CBUAETEJIbCTBO M Ne ®C 77-50836

ISSN (pr) 2312-8267 ISSN (el) 2413-5801

HAYRA, TEXHHRA
M 0bPA30BAHHE

SCIENCE, TECHNOLOGY AND EDUCATION

w
-
=
=
=
X
=

=
<
£
X
2
=
m
(o]
=]
s
L
m
(2]
=
S
=¢
=
<
o
=
>
a
_

=
3
=
m
x
I
5
=
(o]
5
>
(78
8
>
==
=
1
>

=
(=]

-
=
[=2]
&
N
(=3
—_
©
»
w
=
N
w
—_
»
(<]
N
[=2]
~

HOSIEPb
'“~ﬁéj59 2019 LIBRARY.RU

Ne 10 (63)




ISSN 2312-8267 (meuaTHasi Bepcusi)
ISSN 2413-5801 (3;1ekTpoHHast BepcHs)

Hayka, TexHuka

1 00pa30BaHUE

2019. Ne 10 (63)

MockBa
2019

<



Uzgaercs ¢ 2012
roja

U3JIATEJIbCTBO
«[IpoGieMbl HayKM»

[Toanucano B nevyats:
26.11.2019

JlaTta BeIXO/a B CBET:
28.11.2019

dopmar 70x100/16.
Bymara odcetHas.
INapautypa «Taiimey.
INeyats odcerHas.
Ven. neu. . 7,63
Tupax 1 000 3k3.
3aka3 Ne 2877

Kypnan
3aperucTpupoBaH
DenepanbHOM
Ciry»001 1o HaJBoOpy
B cepe cBsIzH,
MH(OPMAIIOHHBIX
TEXHOJIOTUH U
MAacCCOBBIX
KOMMYHHKALIH
(PockomHa30p)
CBUIIETETHCTBO

[T Ne ®C77-50836.

Tepputopus
pacnpocTpaHeHHs:
3apy0eskHbIe
CTPaHBbI,
Poccuiickas
Denepanus

CBo0ojHas 1ieHa

ISSN 2312-8267 (meuaTHasi Bepcusi)
ISSN 2413-5801 (3;1ekTpoHHast Bepcus)

Hayka, TexHuka
1 00pa3oBaHUE

2019. Ne 10 (63)

Poccutickuit mmmakT-dakrop: 1,84

HAYYHO-METOONYECKU XXYPHAT

I'JTIABHBIN PEJAKTOP: Baasues C.B.
3am. rmaBHoOrO penakropa: Edpumosa A.B.

PEJAKLIMOHHLINM COBET:

A6oyanaes K.H. (n-p ¢unoc. no 3koH., Azep0aitikanckas Pecriydnuka), Aruesa B.P. (kaHz.
¢dunoc. Hayk, V3bekucran), Ax6yiaes H.H. (1-p 5KoH. Hayk, AsepOaiimkaHckas PecrmyGimka),
Anukynos C.P. (n-p TexH. HayK, Y30ekucran), Ananveéa E.I1. (a-p ¢unoc. Hayk, YKpauHa),
Acamyposa A.B. (kann. Men. Hayk, Poccust), Ackapxooocaes H.A. (xana. 6uoi. Hayk, Y30eKHCTaH),
baiimacos P.P. (xaun. c.-X. Hayk, benopyccus), bakuxo M.B. (kana. Hayk 10 (u3. BOCIUTAHHIO U
crnopry, Yxpauna), Baxop T.A. (xaun. ¢unon. Hayk, Poccust), bayauna M.B. (kaHA. NeA. Hayk,
Poccus), Breiix H.O. (n-p uCT. HayK, KaHa. nex. Hayk, Poccust), booposa H.A. (n-p 1opuj. Hayk,
Poccus), boeomonos A.B. (kaun. TexH. Hayk, Poccusi), Bopodait B.A. (n-p coumod. Hayk, Poccus),
Bonkos A.10. (n-p skoH. Hayk, Poccust), Iaépunenxosa U.B. (xkaun. nexn. Hayk, Pocenst), apaconuu
B.B. (a-p uct. Hayk, YkpauHa), [nywenko A.I. (n-p ¢us.-mar. Hayk, Poccus), [ punuenko B.A.
(xaHn. TexH. Hayk, Poccust), [ybapesa T.H. (xaun. ropun. Hayk, Poceus), [ymnuxosa A.B. (xann.
¢dunon. nayk, Ykpauna), Jamuu A.B. (a-p men. Hayk, Poccus), Jemuyx H.M. (kaHA. SKOH. HayK,
Vkpauna), Jusnenxo O.B. (kaun. ne. Hayk, Poceust), Iuumpuesa O.A. (n-p dunon. nayk, Poccust),
Jonenxo I''H. (n-p xum. Hayk, Poccus), Ecenosa K.V. (n-p dunon. nayk, Kazaxcran), Kamynounos
B.H. (xann. ropuj. Hayk, Kazaxcran), JKoadowes C.T. (a-p men. Hayk, Keipreisckas Pecry6inka),
3enenxos M.IO. (a-p.monuT.HayK, KaHI. BOeH. HayK, Poccus), Mbaoos P.M. (a-p ¢us.-mar. Hayk,
V36ekucran), Anvunckux H.H. (a-p 6uoin. Hayk, Poccust), Kaipakbaes A.K. (xanj. ¢pu3.-Mar. HayK,
Kasaxcran), Kagpmaesa M.B. (n-p Texu. Hayk, Poccus), Kukeuose M./]. (n-p dunon. nayk, I'py3us),
Kauunxos I'T. (PhD in Pedagogic Sc., Bonrapust), Ko6nanos JK.T. (kann. ¢punoin. Hayk, Kazaxcran),
Kosanée M.H. (xana. skoH. Hayk, benopyccus), Kpasyosa T.M. (xauz. ncuxon. Hayk, Kasaxcran),
Kysomun C.B. (n-p reorp. Hayk, Poccus), Kyaukosa O.I". (n-p dpunon. Hayk, Pocens), Kypmanbaesa
M.C. (n-p 6uon. Hayk, Kasaxcrau), Kypnasnuou K.J. (xana. 5koH. HayK, Y30ekucraH), Jlunvkosa-
Hanuenve H.A. (kaua. nel. Hayk, ABctpainus), Jlykuenxo JI.B. (n-p TexH. Hayk, Poccus), Makapos
A. H. (n-p ¢unon. nayk, Poceus), Mayapenxo T.H. (kana. nex. nayk, Pocens), Meiimanos b.K. (a-p
5KOH. Hayk, Keipreckas PecnyGmuika), Mypaoos II1.O. (1-p TexH. Hayk, Y3bekucran), Mycaes
@.A4. (n-p dunoc. Hayk, Y36ekucran), Haoues A.A. (1-p Hayk 1o reouH(popM., A3epbaiipKkaHcKas
Pecniyonuka), Haszapos P.P. (xana. dunoc. Hayk, Y3Oekucrtan), Haymos B. A. (n-p TexH. Hayk,
Poccus), Osuunnuxos FO.J]. (kaun. TexH. Hayk, Poccust), Ilempoe B.O. (1-p MCKyCCTBOBEJCHHUS,
Poccust), Paokesuy M.B. (n-p TexH. Hayk, Y30ekuctan), Paxumbexkosé C.M. (A-p TeXH. Hayk,
Kasaxcrau), Poswvixodocaesa I'A. (n1-p Mex. Hayk, Y3bekucran), Pomanenxosa IO.B. (1-p
WCKYCCTBOBeJeHHs, YKpauHa), Pyoyosa M.B. (n-p. coumon. Hayk, Poccusi), Pymanyee /J.E. (o-p
6uoin. Hayk, Poccust), Camxos A. B. (n-p Texu. Hayk, Poccus), Canvkos I1.H. (KaHA. TeXH. HayK,
Vxpauna), Cerumpenuxosa T.A. (n-p nen. nayk, Poccus), Cubupyes B.A. (n-p sxoH. Hayk, Poccust),
Ckpunko T.A. (1-p 5xoH. Hayk, Ykpauna), Conoe A.B. (n1-p ucr. Hayk, Poccust), Cmpexanos B.H.
(m-p ¢us.-mat. Hayk, Poccust), Cmykanenko HM. (n-p men. nayk, Kasaxcran), Cybaues [O.B.
(kaHz1. TexH. Hayk, Poccus), Cyneimanos C.@. (kaui. Med. Hayk, Y36ekuctan), Tpecyo U.B. (1-p
9KOH. HayK, KaH[. TeXH. HayK, Poccusi), Ynopose U.B. (kaHn. 1opua. Hayk, J-p HCT. HayK, Poccus),
@edocvkuna JL.A. (kaum. skoH. Hayk, Poccust), Xunmyxuna E.I. (n-p ¢uioc. mayk, Poccus),
Lyyynsn C.B. (kaHx. 9KoH. Hayk, PecriyOnuka Apmenwus), Yunaose I'.5. (a-p opua. Hayk, I'pysus),
Hlamwuna HU.I. (xaun. men. Hayk, Poccust), Ulapunos M.C. (kaHA. TeXH. HayK, Y30eKHCTaH),
Llesxo /I.I". (xaH1. TexH. HayK, Poccust).

© XXYPHAJI «<HAYKA, TEXHUKA 11 OBPA3OBAHUE»
© UBJATEJIbCTBO «ITPOBJIEMBI HAYKI)»



Conepxanue
OU3UKO-MATEMATHYECKHUE HAYKHA

bapxanoe B.I1I., Hypyinaes FO.I'., Hcmaunos P.M., Hemaunosa X H., bBaipamos /[ /1.
DJIEKTPUYECKUE CBOMCTBA MOHOKPUCTAJUIOB PbTe C W3BBITKOM
CBUHUA / Barkhalov B.Sh., Nurullayev Yu.G., Ismailov R.M., Ismailova H.IL,
Bayramov D.D. ELECTRICAL PROPERTIES OF PbTe SINGLE CRYSTALS WITH
EXCESS LEAD ..ottt sttt sttt st b e st na e e

Hypynnaes FO.I'., bapxanoe B.11I., I'axpamanos H.®., Capoaposa H.C., Bepouesa H.A.,
Tacvimzaoe T.M. BIIMAHUE PEAKO3EMEJIBHOI'O DJIEMEHTA JUCITPO3US HA
TEIUIOITPOBOJJHOCTh KPUCTAJIJIOB TBEP/JbIX PACTBOPOB TIInSE, /
Nurullayev Yu.G., Barkhalov B.Sh., Gahramanov N.F., Sardarova N.S., Verdiyeva N.A.,
Gasimzadeh T.M. EFFECT OF RARE-EARTH ELEMENT DYSPROSIUM ON THE
HEAT CONDUCTIVITY OF TlInSe, SOLID SOLUTION CRYSTALS .....ccooceoiviniieinne

XUMHNYECKHUE HAYKHA

Axynoos P.I'. IOCTPOEHHME OKCITEPUMEHTAJIBHBIX U30TEPM AJICOPBLINN
OBPA3SLAMUM VIJIEHAIIOJIHEHHOI'O XUMS3AHIMTHOI'O CYBCTPATA /
Akhundov R.G. THE CREATION OF THE EXPERIMENTAL ADSORPTION
ISOTHERMS OF CARBON-FILLED SAMPLES OF A CHEMICAL PROTECTION
OF THE SUBSTRATE ... e e

TEXHUYECKHUE HAYKH

Hnvsicoe b.I., I'ymepos X.C., Caumosa I'A., Enuzaposa A.B. MOJEJINPOBAHUE
IMPOLIECCA MNPEJOTBPAIIEHN A u JIMKBUOALIUN TTOMITAXKA
HATHETATEJIA TTIA / Ilyasov B.G., Gumerov H.S., Saitova G.A., Elizarova A.V.
MODELING OF PROCESS OF PREVENTION AND ELIMINATION OF SURGE OF
THE SUPERCHARGER GPU.....c.oiiiiiiiiiiiicte ettt e

Eraliyev A.Kh., Tuychiyev Z.Z., Eralivev Kh.A., Ne'matov Sh.M. PROBLEMS OF
PROTECTION DURING THE MASSIVE PENETRATION OF RENEWABLE
ENERGY SOURCES IN POWER SYSTEMS / Opanues A.X., Tytiuues 3.3., Opanues
X.A., Hemamos ILI.M. TIPOBJIEMbBI 3AIATHI IIPU MACCUBHOM TIEHETPALIMNU
BO30OBHOBJISIEMbBIX HWCTOYHHMKOB OSHEPITMHW B OHEPTETUMYECKUX
CHUICTEMAX .ttt ettt ettt sttt et et na et ae ettt eae e e ne e

Hueumanuesa J.0. TIPUMEHEHUE TIIEPBOI'O 3AKOHA KUPXI'O®A B
SJIEKTPODHEPTETUYECKON CUCTEME / Yigitaliveva D.O. APPLICATION OF
THE FIRST LAW OF THE KIRCHHOF IN THE ELECTRICITY SYSTEM......ccoeeeevnenn.

Ionos¢ B.B. MOIOIIIME PABOYME ITO3UIMM ABTOMATHUYECKUX JIMHUN
®OTOJIUTOTPA®UN HA TIJIATAX TOHKOIUIEHOUHBIX MHUKPOCBOPOK U
MOJIYITPOBOJJHNKOBBIX IUIACTUH C AIATITUPOBAHHBIMU
I'EHEPATOPAMMU IIEHBI / Popov V.V. CLEANSING POSITIONS OF AUTOMATIC
PHOTOLITHOGRAPHY LINES BASED ON THIN-FILMED MICRO-ASSEMBLY
PLATES AND SEMICONDUCTOR PLATES WITH INTEGRATED FOAM
GENERATORS ...ttt sttt et et

Heanoe I11.A. BHEJIPEHUE 3JIEKTPOHHOI'O JOKYMEHTOOBOPOTA B
MMPOU3BOJACTBE / Ivanov P.A. INTRODUCTION OF ELECTRONIC DOCUMENT
MANAGEMENT IN PRODUCTION .....ccocoiiiiiiiiiiiiieicienieetenteeereeeie st

Cypaiixuna E.C. HEOBXOJMNMOCTDb 3AKVIIKM BO3JVIIHBIX CYIOB /
Suraykina E.S. THE NEED FOR THE PURCHASE OF AIRCRAFT .......ccccooivinviiiiiiiiicnnne

3




Muxaiinos P.FO., Bupiouxos B.M. OBECIIEHEHHE [IOXXAPHOM BE30OITACHOCTU
CIIOPTUBHBIX COOPYXXEHWU / Mikhailov R.Yu., Biryuchkov V.I. PROTECTION
OF FIRE SAFETY OF SPORTS FACILITIES .......cccooiiiiiiiiiiiiiiiiceccc 50

Cykuacan B.M., IIpuouyc E.C. COBPEMEHHBIE IMPUHIUIIBI 1 MTOAXObI K
FRONTEND APXUTEKTYPE BEB-TIPUJIOXXEHWUW / Sukiasyan V.M., Pridius E.S.
CONTEMPORARY PRINCIPLES AND APPROACHES TO FRONTEND WEB
ARCHITECTURE ..ottt sttt ettt ea e bt e st et e e eneeeaeas 54

CEJIbCKOXO3AMCTBEHHBIE HAYKHA 58

Jleviingebep  E.@.,  Esnaeuna  E.T. KOPMOBOW  IIOTEHLIMAJ  JJIS
PA3HOCE30HHBIX BBIKOPMOK TYTOBOI'O IIEJIKOIIPSIA / Leinweber E.F.,
Eviagina E.G. FEEDING POTENTIAL FOR MULTI-SEASON MULBERRY
SILKWORM REARING ......oooiiieiiiiiiieitesit ettt ettt et estesaessaesaaesseesseenseensesssessnesssensaens 58

9KOHOMMNYECKHUE HAYKHA 63

Hmamsasun T.P. OCHOBHBIE METOJbI M1 MOJEJIM TTPOTHO3UPOBAHUS
BYIVILIEIO KYPCA AKLMUH / Imamzazin T.R. BASIC METHODS AND MODELS
FOR FORECASTING THE FUTURE STOCK RATE ....ooveeeeereeereeeeeeeeeeeseeeeeseeeeseeseseesenes 63

OUJIOCOPCKHUE HAYKHN 68

Twoxmaesa A.M. HAYKOOBPA3BHOCTb KAK XAPAKTEPHAS UYEPTA
COBPEMEHHOI'O OBPA3OBAHUS / Tyukmaeva A.M. SCIENTIFICITY AS A
CHARACTERISTIC FEATURE OF MODERN EDUCATION ......cccccoiiiiiiiiiiiicceeee, 68

HEJATI'OTHYECKHUE HAYKHA 71

fOnuuesa 3.H. PASBBUTUE TTPO®ECCUOHAJIBHBIX KAYECTB V CTYJEHTOB
TEXHUYECKOI'O BY3A / Yulchiyeva Z.N. DEVELOPMENT OF PROFESSIONAL
QUALITIES AMONG STUDENTS OF A TECHNICAL UNIVERSITY ...ccccoceviiniiniennenne. 71

Izetaeva G.K., Narbaeva R.D. USE AND DESIGN BASED ON MODULAR
TECHNOLOGY IN THE PROCESS OF LEARNING IN EDUCATION / Hzemaesa
I'K., Hapbaesa P.J[. ICIIOJIb3OBAHUE 1 TITPOEKTUPOBAHUE HA OCHOBE
MO/IYJIbHBIX TEXHOJIOT' M1 B ITPOLIECCE OBYYEHUSI B OBPABOBAHUM........... 74

Izetaeva G.K., Erejepova Sh.K. ONE OF THE INNOVATIVE TECHNOLOGIES IN
THE EDUCATIONAL PROCESS IS THE DESIGN OF LESSONS USING
MODULAR TECHNOLOGIES !/ HUzemaesa 'K, Epeorcenosa I K.
IMPOEKTUPOBAHUE VYPOKOB C HCIIOJIb3OBAHUEM MOAVYJIBHBIX
TEXHOJIOTUI - OIHA N3 HMHHOBAIIMOHHBIX TEXHOJIOTUM B
OBPA3OBATEJIBHOM TTPOLIECCE ......ccciiiiiiiiie ettt et sivaaeessaveaeenes 77

bepouesa X.5. POJIb CEMbU B ®OPMHPOBAHHM COLMOKYJIbTYPHOM
KOMIIETEHTHOCTH V BYJVIIMX YUYWUTEJIEM HAYAJIbHBIX KJIACCOB /
Berdieva H.B. THE ROLE OF THE FAMILY IN FORMING SOCIAL-CULTURAL
COMPETENCE IN FUTURE TEACHERS OF INITTAL CLASSES .....cooiiiiiienieeeeecee, 80

Hevmamos B5.C. PA3BUTUE TIIATPMOTU3MA B OBPA3OBATEJIbBHOM
[MPOLECCE OBYYEHUA CTYAEHTOB / Nematov B.S. DEVELOPMENT OF
PATRIOTISM IN THE EDUCATIONAL PROCESS OF TEACHING STUDENTS.............. 83

bobomypooos M. J]. ACIIEKTBl COTPYJAHUYECTBA CEMbHU, LIKOJIBI B
[IOJITOTOBKE IOHOIIEN K CAMOCTOSTEJILHOU XXWU3HU / Bobomurodov I.D.
ASPECTS OF FAMILY COOPERATION, SCHOOLS IN PREPARING YOUNG
PEOPLE FOR AN INDEPENDENT LIFE.........cccceciiiiiiiiiniiiiiiiiciccccee 86




APXUTEKTYPA

Maynenosa I''J]., Laii K.B. MUMKPOKUHETUYECKUI ®ACAJL / Maulenova G.D.,
Tsay K. V. MICROKINETIC FACADE .....c..cccciiiiiiiiiiiieteteeeteetesee et




PUZUKO-MATEMATUYECKHUE HAYKHA

JEKTPUYECKHE CBOMCTBA MOHOKPHUCTAJLIIOB PbTe C
HN3BBITKOM CBUHIIA
bapxanos 1511 R HypyJ/uiaes 10.I'.%, Hcmanios P.M.}, Mcmaniosa XY,
Baiipamos JI.J1.° Email: Barkhalov1163@scientifictext.ru

!Bapxanos Bapxan Ula6an ozny - dokmop usuxo-mamemamuseckux Hayxk, npogheccop,
271A8HbILL HAYUHBIL COMPYOHUK,
J1abopamopus meepoomenbHOU dIeKMPOHUKU,
Hucmumym gusuxu
Hayuonanvnas Axademuss Hayk Asepbaiioscana, e. Baxy,
Kagedpa huzuxu meep0oeo mena u NoaAYnPOBOOHUKOS,

Cymeaumckuii 2ocyoapcmeennblil yrugepcumem, 2. Cymeaum,
’Hypynnaes FOcugh I'vuty 021y - 00kmop usuko-mamemamuyeckux Hayk, npogeccop,
Kagedpa obweti pusuku u Memoouxy npenooasaHus GusuKu,
baxunckuii 'ocyoapcmeennwitl Yuusepcumem, 2. baxy,

S Uemaunoe Pamus Masaxup o2y — dokmop unocoguu no usuxe, doyenm,
Kagedpa gusuxu meepoozo mena u NOIYNPOBOOHUKO,

*Ucemaunosa Xaouoaca HUenam 2vizol — mwvlomop,
gakynemem Qusuku u 2NeKMPOIHEPLeMUKU,

’Baiipamos [Ppicowzyn JTrcymuyo oeny — dokmop unocoduu no usuxe, doyenm,
Kagedpa Gusuxu meepoo2o meaa u noIynpo8oOHUKOS,

Cymeaumckuii 20cy0apcmeenHblil YHugepcumen,

2. Cymeaum,

Pecnybauxa Azepbatiosrcan

Annomayusn: ¢ yenvlo  GbUISICHEHUS  GIUSAHUSL ~— OMKIOHEHUs  OMm  CMexuomMempuu  Ha
mepmodsieKmpuyecKue ceoucmea MoHokpucmainos PbTe ¢ uzbvimixom ceunya ucciedo8amsl 6 HUX
K03 duyuenmol 31eKkmponposoonocmu (c), mepmo-3.0.c. () 6 obnacmu memnepamyp 80 + 300
K. Monoxpucmannwr PbTe 6vinu nonyuenvt memooom bpudoicmena u npowinu 20moceHu3upyiowutl
omoicue npu memnepamype 473 K. B neomooicocennvix oopaszyax PbTe ¢ uzovimrxom 0,005 am.%
Pb u 0,1 am.% Pb memnepamypnas 3a8ucumocms 3J1eKMPONPOBOOHOCU ONpedelsiemcs, 8
OCHOBHOM, MEMNEPAMYPHOU 3A6UCUMOCIIBIO  ROOBUICHOCMU HOocumenell 3apsoa. [is  ecex
HEeOMOMNCHCEHHBIX 00PA3YO8 C POCIMOM MeMnepamypvl mepmo-3.0.c. pacmem. I[locie omoicuea
Xapaxmep memnepamypHou 3a6UcuMocmu o OJis 6cex 00pA3yo8 NOUMu He U3MEHemcs, 0OHAKO,
3HAYEHUs O 3HAYUMENbHO YMEHbWAIOMCS NO CPABHEHUI0 ¢ 00pas3yamu, He NpouLeowumu
mepmudeckyio oopabomky. Omoicue He usmensiem Xapaxmep meMnepamypHol 3a8UCUMOCTU O,
00HaKoO, mepmo-3.0.c. no abcomomuou eemuune sospacmaem. Ilokazano, umo 01 00BACHeHUs
xXapaxmepa u 3HAYeHUll UCCLEO0BAHHbIX KUHEMUYEeCKUX KOIPPUyuenmos neobxooumo yuecns poib
CMPYKMYPHBIX (AHMUCMPYKMYPHBIX) Oeghekmos, ocobeHHocmu 30HHOU cmpykmypvl PbTe u
Xapaxmep paccesinus Hocumenei 3apsoa.

Knrouegvle cnosa: MoHOKpucmaii, cmexuomempus, u30bImMOuHwlll ceuney, meepoas asa,
9NEKMPONPOBOOHOCHb, MEPMO-3.0.C., 0eheKm, BAKaAHCUSL.



ELECTRICAL PROPERTIES OF PbTe SINGLE CRYSTALS
WITH EXCESS LEAD
Barkhalov B.Sh.!, Nurullayev Yu.G.%, Ismailov R.M.?, Ismailova H.L*,
Bayramov D.D.’
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*Nurullayev Yusif Gushu - Doctor of Physical and Mathematical Sciences, Professor,
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SUMGAIT STATE UNIVERSITY,

SUMGAIT,
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Abstract: in order to elucidate the influence of deviations from stoichiometry on the thermoelectric
properties of PbTe single crystals with excess lead, the coefficients of conductivity (o) and
thermoelectric power have been studied. () in the temperature range of 80 to 300 K. PbTe single
crystals were obtained by the Bridgman method and were subjected tohomogenizing annealing at a
temperature of 473 K. In non-annealed PbTe samples with an excess of 0.005 at.% Pb and 0.1 at.%
Pb, the temperature dependence of electrical conductivity is determined mainly by the temperature
dependence of the mobility of charge carriers. For all non-annealed samples with increasing
temperature, the thermo-e.m.f. is growing. After amnealing, the character of the temperature
dependence of o for all samples remains almost unchanged, however, the values of o decrease
significantly in comparison with samples that have not undergone heat treatment. Annealing does
not change the nature of the temperature dependence of o however, thermo-e.m.f. in absolute
value increases. It is shown, that in order to explain the nature and values of the kinetic coefficients
studied, it is necessary to take into account the role of structural (anti-structural) defects, the
features of the PbTe band structure and the nature of carrier scattering.

Keywords: single crystal, stoichiometry, excess lead, solid phase, electrical conductivity, thermo-
e.m.f., defect, vacancy.

VIIK 621.362

K HacrosmeMy BpeMEHM OJJIGKTPUYECKHE CBOWCTBAa KpUCTauioB PbTe wuccrienoBaHbl
JIOCTaTOYHO INMHUPOKO, YTO CBS3aHO, B TEPBYIO OUYEPEIb, C NMPUMEHEHHWEM JTHX MaTepuajoB U
TBEPJBIX PACTBOPOB HAa MX OCHOBE B Pa3IMYHBIX MPEeoOpa3oBaTeNsIX YHEPTUH, B YACTHOCTH, TIPH
M3TOTOBJICHUH TEPMODJIEKTPUUECKUX MpeoOpa3oBaTesieil SHEPTUA U MPUEMHUKOB WH(ppaKkpacHOTo
m3nyuenus: [1-4]. Opnako, cnemuduka moaydeHus: KpuctauioB PbTe He MO3BONSET monydath
00pa3Ibl CTEXHOMETPHIECKOTO cOCTaBa. MccienoBaHus MOKa3aid, YTO TMPU KPUCTATUIM3AIUMH U3
CTEXHOMETPUYECKOTO COCTaBa B MEPBYIO OYEpeIb BEIMamacT TBepaas (aza ¢ M3OBITKOM Telurypa
[3]. OTo mpuBOmUT K TOMY, uTO KpHucTayulbl PbTe OTKIOHSIOTCS OT CTEXMOMETPUU M 00JIanaroT
BBICOKOW KOHIICHTpanueil Hocutenel 3apsaa. OtkinoHeHue kpuctaiwioB PbTe oT crexmomerpuun
MPUBOAUT K OOpPa30BaHHIO CTPYKTYPHBIX U AHTHCTPYKTYPHBIX NE(PEKTOB pa3IMYHOrO THIIA.
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Ob6pazytomuecs: coOcTBeHHbIe Ae(eKThl (B OCHOBHOM BAaKaHCHM) SIBJISIOTCS JJICKTPOAKTHBHBIMHU.
BaxaHncum B mojpeieTke CBUHLA SABISIOTCS aKLENTOPaMM, a BAKAHCHM B MOAPELIETKE TeTypa -
JIoHOpaMu. M3 cka3aHHOTO clielyeT, YTO B HEJITMPOBAaHHBIX Kpucrayuiax PbTe koHueHTpauns
HocuTeNell 3apsifa ompenesnsercs BO3MOXKHBIM OTKIOHEHHEM COCTaBa OT CTEXHOMETPUYECKOTO.
IToaToMy TEpMO3JIEKTpUYECKUE CBOMCTBA AITHX KpPUCTAJUIOB (T.€. 3aKOHOMEPHOCTH SIBICHUU
IepeHoca 3apsAa M Telia), B MEPBYI0 OYEPElb, ONMPEEIIIFOTCS KOHIEHTpanued H30BITOUHBIX
aTOMOB CBHHIIA U TEILIypa.

C menplo BBUICHCHHS BIMSHUS OTKIOHEHHS OT CTEXHOMETPHM Ha TEPMOAIICKTPHUYECKUE
CBOWCTBA KpPWCTAJJIOB, HAMH OBUIM BBIpAIIEHB! MOHOKpUCTamibsl PbTe ¢ m30BITKOM CBHHIA H
HCCIENOBaHbl B HHUX KO3(D(UIMEHTHI 3JIEKTPONPOBOAHOCTH (O), TepMo-3.1.c. (0t) B oOiactu
temreparyp 80 + 300 K.

Cunres kpuctaiioB PbTe nmpoBoauics cOBMECTHBIM CIIIIABICHHUEM MCXOIHBIX KOMIOHEHTOB B
BaKyyMHpPOBaHHBIX KBapLEBHIX ammyiax mpu Ttemreparype ~ 1300 K c¢ mnpumeneHuem
BHOPALMOHHOTO NEPEMEIINBAHNS B TeUCHHE 6 JacoB. B kauecTBe MCXOTHBIX KOMIIOHEHTOB OBUIH
ucnonb3oBansl cBuHEI Mapku C-0000 u 30HHOOYMIIEHHBIH Temuryp. CHHTE3HpPOBAHHBIE COCTABBI
ObUTH TIONTy4YeHbI ¢ n30biTKOM Pb: 0,005; 0,1 1 0,5 aT. % 1O OTHOIICHHUIO K CTEXHOMETPHH.

Monokpuctassl PbTe Obun noydensl MeTooM bpupkMeHa 1 Mpoluii TOMOTEHU3NP YOI
omkur npu Temmeparype 473 K. MOHOKpPHCTaJUIMUHOCTH TIOJyYEHHBIX 00pas3loB Oblia
MOJTBEPXKIEHA PEHTICHOCTPYKTYPHBIM aHanu3oM. OOpa3ubl [Uisi HM3MEpPeHHs BBIPE3aJHCh W3
MOHOKPHCTAJUIMUECKHX CIMTKOB Ha AJIEKTPOUCKPOBOH ycraHOBKe. OOpasipl B (opme MpsSMOro
napajuiesienunena uMeny pamepsl 3x5x12 mMm.

W3mepeHns KHHETHYECKUX KO3 (PHUIIMEHTOB IPOBOIIIINCH B HANIPABJICHUH POCTAa KPHUCTAIIIOB,
30H/I0BBIM METOJIOM Ha MOCTOSTHHOM TOKeE [5].

[omy4eHHsble SKCIIEpUMEHTAIIBHBIE PE3yIBTAThI IPUBEICHBI HAa PUCYHKAX 1 1 2.

400 r o MxB/K 600 r o, MxB/K
500
300
400
200 300
200
100
100
0 L 1 1 ) 0 1 1 J
70 170 270 T.K 70 170 270 T,K

Puc. 1. Temnepamyphas 3a8ucumocmes mepmo-3.0.c. monokpucmannog PbTe ¢ uzbvimxom ceunya: a - 00
omaicuea, 6 - nocie omoicuza

Jnst BceX HEOTOMOKEHHBIX O00pasloB TEpMO-3.1.C. C POCTOM TEMIIEpaTypbl pacTeT BO BCeH
nccie0BaHHOW oOsactu Temneparyp (puc. 1, a). OTKUr He U3MEHSET XapaKTep TeMIepaTypHOM
3aBUCHMOCTH O, OJHAKO, TEPMO-3.1.C. MO aOCOIOTHON BENMYMHE Bo3pactaeT. JInmb s obpasia ¢
m3obiTkoM 0,1 ar. % Pb ¢ pocrom Temneparypsl a mpu Huskux Ttemneparypax (80-170 K)
YMEHbIIAeTcsl, a 3aTeM pacteT (puc. 1, 0).

TemmnepatypHas 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH 00pa3LioB MPUBEAEHA Ha PUC. 2.
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Puc. 2. TemnepamypHas 3a8ucumocmo 31eKmponpoeooHocmu MoHokpucmaniog PbTe ¢ usbvimrxom ceunya:
a - 0o omaicuea, 6 - nocie omocuea

Kaxk crnexyer u3 pucyHka 2, 1uisl HEOTOXOKEHHBIX 00pa3noB PbTe ¢ n36brrkom 0,005 at. % Pb u
0,1 ar. % Pb TemmeparypHas 3aBUCHMOCTh G HMEET METAJUIMYECKHH XapakTep, T.. C POCTOM
TeMIIepaTyphl G yMeHbInaercs (puc. 2, a). [IpudeM ¢ pocToM KOHIEHTpPaLUH U30BITOYHBIX aTOMOB
CBUHIIA 3HAa4YCHHUs G 3aMeTHO yMmeHbmarorcs. s obOpasua PbTe ¢ m3bwiTkom 0,5 ar. % Pb
JIEKTPOIIPOBOHOCTh @ C POCTOM TEMIEPAaTyphl PacTeT, T.e. MMEET IOJYNPOBOAHUKOBBIA XOJ,
mpoxoauT depe3 MakcumyM (ripu ~ 220 K), a 3atem magaer.

ITocne oTkwura xapakTep TeMIEpaTypHOH 3aBUCHMOCTH G IS BCeX OOpasloB IIOYTH HE
n3mensiercs. OHAaKo, 3HAYCHUS! G 3HAYMTENHHO YMEHBIIAIOTCS MO CPaBHEHHWIO ¢ oOpaslamu, He
NPOLIEIIIUMH TEPMUYECKYI0 00padoTky. [Ipruem Temneparypa MakcuMyMa G 1uist oopasua PbTe ¢
n36biTkOM 0,5 aT. % Pb caBuraercs B 00:1aCTh HU3KMX TEMIIEPATYD.

Jdnst oObsiCHEHUWsI XapakTepa M 3HAYCHHWH HCCIIEIOBAHHBIX KUHETHYECKHX KOI((UINMEHTOB
HEOOXO/JMMO YYeCTb POJIb CTPYKTYPHBIX (QHTHUCTPYKTYPHBIX) Ie€(EKTOB, OCOOCHHOCTH 30HHOM
cTpyktypbl PbTe 1 xapakrep paccesiHusi HOCUTENeH 3apsiia.

Kak y>xe oTMedasnock BBIIIE, IPH BRIpAIllMBaHUH MOHOKpHUCTaIOB PbTe cTexmomerpuueckoro
cocTaBa, B MEPBYIO OUepellb, BRINAACT TBepAas (as3a ¢ U3OBITKOM TelTypa. B cBsA3u ¢ 3THM YacTh
y37I0B B mozpemetrke Pb mycTytoT, oOpasyst CTpykTypHble nedekTsl. DTH BakaHcuu Pb (mycTbie
Y3JIbI) CO3/IAIOT aKIENTOPHBIC YPOBHHU U SIBIISIOTCS LIEHTPAMH PacCeMBaHMs Il HOCUTENEH 3apsija.
B neotoxokenHbix oOpasmax PbTe c¢ mzdpirkom 0,005 at.% Pb m 0,1 ar.% Pb remmeparyphas
3aBUCUMOCTb 3JEKTPOIIPOBOJHOCTH ONPEAEISIETCs, B OCHOBHOM, TEMIEPAaTypHOH 3aBHCHMOCTBIO
TIOJIBIDKHOCTH HOCHTEJEH 3apsla, Tak Kak B HHX C POCTOM TeMIlepaTypbl KOHIEHTpALMs
HocHTenel 3apsia moutn He MeHsiercsi. B oOpasnax PbTe, B uccnenoBanHoii o6mactu remmeparyp
HOCHTENN 3apsijia, B OCHOBHOM, pAacCEMBAIOTCS Ha aKyCTHYecKnX (oHOHaX. 3aBHCHMOCTH
HOJBMKHOCTH HOCHUTENIEH 3apsa OT TEMIEPATYPhl NPOUCXOIUT MO CTEMEHHOMY 3aKoHy [ ~T.
[TosToMy, B 3THX 00pa3uax ¢ pocToM TeMIlepaTypsl ¢ naaaet. TemmeparypHas 3aBucumocts o(T)
s oopasna PbTe ¢ u3deitkom 0,5 at. % Pb mokaseiBaeT, 4To B 3TOM 00pasie CYIIECTBYIOT HE
MTOJTHOCTHIO MOHU3MPOBAHHBIE aKIENITOPHBIE IEHTPHl. C pOCTOM TeMIepaTyphbl 3TH aKLIENTOPHBIE
LEHTPbI, HOHU3UPYSICh, IPUBOJAT K POCTY G. Buanmo, pocT KOHLEHTpaIMK M30BITOYHBIX aTOMOB
Pb mpuBOAMT K YaCTHYHOMY 3aIlOJHEHHIO IYCTHIX y3JIOB B IOJPEIIETKE CBUHIA, YTO IPUBOIUT K
YMEHBIICHNIO KOHIIEHTPAINH JBIPOK.

Temmeparypa, cooTBeTCTBYIOIast MakcuMyMy B 3aBucuMocTd o(T) n Temmeparypa cMeHbI THIA
MIPOBOAMMOCTH TS 00pasia, copeprkamiero 0,5 at. % Pb, cmemaercss B 001aCTh HU3KHAX TEMIIEPATYP.
B PbTe cymectByeT BTOpas BaJieHTHas 30Ha C OTHOCHUTENIHLHO OONBIION 3(Q¢dEKTHBHON Maccoiu

(m* =1,2 my). C pocrom Temneparypbl B obpasuax PbTe pacrer Bkiajg B NPOBOAMMOCTH 30HBI
9



TSXKENIbIX ABIPOK. II03TOMYy C pOCTOM TeMmepaTypsl pacTeT U OTHOCHTENBbHAs KOHIIEHTpalus
TSDKEJIBIX IBIPOK, YTO 00YCIIaBIMBAET pocT KoaddhuineHTa repMo-3.1.c.
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Asepbaiioocanckan Pecnyonauxa

Annomayusn: 6 nocnednee epems, Hapsody ¢ Y3KO30HHbIMU HPOCMbIMU BeUjecmedmu, Obliu
0emanbHO U3YYEeHbL PA3IUYHbIE CIPYKMYPbI, CO30AHHbIE HA OCHO8E KOMOUHAYUY COCOUHEHUL MUnd
A"B" u A"B" ¢ wupokoii sanpewennoti 3omon. OOnum u3 Mamepudanos, KOmMopuii cma
npeomMemom OOUWUPHBIX UCCIEO08ANHUL 6 HACmoswjee 6peMs, SGIAIOMCS NOAYNPOBOOHUKOBbIE
coeounenusn muna A"B"C,”" (A4-Tl: B - Ga, In; C-S, Se, Te), komopvie umeiom cioucmyio u
yenoueunylo cmpykmypy. B osmux coedunenusx Xumuueckue Cs3U U INEKMPOHHbIE CEOUCMEA
ONpeoesiomcst  HECRAPEHHbIMU — DAEKMPOHAMU.  Dmu  MAmepuaibl npeocmagisiom cobou
Kpucmasivl ¢ OepeKmuol CcmpyKkmypou u O4eHb YYSCHGUMENbHbl K YIbMpauoIemosbim,
BUOUMBIM, UHDPAKPACHBIM, PEHMSEHOBCKUM U Y-IyYaM. YCmaHoeieHo, umo menionposooOHOCHLb
IMUX KPUCMAILIO8 3A8UCUM 0N KOIUHeCMEd 00DAGNEHHBIX 6 UX COCMAS CIOPOHHUX AMOMOSE.
Knrouesvte cnosa: cnoucmeie u yenoueuuvie CMpYKmypwvl, XUMUUeCKUe CEs3U, 3JeKmpOHHbLE
ceoticmea, 3ghpexm namamu u nepexIoYeHUs, MenJionpo8OOHOCMY, ¥ — KEAHM.
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Abstract: lately along with narrow-band simple substances, have been studied in detail various
structures created on the basis of a combination of AB" and A"B" compounds with a wide band-
gap. One of the materials that has become the subject of extensive research at present is
semiconductor compounds of the A"B"™C," type (A4 - Tl; B - Ga, In; C - S, Se, Te), which have
layered and chain structure. In these compounds, chemical bonds and electronic properties are
determined by unpaired electrons. These materials are crystals with a defective structure and are
very sensitive to ultraviolet, visible, infrared, x-rays and y-rays. It was established that the thermal
conductivity of these crystals depends on the number of external atoms added to their composition.
Keywords: layered and chain structures, chemical bonds, electronic properties, memory and
switching effect, thermal conductivity, Y —quanta.

VIIK 548.5

B macrosmero BpemMs TEIUIONPOBOJHOCTD MOTYTIPOBOIHHUKOB IPUBJIEKAET BHUMAaHNE OOJIBIIOTO
YHcIa UccneoBaTesieil, 4yTo 00ycIOBICHO C OAHOI CTOPOHBI OOJBIINM TEOPETHUYECKUM 3HAYEHHEM
9TOTO SIBJIEHMS, C JIPYTOM CTOPOHBI TEXHHMYECKMM IPUMEHEHHEM C pPa3IM4HBIX Mpudopax u
ycTpoiicTBax. MccnenoBanue TemIOQU3NYECKUX CBONCTB CIIOCOOCTBYET Oosee TIIyOOKOMY
MTOHUMAHMIO PSAAa MPOIECCOB, MPOTEKAIOMMUX B MOJTYNPOBOJHUKAX M CBSI3aHHBIX C JBIDKEHHEM U
paccestHueM ()OHOHOB, 3JEKTPOHOB M JABIpOK. llOHMMaHWE MEXaHM3MOB 3JIEKTPUYECKHX,
ONTHYECKHX, TEIUIOBBIX W JPYTHX (PU3MUECKUX CBOWCTB TBEPJOIO TeJla YaCTO OCHOBBIBAETCS Ha
NIPE/ICTABICHHBIX O 30HHOW CTPYKType. 30HHasl TEOpHs MO3BOJSAET HAINIAJHO NPEACTaBUTH cede
BO30y)K/IeHME U TIIOBEJEHHE HOCHUTeJIed  TOoKka B TBEpAOM Teie. Tak Kak COBpEMEHHBIE
MPEJCTAaBIEHNs O TMEPEHOCE TeIla HOCUTENSIMU OCHOBBIBAIOTCS HA B3aHMMOAEHUCTBHSIX MX MEXIY
co00if U eeKTaMu KPUCTAIDTHYESCKOHN pemeTk [ 1, 2].

Cpenu mMUpPOKO MCCIETYyEMBIX B MOCIETHEE BPEMsI TONYIPOBOJHUKOBBIX KPHCTAIJIOB 0COOBIE
MECTO 3aHUMAOT CJIOMCTBHIE W LIETIOYHBIE MOJIYIIPOBOIHUKHA AmBmCzw MPUCYIIEN UM CHUIIbHOM
AHM30TPONHEH (PU3UIECKUX CBOMCTB BIONIb PA3ITNYHBIX KPUCTAIUIOTpaQHISCKIX HAIIPABICHHUM.

OnHUM U3 COSTMHEHUH, OTHOCSIIIMXCS K KIIAcCy COSMHEHUN TUTIa AmBmCzw ¥ 00J1a1aF0IINX
WHTEPECHBIMH CBOWCTBAMH M MMEIONINX MPAKTHYIECKOE 3HAYCHUE SIBISIFOTCS KPHUCTAIIIBI TBEPAOTO
pactBopa TlInSe,.

B mactosmed pabore wM3ydeHa TEIUIONPOBOAHOCTH MOHOKPHCTAJLIA TlInSe, ¢
penko3eMeNbHbIM dneMeHToM aucnpo3ueM (Dy) B temmeparypHoMm wuHTepBasie 80-600 K
NEepHEeHANKYISIPHO K ciosiM. MoHokpuctamisl coequnennii  TlInSe, BbIpamuBagick MeTOOM
Bpumxmen-Crokb6aprepa. O6pasust TlInSe, u TlIn,Dy,Se, umenu ¢dopmy napamienenunena

12



pasmepamu 10 x 10 x 3.0 mM. KoHTakTBl K KpHCTajslaM CO3/laBajli B HallblJIEHHEM cepeOpa B
BaKyyMe Ha ycraHoBke Tuna BYII-4.

B kpucranne tBepnoro pactsopa TlIn; Dy,Se, (x; 0,01; 0,03; 0.05) Mexxay sHEpruu akTHBALIMH
U TapaMeTpaMH peIIeTKd HMEeTCs OINpeleNeHHass KOppesslusd. YBEJIWYeHUE MIMPHUHEI
3alpelieHHON 30HBI TBEPJBIX PACTBOPOB MPU 3aMEIIEHHM aTOMOB MHJUS aTOMaMHM JHUCIPO3US B
TlInSe, cBs3aHO ¢ cMEIIEHHEM BaJIeHTHOH 30HBI B 00macTs Ooinee Beicokux 3Hepruit. s TlinSe,
u TlIn, Dy,Se, HabmogaeTcs XxapaKTepHBIH IMOIYIPOBOAHUKOBBIN X0 MPOBOAUMOCTH. OOpasIsl
HMEH MPOBOANMOCTD p-THIIA BO BCEM M3MEPEHHOM MHTEpBaie TeMIeparyp. TemIonpoBOIHOCT
HCCIENYEMbIX MOIYIPOBOAHIUKOB H3MEPSIACh CTAIINOHAPHBIM METOIOM.

Bruto ycranosieno, gyto kpuctami TlInSe, obmagaer cHIbHBIMA aHU30TPOITHBIMHI CBOWCTBAMH.
Pe3ynbTaThl, MOTyUSHHBIE AT TEMIIEPATYPHOH 3aBHCUMOCTH KO3 HUIIMEHTA TETIIONPOBOIHOCTH B
HaIlpaBJICHUH IePIEeHAUKYIApHO caosM i TlInSe, mpuseneHs! Ha puc. 1.

x-10° (Vt-sm™-K")

1 1 1 1 1 1

100 200 300 400 500 600 7 K

Puc. 1. Temnepamypnas 3asucumocms kodppuyuenma menionpogoonocmu monoxkpucmainia TlinSe,

VYcTaHOBIIEHO, YTO KOI(@UIHUEHT TEIUIONPOBOAHOCTH JUIi KPHUCTAJUIOB TBEPAOrO pacTBOpa
-1
TlinSe; B WMPOKOM HHTEpBANe TEMIEPATYp H3MeHseTcs 1o 3akony Y ~71 . Takas

TeMIepaTypHass 3aBUCHMOCTb K03(QHIMeHTa TEIUIONPOBOJHOCTH TOATBEPKIACT HaJMIUe
Tpex(OHOHHOTO TMpOIecCa PACCeSHUS B 3aBUCHMOCTH OT TEMIIEPaTypbl B KpHUCTAUIE,
HCCIIeIOBAaHHOM TpH TeruiooOmene [3-5].

HOHy‘-IeHHI)Ie HaMH OKCHECPHUMCHTAJIBHBIC PE3YJIbTAThl MNPOAHATIU3UPOBAHBI M PAaCCUHUTAHBI
COOTBETCTBYIOIIME MmapamMeTpbl mius  kpuctawwia TlInSe,. C  yderom TOro, 49TO CpemHAA
MOJICKYJIsIpHas ~ macca  Juis  Kpuctaiuia  TBepporo  pactBopa  TlInSe,  cocraBmsier
My + My +2M, -236,6.—>—,  Temmeparypa  Jlebas  paBHa 0=245K,

2 MOb.
5=38-10" cu, N=8 nna wuccienyeMoro o6paslia, W3 COOTBETCTBYIOLIUX TEOPETUIECKHX

M:

pacueToB Uil KOMHAaTHOM TeMIepaTypbl MOIY4aeTcsl 3HaueHUe z, T=12,02 BH%M , TOrJa KaK

OCHOBAHHOE Ha IKCTIEPUMEHTALHBIX PE3YJIbTATAX 3HAYCHUE COCTABISET . T =7.72 Bm/ .
K. oM

HccnenoBanus ToKasajii, 4TO TCOPECTUYCCKHUE PACUYCTBI U OKCIICPUMCHTAJIBHBIC PE3YIbTAThI
COBIIAZIAIOT IO MOPSAAKY W OTJIMYAKOTCSA HEHAMHOIO. B eJIoM, BO BCEX ClIydadX HEBO3MOXHO
CKa3aTb, 4TO KOS(b(l)I/IL[I/IGHT TCIUIOMPOBOAHOCTU B obnactu TEeMIIEPATYyp I[e6a51 ABJIACTCA
JIMHEHHBIM. TOJBKO U1 HEKOTOPBIX KPUCTAJJIOB TaKass 3aBUCUMOCTDb Ha6J'IIOﬂa€TC$I npu
OTHOCUTECJIbHO HU3KHUX TEMIICpATypax. OHHOﬁ 13 MPUYHH TOT'O, NOYEMY TCIJIOBOC CONPOTHUBIICHUEC
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OTKJIOHSIETCSI OT JIMHCWHOW TEMIICPAaTypHON 3aBUCUMOCTH, MOXET OBITh POCT BO30YKICHHS
ONTUYECKUX (POHOHOB C HU3MEHCHHEM TEMIICPAaTyphl. B 3TOM cllyyae TMOBBINIACTCS POJb
ONTHUYECKUX ()OHOHOB B MEPEHOCE TEIUIOBOM SHEPIMH M B TEILUIONPOBOJHOCTU TPOSBISIOTCS
JTOTIOJTHUTEBHBIC MEXaHU3MBI JIJIs TSIUIOPOBOHOCTH. B 3TOM ciiydae paccesHHe aKyCTHYCCKHX U
ONTUYECKUX (DOHOHOB OT Y3JIOB KPUCTAJUIMIECKOM PEIICTKH PacTeT.

Temmepatrypy Jlebast MOXHO paccuuTaTh M3 CIEAYIOLIETO0 COOTHOIICHHUS, HPEII0KESHHOTO
Jluagemanom [1]

o=C, T M7 k)

rae C; - MOCTOSIHHASL, 3aBUCAIIAs OT THIIA KPHCTAIIMYECKOI CTPYKTYpPbI M ONPEACIACTCS KaK:

67[2NA%T%€I” h
c, =M e @
Q,p 27k

B stoMm BbIpA’KCHUU CAWMHCTBCHHAS BCJIMYMHA, KOTOPAA 3aBUCUT OT CKOPOCTU PACTIPDOCTPAHCHUSA
3BYKa B KpUCTAJIIC - UO , B 3aBUCUMOCTU OT HAlIPpaBJICHHUS OTHOCUTCIIBHO KpI/ICTaJIJ'IOFpa(bI/I‘IeCKOI\/’I

OCH KpHCTajia. B nuteparype [1, 6] B COOTBETCTBHH CO CKOPOCTHIO
pacrnpocTpaHeHusT 3BYKa B HAIpaBICHUM BIOJIb CJIOEB U MEPHEHAUKYIAPHO K HUM

U, 21,33 CJ% n U :2,92 CJ% , COOTBETCTBEHHO, IONYyYarOTCs 3HaueHUs (

C,), =60,6 u (C,),, =133,5.
s TCOPECTUYCCKUX pPACUCTOB IJIA KOMHATHOH TCMIICPATYpPbl B HAIPABJICHUHU MapajlICJIbHO
CJ10AM HOHy‘IaeTCH 3HAYCHUC Zp * T = 7,5 B%M . HOHy‘-IeHHLIe BBIIIIC 3HAYCHUSA HAXOOATCA B

XOPOIIIEM COOTBETCTBUH C JTUTEPATYPHBIMHU JaHHBIMH [1].

HccrnenoBanus Moka3and, YTO penKo3eMeNbHBINH 31meMeHT Dy, no0aBiieHHBIH B KpHUCTaLT
TBeproro pactBopa TlInSe, Bmuser kak Ha YHCICHHOE 3HAYCHHE, TaK W HAa TEMIICPATYPHYIO
3aBHCHUMOCTHh K03(p(PHIMEHTa TEIUIONPOBOJHOCTH. Y CTAHOBIICHO, YTO B MCCIEIyeMOM KpHCTAILIC
TBEPJIOTO PAcTBOPa IEKTPOHHAS TEILIONMPOBOTHOCTH MPEHEOPEKIMO Majla U TEIIO IEPEHOCUTCS B
OCHOBHOM (JOHOHAMH.

Ha puc. 2 mpuBeneHbl TeMIiepaTypHbIe 3aBUCHMOCTH KO3((HIIMCHTa TETUIONPOBOIHOCTH TPH
80-600 K mns kpucramioB TBepapx pactBopoB Tlin;Dy,Se, (x; 0.01; 0,03; 0,05) B HampaBieHUH
MIEPTIEHIUKYIISIPHO CITIOSIM.

Tt BCeX KPHUCTAIOB KO3(P(HUIMEHT TEIUIONMPOBOJHOCTH YMEHBIIAETCS C  POCTOM
TeMIIepaTypbl. Y MEHbBIIIEHUE TETIONPOBOIHOCTH C POCTOM TeMIIEpaTyphl B HHTEPBAJIC TEMIIEPATYP

-1
80-400 K mpoucxomut mo 3akoHy J = T , 3aTeM yMeHbIIeHHe ociabmsercs. Takas

TeMIepaTypHasi 3aBUCHMOCTh TEIUIONIPOBOJAHOCTH COOTBETCTBYET TIpoOIiecCy TPex(OHOHHOTO
paccesHUs B KpUCTaJLIE.
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v 10° (V'sm"-K")

B W NP

1 1 | | 1 1

100 200 300 400 500 600 7 K

Puc. 2. Temnepamypnas 3a6ucumocmos Kod3gduyuenma menionpoeoOHOCmU MOHOKPUCMALIA MEEPO020
pacmeopa TlIn; Dy Se; (x: 1- 0; 2- 0,01; 3 —0,03; 4—0,05)

Cremyet OTMETUTD, YTO TEMIIEpaTYpHAast 3aBUCHMOCTh TEILIONPOBOAHOCTH KPHCTA/LIA TBEPIOTO
pactBopa TlInSe, ¢ pa3nHYHBIM MIPOLEHTHBIM COAEPKAHHUEM PEIKO3EMENbHBIX 31eMeHTOB (Dy)
XapaKTepHa ISl KPUCTAIIOB KPUCTAIUTU3YIOINXCS B cTpykTypHOM THIe T1S. 13 pucynkoB 1 n 2
BUJIHO, YTO KO3 (UIMECHTH! TEIIONPOBOAHOCTH TBepAbIX pacTtBopoB TlIn; Dy,Se, Hnxe, uem y
ucxonnoro marepuana TlInSe,. Korna nonsr In 3amenstorcs monamu Dy oOmmii ko3¢ uimeHT
TEIUIONPOBOJHOCTH KpUCTallla yMEHbLIAeTCA. TemmepaTypHas 3aBUCHMOCTh Kod((HLIHeHTa
TETJIONPOBOJHOCTH, @ TAKXKE €r0 YHCICHHOE 3HAYCHUE JONOJIHUTENILHO MOATBEPXKIAIOT MEPEHOC
TEIUIOBON PHEPTUU (OHOHAMHU KPUCTAUIMYECKOH pEIIeTKH B MCCIEAOBaHHBIX KpHcTamiax. Ipu
9TOM BBIYMCICHUS 3HAYCHHS HIICKTPOHHON KOMIIOHEHTHI TETUIONPOBOJHOCTH IIOKA3ajH, OHA

0 ~107 Bm .
npeneOpexumo Mana (y, ~10 /CM ) K)
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XUMHNYECKHUE HAYKH

INIOCTPOEHUE OKCIIEPUMEHTAJIBHBIX U30TEPM AICOPBLINU
OBPA3IIAMMU YIJIEHAIIOJIHEHHOTI'O
XUM3BAIIUTHOI'O CYBCTPATA
AxynnoB P.I'. Email: Akhundov1163@scientifictext.ru

Axynoose Pamunv ['ypbananu oeny - aovionkm,
Boennasa Axademus Asepbatioxcanckou Pecnyonruxu,
2. baky, Asepbaiioscanckaa Pecnydauxa

Annomayua: npozpeccupyioujee 3azpsAsHeHue OKpydlcaioujei cpeovl COenano 3Kon02UHeCKYIO
6e30nacHoCmb  8aJICHOU cocmasnsaowell HayuoHalbHou 6ezonachocmu 6 yeiom. Ce200Hs
npaKkmuyecKu 6cs nianema u 0CoOEHHO PaloOHbl MACCO8020 NPOACUBAHUS NIOOEU NOOBEPIHCEHbI
CePbLe3HbIM  IKONOSUHECKUM YepPO3aM, 2NA8HLIMU U3 KOMOPBIX AGNAIOMCA:  PaAOUAYUOHHOe
3azpAsHeHue Meppumopull; yeHemeHue NOYE KUCIOMHBIMU O0XHCOAMY, 3acpASHEHUe NOoUE
XUMUYECKUMU 8eujecmeamu U NeCIuyuoamuy; pasiuebl Hepmu Ha cywie u Ha Mope U paspyuleHue
ammocgepvl. OOHUM U3 cnocobo8 peuieHus SMOoU BANCHOU 3a0auu A6IAemcs pa3pabomra u
NpUMeEHeHUe YHUBEPCANbHBIX MAEPUANOs, 68 PONU KOOPHIX C YCNEXOM blCHYRAIOM YenepooHble
aocopbenmuvl — akmusHvle yeau. B pabome npedcmagnenvl OanHvie N0 NOPUCHOU CMpYKmMype u
COPOYUOHHBIM CE0UICMEAM PA3PAOOMAHHBIX HAMU MOOUDUYUPOBAHHBIX YeNEPOOHBIX MATNEPUATO8 U
NOCMpOeHbl IKCHEPUMEHNATbHBIE USOMEPMbI A0COPOYUU.

Kniouesvie cnosa: axmugnvie yenu, uszomepmvl aocopoyuu, yereHanoiHeHHwll cybcmpam,
Me30N0pbi.

THE CREATION OF THE EXPERIMENTAL ADSORPTION
ISOTHERMS OF CARBON-FILLED SAMPLES OF A CHEMICAL
PROTECTION OF THE SUBSTRATE
Akhundov R.G.

Akhundov Ramil Gurbanali - Adjunct,
MILITARY ACADEMY OF THE REPUBLIC OF AZERBAIJAN,
BAKU, REPUBLIC OF AZERBAIJAN

Abstract: progressive pollution of environment made the environmental safety an important
constituent of the national safety as a whole. Today almost all the planet and especially the densely
populated areas are subjected to severe environmental threats, main of which are: radioactive
pollution of territories; soil poisoning by acid rains; soil pollution by chemicals and pesticides, oil
spills over land and sea and atmosphere destruction. One of methods of solving this important task
is the development and application of universal materials in the form of carbon adsorbents — active
carbons. In work data on porous structure and sorption properties developed by us carbon
materials are submitted and experimental isotherms of adsorption are constructed.

Keywords: active carbons, adsorption isotherms, carbon-filled substrate, mesopores.

VIK 661.183.2

BBEJIEHUE

B Hacrosimee Bpems, Al MMPAKTHYECKOTO NMPUMEHEHHS 3aIMTHBIX MAaTepPHaJIOB JJIS OPTraHOB
JIBIXaHWS, pelIaroliee W OCHOBOIOJAraioliee 3HaueHHe MMeeT MX aJCcOpOLHOHHAS CIOCOOHOCTH,
KOTOpas siBisieTcsl (PyHKIME paBHOBECHOW KOHIEHTPAIMU W MaplHajJbHOTO JABIECHHS MapoB HIIN
ra3oB U B 3HAUUTEIBHOHN CTENEHU 3aBUCUT OT XapaKTepa IMOPUCTON CTPYKTYphl MaTepHuana. B cBsa3u
C OTUM HaMM OBUIM TPOBEAEHBI HMCCIICAOBAHUS 110 PACCMOTPEHHIO ME3ONOPHCTON CTPYKTYpHI
MOJIU(UIIMPOBAHHOTO COPOEHTA.
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HEJb UCCJIEJOBAHUSA

Jnst w3ydeHus HOPUCTOM CTPYKTYpbl M COpOLMOHHBIX CBOMCTB pa3pabOTaHHBIX HaMu
MaTepHalioB 3KCIIEPUMEHTAIBHO HaMHU OBUIM OIpelesieHbl M30TEPMBI aJIcopOIMu MapoB OeH3oa
oOpaslamMy yIiIeHaroJHEHHOTO XMM3aIUTHOIO cyOcTpara NpU CpaBHEHHH C aKTHBUPOBAHHBIM
yrneM mapku CKT-6A u yriem-katanuzatopoM mapku KT-1.

W3oTepmBbl ancopOunu u AecopOIMy MapoB OSH30a, SBISIIOMIETOCS CTAaHIAPTHBIM BEIIECTBOM
JUIl OLEHKH IOPHCTON CTPYKTYpPBHI Pa3lIMYHBIX MaTE€PHalIOB, ONPEACIUINCH MPH TEMIEparype
293°K Ha BBICOKOBAKYYMHOI COpOIMOHHOW YCTaHOBKE C TIPYKHHHBIMH KBapIICBBEIMH
MHKPOBECAMHU C YyBCTBUTEIBHOCTHIO OKOJIO 20 MKT.

B skcnepuMmeHTanbHOW paboTe HAMH OBUT MCIIONB30BAaH METOJ PAaBHOBECHOHM aicopOmmu B
WHTEpBaJIE OTHOCHUTENBHBIX JaBlieHHH mmapoB OeHzoma or 1.10"6MM pT.cT. OO0 HaBICHHA
HACBILICHHBIX TapOB.

[IpenBaputenbHo 00pas3ubl BakyymupoBaiu npu Ttemneparype 293°K no ocratodHoro
nasneHust 10~5 MM PT.CT. M IIOCTOSIHHOI MacChl HABECKH.

AHanM3 OIKCIEePUMEHTAIBHBIX HW30TEPM INPOBOJWIM C TPUMEHEHHUEM COBPEMEHHOI'O
MaTeMaTHYeCKOTo ammapara TeOpuH OOBEMHOIO 3alloJIHEHHS MMKPOIIOp, BKIIIOYas YPaBHEHUS
JlyounuHa - PanymikeBnya, /lyonnuna - CTEKIM U TEOPUU MOJMMOJIEKYIISIPHON aJICOPOIIHH.

W3orepmbl amcopOuym ®  jmecopbumy mapoB OeH3zona  yrieMm-karammsaropom  KT-1,
COpOHPYIOIINMHI MaTepHaIaMu, coaepkamumMu yroub KT-1, npencraBineHsl Ha pucyHKax 1-3.

Kak BHIHO M3 IIPEACTaBICHHBIX PUCYHKOB, H30TE€PMBI aJcOPOIMU MapoB OCH30J1a aKTUBHBIMU
yrismu ¢ Moxudukaruen (100- %) cymecTBeHHO OTINYAIOTCS OT U30TEPM aacopOonny obpasnamu
YTJICHAIIOJHEHHOH 1EJUTION036I, M AyOINPOBAHHOTO 3alIUTHOTO MaTepHaa.

W3zotepmbl ancopOimy nmapoB OEH30J1a aKTHBHBIMHU YIJISIMH MMEIOT (opMy, XapakTepHYO IUis
a/ICOpOEHTOB, CO/IEPKALIMX MUKPO- K ME30TIOPBI.

10} <a mMmonb/2

P

L

Puc. 1. H3omepmvl adcopbyuu napoe 6eH301a akmueHbIMU YeIsSMU.
O - yens - kamanuzamopa KT - 1, A - yeanionosul, cooepoicaweii yeonv KT - 1, u Oybruposannoi mamepuanom
€ OUCKpemHbIM KNee8biM NoKpbimueM. ITyHKmupHas aunus - 6emeb 0ecopoyuu
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Puc. 2. Hzomepmvl adcopbyuu napos 6en3ona oopasyami Ha 0CHO8E AKMUBSUPOBAHHO20 V2lisl MAPKU
CKT — 64

AncopOIMoHHass ¥ JCCOpOIMOHHAs BETBb HW30TEpPM ajacopOuuu  OcH30j7a yriiem -
karanu3zatopoM KT-1 u akruBupoBanubiM yriieM CKT-6A o0pasyroT metiu ructepesuca, hopma
KOTOPBIX XapakTepHa AJIsl a1COPOCHTOB, UMEIOIINX ILEJICBHTHBIC IOPEI.

Benuuuna amcopOuuu mapoB OCH30Ja YIVICHANOJHEHHON IEIUT0I030H, comepxameit 28%
aktuBHOrO yris mapku KT-1, a Taxke oOpasmom, coxepxammm 35% yris mapku CKT-6A,
camkaercs B 3,0-3,5 pasa mpOmOpHHMOHANEHO YMEHBIICHUIO COJACpXKaHHWA YL B oOpasile.
Wzotepma amcopOunm mapoB OCEH30Ja MaTepHaioM, AYOJIHMPOBAHHBIM TKAHBIO C JHCKPETHBIM
TEPMOKJIEEBEIM ITOKPHITHEM, OTpakaeT Oollee HHM3KHE 3HAYCHHS BEIUYMHBI aJICOPOIMU BO BCEM
Uara3oHe PABHOBECHBIX NABJICHUH, KOTOPHIC COOTBETCTBYIOT COJACPKAHHIO AKTHBHOTO YTJIS B
MaTepuaie B konudectse 8 - 10%.

Jns aHanm3a TOPUCTOH CTPYKTYphl OOpa3loB MPUMEHSUICS COBPEMEHHBIN ammapaT TEOpHUH
00BEMHOT0 3aIOJHEHHs] MUKPOIIOP U TEOPHH MOJMMOJIEKYIISIPHOH aicopOIHu.

[Tapamertpsl, mosTydeHHbIe 10 ypaBHeHHIO J|yOuHnHa — PanyiikeBrn4a, XOpoIo COrjlacyroTcs ¢
pe3ynbTaTtaMH, IOJIy4YeHHBIMHM IPU pacueTax no ypaBHeHHto JlyOumnuHa - CTEKNH, YTO CIYXKUT
MOJTBEPKIEHUEM KOPPEKTHOCTH OLIEHKU XapaKTEPUCTHK HOPUCTOH CTPYKTYPHI.

AHaIu3 NOTYYCHHBIX PE3yIbTaTOB IMOKA3bIBACT, YTO HAMOOJIEE Pa3BUTOM MOPUCTOM CTPYKTYpOi
o0mamaer aktuBHpoBaHHBIN yroias CKT-6A.

[MomyyeHHBIE HaMH HM30TEpMBI  aicOpOIMH JEeMOHCTPHPYIOT pa3HOOOpa3HEIN XapakTep
mporiecca MOJNYYCHHOW aacopOlWu, KOTOPBHIA TPOTEKaeT B YIJICHANONHEHHOM CyOcTpare.
XapakTepHble U TOJyYeHHBIE H30TEPMBI aICOPOIIMU TTapOB OCH30J1a B MOAH(DHUIIMPOBAaHHOM HAMHU
MaTepuaia ¢ SPKO BBIPAKCHHOH BBIMYKJIOH YacThI0 B HAYalbHOW 0O0NACTH XapakTepHa [UIs
ME30IMOPHUCTHIX HCCIIEAYEMBIX CTPYKTYP 00pa3IoB.

Hanuuune netnu rucrepesrca rOBOPUT O MPUCYTCTBUHU SIBJICHUS KaMJUIIPHOW KOHIEHCAIMH, B
Me30T0pax.

Ha ocHoBannn knaccudukanuu ae bypa [5] dopma meTim rucrepesnca, KOTopas BUJAHA Ha
rpaduaeckoM M300paKEHUN U30TEPMBI aJICOPOIMH UCCIIETyeMOTro MOIU(GUITMPOBAHHOTO 00pasia,
CBOHCTBEHHA IIOpaM, KOTOPBIE COCTOSIT M3 IUIOCKONAPaUICNIbHBIX YacTHUIl, YTO XapaKTepu3yeTcs
CTPYKTYpPOI1 LIEJUTIOI03HOM COCTABIISIONIEH HCCIIeyeMOro MaTepHrara.

Jdnst Moan(uIMpOBaHHOTO yrilecoepiKallero cyocrpara, BXOASIIEr0 B cocTaB oOpasia,
HanOosee BEpOsITEH CLICHAPUH HAINYNS LIEJIEBUIHBIX MUKPOIIOP M ME30IIOP, YTO JIOBOJIBHO OJIM3KO
K MOJCITH TMOpHl C IUIOCKOIApaUICNIbHBIMK CTCHKaMH. I3 aHanmu3a MOCTPOCHHON Hamu
OKCIIEPUMEHTAIbHOM  W30TEpMBI  aJCOpPOIMM  MOKHO  OTMETHTh, 4YTO Uil  oOpasua
MOJU(UIIMPOBAHHOTO CYOCTpaTa OTMEUAETCs COUeTaHHe aCOPOLK B MUKPOIIOPAX 10 MEXaHU3MY
00BEMHOTO 3aIOJTHEHHS U KaMWJULIPHOI KOHACHCAIINY B ME30II0opax.
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Puc. 3. H3omepmwl aocopbyuu napos 6ensona obpasyamu: A - mamepuana 01a npomugozasza, O —
yennonosul. IIynKmupnas unus - 6emes decopoyuu

XapakTepucTHKa Hadaja BBITYKJIOTO Y4acTKa W30TEPMBI, IPH COBIAJICHUN aJCOPOLMOHHBIX H
JIeCOpOLIMOHHBIX BeTBeH, Mo ypaBHeHuro JlyOmHmHa - PamymikeBnua mokasana, 4To oOpasery
COIICP)KUT MHUKPOTIOPHI COTaHHBIMU Xapakrepuctukamu: Y 0= 0,14 cm3/r, E0 = 18,12 x/I>x/mMoms 1
xc= 0,55 um.

O0BeM Me3010p, PaCCYNTAHHBINA KaK Pa3HOCTh MPEACIHHOIO COPOIMOHHOTO 00heMa U 00beMa
MUKporop cocrapisieTYme = 0,13 cm /r.

BBIBObI

[IpoBeneHHBIE MCCIIEIOBaHNS TOATBEPIKIAIOT BRICKA3aHHOE paHee MOJIOKEHHE: aJICOpOIHOHHAs
CHOCOOHOCTh YIJICHANOJHEHHOTO MaTepHalla 3aBHCHT OT KOJHMYECTBa BBICOKO3()(EKTHBHOTO
TOHKOJICIIEPCHOTO yTOJBHOTO aJCcOpOEHTa, coJepiKalierocs B HEM, M HE CHIKAeTci IpH
BBE/ICHHH B MaTeprall TEPMOPEAKTUBHON CMOJIBI U TIOJIMIIPOIMIICHOBBIX BOJIOKOH. OO0BEM Me301op
MOJU(UIMPOBAHHOTO MaTepuaia, PacCUNTaHHBIA KaK Pa3HOCTb IPEAEIBHOI0 COPOIMOHHOTO
o0bema n 06beMa MUKpOTIOp, cocTaBisieT Yme = 0,13 cM /.
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2. Yoha

AHHOmMayuA: 6 cmamve paccmampueaemcs 603HUKHoeeHue nomnadca naznemamensn I'TIA u ezo
npedomspawenue. [Ipakmuxa sxcnayamayuu I'TIA noxasvieaem, umo 6 npoyecce e2o pabomul
uacmo GO3HUKAEm NOMRAdC Haznemamens. [ns usyueHus u npeoomepawjeHus 3mo20 A61eHUs
NONYyYeHa MamemamuiecKas MoO0elb, UMUMUPYIOWAs NOMNAdC, U Ha ee OCHOBe NpeosodICeHO
pewenue smoul npobnemvl. Taxum obpasom, ¢ ucnonvzosanuem paspabomarnvix mooerei ITIA
nposedenbl IKCNEPUMEHMANbHbIE UCCIe008aHUsA. IDKCNEPUMEHMbL NPOBOOUNUCH HA WIMATNHbIX
PpedncumMax u npu BO3SHUKHOBEHUU NOMNAIICA.

Kniouegvie cnosa: nomnagic, Hacnemamensb, NepexoOHblll Npoyecc, cucmema asmomMamuyecKo2o
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Abstract: the article deals with the occurrence of surge of the GPU supercharger and its
prevention. The practice of operation of the GPU shows that in the process of its operation there is
often a surge of the supercharger. To study and prevent this phenomenon, a mathematical model
simulating surging is obtained, and a solution to this problem is proposed on its basis. Thus,
experimental studies were conducted using the developed models of GPU. The experiments were
carried out in normal modes and in the event of surging.

Keywords: surge, supercharger, transient, automatic control system, disturbance.

VIIK 681.5

IMpo6ema JukBUaAAUMY oMMaka HarHeTaTeas I'TIA.
IIpaktuka skcruryatanmuu [TIA mokas3piBaeT, 4TO B MPOIECCE €ro padOThl 4acTO BO3HUKAET
MOMITaX HarHerarens. [IpHUMHON BO3HMKHOBEHHS TIIOMIIaXKa SIBISETCS pe3Koe CHIDKEHHE
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NOTpeOJIeHUs] ra3a Ha BBIXOJIE HArHeTaTels, YTO NPHUBOAUT K ocrtaHoBke [TIA u OGosbium
HSKOHOMHYECKHM ITOTEPSIM.

IMomnax B narneratene I'TIA xapakrepu3yercst HeOOJBIIMMHU WM CHIbHBIMU KOJEOaHUSMHU
YacTOTHI BpallleHHs], IIyMOM M BHOpanueil B ra3oBoi 00Bs3ke HarHerarens. [lommax HarHeTaresns
MOXET BO3HMKaTh, KOTJa arperar paboTaeT Ha CpeJAHEM YPOBHE MOIIHOCTH, M3-32 M3MEHEHHS
peXnMa B MarucCTpald WM PE3KOM CHIDKCHHH 000poToB poropa cmioBoit Typ6ouns! (CT). Ha
pucyHke 1 nokazana cxema ycrporictsa ['TIA.

I 7 ]
| E‘ E‘i
Jalai=Ialagli]

[ -
1-Komnpeccop 2azoeceHepamopa 6-Ban Hazpy3ku
2-Kamepa ceopaHusi 7-Pomop HacHemamens
3-TypbuHa 2a302eHepamopa 8-Kopnyc HaezHemamensi
4-Cunoeas myp6buHa 9-®yHdameHm

5-BbixnonHoe ycmpolicmeo

Puc. 1. Cxema ycmpoticmea I'TIA

PaccmoTrpeHHBIe KOHCTpYKTHBHBIE 537eMeHTHI [TIA MoryTr OBITP TpEACTaBICHHI B BHUJE
CTPYKTYPHOH CXEMBI, TOKa3aHHOH Ha pHCYHKe 2. DTa cXeMma WUTIOCTPUPYET CBS3H MEXKIy
ocHOBHBIMH 351eMeHTamu ['TIA.

Gainl

Integrator 1

PH

Scoped

Puc. 2. Cmpyxmypunas cxema I'TIA

[Ipu MopmennpoBaHWM NOMIIaXKa HAarHETATENs MCIOJIb30Bajica rpaduk 3aBucumoctd Py n G
Haraerarens (puc. 3).
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Puc. 31. Xapaxmepucmuxa nacnemamens. I paguru 3asucumocmu P, u G,

I[Tpu cocTaBneHUH MOJETH HaTHETATEIs HCTIOIB3YIOTCS CICIYIOIHE COOTHOILCHUSL:

1) VYpasuenue cBobogHOI TypOuHEI (Harwerarens): 7,n, +n, = kny;

2) VYpasuenme masnenuss P,: P, = Py + koAn + k;An — aAG, — —BAG? + f,(t), tne Py —
HadajbHOE JaBiicHHE B TpyOompoBone, paBHoe 50 atm (0,5 mo momenu (pucyHok 1)); AG, —
YBEIMUYEHHUE pacxoja Bo3lyXa 3a CUeT BpalleHus Harueratens (puc. 4, 5).

07

05
04

o1

0

o 2 4 6 8 Ll

Puc. 5. Ilepexoonuwiii npoyecc npu P, = 0,94

3) Ypasuenue rpanunsl nomnaxa 0,7=P,: P* = 0,7 + kyn;

4) Ypasuenue padoueit muaun: P, = kqgn; P, = 50 + kyn.

5) Vpasuenue mpu nommnaxe: P, =P, — f,(t); f, =05 W(s) *e ™%, rne 7,=1,5-2 ¢ —
BpEMSI JIOCTHIXKCHUSI TPaHUIIBI TOMITaXKa,;

6) VpaBHeHue kommeHcaimn (THKBUmanmu) nomnaxa: P, = Py + AP — f,(t) + Euns Feosn =
0,5« W(s) * e ™25,

Ha ocHoBe pa3pa®oTaHHBIX Mojesell KOMIUIEKCa OBIIIM NPOBENCHBI SKCIIEPUMEHTH! M BBIIAHbI
CJIeYIOIIIe PeKOMEH JalliH:

1. TIpu oTCyTCTBHU KaHaja KOMIEHCAUU P, MPOUCXOAUT MoMmax (puc. 6).

23



Puc. 6. Ilepexoouwiil npoyecc npu omcymcmeuu Kavana Komnencayuu P,

2. Tlpu Hanu4Mu KaHalla KOMIIEHCALIUH TIOMIIaX OTCYTCTBYET, €cliu T, = Tq; P, = 0,94 (puc. 7).

Puc. 7. Ilepexoonviii npoyecc npu Haruduy KaHaia KOMNeHcayuu u 3a0aHHbIX 3HAYeHUsxX T, = 11, P, = 0,94

3. Ilpu Hanu4uu KaHalda KOMIICHCAIIMU U T,>T; MNPOUCXOJHUT 3a0pOC JaBJICHHS, a 3aT€M OHO
BO3BpallaeTcs K HOpMaJTbHOMY 3HAYEHUIO (pHC. 8).

Puc. 8. Ilepexoomnwiil npoyecc npu HAIUYUY KAHAA KOMIEHCAYUU U To>Tq

4. Tlpu HaMMYMU KaHAlA KOMIEHCAIMH H T,<T; MOPOUCXOMUT MaJCHUE [ABICHUSI C
MOCIIEAYIONUM €T0 BOCCTAHOBJIEHUEM (puC. 9).

Puc. 9. [lepexoonwiil npoyecc npu HaIUYUY KAHAIA KOMIEHCAYUU U To<Tq

HJ’IH JIMKBUJAllMKW IIOMIIa>kKa HGO6XO,HI/IMO OCYHICCTBUTH TIIEPCIIYCK BO3JyXa C BbIXOJa
Harue€rarecyid Ha €ro BXO.
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Hasnenue P, pacreT no rpanun nomnaxa. Eciy He NPUHSTE MEpBI, TO B Pe3yJbTaTe IIOMIAXa
P, magaer Ha Benmmuuny AP,=f,(f). Eciu ¢ onepexxeHueM yBenWUHUTh Py Ha BenwauHy AP, , TO
MOMITIAK HE MPOU30MIET.

Takum  oOpazomM, ¢ wucHonb30BaHMEeM  paspaboraHHelx — Mozened ITIA  mpoBeneHs
SKCHEPUMEHTAIBHBIE HCCIIEOBaHUA. DKCIIEPUMEHTHI MPOBOIMINCH Ha INTATHBIX PEXUMaxX M IIPU
BO3HMKHOBEHHH TOMITa)Ka. DKCIIEpUMEHTHI Ha Mosienn [ TIA mokasaim, 4To cucteMa aBTOMaTHYeCKOro
ynpasienusi komruiekca [TIA obecrneunBaeT OTpaOOTKY M3MEHEHHMH 3aJaHHMsl M BO3MYILCHHH IO
BBIXOJIHOMY [IaBJICHWIO, CIJIQXHBas IEPEXOMHbIE TIPOLECCHl M yMEHBIIAs BO3JCHCTBHE Ha
MarucTpajbHbIM Ta30MpoBOJ IpU ASHCTBUM BO3MYILEHHMH. B mpolecce skcnepuMeHTa MOCPENCTBOM
TIOBBILICHNS JIABJICHUS B TPYOOIIPOBO/IE Ha BBIXOJIE HArHETATENs OBLT OCYIIIECTBIICH IIEPEITYCK BO3AyXa
C BBIXOJa Ha BXOJ, YTO MNpPEIOTBPATWIO BO3HMKHOBCHHE NoMMaxa. CHcTeMa aBTOMATHYECKOTO
yIIpaBiIeHHs OOecIIerIa INABHOCTh TIEPEXOIHBIX MPOLIECCOB X YMEHBIICHNE BEJIMIHHBI BO3MYIIICHNS,
(dopMupys yrpasisromnIie Bo3aeicTus Ha [ TIA.
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Abstract: among the various sources of alternative energy, wind and solar energy are two
prominent and promising alternatives to meet the future electricity needs of mankind. As a rule,
these sources are integrated into distribution networks to ensure local consumers. If the power
generated by these sources is large, then they are either integrated at the distribution level, or can
operate in island mode, if possible. Adaptive retransmission and non-adaptive retransmission
schemes are discussed in the literature to protect electrical networks that experience dynamic fault
currents and frequently changing network topologies.

Keywords: distribution systems, distance protection, asynchronous generator with double feed,
micro grid, protection, renewable energy source.
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The design and selection of proper protection schemes is very important for the management
and operation of power systems. This helps improve power reliability, reduce damage to power
equipment and ensure the safety of operating personnel. The protection philosophy has proven
itself for power systems in which conventional synchronous machines are used as the main source
of failure. Their protection schemes are developed at the planning stage and are reviewed from time
to time whenever new sources of faults connect to the network. The integration of renewable
energy sources into the grid changes the level of damage, and the input power is intermittent.
Protection schemes that were developed at the planning stage can work reliably with low
penetration into raw materials from renewable energy sources (RES). But a large penetration into
the RES leads to a false triggering of the overcurrent relay on the distribution feeders, and their
effect can reach the remote relay of the transmission system. Based on the experience of the
operator, the existing protection problems are not so serious, and the existing protection methods
will be able to protect the system with the desired reliability. To ensure universal access to energy,
by 2030 the International Energy Agency predicts an increase in energy consumption of renewable
energy sources by 470 TWh (mainly due to renewable energy sources and diesel fuel) against 368
TWh using energy systems (mainly from fossil fuels). The development of protection schemes for
such volumetric dynamic energy penetration is a serious problem for power system protection
engineers. According to the power produced (rating) of renewable energy sources, they are widely
classified as micro-renewable energy sources (1 kW-5 kW), small renewable energy sources (5
kW-5 MW), medium renewable energy sources (5 MW-50 MW) and large renewable energy
sources (50 MW) —300 MW) [1]. The NREL report [2] pays a lot of attention to renewable energy
issues in US power grids. The penetration levels are treated as 30% -90% for the 2050 grid
scenario. Currently, the penetration levels of renewable energy sources constitute no more than
40% of the total system capacity. If penetration levels make up more than 40% of the system's
throughput, then we can consider it as renewable energy sources with a high penetration level [1-2].

The development of new protection schemes for RES-related power supply systems is a new
area. These schemes can be broadly classified as philosophies of adaptive protection and non-
adaptive protection. Relay settings must be changed in accordance with the changing level of
failure in power systems. All relays, switching devices and control centers must be connected via a
reliable bidirectional communication protocol to implement adaptive protection schemes. In non-
adaptive protection circuits, the short-circuit current contribution from RES is minimized or
blocked by the placement of external devices on the power supply during fault periods [3], [4].
Thus, it is not necessary to change the relay setting when the fault levels in the power supply
change due to the intermittent operation of the connected RES. High penetration of the RES can
create problems of insufficient or excessive coverage of the overcurrent relay, and can also affect
the setting of the range of long-distance relays on transmission lines upstream and lead to improper
coordination of the operation of remote relays. The future power system requires modified
protection schemes. This requirement will be essential in the case of using photovoltaic renewable
energy sources based on an inverter. The short-circuit currents of these resources are extremely
small, and protective devices may not recognize the normal load and the failure state due to the thin
gap between them [5]. In the future, it is necessary to develop new protection circuits that are
suitable for a weak short-circuit current source. In particular, the development of protection
schemes for autonomous networks/islands is a new area of research in energy systems. These
power systems have either alternating current or pure direct current in nature, where protection
circuits require additional consideration. In this review article, the advantages and disadvantages of
various existing protection schemes with the integration of renewable energy sources in power
systems are discussed. The possibility of implementing these protection schemes for futuristic RES
with high penetration into power systems is also discussed. The content of this review article is
presented as follows, protection issues in RES-related distribution systems are presented in Section
II, and protection issues in RES-related transmission systems are presented in Section III, and
micro-network protection schemes are presented in Section IV. The conclusion and future scope of
research in the field of renewable energy systems is also presented at the end of this article [3].
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Distribution systems are primarily protected by current sensors such as overcurrent relays (OC),
master keys and fuses. These devices monitor the current flowing through the protected element
and generate a trip signal to the circuit breaker if the leakage current exceeds a predetermined
value. The protection philosophy of distribution systems has been developed on the basis of the
assumption that they are radial in nature, and the flow of energy is always unidirectional from
source to consumer [2].

In the case of a multi-generator system, the power flows are not unidirectional, and the short-
circuit currents will flow in any direction depending on the fault location. Directional overcurrent
relay (DOCR) is the best solution to avoid sympathetic interference in multi-loop systems. But in
the case of a large penetration of RES, due to their intermittent nature, the levels of network
failures will vary relative to the level of penetration of RES. A DOCR with a fixed time scale
setting (TDS) and a plug multiplier setting (PS) will not protect the feeder from a large RES
penetration. In particular, the change in the damage current primarily depends on the type, rating
(penetration) and place of the integration of RES into the network [3]. As shown in Figure 1, the
fault comes from both the network and RES. For a short circuit near relay R2, the short circuit
current observed by relay R2 will increase and decrease for relay R1 depending on the nominal
value of RES and the impedance RES. A change in the fault level visible by the relay will result in
insufficient relay operation.

Rl I R2

iA
L g |
|

U

GRID

Fig. 1. RES integration into existing network

The contribution of damage level from synchronous RES (small hydropower plants) is in the
range from 5 to 6 times the rated current. In addition, photovoltaic RES based on an inverter has a
weak current contribution of damage in the range from 1.1 to 2 times the rated current. In this case,
the existing overcurrent relay cannot detect a weak fault current. In the last section of this review
article, the authors discuss new protection schemes based on voltage and current, which can
effectively provide protection for inverter-based photovoltaic systems [3].

Dazzle protection. As discussed above in figure 1, the short-circuit current measured by R1 will
be less than without RES. This reduction in short-circuit current will cause the R1 relay to not
work, and is called a blinding relay operation [3].

False blackout or sympathetic blackout. The integration of large-scale renewable energy
sources into distribution systems leads to the bi-directional transfer of short-circuit current to most
feeders lines. A non-directional overcurrent relay may not provide the necessary protection for
these networks during supply from the RES. As shown in figure 2, in the event of a malfunction,
relay R2 may switch off in the opposite direction due to the direct operation of relay R1.

GRID

Fig. 2. Sympathetic tripping of relay R2 due to RES in feed
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Fig. 3. Emerging problems due to RES connection

These types of alarms are known as false alarms. In large interconnected distribution systems,
several relays may experience failure levels exceeding their trip value and may turn off to the
desired main/backup relay, which leads to the isolation of most of the network. These types of false
positives are known as sympathetic positives.

Emerging problems. As shown in fig. 3, if the short-circuit current level measured by R2 is
sufficient to turn it off, this will result in the isolated operation of the RES with its local connected
load. Power imbalances in an isolated network can lead to instability of the island network.

Loss of coordination. False/sympathetic/blind relay operation from downstream to upward
feeders leads to successively false relay operation. This type of fake relay is cascaded in a manner
known as loss of coordination.

Problems with automatic re-activation As shown in figure 4, when the fault is partially cleared
from the reclosing bus, it still supplies the RES. The injected short-circuit current RES can induce
an arc through a recloser and can transform a temporary fault into a permanent fault.

fault

Recloser g

GRID RES

Fig. 4. Auto recloser problems with RES integration

Protection schemes for a renewable integrated power grid are an important emerging area of
energy research. The highly volatile and intermittent nature of the renewable results in various
network topologies leads to a change in failure levels. Relays that are set to a fixed fault level for a
predefined network topology will experience different fault levels. This will lead to a loss in the
coordinated protection of the relay [6-11].
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SHAUUMENbHOU CMeneHu 3deUCUMm OM HANPSJICEHUs U MOKA. Yuumvleas, 4mo HANpSiCceHue He
UBMEHSIemCsl 60 6peMsi  Npoyecca pacnpeoenienus, Ccemu pacnpedeisiomes 6 npoyecce
pacnpeoeneHus.

Knrouesvie cnosa: snekmpuueckuii mox, MOWHOCMb, PACAPEOCTUMENbHbLE YCMPOUCME.

APPLICATION OF THE FIRST LAW OF THE KIRCHHOF IN THE
ELECTRICITY SYSTEM
Yigitaliyeva D.O.

Yigitaliyeva Dilshoda Oqiljon qizi - Teacher of Physics,
SECONDARY SCHOOL Ne 29,
FERGHANA, REPUBLIC OF UZBEKISTAN

Abstract: Kirchhoff’s first law is that it applies to virtually all networks and is relevant to many
systems. According to the tariff of the first law, the sum of currents per node is equal to the sum of
currents. The same law in the article explains the widespread use of electricity in the electricity
distribution system. The power supply is highly dependent on voltage and current. Given that the
voltage does not change during the distribution process, the networks are distributed during the
distribution process.

Keywords: electric current, power, switchgears.

VIAK 621.311.24

MHorye mnpakTHYeCKne W TEXHHYECKHe IpoOJeMbl HEOOXOIMMO HCIOJIB30BATh LIS
OTpeJieTIeHUs] 3HAYEHHH TOKOB W HANpPSHKEHHMH B YacCTAX CIIOKHOH CETH HEM3MEHEHHBIX
anekrpryeckux nerneit. [IpaBuna Kupxroga 3HaYNTETHHO 00JIErYaroT 3TH BEIYUCIeHus [ 1].

;Ik =0 "

ITepBoe mpaBuno Kupxroda ocHoBaHO Ha TOM (akTe, YTO TOK Uepe3 IeNb SBISETCS
cTanroHapHBIM. [IpH 3TOM YCIIOBHH 3JIEKTpHYECKHE 3apsiibl HE JOJDKHBI COOMPATHCS HHU B OJTHOU
Touke mpoBojsamed menu. [Ipexxae dem ommceiBaTh mpaBmia Kupxroda, HE0OXOAWMO BBECTH
moHATHE y37ma. Kak y3en K TOouke COEOMHEHHs, INle BCTpedaroTcs 0Oojee IBYX NPOBOIHUKOB
JIEKTPUUYECKOH 1IeNH, YIIOMHHAETCs Kak AJredpandeckasi CyMMa TOKOB, BXOJSIIMX U BBIXOSIINX
u3 y37a, paBHa HyJt0 (paBuio 1):

OOImIenpuHATO, YTO TOKH, IOCTYMAlONIMe B Yy3€J, SBJSIIOTCS IIOJIOKHUTEIBHBIMU, a TOKH,
BBIXO/SIINE U3 HET0, OTPUIATENILHBI, HAIPUMeEp, PUMeHss npaBmio Kupxroga Kk nmpoBOgHUKaM,
IPUCYTCTBYIOLINM B y311e A Ha pucyHke 1:
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Puc. 1. Pacnpedenenue snexmposnepuus 8 31eKMpuU4ecKux cemsx

IMpumenenne 3akoHa Kupxrodga B IJICKTPUYECKHX CETAX IMUPOKO HCIOIB3YeTCS MpHU
pacmpeneneHuy JIEKTPOIHEPTUN B PaCIpeleUTEeNbHBIX CceTsaX. KOMIOHeHTaMH 3JIeKTpUYecTBa
SIBIISIFOTCSL  HampsDKEHWE W TOK. B CBA3M C TMOCTOSHHBIM HAaNpsDKEHHEM B YCTPOHCTBax
pacnpeneneHus HalpsH>KeHUs OCYILECTBIIIETCS paclpeieieHUe 10 CeTH.

L -1,-1,+1,+1,=0 (

UroObl paccYHTaTh TaHHYIO CETh, CHaYalla pACCUUTHIBAIOTCS 3HAYCHUS aKTHBHOW U PEaKTUBHOM
MOIIIHOCTEH C y4E€TOM BBIYHCIUTEILHON MOITHOCTH MOTPEOUTEIS.
> P=P+ P+ P++P, 3)
2Q=Qi+ Qi Q- +Q, 4)
S=CPH+3Q” (5
PaccuuTanHple noTepy MOIHOCTH OT y3J1a 10 ONPEJIEICHHBIX 3HAUYEHUI pacCUUTHIBAIOTCS.
AP=(r,*L*S%)/U,’ (6)
AQ=(x,*L*$*)/U,’ (7
CornacHo pe3yJsibTaTaM, MOIIHOCTH CKJIaJIbIBAIOTCSI BMECTE.
Y82 = (IP+ APY+H(IQ+AQP (8
BrimonHseTcst pacyeT KaXkJI0i JTUHUU U OMpENeNsieTcsl pacipe/ielieHne MOIHOCTH IO y3JIaM K
UCTOYHHUKY.
Ecnmu mpomecc pacnpeneneHus OpraHu30BaH JOHKHBIM 00pa3oM, MOXKHO OyleT YMEHBIIHMThH
MOTEPU MOIIHOCTU. IJTO COKOHOMHT DJHEPreTHUYECKHUE PEeCypChl, KOTOpblE HE MOTYT OBITh
B0O300HOBINEHHI [2-13].
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MOIOIIUE PABOYUE MMO3UIIUHA ABTOMATHYECKUX JIMHUA
®OTOJIUTOTIPA®HUH HA IIJIATAX TOHKOIIJTEHOYHBIX
MUKPOCBOPOK 1 NIOJYITPOBOJAHUKOBBIX IIVIACTHUH C
AJAIITUPOBAHHBIMU TEHEPATOPAMM INEHbBI
IHonos B.B. Email: Popov1163@scientifictext.ru

Ilonog Buxmop Braoumuposuy - cneyuaiucm no OaHHuLM,
00O Opex Analytics, e. Yukaeo, Coedunennvie [[Imamuvt Amepuxu,
Mazucmp KOMRbIOMEPHBIX HAYK,
Kopuennvcxuii yuusepcumen, 2. Hvio Hopx, Coedunennvie Ilmamu Amepuxu,
baxanasp mexampoHuKu u pooomomexHuxu,
Mockosckuil 2ocyoapcmeenuviil mexnudeckuul yHusepcumem um. H.D. baymana, . Mockea

Annomayusn: 6 0aHHOU pabome paccmampusaromes mouwue paboyue no3uyUY agmoMamuyecKux
aunul  gpomonumoepaguu. OchosHoe eHuMaHue QOKYCUPYemcs Ha ONpocax MOoOepHU3aAyuUl
o0bopydosanus Ha baze aunull Gomorumozpagduu Ha NAAMAxX MOHKONIEHOYHBIX MUKPOCOOPOK U
NONYNPOBOOHUKOBLIX NIACUH C UHmMezspayuell 2eHepamopos neHvl, NpeocmasiAiowux codoll
MexampoHHHoe (U, NOMeHYUanbHO, pobomomexHuueckoe) ycmpoucmeo. Asmop noopobHO
onucvleaem npuHyun Oeicmeus pabouell NO3UYUU ¢ UHMESPUPOBAHHBIM 2eHePAMOPOM NeHbl KAK
CNIOJCHOU MexampoHHOU cucmembl. [Ipusooumca O0emanvHas KiacCUQUKaAyus npeodsoHCeHHO20
MEXHUYeCK020 peuleHus 6 uacmu cnocoba. Asmop 6 Oemansx onucvleaem OmoenbHble
CmpyKmypHbvle KOMNHOHEHMbl yeHmpugyau paboueii no3uyuy Mooyis JUHUY Gomoaumozpapuu u
ux ezaumocesasu. Taxdce 6 cmambe ONUCHIBAEMCS OYEHKA MEXHOIOSUYECKO20 U KOMMEPYECKO20
nomeHyuana u3oOpemenus, OCHOBAHHAA HA CPAGHEHUU C CYWeCmEYIOWUMU YCmMpoUucmeamu,
UCX0051 U3 KOMOPOU 0eAemcsi 6b1800 0 NPesoCxXo0cmee npediasaemo20 PeuleHusl.

Knrwouesvle cnosa: aspoounamuueckuii 2enepamop neHvl, PoOOMOMEXHUKA, MexXampoHuKd,
ABMOMAmMu4ecKkas nPOU3800CMEEHHAS IUHUSL.

CLEANSING POSITIONS OF AUTOMATIC PHOTOLITHOGRAPHY
LINES BASED ON THIN-FILMED MICRO-ASSEMBLY PLATES
AND SEMICONDUCTOR PLATES WITH INTEGRATED
FOAM GENERATORS
Popov V.V.

Popov Victor Viadimirovich - data Scientist,
LLC OPEX ANALYTICS, CHICAGO, UNITED STATES OF AMERICA,
Master of Engineering in Computer Science,
CORNELL UNIVERSITY, NEW YORK, UNITED STATES OF AMERICA,
Bachelor’s Degree in Mechatronics and Robotics,
BAUMAN MOSCOW STATE TECHNICAL UNIVERSITY, MOSCOW

Abstract: in this article cleansing positions of automatic photolithography lines are considered.
Main attention is focused on a problem of modernization of equipment based on photolithography
lines with thin-filmed micro-assembly plates and semiconductor plates with integration of foam
generators which are the mechatronic devices (and can be extended to be robotic). Author
describes in details the operating principle of working position with integrated foam generator as a
complex mechatronic system. The in-depth classification of the suggested engineering solution is
provided in terms of method. Author describes in details different structural components of the
working position centrifuge of photolihography line module and their interconnections. In this
article author also provides the examination of the technological and commercial potential of the
invention based on comparison with the existing devices which results in conclusion of the
supremacy of the suggested solution.

Keywords: aerodynamic foam generator, robotics, mechatronics, automatic industrial line.
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BBenenue

B TeXHOJIIOTHYECKOM IMPOIIECCEe MOTYIPOBOIHUKOBOIO MPOU3BO/ICTBA U MPHU MPOU3BOJICTBE ILIAT
TOHKOIUIEHOYHBIX MHKPOCOOPOK M WX O3KBHBAJCHTOB OINEPAMd OTMBIBKH M TOATOTOBKU
MMOBEPXHOCTEH UMEIOT pelaroliee 3HaUCHHE I 00CCIICUeHUs HaIJIeKaIiero kayectsa. [Ipu atom
BCErJla CYIIECTBYET JBOSKHU TOIXOJ K BBHIOOpY HamOoJiee MOAXOISIICTO BapHaHTAa: BapHaHTa C
MIPUMCHCHUEM XUMHUECKUX PEarcHTOB U BAPUAHTOB 0€3 MPUMCHEHUS TaKOBBIX.

[IpuMeHeHHE XUMUYECKUX PEareHTOB YIPOIACT 3a/1a4y B [IEJIOM, HO BHOCHUT B TPOIIECC ICITBIN
PSAA YCIIOBHIA, KOTOPBIC BHAaYalle MOXHO OTHECTH K pa3psily BTOPOCTEICHHBIX, €CIIU HE OpaTh BO
BHUMaHHE BO3HHUKAWOIIME MPH 3TOM B JaJbHEWIIEM 3KoJorHuYeckue mnpodiaemsl. Kpome Ttoro
CTOMMOCTh XUMUYECKUX PEarcHTOB U OCOOCHHO YTHIIM3AI[HK OTXOJ0B C X HATMYUEM TpeOyIoT BCE
OONBIINX 3aTpaT, KOTOPHIC CYIIECTBEHHO BIHUSIOT HAa KOHEYHYH) CTOMMOCTh 3JICKTPOHHBIX
npoaykroB. Ho mpoOsiembl He OrpaHUYMBAIOTCS TOJBKO CTOMMOCTBIO, a YCYTyOJSIOTCS TeM
0OCTOSITENILCTBOM, 4YTO OYHCTKA M PEreHepaiys. OTXOIOB TPOU3BOJCTBA TPEOYIOT TaKxke
CICIMATBHOTO  JOMOJHHUTEIBHOTO TEXHOJOTHYECKOrO 000pyI0BaHUs, MPOU3BOICTBCHHBIX
IUTIOINAACH U 00CTYKHBAIOIIETO MIEPCOHANA.

B Takoii cuTyaluu HMMEET CMBICI JCTAJLHOIO aHaIHM3a JIIOOBIX AbTCPHATHBHBIX PCIICHHIA,
0COOCHHO TEX, KOTOPHIC MMO3BOJISIIOT CBECTH K MHHUMYMY MOTPEOJICHUE XUMHYCCKHX PEarcHTOB U
mpU 3TOM OOECIIEYMBAIOT OCTATOYHBIM YpPOBEHb KadecTBa. K Takoro pojga TEXHUYCCKHM
PEIICHUSIM MOYKHO OTHECTH a’pPOJMHAMHYCCKHE U TUAPOJUHAMUYCCKHE TCHEPATOPhI MEHBI U
MPOU3BOJIHBIC TEXHUUYECKHUE PEIICHUS , MPU PEATU3AlUU KOTOPHIX HCIOJB3YIOTCS aHAJIOTHYHbIC
KOHCTPYKTHUBHBIC, (DU3NUECKHE M TEXHOIOTMYCCKUE MPUHIIUIIBL.

TeHepaTopsl neHbI 6€3 HCMOJIL30BAHUS XUMUYECKHX PEAreHTOB

Kak mokazama mepBUYHAs NpaKTHKa, WHTErpAlUs B CIOKHUBIIYIOCS HH(PACTPyKTYpy
CHELUATbHOTO TEXHOJOTHYECKOTO 000pydOBaHHs s, Hampumep, Qotonutorpaduu u
TEXHUYECKOM XWUMHH, MPOCTHIX, KOMIAKTHBIX W HAAEKHBIX pelleHud 1Mo (GOPMHUPOBAHHIO
TCHEPATOPOB TEHBI, pPA0OTAOMIMX [0 ad3POAMHAMHYCCKOMY TMPUHIMIY K CIIOCOOHBIX B
OMpPENeIEHHBIX YCIOBUAX paboOTaTh U MO TMAPOJIWHAMUYCCKOMY MPHUHIIMITY, SIBJISIOTCS HauOoJee
ONTUMAJILHBIM M PEaJbHO BHEIPSIEMBbIM MPEAMETOM MOIU(PHKAIMU, HE TPEOYIOIIUM K TOMY Ke
KaKMX-TO CTPYKTYPHBIX M3MEHCHHI B 0a30BOM OOOpPYIOBAaHMH H €r0 MPUHIMITHAIBHBIX
KOHCTPYKTHUBHBIX M TEXHOJIOTHYECKUX PEIICHUSX. PACCMOTPUM MPUMEPHI TaKOW MOJACPHU3AIMN Ha
6a3e nuHUi GoTonuTorpaduu Ha MIaTax TOHKOIUIEHOYHBIX MHUKPOCOOPOK M MOJIYIPOBOAHUKOBBIX
wractuH (puc. 1).
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Puc. 1. Buobi 2ubKkux agmomamuszuposantix Mooyieti pomoaumopaduu Ha niamax moHKORJIEHOUHbIX
MUKPOCOOPOK

Onucanue paﬁoqeﬁ NMO3UIUA ¢ UHTEITPUPOBAHHBIM I'CHEPATOPOM IEHbI
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Puc. 2. Llenmpughyea pabouei nosuyuu Mooyisa IuHuY Gomorumospaguu Ha niamax moHKONIEHOUHbIX
MUKPOCOOPOK U MOOYel (pomonumozpaduu Ha Noaynpo8oOHUKO8bIX NIACUHAX, Ouamempom 00 300 mm

Hudpamu Ha pucyHke oOo3HaueHbl: / - MOJNYNPOBOJHUKOBAs Iuiara, auamerpoMm 300 mwm; 2 -
3axBar poboTa (MOXET OBbITh a3POAMHAMHYECKHN WM OECKOHTAKTHBIN); 3 - 2JIEeMEHThI KOHCTPYKIIMU
pyku poboTa; 4 - TMOJBOA CXKAaTOTO BO3AyXa K pyke poboTa; 5 - KOHUYECKUH pactpyO
pacrpefensonMid TMeHy MO0 OTMBIBAEMOW IOBEPXHOCTH; 6 - BHYTPEHHSS IOBEPXHOCTh CTOJA
paboueii Mo3KIMK MO KOTOPOH JIBMIKETCS CKATBIN a3, yoajsiolnil 0TpaboTaHHYIO NeHy B COOPHHUK
0TpaboTaHHO TIeHbl; 7 - EMKOCTh pabodel MO3WIMH, KOTOpas CIy)KHT COOPHHKOM OTpaOOTaHHOM
neHsl; 8 - OTBEpCTH B KOpITyce paboueil Mo3WIMM MO KOTOPHIM OTpaboTaHHAs NeHa CIMBACTCS B
COOpHHK OTPaOOTaHHOH ITeHBI; 9 - COOPHUK OTPabOTaHHO TIEHBI (KOJIBIICBOH); /() - BEHTUIIH B JTHHIIIC
cOOpHMKa OTpaOOTAaHHOW TIEHBI, 4Yepe3 KOTOpbIH OTpaboTaHHAs II€HA CIIMBACTCS B MOAYJb
pereHepary IMeHbl U COMYTCTBYIONINX KUAKAX M a3pO30JIbHBIX BemecTs; // - pabounii 3a30p MexIy
TIOJTyTIPOBOJTHUKOBOW IUTATOH M MEXIy CTOJOM paboduei MO3WIMH, B KOTOPOM OT IEHTpa B
panuanbHBIX — HANpPaBICHUSX IBIDKETCS II€HA, OTMBIBAIOIIAS IMOBEPXHOCTH MOIYNPOBOJHUKOBON
IUTATHl ¥ OJHOBPEMEHHO OYHIIAIONIAst 3Ty MOBEPXHOCTh OT 3arps3HAIOMINX YaCTHIl U YHOCSIIAs 3TH
4acTHLBI B COOPHHUK; /2 - pabounii 3a30p MeXAy CTOJIOM paboueit mo3uiuu (00paTHON CTOPOHOMH) 1
BEpXHEH IUIOCKOCTHIO KOPITyca, IO KOTOPOH IBIDKETCS OYHIIAIONIMNA MOTOK C)KaToro rasa; /3 -
HaKOIUTENbHBII KOHYC BCTPOEHHOTO TeHepaTropa MeHBl; /4 - KOHNYeCKOe OCHOBAaHHE KOHUYECKOTO
pediekTopa BCTPOGHHOTO TeHepaTropa IMeHsl; /5 - marpyOoK JUIsl ToJayd C)KaToro raza B CHCTEMY
OYNMCTKM M YAAICHHS OTXOJOB M3 paboyell MO3MIMU B KOJBLEBOW COOpHHK; /6 - KOHWYECKUI
OTpakaTeJIb TeHepaTopa IEHBI, PaclpeAeITIONMI TTOTOK CXXAToro Trasa Iiepe]] rnojadedl B 30HY
(opMupoBaHus TIeHbl; /7 - marpyOOK Uil MOJAuM CXKATOro ra3a B CHCTEMY OYHMCTKH U yJajeHHs
OTXOJIOB M3 paboyell MO3MIMM B KOJbLEBOM COOpHUWK; /8 - maTpyOOK Ul MOJAaYd OCHOBHOTO
pabouero areHTa B reHepaTop NeHsl; /9 - BepTHKAIbHBIE KaHAJIbI, 110 KOTOPBIM OYHMIIAIOIINHA CoKaThIH
ra3 paBHOMEPHO paclpeessieTcs o Kpyry pabodel Mo3unum.

[punun neiicTBus pabodeil MO3UINK C MHTETPHPOBAHHBIM T'€HEPATOPOM IIEHBI CIICAYIOMINH.
[TomympoBoTHUKOBAs IUTaTa 3aXBAaTBIBAETCS AadpPOAMHAMHYECKHMM 3aXBaTHBIM YCTPOMCTBOM B
KOTOPOM 3aXBaThl PACIOJIOXKEHBI IO OKPYXHOCTH. A3POJMHAMHYECKOE 3aXBaTHOE YCTPOWCTBO
YCTaHABIMBACTCSA KOHIEHTPUYHO (KOAKCHAJIBHO) OCH TEHEeparopa MeHBL. [ eHepaTop MEHBI
Ha4YMHAET BHIPA0ATHIBATh MEHY, KOTOpas MO 00pa3oBaBIIEeMYCsl KaHATY MEXIy oOpabaThiBacMoOi
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MIOBEPXHOCTBIO MOJIYIPOBOJHUKOBOM IUIATHI M BEPXHEH IUIOCKOCTBIO KOpITyca pabodell MO3HINH
IIOCJIE 3aBepUICHUs] 00pabOTKK IOBEPXHOCTH IMOJYNPOBOJHUKOBOW IIIATHI CIyBaeTcsi B COOPHUK
0TpabOTaHHO MEHBI U COMYTCTBYIOIIMX OTXOOB.

Knaccudukanus TeXHH4eCKOro penieHust B YaCTH crocoda

1. Crioco0 a’3poJiHaAMHYECKOH OTMBIBKH ITOBEPXHOCTEH, BKITIOYAIOLINA:

1) hbopmupoBaHre B ClIO€ JKHAKOCTH, B KOTOPOW OCYIIECTBIIICTCS OTMBIBKA, JIOKAIBHOM,
MOJBIKHOM KaKk MHUHHMYM B IBYX KOOpAWHATAaX OJHOW IUIOCKOCTH, OOBEMHOW 30HBI IICEBIO-
KUISIIIETO MOIOMIETO KOMIAYH[a, COCTOSINETO0 M3 adPOJMHAMHYECKOTO M THIPOIMHAMHYECKOTO
KOMITOHCHTOB;

2) dpopmupoBaHne B OOBEMHOH 30HE TIICEBAO-KUILIIETO MOIOMIETO KOMIAyH[a,
KOHHYECKOT'O0  KOJBIIEBOIO IIOTOKAa C BBICOKMM YPOBHEM TYpOYJIEHTHOCTH, HMEIOIIETO
BHUXPEBYIO TOPOHJAIBHYIO (OpMY;

2. YcTpoHCTBO AN a’pOJUHAMUYECKOrO BCIEHHBAHUS M CMEIIUBAHMS JKUJKOCTEH,
MPEUMYIECTBEHHO B BUJI€ BOJHBIX PaCTBOPOB, MPEUMYIIECTBEHHO HMEIOIIUX B CBOEM COCTaBe
OpraHWYecKHe M HEOpPraHWYeCKHe O KUJAKHE KOMIIOHEHTBI, M HaXOMAAIIUXCS B COCTOSHUH
JBIKEHUS, coJeprKaliee:

1) TMAPOAMHAMUYECKYIO CHCTEMY JUIsi BBOJa, IpeoOpa3oBaHWs, BbIBOAZ U pasroHa
MIOCJIEI0BATENIFHO TTPeo0pa3yeMbIX MO (OpME M HANpaBICHUIO JBIKEHUS CKOPOCTHBIX MOTOKOB
OJTHOTO M3 KUIKAX KOMIIOHEHTOB, HAIIPABIIIEMBIX B YKa3aHHYIO CUCTEMY II0]] IaBJICHHUEM;

2) THAPOANHAMHUYECKYIO CHCTEMY JJsI BBOJA, NpeoOpa3oBaHMs, BHIBOAA M  Pas3roHa,
MIOCJIEI0BATENIFHO TIpeoOpa3yeMbIXx 1Mo (GopMe ¥ HANpPaBJICHUIO JABMKEHHS IIOTOKOB BTOPOTO
KHUIKOTO KOMIIOHEHTa, HAaNpaBIsieMOT0 B YKa3aHHYI0 CHCTEMY TIIOJ BO3JCHCTBHEM CHII
IrpaBUTALAY;

3) cBs3BIBAIOIIMI 00€ CHUCTEMBI I'MIPOMEXaHMYECKUil MHTep(erc, BXOIIIUA KOHUUYECKHUMHU
OTpaXaTeJIsIMU B BHYTPCHHHUEC MTOJIOCTU Ka)K}IOﬁ N3 YKa3aHHBIX CUCTEM.
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Puc. 3. Llenmpughyea paboueti nozuyuu Mooyis IuHuY Gomorumospaguu Ha niamax moHKONIEHOUHBIX
MUKPOCOOPOK u MoOyaeli homonumospaduu na noaynpogoOHUKO8bIX naacmunax, ouamempom 00 300 wm

Mudpamn Ha pucyHke o003Ha4YeHBI: [ - TOJIYIIPOBOAHUKOBAs IUara, quamerpom 300 mm; 2 -
3axBaT poboTa (MOXKET OBITh a’pOAMHAMUYECKHH WM OCCKOHTAKTHBIH); 3 - DJIEMEHTHI
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KOHCTPYKIIMU PYKH po00Ta; 4 - MOABO CXKATOTO BO3IyXa K pyKe poOoTa; 5 - KOHMYECKHIT pacTpyO
pacnpeneNnsiomuii NeHy MO OTMbIBA€MOW MOBEPXHOCTH; 6 - BHYTPEHHSISI MOBEPXHOCTh CTOJa
pabodell MO3UIMKM TO KOTOPOH IBMIKETCS CXKATHIA Ta3, yNAISIONUA OTpabOTaHHYIO TICHY B
COOpHUK OTpaOOTaHHOU TEHBI; 7 - EMKOCTh paboueil MO3UIMH, KOTOpas CIYXHT COOPHHUKOM
0TpabOTaHHOW TEHBI, § - OTBEPCTHS B KOpIyce paboyecil MO3MIMHU, MO KOTOPHIM OTpaboTaHHAs
IIeHa CIHUBaeTCs B COOPHUK OTpaOOTaHHOI IeHBI; 9 - COOPHHUK OTpabOTaHHOU TMEHBI (KOJBICBON);
10 - BeHTMNIE B JAHUWIIE COOpPHMKA OTPaOOTaHHOI TIIeHBI, Yepe3 KOTOPBIH OTpaboTaHHAs IIeHA
CIIMBAETCS B MOAYJIb PEre€HEPALIMU IIEHBI U CONTYTCTBYIOLIUX KUAKUX U a3PO30JIbHBIX BELIECTB; /] -
pabounii 3a30p MeXAy MOIYIPOBOTHIUKOBOM IUIATOH M MEXAY CTOJIOM paboyel TO3WINH, B
KOTOPOM OT LEHTpPa B paJMajbHbIX HANpaBICHUSAX ABMKETCS IE€HA, OTMBIBAIOIIAs IOBEPXHOCTh
[IOJIYIIPOBOIHUKOBOH IUIAaThl, © OJHOBPEMEHHO OYMILAIOLIAS ATy MOBEPXHOCTh OT 3arps3HSIOIINX
YacTHUI], U YHOCSINAs 3TH YacTUIBI B COOpHUK; [2 - paboumii 3a30p MEXIy CTOJOM paboucit
no3uuu (0OpaTHOW CTOPOHON) M BEpXHEH IJIOCKOCTBIO  KOpIyca, MO KOTOPOM IBUIKETCS
OUMIIAIONINM MOTOK CKATOTO Ta3a; /3 - HAKOMUTEIbHBIA KOHYC BCTPOEHHOI'O reHepaTopa MeHsbl; /4
- KOHHYECKOEC OCHOBAaHHE KOHHYECKOTo pedIeKTopa BCTPOCHHOTO TIeHepaTropa MeHbr, [5 -
naTpyOOK IS MOJJauM CHKATOTO Ta3a B CUCTEMY OYMCTKH U YAAJICHUS OTXO/I0B M3 paboucii mo3uiuu
B KOJIbIIEBOM COOPHUK; /6 - KOHWYECKUH OTpa)kaTellb TeHepaTopa MeHbl, Paclpeae oI MOTOK
CKaToTo rasza mepej mojadeii B 30Hy GopMupoBaHHA TeHBI; /7 - MaTpyOOK A MOZaYd CXKATOTO
ra3a B CHCTEMY OYHCTKH U yNAJCHHUS OTXOIOB M3 pabodell MO3WIHU B KOJBIEBOW COOpHUK; I8 -
maTpyOOK sl TOJadd OCHOBHOTO pPabOYero arcHra B TeHepaTop IeHBI, /9 - BepTHKAIbHBIC
KaHaJbI, IO KOTOPBIM OYHIIAIOIINI CKAaTBI Ta3 paBHOMEPHO pacIpeelsieTcs o Kpyry pabodei
no3unuy; 20 - maTpyOoK U1 BBOAa B pabouyr0 IMO3UIMIO BTOPOTO pabdodero areHra; 2/ - KaHal
JUIS BBOZa BTOPOro pabouyero areHra B 30HY (OPMHUPOBAHHUS TCHBI, 22 - KaHAl B KOHHUYCCKOM
peduiekTope TeHeparopa IEHBI, MO KOTOPOMY BTOpPOW pabouMii areHT BBOJUTCS B 30HY
(hOpMHUPOBAHUS TICHBL.

[Mponomkenne kiaaccupUKaMKM TEXHUYECKOH CHCTEMbl B YacTH — MOAYJIS, YCTPOWCTBAa M
a9POJIMHAMHUYECKOTO ¥ THAPOJIMHAMUYIECKOTO HHTEpdeiica:

3. Moayns A ad’poJMHAMHYECKON (IOTAluK, COJAepXAaluid BBOJHBIA KOHTYpP, BBIXO]
KOTOPOTO COCTUHEH C BBOJIOM B KOJBIEBYIO pab0Uyr0 MOJOCTh, MMEIOIIYIO TIEPEIUB B BEpPXHEH
YacTH, U COJEPKAIIYI0 B HIKHEH YacTH, CBA3aHHYIO C MaruCTPAIBIO TIOATOTOBKH Ta3000pa3HOTO
cKaTtoro pabodero areHTa, CUCTEMY a’pOAMHAMHYECKHUX W THIPOAHMHAMHYECKUX MEXaHH3MOB,
CMOHTHPOBAHHBIX Ha KOJBLEBOM PECHBEPE, PACIIONOKEHHOM B HIDKHEH 4acTH KOJIbLEBOM MOJIOCTH
1 paBHOMEPHO pacHpeleIEHHBIX MO0 BEPXHEMY TOPLY PECUBEPA, BHYTPEHHSISI MOJOCTh KOTOPOTO
COCMHEHA C BBIXOJOM MAarHCTPajl MOATOTOBKM TIa3000pa3HOro C)Xaroro pabodero arcHra,
NpUYEM KOJIbLIEBasl MOJIOCTh B BEPXHEH YAaCTH COEMHEHA C KOHUEHTPUYHOU €l M KOJIbLEBOMY
pecuBepy NMIMHAPUYECKOW EMKOCTHIO, MMEIOIIeH B JOHHON YacTH BBIXOJ B COOPHHUK TEHBI H
KOHJIeHCaTa, U, pabouuii BEpXHUI TOPEI] KOTOPOU PACIIONIOKEH BBIIIEC YPOBHS MEPEIINBA;

4. Moaynb Ui a3pOJHHAMUYECKOM (IOTAUK B COOTBETCTBHH C IIYHKTOM 7, OTJIMYAOIHIACS
TE€M, YTO CHUCTEMa a’pOJMHAMUYECKHX M TUIPOJMHAMHUYECKUX MEXaHH3MOB MPEJCTABISIET COOOM
PaBHOMEDHO paclpenenéHHble 110 OKPYXXHOCTHM BEpPXHEr0 TOpLA pecuBepa ycTpoiicTBa
A9POJMHAMUYECKOTO BCIICHUBAHUS KUKOCTEH;

5. Monynb i a3poAHMHAMHYECKON (PIIOTAIIUN B COOTBETCTBHU C IIYHKTOM 7, OTIMYAIOIIUANCS
T€M, YTO BBOJIHOE YCTPOMCTBO /Jisi BCIEHUBAEMOW JKHJIKOCTH PpACIHOJIOKEHO HUXE YPOBHSA
BEPXHETr0 TOPLA peCUBEpa C YCTPOHCTBAMH a3pOMHAMUYECKOTO BCIIEHUBAHUS )KUJIKOCTH;

6. Moxynb Ui a3pOAHMHAMHYCECKON (PIIOTAIIUN B COOTBETCTBHU C IIYHKTOM 7, OTIMYAIOIIUANCS
TEM, YTO BBIBOJIHOE YCTPOWMCTBO JJISL JKUIKOCTH TIOCJIC BCIICHUBAHMS PACIIONOKEHO HIDKE YPOBHS
BEPXHET0 TOPIA IMINHIAPUIECKON EMKOCTH, UMEIONIECH B JOHHOW 9aCcTH BBIXOJ B COOPHUK TIEHBI U
KOHJIEHCATA;

7. Croco®6 a’poaMHAMHUYECKOTO BCICHHMBAHUS JKHAKOCTEH MyTEM CO3MaHMS 32 CUET
npeobpa3oBaHuil (GOPMBI W CKOPOCTH adpOAMHAMHYECKOTO IOTOKa Tra3000pa3HOro pabouero
areHTa 30Hbl NTOHMKEHHOI'O JaBJIEHUS U BBEIEHUS B 3TY 30HY C ABYX CTOPOH OT HEE, ¢ OIHOI
CTOPOHBI COBMAJAIOIICH C HANpaBIICHHEM BBOJA ra3000pa3HOro pabodero areHTa, paBHOMEPHO
pacrpenenéHHbIX 10 00BEMY YKa3aHHON 30HBI, MHKPO-IIOTOKOB CXKAaTOTO ra3000pa3Horo padbodero
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areHra, W, C Jpyrod CTOPOHBI, BTATMBAHWE B YKa3aHHYIO 30HY TOpPOOOPAa3HOr0 IIOTOKA
BCIICHUBAEMOH >KUJIKOCTH C BBICOKHM YPOBHEM TypOYyJEHTHOCTH M CO3JJaHHE B 30HE COCAMHEHUS
JIBYX IOTOKOB - a9POJJMHAMHYECKOTO U I'MIPOJMHAMHYECKOT0 NICEBA0-KHIAIIETO CIIOs;

8. YcrpolcTBO U1sl BCIICHMBAHUS JKUIKOCTEH, MPEHMYILECTBEHHO COCTOSILIMX W3 HECKOJIBKHX
KOMIIOHEHTOB, KAK MUHIMYM OJIH 13 KOTOPBIX NIMEET OPraHM4YeCcKoe MPOUCXOXKIICHHE, COCTOSIIIIEE 3!

1) ycTpoiicTBa i BBOZa W MpeoOpa3oBaHUS MOTOKa Ta3000pa3HOTO paboyero areHra,
HaXOJSIIEroCs MO JaBICHUEM;

2) MexaHI3Ma TOCIEI0BATEIFHOTO ITPeoOpa3oBaHusl IOTOKA Ta3000pa3HOTO pabodero areHra B
KOJIBIIEBYIO KOHHUYECKYIO BOPOHKY Ha JIHE KOPITyca FeHepaTopa MEHbI, BKIIOYAIONIETO JBE YacTH, -
a’pOJMHAMUYECKYIO ¥ THAPOANHAMUYECKYIO, COSANHEHHBIE MEXIY COOOI CHCTEMOI paBHOMEPHO
pacIpenenEéHHbIX 10 JHY KOpIlyca Te€HepaTopa NeHbl KalWJUIIPHBIX OTBEPCTHI;

3) MexaHM3Ma MOCJIENOBATEIHFHOIO M3MEHEHHS! HAIlpaBJICHUS JBMKEHHS! IOTOKOB Ta3000pa3HOro
pabodero areHTa M BBEJICHHS YKA3aHHBIX ITOTOKOB C BHICOKUM YPOBHEM TYpOYJICHTHOCTH B KOJIBLICBOM
MIOTOK C BBICOKUM YPOBHEM TYpOYJIEHTHOCTH BCIICHHMBAEMOM >KHIIKOCTH;

4) MexaHnM3Ma HACBHIMIEHHS! KOJBLEBOIO TYpOYJIEHTHOTO IIOTOKa BCIICHUBAEMOM  KHIKOCTH
IMy3bIpbKaMH ra3000pa3HOro paboyero areHra;

4) mexann3ma (GopMHUpOBaHHS B 00BEME TYpOYJIECHTHOTO IOTOKA >KHIKOCTH IICEBIO-KHUIISIIETO
cIosi;

5) yeTpoiicTa BEIBO/IA CHOPMHUPOBAHHOM TIEHBI U3 peIeKTopa-000I0UKY;

6) a9pOANHAMUYECKOTO W THAPOJMHAMHIECKOTO MHTepdelica, CBI3BIBAIONIEIO a3POIHHAMIYECKYTO
U THAPOJWHAMHYECKYI0 YacTH YCTPOMCTBA IS BCIICHMBAHUS SKHIKOCTEH, BBINOJIHEHHOTO B BHIE
IJIMHAPHIECKOTO IITH(TA, UMEIOIIEro Mo 00€ CTOPOHBI OT HEr0 KOHWYECKHE OTPaXKaTeNH, BEPIIMHBI
KOHYCOB KOTOPBIX HAaITPaBJICHBI B IIPOTHUBOIIOJIOKHBIE CTOPOHBI.

Kak BHIHO U3 BBIIICH3IOKEHHOTO, BBICOKMH YpPOBEHb YHHUBEPCAIBHOCTH M TaK Ha3bIBaeMOM
BCCAIHOCTH MCTOAOB ad3pPOJUHAMHUYECKOI'0 BCIICHUBAHUA U q)OpMI/IpOBaHI/IH TOMOT€HHON IICHBI,
TMO3BOJIAKOT MPUMEHUTH JAHHBIC TCXHOJIOTMHM B OCHOBHBIX MW BCIIOMOTATCJIBHBIX IIPpOLECCAaX TakK
Ha3bIBACMBIX YMHBIX TeXHOHOFHﬁ, 0COOEHHO B nponeccax CBA3aHHBIX C HAIPaBJICHUEM YMHOTO
MIPOM3BOJICTBEHHOT'O TPOIECCa, B CBOIO OUepe/ib OCOOEHHO C MPOM3BOJCTBEHHBIMHU MPOLIECCAMU B
KOTOPBIX alipHoOpH HE IJIAHUPYETCS WM B KOTOPBIX OrPaHUYUBAETCS MPHUMEHEHHE BCEBO3MOXKHBIX
XMMHYECKHUX PEarcHTOB.

Kpome Toro HeorpaHW4YeHHbIE BO3MOXHOCTH II0 OH-JIAH AKTHBAIlMM TEXHOJIOTHYECKUX
pPacTBOPOB M IO UX € OH—JIAIH TOMOTEHH3ALUH C JOMOJHUTEIHLHON BO3MOXKHOCTBIO TTOBTOPHOM
TOMOT€HH3ALMH MM TOBTOPHOTO TIpoliecca (POPMUPOBAHUS IMYJIBCHH, B COUCTAHUU C JAPYTUMH
NPEUMYIECTBAMHA TEXHOJIOTMM M TEXHUKH IIO3BOJIIIOT MPOJOJDKUTH IPOIECC PasBUTHSA
HUHTETpAllMi MHHOBAIIMOHHOI'O METOJIa TCHEPAIIUU TICHBI B YMHBIC TCXHOJIOTUMU ITPOU3BOACTBA U B
YMHBIC TEXHOJIOTUU TPAHCTIOPTUPOBAHMS.

OneHKa TEXHOJOTHYECKOr0 1 KOMMEPUYeCKOoro NoTeHInaaa n3oopereHns

Jnst  OUEHKM  TEXHOJOTMYECKOro W KOMMEpPYECKOro  MOTEeHIHMajda  HM300peTEéHHOro
a’pOJIMHAMUYECKOT0 TeHepaTopa IMeHbl, MpeJiaraercst clienyouas MeTtoaoiorus. OCHOBHbIC
napaMmeTphl, MO KOTOPHIM BEAETCS CPABHUTENBHBIN aHAIN3 TEXHOJIOTMUECKOTO 00O0PYIOBaHMSA,
CO3/JaHHOTO Ha 0a3e TEXHOJOTHUH a’pOJAMHAMUYECKOTO BCIICHWBAHMS BOJHBIX PAaCTBOPOB H
TEXHOJIOTUYECKOTO 000pY/I0BaHUs, CO31aHHOTO Ha 0a3e NPYruX TEXHOJIOTHH M MOCTABISIEMOro Ha
PBIHOK B HACTOSIIEE BPEMsL:

1. IIpousBoxacTBeHHas IUIONA]b, HEOOXOAMMAs sl YCTAaHOBKM ¥ (DYHKIMOHUPOBAHUS
000pyIOBaHUS;

2. TabaputHbIe pa3Mepsl 000PYIOBaHHUS;

3. BcmomorarenbHas NMPOW3BOJACTBEHHAS IUIOMIANb HeoOXomamMmas UIs (yHKIHOHHWPOBAHUS
000pyIOBaHHUS;

4. Tpynmosatparel Ha oOCITyXHBaHHE oOopyaoBaHuss B pacuére Ha 100 TamwIoHOB
00paboTaHHOTO BOAHOTO PAcTBOPA;

5. CTOMMOCTh YTHJIM3AallMA OTXO0J0B B pacu€re Ha 100 raymoHoB 0O0pabOTaHHOTO BOJHOTO
pacTtBopa;

40



6. TlorpeOHOCTh B 3nekTposHeprur B pacuére Ha 100 ramioHOB 00pabOTAaHHOTO BOIHOTO
pacTtBopa;

7. VYnenbHas MOTPEOHOCTH B DHEPrUM B pacuére Ha | MUJUIMTpaMM 3arps3HEHUH, yIaaéHHBIX
13 OJTHOTO TaJlJIOHA BOJHOTO pacTBOPA;

8. 3arparel BpemeHH, HeoOXxomaumele i ynanenus 10% 3arps3sHenuii u3 100 ramuioHOB
BOJHOI'O PacTBOpPa, MPHU UCXOAHOW KOHUEHTpauu B 100 MUIIMrpaMM Ha JIMTP BOAHOIO PacTBOPA;

9. 3artparel BpeMeHH, HeoOxoxumble mid ymaneHus 10% szarpssaeHmit n3 100 ramioHOB
BOJHOI'O PacTBOpPA, IPU UCXOJHOW KOHUEHTpauu B 200 MUJUIMTpaMM Ha JIMTP BOAHOI'O PacTBOPA;

10. 3atparel BpemeHH, HeoOxoammble mia ynanerus 10% 3arpssaenmii w3 100 rammoHOB
BOJHOI'O PacTBOpPA, MPU UCXOJHOW KOHLEHTpauu B 500 MUIUIMIpaMM Ha JIUTP BOJHOTO pacTBOpPA;

11.3arpatsl BpemeHu, HeoOxoammble anst ynaneHus 10% sarpssaeHmi n3 100 ramioHOB
BOJHOTO pacTBOpa, IpU HCXOIHOHW KoHueHTpauuu B 1000 MuwumMrpamMm Ha JMTP BOJHOTO
pacTtBopa;

12.3arpaTsl BpeMeHu, HeoOxoammble miust ynaneHus 10% szarpsseHuid m3 100 ramioHoB
BOJHOTO pacTBopa, IpU HCXOAHOHW KoHumeHTpauuu B 2000 MwumMrpamMm Ha JIMTP BOJHOTO

pacTBoOpa;
13. YenpHast CTOMMOCTh TEXHOJIOTHYECKOTO OOOpYyJOBaHUSA B pacdyére Ha HCXOJHYIO
KOHLICHTPALIMIO  YIJIEBOJAOPOJHBIX  3arpsA3HEHHH B 100 MwuMrpaMM Ha  JIHTD,

MPOU3BOIUTEIBHOCTBIO B 250 ra/uIoHOB B 4ac M ypoBHeM H3BiedeHus B 90%;

14. Y nenpHas miomanb, HeoOXoauMast Il pa3MEIIeHUS ¥ MOHTaXa 000pyIOBaHUS B pacdyére
Ha npousBoauTensHocTh B 100 ramioHoB B yac;

15. HeobxomnMoCTh B MPOKJIAAKE JOMOJHUTEIBHBIX KOMMYHHUKAIWi M TpyOONpPOBOMOB IS
MOHTa)ka 000pyI0BaHuS;

16. Heo0X0AMMOCTb B CIIEIMANBHBIX (DYHIAMEHTaxX Uil YCTaHOBKU 000pY/I0BaHNS;

17. HeobXoauMOCTh B CHEIHUAIBHBIX NPOTHUBOMOKAPHBIX MEPONPHUATHUAX B INOMEIICHHUSIX, B
KOTOPBIX YCTaHOBIIEHO 000PYIOBaHUE;

18. TapanTuiiHbIe 0053aTEIBCTBA;

19. Cpoxk skcmutyatanuu 060pyA0BaHHUS;

20. HeoOXoaMMOCTh B CIIEIMANBHBIX KOMIUICKTaX 3allacHBIX YacTed M KOMIUICKTYIOIINX
W31,

21.Heo6xoauMoCTh B cCIleNMaIbHON MOATOTOBKE IEepCOHasa Ui paboThl M OOCITYKMBaHMS
00opymoBaHuUs;

22.B0O3MOXHOCTh  BCTpaWBaHMS B  JIIOObIE TEXHOJOTHYECKHE JIMHUM M CHCTEMBI
aBTOMAaTHYECKOTO YNpPAaBJIECHUS, B TOM YHCIIC ¥ B CHCTEMBI YNPABICHUS W aKTHBHOTO KOHTPOJS C
3JIEMEHTaMH HCKYCCTBEHHOT'O MHTEJIEKTa U C UCKYCCTBEHHBIMHU HEHPOHHBIMU CETSIMU;

23. BO3MOXHOCTh aBTOMAaTHYECKOTO KOHTPOJIS IapaMeTpoB OOOpYHOBaHMS, BIUSIONIMX Ha
pe3ynbTaThl paboThl 000pPYIOBAHNUS;

24. Konn4yecTBO PEryIupyeMBIX HapaMeTpoB TEXHOJIOTHYECKOTO IPOLecca pearu3yeMoro Ha
000pyI0BaHNH;

25. BO3MOXHOCTb AUCTAHIIMOHHOTO YIIPABJICHUS 000pyIOBaHUEM;

26. Bo3MOXKHOCTb U3BJIEKATh U3 BOJHOIO PaCTBOPA YIIIEBOJIOPOJHOE MUHEPATILHOE CHIPBE;

27. BO3MOXHOCTb W3BJIEKAaTh W3 BOJHOTO PACTBOpPA CMECh MHHEPAIbHOIO YIJIEBOAOPOMHOTO
CBIPbS C IPYTMMH HaTypaJbHBIMHU M CHHTETUYECKHIMHU OPIraHUYECKUMHU KOMIIOHEHTaMH;

28. BO3MOXKHOCTb U3BJIEKAaTh U3 BOJHOIO PACTBOpPA KOMIUIEKCHI, COJEpXKALUE OpraHUYEeCKHe
BEIIECTBA B COUETAHUU C HOHAMU METAIJIOB ¥ MOHAMU TSAXKEIBIX METAILIOB.

Oco0eHHYI0 BaKHOCTh CHCTEMa KBATH()HUKAIINK TEXHUIECKOTO YPOBHS TEXHUYECKOH CHCTEMBI
B KaueCTBE — HA/ICHCTEMBI PHOOPETAET MIPH OIIEHKE aJaNTaIllii KOMIUIEKCOB T€HEPaTOPOB TIEHHI B
rHOKHMEe TPOM3BOACTBEHHBIE MOAYIH i oTonuTorpadmu Ha INIATaXx TOHKOIUIEHOYHBIX
MHKPOCOOPOK ¥ MOTYIPOBOIHUKOBBIX IUTACTHH OONBIIOTO IHaMeTpa.
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Puc. 4. Ha pucynke noxasamnsl 8uobl cneyuaibHo20 mexnHoI02u4ecko2o 060pyoosanus - 2udkue
agMoMamu3suposantvle NPOU3B00CMBEeHHble MeXHOA02UYecKUe MO0y 01 homonumozpaduu u
MEeXHUYEeCKOU XUMUU Ha NAAMax MmoHKONIEHOUHBIX MUKPOCOOPOK

Bce Momyiu THOKO#M TEXHOJIOTHYECKOH aBTOMATHYECKOM JTHMHUM BKJIIOYAIOT pabouue MO3UIMU
JJI1 OTMBIBKH mIaT TOHKOIIEHOYHBIX MPIKpOC60pOK Ha BCEX DJTanax KOMIIJICKCHOTI'O
TEXHOJIOTHYECKOTO Tpolecca. Bes nmHHUS ¢ poOOTOM—OMEpaToOpoM MpeiCTaBieHa Ha BEpXHEH
YacTH PHUCYHKa, XapakTep orepaunuii pobora mo 3arpy3ke U pasrpy3ke pabouyux MO3UIHIA
MIPEACTABIICHBI HA HIDKHEW 4acTu PUCYHKa.

Bce 3aroToBkH MIaT TOHKOMJIEHOYHBIX MHMKPOCOOPOK CONEpXarcsi B KacceTaX, B KOTOPBIX
YCTaHABJIMBAIOTCS POOOTOM Ha MOAYJM 3arpy3KH U B KOTOPBIX YIAJSIFOTCS MOcie 00paboTKH C
MOJyJeH pa3rpy3KH B CIICIHMalbHBIC HAKOMWUTENW. Bce paboume MO3WINH JIMHUM BKIIOYAIOT
WHTETPUPOBAHHBIN B KOHCTPYKIUIO PadOYeH MO3UIINH, BKITIOUAsT [ICHTPUPYTH, a9POAUHAMIYCCKIHA
TCHEpPAaTOp TIICHBI, MOJHOCTHIO AJaNTHPOBAHHBIH C KOHCTPYKTHBHBIM M TEXHOJIOTHYECKIM
MPHUHIUIIAMA paboveld 03NN MOLYJICH JTHHHA

DTO MO3BOJIIET HA4YaTh Pa3padOTKy OCHOBHBIX NPHUHIMIIOB NU3aiiHa HEHTPUPYTH padouei
MO3UIAMA THOKOTO aBTOMATH3HPOBAHHOTO MOAYJs (oTonurorpaduu M TEXHUYECKOH XHMHU, a
TAK)KE CKOPOCTHBIX JJIEKTPOXMMHUUYECKHX MOKPBITHH Ha IUIATaX TOHKOIUIEHOYHBIX MHUKPOCOOPOK
JUIsl BAPHAHTOB MHTETPAIMU CUCTEM I'€HEPATOPOB MEHbI B 0a30BbIii AN3aitH HEHTPUPYT.
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Annomayun: ¢ cmamve npueeden ananuz cucmemwvt Catia, Enovia, Smarteam u Delmia.
Iepeuucnenvl ocHo8HblE 603MONCHOCMU OaHHbIX cucmem. OOOCHO8AHA yerb GHeOpeHUs MAaKux
cucmem. Ilposeden nodpodbmwiti 0030p cucmemvt Smarteam, npeumywjecmea U HeOOCMAMKU,
ocHogHble GyHKYuU Oannol cucmemvl. Paccmompen eonpoc, 06 uchoib»308anuu 6 co8pemenHom
npoussoocmse cucmemvl Smarteam, umo obecneyugaem cucmema Smarteam u O 4e20 HYHCeH
cepgeep Smarteam. Ilepeuucnenvi npeonosicennvie peKoMeHOAyuu no OOKYMEeHMmoob6opomy 8
npou3eooCcmse ¢ npuMeHeHueM BblulenepeyucIeHHbIX CUCHIEM.

Kniouesvie cnosa: SmarTeam, cucmemvl ynpasnenus — OAHHIMU,  KOHCIPYKMOPCKAA
OOKYyMeHmayus.

INTRODUCTION OF ELECTRONIC DOCUMENT MANAGEMENT
IN PRODUCTION
Ivanov P.A.

Ivanov Pavel Andreevich - Master's Student,
DEPARTMENT OF MECHANICAL ENGINEERING TECHNOLOGY,
SIBERIAN STATE UNIVERSITY OF SCIENCE AND TECNOLOGY
NAMED ACADEMICIAN M.F. RESHETNEV, KRASNOYARSK

Abstract: the article presents the analysis of CATIA, Enovia, Smarteam and Delmia systems.
The main features of these systems are listed. The purpose of introduction of such systems is
proved. Detailed overview of Smarteam system, advantages and disadvantages, Main functions
of This system. The question of using Smarteam system in modern production is considered,
what Smarteam system provides and what Smarteam server is needed for. The proposed
recommendations for document management in production using the above systems are
given.the article presents the analysis of CATIA, Enovia, Smarteam and Delmia systems. A
detailed review of Smarteam system was carried out; recommendations on document flow in
production were included.

Keywords: SmarTeam, data management systems, project documentation.

VIK 651.4/.9

B coBpeMeHHBIX YCIOBHSX HPOU3BOJCTBA KOMIIJIEKCHOE PEIICHHE CIOXKHBIX TEXHUUYECKHX
npo0sieM HEBO3MOXKHO Oe3 BHEIPEHHS HOBBIX KOMITBIOTEPHBIX TEXHOJIOTHH M CHCTEM, KOTOpbIE
OCHOBBIBaIOTCS Ha KoHuenuu PLM - co3panus U nojyepku HHGOpManuy 00 M3JeHH Ha BCEX
JTamax ero JKM3HEeHHOTo nukia. Hambomnee >¢¢eKTHBHBIE W BBICOKOTEXHOJOTHYHBIC PEIICHHS B
ob0jacTH aBTOMATH3allM{ IPOEKTUPOBAHMSA W TIOATOTOBKH IPOMBIIIJICHHOTO TPOHW3BOJCTBA
IpeularaloT Takue KoMmmaHuu Kak Hampumep I[BM/Dassault Systemes, KOTOpBIi sBIseTCS
MHPOBBIM JINIEPOM Ha PHIHKE coBpeMeHHBIX PLM pemenuii. OCHOBY 3THX pEIICHHH COCTABISIOT
cucteMmbl Catia, Enovia, Smarteam u Delmia.

Cucrema CATIA mpencraBisieT coOOH MOIIHBIA TAKeT I pa3paOOTKH M3JETIHil Ha OCHOBE
HOBEUIINX TeXHOJOorui 3/[-MoaenupoBaHys, NO3BOISIIOIUX BECTU COBMECTHOE IIPOEKTUPOBAHUE C
UCTONb30BaHUueM npuHuuna HakorneHus 3HaHuil. CATIA umeer B cBoeM cocTaBe IIHMPOKUI
CHEKTp MNPWIOXKEHUH JUId pelIeHUus TaKuX 3a4ad, KaK IPOEKTUPOBAHUE JJIEKTPOKIYTOB,
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TpyOOIIPOBOZOB M JPYrMX HWHXKCHEPHBIX KOMMYHMKAILMH, COAEPXKHUT HaOOp CpeicTB s
yIpaBieHust ”HPPacTPyKTypOr cpeabl MPOEKTHPOBAHUSL.

Cucrema ENOVIA Britouaer B ce0st psifi MaKeTOB Uil yIPaBJIEHHs JaHHBIMU 00 M3JEInU B
€IMHOM HMH(pOPMAIMOHHOM IPOCTpaHCTBe paciupeHHoro npeanpusitus. [laker ENOVIA-VPLM
SIBIIICTCA ONTUMANbHBIM pEIIeHUEM [UId TNpeanpusaTHi, ucnons3yromux cucremsl CATIA u
DELMIA. Ilaker ENOVIA-SMARTEAM mpencraBisier coOOW 3KOHOMHYHOE peEIICHHE II0
YIPaBICHUIO HHXECHEPHBIMH JAHHBIMH, MOCTPOEHHOE C HCIIOIb30BAaHWEM IPHHIMIA OOMEHa
nHpopMmanueit Ha ocHoBe BOM crerudukanuii, BKIIOYAONIX B Ce0S CTPYKTYPY H3IEIUS CO
BCEMH COIYTCTBYIOIINMH JOKYMEHTaMH M CChUIKaMH [1].

Cuctema DELMIA npeanaraeT permeHus A MOJSIUPOBAHIS IIPOU3BOACTBEHHBIX IIPOIIECCOB,
CBS3aHHBIX C pa3padaTblBaeMbIM M3JEIHEM | YUYUTHIBAIOIIMX pa3MEIIEHHE U 3arpy3Ky
000pyIOBaHUsI, y4acTHE YeJIOBEKa U pOOOTU3MPOBAHHBIX CHCTEM B IIPOM3BOJICTBEHHBIX IPOIECCaX.

Ilenbto BHEAPEHUS JAHHBIX CUCTEM SIBIISETCS:

- KOMILJICKCHAsE aBTOMAaTHU3allUs IPOLIECCOB MPOEKTUPOBAHUS, KOHCTPYHUPOBAHHUS, HHKEHEPHBIX
pacueToB U MOATOTOBKH MIPOU3BOJICTBA;

- opraHmzanyss pabOThl CHENMATNCTOB B CIUHOM HMH(POPMAIMOHHOM MPOCTPAaHCTBE
NpeANpPUSITHS, ITOJIepKKa HHPopManny 00 U3/IeTMH Ha BCEX dTalax ero )KU3HEHHOT'0 LIUKIIA;

- aBTOMAaTHU3alMs YNpaBJIECHUS IPOLECCaMU NPOEKTUPOBAHHUS U IOATOTOBKU INPOU3BOJACTBA,
YCKOPEHHE TPOBEICHHS HHXKCHEPHBIX HM3MEHEHHMH, MOBBIIICEHWE KadyecTBA IMPOEKTHOM
JIOKYMEHTALUH;

- yImydllleHHE KadyecTBa IMPOEKTUPYEMBIX H3JIENHH M TEXHOJIOTMYECKOH OCHACTKU 3a CYeT
KOMIUIEKCHBIX TEXHOJOTHH KOMIBIOTEPHOTO MOAEIHPOBAHUS U HHKEHEPHOTIO aHAJIN3a;

- BHEJIPEHHE COBPEMCHHBIX TEXHOJIOTHI MCHOIb30BaHUs o0opynosanus ¢ UIIY, mosbliieHune
3¢ PEKTUBHOCTH €ro HCIOJIb30BaHUs, COKpaIlleHHE BPEMEHH U YIIy4llleHHe KadyecTBa 00paboTKH.

OnHoit U3 OCHOBHBIX (GYHKIMHA cuctembl ynpaeieHus aanHbiMu (CY]/]) SmarTeam siBnsiercs
yInpaBjeHHEe IOTOKaMHW HHPOpMAIMU  DJIEKTPOHHOTO  JIOKYMEHTooOopoTa.  J{OKyMEHTHI
MIPUCOETUHSAIOTCA K TpOLecCy, MPEACTABISAIOMEMYy COOO0N CHCTEeMHBIM YNpaBIsSIOMMN Ipolecc,
CBSI3aHHBINA C KapTO# JIBIKEHUs TOKyMeHTOB. [Iporiecc obecrnieunBaeT nBMKeHHE MHGOPMALHMU O
JIOKyMEHTaxX (CaMM JIOKYMEHTHI OCTAalOTCSl B XpaHWIWINE, HO JOCTYIIHBI YYacTHHKaM IIpoliecca
BBIITyCKa JIOKYMEHTOB) B COOTBETCTBUH C JIOTUKOH, OIIPENIENIIeMOI KapTOi ABHKEHHSI JOKYMEHTOB.
Cuctema SmarTeam obecriednBaer:

- TIpHeM, XpaHeHHE U yNpaBieHue HH(opManued 00 H3aenuax (JIOKyMEHTaxX) B T€UeHHE BCETo
UX U3HEHHOTO IUKJIA.

- YCKOpEHHME IBIKEHUS! HH(OPMAIMN, OPTaHU3ALUIO0 IEKTPOHHOTO JOKYMEHTO000pOTa.

- COXpaHHOCTh HMHGOPMAIMK, TMOAJEPKKY perjamMeHTa IpaB [OCTYIa, OpraHH3alHIo
3NEeKTPOHHOTO apXUBa.

- YCKOpPEHHE TMPOLECCOB MPOEKTUPOBAHMS 3a CUET MapauIeIbHOTO BBHIMONHEHUS paboT u
3NEKTPOHHOT0 OOMEHa TaHHBIMH B €IMHOM MH(POPMALIMOHHOM IIPOCTPAHCTBE MpeanpusiTus [2].

CepBep SmarTeam - 3T0 smpo cuctemsl, kotopoe BMecTe ¢ cepBepom CVYBJ[ Oracle
obecrieuynBaeT y4deT BCeH WH(pOpMAanuu, cpery IS B3aUMOICHUCTBHS ITOJB30BATENIS C CHCTEMOIA,
JIOKYMEHTaMU, APYTUMH TOJNb30BaTENsIMU U MPUIOKEHUAMU B KOTOPBIX CO3AAIOTCSA JOKYMEHTHI.
SmarTeam umeer unrepdeiicel co Bcemu nomynsipusiMu CAD n oducubiMu cucremamu. Ion
nHTepdeiicamMu ToApa3ymMeBaeTcsi Ha IOJb30BAaTENbCKOM YPOBHE, YTO B ITHX CHCTEMax
nosiBJIAeTCs, MeHI0 SmarTeam, KOTOpOe MO3BOJSIET BHINOJHATH €€ OCHOBHBIE (DYHKIUH, ILTIOC
nepesiada JaHHBIX W3 mpuiokeHuid B SmarTeam m oOparHo. Ha HawanbHOM 9Tare, B KauecTse
OCHOBHOTO M €JWHCTBEHHOTO OJJIEKTPOHHOTO KOHCTPYKTOPCKOTO IOKYMEHTa HCIIOJIF30BaNach
TpeXMepHas IJIEeKTpoHHass Mojaenb aetanu (OMJI), mo kotopoil mpoBoguTcst coriacoBanue KJI
TEXHOJIOTHYECKUMH, MTPOU3BOICTBEHHBIMH CIIY)KOaMHM, a TaK K€ M3TOTOBJICHHE M OKOHYATEIHHBIHN
KOHTpoJdb. OmnpeneneHne pPacChUIKM JOKYMEHTAIlMH 110 COTJIACYIOIIMM JIUIIAM OCYIIECTBIIUT
KOHCTPYKTOP-pa3paboTunK, KOTOPBIH He 00JamaeT JO0CTaTOYHOW HHQPOpMAIUed Mo MapuipyTy
M3TOTOBIICHHMS JIeTaNel COOPOYHBIX €IUHNIL.
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Pexomenpamuu:

1. OmpeneneHue pacchbUIKM AOKYMEHTALMU IO COIVIACYIOIIMM JIMLAM JOJDKEH OCYILECTBIIATh
oThen Ha drame onpeneneHuss Mapupyra wusrorosienus JICE, xoropelii obnagaer mojHOM
uHpopmanueit mo uzrorosneHus JACE Ha npennpusTuu.

2. HeoOxomumMo  paccMOTpPETh  BO3MOXKHOCTH  OJIOKMpOBaHUS ~ (YHKIMHM  BO3BpaTa
JIOKyMEHTaIlK B porpamMMme SmarTeam, 4To JacT BO3MOXKHOCTB cOOpa BCEX 3aMEYaHUH IO BCEM
noapaszaeneHuaM. [Ipy moBTopHOM 3amycke JOKyMEHTaLus OyAeT MOAIHCaHa.

3. OcHactuTh paboune MecTa HeOCTAIOMICH OPTTEXHUKOM TpeOyeMor IPOU3BOIUTEIHHOCTH.

CrnemyromyM 3TarmoM BHEAPEHHUS 3JIEKTPOHHOTO JOKYMEHTOOOOpOTa SIBISETCA IO3TAITHOE
BOBJICUCHNE BCEX MOApA3leNEeHUN NPENNPHITHH, B TOM 4YHCIE U IIPOU3BOJCTBCHHBIX
(mpoxoxnenne K] 3amymeHHOW IO W3BEMIEHWIO), a TaK »JKE€ IIOJTAlHBIA BBIMTYCK Bcel
KOHCTPYKTOPCKOM  JOKyMEHTalliM B O3JEKTpOHHOM Buie. Kpome Toro, HeoO6xoanmo
ONTHUMU3UPOBATh ONPOOOBAHHYIO CHUCTEMY IPOXOXKICHUS JOKYMEHTALMH C LEIbI0 COKpAICHUS
cpokos 3amycka KJI [3].
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Annomayusn: nocieonue Heckonvko nem 6 Poccuu mooicno nabrniooame menoenyuio ysenuuenus
00bEMO6 2PY30NePe8o30K BO30YUHBIM BUOOM MPAHCROPMA, HO 8 MO Jice 8PeMsi BUOHA U NIA4e8HAs
cumyayusi poccuiicko2o napka BC, sakmouaiowascs 6 ucnonb308anHul YCmapeguiux 8030YUHbIX
cyoos. B cesa3u ¢ omum MHO2ue asuakomMnamuu npube2aiom K HpPOSHO3UPOBAHUIO 00bEMOE
nepeso30K, Ha OCHOBE KOMOPLIX OHU MO2YIM CIIAHUPOBAMb NPOBO3HbIE MOWHOCHIU C80€20 NAPKA
BC, umobwl cnpasumbcst ¢ pacmywum 2py30nomokoMm. B Oamnou cmamve paccmampuéaemcs
603MOIICHOCHIb 3AKYNKU HOBbIX 8030VULHLIX CY006 asuakomnanueti « dupbpudicKapeoy.
Kniouegvle cnosea: cpyzosvie asuanepesosku, cpy30NOmMOK, HPOBO3HAS MOWHOCMb, 2pPY308das
asuakomnaus, oaumenvHocme petica, 3akynka BC.

THE NEED FOR THE PURCHASE OF AIRCRAFT
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Suraykina Elena Sergeevna - Undergraduate,
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SAMARA NATIONAL RESEARCH UNIVERSITY NAME OF ACADEMICIAN S.P. KOROLEYV, SAMARA

Abstract: over the past few years, in Russia one can observe a tendency to increase the volume of
cargo transportation by air, but at the same time, the deplorable situation of the Russian aircraft
fleet, consisting in the use of outdated aircraft, is also visible. In this connection, many airlines
resort to forecasting the volume of traffic, on the basis of which they can plan the carrying capacity
of their fleet to cope with the growing cargo flow. This article discusses the possibility of
purchasing new aircraft by «AirBridgeCargo».

Keywords: air cargo, cargo traffic, carrying capacity, cargo airline, flight duration, aircraft
purchase.

VIIK 656.7

ITapk BO3IYIIHBIX CYJOB POCCHUHCKMX aBHAKOMIIAHMII B OCHOBHOM COCTOMUT M3 YCTapeBILIUX
CcaMOJIETOB, CpeIHUI BO3pacT KOTophix 12-16 ser [1]. M3-3a uero Ha CeroAHANIHUIN JeHb 0CO00
ocTpo BCTaéT mpobiremMa OOHOBIEHHWS M 3aKyNKH HOBBIX BO3IYIIHBIX CyJIOB. PaccmoTpum
HeobxonumocTh 3akynku BC s aBuakomnanuu «ipbpumkKaproy.

ITo marueM PocaBmanum [2] u Aviation EXplorer 0066M rpy30BBIX TIEPEBO30K aBHAKOMIIAHUN
«QiipbpmmxKapro» 3a mocnenuue 5 ner (2014-2018 rr.) npexcrasieH B Tabnune 1.

Tabnuya 1. O6vém epy306 u noumel, nepege3énnvix aguaxomnanuei «dupbpudxcKapeoy 3a 2014-2018 ze.

IlepeBe3eHo rpy30B U HOYThI, TOHH
2014 % 2015 % 2016 % 2017 % 2018 Y%

Alx

OitpbpumxKapro| 516 525,00 {49,71| 618 080,74 |57,50| 501 364,82 |50,48| 565 535,27 [48,15| 577 640,65 | 49,22

HaHHaﬂ ABUAKOMIIAHUA SABJIACTCA OAHHUM U3 prnHef/'mmx TPY30BbIX aBHUAINICPEBO3YUKOB,
KOTOPBI MOXKET JJOCTaBUTh TPYy3 €/IBa JIM He B Jt000i paiion 3emun. Cienyer MoauepKHyTh, 9TO
JJaHHasgd aBUAKOMIIAHHWSA BBITMIOJHACT TPY30BBIC NEPCBO3KH peﬁcaMI/I, OCYIIECTBIIACEMBIMH KaK II0
pacImcaHnio, Tak M MO CIEHUAIFHBIM MapIIPYTHBIM aBHANWHUAM. J[II TepeBO3KH Tpy30B
aBHaKOMITaHUS UCTIOIB3YET MapK BO3AYITHBIX CYI0B, cocTosmiA n3 18 camonéros [3].
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3a mocienHuMe S5 JIeT aBHAKOMIAHUWS IPOJEMOHCTPHPOBAJIA CPABHHUTENIBHO OJMHAKOBHIC
NOKa3aTelu MepeBO30K Ipy30B, Kosedutomuecs okosio 50% ot obmiero o0béMa rpy3ornoTroka
(tabamua 1). Ecnu cunTate, 4to yepes 7 JeT aBUaKOMIIaHUs COXPAHUT CBOIO JIOJIIO Ha PBIHKE, TO
MOXKHO OIPEAEINUTh KOJIMYECTBO CYJOB, KOTOPOE MOTPeOyeTcsl aBUAKOMIIAHUU B CPEAHECPOYHOM
nepcrextiBe. Ha pucynke 1 nmokaszaHo, kakoe MPUMEPHO KOJIMYECTBO I'PY30B M IHOYTHI MEPEBE3ET
aBUAKOMITAHMSA 3a 7 JIET.

1400000,00 1289676;61
1153310,18

: 1200000,00 - 112030047,68 : —
2 1000000'00806333 60 822834,48 ’ B
8 800000,00 6680370100578 -
E 600000,00 —
g 400000,00 —
* 200000,00

0,00

2018 2019 2020 2021 2022 2023 2024 2025
fopa

H MpoBo3Hasa émKocTb il O6bEM NnepeBO30K

Puc. 1. HpOZHOB’Hble 3HAY€EHUs nepeso30K 2py306 AdBUaAKOMnanuu

Jns ompenencHuss MOTPEOHOTO YHCIA BO3AYIIHBIX CYAOB MOTpPeOyeTcss HAWTH NPOBO3HBIC
EMKOCTH BCETO Mapka rpy30BbIX BC aBmakoMnaHum.

Jns pacuéra TMPOBO3HBIX EMKOCTEH HEOOXOOUMO OMPEICITUTh BO3MOXHOE YHCIO PEHCOB B
TEUCHHEC TOJa, M HAXOXKICHHS KOTOPOTO HAI0 HAWTH TMONHYH JUINTEIBHOCTH peiica,
BKITIOYAFOIIYT0 JIETHOE BpeMs U BpeMs oOcyxuBanus BC nepen BUIeTOM 1 mocie nocaaku [4].

B Tabmume 2 mpencTaBiICHBI PAacYETH TPOBO3HBIX MOIMHOCTEH M Bcero mapka BC
aBHAKOMITAHHH.

Tabrauya 2. Pacuémol npogosnvix mownocmetl napka BC asuaxomnanuu « iipbpudscKapeoy

@} E § [-. - § -~ Er 'S < g v 2 s g & =
Q R|s SE EE2IEE FxE gF|=z%|3F <525 £ 4
] o |SpZd 2|88 E|ES|E8F2 aa 0 =
= AR I I EH
= S2 3 &iiEEEegimE|eE|FapegcE it
< ] 2 S | A 2
= = § ; =] §- @ |2 © 2 & ) 2 g = o
Boeing 747- 8,1 3,9 12, 4 36
400F 128,5 7170 910 | 896,35 7 07 380 5 186 068,00
Boeing 747- 7,6 3,9 11, 4 37
400ERF 2 112,7 7170 972 | 956,44 - 0 57 380 3 85201,2
Boeing 747-8F | 12 134 8130 908 | 895,99 9"‘2 3(’)9 1131 330 333 535 064,40
Hroro 18 806 333,60

Jnst onpezeneHus nMoTpeOHOro YMciIa BO3AYIIHBIX CyJOB aBHaKOMITAHMHM HEOOXOIMMO HaWTH
nedumut npoBo3Hoit émkoctH B 2025 roxy, kotopsiit coctaBut 712 035,96 T. UToOB! ycTpaHUTH
JeUIUT MTPOBO3HON EMKOCTH, aBHAKOMITAaHWM TNOTpeOyeTcs 3aKylHTh Clielylollee KOJIMYECTBO
BC:

712 035,96
=———= 16 BC.
362x128,5

B Ta6J'II/III€ 3 moka3aHbI KOHCYHEIS pvaéTH IO OMPECACTICHUIO MIIAHUPYEMOT'O KOJINICCTBA BC.
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Tabauya 3. Onpedenenue HeoOXOOUMO20 KOAUUECTNBA 8030V UIHBIX CYO08

Hdepuuurt
Mapk BC|I'py3onorok Ha I'py3onorok Ha| IIpoBo3Has . |[[Mapk BC
AK B2019r.| 2018r,T 20251, T émiocts, T | MPOBOSHOH 0,5 [3aKymka BC
éMKoCTH, T.
OitpbpumkKapro| 18 577 640,65 1289 676,61 806 333,60 712 035,96 34 16

Ilo cimoBaM HCHOMHSIOIIETO BUILIC-IPE3UICHTAa aBHUAKOMIIaHHUU <<3I7IpoI/II[)KKapFO» HCHI/Ica

Wnpnna, 9T00BI 00€CTIEYNTh PacTyIIH 00BEM Ipy30IepeBo3ok, kK koHmy 2017 roma mraHupyercs
3aKyNnuTh TPH caMoiéra Moenu bouHr 747-8 depe3 MU3MHT, a 3aTeM IO [Ba WIM TPH CaMoiETa B
rox 1o 2024 roxa [5].

CyH.IeCTByIOH.[I/H;'I TUTaH 3aKyIKHA CaMOJIETOB aBHAKOMIIAHWM HE3HAYUTEJIBHO OTJIMYAETCA OT

nporao3upyeMoro. OOBACHAETCS 3TO TE€M, YTO Yy aBHAKOMIIAHWU [OJDKHBI OBITH IPOBO3HEIC
MOIITHOCTH C «3amacomy. [lomydeHHbIe pe3yabTaThl ABISIOTCS NPUOTMKEHHBIMH, U €CIIH CUHUTATh,
410 00BEM TPY30B, NEPEBO3UMBIX aBHAKOMIIAHWEH, ocTaHeTrcss Ha ypoBHe 50% ot obmiero
IPY30II0TOKa, TO MOXHO CHAenaTh BbIBOA, 4T0 K 2025 romy «DiipbpumkKapro» monamobutcs
3akynuth nopsiaka 16 BC cemetictBa bounr 747, 4T00bI BOCHIOIHUTD PACTYIINMA IPYy30MOTOK.
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OBECHEYEHME MMOKAPHOM BE3OITACHOCTH CITOPTUBHBIX
COOPYKEHUM
Muxaii;io P.JO.!, Bupiouxos B.1.> Email: Mikhailov1163@scientifictext.ru

'Muxaiinos Poman FOpvesuu — mazucmpanm;
ZEupioqkoe Brnaoumup Hsanosuu — macucmpanm,
Kagpedpa nosicapuoti be30nacrocmu 30anull U ABMOMAMUUPOBAHHBIX CUCIEM NONCAPOMYIULEHIS,
Dedepanvroe 20Cy0apCmMEeHHOE AGMOHOMHOE 0OPA308AMENbHOE YUPEHCOCHUE
8bicuULlec0 NPOPECCUOHATLHO20 0OPA308AHUSL
Canxm-Ilemep6ypaeckuii ynugepcumem I 0cyoapcmeeHHot npOmMuGonONCapHOU Cyicovl
Munucmepcmea Poccuiickou @edepayuu no 0enam epaxcoanckou 060poHbsl, Ype3sbluatiHbiM CUMYayusam
U IUKBUOAYUU NOCAEOCMBULL CIMUXUTIHBIX 6e0CmBUIL,
2. Cankm-Ilemepbype

Annomayua: 2nasHol KOHCMPYKMUBHOU OCOOEHHOCMbIO CNOPMUBHBIX COOPYICEHUN AGTAEMCA
mom gaxkm, ymo OHU OMHOCAMCA K Oonvuuenporemuvim coopyscenuam. Heobxooumocmob 6
00bUENPONEMHBIX KOHCMPYKYUAX 803HUKAEM, KO20ad NPOMEXCYMOUYHble ONOpbl NPensamcmeyiom
BBINOTHEHUIO TNEXHONIO2ULECKO20 Npoyeccd, KOMOopulll 00IHCeH NPOUCX00ums 8 30anuu. B cmamve
agmopamu  paccmMompenvl  mpebOoBaAHUA — CYWECMEYIOWUX HOpM 6 001acmu  NONXCaApHOU
bezonacnocmu  Poccutickou Dedepayuu u e8pOneUcKUx cmpan K 3aKpblmblM CHOPMUBHBIM
coopysicenusam.  Coenamvl  8b1800bI N0 6bIOOPY MEXHUHUECKUX CPEOCME  AGMOMAMUYECKOl
NPOMUBONOICAPHOU 3AUUNbL CHOPIMUBHBIX COOPYIHCEHU.

Kniouegvie cnoea: cnopmusuvie coopydicenust, NOXCApHAs 6€30nacHoCmb, K1acC QyHKYUOHANbHOU
NOJICApHOLL ONACHOCMU, 0ZHECTOUKOCHb.

PROTECTION OF FIRE SAFETY OF SPORTS FACILITIES
Mikhailov R.Yu.!, Biryuchkov V.L.?

'Mikhailov Roman Yurievich — Undergraduate;
’Biryuchkov Viadimir Ivanovich — Undergraduate,
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FEDERAL STATE AUTONOMOUS EDUCATIONAL INSTITUTION
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ST. PETERSBURG UNIVERSITY OF THE STATE FIRE SERVICE
OF THE MINISTRY OF THE RUSSIAN FEDERATION FOR CIVIL DEFENSE, EMERGENCIES
AND DISASTER MANAGEMENT,
ST. PETERSBURG

Abstract: the main design feature of sports facilities is the fact that they relate to wide-span
structures. The need for large-span structures arises when intermediate supports interfere with the
process that must take place in the building. In the article, the authors examined the requirements
of existing standards in the field of fire safety of the Russian Federation and European countries
for indoor sports facilities. Conclusions are drawn on the choice of technical means of automatic
fire protection of sports facilities.

Keywords: sports facilities, fire safety, functional fire hazard class, fire resistance.

VIIK 699.88

I'maBHOW KOHCTPYKTUBHOM OCOOEHHOCTBIO CIIOPTUBHBIX COOPYXKEHHH SIBISETCS TOT (aKT, 4TO
OHM OTHOCSTCS K OOJIBIIETIPOJNIETHBIM COOpPYXEHUSM. HeoO0XoauMocTh B OOJBIICHPOIIETHBIX
KOHCTPYKIMSAX BO3HHMKAET, KOTAAa IPOMEXKYTOYHBIE OMOPHl IPEMATCTBYIOT  BBITIOJIHEHUIO
TEXHOJIOTHYECKOTO IpoIiecca, KOTOPBIH TOHKEH MPOUCXOANTH B 3MaHUHU. A TepBOH mpoOieMon —
OTCYTCTBHUE €JHMHOTO ONPEAETICHNS TEPMHIHA «OOJBIIETIPOICTHBIE KOHCTPYKIIUM»:

- B [locranoBnenuu I[IpaButensctBa MockBbl Ne 567-I1IT ot 25 mrons 2006 r. «O Mepax 1o
oOeCreueHnI0  HAAEeKHOCTH  3IaHMH TPaKAAHCKOTO HA3HAYCHUS C  OOJIBIIETIPOJIIECTHBIMHU
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KOHCTPYKLMSIMH» K OOJIBIICHPOJIETHBIM OTHOCAT KOHCTPYKLIMH C mpojeroM 18 m Oosiee METpOB.
IIpu oToM 3pmaHMs C  OOJBIICHPOJETHHIMM KOHCTPYKLMSMH OTHECEHBl K YHHKaJbHBIM
COOPY>KEHUSM;

- B «Ilocobun mo Hay4YHO-TEXHHYECKOMY COIPOBOXXICHUIO W MOHHUTOPHHIY CTPOSIINXCS
3[JaHUI U COOPY)KEHHI, B TOM YHCIIE OOJIBIIETIPOJICTHBIX, BEICOTHBIX M YHUKaJIbHBIX» MPJIC 02-08
B pazaene «TepMuHBI U ONpeNeneHns yKa3bIBaeTCs cilemyomee: «boIbIIenponeTHbIe 30aHU U
COOpPYXEHHUSI — 3JaHHS W COOPYXKEHHs, IOKPBITHE KOTOPBIX BBIIOJIHEHO C TPHMEHEHHEM
OonbIenpoeTHHIX (6osree 36 M) KOHCTPYKIHID;

-8B MAC 20-2.2008 «BpemeHHBIE peKOMEHIAIMKA IO oOecredeHno 0e30macHOCTH
OOJBIICTIPOIETHRIX COOPY)KEHHH OT JIABUHOOOPa3HOTO (TPOTPECcCHpYIONIET0) OOpYIICHHS NpH
aBapUHMHBIX BO3ACHCTBUAX» OOJBIICTIPOJIETHBIMU HAa3bIBAIOT KOHCTPYKIHH TaKXE C IPOJICTOM
cBblIlIe 36 M.

BornbienponeTHpie  KOHCTPYKLMH BBIMOJHAIOTCS W3 Pa3HOOOPa3HBIX MAaTepUalioB: CTajb,
XKeJe300eToH, JIepeBo, CIeHaIbHbIe TKAaHH, B OTACIBHBIX JIEMEHTaX MOTYT IPHUMEHSITHCS TPOCHI,
YIIEIIACcTUK U ap. bonbienposeTHele 31aHus, Kak IPAaBUIIO, IPOESKTUPYIOTCS OJHOIPOJIETHBIMH.

KoHcTpykTrBHasT 0€30I1aCHOCTh MOPa3yMEBaeT Mol CO00i psia TpeOOBaHUI 00CCTIEIMBAROIIUX
Oe3aBapuiiHyI0 JKCIUIyaTalMio 3JaHus. [JlaBHAs CIOXHOCTh INPH IHPOCKTUPOBAHHM HECYLIHX
KOHCTPYKIHMH CTaJMOHOB BO3HUKAET IIPH cOOpE HArPY30K M OTPEEICHNH TapaMeTpoB UX PaOOTEHIL.
B mepByro ouepenp 3TO CBA3aHHO ¢ OONBIIMMH TIPOJIETAMHU IOKPBITHH, KOTOpPBIE CO3JAal0T OYCHBb
3HAQUUTEIbHBIC YCHJIMSA B 3JIEMEHTaX KOHCTPYKIHMH, a HMHOT/a HEOOXOOMMO YYHTHIBATh HX
MyJIbCallMI0 ¢ TOSIBICHWEM pe3oHaHca. CI0XXKHOCTh MPOEKTHPOBAHMS OOJBLICIIPOJICTHBIX
KOHCTPYKIMH MOATBEPkKAACTCS BKIIOUCHHEM TaKUX 31aHUH W COOPYKEHHUH B pa3psi yHUKAIbHBIX.

I'pagocTpouTenbHbIil KOAEKC OTHOCHUT K HUM CTaJUOHBI, UMEIOIINE OJHY M3 XapaKTEePUCTHK:
nposet 6onee 100 M, Hannune koHcosu Oonee 20 M.

BropbiM, MeHee 3aMETHBHIM M IOTOMY OoJiee OIAcHBIM (DaKTOpOM SIBIISIETCS COYETaHHE
marpy3ok. CIT 20.13330-2011 «Harpy3ku W BO3ICHCTBHS» PEKOMEHIYET IPH COYETaHUU
HECKOJBKUX Harpy30K YUHUTBIBAaTh MOHIDKAIOIMINE KO PHUIIMEHTHI, KOTOPHIE B CBOIO OYepeab HOCST
CTaTUCTHYECKUIM XapakTep M OCHOBBIBAIOTCS Ha TOM, UYTO BEPOSATHOCTh BO3HUKHOBEHHS
OTIpeJIeTICHHBIX BO3JIEHCTBUN OJHOBPEMEHHO CHIKAETCSI C YBEIMUCHUEM NX KOJIMYecTBa. TOHKOCTh
NIPUMEHEHHMSI 3TOTO TpaBHia B PacueTax 3aKJI0YaeTcs B MPABHILHOM YCTAaHOBJICHHH MPUYMHHO-
CJIC/ICTBEHHBIX CBSI3€H, KOTOpBIE CTATHCTHKA, TEOPUsS BEPOATHOCTH W MaTeMaTHKa HE BCerja
YUUTHIBAIOT. [IpUMepoM MOXKET HOCITYXHUTh CUTYalsl, KOTJla CHJIbHBIA BETEp CPhIBAET IMHUTAOIIHE
IEKTPUUYECKHE KAOeH, BCICACTBHE YET0 MEPOIIPUATHE NPEKPAIAeTCsl, TIOTOK JIOJEH JBIKETCS K
[JIaBHOMY BBIXOAY, BO3HUKaeT naBka. B 3toil curyamum CII 20.13330-2011 npenmaraer
npuMeHuTs Koddduuuent 0,95 kK paBHOMEPHO pACHpPEAEICHHOW HAarpy3ke B COYETaHUH C
BETPOBOM. BaXHO 3aMETUTh, UTO UMEHHO TAKOE COYETAHMM BO3JEHCTBUM Kak IyJIbCUPYIOLIUN
BETep M TOJE3Has Harpy3ka OT 3pHUTelied MOTYT OKa3aTbCsi KPUTHYECKUM (BakTopom,
(OpMHUPYIOLIMMCSI 110]] BO3/ICHCTBUEM IIPHYHMHHO-CIIEICTBEHHOM CBSI3H.

Cronp Xe SpKHM TIPAMEPOM MOXKET CTaTh IWHAMHUYECKOE BO3ACHCTBHE HAa TPUOYHEIL.
Hanpumep, korma mpu opraHu3aIiiy IOCAIKH 3pUTeieil He YUUTHIBAIOTCS MX MPEAIOYTEHHS K TOH
WIN MHOW KOMaHze, M BO BpPEeMs Marda 4acTh OOJIENBLIMKOB IepedupaeTcs modimke K (aHaTam
CBOEH KOMaH/Ibl, TEM CaMbIM YK€ IIPEBBIIIAsi HOPMATUBHYIO HAarpy3Ky Ha KOHCTpYKUMH TpuOyH. Ha
TIOCJIE/IHUX MUHYTAaX WIPHI BCE 3PUTENIM BCTAIOT W HAYMHAIOT CKAHAWPOBATH «KPUYAJIKY» CBOEH
KOMaH/bl TPH 3TOM, TONAas WM HOAINPHITMBAas B PHUTM, B pe3yjibTareé Yero BO3HUKAET
JIMHAMHYECKOE BO3/EHCTBUE, BXOAAIIEE B PE30HAHC ¢ KOeOaHMIMHU KOHCTpYKIi. K coxarnenuro,
MIPUMEPOB TAKHUX MPOMCIIECTBHII OONBIIOE KOJIMYECTBO, B TOM YHCIIE M B Hamled crpane. Tak B
Mmapte 1982 r., B KpacHosipcke, Ha oTkpeiTiH 3uMHeil Crapraknaasl HapogoB CCCP, obpymmics
mapaneT BEpXHEro Apyca TPUOYHBI MECTHOTO CTaJMOHA, YTO CTAJIO MPHYMUHON IHOeIN HECKOIBKUX
yenoBeK. [IprarHON MOCTy M0 MPEBIICHHE PAaCYETHOW HAarpy3KH Ha HECyIIHe KOHCTPYKINH B
pe3yibpTaTe YBEeIHICHNS KOTUIECTBA 3pUTEIICH CBEPX IOMYCTUMON HOPMEI.

WHoraa nake BBICOKOE KaueCTBO IMPOEKTHPOBAHMS HE CIACAET OT PHCKOB, BO3HHKAIOMIMX Ha
sTane crpouTesbeTBa. OUIMOKY MOXET JIOIyCKaTh MOAPSAUUK WIIM 3aBOJ M3TOTOBUTENb, TOPOILSICH
BBINOJIHUTG 3aKa3 B CPOK, IPUMEHUBUIMN HE T€ IEKTPOJbI IPU CBAPKE METAJUIOKOHCTPYKIUHA UITN
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He coOJIro/1asi TEXHOJIOTHIO CTPOUTENILCTBA. Tak Cpein COTEH 3JIEMEHTOB OJHOIO KapKaca M THICSY
3aKpYYEHHBIX BBICOKONPOYHBIX OOJTOB, OJMH HE 3aTSHYTBIH MOXET CTaTh POKOBBIM.
IonTBepaxnenne ToMmy — cirydail B bpasunun, npousomenmmit B 2005 r., koraa Bo BpeMs poAeo U3-
3a o0pymieHuss TpUOyHBI moctpaganu oonee 600 yemoBek. [Ipu 3ToM Harpys3ka HE MpeBBIIIaIa
JIOMyCTUMBIX HOPM, HO KauecTBO IIOCTPOGHHOM HacmexX KOHCTPYKIUMH HE OTBEYalo
COOTBETCTBYIOIINM TPEOOBAHMUSM.

Kaxnplii Takoll npuMep MHAMBHIYaleH M Ba)KHO HE TOJIBKO MPABHUJIBHO BBHINNOJHATH PAacdeThl
HEcyIel CIIOCOOHOCTH, HO M PEATbHO OIICHUBATH BO3MOJKHBIE COUETAHMS HATPY30K, HX JUHAMUKY
u, B obmeM, cnenuuKy TeX MEpONpUSATHHA, KOTOpbIe OyAyT MPOXOINTh B JaHHOM 3maHuH. CaMm
IPOLECC CO3/JaHus, HaYMHAs C MPOEKTUPOBAHUS, HATIOMHHAET U3TOTOBICHHE CTAIbHOM LETOYKH:
€CIIH XOTh OJJHO 3BEHO C/IJIaHO HEKA4eCTBEHHO, OHA 00513aTEIBHO MOPBETCS, KOTIa €€ Harpy3sT.

BoIBIIMHCTBO 3aKOHOAATENBHBIX JOKYMEHTOB BCET'0 JIMIIb KOHCTATUPYET (haKT CyLIeCTBOBAHMS
Pa3IMYHBIX BHUJOB COOPYXEHHs JUI1 CIOpTa U ACKIApUPYET, HO HE OTpakaeT MEXaHH3M HX
¢byHKIMOHMpOBaHUs. VMeromuecss TOKYMEHTBl OXBATBIBAIOT JIMIIb OJAWH acleKT AesTebHOCTH
(U3KYIBTYPHO-CIIOPTHUBHBIX COOPYKEHHH. BOJIBITMHCTBO NOKYMEHTOB ycTapenu. Tak, OCHOBHOM
JIOKYMEHT, pEeriaMEHTUDPYIOIMH Oe30MacHOCTh MpPH IMPOBEICHUH MACCOBBIX CIIOPTHBHBIX
MeponpusTHi, ObUT IPUHAT B 1983 romy, a pexuM dKCIuTyaTanuu coopyxenuid B 1988 romy.

BwMmecre ¢ TeM cieryeT OTMETHTb, 9TO COBPEMEHHAs NPAaKTHKA Pa3BUTHS PU3NIECKON KYIbTYpHI
U CIIOpTa TIOKa3bIBACT KPalHIOI HEOOXOAMMOCTh IIPAaBOBOTO pErylHpoBaHHWA. B crpanax,
HNMCIOIIMX HAIMOHAJIBHOE 3aKOHONATEIbCTBO B c(epe KyIbTyphl M CIIOPTa, OTPAXKAIOTCA
MPEUIOKEHUs] TI0 CTPOMTENBCTBY M OKCIUIyaTalluM CIOPTUBHBIX coopyxeHui. Hampumep, B
3akoHax @paniun, Ouanaaauy, [Topryrammu, Vcnaaaun oTpaxkeHsl 00s3aTeNbCTBA TOCYIapCTBA
(vHAaHCHMpOBaHMs CHOPTUBHOM HWH(pAcTpyKTypbl. bonee Toro, 3akoHomarenscTBo —Mranuu
MPEIUCHIBAET OTBETCTBEHHOCTh MUHUCTPa BHYTPEHHUX JIeJl 38 0E30I1aCHOCTh CIIOPTHBHBIX OOBEKTOB.
Cepbe3HOe OTHOIIEHHE K INPABOBBIM BOIPOCAM KYJIBTYPHO-CHOPTHBHBIX COOPYKEHHH MpPOSBISCT U
EBporneiickuii CcOr03, 4YTO HAlUIO OTPa)XEHWEe, B YACTHOCTH, B CHOPTUBHOW mapTuu EBpomsbl.
PesynbratoM Takoro OTHOLIEHMsI cTajl OyM CIIOPTHBHOTO cTpouTensctBa B 90-e rompl B
Bemuko6puranuu, Vcnanuy, ['epmannn, Hunepnannax. Bo MHOTMX cTpaHax MMEIOTCSI JOKYMEHTBI,
JIETATFHO M KOMIUIEKCHO paccMaTpHBAIOINe OE30MacHOCTh M IpaBWIIa IOCEIIEHHUS COOPYXXKCHUH U
o0cimyxuBanus 3puTeseil. B yactHocTH, B BennkoOpuTanuy TakuM JIOKyMEHTOM SIBIISIETCS TTOCOOME IO
0€3011aCHOCTH CIIOPTHBHBIX OOBEKTOB M OCTYITHBIX CTaIIOHOB. B mocneaHux 10KyMeHTax MpOIHCaHb
BCE TIPOLEypHbIE BOIMPOCHI, Kacalomuecss Oe30MacHOCTH, KOM(OPTHBIX YCIOBHHM IS ITOCELICHUS
CIOPTHBHBIX OOBEKTOB MHBAJIMAAMU U CONPOBOXKAAIOIMINMYU MX JHIamMu. Komucens o ¢pyrdomsHOMY
JMIEH3UPOBaHUI0 BemmkoOpurannn paspaboTaia IaKeT COOTBETCTBYIOUIIMX JOKYMEHTOB IO
KOMILJIEKCHOMY W TIPaBOBOMY pPETYIMPOBaHUIO paboThl cTagnoHOB. B HWramum HammoHansHbIM
OJIMMIMHACKMM KOMHTETOM pPa3paboTaH JOKYMEHT, KOMIUIEKCHO OTPAKarONIMH TEXHUYIECKHE
HOPMATUBBl W OPraHM3alMOHHBIE TpPeOOBAaHMS PA3IUYHBIX THUIIOB CIIOPTUBHBIX OOBEKTOB.
AHaJOTHYHBINA JOKyMEHT nmeercs B ['epMaHuu.

Pazpabotano 1Ba psga HOPMATHBHBIX JOKYMEHTOB, Kacarmomuxcs MexayHapoaHOH
cropTuBHOM (enepanuu. B wactHocTn, MexayHnaponHas denepanus 6ackerbona B 2003 roxmy
n3gana jAeranbHOEe TpeOoBaHME MO OAcKeTOONBHBIM apeHaM, KakK INpH Y4eOHO-TPEHHPOBOYHOM
mporecce, Tak U JUId TPOBEJCHHUS COPEBHOBAHMN C€aMOro BBICOKOTO YypoBHs. EBpomeiickas
accolyanys IuaBaTelbHbIX 0acCeHHOB TakKe pa3padoTana cOOTBETCTBYONIME HOPMBL. Cepbe3Hoe
BHUMaHHE YJEJNSIeTCsl BOIPOCaM CTaHIApTH3allMM HCIIOJIB3yeMOro Ha apeHax obopynoBaHus. B
yacTHOCTH, EBponelckuii KOMHUTET CTaHAApTU3alMH BBIMTYCTUI CTaHIAPThl I 3PUTEIbCKHUX
COOPYKEHUH, KOTOPBIE PACIPOCTPAHIIOTCS Ha CIIOPTUBHBIE coopyxernus. B 2004 roxy Obu1 n3gan
001Ut eBpONeHCKUi CTaHAAPT 3PUTEIHHOMN 30HBI IS 3PUTEITLCKUX TIOMEIICHHH.

K coxanenuto, Ha Tepputopun Poccum, Ha CETOMHSIIHUI IEHb OTCYTCTBYIOT TpeOOBaHHSA
oKapHOW 6€30MaCHOCTH, OTPAKAIOIIHIE CHIENN(UKY 3aKPBITBIX CIIOPTHBHBIX COOPY>KEHHH:

- CHull II-JI.11-70 «CrnopTtuBHBIE coopyxeHus. HopMbl W mpaBmia MpOEKTHPOBAHUM) OBIT
ormenen B 2003 r.;

- mpoekT CII «3akpbiThie CIOPTUBHBIE COOpYXeHUs. TpeboBaHUs MOKapHOH 0e30MacHOCTHY,
paspaboranneiii BHUUIIO B 2013 romy n0 cux IOp HE YTBEPKAEH. MEXIy TeM, KpBIThIC
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CHOPTUBHBIE 3JaHUs M COOPYXKEHUS C 4YHMCIOM MOCAJAOYHBIX MECT B 3ajl€ WIH CyMMapHOH
BMECTUMOCTBIO IoMeleHnit 6onee 500 yenoBek, B COOTBETCTBUM C HonoxeHusiMu dexepanbHoro
3akoHa oT 6 mapra 2006 r. Ne 35-®3 «O nporusozelictBuu Teppopusmy» (pen. Ot 31.12.2014)
OTHOCSTCS. K OOBEKTaM C MAacCOBBIM IPEObIBAHUEM JIIOJICH M, CIIEAOBATENIFHO, SBIISIOTCS
00beKTaMy MEPBOOYEPEAHBIMU, K KOTOPBIM JIOJDKHA OBITH pa3paboTaHa KOMIUIEKCHAs CHCTEMa
obecrnieueHns 6€30MaCHOCTH, B TOM YHCJIE MTOKAapHOH OE30MaCHOCTH.

BbIBoa: cocTaB TEXHHMYECKOTO KOMITIEKCA CPENCTB, BXOISIIINX B CUCTEMY HMPOTHBOMOXKAPHOU
3aIIUTHI CIOPTUBHBIX COOPYKCHUH, JOJKEH BEIOMPATHCS U3 YCIOBHSA PEIICHHS CICTYIOMNX 3a/1a4:

- CBOEBPEMEHHOTO OOHAPY)KEHHS MOXapa W BBIAAYM CUTHAJIOB YNPABICHUS YCTaHOBKAMM,
BXOJAIINMH B CHCTEMY IPOTHBONOXKAPHON 3aIUTHI;

- obecrieueHHs] OMOBEIICHMS JIIOAEH O IMOKape W OpPraHU3aluHd YNpaBICHUS Oe30macHOM
9BaKyaluei goael B 6e301acHyIo 30HY;

- 3aIIUTHI 9BaKYaI[MOHHBIX MIYTEH OT OMAacCHBIX (PAKTOPOB TOXKapa Ul 00eCIeYeHUs TPOBEACHHS
9BaKyalluy (CIAceHus) JTr0AeH;

- TyILIEHHUs BO3HUKILIETO M0Kapa CTallMOHAPHBIMH YCTaHOBKAMHM MOXAPOTYILCHHUS;

- obecrieueHns] HHTETPallMi TEXHUUECKUX CPEACTB CUCTEMbI IIPOTHBOIIOKAPHOH 3aIIHUTHI.
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Annomayus: 6 Oannol cmamve 6y0em pPACCMOMPEHO NOHSMUE APXUMEKNYPbl NPUTLONCEHUS,
Kpumepuu xopouio NOCMPOEHHOU apXumekmypbl npuiodicenus, nousmue Frontend, e2o ponv 6
NPULOJICEHUY, CIMPYKMYPA, d MAKICe apXumeKkmypHvle 0COOEHHOCMU, CMAGUIUE AKMYATbHBIMU 8
nocneonee gpems. Taxoice 6yOym paccmompenvl U NPOAHATUZUPOBAHbL NPUHYUNBL, HA KOMOPbIX
cmposimest  cospemennvie  Frontend-apxumexmypul 6e6-npunoscenuil, Hanpumep, MaxKux, Kax
HOMOKU OQHHBIX U KOMNOHEHMHbIL NOOX00 8 ApXumeKmype, ux Koppensiyusi U CPAGHEHUe MeNCcOy
cobotl, a maxoice npumepvl YpermMeopKos, peanruzylouux My NPUHYUNDL.

Knrouesvte cnosa: apxumexmypa, KOMROHEHMHBIU NOO0X00, nomok Oauuvlx, DOM, npunyunoi,
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CONTEMPORARY PRINCIPLES AND APPROACHES TO FRONTEND
WEB ARCHITECTURE
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DEPARTMENT OF AUTOMATIC INFORMATION PROCESSING AND CONTROL SYSTEMS;
’Pridius Ekaterina Sergeevna - Student,
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BAUMAN MOSCOW STATE UNIVERSITY,
MOSCOW

Abstract: this article will discuss the concept of application architecture, the criteria for a well-
built application architecture, the concept of Frontend, its role in the application, the structure, as
well as architectural features that have become relevant in recent years. The principles on which
modern Frontend architectures of web applications are built, such as data flows and component
approach in architecture, their correlation and comparison with each other, as well as examples of
frameworks that implement these principles will also be considered and analyzed.

Keywords: architecture, component architecture, data-flow, DOM, principles, frontend.

VIIK 004.415.25

Ecmun paccmarpuBaTh NpWIOKEHHWE KaK CHCTeMY — TO €cTh Habop KOMIIOHEHTOB,
00BeTMHEHHBIX JUISI BBITIOHEHSI OTIPEICIIEHHON (DyHKIIMHM, TO MOKHO CKa3aTh CIIeqyIomIee:

ApPXUTEKTypa UACHTH(GHUINPYET ITaBHBIE KOMIOHEHTHI CHCTEMBI M CITIOCOOBI IX OPTaHU3AINH U
B3anMO/IeHCTBUS. TakKe HEMaTOBOKHON XapaKTEPUCTUKON JTFOO0H apXUTEKTYPHI SABJSETCS BBHIOOD
TaKWX METOZOB, KOTOpBIE OyIyT HEM3MEHHBI B OYAYIIEM M COCTaBIATh 0a3HC CHCTEMBI.

ApXUTEKTypa — OTO OpraHM3alus CHCTEMBI, BOIUIOIIEHHAas B €€ KOMIIOHEHTaX, HX
OTHOIIEHHUAX MEXIY cOOOH U C OKPY>KEHUEM.

YroOBbI OBICTPO MOHATH KAKOE APXUTEKTYPHOE PEIICHHUE SIBISIETCS] BEPHBIM HEOOXOIMMO 33/1aTh
cebe Bompoc: «Hackombko citokHO Oynaer B OynynieM IOMEHSTH JAaHHYIO apXUTEKTypy Ha
npyryto?». Ecan orBer Ha sToT Bompoc «Jla», TO, ckopee Bcero, BaM HY)XHO OyZeT BbIOpaThb

JIPYTYIO ApXUTEKTYPY.
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Taxoke MOKHO BBIJICTUTH HECKOJIBKO KPUTEPHEB XOPOIIEH apXUTEKTYPHI:

e ['mOKoCTh M MacIITAOUPYEMOCTb CHCTEMBI;

e TecTupyeMOCTb U COIPOBOKAAEMOCTH;

e HesaBucuMOCTb OT OM3HEC-JIOTUKY U IIPEJMETHOI o0nacTy;

®  D(PeKTHBHOCTH PaOOTHL

Janee ciemyer pacCMOTPETh IIOHIATHE apXUTEKTYPHI IporpaMMHOT0 obecniedeHus (manee - [10)
B pamkax Frontend wactu. Frontend Ha3BIBaIOT KIMEHTCKYIO YacTh JIFOOOTO KIMEHT-CEPBEPHOTO
I10.

Crpykrypa Frontend, xak u B mpuHOHIIE CTpyKTypy mnodtu moboro IO, yclIoBHO MOXHO
MOJICTINTh HA KaKOEe-TO OIpPEIEICHHOE KONMYECTBO KPYIHBIX O10K0B. Kaskmpri u3 3THX OIOKOB
UMEET KakKylo-TO CBOIO pEallM3alfio, KOTOpas IO3BOJIAET CBS3BIBATHECSA C IPYTHMH OJIOKaMH.
BHyTpu 3THX 06J0KOB MOKHO BBIZEIHTH MOJYJIH, BHYTPH KOTOPBIX €CTh METOMBL. M KaXKAbIl y3en
9TOH LIETIOUKHU BIIOKEHHOCTH UMEET KaKOH-TO CBOM KOHTPAKT OOLICHUS, TaK Ha3bIBaEMbIC BXOHbIE
W BBIXOJHBIE MapaMeTpbl. MOKHO CKa3aTb, YTO y Ka)KJOro 3BE€Ha €CTh CBOS apXuTekrypa. U
MO3TOMY apXUTEKTypa, B IPUHLIUIIE, 00J1aaeT CBOUCTBOM HEPAPXUIHOCTH.

ApxutekTypHbIe ocobenHocTH Frontend

[TpuBenemM HEKOTOPBIE 0COOCHHOCTH, CTABIINE AKTyalbHBIMU 111 Frontend B mocienaee Bpemsi:

e Be0 nmpunoxenus O6onbire He npusszansl K [1K (mepcoHanpHBIM KOoMIbIOTEpam). B mMupe
MOSIBIIACTCS BCe OOIbIIe M OOJbIIE TaPKeTOB, MOOMIIBHBIX Tese(OHOB, miaHmeToB, loT-Internet of
Things (maTepreT-Beny). CTOUT OTMETUTH, YTO OOJIBIIE BCETO HHTEPHET TpaduKa MPOXOANUT Uepes
MOOMIBHBIE IPUIIOKEHHS, a He depes [1K.

e JavaScript, MomHeHmwiA 361K A Be® pa3paboTKu MpeBpaTHIICS B IOJHOICHHBINA S3BIK
MPOrpaMMUPOBAHUS U MPOAOJKAET Pa3BUBATHCS CTPEMHUTENLHBIMU TEMITAMU;

e Jlns BeO-nipuiiokenuit cranu goctynHel Takue API(Application Program Interface) xak File
System, Camera, annapaTHble JaTYUKU U APYTHUE;

e UX (User Experience) craHoBHTCS pemaromuM (akTopoM INpH BbIOOpE MNpPOIYyKTa
MIOJIF30BATEIISIMU;

e Crek JavaScript TEXHOJIOTHI CTaJ] UCHOIB30BATHCS JUI KPOCCILIATGOPMEHHON pa3paboTKu
(omHO W TO Xe BeO-TIPIIIOKEHHE MOXKET OBITh 3amymeHo 4to Ha Android, uro ma iOS, uro B
Opasyepe).

W cospemennas apxurtekrypa Frontend mpuioskeHmil BBIHYXIIEHAa pearMpoBaTbh Ha BCE STH
N3MEHEHHs] HOBBIMH TEXHOJOTHSAMH, (ppedMBOpKaMu U mojxogamu. CTOUT OTMETHTh, YTO, €CIH
paHbIIIe JII0ObIe TEXHOJIOTHH O4Y€Hb YacTO yNUPAINCHh B OTPaHWYEHHbBIE PECYPCHBIE BO3MOXHOCTH
YCTPOMCTB, TO ceifuac, BBHLYy MPOPHIBHBIX TEXHOJOTHH B MPONU3BOICTBE MUKPOCXEM, 3Ta MpobdiemMa
MCUE3aeT, YTO TAKXKE BIHMSET HA TEHJCHIUH apXUTEKTYPhl BEO-TIPHII0KEHH.

CoBpemennas apxutektypa Frontend 6a3upyercst Ha Tpex NpUHIMNAX:

1. TIoTOoK JaHHBIX 3aHMMAET LEHTPAJIbLHOE MECTO B apXHTEKType

VYuureiBass MacmitaObl W CJIOXHOCTh Cpe/bl, B KOTOPOH MOXeT BBINOJHATHCs frontend
MIPUIIOKEHNS, OM3HEC JIOTWKAa KOJa MIPaeT OYeHb BakKHYIO poib. Ilo cratncTuke Oonbinas yacTh
BpPEMEHM pa3pabOTKH OOBIYHO TPATHTCS HAa OTJIAJKy M YTEHHE KOJA, MOITOMY HEOOXOIMMBIM
yCIIOBUEM JIIO00H apXUTEKTYpbl sIBISIETCS OBICTPOTa HAXOXJAEHHWs HY)XHOIO HaM KoJa,
OTBETCTBEHHOTO 3a OM3HEC JIOTMKY. Bcskmii pa3, xorma TpeOyeTcs BHECTH KakKylO-TO HOBYIO
(YHKIIMOHAIBHOCTh B CHCTEMY, YpE3BbIUaifHO Ba)KHO NOHMMAaTh, KaK OHA IOBJIUSIET HAa OyIyLIyIO
paborocriocobHoCTh M 3ddexTnBHOCTS 110.

EnuHCTBEHHBINH cHOCO0 OCYIIECTBICHHUS TAaKOTO poja 3aJayd — 3TO IOHMMaHHE Ha KaXIOM
JTare MexXaHu3Ma MepeMeIeHus JaHabIX 1o apxutekTypsl [10. I[Tostomy ceromns moboit Frontend
(peliMBOpPK MOCTPOCH HAa 3TOM IPHHIUIIE, HA YETKOM pa3JelIeHNH HAa MOIYJh State (XpaHEHHE H
MaHUITYJSLHUS ¢ JAHHBIMU) U Ha MOy b View (0TOOpakeHne TaHHbIX).

K mpumepy, Takoit ¢perimBopk kak Angular I nmcmonp3oBan HpUHOMIT ABYHAIPABICHHOTO
MIOTOKA JIaHHBIX, YTO CO3[aBAaJ0 HEKOHTPOJIUPYEMBIE IIPOIECcChl Iepenadd aaHHbIX. [locie
NosIBJIeHUs narrepHa npoektuposanus Flux, koTopslii ucnonbzoBan Oosnee 3PdeKTHBHBIN |
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HAJISKHBIM TMPHUHIMII OJHOHAIPABICHHOTO NOTOKAa JAaHHBIX Bbimesn Angular II, koropsit
UCIIOJIb30BaI KaK pa3 MpHHIIMIIA OHOHAINIPaBIeHHOCTH, Kak Flux.

2. KoMIOHEHTHBII mOAX0x

KoMIoHeHTHBII TonXon sBISETCS HEM30EKHBIM CIEICTBHEM IIEPBOTO IyHKTa O IIOTOKE
JTAaHHBIX. MOKHO BBIJICJIUTD TPH IMIABHBIX aCIEKTa KOMIIOHEHTHOTO T0/IX0/1a!

1) OcoGoe BHHMaHHMe WOTOKAM JaHHBIX. TpagWIHOHHBIE apXUTEKTypel frontend
MIPWIOKECHUH OPHEHTHPOBAHBI HA TOPHU3OHTAJBbHOE pactpenencHue (pyHkimoHan. Takoil crmocob
eIle MOXKHO CPaBHHUTH C «pa3Ma3bIBaHHEM (YHKIMOHANA TOHKHM CIIOEM» II0 BCEH apXUTEKType
(moBONBHO TIPHUBBIUHBIA crocod B MV* martepHax). Ho mepBBIii NPUHOKI O TOTOKE NAaHHBIX
TpebyeT, YToOb! (PyHKIIMOHAIEHOCTE OBIJIa OPUEHTHPOBAaHA BEPTHUKAIHHO. [103TOMY KOMIIOHEHTO
MOJKET ABIATHCA KaKOH-THO0 OIOK K0/1a, MHKATICYIHPYIONINI KaKy0-TO OJHY «pure responsibility»
JOTUKY ((YHKIHMIO C €IMHCTBEHHOCTHIO OTBETCTBEHHOCTH), BCJIEJICTBHE YETO MOXKET OBITH
HIEPEUCIIONb3yEMbII

2) Iocrosinno ycaoxusiomue View (IlpeacraBienms). B HacTosiee Bpems, B CBSI3U C
nosiBiieHreM SPA mpunoxeHuil View CTaHOBSTCS BCE CJIOXKHEE M CJIOXKHEE, YTO YCIOXKHSET
npotrecc BHenpeHus HOBBIX feature. MV* momoOHble apXUTEKTYpbl HE 00J1aJal0T BO3MOXKHOCTBIO
pemwnTh mpobjeMy, B TO BpeMsi KaK MHCIOJIb30BAHUE KOMIIOHEHTHOTO IOJXOJa IO3BOJISET
ynpormaTs View KI1acchl.

3) Crpykrypa koMmoHeHTHI. JIfobas KOMIIOHEHTa JOJDKHA COCTOATh W3 4 3JICMEHTOB:
I'papmueckas  crpykrypa(HTML-View), Cruwmmsanusa(CSS-View), Iloenenme(JavaScript-
Component), 6usnec goruka(JavaScript-Component/Model).

MOXXHO CKa3aTh, YTO KOMIIOHEHTHBIH ITOJIXOJ MO3BOJIET NEPEHCIIONB30BaTh M TECTHPOBATh
Kakue-To OJIOKM Hallero BeO-NPWIIOKEHUs, He Jiomas ee apxurektypy. K mnpumepy, 0ok
«ABTOpHU3AIMKN», COCTOAIMKA 3 (OPMBI BBOJA MOJCH M PA3IUYHBIX JCHCTBUI aBTOpH3AIUU
(«BOHTHY, «320BUTH TAPOJIBY» U T.J.), MOXKET ObITh BCTABJICH KaK BHYTPH OTJEIbHON CTPaHHUIIBI, TaK
B BHYTPU BCIUIBIBAIOLIETO AMAJIOrOBOIO OKHA, NPH ITOM HE BHOCS HUKAKON JHMIIHEH Ou3Hec-
JIOTUKH B POAUTCIILCKUEC DJIEMECHTEI. B sToMm u 3akarogaeTcs Bes MOIIb KOMIIOHCHTHOT'O ITOAX0J4a.

Pe310M1/Ipy$1, MPUBCIAEM HEKOTOPHIC KPUTCPUU KOMITOHEHT. KommonenTsl JOJIKHBI OBITh:

1. HezaBucumeie;

2. CiabocBsi3aHHEBIE;

3. Tlepeuncnosb3yeMeie.

KoMIioHeHTsI MOTYT OBITH [OCTATOYHO CIIOKHBIE BHYTPH, HO 00s3aHBI OBITH NPOCTHIMHU
cHapyxu. Tyt moapaszymeBaercst, YTo MHTepQeHc T000H KOMIIOHEHTH! JOJKEH OBITh HACTOJIBKO
MIPOCTBIM, YTOOBI MpOLECC MOAKIIOYEHHS KOMIIOHEHTHI K POJHUTEINIO MPOXOAua 0e3 MOOOYHBIX
3¢ deKToB.

Ha Puc. 1. npuBeneH npuMep pa3OoUEHHUsI THTMYHOTO View Ha KOMITIOHEHTHI.

window

form field1

| field1 | window > form _.___
field2
‘ field2 ‘ |:>

SearCh-bar
search-bar

input button button

Puc. 1. lexomnosuyuu View

KommoneHTBI JCJIAT Ha IBA THUIIA:
1. Dummy-KOMHOHeHTLI — KOMIIOHCHTBI, KOTOPLIC 1160 BOOGHIG HC CoOJAcpiKat HUKaKOH
JIOTUKH (‘{I/ICTO BU3YaJIbHbIC KOMHOHGHTLI), 6o COACpIKAT JIOTUKY, KOTOpas FJ'Iy6OKO
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MHKAIICY/IMpOBaHa BHYTpH KommoHeHTa. K mpumepy, xomnoneHTbl «®opmay, «HekOokc» nnm
«ABaTapka»

2. Smart-KOMIOHEHTbl — KOMIIOHEHTBI, KOTOpbI€ YIPABIAIOT MHOXKECTBOM JpPYTUX
KOMITOHEHTOB, COJIepKaT B cede OM3HEC-JIOTMKY U XpaHsAT Kakoe-To cocrosiHue. K nmpumepy «biok
pexoMmeHaanui» uinu «dOubTp».

3. ABToMaTH4YecKoe BbIOOpouHOe 00HOBIeHHe DOM

He cexpert, uro Bce omeparnun ¢ DOM sBASIOTCS ZOBOJIBHO AOPOTOCTOSIIUMH II0 pecypcam H
BPEMEHH, ITIO3TOMY B KakoH-To MOMeHT Frontend cooOmecTBo mpumuio K wHiaee co34aTh
TEXHOJIOTHIO, KOTOpas cMoryia Obl BEIMONHATE ¢ DOM MHHHManbHOE BO3MOXHOE KOJINYECTBO
ZIefCTBUH O TEepepUCOBKE KaKUX-TO KOHKPETHBIX DOM »11eMeHTOB IIpu H3MEHEHUH JaHHBIX BeO-
MPWIOXKCHNSA, TaKk Ha3piBaeMblii State. COOCTBEHHO, K KakOM pEUICHHIO B WTOTE TIPHIILIO
coobmmectBo Frontend B utore:

1) Data-binding me:xxny Model n View.

B COBOKYNMHOCTH C KOMIIOHEHTHBIM MOJXOJOM HCIIOJb30BaHUE AaTa-OMHIMHTA SIBISIETCS
UjeaJbHBIM PEIICHHEM MpobieMbl B3auMocBs3u aAaHHbix(Model) u mpencrasnenus(View). View
MOYKHO INPEJCTaBUTh KaK (YHKLHUIO MOJENH, KOTOpasi 3HAET KaKWe IMOJIS NAHHBIX HYXHBI €H JUis
OTPHCOBKM T€X WM MHBIX KommoHeHT. K mpumepy, Bo ¢peiiMBopke Angular cymiecTByOT
mabnonsl, B React JSX —s3bIk, spmstomutics cMecsto HTML u JavaScript sSi36IKOB.

2) Omnosemenne 06 u3MeHenuu JaHHbIX (Change detection).

OnmHNM U3 TpeOOBAaHUH TAaKXKE SBISETCS BO3MOXHOCTh APXUTEKTYPHOTO PELICHUsS] KAaKUM-JIHO0
00pa3oM cleauTh 3a TeM, Kakue 1ot State ObuTM OOHOBIICHBI, YAAJICHBI M 100aBieHEL. JlaHHas
BO3MOKHOCTh B Angular [ peammsoBamace depe3 Meron TpssHoi mpoepku (dirty checking),
KOTOPBIIl IIpOBepsAa B OECKOHEUHOM ITHKJIC Yepe3 ONpeAeTIeHHBIN MepHoa BpeMEHH, Kakue Mo
Obut M3MeHeHbl. Bo ¢peiiMBopke React cymiecTBYIOT HeW3MEHsSEMbIE CTPYKTYpbl JaHHBIX WU
MOCPEACTBOM COOBITMHHOM MIMHBI NPOMCXOMUT OOHOBIICHHWE HeoOXoauMMbIX moiei State. B
OyaymeM Vue3 MmIaHUpyeTCs HCIOJIb30BaHHME 00bekTa Proxy mis peamusammu data checking
(mpoBepka TaHHBIX Ha U3MEHEHHUE).

3) OonoByienne DOM.

ITocne Toro kak ObUTH OOHAPYKEHBI M3MEHEHHUs State, HEOOXOAMMO BBHIIIOJIHUTH MEPEPUCOBKY
DOM Ha ocHoBe HuX. B React s atoro ucnonssyercs texsonorus VirtualDOM.

3aki0ueHne

Takum 00pa3oM, CTOMT CKa3aTb, YTO COBPEMEHHBIE INPUHIMUIBI MOCTPOCHUSI apXHUTEKTYPHI
Frontend, xax u B mpuHImIe Moot npyroit obmactu pazpadborku [10, OCHOBBIBAIOTCS TIaBHBIM
00pa3oM Ha KOMIIOHEHTHOM M MOJIYJIBHOM IIOJIXOJle, KOTOPBIH IIO3BOJISET JIETKO M OBICTPO
MacIiTabupoBaTh 000 MPOAYKT, 3aHUMASICh IO OOJIBIICH YacTH HE MPOOJeMaMu pealn3alul u
BHEIPEHMS B TEKYIIYIO apXUTEKTypy, a OusHec-TpedoBanusmu Kk [10. Taxke CTOUT OTMETHUTH, YTO
HEMAaJIOBAXXHBIM KPHUTEPHEM SBISIETCS CKOPOCTh 3(PQPEKTHUBHOCTH TOTO MM HMHOTO pEIeHHS,
BCJICJICTBHE Yero U mosiBMIKCh data-binding u Virtual DOM.
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AnHomayusn: 6 COBPEMEHHbIX YCIOBUSIX K WIEIKO8UYE, KAK OCHOBHOMY KOPMY MYNO08020
WeNKOnps0a, nPeovAGISIOMCS Cledyloujue mpeho8anus: 3UMOCMOUKOCHb, OOIe3HEYCMOUYUBOCb,
svicokas — nobecoobpazosamenvHas U B000YOePAHCUBAIOWASL — CHOCODHOCMb,  KOMopble
HEeNnocpeoCmeeHHO 306UCIM 0m MOPHO-U3UOL02ULECKUX 0CODEHHOCMEN PACMENHUs. U GIUSION HA
Ypodicail KOPMOBO20 UCMA U €20 KOPMOosble docmouncmed. B dannot cmamve npedcmasiena
OYEHKA NOMEHYUANILHOU opMbl KOPMOBOU weaKkosuyvl — @-Ne 25 051 pazHOCe30HHbIX 8bIKOPMOK
MYmMoe02o WeNKONPsO0a no KOCEEHHbIM KPUMEPUIM: MOPQPON0o2us, (penonocus, 3uMoCmouKoCms,
60ae3Heycmotuu80Ccmb, N06e2000PaA308aMENbHAS U B000YOEPAHCUBAIOWASL CHOCOOHOCTD.

Knrouegvie cnoea: wenxkosuya, mopghonoeus, genonozus, 3UMOCIOUKOCHb,
boe31eycmouiusoCcmy, nobezo06pazoeamenvHas CnocobHoCmb, 6000y 0epIICUBAIOWAS
cnocobHocmy.
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Abstract: in modern conditions, on the mulberry at the following requirements are imposed, as the
feed of mulberry silkworm feed: winter hardiness, disease resistance, high shoot-forming ability
and water-holding ability, which directly depend on the morpho-physiological characteristics of
the plant and affect the yield of the fodder leaf and its nutritional advantages. In this article
presents an assessment of the potential form of fodder mulberry - F-25 for multi-season feeding of
mulberry silkworm according to indirect criteria: morphology, phenology, winter hardiness,
disease resistance, shoots-forming ability and water-holding ability.

Keywords: mulberry, morphology, phenology, winter hardiness, disease resistance, shoots-forming

ability, water-holding ability.

VIIK 634.38, 638.2
DOI: 10.24411/2312-8267-2019-11003

BBeueHne. OpFaHI/IBaIII/IH HpO‘IHOﬁ KOpMOBOﬁ 0a3pl — OJHa H3 OCHOBHBIX 3aJa4 B
ICJIKOBOACTBE. I/IBBGCTHO, 4yTO I IOJIHOM peaju3anu TCHETHUYCCKOIo MNOoTCeHUHalla ¢
JOCTUKCHUA Bq)(i)eKTI/IBHOCTI/I 0T6opa IJICMCHHOI'O Marepuajia HCO6XO,Z[I/IMO c031aThb
6J'IaFOHpI/I$ITHI)I€ YCJI0BUSL KOPMIJICHUA U COACPIKAHWA T'yCCHHUIL, TaK KaK KOJUYECTBO U Ka4C€CTBO

58



KOpMa HENOCPEICTBEHHO BIHAIOT Ha OHOJIOIMYECKHE I10Ka3aTeId M XO35HCTBEHHO-L[CHHbBIE
MPU3HAKH TYTOBOI'O ILEIKONPS/A.

Jnst  cOBEpLICHCTBOBaHUS KOPMOBOI 0a3bl TYTOBOIO IIEJKONpsIa IyTeM pPacIIUpEHHs
COPTOBOT'O COCTaBa MIECIKOBUIIBI C LIEJIBI0 ONTUMH3AIMH PAllMOHOB U HOPM KOPMJICHUSI T'YCEHHII B
pasHble CE30HBl MX BBIPAIMBAHUS MPOBEJCHA OLEHKA IOTEHIMAIBLHOH (OPMBI KOPMOBOI
menkoBuIbl P-No25. OneHka X035HCTBEHHO-IICHHBIX Ka4eCTB HCIBITYEMOH (POPMBI TPOBOIMIACE
[0 CICAYIOUINM KOCBCHHBIM KPHTEpHAM: MOPQOIOTHsi, (QEHOJNOTHS, 3UMOCTOUKOCTD,
00J1e3HEy CTOMYMBOCTB, TOOETO00pa30BaTENbHAS M BOJOYACPKHUBAOIIAS CITOCOOHOCTH.

O0bexkT H MeToauKa uccjaegoBannid. OOBEKT HMccnenoBaHuA — menkosuna: ¢opma 10-10-25
(®@-Ne25) u copr I1C-109 (B kagecTBe KOHTpOIs). Cxema mocaaku pactenuit 3,0x1,5M, popmoBka
cpemHemTaMOoBast, BeicoTa mTtamba 110 cum.

Mopdonorudeckue HcciueI0BaHUS ONMBITHONH (OPMBI M KOHTPOJIS, a TaKkKe (EHOJOTMYECKUE
HaOMIOZICHUS, Y4YeT IIOPaKEHHs COPTOB IIMWIMHAPOCIIOPHO30M M OaKTEpHO30M IIPOBE/CHBI B
COOTBETCTBUHM C¢ METOJMYECKUMH PEKOMEHIALMSIMU MO TYTOBOJCTBY: HabOmroneHus u ydeTsl B
Hay4HOH pabore, JlazapeB A.B., 1991r.

OmnpeneneHrue 3UMOCTOMKOCTH U OOJIE3HEYCTOMYMBOCTH, yUeT ypokas JHCTa IpPOBEIEHBI IO
Metoanke TOCYIapCTBEHHOTO COPTOMCHBITAHUS CEIbCKOXO3SMCTBEHHBIX KynbTyp. Brimyck 3.
MacnuuaHsie, 3pUpOMacIHIHbIC, JIEKAPCTBEHHBIC W TEXHUICCKUE KYIbTYPHI, IIEIKOBUIIA, TYTOBBIHA
menkonpsia, 1983r. 1 MeToaumdeckuM peKOMEHAALUSAM [0 TyTOBOACTBY: HaOmoneHns u yueTsl B
Hay4HOI1 padore, JlazapeB A.B., 1991 r.

Omnpenenenne moderoo0pa3oBaTeNIFHON CIIOCOOHOCTH IISITKOBUIIHI IPOBOIMIIH B 2 MIEPHOIA!

1) mocite cpe3ku B IEepBOH AeKaje anpens;

2) mocJe cpe3KH B IepBOM JeKaie HIOHS.

VY4er npoBOAWICS MOCIE OTPACTaHUSA OTABHBIX IOOETOB B 2 ce30Ha B 3 cpoKa: BeCHOH — 6 Mas,
16 mas, 31 mas; nerom — 4 wurons, 16 urons, 31 urons, B quHAMUKEe — Ha 34-i, 44-it u 60-ii nHH
nocne cpe3ku. MosenbHble AepeBbs (110 3 3K3eMIuIsipa) OTOMpaIM U yYUTBHIBAIN OJTHOBPEMEHHO
JJIA OTIBITHOTO Y KOHTPOJBHOI'O BAPUAHTOB B 3 TMOBTOPHOCTAX, C HUX CpE€3ajii BCEC OJJHOTOJUIHBIC
moOeru MpoIuIoro roja. 3aMep BHOBb OTPOCIIUX MOOErOB MPOBOAMIICS OT OCHOBAHHS «KyJaKay B
CM, OTIpeAeTsIach CPeIHs [UTHHA TT00era U KOJMYECTBO OTaBHBIX MTOOCTOB.

BomoynepxuBaromasi ciocoOHOCTh JIFICTA Y HCHBITYeMOW (OPMBI M KOHTPOIBHOTO COpTa
YCTaHABJIMBAJIaCh BECOBBIM METOJIOM C IIEPEBOJIOM B IPOIICHTH B BECCHHHUH U JICTHHUH ITEPHOIBI HX
skcruryatanun. OTBIT MPOBOAWICS IO METOJHKE MPEIIIOKEHHON STOHCKUMH HCCIIEIOBATEISIMHI H
onucanHoi A.M. ®enopoBbiM, 1974r.

Pe3yabTaThl HaAyYHBIX HccaeqoBanmii. [To renerndeckoii mpupoae Gopma Ne25 — tpururons u
OTJIMYAETCS BEPTUKAIBbHON KOMIIAKTHON KPOHOM, COCTOSIIIIEN U3 MOIIHBIX 3€JIEHOBATO-KOPUYHEBBIX
¢ cepsIM HameTroM moberoB. Ilouku cpemHue, paBHO-TPEYrOJbHBIE, HEIUIOTHO IMpHJIETalolue K
no0ery. JIuctes nenpHbIe, cepALeBUARbBIE, BeTMYnHOM 19,7x15,4 cM ¢ 3y0uaTeiM kpaem. Bepxuuit
3y0ell 3a0CTPEeHHBINA, CpeAHed UHBI. [IOBEpXHOCTh JIUCTa HE TO(PpUpOBaHHAS, OJiecTsiiasi,
OKpacka TemHo-3ejieHas. JIMCThs  KpynHBIE,  MSCHUCThIE, O3JACTUYHBIE, C  BBICOKOU
BJIATOYAEPKUBAIOIIEH CIIOCOOHOCTHIO B MEPHO]T BECEHHEH U JIeTHEHW BEIKOPMKH. COIBETHSI CBETIIO-
3eJeHble, pbIXJble, equHu4YHble. [lo MopdosormyeckuM mnpU3HAKaM HcHbITyeMas Qopma
OTJIIMYaeTcss OT KOHTpOoJst Oojee KpPYNHBIMH pa3MepaMH JIMCTOBOW IUIACTUHKM, a TakkKe
WHTEHCHBHOCTBIO IIBETA JINCTA.

[To pesynbraram y4eroB QeHo(da3 y OIBITHOIO M KOHTPOJBHOTO HK3EMIUIIPOB OTMEYEHO
pasyiMume 1o BPeMEHM Pa3BHUTHSA JHCTA, [IBETEHMS, IIOZOHOIICHUS M 3aBEpLICHUs pocTa mobera.
Pe3ynbTarhl eHOMOTHUECKUX HAOMIOEHUH MpeacTaBIeHbl B TabmuIe 1.
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Tabnuya 1. @enonocuyeckue Hab0Oenus

®opma, oa Inona- Pas?]ep?:;:::n"e Be- ITnono- 3aBepiieHue
copT pacTeHust HOCTh TeHHe | HOIIeHHe | pocTa mobera
1-ro 5-ro
D-Ne25 MYX 3n 4 mas 11 mas 5 mag - 9 aBrycra
I1C-109,
KEH 2n 28 anpens 8 Mas 2 mas 2 HUoHA 2 aBrycra
KOHTpOJIb

Pa3BepThIBaHMS IIEPBHIX JUCTHEB paHbIIe Y KOHTpoibpHOTO coprta I1C-109. 1o pacmyckanuto 5-
ro nucta gopma Ne25 XOTh W SIBIsIETCS MO3JHEH OTHOCUTENbHO KoHTpouss (11 mast), HO mepuon
pasButusl cokpamieH Ha 3 nusa. llBerenne ®-Ne25 (5 mas) siBisieTcsl MO3IHMM M OTCTaeT OT
KOHTpPOJIS 10 cpokaM Ha 31Hs. IInogoHomenue koHTponsHOTO copta [IC-109 X0Th 1 ManosronHoE,
HO TNONajaeT Ha IepHOj HHTEHCUBHOTO HCIIOJIB30BaHUA KOpMa, HPU 3TOM 3peiible STroJbl
LIEKOBUIIBI CO3/IAI0T JTUCKOM(OPT T'yCEHHLIAM IPH MMOEIaHUM JIMCTa M MOBBIMIAIOT BIAXXHOCTH B
BBIKOPMOYHOM IIOMEINEHHH. 3aKjajka BEpXYIIeYHOH INOYKM (HA4yajJo MOATOTOBKM K 3UMHEMY
Neprofy) y HCHBITyeMOd (OpMBI Ha HEACNIO TO3KE, YeM Yy KoHTposs. [IpemmymecTBo
ucneiTyeMoi opmbl Ne25 3akmrodaeTcs B CIEIYIONIEM: CHI)KEHHBIH YPOBEHb IIBETCHHUS, CpPEIHE-
MIO3[JHEE pacITyCKaHHE IT0YeK U |-To JHcTa, HHTCHCUBHOE HapacTaHNE 3€JIEHHOIN MacChl.

VY4eTsl 10 3MMOCTOMKOCTH Y ONBITHOW ()OPMBI IPOBOMWIN 15 ampers: JMUIIs He3HAUYUTEIbHOE
KonmdecTBO 1moberoB y ¢opmbel Ne25 mmenu obmep3aemocts 10 10%, dto coorBercTBOBANO 1
Oamry.

umuaapocnopro3 U 0akTepro3 Ha Y4acTKEe COPTOUCIIBITAHMS, IJIe MPOU3PACTAIOT ONBITHBIC U
KOHTPOJIbHBIE DK3EMIUISIPbI, He ObLIM OOHApy)KEeHbL. Bole3HeyCTOHYMBOCTh MCHBITYEMOW (OPMBI
BBICOKasI.

[ToGeroobpazoBatesnbHas CIOCOOHOCTh IIENKOBHIBI — 3TO CKOPOCTh BOCCTAHOBJIICHUSI M POCTa
mobera mociie MOAPE3KH NpHu 3Kciuryatauuu [1, ¢. 6]. Beicokoe moberooOpa3oBaHue — OAMH W3
BaXHBIX OMOXO3SMCTBCHHBIX IMOKA3aTeJeH, ONPENeIIIOMUX ypokall aucteeB (Tadm. 2-3). @opma
Ne 25, XOTh M XapaKTepH3yeTCsi OTHOCHUTEIBHO IMO3JHHM PAaCIyCKaHHEM IIEPBBIX JIMCTHEB, AAET
OoJbIIe 3eIeHOM Macchl, 9eM KOHTpoJbHBIH copT [1C-109, 3a cyeT BRICOKOH peanu3aliy oYeK B
POCTOBBIE TIOGETH, X KOJMYECTBA H IUIOMIA/IH JHCTOBOM IUIACTHHKH: BeCHOH — 303,6 cM’, TeToM —
439,3 cM’, TPEBOCXOACTBO IO JAHHOMY IIOKAa3aTeNiO HaJ KOHTPOIBHBIM coprom I1C-109
cocTaBisieT BecHor 71,4 CMZ, yTto cootBeTcTBYeT 30,6%, netom — 138,6 oM’ (46,1%).

Tabauya 2. Buoxossticmeenivle NOKa3amenu Ueiko8UYbl 6eCHOU

Jauna Cpennee Cpennee Miomans
Copr O0TaBHOTO KOJI-BO Peanuzanus KOJI-BO nuc;:)ln?)ii Cpennss
o pM; nodera MoYeK Ha MOYeK B POCTOBBIX | KK macca 1
P TPOLJIOTO nooere, nobderu, % M00eroB, o’ > JHuCcTa, T
roaa, cM T, IIT.
®-No25 170+4,55 34+0,71 72,442.01 12,1£0,69* | 303,6+4,4** 5,1+£0,13
(KE]S;;(?J?B) 144+4,16 24+0,95 66,2+1,3 6,7+0,34 232,243 4%* 3,9+0,14

P<0,05; *P>0,05; **P<0,01

Tabnuya 3. Buoxossticmeenuvle nOKA3ament weiko8uybl 1enom

Jnuna otaBHoro | CpeaHee KoJ1-BO .
Copr, [T0Gera TeKyIero HoueK Ha Ilnomans mucroBoii | Cpeansist Mmacca
¢opma rona c?]w noGere. mT MIACTHHKH, CM> 1 aucra, r
) ) .
D-Ne25 140+£2,07* 29+1,1 439,3+3,65* 5,940,12
I1C-109
(KOHTPOJTB) 98+1,82 21+£1,0 300,7+2,98* 4.2+0,10

P<0,05; *P<0,01
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[MoGeroobpa3zoBaHue OMPEAESUIOCH B 2 CE30HaX IKCILTyaTAIUK IEJIKOBUIILI (BECHA, JIETO), MPH
ydeTe pEereHepUPYIOUICH CIOCOOHOCTH OIMpPENCNSUTH CPEOHIO AJIMHY MOOEroB M KOIHYECTBO
OTaBHBIX MO0OEroB (Tadi. 4-5).

Tabruya 4. Ilobecoobpazosanue nocie cpeski 00HO200UYHBIX nobe2os 1 anpens

Cpennsiss JJIMHA M00eroB Ha JeHb y4eTa, Cpennee K0J1-BO
Coprt, ¢popma M OTaBHBIX N100eroB
6 Mman 16 masi 31 man TeKyllero roaa, mr.
D-No25 22,7+0,93 59,3+1,64 91,3+1,78 19,8+0,87
I1C-109 (koHTpOIB) 17,3+£0,89 41,5+1,23 80,1+2,6 16,2+0,67
P<0,05
Tabnuya 5. Ilobecoobpasosanue nocie SKCNIYAmayuoOHHOU CpesKu 00HO200UUHbIX N06e208 | uioHs
Cpennsiss AnuHa no0eroB Ha AeHb y4yeTa, CpenHee Ko0JI-BO
Copr, popma cM OTABHBIX N100EroB
4 uas 16 uioas 31 moas TeKyLero roaa, mr.
D-Ne25 10,1+0,38 39,4+1,53 98,2+1,38* 18,6+0,93
I1C-109 (koHTpONH) 8,7+0,22 27,2+1,23 70,5+1,14 14,6+0,51
P<0,05; *P<0,01
Omnpenmernsist KadecTBO MPUPOCTa IOCTe Cpe3kd MoOeroB, HaOMIOmamw ciexyromee:

3HAYHMTEJILHBIM KOJIMYECTBOM OTABHBIX MMOOETOB U IUHAMHUKOMN MX MPHUPOCTa Xapakrepusyercs O-No
25, otHocuTenbHO copta [1C-109 mpeBbilieHre MO KOJIMUECTBY OOEroB cocTaBiser 22,2 — 27,4%,

o nuHamuke pocta — ot 14,0 no 44,9%.
Pe3ynbTathl 0 y4eTy BOIOYACPIKUABAIOIICH CIIOCOOHOCTH MPECTABICHBI B Ta0OHIIE 0.

Ta@mua 6. ,ZZuHaMuKa nomepu eiacu JucCmom weiKosuybl no ce30Ham sKcniyamayul

Coprt, popma
Bpemst I1C-109 (xoHTpOJIb) I D-No25
Becennwuii nepuo skcrutyaTanuu
g yepes: 2 gaca, % 6,0+0,12 5,1£0,15
29 4 uaca, % 10,1+0.25 8,0£0,25
RS 6 yacos, % 11,240,57 10,6+0,27
g 8 yacos, % 24,5+0,92 21,8+0,87
) yepes: 2 yaca, % 4,3+0,21 2,9+0,12
é 1% 4 qaca, % 8,7+0,40 4,8+0,25
g = 6 1acos, % 10,540,55 8,0+0,23
m 8 yacos, % 13,5+0,23 9,0+0,06*
[lepBoHavanbHas BIAKHOCTB, % 69,1+0,64* 71,0+0,50*
JleTHuit nepuoJt SKCITyaTaluu
g uepes: 2 yaca, % 11,3+0,36 8,8+0,21
29 4 uaca, % 24,1+0,64 13,240,31
2 & 6 yacos, % 16,6+0,78 10,6+0,55
g 8 yacos, % 41,3+£1,06 34,1+0,61
5 yepes: 2 yaca, % 9,5+0,21 6,1+0,27
é a 4 qaca, % 15,1+0,72 14,9+0,12*
e~ 6 yacos, % 18,9+0,29 11,3£0,53
m 8 yacos, %, 30,8+1,15 24,7+0,15*
[TepBOHavYaNbHAsI BIAKHOCTD, %o 65,3+1,23 67,4+0,35*

P<0,05; *P<0,01.
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BepxHuuil ypoBeHb MOTEpH BJIaTU MOCIE § 4aCOBOIO XPaHEHUS Ha OTKPHITOHM IIomajgke B 2-X
Ce30Hax 3KCIUTyaTallud, Haxoawics B mpeaenax 24 — 41%. Y xontponsHoro copta IIC-109 npu
temrepatype 25°C yBsnanue ycra cocrasuio 24,5 n 41,3%, uro coorBerctByer 3 u 5 Oamtam. Y
onbITHOHM opmbl Ne 25 3ToT Mokazaress Heckoibko Hike (21,8 u 34,1%), 4TO COOTBETCTBYIOT 3 1
2 Oamnam. [Ipu XpaHeHHMH JHcTa B MOMENICHUH (JIMCTOXPAHWIIUINE) NPU TEMIIEPATYPHOM pPEXUME
15°C yBsimanme ero mpoucxXomuT Ooree MeqIeHHO. TeMIbl yBAOaHUS JIUCTa TEM BHIIIE, YeM HIKE
BJIQXXHOCTH JIMCTA, TO €CTh B 0OJIee 3peioM M TOHKOM JIMCTE MOTEPs BIAarW 3HAYMTEIHHO OOJbIIE,
YTO COTJIaCyeTCs C JIMTEpaTypHBIMH NAaHHBIMH [2, ¢. 265-267; 3, c¢. 111-112]. U BecHOit u neTom
Oornee HU3Kas BIAXXHOCTH JIMCTa OblIa y KOHTposisHOTO copta [1IC-109 (69,1 u 65,3%).

BoiBoapl. [lorennmanpaas Gopma KOpMOBOW menkoBHIBI D-Ne25 — MyKCKOW TpHILION,
OTIMYaeTcs KPYHMHBIMH pa3MepaMHd M TEMHO-3€JE€HBIM IIBETOM JIMCTOBOM IUTACTHHKH, CpEIHe-
MO3HUM pAacIlyCKaHHEM IOouYeK M 1-ro JMCTa, HUHTEHCUBHBIM HapacTaHMEM 3eJICHHOH Macchl,
CHIDKEHHBIM YPOBHEM LIBETCHMS, JOCTATOYHOH 3UMOCTOMKOCTBIO, O0JIe3HEYCTOWYMBOCTHIO,
BBICOKMMH 1100€roo0pasyroniel W BIIAroyAep>KHUBaIOIIEl CIOCOOHOCTSIMH, YTO IO3BOJIAET 10
NPE/CTaBICHHBIM  KOCBEHHBIM KPHUTEpUSIM OICHKHM peKoMeHaoBaTh ¢Gopmy Ne25  nus
Pa3HOCE30HHBIX BBIKOPMOK TYTOBOT'O LIEIIKOMPSAA ¥ CO3/IaHUs TIPOYHOM KOPMOBOH 0a3bl.

Cmamvsa  noocomoenena 6 pamkax IIpoepammel  QyHOAMEHMANLHBIX — HAYUHBIX — UCCIE008AHULL
2ocyoapcmeennuix akademuil Hayk Ha 2013-2020 200si1.
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Annomayun: 8 cmamve AHATUSUPYIOMCA OCHOBHLIE MeMOoObl U MOOeIU, UCHONb3yemble OJis
NPOSHOZUPOBAHUSL OUHAMUKU Kypca akyuti. Paccmampueaiomces paziuuusi KOIUYECMEEHHBIX U
KAYeCmeeHHbIX Memooo8 aHnamuza. Bce xonuuecmeenmnvie memoow kiaccuguyupyiomes Ha
OemepMUHUPOBAnHble, SIMNUPUYECKUE U BEPOSIMHOCMHO-Cmamucmudeckue mooenu. Ilpusooames
OCHOBHbIE NPEUMYWECMBA U HEOOCMAMKU N0 Hauboiee pacnpoCmpaHeHHbIM HOOX00aM U MOOEIAM
npocHosuposanus Kypca axkyui. [lenaemcs 6b1600 0 Hauboiee NepCcrneKmuHbvlx MOOeNAxX
NPOCHO3UPOBaHUs OYOYUe20 Kypca aKyull, Mopeyouwuxcs Ha (pOHO0B0M DbIHKe.

Knrwuesvie cnosa: xypc axyuil, (yHOAMeHmMAnbHbIN AHAAU3, MEXHUYEeCKUll aHAIU3, meopus
CAYYAIHBIX OIYIHCOAHUI, KaueCmEenHble U KOIUYeCnEeHHble Menmoobl NPOSHO3UPOBAHUA.

BASIC METHODS AND MODELS FOR FORECASTING THE FUTURE
STOCK RATE
Imamzazin T.R.

Imamzazin Timur Robertovich - Undergraduate,
INSTITUTE OF CORRESPONDENCE AND OPEN EDUCATION
FINANCIAL UNIVERSITY UNDER THE GOVERNMENT OF THE RUSSIAN FEDERATION, MOSCOW

Abstract: the article analyzes the main methods and models used to predict the dynamics of stock
prices. The differences of quantitative and qualitative methods of analysis are considered. All
quantitative methods are classified into deterministic, empirical, and probabilistic-statistical
models. The main advantages and disadvantages of the most common approaches and models for
forecasting stock prices are given. The conclusion is drawn about the most promising models for
forecasting the future price of stocks traded on the stock market.

Keywords: stock price, fundamental analysis, technical analysis, random walk theory, qualitative
and quantitative forecasting methods.

VIK 336.761.51

3HaHue Oynymied ICHBI aKTUBa JaeT BO3MOXKHOCTh WHBECTOPY TIPaMOTHO BJIOXKHTH CBOHU
CpEACTBa, IPaBJICHUIO KOMIIAHWM — IOCTaBUTh LEIUM U IMYyTH UX IOCTHIKEHUS, MPABUTEIBCTBY
rocyJlapcTBa — MPaBWIBHO CJENaTh CTaBKY Ha pa3BUTHE TOW WJIM WHOM OTpaciu 3KOHOMHUKU. U
ecau OBl HA PHIHKE OBLT OJUH WJIM JIaXKe IMapa MTrPOKOB, MPECcKa3aTh IeHY Ha aKTHBBI, KOTOPHIMU
OHHM TOPTYIOT, HE COCTaBWJIO OBl HHKAKOTO TpyAa. Ho B peaslbHOM MUpE Ha PBIHKE OTPOMHOE
KOJIMYECTBO UTPOKOB, MHTEPECHI KOTOPBIX HE COBIAJIAIOT, & TOPOU U MPSIMO MPOTHUBOIIOJIOKHBI.

Takum oOpazom, Jist TOTO, YTOOBI PABHILHO OIICHUTH IIEHBI HA aKTUBBI, HHBECTOPHI U APYTHE
3aMHTEPECOBAHHBIC JIMIIA BBIHYXKACHBI NpHOErarb K CaMbiM pPa3HbIM METOJaM W MOMAEISM
MIPOTHO3MPOBAHMS LIEH.

[IpakTryecku IOOOH TpOIECC OKPYKAIOIMIEr0 HAC MHUpPa MOXKHO IIPEICTaBUTH B BUJE
BPEMEHHOI'O psJa, TO €CTh COBOKYIHOCTH 3HAYCHHUI KaKOTro-TO IOKa3aTels (B HAIIeM Ciydac
Kypca aKIuii) B OIpeIeJICHHbIC MOMEHTHI BPEMCHH.

Kax npaBuso, BEIAETSIOT TPU COCTABISIOIUX BPEMEHHOTO psia:

- TPEHAOBYIO;

- LIMKJINYECKYIO;
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- ClIy4aiiHy1o.

YacTto BBIAEHSIOT €IE CE30HHYH COCTaBIAIOLIYI0, KOTOpas, MO CYTH, SBISETCA YacCTHBIM
CIIy4aeM LUKIHYECKOH.

[lepen Tem, Kak MPUCTYNHUTh K BHIOOPY METOAA WMJIM MOJENH Ul IPOTHO3UPOBAHUS Kypca
aKIMH, HEOOXOIMMO MOHSTh, YTO MBI XOTHM CIIPOTHO3UPOBATH.

OueBHUAHO, YTO TPOIIIE BCETO MpecKa3aTh HampapJieHHe M3MEHEHHs (POCT WX TIaJICHAE) TPEHA.
Tarke 3a9acTyI0 HECTIOKHO CIPOTHO3UPOBATH W HAIPABIICHNE M3MEHEHUS [IUKJIA, HEJAPOM BBLICIIAIOT
CE30HHYIO COCTaBIISIOILYIO, IPUMEPHO CXO’KE TPOSIBIIIOLIYIO ce0s U3 T B TOA.

Jst Toro, 9TOOBI IpeIcKa3aTh HANpaBICHNE N3MEHEHHS TPEH/AA WM LIMKJIA, YaIlle BCETO Jaxe
HE HYXXHO NPHOEraTh K CIOKHBIM pacyeTaM, JOCTATOYHO B3IJSIHYTh HAa M3MCHEHHE IOKa3aTeleH,
XapaKTePU3YIOUINX WIN CBSI3aHHBIX C aHATM3UPYEMBIM aKTHBOM, HIIM OOPAaTHTHCS K 3KCIIEPTHBIM
MHeHUsIM. CXO0KMMH BellaMH 3aHuMaeTcs (QyHIaMeHTanbHbIH aHanu3. YacTo Takol aHanm3 erue
Ha3bIBAIOT KAUECTBCHHBIM.

KonuyecTBeHHBIN aHamu3 JaeT HaM IPEACTaBICHHE O KOJIMYECTBEHHOM W3MEHEHHMU
paccMaTpHUBaeMoOro mapameTrpa, TO €CTb Mbl HE TOJBKO OLIEHMBaeM HaIpaBICHHE W3MEHEHUs,
HamnpuMep, TPEHAa, HO U Ha CKOJBKO OH M3MEHHUTHCA K ONpPEeAEICHHOMY MOMEHTY BPEMEHH. DTHM
3aHMMAETCsl TEXHMYECKUI aHajIu3 M MOApa3yMeBaeT Moj co00H MaTeMaTHYeCKUe pacueThl pasHOU
CTETICHU CIIOXKHOCTH.

Kak w B mpomutelii pa3, TpoIIe BCEro OLEHWTh BENWYMHY W3MEHEHHS TPEHIOBOH
coctamsronied. Ilo cyTm Bce CBOAMTBCA K TOMY, YTOOBI HAMTH CKOPOCTh W3MEHEHHMS
HCCIEeNyeMOoro mokasaTens (Kypca akuui) ¥ yMHOXHTh Ha BpeMs Hamrero mporsHosa. CKopocTh
N3MEHEHHMs Kypca aKOWid MOKeT OBITh HaiilcHa Ha OCHOBE CTaTUCTUYECKHX [aHHBIX Kak
MOMEHTYM, CKOJIb3SIIasi CPEAHAL U JIp.

Bornee co’KHO OLIEHUTH BETMYUHY M3MEHEHUS IIMKINYECKOi cocTaisromeil. M HakoHer] camast
HempocTas 3aJada 3aKJI04YaeTcs B OLIGHKE CIIyYaitHON COCTaBIIAIOIIEH, KOTOpasi CKIAIbIBACTCs W3
BIMSHHMS MHOXXECTBA II0 OTICIBHOCTH HECYIIECTBEHHBIX (akTopoB. Ho B coBokymHOCTH
MpeHeOpeKeHNE ITUM BIUSHUEM MOXKET JIaTh OOJBITYIO ONMTHOKY B IPOTHO3AX.

CryuaiiHasi COCTaBIISIONIAsI MPUOOpPETaeT OOJIBIIOE 3HAYCHHUE HA PHIHKAX C OOJBIIUM YHCIOM
UTPOKOB. 11 MMEHHO TOYHOCTH OLIEHKM CIyYailHOW COCTaBIISIOIIEH SBISETCS LENBIO pa3paboTKu
HOBBIX Bce 0oJIee CI0XKHBIX MOJIEJIeH IPOTHO3UPOBAHNUS Kypca aKIHi.

Knaccudukanus OCHOBHBIX METOJIOB, HCHOJB3YEMBIX JUIS HMPOTHO3MPOBAHMS Kypca aKIHi,
NPUHINIHAIEHO HE OTJIMYAETCsl OT METOIOB MPOTHO3a Ha Apyrux (puHaHCOBBIX phiHKaxX (Puc. 1).

Bce 3ti MeToAb! (B IpakTHKE OHM MOTYT HA3bIBATHCS U «MOJIEISIMI») IUPOKO IPUMEHSIOTCS U
BO MHOTHX APYIMX IpeAMEeTHHIX obOmacTsx. Ho B 3ToM cocraBe OHM emie W KOHKPETHBIH,
«OTCESIHHBI» MHCTPYMEHTAIbHBIA DS U1 NIPOTHO3MPOBAHUSA U YCTPOMCTBA MOJEIEH KypCOB
aKnuil.
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| Honu4ecreeHHble (dopmanbHbie) | —{ Ha4vecTBeHHbIE }7

CrpyKTypHble HecTpykrypHble | Mopenu Mopgenu Mogenm
WCHYCCTBEHHOro| | | Ha Gaze Ha Gaze L
HHTENNEeKTa CHECTEMBI 3KCNEPTHBIX
‘ | Mogenu aHa- | 3HaHuWi, KB OLEHOK
Monenu daxTopHble MO- NM3a Bpemed- [— —
paBHoB ECHs Aenv Ha PhiHKE — HLIX PRAOB HeHpoHHble ceti, Data-rmin .
aKLMA NN 4{ ata-mining ‘ ‘ HoHeeHeye }»
PerpeccuonHse| | | npor+o3
Moaenu DyHaamMeHTankb- MoAenu
o | = | [N | ey | [ vonos
TexHH4ecKui ' System cueHapHoro | |
Moaens 8HANW3 gNKH- [—] NPOrHO3HpoBE-
Moaenu AUCHOHTHPOBAH HbIX PRAOB HHR (4TO-€CNH)
HacTH4HOro WA AWBWAEHAOE — Lel ru6pugHbie
pPaBHOBECHR (17 uHaekcoB Mogenu =  MOAenw Ha
aKuui) bbIO4EPCHBIX = Gase cMGTeMb Moaenw
pLIHKOB 3HaHuii, KB Ha Gase L
meToga fendu
TMGpuaHble Mogenu
l={Mopenu Ha 6aze Ha Gaze
NN w/unu SVM GalecoscKoi
cetu (Belief
network)

Puc. 1. Knaccugurayus ocHo8HbIX MEMOO08 NPOCHO3UPOBAHUS

MBI yke paccMOTpENH OTIHYHs KOJMYECTBCHHBIX MOJENCH OT KadecTBEHHBIX. Temeps Ooiee
OIPOOHO PACCMOTPHUM KOJMIECTBCHHBIC MOJICIIH.

CornacHO TIpUBEIEHHOH BBINIC KIACCU(PHUKAINN KONWICCTBEHHBIC MOICTH pa3[eiifioT Ha
CTPYKTYPHBIE U HECTPYKTYpHbIE. Llenb CTpYKTypHON MOAEIU — IMOJIy4MTh IIPOTHO3 Kypca aKIui
NPU  ONpENeNICHHBIX HCaIU3UPOBAHHBIX YCIOBUSX PBIHKA, JOIMYCKaeMBIX H3 COOOpa)KeHHi
SKOHOMHYECKON TEOpUH, TEOPHM CIpoca M HpeiokeHus U ap. IlogoOHbIe nomymieHus CHIBHO
OTPAHMYMBAIOT OOJIACTh NPHMEHEHHsS TaKuX MoOJeNeld M MOTYT BBI3BAaTh OOJIBIIYIO OLIMOKY B
IporHo3ax Kypca akmui. C Apyroi CTOPOHBI, pacpOCTPAaHEHO MHEHHE O TOM, YTO CTPYKTYpHBIE
Mojenu Ooniee d3PpQEKTUBHBI ISl CpPeJHE- U OJITOCPOUHBIX HMPOTHO30B, HECTPYKTYPHBIE — ISt
KpPaTKOCPOYHBIX.

Ho ¢ Toukm 3peHHs TOYHOCTH W YHHBEPCAIBHOCTH, HAWOONBIIMA HWHTEPEC IPEACTABISIOT
HECTPYKTYpHbIE MOJEU. MaTreMaTH4eCKH pa3inyaror:

- JCTepMHHUPOBAHHBIE MOJENU (PaCCMOTPEHHBIA BBINIC NpUMEpP C MPOTHO3HMPOBAHHUEM
KOJIMYECTBEHHOTO H3MCHEHUS TPCHA);

- perpecCHOHHBIE MOCITH (IMITUPUICCKHE);

- CTOXAaCTHYECKUE MOJAETH (BEPOSTHOCTHO-CTATUCTHYECKHE).

JleTepMUHUPOBaHHBIE MOJENH NPEACTABJIEHbl B OCHOBHOM HMCTOPUYECKU NEPBBIMU MOJEIISIMU
[IPOTHO3UPOBAHUSI BPEMEHHBIX DSJIOB, IIOCTPOCHHBIMU HA YCJIOBHUAX JETEPMUHUPOBAHHOIO
MOBEICHUST BPEMEHHOTO psijia (IETEPMUHUPOBAHHOTO TPEH/A), TO €CTh OINpPEAeNsIeMOro KaKoH-
6o QGopMyNnoil B YCIOBHSX OTCYTCTBHSL CIyYalHBIX NEPEeMEHHBIX. VX TNpUMeHEeHHue
COTIPOBOXKIAETCSl TPEIBAPUTEIFHON aganTaliel BpPEMEHHOTO psiia (HampuMep, BbIIEICHHEM
TPEHIA), €ro «YIpOIIEHHUEM» U1 MPHUIAHWS TOCICIHEMY CBOWCTBA JCTCPMUHUPOBAHHOCTH.
[IpuMeHeHHE TaKUX MOJIENEH IS IPOTHO3UPOBAaHUS Kypca akiui Ha (OHIOBBIX PHIHKAX B YUCTOM
BHAC OTJIIMYACTCS HHU3KOW MPOTHOCTUYECKOW CIIOCOOHOCTHIO. B COBPEMEHHBIX YCIOBHUSX
JIETEpPMUHUPOBAHHbBIE MOJIEN BPEMEHHBIX PSJIOB MPUMEHSIOTCS AJISl aHAJIM3a TPEHIOB U SIBIISIOTCA
COCTaBHBIMH YacTAMU 00Jiee CI0KHBIX KOMILICKCHBIX MOJICIICH MPOTHO3UPOBAHUS.

Takum 00pa3oM, OCHOBHOW HEIOCTATOK TaKUX MOJENeHd B TOM, YTO OHU HE OIICHHWBAIOT
LUKINYECKYIO U CIy4YallHYI0 COCTaBJIAIOILKE, BCIEICTBUE YETO MOXKET BOSHUKHYTh 3HAUUTEJIbHAS
omuOKa B IPOTHO3€E Kypca aKIHH.

PerpeccronHble MOJIENTM TOCTPOEHBI HA METOAAX JIUHEHHOTO U HEJIMHEHHOTO PErpecCHOHHOTO
aHanu3a. MX cyTh CBOOMTCS K HaxOXIEHUIO OHMIMPHUYECKOM 3aBHCHMOCTM Ha OCHOBE
CTaTUCTHUYECKUX JAHHBIX O CTOMMOCTH aKLUH.
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Ha sTOM ke npuHIMIe OCHOBaHBI HEHPOHHBIE ceTH. HelipoHHas ceTh — MporpaMMHBIIT ITpo1iecc
HaXOXJICHUSI SMIIMPHYECKON 3aBUCHMOCTH MEXAY BXOJIHBIMHU M BBIXOAHBIMH CHUTHAJIAMH IIyTEM
MAaIIMHHOTO 00y4YeHus (METOJIOM I10CIIEJOBATEIBHBIX NPUOIMKEHUH).

Bblnensior TakkKe METOObl HEYeTKOro perpeccMoHHoro anamm3a (fuzzy regression),
paboraroniye ¢ HeYeTKUMH MHO)KECTBaMH THIIa JMHTBHCTHYECKUX MEPEMEHHBIX (Pa3BUTHE ITOTO
HaTpaBJICHUS TPHUBEIO K TOsABICHHIO Meroga Data Mining). Moxer paccMmaTpuBaThCs Kak
camocrosTenpHas (0a3oBas) MPOTHO3HAS MOJENb, KOTIa OOBEKT MPOTHO3MPOBAHUS B MEHBIICH
CTCIICHN OIPEAEISIETCS TEXHOJOTMYECKHUMH, IIPOM3BOJCTBEHHBIMH (DAKTOpPaMH, a TaKkKe
(akTopamMu OTPeOICHHS.

ITpn Bcex cBomx mmocax W OONBIION MOMYISPHOCTH PETPECCHOHHBIE MOJAEIN O0NamaloT Kak
MHUHAMYM JABYMS HEIPEOAOINMBIMU HeJOCTaTKaMH. [1epBBIii HEJOCTATOK 3aKIIFOYAETCSI B TOM, 9TO
MOJyYeHHas] 3aBUCUMOCTb HE OTpakaeT CyTh Mpolecca. OMIHMpHYECKUe KOA(PQUIMEHTHI, Kak
NPaBWJIO, HE MMEIOT HUKAKOI'0 SKOHOMHYECKOTO MM (PU3MYECKOro cmbiciia. Bropoit u cambiit
TJIABHBIA HEIOCTATOK TAKUX MOJIENEH — MX OYeHb OrpaHWYeHHasl MPUMEHUMOCTh. [ TOro 4yTo0sI
MepeiiTH OT MPOrHO3a Kypca aKLUUi OJHOI KOMIAHMU K JIPYyrod, HaM HY>KHO CO31aTh abCOIJIIOTHO
HOBYIO MoJieNib. B ciydae ¢ HEHpOHHBIMH CETSIMH — 3aHOBO IIPOBECTH IIPOLIECC MAIIMHHOTO
00yueHHUS.

CroxacTr4eckue MOZIEIH - OOMMpHAas TPyINa MaTeMaTHIECKUX MOJEICH, HCIOIb3yEMBIX IS
OTIMCAaHUsI TIOBEICHHUS SKOHOMHYECKHX OOBEKTOB, pacCMaTPHBAIOIIMX ITOBEICHHUE OOBICHIEMON
SKOHOMHYECKOH NMEPEeMEHHON Kak CIyJaifHoe MM B OOJIBIICH CTETIEHH OMpeNesieMOe BIUSHHEM
CiTydalHBIX (aKTOpoB (OOBACHAIOIIMX NEPEMEHHBIX). J[pyroe HaMMEHOBaHHME 3TOW TPYMIIBI
MoJeNied — BEPOSTHOCTHBIE (B HEKOTOPBIX CIydasX MOXKHO BBIYMCIUTH BEPOSTHOCTH TOTO, YTO
3Ha4yeHHe 00BEKTa MPOTHOZUPOBAHUS (€ro XapaKTEepUCTHKA) OKAXETCS B OXKHJAeMOM IHAaIlla30HE
yepe3 ONpe/ieeHHbII epHol BpeMeHN). BaskHBIM KiTacCOM CTOXaCTHYECKUX MoJieNel BpeMEHHBIX
pAAOB  ABJIAIOTCA HECTAlMOHAPHBIC. BTOpI)IM KJIaCCOM CTOXaCTUUYCCKHX MO)leHeﬁ SABJISICTCA
CTallMOHAPHBIC MOICIN (BpeMeHHOﬁ pAa OCTAa€TCA B PAaBHOBCCHHU OTHOCUTCIBHO ITOCTOSHHOTO
CpEIHEro ypOBHS, T.€. CBOWMCTBA Psiia HE MEHSIOTCS C TeUEHUEM BpeMeHH). [leneHue moneneit Ha
CTallMOHApHbIE M HECTAI[OHApHBIE 3aKJIaJbIBA€T OCHOBY I pPa3JeleHUs] MOAeIed Ha [Oiro,
CpefHe W KpaTKOCPOYHBIE (KaK MPaBHJIO, CTAIMOHAPHOCTh SKOHOMHYECKHX BPEMEHHBIX DPSJIOB
MOATBEPXKIAETCSl dYalle Ha KOPOTKMX BPEMEHHBIX WHTEpBalax, 4YTO TpedyeT NpUMEHEHUs
OTIETBbHBIX METOMOB KPAaTKOCPOYHOTO MPOTHO3UPOBAHUS). B IEJI0M K CTOXaCTHYECKHM MOZEISAM
BPEMEHHBIX PSIJIOB OTHOCSITCS: HEJIMHEHHBIE MOJIEJIN TIPOTHO3UPOBAHUS Kypca akIMii Ha ()OHTOBBIX
PBIHKAax, CTOXaCTHYECKHE MOJENH, YYHWTHIBAIOIIUME OTACIbHbIE  CilydaiHble  (AKTOPHI
(MaKpO3KOHOMHYECKHE TOKA3aTelH, MIPUPOIHBIE YCIOBHSA), MOAEIN BPEMEHHBIX IIOKOB, MOJEIN
OM3HECIIUKIIOB U JIp.

CroxacTuyeckue MOJAECIN JTMIICHBI HEAOCTATKOB MPCABIAYIINX BUI0B M0)1ene171, HO OHH, KaK
IpaBUJIO, OYCHDb CJIOXKHBI C TOUKH 3PpECHUSA MAaTCMAaTUKU, U pa60Ta C TAaKUMU MOJCIIAMHU O] CUITY, B
OCHOBHOM, NMpodecCHOHANBHBIM MaTeMaTnkaM. Ho camblii G0JBIION HETOCTATOK CTOXACTHUECKHUX
MoJIeNieil B TOM, UTO ITOJydYeHHBIE B IIpoIiecce CO3MaHus Mosenu auddepeHnnansHeie ypaBHEHNS B
YaCTHBIX MPOMU3BOJHBIX OYC€Hb YaCTO HC MMCIOT AHAJTIUTHYCCKOI'O PCIICHUSA AAXKE IMPHU 3aJaHHBIX
T'PaHUYHBIX U HAYaIbHBIX YCIOBUsIX. TO €cTh HET BO3MOXKHOCTH MOIYYHUTh B SIBHOM BUIE (DYHKIIHIO
3aBUCHMOCTH Kypca aKIWil OT 3aJaBaeMbIX IIEpeMEHHBIX. B 3ToM ciydae oOpamatorcs K
YHUCJICHHBIM METOJ]aM peIleHHs MOJIyYMBIIMXCS yPaBHEHHH, B TOM YHCJIe K HEMPOHHBIM CETSIM, U
CO3/IaI0T KOMOWHHPOBAHHBIE MOJIEIIH.

Ha ocHOBe 0030pa OCHOBHBIX IOJXOJOB K IPOLiEcCy IPOrHO3MPOBAHMS KYPCOB aKIUH, MOKHO
CICIaTb BBIBOJ], YTO CaMbI€ ICPCHEKTUBHBIC C TOYKH 3PECHHUA TOYHOCTH W YHHUBCPCAIBHOCTHU
SIBIIAKOTCSA KOM6I/IHI/Ip0BaHHBIe MOICIIN Ha OCHOBC CTOXAaCTUYCCKHUX (BepOﬂTHOCTHO-
CTaTUCTHYECKUX ) METOJIOB.

KOM6I/IHI/IpOBaHHLIe MOACIN YCTPAHAIOT HEAOCTATKNU OTACIBHO B3ATHIX IMOJAXOJI0B, HO Tpe6yIOT
B3aPIMOI[eI>iCTBPIS[ CIICIUAIUCTOB PA3JINYHBIX o0Oiacrei HayYKN U TEXHUKU.
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KaK npoyecc npudanusi RpemeHOyIouemy Ha HayyHOCMb MAmepuaila Cmamyca Cmpo2o Hay4Ho2o u
JI02UYeCKU NOCIe008AMENbHO20 Pe3yibmamd, umelwe20 Npukilaonou xapaxmep. Quiocopckuii
aHanuz HelHewlHell cucmemvl 00paA3068anusi NO3605€mM  OOHAPYICUMDL DO  OCMPOY2OTbHBIX
npobnem, CA3AHHLIX € BCeobwumM Hedosepuem K KOHYENMYAlIbHbIM U MemOO0N0UYECKUM
HONOJICEHUAM COBPEMEHHOU HayKu. Paccmampusaemces npobiema Kpumuieckozo NOL0NCEHUs
COBPEMEHHOU 2YMAHUMAPHOU HAYKU, HAXOOSWEUcss No0 Oas/leHUeM Op2aHo8 20CYOapCmeEeHHOU
6laACMU,  CIMPEMSWUXCS  NOOCMpoums — 00NACMb — COBPEMEHHbIX — HAYYHO-CYMAHUMAPHBIX
npeocmaegierull 8 Cucmemy 20CHo0Cmeyioueli U0eo102U4ecKol KOHbIOHKINYPb.
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Abstract: the object of the research of the presented article is scientificness as a process of
giving a material claiming to be scientific to the status of a strictly scientific and logically
consistent result that has an applied character. A philosophical analysis of the current
education system reveals a number of acute problems related to the general distrust of the
conceptual and methodological principles of modern science. The article considers the
problem of the critical situation of modern humanitarian science, which is under pressure
from public authorities, seeking to adjust the field of modern scientific and humanitarian
representations into the system of the prevailing ideological situation.

Keywords: science, education, pragmatism, formalism.

Kpusnuc TpaaunuoHHOW cHCTEMBI O0pa3OBaHMS M BBITEKAIOIIME W3 HEro MOCIEICTBHS
c(hopMUpOBaIH OJIArONPUATHYIO MTOYBY JJISL YBEIUUCHUS aMIUIUTYAbI 00pa30oBaTesIbHBIX MTPOOEIoB,
NPUBEIIINX K CEPbE3HBIM BHYTPUHAYYHBIM KOHQuIMKTaM. Ha cerofHsmHuii JeHb, Hayka,
nepexuBass Ha cebe OOJe3HEHHYI0 yTpary (akTH4eCKOro MaTepHana, HaJUleKalled CHCTEMBI
OMITUPUUYECKUX pa3padOTOK, a TaKKe HHYEM HE CTECHEHHOW COBOKYIMTHOCTH OPHUTHHAIBHBIX HIEH,
Hy’KmaeTcsi B (yHZaMEHTaJIbHBIX mpeoOpa3oBaHmax. JlamHas nOTpeOHOCTE 0O0yciIoBIEeHa
HACTOSATEJILHOMN HeO6XO}II/IMOCTBIO MEPECMOTPa KOHUETITYAJIBbHBIX 1 METOJOJIOTHICCKUX OCHOBAHUM
mapagurMbl  HAydHOTO  HCCICNOBAHWSA, KOTOPOH HA TPOTSHKEHHH MHOTHX  CTOJICTHH
PYKOBOJICTBOBAJIOCH HaydHOE coo0mecTBO. [IpeoOpasoBaHrne M MPUCTIOCOOJIEHHE HOBBIX TEOpUid
moJ yOeauTeNbHBIC MPOTOTHUIEI TOCHOJACTBYIOMIMX MApagUTrMabHBIX TEOPHH CHOCOOCTBYET
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YCHUJIIEHHUIO COMHEHUS B OTHOIIEHHM YCHEIIHOCTH HUCIOJIb3YEMBIX METOJOB M MPOLEAYp HAay4dHOU
nesitesibHOCTH. HapacTaroniee COMHEHHE B JIOCTOBEPHOCTH NMPU3HAHHBIX HAYYHBIM COOOIIECTBOM
napajurM TpeOyeT IIOMCKa COBEPIICHHO HOBBIX IIOAXOAOB B pa3pelieHHH BO3HHKAIOIINX
MIPOTUBOPEUMH U B3aUMOUCKITIOUCHUH.

[Manenne aBTOpUTETAa HAYKM Kak HauWBBICHICH (OPMBI TI03HABATEIBHOW JIESITENBHOCTH
J€ETEPMUHUDPYETCA HHTECHIUSAMHU KalTUTaTUCTUYECKON CUCTEMBI, OpUEHTHPOBAHHON
UCKJIIOYNTEIHHO HA W3BJICUECHHE MaTepuanbHoW mpuObsinm. Ilpm oOpameHnn HayKw B CpPEACTBO
CYIIECTBOBAHMA, B JKAJIKYIO0 TIONBITKY HCHOIb30BAHUSA JOCTHTHYTBIX HMHTEIUIEKTYyallbHBIX
PEKBU3UTOB JAJIS PEIIEHHs MPOCTBIX KUTEHCKUX 3a/ad, pa3pylIaeTcs Ta MEepBOHAYaNbHAas Cpelna,
IIPU KOTOPOH MPOM30ILIO Pa3BEHUYNMBAHUE MHU(OB U JIETCH, /1€ B KAYECTBE OCHOBHOTO IIPHUHINIA
IIPOBO3IIAIIANICS, IPEXKAE BCETO, IPUOPUTET PALIHOHAIIBHOTO.

[Tono6HBIH cyrybo mparMaTHYeCKWil MOAXOJ HapyllaeT Ty aKCHOJOTHYECKYI0 3HaYMMOCTb,
W3HAYalbHO NPEJBOCXUTHBINYI0 HAayKy M HpoOLecC MO3HaHUs B cdepy HagpuU3NIECKOTO U
ABTOHOMHOTO CTPEMJIEHHs NMOCTHYh HUCTUHY. CoOrlacHO aHajlu3y peHTHHra cTpaH Mupa Io
YPOBHIO Hay4YHO-HCCIIEJOBATEIbCKONH AKTUBHOCTU IO KOJMYECTBY OOIIell CyMMBI Hay4HO-
ncciaeaoBaTeNbcKuxX crareit 3a nepuos ot 2006-2019 rr. ony0IMKOBaHHBIX B PELIEH3UPYEMBIX
Hay4YyHBIX M3JaHUAX, PecnyOimka VY30ekucTan 3aHuMaeT 82 MeCTO, pacrosarasch IO
konudecTBy nyOnmmkammii Mexay Owmanom u lpu-Jlankoit. Mexnmy TeMm, YHCICHHOCTD
HaceneHns OmaHa B 8§ pa3 MeHbIIE YHCICHHOCTH HaceneHus PecrmyOmmkum Y30ekucraH, 4TO
FOBOPUT O MOBBIIIEHHON BOBICYEHHOCTH HAYyYHOM HMHTEJUIUTEHIHH IOr0-BOCTOYHOTO
rocy/apcTBa B CHCTEMY HAay4HOH MyOIUIINCTHKH.

MHorue uccaeqoBaTeNn IMOJIAaraloT, YTO NMPUYUHON MaJeHUs MPEeCTHKa M CTaTyca HayKH B
rj1a3ax OOLUIECTBEHHOCTH TECHO CBSI3aHO CO CHIDKCHUEM OFOJDKETHOro (PMHAHCHPOBAHUS HAYYHOH U
00pazoBaTesbHO cephl U YBEIMUSHHEM rOCYJapCTBEHHBIX PACX00B B OTHOLICHUH COLUATIBHOTO
obecrieuennsi. JlaHHOEe  OOCTOATENBCTBO ~ CTAHOBHUTCS  IPUYMHON  MaccoBOM  SMUrpanuu
IpeJcTaBUTeNIell HayYHON WHTEJUIMTEHIMM B MOMCKE HAWIYYIINX MaTepUalbHBIX YCIOBHH I
OCCIPENATCTBEHHOW  peanu3alud HAyYHOW  JCSITeAbHOCTH. YHCIO  KBAIU(HUIIMPOBAHHBIX
cnenuanuctoB  PecryGmuku  Y30ekwctaH B o0iacTM  HaykM W OOpa3oBaHHS, UbH
MaTepHaTUCTUYECKHE LIENN MPEBOCXOAT B MPOIEHTHOM COOTHOLIEHHH C CHCTEMOH TIII00aJIbHBIX
00IIeHayYHbIX IIEHHOCTEH, 3a4acTyi0 NMpUOEralT K CO3JaHHI0 MHHUMOI aTtMocdepbl HaydHOCTH,
3aKJTIOYAONIEHCs] B HAYKOOOPa3HOCTH, MO KOTOPOH TPajHIMOHHO MOHUMAIOT CO3/IaHNEe BHEITHEH
BUAMMOCTH HAYYHOCTH.

[Mpupanne HaykooOpasHBIX OdYepTaHW OOHAPY)KMBAECTCS MPU MPHUCTAIBHOM H3YYEHHH
COBPEMEHHBIX HAYYHBIX HCCIICIOBAHMHA M OCOOEHHOCTEH INpEeINbsABISIEMBIM K HUM TPEOOBAHMSM.
Ocoboe BHUMaHKE yJessieTcsi TpeOOBaHUSIM OTHOCUTENBHO HpaBUil 0(OpMIIEHHS HAYy4YHOU paboThl,
I7ie coJiepKaHUe M CMBICIOBAas HAarpy3ka aBTOMaTHYECKH OTXOJIUT Ha BTOPOH IUIaH, yCTymas MpH
3TOM MECTO IpaBWJIaM MEXCTPOYHOTO WHTEpBalia, pa3Mepy LIpUdTa, YIOpSJAOUYSHHUI0 CHOCOK U
Ipodeil He3HAYUTEIIbHON epYH/IBI, KOTOPOIl MOXHO IpeHeOpeys MO CPAaBHEHHUIO C IPEACTaBIIEMON
IIUPOTOH  TEOPETHUKO-COJEPIKATENIbHON ~ 0a3bl  MCCIEAOBATENbCKOW  paboThl.  M3mumHss
COCPEIOTOYEHHOCTh  JIMCCEPTAIlMOHHOTO coBeta B YIOPAOOYCHHOM  O(OpPMIICHUH
OnbnrorpaMueckux CChIJIOK, HArJSIIHO JAEMOHCTpHPYEeT (OPMAIMCTHYECKUI IMOIXoJd B
NIPU3HAHNM HAYYHOH COCTOSITEIBHOCTH NpENCTaBIseMOl uM paboTsl. Takum o0OpazoM, MOJIOmOH
Yu€HbIH, NBM)KMMBIH BOJIe K WCTHHE, 4Yel Npollecc HAy4yHOTro IOHCKa emie He 00e300paskeH
CHCTEMOH pEeNaKIMOHHBIX TPEeOOBaHWH, CTOJIKHYBIIMCH C TI0J00HOTO poOJa aKaJaeMHYeCKOH
HMIIJIEMEHTAlNeH, 0CO3HAaeT BCIO TpadapeTHYI0 CHUCTEMY COBPEMEHHOW HayKd M 0Opa3oBaHMUS,
YTpaTUB BCAKUI MHTEPEC K JajbHENIIEH 3KCIUIMKALIMY OPUTMHAJIBHBIX UIEH.

Co3HarenpHOE TIPHIAHHUE TSKECTH CBOEH HaydyHOW paboTe MOCPEeACTBOM €€ Oe3ynpedHOro
opopmIIeHHS, a HE CTPEeMJICHHEM O0ecHeueHHs] KOHIENTYyalbHOH COCTOSTENFHOCTH, CTAaHOBUTCS
MTOYBOW JUIS B3pALINBAHNS KBAIPATHBIX (POPMATUCTOB, HE CIIOCOOHBIX K POXKICHHUIO OPUTHHAIIBHO -
n3ompeHHsIX uael. [lomo6Ho ToMy, Kak TOHYap HAHOCHUT y30p Ha TPECHYTHIN TTMHSIHBIA KyBIIHH,
TaKk W YYEHBIH CTPEMUTCS NPHIATh THKECTh CBOEH paboTe MOCpPEACTBOM OCHAICHHS IOCIETHEH
BCEM IIepeyHEM HEOOXOJUMBIX K 0(OPMIICHUIO YCIOBHUIA.
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K BHemHed arpuOyruke, mpuAaomed TEKCTy arMocdepy HaydyHOCTH, OTHOCHUTCS
UCKJIIOYNTEIIbHAS CAMOHAJESIHHOCTh B OTHOLIGHUM apryMEHTalMi, CChUIAIOMMX K 0e3yCIOBHBIM
aBTOpUTETaM, KOTOpbIE B MpPEICTaBICHMH HAy4YHOTO COOOIIECTBa IPEACTABISIOT COOOM
Oe3aneuIIIMOHHBIA PYIOp JOCTOBEpHOCTH. [IpHaepkuBasch MOJOOHOH CHCTEME J0Ka3aTesIbCTB,
OCHOBaHHBIX Ha JOBOJaX AaBTOPHTETHBIX B HAayKe JIMI BO3MOXHO JOKa3aTh BCE 4YTO YrOJHO,
CEJICKTUBHO BBHIYJICHWB HEOOXOIWMBIE MOl OOOCHOBaHWS (parMeHTH. HMeHHO momoOHBIE
METOJIOJIOTHYSCKHE YXHIIPEHHS M CTaHOBATCA CPEACTBOM 3JIOYNOTpeOIeHus (hOpPMalHCTOB B
MIOTBITKE OONHWYCHHST CBOMX paboT B oOpaser] ITOCTOBEPHOCTH. B Tpolecce MpHCTaIBEHOTO
HCCIICIOBAHMS PA3IIMYHBIX HAyYHBIX TPYHOB, B IyXe T'YMaHUTapHOH TEMaTHKH, HAYKOOOPa3HOCTb
MOpOH  OKa3bIBAETCA HACTOSTENBHBIM YCIOBHEM JUIi TPOJABIDKCHUS KOHKPETHBIX —HACH
rOCyJapCTBEHHOH ITOJUTHKH.

VIMeHHO npu TakuX OOCTOSTENbCTBAX HAYKY JIMIIAIOT €€ TAaKOro BayKHOTO JUIS HUCCIIETOBAHUS
KayecTBa KakK HENpeaB3sATOCTh, 0OpallaloT IOCIECIHIO B IOJIHMPAIOIINN TTOJUTHYECKYIO HACI0
KOCTBUIb, 3371a4a U KOTOPOTO 3aKJI0YaeTcsl B CO3JaHUM aTMoc(epbl HAyYHOCTH VISl MOCTPOCHHMS
HanOosee yOeuTEIbHBIX ISl YOeXKICHUS apryMeHTaln.

[Ipu ganpHe#IIeM OTCYTCTBUU UHTECIUICKTYaIbHON YSCTHOCTH YUYCHBIX U (PHII0CO(OB, HAYKa
KaK BbICHIaA (bopMa IIO3HaHHA, ABJIAOIIAACA HW3HA4YaJIbHO JOCTOAHUCM CBO6OI[HI)IX YMOB,
00paTUTCI B JKAJIKYH IONBITKY OOOCHOBAaHHS aHTRXUPOBAaHHBIX IOJMTHYCCKUX HJCH,
OCHOBHAs LeJNb KOTOPHIX 3aKII0YaeTcs BO BCEOONIEM OXypauyMBaHUUM MacC C ILEJbo
MacmTaOHOTO TOPaOOIICHUS.
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Annomayus: 6 cmamve packpwleaiomcs YCMoOUHUGble KA4eCcmed JUHHOCMU, GOSHUKAWUe U
COBEPUIEHCMBYIOWUECST 8 NPOYecce TUYHOCMHO20 DA3GUMUSL NPU OCE0EHUU U OCYWeCmENeHuu
npogeccuoHanvHol  desimenvHocmu, — cnocoocmeyiouue  IPOEKMUGHOMY — BbINOTHEHUIO
OesimenvHocmu U ee yenyoneHHomy oceoenuto. Taxkum obpazom, npoyecc GopmMuposanust
nPopeccUOHaNbHO-3HAUUMBIX KAYecms CRoco6Cmayem OalbHeluemy pa3eumuio UHOUSUOYATbHbIX

ocobennocmeti  IUYHOCMU, — CMAHOBNEHUIO  JCUSHEHHLIX — NAAHOS,  JUYHOCHMHO20 U
npogheccuoHanbHO20 onpeoesieHus.
Knrouesvte  cnosa: npogeccuonanvHbie  Kauecmad, npogeccuonanvhvie  3HAHUA,

npO(])ECCuOHaJZbele HABbIKU U YMEHUA, YEeHHOCMmHble opueHmayuu, JUYHOCmMHble U KYlbmypHble
YeHHocmu.

DEVELOPMENT OF PROFESSIONAL QUALITIES AMONG STUDENTS
OF A TECHNICAL UNIVERSITY
Yulchiyeva Z.N.

Yulchiyeva Zulfizar Najbullayevna — Docent,
DEPARTMENT OF PEDAGOGY AND PSYCHOLOGY,
TASHKENT STATE TECHNICAL UNIVERSITY, TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: the article reveals the stable personality traits that arise and improve in the process of
personal development during the development and implementation of professional activities,
contributing to the effective implementation of the activity and its in-depth development. Thus, the
process of forming professionally significant qualities contributes to the further development of
individual personality traits, the establishment of life plans, personal and professional definitions.
Keywords: professional qualities, professional knowledge, professional  skills, valuable
orientations, personal and cultural values.

VK 378.378.1

[IpoGnema nccnenoBanms NpohecCHOHATBLHO BaXKHBIX KAYECTB Y CTYICHTOB TEXHHYECKOTO By3a
OocTaeTcsi akKTyalbHOH M OHA 3aKiioYaeTcsi B TOM, 4YTO OOYCJOBJIEHa H3MEHEHHEM
MpOo(ECCHOHATPHO BAXHBIX KAa4eCTB OYOyIIMX CHEIHaINCTOB B  3IIOXy CTAHOBICHHS
WHHOBAI[MOHHOHN MMEAAarorvKH M 3aKJIF0YAaeTCs B HEOOXOJMMOCTH OPHEHTAIMU CIIeI] MPEeIMETOB B
pa3BUTHE KadeCTB CTYAEHTOB, HEOOXOIMMBIX JJIsI YCHEIIHOTO OCYIIECTBICHUS WHHOBAIIMOHHOM
JIeATENBHOCTY B YCIIOBUAX DBIHKA. [IeATENBHOCTh CHELUAINCTA ONPEACISETCS HE TOJIBKO €ro
PO eCCHOHATBHBIMY 3HAHUSAMH W YMEHHSIMH, HO M JIMYHOCTHBIMHM KadeCTBAaMH CIICIHAJIICTA H
CTETIeHBI0 UX copMupoBaHHOCTH. CTaHOBICHHE MPOHECCHOHATBHO BAXKHBIX KAUYECTB Y CTYACHTOB
BKJIIOUYAET B ce0s pa3BUTHE CaMOH JMYHOCTH B Ipoliecce 00pa3oBaHusl.

B crynenueckoM Bo3pacTe cucTeMa LIEHHOCTHBIX OPHEHTAINH CKIIaJbIBAETCS U3 COBOKYHOCTH
LIEHHOCTEH: OOIIEeYeIOBeUeCKUX, HPABCTBCHHBIX, II03HABATENBHBIX W INPOQECCHOHATBHBIX.
OO1mievenoBeyeckne IIEHHOCTH — 3TO LEHHOCTH, NPUHATHIE OOJBIIMHCTBOM JIIO/ICH, KOTOphIE He
CBSI3BIBAIOT MX C KOHKPETHBIM OOLIECTBOM MM KyJlbTypol. Cpean oOliedenoBedeckux EeHHOCTEH
BBIJICIISIIOT MOpAJbHBIE LEHHOCTH HPO()ECCHOHAILHO-TPYAOBBIE M THOCTHUYECKHE. By3 wurpaer
HEMAaJIOBAXXHYIO pOJb B CTAHOBJICHMHM IICHHOCTHBIX OpHEHTanmil nudHOCTH. CTaHOBIICHHE
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MOpAJIBHBIX IIEHHOCTEHl CTYyIEHTOB BO3MOXKHO 4epe3 Pa3BUTHE B HUX I'yMaHU3Ma, YECTHOCTU U
JIOCTOMHOTO OTHOLICHUsI K couuyMmy. B mepuon oOyueHus QopmMupoBaHHE TaHHBIX LIEHHOCTEH
MIPOMCXOJUT Yepe3 YueOHO-BOCIIUTATEIbHYIO AEATEIbHOCTh By3a. OOlneuenoBeyeckue LEeHHOCTH
YCTAQHABJIMBAIOTCSI M Yepe3 HUCTUHHOCTh 3HAHWH, TO €CTh 4Yepe3 THOCTHYECKHE II€HHOCTH.
[TpodeccronansHO-TPYAOBBIE LEHHOCTH, paccMaTpuBacMble B KOHTEKCTE OOIIEYEIOBEYECKUX
LIEHHOCTEH, CIIOCOOCTBYIOT CTAaHOBJICHHIO IIPOIIECCa YBAKUTECIHFHOTO OTHOIICHHS K PE3ylbTaTaM
TpyZAa JroeH U K CBOMM COOCTBEHHBIM [ 1].

[IpodeccronanbHO BaKHBIE KadecTBA CTYNCHTOB TEXHHYECKOTO By3a STO HMHHOBALIMOHHOE
MBIIIJIEHUE, Pa3BUTHE KOTOPOrO B 3HAUUTEIBLHOW MEPE OINPEAEISAET CTENEHb PAa3BUTHUS IPYTUX €0
Ka4yecTB, HEOOXOMUMBIX JUII OCYIIECTBIICHHS WHHOBALIMOHHOW JESTEIHHOCTH; OHO BKIIOYACT
OCO3HAHHE OTPENENAIONIEH POJIM TEXHUYECKUX WHHOBAIMIl B OOIICCTBEHHOM DPa3BUTHH, 3HAHUE
npoQeCCHOHANBHBIX  OCHOB HMHHOBALIMOHHOM  JEATENIHOCTH, IIOHUMAaHHE KOHKYPEHTHOTO
XapakTepa pa3BUTHs TEXHUKHU.

[MpodeccronansHO BaKHBIE KayecTBa - OTO XapaKTEPUCTHKH CIIELHUAINCTa, KOTOPHIC
MO3BOJISIIOT OLIGHUTH €ro TOTOBHOCTh K NPO(EeCcCCHOHAIBHON AEATENbHOCTH HE Ha OCHOBE
(dbopmanbHON KBaTU(HUKAIIMKA WM YaCTHBIX U y3KO MPEAMETHBIX KOMIICTCHIIMH, a CIelaTh 3TO C
Ooyiee IMIMPOKOM TOYKM 3pEHMSI - C TOYKM 3pPEHHs BaKHEWIIMX TpeOOBaHMH, OOBEKTHBHO
MPeObIBISIEMBIX €ro Oynymiei mpodeccueir. HeoOXOOUMBIM yCIOBHEM OOpPETCHHS CTYACHTOM
Mpo(eCCHOHATPHO BAXHBIX KadeCTB SBIICTCS HAIMYWE Yy HETO OIpeIeNieHHOTO Habopa
KOMIICTCHINIA, OJHAKO PAa3JIMYHbIC KOMIICTCHIIMH BHOCAT Pa3IMYHBIA BKJIaa B (popMupoBaHHe
po¢eCCHOHATPHO BaXKHBIX KauecTB. TeM He MeHee, HaOop ONpeeIeHHBIX KOMITIETCHINH 00OBITHO
obecrnieunBaeT (OPMHUPOBAHHUE TEX WM MHBIX MPO(PECCHOHANBHBIX Ka4eCTB. JTO 0OCTOATEIHECTBO
TMO3BOJIACT HaM YTBCPXKAATh, YTO KOMITIETEHTHOCTHBIN moaxona co3aacrt 6naronp1/1;1TH1>1e yCJI0BUsL
JJIA pasBUTUA HpO(bCCCI/IOHaJ'II)HO Ba)XXHBIX Kay€CTB, a4 CTCIICHb Pa3dBUTHA TaKHUX Ka4Y€CTB MOXKCT
ObITH oOIpenelicHa Ha OCHOBe Habopa YyCBOGHHBIX MM KoMmnereHuuil. Takum oOpazom,
(bopMUpOBaHUE KOMIICTEHIIMH, OTHECEHHBIX K TOMY WM MHOMY y4eOHOMY KypCy, CIIY>KHT AJIst
CTYACHTA «CTYHCHAMU», WIN «KUPIMAYUKAMMW» JJId IIpolecca pas3sBUTUA €TI0 HpO(beCCI/IOHaHBHO
BaXXHBIX Ka4ECTB B LIEJIOM.

[Mon mnpodeccrmoHamPHO BaXHBIMH KadeCTBAMH IIOHHMAIOT OTHOCHTENBHO YCTOIYHBBIC
KauyecTBa JIMYHOCTH, BO3HUKAIOLIUE U COBEPIICHCTBYIOIIMECS B MPOLECCE JTMUHOCTHOIO Pa3BUTHUS
IPH OCBOCHWHM U OCYIISCTBICHHH MPOPECCHOHATBHON NEeATSIFHOCTH, CHOCOOCTBYIOIIHE
3¢ $EKTHBHOMY BBIITOTHEHHIO JESITEIHHOCTH U €€ YIIIyOJICeHHOMY OCBOCHUIO.

OTtcyTcTBHE TPOPECCHOHANBHO BaXKHBIX KAYECTB HE TO3BOJISCT CIIEIHANUCTY YCIIEITHO PellaTh
po¢eCHOHATBHBIC 33/Ia49H U CIIY’)KUT CHCTEMHBIM IMPETATCTBHEM AJIS IPO(ECCHOHAIEHOTO POCTa H
pa3BuTHsl. B3anMocBs3b (popMUPOBaHKS KOMIIETEHIMH U MPO(ECCHOHATBHO BAYKHBIX KAYECTB MBI
XapaKkTepu3yeM CIIeNyIoUMM 00pa3oM: OBJIAJICHHE OINPEACICHHBIMUA OOIIEKYJIbTYPHBIMU U
HpO(beCCI/IOHaHBHI)IMI/I KOMIICTCHIITUAMU CHOCO6CTByeT HU3MEHCHUIO UJIN MOABJICHUIO ONIPEACIICHHBIX
podeCCHOHANBLHO-IMYHOCTHBIX ~ XapaKTepPUCTHK (MPOo(ecCHOHANIbHO 3HAaYMMbIX KauecTB). U
HaoOOpOT, pa3BUTHE y dYeIOBEKa OMNpPENEeJICHHBIX Npo(eCCHOHATBHBIX KadecTB Oynaer
crocoOCTBOBaTh (POPMHUPOBAHUIO COOTBETCTBYIOMNX KommeTeHImi. Hapsimy ¢ ¢popmupoBanueM y
CTY/ICHTOB TEXHHYECKHX BY30B KOMILIEKCA HEOOXOJMMBIX 3HAaHWH, yMEHHH M HaBHIKOB OoJjiee
HIMPOKOH M BaXKHOW EJIbI0 MHHOBALMOHHOTO MH)KEHEPHOT0 00pa30BaHMsI CTAHOBUTCS pa3BUTHE Y
HUX NPO(EeCcCHOHANFHO 3HAYUMBIX KA4eCTB, TPEOYEMBIX IS OCYIICCTBIICHHS WHHOBAIIHOHHO-
TEXHUUYECKOH eATeIbHOCTH

[MpodeccronansHO BakKHBIE KQUECTBA - 3TO KaYeCTBA YEJIOBEKA, BIHIONINE Ha 3 (HEKTUBHOCTD
ero Tpyna. OHH SBISIOTCS TNPEANOCHUTKON TPOQECCHOHATbHONW  JEATEIIbHOCTH, U €€
HOBOOOpPAa30BaHMUEM, TaK KaK COBEPIICHCTBYIOTCS, MPeoOpa3yIoTCs B X0A€ TPpyAa.

[IpodeccnonanpHble 3HAHUS — 3TO COBOKYITHOCTh 3HAHHUH O CTPYKType Tpyna, cmocobax
OCYIIECTBJICHHUS MPO(ECCHOHATBHON IeATETFHOCTH, O CHOCOOHOCTSX, O MBIIIICHHH. V3 3HaHUHA
CHETHAINCT TOTyYaeT dTAJIOHBI IS CBOETO MPO(heCCHOHAIEHOTO PAa3BUTHS.

[IpodeccnonansHble HABBIKA W yMEHHUS — 3TO JEHCTBHSA, AOBEACHHBIE IO OIPENEICHHOTO
YPOBH:SI aBTOMaTH3Ma, OHH 00Pa3yloT «TEXHUKW» B TPYJIE CIIELUAINCTA.
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AHanm3upysi CUCTEMY LIEHHOCTHBIX OPHEHTALMH, CIocOOCTBYIONIHMX Ipolieccy GpopMUpOBaHUs
npoQeCCHOHAILHO BaXKHBIX KauyecTB Yy CTYJCHTOB, CTAaHOBHUTCS $ICHO, 4TO NPO(eCcCHOHAILHO
Ba)KHBIC KAuyecTBa CTYAEHTa — O5TO KayecTBa, IPEABSIBISIEMbIE OOLIECTBOM K CHELUalNCTaM
oIpe/IeTICHHOH NPOo(eCcCHH, BIUSIONINE Ha YCIEITHOCTh UX JESATENbHOCTH U JIAFOIIHE BO3MOKHOCTD
peanuzoBath cedst. [IoMHMO 3TOr0, COBOKYITHOCTD «3HAHHMI» KOHLIEIIUH U JINYHOCTHO-JIESITEILHON
COCTABIISIIOLICH BeJeT K CTAaHOBJICHHIO FAPMOHMYHO Pa3BUTOH JMYHOCTH, CHOCOOHOH OTCTaMBAaTh
CBOHW TIpaBa M CBOOOJIBL.

Takum oOpazom, mporecc pa3BUTHA TNPO(ECCHOHATBFHO BaXKHBIX KadeCTB CIIOCOOCTBYET
JaJbHEHIIeMy Pa3BUTHIO MHIMBUIYAIbHBIX OCOOCHHOCTEH JMYHOCTH, CTAHOBJICHUIO JKU3HEHHBIX
IUIAHOB, IMYHOCTHOTO U NMPO(ECCHOHANBEHOTO ONpeeIeHHS.
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Abstract: the article describes how the teaching staff of the education system is able to correctly
design modern teaching methods based on the modular technology of teaching disciplines based on
the scientifically based principles of pedagogical technology and specific tasks that need to be
correctly interpreted. The system of non-traditional and interactive methods used in the
development and conduct of training sessions is considered. The article shows the step-by-step
design of studies based on modular technology and the application of the system in practice, using
innovative and interactive methods.

Keywords: designing, training sessions based on modular technology, time requirement.
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Annomayusn: 6 cmamve ORUCBIBACMCSL, KAK NPENnoodasamenbCKull COCmae 6 cucmeme 00pazo8anus
MOJICEM NPABUTLHO RPOEKMUPOBAb COBPEMEHHbIE MemOoObl 00YUeHUs, OCHOBAHHbIE HA HAYYHO
000CHOBAHHBIX NPUHYUNAX NeOd202UYEeCKOU MEXHONO2UU U UX KOHKDEMHbIX 3a0a4, ¢ YemKuM
NOHUMAHUEM COBDEMEHHBIX NEOA202UHEeCKUX MEeXHOA02U, AKMYAIbHBIX Olsl HAWEe20 PecUOHA.
Paccmompenvt nempaouyuonnvie u uHmMepaKmusHvlie Memoobsl, UCNOIb3YeMble NPu paspabomre u
peanuszayuu y4eOHvix npoeKkmos. B cmamve nokazano nowlazo80enpoekmuposanie ucciedo8anuil,
OCHOBAHHOE HA MOOYNIbHbIX MEXHONO2UAX U NPUMEHEHUU CUCMEeMbl HA NpaKkmuke, C
UCNONIb308AHUEM UHHOBAYUOHHBIX U UHMEPAKMUBHBIX MEMO008.

Kniouesvie cnosa: npoexmupoganue, yuebOHvle 3ansamus NO MOOYIbHOU MEXHONO2UU, 6PeMs.
mpebosanusl.

We all know that over the past 28 years of independence, the growth rate in all spheres of life in
our country has been high. The "Uzbek model" of the country's development has proved its
viability. The development of science and education deserves attention. The introduction of modern
pedagogical technologies in the educational process is a key factor in accelerating the educational
process and improving its efficiency.

The final stage of the National training programme is still in progress. At this stage of the
program, it was also revealed that pedagogical technologies are not used in the educational process
of educational institutions. To eliminate this loneliness and further accelerate the educational
process, the task of providing public education, higher and secondary special and professional
education with modern pedagogical technologies is the most urgent task today.
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At the same time, the Decree of the First President of the Republic of Uzbekistan dated may 20,
2011 No. 1533 "on measures to strengthen the material and technical base of higher education
institutions and improve the quality of training of highly qualified specialists" will require a wider
introduction of national educational technologies. , Paragraph 7 of the Decree "Optimization of
directions and specialties of training of highly qualified specialists and further improvement of state
educational standards" emphasizes the need to "improve the quality of education through the
introduction of modern pedagogical and information and communication technologies". To fulfil
these tasks, the teaching staff of the higher education system must develop a phased project of the
lessons it teaches, based on modular technology, correctly interpreting the principles of modern
pedagogical technology relevant to our region.

To do this, it is necessary to fully understand the essence and essence of the Uzbek national
model of regional pedagogical technology, created by researchers of the Centre for the
development of higher and secondary special education. This pedagogical technology is clearly
understood by the teachers of our Republic, based on the principles of didactics, following all the
principles of the theory of complexity, not following the principles of pedagogical technology,
successfully applied in the education system of developed countries.

History shows that with the advent of the teaching profession on Earth, teaching methods also
began to take shape. There are many teaching methods in human history, and today they are
divided into three categories based on the most common aspects of their survival.

The first category is called "Traditional methods", which is based on the principle of
"delivery" of knowledge to students. These include "tell", "present", "demonstrate", "present",
"question and answer", "four-step method" and more. The second category is called "non-
Traditional" or "Interactive methods" and is based on the principle of "enabling students to
acquire knowledge". These include: "problem lesson", "brainstorming", "mental attack",
"working with small groups", "round table", "cluster method", "black box", "fifth plus", "work
game", "role play", "contradictions", "conflicting relationships", "intellectual intelligence",
"zigzag", "Scorpions", "step by step" and many others. The third category is called "Advanced
or modern methods", which is based on the principle of "accelerating and improving the
efficiency of the educational process". These include "design method", "focused text",
"programming", "modular learning", "technology mapping method" and finally "pedagogical
technology", which combines the advantages of all methods [2].

These three categories of methods have historically complemented each other, evolving over
time and responding to the demands of their time. In applying the methods mentioned above, in
addition to "pedagogical technology", it was found that there are also many shortcomings and
shortcomings.

In the mid-twentieth century, American scientists invented this method and called it
"Educational technology". This method has been adapted by educational scientists from all
developed countries, one is called "New pedagogical technology", another is called "Advanced
pedagogical technologies", and the other is called "Modern pedagogical technologies".

The idea of pedagogical technologies began to come to our region from abroad, under different
names, after our country gained independence. A number of brochures and textbooks in Uzbek
have been published, which reflect the theoretical foundations of the theory. Some theorists believe
that pedagogical technology has its theoretical basis, and some say that it should be taught as a
separate subject. According to professors M. Tagieva and B. "Pedagogical technology" is an
integral part of the "methodological" Department of pedagogy and is a technological method of
implementing the educational process [2]. Once the design of the educational process, based on the
principles of pedagogical technology, is properly developed, it will be possible to conduct training
at a high level without any difficulties for any ordinary newly arrived teacher. Because a project
based on pedagogical technologies will have the skills of an experienced scientist or an experienced
methodologist. Therefore, training projects will be developed by experienced teachers or academic
teachers with knowledge and experience of the theoretical foundations of pedagogical technology.
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We have developed projects of training courses on "Mathematical analysis" and "Higher
mathematics", which are implemented in practice in universities of the Republic. Applied scientific
approach to the principles of the national model of pedagogical technology in the development of
training sessions. Pedagogical technology is based on scientifically sound principles and specific
tasks that need to be performed. Of course, the design of the educational process and its
implementation in practice always follows the principle of a synergistic "integrated approach" and
its principles and accepts the discipline as a "macromodule", based on the size and content of the
materials provided. - subdivided into "large", "medium" and "small" modules and includes all the
elements involved in the process - "goals and objectives", "time", "knowledge system and the basic
concepts in them", "lesson type and Type, "pedagogical methods", "information technology" and
"didactic materials" are closely related to each other, where each application is identified and
assigned to the training project.

We called the model of pedagogical technology the implementation of the educational process
in each lesson of the subject on the basis of modern educational technologies in the implementation
of educational activities using pedagogical technology. It is one course on a particular subject, that
is, one lesson in the language of pedagogical technologies, one medium. Its first, key element is
subdivided into small modules depending on the size and content of the sessions, their purpose and
time. Through the second element, each submodule should isolate the basic concepts from the
knowledge system and provide control questions and test or other forms of control based on these
concepts. The third element defines the type and type of lesson that will be used in each
submodule. The fourth element shows the pedagogical methods used in each submodule. The fifth
element describes the information technology used in each submodule. The sixth element defines
the types and arrangement of didactic materials used in each sub module. The seventh element,
combined with the objectives set out in the other six elements of pedagogical technology, includes
what materials are presented in a particular training module, in which modules, what concepts,
what type and type of training information technology and didactic materials are used. the scenario
of course with a description of how to use it. At the same time all the tools involved in the learning
process are synthesized together to form a single curriculum.

The development and implementation of the educational process on the basis of the national
model of pedagogical technology allows any teacher who considers himself a teacher and is able to
attract students in the classroom at least "good" or "excellent".
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ONE OF THE INNOVATIVE TECHNOLOGIES IN THE EDUCATIONAL
PROCESS IS THE DESIGN OF LESSONS USING
MODULAR TECHNOLOGIES
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Abstract: the article describes the mechanism of the process of education innovation, a theoretical
analysis of innovation in education. In the design of training sessions on the subject of " Calculus "
and " Higher Mathematics". We used technology module, this is the innovative technology in
education. In particular, a well-developed mechanism for the creation and dissemination of
innovations is now becoming a key tool for social and economic development of society. Ongoing
changes in public life pose new challenges to the education system, with the urgency of what is
taught and how it is taught.

Keywords: innovation process, pedagogical technology, new regulation, methodological and
organizational-technical changes, modular technology.
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Annomayua: 6 cmamve ONUCAH MEXAHU3M NPUMEHEHUs 8 npoyecce 00paA308anUs UHHOBAYUOHHBIX
MmexHoNo2Ull, OaH meopemudeckuti auaiu3 unHosayul 6 obpasoeanuu. llpu npoexmuposanuu
yuebHbix 3aHAmMuUL no npeomemam «Mamemamuyeckuii ananuz» u «Bvicuas mamemamuxay mboi
UCNONBL308ANU MEMOO MEXHONIO2UU MOOYISA, DMO U ABNAEMCA UHHOBAYUOHHBIMU MEXHONO0UAMU 8
obpazoganuu. B uwacmuocmu, XOpowio paszgumviil MeXaHusM CO30AHUA U PACNPOCMPAHEHUs]
UHHOBAYUL 8 HacmoAujee 6peMs CMAHOBUMCA  KIIOYEGbIM  UHCINPYMEHMOM — COYUATbHO-
9KOHOMUYeCcKo20 pazsumus obujecmea. IIpodondicaiowuecs nepemensvl 8 0OWECEEHHOU JHCUZHU
cmassm Hosvle 3a0ayu neped CUCMEMOU 00paA308aHUs, C HEOMIONCHOCIbIO MO20, YeMy yuam u
KaK 3momy yuam.

Knrouesvte cnosa: unHOBaYUOHHDIL NPOYECC, NEOA20SUYECKAs MEXHOLO02US, HOBOE PecyIuposanue,
MemooonocudecKue u Opeanu3ayUOHHO-MeXHUYECKUEe UBMEHeHUs], MOOYIbHAS INeXHOJIO2USL.

At the beginning of the XXI century, the scientific policy of all developed countries is
focused not only on the strengthening of scientific potential, but also on the processes that
predict its effectiveness. Although teaching has been around for centuries, it can be seen that
knowledge becomes obsolete over a generation. At the same time, the amount of knowledge
even in certain specialties is so great that it is almost impossible to master them on the basis of
existing teaching methods. All this sets the task of education to train a creative person who is
able to independently receive, evaluate and make appropriate decisions [1].
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Many of the disasters that occurred in the 20th century are caused not only by technology but also by
a lack of professionalism. Education also plays a key role in addressing these challenges.

The problem of improving the quality and efficiency of training and training of competitive
personnel is based on the design of the educational process on the basis of pedagogical technologies and
its principles, as well as on the creation of modern and interactive methods that can be used in practice.

Tojiev M. and B. Ziyamukhamedov describe teaching in the following way. "Pedagogical
technology is an educational activity organized as a result of a certain project, as a set of specific target
learning processes and technologically integrated into the learning process, guaranteeing results" [6].

In the process of higher education in the Republic, projects of academic disciplines
prepared by A. Alimov, M. Kuchkarov, E. Sharipov, I. Zulfukarov, M. Oralova and others are
successfully implemented. As a result of qualitative changes in the pedagogical experience that
meets the requirements of the integrated education system. To accelerate the transition of
pedagogy to a new quality that fully meets the requirements of today and tomorrow, it is
necessary to develop innovative education, develop scientific tools of knowledge, analyze and
disseminate the best pedagogical experience [3].

We are well aware that many terms from other fields are used in pedagogy, indicating that
pedagogy is closely related to other disciplines. For example, today's efficiency and
effectiveness of teaching, such as teacher, technology and technology, the Economics of
education, the computerization of learning are all factors.

There are different interpretations in the literature to determine the spiritual content of the terms
"New procedure”, "Novation" and "Innovation". In modern language, these words are very similar and
are interpreted as a new order, method or invention. "New order" means essentially good news, an idea,
an action, or a material object that is new to the organizational system that adopts and uses this concept.
At the same time, the term "new procedure" is used in a professional sense as a process of generating,
developing, adapting and using new and useful results.

Scientific, technical, technological and organizational changes that occur during the implementation
of new procedures are often defined as new procedures or innovative processes. The era of creating,
deploying and using new policies is called the innovation cycle. Some General conclusions can be
drawn from various interpretations of the concept of the "new procedure". First, any new regulation has
a clear purpose in a practical sense, that is, to meet a certain social need. Second, the procedure is seen as
a complex process that must always be the object of prophecy and control. Thirdly, the implementation
of the new regulation is associated with the intensification of research and development in various areas
of social work. Fourth, each new regulation must provide certain technical, economic and social
benefits. Thus, the terms "new regulation "and" innovation process" have the same meaning. Innovation
has been from the beginning of education as innovation, change, improvement and improvement of
existing education. Innovation in education is not a product of recent times, but it can be seen as a
pedagogical category at a very young age. This is the main reason for the differences in its description.
Often the term "innovation" is used instead of the corresponding term. For example, the reform is the
modernization, improvement, modernization. Although they do not always fully explain the meaning of
the analysis in question, they represent something new, something new. Let's look at different definitions
of innovation. "Innovation" is treated differently in dictionaries and encyclopaedias. For example,
"innovation" (lat. Innovates) means innovation, new order, change. Innovation means something new,
the introduction of rules, and it comes from the Latin: innovation is new and renewal, innovation,
change. The term "news" means news, update. Innovation is the practical application of technical,
technological inventions and achievements. It presents innovation in education as a pedagogical
category. Innovation is also typical of the introduction and application of new methods, tools, new
concepts, applications, etc. The term "news" reflects the essence of the concept of modernization or
modernization of education. Most definitions coincide with the idea that innovation means change. But
there are some new changes in this, some of them quantitative changes, and others relate to the process
of introducing quality - something new, models.

Thus, in our work we described the didactic, methodological and organizational-technical changes in
the pedagogy of higher education, aimed at improving and improving the educational process through
the use of modular technologies. Continuity of new procedures since education is part of the social
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system, it must take into account changes in its development that follow social trends. In this context,
innovation is one of the key conditions for the successful implementation of educational goals.
Therefore, successful implementation of innovations in other areas is impossible to imagine without new
rules of education.

Innovations in education are based on the development of scientific knowledge, scientific
methodologies and innovations in education. Pedagogical and information technologies are also
innovations in education.

Education not only absorbs news, but also creates it. They also teach the teachers-innovators.
Creativity (including education) has always been and remains part of the new rules. Although it is
believed that from time to time teachers will be replaced by teaching machines.

M.I. Makhmutov V.A. Slastenin's works are devoted to questions of creativity,
emphasizing creative thinking of pupils and teachers[2]. Creation of conditions for
development of professional skills of students in creative activity, increase of interest to
educational disciplines, expansion of outlook of students.

N. Saidakhmedov [3] believes that creative activity is characterized by innovation and skill, and
offers a methodological approach that connects this skill with creativity. Undoubtedly, the role of
creative teachers in the development of modular technological projects for teaching subjects based on
pedagogical technologies is indisputable. Scientists who laid the foundations for the development of
training projects for the first time: B. Ziyamukhamedov, L.V. Golish, M. Tojiev, D.M. Faizullayev, H.
Karshiboev, D. Yunusova and others can see his practical work in the works of A. Alimov, M.
Kuchkarov, E. Sharipov, 1. Zulfukarov, M. Oralov and others.

Therefore, the teacher will remain the central link in the whole complex of practical processes of
modernization of innovations in the educational process. First of all, it implies the need to use technical
achievements in the work of teachers, first of all, the use of computer technology. It also requires wider
use of new rules, such as the need to work on the creation of specialized didactic learning tools in the
information and communication base, the use of pedagogical programming tools and computer
programs for educational tasks.
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Annomayus: eOuUHCMBEHHbI NYyMb K CYACHbIO - C€030amb  KOMOuHayuio 00pasosanus u
socnumanus, Ko20a 8ocCnumaHue u oOyueHue couemaiomcs 6 pabome, Mo OMKPbIBAEH. NYMb K
cogepuieHCcmey, MOMUBoM ux aseisemcs mpyo. Ilosmomy Heobx00uUMO 00beOUHUMb UX 8 O0OHY
63AUMOCEA3AHHYIO CUCMEMY, MO eCmb Cc030amb KOMNOUYUOHHBIN ancamobnb. J[yxo8Hocnb
V36eKcKko20 Hapooa mpebyem OOCMUNCEHUs. Yel08eHeCKUX Kauecms, MAKux KAk 4elo8edHOCb,
cocmpadanue, npoceewenue, Opyxcoba, Mydxcecmeo, Opamcmeo, 20CMERPUUMCIIBO, XOPOulue
Manepul, nampuomuzm u nampuomusm. Kax u ece coyuanbhvle uHcmumymol, cembsi uepaem
8ADICHYIO POTIb 8 passumuu dmux kavecms. Cemetinoe ocnumanue no camoul ceoeti npupooe bonee
akmueno, yem nodas opyeas oucyuniund. OCHOBHbLIM Parkmopom aensiemcst 10b08b pooumeneti K
demsim U, 8 C60i0 ouepeddb, uyecmea demell K ceoum pooumenim. Pebenok, ocobenno 6 pannem
gospacme, O0nbUle NOOBEPIHCEH GIUAHUIO CeMbll, YeM TT060MY Opy2omy enusanuio. Beieoo pebenka
U3 HeOONLUOU COYUANbHOU 2SPYNNbl NOCMENEeHHO 6 00jee WUPOKYIO O0OWECTNBEHHYIO JiCU3HD,
HaoeleHue €20 HABbIKAMU - MO Jyyuiee Mecmo, 20e KadjCOblll MOJICem pACuupums C8oe
MblLUULEHUE U ONbL.

Kniouesvie cnosa: obpazosanue, ooyuenue, BOCNUMAHUE, CEMbSL.

THE ROLE OF THE FAMILY IN FORMING SOCIAL-CULTURAL
COMPETENCE IN FUTURE TEACHERS OF INITIAL CLASSES
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Abstract: the only way to happiness is to create a combination of education and upbringing, when
upbringing and training are combined in work, this opens the way to excellence, their motive is
work. Therefore, it is necessary to combine them into one interconnected system, that is, to create a
compositional ensemble. The spirituality of the Uzbek people requires the achievement of human
qualities such as humanity, compassion, enlightenment, friendship, courage, brotherhood,
hospitality, good manners, patriotism and patriotism. Like all social institutions, the family plays
an important role in the development of these qualities. Family education, by its very nature, is
more active than any other discipline. The main factor is the love of parents for children and, in
turn, the feelings of children for their parents. A child, especially at an early age, is more
influenced by the family than any other influence. The withdrawal of a child from a small social
group gradually into a wider social life, the endowment of his skills is the best place where
everyone can expand their thinking and experience.

Keywords: education, training, upbringing, family.

VIIK 371

IIpesunent pecnyonmkn Mup3usieB 111.M.: «O6pazoBanue HeNlb3si OTACTUTh OT BOCIIUTAHUS, &
BOCITUTAHHWE - 9TO BOCTOYHBIN B3TJISA, QHIIOCO(DHS BOCTOYHON KHU3HW», - TOBOPUT OH B CBOEH
pabore, «f xemaio BceM HaM CETOIHS YKPENHUTh CEMbIO, KOTOpasl SBISCTCS TyXOBHBIM
3aIIUTHUKOM >KM3HU U TMPEEMCTBEHHOCTH MOKOJEHWH B BOCIHMTAHUU 3J0POBOH M TFapMOHUYHO
Pa3BUTON MOJIOJEKM.
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«OO011ecTBO pa3BHBACT JIyXOBHO 3pEJbIX, (PU3NYECKH 370POBBIX, BBICOKOMHTEIUICKTYaIbHBIX
JIFOJICH, HE3aBUCHMBIX MBICIIMTEIICH U JII0JIel, KOTOPBIE C YBEPEHHOCTBIO CMOTPAT B Oyaymiee. OHH
o0ecrieunBaT PoCcT U yCTOWYHMBOCTH 0o0miecTBa. [103TOMY C MepBBIX JIeT HE3aBUCHUMOCTH 0co0oe
BHUMaHHE TOCYAapcTBa K BOCIIUTAHHIO MOJIOJIOTO MOKOJCHUS Kak o0yagaTensi COBPEMEHHBIX
3HAHMH CTAJO CEroJHs HACYIIHOW HEOOXOJMMOCTBIO U COLMAJIbHON 00s3aHHOCTEIO. B pesysbrare
ObuTn IpUHATH 3akoH «O6 o0pa3zoBannm» 1 HannoHandpHAs mporpaMma MOATOTOBKH KaapoBy [4].
SBnsisick 4acThIO CEMEHHOTO COOOIEecTBa, HEOONbIIAs COLMaNbHAs TPYyMNa SBIACTCS HadaIbHON
IIKOJION Ayl peOeHka. PonmuTenu SIBIAIOTCS OCHOBHBIM yuuTenlsiMHu pebenka. A. HaBom ommcan
pebeHka kak « Mexpu» - CBeT, KOTOPBIH TaeT AyIly W MPHUHOCUT CHACTHE CEMbE. SIPKOCTH 3TOTO
CBETa ONPENENACTCS MX MOPATBHBIM XapakTepoM. XOpomo 00pa30BaHHBIH PEOCHOK 3aHUMAET
0c000€e MECTO B CEMbBE, B OOIIIECTBE.

CoBeplICHCTBO 4YeJOBEKa OINpPEAEIeTCS €ro JITyXOBHBIM MHPOM. Xopollee OOydeHHe - 3TO
LEHHBI aKTHB 4eJOoBeKa. PoaWTenH SBISIOTCS OCHOBHBIM HMHCTPYMEHTOM (opMHUpOBaHHUs
HpPaBCTBEHHBIX IIEHHOCTEH y cBoero peOeHka. MopaibHOE BOCIHUTAHHE SIBISETCS Ba)KHOM
COCTaBJISIOLIEH BCECTOPOHHETO PA3BUTHUS JIMYHOCTH. DTO MPOLECC, HANPABICHHBIA Ha TO, YTOOBI
MPpUBUTH ACTAM MOPAJIBbHOC 3006pa>KeH1/1e WU 3HaHWA, TPUBUTH HWM MOpAJIbHOC YYBCTBO U
WHAWBUAYaJIbHOCTD JUYHOCTH, IO3UTUBHOC OTHOMICHUC U TYXOBHOCTH Hmﬂeﬁ.

B mporecce HpaBCTBEHHOTO BOCIUTAaHHS pPEeOCHOK CTAHOBHTCS HPABCTBCHHBIM UEIOBEKOM. B
Iporecce Pa3BUTHSA MOPAIBHBIX WACH OHM HauyHYT IIOHMMAaTh CBOM OTHOILICHHUS C JPYTMMH, U UX
MoOpajbHbIE YPOKH OyIyT pa3BUBATHCS B MX OTHOLICHUSX CO CBEPCTHUKAMHU U B3POCIBIMU.

310 0cobast popma OOLIECTBEHHOTO CO3HAHMS, KOTOPask BKIIOYAeT B ceOs HOPMBI M IIpaBHIIA
MOBEICHHUS MOPAIBHBIX JIIOAEH, MX MOpalbHbIE NMPEICTABICHHUS O cebe, NPYrux JIoIIX, padoTe,
oOmectBe. B Hamiem oOuiecTBe 3THKAa JOJDKHA OBITh BKJIIOYEHA B JIyullee oOliee IMOBEACHUE
YeJIoBeKa.

Hctopuyeckn Hapoabl Bocroka yaemsuin ocoboe BHMMaHHME BocmuTaHuio nereid. CeroaHs B
BOCIIMUTAaHUU COBPEMCHHOI'O IIOKOJICHUA BaXXHO, MHNPEKIAC BCETO, BI)I6paTI) HpaBHJ’IbHLIﬁ IyTh
(bOpMI/IpOBaHI/IH HaIlMOHAJIBHOTO O6pa30BaHI/IH 1 HPAaBCTBEHHOI'O BOCIIMTAHUS.

CyliecTBYIOT pa3Hble CIIOCOObI M CpEICTBA HPABCTBEHHOTO BOCIIMTAHUS, HEKOTOpbIE U3
KOTOPBIX SBIISIFOTCS] TPaJUIIMOHHBIM BOCIIMTAHUEM Ha OCHOBE HAIMX HalMOHAJIBHBIX IIEHHOCTEH, a
JIpyTHE - COBPEMEHHBIMH CPEACTBAMHU.

OT10 00mmMe 3a7a4d M METOAbl HPABCTBEHHOI'O BOCIIMTAHUS - JEHCTBHS, HAlpaBICHHBIE Ha
IpUOOpeTeHNe MOPAJILHOTO BOOOpaXKEHHsI M 3HAaHWH y JeTei, BOCIUTAHHE KyJIbTypHBIX H
TIO3UTHBHBIX YCTAHOBOK, COOCTBEHHBIX MOPAJILHBIX YyBCTB M KaueCTB.

BocruteiBass pebeHka AyXOBHO W MOpPAIBHO, POJUTENH IOJDKHBI 00paimiaTh BHUMaHUE HA
clenyromee:

- He TpeHeOperaTh GU3NUCCKUM M YMCTBEHHBIM BOCITUTAHHEM JICTCH;

- pOoaAuTEIN HE MOJDKHBI MPUTBOPATHCA, YTO OHU cialbble U ciaabble W 4YTO HX JCTH 6y}1yT
MOJIpaXKaTh MM;

- pacCKasbiBasg CBOUM JCTAM 00 YMHBIX, BEJIMKUX, MOYYUTCIIBHBIX I'€POAX HAIIETO BPEMEHH, OH
JIOJDKEeH OOJIbIIe paccKasblBaTh O CKa3Kax M JIEreH/ax MPOLLIOro O JIMYHBIX Ka4eCTBaX, TAKHX Kak
POIMTENBCTBO, ITATPUOTH3M;

- POAMTENH HE JOJDKHBI HEYBa)XKUTEIBHO OTHOCHUTHCS JIPYr K JAPYTY Iepej CBOMMH JETbMH,
OBbITh ONEKYHaMHU U OBITh CaMbIMU OJIM3KUMHU M CAMBIMU UCKPEHHHMH JPY3bSIMH CBOMX CHIHOBEH U
nouepeid. Korna oHM 3TO #emaroT, OHM PAacCKasbIBAIOT CBOMM DOJUTENISIM CEKPET, KOTOPBI OHU
XpaHsAT, U OHU BEPST, YTO POJUTEIH TOUMYT U TIOAEpKAT HX;

- Kormga pe6eH0K BBIPACTET, OH TOJHKEH MBICJIUTH HE3aBUCUMO OT COOCTBEHHOI'0 MHTEIIEKTA U
Boyi. JI7I 3TOTO pOAUTENH JOJDKHBI 00ydaThCs KyJIbType OOMICHHWS C IPYTUMH JIIOJBMH, B
3aBUCHMOCTH OT BoO3pacTta pebeHkKa. JTO JOHKHO OBITh CHEJaHO TakuM o0pa3oM, uToObI He
MTOBPEANTH MHUPOBO33PEHHIO pebeHKa, TO €CTh HE OCKOPOJICHISIMH WMIIM BOMHOI, a NCIIOIb30BaHUEM
CJIaIKMX CJIOB M JIMYHBIX ITPUMEPOB.

IlepBble KUPIUYUKN OOYYEHHUsI M BOCHHTaHHS UYEIOBEKA 3aJ0XKEHBI B CEMbE M B IIKOJIE, UTO
orpezensieTcst o0pa3oBaHHeM, KOTOpoe OH JaeT. BocnmTaHue B ceMbe BO MHOTOM 3aBHUCHT OT
MOBEICHUS POIUTENEH 1 aTMOC(EPHI B CEMbE.
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[Tonauany mnoBeneHue peOeHKa OOBIYHO HOCHUT MMMTAIMOHHBIN xapakrep. To ecTb OH
CIPAaBIISIETCS C OBEICHUEM U TIOBEJICHUEM POJNTENEH, TaK KaK OHM TOBOPST, YTO NTHLA AETaeT TO,
YTO BUJAWT B THe3xe. Kpome TOro, Mbl JOJDKHBI YYMTBHIBATh IOCTOSIHHYIO M IIOCIIEAOBATENILHYIO
aJlanTalyio yCIOBUH )KU3HH U BHEITHEW Cpelibl, a TaKXKe 00Ilee NOBEICHHE STHX YCIOBUIA.

CeMbs sBIIsICTCS. OCHOBOM OOIIECTBA U MMEET IIPOYHYI0 OCHOBY Ha IPOTSHKEHNH BEKOB. [TepBbie
MOHATHSA, IPUCYIINE HAIIEMY HAIlOHAJbHOMY MEHTAJIUTETY, B NIEPBYIO OYEpPEb BIHUTHIBAIOTCS B
CEMEHHYIO Cpely, a OTHOIICHHE K TAJaHTy HAYMHAETCA C CEMBH. DTOT MPOLECC OCYLIECTBIACTCS
Onmaromaps JeyIIKaMm, IPHUMEpPY OTLA, CBEKPOBH, CHMIIATUH KO BCEH ceMbe. 310poBasi ceMeifHas
cpena sBIAETCS HMCTOYHHKOM (POPMHPOBAHHSA 3J0POBOTO CO3HAHUS, 3IOPOBBIX NMOTpPEOHOCTEH H
MPaBUJIBHOTO OTHOIIEHHS K JKU3HHU. B KOHIIE KOHIIOB, peOCHOK B MEPBYIO OYepeab HAXOIUTCS Ha
MIOTICYCHNN POJUTENEH, a IEepPHOJ MHTCHCUBHOTO (M3MYECKOTO M IICHXOJIOTHYECKOTO Pa3BUTHSA
¢dopmupyercst cembeil. OOpa3 KHM3HHM CEeMbUM W BOCIUTaTelbHAs aTMmocdepa, OKas3bIBaroLIHe
TMIOJIOKUTEJIBHOE BIIMSIHME HAa BOCIHUTaHHE peOCHKA, WIPAar0T BaXKHYIO POJIb B €ro 3pejoCTH. «...
pacIpoCTpaHEeHHOCTh AaKIEHTyalluid B OOIIECTBE CHJIBHO BAapbUPYETCSl M 3aBUCHT OT MHOTI'HX
(haKTOpOB, TAKMX, KAK COLMOKYJIBTYPHbIE OCOOEHHOCTH CPEIbl, TOJIOBBIC U BO3PACTHBIE OTIHYHS U
ap.». [1]. IloaromMy poauTens [OODKHBI peaM30BbIBATh BaKHeimMe (aKkTopbl JTyXOBHO-
HpPaBCTBEHHOTO BOCIIHUTAHUS PeOCHKA B CEMbE - METOJbl HPAaBCTBEHHOT'O BOCIIUTAHUS, TAaKUE Kak
TYMaHHU3M, 4Y€CTh, HAIMOHAJIbHAs TOPAOCTb, CO3HAHWE, MBIIUICHWE, IYXOBHOE BOCIHTaHHE W
CaMOCO3HaHHE. A TaKK€ YUHUTENb - OUYCHb BAXKHAs, HY)XKHAs, MHTEPECHas, HO U OYCHb TPyAHAs
npodeccuss. A y4HWTeNnb HadaJIbHBIX KJIACCOB €Iie 0ojiee OTBETCTBEHHAs, IOTOMY YTO B 3TOM
BO3pacTe y JHeTell «3akianpiBaeTcs (pyHIAMEHT» HMX AanbHewmed xu3Hu. «Ecim ¢yHmameHnt
3aJI05KE€H POYHO, TO I0M CTOUT I0Jro» [4].

TakuM 00pa3oM, OTBETCTBEHHOCTh POJIMUTENS 110 OTHOIICHHIO K PEOCHKY JOJDKHA MOCTOSIHHO
OOHOBIISATBCS, YUNTBHIBAasE BAXKHOCTh KOHTPOJIs. Bocnuranue kaxaoro pedeHka B 0OLIECTBE UrpaeT
B)XXHYIO pOJib B ()OPMUPOBAHUM COBEPIICHHOTO YEIOBEKa, YTO Y30E€KCKUil HapoJ uMeeT Oorarhiid
ONBIT CEMEHHOI0 BOCIMTAHUS M HCIOJb30BAaHHMS €ro B BOCIHMTAaHWU [€Ted, B CTAHOBJICHHU
U/ICILHOTO U TADMOHHYHOTO YeJIOBeKa.
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Annomayusn: 06pazoeamenbublii NPOYECC 3aKNIOYAEMCs He MONbKO 6 O0OVUeHUU CHYOeHMmOs,
PAa36UMUU UX MbIUICHUS, PA3GUMUU HABLIKOS, HEOOXOOUMbBIX UM OJisl UCHONb30BAHUSL NOJLYYEHHBIX
3HAHUL, HO MaKdice 8 0OyUeHUU UX Gopmam, Memooam U CpeoCmeam NOLYHEeHUs. He3AGUCUMbBIX
suanui. OOHO U3 OCHOBHBIX HANPABTEHUN 8 NPOYECCe PA3GUMUS SHAHUL CMYOEHMO8 - CROCOOHOCTb
U361eKAMb HeOOX0OUMYIO UHPOPMAYUI0 U3 HOMOKA UHPOpMAYUU U CHOCOOHOCMb 0bpabampleams
u ananuzuposams oannvie. Ce200Hs BOCHUMANHUE 2APMOHULHO 0OPA30BAHHO20 HeN08EKA SGNACTNCS
00HOU U3 akmyanvHuix npooaem. CMblCa 3aKNI0YAEMCs 6 MOM, YmoObl 3auumums CO3HaHue om
He2amuea u Nnioxo2o0 NoGedeHus, ygaxcams cebsi u Opyeux, d He NOoOpbleamb CEO0I0 U HYICYIO
penymayuio. OOyuenue uspaem 6AMNCHYIO PONb 6 GOCNUMAHUU MOJI00020 NOKONEHUS KaK
2apPMOHUUHO-pAa36umo2o uenogeka. Hauanvrnoe obyuenue ¢ knacce ocobenno 8adiCHO @ cucmeme
HAYaIbHO20 00PA308AHUsL C MOUYKU 3PeHUs e20 cywHocmu, yerei u 3adady. OHO OCHOBAHO HA
OCHOBAX 2PAMOMHOCHU U HPABCMBEHHO20 6ocnumanus. Bom nouemy Opyeue Oucyuniumvl
HeB803MONCHO npedcmasums Oe3 00yueHus.

Knrouesvie cnosa: oopasosanue, obyuenue, B0CnuUmanue, 3HAHUs1, UHHOBAYUU.
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Abstract: the educational process consists not only in teaching students, developing their
thinking, developing the skills they need to use the knowledge they have acquired, but also in
teaching them the forms, methods and means of obtaining independent knowledge. One of the
main directions in the process of developing students' knowledge is the ability to extract the
necessary information from the flow of information and the ability to process and analyze
data. Today, the upbringing of a harmoniously educated person is one of the urgent problems.
The idea is to protect consciousness from negativity and bad behavior, to respect yourself and
others, and not to undermine your and others' reputation. Education plays an important role
in the education of the young generation as a harmoniously developed person. Primary
education in the classroom is especially important in the primary education system in terms of
its essence, goals and objectives. It is based on the foundations of literacy and moral
education. That is why other disciplines cannot be imagined without training.

Keywords: education, training, upbringing, knowledge, innovation.

VIIK 378

OpnHolt M3 BaKHEHIIMX 3a/ad Hamero oOmiecTBa Tocie OOpeTeHHs HEe3aBHUCUMOCTH OBLIO
COBEPIICHCTBOBAHHME CHCTEMBI 00pa30BaHUS M BOCHHTAHUS JTyXOBHO 3pPEJbBIX JIO/ACH, BOCIHTAHHUE
JTyXOBHO U JYXOBHO 3pEJIOr0 IOKOJICHHS HA OCHOBE MJIeH HAIMOHAIBHOW HE3aBUCHMOCTH.

B coBpemeHHOM OBICTPO MeEHSIOmEMCS MHpe HH()OPMAIMM W 3HAHUN BCIO HH(POPMAIUIO
CJIOKHO TepeJaTh CTyJCHTaM TOJIBKO BO BPEMs 3aHATHH B Kiacce. OTBIT MOKa3bIBAET, YTO CTYACHT
MOXET TI0JIy4uTh OoJiee TIyOOKHe 3HAaHUS, TOJIBKO €CIM OH paboTaeT He MO HaliMy U IOCTOSHHO
paboraer Haj coOoi. ba3oBble 3HaHWS, YMEHUS M HaBBIKM Y4Yaluxcsi (OPMHUPYIOTCS TOJIBKO B
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IpoLIECCE CaMOCTOSITENBHOIO OOYYeHMs, pa3BHBAIOT YMEHHE pPa0OTaTh CaMOCTOSTENBHO |
Pa3BUBAIOT MHTEpEC K TBOpUYECKOMY Tpyny. HanuoHnanpHas mporpamma mo HOATOTOBKE KaapoOB
pa3paboTaHa Ha OCHOBE aHaJM3a HALMOHAJIBHOIO ONbBITA, UCXOJS M3 MHUPOBBIX IOCTH)KEHHH B
cucreMe 00pa3oBaHKs U OPUEHTHPOBaHA Ha (POPMUPOBAHUE HOBOTO ITOKOJIEHUS KaJPOB C BBICOKOM
oOwieit 1 nmpodeccHoHANFHON KyJIBTYPOH, TBOPUECKOH W COLMAIbHOM aKTHBHOCTBIO, YMEHHEM
CaMOCTOSATENILHO OPHEHTHPOBATHCS B OOIIECTBEHHO-TIOIUTHYECKOM KHU3HHU, CIIOCOOHBIX CTAaBUTh H
pemaTh 3a1a4n Ha epcreKTuBy [1].

ITosTOoMy I1UIaHMpOBaHME, OpraHM3alWsi M CO3NaHHE BCEX HEOOXOIWMBIX YCIOBHH I
CaMOCTOSATENILHOTO OOYYEHHs CTYICHTOB, OOY4YEHHE CTYJCHTOB TOMY, Kak YHTaTh OoJbIIe,
o0ydeHHEe HX TOMY, KaK yYUTHCS, 0OEcIeYeHHe PYKOBOJCTBA Ui MHHOBAI[MIOHHOTO OOYYEHHUS.
Pa3BuBaTh «CTpEeMIJIEHHE COXPaHHTh CaMOYBa)KEHHE (a M MPOCTO IICHXOIMOIMOHAIBHYIO CTa-
OWIBHOCT) B YCJIOBHMAX IEPMAHEHTHO HEraTHBHOTO OTHOIICHHS K JIMYHOCTH CO CTOPOHBI
OKPYXKAIOLIMX MOXET IPUBOJUTH K MHTCHCUBHOMY (POPMHPOBAHHIO BHELIHETO JOKYCa KOHTPOJIS.
BHemHui 0KyC KOHTpOJIS UrpaeT B JaHHOM ClIydae pojib 3al[UTHOIO MEXaHMU3Ma, KOTOPBIH,
CHHMas OTBETCTBEHHOCTb C JIMYHOCTH 3a HEyAadH, MO3BOJIIET aJalTHUPOBATHCS K INOCTOSHHBIM
HETaTHUBHBIM OILICHKaM M COXPaHHUTh camoyBakeHHe» [2]. Peanmsanus o0pa3oBaTesbHBIX pedhopM
TaKKe TpeOyeT yaydiieHHWs KauecTBa 0oOpa3oBaHUs, €ro KadecTBa W 3((HEKTUBHOCTH, a TaKKe
YKPEIUICHHUS €TO CBSI3U C KH3HBIO, KOTOPAs SBJIAETCS OCHOBHBIM 3JIEMEHTOM O0IIEro 00Opa3oBaHusL.
OpnuM U3 Hambosiee aKTyaJbHBIX BOIPOCOB COBPEMEHHOCTH SIBIAETCS CO3JaHHE MEXaHU3Ma
BOCIIUTAHHUA TapMOHHYHO DPa3BUTOTrO MOKojeHMs. FOHOImECKHi BO3pacT OBII OJHMM M3 CaMbIX
Ba)XHBIX COIMAIBHBIX TPeOOBaHMII BCEX BPEMEH, HO 3Ta ImpobdieMa CTaHOBHUTCS Bce Ooiiee u Ooiee
Ba)KHOH 110 Mepe N3MECHEHHS KauecTBa.

B uactHocTH, npuHATHEe «3akoHa 00 oOpaszoBaHuM» U «HaumoHanmbHOI mpOrpaMMsl
MOJITOTOBKK KaJIpOB» KOPEHHBIM 00pa3oM pedopMHUpOBaIo 00pa3oBaHME, YCTPAHHWIO €ro OT
TIPOIIIBIX UJE0JIOT Ui, co37a10 JIEMOKpaTH4YeCKHe HWHCTHUTYTHI. IToxrotoBka
BBICOKOKBAJIM(HUIIUPOBAHHBIX KaJpOB, OTBEYAIOIIUX CAMBIM BBICOKUM MOPaJbHO-ITHYECKUM
TpeOOBaHUAM Ha HALIMOHAJIHHOM YPOBHE.

OOy4eHue WrpaeT Ba)KHYIO pOJIb B BOCIIMTAHWM MOJIOJIOTO TIOKOJEHHUsSI KaK TIapMOHHYHO-
pasBuToro yenoseka. HawdanpHOoe oOydeHHe B Kilacce OCOOCHHO BaKHO B CHCTEME HadallbHOTO
o0pa3zoBaHUs C TOYKH 3PEHHUs €ro CYIIHOCTH, hesedl u 3amad. OH OCHOBaH Ha OCHOBax
IPaMOTHOCTH W HPABCTBEHHOTO BOCNHUTaHUs. BoT modeMy npyrue IMCIUIUIMHBI HEBO3MOXKHO
MpeCTaBUThH 0e3 00yUICHUS.

«IIpenoxaBatens ¢ MpodecCHOHATBHBIMI HABBIKAMH 3HAET, YTO KaXKJI0€ MOJIO/I0€ ITOKOJICHHE -
3TO HOBOE IIOKOJICHHE MOJIOJBIX JIIOJEH, KOTOpBhIE CHOCOOHBI B3aMMOJEHCTBOBATH CO CBOUM
OKPY>KEHHEM, COOTBETCTBOBAaTh COBPEMEHHBIM TPEOOBAHUSAM, YCTAHABIMBATH YAsSHHUS MOJIOJBIX
JIOAeH W TNPHUBHMBATH XOPOIIME HAEH, KOTOPBIE MOTYT HpPOOYIWTh HAI[MOHAJIBHYIO TOPIOCTH,
HampaBuTh BeIOOp» [3]. B mpouecce ureHus ctuxoB o PoauHe cTyaeHTam mpezsyiaraeTcst y3HaTh, O
MECTHOCTH, TJie OHH JXKHBYT, B oOyiacTH, paifoHe. IIoToMy 4YTO IOHOWIM OYEHb JIFOOO3HATEIHHEI.
CTyneHThI YNTAIOT U 3aIIOMHHAIOT CTUXH O PoauHe, Ipy 9TeHNH OCO3HAHHE, MOHUMaHne OTYN3HBI
pacmmpsieTcs, a 3HaHWA YBEJIMYHMBAIOTCS. YUYCHHKH H3y4aloT, MPEXIE BCEro, TOCYAapCTBEHHBIN
TMMH M 3HAKOMSATCS C €r0 TOCYJapCTBEHHbIMU cuMBosaMH. C MIIaAMIMX KJIACCOB BaXKHO BBOASITCS
CHUMBOJIMUECKHE CUMBOJIBI PecnyOnuku Y30eKkucTaH, Takke Kak rocylapCTBEHHBIH ¢uar u rep0.
Bocnuranue cTyIeHTOB B JAyXe NAaTpUOTU3Ma - TJIABHAs ILE€db KaXAOTO 3aHSATHS, KOTOpbIE
NIPenoaloTCs B JaNbHelIeM BocniuTanuy. Kaxplii peOeHOK, KOTOPBII MIPUXOIUT B KOy, UMEET
IpEJCTaBIEHNUE KaK O «CeMbe», Tak U 0 Pomune. Kaxaplil yduTens BBINOIHSIET BAXKHYIO pOJb B
JIOHECEHHH 3THX MOHATHH 710 cepamna pedeHka. B To ke BpeMs 00s13aHHOCTBIO KaXKIOTO Iefarora
ABJISIETCS IPUBUTH YUTATEINSAM MpeACTaBIeHne o Mo0BH K PoanHe, yBaxkeHnu K moasM. OHUM U3
BaXHEHUIINX CPEICTB BOCIUTAHUS CTYACHTOB B JAyXe IMaTPUOTHU3MA SBISETCS YPOK «DTHKa».
3aaarus «OmoOHOMa» SBISIOTCS OCHOBHBIMHU TIPEAMETaMH JYXOBHOTO BOCIHTAHHUS 3IOPOBOTO
MTOKOJICHHS B HAIlIel HE3aBHCHUMOH CTpaHe. DTH TUCHMIUIMHBI IIOMOTAIOT MOHATH CYyTh HAYYHBIX,
HAIMOHAJIBHBIX M OOILICYETIOBEUECKUX IIEHHOCTEH, M3y4WTh Hamle OoraToe HacleAne, CO3IaTh
YyBCTBO NMPEEMCTBEHHOCTH K HEMY, CIIEOBaTh YUCHUSAM U YUEHHUSIM HAUIMX MPEJKOB, MOHSTH CYTh
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JIyXOBHBIX M HPAaBCTBEHHBIX MPEICTABIECHUN B uciaMe. TpyaHO BOCHHUTHIBATH CTYIEHTOB B JyXe
MaTPUOTU3MA, €CIIM Y YUEHHKA HET HALIMOHAIBHOMN UJIEH.

OcHOBHas 3alaya KaXkJOTO IIeJarora, ocOOCHHO JIHUAepa Kiacca, 3aKIOYaeTCs B TOM,
4TOOBI MPUBUTH yYaNIUMCS YYBCTBO JIOOBM K PoawHe, HallMOHANbHBIC OOBIYAW, TPAIULIUUA U
LEHHOCTH y30ekckoro Hapoga. OJHUM M3 BaXHEWMUX (HaKTOPOB B 0Opa30BaHUU SIBIISICTCS
¢dbopMuIpoBaHHEe TPaKTHYECKNX HABBHIKOB. KpoMe TOTro, HEOOXOOMMO HAYYUTH CTYICHTOB
MMOHUMATh CBOIO MPHUBEPIKCHHOCTH CBOCH pOIWHE, 00eCHeYNTh, YTOOB MX HPHUBEPKEHHOCTH
Ponune Oplna BomIOmeHa B MX yMax, 4TOOBI B HETO BHyIIalach JTOOOBb peOeHKa K CBOEit
ponuHe. B HauanbHOM IIKOJE KaXAbIM MpeAMET B3aMMOCBS3aH, YUUM J€Teil, KaK OTIWYaTh
MpaBUIBHOE OT HENPAaBWIBHOTO, YTOOBI [aTh WM UYYBCTBO YEIOBEYECKOW MPHUPOABI U
CITIOCOOHOCTH pearnpoBaTh Ha JH000€ COOBITHE.

BocnuTtanue ngereil kak TapMOHUYHO-Pa3BUTOTO YEJIOBEKa SIBJISIETCS OCHOBOW BOCIHUTAHHS
UJeaTbHOW CeMbH U OOINIECTBa, TMOJYYMIH BO3MOXKHOCTH C MOMCHTa OOpeTeHHUs
HE3aBHCHUMOCTH HAaNICH CTpPaHbI, YTO TPEOYET OMPEICICHHBIX COIMATBHBIX YCIOBHH M ce
peamusanuu. Ilpe3ugent PecmyOnuku VY30eKuCTaH TPENOCTABISCT BO3MOXKHOCTH IS
MOJIOJIE)KHU. BbhICTpoe pa3BUTHE HAyKM M TEXHUKHU SBJIAETCS OJHOM M3 BaKHEMIIMX 3ajad,
CTOoAIIUX CeroaHda nepe;:[ HallIum 06I_HCCTBOM, C BbICOKOﬁ JIyXOBHOCTI:-IO, paSBI/ITI/IeM
CaMOOTBEPKEHHON MOJIOZECKHA BO UM IIPOIBETAHUS U MPOIBETAHU.

TakuMm o00pa3oM, TAaTPHOTHYECKOE BOCHUTAHUE MOAPACTAIOMICTO IMOKOJICHHS, KOTOPOE
npuoOperaeT Bce Oosbllee 3HAYCHHE, SBIACTCS OJHOW M3 OCHOBHBIX 3a/ad CHCTEMBI
o0pa3oBaHUA, KOTOpas 3aKIIOYAeTCs B YKPCIUICHHH HAIMOHATBHONH WHTEIUICKTYalbHON
TOPIOCTH W BBICOKOW JYXOBHOCTH, a TaKXK€ B CO3JaHHH OOTaToro Hay4yHOTO M JYXOBHOTO
Hacjiaeaus, CO3aHHOIO HAlIMMH HpeI[KaMI/I. Ba)KHO IIOHATH CyTb CyIJ_[HOCTI/I U ITOHSTH €€ pOJ'II:- B
Haliem [[yXOBHOM pa3BI/ITI/II/I.
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Annomayun: uzyueHue COYUANbHLIX U HNCUXOIOSUYECKUX BONPOCO8 COBPEMEHHOU MOTO0eXH U,
gocnumanue OCHOSHLIX OOWECMBEHHbIX YeHHOCmell U  PACKpulmue 803MOdCHOCmell Ol
@opmuposans yCmouuusol MYHOCMU, CO30aI0M PO COYUATLHO-NCUXOIOUNECKUX npoOaem. Dmu
npoodaeMvl AGNAIOMCA KOMIIEKCHOIMU 80 6CEX OMHOULEHUAX: OM OOCTHUICEHUU MONOObIX M100ell 8
Y4ebOHoU 0esmenbHOCmU 00 NPOGecCUOHANbHOU 3PeNoCmu, passumue NO3UMUEHLIX NPUSLIYEK U
HA8bIK08. B pewenuu smux npodnem 601ULyIo poib USparom makue CoyuanbHvle UHCMUNYmsl, Kaxk
ceMbsl, MAaxanisa, Komopuvle paspadamvleaiom CMpameuio peuleHuti 8 paseumuil YCneurHvix
docmudicerull 8 Y4eOHOU U mpyoo8ol 0eamenbHOCHU MOA00bIX NH00ell 8 IHOWECKOM 803pacme,
bpaxe, 8bipabomMKy KOMMYHUKAMUGHBIX HABLIKOG 8 CEMEUHbIX OMHOULEHUSIX.

Knrouesvie cnosa: obpasosanue, 06yuenue, socnumanue, IOHOUU.

ASPECTS OF FAMILY COOPERATION, SCHOOLS IN PREPARING
YOUNG PEOPLE FOR AN INDEPENDENT LIFE
Bobomurodov 1.D.

Bobomurodov Ikrom Davlyatovich — Teacher,
DEPARTMENT OF PEDAGOGY,
TERMEZ STATE UNIVERSITY, TERMEZ, REPUBLIC OF UZBEKISTAN

Abstract: the study of social and psychological issues of modern youth, the education of basic
social values and the disclosure of opportunities for the formation of a stable personality create a
number of socio-psychological problems. These problems are complex in all respects: from the
achievements of young people in educational activities to professional maturity, the development of
positive habits and skills. In solving these problems, a large role is played by such social
institutions as the family, the makhalla, which develop a decision strategy in developing successful
achievements in the educational and work activities of young people in their youth, marriage, and
the development of communication skills in family relationships.

Keywords: education, training, upbringing, youth.

VIIK 371

Ha Bocroke 3ammura cembu W POAMHBI - MOYETHBIM AONT IS MOJIOABIX Jrojed. MIMeHHO
MO3TOMY 3a/1a4a KaXXJ0r0 POIUTEINS, YIUTENS U IIMPOKON OOIIECTBEHHOCTH COCTOUT B TOM, YTOOBI
00y4aTh MOJIOABIX JIOJEH Kak JYXOBHO, TaKk W (DHU3MUYECKH, OT POXKACHHUS JO MPOIBETAHUS
o01ecTBa, HaApOIa U POJAUHBI. PACTET OTBETCTBEHHOCTh MOJIOJIBIX JIOACH 3a pa3BUTHE OOIIECTBa,
YKpEIUICHHE HEe3aBHUCHMOCTH Halleld CTpaHbl, BCECTOPOHHIOI 3alUTy TpaHWl] PoauHBI U
6marococtossHue ceMell. OTH BBICOKHE KaueCTBa y MOJOIBIX MYXYHH OCOOCHHO AaKTHBHBEI B
IOHOIIECKOM BO3pacTe.

Psn uccnenoBanuii, NOCBAIMICHHBIX COBPEMEHHBIM MPo0OJIeMaM Opaka H CeMbH, TIOATBEPKAAOT,
YTO OJHOW M3 HauOoJIee BAXKHBIX MPOOJIEM CErOHs SBJSIETCS IMOATOTOBKA MOJIOJCKH K CEMEHHOM
KU3HH W M3y4YeHHE XapakTepa (akTopoB Opaka B COBPEMCHHBIX CEMbSX. B HacTosmiee Bpems
MPOBOJUTCS MHOTO HCCIICIOBaHUHA MO mpobieMaM ceMbH W Opaka. [IpumepamMu MOTYT CIYXKHTh
JESITEIPHOCTh  HAyYHO-HUCCIICAOBATEIbCKIX WHCTHTYTOB, HCCIIEOBATCILCKUX —J1A00paTOPHIA,
Pa3INYHBIX EHTPOB, KOTOPHIC HEMOCPEICTBEHHO 3aHMMAIOTCSl BOIIPOCAMH CEMBH, IPABUTEIHCTBO
MIPUHAMAET MEphl 10 MAaTEepHATLHOM H CcoIMaibHOM 3ammre cemed. CeMmbs Kak oOgHA W3
BOKHEHIIMX dYacTel oOImecTBa WrpaeT BaXXHYIO POJIb B OMNPENCICHHHM €€ COIMAIbHOW U
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9KOHOMHYCCKOW CTaOMIbHOCTH. Kak M3BECTHO, B HACTOSIIECE BPEMs B CTpaHE 0OJBIIOC BHUMAaHUC
yIeNIeTCs MOJOACKHU, €¢ 00pa3oBaHUI0 U MpodeccroHamu3sMy. Ho 3TOro HEZOCTaTOYHO IS
OJIaromoyyuns: MOJIOJBIX JIFOJICH, HO OHM TaKXKe JOJKHBI JaBaTh UM YPOKH CEMEHHOW KHU3HH.
[MoToMy YTO TOJNBKO B KPCIKOW CEMbE NETH MOTYT JKUTh TaK, Kak MM XoueTcs. [lo Hamemy
MHCHHIO, TIPH HM3YYCHUU MPOOJEM CEMbH HEOOXOMUMO YACTATH 0CO00C BHUMAHHE IOJTOTOBKE
COBPEMEHHON MOJIOEKU K CceMEHHON >Ku3HU. [IoTOMYy YTO MMEHHO OTCYTCTBHE aJE€KBAaTHBIX
3HaHUH, HABBIKOB W KBANMH(UKAIIUN B OTHOIICHWH TOHKOCTEH B3aMMOOTHOIIECHHH MEXIy ABYMS
CYTIPYKECKUMH TTapaMH, a TaKKe OTCYTCTBHE aJCKBATHOTO MOHUMAHMUS pa3felieHUS MEXIY co00i
1 CeMEHWHBIMHU POJIIMH OKA3bIBACT HETATHBHOE BIMSHIE HA MO3UTHUBHOE M TUHAMHUYHOE Pa3BUTHE
uX oOTHoweHuH. Ilo3ToMy Ba)XXHO IOATOTOBUTh HE TOJBKO JAEBYLUIEK, HO M IOHOLIEW K
CaMOCTOATENIFHOW JKU3HU C FOHOIIECKOTO BO3pacTa, YTOOBI HAWTH MOCTOWHOE MECTO B JKU3HM.
CerojiHst 00s13aTeIBHO, YTOOBI POJUTEIH U JTAXKE NIMPOKAst 0OMICCTBEHHOCTh IPUHIMAIH aKTHBHOE
y4acTHE B BOCHHTAHUHM TIOJTHOCTBIO PA3BUTOIO 4YelOBEKa. TakuM 00pa3oM, CEromHs BaKHO
MIPOBOJUTHh HAYYHO-NIEAATOTUYECKUE UCCIIECOBAHUS MO MOATOTOBKE FOHOIIEH K CaMOCTOSTEIbHOU
)KU3HU, TO €CTh BOCIHHTAHHUIO, CUJIBHOMY, 3J0POBOMY, CMEJIOMY, HaTPUOTHUYECKOMY,
MY’KECTBEHHOMY U IIPO(ECCHOHATBHOMY.

OpueHTanusi MOJIOJC)KM Ha MNPOGECCHI0 B MOATOTOBKE CAMOCTOSTEIBHON KH3HH B
COTPYOHHYECCTBE C CEMbCH, OOIIECTBOM M IIKOJOH SBISETCS TyXOBHOW, OOpa3oBaTeIbHOM,
HICOJIOTUIECKON M 00pa3oBaTeNbHONH HEOOXOAWMOCTBIO COBpeMeHHOCTH. [IpaBma B mIkomax
MPOBOIMIIACH 3aHATHSA IO MPO(ECCHOHATBPHONH OpPHEHTAIlMA W OOYYCHHIO W HaKe B KPYIHBIX
IKOJaxX OBUTH TPodecCHOHANBHBIC TTOMEIICHHS, MacTepCKUE MO IOIINBY, CTONSIPHOMY IEIy U
MeTamuioo0paboTke. OHHM OBUTH OOBIYHBIMH B TPOQECCHOHATBHO-TEXHHYCCKNX yuymnumax. Ho
npodeccroHagbHOe 00ydYeHHe ObUT0 HEI(PGEKTHUBHBIM. [IOCKOIBKY HMX INKOJBHBIC 3aHATUS HE
ObUTM CBsI3aHBI C MPAaKTUKOHW, MX YYWJIM B CTapOMOJHBIX MacTepckux. Korga cryaeHToOB
oTHpaBisud Ha (abpUKH, UX PYKOBOJHUTENSIM HE MPHUXOAWIOCH M3ydyaTh MpodeccHio, He o0ydas
ux. OOyueHHe ONTHMAaIbHON (hopMe BOCTHMTAHMS HAIIMOHAIBHBIX HICOJOTHMYCCKUX IIEHHOCTCH y
MAaJIBYUKOB U ICBOYCK,

- Uneonoruueckas, mcUxXoJoruyecKasi, earorndeckasl 1 MeTOAMYeCcKas MmoAroTOBKa MOJIOIBIX
poauTenel K BOCOUTaHUIO FOHOLIEH.

- BOOPYXXCHHE POUTEICH HEOOXOIUMBIMH MTPABUIAMH JJISi CEMEHHOTO BOCITUTAHUS;

- ”HGOPMHUPOBATh POAMTENCH O HANWOHAJNBHBIX W OOMCHAIMOHANBHBIX JIOCTIDKEHHSIX
JTyXOBHOTO BOCITHTAHHUS, JIYYIITHX MTPAKTHKAX;

- IepeaTh HAYYHO-TEOPETHICCKIE PEACTABICHHUS O TICHXOJIOTHH, (PH3HOIOTHHU FOHOIIICH.

[Ipu moaroTOBKE MOJOIBIX JIOACH K CAMOCTOSTEIFHON KH3HH XKEJIaTeIbHO, YTOOBI POAUTENN
MPUACPKUBAJIUCH CICAYIOMINUX IMTPUHITUIIOB:

- UIMETh JPY>KECKUE OTHOLIEHUS C FOHOUIEIH;

- YKpEIUIEHHE CaMOOIIEHKHU TI0 OTHOIIEHUIO K CBOEMY «S1»;

- YUYUTBIBATH BO3MOXXHOCTU IOHOWLIW IIpU MPEAbABICHUU Tpe60BaHPII>i )44 38.60TI/ITI)C$I O CBOHX
npoOeMax;

- YYUTH CBOETO FOHOITY, KaK PeIIaTh >KU3HEHHbIE TPOOJIEMEBI;

- BHEJpPEHHE CUCTEMBbI 00pa30BaHUS M MPOU3BOJICTBCHHBIX MAPTHEPCTB C MPOPOPHEHTAIUCH
FOHOIIIEH;

- MOJITOTOBKA UX K )KHM3HH C IIOMOIIBIO (PU3MIECKOI KYJIBTYpHI U CIIOPTA;

- CO3/1aTh B CEMbE 3I0POBYI0 arMocdepy, OBITH XOPOIIMM MPHUMEPOM MJIsi POAWTENCH, JaTh
JIETSIM 9YBCTBO JIFOOBU K POJUTEISIM H POAHMHE, 00SCIICYUTh B3aUMHYIO 3a00Ty O HUX;

- IaTh IOHOIIIAM OCHOBBI HPABCTBEHHBIX 3HAHMH, 00€CIeunTh UX 00pa30BaHUE U IPOCBEIICHNE;

- opMupoOBaHUE MOPATEHO-3THIECKUX ACTIEKTOB CIIACCHUS U BEJCHHs OM3Heca y JeTei.

HO}IBO}IS{ HUTOT' BBIIICCKAa3aHHOMY, MOXXHO OTMCTUTH, YTO HAPTHCPCKUE OTHOLICHHUA MECEKIY
CCMI)CI\;I, COCCIAMU U IIKOJIaMHW UTI'PArOT BaAXXHYIO POJIb B IMOJATOTOBKE IOHOIIEN K CaMOCTOSITEILHON
JKHU3HHU.

B pesymprate nmus roHOmM OymyT Oosee  d3(PQPEKTHBHO W3ydaTh BOCTOYHBIC METOIIBI
po)eCCHOHATBHOM MOATOTOBKH, M3Y4aTh U MPUMCHSITH JPEBHUC TPAJUIUH M MPAKTHKH HAIIETO
HApOJia B )KU3HCHHOM HAIPABJICHUU.
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TpaguuuoHHBIE METOIBI MPO(MECCHOHATBFHOTO OOyUYeHUs IOHOIICH aKTyalbHBI W CeroaHs. B
CBS3M C 93TUM TPAIUIHOHHBIE METOIBI MPOPECCHOHAIBHOTO OOYYCHHUS, OpPraHW30BAaHHBIC B
MaxaJiix, IKOJIAX U CEMbSX, TIOMOTAOT MOJrOTOBUTH FOHOIICH K CaMOCTOSATENBbHON JKu3HU. [Ipu
MOJITOTOBKE MOJIOJIBIX JIFOACH K CAMOCTOSTEIBHOM KU3HU HEOOXOANMO YUUTHIBATE Psijl (PaKTOPOB:
ryOOKOe MOHMMAaHHWE POJIM CEMBU B OOMIECTBE; (OPMHUPOBAHHE BOBICUCHHOCTH B YIYUIICHHE
CONMAIBHO-TYXOBHOTO CTaTyca CeMbH (MHTEIDICKTYyalla, MPeIIpUHIMATENS, KPECThIHIHA, U T.1I.);
MIOBEIICHUE YPOBHS MEAarOTHYECKON M IICUXOIOTHYECKON KYIBTYPHl POAMTENEH; BOOPYKHUTh HX
3HaHUSMH O COBEPIICHCTBOBAHWH YIIPABICHHUS CEMbEW; OIpelesicHHe HCTOPUH, HACTOSIIEro H
Oynymero cemeifHoit muHacThm; @OpMHUpOBaHHME B3IIJOB Ha YTy4IIEHHE OTHOUICHHHA MEXKIY
POIUTEISIMH ¥ YICHAMH CEMBH B CeMbe, NMOHUMAHWE W IOHUMAaHHE POJIH MY)XYHHBI B CEMbE;
BOOPYXHTh UJICHOB CEMbH HAaBBIKAMH, IIO3BOJITIOMIMMHU COAaHCHUPOBATh IENH M 3a/a4M;
MPEOCTABJICHUE 3HAHUA O (DMHAHCOBOW MOJICPIKKE CEMbH; TIOHUMAHUE YPOBHS JKU3HU UJICHOB
CEMbH; PACIIUPECHUE CEMECITHOTO OMbITa JCMOKPATHYECKOTO YIPABICHUS W B3aHMMHOTO YBa)KCHUS;
BOOPYXHTh WX 3HAHHEM (DU3MOIOTHUCCKUX M TICHXOJOTMYCCKHX OCOOCHHOCTCH YJIICHOB CEMBU;
oOecricucHre OajaHca MEXKIy WHTEPECaMU M TOTPEOHOCTSIMHU UICHOB CEMbH; COCPEIOTOYCHHE
BHUMaHHsA Ha OaJaHCe MEXIy COIMAIBHBIM MPOUCXOKACHHEM H  NPOPECCHOHATBHON
JIESITENLHOCTRIO YWICHOB CEMBH.

D¢ hekTHBHOCTH BOCIUTAHUS MOJOACKHA B CEMEHHBIX, IIKONBHBIX M OOIIECTBEHHBIX
MApTHEPCKUX OTHOMICHHUSX 3aBUCHT OT MENAaroTMYeCKOH ¥ IICHXOJIOTUIECKOW IOATOTOBKH
pOaUTENEH.
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'Maynenosa I'visnapa Jcynapbexosna - Kanoudam apXumexmypHbix HAyK,
Iaii Konemanmun Bunnapuonosuy — Mazucmp uckyccmeo8edueckux Hayx,
Kagpedpa apxumexmypeol,
Kazaxcxuii hayuonanvno mexunuueckuil ucciedosamenvckuil ynugepcumem um. K.M. Camnaesa,
2. Anmamut, Pecnybnuxa Kasaxcman

Annomayus: cmamvsi NOCEAUEHA UCHOIb30BAHUIO MEXHONO02UU OONOIHEHHOU PeaibHOCU 6
apxumexmype u Cmpoumenscmee, d makice pacuupeHuio ux 03MOACHOCmel. Apxumexmypa, Kaxk
u mobas opyaas 061acmeb HAYKU, He CIMOUM HA MeCme U PA36UBAemcs 8 HOZY CO BPEMEHEeM U OOHUM
U3 APKUX NPUMEPO8 ABIAEHICA NPUMEHEHUe HOBbIX MeEXHOAo2ull OJid pearu3ayuu mex Uuid UHbIX
3adau. Takoice mexHonoz2uueckue HOBULECMBA NpPednazaiom YHpoujeHue HeKOmopwix QYHKyull u
Memo008 NpOoeKMupoOB8aHuUsl, Ymo 8 C80K ouepedb Gedem K USMEHEHUN) CAMOU apXumexmypol.
baszosvie npunyunvi, komopuvle 6yoym paccmompeHvl 8 OAHHOU cmambve, NOKAXCYM NOMEHYUd
pazeumus apxumexkmypvl 6 HANPAeIeHuu OONOJIHEHHOU peanvHocmu. denogex, uUcnoavb3ys Hosvle
UHCMPYMEHMbL Ol MBOPYeCmed, NPOeKMUPOBAHUSA, pA3pAbOMKU APXUMEKMYPHLIX NPOeKmos,
coz0aem bonee CrOdCHbIE KOHCMPYKyuu, 0Oonee scmemuuHvle Qopmbl, 60iee payuoHAIbHbIE
pewenus. Bcneocmeue smoeo, yem wiupe HabOoOp UHCMPYMEHMO8 aApXUmMeKmopd, mem Jyduie u
camu npoexmaol, KOMopwvle OH UCNOTHAEM.

Knrwouesvie cnosa: apxumexmypa, Kunemuyeckuti gacad, cmpoumenbcmeo, mMexHOI0SUlU,
adanmuenas apxXumexmypd, npoeKmuposanue, nPocmpaHcmeo.
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Abstract: the article is devoted to the use of augmented reality technology in architecture and
construction, as well as the expansion of their capabilities. Architecture, like any other field of
science, does not stand still and develops in step with the times and one of the most striking
examples is the use of new technologies for the implementation of various tasks. Also,
technological innovations offer a simplification of some functions and design methods, which in
turn leads to a change in the architecture itself. The basic principles that will be discussed in this
article will show the potential for the development of architecture in the direction of augmented
reality. Human using new tools for creativity, design, development of architectural projects creates
more complex designs, more aesthetic forms, more rational solutions. As a result of this, the wider
the set of tools of the architect, the better the projects themselves that he performs.

Keywords: architecture, kinetic facade, construction, technology, adaptive architecture, design,
space.
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BBenenne

Ha CCFO)IHSH_HHI/Iﬁ JCHb KOHICITYAJbHBIC ACIEKThI, KaK W HWHHOBAIIMOHHBLIC, BBIXOAAT Ha
MepeHri TIaH HAaydHOUW cpenbl. Hamndauem BeTpSHBIX MEJBHMWII, COTHEUHBIX OaTapel B 31aHUU
y)XK€ HHKOTO HE YyIWBUIIb, IIOTOMY BO3HHKAaeT BOIpOC: «A 9rto npampme?» HMrak, BBUAY
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OBbICTPOPA3BUBAIOIINXCS TEXHOJIOTHUH BOCIPHUATHE YEJIOBEKOM OKpYXKaloIei cpensl B KOpHE
MmensieTcs. OIHUM W3 SPKUX NPHUMEPOB SBISIETCS HAIMYME IUIAHIIETOB, CMapT(OHOB W APYTUX
ra/KeTOB Ha CErOJHSIIHMH JI€Hb MHOYTH B KaXIOW ceMbe. OIIEKTPOHHBIH BHJ MNOJIYyYCHHS
nHopManMK MOCTENIEHHO, HO W TaKXe CTPEMHUTEIbHO BBHITECHSACT OyMa)KHbIE HOCHTEIIH.
BymakHple WM medaTHbIE HOCHUTENM HWH(GOPMALMM Ha CErOJHAIIHMK JEeHb He Ooiee dYeM
MIOJITBEPKICHIE K 3JCKTPOHHBIM. HeManoBakHBIM CTOHT 3aMETHTh, YTO IPUBEPKEHIIBI MTEYAaTHBIX
W3JaHUK 10 OOJBIIEH YacTH WCIONB3YIOT (nu3ndeckne WH(OPMAIMOHHEIE OJIOKH, KaK HalpuMep
KHHATH H JKypHAJbl, B CHIy NMPHUBBIYKA W YHOOCTBA JJI YTEHUSA. byMakHbIe M3MaHUS CTaHOBSTCA
0oJiee MCKYCCTBOM, UM CPEICTBOM IIEPEHOCA, XPAHCHUS, pACIIPOCTPAHSHHS TEX WM WHBIX 3HAHUN
WK ombITa. TEeXHONIOTHYEeCKHEe HOBIIECTBA M M300PETEHHS MEHSIOT OKpY)Karomryr Hac cpemy. K
IpUMepy, BOJHA TPEXMEPHOH IedaTH naeT OecKOHEYHBIE BO3MOXKHOCTH Ui MHOXKecTBa cdep
JIeSITENIbHOCTEH, TaKMX Kak, apXUTEKTypa M CTPOUTENbCTBO, JH3allH W MaKeTHPOBAaHUE,
MaIIMHOCTPOEHUE M POOOTOTEXHHKA M MHOTHE ApYrHe. ApPXHUTEKTypa 3[aHUil U COOpYKECHHUH,
KOHEYHO K€, MPEeTepIeBacT MHOXKECTBO W3MEHEHHH, IT0ICTPanuBasiCh 110]1 HOBbIE TEHCHIIMH MHPA.

B nanHOM pedepare MBI pacCMOTPUM OJMH M3 WHHOBAI[MOHHBIX ACIEKTOB apXUTEKTYpPHI, Ha
npuMepe COOCTBEHHOI'O HCCIIEAOBAHUS, a TakKe B CPaBHEHHHM €ro C OJHHMHU M3 BEAYIIUX
apXMTEKTYpHBIX IIKON Mupa, Takumu kak: MIT, ETH Ziirich, TU Wien, Kyushu University.
HUccrnenyemplit cyOBEKT OEATETPHOCTH — 3TO KHHETHIECKHE MaTePHAaIbl H KOHCTPYKIIIH.

esaun u 3apaun

['maBHO# HeNBpIO HMCCIEOBAaHUS SABISCTCS CO3IAHHE KHHETHYECKOTO (hacagHOTO MaTepHana,
TpeOyoImero MUHIMaIbHOE KOJHMYECTBO MOTPEOIsIeMOi SHepTruH, MO0 HE MCIOIB3YIOIIUI BOBCE
CTOPOHHHUX HCTOYHHKOB JSHEPIHH. ODCTETHYECKas CTOPOHA MOIY4aeMOrO IIPOAYKTa SIBISCTCS
HEOTHEMJIEMOH YacThIO IPOBOAMMBIX HCCIENOBaTeNbCckuX pabor. Ilomyuaemas B pe3ynbrare
(opMa marepuana JaeT PUTM H CO3JIAaCT CBOIO COOCTBEHHYIO W HETIOBTOPUMYIO Kommo3uuuio. Eie
OHOIl HEMAJIOBaKHOW 1IEJbI0 TPOEKTa SBISIETCS BHEIPEHHE WHHOBAIlMH W HOBOE BESIHUE B
apPXMTEKTYpHYIO Cpely, TJe CTaHeT BO3MOXKHBIM €CTECTBEHHAs MAaHHITYJSIMs CBETa, Telia U
dbopMbl Ui 00BEKTa, JUIsi KOTOPOTO JIaHHAsh CHCTEMa WJIM Marepuall NpUMEHSIoTCs. 3ajadei
JTAHHOTO IIpoIlecca SBISETCS — CO3JAaHHME KOHTPOIUpYyeMoil cpeasl  0e3 cBepx3aTpaT M C
JIOCTI)KEHUEM MAaKCHMAaJIBHOTO KO3()(HUIIMEeHTa MOJIE3HOTO NEHCTBUSA, YTO B CBOIO oOdepedb M
00eCIeunT PHEPro- M NEHOBYIO 3((EKTHBHOCTh NPUMEHEHHS JTaHHOTO MaTephalia W CHCTEMBI B
memoM. Takke CTOUT OTMETHTh, YTO OTH IPEHMYIIECTBA ITO3BOJAT IOKOPUTH HE TOJBKO
BHYTPCHHUH PBIHOK CTPaHBI, HO M TEPEUTH Ha MEXIYHAPOIHBIN YpOBEHb, I NaHHAS TEMaTHKa
emre O6oiee BocTpeOoBaHa U HeoOxoamMma [2].

MeTtoabl HccJIe0BAHUA

Teopusi: Eciiu mopsl KOKM OpraHHYECKHX CYLIECTB, pearupysl Ha TeIIo M XOJIOJ, MOTYT
pacUIMpATBCS U CYXKAThCS, TO BEPOSITHO HCIIOJIb3Ysl €CTECTBEHHBIN KOI(QQUIMEHT pacuIupeHus U
CKaTHsl HEOPTaHMYECKOTo Marepualia MOXKHO JJOOUThCS Takoro ke addekra.

[Mpaktuka: Koadduiment pacuimpeHus U cxxaTus HEOPraHUYECKUX MaTepUalioB, KaK MPaBUIIo,
OuYeHb MaJjl, OTKYyJa CJIEAYeT, YTO NMpaBmibHas KOHGUrypauus GopMsl 0P, UX pa3Mep, PSAAHOCTD,
HOPSIIOK, YKCIIO U Ipyrue GU3MYecKre napameTpbl MOTYT ObITh MPUMEHEHbI TAKMM 00pa3oM, 4To
yepe3 HUX OyAeT NMPOXOJUTh HE TOJIFKO JAOCTATOYHOE KOJMYECTBO BO3/yXa, HO M CBETA, YTO JACT
BO3MOXXHOCTh HCIIOJIb30BaTh M KOHTPOJIMPOBaTh WX. Hampumep, B CypOBBIX KIMMaTHYECKHX
YCIIOBUSIX, T/Ie CTEKJIO HE MOXET OBITh YCTAHOBJIEHO WM OHO HEIOCTATOYHO YyJIEPKUBAET TEIUIO.
JIst moydeHHsT COOTBETCTBYIOIIMX Ppe3yJbTATHBHBIX JAHHBIX K KOMIUIEKCY SKCIEPHMEHTOB
MPUMEHSIOTCS 4 OCHOBHBIX Marepuaia - nomuBuHmixiopun (PVC), ABS crekiio, apMupoBaHHOE
BOJIOKHAMHM, QNIOMHUHHUH, JpeBecnHa-cocHa. Hipke mpuBenena Ttabmuma ko3 duimenTta
pacuIMpeHust MaTepraoB.
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Tabnuya 1. Koaghpuyuenmor pacwupenus mamepuanos [1]

Pacmupenne npu +40 °C na 1 | Pacumpenue npu -19 °C na 1
Martepuaj B .
KB.M., b=3MM, KB.M., b=3MMm,
x=2.0 mMm, y=2.0 MM, x=0.95 mm, y=0.95 Mm,
Honmusunmnxnopun (PVC) 70 06 M 7=0 0285 avt
ABS crek0, apMupoBaHHOE x=1.2 MM, y=1.2 MM, x=0.57 mm, y=0.57 mm,
BOJIOKHAMU 7z=0.036 MM 7z=0.0171 mm
Ny x=0.88 mm, y=0.88 MM, x=0.418 mm, y=0.418 Mm,
Amomumii 7=0.0264 MM 7=0.01254 Mm
x=0.2 mm, y=0.2 mMm, x=0.095 mm, y=0.095 mm,
Apepeciiia, cocha 2=0.006 Mm 7=0.00285 Mm

PVC

VYuuteiBas nmuHelHoe paciupenne PVC panuanbHbIE OB T0JDKHBI OBITH AUAMETPOM 2 MM C
marom 4 MM, Toraa npu Temmneparype -19 °C mopsl mouTH MoONHOCTBIO 3aKporoTcs, a mpu +40 °C
MIOPBI PACIIAPSTCSA 10 6 MM C IIIaroM § MM.

ABS cTek10, apMUPOBAHHOE BOJIOKHAMH

VYuauteiBas nuHEiHOe pacmmpenne ABS crekna, paguanbHbIe MOPHI JOJDKHBI OBITh ANAMETPOM
1,2 MM ¢ marom 2,4 MM, Toraa npu Temneparype -19 °c MOPBI OYTH MOJIHOCTBIO 3aKpOOTC, a
pu +40 °c MOpbI pacupsTes A0 3,6 MM ¢ marom 4,8 Mm.

AmnoMuHui

VY4uThIBas MMHEITHOE paciiupeHne ATIOMHUHNS, paAuaibHbIe TOPHl JODKHBI OBITh TUaMeTpoM 1
MM C IIaroM 2 MM, TOr/a mpu Temmeparype -19 °C mopsI ouTH MOTHOCTHIO 3aKPOIOTCS, a mpH +40
°c MOPBI pacIIMPSTCs A0 2,76 MM C maroM 4 Mm.

JpeBecnHa, cocHa

VY4uuTeIBasg JUHEWHOE pacIIUpEHHE APEBECHHBI-COCHBI, paJUalbHBIE IOPHI JOJIKHBI OBITH
nuametpoMm 0,2 MM ¢ marom 0,4 MM, Torga mpu TemmepaTrype -19 oc IOPBI MOYTH MOJIHOCTHIO
3aKpororcs, a npu +40 °c nops! pacmupstes 10 0,6 MM ¢ marom 0,8 Mm.

Jduarpasmma THHeHHOr0 pACIIHPEHHA MATEPHAIOB
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Puc. 1. Juacpamma. Jluneiinoe pacwupenue mamepuanos

Ucxona wu3 TIOJTYYCHHBIX OJAaHHBIX, HauboJiee MPpUTrOAHBIM MAaTCpUaJIOM JIsI BBIIIOJIHCHUA
npencmﬂmeﬁ 3aJa4r, CTAHOBUTCSA Amromunnii. IToka3zaTenu aJroOMHHUSA HE CTOJb BBICOKH, OJJHAKO
OH B KQ4YE€CTBE IOPUCTOTO (bacaleoro mMatepualia ABIACTCA Hauboee MMPUEMIIEMBIM PCIICHUEM.

PVC sBusercs erko-BocIuiaMeHIeMbIM MarcpuajoM. MaTepI/IaJ'I MOXET OBITh HCIIOIb30BaH
TOJIbKO B UHTEPLEPC U B HapymHoﬁ PpEeKIaMe.
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ABS cTekio uMeeT HeIIoXHe IMoKa3aTesy 0 CPaBHEHUIO ¢ ApyruMH Matepuanamu. OH Takxe
He ropioy, ycToituns. HasHaueHune MaTepuaia IpueMiIeMo K MPO3payHbIM KOHCTPYKLHUSIM 3JaHusL.
JpeBecuHa — BBHIY CTPYKTYPHBIX OCOOEHHOCTEH IPEBECHBIX BOJOKOH, @ MMEHHO TOJIIMHBI
caMHMX BOJIOKOH paBHbIX OT 0,1 10 2 MM, 1aHHast KOH(UTYpaLKs HE MOXKET OBITh pean30BaHa.
®opmoodpazoBaHue

o 0 00 O0C
! y O g 0 @,b/
1 | )
d
] |
C
| —

Puc. 1. Tunosoe pacnonogicenue nop, pasmepul yKazanvl 6 MM, PUCYHOK A8mMopa
a) Lllaz mexcoy nopamu no ocsam
PVC —4 ymum; ABS — 2,4 mm; Alu — 2 mum; Wood — 0,4 mm;
b) Juamemp nop
PVC -2 mm; ABS — 1,2 mm; Alu — 1 mum; Wood — 0,2 mm;
¢) Tunosoii pazmep cemku
PVC - 22 mum; ABS — 14 mm; Alu — 10 mm; Wood — 2 mm;

OobJs1acTH NpUMeHeHus!

OxHO¥ W3 OCHOBHEIX 00JacTell MPUMEHEHHs SBISACTCS WCIONB30BaHUE MaTEpHata B CHCTEME
(dacanma 3maHUS B KayecTBE OTPakIArollell KOHCTPYKIMH JJISI MECT, TPEOYIOMIMX €CTECTBEHHOTO
OCBEIIEHHUS, HO BBULY OCOOCHHOCTEH MPOeKTa HEBO3MOXKHO YCTAHOBUTh OKOHHBIE OJIOKH.

Crenyromeil 067acThi0 MPUMEHEHHS ABJSIETCS CO3/laHHe (pacaga ¢ eCTeCTBEHHBIM KOHTPOJIEM
BO3yXa, Temia, u ceera [3]. K mpumepy, B 3uMHee BpeMs CxKaTble MOPHI, KaK U KOXKa 4YeJIOBeKa,
OyzeT ynepKuBaTh OOJIbINIC TEIlIa, a B JICTHEE BPeMsi HA000OPOT TEIUIO He OY/eT HAKAIUIUBATHCS Ha
[IOBEPXHOCTU 3JlaHUS, YE€M MPEeNOTBPATUT IEperpeB 3AaHud. Bo Bpems n0XkAs MOpbl MOLYT
MPOIYCKaTh Tap M HE TMPOIyCKaTh KalUTH BOABI T.K. JUAMETp Mop Komebimercs oT 1 mo 3 M.
TonmuHa MpUMEHSIEMBIX TUIACTHH BIHSET Ha CKOPOCTh PACIIUPEHUS/CKATHS MaTepHaa.

CerodmipTpanys BHYTPH TOMEIICHHS, KOTAa B IOMEIICHHH HE MMEETCs OKOHHBIX OJIOKOB,
OJIHaKO KOMHaTa uMeeT jaoctaTouHoe ocBemieHue (300-500 lux, EN 12464-1). [Ing noCTHXECHHS
JAHHOTO 3 QPeKTa MOMUMO MOPUCTHIX MaHEICH CIeAYyeT YCTAHOBUTH YCTPOWCTBA PAaCCEHBAOIIUC
cBeT. ClleICTBHEM TaKOTO METO/1a OCBSILECHHUS SBJISICTCS BOCHIPUSITHE PACCESIHHOTO CBETA, KaK CBET,
ucxomAmmi ot crTeH. s oOBIBaTeNs MOCTUTHYTHIM pe3yiapTaT OyAeT BOCIPHHHUMATHCA Kak
((CBCTS[HH/ICCSI CTeHbI». TakoW THUII OCBCHICHUA ONTHUMAJICH JII IMPUMEHCHHUA B BBICTABOYHBIX
MEpPOIPHUATHAX, KOTAa HeOOXOANM HEHTPaIBbHBIA CBET AJIS MPABUIBHOTO BOCIIPHUATHS HKCIIOZUITIH.
Pa3paboTaHHbIil MaTepuan ympoiaeT 3Ty 3aJady, peaynupys HeoOX0IUMOCTh B HCKYCCTBEHHOM
OCBCIICHNHU B MAaBUJIBOHE B THEBHOEC BPEMS CYTOK.

92



S

00000
S
N

oC—>
O C >
C—H o
(GIED I G )
oC— 5

\

2

O
OO00CO0O0 _— > 00
OO0O0O0O0 ——D 00
(ONONONONG) (D NONE]
OO00CO0O0 > 0O0
(O ONONONRG) _—D OO0

Puc. 2. BosmooicHble sapuayuu, pucynox agmopa

3akJ0uenue

MuxkpokuHeTnaeckuid acazn [4] TsDKeNO CpaBHUBATH C APYTUMH IPOCKTaMH T.K. aHAJIOTOB K
JTAHHOM 00JIacTH He Tak MHOTO. J[aHHBIE MOJTYYeHHBIC SKCICPUMEHTANBHBIM ITyTEM U pacdeTaMu
SIBISTIOTCSL  HEONIPOBEP)KUMBIM  JTOKA3aTelIbCTBOM PabOTOCIIOCOOHOCTH CHCTEMBI. [ TaBHBIM
JTOCTOMHCTBOM MHKPOKHHETHYECKOTO (pacama SBISETCS €ro HEMPUXOTIMBOCTH B HCIIONB30BAHUM,
HETOPIOYECTh CaMOT0 MaTepualia, TEIUIO- U CBETOKOHCTPOJb B 3aBHCHMOCTH OT TEMIICPATyphI
OKpyXatomiei cpenbl. JlaHHas TEXHOJNOTHUS MMeeT MHOXKECTBO oO0jacTeil TpHUMEHEHHUs.
IlocTeneHHOE BHEIPEHUE MaTepUala MOXKET IPOABUHYTh apXUTEKTYPY Ha HOBBIM LIar B JAU3aiiHE.
YacTtuyHasg 3aMeHa OKOHHBIX 6J'IOKOB Ha TOPUCTBIC TMAHCIIU MOXKET COKOHOMUTH 3HAYUTCJIBHBIC
CpeacTBa 3aKka3uuKy [5]. 3aMeHa OCHOBHOIO (hacagHOr0 MaTepuana Ha MUKPOKUHETHUKY MO3BOJIUT
COKOHOMUTBL CpE€ACTBa Jid o60rpeBa 3JaHUA W IIOBBICHUT KOM(I)OpT CaMOro 3JaHus 3a CYET
€CTECTBEHHOTO BBITYCKa TOPSIETO BO3AYXa CKBO3b ITOPHI.
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