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TECHNICAL SCIENCES

INFLUENCE OF QUANTITY AND DISPERSION
OF BENTONITE CLAYS ON SOME PHYSICAL
AND CHEMICAL PROPERTIES OF AMMONIA SELECTION
Turdialiev U.M.}, Namazov Sh.S.?, Seytnazarov A.R.?
(Republic of Uzbekistan) Email: TurdialievS6@scientifictext.ru

Turdialiev Umid Muhtaraliyevich - PhD, Deputy Director for Science;
’Namazov Shafoat Sattarovich - Academician, Head of laboratory;
%Seytnazarov Atanazar Reypnazarovich - DcS, Chief Researcher,
PHOSPHATE FERTILIZER LABORATORY,

INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY
UZBEK ACADEMY OF SCIENCES
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: in the article the characteristic of bentonite clays of various deposits of
Uzbekistan is given. Samples of thermostable ammonium nitrate were prepared by adding
bentonite clays to the ammonium nitrate melt prior to its granulation by prilling. The
amount of bentonite clay was varied from 10 to 30 g with respect to 100 g of ammonium
nitrate melt. It is shown that any addition of bentonite clay to the melting of saltpeter
improves the quality of the latter. It is shown that the greater the amount and dispersity of
bentonite clay, the lower the porosity and absorbency of the solyary oil with granules and
the higher the strength and solubility of the niter granules. It was found that the higher the
strength of granules, the lower their porosity, the less diesel fuel gets into the granules
and the lesser the nitrate will be detonated.

Keywords: ammonium nitrate, melt, bentonite clay, dispersity, strength and porosity of
granules, absorbability.

BJIMSTHUE KOJINYECTBA U IMCIIEPCHOCTHA
BEHTOHUTOBBIX I''IUH HA HEKOTOPBIE
OU3NKO-XUMHNYECKHUE CBOMCTBA
AMMUAYHOM CEJINTPHI
Typauanues Y.M.l, Hama3zoB IH.C.Z, CeiiTHa3apoB AP}
(Pecny0iinmka Y30eKuCTaH)

'Typouanues Ymuo Myxmapanuesuu — doxmop gunocoduu (PhD) no mexnuuecxum naykam,
3amecmuments OUpeKmopa no Hayxe,
Hamazos Llagpaam Cammaposuy — axademux, 3asedyiouuii 1abopamopueti;
3CeﬁmHas’apoe Amanasap Peiinnasaposuy — 00Kmop mexHuieckux Hayx,
2/IABHbIl HAYYHbIL COMPYOHUK,
aabopamopust pocgopHuix yOodpeHull,
Hucmumym obwetl u Heopeanuyeckou Xumuu
Axademus nayx Pecnyonuxu Y3bexucman,
2. Tawxenm, Pecnyonuxa Y3zoexucman



AHHOmMauua: 6 cmamve OAHA XAPAKMEPUCIUKA OEHMOHUMOGLIX 2IUH PA3IUYHBIX
mecmopodcoenuil  Y3oexucmana. Ilonyuenvt 0bpasyvl mepmocmaOuibHOU AMMUAYHOU
cenumpbl nymem 000aeieHus OEHMOHUMOBHIX 2NIUH 6 NIA8 HUMPAMA AMMOHUSL NEPed e20
epanynayue mMemooom npuinuposanus. Koruwecmeo Oenmonumogou enunbvt uzmMeHsu
om 10 00 30 & no omuowenuio x 100 & nrasa numpama ammonus. Ilokasano, wmo mobas
dobaska 6eHMOHUMOBOU 2TUHbl 8 NIAE CEIUMPbL CHOCOOCMBYEm VIYYUEHUIO KaYyecmea
nocneouezo. Iloxazano, umo wem 601bule KOIUYECMBO U OUCNEPCHOCHb DEHMOHUMOBOU
2NIUHBL, MEeM HUNCEe NHOPUCTNOCTD U BNUMBIBAEMOCb CONAPOBO2O MACAA SPAHYIAAMU U MeM
ebllle NPOUYHOCL U PACMBOPUMOCb 2PAHYI cerumpul. Buissneno, umo uem @viute
NPOYHOCMb 2PAHYN, MeM HUNCE UX NOPUCMOCHb, MeM MeHbule OU3ETbHO20 MONIUBA
nonaoaem 6Hympb cpanyL U mem 6 MeHblell cmenenu ceaumpa 6yoem 0emoHUpo8amuCsi.
Knwouesvie cnosa: numpam ammonus, pacniag, OEHMOHUMOBAs 2nuHa, OUCNEPCHOCHb,
NPOYHOCMb U NOPUCHOCIb 2PARYT, GNUMbIEAEMOCHIb.

UDC 661.632:14

In Uzbekistan, ammonium nitrate (AC) is produced by three joint-stock companies:
Maxam-Chirchig, Navoiyazot and Farg'onaazot in excess of 1.6 million tons per year. It is
applied to all types of crops and on all types of soils. But the AU has two serious
drawbacks: caking in storage and explosion hazard [1, 2]. To eliminate the caking of
saltpeter, sulphate, sulfate-phosphate, phosphate-sulphate-borate additives, caustic
magnesite and other substances are introduced into it [3-6]. The best effect is achieved
with caustic magnesite [1]. We decided to use bentonite clay as an organic additive.

The purpose of this work was to study the effect of the dispersed composition of
bentonite clays on the main properties of AS granules when they are added to ammonium
nitrate in wide ranges of weight ratios of the initial components.

Measuring the strength of the resulting granules of 2-3 mm in size was carried out on a
MIP-10-1 instrument. The porosity of the granules, absorbing their ability of liquid fuel
and the rate of dissolution of the granules in water, were determined. The porosity of
fertilizer granules was determined by the volumetric method.

To determine the solubility of the granules of the samples in water, the resulting
fertilizer pellet was dropped into a beaker with 100 ml of distilled water, in which the
complete dissolution of the solution was visually observed and fixed. Room temperature,
the test is five-fold.

It is shown that irrespective of the type of bentonite used, the strength of the product
granules increases with increasing the amount of the additive and reducing its particle size
(Table 2). For Navbakhor bentonite with a weight ratio AS: BG = 100: 10 with a reduction
in the particle size of the additive from 0.25 to 0.02 mm, the strength of the product
granules increases from 5.04 to 6.41 MPa, at 100: 20 from 6.91 to 8.17 MPa and at 100:
30 from 7.66 to 9.39 MPa. For Kattakurgan bentonite this indicator varies from 5.35 to
6.33 MPa, from 6.7 to 8.12 MPa and from 7.51 to 9.07 MPa, respectively. At AC: BG =
100: 30, the highest strength of granules (9.68 MPa) is nitrate with the use of Lagon
Bentonite, and with the lowest (7.89 MPa) Azkamar bentonite. For comparison, the
strength of granules of pure NH,NO; is 1.32 MPa, and the production AS of grade B with
addition of 0.28% MgO is 1.58 MPa.

The addition of bentonite clays to NH4;NO3z melt leads to a decrease in the porosity and
internal specific surface area of the niter granules. As the particle size of the bentonite
decreases, the porosity of the granules of the product decreases insignificantly, but with an
increase in its share in the NH;NO; melt, this indicator decreases very significantly, which
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is due to the formation of a dense structure of the product. Depending on the dispersity
and the amount of bentonite clays: Navbahor, Azkamar, Lagon and Kattakurgan deposits,
the porosity of the granules fluctuates between 2.94-6.97, 2.72-6.27, 2.92-6.33 and 2.83-
6.32%, respectively. For comparison, the porosity of granules of pure NH4;NO; is 22%, the
AS with the addition of 0.28% MgO is 9.1%.

Thus, it can be concluded that the higher the strength of the granules, the less their
porosity and the internal specific surface of its granules, the less diesel fuel gets into the
granules, and as a consequence, the less detonation capacity of saltpetre.
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COMPLETE ROOT CIRCUITS FOR ENVIRONMENTAL
CRITERIA AND RELAY AUTOTUNE INPLEMENTATION
Boeva O.H.!, Rakhmatova S.R.?, Sotybaldiev S.U.?
(Republic of Uzbekistan) Email: Boeva56@scientifictext.ru

Abstract: the purpose of this article was to provide a general and simple basis for
studying how information provided by circles in the Nyquist plane can be restored in the
plane of the root locus. In this article, all circular criteria (including off-axis circles) in
the frequency domain can be re-formulated as full root contours. Thus, some difficulties of
analysis in the frequency domain are overcome with the help of Evans technique. The
SATV (Modified Relay Auto Tuning) technique was tested for reliability in laboratory tests
in the presence of measurement noise based on the integration of a periodic input signal
over m periods.

Keywords: root locus, relay auto-tuning, closed loop, Nyquist plane, feedback, m period.

IMOJIHBIE KOHTYPBI KOPHEM J1J151 KPUTEPUEB
OKPYKHOCTEM U PEJIEMHASI ABTOHACTPOMKA
boeBa O.X.l, PaxmartoBa C.P.Z, Cotudoaauen C.y.:
(PecnyOsinka Y30ekucTaH)

'Boesa Oxuna Xycanosua - accucmenm,
2Paxmamosa Canobap Paxyam Kusu - cmydenm,
$Comubonoues Cyxpob Ymuooicon yenu — cmyoenm,
Kagheopa agmomamuszayuu u ynpasieHus,
Hasoutickuii 2ocyoapcmeentviii 20pHbltl UHCIMUMYMN,
2. Hasou, Pecnybnuxa Y30exucman

Annomayus: yeno dmou cmamvu COCMOSANA 8 MOM, YmMoObl NPedoCcmasums 0OWyIo u
nPoCcmyio OCHOBY Olisl U3YHeHUs. MOo20, KAK UHGOpMayus, npedoCmasneHHas Kpyeamu 6
naockocmu  Haiikeucma, Mmodcem 0Oblmb  60CCMAHO61EHA 6 NJIOCKOCMU KOPHEBO20
2o0ozpagpa. B smou cmamve 6ce Kpyeosvle Kpumepuu (6Ka0ouas Kpyeu 6He ocu) 6
uacmommuou 0oaacmu Mo2ym 0vims NOGMOPHO CHOPMYIUPOBANLI KAK NOTHbBIE KOPHEBble
konmypul. Taxum o6pazom, Hekomopvle mpyOHOCMU AHAAU3A 8 YACMOMHOU obnacmu
npeodonegaromesi ¢ nomowpio mexuuxu Jeanca. Texnuxa SATV (mooughuyuposanmuiii
MemooO a8MoHACMpOUKYU peie) - HA0EHCHOCMb Oblid NPOGepeHd 6 1aO0PaAMOPHBIX MeCmax
npu  HATUNUU WYMA USMEPEHUs HA OCHOGE UHMeSPayuu nepuoouteckKoo 6Xo0H020
cuenana 6 mevuenue M nepuooos.

Knrwouesvie cnosa: xopnegoii 2o0ozpag, penelinas agmonacmpoura, 3aMKHymblll KOHMyp,
naockocms Hatikeucma, obpamuas céazv, M nepuoo.

KopreBoii rogorpad npeacTaBiseT co00M CUCTEMATUYSCKUI METOJ JIJIs MPOCTOTO
uccnenoBanus d¢pdexra oOpaTHON CBS3M Ha TMOJNIOCAX CHCTEMBI C 3aMKHYTHIM
koHTypoM. OH oOecrieunBaeT MPOCTONW CMOCOO MPOSKTHPOBAHHUS KOHTPOIJIEPOB C
MepEMEHHBIM TapaMeTPOM, €CIM TepeaaTodHas (PYHKIUS C OTKPBITBIM KOHTYPOM
panoHaidbHa U TOYHO U3BecTHA [1].

OCHOBHBIC CBOMCTBa METOJAa KOPHEBOW rojorpad OBbUTM BIEPBBIC ONpPEICIICHBI
Opadcom [2] B 1950-x romax. Ceromnsi KOMIBIOTEPHOE IpOrpaMMHOE obecreucHue
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o0OecrieunBaeT  CYIICCTBCHHYH)  TOJJICPKKY  JUIi  OOYyYeHHUsT  aBTOMAaTHYECKOMY
YIPaBICHHUIO;, KPOME TOTrO, aBTOMATH3MPOBAHHOE ITOCTPOCHUE KOPHEBBIX TOJ0rpadoB
YMEHbBINIAeT TPYAHOCTH TpU TPUMEHEHWHW MeTona W ero pacmmpeHuit. K coxanennto,
METOJT KOPHEBOW romorpad CKphIBaeT BaXHYI0O HMH(YOPMAIHMIO OT MPOCKTHPOBIIHUKA IO
CPaBHEHUIO CO CTaHJIAPTHBIMH METOJIJaMHU YaCTOTHOW 00JIacTH.

Peneifinas obpaTHas CBS3b MPEACTABISICT COOOH MPOCTOM, MOIIHBIN M OOIICTIPHUHATHINA
Ccroco0 HAXOXKJEHHUS CHUCTEMHBIX TapaMeTpOB, IMOJIE3HBIX /ISl TMPOCKTUPOBAHUS W
HACTPOMKHU CTaHJaPTHBIX MPOMOPLIUOHATLHO-UHTErpanbHbIX (1M ]]) KoHTpOIIIepOB.

Jloruka Takoro TOJXOJa 3aKJIFOYaeTCsl B TOM, 4YTO CYIISCTBYIOUIUH KOHTPOJUIECP
3aMEHSAETCSl HeIMHEHHOCThIO (HampuMep, THITa pelie, Kak MoKa3aHo Ha pucyHke 11), Tax
YTO OOJIBITUHCTBO TPOIIECCOB MPUBOJISATCS B COCTOSHUE MOCTOSHHBIX KojeOaHui. Takum

06p2130M, BBIXOHHOﬁ CHUT'HaJI (y) ABJIACTCA NEPUOANYCCKHUM CUI'HAJIOM, OTCTAOIIUM OT
BXoJda (U) Ha — 77 paguaHaX U OCHMIIMPYIOIIUM KakK HpCI[CHLHBIﬁ UK C HyJ'II:C&HI/Ief/'I

@C , 00bIYHO Ha3bIBAEMON KOHEYHOM 4acToToi. OnuchiBaromas GyHKIMsS 00ecreYnBacT
MOJIE3HBI MHCTPYMEHT ISl MPOCTOr0 TapMOHHYECKOTO OanaHca TepBOrO MOpsIKa B
aHajuM3e MpelesbHOro IuKia. M3 craHmapTHOW Teopuu ONuUChIBaromas (YHKLUS
ONpEeeNsAeTCs KaK OTHOIIEHNE aMIUTUTYAbl OCHOBHOM TapMOHWYECKON COCTaBIIAIOIIEH

BBIXO0/1a HEIMHEHHOCTH (U, ) K BXOJly HEJIMHEHHOCTH.
B cnydvae, mokazannom Ha pucynke 11, N (E) SIBIISIETCS] OMUCHIBAIOIIEH (pyHKIHEH

uneanpHoro pene ¢ ammmrynoid A, a E mpencraBmser cobGoil  amrmumutymy
CHUHYCOHMJIAJIIbHOTO CHTHaJa Ha BXOJI€ HETMHEHHOTO 0JI0Ka, TaK YTO

4A
N(E)=—-=. 1)
7k
JlimrenpHOE KoNieOaHWEe TEHEPUPYETCsl M3 00paTHOW CBSI3M pelie, KOTJla BBITOJIHAETCS
CJIElyIOIEE COOTHOIIIEHHE B IIIOCKOCTH HalikBucTa:

1+G(jw)-N(E)=0, )
rie G(ja))- JMHEHHas nepenaTouHas (QyHKIUS Mpolecca.
3Ha4yeHne KpUTHYECKOro (KOHeYHOro) ko3 dumenta ycunenus: KC

4A
Ke==——=, @

e,
N(E)

o A

" _]’__,4—‘

0 ji.. 69 Pr—r
» PID

Puc. 1. Bnox-cxema xonmypa oopammoul cesa3u peie

rne EC - ammimryna curHama Ha BXOJE HEIMHEHHOro OJIOKA JUIS KPUTHYECKON
gactoThl @C . HacTpo#iku KOHTpoJuiepa MOTYT OBITH JIETKO OINpEEIeHBl W3 3HAHUS
KOHEYHOTO K03(D(PHIMEeHTa YCUIICHUSI U YaCTOThI, HAIPUMEP, C UCIIOJIH30BAHUEM ITPABILT



Hurnepa-Hukonca, a IINJ[-perynstop nmo puc.l MOXeT aBTOMaTHYECKH WM BPYUYHYIO
BKJIIOYATHCS C HOBBIMU TTapaMeTPaMH.

K coxamennto, Meton aBToHAacTpoiiku (ATV) oOecredwBacT TONBKO MPHOIMKCHUE
KPUTHYECKHUX IapaMeTpoB KojeOaHua. TakuM 00pa3oM, BO3ZHHKAIOT 3HAYMTEIIbHBIC
omuOKY; B JIIOOOM cilydae MOTy4YeHHbIE pe3yabTaThl CHIIBHO PAa3IUYaOTCA B 3aBUCIMOCTH
OT TporLecca.

Kak yka3biBasioch paHee, LIEIbIO HAlICHl pabOThl SIBISETCS HCIOJIB30BAaHHE METOZA
00paTHOM CBSI3U JUIA PACIIUPEHHsI aHaIKM3a JAJISl OLICHKH Pa3IMYHbIX KPUTHYECKUX 4aCTOT
3a CYeT MepecedeHnid ¢ KpyraMu B IUNIOCKOCTH .

Camoe MpocTOe pPELICHHE COCTOUT B TOM, YTOOBI M3MEHHMTH BBIXOJ HEIMHEHHOCTH
TakuM 00pa3oM, YTO HET HMKAKOrO MPOHM3BOACTBA TAPMOHHK, OTIMYHBIX OT OCHOBHOTO.
CrnenoBatenpHO, BBIXOAHOW curHan U HenuHeHOro Onoka 3a0JOKMpPOBAaH —Kak
CHUHYCOHMJANbHAsl BOJHA C YacTOTOH, Tak 4TO ()a30BBI CIBUT MEXAYy BXOAOM € U
BBIXOJ/IOM HelMHEeHHOTo OJloKa paBeH — 77 rad. Bompoc 3akiodaercs B TOM, KaK TOOUTHCS
TaKOM IeJIM aBTOMAaTHYECKH.

PaccMoTpum O5l0K-cXeMy, MOKa3aHHYI0 Ha PHCYHKe 2. cCHadajia IepeKIoyaTellb
HaxoauTcss B mosioxkeHuu A. Ilosunus G(s) BKJIIOYEH B 3aMKHYTYIO CHUCTEMY C

HENTMHEWHOCTBIO pene-Tuna, kKak B TpamunuoHHOM ATV. llpenenbHpIi UK
HNPOMCXOIUT, U MOXKHO OOHApPYKHUTh YCTOWYHMBOE KOJieOaHHE C 4acTOTOH @™ BOIM3M

KPUTHYECKOM YacTOTBl @C U3 G(S). BxonHo#l curman U, mnpeacraBasger coOoi
MPSIMOYTOJIBHYIO BOJHY.
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[TepexmouaTens MNEpPEeKIOYAECTCS HA YPOBHE B, korma MEepPEeXOAHBIA MpoIecC
ucyepnad, U, =0, a BbIXOJ pejie mepecekaer HOJb B MOJOXKHUTEIHHOM HAaIpaBJIEHHH.
ITo3umnmum G(S) TENEpPh CBS3aHO C CHHYCOMJAIBHBIM TE€HEPATOPOM, T€HEPHPYIOIIUM
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paBHBIMU COOTBETCTBCHHO ®* W OCHOBHOHI TrapMOHHKC UA . Takum 06pa30M,
MEPCKIIOYCHUC MCEXKAY ABYMS COCTOSAHUAMHU SABJIACTCS IIJIABHBIM. [OF16):38171 JOCTCKTOP
HacTpauBacT (1)3.3}’ MEXIY BXOAHBIM M BBIXOOHBIM CUTHaJIaMU Ha (P = ¢* = —7T paguaHsbl,
HU3MCHSIS 4aCTOTY reueparopa.

CuHycoumanbHBIi ~ TEHEpaTop TMpeacTaBiIsieT co00il  HEMWHEWHYI0  CHCTEMY,
OTIHCHIBAEMYIO CIIETYIOIINMH YPaBHEHUSIMHU:
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t, - BpeMs Hagana.

C HyneBbIM Ha4YaIbHLIM YCIOBUEM Ha MHTErpaToOpax BhIXOJ Uy paBeH
4A .
Uy = —sin(o-t—-o-t,). (6)
T

brok-cxema cHHYCOMIAIBHOTO TeHepaTopa IMoKa3aHa Ha PUCYHKE 3, a ee BBIXOJ JUIS
BpeMeHH OJI0KHpoBKH 1y = 6S nokasan Ha pucyHke 4.
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Abstract: the article review the identification of chemical products as one of the important
steps in the process of ensuring the quality and safety of chemical products. Without due
attention to this process, there are risks of missing a lot of factors affecting the quality of
both the material used and the product manufactured using chemical products. The use of
standardized approaches, such as the method of identification proposed by the authors,
makes it possible to provide additional reliability when confirming the compliance of
chemical products with the requirements and, accordingly, to minimize these risks. Some
aspects of the application of the proposed identification method in practice are also
considered.

Keywords: identification of chemical products, aviation industry, specification of
materials, standardization, distributed testing center.

POJIb UWIEHTU®UKAIIMY XUMHUYECKOHM MPOJAYKIIUN
B CUCTEME MEHEJIJKMEHTA KAYECTBA
B ABUAIIMOHHOM MPOMBIIIJIEHHOCTH
Paxmanos M.JL, Kocopykos N.A.? (Poccuiickast Denepanus)

YPaxmanos Muxaun JTeo6uu - dokmop mexnuueckux Hayk, npodeccop;
2I(ocopykoe Hean Anodpeesuu, acnupanm,
Kagedpa mexHoIo2uuecKk020 npoeKmupoB8anst U YNpaeieHust Kauecmeom,
Gaxyrvmem asuayuOHHOU MEXHUKU,
Mockosckuti aguayuoHHblil UHCMUMYm
Hayuonanvuwiii ucciedosamenbckutl yuugepcumen,
2. Mockea

Annomauua: cmamvsa paccmampueaem UOSHMUPUKAYUIO XUMUUECKOU NPOOVKYUU KaK
O00UH U3 BAJICHLIX 3MANO8 8 npoyecce obecnedenus Kavyecmea U 60e30NACHOCU
Xumuueckou npooykyuu. be3z 00ndcH020 6HUMAHUA K OAHHOMY HPOYECCy CYWecmeyiom
PUCKU YRYCMUMb MHOMCECMBO (AKmMOpos, GIUAIOWUX HA KAYECMBO KAK UCNOTb3YEMO20

mamepuana, mak u u3()€ﬂuﬂ, uszcomaeaueaemoco ¢ npuUMeHeHuem XUMUUECKOU npoaykuuu
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Ilpumenenue cmaHOapmMu306anHHbIX NOOX0008, MAKUX KAK HNpediazaemas aemopamu
Memoouxka udeHmupurayuy, no3eonsem obecnedums OONOJIHUMENbHYIO HAOEHCHOCHb
npu  NOOMEEPHCOCHUU  COOMBEMCMBUS  XUMUYECKOU NPOOYKYUU  NpPeowbsasiseMblm
mpeboBaHUAM U  COOMBEMCMEEHHO MUHUMUSUPOBAMb  VKA3auHble pucku. Takowce
pAccMompenvl  HEeKOmopvle  ACNeKmbl — NPUMEHEHUsI  Npednazaemoli — MemoOuKu
uoenmuuxayuu Ha npakmuxe.

Kntoueevle  cnosa:  uoemmucpuxayus — XUMU4eCKoOU — NPOOYKYUU,  MemoOUuKd
udenmugburkayuy,  ABUAYUOHHAS  NPOMBIULEHHOCMb,  CHeYUupuUKayus  Mamepuanos,
CMAaHOapmMu3ayusl, YeHmp pacnpeoesieHHblx UCHbIMAHUI.

There are the highest requirements for product safety in aviation industry. The
implementation of a quality management system in accordance with the national standard
GOST R ISO 9001-2015 is insufficient, it is necessary to implement other industry-
specific standards, as well as other tools to ensure product quality and safety. The main
industry-specific standards containing requirements for quality management systems
include national standards prepared on the basis of European standards developed by the
Aerospace and Defense Industries Association of Europe - Standardization (ASD STAN):

GOST R EN 9100-2011 Quality management systems of organizations of aviation,
space and defense industries. Requirements [1];

GOST R EN 9120-2011 Quality management systems of organizations of aviation,
space and defense industries. Requirements for distributors of production [2].

Separately, it is worth mentioning the recently approved national standard, which
establishes the general requirements for the management of service providers for the
implementation of research and development, development, maintenance and repair,
services for the implementation of technological operations in the creation of aviation
equipment, materials, semi-finished products and components GOST R 58175-2018
«Aviation equipment. Management of suppliers in the creation of aircraft. General
requirements» [3].

The existence of a separate standard with product suppliers’ requirements confirms the
fact that for the high-tech industries, the aviation industry is a prime example, there is
highly complex supply chains specificity. Not always, there is a possibility to apply
products of enterprises that have QMS, corresponding to industry-specific standards. So,
most of the responsibility is imposed on the manufacturer of the final product. The quality
and safety of the final product consists of a combination of indicators and characteristics
of many components. Characteristics of the chemical products, materials and substances
used in the design or operation of the final product lie at the basis of all this set. For
example, GOST R EN 9120-2011 contains requirements for keeping a register of
suppliers, including the status of approval and the scope of approval.

To ensure safety requirements compliance for the material used for various purposes, it
is necessary to confirm that the material meets certain characteristics. The process of
confirming material characteristics, for example structural characteristics or lifetime
performance characteristics, is a complex of complicated analyzes and tests. Often the test
set includes destructive tests, or tests that require significant time and cost, which give no
opportunity to test every material, or every detail on which the safety of an aircraft
depends. Two main approaches in test planning for a specific material or article control
can be identified: final product quality control and production process quality control,
each of which has its own advantages and disadvantages.
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In the case of final product quality control, we have direct evidence of quality after the
tests in the form of relevant tests protocols, but it is not possible to test each product for
compliance with all the characteristics, therefore, in any case there remain risks of
obtaining inappropriate products, material or product of the entire lot used.

Production process quality control allows to obtain indirect evidence that material or
product meet required characteristics. The peculiarity of the considered production
approach is that in the process and material specifications detailed technological process
that takes into account all the parameters that can affect the quality of the final product,
including specific equipment and tools that should be used in this technological process
should be described. This fact gives us a confidence that all products manufactured
according to the process specification from materials meeting the material specification
will have similar physical and mechanical properties. Thus, in the case where raw
materials with proven characteristics are used to produce the material or product under the
technological process with strictly observed parameters, the result should be expected. It
can be concluded that, if there is reliable information that the production process was
performed correctly and the raw materials meet all the requirements, then it is permissible
to talk about a significant reduction in the test program or reject inappropriate materials
before the finished product is formed.

To solve these problems for composite materials NASA, FAA and the aerospace
industry jointly developed an effective method for evaluating systems of composite
materials. Using common databases, the manufacturer can choose an approved composite
material system for the manufacture of the required parts and control them with a small
number of tests.

To be taken into these common databases materials have to be manufactured in
accordance with the material specification that establishes control of the main
characteristics (physical, chemical and mechanical properties) and have to be
processed in accordance with the process specification that controls the key
characteristics (processing parameters).

For composite materials, it is necessary to take into account the dependence of the final
composite material on the raw materials used for its production - polymer resin and
reinforcing fibers for the fibrous polymeric composite material. However, as practice
shows, it is difficult to maintain the consistency of the raw material characteristics, and
even if there is an established supply chain from reliable producers, it may be necessary to
rebuild it, for example, to find a new supplier to increase production volume.

When product of a new supplier assessment needed or when we have information
about changes of the raw material base, a method of identifying chemical products joint
with materials and substances identification characteristics databases used can be a useful
tool. To evaluate the final product, when materials are to be used in structural
components, usually develop a program that evaluates the performance of the structure
before use. Process of confirming composite components structural and lifetime
performance characteristics usually consists of a complex combination of tests and
analysis. The volume of necessary tests to confirm the physico-mechanical characteristics
of composite materials and products from them includes a lot of samples, which leads to
considerable costs. Usually methods of analysis don’t give adequately results of prediction
with each set of conditions, but with reliable information on the identification of materials
and substances used in production, as well as data about the manufacturing process
assessment, it is possible to combine testing and analysis of available information to
reduce the overall cost and improve reliability.
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Reliable information should be considered as information obtained with the help of
analysis methods that allow an objective assessment of the materials used.

The existing huge variety of test methods offers the possibility of solving the necessary
task of identification, often there are even several possible options of solving. But it is
necessary to understand that the task is to reach our aim by the most accessible methods,
methods used should be maximally unified so that it would be possible to compare the test
results obtained in different laboratories or by different organizations. One of the
approaches to solve these problems is the creation of unified methodological basis to
materials and chemical substances identification and their implementation in
methodological documents, such as product identification procedure [4].

So, scrutinize the requirements for such identification techniques.

The identification procedure should cover and give opportunities to control the full
cycle of the identification process - from planning and testing to the presentation of results
and, if necessary, entering results into the relevant databases. As a result, identification
procedure for chemical products should include:

- gathering and analysis of information about identification objects;

-planning of tests, measurements and researches;

-organization, carrying out and control of carrying out of the required tests,
measurements, researches;

-processing results.

The final result of the identification process should be a list of identification object
characteristics, but in order to understand what list of characteristics will be sufficient, it is
necessary at the initial state to determine this list based on a variety of factors, primarily
on the purpose of the identification object. The indicators that make up this list and the
range of their values is the identification profile of a chemical substance or material. If a
chemical or material corresponds to an identification profile, then it can be approved as
one, which meets the requirements. If several chemicals or materials correspond to one
identification profile, then we can talk about their identity.

In addition to the final result, it is also important to show how we received it. In most
cases, separately the results of the tests (measurements, studies) do not guarantee a correct
identification. Often a preliminary analysis of methods and test procedures is required to
provide complete and reliable confirmation of the conformity of chemical products to the
identified identification parameters in the form of a clear consecutive logical chain. It is
also important formalize in documents all the tests performed, which should also be
provided in the identification method.

Carrying out identification studies involves a comprehensive test program that can
require a huge number of test resources, so new approaches to test organization are needed
to apply it. Here we can use the model called "distributed test center”, which uses existing
resources to carry out identification tests and to guarantee the quality of the results of the
process. The main idea of such a center is that the solution of a complex complicated task
is distributed for solving smaller problems by several test resources under the control of
the expert center, thereby enabling the optimal solution to the task at hand.

The introduction of identification procedure in the enterprises QMS which deals with
materials and chemical substances processes will allow:

- to detect the defective products at the stage of raw material testing;

- to obtain information for forecasting the properties of the final product;

- to use this information for a rationale reduction of the test program and thereby
reduction of production costs.
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Abstract: today is difficult to imagine without information and communication
technologies. For these technologies in a short time have changed our understanding
of the ways of obtaining information and the ability to communicate through various
communication networks. Improving education informatization process associated
with the creation of each piece of information and educational resources and learning
environment. Nowadays many software developers use web technologies for creation
dynamic Web-projects on the Internet. This article discusses the history of web
servers, web technologies and web programming language. The article deals with
pedagogical aims and objectives of the design of adaptive web system to the
educational process, as well as improving the quality of education and the creation of
opportunities for continuing education.

Keywords: adaptive system, hypermedia system, web, pedagogical designing, teacher,
distance learning, system.

CO3JIAHUME I/IH(I)OPMAI_[I/IOHHO-OBPA3OBATEJ]'I)HOI71
CPEJbI C TIOMOIBIO WEB-TEXHOJIOT'MHU
®daiizueBa M.P. (Pecnnybimka Y30eKknucTaH)

Daiizuesa Maxbyba Paxumdicanogna - KaHOUOam neoazo2uieckux HayK, npenooasamerb,
Kageopa ungopmamuxu u MemoouKu o0yueHus1,
Tawxkenmckuli 20cy0apcmeeHHblll nedazoeudecKutl yHusepcumen,
2. Tawkenm, Pecnybnuxka Y36exucman

AHHOMauuA: Cce200HAWHUL  OeHb  CIOJCHO npedcmasums  0e3  UHDOPMAYUOHHO-
KOMMYHUKAYUOHHLIX mexHoro2utl. Mo smu mexnonocuu 3a KOpOMKULlL CPOK UMEHUIU
Hawle npedcmasieHue 0 CnOcobax NOAYYeHUS UHPDOPMAYUU U BO3MONCHOCTIU OOUeHUs
yepez paziuunvie cemu cea3u. Cogepuiencmeosanue uUHGOpMamMUIAYUY npoyecca
0OyHeHUss  C63aHO ¢ CO30aHueM 6  Kadcoom — npeomeme  UHGDOPMAYUOHHO-
obpazosamenbHbLIX pecypcog U cpedvl 00yyenus. B Hacmoswee epems MHo2ue
paspabomuuxu noavzytomes \Web-mexnonocusmu ons cozoanus Ounamuueckux Web-
npoexkmos 8 unmepHeme. B cmamve paccmampusaiomcs nedazosuveckue yeau u 3a0ayu
npoexmuposanus Web-cucmemul, adanmupoanHoli K obpasasamenvbHoMy npoyeccy, a
MaxKace NnogvluieHue Kauyecmea o00paA306anus U CO30aHUe 603MONCHOCMEN NOTYYEHUs
HenpepuvleHo2o 00pa306anuUsl.
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Kntouesvle cnosa: adanmuenas — cucmema, —eunepmeouliHas — cucmema, — 6eo,
neoazoauyeckoe npoeKmuposanue, nedazoz, OUCMAaHYUOHHO20 00YYeHUs, CUCTEeMA.

«O06pa3oBaHre - OCHOBHAs [BWXKYINas CHla MpOrpecca W BakKHAs AESATEIHHOCTH,
Be/lyllas K JOCTIKCHUIO 1eneil crabmibHOro passutus” [1] - Takoe ompeneneHue naér
HOBasi KoOHIenmus oOpasoBanmsa A0 2030 roma, MpHUHATAT MEXIYHAPOIHBIMH
OpraHM3alisAM{A W Pa3BUTBHIMU CTpaHamMHu Mwupa. g mpemocTaBiieHHs KadyeCTBEHHOTO
0o0pa3oBaHMsl, YIy4IICHUS IOJyYeHHs OOpa30BaHHS W COBEPUICHCTBOBAHUS METOJOB
OIICHKH  pe3yJIbTaTOB  YCBOGHUS  A(PQPEKTUBHO  HCIOJB3YIOTCS  BUPTYaJbHBIC
o0Opa3oBaTelbHBIE TEXHOJIOTHH, OTKPBHITBIE 00pa3oBaTelbHBIE PECYPCH, MAacCCOBEIE
OTKDHITBIC OHJIAWH KYpChl, MOOWIBHBIC OOpa30BaTCIbHBIC TEXHOJOTHU, CHCTEMBI
ympaBiieHHs O0pa30BaHMEM, BIIEKTPOHHOE OOpa3oBaHME M €ro KIIACCHYECKHE MOMECIH.
lapBapnackuii  yHHBepcuTeT u Maccadycerckuii wHCTUTYT TexHomoruii CIIA B
COTPYIOHHYECTBE CO3JANH OTKPBITBIE OHJAWH KypChl, TIO3BOJISIFOINNAE TONy4aTh
WHTEpaKTHBHOE 00pa3oBaHKe Yepe3 UHTEpHET. B ['epmannu pa3paboTaHbl agantupyeMbie
K OOYYCHHMIO CHCTEMBI, MPEIOCTaBISIONINE COOTBETCTBYIONINE KYpPCHI ITOCPEIACTBOM
OTIpe/IeTIeHNs YPOBHS MHTEJUIEKTa YenoBeka. 11oqo0HbIe 2NIeKTpOHHBIE 00pa30BaTeNbHEIE
CUCTEMBI HMCIOT Ba)XXHOC MECTO B IIOATIOTOBKE OIIBITHBIX, KBaHI/I(bI/IIH/IpOBaHHBIX u
COBPEMCHHBLIX CIICHHUAIMCTOB.

B namell crpaHe, yBEpEHHO HIyWIEd MO MYTH HE3aBUCUMOIO pa3BUTHS,
OCYIIECTBIISIFOTCS MaclTa0Hble paboThl MO0 PeGOPMUPOBAHUIO CHCTEMBI HEMPEPHIBHOTO
00pa3oBaHUsl BHEIPEHUIO HHOPMAIIMOHHBIX TEXHOJIOTHI ¥ MOBHIIIEHHUIO 3P (EKTUBHOCTH
o0pa3oBaHHs, Ha OCHOBE KOMIDIGKCHOW MPOTpaMMBbl pPa3BUTHSA HH(POPMAIMOHHO-
KOMMYHHUKAIIHOHHON CHCTEMBI, HAJaKEHO AWCTAHIIMOHHOE OOYy4YeHHEe U MPOBEICHHE
KOMITBIOTEPU3MPOBAHHBIX KOH(EPEHIIMI, CO3aHbl CUCTEMbI JUCTAHIIMOHHOTO O0YUYCHUSI
W BHEJIPEHbl B Y4eOHO-BOCIHUTATENBHBIM IMporecc. Bmecre ¢ Tem, BO3HUKIA
HE00XO0JMMOCTh PACITUPEHUsT MACIITa0OB UCIONB30BaHuS Web - TEeXHOIOTHid B y4eOHOM
nporiecce. B Ctpateruu aeiicTBuil 1o ganbHelieMy pa3pututo PecnyOiinku Y30ekucran
omnpejielicHa 3ajlaya M0 OpraHM3alMd NPUMEHEHUS HH()OPMAIMOHHHBIX TEXHOJOTHH B
BBICIIUX O0pa30BaTENLHBIX YUPEKJICHUSX HA OCHOBE HOBBIX METOJIOB, B CBSI3U C 3TUM
0co0oe 3HaueHne 00peTaeT CO3aHne U COBEPIIICHCTBOBAHIE METOINYECKIX OCHOB Web -
CHCTEM, IalITUPYEMBIX K yueOHOMY MPOIIecCy.

Bonpimoe koiauuecTBO MPOBOAWMBIX B MHUPE WCCIEIOBAHWN CBS3aHBI C MPOoOIIeMaMH
pa3paboTku MojeNel afanTaiii, CO3/IaHus aAanTHPYEMBIX POOOTOB U aIallTHPYEMBIX
CHUCTEM, NPUMEHUTEIbHBIX JIMIIb K OJHOW ydeOHOU nucumiuinae. Bmecte ¢ Tewm,
OJIHUM M3 3HAYMMBIX BOIIPOCOB SIBISIETCS pa3paboTKa megaroruyeckoro mpoekra Web
CUCTEMBI, HANpaBJICHHOW Ha (OPMHUPOBAHWE WHTETPUPOBAHHONW HWH(GOPMAIIMOHHO-
o0pa3oBaTeNbHON CpeJbl, U TIporpaMMHOro obecrieueHuss Web crcTeMbl, OCHOBaHHON
Ha Web TexHojorusx oOMeHa HHpOpMaNMe# B COBPEMEHHOM MPOIECCE
rio0anu3aimm, MOCTPOCHHOM Ha OCHOBE JIMHAMUYECKHUX CTpPaHUL. ODTUM
000CHOBBIBAa€TCS HEOOXOAMMOCTH pa3padOTKH CTPYKTYpsl M cojepxkaHusi Web
CHUCTEMBbI, YYMTHIBAIOIICH METOAO0JOIHI0 co3nanus Web cucTeMbl M pealiu3yromiei
nudepeHIMpoBaHHOE 00yUeHHE C YIETOM YPOBHS 3HaHUU CTYICHTA.

Web cucrema sBiasercs wHQOPMAMOHHBIM MPOAYKTOM, COOPHHUKOM, CBSI3aBIIUM
MeXy co0oil crpanuisl-runiepodpanienust (Web-ctpaHuiiamMu) ¢ onpeJieieHHON uueei.
Ona wWMeeT CBOW TEPCOHAIBHBIA anpec, pasmemaercs B Web-cepBepe mom stum
HauMEHOBaHHWEM. OTO MOryT ObITh Web-caifThl, mMoOpTanbl, CUCTEMBI TUCTAHIIMOHHOTO
o0ydeHus1, CHCTeMbI MeInao0pa30BaHus, aJJallTHPYEMbIE CHCTEMbI, aBTOMAaTH3NPOBAHHBIE
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WHTEJUIEKTYalbHbIe CHUCTEMBI W JAp. 3amaun Web CHCTEM COCTOSAT B HENPEPHIBHOM
MPEIOCTaBICHUN PA3IMYHBIX HHOOPMAIIMOHHBIX MPOIYKTOB U OKAa3aHWHU BCEH ayAUTOpHU
yciyr B pexxume on-line.

IIpoananu3upoBaHbl UCCIEAOBAaHUA B 00JIAaCTH CHCTEMBI yIpaBlIeHHUS 00pa30BaHUEM,
aJlanTHPYEMBIX CUCTEM U aJJallTUPYEMbIX THIIEpMEIna CUCTEM, a Takke GOpM afanTaluy.
AHanu3bl OKa3aiy, YTO OOJBIINHCTBO CO3AHHBIX 10 CETOMHSIIHETO HS aJalTHPYEeMbIX
cucreM, B gacTHocTH, WELSA (2008) [2], MATHEMA(2010)[3], KNEWTON(2013) u
Ip. MIPEIOCTABISIOT YUeOHBI MaTepual ¢ afanTanuei k cryneHty. Hame uccnenoBanue
HaTpaBICHO Ha BHEIPEHUE CUCTEMBI, NMPHUMEHSEMOH B y4yeOHOM Tpolecce MO Bcel
pecnyOnuke, peanusyooued HHTerpanuo (OpMHUPYEMbIX MEIaroroM HOPMAaTHUBHBIX
JOKYMEHTOB (MHIMBUAYaJbHBIX paOOYMX IUIAHOB, Pa0OYMX NpOrpaMM, >KypHaia) U
00pa3oBaTeiIbHON JESTENBHOCTH CTYICHTOB, IO3BOJIIOIIEH Menarory M CTyIeHTaMm
YIPaBJIATh CBOEH AEATEIBHOCTHIO.

Ha ocHOBaHMM BbIIIE N310)KEHHOTO, MO’KHO NPEAJIOKUTE onpeneneHne Web-cucremsl,
ajmanTpyeMod K yudeOHOoMy mpoueccy: “Web-cuctema — 3To cucTeMa, HMeEIOIas
COOTBETCTBYIOIYIO Y4€OHOMY MPOLECCY CTPYKTYPY, KOTOpas ONpeleNseT TPacKTOPHUIO
MOJy4YeHHUs] 00pa3oBaHusl, IPEAOCTABISIET MaTepHal COOTBETCTBYIOIIUI YPOBHIO 3HAHUN
CTY/ICHTA, YCKOPSET Y4eOHBIH MpoIecc, pealn3yeT HHTErPaluio ACTeNbHOCTH Me1arora
U cpenbl 00yyeHus”.

OcHOBHas IIeNlb aJaNTHPYeMOi K y4eOHOMy mporeccy Web CHCTEMBI — IOBBIIICHHE
KadecTBa 00pa30BaHMUs C ONOPOH Ha POeCCHOHATIBHBIN MOTEHINA BEIYIIMX MPOeCccCOpOoB-
MperoJiaBaTeliei, OCYIIECTBISIIOIINX JIeATebHOCTh B CHCTEME BBICIIETO 00pa3oBaHUs,
CO3/IaHHE BO3MOKHOCTH ITOJyYCHHUSI HENPEPHIBHOIO OOPa30BaHMs CTYIECHTAMM, OOyUeHHE C
TIOMOIIIBIO OTpE/IeNIeHNsT TpaeKTopuy (YPOBHSI) 00pa30BaHUS C yUETOM HHTEILICKTYalTbHOTO
MOTEHIMaja, CIOCOOHOCTEH W MOTHBAllMM CTYyJEHTa, COJIKEHHE pa3iu4HbIX (opm
oOyueHusi, oOeclieyeHHE WHTETpaliy JICATeNLHOCTH Ieflarora M Ccpeibl  OOydeHus,
opraHuzaiys 00y4eHHs! Ha OCHOBE MPUHLIMIA WHIUBULY ATU3ALUH.

Anpantupyemas K ydeOHoMy mporeccy Web cucrema, co3faHHas B paMKax
WCCIIE/IOBAaHUSl TIO3BOJISIET: CO3JIaTh MoOJeNb cTpykTypel BOY u oOciyxuBath e€;
PETruCTPUPOBaTh MOJIB30BATENCH CHCTEMbl M MOAJEPKUBATh MEXaHU3M HMX ACHCTBHH B
cucreme; GopMupoBaTh y4eOHBIH IUIaH, PabOYyI0 MpOrpaMMy, Marepuan TUCLUIUINHBI
(MIeKIMOHHOEe  3aHATHE, TMpakTHYeCKHe W JadopaTopHble 3aaaHusl); (HOpMHpPOBATH
KOHTPOJIbHBIE U TECTOBBIE 3aJlaHMS; IPOBOJUTH HAYAIbHOE TECTUPOBAHME AJISI CO3JaHHUS
MOJIEJIN CTYAEHTA U BBIACIUTH TPAEKTOPHIO €ro JICHCTBUII HAa TaHHOIN OCHOBE; IMOCTOSIHHO
OTIPEIEeIISATh MTOKA3aTeNN YCIIEBAEMOCTH CTYJICHTa ¢ TIOMOIIBIO TEKYIIEro TeCTUPOBAHUS,
MOJy4aTh, aHAIN3UPOBATH Pa3NIMUHbIE CTATHCTHYECKHE JaHHBIE.

Co3pmanue agantupyeMoi Kk yueOHoMy mpoueccy Web cucTeMbl TOTOBUT OCHOBY AJIS
TIOBBINICHUS] METOJOJOTHIECKON, METONMYECKOH ¢ WH(OOPMAIMOHHO-TEXHIIECKON
MOJITOTOBKM  YYHTeNleH, TpPWHUMAaBIIMX YydYacTHe B €€ CO3JJaHWH, [OBBIIAET WX
MeIarorn4ecKyro aKTUBHOCTD U CO3JaeT YCIOBUS ISl Pa3BUTHSI TMYHBIX BO3MOXKHOCTEH.

B pamkax wuccienoBaHHs, HCIONB3Ysl ajanTUpPyeMyro K yueOHoMmy mpoueccy Web
cucTeMy, JUIS OpTaHW3alud  JIEKIMOHHBIX  (TEOPETHYECKHX), TMPAKTHYECKUX U
nabopatopHbIx 3aHsATHH BbIOpansl Moaenu “Flipped learning”, “Online Lab” Texnonoruun
koMOuHMpoBanHOro 00yyenus (Blended learning), u paspaborana MeToIuKa IPOBEICHUS
MPaKTUIECKUX U Ta0OPATOPHBIX 3aHSTHIA.

Kaxxnomy, BomreaneMy B CHCTEMY CTYACHTY, MOCJIE BbIOOpa y4eOHOI AMCHIUIUIMHEL,
MpeJIaloTCsl BXOJHBIE TECTOBBIC 3aJaHus AJIsl ONPEAETICHUSI €T0 TPACKTOPUH MOIyUCHHS
o0pa3oBaHMs IO JAaHHOH IOUCLUIUIMHE WIM CO3JaHus Mojaenu oOydeHus. B kadectse
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BXOJIHBIX TECTOB MJAIOTCSI TECThl JUIS OMNpPENCJICHUS WHTEJUIEKTYalbHOTO MOTEHIMAaIa
CTYZEHTa ¥ YPOBHS €r0 Ha4yaJIbHOM MOATOTOBKH.

Ilocne cnaum 3agaHHBIX CHUCTEMOH TECTOB, ONPEAESCTCS TPACKTOPHUS IOTYyYEHHS
00pa30BaHUA U CTY/CHT JOMYyCKaeTcs K 00y4eHHIO B cpesie 00ydeHus

J1g KOHTpOJs M MOHHUTOPHUHIA 3HAaHUH CTYJEHTa NPUMEHEHBI CIEIYIOIINE BbIIbBI
KOHTPOJISA: HAYaTbHBIN (BXOTHOM), TEKYIIIUA U HTOTOBBIA KOHTPOITH.

B amantupyemotii k yuebHOMY Tiporieccy Web crcteme B mpemnolaBaHUuM AUCIIATIIHEI
“Web nporpammupoBaHue” OBUTM MPUMEHEHBI BCE METOABI KOHTPOJS, Ppe3yJbTaThl
3a()MKCUPOBAHBI B DIIEKTPOHHOM KypHaJle ¥ c(hOPMHUPOBAHA PEUTHHTOBAsI BEIOMOCTb.
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2. Huorcnuii Hogeopoo

AHHOmMayua: npobiema payuoHaAIbHO20 UCHOIb308AHUSL OMX0008 JeCONUNEHUS ABIAEHIC
AKMYanoHOU HA NPOMANCeHUU MHo2ux jem. H38ecmHbl MexHON02UU UCHONb308AHUSA
ONUNIOK 8 NPOU3BOOCHEe NAJLlen, MONJIUBHLIX OPUKEMO8, CHMPOUMENbHBIX MAMeEPUAios.
Oounaxo npobaema ocmaemcs akmyanivHou. B Poccuu obvembl 8b1603UMbIX HA CBAIKU
onunox ocmaromes donvuwumu. Brxrao 6 pewenue npobremvi modicem guecmu npUMeHeHuUe
ONUJIOK KAK OCHOBbL OJIl  NPOU3BOOCMEA  CMPOUMENbHBIX — OPEe8eCHO-YeMeHMHbIX
Mamepuanos. B npoyecce npouzsodcmea MHO2UX CHMPOUMENbHBIX MAMEPUATIO8 U U30eTUlL
U3 OpeecHvbIX OMmMX0008 NpuU MepPMUYecKol obpabomre UMETbYEHHO20 CblPbsl
NPOMEKAIOM CAOJICHBIE PUBUKO-XUMUYECKUE NPOYeCcchl, KOMopble 0KaA3bleaiom 00abuioe
GAUAHUE HA KAYECE0 NPOOVKYUU.

Kntouesvle cnoea: nunomamepuanvl, OpegecuHd, OmMX00bl JECONUNCHUs, Kleesds.
opesecuna, ymeniumenbHole Mamepuaibsl.

[Ipu nepepaboTke ApEeBECHHBI Ha MHJIOMATEPHUANbl CPEAHUN BBIXOJ MPOIYKIIHUU
ompenensercs B 65%, a 35% cocraBnaor oTxoapl B Buue ropOsuia (14%), ommimox
(12%), cpesok wu w™emoun. B pe3ynbrare mepepadOTKH MHIOMATepUalIOB Ha
CTPOUTENBbHBIE ACTAIIN U U3JICNHsI, Ha MeOCIIb U IPYTHe HYK/bI HAPOIHOTO XO3SIICTBA HA
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CTaHKax Takke momydaetcss A0 40% OTXomoB B BHAE OINWIOK, CTPYXKKH,
cpe3koB. Mcnonb30BaHMe TOJNBKO OTXOAOB JICCONMJICHHS H  JIepPEeBOOOPaOOTKH
3HAQUMATENBPHO yNy4IIWwIo OBl TIOJNIOKEHWE CO CHAOKEHWEeM CTpaHbl JIECHBIMHU
MaTepHalaMH, a TJaBHOE, Jajmo OBl BO3MOXKHOCTb  COKPAaTHUTh  EKErOIHO
yBeIMUUBaroImecs o0beMbl pyoOok ieca. [losTomy mpobiema OGosee parroHaIbLHOTO
UCTIOJIB30BaHMS BCEH 3aroTaBIMBAEMON JPEBECHHBI, YMEHBIICHUS KOJINYECTBA OTXOI0B
B IIpoIiecce MepepadOTKN M MaKCUMAJIbHOTO HCIOIb30BAHHS OTXO0B, IOIYy4aeMbIX IPH
JIECOMUJICHUU U J1epeBooOpaboTKe, SBISIETCS OAHONW M3 OCHOBHBIX MPOOJIEM TEKYIIETO
necsatunetna. CyIIeCTBYIOIIUE TEXHOJOTHUECKUE NPUEMBl TNepepaOOTKH JPEBECHBIX
OTXO/IOB TPETyCMaTPUBAIOT HCIOJIB30BAaHHE ONMJIOK Ha IPOM3BOIACTBO CTEHOBHIX M
TEIUIOU30JIILMOHHBIX CTPOUTEIBHBIX MAaTepHalIOB Ha I[IEMEHTHOM, H3BECTKOBOM,
TUIICOBOM U APYTUX BSOKYLIMX: OMUIO0ETOH, TEPMOJUT U 1p. [3, c. 62].

B 3HaunTenpHBIX 00BEMax ONWIKH MOXHO TPHUMEHSATh IPH H3TOTOBJICHUH
NEePEropoIOYHbIX M OTACIOYHBIX THUIICOBBIX IUINT, a TaKKe Kak HalloJHUTENb,
CHOCOOCTBYIOIIUN JIydlieMy OOXHIY B KHPIUYHOM NPOMBINUIEHHOCTH. CTpPYXKKH,
MoJy4aeMble Ha JepeBOOOpadATHIBAIOIINX CTAHKAX, SBISIOTCS XOPOLIUM CBHIPHEM IS
NPOM3BOACTBA JPEBECHO-CTPYKEUHBIX IUIMT. MeNKHe KyCKOBBIE OTXOIBI U CPE3KH
nyTeM JpoOJieHusl mepepadaThIBalOTCSI Ha MIEMy W CTPYXKKY Ui HW3TOTOBICHUS
JPEBECHOCTPYKECUHBIX IUTUT, apOoJinTa, a TaKke UIsi HYX[ IeJUTF0JI03HO-0yMaKHOU
NPOMBINUIEHHOCTH.  KpymHBIE  KYCKOBBIE  OTXOIBI, a TaKkKe, MAaJOMEpHEIE
nUIoMaTeprallbl MOJJIeKaT CKICHBAaHHIO B 0oJiee KPYIMHBIE 3arOTOBKH WU W3JIEIHS
mo0Ooi ¢GopMbl (OKOHHBIE M JBEPHbIE KOPOOKH, IIMaibl, Opychbs, ABEpU IIHUTOBOH
KOHCTpYKIH u 1p.) [1, c. 415].

HecMmoTpss Ha TO, YTO IMIMPOKOE BHEAPEHUE CKICHMBAHUS MAIOMEPHOW JPEBECHHBI
MOJKET 3HAYUTEIHFHO COKPaTHTh MOTPEOHOCTH B MIJIOMaTepHalax, KICeHYI0 IPEeBECHHY B
CTPOUTENLCTBE MPUMEHSIOT emie Mano. OJHAKO Ha caMoM JeJie, JUIb Mallblid MPOICHT
BCEX IPOW3BOJICTBEHHBIX W MPOMBIIUICHHBIX NPEANPUITHA CTPAaHBI 3aMHTEPECOBAHBI B
WCTIOJIb30BaHME BTOPUYHOTO Marepuana. Bce OTOMY YTO HET HUKAKOTO MOOMIPEHHUS CO
CTOPOHBI TOCYIAapCTBa, HET OECIPOICHTHBIX KPEJUTOB HAa PAa3BUTHUE TEXHOJOTHH II0
nepepabOTKe CTPY)XKKH, KOpbl M 00305a. 3aKynmka CHEIUaIbHOrO 00OpYHZOBaHUS
000iIETCs B KPYITHYIO CyMMY, @ OKYIIHTCSI OHO MJIM HET He M3BECTHO, Tak Kak B Poccun
BIIOJTHE PACIPOCTPAHEHHBIM MAaTEepPHAaIoOM SBISIETCS MEPBHYHOE CHIPHE, KOTOpPOE YKe
MOJIHOCTHIO TOATOTOBJIEHO K HCIIOJIB30BAaHHIO JICCONMMIBHBIME M 00pabaThIBAIOIIMMHU
opranuzamnusamu [2, c. 1139-1143].

HecmoTpss Ha TMONE3HOCTh pa3BUTHS TAaKOHW OTPacid MPOMBIIUICHHOCTH, Kak
MOJITOTOBKA K BTOPUYHOMY HCIIOJIb30BAHUIO OCTATKOB JIPEBECHHBI, B Poccuy Ha JaHHBIH
MOMEHT HEH WOJB3YIOTCS JHUIIb KpynHble mnpeanpusatus. CpenHue e H MeNKHe
NPENPHUITUs, KOTOPBIX, KCTaTH, HAMHOTO OOJbIlie B CTpaHe, YeM KPYIHBIX CUUTAIOT
HEepeHTa0ebHBIM, ITepepadaThiBaTh M UCIIOIB30BaTh JIPEBECHBIE OTXOBI. Bee motomy uTo
HaMHOTO HpoIle IPHOOPECTH HOBBIH JIEC, UCIIOIB30BATh €r0 B MIPOU3BOJCTBE U MOJTYYHThH
C MUHUMYMOM TEXHOJIOTHUECKUX JEHCTBUN (HMHAHCOBYIO PUOBLIB.

OnTuManbHBIM - pelieHHEM MPOOJIEMBl HCIONB30BAaHHUS OTXOJOB JICCOTIMJICHHS Ha
MEJIKHX M CPEeIHUX MNPEANPHATHSIX, €CTh CO3/IaHHE KOOMEPATUBHBIX IMOJpa3JeiieHUH, B
MaKCUMaJbHOM ONM30CTH K HCTOYHMKAM OOpPa30BaHMS BTOPUYHOIO JAPEBECHOTO
MaTepuana. A TaKKe HAQKWBAaHWS TECHBIX CBs3el UM pa3BUTHS TEXHOJIOTHS C
SHEPreTUYCCKUMH KOMITAaHMSIMH, KOTOpPBIE 3aHMHTEPECOBAaHBI B IOCTABKE TOIIMBHOM
MPOAYKIHH. [5, c. 63-68].
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1Bopomm Muxaun Badumosuy — mazucmpanm,
Kagedpa 6000cHabICeHUsl, B000OMBEOCHUS, UHICEHEPHOU HKONOSUU U XUMULL;
215’14htozpadoe Anexcandp Muxaiinosuy — mazucmpanm,
*1lacanosa Enusasema Anexceesna — mazucmpanm,
Kageopa cmpoumenbHbix MAMepuailos u mexHoao2ut,
Huoicecopodckuii cocyoapcmeentbiii apxumekmypHO-CmMpoumenbHbili yHUsepcumen,
2. Huorcnuii Hogeopoo

AHnHOmMauua. obecneyeHue HUCMOU NUMbEGOU B000U Jicumenell 20p0008 U NOCENKOS,
6000CHAOIICEHUE NPOMBIULEHHBIX U KOMMYHATbHBIX NPEONpUSMUl OMHOCAMCS K YUCTY
NEPBOCMENEeHHbIX IKON0SUYECKUX npobaem 2opodckux meppumopui. Onmumuzayus
8000CHAbJICEHUsT Npednoiazaem peueHue Yenoeo KoMniekca 3a0auy. Hapsady ¢
y008Iemeoperuem nompebHocmell 6 numvegol 60de obecneyumv ONAONPUSNHOE
CAHUMAPHO-2USUCHUYECKOE COCIOSIHUE JIYMIMUX YCIA0GUN 015l PAZHOOOPA3ZHLIX 6U008
omowixa nooetl.

Kntouesvle cnosa: 6ooocHaboicenue, npodrema NumMvesol  800vl,  UCMOYHUKLU,
nompedHocmb 6 8ooe.

B psine roposoB Mupa U Hameil cTpaHbl Ul BOJOCHA0KEHHS UCTIONB3YIOT ITO3€MHBIE
BoJbl. HO MX ycHIIeHHas OTKauka COMPOBOXK/IACTCS BOSHUKHOBEHHUEM OOIIMPHBIX BOJHO-
JIETIPECCUOHHBIX BOPOHOK, TPAHMIBI KOTOPBIX OOBIYHO YXOIAT JAajeKo 3a Mpejelbl
ropogoB. Tak, B CBSI3M C MHTEHCHBHOM 3KCIUTyaTaledl BOAOHOCHBIX TOPHU3OHTOB IOJ
OoJIBIIMMHU TOpOJAaMH 00pa3yloTcsi OOIIMPHBIE NENPECCUOHHBIE BOPOHKM TIIyOMHOH 10
100 m. EctectBeHHO, 9TO B 00pa30BaBIIMECS ITYCTOTHI YCTPEMIIAIOTCS MTOBEPXHOCTHBIE
3arpsi3HEHHBIE BOJBI, B TOM YMCIIE U U3 pycell peK, NpoTeKaux yepe3 ropoaa. [lo stoi
NpUYMHE KayeCTBO MOA3E€MHBIX BOJ apTE3MaHCKHX OacceHOB TOPOAOB HAMHOTO
yxynumiaock. CTajo 3aTpyJHEHO CHaOXEHHE IOJ3EMHBIMA BOJAMH MHOTHX TOPOJIOB
omxHero I1oAMOCKOBBSL.

B kpynHbIX Toponmax BogocHaOKeHHeE, KaK MpPaBHIIO, OCYLIECTBIISAETCS HE TOJBKO 3a
CUET MOA3EMHBIX BOJ, HO TAaKX€ U OBEPXHOCTHBIMH BOJIAMH PEK, 03€p U BOJOXPAHMIIHILL.
Ho 15t 3TOT0 IPUXOIUTCS CTPOUTD CIIOMKHBIE TUAPOTEXHUUECKUE COOPYKECHHUS - KaHaJbI,
LUTIO3bI, BOJOXPAaHWIMILA, OYUCTHBIE CTaHUWU. YeM KpymHee Topoj, TeM OoblLIne
THIPOTEXHUYECKHUE COCTMHEHHS IPUXOTUTCS CO3/1aBaTh BHYTPH €0 U 3a €ro MpeesiaMH.
[Tpuuem 1o mMepe pocta ropoja yBEIMUMBACTCS YAAJIEHHOCTh ero Bojo3abopoB. Tak, BO
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