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PE3IOME
Makonana Si-SiO, ¢aszomapapo uerapaga JIOKATH3AIMsS KWJIWHTAH SJEKTPOH Xaljlap 3HWINTHIa THAPOCTATHK
CHUKWIHIIJIAPHUHT Xap TOMOHJIaMa TabCUPH YPTraHWITaH.
PE3IOME
B crartse mccaemyercss BIMSHHE BCECTOPOHHETO THAPOCTATHUECKOTO CXKATHSA HA IUIOTHOCTH 3JICKTPOHHBIX COCTOSI-
HUI, JJOKAJIN30BaHHBIX Ha Mex(a3Hoi rpanuie pasjaena Si-SiO,.
SUMMARY
The article is devoted to the study of influencésamprehensive hydrostatical compression on thsetless of the
electronic state, non communicative on the intesphaorder of section of Si-SiO

UZLUKSIZ MAKROSKOPIK TIZIMLARGA OID FIZIKA MASALALA RINI YECHISH
[I. ISMLARNING INER TSIYA MOMENTLARINI HISOBLASH
B.Yavidov — fizika-matematika fanlari doktori
A.Abdujamilov, O.Jumoboyevava F.Safarboyeva— fizika va astronomiya’ gitish metodikasi tédim
yonalishi 4-bosqich studentlari
Ajiniyoz nomidagi Nukus davlat pedagogika instituti

Tayanch @'zlar: jism, inertsiya momenti, Shteyner teoremasi, [@ninertsiyasi momentini topishga oid masalalar
yechish.

KuarwueBble cjioBa: Te10, MOMEHT nHepuy, Teopema lllteitHepa, pemienne 3aa4 Mo HAXOXKACHUIO MOMEHTa WHEPIUU
TCII.

Key words: body, moment of inertia, Steiner theokgrsolving tasks on finding of moment of bodies?tiae

Umumiy fizika kursining mexanika bo‘limiga oid mayarni o‘zlashtirishda ma’ruza mashg‘ulotlarida
olingan bilimlarni amaliy mashg‘ulotlarda masalalgchish orqgali mustahkamlash o‘ta muhim. Amaliy
mashg‘ulotning ham asl magsadi mavzularga oid, hegbtga alogador vaziyatni aks ettiruvchi, masalal
yechish orgali studentlarda masala yechish ko'nlkna shakllantirish va rivojlantirishdan iboraAmaliy
mashg‘ulot o‘gish jarayoni mashg‘ulotlarining boshturlari (ma’'ruza, senimar, tajriba va b.) kabigan
magsadni ko'zlab, bu magsadga erishish uchun éaaay hamda noan’anaviy o‘qitish usullaridan utium
foydalanib, ularni axborot-texnologiya elementlaiian uyg‘unlashtirgan holda qo‘llab o‘tishni tagoetadi.
Bunda magsadga erishish uchun gadamma-gadam vecliosgbosgich harakatlar sodir etilishi yani masala
yechish taktikasiga amal qilinishi darkor. Albattaynda masalada berilgan shartlar, fizikaviy tizimgn
diskeret yoki uzluksiz ekanligi, uning fazoviy ddami kabi omillar masala yechilishini soddalashliriyoki
murakkablashtirishi mumkin. Yuqgoridagi ta’kidlar umiy fizika kursining mexanika bo‘limiga oid aylamam
harakat dinamikasi mavzusi bo'yicha masalalar y&am ham taallugli. Xususan, jismlarning inersiya
momentlarini hisoblashda, jismlar tizimining diskigoki uzluksizligiga garab masala yechish metosiika
turlichi bo‘lishi mumkin. Fizikaviy tizimning inefga momenti ta'rifga ko‘ra

Diskret tizimlarda [1:110] | =Y mr? Q)

Uzluksiz tizimlarda [1:114] |

frdm (2
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formulalar bilan beriladi. (1)- formulada — tizim tarkibiga kiruvchi jismlar indeksi, u 1 baN gacha
giymatlar gabul gilishi mumkin. (2)- formuladag — tizim egallagan soha ko‘lami, maydoni yoki uzgnl
Har ikkala formulada hamm — jism massasi va — jism radius-vektorining absolyut giymati. Makkopik
jismlar inersiya momentlarini topishda (2) formuwa‘llaniladi. Jismning inersiya momenti, odatdarobi
o‘gga nisbatan aniglanadi. Agar jismning og'irlikarkazidan o‘tuvchi o‘qga nisbatan inersiya momegti
bo‘lsa, shu o‘qga parallel ixtiyoriy o‘gqga nisbatarersiya moment Shteyner teoremasi bo‘yicha topiladi.
Unga ko‘ra [1:115]

| =I,+ma’. 3)

(3) - formuladaa — jismning og'irlik markazidan o‘tuvchi o'q va ixoriy 0'q orasidagi masofa. inersiya
momenti

Uzluksiz makroskopik tizimlarga nisbatan (2) va {8)mulalarni qo‘llashda standart amallar ketmaiget
bajarilishi tagoza etilsada, studentlar jismlarningrsiya momentlarini hisoblashda ba’zi xatoligarhamda
hisoblashda chalkashishlarga yo'l go‘yadilar. Emgsdy kamchilik bu (2) formulasa asosida jism ings
momentini hisoblash, bunda masala shartida simyaetmavjudaligini e'tibordan gochirish, integrallash
bajarishda cheksiz kichik fizikaviy hajm, maydorkiyoazunlik kabi omillarni ishlatib bilmasliklaridirUshbu
magolaning magsadi, jismlarning inersiya momenilarhisoblashga oid ba'zi masalalar yechilishi
metodikasini bayon qilish orgali o‘quvchilarga yuigia ta’kidalngan kamchiliklarni bartaraf etish Uati
hagida tavsiya berish. Shu magsadda, avvaligaghi,sodda, bir o‘lchamli, ikki o‘lchamli va uchlehamli
fizikaviy tizim yani chiziqli, sirtiy va fazoviy tesifga ega bo‘lgan jismlar inersiya momentlarirsp og‘irlik
markazidan o'tuvchi o‘qga nisbatan, hisoblash migtsini bayon gilamiz. Keyin umumiy fizika kursimgn
mexanika bo‘limiga oid hamda hozirda o'quv jaraymiqo‘llanib kelinayotgan masalalar to‘plamlaridan
olingan masalalar yechilishi metodikasini keltirami

1-masala Uzunligi L, massasM bo‘lgan ingichga sterjen inersiya momentini stegje tik ravishda 1) sterjen
og‘irlik markazidan; 2) sterjen uchidan va 3) steruchidarlL/3 masofada yotuvchi nugtadan o‘tuvchi o‘qga
nisbatan toping [2:52].

1-masala yechilishi:1) Sterjen bo'yichaX o‘qini yo‘naltiramiz. Y o‘gini esa sterjen og‘irlik markazidan
o‘tkazamiz (1-rasm). Bunda sterjen uchlati/2;L/2) koordinatalarga ega bo‘ladk o'gidagi birorx, nugta
atrofidagi cheksiz kichildy, intervalni gqaraymiz. Agar sterjen materialiningizigjli zichligi p bo‘lsa, bu
intervalda mujassamlashgan madsa=p dx ga teng bo‘ladi. Uning sterjen og'irlik markazidatuvchi Y
o‘giga nisbatan inersiya momenti (1) formulaga nfigvodl =x§dm= >§p dy orqali ifodalanadi. Oxirgi
formulanix, bo'yicha (L/2;L/2) intervalda integrallaymiz:

+L/2 +L/2

1
I =(dl = [ x2pdx, = dy="pL (4
[ _lez S pdx, p_Lj/2><§ x=5pL @
. AY . Agar p[L =M ekanligini inobatga olsak, (4) ni
- 0 2 (e . ¢ H
K W= | =ML" /12 ko‘rinishinda yozsak bo‘ladi.
= %, 1-band javobi:l = (1/12ML?.
2) Sterjenning inersiya momentini sterjen uchidan
1-rasm. Ingichka sterjen inersiya momen o‘tgan o‘gga nisbatan topish uchun

hisoblashga doi

Steyner teoremsidan foydalanamiz. Qaralayotgaralasttl/2 ga tengligi uchun (3) formulaga binoan
2
I :I0+Ma2 =iML2+M L =—1ML2 (5)
12 2 3

natijani topamiz2-band javobi:| = (1/3)ML?.
3) Bu holda o‘glar orasidagi masofa=L/2+L/3=5L/6 ga teng bo‘ladi. Shu sababli, Shteyner
teoremasiga binoan

2
I:I0+Ma2:1—12ML2+M(5—éj =—;ML2 (6)

natijani topamiz. &and javobi:| = (1/3)ML?.
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2-masala MassasiM va radiusiR bo‘lgan ingichka halga inersiya momentini halgkigkgiga tik va halga
markazidan o‘tuvchi o‘qga nisbatan aniglang [2:52].
2-masala yechilishi Halga bir jinsli bo‘lsa, undagi moddanil
chizigli zichligi p=M/2zR ga teng. Halganingdp burchakka
tayangan juda kichikll yoy elementini garaymiz. Bu yoy elementi
M dmepdI=(M/22R)dl massaga ega. Yoy elementi uzunldi=Rdyp
ekanligini inobatga olsaldm=(M/2xz)dp ni topamiz.(1) formulaga
o muvofiq yoy elementining inersiya momentdl=R*dm=
(M/27)dp bilan aniglanadi. Oxirgi_ formulani burchak bo'y&l®
dan Z;r gacha integrallasaki=MR? ni topamiz. Masala javobi
I=MR".
Endi yugorida garalgan masalani murakkablashtirantizlga
o‘rniga galinligih bo‘lgan disk garalsin.

dy

2-rasm. Ingichka halga inersi
momentini hisoblashga o

3-masala MassasM, radiusiR vah galinligi bo‘lgan diskning inersiya momentini disé&kisligiga tik va
uning markazidan o‘tuvchi o‘qga nisbatan aniqgla2&?2].

3-masala yechilishi: Disk bir jinsli bo‘lsa, undagi
moddaning hajmiy zichligip=M/zhR* ga teng. Disk

sirtida, 3-rasmda ko‘rsatilganidek, va r+dr radiusli

aylanalar vadp burchak sohasi bilan chegaralangan

maydon elementds ni garaymiz. Bu maydon elementi

yuzasi dsrdrdp, unda mujassamlashgan massa esa

g}&asm. Disk inersiya momentini hisoblast .\ ys)hrdrdy ga teng bo'ladi. U holda shu sohadagi

moddaning

inersiya momentil=r “dm=r’hrdrdp=phr’drdy orqali ifodalanadi. Oxirgi formulani radius bo'yia0 danR
gacha, burchak bo'yich@ dan 2z gacha integrallabl=MR%2 natijani qo‘lga kiritamiz. Masala javobi
[I=MR?/2. Agar disk halgasimon bo'lsa ya‘ni diskning ichiadiusi R, va tashqi radiusR, po‘lsa, radius
bo'yicha integrallash sohaB; danR, gacha olinadi. Masala javobi ham mos ravisthdaM Rf - RZ2 /2
bo‘ladi.

4-masala MassasiM, radiusiR bo‘lgan 1) sfera va 2) sharning inersiya momensiigra (shar) sirtiga
urinma bo'lib o'tuvchi o‘qga nisbatan aniglang [8]2

4-masala yechilishi: Masalani quyidagi tartibda ishlaymiz. Oldiniga b&fera va sharning inersiya
momentlarini sfera (shar) markazidan o'‘tuvchi o‘gugabatan topib olamiz. Keyin Steyner teoremasidan
foydalanib, sfera (shar) inersiya momentlarini aféshar) sirtiga urinma bo‘lib o‘tuvchi o‘qga nisha
aniglaymiz.

1) Sfera massasini uning sirti maydoni yuzasiga balit zichligini
topamiz: o=M/4zR?. Sfera sirtidagids elementar soha yuzasi
ds=RdQ, undagi massa esdm=cds=sR°dQ orqgali ifodalanadi.
Sferik koordinatalar tizimida fazoviy burchakiQ =singdd&dg
[4:14], ds sohadan o'ggacha bo‘lgan masafaRsind ekanligini
inobatga olsak, bu sohaning sfera markazidan diuve'qqa
nisbatan  inersiya  momenti dl =r’dm=oR*sin’6ddd¢g
ko‘rinishga keladi. Oxirgi ifodani ¢ burchak bo‘yichaO dan =
gacha burchak bo'yicha® dan2z gacha integrallatl,=2MR?/3 ni
4-rasm. Sfera inersiya momentini ~ topamiz. Sfera sirtiga

hisoblashga oid.

urinma_ bo'lib o‘'tuvchi o‘gga nisbatan inersiya mameSteyner teoremasiga muvofigl (+MR? yani
I=5MR%3._1-band javobi: I=5MR/3. 2) Shar massasini uning hajmiga bo'lilb hajmiy ziciigtopamiz:
p=3M/4zR°. Shar hajmida birordV = r’drsinddddg elementar hajm elementini garaymiz. Bu hajm

9
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elementining shar markazidan o‘tuvchi o‘ggacha del masofd=rsing, uning massasim=pdV ekanligini
inobatga olib, hajm elementining shar markazidartuwehi o‘gga nisbatan inersiya momenti
dl =h’dm= KHp dV=p f dsin’d & @ ekanligini topamiz. Oxirgi formulani radius bo'yia 0 dan R
gacha @ burchak bo‘yicha® danz gachag burchak bo'yicha® dan2z gacha integrallad=2MR?/5 natijani
go‘lga kiritamiz. Shar sirtiga urinma bo‘lib o‘tulic o‘gqga nisbatan inersiya moment Steyner teoregaasi
muvofiq I=1 (+MR? yanil=7MR?/5. 2-band javobi: I=7MR/5.

Yuqorida garalgan masalalarda biz chizigli, ikkia wich o‘lchamli fizikaviy tizimlarning inersiya
momentlarini ananaviy hisoblash usulini keltirdMasalalarni noananaviy yondashuv tarzida ham yhachis
mumkin. Buni ko‘rsatish magsadida quyida biz smarsiya momentini hisoblashning mugobil usulininya’
shar inersiya momentini fagat disk inersiya momérinulasini ishlatish orgali keltirib chigaramiz.

5-masala Shar inersiya momenti formulasini disk inersiymmenti formulasini ishlatish orgali
keltirib chigaring.
5-masala yechilishi: 5- rasmga murojaat etamiz. Shar bir jinsli bolsitning markazidanX

o'‘gini o‘tkazamiz. Shar markazi O nuqgtani koordana

/AR boshi etib tanlaymizX o‘gida birorx, koordinataga ega
; nugta atrofida cheksiz kichittx, intervalni garaymiz. Bu
i - = +R, interval shar hajmida radiusi =,/R*-x* bo‘lgan
0 X diskcha ajratadi. 3- masalada aniglaganimizdek bu
diskchaning inersiya momentdl=(1/2)r’dm dm -
dx" cheksiz kichikdx, intervalda mujassamlashgan diskcha
5-rasm. Shar inersiya momentini disk ~Mmassasi. Ta'rifga ko'ra diskcha massasi
inersiya momentlari yig'indisi orqali ifodalab dm=pdV=pzr’dx,. Demak,

topish.
di :;rzdm:;pnr“dx):;(Rz—xj)zpncko- (7)
Oxirgi formulani radius bo'yichaR dan+R gacha integrallaymiz:
+R
| =dl :;pnj(RZ—xj)zdxo (8)
-R

Integralni hisoblashda Wolfram Mathematica 10 dad#&un foydalanamiz. In[1]: = Integrate[(R"2 - x"2)*
{X, -R, R}] komandasi Out [1] = (16 R"5)/15 natijdmeradi. Ya'ni

I :1,07TE‘)R5 :—ZEbELA'ﬂRBDR":—ZMR‘- 9)
2 15 5 3 5

Javob:1=2MR?/5.

5- masala yechilishi metodikasini biz [5:88] da miadnodisalariga, murakkab tokli tizim magnit maydo
induksiyasini hisoblashga, ham qo‘llagan edik. Umanmolganda, yuqoridagi masalalar yechilishi
metodikalari umumiy tasnifga ega bo'lib, ulardamikaning turli bo‘limlariga oid, mexanika, molekualy
fizika va termodinamika, elektr va magnetizm, ogtiktom va yadro fizikasi, masalalarni yechishdiagsa
bo'ladi. Umumiy fizika kursining mexanika bo‘limigaid, xususan, uzluksiz makroskopik jismlarning
inersiya momentini hisoblash kabi masalalar, yudpiayon etilganidek, masala shartini va unda neavju
simmetriyani to'liq inobatga olib hamda cheksiz Hilc fizikaviy uzunlik, maydon va hajm elementlarini
to'g‘ri qo'llab ishlash magsadga muvofig.
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REZYUME
Magqolada ba’zi makroskopik jismlar inertsiya momertopishga oid masalalar yechilishi metodikasiadgan.
Sterjen, halqga, disk, sfera va shar kabi soddkafizy tizimlar inertsiya momentlari hisoblab ko'tégan. Steyner
teoremasining amaliy qo'llanilishi ham ko‘rsatilga®har inertsiya momentini hisoblashning mugobitadikasi
keltirilgan. Masalalar yechilishi metodikasi umumtgvsifga egaligi va fizikaning boshqga bo‘limlarigzid
masalalar yechilishida ishlatish mumkinligi ta’ladigan.
PE3IOME
B cratee pacCMaTpuBaCTCsA METOAUKA PCHICHUA 3aJda4 I10 HaxXOXIACHUIO MOMCHTa HWHEPIUHU HEKOTOPBIX
MAaKpOCKOITMYECKHUX TEJI. Iloka3aHbl BEIYMCIIEHUSI MOMEHTOB HUHEPIHU IPOCTHIX (bI/ISI/I‘IeCKI/IX CHUCTEM KaK IIPpAMOI0
CTCPIKHA, KPYIJIOro KOJiblLa, KPYIJioro AucCkKa, C(l)epBI n mapa. Taxxe mokazaHo NPaKTUYCCKOEC IMPUMCHCHHC
TECOPEMBI H.[Teleepa. HpI/IBOI{I/ITCSI aHBTepHaTI/IBHBIP'I MCTOJ  BBIYHUCICHHA MOMCHTA HWHCPpUHUMU  Iapa.
HOI{‘IépKI/IBaeTCH, UTO METOAWKA PCUHICHUA 3aaa4 UMCET OGIHI/If/i XapaKTep U MOXET OBITh NPpUMEHCHA TP PECIICHUN
3a/1a4 U3 JPYyrux pas3aeiaoB (PU3HUKH.
SUMMARY
In the article the method of solving tasks on firgdof moments of inertia of some macroscopic bogiesnsid-
ered. There have been shown the calculations ofentsrof inertia of a simple physical systems asaght bar,
circular ring, circular disk, sphere and solid sghéractical application of Steiner theoreme @wahtoo. An al-
ternative method of calculation of moments of iimedf solid sphere is presented. It is stated thatmethod of
solving task has general character and may beinsadving tasks from other parts of physics.

. . . Ximya. Biologiya. Ekologiya
CAYBIH CBIMBIPJIAPJIBIH CYTUHE TOCHUP KOPCETUYIIU CBIPTKbBI ®AKTOPJIAP
b.Ka3zak6aeB —accucmenm oxvimuiyuiol
Tawkenm mamnekemaux azpap ynugepcumemu Hoxuc guruanvt
TasiH4 cy3J1ap: SHII0B YpHH, TYIIT-CYT MaXCyJI0TH, €eM-Xalllak 0a3acH, HACITYMIINK HIILIapH, 300BETePHHA-
pust cepBUCIapH.

KuiroueBble cJioBa: HaCT6I/IH_IHHf/’I PEruoH, MACO-MOJIOYHBIC MMPOAYKTHI, TPOYHAd KOpMOBaA 6a3a, IIJICMCH-
HOE JIEJI0, 300BETEPEHAPHBIN CEPBHUC.

Key words: pastureegion, meat - milk products, strong stern ba#lee’s deal, zooengineerung setrvice.

Kmmmar sxarmaiiel: KapakanmakcraH, ©30ekcTaH- T.®.TaBwibaapoBaHbIH aNThIYbIHA KaparaHJa,
HBIH apKa 0aThIC TOpenmuHIIe OMUYAIPhIHBI Ooian  ©O30eKCTaHHBIH BICCHI KIIMMAT KaFjaiibiHa Oacka
xkatmackal. IeiFeickl KpI3bUTKyM manmacel, OaThIChl — pecIyONUKalaH allblll KEIWHTCH MOPOJAlbl Maliap
YcTupT ganaHnbiFbl XoM Apan TeHU3UM MEHEH IIere-  Te3 KapTasiibl, )KYPEeK KaH TaMbIpiapbl KECEJICHHII,
panacaapl. Ynblyma anraHia, KapakanmakcTaHHbIH — Majuiap 6-8 skachlHa KejreHjae-ak THHKaprbl OpraH-
JKaFmaibl KBICHI CYVBIK, JKas3bl XKYIO BICCHI, JKall-  JIApBIHBIH Oenrwiepu e3repean. MoceneHn, Oenmu
Jaymapel KyAo KEH OOJBINT IapyajapbIMbI3 VIIBIH — KaHBICHII, €TIepu Oocacaapl, askiapbl KBIHCASIBI.
OMp KaHIIIa KOJAWJIbI. Byn >xarmaii skepriivKId MaJIapbIMbI3[a YIIbIpac-

JL.E.babymkuanun (1889) xepcernyune kapa- —maiiapl. OHBIH aWTHIYBIHINA, JKaHA KIMMATIBIK JKar-
ranna, KapakanmakctaHia SKBUUTBUIBIK BIFAJUIBIK — JaiiFa KONIMIDICCHYW MEHEH MaJUlapIblH OpraHu3-
myfraapsl 80-100MM re TeH, KYIo KypFak caMajibl.  MHHAETH (PH3HOJIOrHSUIBIK MPOIecClIep OUpICH o3re-
KpicThiH cyybIK moyupu 81-102kyHre IiekeM CO3bl-  PEIH, AFHBIHN jka3 albIHBIH bICCHI KYHJICPHHIEC TEPMO-
nmaapl. PecryOnMKambIK METOCTAaHIMSIHBIH MAarjbly-  PEryislus KYIIeWHI, JeM allbly XoM JKYPeKTHH
MaTblHAa KaparaHna sHBapb ailblHOAa oOpTamia  ypbIYBl Te3Jecer. Xaya pailbIHbIH >KOKAphl JopeKe-
CyYBIKIBIK gopeskecu 7-10 C, an uronb aiiblHga bic- ¢ KOTEPUINYH OHMMAAPJbI ChIABIpIapra KeOupek
chutblK 26-35Cra TeH. AWBIPHIM YakKbITIIAphl Xaya TOCHP €TeaH, ceOeOM OpraHM3MIETH BICCHUIBIKTHIH
paiiblHbIH BICCHUIBIFBI 43-45 C sxerenu. By karmaii  KOTEPHIMYH XOM 3aT alMachly MPOLIECH OHUM MEHEH
Majl IIapyalrbUIBIFBIHBIH PayaXTaHAbIPBIYFa YJIKEH THIFBI3 OaimaHbeicibl  Oonmamel. KerutereH winM-
tocup Tuirm3ean. Con ceberun, KapakanmmakcraH- — Mma3mapIbiH 10.0.Paymen6ax, J.Owunurc,
HBIH, COHJal-aK, Oacka pecmyOnukanapeiHna k-  H.H.ConpateHkos, .10 .KapueBckui,
MAaTJIBIK JKaFIaibIHa OaiimaHbICabl Ononorus wimMu- — A.l.A3u30BiapablH KOpCEeTUYHHE KaparaHaa KYHHUH
HUH aJJblHA VJKEH, aybll XOXKAJIbIK MaJUIapbIH  BICCBUIBIFBIHBIH TOCHUPU CBHIMBIP CYTUH KEMEUTEIu.
payaxIaHIBIPEIY XOM OJaplaH KeOWpPEeK oHUM JXKeTH- byJn, KkeOmHece, MaNIbIH TOpPOJACHIHA, TYYBIY
CTHUPHUY VIIBIH MajUlapAbl WINMHN THHKapaa Oarely  VaKThIHA JKachblHa, ocHpece OarbplyFa, a3bIKJIaH-
XOM  a3BIKJIAHIBIPEIY HOPMACBIH WCIEN MIBIFRIY,  JBIPBIYFa OaiIaHBICITBI €KEHUH KOPCETEIH.

oNapIbIH jKacay KaraalbiHa Kapall (U3MOJIOTHAIBIK T.X.UkpamoB ©O30eKcTaHFa ajblll KEJIWHIEH
NpPOLIECCIEPHH YHpeHny OOWBbIHIIA MIMMUN THHKap- Kapaaja MaJl Mopoaackl 0acka MOpoaaibl Majulapra
Jla YCBIHBIC Oepuy Ya3bIachl Typ. KaparaHga Te3 OeHUMIIeCeTYFBIHBIH aiTagbl. Ad,

Vbl MakceTTe, 0acka pecryOoJuKaiapaad aiublll  WiIMMIasjap (A.A.Arabenmit, N.Axmenos,

KEJIMHTeH TIOpPOoAajbl Mautapasl o3 anabiHa Oarery  III.A.Axmanbxanos, O.CapslpkaeBiap) a3 albIHbIH
XM IIOpoJaibl MaJUIApAbIH a3 ©HUM OEpeTyFbIHJIAa-  BICCBUIBIFBI MajulapllaH TeJl albIyFa YIJIKEH TOCHUP
PBIH JKEPTHJIUKIA Majlap MEHEH IIAaFbUIBICTBIPBIN, TUHTH3EAH, ce0eOU BICCBUIBIK TEMIEpaTypachl XoM
KOOHpEeK CYT XoM rem OepeTyFblH, Maljlap MajacblH  KYHHHUH HYPBl MaJl OpTraHU3MHUHE TOCHP €THII, OHBIH
IY3UYJ€ KOJUIAHBIY JKYMBICBI KYPTU3HIMEKTE. HopMan ucieyuH Oys3anel. Hotwibkene, chIMBIpABIH

KBIHBIC OpraHjapblHBIH JKyMBICHI IIoceiienu, nem
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