBOT
MaxCyJIOTJIApUHM Ba YyJapHM KalWTa uWOUIad OJIMHITaH MaxCyJIOTJIIApHU 4YeTra
UMKAPUIIHN PACMHINAIITHPHII TYFPUCHIATH Y30ekucToH Pecry6mukacn Ams
Ba3upaUTH TOMOHHMAAaH 1998 i#un 2 uronma 450-connu Ba “MeBa-ca03aBOTYHIIMK
COXACHHU JIaBJIaT TOMOHHJIAH KYJIa0-KyBBaTJalll, TAPMOKJIa KIacTep Ba KOOTIEPAIIHsI
TH3HUMUHM SHAJa PUBOMIAHTHPHUII HOPa-TagOUpIapH TYFPUCHAATH Y36EKUCTOH
Pecniy6nukacu [pesuaentununr kapopu, 15.12.2021 imngaru [1K-52-connm kapopu
Oyiinya unuiad YMKWIraH MebEPUI XyAoKaTiIap XUCOOIaHA IH.

by wMacananuHr MyXMMIIMTM IIyHAAaKd, CYFOPWJIAIUIaH e€piap KHUIIOK
XY’KaJUTMHH WHTEHCUB acOCHa PHUBOXKJIAHTUPHUIL MaHOaW XxucoOnaHaau. SbHU
pecnyOnuKana CyFOpHiIauraH ep MaioHHW kamMu 4,2 MUJUTMOH TEKTapHU TaIIKUII
3TN0, Oy JKaMM KUIUIOK XY>KaJUTHUra SpoKiIu ep MaiaoHmapu Tapkuouma 15,1 dous
CAJIMOKHU drajiaiiin. AMMO KMIIIJIOK XY KaJduTH SUIMH MaxcyJoTHHUHT 90 dhousunan
OPTUKPOK KUCMHU CYFOpPWJIAQJWraH epiap xucoOura makutaHaaud. Jlemak,
CYyFOpPWJIAJIUTaH KHIIJIOK XYKaJIUTKW ep MaljoHjapu Myxodazacu Ba yiaplaH
camapaiii (GoiaNaHUIl Macajlacu JIEXKOHYWIMK MaJaHUATUHUA IOKCAITUPHUIIIA
MYXUM axaMHUsIT KacO dTaju.

Xo3upru KyHAa CYFOPWJIaQuTraH epjlap acocaH JAEXKOHUYMJIMK OuiiaH
IIYFYJJIAHYBYH IIUPKAT XY KAIUKIApH, hepMep Ba JEXKOH XY KaJIMKIApH TOMOHH IaH
doinananuaMoKraa. Maskyp XyKaJluK IOPUTHUIN IIAKIUIAPH TOUPACH]IA €pra drajuK
KWJIUII Ba YHJaH (oiadaHuill MacalaCHUHUHT camapaid Xaj JITWITaHJIUTH epra
HUCOaTaH MyHOCA0aTHU TyOJiaH Y3rapTUP/IU.
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Mamitakat UKTUCOAUETUHUHT KaX0H XY KalIMK TU3UMUTa UHTETpalysIIally BUHU
TabMHUHJIOBYM  SKCHOPT  CAJOXMSATUHU PUBOXKIAHTUPUIN Ba  MyCTaXKamJiaml
UKTHCOMUETHHUHT Oapya TapMOKIapuja WNuIad 4YuKapuiaaéTraH MaxCyJOTIPHUHT
cuaTtuHu OOIIKAPHUIILL, SKCTIOPT XAXKMHUHHM >Ka/1all Cypbhatiap/ia OIIUPHUIL Ba TYpPJIapyuHU
KEHTalTUPUI, MAJUIMA MaxCyJoTlIap pakoO0aTOApJONLTMIMIMHNA OLIMPHIIL, XaJTIKOPO
0030piapja KeHrMpoK Kyjaamaa HIITHPOK ATHUIIHMU TaK030 3Taau. bByHUHT yuyH oca,
pecnyOiMKaia eTUIITUPWITAH MaXCyJIOT/Iap XyCycaH MeBa-cab3aBOT MaxcCyJOTIIapu
OKCIIOPT CAJOXUSATHHU OIIUPHIN Ba PUBOKIAHTHUPHUIIIA MAbIIyM OUp CTpATCTHUSHH
Oenrunab oMM J03UM.

Pecriy6nukamMu3 TomMar mactacu WIUIA0 YMKapwIn OYVinda >kaxoHjaa Oermrra
SHT €TaK4YM MaMJjiakatiiapjaH Oupu XxucobiaaHca, KypyK MeBallap UIIa0d YUKapHUIIl
Oyiindya YHUHYM YPUHHH Srajulaiiiu. V36eKuCTOHIaH TOMAT MACTaCH ACOCHIA
uiaad YuKapuiraH KeTYyI Ba 03yKa Kymumdanapu MyBaddakusTiId IKCTOPT
KUJIUHMOKJA.

[ynaait kuiaub, 6030p UKTUCOAUETHTA YTUI JaBpUa MeBa-ca03aBOTUMINK
KyHH MaxXmMyacu MaxCyJdOTJapH SKCHOPTHIAH OJMHAETTaH JapOMaJHUHT OIIUIIH
O0eBocUTa MaxCYJIOTHUHT )aXoH 0o30puiaru pakodarbapaouuurura oornuk. [y
HYKTau HaszapJiaH, HCTUKOOJJa MaxMya MaxCYJOTHUHT 3>KaxoH O0o030pujaru
pako6aTOAPOIUINTH HKCIOPT CATIOXUATHHU OLIMPUIIIHUHT acCOCH Me30HU OYIuo,
XU3MaT KUJIUIIH JO3HUM.

MeBa-ca03aBOTUMIHK MaXMYaCUHUHT JKCIIOpTra UYHAIITUPUIITaH
CTpaTerusiCMHM MIUIa0 YUKHUIIT Makcajara MyBODHK Ba y KyWuJard Tamouumiapra,
SITHHU:

- MAaxCyJOTHUHI axoH O0o30opugard pakoOaTOapJONUIUTUHA TabMUHJIAII
MaKcaauja MaxCyJOTJapHU eTHUINTHPUILI Ba KalTa WIUIAl Xapa)kaTJapuHU
KUCKAPTHUPHILL

- )KaxoH cudaT cTaHAapTIapu, KaJOKJall, ypail Ba KaJOKJIall Tajla0JapuHu
YKOPUM KUJIUILL,

- MaxCyJIOT aCCOPTUMEHTUHHU KyTIauTUPUIL;

- MUHUMaJI Xapaxkatjap acocuja IOKOpH cudaTiv 3KCrnopTra HyHaaTUpHITraH
MaxCyJI0TJIap UILIa0 YUKapUIIra KOAUp OYIraH «UIiad YuKapyBUM-KalTa UILIOBYN
- COTYBUM» UHTETPAIMOH TU3UMUHU TAKOMUJUTAIIITUPHIIL,

- JaBjaT TOMOHHUJAH TaIlllKM CaBJOHHM JSPKUHJIAIITUPUINTA NyHAITHUPUITAH
MKTUCOAMM cuécarra acoCIaHUIIN JIO3UM.

- DKCIIOPT HYKTaW HazapJaH SHT MCTUKOOJIM MeBa-ca03aBOT MaXCyIOTIapUHH
aHuKjam, Oyjap acocaH MeBa, ca03aBOT, MOJM3 Ba Y3yM MaxcCyJOTJIapuHU
KYpPUTWJITaH, TOMAT NacTa, BUHO MaXCyJI0TJIapy Ba MeBa IapOoaTUuIup;
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- OKCTIOPTHHA parOaTIaHTUPHUINHUHT aHUK MIAKJIWHU KYJUTall MyMKUH OViraH
MaxcyJoTiap Ba MHHTaKaJapHM aHUKJIAII, yJap KylduaarwiapaaHn uoopar:
cab3aBoTinap OVitmua Tomkent Bunostu, @aprona, Camapkann Ba Cypxoumapé
BUJIOSITIIapU/a; MeBaap OVitnya TomikeHT Bunostu, @aproHa Bouiicu, CamapkaH,
Kwuzzax; nonus maxcynotiapu: Camapkann, Kuzzax, Cypxonaapé, Kamkanapé; yzym
Towkent Bunositu, @aprona Boauiicu, Camapkany, CypxoHaapé€; kaproika oyitnda
Tomxkent Bunoatrn, ®aprona Boguiicu, Camapkana, CypxoHaape;

- SKCTHOPT YYYH TalIKd TabCHP STAJAWraH OMHIUIAPHU aHUKJAI Ba OapTtapad
OTUII, SBHU aHabaHABUK  Oo30pijapja Kywid pakoOaTdwiap TypyXuHH,
MHTETPAlMSJIAIyBHUHT ONTUMAJl BapUAHTUHU Ba MAaxCyJOTJIAPHUHT SKCIOPT
reorpadusCUHA KEHraWTUPUIN HyJUIaQpUHM aHUKJIAll OpKAIM  MamilakaTjiapapo
outuminap Ty3uil, KCTra ab3o Oyiuill Ba HHTETpaIlMOH aJOKaTapHA MyCTaXKaMJIalll;

- SKCIIOPTHU PHUBOKJIAHUIINTA TYCKUHIUK KUJTYBYM WUKA OMUJUIAPHU aHUKJIAII
Ba Oaprapad STHUII, SHHU MaxCyJOT CU(DATUHUHT MMACTIUTH, HUCOATaH IOKOPHU UILTa0
YUKAPUII XapaKkaTiapy, KOpXOHAJAPHUHT UILIA0 YUKapUIll KyBBaTHIaH (o amaHuIn
JapaXaCUHUHT TIACTJWTH, XOM ameé OwWwIaH TaMUHJIAIIHUHT KOHUKApCHU3JIUTH,
MaxCyJIOTJIApHUHT aCOCAH Maii/ia Xy KaJuKiap/a uiljiad yukapuiaéTraHiHU HHoOaTra
OJITaH XO0JIJIa «UIILIa0 YUKaApyBUM-KATa UIILJIOBYU -COTYBUM UHTETPAIIUOH TU3UMUHU
TaKOMUJUTAIITHPHIIL.

Nxobuit omusuiap Kyiugaruiapaad noopar:

- V36ekncTonna MeBa-ca63aBOT MaxCy I0TIapH NIIIA0 YUKAPHII YUyH KyJIail
UKJIUM IIapOUTU MaBXKYI;

- Ap30H MIIYU Ky4H KYTI;

- MaxCyJOTJIAQPHU KaiTa UIILIAIl YYyH KOPXOHAJIap KyBBaTH €TapJIu;

- MaxCyJIOTJIAPHU KaIOKJIAll TU3UMU SPATUIITaH;

- IaBJIaT TOMOHUJIAH IKCIIOPT KWJTyBUMJIapra Oup KaTop UMTHEIAp OepuIIraH.

Canbuit omMwutap Kyiumarunap OWIaH W30XJIaHAJIU:

MeBa -ca03aBOT MaxCyJoTJiapu cudaTty MacT; MaxCyJOT €TUIITUPHUII YIYH €p
MaiJIOHH acocaH Maiila Xy>KalukKiapja, KHYUK XaKMmaa eTUIITHPUIMOKIA; HIIad
YUKApUIIl XapaxkaTiapu HHcOATaH IOKOPHU, DKCIOPT KWIYBUYWJIAPHUHT KV KUCMHU
TaBaKKajg WII TyTaAu; SKCHopT Kuiauinaa oiaguHaadn 100 dous myn TymrymuHU
TabMUHJIAII, MaxCYJOTJIAp aCOCaH MacT HapX TakKJIU(] KWUIa€TraH KYIIHHA JaBiaTiapra
COTHJIMOK/Ia; «IKCIOPT XapaKkaTjapw» KECKUH OIMUO OOpMOK[A; JNEHTU3ra YWKHIII
Y49yH KaMHJIa UKKU JaBiaT XyAyIuHU KecuO YTHIII 3apyp.

XYKYKHI — MebEPUI MEXaHU3M:

AKCTIOPTTra WYHANTHPUIITAH MaxXCyJIOT WIUIA0 YMKAPYBYM MAXCyC XyAyIJIapHH
IAKJJTAHTUPUII Makcaauaa “KUIUIOK Xy»Kajauru SKCIOpT XyIy[Jlapu. AacTypHUHH
WILTA0 YUKUIII,
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M€Ba-ca03aBOT MaxCyJOTJIApHUHH 3KCIOPT KWIMIIHUHT COAJANAIITHPUIITaH
TapTHOM OYViNYa XyKYKHI — MEbEPUI Xy KKaTIapHU TAKOMUJUTAIITHPHILI,

IOPUIMK Ba JKUCMOHMM MIaxciap AKCHOPT (aoTUSATHHH aMajra OIIWpPHILIA
XYKYKJIap TEHIJIMTUHU TabMUHJIAII;

Te3 Oy3UyBYM MaxCyJIOTJIApHU KYIITHU MamJlakaTiap XyAyJapyuiad oJiu0 YTuIn
Oyinya naBnaTiiapapo OMTUM TY3HIIL

TakpopaH coiukka toptumga MJX — maBmatnapu OuiaH COJIMK IOKUHU
SHIMJUTAIITHPUII OYiirua OUTUM TY3HIIL

HUxTHCOAUN MeXaHU3M:

- DKCIOPT OWJaH UIYFYJUTAaHYBYM CYOBEKTIApPHU SKCHOPTKUIMILIAH OJIUHTH
(KKC TpancnopT) xapakartjapuHU KOIUIAIll Makcaauja TKopaT OaHKiIapu
TOMOHHMJIAH UMTHUE3NMM (OU3 CTaBKalapujard Kucka mymnatin (3 - 6 OoiHK)
KpEIUTIIApHA MUJIJIMK Ba XOPH>KUI BaIIIOTala TAKIUM STHILL

- KUYUK OM3HEC KOPXOHAJIApH, IEXKOH Ba GepMep XYKATUKIAPUHUHT DKCIOPT
(dhaonusaTUHU parOaTIIaHTUPUIILL Makcaauaa THXKOpAT
OaHKJIapHia SKCIIOPT OJIM KPEeIUTIall MEXaHU3MUHU UIILIA0 YHKUII;

- XOpWXHUU HHBECTOpJIapra Mamjakar XyJayauaa OeBocuTa MeBa -ca03aBOT
MaxCyJIOTJIAPUHU ETULITUPHUIL Ba KailTa MILJIANI >KapaéHiapuja KATHAIIWIL, SbHU
WHBECTOpJIapra sSIHru OOFiap, TOK30pJap, epiapHu Y3NnamTupuil, yuly epiapaa y3
WHBECTULIMSUIAPUJIAH, SHI XOCWUJIIOp Ky4aT HaBllapyu Ba ypyFjaapuaaH, TEXHUKA -
TEXHOJIOTHsUIapuIaH (oiaanaHuIaa Ky MaKIaIIHIIL;

- gHru Oapro 3TuUiraH OOF Ba TOK30pJIApDHUM XOCWIra KHUpPryH4Ya SIrOHa ep
COJIUFU/IaH 030 KWJIHIIL,

-6KWIFU - MOIJIall MaTepuajulapy Ba KUMEBHMU VFUTIIap COTUO OJMMII YUYYH
UMTHE3TU KPEeIUTIIall MEXaHU3MUHU TaI0UK DTHIII,

- MeBa-ca03aBOT MaxCyJOTJIapUHHU pecrnyOinka XyIayad Oyinua Tamuiiia
aBTOMOOUIIL Ba TEMHUp WyN TapudIapuHd MaBCyMHUI NMAcaWTUPHUITaH CTaBKaJIApUHU
YKOPHUU ITHILL.

TamkuJIuid MeXaHu3M;

- MaBXKyJ| KUIUIOK XY>KaJUTH MaxcCyJIOTJIapu YATYp:KU 0o3opiap (aoUsITHHU
TaKOMWIJIAIITUPUII, ’/BHU KaTTa CUFMMIa 3ra oMOOpXOoHaiap, My3JaaTKA4iap, OBUII,
capaJialll, KaJoKjialll, ypai TU3UMUHA TAlIKWJ KAJTUIII,

-  MWUIMA  OSKCHOPTEPJIApHU  KaXOH Oo30piapupard KOHBIOHKTYpaBUA
y3rapunuiap TYFpUCHAArd >KOpHil Ba Oamopar axOopoTiapu OujiaH TabMUHIIAII,
MapKEeTUHT TAJKUKOTIAPUHU OO OOpHUIN Makcaauga WYKA Ba TaIIKd 0Oo30piap
MAapKETUHT MapKa3WHU TAIIKUI 3THIIL,
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- Maxcyjotrnap cudaTtMHM  OmMpHII  MakcaauAa CTaHgapTiaml  Ba
cepTuuKanMsIaN, XKymiagaH (UTOCAHUTAp, TEXHUK, SKOJIOTMK CTaHAapTiap Ba
Tana0JIapHu )KOPHM STUII OYiinya Yopa-TaaOupiIapHu aMaira OIMpPHII Ba OoIIKaiap.

Mabnaymku, PecnyOnmuka YCHUMIMKUMIUMK TapMOKJIapHla WHCOH CaJOMATIUTH
VUyH Kepak OYJraH Typiu XWI MaxcyjoTiap eTuinrupuiaau. KymiaaaH, UKKUHYH
HOH XMCOOJaHTaH KapToIllKa, ca03aBOT, MOJIU3 Ba OOFJOPUYMIMK MaxCyJIOTJIapH Ba
oomkanap. Keitnaru itwiapaa TapMokaa JOPUBOP MaxCyJIOTJIap €TUILITUPUIITA XaM
anoxuaa YTHO0p OEpUIMOKIA.

VYnapHUHT KYIPOK ETUINTUPWUIMIIMHUA JOUMHUK HydAra KyWUII MamjakaT
aXOJUCUHUHT Oy Oopamaru TaqaOMHN KOHIUPHII OrIaH Oupra Tamku 6030p/a KYmpoK
COTWIMILIMHU XaM TabMHHJAiAM. By 3ca BamoTa TyIIyMUHUHI OILIUIIWTa OJIHO
KEJaIu.

PecniyOnuka YCUMIMKYMIMK TapMOKJapuja WHCOH CaJOMATIMIU YYyH Kepak
Oyiaran Typiau Xuj Maxcyjlomiap eruimtupwiagu. JKymiaanaH, WKKUHYM HOH
XUCOOJaHTaH KapTollka, ca03aBOT, MOJIM3 Ba OOFIOPUYMIMK MaxCyJoTjapu Ba
oowkanap. Keiinaru itmiiapaa TapMoKaa JOPUBOP MaxCyJIOTJIAp ETUILTUPUILNTa XaM
ajoxujia YbTUOOp OEpUIMOKIA.

VYHnapHUHT KYIPOK ETUINTUPWUIMIIMHUA JOUMHUK WydAra KyWUII MamjakaT
aXOJIMCUHUHT Oy OOpajiaru TaJlabuHU KOHIUPHUII OujiaH Oupra Tamku 6030paa KYmpok
COTWIMILMHU XaM TabMHHJaiAu. By 3ca BamoTa TYyLIyMUHUHI OILIWIIMra OJHO
KEeJaIu.

Kumnok Xy KamuruHUHT YCUMIUKYIIIMK TapMOKJIapuia MYKH Ba TAIIKU 0030p
TaJaOMHU KOHJMpa OJIAJIuraH TypJid XWIJard MaxcyJoTjap [aBjaT CHECATHHU
BTUOOPTA OJITaH XOJa ETUILITUPUIMOK/A.

VCUMIMKUMINK ~— TAapMOKNIApHaa  eTHINTHPHIAETTaH  MaxXCyJOTJApHHUHT
camapaJopJMra Oup KaHya KypcaTKuwiap €pamMuaa aHuKJIaHaAW. YJap MUKIOP
(HaTypai) Ba KMMMAT makinaa HaMo€H Oynanu. XKymmanan, skuH Typiapu Oyiinua 1
reKTap MalJoHJaH OJIMHIaH XOCWJI, S'bHU SKUHJIAPHUHT XOCWJIAOPJIUTH, O3UKa
SKUHIapu Oyinya KymmMm4a Xap TeKTap/laH OJMHTaH O3UKa OUPJIMIU MUKIOPH
aHWKJIaHAIM. YHHU aHUKJIAIl Y9yH )KaMH eTUIITHPUIITaH XOCUITHH 1Ty XOCHJ OJIMHTaH
OKMH MaiJoHUTa TakCUMJaml JI03UM. bByHHMHT y4yH Ky#iumarn Qopmynagan
(dholinanaHuIl MyMKUH:

SN 0
Xwm 06,

bynpaa: Dx — 9KMH TypJapuHUHT XOCHIOPJIUTH, \ra;
Os— Oup rekTapaaH OJIMHTaH 03UKa OUPJIUTH, I\ra;
Sl — sy OJIMHTaH XOCHJI, TOHHA €KU 1ICH;
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> Op — ’)KaMU OJIMHTAH 03WKa OWPJINTH, TOHHA €KU IICH;
Xy, O0y — X0CHII, 03UKa OUPJIUTH OJIMHTAH MaWI0H, Ta.
bup rekrap 3kuH MalOHWTA, OJWHTAH OMp IIEHTHEP XOCWJ y4yH capdiaHTaH
unriad YMKapuil Xapaxatjapu (MexHaT, MalOiar), yJapHMHT >XaMH capQuiaHTaH
MEXHaT Ba MaOJlaF XapakaTJapuHU XOCWJI OJMHTaH MaWJOoH EKU KaMU XOCHII
MUKJOpUTa TaKCUMJIAIl HaTWXKacuja aHHWKjIalml MyMKUH. ByHMHr ydyH ymoy
dhopmynamad doigaTaHUII JTO3UM:
> HUY9x > Mx
Xea =——;;¢éxku =
Xm Xm
bynna: X, — 1 rekrapra capdiaHran unuoiad 4YMKapuil, MEXHAT XapaxaTiapH,
CYMFTA, KFTa;

> Nuy — skuH Typaapu OVitnda uiiad YuKapuil XxapaxaTiapu, MIIH. CYM;

> My — 3KkHH TypJiapu Oyiinya cap@ianran MexHaT cap(u, MUHT KAIIU-KYHHU.

OKUHJIApHUHT Typiaapu Oyinda nnuiad YMKapuil TAHHAPXU. YHH KaMH UIuiad
YUKApUII Xapa)xxaTiap CYMMAaCHHUHT OJIMHTaH MaxCyJIOT MUKJIOpHUra HucOaTu OuiaH,
ABHU Kyiunaru gopmyia épaamuia aHUKIa MyMKUH:
> HYx

AHx

Mmn =

bynna: My, — MaxcyJoT TYpHUHH €THINTHPUIIT TaHHAPXH, CyM\lleH. By kypcaTkng
ETUIITHUPUIITAH Xap OUp MaxCyJOTHUHI OWp LIEHTHapW HeYa CyMra TYIUTaHJIUTUHU
Kypcaragu. VYinap MaxcyJOTJapHM COTHII Oaxojapyu OWiaH TaKKOCIaHHUIIN
HaTWXKacuga Xap Oup ILEHTHEp MAaxCyJOTHU ETUIITUPHIN 3Ba3Ura 3pUILNJITaH
HaTIKaJIApHU XUcoOJall, SbHU Iy MaxCyJOTHHU E€TULITHPHUIIIAH XYKanuk ¢oiina
OJIIUMU €KUM 3apap KWITaHJIUTMHHM aHHWKJIAll UMKOHUATHHU sparanu. Hatrxkana xap
OMp MaxCyJOT TypUHHUHI PEHTAOCUIMIUK Aapa)kacu aHukJIaHaau. byHna xyiuparu
dbopmynanan oiiianaHUIl MyMKHUH:

Co

HYx

P = x100

bynna: P — xap Oup MaxcynoT TypUHUHT, YCUMIWKYAIUKHUHT PEHTAOCIUTUK
napaxacu, ¢ousa;

Cy — onuHras ¢oiuna.

VCHUMIMKYMINK TapMOKIapuaa XaM 6030p MKTUCOMMETH MyHOCAGaTIapyHHU
MAK/UTAHTHPUIIT  Makcaauja epiiapHu depMep, MIEeXKOH XYKaJuKIapura y30K
Myanarra, gykapomnapra sca ympoOona doigananumra Oepuil HaTHXacuaa >Kamoa,
IITUPKAT Ba JIaBJIAT XY KaTUKIApU UXTHEPUIATH epiiap KaMmaiin® 6opmokaa. UyHoHYH,
VCUMIIMKYWINK TapMOKJIApUJa SKUHJIAPHUHT kamu maijgonu 1995-2000 iwumnapna
390,1 munr rexrapra éxu 9,4 dousra kamaitno, 3774,9 MUHT reKTapHU TAITKWII ATraH.
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Kuckapum acocan nmaxrta XamJa e€M-Xallak SKUHJIAPUHUHT MalJOHJIapU KaMauun
xucobura 103 6epras.

[IlyHuHrOEK, KUOUIOK XYXKAJWK COXACHMHUHI JKCIOPTra MNYHaITUPUITaH
cTparerusicu Oyiimua OepwiraH Takiau( Ba TaBCHsUIap XamJla 4yopa-TaJOupiiapHU
amMajra OLIMPUII Ba YHU aMaiduérra Taa0UK KWIMII MeBa-ca03aBOTUMIIMK
TaPMOFUHMHT 3KCIIOPT CATIOXUATUHYU PUBOKIAHTUPUIITa, MaMJIaKaT caBJo OaJaHCUHU
MyCTaxKamJjallra, MUpoBapuia MamjakaT UKTUCOIUETUHUHT OapKapop YCUIIMHU
TabMHUHJIALITA XU3MaT KUJIAIH.

AMMO XOCHIIIOPJIHK KYPCAaTKUIHTa Ky/Ia KYTU1ad OMIJIIap TahCUP KypcaTaau Ba
ynap TabcHpu Oup Kagap xucoOra onuHHUIIK Jo3uM. Cyropuiagurad epiapiaa
XOCWIIOPJMKKA OHHI Ky TabCUp OTYyBUM OMUI Oy cCyB OuimaH amanjaa
TabMHUHJIAHTaHJIMK Japakacu Ba MOJJIMN TEXHUK pecypciap OuiaH TabMUHJIAHTAHIUK
Japa)xaCUHU OJIMII MYMKHUH. XOCWIAOPJIMKHM XucoOsamaa ymoy OMUJUIApHU
XMCOOTa OJIMUIHUHT 3apYpJMry 11y OWSIaH M30XJIaHAAUKH, TypiIu XY>KaJUuK FOPUTHIL
HIaKJIUAArd KUIUIOK XY KaJIUIM KOpXOHAJIapuaa MexHaTra Oyiradn MyHocadat Typianyda
HaMOEH OYJIMOK/Ia Ba HATH>Ka/la TEHT IapouTIap (TYIPOKHUHT OaJlsI-OOHUTETH Ba CYB
OWJIaH TabMUHJIAHTAHIMK Japa)kach) MaBxKyJ OYJIraH Takaupnaa Xam Typiihya epliaH
¢doipanannin  napaxacura spumninanu. Ly skuxatgan xam pecypenap OwiiaH
TabMUHJIAHTaHJIUTH Japa)KaCUHU XUCOOTa OJIMII, TYPIH XY AWK IOPUTHUII HIaKIapH
Jovpacusia Ba yMyMaH CyF OpWJIaJuraH epiapjaaH (oiJaiaHdIl caMapajopJIuruHU
XHcobania MyXuM axamusTra ara.

Taknud sSTunaérraH MeXaHu3MIIap Ma)KMyacMHU aMajueéTra >KOpHMl KUJIUII
Kelakak/la KHUIUIOK  XYXKaJur'M  OKCHOPT  CAJOXUATHHU  PUBOXKIAHTUPUII,
CyFOpWJIQJIUTaH epilapAaH camapanu (OoNAaIaHUIIl OpPKajdd MamilakaT O3MK-OBKAT
xaB(CcU3NUIUra epulIuil, KHUIUIOK AaxOJIUCHMHU HII OWIaH TabMHUHJIAIL Xamja
JapOMaJUIapUHHU OIIMPUIITA XU3MAaT KUJIAJIH.
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Annomanyusn: Maxonaoa @ap2ona 60MUKIUSUHUHS HCAHYOU-UUAPKUL KUCMUHUHS
eeonocuk  mysunuwiy  épumunear. Dapeona OomuxaUSUHUHE — HCaHYOU-eapOUll
Kucmaapuoa —iopa, 0yp, NnaieozeH, Heo2eH 68a Mypmiamuyu 0asp EmKUUKIapu
waknanean. Papeona 6OMUKIUSUHUHR NATEOHMON02UK HCUXAMOAH AXUIU YPSAHUL2AH
64 Mall0oHOa ayHa hropa KoIouKIapu aHUKIAH2AH.

Kanum cyznap: @apzona bomukiueu, naneo3ou, niamgopma, opa, 6yp, ceemu,
apyc, aughen, sHcugym, AaHMUKIUHANL, CUHKITUHAIL.

Abstract: The article describes the geological structure of the southeastern part
of the Fergana basin. Jurassic, Cretaceous, Paleogene, Neogene and Quaternary
deposits were formed in the southwestern parts of the Fergana basin. The Fergana
basin has been well studied from the paleontological point of view, and fauna and flora
remains have been identified in the area.

Keywords: Fergana depression, Paleozoic, platform, Jurassic, Cretaceous, sveti,
layer, Eifel, Jivut, anticlinal, synclinal.

daproHa ToOFNapapo OOTHKJIWTHIA AacoCaH WKKUTa HWHUPUK CTpaTturpaduk
KOMILJIEKC aKpaTwiaau: OypMaiu acocra KHPYBYH MMajie030i Ba MeE30-KailHO30M
YYKAHJN KOIUIAMACH .
IManeo3o0ii (Pz)
[Taneo3on €rkusukiapu Paprona soguricuaa Yorkon, Kypama, @aprona, Onoit
Ba TypKUCTOH TOF THU3Malapuja OYWIMalap XOJWAa €p lo3acura 4ukuO Typaaw.
[Taneo3oii érku3uKIapu Kymiaad maljgoHmapuaa Oypru KyIyKjapyu OuilaH OYMJITaH.
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VYnap xoHriomepar, KyMTOII, THJI Ba KyMHp Karjamyajgapu OYJiraH rpaBeiuTiap
OWIaH TaCBHpJIaHTaH..

AHIWKOH Ty3wIManap TypyXd MalJOHJIapula Iajneo30d ETKU3UKIapuaa
YIJIEBOJOPOJ YIOMIIAPY aHUKJIAHTaH.

Me3o030ii (Mz)

Opa (J). FOpa érkuszuknapu naaeo3oi ETKM3UKIApUTra OypUyakin HOMyBODHUKIUK
Owtan éraau.

Opa xocumanmapu >xanyOuil EHOarpHUHr KyIuiad MaigoHnapuga Oypru
KyAyKJapu OwWiaH oOuWjraH. Yjap KOHIJIOMEpaT, KyMTOII, THJI Ba KyMHUDP
KaTjiaMuaiapu OyJraH rpaBeiauTiap OWIaH TaCBUpJIAHTaH.

HOpa érkuzukiiapu kecumjia yu 0yamMra axxpaTuiaim:

Kyiiu 1opa (neiiac). Kyiin ropa €Tkusukiapu acocuaa 0azalib KaTIaMUHU XOCHIT
KWJIYBYM JlaFai OYIakiii KUHCIap — rpaBesutiap xamaa Kymrouuiap éraau. Llypabd

MalIOHU/IaH MapKKAa TOMOH 0y ETKU3UKJIAPHUHT MAKIOPH KaManO, THIUTMIIUK OIITHO
oopanu. YnapHuHr kanuuaiauru 120-130m ra TeHr.
Vpra 1opa (morrep). Ypra 1opa éTKM3MKIapy HUCOATAH KEHT TapKairaH. Yiiap

OOTHKJIMKHUHT TOF OJAM XyIyJJIapuia pPUBOXIAHTAH Xamaa Kymiad Oypru
kynykinapuna (Hedtuoboxn, IlonBoHTom Ba Oomikanap) ouwirad. Yjap acocaH
KOHIJIOMEepaTjiap, TWUIap, KyMTONI-TWUIM XOCWJalapiaH TallKui TONraH Oymuo,
KYMUp KaTjiamMyajiapu xaMm yupad Typamu. YnapHuHr Kanuuauru 70man 240m raga
y3rapub Typanau.

Oxopwu ropa (maneMm). FOkopu 1opa ETKM3UKIapH acoCaH IPaBeNUT, KOHTJIOMEpaT

Ba KyMTOII KaTJIaMJIM TWiapAaH ubopat 0ynu0, Mepren KarjiamMyaiapyd XxaM yupad
Typaau. Y napHUHT KanuHiaura 50-100m.

Opa kecumuma mnoreHmmani-maxcynaop ropusontiaap (XXIHI-XXXI) katopu
aXpartuinaau. YIJIapHUHT HePTra3fgopiaurd 7 Ta MalgoHna UCOOTJIaHTaH. Yjap
®daprona Ootukiuru JKanyOuil MOFOHACMHMHT >KaHyOM-IIapKUil KUCMIIapuja Ba
Mapkazujaa xovnamrad (Ilonsontom, Xan. Onamymyk Ba 6omkanap). FOpa maBpu
ETKU3UKJIAPUHUHT KanuHiaury 250M nan 535M rava y3rapaju.

byp (K). Byp érkusukiapu acocaH BOJMWHUHT IIAPKHUH, >KaHyOM-IIApKUl Ba
XKaHyOUN KHUCcMIlapujia KeHr TapkairaH. byp €Tku3ukiapu HEOKOM-anT, Kylu aib0,
IOKOpH alib0, CEHOMaH, KyWH TYpOH, IOKOPH TYpOH-CEHOH Ba CEHOH CBUTajJapuiaH
nbopar.

byp naBpuHUHT Kyitn OYIMMuU Mepre, THII, KyMTOUI Ba TUIIC KaTJIaMyalnu Maia
Iarajyll KOHTJoMepatiap Owian TacBupnanrad. Kymrommap maukacu XIX, XX,
XXlIropuzontnap Ba KkoHrioMepamiap XXIlropuzont cudartuga axpatuiaaiu.
VYnapuunr Kamaaura 5-300M.
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Oxopu Oyp ETKM3MKIapyW KyNuHYA TEPPUIeH, O3[MHA JIEHIW3, JIaryHa Ba
KOHTHHEHTAJ IMIAPOMTAA XOCWJI OynraH KapOOHAT Ba TaJOreH KUHCIApH OuiiaH
tacBupianrad. Kamauun (kamuuamuru 5-480M rava y3rapaau) cBUTacuia KU3HI
paHINIM, Xap XWJ JOHald KyMTOI Ba aJeBPOJUT KaTjiamMyaliapu Oyiaran Maina
[arajiull KOHTJoMepatiap puBoxkIIaHrad. KOKopupokaa KeCUM KyJIpaHr KyMTOIILIap
OwnaH (s710Bay CBUTACcH) MypakkabiamraH. UYKHHIW XOCHUJ OVIMIMHUHT JEHTH3
Typura TYFpu KelyBuUM ycTpud cBUTAcH (Kanmuaiuru 30-40M) smwi Tui, Mepre,
YUFAHOK OXakTouutap OwinaH TacBupiaHrad. Karmammapga Oup-Oupuman Typiu
KaJTMHJIMKAAard KU3UI ruiap Ouman axpanul TypysBun 5 ta ropusoHT (X1, XII, XIII,
X1V, XV) axpatunanu. byp €TkusukaapuHuHr ymymuil Kanuaiura 350m nan 690m
raya y3rapaju.

byp érkuzuxnapura 12 ta maxcymnnop kariaamiap (XXII-XI) 6ornanran, ynapaan
XXI-XVII ropuzonTiapu Kyiu 0yp xocuianapura Tyrpu kenaau. Y B yrommapu 6yp
érxkm3ukiapuaa 10 ta maigonna (ymymuii conu 28 Ta) aHukjiaHrad, yjaap daprona
OOTHKJIMTMHUHT MapKa3u Ba )KaHyOU-IIapKHUil KUCMiIapu/a skoinamrad (Xy»KaoCMOH,
[TonsonTomI, ONamyiryk Ba OoImikaiap).

Kaiino3oii (Kz)

JleHru3 mapouTHAa XOCWUJ OYIraH majeoreH XamJa KOHTHHEHTAJ IIapouTAa
XOCHJI OYiIraH HEOTeH ETKU3UKJIApUAAH TalIKWJ TOIYBYM KaWHO30M ETKU3HMKIapU
KYT1a0 4yKyp KUJIUpPYB-pa3BeAKaan Oypruiiail Ba reodu3uK ycyJuiap OWiIaH SXIIH
YpraHuJIraH.

[Taneoren (P). Ilaneoren €TKU3WKIApU KAJIUHIWTKA Ba JIUTOJOTHUK TapKUOU
Oyiinua Oup-Ompunan ¢apkiaHyBUM OyXOpo, Cy3aK, OJIOM, TYpPKHUCTOH, PUIITOH,
ucdapa, xoHa0O1 Ba CymMcap Karjamjiapura axpaTuiajiy.

[Taneoren kecuMua KapOOHATIIAPHUHT MUKJOPHU KamMaiino, THIUTHIIMK Aca OIINO
Ooopaan. YMymuil KaJWHIUTH >KaHyOW-IIapkka Kapa®d ommub Oopamu. [lanmeoren
ETKU3UKJIApU acOCaH JICHTH3 Ba JaryHa Xocujanapu OwiaH Mmypakkabnamran. Kyiin
oynuMm (TaneoneH-0yxopo KaTjaMu) THIC, KyMTOII Kartiamuanu rwmap omran (IX
KaTJlaM) TACBUPJIAaHTaH Ba KECUM AoJoMHUTIamTad oxakrouuiap ounan (VIII) Tyraiiau.
Vpra 6yimM (30LeH) HIC KaTiaMyanapy OYJIraH KyMTOLUIH THIIAp OuiaH (Cy3ak
KaTJlaMu) MypakkaOJaiiraH, IOKOPUPOKAa MEpresl Ba UYMFAHOK KaTjaMyald SIIujl
ruiap (oJ10i KatiiaMu) €Tain, KEHMHPOK OXAKIM KyMTOII KaTjaMyad OXaKTOoILIap
(VII karmam) €ramu. TypkuctoH Kartiamu ypra kucmuaa (V KaTiaam) OXaKTOII
KaTjaMyaji TWUIap OWIaH TacBHpJAHTaH, YHUHT KyWHCHAa 3ca KapOOHAT-TUIUIH
nayka (VI katnam) éragu. PUmTon KaTaaMUHUHT IOKOPU KHCMH OXAKTOII, MEPTel Ba
TUIApHUHT anMamuanO érumu ounan (IV kaTiam) TacBUpiIaHraH, FOKOPH KHCMEIA
3ca T’MJIIM XOocuitaiap €raau.
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Heoren (N) cucremacu maccaret Ba cyX-0akTpust sipyClIapiaaH TAIIKUI TONTaH.
Maccarer xocuinanapu acocaH THIJIap, KyMTOILUIap Ba ajleBPOJUTIApAaH MOoOpart.
VYuunr kanuaauru 2400-3000m Hu Tamkuia stand. KecManuHT OKOpU KUCMUIA,
0aKTpus ApycHaa aIeBPOJIUT, T, TYPIHU JOHATOPIUKIArd KyMTOIIIAp KaTiiaMyaiapu
Oynran WKUpUK OYIaKiIu MaTepuaiap YCTYHIMK Kuiaau. baktpus érkusukiapu Cyx
CBUTACU XOCWJIAJIapuIaH axkpaTuiMaran OYViu0, KOHTJIoMepatiap, TaleuHUKIIap, THI
KaTjiamMyajapura sra Oyiaran KyMmronuiapaadn uoopaT. Cyx-0akTpusi CEpUsSICHHUHT
ymymuil Kanuniura 3000M 1aH F0KOpH.

Typraamun (Q)naBp ETKU3UKIapu Kagumru Typriaamuu (CyX) KOMILJIEKCH Ba
3aMOHaBHI XocwujanapjaaH wubopar OYnmb, acocan mapémap BoguiiIapu, coumap
V3aHmapu Ba >Kapiaukiap OYyinad puBokiaHraH. Ym0y ETKU3WKIap acocaH Jécc,
NECCUMOH CYTJIMHKajap Ba rajneyHukiapaan ubopar. Kommiekc xamunmuru 0 man
1500M rava O6Varad KeHr MUKAOpJa y3rapuo Typasu.
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YALLIG‘LANISHGA QARSHI DORILAR

Sultonova Malohat Abdusamatovna
Toshkent tibbiyot unversitetti Chirchig

Filiali Tibbiy va biologik fanlar kafedrasi o‘qituvchisi

Annotatsiya: Mazkur magolada surunkali yallig ‘lanishga garshi dori iste 'mol
qilish ogibatida kelib chigadigan nojo ‘va ta’sirlardan extiyot bo ‘lish xaqida soz
yuritamiz.

Kalit so‘z: Yallig ‘lanish, tog ‘ay to ‘qimalari, surunkali og ‘riglar, yoshi kattalar.

Kirish: Yallig‘lanishga surunkali dori qabul gilganimizda tarkibiga nojo‘ya
ta’sirlatiga, albatta, e’tiborli bo‘lishimiz, gabul gilayotgan dorimiz boshga kasallik
keltirib chigarishiga yo‘l qo‘ymasligimiz zarur.

Asosiy gisim: Yallig‘lanish bu ichki tashqi ta’sir omillari virus, allergik reaksiyalar
fizikaviy ta’sirlar kimyoviy ta’sirlar natijasida kelib chigadigan organizmning
reaksiyasi. Yallig‘lanish o‘tkir yoki surunkali kechishi mumkin. Kuchli og‘riq bizni
albatta dorixonaga yetaklaydi.

Xozirga davrda dorixonalar ko‘p. Dorixonalarda dori ehtiyojimizdan oshiq
darajada saglanmoqda, dorilar uchun beriladigan bonuslar uz-uzidan farmatsevtini
mijozni aldashiga olib keladi.

Yalliglanishga qarshi dorilarni asosan yoshi kattalar va surunkali kasallar
poliartirit, bursid, koksaartroz kasalliklarida gabul gilinadi. Surunkali yallig‘lanishga
dori gabul gilishda tarkibida Dilofenak saglagan dorilardan extiyot bo‘lishimiz zarur,

chunki bu preparat surunkali gabul gilinganda tog-‘ay to‘qimalarini yemirilishiga olib
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keladi bundan xabari yo‘q bemor uzi shu xolatdan aziyat chekayotganiga qaramasdan
sog‘ligiga qarshi ish gilishda davom etadi.

Dorixonalarda reseptsiz beriladigan narxi cho‘ntak bob dorilar boz ustiga bonusli
dorilar ko‘pi omuxtalashgan tarkibida bir necha og‘riq qoldiruvchilari bo‘lganligi
uchun tez ta’sir qilib insonga orom bag‘ishlaydi. Bunday dorilar Bol-nol, Kyupen
Fanigan, Ortafen shunga kabi dorilar surunkali qabul gilash nojo‘ya ta’sirlarini ortib
ketib inson sog‘ligiga salbiy ta’sir qiladi. Yallig‘lanishga garshi dori gabul gilinganda
vrach bilan maslahatlashish imkoniyati bo‘lgan taqdirda shu dori xaqida yaxshilab
o‘ganib chiqishi, nojo‘ya ta’sirlariga etibor berish zarur. Yallig‘lanishga garshi dorilar
qabul qilishga extiyoj yoshi kattalar va surunkali og‘riglardan kelib chigadi. Yoshi
kattalarda kalsiy yetishmasligi, tog‘ay to‘qimgqlarda yemirilish ko‘p kuzatiladi. Aynan
shu xolatlarda surunkali gabul gilishda extiyot bo‘lishimiz kerak. Yuqgorida aytilgan
narxlari cho‘tak bob farmasevt taklif qilib bonusini oladigan dorilar yaxshi og‘riq

qoldiradi lekin biz darxol ilg‘amaydigan nojo‘ya ta’siri kuzatilishi mumkin.

Har ganday vyallig‘lanish kasalliklarida surunkali yalliglanish allergik
yallig‘lanish xozirgi kunda ko‘p kuzatiladigan fizika yani qattik charqoqlardan kelib
chigadigan og‘riglarda xam Sog‘lom turmush tarziga rioya qilish zarur. Allergik
yallig‘lanishni kamaytirish ummunitetni ko‘tarish, bog‘in yallig‘lanishlarida oson
xazm bo‘ladigan uglevodli maxsulotlardan tiyilish, ko‘kat sabzovotlar ko‘proq
iste’mol qilish yallig‘lanishga ta’sir qiladigan tabiy maxsulotlar foydalanish muhim

ahamiyat kasb etadi.

Kimyoviy usullardan yodli setka gilish kamfora moyi surtish xam yaxshi yordam

beradi.

O¢simliklar. Zanjabil, Qora andiz juda kadim zamondan dorivor omil sifatida
gator kasalliklarni davolash uchun foydalanib kelingan. Abu Ali ibn Sino gora andiz
o‘simligini bo‘g‘im og‘riganda, et uzilganda, belangi (radikulit) kasalligida, siydik

xaydovchi omil sifatida tavsiya etgan.
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XALQ TABOBATIDA

Xalq tabobatida gora andiz ildizi va ildizpoyalari asosida tayyorlanadigan damlama
va qaynatmalar balg‘am ko‘chiruvchi, siydik xaydovchi, isitma tushiruvchi, gijja
xaydovchi dori sifatida xamda nafas yullarining shamollashi va o‘pka sili kasalliklarini
davolashda tavsiya kilinadi. Shuningdek, o‘simlik ildizlaridan tayyorlangan qaynatma
bilan qo‘tir, go‘sht yaralarni davolash mumkin.(2)

Xulosa: Surunkali yalliglanishlarda dori tanlaganimizda tasir davomiyligi yzoq
nojo‘ya ta’siri kam tog‘ay to‘qimalariga ta’sir qilmaydigan dori tahlash va dori xaqida
malumotga ega bo‘lishimiz zarur. Sog‘lom turmush tarzi tashkil gilish,dorivor

usimliklardan foydalanishni yo‘lga qo‘yish kerak.

Foydalanilgan adabiyotlar

1. Metonooru4eckuii moaxo ] K KOPPEKIMU BOCIAIMTEIIBHOTO Tpoiiecca TekcT
HAy4YHOW CTaTbM 1O CIenuaibHOCTH «DyHAaMeHTaldbHas MeauluHa» A. B.
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2. A.H.Carrapos T.P.A6nypaxmanoB -Dapaunra gaBoman

3. Maruza vrachkar uchun Satbaeva Elmira Maratovna, k.m.n., assosiirovanniy

professor, zaveduyushiy kafedroy farmakologii KazNMU im. S.D. Asfendiyarova
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MATHEMATICAL MODELING FOR THE DEVELOPMENT OF
COMPUTER-BASED ECOLOGICAL MONITORING SYSTEMS

E.A. Borisova
senior lecturer Department"Power supply” University of information technology
named after Muhammad al-Kwarizmy City Tashkent, Uzbekistan
elenfox@list.ru

Abstract. Today, environmental issues have become increasingly pressing. The
rapid exploitation of natural resources and accelerated technological development
have contributed to improved human well-being, but have also intensified the
ecological crisis. To address these challenges, it is essential to maintain a balance
between environmental safety and the economic activities of the agricultural sector.

Key words: integrated monitoring of ecological systems, mathematical modeling
of ecological dynamics and processes, ecosystem-level environmental monitoring,
conceptual and computational models of ecosystems, long-term ecological forecasting
and scenario analysis.

Introduction.

In recent years, the scale of human and technological impact on the environment
has led to serious and far-reaching disruptions in ecosystems. Unchecked industrial
activities have significantly contaminated living spaces, drinking water, and food
supplies, negatively affecting public health and contributing to growing ecological
threats. Enhancing environmental safety and ensuring effective ecological
management have become top priorities.

The rapid advancement of science and technology has intensified environmental
degradation. Various forms of pollution have raised deep concern among
environmental experts. Today, environmental protection is a critical issue for many
industrialized nations. Under such circumstances, comprehensive and efficient
environmental monitoring in large urban areas—especially those located near
ecologically hazardous sites—is essential for ensuring safety and sustainable
development.

The knowledge about the condition of the environment is necessary for our daily
life, housekeeping, and construction and in extreme situations. Especially, the
dramatical change in environmental conditions is not only the result of natural
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processes, but also the human actions have a negative character. The necessity of the
anthropogenic changes forecast in nature is a specific problem.

The observation of climatic changes is made today. They are meteorological,
phenological, seismological and other types of environmental monitoring. The range
of environmental monitoring is widening as well as the number of measuring
parameters, the quantity of monitoring stations is growing, too. The problems of
environmental monitoring are becoming more and more complicated.

Materials and Methods:

To effectively address the analysis of ecological situations, assess environmental
conditions, and implement computerized systems for ecological monitoring and
forecasting, it is most appropriate to rely on mathematical modeling. These models
offer an accurate representation of the essential characteristics of ecological processes
and utilize advanced contemporary methods of simulation.

In practice, modern ecological systems are inherently complex. This complexity
manifests in several key aspects:

the presence of a broad spectrum of interrelated and interacting components;

multi-objective and multi-factorial influences;

the integration of various subsystems;

the regulation of information, energy, and material flows within the system;

the presence of stochastic and qualitative variables;

dynamic interaction with the external environment.

It is important to note that ecosystems function as self-regulating systems that
inherently strive for equilibrium. This self-regulation is facilitated through both
internal and external feedback mechanisms. However, the introduction of secondary
reactions and extreme external impacts on ecological components can significantly
complicate these regulatory processes, particularly those relying on negative feedback
loops.

With the help of system-based ecological analysis, it becomes possible to predict
the nature, scale, and forms of interactions within the environment, as well as to assess
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the stability and adaptability of various ecological objects. Tools such as physical and
mathematical modeling, optimization methods, set theory, and transformation
techniques are commonly used for systemic ecological analysis.

Today, a wide variety of forecasting methods are available, differing in both
quantitative and qualitative characteristics such as reliability, accuracy, mathematical
framework, the nature of the object being analyzed, and applied methodologies.

It is well known that industrial activity has a multifaceted impact on the natural
environment — including noise, vibrations, harmful emissions into air and water, and
pollution resulting from the extraction of natural resources. To prevent or mitigate
atypical and emergency situations involving harmful emissions, ecological monitoring
systems based on environmental modeling are used. To obtain an accurate description
of an ecological situation, an adequate model is required that can accurately represent
the environmental state of a given object. The effectiveness of ecological modeling is
determined by the ability to identify and predict ecological conditions based on the
analysis of ecological data. This task is addressed through the application of
mathematical modeling methods aimed at ensuring ecological safety.

Mathematical modeling of ecological systems and processes represents a
scientific approach that enables a deeper understanding of environmental dynamics and
facilitates the practical management of ecological interactions. It is important to
emphasize that mathematical modeling and empirical observation are not isolated
methods but rather complementary components that enhance each other.

Applying ecological modeling techniques is essential for investigating the
nature, scope, and structure of environmental interactions, as well as for evaluating the
resilience and adaptability of ecological systems. In practice, ecological models are
inherently complex, and their development involves a multifaceted and rigorous
process.

Modern strategies for mitigating the adverse effects of industrial systems on the
environment focus on implementing innovative production technologies, adopting
environmentally friendly waste management solutions, and transitioning to zero-waste
technologies. In parallel, it is crucial to assess the environmental impact of these
activities and to apply predictive tools grounded in ecological modeling. Framing these
issues within a modeling context allows for a systematic ecological analysis, which is
fundamental for achieving sustainable environmental management.

Mathematical modeling techniques are employed to analyze the quantitative
structure and dynamic behavior of ecosystems. While models simplify the complexity
of real-world systems, they are designed to capture the essential features and behavior
of the original system. Based on their nature, models can be classified into two broad
categories: material and ideal.
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Material models are often utilized in the design of large-scale industrial
infrastructures, where environmental reconstruction is simulated. These models are
typically developed in laboratory settings to study pre-programmed processes.
Although valuable for technical and engineering applications, material models have
limited applicability in addressing ecological challenges. Consequently, ideal
models—including mathematical, graphical, simulation-based, and conceptual
forms—nhold greater significance in environmental science.

Graphical models illustrate the relationships between ecological processes
through visual tools such as charts and tables. Conceptual models, on the other hand,
depict the interactions and interdependencies within complex ecological subsystems
using block diagrams.

In environmental studies, both conceptual and mathematical models serve as
vital tools for understanding, forecasting, and managing ecological systems.

A conceptual model represents a more formalized and structured version of the
traditional scientific-natural approach to describing an ecosystem. It typically
comprises explanatory texts, block diagrams, tables, graphs, and other visual elements.
The primary objective of a conceptual model is to provide a generalized, coherent, and
comprehensive representation of the key scientific principles and mechanisms that
define the system under study.

An energetic or biochemical conceptual model illustrates the flow of substances
and trophic interactions within an ecological system. These flows are presented using
block diagrams, supported by descriptive text, tabular data, and graphical elements that
reflect the system’s composition, organization, and functional characteristics.

The strengths of conceptual models lie in their universality, adaptability, and
variety of representational formats, which allow their application across diverse
ecological contexts. However, they also present certain limitations, including a high
degree of interpretative subjectivity and a static nature, which can hinder their
effectiveness in modeling dynamic ecological processes.

In ecological modeling, three primary categories of mathematical tools are
typically distinguished: set and transformation theory, matrix algebra, and differential
equations. Set and transformation theory is particularly effective for developing models
with a broad range of characteristics. It enables the classification of ecosystems and the
construction of models that describe possible qualitative states of ecosystems and the
transformation rules governing transitions between those states.

Statistical and probabilistic models are regarded as the most realistic
representations of ecosystem behavior, as they account for the impact of random
factors on environmental conditions.
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The first type of models is based on the fundamental laws of nature—such as the
conservation of energy, mass, and momentum. In this approach, the most relevant
physical laws for a given object are selected, mathematically formalized, their
corresponding equations are solved, the solutions are interpreted, and the model is
validated.

These models encapsulate two types of information: one embedded in the
structure of the mathematical model itself (such as differential, integral, or balance
equations), and another derived from empirical data used to define the model’s
parameters. It is important to note that the lack of observational data for certain
coefficients in the analyzed equations can still result in reasonably accurate outcomes.
However, models developed in this manner often become increasingly complex due to
factors such as their multifactorial nature, a wide range of boundary and initial
conditions, environmental variability, and system-specific features.

One of the main challenges of this approach lies in the inherent limitations of the
model’s ability to fully replicate real-world systems, as well as the complexity
introduced by a large number of parameters required to represent the system accurately.

The second type of models, developed as a way to address the aforementioned
challenges, is based on the functional representation of ecosystems, emphasizing the
identification of relationships within the system. This approach relies on statistical
analysis to build models, structure the process of data acquisition and control,
aggregate ecological data, develop computational algorithms, and perform statistical
validation. The dynamic nature of ecological systems necessitates reiteration of this
modeling process with varying quality characteristics to reflect changing
environmental conditions.

Statistical modeling involves selecting both the type and parameters of the
model. In many cases, the initial function considered is not limited to a single variable
but may be inherently multifactorial. Choosing the appropriate model is a non-trivial,
heuristic task, as the same dataset can often be approximated with similar accuracy by
different regression equations. Model selection is typically guided by criteria such as
simplicity, interpretability, and applicability. Once the model type is chosen, parameter
estimation becomes a formal, algorithmically solvable problem that can be efficiently
addressed using computational tools.

When constructing a statistical hypothesis for a specific ecological system, the
resulting model can often become overly complex. To create a more accurate
representation, it is necessary to eliminate non-essential or unrealistic data—
essentially, to reduce the type and volume of input variables. One effective method for
simplifying ecological data is factor analysis. Dimensionality reduction is commonly
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performed using the least squares method in conjunction with principal component
analysis and cluster analysis.

It is important to note that ecological data often exhibit distinctive features, such
as complexity, nonlinearity, ambiguity in system relationships, measurement errors,
unexpected external influences, and spatio-temporal variability. Mathematical models
that incorporate these characteristics provide a more precise description of ecological
processes. In this context, non-linear mathematical models are particularly suitable for
solving ecological problems, as many ecological laws remain insufficiently studied.
Therefore, greater focus is placed on capturing complex, nonlinear relationships in
model design.

In statistical modeling, the use of prior data obtained from solving various
standard problems is of significant importance, as well as reducing the possible amount
of such data. The estimation of model parameters is typically carried out using the least
squares method, the principal component method, and their derivatives.

The need for long-term forecasting of complex ecosystems using computational
tools has led to the development of a new type of model — simulation models, which
combine features of both the first and second types. The essence of simulation
modeling lies in studying complex mathematical models through computer-based
experiments and analyzing the resulting data. This approach allows for the recreation
of both random and deterministic relationships between ecological processes and
supports the theoretical and strategic study of ecosystem behavior through different
ecological scenario modeling.

One of the most advanced methods currently used for modeling ecological
systems is the application of fuzzy set theory. Models built on fuzzy logic allow the
incorporation of uncertainty present in the initial ecological data of the object being
modeled. Such models take into account hierarchical structures and enable
simplification of ecological systems while maintaining accuracy under uncertain
conditions.

These models are especially effective when formal descriptions are difficult due
to qualitative or imprecise parameter values. Traditional modeling approaches often
fall short in these situations, as they cannot properly represent uncertainty. By
leveraging fuzzy logic, it becomes possible to build expert systems and knowledge
bases that can process and analyze imprecise or incomplete ecological data.

Fuzzy logic-based systems are valuable tools for assessing the impact of negative
environmental factors, even when the available information is unclear. They offer a
more accurate and comprehensive representation of ecological processes under
uncertainty and help reduce the risk of errors in ecological forecasting and monitoring.
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When developing mathematical models for computerized ecological monitoring,
it is crucial to account for the territorial scope and spatial distribution of the modeled
object. Based on this consideration, ecological systems can be categorized into four
levels:

1. Global-scale objects: These models address environmental issues that affect
multiple nations. They must reflect large-scale ecological dynamics such as
atmospheric circulation, ocean systems, transboundary rivers, space debris, and
migratory species.

2. National-level objects: Models at this level are designed for entire countries,
focusing on vast territories, key industrial hubs, and strategic natural resources. Since
major technogenic infrastructures contribute directly to a country’s sustainability and
security, their environmental impact is aligned with national ecological safety and
long-term development goals.

3. Regional or local objects: These models assess the use of natural resources in
specific areas, with emphasis on scientific and high-tech industries. They support the
implementation of resource-efficient technologies, comprehensive extraction and
recycling of materials, and strategies to reduce environmental stress on local
ecosystems and communities.

4. Community or settlement-level objects: This category involves modeling the
ecological footprint of small-scale industrial and residential developments. The focus
is on minimizing localized pollution and harmful environmental effects from nearby
industrial or infrastructural activities.

Conclusion.

Effectively selected mathematical models serve as the foundation for developing
ecological monitoring and forecasting systems. These systems, empowered by modern
information technologies, enable the collection, processing, and storage of data related
to the functioning of ecological objects, thus ensuring efficient monitoring and
management of environmental conditions.
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Abstract: The rapid development of Artificial Intelligence (Al) technologies is
significantly impacting modern telecommunication systems. In particular, optical
communication systems represent one of the most advanced technologies for
transmitting high-speed and high-volume data. This article analyzes the application,
potential capabilities, and practical results of integrating artificial intelligence into
optical communication systems.

The study first examines the key components of optical communication systems,
their technological advantages, and areas of application. It then introduces the
fundamental Al technologies such as machine learning, deep learning, and neural
networks. These technologies can be effectively utilized in critical processes within
optical networks, including signal quality monitoring, network traffic prediction,
automatic configuration, fault detection, and routing.

Keywords: Al, optical communication, neural networks, DWDM, automatic
control, machine learning principles, fault detection, energy efficiency.

INTRODUCTION
Fundamental Concepts of Optical Communication Systems

In the 21st century, the rapid development of information technologies has
significantly increased the demand for fast, reliable, and high-performance
communication systems. Today, optical communication systems play a crucial role as
one of the main pillars of global information exchange. These systems enable the
transmission of data over long distances at high speeds with minimal loss. At the same
time, the growing complexity of network infrastructure has made the task of efficient
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management and optimization a pressing issue. This necessitates the integration of
artificial intelligence (Al) technologies into this field.

Artificial intelligence is a set of systems that enables machines to perform tasks
similar to human cognitive functions. It is widely used today across various sectors
such as industry, healthcare, finance, logistics, and many others. In recent years, the
advancement of Al technologies—particularly machine learning (ML), deep learning
(DL), and artificial neural networks (ANNs)—has found its way into
telecommunication systems. In complex systems such as optical communication
networks, which deal with large volumes of data traffic, Al tools play a significant role
in improving network efficiency, detecting faults in advance, real-time optimization,
enhancing Quality of Service (QoS), and improving the overall Quality of Experience
(QoE) for users.

The application of Al technologies in optical networks is implemented in several
key directions. These include analyzing and predicting network traffic, assessing
optical signal quality, detecting errors, automating routing, and optimizing energy
consumption. Al algorithms process vast amounts of network data in real time, make
autonomous decisions, and dynamically adjust the network configuration.

It should be emphasized that integrating Al technologies into optical
communication systems not only improves network efficiency but also makes them
more cost-effective. Reducing human intervention in network operation, lowering
service and maintenance costs, and optimizing technical support schedules are all
advantages brought by Al-based approaches. However, this integration is not without
challenges, such as security concerns, data privacy issues, and the inherent complexity
of Al models, all of which remain relevant.

This article presents an in-depth analysis of how artificial intelligence is being
integrated into optical communication systems, discussing practical applications,
current achievements, and existing challenges. Additionally, it offers insights into
future prospects of this integration based on current trends.

LITERATURE REVIEW AND METHODOLOGY

Main Components:

In recent years, numerous scientific studies have been published regarding the
application of artificial intelligence technologies in optical communication systems.
The following table presents an analysis of key literature in this field, highlighting their
main ideas and significance:
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Based on a literature review, the following methodological approaches were applied

in this study:

1. Criteria for Literature Selection:
o Aurticles published between 2018 and 2024
o Sources from IEEE, Springer, Elsevier, ITU-T, and similar reputable

publishers

o Studies containing experimental results

2. Analysis Method:

o Literature was examined through content analysis
o Each article’s proposed Al integration (Al) model and its results were

compared
o Efficiency was evaluated based on practical outcomes

3. Methodological Basis:
o The application of Al models in optical communication systems was
assessed using criteria such as accuracy, efficiency, and robustness
o Energy efficiency and service quality indicators (QoS/QoE) were
selected as primary evaluation metrics
4. Scope and Limitations:
o The study focused only on transport and access optical networks
o Military or classified networks were excluded

o Only models with potential for real-world implementation were analyzed
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Figure 1. Results Based on Literature Review Analysis
RESULTS
Application of Artificial Intelligence in Telecommunication Networks: Network
Optimization

In this study, an analysis was conducted on the application of artificial
intelligence (Al) algorithms in optical communication systems based on existing
literature, real-world systems, and simulation results. Based on the reviewed materials,
the potential of Al technologies to optimize optical communication systems, detect
faults, manage network traffic, and predict service quality was identified. The
following key findings are noteworthy:

1. Improvement in Network Efficiency

Using deep learning-based models, data transmission efficiency in optical

networks was improved by up to 25%. Notably, the CNN-LSTM model

proposed by Zhang et al. (2020) significantly enhanced accuracy in routing and
channel selection.
2. Service Quality (QoS) Predictions

Machine learning models, particularly SVM and Random Forest, applied by Li

and Wang (2021) provided service quality predictions in optical networks with

over 90% accuracy. This enables network engineers to take proactive
measures.
3. Rapid Fault Detection

As demonstrated by Gupta et al. (2019), Al algorithms detect faults in optical

communication systems up to 10 times faster than traditional methods.
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Specifically, Naive Bayes and Decision Tree algorithms efficiently perform
real-time signal analysis.

4. Energy Efficiency
Models based on Reinforcement Learning developed by Hassan et al. (2023)
achieved up to 18% energy savings in optical networks. This result is significant
from both environmental and economic perspectives for large-scale network
infrastructures.

5. Standardization and Scalability Opportunities
Normative documents proposed by ITU-T (2022) serve as a basis for a unified
architecture and functional requirements for Al-powered optical transport
networks. This ensures interoperability among devices from different
manufacturers.

These findings demonstrate that Al algorithms considerably enhance the
reliability, adaptability, and quality of service of optical communication systems.
Additionally, capabilities such as real-time monitoring, automatic routing, and self-
healing are increasingly developing. In practice, Al effectively addresses traffic
optimization, rapid fault detection, and predictive maintenance systems.

Based on these results, future prospects include the full automation of Al-based
optical networks and their integration with emerging technologies such as 6G, 10T, and
Industrial Internet.

CONCLUSION

This article provides a comprehensive analysis of the application of artificial
intelligence (Al) technologies in optical communication systems. The study results
demonstrate that Al—particularly machine learning, deep learning, and reinforcement
learning algorithms—significantly improves the operational efficiency of optical
communication networks. Specifically, Al methods have proven advantageous in fault
detection and rapid response, traffic management, quality of service (QoS) assessment,
and optimal resource allocation.

Based on the reviewed scientific literature, practical studies, and simulation
outcomes, Al-based approaches have achieved efficiency improvements ranging from
25% to 100% in optical networks. This has led to substantial enhancements in network
reliability, transmission quality, and service delivery. The relevance of Al algorithms
is especially increasing in functions such as real-time monitoring, autonomous
analysis, and predictive maintenance.

Moreover, there are promising prospects for scaling Al-driven optical networks
and integrating them with modern platforms such as 5G, 6G, and the Internet of Things
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(1oT). Therefore, future research and practical projects should focus on deepening the
integration of Al and optical communication systems.

Overall, the application of Al technologies in optical communication systems
enables the development of smarter, more resilient, and adaptable communication
infrastructures, becoming a crucial factor for enhancing competitiveness in the modern
telecommunications industry.
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AHHOTAIIAA

B cmamwve  paccmampusaiomcs  eudpoxumuueckue — XapaxkmepucmuKu
noosemHwvix 600 CoOXCKO20 MECMOPOHNCOEHUs, C AKYEHMOM HA 00WYI0 MUHEPATUSAYUIO
u eé npocmpancmeeHHoe pacnpedeneHue. Ha ocnose muoconemuux Habar0OeHuil
000CHOBAHO GIUAHUE 2UOPOXUMUYECKOU 30HATLHOCMU, AHMPONO2EHHbIX PAKMOPOos8 U
euopoeeono2udeckux  ycnosuu. Paccmampuearomesa — npakmuyeckue — acnexmul
UCNONIL308AHUSL NOO3EMHBIX 800 U NPEONALAIOMCS MePbl NO UX OXPAHe.

Knrouesvie  cnosa:  noozemmvie  60o0vl,  munepanuzayus,  Coxckoe
Mecmopodicoenue, 2UOPOXUMUSL, AHMPONO2EHHOE 8030elicmeaue, cUOPO2eoXUMUYecKas
30HAILHOCMb.

1. Beegenue

CoxCKO€ MECTOpPOXKAECHUE MOA3EMHBIX BOJ PACIIOJIOKEHO B FOT0O-3alagHOMN
yacTu PepraHckoi TOJIMHBI, B MpeAeNiax aultoBUaIbHOro kKoHyca peku Cox. OHo
XapaKTEPU3yeTCsl CIOKHOW THUIPOTEOJIOTHYECKOM CUCTEMOM, cPOPMUPOBAHHOM MO
BIIMSIHUEM TPUPOJHBIX YCIOBUM M JJIUTEIBHOIO AHTPONOTE€HHOrO BO3AECHCTBHS.
OCHOBHBIMM  WCTOYHMKAaMH NMTaHUS  BOJOHOCHBIX T'OPU30HTOB  SIBJISIIOTCSA
aTMOC(EepHbIE OCAJIKU U TaJIbl€ BOJIbI, IOCTYMAIOIINE U3 TOPHOU YacTH OacceliHa peKu

Cox, 6epy1ieit Hauaso B pailoHe Anaiickoro u TypkecTaHCKOTo XpeOTOB.
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Knmumatnueckne  gakToppl, B  YaCTHOCTH  KOJUYECTBO  OCAJAKOB U
TEMIEPATYpHbIA PEXUM, OKAa3bIBAIOT CYIIECTBEHHOE BIUSHHE Ha MPOLECCHI
uHOUIBTpAUU U POpMHUpPOBAHUE MOI3eMHOTO cToKa. [lo manubM "Y3rumpomer", 3a
MOCJIeIHAE TPU TOJa HAOMIOAAETCsl POCT TOJIOBBIX OCAJKOB, YTO CIIOCOOCTBYET
YIYUYILICHUIO YCJIOBUM MNHUTaHUS MOJA3eMHBbIX BoA. CpenHeromoBas TemIieparypa
coctasisiet 15,1 °C, Bnusisi HAa UCTIAPEHHUE U TUHAMUKY BOJI.

KiroueBbIM  MMOKazaresieM KadecTBa IMOA3EMHBIX  BOJ  SIBISIETCS  UX
MUHEpAIU3aIIUsI, OTPEIEIIIONIas BO3MOXHOCTh UCIOJIb30BAHUS PECYpPCa B MUTHEBBIX
1 XO3SUCTBEHHBIX 1esAX. M3ydeHue ypoBHS U MPOCTPAHCTBEHHOTO pacCHpe/IeSICHUs
MUHEpaIu3alny, a Takke (PaKTopoB, BIUAIONIMX HA €r0 U3MEHEHHUE, UMEET BaKHOE
Hay4YHO-TIPAKTUYECKOE 3HAUCHUE.

2. MarepuaJjbl U METObI

Paiton uccnenoBaHus BKIIOYAET TPU OCHOBHBIX BOJOHOCHBIX TOPU30HTA:

- MPOJIOBUATBLHBIE OTJIOXKEHUs mpearopuit (Qv.i): MECYaHUKH, TaJCYHUKH,
KOHIJIOMEPATHI.

- IPOJTIOBUATILHO-ICTIOBUANIBHBIN TOpu30HT (Q)f): cynecu, rpaBuid, eCYaHUKHU.

- MaJIe0IeNIbTOBbIE OTIOKeHus (Q)): TpaBui, IECKHU, TJIUHBI.

[Tonmnast uHpOpManUg MO ATOMY BOMpOCYy Oojee TOYHO MpeACTaBiIeHa Ha
rugporeosnornyecko kapre Coxckoro paiioHa. Kapra cocraBieHa Ha OCHOBE
BOJIOHOCHBIX TOPU30HTOB COXCKOr0 MECTOPOKICHHS MOA3EMHBIX BoJ. C MOMOIIBIO
ATOM FUAPOre0IOTHYECKON KapThl MOYKHO Y3HATh HAMPABJICHUS IBUKEHUS TI0I3€MHbBIX
BOJI MECTOPOXJICHHUS, MUHEPATU30BaHHbIC PAHOHBI U K KaKUM TMEPHOJIaM OTJIOKEHUM
OTHOCATCS BOJIOHOCHBIE ciiou (PucyHoxk 1).

MuHepanuzanuys Hu3Mepsulach MO DJIEKTPONPOBOJHOCTH W YTOYHSIACh B
1a00paTOPHBIX yCIOBUAX. JJaHHBIE COMTOCTABIISUIMCH ¢ apXuBamu HaOtoaeHu# (2005—
2022 rr.) VYsruapomera W PETHOHAIBHBIX TUIPOTEOJIOTHUECKUX CIy)0. Takxke
HCIIOJB30BAIMCh  KApThl  THAPOTEOXMMHUYECKOM  30HAJIBHOCTH, COCTAaBJICHHBIE
ITonorukoBeiM 1. 51. u I'opiikoBeiM A.I., a Takke qaHHbBIE HAOJI01aTEIPHBIX CKBAXKUH

(fitnan, barnan, Pumran).
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3. Pe3yabTarhl

30Ha Munepanu3zaius (/1) Tun Boasl

[Ipearopss (QIV-QIII) 0.3-0.6 I'mapoxapbonaTHO-
KaJIbIIEBast

HentpansHas yacts (QII) | 0.6—-0.9 I'mapoxapbonaTHO-
HaTpHUeBast

Oxpaunsl (QI) 09-12 CwmemanHast (c
cynb(daraMu U XJIOPUIAMH)

HabGmrogaeTcss BepTHKaibHAash 30HAJBHOCTh: B BEPXHHMX CJOAX Ipeo0ianaroT
IUAPOKapOOHATHBIE BOJIbI, HA TIyOMHE BO3pacTacT KOHIIEHTpAIMs MOHOB HATPUS U
xyiopa. [lo HampaBiIeHUIO OT 30HBI MUTAHMUS K PaBHUHE HAOMIOAACTCS YBEJIMYCHUE
MUHEpAJIU3AllMd B CBS3M C YMEHbIIEHHEM (UIbTpAMM U  TOBBIIICHUEM
MUHEpaIU3aluy U3-3a HOHHOTO OOMEHa.

Haunbonbiiee BIMSHME HA POCT MUHEpAIM3AlMKM OKAa3bIBAET aHTPOIOTECHHAS
NEeATENIbHOCTh: (DUIIbTpALMsl U3 OPOCUTEIBHBIX KAaHAJIOB, MOCTYIUICHUE YIOOpEHUH,
yTeuka cTouHblXx BoA. B mepumoxg 2005-2020 rr. B paliloHaX aKTHUBHOIO
3eMJICTIONB30BaHUs MUHEpanu3alus yseianumiack Ha 0.2—0.4 r/n. Hanpumep, B 30He
Siiman B 2022 roay ona gocturaia 3.3 1/11, HO TIOCJIE YIIy4IISHUS BOAOXO03SICTBEHHBIX
MeponpuaTuid cHusmiack 10 0.6—0.7 r/n. AHanornyHasi cuTyauusi HaOJIIOJAeTCs B
3oHax barmang n Pumran.

4. O0cy:xneHue

Hecmotpss Ha TO, uto 00mIas MuHepanuzaius moa3eMHbIX Boj Coxckoro
MECTOPOXKIEHUSI OCTAETCS B Mpelesiax JIOMYyCTUMBIX HOPM, €€ MPOCTPAHCTBEHHBIE
KOJIeOaHMsT yKa3bIBAIOT HA YYBCTBUTEIBLHOCTH BOJOHOCHOW CHCTEMBI K BHEIIHUM
Bo3AccTBUAM. J1JIs1 00ecieueHrs] yCTOMUMBOTO BOAOMOJb30BaHMS HEOOX0UMO:

- BBecTu peryisipHblii MOHUTOPUHT Ka4eCTBa MOJ3EMHBIX BOJI;

- PerynupoBath 3a00p U UCKYCCTBEHHOE MOIOJTHEHUE 3al1acoB;

- CHU3UTh TEXHOTEHHYIO HArpy3Ky 4epe3 AKOJOTH3ALMIO CETLCKOT0 X035UCTBRa.

5. 3aknroyeHue

Munepanuzanusa Mnoa3eMHbIX BoJl COXCKOTO MECTOPOXKACHUS 3aBUCHUT OT
reOJIOTHYECKHUX YCIIOBHM, XapaKTepa MUTaHUs U TEXHOT€HHON Harpy3ku. [Ipu Tom uto
TEKYIlMe 3HAYCHUS YyMEPEHHbIC, BBISBICHHBIC TEHICHIMU TPEOYIOT TMPUHATUS
MpeaynpeIUTeNIbHBIX MEp JUIsl COXPAHEHHS KaueCTBa BOJHBIX PECYPCOB.
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MAGNITSIZLANISHNING HARORATGA BOG‘LIQLIGI”’NI NAMOYISH
QILISHDA MUAMMOLI TA’LIM TEXNOLOGIYALARIDAN
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ANNOTATSIYA
Maqolada magnitsizianishning haroratga bog ‘ligligiga o0id namoyish
tajribalarini innovatsion texnologiyalar asosida jumladan, muammoli ta’lim
texnologiyalaridan foydalanib ko ‘rsatish orqali talabalarning kreativ faoliyatini
rivojlantirish uslublari garalgan.
Kalit so ‘zlar: magnit, metall, Kyuri nuqtasi, ferromagnit,paramagnit, domen,
magnit maydon, harorat,atom, muammoli, ta’lim, texnologiya.

USING PROBLEM EDUCATIONAL TECHNOLOGIES TO
DEMONSTRATE “TEMPERATURE DEPENDENCE OF
DEMAGNETIZATION”

Kurbanov Mirzaakhmad, Kurbanov Khayotjon
O‘zbekiston Milliy universiteti professori,
Toshkent davlat transport unversiteti (PhD)
E-mail: kurbanov1949@bk.ru,hayot1234.u @mail.ru

ABSTRACT
The article considers methods for developing students’ creative activity by
demonstrating experiments on the dependence of demagnetization on temperature
based on innovative technologies, including problem-based educational technologies.
Key words: magnet, metal, Curie point, ferromagnet, paramagnet, domain,
magnetic field, temperature, atom, problem, education, technology.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 116



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15485212
mailto:1949@bk.ru
mailto:1949@bk.ru

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

KIRISH (BBEJIEHUE / INTRODUCTION)

Talabalarning fikrlash gobiliyatlarini faollashtirish uchun quyidagi namoyish
eksperimentini ko‘rsatamiz. Kuchli magnit qutbi yaqinida nixrom simga osilgan
po‘lat mix yoki nikelni gaz gorelkasi alangasida qizdirish orqali ko‘rsatamiz. Mix
yoki nikel magnit qutblariga tortilgan holda undan 2-3 mm masofada tutib turilishi
kerak. Mix taxminan 753° (Kyuri nuqtasi, jadval asosida) haroratgacha gizdirilganda,
uning ferromagnetik xususiyatini yo‘qotadi va magnitdan ajralib ketadi.

ADABIYOTLAR TAHLILI VA METODOLOGIYA (JIMTEPATYPA U
METOJOJIOTUS / METHODS)

Agar alangani olib, uni sovitsak, mix yana magnitga tortilib qolishini ko‘ramiz
(1-rasm). Talabalarning fikrlash qobiliyatlarini faollashtirish uchun quyidagi
muammoli savollarni qo‘yamiz:

-Nima uchun mix qizdirilganda, magnitdan ajraladi? Qanday hodisa
yuz beradi?
- Nima uchun mix sovigandan so ‘ng, u yana magnitga tortiladi?

1-rasm.

Hamma talabalar zo‘r qiziqish bilan bu muammoli vaziyatni yechishga
qizigadilar. Talabalar bilan bo‘lgan qizg‘in munozaralar natijasida, har xil javoblarini
umumlashtirib, quyidagi xulosalarga kelinadi:

Ferromagnitlarning muhim xususiyati shundan iboratki, har bir ferromagnetik
uchun Kyuri nuqtasi deb ataluvchi aniq haroratda ular o‘zlarining magnit xossalarini
yugotadi. Masalan, toza temir uchun bu harorat 7890 S, nikel uchun 3550S, Kyuri
nuqtasidan yuqori haroratda ferromagnetik oddiy paramagnetikka aylanadi.
Ferromagnetikning bunday xususiyatlariga sabab nima?, degan muammoli savol
tug‘iladi. Sabab shuki, ularda o‘z-o°zidan to‘yinishgacha magnitlangan kichik sohalar
bo‘ladi, bu sohalar domenlar deb ataladi [1, 2, 3, 10].

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 117



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

NATIJALAR (PE3YJIBTATBI / RESULTYS)

Ferromagnetiklarda domenlarning mavjudligi to‘g‘risidagi gipotezani 1907 yili
fransuz olimi P.Veyss ilgari surdi. 1935 yili P.Landau va Ye.Lifshis nazariy isbotlagan,
N.Akulov va M.Dektyar esa eksperimentda aniqlagan. Domenlar ko‘plab milliard
atomlarni birlashtiradi. Alohida domenlardagi magnit maydonlarining yo‘nalishlari bir
xil emas, shuning uchun tashqi magnit maydoni bo‘lmaganida yoki ferromagnetik
Kyuri nuqgtasidagi bu harakatda ferromagnetik magnitlanmagan bo‘ladi. Tashqi magnit
maydoni ta’sirida domenlar bir-birini kuchaytiradigan bo‘lib, qayta oriyentatsiyalanadi
[4, 5, 15].

MUHOKAMA (OBCYKJIEHHUE / DISCUSSION)

Barcha domenlardagi magnit maydonlari tashqi magnit maydoni bo‘ylab
yo‘nalganda, magnit maydoni eng ko‘p kuchayadi, bunda ferromagnetik
to‘yinishgacha magnitlanadi.

Demak, muammoli o‘qitishning samaradorligi shundaki, namoyish
eksperimentlaridan faol foydalanish orgali o‘rganilayotgan mavzuni chuqur anglab
olishga imkon yaratadi.

XULOSA (BAK/IIOYEHUE / CONCLUSION)

Ushbu metodika zaminida muayyan namoyish eksperimenti gamrab olgan ilmiy
- texnikaviy va uslubiy axborot majmuasi kartasini yaratish, ularni talabalarga
muammoli uzatish ssenariysini tuzish hamda ushbu dastur zaminida ilmiy o‘quv
ma’lumotlarini talabalar va o‘quvchilar tomonidan ularning bevosita faol ishtirokida
o‘zlashtirilishiga erishish yotadi.

ADABIYOTLAR RO*‘XATI (MCIIOJIb3OBAHHASA JIUTEPATYPA /
REFERENCES)

1. Abdullaev F. (1989). Fizika. Darclik.—Toshkent «O‘qituvchi». - 295 b.

2. Azizov M.A. (1974). Yarimo‘tkazgichlar fizikasi.O‘quv qo‘llanma. —Toshkent
«O‘qituvchi». — 290 b.

3.Yuldoshev B.D., Kurbanov M. Yarimo‘tkazgichlar fizikasiga doir demonstrasion
tajribalar. O‘quv qo‘llanma. —Toshkent «ToshDU». -38 b.

4. Begmatova D.A., Qurbonov M., Sodiqova Sh. va boshq. (2021). Fizika o‘qitish
metodikasi. O‘quv qo‘llanma. —Toshkent. “Ninnovatsiya-Ziyo”.-300 b.

5. Kurbanov M.,Sodigova Sh.M. (2023).Optik nurtolalarning rivojlanish tarixi va
ularning qo‘llanilish sohalari. Educational Research in Universal Sciences, Impact
Factor-5.564,Vol 2 No,4.-Pp.128-133.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 118



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

6. Kurbanov M. Kurbanov  X.(2023).Texnik-muhandislik  oliy ta’lim
muassasalarida fizika faniga oid kompetensiyalarni rivojlantirish metodikasi.
Educational Research in Universal Sciences, Impact Factor-5.564,Vol 2 No,10. -Pp.
210-217.

7. Sodikova Sh.M. (2018). Method of developing and lecturing special courses in
physics // Eastern European Scientific Journal. -Germany, Nel,-P.170-176.

8. Kyp6anos M., Conuxona I11.M. (2022). MeToauka pa3pabOTK1 CIIEIKYPCOB IO
¢usuke //Gospodarka 1 Innowacje. — C. 299-302.

9. Kurbanov M., Kurbanov K. (2023). Oliy ta’lim tizimini o‘quv laboratoriya
ishlarini modernizatsiyalashning ustuvor yo‘nalishlari //Educational Research in
Universal Sciences. — T. 2. —Ne. 10. —B.4-8.

10. Kurbanov M. et al. (2020). Elements of optoelectronics in the course of
general physics //International Journal of Advanced Science and Technology. — Ne. 5.
— Pp. 1854-1861.

11. Kurbanov M., Kurbanov K. (2023). Texnik-muhandislik oily ta’lim
muassasalarida fizika faniga oid kompetensiyalarni rivojlantirish metodikasi
//[Educational Research in Universal Sciences. —T. 2. —Ne. 10. —B. 210-217.

12. Kurbanov M., Kurbanov K. (2023). Fizikadan fundamental qonunlarni
o‘rganiladigan laboratoriya mashg‘ulotlarini tashkil etish va o‘tkazish metodikasi
//[Educational Research in Universal Sciences. — T. 2. — Ne. 5. —B. 4-8.

13. Kypoanos M., Kyp6anos X. (2022). ®usuka aboparopusi MalIFyJIoTIapuia
ax00pOoT KOMMYyHUKaIus TexHoJorusapuaad dorinananuin //Educational Research in
Universal Sciences. — T. 1. — Ne. 4. —B.203-207.

14. Kurbanov M., Kurbanov K. (2023). Oliy ta’lim tizimini o‘quv laboratoriya
ishlarini modernizatsiyalashning ustuvor yo‘nalishlari // Educational Research in
Universal Sciences. — T. 2. — Ne. 10. — B. 4-8.

15. Kurbanov X.M. To‘xtamishev J. Integration of sciences in the study of the
theoretical foundations of acoustics. “Science and Innovation" International Scientific
Journal Series A, Vol 3, Issue 4, April 2024. -b. 347-354.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 119



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15485224

PETEHEPAIIUA B OPTAHU3ME YEJIOBEKA: IIEPCIIEKTHUBbI
BOCCTAHOBJIEHUS YTPAUYEHHBIX ®YHKIIUN
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Aunomayusn. B oanmoii pabome paccmampugaromcs 803MONCHOCMU U
nepcnekmuesvl peceHepayuu 6 opeanuzme uenogexka. Ocoboe sHumanue yoensemcs
eCmeCmeeHHbIM CHOCOOHOCMAM 4el08eKd K 60CCMAHOBIEHUI0 MKAHEU, a MmaKice
COBPEMEHHBIM OOCMUNCEHUSIM ODUOMEOUYUHDBL U KiemOoyHoU mepanuu. Onucwvleaomcs
npumMepvl YCNeWHOU pe2eHepayuu neyeHu, KOXCU, KOCMHOU MKAHU, d MaKdice
obcydcoaromes nymu CMUMYIAYUY peceHepayuu 8 MpyoHO 60CCMAHABIUBAEMbIX
OpeaHax, maxkux Kaxk cepoye u Hepenas cucmema. Paboma noouépxusaem snauumocmo
uccnedo8anuil 8 5mot ooracmu 0s 6yoyujeco mMeoOuyuHsl.

Kntoueswvie cnosa: pecenepayus, mxauu, 60CCMaHogienue, Cmeoiossle KIemkKu,
ouomeouyuHa, HepeHas cucmema, cepoye, 2eHHAs Mepanus, peceHepamueHas
MeouyuHa.

Annotatsiya. Ushbu magolada inson organizmidagi regeneratsiya jarayonlari va
yo ‘qotilgan funksiyalarni tiklash imkoniyatlari muhokama qilinadi. Inson tanasining
tabiiy tiklanish qobiliyatlari, zamonaviy biotibbiyot yutuqlari va hujayra terapiyasi
imkoniyatlari tahlil gilinadi. Jigarda, terida va suyak to ‘qimalarida muvaffaqiyatli
tiklanish misollari keltiriladi, yurak va asab tizimi kabi murakkab organlarda
regeneratsiyani rag ‘batlantirish yo ‘llari ko ‘rib chiqgiladi. Ushbu sohadagi tadgiqotlar
kelajakdagi tibbiyot rivoji uchun muhim ahamiyatga ega ekanligi ta 'kidlanadli.

Kalit so‘zlar: regeneratsiya, to ‘qimalar, tiklanish, ildiz hujayralar, biotibbiyot,
asab tizimi, yurak, gen terapiyasi, regenerativ tibbiyot.
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Abstract. This paper explores the potential and prospects of regeneration in the
human body. It highlights the natural regenerative abilities of certain human tissues,
as well as recent advancements in biomedicine and cell therapy. Examples such as
liver, skin, and bone tissue regeneration are discussed, along with the challenges of
promoting repair in complex organs like the heart and nervous system. The study
emphasizes the importance of ongoing research in this field for the future of medicine.

Keywords: regeneration, tissues, restoration, stem cells, biomedicine, nervous
system, heart, gene therapy, regenerative medicine.

Beeoenue. Pererepanusi — 5TO eCTECTBEHHbIM IPOLECC BOCCTAHOBJICHUA
YTPa4eHHBIX MJIHM MOBPEKIACHHBIX TKaHel, OPraHoOB, KJIETOK, 4 MHOTJA U LEIbIX
yactel Tena. OHa MHUPOKO HAOIIOAAETCA B IPUPOE U BapbUPYET MO 3PPEKTUBHOCTU
B 3aBHCHUMOCTH OT BHJa opranusma. Ho, ecim mocMoTpeTs ¢ TOUKHM 3pEHMS] MEIULIMHBI,
TO pereHepays — 3TO BOCCTAHOBJIeHMe (YHKIUH OPraHoB M TKaHeil, 0COOEHHO
nocJye 00Je3HU, TPaBMbl WIIM XUPYPTUYECKOTO BMENIaTeNIbcTBa. Perenepanust urpaetr
KJIIOYEBYI0 POJIb B [10JIEPKAHUU 3710POBBS, BOCCTAHOBJIEHUH MTOCJIE TPABM U B LIEJIOM
— B MNPOMJIEHHHM KM3HHU. XOTS y UEJIOBEKA pEreHepaTopHble CIOCOOHOCTH
OrpaHUYEHbl MO0 CPAaBHEHUIO C HEKOTOPHIMHU >KMBOTHBIMH, OHHU BCE K€ JKMU3HEHHO
BAJKHBI. AKTYQJIbHOCTh PErEHEPALMH ISl COBPEMEHHOTO HAYYHOI'O U MEIULMHCKOIO
porpecca 3aklo4aeTcsi B TOM, YTO JaHHOE BpeMsl 00I1IeCTBO CTAJIKHUBAETCS C:

® yBEJIMYCHHEM UYKCIIa XPOHUYECKHX 0oJs1e3Hel (quaber, 0osie3HH cepaua,

MI€YEHU, CyCTaBOB),

® CTapEHUEM HaCEJICHMUS,

® POCTOM TpaBM,

® OIPaHUYEHHOCTBIO JOHOPCKUX OPIaHOB, 3TO SIBJISIETCS OCHOBHBIM MHTEPECOM U

npobJieMoit

Buowt pezenepayuii u ux ceoiicmea

QDu3uonozuueckas pecenepayus — 35TO HENPEPHIBHBIN mIpouecc OOHOBICHUS
KJIETOK W TKaHeW, MPOMCXONALIMI B OpraHuW3Me IpHU HOPMAJIbHBIX YCJIOBMSX, 0€3
IpeBapUTENbHOr0 noBpexaeHus. OHa obecrnieunBaeT MOJAEpKaHUE CTaOUIBLHOTO
COCTOSIHUS TKAHEW U OPTaHOB.

IIpumepsr:

o (OOHOBIIEHME DIIUTEINS KOXKHU U CIIM3UCTBIX 000JIOUEK;

o IlocrosiHHOE OOHOBJIEHHE KIETOK KPOBH;

o OOGHOBNEHHUE PMUTEHS KETYJOYHO-KUILIEYHOTO TPAKTA.

XapakrepHble CBOMCTBA!
o PerynspHOCTh M HUKIMYHOCTS;
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o Bricokas kieToYHas aKTUBHOCTb CTBOJIOBBIX M KaMOUAJIbHBIX 30H;

o 3aBHCHMOCTb OT TOPMOHAJIBHON U HEMPOTYMOPAJIbHON PETYIISIIU.

Penapamuenasn pezenepayua TpeACTaBIsET COOOW BOCCTAHOBJICHHME TKaHEH H
OpraHoOB MOCJIE MEXaHUYECKOT0, XUMUYECKOTO WJIM OMOJIOTUYECKOT0 MOBPEKIeH . B
3aBUCUMOCTH OT MOJIHOTHI BOCCTAHOBIICHHUS PA3JIMYAIOT MOJIHYIO U HEMOJIHYIO (hOPMBI
pereHepanuu.

IIpumepsr:

o 3aXuBJIEHUE KOXKHBIX PaH;

o Cpacranue nepesoMoB KOCTEM;

o Perenepanus napeHXHMbI IEYEHU TIOCIE YACTUYHON PE3EKIIHUH.

CaoiicTBa:

o AKTUBH3UpPYETCS B OTBET HA TPABMY;

o YacTo conpoBOXKAAECTCS BOCHAIUTEIBHON pEeaKIUEH;

« Moxer npoTeKaTh ¢ 00pa3oBaHUEM pyOLIOBOI TKaHH.

Ilamonozuueckaa pezenepayusa XapakTEepPU3yETCs HAPYILIEHHUEM HOPMAIbHBIX
pEreHepaToOpHbIX MPOLIECCOB, YTO MPUBOJUT K (PYHKIMOHAIBHO WIH MOP(POIOTHUECKH
ATUIIUYHOMY BOCCTAHOBJICHHUIO TKAHEH.

IIpumepsnr:

« Kenounueie pyOupr;

o H30BITOYHBIN POCT IPaHYIISAIIMOHHON TKAHH,

o T'uneprutactuueckue nporecchl (MOJHUIII, IICEBAOTYMOPHI).

CaoiicTBa:

o Hapymenue perynsauuu nenenus 1 1uppepeHImpoBKH KIETOK;

« Bo3MoxxHOe HapyuieHue (QyHKIMH OpPraHa;

o Yacto nHabmomaeTcs NpU XPOHUUYECKOM BOCHAJICHUU WA METa0OJIMYECKUX

HapyILIECHUsX.

Knaccudukauus mo ypoBH BOCCTAHOBJICHUS
Tun perenepanuun Onucanue IIpumepsl

BoccTanosienne nIeHTUYHON 110 [TeueHnb, KOXKHBIN TOKPOB
IHonnas (ucTuHHAS) N
CTPYKType U GYHKIMHU TKaHU y ampuouit

3aMeleHue NOBPEXIEHHON TKaHH

PyGen B Muoxkape,
MOP(OJIOTHUECKH U (DYHKIIMOHAIBHO

¢$ubpo3 nerkux

Henosnas
(penmapaTtuBHast)

OTJIMYHOU TKAHBIO

Cmumynayua pezenepayuu. Poib CTBOJOBBIX KJIETOK B pereHepamuu.
CTBOJIOBBIE KJIETKH MI'PAOT KIIOYEBYIO pOJIb B IpOLECCaX pereHepanuu Onaromaps
CIIOCOOHOCTH K CaMOOOHOBIIEHUIO U TUPHEPEHIIMPOBKE B PA3IMYHBIE TUIIBI KJIETOK. B
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OpraHu3Me B3pPOCJIOr0 YEJIOBEKa OCHOBHBIMHM HCTOYHUKAMHU CTBOJIOBBIX KJIETOK
SBJISIIOTCSI TEMOTIOATUYECKUE, ME3CHXUMAJIbHBIE U AMUTENNANIbHBIE Tomyaaiuu. OHu
Y4acCTBYIOT B BOCCTAHOBJIICHMM TOBPEKAEHHBIX TKaHEWM MyTEM 3aMelIeHUs
YTPAu€HHBbIX KJIETOK, a TakXKe uepe3 Ccekpeuuto Tpoduueckux (HakTopos,
MOAYJTUPYIOIIUX BOCHAJICHHE M CTUMYJIHMPYIOIIMX  aHTHOreHe3. AKTHBHOE
MCCJIeIOBAaHNE UHIYIIUPOBAHHBIX TUTIOPUIIOTEHTHBIX CTBOJIOBBIX KIIETOK (1PS-KieTok)
OTKPBLJIO MEPCIEKTUBBI JIsl UHAUBUAYAJIU3UPOBAHHOM KIETOYHOU Tepanuu.

Cospemennvie nooxodvt K cmumyrayuu pezenepayuu. COBpEeMEHHAs

pereHepaTMBHasT ~ MEAMIMHA  MUCIOJB3YET  MEXKIUCUUIUIMHAPHBIE  METObI,
HaIpaBJICHHBIC HA YCUJICHHE €CTECTBEHHBIX BOCCTAHOBUTEIBHBIX MPOLIECCOB:

o T'eHerMueckasi Tepamusi T[PUMEHSETCA JJIA AKTUBAUUH  HKCIPECCUU
pEreHepaTopHbIX TEHOB WM TojaBiieHus ¢aktopoB ¢udpos3a. Bponsarcs
BEKTOPHBIE KOHCTPYKIIUHU, KOJUPYIOIINE OCIKU pOoCcTa WK aHTU(DUOPOTUYECKHE
areHThI.

o @axtopsl pocra (Hanpumep, VEGF, EGF, FGF, PDGF) ucnons3ytorcs s
aKTUBALUK MPOIudepalvu KJIETOK, CTUMYJISIIIMK HEOAHTHUOTEHEe3a U YCKOPEHUS
3akuBIeHus. X mocraBky oOecrneunBalOT Kak MPsSMbIE€ HWHBEKIWU, Tak W
OromMarepuabl ¢ KOHTPOJIUPYEMBIM BBICBOOOKIEHUEM.

o 3D-0momeuyarthb MO3BOJISET CO3/IaBATh TKAHEBbIE KOHCTPYKIIUU, UMUTUPYIOLTUE
apXUTEKTypy HATUBHBIX OpPraHOB, C BKIIOYEHUEM KJIETOK, MaTpuUKca u
COCYIMCTBIX KOMIIOHEHTOB. TEXHOJIOTHSI TPUMEHSAETCS MJi1 3aMEHbl WU
BOCCTAHOBJICHUS KOXKHBIX IOKPOBOB, XPSIIEH, COCYJIOB U POTOTUIIOB OPTaHOB.
Hccneoosanue u oocmusicenus pezenepamueHoii meouyunvl. Knuuuueckue u

JTOKJIMHUYECKUE HCCIIECIOBAHUSI IEMOHCTPUPYIOT OOHAIEKMBAIOIINE PE3yJIbTaThl

MIPUMEHEHUSI PETeHEPATUBHBIX TeXHOJIOTHH. VCcmosib30BaHHE ME3EHXHMMAJIbHBIX

CTBOJIOBBIX KJIETOK TOKa3ayo 3(PGEeKTUBHOCTh IMPHU JICUCHUU OCTE0apTPUTa,

uH(papkTa MHOKapJa M  OXOTOB. TKaHEWH)KEHEPHBbIE  TPAHCIUIAHTATHI

UCTIONIB3YIOTCS B OQTATBMOJIOTHH (PEKOHCTPYKIIMS POTOBUIIBI), JAEPMATOIOTHU

(PKBUBAJIGHTBl KOXXHM) W YpOJIOTMH (CO3/IlaHME€ MOYEBOro Imy3bipsi). Pa3paborka

OMOPEAKTOPOB M CUCTEM JIJIsI AMHAMUYECKOTO KYJIbTUBUPOBAHUSI TKAHEH IMO3BOJISET

MOBBICUTD KM3HECTIOCOOHOCTh U (DYHKIITMOHATLHOCTh TPAHCIIJIAHTATOB.

Meouyunckue npumepsvt 60CCMAHOBIEHUE YMPAYEHHBLIX (OYHKUUIL OP2AHO8.

CoBpemeHHas MeAUIMHA pacIojaraeT MHUPOKUM CIIEKTPOM KIMHUYECKUX MOJIXO/0B
JUTSI BOCCTAHOBJICHHS YTPAUYCHHBIX (DYHKIIMA PA3IMYHBIX OPTaHOB U TKaHEW. Spkumu
MIpUMEpaMH €CTECTBEHHOW pEreHepalny SBJISIIOTCS MEUYE€Hb, KOCTU U Koxa. lleueHp
o0JjazaeT BBICOKOM CHOCOOHOCTBIO K pEreHepaluu: IOCHe PEe3eKLUUHd BO3MOXKHO
BOccTaHOBJIeHUE €€ Macchl U (yHKIuHA. KocTHas TkaHb BOCCTaHABIMBAETCS 3a CUET
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0CTe00IaCTHUECKON aKTUBHOCTH, a Koxka — Ojaromaps mpoiudepannu 0a3albHbIX
KJICTOK SMHUACPMICA U aKTUBHOCTH JIepMaIbHBIX (hHOp0oOIacTOB.

B xiuHHMYeckoM TMpakTHKE MPUMEHSIOTCS Kak TPAAULUOHHBIE, TaK U
MHHOBAIlMOHHBIE METObl BOCCTAHOBJICHUS:

o Tpancniaantanus opranoB (II€YEHH, IMOYEK, cCep/ia) ocTaércs HaumbOolee
3¢ (PEeKTUBHBIM CIOCOOOM 3aMECTUTENBHONW Tepanuu TMpU TEPMUHATBHOU
OpraHHOW HEJIOCTATOYHOCTH.

o buonpore3pl U UMIUIAHTBI YCHENIHO NPUMEHSIOTCS B XUPYPTUHU COCYIOB,
KOCTEl M CyCTaBOB, OOecreunBas MEXaHHUYECKYIO IMOJIEPKKY U 3aMelIeHUE
YTPAY€HHBIX CTPYKTYP.

o Heiipoperenepanusa — onHa u3 HauOoJiee CIOXKHBIX 3aJa4 COBPEMEHHOMN
MeIULMHBIL.  BexayTrcs — akTMBHBIE — HMCCIENOBaHUSA 1O  NPUMEHEHHIO
HEHPOCTUMYJISITOPOB, HEUPONPOTEKTOPHBIX MPENAPATOB M CTBOJOBBIX KIIETOK
JUISL BOCCTAHOBJICHUS IIOCJIE YEPEMHO-MO3TOBBIX TpPaBM M  CIIMHAJIBHBIX
MTOBPEXKACHUMN.

Oco0oe BHUMaHHE YAENAETCS BOCCTAHOBJIEHMI0O QYHKIHII MOc/je MHCYJIbTa U
TPaBM CIIMHHOTO Mo3ra. [Iporpammel HelipopeabWIMTalUK BKIIOYAIOT IPUMEHEHHE
POOOTU3UPOBAHHBIX CUCTEM, AJIEKTPOCTUMYIISILIUU, HEUPOTPOPUUECKUX (PAKTOPOB U
KJIETOYHBIX TPAHCIUIAHTATOB. OTMEUYEHO YIYYIIECHHE IBUIATEIIbHONW AKTUBHOCTH U
KOTHUTUBHBIX (DYHKIIUA TP KOMOWHUPOBAHHOM HCIIOIH30BAHUU CTBOJIOBBIX KJIETOK
1 (HU3UYECKOM Teparuu.

HccienoBanue W JAOCTHKEHUS B 00JIaCTH PpereHepanuv B Y30eKHCTaHe.
VY30eKkucTaH akTUBHO Pa3BUBAET HANPABIEHUE PEIrC€HEPATUBHON MEIUILIMHBI B paMKax
roCyJapCTBEHHOW  MpOTrpaMMbl  MOJIEPHU3ALMM  3ApaBooXpaHeHus. Bemyrcs
MCCJIEIOBAHMS 110 TPUMEHEHUIO Me3eHXMMAJIbHBIX CTBOJIOBBIX KJIETOK, OCOOEHHO B
JICYEHUHU 0>KOT'OB, OCTE0apTpO3a, HEHpPOAETeHEPATUBHBIX 3a00JI€BaHUM M caxapHOro
nuabera 2 THIa.

Hayunble yupexnenus, Bkimodas PecrmyOnukaHCKuil —crienuantu3upoOBaHHbIN
Hay4YHO-TIPAKTUYECKUNA MEIULMHCKUN LUEHTP XUpPYypruu U MHCTUTYT reMaToJIOTUH U
TpaHC(y3UONOTUHU, OCYIIECTBISAIOT KIMHUYECKHE HCIBITAaHUS ayTOJOTMYHBIX
KJIETOYHBIX NMPOAYKTOB, MTPOBOJAT TPAHCIUIAHTALIMIO CTBOJIOBBIX KJIETOK, a TaKXKe
pa3zpabaThiBalOT OMOMAaTEPUAJIbI U 0MOCOBMECTHMbIE KAPKACHI.

Psan mpoekToB peanusyercs B COTPYJHHUUECTBE € 3apyOCKHBIMU YHUBEPCUTETAMH,
BKJIFOYAsi COBMECTHBIE NPOrPAMMBI C HCCIENOBATENbCKUMHU LIeHTpamMu ['epmanum,
HOxnort Kopen m Poccuu. Dtm mapTHEpPCTBA CHOCOOCTBYIOT BHEAPEHUIO HOBBIX
JUArHOCTUYECKUX M TEPaleBTUYECKHUX IPOTOKOJOB, a TaKKE€ IOBBILIEHUIO
KBaJIM(PUKALIMA MECTHBIX CIELIMAJIUCTOB.
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TexHoJIOTMU pereHepalud yXe€ MPUMEHSIOTCS B psAle KIMHUK TallkeHTa u
PETHOHOB:  HMCIOJIB3YIOTCS  KJIETOYHbIE Tepanud TMPH JieYeHUM TPYJAHO
32:KUBAIOLIUX PaH, OMOTKAHEBbIE TPAHCILUIAHTATHI B TPABMATOJIOTUH U OPTOIEIUH,
a TaK)Ke€ METOJIbl PETCHEPALIMU JECEH U KOCTEN B CTOMATOJIOTHH.

Ilpumenenue mexnonozuil pecenepayuu 6 K1UHUKaAx Y3oekucmana
1) Tepanusi CTBOJIOBBIMHU KJIETKAMM:

o Regen Tashkent Clinic: Kiuauka npumenser SVF-tepanuto (cTBoJOBas
KJIETOYHAs Tepanus 13 >kupoBoil Tkanu ), BMAC-tepanuto (13 KOCTHOTO MO3ra)
nu PRP-tepanuio (oOoraméHHas TpomMOOIMTaMH IIIa3Ma) IS JICUCHUS
apTpO30B, TEHIAWHUTOB, Pa3PHIBOB CBSI30K M JPYTUX 3a00JICBaHUI OMOPHO-
JIBUTaTEJIbHOTO arnmnapara.

o Vitamed: B kiuHHMKE TPOBOAMTCA JICUCHHE ACEHTHYECKOrO HEKPO3a
Ta300€PEHHOT0 CyCTaBa C UCIOJIb30BAHUEM CTBOJIOBBIX KJIETOK, MOJIYyUYEHHBIX
M3 KOCTHOT'O MO3Ta MW KUPOBOM TKaHHU, YTO CIIOCOOCTBYET BOCCTAHOBJICHUIO
XPSIIEBON U KOCTHOW TKaHU.

o Pecny0sMKaHCKMH CHEUMAJIU3HMPOBAHHBIA IeMAaTOJOTMYECKMH Hay4HO-
NPAKTUHYECKUI MeAUIUHCKUN meHTp: B 2024 roxy 31eck Havany NpoBOAUTH
TPAHCIUIAHTAIIMIO JOHOPCKUX CTBOJIOBBIX KJIETOK KOCTHOIO MO3Ta, 4YTO
MO3BOJISIET JICUUTH 3a00JI€BaHUsI KPOBH, TaKKe KaK MUeJIoMa U JuMdoma.

2) buonpore3bl 1 HHOBAIMOHHbIE TEXHOJIOTHH

o Komnanuss «MoTOpHUKa»: NMPEIOCTABISET BBICOKOTEXHOJIOIMYHBIE PEIICHUS
JUTSL JIFOJIEH C MTHBAJIMHOCTRIO B Y30€KUCTaHe, BKIII0Yasi OMOHUYECKUE MPOTE3bI
JUIT BEPXHUX M HWXKHUX KOHeuHocTed. [IpoTes3bl oOCHAIEHbl CUCTEMOM
TaKTUJILHOM OOpaTHOM CBSI3M, YTO 3HAYMUTENBHO YJIY4IlaeT KaueCTBO YKU3HU
ITOJIb30BATEIIEH.

« AKAJIEMUS HAYK PECHYBJIUKHU Y3BEKUCTAH: Pa3zpaborana
OuopacTBoprMasi UMIUIAHT-TUIEHKA IS JICYCHUS] TPO(QUUECKHX S3B U 0KOTOB,
YTO CIIOCOOCTBYET YCKOPEHHOMY 3aKUBJICHUIO U BOCCTAHOBJICHUIO TKAHEH.

3) KocMeTo/10r4usi M KJI€TOYHbIE€ TEXHOJIOTHH

o ChIBOpPOTKA € IKCTPAKTOM CTBOJIOBBIX KJIETOK JiejibBelica: IPUMEHSIETCS B
KOCMETOJIOTHH JIJISI OMOJIOKEHHS KOXKHU, KOPPEKIIMA MOPIIUH U yIydllleHus e¢
yrpyroctd. CoaepKUT pacTUTEIbHbIE CTBOJIOBBIE  KJIETKHU, KOTOpPBIC
CTUMYJIUPYIOT KJIETOUHOE OOHOBJICHUE M BHIPAOOTKY KOJIJIareHa.

Pazeumue u 0Oyoywiee pecenepauuu. COBpPEMEHHBIE HAYYHBIE JIOCTHUKECHHS
OTKPBIBAIOT HOBBIE TOPU30HTHI B OOJACTH pEreHepalii W BOCCTAHOBUTEIHHOU
MEIULIHBI.

o PenaxktupoBanmne resoma (CRISPR/Cas9) ucnonb3yercss s KOppeKIUU

MyTalui, aKTUBALlMM PEreHEPATOPHBIX I'€HOB M MojaBiieHUus (uOpo3oreHesa,
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YTO IMOTEHUMAIbHO IO3BOJISIET BIMATH HAa PEreHEpaldi0 Ha MOJIEKYJISIPHOM
YPOBHE.

o MHWUckyccrBeHHbIli uHTe/IEKT (Al) mpumeHsercs s aHaiau3a OOJIBIINAX
JAHHBIX B KJIETOYHOW OMOJIOTUH, TPOTHO3UPOBAHUS PETEHEPATOPHOTO OTBETA U
NEPCOHAIU3ALNYU TEPATTUU.

o buounxenepusi B coueranuu ¢ 3D-OMOTEXHOJOTUSIMH TO3BOJSIET CO3/1aBaTh
CJIOKHBIE€ TKAHEBbIE KOHCTPYKIIMM UM OPraHOW[IbI, CIIOCOOHBIE YaCTUYHO
BOCIPOU3BOANTH (DYHKIIUK OPTaHOB.

[loTennuan cTBOMOBBIX KJIeTOK u 3D-mewyatm ocraércs UEHTpaIbHBIM
HAIpPaBIICHUEM B pa3pabOTKe MEPCOHATM3UPOBAHHBIX PEIICHUH i1 BOCCTAHOBJICHHUS
yTpaueHHbIX TKaHell. Hanbosee nmepcrneKTHBHBIMU CUUTAIOTCS:

o IleyaTh cCOCyIHCTBIX CETEW U KOKHBIX TPAHCILJIAHTATOB;

o Co3manne KapkacHbIX CTPYKTYpP C BKJIIOUYEHHEM JKUBBIX KJIETOK JUIs

BOCCTAHOBJICHUS XPSIIEBON U KOCTHOW TKaHU;

o Pazpabotrka OWOpeakTOpoB ISl  KYyJbTUBUPOBAaHUSA  (PYHKUMOHAIBHBIX
OpPraHONJIOB.

B Omwxaiiime JecATUIETHS OXHUAACTCA TEPEeXoJ OT SKCHEPUMEHTAIbHBIX
TEXHOJIOTMA K IIUPOKOMY KIMHUYECKOMY MPUMEHEHHIO: OT BOCCTaHOBJICHHUS
OTIIETBHBIX (YHKUIUNA 10 BO3MOXKHOT'O BBIPAIIMBAHMS OMOJIOTMUECKUX 3aMEHHUTENEH
OpraHOB Ha 3aKa3.

3aknwuenue

HccnepoBanust B 00JaCTH pEreHEPATHUBHOM MEAMIIMHBI OTKPBHIBAIOT HOBBIE
TOPU30HTHI B BOCCTAHOBJICHUW YTPAYCHHBIX (PYHKIMA OpraHoB H TKaHEH.
CoBpeMeHHbIE METO/Ibl, TAKUE KaK MCIOJIb30BAHUE CTBOJIOBBIX KJIETOK, OMOIPOTE30B,
¢dakTopoB pocta u 3D-nedarb TKaHEH, JEMOHCTPUPYIOT 3HAYUTEIbHBIE YCHEXH B
KJIMHUYECKOW MpaKTHUKe, OCOOCHHO B JIEYEHHM 3a00JIEBaHUI CyCTaBOB, CEpAECYHO-
COCYIUCTBIX PACCTPOMCTB U HEUPOJIOTHYECKUX HAPYLICHHM.

[IpakTyeckoe 3HaYE€HUE ITUX TEXHOJIOTHM IS 3IPABOOXPAHEHUS OTPOMHOE: OHU
MO3BOJISIIOT  BOCCTAHABIMBATH OpPraHbl W TKaHHW, YyMEHbIIaTh MOTPEOHOCTH B
TPAHCIUIAHTALUAX, YCKOPATHh pPEAOUIIUTAIMIO TAlUEHTOB U TOBBIIATH KAaYECTBO
*U3HU. B yacTHOCTH, B Y30€KHCTaHEe aKTUBHO Pa3BUBAIOTCS KJIETOYHBIE TEXHOJIOTHH
1 OMOMPOTE3UPOBAHUE, UTO CIIOCOOCTBYET YIYUIIEHUIO TOCTYTHOCTH MEIUIIMHCKHUX
YCIIYT.

Opnako, HayKa B 00J1aCTH pereHepaly CTaJIKUBaETCs C PSAIOM BbI30BOB, TAKUX KaK
CJIOKHOCTB CO3aHMsI PYHKIIMOHAJIBHBIX OPIaHHBIX 3aMEHUTEINEH, TPOOJIEMBbI C ITUKON
u 0e30macHOCThIO TPHUMEHEHHUS CTBOJIOBBIX KJIETOK, a TakXe He0OXOIUMOCTb
YCOBEPILIEHCTBOBAHUS MHPPACTPYKTYpbl U MOATOTOBKU CIELUAIUCTOB B CTpPaHAX,
BKJIIOYAsi Y30€KHUCTaH.
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Byaymiee perenepatuBHON MEIUIIMHBI OOCIIAET 3HAUUTEIbHBIC JOCTIKEHUS, HO
TpeOyeT MJaNbHEHIINX WCCICNOBAaHUM, YIyUIIeHUs KIMHUYECKONW TMPaKTUKA H
MPEOAOICHHS CYIIECTBYIOIUX TEXHUUECKUX U STUIECKUX OapbepoB.
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APBAKEHA - 3AVITYH HABU BA YHUHI CTPECC OMUJLJIAPT A
YNJAMJIMJINTA

Epmartosa /I,
VY30eKUCTOH JIaBiaT )KaxOH THJUIAPH YHHUBEPCHUTETH,
DKoJoTHs Ba SN pecypceiap kKadeapacu MmyaupH, mpodeccop,

Mynapucosa P.
Y30€KUCTOH JIaBJIaT KaXOH THIUIAPH YHUBEPCUTETH,
DKoJIoTHs Ba S pecypciiap Kadeapacu JOLEeHTH,

Cauposa II.
Y30€KUCTOH JIaBJIaT )KaXOH TUJUIAPH YHUBEPCUTETH,
DKOJIOTHS Ba SIIIWII pecypciap Kapeapacu, KarTa YKUTYBYUCH.

Annomayun. Ywby makonraHu mauéprawioar mMaxcao, OusHuHe xyo0yooa siHeu
IKUIUO Moclawmupunaémean ApoOekHa 3aumyH HABUHUHE KUWKU COBYKIAped
YUOAMAUIUSYU 8A YCUO PUBONCIAHUWU XAKUOA MABIYMOMAAP Keamupuiaou. Yuiby
3aumyH Hasu Ouzunue xyoyooda 50 eexmap mauoonea 3KUIUO, YH UHZ HKOPU XAB80
xapopamuea 6a Kammux CMpecc OMUINAped YUOAMIUIUSU, WYHUH2OEK Oupiamyu 6a
UKKUAMYU HOBOANAPU 84 DAP2NApUHU  3apaplanuiuy Xamoa CcOo8yKKa uuoamiueu 7
wKanaoazu Oaunap Kycammacu acocuod ypeauuiean. busnume mynpox uxaum
wapoumumuzoa sAHeu Oy1ean Oy 0aApPaAxXmHU UHMPOOYKYUS KUTUHUWU KAmma
KULUHYUIUKIAGpea Oaub Kenou, KYMUIMA2caH HOKYIAU UKIUM — Wapoumiapea
Kapamacoan kamma NiaHmayusiap oapno smuaud éa 0y oopaoa Kyzamyeiap 6d
UBTAHUWUILAD OIUO OOPUIMOKOA.

Tasanu cyznap: unmpoOyKyus, Maxaiiutl, Has, 3aumyH, Ol nacm xapopam,
HOB0a, bape, Mesa, CO8YKKA YUOAMIULUK.

Annomauus. llenvio no02omosku OaHHOU CMamvll A611emcs npedoCmasieHue
uHgopmayuu 0 3UMOCMOUKOCMU U pOCHe COpma onusvl ApoekHa, Komopulll 6HO8b
KVIbMUBUPYemcs: U aoanmupyemcs 8 Haulem pezuoHe. Dmom copm Ojuevl Obll
gvicaxcen Ha naowaou 50 cekmapos 8 Haulem pecuoHe, U €20 YCMOUYUBOCMb K
BbICOKUM MeMNepamypam 8030yXa U CUNbHbIM CHPECCO8bIM (aKxmopam, a maxice
nogpedicoeHue NepeutHblX U GMOPUYHLIX N00e208 U JUCmbes, a MaKice
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MOPO30CMOUKOCIb U3YYAUCH HA OCHO8e DANN08 no 7-U wiKkaie. UnmpooyKyus 3moeo
H08020 Oepesa 8 HAWUX NOYEEHHO-KIUMAMUYECKUX VCI08UAX npusenda K O0IbluuUM
MPYOHOCMSAM, HECMOMPS. HA HEONCUOAHHO HeOIa2onpusimuvie KIUMamuiecxue
VCa08ust, ObiIU co30aHbl OOIbUUe NIAHMAYUU, U 8 IMOM OMHOUEHUU NPOBOOSIMCS
HAOII0O0eHUs U UCCTEO06AHUL.

Knioueevle cnoea: unmpooykyusi, MeCmmuulil, copm, o0aued, 0al, HU3Kas
memnepamypa, cmebenn, IuUcn, niood, MOpPO30CMOUKOCHb.

Abstract. The purpose of preparing this article is to provide information about
the winter frost resistance and growth development of the Arbekna olive variety, which
is newly cultivated and adapted in our region. This olive variety was planted on an
area of 50 hectares in our region, and its resistance to high air temperatures and severe
stress factors, as well as damage to primary and secondary branches and leaves, and
frost resistance were studied on a scale of 7 points. The introduction of this tree, which
IS new to our soil and climatic conditions, has led to great difficulties, despite
unforeseen unfavorable climatic conditions, large plantations have been established,
and observations and research are being conducted in this direction.

Keywords: introduction, local, variety, olive, score, low temperature, stem, leaf,
fruit, frost resistance.

TaakukoT o0bekTIapu: 3aliTyHHUHT ApOakeHa HOMJTU TYPKUSIIaH KEITUPUIITaH
HaBH, Oapriap, €H 1I0XJIap, UCCUK XapopaT, COBYK Xapopat, UHTPOAYKIIHUS.

Numaunr makcaam: ONTUHCOM TyMaHWAArud Karra 3aWTyH TIUIAHTAUACUIA
TYpKUsIIaH KEITUPWITaH 3aUTYHHUHT ApOakeHa HAaBUHUHT SHTU TYIPOK- HKJIUM
IAPOUTHUTA MOCJIAIIIYBU, YCUIIIY Ba PUBOKJIAHUIIN YPTaHUIaIH.

TaakukoT MeTOAIApPH: MaTeMaTUK HWIJIaHMa €EKU TaXKPUOAHWHT XaTOCU
JlocriexoB MeToIM OWiaH MIUIaHraH. 3alTyH ycumuuru OVitmda Gapua Ky3aryBiap-
Oup MWIUIMK, UKKM WWUIMK Ba TYPT WWUIMK 3alTyH JapaxTiapuja OupiamMyud Ba
WKKWJIaM44 HOBJAJIAPHUHT YCHUIIl JUHAMUKACH UKKW WK JaBomuzia A.A.Mom4yaHOB,
B.B.CmupnoB  [9] metonmukacu, Poccust ¢annap akamemusicu boranuka Ooru
OJINMJIAPHU SIPATTaH yCyJuiap Oyinda COByKKa YMIAMIIMIIUTH Ky3aTHJIIH.

OJMHraH HATWKAJap Ba YJIapHU SIHTWIMIKA: TypKUsSIaH KeITUPHWITaH
3aUTYHHUHI ApOakeHa HAaBUHUHI YCHILM, PUBOXKJIAHUIIN, OOTAaHUK OENruiapu Ba
denonoruk ¢azamapu Oupunum wmapta CypxoHmap€ BUIOITHHUHT ONTHHCOU
tyMmanuaaru Kapcaran kunuiorugaru 50 TeKT apivk KaTTa MUIAHTaluUsAaa Ypranuian
Ba Ky3aryBiap om0 Oopwimu. ApOakeHW HOMIIM 3alTyH HaBH OMPUHYM MapTa
Vpranmnunb, YCUMIMKHUHUAT OOTaHUK OeNrujiapu, pUBOXKIaHUII (hazaniapu, COBYKKa
YUIAMITUIINK J)KapaéHu Ky3aTUIIIH.
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3aifTyH napaxTu MHCOHUSAT XaTUAAru SHT KaJUMIU YCUMIIUKIIapaaH Oupu 6ymuo,
OyryHTH KyH/a €p IMIapuHUHT alipuM Oypuakiaapuaa 4000 émra Kuprad SKOTUILUIApU
Tynuc Ba Cypus mamnakariapuja CakjJaHUO KOJNTAHJIWTH XaKuaa aaabuétiapaaH
MabIyMJIUp. 3alTyH JapaxTd MeBacH Ba Oaprd MHCOHJAP YYYH XaM O3yKa XaM
JIOPUBOP MaxcyJoT cudaTuaa HILIATWIAAW, MEBacH TapKuOuaa KUMMAaTOaxo
HKOJIOTHK TO3a MOM CakJjaliv OujlaH MHCOHJIAp TOMOHHUJAH b3031aHUO KEJIMHAIH.

3airtynun onum A.JKurapesud [3 |mabiaymotrnapura kypa, Coun Ba Kpumna XIX-
XX acprmapia KarTa XaXMAard 3alTyH MalJoHJIapu OYIraH Ba yjiap TOMOHHUAaH
3alTyH MOMMHM HIIIa0 YMKApPUII Mynra Kyvunaran O6ymanu, aMMo UKKUHUM JKaxoH
ypylm iuutapuaa Oynran KaTTuk coBykiapaa Couuaa 50-60 €mra kupran 3aTyH
napaxtiapu kecu6o €éxku6 robopriran. Kpummarun Hukurckuit Homnn 60TaHuka 60Fuaa
énrusruna 700 €mra kupran 10 meTp Ganmananukaard ycub Typrad 3alTyH JapaxTu
IIyH4Ya HuiuipagH Oepu TaOMaTHUHT TYpPJIU CTPECC OMUILIapUra ynjaad keinaéTraniuru
Ba yHUHT -14-20 °C mact xapoparnapra uugamiun 6YIMO, COBYK ypMaciaaH — ycHO
pUBOXKIaHUO MeBa OepuO Kena€TraHIury afaduétiapaaH MabiayMIup.

[podeccop Esuer JI.X MabayMoTiapura Kypa, Y36eKHCTOH Xyoyauaa KYITHHA
SAHTM CYOTPONMK JapaxTiiap MOCHAllraH Ba yjap Hwuiap YTUIIM OWJIAH KECKHH
KOHTEHEHTAaJl UKJIUM [IApOUTHIA YCUO PUBOXKIAHUO NEKOpaTHB YCUMIMK cudaTuaa
maxapiaapau 0e3ad TypraHjaurd MabIyMIUp Ba OJIUM Oy MHOTPOIYKLHUS XakKujaa ¥3
Ky3aTyBJIapUHU KenTupaau [4]

AOXa3usHUHT TOFNIM Xyayauzaa skounamrad HoBo-AdoH MoHacTupu xXynyauaa
1880 Wwmmapaa KaTTarmHa MapJIOHJApra JUMOH, anelbCUH Ba 3aWTyH Ky4aTiapy
SKWINO SHTU CyOTponuK Oofyap Tamkuia dTuwirad. ONUHTaH MabliyMOT/Iapra Kypa,
1990 iwmnnapra kenu® 7UMOH Ba amnenbcuH Ja HoBo-Adonra OoprannapHu
MabJIyMOTHUTIa Kypa, JapaxTJIapyu KoJIMaraH aMmmo 3aiuTyH aapaxtiaapu 140-150s €mnan
TOLIraHUTa Kapamaii sxmuruna xocun 6epu6d Typubmu J1.Epmarosa [4].

Mapxkaszuit OCHEHUHT JHT >KaHyOMil Xyaynuja xounamrad TypKMaHHCTOH
naBnatuna akagemuk H.M.BaBuioB TaBcusicm Owiman »kuiran 1933  #wmapaa
OMpUHYM MapTa 3alTyHJap SKUITaH Ba Oy JapaxTiapHH KYMUWIWIH 11y JaBpAaH
CakKJIaHUO KoJrad 0yu0, SHIUIMKAA YOy 3aiTyH JapaxTiiapy KaTtTa 0yauo cakiaHuo
KOJITaH Ba CAaHOAT acOCHUa 3alTyH MeBaylapH KaiTa ninutanMokaa Coronos I1. [10] .

Cob6uk CoBetiiap MamilakaTuja, OUPUHYM  3aUTYH MalIOHIapU aKaJeMHK
H.M.BaBunoB [1] Tomonmman Oomnutanran Oymamu. 1933 #wiiapaa  xarro
Camapkanmnaru [Tomonoruk 0okka, 15 moHa, AHIMKOHIArH TaXpuOa CTAHIIMSICTA
xaMm 15 nmonHa 3aliTyH KydaTiapu roOonpwirad Oynaau, amMmo yuly KydaTiapHU
TaKJIMpU MYTIAKO HOMabiyM, amMMmMo TypkMmaHucToHga Oy JapaxTiap OyryHrada
cakjaHuO Koiran Ba MeBa Oepmokna xarro XXI acpma xam 3xalTyHiap ycuO
TpynOau. H.J.BaBuiioB YyCUMIIMKIApHU KOMIAIITUPUIL reorpaduscura 3aiTyHHUHT
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YeHIM ydyH 3apyp Oyiran >(QeKTHB XapopaT MaBKyIIMTMHM aHHKna6 Ypra Ep
JICHTH3U MaMJIaKaTJIapuIaH 3aiTyH HaBIApUHU OJMO KEATHUPHUO dKHUINTa paxOapiivk
KHJITAHJIap.

[Ipodeccop A.CenssHMHOB MablyMOTHra Kypa, JdapaxTJapHU OHOJIOTHK
XyCycuTsIapura Kypa, CyOTpOIMK Ba TPOMUKIIApra axparajJyd Ba 3alTyH MacT XaBo
xapopartura -12 -16 °C xam unnamian gerad MabIyMOTIApHU Kentupaau [ 8].

N.A.Kurapepuu [4], 3aiiTyH arpoTeXHMKacu OVHWYa HHT KYI WIMHUN
Ky3aTumuiap oiaubd Goprad oaumiIapiaH Xuco0sanuO, Oy oluM ¥3 MabIyMOTIapHaa
saiiTyn -17 -18° C mact xapoparra xam YMgamiM SKaHJIMTHHH Kypcataam. Maskyp
XyJyJHUHT TIACT XapopaTu aipum Hasiap yayH -20 - 21 °C 6ynumman, ammo aiipum
YUaMIId HaBJap Y4YyH, OYHJIaH XaM IacT XapopaTaa Aimad KOJUIIUHU Y3UHUHT KYTI
Husutap gaBomuaa oaub 6opraH Taxkpubasiapu opkasid ucbotiaad Oepra.

Ep mapununr cyOtponuk xynaymiapuga CcyOTpONHMK YCUMIHMKIAp YCUO XOCHI
OepHILM YUyH HKJIMM [MIAPOMTH Kyiuaarnda: CoByK oinapaa ypraua xapopar +12 °C,
nexun 0 °C gam mact smac; ypraua MyTinoxk MuauMyM -10°C nam mact 6yamaciuru
KEepakiauruHu OyHJaH TacT XapopaT 3alTyH y4yH XaB(IU SKaHIUTUHU KEITUPHO
yranu [6].

3aiiTyH JapaxTyu OMOJOTHUK XyCyCHUSTIapura Kypa, MybTaJInuil UKIUM IIApOUTHIA
XN YCUIIMHU OMp KaTop ojumIiap V3 Ky3aTHIIriapujaa ucooriaad ketaau, 3auTyH
Oomka ycumnukiapaan Gapkiu YaapoK y sIM-siml Oapriapu OWiIaH KHUIITAWIH,
OapruHu TYKManIu.

MeBanu cyOTpOnHK JapaxTIapHUT YCUIIK Ba PUBOXIIAHUIINIA TAIIKA MyXHUTIA
KyTWJIaJWraH CTpecc OMWIapra 4YuAaMIIMJIMTH Ba JapaxTHU OMOJIOTHsICUTa
arpoTeXHUKa OMUJUTAPUHUHT TabcupuHu A.A.Monuanos, B.B.Cmupnos, [9] kabu
oJIMMJIap WWJIIap JaBOMUA Y3 U3JIaHUIUIAPUAA Ky3aTraHiap.

baxop manTHpa 3alTyH AapaxTUHUHUT Xy)Kalpa LIMpajapyd HOPUIIAETTaH EKU
SHAWTHHA JapaxT THHHM JaBPHAaH YMKKaH JaBpjaa, Kucka Mmymuiatam -13-15 °C
COBYKJap XaM YCUMJIMKKa 3apap Oepaau. UyHKM XyKaiipa MIMpUIApH XapKaTu
OOlLITaHraH KyTWUJMaraH COBYKJAH YCUMJIMKHHMIM Xy»Kaiipa IIMpanapuaa cyBjap
XapkaTra KeiaraH Oynau0O yjap KATTUK COBYKIAH My3Jiad KoJjaau Ba 3aWTyHHUHT
nycTiaoKIapu Epuanbd ketadommaan. Arapaa coBykiap napaxacu 10 C gan omran
Oynca, Oy BakTaa OMp WWUIMK €11 HOBAAJNApHU Ba €m Oapriapu HOOyH OViuiuu
ky3atunagu. M.A.XKurapesuu [4 ].

Kanumaan 3aiityn skunu6 kenuHaérran Coud BWIOATH XyOy[Ulapuia 3alTyH
JapaxTiapy XaMm aHa IIyHJad MacT XapopariaH 3apapilaHuIld MyMKUHJIUTH XaKHa
MabiymoTiaapau B.A.lllonoxosa Ba Jlomanckast B.H.nap xam [11 | kentupumaaunap.

AMMO 3aiiTyHnap OM3HUHT Xy Iy IMMH3/a KT HAJUTMK IapouTiapra Kypa, CEHTS0p
oitmaa OyHaall macT xapopariap KyszaTtwimanau. Onubd OopuiraH TaxpuOamapaa
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OyH7al X0oIgaru macT XapopaT MyT/IoKa yapamanu, ne6 ésanu J.Epmatosa [5 ].

Onrtuncoit tymanuaur Kapcaran kunutorura 2022 inn 6axopuaa

Ammo O6m3ma 2021 imunga Oupunum mapta 50 rextap maigonra TypKUSHUHUT
ApbakeHa HOMJIM 3aUTYH HABUHU KYy4aTiapy KEITUPUIUO SKWIIU. 3alTyH KydaTiapu
Typkusiian MabiayMm OUp arpoTeXHUKA TaBCHUsUIap OWJIaH KENTUPUIKO Iy TaBCUsIap
acocula OKWIMO TapBapUIUIaHIU. 3alTyH Ky4aTjiapu SHTM  3aMOHAaBHM
TEXHOJIOTUsIIap acocua skwian. Onarna 3aiTyH KydaTiaapu Katop opacu 5 MeTp Ba
Tyl opacu 6 METp Y30KJIWKIA SKWINO KEIHIIW OJJAMHTY arpoTeXHHUK TaBCHsUIapaa
Keatupwirad >au. Kapcaran KUIIIOFUIA SIHTU 3aiTyH IUIAHTAIUSICHU]Ia arpOTEXHUK
TagOoMpJapy MyTiako OOIIKaya TaBCUS KWJIMHUO, Tym opacu 1, 5 mMeTp y3yHIHMKAa
OJINH]IH.

ByHnai ssHru TeXHONOTUsIaH MaKca/l Iy 3JIUKH, SHAWIAKAA SHTH TIaHTaIusard
3alTYH MEBaJapuHHU BaKTH KeJica MeBajlap MUIIUO eTUJIca MEXaHU3alllsl BOCUTAJIApH
épraMuia HuruO OJIMHUILNK YUYyH IIyHJAA SHTU YCYJa SKWIIW. 3aWTyHUUIIUKIA YHT
KUIWH IOMylHUIapAad Oupy 3aiTyH MEeBaJlapHU XOCWIMHHA UMFUO OJIUII XUCOOIaHaaH,
MabJIyMKH 3alTyH MeBajlapu OWpJaHWra NMUIIMO eTUIMalau, yjiap OUpUH- KETUH
nuimuod eTuiaau. 3alTyH THapaxTuia OJAUH MUINTaHIapyu Tepud oJIMHMAaca TYKUIUO
KeTaau Ba epja TypuO KoTHO Koiaau., OyHJail 3alTyH MeBajdapujaH MOW YHUKHII
MUKJIOPH KyJla KaMaiin0 KeTaJiu.

3aiiTyH Ky4aTiiapu WKKH WWIIMK Oynranuaa, 2022 iun HOsIOp OWMHHUHT
OXHUpIIApHIA XaBOHMHI XapopaTu oupaanmra -18-22° C mapakara Tymau Ba OyHpaii
nacT Xapopar Y30K uy3winb, Oup xadta naBoMm dTau. byHmalt KaTTUK COBYK
xapopataan 50 rekrap MalAoOHAAru 3aWTYHHUHT UKKW MWJUTMK HOBAAJIAPUHU ACAPIU
Oapucu coBykaaH HOOyn Oynau. Opanapuna axEHjaa COBYKIAH SpUM TaHACH OMOH
KOJITAH KYydyaTJiapHU XaM MaBXyJ SJd. alpuMIIApHUHT OyTyH TaHa KUCMHUHUHT
rnacTuravya mycTIOKJIapu Eprind KETraHJIUTMHU opafaH Oup oinap YTuO Mabiym
Oynmu. 3alTyH TmOsjaapyd Ba HOBIAJApPWHU KHUIN TIAWTHIAa COBYK ypca KaTTHK
COBYKJapJlaH CYHI 3aMTYHHUHI TaHacu OuppaHura €puianbd KeTMaiau, yiaap COBYK
ypmaranjga yxma® OyTyH TypaBepaau, arapja KyTWiMararaH COBYKJap Oaxopna
XyXKaipaiap Xapakatu Oomnuianran (azanmapaa Kysatwica, Oy BakKTAa IMYCTIOKJAp
OupmaruHa €punub kKeTuinud Ky3aTwiaau. UyHku OyHra cabab Xxyxaipaiapnaa
CyBJIApHHU XapakaTu OolUIaHraH Oynub, My3all KapaéHu KyWIMpPOK Ky3aTujiaad Ba
TaHa MyCTJIOKJapu Oupaanura Epuimd KeTau.

baxopa 3aiiTyHIapHUHT XyXalipalapuaa XapakaTd aH4a OONIIaHuO KOJITaH 3111
Ba MapT OWMHUHT OXHUpJIApHJIAa XAaBOHUHI Xapopatu Oupmaruna -15 C mapaxkara
o6opau, Oy COBYK Xyna Kucka Oynu0, Oup coaTiapiapra 4y3wigd, aMMO MaHa Iry
KUCKAa MYAJATJIM COBYK 3alTYH y4 MWUIMK KY4YaTMHUHT TaHACH MYCTIOKJIApPUHU
Ooupaaruna épuo roop 1. bup MMUIMK Ba MKKU MUJUIMK HOBAAJIApU Ba TIOSIHUHT €p/IaH
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50 caHTHUMETp KMUCMHHHU TOSICH TMYCTIOFU EPUIMO KETTaHJIUTH Ky3aTHJIIU. amnpem
oitrra 60pub 6apya KaTHK COBYKJIAp YyTHO KeTraHUAAH CYHT 3alTYH JapaXTUHUT COBYK
ypraH TaHACMHUHI KUCMU KecuO Tanutanau Ba opanaH 40-44 kyHiapaaH CYHT
3aUTYHHUHT TACTKA KUCMHJIAH KYTUIA0 sSTHTU HOBJAIap XOCHIT OYIIIH.

2023 itnn 6axopuaa 6apya COBYK ypraH 3alTyHIapUMH3 KaiTaaaH ycub YuKIu Ba
pUBOXIIaHUIITA Oomuaan. AMMO 0axop/ia 1apXoJl CyFopuiica YHUO YMKHUII KapaHu
TE3NallAU, CYB SIXIIM eTHO OopmaraH >kysKiapAard pUBOXIAHUIN skapaéHu 12-15
kyHra keuukau. Uy WumHuHT y3uaa 3aiiTyHHu 6aukunapau 0yiinnau 6ananmiura 100
CM JaH OIIIM Ba TYNpOK Tarujaa yxjiad €TraH KypTakjiapu YWFOHHUO SHTH 3aiTyH
HOBJANapu YcHUO YMKAOOIILIaIH.

3aliTyH napaxTv OM3HUHT MIAPOUTUMH3/Ia MYTJIAKO SIHTU YCUMITMK Xaliu Oy Oopaja
onub OopwiIanuraH Ky3aTulliap, W3JIAHULUIAp KyJda KYm OYynaau. 4yHKH acoCui
3aUTyHUYWIMK xyaymiapu Wenmanwus, Wramus, I'penusa Ba Eruner npasnatiapu
xucoOnaHaau. YyHku Oy AaBiariapaa 3KOJIOTHK OMHILIAp KyJla KeCKHUH  OYIuIm
KYyTWIMaia, aMMmo anaOuériapjaH OJIMHTaH MabliyMOTjlapra kypa, xap 15-17
Hunnapaa Oup MapTa KaTTUK COBYKJap OVnauO alipuM 3alTyH IUIaHTaIUsIapuaa
AapaxTIapHA COBYK YpHO KETUIIHN Ky3aTHIIAIH.

XyJoca. Jlemak 3aiiTyHHHUHT ApOakeHa HOMIM TypKusigaH KENTUPWITaH HaBH
Ky Qacauaa KysatuiaraH -16-17 mapaxa mact Xapopatra , 6axop daciuga KUcKa
myanatiu -14-15 C pgapaka macT xapopaTra 4ujaaiiu, arapia XaBOHUTH XapopaTu
ymly KypcaTWiraH JapakaH oIlca, yJapHH €pHU YCTKA KHUCMHHH COBYKIAH
3apapiiaHaJd, aMMO TYIIPOK Tarujard KUCMUJAaH sSHa SHTU 3aiTyH HOBAanapu ycub
YuKaau. SIHrY 3alTyH HOBJAJapHU YCUIIIMHU TE3J1aTUI YUYH yJIapHU 0axop maTuaa
JapX0J1 CyFOPHIII JT03UM OY1aau, CyFoparanjaH KeHuH TYIPOK Taruaaru yxiab érran
KypTakjap YUFOHHO SIHTM COBYKKA YMAaMJIM HOBJIajap XOCHJI OyJaau.

Cypxongapé Bumnostumard OITHHCOM TyMaHW V3WHUHT TUIPOTEOJIOTHK
XyCyCHUsTUTA Kypa, CyOTpOnHK Xyay XucoOnaHaau, nyHE Oyitnad 3alTyHmap acocaHn
CYOTPOIMK XYy Anapia SKUING Xocr Gepaan. Y30eKUCTOHHUHT CyOTPOIHK XYIy 1K
Oynran ONTUHCOM TyMaHUZAa CEKUH- acTa 3alTyH JapaxTiapd OW3HUHI KECKHH
KOHTCHEHTAJl MIAapOUTHUMH3Aa 0O0M, aHOp, XypMO, amKUp KaOu CyOTpomMKiIapra
¥xmad Mocnamub OopuImM KyTHIMOKAA. SIKMH Kenakakaa MaMJaKaTUMU3HUHUT
cypxougapé Ba Kamkamapé BumosiTiapu Xyayajdapuaa Karra-Karta 3alTyH
TJIaHTaIMsIapu 0apo THIIaaM Ba Y3 3alTyHHra ora OyJaraH XaJlKuMu3 cudatiu Ba
ap30H, SKOJIOTHK TO3a Y3 3aUTyH MOWMHU MCTEBMOJ KWIMIIAIUIAP.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 133



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

doiiganaHniarad agaduéraap:

1. BaBunos H.U. I1ats kouTeHeToB. MockBa u3za. Komoc.1948 r.365 c.

2. Zhigarevich ILA. Agricultural rules for olive cultivation — Baku, 1980. — 49 p.

3. Zhigarevich I.A. Agromorphological composition of olive flowers and its
effect on the yield. — Subtropical cultures, 1961. No. 3. — pp. 89-99.

4. F3nes JI.X. “Results and prospects for the introduction of Hibiscus syriacus L.
in the conditions of Uzbekistan.” Tashkent, 2022, 56-6 p.

5.Yormatova D.Yo. Olive breeding methods. - Tashkent, Ecology bulletin. 2016.
No. 10. - 23-24 p.

6. Yormatova D.Yo., Agrotechnics of olive growing. - Journal of agricultural
science of Uzbekistan. - Tashkent, 2016. - B. 50-52

7. Nevolina E.I. Variability of branching shoots during the formation of the life
form of the crown. //Vestn. Chelyab. state un-ta. Ser. 12 N 1, 2005, pp. 48-50.

8. Selyaninov G. T. Prospects for the development of the subtropical economy in
the USSR in connection with natural conditions, - L.: Gidrometeoizdat, 1961. - 196 p.
Soyunov P. Turkmenistan Oliva

9. Molchanov A.A., Smirnov V.V. Methodology for studying the growth of woody
plants / A.A. Molchanov., V.V. Smirnov. - M.: Nauka, 1967 - 100 p.

10. Coronos I1.OnuBa B Typkmenucrana. JK. Momnooit yuensiid. 2011 r.Ne3 ¢.21-

23.

11. Sholokhova V.A., Domanskaya E.N. Morpofiziological study of the
generative organs of the olive. Proceedings of GNBS, 1971, v. 52, — pp. 55-66.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 134



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15485311

MEVA VA SABZAVOTLARNI QUYOSH HAVO QURITGICHDA
QURITISH TEXNOLOGIYASI: TAJRIBAVIY TAHLIL

Yusupov Rustam Eshpulatovich
Qarshi Davlat texnika universiteti, katta o‘qituvchi
yusupovrustam1225@gmail.com

ANNOTATSIYA

Mazkur maqgolada meva va sabzavotlarni ekologik toza va energiya tejamkor
usulda saqlashning innovatsion yo ‘li sifatida quyosh havo quritgichidan foydalanish
tajribasi tahlil etilgan. An’anaviy ochiq havoda quritish usulining kamchiliklari
ko ‘rsatilib, muqobil tarzda yaratilgan quyosh havo quritgichining konstruksiyasi,
ishlash prinsipi va samaradorligi bayon etilgan. Tajriba natijalari asosida
quritgichning energiya tejovchi, iqtisodiy jihatdan qulay va mahsulot sifatini saqlovchi
ustunliklari ilmiy asosda yoritilgan. Quritish jarayonida issiqlik va namlikni
boshgarish imkoniyatining mavjudligi meva va sabzavotlarning biologik qiymatini
yuqori darajada saqlashga xizmat qilishi aniglangan.

Kalit so‘zlar: quyosh energiyasi, meva va sabzavot quritish, ekologik
texnologiya, havo quritgich, issiglik boshqaruvi, ozig-ovqat xavfsizligi, quritish
samaradorligi.

AHHOTATCHA

B cmamve ananusupyemcs onvim uUcnonvzosamusi COAHEUHOU B030YULHOLL
CYWUIKU KAK UHHOBAYUOHHO20 CHOCODA coXpauenuss Gpykmos u osoujell
9KONI02UHECKU YUCTBIM U dHep203hhexmusHbvim cnocobom. Tlokazansl Hedocmamku
MPAOUYUOHHO20 MemoOd CYWIKU HA OMKDPbIMOM 6030yXe, a MAKdHCe ONUCAHbL
KOHCMPYKYUsl, NPUHYUn pabomsl u 3¢hhekmusHocms aibmepHamueHol COIHEYHOL
6030ywiHOU cywunku. Ha ocnosanuu pezyniomamos dKCNEPpUMEHMO8 HAYYHO
000CHOBAHBL  NPEUMYWeCmea CYWUIKYU ¢ MOYKU 3peHusi 3IHepeochepediceHus,
9KOHOMUYECKOU 6bl200bl U COXPAHEHUs. Kauecmea NpooyKyuu. YcmanoseneHo, umo
B03MONCHOCIb KOHMPOJIUPOBAMb MeMNepamypy U GIAN*CHOCHb 8 Npoyecce CyulKu
nomozaem noooepIHcUBAmMd BblCOKULL YPOBEHb OUOIOSUYECKOU YeHHOCMU (PYKMO8 U
osouyell.

https://t.me/Erus_uz Multidisciplinary Scientific Journal May 2025 135



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15485311
mailto:yusupovrustam1225@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 7

ISSN: 2181-3515

ABSTRACT

The article analyzes the experience of using a solar air dryer as an innovative
way to preserve fruits and vegetables in an environmentally friendly and energy-
efficient way. It shows the disadvantages of the traditional open-air drying method,
and describes the design, operating principle, and efficiency of an alternative solar air
dryer.Based on the experimental results, the advantages of the dryer in terms of energy
saving, economic benefits and maintaining product quality are scientifically
substantiated.It has been established that the ability to control temperature and
humidity during the drying process helps to maintain a high level of biological value
of fruits and vegetables.

1. Kirish

Serquyosh o‘lkamizning iglim sharoiti meva va sabzavotlarning serhosil
yetishtirilishiga keng imkoniyat yaratadi. Bu mahsulotlar inson organizmi uchun zarur
bo‘lgan vitaminlar, mineral tuzlar, efir moylari bilan boy bo‘lib, yil davomida ularni
iste’mol qilish salomatlikni mustahkamlashda muhim ahamiyat kasb etadi. Biroq
ularning 75-90 % hajmi suvdan iborat bo‘lgani sababli, tez buzilishi va iste’molga
yarogsiz holga kelishi ehtimoli yuqori. Shu sababli meva va sabzavotlarni saglashning
eng magbul yo‘li — quritish texnologiyalaridan foydalanishdir. An’anaviy ochiq
havoda quritish usullari ko‘plab kamchiliklarga ega bo‘lib, mahsulot sifati va gigiyenik
xavfsizligiga salbiy ta’sir ko‘rsatadi. Shu nuqtai nazardan, ekologik toza, kam xarajatli
va energiya tejovchi quritish usullarini ishlab chigish dolzarb masalaga aylangan.

2. Usullar

Tajriba ishlarida quyosh havo quritgichi ishlab chigildi va unda meva hamda
sabzavotlarni quyosh energiyasi yordamida quritish sinovdan o‘tkazildi. Quritgich ikki
asosily gismdan tashkil topgan: 1) polietilen plyonka bilan goplangan, havoni
gizdiruvchi tiniq yuza; 2) qora rangga bo‘yalgan tunukadan prizma shaklida
tayyorlangan quritish kamerasi. Qurilmaning yuzasi janub-sharq va g‘arb
yo‘nalishlariga 25-30° burchak ostida joylashtirildi. Kameraning ostki qismida
joylashgan gayroq toshli issiglik akkumulyatori orgali havo harorati oshirildi. Har 30
sm oraligda o‘rnatilgan simli setka yashikchalarga mahsulotlar joylashtirildi. Quritish
kamerasi ichidagi havo harorati 65-80°C gacha ko‘tarildi. Yuqoriga siljiydigan
gopqoqlar orgali havo aylanishi boshqgarildi.

3. Natijalar

Tajriba natijalariga ko‘ra, quyosh havo quritgichi quyidagi ustunliklarga ega
ekani aniglandi:
- Qurilishda organik yoqilg‘i ishlatilmaydi, energiya manbai sifatida quyosh nuri

go‘llaniladi.
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- Quritish yopiq holda amalga oshgani uchun mahsulot chang, yomg‘ir va
hashoratlardan himoyalanadi.

- Qurilma soddaligi va qurilish materiallarining (tunuka, plyonka, yog‘och)
arzonligi uni igtisodiy jihatdan foydali giladi.

- Quritish jarayonida harorat va namlikni boshqgarish imkoniyati mavjud bo‘lib,
bu foydali moddalar saglanishiga xizmat giladi.

- Quritish muddati an’anaviy usullarga nisbatan 2—3 barobar tezlashdi.

/" \H""x

i
2-rasm. Quyosh havo quritgichining sxemasi.
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Bahor oylarida tut mevalari va ipak qurti pillalari quritildi, plyonka ostida esa
ko‘chat va ko‘katlar yetishtirildi.

4. Munozara

Olib borilgan tadgigotlar quyosh havo quritgichining meva va sabzavotlarni
ekologik toza, samarali va igtisodiy jihatdan qulay usulda quritish imkonini berishini
ko‘rsatdi. An’anaviy usullar bilan solishtirganda, mazkur texnologiya mahsulot sifatini
saglab qolish, foydali moddalar migdorini yo‘qotmaslik hamda gigiyenik xavfsizlikni
ta’minlashda  sezilarli  afzalliklarga ega.  Quritgichning konstruktsiyasini
takomillashtirish, o‘lchamlarini oshirish va avtomatik boshgaruv tizimini joriy etish
uning funksional imkoniyatlarini kengaytiradi va sanoat miqyosida qo‘llashga yo°‘l
ochadi.
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JAUPPAKINA CBETA: PUSNYECKHUE OCHOBBI,
IKCIIEPUMEHTAJIBHBIE HABJIIOJAEHUA U TEXHUYECKHUE
HNPUMEHEHUA

Carropos Capsap HyrmonoBu4
CryneHt YUnpuruKCKOro rocyAapCTBEHHOTO MeJarOrMuecKOro YHUBEPCUTETA,
bakynbTeT GU3NKU U XUMHUH

Annomayun. B OauHoli cmamve 8CceCMOpPOHHE PACCMAmMpueaemcs sGJleHue
ougpakyuu ceema. Packpwima Guszuueckas cywHocmv U 80IHO8AL NPUPOOA
ougppakyuu, 0OvACHEHbL ¢ NO3UYUL 2eOMEMPULECKOU U 801HO60U onmuku. Ha ochose
IKCNEPUMEHMANILHBIX  HAONI00EHUll NpOoaHanu3uposansvl ougpaxyus @Ppenens u
@payneoghepa, a makce OUPGPAKYUOHHbIE KAPMUHbL HA NPENAMCMEUAX U UWesX.
Oceewgenvl mexunuyeckue npumeHeHuss ougpaxyuu 6 OUPPAKYUOHHLIX DeuLémKax,
JIA3EpHbIX  YCMPOUCMEAX U ONMUYEeCKUX usmepumenbHuvlx npubopax. Ilpusedensvi
MamemamuyecKue blpadcenust, popmynvl, cesa3vlearouue OJUHY 80IHbL, UWUPUHY WeU
u unmepgepenyuro. Cmamos nonesHa CMyoeHmam, U3yyarowum OnmuKy, HayYyHbIM
uccnedosamenam u NPAKmuKyIoWuM CReyuarucmam.

Knrwoueswie cnosa: ougpparxyus ceema, 6o1nosas onmuka, ougppaxyus Openens,
ougppaxyus Ppayneoghepa, ouppaxkyuonuasn peuémxa, weiv, unmepgepenyus, aiasep,
onmuyecKkue usmepeHusl.

BBEJAEHMUE: [ludpaxius ceeta — 3T0 GyHIaMEHTAILHOE BOJTHOBOE SIBJICHUE,
MPOSIBJISIOIIEECS B OTKIIOHEHUH CBETOBBIX BOJIH IPH ITPOXOKICHUN YEPE3 Y3KHUE LIEIIH,
OTBEPCTUS WJIM BOKPYI TMPENATCTBUUA. OTO SBICHUE MMOATBEPKIAET BOJHOBYIO
MPUPOIYy CBETA U MMEET BaXXHOE 3HAUEHHE KAaK B TEOPETHUYECKOM (hU3UKE, TaK U B
COBPEMEHHBIX TEXHUYECKUX NpuiiokeHusx [1].M3ydyenune nudpaxkuum Benérca c
koHa XIX Beka, HauumHasg ¢ Kiaccuueckux onblToB Ppenens u  Iloxens.
CoBpeMeHHbIE ONTUYECKUE CUCTEMBI M TPUOOPHI, BKIIIOYAS CIIEKTPOMETPHI, JIa3epHBIC
TEXHOJIOTUH U MHKPOCKOIIBI, OCHOBBIBAIOTCS Ha MpUHIMIIAX audpakiuu [3,5].

[{enpro maHHOM pabOTHI SABJIAETCS KOMIUICKCHBIN aHAIN3 (PU3HUYECKOU MTPUPOJIBI
T pakiuy, paCCMOTPEHHE OCHOBHBIX SKCIIEPUMEHTAIBHBIX METO/IOB €€ N3YUCHUS U
0030p TEXHHUYECKNX MPUMEHEHUH.

AHAJIN3 JIMTEPATYPBI U METOJOJIOI'US: AHanu3 COBPEMEHHOTO
COCTOSIHUSI HCCJIEIOBaHUM 1O JuU(pakiuu CcBeTa TMOKa3blBaET pa3BUTHE Kak
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TEOPETUYECKUX MOJICNICH, TaK U AKCIEPUMEHTAIbHBIX METOJUK [2,4]. Metononorus
paboOThl BKIIOYACT HCIIOJIB30BAHME KIACCHUYECKMX M COBPEMEHHBIX ONTUYECKUX
YCTaHOBOK JJIs1 HAOJIIO/ICHUST M U3MEPEHUS AUPPAKITHOHHBIX IPPEKTOB.

B pabote mpumeHs0TCS MaTeMaTHYEeCKUE MOJIETH, OCHOBAaHHBIE Ha BOJHOBOM
TEOpUH CBETA, W OKCIEPUMEHTAIbHbIE METOJbl C MPUMEHEHHEM JIa3epoB M
TudpakoOHHbIX peméTok [1,3].

Teopernyeckuilt anaaun3

Judpakius BO3HUKAET, KOTJla CBETOBBIE BOJHBI OrMOAIOT MPEMSTCTBHUS WIH
MPOXOJAT Yepe3 LIENU C pa3MepaMu, COITOCTABUMBIMU C JIJIMHOW BOJIHBI CBeTa. lIpum
3TOM MPOUCXOIUT MepepacipeiesieHne MHTEHCUBHOCTHU CBETa B ITpocTpaHcTie [1].

WHTEeHCUBHOCTh  NTU(PAKIMOHHOW  KapTUHBI JUIsl  OJHOMEPHON  IIenu
ONKCBIBAECTCS] YPABHEHHUEM:

. 2
1(6) = I, (S";(’”) ,20¢ f=""sin 6

rjie a — IIMpUHA IIeNu, A — JUIMHA BOJHBI, 6— yron HabmonxeHus, I, —
MaKCcUMaJibHasi ”HTEHCUBHOCTSD [1].

YcnoBue A MakCUMyMOB B JH(paKIMOHHOW pemérke ¢ mepuoaom d,...
3agacTcst HopMyIIoii:

dsin@,, = mAi, m=0, +1, +2, ...

JKCIepUMEHTAIbHbIE METO/IbI

Jlist u3ydenus mupakiiuy IPUMEHSIOTCS Pa3InYHbIe YCTAHOBKHU:

OpHoMepHbIE WIeNW U 3KpaHbl JJIs HaOmoAeHUs JU(PaKIHOHHBIX Y30pOB.
OpHoMmepHas menb — 3TO Y3KO€ OTBEPCTHE, JJIMHA KOTOPOrO 3HAYUTENHbHO OOJbIIe
IIMPHUHBI, YTO MO3BOJIAET paccMaTpuBaTh AUPPaKIUI0 B 0JHOM u3MepeHuu. Korma
MOHOXPOMaTHYECKHI CBET, HANpUMEp, OT Ja3epa, MPOXOAUT Yepe3 TaKylo LIEb,
CBETOBBIE BOJHBI OTHOAIOT Kpast e U UHTEPPEPUpYyIOT IPYT € Apyrom, GopmMupys
XapaKTEPHBIN y30p U3 IPKUX U TEMHBIX MTOJIOC HAa 9KPaHE, PACTIOI0KEHHOM 32 MIEIIbIO.
[1].

JudpakuroHHbIEe PEIIETKH AJiA CHEKTpaJibHOro aHanuza. JudpaxuuoHHas
peméTKa — 3TO ONTHUYECKUH AJIEMEHT, COCTOSIIINUN U3 OOIBIIOrO YKCIia pAaBHOMEPHO
pPACHOJIOKEHHBIX — MapajUIeIbHBIX IIEJAe WIM JIMHUMA, KOTOpbIE pa3/ieliCHBI
pacctostnueM d (mocTosHHOU pem€rku). [Ipu mpoxokaeHun cBeTa uepes peueTKy
BO3HHKAET AU paKiys U uHTephepeHITUS BOJIH, YTO MPUBOIUT K MOSBICHUIO Y3KUX U
YETKUX MAKCUMYyMOB MHTCHCHUBHOCTH TOJ ONPENCTEHHBIMHU yIJIaMU. JTO CBOWCTBO
nenaet qudpakIMOHHbIE PeMIETKH HE3aMEHUMBIMU B CIIEKTPaJILHOM aHaM3e. [3].

Jlazepsl ¢ Y3KHM CIIEKTPOM JUTSI TIOJYYCHHUS YETKMX HHTEP(EPEHIIMOHHBIX U
mudpakunoHHbiX kKapTuH. Jlazepsr (Light Amplification by Stimulated Emission of
Radiation) — 3TO MCTOYHMKH KOT€PEHTHOIO MOHOXPOMATUYECKOTO CBETa C OYCHb
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Y3KOW CIEKTPAIIBHOM JIMHUEW, YTO JENAeT HUX WJACATbHBIMU U1 IPOBEACHUS
UHTEP(PEPEHITMOHHBIX U NU(PPAKIIMOHHBIX SKCTIEPUMEHTOB.

ITouyemy BaxkeH y3KHil ClIeKTp Ja3epa?

V3Kkas criekTpanbHas JIMHUS 03HAYA€ET, YTO CBET MPAKTUYECKU COCTOUT U3 OJHOMN
JUIMHBl BOJHBI A C MHUHUMAJIBHBIM Pa3z0pocoM.DTO TO3BOJISET MOJYYHTh
BBICOKOKOHTPACTHBIE M YCTOWYMBBIE HWHTEPPEPEHIIMOHHBIE U AUPPAKIMOHHBIC
KapTHHBI, TAK KaK Pa3HbI€ JJIMHBI BOJIH NPUBOAAT K PA3MbBITHUIO U CHHKEHHUIO YETKOCTH
nojoc. [4].

CoBpemenHble IU(PpOBBIE KaMepbl U MPOrPaMMHOE OOecTIeueHHUEe sl aHaIn3a
MHTCHCUBHOCTH M pacmpeaeneHus cera. CoBpeMeHHbIe IU(POBBIE Kamephl,
0COOEHHO HayUYHbIE KAMEPHI C BICOKON YyBCTBUTEIBHOCTHIO U PA3pEILICHUEM, IIUPOKO
UCITIOJIB3YIOTCS B ONTHYECKUX AKCIIEPUMEHTAX TUTSt perucTpanuu
uHTEephEPEHITMOHHBIX U TU(PPAKIIMOHHBIX KaPTHUH.

IIpeumyuiecrea Hu(ppoBLIX KaMep:

Bricokoe MpOCTpaHCTBEHHOE pa3pelIeHUe, MMO3BOJIAIOIIEE TOUHO (PUKCUPOBAThH
Melkue Aetanud  y30poB.llupoknii guHAMWUYECKHMI AWANa30H I  U3MEPEHUA
MHTEHCUBHOCTU CBETa OT CJA0BIX 10 SIPKUX Yy4acTKOB.B03MOXHOCTH OBICTpON U
MHOTOKPATHOM CBhEMKH C BBICOKHM KaJIPOBBIM PEKUMOM.[S].

PE3YJIBTATBI MNCCIIEJOBAHMS: DOKClepUMEHTAIBLHO YCTaHOBJIEHO,
YTO IIMPUHA IEHTPAIBHOTO MaKCMMyMa B JU(PPAKIMOHHOW KapTHHE OOpaTHO
MPONOPLIMOHANIbHA IIIMPUHE I1IEJIN:

[1].

N3mepenust yrioB MakCUMyMOB ISt TUMPAKIIMOHHON PEIMIETKH TOATBEPIUIH
TEOPETHYECKOE YCIIOBHE:

dsinf,, =mAi

[3].

JlaHHBIE COBMAJIA C TEOPUEN C TOUHOCTBIO 10 5%.

OBCYXK/IEHUE: Pe3ynbraThl SKCOEPUMEHTOB MOATBEPAWIN H3BECTHBIC
TEOPETHUYECKHE TIPE/ICTaBlIeHUs O Tudpakiuu cBeTa. B yacTHOCTH, Tpu HAOIIIOICHUH
nudpaKkyu Ha OJJMHOYHOM 11esu Oblia 3a)MKCUpOBaHa XapaKTepHasi KapTHUHA C SIPKO
BBIPQKEHHBIM ILIEHTPAJIBHBIM MAaKCUMyMOM U  TIOCIEAYIOIIUMU CHUMMETPUYHO
PacIoI0KEHHBIMU MUHUMYMaMH U OOKOBBIMU MaKCUMyMaMHU. Y MEHbIIICHUE IIIUPHUHBI
e TPUBOJUIIO K YBEIUYEHUIO YIJIOBOI'O PACXOXKIEHUSI CBETOBBIX IOJIOC, YTO
COOTBETCTBOBAJIO OKHJAEMBIM 3aKOHOMEpHOCTSIM. B ciiydae ¢ mudpakimoHHBIMU
peméTkaMu HaOJI01a7I0Ch TIOSIBJICHUE CIIEKTPOB C YETKO BBHIPAKCHHBIMU I[BETHBIMHU
JTUHUSIMU. PacrionoxxeHue U IpKoCTh JUHUM 3aBUCENIA OT XapaKTEPUCTHUK PEIIETKU U
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JUTHHBI BOJIHBI CBETA. DTH HAOIOACHHS TIO3BOJISIIOT UCTIOIB30BaTh PEMIETKA B TOYHBIX
CHEKTPaJIbHBIX HM3MEPEHUSAX, UYTO IMOATBEP)KIACTCS MHOTOJICTHEH TMPAKTUKOW B
ONTHYECKOU CrHeKTpockonuu. [IpuMeHeHne J1a3epHBIX WCTOYHHKOB CBETA C Y3KUM
CIICKTPAJIbHBIM ~ JTMAIIa30HOM  IMO3BOJIMJIO  TOJIYYUTh CTaOWJIbHBIE U YETKUE
TU(PaKIIMOHHBIE KAPTUHBI. ITO 0COOEHHO Ba)KHO IIPH MPOBEICHUHN KOJTMYECTBEHHOTO
aHajM3a, MOCKOJIbKY CTaOMIIBHOCTh MCTOYHMKA UCKITIOYAET (QIyKTyallud U TOBBIIIAET
TOYHOCTh HaOmoAeHui. lcnonp3oBaHHME COBpPEMEHHBIX IHQPPOBBIX Kamep U
CHEIUATN3UPOBAHHOTO TPOTPAMMHOTO O00ECIIeUeHUs 3HAYUTEIBHO YIPOCTUIIO
MPOIIECC PETUCTpAllMM W aHaIM3a JAUPPAKIIMOHHBIX KApTUH. ABTOMaTHYECKas
00paboTka n300pakeHNi Jajia BO3MOKHOCTh TOYHO U3MEPSTH HIUPUHY U MOJ0KECHHUE
CBETJBIX M TEMHBIX YYAaCTKOB, 4YTO IIO3BOJUJIO TIPOBECTH COMOCTABIICHUE
AKCIIEPUMEHTAJBHBIX JIAHHBIX C TEOPETUYECKUMHU pacd€éTaMu U JIUTEPATypPHBIMU
ucTouHuKaMu. OTKIOHEHUS B TIOJYYCHHBIX JaHHBIX OBbUIM MHUHHUMAJIbHBI U
VKJIAJBIBAIUCh B  JIOMYCTUMBIE TMpPEACNbl MOTPEHIHOCTH. TakuMm  o0pa3om,
MPOBEACHHBIC HCCIICIOBAHUS TOJATBEPAMIIA BBICOKYIO TOYHOCTh KJIACCHYECKHUX
ONTHYECKUX 3aKOHOB W MPOJACMOHCTPHPOBAIA BAXKHOCTh BHEAPCHHS ITU(POBBIX
TEXHOJIOTMA B  OJKCIEPUMEHTAIBHYIO TMpaKTHKy. [lodydeHHbIE  pe3yJbTaThl
MOTYEPKUBAIOT 3HAYMMOCTh TU(PPAKITMOHHBIX METOJOB B HAYYHBIX HCCIICOBAHUSX,
00pa30BaHUU U MPUKIAJTHBIX TEXHOJOTHAX.[1-4]

BAKJIFOUEHHUE: VccnenoBanue siBiaeHUS IU(pakiuy CBeTa TO3BOJIMIO
BCECTOPOHHE OIIEHUTh KaK €ro (pyHAaMEeHTaJbHYI0 (PU3MYECKYI0 MPHUPOAY, TaK U
IIPUKJIAAHOE 3HAYEHHE B COBPEMEHHOW HAayKe M TEXHUKE. ODKCIIEPUMEHTaJIbHbIC
HaOJIIO/IeHUs, MPOBENEHHBIE B JAaOOPATOPHBIX YCIOBUSX, MOJITBEPAUIN OCHOBHBIC
3aKOHOMEPHOCTH IU(PpaKIMU Ha MENIX U AU(PPAKUIMOHHBIX pPElIETKaxX, MOKa3ald
3aBUCUMOCTh KAPTUHBI OT TE€OMETPUYECKHX [apaMeTpoB U JUIMHBI BOJIHBI
cBeTa.AHanu3 pe3yJbTaTOB MPOJAEMOHCTPUPOBAN BBICOKYIO CTENEHb COBIAJCHUS
TEOPETHYECKMX M TMPAKTHUYECKUX JI@HHBIX, YTO CBHUJAETEJIHCTBYET O TOYHOCTHU
UCIIOJIb3yEeMOU METOA0JOTUU U 3P (HEKTUBHOCTH MPUMEHSIEMBIX TPHOOPOB. OCOOEHHO
LIEHHON OKa3ajlaCh MHTErpanusi HU(PPOBBIX TEXHOJOTUH B Ipolecc HAOIIOAEHUS U
aHaJlu3a — UCIOJIb30BaHUE JIA3€pOB, Kamep M NPOrpaMMHOro oOecredeHus
3HAYNUTEIBHO  MOBBICUJIO  JOCTOBEPHOCTh M  BU3YaJM3alHIO  MOJYYEHHBIX
kapTuH.Takum o0pazoMm, aAudpakuus cBeTa OCTAETCS HEOThEMJIEMOM YacThiO Kak
KJIACCUYECKOM, TaK M COBPEMEHHOW (U3WKH, TPENCTaBisAs co00d 3P GheKTHBHBIMN
MHCTPYMEHT KakK Il Hay4HbIX HMCCJIEIOBAaHWWA, TaK M I NPUKIAIHBIX 3aJad B
Pa3TUYHBIX 00JACTSIX HAYKH U TEXHUKH.[3,5]
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VUHTEP®EPEHIINA CBETA U EE IPUMEHEHHUE B ONITUYECKUX
N3MEPEHUAX

Carropos Capsap HyrmonoBu4
CryneHt UupumnKCKOro rocyJapCTBEHHOTO MEAarornyecKoro YyHUBEpCUTEeTa,

(bakynbTeT GU3UKU U XUMUU

Aunomayusa: Cmamoes noceésaujena @uauueckou npupooe urmepdepenyuu
ceema, Komopas A61emcs 0OHUM U3 KIIHOUeBbIX AGIeHUU 80IHO80U onmuku. B pabome
NOOPOOHO pPACCMOMPEHbL OCHOBHbIE YCI08USL Ol BO3HUKHOBEHUs UHMephepeHyuu,
makue KaxK Ko2epeHmHOCMb B0JIH U CPABHUMAsL amniumyod. Onucanvl OCHOBHbIE MUNbL
unmepgepenyuu — KOHCMPYKMUBHASL U OeCMPYKMUBHAs, a MakKdice ux
Mamemamuyeckoe OnUcanue yepe3 NPUHYuUn Cynepnosuyul.

Kniwueevie cnoea: unmepghepenyus ceema, 601HO8AS NpUpooa ceemd,
KO2epeHmMHOCMb  BOJIH, ~ KOHCMPYKMUBHASL  UHMepgepeHyus,  0eCmpyKmueHasl
unmepgepenyus, NPUHYUn Cynepno3uyuU, uHmepgepeHyuoHHvle sGJNeHUs, ONvlm
IOH2a, MOHKUE NIEHKU, ONMUYECKUe NOKPbIMUs, MeMpOoL02Usl.

Bsenenue

OnTuka, Kak pasfaen (pU3MKH, UTPAET KIHOYEBYIO POJb B M3YUEHUHU MPUPOJIBI
CBETa U €ro B3auMOJCHCTBUS C BemecTBOM. OHUM U3 (yHIaMEHTAIbHbIX SIBJICHUH B
OIITUKE SBJISETCS UHTep(EPEeHIIMsI CBETa — MPOIIECC HAJIOKEHUSI BOJIH, IPUBOSAIINN
K 00pa30BaHHI0 YCTOWYMBOM KapTHUHBI YCHJIEHHUS U OCJIA0JIEHHUS HHTEHCHUBHOCTH.
Nurepdepenmonnbie 3pPEKThI He TOJIBKO MOITBEPAKAAIOT BOJTHOBYIO IPUPOAY CBETA,
HO M HaXOJST IIMPOKOE MPUMEHEHUE B PA3JIMYHBIX 00JACTAX HAYKH U TEXHUKH.

Ha cerogusiminuii neHb uHTEphEpPEHUUs HCIONb3YyeTCsl B METPOJIOTHUH,
ONTHUYECKOW TUArHOCTUKE, a TAKXKE B CO3JaHUU BHICOKOTOUYHBIX MTPUOOPOB, TAKUX KaK
uHTepepomMeTprl. OTU NPUOOPHI TMO3BOJSIOT H3MEPATh YPE3BBIYANHO Malible
BEJIMYMHBI: OT TOJIUIMHBl TOHKUX IUICHOK A0 JAedopMmanuii TBEPABIX TeN U
I'PaBUTALMOHHBIX BOJIH.

Hacrosimiass craThs MOCBSIIEHA pPACCMOTPEHUIO (U3HUECKOW CYIIHOCTH
UHTEepPEPEHIIMM CBETa, KJIACCMYECKUM U COBPEMEHHBbIM HHTEp(EepEeHIMOHHBIM
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ONbITaM, a TaKXE JAEMOHCTPAllMd OJHOTO U3 SKCHEPUMEHTOB C IMOCIEAYIOIIUM
aHAJIM30M €ro pe3ynbraToB. lLlenbio paboThl SABISETCS PACKPhITHE BaXHOCTU
UHTEP(PEPEHIIMOHHBIX SBJICHUH W WX NPUKIATHOTO 3HAYCHHUS B HAYUYHBIX

UCCJICIOBAHUSX.
duznueckas npupoia uHTephepeHIIun
WUurtepdepeniuss cBera — 3TO SBJICHHE, MPU KOTOPOM JBE WU Oojee

KOTEPEHTHBIX CBETOBBIX BOJHBI HAKIAJbIBAIOTCA JIpYr Ha JApyra, HU3MeEHss
pacrpeeseHie MHTEHCUBHOCTH B TMPOCTpAHCTBE. B pe3ynbrare HalioKeHUs BOJH
BO3MOXKHO KaK YCWICHHE CBeTa (KOHCTPYKTHMBHAs HWHTEp(EpEHIHs), TaK U €ro
ocrabneHne (IecCTpyKTHUBHAs WHTEphEpEeHIHs). DTO SBJICHHUE SBISICTCS OJHUM U3
OCHOBHBIX JI0KQ3aTeJIbCTB BOJIHOBOU MPHUPOJBI CBETA.

KittoueBblie yciioBus Jj1s1 BOSHUKHOBEHUSI HHTEP(PEPEHIINH

Jli1st Toro 4To0B HHTEPGhEPEHITUS MOTIIA POU30UTH, HEOOXOIMMO BBITIOJTHEHUE
HECKOJIBKUX YCIIOBHII:

KorepenTHOCTH BOJIH — DTO TpeOOBAHUE 3aKIIOYACTCS B TOM, UTO CBETOBBIE
BOJIHBI JOJKHBI OBITh COTJIACOBAaHBI MO YacTOTE U (haze, TO €CTh Pa3HOCTh (a3 MEKIY
HUMHM JIOJKHA OCTaBaThCsl MMOCTOSTHHOM BO BpeMEHHU. ECiiM UCTOYHHMKU CBETAa MMEIOT
OJIMHAKOBYI0 YaCTOTy U TIOCTOSIHHYIO pa3HuIly (a3, TO BOJHBI OCTAIOTCS
KOTE€pPEHTHBIMH, U BO3ZHUKAET UHTEpPepeHius. [[pumepoM KOrepeHTHBIX HCTOYHUKOB
SIBJISIFOTCS J1a3€PBhl.

CpaBHuMasi aMIUTUTYda BOJH — Jljisg TOoro 4ToOBl WMHTEPQEPEHIIMOHHAS
KapThHa ObLIa YETKO BBIPAXKEHHOM, aMIUIUTYIbl B3aUMOJCHCTBYIOIIMX BOJIH HE
JIOJDKHBI  CYIIIECTBEHHO OTJIWYaThCs. EciaM aMIuiMTylbl BOJIH CIMIIKOM pa3HBIE,
uHTepdepeHIuss MoXeT OBbITh HE TaK 3aMeTHa, IOCKOJIbKY OJHa BOJIHA OyAeT
"MmepekprIBaTh" APYryio.

Maremaruueckoe onucanue nHTepdepeHInn

C maTemMaTH4eCKON TOYKHU 3pEHHs, HHTEPPEPEHIIHS JBYX KOTEPEHTHBIX BOJIH
OMKCHIBACTCS] TIPUHIIMIIOM CYIEPIO3UIIMU, KOTOPBIN TJIACUT, YTO PE3YIbTUPYIOIIEE
CMEILIEHHE B JIIO00M TOYKE MPOCTPAHCTBA SIBISECTCS CYMMOM CMEIICHHI KaXaou U3
BOJIH. PaccmoTpum n1Ba KosebaHus ¢ OAMHAKOBOM YaCcTOTOM:

E; = Ejcos(wt)

E, = Eycos(wt + @)
Kornma 3Ty BOJIHBI HaKJIaABIBAIOTCS, PE3YJIbTUPYIOLIEE dIEKTpUuueckoe noise E

MOJXHO BBIPA3UTH KaK:

E=E,+ E,=2E,cos (g) + cos (wt+§)
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HHTGHCI/IBHOCTL, IMpONOPpHUOHAJIbBHAA KBaApaTy aMIUIATYAbl, OIPCACIIACTCA

BBIpaKECHUEM:
I=1y-[1+ cos(p)]
3neck Iy — makcuMmanbHass MHTEHCUBHOCTD, a @ — (Da3oBasi pa3HOCTh MEXKITY
BOJIHAMM.

DTO BhIpaKE€HUE MOKA3bIBAET, YTO UHTEHCUBHOCTh CBETA MOXKET U3MEHSTHCS B
3aBHCHMOCTH OT pa3HOCTH (a3 mexay BoimHamu. Kornma dazoBas pazHocts ¢=0 niu
(@=27, TPOUCXOAUT KOHCTPYKTUBHAsl nHTepdepeHuus (ycuienue cseta). Korga o=,
BO3HHKAET JCCTPyKTUBHAS HHTepPepeHnus (ocinabieHne cBera).

Tuns! uaTepdepeHIIH

KoHcTpykTHBHAasI MHTep(epeHuMs IPOUCXOANT, KOI/Ia pa3HOCTh (a3 MEXIY
BOJIHAMH paBHa 1I€JIOMY YHCITY JJIMH BOJH, T.€. ¢=2kn (rae k — uenoe uncino). B atom
CJIy4dae BOJIHBI YCHJIMBAIOT JAPYT APyra, U Ha 3KpaHe MOSBIIETCS CBETIIAs MOJI0Ca.

JecTpykTuBHasi uHTepdepeHUMs BO3HUKAECT, KOTJa pPa3HOCTh (a3 Mexdy
BOJIHAMU paBHA HEUYETHOMY YHCITy MOJIYBOJH, T.€. ¢=(2k+1)r. B 3TOM ciy4yae BOJIHBI
racsiT ApyT Apyra, i Ha S3KpaHe MOsBIsAETCsS TEMHas MMoj0ca.

Ponb nHTEpdEepeHnn B T0OKa3aTEIbCTBE BOJHOBOM MPUPO/IBI CBETA

UnTepdepennus sBiseTcs OJHUM M3 KIIOUEBBIX J0KA3aTENIbCTB BOJHOBOU
npupo sl cBeta. Eciu Obl cBeT cocTosn u3 yacTuil (KaK yTBEp Kaana KOpITyCKyIsipHast
TEopHsi), TO Mbl He HaOIIO1aNK Obl HHTEPPEPEHIIMOHHBIX SBIICHUN, TaK KaK YaCTHUIIbI
He MoTJIU ObI "HaKJIaAbpIBaThCs" IPYT HA IPyTa M U3MEHSITh MHTEHCUBHOCTh. HampoTtus,
BOJIHBI MOTYT MHTEp(EpHUpOBaTh, U3MEHSSI CBOK aMIUIMTYJy U WHTEHCUBHOCTH B
3aBUCUMOCTH OT UX (a30BOil pa3HOCTH.

OaHMM W3 HArJSIAHBIX TOATBEPKIACHUK BOJTHOBOW MPUPOABI CBETA CIIyXKaT
TaKUe OIBIThI, KaK WHTEp(PEpeHIrs H3IyuyeHud oT nByx mieneid (ombiT HOHra),
uHTepdepeHIus B TOHKMX IUIEHKaX W Kojbla Helotona. Bce a3Tu  siBneHus
JEMOHCTPUPYIOT, YTO CBET MOXET YCWIMBATBCA WM TaCUTHCA B OIPEACIIEHHBIX
TOYKaX MPOCTPAHCTBA, YTO HEBO3MOXHO OOBSICHUTh C TO3UIUH  YUCTO
KOPITYCKYJIAPHOU TeopuH. [1]

Krnaccuueckue onbIThl 0 UHTEPhEPEHIIUU

Hcropuueckoe pa3BUTHE BOJHOBOW TEOPHM CBETa TECHO CBA3AHO C
AKCIIEPUMEHTAJIbHBIMU MMOATBEPKACHUAMU HHTEP(EepPEHIIMOHHBIX siBNieHuI. Hanbonee
M3BECTHBIMH KJIACCUYECKHUMH OMbITAMH, JAEMOHCTPUPYIOIIUMU HHTEPPEPEHIINIO,
SBJISIFOTCSL:

1. OnbiT Tomaca FOunra (1801)

OTOT ONBIT, W3BECTHBIM KAaK OMNBIT JBYX IIEJIEH, CTal KIKYEBBIM
J0Ka3aTeJIbCTBOM BOJIHOBOW Teopuu cBeTa. HOHT MCHOIb30Ball MOHOXPOMATUYECKHMA
CBET M MPOIYCKaJ €ro 4epe3 JBe Y3KHUE HIEIIH, PACTIOI0KEHHBIE PAIOM IPYT C APYTOM.
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Ha skpane, pacnosio’)keHHOM 3a IIEJSIMH, MOSIBJISIACh CUCTEMA CBETJIBIX M TEMHBIX
TI0JIOC, YTO CBUCTEIIHCTBOBAIO O HATUINK UHTEPPEPCHITMU. DTOT PE3yIbTaT HE MOT
OBITH OOBSICHEH KOPITYCKYJISIPHON TEOPHEH CBETa, TaK KaK OHA MpeIoiaraia, 9To CBET
COCTOMT W3 4YacCTUIl, KOTOpPble HE MOTJM OBl CO3/laBaTh TaKyl KapTUHY. Takum
obpazom, FOHT moATBEpAUI, UTO CBET SBJISAETCS BOJHOM.

BaskHble acneKTbI:

NHTEHCUBHOCTD CBETA B KAXJ0M TOUKE IKpaHa 3aBUCHUT OT pa3HOCTH (a3 BOJIH,
MPOLIEIINX Yepe3 00e MIEIH.

Marematuueckoe OOBSACHEHUE HTOr0 3SKCIEPUMEHTA BKJIIOYAET MPUHIIUI

I'roitrenca-Openens.
IHoJ10:keHHEe MAKCMMYMOB U MMHUMYMOB omnpe/esiercs popmy.ioii:
dsin =mA
rae d — paccTosiHrE MEXTY IIEIIMH, § — yroJl OTKJIOHEHUS, A— JIJTHHA BOJTHBI
CBETa, M — MOPAI0K UHTEPHEPEHIITMOHHOTO MaKCUMYMa.

2. Koabna HeroToHna (1704)

DKCHepUMEHT, KOTOpbIi mpoBoauia Mcaak HeloToH, mokazan uHTEpepeHInio
CBE€Ta Ha IUIOCKOW CTEKJIIHHOM IUIACTUHE, MOCTAaBJIEHHON Ha BBIMYKIBIA OOBEKT
(manpumep, nuH3y). [Ipu HaOmMOAEHUH Yepe3 TMH3Y NOSIBISUIMCH KOJIbIA, COCTOSALINE
M3 CBETIBIX M TEMHBIX TIOJIOC, KOTOpbIe OOpa30BBIBAINCH B PE3yJbTaTe
UHTEep(epeHIIM CBeTa, OTPAXKEHHOTO OT ABYX IMOBEPXHOCTEN CTEKJIIHHOM IIACTUHKH.
OTU KoybLla TMpPENCTaBIsUIM CcO0OM J10Ka3aTeabCTBO TOrO, YTO CBET MOMKET
uHTep(epupoBaTh U 00Pa30BHIBATH TAKUE CTPYKTYPHI IIPHU ONPECICHHBIX YCIOBHSIX.

Ba:kHble acneKkTbI:

Pannyc xonen 3aBUCUT OT TOJIIMHBI BO3AYIIHOTO CJIOS MEXAY IJIACTUHOW U
JIMH30M.

HNuTepdepeHius NpoucxXouT Ha CThIKE ABYX ONTHYECKUX MOBEPXHOCTEH, UTO
JieJIaeT 3TOT SKCIEPUMEHT MPOCTHIM U 3((HEKTUBHBIM JJIsl IEMOHCTPALMU BOJIHOBOU
IIPUPOJBI CBETA.

3. DkcnepumeHT Matikenbcona (1887)

AnpOepT MalikenbCOH MpPOBEN IKCHEPUMEHTHI, YTOOBI HM3MEPUTH CKOPOCTH
CBETa, WCIOJIB3Yys METOoA uHTephepeHuu. B 53THX ombpiTax MCHOJIB30BAJICS
uHTEephEpPOMETP, KOTOPHIH I CBETOBOM IyYOK Ha JIBA YAaCTH, IPOITYyCKaeMbI€ yepes
pa3HbIe ITyTH U BHOBb OOBEAUHSBILMECS B OJIHY TOUKY. MI3MEeHEeHHe pacCTOSHUS MEX Y
3epkajaMu  MHTepdEepoMeTpa MPUBOAMWIO K M3MEHEHHIO HHTEep(HEepeHIIMOHHON
KapTUHBL. DTO J0Ka3ajao, YTO CBET BeAET cels Kak BOJHA M YTO CKOPOCTh CBETa
HEe3aBHCHMa OT CKOPOCTH HaOJI0JaTes.
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BaxxHble acnieKThI:

OkcnepuMeHT MalikelbCoHa CTajl OCHOBOW Mg pa3paOOTKH COBPEMEHHBIX
METO/I0B U3MEPEHUS JNIUHBI K CKOPOCTH CBETA.

Pe3ynbTaThl 3TOr0 3KCIIEPUMEHTA CTaJI OCHOBOM JIJI1 TEOPUH OTHOCUTEIBHOCTH
OWHIITENHA, KOTOPBIM JOKa3all, 4YTO CKOPOCTh CBETa IIOCTOSHHA B JIOOBIX
MHEPUHUAIBHBIX CUCTEMAaX OTCUETA.

4. ToHkue MIEHKN

WuTepdepeniius B TOHKUX MIEHKAX HaOMIOAAETCS NMPU OTPAKEHUHM CBETa OT
JIBYX TpaHUIl — BEPXHEH W HUKHEW MOBEPXHOCTU TOHKOTO CJOSl. DTO MPUBOAUT K
00pa30BaHMIO Paay>KHBIX y30pOB, HATPUMEDP, HAa MBIILHBIX MY3BIPSX WM OCH3NHOBBIX
i€HKax Ha Boje. Takoe siBieHHe OOBSICHIETCS pa3HOCThIO (pa3, BO3HUKAIOLIEH U3-3a
Pa3HOM IJIMHBI X0J1a OTPaKEHHBIX BOJIH. [2]

3HaYeHUE KIIACCUYECKUX IKCIIEPUMEHTOB

OTH KJIACCUYECKUE OIBIThl CHIFPAJIM PEHIAIoNlyl0 poJib B (POPMUPOBAHUU
MPEAICTABICHUI O CBeTe Kak BoHE. OHU CTall OCHOBOM JUIsl AAJIbHEUILIETO pa3BUTHUS
ONTHKU W BOJHOBOW TEOPHM CBETA, a TAKXKE OKa3alu BIUsSHUE Ha 0oJiee MO3THUE
AKCIIEPUMEHTBl B JAPYIMX O0JacTsIX, TaKUX KakK Jia3epHas HUHTEpPEpoOMETpUs U
rojorpagusa. DJIEMEHTbl 3THX 3KCIEPUMEHTOB JI0 CHX IIOp HCIOJb3YIOTCA B
COBPEMEHHBIX  TEXHOJIOTHSX, HalIpUMEp, B ONTHYECKUX H3MEPEHHUSIX U
HaHOTEXHOJIOTHUSAX, YTO MOJATBEPKIAET UX BaXKHOCTh U aKTyaJlIbHOCTb.

CoBpeMeHHbIe TPUMEHEHHS HHTEP(PEPEHIINU B U3MEPEHHSIX

CoBpeMEeHHbIE TEXHOJIOTUU BCE aKTHBHEE HCIOJIBb3YIOT HMHTEp(EpEeHLHOHHBIE
3¢ }exThl a7 BHICOKOTOYHBIX M3MEPEHUN B HayKe, TEXHUKE U MPOMBIIIJIEHHOCTH.
bnaronapss 4pe3BbIYaiiHOW YYBCTBUTEIBHOCTH HMHTEP(PEPEHLMOHHBIX METOJO0B K
MaJIeHIIMM U3MEHEHUSIM (pa30BOM pa3HOCTH, UX MPUMEHSIOT B Pa3IUYHbIX 00JIaCTsIX:

MetpoJiorus

HNHTepdepeHmonHbIle METOABI TO3BOJISIIOT H3MEPATHh JJIMHBI C  HAHOMETPOBOM
TOYHOCTHIO.  Hampumep, na3zepHple  HHTEphEpPOMETPHI  HCIOJB3YIOTCS B
CTAaHKOCTPOCHUH JIJIS1 FOCTHPOBKH M KOHTPOJIS TIEPEMEIICHUI. ITH yCTPOHCTBA MOTYT
MU3MEPATh TIEPEeMEIICHUs B 1e(popMaIlii ¢ TOYHOCTHIO 10 HECKOJIbKHX HAaHOMETPOB,
YTO KPUTHYECKU BAKHO MPH MTPOU3BOJICTBE BHICOKOTOYHBIX KOMIIOHEHTOB, TAKMX KakK
ONTHYCCKHUE W MEXaHWYCCKHE CHCTeMBl. Takke Jma3epHble HHTEpPepoMeTphl
MIPUMCHSIIOTCS B CHCTEMax KaJHOPOBKHM STAJIOHHBIX MAcIITabOB M IPH IOBEPKE
CTaHAApPTOB JTMHBL. B 4acTHOCTH, OHM MCTIONB3YIOTCS B HallmoHAIBHBIX WHCTUTYTaX
ctanaaptoB u TexHosoruit (NIST), uToOb1 00ecredynBaTh TOUHOCTH TOCY1aPCTBEHHBIX
W3MEpPECHUM.
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OnTuyeckasi uHTepepomMeTpHsi B HAyKe

B actponomuum  uHTepdepoMeTphl  MPUMEHSIIOTCS AN MOJyYeHUs
cBepxpaszpenieHusi. COBMEIICHNE CUTHAJIOB OT HECKOJIBKHX TEJIECKOIMOB MO3BOJISET
JETaNbHO M3yYaTh YAAIEHHbIE OOBEKTHI, TAaKM€ KaK 3BE3/bl, YEPHBIC bIPbl U
TJIaKTUKU, C pa3pelICHUEM, MPEBBIMIAIONIUM Pa3pelIeHue OJHOr0 TeJleCKoma. DTOT
METOJI UCIOJIb3YETCS B PAAMOACTPOHOMHUM M ONTHYECKUX MHTEp(epomMeTpax, TaKuX
kak VLTI (Very Large Telescope Interferometer). B Guosioruu natepdepeHinontble
MUKPOCKOIIBI o0ecrevynBaroT BBICOKYIO KOHTPaCTHOCTb U300paxKeHHUs
MOJTyPO3pauHbIX 00pa3oB. ITH MUKPOCKOIBI UCIIOIB3YIOTCS JJIsl U3yUEHUS KIETOK,
TKaHEW U UBBIX OPraHU3MOB 0€3 HEOOXOIUMOCTH UX MOJATOTOBKHU, YTO 3HAYUTEIHLHO
YOpOIIAeT HAaOMIOAEHUS U MOBBIILIAET TOYHOCTh JUarHOCTUKH.

KoHTpoJb kKauecTBa U AMATHOCTHKA MaTePUAJIOB

HuTepdepeHIMOHHbIE METO/Ibl MPUMEHSIIOTCS ISl BBISBICHUS J1€()EKTOB B
ONTUYECKUX AIIEMEHTaX, MUKPOTPELIMH, HEOJTHOPOJAHOCTEN B CTEKIIAX U MOKPBITHSIX.
OHM TO3BOJIAIOT MPOBEPATH KAUYECTBO MATEPUATIOB C MUCKIIOYUTEIHLHON TOYHOCTHIO,
YTO BaXKHO B MPOM3BOJICTBE BHICOKOKAYECTBEHHBIX ONTUYECKUX U JIA3E€PHBIX CHUCTEM.
Hanpumep, ¢ momoripio HHTEPPEPOMETPUU MOXKHO BBISIBUTH U U3MEPUTH TOJIIUHY
MOKPBITUSI Ha TIOBEPXHOCTH OMNTUKU, YTO KPUTHUYECKH BAXKHO JUISI MPUMEHEHUS B
aCTPOHOMHUHU U JPYrMX TOYHBIX Haykax. MHTepdepoMerpuueckue H300pakeHUS
MO3BOJIAIOT BU3YaJIM3UPOBATh HANpPSOIKEHUs] BHYTPU MAaTEpUaAOB, UYTO HAXOAMT
IpPUMEHEHHE B HMHAYCTPUHU MpPH KOHTPOJIE KauyecTBa aBTOMOOWJIEH, CaMOJETOB U
JPYTUX BOKHBIX KOHCTPYKITHH.

I'osorpaguuyeckast unTeppepomeTpus

DTOT METOJl MO3BOJSIET (PUKCUPOBATH MHTEPPEPEHIIMOHHYIO KAPTUHY MEXKIY
ATAJOHHOM W W3MEHEHHOM BOJIHOM, OTpPaXEHHOM OT 0O0BEKTa, MOJBEPrHYTOIrO
BHEUIHEMY BO37eiicTBHIO. B pesynbrare MOXKHO BHM3YyaJU3UpOBATh JAePOpMallui,
BUOpallMM W Jpyrue M3MEHEHHs] OO0bEeKTa C OY€Hb BBICOKOM TOYHOCTBHIO.
["onorpaduueckass UHTEpPEPOMETPUS UCIIONB3YETCS B HEpa3pylIalolieM KOHTpPOJe
MaTepUasoB, HAIPUMEp, AJIs TPOBEPKU COCTOSHUS CTPYKTYPbl KOHCTPYKITUI HITH AJIs
OILICHKH COCTOSTHUSI 00BEKTOB B HEPTETA30BOM OTpaCy. ITOT METOJ] TAK)KE TTO3BOJISET
OOHAPYXHUTHh Ne(EKThI, KOTOPhIE HEBO3MOXKHO BBISIBUTH C TOMOIIBIO TPAIUIIHOHHBIX
METOJIOB BU3YAIBHOTO OCMOTpA.

I'paButanmnonnbie BoHbI (3KcnepumeHT LIGO)

OaHMM U3 caMbIX BIEYATISIOMUX MPUMEHEHUN HHTEp(EPEHIINH CTaI0 IPIMOe
oOHapykeHHe TrpaBUTAIMOHHBIX BOJIH B 2015 romy. B wuntepdepomerpe LIGO
MCIIOJIb30BAJIMCh Ja3€pHbIE JTyUH, OTPAXKEHHBIE OT 3epKall, yAaIEHHBIX Ha 4 KM, YTOOBI
3aperuCcTPUPOBATH MUHUMAIbHBIE KOJeOaHUsI MPOCTPAHCTBA-BPEMEHHU C aMILTUTYIOM
nopsigka 1072! Merpa. DTO OTKpBITHE, MOATBEPKIAIONIEE TEOPUIO DNHIITEHHA O
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I'PaBUTAIIMOHHBIX BOJIHAX, OTKPBUIO HOBOE OKHO B HaOt01eHuu 3a Beenennoii. Kpome
TOT0, MHTEP(HEPOMETPHUUECKUE METOAbl TEMeph MPUMEHSAIOTCS s JalbHEUIIUX
MCCJICIOBAaHUM ¥ HAOMIOACHUN 32 KOCMHUYECKUMHU SIBICHUSMHU, TAKUMHU KaK CIHMSHHE
YEPHBIX JbIP WJIM HEUTPOHHBIX 3BE3/. [3]

DKCNEepUMEHTAIBHOE UCCIIE0BaHKE (OMTUCAHUE OTbITA U aHAIIN?3)

Llenb skciepuMeEHTa

JlemoHCTpanust uHTEppEpeHIINN cBeTa Ha KoJibllax HproToHa U ompejeneHue
paanyca KpUBU3HBI JINH3BI.

O6opynoBaHue U MaTepUabl

o MoHOXpOMaTHYECKUI UICTOYHUK CBETA (HAIlpUMEp, HATPUEBAS JTaMIIa)

o IlnockoBbimyKIIas arH3a OOJBIIOTO pagnyca KPUBU3HBI

« Ilnmockas cTexyIsIHHAs IIACTHHKA

o MUKpPOCKOII NIM U3MEpUTEIbHAS JIUHENKA

« Kamepa nns ¢pukcanuu unTepdhepeHIIMOHHON KapTUHBI (TI0 BO3MOXKHOCTH)

Meroavka npoBeIeHHs OIbITa

1. InockoBbIyKIIas JIMH3a OCTOPOKHO YKJIAABIBAETCS BBIITYKJIOW CTOPOHOM HA
CTEKJISIHHYIO TIJIaCTUHKY .

2. CBepxy Ha CHCTEMY HANPABISAETCSA IIyYOK MOHOXPOMATHYECKOTO CBETA.

3. Ha mnoBepXHOCTM KOHTaKkTa HaOJIOJAaeTcs CHCTEMa KOHIIEHTPUYECKHUX
UHTEp(PEepEeHIIMOHHBIX Kosel — Koibla HproToHa.

4. U3mepsieTcd paauyC HECKOIBKHX KOJEL C IOMOIUBK) MHUKPOCKOIA HIIU
IIKAJIbI.

5. Paguyc KpuBU3HBI JTUH3BI BBIYUCIAETCS MO PopmyTie:

Tm

R=—
mA

rae I'm — paanyc M-ro TEMHOTO KOJblia, A — JJIMHA BOJHBI CBETA, M — HOMEP
KOJIbLIA.
[Ipumep pacuéra
Ilycrs:
JlnrHa BostHBI A=589 HM (KenTast TUHUS HATPHS)
Paanyc 5-ro konbua rs=1.2 MM
Torna:
(1.2-1073)2

= ~ 0.49
5-589-10-° M

AHaN3 pe3yabTaToOB
[TonydeHHOE 3HaUEHHUE painyCca KPUBU3HBI JIMH3bI COTJIACYETCS ¢ TACIIOPTHBIMU
JaHHBIMH, YTO TMOATBEP)KIAeT TOYHOCTh MeToia. MHTepdepeHIMoHHbIE KObla
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MTO3BOJISIIOT MIPOBOJIUTH HEPA3PYIIAIOIINE ONTHYECKUE U3MEPEHNUS [TapaMETPOB JIMH3 C
BBICOKOM TOYHOCTHIO. [Ipr 3TOM 4yBCTBUTEIBHOCTh METO/1A JOCTATOYHA JIJI1 KOHTPOJIS
Ja’ke MUKPOCKOTIMYECKUX JTehopMaliiii M OTKIOHEHUN (HOpMBI. [4]

BeiBoa: UMHrepdepeHuus cBera SBISETCd OJHUM U3  (yHIAMEHTAJIbHBIX
SBJICHUIN BOJIHOBOM ONTHKH, HATJISAHO MOATBEPKAAIOIUM €€ (PU3NUECKYIO IPUPOLTY.
HcTopuueckue u coBpeMeHHble HHTEP(EPEHIIMOHHBIE OTIBITHI, TAKHE Kak onbIT FOHra,
konblia HetoToHa u unTepdepomerp MaiikeabCoHa, HE TOJIBKO ChITPAIM PELIAIOIIYIO
pOJIb B Pa3BUTUU TEOPUM CBETA, HO M HALUIM LIMPOKOE MPUMEHEHHE B HAYYHBIX
UCCJIEIOBAHMSX U MTPUKIIAJTHBIX TEXHOIOTHUSX.

CoBpemeHHble HMHTEpPHEPEHIMOHHBIE METOJbl HU3MEPEHH 00ecreynBaoT
YHUKAQJIBHYI0O TOYHOCTH M YYBCTBUTEJIBHOCTH, YTO JEJNAET WX HE3aMEHHMBIMH B
METPOJIOTHH, MAaTEPUAIOBEICHUH, ONITUKE U J1aXke B (PyHJaMEHTAIbHOMN (U3MKe, KakK,
HanpuMep, Mpu OOHAPYKEHUU TPaBUTALMOHHBIX BOJH. [IpakTmueckuil ombIT MO
HaOmoeHuio Kozeln HpoToHa NpOAEMOHCTPUPOBAT BO3MOXKHOCTH ONTHYECKHX
M3MEPEHUI paauyca KPUBH3HBI JIMH3, MOATBEPJIUB BBICOKYI0 MH()DOPMATUBHOCTH U
3 PEeKTUBHOCTh TAHHOTO METO/IA.

Takum 00pa3om, UHTEP(HEPEHIMOHHBIE SBJICHUS HE TOJBKO COXPAHSIIOT CBOE
HAay4YHOE 3HA4YE€HHE, HO M MPOJOJDKAIOT Pa3BUBATHCS KAK BaXKHBIA HHCTPYMEHT
BBICOKOTOYHOM TMAarHOCTUKHU B CaMbIX pa3HbIX cepax.
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Annomauusn: Yiompaszeykosoe ucciedosanue, 0peanos Maio20 maza — OOUH
U3 KII0Uesblx Memo0o8 OUASHOCMUKY 6 2UHeKoao2uyeckol npakmuxe. OHO s615emcsi
Oe30NaACHbIM, HEUHBABUBHBIM U UHGOPMAMUBHBIM CROCOOOM 8bISAENCHUS NAMOIO2ULL
JHCEHCKOU penpooyKmueHol cucmemvl. B cmamve paccmampusaiomcs 0cHO8Hble
HOKA3AHUSL K NPOBEOEHUIO, YIbMPA38YKOB0e UCCIe008AHUE, MEMOObl €20 GbINOIHEHUS,
a maxaice 803MOACHOCMU Oonniepocpaduu 0is oyerku kposomoxa. Iloouepkusaemcs
3HAYUMOCTb 8bLOOPA COOMBEMCMBYIOWE20 MEeMOOd UCCIe008AHUSL 8 3A8UCUMOCTIU OM
803pacma u KIUHU4YeCKOU CUmyayuu NayueHmxu.

Knrouesvle cnoea; sonna, yismpaszeykosou usiyuamensb, OOPAMHBIU Ne30
onekmpudeckutl  dgpgexm,  OIUHA ~ B0IHA,  CKOPOCMb  PACHPOCMPAHEHUs,
UHMEHCUBHOCMb, MEXAHUYECKOe U MEeNI080e Oelicmeue, MmeHesoe U IOKANbHbIL Memoo
ucciedoB8anus, donnneopozpadghusi, usobpasicerue, MparcabooMUHaIbHoE,
MPAHCBACUHATLHOE, MPAHCPEKMANbHOE, MPAHCNEPUHEATIbHOE.

Abstract: Ultrasound examination of the pelvic organs is one of the key diagnostic
methods in gynecological practice. It is a safe, non-invasive and informative method
for identifying pathologies of the female reproductive system. The article discusses the
main indications for ultrasound examination, its methods of implementation, as well
as the possibilities of Dopplerography for assessing blood flow. The importance of
choosing the appropriate research method depending on the age and clinical situation
of the patient is emphasized.
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Beenenne: YIIbTpa3ByKOM Ha3bIBACTCS MEXAHUUYECKUE BOJIHBI yacTtoTamu ot 2.10%
mo 10%ru. Bepxuumii mpemen ompenensercs MeXMONEKYISPHBIM PACCTOSHUSAMH H
MO3TOMY 3aBUCHUT OT arperaTHOro COCTOSIHUE BEIIECTBA, B KOTOPOM PacCIpOCTPAHIETCS
U3 YJIbTPAa3BYKOBBIX BOJIH. JlJisi moiydeHus U npuémMa yibTpa3ByKa HCIONb3YIOTCS
YCTPOMCTBA Ha3bIBa€MbI€ [IJISl YJIbTPA3BYKOBBIMU M3ITYUYEHUSMH U TNPUEMHUKAMHU.
[lpuHuun JedcTBUS TaKUX H3Iy4yaTesie OCHOBAaH Ha SBJICHUM OOpaTHOIO
Mbe303JeKTpudecKkoro 3ddexra. PacnpocTpanenue ynbTpa3ByKOBBIX BOJH B Cpesie
oOnamaer psamoM ocoOeHHocTel. BcnencTtBue Manod JJIMHBI BOJHBI YIBTPAa3BYK
U3ITy4aeTcs B BUJAC y3KUX HAIPABJICHHBIX MyYKOB OTPAKEHHUE YIBTPAa3BYKOBBIX BOJIH
Ha TpaHMIIe pa3fesia ABYX Cpel MPOUCXOIUT MO 3aKOHAM T€OMETPUUYECKON ONTHKHU.

CKOpoCTh pAaclpoCTpaHEHHUsT U TMOIVIOIIEHUE YJIbTPa3BYKOBOIO CYLIECTBEHHO
3aBHCHUT OT CBOMCTB CPE/Ib.

CKopocTb pacnipocTpaHEHHE yJIbTPa3ByKa B pa3IMuHbIM CpEAax:
1. B Bozayxe 330m/c:

B Boae 1500m/c?:

B ceiBopotke kpoBu 1060-1540m/c:

B koctHOl Tkanu 3350M/c:

B msirkux tkansax 1540m/c:

o gk wn

B knerkax yenoBeka kojebiercs nmpubdimsutenbHo ot 1490 no 1610m/c.
[TornouieHne ynpTpa3ByKa B Cpejie MPOUCXOIUT M0 3aKOHY
[ =Ie H

I'me lo MHTEHCHUBHOCTH YJbTpa3ByKa IMaJalOIIEro Ha CJIoil BemiecTBa; -
MHTEHCUBHOCTD YJIbTPa3ByKa MPOIIEAIIETO CIOW BEIMIECTBA TONIIEHOM {:
u-xkoadduument noriaomenus [1,2].

OcHoBHast 4acTh: B MenuimHe yiabTpa3ByK MPUMEHSETCA I JICUCHUS U
JUArHOCTUKH. YJIbTPa3BYKOBBIE BOJIHBI OKa3bIBAlOT MEXAHWYECKOE W TEIIOBOE
NEHCTBUE, HA OCHOBE KOTOPOTO JIEKUT YJIbTPA3BYKOBas Tepanus. B 1narnocTuaeckux
LENAX YJIbTPa3BYK HCIIOIB3YIOT JUIS OIpPEHCIICHHs IOJIOKEHUS M Pa3MEpoB HE
OJIHOPOJHBIX BKJIFOUEHHH MOJIOCTEH, BHYTPEHHUX OPraHOB OPIOMIHBIX M TPYIHBIX
otaenos|3,4].

B ruHekonornu u akymepcTBe pa3iauvacTcs 1Ba METOAA UCCIEN0BAaHUA: TEHEBOU U
JIOKAMOHHBIM. TEeHEeBOM METOJ, OCHOBaH Ha PETUCTPAUUH WHTEHCUBHOCTH
yJIbTpa3ByKa, MPOIIEAIIEro Yepe3 ucciaeayemble 00bekT. [Ipy Hanuuum BHyTpU HETo
HEOJTHOPOJHOCTEN ¢ pa3IM4HbIMU KO3((HULIMEHTAMH MOTJIOIEHHS IPU PETUCTPALIUN
30H] 3a(DUKCUPYET 3BYKOBBIE TEHU ITHX HEOJAHOPOIHOCTEH. JIoKanmoHHBIM MeETO,
OCHOBAaH Ha MCIOJb30BAaHUM OJWHOYHBIX HMITYJIbCOB, HAIIPABJICHHBIX HA
UCCIIEyEeMbIN 00BEKT, pETUCTPALIMS UX BO3BPALIEHUS U AMIUIUTYAOU YIbTPAa3BYKOBBIX
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BOJIH, TIOCIIE OTpaXeHHs HEOJHOPOJHOCTH HCcaenyeMoro oo0bekTa. Merton
YJIbTPa3ByKOBOM JOKAIMU IPUMEHSAETCS AJI ONPEAEICHHS] HOBOOOPa30BaHMS, OTEKOB,
ITOJIOKEHUE U Pa3MEPOB OPTaHOB B OPTraHU3ME.

[TokazaHusiMU K TMPOBEACHUIO YIbTPA3BYKOBOE HCCIEIOBaHUE, SIBIAIOTCS 00JU
BHM3Y >XKMBOTA, HAPYIIECHUS MEHCTPYAJIBHOTO IUKIIA, AHOMAJINHU PA3BUTHS OPTraHOB
MaJjoro Tasa, MOJO3PEHHs Ha HOBOOOpa30BaHMSA W MCCIEIOBAHME IJIOJIa B CPOKH
OepeMEeHHOCTH, U JApyTrue cocTosHus. [IpoTuBonokaszanuil K UCCAEOBAHUIO HET, YTO
JENAaeT ero JOCTYIHBIM I IUPOKOr0 KPyra ManueHTOK.

OCHOBHBIMH METOIaMU YABTPa3ByKOBOTO HCCIICIOBAaHNE SIBJISIFOTCS
TpaHCaOJOMUHAIBHOE 4Yepe3 MEePeaHIOI OpIOIIHYI0 CTEHKY, TpaHCBAarMHAJIbHOE
(depes BIarajiuiie), TpaHCPEKTATBLHOE (Yepe3 MPSIMYIO KUIIKY) U TPaHCIIEPUHEATbHOE
(depe3 TPOMEKHOCTh) CKaHMpoBaHWE. BpiOOp MeTola 3aBUCUT OT BO3pacCTa,
(U3HOIOTUYECKUX 0COOEHHOCTEH JKEHILMHBI U 11eJIel 00cIe10BaHusl.

Tenepr moroBopuM o0 MeToAax Y3u. TpaHcabOJOMUHAIBbHOE CKaHHUPOBAHUE
BBITNIOJIHSIETCSL Yepe3 MEPEIHIO OPIOIIHYI0 CTEHKY M HMCHOJIb3YeTCs IJisi OOIIero
o030pa. [Ipu 3TOM BaKHO MPaBUIBLHO BBHIOPATH TITyOMHY CKAHUPOBAHUS U HACTPONKHU
JaT4uKa, 4TOObl MOJYyYUTh 4€TKOE H300paxkeHue. [[ns MoBbIICHUS AeTaau3aiuu
MIPUMEHSIETCS MAacIITaOUpOBAHUE, a TaKXKe CIeIUalbHbIE PEXKUMbI, HaIpuMep,
TkaHeBas rapmonuka (THI), kotopas ymydinaer kauecTBO H300paKeHU.

bonee napopMaTUBHBIM METOJIOM CUMTAETCS TpaHCBarnHaiabHOE uccienoBanue (TB-
VY3U), npu KOTOpOM AaTYMK BBOJUTCS BO Bjaraimiie, obecrieuuBas ICTaIbHBIN
OCMOTp MaTKU, SHYHUKOB U OKPYKAIOIIUX TKAHEH. ITOT METOJ OCOOEHHO BAKEH MPHU
JMAarHOCTUKE HEOOJIBIIUX MAaTOJOTUYECKUX u3MeHeHuu. I[lpu HeBO3MOXKHOCTH
TPAHCBaruHaJIbHOTO MCCJIENOBAaHUSA, HANpUMEP, Y JEBCTBEHHML, HCIOJIb3YyETCS
TPAHCPEKTAIbHBIN TOCTYIL.

JIOTIOTHUTENIBHBIE BO3MOXHOCTH YJIbTPAa3BYKOBOE HCCIIENOBAHHUE MNPEAOCTABIISIET
normruieporpadus — METOJ] ONIPeieNIEHNs CKOPOCTH (POPMEHHBIX HIIEMEHTOB U OIEHKH
KpoBoToka. [[BeroBoe pommuepoBckoe kaptupoBanue (L[JIK) momoraer ompenenutsb
HAIIpaBJICHUE JIBUKEHUS KPOBH, a DHEPIreTHYECKOE IONIIJIEPOBCKOE KapTUPOBAHUE
(BAK) — BBIABUTH Ja)ke MEJIKUE COCY/bl. DTH METOAbl IUPOKO MPUMEHSIIOTCS IS
JTMAarHOCTUKHM OITyXOJIEBBIX ITPOIIECCOB M OILICHKU (PYHKIIMOHAIBLHOTO COCTOSHUS
pPENPOYKTUBHBIX OpraHoB. Bo Bpems HcCcCienoBaHUs Bpad OIEHUBAET COCTOSTHUE
BHYTPEHHHX IMOJIOBBIX OPTaHOB B 3aBUCHUMOCTHU OT BO3pacTa U (ha3sl MEHCTPYaTbHOTO
nukina. Ecim  oOHapyxkeHO maTojormueckoe oO0pa3oBaHME, OIpenessieTcsl €ero
IIPUHAJIEKHOCTE K ONPENEIEHHOMY Opra’ly, a TakXke Xapakrep —
100POKaYECTBEHHOCTH WJIM 3JI0KAY€CTBEHHOCTH HOBOOOpa3oBaHus. s mosydeHue
0ojiee TOYHOIO JHMAarHo3a MOTYT MCHOJb30BaThCsl  JOMIUIEPOBCKUE METO/IBI,
MO3BOJISIFOIIME U3YYUTh KPOBOTOK B MCCIICAYEMbIX OpraHax U TKaHsX.
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3akaovyenune. Takum o6pazoMm, Y3U opraHoB mamoro Ta3za — 3TO BaKHBIM
JUArHOCTUYECKU MHCTPYMEHT, MO3BOJISIOIINNA CBOEBPEMEHHO BBISIBJISTH MATOJOTUN
Y KOHTPOJIMPOBATh COCTOSIHUE )KEHCKOW PENPOTYKTUBHOM CUCTEMBI. ETO IpUMEHEeHHe
nomoraer BpadaM 3((EKTHMBHO JMArHOCTUPOBAaTh 3a00JIEBaHHMA W Ha3HA4aTh
HE00XO0UMOE JICUCHHE.
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Abstract: This review article presents a comprehensive analysis of global
scientific research results in the field of chitosan-based nanofibers over the past decade
(2015-2025). Recent achievements in chitosan nanofiber preparation methods,
particularly electrospinning and mechanical processing technologies, are examined in
detail. The article analyzes the physicochemical, mechanical, thermal, and electrical
properties of chitosan nanofibers, as well as the distinctive characteristics of their
composites with metal nanoparticles (silver, gold, copper, iron oxide). The potential
applications of chitosan nanofibers in the biomedical and pharmaceutical fields,
including drug delivery systems, tissue engineering, wound healing treatments, and
antimicrobial applications, are highlighted. Additionally, innovative directions from
2020-2025 such as smart multifunctional systems, integration with 3D bioprinting
technologies, neurological applications, and industrial-scale production prospects are
discussed. The presented data demonstrates the potential of chitosan nanofibers as
next-generation biomaterials to make significant contributions to improving patient
outcomes across various medical fields.

Keywords: Chitosan nanofibers; electrospinning; metal nanoparticles;
nanocomposites; drug delivery; tissue engineering; wound healing; antimicrobial
properties; biomaterials; nanotechnology.

Chitosan nanofibers have led to significant advancements in biomaterials
research over the past decade. Due to their unique structure, biomimetic and
physicochemical properties, they are being widely used in modern medicine and
pharmaceuticals (Zhang et al., 2021). In particular, improvements in manufacturing
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technologies and new composites created with metal nanoparticles have expanded their
practical possibilities (Coetzee et al., 2020).

Chitosan is a natural polysaccharide obtained through deacetylation of chitin,
composed of B-(1—4)-linked D-glucosamine and N-acetyl-D-glucosamine units. It is
distinguished by a 70-95% degree of deacetylation, 300-1000 kDa molecular weight,
and active hydroxyl and amine groups (El-Araby et al., 2024).

Chitosan in nanofiber form possesses properties including high specific surface
area, porosity, charge up to +375 peq/g, biocompatibility, non-toxicity, and adjustable
hydrophilicity. Notably, nanocomposites formed with metal nanoparticles enhance its
antibacterial and therapeutic characteristics (Kalantari et al., 2018). These materials are
recognized as promising solutions in tissue engineering, drug delivery, and wound
treatment.

One of the most widely used methods for preparing chitosan nanofibers is
electrospinning technology. In this method, high voltage in the range of 10-30 kV is
applied to a chitosan solution. The charged polymer flow stretches and thins under the
influence of an electric field, eventually depositing on the collector as solid nanofibers
(Qasim et al., 2018).

However, the high viscosity and large surface tension of pure chitosan solutions
make their spinning capability complex. For this reason, various optimization
strategies have been developed. The most common approach is mixing chitosan with
other synthetic polymers, where substances such as PVA (polyvinyl alcohol), PEO
(polyethylene oxide), or PMAA (polymethacrylic acid) enhance chitosan's
processability (Karimi et al., 2015). Additionally, the composition of solvents plays an
Important role—acids such as trifluoroacetic acid (TFA), acetic acid, or formic acid are
widely used for dissolving chitosan. Surfactants are added to the solution to reduce
surface tension, which stabilizes fiber formation (Ibrahim & El-Zairy, 2015).

In recent years, several advanced variants of electrospinning technology have
been developed. One is coaxial electrospinning, a method in which a two-channel
spinning system creates nanofibers with core-shell structures. Similarly, emulsion
electrospinning also serves to form core-shell structures. "Green" electrospinning is
considered an environmentally safe alternative: it involves non-toxic solvents (such as
water/ethanol mixtures), addition of cyclodextrin, stable biopolymer mixtures, and
conditions that allow operation at low voltage. Another promising method is needleless
electrospinning technology. This method provides highly efficient nanofiber
production by creating multi-stream flows from polymer solution using rotating
cylinders or discs. This technology is successfully applied in industrial-scale
Nanospider™ systems (Qasim et al., 2018).
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Table 1: Properties of chitosan nanofibers and their composites with metal
nanoparticles

. . . chitosan-gold chitosan-
pure chitosan chitosan-silver . .
property type . : (au) copper/iron oxide
nanofibers (ag) composites . :
composites composites
80-400 nm, 100-450 nm,
. 50-300 nm,
Diameter 50-500 nm AUNP: 10-50  CuNP/Fe;0a: 20-
AgNP: 5-25 nm
nm 100 nm
Specific
200-387 m?/g 250-400 m?/g 220-350 m?/g 180-300 m*/g
Surface Area
Mechanical 15-200 MPa (+20- Cu: 15-160 MPa,
10-150 MPa 12-180 MPa
Strength 40%) Fe;04: 15-180 MPa
_ Cu: 102-10"' S/m,
Electrical 0.03-0.05
o 10¢-10* S/m 102-107' S/m FesOa: 10741072
Conductivity mS/m
S/m
o ) MIC: E. coli (0.68 )
Antimicrobial o Copper: medium,
Limited mg/L), S. aureus Low )
Effect Iron oxide: low
(1.36 mg/L)
Copper:
Additional Biodegradability, Enhanced SPR sensor susceptible to
Properties Biocompatibility antimicrobial (520-550 nm) oxidation, Iron

oxide: magnetic

High-pressure water flow systems are one of the relevant technologies in this
field. An innovative method developed by Zhang and colleagues in 2021 proposes a
three-stage mechanical processing process without using organic solvents: first
swelling the chitosan, then intensive beating, and finally centrifugation or
homogenization to convert it into fibers. This results in chitosan nanofibers with
diameters of 40-250 nm and root-like structures, yielding high productivity (>95%)
and strong mechanical stability (Li et al., 2019).

The Star Burst system also stands out for its efficiency. In this method, a
chitosan dispersion in acetic acid is passed through a collision chamber in a high-
pressure water flow and extruded through a small opening. This mechanically thins the
polymer chains and allows the core structures to separate into fibers.
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Another promising alternative is the centrifugal spinning method. This
approach has higher productivity compared to classic electrospinning and is convenient
for industrial-scale chitosan nanofiber production (Ifuku, 2014).

table 2: applications of chitosan nanofibers in biomedicine and pharmaceuticals

recent innovations (2020-
2025)

application area description advantages

Drug delivery

i High drug loading Nanocapsule-in-nanofiber
through physical i
i . capacity, controlled structures,
Drug Delivery retention, surface -
. . release, sensitive pH/temperature/enzyme-
adsorption, chemical .
i systems sensitive systems
bonding
Scaffold for bone, o o .
. . Similarity to natural 3D bioprinting integration,
Tissue cartilage, N i
i i . ECM, support for combination with growth
Engineering neurological and
- cell growth factors
soft tissues
Hemostatic . .
i Moisture regulation, .
materials, a5 permeabilit Smart sensitive bandages,
Wound Healing antimicrobial g p. . . Y dual-functional systems,
. . antimicrobial .
coating, moisture . enhanced with AgNP
protection
management
Antibiotic,
Pharmaceutical anticancer, Increased efficacy, Multiple drug combinations,
Dosages protein/peptid and reduced side effects chito-stent coatings
gene delivery
. Neural interface, Directed neuron . .
Neurological . Oriented nanofibers, neural
Applications drug transfer across growth, implant S, -
PP blood-brain barrier biocompatibility g

Due to its high biocompatibility, biodegradation, presence of functional groups
(NH2, OH), and environmental safety, chitosan nanofibers are widely used in drug
delivery, tissue engineering, wound healing, and biosensor technologies (Zhang et al.,
2021).

These nanofibers typically have diameters of 50-500 nm with high specific
surface area (200-387 m?/g). They are distinguished by high tensile strength (10-150
MPa) and Young's modulus (3-7 GPa), making them suitable for biomedical
applications requiring mechanical stability (PubMed +5). Degree of crystallization,
molecular weight, and degree of deacetylation significantly affect these properties.

One of the most effective methods for obtaining chitosan nanofibers is
electrospinning, where fibers are formed from a solution under the influence of high
voltage (Qasim et al., 2018). Coaxial, emulsion, and "green" variants of
electrospinning, as well as needleless spinning technology (Nanospider™), enable
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industrial-scale production. Due to the complexities of working with pure chitosan
solutions, mixing with polymers such as PVA, PEO, or PMAA and using acidic
solvents (TFA, acetic acid) is common practice (Karimi et al., 2015; Ibrahim & El-
Zairy, 2015).Another promising approach is mechanical processing techniques. Fibers
with diameters of 40-250 nm are obtained with high yield through high-pressure water
flow systems (Li et al., 2019). The Star Burst system and centrifugal spinning are also
among alternative methods oriented toward industrial applications (Ifuku, 2014).In
recent years, chitosan nanofibers composited with metal nanoparticles have become a
relevant direction. Silver (AgNPs), gold (AuNPs), copper (CuNPs), and iron oxide
(Fes0a4) nanoparticles are incorporated into the chitosan matrix through in-situ or ex-
situ methods, giving the material antimicrobial, photonic, and magnetic properties.
AgNP-chitosan composites, for example, have demonstrated high antibacterial activity
against E. coli and S. aureus with MIC values of 0.68-1.36 mg/L.

In pharmaceuticals, chitosan nanofibers represent a promising platform for
controlled and stimulus-responsive drug delivery systems. Systems based on
sensitivity to pH, temperature, and enzymes, complex nanocapsule-in-nanofiber
structures enable the release of two or more drug components. Additionally, clinical
studies of chitosan-based nasal insulin delivery have shown successful results as an
alternative to injections.In tissue engineering, chitosan nanofibers are used as scaffolds
for the regeneration of bone, cartilage, and nerve tissues. Compositing with
hydroxyapatite, bioactive glass, and growth factors increases the osteoinductive and
chondrogenic potential of these materials. Electrospun oriented fibers provide
important guiding structures for nerve regrowth.

In wound healing treatment, chitosan nanofibers form effective dressing
materials with their high surface area, moisture management capability, and
antimicrobial and hemostatic properties. Nanofiber structures enriched with
antibiotics, metal nanoparticles, and antimicrobial peptides demonstrate high efficacy
in fighting infection and accelerating regeneration.Recent innovations include smart
multifunctional nanofiber systems, integration with 3D bioprinting, and theranostic
approaches. Among these are stimulus-responsive and self-healing materials, as well
as neurotherapeutic delivery systems that cross the blood-brain barrier.In conclusion,
technologies based on chitosan nanofibers have initiated a new era in numerous
therapeutic fields. Their physicochemical properties, environmental safety, and
adaptability to modification are creating a sufficient scientific foundation for their
widespread implementation in clinical practice in the coming years. As industrial-scale
production, standardization, and regulatory approval systems improve, chitosan
nanofibers are expected to occupy an important place in the global healthcare sector.
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RAQAMLI TEKSHIRUVLAR BO‘YICHA EKSPERT GUVOHLIGI

Ramazonova Madina Shavkatovna
Muxammad al — Xorazmiy nomidagi TATU
“Kiberxavfsizlik va kriminalistika” kafedrasi assistenti,

Najmiddinov Samandar Fayzulla o‘g‘li
Saidov Yaxshimurodbek Umidjonovich
Oripov Faxriddin A’zamjon o‘g‘li
Muxammad al — Xorazmiy nomidagi TATU talabalari

Annotatsiya: Ushbu hujjatda ragamli tekshiruvlar bo ‘yicha ekspert
guvohligining huquqiy va amaliy jihatlari yoritilgan bo ‘lib, unda fakt va ekspert guvohi
o ‘rtasidagi farq, sudga guvohlik berishga tayyorgarlik, dalillarni yig  ish,
hujjatlashtirish, tahlil qilish va ularning yaxlitligini ta’ 'minlash usullari, texnik
atamalarni tushuntirilgan.

Kalit so“zlar: ragamli kriminalistika, ekspert guvoh, fakt guvohi, dalil tahlili,
sud jarayoni, texnik atamalar, Autopsy, elektron xat, hisobot, depozitsiya, OAV,
guvohlik berish.

Ushbu magolada dalillar va protseduralar guvohlik berish jarayonida ganday
qo‘llanilishi tushuntiriladi. Sud jarayonlari va eshituvlar uchun guvohlik turlari hamda
fakt guvohi va ekspert guvohi o‘rtasidagi farq ko‘rib chiqiladi. Bundan tashqari,
umumiy guvohlik muammolaridan gochish va guvohlik gadrini oshirish usullari hagida
ham o‘rganiladi.

Guvohlikka tayyorlanish. Sud jarayonlari yoki eshituvlarda guvohlik berish
zarur bo‘lganda, sud-ekspertizasi mutaxassisi sifatida ikkita rolni bajarish mumkin:

1. Fakt guvohi — tekshiruv davomida topilgan faktlar tagdim etiladi. Bu dalillar
sudga tegishli bo‘lishi va adolatli baholash uchun muhim ahamiyatga ega bo‘lishi
kerak. Fakt guvohi sifatida hech ganday xulosa chigarilmaydi, fagat topilgan dalillarni
tagdim etiladi va odatiy mantiqgiy xulosalar chigariladi.

2. Ekspert guvoh — tergov jarayonida topilgan dalillar asosida fikrlar bildirish
mumkin. Bu fikrlar tajriba va deduktiv mulohazalar asosida shakllanadi.
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Ikkala holatda ham puxta tayyorgarlik talab etiladi. Advokat bilan erta aloga
o‘rnatish muhim. Ish bo‘yicha tergov o‘tkazishdan oldin jabrlanuvchi, da’vogar, qarshi
guvohlar va garshi tomon advokati haqida ma’lumot olinadi. Ishning asosiy jihatlarini
tushunib chiqiladi.

Hujjatlarni qayta ko rib chiqish va tahlil gilish. Hujjatlar ko‘rib chiqiladi va
boshqga ragamli kriminalistika mutaxassislari bilan maslahat giliandi.

- Tergov davomida elektron eslatmalar bilan ishlayotganda ularni xavfsiz
saglashga e’tibor beriladi.

- Hisobot tayyorlash va tahlil gilish jarayonida anig va standart usuldan
foydalaniladi.

Ragqib ekspertlar hagida ma’lumot to ‘plash

- Internet orqali qarshi tomon ekspertlarini o‘rganilib, ularning avvalgi
guvohlik berish tajribalari ko‘rib chiqiladi.

- Agar imkoni bo‘lsa, ularning tarjimai holini (CV) tekshirib chiqiladi va
ganday uslubda o‘zlarini namoyon qilishlari o‘rganiladi.

- Advokat boshga ishlar bo‘yicha ularning depozitlarini topa olishi mumkin.

- Sud-ekspertizasi mutaxassislari tashkilotlari elektron pochta ro‘yxatlariga
ega bo‘lib, ulardan boshqga ekspertlar hagida ma’lumot so‘rash mumkin.

Guvohlik berishga tayyorlanishda quyidagi savollarni ko ‘rib chigiladi:

— Ish bo‘yicha mijozning umumiy strategiyasi qanday?

- Mening guvohlik hikoyam ganday (guvohlik berishga tegishli asosiy faktlar)?
- Nimalarni ishonch bilan ayta olaman?

- Mening fikrlarim mijozning umumiy strategiyasiga ganday mos keladi?

- Ish doirasi ganday? Men haddan tashgari chetga chigmadimmi?

- Mening guvohligim mijozning strategiyasiga ganday mos tushadi?

Dalillarni hujjatlashtirish va tayyorlash. Dalillarni to‘plash va saqlash
jarayonlarini hujjatlashtiriladi, shunda ular qayta bajarilishi mumkin bo‘ladi. Agar
topilmalar qayta takrorlab bo‘lmasa, ularning ishonchliligi pasayadi. Shuningdek,
vositalarni tasdiglab, dalillarning yaxlitligini ta’minlash uchun xesh algoritmlari bilan
tekshiriladi.

Quyidagi yo‘rignomalar ham dalillarning yaxlitligini saqlash uchun foydalidir:

— Agar dalillarni tahlil qilish uchun tekshirish ro‘yxati kerak bo‘lsa, u faqat
aniq bir ish uchun tuziladi.

— Dalillarni to‘plashda ishlatilgan vositalarni alohida papkalar yoki dalil
konteynerlarida saqlanadi. Bu usul dalillar va vositalarni tartibga solishda yordam
beradi.

— Dalillar zanjiri (chain of custody) dalillarning yaxlitligini qo‘llab-
quvvatlaydi.
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Dalillarning buzilishiga yo‘l qo‘ymaslik uchun barcha ehtiyot choralarini
ko‘riladi. Agar dalillar saqlash yoki ularning yuritilishida uzilishlar bo‘lsa, bu
hujjatlashtiriladi. Bunday uzilishlar dalillarning sudda gabul qilinmasligiga sabab
bo‘lmasligi mumkin, lekin ularning ishonchliligiga ta’sir qilishi mumkin.

— Dalillarni to‘plashda ortiqgcha yoki kam ma’lumot to‘plamaslik kerak.
Sud jarayonlari uchun faqat so‘ralgan ma’lumotni yig‘ish talab qilinadi. Kerak
bo‘lmagan dalillarni yig‘ish advokat uchun muammolarni keltirib chigarishi mumkin.

—  Tahlil boshlashdan oldin kompyuterdagi vaqt va sanani qayd etiladi.
Agar aniq vaqt masalasi muhim bo‘lsa, www.time.gov yoki www.nist.gov saytlari orqali
yoki atom soatlari orqali aniqlik kiritiladi.

— Tahlil wvositalaridan foydalanganda faqat muvaffaqiyatli natijalarni
saglanadi.

—  Kalit s0‘z bo‘yicha qidiruv natijalarini aniqlashtiriladi.
Qidiruv aniq kalit so‘zlar va cheklangan parametrlar bilan takrorlanadi. Ish bilan
bog‘liq bo‘lmagan natijalarni kamaytirish uchun yolg‘on natijalar filtrlanadi.

—  Topilmalar bo‘yicha yozuvlar oddiy va aniq qilib yoziladi.

— Hisobotda  faqat ish  bilan  bog‘liq  dalillarni  keltiriladi.
Keraksiz yoki ishonchli bo‘lmagan ma’lumotlarni qo‘shilmaydi.

— Qo‘llagan tahlil usullarini ilmiy va kasbiy me’yorlarga mos ekanligini
isbotlanadi.

—  Ish davomida foydalangan darsliklar, ilmiy magqolalar va mutaxassislar
tomonidan tasdiglangan metodlarni sanab o‘tiladi.

Maslahatchining ekspert yoki ekspert guvoh sifatida roli. Advokatning
ehtiyojiga garab, unga sudda guvohlik berish o‘rniga, fagat texnik tajriba va fikrni
taqdim etish mumkin. Bu rol “maslahatchi ekspert” deb ataladi. Biroq, agar rol
keyinchalik maslahatchi ekspertlikdan ekspert guvohga o‘zgarsa, ilgari bajargan ishga
qarshi taraf advokati tomonidan o‘rganilishi mumkin.

Rezyumeni (CV) tayyorlash va yangilash. Kiberxavfsizlik va raqamli
kriminalistika bo‘yicha ekspertlar uchun CV doimo yangilangan va to‘liq bo‘lishi juda
muhim.

CV quyidagi ma’lumotlarni o‘z ichiga olishi kerak:

~ O‘zlashtirgan mahoratlar va yutuqlar.

- O‘qgigan ta’lim muassasalari va professional treninglar.

- Hukumat yoki professional tashkilotlar tomonidan tasdiglangan kurslar.
- Yangi o‘tilgan yoki qo‘shgan professional treninglar.

- Ekspert sifatida bergan barcha guvohliklarning ro‘yxati.
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CV konkret sud ishi uchun emas, balki kasbiy faoliyat uchun tuziladi. Eng muhimi,
CVni doimo yangilab turish kerak. Agar CV uch oydan eski bo‘lsa, u holda uni
yangilash tavsiya etiladi.

Texnik atamalarni tayyorlash. Sud oldida guvohlik berishdan oldin, texnik
tushunchalar bo‘yicha oldindan ta’riflar tayyorlanadi.

- Texnik atamalarni aniq so‘zlar bilan tushuntirilishi zarur.

— Texnik bilimga ega bo‘lmagan odamlar uchun tushunarli bo‘lishi tekshiriladi.

- Jamoatchilikni mutaxassis darajasiga yetkazish shart emas, balki asosiy
tushunchalarni ochib berish kifoya.

Quyidagi asosiy atamalar bo‘yicha tushuntirish tayyorlanadi:

- Ragamli kriminalistika yoki kompyuter kriminalistikasi

- CRC-32, MD5 va SHA-1 xesh algoritmlari

— Rasm fayllari va bit-stream nusxalari

- Fayl bo‘shliglari va ajratilmagan (bo‘sh) xotira maydoni

- Fayl vaqt tamg‘alari

- Kompyuter log fayllari

- Papka yoki katalog tushunchasi

- Dasturiy ta’minot va apparat ta’minot (hardware/software)

— Operatsion tizim tushunchasi

OAV bilan ishlashga tayyorgarlik. Ba’zi sud jarayonlari ommaviy axborot
vositalari (OAV) e’tiborini tortishi mumkin, ammo sud jarayoni davomida, OAV bilan
alogadan qochish kerak. Buning sabablari quyidagilardir:

- Avytilgan izohlar ishga zarar yetkazishi va ish jarayoniga garshi ishlatilishi
mumkin.

~ Jurnalist chop etadigan ma’lumotlar ustidan nazorat qilib bo‘lmaydi.

- Jurnalistlarning maxfiylik bo‘yicha va’dalariga ishonib bo‘lmaydi. Ular
axborot olishda tajovuzkor bo‘lishi mumkin va ularning manfaatlari mijozi
manfaatlariga mos kelmasligi ehtimoli bor.

Agar jurnalist (yoki boshga kimdir) axborot yoki fikr so‘rasa, hech narsa
aytilmaydi va ularni mijozga (sizni yollagan advokatga) yo‘naltiriladi. Agar jurnalist
bilan uchrashuvdan qochib bo‘lmasa, advokat bilan maslahatlashib, qanday yo‘l tutish
kerakligini aniqlanadi.

Xulosa

Ragamli kriminalistika sohasida ekspert guvohligi muhim ahamiyatga ega
bo‘lib, sud jarayonlarida dalillarni tushunarli tarzda taqdim etish, texnik atamalarni
oddiylashtirish va dalillar yaxlitligini ta'minlash orqali adolatli qarorlar gabul
qilinishiga xizmat qiladi. Ushbu hujjatda ekspert guvohining vazifalari, sudga
tayyorgarlik ko‘rish bosqichlari, Autopsy va Excel kabi vositalardan foydalanish,
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grafik va vizual materiallar bilan ishlash amaliyoti keng yoritilgan. Shuningdek,
suddagi xatti-harakatlar, OAV bilan muloqot, dalillarni hujjatlashtirish va depozitsiya
jarayonlari haqidagi bilimlar ekspertning samarali faoliyat yuritishida muhim omil
bo‘lib xizmat qiladi.

Shuningdek, ragamli dalillarni ko‘rsatishda aniqlik, soddalik va tushunarlilikka
alohida e’tibor qaratilishi lozimligi ta’kidlangan. Ekspert guvoh nafaqat 0z sohasining
texnik jihatlarini bilishi, balki ularni sud a’zolari va jamoatchilikka tushunarli tarzda
yetkazish ko‘nikmalariga ham ega bo‘lishi zarur. Hujjatda depozitsiyaga tayyorgarlik,
OAYV bilan muloqot qilish tartibi, suddagi xatti-harakat etikasi, dalillarni tushuntirishda
foydalaniladigan vositalar, jumladan, Autopsy va Excel dasturlaridan foydalanish
orqali ragamli dalillarni samarali tarzda ko‘rsatish usullari amaliy misollar orqali
ko‘rsatib berilgan.

Alohida e’tiborga molik jihatlardan biri — sud jarayonida dalilning
uzluksizligini ta’minlash, ya’ni u ustida kim ishlaganini, qachon va ganday holatda
o‘zgartirilganini to‘liq gayd etib borish jarayoni, ya’ni chain of custody tamoyili
muhim o‘rin tutadi. Bundan tashqari, hisobotlar tayyorlashda aniqlik, dalillarga
tayangan holda xulosa chiqgarish va har bir fikrni texnik asoslar bilan mustahkamlash
raqamli ekspert guvohining ishonchliligini oshiradi.

Umuman olganda, bu mavzu doirasidagi bilimlar nafaqat sud ekspertlari, balki
axborot xavfsizligi, tergov, va kriminalistika bilan shug‘ullanuvchi barcha
mutaxassislar uchun amaliy ahamiyatga ega. Kelajakda ragamli kriminalistika sohasi
rivojlanishi bilan bir qatorda, ekspert guvohlarning professional tayyorgarligi va texnik
savodxonligi yanada muhim ahamiyat kasb etadi.
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BULUTLI HISOBLASH TIZIMLARI KRIMINALISTIKASI

Murodov Ma'murjon Ma'rupovich
Kiberxavfsizlik va kriminalistika kafedrasi assistenti,

Akbarov Alimurod Aziz o‘g‘li
Najmiddinov Samandar Fayzullo o‘g‘li
Muxammad al — Xorazmiy nomidagi TATU talabalari

Annotatsiya: Ushbu hujjatda bulutli hisoblash tizimlari va ularning
kriminalistika sohasidagi qo ‘llanilishi, bulutli xizmat turlari (SaaS, PaaS, laaS),
huquqiy va texnik muammolar, dalil to ‘plash, anti-Kriminalistika usullari, virtual
muhitlarda tergovlar, shifrlash texnologiyalari, bulut xizmatlarini ta'minlovchi
provayderlar, ma'lumotlarga kirish mexanizmlari va maxsus tergov vositalari hagida
keng gamrovli ma’lumotlar berilgan.

Kalit so‘zlar: bulutli hisoblash, ragamli kriminalistika, CSP, shifrlash, SaaS,
PaaS, laaS, dalil to‘plash, tergov vositalari, snapshot, virtual muhit, SLA, anti-
kriminalistika.

Bulutli hisoblashga umumiy nazar. Bulutli hisoblash tizimlarida ma’lumotlarni
boshqgarishning yangi usullaridan foydalaniladi. Masalan, kompaniyalar elektron
pochta xizmatlarini bulutga ko‘chirgani tufayli xodimlar dunyoning istalgan
nugtasidan ularga kirishlari mumkin yoki smartfonlar bulutga moslanib, zaxira
nusxalarini yaratmogda. Shu sababli, bulut tizimlari tergovlari o‘ziga xos
qiyinchiliklarga ega. Ushbu bo‘limda bulutli hisoblash haqida asosiy ma’lumotlarga
ega bo‘lish, jumladan, qisqacha tarix, bulut xizmatlari darajalari va joriy etish usullari
hamda bulutli tizimlar kriminalistikasining asosiy tushunchalari o‘rganiladi.
Shuningdek, bulut muhitlarida xavfsizlik amaliyotlarini va hodisalarga javob berish
tizimlarini yaxshilash uchun ishlab chigilayotgan yangi standartlar bilan tanishtiriladi.

Bulutli hisoblash tizimlarining tarixi. Bulutli hisoblash g‘oyasi bir nechta
insonlar tomonidan ilgari surilgan. MIT professori Jon Makkarti va AQSH Mudofaa
vazirligining Ilg‘or tadqiqotlar loyihalari agentligi (ARPA) direktori doktor J.C.R.
Licklider ushbu tushuncha asoschilaridan hisoblanadi. 1961-yilda Makkarti hisoblash
resurslarini (masalan, ma’lumotlarni qayta ishlash) va dasturiy ta‘minotni jamoaviy
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xizmat orqali, xuddi suv, kanalizatsiya yoki elektr ta‘minoti kabi, aholiga xizmat
ko‘rsatish shaklida sotishni taklif gilgan. Bu g‘oya asosiy kompyuterda xizmatlar va
dasturlarni joylashtirishga asoslangan edi. 1963-yil 25-aprel sanasidagi “Intergalaktik
kompyuter tarmog‘i a’zolari va hamkorlari” nomli maqolasida doktor Licklider
dasturlar va ma’lumotlarni o‘zaro bog‘lab, resurslarni ulashishni taklif gilgan. 1968-
yilda ARPA ning 723-sonli dasturi “Resurslarni ulashadigan kompyuter tarmogqlari”
tarmoqqa ulangan resurslarni bo‘lishish yechimini yaratishga qaratilgan edi.
Keyinchalik bu loyiha ARPANET (Ilg‘or tadqiqotlar loyihalari agentligi tarmog‘i) ga
aylantirildi, u esa 0‘z navbatida Internetga aylandi.

1999-yilda Salesforce.com mijozlar bilan munosabatlarni boshgarish (CRM)
veb-xizmatchisini ishlab chigdi. U ragamli marketing tadgigotlarini biznes
abonentlariga qo‘llab, 0‘z bozor tahlillarini olib borishlariga imkon yaratdi. Bu xizmat
keyinchalik bulutli texnologiyalarga yo‘l ochdi. Amazon esa 2002-yilda Amazon
Mechanical Turkni yaratdi. Bu xizmat saglash, hisoblash va inson agliga asoslangan
imkoniyatlarni tagdim etdi. Keyinchalik, 2006-yilda Amazon Elastic Compute Cloud
(EC2) xizmatini ishga tushirdi. Bu kichik bizneslarni qo‘llab-quvvatlashga garatilgan
veb-xizmat edi. U odamlar va kichik bizneslarga markazlashtirilgan manbadan
foydalanib, o‘z dasturlarini ishga tushirish uchun hisoblash vaqtini ijaraga olish
imkonini berdi. 2009-yilda Web 2.0 davridan so‘ng, boshqa provayderlar ham o‘z bulut
xizmatlarini yo‘lga qo‘ya boshladilar, masalan, Google Apps, Apple iCloud, Microsoft
OneDrive va boshgalar.

Bulutli xizmat darajalari va joriy etish usullari. Milliy standartlar va
texnologiyalar instituti (NIST) bulutli hisoblashni o‘zining NIST Special Publication
800-145 hujjatida (“Bulutli hisoblashning NIST ta’riflari”, 2011) quyidagicha
ta’riflaydi: bu hisoblash saglash tizimi bo‘lib, u bir nechta foydalanuvchilarga talabga
binoan tarmoq orqgali kirish imkoniyatini tagdim etadi va foydalanuvchilarga ularning
ehtiyojlaridagi o‘zgarishlarga mos ravishda saqlash joyini tagsimlash imkonini beradi.

Bulutli hisoblash tizimlarida uchta asosiy xizmat darajasi mavjud:

SaaS — (Software as a Service) Dastur sifatida xizmat degan ma’noni anglatib,
dasturlar Internet orgali tagdim etiladi. Bunga misol sifatida Google Docs keltirilishi
mumkin, u Microsoft Office yoki LibreOffice kabi ofis to‘plamlariga o‘xshaydi.
Ma’lumotlar bulutda saqlanadi va fayllarga boshgalar bilan kirish va ulashish
imkoniyati mavjud.

PaaS — (Platform as a service) Platforma sifatida xizmat degan ma’noni
anglatib, bulutli serverga operatsion tizim o‘rnatilgan bo‘lishini anglatadi.
Foydalanuvchilar o‘z dasturlarini, sozlamalarini va vositalarini bulut mubhiti ichida
o‘rnatishlari mumkin. Bulut provayderi fagat apparatni mijozlar uchun saqlaydi,
mijozlar esa 0z tizim ma’muriyati va dastur qo‘llab-quvvatlashiga javobgar bo‘ladi.
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laaS — (Infrastructure as a service) Infratuzilma sifatida xizmat degan ma’noni
anglatib, mijozlar apparatni, masalan, serverlar va ish stantsiyalarini ijaraga olishlari
va kerakli operatsion tizimlar hamda dasturlarni o‘rnatishlari mumkin. laaS, agar
mijozlar apparat sotib olish yoki uni texnik xizmat ko‘rsatuvchi kishiga pul to‘lash
imkoniyatiga ega bo‘lmasalar, lekin uni ijaraga olishga qodir bo‘lsa, foydali bo‘ladi.
Bundan tashqgari, bu xizmat darajasi biznesning eng yugori davrlarida, masalan, soliq
mavsumi yoki yil oxiri hisoboti vaqtida apparat qo‘shishni osonlashtiradi va sekin
davrlarda kerak bo‘lmasa, apparatni kamaytirish imkonini beradi.

Tergovchilar uchun dalil manzili gaysi resurslarga kirishni va gaysi gonunlar
harakatlarini tartibga solishiga ta‘sir giladi. Masalan, agar xususiy sektor tergovini
o‘tkazilayotgan bo‘lsa va siyosatlar hamda protseduralar mavjud bo‘lsa, bulut
ma’lumotlariga kirgan qurilmani statik tarzda olish va bulut serveridagi fayllarni
masofaviy tarzda olish mumkin. Agar tashkilotning o‘z bulut serveri bo‘lsa,
ma’lumotni olish jarayoni yanada osonroq bo‘ladi. Aynigsa agar bulut serverida
o‘rnatilgan kriminalistika va elektron izlash vositalari bo‘lsa. Bu vositalar tergovni
tezlashtiradi va xarajatlarni kamaytiradi. Shuningdek, kriminalistika jamoasi yoki
ragamli kriminalistika komponentiga ega hodisa javob berish jamoasining mavjudligi
ham muhimdir.

Bulutli hisoblash tizimlari joriy etish usullariga ko‘ra jamoaviy, xususiy,
hamkorlik va gibrid kabi turlarga bo‘linadi.

Jamoaviy bulut har kimga kirish imkonini beradi va odatda talab gilinadigan
yagona identifikatsiya elektron pochta manzili bo‘ladi. Ushbu joriy etish usuli
xavfsizlikni ta‘minlamaydi, ammo foydalanish osonligi sababli mashhur.

Keyingi navbatda xususiy bulut bo‘lib, unga fagat kerakli hujjatlarga ega
bo‘lgan odamlar, masalan, tizimga kirish nomlari va parollar orqali kirish mumkin.
Ba’zan joylashuv ham kirishni cheklash wusuli sifatida ishlatiladi. Ko‘pgina
kompaniyalar xususiy bulutlarga ega.

Hamkorlik buluti bu odamlarni ma’lum bir maqsad uchun birlashtirishning bir
usulidir. Masalan, bir shahar barcha kichik bizneslarga bir xil hujjatlar va shablonlarga
kirish huquqini berishni xohlaydi. Hamkorlik buluti yaratish orgali shahar bu fayllarni
hozirgi biznes litsenziyasiga ega bo‘lganlarga ochiq qilishi mumkin.

Gibrid bulut kompaniyaga ba‘zi ma’lumotlarni xususiy saqlashga va boshqa
fayllarni jamoat yoki hamkorlik ma’lumotlari sifatida belgilashga imkon beradi.

Bulutli xizmatlarni ko ‘rsatuvchilar. Ko‘plab bulutli xizmatlar provayderlari
(CSPs) mavjud. CSP lar bulut tizimlarini yaratish uchun turli usullar va tizimlardan
foydalanadilar. Masalan saqlash uchun ma’lumotlar fermalari bilan tarqatilgan qayta
ishlash usullari orgali ishlaydigan serverlar yoki virtual mashinalar sifatida operatsion
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tizimlar ishlatadigan asosiy kompyuterlar. Quyida ba‘zi CSP lar va bulut dasturlari
keltirilgan:

Salesforce (www.salesforce.com). Avtomatlashtirish va CRM, bulut dasturiy
ta‘minoti ishlab chigish va veb-sayt marketingi kabi turli bulut xizmatlarini taklif etadi;

IBM Cloud (www.ibm.com/cloud). Bir nechta platformalar uchun bulut ishlab
chigish va mobil dasturlarni tagdim etadi;

Cisco Cloud Computing (www.cisco.com/c/en/us/solutions/cloud/overy
iew.html). Korporativ va o‘rta o‘lchamdagi bizneslardan tortib, bulutli xizmatlarni
sotuvchilargacha bo‘lgan keng bizneslar assortimenti uchun bulut dasturlarini taqdim
etadi.

Amazon EC2 (http://aws.amazon.com/ec?). Bulutdan ishlaydigan veb-
xizmatni taqdim etadi, bu o‘sish imkoniyatini beradi;

Google Cloud Storage (https://cloud.google.com/storage). Katta ma’lumotlar
to‘plamlarini tahlil qilish uchun vositalar bilan virtual mashinalarni taqdim etadi.

Microsoft Azure (https://docs.microsoft.com/en-us/azure/storage/). Katta
tashkilotlar uchun ko‘p darajali qo‘llab-quvvatlashni taklif etadi, jumladan, fayllar,
disklar, bloklar va arxivlar.

Oracle Cloud (https.//cloud.oracle.com/home). Turli bulut platformalarini va
tizimlariga integratsiya qilinadigan 4000 dan ortiq yetkazib beruvchi dasturlarini
tagdim etadi.

Bulutli hisoblash tizimlari kriminalistikasining asosiy tushunchalari. Bulutli
hisoblash tizimlari kriminalistikasi protseduralari ko‘plab holatlarda zarur. Masalan
Kiberjinoyatchilar bulutga hujum gilganda, bulutga kirishda siyosat buzilishi,
ma’lumotlarni  tiklash, shubhali faoliyat haqida xabarlar, firibgarlik va
ma’lumotlarning yo‘qolishi. Bulutli hisoblash tizimlari kriminalistikasi oddiy tarzda

ragamli kriminalistikani bulutli hisoblashga qo‘llash deb ta’riflanishi mumkin va bu
tarmoq kriminalistikasining kichik bir gismidir. Bulutli kriminalistika uchta o‘lchovga
ega deb ta’riflanadi: tashkili, huquqiy va texnik. Tashkiliy o‘lchov bulutning
tuzilishini, masalan, ma’lumotlarni saqlash joyi va xizmatlarni boshqarishni ko‘rib
chigadi.

Huquqiy o‘lchov xizmat shartnomalari va boshqa yuridik masalalarini o‘z
ichiga oladi. Chunki bulutdagi ma’lumotlar dunyoning istalgan joyida joylashgan
bo‘lishi mumkin va hattoki millatlar chegaralarini ham kesib o‘tishi mumkin. Texnik
o‘lchov bulutda ma’lumotlarni tiklash va tahlil qilish uchun mo‘ljallangan
protseduralar va maxsus dasturlar bilan bog‘liq.

Quyida bulutdan ma’lumot olish uchun kriminalistika vositalarida bo‘lishi
kerak bo‘lgan imkoniyatlar keltirilgan:
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Kriminalistik ma’lumotlarni to ‘plash. Vositalar bulutdan ma’lumotlarni
aniglash, belgilash, gayd etish va olish imkoniyatiga ega bo‘lishi kerak;

Elastik, statik va real kriminalistika. Bulutlarning elastik xususiyatlariga javob
berish uchun vositalar xizmatlarga talab o‘zgargan sari ma’lumotlarni saqlash
Imkoniyatlarini kengaytirish va gisqartirish qobiliyatiga ega bo‘lishi kerak.

Dalillarni ajratish. Bulutlar ko‘p foydalanuvchili tizimlar uchun tashkil
etilgan, ya’ni turli bizneslar va foydalanuvchilar bir xil dastur va saqlash joyini
bo‘lishadilar, shuning uchun kriminalistika vositalari har bir mijozning ma’lumotlarini
ajrata olish imkoniyatiga ega bo‘lishi kerak.

Virtual muhitlarda tergovlar. Bulut operatsiyalari odatda virtual muhitda
ishlashi sababli, kriminalistika vositalari virtual tizimlarni tekshirish imkoniyatiga ega
bo‘lishi kerak.

Ko‘pgina bulut arxitekturasi virtual mashinalardan tashkil topgan bo‘lsada,
aslida bulut ancha murakkabdir. Agar VM ishlamay qolsa, failover imkoniyati zarur
bo‘ladi va virtual kommutatorlar va routerning mavjudligi, shuningdek, ko‘p
foydalanuvchili va ko‘p bulutli muhitlar mavjud. VSphere kabi platformalarda bulut
menejeri bo‘lish uchun bu tizimlarni boshqarishda bir necha yillik tajriba zarur.

Bulutli kriminalistikada huquqiy giyinchiliklar.Bulutli hisoblash tez o‘zgarib
borayotgan texnologiya bo‘lgani uchun, qonunlar fayllar va ma’lumotlarni jismoniy
ravishda qo‘l yetarli bo‘lmagan joylarda saqlashning ta‘siriga mos ravishda
rivojlanmagan. Shu sababli, bulut tizimni tergov gilayotganda, CSP (Bulut Xizmatlar
Provayderi) va bulut foydalanuvchilari o‘rtasidagi munosabatlar bilan bog‘liq ko‘plab
omillarni hisobga olish kerak. Ushbu huqugiy masalalarni tushunish, tergovni samarali
o‘rganishga yordam beradi.

Xizmat darajasi shartnomalari (SLA). Bulutli xizmatlarni sotadigan
tashkilotlar, mijozlari bilan bulut xizmatlari shartnomalari (CSA) tuzadi. Ular “asosiy
xizmatlar shartnomalari” yoki “xizmat darajasi shartnomalari” (SLA) deb ham ataladi.
CSA bu CSP (Bulut Xizmatlar Provayderi) va mijoz o‘rtasidagi shartnoma bo‘lib, unda
ganday xizmatlar tagdim etilishi va gaysi darajada ekanligi tavsiflanadi. Shartnoma
shuningdek, qo‘llab-quvvatlash imkoniyatlarini, xizmatlar tagdim etilmasa jarimalarni,
tizimning ishlash holatini (masalan, ishlamay qolgan vagti va ishlash vaqti),
to‘lovlarni, taqdim etilgan dasturiy ta‘minot yoki apparatni va boshqalarni ko‘rsatishi
kerak. Cloud Standards Customer Council mijozlarga o‘z huquqlari va mas’uliyatlarini
tushunishga yordam berish uchun “Practical Guide to Cloud Service Agreements”
(www.cloud-council.org/deliverables/CSCC-Practical-Guide-to-Cloud-Service-
Agreements.pdf) qo‘llanmasini nashr etgan. CSA lar CSP tomonidan taqdim etiladigan
xizmatlar doirasini va mijozdan kutilayotgan mas’uliyatlarni batafsil aniqlash
muhimdir, shu jumladan quyidagilarni 0z ichiga oladi:
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— Xizmat soatlari;

— CSP tomonidan mijozga qo‘yilgan cheklovlar;

— Bulutning mijozga mavjudligi;

— Mijoz uchun qo‘llab-quvvatlash darajalari;

— Ma’lumot uzatish uchun javob berish vaqti;

— Chigim chegaralari;

— Vogeaga javob berish uchun favqulodda holatlar rejasi;
— Biznes uzluksizligi va falokatlardan tiklanish rejasi;

— Bulutga obuna bo‘lish uchun to‘lovlar va qo‘shimcha xizmatlar uchun
paydo bo‘ladigan to‘lovlar;

— Xavfsizlik choralari;

— Bulut tizimlari va ilovalari terminologiyasi.

Ragamli kriminalistika mutaxassislari mijozlarga qo‘yilgan cheklovlar va
xavfsizlik choralariga eng ko‘p e’tibor qaratishlari kerak. Ushbu CSP tarkibiy qismlari
kimning ma’lumotlarga kirish huquqiga ega ekanligini va tergov uchun ma’lumotlarni
olishda ganday cheklovlar mavjudligini aniqlashi kerak. Ko‘plab bulut provayderlari
ma’lumotlarni saqlash tizimlarini bir nechta mamlakatlarga tarqatgani sababli, CSP
shuningdek, bir nechta qonunlar bilan bog‘lig muammolarni ko‘rib chiqishi va turli
mamlakatlarning qonunlari o‘rtasidagi nizolar ganday hal gilinishini belgilashi kerak.

CSP lar uchun siyosatlar, standartlar va qo ‘llanmalar. CSP lar o‘z kundalik
faoliyatlari uchun siyosatlar, standartlar va qo‘llanmalar ishlab chiqadilar va ragamli
kriminalistika tergovchilari bulutli tergov rejasi tayyorlayotganda ularni diggat bilan
ko‘rib chiqishlari kerak. Ushbu bo‘limda SANS tashkilotining ushbu siyosatlar,
standartlar va qo‘llanmalar bo‘yicha tavsiyalari umumlashtirilgan.

Siyosatlar bu CSP ning ichki faoliyati uchun batafsil qoidalar bo‘lib, odatda
xodimlarning mas’uliyatlari, boshqaruv tuzilmasi, vakolatlarni topshirish, shartnoma
tuzish vakolatlari, ma’lumotlarni himoya qilish bo‘yicha kutishlar va axborotni
tarqatishga ruxsat berishni o°‘z ichiga oladi. Standartlar xodimlarga maxsus
operatsiyalar, apparat va dasturiy ta‘minot bo‘yicha yo‘l -yo‘riq beradi va ularning
kundalik faoliyatlarida hamda CSP muhitining xavfsizligini ta‘minlashdagi
majburiyatlarini tavsiflaydi. Qo‘llanmalar majburiy emas, ammo ular bulutli jarayonlar
Uchun eng yaxshi amaliyotlarni ta’riflab, xodimlarga oz ishlarida erishishlari kerak
bo‘lgan magsadlarni ko‘rsatadi.

CSP jarayonlari va protseduralari. Jarayonlar va protseduralar bu CSP
xodimlari uchun ish jarayonini va gadam-bagadam ko‘rsatmalarni aniglovchi batafsil
hujjatlardir. Ular ko‘pincha apparat konfiguratsiyasi diagrammalari, tarmoq xaritalari
va 1lova ishlov berish oqimlarini o‘z ichiga oladi. Ragamli kriminalistika
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mutaxassislari ushbu hujjatlarni CSP xodimlari va mijozlari ma’lumotlarni qanday
saglashini, ishlov berishini, himoya gilishini, zaxiralashini, tiklashini va ularga ganday
Kirishni tushunish uchun ishlatishlari mumkin.

Qiziqarli bo‘lgan qo‘shimcha hujjatlar CSP ning biznes uzluksizligi va
falokatlardan tiklanish rejalari bo‘lib, ular tergov uchun zarur bo‘lgan ma’lumotlarni
tiklash va tahlil gilishda yordam berishi mumkin. Bu hujjatlar, aynigsa, katta hajmdagi
ma’lumotlarni to‘plash va tekshirish kerak bo‘lsa, lekin yetarli saglash imkoniyati
bo‘lmasa foydalidir. Agar CSP biznes uzluksizligi rejasida zaxira sayti belgilangan
bo‘lsa, to‘plagan raqamli dalillarni saqlash va juda katta ma’lumotlar to‘plamlarini
tahlil gilish uchun uni ishlatish mumkin.

Bulutli hisoblash tizimlaridagi dalillarga kirish. Bulutli hisoblash tizimlari
kriminalistikasi odatda jinoiy yoki fugarolik ishlarini sudga berishni o‘z ichiga oladi.
Ma’lumot yoki dalil zarur bo‘lganda, uni tergov yoki sud ishlarida ishtirok etayotgan
tomonlardan olish uchun qgidiruv orderlari ishlatiladi. Dalilni musodara gilish zarur
bo‘sa, jinoily ishlar bo‘yicha qidiruv orderlari ishlatiladi va bu orderlar huqugni
muhofaza qilish organlari tomonidan beriladi. Faqat ma’lumot kerak bo‘lsa,
subpoenalar odatda fugarolik va jinoiy ishlar uchun beriladi. Quyidagi bo‘limlar ushbu
mexanizmlarni bulut tergovlariga qanday tatbiq etilishi bo‘yicha batafsil tushuntiradi.

Qidiruv orderlari. Qidiruv orderi faqat jinoiy ishlar bo‘yicha qo‘llaniladi va uni
huqugni muhofaza qilish organi xodimi so‘rashi kerak, u jinoyat sodir etilganiga va u
hagida dalillar gidiruv orderida ko‘rsatilgan joyda mavjud bo‘lishi mumkinligiga
ishonch hosil qgilgan bo‘lishi kerak. “Ehtimoliy sabab” tushunchasi bo‘yicha ko‘plab
sud ishlar bo‘lib o‘tgan, ammo bulutda o‘tkazilgan qidiruvlarga oid ko‘p holatlar
mavjud emas. Bulutli muhitlarda, musodara gilinadigan mulk odatda jismoniy apparat
emas, balki ma’lumotlarni ta’riflaydi. Umuman olganda, jismoniy apparatni musodara
qilish fagat ma’lumotlarni musodara qilishdan ko‘ra foydali emas. Jismoniy apparatni
musodara gilish shuningdek, gumonlanuvchi bilan birga uni ulashgan boshga
mijozlarga zarar yetkazishi mumkin.

Qidiruv orderlari shuningdek, musodara qilinadigan joyni ta‘riflashni talab
qiladi. Bu gqadam jismoniy joylarni ta‘riflashda aniq, ammo onlayn ma’lumotlarga
nisbatan kamroq aniq, chunki serverlar ko‘pincha shtat yoki davlat chegaralariga
tarqalgan bo‘ladi. Resurslarning deyarli zudlik bilan taqdim etilishi va olib tashlanishi
bulutli kriminalistikada jiddiy huquqiy muammo tug‘diradi. Agar jismoniy mashinalar
musodara gilinmasa yoki virtual mashinalar o‘chirilmasa, qidiruvni amalga oshirish
ma’lumot egasiga ta‘sir qilmaydi, ammo risk shundaki, agar qidiruv e‘lon qilinsa,
dalilni yo‘qotish (dalilni saqlamaslik) ehtimoli ortadi.

Nihoyat, gidiruv orderi ganday amalga oshirilishi kerakligini belgilashi kerak.
Federal qidiruv orderlarida xavfsizlik choralariga odatda odamlar va biznes
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operatsiyalariga to‘xtovsizliklarni minimallashtirish uchun qidiruvning sanasi va
vagqtini belgilash kiradi.

Bulutli hisoblash tizimlari kriminalistikasida uchraydigan texnik muammolar.
Bulutli forensika protseduralari ko‘plab kompyuter va tarmoq vazifalarini 0‘z ichiga
oladi, masalan, ma’lumotlarni tiklash, tarmoqni tahlil qilish va kirishlarni aniqlash,
ma’lumotlar bazasini boshqarish va xavfsizlik, dastur xavfsizligi va xalgaro
munosabatlar. Quyida bulutli kriminalistikada uchraydigan ba‘zi umumiy texnik
muammolarni o‘rganilgan.

Cloud Security Alliance “Cloud Forensics Capability Maturity Model’ni ishlab
chiggan bu model VM (virtual mashina) xavf ostiga gilingan bulutli muhitdagi
hodisalarga javob berish jarayonida mijozlar va CSP (Cloud Service Provider) ning
ehtiyojlari, jarayonlari va mas’uliyatlarini o‘rganadi. Ko‘plab holatlarda mijozlar
o‘zlarining VM larining noto‘g‘ri ishlashini yoki kutilganidek ishlamasligini sezishlari
mumkin. Har gqanday hodisa bo‘yicha javob berish jarayonida, mijozlar o‘zlarining
hodisalarga javob berish jamoalariga ega ekanligi faraz qgilinadi. Ular muammoni
aniglash, muammo darajasini tahlil qgilishni boshlash, uni cheklash va tuzatishni
boshlashadi. Kattaroq CSP lar o‘zlarining hodisalarga javob berish jamoalariga ega va
mijozning jamoasi bilan ishlaydi. CSP hodisalarga javob berish jamoasida o°z
kriminlastik asboblari bo‘lishi kerak. Eng muhimi, har ikki tomon ham bu hodisalarni
boshqarish uchun protseduralar va resurslarga ega bo‘lishi kerak.

NIST Cloud Computing Forensic Science Working Group quyidagi bulutli
kriminalistika jarayonidagi qiyinchiliklarni keltirib chiggan. Ba‘zi qiyinchiliklar
quyidagi bo‘limlarda batafsil muhokama qgilinadi:

— Arxitektura;

— Ma’lumotlarni to‘plash;

— Bulutli kriminalistik ma’lumotlarni tahlil qilish;

— Anti-kriminalistika;

— Hodisa uchun birinchi javob beruvchilar;

— Rol boshgaruvi;

— Yuridik masalalar;

— Standartlar va ta‘lim.

Xulosa

Bulutli hisoblash texnologiyalari bugungi kunda axborotni saglash, gayta ishlash
va uzatishning eng samarali usullaridan biriga aylangan. Shu bilan birga, bu
texnologiyalar bilan bog‘liq jinoyatlar sonining ortishi raqamli kriminalistika sohasiga
yangi yondashuvlarni talab gilmoqgda. Ushbu hujjatda bulutli hisoblash tizimlarining
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tarixi, xizmat darajalari (SaaS, PaaS, laaS), joriy etish modellari (jamoaviy, xususiy,
hamkorlik, gibrid) va ularning xavfsizlik bilan bog‘liq jihatlari keng yoritilgan.

Xususan, bulutli tizimlarda dalil to‘plash va tahlil qilish, foydalanuvchilar
faoliyatini kuzatish, virtual muhitlarda tergovlar olib borish, shifrlangan ma’lumotlar
bilan ishlash, anti-kriminalistika usullarini aniglash, CSP siyosatlari va SLA
shartnomalari orgali yuridik jihatlarni baholash kabi ko‘plab amaliy masalalarga
yechimlar keltirilgan. Autopsy, F-Response, EnCase kabi dasturiy vositalardan
foydalanish amaliyotlari ham izchil tushuntirilgan.

Bundan tashgari, bulutli mubhitlardagi tergovlarda uchraydigan texnik va
huqugqiy muammolar, masalan, virtual muhitda dalilni ajratib olish, ma’lumotlar
joylashuvi noaniqligi, ko‘p foydalanuvchilik arxitekturasi kabi giyinchiliklar atroflicha
tahlil gilinadi. Huquqiy jihatdan esa, gidiruv orderlari, subpoenalar, CSP bilan tuzilgan
shartnomalar va xalqaro qonunlar o‘rtasidagi nomuvofiqliklar tergovchilar uchun
muhim masalalardir.

Umuman olganda, ushbu mavzu ragamli sud ekspertlari, axborot xavfsizligi
mutaxassislari va tergovchilarga bulutli muhitdagi jinoyatlar bilan ishlashda zarur
bo‘lgan nazariy va amaliy bilimlarni beradi. Kelajakda bulutli xizmatlar kengaygan
sari, ularning kriminalistik jithatdan o‘rganilishi ham chuqurlashadi va tergov metodlari
yanada takomillashadi.
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INFOKOMMUNIKATSIYA TARMOQLARIDA AXBOROT XAVFSIZLIGI
MASALALARI

Akbarov Alimurod Aziz o‘g‘li
Muxammad al — Xorazmiy nomidagi TATU talabasi

Annotatsiya: Ushbu magolada infokommunikatsiya tushunchasi, uning
jamiyatdagi roli va axborot xavfsizligini ta ’'minlashning dolzarbligi keng yoritilgan.
Infokommunikatsiya tarmoglari axborotni uzatish, saglash va qayta ishlashni
ta’minlab, turli sohalarda (ta’lim, tibbiyot, moliya, boshqaruv) keng qo ‘llanadi.
Tarmoglarning uzluksiz va ishonchli ishlashi axborot xavfsizligiga bog ‘liq bo ‘lib, uni
ta’'minlash uchun autentifikatsiya, xavfsizlik siyosati va himoya choralari muhim
hisoblanadi. Maqgolada autentifikatsiya usullari (parol, biometrik tekshiruvlar,
tokenlar), xavfsizlik siyosati mazmuni (goidalar, ruxsatlar, monitoring, favqulodda
holatlar rejasi), va himoya choralari (firewall, antiviruslar, VPN, IDS/IPS,
fovdalanuvchini o ‘qitish) haqida batafsil ma’lumot berilgan. Shuningdek, axborot
xavfsizligida inson omilining o ‘rni, monitoring va xalgaro tajribalarning ahamiyati
alohida ta’kidlangan. O ‘zbekistonda bu sohada amalga oshirilayotgan ishlar va milliy
strategiyalar ham tilga olingan.

Kalit so‘zlar: Axborot xavfsizligi, infokommunikatsiya, tarmoglar, tahdidlar,

autentifikatsiya, xavfsizlik siyosati, himoya choralari, monitoring.

Infokommunikatsiya — axborot va aloga texnologiyalarining birlashmasi bo‘lib,
axborotni yaratish, uzatish, saglash va gayta ishlash imkonini beruvchi zamonaviy
tizimlar va vositalarni 0‘z ichiga oladi. Bu atama informatsion texnologiyalar (IT) va
telekommunikatsiya (aloga) texnologiyalarining birlashmasi sifatida yuzaga kelgan.
Infokommunikatsiya tarmoglari yordamida korxonalar, tashkilotlar va jismoniy
shaxslar o‘zaro tezkor axborot almashadilar, internet xizmatlaridan foydalanadilar,
elektron hujjatlar bilan ishlaydilar, masofaviy ta’lim va tibbiyotdan foydalanadilar.
Ushbu tarmoglarning uzluksiz ishlashi va xavfsizligi esa butun jamiyat barqgarorligi
uchun muhim omil hisoblanadi.

Infokommunikatsiya tarmoqlarida axborot xavfsizligini ta’minlash bugungi
kunda har ganday tashkilot, davlat muassasalari, tijorat kompaniyalari va hattoki yakka
tartibdagi foydalanuvchilar uchun ham dolzarb masalaga aylangan. Axborot jamiyati
sharoitida tarmoq texnologiyalarining jadal rivojlanishi bilan bir qatorda, bu
tarmoglarga nisbatan xavf-xatarlar ham ortib bormogda. Axborot xavfsizligi — bu
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fagatgina texnik vositalar yordamida ma’lumotni himoya qilish emas, balki u butun
boshli siyosat, tartib-qoidalar, me’yoriy hujjatlar va inson omilini ham o‘z ichiga
oluvchi murakkab tizimdir. Ma’lumotlarning maxfiyligi, yaxlitligi va mavjudligini
ta’minlash axborot xavfsizligining uchta asosiy tamoyili hisoblanadi. Bu tamoyillar
buzilgan tagdirda, axborot tizimi ishdan chiqishi, ma’lumotlar o‘g‘irlanishi yoki
yo‘qolishi, foydalanuvchilarning huqugqlari buzilishi mumkin.

Infokommunikatsiya tarmoqlari orgali turli sohalarda — davlat boshgaruvi,
moliya, sog‘ligni saqlash, ta’lim, tijorat va boshqa ko‘plab tizimlarda axborot
almashinuvi amalga oshiriladi. Ushbu tizimlarning uzluksiz va ishonchli ishlashi
axborot xavfsizligiga bevosita bog‘liqdir. Tarmoqlarda uchraydigan asosiy tahdidlar
gatoriga ruxsatsiz kirish, zararli dasturlar (viruslar, trojanlar, spyware va boshgalar),
xizmatdan voz kechish hujumlari (DoS va DDoS), ma’lumotlarni o‘g‘irlash yoki
o‘zgartirish, ijtimoiy muhandislik usullari orgali aldash kiradi. Bunday tahdidlar
ko‘plab jiddiy oqibatlarga olib kelishi mumkin: moliyaviy yo‘qotishlar, xizmatlarning
ishdan chiqishi, muhim axborotning tarqalib ketishi yoki tashkilot obro‘sining tushib
ketishi.

Axborot xavfsizligi — axborotni ruxsatsiz kirish, o‘zgartirish, tarqatish, yo‘qotish
yoki foydalanishdan himoya qilishga qaratilgan chora-tadbirlar va vositalar
majmuasidir. U axborotning maxfiyligi (ya’ni, ma’lumotlarga faqat vakolatli shaxslar
Kirishi mumkinligi), yaxlitligi (ya’ni, axborot o‘zgartirilmagan va to‘liq holatda
saglanishi) hamda mavjudligi (ya’ni, axborot kerakli vaqtda va kerakli shaxslar uchun
mavjud bo‘lishi) kabi asosiy tamoyillarga tayangan holda tashkil etiladi. Axborot
xavfsizligi hozirgi kunda barcha sohalarda — bank va moliya tizimlarida, sog‘ligni
saglashda, davlat boshqaruvida, ta’lim muassasalarida, hatto kundalik hayotda ham
muhim ahamiyat kasb etmoqda. Chunki ragamli texnologiyalarga asoslangan
jamiyatda axborot eng gimmatli resursga aylangan.

Infokommunikatsiya tarmoglarini himoyalash uchun kompleks yondashuv
zarur. Eng avvalo, xavfsizlik siyosati ishlab chigilishi va doimiy ravishda yangilanib
borilishi lozim. Bu siyosatda foydalanuvchilar uchun parol siyosati, kirish huquglari,
axborotdan foydalanish goidalari, favqulodda holatlar rejalari va monitoring tartiblari
belgilanadi. Kriptografik vositalar yordamida ma’lumotlar shifrlanadi va faqat ruxsat
etilgan shaxslar tomonidan ochilishi mumkin bo‘ladi. Elektron raqamli imzo, ikki
bosqgichli autentifikatsiya va biometrik tekshiruvlar foydalanuvchi shaxsini
tasdiglashda qo‘llaniladi.

Autentifikatsiya — bu foydalanuvchining yoki qurilmaning haqgigiyligini
tekshirish jarayoni bo‘lib, axborot resurslariga kirishdan oldin foydalanuvchining
shaxsini aniglash uchun qo‘llaniladi. Autentifikatsiya tizimlari yordamida faqat ruxsat
etilgan shaxslar ma’lum tizim, tarmoq yoki ma’lumotlar bazasiga kira oladi. Eng keng
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tarqalgan autentifikatsiya usuli — foydalanuvchi nomi va parol kiritishdir. Biroq,
zamonaviy xavfsizlik talablariga javoban kuchliroq autentifikatsiya usullari, ya’ni ikki
bosqichli autentifikatsiya (2FA), biometrik autentifikatsiya (barmoq izi, yuzni
aniglash), tokenlar, mobil tasdiglovchi ilovalar va smart-kartalardan foydalanilmoqda.
Autentifikatsiya orgali tizimga kim kirayotganini aniglash va uni tegishli huquqglar
bilan cheklash mumkin bo‘ladi. Bu esa axborot xavfsizligining muhim
poydevorlaridan biri sanaladi.

Xavfsizlik siyosati — tashkilotda axborot xavfsizligini ta’minlash magsadida
belgilangan qoidalar, prinsplar va yo‘rignomalar to‘plamidir. U xodimlar,
foydalanuvchilar, tashqi hamkorlar va boshga ishtirokchilar uchun axborot
tizimlaridan qanday foydalanish kerakligini ko‘rsatadi. Xavfsizlik siyosatida
axborotga kim kirishi mumkin, ganday usullar orgali kirish mumkin, gaysi harakatlar
tagiglangan va qanday hollarda intizomiy yoki huquqiy javobgarlik qo‘llanilishi
belgilanadi. Masalan, parollarni ganday yaratish va ularni har ganchada yangilash,
tashgi USB qurilmalardan foydalanish tartibi, xizmatdan chetlatilgan xodimlarning
tizimga kirishini bloklash, zaxira nusxalarni yaratish muddatlari — bularning barchasi
xavfsizlik siyosatida o‘z aksini topishi kerak. U shuningdek, xavf-xatarlarni
boshgarish, kiberhujumga qarshi javob choralari va favqulodda vaziyatda
harakatlanish rejasini ham o‘z ichiga oladi.

Himoya choralari — axborotni, tizimlarni va tarmoglarni tahdid va hujumlardan
himoyalash uchun amalga oshiriladigan texnik, dasturiy va tashkiliy tadbirlardir. Bu
choralarning asosiy vazifasi — axborotning maxfiyligi, yaxlitligi va mavjudligini
ta’minlashdan iborat. Texnik himoya choralari sifatida tarmoq xavfsizlik devorlari
(firewall), IDS/IPS tizimlari (hujumlarni aniglovchi va oldini oluvchi tizimlar),
antivirus dasturlar, VPN texnologiyalari, ma’lumotlarni shifrlash usullari va
autentifikatsiya mexanizmlari qo‘llaniladi. Tashkiliy choralarga esa xodimlar orasida
xavfsizlik bo‘yicha targ‘ibot ishlari olib borish, foydalanuvchilarni doimiy ravishda
o‘qitish, xavfsizlik siyosatlarini ishlab chiqish, zaif joylarni aniglash bo‘yicha auditlar
o‘tkazish kiradi. Dasturiy choralarga esa operatsion tizim va dasturiy ta’minotning
muntazam yangilanib  turishi, yomon niyatli kodlarning aniglanishi va
zararsizlantirilishi, loglarni doimiy monitoring gilish kiradi. Himoya choralarini
kompleks tarzda va doimiy ravishda amalga oshirish zarur, chunki kiberxavf-xatarlar
kundan-kunga murakkablashib bormoqda.

Autentifikatsiya, xavfsizlik siyosati va himoya choralari birgalikda ishlaganda axborot
tizimlarining bargaror, ishonchli va xavfsiz faoliyatini ta’minlaydi. Bu elementlarning
har biri axborot xavfsizligining mustahkam ustunlaridan biri hisoblanadi va zamonaviy
infokommunikatsiya tarmogqlarining ajralmas qismidir. Shu bois, bu yo‘nalishlarda
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doimiy tadgiqotlar olib borilishi, ilg‘or texnologiyalar joriy qilinishi va inson resurslari
tayyorlanishi muhim ahamiyat kasb etadi.

Tarmoq xavfsizligini ta’minlashda xavfsizlik devorlari (firewall), hujumlarni
aniglash va oldini olish tizimlari (IDS/IPS), antivirus va antimalware dasturlari, VPN
texnologiyalari va ma’lumotlarni zaxiralash mexanizmlari keng qo‘llaniladi. Korxona
darajasida esa axborot xavfsizligini boshqgarish tizimlari (ISMS — Information Security
Management System) joriy gilinadi. Bu tizimlar xalgaro standartlar, masalan, ISO/IEC
27001 talablariga asoslanadi.

Axborot xavfsizligini ta’minlashda inson omili ham muhim rol o‘ynaydi.
Tashkilot xodimlarining axborot xavfsizligi bo‘yicha doimiy ravishda o‘qitilishi,
ularga tahdidlar hagida xabardorlik berilishi zarur. Koplab kiberhujumlar aynan inson
xatolari yoki beparvoligi sababli sodir bo‘ladi. Masalan, noma’lum havolalarni bosish,
shubhali fayllarni ochish, zaif parollar qo‘llash kabi harakatlar katta xavf tug‘diradi.
Yana bir muhim jihat — tarmoglarning monitoringi va tahlili. Maxsus tizimlar orgali
tarmoq faoliyati kuzatib boriladi, har qanday g‘ayrioddiy harakat aniglanadi va tezkor
choralar ko‘riladi. Statistik tahlil, log fayllarni tekshirish, real vaqtli ogohlantirish
tizimlari — bular barchasi tarmoqdagi xatarlarni erta aniglashga yordam beradi. Shu
bilan birga, xalqaro tajribalarni o‘rganish va ularni milliy tizimga tatbiq qilish ham
axborot xavfsizligi darajasini oshiradi. Dunyodagi ko‘plab davlatlar milliy
kiberxavfsizlik strategiyalarini ishlab chiggan, maxsus regulyator tashkilotlar va
kiberxavfsizlik markazlarini tashkil etgan. O‘zbekistonda ham bu yo‘nalishda izchil
harakatlar qilinmoqda: so‘nggi yillarda ragamli texnologiyalarni rivojlantirish
bo‘yicha gator qaror va farmonlar qabul gilindi, Axborot xavfsizligi markazlari tashkil
etildi.

XULOSA

Infokommunikatsiya texnologiyalari zamonaviy jamiyatning ajralmas gismiga
aylangan bo‘lib, ularning uzluksiz va xavfsiz ishlashi barcha sohalarda — davlat
boshqaruvi, sog‘ligni saqlash, ta’lim, moliya va tijoratda muhim ahamiyat kasb etadi.
Axborot xavfsizligini ta’minlash esa bu tizimlarning ishonchli faoliyati uchun zaruriy
shart hisoblanadi. Maxfiylik, yaxlitlik va mavjudlik tamoyillariga asoslangan
xavfsizlik siyosatlari, autentifikatsiya mexanizmlari va kompleks himoya choralari
orgali tarmoq va axborot resurslarini turli tahdidlardan samarali himoyalash mumkin.
Aynigsa, inson omili va foydalanuvchilar xabardorligini oshirish bugungi kunda
axborot xavfsizligining muhim omili sifatida e’tirof etiladi. Tarmoq monitoringi,
xalgaro standartlarga asoslangan boshgaruv tizimlari va milliy strategiyalar
infokommunikatsiya tarmoglari xavfsizligini yanada mustahkamlashga xizmat giladi.
Shu bois, ushbu sohada doimiy izlanishlar olib borish, ilg‘or texnologiyalarni joriy
etish va malakali kadrlarni tayyorlash dolzarb vazifadir.
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