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ELOSTOMER KOMPOZITLAR ISHLAB CHIQARSIHDA VULKANIZATSIYA VAQTINI
OPTIMALLASHTIRISHNING MATEMATIK MODELINI HISOBLASH

T.A. Avezov, M.A. Ismoilov

Kirish. Hozirgi kunda Ishlab chiqarish
korxonalarida texnologik jarayonlarni intellektual
tizim asosida boshqarish sohada yangicha yo’nalish
ochib berdi. Texnologik jarayonlarni
avtomatlashtirish va boshqarish tizimlarida inson
intellekti vazifasida dasturlarning qo’llanilishi
intellektual boshqarish tizimlarining shakllanishiga
sabab bo’ldi [1]

Vulkanizatsiya rejimlarini optimallashtirish
va boshgarishda masalalarini yechish uchun
elastomerlarni murakkab strukturaviy
komplekslarini hamda tuzilishi va jarayonlarni
borishi haqida ma’lumotga ega bo’lish kerak.

Tadqiqot obyektlari va usullari

Elostomer kompozitlar ishlab chiqarishda
vulkanizatsiya vaqtini optimallashtirishda, kinetik
egri chiziglar yuqori qiymatga erishish uchun
yetarlicha vaqt talab qilinadi. Kauchuk past issiglik
o'tkazuvchanligiga va mahsulotning qalinligiga
garab har xil bo'lgan harorat taqsimotiga ega
bo'lganligi sababli, kauchikning hajmi bo’yicha
isitilishi bir xil bo’lmasligi mumkin. Shuning
uchun namunadagi kauchuklarda, isitish qiyin
bo'lgan zonalarga qaraganda, sirtga yaqin
joylashgan nuqtalarda reaksiya tezroq davom etadi.
Shunday qilib, har xil turdagi namunaning
qalinligiga qarab turli bo'limlarida optimal
vulkanizatsiyaga erishish vaqti har xil bo'ladi. (1-2
rasmlarda) [2-3] Shu sababli butun mahsulotga
nisbatan optimal vulkanizatsiya vaqtining mezonini
aniqlash zarur hisoblanadi. Yuqoridagi
parametrlarni hisobga olgan holda, optimal vaqt
uchun mezon sifatida vulkanizatsiyaning maksimal
darajasiga erishilganda vulkanizatsiya vaqti sifatida
gqabul qilinadi. 3-rasmda keltirilgan ko'rib
chiqgilayotgan holatda, bunday nuqta mahsulotning
o'rtasida  isitish elementlaridan L/2 masofada
joylashgan nuqta bo'ladi.

1.1-1.2-1.3  rasmlarda L-mahsulotning

galinligi m X — vulkanizatsiya darajasi shartli
birlik
‘\.J\
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1-rasm. Isitish elementi yaqinidagi
optimal vulkanizatsiya vaqti
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2- rasm. Isitish elementining L/4
masofasida optimal vulkanizatsiya vaqti
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3- rasm. Isitish elementining L/2
masofasida optimal vulkanizatsiya vaqti

Vulkanizatsiya jarayonini raqamli
modellashtirish bir-biriga o'zaro bog'liq ikki xil
topshiriqni  yechishni o'z ichiga oladi. Birinchi
topshiriq mahsulotdagi harorat qalinligini aniqlash,
Ikkinchi  topshiriq  vulkanizatsiya  darajasini
hisoblash.

Harorat maydonini hisoblash usuli matematik
modelga (1), [4], berilgan boshlang'ich va
chegaraviy shartlar uchun (2) - (3) asoslangan:

aT(l, d S8T(1,
6(r)- 752 = 2o - T2} + 40
Le[0,L],t €0, t]

(1
T(,0)=Ty(); Le[0,L] 2)
T(0,t) =T,(t), T(L,t) = Ty(t); t € [0, tx] (3)
q(l, t) — issiglikdagi zichligi nuqtasi [ €

at

[0 L], o’shavaqtdagi t € [0,t;];
oxX(Lt)
q(l,t) = qo-mg- Pyt le[0,L] te

qo — issiqlik chiqarish koef fitsienti
X(l,t) — shu nuqtada vulkanizatsiya
jarayonining tugallanish darajasi
le[0,L] shuvaqtda t € [0,¢t;];
ms- aralashmadagi oltingugurtning massa
ulushi va kauchukning tarkibi;
Yuqori va quyi chegaralardagi
quyidagi shart bilan beriladi:

harorat



le/lK.]'laﬂHble, IKOHOMHUYECKHE H IKOJIOIHY€CKHE ACNEeKThI
NMPUMCHCHUA KOMIO3UITUOHHBIX MATEPHATIOB

KoMmno3uuuonuslie Matepualbl Ne2, 2024

T,(t) =Ti(t) =
ki-t+Ty uholda t<t;

Tyuig uwholda t; <t < tyyyq
Tyuiqg — kmse - t uholda t =ty

)

Bu yerda k;, —isitish tezligi; ¢; —isitish
vaqti; Tyuiqg —vulkanizatsiya temperaturasi;
tyuig —vulkanizatsiya  vaqti;  kp,5; —mahsulot
sovutish tezligi.

X(l,t) —qiymati q(l,t) —issiqlik chiqarish
zichligi ifodasida mavjud bo’lib, vulkanizatsiya
jarayonning tugallanish darajasini tavsiflaydi.

Jarayonning tugallanish darajasi vulkanizatsiya
tugunlari kontsentratsiyasining uning maksimal
qiymatiga nisbati sifatida belgilanishi mumkin.

Hisoblash algoritmi
quyidagi tenglamani olamiz

bajarilganidan keyin

dy(t) _ .
{7 - f(t' }’)' (6)

y(0) =y0.

y1(0) =& - [Ss] - [A] - [Akt]® - [ys(0)]7;

¥2(0) = y3(0) = y,(0) = y5(0) = y6(0) = y,(0) = 0;

yg(0) = R";

(6) tenglamalar tizimi to'rtinchi tartibli
Runge-Kutta usuli bilan echiladi. Olingan tajribalar
asosida kimyoviy reaksiyalar natijasida
boshlang'ich polimer matritsasining elementlari va
uning reaksiyasi mahsulotlarida struktura sodir
bo'ladi. Vulkanizatsiya darajasi nisbiylik sifatida
aniqlanadi, vulkanizatsiya tugunlarining
konsentratsiyasining vaqt funksiyasi sifatida o'zaro
bog'lanishning maksimal zichligiga qarab olinadi.
Vulkanizatsiya darajasi vulkanizatsiya tugunlari
konsentratsiyasining maksimal zichligida o’zaro
to’qilishiga asoslanib aniqlanadi, uning vaqt
funksiyasi quyidagi ko’rinishga ega bo’ladi.

X(l, t) — Y4(;)+J/5(t)’

Ymax = max[y,(t) + ys()]. (9)

(1) tenglamaning o'ng tomonida q (Lt)
giymatlaridan iborat, bu esa (4) tenglamadan X (1,t)
yordamida aniqlanadi, bundan ko’rinib turibtiki
(9) tenglama yordamida (4) tenglama yechimini
aniqlash mumkin o'z navbatida, o’zgarmas tezlik
ko’rsatkichi harortga bog’liq shunday qilib jarayon
kinetikasi issiqlik o’tkazuvchanligi koyfisenti va
hisoblash masalasini qiymatlari (1)- (5) va (6)
tenglmalar yordamida Iterasiya usulida tog’ridan
to’g’ri yechish mumkin.
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(7

filt,y) ==k y1 — ks Y1 ys;

&y) =ki-y1—ky Yo+ B ks y1 Y3t ko yy;
f3(&,y) =k -y, — (ks + ks + k7) - y3+ ke ys — ks~ y1°ys3;
fut,y) = a- k3 ys;
fs(&,y) =y ks y,— ke ys;
fe(t,y) =08 ks ys;
f7(t,y) = kg~ yg — ko y7;

\ fe(t,y) = —kg " yg;

@®)

-Dastlabki yagqinlashish sifatida (1) X(I,t
)=X(1,t)=0 tenglamaning to'g'ridan-to'g'ri
masalasini  yechish  algoritmi  yordamida
hisoblangan issiqlik o'tkazuvchanligi, harorat T (Lt
)da X(1,t)= X°(1,t) bo’lganda T° (It ) = T (I,t ) deb
qabul qilinadi;

- T (1,t ) giymatini reaksiya tezliklari
konstantasi formulasiga qo’yib (6) kinetika
tenglamalar tizimini yechish orqali X'(1,t ) giymati
aniqlanadi.

- X(1,t)= X'(1,t) bo’lganda T' (It ) qiymati
aniqlanadi va h.k

Natijada, m=0,1,2,3... bo’lganda, X™(1,t), T™
(Lt ) funksiyalarning taxminiy hisoblari iteratsion
jarayonlarining ketma-ketligi aniglanadi.

Parametrlar kit ; Tvulq; touiq ; kst
vulkanizatsiya  jarayoni texnologik rejimni
aniqlanadi. Optimal jarayon rejimi deb tushuniladi.
Vulkanizatsiya davomiyligining qiymati, bunda
vulkanizatsiya darajasi deb ataladi. Mahsulotning
"sovuq" nuqtasi (I=L/2) belgilangan qiymatga
etadi. Qiymat tenglamaning  yechimidan
aniqlanadi: (1)-(3) sistemaning barqaror yechimini
olish uchun shartdan kelib chiqqan holda vaqt va
fazoviy koordinata bo'yicha diskretlanish oralig'i
tanlanadi.

Dasturiy ta'minot MATLAB dasturida
amalga oshiriladi. Dastlabki bosqichda, dastlabki
ma'lumotlarni  kiritish uchun, buning uchun



le/lKﬂaﬂHble, IKOHOMHUYECKHE H IKOJIOIHY€CKHE ACNEeKThI
NMPUMCHCHUA KOMIO3UITUOHHBIX MATEPHATIOB

KoMmno3uuuonuslie Matepualbl Ne2, 2024

"Optimal rejimni hisoblash" menyu bandini
ochishingiz kerak.Foydalanuvchining monitor
ekranida oyna paydo bo'ladi (4-rasm), unda
konstantalarning giymatlari haqidagi ma'lumotlar

mavjud. vulkanizatsiya jarayonining reaktsiyalari
WA

va termofizik parametrlari. Shuningdek, ushbu
oynada  ko'rsatiladi:  namunaning  "sovuq"
nugqtasida vulkanizatsiya darajasining belgilangan
giymati va jarayonning davomiyligi.

— W
Kinetik masalalardagi © bownaw

|5.74560e-02| [ 5B |  [g44800e+10] k1| |57as60e02] [ E1 ]

|6.56640e-02| [_ac | [1290000+11] [ k2 | [6.56640e-02] [ E2 |

4 63374e-01 Act
3.45300e-03 R
0.00000e+00 et
1560000e+00 let
1.65000e+00 dz

1.93400e08 | [ k3 |

4 53974e-01 E3

1.29000e+11 kd

3.45300e-03 E4

644800209 | [ k5 |

0.00000e+00 E5

2.57300e-09 kb

150000e+00 | [ E6 |

1.00000e+00| [ at |

[2.00000e+00] [ bet ]

[9.02700e+10| [ 7 | [1.65000e+00| [ ET |
[3.224000+11] [ k8 ] [1.00000e+00| [ E8 |
[6.44800e+10| [ k9 ] [2.00000e+00| [ E9 |

[1.00000e+00] [ gam ]

[1.00000e+00| [ del ] 0.98

BynkoHnalw Aapa#a CHHWHD
SepunraH KMAMaTi

ki

o

ApesoB T.A.

4-rasm. Ma’lumotlar bazasi dasturiy oynasi

Tagdim etilgan ma'lumotlar foydalanuvchi
tomonidan sozlanishi mumkin.

KpPHTEPHA CTENEHN BYNKAHRIILNR

Belgilangan parametrlarning qiymatlarini
tasdiglaganingizdan so'ng, foydalanuvchi "Charts"
menyusiga o'tadi.

1200

1 860

tc

3600

3000

2400

5-rasm. Vaqt bo'yicha vulkanizatsiya darajasining o'zgarishi grafigi

Tegishli oynada (5-rasm) hisoblangan sinov
mahsulotining "sovuq" nuqtasida vulkanizatsiya
darajasining belgilangan qiymatiga erishish uchun
zarur bo'lgan vaqtning qiymati.Vulkanizatsiya
darajasining vaqtga bog'liqligi grafiklari ekranda
ham namunaning chegaralarida, ham mahsulotning
markazida ko'rsatilishi mumkin. Ishlab chiqgilgan
dasturiy mahsulot faollashtirish orqali natijalarni
ishchi faylda saqlash imkonini beradi "Fayl"
menyu bandining "Saqlash" kichik bandi.

Shaklda. (4-5)-rasmlar namunaviy misolni
amalga oshirishni ko'rsatadi, bu erda namunaning
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"sovuq"  nuqtasida  (0,98)  vulkanizatsiya
darajasining ma'lum bir qiymati uchun optimal
vulkanizatsiya vaqtining hisoblangan qiymati 2354
sekund (39,2 daqgiga) bo'lgan. Ko'ra, vulkanizatsiya
vaqtining apriori qiymati texnologik jarayonni
tartibga solish 45 daqiqa davom etdi.

Hisoblash natijalari vulkanizatsiya
jarayonini 5 daqiga oldin yakunlash mumkin degan
xulosaga kelishimizga imkon beradi. Bu energiyani
tejash va yaxshilash imkonini beradi unumdorligi
10% ga.
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Annotatsiya. Maqolada Murakkab ko‘p bosqichli  Elostomer kompozitlar ishlab chiqarishda
vulkanizatsiya vaqtini optimallashtirishning matematik modelini hisoblashda tizimli yondashuv masalasi
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TEMUAP(1I) IOHUHU COPBHUOH-CIIEKTPO®OTOMETPUK AHUKJIAI

M.B.Xox60eBa.., 3.A. CmaHoBa., ¥.A., Manaros., M.P. S"pa.nosa., A.A. AlrypoBa

Kupnm. Temup nynHénaru aaroMUHMHAIAH YUKapHUIUIap HaTIKacHga XOCHJ OynraH oOkaBa
KEHMH €Hr KEHI TapKaJlraH MeTauiaup; Oy ep CYBJIQpHM TO3ajJall Karta poil VilHainu. bynnai
KOOMFMHMHT TaxMWHAH S5%HM TamKuil KWJIaIu. X0Jifa, OWOJIOTMK >KMXATHaH dHT XaBqum OynraH
Temup TaHara 03MK-OBKAT OWIaH KUPAIH. OFMp MeTaulap TaOWWil CYBIApHWHT TapKHOW

WNuumink cyBUa TEMUPHUHT MakCUMall pyX KACMJIapUTa TacHpu  Ba CYBHHUHI TapKHOWHH
car >Twirad KoHienrpauusicu 0,3 Mr / 1 HU TalKu Ha30paT KWIKII aJI0XUAa axamusarra sraaup [1].

1 kuaau. Typmm xum arpod daomIamTUpWIral Ba MOAUPUKAIIASIIAHTaH
MYXHUT OOBEKTIIapH/ia OFUp Ba 3axapiu yIIeposa Tojacu ajcopOeHTIapu €praMuaa CyBIU
MeTaJUTapHU AHMKJIALI SpUTMajapAaH OFUP METaJUl WOHJAPHHU OJHMI
Basu(acyu XO3UPry 3aMOHHUHT MyaMMoJIapuiaH 0 ypranwigu. CopOcusi  MHUKAOpUTa  BaKTHHHT
HPHUIUD. TabCUPU XaMJa aJCOpOCHTIapHUHT  copOcus

Keiinnru iinmnapaa Oy 6opana anoxuaa ypu KOOWIMATH  Maxcyc CHPT  MaijoHWTa  Ba
H TyTaétraH  copOouus ycymtapu  0ynwmoO, OKCHJUTaHUTII Japaxanapu OOFITUKITNTH
ynap Hadakar TEMUPHUHT YMYMHU TapKuOWHH, Oa Ypraaunau|2].

JIKU aJIoXua XaM TaHnab aHWK- baw3u ofvp MeTayutapHM YIapHUHT Ty3JIapH
Jalra, YHUHT [03ara KeJIUIIMHUHT aCOCHI LIaKsuiap SpUTMaJapuiaH IOKOpH 3aMOypyFiap Ba XWUTHH
WHU aHWKJIaIra IMKOH OepMoKIa owran copOcusicu ypraawian.[3] [Tomumerakpuiar
Wnuar makcaau temup (I1)Hu MaTpuLacuia UMMOOMIM3aLUsIIaHT aH 2,2-
TOJIAJIM MTOJIMMEP TAIlyBYNCUTa  HWMMOOWJIIAaHTaH munupuaun - Ba  1,10-genanTponuH  OmiaH
HUTPO30 p-coib épmamuia copOonoH- temup(lll) HUHT ¥3apo Tabcupm Yprammmmn[4].
CHEKTPOCKOMUK aHUKJIAIIAND. Kentupunran agabuérna yHuBepcal 3puUTMacHia

CyB pecypcnapuiad oKuioHa (olganaHuII temup (III) MaBKyaIUrn TEKIMUPHIT yIyH PeareHT
9KOJIOTUK MYaMMOJIADHHHI 3HT MYXHMMIapHIaH cudaruna roccunonHuHr azoxocuiacu (AIIl) nan
Oupuanp, ymapHH Xajl KWIWIIIA Typiad HIuiad doligananuin  XakuJa MabIyMOT  Oepuiras.
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K CBEJAEHHUIO ABTOPOB

HayuyHo-TexHHYeCKMH ¥ TPOM3BOJCTBEHHBIH KypHal «KOMITO3MIIMOHHBIE MaTepHajbl» CBOEH IVIaBHOM ILENBI0 CUUTAET
MyONMKalMIO cTaTeif, OCBEIIAIONIMX COBPEMEHHOE COCTOSHHE NPO0JIeM KOMIIO3UIIMOHHOTO MaTepHajoBeJeHUs] B 00JacTH
XUMUH, U3UKH, MEXaHUKU M TEXHOJIOTMU KOMIIO3UIIMOHHBIX MaTepualioB U MOJY4YEHHs U3/ICJIUIl N3 HUX, a TAK)Ke IIPUMEHEHUS
UX B MallIMHO- U IPUOOPOCTPOCHUH, 3IEKTPOTEXHHUKE, METAJUTYPIUH, B TOPHOM JIeJie, CTPOUTENBCTBE, CBSI3H, MECTHOM, JIETKOH,
MHIIEBOH, XJIONKOOYUCTHTENLHOM, TEKCTUIBHON M APYTUX OTPACIISIX IPOMBIIUICHHOCTH.

1. Hay4HO-TeXHHWYECKHUil U IPOU3BOJCTBEHHBIH KypHai « KOMIIO3UIIMOHHBIE MaTepHably MyOINKyeT HayuHO- TEXHUYECKHE U
MPON3BOJICTBEHHBIE CTaThH, YIOBICTBOPSIONINE KPUTEPHAM HAyIHOTO KadeCTBa, 10 pa3/eiaM:

+ T'eHe3nc KOMIIOHEHTOB KOMITO3MIIMOHHBIX MATEPHAIOB 1 HAHOKOMITO3UTOB

«  Marepuansl KOMIIO3UIHIA B 0COOCHHOCTH UX COCTaBa

+ Tlomyuenne, cTpykTypa KOMHIO3UIIMOHHBIX MaTEPHAIIOB M HAHOKOMIIO3UTOB

+  CBoiicTBa KOMITO3UIIMOHHBIX MaTE€PHAJIOB 1 HAHOKOMITO3UTOB

+ IlpumeHeHNEe KOMIIO3UIIMOHHBIX MaTEpHAIOB 1 HAHOKOMIIO3UTOB

«  Mertons! uccnenoBaHuit

« OOopynoBaHUE U TEXHOJIOTUH

«  OxpaHa Tpyaa U OKpyxarmieil cpeasl

2. XKypuan nmybnukyer nHGOPMALMIO O MPOIIEANINX HAyYHBIX CUMIIO3WyMax, KOHPEPEHIUAX U COBELIAHUX I10 IpoliieMaM B
00J1acTH KOMIIO3UIIMOHHOTO MaTepHaIoBeICHNU, a TAK)KE MaTepHaJIbl, COJepIKaIIUe IPUHIUITNAILHO HOBBIC SIBICHUS W HOBBIE
3aKOHOMEPHOCTH, TpeOyIomue HEeMEIJICHHON MyOInKaliy Mo COOOpakeHHSM MPUOPUTETA, YTO JOJDKHO OBITH OTPaKEHO B
MPE/ICTABICHUH K CTaThe.

3. Crarby MyOIHMKYIOTCS TTO MEpEe MOCTYIUICHHS ¢ ydeTOM TpeOoBaHuil 11. 4.

4. Tlybnukamus cTaTtedl B OTEUECTBEHHBIX M 3apyOEKHBIX JXypHaJaX HCKIIOYaeT ITyONMKalMIo 3THX cTareil B KypHaie
«KommozunnonHsle MaTepuansDy. PerreHne 00 yTBEpKICHWHM CTAThbH WM €€ OTKIOHEHHH B OIYOIMKOBAaHWHM NMPHHHMAETCS
peNaknMoHHON Kosulermed. PemaknpoHHas Koiuterust ocTaBisieT 3a co0oi mpaBo He ITyOIMKOBaTh CTAaTbU BCIEICTBHE
OrpaHMYEeHHOTo 00beMa JXypHaJa.

5. Penaxnus ycrasiseT 3a co60it MpaBo MPOU3BOIUTH PEAAKIIMOHHBIE M3MEHEHUS U COKPAIICHUS PyKOIIHUCEH B IpeAeIax HOpM,
YCTAaHOBJICHHBIX B JaHHBIX IpaBUiIax. Pefakiius He peleH3upyeT U He BO3BpalaeT PyKOIHCH.

6. Crarby, He oTBevarol[ye TPeOOBAHMSAM PEIAKLUM, BO3BPAILAIOTCS aBTOpaM Aisi nepeodopmiieHus. JaToil moctymieHus
CUHTAETCA ACHB MOJIyUeHHs peaKI[iie OKOHYAaTeIbHOTO TEKCTa B COOTBETCTBUH C OT3BIBOM PELIEH3EHTA.

7. Tlpu nepenevaTke MaTepHaIoOB CChUIKA Ha )XypHaJ 00s3aTebHa.

8. Crarbu NPUHUMAIOTCSI HA Y30E€KCKOM, PYCCKOM U aHINIMICKOM s3bIKax. CTaThby IO COOTBETCTBYIOIIMM pasJeliaM JKypHaja
JOJDKHBI BKJTIOYAT!

«  iaccudukanuoHHbIH HHACKe YK

+ Ha3BaHHUE CTATbH, MHUIMAIGI ¥ ()aMUIINH aBTOPOB 0€3 yKa3aHMs yUCHBIX CTENICHEH U 3BaHHH, KITIOUEBBIC CIIOBA M aHHOTALIHIO
(ue 6omee  5-6 cTpOK) Ha Y30EKCKOM, PyCCKOM ¥ aHTIIMHCKOM SI3BIKaxX

*  CIHCOK JIUTepaTypsl (IIpu HEOOXOMUMOCTH) 10 5-7 Ha3BaHHUH, OPOPMIICHHBIH B COOTBETCTBHUH C TpeboBanusiMu 'OCTa

+ Ha3BaHHUE OPTaHM3AINH, CBEICHUSI 00 aBTOPaxX U JaTy OTIPABKU B PEIAKIHIO.

9. Crarbs, npencraBieHHas B 2-X dK3eMIUIIpax (Takke Ha JIEKTPOHHOM HOCHUTEJIE), U3JIOKEHHAs B CKaToi (opme, H0IDKHA
OTpakaTh IMMOCTAHOBKY 3aJa4M, OOBEKTHI U METOABI UCCIEIOBAHUHN, PE3yabTaThl HCCIEAOBAaHUN WIN Pa3pabOTOK, BHIBOABI (A1
Hay4dHBIX cTareil). O0beM HE JOJDKEH MPEBBINIaTh 5-6 CTpaHHIl KOMIbIOTEpHOTO TekcTa (mpudt-14, yepes 1,5 unrepBana),
BKJIIouas 2-3 pHCyHKa, TaOJIHMIBI M CIIMCOK JIUTEPATYPHI. 2-0H 3K3eMIUISIp CTaTbU JOJDKEH OBITh MOANHCAH BceMH aBTopamu. K
CTaThe IPHUJIAraeTcs akT SKCIIEPTU3bI, 0POPMIICHHBIH B cOOTBeTCTBUH C [lonokennem-95.

10. Teker cTaThy TOIHKEH OBITH 3ammcaH Ha mporpamme MSWord B dhopmare doc, docX u rtf. Tloms: BepxHee, HIDKHEE, JIeBOE -
2,5 cMm., mpaBoe -1,5 cm.

11. Kaxkaplif pUCYHOK, TaOiHIa JOJDKHBI MMETh 3aroJIOBOK M CKBO3HYIO HyMeparuio. PUCYHKH Ha JUCKETE BBIITOIHSIOTCS
cormacHo Tuma ¢aitna "Pucynox" (*.bmp, *.jpg, *.tif). PucyHku, npencraBieHHbIC HE HA JUCKETE, TOJDKHBI OBITH YETKUMH,
BEIITOJTHEHHBIMHA Ha JIUcTax (popmara A4 (210-297 MM) U TOTHBIMHE AJIs1 CKAHUPOBAHUS. TaOIUIIBI BRITIOTHSIIOTCS COTIIACHO MEHIO
"Tabmuma".

12. ®opmyiabl MHITYTCS B KPACHYIO CTPOKY B cOOTBeTCTBUH ¢ "Penakropom dopmyin". Hymepyrorcs ToJbKO T (HOpMYIIbI, Ha
KOTOPBIC UMEIOTCSI CCBIJIKH B TEKCTE.

13. He pomyckaroTcsi COKparieH s, KpoMe OOIICHPUHSTHIX.

14. EquHubl n3MEpeHust TOJMKHBI COOTBETCTBOBATh MexayHapoHo cucreme CH.

15.Tlo Bceii craThe NODKEH COOMIONATHCS €AMHBIN MPUHIIMAI YCIOBHBIX 0003HAUYCHUH C MEPBOHAYAIBLHBIM MX OOBSICHEHUEM.
XUMHYECKHE CBSA3U B COSIMHEHMSX JOJDKHBI BHINOIHATHCS B (hopmare pucyHka (*.bmp, *.jpg, *.tif*), ctoars uerko u crporo B
HY)XHOM MecTte. Ha3BaHMs NpPOYKTOB, IIOJMMEPOB, METOJOB HCIIBITAHHH IOJDKHBI COOTBETCTBOBAThH MEKIYHAPOIHBIM
cranaapram u myonukanusiMm ANSI, ASTM u T.71., KpoMe TOro, 0Te4eCTBEHHBIM HOPMaTHBHO-TEXHUUECKUM JOKYMEHTAM.
OTBETCTBEHHOCTh 3a JOCTOBEPHOCTH (DAKTOB, M3JIOKEHHBIX B IYyOJMKYeMbIX MaTepHaax jKypHaja, a Takke 3a IepeBo]
MIPEACTAaBICHHOTO MaTepraa, HeCyT X aBTOPHL. 3a CoJepiKaHNe PEKIaMHBIX OOBSBICHHH peJaKIys OTBETCTBEHHOCTH HE HECET.
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