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Relevance. Sheehan’s syndrome (SS) is an ischemic necrosis of the pituitary
gland due to severe postpartum hemorrhage, characterized by varying degrees of
Impaired pituitary hormone synthesis. As recently as 50 years ago, SS occurred in 10—
20 cases per 100,000 women. It is believed that due to improved obstetric care, the
prevalence of the disease has decreased, especially in developed countries. According
to various estimates, the prevalence of SS in India is 2.7-3.9% among women over 20
years of age who have given birth. The prevalence of SS among the population of
Iceland in 2009 was 5.1 per 100,000 women [1, 2]. It is known that during pregnancy,
the pituitary gland increases in volume (up to 36%) due to hypertrophy of prolactin-
secreting lactotrophs, which leads to vulnerability of the pituitary gland to ischemia -
this explains the absence of SS in non-pregnant women [3]. The enlarged pituitary
gland compresses the branches of the superior pituitary artery (SPA), which feed the
adenohypophysis, but during the physiological course of pregnancy and childbirth this
causes a minimal decrease in blood supply.

Keywords: Hypovolemia, hypotension, antipituitary, hypopituitarism.

Introduction. In massive postpartum hemorrhage leading to hypotension and
hypovolemic shock, blood flow to the gland is reduced, and compression of the
branches of the pituitary artery prevents the restoration of adequate perfusion, causing
ischemia of the adenohypophysis with subsequent necrosis [4]. In case of pituitary
atrophy on<50% of the remaining tissue is sufficient for adequate functioning, and with
a larger volume of damage, SS usually manifests itself [5]. It is assumed that tissue
destruction continues after the initial necrosis. Necrotic tissues are antigens that
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promote the production of antibodies to pituitary cells. Antibodies can also affect the
remaining pituitary tissue: the percentage of intact tissue decreases, causing an even
greater decrease in hormone production and disease progression [3]. However, it is
known that antipituitary antibodies are not detected in all patients with SS, and not all
pregnant women with severe postpartum hemorrhage are found to have SS; this
suggests that the pathophysiology of the syndrome is still insufficiently studied [6]. SS
was first described by H. L. Sheehan in 1937 [7]. Patients with a similar syndrome
were previously reported by other pathologists: L. K. Glinsky in 1913 [8] and M.
Simmonds in 1914 [9], but they believed that the underlying causes of pituitary
necrosis observed at autopsy were thrombosis or bacterial embolism of the pituitary
artery due to postpartum sepsis. Sheehan was more accurate in defining the
etiopathogenesis and consequences of postpartum pituitary necrosis: massive
postpartum hemorrhage causes spasm or thrombosis of the pituitary arteries, leading to
hypopituitarism. Sheehan observed the manifestations of the disease based on
morphological studies of the pituitary gland and other endocrine glands obtained
during autopsy of women with SS. He demonstrated that the common histological
aspect was necrotic areas in the pituitary gland due to decreased arterial blood flow. In
approximately half of the cases, necrosis was observed to extend to the entire anterior
pituitary gland, leading to total hypopituitarism; in the other half of the cases, necrosis
was limited, leading to partial failure of the anterior pituitary gland [10]. Manifestations
of SS, depending on the number of affected adenohypophysis cells and the level of
hormones secreted by it, can vary from disruption of the synthesis of one hormone to
complete cessation of the functioning of the anterior pituitary gland, leading to coma
and even death [11]. Lack of lactation and resumption of the menstrual cycle after
childbirth complicated by severe bleeding are the most important signs in the diagnosis
of SS [12]. Other symptoms that may suggest SS in a patient with a typical obstetric
history include complaints of weakness, decreased performance, and drowsiness,
which may reflect the manifestation of electrolyte disturbances such as hyponatremia,
hypothyroidism, or adrenal cortex insufficiency [13, 14].

Clinical case. Patient P., 34 years old, came for an appointment on 14.08.2023
complaining of severe weakness, decreased appetite, nausea, palpitations, and weight
loss of 1.5 kg over the past week. The described complaints appeared at the end of May
2023 and gradually progressed. It is known from the anamnesis that on May 24, 2023,
the patient had an urgent delivery (at 39 weeks); a boy was born (body weight - 3450
g, length - 51 cm), full-term (Apgar score - 8-9 points). Before the pregnancy, she
considered herself healthy. First referred to an endocrinologist for interpretation of
pregnancy tests on 10/12/2022 (gestational age 6 weeks): blood TSH - 5.6 mIU/L
(norm 0.2-2.5), free T4 -12.1 pmol/L (norm 12-22). Diagnosis: "subclinical
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hypothyroidism AIT?". Prescribed L-thyroxine (50 mcg/day), iodomarin (200
mcg/day). Blood TSH from 11/22/2023 (gestational age 12 weeks) - 1.8 mIU/L. She
received the recommended therapy throughout the pregnancy and for 1 month after
childbirth, then canceled it on her own. On 05/24/2023, an urgent spontaneous birth
occurred. 40 minutes after delivery, hemodynamic disturbance with difficulty
breathing and weakness were noted, massive bleeding with a significant decrease in
hemoglobin to 59 g/l was diagnosed (before delivery, hemoglobin was 116 g/l). The
patient was transferred to the intensive care unit of the regional hospital, where she
urgently received a blood transfusion. She was discharged from the hospital in
satisfactory condition on the 7th day, upon discharge, hemoglobin was 88 g/l. From
June to August 2023, there were repeated visits to a therapist with complaints of
progressive weakness, anorexia, weight loss, in addition, the patient did not lactate and
the menstrual cycle did not recover. The therapist gave general recommendations on
nutrition and taking multivitamins. In July-August 2023, the patient underwent self-
examination: MRI of the brain and pituitary gland dated July 21, 2023 - the pituitary
gland size is normal, has a homogeneous signal; August 11, 2023: blood TSH - 0.0025
mlU /1, free T4 - 28.67 pmol / | (norm 9-19.05), free T3 - 4.24 pmol / | (norm 4.0-7.4
pmol / 1), hemoglobin - 118 g / |. She consulted an endocrinologist, a diagnosis of
diffuse toxic goiter, thyrotoxicosis was made. Antibodies to the TSH receptor were not
detected, there were no signs of infiltrative ophthalmopathy. The T4/T3 ratio was not
calculated, although the most likely diagnosis for the patient shortly after childbirth is
postpartum thyroiditis. Thyrozol was recommended (10 mg 3 times a day). However,
the patient did not follow the recommendations and on August 14, 2023, she sought an
appointment with an endocrinologist at the Ya. Turakulov Siberian Federal Scientific
and Practical Center for Epidemiology and Epidemiology. Based on the results of an
objective examination at the time of the visit: general condition is satisfactory, skin is
pale, hair thinning in the groin and axillary areas, height is 161 cm, body weight is 52.8
kg, body mass index is 20.4 kg / m2, pulse is 82 per minute, satisfactory properties,
blood pressure on the left arm is 90/50 mm Hg. Heartsoundsareclear, clean. Vesicular
breathing,There are no wheezing sounds. The abdomen is soft and painless. The
thyroid gland is not enlarged, vascular noise above the gland is not heard, nodular
formations are not palpated. Eye symptoms are negative. Clinically, there was no
impression in favor of thyrotoxicosis. Given the patient’s complaints and the presence
of severe hypotension, it was necessary to exclude adrenal cortex insufficiency.
Additional examination is recommended: determination of cortisol, adrenocortitropic
hormone (ACTH) in the blood, blood test for antibodies to thyroid peroxidase (TPO),
antibodies to the thyroid-stimulating hormone receptor (TSH). According to the
examination results of 08/16/2023: cortisol - 1.8 nmol/l (normal 171-536), ACTH -
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5.1 pg/ml (normal 0—46), antibodies to the TSH receptor - 0.75 U/l (normal 0-1.75),
antibodies to TPO - 7.7 U/ml (normal 0-34). Diagnosis: “postpartum thyroiditis,
euthyroidism? Secondary adrenal insufficiency.Sheehan’s syndrome." Treatment since
08/16/2023: cortef (50 mg/day: 30 mg in the morning, 20 mg at 16:00). Additional
examination is recommended: follicle-stimulating hormone (FSH), luteinizing
hormone (LH), estradiol, prolactin, somatotropic hormone (STH). On the 2nd day of
taking glucocorticoids, the patient noted an improvement in her well-being: weakness
decreased, appetite appeared. According to the results of the additional examination
dated 08/28/2023: FSH - 0.85 mIU/L (norm 3.5-12.5), LH - 0.41 mIU/L (norm 1.69-
15.0), estradiol - 12 pmol/L (norm 90-860), prolactin - 121 pg/L (norm 130-540), free
T3 -3.3 pmol/L (norm 2.6-5.7), free T4 -8.25 pmol/L (norm 9-19), TSH - 0.07 mIU/L
(norm 0.3-3.4). On examination on 08/29/2023: the condition is satisfactory, the skin
is of normal color and moisture, height is 161 cm, body weight is 54.1 kg (increase by
1.3 kg), BMI is 20.9 kg / m2, blood pressure is 110/80 mm Hg, pulse is 78 per minute,
rhythmic. Heart sounds are clear, clean. Vesicular breathing, no wheezing. The
abdomen is soft, painless. Diagnosis: anterior pituitary insufficiency. Sheehan’s
syndrome. Secondary adrenal cortex insufficiency. Secondary hypothyroidism.
Secondary hypogonadism. Therapy was adjusted: cortef - 10 mg / day (1 tablet in the
morning and 1/2 tablet at 16.00); Euthyrox (L-thyroxine) - 25 mcg once a day, in the
morning, on an empty stomach, 40 minutes before breakfast; femoston 2/10. During
therapy, dynamic control of analyzes from 09/15/2023: cortisol in daily urine - 267.96
mcg / day (norm 58-403), free T3 - 3.3 pmol / | (norm 2.6-5.7), free T4 - 14.5 pmol / |
(norm 9-19). Further monitoring by an endocrinologist and gynecologist is
recommended. Thus, a typical variant of detection of autoimmune thyroiditis with
subclinical hypothyroidism during pregnancy and the appointment of adequate
replacement therapy is presented. After childbirth, complicated by massive bleeding,
the district endocrinologist noted a decrease in the TSH level and an increase in the
content of free T4 with a normal T3 level, which was interpreted as diffuse toxic goiter,
thyrotoxicosis.Without clinical and laboratory data in favor of diffuse toxic goiter, the
patient was prescribed antithyroid drugs. Progressive deterioration of health led the
patient to another consultant, who was able to evaluate the clinical and anamnestic data
and suspect SS. Urgent determination of the blood cortisol and ACTH levels allowed
the prescription of adequate glucocorticoid therapy, to which, after additional
examination, other replacement therapy was added.
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SJIEKTPOMATHUTOCTUMYJISINUS TPOLIECCOB PETEHEPAIINN
ITPU NEPEJIOMAX HUKHUX YEJIOCTEN YV JIETEN

OraxxonoBaX.H.
Hayunsiit pykoBoautens: AManyJ/uiaes P.A.
Tamkentckuii ['ocynapctBenHsii CtomaTonornueckuiit UHCTUTYT

Kadenpa “JleTckoii 4eat0CTHO-MIIEBON CTOMATOJIOTHH

AKTYaJIbHOCTh HCCJIE0OBAHMS. AHAINU3 JAHHBIX JINTEPATYPhl B PECIyOJIHKE
V30ekucran, ctpanax CHI' u 3apy0exbsi yKas3bIBalOT YTO MPHU M3YYEHHH YaCTOTHI
MePEIOMOB HIDKHEH YENIOCTH YUYWUTHIBATH y HACEJICHUs ITHOJIOTHIO, XapakTep H
npyrue ¢GpakTopbl EpeioMOB B MecTax oOcienoBanusa. O0cienoBanue JAeTeil Halen
pecryOIMKHA TO3BOJIMJIO YCTAHOBUTh, YTO MEPEIOMBI HIKHEH YENIOCTH IIUPOKO
pacnpocTpaHeHbl cpeau aeteil. Yixe B Bo3pacte 3-17 net 10 40.37 % nocTynuBIIKX B
otraenenne JUJIX agereit umenu nepenomsl HHXKHEN YenmtocTu. (1)

Heas wuccaenoBanms. Pa3zpaborarb, W BHEIPUTh B NPAKTUKY CUCTEMY
MarHuUTHBIX, DOJEKTPUYECKUX U COYCTAaHHBIX (DJIEKTPOMATHUTHBIX) (PaKTOPOB
BO3/ICICTBUSI HA penapaTUBHbIE MPOIIECCHI MPU MEPeIOMax YeIIOCTEN y AeTeH.

3agaum.

1. Teopernueckn o0ocHOBaTh 3(PHEKTUBHOCTh M IICIECOOOPA3HOCTh IPUMEHCHHS
MarHUTHOTO 3JIEKTPUUYECKOTO M AJIEKTPOMArHUTHOTO BO3JICUCTBUSA TPH IepesioMax
YEJIFOCTEN y JETE.

2. M3yuuts BiusiHUE (PU3NIECKUX METOJOB (DIEKTPUUECKOTO, AIEKTPOMATHUTHOTO U
MAarHUTHOTO TIOJICH ) Ha MEePeIOMbI HUKHEN YETIOCTH Y JeTel pa3HbIX BO3PACTOB.

3) Pa3paboTaTh 1 BHEAPUTH METOJUKU U PEKUMBI UCIIOJIH30BAHUS CTUMYJISIITAOHHBIX

CYNpacTPYKTYyp B MIPAKTUKE MPHU MEPEIOMax KOCTEH YETIOCTU y IETEH.
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Marepuansbl u MeToabl. Ha ceronnsiinauii nens jeuenue tpasM YJIO y nereit
OCTaeTCsl OJIHOM U3 CaMbIX aKTyalbHBIX MPOOJIEM JETCKOW cToMaroioruu. 3BecTHo,
YTO IMIEPEIOMBbl HIKHEM YENIOCTH Yy JETEd M HX OCJIOKHEHHMS HMMEIT CBOU
ocobennocTu. B mocnegnue roapl HabmoaaeTcs poct TpasM YJIO u3-3a yBenuueHus
KOJINYECTBA I0POKHO-TPAHCIIOPTHBIX MPOUCHIECTBHM, IETCKUX UTPOBBIX IIOMAI0K U
POJIMKOBBIX ~KaTalbHBIX aIlllapaToB IO BceMy MHpY. I[loBbIlIEHHE YaCTOTHI
TPAaBMaTUYECKUX MMOBPEKIACHUA W TOCTHPOLIEAYPHBIX OCJIOXKHEHHH cpelu AETEH,
pa3paboTKa COBPEMEHHBIX, MEHEE TPABMATUYHBIX U 3P(HEKTUBHBIX METOJOB JICUCHHUS
JeTell ¢ JaHHOW MaToJIOruel, mpaduaakTuKa TPaBMaTHYECKUX TOBPEKIECHUHN y ETEH.
KimHAYeckoe uccaenoBaHue OCYIIECTBIBUIOCh B TaIlIKEHTCKOM IOCYyAapCTBEHHOM
CTOMATOJIOTUYECKOM HMHCTUTYTE, TaK KaK B PE3yJbTare »J3TOr0 MNOSBISAETCA
BO3MOXXHOCTh TIPOBEICHMSI KOHTPOJISI KayecTBa, IMPOBEACHUS aHajau3a OILIMOOK,
OCJIO)KHEHUH U MX UCIPABICHUS, NOJYyUYEHHUS TaHHBIX KIMHUYECKON 3(PPEeKTUBHOCTU
UCIIOJIb3YEMBIX MarepuanoB. JlJig pelieHus MOCTaBICHHBIX 3aJady HaMu ObUIH
IIPOBEJEHBI UCCIeN0oBaHMsl Y 25 OOJIbHBIX C mepenoMaMu HikHed democtu (y 10- ¢
MIEPEJIOMBI TEJIa HIXKHEH YeocTh Uy 15 — ¢ mepenomMamu yria HUKHER YeltOCTH), B
Bo3pacte ot 6 a0 15 ner. Cpean HaOIIOJaEMBIX OOJBHBIX TIPEOOIAIaTd MYKIUHBI —
16 ner. ¥V 11 nmereit oTMedanuch OJHOCTOPOHHUE MEPENOMBI, ¥ 14 -IBYyCTOpOHHHUE
nepesnioMbl. Bee 0oJibHBIE, BKIIOYEHHBIE B UCCIIEIOBAHUE, MTOCTYIIIA Ha JIEYEHUE Ha
kapeapy AUJIX TI'CU. B cooTBeTcTBMM C 3aJadyaMud MCCIIEIOBAaHUS BCE
HaOrogaemMble TAlUEHThl ObLIM pa3liefieHbl Ha 2 COMOCTaBUMBIE M0 KJIMHHUKO-
(yHKIMOHAIBHBIM XapakTepucThkaM rpymnmnsl. K nepBoil rpyre NpuMeHsUIH TOJIbKO
MarHMTOTEpPAIMI0 B COOTBETCTBHE CTaHAAPTHBIM TPeOOBaHUSIM, KO BTOPOM TpymIe
MPUMEHSJIACh AJIEKTPOMAarHUTOTEeparnus ¢ nomoupio annapara Pue-Neuro.  Bcewm
0O0JIBHBIM MPOBOJMIKCH CIEAYIOLINE METObI UCCIEIOBAHUS: KIMHUYECKUE, KOTOPbIE
BKJIIOYAJIM OCMOTP YEIIOCTHO-IUIIEBON 00JIaCTH; PEHTT€HOJIOTHUYECKOEe UCCIIeI0BaHUE,
BKJIIOUAIOIIee peHTreHorpaduio yepena B MPSAMON mepeaHeil 0030pHON MPOEKIINH,
HVDKHEH 4YEJIIOCTH B KOCOW MpOEKUMU (CrpaBa W CJE€Ba), OPTONAHTOMOIPAMMY;

M3yUYeHHE pErMoHapHOW remoauHamMukun B objacth 3UC ¢ kadyeCTBEHHOW W
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KOJIMYECTBEHHOW OIIeHKOW peorpaduueckux KpuBbix. OueHka 3(QexTuBHOCTU
paHHeN peaOduIUTalMK IPOBOAMIACH HA OCHOBAaHUH KOMIUJIEKCHOW OLIEHKH TUHAMUKH
KIIMHUYECKHUX, PEHTIC€HOJIOTMUECKUX U (PYHKIIMOHAIBHBIX METOJIOB UCCIIEAOBAHUS.
PesyabTarbl. B Xome Hamero MCCIEIOBaHUSA YAAIOCh BBIACHUTH, YTO
IPUMEHEHUE AIEKTPOMArHUTOTEpAUU y OOJIbHBIX C MEPEIOMaMU HU)KHEW YENIOCTH
CIOCOOCTBOBAJIO  COKPAIIEHHWIO CPOKOB  peadWiIMTalud, TI0 CpPaBHEHHUIO C
TPaJAMLIMOHHBIM JIeYeHUEM. BBICOKOE KadeCcTBO IOJYYEHHBIX PE3YJIbTATOB IIPU
MPUMEHEHUN  JJIEKTpOMarHuTorepanuu y OonbHbIX ¢ aHoMamusmu  3UC
MOATBEPKIAETCS YMEHBIIEHUEM KOJIMYECTBA OCJIOKHEHUMN, YTO BBITOJHO OTIMYAET
€ro OT TPaJULMOHHOIO JIEUEHUs, IPU KOTOPOM Yy 4-X OOJBHBIX C MepeIoMaMu Tena
HIDKHEH YeNIOCTH OTMeuajoch Oojiee YCKOPEHHOE KyNUpPOBaHHE mepenoma. Y
NaMEeHTOB KOHTpoJibHOM rpynmnsl npu [THY, kak co cmemienneM, Tak u 0e3 cMeleHus
KOCTHBIX OTJIOMKOB, B 3TOT nepuop (uepe3 12-14 nHeill mocie HalOXKEHHs IINH)
CYIIECTBEHHOW JMHAMMKMA [OKa3aTeled pEeruoHapHOro KpoBOOOpalleHUs He
orMmevasiock. [locie mpekpamnieHuss UMMOOUIM3ALMU Y BCEX OOJBHBIX OCHOBHOM
rpynmsl (0€3 U CO CMENIEHMEM KOCTHBIX OTJIOMKOB) IOJHOCTBIO BOCCTAHOBMJIACH
pErMoHapHasi FeMOJMHAMMKA, O YEM CBUJIETENIBCTBYET IOBBIIIEHUE JO HOPMaJIbHBIX
3HaYeHUI peorpapuueckoro MHAEKCa 3a CYET HOPMaJU3alluy TOHyca 3JaCTUYHOCTU
COCYIOB M VYIYYIIEHUs] BEHO3HOTO OTTOKa B TpaBMUPOBaHHOW oOmactu. B
KOHTPOJIBHOM TpYyIIe, MOKa3aTeaud TIEeMOJMHAMMKU IOCIE CHATHS IIUH XOTS WU
JOCTOBEPHO YJIYUYIIWIMCh, OJHAKO OHM €IIE JOCTOBEPHO 3HAYMMO OTIMYAIUCH OT
HOpMbI. TakuM 00pa3oM, aHAIU3 MOJYUYEHHBIX PE3YJIbTATOB CBUIAETENLCTBYET O TOM,
410 noj BaussHueM KBY-Tepanuu ycTpaHseTcss OJUH U3 BaXXHBIX MMATOI€HETHYECKUX
MEXaHU3MOB Pa3BUTHS OCJIOKHEHHUH MPU TpaBMaxX HUKHEW YENIOCTH - HapyIICHHE
PETUOHAPHOU F€MOJIUHAMUKHU, a TAKXKe pa3pabOTaHHBIN METOJ
AIIEKTPOMArHUTOTEpAMK  SIBJSIETCSI  TMATOTEHETUYECKH  OOOCHOBAaHHBIM U
3¢ (PEKTUBHBIM METOJOM peaOUUTaAlMU TOCIe XHUPYPrUYecKOro JIEUCHUs U
npoQUIAKTUKA  MOCTXUPYPTUYECKHUX  OCIOKHEHHH,  4TO 00OCHOBBIBAET

11€J1€CO00Pa3HOCTh €r0 MPUMEHEHUS B pAHHUE CPOKH [TOCIIE XUPYPTrUUYECKOTO JICYEHHUS .
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[Ilupokoe BHEAPEHHE 3JIEKTPOMArHUTOTEPANIMM B IMPAKTHYECKYI) XHPYPTUUYECKYIO
CTOMATOJIOTHIO ONPAaBJAaHO C MEAMIMHCKOM, S3KOHOMHUYECKOW M COLMAIbHOW TOYEK
3peHus. Bpauam-ctomaTonoraM HE0OXOUMO PEKOMEHI0BaTh MallieHTaM COOI0AaTh
TUTHMEHY MOJIOCTH PTa, KaK MOYHO MMOApOOHEe OOBSICHUTH IMPaBWIBHYIO TEXHUKY

YU CTKH BY6OB " yXoaa HOCHGOHCpaHHOHHOﬁ o0acTH.
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ANNOTASIYA
Mazkur magolada olmani saqlash jarayonida biologik, fizologik va mikrobiologik
tasirlarni mevalarini sifat ko ‘rsatgichlari va kimyoviy tarkiblari ta’siri to ‘g ‘risida
ma’lumotlar keltirilgan. Shu bilan bir gatorda tajriba uchun tanlab olingan olmani
kechgi navlar Starkrimson (besh yulduz), Renet Simirenko, Golden delishes va Boyken
navlariga saqlash omborlarida.
Kalit so‘zlar: Olma, fiziologik, fizikaviy va ximiyaviy, biologik, saqlash.

ABSTRACT
This article provides information on the influence of biological, physiological and
microbiological effects on fruit quality indicators and chemical composition during
apple storage. In addition, apples selected for the experiment are stored in warehouses
for late varieties Starkrimson (five stars), Renet Simirenko, Golden delicacies and
Boyken varieties.
Key words: Apple, physiological, physical and chemical, biological, storage.

KIRISH
Olma yilning ma’lum davrida etishtiriladi va insonning oziglanishi uchun zarur
bo‘lgan bir qator moddalar - vitaminlar, mineral tuzlar, uglevodlar, organik kislotalar
va boshgalarning asosiy manbai hisoblanadi [1].

Olma saqlashdagi asosiy vazifa ularning fizikaviy va tashqi ko‘rinishi, rangi,
mazasi hamda ozig-ovqatlik qiymati va boshqa xususiyatlarini saqlab qolishdan iborat.
Shu sababli olmani saqlash va qayta ishlashni to‘g‘ri va ilmiy asosda tashkil qilish
umuman olganda aholini yil mobaynida ximiyaviy tarkibini, ya’ni olmaga bo‘lgan
talabini qondirishdan iborat.[1].
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Olma saqglashda bo‘ladigan biologik va fiziologik jarayonlarni chuqur o‘rganish
va bu borada aniq fikrga ega bo‘lish maxsulotlarni sifatli qilib saqlashda muhim
ahamiyatga ega.

Olma saqlashning biologik asoslari [2]. Olma ma’lum vaqt davomida sifatini
pasaytirmasdan va og‘irligini minimal darajada yo‘qotib saqlanish xususiyati ularning
saglashga chidamliligini belgilaydi. Olmaning mikroorganizmlar bilan zararlanishiga
qarshilik ko‘rsatish xususiyati ularning immunitetligi deb yuritiladi. Bu ikkala
xususiyati bir-biriga chambarchas bog‘liq bo‘lib, saglashga chidamsiz bo‘lgan
mahsulotlar odatda mikroorganizmlar bilan tezda zararlanadi.

Tadqiqot uslublari va materiallari. Mahsulotlarning saqlashga chidamliligi
ularni qulay sharoitda saglash muddati bilan aniqlanadi. Olma saqlashga chidamliligini
ma’lum hudud va faslda hamda agrotexnik, texnologik rejimda namoyon bo‘lishi
saglanuvchanlik deb ataladi. Saqlanuvchanlik odatda saglash davrida mahsulotlarni
yo‘qotish og‘irligini foizlarda hisoblangan miqdori bilan belgilanadi.

NATIJALARI.

Yetishtirilgan olmani kechgi navlar Starkrimson (besh yulduz), Renet Simirenko,
Golden delishes va Boyken navlariga[5-6]. Bu davrda mevalar tarkibidagi azotli
moddalar, vitaminlar miqdori kamayadi. ertapishar mevalar tarkibidagi vitaminlar
kechpishar mevalardagiga qaraganda tez yo‘qoladi. Mevalarni saqlashda harorat va
havoning aylanishi yuqori bo‘lganda vitaminlarning kamayishi aktivlanadi.

Olmani nafas olish intensivligiga ta’sirini quyidagi jadvalda ko‘rish mumkin.

1-jadval.
Maxsulot turlari Saglash xarorati, © C Nafas olish intensivligi, COz kg
soatda
Olma 0 6,84
18 47,45

Saqlash jarayonida xaroratning o‘zgarishi xam nafas olish intensivligiga ta’sir
kursatadi, ko‘pincha uni kuchaytiradi. Bioximiyaviy jarayonlarga xavoning namligi
xam to‘g‘ridan to‘g‘ri ta’sir ko‘rsatadi. Meva sabzavotni saqlash omborxonasida
namlikning pasayishi maxsulotning burishishiga va nafas olish intensivligining
kuchayishiga olib keladi. Xavo tarkibi xam sezilarli darajada nafas olish intensivligiga
ta’sir ko‘rsatadi. Kislorod miqdorining kamayishi va karbonat angidrid miqdorining
oshishi nafas olish intensivligini pasaytirib maxsulotning saqlanish muddatini
uzaytiradi. Lekin kislorodning 14% konsentrasiyasida nafas olish intensivligi
o‘zgarmaydi. Kislorod miqdorining keyingi kamayishi masalan olmada nafas olishning
kuchsizlashganligini ko‘rsatadi. Keyingi vaqtlarda boshkariladigan gazli muxitda
saglash rejimi keng nazariy asoslanib amalda sitrus va boshka donakli mevalarni
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sagqlashda qo‘llanilmoqda. Kislorodning uzoq vaqt yetishmasligida fiziologik
kasallanishi yuzaga kelib, xujayra xalok bo‘ladi. Saqlashda mevaning yetilganligi katta
axamiyatga ega. Meva-sabzavotning ko‘p roq ozigaviy va mazali bo‘lish ma’lum
darajada maxsulotning yetilishiga bog‘liqdir.

MUHOKAMA

Olma saqlashda ro‘y beradigan fiziologik jarayonlar. Olma saqlashdagi eng
muhim fiziologik jarayon nafas olish hisoblanadi. Nafas olish natijasida mahsulotlar
tarkibidagi uglevod, kislota, moy, oshlovchi moddalar oksidlanadi, bu moddalar oxirgi
mahsulot - suv va karbonat angidridga parchalanadi, bunda ma’lum miqdorda energiya
ajralib chigadi, masalan shakar parchalanish natijasida karbonat angidridi va suv hosil
qiladi.

CsH 206 + 602; > 6CO, + 6H,0

Bunday holda o‘simlik xom-ashyosini massasi kamayadi va ozuqaviy moddalarni
yo‘qotadi [4].

Olmaning nafas olishida 180 g uglevod parchalanishi natijasida 2824 kJ issiqlik
ajralib chigadi. Bunda Olmaning tuqimalari qizib ketadi va 0‘z o‘zidan qizish jarayoni
boshlanadi.

Etilish davrida mevalarning nafas olishi tezlashadi va iste’mol kilishga yaraydigan
darajada etilganda eng yuqori natijaga erishadi. So‘ngra nafas pasayadi, bu esa
mevaning pishib ketganligidan darak beradi. Nafas olish tezligi harorat pasayishi bilan
sustlashadi. Agar mahsulotlar muzlagan, lekin tarkibidagi suvning hammasi
yaxlamagan bo‘lsa, ular nafas olishni davom ettiradi.

Saqlash davrida olmaning karbonat angidrid
ajratib chigarish miqdori [2].

2-jadval.
Mahsulot turi Haororat, Ajralgan COZItsutka5|ga
C g
Olma 2-4 100-150

Nafas olish me’yori baland bo‘lgan mahsulotlarni sovutish ham qiyin kechadi.
Nafas olish jarayoni issiqlik ajralib chiqishi bilan chambarchas bog‘liq. Mexanik
shikastlangan va kasallik hamda zararkunandalar bilan zararlangan mahsulotlarda
nafas olish jarayoni ancha tezlashadi. Mevalarning yuqori gavatlari ichki qavatlariga
nisbatan jadal nafas oladi.

Nafas olish jarayoni Olmaning tabily xossasi bo‘lib, odatda uzoq saqlana
olmaydigan mahsulotlarning dastlabki nafas olishi tez, so‘ngra esa sustlashadi, uzoq

https://t.me/Erus_uz Multidisciplinary Scientific Journal September 2024 17



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 3, ISSUE 10

ISSN: 2181-3515

muddatga saqlanadigan mahsulotlarning nafas olishi bir me’yorda davom etadi. Nafas
olish jarayonida quruq modda sarflanadi va ularning og‘irligi kamayadi. Saqlashga
uncha chidamli bo‘lmagan mevalarning tabily kamayishi saqlashga chidamli
mevalarnikiga nisbatan ko‘p bo‘ladi. Saglash rejimini boshqarib, mevalarning tabiiy
kamayishi darajasini pasaytirish mumkin.[3].

Olmaning o z.-o z.idan qizishi. Olma barcha tavsiyalarga amal qilib saqlansada,
ularning haroratini omborlarni shamollatib ham tushirib bo‘lmaydi.

Mahsulotni saqlashda haroratning metabolik issiglik hisobiga ko‘tarilishi o‘z-
o‘zidan gizishga olib keladi. Ko‘pgina hollarda o‘z-o‘zidan qizishda harorat 1-2°C
ko‘tariladi. Haroratning biroz ko‘tarilishi ham mahsulotning sifatiga salbiy ta’sir
ko‘rsatadi.

Olmaning haroratini pasaytirishda omborning shamollatish yuzasi katta
ahamiyatga ega.

Olmani omborining hamma tomonidan shamollatish sistemasi o‘rnatilgandagina
0‘z-0‘zidan qizishining oldini olish mumkin. Olma omborda joylashuvi, migdori va
pishib yetilganligi, mikroorganizimlar bilan zararlanish kayfisenti va omborni harorati
va nizbily namligi olmani qizish kayfisentini belgilaydi. Hozirgi kunda omborlar
shomolatish tizimini takomilashishi mahsulotni qizish kayfesentini belgilab bermoqda,
bundan tashqari tashqi havoni harorati ham muhim ro‘l o‘ynaydi. Respublikamizda
olmani omborlarda saqlashda albata yuqoridagi ko‘rsatkichlarni inobatga olgan xolda
o‘z-0‘zini qizish koefisentini pasayterishga erishilamogda va amaliyotda qo‘lab
kelinmoqda.

Olmaning o z-o zidan qizish koeffitsienti [2]
3-jadval.

Harorat, ° C

10 20
Olma 4.7 9,8

Mahsulotlar turi

Shish kasali bilan kasallangan mevalarning eti quruq, kraxmalli va mevalarning
hajmi esa bir oz kattalashgan bo‘ladi. Ayrim paytlari mevalarning po‘sti yorilib,
tashqariga qayriladi va eti ochilib qoladi. SHish mevaning tashqi tomonidan ichkariga
qarab tarqaladi. Bunda uning rangi o‘zgarmaydi. Bu kasallik ko‘pincha olma va
noklarda aynigsa eskirgan mevalarda ko‘p uchraydi.

So‘lish asosan olma, nok va uzumga xosdir. Odatda xom, pishib o‘tib ketgan
mevalar tez so‘lib qoladi. Mexanik shikastlangan, muzlatilgan va kasallangan mevalar
xam so‘lishga moyil bo‘ladi.
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Mevalarning qorayish kasalligi olma, uzum va noklarning po‘stida paydo bo‘ladi.
Mevalarning po‘stini oziqglantirib turuvchi naylar bog‘lami nobud bolishi natijasida
mevaning pusti qo‘ng‘ir tusga kiradi. Mevalarning qorayishini oftobda kuyib jigarrang
hosil bo‘lishi bilan aralashtirish yaramaydi. Oftobda kuygan mevalar saqlash uchun
qo‘yilmaydi.

Olma yuzidagi mikroorganizmlar soni [2].

4-jadval.
1 g olma yuzida mikroblar soni
Olma N . Tayoqchasimon
Zamburug‘lar | Achitqilar | Bakteriyalar ichak bakteriyalar

Uzib olmasdan 3 8 84 0
Jzib olgandan 37 16102 | 2,1 107 1

keyin

XULOSA

Mevalar etining kuchli kuyib ketishiga sabab nafas olish jarayonining buzilishi
natijasida spirt va aldegid hosil bo‘lishidir. Bunday mevalar achchiq ta’mli bo‘ladi.
Mevalar o°‘zagining qo‘ng‘ir tusga kirishi uning tarkibida karbonat kislotaning ko‘p
hosil bo‘lganligini bildiradi. Bu ko‘pincha xom uzilgan mevalarda kuzatiladi.

Shunday qilib olma saqlashda nafas olish va modda almashinuvining buzilishi bir
qator fiziologik buzilishlariga olib keladi, bunda mahsulotning sifati pasayib, tovarlik
xususiyati yo‘qoladi.
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Abstract. In the article, buildings made of large blocks and panels, their types and
structural schemes, constructions in places with special geophysical conditions,
earthquake resistance of buildings. The characteristics of dimensional planning and
constructive solutions are explained.
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Buildings built from small elements do not allow mechanization and automation
in construction. One of the main ways of industrialization of construction production
at a high level is to design and build a building from large blocks. Comparing the
technical and economic indicators of buildings made of large blocks and bricks shows
that the construction of a large block building takes 15% less time and 20% less labor.

Buildings made of solid or hollow large stones whose walls weigh from 0.3 tons
to 3.0 tons are called large block buildings. In such buildings, all structural elements
consist of large elements. Blocks are made of lightweight concrete (keramsite concrete,
slag concrete, aerated concrete) and local materials (chiganoktosh, stone). Large blocks
are also worn from fingers. The shape of the blocks consists mainly of rectangular
parallelepipeds.

This structural scheme with internal and external retaining walls is considered
the optimal option for large-block buildings. In such a scheme, reinforced concrete
beams of the same size are supported on the inner and outer walls. When these vents
are installed, they also act as a horizontal diaphragm. External wall blocks, in turn, act
as load-bearing and impact structures. Their thickness is determined by
thermotechnical calculations, taking into account the climatic conditions.

In construction, large-block buildings can be divided into two-row and four-row
types according to their seams. The picture below shows the main types of blocks used
in residential buildings. On the side edges of the blocks used between the windows,
there are grooves, and on the blocks under the window there are slots.
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Paving blocks have notches that go up (to support the intermediate plates) and
down (to accommodate the window frames). If there is no window in the walls, in the
round part of the building, the thickness of the balustrade blocks is 100 mm less than
the thickness of the burning blocks between the windows, and it is planned to install
central heating system batteries in this place. In addition to these, there are special types
of large blocks, namely corner block, tsokolbop, bugotbop, stair wall blocks and
sanitary-technical blocks. In order to reduce the weight of the blocks used for the outer
walls, they are lined with two cylindrical bushings. The type of large blocks used for
double-row walls, for residential buildings with a floor height of 2.8 m, which are
burned at the window sills, have a height of 2180 mm, a width of 990, 1190, 1890,
1590 and 1790 mm.

The height of the block used for paving is 580 mm, the width is 1980, 2380,
2780 and 3180 mm. The height of the block under the window is 840 mm and the width
15990, 1190, 1790, 1990 mm. The holes inside the blocks (thickness 300 mm) used for
internal walls are cylindrical or round and serve as ventilation shafts. They are 2180
mm high, 1190, 1590 and 2390 mm wide. The internal and external surfaces of all
types of blocks are finished. The blocks are installed one above the other and a 10-20
mm thick mixture is laid between them. Great attention is paid to the tightness of the
seams. Vertical seams can be of two types - open or closed. Open seams are located in
the vertical seams where the blocks used in the walls between the windows and doors
are joined. Closed seams are formed between the inner wall blocks and the horizontal
corners of the outer wall, and the outer window block and the blocks between the
windows are included in the adjacent seams. On both sides, hemp ropes are sewn to
the vertical seams, and they are filled with a 20-30 mm deep mixture,

The horizontal seams of the rovok block and the belt blocks are welded to the
hooks of the conveyors or zaklad straps or the details of the zaklad at each floor height.
Apart from these, the reinforcements removed from the ends of the intermediate plates
are welded with blocks, and the integrity of the building is increased.

Flat steel reinforcements are welded to the zaklad detail in order to firmly
connect the daily and the hinged walls to each other. In order to prevent the formation
of cracks in the adjacent part of the daily and hinged walls, reinforced concrete "keys"
are burned in these places, which accept external loads from the anchors.

Special corner fasteners made of flat, round steel rods are installed over the
external corners where the rovok and belt blocks are connected.

Tsokolbop blocks are installed on the leveling layer, that is, the waterproofing
layer, which is spread over the foundation. Bugot blocks, anchors, are attached to the
attic insulation panel. When installing balconies and verandas, plates are placed in slots
raised in blocks.
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Constructions in places with special geophysical conditions. Construction in
places with special geophysical conditions means constructions that take into account
additional effects that lead to their destruction and deterioration of sanitary and
hygienic conditions during the design, construction and operation of buildings. One of
the main such additional effects is the effect of an earthquake resulting from an
earthquake.

An earthquake is an elastic shaking of the earth's surface as a result of the tectonic
processes that occur as a result of the sliding of rocks in the deep layers of the earth
against each other. Earthquake strength is measured in points. (GOST 6249-52).
Buildings and structures are not damaged when the earthquake strength is up to 6
points. In such cases, separate cracks are formed on the two wall surfaces of the
building structures, and mainly the facade of the building can be damaged.

When the strength of the earthquake is 6 points, it is considered strong, and it can
lead to collapse of buildings and non-dangerous cracks in the supporting structures.
Earthquakes with a magnitude of 7 or more are considered dangerous. In this case, the
bridges may be damaged, buildings may be destroyed, and some parts of them may
collapse.

As a result of the earthquake, the rocks in the earth's crust are broken and large
deformations occur in them. The limited area in the earth's crust where the
displacement process begins is called the "hypocenter" (or focus) of the earthquake.
The projection of the focus on the surface of the earth is called "epicenter™. The distance
from the epicenter to any point on the earth's surface is called the epicentral distance.
Vertical constituents in epicentral zones exceed horizontal constituents and decrease
with distance from the epicenter. In this case, the horizontal component is the main
one, which is considered dangerous for buildings and structures. Buildings and
structures built in earthquake-prone regions have separate requirements for earthquake
resistance. In the design, the level of earthquake is determined using the standard or
earthquake map, and the earthquake tolerance value of the building is determined using
SNiP P-7-81 "Construction in earthquake regions".

Several measures are used to increase the earthquake resistance of brick-walled
buildings. In this case, the stability and spatial integrity of the building is provided by
the cast or precast reinforced concrete belt arch, which is installed horizontally and
vertically over the walls in the plane of the inter-floor covering and roof covering. Cast
reinforced concrete reinforcement must be continuous. Reinforcements of these belts,
in turn, are interconnected with the help of steel reinforcements of reinforced concrete
columns, which form a spatial framework.
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If the reinforced concrete interlayer is installed along the contour of the wall of
the building, it will be possible if the belts against the earthquake are not burned in its
plane.

The anti-earthquake belt should be installed along the entire width of the wall and
its height should be at least 150 mm. If the wall thickness is 500 mm or more, the belt
width can be taken 100-150 mm smaller than the wall width. On the other hand, the
height of brick building walls for each floor should not exceed 5, 4 and 3.5 m
respectively in regions with earthquake strength 7, 8 and 9. If the walls are strengthened
by inserting reinforced concrete into them, the height of the floor can be increased to
6.5 and 4.5 m according to the above earthquake force.

Earthquake resistance of buildings. Volumetric planning

and characteristics of structural solutions

Resistance of buildings and structures to earthquakes is called earthquake
resistance. In order to ensure sufficient earthquake resistance of the buildings in the
regions where the earth moves, it is necessary to take into account that these structures
are also affected by horizontal forces during an earthquake in addition to the forces of
gravity. These forces have a recurring nature and can act in different directions.

In order to simplify the calculations, the construction norms recommend to
calculate only horizontal seismic forces directed along the lines of symmetry
corresponding to the largest and the smallest height of the building.

During the construction of residential buildings inhabited by the population in the
areas of land erosion, it is necessary to remove the bridged compacted zones and large
bush areas between the buildings. This event is mainly considered an event against
engin, preventing the spread of engin. In addition, according to the norm, the width of
the building and the distance between the buildings are taken to be 15-20% larger.

When developing a project of a building and structure, it is necessary to follow
the basic rules of the country. Size-planning and structural solutions should meet the
conditions of symmetry and equal distribution of mass and uniformity.

If the task of the building and the requirements of the architectural planning
require the building to be built in a symmetrical and complex form, then the building
plan is divided into blocks with anti-seismic seams. These seams are also used to divide
the building plans into sections, the dimensions of which are larger than the norm.

In buildings with retaining walls, anti-seismic joints are installed with a thick wall,
and in concrete buildings.
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ENDEMIK BUQOQ KASALLIGIDA TASHXIS QO‘YISH VA DAVOLASH
USULLARI

Kazakova Ro‘zagul Farxod qizi

Toshkent Tibbiyot Akademiyasi
Sog‘ligni saqlashni boshqgarish va jamoat salomatligini saqlash yo‘nalishi
2-kurs magistranti

ANNOTATSIYA

Bugogni tashxislash uchun laborator qon va siydik tahlillari qo ‘llaniladi. Bu
kasallikda aniq tashxis qo ‘yish uchun odamning qoni TTG, T3, T4 va tireoglobulin
kabi gormonlar tekshiriladi. Aniq tashxis qo ‘yish uchun asos bu tireod gormonlar
disbalansi va tireod globulinning qonda ko ‘payishi hisoblanadi. Shu bilan birga, siydik
orqali yodning ajralishi gisqargan bo ‘ladi.

Bu kasalikka aniq so ‘nggi aniq diagnoz qo ‘yish uchun zamonaviy usullardan
asosan UTT(UZl)dan foydalaniladi. Buning natijasida kasallikning qaysi turi
ekanligini bilib olish mumkin.

Kalit so‘zlar: Buqoq kasallik, TTG, radioizatop, ultratovush tekshiruv,
instrumental.

AHHOTALIUA

st Ouaenocmuxu 300a UCNONBL3YIOMCS 1AOOPAMOPHBLE AHANU3LL KPOBU U MOYU.
Kposwb uenosexa ¢ 10bvimu KIUHUYECKUMU NPUSHAKAMU 3A001€8AHUSL NPOBEPSAIOM HA
coomHnowenue maxux 2opmonos, kaxk TTI, T3, T4 u mupeoznobynun. /{luacno3 oo6uluHoO
CBA3b18aAIOM C OUCOANIAHCOM 20PMOHO8 WUMOBUOHOU Jicesle3bl U NOGbIULEHUEM YPOBHS
MupeociodyIuHa y NayueHmos ¢ Smum munom sabonesanus. Ilpu smom chudxicaemcs
gbigedeHue 1oda ¢ Mouou.MHcmpymeHmanoHoiM Memooom OUaCHOCMUKY 3004
aensemcs yiompazeykoeoe ucciedosanue (Y3U, VIT). C eco nomowpro MO*CHO
paziudums opmy 3abone6anus, Hanpumep, OUGy3Holll UIU V310801 300.

Knroueevie cnosa: 300, TTI, padououzomon, yiempazeykosoe ucciedosauie,
UHCMPYMEHMAIbHOE UCCIe008aHUe.
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ABSTRACT

Checking blood and urine tests are used to diagnose goiter. In order to make an
accurate diagnosis, a person's blood is checked for hormones such as TTG, T3, T4 and
thyroglobulin. The basis for making an accurate diagnosis is an imbalance of thyroid
hormones and an increase in thyroid globulin in the blood. At the same time, the
excretion of iodine through urine is reduced.

UTT (UZI) is mainly used among modern methods to make a definitive diagnosis
of this disease. As a result, it is possible to find out what type of disease it is.

Key words: Goiter disease, TTG, radioisotope, ultrasound examination,
instrumental.

Bu kasallikning kelib chigish etiologiyasida tashgi muhit omillari ham muhim
hisoblanadi. Tashqi zaharli birikmalar inson tanasiga tushgach, endokrin tizimi
faoliyatini sekinlashtiradi.

JSSTning tadqiqotlariga ko‘ra, o‘tgan 10 yil mobaynida bolalarda buqoq
shakllanishi 6% ga o‘sdi va umumiy bolalar endokrin kasalliklarining chorak qismiga
teng bo‘ldi.

Buqgoq kasalligini tashxislash

Endokrinologlar buqoq kasalligining tugunli tipida diagnoz qo‘yish uchun asosan
galgonsimon bez biopsiyasidan foydalanishadi.. Bu kasallikning xususiyatini
aniqlashga imkon beradi. Tugunli shakli turli xil sifatli bo‘lishi mumkin.

Bemorning bo‘yin sohasi barmoq bilan paypaslab ko‘rilganda kasallik borligi
gumon gilinsa,uning etiologiyasi va patogenezini aniglash uchun quyidagi tekshiruv
usullari tavsiya etilaadi:

* Qon tahlilini o‘tkazish gormonlar miqdorini aniglash uchuun (tahlilni davolash
boshlanishidan boshlab ikki-uch oy ichida gayta topshirish tavsiya etiladi);

* Elektrokardiogramma (EKG);

* Pay reflekslarni vaqtga sinab ko‘rish;

* Tiroid bezi UT tekshiruvi.

Organizmdagi yod darajasini mustagil aniglash uchun testlar

Buni 3 xil usul bilan bilib olish mumkin:

1-test. Bunda 3 yoki 5 % yod kk bo‘ladi,bunda bemor uxlashidan oldin tanasiga
yod bilan katakcha chizib chigiladi,asosan bel va gorin gismidagi chizilgan katakchalar
gurigandan keyin uxlash tavsiya etiladi,keyibgi kuni ertalab chizmalar tekshiraladi.
Bunda katakchaning yarmi shimilib ketgan bo‘lsa ,bu tanada yod yetishmasligining
asosiy isboti hisoblanadi, katakchalar 12 soatdan ortiq, aynigsa 24 soat davomida aniq
saglanib turgan bo‘lsa, unda organizmda yod ortigchaligi dalillidir.
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2- test. Yodning spirtli eritmasiga uxochistka botiriladi. Shundan so‘ng, tananing
har ganday sohasiga (qalgonsimon bez sohasidan tashgari) panjara shaklidagi chiziglar
chiziladi. Ertasi kuni bu joy diqqat bilan ko‘rib chiqiladi. Agar yod izlari bo‘lmasa,
demak, u tanaga kerak, aksincha, bu chiziglar saglanib qolgan bo‘lsa, u holda hech
ganday tanqislik yo‘q.

3-test. Va nihoyat, uchinchi va juda aniqg sinov. Bunda bemor uxlashidan oldin
qo‘l bilagiga 3 ta yodli chiziq chiziladi. Buni ketma-ketlikda bajaring: oldin ingichka
chiziq, keyin biroz galin va uchinchisi eng galin.

-Me’yorda- agar erta tongda birinchi chiziq yo‘qolgan bo‘lsa,

-Sog‘lig‘ingizga e’tibor garating agar dastlabki ikkita chiziqni ko‘rmasangiz
bunda yod tangisligidan dalolatdir

Bugog kasalligini davolash usullar.Bugogni davolashning asosiy usuli
gormonlarni o‘rnini bosish hisoblanadi. Buning uchun tirozinning unumlari ishlatiladi.
Bunday dori vositalari ushbu gormonning tanadagi miqgdorlari bilan tenglasha oladi.
Dorilarni qo‘llashda 0‘z muvozanatini saqlay olish muhimdir,uning haddan ortig‘l ham
jiddiy oqgibatlarga olib kelishi mumkin

Qalgonsimon bez gipofunktsiyasi ham gormonlar darajasini me’yorlashtirish
bilan tuzatiladi. Biroq, giperfunktsiyasida hammasi ancha murakkabroq bo‘ladi.

Endokrin bez gipofunktsiyasining yanada og‘ir shaklida kishi komatoz holatiga
tushishi mumkin. Ammo giper holati ham xatto o‘limga sababchi bolishi mumkin. Shu
nuqtai nazardan, qat’iy parhezga rioya qilish va organizmda yodning zarur nisbatini
saglash lozim. Shu bilan birga, doimiy ravishda mutaxassis ko‘rigidan o‘tib turish va
tanadagi yod miqgdori uchun tahlillarni topshirish kerak. Chunki yodning yetishmasligi
ham, ortiqchaligi ham kasallikka sabab bo‘lishi mumkinligi bir necha bor ta’kidlanib
o‘tildi.
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COBEPHIEHCTBO INEPEBO30K KAJIBIIMHUPOBAHHOM COJIbI

Hypyanaes Ilapaxar bexkTusieyBuu

crp-npen. Kapakannmakckuii rocy1apCTBEHHBIM YHUBEPCUTET M. bepraxa

AHHOTAILIUA

B cmamve paccmampusaiomcs memoovl co8epuieHCmeo8aHus Nepeo30K
KAIbYUHUPOBAHHOU COObL, KOMOPASL ABAACNCSL BANCHBIM NPOMBIULECHHBIM XUMUYECKUM
BeUEeCBOM, UCNONIL3YEMbIM 6 pas3iuyhblx ompaciix. Hcecnedosanvl  @usuxo-
XUMu4eckue Ce0uUcmed KalbYUHUPOBAHHOU COObl, GAUSAIOUUE HA YCI0B8UsL €€
MPAHCROPMUPOBKU, MAKUEe KAK 2USPOCKONUYHOCMb U abpasusnocms. IIposeden
AHATU3 PA3TUYHBIX MUNO8 MPAHCNOPMHBLIX CPeOCm8, YNAKOBOUHBIX MAmMepuanios u
JIOCUCTIUYECKUX MEXHOJI02UL, NPUMeHsemblX 01 onmumusayuu nepegosok. Ocoboe
SBHUMAHUE YOCNIeHO HCENLe3HOOOPONCHBIM U MYIbMUMOOAIbHIM NEPEeBO3KAM, A MAKICEe
UCNONBL30BAHUIO  YUPDPOBLIX  MEXHON02Ull Ol NosvlueHus  dpgexmusnocmu
mpancnopmuposku. B cmamwe  npeonooicenvi  pewienus,  no3eonfowuUe
MUHUMUUPOBAMb  DUCKU NOBPENCOEHULl NPOOYKMA U CHU3UMb J02UCTUYeCKUe
U30EPIHCKU.

Knioueevle cnosea: xanbyunuposauras cooa, mpaHCnopmuposKd, J102UCmuKd,
2USPOCKONUYHOCMb, — YNAKOBKA,  MYJIbMUMOOAIbHbIE — NEPeso3KU,  Yugpposvie
MexHOI02Ul.

BBenenue

KanpriuaupoBannas coma (kapOonat Harpus, Na:COs) sBIsSeTcsS BaKHBIM
MTPOMBITIUICHHBIM XUMUYECKUM BEIIIECTBOM, MCIOJIB3YEeMbIM B Pa3JIMYHBIX OTPACTIAX,
TaKMX KaK CTEKOJIbHOE MPOU3BOJACTBO, XUMHUECKAS MTPOMBIIIIICHHOCTD, BOJIOOYNCTKA
U TPOM3BOJCTBO MOIOIIMX CPEACTB. TpaHCIOPTHPOBKA 3TOTO MaTepuaa
MIPEICTABIISIET COOOM PSIJT BEI30OBOB M3-3a €T0 (PU3HKO-XUMHUYECKHX CBOMCTB, TAKMX KaK
TUTPOCKOIMMYHOCTh, a0Pa3MBHOCTD 1 PEaKIIMOHHASA CIIOCOOHOCTh. KanbiimHupoBaHHas
cozia TpeOyeT CHeIMaIbHBIX METO/I0OB XPAaHEHHUS W TIEPEBO3KU, YTOOBI MPEAOTBPATUTH
e€ 3arpsA3HEHWE, TMOIJIOIICHHE BJIarM, a TakXke u30eKaTh BO3JACHCTBUSA Ha
o0opynoBaHue W TepCOHAN. B MaHHOW cTaThe pacCMaTpPUBAIOTCS COBPEMCHHBIC
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METO/Ibl COBEPIICHCTBOBAHMS MEPEBO30K KAJBLIIUHUPOBAHHON COJbI, AHAIU3UPYIOTCS
(bakTOpbl, BIUAIONIME HA BHIOOP TPAHCHOPTHBIX CPEACTB, YIMAKOBKUA M TEXHOJOTHUI
JOTUCTUKH, & TAKKE MPENIararoTcs IEPCHEKTUBHBIE PELICHMS Ui MUHUMU3ALUU
PHUCKOB.

Marepuajbl 1 METOIbI

Jlns aHanu3a METOAOB COBEPIICHCTBOBAHMS TEPEBO30K KaJIbIIMHUPOBAHHOMN
colibl ObUIM TPOBENIEHBI 0030p HAYYHOH JUTEpaTyphbl, HHTEPBBIO C JKCIEPTaMHU B
JOTUCTUYECKON OTPACIIH, a TAKXKE UCCIIEIOBAHNE JICUCTBYIONIMX HOPMATUBHBIX aKTOB
MU CTAaHJAPTOB MO TPAHCHOPTUPOBKE XUMHUYECKUX BemecTB. OCHOBHOE BHUMAHUE
YACISIIOCH CIETYIOIUM aCIIEKTaM:

- Amnanms (1)H3HLICCKHX U XHMHYECKHUX CBOMCTB K&HBHHHHpOBaHHOﬁ COJbI,
BJIMAIOIINX HA YCJIOBHUA e€ IICPCBO3KHMU.

- I/ICCHeIIOBaHI/IC AOCTYIIHBIX BHJOB TPAHCIIOPTHBIX CPCACTB IJIA IICPCBO3KH
CBIIIYYUX MAaTCPHUaJIOB.

- I/I3yquHe TUIIOB  YIAKOBKH, HCIOJB3YEMbIX JJIA IIPCAOTBpAIICHUSA
IIOTJIOIICHMSA BJIar 1 3aliIMThI OT MEXaHUYCCKOI' O BOSI[GfICTBHH.

- AHa/W3 JIOTHCTHUYECKHUX LEMOYEK M COBPEMEHHBIX LHU(PPOBBIX TEXHOJOTHH,
MIPUMEHSIEMBIX JIJI1 MOHUTOPUHTA U YIIPABJIEHUS IEPEBO3KAMU.

OKcrnepUMeHTalIbHAasi YacTh paboThl BKJIOYajga B ce0s MOJIETUPOBAHHE
Pa3UYHBIX CIICHAPHEB MEPEBO3KU (KEJIE3HOIOPOKHBIE, ABTOMOOMIIBHBIE U MOPCKHE
MEpEeBO3KH) C OIICHKOM pUCKOB © 3arpaT. Jua omneHkun 3¢hdEKTUBHOCTH
TPAHCTIOPTUPOBKHA HCITOJIB30BAIMCH TIOKa3aTeld OE30MacHOCTH, SKOHOMHUYECKOMN
3 PEKTUBHOCTU 1 FKOJOTHUECKON YCTOMUUBOCTH.

PesyabTarsl
Du3uKo-xumuuecKue coicmea u 61UAHUE HA MPAHCROPMUPOBKY

KanpiunupoBanHast coja 007agaeT BBICOKOM THIPOCKOMMYHOCTHIO, YTO
OPUBOJUT K HEOOXOAMMOCTH MPUMEHEHHsS] TEePMETHYHOM YMaKOBKU M CHUCTEM
KOHTPOJISL BJIAXHOCTH IIPU TPAHCHOPTHUPOBKE. B yCIIOBHAX BBICOKOM BIAXXHOCTH
MaTrepua CKJIIOHEH K 00pa30BaHUIO0 KOMKOB, UTO MOXET YXYIIIUTh €r0 TPAHCTIOPTHBIE
U noTpedurenbckue cBoicTBa. Kpome Toro, abpa3uBHbIE CBOWCTBA COJAbI MOTYT
BBI3BIBATH U3HOC 000PYI0BAaHUS, OCOOCHHO MIPU ITTUTENbHBIX MEPEBO3KAX.
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Tunwt mpancnopmmuwix cpeocme

Kene3sHoqopoXKHBIN TPAHCTIOPT OCTAETCs HanboIee YKOHOMHUYECKH BBITOTHBIM
U DOKOJOTHMYECKH YCTOMYMBBIM CHOCOOOM MEpPEeBO3KM  OONBIIMX  O00BEMOB
KAJIBLIMHUPOBAHHOM cofpl. OnHAaKo NpH NEPEeBO3KAX Ha JaJbHUE PaCCTOSHUS
IIPEANOYTUTENBHO HMCIOJIB30BAHUE  CHELUAIM3UPOBAHHBIX BaroOHOB-LIUCTEPH C
CUCTEMOM 3alllUThl OT BJIard. ABTOMOOMIIbHBIE IEPEBO3KHU O0Jiee THOKH, HO TPEOYIOT
4aCTOW CMEHBI TPAHCIIOPTHBIX €IMHMI] U CJIOKHOM JIOTUCTUKUA. MOpCKHUE MEpEBO3KU
1e1ecoo0pa3Hbl MPU MEXKAYHAPOIHBIX MOCTaBKaxX, HO TPEOYIOT 0COO0OT0 BHUMAHUS K
repMETHYHOCTH KOHTEMHEPOB HU3-3a PUCKA BO3JIEHCTBHS MOPCKOIO KIIMMATa.

Ynakoexka

Haub6onee 3¢ deKTUBHON YIIAKOBKOU JUISL TPaHCIOPTUPOBKHU
KAJIbIIMHUPOBAHHON COJbI SIBIIAIOTCS OUr-03TM C BHYTPEHHUMHU BKJIAJIBIIIAMH U3
MOJIMATUIIEHA, KOTOpPBIE 3alUIIAOT TMPOAYKT OT BJIArM W MEXaHUYECKHUX
NOBpEeXAeHUN. lcrnonp30BaHME MHOIrOpa3oBbIX KOHTEHHepoB Tuma ISO Takxke
HaOWpaeT MOMYJSAPHOCTh B CBS3U C UX BBICOKOM AKOJOTMYECKON YCTOWYMBOCTHIO U
HKOHOMHUYECKOM 3P PEKTUBHOCTHIO.

Jlozucmuueckue mexnoyiocuu

CoBpemeHHbIe 1TU(POBBIE TEXHOJIOTUH, Takue Kak cucteMbl GPS-MonuTopunra
U YIpaBJCHUE CKJIQJCKUMHU 3aracaMy C HCIOJIb30BaHUEM OOJAYHBIX TEXHOJIOTHM,
MO3BOJISIFOT YJIYUYIIUTh OTCJIEKUBAHUE TPYy30B U MUHUMHU3UPOBATH PUCKU NOTEPH U
noBpexieHuid. Vcronb3oBaHrne TakKuX TEXHOJOTUN TaKKe CIIOCOOCTBYET CHUKEHUIO
3aTpaT Ha TPAHCHOPTHPOBKY 3a CUET ONTHUMHU3ALUM MAPIIPYTOB M YIPABICHUSA
pUCKaMH.

Oo0cyxneHue

Pe3ynbraThl uCCIENOBaHMS TOKA3bIBAIOT, YTO KIIIOYEBBIMU aCIEKTaMu
COBEpIICHCTBOBAHHUS MEPEBO30K KaJIbIIMHUPOBAHHOM COJbI SIBIAIOTCS OOEcrieueHue
TFEepPMETUYHOCTH UM YCTOWYMBOCTHU K BHEIIHUM BO3ACHCTBUSM, BHIOOP ONTHUMAabHBIX
TPAHCIOPTHBIX CPEICTB M AKTUBHOE BHEApPEHHE LUMPOBBIX TEXHOJOTHI.
XKenezHonopokHbIE MEPEBO3KU OCTAIOTCS HanOoee MPeANnOYTUTEIbHBIM BapUAHTOM
Ipy TepeBo3Ke OoNbIIUX OOBEMOB, OJIHAKO HWHTETPAlMs PA3JIMYHBIX BHJIOB
TpaHCIIOpPTa B paMKaxX MYJIbTUMOJAJIBHBIX TEPEBO30K MOXKET CIocoOCTBOBATh
CHUKEHUIO JIOTUCTUYECKUX U3JEPKEK U MOBBILIEHUIO 00111ei 3 PEeKTUBHOCTH.
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IKonomuueckan Ihghexkmuenocmo

AHanu3 3aTpaT Ha TPAHCIOPTHPOBKY IOKa3bIBa€T, YTO HCIOJIb30BAHUE
COBPEMEHHBIX YIMAKOBOYHBIX MaTEpHUajoB U IU(PPOBBIX TEXHOJOTHH IMO3BOJISIET
CHU3UTh YOBITKM, CBSI3aHHBIE C TOTEPSIMH MPOAYKTa, U COKpPATUTh pacxXxonbl Ha
TEXHUUYECKOE OOCIYKMBAHHWE TPAHCHOPTAa. DKOJOTMYECKas yCTOMYMBOCTb TAKXKE
CTaHOBUTCSL BCE Oojiee BaXKHBIM (PAKTOPOM, UTO OOYCIIaBIMBAET POCT HMHTEpeca K
MHOI'OPa30BbIM KOHTEMHEPAM U IKOCUCTEMAaM YIIPABIICHHUs JIOTUCTUKOM.

3akJIouYeHue

CoBeplIEHCTBOBAaHUE  MEPEBO30K  KaJbLMHUPOBAHHOW  coAbl  TpeOyeT
KOMILJIEKCHOTO TOJIX0/1a, BKJIIOUYAIOIIET0 ONTHUMU3ALMIO TPAHCIOPTHBIX CPEJCTB,
WCIIOJIb30BAHUE HHHOBAallHOHHBIX YNAKOBOYHBIX MAaTE€pUAJIOB W  BHEAPEHHUE
COBPEMEHHBIX TEXHOJIOTMI yIpaBieHHWs Joructukou. Ilpennaraemsle B cratbe
METO/BI IO3BOJSIIOT HE TOJBKO CHU3UTh PHUCKU NOBPEXKIEHUA INPOAYKTa, HO WU
MOBBICUTH O0I1YIO 3(PPEKTUBHOCTh TPAHCTIOPTUPOBKU, MUHUMU3UPYSI SKOJIOTMUECKUN
clell U CHWXas 3aTparbl. B Oynymiem nanbHeinee pa3BuTue HU(GPOBBIX PEIICHUN B
JIOTUCTUKE MOKET 3HAYUTENBHO YJIYUYIIUTh KOHTPOJIb 3a MEPEBO3KAMU M COKPATHUTh

W3IEPKKH.
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Annotatsiya: Immunoterapiya saraton kasalligini davolashda tananing immun
tizimini faollashtirishga asoslangan muhim yondashuvdir. O ‘tgan yillarda bu usul
ilmiy tadqgiqotlar natijasida katta rivojlanishga erishdi va u saraton davolashida yangi
umidlar tug‘dirmogda. Ushbu maqolada immunoterapiyaning turlari, yangi
tadqgigotlar va ularning natijalari ko rib chigiladi.

Kalit so‘zlar: Immunoterapiya, T-hujayralar, antikorlar, chekpoint, belgilari,
vaksina, misollar, viruslar, natija.

Immunoterapiyaning asoslari

Immunoterapiya - immun tizimining saraton hujayralarini aniglash va yo‘q qilish
qobiliyatini kuchaytirishga qaratilgan davolash usuli. Immun tizimi saraton
hujayralarini noto‘g‘ri aniglashi mumkin, shuning uchun immunoterapiya magsadli
yondashuvni taklif etadi. Tananing immun tizimi ko‘plab elementlardan iborat bo‘lib,
uning asosi T-hujayralar va B-hujayralardir. T-hujayralar saraton hujayralarini yo‘q
qilishda asosiy rol o‘ynaydi, B-hujayralar esa antikorlarni ishlab chiqaradi.

Immunoterapiya bir nechta asosiy turlarga bo‘linadi va ularning bu sohadagi o‘rni
juda muhim.
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1. Monoklonal Antikorlar

Monoklonal antikorlar — bu aniq saraton hujayralariga yoki ularning o‘sish
o‘chog‘iga bog‘lanish orqali ularni yo‘q qilishga qaratilgan sun’iy ishlab chiqarilgan
antikorlar.

Qanday ishlaydi:Monoklonal antikorlar saraton hujayralarining yuzasida
mavjud bo‘lgan maxsus ritseptorlarga bog‘lanadi. Ular saraton hujayralarini belgilab,
immun tizimining hujayralarini ularni yo‘q qilishga jalb qiladi.

Misollar:

Trastuzumab (Herceptin): HERZ2 ijobiy breast saratoni uchun.

Rituximab (Rituxan): limfoma va leykemiya uchun.

2. Immun Checkpoint Ingibitorlari

Immun checkpoint Ingibitorlari — bu tananing immun tizimining saraton
hujayralariga qarshi kurashishini kuchaytirish uchun mo‘ljallangan dori vositalaridir.

Qanday ishlaydi: Saraton hujayralari immun tizimini befarg gilishi mumkin.
Checkpoint inhibitorlert bu jarayonni to‘xtatadi va immun tizimining hujayralarini
faollashtiradi.

Misollar:

Pembrolizumab (Keytruda): PD-1 inhibitorii, keng tarqalgan saraton turlari
uchun.

Nivolumab (Opdivo): melanoma, NSCLC, va boshga saraton turlari uchun.

3. Vaksinalar

Saraton vaksinalari — bu saratonni oldini olish yoki davolash magsadida ishlab
chigilgan vaksinalardir.

Qanday ishlaydi: Vaksina immun tizimining hujayralarini faollashtirib, saraton
hujayralariga garshi kurashish uchun zarur bo‘lgan antikorlarni ishlab chiqarishga
yordam beradi.

Misollar:

Sipuleucel-T (Provenge): prostata saratoni uchun; bemorlarning o‘z T-
hujayralarini faollashtiradi.

HPV vaksinasiyalari: cervikal saratonni oldini olishda muhim rol o‘ynaydi.

4. Hujayra terapiyasi

Hujayra terapiyasi — bu bemorning o‘z immun hujayralarini o‘zgartirish orgali
saraton hujayralariga garshi kurashish imkonini beruvchi usuldir.

Qanday ishlaydi: Bemorning T-hujayralari saraton hujayralarini aniglash va yo‘q
gilishga qodir bo‘lgan yangi antikorlar bilan o‘zgartiriladi. Ushbu o‘zgartirilgan
hujayralar saraton kasalligiga qarshi kurashishda juda samarali bo‘ladi.
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Misollar:

CAR-T terapiyasi: Hujayra terapiyasi, leykemiya va limfoma kabi giyin saraton
turlari uchun mo‘ljallangan.

5. Onkolitik Viruslar

Onkolitik viruslar — bu saraton hujayralarini yo‘q qilish uchun mo‘ljallangan
viruslardir.

Qanday ishlaydi: Ushbu viruslar saraton hujayralarini kirib, ularni yo‘q qiladi va
shuningdek, immun tizimini faollashtiradi.

Misollar:

Talimogene laherparepvec (T-VEC): melanoma davolashda qo‘llaniladi.

Yangi tadqgigotlar va natijalar

Yaqin yillarda immunoterapiya sohasida ko‘plab tadqiqotlar olib borilmoqda.
Masalan, "CheckMate 227" tadqgigoti non-small cell lung cancer (NSCLC) bemorlarida
immunoterapiya samaradorligini ko‘rsatdi. Natijalar, bemorlarning saratonga garshi
kurashishda immunoterapiya bilan davolanishi, umuman olganda, davolash
samaradorligini oshirganini ko ‘rsatmoqda.

Shuningdek, yangi kombinatsion yondashuvlar, ya’ni immunoterapiya va
an’anaviy davolash usullarini birlashtirish, 0‘z navbatida bemorlarning umri va sifatini
yaxshilashga olib kelmoqda.

Xulosa

Immunoterapiya nafagat saraton kasalligini davolashda, balki boshga autoimun
kasaliklarni oldini olish va davolashga qaratilgan istigbolli loyha sifatida namoyon
bo‘lmoqgda. Yangi tadqiqotlar ushbu yondashuvning samaradorligini yanada oshirishda
davom etmoqda. Shuni ta’kidlash kerakki, immunoterapiya har bir bemorda har xil
natijalar berishi mumkin, shuning uchun onkolog shifokorlardan bu yangi loyhani
qo‘llashda bemorlarga nisbatan individual yondashuv juda muhimdir. Bu sohaning
oldida hali koplab javobini topmagan savollar va yechilmagan vazifalar yotibdi. Zeroki
provardida kasalliklarni hujayraviy jihatdan davolashning eng yuksak usuli deya ayta
olamiz.
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Introduction. Among newborns with chromosome abnormalities, about 50% are
carriers of sex chromosome abnormalities. Sex chromosomes are the main carriers of
genes that control sex determination and differentiation. Their numerical or structural
abnormalities are compatible with life, but lead to defects and disturbances in sexual
development. The most significant place among chromosomal diseases associated with
X chromosome abnormalities is Turner-Shereshevsky syndrome (TS). The frequency of
TS varies from 1:1500 to 1:5000 newborn girls [6, 42]. In 1925, N. A. Shereshevsky
was the first to describe a 20-year-old patient with pronounced infantilism
(underdevelopment of the gonads, primary amenorrhea, absence of secondary sexual
characteristics) in combination with developmental abnormalities (short stature, wide
skin fold on the neck, etc.). In 1938, G. Turner gave a detailed description of this
condition, which was subsequently called Shereshevsky-Turner syndrome in Russian-
language literature. N. A. Shereshevsky and G. Turner believed that the primary cause
of the disease was a dysfunction of the pituitary gland and ovaries. In 1956, Polani and
co-authors proposed a different explanation for the occurrence of the syndrome - the
absence of one of the sex chromosomes. In 1959, the presence of the 45,X karyotype
(44 autosomes + X) in patients with Turner syndrome was confirmed [42]. Later, it
was shown that the Turner syndrome phenotype is caused by various structural
anomalies of the X and Y chromosomes, as well as mosaicism of normal or aberrant
sex chromosomes in combination with 45,X [4].

Keywords: Turner syndrome; karyotype 45,X; aberrations of X and Y
chromosomes; mosaicism; parental origin of monosomy X.
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Clinical signs. Turner syndrome Features of the phenotype The phenotypic
features of Turner syndrome are well known and include short stature, sexual
infantilism, short neck, thyroid chest, widely spaced nipples, antimongoloid eye shape,
high and narrow hard palate, etc. [6]. Patients have an increased risk of diseases such
as diabetes, coronary heart disease, hypertension, arteriosclerosis, and many others.
The incidence of mental retardation in patients with Turner syndrome is not higher than
in the population. At the same time, they retain the ability to read, but most of them
experience difficulties with social adaptation, memory, attention, and some other
functions of the higher nervous system [31, 45]. It should be noted that the phenotypic
picture of Turner syndrome is very polymorphic. Thus, short stature occurs in 94.5%
of patients with TS, infertility in 95-99%, skeletal and cardiovascular anomalies in
40%, and renal anomalies in 33-70% [6]. The most serious disorders concern the
reproductive system.

Reproductive functions. Monosomy X, partial or complete, is accompanied by
anomalies in gonadal embryogenesis. In the absence of the Y chromosome, indifferent
gonads develop into embryonic ovaries with first-order oocytes that are
indistinguishable from the ovaries of normal XX embryos until the end of the 3rd
month of development. Later, progressive degeneration of germinal cells and
proliferation of connective tissue occur [46]. The gonads of adult patients are
represented by connective tissue strands, where either completely undifferentiated
rudiments are found, the sex of which is not established, or rudiments of female gonads
without ovarian elements. Primordial follicles are extremely rare. Spontaneous
development of secondary sexual characteristics is detected in 5-20% of patients (in
14% of patients with the 45X karyotype and in 32% with the mosaic form of
monosomy X or with structural rearrangements of the X chromosome) [50], whereas
spontaneous menarche occurs only in 2-5% of patients [47]. Morphologically normal
ovaries are visualized in 18% of patients [37], significantly more often in carriers of
the 45,X/46,XX and 45,X/47, XXX mosaic karyotypes [37]. Isolated cases of normal
ovarian function have been noted in patients with monosomy X [10]. Physiological
pregnancy occurs in 3.6—7.6% of patients with Turner syndrome [22]. As a rule, these
are women with structural rearrangements of the X chromosome [22] or with a mosaic
karyotype 45,X/46,XX [3, 22]. A case of the presence of the 45,X karyotype in the
mother and her daughter in blood cells, skin fibroblasts and ovaries has been described
[10]. Genetic determinants of phenotypic features of Turner syndrome As early as
1965, it was suggested that the abnormal phenotype in Turner syndrome is due to the
gene dosage effect, as well as the nonspecific influence of the aneuploidy itself [23].
In 1997, two independent groups of researchers mapped a regulatory transcription
factor in the pseudoautosomal region of the short arm of the X chromosome: the SHOX
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gene (short stature homeobox-containing gene), which is the main genetic determinant
of growth. The SHOX gene is expressed in many tissues - skeletal muscles, heart,
kidneys, pancreas, bone marrow and brain tissues [23]. In fetuses, gene expression is
shown in the developing limbs, first and second pharyngeal vaults, which indicates the
participation of the gene in the formation of the skeleton [51]. To date, it has been
clearly determined that, firstly, genes are located on the short arm of the X
chromosome, the deletion of which determines the development of almost all
phenotypic features of SHTS; secondly, the genetic determinants responsible for the
formation of any phenotypic feature are located not only on the short but also on the
long arm of the X chromosome and the deletion of some can be compensated for by
the presence of others; thirdly, the genes responsible for the development of the
skeleton and lymphatic system exhibit incomplete expressivity and penetrance. Studies
in recent years have shown that genetic determinants,responsible for the development
of visual-spatial abilities, are localized in the pseudoautosomal region of the short arms
of the sex chromosomes [45]. According to English researchers, there is a “critical
locus of autism" in the region of Xp22.3 [54]. Reproductive dysfunction is the most
characteristic sign of STZ. Currently, at least 9 genes are localized in the X
chromosome that determine the normal development and functioning of the ovaries
[55]. It is believed that reproductive dysfunction is associated not only with the dose
effect of X-linked genes, but also with other causes. In particular, with disturbances in
the pairing of homologous X chromosomes during meiotic recombination, changes in
gene localization (position effect), changes in the replication pattern as a result of
structural rearrangements of chromosomes [36]. Karyotype variants in patients with
Turner syndrome Complete and mosaic forms of monosomy X The absence of the X
chromosome is the only form of monosomy in humans that is compatible with both
embryonic and postnatal development. Monosomy X has been shown to account for
1-2% of all human conceptions [28]. Among spontaneous abortions, the frequency of
45,X fetuses is the highest and reaches 17%. The survival rate of embryos with this
chromosomal abnormality is extremely low: more than 99% are eliminated at different
stages of development [14]. Most embryos stop developing by 6 weeks after
conception. In 70% of cases, the amniotic sac contains elements of embryonic tissue
and remnants of the yolk sac. In one third, a morphologically unchanged non-
developing embryo is found, corresponding to 40-45 days of development. Monosomy
X in fetuses of later stages of embryonic development is accompanied by specific
signs: swelling of the neck, lungs, and generalized fetal edema. These signs are often
combined with intrauterine growth retardation [12]. Often, fetuses have neural tube
defects [15] and coarctation of the aorta [12]. The pathogenetic mechanism of early
mortality of embryos with monosomy X is based on vascular anomalies and/or fluid
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imbalance, which leads to impaired embryo-placenta circulation and excess fluid in the
body [12], as well as placental dysfunction [47]. The consequences of these disorders
Iin newborns are lymphedema of the hands and feet, a short wrinkled neck, low height
and body weight. Why do 1% of fetuses with monosomy X survive? The results of
cytogenetic and molecular studies have shown that the mosaic form of monosomy X
was detected in 7.4% of spontaneous abortions, while in newborns, mosaicism of sex
chromosomes can reach 82% [24]. These observations allowed us to hypothesize that
chromosomal mosaicism (a combination of cell lines with different chromosome sets
in an individual’s tissues) is necessary for the survival of fetuses with monosomy of
the X chromosome. According to this hypothesis, all live-born children with the 45,X
karyotype are mosaics that have additional cell lines with normal or aberrant sex
chromosomes in their organs and tissues [26].Based on theoretical calculations,
approximately 60% of patients with the 45X karyotype may be X-chromosome
mosaics, and 40% - Y-chromosome mosaics. In reality, "latent”, i.e., undetected by
traditional cytogenetic methods, X-chromosome mosaicism in patients with Turner
syndrome varies from 2.4 to 48% [3, 24, 35, 53]. The frequency of "latent" Y-
chromosome mosaicism in the studied groups varied from 0 to 61% [3, 38, 39]. In one
study, additional cell lines with X and Y chromosomes were detected in 90% of
patients with monosomy X [21]. Some researchers believe that the survival of fetuses
with monosomy X may be due to the existence of placenta-limited mosaicism and/or
the presence of mosaicism in the early stages of embryonic development with
subsequent loss of an additional cell line [34]. Data from different authors on the nature
of mosaicism in patients with Turner syndrome show that in most cases (80-90%)
mosaicism is true (present in all tissues regardless of origin), while mosaicism limited
to cells of one tissue is detected in only 10—-20% of cases. The karyotype established
on peripheral blood lymphocytes objectively reflects the true karyotype of patients with
Turner syndrome. In 70-80% of cases, the same cell line prevails in all tissues of the
body. That is, the predominance of one of the cell lines in mosaicism is preserved in
tissues of different origin [3, 4, 7, 34, 35, 43]. There is an opinion that the presence of
additional cell lines increases the viability of fetuses [25]. The results of prenatal
diagnostics do not confirm this assumption. Thus, according to our observations, X/XX
mosaicism was detected in the lymphocytes of the umbilical cord blood of fetuses in
two cases, with the aneuploid cell line predominating in one case and the euploid one
in the other. In the third case, monosomy X was detected in the cytotrophoblast and
X/XX mosaicism was detected in the lymphocytes of the umbilical cord blood of the
fetus. All three pregnancies ended in fetal death [1]. To diagnose mosaicism, we have
developed an algorithm for laboratory and genetic testing of patients with TS (Fig.).
Considering that the presence of Y-chromosome material has a significant impact on
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the patient management tactics, as it increases the risk of malignant degeneration of
Immature testicular tissue, at the first stage, the presence of Y-chromosome material is
examined in DNA samples from peripheral blood in patients with monosomy X and
signs of masculinization using PCR with primers to various loci of the Y-chromosome.
If it is absent in blood samples, the search can be supplemented by an analysis of DNA
samples of the buccal epithelium. If the result is positive, it is advisable to conduct
FISH with Y-specific DNA probes on lymphocyte and buccal epithelium preparations
to establish the der(Y) structure. It is important to note that not all patients with Y -
chromosome material have signs of masculinization. Therefore, in the absence of signs
of masculinization in patients with a karyotype of 45,X recommends FISH analysis on
lymphocyte preparations and then buccal epithelium to detect additional X- and Y-
chromosome material. Data on the frequency of phenotypic features in patients with
different chromosomal constitutions are ambiguous. According to most authors, the
phenotypic picture of Turner syndrome is most pronounced in carriers of the pure form
of monosomy X [3, 4], but they are also characterized by a variety of clinical pictures.
Literature data on the phenotypic manifestations of Turner syndrome in chromosomal
mosaicism 45,X/46,XX; 45,X/46,XX/47,XXX; 45,X/47, XXX indicate significant
polymorphism of the clinical picture of the disease. In general, the presence of the
46,XX cell line “softens” the manifestation of the phenotypic signs of Turner
syndrome: the higher the proportion of cell clones with the 45,X karyotype in different
tissues, the more pronounced and close to the main form - monosomy X - the clinical
picture of the syndrome [7]. The phenotype of patients with the 45,X/46,XY karyotype
Is extremely diverse and varies from almost normal male to almost normal female with
some signs of Turner syndrome [43]. Interestingly, 90% of 45,X/46,XY mosaics in the
prenatal period have a normal male phenotype [13], while in the postnatal period,
female patients with signs of Turner syndrome are most often encountered [43]. The
predominance of cells containing the Y chromosome in the gonadal ridge during
embryogenesis naturally leads to differentiation of the gonads according to the male
type [43]. At the same time, no relationship was found between the somatic sex and
the quantitative ratio of cells with the chromosomal constitution 45,X and 46,XY in
the blood or in the amniotic fluid [13]. No relationship was found between the
proportion of cells with the 46,XY karyotype in the blood and the presence of signs of
masculinization. The female phenotype in patients with Y-chromosome material in
their genome may be due to a deletion of the region containing the SRY gene, a
mutation in the gene itself, or a deficiency of the SRY gene product. SRY activity can
be suppressed by two doses of the DSS gene product [36]. It should be noted, however,
that even the predominance of the X-monosomal cell clone with the 45,X/46,XY
karyotype is not always accompanied by the formation of TS. In contrast to the
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rudimentary gonads characteristic of complete monosomy of the X chromosome, the
gonads in the 45,X/46,XY karyotype are asymmetrical and often look like
underdeveloped testicles on one side and a connective tissue gonad on the other. The
structure of the internal and external genitalia in this group of patients depends on the
functional activity of the testis during the prenatal period [13]. Structural anomalies of
gonosomes X chromosome aberrations Isochromosome X on the long arm i(Xq) can
be represented by a complete or mosaic form and is the second most common
chromosomal anomaly after monosomy X (15-20% in patients with TS and 0.002%
among newborns) [17]. In spontaneous abortions, i(Xq) is very rarely detected
compared to live births. The reason for such differences is unclear [44]. Xq
isochromosomes can be of two types: mono- and dicentric.Patients with
isochromosomes on the long arm of X have complete or partial monosomy of the short
arm in combination with trisomy of the long and the remaining part of the short arm.
Partial monosomy of the short arm causes the appearance of typical signs of TSS (short
stature, underdevelopment of secondary sexual characteristics and infertility), while
the presence of a triple dose of long arm material does not significantly affect the
phenotype. At the same time, it is noted that only 66% of patients with i(Xq) have the
characteristic TSS phenotype [2]. Data on the phenotypic manifestations of deletions
of the long (Xg-) and short (Xp-) arms of the X chromosome are numerous and
ambiguous. In general, it can be noted that deletions of the X chromosome lead to less
pronounced phenotypic abnormalities than the complete form of monosomy X. Thus,
only 65% of patients with Xp deletion and 93% of patients with Xq deletion have
gonadal dysgenesis. Short stature is detected in 88% of Xp carriers and 43% of Xq
carriers [52]. In this case, deletions of the proximal region of Xp (Xpl11) in 50% of
cases cause primary amenorrhea, while interstitial deletions of the central region of Xp
and deletions distal to Xp21 cause secondary amenorrhea [44]. Deletions of the long
arm of the X chromosome affect sexual development, but are not accompanied by
serious somatic disorders [36]. In patients with identical deletions, the range of
reproductive system abnormalities may vary from primary amenorrhea and gonadal
dysgenesis to secondary amenorrhea and premature menopause. In addition, the size
of the deleted Xq region does not affect the degree of gonadal dysfunction or the time
of menopause [11]. Unlike deletions, duplications of material of both the short and long
arms of the X chromosome, although accompanied by disorders of somatic,
psychomotor, and sexual development, do not always lead to TSS. It is believed that
differences in physical and psychomotor development can be explained by the size of
the duplicated region, expression of recessive mutant genes on the active normal X
chromosome, random or preferential inactivation of the normal and aberrant X
chromosomes (in this case, some cells will carry two active copies of the genes located
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in the duplicated region instead of one), tissue-specific differences in the inactivation
pattern [19, 41]. Paracentric and pericentric inversions of the X chromosome can also
lead to the formation of an abnormal phenotype, which can be caused by disturbances
in the nucleotide sequence at the breakpoints, as well as changes in the sequence of the
genes themselves [16]. The ring X chromosome (r(X)) is formed during gametogenesis
or in the early stages of embryogenesis by the loss of the terminal sections of the long
and short arms of the X chromosome and the closing of the remaining sections into a
ring. This chromosomal aberration accounts for 20-23% of all X-chromosome
anomalies and occurs only in mosaic form, which is explained by its extreme instability
during cell division [17]. The phenotypic effect of r(X) is variable:Some patients have
severe mental retardation, facial skeletal abnormalities, and soft tissue syndactyly,
while many of the classic signs of Turner syndrome may be absent. The rest have
characteristic signs of Turner syndrome (as in monosomy X). The differences in the
severity of the disease are explained by the functional state of the genetic material of
the ring X chromosome [8]. Y-chromosome aberrations About 6% of patients with
Turner syndrome have a chromosome set containing a cell line with a structurally
abnormal Y chromosome. Dicentric chromosomes are one of the most common
structural aberrations of the Y chromosome in patients with Turner syndrome [27]. In
most cases, the cell line with the aberrant Y chromosome is combined with the 45,X
cell line. The phenotype of patients with the 45,X/46,X,der(Y) mosaic karyotype can
vary from normal male to normal female. All patients with the female phenotype have
short stature and gonadal dysfunction. However, the phenotypic features characteristic
of Turner syndrome, signs of virilization, and gonadoblastoma may be present in some
patients and absent in others [9, 27]. Such a diversity of phenotypes is explained by the
fact that the somatic sex and phenotypic features of Turner syndrome in patients with
Y -chromosome material are determined not only by the presence/absence of the intact
sex-determining gene SRY, but also by the size of the 45,X cell line and the ratio of
cell lines with monosomy of the X or Y chromosome in different tissues of the embryo
[9]. The phenotype of patients with X/Y translocations depends on which region of the
X or'Y chromosome is deleted. Marker chromosomes of 20% of patients with Turner
syndrome have a chromosome set that includes a cell line with a marker chromosome
[30, 34]. Most of these marker chromosomes are derivatives of the X chromosome
[30], about 6% are derivatives of the Y chromosome [24, 30]. Establishing the nature
of the marker chromosome and its characteristics are important for diagnosis and
treatment tactics due to the increased risk of malignant degeneration of the gonads in
the presence of Y chromosome material. It should be noted that the presence of a
marker chromosome including Y chromosome material is accompanied by a “milder”
manifestation of Turner syndrome [49]. Parental origin of the X chromosome in the
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45,X karyotype It has been shown that in 69-90% of cases of monosomy X, the
maternal X chromosome is present [3, 30]. Data on the predominant loss of the paternal
X or Y chromosome in individuals with monosomy X, as well as differences in the
functional activity of homologous chromosomes during embryogenesis [5], have led
to a hypothesis about the influence of the parental origin of the single X chromosome
on the viability of the fetus [29]. Thus, it has been shown that in spontaneous abortions,
the single X chromosome is more often of paternal origin, which may indicate a
reduced viability of fetuses with Xp [29]. However, no developmental anomalies were
found in abortions with Xp that differed from those in abortions with Xm. The results
of other studies indicate the absence of reliable differences in the frequency of Xp and
Xm between spontaneous abortions,fetuses of the second and third trimesters of
pregnancy and newborns [24]. These observations indicate an insignificant
contribution of X-chromosome gene imprinting to the prenatal period of human
development. Literature data on the role of genomic imprinting in the phenotypic
manifestation of Turner syndrome are also ambiguous. The results of many studies
indicate the absence of phenotypic differences in patients with monosomy Xp or Xm.
Thus, no correlation was found between the parental origin of a single X chromosome
and the gestational age, height and weight of newborn girls. No effect was found on
the parental origin of the X chromosome on such phenotypic features of Turner
syndrome as anomalies of sexual development; thyroid chest; widely spaced nipples;
deformation of the elbow joints; low hair growth on the neck; multiple pigment spots;
hearing abnormalities; renal abnormalities; short 1V metacarpal joints; lymphemia;
blepharoptosis; autoimmune diseases; myopia; 0steoporosis; spontaneous
development of secondary sexual characteristics; spontaneous menstruation [3, 33, 40].
The data of some authors [40] that cardiovascular anomalies and cervical folds are
detected only in patients with a maternal X chromosome are refuted by others [3, 33].
The data of English authors [20] were extremely interesting; they showed that girls
with a single paternal X chromosome adapt better in society and have better scores on
verbal psychological tests than girls with a maternal X chromosome. The results of
similar examinations of healthy people indicate that men who have a single maternal
X chromosome have worse social adaptation scores compared to women [48]. It has
been shown that a disease such as autism has been detected only in girls with Turner
syndrome with a maternal X chromosome [20]. These observations suggested that there
is a genetic locus for “social cognition” that is imprinted and not expressed if inherited
from the mother. At the same time, on the paternal X chromosome, this locus is
functionally active and is not imprinted in meiosis. The locus is presumably located in
the pericentromeric region of the long or short arms of the X chromosome (Xp11.23-
Xq) [32]. Studies of the dependence of verbal and nonverbal memory on the parental

https://t.me/Erus_uz Multidisciplinary Scientific Journal September 2024 44



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 3, ISSUE 10

ISSN: 2181-3515

origin of the X chromosome have shown that girls with Turner syndrome with a
paternal X chromosome do not differ in this indicator from the control group (girls with
a normal karyotype 46,XX), and girls with a maternal X chromosome do not differ in
visual-spatial (motor) memory. These data suggested that the X chromosome contains
one or more imprinted genes responsible for the memory function [22].The results of
many studies indicate the absence of phenotypic differences in patients with
monosomy Xp or Xm. Thus, no correlation was found between the parental origin of a
single X chromosome and the gestational age, height and weight of newborn girls. No
effect was found on the parental origin of the X chromosome on such phenotypic
features of Turner syndrome as anomalies of sexual development; thyroid chest; widely
spaced nipples; deformation of the elbow joints; low hair growth on the neck; multiple
pigment spots; hearing abnormalities; kidney abnormalities; short IV metacarpal joints;
lymphemia; blepharoptosis; autoimmune diseases; myopia; 0steoporosis; spontaneous
development of secondary sexual characteristics; spontaneous menstruation [3, 33, 40].
The data of some authors [40] that cardiovascular anomalies and cervical folds are
detected only in patients with a maternal X chromosome are refuted by others [3, 33].
The data of English authors [20] were extremely interesting; they showed that girls
with a single paternal X chromosome adapt better in society and have better results in
verbal psychological tests than girls with a maternal X chromosome. The results of
similar examinations of healthy people indicate that men who have a single maternal
X chromosome have worse social adaptation rates compared to women [48]. It has
been shown that a disease such as autism has been detected only in girls with TS with
a maternal X chromosome [20]. These observations suggest that there is a genetic locus
for “social cognition” that is imprinted and not expressed if inherited from the mother.
At the same time, on the paternal X chromosome, this locus is functionally active and
is not imprinted in meiosis. Presumably, the locus is located in the pericentromeric
region of the long or short arms of the X chromosome (Xp11.23-Xq) [32]. Studies of
the dependence of verbal and nonverbal memory on the parental origin of the X
chromosome have shown that girls with Turner syndrome with a paternal X
chromosome do not differ in this indicator from the control group (girls with a normal
karyotype 46,XX), and girls with a maternal X chromosome do not differ in visual-
spatial (motor) memory. These data suggest that the X chromosome contains one or
more imprinted genes responsible for the memory function [22].The results of many
studies indicate the absence of phenotypic differences in patients with monosomy Xp
or Xm. Thus, no correlation was found between the parental origin of a single X
chromosome and the gestational age, height and weight of newborn girls. No effect
was found on the parental origin of the X chromosome on such phenotypic features of
Turner syndrome as anomalies of sexual development; thyroid chest; widely spaced
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nipples; deformation of the elbow joints; low hair growth on the neck; multiple pigment
spots; hearing abnormalities; kidney abnormalities; short IV metacarpal joints;
lymphemia; blepharoptosis; autoimmune diseases; myopia; osteoporosis; spontaneous
development of secondary sexual characteristics; spontaneous menstruation [3, 33, 40].
The data of some authors [40] that cardiovascular anomalies and cervical folds are
detected only in patients with a maternal X chromosome are refuted by others [3, 33].
The data of English authors [20] were extremely interesting; they showed that girls
with a single paternal X chromosome adapt better in society and have better results in
verbal psychological tests than girls with a maternal X chromosome. The results of
similar examinations of healthy people indicate that men who have a single maternal
X chromosome have worse social adaptation rates compared to women [48]. It has
been shown that a disease such as autism has been detected only in girls with TS with
a maternal X chromosome [20]. These observations suggest that there is a genetic locus
for “social cognition” that is imprinted and not expressed if inherited from the mother.
At the same time, on the paternal X chromosome, this locus is functionally active and
IS not imprinted in meiosis. Presumably, the locus is located in the pericentromeric
region of the long or short arms of the X chromosome (Xp11.23-Xq) [32]. Studies of
the dependence of verbal and nonverbal memory on the parental origin of the X
chromosome have shown that girls with Turner syndrome with a paternal X
chromosome do not differ in this indicator from the control group (girls with a normal
karyotype 46,XX), and girls with a maternal X chromosome do not differ in visual-
spatial (motor) memory. These data suggest that the X chromosome contains one or
more imprinted genes responsible for the memory function [22].No influence of the
parental origin of the X chromosome was found on such phenotypic features of Turner
syndrome as anomalies of sexual development; thyroid chest; widely spaced nipples;
deformation of the elbow joints; low hair growth on the neck; multiple pigment spots;
hearing anomalies; kidney anomalies; short IV metacarpal joints; lymphemia;
blepharoptosis; autoimmune diseases; myopia; o0steoporosis; spontaneous
development of secondary sexual characteristics; spontaneous menstruation [3, 33, 40].
The data of some authors [40] that cardiovascular anomalies and neck folds are
detected only in patients with the maternal X chromosome are refuted by others [3, 33].
The data of English authors [20] were extremely interesting, showing that girls with a
single paternal X chromosome adapt better in society, have better results in verbal
psychological tests than girls with a maternal X chromosome. The results of similar
examinations of healthy people indicate that men who have a single maternal X
chromosome have worse indicators of social adaptation compared to women [48]. It
was shown that such a disease as autism was detected only in girls with TS with a
maternal X chromosome [20]. These observations allowed us to assume that there is a
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genetic locus for “social cognition” that is imprinted and not expressed if inherited
from the mother. At the same time, on the paternal X chromosome, this locus is
functionally active and is not imprinted in meiosis. The locus is presumably located in
the pericentromeric region of the long or short arm of the X chromosome (Xp11.23-
XQq) [32]. Studies of the dependence of verbal and nonverbal memory on the parental
origin of the X chromosome have shown that girls with Turner syndrome with a
paternal X chromosome do not differ in this indicator from the control group (girls with
a normal karyotype 46,XX), and girls with a maternal X chromosome do not differ in
visual-spatial (motor) memory. These data suggest that the X chromosome contains
one or more imprinted genes responsible for memory function [22].No influence of the
parental origin of the X chromosome was found on such phenotypic features of Turner
syndrome as anomalies of sexual development; thyroid chest; widely spaced nipples;
deformation of the elbow joints; low hair growth on the neck; multiple pigment spots;
hearing anomalies; kidney anomalies; short IV metacarpal joints; lymphemia;
blepharoptosis; autoimmune diseases; myopia; 0steoporosis; spontaneous
development of secondary sexual characteristics; spontaneous menstruation [3, 33, 40].
The data of some authors [40] that cardiovascular anomalies and neck folds are
detected only in patients with the maternal X chromosome are refuted by others [3, 33].
The data of English authors [20] were extremely interesting, showing that girls with a
single paternal X chromosome adapt better in society, have better results in verbal
psychological tests than girls with a maternal X chromosome. The results of similar
examinations of healthy people indicate that men who have a single maternal X
chromosome have worse indicators of social adaptation compared to women [48]. It
was shown that such a disease as autism was detected only in girls with TS with a
maternal X chromosome [20]. These observations allowed us to assume that there is a
genetic locus for “social cognition” that is imprinted and not expressed if inherited
from the mother. At the same time, on the paternal X chromosome, this locus is
functionally active and is not imprinted in meiosis. The locus is presumably located in
the pericentromeric region of the long or short arm of the X chromosome (Xp11.23-
Xq) [32]. Studies of the dependence of verbal and nonverbal memory on the parental
origin of the X chromosome have shown that girls with Turner syndrome with a
paternal X chromosome do not differ in this indicator from the control group (girls with
a normal karyotype 46,XX), and girls with a maternal X chromosome do not differ in
visual-spatial (motor) memory. These data suggest that the X chromosome contains
one or more imprinted genes responsible for memory function [22]. These observations
suggested that there is a genetic locus for “social cognition” that is imprinted and not
expressed if inherited from the mother. At the same time, on the paternal X
chromosome, this locus is functionally active and is not imprinted in meiosis. The locus
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Is presumably located in the pericentromeric region of the long or short arms of the X
chromosome (Xp11.23-Xq) [32]. Studies of the dependence of verbal and nonverbal
memory on the parental origin of the X chromosome have shown that girls with Turner
syndrome with a paternal X chromosome do not differ in this indicator from the control
group (girls with a normal karyotype 46,XX), and girls with a maternal X chromosome
do not differ in visual-spatial (motor) memory. These data suggested that the X
chromosome contains one or more imprinted genes responsible for the memory
function [22].These observations suggested that there is a genetic locus for “social
cognition” that is imprinted and not expressed if inherited from the mother. At the same
time, on the paternal X chromosome, this locus is functionally active and is not
imprinted in meiosis. The locus is presumably located in the pericentromeric region of
the long or short arms of the X chromosome (Xpl11.23-Xq) [32]. Studies of the
dependence of verbal and nonverbal memory on the parental origin of the X
chromosome have shown that girls with Turner syndrome with a paternal X
chromosome do not differ in this indicator from the control group (girls with a normal
karyotype 46,XX), and girls with a maternal X chromosome do not differ in visual-
spatial (motor) memory. These data suggested that the X chromosome contains one or
more imprinted genes responsible for the memory function [22].

Conclusion. Over the past 80 years since the first description of a patient with
Turner syndrome, great strides have been made in studying the clinical picture,
etiology, pathogenesis, treatment and social adaptation of patients. However, it should
be acknowledged that many problems remain unresolved. Thus, information on the
genetic determinants of Turner syndrome is still fragmentary, the contribution of
imprinting to embryonic death of fetuses with the 45,X karyotype, as well as to the
development of Turner syndrome symptoms, remains controversial, the correlation of
the degree of expression and the combination of individual symptoms with a certain
type of abnormal karyotype is discussed.
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ILDIZMEVALARNI YIG‘IB-TERIB OLISHGA MO‘LJALLANGAN
KOVLAGICHNING PARAMETRLARI

Karimov Akmal Akbarovich
Texnika fanlari bo‘yicha falsafa doktori.

To‘rayev Shahzod Muyiddin o‘g‘li
Mustagqil izlanuvchi

Annotatsiya: Ushbu magqolada ildizmelar, jumladan kartoshkalarning dunyo
bo yicha yetishtirish bo ‘vicha ma’lumotlar hamda ularni yig ‘ib-terib oladigan
texnikalarni ilmiy yechimlari tahlili ko ‘rsatilgan.

Kalit so‘zlar: energiya-resurstejamkor, ish unumi, panjarali lemex, chiviglar,

oraliq lemex.

Kirish. Energiya-resurstejamkor va ish unumi yuqori bo‘lgan qishloq xo*jaligi
texnikalarini ishlab chiqarish yetakchi o‘rinlardan birini egallab kelmoqda.
Mamlakatlarda energiya-resurstejamkor texnikalarni ishlab chigarishda, jumladan
kartoshkani kovlab olish jarayonida kam energiya sarflaydigan texnikalarni hisobiga
yuqori unumdorlikni ta’minlaydigan panjarali lemexlar va tebranuvchan xivichlar
bilan jihozlangan takomillashtirilgan kartoshka kovlagichni ishlab chigish, ishchi
qismlarining yuqori ish sifatini ta’minlaydigan parametrlarini asoslash kabi
yo‘nalishlarda tadqgiqotlar olib borish muhim ahamiyat kasb etadi.

Hozirgi vaqtda kartoshka 150 mamlakatda 20 min.ga dan ko‘proq maydonda
yetishtiriladi. Ko‘p hajmdagi kartoshka yetishtiradigan davlatlar bo‘yicha ma’lumotlar
1.1-jadvalda keltirilgan.
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1.1-jadval
Ko‘p hajmdagi kartoshka yetishtiradigan davlatlar bo‘yicha ma’lumotlar
[23, 24]
Kartoshka yetishtiradigan davlatlar
Ne Ekilgan Ishlab
2019 il rr;?r:/i?u;n Hoisi;ﬂz)r lik Ch(ir?]?r:;Sh Jahonda, %
gektar) tonna)
1 Xitoy 4915 187 91.881 24,80 %
2 Hindiston 2173 231 50.190 12,54 %
3 Rossiya 1239 178 22.075 5,96 %
4 Ukraina 1309 155 20.269 5,47 %
5 AQSH 381 503 19.182 5,18 %
6 Germaniya 272 390 10.602 2,86 %
! Bangladesh 468 206 9.655 2,61 %
8 Fransiya 207 413 8.560 2,31 %
9 Hollandiya 166 420 6.961 1,88 %
10 Polsha 302 214 6.482 1,75 %

Respublikamizda 2021 yilning yakuni bo‘yicha asosiy ekin maydonlariga
kartoshka 67,9 ming gektarga ekilgan hamda takroriy ekin sifatida ham 28,6 ming
gektarga ekilgan bo‘lib, 3,0 min. tonna kartoshka yetkazilgan.

Kartoshka asosan Andijon, Namangan, Samargand, Surxondaryo, Toshkent va
Farg‘ona viloyatlarida yetishtiriladi. Biroq keyingi yillarda sabzavot, poliz va

kartoshka ekinlarini yetishtirish boshga viloyatlarda ham rivojlanib bormoqda.
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1.2-jadval

Qashqadaryo viloyati dehqon xo‘jaliklari va aholi tomorqalari ekin maydonlari
bo‘yicha (2022 yil) ma’lumoti

Dehqgon Shundan
Tuman X0 "f‘lhk‘ Jami ekin | tomorga shundan shundan
lari va . dehgon
Ne | (shahar) lar maydoni, yer ..
i tomorga . xo‘jalik-
nomi . ga egalari gektar S gektar
yer egalari ) lari soni
. soni
soni
Qarshi
1 : 53 805 4770 52 482 4 450 1323 320
tumani
2 | Yakkabog® 52 561 6 167 51114 5644 1447 523
3 | Mirishkor 20 230 2832 19 757 2 668 473 164
4 | Dehgonobod 27 001 4 031 24752 2972 2 249 1059
5 | Muborak 14 286 1593 14 176 1561 110 32
6 | Kasbi 36 277 4001 36 093 3957 184 44
7 | Nishon 27 229 3281 26 352 3012 877 269
8 | Koson 54 140 6725 52912 6 308 1228 417
9 | Qamashi 45 865 7674 44 603 7 360 1262 314
10 | Chiroqchi 76 450 11 450 74 413 10 814 2 037 636
11 | G‘uzor 38 696 2615 38 408 2510 288 105
12 | Kitob 54 455 4 955 51779 4185 2676 770
13 | Shahrisabz 49 045 4835 | 45637 | 3757 | 3408 | 1079
tumani
14 | Shahrisabz 25 848 342 25848 | 342
shahri
15 | Qarshi shahri 35571 674 35571 674
Kamu: 611 459 65 945 593 897 60 214 17 562 5731

Qashgadaryo viloyatida jami ekin maydoni 65945 gektarni tashkil etadigan
bo‘lsa, shundan tomorga yer egalari ekadigan maydon 60214 gektarni hamda dehgon
xo‘jaliklarida ekiladigan ekin maydon 5731 gektarni tashkil qiladi.
Kartoshka kovlagichlarning konstruksiyalari va ishlash jarayonlarini tahliliga
ko‘ra hozirgi paytda qo‘llanilayotgan kartoshka qazish mashinalari qo‘yilgan
talablarga to‘liq javob bermaydi, ularning tortishga qarshiligi nisbatan katta, mehnat
unumdorligi past, natijada kartoshkani gazib-yig‘ib olish agrotexnik muddatlarda
bajarilmaydi. Shuning uchun kartoshka kovlagichlarda kam energiya sarf giladigan,

qazish sifatini yaxshilaydigan istigbolli ishchi organlarni yaratish magsadga muvofiq.
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Kartoshka kovlagich ikkita pushtadagi kartoshkalarni kovlashga mo‘ljallangan.
Shuni e’tiborga olgan holda 1-rasmga asosan oraliq lemexning kengligini gator oralig*i
kengligi By, asosiy lemexning kengligi B, va lemexlar orasidagi tirgishning kengligi by
ni e’tiborga olgan holda quyidagi ifoda orqali aniglaymiz

B, =B,—B -2, 1)
bunda Bx— qator oraligi kengligi, cm;

b;— lemexlar orasidagi tirqishning kengligi, cm.

B, =B, — {bm +20 + Z(h _h er n, jctggoq} —-2t,-2b, (2

Arap B=75 cm, B=55 cm Ba b;=3 cm [101; 19-41-6., 54; 16-19-6.] bo‘lsa
ifodaga asosan B,~13,5 cm.

Olimlar tomonidan olib borilgan tadgiqotlarga asosan lemexning ochilish
burchagi y ni uning tig‘i bilan o‘tlar qoldiqlari va kartoshka poyalari ildizlarini sirpanib
kesilishi shartidan aniqlanadi. Unga ko‘ra 7 =0,5(0,57—¢,), bunda ¢: — tuprog va
kartoshka ildizlarini lemex tig‘i bo‘yicha ishqalanish burchagining maksimal qiymati,
°, ifodaga ¢1=40-45° qo‘yib, lemex tumshug‘ining ochilish burchagi 80-90° oralig‘ida
bo‘lishi lozimligini aniglaymiz. Kartoshka kovlagichlarda y=90° qabul qilingan.

B2

[
\

Lo."

el _.U.!.’!LQ b
b1, B,

v Ll

25 Bo.'

1-rasm. Panjarali lemexning parametrlarini aniglashga doir sxema

Lemexni gorizontga nisbatan og‘ish burchagi a ni aniglash bo‘yicha
A.A.Sorokin va boshgalar tadgiqgotlar olib borishgan. Ularning olib borgan
izlanishlariga ko‘ra a burchak 22-30° oralig‘ida bo‘lishi lozim. a=22° qabul gilamiz.
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Xulosa. Olib borilgan tadgiqotlar natijalari asosida quyidagi xulosalar tagdim
etildi:

1. Kartoshkalarni tuproq massasidan talab darajasida ajratib olishi uchun
elaklanish panjarali lemexlarda boshlanishi va tebranuvchi xivichlarning uchida
tugatilishi lozim.

2. O‘tkazilgan nazariy tadqiqotlar natijalari bo‘yicha kam energiya sarflagan
holda talab darajasidagi kartoshkalarni yo‘qotilishi va shikastlanishini ta’minlash
uchun panjarali lemexning eni 50-60 cm oralig‘ida, uni gorizontga nisbatan o‘rnatish
burchagi 20-26° oralig‘ida, panjaralar orasidagi masofa 3 cm, lemexni uzunligi 38 cm,
panjara xivichlari soni 8 dona, oraliq lemexning kengligi 13.5 cm bo‘lishi lozim.

3. Panjarali lemexning tortishga garshiligi uning parametrlari, kovlash chuqurligi,
agregatning harakat tezligi hamda tuprogning fizik-mexanik xossalariga bog‘liq bo‘lib,
0,8-1,1 m/s tezlik oralig‘ida 1,34-1,61 kN ni tashkil etadi.
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JIOTUCTUYECKHUE TEXHOJIOTHHU IMTEPEBO30K
KAJIBIIMHUPOBAHHOM COJbI: AHAJIN3 COBPEMEHHBIX
MOJIXO0/10B

Hypyanaes Ilapaxar bexkTusieyBuu
ctp-npen. Kapakannakckuii rocy1apcTBEHHBIN yHUBEpcUTeT UM. bepaaxa

AHHOTAIIUA

B cmamve paccmampusaiomcs cospemennvie no2ucmuueckue MmexHoI02ul,
ucnonb3zyemvle 015l nepego3Ku KanbYuHUpOBAHHOU CoO0vl, eKII04As
JHCENE3HOOOPONCHDBIU, MOPCKOU, ABMOMOOUNbHBIU U KOMOUHUPOBAHHBIL MPAHCHOPHI.
AHanusupyromes npeumywecmea u HeOOCmMamKy Kaxcoo20 6u0a mpaHcnopmuposKu,
a makdce Hogble Memoobl KOHMeUHepu3ayuu, MOHUMOPUHeAd U YNPAGLeHUs YeNOUKAMU
nocmasok. Ocoboe GHUMAaHUe YOeNeHO IKOLOSUYECKUM ACNEeKMAaM JO2UCIUKU U
sHeOpenuto "zenenvix” mexnono2uti 01 CHUMNCEHUS YelepoOHO20 Cledd Nepeso30K.
Aemopbl  npuxoosam K 6bl800y, uUMO KOMOUHUPOBAHHBIE CXeMbl OO0CMABKU U
yughposuzayus 102UCMU4ecKUx npoyecco8 cnocooCmeyom onmuMU3ayuy 3ampam u
NOBBLILUEHUIO ONEPAMUBHOCMU 00CNABKU.

Knrouesvie cnosa: xanoyunupo8anuas cooa, 102UCMUKAd, mpaHCnopmuposKa,
KOHMmeltuHepu3ayus, MOHUMOPUHe, KOMOUHUPOBAHHbIE NEPEBO3KU, IKOJI02US, YEeNnoUKU
nocmasox, "3enenvie” mexnonocuu.

BBenenue

KanpunnupoBanHas coaa (kapOOHAT HATpHUsl) SABISIETCS BaXXHBIM XUMHUYECKUM
IIPOJYKTOM, HCIOJIb3YEMBIM B PA3JIMYHBIX OTPACISAX MPOMBILUIEHHOCTH, TaKUX Kak
CTEKOJIbHAs, XUMUYECKAsI, METAJUTypruueckast 1 nuuieBast. C yueToM 3HaYUTEIBHOIO
o0beMa MPOU3BOICTBA U PACTIPOCTPAHEHHUSI 10 BCEMY MUPY, 3P (EKTUBHAS JTOTUCTHKA
TPAHCIIOPTUPOBKU KAJIBLIMHUPOBAHHOM COJIbI CTAHOBHUTCS BaXXHBIM (PAKTOPOM JIsI
oOecreyeHnss KOHKYPEHTOCIIOCOOHOCTH MPEANPUSATUNA U ONTUMHU3ALMK UX 3aTpat. B
CTaTh€ AHAIMZUPYIOTCS COBPEMEHHBIE JOTMCTUYECKHUE TEXHOJOTUH, NMPUMEHSEMbIE
JUISL TIEPEBO3KH KAJIbLIMHUPOBAHHOM COJAbI, pPACCMaTpPUBAIOTCS WX MPEUMYIECTBA,
HEJOCTATKU U BO3MOXKHBIE ITyTH YIy4YLICHUS.
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MeToasbl

HccnenoBanrie MpoBEJICHO HAa OCHOBE aHalIM3a JIMTEPATYPHBIX HCTOYHHUKOB,
OTYETOB JIOTUCTUYECKUX KOMIAaHUM, TAHHBIX CTATUCTUKUA U UHTEPBBIO C IKCIIEPTAMH.
Jiist ananm3a ObUTH UCTIOIB30BaHBI CIIETYIOIIUE METOIbI:

1.Kauecmegenmnwiii ananuz — JUisl U3y4eHUs JTOTUCTUYECKUX TEXHOJOTUH U UX
MIPUMEHEHUS B PA3HBIX OTPaCIIsX.

2. Konuuecmeennwviii ananuz — JIjs OIEHKH KOHOMHUYECKOW 3P (HEKTUBHOCTH
Pa3JIMYHBIX METOJ0B TPAHCHOPTUPOBKH.

3. Dxcnepmmuble uHmepsvio — A OIICHKU TEPCIEKTUB PA3BUTHS JIOTUCTHKHU
MEPEBO30K KAIBIIUHUPOBAHHOU COJIBI.

PesyabTarsl

1. Tuner mpancnopmuposku. Jljis TEpPeBO3KU KaJbIIMHUPOBAHHON COJIBI
WCIIONB3YIOTCA  pa3Hble BHABl  TPAHCIOPTA:  JKEJIE3HOAOPOXKHBIM, MOPCKOM,
aBTOMOOUJIbHBIN U KOMOMHUPOBAHHBIN. BBIOOP TpaHCTOPTHOTO CpencTBa 3aBUCHUT OT
o0beMa MPOAYKIMH, PACCTOSHUS A0 MOTPEOUTENs U TpeOOBaHUN MO COXPAHEHHIO
KauecTBa rpysa.

- XKenesnooopooicuwiit. mpancnopm. VICOnb3yeTcs: MPEUMYLIECTBEHHO s
MepeBO3KH OOIBITNX 00BEMOB Ha JajbHUE paccTosHUs. [IpenMyiiecTBaMu ABISIOTCS
HU3Kasi CTOMMOCTh M BO3MOXHOCTh IEPEBO3KM Ha OOJIBIIUX PACCTOSHUAX, OJIHAKO
CYIIIECTBYIOT OIpaHUYEHUS 110 THOKOCTH MapIIpyTOB.

- Mopckoti mpancnopm. 1IpuMeHsieTcss sl MEXAYHAPOIHBIX NMEPEBO30K, YTO
OCOOEHHO aKTyaJlbHO MpH 3Kcropte. HecMOTpss Ha OTHOCHUTENBHO JOJTHE CPOKHU
JIOCTaBKH, MOPCKHE  TIEPEBO3KM  OO0ECMEUMBAIOT HHU3KYI0  Cce0ECTOUMOCTH
TPaAHCTIOPTUPOBKH Ha OOJIBIINE PACCTOSHUSI.

- Aémomoobunvusiii mpancnopm. Vicnosib3yeTcs ISl IEPEBO30K HA HEOOJIbIIINE
pacCTOSIHUSI WM B Ciy4asiX, Korma TpeOyeTrcss Owictpasi noctaBka. OCHOBHOE
MPEUMYIIECTBO — THUOKOCTh MapIIPyTOB, OJHAKO AaBTOMOOWIbHBIC TIEPEBO3KU
oOnagaroT 60Jee BRICOKOW CEOECTOUMOCTBIO M0 CPABHEHUIO C KEJIE3HOJAOPOKHBIM U
MOPCKHUM TPAHCIIOPTOM.

- Kombunuposannvie nepesosxu. B mocnenHue roasl HauOoOJblIeEe Pa3BUTHE
MOJTYYMIIM KOMOMHUPOBAHHBIE CXEMBbI JTOCTaBKH, KOTOPhIE COYETAIOT NMPEUMYIIEeCTBA
Pa3JIMYHBIX BUIOB TpaHcnopTa. Hanmpumep, xKeae3HOI0POKHBINA TPAHCIIOPT B CBSI3KE C
aBTOMOOUITEHBIM TIO3BOJISIET CHU3UTh U3JIEPKKU U YCKOPUTH JJOCTABKY.

2. Kommeiinepuzayusa u ynaxoeéxa. COBpPEMEHHbIE TEXHOJOTHH IO3BOJISIOT
MCIIOJIH30BaTh KOHTEHHEPHI /I TEPEBO3KH CHIMYYHUX TPY30B, YTO MUHUMH3UPYET
MOTEPU MPOYKTA MPU TPAHCIOPTUPOBKE M YIPOIIAET MPOIIECC OTPY3KH/Pa3rpy3KHu.
BaxHo Takke mpUMEHEHUE CHEIUaTu3UPOBAHHBIX KOHTEHHEPOB JJIsi OOECIeueHUs
COXPAHHOCTHU MPOAYKTa U MPEAOTBPAICHUS 3arPSI3HECHUM.
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3. Texnonocuu MmoHUMOpUHeA U YNPAGIEHUS YENOYKAMU HNOCMABOK.
CoBpeMeHHBIE JIOTHCTHYECKIE KOMIIAaHUU aKTUBHO BHEAPSIOT ITU(POBBIC TEXHOJIOTHH
JUISl YIIPaBJICHUSI 1LIETIOYKAMU TOCTAaBOK. VICMOJIb30BaHME CHUCTEM MOHUTOPUHTA B
peanbHOM BpeMmeHHu (Hampumep, GPS-Tpekepsl U CUCTEMBbI KOHTPOJIS BIIAXKHOCTU U
TeMIepaTypbl) MO3BOJIIET KOHTPOJIUPOBATH YCJIOBHUS TPAHCIIOPTUPOBKH U BOBPEMS
pearupoBaTh Ha BO3MOXKHBIE TIPOOIEMBI.

4. Dxonoeuyeckue acnekmol. B yClIoBusX pocta TpeOOBAaHUN K SKOJOTHUYHOCTH
JIOTUCTUKH, KOMITAHUU BHEJPSIOT TEXHOJIOTHUHU, TTO3BOJISIONINE CHIKATh YIIIEPOIHbBIN
cien TepeBO30K. Hampumep, HCHONIB30BaHUE 3JIIEKTPUUECKUX TPY30BUKOB IS
TPAHCTIOPTUPOBKH HA KOPOTKUE PACCTOSIHUS WM ONTUMHU3ALMS MAPIIPYTOB JIJIsi
COKpaleHus MoTpeOIeHUs TOILINBA.

O6cyxneHue

Pe3ynbraThl uccnenoBaHus MOKA3bIBAIOT, UTO ONTHUMHU3ALUS JOTUCTUUYECKUX
MPOIIECCOB MPHU MEPEBO3KE KAJTBIIMHUPOBAHHOMN COJIbI MOXKET CYIIECTBEHHO MOBIIUSITH
Ha  KOHEYHYIO CTOMMOCTb  mpoaykiuu. HecMoTps Ha  mpeumyliecTBa
KEIIE3HOJOPOKHOTO M MOPCKOTO TPAHCIOPTa, UX HCIOJb30BAHUE OTPAHUYUBACTCS
MH(DPaCTPYKTYpHbIMU U BpeMeHHbIMH (pakTopamu. [losTomy Oyayiiee mepeBO3OK,
BEPOSATHO, 3a KOMOMHUPOBAHHBIMU CXEMaMH W KOHTEHHEPHBIMU TEXHOJIOTHSIMH,
KOTOpBbIC TO3BOJISIIOT COKPATUTh 3aTpaThbl M MOBBICUTH OMNEPATUBHOCTH. BaXKHBIM
aCIEKTOM CTAaHOBMUTCS Pa3BUTHE TEXHOJOTHH YNpaBJICHUS 1EMOYKAMH IOCTaBOK,
KoTopoe oOecrneurBaeT KOHTPOJb HaJl KadeCTBOM TIpy3a Ha BCeX JTamax
TPaAHCTIOPTUPOBKH.

3akJjloueHue

O (DeKTUBHBIE JIOTUCTUYECKUE TEXHOJIOTUU TMEPEBO3KHU KaJbLIMHUPOBAHHOMN
COJbI UTPAIOT KJIIOUEBYIO POJIb B IIETIOYKE MOCTABOK, OKA3bIBasl 3HAUUTEILHOE BIUSIHUE
Ha ce0eCTOMMOCTh MPOMYKIIMHM M KadeCTBO OOCIYKHMBaHHS KIMEHTOB. BHenpeHwme
COBPEMCHHBIX TEXHOJIOTHH KOHTeHHepu3aluu, IU(POBOr0O MOHUTOPHUHTA H
KOMOMHHUPOBAHHBIX CXEM TIEPEBO30K SIBISICTCS OCHOBHBIM TPEHJIOM B JIOTHCTHUKE
KaJbLIMHUPOBAHHON COJBI. Y CTOMYMBOE PAa3BUTHE ATHUX MPOLECCOB M WHTETPALUS
AKOJIOTMYHBIX PEIICHUA CTaHyT BaXKHBIM HAMpaBJICHUEM JUISl  TOBBIIICHUS
KOHKYPEHTOCTIOCOOHOCTH JIOTUCTUYECKUX KOMMAHWUW U YIOBJICTBOPEHUS PACTYLIUX
TpeOOBaHMM phIHKA.
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Annotatsiya: Kalsiy manbai tuxum po ‘stlog ‘i dastlab 2:1 nisbatda 30% lik sirka
kislotasi bilan reaksiyaga kiritildi. Jaroyon tugagach filtrlandi,eritma tarkibidagi suv
bug ‘latildi. Cho ‘kmada kalsiy asetat hosil bo ‘ldi.Kalsiy asetat bilan limon kislotasi
reaksiyaga kiritildi. Limon kislotasi 10% li konsentratsiyaga ega va kalsiy asetat va
limon kislota 3:2 nisbatda. Jarayon 30-60°C harorat oralig ‘ida 3-5 soat davom etdi.
Doimiy separatsion jarayon orqgali reaksiya amalgam oshirildi.Reaksiya 60C
haroratga yetkanda oq kristall cho ‘kma hosil bo ‘Idi. Cho ‘kmani filtrlandi va mufilniy
pech yordamida 50-60°C oralig ‘ida 4.5-5 soat davomida quritildi.Hosil bo ‘Igan ogq
kukun kalsiy sitrat ozig-ovgat va farmavsevtika sanoatida kalsiyning yaxshi
o zlashadgan manbai sifatida foydalanish imkoniyatiga ega hisoblanadi.

Kalit so‘zlar: Tuxum po ‘stlog ‘i, kalsiy karbonat,reaktiv apparat, ozig-ovqat
sanoati, limon kislotasi, quritish, kalsiy sitrat.

Kirish.

Dunyodagi asosiy sog‘lig muammolaridan biri bu kalsiy etishmovchiligi bo‘lib, u
osteoporozga olib kelishi mumkin. Dunyoda 200 millionga yagin odam osteoporozdan
aziyat chekmoqda. So‘nggi nashrlar kalsiyni iste’mol qilishni yaxshilashning samarali
usullarini o‘rganib chiqdi, ulardan biri funktsional ozig-ovqat [1] orgali amalgam
oshirish mumkun deb takidlaydi. Ma’lumki tuxum butun dunyo aholisining aksariyati
tomonidan iste’mol qilinadigan to‘yimli, oson sotib olinadigan, arzon oziq-ovgat
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manbaidir. Tuxumning katta iste’moli juda ko‘p miqdorda tuxum qobig‘i
chigindilarining paydo bo‘lishiga olib keladi[2].

Har yili dunyo bo‘ylab katta miqdorda tuxum qobig‘i chigindilari (TP) ishlab
chigariladi, ammo ularning aksariyati chigindi sifatida atrof-muhitga utilizatsiya
gilinadi. Bu ekologiyaning buzilishiga shuningdek potentsial bioxavfni oshiradi.
Qishloq xo°‘jaligi, ozig-ovgat sanoati tomonidan ishlab chigariladigan turli
chigindilarni transformatsiya gilishning innovatsion usullarini ishlab chigish "nol
chiqindisiz" yondashuvga yo‘naltirilgan barqaror chiqgindilarni boshqarish asosiy
magsadlardan biridir[2]. Tuxum qobig‘i - tuxumning gattiq tashqi goplamasi. U asosan
kalsiy karbonatdan iborat, kalsiyning keng targalgan shakli. Qolganlari ogsil va boshga
minerallardan iborat. Kalsiy ko‘plab ozig-ovqgatlarda, shu jumladan sut mahsulotlarida
ko‘p bo‘lgan muhim mineraldir. So‘nggi o‘n yilliklarda tovuq tuxumidan ishlangan
tuxum qobig‘i kukuni tabiiy kalsiy qo‘shimchasi sifatida ishlatilgan. Tuxum qobig‘ida
taxminan 40% kalsiy bor.

Qishloq xo‘jaligi, ozig-ovqgat sanoati chigindilari shunchaki tashlab yuborilishi
mumkin bo‘lgan chiqgindilar emas, chunki u kimyoviy moddalar kabi yuqori
qo‘shimcha qiymatga ega bo‘lgan turli xil mahsulotlarni ishlab chigarish uchun
ikkilamchi xom ashyo sifatida ishlatilishi mumkin bo‘lgan yuqori qiymathi
biokomponentlar manbai hisoblanadi. Qishloq xo°jaligi, oziq-ovqgat sanoatida ishlab
chiqariladigan turli chigindilar orasida tuxum qobig‘i chiqindilari (TP) muhim o‘rin
tutadi. O‘rganishla davomida turli ma’lumotlar bazasida 1973 yildan hozirgi kungacha
tuxum po‘stlog‘idan foydalanish imkoniyatlari bilan bog‘liq jami 1141 ta ilmiy maqola
nashr etilgan, 2018 yildan boshlab har yili 100 dan ortig nashr etilgan maqgolalar. 2018
yilda Yevropa Ittifogida 78 949 623 t va 7 770 000 t tovug tuxumining yillik dunyo
miqyosida ishlab chiqgarilishi va tuxum qobig‘i tuxum massasining taxminan 10-11%
ni tashkil etishi asosida har yili dunyo bo‘ylab kamida 7,894,962 t TP ishlab
chigarilishini taxmin gilish mumkin[3].

Global ozig-ovqat chiqgindilarini kamaytirish va kalsiyga bo‘lgan ehtiyojni
qondirish uchun arzon kalsiy manbasini ta’minlash yondashuvi, tuxum qobig‘ining
insonning normal fiziologik funktsiyalarini tartibga solishdagi roli, ozig-ovgat
sanoatida qo‘llanilishi va texnikasi haqida ma’lumotlar mavjud. Tuxum qobig‘i
tabiatdagi eng keng targalgan biomateriallardan biridir. Ozig-ovgat sanoatining
qo‘shimcha mahsuloti sifatida ular muhim chiqindilarni tashkil qiladi, chunki ular
tuxum sarig‘i va albumindan foydalanishdan keyin tashlanadi. Tuxum qobig‘ida
(minerallashgan gatlam) 95% minerallar (93,5% CaCQO3 ) va 3,4% organik moddalar
mavjud bo‘lib, ulardan foydalanish kamroq va kamdan-kam hollarda qayd etiladi[6].

Tuxum po‘stlog‘i tarkibidagi makro va mikro elementlar
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Tuxum Tuxum
po‘stlog‘idagi makro po‘stlog‘idagi
_ va makro va .
N Element Nomlanishi mikro elmentlar | Xatolik N Element | Nomlanishi |mikro elmentlar Xatolik
miqdori miqdori
mikro gramm mikro gramm
1| MgO | Magniy oksidi <78 34 Y Ittiriy <0.2 -
1| AlLO; |Alyuminiy oksidi 123.3 2.6 35 Zr Zirkoniy <0.2 -
3| Al Alyuminiy 65.3 1.4 36 Nb Niobiy <0.2 -
4 SI0, Kremniy oksidi <10 - 37 Mo Molibden <0.2 -
5 Si Kremniy <4.8 - 38 Ru Ruteniy 0.7 0.2
6| P.0s [Fosfor (V) oksidi 3848 23 39 Rh Rodiy 06 0.1
7 P Fosfor 1679 10 40 Pd Palladiv <0.2 -
8| SOs Sulfoksid 3740 13 41 Ag Kumush <0.2 -
9 S Oltingugurt 1498 5 42 Cd Kadmiy <0.2 -
10 ClI Xlor 460.3 1.8 43 In Indiy <0.3 -
11 K0 Kaliy oksidi 863.6 7.4 44 Sn Qalay 2.1 0.3
12| K Kaliy 716.9 6.1 45 Sb Surma <0.4 -
13| CaO Kalsiy oksidi 467100 100 46 Te Tellur <0.5 -
14| Ca Kalsiy 333800 100 47 | Yod <0.6 -
15| Sc Skandiy 605 14 48 Ca Seziy <0.8 -
16| Ti Titan <0.3 - 49 Ba Bariy 42.6 3.3
17V Vanadiy 51 0.5 50 La Lantan <15 -
18| Cr Xrom 35 0.4 51 Ce Seriy <79 -
19| mno | Margenes(ih 6.7 0.6 52| Pr | Prazeodim <0.9 -
oksidi
20 Mn Marganes 5.2 0.4 53 Nd Neodim <0.9 -
21| Fe,Os [Temir (I1I) oksidi <6.5 - 54 Sm Samariy 394 1.8
22|  Fe Temir <4.6 - 55 Yb Itterbiy <2.0 -
23| Co Kobalt <1.0 - 56 Hf Gafriy <0.5 -
24 Ni Nikel <13 - 57 Ta Tantal <0.4 -
25/ Cu Mis 6.8 0.5 58 W Volfram <0.5 -
26| Zn Rux 3 0.3 59 Au Oltin <0.2 -
27| Ga Galiy <0.4 - 60 Hg Simob <0.6 -
28| Ge Germaniy <0.3 - 61 TI Talliy <0.1 -
29| As Mishyak 0.2 0.1 62 Pb Qo‘rg‘oshin 1.5 0.3
30 Se Stronsiy <0.1 - 63 Bi Vismut <0.3 -
31 Br Brom 0.2 0.1 64 Th Toriy <0.1 -
32 Rb Rubidiy 0.4 0.1 65 U Uran <0.4 -
33 Sr Stronsiy 212.9 0.5
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Jadvaldagi ma’lumotlar shuni ko‘rsatadiki, fabrikada yetishtirilgan tovuq
tuxumini qobig‘i tarkibida makro va mikro elementlar Ca 333800 mg; Fe 4.6mg; Mg
47 mg; P 1679 mg miqdori aniglandi [14] . Kalsiy tuzlari tuxum qobig‘idan olinishi
mumkin va u o0zig-ovgat qo‘shimchasi,stabilizator va oziq-ovgat mahsulotlarida
quyuglashtiruvchi sifatida ishlatilishi mumkin. Kalsiy tuzi yangi meva va sabzavotlar
sifatini saglab golish uchun mustahkamlovchi vosita sifatida ishlatiladi.

Odatda, odamlar klinik ko‘rsatmalarda belgilanganidek, dietadagi kalsiyni etarli
miqdorda iste’mol qilmaydi. Bundan tashqari, ko‘p odamlar laktoza intoleransiyasidan
aziyat chekadigan Osiyo kabi mintagalarda kalsiyning dietadagi ehtiyojlarini
gondirishga yordam beradigan yangi kalsiy manbalarini ishlab chigish muhimdir.

Usullari.
Kalsiy preparatlari va ularning olinishi, tarkibi jadval asosida
Hozirgi kunda butun dunyoda kunlik kalsiy miqdorini ta’minlash shuningdek
0zig-ovqgat sanoatida foydalanish uchun turli xil kalsiy preparatlari ishlab chigarilgan
bo‘lib, bu preparatlar tarkibida kalsiy tuzining miqdori kop’rsatgichlarini, qo‘shimcha
Kalsiy manbai sifatida ishlatilishi mumkin bo‘lgan Kalsiy birikmalari quyidagi jadval
asosida ma’lumot berilgan:

100 mg tuzdagi -
. Kalsiynin . - .
Kalsiy elementar Kalsiy tuzlarining olish . .
i . g (%) . Olish usuli
tuzlari kalsiy (mg) . . manbalari
. migdori
migdorda
Kalsiy Ohaktosh, marmar, bor, Tabiiy,organik,
400 40 marjon, tuxum po‘stlog‘i, D
karbonat L L sintetik
istriyde qobig-i,
Kalsiy xlorid 270 27 Ohaktosh, marmar, tuxum Organik, sintetik
po‘stlog‘i
Uch asosli . Ohgktos'h, Sl.Jyak’ . Tabiiy, organik,
. 400 40 gidroksiapatit minerallari, L
kalsiy fosfat . o sintetik
tuxum po‘stlog‘i
Kalsiy sitrat 210 21 Tuxum po'stlog'i c_>haktosh, Organik, sintetik
marmar, marjon
Kalsiy laktat 130 13 Ohaktosh,marmar,tuxum Organik, sintetik
po‘stlog’i
Kalsiy 90 90 Ohaktosh, marmar Organik, sintetik
glyukonat
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Fosfor bilan kalsiy birikmalariga nisbatan shuni ta’kidlash kerakki, zamonaviy
inson tanasiga fosfor yuki allagachon oshgan shuningdek kalsiy fosfatning tabiiy
shakllarida qo‘rg‘oshinning miqdori ko‘p. Kalsiy laktat va kalsiy glyukonat juda kam
clementar Kalsiyni o°‘z ichiga oladi - mos ravishda 13% va 9%. Kalsiy
glyukonat kalsiyning eskirgan va samarasiz shakli. Eng qulay sharoitlarda Kalsiyning
so‘rilishi taxminan 20% ni tashkil qiladi. Shuni alohida ta’kidlash kerakki, siz kuniga
20 tagacha tabletka olishingiz kerak bo‘ladi. Kalsiy xlorid asosan eritmalarda
ishlatiladi. Shuning uchun, fagat ikkita raqgobatchi bir-biriga garshi turadi: kalsiy sitrat
va kalsiy karbonat.

Natijalar.

Tovuq tuxum qobig‘i kalsiyning so‘rilishi bir necha tadqiqotlarda qayd
etilgan. Sichqonda olib borilgan tadqiqotda tuxum qobig‘i kalsiyning so‘rilishi
49,59% ni tashkil etdi. Tovuq tuxum qobig‘ining kalsiyning so‘rilishi soya ogsiliga
asoslangan dietada CaCO 3 dan ham yaxshiroq edi, cho‘chqa go‘shtining kazeinga
asoslangan dietasida ular orasida hech ganday farg topilmadi. In vitro tadgiqotida,
shuningdek, tovuq tuxum qobig‘i kalsiyining biologik mavjudligi limon kislotasi,
askorbin kislotasi va hesperidin qo‘shilishi bilan oshirilishi mumkinligi haqida xabar
berdi . Tuxum qobig‘ining 94-96% ni tashkil etadigan CaCO ; birgalikda boshga
moddalar ham topilgan: suv, organik moddalar (4%), ogsil va lipidlar va boshga
noorganik moddalar, masalan, magniy. karbonat (1%) va kaltsiy fosfat (1%) [1].

Dunyo bo‘ylab tuxum po‘stlog‘idan ishlab chiqariladigan tabletka va
go‘shimchalar

Kalsiy qo‘shimchalari bozori tuxum po‘chog‘i chigindilarini qo‘llash uchun
jozibador sektordir. Bone Health Original ™ kapsulalari suyak sog‘lig‘ini magsad
qilib qo‘yadi va tuxum po‘stlog‘ini oson hazm bo‘ladigan, yuqori kalsiy manbai
sifatida ¢’lon giladi .Xuddi shunday, OVOCET ® inson va hayvonlar iste’'moli uchun
yuqori darajada so‘riladigan kalsiyning qo‘shimcha manbai sifatida tuxum po‘chog‘iga
asoslangan mahsulotdir. Ushbu patentlangan kukunga hasharotlar cho‘kadi. Eggshell
Calcium Supplement ™uy hayvonlari sanoati uchun ishlab chigilgan yana bir tuxum
po‘stlog‘i asosidagi sog‘ligni saglash mahsulotidir. Noriliya tuxum qobig‘i kalsiyi
yangi ishlab chiqarilgan ozugaviy qo‘shimchaning asosiy tarkibiy qismidir[8]. Ersag
tuxum qobig‘i plansheti 0zig-ovqat qo‘shimchasi sifatida ishlab chiqariladi. U plomba
yoki qo‘shimchalarni o‘z ichiga olmaydi [9].D-3 vitamini bilan Swanson tuxum
qobig‘i kaltsiy 60 kapsula [10].
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RawDietLine tuxum qobig‘i planshetlari.Kaltsiy tuxum qobig‘i - tabiiy
qo‘shimchalar[11]. Bundan tashgari tuxum po‘stlog‘i membranasini ishlab
chigaruvchi komponiyalar soni ko‘plab topiladi.

Muhandislik va tibbiyot fakulteti Universitas Brawjaya (UB) talabalarining
noyob hamkorligi! Ular bolalar uchun kalsiyga boy sog‘lom konfetlar ishlab
chigaradi. Jamoa aperatiflarda kaltsiyning yangi manbai sifatida tuxum qobig‘i
chigindilaridan foydalanadi, ulardan biri konfetdir.Ushbu aqlli g‘oya 2022 yilgi
Talabalar ijodiyoti haftaligida (PKM) 8 ta sohada g‘olib bo‘lgan tadqiqot, texnologiya
va oliy ta’lim vazirligi tomonidan taqdim etilgan. Jamoa tarkibiga Rizka Adintya
Safira, Pradinska Nahda Vafiya, Silvia Dyah Pitaloka, Hezkia Kharah Anggi
Sihombing (suv resurslari muhandisligi), Indira Swastika Utama (tibbiyot) kirdi.

Tuxum qobig‘t konfeti limon kislotasi qo‘shilgan tuxum qobig‘ining
ekstraktsiyasidan tayyorlanadi, natijada kaltsiy sitrat organizm tomonidan osonroq
so‘riladi. Qulupnay, qovun va apelsin kabi turli xil meva ta’mlari bilan chaynalgan
tuzilishga ega[12].

Shifokorlar tomonidan tavsiya etilgan kalsiy qo‘shimchalari gqimmat va shuning
uchun past ijtimoiy-igtisodiy ma’lumotga ega bo‘lgan odamlar davolanishga rioya
qilishlari qiyin bo‘lishi mumkin. Shuning uchun, dietaviy manbalardan Kkalsiy
iste’molini  oshirish uchun kalsiy bilan boyitilgan ozig-ovgatlar tijoratda
mavjud. Ushbu o0zig-ovqatlar turli xil kalsiy manbalari bilan boyitilgan bo‘lishi
mumkin, masalan, sutdan olingan kalsiy, kalsiy fosfat, kalsiy karbonat yoki goramol
suyaklari kukunidan olingan kalsiy. Ular orasida tozalangan kalsiy karbonat keng
qo‘llaniladi, chunki u kalsiyning taxminan 40% ni ta’minlaydi. Tuxum qobig‘i
taxminan 38% kalsiy miqdori bilan kalsiyning eng katta manbaidir . Ushbu kalsiy
karbonat kalsiy fosfat va kalsiy sitrat kabi turli xil kalsiy o‘z ichiga olgan mahsulotlarga
aylantirilishi mumkin, ularning har biri biomedikal va ozig-ovgat sanoatida
go‘llaniladi[4].

Dunyo bo‘ylab ikki milliarddan ortig odam vitamin va minerallarning
etishmasligidan aziyat chekmoqda, shu jumladan, bularning barchasi kalsiyga
tegishli.Tanadagi kalsiy etishmovchiligi bolalarda o‘sishning sekinlashishiga, suyak
to‘qimalarining kanallarida kalsiyni kamayishi va natijada tez-tez sinishlarga olib
keladi, shuningdek, yurak faoliyatining zaiflashishiga va hatto buzilishiga olib keladi.
Ushbu holatning oldini olish va davolash usullaridan biri farmakoterapevtik yo‘l va
tegishli dorilar va farrmatsevtik vositalardan foydalanishdir.Bugungi kunga kelib,
kalsiyni o‘z ichiga olgan dorivor va farrmatsevtik kompozitsiyalarning juda keng
assortimenti mavjud[5] . Bulardan biri tuxum po‘stlog‘idan olingan kalsiy sitrat.
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Munozara.

Hozirgi kunda kalsiyning to‘ldiruvchisi sifatida qo‘shimcha va preparatlarning
asosiy xomashyo manbai ohaktosh va marmardan olingan kalsiy karbonatdir.Bu kalsiy
karbonat ikki xil ko‘rinishda reynold tegirmoni yordamida maydalab foydalaniladigan
og‘ir kalsiy karbonat va kalsinlash ,gidratlash,karbonlash jarayonlari orgali ishlab
chiqariladigan kalsiy karbonat. Og‘ir kalsiy karbonat asosan kimyo va qurilish
sanoatida foydalaniladi va bu 85% gismini tashkil etadi. Yengil kalsiy karbonat ozig-
ovgat va farmavsevtika sanoatida qo‘llaniladi va bu 10% ini tashkil etadi.Bu kalsiy
karbonatlar dunyoning bir necha mamlakatlarida ishlab chiqariladi sababi ishlab
chigarish texnologiyasi juda gimmat va ishlab chigarish korxonasi  doimiy
iste’molchiga ega bo‘lishi kerak.

Shu bois ko‘plab mamlakatlar kalsiy karbonatning importchisi hisoblanadi.
Bizning mamlakatda ham asosan kalsiy xomashyosi va preparatlari import asosida olib
kiriladi.Bu kalsiy karbonatlar ba’zan kalsiy glyukonat va kalsiy sitratlar iste’molchilar
uchun gimmat va samarasiz hisoblanadi.Kalsiy karbonatning tarkibining 40% i
kalsiydan kalsiy glyukonatning tarkibini 9%ini kalsiydan ,kalsiy sitratning 21% ini
kalsiydan iboratligini inobatga olsak ,uning organizmdagi o‘zlashtirish ko‘rsatgichlari
ham turlicha hisoblanadi. Kalsiy preparat va qo‘shimchalarining asosiy iste’'molchilari
bolalar va katta yoshli insonlardir. Bu toifa insonlarda kalsiy karbonat 8-15% gacha
o‘zlashishga ega. Agar 500mg tabletkani hisoblasak; 200 mg ni kalsiy tashkil etadi va
buning 15% ini o‘zlashishini hisoblasak 30 mg ni tashkil etadi. 500 mg kalsiy
glyukonatning 9% kalsiydan iborat bu 45mg ni tashkil etadi bu esa samarasiz . Kalsiy
sitratning 21 % i kalsiydan iborat.500mg kalsiy sitratning 21% 105 mg va buning 44%
ini o‘zlashishini inobatga olsak 46,2 mg ni tashkil etadi.

Ko‘rinib turubdiki eng ko‘p kalsiy sitrat o‘zlashish ko‘rsatgichiga ega. Kalsiy
sitratning ham ohaktoshdan hamda tuxum po‘stlog‘idan olish imkoni bor. Ularning bir-
biridan farqi ohaktosh kalsinlash jarayonida boshga minerallarning yoqotilishiga
uchraydi va kalsiyning so‘rilishiga yordam beradigan minerallar yo‘qligi tufayli kam
o‘zlashadi.

Tuxum po‘stlog‘idan olingan kalsiy sitrat tuxum po‘stlog‘idagi 30 ga yaqin
elementini o‘zlashtiradi. Bular orasida natriy kaliy, magniy, fosfor, oltingugurt,
temir,stronsiylar kalsiyning so‘rilishiga zamin yaratadi.Shu bilan birgalikda kalsiy
karbonatni ishlab chiqarish texnologiyasi juda qimmat ,tuxum po‘stlog‘idan kalsiy
sitrat olish jarayoni arzon . Ularning xomashyo ba’zalari ohaktosh va marmar vyillar
davomida kamayishga uchramoqgda, o0zig-ovqat sanoati va xo‘jalik ikkilamchi
homashyosi tuxum po‘stlog‘i esa tuxumning iste’moli ortishi natijasida yillar
davomida o‘sib bormoqda..
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Tuxum po‘stlog‘idan kalsiy sitrat olish tajribasi

Tajriba turli xil metodikalar asosida olib borildi. Tajribada laboratoriya
reaktiv apparatdan foydalanildi.Bu apparat reaksiya jarayonini bir xilda va aniq olib
borilishini ta’minlaydi. Apparat ichki va tashqi qobigdan iborat. Ichki gobigdan
reaksiya o‘tkazilsa tashqi qobig‘da shu reaksiyaga kerak bo‘ladigan harorat uzatiladi.
Tashqi qobiqda issiq suv yoki bug‘dan foydalaniladi. Apparat ichki qobig‘idan
separator mavjud bu reaksiya bir xilda va bir me’yorda bo‘lishini ta’minlaydi
shuningdek apparat termometr, manometr o‘lchagichlari bilan ta’minlangan .Ular
harorat bilan bosimning holatini ko‘rsatadi. Apparatdan ekstraksiya bilan birgalikda
organik erituvchilarni bug‘latish uchun ham imkoniyat mavjud.

Tajriba o‘tkazilish jarayoni

Dastlab kerakli xomashyolar tajriba uchun tayyorlandi. Tuxum po‘stlog‘ini
dastlab 30 % lik konsentratsiyaga ega sirka Kislotasi bilan molyar massasi 2:1
nisbatda reaksiyaga kiritildi.Reaksiya jarayoni 4.5-5 soat davomida 30-60 C harorat
oralig‘ida olib borildi.Reaksiyada tuxum po‘stlog‘i tarkibidag kalsiy sirka kislota
bilan birikib kalsiy asetatni hosil qiladi. Cho‘kmani filtrlanadi. Kalsiy atsetat
tarkibidagi bug® bug‘latildi .Kalsiy asetat oq cho‘kmasi hosil bo‘ldi. Cho‘kmani filtr
qogo‘zga yayqatib mufilniy pechga joylandi. Quritish 50-60 C haroratda 4,5-5 soat
oralig‘ida olib borildi. Tayyor kalsiy asetat 10% lik limon kislotasi bilan 3:2 mol
nisbatda reaksiyaga kiritildi. Jarayon 30-60 C harorat oralig‘ida 3-5 soat davom etdi.
Doimiy separatsion jarayon orgali reaksiya amalgam oshirildi.Reaksiya 60C haroratga
yetkanda oq kristall cho‘kma hosil bo‘ldi.Cho‘kmani filtrlandi va mufilniy pech
yordamida 50-60C oalig‘ida 4.5-5 soat davomida quritildi.Hosil bo‘lgan oq kukun
kalsiy sitrat bo‘lib cho‘mani filtrlab, mufilniy pech yordamida 50-60C oralig‘ida 5-6
soat vagt davomida quritiladi. Quritilgan kukun oq rangli kalsiy sitrat hisoblanadi. Bu
olingan kalsiy sitrat 0zig-ovqat va farmasevtika sanoati uchun kalsiyning qo‘shimcha
manbai sifatida foydalaniladi.

Bizning labaratoriya sharoitida olingan natijalar spektrofotometr apparati
yordamida minerallarning kalsiy sitratdagi ulushi 2 —jadvalda batafsil
yoritilgan.Olingan kalsiy sitrat 0zig-ovqat sanoatida konservant,
antioksidant,stalbizator shu bilan birgalikda kalsiy minerali bilan boyitish uchun
,farmasevtikada kalsiy preparatlari tayyorlashda foydalanish mumkun.

Bu olingan Kkalsiy sitrat ozig-ovgat va farmasevtika sanoati uchun kalsiyning
qo‘shimcha manbai sifatida foydalaniladi.Olingan kalsiy sitrat oziq-ovgat sanoatida
konservant , antioksidant,stalbizator shu bilan birgalikda kalsiy minerali bilan boyitish
uchun ,farmasevtikada kalsiy preparatlari tayyorlashda foydalanish mumkun.
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Tajriba natijasida olingan kalsiy sitrat tarkibi ( 1000 gramm mahsulotda)

Sample 1d Acquisition Time Li7 Be g 811 Na23 | Mgz | war | sizp
(ppm) (ppm) (ppm ' 28 P31 53z K 39
KaANbUW L ] 6/19/2022 ) (erm) (oo (pem) | (ppm) | (opm) | (ppm) | (ppm)
LT B‘V 19/ :26: , 5 I )
D i 1:26:27 PM (002 0.051 2.895 430,324 50511 18943 72450 384917 1024.810 57686
Sample 1d l Acquisition Time | (Ca “2) ( } (V 51) ‘ €r52 | Mn 55 Fe57 Co59 Ni 60 Cu6a Zn66
ppm ppm ppm (ppm) {ppm} (ppm) m |
Kansusit UuTpaT 6/19/2022 1:26:27 PM  117940.553 38.963 0.021 0.372 0.053 1342723 0 1;? ' ‘wm) o m?;nm) 1 922“1
| Sample 1d | Acquisition Time I Ga 69 Ge74 As75 Se82 Rb 85 Srae Zr 90 Nb 93 Mo98 | Ag107
) - (ppm) (ppm) {(ppm) (ppm) (nprm (ppm) (nnm) (ppm) (ppm) (ppm)
KanbuMi uMTpaT 6/19/2022 1:26:27 PM  0.023 0.001 0.008 0017 4.448 0.000 0.023 0.001
Cd 111 In 115 Sn 118 Sb 121 Cs 133 Ba 138 Ta 181 W1iss Re 187 | Hg 202
Sample ld i Acquisition Tis I I
l p g n hme (ppm) {ppm) {ppm) {ppm) {ppm) (ppm) (ppm} | (ppm) (ppm) (pom)
KANbLMIA UMTPaT 6/19/2022 1:26:27 PM  0.001 0.000 0.126 0.000 10.000 0.118 0.000 0.000 0.000 0.031
T1 205 Pb 208 Bi 209 U238
| Acquisiti
[ Id Time (ppm) (ppm) (ppm)_ | (ppm) |
Kanbuwi LMTPaT 6/19/2022 1:26:27 PM  0.001 0.017 0001 ‘0.001

Jadvalda kalsiy 117940.553 mg ; temir 1342,723 mg ; natriy 430.324mg ; kaliy

57.686 mg ; magniy 50.513 mg borligi ma’lum.

Biz kutgan natijja ya’ni 1kg kalsiy sitrat tarkibida (21%) kalsiy bo‘lishligi kerak edi
1000* 0.21= 210 gramm

Bu ishlab chiqarishda yoqotishlarsiz to‘laqonli natija olishdir.

Olingan natijaga ko‘ra :

210 gramm --- 100%

117,940553 gramm --- X% X=56%

Bu natija labaratoriya sharoitida kerakli jihozlarsiz va kerakli reaktivlarning aniq

nisbatini shakillantirilmay olingan xulosasidir.

Tajriba natijasiga ko‘ra iste’molga yaroqli bo‘lgan kalsiyni tuxum po‘stlog‘ini oziq-

ovqat kislotalarida ekstraksiya qgilish orgali amalga oshirib tayyorlash mumkun.

XULOSA

Global ozig-ovqat chiqindilarini kamaytirish va kalsiyga bo‘lgan ehtiyojni
gondirish uchun arzon kalsiy manbasini ta’minlash yondashuvi ,tuxum qobig‘ining
insonning normal fiziologik funktsiyalarini tartibga solishdagi roli, ozig-ovgat
sanoatida qo‘llanilishi va texnikasi haqida ma’lumotlar mavjud. Tuxum qobig‘i
tabiatdagi eng keng targalgan biomateriallardan biridir. Ozig-ovgat sanoatining
qo‘shimcha mahsuloti sifatida ular muhim chiqindilarni tashkil qiladi, chunki ular
tuxum sarig‘i va albumindan foydalanishdan keyin tashlanadi. Tuxum qobig‘i kalsiy
karbonat, kalsiy fosfat, magniy karbonat va organik moddalar kabi tuzlarga boy.
Tuxum qobig‘ida (minerallashgan qatlam) 95% minerallar (93,5% CaCO3 ) va 3,4%
organik moddalar mavjud bo‘lib, ulardan foydalanish kamroq va kamdan-kam hollarda
qayd etiladi.Bu ma’lumotlarni inobatga olgan holda mahalliy ikkilamchi xomashyo
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tuxum po‘stlog‘idan kalsiy sitrat olish muhim omillardan biridir. Bu orqali sanoatning
rivojlanishi, boshga import asosidagi kalsiy preparatlariga ragobat asosida arzon
alternativ yaratish imkoni hamda iste’molchilarni tabiiy, yaxshi o‘zlashadigan kalsiy
bilan ta’minlashimiz mumkun bo‘ladi.
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MEXKJIABOPATOPHBIE CJIMYEHUSA - OCHOBHOM UHCTPYMEHT
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IllaBkaT Ora:konoBu4 OTaxkonos, > Xampo Cadupos,
$PabHo Asexcannposna Mpramesa
'HanmonanbHeli yHuBEpCUTET Y 30€KHUCTaHA,

2IleHTpaJILHaSI naboparopus AO «Y30eKreoaoropasBeaKar»
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AHHOTAIIUA

B oannoii cmamve npusoosmcs Oamuble 0 nopsoke U NPAKMuKe NposepKu
Keanugukayuu nabopamopuii 2eonocuveckou ompacau Pecnybnuxu Y306exkucman
MemoooM — CIudumenbHo2o 9Kkcnepumenma. Iloxazano, umo  cauuumenvHwli
9KCNepUMeHm A811emcs Hauboee OeliCmMBeHHbIM 2JIeMEeHMOM KOHMPOJISi KAYyecmed
AHATUMUYECKUX UCCNe008AHUIL.

Knwueswie cnosa. [Ipoepavma nposepru keanuguxayuu (I111K), cnuvumenvhoiii
axcnepumenm (C3), Z-unoexc, npunucanHoe 3Ha4eHue.

ABSTRACT
This article provides data on the order and practice of verification of qualification
of laboratories of geological industry of the Republic of Uzbekistan by the method of
comparative experiment. It is shown that comparative experiment is the most effective
element of quality control of analytical research.
Key words. Proficiency testing programme (PTP), comparison experiment (CE),
z-index, assigned value.

BBEJAEHMUE.

I'eonoropa3BeiouHbId  MPOIECC MPEANOJIaracT  BBIIOJIHEHHE OrPOMHOIO
KOJIMYECTBA AHAIIMTUYECKUX WCCIECNIOBAHUNA TIO TMOJy4YeHUIo uHdopmamuu o
XUMUYECKOM COCTaBe HU3y4aeMbIX OOBEKTOB. J[isi oOecreueHus: JOCTOBEPHOCTH
MOJTy4aeMbIX PE3yIbTaTOB HEOOXOIUMO CO3/IaHUE CUCTEMbI €IMHCTBA U3MEPECHUH.
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JIUTEPATYPA U METOJOJIOT'USL.

Cucrema emuHCTBAa HM3MEPEHHH OOECIEYMBACTCA HAJUYHEM TPEX OCHOBHBIX
COCTABJISIFOLIUX :

1. HopmaTuBHBIE JOKYMEHTBI, PErJIAMEHTUPYIOUIUE TMOPSAOK BBIIOJIHEHUS
aHATUTUYECKUX UCCIIEAOBAHUM,

2. VTBepxkIEHHbIE B YCTAaHOBJICHHOM IMOPSAKE, METOJMKU BBIOJIHEHUS
mmepenuii (MBN),

3. PaspeménHbpie K HMCHOJB30BaHUIO CTaHmapTHBIE oOpasmbl coctaBa (COC)
U3y4aeMbIX 0OBEKTOB.

Ha CEroHAIHUI J€Hb LlenTpanbHOU nabopatopueit AO
«Y30ekreosoropa3peika» ObUTM  pa3paboTaHbl 12 HOPMATHBHBIX JOKYMEHTOB,
PErJIaMEHTUPYIONIUX TOPSAJIOK BBIMOJHEHUS aHAIMTHYECKUX HCCIeI0OBaHUi, Ooee
cta MBU u 6onee cra COC.

B PyxkoBoactBe Eurachem «IIpurogHocts aHaaIUTHYECKUX METOJOB IS
KOHKPETHOTO MTPUMEHEHUS. PyKOBOICTBO J1s1 TaOopaTOpuii MO BaJivIalluk METOJIOB U
CMEXXHBIM BOIpocaM» ObLIU ChHOPMYJIUPOBAHBI IIECTh MPUHIUIIOB, COBOKYIHOCTD
KOTOPBIX 00pa3yeT «IpaBWjia HaAWIydlled NpakTUKW» [3]. DTUMU TPUHIUIIAMH,
KOTOpbIE 00Je€ MOIPOOHO ONMUCAHBI B OTJIEIbHOM PYKOBOJCTBE SIBIISIOTCS:

l. AHamuThuyeckue W3MEpPEHUs] HOJDKHBI YIOBJIETBOPATH COTJIACOBAHHBIM
TpeOOBaHUM (T.€. TOCTABICHHOMN 1IETIH ).

2. AHalIUTHYECKHE HW3MEPEHUs JOJDKHBI MPOBOJUTHCS C HCIOJIb30BAHUEM
METOJIOB M CPEJCTB, MPUTOJHOCTh KOTOPBIX JJISi KOHKPETHOTO MPUMEHEHHs Oblia
MIPOBEPEHA.

3. IlepcoHan, BBIMONHSIOMMUNA aHAIUTHYECKUE HW3MEPEHHUS, JOJKEH OBITh
JIOCTATOYHO KBATM(UIIUPOBAHHBIM Y KOMIIETCHTHBIM JIJIs1 BBITIOJIHEHUS TOCTABICHHOM
3a7a4d (M TPOJEMOHCTPUPOBATH, UYTO OH MOXET BBINOJIHATH AHAIU3 JIOJKHBIM
obpazom).

4. JlomkHa NOpPOBOJUTHCS pETYJSIpHAs HE3aBUCHUMAs OLIEHKA TEXHUYECKHUX
nokasatesen paboThl JJabOpaTOPHH.

5. Pe3ynbTaThl aHATUTHYECKOTO U3MEPEHUSI, TTOTYUYCHHbIC B OJTHOM JIabopaTOpuH,
JIOJKHBI OBITH COMTOCTABUMBI C Pe3yJIbTaTaMHt, IOJIy4YEHHBIMU B IPYTUX Ja00paTOPUSIX.

6. Opranu3aiuu, BBHITOJHSIIONINEG aHATUTUYCCKUE U3MEPEHUs, OJDKHBI UMETh
YETKO OIpPECIICHHBIE TIPOIICTYyPbl KOHTPOJIS U 00eCredeHs KauyecTRa.

OTU NPUHIUIIEI B PABHOW MEpEe OTHOCATCA KaK K JabopaTopusM, pabOoTaroInM
CaMOCTOSITENIbHO, TaK M K TEM, YbH PE3yJbTaThl JOJDKHBI OBITh COIOCTABICHBI C
pesyibTaTamu Apyrux jgadoparopuii [3].

AHanuTuyeckas HaJeXHOCTb MCCIIEIOBAaHUN MpPEACTaBIsET CO00M BaXHYIO
COCTABJISIIOLIYI0 ~ KadecTBa  HCCIEAOBAHMWM,  XapaKTepU3YIOIIYI0  CTENEHb
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JOCTOBEPHOCTH J1a0OPATOPHBIX MAaHHBIX 00 H3y4yaeMOM OOBEKTE W TEM CaMbIM
OTPENICIISIONYI0 BO3MOXHOCTh HCHOJIb30BAHUSI MX NPU TPUHATHUH PEIICHUH O
I1€JIECO00PA3HOCTH MPOBEACHUS TTOMCKOB M Pa3BEIKH MOJE3HBIX HCKOTACMBIX.

Ecnu pesynpraTaM mccieoBaHUsS HENb3s JOBEPSITh, 3HAYUT, MOJB3bl OT HETO
Majio, U €ro MOXKHO ObLIO BooOIIe He mpoBoAuTh. Korga naGoparopuu mopyyaror
aHAJIUTUYECKOE HCCIEOBaHUE, HWCXONAT U3 TOro, 4YTO OHAa HMEET YpPOBEHb
KOMIIETEHTHOCTH, KOTOPBIM CaM 3aKa3uukK He o0jafaeT. 3aka3zuuK MpeArnoaraeT, 4To
OH MOXKET JOBEPATh MPEACTABICHHBIM pe3ysibTaTaM, U, Kak MPaBUIIO, CTABUT UX O]
COMHEHHE JIMIIb TOTJA, KOT/Ja BO3HUKAIOT pasHorjacus. TakuM oOpaszom,
nabopaTopus U €€ MepCoHal OECCIIOPHO 00s3aHBI ONIPaBAATh TOBEpHE 3aKa34HKa, TaB
MpaBUJIbHBIM OTBET HA AHAJIMTHYECKYIO0 4YacTh 3a/aud, WIH, JPYTUMHU CJIIOBAMH,
pe3yabTaThl, JUIsI KOTOPBIX MOXHO TMPOJAEMOHCTPUPOBATh "MPUTOIHOCTH JUIS
KOHKPETHOTO TpUMEHEeHUus". DTO MOApPa3yMEBAaEeT, YTO HWCIBITAHUS, BBIMOJHECHHBIC
nabopaTopuel, COOTBETCTBYIOT AHAIIMTUYECKOW YacTH 3a7aud, KOTOPYIO >KelaeT
pelIuTh 3aKa3uvK, U YTO B OKOHYATEILHOM IIPOTOKOJIE pe3yJbTaThl aHaliu3a
MPEJICTaBIICHbl TAKUM 00pa30M, UTO 3aKa3UYMK MOKET UX JIETKO MOHSThH U CIeaTh Ha
X OCHOBaHWH COOTBETCTBYIOIINE BHIBOJBI. [3]

TodyHOCTH MeTOIA — CTENEeHb NPUOIMIKEHHS K HCTUHHOMY COJEP KaHUIO
HMCKOMOTO 3JIEMEHTa B T€0JIOTHYECKOM OOBEKTE.

OcHOBHOI1 €1OCO0 KOHTPOJS TOYHOCTH W3MEPEHUH SIBISIOTCS CTaHIAPTHBIC
obpasnel coctaBa (COC). Banossiii coctaB COC, HCHONB3yeMBIX IS KOHTPOJIS
METOJIa JIOJDKHBI OBITh MPUOIMAKEHHO HJSHTUYHBI BAJIOBOMY COCTAaBY H3ydaeMoOM
poObI TOPHOU OPOABI (MU IPYTOTro T€0J0THYECKOro 00BEKTA).

Ecnu yuecTh CHOXHOCTH T€0JOTHYECKOTO MaTepuaia U HEOOXOJAUMOCTh
U3MEPATh JCCATKU IMapaMeTpOB B JHAala3oHaX OT MHJUTMAPAHBIX jgonei (ppb), mo
qUCTOTHI 6 eBATOK (99,9999 %), To ecTh co37aTh TaKO€ KOJUYECTBO CTaHIAAPTHBIX
oOpasnioB He peanbHOo. Kpome TOro, ciemyer NHOMHHTH, YTO U3TOTOBIICHUE
CTaHJAPTHBIX 00Pa3IOB TPYAOEMKUH TIpoliece, TPEOYIOMNN OOBITUX MaTepUaTbHBIX
3aTpar.

Kpome otcyrcTBus sTanoHoB (“measurement standards”), ecTh eme oaHa
npobJieMa, KOTOPYIO HE BCEr/ia YaeTCsl PEeUIUTh ¢ TIOMOIIBI0 CTaHAAPTHBIX 00pa3IoB.
[IpoGyiemoit siBNsieTCSl MaTpUIla — OCHOBA MaTepualia, B KOTOPOM CIIEyET U3MEPUTH
COJIEp’)KaHHE TOTO WJIM MHOTO XMUMHUYECKOro 3yemMeHTa. Kak 3To HU CTpaHHO, HO
MMEHHO MaTpWIla SBJSICTCS OCHOBOW TIOSIBJICHHS HAMOOJBIIETO KOJIMYECTBA
CUCTEMATHYECKUX TOTPENTHOCTEN, BO3HUKAIONINX, JAXE B XOPOIIO OTPaOOTaHHBIX,
aTrTecToBaHHBIX MBU B KOHTpOJIE KOTOPBIX UCTIOJB3YIOTCS CTAaHAAPTHBIE 0OPA3IIHI.

MBU — 3T0 HE TONBKO, MPUMEHSIEMBIE B IIPOLIECCE €€ BBINOJHEHUS, CPEACTBA
M3MEPEHUN, pa3IuyHOE BCIIOMOraTeIbHOE OOOPY/IOBAHHE, XUMHYECKUE PEaAKTHBHI,
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MaTepualbl, HO 3TO €lle W Joau, peanusyromue MBU, co BceMu, CBOMCTBEHHBIMU
moasaM ciaaboctssmu. OAWMH U TOT KE YEJIOBEK B TEUCHHE PabOYEro JHS HE MOXKET
a0COJIIOTHO OJTMHAKOBO Pab0OTaTh, TOYHO TaK K€ KaK HE MOXKET ITOTO JiejaTh B pa3HOE
BpEMsI CyTOK, pa3HOE BpeMs rofa.

B Haudanme BOCBMHAECATBHIX T'OJIOB MPOIIOrO BEKAa METPOJIOTH, 3aHUMAIOLIUECS
pa3pabOTKOM, aTTecTalleil, MPUMEHEHNEM METOJIUK BBIIIOJHEHUS U3MEPEHU, CTaIH
BCe yarie o0paliatb BHUMaHUE Ha TO, YTO B YCJIOBUSIX HEIOCTATKA CPEACTB XPAHEHUSI
Y TEpEeNavyy €AUHUIIBI KOJMYECTBA BEIIECTBA, WJIA, NHBIMU CJIOBaMH, CTaHJIAPTHBIX
o0pasoB, HEOOXOAUMO TMPEANMPUHUMATH JOMOJTHUTEIBHBIE MEphl KOHTPOJSI 3a
cocrossaueM MBIU.

ITonck mnyTen peuieHus 3aJauyd IOBBIILICHUS JOCTOBEPHOCTH HW3MEPEHU,
BBITIOJIHSIEMBIX ¢ nomolnbio MBU, npuBen k BBenenuto Hooro s MBU cnocoba
KOHTPOJISI — aKTUBHBINA MEX1a00paTOPHBIN KOHTPOJIb.

HeoOxoauMocTh B3aMMHOIO MPU3HAHUS PE3YJIbTATOB M3MEPEHUM B paMKax
MEXIYHAPOJHOM CHUCTEMBI OLICHKM COOTBETCTBHUSI MPUBETIA K MOANUCAHUIO 28
okTsi0pst 2007 r. MemMopanaymMa O B3aMMOTIOHUMaHUU MEXay MexayHapoaHOU
KooIepanuu 1o akkpeautanuu nadoparopuii (ILAC)!, Mexkaynaponasiii popym
no axkkpenutauuu (IAF) u MexnayHapoaHas opraHu3anus 3aKOHOJATEIbHOU
metposaoruu (OIML)?,

Perynspaoe ydactue B nporpammax nposepkn kBamudukanun (I1K)3?, koropsie
TaK)Ke M3BECTHBI Kak BHENTHss orleHKa kadecTtBa (BOK), siBnsieTcs obmenpru3sHaHHBIM
CIocoO0M, C MOMOIIBIO KOTOPOTO JJabOpaTOpHsi MOKET KOHTPOJIUPOBAThH MOKA3aTEIN
CBOEH pabOThI M COMOCTABIIATH UX KAK CO CBOUMH COOCTBEHHBIMH TPEOOBAaHUSMU, TaK
W C TMOoKa3zaTeJsiMu Jpyrux moAoOHbIX Jjabopatopuid. IIK momoraer BBISBUTH
MEXJIa00paTopHble  pa3iuuus  (BOCIPOM3BOJMMOCTh) M CHUCTEMaTHYECKHE
MorpemHocTy (cMemenue) [3].

[Iporpammer TIK u gpyrue BuAbl MeXIaOOPATOPHBIX CIMYEHHN* SBIAIOTCS
BAXHBIM CPEACTBOM  KOHTPOJSI CTENEHUW OSKBHUBAJECHTHOCTH  AHAJIMTUYECKHUX

L ILAC — 5310 MekayHapoAHas OpraHu3anysi, oOLEIMHSIONAs OPTaHbl 110 aKKPEAUTAIlUH, KOTOpble paboTaloT B
cootBeTcTBUH co crangapToM ISO/IEC 17011 u y4acTBYIOT B aKKpeJUTAllMi OPTAaHOB IO OLIEHKE COOTBETCTBUS, B TOM
qHcie KaInOpoBOYHBIX Jlabopatopuii (o cranmapry ISO/IEC 17025), ucnisitarensHbIx 1aboparopuii (1o craHzapTy
ISO/IEC 17025), MeauIMHCKUX MCHBITaTeNbHBIX JJaboparopuii (1o cranmapty ISO 15189), MHCIEKIMOHHBIX OpraHOB
(o cranmapry ISO/IEC 17020), mocTaBIMkoB yciayr no npoepke kBanudukanuu (o crannapry ISO/IEC 17043) u
MIPOM3BOIMTENEH CTaHIapPTHBIX 00pasioB (1o cranxapry ISO 17034).

2 3amaua OIML cocTouT B TOM, 4TOOBI TOMOYL CTpaHaM cO3/aTh 3()(EKTHBHYIO NMPABOBYI METPOJIOTHUYECKYHO
HHPPACTPYKTYPY, KoTOpas OyAeT COBMECTHMA APYT C APYTOM U PHU3HAHA Ha MEXTyHaPOJAHOM YPOBHE BO BCEX 00JIACTSX,
3a KOTOPBIE HECYT OTBETCTBEHHOCTh NMPABUTEIHCTBA, HAIPUMED, B T€X, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO TOPTOBIIH,
YKPEIISIOT B3aMMHOE JOBEpHE M TAPMOHU3UPYIOT YPOBEHB 3aIUTHI IIPaB MOTPEeOUTENeH BO BCEM MHpE.

3 TIposepka KBaIU(pUKALUK — 3TO OLICHUBAHHE XapAKTEPUCTUKU (yHKUMOHUPOBaHHUs yuacTHHKa no O‘z DSt ISO/IEC
17025-2009 «O6mume TpeOoBaHUS K KOMIIETEHTHOCTH HCIBITATENLHBIX U KAIMOPOBOYHBIX JIaOOpaTopuii» T. 3apaHee
YCTaHOBJIEHHBIM KPUTEPHUAM TIOCPEICTBOM MEKITA00PATOPHBIX CPABHUTEIBHBIX (CITMYUTENBHBIX) HCTIBITAHUI [1]

4 MexnaboparopHoe cnuuenue (interlaboratory comparison) — opraHu3anus, BHIIOJHEHUE U OLIEHUBAHUE M3MEPEHUI
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pe3yJbTaTOB Ha HAIMOHAIIBHOM M MEXIyHapoAHOM ypoBHe. llose3HocTh 3THX
IIpOrpamm MPU3HAHA OpraHaMu M0 aKKPEAUTALIMHN, U OHU HACTOSITENIbHO PEKOMEHIYIOT
nabopatopusM ydactBoBath B mporpammax [IK/BOK kak HeoThemiieMol 9acTu MX
CUCTEM YIIPABJICHUS Ka4yeCTBOM [4]. Ba)KHO MOCTOSIHHO KOHTPOJIUPOBATH PE3YJIbTATHI
[IK kxak yactu mpouexyp KOHTPOJIS KauecTBa M BBIMOJIHATH, IPU HEOOXOIUMOCTH,
KOPPEKTUPYIOIIHE NEUCTBUA.

B HekoTOpbhIX ciy4yasix OpraHbl IO AKKPEIUTALMU MOTYT YCTaHABJIUBATH
TpeboBaHue 00 ydacTuu JnabopaTopuu B KOHKpeTHoi mporpamme IIK kak
HEO0OXOAMMOM yCIIOBUHU i akkpenutanuu. [loms3a ot yuactus B 11K, ectecTBeHHO,
3aBHCHUT OT TOTO, HACKOJIbKO Xopoiia cama 1o cebe nporpamma I1K. TpebGoBanus k
KOMIIETEHTHOCTH IpoBaiinepoB mnporpamm IIK ycranosnensr cranmaprom O‘z DSt
ISO/IEC 17043 [5].

MesxnabopaTopHbie CIIMYEHHUS KaK UHCTPYMEHT NOATBEPKIACHUS
KOMIIETEHTHOCTH  (TMPOBEPKH  KBadU(UKALMK) HUCHBITATENIBbHBIX JabopaTtopuii
npuoopeTaroT BCE OOJBIIYI0 aKTyaJlbHOCTh, IOCKOJBKY IO3BOJISIIOT OLICHUTH
XapaKTEPUCTUKU (PYHKIIMOHMPOBAHUSA YYAaCTHUKOB IO 3apaHEe YCTAaHOBJIEHHBIM
KPUTEPUSIM.

[lo pe3ynbraraM HECKOJBKUX TYpPOB MEXIJIa0OpATOPHBIX CIMYEHUA B
JOCTaTOYHOW CTENEHH BEPHO MOXXHO CYIUTh O CTAOMJIBHOCTH (PYHKIIMOHHUPOBAHUS
CUCTEMBbl M3MEPEHHl TOro0 WM HHOro ydacTHHKa (J1aboparopuu). B cmyuae
BBISIBJICHUSI BHIOPOCOBBIX 3HAUEHUI KPUTEPUEB OLIEHKU B XOJI€ MPOBEPKH YyUaCTHUKAM
MOTYT OBITh MPEAJIOKEHBI KOPPEKTUPYIOIIHE TEUCTBUS [6].

3HAUMUTENIbHOE YUCIO (PAKTOPOB, MPUBOIAIIMX K OIIMOKAM IPHU BBITOJIHEHUH
n3Mepenui no MBMU, ypaercss HUCKIIOYUTH, MCIHOJIB3YS TPAAUIHUOHHBIE METOJbI
KOHTPOJII, HO €CThb MpoOJeMbl, KOTOpPbIE HHUKAaKHMM HHBIM CIIOCOOOM KpOMe
MeXJ1a00paTOPHOTO CAMYUTEIBHOTO HIKCIEPUMEHTA PELIUTh HEJIb34.

Meroxn  CIMYUTENBHOIO  JKCHEPUMEHTA Hadajdl AaKTUBHO  IPUMEHSATHCS
entpanbHoii mabopaTopueit AO «Y30ekreoaoropaspeaka» yxe B 90-¢ roapt XX Beka
B CBSI3U C HAYAJIOM pa3pabOTOK CTaHAAPTHBIX 00PA3I[0B COCTaBa FOPHBIX MOPO/I.

OOGsi3aTenpHbiM  ycnoBueM  pazpabotku  COC  sBisieTcsl  yCTaHOBJICHHE
METPOJIOTUYECKHUX XapaKTEPUCTUK AJIEMEHTOB B COOTBETCTBUU
MexrocynapcrBeHHbIM — ctangaptoMm  8.315-2019: «l'ocymapcTBeHHas cucrema
oOecniedyeHus enuHCTBAa u3MepeHui CraHaapTHble 00pa3lbl COCTaBa M CBOWCTB
BellecTB U MarepraioB OCHOBHBIE TOJIOXKEHUD [2].

WIM WUCTBITAaHUN OJHOTO W TOTO JK€ WM HECKOJBKHX IMOJOOHBIX 00pa3moB AByMS WM Oojee 1abopaTopusiMH B
COOTBETCTBUHM C 3apPaHEe yCTAaHOBICHHBIMH yCIOBUSAMU [5].
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N3 mectu npennaraeMbiX K NPUMEHEHUIO METOJOB B CTaHAAPTE Ha MPAKTUKE
aTTeCTaIsl CTAaHJAPTHBHIX O0O0pasloB, B OCHOBHOM, BBITIOJHICTCS IO THUIY T) C
MPUMEHEHUEM HMIIUPUYECKOM METOJIUKHM M3MEPEHUN C MPUBJICYCHUEM CETHU
KOMIIETEHTHBIX JJa0OpaTOpHii

OOBIYHO TIpeACTaBUTENIbHBIC TPOOBI, HAMEYAeMbIX K BBINTYCKY CTaHIApPTHBIX
00pa3IloB HAMPABIISIOTCS B TaKoe KOJMYECTBO J1abopaTopwii, 4YTOOBI YHCIIO
HE3aBUCUMBIX PEe3yJIbTaTOB OBLIO HE MEHbIE JeciaTH. He3aBucUMBIM pe3ysibTaToM
CUHMTACTCS PE3yJIbTAT, MMOJTYUYECHHBIN B OJHOM J1a00paTOpUU OJHAM METOJIOM aHAJIM3a.
B onnoit mabopatopuu MOTYyT OBITH JBa M OoJiee METO/Aa, TOT/Ia OJHA JabopaTopus
MOXET JaTh HECKOJIbKO HE3aBUCUMBIX PE3YIbTATOB.

MexabopaTopHbIii  CIMYUTEIBHBIM  DKCIIEPUMEHT  SBIACTCS  HamOoliee
JEeHCTBEHHBIM CITOCOOOM YCTaHOBKHU CEPTU(PHUITMPOBAHHOIO 3HAUCHHUS CTaHIapTOB.

Taxke CIMYUTEIBHBIA SKCICPUMEHT NPUMEHSETCS Il MPOBEPKH KadyecTBa
paboTHI Ta0OpaTOPUIl WU MTPABUIIBHOCTH METOJIMK BBITIOTHEHUS U3MEPEHUM.

CauyuTenbHbId SKCHEPUMEHT OOBIYHO NPOBOJUT MIpOBaiinep, OPpUIHUATBHO
YTBEPKJIEHHBIA OpraHaMu CepTU(UKAIIMKM, HO UHOTJA MIPU OTCYTCTBUU CTATycCa, €ro
MOTYT MPOBOJUTH OTAEIbHBIE JIA0OPATOPUH.

[lentpanbHas ymabopaTopusi CHUCTEMATHYECKU MPOBOJAUT  CIMYHUTEIHHBIC
ucneiTanus ¢ 2014 roga. CinuuTeIbHbIC UCTIBITAHUS SIBJIIIOTCS] YaCThIO MOHUTOPHHTA
COCTOSIHUS JTa00paTOPUid OTPACIIH.

MOHMTOPUHT TaKXK€ BKJIIOYAET HWHCHEKTOPCKUM KOHTPOJb  COCTOSTHUS
nabopatopui.

PE3YJIbTATDI.

B 0CHOBHOM CIIMUMTENBHBIC UCIIBITAHUS IMPOBOJATCA 110 ABYM HAIIPABJICHUAM!

- OIIpEIETIEHHUE COAEPAKAHUS MACCOBOM JJOJIU 30JI0Ta U cepedpa B TOPHBIX IOPOJAX
npoOupHo-rpaBuMeTpuueckuM MeroaoM (III'M);

- COKpAIIEHHBIA XUMUYECKUN aHaIn3 BOJIBI.

B mepBom cnywae B MCH npHHMMAOT IMOCTOSSHHOE YYacTHE CIIEIYIOIIHE
HCTIBITATENIbHbIC TAOOPATOPUU:

® Tpu UcHbITaTeNbHbIX JabopaTopuu ot AO « HI'MK»,

® TpH HCHBITaTeTbHBIX JTabopaTopuu oT AO «AI' MK»

o IlentpansHas nabopatopuss AO «Y306ekreonoropaspeaka» (IIpoOupHas
naboparopus),
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e jnabopatopus Tamkentckoi LleHTpanbHO reosoropasBeouHas IKCIeuIus
AQO «¥Y30ekreonoropa3BeaKa,

e nBe nabopatopun Ko3puikymckoi LleHTpanpHON Teonoropa3BenoyHast
skcnenuuus AO «Y30eKkreoaoropasBeakay,,

e jnabopatopus ['Y « MHCTUTYT MUHEPAIIBHBIX PECYPCOBY,

o Amnanutuyeckuii  jabGopatopHbii  koMmiuiekc  (AJIK)  PermonanpHOM
LlenTpanbHOU re0JIOro-ChbeMOYHOM HKCIICAULAN AO
«Y30€eKreosioropa3Beikay.

B MCH ananu3za BoAbl y4acTBYIOT CIIEIYIONINE JIA0OPATOPUH:

e JlaGopatopus ['Y «Y30ekruaporeonorus,

e 3anaaHo-Y30eKucTaHCKas Tuaporeojioruyeckas sxcneaunus (pumman ['Y
«Y30€KTUAPOTeOIOTH» ),

e @epraHckas TUIPOTEO0JIOrNYECKas DKCHEIUINAA (bunmuan Iy
«Y30€Kruaporeoaorus»),

o [lpuapanbckas  ruaporeojoruyeckas  oskcneaurus — (pumman 'Y
«Y30eKTUAPOTeOIOTH» ),

o IlenTpansHas Jnabopatopusst AO «Y30ekreojoropaspeaka» (XUMHUKO-
aHaJIUTHYECKas 1adopaTtopusi),

e nabopatopus TamkenTckol LleHTpaabHOM reosoropasBei0uHast IKCIE U
AO «Y30eKreosoropasBeika,

o [V «Hagoiin ypan» HIII[ «Ypan Ba HOEO MeTaILT TE€OJIOTUSICH

o I'Y «(Mucturyr TUAPOUHIEO».

PesynbraTel CO aHaNM3UPYIOTCA U BBIAAIOTCS PEKOMEHJIALMK 1O BBISIBICHHBIM
HECOOTBETCTBUSM. Takum 00pa3oM Ha MOCTOSTHHOM OCHOBE M0 IAHHBIM CIIMYUTEIbHBIX
AKCIIEPUMEHTOB KOPPEKTUPYETCS Ka4eCTBO PabOThI JIa0OpaTOpHii OTPACIIH.

Jns obecrieueHus] PEryJSAPHBIX MEXKIJIA00pPATOPHBIX CIMYEHUN CO3AI0TCS
MpoBailiepbl MPOBEPKU KBAIM(PUKALMM - OpPraHU3alMH, KOTOPbIE HECYT
OTBETCTBEHHOCTH 3a BCE 3aJ]a4 M0 pa3pabO0TKe U BHIMOIHEHHUIO TPOrPaMMBbI TPOBEPKU
kBanukanuu. OgHo w3 Takux npennpustuii — llenTpanbnas maboparopus AO
«Y30ekreosoropasBeikay, Ha 0a3e KOTOPOH OCYHIECTBISUIMCH pabOThl 1O
OpraHu3alud MeXIa00paTOPHBIX CIUYUTENbHBIX MCIBITAHUNA 30JI0TOCEPEOPSHBIX
pyna. beutn npusneuyensl 11 akkpeauToBaHHBIX Jlaboparopuil. B Xone ucnbiTaHuit
ONPENEISUITUCH CIEAYIONINEe KOMIOHEHTBI — MacCcoBasi J10JIsl 30JI0Ta U cepedpa.
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Tabnuna 1 — Xapakrepuctuku npo0, Hanpasisiembix Ha [1K:

Ipunucannoe HeonpeneseHHocTh
Onpenensiembie
HIudp odpa3zua 3HAYeHmue, NPUIIMCAHHOTO
napamMeTpbl
g/t (ppm) 3Ha4YeHus, g/t (ppm)
30J10TO 10,87 0,81
RZS SGU-1-1 : :
cepedpo 17,90 0,94
30J10TO 5,36 0,92
RZS SGU-1-2 - -
cepebpo 20,81 1,63

[Tomy4ueHHbIe pe3yabTaThl ObUIH 00pa0OTaHbl B HECKOJIBKO TAIlOB:

1 Ha mnepBom »Jrame ONEHKM MOJYYEHHBIX pE3yJIbTAaTOB aHAJINA30B,
npencraBiieHHbIX yyacTHUKaMu [1K, u3 pacueToB yaaneHbl 0OU€BHIHBIE BEIOPOCHI.

2 IlpoBeneHa Bu3yanbHas OLICHKA PE3YNbTAaTOB UL ONPEACICHUS
pacrpenencHus pe3ysbTraTroB.

Jnsa  onenku kBamugukauuu gabopatopuil LleHTpanbHas naboparopust
AO «¥Y30eKreonoropas3Beika» pacCUMThIBACT:

* Z-UHJIEKC
7, = TPt gy
Opt lit

rae:

Xj — pe3ynbTar i-Toi Jaboparopuu;

Xpt— IPUIIMCAHHOE 3HAUEHUE;

G pt li— CTAHJAPTHOE OTKJIOHEHHE IPUIMCAHHOIO 3HAYEHUS, COOTBETCTBYIOLIEE
O‘z DSt 1022:2018 [8].

MHaeKehl HIMEIOT CIEAYOUTYI0 HHTEPIIPETALUIO:

|z]| < 2,0 — pe3ynabrar yAOBIETBOPUTEIBHBI M HE TPEOYIONINI BBHIMOJIHEHUS
JeNCTBUI;

2,0 < |z| < 3,0 — COMHUTENBHBIN pe3yabTar, TPeOyIOUNil KOPPEKTUPYIOIIUX
JICUCTBUIA;

|z] > 3,0 — HeEynOBIETBOPUTENBHBIN pPE3yNIbTaT, TPEOYIOUINI BBHIMOIHEHUS
KOPPEKTUPYIOIIMX AeCTBUH [7].

Tabnuma 2 — CBojHble TAOMUIBI PE3yJIHTATOB HCIBITAHUN XapaKTEPUCTUKHU
zomota OIIK RZS SGU-1-1
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3HayeHue
] Kon
Xpt pPpmM Xi ppm G ptlit HHJIeKca Ounenka

n/n | Jadoparopuu 7

1 kox 1 10,87 11,23 0,36 0,28 YIOBIL.

2 kox 1 10,87 11,43 0,56 0,43 YIOBIL.

3 KOxI 2 10,87 11,43 0,56 0,43 YJIOBIL.

4 KOxI 2 10,87 11,40 0,53 0,40 YJIOBIL.

5 KoxI 3 10,87 10,26 0,61 0,47 YIOBIL.

6 Kox 3 10,87 10,89 0,02 0,02 YIOBIL

7 kon 4 10,87 10,78 0,09 0,07 YIOBIL

8 xox 4 10,87 11,06 0,19 0,15 YJIOBIL.

9 xox 4 10,87 10,37 0,50 0,38 YJIOBJL.
10 kon 4 10,87 11,19 0,32 0,25 YAOBIL
11 KOI 5 10,87 11,22 0,35 0,27 YAOBIL
12 KOOI 5 10,87 11,29 0,42 0,32 YJIOBIL.
13 Kox 6 10,87 10,36 0,51 0,39 YJIOBIL.
14 Kox 6 10,87 10,00 0,87 0,67 YJIOBIL.
15 Konx 7 10,87 10,85 0,02 0,01 YAOBIL
16 Konx 7 10,87 10,83 0,04 0,03 YAOBIL
17 KoxI 8 10,87 10,24 0,63 0,48 YJIOBIL.
18 KoxI 8 10,87 11,00 0,13 0,10 YJIOBIL.
19 xox 9 10,87 11,18 0,31 0,24 YJIOBIL.
20 ko1 9 10,87 10,94 0,07 0,06 YAOBIL
21 kox 10 10,87 9,97 0,90 0,69 YAOBIL
22 xox 10 10,87 9,42 1,45 1,11 YIOBIL
23 kox 11 10,87 11,08 0,21 0,16 YJIOBIL.
24 kox 11 10,87 11,03 0,16 0,12 YJIOBIL.
14,00 PesynbraTtel RZS SGU-1-1 Au

12,00

10,00

8,00
6,00
4,00

2,00

0,00 =@==P] em—pgn) P03
1 2 3 4 5 6 7 6 17 18 19 20 21 22 23 24
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I'paduk z-unaexc RZS SGU-1-1 Au

4,00
2,00
i - 1,11
falie] ) ’
0,00 =T TS el e TS OO0 o7S70, U E R 506 Nk 12
% 2 3 4 = 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
-2,00
-4,00

— P 111 Pap2 Pan3 Pap4d PAnS emmm——pPanG e—pPaqn7

Tabmuma 3 — CBojaHbIe TAaOIUIBI PE3YJIBTATOB HCIBITAHHA XapaKTCPUCTUKH
cepedpa OIIK RZS SGU-1-1

3HayeHue
0 Kon
Xpt ppm Xi ppm G ptlit HHIeKca Ouenka

n/n | Jaboparopuu 7

1 kox 1 17,90 19,47 1,57 0,58 YIOBIL.

2 kox 1 17,90 19,45 1,55 0,58 YIOBIL.

3 KOx 2 17,90 11,98 5,92 2,20 COMH.

4 KOx 2 17,90 12,01 5,89 2,19 COMH.

5 KoI 3 17,90 18,60 0,70 0,26 YIOBIL.

6 KoI 3 17,90 17,87 0,03 0,01 YIOBIL.

7 kon 4 17,90 18,08 0,18 0,07 YIOBIL.

8 xon 4 17,90 18,23 0,33 0,12 VIOBIL.

9 kon 4 17,90 17,58 0,32 0,12 VIOBIL.
10 kon 4 17,90 17,70 0,20 0,07 YIOBIL.
11 KOI 5 17,90 17,48 0,42 0,16 YIOBIL.
12 KOI 5 17,90 17,62 0,28 0,10 YIOBIL.
13 Koz 6 17,90 18,12 0,22 0,08 VIOBIL.
14 Koz 6 17,90 18,70 0,80 0,30 VIOBIL.
15 Kox 7 17,90 19,30 1,40 0,52 YIOBIL.
16 Koz 7 17,90 17,67 0,23 0,09 YAOBIL.
17 Kox 8 17,90 16,71 1,19 0,44 YIOBIL.
18 KOI 8 17,90 17,05 0,85 0,32 VIOBIL.
19 kox 9 17,90 21,98 4,08 1,52 VIOBIL.
20 Kox 9 17,90 22,01 411 1,53 YIOBIL.
21 xox 10 17,90 18,05 0,15 0,06 YAOBIL.
22 xox 10 17,90 17,00 0,90 0,34 VIOBIL.
23 xox 11 17,90 17,44 0,46 0,17 VIOBIL.
24 xox 11 17,90 17,13 0,77 0,29 YIOBIL.
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25,00 Pesyabratel RZS SGU-1-1 Ag
P—>9922,01

20,00 719,45 N\
4\ / Vmsr906pLimsaniane AT %ﬂ 05
15,00
\-1-4&2,01

10,00
5,00
0,00 —O—Pn,a,l —Pﬂp,z —Pﬂ,a,3L
1 2 3 4 5 6 7 11 12 13 14 15 1 17 18 19 20 21 22 23 24
I'padgmk z-unaexc RZS SGU-1-1 Ag

4,00
2,00 y A { i 1,53
0,00 =980,58 MMWMZ N0, 29
200123’45 7T YTTIO T ITTT I I3 IS 16T 17 1819 20021222324
-4,00

— P01 Pan2 Pan3 Pan4d PAAS eemm—PanG —es—pPgn7

Tabmuna 4 — CBogHbIC TAOIWIBI PE3YJIBTATOB WCIBITAHUN XapaKTCPUCTUKU
3oisiota OIIK RZS SGU-1-2

Y Ko 3HaueHue
w/n | naGopatopmn Xpt PpM Xi ppm G ptlit mm;lcca Ouenka
1 kox 1 5,36 5,17 0,19 0,20 YAOBIL
2 xox 1 5,36 5,10 0,26 0,27 YJIOBIL.
3 KOxI 2 5,36 454 0,82 0,85 YJIOBIL.
4 KOxI 2 5,36 457 0,79 0,82 YJIOBIL.
5 KoI 3 5,36 5,43 0,07 0,07 YAOBIL
6 Kon 3 5,36 5,59 0,23 0,24 YJIOBJL
7 xon 4 5,36 5,22 0,14 0,15 YJIOBJL.
8 xon 4 5,36 5,70 0,34 0,35 YJIOBJL.
9 xon 4 5,36 5,62 0,26 0,27 YJIOBJL.
10 xox 4 5,36 5,92 0,56 0,58 YIOBI.
11 KOI 5 5,36 5,34 0,02 0,02 YIOBI.
12 Ko 5 5,36 5,38 0,02 0,02 YJIOBJL.
13 Kox 6 5,36 5,86 0,50 0,52 YJIOBJL.
14 Kox 6 5,36 5,46 0,10 0,10 YJIOBJL.
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3HavyeHue

Ne Kon « _ _ o

w/i | naGopatopmn pt pPpM Xi ppm O ptlit PIH)I;KC?I HeHKa
15 Kox 7 5,36 5,26 0,10 0,10 YIOBIL.
16 Kox 7 5,36 5,80 0,44 0,46 YIOBIL.
17 KOJ 8 5,36 5,43 0,07 0,07 YJIOBIL.
18 KOJ 8 5,36 5,47 0,11 0,11 YJIOBIL.
19 KoJ 9 5,36 5,58 0,22 0,23 YJIOBIL.
20 Kon 9 5,36 5,59 0,23 0,24 YIOBIL.
21 kox 10 5,36 5,09 0,27 0,28 YIOBIL.
22 kox 10 5,36 4,86 0,50 0,52 YJIOBIL.
23 kox 11 5,36 5,40 0,04 0,04 YJIOBIL.
24 kox 11 5,36 5,63 0,27 0,28 YJIOBIL.

8,00 Pesyabrarel RZS SGU-1-2 Au

6,00

4,00

2,00

0,00 | _._pg,q‘l — P51 —Pﬂdﬂ,3L
6 7L 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 2 3 4 5

I'pa¢puk z-unaexec RZS SGU-1-2 Au

4,00
3,00
2,00
1,00
0,00 02, 28

-1,00 9 .10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

-2,00
-3,00
-4,00

— P01 Pap2 Pan3 Pan4d PAAS eemmmPan6 —e—pPan7

Tabnuna 5 — CBoaHble TaOAMIBI PE3YJNbTATOB HCIBITAHUN XapaKTEPUCTUKU
cepedpa OIIK RZS SGU-1-2
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3HavyeHue
] Kon « _ _ o
w/n | naGopatopmn pt pPpM Xi ppm G ptlit HH)I;RC& HeHKa
1 kox 1 20,81 20,96 0,15 0,06 YIOBIL.
2 kox 1 20,81 21,61 0,80 0,32 YIOBIL.
3 KOxI 2 20,81 19,52 1,29 0,52 YJIOBIL.
4 KOI 2 20,81 19,52 1,29 0,52 YJIOBIL.
5 KoJ 3 20,81 20,66 0,15 0,06 YJIOBIL.
6 Kox 3 20,81 20,33 0,48 0,19 YIOBIL
7 kon 4 20,81 20,70 0,11 0,04 YIOBIL
8 xox 4 20,81 21,57 0,76 0,30 YJIOBIL.
9 xox 4 20,81 20,84 0,03 0,01 YJIOBIL.
10 xox 4 20,81 20,95 0,14 0,06 YJIOBIL.
11 KOI 5 20,81 22,82 2,01 0,80 YAOBIL
12 KOI 5 20,81 23,00 2,19 0,88 YAOBIL
13 Kox 6 20,81 18,58 2,23 0,89 YJIOBIL.
14 Kox 6 20,81 18,46 2,35 0,94 YJIOBIL.
15 Kox 7 20,81 19,93 0,88 0,35 YJIOBIL.
16 Kon 7 20,81 21,21 0,40 0,16 YAOBIL
17 Ko 8 20,81 19,92 0,89 0,36 YAOBIL
18 Kox 8 20,81 19,92 0,89 0,36 YJIOBIL.
19 xox 9 20,81 23,92 3,11 1,25 YJIOBIL.
20 xox 9 20,81 24,17 3,36 1,35 YJIOBIL.
21 kox 10 20,81 19,34 1,47 0,59 YAOBIL
22 kox 10 20,81 18,22 2,59 1,04 YAOBIL
23 kox 11 20,81 19,70 1,11 0,44 YIOBIL
24 kox 11 20,81 19,58 1,23 0,49 YJIOBIL.
30,00 PesyabTarhl RZS SGU-1-2 Ag

25,00

20,00

15,00

10,00

5,00

0,00

1 2 3 4 5 6 7| FUPNEPRET) ﬂ—%p‘j3&%316 17 18 19 20 21 22 23 24
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I'paduk z-unpexc RZS SGU-1-2 Ag

4,00
3,00
2,00
1,00

0,00 - - - - 0,06 "6
400 123 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

-2,00
-3,00
-4,00

e P ] Pap2 Pap3 Pan4d PAAS eemmmPan6 es——pPan7

OBCYKJIEHUSL.
HpOBGI{@HHBIﬁ [1K ITIOKa3bIBA€T, YTO BCC J'Ia60paT0pI/II/I oTpacjii Ha XOpOoIIcM
YPOBHC BLIIIOJIHAKOT HpO6I/IpHBIﬁ aHaJIn3 C TPaBUMCTPUICCKUM OKOHYAHUCM.

Tabnuma 6 — O6006mEnHbIE pe3ynbTaThl Xapakrepuctuk OIIK RZS SGU-1-1

[Tony4deHHbIE OLICHKH
Kommonent VY nosnersopurenbHblii, | CoMHUTENbHBIN, | HeynoBneTBOpUTENBHBINH,
% % %
3om0T10 (Au) 100 - -
Cepebpo (Ag) 92 8 }

Tabnumna 7 — O600ménnsie pe3ynbrarhl xapaktepuctuk OIIK RZS SGU-1-2

[TonyueHHbIE OLIEHKU
KoMnoneHnT V 10BICTBOPHUTEIBHBIMN,
A 5 ComuutenbHbli, % | HeynoBneTBopuTenbHbIi, %
(V]
3osoTo (Au) 100 - -
Cepebpo (Ag) 100 - -

YyacTHUKaM, TOJIYYUBIIUM COMHUTEIBHBIE H  HEYJOBJICTBOPUTEIHHBIC
pe3yibTaThl, PEKOMEHIYETCS BBIACHUTh NPHYMHBI W, TPU HEOOXOIUMOCTH,
OCYLIECTBUTh KOPPEKTUPYIOIIHNE IEHCTBHUS.

K HaunOosee BEPOSTHBIM MIpUYMHAM COMHUTEJIbHBIX n(um)
HEYI0BJIETBOPUTENIbHBIX PE3YJIbTATOB MOKHO OTHECTH:

- HECOOJTIO/ICHHE YCIIOBUM XpaHeHUs: 00pa3IioB ISl MPOBEPKH KBATU(UKAITIH;

- HapyIICHUE YCIOBHUM TPAHCIIOPTUPOBKH;

- OTKJIOHEHHE OoT UHCTpyKui Kk CO;
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- IPOBEJICHUE UCTIBITAaHUI 00pa3iia uepe3 HEKOTOPOE BPEMs TTOCIIE BCKPBITHSI €T0
YIIAKOBKH, a HE Cpasy;

- HapyIIeHUE MPOLEAYPhl MPOBEACHUS U3MEPEHUN U HEPABUIILHOCTh 00pabOTKH
u(WIK) MpeICTaBICHUS] OTYUYEHHBIX PE3yIbTaTOB;

- HEJOCTaTOYHO TOYHOE COOJIIOJICHHE BCEX MPOLENyp, MPEayCMOTPEHHBIX
METOJAMKAMU  HUCIBITaHUH, a  TakkKe  HEJAOCTaTO4YHYI0  3(PPEeKTUBHOCTDH
BHYTPHJIA00pAaTOPHOTO KOHTPOJISI KAUECTBA PE3yJIbTaTOB UCIIBITAHUM.

3AK/IIOYEHHUE.

B pamkax Bemonnenust TpeboBanuii O‘z DSt ISO/IEC 17043 [5] LientpanbHast
nabopatopus AO «Y30eKreosoropa3BeaKay:

1. Opranuzyet mexiadoparopubie cpaBHeHus: LlenTpanpnas nabopatopus AO
«Y30eKreosioropa3Be/ikay  aKTUBHO TMPOBOAUT HCIBITAHUS W  aHAIU3Bl B
COTPYJHHYECTBE C IPYTUMU J1a0OPaTOPHUSIMHU.

2. ObecnieunBaeT BHICOKOE KayecTBO: BHeapeHue cTporux mpoueayp KOHTPOJIS
KauyeCcTBa U PEryJIIpHOE OOHOBJICHUE METOAUK TapaHTUPYET TOUHOCTh U HAJIC)KHOCTh
MOJTy4YaeMbIX JaHHBIX.

3. IlpoBogut oOyuyenue mnepcoHana: Jlmga coOmroaeHus Bcex TpeOOBaHUIMA
cranaapra llenTtpansuas naboparopust AO «Y30eKreojaoropasBejka» OpraHuszyer
peryJsipHble CEMUHAphl JUISI COTPYJHUKOB, YTO CHOCOOCTBYET TMOBBIIICHUIO HX
KBATM(UKAIMK U YPOBHS MpodecCruoHaIn3Ma.

4. Y nyuiaet uHQpacTpykTypy: B pamkax peanuzaiuu cranaaptoB [{enTpanbHast
naboparopus  AO  «Y30eKreojoropasBefikay MPOJODKAET  MOJECPHU3UPOBATH
o0opynoBaHUE W TPOTPaMMHOE OOECIEUEeHHE, YTO TO3BOJISIET ONTUMHU3UPOBATH
MPOLIECCHl U TOBBICUTDH 3()(PEKTUBHOCTH PAOOTHI.

5. CoOmomaer otuyeckue HoOpmbl: llenTpanbHas mabopatopus AO
«Y30eKreosioropa3Beikay MpUACPKUBACTCS MPUHITUIIOB TPO3PAYHOCTH U YECTHOCTU
B CBOCHU JIESITEIILHOCTH.

Takxke, B cBsa3u ¢ oaHuM wu3 TpeboBanuit ['YII «VY30ekckoro 1eHTpa
aKKpeIuTaIlluny, 00ECIeUNUTh y4acTUe KOMIIETEHTHOM UCTIBITATeIbHOM JJTabopaTopuu B
MEKJIA00PATOPHBIX CIWYEHUSIX, TUOO0 B MPOBEPKaxX KBATH(HUKAIIUH, BO3POCTIO YHCIIO
AKTUBHBIX YYaCTHHUKOB B IIporpaMMax MpPOBEpPKHU KBadu(UKAIMK, MpeiaracMbIX
[lenTpanpHOl TabOpaTOopueii, HE TOILKO B c(hepe Te0JOTrHr, HO U IPYTUX OTPACIICH.

B 2024 rony pemenuem Hayunoro Cosera LlenTpa akkpenuramnuu L{enTpanbHas
nabopatopus AO «¥Y30ekreonoropa3Beka» yrnoJIHOMOUYEHA Ha BBITIOJIHEHHE PadOT 110
MPOBEPKe KBATM(PUKAIINN U MEXKITA00PATOPHBIX CIMYCHUN.
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DETECTION AND TREATMENT METHODS OF ANGINA PECTORIS
AMONG THE POPULATION
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Annotation. This article provides an in-depth analysis of angina pectoris, a
common ischemic heart disease, focusing on the methods for diagnosis and treatment.
The article discusses diagnostic tools such as electrocardiography (ECG), stress
testing, and coronary angiography, widely used in the United States, Canada, and
Europe. It also explores various treatment methods, including pharmacological
therapy, invasive procedures like angioplasty and coronary artery bypass grafting
(CABG), and lifestyle modifications. Additionally, the article highlights preventive
measures and the successful public health strategies implemented in countries like the
U.S., Canada, and Finland. The study emphasizes the importance of integrating early
diagnosis, effective treatment, and prevention for managing angina pectoris and
improving patient outcomes.

Keywords: Angina pectoris, ischemic heart disease, diagnosis, treatment,
pharmacotherapy, invasive methods, prevention, cardiac rehabilitation, coronary
angiography, international healthcare strategies.

Aunomauusn. B cmamve nposooumcs yenyOneHHulll aHAIU3 CMEHOKAPOUl,
PACNPOCMPAHEHHO20 NPOSGIEHUS. UMEMUYeCKOl Oone3Hu cepoyd, ¢ aKyeHmom Ha
Memoobl  QuacHOCmuxku u  Jjdedenus. Paccmampusaiomcs — ouacHocmuueckue
uHCcmpymenmol, maxue Kax snekmpoxapouocpagus (OKI'), cmpecc-mecmuposanue u
KopoHapHas aneuocpagpus, komopwvie wupoxo npumensiomess 6 CIIA, Kanade u
Esepone.  Taxoice obcysxcoaromess  pasiuunvle  Memoobl — JIeYeHUs,  BKII0UAS
Gapmaxomepanuio, UHBA3UBHLIE NPOYEOYPHI, MAKUE KAK AHSUONIAACMUKA U
aopmokoponaproe wiynmuposanue (AKII), a makoce uzmenenusi oopasa sxcusnu. B
cmamove  NOO4ePKUBACMCS  BANCHOCMb  NPOQDUIAKMUYECKUX MepP U  VYCHNEUHbIX
cmpame2uii 0OUeCmeeHH020 30PABOOXPAHEHUS., PealU308aHHbIX 6 MAKUX CMPAHAX,
kak CIIA, Kanaoa u @uuisnous. Hccnedosanue akyeHmupyem 6HUMAHUE HA
HeoOX00uUMOCmuY UHmMe2payuu parHel OuacHOCMuKuU, dp@exmusnoco neveHus u
npoghunakmuxu 0nsi OopbOvl CO cMeHOKapouel U YayuueHus 300p08bs NAYUeHMO8.

Knrouesvie cnosa: Cmenoxapous, uuemuyeckas 601e31b cepoya, OUacHOCMuUKA,

Jleuenue, Gapmaxomepanusi, UHBA3UBHDLE Memoowl, npoguiaxmuxa,
Kapouopeabunumayus, KOPOHAPHAS aHeuocpagus, MedNcOYHapoOHble cmpameuu
30pPABOOXpAHEHUsL.
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INTRODUCTION

Angina pectoris is a common form of ischemic heart disease characterized by
chest pain or discomfort resulting from insufficient oxygen supply to the heart muscles.
Cardiovascular diseases remain a global health issue, making early diagnosis and
effective treatment crucial. Learning from the experiences of leading countries such as
the United States, Canada, and European nations is important for improving outcomes
and managing the disease efficiently. This article will provide an in-depth analysis of
angina detection and treatment methods, highlighting the best practices from these
countries.

Methods for detecting angina pectoris

The primary step in diagnosing angina pectoris involves examining the patient’s
symptoms and medical history[1]. Key symptoms include chest tightness, pain, and
discomfort, especially during physical activity or stress. In more advanced stages, these
symptoms can occur even at rest, signaling a more severe form of the disease.
Diagnostic tools like electrocardiography (ECG) are widely used to assess the electrical
activity of the heart, making it a fast and reliable method for detecting angina[2].
Coronary angiography, which uses X-rays to examine the arteries and detect blockages,
Is also commonly applied. In countries like the United States and Canada, stress ECG
and stress echocardiography are routine diagnostic procedures. These tests monitor
heart function during physical activity, making them effective for identifying early
signs of coronary artery disease[3].

In Canada, the stress ECG is often complemented by imaging techniques such
as myocardial perfusion imaging or nuclear stress tests, which offer a more detailed
view of the blood flow to the heart during exertion. These methods help cardiologists
better assess the extent of coronary artery blockages and provide more accurate
diagnosis and treatment plans for patients.

Treatment methods

There are several approaches to treating angina pectoris, depending on the
severity of the disease and the patient’s overall condition. The main treatment strategies
involve pharmacological therapies and invasive procedures. Pharmacological
treatments typically include nitrates, beta-blockers, and calcium channel blockers.
Nitrates, such as glyceryl trinitrate, help dilate coronary arteries, while beta-blockers
reduce the heart’s oxygen demand by lowering heart rate. Calcium channel blockers,
on the other hand, help improve blood flow by relaxing the muscles around the blood
vessels. In the United States, a comprehensive approach to treatment is adopted[4]. The
ACC/AHA (American College of Cardiology/American Heart Association) guidelines
recommend a combination of pharmacotherapy and lifestyle modifications for angina
management. Patients are encouraged to participate in cardiac rehabilitation programs,
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which include supervised exercise, nutritional counseling, and stress management.
These programs have been shown to improve overall heart health and reduce the
likelihood of recurring angina episodes.

Invasive treatment methods include angioplasty and stent placement. These
procedures involve the use of a balloon or stent to widen narrowed arteries and restore
normal blood flow[5]. Coronary artery bypass grafting (CABG) is used in severe cases
where artery blockages are widespread. This surgery creates new pathways for blood
to flow around the blocked areas. In Canada, stenting and CABG procedures are
routinely performed, with advanced techniques ensuring minimal complications and
faster recovery for patients. Canada’s healthcare system emphasizes the early referral
of patients with severe angina to specialized cardiac centers, ensuring timely and
appropriate interventions.

In Europe, treatment protocols follow the guidelines set by the European Society
of Cardiology (ESC), which emphasize the importance of combining drug therapy with
lifestyle modifications. European countries also highlight the use of minimally invasive
procedures for stenting and angioplasty[6]. The ESC’s 2016 guidelines provide
detailed recommendations for using nitrates, beta-blockers, and calcium channel
blockers together, depending on the individual needs of each patient.

Preventive measures

Preventing angina pectoris requires addressing risk factors and promoting a
healthy lifestyle. Many countries have implemented programs aimed at reducing the
incidence of cardiovascular diseases through public health initiatives[7].

In the United States, preventive care focuses heavily on lifestyle modifications,
including smoking cessation, weight management, and increased physical activity.
Public health campaigns promote awareness about heart disease risk factors,
encouraging individuals to make informed decisions about their health. This has
contributed to a decline in the incidence of angina and other heart conditions over the
past decade[8]. Canada has also prioritized prevention through national programs like
the Canadian Cardiovascular Society (CCS) guidelines, which emphasize risk factor
management[9]. Smoking cessation programs, dietary guidelines promoting heart-
healthy foods, and campaigns encouraging regular physical exercise are integral
components of Canada’s public health strategy to combat angina[10]. The country’s
universal healthcare system ensures widespread access to preventive services,
including routine health screenings and early intervention for high-risk individuals.
European countries, particularly in Scandinavia, have implemented heart health
programs that combine public education with accessible healthcare services. Finland,
for example, has seen a significant reduction in heart disease mortality through
initiatives promoting physical activity, a balanced diet, and smoking cessation. These
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national programs have demonstrated the effectiveness of a holistic approach to
cardiovascular disease prevention.
Conclusion

Angina pectoris remains one of the most common heart diseases worldwide, but
early diagnosis and effective treatment methods are essential for improving patients’
quality of life. The experiences of leading countries like the United States, Canada, and
Europe show the importance of integrating pharmacological treatment, invasive
procedures, and preventive measures. By adopting comprehensive healthcare
approaches, including lifestyle modifications and early medical intervention, the
burden of angina and other cardiovascular diseases can be significantly reduced. The
United States and Canada highlight the importance of cardiac rehabilitation programs,
while Europe showcases the benefits of combining minimally invasive procedures with
long-term lifestyle changes. Each country’s approach underscores the importance of
early detection and comprehensive care, ensuring that patients receive the most
effective treatment for their condition. Drawing on these experiences, other nations can
Improve their management of angina pectoris, ultimately leading to better patient
outcomes and healthier populations.
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AHAJIN3 PE3YJIBTATOB OPTOJOHTUYECKOI'O JIEUEHUE
IMAIIMEHTOB C CYKEHUEM 3YBHBIX PSIJIOB C TIPUMHUHEHUEM
YJIAMHEPOB

PykoBoaurens: K.M.H., 1o1eHT Apunosa I'.J
Maructp: C.b.Cararosa

Tamkentckuii ['ocynapctBeHHbI CTOMATOIOTMYECKUA HHCTUTYT

AkTyanbHocTh: CyxeHue 3yOHBIX pSJAOB - OJHA H3 Hauboiee YacTo
BCTPEYAIONIUXCS TATOJIOTUM 3yOOYENIOCTHOM CHUCTEMbI, KOTOpas OTHOCHUTCS K
aHoManusiM 3yOHoro psizna no kiaccuukaumu kadeapsl oprogotun TI'CU;
paclpoOCTPaHEHHOCTh JAaHHOM aHOMaJIWU MO JaHHBIM OTEYECTBEHHBIX aBTOPOB
coctaBisieT B cpenneMm 33,7 % [1,2], npu 3Tom cyxenue [1,2,3] BepxHero 3yOHOro
psana cocraBmsieT 63,2% ot oOmiero umcia 3yOOUYeTIOCTHBIX aHoMami JlaHHas
MATOJIOTHS YaCTO COMPOBOXKIAETCS MOP(POIOTUUECKUMH HAPYIIICHUSIMU, B YaCTHOCTH,
CKYUYEHHBIM TOJIOKEHHUEM 3y00B, a Takke (yHKIIMOHATBHBIMU U3MEHEHUSIMU PAOOTHI
BHCOYHO-HIKHEUEIOCTHOTO  CYCTaBa, MBI  YEIIOCTHO-JIMIIEBOM  00JacTH,
HapyIlIeHUEM JbIXaHUsI, TJIOTAHUS U PEYH, BBIPAKCHHBIMU HAPYLICHUSIMU 3CTETHUKU
auua W ynblOku . JledeHue cyxeHUs 3yOHBIX PSJOB YMEPEHHOM CTENeHU
BBIPAXKEHHOCTH Y B3POCIIBIX MAIIMEHTOB MPOBOJISAT YaIlle BCETO HA HEChEMHBIX OpeKeT-
CUCTEMaX, OJIHAKO, B COBPEMEHHOW OPTOJOHTUYECKON TMpaKTHKE Bce OOJbIle
BHUMAHUS YJIEISIOT HE TOJBKO J(PGEKTHBHOCTH W PE3YJBTaTUBHOCTU JICUCHUS
aHOMAaJIMIA YEITFOCTHO-JIMIICBOM 00JIaCTH, HO U, TIO BOBMOXXHOCTH, KOM(DOPTY MMAIMEHTA,
Y CHUKEHUIO HETATUBHBIX COCTABJISIONIUX OPTOJAOHTHH (HApuUMep, HU3Kasl ICTETUKA
HECHEMHBIX OpPEKET-CHCTEM, TPaBMHUPOBAHHUE CIW3UCTONW OOOJIOYKH TIOJOCTH pTa,

HEY/I0BJIETBOPUTEINIbHASI TUTHEHA, O0JIeBbIe OlLylIeHus ). B cBs3U ¢ 3THM, BCce OoJbIee
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paclpocTpaHEHHE TIOMy4aeT HOBBIM CIOCOO OPTOAOHTHUYECKOTO JICUCHHS C
MPUMEHEHUEM DdJalHEepPOB - TMPO3PAayHBIX Kalll K3 TOHKOTO OHomoIumepa
noJmKapbaMuIa, caMbIMH HM3BECTHBIMH M3 KOTOPBIX sIBIIsieTCsl cucteMa Invisalign
(CIIA). Ilouck onTUMallbHOTO CIMoco0a JIeYeHUs 3yOOUETIOCTHBIX aHOMAJHM,
CY’KE€HHUsI 3yOHBIX pSAJIOB B YACTHOCTH, BHIOOpD KaKkOW METOJ| JICYEHHsS Bce ke Ooliee
s dexTuBeH mo codetanuio YHPEKTUBHBIA PE3YIHTAT/COCTOSHUE TUTUEHBI TIOJIOCTH
pTa/KOM(POPTHOCTH/ICTETUKA - BOTIPOC, KOTOPBINA BOJIHYET MHOTHX HUCCIIEAOBATEIEH.

Llenpto wuccnenoBaHus SBISJICS aHANU3 KIMHUYECKOM 3(QexkTuBHOCTU
MIPUMEHEHHUS CUCTEMBI 3JIAHHEPOB Y MAIIMIEHTOB C CYy)KCHHEM 3yOHBIX psAoB. B 3agaun
MCCJIEIOBAHMS BXO/WJIA OLIEHKA PE3yIbTaTOB JICUCHUS U PACHIUPEHUS 3yOHBIX PSIJIOB
y TAIMEHTOB, MPOXOJWBIINX JICUEHHWE C IOMOIIBIO AJIaii- HEPOB W ONpEIeICHUE
COOTBETCTBHUSI TPOTHO3UPYEMOTO B BUPTyalbHOU cucreme 3J[ T1utaHupoBaHus
Clincheck pe3ynbpTaTa pakTHUECKH MOTYUYEHHOMY PACHIUPEHUIO 3yOHBIX PSJIOB.

OOGcnenoBano 36 yenoOBEK, MYy>XYUH M JKCHILIHUH, B Bo3pacte oT 18-35 ner ¢
(U3HOTOTUYECKUM CMBIKaHUEM 3YOHBIX psA0B(1 KIT 1o DHIUIO), ¢ CyKEHUEM 3yOHBIX
PAZIOB M CKYYCHHBIM ITOJIOKeHHEM 3y00B. CpenHee 3HAYCHHE MapaMeTPOB CYKCHHSI
BepxHero 3yOHOro psaa a0 jedeHus coctaBuio 4,03+1,12mMM B obiacTu TepBBIX
npeMossipoB, u 5,08 £0,58MM B 0051acTH MEPBBIX MOJSPOB, B 00JACTH HUIKHETO
3yoHoro psnpa: 3,03+0,92mMMm B obmnactu nepBbix npemosisipoB U 4,41+1,06 MM B
oOnmacTu TeEpBbIX MOJSApoB. [IpoBeneH KIMHUYECKHM OCMOTp, OOCIeI0BaHUE
MMalMEeHTOB, aHamu3 3/[ Mozenel 10 U NOCIE JEYEHUS, BBIIOJHEHO OPTOJIOHTHYECKOE
BUpTyasibHOE TIUlaHMpoBanue B mnporpamme Clincheck, Bce mnanumeHTsl nponun
OpPTOJOHTHUYECKOE JICUCHHE Ha dmaiftHepax cuctemsl Invisalign (CIIIA).

B pesynbrate padotsl B 100% ciiydaeB BBISBUIIN HEAOCTATOK MECTa JJIsl PE31I0B,
B 100% - cy>xeHue 3yOHBIX PsIIOB B 001aCTH MOJIIPOB 1 IpeMoJisipoB. [1o pesynbpraram
aHTpOIIOMETpHUECKOro uccieaoBanus 3 /] Moseneit ObUIO BRISIBICHO CYKEHHE 3yOHBIX
PAZIOB B 00JIACTH MOJIIPOB U MPEMOJISIPOB BEPXHETO M HIYKHETO 3yOHOTO psifa, KOTOPOE
MOCJI€ JICUCHUSI JOCTUTAjIo HOPMBI. [IpOTHO3HPYEMOCTh PE3yibTaTOB PACIIMPECHUS

coctaBusa 77,2% mist BepxHero 3yoHoro psga u 81,9% niist HuxkHEro 3yOHOro psija,
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YTO TOBOPUT O HEOOXOAWMMOCTH IUIAHUPOBAHUS pe3yJbTaTa JICUCHHS C
TUIEPKOPPEKIINEN paciIupeHust 3yOHbBIX PSIOB.

BoiBoabl. 1. OpTogoHTHMYECKOE JICUEHHE C MPUMEHEHUEM 3JaliHEepOB
3¢ ()EKTUBHO JIs1 TOJTyYEeHHSI pPACIIUPEHUs 3yOHBIX PSJIOB, HO TPOUCXOIUT B OCHOBHOM
3a cueT HakJioHa 3y0OB B MpaBWiibHOE mMoJiokeHue.2.Ilpu nedeHuu ormedaercs
VIy4IIeHHEe W TPAKTHYCKH HOpPMaJU3alus NIUPHHBI 3yOHBIX PSAIOB, YCTPAHCHHE
CKy4eHHOro moJjiokenust 3yo6oB B 100% cimydaeB, 4TO TOBOPUT O BBICOKOU

3¢ (HEeKTUBHOCTH JICUCHHSI C TPUMEHEHUEM dJIaifHEPOB.
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CPABHEHUE OIITUMAJIbHBIX BAPUAHTOB PA3PE30B IIPU
®PEHYJIOOKTOMMHU KOPOTKHUX Y3JIEYUEK BEPXHEN 1 HU)KHEM
I'YBBI Y JIETEA

3oxuposa IILE.
Maructp 2 xypca Tamkentckoro I'ocynapctBeHHOro CTOMAaTOIOTHYECKOTO
HNucTuryTa.
zokirova.shokhsanaml@gmail.com

AuHomauusn. B OanHOU cmamve pPACCMOMPEHO CPABHEHUE ONMUMATbHBIX
8APUAHMO8 PaA3pe308 NPU PPEHYI0IKMOMUU KOPOMKUX V30eUeK BepXHell U HUNCHEl
2yowl y demeli.

AxkmyanvHocms uccinedosanusn. Ha cecoOnsawHuil 0eHb aHOMAlbHblE )Y30e4KU
2y0 U A3bIKA BGO3HUKAIOM 6 pe3yibmame HapyuweHus npoyecca 3MOPUOHATbHO2O0
Gopmuposanus u paszeumus JJHK cmpyxmyp msexkux mxaueu nnooa. Beposmno,
Oeghekm pazsumusi Modcem Oblmb CE3AH C HACIEOCMBEHHOCMbIO (Haauvue KOPOmKoll
V30€euKu y 00H020 U3 pooumeiell), HaApYUeHUsMU IMOPUOHAILHO2O PA3BUMUSL 8
cneocmsue XpoHuyeckoco cmpecca. A makdce UPYCHbIX 3abo01e8anull, npuema
HEKOMOpbIX  JIeKaPCMBEHHbIX — NPenapamos, He2amusHo20  8030eUCmBUs.
npogeccuoHanbHbIX hakmopos, u He UCKIIOUeH aKm CUlbHO20 MOKCUKO3A 80 8PeMs.
bepemennocmu. Cmoum ommemums, 4mo y30euxa eepxuell 2yb boiee 8bipajicena no
geudUHe, NIOMHOCMU, opMe U NPOMSAICHOCMU HeM Y30eyKd HUdMCHel 2yobl.
Yrkopouennas eepxmsan u nudicHAs cea3ka 2yO modicem npu8ooumsv K 06pa308aHuUio
ouacmem, NOGbIULEHHOU KPOBOMOYUBOCMU OECHbl U3-3d YACMO20 MPASMUPOBAHUSL,
napoOoOHmMum, HApYWeHUuro OUKYuu U K HCUXOTOSUYECKOMY OUCKOMGDOpmY u3-3d
HedCcmemu4eckou yibloKu.

Knwuesvie cnoea: ysoeuxu 2y6, 3MOpUOHANbHLIE HAPYUleHUs, ouacmema,
npeoosepue noi0Cmu pma, NCUXOI02UsL U ICMemuKa YivlOKu, peub.

Heam wu 3ama4yum  uccJIeIOBAaHUA. DJACTUYHBIE MONEPEUYHO-TOJIOCATHIC
MBIIIICYHbIE BOJIOKHA MTPUKPEIUICHHBIE MEXKIY T'yO0aMu U JeCHaAMH a TaKKe JIECHOU U
S3bIKOM Ha3bIBAKOTCA Y3JI€UKAMHU IOJIOCTH pTa. Y3JIE€YKH PACHOJIOKEHBI B BEPXHEW,
HUKHEH, OOKOBBIX CTOPOHAX pTa U MO si3bIkoM. OCHOBHOM 3a1aueii y3/1€UeK SBIIACTCS
obecriedyeHUE TMPaBWIBHOTO  (DYHKIMOHUPOBAHUSI  JABMIKEHHM  COCTaBJISIOIIMX
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DIIEMEHTOB IOJIOCTH PTa, & TAKXKE, YIaCTUE B MPABIILHOM M YETKOM MPOU3HOIICHHE
peun.

Martepuanbsl uW  MeToAbl. AHOMaJbHBIE Y3[I€UKM BEpXHEH TyObl
CUCTEMATU3UPYIOTCS ¢ paaoM aBTopoB kak A. H. Henames, C. C. KynukoB koTopbie
paccMmatpuBain MOP(HOIOrHYECKUE COCTOSHUS y3/I€UeK C yUeTOM UX MPUKPEIICHHUS,
mo naHHbM @D, XopommIKiuHONW YacToTa aHOMAaJIMA BEPXHEH T'yObl COCTAaBWIISICT
15.5% -20.9% , mpu 3TOM HU3KO MPUKPEIJICHHAS] COUeTaHHAas y3/IeuKa BEpXHEN TyObl
c nuacreMod y 49% nereii; I'. 1O. IlakamHc BbIAENAN pa3ivnyus B HNPUKPEIIEHUN
y3[€e4eK, pa3Aeiss UX Ha «CUIIbHBIE», «CpeaHue», «ciadsien; M. F0. O6pasnos u C.
H. JIapnoHOB 0TMeUanu Tpy NPU3HAKa INIOTHOCTH y3/I€UEK.

PesyabTarsl ucciaenoBanusi. KimHuueckue wuccienoBaHus U OOJbLIOE
KOJIMYECTBO CHUCTEMAaTH3alUld Y3/€YeK BEPXHEW M HIKHEH TyObl MOKa3bIBAIOT
BBICOKYIO 3HAYUMOCTbH IIPOOJIEMBI B IETCKOW XUPYPrUYECKOr cToMaTojoruu. Takum
o0Opa3oM, BBIpaOOTKa aNrOpUTMa a TaKKE YCOBEPIICHCTBOBAHUE CYIIECTBYIOUINX
METOJ0B OIMPASCh HA COBPEMEHHON TEHACHUMU XUPYPIUUECKOIO JICUEHUS SABIIACTCS
aKTyaJdbHOM TEeMOW cerogusmHero JHA. CrenoBaTelbHO yYCTPAHEHHE WM
MpEeAYNPEXICHUE NEPEUUCICHHBIX (DYHKIIMOHAIBHBIX HAPYIICHUH SBISETCS BaXKHBIM
MOKa3aHUEM K MEIMIHMHCKOM peadunuTanuud OOJBHBIX € aHOMaJusIMU U
nedopManusMu 3y004eTIOCTHON CUCTEMBI.

BoiBoabl. Takum 00pa3oM XUPYpPrudyeckue METOJIbl HAampaBlICHHbIE Ha
ycTpaHeHHe (PaKTOpOB CIIOCOOCTBYIOMUX M yCYTYOJSIIOIIUX —3YOOYEITFOCTHBIS
nedopManuu SABJISIOTCS MEPBOOYCPEAHBIMH 3aJa4aMH KaK Bpada OPTOJOHTA TaK U
XUpypra cTomMarojora. TexHHKa ONEPAaTUBHBIX BMEIIATEIBCTB MPHU MEPCUUCICHHON
MaTOJIOTMM HE CJIOKHA TIPOBOAUTCS OOBIYHO BpadyoM Ha aMOyIaTOpHOM
xupyprudeckoM mpueme. OmHAKO  pasHOOOpa3we  METOIWK  ONEpaTHBHBIX
BMEIIIATEILCTB 3aTPYIHSIET WX BHIOOP MPH TOW WJIM WHOM MATOJOTHUU Y3ACUEK WU
MpeaIBepus MOJIOCTH pTa. Yale BCero Xupypr CTOMATOJIOT HE OTMpEessisi CTEIeHb
MaTOJIOTHH IPUMEHSIET CTaHJapPTHBIC BUJIBI OTIEPATUBHBIX BMEIIATEILCTB 0€3 BHIOOpa
nokazaHui. Hanpumep no XOpOIIWIKMHOM IPU AHOMAIMM Y3IE€YEK IIOKA3aHO
paccedycHME Y3ICUKH WITH UCCEUCHHUE €€ Y MeCTa IPUKPETUICHHSI M YIITMBAHUEC PAHBI.
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TOZALASH JARAYONIDA PAXTA REGENERATORINING SAMARASINI
ANIQLASH USULLARI

Sh.Mamajanov

Namangan muhandislik-texnologiya instituti

ANNOTATSIYA

Ushbu maqolada paxtani yirik iflosliklardan tozalash texnologiyasi hamda
qurilmalardan ajralib chiqgan chigindilar tarkibidan paxta xom ashyosini ajratib
oluvchi regenerator mashinasining ish jarayoni tavsifi keltirilgan. Bundan tashqari
tadgigotda regeneratorning tozalash va regeneratsiyalash samaralari haqiqiy qiymati
kam bo’lsa, regeneratorning texnik holatini tekshirish lozimligi va aniglangan
kamchiliklarni  tuzatish  kerakligi, shuiingdek, regeneratorining pnevmatik
ta’minlovchisidan o tkaziladigan havoning sarflanishini kamaytirish kerakligi tavsiya
gilindi.

Kalit so’zlar. Paxta xom ashyosi, yirik iflosliklar, mayda iflosliklar, ta’minlash
valigi, regenerator, tozalash, separator, qozigli baraban, cho’tkali baraban,

samaradorlik

Paxta xom ashyosini turli iflosliklardan tozalash texnologiyasini ishlab chigish
bo’yicha amalga oshirilgan ilmiy tadqiqotlar to’qimachilik sanoati rivojlangan
dunyoning yetakchi ilmiy markazlari va oliy o’quv yurtlari xissasiga to’g’ri keladi.
Mazkur ilmiy-tadqgigot ishlari natijasida paxta xom ashyosini tozalash texnologiyasi va
qurilmalarini takomillashtirish orqgali sezilarli ilmiy yutuglarga erishildi, jumladan:
AQSHning “Lummus” kompaniyasida paxta xom ashyosini tozalash mashinalari
ishlaydigan texnologik jarayonlarni avtomatlashtirish tizimlari ishlab chiqildi, AQSH
va Awvstraliyada paxtani yirik va mayda chigindilardan tozalashning samarali
texnologiyalari yaratildi. O’zbekistonda ham bu boradi keng ko’lamli tadqiqotlar
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amalga oshirilib kelinmoqda, jumladan, Toshkent to’qimachilik va yengil sanoat
instituti, «Paxtasanoat ilmiy markazi» AJ, Namangan muhandislik-texnologiya
institutlarida mazkur texnologiyalar uchun yangi mashinalar nazariy va eksperimental
tadgiqotlar asosida ishlab chiqildi. Jahonda, shu jumladan, O’zbekistonda ham paxtani
tozalash mashinalari va texnologiyalarini yaratish, paxta xom ashyoisni tozalashning
ko’p sonli tartibga soluvchi tizimini yaratish, paxtani yot aralashmalardan tozalash
uchun samarali texnologiyalarni yaratish va tozalash mashinalarining ishchi organlari
texnologik dizaynlari, tozalash uchun samarali kam yeyiluvchi ishchi organlarini
ishlab chiqish bo’yicha tadqiqotlar olib borilmoqda.

Paxtani tozalash bo’yicha zamonaviy ilmiy tadqiqotlar tahlili natijalari shuni
ko’rsatdiki, ular ikki yo’nalishda — paxtani mayda begona aralashmalaridan va paxtani
yirik begona aralashmalaridan tozalash bo’yicha o’rganilgan.

Korxonalarda paxta xom ashyosini yirik iflosliklardan tozalash mashuliyatli
jarayonlardan hisoblanadi. Yirik iflosliklardan — ko’sak po’chog’i, g’0’za cho’plari va
barglaridan tozalash uchun paxta xomashyosini gayta ishlash jarayonida asosiy ishchi
organi arrachali baraban bo’lgan tozalagichlardan foydalaniladi [1-2]. Paxta tozalash
korxonalarida arrachali tozalagich CHX-3M2 da (1-rasm) paxtani ikkita asosiy arrali
barabanda tozalanadi va bu barabanlardan yirik iflosliklar bilan tushgan paxta
bo’laklari bitta regeneratsiya barabanida tozalanib ajratib olinadi va asosiy paxta
oqimiga qo’shiladi.

Ushbu mashina quyidagicha ishlaydi: paxta ta’minlash valiklari 1 yordamida
qoziqli baraban 2 ga uzatiladi va uning yordamida titilib to’rli yuza 3 ga uriladi hamda
mayda iflosliklardan tozalanadi. Qozigli barabandan uzatilgan paxta arrachali baraban
5 arrachalari tishiga qo’zg’almas cho’tkalar 4 yordamida jipslashtirilib, kolosniklar 6
ga urilib tozalanadi. Birinchi arrachali barabanda tozalangan paxta ajratuvchi cho’tkali
baraban 7 yordamida ajratilib, ikkinchi arrachali barabanga uzatiladi. Tozalangan paxta
cho’tkali baraban 7 yordamida ajratilib mashinadan chiqgariladi va keyingi jarayonga
uzatiladi. Birinchi va ikkinchi arrachali barabanda ajralgan ifloslik aralash paxta
bo’laklari regeneratsiya arrachali barabaniga tushib tozalanadi.
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1-rasm. CHX-3M2 markali yirik iflosliklardan tozalash mashinasi
1- ta’minlovchi valiklar; 2- qoziqli baraban; 3- to’rli yuza;
4- jipslashtiruvchi cho’tka; 5- arrachali baraban; 6- kolosnikli panjara;
7- cho’tkali ajratuvchi baraban

Regeneratsiya barabanida tozalangan paxta cho’tkali ajratuvchi baraban 7
yordamida umumiy tozalangan paxtaga qo’shiladi. CHX-3M2 mashinasini
ekspluatatsiya qilish va uning boshqa tozalagichlar, ya’ni mayda iflosliklarni
tozalovchi tozalagichlar bilan birgalikda ishlashini tahlili shuni ko’rsatdiki, bu
tozalagichda mayda iflosliklarni tozalash uchun o’rnatilgan to’rli yuzaning samarasini
tozalashning keyingi bosqgichlarida goplash mumkin. Buni hisobga olgan holda CHX-
3M2 tozalagichi takomillashtirildi va CHX-5 tozalagichi vyaratildi [3-4]. Bu
tozalagichda to’rli yuza o’rniga paxtaning titilishini oshirish uchun uchburchak
shaklidagi pichoqglardan tashkil topgan panjara o’rnatilgan. Qoziqli baraban vertikal
o’qqa nisbatan arrachali barabanga yagqinlashtirilgan. CHX-3M2 va CHX5
tozalagichlarida kolosniklar soni va shakli bir xil. Birinchi arrachali baraban harakat
yo’nalishida 10 dona kolosnik, ikkinchi arrachali va regeneratsiya arrachali baraban
harakat yo’nalishida 15 dona dumaloq shakldagi diametri 20 mm kolosnik o’rnatilgan.
CHX-3M2 va CHX-5 tozalagichlarining ish unumdorligi ta’minlash valiklarining
aylanishlar soni bilan rostlanadi va 2 - 3 t/soatni tashkil etib, tozalash samaradorligi
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paxtaning sanoat va selektsion naviga, iflosligiga, namligiga bog’liq. CHX
tozalagichlarining o’rtacha umumiy tozalash samaradorligi 60-65% tashkil etadi.

O’tgan asrning 90-yillarida PLPX rusumli oqimli lintyalar o’rniga UXK rusumli
paxta tozalash agregatlari joriy etilgan bo’lib, ular to’rtta sektsiyadan tashkil topgan
bo’lib, paxta xom ashyosi mayda iflosliklardan qozigli-plankali barabanlar yordamida
to’rlar orqali tozalanadi va yirik iflosliklardan kolosnik panjaralida arrali baraban bilan
tozalanadi. Ajratilgan iflos qo’shilmalar umumiy bunkerga tushadi va undan
tormozlash klapanlariga ega bo’lgan yuklovchi tubus bilan jihozlangan shnek orqali
chigarib olinadi. Natijada mayda va yirik iflosliklarni qorishuvi natijasida
regeneratorlarga tushayotgan yuklanish 2-3 marotabaga ortib ketadi. SHnek ta’siri
ostida mayda iflosliklar paxta xom ashyosining letuchkalariga qo’shiladi va qiyin
ajlaluvchi holatga keladi. Natijada RX rusumli regeneratorining tozalash
samaradorligi 50% ga tushadi, paxta xom ashyosining tozalashda regeneratsiyalangan
letuchkalarning ifloslanganligi 70% ga ortadi. Bunda regeratsiyalangan letuchkalarni
tozalashga uzatilayotgan paxta xom ashyosi bilan aralashishi natjasidaularni giyin
tozalanuvchi mayda iflosliklardan tozalash giyinlashib tolaning sifati bir-ikki sinfga
pasayadi.

Paxta xom ashyosini va regeneratsiyalangan letuchkalarni aloxida gayta ishlash
bo’yicha 1995-yili ishlab chigarilgan va kelgusida texnologik reglamentga kiritilgan
[5] tavsiyalar turli sabablarga ko’ra barcha korxonalarda bajarilmaydi. Ushbu
tavsiyalarni bajarishda paxta xom ashyosi tolasiningg sifatini bir sinfga yaxshilashga
erishiladi, lekin tola sifati regeneratsiyalangan letuchkalar sababli bir-ikki navga
pasayadi.

RX rusumli regeneratorning tozalash samaradorligini pasayish sabablarini
aniglash uchun uning 2-rasmda keltirilgan sxemasini taxlil gilib chigamiz [6-7].

Regenerator pnevmota’minlagich 1, tozalash sektsiyasi 4 ustida joylashtirilgan
tarkibida asosiy 5 bo’lgan yarim tsilindr shaklli kiruvchi 2 va chiquvchi 3 patrubkalar,
sirpanuvchi cho’tkali 7,8 regeneratsiyalovchi arrali barabanlar 6 va kolosnik
cho’tkalari 9,10, ajratuvchi cho’tkali baraban 11, iflosliklarni chigaruvchi shnek 12 va
ular bilan bog’Ingan klapanli tubus 13 lardan tashkil topgan.
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2-rasm. Tozalash qurilmalari chigindilaridan paxta xom ashyosini
regeneratsiyalovchi RX rusumli regenerator sxemasi:
1-pnevmota’minlagich; 2,3-kiruvchi va chiquvchi patrubkalar; 4-tozalash sektsiyasi;
5,6-asosiy va regeneratsiyalash arrrali barabanlar; 7.8- sirpanuvchi cho’tkalar; 9,10-
kolosnik panjaralari; 11-ajratib oluvchi cho’tkali baraban; 12-iflosliklarni chigarish
shnegi; 13-klapanli tubus

Kirituvchi 2 va chiqaruvchi 3 patrubkalar balandlik bo’yicha bir satxda
ta’minlagichning yarim tsilindr shakliga tangentsial holda joylashgan. Kirituvchi
patrubka 2 pnevmota’minlagichning o’rta qismiga kengligi bo’yicha ulangan,
chigarish patrubkalari 9 esa uning yon devorlariga ulangan. CHigarish patrubkalari 3
quvuro’tkazgichlarga kondensorlarga yoki paxta separatoriga pnevmotashish
qurilmasi quvuriga ulangan bo’lib, uni tozalash jihoziga uzatadi kirituvchi patrubka 2
esa pnevmota’minlagich 1 ga tozalash qurilmasi chiqgindilari uzatiladigan quvur
o’tkazgich devorlariga ulangan (quvuro’tkazgichlar rasmda ko’rsatilmagan).

RX rusumli regeneratorning ishlashi quyidagicha amalga oshiriladi. CHigarish
patrubkalari 3 ga ulangan kondensor yoki separator orgali ventilyator hosil gilayotgan
havoni siyraklantiriladi (rasmda ko’rsatilmagan) va pnemota’minlagich 1 da tozalash
sektsiyasi 4 nigng korpusida tarqaladi. So’ngra pnevmota’minlagich 1 orgali havoni
siyraklanishi kiritish patrubkasi 2 ga ulangan quvurga targaladi, ochiq tomonidan esa
tashqaridan havo so’riladi. SHunday qilib, regenrator siyraklanish ostida bo’ladi.

Pasport ma’lumotlariga ko’ra pnevmota’minlagich 1 ga kiritish patrubkasi 2
orgali 1,1 m?3/s havo kiradi va yana 0,4 m3/s havo regenerator korpusining zich
bo’lmaganligi sababli so’rib olinadi, ya’ni pnevmota’minlagich 1 orqgali o’tayotgan
havoning umumiy sarfi 1,5 m?/s.ni tashkil etadi.

Paxta tozalash korxonasining dastlabki ishlash jarayonida chigindilardan
regeneratsiyalab, ajratib olingan olingan tolali chigitlar (letuchkalar) maxsus
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kameralarga jamlanadi va shu partiya paxtasini ishlab tugatilgandan so’ng ular quritish
barabaniga yoki tozalash agregatining bosh gismiga beriladi. SHundan so’ng ular
imkoni boricha hamma mayda iiflosliklardan tozalab olinadi. Bunda regeneratsiyalangan
paxtalar tozalanayotgan paytda arrali tozalash qurilmalariga yuborilmasligi magsadga
muvofiqdir [8].

Regeneratsiyalangan paxtani jamlash uchun tozalash tsexida yoki unga yaqin
yerda o’lchamlari 30-30 m? yuzali va 3-4 m balandlikdagi kamera tashkil etilib, uning
tepa qismiga KVM yoki KVVB rusumli kondensor o’rnatiladi. Kondensorning
so’ruvchi quvuri regeneratorning chiqarish quvuriga biriktiriladi. Regenerator sifatida
CHX rusumli mashinalardan foydalanilganda so’ruvchi quvur uning tarnovi
ro’parasiga o’rnatiladi.

Regeneratsiyalangan paxtani qayta ishlashda arrali tozalagichlarni chetlab o’tish
imkoni yo’q bo’lsa, ulardan ajralayotgan chiqindida to tolali chigit chiqishi
to’xtamaguncha, tozalagichlarda gayta ishlash shart.

Paxta tozalash korxonalarining tozalash tsexlari ta’mirlanayotganda bor bo’lgan,
eskirgan yoki yemirilgan uskunalarga to’ldiruvchi sifatida UXK turdagi paxta tozalash
agregatlari butun yoki gisqartirilgan holda (shu bilan birgalikda sektsiyalar soni va gozigli
birikmalari texnologik shart-sharoitlardan kelib chiqib tanlanadi) o’matiladi.

3-rasm. Ogim liniyali uskunalar majmuining texnologik sxemasi
1 - TXL-600B tasmali transportyor; 2 - SS-15A separatori; 3 - SHX markali shnek; 4 -
1XK tozalagichi; 5 - 1XP tozalagichi; 6 - 8TXSB gorizontal tasmali transportyor; 7 - 1RX
regeneratori; 8- KVM turidagi kondensor; 9- yig’uvchi kamera.
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Paxtani mayda iflosliklardan tozalash unumdorligini oshirish uchun UXK' sekitsiyasi
boshiga 1XK rusumli mayda iflosliklardan tozalagich o’rnatiladi. SHu bilan birgalikda
arrali sektsiyalar sonini UXK agregati tarkibida ikkita-uchta, 3UXK agregati tarkibida esa
to’rtta-beshtagacha kamaytirish kerak (3-rasm). Tozalash tsexlarini ta’mirlashda qator
komponovkali uskunalarda bir gatorga 3-5 ta CHX-5 (CHX-ZM2) o’miga ikkitadan
yangilangan UCHX-5 tozalagichlami o’matish taklif etiladi, ularning ish unumdorligi 12 t/s.
gacha samarali bo’lib, paxta chiqindilarida tolali chigit mikdorining kamayishini ta’minlaydi.
Separatorlardan  oldin  tozalash uskunalari majmuiga paxta Yyetkazib beradigan
pnevmotransportyorlar tizimiga og’ir chiqindilari ushlab qoluvchi chizigli tutgichlar
qo’yiladi. O’rta tolali paxtani qoziqli va arrali tozalagich (sektsiya)larda tozalanish rejasi
va ketma-ketligi uning sinfi, navi va ifloslanishiga garab, amaldashi normal tozalanuvchi
selektsiya va giyin tozalanuvchi selektsiyalarga mos ravishda bo’lishi kerak.

Ayrim paxta tozalash korxonalarida taklif gilingan paxta tozalash rejalarini aniq darajada
amalta oshirib bo’Imaydi. Bu holda taklif etilgan rejaga yaqinroq bo’lgan rejani amalga oshirish
kerak. Ketma-ketlikda Kiritilgan yirik iflosliklardan tozalagichlar soni kam bo’lgan holda
yuqorida ko’rsatilgan tozalagichlar yoniga mayda iflosliklardan tozalash uskunalarini o’rnatish
magsadga muvofiqdir. SHu bilan birgalikda CHX turdagi arrali tozalagichlar 1XK qozigli
tozalagichlar bilan almashtiriladi. Qozigli tozalagichlar soni kam bo’lsa, arrali tozalagichlar
sonini ko’paytirish mumkin. Bir gatorli paxta tozalash korxonasi tozalash uskunalari
majmuining ish unumdorligi paxtaning 1-sinf I-IV navlari va 2-sinf I-11l navlari uchun -
12 t/s, paxtaning 2-sinf IV navi va 3-sinf I-V navlari uchun - 9 t/s.

Ayrim tozalagich, tozalagiyalar guruhi yoki umumiy tozalash texnologik
jaryonining samaradorligini quyidagi formula orgali aniglanadi:

K =100(C, - C,)/C, (1)

bu yerda: S; — S, - paxtaning tozalashgacha va tozalangandan keyingi iflosligi,
foizda.

Paxta tozalash uskunalarining tozalash samarasi chigindilardagi tolali chigitlar
talab etilgan migdordan ortiq bo’Imasligi kerakligida ko’rinadi. Texnologik jarayonda
ketma-ket ulangan ba’zi tozalagichlar, gatorlarning umumiy tozalash samaradorligi
quyidagicha aniglanadi:

K, =[1- (1-K,/100)(1- K, /100)...1— K, /100)] 2)
bu yerda: Ky, K , K3 — tozalagichlarning tozalash samaradorligi.

(2) formuladan foydalanish uchun uskunalarning texnologik jarayonda qo’llangan
ketma-ketiligdan tozalash samaradorligini aniglash lozim bo’ladi. Har bir tozalagich
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yoki tozalash samarasi pasportda belgilanganlari bilan solishtirilishi mumkin, butun
texnologik jarayon samaradorligi belgilangan mehyorda bo’lishi talab etiladi [20-21].

Paxta tozalagichlar chigindilari regeneratorlarining tozalash samaradorligi (1)
formulaga asosan, quyidagicha aniglanadi:

K, =100(S, - S,)/S, @3)

bu yerda: S;, S, - paxta chigindilarida regeneratorgacha va regeneratordan keyin tolali
chigitning miqdori, foizda.

Regeneratorning tozalash va regeneratsiyalash samaralari  pasportda
belgilanganidek bo’lishi kerak. Agar ularning haqiqily qiymati kam bo’lsa,
regeneratorning texnik holatini tekshirish lozim va aniglangan kamchiliklarni tuzatish
kerak, shuningdek, iloji boricha 1RX(RX) regeneratorining pnevmatik
ta’minlovchisidan o’tkaziladigan havoning sarflanishini kamaytirish kerak. Bundan
tashqari, paxta tozalagichlari chigindisida tolali chigitlar mavjudligini tekshirish va
kamaytirish choralarini ko’rish kerak.

Regenerator chigindilari bilan paxta materiallarining yo’qotilishi (paxtaning tolali
chigitlari, erkin tolasi, ulyuki) tozalanayotgan paxtaning vazniga nisbatan foizda
quyidagi formula orgali aniglanadi:

P=S,(C,-C,)/(100 -S,) (4)

bu yerda: S; - regenerator chigindilarida tolali chigit yoki erkin tola, ulyukning migdori,
foizda; S; - S, chigindilari regeneratorga berilayotgan paxtani tozalashgacha va
tozalangandan keyingi iflosligi, foizda.

Xymoca. Tadgiqotda regeneratorning tozalash va regeneratsiyalash samaralari
haqiqiy giymati kam bo’lsa, regeneratorning texnik holatini tekshirish lozimligi va
aniglangan kamchiliklarni tuzatish kerakligi, shuiingdek, regeneratorining pnevmatik
ta’minlovchisidan o’tkaziladigan havoning sarflanishini kamaytirish kerakligi tavsiya
qgilindi. Regenerator chigindilari bilan paxta materiallarining yo’qotilishi (paxtaning
tolali chigitlari, erkin tolasi, ulyuki) tozalanayotgan paxtaning vazniga nisbatan
aniglanadigan formula keltirildi.
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