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BIOFIZIKA FANINING TIBBIYOTDAGI ROLI HAQIDA

Uragov Shokir Ulashovich
Samargand Davlat tibbiyot universiteti, O‘zbekiston
shokiruragov74@mail.ru

Annotatsiya: Darhagiqgat, tarixga nazar tashlasak, zamonaviy ilm-fanning ikkita
belgisi bo‘lgan zarralar va vyadro fizikasining paydo bo ‘lishi yangi tibbiy
go ‘llanmalarning rivojlanishiga turtki bo ‘Iganini ko ‘ramiz. Shunday gilib, tibbiy fizika
tabiati kashf etilishidan oldin ham tibbiy magsadlarda qo ‘1lanilgan nurlanishlarni
boshgarish gobiliyatiga ega bo ‘lib, u hozirgi vaqtda ham rivojlanib bormoqda.
Zamonaviy tibbiyot fizikasi hali ham asosan nurlanishni go ‘llashga asoslangan, ammo
hozir uning turli turlarini o z ichiga oladi va diagnostikadan terapiyagacha turli klinik
magsadlarda go ‘llaniladi.

Kalit so‘zlar: “Nurlanish”, “Radiatsiya terapiyalari”, ‘“Radiologiya”,
“Rentgenaskopiya”, biofizikaviy qurilmalar, nurlanish, nur sindirish, radiofizika.

Asosiy qismi: Tibbiyot va fizika doimo o‘zaro bog‘lig bo‘lgan. Fizika barcha
tabity fanlarning asosini tashkil etadi, chunki sog‘lig odamlar uchun ustuvor
ahamiyatga ega. Fizikadagi yutuglar tabiatni talgin qilishning yangi usullarini
anglatadi va ko‘pincha fanning boshqga sohalarida rivojlanishga imkon beradigan yangi
tushunchalar va metodologiyalarni keltirib chigaradi.

Radiatsiya terapiyalari samaradorlik, o‘ziga xoslik va juda kam yon ta’sirlarni
birlashtirgan proton va ionlarga asoslangan yugori energiya manbalaridan foydalanish
uchun rivojlangan. Bundan tashqgari, zamonaviy zarrachalar va yadro fizikasida
zarrachalarni aniqglash uchun ishlatiladigan asboblar real vagtda noinvaziv funktsional
tasvirni olish imkonini beruvchi tibbiy magsadlarda foydalanish uchun yangi
avlod detektorlarini ishlab chigish uchun asos bo‘ldi.

Tibbiy fizika fani har doim tibbiy muammolarni hal qilishga asosiy rolni
uynagan. Fiziklar klinikada foydalanish uchun yangi usullarni ishlab chigish va nozik
sozlash uchun fizik hodisalarni moslashtiradilar. Ularning yakuniy magsadi odamlarni
davolashga garatilgan tadgigotdir va ular ko‘pincha shifokorlar va radiofiziklar bilan
hamkorlikda ishlaydi. Tadgigot va klinikaning samarali go‘shma muhiti kerakli
bog‘liglikka olib keladi. Biofizika, aksincha, yanada kengroq yondashuvdan
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foydalanadi va ko‘p tarmoqli, chunki tadgigotlar nafagat tibbiyotga, balki barcha hayot
fanlariga garatilgan.

Biroq, ular uni hujayradan to‘gimalarga, organlardan to to‘lig organizmgacha
bo‘lgan ichki o‘rnatilgan murakkab Kkichik tizimlarning ierarxik to‘plamidan tashkil
topgan va dinamik tarmoq sifatida tashkil etilgan bog‘lig xususiyatlar ro‘yxatiga ega
bo‘lgan murakkab tizim sifatida ifodalashlari mumkin. Teskari aloga zanjirlari va
gismlar o‘rtasidagi chizigli bo‘lmagan munosabatlar bilan yuzaga keladigan xatti-
harakatlar... "Fizik uchun saraton murakkab moslashuvchan tizim bo‘lib, u
subklonlarning ortiqcha va ko‘pligi va turli migyosdagi o‘zaro ta’sirlar natijasida
rivojlanadi. Rediatsiyalar tabiati kashf etilishidan oldin ham tibbiy magsadlarda
ishlatilgan. Misol uchun Saraton kasalligini davolash tibbiyot fizikasining asosiy
harakatlantiruvchi kuchi bo‘lib kelgan va shunday bo‘lib gqolmoqda.

Saraton hagida ma’lumot tasodifan paydo bo‘lmaydi. Darhagigat, saraton
kasalligini davolash tibbiyot fizikasining asosiy harakatlantiruvchi kuchi bo‘lib kelgan
va shunday bo‘lib golmoqgda. Asosiy natija radiatsiyadan foydalanishga asoslangan va
birgalikda radioterapiya deb ataladigan turli xil terapevtik usullarni ishlab chigish
bo‘ldi. Ushbu usullarning g oyasi zararli hujayralarni yo‘q qilish uchun penetratsion
nurlanishdan foydalanishdir. U o‘simtaga yetib borishi uchun etarlicha energiyaga ega
bo‘lishi va keyinchalik kaskad effektlarini keltirib chigaradigan va oxir-ogibat hujayra
o‘limiga olib keladigan molekulalarni ionlashtirishi kerak. Ammo ideal holda
radiatsiya sog‘lom to‘gimalarga ta’sir gilmasdan, jarrohlik kabi mahalliylashtirilgan
ta’sirga ega bo‘lishi kerak.

Klassik radiatsiya terapiyasining cheklovlari va so‘nggi vyillarda yangi
ishlanmalar  tomonidan  kiritilgan  echimlar  hagida. "lkki  talab, kuchli
quvvat va selektivlik, bir vagtning o‘zida erishish qiyin bo‘lib chigadi." Bu
o‘smalarning lokalizatsiyasi va tarqalishiga qarab radiatsiya terapiyasidan
foydalanishni chekladi. An’anaviy, tashqi radiatsiya terapiyasi hali ham rentgen
nurlaridan foydalanishga asoslangan bo‘lib, ular asosan chizigli tezlashtirilgan
zarrachalar tomonidan ishlab chigariladi. Bular o‘tish mumkin bo‘lgan manbalar, lekin
zaif tanlanadi. Boshga tomondan, klassik muammo o‘smalarning aniq lokalizatsiyasi
edi. 80-yillarda tasvirlash usullarining joriy etilishi o‘smalarning joylashuvi va hajmini
nazorat qilish va adekvat nurlanish dozalarini hisoblash imkonini berdi. “Ammo
muhim yutuq tezlashtirilgan protonlar va ionlar (masalan, uglerod va neon
ionlari) nurlaridan foydalanish bo‘ldi. Afzalligi shundaki, bu nurlar bilan doza
penetratsiya yo‘lining ko‘p gismida past bo‘ladi va keyin tor pozitsiyada maksimal
darajaga etadi va bu nugtadan keskin pasayadi. Bu atrofdagi hududlarga minimal ta’sir
ko‘rsatadigan kichik hajmda yuqori energiyani to‘plash imkonini beradi.
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Bu hodisa siklotron tezlatkichlari bilan olib borilgan dastlabki tadgigotlardan
ma’lum bo‘lgan va bemorlarga 1957-yildan beri qgo‘llanila boshlandi. Biroq
protonterapiyadan foydalanish fagat so‘nggi yillarda kengayib bormoqda. “Hozirgi
kunda bu terapiya Amerika, Yaponiya va Yevropadagi 30 dan ortiq ixtisoslashtirilgan
markazlarda amalga oshirilmoqda va boshga ko‘plab markazlar qurilmoqda. Bular
asosan zarrachalar fizikasi tadgiqot laboratoriyalari va shifoxonalarda ham ba’zi
qurilmalar mavjud.

Ispaniyada professor Bernabeu  tomonidan ~ muvofiglashtirilgan IFIMED I
bosqichda tibbiyotda qo‘llaniladigan tasvirlash va tezlatgichlar bo‘yicha tadqiqotlar
uchun infratuzilmani yakunladi va o‘zining II bosqichida 230 MeV gacha protonlarni
etkazib beradigan tezlatgichni ko‘rib chigmoqda - MeV - million elektron Volt, eV 1
Volt qo‘llanilganda elektron tomonidan olingan energiya. Ushbu proton tezlatgichi
tadqiqot va protonterapiya uchun ishlatilishi mumkin, Bragg cho‘qqisiinson
tanasida 32 sm chuqurlikda joylashgan o‘smalarga yetib boradi . Uning ta’kidlashicha,
bu shifoxona emas, balki tadqiqot markazi. Bunga parallel ravishda, an’anaviy
radiatsiya terapiyasi samarasiz yoki nojo‘ya ta’sirlar tufayli noqulay bo‘lgan hollarda
bemorlarni davolash uchun ham qo‘llanilishi mumkin.

An’anaviy radiatsiya terapiyasi foydasiz bo‘lgan ko‘z o‘smalari, chunki
sog‘lom hujayralarga ta’siri ko‘zning funktsiyasini buzadi. Boshga holatlar gattiq
chidamli o‘smalar bo‘lib, ular uchun konsentratsiyalangan energiyani kichik hududda
go‘llash muhimdir.

254 MeV/u carbon ions

18 MV photons

135 MeV protons
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Xulosa: Agar terapiyani qo‘llash paytida har bir dagigada o‘simtaning aniq

holatini bilsak, protonoterapiya past dozada ham samaraliroq bo‘lishi mumkin.
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MMAPIUAJIBHBIE KAHAJIBI PEAKIIUU ¥*K (T, X I').

Jalilov Muxiddin Xalimovich
SamDTU dotsenti

Xushvagtov Zufar Rizamat o‘g¢li
SamDTU 2-son davolash fakulteti 111-guruh talabasi
zufar_bekO5@mail.ru

Xamzayeva Niginabonu Usmonovna
SamDTU 2-son davolash fakulteti 111-guruh talabasi
nigina.xamzayeva@mail.ru

AHHOTAIIUA

Ha nyuxe mopmo3snozo y- usnyuenus npu E," =32 M>B ona aopo ¥K Ge(Li) —
0emeKmopom 601bU020 00beMa UMEPeHbl CHeKmpbl Y — KBAHMOB, CHUMAIOWUX
8030YHCOeHUSL KOHEUHBIX sl0ep, 0bpa3yowuxcs 6 pomosidepruvlx peaxkyusx. Ilomyuenwvt
HOBbLE OaHHble 00 UHMESPAIbHBIX cedeHusx pomosndepuvix peaxyuii °K (y, p), *°K (7,
n) u *°K (y, a) c obpazoeanuem koneunvix A0ep Pa3IUYHBIX COCMOAHUSX.

Knrouesvie cnosa: Ilapyuanvueiii kanan, omosoepHulii peakyuu, KOHeUHAs.
a0pa,  OUNObHBIUL — 2UCAHMCKULL  PEe30HAHC, (HOMOH,  B030YHCOCHUSL  KBAHM,
UHmMezpabHble UCCUeHUs, 3aceienus, 000104Kd, NPOMOH, HeUMPOH, PACNAO, HYKIOHbI.

ANNOTATION
On a beam of bremsstrahlung y-radiation at £,"® =32 MeV for a *¥*K Ge (Li)
nucleus — with a large-volume detector. The spectra of y quanta that remove excitations
of final nuclei formed in photonuclear reactions were measured. New data were
obtained on the integral cross sections of photonuclear reactions K (¢, p), ¥K
(v, n) and *K (y, a) with the formation of final nuclei in various states.

HccnenoBanus napiyaibHbIX KaHAIOB (POTOSAEPHBIX PEAKIUN C UCITyCKaHUEM
HYKJIOHOB WJIM 00Jie€ CIIOKHBIX YACTHUI U 00pa30BaHUEM KOHEUHBIX SI/IEpP B OT/AEJIbHBIX
COCTOSIHUSIX SIBJIIETCS HapsiAy C TNOJSPU3alMOHHBIMA U COBIIAJATEIIbHBIMU
DKCIIEPUMEHTAMM U D3KCIIEPUMEHTAMH, WCIOJIB3YIOIUMH Y- MOHOXPOMAaTOpaMu,
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onHUM u3 HambOonee H(P(EKTUBHBIX CPEJICTB HM3YyUYEHUS BBICOKOBO30YKICHHBIX
AJIEPHBIX COCTOSIHUW. 3HAHUS MPUPOIBI 3aCEIIEMbIX HU3KOJIEKAIUX COCTOSIHUM W3
AIEPHBIX PEAKUUH JApPYyroro TUMNA I03BOJIAET HW3BJIEKAaTh KAYECTBEHHOT'O HOBYIO
MH(}OpMAIUIO O pacHaJarolIuXCcsl BHICOKO JISKAIIUX COCTOSHUSAX U, IPEXKIE BCEro, O
JTUTIONBHBIM THUTaHTCKOM pe3oHaHce (AI'P). Tak kak ucmyckaHue HEUTPOHOB U
MIPOTOHOB SIBJIsIETCS OCHOBHOM (popMmoii pacnaga JII'P, To mipu aHanm3e pe3ysibTaToB,
B OCHOBHOM, HCHOJIb3YIOTCS IaHHBIE PEAKIUI [TOAXBATa HYKJIOHOB.

OKCIEpUMEHTHI 10 U3yUEHUIO MapUuaIbHBIX (OTOSACPHBIX KAaHAIOB C OJHOMN
CTOPOHBI IMO3BOJIIET OCYIIECTBUTh BECbMAa KPUTUYHYIO ITPOBEPKY TEOPHIl, a C APYyron
- JIAI0T HOBYIO CaMOCTOSITENbHYIO MH(OpMaIHio o mporuecce (oTtopacuersieHus. B
HACTOAIIEE BpeMsi pa3paboTaHbl JOBOJIbHA TPOCTHIE M HAJAEKHBIE METObI
MHTEPIPETALNN TAHHBIX TAKUX SKCIIEPUMEHTOB.

[TapunaneHble (poTOSAIEpHBIE KaHAIbl UCCIEIYIOTCS NMPAKTUUYECKH TOJBKO HA
Iy4yKaxX TOPMO3HOTO M3JIy4€HUsl, YTO 0OecreunBaeT HeOOX0IMMYI0 CKOPOCTh Habopa
cratuctuku. [Ipu 3ToM n3mepsiercs 100 IHEPreTUYECKHUE PACTIPEACIICHHUS] HYKIOHOB
pu 00JBIIOM qucie Pa3IMYHBIX (Onm3KHMX) BEPXHUX TPaHUL
EV* cmektpa TOPMO3HOTO H3iyYeHMs, JMOO CIEKTPhI Y-KBAHTOB, CHUMAIONIUX
BO30YX/IEHHE KOHEUYHBIX siIep peakuuu ( B 3TUX ClydasX H3MEpPEHUs MPOBOIATCS
OOBIMHO IIPY OTHOM MIIM HECKOJIBLKUX Ey®¥)

B nocneanue roapl 3HaUMTENBHOE YUCIIO SKCIEPUMEHTOB TaKOro TUIA OBLIO
BBITIIOJIHCHO IS JIETKUX siaep cepeauubl 1d2S — 000104Yky K siapaM 3TOM 000J0YKH
oTHOCATCs sinpa ¢ A=16-40. Uccnenosamuchy aapa  2°Na, 2#%Mg, 2Al, 2Si, 32S,
uzyuenue JI['P suep 1d2S- 060m04YKky BhI3BIBaET OOJIBIION MHTEPEC MO CICAYIONIHM
npuunHaMm. Bo mnepBbix, Ha xapakrtepuctuku [I'P 3Ttmx spep okasbBaroT
CYIIECTBEHHBIX BIUSHUE pPAl A(P(PEKTOB, TaKMX KaK KOH(PUIypallMOHHOE W W30
CIIMHOBOE pACILEIJIEHUS W, XOTs M B MEHbIIEH CTENeHH, JedopManuoHHOE
pacuieruieHns. Bo BTOpBIX, Uil 3THUX SAE€p JOCTaTOYHO BEJIMKA JUIsl HAJIEKHOTO
DKCIIEPUMEHTAJIBHOTO OIPEAEIIEHNs BEPOSITHOCTH paclaja BXOIHBIX JAUIOJIBHBIX
COCTOSIHMI C BBUJIETOM HYKJIOHA HEMOCPEICTBEHHO B HEMPEPBIBHBIN CHEKTp (Tak
Ha3bIBAEMBIN MOTYNPSAMON pacnian). B — TpeTbux, mist siaep 9Toil 00JaCTH BO3MOKHBI
JeTalbHble MUKPOCKOITMYECKHUE PaCUeThl IIpoliecca (poTopacienieHusl.

BakHbIM 00CTOSATEIBCTBOM SBIISIETCS TO, UTO 1A sijaep 1d2S- 06om0ukn uMeeTcs
JIOBOJIbHO OOIIMpHAsi CHEKTpOCKonmuYeckas HHPopMalus. ITO C OJHOH CTOPOHBI
MO3BOJIET BHIMOJIHUTH 00paOOTKY SKCIIEPUMEHTAIbHBIX PE3yIbTaTOB MO Y- CIEKTPaM
pacnaza KOHEYHBIX SJEP, HAJIEHKHO OTIENMB BKJIAJ KaCKaJHBIX Y- IEPEXOJO0B, a C
Apyroi — naTh (GU3MUECKYI0 MHTEPIPETALUIO PE3yIbTATOB C MPUBJICYEHUEM JTaHHBIX
pEeaKUMil OTHO HYKJIOHHOU IepeaadH.
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CurHan ¢ BBIXOJAa C YCWIHTENS TMOJABAIMCh HA BXOJ AaMIUTUTYIHOTO
npeoOpa3oBaressi W Jajee MOCTYIadd Ha BXOJ MHOTOKAHAIBHOTO aMIUIATYJIHOTO
aHanu3aTtopa. B MHOro KaHAJIBHOM aMIUIUTYJHOM aHAJIA3aTOpE MMITYJIbCOB
IIPOBOJINJIOCH HAKOIICHUE DKCIIEpUMEHTaIbHOW MHpOpManuu, noctynatomeid  Ge
(Li) nerexkTopa. Yy — KBaHTBI PETUCTPHPOBAIINCH B Auamna3oHe sHepruit ot 0,6 MsB 1o
10 M»>B.

DHEpPreTUYecKoe pa3peuieHue CIEKTPOMETPUYECKOIO TPaKTa OMPENENsIoCh C
OMOIIBIO ¥ — muHmi 1,173 u 1,332 MaB ot paguoaktueHOro ncrounuka °Co u vy —
nmuHUE oT ucrounuka “'Cs (0,662 MsB). DHepreTudeckoe paspellcHUE COCTABHIIO
Bennuuny 3,4 MaB.

DHepreTuyeckas KalnOpoBKa CHEKTPOMETPUYECKOTO TpakTa MPOBOIMIOCH C
TIOMOIIIBIO CTaHAAPTHBIX PAJMOAKTHBHBIX HCTOYHUKOB, HMEIOIIIUX XOPOIIIO H3BECTHHIC
¥ ApKO BhIpakeHHBIX — quaun 3'Cs, ®°Co u 2*Na (2,753 M>aB). Ilpu Gonee BBICOKHX
PHEPIUAX KaIMOpPOBKA CIEKTPOMETPUYECKOTO TpPaKTa MPOBOIWIOCH C MOMOIIBIO
M3BECTHBIX Y — IMHMI M3 peakumii (v, X v°) Ha cnexyromux sapax °0 (5,302; 5.812;
6.130; 6.323 M>B), Al (1,810; 4.710 MaB) u *2S (1,266; 1.230; 3.131; 3.749 M>B) a
Taxke (POHOBOM Y — muHMH 13 peakuun (N, N’ y) Ha sape 2%®Pb (2,615 Mbob).

N3ydenne mnapiuaibHbIX KaHAJIOB (DOTOSAJEPHBIX PEAKIUNA C HCIYCKAaHUEM
HYKJIOHOB U 00JI€€ CJIOKHBIX YacCTHUI] U 00pa30BaHHEM KOHEUHBIX SJIeP B OTAEIbHBIX
COCTOSIHUSIX TTO3BOJISIET BCKPHIThH TNIABHOE 0COOCHHOCTU MeXaHnu3Ma (OpMHUPOBAHUS U
pacnaga COCTOSIHUM JUMOJIBHOTO TUTaHTCKoro pe3oHaHca JII'P atomubix snep[l]. B
HacTosAIIEeH paboTe Mpe/ICTaBICHBI HOBBIE SKCIIEPUMEHTAIIBHBIC JJAHHBIC TI0 PEaKIIUU
39K (v, x "), rae X—uactuna (IpOTOH, HEMTPOH M . YaCTUIIA), A Y — QOTOH, CHUMAKOIIUIA
BO30YKJIEHUE KOHEYHBIX SJIep U PETUCTPUPYEMbIN U JAHHOM MPOIIECcCe.

Ha myuke TopMO3HOTO y—u3iayuenus npu E,"*=32 MoB mis sapa *°K Ge(Li) —
JETEKTOPOM OOJIBIIOr0 00beMa H3MEpPEHbl CHEKTPbl Y — KBAaHTOB, CHHUMAIOIIUX
BO30YK/I€HHSI KOHEUHBIX siiep, 0Opa3yrommxcs B (OTOANEPHBIX pPEAKIUSIX. YTONb
peructpanuu coctapisl 0 =140° OTHOCHTENBHO HampaBIEHUS ITyYKa TOPMO3HBIX
¢otonoB. IlogpoOHOE WH3J0KEHHWE METOAMKMA JKCIEpUMEHTa U  00padOTKU
AKCTIEPUMEHTAJIbHBIX JAHHBIX COAECPKUTCS B padbote [2].

B pesynbprare aHanmuza y — CIEKTPOB IMOJydeHa HOBasg HHQopmamus o0
MHTErpalbHEIX ceueHusx poroanepHsix peakuuii K (v, p), ¥K (v, n) u *K (y, o) ¢
00pa3oBaHMEM KOHEYHBIX SJEP PAa3IMYHBIX COCTOSHMAX. XAapaKTEPHCTHKHU
3acensieMblX npH  (QoropacumiemueHud °K  COCTOSHMI M KOHEYHBIX sjep M|
MHTETPaIbHBIE CEYEHUs HX 3acelleHus NpeacTaBieHa B TaOm.l. cBemeHHs O
MapIUATBLHBIX CEYEHUAX 3aCEIEHUs OCHOBHBIX COCTOSHUM KOHEYHBIX SIEP B JAaHHOM
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TUTIE SKCIIEPUMEHTa HE MOTYT OBITh MOJMy4YeHbl. HH3KOE MOJI0KEHHE O PHEPrHU
IIEPBOTO M BTOPOTO BO30YKAEHHBIX COCTOSHHN saep S°K He MO3BOIMIO M3-3a
BBICOKOTO YpOBHA (OoHO HabmomaTh KaHaibl (Y, Ni1) u (y, Np). i 3TuX kaHamos
uH(dopMaIus u3BJIeKaNach U3 aHalIM3a APYyrux padboT, a Takxke MmyTeM OoleHKH [3].

Tabnuma-1
UnterpansHeie cedenns 8™ peaxmuii K (y, pi), Ar, *°K (v, ni) *¥K u *K (y, a;)
%5Cl u xapaKTepUCTUKH 3aCENAEMBIX COCTOSHUIM KOHEUHBIX SIEP.

Snpo i Ei, MeB 5T [nlj>"! Sp &, 8;,“; , MeB*mb
M»>B*M0
1 2 3 4 5 6 7 8
0 0 0% 1 Ids» 1 - 29.5
1 2.17 2% 1 {251/2 {0.08 7.25+ 4 72.5
Id3 4.2
82+3
2 3.38 0% 1 Id3n 0.015 209+ 4 0.18
3 3.81 31 If7 0.01 14.4+2.5 0
3BAF 4 3.94 2% 1 {281/2 &.32 5
Id3 23 36.1+9 2.6
6 4.57 251 {Zsm ﬁ.84 10+ 1.3 {11.9
Id3n 45 3.8
9 4.88 351 If7 0.04 19.8+5 0
2s12 0.41 11+ 45 5
11 5.16 251 Id32 (0.30) | 63+25 1.9
12 5.35 41 - 39.9+6 0
14 5.51 351 - 0
15 555 | (1,2)%1 2812 1.05 11.8
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[Tponomkenne Tabnuma-1

Snpo i Ei, MeB =T nlj>" Sp 3, 8t MeB*mb
Mb>B*Mm0
1 2 3 4 5 6 7 8
0 0 3% 1 1dsn 1.8 - 70.3
1 0.13 0% 1 1dsn 1 — 32.7
— 3.2
2 0.46 10 2S1 0.19 0.7
Idsp 0.39 94+1.3
38K 281/2 0.04 8.8
3 1.70 1+; 0 Id3/2 0.66
427+ 6
{281/2 0.11 47.7
4 2.40 10 JEY) 4.12
9.2+25
6 2.65 24);0 If5, 0.03 156+ 5 0
2s12 0.56 5.6
11 4.88 250 JLEY) 0.19 2
3Cl1 2 1.76 -5/2%:1/2 - - 19.5+5

W3 naHHBIX TpHUBEACHHBIX B TaOiauIE —1, MOXHO TOJYyYUTh BEJIMYMUHBI
MHTErpaibHBIX cedeHud peakumii (y, P) u (y, N) ang sapo °K. DT BelTMdnHBI
cocTaBlsitoT cooTBeTcTBEHHO 260120 1 200+20 M»B.M0. BenmunHa HHTErPaTbHOTO
ceyeHus] (DOTOHEUTPOHHOM pPEaKIMii HAXOJIUTCA B XOPOIIEM COTJIACHMHM C JAHHBIMH
paboTtsl [4]. (2101+14). BennurHa moyiHOTO cedeHus noriomeHus coctasiseT 80% ot

N+Z
KJIACCUYECKOTO  JIMMOJBHOIO TMpaBHJIa CyMM 607 =585 M»hB.M6. D10

CBUCTEIHCTBYET O TOM, YTO POJIb HYKJIIOHHBIX PAcCIaJl0B Ha KOHEYHBIE COCTOSHUE
anep BAr (E*>5,5 MaB) u K (E*>3,5 MaB) 0THOCHTENIBHOTO HEBEJIHKA.

Otnowenue §™(y, p)/ §™(y, n) cocraBnser 1,340,2 4To 6IU3KO K AHATIOTMYHBIM
OTHOIICHUSM 151 APYTHX siep 1d 2S 000J109KH, UMEIOIIUX Ha OJIMH HEUTPOH OOJIbIIe
9YeM MPOTOHA OCHOBHOM COCTOSIINI MPOTOH MEHBIIE, YeM OJIMXKalllee YeTHO-YEeTHOE
CaMOCOTPSHKEHHOE SIPO.
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OLINGAN NILPOTENT LEYBNITS ALGEBRASINING YECHILUVCHAN
KENGAYTMASI

Jo‘rayev Muhammadali Erkin o‘g¢li
Termiz davlat unversiteti
70540101 (yo‘nalishlar bo‘yicha) ta’lim yo‘nalishi 2-bosgich magistranti

Hozirgi kunda Li algebralarining umumlashmasi hisoblangan Leybnits
algebralari sinfi jadal suratda o‘rganilmoqda. Leybnits algebralari o‘tgan asrning 90-
yillarida fransuz matematigi J.L. Lode tomonidan ushbu

[x, [yl Z]] = [[x, y]r Z] - [[X, Z], y]
Leybnits ayniyati bilan xarakterlanadigan algebra sifatida fanga kiritilgan [4].

Ta’kidlash joizki, Leybnits ayniyatini ganoatlantiruvchi algebra birinchi bo‘lib
1965 yilda A. Bloxning ishida D-algebralar nomi bilan kiritilgan edi. Lekin, D-
algebralarni o‘rganishga unchalik e’tibor berilmagan bo‘lib, fagatgina J.L. Lode va
T.Pirashvilining ishlaridan keyingina Leybnits algebralari jadal suratda o‘rganila
boshlandi va hozirgi kunga kelib bu algebralarga bag‘ishlangan bir gator magolalar
chop qilindi [1-3].

J.L. Lode va uning ilmiy hamkorlari tomonidan asosan Leybnits algebralari
kogomologik nuqtai nazardan o‘rganilgan bo‘lsa, Sh.A. Ayupov, B.A. Omirov,
I.S.Raximov, A.X.Xudoyberdiyev va boshga olimlarning ishlarida bu ob’ektning
strukturaviy nazariyasi o‘rganilgan [1,2,3].

1-ta’rif. F maydoni ustida L algebra berilgan bo‘lsin. Agar ixtiyoriy x,y,z € L

elementlar uchun quyidagi ayniyat bajarilsa:
[, [y, 2]] = [[x,¥], 2] + [[x, 2], ] = 0
bu yerda [—, —]—L da aniglangan ko‘paytirish amali. U holda L algebrasi Leybnits
algebrasi deyiladi.
Ixtiyoriy L Leybnits algebrasi uchun quyidagi ketma-ketliklarni aniglaymiz:
L=, L= LK) k> 1
Li=L, L**1=[Lk LY, k> 1.
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2-ta’rif. L Leybnits algebrasi yechimli deyiladi, agar shunday meN mavjud
bo‘lsaki, natijada L™=0 bo‘lsa. Ana shunday m larning eng kichigiga L yechimli
algebraning indeksi deyiladi.

3-ta’rif. L Leybnits algebrasi nilpotent deyiladi, agar shunday seN mavjud
bo‘lsaki, natijada L°=0 bo‘lsa. Ana shunday xususiyatga ega bo‘lgan minimal s soni
nilpotentlik indeksi yoki L algebrasining nilindeki deyiladi.

4-ta’rif. L Leybnits algebrasining maksimal nilpotent idealiga uning nilradikali
deyiladi.

5-ta’rif. Bizga ushbu d:L—L chizigli akslantirish berilgan bo‘lsin. Agar
ixtiyoriy x,yeL elementlar uchun quyidagi tenglik bajarilsa:

d(xy)=d(x)y+xd(y).

U holda d chiziqgli akslantirish L algebrada differensiallash deyiladi.

Bizga L Leybnits algebrasi berilgan bo‘lsin. Ixtiyoriy xeL element uchun Ry:
L— L chizigli akslantirish aniglaylik.

R«Y)=ly,x] yelL.

Rx Operator L leybnits algebrasining differensiallashi bo‘ladi. Bunday

differensiallashlar ichki differensiallash deyiladi.

Bizga ma’lumki ixtiyoriy R yechimli Leybnits algebrasini quyidagicha yozish

mumkin
R=N+Q
Bu yerda N —nilradikal, Q —to‘ldiruvchi gism fazo.
Bizga f;, f;, . . ., fk chizigli akslantirishlar berilgan bo‘lsin va ular orqali
aniglangan
oufitooft+.. +oufk=0 1)

chizigli akslantirish berilgan bo‘lsin.
Agar o; Irning kamida bittasi noldan fargli bo‘lganda (1) akslantirish nilpotent

bo‘lmasa fi, fo, . . ., fk lar nil-bog‘liq bo‘lmagan akslantirishlar deyiladi.
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Quyidagi lemma, nilradikali berilgan yechimli Leybnits algebrasining
to‘ldiruvchi gism fazosining o‘lchami hagida.

1-lemma. [2] Q —to‘ldiruvchi gism fazoning o‘lchami, N —nilradikalning nil-
bog‘liq bo‘lmagan differensiallashlari sonidan katta emas.

Biz quyidagi nilpotent Leybnits algebrasining yechiluvchan kengaytmasini

o‘rganamiz. Bu algebra ushbu [3] ishda keltirilgan.

piley, e1] = ey [ez,e1] = e3,[eq, fi]l = ex + fr,[e2, f1] = ea.
1-tasdiq. u algebrasining differensiallashlari fazosining matritsaviy ko‘rinishi

quyidagicha bo‘ladi.

a, a as by b,
0 2a;+b; a, 0 b,
Der(u) =1 0 0 3a, + 2b; 0 0
0 0 c a,+by d,
0 0 0 0 2a4

1-teorema. Nilradikali u ga izomorf bo‘lgan yechiluvchan Leybnits algebralari

quyidagi o‘zaro izomorf bo‘lmagan algebralaridan biriga izomorf.

[e1, e1] = e;,[ez, 1] = e3,[e1, fi]l = e; + fi, [e2, f1] = es.
ey, x] = fi,[e2,x] = e; + f,,[e3,x] = 3es, [f1,x] = fi,
x,e1] = —fulx fil = —f1.

Ry:

ey, x] = fi, ez, x] = e; + f5,[e3,x] = 3es, [f1,x] = f1,
1=—fulx fil = —fu. [x. x] = f>.

[e1, e1] = ez, [ez,e1] = e3,[eq, f1] = ex + fo,[e2, f1] = e3.
[e1, x] = f1,[e2,x] = e; + f3,[e3, x] = 3es, [f1,x] = f1,
[x,e1] = =f1 + fo, [x, f1i]l = —f1, [x, x] = af>.

[e1, e1] = ez [ex,e1] =e3,[eq, fil = ex + fo,[ea, f1] = e3.
[e1, x] = f1,[e2,x] = e; + e3 + f5,[e3,x] = 3es, [f1,x] = f1,
[x,e1] = —fi + afs, [x fi]l = —f1, [x, x] = Bf>.
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AXBOROT XAVFSIZLIGI TALABLARI BO‘YICHA
AXBOROTLASHTIRISH OBYEKTLARINI ATTESTATSIYASI

Ramazonova M.Sh., Narzullayev M.E., Shobo‘tayev J.B., Madatov 1.Sh.,
Toshkent axborot texnologiyalari unversiteti
abdujabbor.madina.1989@gmail.com

Annotatsiya: Ushbu magolada axboroni himoya qilish vositalari va ushbu
vositalarni attestatsiyadan o ‘tkazish jarayonlari o ‘rganilgan va axborot xavfsizligi
talablari ko ‘rib chigilgan holatda talablar bo ‘yicha axborotlashtirish abyektlarini
attestatsiyasi o ‘rganilgan.

Kalit so‘zlar: Axborotlashtirish ob’yekti attestatsiyasi, attestatsiyalash,
muvofiqglik talablari, kadrlar tayyorlash, kadrlash tayyorlash darajasi.

Axborotlashtirish obektlari attestatsiyasi

Axborotlashtirish ob’yekti (AO) attestatsiyasi - bu ob’yektning axborot
xavfsizligi sohasidagi nazorat giluvchi organlarning normativ hujjatlari talablariga
muvofigligini tasdiglash uchun mo‘ljallangan axborot xavfsizligi vositalarini joriy
etish bo‘yicha ishlarning yakuniy bosqgichi hisoblanadi. Attestatsiyalash axborot
xavfsizligining haqgiqiy darajasini, axborot xavfsizligi vositalarini joriy etish bo‘yicha
tugallangan loyihaning muvaffaqgiyatini, shuningdek, axborot xavfsizligi standartlariga
muvofigligini tekshirish va tasdiglash imkonini beradi. 15-20% hollarda ushbu
bosgichda nomagbul va xavfli ogibatlarga olib kelishi mumkin bo‘lgan nugsonlarni
aniglash va tuzatish mumekin.

Attestatsiyalash ixtiyoriy yoki majburiy bo‘lishi mumkin. Ixtiyoriy - axborot
egasining tashabbusi bilan amalga oshiriladi va funktsional ko‘rsatkichlarni tasdiglash
yoki mustaqil ekspert baholash zarur bo‘lgan hollarda uning ma’lum standartlar va
axborot xavfsizligi talablariga muvofigligini tasdiglash uchun xizmat qgiladi.

Majburiy - O‘zbekiston Respublikasi gonunchiligida va vakolatli nazorat
giluvchi organlarning normativ-huquqgiy hujjatlarida belgilangan hollarda AO uchun
amalga oshiriladi. Shunday qilib, davlat sirlarini ifodalovchi ma’lumotlarni gayta
ishlash uchun mo‘ljallangan AO, davlat va shahar AT va boshgalar majburiy
sertifikatlanishi kerak. Shuningdek, faoliyatning ayrim turlari uchun litsenziyalar
olishga tayyorgarlik ko‘rishda attestatsiyalash majburiydir.

Chora-tadbirlar himoyalangan uskunani haqiqiy ish sharoitida kompleks
tekshirishni nazarda tutadi, uning davomida barcha zarur ish turlari bajariladi.
Attestatsiyalash talablarga muvofigligi nazorat qilinadigan ob’yektlarning butun
doirasini gamrab oladi (1-rasm):

- axborot tizimlari;

- avtomatlashtirish uskunalari bilan jihozlangan ish joylari;
- ma’lumotlar tarmoqlari;

- binolar.
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MTT-97 talablari asosida K-MTT talablari asosida

K-MTT 17-buyruq  21-buyruq
DSX bo’yicha NMX talablari asosida talablari asosida

Toifalar:
;:O,Ea muﬁ;,m 1-shaxsiy axborot
3_21;;1;?21 Y 2-xizmat siri
y 3-tijorat siri
4-boshga konfidensial axborot

Qisgartmalar:

DSX - davlat siri xavfsizligi

NMX - normativ meyoriy hujjat

KMTT - konfidensial axborotni himoyalash bo’yicha maxsus talab va
tavsiyalar

MTT — Maxsus talab va tavsivalar

1-rasm. Muvofiglik talablariga mosligi tekshiriladigan obyektlar doirasi
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AO quyidagilarga muvofigligi bo‘yicha attestatsiyadan o‘tadi:

- shaxsiy ma’lumotlarni himoya gilishga go‘yiladigan talablar;

- davlat axborot tizimlarini himoya gilishga go‘yiladigan talablar;

- maxfiy axborotni himoya gilishga go‘yiladigan talablar;

- davlat sirlarini tashkil etuvchi ma’lumotlarni gayta ishlaydigan axborot
tizimlariga go‘yiladigan talablar;

- attestatsiyalash, toifalash va tasniflash kerak bo‘lgan AOlari ro‘yxatini
aniglash.

Axborotni himoyalash vositalari obyekti quyidagi tartibda attestatsiyadan o‘tadi:

1. AOda axborotni muhofaza qilish bo‘yicha dastlabki ma’lumotlar va
hujjatlarni tahlil gilish va baholash, turkumlashtirishning to‘g‘riligini baholash;

2. Tagdim etilgan dastlabki ma’lumotlarning AOni joylashtirish va ishlatishning
haqiqiy shartlariga muvofigligini tekshirish;

3. Attestatsiyalash sinovlari uchun tayyorlangan AO uchun hujjatlarni
(jumladan, AO pasportlari va tashkiliy-ma’muriy hujjatlarni) ishlab chiqish;

4. Axborotni saglash va gayta ishlashning texnologik jarayonini tekshirish,
axborot chigib ketishining mumkin bo‘lgan kanallarini aniglash va ularni bartaraf etish
bo‘yicha chora-tadbirlar ro‘yxatini ishlab chigish;

5. AO o‘rnatilgan binolarning talablarga muvofigligini baholash, shu jumladan,
agar kerak bo‘lsa, o‘rnatilgan axborotni ushlab turish qurilmalari mavjudligini maxsus
tekshirish;

6. Kadrlar tayyorlash darajasini baholash;

7. Zarur bo‘lganda, axborotni himoya qilish bo‘yicha chora-tadbirlarni amalga
oshirish (axborotni himoya qilish vositalarini yetkazib berish, o‘rnatish va sozlash);

8. Attestatsiya sinovlarini o‘tkazish dasturi va metodikasini tayyorlash va
tasdiqlash;

9. Attestatsiya testlarini o‘tkazish, shu jumladan individual apparat va dasturiy
ta’minot, muhandislik, IT uskunalari va boshqgalar;

10. Axborot ob’yektlarining axborotni ruxsatsiz kirish va texnik kanallar orgali
sizib chigishidan himoya qilish talablariga muvofigligini tekshirish;

11. Hisobot hujjatlarini tayyorlash (sinov hisobotlari, attestatsiya sinovlari
natijalari bo‘yicha xulosalar);

12. ljobiy hulosaga kelinganda “Muvofiglik attestati’ni berish;

13. Attestatsiyalash natijalarini tahlil qgilish, axborotni texnik kanallar orgali
sizib chigishidan himoya qilish bo‘yicha ko‘rilayotgan chora-tadbirlarni
takomillashtirish bo‘yicha tavsiyalar ishlab chigish, aniglangan axborot chiqib ketish
kanallarini yopish.

https://t.me/Erus_uz Multidisciplinary Scientific Journal April, 2024 20



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 5 | 2024

Attestatsiya sinovlari axborotlashtirish obyektining axborot xavfsizligi bo‘yicha
muvofigligini gisgacha baholash, yo* | qo ‘yilgan qoidabuzarliklarni bartaraf etish bo*
yicha aniq tavsiyalar ishlab chigish, axborotlashtirish obyektini himoya qilish tizimini
belgilangan talablarga muvofiglashtirish, ushbu tizimni takomillashtirish,
axborotlashtirish obyektining ishlashini nazorat gilish bo‘ yicha tavsiyalar ishlab
chiqgish, shuningdek "Muvofiqglik attestatini” berish imkoniyati to‘g‘risidagi xulosa
bilan bilan yakunlanadi.

Xulosaga sinovlar davomida olingan natijalarni tasdiglovchi va Xulosada
berilgan xulosani asoslovchi test hisobotlari ilova gilinadi.

Attestatsiya natijalari bo‘yicha ijobly xulosa chigarilgan taqdirda,
axborotlashtirish ob’yektining axborot xavfsizligi talablariga muvofigligi to‘g risidagi
guvohnoma beriladi.

Muvofiqlik attestatining amal qilish muddati 3 yilni tashkil etadi, shu vaqgt ichida
attestatsiyalangan axborotlashtirish ob’yekti egasi axborotlashtirish ob’yekti
faoliyatining belgilangan shartlarini, himoyalangan ma’lumotlarni gayta ishlash
texnologiyasini va axborot xavfsizligi talablarini bajarish uchun javobgardir.

Kadrlar tayyorlash

Inson resurslarini boshgarish yangi xodimni ishga olishdan boshlanadi va undan
oldinrog — lavozimni ta’riflash bilan boshlanadi. Ushbu bosgichda, lavozim bilan
bog‘lig kompyuter imtiyozlarini aniglash bo‘yicha ishda axborot xavfsizligi bo‘yicha
mutaxassisni jalb gilish tavsiya etiladi.

Odamlarni boshqarishda ikkita umumiy tamoyilni yodda tutish kerak:

- Vazifalarni tagsimlash tamoyili rollar va mas’uliyatni shunday tagsimlashni
talab qiladiki, bir kishi tashkilot uchun muhim bo‘lgan jarayonni buzolmasin.

- Imtiyozlarni minimallashtirish tamoyili foydalanuvchilarga fagat Xxizmat
vazifalarini bajarish uchun zarur bo‘lgan kirish huquglarini ajratishni buyuradi.
Ushbu tamoyilning magsadi aniq — tasodifiy yoki gasddan noto‘g‘ri gilingan
xatti-harakatlardan keladigan zararni kamaytirish.

Nomzod aniglangandan so‘ng, u treningdan o‘tishi yoki hech bo‘lmaganda ish
majburiyatlari, shuningdek, axborot xavfsizligi goidalari va tartiblari bilan batafsil
tanishishi kerak bo‘ladi. U lavozimga kirishdan oldin va login nomi, parol va
imtiyozlar bilan tizim hisobini yaratishdan oldin xavfsizlik choralarini tushunishi
tavsiya etiladi.
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Tizim akkaunti yaratilgan paytdan boshlab uning ma’muriyati, shuningdek,
foydalanuvchi harakatlarini ro‘yxatga olish va tahlil gilish boshlanadi. Foydalanuvchi
ishlayotgan muhit, uning ish majburiyatlari va boshqalar asta-sekin o‘zgaradi.
Bularning barchasi imtiyozlarni mos ravishda o‘zgartirishni talab giladi.

Foydalanuvchining tizim akkauntini tugatish, aynigsa xodim va tashkilot
o‘rtasida ziddiyat yuzaga kelgan tagdirda, imkon gadar tezrog amalga oshirilishi kerak
(ideal holda, jazo yoki ishdan bo‘shatish to‘g‘risida xabar berilishi bilan bir vaqgtda).
Ish joyiga kirishni jismonan cheklash ham mumkin. Albatta, agar xodim ishdan ketsa,
u o‘zining barcha kompyuter uskunalarini va, xususan, agar shifrlash vositalaridan
foydalanilgan bo‘lsa, kriptografik kalitlarni oz qo‘liga olishi kerak.

Xulosa

Attestatsiyalash tashkiliy-texnik chora-tadbirlar majmui shaklida amalga
oshiriladi, ularning natijalariga ko‘ra u amalga oshiriladigan muayyan talablar va
standartlarga muvofiglik uchun "Muvofiglik sertifikati" beriladi.

Kadrlar tayyorlash muammosi axborot xavfsizligi nuqtai nazaridan asosiy
muammolardan biridir. Agar xodim o°z tashkilotining xavfsizlik siyosati bilan tanish
bo‘lmasa, u o‘z magsadlariga erishish uchun harakat gila olmaydi. Xavfsizlik
choralarini bilmasa, u ularga rioya gila olmaydi. Aksincha, agar xodim o°z harakatlari
yozib olinayotganini bilsa, ularni buzishdan o‘zini tutishi mumkin.

https://t.me/Erus_uz Multidisciplinary Scientific Journal April, 2024 22



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 5 | 2024

FOYDALANILGAN ADABIYOTLAR

1. Whitman, Michael E., and Herbert J. Mattord. "Principles of Information
Security." Cengage Learning, 2018.

2. Pfleeger, Charles P., and Shari Lawrence Pfleeger. "Security in Computing."
Pearson Education, 2015.

3. Whitman, Michael E., et al. "Management of Information Security." Cengage
Learning, 2018.

4. Scarfone, Karen, and Murugiah Souppaya. "Guide to Computer Security
Certification and Accreditation." CRC Press, 2006.

5. NIST Special Publication 800-37 Revision 2: "Risk Management Framework
for Information Systems and Organizations.” National Institute of Standards and
Technology, 2018.

6. Anderson, James A., and Peter D. Nash. "Security Engineering: A Guide to
Building Dependable Distributed Systems." Wiley, 2008.

7. NIST Special Publication 800-53 Revision 5: "Security and Privacy Controls
for Information Systems and Organizations.” National Institute of Standards and
Technology, 2020.

8. Carroll, John M., et al. "Information Assurance Handbook: Effective
Computer Security and Risk Management Strategies." McGraw-Hill, 2014.

9. National Security Telecommunications and Information Systems Security
Policy (NSTISSP) No. 11: "National Policy Governing the Acquisition of Information
Assurance (IA) and IA-Enabled Information Technology Products.” Committee on
National Security Systems, 2010.

10. Chapple, Mike, et al. "CISSP (ISC)2 Certified Information Systems Security
Professional Official Study Guide." Sybex, 2018.

11. National Security Telecommunications and Information Systems Security
Policy (NSTISSP) No. 6: "National Policy for Telecommunications and Automated
Information Systems Security." Committee on National Security Systems, 2003.

12. Schou, Corey, and Steven Hernandez. "Information Assurance for the
Enterprise: A Roadmap to Information Security." McGraw-Hill, 2007.

13. National Institute of Standards and Technology. "Security Standards for
Federal Information Systems and Organizations.” National Institute of Standards and
Technology, various editions.

https://t.me/Erus_uz Multidisciplinary Scientific Journal April, 2024 23



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 5 | 2024

DOI: https://doi.org/10.5281/zenodo.11095000

OCHIQ KODLI VA BEPUL DASTURIY VOSITALARDAN
FOYDALANISHDAGI ETIK MASALALAR

Ramazonova M.Sh., Murodov M.M., Narzullayev M.E., Shobo‘tayev J.B.,
Toshkent axborot texnologiyalari unversiteti

abdujabbor.madina.1989@agmail.com

Annotatsiya: Ushbu maqolada Internet tarmoglari orgali ochiq dasturiy
ta’'minotlar va ulardan foydalanishning afzalliklari va kamchiliklari hagida to ‘lig
ma’lumot keltirib o ‘tilgan. Shuningdek, ochig kodli dasturlar bilan bepul dasturiy
vositalar o ‘rganilib, ularning bir biridan farglari aniglangan.

Kalit sozlar: internet tarmog ‘i, ochiq dasturiy ta 'minot, ochiq kodli dasturiy
ta’minot, bepul dasturiy vosita.

Kirish

Biz hammamiz bepul dasturiy ta’minot yoki ochiq kodli dasturiy ta’minot hagida
eshitganmiz, lekin hali ham ko‘pchilik bu atamalar orasidagi fargni bilish muhimligini
tushunishmaydi. Kompyuter bo‘lmagan muhitda bu tushunchalar tez-tez
ishlatilmasligi mumkin, lekin ular kundalik hayotda mavjud va kompyuter, planshet
yoki smartfon kabi har ganday elektron qurilmaning dasturlashiga ta’sir giladi.

Xususiy dasturiy ta’minot fagat uni sotayotgan kompaniya manfaatlarini himoya
giladi va begonalar tomonidan muayyan ehtiyojlarga mos ravishda o‘zgartirilishi
mumkin emas. Uning o‘rniga, bepul yoki ochiq kodli dasturiy ta’minotdan foydalanish
va o°‘z hohishlaridan kelib chiggan holda sozlash mumkin.

Bepul dasturiy ta’minot. "Freeware" atamasi birinchi marta 1982 yilda paydo
bo‘lgan, u amerikalik dasturchi Endryu Fleglman tomonidan o‘zi ishlab chiggan aloga
dasturi uchun savdo belgisi sifatida ro‘yxatga olingan.

Bepul yuklab olish mumkin bo‘lgan vositalar:
dasturlarning beta versiyalari;
to‘lig huquqli paketlarning soddalashtirilgan analoglari;
drayverlar;
foydalanish go‘shimcha resurslarni olishni ragbatlantiradigan dasturlar.
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Bepul dasturning bitta afzalligi bor - siz pul to‘lashingiz shart emas, lekin bir
nechta kamchiliklar mavjud:
- avtomatik dastur yangilanishi yo‘q;
- texnik yordam yo‘q;
- ish jarayonida xatolar bo‘lishi mumkin.

Agar to‘rtta asosiy “erkinlik” hurmat qilinsa, dastur bepul dasturiy ta’minot deb
hisoblanishi mumekin:

0-erkinlik: Dasturni xohlaganingizcha ishga tushirish imkoni mavjud.

1-erkinlik: Dasturning manba kodini tekshirish va uni o‘zgartirish mumkin.

2-erkinlik: istalgan vaqgtda dasturning anig nusxalarini yaratish va targatish va
shu orgali boshgalarga yordam berish imkoni mavjud.

3-erkinlik: Dasturning o‘zgartirilgan versiyalari yordamida nusxalarini osongina
yaratish yoki tarqatish orqali hamjamiyatga hissa qo‘shish mumkin.

Erkin dasturiy ta’minot harakati asoschisi Richard Stallmanning so‘zlariga
ko‘ra, “Bu erkinliklar nafagat foydalanuvchi manfaati uchun, balki butun jamiyat
uchun ham hayotiy ahamiyatga ega, chunki ular birdamlikni targ‘ib qiladi.
Madaniyatimiz va kundalik faoliyatimiz ragamli dunyoga tobora ko‘proq bog‘langani
sayin uning ahamiyati ortib bormoqda”.

Maktablar uchun bepul dasturiy ta’minotga ega bo‘lish muhim afzallikdir,
chunki bu ularga xususiy dasturiy ta’minotdan bepul foydalanish imkonini beradi.
Dasturlarni o‘rganish qulayligi kodlashni o‘rganmoqchi bo‘lganlar uchun juda
muhimdir, chunki boshga odamlarning kodini o‘gish o‘rganish yoki muammoni hal
gilish vazifasini bajaradi.

Bepul dasturlarni yuklab olayotganda, siz "Troya oti" effektiga duch kelish
xavfini tug‘dirasiz: ishlab chiquvchi erkin tarqgatilayotgan paketga boshga dasturlarni
biriktirib qo‘yadi, ular paket o‘rnatilganda avtomatik ravishda kompyuterga
joylashadi. Ushbu dastur har doim ham xavfsiz emas!

Erkin dasturiy ta’minot turkumida ochiq kodli loyihalar alohida o‘rin tutadi.
Quyidagi dasturlardan ba’zilari (Mozilla Firefox, 7-Zip, FileZilla, Notepad++, Miro,
VLC, Apache OpenOffice, LibreOffice, Media Player Classic, GIMPshop, Google
Chrome) aynan shu turkumga tegishli.

Ochiq kodli dasturiy ta’minot (OKDT).

Dasturiy ta’minot yopig kodli (Microsoft Windows, MS Office - Xxususiy
dasturiy ta’minot) yoki ochiq kodli bo‘lishi mumkin. 1984 yilda ishlab chigilgan "erkin
dasturiy ta’minot" atamasi bepul olinishi, mavjud manba kodlari yordamida
o‘zgartirilishi va gayta targatilishi mumkin bo‘lgan dasturiy ta’minotni anglatadi.
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Dasturlar GNU GPL litsenziyasi ostida targatiladi va quyidagi talablarga javob
berishi kerak:

1. Faoliyatning muayyan sohalarida dasturiy ta’minotdan foydalanishda hech
ganday cheklovlar yo‘q.

2. Manba kodi bajariladigan modul bilan birga targatiladi yoki uni Kirish
mumkin bo‘lgan manbadan bepul/o‘rtacha narxda olish mumkin. Kod o‘qilishi
mumkin bo‘lishi kerak.

3. O‘zgartirilgan versiya umumiy sharoitlarda targatiladi. Ism yoki versiya
ragami o‘zgartirilishi mumkin.

4. Dasturdan ihtiyoriy shaxs foydalanishi mumkin.

1998 yilda "ochiq kodli dasturiy ta’minot™ tushunchasi Kiritildi. Rasmiy
ravishda, barcha bepul dasturiy ta’minot ochiq kodli dasturiy ta’minot deb hisoblanishi
mumkin. Ochiq kodli dasturlarni bepul deb tasniflash odatiy holdir, lekin ulardan
tijorat magsadlarida foydalanish tagiqlanmagan. Odatda, u Apache 2.0 litsenziyasi
ostida targatiladi. Ammo boshqga variantlar ham bor.

OKDT ning kamchiliklari:

1. Kafolatlangan go‘llab-quvvatlashning yetishmasligi: OKDT odatda
hamjamiyat tomonidan ishlab chigilganligi sababli, go‘llab-quvvatlash begaror va
kafolatlanmagan bo‘lishi mumkin. Bu muammolarni hal gilish va xatolarni tuzatishda
kechikishlarga olib kelishi mumkin.

2. Foydalanish giyinligi: OKDT dan foydalanish texnik bilimlarni talab gilishi
mumkin. Bu ba’zi foydalanuvchilar, aynigsa rivojlanish tajribasi cheklanganlar uchun
Kirishni cheklashi mumkin.

3. Standartlashtirishning yo‘gligi: OKDT ko‘pincha markazlashtirilgan
tashkilotga ega emas, bu esa loyiha doirasida standartlashtirishning yetishmasligiga
olib kelishi mumkin. Bu boshga OKDT dasturlari bilan integratsiyani giyinlashtiradi
va muvofiglik muammolariga olib kelishi mumkin.

4. Cheklangan resurslar: Ba’zi hollarda OKDT ishlab chiquvchilari cheklangan
resurslar va moliyaga duch kelishlari mumkin. Bu dasturiy ta’minotni ishlab chigish
va yangi versiyalarni chigarish tezligiga ta’sir gilishi mumkin.

5. Xavfsizlik kafolatlari yo‘q: OKDT shaffoflikni ta’minlashi va zararli kodni
tekshirishi mumkin, ammo OKDT dan foydalanish dasturiy ta’minot xavfsizligini
kafolatlamaydi. Dasturchilar va foydalanuvchilar dasturiy ta’minot xavfsizligini
ta’minlash uchun faol choralar ko‘rishlari kerak.

OKDT kontseptsiyasi koplab foydalanuvchilar tomonidan xatolarni aniglash va
tuzatish orgali dasturiy ta’minotning ishonchliligi va sifatini oshirishga asoslangan.
Ochiq kodli loyiha doimiy ravishda ko‘plab dasturchilar tomonidan sinovdan
o‘tkaziladi.
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Ochig kodli loyihalarga misollar:

- Tibbiyot sohasida: tasvirga ishlov berihsga mo‘ljallangan ko‘p platformali 3D
Slicer paketi (Linux, Windows, macQOS).

- Meteorologlar uchun: DEGRIB dasturi (Windows) va ZyGrib (Linux), GRIB
formatida meteorologik ma’lumotlarni gayta ishlash dasturi.

- 1C buxgalteriya dasturining analogi: Ananas (Windows, Linux).

- WEB-sayt ishlab chiquvchilari uchun: Drupal dvigateli, Python kutubxonasi,
Django ramkasi, Moodle veb-ilovasi.

- Virtual mashina: Windows, macQOS, Linux, FreeBSD, Solaris uchun
VirtualBox.

- Operatsion tizimlar: Linux, GNU.

- Ma’lumotlar bazalarini boshqgarish tizimlari: PostgreSQL.

- OpenStack bulutli yechimlarini yaratish bo‘yicha loyihalar toplami.

- Linuxda ishlaydigan Kubernetes konteynerlarining klasterlarini boshgarish
loyihasi; Google, Docker, IBM, Microsoft, RedHat tomonidan qo‘llab-
quvvatlanadi.

- Swift dasturlash tili, ochig kodli loyihalar uchun mashhur dasturlash tili
hisoblanadi.

Google uzoq vaqtdan beri ochiq kodli texnologiyani keng joriy etib kelmoqda.
Uning ushbu turdagi barcha loyihalari, ulardan 200 ga yagini Google Open Source
portalida mavjud. Resursda nafagat dastur kodlari, balki ulardan foydalanish va
go‘llab-quvvatlash bo‘yicha hujjatlar ham mavjud. Ochiq tagdim etilgan koddan
ganchalik keng foydalanishingiz mumkinligi litsenziyada ko‘rsatilgan, odatda kod
dastur matnida to‘g‘ridan-to‘g‘ri joylashtirilgan.

Apple, Swift tilining manba kodlarini ochib, Apple uchun mavjud ilovalar sonini
ko‘paytirishga harakat gilmoqgda. Tilning joriy versiyasida cheklovlar mavjud:
ishlanmangizni AppStore-ga yuklash uchun litsenziyalangan Swift-ni xarid gilishingiz
kerak bo‘ladi.

Shartli-bepul dasturiy ta’minotlar.

Bepul tarqgatiladigan ba’zi dasturlarda cheklovlar mavjud:

- ishning davomiyligi bo‘yicha;

- ishga tushirilganlar soni bo‘yicha;

- funksionallik nugtai nazaridan.

Tarqgatish bepul bo‘lgan dasturlar “shareware™ deb tasniflanadi. Ushbu
dasturning magsadi dasturni tanishtirish va ularni sotib olishga ko‘ndirishdir. Oddiy
litsenziyani sotib olib, sharware dasturni to‘liq ishlaydigan paketga aylantirish
mumkin.
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Ishlash muddatini va ishga tushirish sonini cheklash uchun trial-himoya -
maxsus hisoblagichlar go‘llaniladi. Cheklangan funktsional dasturiy ta’minot sifatida
demo versiya yoki cheklangan xizmatga ega versiya tagdim etiladi. Ba’zida ishlab
chiquvchi dastur kodiga reklama Kiritiladi, bu esa paket bilan ishlashni giyinlashtiradi.
Reklama banneridan xalos bo‘lish uchun to‘lovni amalga oshirish kerak.

Shareware litsenziyasiga ega dasturlarga misollar:

- WInRAR arxivi (30 kun);
- Nod32 antivirusi (30 kun).

AcrobatReader - bu cheklangan funksionallikka ega dasturga misol. U
AdobeAcrobat to‘plamining tarkibiga kiruvchi dastur bo‘lib, fagat PDF-fayllarni
ko‘rish imkonini beradi. Ushbu turdagi fayllar bilan to‘lig ishlash uchun Acrobatning
to‘ligroq versiyasini sotib olish kerak.

Yirik ishlab chigaruvchi kompaniyalar o‘z mahsulotlarini o‘rganib chigish
uchun shaxsiy foydalanish uchun bepul tagdim etadilar. Agar ularning dasturiy
ta’minotidan tijorat magsadlarida foydalanish rejalashtirilgan bo‘lsa, litsenziyani sotib
olish zarur bo‘ladi.

Masalan, Oracle MBBT distributivi va u bilan ishlash uchun utilitalarni bepul
yuklab olish imkonini beradi. Bunday holda, gayta ishlangan ma’lumotlar massivining
hajmiga cheklovlar go‘yiladi. Ammo ma’lumotlar bazasi bilan ishlash tamoyillarini
o‘rganish va protseduralarni yozish ko‘nikmalarini o‘rganish uchun dasturiy ta’minot
bilan ishlashning cheklovli variant ham mos keladi.

Aslida, ochiq kodli dasturiy ta’minotning "manba kodini" yuklab olayotganda,
uni ishlatish uchun ma’lum xarajatlarga tayyor bo‘lish kerak. Litsenziyani sotib
olishning hojati yo‘q, lekin ma’lum bir vazifani amalga oshiruvchi dasturni yaratish
uchun undan foydalanadigan dasturchilarning ishiga haq to‘lash kerak bo‘ladi.

Ochig manba (open source) terminologiyasi erkin dasturiy ta’minot (freeware)
tushunchasi bilan yuzaga kelishi mumkin bo‘lgan tushunmovchiliklarni oldini olish
uchun yaratilgan. Ingliz tilida bu so‘z bepul deb talgin gilinadi, ammo bu holda u
hagigatan ham dasturning narxiga emas, balki uning erkinligiga ishora giladi.

Barcha bepul dasturiy ta’minotlar ochig kodli, ammo barcha ochiq kodli
dasturlar bepul emas. Farqi dastur uchun ishlatilishi mumkin bo‘lgan
litsenziyalardadir: ba’zilari boshqgalarga garaganda kamroqg ruxsat beradi va yugoridagi
erkinliklarni hurmat gilmaydi.

Xulosa
Xulosa qilib aytganda, OKDT shaffoflik, moslashuvchanlik, kengayish va
foydalanuvchanlik kabi ko‘plab afzalliklarga ega. Boshga tomondan, uning
kamchiliklari ham bor, masalan, kafolatlangan qo‘llab-quvvatlashning yetishmasligi
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va ba’zi foydalanuvchilar uchun foydalanishdagi qgiyinchiliklar mavjudligi. Ochiq kod
zamonaviy dasturiy ta’minotning ajralmas gismi bo‘lib, innovatsiyalar va dasturiy
yechimlarni ishlab chigishda muhim rol o‘ynaydi.
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Abstract. In this article, one of the problematic issues of our time, in the process
of supplying combat vehicles and military equipment with oil products, which is one of
the problematic issues of our time, is considered to be due to evaporation during
bottling, which depends on a large number of factors (meteorological conditions,
temperature at that time, physical and chemical properties of oil and oil products, etc.)
will be released. Today, it is no secret that in the process of supplying military vehicles
with petroleum products, they face a number of problems. Our current main task is to
monitor the process of supplying military equipment with oil products, to create a
program that meets the requirements of today’s digitization. That’s why we 're working
on creating software.

Key word: oil products, evaporation, process, the wind, reservoir, formula,
mass.

1. Introduction

For continental regions, a suitable empirical equation is chosen. Mass losses
during the injection of AIl-91 gasoline into the selected equation were theoretically
calculated and compared with the results in the conditions of Uzbekistan. One of the
biggest economic problems is the loss of mass of liquids in the process of bottling oil
products, tank-to-tank, reservoir-to-reservoir, or conventional automobile fueling
stations (AFS). In addition, the spread of oil and petroleum products into the
atmosphere creates serious environmental situations. The weaving of oil and petrolum
products into the ground, forming a coating (thin layer) on the surface of the soil, causes
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the disruption of the exchange of substances by blocking its capillary pores. As a result,
soil erosion occurs. Oil and petrolum products that have fallen into the water form a
thin layer in the water and cause the death of the aquatic and animal world.

2.Materials and methods

Evaporations from oil and petroleum product spills during injection process are
dependent on a number of factors (meteorological conditions, temperature at that time,
physical and chemical properties of oil and petroleum products, etc.).

While evaporation refers to the process of volatilization of molecules on the
surface of oil products (leaving their surface), in fact, technologically explained,
evaporation is the process of transition of molecules from the liquid phase to the
gaseous state. To scientifically explain the phenomenon of evaporation, all liquids
retain their volume but change shape, while gases, on the other hand, retain neither
their shape nor their volume [1, 2, 3].

:

2
e

Figure 1. Process of transition of oil products from liquid phase to gas phase.

Am- the mass of evaporating gasoline, and the reason for taking a special
derivative from it is that mass is multi-functional (density, temperature, time, etc.);

3. Results and discussion

From the above picture, it can be concluded that the mass (quantity) of oil and
petroleum products (liquids) decreases during the evaporation process. Usually, the
speed of the evaporation process depends on the molar mass of liquids (M), conditions
of storage in open or closed reservoirs, external temperature (T) and other factors. One
of the most important of them is that the factor that causes the acceleration of
evaporation changes depending on the wind speed, which causes changes in the layers
of the atmosphere caused by external forces.
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In all the literature, the evaporation process of oil and oil products is mainly
considered in two cases, the first one is constant force (considered as no wind) and the
second one is considered variable wind speed.

G =YY (40,35 +30,75U) - 1073 - P, - x; - /M, (1)
Where,

G - the amount of hydrocarbons that evaporate, g/m?-hour;

I — the number of fractions in the petroleum product,

U — wind speed at a height of 20 cm above the spill surface, m/s;

P— the saturation vapor pressure of each fraction, Pa;

xi—mole fraction of each fraction in the vaporized hydrocarbon mixture;

M — fraction molar mass, g/mol.

The formula representing the decrease in the amount of hydrocarbons in the
process of evaporation of the mixtures in the state taking into account the composition
and physico-chemical properties of petroleum products, as well as the wind speed (1).

120
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Figure 2. Evaporation of automobile gasoline Al-91 (1), automobile gasoline Al-80
(2), diesel fuel (3) at a wind speed of 0.4 m/s at the time of oil product injection.

The disadvantage of this method is the assumption about the constancy of the
evaporation of the oil product over time and the unavailability of information about the
error in the calculation of variability.

Assessment of the acceptability of equation (1) as a basis for calculating the
evaporation of petroleum products is carried out by us in two stages. In the first stage,
the principles of the equation are applied, in the second stage, a change in the solution
of the problem based on the equation (1) was adopted, taking into account the gradual
evaporation of oil products with a change in its composition.

We considered it the goal of our scientific work to consider as an example the
reduction of the mass amount of gasoline in vapors in tanks located in a horizontal
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position. In turn, the rapid change in the mass of gasoline poured from tanks to military
equipment depends on its density, gas consumption, pressure change, kinetic viscosity,
the concentration of the evaporating product during the saturation time, and its average
vaporization concentration.

Scientific investigations have led to the fact that several literatures have provided
information and equations on the reduction of the mass of petroleum products during
the transfer of oil products from the reservoir to the reservoir or from the reservoir to
the tank or from automobile fueling station by mass. So, there are several empirical
equations for mass loss and evaporation, In order to find out which of them is suitable
for the conditions of Uzbekistan, we considered it the main task to make a theoretical
scientific analysis in order to find out how oil products change during the pouring
process when the temperature and wind are constantly changing due to a sharp content
change. The first of them was a modification of the oil product, that is, in a word, the
Al-91 or Al-80 brand of gasoline was obtained, from a chemical point of view, the
molar mass is clear, and secondly, the most important temperature change depends on
the external temperature of the environment and the internal temperature of the
reservoir where the oil product is stored. It also depends on the effect of wind speed as
an external force that accelerates the process of evaporation. The most important thing
Is to estimate the mass loss of oil products using the empirical formulas developed by
scientists, knowing the concentration of saturated gasoline vapors and the average
concentration of saturated gasoline vapors.

We set a goal to study empirical formulas developed by scientists in the
theoretical aspect, which equation is closest to us in our country, which has a
dramatically changing continentality in the conditions of Uzbekistan. For this, the oil
product given to us is a complex liquid and does not have a specific formula. Petroleum
products are mostly physical in nature, when the number of carbon atoms in the
composition is equal to 4...5, if the appearance is brown, light aromatic gasoline is
obtained. If the number of carbon atoms is close to 10, then such an oil product is
obtained only by a chemical method (cracking method). In turn, colored compounds of
oil are diesel fuel. Diesel fuel is also complex, in which the average molecular mass of
hydrocarbons is in the range (110...230), boiling point (170...380)°C. In addition,
lubricants, which are several times heavier by mass, are obtained from diesel fuel, and
at the end, fuel oil and asphalt are obtained. Therefore, oil products differ by country.
Based on this, the mass is also variable. If we consider mass as a function, then mass
depends on several parameters.

The surface area S; (m?) spilled on the ground during the injection of inorganic
liquids is the formula for its determination

Si=fqVs (2)
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Where, f, spillage coefficient

V;— volume of liquid

given and presented in works by the following authors [4,5]. The authors
proposed to calculate the intensity of evaporation using the following empirical
formula.

W=10"°-n-VM- Py (3)
Where,

n- The coefficient of acceptance of the dependence of the temperature and speed
of evaporation on the surface of gasoline on the surface of the air is taken as 1 if the
liquid is outside;

M — the molar mass of gasoline is kg/mol;

Py — pressure of gasoline at saturated temperature, kPa.

Then n=1 because it is in the open air at the time of pouring, the above formula
will look like this.

W =10"%-VM - Py (4)

[4,5] the literature states that the density of gasoline at 15 °C is 725-780 kg/m3,
but at other temperatures [-10...+40 °C] the density of petroleum products varies with
temperature [6].

According to the analysis of the literature and the conclusion of the authors, the
change in the mass of oil products during the pouring process depends on the concrete
(exact one) brand of oil products, and it is emphasized that the temperature depends on

the volume of the oil products being poured and the time of pouring.
B

Gr(tq, Vs, ©) = 107 - VM - <1oA'm> oVt (5)

Using the above formula, the relationship between the injection process and the
mass for the Al-91 brand of gasoline is given in the table below.

4. Conclusions

In conclusion, it should be said that in the article, scientific comments were made
on the literature analysis of the evaporation processes of oil and petroleum products
during injection. Also, the theoretical equations of mass losses of oil and petroleum
products injection processes were studied and the appropriate empiric equation was
selected for sharp continental regions. Mass losses during the injection of Al-91
gasoline into the equation (formula) were theoretically calculated and compared with
the practical results in the conditions of Uzbekistan.
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Annotatsiya: Ushbu maqolada O ‘zbekiston Respublikasi hududida ishlab
chigarilgan va ozigaviy magsadlardan foydalaniladigan sut va sut mahsulotlariga,
jumladan xom sut, sut mahsulotlari, sut va sut mahsulotlarini ishlab chigarish, saglash,
tashish va eksport jarayonlari, sutni gayta ishlash mahsulotlarini ishlab chigarish
uchun zarur bo‘lgan funksional komponentlar tegishli hisoblanadi. Ayni paytda
zamonaviy texnik talablardan biri jismoniy shaxslar tomonidan shaxsiy foydalanish
uchun, keyingi ikkilamchi mahsulotni gayta ishlash, yoki ishlab chigarilgan sut va sut
mahsulotlaridan foydalanilib ular asosida tayyorlanadigan pazandalik va gandolat
mahsulotlarini sotishni, ozigaviy va biologik faol go ‘shimchalar bilan boyitish nazarda
tutilgan.

Kalit so‘zlar: funksional komponentlar, laktoza, yog* kislotalar, aminokislota,
pigmentlar, fosfatidlar, sterinlar, fermentlar, gormonlar, streptokok, bolgars
galampiri palochkasi, atsidofilnaya palochka, pasterizatsiy, sterilizatsiya.

Asosity  gism. 2017 vyil 7-iyul kuni Oc<zbekiston Respublikasi Vazirlar
Mahkamasining “Sut va sut mahsulotlarining xavfsizligi to‘g‘risidagi umumiy texnik
chora tadbirlarni tasdiglash haqida™ gi 474-sonli garoriga gabul gilindi. Sut va sut
mahsulotlarining xavfsizligi to‘g‘risidagi umumiy texnik chora tadbirlari rasmiy e’lon
gilingan kundan boshlab o°‘n sakkiz oy o‘tgandan keyin amalga kiritilishi belgilangan.
Ozig-ovgatga ishlatish uchun asosan sigir sutidan foydalaniladi. Aholi tomonidan
bilan, asosan sutning shu turi hagida so‘z yuritamiz [1]. Sut zavodlarda pasterlanadi
va gaynatiladi. Pasterlangan sut gaymog‘l olinmagan, yog‘liligi standart normaga
yetkazilgan, vitaminlashtirilgan bo‘ladi. O‘zbekistondagi sut zavodlarida sutdan
separatsiya usulida gaymoq, sariyog* olinadi, pasterlangan va gaynatilgan ichimlik sut,
sut kukuni, quyultirilgan (konservalangan), vitaminlar kushilgan sutlar va boshga
mahsulotlar ishlab chigariladi. Sut fagat go‘daklargagina emas, balki voyaga
yetganlarga ham foydalidir, chunki unda kalsiy va vitamin C anchagina.
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Sut — bu gimmatbaho mahsulot bo‘lib uning tarkibida 200 dan ortiqg
komponentlar bo‘lib, odam organizmi uchun g‘oyat muhim va zarur bo‘lgan barcha
0ziq moddalar mavjud.

Sut emizuvchilar sinfiga mansub barcha turdagi urg‘ochi hayvonlar sut bera oladi.
Yer yuzida ularning 6000 ta turi mavjud. Bulardan go‘y, echki, sigir, qutos, yak, biya,
tuya, bug‘u va xachir sutlari iste’molda ishlatiladi. Sutning ozigaviy qimmati deb,
undagi ogsil, yog‘, laktoza, mineral moddalar, vitaminlar, fermentlar, gormonlar,
pigmentlar va gazlar yig‘indisiga va ularning yengil hazm bo‘lishiga tushuniladi.
Odam bir kunda 0,5 dan 1,5 litrgacha, bir yilda esa 180-500 kg sut iste’mol qilishi
kerak. Agar odam 1 kunda 15 g sariyog* iste’mol qilsa, u 375 gramm sut ichgan bo‘ladi,
175 gramm sut iste’mol qilsa, 18 gramm pishloq iste’mol gilgan barobar bo‘ladi va
hokazo.

Sut yosh organizm uchun zarur bo‘lgan barcha ozigaviy moddalarni o°zida
saglaydi. Bir litr sut tarkibida 32 gramm ogsil (4 ta tovuq tuxumiga teng) sut gandi
hamda ma’lum barcha vitaminlar, mineral tuzlar bo‘ladi. Yangi sog‘ilgan sutning ta’mi
ozgina shirinroqg bo‘lib, ranggi og-sarg‘ishroq. Sut oziga xos suyuq, bir jinsli issiglik
ishlov berilgach yanada suyuq bo‘ladi, sovutilganda esa jipslashadi. Sigir sutining
kimyoviy tarkibi turli elementlardan tashkil topgan bo‘lib, unda (foiz hisobida): suv -
87,5; qurug moddalar - 12,5; shu bilan birga sut yog‘i - 3,8; ogsil - 3,3 (bulardan: kazein
- 2,7; albumin - 0,5 va globulin 0.1), sut gandi - 4,7; mineral moddalar - 0,7.

SUTNI YUQORI TEMPERATURADA PASTERIZATSIYALASH
USKUNASI (1000l/soat). Sut mahsulotlarining yaroglilik muddatini oshirish uchun
eng avvalo ularni gadoglashdan avval sterillash tavsiya etiladi. Sterillash uskunasi
mahsulotni gisqa muddatda 130 °C ga ko‘tarib uni yana tezda sovutish yo‘li bilan
sterillaydi.

Sterilizatsiya jarayoni: ultra yuqori haroratli lahzalik sterilizatsiya mashinasi
umumiy material zanglamas metalldan, oldindan gizdirish uchun issiglik almashinish
moslamasida sentrafuga nasosli sterilizatsiya mashinasidan iborat, yuqori harorat bilan
to‘ldirilgan tankerdan keyin,139 °C haroratda 3 soniya ushlab turib, mikroblar va
fermentlarni tezda o‘ldirildi. Issiglik barrelidan keyin sovutish uchun sovuq material
bilan issiglik almashinuvi orgali, o‘rtacha harorat 35 © C dan pastga tushiriladi. shundan
so‘ng mahsulotni gadoglash mumkin bo‘ladi. Nagfagat sut, balki sharbatlar ham shu
tarzda sterillanadi.

Sutning mineral modda (Ca) kalsiy, (K) kaliy, (Na) natriy, (Mg) magniy, (F)
fosfor, (Fe) temir va h.k.) lardan iborat bo‘ladi. Ularning hammasi inson organizmi
uchun katta ahamiyatga ega.
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Sut yog‘i — sutning eng gimmatli tarkibiy qismi bo‘lib, u asosan yog*
kislotalaridan tashkil topgan. Sut yog‘ida 60 dan ortiq asosiy va ikkinchi darajali yog*
kislotalari bor. Sut yog‘i triglitseridlarida uchraydigan asosiy kislotalarga palmitin,
miristin, olein va stearin kislotalari kiradi. Sut yog*i texnologik xususiyatiga ko‘ra 27-
35°C haroratda eriydi, 17-21 °C da qotadi. Sut yog‘i alohida tarkibi va ta’mi bilan farq
giladi. Sut tarkibida yog‘ diametri 3-5 mkmga yakiq shar shaklida uchraydi. Bir
millilitr sut tarkibida 4 milliardga yagin yog* sharchalari bo‘ladi. Yog* sharchalarining
ogsilli gobig‘i ularni stabillashtiradi shuning uchun ular bir-biriga yopishmaydi. Yangi
sog‘ilgan sut tarkibida sut yog‘i emulsiya, sovutilgan sutda esa suspenziya ko‘rinishida
bo‘ladi. Sut tarkibidagi yog‘ning yog® sharchalari ko‘rinishida bo‘lishini mikroskop
ostida kuzatish mumkin. Bu yog® sharchalarining har biri murakkab ogsilli
komponentdan iborat gatlam bilan o‘ralgan. Bir tomchi sut tarkibida 10 mird.dan ko‘p
yog® sharchalarini sanash mumkin. Ularning o‘lchami sigirning nasli, laktatsiya
davriga garab 0.5-5 mkm oralig‘ida bo‘ladi.

Sut ogsili — har xil aminokislotalardan iborat murakkab organik birikma.

Ogsil sutdagi umumiy qurug moddalarning to‘rtdan bir gismini va quruq [2]. Sut
tez buziluvchan mahsulot hisoblanadi. Ko‘pincha, sut bakteriyalar ta’sirida buziladi.
Sut kislotasining hagigiy  bakteriyalari  (streptokok, bolgarskaya palochka,
atsidofilnaya palochka) sut kislotasi mahsulotlari  tayorlashda qo‘llaniladi.
yog‘sizlantirilgan moddalarning uchdan bir gismini tashkil etadi. Sutda hammasi
bo‘lib 16 ga yaqgin har xil ogsil moddalari uchraydi. Sut ogsili asosan kazein, albumin,
globulin va boshga azotli moddalardan tashkil topgan. Sutdagi ogsilning 80 % kazein
va 16 % zardob ogsili tashkil etadi. Sut ogsili kazein barcha sut mahsulotlarining asosiy
tarkibi gismi hisoblanadi. Kazein tarkibida bir gancha aminokislotalar (prolin, sistin,
triptofan, tirozin, valin, arginin va asparagin) uchraydi. Kazein sut mahsulotlari:
pishlog, suzma, gatiq va boshga mahsulotlar tayorlashda muhim hisoblanadi. 1 litr sut
yoki undan olingan kefir, tvorog, prostokvasha katta yoshdagi odamning ogsilga
bo‘lgan bir kunlik ehtiyojini gondirishi olimlar tomonidan isbotlangan.

Sut gandi (laktoza) — energiya manbai hisoblanadi. U oz tarkibida glyukoza va
galaktozani saglaydi va ozigaviy gimmati jihatidan gand-lavlagi yoki shakargamishdan
olingan gandga o‘xshaydi. Lekin shirinligi jihatidan ulardan past. Sut gandi disaxarid
hisoblanadi, u suvda yaxshi eriydi. Harorat ko‘tarilishi bilan uning erish xossasi ham
ortadi. Sut gandi mikroorganizmlar bilan birga sutning va sut mahsulotlarining
achishiga sharoit yaratadi, natijada sut kislota hosil bo‘ladi.

Sut tarkibidagi vitaminlar har xil organik birikmalardan iborat bo‘lib, unda 30 ga
yaqin vitaminlar bor. Aynan shu sut mahsulotlar inson organizmini vitaminlar bilan
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ta’minlab turadi. Agar organizmda vitaminlar etishmasa, moddalar almashinuv
jarayoni buziladi va organizm kasallanadi.

Vitamin "A" (retinol) ko‘rish quvvati, organizmning o‘sishi, teri ustining meyorda
saslanishi uchun zarur hisoblanadi. 1 kg sut tarkibida 0.2 dan 10 mggacha "A" vitamini
bo‘lib, sutni 85°C haroratgacha gizdirilganda uning migdori 25% ga kamayadi.

Vitamin "B1" (tiamin) - suvda eruvchan. Insonning bu vitaminga bo‘lgan bir
kunlik ehtiyoji 2-3 mg/ni tashkil etadi. Bu vitaminning yetishmasligi natijasida asab
sistemasi faoliyatining buzilishiga, agliy charchash holatining ko‘tarilishiga va nevroz
kasalligining paydo bo‘lishiga olib keladi. Bundan tashgari yurakning normal ishlashi
ham buziladi. "V1" vitaminining etishmasligi radikulitning boshlanishi va paydo
bo‘lishining sabablaridan biridir. 1 kg sut tarkibida 0,3-0,5 mg vitamin "B1" bo‘ladi.
Sutga issiqlik ishlov berish vagtida bu vitamin to‘laligicha saglanadi.

Vitamin "B2" (riboflavin) - suvda eruvchan. Insonning bu vitaminga bo‘lgan bir
kunlik ehtiyoji 2-3 mgni tashkil etadi. Vitamin "B2" ning yetishmasligi natijasida
yog‘lar almashinuvi, ogsil hosil bo‘lishi buziladi, aminokislotalar foydalanilishi
kamayadi. Bundan tashqari ko‘z kasalliklari boshlanadi. Odam vazni kamayib, tez
charchash holati boshlanadi, kamgonlik va jarohatning tuzalishi sekinlashadi.

Bolalarda "B2" vitamin etishmasa o‘sishi to‘xtaydi. 1 kg sut tarkibida "B2"
vitamini 0,8-1,8 mg miqgdorda bo‘ladi. Issiglik ta’sir etganda bu vitamin ham
o‘zgarmay saqglanadi. Vitamin "B3" (pantoten kislotasi). Suvda eruvchan vitaminlar
guruhiga Kkiradi. Insonning bu vitaminga bo‘lgan bir kunlik ehtiyoji 5-10 mgni tashkil
etadi. Vitamin "B3" mikroorganizmlar yordamida gisman sintezlanadi. Bu vitaminning
etishmasligi ovgatdagi ogsillar, uglevodlar va yog‘lardan foydalanishni kamaytiradi.
Yurak kasalligiga olib keladi. Oshgazonda og‘riq boshlanib, oshqozon va ichak
faoliyatining buzilishiga olib keladi. 1 kg sut tarkibida 1,8-4,4 mg "B3" vitamini
bo‘ladi. Pasterizatsiya gilingan sut kasal tug‘diruvchi mikroorganizmlarni yo‘qotish
va saglaganda turg‘unligini oshirish magsadida 65-85 °C haroratda termik ishlov
berilgan sutdir; yog‘i olinmagan, yog‘sizlantirilgan va seryog® sutlar pasterizatsiya
gilinadi. Sterilizatsiya gilingan sut o‘zining tarkibiga ko‘ra pasterizatsiya gilingan
sutdan farq gilmaydi. Sterilizatsiya jarayoni avtoklavlarda 103-104 °C dan 118-123°C
gacha bo‘lgan haroratdagi bosim bilan o‘tkaziladi; bunda hamma mikroblar va
ularning sporalari o‘ladi [3].
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Turli hayvonlar sutining o‘rtacha kimyoviy tarkibi
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1 litr sut katta yoshdagi kishilarning Kkalsiy, fosfor va vitaminlarga
bo‘lgan ehtiyojini gondiradi hamda 2720.103 J/kg energiya giymatiga ega. Sutdagi
plastik moddalapga: ogsillar, mineral moddalar kiradi. Ogsillar sutning eng gimmatli
tarkibiy gismi hisoblanadi. Sut ogsillapi asosan, 3 turdagi ogsillar, kazein, albulin va
globulindan iborat. Xom sutda bular erigan holda bo‘ladi. Sutdagi barcha ogsilning
o‘rtacha 76-88 % kazeinga to‘g‘ri keladi.

Albulin sutda kazeinga garaganda 6 baravar kam bo‘ladi. Sutda 0,1 % miqgdorda
globulin bor, lekin u sentibiotik va ammun xossalapga ega bo‘lib, organizmga yuqori
kasalliklardan himoya giladigan antitelar manbai bo‘lib xizmat giladi.

Sigirlar ikki usulda: mashinada va go‘lda sog‘iladi. Fermalarda barcha ish
jarayonining ichida sigirlarni sog‘ish jarayoni ko‘p mehnat talab qiladi. Sigirlarni
mashinada sog‘ish bu ish jarayonini ancha yengillashtiradi. Sigirlar mashinada
sog‘ilganda 2 va 3 taktli sog‘ish apparatidan foydalaniladi. 3 taktli sog‘ish apparati
buzoglarni emish jarayonini takrorlaydi, shuning uchun bunda aparatlar sigirlarni
sog‘ishga qulay hisoblanadi. Ularda dam olish takti bo‘lib elin vagtincha dam oladi.
Sog‘im apparatlari quyidagi gismlardan iborat: kollektor, pulsator, sogish satili
gopqgog‘i bilan, rezina naylar.

Kollektor — stakanda vakkumni o‘zgartiribturadi va sut yig‘ilshini ta’minlaydi.
Pulsatator — doimiy vakumni o‘zgaruvchan qilib beradi.

Uch taktli apparatda: so‘rish takti sigish takti va dam olish takti mavjud. Surish taktida
stakanning ikkala kamerasida (so‘rg‘ich osti va stakan devorlar orasida) vakum hosil
bo‘lib, elin so‘rg‘ichidan sut chiqishini ta’minlaydi. Siqish taktida stakan devorlari
orasi havoga to‘ldiriladi (bosim hosil bo‘ladi), so‘rg‘ich osti kamerada vakkum hosil
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bo‘lib, natijada siqish yuzaga keladi, so‘rg‘ich ugalanganday bo‘ladi. Dam olish taktida
so‘rg‘ich osti va stakan devorlari orasiga havo yuboriladi, natijada so‘rg‘ich dam oladi.
Bu vaqgtda so‘rg‘ichda gon aylanishi tiklanadi. Uzoq taktli so‘rishda vaqtning 60 foizi
sarflash egallaydi, sigish 10% va dam olish 30% ni tashkil giladi. Ikki taktli
apparatlarda dam olish takti yo‘q. So‘rish takti 66% siqgish takti 34% ni tashkil giladi.
So‘rish taktida so‘rg‘ich ostida va stakan devorlari orasida vakkum hosil bo‘lib, sut
so‘rg‘ichdan chigariladi. Sigish taktida so‘rg‘ich ostida vakkum, stakan devorlari
o‘rtasiga havo yuboriladi. Natijada sigish hosil bo‘ladi. Shunday qilib, sog‘ish
stakanlari ichida yoki so‘rg‘ich tagida doimiy ravishda va vakuum hosil bo‘ladi.
Shuning uchun sog‘ish oxiriga borib stakanlar tepaga siljiydi, bu vaqtda elindan sutni
so‘rish sekinlashadi yoki umuman to‘xtaydi. Stakanlarni tepaga siljitishni oldini olish
uchun Qaynatib pishirilgan sut yog‘liligi 6 foiz, yog‘i olinmagan sutdan tayyorlanadi.
U 80-85 °C haroratda 4 soat yoki 90-95 °C haroratda 2-3 soat mobaynida saglanadi.
Pasterizatsiyalangan sut turlari ko‘pligiga garamasdan hamma sut turlari uchun bir xil
bo‘lgan operatsiyalari mavjud. Pasterlangan sutlarni sifati va ozigaviy to‘lagonligi
boshlang‘ich xom ashyo sifati bilan belgilanadi [4].

Metod gismi. Pasterizatsiyalangan sut ishlab chigarishda GOST 13264-88 ko‘ra Sut
zavodlarida sutga ishlov berish. Sut mahsulotlarining sifati va ozugaviy giymati
dastlabki xom-ashyoning sifatiga bog‘ligdir. Sut zavodlariga keltirilgan mahsulotning
sifat ko‘rsatkichlari aniglanib, so‘ngra gabul gilinadi. Bunda uning organoleptik
ko‘rsatkichlari, yog‘liligi, nordonliligi, mexanik ifloslanganlik darajasi hamda harorati
tekshiriladi. Tekshirish natijalari bo‘yicha sut 1- va 2-navlarga ajratiladi.

Birinchi navli sut — toza, nordonligi 16-18°T dan, harorati esa 10°C dan
oshmasligi kerak. Ikkinchi navli sutda — esa nordonlilik 20°T dan ortiq bo‘Imasligi
ko‘rsatilgan.

Neft mahsulotlari, piyoz, sarimsoq ta’mi va hidiga ega bo‘lgan, shuningdek, kasal
mollarning suti gayta ishlash uchun gabul gilinmaydi. Sut sifati bo‘yicha gabul
gilingandan keyin, ularga quyidagi jarayonlar bo‘yicha ishlov beriladi: Sutni suzish va
me’yorlashtirish. Sut zavodlariga keltirilgan sut, albatta, mexanik aralashmalardan
tozalanishi kerak. Buning uchun sut avval 35-45°C gacha qizdirilib, keyin maxsus
filtrlardan o‘tkaziladi. Sutni mexanik aralashmalardan yaxshi tozalash magsadida
ularga markazdan gochma kuch yordamida ham ishlov berish mumkin. So‘ngra
tozalangan sut ganday yog‘lilikdagi pasterizatsiya gilingan sut yoki achitilgan sut
mahsulotlari olinishiga garab yog‘ ko‘rsatkichi bo‘yicha me’yorlashtiriladi. Sutni
gomogenizatsiyalash. Sutni saglaganda yuza gismida yog‘ gatlami hosil bo‘lib
golmasligi, ya’ni  yog‘ emulsiyasining  dispersligini  oshirish  uchun
gomogenizatsiyalanadi. Sodda qilib aytganda bu — sut tarkibidagi yog* sharchalarini
yanada kichik zarrachalarga parchalash demakdir. Sut 60 °C haroratda
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gomogenizatsiyalanadi. Sterillash jarayoni avtoklavlarda 103-104 °C dan 118-123 °C
gacha bo‘lgan haroratdagi bosim bilan o‘tkaziladi; bunda hamma mikroblar va
ularning sporalari o‘ladi. Bunday sutni uy sharoitida 10-15 kun saglash mumkin
bo‘ladi. Meyorlashtirilgan sut — tabily sutni yog-‘sizlantirish yoki gaymoq qo‘shish
yo‘li bilan tarkibidagi yog® migdorini 3,2 foizga yetkazilgan sut. Qayta tiklangan sut
— yog‘i olinmagan yoki yog-‘sizlantirilgan quruq sut, shuningdek, gand go‘shilmay
quyultirilgan sutdan tayyorlanadi. Quruq sut suvda eritiladi va ogsillar bukishi uchun
go‘yib turiladi. So‘ngra filtirlanadi, gomogenizatsiyalanadi va sovutiladi.

Tekshiruv natijasi sutning kimyoviy tarkibi ke‘rsatadiki.

Sut 100,2 °C haroratda gaynaydi, 0,54-0,58 °C haroratda esa muzlaydi. Sigir
sutining kimyoviy tarkibi turli elementlardan tashkil topgan bo‘lib, unda: suv -87,5
%; qurug moddalar-12,5 %; shu bilan birga sut yog‘i -3,8 %; ogsil -3,3 % (bulardan:
kazein -2,7 albumin-0,5 va globulin 0,1), sut gandi - 4,7%; mineral moddalar -0,7%.
Sutni gabul gilish, gayta ishlash, sutni va sut mahsulotlarini saglash juda toza sharoitda
olib borilishi kerak. Hamda unda pasterlangan degan belgi bo‘lishi kerak. Qabul
gilingan sut darrov filtrlanib, 4+ °C gacha sovitilib keyin pasterlanishi kerak. Buning
uchun laboratoriya mudiri javobgar hisoblanadi. Pasterlashning natijasida
mikrobiologik metod bilan tekshirib boriladi. Pasterlangan sut 4+2 °C gacha sovitiladi
va kerakli sexlarga yuboriladi. Texnologik jarayon tugagach mahsulotlarning sifati
hagida guvohnoma beriladi. Tayyor mahsulotni saglash davomida laboratoriya
tomonidan har smenada 2-3 marta tekshirib turilishi kerak. Tayyor mahsulot
tadgigotchi, omborchi yoki masterga junatilishi mumkin. Ifloslangan, gadog‘i
zararlangan, markirovkasi aniqg bo‘lmagan, prombirovkasi buzilgan mahsulotlar
targatilmaydi.

Muzokara qgismi. Sut va sut mahsulotlarini xavfsizligiga boe‘lgan talablar
quyidagilar asosida shakllantiriladi:

« Xom ashyo, tayyor sut mahsulotlariga bo‘lgan sanitariya qoidalari, me’yor va
gigiyenik normativlar, veterinariya-sanitariya qoidalari va me’yorlar;

« sut va sut mahsulotlarini xavfsizligi bo‘yicha go‘shimcha talablar;

« Xxom ashyo va mahsulotlarni jo‘natish va saglashga bo‘lgan talablar;

« ekologik xavfsizligiga bo‘lgan talablar.

Korxonaning har bir ishchisi shaxsiy gigiyena qoidalariga rioya qilishi, ish
joyining holatiga, texnologik hamda sanitariya talablarga javob berishi kerak. Har bir
ishga kiruvchi tibbiy ko‘rikdan o‘tish kerak. Har bir ishchi tibbiy shaxsiy kitobchasiga
ega bo‘lishi kerak. Bu kitobcha sex boshlig‘ida ya’ni masterda saqlanishi kerak. Har
bir yangi ishga kiruvchi gigiyenik tayyorlov bo‘yicha o‘qgishi va imtixon topshirishi
kerak.
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Xulosa. O‘zbekiston Respublikasi hududida istemolga ruxsat etillgan sut va sut
mahsulotlari o‘rnatilgan tartibda yaroqglilik muddati doirasida, undan ko‘p muddatda
xavfsiz bo‘lishi va texnik chora tadbirlarning talablariga muvofiq bo‘lishi lozim va
saglash omborlarining davlat standarti talablariga javob berishi bilan alohida ajralib
turadi. Aytish joizki, texnik chora tadbirlar talablariga javob bermaydigan sut va sut
mahsulotlari O‘zbekiston Respublikasini “Ozig-ovgat mahsulotlarini sifati va
xavfsizligi to‘g‘risida”gi qonuni bilan belgilangan, ozig-ovgat mahsulotlari sifati va
xavfsizligini ta’minlash sohasida davlat boshqaruvini amalga oshiruvchi davlat
nazorati organlari garori bo‘yicha gayta ishlash bo‘yicha amalga oshiriladi.
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ANNOTATSIYA

Ushbu ish Leyshmaniya turidagi parazitlarning inson organizmidagi patogen
ta’sirini o ‘rganishga bag ‘ishlangan. Leyshmaniyoz - bu surunkali va potentsial
ravishda hayot uchun xavfli kasallik bo ‘lib, Leyshmaniya parazitlari tomonidan kelib
chigadi va asosan chivinlar orgali yugadi. Dunyo bo ‘ylab ko ‘plab tropik va subtropik
mintagalarda, shuningdek, o‘rtacha iqlim zonalarining ba’zi joylarida uchraydi.
Kasallikning Kklinik ko ‘rinishlari teri, shillig gavatlar va ichki organlarning
zararlanishini o z ichiga oladi. Ishda Leyshmaniya ning inson immuniteti bilan o ‘zaro
munosabatlari, patogenez, klinik simptomatologiya va davolash usullari batafsil
yoritiladi. Xususan, teri lishmaniyozining rivojlanish bosgichlari, shuningdek, visseral
Leyshmaniyoz (kalazar) kabi jiddiy shakllarining klinik kechishi tahlil gilinadi.
Zamonaviy diagnostika usullarining taqggoslanishi va samaraliligi ham ko ‘rib
chigiladi, jumladan, mikroskopik, serologik va molekulyar-biologik testlar. Davolash
bo ‘yicha so‘nggi yutuglari hamda profilaktika va epidemiyaga qarshi kurashishda
go llaniladigan asosiy strategiyalar muhokama gilinadi. Magola tibbiyot sohasidagi
mutaxassislarga, shuningdek, soxaga giziggan mutaxassis bo ‘lmagan o ‘quvchilarga
ham tegishli bo ‘lib, kasallik profilaktikasi va davolashda go ‘llanilishi mumkin bo ‘Igan
amaliyotlar bilan tanishtirishga mo ‘ljallangan.

Kalit se‘zlar: Leyshmanioz, teri leyshmanioz, ashxabod yarasi, profilaktikasi,
yuqish yo ‘lari.
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Leyshmaniya — bu leshmanioz deb ataladigan kasallikni keltirib chigaradigan parazit
sodda hayvondir.

Leyshmaniya

Tip: Sodda hayvonlar tipi (Protozoa)

Sinf: Xivchinlilar sinfi (Flagellata)

Oila: Tripanosomalar oilasi (Trypanosomatidae)
Avlod: Leshmaniyalar avlodi (Leishmania)
Turi: Leishmania tropica, Leishmania Donovani

Leyshmaniyalar mayda parazitlar bo‘lib, kattaligi 2-4 mkm gacha boradigan,
tanasi oval yoki yumaloq shakldagi pedikula bilan goplangan. Romanovskiy-Gimza
usuli bilan bo‘yalganda tanasida yadro va yadro rangiga bo‘yalgan-blefaroblast
aniglanadi. Leyshmaniyaning xivchini o‘sib chiggan tanacha bazal tanacha deyiladi.
Leyshmaniyaning hazm organlari yo‘q u osmotik yo‘l bilan oziglanadi.

Xivchililar sinfiga o‘xshab uzunasiga bo‘linib ko‘payadi. Leyshmaniyalar
morfologik jihatdan ikki xil shaklda hayot kechiradi: hujayra ichida-xivchinsiz,
tashuvchilarning tanasida va suniy usulda o‘stirilganda xivchinli ko‘rinishda yashaydi.
Leyshmaniyalar hayotining xivchinli davri leptomonad davr deb ataladi.

Bu parazitlar odam va xayvonlarga kasal qum chivinlari chagishi orgali yugadi.
Leyshmaniozning bir necha xil turlari mavjud bo‘lib, ular kasallikning turli
shaklllarini, jumladan teri leyshmaniozini, shilliq teri leyshmaniozini va visseral
leyshmaniozini keltirib chigarishi mumkin. Leyshmanioz teri, shillig pardalar va ichki
organlarga tasir gilishi mumkin bo‘lgan hayot uchun xavfli kasallikdir.

Leyshmaniyaning ikki turi odamda parazitlik giladi: Leishmania tropica va
Leishmania donovani. L. tropica -teri leyshmaniozining chagiruvchisi, rus vrachi
P.F.Borovskiy tomonidan kashf etilgan. Teri leyshmaniozi Markaziy Osiyo va Kavkaz
ortida keng targalgan. Parazit teri hujayralarida yashaydi va terida yaralar hosil giladi.
Kasallikning bir yil va undan ortigroq chuziladigan surunkali shakli (ashxabod yarasi),
3-oydan 6-oygacha davom etadigan o‘tkir shakli (penda yarasi) farglanadi. Ashxabod
yarasini Leishmania tropica minor, penda yarasini esa Leishmania tropica tropica
keltirib chigaradi. Leyshmaniyalar teri hujayralarida parazitlik qilib, kasallikning
yashirin davri 3-8 oy davom etadi. Iskaptoparlar orgali chaggan joy shishib goladi,
so‘ngra yara hosil bo‘lib ma’lum vaqgtdan so‘ng bu yara chandigga aylanadi.
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leyshmaniozning go‘zg‘atuvchisidir. Kasallik manbasi Hindiston, Shargiy Xitoy va
Oc‘rta yer dengizi sohillarida mavjud.

Leishmaniyalar morfologik jihatdan deyarli bir biridan farq gilmaydi, Vistseral
leyshmaniozning chagiruvchisi odam tanasida retikulo-endotelial organlar -jigar, taloq,
limfa tugunlari, ko‘mik endoteliy hujayralari sitoplazmasida parazitlik gilib yashaydi
va ko‘payadi. Leyshmaniyalar ko‘payganda bitta hujayradagi parazitlar soni 100-200
tagacha yetadi. Hujayra yemirilgandan keyin ular limfa orgali qonga o‘tib, yangi
hujayralarga kirib oladi va ularning yemirilishiga sababchi bo‘ladi. Leyshmanioz
transmissive kasalliklarga Kirib, uni qonso‘rar mayda hasharotlar phlebotomus
avlodiga kiruvchi iskabtoparlar targatadi.

Iskabtoparlar kasal odam qoni bilan oziglanganda leshmaniyalar hashoratning
hazm yo‘liga otadi. U yerda parazit leptomonad ko‘rinishiga o‘tadi. Shundan so‘ng
parazit yuqtirgan hasharot sog‘lom odam gonini so‘rganda unga parazitlarni yuqtiradi.

Vistseral leyshmanioz (VL) bilan kasallangan inson agar o‘z vaqtida glyukantim
yoki amb izom dori vositalari bilan bemorlar davolanmasa kasallikning salbiy
ogibatlari kelib chigishi mumkin. VL inkubatsion davri o‘rtacha uch oyni tashkil etadi.
Visseral leyshmaniozda tana haroratining to‘satdan 39-40 C Kko‘tarilishi bilan
xarakterlanib, surunkali davom etishi bilan kichadi. Limfoid-makrofagal tizimini
zararlanishi oqgibatida, isitmaning uzog davomiyligi, talog va jigarning kattalashishi,
kam gonlik bilan xarakterlanadi. Bazi hollarda VL-kasalligi sekinlik bilan boshlanib,
organizmda xolsizlik, ishtaxaning pasayishi, terining ransizlashishi, toshmalarni paydo
bo‘lishi va leykopeniya bilan xarakterlanadi.

Kasallikning asosiy ko‘rsatkichlaridan biri bu- jigar va talogni kattalashishidir.
Taxminan 10% bemorlarda jigar sirrozi va portal gipertenziyasi kuzatiladi. VL so‘ngi
kasallik bosqgichlarida shishlar paydo bo‘lib, holdan toyish (kaxeksiya) va pigmentni
ko‘payishi (kala-azar «qora kasallik” deyiladi).
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Kasallikni birinchi alomatlari boshlanganda shifokorga zudlik bilan murojaat
gilish orgali kasallikni o‘z vaqtida va to‘g‘ri davolash choralari ko‘riladi. Maxsus
davolash kursidan keyin bemor 1 yil davomida dispanser nazoratida bo‘ladi.
Kasallikka chalingan bemorlarda mustahkam immunitet qoladi. Kasallik 2 - 10%
gaytalanishi mumkin.

Profilaktikasi.

Kasallikning belgilari Leishmania turiga va kasallikning shakliga garab farq
gilishi mumkin, ammo teri yaralari, isitma, vazn yo‘qotish va organlarning
shikastlanishi bo‘lishi mumkin. Leyshmaniozni davolash odatda antiparazitik
dorilarni, masalan, besh valentli surma birikmalarini yoki miltefozinni o‘z ichiga oladi.
Profilaktik choralar asosan kasallik keng targalgan endemik o‘choglarda iskabtopar
chivinlarni hamda kasallik manbai bo‘lgan kemiruvchi hayvonlarni yo‘qotishga
garatiladi. Kasallikning oldini olish hasharotlarga garshi vositalarni qo‘llash, uzun
yeng va shim kiyish va insektitsid bilan ishlov berilgan to‘shakda uxlash orgali qum
chivinlari chaqgishi oldini oladi. Leyshmaniozga garshi profilaktikchora-tadbirlar
quyidagicha o‘tkaziladi: kemiruvchi hayvonlar (masalan, sichgonlar) kovaklarini
xlorpikrin, sianidlar bilan zaharlash usulida yo‘qgotish; chivinlarni — ular yashaydigan
turg‘un suv hovuzlarni insektitsidlar(DDT, tiofos, geksoxloran) bilan zaharlash;
Odamlarni himoya qgilish uchun maxsus vositalarni (pashshaxona, maxsus malhamlar
chinnigulyog‘i, dimetilftalat, ayrim efir yog-‘lar) ishlatish. Leyshmanioz - bu
e’tibordan chetda qolgan tropik kasallik bo‘lib, u birinchi navbatda rivojlanayotgan
mamlakatlarda, aynigsa sanitariya va uy-joy sharoitlari yomon bo‘lgan hududlarda
aholiga ta’sir giladi. Ushbu kasallik bilan kurashish uchun yangi davolash usullari va
nazorat strategiyalarini ishlab chigish bo‘yicha tadgiqotlar davom etmoqda.
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BO‘LAJAK SHIFOKORLARNI TAYYORLASHDA INSON
EKOLOGIYASINI O‘RGANISHNING O‘RNI

A.Q.Qurbonov., Z.Z.Yuldasheva
Toshkent tibbiyot akademiyasi
Gistologiya va tibbiy biologiya kafedrasi

ANNOTATSIYA

Zamonaviy shifokorning dunyogarashi va klinik tafakkurini shakllantirish uchun
tibbiy ekologiya masalalarini o ‘rganish nihoyatda muhim o ‘rin tutadi. Kundalik ishda
shifokorlar tobora ko ‘prog inson tanasining loyga, noaniq belgilangan Kklinik
sharoitlari bilan shug ‘ullanishadi, ularning shakllanishi ko p jihatdan turli xil
ekologik omillarga bog‘lig. Atmosfera havosining sifati ko‘p jihatdan aholining
salomatlik holatini belgilaydi va birinchi navbatda bolalar, gariyalar, shuningdek,
nafas olish tizimi va yurak-gon tomir tizimining surunkali kasalliklari bilan og ‘rigan
odamlarda kasalliklarning rivojlanishida faol etiologik omil hisoblanadi.

Kalit se‘zlar: ekologiya, tibbiy ekologiya, atrof-muhit omillari, funksional
patologiya, atmosfera havosi, klinik ko ‘rinishlari, atrof-muhit, diagnostika.

ABSTRACT

The study of issues of medical ecology for the formation of the worldview and
clinical thinking of a modern doctor seems extremely important. In everyday work,
doctors increasingly deal with blurred, vaguely defined clinical conditions of the
human body, the formation of which largely depends on various environmental factors.
The quality of atmospheric air largely determines the health status of the population
and is an active etiological factor in the development of diseases, primarily in children,
the.

Zamonaviy shifokorning dunyoqgarashi va klinik tafakkurini shakllantirish
uchun tibbiy ekologiya masalalarini o‘rganish nihoyatda muhim o‘rin tutadi. O‘tgan
50 vyil ichida inson tanasining ko‘plab kasalliklarining tabiati sezilarli darajada
o‘zgardi, buni ichki organlar va asab tizimi kasalliklari misolida ko‘rish mumkin.
Kundalik ishda shifokorlar tobora ko‘proq inson tanasining loyga, noaniq belgilangan
klinik sharoitlari bilan shug‘ullanishadi, ularning shakllanishi ko‘p jihatdan turli xil
ekologik omillarga bog‘lig.
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Yoshlik davridagi eng keng targalgan patologiyalardan biri tibbiy
terminologiyada avtonom disfunktsiya sindromi (AVDS) deb ataladigan "funktsional
patologiya” ga aylandi. Nonspesifik klinik ko‘rinishlarning ko‘pligi (uyquning
buzilishi, charchoqg, agliy qobiliyatning pasayishi, bosh og‘rig‘i va boshgalar)
"organik™ (tarkibiy) o‘zgarishlar bo‘lmasa, ko‘pincha shifokorni chalkashtirib
yuboradi, chunki an’anaviy davolash paradigmasi odatda ma’lumotlarga mos
kelmaydi. funktsional tadgiqgotlar. Birog, bu shifokorga SVDni tuzatish uchun magbul
echimni topishga yordam beradigan atrof-muhitning xususiyatlarini (yashash
sharoitlari, ichimlik suvi sifati va atmosfera havosi) bilishdir.

Ekologiya - bu tirik organizmlar va ularning tizimlarining bir-biri bilan va
atrof-muhit bilan alogalarini o‘rganadigan biologik fan. Ekologiya mustaqil biologik
fan sifatida fagat 20-asr boshlarida fiziologiya, genetika va boshga fanlar gatorida
paydo bo‘ldi. Uning o‘rganish sohasi supraorganizm tizimlarini gamrab oladi:
individlar, populyatsiyalar, jamoalar, ekotizimlar (biogeotsenozlar, biomlar, biosfera).
Bugungi kunda ekologiya biologiya, kimyo, fizika va ijtimoiy fanlar chorrahasida
rivojlanmoqda va murakkab ilmiy fan hisoblanadi.

Tibbiy ekologiya ekologiyaning atrof-muhit sifati va inson salomatligi o‘rtasidagi
sabab-oqgibat munosabatlarini o‘rganadigan bo‘limidir.
Atmosfera havosining sifati kop jihatdan aholining salomatlik holatini belgilaydi va
birinchi navbatda bolalar, gariyalar, shuningdek, nafas olish tizimi va yurak-gon tomir
tizimining surunkali kasalliklari bilan og‘rigan odamlarda kasalliklarning
rivojlanishida faol etiologik omil hisoblanadi.

Quruq atmosfera havosi tarkibida 20,95% Kkislorod, 78,09% azot, 0,03%
karbonat angidrid mavjud. Bundan tashqgari, atmosfera havosining tarkibiga inert
gazlar, vodorod, ozon, azot oksidi, metan, suv bug‘lari va boshgalar kiradi.
Atmosferada doimiy komponentlardan tashqari, tabiiy kelib chigadigan turli xil
aralashmalar, shuningdek, ta’sir natijasida kelib chiqadigan aralashmalar mavjud.
Insonning igtisodiy faoliyati:

Atmosfera havosining ifloslanishi aholi o‘rtasida turli kasalliklarning paydo
bo‘lishi va rivojlanishiga sabab bo‘lib, barcha ekologik kasalliklarning 50% ni tashkil
giladi. Shu bilan birga, havoning ifloslanish darajasi va sog‘ligning buzilishi darajasi
o‘rtasida anig bog‘liglik mavjud. Bu muammo, aynigsa, sanoatlashgan shaharlarda
keskin. Atrof-muhitga bog‘liq bo‘lgan kasalliklarning ustuvor shakllari to‘plami
barcha atmosfera havosini ifloslantiruvchi moddalarning kompleks ta’siri bilan
belgilanadi va, goida tarigasida, aniq o‘ziga xoslikka ega emas, bu ularning tashxisini
sezilarli darajada murakkablashtiradi.
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Zamonaviy shaharlarning atmosfera havosi ko‘plab manbalardan, odatda
antropogen kelib chigadigan organik va noorganik tabiatdagi yuzlab kimyoviy
moddalarni oz ichiga oladi. Atmosfera havosiga kiruvchi zararli moddalarning asosiy
manbalari sanoat korxonalari va transport vositalari, eng keng targalgan moddalari
chang (turli tabiatdagi muallag moddalar, shu jumladan metall birikmalari), oltingugurt
dioksidi, azot oksidi, uglerod oksidi va uglevodorodlardir. Shu bilan birga, shuni
hisobga olish kerakki, har bir shahar hududi ushbu hududdagi sanoat turiga garab
belgilanadigan, atmosfera havosida ko‘pincha o‘nlab yoki undan ko‘p marta yuqori
bo‘lgan konsentratsiyalarda bo‘lgan o‘ziga xos ifloslantiruvchi moddalar to‘plamiga
ega. ruxsat etilgan maksimal konsentratsiyalar (MPC). Ushbu moddalarning har biri
Inson tanasiga o°ziga xos ta’sir ko‘rsatadi. Shuning uchun havoning ifloslanishi bilan
bog‘lig kasalliklar diapazoni juda xilma-xildir: nafas olish kasalliklari (shu jumladan
bronxial astma), yurak-gon tomir tizimi va oshqozon-ichak trakti kasalliklari, qon va
gematopoetik organlarning kasalliklari, teri kasalliklari, asab tizimi, endokrin
kasalliklar ( shu jumladan gandli diabet), neoplazmalar, allergik kasalliklar, tug‘ma
anomaliyalar, homiladorlik va tug‘ishning asoratlari va boshgalar.

Agar ma’lum bir kasallikning tashxisi davolovchi shifokor uchun jiddiy
muammo tug‘dirmasa, unda ushbu kasallikning paydo bo‘lishi va rivojlanishi bilan
havoning o‘ziga xos kimyoviy ifloslantiruvchi moddalarining ta’siri o‘rtasida sababiy
bog‘liglikni o‘rnatish juda giyin vazifadir. Ko‘p tarmogli sanoat va rivojlangan
avtotransportga ega yirik shahar sharoiti. Atmosfera ifloslanishining odamlarga
ta’sirining tabiati haqidagi bilimlar ushbu muhim masalada yordam berishi mumkin.
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ZAMONAVIY GEODEZIK USULLARDA MUHANDISLIK
OBYEKTLARINI O‘'LCHASH

Aralov Muzaffar Muxammadiyevich
QarMII “Geodeziya, kadastr va yerdan foydalanish” kafedrasi o*qgituvchisi

Halimova Ferangiz Atoullo qizi
Qarshi muhandislik-igtisodiyot instituti 2-kurs talabasi

Annotatsiya. Maqolada navigatsion sun’iy yo ‘ldosh sistemalari asosida davlat
geodezik koordinatalarini aniglash, shuningdek geodeziyaning boshga usullaridan
foydalanib hamda GPS, GLONASS navigatsion sun’iy yo ldosh texnologiyalariga
asoslangan davlat geodezik koordinatalarini barpo etish borasida ishlar bayon
gilingan.

Kalit so‘zlar: Davlat geodezik koordinatalari, GPS, GLONASS tizimi, umumyer,
fazoviy koordinatalar sistemasi, sun iy yo ‘ldosh, geodezik punkt va navigatsion sun iy
yo ‘ldosh texnologiyalari.

Annomayusn. B cmamve onucanvi pabomuvl no onpeoeieHuro 20Cy0apCcmeeHHbIxX
2e00e3UtecKux KOOPOUHAM HA OCHOBE HABUSAUUOHHBIX CHYMHUKOBbIX CUCmeM, d
makdce N0 YCMAHOBICHUIO 20CYOAPCMBEHHbIX —2e00e3UdecKux KOoOpouHam ¢
UCNOb308AHUEM  OpPYeUX Memo00o8 2eode3ull U HA OCHO8e HABUSAYUOHHBIX
cnymuukoevix mexuonoauti GPS, I'7TOHACC.

Knrueevle cnosa: I'ocyoapcmeennvle ceooe3uueckue KOOPOUHAmMbl, CUCTNEMbl
GPS, I7TIOHACC, obwue, npocmparncmeenHvle cucmemvbl KOOPOUHAM, CHYMHUKOBbIe,
2eooe3udecKue U HaBUSAYUOHHbIE CNYMHUKOBbLE MEXHOLO2UU.

Abstract. The article describes work on determining state geodetic coordinates
based on navigation satellite systems, as well as on establishing state geodetic
coordinates using other geodesy methods and based on GPS and GLONASS navigation
satellite technologies.

Keywords: State geodetic coordinates, GPS, GLONASS systems, general, spatial
coordinate systems, satellite, geodetic and navigation satellite technologies.
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O‘zbekiston Respublikasining 2020-yil 2-iyulda gabul qilingan “Geodeziya va
kartografiya faoliyati to‘g‘risida”gi qonunida davlat geodeziya, nivelir, gravimetriya,
geodezik zichlashtirish tarmoqlarini yaratish, rivojlantirish va ishlash holatida saglab
turish belgilangan. Bu borada geodeziya va kartografiya faoliyatida doimiy faoliyat
ko‘rsatadigan sun’iy yo‘ldosh orqali kuzatish stansiyalari tarmog‘ini yaratish va
rivojlantirish alohida o‘rin tutadi.

Hududlarda ana shunday geodezik o‘lchov va tenglashtirish ishlarini olib borish
maqgsadida 2018-yili Davlat soliq qo‘mitasi huzuridagi Kadastr agentligi tomonidan
tumanlar markazlariga ilk bor 50 ta doimiy ishlovchi global navigatsion sun’iy
yo‘ldosh tizimlari — GNSS stansiyalari o‘rnatildi. Mazkur stansiyaning har biri sun’iy
yo‘ldosh ma’lumotlarini gabul gilib olib, 30—40 kilometr masofagacha targatadi.

Bugungi kunda koordinatalarni aniglashda ikkita sun’iy yo‘ldosh sistemalari
qo‘llaniladi: Rossiyani GLONASS sistemasi, (Global Navigatsion sun’iy yo‘ldosh
sistemasi) va AQShni NAVSTAR GPS sistemasi: Navigation System with Time and
Ringing Global Positioning System (masofa va vagtni aniglash sistemasi, global
pozitsiyalash sistema).

Tizimning ishlash printsipi yugori orbital navigatsion sun’iy yo‘ldoshlar guruhi
ma’lumotlari asosida RTK (real vaqt kinematikasi) texnologiyasidan foydalanib ob’ekt
joylashgan o‘rnini aniqlashga asoslangan. Ya’ni, GNSSlar real vaqt rejimida geodezik,
topografik ishlarni aniq bajarish imkonini beradi. Stansiyalar orgali olingan sun’iy
yo‘ldosh ma’lumotlaridan iqtisodiyot tarmoglari, yer kadastri, transport, logistika,
qishloq xo‘jaligi sohalarida, barcha loyiha-gidiruv, qurilish ishlarida nugtalar
koordinatalarini aniglash, topografik syomka ishlarini bajarishda foydalaniladi.

Sun’iy yo‘ldosh aloqa tizimlari
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Ikkita sistema ham harbiy masalalarni hal gilish uchun yaratilgan, ammo oxirgi
yillarda nihoyatda yugori 5MM+D 10° aniglik bilan koordinata orttirmalarini
aniglashni ta’minlab geodeziyada ham keng qo‘llanilmoqda, yakka qabul qiluvchi
qurilmalarning koordinatalarini esa 10-100 metr o‘rta kvadratik xatolik bilan
aniglanishi mumkin.

NAVSTAR GPS va GLONASS zamonaviy sistemalarining to‘liq komplekti 21
ta amaldagi va 3 ta zahira sun’iy yo‘ldoshdan tashkil topgan bo‘lishi lozim. Sun’iy
yo‘loshlarning orbitalari, amalda doiraviy bo‘lib, GLONASS uchun uchta orbital
tekislikda NAVSTAR esa 6 ta orbital tekislikda joylashgan yerning sun’iy yo‘ldoshlari
harakatini tavsiflash uchun geotsentrik inersial koordinata sistemasidan foydalaniladi
(1-rasm) [1].

Koordinata boshi yer massasi markazida joylashgan, X, o°qi ekvator tekisligida
yotadi va bahorgi teng kunlik nuqtasiga yo‘nalgan, Zo 0‘qi yerni aylanish o‘qi bo‘ylab
Shimoliy qutb tomonga yo‘nalgan, Yo o°‘qi to‘g‘ri burchakli koordinata sistemasini
to‘lagacha to‘ldiradi. Bundan tashqari geotsentrik siljiydigan koordinata sistemasi
XYZ qo‘llaniladi. GLONASS navigatsion koordinata sistemasida uni YEP-90 (PZ-
90), NAVSTAR GPS - WGS-84 deyiladi.

Sun’iy yo‘loshlar harakati to“g risidagi axborotlar bashorat gilinadi va geotsentrik
siljiydigan koordinata sitemasida hisoblanadi. Sun’iy yo‘ldoshlar orbitalari amalda
doiraviy bo‘lib, 20180 kmga teng geodezik balandlikda hamda yer markazidan 26600
km balandlikda joylashadi. Sun’iy yo‘ldoshlarning bunday miqdori va ularni
joylashishi, yerni hohlagan qismida kamida to‘rtta sun’iy yo‘ldoshdan bir vaqtning
o‘zida signallarni qabul qilishni ta’minlaydi. Barcha sun’iy yo‘ldoshlar teng o‘lchamda
oltita orbital tekislikda joylashgan. Sun’iy yo‘ldoshlarning aylanish davri 13 soat
yulduz vagqtini tashkil etadi, shu sababli har bir sun’iy yo‘ldosh xuddi shu joyda har
kuni kechagi holatdan 4 minut oldin paydo bo‘ladi Har bir sun’iy yo‘ldosh chastotalari
kvarsli standart, ikkita seziyli va ikkita rubidiyli standartlar bilan jihozlangan. Seziyli
va rubidiyli standartlar 10,23 MGs generirlovchi kvarsli standartlar bilan asosiy
chastotalarni koordinatalaydi va boshqgaradi. Undan L-diapazondagi ikkita chastotlar
shakllanadi.

Li=10.23-154=1575,42 MGs (to‘lqin uzunligi 19,05 sm)
L,=10,23- 120=1227,60 MGs (to‘lgin uzunligi 24,45 sm)

NAVSTAR GPS sistemasida barcha sun’iy yo‘ldoshlar L-diapazonda (L; va L)
ikkita bir xil chastotalarda to‘lqin tarqatadi, ammo ularning har biri o‘zining shaxsiy
kodini tarqatadi, u bo‘yicha sun’iy yo‘ldoshlar farqlanadi. GLONASS Rossiya
sistemasida sun’iy yo‘ldosh o‘zining chastotasida to‘lqin tarqatadi, kodi esa barcha
sun’iy yo‘ldoshlar uchun umumiydir. Rossiyaning sun’iy yo‘ldoshlari ikkita L;va L,
chastotalarda ma’lumotlarni uzatadi.
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L1:f01+k‘Af1

L2:f02+k'Af2

k =1,2,3... — sun’iy yo‘ldosh ragami; Gsh=1602MGs; fp,=1246 MGs; Af;=0,4375
MGs; Af,=0,5625 MGs.

Chastotalar nisbati 9/7ga teng. Asosiy astronomik vaqt o‘lchov birligi sutka
(86400s) hisoblanadi. Yulduz sutkasi ikkita ketmaket bahorgi teng kunlikni yuqori
nugtasining holatini orasida hisoblanadi. Vaqgtni aniq hisoblash uchun shuni inobatga
olish lozimki, ya’ni yerni aylanish o‘qi, pretsessiya (konus bo‘yicha harakat) va
nutatsiyadan (o‘gni tebranishi) tashkil topgan sokin davriy tebranuvchi harakatni sodir
etadi. Bundan tashqari yerni sutkalik aylanishi. Shuning uchun vaqt oralig‘iga teng
bo‘lgan atomli-universal sekund Kiritilgan, uning oralig‘ida tashqi ta’sir bo‘lmaganda
atom seziy —133 darajasi orasida energetik o‘tishni rezonansli chastotaga to‘g‘ri
keluvchi 9192631770 tebranish yuzaga keladi. Koordinatali operatsiyalar uchun
geodezistlar qo‘lanadigan qabul qiluvchi qurilmalarda ham barqaror soatlar
qo‘llaniladi. Ammo bu bilan birga geodezik gabul qiluvchi qurilmalar ixcham, yengil
va arzon, gabul giluvchi qurlmalardagi soatlar esa sun’iy yo‘ldoshlarga o‘rnatilgan
soatlarga garaganda taxminan million marotaba barqaror bo‘lishi lozim. Shu sababli
har bir o‘lchash seansida gabul giluvchi qurilmalardagi soatlarni navigatsion sun’iy
yo‘ldosh sistemalaridagi soatlar bilan sinxronlashtirish amalga oshiriladi. yerni sun’iy
yo‘ldoshlarining harakat inersiya va yerni tortishish kuchining harakati ostida
mexanika qonunlari bo‘yicha amalga oshadi [2]. Sun’iy yo‘ldoshlarni orbital harakati
quyidagi formula orgali amalga oshiriladi

F=mg
bu yerda F — yer tortish kuchining vektori,
m — sun’iy yo‘ldosh massasi,
g — markazga intiluvchi tezlanish yoki F=k-M-m/r-rm/r-S?
bu yerda s=6,672-1011m?3/kg-s? — universal gravitatsion doimiy;
M=5,974242-10* kg — yer massasi;
g — yer markazidan sun’iy yo‘ldoshgacha bo‘lgan masofa;
i —kM=3,9860044m?3/s? — yerni geotsentrik gravitatsion doimiysi.

Sun’iy yo‘ldosh efemeridlari deganda iste’molchilarni gizigtiruvchi vaqt
lahzasida sun’iy yo‘ldoshlar holatini bashorat qgilinuvchi koordinatalari tushuniladi.
Sun’iy yo‘ldosh nivigatsion sistemalariga muvofiq sun’iy yo‘ldosh efemiridlari ikkita
gismdan iborat:

— sun’1y yo‘ldosh harakatini materialli modeli, u ilmiy adabiyotlarda chop etilgan;
— matematik model parametrlar, u nivigatsion ma’lumotlarni sun’iy yo‘ldoshga
uzatadi.
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GPS-uskunalarini maxsus dasturiy ta’minot bilan birgalikda qo‘llanilishi tuproq
gazilmasi hagigiy vaqt rejimida loyihaviy ma’lumotlar bilan taggoslash orqgali
nazoratini, ishlar avtomatik yoki qo‘lda boshqarishni bajaradi. Bularning barchasi
quyidagi ko‘rinishda bo‘ladi: otval yoki ekskavator kovshasiga o‘rnatilgan ikkita GPS-
antenna uni fazodagi holatini aniglaydi. Dasturiy ta’minot otval yuzasining holatini
loyihaviy bilan tagqoslaydi va mashinani gidravlik elementlariga joriy holatni
to‘g‘rlash uchun komanda beradi yoki otvalni joriy holatini gqanchaga o‘zgartirish
kerakligi ya’ni otvalni loyihaviy holatga mos kelishi haqida operatorga ko‘rsatadi.
Ushbu texnologiya loyihani joyga ko‘chirish bosqichini rad etadi va yer ishlarini
o‘tkazish muddatini kamaytiradi hamda iqtisodiy samara beradi.

Demak, injenerlik geodeziyada global pozitsiyalash sistemalarni qo‘llaniishi
ob’ektlar joylashgan o‘rnining koordinatalarini yuqori aniqlikda aniglashga imkon
beradi, bu esa boshga sistemalarni qo‘llash imkoni bulmagan joylarda aynigsa qiyin
injenerlik-geologik sharoitlar uchun o‘ta muhim hisoblanadi.
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IONLOVCHI NURLANISHLARNING TABIIY MANBALARI. O‘TKIR VA
SURUNKALI NUR XASTALIKLARI MAVZUSINI “KLASTER” USULIDA
O‘QITISH
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ANNOTATSIYA
Talabalarga “klaster’tuzish jarayoni va qoidalarini tushuntirildi. “Klaster ’ni
guruh yoki kichik guruhlarga bo ‘linib har bir guruhga alohida topshiriq berilib uni
boshgarish yoki nazorat gilinadi.Talabalar tomonidan mavzuni o ‘zlashtirilishi bilim
va ko ‘nikmalar hosil bo ‘lish darajasi o ‘rganilgan.
Kalit sozlar: klaster, radiatsiya dozimetrlar, radiometrlar, terik kameralari,

ssintillasion yarimo ‘tkazgichli  spektrometrlar, fotoemulsiyalar, aspirasion,
ssintillyasion, yarimo ‘tkazgichli uslub, spektr.

AHHOTAIIHA
Cmyoenmam ObLiu pasvsicHeHbl NPoYecc U NPAGUId POPMUPOBAHUS «KIACEPAX.
«Knacmepy» oenumcsa na epynnwvl unu Heboavbuiue 2pynnol, U Kaxcoou spynne 0aemcs
omoenbHas 3a0a4a, U OHA YNpaeisiemcs uiu Konmpoaupyemcs. M3yuena cmenets
811a0€eHUSL NPEOMEMOM CIYOeHMAMU, YPOB8EHb CPOPMUPOBAHHOCTIU SHAHULL U YMEHU.

ANNOTATION
Students were explained the process and rules of "cluster” formation. The "cluster"
Is divided into groups or small groups, and each group is given a separate task and it
is managed or controlled. The degree of mastery of the subject by the students, the level
of knowledge and skills formation was studied.
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lonlovchi nurlanishlarni odam organizmiga ta’sirini o‘rganish tibbiyotning
bo‘limlaridan biri bo‘lib uni radiobiologiya va biofizika fanlarida birinchi kursdan va
“Radiobiologiya”,”Onkologiya” va “Travmatologiya” kafedralarida yuqori kurslarda
amalga oshiriladi.Mavzuni amaliy darsda biz “Klaster” usulida o‘qitilishini ko‘rib
chigamiz.Mavzu va darsni o‘qitish usuli oldindan talabalarga vazifa qilib
beriladi.Mavzu Samargand davlat tibbiyot universitetining platforma tizimida va
adabiyotlarda yetarlicha darajada yoritilgan.[1.2].Universitetimizda 8.5 TBIik dastur
yaratilgan bo‘lib 11200 kishi foydalanadi.Dastur 10 yo‘nalishga ega bo‘lib undan
malaka oshirish magsadida chet elliklar ,talaba va o‘gituvchilar foydalanadi. Mavzu
uchun 2 soat amaliy dars va 2 soat mustaqil ishlash uchun vaqt ajratilgan.Professor
o‘gituvchi uyga vazifa bilan birgalikda dars rejasini talabalarga yozma ravishda berib
yuboradi.

Reja:

A) Radiatsion nurlanishning odam va hayvon organizmiga ta’siri.Biologik
organizmlarni radiatsion nurlanish ta’siriga chidamlilik darajasi. Biologik
organizmlarning radiatsion nurlanishlarga sezgirligini baholash
B) Radiatsion nurlanishning odam organizmiga umumiy ta’siri, nurlanish
kasalliklari.Otkir va surunkali nur kasalliklari.
D) Nurlanishdan keyingi organizmdagi tiklanish jarayonlari
E) lonlovchi nurlanishlarni organism bilan ta’sirlanish mehanizmlari
F) lonlovchi nurlanish manbalari va gayd gilish usullari

Professor-o‘qituvchi  talabalarga “klaster”tuzish jarayoni va qoidalarini
tushuntiradi. “Klaster’ni guruh yoki kichik guruhlarga bo‘linib har bir guruhga alohida
tuzish mumkin. Bunda har bir kichik guruh uchun alohida topshiriq beriladi.Guruh
bilan ishlashda guruh a’zolarini har biri quyidagi qoidalarga amal giladi.
a) o‘z fikrlari va mulohazalarini hurmat gilishlari lozim.
b) berilgan topshiriglar bo‘yicha faol,hamkorlikda va masuliyatni his gilib ishlashlari
lozim
¢) yordam kerak bo‘lsa o‘zaro so‘rashlari mumkin.
d) yordam so‘raganlarga ko‘maklashish lozim.
e) guruhdagi talabalarni baholashda ishtirok etishlari ya’ni faol talabalarni ajratib
olishga ishtirok etishlari lozim
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Mavzu yuzasidan didaktik materiallar

Radiatsion nurlanish ta’siriga sezgirlik bu hujayra,to‘gima va biologik
organizmning ionlashtiruvchi nurlanish ta’siriga ko‘rsatuvchi javob reaksiyasining
namoyish bo‘lish darajasi hisoblanadi.Radiatsion sezgirlik gonuni Bergone-Tribondo
prinsipiga ko‘ra quyidagicha ta’riflanadi.Xujayralar ganchalik darajada tez bo‘linsa
mitoz sikli davomiyligi ganchalik uzoq vaqtni o‘z ichiga olsa va shuningdek hujayralar
ganchalik darajada kamroq differentatsiyalangan bo‘lsa demak radiatsion nurlanish
ta’siriga shunchalik darajada yuqgori sezgirlik hossasi namoyon bo‘ladi.

lonlovchi zarrachalarni jismlar bilan o‘zaro ta’sirlashishi quyidagi kattaliklar bilan
ta’riflanadi.
a) lonlanishni chizigli tezligi
b) Chizigli tormozlanish xususiyati
c) O‘rtacha yugurish yo‘li

Jismlarni ionlashishi va uyg‘onishi birlamchi jarayonlar bo‘lsa ikkilamchi
jarayonlar bo‘lib jism molekulalarining issiqlik harakati tezligini ortishini xarakteristik
roentgen nurlarini paydo bo‘lishini radiolyumensatsiya hodisasi kuzatilishi va
kKimyoviy jarayonlar sodir bo‘lishi  mumkin.Nurlanishlarni  jismlar bilan
ta’sirlashgandagi zaiflanishi jarayonlar turlicha bo‘lishiga garamay intensivlikni
kamayishi eksponensial gonun bo‘yicha amalga oshadi.Gamma kvantlarni
moddalardan o‘tishi roentgen nurlanishlari kabi energiyasiga garab quyidagi
jarayonlarga bo‘linadi.
1.Kogerent sochilish
2.Kompton effekti
3.Fotoeffekt

Birinchi yondashishda insonga tashqi radiasion nurlanish kuchliroq ta’sir ko‘rsatadi
deb o‘ylash mumkin, biroq ba’zi hollarda, ya’ni binova inshoatlar xonalari ichida
radiasion nurlanish darajasi tashqi nurlanishga nisbatan chamasi 30% lar yuqori
bo‘lishi mumkinligi haqida ilmiy ma’lumotlar bor [1]. Buning sababi xona
devorlaridagi qurilish materiallari bilan kirib kelgan tabiiy radioaktiv moddalardan
chigayotgan nurlanish deb taxmin qilinmoqda, chunki xonalar asosan to‘rtburchakli,
yopiq shaklda, shu sabab nurlanish geometriyasi aktivlik darajasining keskin oshib
ketishiga olib keladi. Radiasion nurlanishni bilish, uni to‘g‘ri o‘lchay olish
radioaktivlik hagidagi ma’lumotlarning ob’ektivligini ta’minlaydi, radiasion havfsizlik
choralarini kuchaytiradi va radiasiya nuqtai nazaridan havfsiz qurilish materiallarini
ishlab chiqarish texnologiyalariga kerakli tavsiyalarni ko‘rsatish imkonini beradi.

Inson salomatligini ta’minlash uchun endilikda tabiiy qurilish materiallarining
nafaqat yig‘indi radioaktivligini, balki ulardagi radionuklidlar tarkibini hamda
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radiasion nurlanishdagi ulushlarini bilishni taqozo etadi. Organ va to‘qimalarning
nurlanish darajasiga sezgirligi quyidagicha bo‘ladi:

Jadval 1; A’zo va to‘gimalarning nurlanish darajasiga sezgirligi:

Organ yoki to‘qima Doza (Gr)
Teri 1
Urug‘don 0.5-1
Tuxumdon 2.6-6
Ko‘rish organlari 3-6

Hazm qilish tizimi 1-3

Jigar 15-19
Nafas ilish organlari 20

Radiatsion nurlanish ta’sirida odam organizmida quyidagi ta’sir effektlari vujudga
keladi:
1) Somatik ta’sir effektlari;
a) Nurlanish kasalligi;
b) Leykoz;
v) O‘sma kasalliklari;
I1) Genetik ta’sir effekti;
a) Gen mutasiyalari;
b) Xromasoma abberasiyasi;
lonlovchi nurlanishning stoxastik ta’siri :
1) Leykomiya (qon saratoni) ;
2) Oshgozon limfomasi (saraton);
3) Melonoma (teri saratoni) ga ko‘p uchraydi.

Yugoridagi ta’sir effektlarini aniklash uchun turli asbob- uskunalar hamda turli

uslublar qo‘llaniladi. Asboblar misoliga dozimetrlar, radiometrlar, terik kameralari,
ssintillasion va yarimo‘tkazgichli spektrometrlar va fotoemulsiyalar kiradi.
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Ko‘rinib turibdiki, biz tekshirgan tabily qurilish materiallari tarkibidagi
radionuklidlarning solishtirma aktivlik darajasi talablarga javob beradi va ulardan turar
joy yoki ijtimoiy binolarni qurishda foydalansa bo‘ladi[6]. Mazkur natijalar bizning
dastlabki urinishlarimiz hisoblanib, ular bo‘yicha bizga bildiriladigan har ganday
ijobiy yoki tanqidiy fikrlar izlanishlarning amaliy uslubini sayqallash, namunalar
ko‘lamini kengaytirish, qurilish materiallarini ishlab chiqarish jarayonida
radioaktivlikni pasaytirish bo‘yicha amaliy texnologik tavsiyalarni berishda qo‘l
keladi. Xususan, Samargand viloyatining turli hududlarining suvlari tarkibidagi
radioaktiv elementlar miqdorini baholashni va Payariq tumanidagi qurilish ob’ektlari
misolida qurilish materiallarining radioaktivlik darajasini o‘rganish kabi izlanishlarni
rejalashtirganmiz.
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Abstract. This article discusses the role, problems and proposals for the
development of archeological tourism in the formation and development of historical
cities in Fergana region.
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Annomayun. B oannou cmamve paccmampusaiomcs poau, npobremvl U
NpeonodceHUss No pA3GUMUIo apxeoio2udecKkoco mypusma 6 Gopmuposanuu u
Ppaseumuu ucmopuyeckux 20po0oe depzanckoii ooracmu.

Knwueswvie cnosa: Ilamamnuk, apxeonocuyeckuti, meppumopuu, pecypchwl,
naacm.

Annotatsiya. Bu maqgolada Farg‘ona viloyatida tarixiy Shaharlarnnig
hsakllanishi va rivojlanish taraqgiyotida arxeologik turizmni rivojlantirish o ‘rni,
muammo va takliflari ko ‘rib chigiladi.

Kalit so“zlar: Yodgorlik, arxeologik, xududlar, resuros, gatlam.

Introduction. Currently, views on archaeological tourism in different countries
have formed differently. Some regions, for various reasons, are losing their unique
archaeological sites, and some countries have already managed to turn these regions
into tourist centers through museumization. This, in turn, is associated with the political
stability of states and, in turn, with high economic potential.

When analyzing the monuments found in the Fergana region, it was found that
30% of them were completely destroyed in the 1980s, 20% were severely damaged,
5% were partially damaged. Currently, more than 30% of archaeological sites are used
as cemeteries. This situation leads to the complete disappearance of the cultural layers
of the upper part of the monuments. The bulk of the monuments (84%) are settlements,
cities, ancient graves and outbuildings of various types.
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It is also advisable to organize exhibitions of special photographs and works of
fine art at each archaeological site that reflect the nature of the archaeological site and
the area where it is located. It is necessary to organize various international and regional
conferences, symposiums and festivals in order to ensure regular visits of foreign
tourists to the Fergana region in order to carry out certain practical and research work.

Today it is necessary to pay special attention to the implementation of foreign
investments and grant programs in order to study existing archaeological sites. This, in
turn, will be of great importance in establishing systematic activities for the restoration
and preservation of archaeological monuments.

In 2013, employees of the Institute of Archeology of the Federal Republic of
Uzbekistan will conduct archaeological observation work with the aim of creating an
archaeological map of the Fergana region. During the research, 177 archaeological
sites were recorded as a result of scientific work, archival data and direct observation
of regional archaeological sites. of these, 153 monuments were directly recorded on N.
Gorbunova’s 1979 map, and more than 20 monuments were identified during
archaeological research carried out in subsequent years.

In particular, the burial places of Koktash, Galasak, the Moy Mubarak
monuments, the Fergana Museum of History and Local Lore G. Ivanov, Mashadtepa,
Surkhtepa, Kyzlarmozor, Tepakorgan were also studied by researchers from the
Institute of Archeology of the Russian Federation. recorded. The Tepakorgan
monument, located in the city of Kokan, was built in 2008 by architect A.A. He was
identified by Kokan’s detachment under the leadership of Anarbaev. In 2011,
large-scale archaeological excavations were carried out here. As a result, it became
known that an urban settlement formed here in the first century BC and the beginning
of our era, which operated until the Arab invasion.

At the same time, as a result of archaeological observation work in 2013, a number
of new monuments were identified, including the rock art monuments of Vodila
(Fergana region), Mataibuva, Shortepa (Koshtepa region). In particular, the recently
discovered sites of Mataibuwa and Shortepa have a diameter of 15-20 m and a height
of 2-2.5 m.

Archaeological sites, in turn, are considered a bridge connecting the past with the
present. At the same time, we must not forget that it is a silent witness to the ancient
past. Today, the role of archaeological sites in the development of tourism in villages
and small towns is incomparable. By restoring and reconstructing archaeological sites
in these areas, there will be an opportunity to enhance the pride and pride of the local
population.

Conclusion. The development of tourism in our country coincides with the period
of renewal of society and is aimed at further improving its quality, taking into account
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the process of gradual changes occurring. In the conditions of Uzbekistan, there are
enough tourist and resource opportunities for the development of tourism that meet the
requirements of the present time.

As a result of studying the possibilities for the effective use of tourism resources,
ways to improve the efficiency of their use, factors influencing them and their
identification, as well as assessing the possibilities for using tourism resources,
theoretical and practical aspects of increasing economic efficiency are studied.
effectiveness, the following conclusions were drawn and recommendations were
developed:

1. The high potential of tourism resources of the Fergana region, that is, the
presence of cultural and historical monuments, rich historical heritage, religious,
environmental, scientific and unique traditions and other characteristics, allow the
development of tourism based on the requirements of the time. This requires food.
Effective use of the potential of tourism resources is the reason for the active economic
process, and its possibilities have not yet been sufficiently studied by scientists of our
republic.

Accordingly, it is necessary to conduct research work on this topic in our
republic, to develop appropriate proposals and recommendations on many of its
theoretical and practical issues.

2. Tourism resources are of great socio-economic importance, especially their
effective use has a positive impact on the lives of the local population. These positive
features were based on:

» wounds of places of irritation;

* increasing income, improving the standard of living of the local population;

* acceleration of social and cultural processes;

» creation of local cultural centers, development of folk art, traditions, customs;

» increasing demand for agricultural products and locally produced goods;

* restoration and protection of local cultural monuments;

* expansion of natural complexes;

* increasing the attractiveness of the region;

» revitalization of local cultural life, etc.
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AHAJIM3 U ITPOT'HO3UPOBAHUME J3JIEKTOPAJIBHBIX ITPOIIECCOB B
Y3BEKHCTAHE: ITAPIAMEHTCKHUE BbIBOPBI 2024 'OJA

KanabaeB Azamat MyparoBu4
MarunctpanTt, Y HUBEPCUTET MUPOBOM SKOHOMHKHU U JUIIJIOMATUN

Annomayua. B cmamve npoeooumcs KOMNJIEKCHbIU aHAIU3 MmeKyujeu
HOJIUMUYECKOU CUMYAyuUu 8 CMpane, Ha OCHOBe U3VUeHUs. NPeObLOYWUX MeHOeHYUU,
HAOII00ABUUXCS HA 8blOOPAX 6 Nnapiamenm, O0O0HAKO, YOeuss 0coboe BHUMAHUe
U3YYEHUIO NPOBOOUMbBIX 6 U3DUpamenbHoU cucmeme cmpansl pepopm. Kpome moeo,
oCywecmenena OYeHKA GIUSAHUA PA3IUYHbIX  (PaKmopos Ha NOMeHYUAIbHble
pe3ynomamul 6blO0pos. Ha ocnoge npogedeHn020 Ucciedo8anus asmopom cmamovi
paspabamul8aromcsi HeCcKOIbKO  CYeHapues passumus coObimuil, a makice
Gopmynupyemcsi 060CHOBAHHBIN NPOSHO3 PE3YIbMAamos8 NApIAMEHMCKUX 8blOOPOs
2024 2o0a.

Knioueevie cnosa: Yzoexucman, napramenmckue v1o0opsi, 2024 200, npozros,
noaumu4eckue napmuu, uzoupamenvbHas cucmema, U3OUpamenvbHas cucmemd,
cyeHapuu pa3eumus coObImull.

Abstract. The article provides a comprehensive analysis of the current political
situation in the country, based on the study of previous trends observed in the
parliamentary elections, however, paying special attention to the study of the ongoing
reforms in the country’s electoral system. In addition, the impact of various factors on
potential election results is assessed. On the basis of the conducted research the author
of the article develops several scenarios of events development and formulates a
reasonable forecast of the results of parliamentary elections in 2024,

Keywords: Uzbekistan, parliamentary elections, 2024, forecast, political
parties, electoral system, electoral system, scenarios of developments.

BBenenue

AKTYaJlbHOCTh Te€Mbl TMapJaMeHTCKux BbIOOpOB 2024 roma B Y30exkucrtaHe
oOycCliOBlIeHa Te€M, YTO JaHHBIE BBIOOPHI 3HAMEHYIOT COOOW BaXXHBIM JTam B
MOJIUTUYECKOM Pa3BUTUH cTpaHbl. OHU OYyAYT MIPOXOIUTh B YCIOBUAX MPOUCKOISAITUX
pebopM, a WMEHHO mepexojia OT MaKOPUTApPHOM U3OUpPATEIbHOW CHUCTEMBI K
CMEIIIaHHOM, HAIMPABJICHHBIX HA MOBBIIICHUE JEMOKPATUU U PENPE3CHTAaTUBHOCTU. B
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CBS3M C OTHM, NPOTHO3MPOBAHUE PE3YJNbTAaTOB BHIOOPOB MPEACTABISIET COOOMU
aKTyaJbHYIO 3a7]a4y, UMEIOIIYIO KaK HAy4YHOE, TaK U IPAKTUYECKOE 3HAYECHUE.

O0beKTOM HCCNeOBaHUs SIBISAETCA HMHCTUTYT BBIOOPOB, MPEIMETOM —
napyiaMeHTckue Beioopsl B PecnyOmmke Y30ekuctan 2024 rofa.

Leapo 1aHHOrO UCCIIEOBaHMS SABISETCS pa3paboTKa MPOrHO3a pe3yJIbTaToB
napjaMeHTCKuX BbIOOpoB 2024 roxa B Y30ekucrane. i AOCTHMXKEHHsI STOW LENH
OBLIM [TOCTABJIEHBI CIEAYIOUIUE 3a/1a4U:

AHanu3 TeKyIel NOJIMTUYECKON CUTYallH B Y30€KHUCTaHE;

OreHka BIMSIHUS pa3IMYHbIX (DaKTOPOB Ha Pe3yJIbTaThl BRIOOPOB;

Pa3zpaboTka crieHapreB pa3BUTHS COOBITHIA,

dopmynrpoBaHUE MPOTHO3a PE3YIbTATOB BEIOOPOB.

3HAYMMOCTb MCCJICOBAHUS 3AKJIIOYACTCS B IPOTHO3UPOBAHUU PE3YJIBTATOB
napjaMeHTCKuX BbIOOpoB 2024 roga B Y30eKkucTaHe ¢ y4eToM pedopm U JIpyrux
(GakToOpoB, BAMAIONIMX Ha MOJUTHYECKUH TIpoliecc B cTpaHe. Pe3ynbpraThbl
MCCJIEIOBAHMUSI MOTYT OBITh HMCIOJIB30BaHbl JUIsl pa3padOTKM PEKOMEHJAlUi IO
COBEPILIEHCTBOBAHUIO M30MpaTENIbHOM CUCTEMbl Y30€KHMCTaHa, a Takke s
MIPOTHO3UPOBAHUS PA3BUTHS MOJIUTHUYECKON CUTyalluu B CTPAHE.

MarepuaJibl M TeOpeTHYECKHE OCHOBBI

[IporHozupoBaHue B TOJUTUKE - CIOXKHAS 3ajada, MpeArnojararonas
HCIIOJIb30BaHUE PA3IMYHBIX METOJOB M MPUEMOB [UIsl MpeacKa3zaHus OymylIux
MOJIMTUYECKUX COOBITHH, TAKMX KaK pe3yJlbTaThl BHIOOPOB, U3MEHEHUS B MOJIUTUKE U
TEHJEHIIMN OOILECTBEHHOI0 MHEHMs. B mociieqHue rojpl MCCIeqoBaTENd U3ydaroT
pazMYHbIe TOJAXOJbl K IMOBBIIIEHUI0 TOYHOCTH M HAJEKHOCTH MOJUTUYECKOTO
MIPOTHO3UPOBAHUSI.

[TonuTHyeckoe MPOTHO3UPOBAHUE — OMPENIECIEHUE BAPUAHTOB MOJUTHYECKOTO
pa3BUTUS M BBHIOOP ONTHUMAJIBHOTO IMOJUTUYECKOTO PELICHUS, UCXOJs U3 PECYpCOB,
BPEMEHHU U COLIMAJIBHBIX CHIL

B kauecTBe HCTOUHMKOB MH(OPMALIUN UCIIOJIb30BAHBI: 3aKOHOIaTEIbHbBIE aKThI
V30ekucrana, marepuansl CMU 1 HayuHbIe MyOIHKaLUK.

[TomuTyeckuii  NMPOTHO3  BCErAa  COACPIKUT DJIEMEHT  CIIYYalHOCTH,
MPaKTUYECKU HUKOTJA Heb3d pa3paboTarh mporHo3 l:1. B momutuyeckoit ku3Hu
JIEHUCTBYET MHOTO (PAKTOPOB M OOBEKTUBHBIX, U CYOBEKTUBHBIX, KOTOPHIE CHUKAIOT
CTETIEHb BEPOSITHOCTH COOBITHS

Meton 3KCTpanmoJiiiMM - OJWH M3 OCHOBHBIX METOJOB IPOTHO3a, KOTOPBIA
OMHUpAaeTCsl Ha JIOMyLIEHHE, YTO BCe (hAaKTOPbI, ONPEICIIAIONINE MPOLULTYI0 JUHAMUKY,
OyayT umeTh Mecto B Oyaymem. JlaHHYIO MoJedb MPOTrHO3a TaK MOXKHO
Ha3bIBaTh aHAJIOIOBOM.
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@®onr u gp. (Fong et al., 2020) mog4epKuUBarOT BaKHOCThH JIOMOJTHCHHUS
CYIIECTBYIOINX JAHHBIX U MCIOIL30BAHMS MTAHEILHOTO 0TOOpA I BRIOOpA JTydIIeh
MOJIEIU IPOTHO3UPOBAHUS U3 HECKOJIBKUX Mojesneil. OHU CUUTAIOT, YTO ITU MOIXOIbI
MOTYT CIOCOOCTBOBAaTh pa3pabOTKE TOYHBIX MOJENEeH paHHEro MpPOrHO3UPOBAHMS,
0COOEHHO B KOHTEKCTE HEOOJBIIUX HAOOPOB JAaHHBIX. DTOT BBIBOJ COTJIACYETCS C
ujeel 0 TOM, YTO BKIIIOUEHHE PA3IMYHBIX UCTOYHUKOB JIaHHBIX U BBIOOp Hamboliee
MOAXO/SIIEH  MOJAENU  SBISAIOTCS  BOXHEWIIMMM  [IaraMd B IMOBBIIICHUU
MPEACKa3aTeIbHOM CHITBI TOJIMTHYECKOTO TTporHo3upoBanus (Fong et al., 2020).

[losiBnEeHHE COLMANBHBIX CETeM W TEXHOJOTMH MPEAOCTABUIO HOBBIC
BO3MOYKHOCTH JIJIsl IOHUMAaHUS U MPOTHO3UPOBAHUS PE3YIhTaTOB BEIOOPOB. Llepon u
ap. (2013) neMOHCTPUPYIOT, KaK aHAIN3 HACTPOEHUN B COIMAIBHBIX CETSIX MOXKET
VIYYIIUTh HAIW 3HAHUSA O TMOJHUTUYECKUX NPEINOYTCHUsIX TpaxiaaH B Urtamuu u
@®paHuuu. ITO TOBOPUT O TOM, YTO JJAHHBIE COLUAIBHBIX CETEH MOMXKHO UCIIOJIb30BAThH
JUTSI TIOHUMaHUsI OOIIECTBEHHBIX HACTPOCHUHN M MOTEHIUAIBLHOTO MPOTHO3MPOBAHUS
pe3yJIbTaTOB BHIOOPOB Ha OCHOBE OHJIAWH-IMCKYpca. AHAJIIOTMYHBIM 00pa3oM, [ aifo-
Aemno (2012) mpoBoaMT MeTaaHaiau3 MPOTHO30B BHIOOPOB HAa OCHOBE JIaHHBIX
TBUTTEpA U TOAUYEPKUBAET MOTEHIIMAN UCIIOIB30BaHUS COLMATILHBIX CETEH B KaueCTBE
MCTOYHUKA JIAaHHBIX JIJI IPOTHO3UpOoBaHus BbIOOpOB. Kpaiicc (2016) nanee uccnemyer
UCIIOJIb30BaHUEe TBUTTEpa BO BpeMsl MPE3UJECHTCKUX KaMIaHUM W €ro BIUSHUE Ha
KOMMYHHUKAIIMIO ¥ TIPOTHO3UPOBAHUE BHIOOPOB, MOMAUYEPKUBAS PACTYIIYIO BaXKHOCTh
1M poBbIX IaTHOPM B POPMUPOBAHUU TTOJUTUIECKOTO AUCKYpPCa U MOTEHIIUATHLHOM
BJIMSIHUU Ha PE3yJIbTaThl BHIOOPOB.

Metoaosnorus

Jlnst meTaibHOTO M3y4YEHHsSI BOMPOCA BBHIOOpA NP MPOBEICHUM HCCIICTOBAHUS
WCIIOJB30BAIMCh, METOABl HCCIEIOBAHUS: aHAIU3 JOKYMEHTOB, CPaBHHUTEIIbHBIM
aHaJu3 U MeToJ1 clieHapreB. OCHOBHBIM K€ METOJIOM ITPU POBEACHUU UCCIEIOBAHUS
CTaJl METOJ SKCTPAIOJISIIUU.

DKCTpanoysiquss — 3TO CTaTUCTHYECKUWA METOJI, UCIOIb3YEMbIA JJIsl OLIEHKH
3HAYCHUN MEPEMEHHOM 3a MpejesiaMu Arana3oHa UMEIoIUXcs JaHHbIX. OHa urpaet
BAXXHYIO POJIb B Pa3JIMUHBIX 00JAaCTAX, BKIIOUAsl KOJIOTHIO, HAYKY 00 OKpYy KaroIiei
cpene, 9KOHOMUKY M MHKEHEPHOE JIeJI0, B TOM YHCIIe 3aHUMasi MECTO CPeIr METOOB
noauTudeckoro aHanu3a. CyTh JaHHOTO METOJa 3aKJIOYaeTCsl B HMHTETPALUU U
00001IeHNH PE3yIbTATOB MPEABITYIINX TEHACHITUN Ha OyayIiee.

Jluanep (2013) mpencrtaBisieT WCCIEOBAaHUE TUHAMHUYECKOTO OaileCOBCKOTO
MPOTHO3UPOBAHUSI TMPE3UJICHTCKUX BBIOOPOB B ImITaTax. ABTOp HCIIONB3YET
0alleCOBCKYI0 HEpapXWYECKyI0 MOJENb I JUHAMUYECKOTO MPOTHO3UPOBAHUS
HCcXo0/a MPE3UJICHTCKUX BBHIOOPOB B KaxaoM ITate. MccinemoBaHue mMokaszano, 4To
JTMHaMHUYecKas OailecoBCKasi MOJIEIb MPEBOCXOIUT IPYTHUE METO bl IPOTHO3UPOBAHMS,
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TaKhe KaK CTaTUYeCKHEe 0alieCOBCKHUE MOJIETH U OMPOCHI 0OIIECTBEHHOTO MHEHUSI, TI0
TOYHOCTH W TPEACKA3aTEeIbHON Cchjie. DTOT BBIBOJ MO3BOJSIET MPEANOJIOKUTH, YTO
METO/I IKCTPATOJISAINN, B YACTHOCTH TUHAMUYECKHUN 0aiieCOBCKUH MOIXO0, OTKPHIBACT
MIEPCIIEKTUBBI JJIS1 TOBBIIICHUS TOYHOCTH IIPOTHO30B BHIOOPOB.

HccaenoBanue

Tak kak AJis MPOTHO3UPOBAHUS PE3YJIHTATOB MAPIAMEHTCKUX BBIOOpOB 2024
roja B Y30eKucTaHe ObUI MCIIOJIB30BaH METOJI AKCTPAIOJISAINK, B TIEPBYIO OYEpPE/Ib
OBLTM M3y4YeHBI TECHJEHIIMU, KOTOPBIC HAOIOMANCh HA MapiJaMEHTCKHX BhIOOpax B
MPEBIAYIIUX TOaX.

Pe3ynbTaTbl NpeablayLwmx NapMeHTCKUX BbIGopoB

Y3/lngen Munnuii TuknaHuw Aponat HANY JKosi04ecKan naptua
(aukeHune o 2019)
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[Ipencrasnennas nuarpamma JeMOHCTPUPYET PE3yIbTaThl BHIOOPOB B HUKHIOIO
najaTy nmapiamenta ¥Y30ekucrtana B nepuoa ¢ 2009 mo 2019 rox. Ock X otobpakaer
rojiel mpoBeaeHus BoIOOpoB (2009, 2014, 2019), a och Y — KOJMYECTBO MECT,
MOJYYEHHBIX MapTusaMu. [IpoaHanu3upoBaB AaHHBIE, MOXKHO MPUNTHU K CIEAYIOIIUM
BBIBO/JIAM:

JInbepanbHO-IeMOKpaTHYEeCKas NapTUs Y30eKucTaHa JUIUPYET MO KOJIUYECTBY
rOJIOCOB BO BCEX TPEX I'0jIax, MOdyyas OKOJIO TPETH MECT.

Munuii TukitaHuI BeIpBaia BTOPO€ MECTO MO KOJIMYECTBY MECT B ITAPJIAMEHTE
y HAITY ¢ 2014 rona u cMoria coXxpaHuTh cBoe npeumytiectso B 2019 roay.

Agonar kpaiiHe HEeCTaOWJIBLHO Y4YacTBYET Ha BhIOOpax, HAONIOMAIUCH PE3KUE
baykryanun (KoaeOaHus).

HIITY norepsinia 3HAYMTENBHOE KOJWYECTBO MECT B MOCJIEAHUE TOJa IO
cpaBHeHuto ¢ .2009 rogom.
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Okosornueckas nmaptus coxpanuia 15 mect B 2019 rogax, HeCMOTps Ha OTMEHY
HOPMBI 0 (PUKCHPOBAHHBIX 15 MecTax, M BCe €€ OCTAeTCs MapTUEil ¢ HAMMEHBIIIUM
KOJINYECTBOM MECT.

Taroke, U3yuuB pe3ysibTaThl onpoca, mposeacHHoro Kun.uz, (puc 2.) Ha Temy
«3a KaKyl0 MapTHIO Bbl OBl MPOT0JIOCOBAJIM, €CJI Obl BHIOOPHI COCTOSUIMCH 3aBTpa?»
MOKHO MPUUTH K BBIBOAY, YTO OOJBIIMHCTBO HaceneHus noauepxut YsJlullell u
«Mwimuit Tuknanumn, coxpaHsis Ha0IogaeMble TEHICHIIUU.

CusHUHIr pukpuHrmns/Bawue mHeHue

Arap spTara napsiameHT calisioBsiapm yTkasusca, Kalicm naprusra
oBo3 6epraH 6ynapauvHrns?

3a kakyto naptuto Bl 6bl NporonocoBanu, ecsiv 6bli
napsiamMmeHTcKkue BblGopbl COCTOANMUCHL 3aBTpa?

32% «Munnuin TMKNaHWLL» JeMOoKpaTuk naptus/demokparnyueckan
naptvsa «Munnuia TUK/1aHULW»

6% «Aaonart» couvan-AeMokpaTuk naptus/Couvan-
AeMOKpaTMyeckas NapTus «A4onaT»

35% Jlnbepan-gemokpatuk naptus/finbepansbHo-
AemMokpaTtryeckas naptvs

5% Xank gemMokpaTtuvk naptus/HapogHo-aemokpaTtuydeckas
naptus

3% 3KOAOTUK NapTuUusa/dkKonormyeckas naptus

13% OBo3 Bepmariman/He Byay ronocoBath

6% bunmanrmad/He 3Haw0

(Puc. 2)

@dakTopbl, KOTOpbIE MOIYyT OKa3aTh BJUSHHE HAa  pe3yJbTaT
napJjaaMeHTcKux Bbi0opoB 2024 roga B Y30ekucrane:

1. Ilepexoq OT Ma)KOPUTAPHOM CUCTEMBbI K CMEIIAHHOW MOXKET MPHUBECTH K
HECKOJIbKUM HW3MEHEHHSIM, OHa TIO3BOJISIET HE TOJIbKO HW30MpaTh ACMyTaTOB IO
OJIHOMAHJIaTHBIM OKpYyTaM, HO M IO MapTHHHBIM cHckaMm. DTO obecreunuBaeT 0oliee
IMIMPOKUI CIEKTP TOJMTHYECKHX B3IISIOB B mapiaMeHte. TakuMm oOpaszom,
CMEIIaHHasi CUCTeMa CTUMYJIHPYET KOHKYPCHIIUIO MEXIy MapTUSIMH, TaK KaK OHH
MOTYT TIOJY4UTh MeCTa B MapiaMeHTe KaK Mo0exk/1asi Ha OTACIBbHBIX U30UPaTEIbHBIX
OKpyTax, TaK | MoJTy4yasi 3HAYUTEILHYIO JOJI0 TOJI0COB H30Uparee

[MogpoOHee wH(poOpManMs O BIMSHUM Ha pPE3yJbTaT CMOTPETh TJIABY C
IPOTHO3aMH
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2. YcyryOneHue 3K0JI0rHuecKUX mpodiemM, 0COOEHHO MPoOieM ¢ BOIOM:

AKTyanbHOCTh 3KOJOTHYECKMX MpoOJieM, CpeAau KOTOPbIX BOJHBIM BOIPOC
3aHMMaeT B HACTOSIIEE BpPEMs LIEHTPAIBHOE MECTO. A TakXe Yy4uuThIBas (akT
IIMPOKOTO OCBellleHus: 3Tux npodieM B CMMU, MOXHO caenaTh BBIBOJ, YTO
napJiaMEeHTCKUE BBIOOpPHI OyIyT UrpaTh BaXXHYIO POJIb JJI AAbHEHIIET0 PEIIeHUs
npo0jeM, 4YTO, HECOMHEHHO, OKAKET BJIMSHUE Ha MPEINOYTEHHs 3JIEKTOpara Ha
BbIOOpax. Oxkumaercss yCUJIEHUE BHUMaHUS K "3€JIEHBIM" MapTHsIM, BO3MOXKEH POCT
MOJJEPKKU UX MApTU, TaK KaK OHU yJEISIOT 0c000e BHUMAaHHUE BOMPOCAM OXPaHbI
OKpY>KaroIlen Cpeibl.

IIporunos

Takum 06p330M, Ha OCHOBC IIPOBCACHHOI'O HMCCIICAOBAHUA U YUCTA (baKTOpOB,
KOTOPBIC IMOTCHOHWAJIIbBHO MOTYT OKa3aThb BJIMAHHC HaA BI)I60pBI, OBUIHM COCTaBJICHBI 2
COCHapHsA Pa3BUTHA COOBITHI

Cuenapuit A: He3HauuTenbHbIE N3MEHEHHS B COCTABE MapJlaMeHTa

e Coxpanenue nomuHupoBanusi naptuu Y3JIu/lell m Munmmin Tuximanun:
V3JIuJlell: coxpanser OOJIBIIMHCTBO MECT B mapiameHTe (6osee 50 MecT), a mapTust
Mumuii TUKITaHUII COXPaHAET poJib 2 MAPTHH

¢ B koimmuecTBe MeCT APYTHUX IMApTUHU TAKIKC HC3HAYUTCIbHBIC H3MCHCHU .

OcHOBHBIMH (PaKTOpPBI JAHHOTO pe3yibTaTa CTaHET CHIJIbHAS TIOJJICPXKKA
Hacenenus: naptus ¥Y3JIlu/lell monb3yercs nmogaepxkoit HaceaeHus Y30eKucTaHa.

Bo3MmoskHbIE TOCHENCTBUS - TOJUTHYECKAash CTaOMIBHOCTh: COXpaHEHUE
nomuHupoBanus naptuu Y3JIu/lell MoxxeT npuBecTH K MOTUTUIECKON CTAOUITLHOCTH
B CTpaHe, 4YTO OJIArOMPUATHO BIUSET HA JAJbHEUIINNA SKOHOMUYECKUU POCT U
MIPUBJICYEHUE UHBECTULINM.

Kak MOXHO 3aME€TUTh JaHHBIA CUEHAPHUI TMOJpPa3yMEBAET, YTO HECMOTpPS Ha
OMHCaHHBIC BHINMIE (HAKTOPBI, TEHACHIIMH, HAOII0JJaéMble Ha MPOILIBIX BBIBOJAX,
npoaospkarcsa. Takum oOpa3oM, B COCTaBe apiiaMeHTa HE MPOU30HIET 3HAUUTEIIbHBIX
W3MEHEHUM.

Cuenapuit b: Poct Dkomornueckon naptuu

e [laprusa Y3JIn/lell coxpanser nuaepcTBo, HO KOJIMYECTBO MECT B I1APJIAMEHTE
HE3HAYUTEIHLHO COKpariaercs (0kojo 45 Mect)

e 3a DKOJOTHYECKOU mapTuei HaOII01aeTCsl 3HAYNUTENBHBIA POCT KOJIMYECTBA
MECT B MapiaMeHTe (CTAHOBUTCS BTOPOM MapTHEN MO KOJUYECTBY JACMyTaTOB).
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Hactrynnenwe gamHOTO CclieHapus OyaeT 3HaMEHOBaTh dTO, (HaKTOp
HKOJIOTMYECKUX TMpoOJeM, BCIEACTBUE JTOrO, BoO3pacraromas 03a004eHHOCTD
HACeJICHUSI DKOJIOTHUCCKUMHU TpOOJIeMaMH, a TakKKe AaKTHUBHAsl JEATCIbHOCTh WU
arutanus DK0JIOTMUeCKOW MapTUX CMOTJIH MOBJIUSTH HA PE3YJIbTAThl BHIOOPOB, BHIBE IS
DKOJIOTUUECKYI0 TapTHI0 HAa BTOPOE MECTO IO MECTaX B MapiiaMeHTe.: KOoTopas
OopeTcs 3a pelIeHne IKOJIOTUUECKUX MPOOIIeM.

3akJIouYeHue

AHaJIN3 U IPOTHO3UPOBAHUE IICKTOPAIBHBIX MPOLECCOB SBISIOTCS CI0KHBIMHU
3ajlayaMu, TpeOyIOIMMU ydeTa MHOoXecTBa (akTtopoB. OjHako, Ha OCHOBE
MMEIOIIUXCS JTaHHBIX M OOIIEU3BECTHBIX (DaKTOB, MOXHO CJieJlaTb HEKOTOPhIC
MPENOJIOKEHNUS] OTHOCUTENIBHO TMapJIaMEHTCKUX BBIOOpOB B Y30ekucrtane B 2024

roay.

BaxxupIM  acmekToM — aHanmu3a  AJIEKTOPANbHBIX  IMPOIIECCOB  SIBISIETCS
noyMTuYeckass oOCTaHOBKa B CTpaHe. Y30€KHUCTaH B MOCIEAHHE TOJbI MPOIIEI
3HAYUTEIHHBIC TOJUTUICCKAEC W DKOHOMHUYCCKHE PEPOpPMBI, KOTOPHIC CACIAIU €ro
0oJjiee OTKPBITBIM W JEMOKPAaTHYHBIM. OTH pedOpMBbI, BKJIIOYAs HW3MEHEHHUS B
n30UpaTeIbHOM CUCTEME, MOTYT MOBIHUATH HAa Pe3yJIbTaThl MAPJIAMEHTCKUX BEIOOPOB.
Taxoke creayer yJYuThIBaTh COIMATBLHO-3KOHOMUYECKHE (DaKTOPBI M IKOJOTHUCCKUC
(bakTopsI

Opnako, 1is Oojiee TOYHOIO MPOTHO3ZUPOBAHUS PE3YJbTATOB BbIOOPOB
HEOOXOJMMO TPOBECTU JIOMOJIHUTEIbHBIE HWCCIEAOBAHMS, BKIIOYAs OMNPOCHI
OOILIECTBEHHOIO MHEHUS, aHAJIU3 MPEABIIYIIINX BEIOOPOB U U3yUYEHHE MOJIUTHUYECKHX
TEHJIEHIIUH B cTpaHe. B nenom, mapmameHnTckue BRIOOpH! B Y30ekuctane B 2024 roay
OyIyT 3aBUCETh OT MHOXKECTBA (DAKTOPOB, M TOUHBIN MPOTHO3 MOXKET OBITH CIIOKHBIM.
OpHako, ¢ y4eToM MPOBEACHHBIX PePOpPM U U3MEHEHUHN B CTpaHE, MOKHO OXKHUAATh,
YTO BBIOOPHI OYIyT OTpa)kaTh pPACTYIIYIO JE€MOKPATHU3AaLMI0 M MOJUTHYECKYIO
KOHKYPEHIUIO B Y30€KHCTaHe.
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7- SINF TEXNOLOGIYA DARSLARIDA METALL VA QOTISHMALARGA
ISHLOV BERISH TEXNOLOGIYASINI VIRTUAL STAND ASOSIDA
O‘QITISH METODIKASI

Baxtiyorova Sobiraxon Ixtiyor qizi
Buxoro davlat pedagogika instituti
“Texnologik ta’lim” kafedrasi o‘gituvchisi

Husanova Sevinch Baxtiyor qizi
Buxoro davlat pedagogika instituti
“Texnologik ta’lim* yo*nalishi 2-bosgich talabasi

Annotatsiya: Ta'lim jarayonidagi tub islohatlar zamirida ishlab chigilgan
farmon va qarorlar asosida umumta’lim maktablarida tashlkil etilayotgan va ta’lim
jarayonida tadbiq gilinayotgan bir gator ilmiy izlanish va yangiliklar gatorida
darslarni virtual stendlar orgali tashkil etish, o ‘quvchilar ko z o ‘ngida ko ‘rishni iloji
bo ‘Imagan jarayonlarni kompyuter dasturlari orqali ishlab chigilgan ma’lumotlar
bazasi bilan boyitish kabi faoliyatlarni yo ‘Iga qo ‘yish umumta’lim maktablarida balki
har ganday ta’lim dargohida o ‘z asosini topadi.

Tayanch so‘zlar:  virtual stand, texnologiya, pedagogik texnologiya,
innovatsiya, kompyuter dasturlari, ta’lim texnologiyasi, ta’lim jarayoni, umumta’lim
maktablari, bilim, ko ‘nikma, malaka, metal, gotishma.

Bugungi kunda ta’lim sohasidagi tub islohatlar zamirida mamlakatimizda yuz
berayotgan o‘zgarishlar va gabul gilinayotgan garor va farmonlar ijrosini ta’minlash
bilan birgalikda ta’lim jarayonining yuksalishiga olib kelmoqgda. Jumladan,
O‘zbekiston respublikasi prezidentining mazkur sohani rivojlantirish va ta’lim
jarayoniga bo‘lgan etiborning kuchayishi, umumta’lim maktablaridagi ta’limning yani
ta’lim jarayonini tubdan isloh gilish, maktablarda texnologiya fanining rivojlanishi
bilan birgalikda 7-sinf o‘quvchilarining “Metall va qotishmalarga ishlov berish
texnologiyasi” bo‘limini virtual standlar asosida o‘qgitish metodikasini joriy etish va
amaliyotda qo‘llash bugungi ta’lim jarayonining muhim ustuvor yo‘nalishlaridan biri
sifatida aks etmoqgda. Shu jumladan: O‘zbekiston Respublikasi Prezidenti Shavkat
Mirziyoyevning 2022 yil 11-maydagi PF-134-sonli “2022 — 2026-yillarda maktab
ta’limini rivojlantirish bo‘yicha milliy dasturni tasdiqlash” to‘g‘risida farmoni asosida
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umumta’lim maktablarida bir gator yangiliklar va ta’lim tizimida yangi ta’lim
texnologiyalarni qo‘llash, dars jarayonida kampyuter dasturlar asosida virtual
stendlardan foydalanib o‘gitish metodikasini joriy etish ananaviy ta’lim jarayoniga
nisbatan katta samara berishi, o‘quvchilar ongida metal va qotishmalarga ishlov berish
bo‘limi negizida ega bo‘ladigan bilim, ko‘nikma va malakalarni yanada mukammalroq
darajada gabul gila olish koefitsiyenti yugori darajada shakllanishiga olib keladi.

Kompyuter dasturlari asosida ishlab chigilgan ma’lumotlar bazasi ahamiyatini
adabiyotlar tahlilida ko‘rib chigamiz:

Virtual stendlar asosida o‘gitiladigan sinflarni yaratishda — o‘quvchilarning
0‘rganishini baholashi, fikrmulohazalarini to‘plashi va ularning so‘rovlariga javob
berishi mumkin bo‘lgan virtual sinflarni targ‘ib qilinishi;

Bilim va tushunish ko‘nikmalarini shakllantirish- o‘quvchilarning individual va
jamoa bo‘lib rivojlanishini ta’minlash uchun bilim, tushuncha va ko‘nikmalarni
shakllantirishga intilishi;

Doskaga bo‘lgan talabni kamaytirish- qora taxtalar PowerPoint tagdimotlari,
SMART doskalar, onlayn kurslar va videolar bilan almashtirilishi;

Ko‘rgazmalari vositalarni gizigarli gilish-ragamli ta’lim tufayli sinfda o‘qitish
yanada qizigarli va ishtirokchili bo‘lishi, ular nafagat o‘gituvchining aytganlarini
tinglaydilar, balki uni ekranda ham ko‘rishlari, yoshlar uchun vizual o‘rganishni
osonlashtirish;

Ragamli sinflardagi amaliy mashg‘ulotlardagi o‘quv materiallari o‘quvchilarga
interaktiv onlayn taqdimotlar orgali tafsilotlarga ko‘proq e’tibor berishga imkon
berilishi;

Kompyuter dasturlari va vositalaridan foydalanadigan dars jarayonlarida
o‘quvchilar doimgi an’anaviy darslarga nisbatan ko‘proq ishtirok etadilar va ko‘proq
o‘rganishni xohlashadi. O‘quvchilar bu davrda o‘zlarining nima va ganday bilim
o‘rganayotganlarini bilmasliklari ham mumkin, chunki ular tengdoshlarni o‘qitish,
jamoada ishlash, sahnalashtirish, rol o‘ynash va hikoya qilish kabi qizigarli
yondashuvlar orgali o‘rganmoqgdalar. Bu jarayonlarning amaliy ahamiyatlarini
kuzatish va tahlil qgilish jarayonlari tadbig‘ini kuzatish asosida ilmiy asoslarni
quyidagicha asoslash mumkin.

Metallarni kimyoviytermik ishlash jarayoniga nazar soladigan bo‘lsak,
metallarni kimyoviy faol gaz, qattiq yoki suyuq muhitda yuqori temperaturada
qgizdirish va shu temperaturada bir oz sovitish mumkin. Bunda metall buyumlarning
sirtidagi gatlamlarining kimyoviy tarkibi, mexanikasi, strukturasi va xususiyati
o‘zgaradi. Bunga azotlash, xromlash, metallash va boshqalar kiradi. Fan va texnikaning
taraqgiyoti bugungi kunda bunday materiallarga ishlov berish ning usullarini ham
o‘zgartirib yubormoqgda. Bu usullar metall va metall gotishmalariga ishlov berishning
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an’anaviy usullaridan farq qiladi. Zamonaviy usullarga elektrokimyoviy, lazerli,
plazmali, gidroabraziv ishlov berish kabilar kiradi. Metallarga elektrokimyoviy yo°l
bilan ishlov berish usullariga quyidagilar kiradi; gal vanoplastika, galvanostegiya,
elektrolitik yo°l bilan sayqgallash va hokazo. Ishlov berish anigligining yuqoriligi, turli
metall va metall qotishmalariga ishlov berish mumkinligi, zagotovkaning termik va
mexanik bosim ostida qolmasligi ushbu texnologiyaning afzalligi hisoblanadi.
Elektroliz yordamida metall buyumlarni boshga metallning yupga gatlami bilan
goplash galvanostegiya deb ataladi.

i Elektrolit

Anod Katod

1-rasm. Virtual stend asosida metallar yuzasini boshga metallning yupga
gatlami bilan qoplash jarayonidan lavha.

Masalan, buyumlarni nikellash, kumushlash, xromlash, ularga oltin suvi yuritish
kabi jarayonlar virtual stendlar orgali galvanostegiya yo‘li bilan amalga oshirilsa
o‘quvchilarning gabul qilish, idrok qilish va dasturiy ma’lumotlar bazasining
shallanishiga olib keladi. Shundan ekan bu jarayonni virtual stendda jarayonlar
ketmaketligi quyidagicha asoslanadi: buning uchun buyum elektrolitga katod sifatida
joylashtiriladi. Buyumni qoplaydigan metall tuzining suvdagi eritmasi esa elektrolit
vazifasini bajaradi. Elektrolitdan tok o‘tkazilganda, goplanishi kerak bo‘lgan metall
buyum sirtiga yupga gatlam hosil qgilib yopishadi. Jarayonlar ketma ketligi kompyuter
dasturi orgali ketma ketlikda bajariladi va o‘quvchiga axborotlar tasvirli ko‘rinishda
yetkaziladi.
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Metallarga mexanik ishlov berish — bu jarayon metallardan qirindi olish yo‘li
bilan detallarga turli shakl va o‘lcham berish demakdir. Metall kesish asboblari va
metall kesish stanoklarida bajarish jarayonini kuzatishimiz mumkun.

Metallarni bosim bilan ishlash - metall zagotovka va buyumlarni girindi olmay
tayyorlash. Metallarning plastikligidan foydalanishga asoslangan. Asosiy turlari:

prokatlash - metallni aylanuvchi silindr (jo‘va) lar orasidan o‘tkazish,

cho‘zish - metall zagotovkani 0‘z o‘Ichamidan kichik o‘lchamli teshikdan tortib
o‘tkazish,

presslash — jarayoni bu bevosita metallni berk silindr teshigidan sigib chigarish
tushunchasiga mos jarayonlardan biridir,

bolg‘alash - metallarni bolg‘a yoki press bilan ko‘p marta va dambadam urib,
zarur shakl va o‘lchamga keltirish,

list shtamplash -list, lenta yoki polosa metallni qgalinligiga uncha xalal
yetkazmay deformatsiyalash, bunda metall puanson va matritsaning ish gismiga mos
shaklni oladi.

Xulosa

Ta’lim tizimida kompyuter dasturlari asosida ta’lim jarayonini tashkil etish va
samarali foydalanishning metodlarini o‘rganish, umumta’lim maktablarida o‘qitish va
o‘rganishni ta’minlovchi texnologiyalar asosida ishlab chigilgan virtual stendlar
negizida o‘quvchilarga ta’lim jarayonlarini tashkil etish yugori samara beradi.
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GETTING ANTIOXIDANTS AND OTHER BENEFITS FROM WILD
BLUEBERRIES

Tukhtaboev Mokhirjon Rakhimjanovich
senior lecturer of the "Biotechnology" department of Namangan State University
mtuxtaboyev@mail.ru

Annotation: Blueberries are used as food and for making liqueurs, jelly, jam, and
pies. Also stored frozen. In many places, berry picking brings significant income to the
population. Blueberries are low in fruit acids. But they are high in A and B vitamins,
manganese, fiber and flavonoids. Berries are a good source of vitamin C, magnesium
and calcium. A good honey plant, produces a lot of nectar. Fragrant honey is light,
slightly reddish. The nectar productivity of one flower in the conditions of the
widespread in north Euro Asia and North America in shady places is 0.3 mg, in semi-
shaded places 0.4-0.5 mg. The coloring matter of blueberries is a (pH) indicator and
changes color to blue when the acidity decreases.

Key words: anthos, kuanos, anthocyanin, anthocyanidin, pelagonidin,
cyanidation, peonidin, absorbance, inflammation.

Intruduction. Wild blueberries are rich in manganese, vitamin K and fiber. Wild
blueberries also have some of the highest levels of antioxidants, including anthocyanins
. The word anthocyanin comes from anthos (flower) and kuanos (blue) and gives fruits
such as wild blueberries, blackberries, eggplant and cabbage the beautiful blue-violet
hues they retain. In addition to its attractive appearance, anthocyanin is a powerful
antioxidant that has proven health benefits. Blueberries are used as a purple vegetable
dye, for example, for branding meat. The juice of the berries, using various mordants,
dyes wool and canvas purple and red . You enter a blueberry meadow from the edge.
First, bend over, then on your knees, and then lying down, you crawl in a spiral towards
the center - it’s not for nothing that blueberries are called “creeper”. Sometimes you
get so excited that you don’t even notice that the bucket is already full.

Devices for picking blueberries are made of different materials: metal, plastic or
wood. In Euro Asia, there is an industrial production of plastic devices in the form of
a “closed bucket” (some with a protective curtain so that the berries do not spill out
when tilted). The device allows you to pick berries that are difficult to pick up with
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your hands: small, wet. In addition, picking with a device reduces contact of the berry
with the skin of the hands, which pickers treat with repellents against blood-sucking
insects. As a result, the likelihood of repellent getting into food with collected berries
is reduced.

What are anthocyanins? Anthocyanins, often found in the roots, stems and
especially leaves of plants, occur in two forms. When a sugar is attached to the
molecule it is called anthocyanin , however without the sugar molecule it is called
anthocyanidin ®!'. There are three broad classifications of anthocyanins, which are
grouped by their health benefits and how the antioxidant is metabolized and absorbed.
In a study by Dr. Jim Fang of the University of Saskatchewan, he basically classified
anthocyanins into one of three categories: pelagonidin, cyanidation / peonidin, or a
group of multiple anthocyanins. In general, anthocyanin’s are known to protect plants
from stress factors such as ultraviolet radiation, low temperatures and drought®®l. It's
no wonder antioxidants like anthocyanins are so effective. What do antioxidants do?
Antioxidants are simply playing a game of "cops and robbers" where antioxidants are
the cops and free radicals are the robbers. The daily presence of cops (antioxidants)
can deter robbers (radicals) and ensure peace in the city (your body). The more
antioxidants you consume, the more protection your body will have against free
radicals that can wreak havoc on our bodies on a daily basis. In fact, there are many
systematic studies that link high anthocyanin intake to lower incidence (new cases) of
cardiovascular disease, diabetes, and cancer. However, more research is needed to
determine the recommended daily intake of anthocyanins.
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Twice the antioxidants of ordinary blueberries. When you want blueberries, pick
wild. feed your brain the good stuff. The antioxidant king, wild blueberries have two
times more antioxidants than even ordinary blueberries. And they're jampac-ked (no
pun intended) with anthocyanin’s, which give them their deep purplish color and have
been shown to fight inflammation in humans.

Orac of Selected Foods, USDA-ARS, May 2023 Main Scores foe Total ORAC
() m a Tiny Nutritional powerhouse. Compared to ordinary blueberries, wild Maine
blueberries have...* ol TE/100 g and mg GAE /100g.
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TOTAL ANTIOXIDANT CAPACITY OF WILD BLUEBERRIES

The main active ingredients are condensed tannins (5-7%), anthocyanins, pectin,
tannins, flavonols (quercetin and catechin). The high anthocyanin content of
blueberries ranges from 300 to 700 mg per 100 g. Glutamic acid and valine are the
predominant amino acids in blueberries. Berries and leaves are used in scientific and
folk medicine. They are used for diseases of the eyes, gastrointestinal tract, diabetes
and gerontology, as well as topically for the treatment of burns and ulcers, stomatitis
and gingivitis. An infusion or decoction of dry berries helps with diarrhea. The fresh
berry is considered useful in treating scurvy.

Leaves and shoots are used in early forms of diabetes, since the glycoside
neomyrtillin they contain has the ability to lower blood sugar [7].
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When consumed in large quantities, blueberries cause constipation [22] .
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The % Daily Value tells you how much a nutrient in a serving of food contributes
to a daily diet. 2000 calories a day is used for general nutrition advise. And while
consumers are becoming increasingly aware of antioxidants such as anthocyanins, in
2012 the Food for Better Health Foundation found that only 3% of fruits and vegetables
consumed were purple or blue B!, Knowing some foods that are high in antioxidants
can help us get the most out of every bite. Antioxidant levels in foods are measured
using the Oxygen Radical Absorbance Capacity (ORAC) test. Elderberries lead the
pack, followed by wild blueberries, high blueberries, red cabbage and purple carrots,
which round out the top five anthocyanin-rich foods °.
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What does research say about anthocyanins?

Cognitive functions. Whether you're 5 years old or 95, research has shown that
anthocyanins can improve cognitive functions such as memory and everyday mental
function. In a study conducted in the UK, Professor Claire Williams and her research
team found that children performed better on cognitive tasks after drinking a wild
blueberry drink than when they did not !, Similar results have been presented to show
the beneficial effects of anthocyanin intake on working memory in older adultsPl.
Researchers suggest that anthocyanins have the potential to reduce inflammation,
thereby improving blood flow and improving communication between brain cells!”),
Foods rich in anthocyanins, classified as cyanidin and peonidin , have a greater effect
on reducing inflammation.

Natural anti-inflammatory agent. Inflammation is a silent killer. Low-grade
inflammation is one of the main mechanisms responsible for many chronic diseases
such as obesity and hypertension. Although the mechanism of inflammation is complex
and involves various components at the cellular level, research has shown that foods
such as berries, especially blueberries and wild blueberries, have anti-inflammatory
effects. Inflammation is often exacerbated by a high-fat diet. A study from Finland
examined the effects of anti-inflammatory foods such as blueberries and wild
blueberries on rats consuming a high-fat diet 2. The results showed that a high-fat diet
combined with whole berries caused less of an inflammatory response compared to rats
consuming a high-fat diet alone. In addition to their anti-inflammatory effects, foods
rich in anthocyanins improve insulin sensitivity.

Antidiabetic. Results from a study of three different groups of anthocyanins
showed that blueberries are able to induce insulin secretion' . Type 2 diabetics often
have insulin insensitivity and release lower levels of insulin when they consume
glucose compared to people without diabetes. Eating wild blueberries and red cabbage
may be part of dietary recommendations to prevent and treat diabetes and even heart
disease.

Method-Happy heart . In the United States, 90% of women have at least one risk
factor for cardiovascular disease. Since it is one of the leading causes of death among
women, it is beneficial for us to integrate preventive measures to curb this problem. In
the Nurses' Health Study I and II and the Women's Health Study, researchers found
that those who consumed anthocyanin-rich foods could reduce their risk of
hypertension, coronary heart disease, and cardiovascular disease by 8—-12% 3. By
studying the diets of the subjects, the researchers found that these people consumed
anthocyanins mainly from blueberries and strawberries. The results suggest that
anthocyanins may reduce arterial stiffness and therefore lower blood pressure and
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reduce damage to blood vessels and the heart, ultimately reducing the risk of heart
disease.

There are many benefits to consuming a diet high in antioxidants. Rather than
focusing on diets that only have anti-inflammatory, anti-aging, or anti-diabetic effects,
we recommend increasing your diet high in anthocyanins. Not only will it add a
beautiful color to your plate and give your tongue a beautiful purple-blue color, but it
also provides a number of health benefits, helping to manage and prevent conditions
and diseases such as cognitive dechne inflammation, diabetes and heart disease.

DISCUSSION-Cultivated and harvested for over 10,000 years, wild blueberries
have grown in the badlands of Maine. One of the few fruits native to North America,
wild blueberries are cared for by stewards—dedicated men and women who work with
the berries using best practices passed down through generations. Thanks to their love
of wildlife, we can enjoy the best blueberries around.

Efforts all year round.

Unforgiving winters. Later sources. Hot growing season. In the fall, it's time to
recharge Each season plays a different role for Maine wild blueberries.

WINTER Wild blueberries are grown on a two-
| year cycle: each year, half of the grower's land is
7 cultivated to promote vegetative growth, and the
other half is prepared for harvest. And it all starts
with winter. Lack of sunlight and long cold
; T e weather - the season is not for the faint of heart .
It's these conditions that cause W|Id Maine blueberries to accumulate the protective
antioxidants and anthocyanins that make this tiny berry a super food with amazing
flavor.
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SPRING As winter loosens its grip, patches
of green appear around patches of melting
snow. Millions of bees begin their work
pollinating the bushes that surround the
ground, ready to resume the growth cycle
that has occurred every year for 10,000

years. These bees, including native
bumblebees and honeybees, are very
important to wild blueberry growers, who are committed to conserving wild bees
through conservation practices.

SUMMER Wild blueberry bushes, soaked
in the Maine summer sun, explode in
shades of purple and blue. This is when
Maine wild blueberries are picked at peak
freshness, sold at farmers markets, or flash
frozen to preserve what has grown
throughout the season. Wild blueberries
are sorted, cleaned and processed within

AUTUMN When the coolness in the air
returns, it is a signal that the bushes should
be trimmed and prepared for the long winter
ahead. Firmly committed to best farming
practices, wild blueberry growers use
sustainable management practices to ensure
healthy harvests and protect wild blueberry
lands for future generations.
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Annotatsiya. Ushbu magolada tuproq mikrosuvo ‘tlarining tuprog unumdorligiga
ijobiy ta’sir ko ‘rsatishi, unda boradigan har xil jarayonlar: fizik-kimyoviy va biologik
xossalarida o ‘zgarishlar paydo bo lishi, tuproq hosil bolish jarayonlarida faol
ishtirok etishi, shu bilan birga madaniy yuksak o ‘simliklarning yaxshi rivojlanishi
uchun ijobiy ta sirlari hagida yoritib o ‘tilgan.

Kalit so“zlar. Tuproq mikrosuvo tlari, tuproq, tuproq indikatori, fizik-kimyoviy
xossalari, tuproq unumdorligi, erkin azot, mikrobiologik faollik, yuksak o ‘simliklar,
tuproq yemirilishi.
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Annomayusn. B OauHol cmamvbe pACCMOMPEHO NOJONCUMENbHOE GIUSHUE
NOYBEHHBIX MUKDPOBOOOPOCIEU HA NI000pooUe NOUBbl, pA3IUUHble NPOYECCH,
npoucxoosawue 8 Hell. UMeHeHUe QUIUKO-XUMUYECKUX U OUOJI02UHEeCKUX CBOUCMS,
aKmusHoe yuacmue 8 Nnpoyeccax no48o00paz08aHus U 0OHOBPEMEHHO KYIbMYPHOe
NOJI0JCUMENbHOE GIUSHUE BLCULUX PACTEHUL. OJiS JIyYULe20 PA3GUMUsL 8blOEIeHbI.

Knrouesvie cnosa: Ilousenivie Mukposooopociu, no4éd, NOYEEeHHbII UHOUKAMOP,
Quzuko-xumudeckue  C80lUCMaa, niooopooue  nous, c60000HBILL  azom,
MUKPOOUONIO2UYECKAs AKMUBHOCTb, 8bICULUE PACMEHUs, 0e2padayusi Noys.

THE CONDITION OF THE SOIL AND WHAT IS GOING ON IT
THE ROLE OF MICROFLUIDS IN PROCESS IMPROVEMENT. ITS
SIGNIFICANCE IN BIOGEOCENOSIS

Zahriddinov LI
Teacher of Biotechnology Department of Namangan State University
E-mail: zahiriddinovilyosbek3@gmail.com

Abdulatifova O.N
Namangan State University, student of the technology of cultivation and
processing of medicinal plants
E-mail: repetitor_bio@mail.ru

Abstract. In this article, the positive effect of soil microalgae on soil fertility,
changes in physical-chemical and biological properties in various processes, as well
as active participation in soil formation processes, are discussed in this article.
together with the positive effects of cultivated higher plants for better development

Keywords: Soil microalgae, soil, soil indicator, physicochemical properties, soil
fertility, free nitrogen, microbiological activity, higher plants, soil degradation.

Kirish. Prezidentning “Yer resurslaridan samarali foydalanish, tuproq
unumdorligini saqlash, gayta tiklash va oshirish yuzasidan qo‘shimcha chora-tadbirlar
to‘g‘risida”gi  qarori loyithasi muhokama uchun joylashtirildi. O‘zbekiston
Respublikasi Yer resurslari, geodeziya, kartografiya va davlat kadastri davlat qo‘mitasi
va Qishloq xo°jaligi vazirligi tomonidan ishlab chigilgan “O‘zbekiston Respublikasida
2030 yilgacha davr mobaynida sug‘oriladigan va lalmikor yerlar hamda yaylov
hududlari tuproglarining unumdorligini saqlash, qayta tiklash va oshirish
konsepsiyasi”
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O‘zbekiston Respublikasida 2030 yilgacha davr mobaynida sug‘oriladigan va
lalmikor yerlar hamda yaylov hududlari tuproglarining unumdorligini saqlash, qayta
tiklash va oshirish konsepsiyasida belgilangan vazifalarni amalga oshirish bo‘yicha
“Magsadli dastur” tasdiqlanadi. Davergeodezkadastr qo‘mitasi tasarrufidagi
Tuprogshunoslik va agrokimyo ilmiy-tadqiqot instituti O°zbekiston tuproq
qoplamlarining xilma-xilligi va transformatsiyasini o‘rganish, tuproglarning fizikaviy,
kimyoviy, agrokimyoviy va meliorativ-ekologik holati aniqlash hamda unumdorlik
darajasini baholash, turli masshtabli tuproq kartalari va kartogrammalarini tuzish,
tuproq monitoringini yuritish, tuproq eroziyasi va degradatsiyasining oldini olish, turli
tuproq-iglim sharoitlariga mos holda qishloq xo‘jalik ekinlariga organik, mineral va
noan'anaviy o‘g‘itlar qo‘llashning maqgbul me'yor va muddatlarini ishlab chiqish
bo‘yicha mas'ul davlat ilmiy muassasasi sifatida belgilanadi.

ASOSIY QISM

Tuprog mikrosuvo‘tlari tuprogning holatini, va unda boradigan jarayonlarni
yaxshilashda turli ijobiy ta’sir ko‘rsatadi. Shuningdek tuprog unumdorligini
yaxshilashda tuprog mikrosuvo‘tlarining o‘rni beqiyosdir. Tuproq mikrosuvo‘tlari
ta’siri orasida eng muhim jihati shundaki, u tuproqqa organik modda to‘planishida
muhim ahamiyat kasb etadi. Ya’ni u 4,00 W ‘
atmosferadagi erkin azotni o‘zlashtirib,
uni azotli organik moddaga aylantiradi.
Bu jarayon tuprogni organik modda bilan %%
qisman ta’minlab beradi. Organik modda
bilan ta’minlangan tuproq unumdorligi
yugori ko‘rsatkichda bo‘ladi.

Tuprogdagi mikrosuvo‘tlar
tuprogning fizik-kimyoviy xossalarida
o‘zgarishlar paydo bo‘lishiga, unda ro‘y y -
berayotgan  mikrobiologik  faollikka " X ; LW
ijjobiy ta’sir ko‘rsatadi. Tuprogda |
o‘sayotgan mikrosuvo‘tlar ana shu tuproqga ekilgan madaniy yuksak o‘simliklarni
yaxshi rivojlanishida muhim ahamiyatga ega. Ya’ni tuproq mikrosuvo‘tlari yuksak
o‘simliklarning organik modda bilan ta’minlab, uni ildizlarini yaxshi nafas olishiga
ko‘mak beradi. Shu boisdan mikrosuvo‘tlari mavjud tuproglarda yuksak
o‘simliklarning o‘sib rivojlanish mikrosuvo‘tlari mavjud bo‘lmagan tuproglarga
nisbatan yaxshiroq kechadi. Mikrosuvo‘tlari bir paytning o‘zida tuprogga va unda
o‘sayotgan yuksak o‘simlikka ijobiy ta’sir ko‘rsatadi.
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Tuprogda o‘suvchi mikrosuvo‘tlarning yana muhim jihatlaridan biri shundaki, u
tuprogning tabiiy indikatori bo‘lib xizmat giladi. Tuprogning biologik holati hagida
xabar beradi. Ya’'ni tuproqning tabiiy holati saqlangan yoki buzilganligini ko‘rsatadi.
Bu boradagi ko‘plab mutaxassislarning bir gator ma’lumotlari shundan darak beradiki,
mikrosuvo‘tlar tuprogni qgaysidir mineral o‘g‘itga ganchalik ehtiyoji borligini,turli
pestitsidlarni go‘llashda, ularning xususiyatlarini aniglashda, xususan, go‘llanilgan
pestitsidning qoldiglarini aniglashda test obyekti bo‘lib xizmat gila oladi. Bu orqali
tuproqdagi o‘g‘itlar bilan bog‘liq muammolarni bartaraf etish va yuqori hosildorlikka
erishish mumkin

Mikrosuvo‘tlar tuproq hosil bo‘lishida ishtirok etadi. Tuproq hosil
bo‘lish jarayonlari uchun juda ko‘p yil kerak bo‘ladi va buni gisman tezlashtirib beradi.
Mikrosuvo‘tlar tuproq hosil bo‘lishida quyidagi yo‘nalishlarda gatnashadi:

1.  Tuprogning fizik-kimyoviy
xossalariga ta’sir ko‘rsatadi:

2. Tuprogning donadorligiga ta’sir
ko‘rsatadi;

3. Mikrobiologik faollikka ta’sir
ko‘rsatadi;

4. Tuproq unumdorligiga ta’sir
ko‘rsatadi;

Mikrosuvo‘tlar tuprogning
yuzasida ommaviy tarzda ko‘payib, ular
juda katta migdordagi mineral tuzlarni tashqgi po‘sti orgali shimib oladi. Bu bilan
kerakli mineral tuzlarning tuprogdan yuvilib ketishini oldini oladi. Mikrosuvo‘tlarning
hujayralari halok bo‘lgandan keyin, u shimib olgan birikmalar yuksak o‘simliklarning
ildizlari tomonidan yengil tarzda o‘zlashtiriladi. Bu holat yuksak o‘simliklarning
ildizlari tuprogda erigan ozugani osongina singdirishiga yordam beradi. Chunki
o‘simliklar qattig ozuga bilan oziglana olmaydi. Ular fagatgina tuprogda erigan
moddalarni shimish qobiliyatiga ega. Tuproq mikrosuvo‘tlari tuprogning holati va
tarkibini yaxshilash bilan birga yuksak o‘simliklarning o‘sishi va serhosil bo‘lishida
ham muhim ahamiyatga ega. Yuksak o‘simliklarning hayotiy faoliyati tuban
o‘simliklar bilan uzviy bog‘liq tarzda namoyon bo‘ladi. Hattoki ularning oziglanishida
ham va ular iste’'mol qiladigan organik birikmalarni vujudga kelishida ham
mikrosuvo‘tlar yetakchi o‘rinlarni egallaydi.
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Tuprogq mikrosuvo‘tlari tuproq yemirilishini oldini olish xususiyatiga ega. Ya’ni
mikrosuvo‘tlar tuproqda birikib ketishi natijasida mikrosuvo‘tlarning to‘plamini hosil
giladi. Bu esa tuproq yemirilishi, nurashi va cho‘kishi kabi salbiy holatlarni oldini
oladi. Mikrosuvo‘tlar tuprog va yuksak o‘simliklarni deyarli barcha jarayonlarida
0°zining ijobiy ta’sirini ko‘rsatadi.

Xulosa

Mikrosuvo‘tlarning hayot faoliyatini o‘rganish mobaynida gishlog xo‘jaligi
tarmoglaridagi barcha fanlar bilan bog‘liglik holati aniglangan. Qishlog Xo‘jaligi
tarmoglarini takomillashtirish, ekinlardan mo‘l hosil olish, tuprog holati va
unumdorligini oshirishda mikrosuvo‘tlarni go‘llash magsadga muvofigdir. Shunday
ekan mikrosuvo‘tlari bilan yonma yon o‘suvchi dorivor o‘simliklardan yetishtirib
tajriba ishlarini amalga oshirish lozimdir. Xozirgi kunda gishloq xo‘jaligida juda ko‘p
migdorda mineral o‘g‘itlarni sifati buzilmoqgda, buning natijasida istemol gilinayotgan
maxsulot tarkibida inson salomatli uchun jiddiy xavf tug‘diruvchi kimyoviy tarkib
xosil gilmogda. Mikrosuvo‘tlari esa bunday dolzarb masalaning yechimlaridan biri
xisoblanishi kerakdir.
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AHHOTAIIHUA

s cospemennol mekcmuibHOU NPOMBIUICHHOCMU OOHOU U3 XAPAKMEPHBIX
MeHOeHYUll ~ OCMaemcst  cmpemienue K  NOSbIUEHUIO  NPOU3800UMETbHOCMU
MEXHONO0SUHECKUX MAULUH NYMeM VYEeaudeHUsi ObICMPOX0OHOCIU, YO CIAGUM 3a0ady
CHUDICEHUsL 3ampam J1eKmMpOIHEPSUU 8 NHEBMOMEXAHUYECKOM NPSOeHUU, YCNeUHOe
peuterue Komopou mpedyem CUcCmemMamu3ayuu HaKONIeHHOU uHpopmayuu no HO8bIM
cnocobam opmuposanusi NpsdcU U KOHCMPYKYUU  DOPMUPOBOUHO-KPYMUILHBIX
YCmpoucme  ymouHeHuss psoda npooiem  pazeumust NpsdcU 8  Cnocobax ¢
ouckpemuzayuel.

Knrouesvie cnoea: nnesmomexanuueckuti cnocod npsoenust, OUCKpemu3ayusl,
DOpMUPOBOUHO-KDYMUTLHO2O yempoticmea, MPAHCNOPMUPOBKA
OUCKDEMUSUPOBAHHBIX BOIOKOH, (POPMUPOBAHUE NPSNHCU KDYUECHUEM.
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ABSTRACT

For the modern textile industry, one of the characteristic trends is the desire to
increase the productivity of technological machines by increasing the speed, which sets
the task of reducing the cost of electricity in rotor spinning, the successful solution of
which requires systematization of the accumulated information on new methods of
forming yarn and designs of forming and twisting refinement devices. a number of
problems in the development of yarn in methods with discretization.

Keywords: pneumomechanical method of spinning, discretization, forming and
twisting device, transportation of discretized fibers, formation of yarn by twisting.

BBenenue. Peanuzamust popMupoBaHus NpsKU B CIOcO0ax ¢ JUCKpETU3aIre
BKJIIOYAET BBIIOJIHEHHUE CIICIYIOIIUX OCHOBHBIX orepariuii: [1]

- IUCKPETU3ALINS;

-TPaHCIIOPTUPOBKA JIMCKPETU3UPOBAHHBIX BOJIOKOH u MUTaHue
(bopMHUPOBOYHOTO WK (HOPMHUPOBOYHO-KPYTHUIILHOTO YCTPOUCTBA,

-hopMUpOBaHUE MOJYNPOIYKTA MOPsDKM B BHUAEC BOJOKHUCTOW MPSAUIBHOU
JICHTOYKU,;

-(opMUpOBaHUE TIPSHKHU KPYUECHUEM;
-HaMaTbIBaHUE TOTOBOM MPSIXKHU.

Crnenyer OTMETHUTB, UTO TPAHCHOPTUPOBKA U MUTAHUE, OCYLIECTBIISIEMBIE OJTHUM
pabounM oOpraHoM B BHUJE €IMHOM oONepalud, COCTOUT U3 COOCTBEHHO
TPAHCIIOPTUPOBKH, IS XapAKTEPUCTUKU KOTOPOU BAXKHO CPEACTBO TPAHCIIOPTUPOBKHU
Y TIOJIaY¥ Pa3beAUHEHHBIX BOJIOKOH B (POPMHUPOBOYHO-KPYTHIILHOIO YCTPOMCTBA, TO
€CTh IUTAHMUSA, JUIA XApaKTEPUCTUKA KOTOPOTO BAKEH IPOCTPAHCTBEHHO-
r€OMETPUYECKUE MapaMeTpbl JBHUKEHUA BOJOKOH. Croco0 NUTaHUS BO MHOIOM
OTpe/IeNsieT XapakTep TEXHOJIOIMYECKOTO Ipolecca, B OCOOEHHOCTH Ipoliecca
(dbopMUpOBaHUS MOJIYMPOAYKTa MPSDKUA B BUAE BOJOKHUCTOM MPSAMIBHOM JIGHTOUKU
VI MBIYKH, a TAKXKE MTOKA3aTEIN MOJIy4aeMOU IIPSKU.

OcHoBHasi 4acth. B mmreparype [1,2,3,4,5]m0 HOBBEIM cmocobam
dbopMHupOBaHUS TPSKU € JUCKPETU3ALMEN  pa3nuyaroT  TaHT€HUUAJIbHBIH,
paavabHBINA, CHOUPAIBHBIA W OCEBOM CHOCOOBI MHUTAHHUS (OPMHUPOBOYHOTO M
(hOpPMHUPOBOYHO-KPYTHJIBHOTO ~ OpraHa, a Takke CcrmocoObl  (OopMHUpPOBAHUS
MOJIYITPOYKTA MPSIKHU CTYIIEHUEM C YCKOPEHUEM U CTYILIEHUEM C TOPMOKEHHUEM WIIN
"Tenecko-puueckum". AHanu3 paboThl (HOPMHPOBOUYHO-KPYTHIIBHBIX YCTPOWCTB W
MUTaHUs CIOCOOOB C JUCKPETU3ALMEeN MOKa3bIBAET, YTO, KaK MPAaBUIIO, CTYILIEHUE C
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YCKOPCHHUEM UMCCT MECTO IIPU TAHI'CHIUAJIBHOM U paaAvaIbHOM IIMTAHUH, 4 CTYIHICHUC
C TOPMOKCHUEM NMCCT MCCTO IIPpU CIITUPAJIIBHOM U OCCBOM ITMTAHUU.

B  HEKOTOpBIX YCTpPOMCTBAX IHEBMOXJIEKTPOMEXAHUYECKOTO MPSICHUS,
Harpumep, B u3BectHoM yctpoiictBe Lllepnan-Ornecou, a takxe B cnocode J[PED
MMEeT MECTO TIOABOJ BOJOKOH K (OPMHUPOBOYHOMY OpraHy B TOTIEPEYHO-
OPUEHTHUPOBAHHOM COCTOSIHUM OTHOCHUTEJIBHO HANpPaBJICHUS JIBUKEHUS BOJOKOH
BMECTO OOBIYHOTO MPOJOJbHO-OPUEHTUPOBAHHOTO COCTOSIHUS. 371€Ch CIEIyeT
OTMETHTh, YTO B JAaHHOM cliydae NuUTaHuE (OPMHPOBOYHOTO OpraHa MOIEPEYHO-
OpPUEHTUPOBAHHBIMU BOJIOKHAMHU HENb3d OTHECTH HH K paJdAIbHOMY, HH K
TaHTE€HI[UATBHOMY CIIOCO0Y.

B camoMm nene, npu paauaJbHOM MUTAHUM BOJOKHA JBUTAIOTCA C HEKOTOPOU
LEHTPAJIbHOW TOYKH B paguajibHOM HaIpaBiI€HUU K COOMpAIOIIEd MOBEPXHOCTH,
IIPUYEM, BO BCEX M3BECTHBIX YCTPOMCTBAX JTO IPOJOJIBHO-OPUEHTUPOBAHHBIE
BOJIOKHA, NP TAHINCHLMAJIBHOM € IMUTAHUHU TAKXKE MPOJOJIBHO-OPUECHTUPOBAHHbIE
BOJIOKHA MOJIXOJAT MO KacaTelbHON K cOOMparoIiel IOBEpXHOCTH.

Ha mamr B3risia, 37eCh MMEET MECTO CaMOCTOSITENBHBIM croco® IHUTaHMA,
KOTOPBIM MO aHAJIOTUX C Ha3BaHUSAMU JAPYTHX CHOCOOOB MUTAHUS MOYKHO OBLIO Ha3-
BaTh '""HOPMAJIBHBIM'', YTO MBI M YCIOBHUMCS caenarb. OTMETUM, YTO IONEpEYHAs
OpHUEHTALMSI BOJIOKOH UCKITIOYAET UX TO(pUPOBAHUE U CITyThIBAHKE IPU TOPMOKEHHUH,
YTO MO3BOJISIET (POPMHUPOBAHUE MPOAYKTA JJIsi 00pa3oBaHUsS NPSDKM B BUAE IyuyKka
BOJIOKOH JIOCTAaTOYHO BBICOKOT0 KadecTBa. Kcratu, crymienue Takxke rnepecraer ObITh
"TETIECKOMMYECKUM "', XOTSI U OHO IMPOUCXOUT C TOPMOKEHUEM.

B HacTosiiee Bpemsi M3BECTHBI YCTPONCTBA MTHEBMOMEXAHUUECKOTO TIPSACHUS,
B KOTOPBIX MOTOK JIUCKPETU3UPOBAHHBIX BOJOKOH HAIPAaBISIETCS TAHM€HLIHAIBHO K
MOBEPXHOCTU MEJIJICHHO BpAaIlaloIerocss BaKyyMHOTO Bajuka, Trie oOpasyercs
BOJIOKHUCTAs JIGHTOYKA, KOTOpas MPH BpAIICHUH BaJliKa HEMPEPHIBHO OTBOJUTCS K

CIICAYIONIEMY TI0 TEXHOJIOTUYECKON CXEeMe OpTaHy - peryJimpyeMoMy 3axumMy (puc.l)
14.28].
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Puc 1. CxemMa nHeBMOMEXaHNYECKOI0 NMpsAACHNA CO CKOJb3AIUM 3aKUMOM.

Teopernyeckuii aHalM3 TMOKAa3bIBAECT, YTO 3/IECh TAKXKE MBI UMEEM CHOC00
IUTaHUsl, KOTOPBIM CIIEAyeT OTJIIMYUTh OT TAHIE€HLUHMAJIBbHOIO CO CIrYIIEHHUEM C
YCKOpPEHHEM, KOTOPOE UMEET MeCTO Ha ()OPMHUPOBOYHO - KPYTHUIIBHBIX YCTPONCTBAX
OOBIYHBIX MAIIUH [HEBMOMEXAaHMUYECKOTO TPSJAEHUS, B KOTOPHIX BBOJUMBIC
TAHT€HIUAIBHO BHYTPbh MPAAWIBHON KamMepbl BOJOKHA 3aXBAThIBAKOTCA MPU JTOCTH-
KECHHUU €€ CTCHOK MOCIICTHUMH.

[Ipu 3TOM BOJIOKHA MOJIy4alOT YCKOPEHHUE, TAK KAaK JIMHEWHAsE CKOPOCTh CTEHOK
3HAUYUTETHLHO OOJIBIIE CKOPOCTH JBUXKEHUS BOJIOKOH, 1 HAUMHAIOT BPAIIaThCS BMECTE
c kamepou. Iloj nedicTBUEM BO3HUKAIONIUX MPH BPAIICHUH I[EHTPOOEKHBIX CHII
BOJIOKHA CKOJIB3SIT 1O TOBEPXHOCTH CTEHOK K Tepudepur Kamepbl ¢ TPEHHUEM, U
00pa3yIoT 3/1eCb MHOTOKPATHBIM CJI0’KEHHUEM BOJIOKHUCTYIO JICHTOUKY - MOJTYTPOIYKT
MPSKU. ITO COMPOBOKIAETCS TAKKE M HEKOTOPHIM YIIYUIIEHUEM PACIPAMIEHHOCTH U
napajulei3aliil  BOJIOKOH, YXYAIICHHBIX TPU TPAHCIOPTUPOBKE B CBOOOIHOM
COCTOSIHUM B TIOTOKE€ BO3ayXa. [akoe NWUTaHWUE YCJIOBUMCS BIIPEIb Ha3bIBaTh
"TaHreHIMAJIbHBIM BHYTPEHHUM "'

[Ipy noaBeneHWM XK€ IMOTOKAa BOJOKOH TAHICHIMAJIBHO K ITOBEPXHOCTHU
BaKyyMHOTO BaJIMKa CHApy>XH TIPUCACHIBAHME BOJIOKOH K TOBEPXHOCTH Oyner
COITPOBOXIATHCS UX TOPMOKEHHUEM, TaK KAK JINHEMHAS! CKOPOCTh MOBEPXHOCTH BAJIMKA
BEJIMKA 3HAYUTEJIBHO MEHBIIE, CKOPOCTHM ABMXKEHUS BOJIOKOH. [IpumumHoi Maoi
JIMHENHOW CKOPOCTH BAaKyYyMHOTO BajMKa SBJSETCS TO, YTO BAaKyyMHBIM BaJuK
BBINOJTHSAET (PYHKIMKU (HOPMUPOBAHUS BOJOKHHCTOTO MPOJAYKTa W TPAHCHOPTHYIO
(GYHKIMIO, TOJBOMAS BOJOKHHUCTBHIM TMPOAYKT, CHOPMHUPOBAHHBIA HE MO BCeH
OKPYXHOCTH BaKyyMHOI'O BaJIMKa, & HAa €€ ONPEACIIEHHBIA YaCTH, K PETYJIUPYEMOMY
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3KUMY CO CKOPOCTBIO, TPUMEPHO PAaBHOW CKOPOCTH (OPMHUPOBAHUS TPSHKUA U €€
0TBOJIa Ha HAMOTKY. KpoMme Toro, 00pa3oBaHue BOJTOKHUCTOTO IIPOIYyKTa HA HAPYKHOU
MMOBEPXHOCTH JICJIAeT HEBO3MOXKHBIM 3HAYUTEIBHBIC JUHEHHBIE CKOPOCTH U3-3a
BO3MO>XHOCTH OTpPBIBA BOJIOKOH OT TTOBEPXHOCTH O] ICHCTBUEM IIEHTPOOCSIKHBIX CHJL.

BoeiBoa. Takum 006pazom, pu 3TOM CIIOCOO€ MUTAHKS UMEET MECTO CTYIIEHHUE C
TOPMOXKEHHEM, KOTOPOMY XapaKTEepPHO 3HAYUTEIHHOE YXY/IICHUE PaCIpsIMICHHOCTH
BOJIOKOH WH3-3a TO(PUpOBaHWS TIPH TOPMOKCHHH, TapajuleTu3allid, a TaKkke
CIyTHIBAHWE BOJIOKOH M YXY/IIICHHUE PAaBHOMEPHOCTH (HOPMHUPYEMOTO BOJIOKHHCTOTO
mpoaykra. Takoe TMTaHWUE YCIOBHMCS BIpPEIb HAa3bIBaTh ''TaHTCHIIMATHHBIM
BHEITHUM".

B 3akmioueHue aHanmm3za OCOOEHHOCTEH OOOMX CIOCOOOB TMHUTAHUS MOXKEM
CKa3aTh, YTO €CJIM TAaHTCHIIMAIIbBHOMY BHYTPEHHEMY MUTAHUIO XapAaKTEPHO CTYIIICHUE
C YCKOPEHHEM, TO TaHTE€HIIMATHLHOMY BHEIIHEMY MHUTAHUIO XAPAKTEPHO CTYIIEHHUE C
TOPMOKEHUEM WJIU ""TENECKONMUIecKoe".
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VUP-4 UNIVERSAL VAKUM STANSIYASI YORDAMIDA PURKASH
ORQALI YUPQA GRAFIT PLYONKALARINI OLISH

Bafoev Bakhrom Botirovich
“Mashinasozlik texnologiyasi” kafedrasi o‘qituvchisi.

Hojiqurbonov Nozim Qosimovich
522-22 SKT guruh talabasi
Buxoro muhandislik - texnologiya instituti.

ANNOTATSIYA
Magolada zamonaviy mikroelektronikada keng qo ‘shimcha tizimga yotqizish
usullariga kontseptual talablar qurilishi. Cho ‘kish kompozitsiyasi substratga eng
yuqori cho ‘kish jarayoni va atom energiya tushishi ushbu usullardan har ganday
shakllanish va tuzilishga ega bo ‘Igan plyonkalarni olish uchun imkon beradi.
Kalit so‘zlar. Termik ishlov berish, yugori quvvatli kompozit keramika, rezistiv
kompozitsion, gatlamli tizim, yuqori quvvatli kompozitsion, nanostrukturali goplama

Kirish. Jarayon fagat kimyoviy jihatdan o‘zaro ta'sir qilmaydigan moddalar
uchun mumkin: masalan, silikon-safir tuzilishiga ega integral konvertorlar shunday
tayyorlanadi.

Natijada, mikroelektron mahsulotlarning ishonchliligi va sifati, ularni
tayyorlashning texnik darajasi va moliyaviy xususiyatlari ko‘p jihatdan plyonkalarni
joylashtirish jarayonining afzalliklariga bog‘liq.

Kerakli muhim ma'lumotlar (cho‘kish tezligi, qalinligi va bir xilligi, sirt
qarshiligi), ya'ni alohida texnik operatsiya paytida yoki jarayonning oxirida maxsus
jihozlar yordamida haqiqatda to‘ldirilgan narsalarni nazorat qilishdir.

Ishning magsadi: VUP-4 universal vakuum stansiyasi yordamida purkash orqali
yupqa grafit plyonkalarini olish.

Quyidagi vazifalar belgilandi

1. yupga plyonkalarni go‘llashning umumiy tamoyillari va usullarini ko‘rib
chiqish;

2. bug‘-moy diffuzion va aylanma qanotli nasoslarning tuzilishi va ishlash
printsipini tushunish;

3. universal vakuum postini o‘zlashtirish VUP-4,
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4. VUP-4 postining nasoslari va vakuum tizimini kapital ta'mirlash;
5. Turli yupga grafit plyonkalarini cho‘ktirish bo‘yicha sinov tajribalarini
o‘tkazish.

Tadqgiqot mavzusi - har ganday sirtga turli xil usullarda yupga plyonkalarni
go‘llash usullari. Yupga plyonkalarni vakuumda qo‘llash jarayoni qayta ishlanayotgan
substrat tomon yo‘naltirilgan zarrachalar oqimini yaratish (hosil qilish) va ularning
keyingi kontsentratsiyasi bilan qoplangan sirtda yupga plyonka gatlamlarini
shakllantirishdan iborat.

Termish ishlov: Yupga plyonkalarni qo‘llashning ushbu jarayonining mohiyati
moddani vakuumdagi haroratga qizdirishdir, bunda moddaning atomlari va
molekulalarining kinetik energiyasi qizdirilganda ortib boradi va ularni sirtdan ajratish
uchun etarli bo‘ladi. atrofdagi kosmosda tagsimlash.

Bug‘lanish jarayoni odatiy sxema bo‘yicha amalga oshiriladi: qattiq faza - suyuq
faza - gazsimon holat. Ayrim moddalar (magniy, kadmiy, rux va boshqalar) suyuq
fazani chetlab o‘tib, gazsimon holatga o‘tadi. Bu jarayon sublimatsiya deb ataladi.
Vakuumli yotqizishni o‘rnatishning asosiy elementlari va uning soddalashtirilgan
sxemasi 1.1-rasmda keltirilgan.

iF 1.

a8

1.1 - Soddalashtirilgan sxema ishlaydikameralar o‘rnatish ~ vakuumli
sxemasi.

1 - zanglamaydigan po‘latdan yasalgan vakuumli qopqoq;

2 - damper;

3 - kaputni suvni isitish yoki sovutish uchun quvur liniyasi;

4 - kameraga atmosfera havosini etkazib berish uchun igna teshigi; 5 - taglik
isitgichi;

6 - qo‘yish mumkin bo‘lgan, namuna joyi;
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7 - vakuumli kauchukdan tayyorlangan muhrlangan gistirma;
8 -ichiga modda go‘yilgan bug‘latgich va isitgich (rezistor yoki elektron nur)
Yuqorida aytib o‘tilganidek, "Materialshunoslik™ laboratoriyasi bo‘lgan VUP-4
vakuum posti barcha turdagi materiallarning nozik plyonkalarini sepish uchun muhim
bo‘lgan vakuumni yaratishga imkon beradi. Ushbu vakuum posti uzoq vaqt davomida
ishlatilmadi. Shu sababli uning qurilmalari va gismlarining tabiiy garishi sodir bo‘ldi.
VUP-4 vakuum stantsiyasining yupga plyonkalarni joylashtirish
gobiliyatini tekshirish:Biz turli materiallarga yupga plyonkalarni yotgizish bo‘yicha
sinov tajribalarini o‘tkazdik. Birinchi substrat sifatida shisha tanlangan, uning ustiga
mis yotqizilgan.

ta-C
Thermal ta-C (100-200 nm)
(100-200 nm)

0 anneal

- : Chemical
(111) Ni (400 nm) $111) N0 um) milling of Ni

(0001) ALO4 Graphene (0001) Als03 (0001) AlL,O
203

Nano o‘Ichamli grafit plyonka olish siklining sxemasi

Skanerlash natijalari 2-rasmda keltirilgan

THRAO A ARRARAT ber

Z-range: 1 A7CE-G nm

4884

Frangz 873 |
9

487

4874 4870
Horangs: 870 [pm]
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2-rasm - skanerlash mikroskopi yordamida olingan mis plyonkaning sirt
relefi.
NATIJALAR

Olingan tasvirlardan ko‘rinib turibdiki, yotqizilgan mis yuzasi yaxshi tuzilishga
ega, juda kichik tartibsizliklar, nanometrdan oshmaydi. Shunday qilib, biz yuqori sifatli
puskiirtmeye erishdik. Keyingi tajriba grafitni shisha va keramik substratlarga
cho‘ktirish edi. Misda bo‘lgani kabi, qatlam silliq, bir xil sirt bilan eng yuqori sifatdan
chiqdi.

XULOSA
Shunday qilib, VUP-4 vakuum stantsiyasi turli materiallardan plyonkalarni eng
yugori sifatli turli xil purkash imkonini berishini tan olish mumkin. Aynigsa bu usul
san’atshunoslikda ilmiy izlanishlarga ancha qo‘l keladi.
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ANALYSIS OF INDICATORS OF PACKET SERVICES OF THE NETWORK
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Abstract: Accurate and in-depth analysis of network performance is a complex
process. Network functionality can only cover a subset of the ever-changing workloads
that processes on the network experience, which can lead to unexplored node states
and sub-optimal performance in live traffic. is considered Queuing theory and network
calculus techniques can provide tight bounds on performance metrics, but typically
require approximations of the state of network components and the traffic arrival order
with short and well-executed mathematical functions. As such, they are not
immediately applicable to emerging workloads and the new algorithms and protocols
developed to handle them. We explore a different approach: using formal methods to
analyze network performance. We show that application synthesis techniques can be
used to accurately model network components and their queues and automatically
generate concise interpretable workloads in response to performance metrics queries.
Our approach offers a new point in the field of available tools for network performance
analysis: it is more complete than simulation and emulation and can be easily applied
to algorithms and protocols expressed in first-order logic. We demonstrate the
effectiveness of our approach by analyzing packet scheduling algorithms and a small
leaf-spine network and creating compact workloads that may suffer from throughput,
fairness, starvation, and latency issues.

Key Words: OptQuest, Delay, Queue Sampler, Exit.

1.Introduction: When used to solve quantitative analysis problems (for example,
system efficiency indicators) in optimization experiments, finding alternative values of
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factor solutions is called the reverse process of simulation modeling. The inverse
process is the correct assignment to solve the inverse problem several times when
answering the problems of showing the solutions that provide the maximum efficiency
of the system among the available solutions. In cases where the number of solution
options is not large, the inverse process puts all the solutions using a simple "try it out”
method and compares them to find the optimal solution[1].

If it is not possible to try all solutions, then methods based on selection using
heuristics are used[2]. In this case, the optimal or near-optimal solutions are found after
several successive steps (finding the solution of the correct task and creating a vector
of output results for each input parameter). A well-chosen heuristic brings the
experiment closer to the optimal solution at every step[3].

The user can use any external optimizer or OptQuest optimization software
included in the package as a block for recording output results and for further
optimization (Figure 1).

The OptQuest optimizer uses metaheuristic scatter search and tabu search.
Currently, this optimizer is considered one of the best among professional optimization
packages for solving complex optimization problems [4-5].

The beginning —> L
of the ; ; Record output and select approximations A conditional
incoming Simulation termination of the
factors model _» experiment  was
KuiMaTiapu performed

Figure 1. Functional diagram of the OptQuest optimization software

2.0ptQuest runs directly in the model development environment:
To configure the optimization, you need to do the following in AnyLogicl6].

1) Creating optimization experience for the developed model;

2) Enter optimization parameters and their change range;

3) Include a condition to stop modeling after each run. This can be done by
stopping in time or by conditioning on the values of model variables;
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4) Entering the target, i.e., the system reaction function to be studied;

5) At the end of each run, selection of restrictions, which will determine the
compatibility of the value of the waiting vector[7];

6) Enter the condition of stopping the experiment.

Once the model is loaded, the optimization experiment selects alternative input
parameters that are minimal or maximal based on the given function[3].Minimizing the
delay (backlog) of orders (packages) in the public service system is of great
Importance.Mathematical representation of this problem:

n
minz Vt,;
i=1 ()
n
Z Vi < Vs
i=1 @)

tz-is the average delay time of the order on the i-th device (server)[8-9];
Vi- i- server speed;
V> -is the overall speed of the servers.
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Figure 2. OXKT model.
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Let's create a histogram to calculate the order delay:

Wms: | kowew_sanekn_! Orobpaxateuma [ ] Mcknrouums  [] Ha sepxrem ypoee

Tum: | Sink<T extends Entity> Knacc samein MyClass

Maker. | omxj.anylogic.libraries.enterprise v

[Jeiicteue npu m(oueD T zadl.add(entity.vixod l-entity.vxod 1);
Vtl=t zadl.mean()

Figure 3. Create a histogram of latency.

\\~
P h T & re2 z LV m‘—ﬁi\\\
—\‘:: =
‘ _.—'—'-’—'_':}:o D
I - — O 7B ovs/_///
4 BEEEs 2
[ =MI_ s ﬁﬁg"x%‘- L=
_‘ n;&gﬂﬁll 1| {8 j = /
0 s 10 L B L ! O via S va
Figure 4. Latency histograms. Figure 5. Optimization model.
Wmaa: ' D l Ovobpaxarte nMa

[[IMaccne [ |Brewnss [ ]KowcranTa

D=
Vel+Vt2+Ve3+Vt4

Figure 6. Enter the objective function.
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leHepaTtop cnyyaiiHbIX Yncen:
(O ChyuaiiHoe HayansHoe YMCNo (yHukanbHble "nporoxsl”)

@ DUKCUPOBAHHOE HaYaNbHOE YNCAO (BOCNPON3BOANMBIE "NporoHbl”

Lenesan dyrkuus: (@ munummnsnpoeats () MaKCUMUINPOBaTE

root.D
Mapametpbr:
3HayeHue
Mapametp Tun MuH. Makc. War HauaneHoe
V1 AUCKPETHBIN 1 100 1
V2 ANCKPETHBIW 1 100 1
V3 AWCKPETHBIN 1 100 1
V4 BAUCKPETHBINA 1 100 1

Figure 7. Enter optimization parameters.

OrpaHnyeHns, HakNaAbIBaEMBIE HAa NapaMETPbl (MPOBEPAIOTCA NEPES 3aMyCKOM):

Tun Mpanuua

= 200.0

Bkn Boipaxerune
™ V1+V2+V3+V4 =
O

Figure 8. Introduction of optimization steps.
Determination of efficiency optimization
Initial parameters: A; = 10, A, =40, A3 = 20, s =50, A= 200 i Vyen1 = Vvehz = Vivens

= Vycha = 90.

3aseka_1

3aseka_2

D
3aneka_3
tz3 V
0 02.033 O 0 20,11 m@—-@—""//

0 tz4 O V4 3aaeka_4

1.812 50
l'un].l@—E

Figure 9. Results before optimization.
The results obtained after the optimization experiment are presented in Fig. 9.
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Figure 10. Optimization results.
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Figure 11. Optimized parameter values.

3. Workload metrics. The search algorithm explores the space of all workloads
to find one that satisfies the query. When synthesizing candidate workloads, it decides
how many constraints to include in the workload, and what metrics and queues to
include in each constraint [10].

While we leave the metrics that can be used in queries unconstrained, deciding
the set of metrics that are used in synthesizing workloads requires careful
consideration. We want the set to be small to keep the search space tractable but
expressive to enable specifying common workloads in a concise and intuitive
manner[11-12]. We define our workloads over two metrics: cumulative enqueues
(cenq(q, t)), the total number of packets that enter q by the end of time step t, and arrival
inter-packet gap (aipg(q, t)), the inter-packet gap between the last two packets that enter
g by time t.

While small, this is a quite expressive set. ceng constrains the total number of
packets entering the queue, independent of the exact time they arrive. So, it can abstract
away the timing details of traces when they are not important for the query. aipg, on
the other hand, constrains the gap between packets and their arrival pace. So, it can
capture low-level timing details if necessary in answering the query. Together, they
create a good balance in capturing the commonalities of traces that satisfy a query,
abstracting away unnecessary details and including necessary ones[13-14].

Our experience in the case studies has shown that this set is capable of expressing
a variety of workloads. But, we view this as a suitable starting point and not necessarily
the final answer. We hope that as using formal methods, and specifically workload
synthesis, for performance analysis evolves, the set of metrics will mature as well. In
fact, our search algorithm is parametrized over the set of metrics and, if needed, any
metric that can be encoded in SMT can be easily added to our search algorithm.
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4.Synthesizing Answers

The search engine uses a guided randomized search over the space of workloads
to find one that satisfies the query. The search algorithm (Algorithm 1) is based on the
Metropolis Hastings Markov Chain Monte Carlo (MCMC) sampler, which combines
random walks with hill climbing and has been successfully used for synthesizing
optimized programs and loop invariants [15]. Starting from an initial workload wl =
true (line 3), which imposes no constraints on the input queues, the search algorithm
asks the verification engine to verify the workload, i.e., check if all the traces in the
workload satisfy the query (line 6). If yes, the search engine returns the workload as
the answer to the query (line 7). If not, using the feedback from the verification engine,
the search algorithm moves on to synthesize and try another candida teworkload until
a suitable workload is found.

5.CONCLUSION

Over the past decade, a large body of academic and industry work has
demonstrated the feasibility and benefits of using formal methods to reason about the
functional correctness of networks. Inspired by their success, we set out to bring the
same benefits to analyzing network performance.

Along the way, we have developed efficient encodings of packet-level
interactions that affect network performance. We have also found that when it comes
to performance analysis, returning isolated packet traces that violate performance
properties is not always useful. Instead, we argue that a more useful output is a
workload that can concisely describe the commonality of a set of traces that can
experience performance problems. We have shown how to apply existing synthesis
techniques to generating such workloads and demonstrated the tractability of our
approach using case studies.

This is only the start; as with other applications of formal methods to systems and
networking, much work needs to be done to make such formal performance analysis
approaches suitable for analyzing real-world networks, some of which we have
outlined in this paper as future research directions.
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Abstract: The paper presents the results of a study of the dynamics of the process
of torsion of yarn of pneumo-mechanical spinning in the presence of a stationary false
twist reel, dynamic mathematical models of the process of twisting of yarn of pneumo-
mechanical spinning in the presence of a stationary false twist reel, in unsteady modes
of starting and stopping the forming-twisting device are constructed.

Key words: Pneumatic spinning; forming and twisting devices; yarn; twist;
nominal twist; twist direction; twisting process; fixed reel of false torsion; unsteady
mode; start; stop; analytical dependence.

Introduction. For the modern textile industry, one of the characteristic trends is
the desire to increase the productivity of technological machines by increasing the
speed, which causes not only an increase in workloads, but also a sharp increase in
energy costs and a decrease in efficiency. This situation is especially characteristic of
the pneumo-mechanical method of spinning, which occupies a significant share in our
country.

This provision sets the task of reducing the cost of electricity in rotor spinning,
the successful solution of which requires the use of non-traditional approaches to its
solution [1, 2].

In connection with the foregoing, the problem of systematizing the accumulated
information on new methods of forming yarn and designs of forming and twisting
devices arises, clarifying a number of issues of theory and technology, as well as
classifying methods for forming yarn. The main direction in the development of new
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methods of forming yarn remains the increase in the speed modes of the working bodies
and, first of all, the forming and twisting devices, in connection with which a number
of important problems arise, both technological and constructive. One of the important
problems is a sharp increase in the power consumed by the PKU with an increase in
the rotational speed. As shown by scientific research, the relationship between power
consumption and forming and twisting devices rotational speed is exponential. Since
the share of power consumed by forming and twisting devices in pneumo-mechanical
spinning machines is currently 70 percent or more, under the conditions of the modern
requirement for all-round saving of all resources, and first of all, fuel and energy, the
urgency of this problem is increasing. Another important problem is a sharp decrease
in the service life of ball-bearing bearings of the forming and twisting devices with an
increase in rotational speeds [3, 4].

Main part. A well-known feature of rotor-spun yarn, which consists in high
twist coefficients compared to ring-spinning yarn, due to the peculiarity of the structure
of rotor-spinning yarn and the conditions for its formation, greatly exacerbates the
problem of increasing the power consumption of the forming and twisting devices.
This, in turn, makes the actual problem of reducing the twist coefficient of rotor
spinning yarn, the solution of which would provide an additional opportunity to
achieve an increase in the speed of yarn formation in rotor spinning machines without
increasing the rotational speed of the FCU with a corresponding reduction in power
consumption [5].

An increase in operating speeds also makes it relevant to study the dynamics of
the forming and twisting devices during yarn torsion in new methods for producing
yarn, in particular in rotor spinning in an unsteady mode during start-up and stop.

There are studies that indicate the prospects for the use of false torsion finches in
pneumomechanical spinning. In this regard, we study the operation of a fixed false torsion reel
in an unsteady mode [4]. Consider an elementary technological scheme shown in Fig.1. In the
established mode of operation for a rotating reel (n=const , v=const ) the twist of the first section

will be equal to
n
K, =—
b
v (1)
and for an immobile reel will be determined by the formula [6]:
ﬂ(l e—up)
GJ,
Ky =mx0|1-¢

(2)
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Where
X o -is the natural torsion of the thread axis at the entry point to the surface of a fixed reel,
rpm;

1 - correction factor;

T, - axial yarn tension force, N;

My  -thread radius, m;

G - Modulus of elasticity of the yarn in torsion, N/m2;
J - Polar moment of inertia of the cross-sectional area of the yarn, m4;
H - coefficient of friction between the materials of the reel and yarn;

@ - the angle of wrapping the reel with a thread, rad

4 I,

i -
A

Vs

Fig.1. Calculation scheme of a fixed reel.

Keeping in mind that under certain conditions K, =const and equating the right side of
(1) with the left side of (2) we get:

n=Kyv, 3

that is, a fixed reel has the same effect as a rotating reel with a rotation frequency determined
by (3).

L

Y

Fig.2. Dependence of twist on time at start-up.
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L et us designate this quantity »» = Kyv and call it the reduced rotation frequency of the
motionless reel. Then, at start-up for 1 section of yarn, we can write the equation
n,—Kyv
—_"p 1
dk, = ; dt @
Where
dK -is the increment of yarn twist in the first section during the time dt;
I; -is the length of this section;
v -is the speed of the yarn.

Under initial conditions: at t=0 K;=K}, the equation has a solution:

vt

n, KL,v | ¢
K,=—"2|1-|1+—F e "

v Ny ()

For Ky = 0 (5) takes the form:
ML PR
Y (6)
Analysis of (5) and (6) shows that the twist of the first section changes exponentially and
in the steady state reaches the value n% . The change in twist K; is shown in Fig.2 by line |

(for the case of Ky=0).
Similarly, we can write an equation for the second section:

K,v—n
dk, = _1 Wt .
v 7)
Its solution under the initial conditions: t=0 K,=K} has the form:
vt vt vt
LNy | Kav| v
K,=K,e-"-—-—"2_1 114 H jegh gt
v -1, Mo (8)
With K=0 (8) takes the form:
vt vt
Kz = — nnp Il e_E — e_E
vl -1, ©)
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Conclusion. Their analysis shows that, in contrast to the steady state operation
(t = o) in the starting mode (at a finite t), the value of K is nonzero. Curve 2 in Fig.2. shows
the change in twist K, over time (for the case of Ky=0).

Equating to zero the derivative of equation (9), i.e., K; = 0 we determine the maximum
value of the twist K5, and the time when it occurs, t,,=o.

vt vt
n I __m __m
Koy =——2—L—le " —e "
SRR VA e (10)
b el
m 11
V(Il_IZ) |1 -

I.e., with constant |; and I, t, depends only on the speed v, and the absolute value of K, is
determined by the ratio of I, and I,..
For ITpu 11=l»- 1 :

" I
2m:nnp Xte ¢ tm:_
v V
A practical solution to the problem of forming pneumomechanical yarn with a
reduced twist coefficient is possible on the basis of studying the theory of
pneumomechanical spinning and studying the dynamics of forming and twisting
devices during yarn torsion and developing an appropriate design solution based on

them.

K
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Annotatsiya: Mazkur magolamda dorivor o ‘simliklar xom ashyolarining suv
shimish koeffitsiyenti haqgida yoritilgan bo ‘lib, har bitta dorivor o ‘simlik xomashyosi
gancha suv shimishi hagida ko ‘rsatilgan. Bu suv shimish koeffitsiyenti dorivor o ‘simlik
xom ashyolaridan damlama va gaynatmalar tayyorlash uchun zarur. Shu tayyorlagan
jadvalim orgali damlama va gaynatmalar tayyorlashi, ularni inson salomatligini
saglashdagi o ‘rni, ahamiyati hagida so z yuritiladi.

Kalit se‘zlar: Suv shimish koeffitsiyenti, infurdirka stakani DF, dorivor o ‘simlik
xomashyo turlari.

Annomayun: B oannoti cmamve 00vbsCHeH Kod(pduyuenm 6000Nn0210UeHUs.
CbIpbsl JIeKAPCMBEHHbIX PACMEHUll U HOKA3AaHO, KAKoe B000No2loujeHue umeem
Kadcooe  JlekapcmeenHoe — pacmumenvHoe — cvipve.  lakou  Koappuyuenm
goodonoznowjenusi Heobxooum OJisi NPUSOMOBIEHUS. HACMOEK U O0meapos U3
JIeKAPCMBEHHO20 — pacmumenvHo2o coipvs. l[loocomoenennas mHoU  mabdbauya
pacckaxcem 0 NPUSOMOGIEHUU HACMOEK U OmMeapos, UX poau U 3HAYeHUU 8
n000epPHCaHUL 300P08bsl Yel0BeKd.

Knwueswie cnosa: Kosghguyuenm sooonoenowenus, zasapounoe cmekio, @,
8UObL TEKAPCMBEHHO20 PACTUMENLHO20 CbIPbAL.

Abstract: In this article, the water absorption coefficient of raw materials of
medicinal plants is explained, and it is shown how much water absorption each
medicinal plant raw material has. This water absorption coefficient is necessary for
preparation of tinctures and decoctions from medicinal plant raw materials. The table
I have prepared will talk about the preparation of tinctures and decoctions, their role
and importance in maintaining human health.

Key words: water absorption coefficient, infuser glass, DF, types of medicinal
plant raw materials.

https://t.me/Erus_uz Multidisciplinary Scientific Journal April, 2024 118


https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.11190540
mailto:doniyormamadaliyev99@gmail.com

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| ISSUE 5 | 2024

ASOSIY QISM:

Suv shimish koeffitsiyenti- Xom ashyodan damlama yoki qaynatma tayyorlash
uchun kerak bo‘lgan suvning miqdori turlicha olinishi mumkin. Masalan: Rp.: Infusi
rhizomatis cum radicibus Valerianae 6,0—120,0 D.S. 1 osh qoshiqdan 3 marta ichilsin.
Xom ashyodan dorixatda ko‘rsatilgan miqdordagicha suv solib, ajratma olinib,
berilgan hajmgacha suv bilan etkaziladi. Bunda yana suv qo‘shishimizning sababi
shuki, suvning bir qismi xom ashyoda ushlanib qoladi. Lekin suv qo‘shish bilan biz
olingan ajratmani suyultirgan bo‘lamiz. Shuning uchun ana shu xom ashyoda ushlanib
qoladigan suvni ham oldindan hisoblab tavsiya qilinadi. Suvning qo‘shimcha miqdori
damlama va qaynatmalar tarkibidagi ta‘sir etuvchi modda miqdorini ancha
ko‘paytiradi [2]. Tutib qilinadigan suv miqdori o‘sha xom ashyoning morfologik va
anatomik xususiyatlariga va xom ashyoning maydalik darajasiga bog‘liq. XI DF da
turli o‘simliklar xom ashyosi uchun suv shimish koeffitsienti keltirilgan. Agar
o‘simliklar xom ashyosi uchun suv shimish koeffitsienti berilmagan bo‘lsa, u holda
barg, gul o‘tlar uchun — 2,0, po‘stlok, ildiz, poya uchun —1,5 va meva urug‘lar uchun
—0,5 deb olinadi [1].

lgram standart maydalikdagi dorivor o‘simlik xom ashyosini infundirka
stakanida siqib olingandan keyin ushlanib qolgan suvning miqdori suv shimish
koeffitsiyenti deyiladi.

AN-3000 infundir apparat.
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Apparat silindrik korpusdan (1) iborat. Bu korpus suv hammomi sifatida ishlatilib
uning suv hajmini nazorat giladigan oyna (9) va elektr gizdirgichi bor. Bu korpus
metall kobik (2) bilan qoplangan, unga boshgaruv panel (4) joylashtirilgan. Panelda
qguvvatni o‘zgartirgich (5) signal lampa. (6) va extiyot saglaydigan asbob
(predoxranitel) (7) joylashgan. Ishlatilmaganda suv hammomining kamforgasi
gopqgog‘i bilan yopiladi, ish vagtida infundir idishi (8) joylanadi. Uning ichida esa
teshikli savatchasi, xom ashyoni sigadigan qurilmasi, stakani bor. Teshikli stakanga
xom ashyo solinadi. Infundir idishiga esa suv hajmini aniglovchi oyna belgisigacha suv
solinadi. Kamforani gopgoq bilan yopib, apparat ulanadi. Bunda quvvat o‘zgargich
—3l holatga qo‘yiladi. Bunda quvvat maksimal, ya‘ni 1200 Vt bo‘ladi. Suv
hammomidagi suv gaynatgandan (taxminan 30 minutdan keyin) uning kamforasiga
to‘ldirilgan infundir idish o‘rnatiladi, yana qayta gaynatgandan keyin apparat quvvatini
—2I yoki —11I holatga o‘tkaziladi (300 yoki 600 Vt), bu suvning bir tekis gaynashi
uchun yetarli, belgilangan vagtdan keyin apparat o‘chiriladi. Infundir idishni suv
hammomining kamforasidan olib xona haroratigacha sovitgandan keyin xom ashyodan
ajratma qoldig‘i sigib olinadi. Bu apparatda 2 ta infundir idish bo‘lib, birinchisida
ajratmani sovitilayotganda, 2-da (b) boshga ajratmani tayyorlash mumkin. Bu esa ishda
ancha qulaylik tugdiradi. Apparatning hamma qismlari (ya‘ni ajratma tegib turadigan)
indeferent, korroziyaga chidamli materialdan ishlangan.

Mubhitning (pH sharoitining) ta‘siri

Bu alkaloid saglagan xom ashyodan damlama va gaynatmalar olishda katta
ahamiyatga ega. Suvni nordonlashtirganda alkaloidlarning giyin eriydigan birikmalari
(giyin eriydigan organik kislotalar bilan komplekslari) oson eriydigan alkaloid turiga
aylanadi. Shunga ko‘ra alkaloid saglaydigan damlama va gaynatmalarga limon
Kislotasi, vino kislotasi yoki xlorid kislotasi xom ashyodagi alkaloidlar migdoriga teng
migdorda go‘shiladi. Fagat shoxkuya uchun xlorid kislota xom ashyodagi alkaloidlar
migdoridan 4 marta ko‘p migdorda gqo‘shiladi. DF XI ga asosan alkaloid saglovchi xom
ashyolardan suvli ajratmalar, fagat ekstrakt konsentratlardan foydalanib tayyorlanadi

3].

Damlama va gaynatmalarni tayyorlashda go‘llaniladigan apparaturalar.

Ajratmalarni gaynatish uchun infundir (lat. — Infundal — gaynatish) deb
ataladigan yopiq idishlar ishlatiladi. Infundir apparat ganday xom ashyodan
tayyorlanganligi ham ajratmalarning sifatiga ta‘sir qiladi. Qadimda dorixonalarda sof
galaydan yasalgan infundirlar ishlatilgan. Shisha infundirlar kislota saglaydigan
ajratmalarni tayyorlash uchun go‘llanilgan (masalan: shoxkuya). Keyinchalik galay
infundirkalar ishlatila boshlangan, ular ham tez giziydi va mustahkam hisoblanadi[3].
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Dorivor o‘simlik xom ashyolarinining suv shimish koeffitsiyenti

Ne Dorivor o‘simlik xomashyosi Suv shimish koeffitsiyenti
1. Yalpiz bargi 24

2. Sano bargi 1.8

3. Ayiqquloq 1.4

4. Mavrak bargi 33

5. Adonis yer ustki qismi 2.8

6. Dalachoy yer ustki qismi 1.6

7. Marvaridgul yer ustki qismi 2.5

8 Sushenitsa yer ustki qismi 2.2

9. Arslonquyruq yer ustki qismi 2.0

10. | Valeriana ildiz va ildizpoyasi 2.9

11. | Chuchukmiya ildiz va ildizpoyasi 1.7-2.0
12. | Ermon po‘stlog‘i 1.6

13. | Frangula po‘stlog‘i 34

14 Moychechak guli 1.7-2.3
15. | Na’matak mevasi 2.2

16. | Shoxkuya 1.8

17. | Poligala ildizi 2.2

18. | Chayon o‘ti bargi 2.0

Xulosa. Damlama va gaynatmalar ishlab chigarishda uzoq vaqt go‘llanib kelgan
usul ilmiy asosga ega bo‘lmagan edi. Damlama va gaynatmalar tayyorlashda xususiy
yondashish, tayyorlash jarayonini ilmiy asoslash USH DF (1946)  joriy qilingach
boshlandi. Shu asosda bu tayyorlagan jadvalimizdan foydalangan holatda damlama va
gaynatmalar tayyorlash mumkin. Bugungi kunga kelib zamonaviy suv shimdirish
aparatlari ixtro gilindi va ulardan foydalanib kelinmogda.
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Abstract: In the experiment, we developed the technology of growing a
medicinal lemon plant. In the experiment, when the seeds of the lemon plant were
planted in different conditions and norms, the variants using humus recorded higher
indicators compared to the seeds planted in natural soil conditions. Since plant seeds
are grown in soils with good permeability of air, heat, moisture and low soil density
(biohumus soil), the transition of seeds to development phases has accelerated.
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Introduction

Today, the demand for natural medicines extracted from the composition of plants
Is increasing. This leads to a high demand for identification and cultivation of
medicinal plants.

In the conducted research, the species belonging to the lamiaceae family
distributed in the Namangan region of the Republic of Uzbekistan were identified.
Scientific research works on their distribution environment and medicinal properties
were analyzed. Accordingly, Ziziphora tenuior L[11,9], Mentha asatica Boriss,
Origanum tytthanthum gontsch, Perovskia scrophulariifolia Bunge, Salvia sclarea L,
Ziziphora pedicellata Pazij are grown in the area. & Vved, Phlomoides isochila,
Phlomoides kirghisorum species are distributed [10, 9, 4, 5].

Summarizing the conducted studies, Melissa officinalis species is not
widespread in the natural conditions of Namangan region. and its menthol content was
found to be higher than other representatives of the family [6, 1, 2, 3].

Adaptation of Melissa officinalis species to Namangan soils[10], cultivation
technology was developed.

Planting of plants is carried out in 2 different ways;

1. By planting the seeds directly in the areas where the plants are grown.

2. Seedlings are prepared in protected areas and brought to cultivated fields by
planting.

It is known from research that the smallness of the seeds causes a lot of death
during germination. [7]. Preparing seedlings in protected areas and planting them in
cultivated areas reduces the consumption of seeds and seedlings, their mortality,
damage from diseases and pests[8].

We have found Method 2 to be effective in growing Melissa officinalis.

In the experiment, we developed the norm of planting seeds on an area of 30x50
cm (table 1).
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Table 1:
EXxperience system
(The weight of 1000 seeds is 2.6 Q)
Options Planting conditions, Amount of sown seeds,
30x50 cm in place gramm at the expense of
1 0,4
2 Planted in natural soil 0,5
3 conditions 0,6
4 0,7
5 0,4
6 Soil treated with biohumus 0,5
7 (2,5t/ha) 0,6
8 0,7

In the experiment, the seeds of the Melissa officinalis plant were planted under
different conditions and standards, applied humus variants recorded higher values
compared to seeds planted in natural soil conditions.

In natural soils, seeds germinate on April 31, the lowest rate is 0.7% in option 3
compared to option 4 (12.3%), It was 1.3% higher in Option 1 and 3.9% higher in
Option 2. Germination in humus soils started a little earlier than in natural soils, that
is, on April 28. If 0.7 g (269 seeds) per 0.15 m? of humus was used, 15.9% germinated
in option 8, where the most seeds were planted, 0.5 g (192 pieces) planted in option 6
showed a high germination rate (21.4%), it was observed that it was 5.5% higher than
the most planted option 8. Option 5 was 2.9% higher than option 8, and option 7 was
2.3% higher.

The rate of seed germination depends on planting standards and soil conditions,
According to the results of experimental observations, the germination rate of seeds
sown in natural conditions (germination lasted 9 days) was high in option 2 and made

83.3 percent, the lowest figure belongs to option 4, equal to 68 percent (table 2).
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Table 2:

Germination of Melissa officinalis seeds planted under different conditions (1000
seeds weigh 2.6 g)

Theoretica
| seedling the degree of germination of seeds, in % Actual
thickness seedling
N according thickness,
to planting pcs
criteria 28.07. | 29.07. | 30.07. | 31.07. | 01.08. | 02.08. | 03.08. (30x50
(30x50 2022 2022 2022 2022 | 2022 | 2022 | 2022 cm)
cm)
1 154 - - - 13,6 27,3 | 53,2 79,2 148
2 192 - - - 16,2 29,7 | 55,2 83,3 179
3 231 - - - 130 | 26,0 | 51,1 79,6 226
4 269 - - - 12,3 26,8 | 46,8 68,0 249
5 154 18,8 38,3 63,3 81,8 - - - 149
6 192 21,4 43,8 68,8 87,5 - - - 182
7 231 18,2 35,5 58,9 78,4 - - - 219
8 269 15,9 29,4 51,7 72,9 - - - 248

of humic soil belonged to option 8 (table 3).

In the experiment, the rate of germination in the options (germination lasted 6
days) using humus was higher than that of the seeds planted in natural soil conditions,
and the highest rate in all options corresponded to option 6, i.e. 87.5%, the lowest index

In general, humus soil had a higher percentage of seed germination and less time
spent per germination hour.

In addition, the seeds were collected in a petri dish and the fertility coefficient
of the seed was determined. The experiment was carried out on 250 seeds (0.65 g).
After 72 hours after placing on the plate, 230 of the seeds germinated and the
germination rate was equal to 92%.
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Table 3:
Effects of Melissa officinalis planted under different sheltered conditions on the
transition of developmental stages

Y PIan.ting Germinati Rfsl,f?)s;i ff Er?:jezzei:zi Pick.ing Transplr?mt
period on Chinbarg chinbarg period to open field
1 | 22.07.2022 | 31.07.2022 | 07.08.2022 | 18.082022 31.08.2022 10.09.2022
2 | 22.07.2022 | 31.07.2022 | 07.08.2022 | 18.082022 31.08.2022 10.09.2022
3 | 22.07.2022 | 31.07.2022 | 07.08.2022 | 18.082022 31.08.2022 10.09.2022
4 | 22.07.2022 | 31.07.2022 | 07.08.2022 | 18.082022 31.08.2022 10.09.2022
5 | 22.07.2022 | 28.07.2022 | 02.08.2022 | 08.08.2022 | 20.08.2022 30.08.2022
6 | 22.07.2022 | 28.07.2022 | 02.08.2022 | 08.08.2022 | 20.08.2022 30.08.2022
7 | 22.07.2022 | 28.07.2022 | 02.08.2022 | 08.08.2022 | 20.08.2022 30.08.2022
8 | 22.07.2022 | 28.07.2022 | 02.08.2022 | 08.08.2022 | 20.08.2022 30.08.2022

The highest indicator of the beginning of the formation of the first pair of leaves
of the germinated Melissa officinalis in natural soils was on August 7 in the 2nd option,
34.9 percent (67 pieces), The completion of the formation of the first pair of chin leaves
was 70.31 percent (135 pieces) on August 12. The beginning of the formation of the
2nd pair of chin leaves on August 18, 32.29 percent (62 pieces), the end of formation
of the second pair of chin leaves was 72.91 percent (140 pieces) on August 21.

The lowest indicator of the beginning of the formation of the first pair of leaves
of the germinated Melissa officinalis in biohumus soils belongs to the 4th option, 25.27
percent (68 pieces) compared to the day of August 7, 71.74 percent (193 units) were
completed by August 15. The beginning of the formation of the 2nd pair of leaves was
21.93 percent (59 pieces) compared to August 18, and the end on August 25 was 70.63
percent (190 pieces).

For seedlings grown in natural soils, separate planting was carried out on August
31, for seedlings grown in biohumus soils, on August 20. Seedlings grown in natural
soils were transplanted to the open field on September 10, and seedlings grown in
biohumus soils were transplanted on August 30.

Option 6, in which seeds are sown on protected lands with 2.5 t/ha of humus and
0.5 g (192 seeds) of 30x50 cm (0.15 m?) area, is considered the most optimal, it was
observed that the seeds germinated early compared to other options, the formation of
1 and 2 pairs of leaves was significantly different from the seedlings of other options,
and the seedlings were formed early in the process of separation. When transplanting
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to an open field, the seedlings of the 6th option differ from those of the other options
in that they are formed earlier, the seedlings are relatively strong (leaves and stems),
and the root system is strongly developed.

The reason for the low seed germination rate in the 4th and 8th options is the
large amount of seeds. Because a large number of seeds cannot absorb enough heat
energy and water. The low output of the 1st and 2nd pairs of leaves is due to the
development of the root system. In the experiment, the root system of plants in these
variants is not well developed compared to other options. As a result of constant
moistening of the soil, its density increased, the lack of soil air prevented the maximum
development of root hairs. This, in turn, led to slow development phases after the
exhaustion of seed nutrients and significantly delayed Melissa officinalis seedlings
grown in humic soils.

Summary

Since plant seeds were grown in normal quantities in soil with good air, heat,
and moisture permeability and low soil density (biohumus soil), the transition of seeds
to development phases was accelerated.

In addition to these conducted experiments, the process of plant development
was observed by planting plant seeds in open natural soils outside of the protected field
environment. Germination started 15 days after sowing the seeds and the emergence of
the 1st pair of leaves was completed after 32 days. This is due to external environmental
factors, including relatively difficult to retain moisture, conditions of soil compaction,
constant inconsistency of hot and cold temperatures (temperature increases during the
day and temperature drops sharply at night), animals and other natural factors have
negative effects on the development of the plant.

It can be seen that the use of 0.5 g of seed per 0.15 m? of protected and humus soil is
effective for growing Melissa officinalis seedlings.
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POLIMER-BITUM BOG‘LOVCHILAR ASOSIDAGI KO‘P SHAG ALLI
ASFALT-BETONLARNING FIZIK-MEXANIK XUSUSIYATLARINI
TADQIQ QILISH
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Jizzax politexnika instituti,
“Yo‘l muhandisligi” kafedrasi, katta o‘qituvchi,
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Annotatsiya: polimer-bitum bog ‘lovchilar asosidagi A tipidagi asfalt-beton va
20-navli maydalangan mastikali asfalt-betonning fizik-mexanik xossalari o ‘rganildi.
Tadgiqotlar natijasida ko ‘p maydalangan asfalt-betonni polimer go ‘shimchalar bilan
modifikatsiyalash samaradorligi isbotlandi.

Kalit so‘zlar: avtomobil yo i, bitum, polimerlar, polimer-bitum bog ‘lovchi,
asfaltbeton, maydalangan tosh-mastikali asfalt-beton.

AHHOmMayun: ucciedoBansvl PusuKo-mexaHuiecKue ceolcmaea achaibmodemona
muna A u webeHouHO-MacmuuHo2o acganrbmobemona mapku 20 Ha ocHoge
NOUMEPHO-OUMYMHBIX ~ 84CYWUX. B  pezyiomame npoeoeHHbIX UCCAe008AHULL
odokasana pgexkmusnocms Mooupukayuu MHO2OUeOeHUCmolX acgharbmobemonos
0obaskamu noIUMepos.

Knioueevie cnosa: asmomodunvhas oopoea, Oumym, noaumepwvl, NOIUMEPHO-
oumymHoe esicyuee, acgharbmobemon, webeHoUHO-MACMUYHbIU ACHalbmobemoH.

Annotation: the physical and mechanical properties of asphalt concrete type A
and crushed stone mastic asphalt concrete grade 20 based on polymer-bitumen binders
have been studied. As a result of the research, the effectiveness of modifying multi-
crushed asphalt concrete with polymer additives has been proven.

Key words: highway, bitumen, polymers, polymer-bitumen binder, asphalt
concrete, crushed stone-mastic asphalt concrete.

O‘zbekistonda va xorijda yugori texnik toifadagi yo‘l qoplamalarini qurishda ko‘p
maydalangan asfalt-beton, xususan, shag‘al-mastik asfalt-beton (ShMA) tobora
ko‘proq foydalanilmoqda.

Asfalt-betonning turli granulometrik tarkiblarini sinab ko‘rish natijasida olingan
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eksperimental ma'lumotlar shuni ko‘rsatdiki, tarkibida ko‘p shag al bo‘lgan asfalt-
beton anigq ustunlik gilmogda, bu esa amaliy jihatdan goplamalarning sifatini
taminlashga xizmat giladi [1, 2, 3].

Ko‘p shag alli gorishmalaridan keng migyosda foydalanish yo‘l goplamalarining
sifatini, ularning turli dinamik kuchlar ta'siriga chidamliligini sezilarli darajada
yaxshilaydi, hamda yo‘l goplamasining ta'mirlashlar o‘rtasidagi vaqtini uzaytiradi va
buning natijasida ta'mirlash xarajatlarining ham kamayishiga erishiladi.

Polimer go‘shimchalari bitumga go‘shilganda, bitum elastik xususiyatlarga ega
bo‘ladi, ya'ni asl hajmi va shaklini tiklash qobiliyati yanada oshadi. Agar bu
magsadlarga erishilsa, polimer-bitum biriktiruvchi (PBV) asosidagi asfalt-betonning
mustahkamligi, suvga va sovuqqga chidamliligi, siljishga chidamliligi, yorilishga
chidamliligi, charchogga chidamliligi, yozda yorilishga chidamliligi va qgishda
ko‘ndalang haroratli yoriglar, avtomobil yo‘llarining polimer asfalt-beton
goplamalarining samaradorligini belgilaydi [4, 5, 6].

Yo'l qurilish materiallarini sinovdan o‘tkazish laboratoriyasida polimer-bitum
bog lovchilardan foydalangan holda, asfalt-beton va shag al mastikali asfalt-betonning
xususiyatlarini o‘rganish bo‘yicha tadgiqotlar olib borildi.

Tadgiqgotlar standart usullar bo‘yicha ishlab chigarilgan va sinovdan o‘tkazilgan
A xilli, ShMA 20 va | markali tegishli asfalt-beton aralashmalari (o‘Ichami h= 7,14 +
15 sm, d = 7,14 sm) namunalarida o‘tkazildi. Shuningdek asfalt-betonning
mustahkamligini aniglash uchun nostandart usullardan ham foydalangan holda
xususiyatlari o‘rganildi.

Polimer-bitum bog lovchisidan foydalangan holda asfalt-betonning samaradorligi
ularning fizik-mexanik xususiyatlarining ko‘rsatkichlarini tahlil gilish va an'anaviy
bitum yordamida asfalt-beton bilan solishtirish orgali baholandi (1, 2-jadvallar).

Xususan, ichki ishgalanish koeffitsienti va qoplamaning charchoqgga chidamlilik
koeffitsienti kabi ko rsatkichlarni aniglash ko‘zda tutilgan edi, bu esa asfalt-betonning
turli xil tartibda yuklanish sharoitlarida deformatsiya va mustahkamlik xususiyatlari
o‘rtasidagi bog‘liglikni aniglashga va uni yagona asosda baholashga imkon beradi.

Turli go‘shimchalar go‘shilgandagi BND 60/90 va PBV bitumidagi ko‘p shag alli
mastikali asfalt-betonning (ShMA-20) fizik-mexanik xususiyatlari
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1-jadval
Sigilishga mustahkamlik Surilishga
chegarasi, MPA chidamlilik

b Tarkibi

Hajm og* irligi, g/sm?

Ro | Rxo | R Rso

Suv shimuvchanligi, %
Eskirishga mustahkamligi, davri
Yorilishga garshilik, MPa

Ichki ishgalanish koeffitsienti be* yicha
MPA
50 S tasirida siljish ishgalanish bo* yicha
MPA

Shag‘al mastikali a/b
1 | aralashmasi-6,0% BND |250|269| 4 |10,2|3,34| 3,32 | 0,72 0,95 0,14 4.7
60/90

Shag‘al mastikali a/b
2 | aralashmasi-6,0% PBV (251|183 9 | 7,7 [3,90| 3,90 | 1,11 0,96 021 |31
DST

Shag‘al mastikali a/b

aralashma - 6.0 % PBV LG 252|166 9 | 82 |410| 4,10 | 1,35 0,94 0,26 |38

Shag‘al mastikali a/b
4 | aralashmasi -6,0% PBV [2,52|1,84| 6 8,1 1456| 455 | 0,96 0,96 0,18 3,6
TEP

Shag‘al mastikali a/b
5 | aralashmasi-6,0% PBV |251({153| 9 | 83 |4,65| 459 | 0,81 0,98 019 |35
KRATON

. 1,0 >0,93 2,5
6 GOST talablari - 40 - - >2,2 - >0,65 (0.92) > 0,18 6.0
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Polimer-bitum bog‘lovchilar sifatida optimal migdorda DST, LG Chem,
KRATON va TEP polimer qo‘shimchalarini o‘z ichiga olgan kompozitsiyalar

ishlatilgan.

Asfalt-beton aralashmasidagi polimer-bitum biriktiruvchining miqdori A turi
uchun umumiy vazndan 5 %, shag alli mastikali asfalt-beton uchun umumiy vazndan
6 % ni tashkil etadi. PBV asosida asfalt-betonning optimal tarkibini aniglash yo°l
goplamalarining yugori gatlamlarini qurish uchun asfalt-betonni tanlashning umumiy
tamoyillariga va asfalt-beton aralashmalarining optimal tarkibini tanlashning asosiy

tamoyillariga muvofig amalga oshirildi.

PBV asosidagi asfalt-beton aralashmasidagi komponentlarning yakuniy optimal
tarkibini ishlab chigarishda, hagigatda ishlatiladigan materiallarning barcha
xususiyatlarini hisobga olish uchun kompozitsion tarkiblarni tanlash variantlarining
laboratoriya  sinovlari  natijalariga  ko‘ra  tayinlanadi. Kiritilgan  polimer
go‘shimchalarining asfaltbetonning past haroratli xususiyatlariga ta'siri aniq ijobiydir.
A turidagi polimer asfalt-betonning fizik-mexanik xossalarining giyosiy tahlili shuni
ko‘rsatdiki, ularning tarkibiga DST, KRATON, LG va TEP qo‘shimchalarning
go‘shilishi uning past haroratlarda deformatsiyalanishini yaxshilaydi, bu 0 ° C da

bosim kuchining (RQ) o‘rtacha 10% ga pasayishi bilan tasdiglanadi.

Shuni ta'kidlash kerakki, asl bitumda asfalt-beton uchun bir xil ko‘rsatkich GOST
talablariga javob bermaydi, u 9,8 MPa ni tashkil etadi, bu esa standart giymatdan 8 %
ga past deb hisoblanadi. 20 sinfli shag alli-mastikali polimer asfalt-beton uchun bu

ko‘rsatkich ham 10 % ga kamayadi.
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Turli go*shimchalar yordamida BND 60/90 va PBV bitumidagi A xilidagi |
toifali asfaltbetonning fizik-mexanik ko‘rsatkichlari

2-jadval
Sigilishga mustahkamlik|  Surilishga
chegarasi, MPA chidamlilik
S
1] (1]
o |e |7 < g
g = |3 = < =
S | = . = ~
—_ =
s |5 |5 S 1z F
= =
Ne - = |5 < € g )
Tarkibi = g S 5 53 |5
t/b S <] n o
B (E 2 = 2 |s
2 |< E v 58 5w 2
E |» oo Ro | Ro |[Rxo"| Reo |0 X |Z € |5
= > E’ X > pl L =
T > 7} = 5 > |C
» = 2 T S
% 3 Zz 3
w = o
g n
%) (@]
— o
4 Lo
<
2

M/z zich a/b aralashma -
1 5.0 % BND 60/90 252 1079 | 4 |98 (298|298| 091 0,91 0,18 | 4,8

M/z zich a/b aralashma -
2 5.0 % PBV DST 254 | 073 | 10 | 8,8 [4,43|4,39| 1,37 0,94 0,20 | 5,3

M/z zich a/b aralashma -
3 5.0 % PBV LG 253 | 0,75 | 10 | 84 [4,36|4,33| 151 0,94 0,30 | 5,3

M/z zich a/b aralashma -
4 5.0 9% PBV TEP 254 1073 | 6 |82 (369|371| 141 0,95 0,22 | 3,7

M/z zich a/b aralashma -

5 | 5006 PRV KRATON | 254 | 076 | 10 | 82 |407/405] 160 | 093 | 029 | 45
i 1,5 2,8-
6 |GOST 9128-2013 talablari| - | o |>10|<90/>20| - | >0,9 | >081 | >020 |
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Asosiy fizik-mexanik xususiyatlarni o‘rganish bilan bir gatorda polimer asfalt-
betonning mustahkamlikga chidamliligini ham o‘rganish bo‘yicha go‘shimcha
ravishda eksperimental tadgigotlar amalga oshirildi. Ushbu tadgiqotlar namunalarni 50
° C haroratda va 5 mm/min namuna yuklash tezligida davriy yuklash orgali amalga
oshirildi.

Polimer asfalt-beton namunalarini mustahkamlikga chidamliligi bo‘yicha
sinovdan o‘tkazish natijalaridan ma'lum bo‘lishicha, modifikatsiyalangan bitumdan
foydalanish A turdagi va SMPA 20 sinfli uchun, ushbu ko‘rsatkichni asl bitumga
asoslangan asfalt-betonga nisbatan 2 barobardan ko‘prog oshiradi. Bu ko‘rinishidan,
bitum plyonkasini fizik to‘r bilan mustahkamlovchi polimerlarning ta'siri va
goplamalarni ishlatishning yozgi davriga xos bo‘lgan yuqori haroratlarda uning o‘ziga
xos strukturaviy ta'siri bilan bog‘lig.

Shunday qilib, 5 % hajm o‘z ichiga olgan polimer asfaltbetonning A turini yuklash
davrlari soni, DST, KRATON va LG asosidagi PBV % 4 dan 10 % gacha, SHMPA 20
toifasi uchun esa 4 dan 9 % yuklama davriga ko‘tariladi, bu tashqi ta'sirning ekvivalent
kattaligi bilan asfalt-betonning chidamliligining oshishini bilvosita aks ettiradi.

A tipidagi polimer asfalt-beton va ShAMPA uchun 0 ° C da parchalanishga garshi
mustahkamligi GOST talablari doirasida. Shunday qilib, A turi uchun bu ko‘rsatkich
3,7-5,3 MPa oralig‘ida yotadi, SHMPA 20 sinf uchun u ishlatiladigan polimer turiga
garab 3,1-3,8 MPa oraligiga to‘g‘ri keladi. Polimer asfalt-betonning siljishga
chidamliligining asosiy ko‘rsatkichlari g‘ildirak izi chuqurligiga ichki ishqgalanish
koeffitsienti va asfalt-betonning siljishga qarshi tishlashishiga ta'sir qgiladi. Ichki
ishgalanish koeffitsienti bo‘yicha A tipidagi polimer asfaltbetonning siljishga garshi
tishlashishi giymati ishlatiladigan polimer turiga garab 0,91 dan 0,94-0,95 gacha,
SHMPA uchun esa giymani 0,95 dan 0,96-0,98 gacha oshadi.

Oc‘tkazilgan tadgiqotlar natijasi A tipidagi polimer asfalt-betonning va SHMPA
polimer go‘shimchalari bilan ularni modifikatsiyalash samaradorligi isbotlandi. PBV
dan foydalanganda asfalt-beton va shag‘alli-mastikali aralashmalarning fizik-mexanik
xususiyatlarini yaxshilash yorilishga chidamlirog va plastik deformatsiyalarning
shakllanishiga chidamli bo‘lgan yo*l sirtini olish imkonini beradi, bu esa pirovardida
uning xizmat gilish muddatini ham uzaytiradi.
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Annotatsiya. Ushbu mqolada mamlakatimizning quruq-issiq iqlim sharoitida
zamonaviy sementbeton qoplamali avtomobil yo ‘llarini loyihalash va qurishning
innovatsion yechimlari haqgida ma’lumotlar keltirilib, ular ustida tajribalar olib
borilgan. Shuningdek, yo‘l to‘shamalarining ishonchliligi, ishlash qobiliyati va
mustahkamligiga bo ‘Igan talablarning ortishi transport vositalarining yuk ko ‘tarish
qobiliyati va yo ‘llarda harakat jadalligi ortib ketishi bilan bog ‘liq. Keyingi o ‘n yillikda
O ‘zbekistonning avtomobil parki bir necha marta o‘sdi. Respublikamizdagi va
dunyoning rivojlangan mamlakatlaridagi tajribalar ko ‘rsatishicha, o ‘sib borayotgan
talablarni sementbeton qoplamali avtomobil yo llari ko ‘proq qoniqtiradi. Bunday
yo ‘llarning transport-ekspluatatsiya ko ‘rsatkichlari, uzoq vaqt xizmat qilishi organik
moddalardan qurilgan yo ‘llarga qaraganda ancha afzalligini ko ‘rsatadi.

Kalit so‘zlar: sementbeton qoplamali yo ‘llar, loyihalash, qurish, transport-
ekspluatatsiya ko ‘rsatkichlar, yo‘l to‘shamalari, muhandislik-kommunikatsiya
infratuzilmasi.

Abstract. This article provides information on innovative solutions for the design
and construction of modern cement-concrete roads in the dry-hot climate of our
country, and experiments were conducted on them. Also, the increase in requirements
for the reliability, performance and durability of road surfaces is connected with the
increase in the load-carrying capacity of vehicles and the speed of traffic on the roads.
In the next decade, the car park of Uzbekistan grew several times. According to the
experience of our republic and developed countries of the world, the growing demands
are more satisfied by cement concrete roads. The transport and operational
performance and long service life of such roads are much better than roads made of
organic materials.

Key words: cement concrete roads, design, construction, transport and
operation indicators, road surfaces, engineering and communication infrastructure.
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Aunomauua. B Oaumnou cmamve npedcmasieHa  ungopmayus 00
UHHOBAYUOHHBIX DEULeHUsIX NO NPOEKMUPOBAHUIO U CIMPOUMETbCMEB) COBPEMEHHBIX
yemMeHmoOemoHHbIX 00PO2 8 YCIOBUAX CYX020 HCAPKO20 KIUMAMA Hauleti CmpaHsl U
npogedenbvl IKcnepumernmsl no HUM. Takaice nosvlueHue mpedosanuli K Ha0edCHOCmu,
pabomocnocoonocmu U 001208€4HOCMU  OOPOJCHLIX ~ NOKPLIMULL  C65A3AHO  C
yeenudeHuem epy30n00beMHOCMU MPAHCNOPMHBIX CPEOCME U CKOPOCMU OBUNCEHUS HA
oopozax. B cnedyrowee decamunemue aemonapk Y30exucmana 8vlpoc 8 HECKOJbKO
pas. Kak noxaszvieaem onvim Hauteli pecnyoiuKy u pazumulx CMpar Mupa, pacmyuue
nompebonocmu 6 0Ooabulell cmeneHu YO08IemeOpPAIOMC YeMeHmMoOemoHHbIMU
oopoeamu. Tpancnopmuo-sKCnLyamayuonHvle Xapakmepucmurku u 001208€4HOCHb
MAKux 00po2 3HAYUMENbHO JyUULe 00PO2 U3 OP2AHUYECKUX MAMEPUALO8.

Kniwwueevie  cnoea:  yemenmobOemonHvle — 00pocu,  NPOEKMUPOBAHUE,
CMpOUmMenbCmeo,  MpPAHCNOPMHO-IKCHIYAMAYUOHHbIe — NOKA3amenu, O00pPOAHCHbIE
NOKPbIMUSL, UHIHCEHEPHO-KOMMYHUKAYUOHHAS UHDPACMPYKMYPA.

O‘zbekiston Respublikasi igtisodiyotini rivojlanishining asosiy omillardan biri
bu rivojlangan, tashqi integratsiyalashgan va ichki birikkan avtomobil yo‘llari tarmog‘i
hisoblanadi. Bugungi kunda avtomobil yo‘llari tarmog‘ining rivojlanishi davlat
igtisodiyotida muhim ahamiyat kasb etmoqda. Keyingi yillarda “O‘zbek milliy
avtomagistralini barpo qilish” avtomobil yo‘llari tarmog‘ini rivojlantirish va
takomillashtirish borasida Davlat yo‘l texnik siyosati olib borilmogda. Sementbeton
qoplamali avtomobil yo‘llart AQSH da hamma yo‘Ining 60% ni, Germaniyada 38%ni,
Avstriyada 46% ni, Rossiyada 3% ni, O‘zbekistonda bor yo‘g‘i 0,8 % ni tashkil giladi.
Respublikamizda sementbeton qoplamali avtomobil yo‘llart 1962 yildan boshlab
qurila boshlagan.

O‘zbekiston Respublikasi milliy iqtisodiyoti tarmogqlarining bir maromda
faoliyat ko‘rsatishi va rivojlanishida transport kommunikatsiyalarining tutgan o‘rni va
ahamiyati beqiyosdir. Shu munosabat bilan Prezident Shavkat Mirziyoyev rahbarligida
mamlakatimizda avtomobil yo‘llari tarmog‘ini rivojlantirishga alohida e’tibor
qaratilmoqda. O‘tgan yillar davomida bir gator keng miqyosdagi ishlar amalga
oshirildi. Buni zamonaviy talablarga javob beradigan avtomagistral yo‘llarni qurish,
xorijily davlatlar bilan transport aloqalarni o‘rnatish, yo‘l xo‘jaligiga zamonaviy
texnika va texnologiyalarni joriy qilish, bugungi kun talablariga javob beradigan yetuk
mutaxassislarni tayyorlash va ularning malakasini oshirish kabi muhim yo‘nalishlarda
ko‘rishimiz mumkin.

Mamlakatimizdagi yo‘llarni Transyevropa va Yevroosiyodagi yo‘llar bilan
tutashtirish hamda shu yo°‘l bilan jahon portlariga chiqish bo‘yicha ishonchli gadamlar
qo‘yildi. Texnik ko‘rsatkichlariga ko‘ra, O‘zbekistondagi umumiy foydalaniladigan
avtomobil yo‘llari MDH davlatlari orasida oldingi o‘ringa chiqdi. Tarmoq muhandis-
texnik xodimlari qisqa muddatlarga yirik yo‘lo‘tkazgichlar, ko‘priklar, ko‘p tasmali
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transport harakatiga mo‘ljallangan zamonaviy avtomagistrallar qurishni o‘zlashtirdilar.
Germaniya, Italiya, Shvetsiya, Rossiya, Janubiy Koreya, Yaponiya kabi davlatlardan
zamonaviy yo‘l-qurilish uskunalari va texnikalari keltirildi. Bularning natijasida
tarmoq rivojlanib, yo‘llarning ravonligi, avtomobillarning uzluksiz va xavfsiz
harakatlanishi ta’minlanmoqda. Respublikamiz bargaror avtomagistral yo‘llari
aloqasiga ega. Kelajakda respublika hududi orqali 20 ta xalgaro transport yo‘nalishlari
o‘tishi rejalashtirilgan. Shuning uchun bugungi kunda o‘zbek milliy avtomagistrali
tarkibiga kiruvchi A-380 «G‘uzor-Buxoro-Nukus-Beynov» avtomobil yo‘li va A-373
«Toshkent-O‘sh» avtomobil yo‘llarida to‘rt tasmali sementbeton qoplamasini qurish
ishlari investitsiya dasturlari asosida jadal sur’atlar bilan olib borilmoqda.

Respublikamizda sementbeton qoplamalarini qurish va ekspluatatsiya qilish
bo‘yicha bir gancha muammolarga duch kelinmogda. Bu muammolarni bartaraf etish
magsadida ilmiy texnik asoslangan tavsiyalarni ishlab chiqish uchun ilmiy tadqiqot
ishlarini olib borish bugungi kunda dolzarb ahamiyatga ega.

Ma’lumki, sementbeton qoplamali yo‘llarni qurishdagi asosiy masala ularning
qimmatliligida: beton qoplama asfalt qoplamadan 1,5-2,0 marta, ya’ni 70-80%
qimmat. Birog, o’zbek, rus va yevropa olimlarining tadqiqotlariga ko‘ra, taxminan 8
yildan keyin sementbeton va asfaltbeton yo‘llarning ekspluatatsion xarajatlari
muvozanatlashadi.

Kuzatishlarning  ko‘rsatishicha,  asfaltbeton  qoplama  foydalanishga
topshirilgandan keyin 2-3 yil o‘tib ta’mir talab bo‘lib qoladi. Hosil bo‘lgan yoriqlar,
chuqurchalar va o‘yiqlarni ta’mirlash kerak bo‘ladi. Sifatli qurilgan sementbeton
qoplama 10-12 yil davomida ta’mirga muhtoj bo‘lmaydi.

Sementbeton qoplamali avtomobil yo’llarini qurishning bugungi kundagi
ahamiyati shundaki, ishlab chiqarish, transport va muhandislik-kommunikatsiya
infratuzilmasi tarmoqlarining respublika iqtisodiyoti tarmogqlari va hududlarini
istigbolda rivojlantirish borasida amalga oshirilayotgan dasturlar bilan uzviy
bog‘lig holda ildam rivojlanishini ta’minlash hamda buning negizida yangi ish
joylarini yaratish, aholining bandligi va turmush darajasi uzluksiz o‘sib borishini
hamda 2022-2025 yillarda infratuzilmani, transport va kommunikatsiya qurilishini
rivojlantirishning asosiy ustuvor yo‘nalishlari etib belgilangan.

Yol to‘shamalarining ishonchliligi, ishlash qobiliyati va mustahkamligiga
bo‘lgan talablarning ortishi transport vositalarining yuk ko‘tarish qobiliyati va
yo‘llarda harakat jadalligi ortib ketishi bilan bog‘liq. Keyingi o‘n yillikda
O‘zbekistonning avtomobil parki bir necha marta o‘sdi. Respublikamizdagi va
dunyoning rivojlangan mamlakatlaridagi tajribalar ko‘rsatishicha, o‘sib borayotgan
talablarni sementbeton qoplamali avtomobil yo‘llari ko‘proq qoniqtiradi. Bunday
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yo‘llarning transport-ekspluatatsiya ko‘rsatkichlari, uzoq vaqt xizmat qilishi organik
moddalardan qurilgan yo‘llarga qaraganda ancha afzalligini ko ‘rsatadi.

Biroq, shuni ham hisobga olish lozimki, sementbeton qoplamani qurish ijodiy
yondashuv va e’tiborni, texnik jihatdan yuqori darajada qurollanishni, yuqori
malakani, qurilish aniq va mukammal tashkil qilinishini talab qiladi. Ba’zi omillar
masalasida ozgina chetga chiqish yoki e’tiborsizlik qgilinadigan bo‘lsa sementbeton
goplama asfaltbetondan ancha qimmatga tushadi.

Sementbeton qoplamalarning afzalligi shubhasiz bo‘lishiga gqaramay, bunday
qoplamani bizning Respublikada qurish tajribalari ko‘rsatishicha, hozircha jiddiy
muammolar mavjud. Masalan, yuqori unumli yo‘l mashinalari yordamida sementbeton
qoplamalarini qurish bo‘yicha ilmiy tadqiqot ishlarini olib borish bugungi kunda
dolzarb ahamiyatga ega. Chunki bu texnologiya qurilish ishlarining samarasini
oshirishga, bajarilayotgan ishlarning sifatini oshishiga xizmat qiladi. Bu muammolarni
bartaraf etish maqsadida ilmiy texnik asoslangan tavsiyalarni ishlab chiqish uchun
ilmiy tadqiqot ishlarini olib borish bugungi kunda dolzarb ahamiyatga ega.

O‘zbekistonning iqlimi keskin kontinental bo’lib, ham yillik, ham sutkalik
haroratlar katta amplitudada o‘zgarib turadi va yoz oylarida harorat eng baland
darajaga chigadi. Janubiy va g‘arbiy tekisliklarda iyul oyining o‘rtacha harorati +29°C
+30°C ga teng, Termiz va Sherobodda +50°C, sharqiy tekisliklarda, tog* etaklarida esa
+26°C ga yetadi. Yanvar oyining o‘rtacha harorati Amudaryo etaklarida -8°C, janubda
Termizda +2°C bo‘ladi. O‘zbekistonning iqlimida havo harorati manfiydan musbatga
tez-tez almashib turadi bu esa yo‘l materiallarining sovuq bardoshliligiga katta talab
go‘yadi. Ustyurtning g‘arbida, Amudaryo va Qizilqum etaklarida yomg-‘irlar miqdori
bir yilda 100 mm ni tashkil etadi, sharqgda 200 mm gacha, Tissar tizmasidagi Tyan-
shan tog* etaklarida 300-400 mm gacha oshadi. O°‘zbekistonda bahor iliq va
seryomg‘ir, yoz juda issiq va quruq. Kuz quruq va ilig, fagat uning ikkinchi
yarmidagina yomg‘ir yog‘a boshlaydi. Qish sovuq va seryomg‘ir. Qor tez-tez yog‘adi,
harorat -30°C gacha, shimoliy tumanlarda esa -37°C gacha tushib ketadi ( Xorazm
viloyati). 1986-1989 yillarda qishda Toshkentda kechasi, ertalabga yaqin harorat -
38°C, kunduzi esa +5°C ekanligi qayd etilgan. Eng issiq davr 25-iyundan 5-
avgustgacha, eng sovuq davr 25-dekabrdan 5-fevralgacha.

O‘zbekistonda ko‘pgina sug‘oriladigan yerlarning gruntlari tarkibida
changsimon zarralar ko‘pligi( 75-85) bilan ajralib turadi. Amudaryo va Sirdaryo
etaklarida ularning miqdori yanada ko‘p (92 % gacha). Bunday gruntlarning ko‘tarib
turish qobiliyati kam, suvga chidamliligi kuchsiz va kapillyar ko‘tarilishi katta bo‘lib,
2,5-3,0 metrga yetadi. Bu gruntlar namni shimib olish xususiyatiga ega bo‘lib, keyingi
namlanishda 1vib, suyuq loyga aylanadi. Quruq holatda avtomobillar ta’sirida gruntlar
oson yemirilib, changga aylanadi. Sun’iy sug‘oriladigan ko‘pgina tumanlarda
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sho‘rlangan tuproqlar keng tarqalgan. Farg‘ona vodiysi, Mirzacho‘l va Buxoro
vohasidagi sho‘r yerlarida sulfatli sho‘rlanish xloridli sho‘rlanishdan ustun turadi.
Amudaryo etaklaridagi katta hududlarda xloridli sho‘rlanish keng tarqalgan.
Sug‘oriladigan zonada yo‘l uchun og‘ir bo‘lgan gidrogeologik sharoitlarning yuzaga
kelishiga yer yuzasidan 0.5-1 m gacha chuqurlikda joylashadigan yer osti suvlarining
yuqori sathi sabab bo‘ladi, ayrim tumanlarda esa yer osti suvlarining sathi hatto yuzaga
ham chiqadi. Transport-ekspluatatsiya ko‘rsatkichlariga ta’sir ko‘rsatuvchi tabiiy
omillar, quyidagi parametrlar hisoblanadi: yomg‘irlar, harorat, muzlash, chuqurligi va
tezligi, yer osti suvlarining rejimi va qor uyumining qalinligi. Tabiiy-iglim omillari
haqidagi ma’lumot nafaqat transport-ekspluatatsiya ko‘rsatlichlarining vaqt davomida
o‘zgarishini bashorat( prognoz) qilishda, balki ularni har bir konkret vaziyatda
aniqlashda ham zarurdir.

Yil fasllari davomida yog‘inlarning bir tekisda yog‘masligi alohida xususiyatga
ega bo‘lib, bunda yog‘inlarning 80%1 qish-bahor oylarining havo harorati past
kunlariga to‘g‘ri keladi. Yoz davrida esa yog‘in miqdori eng kam bo‘lgan holda havo
harorati yuqori absolyut maksimum 40,5-45,6°C ga yetadi.

O‘zbekiston va ko‘plab issig mamlakatlarda yuzaga keluvchi muammo bu issiq
va quruq iqlim sharoitida beton yotqizish. Chunki beton yotqizishda ob-havo sharoiti
juda muhim rol o’ynaydi. Shuning uchun bu faktr beton qorishmasi
tanlanayotgandaalbatta inobatga olinadi. Issiq va quruq iglimda beton qorishmasi o0‘z
qulay yotqiziluvchanligini yo‘qota boshlaydi va uni yotqizish davomida har xil
muammolar vujudga keladi. Bularga misol, beton qorishmasi qattiq bo‘lsa beton
yotqizuvchi mexanizmdan so‘ng pora ya’ni teshikchalar hosil bo‘ladi yoki beton yuzasi
notekis chiqishi kabilar hosil bo‘ladi. Beton qorishmasi ko‘p suv talab qilishini betonga
plastikligini oshiruvchi qo‘shimcha qo‘shish bilan muammoni hal qilish mumkin.
Beton gorishmasi harorat ko‘tarilishi bilan suv va sement gidratatsiyasi tezlashadi va
tez qotishni boshlaydi. Ma’lumki beton qotish jarayonida xajmini kichraytiradi, beton
qorishmasining tez va notekis qotishi jarayonida betonda yoriglar paydo bo‘ladi.
Shunday ko‘ngilsiz vogealarning oldini olish uchun beton qorishmasiga ishlatiladigan
to‘ldiruvchilarini iloji boricha sovutish zarur. Buning wuchun to‘ldiruvchilar
saglanadigan ombor usti yopilishi zarur.

Qurug va 1ssiq ob-havo sharoitida qoplamani betonlash sifatining joriy nazorati
beton qorishmasini zavoddan chiqayotgandagi va yotqizilayotgandagi haroratini
doimiy nazorat qilish yo‘li bilan olib boriladi. Yangi yotqizilgan betonni oftob
tushadigan joylarga o‘rnatilgan sig‘imlarda iligan suv bilan parvarishlash lozim.
Qoplamani betonlashni maxsus ishlab chiqilgan ish bajarish loyihasiga asosan amalga
oshirish kerak. Beton ishlarini gish sharoitida bajarish Havoning kutilayotgan harorati
+5°C dan past va sutkalik eng past harorat 0°C bo‘lgan sharoitda beton qorishmasini
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tayyorlash, yotqizish va zichlash ishlari yaxlit beton va yig‘ma temir beton
qurilmalarini qurish me’yori va qoidalari asosida bajarilishi kerak. Qish sharoitida
beton kotishini ta’minlash uchun, odatda termos usulidan, shuningdek termos usuli
bilan birgalikda gotishni tezlashtiruvchilardan va qotishda yuqori harorat chigaruvchi
(tez gqotuvchi va yuqori markali) sementlardan foydalaniladi.

Plitalarning yonbosh qirralariga issigni saqlovchi material o‘ralishi va plyonka
gosil giluvchi material bilan ishlov berilishi lozim.

Kamida 50% loyihaviy mustahkamlikka yetishgan beton muzlab qolgan
sharoitda butun qish davrida, shuningdek, beton to‘liq erigandan keyingi bir oy
davomida qoplama ustidagi issigni saqlovchi material olinmasligi lozim. Kalsiy
xloridning sementni qotish jarayonini tezlashtirib yuborishini hisobga olib, bu
qo‘shimchaning me’yoriy miqdorini beton qorishmasini yotqizish joyiga yetkazish
vaqtini, uni zichlash va koplama yuzasiga ishlov berish vaqtini e’tiborga olib sinov
yo‘li bilan aniqlash lozim. Qurilish mavsumini uzaytirish maqgsadida ba’zan havo
harorati pasayganda ham (+5°C dan kam) sementbeton qoplama va asoslar
qurilaveradi. Bu qo‘shimcha xarajatlar bilan bog‘liq bo‘lgani uchun oldindan hisoblab,
magsadga muvofiqligini dalillash zarur.

Harorat pasayganda sementning ushlab qolish davri uzayadi, betonning qotishi
sekinlashadi. Manfiy haroratlarda esa (-5°C dan kam) betonning qotishi to‘xtaydi.
Yangi betonning muzlashi uning xususiyatlarini yomonlashtiradi, pirovard
mustahkamligi va sovuqqa chidamliligi pasayadi. Yangi yotqizilgan beton asta-sekin
muzlaganda, uning ichida muz linzalar hosil bo‘ladi; ular gotib ulgurmagan beton
strukturasidagi g‘ovak va kapillyar devorlarini buzadi.

Past haroratning yo‘l betoni strukturasi va xususiyatlariga noxush (salbiy)
ta’sirini yo‘qotish uchun qishda betonlashning turli usullari ishlab chiqilgan va
qo‘llanadi. Ularning mohiyati shundan iboratki, betondagi suv muzlaguncha loyihaviy
mustahkamlik ning 50% ga erishiladi. Bularga quyidagi usullar kiradi: berkilib qolgan
suvning muzlash haroratini pasaytirishga betonning qotishini kimyoviy qo‘shilmalar
yordami bilan tezlatish (“sovuq beton” usuli), betonni yotqizib va zichlab bo‘lgandan
keyin o‘zidagi haroratni saqlash (“termos” usuli), beton qorishmani elektr energiyasi
bilan isitish. Qurug-issiq iqlim sharoitida sementbeton yo‘l qoplamalarini qurish
bo‘yicha amaliyotida ikkita asosiy texnologiya bor: biri rels-qoliplar yordamida,
ikkinchisi - sirpanuvchi qoliplar yordamida. Ikkinchisi zamonaviy ilg‘or texnologiya
bo‘lgani sababli keng tarqalgan.

Yol betonini relslardan foydalanmay yotqizish g‘oyasi AQSHda yuzaga kelgan.
1948-yili, sementbeton qoplamalarni suriluvchi texnologiya yordamida qurish
bo‘yicha birinchi tajribalar o‘tkazildi. Biroq beton qorishmani relslardan foydalanmay
yotqizish usulini keng miqyosda qo‘llash uchun yon opalubkalardan voz kechib,
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qoplamaning oliy darajada ravon bo‘lishini ta’minlaydigan, ishonchli avtomatik
sistemalarni ishlab chiqarish kerak bo‘ldi. Sirpanuvchi qolipli, o‘ziyurar
betonyotqizgich, dastlab, AQSHda, 1955-yili paydo bo‘ldi va tez orada seriyali tarzda
ishlab chiqgarila boshladi.

Betonyotqizish texnikasini ishlab chigaruvchi yetakchi firmalar — “Gomaco” va
“CMI” (AQSH), “Wirtgen” (Germaniya), “Massenza” (Italiya). Hamma firma eni 6,
12 va 16 metr bo‘lgan qoplamalar quradigan kichik, o‘rta va katta klassdagi
betonyotqizgichlarni ishlab chiqaradi. Ularning zamonaviy modellari qurilayotgan
qoplama enini katta ko‘lamda o‘zgartirish imkonini beradi, shuning uchun turli-tuman
qurilish sharoitlarida qo‘llash mumkin bo‘lgan, hammabop (universal) mashina
hisoblanadi. Zamonaviy betonyotqizgichlarning hamma modellari harakat yo‘nalishi
va sathini ushlab turuvchi avtomatik sistemalar bilan, ba’zilari esa, ko‘ndalang
nishablikni bargaror ushlab turuvchi sistema bilan jihozlangan natijada, sementbeton
qoplamalar oliy darajada ravon quriladi.

“Wirtgen” firmasining mashinalari yordamida sementbeton qoplamali
avtomobil yo’llarini yotqizishda avtomatik sistemalar ishlashi uchun baza sifatida
nusxa oluvchi sim tor qo‘llanadi. Qoplamaning bo‘ylama profiliga tegishli loyiha
belgilari shu torda aks ettirilgan bo‘ladi. Tor ganchalik aniq va puxta o‘rnatilgan bo‘lsa,
quriladigan qoplama shunchalik aniq, birinchi navbatda, ravon bo‘ladi.

Nusxalovchi torlarni o‘rnatishdan oldin yer polotnosini ko‘tarish bo‘yicha
hamma ishlar bitkazilishi kerak. Torlar sirpanuvchi qolipli betonyotqizgichning ikki
yoniga tortiladi. Bitta torga profil beruvchi, betonga ishlov beruvchi va plyonka hosil
qiluvchi materialni surkovchi mashinalar (3 ta) ishini biriktirish mumkin. Nusxalovchi
tor chizig‘i teodolit yordamida, yo‘l o‘qidan 7 m masofada, balandlik bo‘yicha 0,5 —
1,0 m oraliglarga bo‘lib chiqiladi. Tor ustunlarga o‘rnatilgan kronshteynlar bilan
mahkamlanadi. Ustunlar yo‘lning egri uchastkalarida 4-6 m oraliq bilan, to‘g‘ri
uchastkalarda 15 m oraliq bilan o‘rnatiladi. Bunda qurilayotgan qatlamning bir sutkalik
uzunligi e’tiborga olinadi. Torlar maxsus, taranglovchi barabanlar yordamida tortiladi.

Sementbeton qoplamali avtomobil yo‘llarini qurishda Respublikaning tabiiy-
iglim sharoitining o‘ziga xos jihatlarini hisobga olish ushbu ilmiy ishning asosiy
vazifalaridan biri hisoblanadi.

Beton qorishmasining tashish va uni qoplamaga yotqizishdagi harorati 20-25°C
dan kam bo‘lishi lozim. Harorati 35°C dan yuqori bo‘lgan beton qorishmasini jo‘natish
ta’qiqlanadi. Beton qorishmasining harorati 35°C gacha bo‘lganida konus cho‘kishini
loyihada ko‘rsatilganiga nisbatan 1-2 sm ga orttirish kerak. Beton qorishmasini
qorishtirishda past haroratli suvdan foydalanish lozim. Shu magsadda sovuq suv
manbalaridan foydalanish, quvur va sig‘imlarni o‘rab va och yoki nur gaytaruvchi
ranglarga bo‘yab, himoyalash tavsiya etiladi. To‘ldiruvchilar to‘g‘ridan-to‘g‘ri quyosh
nuri tushmaydigan omborlarda, bunkerlarda yoki uyumlarda saqlanadi. Yirik
to‘ldiruvchini foydalanishdan oldin suv bilan ho‘llab va shamol purkab sovutiladi.
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MAMLAKATIMIZNING SUN’IY SUG‘ORILADIGAN HUDUDLARIDAN
O‘TGAN AVTOMOBIL YO‘LLARINING BUGUNGI KUNDAGI HOLATINI
BAHOLASH

Ergashev Xusniddin
Toshkent davlat transport universiteti katta o‘qituvchisi

Zafarov Olmos
Jizzax politexnika instituti dotsenti, PhD

Berdiqulov Asadbek
Jizzax politexnika instituti talabasi

Annotatsiya. Ushbu magolada sug ‘oriladigan hududlardan o ‘tgan avtomobil
yo ‘llarini balandligini bashoratlash bo ‘yicha mahalliy va xorijiy olimlarning ilmiy
ishlari, tadgiqotning uslublari hamda muammoning dolzarbligi o ‘rganilgan,
shuningdek, rejalashtirilgan tadgigotlar bo ‘yicha fikr-mulohazalar keltirilgan.

Kalit so‘zlar: avtomobil yo ‘I poyi, sun’iy sug ‘oriladigan hudud, iglim, grunt,
ko ‘tarma, loyiha, gidrogeologiya, sho ‘rlangan hududlar, nishablik.

Annomayusn. B Oaunnoil cmamve paccmampusaromcs HayuHvle padbomol
OMEUeCmMBEeHHbIX U 3APYOENHCHbIX  VUEHBIX N0  NPOSHO3UPOBAHUIO  BbLCOMbL
ABMOMOOUNILHLIX 00PO2, NPOXOOAWUX Hepe3 opouldemvle Meppumopul, Memoobl
UCCNIe008aHUS U AKMYATbHOCHb NPOOIeMbl, A MAKIHCEe KOMMEHMAapuu K NiAHUPYeMblM
UCCICO0BAHUSIM.

Knioueevie cnosa: o0opooicnoe o0cCHOBaHUe, UCKYCCMBEHHO OpOUAeMas]
meppumopusi, Kiumam, no4éd, 8blCOma Hao YPOBHeM MOPsl, NPOEKm, 2UOPO2eOl02Usl,
3AconeHHble YUACMKU, CKIIOH.

Abstract. This article examines the scientific work of local and foreign
scientists on the prediction of the height of highways passing through irrigated areas,
research methods and the relevance of the problem, as well as comments on planned
research.

Key words: road base, artificially irrigated area, climate, soil, elevation,
project, hydrogeology, saline areas, slope.
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Kirish. Yurtimiz avtomobil yo‘llarini jahon talablariga mos ravishda loyihalash
va qurish uchun ko‘plab ishlar olib borilmogda. Jumladan yurtimiz raxbari
Prezidentimiz Sh.M. Mirziyoev tomonidan avtomobil yo‘llarini loyihalash va qurish
ishlari sifatini oshirish uchun farmon va qarorlari imzolanmoqgda. Yaginda
Prezidentimizning “2020-2030 yillarda O°‘zbekiston Respublikasining avtomobil
yo‘llarini rivojlantirish strategiyasini tasdiglash to‘g‘risida”gi qarori loyihasi e'lon
gilindi. Strategiyaning asosiy magsadi — avtomobil yo‘llari tarmog‘ini rivojlantirish va
takomillashtirishning, ularning ekspluatatsiya qilish xususiyatlarini oshirishning
iqtisodiyot bargaror va ildam rivojlanishiga, respublika mudofaa qobiliyati va igtisodiy
xavfsizligi mustahkamlanishiga, aholi turmush darajasi o‘sishiga ko‘maklashadigan
yo‘nalishlari, yondashuvlari va mexanizmlarini belgilab olish.

Qo‘yilgan magsadga erishish uchun Strategiyaning asosiy magsadlari
quyidagilardan iborat:

yo‘l qurilishini rivojlantirish va takomillashtirish sohasida yagona davlat siyosati
asoslarini ishlab chiqish;

amaldagi transport yo‘laklarini rekonstruksiya qilish va rivojlantirish,
shuningdek quyidagilarni ta'minlaydigan yangi transport yo‘laklarini yaratish:

biror-bir mamlakatga garamlikni istisno etadigan mintagaviy va xalgaro
bozorlarga eng gisga ko*p variantli chigish yo‘llari;

go‘shni mamlakatlar hududlarini kesib o‘tmay, respublika hududlari o‘rtasida
avtotransportning samarali va to‘sigsiz harakatlanishi;

Respublika hududlarini birlashtiruvchi  strategik avtoyo‘llarning tog‘li
uchastkalari bo‘yicha yo‘lovchilar va yuklarni yil davomida ishonchli tashish;

xalgaro transport marshrutlari va yo‘nalishlaridan foydalanishda xalgaro
tashkilotlar va mintagaviy integratsiya tuzilmalari bilan hamkorlikni kengaytirish va
chuqurlashtirish;

yo‘l xo‘jaligida mablag‘larni boshgarish, moliyalashtirish va sarflashning
samarali tizimini amalga oshirish;

mavjud yo‘l tarmog‘ini saglab turish bo‘yicha ishlarni birinchi navbatda amalga
oshirgan holda yo‘l tarmog‘i xavfsizligini ta'minlash;

eskirgan yo‘l goplamasi va boshga yo‘l inshootlari tiklanishini ta'minlaydigan
hajmlarda ta'mirlash ishlarini olib borishdan iborat.

Yugoridagilarni inobatga olgan holda sun’iy sug‘oriladigan hududlardan
o‘tgan va yangi loyihalanayotgan avtomobil yo‘llarni loyihalash va qurishda ilg‘or
texnologiyalarni ishlab chigish, yo‘l poyi mustahkamligini oshirish, qulay va ishonchli
yo‘llarni barpo etishga bor e’tiborimizni qaratishimiz lozim.
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Asosiy gism. Respublikamiz bo‘yicha barcha avtomobil yo‘llari o‘tgan hudud
maydonlari er tuzilishi, geologik va gidrogeologik sharoiti bilan qurug va nam iglimga
ajralib turadi.

Avtomobil yo‘llarini loyihalash og‘ir va mas’uliyatli ishdir. Loyihalash
ishlarini bajarishda loyihalovchidan chuqur bilim, ko‘p yillik tajriba va bu sohada
erishilgan so‘ngi ilmiy izlanishlar yutuglarini go‘llashni talab etadi.

Iglimi qurug hududlarda sug‘orish ishlari asosan yer yuzasi bo‘ylab gazilgan
ariglar orgali sug‘oriladi. Sun’iy sug‘oriladigan hududlardan o‘tgan yerlarda avtomobil
yo‘llarini loyihalashdagi giyinchilik sug‘oriladigan yer maydonining nisbatan yaxlit
tekis joylashganidadir. Sababi bunday hududlarda yo‘lga yondosh zovur-kanallardagi
suvlarni chetlatish o‘ziga xos giyinchiliklarni tug‘diradi [1].

Hududlarni yo‘l-iglim bo‘yicha hududlarga ajratish geografik hududning faqat
umumiy tavsifini beradi.

Yo‘l wuchastkalari namlanish sharoitlari va suvni yo‘ldan chetlatish
ta’minlanganligi nuqtai nazaridan uch turga bo‘linadi:

1. Ortigcha namlanmagan va yo‘l ustidagi suv to‘liq chetlatiladigan, botqoqlanish
belgilari bo‘lmagan quruq joylar;

2. Yo‘lning ayrim davrlarida ortqcha namlanadigan zax joylar, ustki suvi yo‘ldan
chetlatilmagan, sizot suvlari gruntning yuqorigi qatlamlarini ortigcha namlantirmasa
ham, bahorda va kuzda yo‘l ustining ayrim joylarida suvning turib qolishi;

3. Gruntning yuqorigi gatlami sirtga yaqin turgan sizot suvlari yoki uzoq vaqt
turib qgolgan yuzaki suvlar bilan doimo namlanishi. Bu turdagi joyga sho‘rxok yerlar
va qurg‘oqchil mintaganing doimo sug‘oriladigan hududlari kiradi.

Tadiqot qismi. Avtomobil yo‘li o‘tkaziladigan joyni gidrologik sharoitlarning u
yoki bu turiga kiritishda joyning re’lefi, suvning oqib kelishi va chetlatilishi, sizot
suvlari sathi va gruntlarning namlanishi hisobga olinadi [2].

Hozirgi kunda Respublikamiz bo‘yicha 4214 ming gektarni tashkil qiladi.

Jumladan viloyatlar kesimida quyidagicha taqsimlanishini ko‘rishimiz mumkin [3].
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1-rasm. Hududlar kesimida sug‘oriladigan maydonlar

Avtomobil  yo‘llarinining  yo‘l  poyini  balandligini  belgilashda
R.M.Xudaykulov, A.D.Kayumov, S.I.Komilov, JI.®.Ctymakosa, }O.JI.MoTslies,
JI.®.CtynakoBa, B.M.be3spyk, A.M.I'por va boshqgalar tadgigot ishlarini olib
borishgan.

R.M.Xudaykulov sho‘rlangan gruntlarning fizik-mexanik xossalari, gruntlarni
zichlash jarayonlari, laboratoriya va dala sharoitlarida o‘rganish natijalari va yo‘l
poyini qurish bo‘yicha tavsiyalar ishlab chiqilgan [4].

Qurugq iqlimli sun’iy sug‘oriladigan hududlarda avtomobil yo‘llarining poyini
loyihalash va qurish bo‘yicha texnik ko‘rsatmalarda O‘zbekistonning sug‘oriladigan
hudularidagi iglimi tez o‘zgaruvchan va qurg‘oqchil hududlarida, sun’ty
sug‘oriladigan yerlarida va ulardagi suvda eriydigan tuzlari yuviladigan joylarida yo‘l
poyini loyihalash va qurish ishlarini amalga oshirish bo‘yicha tavsiyalar va
ko‘rsatmalar keltirib o‘tilgan.

Yol to‘shamasi qoplamasining yuzasi yer osti suvlari sathidan balandligi
lyossimon gruntlarda, ularning zichlanishdagi namligiga qarab talab qilingan zichlik
koeffitsiyentlari keltirilgan [5].

1-jadval
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Qoplama yuzasining eng kichik balandligi, m

Zichlashtirish
jarayonidagi Changli supes Changli og‘ir supes,

gruntning changli yengil suglinok

namligi

Changli gil

Zichlik koeffitsiyenti

0.95 0.98 1.0 0.95 0.98 1.0 095 | 098 | 1.0
0.7 2.0 14 1.2 2.3 1.7 1.5 2.3 19 | 17
0.8 1.9 1.2 1.0 2.1 1.3 1.2 2.2 16 | 14
0.9 1.7 1.0 0.8 1.9 1.2 1.0 2.0 14 | 1.2
1.0 15 1.0 0.8 1.7 1.2 0.9 1.9 14 | 1.0

Toshkent viloyati Yuqori Chirchiq umani hududidan o‘tgan “Yoshlik”
ko‘chasi.
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iy

2-rasm. Sug‘oriladigan hududlardan o‘tgan avtomobil yo‘li

Yugqoridagi suratlardan ko ‘rishimiz mumkinki avtomobil yo‘l poyi sug‘oriladigan
hududlardan o‘tganda ancha baland qilib quriladi. Bu 0°‘z navbatida avtomobil yo‘lini
qurishda ancha murakkabliklar va xarajatlarning ortishiga olib keladi.

Hulosa. O‘zbekistonning sun’iy sug‘oriladigan hududlaridan o‘tgan avtomobil
yo‘llarining holatini tahlil gilish quyidagilarni ta'minlash imkonini beradi:

yo‘l qurilishi sohasidagi ustuvor loyihalarni amalga oshirish uchun magsadli
davlat moliyaviy resurslarini yo‘naltirish;

xalgaro va tranzit avtotashishni oshirish;

ichki va tashqi yuk ogimi hamda yo‘lovchi tashish oshishini inobatga olib, shahar
ko‘chalari va avtoyo‘llar tarmog‘ini saglash va takomillashtirish, uni viloyatlarvaro va
xalgaro transport tizimlariga integratsiyalash, yo‘l tarmog‘ining o‘tkazish gobiliyatini
oshirish;

shahar ko‘chalari va avtoyo‘llarning transport-ekspluatasiya sifatlarini oshirish,
yuk va yo‘lovchilarni transportda tashishning barcha yo‘nalishlari bo‘yicha
ragobatbardosh va samarali tranzitni amalga oshirish;

avtotransport vositalarining halokatga uchrashini va atrof muhitga salbiy ta'sirini
pasaytirish;

mamlakatning yo‘l-transport kommunikasiyalarining yagona, yaxlit va samarali
tarmog‘ini shakllantirish.
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OPERATSION HISOBNING BA’ZI KOSHI MASALALALARINI
YECHISHGA TADBIQLARI

Eshmirzayev O.A
JizPl 501-22 TL guruh talabasi

Rahimov B.SH
JizPI “Oliy matematiika” kafedrasi o‘gituvchisi.

Annotatsiya.Ushbu ishda yuqori tartibli o ‘zgarmas koeffitsiyentli differensial
tenglamalar uchun Koshi masalasini Laplas almashtirishlaridan foydalanib yechish
hagida gapriladi.

Kalit so“zlar: differensial tenglama, tenglamaning yechimi,Koshi masalasi, Laplas
almashtirishi, orginal, tasvir.

Abstract. This work focuses on solving the Cauchy problem for differential
equations with higher order constant coefficients using Laplace substitutions.

Key words: differential equation, equation solution, Cauchy problem, Laplace
transform, original, image.

Operatsion hisobning tadbiglarini o‘zgarmas koeffitsiyentli tenglamalar va ular
sistemasini yechishdagi tadbiglarini garaymiz. x(t)funksiya
X" +ax" +...+ax=f(t) (1)
tenglamaning
x(0)=x,, x'(0)=x,..,x""(0)= x"" )

shartni ganoatlantiruvchi yechimi bo‘lsin. (1) tenglamaning har ikkala tomoniniga
Laplas almashtirishini go‘llaymiz. Natijada f(t) originalni tasviri F(s), x(t)
originalni tasviri X(s)an(S) orgali XO,X('),..., X;M) larga bog‘liq ko‘phadni
belgilasak,

(s"+as"* +..+a )X (s)+Q(s)= F(s)
ko‘rinishli X (s) noma’lumli bog‘liq bo‘lgan operator tengalamaga ega bo‘lamiz.
Ls=s"=as"" +...+a_ko‘phadga harakteristik ko‘phad deymiz. Bundan
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X (s)= F(S)—Q(S).
Ls

Biz izlayotgan (1), (2) masalaning yechimi X(s) tasvirning originalidan iborat.
Huddi shu usul bilan sistema uchun quyidagi Koshi masalasini ham yechishimiz
mumkin.

Misol 1. x"+3x'=e™, x(0)=0,x'(0)=-1 Koshi masalasini yeching.
Bu tenglamani har ikkala tarafiga Laplas almashtirishini qo‘llaymiz va originalni
differnsiallash formulasidan foydalanamiz.

X'(t) < sX (s)—sx(0) =X (s)
X"(t) < s X(s)—sx, —x,8°X(s)+1
bo‘lgani uchun tenglamaga Laplas operatorini go‘llash natijasida

szx(s)+1+35X(s)=STl3

operator tenglamaga kelamiz. Bunda
(s* +3s)X(s)= LS —1bo‘Igani uchun X (s) tasvir quyidagicha topiladi.
S+

1
s +33)(s+3 s +3s

X(s)= s+22:(é+ B, Dzj

s(s+3) (s s+3 (s+3)
E B :—g, D :l ekanligiga ishoch hosil gilish
3’ 3 3

X(s)= &

yoki

yoyilmaga kelamiz. Bunda A=

mumkin. Shuning uchun

21 2 1 1 1
X(s)=—tsas 2
9s 9 s+3 3 (s+3)
bu funksiya originalinining yechimini topamiz.
f) = —E+E e 3t _1 te 3t
9 9 3

Misol 2. x"'+3x'=te™, x(0)=x'(0)= x"(0)=0, Koshi masalasini yeching.
Yechish. Tenglamaning har ikkala tomoniga Laplas almashtirishini gqo‘llaymiz va
Koshi shartlaridan foydalanib quyidagi tenglamaga kelamiz.

$*X(s)—3s*X(s)+3sX(s)+ X(s)= 1

s+1)

—~
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Bundan, (s®—3s®+3s)X(s)= %
(s+1)
(s+1 X (s) = 1 yoki(s) = ——

(s+1) (s+1)

Endi X (s)= ﬁfunksiyaning originalini topish kerak. Buning uchun
S+
tneat <~ nl n+1
(s-a)
formuladan foydalanamiz. Natijada
t4
x(t)= 4Ie

originalni hosil gilamiz.

Misol 3 . x"+2x+x=¢e", x(0)=0, x'(0)=0

Yechish:  x(t) <= X(s)bo‘lsin. Originalni differensiallash teoremasidan
foydalanamiz.

x()<—sX() 0,x(t) X (s)—sx, — X,

bo‘lgani uchun
X'(t) <= sX(s), x"(t)«s*X(s).

Endi e™ <—i ekanligidan

s+1
*X 2sX X(s)=——
$°X(s)+2sX(s)+ X(s) i1
funksiyanal tenglamaga kelamiz. Bunda
1
X(s)= S+l _ 1

s’ +2s+1 (s+1)
Bu funksiyaning originali berilgan masalani yechimi boladi. x(t) <~ X (s)demak

1
t)=“te"
x(t) 5 e
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NIEHKA XOCUN KUTY8YU MAMEPUALIap, 3MOKCUO KAMPOHIAp, KYKVHIU NOIuMepiap,
VKanaunuud, Oymui OUSIuKo, aikuil ROJUIMUILEH 2IUKOTL dhup.

Aunomayusn: B smoii cmamve pacckazvieaemcsi 0 80NpoCcax 3K0A02UYECKOL
0e30nacHOCmuU U CHUICEHUSL DHep203ampanm npu npou300cmee 00PONCHbIX cmecell U
HOBbIX NOOX0OUX.

Knrouegvle cnosa: sxonozuueckol 6e30nacHoCmu, 3Hepeo3ampanm, OOPONCHbIX
KOMNO3UMHbIX ~ MAmMepuanlos,  mpaouyuoHHblx  OEmoHO8,  YEeMEeHMHO-800HbIE
CyCneH3uu, NieHKoOOPAasyIowux Mamepuaios, SNOKCUOHBIX CMOJL, NOPOUKOOODA3HBIX
NOUMEPO8, uleslyuleHus, 0YmuioueauKoe, ArKUInOIUIMULEHAUKOLEBbLU Hhup.

Annotation: This article talks about the issues of environmental safety and energy
cost reduction in the production of road concretions and new approaches.

Key words: environmental safety, energy costs, road composite materials,
traditional concretes, cement-water suspensions, forming materials, epoxy resins,
powdered polymers, peeling, butyldiglycol and alkyl polyethylene glycol ether.

Xo03Upru BakTaa iy OETOHIAPUHU UIIUIA0 YMKAPUIIIA SKOJOTUK XaB(CU3IUK
Ba HHEPIUs XapakaTJapHMHM KaMaWTUpHIL Macajanapu ailHukca noi3apo Oymub
6opmoka. llly myHnocabaT Ousian OyryHTH KyHJa aHbaHaBUM MaTepuaijiap cupaTuHu
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OIIUPHII, IIYHUHTACK, IOKOPH MYCTaXKaMJIMK Ba YHIAMIIMJIMKKa 3Ta OYiraH sSHTA
MaTepUaUIapHU SpaTHII WYJIapu yCcTUIa W3NaHUILIap oaud OopuiaMoxda. Yoy
yCyJulapaH Oupu aHbaHaBUi OETOHHUHT MXKOOMI XyCyCHATIAPUHU Y3Ua MyKaccam
3TraH Ba IOKOPHM MYCTaxKamJIMK Ba YMJAMIIMIUK OWJIaH aXpainud TypaauraH Wy
KOMIO3UT MaTtepuaiapuaan dhongananumaup [1].

[lemeHnTOCTOH KOIIaMadyd MY TYIIaMaJIApUHUHT MKTUCOIUN KUXaATIAaH
Makcajara MyBOGUKJIUTY ITYHJIaKH, XU3MaT MYIJJaTH HOOUKpP KOHCTpyKuusiiapra (15-
20 ¥inn) HucOaTaH MKKM Xucca OpTUK, AbHU 30-40 iiun xusmar kwiagu. by yrTran
acpauHT 70-80 Huapugara Taxpudaniapaa XxaM CHHa0 KYpuiIraH.

[lemenTOETOH KOIJIaMaJlapHUHT 103aCH OYMK paHria 6yiranu cababiu, ynapHu
keuacu Eputuin yuyH 20% kam sHeprusi capd OYnaau. bynnait Koriamanapaa orup
IOK aBTOMOOWJUIAPHUHT TahCUPH OCTHIA Oy3uinil acarbTOETOHTa KaparaHjaa aHda
kamaup. IIIyHMHT y4dyH XapakaT Te3JUIrd KamalMaciuru XucoOura aBTOMOOWIIb
taxmuHaH 5-10% kam €nwiiru capduiald, Tabuarra 4uKapaJural 3apapiv YAKUHIA
MUKJOPU XaM KaMpok OYynanu. by ¥3 HaBOaTH1a IEMEHTOETOH KOIJIAMAHUHT SKOJIOTUK
TOMOHHUJIaH XaM KyjJaiuruHu Ownaupanu. KomaBepca NOpTIAHAILIEMEHT MIILIA0
yuKapul 0opacuia OUTymra Kaparaija aHda KyI XoMall€ 3aXypanapura 3raMus.

bupok, myHu xam xpcoOra oJIMII KEPaKKH, LIEMEHTOETOH KOIIaMaHU KypHII
WKOIUNA EHJanryB Ba OBTUOOPHM, TEXHUK IJKUXATJaH OKOpH Jlapaxasna
KYPOJUIAHUIIIHY, FIOKOPH MajlaKaHU, TEXHOJIOTHK apa€HJIapHU aHUK Ba MyKaMMall
TAlTKW KWIMHUIIMHA Tanad Kuiaau. Arap MIIaTWiIaéTraH MaTepuaUIapHUHT Ba
OaxapuiIa€Tran TEXHOJIOTUK KapaCHIApHUHT cu(daTura 3bTUOOPCHU3IHUK KUITMHAAUTaH
OyJica, 1IeMeHTOETOH Korulama achaibTOETOHIaH aHYa KUMMAaTra TYIIUIIA MyMKHH.

Hasnatmapapo craamapt ['OCT 25192-2012 «beronmnap. TacHudmanumm Ba
YMyMHUHl TEXHUK Tajabiap» ra mMyBouK, OeToHnap KyHuaaru Oenruiapura Kypa
TaBcudIaHaau. Yap KyWHJarwiapHu TaIIKWI 3THO, acocuil Basudacu, KOppo3us
TypJlapura YuJamJIuTd, OOFJIOBUYMHUHT TYypH, TYIAUPTUWIAD TYpH, TY3UITUIIIH,
MYCTaxKaMJIMTH, MYyCTaXKaMJIMKKa JSpHIIHII CypbaTH, ypTaya 3UWINIH, My3JIallra
YUJIAMIIMIIUTH, CYB YTKa3MaCJIHUIY, €AUPUITYBUAHIIUTH KaOuiaapaup.

betonnu éMoH mapBapuill KWIKII Ba OOIIKa OMp KaTop OMUJIIAp KoIlamasap
103acH/la CUKWIUII EpUKIapu maiigo Oynummra ogubd kemaau. SIKMH BakTraya
CUKWIHII EPUKJIAPUHU WVK KWJIHII Kyda KUHUH 1e0 Xuco0JiaHap 311, YyHKHA TeTUILTH
TabMHUpJAIl TEXHOJOTHSUIApH XaM MaBXKyJ 3Mac 37d. XO3UPIH BakTAa YOy
MakcaJuylap Y4YyH LEMEHT-CYyB CYCHEH3UsJIapy CyNEepIUIaCTUKIAIITAPYBYHIIAP
KYIITWITaH XoJi1a cyB-ieMeHT Hucoatu 0,5 ... 0,7 6Ynaran HO3UK AUCTIEPCITU IIEMEHTIIAP
KYJUTaHWIIa OOTIITIaH/IH.

BeTOHHUHT MycTaxKamIIUK KypcaTKuwiapu Oyiinya yJapHUHT KadoJiaTiaaHTaH
KUiiMaTiapu siHu cuHdaapu Oenruianaiy.
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beroHHUHT MycTaxkaMIuK Oyiinya cuH(U - 0ETOHHUHT aMajiary CTaHaapiapra
MyBO(HK aHUKJIAHAAUTaH 0a3aBUil HAbMyHaJTapu MYCTaXKamJIMTH OWJIaH JOWHXaaa
OenrunaHraH Enma aHUKIaHaIH.

FOxopu Tesnukaa unutaitauran 6eron Kopuruyaa (3000...7000 aitn/mun) 6eTOoH
apanammacu 1...3 nakMka apalaliTUPWITaHJAH CYHT, CYCIIEH3Us JKyJa IOKOPH
MEHeTpalMoH KoOunustra sra Oymamu. YyTtkanmap €paamuna y OeTOHra CHUHTHO
KEeTTyH4Ya UIIJIOB OepuIIaJiuraH 1o3ara KyJulaHuiIaau Ba uiikaitanaau. Keitnn kormiama
F03aCH MabJIyM Iapja XOCWI KWIyBYM MaTepraiiap €paamuia caKkiaHaau.

by xapa€H aH4a y30K JAaBOM 3TaJy, IIyHUHT y4YyH KYIIMHYa CYBJAard HaTPUMU
dTop cuimKar €KM CHHK 3pUTMalapura acoclaHTaH CHUHTJIUPYBYU KOMIIO3HMLIUSIAD
KYJUIaHWJIau, yiap OETOHHUHI FOBAaKJIApW Ba EpUKIapuaa KUWWH DSpUNATUTaH
OupukManmap XOCWJI KWIagd, amMMo O€TOH KOIUIAMAaCUHUHI 3KCIUTyaTallMOH
XYCYCUSATIAPUHHUHT Y30K MYAJ1aT CaKJIAaHUIIWHU TabMUHIANIN. [4].

KynpukHuHr  OeTOH  XMMOS ~ KaTJIAMUHUHT  CYB  YTKa3yBYaHJIUTHWHU
MacalTUPUINra, YHU Maxcyc OMpUKMasiap OWiaH CHHIAMPHUILI OPKadd XaM 3PUIIHUII
MYMKHH. YOy Makcajuiap yuyyH Oup Ba MKKUTA apajaliTUPUIIraH HATpUM Ba Kaluil
dbocdatnapu KymnaHuIraHaa, yiaap HEMEHT TONUIAPUHUHT KT THIPOKCUIA OWITaH
y3apo TabCUp KWIWIIA MYMKUH. byHpgal Xonja, cyBaa »>pUMaluraH Kajaluuu
docdarnapu xocun 6yaub, XUMOs KaTlaMUAard FOBAKJIMKIApHU Ba EpUKIapHU EMHO
KYSIIA.

V36exucron Pecry6nukaMu3aa KyUTAaHAIAUTaH IIAMAXPYBYH TIPeNapaTHAHT
WUIUIATWIMIIM aHa Iy TaMmouuira acociaHaau. IlpenapaTHuHr capdu XuMos
kartmaMuHaMAr 1 M? yaynr 350 ... 500 T. HM TAIOKWII 5Tafu. 5 KYHJIMK OPAIUK OMJIaH yd
MapTa WHUMAWPUILIAH KEWMH CyB YTKazyBuaHiauru 2,5-4 OapaBapra Kamasiau.
Xapopart Ba HAMJIMKHHUHT Y3rapuiiy O€TOHa 033 HyKCOHJIapUHU KEATUPUO YNKapaIu.
VYnap y3napvHM yKaJIaHHII Ba CUKWINIL EPUKJIApY MIAKIUAA HAMOEH KWIAJIH.

Ym0y makonanaru unmMuii €HanryB OVitnda 1eMeHTOeTOH KOTIJIAaMAaCHHUHT 1032
KAaTJIAMUHU TabMUPJIAIT CaMapaJopiIuTy KyWnuaru ycyJap Onian TabMUHIAaHUIITMHA
épuramus:

® OCOH TaiiépraHanuraH Ba KOIUIAMa [03acUra KYJUIAaHWIMIIN MYMKHUH OYiraH
HUCOATaH ap30H TaMUpJIalll apajaimmManapuaal Gon1anaHullr;

® TabMUpJIAHTaH OETOH KOIUIAMaHW KMCKa BaKTAa (oiialaHuIIra TOMIIUPHII Ba
YHUHT FOKOPHY TEXHUK KYpCaTKUYJIapHUra SpUILHNLL;

® COBYKKa YHMJAMJIWINTH, MyCTaxKaMJjuru, jgepopmanusicki Ba OeToHra
TUILJIAITUIIY I0KOpH OViraH MaTepuauiapjas (oiianaHuiil.
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1.1-Pacm. beToH KouiaMaHu UMM PUIIL.

Komtama cuptunu eitmmm uyykypaura 10 MM rada Oynranga, Kymmmua
TeKHUCIall, (ppe3aiamn OpKajad amaira OIIUPWIANU, CYHIpa OCTOHHU IIUMJIAPUII
épnamuia ruipodoOouk Tapkub OuilaH MycTaxKaMmiiaHaau. Yoy TexHoorus Hadakat
WY 103aCUHUHT HOTEKHCIMTUHU OapTapad sTuilra, Oalku yHJIa XapakarjiaHaJuraH
TPAHCIIOPT BOCUTANApU FWIIMPAKIAPUHUHT OETOH KoIulamMara THUIUIAIIUIIN
Ky4JalHIy HATHXKACHIa XapakaT XaB()CU3IUTUHN OIIUPHUIITA XaM XU3MaT KU IH.

BeToOHHUHT MapyaNiaHUIIMHUA UYK KWJIUII YYyH MacTHKajgapjaH ¢oiiganaHun
KOIUIAMaHUHT SIXIIM X0JIATAA SKAaHJIUTU XaKUJaru TacaBBYpHHM sipaTtaau. MacTuka Ba
OCTOH KaTJIamJIapy opacujaru OOFJIMKIMKAA HAMIIMK KOHTCEHTPALMICH MYy3Jallld
I03aHUHT Oy3unuin >kapaHuHu  Tesnamrupanu. [IIyHUHT ydyH 11eMeHTOeTOH
KOIUIaMAJIAPUHUHT F03aCH CUPTKU KAaTJIaMHUHU TabMUpPJAIl YUYYH Y3rapTUPUITAH €KU
AMYJICHSUIAHTAH 3MOKCUJ KaTPOHJIAP ACOCUAArd KOMIO3ULIUSIAP KYJUIAaHUIIAIU, YJIap
Hadakat OETOH 103acura TabMUpJIalll KaTJaMJIapuHU MyCTaXKaMJIalllHA TabMUHIIANHIH,
OaJIki KOTHO KOJITaH X0JaT/a MacT 3JaCTUK MOJYJIra 3ra Ba FOKOPH HUCOUIMITUKKA ATa
9y3WIMIIHA, Oanku Oy ajoKa 30HACHIard HaAMIWKHH KaMaWTHUPUIIHU  XaM
TabMUHJIANUIH.

Mynmaii kummb, 4yKyp YKaJIaHWUIUIAPHW Ty3aTHUII Ba OapTapad STUII YUYH
bpakuslanrad  KBapll KyMd OWJIaH DOIOKCHJ KATPOHHUIAH TaIIKWJI TOMNTaH
apanammManad ¢oitnananum mMyMmkuH. (1.1-kxagsam). FOkopu xapopataa spuiim
MYMKHUH OYJIraH Ba KEHMHTH COBYII JABOMHU/IA TUIEHKAIN FOBAKIN KOIJIaMaiap XOCHII
KUJIQJUraH KyKyHJId moduMmepriap &€paaMuaa O€TOH KOIUIAMAapUHUHT  CHUPT
KAaTJaMUHU TabMUPJAIIHUHT MabIyM YCYJIM MaBxya. By ynapHu Kymnam ycysuiapu
Ba TOJIMMEp MarepuauiapfaH  KoIUlaMaJapHU  TaW€pJIallHUHT  aHbaHABUM
TexHojorusicu ypracugaru ty0o ¢apkaup. Kenr kymianwiaguran amopd KyKyHIU
noaumepapaan oupu 0y nonuBuHuiIoytupan (I1IBb) xucobnananu. [4].
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1.1-xanBan
BHOKCI/IIUII/I KaTPOH MaTCPUAJTUHHUHI XYCyCUATIapu
Buummry, r/em®, 23°C na 2,05
Xapopar TabCHpHIa TepMall KeHraium ko3GGUIHenTH, rpa. 3x10°
Mycraxkamiuru, Mlla:

- CUKWJIMIIJIA 50

- YY3UITHIIAA 20

Orunum Moy, MIla 3800
Opanuknaru yerapaBuii HUCOMi ay3wmi, % 15

Kykynnu mnonumep warepuamyapu TapkuOura TYIAUPYBUM MOJAACUHU
KHPUTHUII Ba YHUHT TOJIMMEP SPUTMAcH OWJIaH ¥3apo TabCUPU HATHXKACU[A, IOKOpHU
AKCIUTyaTalus KypcaTKuuwiapura 3ra Oyarad KoImjiaMaH! OJIMII UMKOHHHH OepajH.

1.2-xanBai
HonuBuauiadyrupanu (IIBB) acocuparu matepuajaHuHr pU3UK Ba
MEXaHUK XyCYyCHUATIAPH

Orunuugary 4y3uauim Mycraxkamiauru, Mlla 5,6...8,2
Onactuk Moy, 10 3 MIla 10...13,5
Cwpkuingara Tunuiamum Myctaxkamuauru, MITa 1,5...1,9
YpuHMa cumpkuIaard Kapmwink, Mlla 1,7...2,0
UH3HKIIM XapopaTiu TepMas KeHraiumr kodhummentu,10 © °CL 19...24

1000 uuKIAaH KeHHHTH SHIITHII, T/CM? 0,075

Tabmupan TeXHOJIOTHSICH KyHuIaru oneparusiiapad noopar:

*

)
*

103aHM Oy3WJIraH OE€TOHAaH TO3aJalll;

L)

*

)
*

TabMUPJIAHTAH KOWHU FOBUII Ba KypPUTHIIL;
» kBapl, Kymu Ba mnonuBuHwiIOytupan (I[IBb) mam wubopar Oynran Kypyk

L)

S

apajaliMaHu Tal€piiall Ba TapKaTHUILL,

X3

%

MOJMMep MHMHEpall TAPKUOM KaTIaMHUHU MHGPAKU3MUI HYPJIAHUII MOCIAMACH
épaamuza 250...300° C xapoparraua Ku3IUpHIL;
TaOUMii IAPONT/Ia TABMUPIAHTAH KOTUTAMAHMHT KATTUKJIALIUIIH.

X3

%

KomnamaHuHT Te3 makaHuIM Ty(haiau TabMUPIaHTaH Wy Xyayaud OpKajau
TPAHCTIOPT BOCUTATApU XapakaTUHU 2...3 coaT Opajufujia OYUIll MyMKHUH, JEKUH Oy
KYJUTAaHWIJITAH TEXHOJIOTUS MaTepHAIITIAPHA UCUTHUII OMJIaH OOFJIMK Ba IIYHUHT YUyH Oy
ycynnaH (Qoiinananuinra OKOpU SHEprusi Ba capd-xapaxatriaap capd STUauim
MYMKHH.
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AnabuéTtnap TaxIuiM IIyHH KypcaTaauKu, SHEPTUsl TeXKall HyKTau Ha3apuaH,
Oy Makcajyap y4yH MOJUMeEp LIEMEHT dpuTManapuaad (ponanaHuil HCTUKOOIH, Oy
epa JUCTepcusi MyXHTH cudaTHAa KYyOpoK SIOKCHIIN KATPOHUHUHT CYBIIA
JUCHEPCUSICH  UIUIATWIMINKM MabliyM OVynMokaa. YmOy kapaéHia KaTpoHJap
OCTOHHUHT FOBaKJIapu Ba EpUKJIapUra KUpuO, yHU KaTTUKJIAIITUPAIN Ba CyBIM (a3za
SHU TOPTJIEHJ IEMEHTHM Hamilall Y4YyH HOuiatuiagd. byHpgalh KoMIO3UIIMOH
MaTEepUAHUHT KaTJIaMd aHbaHaBUM O€TOH OWjaH COJUIITHUPUIITAHAA, MEXaHUK
IOKJapra (xycycaH, THIUIM KaydyKHUHT TabCUpHUTa) Ba My3JlaH TO3aJIalll
MaTepuauiapuaad QoiamaHranaa naiao OyimaguraH TYpPIH arpecCUB MyXHTIapra
HUCcOaTaH I0OKOPHU KapIIFIUKKa dra Oymanu. (1.2-pacm).

1.2-PacM. Un3NK/I4, HAKILJIY IIHHAJAPHUHT Y1 103acUra TabCUpH.

[Myngait  kwimb, Typad XWI KUMEBHM  Ty3WIMAQJIAPHUHT  SMOKCUJ
KATPOHJIAPUHUHT OapKapop CyBIM JUCHEpCUsUIapu, SHIM CyB YTKa3MalIuraH
MHBEKIUS Ba KOIJIaMa TApKUOWHU SpAaTULI YUYH acoc OYJIu.

ONOKCUIIIM KaTPOHHUHT CYBJIM JTUCIIEPCUSICHTa ACOCIAHTaH y4Ta KOMITO3HULIHS
UIIad YMKUJITaH.

Ymby xomnozuuusnapHuHr Ne 1 Tapkubupaa - smynrarop cudaruia aakuil
MOJIUATUJIEH TJIMKON 3(Gup OWIaH apajaliTUpUIraH OyTWJ AMIIIMKOJJIArd FOKOpU
MOJIEKYJIsIp nojauMep Qoitnananmiran, Ne 2 tapkubu - smynratop cudaruaa OyTui
IUTIMKOJIIATU FOKOPU MOJIEKyJsip moiumepiap Ba Ne 3 tapkubu 3ca, sMmyiaratop
cupatuna OyTUI JUIJIMKOJAAQ DSPUIAWraH IOKOPH MOJEKYJsAp OFUPIUKIAru
noJiuMepJiap, IYHUHIIEK cTa0uiIn3aTop cudaruia - HOMOHUK MOJUYpPAITaH dpUTMACH
KoMro3unusicu nuuiarunagu. [lomumep maccacununr I1/1] nuemeHT maccacura Ba cyB
maccacuHuHr C/I] nemenT maccacura aucoatu 0,25 ne6 kaOya KumHau [7].

[Tonumep OETOH TUBMMIIAPUHUHT MYXUM TEXHOJIOTHK XYCYCHUSITIIAPU yJIAPHUHT
KY3FallyBUaHJIUTU Ba Oy KY3FalyBUaHJIMKHUHT BaKT YTHUIIW OWJIAH CaKJIAHUIIUAIUD.
Mynaait kumub, 06-XaBo MapouTIapura Kapad UIIATIIIUIINA MyMKHH OVJITaH Typiiv
XHWJI KY3FaJyBUaHJIMK Ba Cakjall MyZAJaTura sra OyiraH ydra CyB IOKTUPMaiIuraH
CypKaJyBYM KOIJIaMa KOMIO3ULIMSIApH OJUHTaH [4].

Xynoca cudaruga MIyHH TabKUJIAll MyMKUHKU, (QU3MK-KUMEBUN MEXaHUKA
IOKOpHY cU(aTIM MaTEpUAIITIAPHUHT SITHTU TYPJIAPUHU Ba YJIAPHU UILTA0 YMKAPUI YUYH
ONTHUMaJl TEXHOJIOTMK JKapa€HJIapHU UWNUIA0 YUKHUII YYyH MYJDKaJJIaHTaH.
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daonnamTHPUII TEXHOJOTUAJIAPU YJIapHU HIUIA0 YWKMIN, amMaira OIIMPHUII Ba
TaKOMUJUTAIITUPHUII OrIaH OOFINK Oapya KUHMHYMIMKIAPHA €HTU0 YTHUIITa ap3ui/y,
1e0 UIIOHUII y4yH O6apya acociap MaBxKy/I.

byryHru xyHna, Kypwidil OObeKTIApUHUHT HUITYH JIOHMXadapuaa OCTOHHUHT
MeBEPUNA MyCTaxKamJIMK TaBcUpHU cudatuaa cuHPH KypcaTwiMacaaH, ¢dakar
CUKWIMINTa MYCTaXKaMJIUTH OYyinda MapKacHHUHT KYPCATWININNA KypPUJIHII
apaéHuaa Ba OakapuiiraH UIIUTapHU KaOyJl KMTuIia Oup KaHda TYITyHMOBYIIIMK Ba
yankanuimkka cab6ad Oymmoxma. LlyHuUHTr ydyH XaM O€TOH HabMyHaJTapUHUHT
Mapkacu Ba cuH(HU opacumard ¢GapKHA axpaTtuOd OJUIIl Kepak. beToHHWHT
MyCTaxXKaMJUTHHA  Mapka  Oyinua  MmebEpnaranjga, Oaxonaml  CHHAalITaH
HabMyHQJIAPHUHT VYpTaua KukMariapu Oyinua Oaxapwuianu, cuHpuap Oyitnua
MeBEPIIaHTaH/Ia 3¢a, CAHOB HATIKalapy KadoyaTiiaHTaH MyCTaXKaMJIUK OMiIaH KaOy
KWJIUHA/IH.

[ynunraex,  Oapuya  TEXHOJOTMK  €UMMJIAp  YMyMUH  Makcajra
OVHCYHIMPHUIUIIN, HATWXKAJAA OJUHTaH MAaTepUAUIAPHUHT ONTHMAaJl Ty3WIMallapura
MHUHHUMAJ PECypC Xapakatiiapu Ba Makcuman arpod-MyxuT Myxodaszacu OuiiaH, SHT
ACOCHICH YIApHUHT MYyCTaXKaMJIMTHHH XaM OLITUPHUIITA SPUIIHUII Kepak.
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ASFALTBETON QOPLAMALARINING MUSTAHKAMLIGI VA
BARQARORLIGINI OSHIRISH

Bozorov O
JizPl YM kafedrasi talabasi

Ravshanov Jo‘rabek
JizP1 YM kafedrasi assistenti

Annotatsiya. Bizga ma’lumki, yo‘llar tuman, shahar, davlatning muhim
transport tarmoglaridan biridir. Yo ‘llar zarur tovarlarni import gilish va davlat ichida
ishlab chigarilgan buyum yoki boshgalarni eksport gilish uchun zarurdir.

Kalit se ‘zlar. Qoplama, yaxshi igtisodiyot, iglim, gorizontal, vertikal, standartlar,
asos, armatura,po ‘lat to ‘rlar.

Annomayusn. Kax mwvl 3naem, Oopocu s6HAIOMCSA OOHOU U3  BANCHEUUUX
MPAHCNOPMHBIX cemell pauoHa, 2opoda, 2ocyoapcmea. Jlopozu Heobxooumvl 0.
umMnopma HeoOXO00UMbIX MOB8APO8 U OIKCNOPMA MOBAPO8 UNU OpYy2UX MmMo8apos,
npPOU3BEOEHHBIX BHYMPU 20CYOAPCMEA.

Knioueevie cnoea. I[lokpvimue, Xxopowias  3KOHOMUYHOCMb, — KIUMAM,
20PU3OHMANbHBIU, BEPMUKANbHBIN, CMAHOAPMbL, OCHOBAHUE,APMAMYPA, CMATbHbLE
CemKu.

Annotation. As we know, roads are one of the most important transport networks
of the district, city, and state. Roads are necessary for the import of necessary goods
and the export of goods or other goods produced within the State.

Keywords. Coating, good economy, climate, horizontal, vertical, standards,
base,reinforcement, steel mesh.

Avtomobil yo‘llari bo‘Imasa, yaxshi igtisodiyot ham bo‘lmaydi. Ammo bu yo‘llar
bilan bog‘lig yagona muammo emas. Yo‘l tashkilotlarining asosiy bosh muammolari
yog‘ingarchilik, harorat o‘zgarishi, transport vositalarining doimiy yuklanishi kabi
tashqi omillar ta'siriga yo*l qoplamasining bardoshliligini oshirishdir. Bundan tashqari,
og‘ir yuk transporti asfaltbeton qoplamaga salbiy ta'sir ko‘rsatadi. Hozirgi vaqtda
butun dunyoda yo‘l qurilishida, yo‘l qoplamalarini qurish, ishlab chigarish bo‘yicha
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turli xil ishlab chigilgan texnologiyalar mavjud. O‘zbekiston 4 ta iglim zonasiga
ajratilgan, ya'ni harorat farglari juda yugori. Ko‘p yo‘llar uzoq vagt davomida bunday
harorat yukiga bardosh bera olmaydi. Yo‘l bardosh bergan taqdirda ham, 1 yildan so‘ng
yarogsiz holga kelib golishi hech gap emas. Bundan tashgari, yo‘l xizmati qonigarsiz
holat tufayli standartlarga javob bermasligini tan olish kerak. Turli haroratlarda vertikal
va gorizontal kuchlarning ta'siri ostida goplamaning mustahkamligi va bargarorligi
pasayadi. Bunga asfalt-beton goplamaning bahorda egiluvchanligi, goplamaning
nishbatan gattiq holati va yo‘l poyi tuprogning namlanishi tufayli sodir bo‘ladi. Qishda,
asosning notekis shishishi va yoriglar hosil bo‘lishi bilan qoplamalarning
deformatsiyasi xosil bo‘ladi. Yol yuzasida gildirak izi, chuqur va boshga
nosimmetrikliklar mavjudligi haydovchining transport vositasining trayektoriyasi va

et s NN ;- : Gl 2
boshgaruvi ustidan nazoratni yo‘gotishiga olib kelishi mumkin. Yo‘l yuzasidagi katta
chuqurlar transport vositalarining texnik xolatiga jiddiy shikast yetkazishi mumkin.
Kuz — qish davrida yoriglar sabab, nisbiy cho‘zilish pasayganda va gatlamlarning
gisqarishi ortadi, xaroratning oshishi muzlagan gruntlarning bug‘lanishi sabab
ko‘pchishlar xosil bo‘ladi. Yo‘l qoplamasini himoya qilishning eng gadimgi
usullaridan biri po‘lat armaturadan foydalanishdir.

1950-yillarning boshlarida paydo bo‘lgan bu g‘oya issiq asfalt aralashmasi
sigilganda qattiq va cho‘zilganda zaif bo‘ladi degan umumiy tushunchaga asoslangan
edi, po‘lat armatura esa surilish kuchlanishiga kerakli garshilik ko‘rsatishi mumkin edi.
Bugungi kunda ushbu texnologiyadan foydalangan holda
setka ishlatiladi. (rasm.1) Bu to‘r ikki aylanmali po‘lat simlarlardan iborat. Tekislovchi
gatlam yotgizilmasdan ta'mirlanadigan yo‘l uchastkalarida, sim to‘r yo‘lning tekis
gismlarida eski qoplamaga yotgiziladi. Bunda sim to‘rlar gorizontal kuch va
deformatsiyalarni o‘ziga qabul qiladi, shu orqali, eski qoplamalarda mavjud
yoriglarning yangi yotgizilgan yo‘l goplamalariga targalishini oldini oladi.
1-rasm.

Amalda, asosdagi kuchlanishlarni gayta tagsimlashning ta'siri bir necha bor
avtomobil g‘ildiraklari ostida shakllanishi va botgogli joylarda ko‘tarma yon
bag‘irlarining cho‘kishi bilan tasdiglanadi. Deformatsiyalar paytida gatlam ishga
tushadi, vertikal yukning bir gismini o‘ziga oladi, shu bilan uni asosdan olib kuchlarni

RS 2 o
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gayta tagsimlaydi. Kuchlarlarning gayta tagsimlanishi botgoglik va botqoqli joylarda
ko‘tarmaning cho‘kishini sezilarli darajada kamaytirihiga olib keladi.

Ma'lumki, donador materiallarning o‘ziga xo0sS Xususiyati, ularning ta’sir
zonasida tuprog yuzasida vertikal bosimdan kuchlanishlarini yaratish gobiliyatidir. Shu
munosabat bilan, "xavfli" kuchlarni kamaytirish uchun, bizning fikrimizcha, gattiq
tugunli va yuqgori elastik modulga ega bo‘lgan SD-20, SD-30, SD-40 tekis polipropilen
geosetkalari bilan donador materialni (sheben) mustahkamlash tavsiya etiladi. Sheben
sim to‘r ustiga yotgizilganda, u to‘rlarga tigilib qoladi va siljishga qgarshi kuch hosil
bo‘ladi.

Agar mavjud yoriglari ustiga yangi gatlam yoki goplama yotgizilgan bo‘lsa,

unda buzilishlar gisga vagt ichida yangi yuzaga etib boradi. To‘r mavjud yoriglar
tufayli yuzaga keladigan gorizontal kuchlanishlarni yutish va transport ta'sirida yangi
goplamaning ishlash muddatini uzaytirishga yordam beradi.
Natijada, to‘rni gabul qilish, yirik donali materialning pastki gatlamlarga Kkirib
borishini deyarli yo‘q giladi, umumiy elastiklik moduli va yo‘l tuzilishining umumiy
deformatsiya moduli oshadi, yo‘l konstruktsiyasining yuk ko‘tarish qobiliyati 2-2, 5
baravar oshadi. An‘anaviy asosda va yo‘l to‘shamalarining ishlash muddati bilan
taggoslaganda, to‘r bilan mustahkamlangan yo‘l to‘shamalarining ishlash muddati 40-
60% ga uzaytiriladi.
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