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Kapnosa Tamvsina Braoumuposna — cmapuiuii npenodasamens,

KagheOpa mamemamuyeckux u eCmecmeeHHOHAYYHbIX OUCYUNTUH,
Hncmumym nuwevix mexHoao2utl u Ousana — uiuan
Tocyoapcmesennoe 6100xcemmnoe obpasosamenvroe yupexcoeHue gbicuieo oopazosanus
Hudicezopodckuil eocyoapcmeentbvlil UHIICEHEPHO-IKOHOMUYECKUTL YHUGepcument,

2. Huoicnuii Hoszopoo

Annomayusa: ¢ cmamve cmasumca 3a0aya — Uccie008amy CE0UCMBA C8EPXNPOBOOUMOCTNU NPOBOOHUKOE U
nonynpogooHukos. Cmames NOCEAUEHA KOMIIEKCHOMY UCCIC008AHUIO MAMepuanos, 001adauux
CBEPXNPOBOOUMOCTBIO U UX NPUMEHEHUIO 8 dlleKmpuyeckux npubopax u yensx. Ocoboe eHumarnue yoenieHo
3A6UCUMOCIU  CEEPXNPOBOOUMOCIU OM  VOEIbHO20 CORPOMuUGieHuss u memnepamype. Bvidensiomes u
ONUCHIBAIOMCSL (pusUHeCKUe XAPAKMEPUCMUKY, DPACCMAMPUBAIOMCS XAPAKMePHble 0COOEeHHOCmU pabombl
NPOBOOHUKOE U NOJYAPOBOOHUKOG 8 JJIeKMpuueckux npubopax, mawunax. /aemcs cpasHnenue pabomvl
NPOBOOHUKOG U NOJYNPOBOOHUKOS C MOUKU 3DEHUs. CIMPOEHUsl U HAAUYUL MOKA 68 COBPEMEHHbIX Npubopax u
annapamax paouosdneKmpoHuxu. B kauecmee ucciedoseamenvckoil 3a0auu asmopom Owlia onpeoeieHa
NONBIMKA OYeHUMb Ux OOCMOUHCMEA U HeOOCMAMKU NpU UX NPUMEHEHUU 6 IJLeKmpuueckux yensx. B
3aKIOYEHUE PACKPLIBACMCS NPEUMYYECME0 NPOBOOHUKOS U3 MEemAld.

Kniouegvle cnosa: ceepxnpogooumMocms, NPOGOOHUKU, NOLYNPOBOOHUKYU, YOeIbHOe CONPOMUGLeHUe,
memnepamypa, npumec, Memaiol.

FEATURES OF THE BEHAVIOR OF CHARGES IN THE PRESENCE OF
SUPERCONDUCTIVITY IN CONDUCTORS AND SEMICONDUCTORS
Karpova T.V.

Karpova Tatiana Vladimirovna — Senior Lecturer,
DEPARTMENT OF MATHEMATICAL AND NATURAL SCIENCES,
INSTITUTE OF FOOD TECHNOLOGY AND DESIGN — BRANCH
STATE BUDGETARY EDUCATIONAL INSTITUTION OF HIGHER EDUCATION
NIZHNY NOVGOROD STATE UNIVERSITY OF ENGINEERING AND ECONOMICS,
NIZHNY NOVGOROD

Abstract: the article aims to investigate the properties of superconductivity of conductors and semiconductors.
The article is devoted to a comprehensive study of materials with superconductivity and their application in
electrical devices and circuits. Special attention is paid to the dependence of superconductivity on resistivity
and temperature. The physical characteristics are distinguished and described, the characteristic features of
the work of conductors and semiconductors in electrical devices and machines are considered. The work of
conductors and semiconductors is compared in terms of the structure and the presence of current in modern
devices and devices of radio electronics. As a research task, the author determined an attempt to evaluate
their advantages and disadvantages when they are used in electrical circuits. In conclusion, the advantage of
metal conductors is revealed.

Keywords: superconductivity, conductors, semiconductors, resistivity, temperature, impurities, metals.

VK 538.945

DJEeKTPO’HEPTHS UTPAET BAXHYIO POJb B JKU3HENESATEIBHOCTH YENOBEKa, OHa MPUMEHSETCS BO BCEX
chepax ero xm3HU. HaydHO — TEXHHYECKHII MPOTpecC M ypOBEHb MPOM3BOICTBEHHBIX CHJI 3aBHCHT OT €€
pa3BuTHsi. B coBpeMeHHBIX TpHOOpax W ammapaTax paaHodJIeKTPOHHKH MPUMEHSIOTCS PaJUOTEXHHYECKHE
MaTepHaibl. B 2JIeKTpoTeXHHKe B Ka4eCTBE TBEPIBIX IMPOBOJIHUKOB IIPHUMEHIIOT METAILIBI U UX CiuiaBbl. OHH
MOJIPA3ACISIIOTCSl Ha MaTepualibl BBICOKOTO COMPOTHBIICHHS M BBICOKOW MPOBOAMMOCTH. Marepuaibl ¢
BBICOKOH IPOBOJMMOCTBIO: aJIFOMUHUIL, Melb U cepeOpo. MeTauisl UMEIOT GONIBIIOe KOJHMYECTBO CBOOOJHBIX
3aps/ioB, X KOHLEHTpaUXs NPAaKTHYECKU HE 3aBUCUT OT TeMIeEpaTyphl. DIEKTPUYECKUIl TOK B MPOBOIAHUKE
YCTaHABIMBACTCA TOJBKO IPH YHOPSAOUYCHHOM JABWXXKCHHH CBOOOIHBIX 3JEKTPOHOB M MHPUOOPETAIOT
ONPEJIENICHHYIO CKOPOCTh IO ACHCTBUEM AIIEKTPUUECKOT0 IMoJisl. OHU UMEIOT IIUPOKUI CHEKTP NPUMEHEHHUS
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JUIL  W3TOTOBJIEHMS  DJIEKTPOM3MEPUTENIbHBIX  HPHOOPOB,  T'CHEPATOPOB,  BJICKTpOJBMraTelied U
Tpanchopmaropos [1, c. 18].

[MomynpoBOMHUKN 3aHUMAIOT TPOMEXYTOYHOE 3HAUYCHHE MEXKIY MMAIEKTPUKAMH M HPOBOIHUKAMH, OHHU
HMEIOT IIHMPOKOE TIPUMEHEHHE B aBTOMATHKe, PaJHOTEXHUKE, MIEKTPOTEXHUKE. DJIEKTPOHHBIE PHOOPEI TPEOYIOT
MBI Ha0Op MaTepHasoB M BEICOKOKAYECTBEHHBIX TEXHOJIOIHH Il MX IPUMEHEHHS B Pa3HOOOPA3HBIX YCIIOBHSX.
IToynpOBOJHUKAMH SIBISIIOTCS XMMUYECKHE 3JIEMEHTBI: KPEMHUH, MBIIBbSAK, TePMaHuH, ceneH, 0op U T.4. OHu
OTHOCSTCSL K YMCTBIM TOJYIIPOBOJAHMUKAM, MX COOCTBEHHAs MPOBOAMMOCTb OCYIICCTBIIACTCS 33 CHET HAIMYMSA
CBOOOIHBIX BJICKTPOHOB U TIEPEMEIICHHEM BaKaHTHBIX MecT. UMCIO CBOOOIHBIX BJICKTPOHOB COCTaBILCT JIHIIb
OHY JECATHMWUIMAPIHYIO 4YacTb OT OOLIET0 YMCia aToMoB. KpHCTauibl YHCTBIX MOJIYNPOBOAHUKOB HMEIOT
ATOMHYIO KPHCTaJUTMYECKYIO PEIIETKY, I7ie BHEIIHHE 3IEKTPOHBI CBS3aHBI C COCEIHUMH aTOMaMU KOBAaJCHTHBIMU
cBsI3sIMH. B 00pazoBaHMM 3TOH CBSI3M OT K&KIOTO aTOMa y4acTBYET II0 OJHOMY BAJICHTHOMY 3JIEKTPOHY, KOTOpBIE
OTJIEIIFOTCS OT HEro M MepeMeIaroTesl MLy COCeTHUMH atoMaMH. [1py 5ToM OTpHIaTeNbHbIH 3apsy yaep)KUBaeT
TIOJIOXKHUTEIIbHBIE MOHBI KPHCTa/UIa ApYr BO3NE Apyra. BameHTHBIH 3IEKTPOH NPUHAUISKHT BCEMY KPHCTALTY H
MOJKET ITIepeMeIaThCsl OT OFHOrO aroMa K APYroMy BIOJIb BCEro Kprcramia. [ToyrmpoBOTHHK MOXKHO CIenaTh
XOpOILIMM TIPOBOAHUKOM, €CIM J00aBUTh MPUMECh, TO B TMOJYYCHHOM Marepuajie OyneT HaOJoAaThCs MO0
HEZIOCTATOK 3JIGKTPOHOB, JIMOO W30BITOK BJIEKTPOHOB. B KadecTBe NpHUMeceid HCIONB3YIOTCS BEILIECTBA C
BAJICHTHOCTBIO, KOTOPasi OOJIBILIE MIIM MEHBLIE BAICHTHOCTH OCHOBHOT'O HOJTYIPOBOJIHHKA, IIPH TOM KOHLICHTPALIHS
9JIEKTPOHOB PE3KO Bo3pacTaeT. Takue MpUMECH Ha3bIBAIOTCS JOHOPHBIMM WM AKLENTOPHBIMH IPHMECSMH
[2,c.236] [3, c. 240].

[MomynpoBOMHUKK M NIPOBOAHHWKK O0JIaaroT OCOOBIM CBOWCTBAM CBEPXIIPOBOAMMOCTH, OHA 3aBHUCHT OT
CONIPOTUBJICHHSI W TeMIepaTypsl MarepuanoB. CBEpXIpOBOIIIEE COCTOSIHHE Yy METaUIOB M CIUIaBOB
HaOJIFOIaeTCsl TIPU OYCHb HU3KHUX TEMITepaTypax, KpUTHIECKHX TeMIepaTypax, TeMIleparypax nepexoaa HaunHas
¢ 25K. V MeTasioB NpU yMEHBIICHWH TEMIIEPaTypbl CONPOTHBICHHE YMEHBIIACTCS 3a CUET €ro YIEIbHOTO
COIIPOTHBJICHUS, a YCIbHOE CONPOTHUBICHHUE JIMHEHHO 3aBUCUT OT TEMIIEPaTyphl, IIPU STOM JICKTPUUECKUH TOK
B CBEPXIIPOBOJHMKAX HE MEHSCTCS IUIMTENIBHOE BPeMs M HE IPOUCXOIUT BBIICICHHUE TEIUIA, €CIH YCTPAHUTh
UCTOYHHK TOKa. CBOWCTBA CBEPXHPOBOAUMOCTH MPOBOJHUKA HCUE3ACT MPH MOBBILICHUN CHIIBI TOKA, ICHCTBHSA
Ha HEro CHWIBHOTO MAarHWTHOTO IIOJIs, HAuW4ue OOJBIION IUIOTHOCTHM TOKAa M IIOBBHIIICHUS TeMIeEpaTyphbL
DJIEeKTPONPOBOAHOCTh IMONYNPOBOAHUKOB MPH HU3KUX TEMIlepaTypax YMEHBINAeTcs, a IIPH BBICOKHX
TeMIeparypax MHOJYIPOBOJHUKH BeAyT ceOsi Kak INPOBOJHHMKU. [IpM IOBBINICHUM TeMIEpaTypbl WM IIPU
TIOTJIONICHUH SHEPTHH OT APYroro MCTOYHHMKA, KHHETHYECKash SHEPrus YacTHIl yBEIWYMBACTCS, HAOIIOAaeTCs
pa3pbIB  OTHENBHBIX CBS3eH W OJEKTPOH CTAHOBHUTCS CBOOOAHBIM. CleoBaTeNbHO, TNPH  IOBBIIICHUH
TEMIIepaTyphl YIEIbHOE COMPOTHUBICHUE TTOTYNPOBOJHUKOB YMEHBIIACTCS, & Y METAJUIOB OHO YBEIMYHBACTCH.
Ecnu B NPOBOJHHUKE CYILIECTBYET BJIEKTPHYECKHH TOK, TO BOKPYT MPOBOJHHKA BO3HHKAET MAarHUTHOE IO,
KOTOpOE pa3pyllaeT CBepPXIPOBOANMOCTh MaTepuana [4, c. 544]. [Ipu onpeaeneHHBIX YCIOBHAX COMPOTUBIICHIE
CBEPXIIPOBOANMOCTH OTCYTCTBYET, a KOJMYECTBO TeIUla IIPU MPOXOXKICHUM OJIEKTPUYECKOTO TOKa IO
MIPOBOJIHHMKY HE BBIJEISETCS, YTO IO3BOJISIET COKOHOMUTH 3aTpaThl SHEPrHu. MaTepuaisl, NMEIOI1e CBOHCTBO
CBEPXIIPOBOANMOCTH, HCCIIEAYIOTCS M UIMEIOT MEePCIeKTUBHOE Oy Iy1iee.
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Abstract: in this article we will study the process of solving systems of algebraic equations in MS Excell. As a
result, we can see that complex systems of algebraic equations can be easily worked in this program.

Keywords: MS Excel, system, system of algebraic equations.
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Let us be given a system of linear equations with three variables:
2x+5u+2z=9
dx—u+z=4
3x—2u+4z=>5

UDC 331.225.3

To solve this system, we create the following matrix table in the EXCEL spreadsheet:

Table 1. Expression in MS Excel

A B C D
10 2 5 2 9
11 4 -1 1 4
12 3 -2 4 5

Table 2. Expression in MS Excel
A B C D E F

18 =D10 =B10 =A18*B19*C20 =A20%*B19*C18
19 =D11 =B11 =C10 =A19*B20*C18 =A19*B18*C20
20 =D12 =B12 =C11 =A20*B18*C19 =A18*B20*C19
21 =C12 =E18+E19+E20 =F18+F19+F20
22 =E21-F21 Dx




We denote this basic determinant by the letter D. To organize the auxiliary determinant, we place the
elements of column 4 instead of the elements of column 1:

Table 3. Expression in MS Excel

A B C D E F
23 =A10 =D10 =C10 =A23*B24*C25 =A25%B24*C23
24 =Al1l =D11 =C11 =A24*B25*C23 =A24*B23*C25
25 =A12 =D12 =C12 =A25%B23*C24 =A23*B25*C24
26 =E23+E24+E25 =F23+F24+F25
27 =E26-F26 Du

To organize the auxiliary Du determinant, we place the elements of column 4 instead of the elements of

column 2:
Table 4. Expression in MS Excel
A B C D E F
28 =A10 =B10 =D10 =A28*B29*C30 =A30%*B29*C28
29 =All =B11 =DI11 =A29*B30*C28 =A29*B29*C30
30 =A12 =B12 =D12 =A30*B28*C29 =A28*B30*C29
31 =E28+E29+E30 =F28+F29+F30
32 =E31-F31 Dz

To make the auxiliary determinant Dz, we place the elements of column 4 instead of the elements of
column 2:

Table 5. Expression in MS Excel

E F G
10 X= =E22/E17
11 Y= =E27/E17
12 7= E32/E17

The solution of the new system of equations is automatically calculated when other coefficients are
introduced instead of the coefficients in the range A10-D12. By changing the given coefficients, a system of
linear equations of any three variables can be solved in a short time. The result is a table for solving the system
of equations shown in Figure 1.

335 - Moo Excel = - e
Wopsnast e e

AT AT | || [ tr) -
e = TR T Bl 1)

e M

- w= R, TR
Ay -19,75
| 5 z= -15.8
el
15 |
EL
1|
aw = - 2z L1 SE L=l
as 4 -1 1 16 B8O
ELY -2 a 25 18
a1 27 52
EES -7
i a 2z Za
2 a” a 1 40 144
s Lo ] a 27 10 1
26| = 1rs
ar| -
am | 2 5 - 10 27
as | 4 1 4 72 100
a0 3 2 5 GO 16
21 z2 X4
r9

Fig. 1. System solution of equations
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Solve the system of equations:

2x, — x5, +2x5 = —1,
x, +2x, — x5 = 3,
x, — x5, +3x; = 2;

The sequence of solving the system of equations in an Excel spreadsheet processor is as follows:
= We enter the elements of the matrix A in the spreadsheet.

= To find the inverse matrix :

Separate the elements of the matrix A and press the CTRL key to select the areas where the elements of
the inverse matrix should appear in the spreadsheet. Then click on the “Bcmasxa ¢gynxyuu (fx)” icon, select
the “MOBP” function in the next window of the math section of the dialog box, and click OK. Again, separate
the elements of the matrix A, determine the address of the array, and press CTRL + Shift + Enter at the same
time (Figure 2 shows this process). The result is the elements of the inverse matrix A™'.

3 Microsoft Excel - Kunral

@_1 Dafin  Mpagka Bua  Boraeks  Dopwar  Cepewc  JaHHble  OkHo  Crpaeka

NEHRIGYE s F9 08z AL fee all

: el Cyr 0 - KK UIEEE @y e 8 EE|Q- D - PaowpsiduneTp.., OTiEmeee A
I . A [=MOBP(EG D)}
Al e | ¢ b | E L F | 6 | H | 1 01 K L | M
1
2]
K 2 -1 2 1 [ OFEl 0125 037
4 | i ? 1 |e= 3 4= 05 05 05
B i 1 3 2 0375 015 065
|6 |
17|
B

Fig. 2. Inverse matrix elements.

We multiply the elements of the inverse matrix A™ by the elements of the vector B. As a result of these
steps we find an X vector whose coordinates are the solutions of the system. We separate the elements of the
inverse matrix A, Pressing the Ctrl key separates the X vector elements from which the vector elements B
must then be calculated. Click the “Bcmaska ¢hrynkyuu (fx)” icon in the Mathematics section of the dialog box,
select Mymmnoorcm in the next window, and click OK. First select the elements of the matrix A, then the
elements of the array b and press Ctrl + Shift + Enter.

E{ Microsoft Excel - Knural

@J Oan [paska Bra Beraska dopwar  Cepewc  Jadible OkHo Cripaeka

NEA3dRIVE s 9.0 8 44 hEom o

§ Arel s K KU |§§ | Sy 0 B EE Q- - T el dwetp., o se A '!| | & 5 @!
03 v R [MYMHONE 563 65}
Al e el o [ el Flses w1 T 0wl k[ L]l w [Nl ol]e®r
1
2]
3 2 1 2 1 05 0m 43 S
s I [e= 3 [¥= 25 05 05 = | 3
5 1 1 3 ] 035 0B 0EE S
6
]
8

Fig. 3. The result of a system solution
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If the inverse matrix does not appear in the range A3:B4, then press the mouse on the formula bar and
press CTRL + SHIFT + ENTER again. The result is a transposed matrix A” in the range A3:B4. To determine
the product of 4™ xB matrices, do the following:

= Divide the block of cells (4"B vector) for the resulting matrix and its size is n x 1. For example,
separate the block of cells E4:ES

= Press the Bcmaska ¢hynxyuu;

= In the resulting Macmep ¢ynxyuii dialog box, select Mamemamuuecxue in the Kamezopus workspace,
and select the function name in the select workspace Mymmnoorcm.

References / Chucok numepamypol

1. Suxanov A.P. Information and progress. M., 1998. 265 p.

2. Xudoyorov Sh.J., Arzieva S. Methodology for solving a system of linear equations in Excel. Current issues
in the use of ICT in education in secondary schools. Proceedings of the Republican Scientific-Practical
Conference. Part I. Navoi, 2016. 157-158 pages.

12



XUMHNYECKHUE HAYKH

3AI'PA3HEHME ITPUPO/AbI U IKOJIBHBIU KYPC ®U3UKHU
Hypyanaes F0.I'.", Ucvaniosa P.H.2, Axmenosa A.B.’>, Mamenosa H.H.*
Email: Nurullaev1186@scientifictext.ru
'Hypynnaes FOcugh T'yuty oznvl — 0okmop usuro-mamemamuseckux nayk, npogeccop;
Hemaunosa Padugpa HusamuesHa —kanoudam Qusuko-mamemamuyeckux HayK npenodasanenn;
Axmeoosa Auoa baba rvizvl — compyoHux,
Kageopa obwetl pusuKu u MemoouKu npenooasanust usuxL;
Mameoosa Hapmuna Hamuk xvi3vl — compyoHux,
uHCmunmym gusuueckux npobem,
bBakunckuil 2cocydapcmeennviil ynugepcumenn,
2. Baxy, Azepbaiioscanckasn Pecnybnuxa

Annomayua: € cmamve paccmampugaemcs cooepicanue IKONO0SUYeCKUX 3HAHUull 6 Kypce @u3suku,
npedcmasnena ponb  MeJCNpeOMemHblX —CBA3ell 6  PopMupoeanuu  IKOI02UYEcKo20  06pazoeaHusl,
ONUCHIBAIOMCA NPUHYUNBL OMOOPA IKON02UHECKO20 MAMEPUANd, U3YHAeMO20 8 Kypce usuxiL.

Knrouesvie cnosa: skonozus, skonocuueckoe 00pazosamue, 3acps3HeHue 6030yXa U 600bl, XUMUUECKUe
3A2PA3HEHUS, IHEP2EMUKA AMOMHOU NPOMbIULTEHHOCTU.

POLLUTION OF NATURE AND SCHOOL PHYSICS COURSE
Nurullaev Y.Q.!, Ismailova R.N.%,, Ahmedova A.B.}, Mamedova N.N.*

!Nurullaev Yusif Qushu ogly — Doctor of Physical and Mathematical Sciences, Professor;
?Ismailova Radifa Nizamievna — PhD in Physics and Mathematics, Lecturer;
3Ahmedova Aida Baba — Employee,

DEPARTMENT OF GENERAL PHYSICS AND METHODS OF TEACHING PHYSICS;
*Mamedova Narmin Namik kyzy — Employee,

INSTITUTE OF PHYSICAL PROBLEMS,

BAKU STATE UNIVERSITY,

BAKU, REPUBLIC OF AZERBAIJAN

Abstract: the article the article discusses the content of environmental knowledge in the course of physics,
presents the role of interdisciplinary connections in the formation of environmental education, describes the
principles of selection of environmental material studied in the course of physics.

Keywords: ecology, environmental education, air and water pollution, chemical pollution, energy of the
nuclear industry.

VIIK 372.853

B XXI Beke nesTenbHOCTD YeIOBEKa OKa3bIBaeT OIPOMHOE MO MacIITadaM U MHTEHCUBHOCTH BO3JICHCTBUE
Ha TPHPOIHYIO CPEAy, CBUIETENBCTBO TOMY - BO3HMKHOBEHHE MHOTHX JKOJOrHYeckux mpobiem [1, 2]. B
HanieM OBICTPO MEHSIOIIEMCS] MHPE OIPOMHYIO POJIb B KOJOTMYECKOM BOCIUTAHHMU WIPaeT LIKONA, Iepej
CHCTEeMOI 00pa30BaHUsI CTaBUTCS 3a/lada COBEPLICHCTBOBAHHUs 3KOJOTMYECKoro obpaszoBaHus. OnHUM H3
IMyTell COBEPIIEHCTBOBAHUS HKOJOTHYECKOTO O0Opa30BaHMs YYAIUXCS SIBISIETCS BBEICHHE B COAEpIKAHHE
cpemHel IIKOIBI SKOJOTHUECKOW MpOOIEeMaTHKH, pealn3alis KOTOPOH BO3MOXKHA Ha OCHOBE HHTETPAINH
3HaHWH Pa3NINYHBIX JUCIHUIUINH — OMOJIOTUH, (PU3MKH, XMMHUH, OOIMIECTBO3HAHUS U T.X., a TaKKe pa3paboTka
ONITHMAJIBHBIX METOOB BHEJPEHNUS YKOJIOTHUECKUX 3HAHUI B IIKOJIBHYIO MPaKTUKY.

Ponp ¢m3nkm B 9TOM HampaBIeHHWH BeNHKA. VIMEHHO MIKOJIBHOM Kypce (QHM3HKH ydaIlluecsl 3HAKOMSTCS C
JIOCTI)KEHUAMH Hay4yHO-TexHuueckoro nporpecca (HTII) u ero sxonormyeckumu nocieacTBusamMu, Tak kak HTII
- 9TO pe3yJIbTaT UCIIONB30BaHMs (YHAAMEHTATBHBIX (PU3HIECKUX UCCICIOBAaHUH B 00IacTsX sIACPHOI QU3HMKH 1
SHEpreTHKe, U3YYeHUH MOJIYNPOBOIHMUKOB M MUKPOIICKTPOHUKE, CO3JAHMH YHUKAJIBHBIX Ja3€pOB, MONTydEeHHH
HOBBIX MaTepHaJioB U T. . UeJIoBe4YecTBO M3aBHA BOJHOBAIIM TaKue MPOOJIEMbI, KaK MUp M BOWHA, OTKPBITUS B
MEWIMHE, HayKe W TEXHHUKE U T.J. B mocnemnee roas! BOIPOCH SKOJIOTHHX BBIILTH HA IIEPBOE MECTO MO 00mIeH
YeJIOBEYECKOH 3HAYMMOCTH, BO3HHUKIIA HEOOXOANMOCTb COXPAHUTh HAITy 3€MITIO TOIIyOOH U 3eJIeHOI.

3arps3HEHHE OKpYXKAIOIMIeH cpembl B HACTOAIIEe BpEeMs SBISIETCS OMHOM M3 CaMBIX CEPHE3HBIX
9KOJIOTHYECKUX YTPO3 IS 310pOBbs denoBeka. CyImecTByeT MHOXECTBO MCTOYHUKOB 3arpsi3HEHHS, KaXkKIbIi
13 KOTOPBIX HO-CBOEMY BIIMSIET Ha OKPY)KAIOIIYIO cpely W kuBble opranuzMy [3]. Tak, 0OBIYHO BBIIENSIOT
XUMHYecKoe, (u3udeckoe U Ouonorudeckoe 3arpsisHeHus. Ha ceropHsimHuil JeHb OCHOBHBIE XHMUYECKHE
3arpsA3HUATENIN aTMOC(HEPHOro BO3LyXa — 3TO OKCHJ YIJIEPOJA, OKCHIBI a30Ta, IMOKCHJ CEpBI, TSXKENbIE
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METajUlbl, aMMHUAK, IbUIb PaJHOAKTHUBHBIX H30TOMOB. brojormueckue 3arps3HUTENN: BUPYCHI, OaKTepHH,
Ipyrue OOJE3HETBOPHBIC OpPTaHM3MBI, BOJOPOCIH, JPOXOKEBbIE M IUIeCHEBble TIpHObL. Du3nueckwue:
PaIMoOaKTHBHBIC HJICMEHTHI, B3BEIICHHBIC TBEP/IbIC YACTUIIBI, V1AM, TI€COK, W, TIIMHA U T.1. [4].

OCHOBHBIMHM ~ HCTOYHHKAaMH  3arps3HEHMsS]  SIBIIIOTCS  IPHPOJHBIE W HPOMBIIUIEHHBIE  OTXOJBI.
[TpoMbIIIeHHBIE OTXOB! SBISIOTCS OHOI M3 OCHOBHBIX NPUYHH 3arpsi3HEHUS BOJBI, IIOCKOJIBKY OHH CO3MIAIOT
MIePBUYHbIC U BTOPUYHBIC 3aTPS3HUTENH, BKIIIOYAs CEPY, CBUHEL] U PTYTh, HUTPUTHI U (hochaThl a TakkKe PasinBbI
HedTH. [To 3konornyeckuM JaHHbIM [5] B pa3BUBaromuxcs crpaHax okoio 70% TBEpIbIX OTXOI0B COPaChIBACTCS
HETMOCPEACTBEHHO B OKEGaH MM MOpeE. DTO BBI3BIBAET CEPhE3HBIE NMPOOJIEMBI, BKIIOYAs MPHIMHEHHE Bpena H
CMEpPTH MOPCKHX CYIIECTB, YTO B KOHEYHOH UTOTY BIUSIET HA MOAEH U OKPYXKAIOLIYIO CPEny.

3arpsi3HEHHE 3eMeNb — 3TO pa3pylIeHHe 3eMelb B Pe3ylIbTaTe AesATEIFHOCTH YeJIOoBeKa M HepPaBHILHOTO
HCTIONB30BAaHMS 3€MENBHBIX PECypcoB. DTO IPOMCXOIHUT, KOTJa JIIOAM HAHOCAT Ha IIOYBY XHMHYECKHE
BEIECTBA, TAKHe KaK NMECTHUIUABI M TepOMIUIbI, HeNPAaBIIIBHO YTIJIM3HPYIOT IIOJIE3HBIE MCKOIIAeMBbIe IPU
00bIYe TIONE3HBIX HCKomaeMbIX. [TOUBEI Takke 3arps3HAETCS W3-3a IPOTEKAIONNX CTOSYMX BOIOH M3
HEe(TSIHBIX CKBaXXHH, HEYTSHBIX OTXOJIOB.

B AsepOaiimkanckoif PecryOnuke mprHMMArOTCS MEpBl NMPOTHUB 3arps3HEHUs] BO3MyXa, YJIABIMBAIOIIAS
JIBIMOBBIE Ta3bl, UCIIONB3YyeTcs Ooiiee a3 pekTHBHOE TONBO, noBbimaeTcss KI1/] TemnoBsIX ycTaHOBOK, IIUPOKO
BHEZPSACTCSI TEXHOJIOTHS KOMIUIEKCHON MepepabOTKU CBIPhS, NCIONB3YIOTCS BHICOKHE BBITSDKHBIC TPYOBI.

ITpoGiema oxpaHBI OKpyKaromei cpelpl, B Kypce (H3HKU pacCMaTpuUBaeMasi MPH M3YyYSHHH TEIIIOBBIX,
JIEKTPOMArHUTHBIX SIBICHUH, ODIEKTPU(QHKAIMK CTPAHbI, SAEPHON OSHEPreTHKH, HayYHO-TEXHHYECKOMH
nporpecc. s (opMHpOBaHMS y y4amIMXCsl LIEJIOCTHOW KAapTUHBI MHpa W KYJIBTYpPHl INIPOBENCHUS IO
OTHOIICHUIO K IIPUPOJIC BaKHBIM SIBIIETCS PACKPBITHE B COICP)KAaHUU Kypca (M3MKH O €IUHCTBA BHIOB U
(OpM YETIOBEYECKOTO OTHOIICHHUS K OKPYI)KAIOLIEMY MUPY.

ITo HOBOMY y4eOHOMy IUTaHy B OCHOBHOM IIKOJIE€ TMPH M3YYEHHH TeM NapooOpa3oBaHHE M KOHICHCAIIUH
MOXKHO paccKa3aTh y4allUMCs, YTO B NPUPOJE HMPOMCXOAUT HEMPEPBIBHBINA KpyrooOopoT Bomsl IIpn mobGoit
TeMIepaType B KaXJ0e BpeMsl T0Ja ¢ MOBEPXHOCTH MOYBBI, BOJOEMOB, JIUCThEB PACTCHHUI HUCIIAPSETCs Biara
aTMoc(epa MOMOJHSAETCA BOASHBIMH IapaMu, KOTOPbIe KOHAEHCHPYSCh B €€ XOJOAHBIX CIIOSAX, 00pa3yroTcs
obllaka M BBIIAJAIOT HA 36MIIIO B BHJE POCHI, CHera, Ipo3a, MHas. B KaI0i MECTHOCTH yCTaHaBIMBACTCS
PaBHOBECHOE COCTOSIHHE MEX.y KOJIMUECTBOM HCHapsIomIeiicss BOIbI M Haxosmieiicss B atMocepe. B mpupone
CYIIECTBYeT OajaHC MEXKTy KOJIMYECTBOM HCIapsieMOH BOIBI M TeM, YTO HaxoAuTcs B atmochepe. K takomy
PaBHOBECHOMY COCTOSIHHIO TIPUCTIOCA0IIMBAIOTCS U PUBBIKAIOT JIIO/IN, )KUBOTHBIE, pacTeHust. CaM YeJIoBeK JIETKO
HapyIIaeT paBHOBECUE OKPYKAIOIIHIT CPEbI, YHHITOXKAET BOZOEMBI, JIECHI, 3arPA3HSIET BO3IyX.

IMpn m3yuenun Temsl auddys3nsa, y9eHHKH 7-rO Kiacca 3HAKOMSTCS C TeM, YTO 3TO SIBICHHE CIYXHUT
MIPUYUHON PacIIpOCTPaHEHHUS 3arps3HEHNS B BO3yXe, BoAe U mouBe. CHIIBHBIMH 3arpsI3HUTEIIME aTMOC(hEpHI
B OCHOBHOM SIBIISTIOTCSI METAUTypTUUECKHE M IIEMEHTHBIC 3aBOJBI, BEIOPACHIBAEMBIC MMM Ta3bl U YACTHIIBI
BeleIcTBUE UG Py3HH IPOHUKAIOT B PACTEHHS M OPTaHH3M YeJIOBEKa M )KHUBOTHBIX [6].

B mrkoipHOM Kypee GU3HKH NMPH M3YyYEHUH TEIIONPOBOJHOCTH MOXKHO MOIYEPKHYTH, YTO PBHIXJIBIA CHET
COJZIEP)KUT MHOTO BO3JyXa, KOTOPBIH 00JaJaeT IUIOXOH TEIUIONPOBOIHOCTBIO, HO3TOMY JUISi COXPAaHEHHS B
3MMHee BpeMs II0CEBOB, IUTOJIOBBIX JIEPEBbEB IPOM3BOIUTCS CHEr03aiepKaHue.

B matepmane 8 kiacca o IBHTaTeNsX BHYTPEHHETO CTOPAaHMS M MAPOBOH TPYOBI IIKOIFHHKAM MOXHO
pacckasath, 9TO B IpoIiecce paboThl JBHUTATENs BHYTPEHHETO CTOPAaHUs NMPOHMCXOIHUT BBHIOpOC B atMochepy
OTPOMHOTO KOJIMYECTBA BBIXJIONHBIX Ta30B, 3aTrPA3HSIIONIAX OKPYXKAIOIIyIo cpemy. [1o XuMudeckoMy cocTaBy
U TIPOMCXOXKACHUIO He(PTh OIM3Ka K MPUPOJHEIM TOPIOYMM ra3aMm. Peaknust cropaHust OeH3MHA MPOHCXOJUT
o cienyroiei cxeme [6, 7]:

Cs¢Hys + 90, - 7H,0 + CO

OTciofma BUIHO, YTO AN TOJHOTO CTOPAaHHS CMECH U KaKIOM MOJeKynasl OeH3uHa Tpelyercs

pUONM3UTENFHO 9 MOJIEKYIT KHcIopoaa. Torjja MO>KHO 3aIHcarh, 9To

mg M6 _ 86

mKuC MKMC 32
riie My - Macca Gen3una, My, - Macca kuciopona, My - monspuas macca 6ensuna, M, - MonspHas
Macca KUCIIOpoJa.
B HOpMaBHBIX YCIOBHAX OOBIYHO B Bo3Ayxe comepxutcs 23% O,, O3TOMY MOXHO 3aIHCaTh

ms  023-M; 023-86 1

m,  9M, 9.32 15

Jnst momHOTO CropaHus cMecH O€H3MH-BO3XyX TpeOyercst mpuOmmsurensHo 15 kr Bo3myxa. Omun
JIETKOBOH aBTOMOOWIIb MOTJIOIIAET €KETOMHO W3 aTMocdeps! Ooiblie 4 TOHH KHCIOpOJa, BHIOpAcHIBasi C
BBIXJIONHBIMU Trazamu npumepHo 800 kr okucu yriepoza, oxkoino 40 xr okucu aszora u moutd 200 kr

Pas3IM4YHbIX YIJIEBOAOPOOOB. W3-3a HemosHOTO CropaHusi B JABUTAaTEJIC aBTOMAIIWHBI 4aCTb YIJICBOJOPOJAOB
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%81%D1%8B%D1%80%D0%BE%D0%B9_%D0%BD%D0%B5%D1%84%D1%82%D0%B8

MpEeBpalIaeTCs B Caxy, COAEPKAIIyI0 CMOJMCThIE BemlecTBa. B 1 1 GeH3nHa MoXeT comepxKaThesi OKoio 1 T
TETPadTIO CBUHIA, KOTOPHIA pa3pymiaeTcs M BhIOpackIBacTCS B BHIE coequHEeHWH cBuHOA [5]. Bimskoe k
TOKCHYHOMY YPOBHIO COJIEp>KaHHE CBHHIIA B OpPraHH3Me HaOJIIOJaloCh y JOPOKHBIX MOJHIEHCKHX U Yy TeX,
KTO TIOCTOSTHHO TIO/IBEPTaeTCsl BO3JCHCTBHUIO BHIXJIOIHBIX TA30B aBTOMOOMITCH.

TerutoBbIe MaMHBI UX SKCIUTyaTalys BBI3BIBACT NMAPHUKOBOH 3((EeKT, 3arpsi3HEHNS MTOYBEI, BOJOEMOB 1
BO3IyXa.

IMpm u3ydyenun ¢oTtocuHTe3a oOpamiaeTcs BHHUMAaHUE Ha XHMHUYECKOE MEHCTBHUS CBETa, PpACTEHUS
SIBIIAIOTCSA HCTOYHHKAMH KHCIOPOAa.

C nmnomompio yIbTpa3sByKa MOXHO TIIPEBpaIlaTh OMAacHbIE JUII OKpY)Kamomed cpeipl OTXOIbI
MIPOMBIIIUIEHHOTO TIPOM3BOJICTBA B IIOJIE3HBIE, HAlpUMep, YJIAaBIMBATh BHIOpachBaeMbIH B aTMochepy
HEKOTOPHIMH XHMHYECKUMH 3aBOJaMH aMMHAK M IIPEeBpallaTh €ro >KUAKOE WIM TBEpPIOE BEIIECTBO,
HE0O0XOIMMOe JUISl HEKOTOPBIX XUMHYIECKHX TEXHOJIOTUIECKHX IIPOIIECCOB.

[Ipy n3nokeHNM SAEPHBIX PeaKIUH oOparaeTcsi BAUMAHHE Ha TO, YTO HEHTPOHBI IMMPOKO TIPAMEHSIOTCS B
MUpHBIX [IEJSIX U IPEXAe BCEro Ha aTOMHBIX 3JIeKTpocTaHIusAX. OOIydeHre TakKe NPUMEHSETCSl B CelbCKOM
XO3HCTBE AJIs1 MOBBILICHNS Ka4eCTBA 3€pHA, MOBBIIIEHUS ypoxaifHocTH. Ho 00iTydeHuss MOTyT HECTH U CMEpPTb.
B3pbIB HEUTPOHHOI OOMOBI YHHUTOKAET BCE )KUBOE, pa3pyIIacT €CTECTBEHHYIO IPUPOIHYIO Cpeay.

[Tpn m3ydeHHMn sAAEPHON PHEPTUH INKOIBHHKH 3HAKOMSTCS C TEM YTO, KaK PaJHOAKTUBHBIC U3ITyYECHUS
3arpsI3HAIOT aTMOC(EpHBIA BO3AyX. PammoakTwBHBIE BellecTBa MOMagaeT B aTMocdepy TpeMs IyTsIMU:
€CTECTBEHHBIMH, INPOHMCXOSIIIMMHE B IIPUPOJE; NpU paboTe aTOMHBIX YCTaHOBOK, H00bIde M 00paboTke
paIMoaKTHBHBIX MaTepPHAJIOB, a TAK)XKE B PE3yJIbTAaTe SAEPHBIX B3PHIBOB.

B Hactosiee Bpemst ycIliemHO BezeTcs paboTa MO OYHMCTKE AIIIEPOHCKOrO IMOIYOCTPOBa OT ONACHBIX
orxoznoB. 13 ropono baxy u Cymraut, CBO3AT OIAacHbIC IIPOU3BOJCTBEHHBIC OTXO/bI PA3IMYHOIO COCTABA U
XpaHAT B HAIMOHAJIBHOM IIGHTPE IO YNPABICHHUIO OMACHBIMH OTXodamu. B Tom umcme 2012 roxy Obut
3aBEpIIEH NPOLECC YTHIN3ANN BPEAHBIX MaTepHaoB [8§].

EctecTBeHHOE 3arps3HeHHe arMoc(epHOro BO3AyXa Ha TeppHUTOpHH AsepOaifpxaHckod PecmyOmmku
MIPOUCXOANT B CBSI3H C M3BEPKEHUEM T'PA3EBBIX BYIKAHOB, BEIBEPTHIBAHHSA TOPHBIX MOPOJ, JTECHBIX IOXKapOB,
CHJIBHBIX BETPOB U JPYTUMH COOBITHSMH. B pesyinbrare m3BepikeHus ByjkaHa B aTMocepy BHIOpachIBaeTCs
TIeTIeNl U JpYyTHe BPEAHBIE Ta3bl, YTO CIY)KUT NMPUYNHOHN YBEITHMUYCHUs KOJIMYECTBA yIriIepoaa Ha HIDKHEM CJIoe
aTMoc(epbl, OKa3blBas OTPUIATENBHOE BIUSHHE OKPYKAIOIIECH CPeIbl.

OCHOBHBIE TIPEINPUATHS, 3arps3HsIonIe aTMochepHbId Bo3nyX B A3epOaiipkanckoit Pecriydimke, - 910
npeanpuatuss 1mo HedTenoObe Hu HedrenepepaboTKe, XUMHYECKHH MPOMBIIUICHHOCTH, JSHEPTeTHKH,
TpaHCIIOPTa, MIPON3BOJCTBE CTPOUTENHHBIX MAaTEPHAOB, YSPHBIM U IBETHBIM METAJIAM, PACIOJIOKECHHEBIE B
OCHOBHOM B roponax baky, ['samka, Cymrant, Munredayp u lllupBan. OHu BBIOpachBalOT B aTMocdepy
OTPOMHOE KOJIMYECTBO YrapHOTO Ta3a, OKHCIM a30Ta COEAWHEHHH Cepbl, YIJIEBOAOPOJA, YCTOMIHMBBIC
OpPraHU4ecKue 3arps3HUTEIM W Jp. BPEJHbIC BEIIECTBA. YBEIWYCHHE KOJIMYECTBA aBTOTPAHCIOPTHBIX
HCTOYHHUKOB B baky pe3ko yBENIMYMIIO KOJHMYECTBO BPEIHBIX BHIOPOCOB B atMocdepy OT MOOMIBHBIX
HCTOYHUKOB M COCTaBHIIO MpUOIMM3uTensHo 5S0% 00X BEIOPOCOB.

[IpoMbluuTeHHBlE W OBITOBBIE OTXOJBI 3arpsi3HAIOT 3HAYMTENBHYIO 4YacTh 3EMEJbHBIX y4YacTKOB,
MPUTOJHBIX A CENbCKOTO XO3SIMCTBA, OTPHIATENHHO BIUSIOT HA aTMoc(epy, BOIHBIE W pPacTHTEIbHBIE
pecypesl. C 1enbio MpeoTBPAIIeHNs 3TOTO JUI 3aXOPOHEHHSI TAKUX OTXOJIOB BeeTCs paboTa cO CTOPOHEBI
locynapcrBennoit Hedtsroit Kommanum AsepOaiimxanckoir Pecnyomuku. [lo mamaemM 2015 1., oOmee
KOJIMIECTBO MPON3BOCTBEHHBIX OTXO/I0B Ha MPENPUATHSIX COCTaBIIIO 0K0JI0 2500 TOHH.

Teppuropust AsepOaiijkaHckoit PecryOnmkn pacrosniokeHa B FOrO-BOoCTOYHOM dyact KaBkaza m ¢
TEPPUTOPUH COCEIHUX IOCYIapCTB CIOJIa TEKYT CIHUIIKOM 3arpsi3sHeHHble Bojbl. Pexa Kypa, Apakc n Xakara u
TaKXXE ps2l BOAOXPAHUIUIL CUJIIBHO 3arpsA3HAIOTCA OBITOBLIMU U IPOMBIIIJICHHBIMA OTXO01aMH, BBIITYCKa€MbIMU
u3 ropojioB I'py3un, Apmennu u Hpana.

B Hacrosiee BpemMs B pecryOnuKe BEeIyTCS YCHJICHHbIE paboThl Mo OOpbOe ¢ 3arps3HEHHEM BO3JyXa
OKpyxaromel cpensl. B pamkax I'ocrporpaMmsl co3maH bamaxnHCKHi 3aBOA 1O OYHINCHUIO M CXKIKEHHIO
TBEPABIX OBITOBBIX OTXOJOB. DTOT 3aBOJ OTHOCHTCS K UETBEPTOMY ITOKOJICHHIO 3aBOJOB IO YTHIIH3AINH
OTXOJIOB M COOTBETCTBYET MECTHBIM U €BPOIICHCKIM CTaHIApTaM 3alUTHl OKPYKAIOIIEH Cpebl.
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Annomayusa: memooom 6HYMPUKIEMOYHO20 OMEeOeHUs NOMEHYUalo8 Ha npenapame nepoy3upyemozo
MO32a JASYWKU UCCIe008ANUCy HEUPOHbl MeOUAnbHOU pemukyisapHou @opmayuu (MP®) 6 omeem Ha
CMUMYIAYUIO nepeonell 6emeu eCmubyIsIpHO2O HEPEd, a MAKICe WeliH020 U NOSCHUYHO20 OMOeN08 CNUHHO20
Mo32a. B omeem Ha cmumynsyuio 6ecmubyispHo20 Hepea Obliu 3apeSucmpupo8anbl AHMUOPOMHbLE, MOHO- U
noaucunanmuyeckue nomenyuanst Ooeticmeus (II[). B omeem Ha cmumyisyuro 6blueyKA3AHHbIX OMOEL08
CRUHH020 MO32a ObLIU 3apecucmpuposansvt awmuopomusie I1J]. Toxazano, umo ueiuponvt MP® axmuero
yuacmeyiom 8 peanu3ayuu O8UNCEHU Op2aHu3md.

Kntouesvie cnosa: meouanvhas pemukyisApHas opmayus, CRUHHOU MO3e.
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Abstract: neurons of the medial reticular formation (MRF) in response to stimulation of the anterior branch of
the vestibular nerve, as well as the cervical and lumbar sections of the spinal cord, were studied by the method
of intracellular potential derivation on a preparation of a perfused frog brain. In response to stimulation of
the vestibular nerve, antidromic, mono-, and polysynaptic action potentials (APs) were registered. In response
to stimulation of the above spinal cord sections were registered antidromic APs. It has been shown that MRF
neurons are actively involved in the implementation of body movements.

Keywords: medial reticular formation, spinal cord.
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BBez]e}me. ﬂBl/Il“aTe.]'leaﬂ AKTUBHOCTbL OpraHu3Ma - pe3yJsibTaT CJIOXKHOTO BS&MMO}ICP’ICTBI/I?[ MOTOPHBIX
CTPYKTYp TOJIOBHOI'O U CHHUHHOI'O MO3ra. peTl/Il(yJ'lOCl'[I/IHaIleble HeﬁpOHbI, PAacCIIOJIOKEHHBIE  MEXIY
CYyINpaciMHaJIbHBIMU CTPYKTYpaMu W CIUMHHBIM MO3IOM, WIParOT KIHOYEBYI0 HHTETPATUBHYIO PpOJIb BO
B3aMMOJICHCTBHUHM HHTErPalMsA-BBIIIOJIHCHNE ABWKCHHH. B peTuxyisipHOl (opmanmu pacrosaraloTcsi MHOTHE
CIIOXKHBIE TeHTpBI. ONpeeeHHble 00IacTH MPOOITrOBATOTO MO3Ta BIMSIOT HA MOTOHEHPOHBI CIIMHHOTO MO3Ta.
Omn  OynpOapHble HEHpOHBI HAXOAATCS TI0[ BO3NEHCTBHEM BBINIENeXammux obmacteil wmosra. B
BEHTPOJIATEPAIBFHON YaCTH PETUKYISIPHON (hOpMAIMH MPOAOITOBAaTOTO MO3Ta BEISIBIIEHA TPYIINa KIETOK, KOTOpast
OKa3bIBaeT TOPMO3HOE BIMSIHHE Ha CHHHATBHBIE pediekchl. KieTkm mopcaibHOI dYacTH PeTHKYISIpHON
(dopmarmy 00ecreurBalOT OCYIIECTBICHHE CHMHAIBHBIX pediekcoB [1]. Perukymno-criMHaIbHBIA TpakT
HanboJiee peBHsIs LepeOpo-ClIMHaNbHas ciucTeMa. Ha miiekonmuraromux nokaszano, yro MP® nosydaer BXomasl
u3  BecTUOYJSIPHOH cHcTeMbl. MoOp(OJIOrHUecKUMH HCCIECAOBAHUAMH OOHAPY)KCHO HAJIMYME BOJIOKOH,
HAYMHAIONIMXCS B BECTHOYJSAPHOM SIpE W OKaHUYMBAIOIIMXCS B PETHKYJspHOI dopmarmu (PD). Mmmynbcel,
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MOCTYTAIOLIME U3 BECTHOYIAPHBIX SIIEp HA CHMHANBHbIE MOTOHEHPOHBI, MOTYT OBITH ONOCPEIOBAHBI TAKXKE
yepe3 peTUKYIIO-CIIMHAIBHBIC HEHPOHEI [2].

B »BomronmonHoM acrnekre, aMpuOuK Hamboee MOAXOMAT IJISI UCCIICIOBAHHS IIPOIECCOB YIPABICHUS
JIBIDKEHHMSIMH OPTaHM3Ma, B CBS3M C Pa3BUTHEM YETHIPEXKOHEYHOCTHOTO Teld U C YaCTHYHBIM WU ITOJHBIM
nepexosoM Ha cymy [3]. MoTopHble cTpyKTyps! ampubuii HanmeHee nuddepennpoBansl. TeM He MeHee, HX
BeCTHOYIAPHBIE s[pa MHTETPHPYIOT CHTHANBI U3 PA3NUYHBIX OTAEIOB HEPBHOM CHUCTEMBI M BIUSIOT Ha
JIBUTATEeNbHBIE U BEreTaTHUBHBIE IIEHTPBL. BMmecte ¢ P® u Mo3keukoM OHH 00eCIeUHBAIOT PETYISAIMIO
paBHOBecUsI Tella, OPHEHTAllMI0 B TPEXMEPHOM HPOCTPAHCTBE M MOAU(DUKAIMIO MBIIIEYHOTO TOHyca. B
€CTECTBEHHBIX YCIOBHAX HEHpOHbI P® MOryT Takxke aKTUBHPOBATHCA MPH CTUMYISIIUH BECTHOYISPHBIX
peuentopos [2].

B cBs131 ¢ BBIIECKa3aHHBIM, OBIIO BaKHO M3y4YEHHE BECTHOYIIO-PETHKYIIO-CIIMHATIBHBIX B3aHMOCBS3€H.

Metonnl. VccrnenoBanusi MpoBOAWINCH Ha Iepdy3upyeMoM Ipemapare 96 o3epHbIX jrymek (Rana
ridibunda) o6oux moinoB. )XuBOTHBIE HapKOTH3MpPOBAIUCE pacTBopoM MS-222 (0.2 Mr/r). Dnekrpudeckoe
pasapaxenue nepenHeil BerBu VIII HepBa OCyIIECTBISUIOCH ¢ IOMOLIBIO BCACHIBAIOLIETO IeKTpona. s
CTUMYIISIIIMM IIEHfHOTO M TOSCHUYHOTO OTMAENOB CHHHHOTO MO3Ta HCIONb30BANUCh OHUIOIAPHBIE
BOJIb()PAMOBBIE ANMEKTPOABL. DIEKTPUUECKOE DPa3[pa)KCHHE BBIMICYIOMSHYTBIX CTPYKTYP OCYILECTBIISIIOCH
OIMHOYHBIMH yraapamu moctosHHoro Ttoka (0.1-0.2 wmc: 0.05-0.4MA). BHyTpuKIETOYHOE OTBEICHHE
MOTEHIMAIOB NTPOBOAMIOCH CTOYEHHBIMH CTEKJITHHBIMA MUKPOJIEKTPOAAMH, 3aII0OHEHHBIME 2M pacTBOpoM
JIMMOHHOKHCIIOTO Kayst. KOMIIBIOTEpHBIN aHaIN3 TaHHBIX IPOBOJIIICS HocpenctBoM nporpamMm NiDiadem n
Origin 8.5.

Pe3yabsTaTsl n 06cy:xaenue. bruia 3apernctpupoBaHa BHYTPUKIETOYHAsE aKTHBHOCTB 250 peTHKYIISIPHBIX
HEHpOHOB.

[pu crumymsauun nepeaneit Betu VI Hepsa y 20 peTUKyISApHBIX HEHPOHOB BO3SHUKAIU aHTHIPOMHEIC
noreHuuansl gerictBus (1) ¢ KOpOoTKHM, (HUKCHpOBaHHBIM JaTeHTHbIM mepuogom 0.51-1.05 mc (B cp.
0.78+0.18 mc, n=20) npu pa3IUIHOM WMHTCHCHBHOCTH CTUMYJIALMH. MUHHMalbHOE yMEHBIICHUE
WHTEHCHBHOCTH CTUMYJISIIMM TPHUBOAWIO K Hcue3HOBHeHHMIO IIJ] 0e3 mpH3HAKOB BO3HUKHOBEHHMS
nocTcHHanTHYeckoro noteHnuana (puc. 1 A, I', puc. 2 Al). Mcxons U3 MOJIyYeHHBIX Pe3yJIbTaTOB, MOXKHO
MIPEONIOKHTE, YTO B COCTABE BECTHOYIISIPHOTO HEPBA MOTYT OBITh TAK)Ke aKCOHBI PETHKYJISIPHBIX HEHPOHOB.

Crumymsinus  BecTHOyisipHoro HepBa y 230 HeiiponoB MP® BbB3bIBaia XMMHYECKH IepeaaBacMble
Bo30yxnatompe nocrcuHantrieckue noteHiuansl (BIICIT). Jlarentnsii nepuon BIICIT y 174 Heitponos
cocraBmsut 1.1-3.08 mc (B cp. 2.22+0.47 mc, n=174). Jarnsie BIICII umenu OsicTpyro ¢aszy BocxoxxaeHus 1.36-
4.83 Mc (B cp. 2.91+0.0.76 mc, n=69). O6mas amurensHocTh BIICII Konebanace B mpenenax 5.63-13.4 mc (B cp.
9.93+2.3 mc, n=67). [Ipn yBeMnueHNH CTUMYIISIIAN UX aMILTUTY A TpaayalbHO YBEINUUBAIach U nocrurana 0.3-
253 mMB (B cp. 1.08+0.3 mB, n=63). JlambHeiiiee yBeNWYCHHE CHIBI pa3IpaXeHHs TPUBOAWIO K
Bo3uukHOBeHHIO [1]] Ha ocHoBe BIICII ¢ natenTHbIM miepuoaom 1.83-6.73 mc (B cp. 3.92+1.13 mc, n=148) (puc.
1 b, T, puc. 2 bl). YnomsiHyTble BpeMeHHbIE MapaMeTpbl NPAaKTHUECKH HE W3MEHSUINCH IPH Pas3IugHON
WHTCHCUBHOCTH CTHMYJIIIMM, 4YTO Jaio ocHoBaHue mnpuuuciuts 3T BIICII kK  MOHOCHHANTHYECKHM.
MopdonornueckuMH HcciIeI0BaHUsIME Ha IpyjoBoi Jisrymke (Rana esculenta) 1 Ha MEHOTax MOKa3aHO OOMITHE
BecTHOYIApHEIX addeperToB B MP® [4, 5], uTo mokaspiBaeT BEpOATHOCTh MOHOCHHANTHYECKON aKTHBAIIHU
PETHKYIIO-CTUHAIBFHBIX HEHPOHOB BeCTHOYISIpHBIME addepeHTaMu.
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Puc. 1. Akmusayus HelpOHO8 MeOUAILHOU PEMUKYISAPHOU hopmayui 8 Omeem Ha CIUMYIAYUIo 6eCmubyIspHO20 Heped.
A— anmuopomnwuii 117, B — monocunanmuyeckutl, B - nonucunanmuyeckuti BIICII u I1/] npu pazauunot uHmeHcueHocmu
cmumynsyuu gecmubyasaprnoeo nepea. I' - cucmozpamma pacnpedenenus namenmmuvix nepuooos BIICII. ITo eopuzonmanu —

epemsi (MC), No 6epMUKAIU — KOTUHECTEO UCCTe008AHHBIX HEUPOHO8 (1)

Y 56 mneiiporoB MP® 3apeructpupoBanneie BIICII xapaktepuzoBamuchk Ooniee AIUTENFHBIM U
HeCcTaOMJIbHBIM JIATEHTHBIM NMEepHoIoM B mpeneinax 3.15-6.82 mc (B cp. 4.1+0.77 Mc; n=56) B 3aBHCUMOCTH OT
MHTCHCUBHOCTH CTUMYJSIUH. X ¢a3a BocxoxaeHus Obuia B npeaenax 1.36-6.34 mc (B cp. 3.22+0.98 wmc;
n=20), oOrias TIUTEIBHOCTh cocTaBisiia 4.98-17.54 mc (B cp. 11.03£2.33 mc; n=23). Ammauryna BIICIT
Take yBenuuuBanach W jpocrurana 0,41-2.8 mB (B cp. 1.18+£0.54 MB; n=15). [anpHeiimee yBenuueHue
WHTEHCUBHOCTH CTHUMYJISIIMY PUBOIMIO K Bo3HHKHOBeHHIO [1]] ¢ marenTHRIM meprogom 4.26-10.31 mc (B cp.
6.43+£1.28 mc; n=39) (puc. 1 B, I', puc. 2 bl). BrlimeoTrmeueHHBIe BpEeMEHHBIE XapaKTEPHUCTHKH, WX

HECTaOMJIBHOCTh W 3aBUCHMOCTH OT HMHTEHCHBHOCTH CTHMYJDIMH, YKa3bIBAIOT HA IOJMCHHANTHYECKOE
poucxoxaenue [6, 7).
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Puc. 2. Anmuopomnas akmuayusi pemuKyi0-CRUHATbHbIX HEUPOHO8 HA CIIUMYIAYUIO WEUHO20 U NOACHUYHO20 OMOeN08
cnunHozo mosea. A 1-anmuopomusie, b 1 — opmoopomneie I1]] pemukyno-cnuHaibHbix HeUpOHO8 Ha CIUMYIAYUIO
secmubysapHo2o nepsa. A 2, b 2- anmuopommvle omeemol Ha CMUMYTIAYUIO WETHO20 U NOACHUYHO20 OMOeN06 CNUHHOZ0
Mmosea coomgememeenno. A 3, b 3 — omeemul mex dice HEUPOHOS8 HA BbICOKOYACTOMHOE PA30padicenue CRUHHO20 Mo32d. B,
I — 2ucmoepammel pacnpedenenus ramenmuuix nepuodog C- u L- Hetiponos coomeemcmeeHHo

[lpy cTUMYJIALMM CHOMHHOTO Mo3ra y 228 peTHKYJISpHBIX HEHPOHOB, OPTOJPOMHO OTBEYAIOIIMX Ha
pasnpaxeHue BecTUOYIAPHOrO HepBa, BO3HMKanK aHTuapoMHble [1/]. OHu nmenu Takue e 0COOEHHOCTH, YTO U
AQHTUJIPOMHBIE OTBETHI NP BeCTHOYIApHON cTuMyssaiu (puc. 2 A2, b2, A3, b3, B, I'). Knetku, oTBeuaroniue Ha
pazapaxkeHHe MEeHHOTo OT/eNa CIIMHHOTO Mo3ra ObuTH ompefeneHsl kak C-Helipons! (puc. 2 A2, A3, B). Oun
MPOSMPOBAICEH K MICHHOMY W TPyIHOMY OTZAENIaM CHMHHOTO Mosra. JlaTeHTHsIH nmepron maHHBIX [1/] ObUT B
npenenax 0.37-1.66 mc (B cp. 0.7+0.22 mc; n=105). Knerky, akTHBHpyeMble TPH CTUMYJISIIAHA TTOSICHHIHOTO
otnena — L-meiiponsl. Ilocnennne MpoenypoBaiich K IMOSICHUYHO-KPECTIIOBEIM OTAENAM CIHHHHOTO MO3Ta.
JlarenTabiii mepuox nanHbIX [1/] coctasmsut 0.51-1.8 mc (B cp. 1.05+0.3 mc; n=123) (puc. 2 b2, B3, T') [7].

Jloka3zaHo, YTO PETHKYJIO-CIIMHAIbHBIE HEHPOHBI paccesiHbl HeOONbIIMMH Ipynnamu mo Bceit MP® u ne
obpasyror sapo [8]. Hawnyummit »¢dexT oTBemeHHs MOTEHIHMANOB HAOMIOAANCS TPU  BBEIACHHU
MHKpPODJIEKTPOJa B 00JIaCTh JTHAa YETBETOrO JKemyno4yka Ha 1.5-2 MM KkaypanbHee BXOJa BECTHOYISPHOTO
Hepsa, 200-500 mMkM saTepanbHee cpenei mmuuu 1 Ha rryoune 500-1000 MKM OT JOpcanbHON MTOBEPXHOCTH.
AKCOHBI PEeTHKYJIOCITHHAIBHBIX HEHPOHOB aM(pHOHil B COCTaBE BEHTPAIbHBIX KAHATHKOB MOHOCHHANTHIECKH
KOHTaKTHPYIOT ¢ MOTOHEHpOHaMM LIEHHOr0 U HOSACHUYHOro yronmieHuil. Ha xomkax mokxaszaHo, 4ro 81 u3
191 peruxyno-CIMHAIBHBIX aKCOHOB oKaHUMBaIHCh Mexxy Ce2 u ThS, 21/49, oxanumBannce Mexxy ThS n
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Lu$5, u 34/61 pnocturamu Lu5 [9]. Jloka3aHo, 4TO 3aperucTpupOBaHHbIE MOHOCHHANTUYECKHE PEAKIUU HMEIOT
BO30YANUTEIBHYIO IPAPOLY.

Z[aHHI)IC OTOr0 HCCJICAOBaHUA HAIJBIAHO IIOKAa3bIBAlOT POJIb PETHUKYJIOCITUHAJIBHBIX HeﬁpOHOB B

peaim3anu BCCTI/I6yJ'I${pHOFO BO3JICUCTBYS Ha CIIMHAILHBIC MOTOPHBIE MEXaHU3MBI.

10.
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Annomayusn: 6 cmamoe uziodCceHbl Pe3yabmMambl U3Y4eHUsl U OYEHKU 8030€lCMEUst PA3IUYHbIX 3A2PA3HAIOUWUX
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Abstract: the article presents the results of studying and evaluating the impact of various pollutants on the
phytobiota of an urban area using various bioindication methods.
Keywords: bioindication, bioindicator, ecology.

VK 574.2

Ha ceromusiHuii [eHb CYLIECTBYIOT NMPOTHBOPEYMBHIC JaHHBIE 00 JKOJOTHYECKOW OOCTAaHOBKE paioHa
Jlanmnosckuii B ropone Mockse. IlosToMy mpenctaBiseT OONBIION HHTEpeC IpPOBEpKa ITUX JAHHBIX H
YCTaHOBJIEHHE HCTHHHOTO 3KOJIOTUYECKOTO COCTOSTHHS paiioHa.

B xo0z1e u3ydeHUsI HICTOYHUKOB 3arpsi3HEHHs] OBUTH BBISIBIICHBI OCHOBHBIC BEIIECTBA, BO3JICHCTBYIONINE Ha
YeI0BEKa M Ha OKPYKAIOUIYIO CPENy.

B paboTe nmpoBOAMINCH HCCIIEI0BAHUS ACPEBLEB, TOXKIEBBIX YEPBEii, a TAKXKE CHE)KHOTO TIOKPOBA.

VY nepeBbeB B MaHHOM paiioHe ObUIM BBISABICHBI Takdue 3a00JEBaHUs, KaK KPAaeBOH U MEMOKHIKOBBIH
HEKpO3, XJIOPO3 JINCTHEB U Aedoanarus.

Puc. 1. IIpumep pe3ynomama anmpono2eHHo2o 8030eticmeus Ha 0epegbs

Hanuuue NoKAeBIX YepBeil TOBOPUT O 3/10POBbE H IJI0JOPOANH TTOUBBI.

B Xxozme mccnenoBaHus ObUI MPOBEACH aHAIM3 CHEXHOTO MOKPOBA C HCIIONB30BAHMEM Kpecc-canara U
Canara AiicOepr kak OnouHaMKaTOpoB. [IpoOsI cHera ObUTM 0TOOPAHBI HA PA3IMYHBIX yYacTKaX.

Pesynbratel HWccnenoBaHMs OWOMHIVKAIMKM TO JAEPEBbSIM M CHETYy TOBOPAT O HeONarompusTHOM
9KOJIOTUYECKOH OOCTaHOBKE NaHHOrO paioHa. HeraTMBHO BIIHAET Ha OKPYKAIOILYIO CpeAy IOCHINaHue
MEeNIeX0THBIX JOPOT peareHTaMu, YTO HOATBEP.IHII OIIBIT C TPOPACTAHUEM POCTKOB.

Puc. 2. [Ipopocuue pocmku caramos
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BrisiBiieHHbIE 3arps3HSIOUIME BEUIECTBA HEraTUBHO OTPAXKAIOTCSI Ha 3JI0pOBbE HACEJIEHUS, YTO
MOJTBEPIKIACTCS pe3ylibTaTaMH OIIGHKH JaHHBIX Poccrata: B W3y4aeMoOM paifoHe umeercs OoJbIioe
KOJIMYECTBO JIIOACH C 3a00JCBaHUSMH KPOBHU, JBIXAaTENBHBIX IyTCH, HEPBHON CHUCTEMBI, a TaKXke C
Pa3IMYHBIMU OHKOJOTMYCCKUMH 3a0oseBaHusAMHU. [laHHBIC 3a00JICBaHUS TNPOBOIUPYIOT BHINICYKa3aHHEIC
BEIIECTBA NP UIUTEIHLHOM BO3ACHCTBUH HA OPTaHU3M.
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2. Canxm-Ilemep6ype

AHnHOmayua: cmamvs co0epicum OauHvie 0 NPOBeOeHUU IKCHEPUMEHMATbHBIX UCCIe008aHUL NOBbILUEHUS
0osizogeyHocmu  3y0uUamuix 3ayenienuil azpe2amos mpancmuccuu. B pabome packpeimo codepoicanue
MEMOOUKU — NPOBEOeHUsT  IKCNEPUMEHMANbHBIX — UCCLe008AHULl  GNUSAHUA — PA3TUYHLIX — NPUCAOOK  HA
mpubomexHuyecKue COUCMEa NOGPeXCOEHHbIX conpsidicenutl. Pazpaboman memoo yCKopeHHo20 onpedeeHus.
BENIUYUHBL JIUHEUHO20 U3ZHOCA NOOBUICHBIX CONPANCEHUL, NO36OISIOWULL 3HAYUMETbHO COKPAMUMb 6PemMs
uccnedosanuil. Ilpeonosicennas Mmemoouka pacuéma JIUHEUHO20 U3HOCA NO380Jisiem Oblcmpo U MOYHO
uzMepsimb 6eUUUHbL USHOCA Oemainetli mawiun. [Ipedcmagnennas Memoouxa npogeoeHUst SKCRePUMEHMAbHbIX
Uccned08anull 001208e4HOCU 3Y0UaMbIX 3ayenieHull N0360JiAem CyWeCmeeHHo No8blCUmMyb IPeKmusHOCmb
OYEHKU NPUMEHSEMbIX NPUCAOOK 6 MACIAX, d MAKICe 3HAYUMENbHO COKPAMUMb NPOOOINCUMETLHOCTIb
IKCNEPUMEHMANLHBIX UCCIEO0BAHUIL.

Knrwuesvle cnosa: cmazounas cpeda, mpubomexnuueckue CE0UCMEd, JUHEUHbI U3HOC, XAPAKMepucmuky
UBHAUUBAHUSI.

EXPERIMENTAL STUDIES OF INCREASING THE DURABILITY OF
MOVABLE JOINTS OF TRANSMISSION UNITS
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Abstract: the article contains data on the conduct of experimental studies of increasing the durability of the
gearing of transmission units. The paper reveals the content of the methodology for conducting experimental
studies of the influence of various additives on the tribotechnical properties of damaged mates. A method has
been developed for the accelerated determination of the magnitude of the linear wear of movable mates, which
makes it possible to significantly reduce the research time. The proposed method for calculating linear wear
allows you to quickly and accurately measure the wear of machine parts. The presented method of carrying
out experimental studies of the durability of gears can significantly increase the efficiency of evaluating the
additives used in oils, as well as significantly reduce the duration of experimental studies.

Keywords: lubricating medium, tribological properties, linear wear, wear characteristics.

TpaHcMECCHOHHBIE Macia MPUMEHSIOT JUTsl CMa3bIBaHUS arperaTtoB CUJIOBOM TPAaHCMHUCCHH - KOPOOOK Iepenad
pa3faTouHBIX KOpOOOK M TJIABHBIX Iepenad, MpeCTaBIIONMX co0oi 3y0daTslie mepemaqn: MIUIMHAPUIECKHE,
KOHHMYECKHE, CITHPATBHO-KOHIYIECKUE, THIOUIHEIE.

3y0uaTele Tepenaun CMa3bIBAIOT, KaK MPABHJIO, METOJOM IIOTPYXKEHHS M Pa3OpBI3THBAHMS Maciia WIIH ITIOT
JIABJICHUEM B COUETAHNH C Pa3OpBI3THBAHHUEM. YCIOBHS pabOThI 3y0UaThIX Mepeaad XapaKTepH3yIOTCS BEICOKUMH
YIENbHBIMH JIaBIEHHSAMH B MECTaX KOHTAKTOB 3yObEB, OTHOCHTENBHO OOJBIIMMH CKOPOCTAMH IEpPEeMELICHUs
TPYIMXCS TOBEPXHOCTEH 1 3HAUUTENBHBIMYI KOHTAaKTHBIMU TEMIIEpaTypaMu. TPyIHecst AeTanu 3y0uaThIX nepenad
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paboTaroT, Kak MpaBUJIO, B PEXMME I'PAaHUYHON CMAa3KH, MO3TOMY Ul BOCHPHSITHS BBICOKMX HArpy3oK, Macjo
JIOJDKHO 00JIafaTh JOCTATOYHO OOJIBIION BS3KOCTBIO M XOPOIIMMHU CMAa3bIBAIONIMMH, HPOTHBOM3HOCHBIMH M
IIPOTUBO3aJUPHBIMU CBOMCTBAMU.

ITo 'OCT 23652—79 B 3aBUCHMOCTH OT BI3KOCTH, 00JIACTH IIPUMEHEHHUS U COCTaBa yCTAHOBJIEHO BOCEMb
Mapok TpaHcMUcCHOHHBIX Macen: TCn-14,5; TOn-15; TCn-10; TCn-14; TAn-15B; TCn-15K; TCn-14rum,
TAO-17u.

Jns mpoBeneHHs SKCIEPUMEHTATbHBIX HCCIEIOBaHUM cMa304Has cpena s ucneltanuid (Macimo TCm-
15K) Gp1a BeIOpaHa ¢ y4eTOM PEKOMEHAAIUH ISl OTCYECTBEHHOW TEXHUKU.

AHanM3 KOMIIIEKCHOTO BIIMSHUS Pa3iINYHbIX (PaKTOPOB Ha (PyHKIMOHAIBHBIE CBOHCTBA MHOTO(AKTOPHOM
CHUCTEMBI NT03BOJISIET OCYHIECTBUTH METOJ] MaTEMaTHYECKOIO MOICINPOBAHUS TaKOH cHcTeMbl. [l MoTydeHust
HHTEPIOJMOHHON MOAENN CMa304HOIl KOMIIO3MILUM, KOTOpas mpencraBisier cMmech npucagku CIIO-TP u
TpaHcMHcCHOHHOro Macina TCn-15K, HamMu ucHonb30BaH MaTeMaTH4ecKuil MeTOoJA  IUIaHMPOBaHMSA
MHOTO()aKTOPHOTO AKCIEPUMEHTA.

V3MeHeHNUsT CBOMCTB HMOBEPXHOCTHBIX CIIOEB B MPOIECCe TPEHUS BBI3BIBAIOTCS AeiicTBHEM (HaKTOPOB,
3aBHUCAIINX OT UCXOJHOTO COCTOSHHS 3THX CJIOEB U YCIOBHH 3KCIUTyaTalluu.

K skcmryaTaliMOHHBIM (DakTOpaM, BIMSAIOIINM Ha (OPMHPOBAaHHE PabOYEro COCTOSHHUS NMOBEPXHOCTHBIX
CJIOEB, OTHOCSATCS:

CKOPOCTh NTEPEMEIICHUS;

Harpyska;

TeMIIepaTypHbIA PeXUM B 30HE KOHTAKTa;

cMa304Has cperia.

VYewms B arperarax TPaHCMHCCHH aBTOMOOWIEH IepelaloTcs OT OJHOM JeTaly K ApYyrod depe3 OoJbIuve
OIOPHBIE IO, HO, KPOME TOTO, HEPEAKO BCTPEUAFOTCS COCPENOTOUCHHBIE TMHEHHBIC HITH TOUCUHBIE KOHTAKTHI.
IToBepXHOCTHBIE CIIOM MeTalla HAXOAATCA TIOJ IMKIMYECKMMH HAarpy3KaMH, BBI3BIBAIOIIMME Ae(opMaruio
Metaima. [Inactudeckas medopmarysl JOKaTbHBIX 0OBEMOB ITOBEPXHOCTHBIX CIIOCB METalla CIHOCOOCTBYET €ro
YIIPOYHEHHIO.

Tpuboxumuaeckue 1 TpubodU3nIecKkne H3MEHeHNs, 00YCIOBICHHBIE BBEJICHUEM IIPUCAIKU B TPHOOCHCTEMY,
(HMKCUPYIOTCS CIIEYFOIIMMY OLICHOYHBIMU ITapaMeTpaMu: H3HOC, TEMIIEpaTypa CMa304HOH CpeIbl, MOMEHT TPEHHS.

[Mpodunorpamma NMo3BoIIET MOMYIHTH TpadHUIECcKyI0 3alUCh penbe(ha H3HONICHHOW ITOBEPXHOCTH, YTO JaeT
BO3MOXKHOCTb CYJJUTb O paclipeieJIeHUH 110 Hell M3Hoca.

INockonbKy BenMMUMHA W3HOCA W TEMITEpPaTypa CMA30YHOH Cpelbl MO YPOBHIO 3HAYMMOCTH BBIIEIIIOTCS U3
BBIXOJIHBIX ITAPAaMETPOB M OLEHHUBAIOTCS KOJMYECTBEHHO, IE1€CO00pa3sHO MMEHHO, WX, NPUHATH 32 KPUTEPHH
OINTHMM3AIMi BBIOOpPE TWMA M KOJIMYECTBA MPHCAIKH, WHAYEe TOBOPS, MHTEHCHBHOCTh M3HOCA M TEMIeparypa
CMa309HOM Cpebl ABISIOTCS (PyHKIHEH BXOIHBIX TTApaMeTpOB.

Mertonuka 1a60paTOPHBIX UCTIBITAHUI COCTOMT U3 ABYX 3TAIlOB.

Ha mnepBom srane pemaercs 3ajaua omnpeneneHus Hawitydniell koHueHTpaimu npucaaxku CIIO-TP B
TpaHcmuccronHoe Macio TCn-15K. C artoif menblo peanm3yercst cepus OAHO(AKTOPHBIX SKCHEPHMEHTOB, B
KOTOPBIX HW3MEHSeMBIMH (aKTOpamy SBIIIOTCS: CKOPOCTh CKOJIBXGHHMSl M Harpyska, JSHCTBYIOIIME Ha
HCIBITHIBaEMBIC 00pa3IbL.

C nenbro BBISIBICHHS 3aKOHOMEPHBIX M3MEHEHHH, IPOUCXOISIINX B TPHOOCHCTEME «POJIHK - POITHKY» MPH
BapbHPYEMBIX:

X1 — V¢ - CKOPOCTH CKOJIbKEHUS;

X, — P - Harpy3ke;

X3 — A - KOJIMYecTBe MPUCAIKU, BBOIUMON B CMa30YHYIO Cpelly. OblI HCIOJIb30BaH CTATHCTUUECKUH METON
IJIaHUPOBaHUA MHOFO(l)aKTOpHOFO OKCIIEPUMEHTA C IIPUMEHEHUEM JIMHEHHOTO MHO>XKXECTBECHHOI'O
PErpeCCUOHHOTO aHaJIN3a, MO3BOJIMBIIECTO IMOJIYYUTh MAaKCUMAJIbHO l'IpI/I6J'lPI)KCHH]>Ie MaTeMaTUYCCKUEC MO/JCIIN
BJIMSTHUSA (baKTOpOB Ha NPUHATHIC OLICHOYHBIC MapaMETPhI:

y; — I - u3HOC MOBEpXHOCTH 00pa3na;

y, — T°C - TemmepaTypa cMa304HOIi CpeJIbL.

IMpm mpoBeneHnn OAHO(MAKTOPHBIX AKCIICPHMEHTOB YPOBHH BapbHUPOBAHMS HA3HAYaId B TaKOM
KOJIMIECTBE, YTOOBI MOXKHO OBIIO IIPOCIIEANTD 3a BIUSHUEM (PaKTOpa Ha IMPOIECC BO BCEM AUaIa3oHe.

OGpaGOTKa OKCIICPUMECHTAJIBHBIX  JaHHBIX IIPOU3BOAMJIACH B COOTBETCTBUM C INPUMCHACMBIMU
METOIUKaMH C Hcrnonb3oBaHueM KommbloTepHol mporpammbl  «STATISTICA 6.0». PesynbraTs
OIHO(AKTOPHBIX JKCIHEPUMEHTOB IO3BOJIMIIM YCTAHOBUTh HauOojee palHOHAIBHYIO KOHIEHTPAIMIO
npucanky CIIO-TP npu ckopocTsax CKOMbKEHUs B Trana3one oT 1 1o 4 m/c.

O000meHHbIe 3aBICUMOCTH BEJTMYMHBI H3HOCA U TEMIIEPATyphl OT MPOLEHTHOTO COAEPKAHMS IPHCAIKH
TI0 pe3yJIbTaTaM OAHO(pAKTOPHEIX IKCIEPHMEHTOB IIpeACTaBIeHs! Ha Puc. 1, 2.

JlanpHelie HUCCIeNOBaHUS BIHMSHUS CKOPOCTH CKOJNBXEHHS M HAarpy3Kd B peXuMe H30HMpaTerIbHOTro
IepeHoca Ha IPHHATHIE OL[CHOYHBIE TapaMETPhI IIPOBOMINCE ITyTeM MHOTO()aKTOPHOTO SKCIEPUMEHTA.
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Puc. 2. 3asucumocms memnepamypsi 00pasyos 8 yCmMaHOBUSUEMCS PeXCUME OM COOePHCAHUS NPUCAOKU 8 MACTAHOU cpede
npu ckopocmu ckonvocenus 1 m/c

Ha BrOpoM 3Tame OIIEHMBAeTCsS BIMSHUE MPUCAIKH TPU IEHCTBHUM HECKOJBKUX H3MEHSEMBIX (HaKTOpPOB H
OTIPEAEIIIOTCS YCIIOBHS POSIBIIEHNE TPHOOTEXHNIECKNX Y(DPEKTOB.

INockonbKy TPOTHBOM3HOCHEIH 1 aHTH(PHUKIMOHHEI 3()(heKTI Ipy JeiiCTBIN MPHCATOK K TPAHCMUCCHOHHBIM
MacjiaM B HCIBITAHHSX IPOSBIITIOTCS TMOCTEIEHHO, TO JUIS BBIIBICHHS 3THX 3(P(EKTOB NEHCTBHS HCIIBITAHUS
JIOJDKHBI OBITh JOCTATOYHO JUTHTENBHBIMI.

Tax Kak Jist POSIBICHHS MPOTHBOM3HOCHBIX JICHCTBUI TpeOyercst He MeHble 90 MUHYT pabOThl B YCIOBHAX
cMa3ky, Bpems mpoBeneHus™ map Tpenus u3 cramu 40XcocraBwio 440 muHyT. [l KOMICHCALIMH BIIHSTHUS
CITy4aifHBIX TIOTPEIIHOCTEH B AKCIIEPUMEHTE, KKIBII OMBIT MPOBOIIIN Ha 4-X 00pasLax, 4To MO3BOJIMJIO MONYIHTh
6oJ1ee TOUHBIE PE3yJIbTaThl U YIIPOCTHUTH IPOLIECC MATEMATHYECKOH 00pabOTKH.

Jlns npoBenieHuns 1abOPaTOPHBIX HMCIBITAHUI M ONPEeNCHHs YCIOBUHA MPOSIBICHHS TPUOOTEXHUYESCKUX
a¢dexToB ncnonszoBancs «Coctas MoMU(yHKIMOHATBHEIN I IPUMEHEHHS B arperatax tpancmuccun BAT
(CII®-TP)». IlpuroroBneHrne CMa30YHBIX KOMIIO3HMIMK TpeOyeMoHl KOHIEHTpalUH OCYIIECTBIIOCH
pazbasnenuem CII®D-TP 6a30BbM TpancMuccnoHHEIM MaciaoMm TCII-15K.

Vcnbrranust mpoBoIMIICH Ha TPUOOTEXHUIECKOM KOMIUIEKCe, Ha Oa3e ManmHsl Tperust 2070 CMT-1. Oburuit
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BHUJI KOMIUIEKca MpeicTaBiIeH Ha Puc. 3, a cxema npoBeieHus TPHOOTEXHUUECKUX UCTIBITAHUI POJIMK — POJIK — Ha
Puc. 4.

Puc. 3. Tpubomexnuueckuil komniexc Ha 6aze mawunsl mperus 2070 CMT-1

OCHOBHBIMH TPHUOOTEXHUUECKUMH XapaKTepPUCTUKAMU SIBIISIIOTCS: CyMMapHasl JIMHEHHass HHTEHCUBHOCTH
0
W3HAIIUBAHUSA 5, MOMEHT TPeHHS My, u TeMneparypa nosepxHoctu Tpenus T C. Onpenenenue MoMeHTa
TPEHUS U TeMIepaTyphl IPELyCMOTPEHO KOHCTpyKuueil Mamunsl Tpenust 2070 CMT-1.

Puc. 4. Cxema mpubomexnuueckozo xomnaexca na oaze mawunvl mpenus 2070 CMT-1:1 — napa mpenus «poauk-poauxy,; 2
— UHOYKMUBHBIL OamMYUK MOMEHMA mperus, 3 — 0amqux memnepamypsl, 4 — 6aHHa Ol CMA304HO20 Mamepuaid, 5 —
yeunumens, 6 - pecucmpupyowuii npuéop

Jlns m3mepennst u3Hoca | ucnone3yercs mpudop IIMT-3 (Puc. 5). C ero momorso u3MepseTcst H3HOC
0o0pas3moB (poJMK) Uepe3 W3MEHEHHE [UIMHBI IWArOHaJM JIYHKH, 3aT€M DPAacCUHUTHIBAETCS HHTCHCHBHOCTH
W3HAIIABAHUA J, 5.



Puc. 5. IIpubop IIMT - 3.

OO0pasubl ISl HCIIBITAHUH, TEOMETPHYECKHE Pa3Mephl KOTOPBIX IPEACTABICHbI Ha Puc. 6, H3roTOBIICHBI U3
cramu 40X, wucCmomp3yeMOH Ui TPOM3BOACTBA INECTEPEH CHJIOBBIX IIepefad OONBIIMHCTBA MapoK
ABTOMOOMJIBHOM TEXHUKH.

Puc. 6. Obpasey ons ucnvimanuii

Tepmuueckass 00paboTka 00pa3lOB MPOU3BOAMIACH IO TEXHOJOTMH HPEIANPUATHS — H3TOTOBUTENS
CEepUMHBIX IIECTEPEH:

- lEeMeHTalus Ha TIyOuHy 1o 1,5 MM;

- 1Beprocth o HRC 60 - 62.

Jlns  wckimrodeHHs OMmMOOK B CepUsX OMNBITOB Bce 0O0paslbl HMMEIOT OJMHAKOBBIE IapaMeTphbl
mepoxoBaroctd. IllnndoBaHueM M NONMPOBAaHHEM HA CTaHKE HOOMBAIMCH CIIEAYIOIIMX I1apaMEeTPOB
MHKpopenbeda MoBepXHOCTH: MEePOX0BaTOCTh MoBepxHocTH 1Mo R, = 0,3 - 0,5.

OxoHuaTenpHOE NUTM(OBAHNE IPOU3BOAMIOCH C 00ECTIEUCHHEM COOTBETCTBHS Pa3MEpOB M HAINIPaBICHUS
MHKPOHEPOBHOCTEH ITIOBEPXHOCTH 00pa3IioB peaTbHONH MHKPOT€OMETPHH MOBEPXHOCTEH 3yObeB MEeCTepeH.

IMocne ycraHOBKM 00pasmoB Ha BajJbl MAalIMHBI TPEHMS IOJ HIDKHUHM 00pasel] yCTaHaBIMBAeTCS BaHHA
€MKOCTBIO 50 MJI ¢ MacJIioM TaKuM 00pa3oM, 4TOObI OH OBUI IIOTPYKEH B MAcCIO HE MEHEE YeM Ha OJIHY TPETb
JaMeTpa.

Bo Bpemst HcHbITaHUI BEOCH HENPEPHIBHOE HAOIIOACHNE U 3aITHCh OCHOBHBIX APaMETPOB TPEHHUSI.

JIIMTENbHOCTh MCIIBITAHMI TPUHUMANAch PAaBHOH BPEMEHHM BBIXOJd HA YCTAHOBMBIIMKCS PEXUM TPEHHS
wroc | 9 IpH WCIOIBb30BaHMHM 0a30BOTO CMa30dHOro Martepuana. Ilocie TpekpamieHust HWCHbITaHHS
pasrpykannck 00pasisl, IPOM3BOAMIACH IOBTOPHAS 3aIHCh HYJIEBOTO 3HAUCHHSI MOMEHTa TpeHws. [loBepxHOCTH
TpeHuss 00pa3IoB MOJBEPTalICh OCMOTPY C TOMOIIBIO arperaTHOr0 MHKPOCKOMA, M3MEpSUIICh MapamMeTphl
IIEPOXOBATOCTH ITOBEPXHOCTH TPEHUS W CPABHHUBAINCH C HMCXOJHBIMH 3HAYEHMSIMH. 3aTe€M BBIOJHSIOCH,
B3BEILIUBAaHKHE 00PA3LOB Ha AIEKTPOHHBIX JJAOOPATOPHBIX BECaX U PACCUUTHIBAS BECOBOM U3HOC.

CpenHee 3HauCHHE MOMEHTA TPEHUs My, ONpesiesiseTcs M0 3aliCH Ha JIGHTE PErCTPUPYIOIIEro npubopa
o opmyie:

28



MTP:LMlHH’ (N
rae: Ly — mokazanus mpubopa Ha JICHTE;
Ky — 9yBCTBHTENBEHOCTH MTPUOOPA IPH U3MEPEHHU MOMEHTA TPCHHUS.
3HavyeHue ko3¢ GUIMeHTa TPEHUST 00pa3IoB B MEPUOJBI YCTAHOBUBIIECHCS CKOPOCTH H3HAINUBAHUS IMPH
MOCTOSIHHBIX 3HAUYEHUSIX TEMITepaTypbl 00pa3IioB U CMa30uHOTO MaTepHalia paCCUUThHIBAETCS 10 hopMyIie

fTP=tZT_P'Fa 2
F

rae: R, — paauyc o6pasna (ponuk);
P — cuna B3auMOJICHCTBHS TOBEPXHOCTEH TpeHUS 00pa3IoB.
[To pe3ynpTaTaM H3MepeHNd H3HOCA ONPEAEIIeTCs yaeIbHAs Harpy3Ka I1o clieqylommei popmyre

P
Pyr= - - b, (MIIa), 3)

rae: a; — TMHEeHHbIH H3HOC 00pasia, U3MEepEeHHbI MUKPOCKOIIOM, MM;
b — mmpuHa 06pasna, MM.
Cpennee 3HaueHHe TeMmepatypsl 00pasnos (T, °C) ompeensieTcs Mo 3amucy Ha JICHTE PErUCTPUPYIONICTO

npubopa o Gopmyse:
T=LT'KT, °C @)

rae: 666 Lt — nmokazanus nmpubopa Ha JICHTE;

Kt — 4yBCTBUTENBHOCTH PHOOpA IIPH U3MEPEHUH TEMIIEPaTypBI.

OLEeHKY IIepOXOBAaTOCTH IIOBEPXHOCTH, KOTOpas SBISACTCS OJHOH M3 OCHOBHBIX I'€OMETPHYECKHX
XapaKTepPHUCTHK KayeCTBa MOBEPXHOCTH JIETANCH M OKa3bIBACT BIMSIHHUE HA UX HKCIUTyaTalliOHHbIC [T0Ka3aTeH,
OCYIIECTBIIA C TOMOMIBI0 mpodunorpada-nmpoduiaomerpa momenun 250 ¢ Towunocteio mo 0,1 MM ¢
TPEXKpaTHOI HOBTOPSEMOCThEO uepe3 kaxape 120° (Puc. 7.)

Puc. 7. Ilpogpunocpagh-npogpunomemp mooenv 250

IMoctpoenne mpodurorpaMm MOBEpPXHOCTEH TPEeHHU 00pa3IOB OCYIIECTBISUIN O YCTAHOBKH 00pa3IoB Ha
MaIIMHY TPEHHS U TI0CTe UCIBITaHMA. VI3MepeHus IpOBOAMINCE TIPH YCIOBHH, YTO MPO(IIs HEPOBHOCTEH HE
BBIXOJUT M3 JIMaNa3oHa n3MepeHuit npoduiorpada st BeiOpanHOro yBenmdeHus. CKOpOCTh TPaCCHPOBAHHS
cocraBmsuia 6 MM/MuH, otcedka mmara 0,08; 0,25mm; ropusontanbHoe yBenudenue (I'Y) 200; BepTukaibHOe
yBenmuenne (BY) 10000. Pe3ynbraTel n3MepeHHH PErHCTPUPOBAIUCH MPO(GHUIOrpaMMOil B MPSMOYTOJIBHON
crcTeMe KOOp/IMHAT.

N3noc obpa3ua, onpenensst o BbIBeACHHOU Gopmyne

i
I=AL=(L—-Ly)—=. o
2ig—
g z
rae: — | — aMHeNHbI U3HOC UCTIBITYEMOM JleTau;
L — nymHa nuaroHanu 10 MpoBeeHHsI SKCIIEPUMEHTA,

Ll — JUIMHA JUaroHaliv MocCJji€ NpoOBEACHUS DOKCIICPUMEHTA,
0 — YTOJI OTIICYaTKa MHACHTEPA.
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B xozxe mpoBeneHHs 3KCIEpUMEHTa ObUI pa3paboTaH U anpoOMPOBaH METOJ YCKOPEHHOI'O OIpEIeIeHUs
BEJINYHMHBI JINHSHHOTO H3HOCA TIOBEPXHOCTEN JieTalei.

Meron ocHOBaH Ha pacuére W3MECHEHHS [aHHBIX JHAroOHAIM OTIeYaTKa HHAEHTepa (aJMa3Hoit
MIUPaMUJIBI), CACIAHHOTO Ha IOBEPXHOCTH HCIIBITYeMOro oOpasia ¢ IOMOIIbI0 MUKpoTBepromerpa [IMT-3
TI0CJIe TIPOBE/ICHNS UCTIBITAHUS Ha MAIlIMHE TPEHHSI.

MeToKa U3MEPEHHs IMHEITHOr0 H3HOCA BKIIOYAET CJICYIOLINE OIePaLuH:

1. TlomrotoBka mOBEpXHOCTH TPOBEACHUS M3MEPEHUH (IpOMBIBKa o0pasla B pacTBOpHUTENE U
obe3xupuBaTene)

2. Hanecenme Ha mMOBEpXHOCTH oOpasla IByX MapaUIeNbHBIX JUHUAN (Hacedek) mias oOierdeHws
HaxO)KIEHHs MeCTa BHEJIPEHUS HHeHTepa MUKpoTBEpRomeTpa (Puc. 8)

Puc. 8. Hanecenue naceuex na poauxax

3. YcranoBka u ¢ukcanys oOpasia Ha IpeaMEeTHOM cTojie MUKpoTBepaomMepa (Puc. 9).

Puc. 9. Yemanoska u ¢puxcayus obpasya na cmone mukpomeepoomepa: 1 — nnacmunun

4. Tlomydenue 1 ... 2 OTHEYATKOB MHIEHTEPA HAa MOBEPXHOCTH MCIIBITYEMOT0 00pa3lia B COOTBETCTBUHU C
METOUKOMH onpeneneHus Mukporsépaoctu (Puc. 10).

Puc. 10. Buo omnevamkos undenmepa na oopasye. 1 — naceuxu; 2 — omneuamxu uHoenmepa
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5. OmnpenmeneHuss M pacy€éT [UIMHBI AWaroHamd L oTmeyaTka HMHOEGHTEpPAa C IOMOIIBIO BHHTOBOTO
oKyJsipHOTO MHKpoMmeTpa (Puc. 11).

==

Puc. 11. Bunmogoii oKyaapHulii MUKpomemp

JnuHa auaronamu orneyarka (Puc. 12) nHgeHTepa paccuuThIBaeTCs Mo popmyIe:
AL =L-0,00032, ©

rae: L — (mxm); IinHa AuaroHanmy;
N — YHCJIO ACNICHUH OKYJSIPHOTO MUKPOMETPA;
0,00032 — neHa JiesieHys IKaibl OKYJIIpa MUKPOMETPa, MKM.

Puc. 12. Onpedenenue Onunvl duazoHaiu omnevamxa: 1 — omneyamox; 2 — OUa20HAIb OMne4amKka

JIuHeiHbIi U3HOC HCTBITYeMOIT oBepXHOCTH 0Opasua [ Oyaer paBeH yMEHBLIEHHOTO JUIMHBI JUArOHAIN
oTIeyaTka

IpennoxeHHast METOAMKA ONPEIENCHHUs BEIMYMHbI JIMHEHHOTO M3HOCA BBITOJHO OTIMYAETCS OT METOJa
HU3MepeHHs] M3HOCa 1O TIyOHHE BBIpe3aHHOW JyHKH OoJiee TOYHBIM M OBICTPBIM H3MEPEHHEM BEIHIHHBI
U3HOCA JETalIH.

[IpemnokeHHass MeTOAWKA TPOBEICHHUS OKCICPHMEHTAIBHOIO HCCICIOBAHHE TPHOOTEXHHIECKHX
CONpSDKEHHI anpoOMpoBaHa IIPU HUCIONB30BAHWM B TPAHCMHCCHOHHBIX MaclaxX pPa3IMYHBIX IIPHUCATOK
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OTEUECTBEHHOTO U 3apyO0eKHOro mpousBoAcTBa. EE mnpuMeHeHHe MO3BOJSIET 3HAYUTENBHO COKPATHTh
IIPOJOJDKUTEIIBHOCTD SKCIIEPUMEHTANIBHBIX UCIBITAHUE IIPUCAI0K B TPAHCMUCCUOHHBIX MacIax

[MpumeneHne pe3yabTaTOB JKCHEPHUMEHTAIBHBIX HCCIEIOBAHMH IIPU TEXHUYECKOM OOCITY)KHBaHUH H
PEMOHTE aBTOMOOMIIEHOI TEXHHKH B KOHEYHOM HTOTE MIPUBEIET K YBEIHMUYCHHUIO SKCIUTYaTallMOHHOTO pecypca
JieTasiel U, Kak CIIeJICTBUE, YBEIMIEHHIO CPOKa CIIY)KOBI N HaJ&KHOCTH aBTOMOOIIIBHON TEXHHUKH.
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Kntouesnie cnosa: oxpyoicaiowas cpeoa, 3a2pssnenue, KomeabHas, Omxoo0auue 2azol, IKOA0SUYHOCb.
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Abstract: the work is devoted to the modernization of the operation of the boiler house and, in particular, the
heat recovery of flue gases in order to heat the blast air.

It is shown that heat generating enterprises, including boiler houses, are not only major air pollutants,
products formed during the combustion of fuel, but they are also a source of thermal pollution of the
environment by flue gases.

The paper considers the possibility of using the heat of flue gases for this purpose, which will not only
increase the efficiency of the boiler house, but also reduce the thermal pollution of the environment.
Keywords: environment, pollution, boiler room, exhaust gases, environmental friendliness.
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BaxHyio poip B JKM3HH TOpPOAa HIpalOT KOTENbHbIE W TerwioBble 3nekrpoctaHiuu (TOC). Ot
NpeANpUATHs 00ECIeUnBaIOT OTOIUIEHHE U ropsuee BopocHaOxeHne (I'BC) XubIX M agMHHUCTPAaTHBHBIX
3[JaHUMH, a TAKKe MTOICP)KUBAIOT IPOU3BOJICTBCHHBIEC ¥ POMBIIUICHHBIE peaAnpusTys. Ho 3a cyer ux paboTs
HAHOCHUTCS yIIepd OKpyKamomed cpene, 5TO IPOUCXOAUT B pe3yibTaTe BBHIOPOCOB, 00pa3yrommuXxcs B
KOTEJIBHBIX, ¥ IPOJYKTOB CTOPAHUS TOILIHBA.

Ha naHHBIT MOMEHT SHeprocOepekeHHe SBISIETCS CTpaTerudecKoil 3amadeil rocyapcTBEHHOro MaciuTaba.
HecMmoTpst Ha 3T0, MHOTHE MPEANPUATHS UMEIOT SHEPreTHYecKUe MOTEepH, TaKk Kak Hed(G(EKTHBHO HCIONB3YIOT
TEIJIo, KOTOpoe oOpasyercss B pesyibraTe padOThl IIPOM3BOJACTBA. B TepByro ouepenp, CrOJa OTHOCATCS
NPEANPUSTHS C BBICOKUMH 3HEPTETHMYECKHMHU IOTEPSMH, HalpUMeEpP, BBICOKOTEMIIEpAaTYpHBIE TPOU3BOACTBA (0
1000°C n Gomnee). Yarme Bcero OTXOJIINE TEIUIBIE Ta3bl BEIOPACKIBAIOTCS B aTMOC(epy, YTO MOXKET IPUBE3TH K
Cephe3HOMY 3arpss3HEHUIO aTMOC(EpBL.

BemectBa, 00pa3oBaHHBIE B Ipoliecce paOOTHI MPENPUTHS Ha OPTaHMYECKOM TOIUIMBE, ITOCTYNAOT B
aTMoc(epy U MOTYT HaXOAUTBCS TaM Ha MPOTSHKEHUH JUTUTENIFHOTO BPEMEHH OT HECKOJBKO JHEH, MecsIeB 1
Jaxe JecsTKOB JeT. OHM IepeHoCsATcsl Ha OOJbIINe PacCTOSHYS, BBI3BIBAs N3MEHEHMS OKPYXKAIOIIEeH cpels! U,
TakuM 00pa3oM, HAHOCAT BpEA HE TOJIBKO TEPPUTOPUM, HAXOAAIICHCS PAAOM C NPEMIPUATHEM, HO U B
yIadeHHBIX MECTaX, JaKe B JPYTHX TOpOIax.

HaGmonenns 3a coctaBoM aTMOC(epsl, KOTOpbIE IPOBOAATCS Ha MPOTSHKEHUH HECKOJIBKHUX JECATKOB JIET,
MOKA3bIBAIOT, YTO KOHIEHTPAIMS BEIIECTB, BIMSAIOIINX Ha MAapHUKOBBIN 3¢ ¢exr, yBennumnack. Ha ocHose
NIPUBEICHHBIX JAaHHBIX BHJHO, YTO HA €ro YBEJIMYECHHE BIMSIOT BHIOPOCHI OT aHTPOIOI'CHHBIX MCTOYHHUKOB
(meran CHy, okenp azora N,O).

Jlo HemaBHEro BpPEMEHH CUHTAIOCh, YTO WYEJOBEK SBJSETCS IJIABHBIM HCTOYHHKOM BO3JICHCTBUS Ha
OKPY)KAIOIyI0 cpedy B cdepe NPOU3BOJACTBEHHOH HeTeNbHOCTH. OCHOBHBIMH 3arpsi3HUTEISIMH  CUHTAIIHCH
3aBOJICKHE TPYOBI, CTOKH NPOMBIIUICHHOCTH - PeK M MPHOPEXHBIX MOPCKUX BOJ. B KOHIE ABaALATOro Beka,
TPAHCIOPT U MPOMBIIUIEHHOCTb CTaM OOJIBIIE OKa3bIBAaTh BO3EHCTBHE HAa aTMOc(epy, a CEelbCKOXO3IHCTBEHHOE
MPOHM3BOJICTBO NPOAOIDKAIIO OCTABATHCS HCTOYHHKOM BO3CHCTBHS Ha OKPY)KAIOILYIO CPery.

OHepreTuka SBISIETCS OCHOBOH A Pa3BUTHS KAaKOro-IMOO PErHoHa WIIM OTPAcid 3KOHOMHUKH. Ee
HCTOYHUKOM SIBJISICTCS TEIUIOBast YHEPTreTHKa, KOTopas ei M ocTaHeTcsl Ha Onvkaiiiiee Bpems, kak B Poccun,
TaK M B JIPYTHX CTpaHaX. TeIUIOBYIO SHEPIHI0 MOXKHO IIOJyYaThb OT CXKMIaHHS yIisi, HeTH, rasa, Masyra,
Topda, roprouero cianna. Tak B Poccun, B 2018 1. moTpebiieHue 3nekTposHeprun coctasmio 1091,7 mupxa
kBT-4, uto BbIIe 2017 1. Ha 1,7%, ctoga Bxoxut 630,7 Mapa KBT-4 TeroBkix anekTpocTaHuuid, 193,7 miapa
kBT1-9 runposnexrpoctanimid 1 204,3 Miipx KBT-4 aTOMHBIX 3JIEKTPOCTaHIIUH.

Bkiag snexTposHepreTHky B 00mIee 3arps3HeHNe aTMOC(Eps! OT CTAMOHAPHBIX HCTOYHUKOB MOKa3aH Ha
pucyske 1.

Bbi6pocbl 3arpA3HAIOLWMNX BELEeCcTB OT
CTauMOHAPHbIX UCTOYHUKOB
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Puc. 1. Bbl6p0()bl 3ACPAHAIOWUX selyyecme om CMAYUOHAPHBIX UCMOYHUKO8

V3 npeAcTaBICHHBIX HA PUCYHKE | JaHHBIX BUAHO, YTO BKJIAJ DJIEKTPOIHEPIETHKU B 00IIee 3arps3HeHUe
atMocdepsl coctasiser okono 20%. CHmxeHHe BBIOPOCOB 3arps3HSIOIINX BEIIECTB B IPOMBIIUICHHOCTH
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MIPOMCXOAUT ObICTpEe, YeM B 3KOHOMHKE cTpaHbl. Tak, B 2020 r. o01ee KOJM4YecTBO BEIOPOCOB B aTMOchepy
3arpsA3HAIOIIUX BELIECTB OT CTAl[MOHAPHBIX UCTOUYHUKOB B Poccuiickoil ®enepanuu no cpapaenuro ¢ 2010 r.
CHM3WIOCH Ha 8,8%, IIpU 9TOM I0JIs BHIOPOCOB NPEIIPHUATHIMH dJIEKTPOIHEPIeTHKH YMEHbITHIACh Ha 18%.

B3auMocBs3p Mexy BBHIpaOOTKON TEIUIOBOM SHEPTHMHM M OKpY’KaloIieil cpeoil MpOMCXOAWT Ha BCeM
KU3HEHHOM IMKJIE TOIUIMBHO-YHEPIeTHYECKOr0 KOMIUIEKCA: IIPOM3BOJICTBO TOIUIMBA, IepepaboTKa,
TPaHCIOPTHPOBKA, TPeoOpa30BaHUE U UCTIOIb30BAHUE TEINIOBON SHEPTHH.

HanGonee 4yBcTBUTEIBHBIM KOMIIOHEHTOM OKPY KAIOILEH Cpelibl sIBIsIeTCA BO3AyIIHas cpena. OHa urpaet
Ba)KHYIO POJIb B )KHU3HH YEJOBEKa, CYLIECTBOBAHUU U Pa3BUTHU )KUBOTHOTO U PACTHUTEIBHOTO MHpA, TaK Kak B
HEH COJIePXKUTCS] HEOOXOIUMBIH IS CYIeCTBOBAHUS KUCIOPO.

[pu cxxuranum TormmBa obpasyercst yriaekucisiid ra3 CO,. OH He Tak omaceH, kKak okcup yriepoxa CO,
HO BCE pPaBHO OT HEro ecTh Bo3JelcTBHe. [IpM TNOBEIIEHMM KOHLEHTPAlWM JTOTO Tra3a, HadyMHaeT
YMEHBIIAThCSl KOHIEHTpAIMs KUCIopoga B arMocdepe. B 3ToM ciydae yriekucislii ra3 INpoIyckaer
KOPOTKOBOJIHOBOE COJTHEUHOE M3TydeHHE, M B TO XK€ BpeMs HOIJIONIAeT IMHHOBOJIHOBOE N3ITyYeHHE, KOTOpOe
OTpakaeTcsl OT IIOBEPXHOCTH 3EMIIH.

Eme oxHMM BelnecTBOM, 0OOpa3OBBIBAIOLIMMCS IIPU CTOPAaHHU CEPOCOJEPIKAILIEro TOIUINBA, SIBISETCS
nuokeua cepbl (SO,). DTo omacHBI Ta3, KOTOpBIE B 2 pas3a TsDKelnee BO3AyXa, He HMEET LBEeTa, HO
MPUCYTCTBYET pe3kuid 3amax. CepHHUCTHIH ra3 MOXET IMPUBECTH K XJIOPO3Y JEPEBBEB M KAPIMKOBOCTH, a
JUTITENIFHOE BO3JEHCTBHUE - K THOEMH pacTeHuil. B aTMocdepe quokcux cepbl MOXKET PUBE3TH K BTOPHIHOMY
3arpsisHeHHI0 — cepHo kucnotor (H,SO4), 3TO MPOUCXOMT 3a CYET peakIMu ¢ BOASHBIMHU mapamu. Camoi
OIAaCHOW peaKkuuell CepHHUCTOrO aHTHIPUAA, SIBISIETCS B3aUMOJEHCTBHE €ro C B3BEIICHHBIMHM YacTHIAMH, B
pe3yabTaTe 4ero oOpaszyroTcs COJH CepHOW KHUCIOTHL B TO ke Bpems, B3aMMoAeiicTBHE CEpHON KHUCIOTHI C
OKCHJIaMH a30Ta IIPUBOAUT K 00Pa30BAHHIO «KUCIOTHBIX JOXKICH».

B cBoro ouepenp oxcuapl azota (NOy) MOTYT OBITH 00pa30BaHBI B Pe3yJIbTaTe XUMHUIECCKOM PEakul a30Ta
¢ KHCIOpOIOM IpH Temmeparypax Bbime 650°C mpu cropaHud TormwmBa. VCTOUHMKAMH 3TOTO OKCHIA
SIBIISIIOTCS BBIXJIOHBIE Ta3bl aBToMoOmieil u BeIOpocsl oT TOC. Ckuranue TBEPABIX OTXOIOB TAKKE MOXKHO
OTHECTH K MCTOYHMKY O00Opa30BaHHUIO AUOKCHIA a30Ta, IOTOMY YTO 3TOT HPOIECC MPOUCXOAUT HPH BBICOKHX
Temmeparypax. Cienyer moMHHTH, 4TO0 NO, NPHBOOUT K 00pa3oBaHUIO (OTOXHMMHYECKOTO CMOra B
MIPU3EMHOM CJI0€ aTMOC(hEpHI.

HecMoTps Ha BbIIIe IEPEYNCIICHHBIC BEIIECTBA CaMBIM TOKCHYHBIM siBisieTcst Oen3(a)muper (CooHpy). Ero
OTHOCST K KaHILIEPOT€HHBIM BELIECTBaM, a 10 PacHpOCTPAHEHHOCTH M MHTEHCHUBHOCTH K MOJHMIHKIHYECKUM
apomaruuecknM yrieBogopoaaMm (I[1AY), cpean KOTOpHIX OH camblii aKTHBHBIA. beHs(a)mupeH oOpasyercs
IIPY HETIOJTHOM CTOPaHHH TOILUTMBA H3-3a IJIOXOTO CMENIMBAHUS TOILMBA M Okuciutens. Ero MakcumanbHOe
KOJIMYECTBO MOXKET 00pa3oBbBaThCs mpu TemrepaType 700-800°C B ycloOBHSIX HEXBATKA BO3IyXa. JTO
BEI[ECTBO OITACHO AN YEIOBEKa, OHO MMEeT HAKONUTENBHYIO CIIOCOOHOCTh B OpraHM3MeE, HO HPH JOJITOM
BO3JICHCTBUHM MOXKET BBI3BATh 3JI0KAYECTBEHHBIE OMYXOJIH.

Ha ceromHsIIHMI TeHb CYIIECTBYIOT HECKOJIBKO BHJIOB KOTEIBHBIX, KOTOPBIE AESATCS Ha KJIACCHI: 110 THITY
TOIUINBA, THITYy TEIUIOHOCUTEINS, TUIY pa3MmenieHus. HeoOXoquMBbIil B KOTEIBHON BBHIOMpAETCS MCXOIS M3
LieNiel ¥ 3a7a4, ¥ ee dKCIUTyaTalui. PaccMOTpUM HepBbli BUA KIaCCH(UKAIMU — IT0 THITY TOTUINBA.

Korzma nponcxoaut cropanust TOIUINBA, TO B KOTIE 00pa3yeTcsi JOCTATOYHOE KOJIMYECTBO TEIIa, KOTOPOe
MOXeT OBITh HCHONB30BAaHO Ui HarpeBa BOABL VIcXoms W3 BHAA I0OJaBaeMOTO TOIUIMBA, KOHCTPYKIMH
KOTEJILHBIX MOTYT OBITB:

e T'a3oBble KOTENbHBIC. [JIABHBIM NPEUMYIIECTBOM SIBISETCS ASKOHOMHYHOCTH W 3KOJIOTMYHOCTD
TorumBa. VIMeIoT mpocTtoe M ManeHbKoe 00OpYIOBaHHE TOIUIMBONOMAYHM W NIIAKOYJAJCHUS, MOTYT OBITH
aBTOMATH3UPOBAHEI;

e JKungxoTomnuBHBIE KOTeNbHBIe. He TpeOyIoT criennaabHOro pa3pelleHust TPy BBOJE B IKCILTYaTaIHIO.
Jlyame ncrions3oBats Ha 6onbmux TOC, KOTOpEIe 000TPeBalOT TOPOAa;

° TBep}lOTOHJ’IHBHbIe KOTCJIBHBIC. I[OCTOPIHCTBOM SBJIETCA NOCTYNMHOCTb M HEBBICOKAA II€HA TOIIMBA.
Tpebyercst yCTaHOBKA CHCTEM TOILIMBOIIOAYH U 30JI0NUIAKOYAAIEHHUS. [IpUMEHSIOTCS penKo, Tak Kak HMEIoT
00JTBIIIOE KOJIMYECTBO BPEIHBIX IIPHMeECeH (cepa, TSKeIble MEeTaILIBL);

° KOM6I/IHI/IpOBaHHbIe KOTCJIbHBIC. MCHOJ’I]:SyeTCS[ JUI1 HECKOJIBKHMX BHJI0B TOIJIMBA, HC U3MCHAS CHOCO6a
nogayn B Kamepy cropanms. OQuH BHJ TOIUIMBA OCHOBHOH, a BTOpOil — pe3epBHbIA. O0a BHma TOIIMBa
MOJAIOTCSL Yepe3 OAHY TOPEINKy, 4TO ITO3BOJIIET IIPOJOJDKATH paboTaTh O0O0OPYHOBAaHUIO TPH INPOBEICHUH
paboT. D10, HaNpHMep, Ta30Ma3yTHBIC arPeraThl, YCTAHOBKH, CXKUTAIOIINE Ta3 U YTOIBbHYIO ITbITb.

CHC}IyeT YUYUTBIBATh, UTO BUJIbI TOIUIMBA U UX CKUTAHUE MOT'YT BJIMATH HA KOHCTPYKIHIO KOTJIa, HA COCEAHUE
YCTaHOBKH, a TaK e Ha TEXHUKO-3KOHOMHYECKYIO 3 ()eKTHBHOCTb 0OBEKTa B LIEJIOM.

CyliecTByeT TPaAUIMOHHOE U HETPAIMIIMOHHOE TOIUIMBO MIIM €r0 €Ile Ha3bIBAIOT aJbTEPHATHBHBIM
ToMBOM. K TpagMuMOHHOMY TOIUIMBY OTHOCST Yrosib, TOpd, IpeBecHHY, Ma3yT W HPHPOJHBIH Tra3.
HerpaanuuoHHBIH BHA TOIUIMBA IPEACTaBISIET cOOOH Toprodne OTXOAbl, K HHUM OTHOCATCS YTOJBHBIC,
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He(TAHbIC, NPOMBIIUICHHbIC, JPEBECHbIE, CEIbCKOXO3AHCTBCHHbIe. OHM MOTYT CXKHUraTbcsi, Kak B
NIepBOHAYANFHOM BHZE, TaK U B BUJAC OPHUKETOB, MEIUICTOB (TPAHYJNBI, M3TOTOBICHHBIC M3 H3MEIbUCHHOI
JIPEBECHHBI, XBOM U TOMY IIpodYee) MM CMECH (BOJHOYTOJbHOE TOIUIMBO). HOo OCHOBHOE MecTO 3aHMMaeT
OHOTOILTBO, KOTOPOE IOJIyJal0T U3 OPraHWIECKHUX IPOMBIIUICHHBIX OTXOM0B U PACTUTEIHEHOTO CHIPBSL.

B kagecTBe 00BEKTa UCCIIEMOBAHMS ISl TIOBBIIICHHS SKOJOTHYHOCTH, ObIa BEIOpaHa ra3oBasi KOTEIbHA.
HenocraTkoM paboThl 3TOH KOTENBHOM SBIAETCS OTCYTCTBUE CUCTEMBI PEKYNEpalliH TEMIOThI, YTO IPHUBOIUT
k camkenuro KITJ[. B To ke BpeMs KoTenbHas ABISETCS HCTOUHMKOM TETJIOBOTO 3arpsA3HEHHs OKPYKaroIlei
Cpefibl.

Ha ocHoBe aHammu3a paboTel JaHHON KOTENBHOM, a TaKkKe H3y4YEHHs HAYYHBIX JAHHBIX, MPEIOKEHa
TEXHOJIOTHYECKasl CXeMa IOBBIIICHNUS 3KOJOTHYHOCTH ee pabOoTHI 3a CUeT PeKyNepaliy TeIIOThl OTXOISIINX
razos (puc. 2).
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Puc. 2. Texnonoeuueckas cxema pekynepayuu meniomvl Omxo0auux 2a3o8 Komeavhou: 1 — senmunamop; 2 — 0vimoeas
mpyba, 3 — ovimococ, 4 — 3a08udicka; 5 — 3a08UxHCKa ¢ I1eKMponpusooom; 6 — sacionka, 7 —komen TBI'; 8 — obpamuuiii
xaanan; 9 — npubop yuema menna; 10 — pacxooomepnas waiiba; 11 — cemegoii nacoc; 12 — mennoobmennux, 13 —
mpy6onpoeod; 14 —wapogoii kpan

B ocHoBe pexymepanuu TEIUIOTHl yHaIieMOro BO3[yXa JEKHT TemiooOMeH. TemnooOMeH — 3To mporecc
M3MEHEHHs BHYTPEHHEH dHepruy 0e3 coBeplleHns paboThl C TENIOM WM CaMUM TeloM. TermooOMeH MPOXOAHUT B
OMpe/IeNICHHOM HAMpaBIeHUH — OT Tela C BBICOKOM TeMmepaTypoil k Temy ¢ HHU3Koil Temmeparypoil. Korma
TEMIIEpaTypPbl TeJl BEIPABHUBAIOTCS, JAHHOH MPOLIECC NPEKPaIIaeTcs.

CyIl1ecTByIOT TpH C10c0o0a TEMI000MEHa: TEMIOMPOBOJHOCTh, KOHBEKIIMS, TETUIOBAs PaHAIIMS.

CucTeMbl BEeHTUIISIINY, MCTIONB3YIOIINE PEKYNepalluio TeIlla, CHa0KeHbl 3P (EKTHBHBIM TEIII000MEHOM H
YCTPOICTBOM MPHHYAUTENBHOTO TIEPEMENIEHHUs] IOTOKOB BO31yXa.

Hcnonb3oBaHue Takoro o0opynoBaHusl TpeOyeT JOMOJIHUTENIbHBIX HCTOYHHMKOB JeKTpodHepruu. Camu
’Ke peKynepaTopbl YHEpTruM He noTpebisatoT. Ilepenaya sHepruM B HUX NPOMCXOAUT CaMOINPOU3BOJIBHO, KaK
NPaBUJIOo, 32 CYET TEIIONIPOBOJHOCTH.

Pexynepanys  SHEpruM  OCYIIECTBISETCS B PEKyIEpaTHBHOM  TEINIOOOMEHHHKe. B Takux
TEMJI00OMEHHHKAX TEIJIOTa MepelaeTcs OT OAMHAKOBBIX MM pa3sHbIX BHIOB cpeA. s ynpapieHHs
MPOIECCAMH HCTIONB3YIOT CHCTEMBI ABTOMATHKH.

KoHeTpykiust TerooOMEHHHMKa HE JOIMYCKaeT CMEIIMBaHHE IPUTOYHOTO W YHAJICHHOTO BO3IyXa.
TennooOMeH OCyIIECTBIIETCA Yepe3 CTEHKU TeIIo0OMEHHNKA.

D¢ deKTHBHOCTh CHCTEMBI 3aBUCHT OT KOHCTPYKLHM pEKyleparopa, IUIOIau IOMEIIEHUs U pacxoza
BO3/yXa.
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HpeILHO)KCHHaﬂ CX€Ma MO3BOJIMT pallMOHAJIBHO HCIOJIB30BATH TEIUIOTY OTXOAALIMX ra30B U YMEHBIIUTH
TEIJIOBOC 3arpsAI3HCHUC Opr)I(aIOHICﬁ Cp€abl.
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AnHOmMayusa: 6 5moil cmamve Mbl paccmMompenu 0CHOGbl obecneyetus Kubepbe30nacHocmu 8 Haule 8pemsl.
TpyoHo nepeoyenums 6aliCHOCHb KUOEPOE3ONACHOCMU 68 COBPEMEHHOM Mupe, 20e Mbl C 8amu dicusem. B
Hacmosiee 8pemsi AOCMAMOYHO 6bICOKU PUCKU CMamb Jicepmeoll kubepnpecmynnukos. Hauunas om camux
nonv3oeamenell uHmMepHemda U 3aKAHYUBAs OONLUUMU KOMNAHUSIMU — GCe NONb3VIOMC PA3IUYHbIMU
001aUHbBIMU CcepaUCaMU O XPAHEHUSL 8 HUX PASHBIX KOHPUOCHYUATLHBIX OAHHBIX.
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Abstract: in this article, we have reviewed the main cybersecurity provisionsof our time. It is difficult to
overestimate the importance of cybersecurity in the modern world where we live. Currently, the risks of
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Keywords: cybersecurity, global threats in the world, internet, systems reliability.

KubepOe3onacHOCTs — 3TO 3allUTa MOIKIIOYEHHBIX K MHTEPHETY CHUCTEM, TaKMX Kak o0OpynoBaHHe,
MIpOTpaMMHOE 00ecIIeYeHe U TaHHbIE, OT KHOEepYrpo3. DTa MpaKTHKa HCIOJIb3YEeTCsl OTACITbHBIMU JIHIAMHA U
MPEINPHUATASIME JJIsI PEAOTBPALICHUS HECAHKIIMOHUPOBAHHOTO JOCTYINa K LEHTpaM oOpabOTKU NAHHBIX U
JIPYT'MM KOMIIBIOTEpPU3UPOBAHHBIM CUCTEMaM.
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KubepOe3onacHOCT, HaXOAWT HCIOAB30BAaHHE B OUYEHb pa3HbIX o0yacTAX, OT OusHec-cdhepbl 10
MOOMIIBHBIX TE€XHOJIOTHH. B 3TOM Te4eHHH MOKHO BBIIEIHTH HECKOJIBKO 0CO00 3HAUMMBIX KaTErOpHUH, Tyaa
BXOJIAT:

1. BesomacHOCTB ceTel — MepBI M ACHCTBHS 110 3aIUTE KOMITBIOTEPHBIX CETEHOT Pa3HOTO YPOBHS yIpo3.

2. BezomacHocts MH(MOpPMAIMU — OOeCIeUeHHe IEeJIOCTHOCTH W 3aKPBHITOCTH JAHHBIX KaK BO BpeMs
XpaHeHUs, a TakKe IpH ee nepepaye [1].

Kudepyrpo3sl MoryT uMeTh pa3yst ¢opMbl, 0CHOBHBIMH M3 HUX CUHTAIOTCS:

1. «Araku Man-in-the-Middle» («4enoBek mocepeanHe») — 3TO araka MOCPEIHUKA, UM aTaka «IeJ0BeK
MocepeiMHe» — BUJA aTaku B KPUNTOrpaUu M KOMIBIOTEPHOI 0€30MacHOCTH, KOTAa MpaBOHAPYMINTENb
TaifHO peTpaHCIMpYeT W HpPH HEOOXOMUMOCTH MEHSET CBS3b MEXIy JBYMS CTOPOHAMH, KOTOpBIE
CYUTAIOT,4TO OHHM HENOCPECTBEHHO OOIAIOTCS APYT C APYTOM.

2. «®umuHr» — 3TO BHA HWHTEPHET-MOUIEHHUYECTBA, KOHEYHBIM PE3yIbTaTOM KOTOPOTO  SIBIISIETCS
MOJTy4eHHe HJICHTH(OUKAIMOHHBIX JaHHBIX Iojb3oBarened. K HUM oTHOCATCS Kpaku maposei, Homepa
KPEIHUTHBIX KapT, 0aHKOBCKHE CUETa U APYyrue KOH(QHUICHIMAIbHEIE HHPOPMAIIH.

3. «DoS-artakn» (arakd TUIAa «OTKa3 B OOCITYXHBAaHHUHM») — 3TO IOMBITKA CIENaTh, MPHUHECTH BpEI,
CleNaB 3aKpBITOH, TeM caMbIM HEJOCTYMHOH IeneBylo cucTeMy. OOBIMHO MOIIEHHHUKH TE€HEPHPYIOT
MHOTOYHCIICHHOE KOJMYECTBO IAKETOB HJIHM 3alpPOCOB, KOTOPHIE B KOHEYHOM CUETE IEperpyxkaroT padboTy
LIEJIEBOM CUCTEMBIL.

4. «Tposenn Dridex» — 3To TposHCKash Iporpamma, CO3JaHHas Ul Kpakh OaHKOBCKHX JaHHBIX.
OcHoBHas e€ 4acTb, BEPOsITHO, ObUIa HANMCaHa PYCCKUM XakepoM MakcumoM BukropoBnuem SkyOrem, XoTs
3a CO3/IaHHe U PacIIMpeHNe BUpyca OTBeYaa Iiefiasi TpyIIHPOBKa, Iie OH ObLI JInaepoM [2].

UndopmaronHass 0€301aCHOCTh TPEANPUSATHS — 3TO COCTOSIHHE 3aIIUIIEHHOCTH KOPIIOPATUBHBIX
JAaHHBIX, TIpU KOTOpOH obecrmednBaeTcs HUX KOH(PUAECHIMATBHOCTh, IIEIOCTHOCTh, AyTEHTHYHOCTh H
JIOCTYITHOCTb.

3agauu cucTeM HHAOPMANMOHHOH 0€30MACHOCTH NPEANPUSITUS PAa3IHYHbI:

1. Obecneuenue 3aMUIIEHHOTO XpaHEHUS! HHPOPMALIUK HA HOCUTEIISIX;

2. 3amMTa JaHHBIX, IepelaBaeMbIX [0 KaHAJIaM CBSI3H;

3. co3laHWe pe3epBHBIX KOIH, TOCIeaBapuilHOe BOCCTAHOBIICHHE U T. II.

WndopmarmonHas 06€30MacHOCTh MPEANPHUSTHST TOCTUTAeTCs IENBIM KOMIUICKCOM OPraHM3allOHHBIX H
TEXHUYECKHX Mep, HalpPaBJICHHBIX Ha 3aIUTy KOPHOPAaTHBHBIX AaHHBIX. OpraHn3alnoHHbIE MEPHI BKIIIOYAIOT
JIOKyMEHTHPOBAaHHBIE IPOLELYphl M IpaBmia pabOTHl C pasHBIMH BHAaMH HH(popmaruu, IT-cepBucamu,
CPeACTBAaMM 3aIIUTBl W T. 1. TEXHWYECKHE Mephl 3aKII0YAlOTCS B WCIOIB30BAHWM AaNMapaTHBIX |
MIPOTPAMMHBIX CPEJCTB KOHTPOJS IOCTyIa, MOHHTOPHHTA yTeYeK, aHTHBHUPYCHOW 3alUTHI, MEXKCETEBOTO
SKpAaHMPOBAHMS, 3alIUTHl OT JJNEKTPOMATHUTHBIX M3Iy4eHHH ¥ TIpodee. BBereHme axTyanbHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH IO3BOJISIET 3HAYUTENIBHO YMEHBIINTh CPOKH IOJTOTOBKH OHpENeNeHHBIX
MapKETHHTOBBIX ¥ MPOM3BOJICTBEHHBIX MPOEKTOB, COKPATHTH 3aTPaThl HA X PEan3alllio, B UTOTe YCTPAHUTh
BO3MOJKHOCTh OIIMOOK IPH COCTAaBIEHHU YYETHO-TEXHOJIOTMYECKON U WHBIX BHJIOB JOKYMEHTAIMH, YTO JAET
IKOHOMHUYECKH# 3P dekt [3].
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Abstract: in today's world, you and I are surrounded by global computer innovations, various software tools.
Information technology is used in every field of activity. This also resonates with the education system. The
purpose of this article is to identify the problems of using information technology in educational institutions.
Educational technologies in vocational education are perceived as a system of scientific and engineering
knowledge, including methods and tools that are used to create, collect, transfer, store and process
information in a subject area.
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CoBpeMeHHOE O0IIECTBO XapaKTEPU3YeTCsl CHIBHBIM BIIMSHMEM Ha HEr0 KOMIIBIOTEPHBIX TEXHOJIOTHIA,
KOTOpBIE YCIIENH NPOHUKHYTH NMPAKTHYECKH BO BCE C(epbl YeIOBEUeCKOH NesTelnbHOCTH. HeoTbemiemoit
YacThIO MPOMCXOJSIIEro SIBISIETCS KOMIBIOTepu3anusi obpasoBaHus. Ha ceromHsmHuii AeHb HpPOUCXOAWT
aKTHBHOE CTaHOBJICHHE HOBOW CHCTeMBI 00pa3oBaHMs, KOTOPOE OPHEHTUPOBAHO HA BXOXKAEHHE B MHPOBOE
nHGOPMAIIMOHHO - o00pa3oBarenbHOEe HpOoCTpaHCTBO. COBpPEMEHHBIE HCCIECIOBAHMS II0KA3alM, YTO
CYLIECTBYET 3HAUMTENbHAS Pa3HUIA B 3HAHUAX Jo[eil, 00yd4aeMbIX HPH HATHMYMH KOMIIBIOTEPA, M JIIOJCH,
mporiecc 00y4eHUs] KOTOPBIX NMpoxoawsn 0Oe3 Hamuuusg WHGOOpMAnMOHHOW TexHodoruu. MH)opMannoHHBIE
TEXHOJIOTHH JIOJDKHBI CTaTh HE JONOJHEHHEM B 00Y4YCHHH, a HEOThEMIIEMOI! YacThIO BCEro 00pa30BaTeIbHOTO
mpoliecca, 3HaYUTeNbHO NoBkIIIatoniet 3G dexTuBHOCTH[ 1].

B xonne XX Beka cTajo HOHATHBIM, YTO KOMITBIOTEPHI HAUMHAIOT IIPHUMEHSITH B 00pa30BaHUH HE TOJIBKO
paay nprHoOpeTeH s KOMITBIOTEPHON IPaMOTHOCTH, HO M B IPYTUX LesX. TeXHOJIOrHYeCKHe TeHJCHIMN KaK B
00OpyIOBaHMM, TaK W B NPOTPaMMHOM OOECIEYeHUHM Ha4yajld H3MEHSTh CTaTyC KOMIbioTepa. Beipociu
BO3MOJKHOCTH 00pabOTKH JIAaHHBIX Pa3HOTO THMA, YIYYLICHBI TEXHHYECKHE XapaKTePHCTHKU, KOMIBbIOTEpHAs
TeXHUKa NpHOOpesa KOMIAKTHOCTh M YIOOCTBO B HCIIOJIb30BAaHHM; MOSBICHHE JELIEBOTO 0OOPYIOBAHUS
MO3BOJIMJIO OCYIIECTBHTh KOMMYHHKAIIHIO OT OJJHOTO KOMIIbIOTEpa K Apyromy. bnaromaps tmdposoii popme
XPaHEHUSI TEKCTOB, W300paXeHHsI M 3ByKa Ha KOMIIAKTHBIX JMCKaX, IMOJb30BATENIb MOJYYHI BO3ZMOKHOCTD
OJJHOBPEMEHHO paboTaTh ¢ HH(POpMaIUeil pa3HbIX TUIIOB MOJAJIbHOCTH [2].

ITmr0Cchl 1 MUHYCBI HH(OPMALMOHHBIX TEXHOJIOTHH B 00pa30BaHUH

1. HoBble nporpaMmbl MO3BOJISIIOT FEHEPHPOBATH 3a/1au¥l pacTyluel ciokHocTH. [Ipu nomkHON cTuMye
y4eHHK, paboTas ¢ Takoil mporpaMmoii, cam OyaeT BeIOMpaTh 3ajaud, TPEOYIOIIMEe OT HEero yMCTBEHHBIX
yCPIJ'[PIl\/'I. B Takom cliy4dae, I/IH(I)OpMaLII/IOHHbIe TE€XHOJIOI'MH PACKPBIBAKOT CYIIECTBEHHO HOBBIC T'OPHU3O0OHTHI B
pea3aluy JaHHOTO MPUHIIKIA.

2. Xenanue K MHAMBHUIyaINU3alHU O0yUYCHHUs BCTPEUAeTCsl CO 3HAUMTENbHBIMHU TPYAHOCTSIMH B YCIOBHSX
KJTACCHO-YPOYHOH CHCTEMBI CTPYKType Y4eOHOro mpoliecca, KOTopas CYMTaeT OOy4eHHe BceX cpasy Io
€/IMHOIT IporpaMMe MBJIaJICHHE 3HAYUTEIbHBIM 00bEMOM YUeOHOT0 MaTepuaa.

3. JlocTHub TOMHOWH pa3pabOTKM MPHUHIMIA OCMBICICHHOCTH H AKTHBHOCTH MOXKHO €CJIH YCJIOBHS
IPOSKTHPOBAaHMsI YYCHHKOM CBOEH 00pa30oBaTeNbHOH HpOrpaMMbl. A 3TO BO3MOXKHO TOJIBKO Onaropaps
HBIHEITHUM NH()OPMAIIMOHHBIM TEXHOJIOTUSIM O0yUYCHUS.

4. C npumeHeHHEeM MH(OPMALMOHHBIX TEXHOJIOTUI HET HEOOXOAUMOCTH UCKATh HEOOXOAUMYIO KHUTY I10
BCEMy ropojly. B Haiie Bpems Bce ropasjo Mpolie, y4aliyecs MOTYT 3aiTH B SJIEKTPOHHYIO OMOIMOTEKY U
HaWTH HY)XKHYIO KHHTY.
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ITpumenenne MHGOPMAIMOHHBIX TEXHONOTHN OOJEryaeT ydaiemycs UMeTh BXOJ K OOJBIIOMY MOTOKY
nadopmarmu. Ho HeCOMHEHHBIN IUIIOC TpaJUIMOHHOTO o0Opa3oBaHWS - 3TO pas3BuTHE peun. CIHIIKOM
HMHTEPECYACh KOMIIBIOTEpU3alMedl, Mbl CaMU JIMIIaeM MOJOAEKB OYEHb MHOTMX 4YepT, HaIpuMmep,
CaMOBBIPAXKEHUS, a 3TO BEAET UEIIOBEKA K U30JIALMH, JIEJIaeT €ro OQUHOKUM [3].
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Abstract: this article discusses how to create a mobile application, a developer needs to go through several
stages: development, testing and commissioning of a mobile application. Due to the fact that each of these
stages is a rather lengthy and complex process, it is proposed to consider these stages in more detail within
the framework of this work. The relevance and insufficient elaboration of the above-mentioned problems
served as the basis for a more detailed consideration of this topic.

Keywords: mobile application, user, technical specification.

JlaHHBIH 3Tl SBISETCS OJHUM M3 OCHOBHBIX BO BpeMsi pa3pabOoTKH JII000T0 MPOrpaMMHOT0 00ecTeueHusl,
B TOM 4YHCIIe ¥ MOOWIBHOTO NpuioKeHus. Ha gaHHOM 3Tame 3aka3udKy CTOUT OIPEICINTHCS, 3a4eM OH
IUIAaHUPYET HCIHOJB30BATh IMPUIIOKEHUEC, KAKOBA HUTOroBas IEJIb pa3pa60T|<1/1 MO6I/IJ'II>HOFO HUHCTPYMCHTA
KOMMYHHKAIIUH C ayJUTOPHEHL.

OOBEeKTOM HCCIeNoBaHUS B JaHHOW pabore sBisercs cdepa MOOMIBHBIX HprioxeHnil. Ilpemmerom
HCCIICIOBAaHUS SIBISIOTCS 9Tambl pa3pabOTKH, TECTHPOBAHHS M BBOJA B OKCIUIyaTalMI0 MOOMIIBHBIX
npuioxkeHuil. Llenbo paGoTel CTABUTCS NPOBECTH aHAIW3 3TAaloB Pa3pabOTKH, TECTUPOBAHHSA M BBOJA B
9KCIUTYaTalHI0 MOOMIIBHBIX MIPUII0KSHUH.

JlaHHas1 nesIb onpe/iesniia cleIyIolue OCHOBHbIE 32124 PadoThI:

— paccMOTpETh 3Tambl pa3paboTKU MOOUIBHOTO MPUIIOKEHUS;
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— paccMOTPETh 3Talbl TECTUPOBAHUS MOOMIBHOTO MPUIIOKEHHUS;

— paccMOTpETH ATAIlbl BBOAA B IKCILTYaTAIHI0 MOOHIBHOTO IIPHIIOKEHHS.

IIpu nccieqoBaHUU HCMOIB30BAHBI CIEAYIONIHEe METOABI HCCAE0BAHNA: CHCTEMHBIN, CTPYKTYPHBIH,
CPaBHUTENBHBIA aHAIHM3bl, METOJBl CTATHCTHYECKOH o0paboTku wmH(popMmanuu. Vcrmoib3oBaHHE METOIOB
TI03BOJIMIIO 00ECIIEYUTh JOCTOBEPHOCTH M 0OOCHOBAaHHOCTB BBIBOJIOB [ 1].

HeobxoguMo mpoBecTH MNPOTOTHNUPOBAHME MpuioxkeHua. IIpoTotum — 3To Maker Oyxyiiero
npuwiokeHus. [IpoToTUm MoOXKeT OBITh CTATHYHBI WM HMHTEPAaKTHBHBIA — C KHONKaMH ACUCTBHH H
nepexojamu. Bo MHoroMm 6Gmaromapsi mpoleccy HpOTOTHITMPOBAHUSI CTAHOBUTCS BO3MOXHBIM OIIPEENUTh
HEOOXOJUMOCTb T€X MM MHBIX (DYyHKIMH MPUIIOKEHHS, yA0OCTBO PACTIONOKEHHS T€X WM MHBIX 3JIEMEHTOB.
Ha nmanHOM 3Tame pa3pa0oTYMKy M 3aKa3dWKy Ba)XKHO HAlTH OOIIMH SI3BIK M ONPENeNInTbh TPeOOBaHUS K
OymyIieMy HMpHIIOKEHHIO, 0OpMIIEHHEIE B JOKYMEHTAILHOM BHJIE, IIPEACTABIISIONIEM TEXHUIECKOE 3aJaHHe
Ha mpoektHpoBaHue. B T3 MokeT OBITH yKa3aHO KaKk MOKHO Oonblle MH(pOpMAIWM OT 3aKa3dHKa, IO
BO3MOJKHOCTH C yKa3aHHUEM IIBETOBOI raMMBI M ()OPMBI 2JIEMEHTOB [2].

Copnep:xanne T3:

— MOJIHOE HAaMEHOBAHME CHCTEMBI H €€ YCIIOBHOE 0003HAUEHHE;

— umdp Tembl Wik mudp (HoMep) 10roBopa;

— HAaMMEHOBaHHUE MPEANpHUATUil (00BbeIMHEHMI) pa3padoTUnKa U 3aKa34rKa (TI0JIB30BATEIIs1) CUCTEMBI 1 HX
PEKBU3UTEL,

— IIepeyueHb JTOKyMEHTOB, Ha OCHOBAaHMH KOTOPBIX CO3JAeTCsS CHCTEMa, KEM M KOTJa YTBEP)KACHBI 3TH
JTIOKYMEHTHI;

— IUTAaHOBBIC CPOKH Hayajla 1 OKOHYaHHs pabOTHI IO CO3AaHUIO CUCTEMBI;

— cBelleHUsI 00 NCTOYHHKAX M Iopsiike GUHAHCHPOBAHUS paboT;

— HOpAROK O(OPMIICHHS U HPEIbSBICHUS 3aKa3uHKy pPe3ylbTaToB pabOT IO CO3JAHMIO CHCTEMBI (ee
qacTeil), 0 M3TOTOBICHUIO U HAJIAJKE OTAEIBHBIX CPEACTB (TEXHUUYECKHUX, IPOTPAMMHBIX, HH(POPMAI[HOHHBIX)
1 IPOTPAMMHO-TEXHUYECKUX (TIPOrPaMMHO-METOIUYECKHIX ) KOMITJICKCOB CUCTEMHI [3].

Heo0xoauM0 MpaBUIBHO COCTABUTH TEXHUYIECKOE 33laHNe Ha MPOSKTHPOBAHUE TPHIOKCHUS, TaK KaK Ha
OCHOBaHWHM JIAaHHOTO JOKYMEHTa B JaJbHEHIIeM OyAeT NpPOUCXOAUTH IPOCKTHPOBAaHHE MOOHIHHOTO
NIPWIOXKEHHST M €ro HMpheMKa B JKCIDTyaTaluio 3aka3umkoM. [lociie Toro kak pa3paboT4UMK M 3aKa3duK
MIPUIUTH K COTJIACOBAHHOMY PELICHHIO O pa3paboTKe, pa3pabOTYMK MOXKET HMPUCTYIATh K IPOSKTUPOBAHHIO
MOOMIIBHOTO TPHIIOKEHHSI.
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001 ecmBeHH020 NONb30BANUSI MEXHON02UT OECRUNOMHO20 ynpasieHus asmomobuiem. B cmamve noopobno
ONUCKIBAIOMCsL NPOOTIeMbL YeeauueHust 6e3padomuybl, 3a6UCUMOCHIU MEXHOIO02UN OECRUTOMHO20 YAPAGIEHUS
oM NO200HBIX YCIOBULL, VA36UMOCMb ONl  BO3MOJICHBIX XAKEPCKUX amax u npobiemvl 6 cghepe
3aKOHOOAMENbCMEA NPU 03HUKHOBEHUL OOPOICHO-MPAHCHOPMHBIX npoucuiecmsull. B zaxnouenue deraemcs
661600 0 OAIbHEUUX NEPCNEKMUBAX PA3GUMUSL OECRUIOMHO20 A8MOMOOUILHO20 MPAHCHOPMA.

Knroueswle cnosa: becnunomuvie asmomoounu, d6ezonacnocmo, V2V, JITII, SAE.
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DANGERS AND PROSPECTS FOR THE DEVELOPMENT OF UNMANNED
ROAD TRANSPORT
Kobylinsky A.Yu.

Kobylinsky Alexander Yuryevich - Lecturer of special disciplines,
SPECIALTY: 23.02.03 MAINTENANCE AND REPAIR OF MOTOR TRANSPORT,
COLLEGE OF LUHANSK STATE UNIVERSITY NAMED AFTER. V. DAHL,
LUGANSK, LUGANSK PEOPLE'S REPUBLIC

Abstract: the article is devoted to the problem of the creation, complexity of the introduction and use of
unmanned vehicle control technologies on public roads. The article describes in detail the problems of
increasing unemployment, the dependence of unmanned control technologies on weather conditions,
vulnerability to possible hacker attacks and problems with the sphere of legislation in the event of road
accidents. In conclusion, a conclusion is made about the future prospects for the development of unmanned
road transport.

Keywords: self-driving cars, safety, V2V, road accidents, SAE.

VIK 629.331.5

Jluckyccnst 0 GeCIMIIOTHBIX TPAHCIIOPTHBIX CPEJCTBAX HE HOBA, HO OHA CTAHOBHTCS BCe OoJiee BaKHOM BO
BCEM MHpE 10 Mepe MX BHEJPEHHUs Ha Joporax obIero mois3oBanus. Ho mpexae uem 3To mpousoiiner, nepex
aBTOMOOMJIBHON THPOMBIIUICHHOCTBIO W OOIIECTBOM BCTaHET MHOXECTBO IIPOOJIEM: KaK 3TO IMOBIUSIET Ha
omnec? Kto OyneT HECTH OTBETCTBEHHOCTh NpH Bo3HWKHOBeHMH JITII? JlelicTBUTENBHO 1M 3aMeHa
CTaHIapTHBIX TPAHCTIOPTHBIX CPEJCTB Ha OECIIMIIOTHBIE TIO3BOJIUT MOBBICHTH O€30MaCHOCTD Ha JOpOrax?

Tekyuiee cOCTOSIHUE PHIHKA 0eCIHIOTHBIX ABTOMOOH €

CeroHa MHOTHE MHUPOBBIC KOMIIAHHU COCPENOTOYMIINCE Ha pa3paboTke OecnmmoTHbIX aBTroMoOmIeil: Tesla
¢ AutoPilot, Google ¢ Waymo, General Motors ¢ Super Cruise. Kommanus Nissan ocHamaer cBoii Leaf Bce
Oonee m Oonee He3aBHCHMBIMH onuusmMu, BMW 3amyckaer oqHO OOHOBJIEHHE CBOEro IPOTPaMMHOIO
obecrieyeHus 3a Apyrum, a TeM BpemeneM Ford u VW nnBecTnpyror Mummaps! B TexHosoruto Argo Al. Baidu
(ananor Google B Kurae), skcrepuMeHTHpyIomas ¢ OecrioTHeIMA aBToMoOmwIsmMu B Ilekune, 3akmouriia
COIVIAIIICHHS O COTPYIHUYECTBE KAK MUHUMYM C YETBIPbMS KUTAHCKMMHK NPOM3BOJUTENSIMU aBToMoOmIei. [1pu
9TOM, HECMOTpPSl Ha TEXHOJOTMYECKHE IPOPHIBBI, OECIMIOTHBIX aBTOMOOWIEH, KaKk TAaKOBBIX, CETOJHS He
cymecTByeT. boiee Toro, 10 HeJaBHEr0 BPEMEHHM TEPMHUHBI «OECIMIIOTHBIE aBTOMOOWIN» M «aBTOHOMHBIC
TPAHCTIOPTHBIE CPEACTBa» OBUTM HETOYHBIMH, HE TOBOpS yX€ O TAKUX TEPMHHAX, Kak POOOTH3MPOBAHHBIE
aBToMoOMH. OOmIecTBO aBTOMOOWIIBHBIX HWHXeHepoB (SAE) wm3yumno stor Bompoc B 2018 romy u
OITyOJIMKOBAJIO TAKCOHOMHIO 0 3TOMY Botipocy (puc. 1) [1].

YpoBeHb O YpoBeHb 1 YpoBEeHb 2
\ é
@ ®
ABTOHOMHBIX (PYHKUNK HET, ECTh HECKONLKD aBTOHOMHBIX ECTh Kak muHumym nBe
BoawTens KoHTponupyeT YHKLWA, HanpuMmep, ABS ABTOHOMHbIE (PYHKLMM.
BCE, 4TO AenaeT MallnHa.
YpoBeHb 3 YpoBeHb 4 YpoBeHb 5

ApTomobune camoynpasnsem, AsTomobune cnpasnaeTca co n - T r
HO TpebyeTcs BMeWwaTeNnsCcTBO BCEM, HO CTb OpraHbl ORHOCTHI OTCYTCRYIO
B 3KCTPEHHBIX CUTYaUWNAX. ynpasneHns. OpraHbl ynpagnexwuwa

Puc. 1. Takconomus yposueii agmomamuzayuu coenacio SAE
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HecMoTps Ha TO, 4TO HCCIIEIOBAaHUS B 00J1AaCTH aBTOHOMHOTO BOXJICHHS LIUIM NOJHBIM XOAOM C Hauaia
1980-x romos, B 2022 romy dYENOBEYECTBO HAXOJWTCS JIMIIbL Ha BTOPOM YpPOBHE, YPOBHE YaCTHYHOMN
aBTOMATH3AIMU BOXJICHUS. BOJNBIIMHCTBO HKCIIEPTOB COTJIACHBI C OTHM, XOTS HEKOTOPHIE NPOHM3BOJHUTEIH,
Takue kKak Audi, 3asIBISIOT, YTO OHHM JOCTHUIIH 3 ypoBHs. Ho 9TH yTBepskieHNs He TOKa3aHBI Ha IpaKkTUKe [2].
[TprunHON TaKOTO TOPMOXKEHUSI B PAa3BUTHH JAHHOH TEXHOJIOTHH SIBIISIOTCS! BBI3OBBI, C KAKUMH CTOJIKHYJIHCH
y4eHbIe IPH MONBITKE Pa3pabOTKU IOJHOCTHIO ABTOHOMHOTO aBTOMOOWIISA: Kak ceOsi OyaeT BeCTH MalluHa,
€CJI CTOJIKHETCS C CUTYaIllel, B KaKoif OHa HUKOTJa He Haxoauinack? UTo MpOn30HUIET, ecu XaKkep 3aXBaTuT
ABTOMOOWIb U T.1.7

OcHoBHBbIe TNPO0JIeMBbI, ¢ KAKHMH CTOJIKHETCS 4YeJl0BeYecTBO NpPH MNOSIBIeHHH O0eclHHI0THBIX
aBTOMOOM. el

Be3paboruna

Ecnm aBTroMo6mIN, TPY30BUKH U aBTOOYCHI HAYHYT €3]JUTh CaMH, JTIO/IH, 3apadaThIBaIOIINe Ha KU3Hb TUM
BUJIOM TPAHCIIOPTa, BHE3AITHO OKAXXYTCs 0e3 paboTHI.

CornacHo poknany «O0cienoBanue paboueii critbh» pepocTaBieHHoMy Pocctatom B 2021 roay, B cdhepe
TPaHCIOPTHUPOBKH M XpaHeHHs pabortaeT 6 314 682 dyenosek mmm 8.8% BCEro 3aHATOTO HACENEHUS B
Poccuiickoit ®enepannu [3]

® ObpabathiBaowme
NpoK3BCACTEa

B TOproBns CONTOBaR W
POSHKUHAR; PEMOHT
ABTOTPEHCMOPTHBI CPEACTE W
MOTOLLMKDR

B [leATEAbHOCTD B 0ORacTH
3ApaBOONPaHEHKA W
COLLKMAMbHBEE YCyT

Obpa3ceaHke

Puc. 2. Camvie maccogvie npogheccuu 6 P® 6 2018 200y.

U takas TenpeHnus HaGmonaercst He Toibko B Poccun. CornmacHo nanHbeiM EBpoctara, B 2020 roxy Ha
kaxele 1000 sxutenelt EBpons! npuxoamwiocs 29 cOTpyIHUKOB, 3aHATHIX Ha TPAHCIOPTE, cpean Kakux 35%
3TO BOAWTENN aBTOOYCOB M TPY30BBIX aBTOMOOWe#, 22% TpaHCHOPTHBIE W CKiajackue pabouwe, 19%
Kypbepbl, 12% Mycopuivku, 3% MaIIHHUCTHI IOKOMOTHBOB U CBSI3aHHBIE C HUMU pabOTHUKH [4].

He crout 3a0bIBaTh U O PYKOBOAAIIEM, YIPABIEHUYECKOM M BCIOMOTATEIFHOM MEPCOHAIE, 3aHATOM B
TPaHCIOPTHOM CEKTOpPE, KaKie TaKXKe MOTYT MOTepTh paboTy Mocie BHEAPEHHS OECITUIOTHEIX aBTOMOOHIIEH.

3aBHCHMOCTB OT MOTOHBIX YCJIOBHUIA

[Moronma mo-npexxHEMY NpEACTaBIAET COOOH cephe3HyIo mpobieMy 1t OecIIOTHEIX aBToMoOmei. Kak
U Halll¥ 71333, aBTOMOOMIIBHBIC JATYMKU He pabOTaroT B TYMaHe, B yCJIOBHSX 10K WM CHera. becnmioTHble
aBTOMOOMJIM HCIIONB3YIOT TexHosiorn moj HazBanueM LiDAR wu pamap (puc. 3). LiDAR paGotaer mo
NPHHLUITY PAacCeUBAHMSA JIA3€PHBIX JTydeH M MX OTPaKCHHs OT OKPYXKAIOIIMX OOBEKTOB, Oiaroiaps uemy
MOXHO MOJyuuTh 3D-M300paxkeHre BBICOKOTO pa3pelieHus B acHblid qeHb. [Ipu atom LiDAR He BhimonHser
cBOM (DyHKIIMH B TyMaHe, B yCJIOBUSIX 3allBUICHHOCTH, TIPH JIOXKAE WJIM BO BpeMs cHeromaza [5].
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THIAPHBIT BIOK KAMEPI
TTOCTOARKO BPAMAACh, OH HCNOALIYET TA3ePHkE

JYHH ILT4 COZIAHHA J60-TPaIycHoTO B —
H2OODAKEHHA OKRDYEEHHE ARTOMOGHIA. |

HemoanayieT napaniake HecKoILEIN H1o0pamenti 1ma

OTIpeIe HIA PACCTORHEA IO PA3TFHLN 00BeETOE.

Kanepst Tamie 0GHAPYANBAIOT CRETOMOPE 1 IHAKH, A
TAKAR TOMOTAIOT PACTIOSHABATE JRIGKYIIHECH 0GbherThL.

ﬂ TAKHE KAK MSMICXOIE H BEI0CHICHCTHI.

PATAPHBIE TATUHKIT

HaMepaT paccToRHHE 0T

ABTOMOGHAN & MPSORTCTBHAM,

| l

[VIABHGIT
- -] B  KOMIBIOTEP
JICHIOTHHTE. ThHBIE (Pacno o&en B
MAPHREEIORM | g = BaraRHIKe)
i - AN T AHATHIHDYET AAHHEIE C
/ JATHHEOR H CPARHHEAST

CONpPAHEHHEIE EAPTHE 18
J / OIIEHEN TERYITHE YCTORMEH.

Puc. 3. [Ipunyun pabomul cospemeHH020 6eCnUIOMHO20 A8MOMOOUISL

Bonee Toro, coBpeMeHHBIE OecnmIOTHBIE aBTOMOOWIN KommaHuu Tesla (M psaa Ipyrux) TECTHPYIOT B
MecTax ¢ OJaronpuATHBIM KIMMaToOM, TakuX kKak MayHtuH-Brlo B Kammudpoprum, a He, Kk mpumepy, B
Cxkamuetsix Topax Komopamo.

Xakepckue aTaku

ITo mepe Toro xak aBTOMOOHIM CTAHOBSTCS yMHee M Oojiee 3aBUCHMBIMH OT IHTepHeTa, HMOSBISETCS
0ospiIe criocoO60B MPOHUKHYTH B HUX U HAPYIIUTH UX paboTy. Y HecMOTps Ha TO, 9YTO cOPTBEPHBIE KOMIAHUH
y’Ke JaBHO 3aHHMAIOTCS BONPOCAMH KHOepOe30IMacHOCTH, MOTpedyeTcs IONHOE H3MEHEHHE KyIbTyphl B
aBTOMOOWJIBHON TPOMBINUICHHOCTH, Kakas TpPAJAMIHOHHO HE CJIHIIKOM 3a0oTWiack o THpobieMax
KHOepOe30MacHOCTH BBHIy OTCYTCTBHUS TaKOW HEOOXOAMMOCTH.

Oco0yI0 OmacHOCTh MPEICTABISIOT CHCTEMBI, O3BOJIIONINE aBTOMOOMIIIM B3aMOJCHCTBOBATh JIPYyT C
npyroMm Ha gopore. B wactHocTtH, 3TO Kacaercs cuctembl V2V (vehicle-to-vehicle), mo3Bosstromieit
aBTOMOOWIISIM OOMEHHMBAThCS MH(OpMaIMel Apyr ¢ Apyrom 0e3 Kakoro-mubo ydactusi Boautens. Cucrema
V2V co3maer Mexay aBTOMOOWISAMH OECIpOBOJHYIO CETh, O KaKOil TepemaroTcs IaHHbIe 00 uX
MECTOHAXOKACHUH U CKOPOCTH. M 3aIuTHTE 3Ty cHcTeMy OyIeT Ype3BhIYaifHO CIIOXKHO.

IIpo0aemMbl 32aKOHOAATEIBCTBA

[NosiBieHne OECHUIOTHBIX TPAHCIOPTHBIX CPEICTB CTABUT MHOXECTBO FOPHIMYECKHX BOIPOCOB, B
YaCTHOCTH, KTO OyJeT HEeCTH OTBETCTBEHHOCTb 3a aBapHIO, BEAb B aBTOMOOWMIISIX 5-TO YPOBHs BOIUTENb HE
MIPUHAMAET HUKAKOTO y4acTHs B Ipoliecce BOXKAeHHs. MHorue monararoT, 4to BuHA 3a Bce ATII mspxer Ha
IUIeYH NPOU3BOJMTENCH, AM3aifHEpOB M Pa3pabOTYMKOB HporpammHoro odecreuyenus [6]. Taxxe, Moryr
BO3HHKHYTBH CEphE3HBIC MPOOIEMBI H3-32 B3aMMOJICHCTBHS aBTOMOOMIEH 5-Tr0 YpOBHS ¢ aBTOMOOWIIME 0-4-T0
ypoBHelt. Ho ecim TpaHcmopTHOE CpencTBO OyaeT caMooOydaromuMes, TO MOXKHO JI CKa3aTh, YTO BHHOBAT
paspabotuuk [10? B cBsi3u ¢ 3TUM BO3HHKAET BOIIPOC, MOKHO JIW BUHHUTH MTPOU3BOJUTEIIS, €CITH aBTOMOOHIIb
caM yduTcst Grarofaps HaMIUIO HCKYCCTBEHHOTO HHTEIIeKTa?

HyXHO yunTbIBaTh BO BHUMAHHUE U TO, YTO MOJHOCTHIO OCCITUIIOTHOE BOXKICHUE 3ampernieHo BeHckoi
koHBeHIMeil ot 08 HosOpst 1968 roma. CornmacHo BeHckoll KOHBEHIMH YeIOBEK-BOAUTENb BCErIa OJDKECH
yHOpaBJATh TPAHCIOPTHBIM CPEACTBOM U HECTU OTBETCTBEHHOCTL 3a IMOBEACHUE B JOPOKHOM JABUKCHUU [7]
CrenoBaTenbHO, B CTpaHax, MOJNMCABIINX ee, HeoOXOAMMO OyJeT BHECTH IONpAaBKH, pa3peliaroniie
JIBIDKEHHE TPAHCIIOPTHBIX CPEACTB 5-TO YPOBHS IO JOPOTaM.

IlepcnekTUBHI pa3BUTHS

HecmoTpst Ha TO, YTO aBTOMOOWIN C MOJHOCTBIO py4HBIM ympaBieHneM (yposeHb SAE 0) B Hacrosimee
BpeMsI COCTaBILIIOT OOJBIIYI0 YacTh BBITYCKAEMBIX EIWHHI[, TOT YPOBEHb ABTOHOMHH €IWHCTBEHHBIH,
KOTOPBIH B ONMKaWIIeM BPEMEHH IMOJHOCTHIO YTPATUT CBOIO MOMyJsIpHOCTh. CHIKEHHE MNOMYJISIPHOCTH
ypoBHss SAE 0 BbI3BaHO MoOJepHM3alMel aBTOMOOWMIBHOM HPOMBIIUICHHOCTH IEPEIOBBIMH CHCTEMaMHU
nomory Bogutenio (ADAS), a Takxke JOCTHKEHHSIMH B 00JIACTH HHHOBAIIMOHHBIX TEXHOJIOTHH, YIy4lICHHEM
9KOHOMHMYECKOIl  3(PEKTHBHOCTH, TOBBIIICHHEM TpeOOBaHMH mMOTpeOUTENeil W  TOCyAapCTBEHHBIM
perynupoBaHreM. MOXHO NPOTHO3MPOBATh, UTO aBTOMOOWIM C OMpENENCHHOH CTENEeHBIO aBTOMATH3AIMH
(SAE 1-2) 6ynyT coctaBisats 1o 50% Bcex aBToMOOMIIeH, mpon3BeneHHbIX k 2024 roxy [8].

ABTtoMOOUIH ¢ ypoBHeM aBToMartn3anuu SAE 2-3 sSBISIOTCS caMBIMHU NIEPCIIEKTHBHBIMY, OJlarofaps 4emy
k 2024 roxy moiry4aT HAaHOOJBIIYIO JOJIO KaK B MHBECTHIVSX, TAK U B Pa3BUTHU. Tak Kak aBTOMaTH3aLUsL
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ypoBHs SAE 2-3 moxmpasymeBaeT mox co0oil Hanuuue B aBTOMOOWIE BOIUTENA U €ro B3aHMMOJCHCTBHE C
TPaHCIOPTHEIM CPEACTBOM, UX BHEIPEHHE IpeCcTaBIsieT co00i Ooee mpueMiIeMbll yPOBEHb PHUCKA KaK JUIS
aBTOIIPOM3BOAUTEIICH, TaK U JUISl TOCYAAPCTBEHHBIX PETyIHPYIOIINX OPTaHOB.

[MonHocThIO GecnminoTHBIE aBTOMOOWIH, oTBedaromue TpeboBaHwssM SAE 5 ocramyrcs amOHIMO3HOM
PEBOJIIONMOHHON IIeNIbI0, B KaKylo OyAyT MHBECTHPOBAaTh MIJUIMAPABI J0UIapoB. TeM He MeHee, He CTOHUT
OKHJATh UX CKOPOTO IMOSBICHUS Ha JOpOrax OOLIECTBEHHOTO TPAHCIOPTA. DTO e KacaeTcss U aBTOMOOMIIEi
ypoBus SAE 4.

3ak/04enue

INosiBneHne abCcoOMOTHO OECHMIOTHBIX aBTOMOOMIEH HapyHIIMT MPHUBBIYHYIO [UIS YenoBeka ku3Hb. Ho
peanbHOCTh TaKOBa, YTO PA3BUTHE ITOH TEXHOJOTUH SBISIETCS HEN30EKHBIM, II03TOMY YEJIOBEUECTBO JJOIKHO
MOATOTOBUTH ce0s1 K HOBEIM BBI30BaM. Y JIIOZIEi HUKOTA He MOJIyJaIoCh OCTAHOBHTh TEXHHYECKHX ITPOTrpecc.
Jlonroe BpeMsi KOMIBIOTEPH TOXKE Ka3aJHCh YEeM-TO IyralolldM, HO CETOMHS MPAKTUUSCKH KaKIbIiA
POCCHSTHHH M JKUTENH JPYTHX CTPaH UMEIOT y ce0s kak MuHUMYM ofuH [IK i HoyTOyk. UenoBeuecTBo yxe
MPONIIO Yepe3 MHOXKECTBO TPYHOBBIX PEBONIONMN B HCTOPHHU, KOTJa IOSBICHHE aBTOMAaTH3HPOBAHHBIX
m¢TOB 3a0pano paboTy y MHOTHX JIFOJEH, KOI/a IOSBICHHE «YMHBIX» CTaHKOB OTIIPABHJIO JOMOM COTHH
ThICSY paOOTHUKOB 3aBOJIOB U (padpuk u T.1. Bee 310 O6maronaps 6eckOHEUHON MPOMBIIIIIEHHON PEBOJIIOIHH,
KOTOpas TIO3BOJIMJIA MEXAaHWYEeCKHMM MAalIMHAM BBIIOMHATH pydHOH TpyxA. IlosBieHnme OecnmioTHBIX
aBTOMOOMJIEH — 3TO TOXKE YaCTh MPOMBIIIICHHOH PEBOMIOLIUH.
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Annomayua:  paccmampugaemcs — akmyaavbHas — 3adaua  pobomuszayuu  60egvix  Oeticmeuti  Ha
YPOanu3uposantol meppumopuu. Buldenenbl 0CHOGHbIE 0COGeHHOCMU U HAubOLee COJICHbIE NPOOIEMbL, C
KOMOPbIMU NPUXOOUMCS CIMAKUBAMBCS BOUCKOBLIM NOOPA30ENeHUAM 8 YCI08UAX yauunbix boes. Ha ocnoge
NPOBEOEHH020 AHANU3A CHOPMYIUPOSAHbI MPEOOBAHUA U NPEOOJHCEeHbl OCHOBHbIE TMUNbL  HAZEMHbIX
pobomomexHuueckux KOMNIEKCO8 BOEHHO20 HA3HAYEHUs O YPOAHUSUPOBAHHOU Mecmuocmu. B cmamve
ommeyeHa HeoOX00UMOCHb OCHAWEHUS PODOMOMEXHUYECKUX KOMNIEKCO8 CPeOCmeamy OnepamueHo20
Gopmuposanua SUPMYATbHLIX BU3VATLHONOOOOHBIX MPEXMEPHBIX MOOenell OKpyxcaioujel cpeovl, Umo
N03601UM CYUeCMBEHHO NOBbICUMb P DEeKMUBHOCb 60E8bIX OelicmEUll U COKpAMumy 00 MUHUMYMA NOmepu
JAUYHO20 COCMABA U BOCHHOU MEXHUKU 8 YCII0BUAX 20POOCKOU 3ACMPOUKU.

Knrouesvie cnoea: pobomomexmuueckuti KOMNIeKc, ypOAHUSUPOBAHHAS MeCMHOCMb, 0oesble Oelcmeus,
JIUYHBILL COCMAS.

APPLICATION OF COMBAT AND SUPPORT ROBOTS WHEN CARRYING
OUT COMBAT ACTIONS IN URBAN CONDITIONS
Polyakov O.A.

Polyakov Oleg Aleksandrovich — Associate Professor,
PERM MILITARY INSTITUTE OF THE NATIONAL GUARD FORCE OF THE RUSSIAN FEDERATION
PERM

Abstract: the actual task of robotization of combat operations in an urbanized area is considered. The main
features and the most difficult problems that military units have to face in street fighting are highlighted.
Based on the analysis, the requirements are formulated and the main types of ground-based military robotic
complexes for urban areas are proposed. The article notes the need to equip robotic systems with the means
for the rapid formation of virtual visual-like three-dimensional models of the environment, which will
significantly increase the effectiveness of hostilities and minimize the loss of personnel and military equipment
in urban areas.

Keywords: robotic complex, urbanized area, military operations, personnel.
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PoboTmzarmst BOOpy>kKeHHsI 1 BOSHHOW TEXHUKH SIBISIETCS OJHUM W3 BOKHEHIINX HAIPABICHUI ITOBBIIICHHS
KaueCTBEHHOTO YPOBHS TEXHHYECKHX CpPEJICTB BOOPYXEHHOH OOpbObl. B  ycloBHsX COBpeMEHHOro
o0mieBoiickoBoro 60st 3pHEeKTHBHOCTh TpPaAJUIIMOHHBIX YEJIOBEKOMAIIMHHBIX CHCTEM BOSHHOIO Ha3HAueHUS
3a4acTyro  ycrymaer 3((GEKTUBHOCTH pOOOTH3UPOBAaHHBIX KOMIUIGKCOB. [lyrem pobotmzaimu BBT
Tpe/ronaraeTcsl JOCTHYb Ka4eCTBEHHOrO YJyYILEeHHs ImapaMeTpoB 3(QEKTHBHOCTH CYIIECTBYIOIINX U
MepCIeKTUBHEIX 00pasioB BBT, pacumputes ux (yHKIMOHANIBHBIE BO3MOXHOCTH, a TAKKe MaKCHMAIBHO
COKPATHTh MOTEPH JIMYHOTO COCTaBa B XOJI€ BENICHHUS OOCBHIX ACHCTBHIA, B TOM YHCIIE B TOPOACKUX YCIOBHAX [1].

[lo wmuenmro M. BupgaHoBa, OCHOBHBIE TIPOOJIEMBI, C KOTOPHIMH CTAKHBAIOTCS BOHCKOBBIC
MOJpa3JeNicHus] TP BEICHUH OOCBBIX NEHCTBUI B TOPOACKHX YCIOBHSAX [2]: 3HAUMTEIHHOE CHIKEHHE
3¢ PeKTHBHOCTH MCHONB30BaHMSI Pa3Be/IBIBATENILHBIX CUCTEM; CIOKHOCTH B OIPEeTICHUN HMPHHAIEKHOCTH
MPOTUBHHUKA K aPMHH; TAKTHUKA OOOPOHSIONIMXCS MOAPA3CTICHUH CBOANTCS K JCHCTBHUAM IPEUMYILECTBEHHO
HeOonbpIUMHU rpynnamu 1o §8-10 uenosek; nmopasnsAoniee OOJIBIIMHCTBO KUTENEH OCTalOTCA B TOPOJIE, B TOM
YHCJIC B MHOTO3TAXHBIX AOMaX; UCIOJIb30BAHUC ITPOTUBHUKOM I'PAXIAHCKOI'0 HACCJIICHUA B KQ4E€CTBC KUBOT'O
muTa (yCTaHOBKA TEXHHUKH B JKMIIBIX 3aCTPOHKaX, OTHEBBIE TIO3NIUH B MHOTOKBAPTUPHBIX JJOMAaX H T.1.).

Boit B ropome mMmeeT psx OCOOEHHOCTEH, Cpeld KOTOPBIX JUIS AaTaKkylomeHd CTOPOHBI HEoOXOIHMO
OTMETHTH CIIEIYIOIINe: OKpYXXEHHe M OJIOKHPOBaHHE TOpOJa, B ILENAX IMEPEKPHITHS KaHAIOB JOCTABKU
JIMYHOTO COCTaBa, BOOPYXKEHHs M OOETIPUIIAcOB, MaTepHAIBEHOTO oOecnedeH sT; OJIOKHMPOBaHUE U PACICHEHUE
TPYNITUPOBKM  NPOTHBHUKA; IE30PTAHM3AINS  CHCTEMBl  YIpaBIEHHs; BeACHHE HH(POPMAIHOHHO-
MCUXO0JIOTHYECKOM JABJICHUSA.

OOopoHsolIeecss CTOPOHA B CBOIO OuYepelnb HCHONB3YeT KIACCHYEeCKHE MpPUEMBbl BEICHHS OOEBBIX
ﬂef/’lCTBl/Il\;I B HACCJICHHBIX ITYHKTaX, TAaKHE€ KaK: 3axBaT TOCIOACTBYIOUIUX BBICOT U 3;131—1“1?1, BBII'OJHBIX
MapHmpyToB NEPEABUKCHUA U PA3MEIICHUE TaM Ha6J’l}O)13TeJ'lebIX CPEACTB; PasMCIIEHUE OTHEBBIX TOUYEK Ha
BEPXHHX STaXaX 3[aHHH M IEPeKpPHITHE BAXKHBIX MOPOXKHBIX COOONICHHH; MHUHHPOBAHHE IIOAXOJOB K
00BEKTaM; HCIIOIH30BaHNE €CTECTBEHHBIX YKPBITHH, ITO/BAJIOB, CHEIHAIEHO 000PYIOBAHHEIX OYHKEPOB IUIS
3aIIUTEl OT ABHAIMOHHBIX YAApOB W OTHS apTWIUIEPHUH; OPTaHMU3alWs JIOKHBIX OOBEKTOB C MMHTAIHEi
OTHEBBIX TOUEK.

OcHoBHOW 00eBOIl cuinoif mpu BedeHMH OOEBBIX MAEHCTBHH B TOPOICKHX YCIOBUSX SIBIISIFOTCS
0011eBoiickoBbIe YacTH ¥ nofapasnenenus. I1o crpykrype oHu Hanbosee npucrocoOieHs! 11 00eBbIX AeiicTBUI
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B TOpoje, Kak B 00OpOHE, TaKk U B HACTyIUIeHHH. OTBIT MOKAa3bIBAa€T, YTO MOTOCTPENKOBBIE MOAPA3AEICHHS
CIIOCOOHBI 00OPOHSATH JIFOObIE 0OBEKTHI TOPOAIA, PACIIONArasCh Ha HECKOIBKHUX TXKAX 3IaHMH, MEXIy HUMH, B
MO/IBaJIaX U MOJ3EMHBIX KOMMYHHKAIUSX, Ha HE3aCTPOCHHBIX yJacTKaX MECTHOCTH, CO3/1aBasi MHOTOCIIOHHYIO
MHOTOSIDYCHYIO CHCTEMYy OTHS. [IpeMMyIecTBOM MOTOCTPEIKOBBIX IOAPA3AENCHHUN SBISCTCS TO, YTO HPH
HACTYIUICHUH OHM MOTYT NEPEABUIaThCS IO Y3KUM YIIWIAM M IepeylikaM, 4epe3 MPOJIOMBI B CTEHAX 3/1aHUH U
KaMEHHBIX 3200pOB, M0 MOJ36MHBIM KOMMYHHKAIUAM, a IPH HEOOXOIMMOCTH T10 KpbIIIaM JOMOB [3].

B TO ke BpeMs HEOOXOAMMO YYHTHIBaTh, YTO JIETKOE BOOPYKEHHE MOApa3JAelIeHHH He MO3BOJIAET UM
MopakaTh MPOTHBHUKA, HAXOAIIErocsl B IPOUHBIX 3AaHUAX M COOpYKeHUAX. [ opoackas cpena orpaHIIMBacT
MpUMeHeHHe OOEBBIX MAIMH MEXOThl U OPOHETPAHCIIOPTEPOB BCIIEACTBUE UX MOBBIMIEHHON ySI3BUMOCTH. JTO
TOBOPHT O TOM, YTO MOTOCTPEJIKOBBIC MOApa3[eleHHs HYKIAIOTCS B IOJIEPKKE apTHIUICPHH, OTHEMETOB,
HHKEHEPHO-CANIePHBIX MOJIpa3/IeNICHIH 1 aBHAIINHL.

OpHAaKo IUIOTHO 3acTPOEHHAsT MECTHOCTH CYIIECTBEHHO OTPAaHHYHMBAET MAaHEBP M COCPEJOTOUCHHE
apTHJUIEPHH, CHIDKAeT NaJbHOCTHh W 3((GEKTUBHOCTh €€ OTHS, YMEHBIIAeT PajnyC MOPaXCHHS CHAPSIOB U
MuH. CBOM OCOOEHHOCTH, CHIDKAIOMUE 3(Q(EKTHBHOCTE 0OEBOTO INMPHUMEHEHHS, MUMEIOTCS W y aBHAIUH.
CrnenyeT OTMETUTh, UYTO TNPUMEHEHHE YIPABIAEMBIX M KOPPEKTHPYEMBIX CHApsAJOB HE TNPHBOJUT K
CYIIECTBEHHOMY CHIKEHHIO 00I1ero pacxosna 6oenpumnacos. I[IpuunHoi 3TOr0 SBISETCS TO, YTO KOIHYECTBO
BU3yalIbHO HAOMIOJAEMBbIX IIeNel Il MPUMEHEHHS YIPABIIeMbIX H KOPPEKTHPYEMBIX CHAPAIOB, TPEOYIOIIX
JIa3epHYIO MO/ICBETKY, OTHOCUTEIHLHO HEBEIHKO [4].

Kpome Toro, 601 B 4epTe roposa HPOXOAAT B HEIOCPEACTBEHHON OJIM30CTH OT PACIONIOKEHUS MUPHOTO
HAceJIeHUs, 3a4acTyl0 HCIOIb3yeMOro OOOPOHSIOIIMMUCS B KauecTBE JKUBOTO IMUTA. B 3TuX cirydasx
NIpUMEHEHHEe apTHUICPUH M aBUAlUH Oe3 JODKHOW KOPPEKTHPOBKM OTHS BEAET K 3HAYHMTEIBHBIM JKepTBaM
Cpeay MHPHOTO HACENICHHUS.

Jaxe 3TO KpaTKoe IepednclIeHHe OCOOEHHOCTEH TropojcKoro 00s yKka3bIBaeT Ha €ro CyIIECTBEHHOE
OTAMYHE OT OOBIYHOTO OOLICBOMCKOBOTO 00s, YTO HEM30EKHO CKAa3hIBACTCS KaK Ha MpHEMax H crocobax
MIPUMEHEHHS LITaTHOTO BOOPY)KEHUs, Tak M Ha oOocHoBanuu mpuMmeHeHus PTK. B nemsx s¢dexruBHOrO
BeleHNs] OOCBBIX JEHCTBMI B YCIOBHAX ypOAaHM3MPOBAHHOH MECTHOCTH, HA HAIl B3MJIA HEOOXOIMMO
IIpUMEHEeHHEe pOOOTOTEXHHIECKHX KOMIUIEKCOB 1-3 BECOBOM KaTeropuu.

Hocumsbie PTK (BecoBast kareropust ) B OCHOBHOM NPHMEHSIOTCS s pabOTHl B 34aHUAX, B YCIOBHSAX
TOPOJCKOH cpelbl. [ yCeHHYHBIe M KOJIECHBIE IIacCH 00ECIeYNBalOT AMANa30H MaKCUMAIBHBIX CKOPOCTEH OT
10 xm/4 n Oonee. OHM TPUMEHSIOTCS U BEICHUS Pa3BEAKH, PEKOTHOCHMPOBKH, 00ecHedeHHs AbIMOBOW
MAacKHPOBKH, KapTOTrpadUpOBaHUs, 00eCIIeueHNs [elIeyKa3aHHsl 1 KOHTPOJIS pe3yIbTaTOB CTPETBObI.

[epenocumo-Bo3umeie PTK (Becosrie kareropuu 11 u I1I). HecmoTpst Ha Gombiyo Maccy, MEpeHOCHMO-
Bo3umble PTK o6magaror mpubnn3uTensHO TaKUMH K€ MAaKCHMAJIbHBIMH CKOPOCTSIMU NEPEBIKEHHS, 9TO U
HOCHIMBIE ¥ BBITIOJTHAIOT KOMIUIEKC 3a/ad, TAaKHX KaK: OTHEBas IOJIEPIKKa; MOIABO3 OOETPUITAcOB, TOIINBA U
I'CM B 30HYy BeneHHs OOEBBIX JACHCTBHIL, TOCTaBKa M NMPUMEHEHHE HEJETaJbHOTO OPYXKHs; WH)KCHEpHbBIC
MallIMHBI Pa3BeJIKH, Pa3MUHUPOBAHUS, Pa3rPaXKICHUs U JIp.; IBaKyallusi PAHEHBIX U SKHUIMaKeH BBIIIE/IICH U3
CTPOS TEXHUKH U3 30HBI OTHEBOTO BO3JICHCTBUSL.

Heo0OxoquMo OTMETHTh, YTO HEKOTOpBIE TEXHOJOTMH POOOTOTEXHUKH MPEJCTABISIOT PSJ HOBBIX
BO3MOXKHOCTEH JUI1 KOMAaHAWMPOB HH3IIET0 YpOoBHA. Tak, CyIIECTBYIOIIME B HACTOSIIEE BpeMs
OBICTpOACHCTBYIOINE CcKaHUpyomue naapHOMepsl PTK, paboraromyie CHHXpOHHO € TeleKaMepamu, W
BBICOKOIIPOHU3BO/IUTEIIBHBIC BEMUHCIUTENBHBIE CHCTEMBI ITO3BOJITIOT CTPOUTH BU3YaIbHO-TI0JJOOHBIE IIH(POBHIE
MOJIEN BHEUIHEH cpenbl B peansHOM BpemeHu [5]. Ilpemmaraercs oOBeOUHATH (KOMIUIEKCHPOBATH)
nHpopMaIMIo OT BHAEOKaMephl M JajJbHOMEpa YK€ Ha MEepBOM dTare o0pabOTKH, Moiydas Uil KaKIou
OTIENBHOIl TOYKM 0030pa TEKCTYpHPOBAHHBIH (pParMEeHT BHUPTYaIbHOIO TPEXMEPHOIO H300paKeHHUs
OKpY>Karollei cpeabl.

B 3aknroueHuu CTOMUT OTMCTHUTB, YTO L[Il/IpOKOMaCL[ITa6HOG BHEPCHUC pO6OTOTeXHI/l‘{eCKI/lX KOMIIJICKCOB
0E3yCIIOBHO M3MEHHUT CIOCOOBI BelleHUsI OOEBBIX ICHCTBHI B TOPOJCKUX YCIOBHSX, 3aMEHHUT YeJOBEKa MpH
BBIMIOJTHEHUH 337a4 B ONMACHBIX IJISI JKM3HU W 37I0pPOBBSI YCIOBHSIX 0O€3 IOHIKCHHsS KadecTBa TpeOyemoro
pe3ynbTaTa, MOBBICUT 3P ()EKTUBHOCTH IPIMEHEHNUS apTHIUICPUH U aBUAINH, & TaKXKe 00ECHEeIUT COKpaIeHHS
MOTEPh JINIHOTO COCTaBA.
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Annomayua: npu uyucmogoi 06pabomke noeepxXHocmel CrOXCHOU ¢opmel Ha cmankax ¢ HI1YV uacmo
ucnoav3ylomes  chepoyununopuyeckue  @pesvl,  UmMoO  NO360NAEM  C8eCMU  UBMUWIKU — Memaiid
(Heobpabamuvleaemocms) K MUHUMYMY U UCKTIOYUMb BMAMUNBL (Oehekmbl) HA 0OpaAbOMAHHOU NOBEPXHOCIU.
Oonako, npoyecc Memannoodpadomxu c@epoyunuHOpULecKUMY @pesamu umeem CrLONCHbIL MeXaHUuM
obpabomku, Mak Kaxk pedxcywas Kpomka ¢pesvl pacnonodcena na cgepe. I[losmomy, 6 pesynrvmame
06pabomku 0OpazyIomMcs MUKPOHEPOBHOCHU HA 0OpabAmMbl8aeMoll NOBEPXHOCIU U CHUICAEMCS KA4ecmeo
nogepxnocmu. Kpome mozo, 015 Cl0M#CHBIX KPUBOIUHENHBIX NOBEPXHOCTEN KDUBUSHA NOBEPXHOCU 8 PASHBIX
MOYKax nosepxHocmu 6ydem pasHol, U3MeHeHue OCU UHCMPYMEHMA CUNbHO 6lUAem HA Kavyecmeo
obpabamuieaemoli nogepxHocmu. B O0anHOU cmamve npeocmasnaemcs 9KCHepUMEeHmanbHoe UCCIe008aHuUe
GNUAHUA  OPUESHMAYUU PENCYuec0 UHCMPYMEHMA HA Kayecmeo o00pabamvleaemol Nno8epxXHOCmu npu
o6pabomke  CIONCHLIX nogepxHocmell  chepoyununopuveckumu  gpesamu. Ilonyuennvie pes3yibmamol
UCNOTBL3VIOMCS 8 KaAuecmee PeKOMEeHOAyuu no OPUEHMAYUU DedHCYe20 UHCMPYMEHma Ois NOGbleHUs
Kayecmea nogepxHocmu npu 06pabomke CIONMCHbIX NOGepXHOCMell chepoyurunoputeckumu pesamu Ha 5-
Koopounamuulx cmankax ¢ 4I1Y.

Knrouesvie cnosa: cipepoyununopuueckue @pesvl, OpueHmayus pexcyuezo uHCmpymMeHma, uepoxoeamocms
nogepxHocmu

INVESTIGATION OF THE INFLUENCE OF CUTTING TOOL ORIENTATION
ON SURFACE ROUGHNESS DURING SUFACE MACHINING WITH
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Abstract: when finishing surfaces of complex shape on CNC machines, spherical cutters are often used, which
makes it possible to minimize excess metal (machinability) and eliminate dents (defects) on the machined
surface. However, the process of metalworking with spherical cutters has a complex processing mechanism,
since the cutting edge of the cutter is located on the sphere. Therefore, as a result of processing,
microroughnesses are formed on the treated surface and the surface quality decreases. In addition, for
complex curved surfaces, the curvature of the surface at different points of the surface will be different,
changing the axis of the tool greatly affects the quality of the machined surface.
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This article presents an experimental study of the influence of the orientation of the cutting tool on the quality
of the machined surface when machining complex surfaces with spherical cutters. The obtained results are
used as a recommendation for the orientation of the cutting tool to improve the surface quality when
machining complex surfaces with spherical cutters on 5-axis CNC machines.

Keywords: spherical cutters, cutting tool orientation, surface roughness.

1. Beegenne

BBuy 0coGeHHOCTEH KOHCTPYKIUN ChepOLMIMHAPUYECKON (Gpe3bl, yroi HAKIOHA HHCTPYMEHTA OKa3bIBaeT
3HAYHUTENIBHOE BIMSIHUE Ha CKOPOCTH PE3aHUs M Ha Ka4ecTBO 00pabaThIBACMOi MOBEPXHOCTH JACTANH.

VYron HakIOHa MEX/y OCBI0 C(HEPOIMIHHAPHYIECKOH (hpe3bl 1 HOpMAIIBIO K pabodeil IoBEpXHOCTH (OCh Z) B
HalpaBJIeHUH Toa4H (OCh Y) aHAIM3UPYETCS Ha J[Ba COCTABILIIOIINX yIJla HAKJIOHA: BJIOJIb HANIPABJICHUS OauH
- Ha3bIBaeTCs IPOJOJBHBIM HAKJIOHOM yriia [y M NEpHEeHIUKYISIPHO HAIpPABICHUIO IOJaYN — HAa3bIBACTCS
60KoBEIM yriioM Haksona 3, (Puc. 1) [1, 3].

(14} el N

Puc. 1. Tunuunas cmpameaus niockoui oopabomxku(a, 6 - o0nocmopounee gpeszeposanue ¢ GOKOBLIM YeIoM HAKIOHA
L6 - 08yxcmoponnee gpeseposanue ¢ 60K08bIM YoM HAKIOHA B0, € - 00HOCMOpOHHee (pe3eposanue ¢ NPoOOTbHbIM
YoM HAKIoHa fige - 08yXCmopontee gpeszeposanue ¢ NPOOOIbHbIM Y2IOM HAKIOHA [37)

ITpm 06paboTke MPOCTHIX AeTalel, TAKMX KaK INIOCKOCTH, & TAKXKe JIETANIH CO CIOKHBIMH ITOBEPXHOCTIMH
MeeTCsl BO3MOXKHOCTB HCIOIBb30BaTh chepolmmmHIpruIeckue (Gpe3sl Ha 5-0ceBBIX (pe3epHbIX cTaHkax ¢ UITY
¢ THOKUMHU CTpaTerHsIMu 00pabOTKH.

Bardre thir 1

hin

Phai

Puc. 2. I'eomempuueckue napamempbl chepoyununopuueckoli gpesul u pesanusi

ObpabarsBaeMasi IOBEPXHOCTh (YOPMHPYETCSI U3 TPACKTOPHH, CO3MaHHBIX MPOrPaMMHBIM OOECIIeueHHEM
CAM, OOBIMHO COCTOSIIMX W3 TapaUIeTIbHBIX M PAaBHOMEPHO DAaCHOJIOKCHHBIX TPACKTOPHH a, (MomepedHast
nomada). CodepomunmHaprdeckas ¢pe3a HMEeT CIPYKTYpy pPeXyIed KpPOMKH, PpAcIOJOKCHHYI0 Ha
nonycheprieckoll IIOBEPXHOCTH, MOATOMY IOCIIE 3aBEpIICHUs TPAaeKTOpHil Ha 00pabaThIBaeMOil MOBEPXHOCTH
nosiBysitoTest rpednu (Puc. 2, 3). Boicora rpebHst h 3aBUCHT B OCHOBHOM OT ABYX MapaMeTpoB: mojauu 3yba f, u
MOTIepEeYHOHN MMoJa4H a, [5].
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[pm
BoaHHCTOCTh THOA 2

BoJHHCTOCTE THIA 1 BoJHHCTOCTH THIA 1

Puc. 3. Modenuposarue gpesepyemori nosepxHocmu cpepoyumHopuyeckoil gpesou

[Ipn pe3anum, IBIKEHHE BIIEMEHTa HA PEXKYIICH KPOMKE SIBIISIETCSI CyMMOI IepeMeIeHUs] U BPaIeHUs
HMHCTPYMEHTA BOKPYT OCH. VI3BECTHO, Y4TO KOJMYECTBO PEXYIIMX KPOMOK KOHe4HO. Takum oOpa3oM, Ipu
BpauieHuu (Gpe3bl Ha OXMH 000pPOT, MMEEeTCS TO4YKa, B KOTOPOW JIe3BHE HE IPOpe3aeT 0 KOHIA, 00pasys
rpeOHu TuMa 1, a B HaNpaBJICHUH JBIDKCHUSI HHCTpYMEHTa 00pa3ytorcs rpednu tuna 2 (Puc. 4).

—

THOoa 1

Puc. 4. O6pazosanue epebueli nocie gpeseposanusi chepoyunuHopuyeckoll ghpesou

Beicora rpe6Hs h onpeznensercs ¢ MOMOIIBI0 FTeOMETPHYECKOr0 aHali3a. PaccTosHue mara npeacTaBiseT
coboli panansHyI0 TyOuHy pe3anus (T1yOuHa pe3aHus MEPICHINKYIIPHO OCH HHCTPYMEHTA) B COUETAHUH C
pammycoM BepIIMHBI HMHCTPYMEHTa IS OINpPEIeieHHs TEOPETHYECKOW MIepOXOBATOCTH TOBEPXHOCTH B
HaIpaBJICHUH IBIKEHHS HHCTPYMEHTA (BBICOTa TpeOHM THIIA 2) B COOTBETCTBUH ¢ popmoii [2, 3]:

VAR —a’
hth,a = R - 4

2

rae: hyp o — TeopeTnueckas BeICOTa BOJHHCTOCTH IIOBEPXHOCTH; a, — I Opu3oHTaNbHAs mojaya; R- Paguyc
KOHUYUKA HHCTPYMEHTA.

Teopernueckasi IIepOXOBATOCTh IOBEPXHOCTH B HANpaBICHWH Mojadu (BbIcoTa rpeOHs Tvma 1) mpu
NpeHeOpe)KeHNH BJIMSHHEM 4YHCIa 3yObeB M paclpeleNieHus] KaxIoro 3yba Ha HMHCTpyMEHTE HMeeT

cienyromuii Bux [4, 5]:
JAR? - 12
_p_ VAR

th,f >

(M

h @)

rae: hyp p — TeopeTuueckas BbICOTA BOJIHMCTOCTH MOBEPXHOCTH B HanpaslieHuu nojaun; fz — Kommyectso
nosiaun Ha 3y0; R — Paquyc KOHUHKa HHCTPYMEHTA.

Beicota TpebHeil THma 1 ompemensieTcsi OY€Hb CIOKHO, MOTOMY 4YTO JAHHBIH IapamMeTp B OCHOBHOM
3aBHCHT OT IO/IauM, HAlPaBJICHUs MHCTPYMEHTA, PaJnyca HHCTPYMEHTA M KOJIMYECTBA PEXKYIIUX KPOMOK. B
JAHHOIM CTaTW TPEACTABISACTCS OSKCIIEPHMEHTAIbHOE MCCICIOBAHUE BIHMSHUS OPHUSHTALUH PEKYILIETO
MHCTPYMEHTA Ha KauecTBO MOBEPXHOCTH NpH (pe3epoBaHHU chepormmnHapruueckoil (pesoil Ha S-oceBbIX
(dpesepHbIx crankax ¢ UITY.
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2. IlocTpoeHne IKCIEPHMEHTATBHOI MOJe/ M ISl UCC/Ie[OBAHMSI BIMSIHUSL OPHEHTAIIMH PeKylIero
HMHCTPYMEHTA HA Ka4eCTBO IOBEPXHOCTH npu o0padorke chepouuannapuyeckoii ¢ppesoii Ha 5-oceBom
cranke ¢ YITY

C menpro MCCIIEIOBAaHMS BIMSHUS OPHEHTAlUH PEXYIEro MHCTPYMEHTa Ha KadecTBO 0OpabaThIBaeMOi
MMOBEPXHOCTH TpHU (pe3epoBaHUH cHepOolTMHAPHYECcKOit Gpe3oii Ha 5-oceBoM cranke ¢ UITY, BEIMONHSAIOTCS
ClIeTyIOIIUE ATalbI:

[ar 1. IToctpoenue TectoBoit CAD-Mozmenu u co3aHue YIpaBISIOLIMX IPorpaMM id ctanka ¢ ITY.

[ar 2. O6paboTka 3aroToBku Ha S5-oceBoM crtanke ¢ UITY B COOTBETCTBHH C Pa3iUYHBIMU YCIOBUSIMHU
00pabOTKH 1 33]aHHOM OpUEHTALE HHCTPYMEHTA.

[ar 3. M3mepeHne napaMeTpoB MIEPOXOBATOCTH 00pabaThIBaeMOH IIOBEPXHOCTH.

ar 4. TIpoBemeHme o00pabOTKM MaHHBIX M IPOAHATM3UPOBAHHWE BIHMSHHS DPEXKUMOB pE3aHHS U
OpHEHTAIlMH WHCTPYMEHTa Ha KadecTBO oOpadaThiBaeMOW IIOBEPXHOCTH ¢ HOMOIIbI0 mporpamMm Matlab u
Statistica.

a. Cmanok

DKCIIEpUMEHTHI TPOBOJSATCS HAa MATUKOOpAMHATHOM (pesepHoM cranke ¢ YIITY DMU 65 monoBLOCK
(Puc. 5) ¢ OCHOBHBIMHU TEXHOJIOTHUECKUMH TTapaMeTpaMy, IPUBEICHHBIMH B Tabiuue 1.

Tabnuya 1. Texnonoeuueckue napamempul 5-ocesoo ppeseproco cmanxac 9I1Y DMU 65 monoBLOCK

Oce X/Y/Z 7357650/ 560 mm
Pabouas 30Ha O0beM paboueli 30HbI 0.267 o

MakcuMaIbHOE KOJINYECTBO OCei 5

JlnameTp OBOPOTHOI'O CTOJIA @ 650 MM

TloBopoTHBIii cTOJX

VYroi noBopota ocu A

+120°/-120°

VYroin nosopora ocu C

360 °©

MakcumallbHBIN BeC 3arOTOBKH 1000 kr
MakcuMasbHBIN TMaMeTp 3ar0TOBKU d 840 MM
MaxkcumanbHast BBICOTa 3aTOTOBKH 500 mm
YacroTa BpateHus 20.000 06 / mun
IInuagens
(OﬁﬂoBﬂeHHblﬁ) prTﬂIIH/H‘;I MOMCHT (S6 40%) 111 Hm
MomHoCTb 35 kBt

Puc. 5. @peseprvuii cmarox ¢ Y11V DMU 65
monoBLOCK

Puc. 6. Habop cipepoyununopuyeckux konyeguvix gpes ¢p8 mm

6. Peoicywue uncmpymenmot

JIns  mccnenoBaHWS BIMSIHMSL OPHEHTAIMM  PEKYIIEro HWHCTPYMEHTAa HA KadecTBO oOpabarbiBacMOn
TIOBEPXHOCTH HCIOJB3YIOTCS 1B chepormmuaprdeckue ¢pe3sl ¢p8 MM ¢ 2 3yopamu u 4 3yoesimu MITSUBISHI
(Puc. 6).

6. 3acomoexa

UcneiratensHas 3arotoBka pasmepamu 130x50x30 mm wum3rotoBneHa u3 Marepuana C45 (Puc. 7)
1BeprocThio 54 HRC.
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Puc. 7. 3acomosxa C45 pasmepom 130x50x30 mm Puc. 8. Usmepumens wepoxosamocmu nosepxHocmu
Huatec SRT-6200

0. Msmepumenvhoiil npubop

W3mepenne mepoxoBaTOCTH HOBEPXHOCTH ¢ ToMotibo namepurens Huatec SRT-6200 (Puc. 8).

e. Texnonozuueckuti pexcum npogedeHus IKCNEPUMEHNO8

Ha oOCHOBaHMM pEKOMEHIYEMBIX MapaMeTpPOB, HPHBEICHHBIX B MPEIBIAYIINX HCCICAOBAHMUIX,
BBIOHMPAIOTCS CIIEAYIOIINE TEXHOJIOTHIECKHE ITapaMeTphl AUt IKCIIEPHMEHTOB!

- YacroTa Bpamienus mmuaaens n = 10000 o6/muH;

- OceBas riyouHa pesanus a, = 0,2 MM;

- l'opu3oHTanbHast nogava HHCTPYMeHTa a, = 0,2 MM;

- KommaectBo monaun Ha 3y6 fz = 0,1 Mm/3y0;

- COBOKYIIHbBIC IOMEXH, BIHSIONINE HA Ka4eCTBO 00pabaThIBaeMOii ITOBEPXHOCTH, HE MEHSIOTCS;

- TBepmocTh 3aroTOBKH cTabMIbHA IIPH 00paboTke okono 54 HRC;

- O6pabotka nepennBoB pacTBopoM Omycuir: Mira EM40 5%.

3. Pe3yabTar Hcciae0BaHUsI BJIMSIHUSI OPMEHTAIIMHM PeXKYIIero HHCTPYMEHTAa Ha IIEPOX0BATOCTH
MOBEPXHOCTH NPU 00padoTke chepounInHAPUIEecKoil (pe3oii

a. Hccneoosanue 6nuanus Kancoo2o yena HakioHd Ha Kaiecmeo oopabamvleaemoti no8epxHoCHu.

JInist vccnenoBaHusl BIMSTHASL KaXKJIOTO YIyla HAaKJIOHA (TIPOJOJIBHBIN yroi By IONepeyuHbI yroyl HakIoHa
f,) Ha KauecTBO 0OpabaTbiBaeMO TOBEPXHOCTH OBLIM MPOBEICHBI SKCIIEPIMEHTHI C UCTIONIB30BAHUEM JBYX- U
YeTHIPEX3yObIX cHepoIHHAPHIECKUX (Gpe3 ¢ yriaoM HakiIOHAa HHCTpYMEHTa B quama3oHe ot -50° mo 50° (11
00pasioB).

PesynbraThl HCCIENOBaHHS BIWSHHSA KaXJOrO0 yria HaKJIOHa HWHCTPYMEHTa Ha IIEPOXOBATOCTb
00pabaThiBaeMOil TOBEPXHOCTH MpH 00paboTKe cheporInHapuIecKor Gpe3oit ¢ 2 U 4 3yObsIMU THAMETPOM
8 MM npezicTaBieHbl Ha pucyHkax 9 u 10.

A% T T T T

VIO
paz)

Ra (vEM)
Ra (meM)

| ¥roa donepe

a(rps

o8- 2 </
— - ; ; ; ; ; ;
Al i : : ; ; ; o i i i i i i
0 a0 3 a0 & o 0 a0 0 -50 40 -30 = -20 -10 ﬂ. 10 ) i

VroJ HAKA0HA HHCTPYMeHTa (Irpas.) Yroa HAKI0MA HHCTPYMENTA (TPA1.)
Puc. 9. 3asucumocms wepoxosamocmu n08epXHOCHMU Puc. 10. 3asucumocms Ra om yana naxnoua
Om y2na HAKIOHA UHCIMPYMEHmMA npu gpeseposanuu UHCMpyMeHma npu gpeseposanuu cghepuieckol

chepuueckoii gpesoii ¢ 2 3y0bsimu @pesoii ¢ 2 3y6pamu
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W3 pucynka 9 BunHo, uto B nuamnasone m3MeHeHus (0+15°) 60koBOro yria HakjIOHA M NPOIOJIBLHOTO yria
HaKJIOHA, IIEPOXOBATOCTh 3HAUUTENHHO YBEINUUBacTCs. B TOM 4mcIie, IpoJoIIbHBII yroyl HakIoHa Py BIMSET Ha
IEpOXOBATOCTh OOJIBIIIE, YeM OOKOBOH yroxn HaksoHa B, (mpu Be= 5° Ra = 3,05 mxMm, npu B, = 5°, Ra = 1,5 Mxm).

U3 pucynka 10 mipu cpaBHEHHH ¢ PUCYHKOM 9 BHITHO, YTO IIPH MCIIONTB30BAHUN CHEPOIUTHHAPHIECKOH (pe3s
¢ 4 3yObsiMH, AWaIa30H W3MEHEHWs U1 HPOJOJIFHOIO YINia HAKJIOHa, B KOTOPOM IEPOXOBATOCTb 3HAYUTEIHHO
YBEIUUHBACTCS, HE U3MEHSAETCSI, HO 11 OOKOBOTO yIJia HaKJIOHa u3MeHsteTcs: mpu Pn =-19°, Ra = 3,5 mxm.

Kpome Toro, pacmpenencHue BIUSHHUS ABYX YIJIOB HAaKJIOHA HEPAaBHOMEPHO, Kak MpH (pe3epoBaHUH
chepormnuHapraeckoit Gppesoit ¢ 2 3yopsamu. st Gppes ¢ 4 3yObsME BETMYHHA IIEPOXOBATOCTH TIOBEPXHOCTH
JIeTaJIM yBEIWYUBACTCS IPH YIile IPOJOJIbHOTO HAKJIOHA B Juamna3one = (-5°+15°), a 60koBoii yron HakiI0Ha
B quanasone fBn = (-30°+-5°). 3HaueHns MIePOXOBATOCTH MPH MCHOJIB30BAaHUH C(HEPOIMIHHAPHIECKOH (pesb
¢ 4 3yOBbsIMM HAMHOTO BBIIIIE, €M ITPU HCIIOJIb30BaHUH 2 3yObeB.

0. Hccneoosanue 6IUAHUA OpUEHMAYUU UHCIPYMEHMA HA UWEPOX0BAMOCHb NpU  OOHOBPEMEHHOM
UBMEHEHUU OBYX Y2Nl06 HAKIOHA.

Jlna aHamm3a IBYX (DaKTOpOB BIMSHHS OpPHEHTAIMM HHCTPYMEHTa Ha KadecTBO oOpabaTeiBaeMOit
MOBEPXHOCTH MPOBOIATCS SKCHEPUMEHTHI € 2- U 4-3yObIMH CcHEpOLMIMHAPUISCKUMEI KOHLEBBIMH (pe3amMu
JIMaMeTpoM 8 MM C U3MEHEHHEM YTIoB B, u B¢ B quanazone oT -30° qo +30° (49 06pa3moB A KaKAOTO THIA
¢bpes3sl). Pe3ympraThl ucclemoBaHHA BIMSHUS OPUCHTAIMM PEXYINET0 WHCTPYMEHTa Ha KadecTBO
00pabaTeiBaeMOii MOBEPXHOCTH MPEACTABICHBI Ha prcyHKax 11, 12 1 B Tabmmmax 2 u 3.

05

Bl -:02 AlLou uboWouPHoLO HaKuoHY (Lbed)

30 -0 -i0 o 40 30 an
-0 =

z 30 F—=r=

= | / {

£ [ T

g -0 i

g Ao

= \ i |

g / / | |

Loy 0 | b L J |
g g | o |
g ) e

10 St

4

@

!

30

Puc. 11. 3agucumocmv Ra om 60k06020 1 npodobHOO Y208 HAKIOHA Npu (hpe3eposanuu 08yx3yooll
cpepoyununopuueckoii pesoii

Tabruya 2. JxcnepumenmanbHsle pe3yibmamsl UsMepeHus wepoxosamocmu npu oopadomke 08yx3y0oi
cpepoyununopuueckoii pesoii

¥YroJ npoaoJbHOro HaKJoOHa (rpaj.)

E -30 -20 -10 0 10 20 30

g -30 0.450 0.360 0.294 0.161 0.869 0.414 0.238
: -20 0.591 0.635 0.297 0.405 1.822 0.950 0.718
E -10 0.258 0.554 1.058 0.206 0.723 0.437 0.244
g'_ 0 0.198 0.327 0.300 0.286 2.544 0.278 0.353
E 10 0.234 0.269 0.816 0.573 0.764 0.623 0.351
; g 20 0.205 0.254 0.199 0.679 0.373 0.309 0.272
.~ g 30 0.142 0.180 0.137 0312 0.326 0.291 0.318

N3 pucynka 11 u Tabmumsl 2 BUIHO, 4TO HpH oOpaboTke 2-3y0oi cheponmmuHIpuueckoi (Gpe3oit
IIEPOXOBATOCTh TOBEPXHOCTH MMEET MOBBIIICHHOE 3HAUCHHE B [HANa30He MPOJOJILHOrO yria HakioHa = (-
5°+25°) u 6okoBoOrO yria HakiaoHa f3, = (-30°+15°).
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Loty B

-20

¥ron nonepe4yHoro HaknoHa (rpag.)
ht

-30 20 -10 o 10 20
¥Yron npogoneHoro Haknowa (rpag.)

Puc. 12. 3agucumocmv Ra om 60k06020 1 npoOdoILHOO Y208 HAKIOHANPU Ppe3eposanuy Yemvipex3yoou
chepOLIMHAPUYeCKOl (hpe3otl

Tabnuya 3. DKcnepumeHmanbhsle pe3yibmamol UsMepeHus, epoxosamocmu npu 0opabomxe yemoipex3y6oil
cepoumMHapuTecKoll ¢pesou

YroJ1 npo0/IbHOr0 HaKJIOHA (Tpaj.)

E -30 -20 -10 0 10 20 30

g -30 0.530 0.577 0.763 0.860 0.325 0.455 1.042
: -20 0.712 0.765 0.525 1.158 0.718 0.443 0.514
o

g -10 0.659 0.975 1.325 0.825 0.184 0.459 0.568
‘Z’_ 0 0.761 3.464 2.743 0.614 0.814 0.419 0.453
E 10 0.669 1.068 0.669 2.899 0.625 0.734 0.564
; %‘{ 20 1.212 1.734 3.273 0917 0912 0.849 0.722
i~ é‘ 30 1.925 2458 3.184 0.557 0.585 0.820 0.754

W3 pucynka 12 n Tabnuipl 3 BUAHO, YTO NMPH UCHONB30BaHUU CHEPOLMITMHAPUYECKOH (pe3bl ¢ 4 3yObsiMu
BJIMSIHHE YTJIa HAaKIOHA Ha KauecTBO 0OpabaThiBacMOM ITOBEPXHOCTH HMMEET MHOXKECTBO M3MeHeHHui. [Ipu
3TOM, IIEPOXOBATOCTh UMEET BHICOKOE 3HAYEHHE B IMaIia30He MPOJOIBLHOTO yrila HakjioHa By = (-30° + -5°) u
O6okoBoro yria HakioHa P, = (20°+30°). BenuunHa 11epoXOBaTOCTH TIPH HCIOJB30BaHUH 4-3yObIX (pe3
BBIIIIE, YE€M TIPH HCIIOJIB30BaHUU 2-3yOBIX, MTOTOMY KAadecTBO IIOBEPXHOCTH, 0OpabOoTaHHON 4-3y0bIMH
(bpe3amu, XyxKe, 4eM TP UCTIOIB30BAaHNH 2-3yOBIX (pes3.

4. BbIBOaBI

B crarbe npencraBieHa 3KcIIepUMEHTABHAS MOJEIb TS UCCIIEIOBAHUS BIMSHAS OPHEHTALUH PEKYIIETO
MHCTPYMEHTA Ha KauecTBO 0OpabaThiBaeMO MOBEPXHOCTH, MOA00paH HaOOp TEXHOJOTUUECKUX MapaMeTpOB,
ONM3KHMX K pealbHbIM YCIOBHSAM YHCTOBOW 00pabotku cramu C45 chepormnunapudeckumu dpesamu Ha 5-
koopauHatHOM ctaHke ¢ YIIY. Takke mpoBeleH 3KCIEPUMEHT MO HCCIEIOBAHUIO BIMSHUS OPHEHTALUU
PEeXKYIIET0 MHCTPYMEHTa Ha KayecTBO 00pabaThiBaeMOil MOBEPXHOCTH IMPU HMCIOJIB30BaHMU 2- U 4-3y06oi
(bpe3bl raMeTpoM § MM.

Pe3ynbTatsl ucciienoBaHus MOKA3bIBAIOT, YTO OPUSHTALNS HHCTPYMEHTA, KOJIMIECTBO KPOMOK HHCTPYMEHTA
CHJIbHO BIHSIOT Ha KadecTBO ITOBEPXHOCTU. [IpH TOCTOSIHHOM peXHME OOpaOOTKH KOJIHMYECTBO 3yObEB
YBEIMYIHUBACTCS, TIO3BOJSICT YBEIWYMBATBCS CPETHEMY 3HAueHHIO Ra. PexxuM s DOCTIDKEHWs] HaMMEHBIICH
IIEPOXOBATOCTH MOBEPXHOCTH TpH 00padoTke ctamu C45: yacrorta Bpamienus mmuaaens n = 10000 o6/muH,
ocepas ryOuHa pesanus a, = 0,2 MM, TOpPH30HTalIbHas [10J]a4a HHCTPYMEHTA &, = 0,2 MM, KOJIMYECTBO T10/Ia4H Ha
3y6 f, = 0,1 MM/3y0, mpoosbHBIHA yron HakioHa e = 30° u 6okoBOit yroi HakmoHa f,=18°.

Pe3yJ'[]>TaTbI HCCHC}IOBaHHﬁ ABJIAIOTCS Ba)KHOﬁ OCHOBOﬁ JUIA peIICHUA 3ala4y ONITUMU3allUH OPUCHTALUU
PEXYyIIETO HMHCTPYMEHTAa H TEXHOJIOTHYECKHX IMapaMeTpoB IpH OOpabOTKE CIOXKHBIX IMOBEPXHOCTEH
chepoIIMHIPUICCKON Ppe3oii Ha S-koopauHATHOM cTaHke ¢ UITY.
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AHHDmal{uﬂ.‘ 6 cmamobe npaee()eﬂ cpaeHumeﬂbelﬁ aHatu3 IKOJocU4eCKux npeumyuiecme KOmenbHou ¢
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Nesterenko A.A.
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Abstract: the article provides a comparative analysis of the environmental benefits of a boiler house with
modern equipment and a boiler house previously installed at an industrial enterprise.
Keywords: boiler room, pollution, ecology, atmospheric air.

VK 331.225.3

Ha CeI‘OZ[HSIHIHI/Iﬁ JAC€HL YPOBCHbL 3arps3HCHUA aTMOC(i)epHOl"O BO3yXa B IMPOMBINUIEHHO Pa3BUTLIX
ropoaax Poccun MPEBLINIACT MPEACIBbHO NJOIYCTUMbIC KOHIICHTPAUH. OCHOBHEIM HCTOYHHUKOM 3arpsA3HCHUsT
SABJIFOTCA TOIUITMBOUCIIONB3YIOIIUE YCTAHOBKHU, B TOM YHUCJIE OTOMMUTEIbHBIE U ITPOU3BOACTBEHHBIC KOTCIbHBIC.

Z[Hﬂ OINpeaCICHUA  SKOJOIMYEeCKHUX  IPEUMYIIECTB COBpeMeHHOﬁ KOTEIbHOM OBLI IpOBEACH
CpaBHI/ITCHbeIﬁ aHaJIn3 NBYX KOTEJIbHBIX. PaCCManI/IBaJ'laCb MPOU3BOACTBEHHO-OTOIMUTE/IbHAA KOTCJIbHAA,
pa60Ta}0Luaﬂ Ha NpUpOHOM Ira3€ U NpOU3BOACTBEHHO-OTOIMMUTEIIbHAA KOTC/IbHAA, pa60Ta}0Luaﬂ Ha Mas3yTe, KakK
OCHOBHOM HMCTOYHHUKE TOILIIMBA.
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Tabauya 1. Xapakmepucmuka komuoazpe2amos

KorenbHas IIpou3BOACTBEHHO-OTOMUTENIBHAS TIpon3BOACTBEHHO-OTOUTEIbHAS
OoopynoBanue Koten KBA 2.5 Ma3zyTublit Koten Vitomax LW M62C 2.3 MBt
K1 87.5% 95%

Tmax 110C 110C

Tun KoTeJbHOM Boporpeiinas Bonorpeiinas

MomHocTh 5 MBT 4,6 MBt

Yucio KOT10B 2 2

BbicoTa 1bIMOBOIi TPYOBI 12m 12m

Buja TonauBa Masyt IIpuponuslii ras

Pacxox ToniimBa 265.3 kr/4 253.8 M3/

Ilpu nposedenuu ananuza 6vlau BbLAGIEHbL OCHOGHBLE BEUECMBA, GbIOCTAIOWUEC NPU CHCULAHUL TMONIUBA
6 KOMEIbHbIX YCMAHOBKAX, MAaKue KaK. OKCUObl yenepood, OKCUObl a30ma, 6eH3anupeH, OUOKCUuobl cepvl U
636CULCHHBIX BEUECME.

Pesynomamer pacuemos 3anecenvl 8 CpaGHUMENbHbLE MAOIUYbL, MAKICE COCMABIEHbI Ce30HHble 2PaduKU
usMeHeHull 8blOPOCO8 BPEOHbIX Gewecme 6 ammocgepy (3umnuil (2/c), nemmuii (2/c), u 200060t (m/200)

nepuoosl).

10,00
9,00
2,00
7,00
6,00
5,00
4,00
3,00
2,00
1,00
0,00

10,00
9,00
2,00
7,00
6,00
5,00
4,00
3,00
2,00
1,00
0,00

CO (Okecuapbl yrnepoaa)

FuraHME Nethwia (nepexogHoi) lopoeciAa

e [ DMPOOHLIA Ma3 i {22y THOE TOMATMBO

NO2 (Ovokcmabl asoTa)

SHUMHMIA JNeTHW (Nepexo,aHOo) fropoosoid

e [ DU POAHbLIA Tas e 22 Y THOE TOMIMBO

55




1,60
1,40
1,20
1,00
0,80
0,60
0,40
0,20
0,00

0,000020000
0,000018000
0,000016000
0,000014000
0,000012000
0,000010000
0,000008000
0,000006000
0,000004000
0,000002000
0,000000000

NO (Okcumabl asoTa)

P

3UMMHMIA JNeTHWF (NepexogHo) roooeoi
e [ DU POOHBIA T2 i N2 3Y THOE TOMJIMBO
BeHzanmpeH
3unHMIA SNeTHuid (NepexoaHoii) Nronosoi

—— [IpMpPOAHLIN razs —— N]123yTHOE TOT/IMBO

Puc. 1. I'paguxu usmenenutl 6b16p0Co6 6PEOHbIX 6eujecms 6 ammocgepy

Tabnuya 2. Macca 8bl0paceieaemvlx 3a2psA3HAIOUUX BeUeCcmE

Macca evibpacvisaemvix 3a2pAsHAIOWUX Gelyecms (RPU CHCULAHUU
Ilepuoo zo0a Eo. usm MA3YMHO20 MONAUEA)
502 3ona Casrca (Kokc)
Sumnuil 2/c 5,1862 0,0155532 0,06983
Hemuuit ole 2,6107 0,0077766 0,03515
(nepexooHoii)
T'ooosotl m/200 67,30 0,2013 0,90612

Pesynomamel pacuemos u cpasHumenbHblil AHAIU3 2080PAM 0 GOILULOM GbLOCIEHUU BPEOHbIX 6EUECE 6
ammocgepy KomenvbHou, pabomaioujeil Ha Mazyme, a NPU UCNOIb308AHUU NPUPOOHO20 2d3d 6 KAYecmee
MONAUEA 0I5l OMONUMENbHBIX U NPOU3EOOCEEHHBIX KOMEIbHbIX CHUNCAeMCS. 00 MUHUMYMA 6blOENeHUs.
8PeOHbIX Beujecms 6 ammocghepy, maxkux Kax: okcuowl yeniepooa (CO), okcuowt azoma (NOx) u 6ens(a)nupen,
maxkue gewjecmsa Kak Ouokcuowt cepvl (SO2) u 636euierHble gewecmsa (3014, Caxca u KOKCOgble 0CMAMmMKU)

806Ce He BblOCNAIOMCSL 8 npoyecce 2opeHusl npupobnoeo 2asa.

N =
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Annomayun: 6 pabome paccmMampusaemcs nPOYecc KOHCMPYUPOBAHUS ONMUYECKUX cucmem Os
@omocvemku. OCHOBHASL HACMb CIMAMbU NOCEAUEHA COOPY U AHANU3ZY OAHHBIX O BOJIHOBOM (POHIME CUCTEM.
Taxorce nposedeHo ucciedo8anue UHMeEPHEpoOMempuuecko2o0 mMemooa noiyueHus Oauuwix. Hccredosamnue
nocesueno paspabomke cpeocms KOHMPOs U320MOGNEHUs onmuyeckux cucmem. OmoenvbHoe GHUMAHUEC
VOeNAemcst Cyuwecmeyiomum npoSpamMmam, UCNOab3yemblm O obpabomku unmepgepozpam. Ilposedenvi
UCCIeI08aHUSL, KACAIOWUECS BISGILCHUS NOSPCUHOCTIE 8 20MO8blx onmuueckux cucmemax. Coenamnvl 6bi800bl
KacamenibHo Mep, HeoOX00umMblx 0. 6ojiee MOUHO20 OnpedesieHus 0e@eKmos U ux YCMmpaHeHusi ¢ Yenbio
NOGBIUEHUA KAYeCm8a ONMUYECKUX CUcmeM U NpUSeOeHus UxX 6 COOMBEMCmeue ¢ OMCUOAHUSMU
PaspabomyuKos u noib308ameinel.

Knrouesvle cnosa: onmuueckue cucmemvi, omocvemka, 00beKmus, unmepgepospamma, uzobpajicenue,
Kauecmeo, KOHMpPOJlb, UHMEPNPEeMayusl.

LENS QUALITY CONTROL
Ivanov A.N.

Ivanov Anton Nikolaevich — Photographer,
NOVOSIBIRSK STATE UNIVERSITY OF ARCHITECTURE, DESIGN AND ARTS, NOVOSIBIRSK

Abstract: the paper considers the process of designing optical systems for photography. The main part of the
article is devoted to the collection and analysis of data on the wavefront of systems. The interferometric
method of data acquisition was also investigated. The research is devoted to the development of control tools
for the manufacture of optical systems. Special attention is paid to the existing programs used for processing
interferograms. Studies have been carried out concerning the detection of errors in ready-made optical
systems. Conclusions are drawn regarding the measures necessary to more accurately identify defects and
eliminate them in order to improve the quality of optical systems and bring them in line with the expectations
of developers and users.

Keywords: optical systems, photography, lens, interferogram, image, quality, control, interpretation.

Bregenne

OnTuyeckue CUCTEMBl CO3JAIOTCS MOCPEICTBOM IOCIIEI0BATEIBHOIO BBIIIONIHEHUS CIOXKHBIX JICHCTBUM,
KOTOpBIE MOXKHO pa3JIeNnTh Ha ABe ctaguu. [lepsas cragus — pa3paboTka CHCTEMBI, a BTOpasi — IPOU3BOJICTBO.

Pa3paboTka cHCTEMBI BBIOJIHSIETCS Ha OCHOBE pacduera mapamMeTpoB. Kpome Toro, paccuuThIBaeTcs
MIPEAToIaraeMoe Ka4ecTBO H300paskeHHs, TOJTyIeHHEe KOTOPOTo BO3MOKHO MOCPEACTBOM CHCTEMBI. Bropoit
9Tall CBA3aH C M3TOTOBICHHEM CHCTEMBI, II0Ka3aTeIH KOTOPOH OyAyT MakCHMAalIbHO OJIM3KM K PACIETHBIM.
Bce pesynmbTaThl pacdyeToB M KauyeCTBO MOJIYYCHHOTO H300pakeHHs TaKkKe aHAJIM3HPYIOTCS Yepes
OTITUYECKOE U3MEPEHHE.

B kadecTBe mprMepa MOXKHO MPUBECTH OOBEKTHB A1 (HOTOCHEMKU. AHAIM3UPYS €ro COCTABIIONINE U
XapaKTePUCTUKH, HY)KIAIOIINeCs] B N3MCHEHUH U KOHTPOJIE, a Takke M3ydas MpUMeEphl TpeOyeMbIX CPeICTB
HU3MepeHHs, MOJKHO BBIICHHTH, YTO KAaUueCTBO M300pa)KEHHMs, ITOIyIaeMOro depe3 0OBEKTHB, B IIEJIOM HMEeT
OTHOIIEHHE K abeppamusiM caMoro OoOBeKTHBA. AOeppaniy TarkKe 3aBUCAT OT KadecTBAa ONTHUYECKUX
9JIEMEHTOB M HaIW4Ws, JIMOO OTCYTCTBUSI Ha HHMX H3BSHOB. 3aBHCHT COCTOSHHE OOBEKTHBA M OT KauecTBa
cOopouHBIX paboT. B coBOKymHOCTH Bce 3TH yCIOBHS BIUSIOT Ha BOJHOBOH (POHT, CO3/MaBaeMbIH depe3
o6bekTHB [1].

Nupopmanus o CTpyKType MONTYyYSHHOTO MOCPEACTBOM ONTHYECKOW CHCTEMBI H300PaKEHUSI MOXKET OBITH
no0bITa TPSIMBIME WMJIM KOCBEHHBIMH crocoOamu. K IMociemHuM OTHOCSATCS M3MEpHTENIbHBIE MPOLECCHI,
HO3BOJIAIOIINE OMNPENSIUTh CTPYKTYPY JAedopMaiiii BOJHOBOrO ()pOHTa B 30HE 3payka M Ha BBIXOJC
onTHdyeckoi cucteMsl. IlomydeHHsle MaHHBIE (OPMHPYIOT KapTy BOJHOBOTO (POHTA, KOTOPYIO ITO3]HEE
HUCHoNb3yIoT A BeigBieHus napamerpoB UKX, ®PJI u ®PT. KocBeHHbIE METOIBI MO3BOJISIOT MOJIyYaTh
HCUEPIIBIBAIONINE JAHHBIC TPH IMOMOIIM TOHMOrpadMy OTKJIOHEHWH ()POHTa BOJHBEI, Ha OCHOBE KOTOPBIX
IIPOBOJIAITCSL pacdeThl MoKasaresied kadecTBa m300paxkeHus. OHM Takke IO3BOJITIOT HOHATH, KaK HEKOTOpPHIE
MCKa)KeHHs1 BOJIHOBOTO ()POHTA ONTHUYECKOH CUCTEMBI BO3IEHCTBYIOT Ha MOTy4aeMble H300paskKeHHs.

HUnTtepdeporpamma
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Hntepdepomerpuueckuii ciocod MOTydeHHs: JaHHBIX O BOJIHOBOM ()pOHTE SABIAETCS OJHUM U3 Hanbosee
3¢ dexTHBHBIX MeTON0B PaboThl. CaM BOJIHOBOW (POHT IPH 3TOM OLIEHUBAETCS MPH ITOMOIIN OTHOLICHHS A/n.
B sTOoM ciydae A — 3TO AJMHA BOJHBI CBETA, MCIYCKAEMOTO HCTOYHUKOM, @ N — KOJMYECTBO IPOXOXKICHUM
JIy4a CBETa CKBO3b OIITHKY CHCTEMEL.

Ecmn uwnTepdepoMerp TOYHO HAcTpoeH M CHOKYCHPOBAH, MHTEPHEPOMETPHUECKHH CIOCOO IOMOoraeT
COCTaBUTH MOJHYIO KaPTHHY, TOXOXKYIO Ha TONOrpadUyecKyio cXeMy, B KOTOPOH 0TOOPaKaloTCsl HETOYHOCTH
U OTKJIOHEHHUS] aHAIU3HPYeMOH BOIHOBOI moBepxHOCTH. IIpH 3TOM W30IMHMM YPOBHS MM TOPU3OHTAIU
0TOOpaXkaroTCs KaK MOJIOCHI, TPOMEKYTKH MEXTY KOTOPBIMH KPaTHBI JAIMHE BOJHHI [5].

Ecmu unTepdepomeTp HMeeT mMmomepeyHyr0 pPacGOKYCHPOBKY COIJIACHO TMpeUIoKeHHIo TBaiimaHa,
pe3ynbTaToM H3MepeHus Oyner cucreMa JmHWH. [Ipm 3ToM Kaknas nmHHS OymeT WMeTh Qopmy,
COOTBETCTBYIONIYIO IPODIIIIO OTKIOHCHUH BOJIHOBOTO ()POHTA B MIMEIONIEMCSI CEUEHHH 3padKa.

TaiiMaH 320X (YHIAMEHT KOCBEHHOTO METOJa SKCIEPUMEHTA 110 MU3YYCHHIO CBOIMCTB ONTHYECKHX
CHCTEM, NPEUIOKHB BBIUUCIATEH ITOKA3aTe WHTEHCHBHOCTH CBETOBOTO IIOJIS, OCHOBBIBASCH Ha JAHHBIX O
¢dopme BomHOBOTO (poHTA. [ yke Ha OCHOBaHMM aHaIN3a WHTEP(GEPEHIMOHHBIX H300paKCHUH NenaTh
BBIBOJIBI O XapakTepe npeobnanaromeii abeppanuu (pUCyHOK 1):

OtcytcTBUe abeppa- | Cdpepudeckan abep- Koma AcTurmMaTmnam
LA pauus

Puc. 1. Humepghepenyuonnas kapmuna 015 uccredosanus xapakmepa abeppayuu

KoHTpoJIb TOUHOCTH H3TrOTOBJIEHHUS IIOCKUX MOBEPXHOCTElH

[oBpImeHHAs YYBCTBUTENBFHOCTD 2-TydeBOrO HHTEpPEepoMeTpa K BHOpAIHsIM MO0y Iriia ucciaeoBaTenei
pa3pabaTeiBaTh HOBBIE CXEMHBIE pEIICHUS MOAOOHBIX MPUOOPOB, B MEHBINEH CTEIEHH II0JBEP>KEHHBIX
Bo3meiicTBUIO BHOpammii. B Hacrosmiee Bpems IIHPOKO pacmpocTpaHseTcs HHTeppepomerp Duso,
KOHCTPYKIIMSI KOTOPOTO COBMEIIAET C OMIOPHBIM MEXaHU3MOM, OJarozapsi 4eMy MCCleJOBaHUE TOBEPXHOCTEH
U CHCTEM OCHOBBIBaeTCS Ha OOpa3lOBOM AeTaiy, KOTOpas paboTaeT B YCIOBHAX IMPOXOJSIIEro CBETa M
(bopMupyeT OnopHBIi BOITHOBOW (poHT [3].

Ha pucyHke 2 MOXHO M3y4nTh cxeMmy HHTepdepomerpa Pu30, MPUMEHIEMOro Uil KOHTPOJISI TOYHOCTH
M3TOTOBJIEHHS TIIOCKHUX TIOBEPXHOCTEH:
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Puc. 2. Uumepghepomemp Teatimana: 1,2,3 — oceemumensuvie cucmemsl, 4 — moueynas ouagpazma, 5 — KoruMmupyowui
o0b6vexmus, 6 — ceemo-denumens, 7 — uzyuaemvii 0ovexmus, 8 — obpasey a (cepuueckoe 3epxano), 9 — yenmp KpususHol,
10 — obpasey 6 (nrockoe 3eprano), 11 — obvekmug HabodamenvHol cucmemsl, 12 — niockocms HAOIOOEeHUs.
unmepghepenyuu, 13 — npuemnux uzoopasicenus, 14 - unmepgepozpamma
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Ha panHOM pHCyHKe B KadecTBe 0Opa3lOBOro JjeMeHTa Hcmojb3yercs ¢opma 8, dponraisbHas
MMOBEPXHOCTh KOTOPOW cienaHa ¢ o0pa3lloBOil TOYHOCTBIO (MOKa3zaTenb nocturaer 3Hauenus 1/20 A). Kak
MIPaBHJIO, MOTOOHBIE MOTPEIIHOCTH ITOBEPXHOCTH OOpa3IOBOrO 3JIEMEHTA B IPAKTHKE KOHTPOJIS TOYHOCTU
H3TOTOBJIEHHS IIOBEPXHOCTEH TPAJAUIIMOHHO CUUTAIOTCS IPEHEOPEIKUMO MAIIBIMH.

J17st TOro 9TOOBI ITOTHOCTHIO UCKITIOYHUTH BO3ICHCTBHE MApa3UTHOTO HHTEP(HEPEHIIMOHHOTO H300pakeH ),
MOTYIIETO BO3HHKHYTh B CIIy4ae OTPa)KEHUS IJIOCKOM MOBEPXHOCTH OT OOpaTHON MOBEPXHOCTH 00pasIia,
JAHHBIM 3JEMEHT BBINONHAETCA B (opMe HEOONBIIOro KIMHBIIIKA, B Mpeaenax '»—1 MHLUTEMeTpa
YMEHBIIICHHS TOJIIIHBI BEPXHET0 Kpasi oOpasiia K HIKHeMY [4].

B nmanHOM ciyyae Ha Mapa3sUTHOM HHTEPPEPEHLUHMOHHOM H300pakeHHH OT Hepabouell MOBEPXHOCTH
BO3HUKAIOT BBICOKOYACTOTHBIE IOJOCHI (IO THICAYM EIMHUII HAa BCIO MOBEPXHOCTh), HAa MPAKTHKE HE
SIBIISTIOIINECS TIOMEXOH ISl BOCHPHSTHSI OCHOBHOTO HHTEP(EPEHIIHOHHOTO H300paskKeHS.

KoHTpo/b TOYHOCTH H3rO0TOBJICHHS c(PpepUIECKUX NOBEPXHOCTeM

Wnrepdepomerp yCTpoeH IO THITy aBTOKOJUIMMAIIMOHHOTO MHKPOCKOIIA, IJIe MEXTY OOBEKTOM s
HCCIIeI0BaHMs M OOBEKTUBOM HCIIONB3YETCsl MEHUCK. [1epeHss 9acTh MEHHCKA BEICTYTIAET B POJIM HACATIbHON
MOBEPXHOCTH, OTOMBAsi IPH 3TOM BOJHOBOWH ()POHT CPaBHEHUS, CKJIAJBIBAIOLIMICS C BOJHOBBIM (D)POHTOM,
KOTOPBIH OTPa)KaeTcst OT U3y4aeMOM ONTHUECKON YacTu.

[o Tumy nHTEphEPEHIIMOHHON KAPTHHKH ONPEAETIHTh pa3Mep MOTPEITHOCTH H3y4aeMOil ONTHYECKOH YacTH
KaK B3aMMOOTHOIIIEHNE HanOOJbIIIei CTpesku nporuda nHTepepeHIIMOHHOM IMHNY K 1ary (Ieproaa) JHHUH.

HeGonpmast 9yBCTBUTENFHOCTh K BUOpALMSIM CIIOCOOCTBOBaJIa OOJIBINION MOIYIISIPHOCTH HHTEP(HEPOMETPOB
no cxeme OuU30 MpH KOHTPOIUPOBAHUHU YCTPOWCTB U3 ONTHUKH cpeiHeil TouHocTy. [Ipon3BomuMele ycTpoiicTBa
HMEIOT KOMITBIOTEPBI, BUACOPa3beMbl M IOPOTHE IIPOrpaMMHBIe oOecredeHus. Ho Mx To4HBIe CIIOCOOHOCTH, KaK
paccka3aHO Jajbllle, OrPaHHYCHBI O00s3aTeNbHBIM HCIOJIF30BAaHMEM B HX CXEMe OOpaslOBBIX 3aIT4acTei,
TOYHOCTH KOTOPBIX JOJDKHA OBITH CTPOTO YCTAHOBJIEHHOTO YPOBHsI, 0KoJo A/20 [2].

OueHka NOrpeuIHOCTH cnocoda uuTepdepomeTpun

JlaHHBII METOZ OTpaHWYEH B IIEPBOHAYAIBHON CTAANH B TOM, YTO OCBELIEHHOCTH BJIOJb JTMHUU MEHSETCS
[0 CHHYCOUJIAJIBHOMY 3aKOHY, O4Y€pPK JMHHI BHJHO HEOTUETINBO U IMOTPEIIHOCTh BUANMOI pacudpoBKH HE
Mmensbiue 0,05 mupuns! TMHUA. HOBBIE METOIBI CHIEMANEHOM PErHCTpaliiy IPEJOCTABISIOT CIIOCOOBI TOCTHYb
CTPYKTYpBI KAPTUHKU K BUY, TOMOTAIOIIUH ITOJYYUTh HanOOJee BO3MOXHYIO TOYHOCTh IPH pacuIn(poBKe.
Kak MOXXHO 3aMeTHTh Ha PUCYHKE 3, pOBHasI IIOTpaHNYHAs TEPPUTOPHS CHOPMUPOBANIACE B YETKYIO ITOJIOCY.

IIpn mpaktuke ¢ uHTEpdepomerpamu ¢ 00pabOTKONH HHTEP()EPEHIIMOHHONW KAPTUHKH Ui YITy4IISHUS
TOYHOCTH TOKa3aHUH KOOPAWHAT JMHWI (K NMpHUMepy, C MOMOINBI0 HOBOTO aHAJIM3aToOpa MHTEp(eporpamMm
TAU-1) mpenocraBuia crmocoOHOCTh HAXOXKIEHHS M OLIEHKH HEIOYETOB BONHOBOTO ()POHTA B IOKA3AHUAX
0,005 A B HacToAmeM BPEMEHH B MHTEPAKTHBHOW cucTeme. [IpemocTaBieHa MONydeHHAs TaKUM METOJOM
KapTHHKa. BorayTsie moBepxHOCTH B hopMe chepbl MOTYT perynmpoBaThesl yCTPOHCTBOM C TOYHOCTEIO Ooree
0,01 pa3mepa BonHbl. [lonyueHHBIH pe3yJabTaT, COIJIACHO HalIeMy MHEHHIO, SBJIseTCS Haubosee
yOequTeNnbHBIM, Belb B OONBIIMHCTBE APYTHX O0JACTIX MUCCIIENIOBAaHHUIN yBEIMUEHNE TOYHOCTH, K IIPUMeEpPY, B
IBa pa3a  sBiseTCsl  OOJNBIIMM  JOCTIKEHMeM. bblla  NpuHATa  OKCIIEpUMEHTAJbHAs  CBS3b
Cpe/IHeKBaIPaTHYECKOM MOTPELTHOCTH HAaBEeIeHHUsI Ha Ipe/iell HHTepdeporpaMMbl OT CTENIEHH IPaJUeHTa.

. 3P : : : ; :
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Puc. 3. Dxcnepumenmanvhas ces3b cpeOHeksadpamuyeckoll noepeuHoCnu Hageoerus Ha npeodei uHmeppepozpammsl om
cmenenu epaduenma

OreHKa NPUYMHBI HOTPEIIHOCTEH crocoba MHTEep(EepOMEeTpUH Ha OCHOBAaHWH BHIPAOOTAHHOH MOIENH
0OHApYKHJI, YTO HOTPELIHOCTh M3MEPEHHUsI MOTPEIIHOCTH PedPaKUMKU ONTHYECKUX YCTPOHCTB U 3JIEMEHTOB
BBIUHMCIISETCS TOTPELIHOCTHIO M3MEPEHMII MOKa3aHWi IPaHMIBI dJIeMEHTa HHTepdeporpaMmbl, HO IpaHHIA
JIOBOJIBHO HepesKas [6].
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IIpencraBneno, 4To cpeaHEKBAAPATHUECKAs IOTPENIHOCTD G, HAIIPABICHUS N3MEPSIEMOI MapKu Ha KOHTYp
HE CHJIBHO Pe3Koro ()parMeHTa KapTHHKH 3aBHCHUT OT pa3Mepa HauOOJBIIEro IPaHUYHOTO TPAJUEHTa L. B
9TOH KapTHHKE ¥ NPUBS3aH K Hell MPaKTHIECKH 00paTHO NMPOIIOPINOHATEHOM 3aBHCHMOCTH.

O0padoTka nHTepdepeHIMOHHOT0 H300paKeHHsI BbICOKOH TOYHOCTH

JI7st TOro 4TOOBI BOCCTAaHOBHUTH IUKJIBI BOJHOBOTO (DPOHTA U OTOOPA3UTH TONOTpadUIecKre 0COOEHHOCTH
HCCIIeyeMOil OBEpXHOCTH, TPUMEHSETCs] YacTHask pa3paboTka mHTeprperaunn uHTepdeporpamm ZEBRA
MathOPTIX.

JanHast mporpamma Obl1a pa3paboTaHa crienuanucTaMy Kadeaphl MPUKIaAHON U KOMIBIOTEPHON ONTHUKI
Ha OCHOBE KOMITBIOTEPHBIX TEXHOJOTHIA 00paboTKu HHTEphEpOrpamMm.

B wmHTepmperaTope mHpexycMOTpeH Ienbli MakeT HEOOXOJMMBIX CPEACTB, KaK MaTeMaTHYeCKue H
CEpBUCHBIC BO3MOKHOCTH, IPEAOCTaBIIIEMbIC KIUEHTY COIJIACHO IIPUHATBIM HOpPMaM M CTaHAapTaM.
dopmupyeMble JaHHBIC HE YCTYIAIOT B Kilacce TaKUM BeIyIInUM pa3zpaborunkaM, kak Moller-Wedel, Zygo u
Veeco.

B.M. Jlomuenko u JI.A. I'aBpuinH sBisttoTcs paspaborankamu naTepnperaropa ZEBRA MathOPTIX [8].

BoiBoabl

W3yden annapaTypHbI M IPOTpaMMHBIM KOMIUIEKC, NMpEAHA3HAYEHHBIM ISl aBTOMAaTU3allMd KOHTPOJIA
Ka4ecTBa KOMIUIEKTYIOIINX M TOTOBBIX ONTHIECKUX CHCTEM.

BeimonHeH cuHTE3 Ta3epHON MHTep()EepOMETpHUN M HCCIEA0BaHA aHAJIOTOBasl TEIEBH3MOHHAs 00paboTKa
o0bscHeHHs1 UHTepdeporpamMM. [IpoaHanu3upoBaH METOX HAXOXKAEHHS M OIEHKH OTKJIOHEHWH BOJHOBOTO
¢ponTa Ha ypoBHe 0,005 A B MHTEPAKTHBHOM PEXHME M C y4ETOM TEKYIIEro BPEMEHH C HCIOJIE30BaHHEM
aBTOMAaTH3UPOBAHHON KOMITBIOTEPHOH paciidpoBKH U IIU(POBOTO aHATH3a HHTEpdeporpaMm.

JlaHHBII KOMIUIEKC ITO3BOJISIET 3HAUMTENBHO YCOBEPLIEHCTBOBATh M YIIIyOWTh KOHTPOJIb H3TOTOBIICHHUS
ONTHYECKUX CHCTEM B COTTACHHU C PACUCTHBIMH ITOKA3aTENIIMU U TPEOOBAHUSIMH ITPOU3BOJUTEICH.
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CIMOUMOCIHOU KOHYenyuu Ynpasienus J0SUCIUKOU, Ompaxicaroujell 83aumocesisb Mexcoy T0SUCIMUKOU U
U30epIAHCKAMU NPOU3B0OCEA.

B yenom, ocHosHOU yenvio meKywell OYeHKU OpeaHu3ayuy JOSUCMUYecKO20 Npoyecca Ha Npeonpusimuu
s6715emest Ahpexmuenas opeanuzayus U NPUMeHeHue J102UCIMULEeCK020 NPoYeccd, YCMmpaneHue HedoCmamKos
Ha Npeonpusimuu U, camoe 21aeHoe, 8blCOKAs IPPEKMUSHOCMb U IKOHOMUYHOCHTD.

Kntouesvie cnosa: nocucmuxa, npeonpusimue, Memoobl AHAIU3A, CUCIEMbl YAPAGLEHUs, ORNMUMUIAYUS
pecypcos, memoobl OYeHKU.
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Abstract: to solve scientific and practical problems in the field of logistics, three main methods are used: the
system analysis method, the operation research method and the modeling method.

The assessment of the current state of the logistics process at the enterprise is based on the overall cost
concept of logistics management, which reflects the relationship between logistics and production costs.

In general, the main goal of the current evaluation of the organization of the logistics process at the enterprise
is the effective organization and application of the logistics process, the elimination of shortcomings in the
enterprise and, most importantly, high efficiency and efficiency.
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COTpyIHHUKH YIIPABJICHUS JTOTUCTHKOH KOMITAHWHU JOJDKHBI PETYISIPHO aHATM3UPOBATh CBOM PE3YNBTATHI.
OTH aHaNMM3bl BKITIOYAIOT B ce0sl OTACNBbHBIC JIOTUCTHUECKUE (DYHKIMU W aHAJIHM3bI AT ONPEIENICHUS] YPOBHS
JIOCTIKEHHS CTPATETMIECKHUX, TAKTHUECKUX M ONEPAI[MOHHBIX IeJiel JIOTHCTHIECKOH CHCTEMBI KOMITAaHUH B
nenoM. C JIOTHCTHYECKOH TOUYKM 3pEHUs] KOMIAHHIO B IIEPBYIO OYepeib HHTEPECYeT SKOHOMHUYECKHH M
(uHaHCOBBIN aHamK3. JlaHHBIC B 3TOM aHAIN3€ MO3BOJISAIOT OIIEHUTh PEHICHUS 00 OOIIMX 3aTpaTax, MPUOBLIH,
HNpHOBUIBHOCTH U IPYTUX pe3yybTaTax.

B 3aaun TOrMCTHYECKOTO aHaAIU3a MPEANPHATHS BXOAUT: [1]

e Peanu3anus cTpaTeruyecKoro miaHa JOTMCTHKH;

CoO0TBETCTBHE JOTHCTHYECKOTO TUIaHA MapKeTPIHFOBOl\;I 151 HpOH3BOﬂCTBeHHOﬁ JACATCIIBHOCTH,
IToBbIlICcHUE MPOU3BOAUTECIBHOCTH,

DddexTuBHOE YIIydIIeHHE Ka4eCTBa POAYKIUH U JJOTUCTHYECKUX YCIYT;

AHanu3 yIoBIETBOPEHHOCTHU MOTpeOUTENeH;

OreHuTh 3P PEKTUBHOCTH KAXKJOH MOJICUCTEMBI H DJIEMEHTA JIOTHCTHYECKON CHCTEMBI;
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e Opranuszanus 1 NpoBeJeHHe (GUHAHCOBOTO ayauTa;

e  BbIsABiICHUE JIOTHCTHYECKUX PUCKOB U pa3paboTKa crioco00B MX YCTPaHEHUS;

e Anamu3 3((QEKTUBHOCTH HCIOJIb30BAaHUS OCHOBHBIX CPE/CTB, OOOPOTHBIX CPEACTB, MaTepHAIBbHBIX
PECYpPCOB, YEIOBEUECKOTO TPyJa Ha MPEIIPUSITHH;

e OmnpenesneHne BIUSHUS JOTHCTHIECKOH CTPAaTeTHy KOMITAaHUH Ha II0JIOKEHHE Ha PBIHKE U JIp.

e Jloructuueckuii aHaIN3 KIaCCHUIUPYETCS IO HECKOIBKUM IPU3HAKaM:

e [Jlo memsM W 3agadaM: aHAIW3 BBITOJHEHMS CTPATETHUECKOro IUIaHa, ONpeleleHHe JIOTUCTHYECKUX
ToKa3areliel; OIleHKa pe3yIbTaToB XO3SHCTBCHHOH U (PHHAHCOBOH AESATENFHOCTH;

e Jlo mapamerpam: 3KOHOMHYECKOMY, (HHAHCOBOMY, TEXHHUKO-3KOHOMHUYECKOMY, (YHKIHOHAIBEHO-
CTOMMOCTHOMY, IPOOJIEMHO-OpHEHTHPOBAaHHOMY;

e Jlo ypoBHIO OOBEKTOB: JIOTUCTHYECKAs CHCTEMa B IIEJIOM, IIOJCHCTEMA, IIePeXOJ], JICMEHTHI
JIOTHCTUYECKOH CHCTEMBI,

e [lo opraHu3anysIM: HHOCTPAHHEIM U OCYIIECTBISIEMBIM COOCTBEHHBIMH PaOOTHIKAMH KOMITaHHH;

e PaznnyaroT ronoBoil (eXeKBapTAIBHBIM, MECSYHBIH, €XEIHEBHBIN) M Pa30BBIM aHAIM3 10 CPOKaM
peanu3anumy;

e B 3aBucuMoCTH OT XapakTepa MPUHUMAEMbIX PELICHUI OHU MOTYT OBITH HCXOIHBIMHU, OTIEPAaTUBHBIMH,
TeKyIIUMHU, OKOHYATEIbHBIMH, IEPCIIEKTUBHBIMH.

Jnst perreHuss Hay4dHBIX M IPAKTHYECKHX 3a4ad B OOJACTH JIOTHCTHKU HCHOJIB3YIOTCS TPU OCHOBHBIX
METOJa: METOJ CHCTEMHOTO aHajinM3a, METOJA HCCIEAOBAHHUA OIEpaluii u MeTOA MOIEIUPOBAHHMS.
Hcnonp30BaHue 3THX METOAOB MO3BOJISET [2]:

* D¢ deKTHBHOE TPOTHO3UPOBAHNE MATEPHAIBHBIX TOTOKOB;

 Co3liaHue yJTydIIeHHOH CHCTEMBI YIIPaBICHHS;

* Pa3BuTHE CHCTEM JIOTHCTHIECKOTO OOCITY>KUBAHHUS;

* ONTHMHU3MPOBATh PECYPCH U T.1.

Ananu3 cmoco0OB OpraHM3alUM JOTUCTHYECKOTO TPOIecca Ha MPEANPHUATHH COCTOMT M3 HECKOIBKHX
3TanoB. OHU BKIIIOYAIOT:

* [ocraHOBKa OOLIUX JIOTHCTUIECKHX 337124 HA MPEATIPUSITHH,

» COop BaxxHOW MH(POPMAIINU IS aHATIH3A,

 OnpenennTb MeToAbl 00pabOTKH JaHHBIX, HCCIIEOBAHMS U PEIIeHUs poliem

* O01mast HTEerpanys MOJYUYCHHBIX PEIICHUH;

« [IpencraBienne pe3yIbTaToOB PyKOBOJACTBY M KOJUIETaM.

K MeTomy cHCTEMHOro aHaNIN3a OTHOCSATCS CICAYIOLINE METOIbI:

1) Meron «mo3sroBoro mtypma». OCHOBHasl LieJb 3TOr0 METOJa — IOWUCK HOBBIX MJEH, MX LIMPOKOe
00CYXIICHHE U Peann3allisl.

2) CkpuntoBeiid Meton. IlpenBapuTenbHOE YHNOPSIOYMBAHWE BBIABICHHOW mpoOieMbl B cdepe
OOCIy>)KUBaHHS KIMEHTOB SIBIISICTCS CPEACTBOM IONTYydYeHUs HWH(OPMAIMM O BO3MOXHBIX U BEPOSTHBIX
HAaIPaBJICHUSX JTATBHEHIIIEr0 Pa3BUTHS CHCTEMBI.

3) Merox OSKCHEpTHBIX OLEHOK. OTHM METOIbl OCHOBaHBI Ha pa3IMYHBIX (OpMax HKCIEPTHOTO
HCCIICJOBAHHUSI.

4) Merox «[lembpm». llemplo gaHHOTO MeToja SIBISIETCS O3HAKOMIIGHHE OSKCIEPTOB C pe3yJbTaTaMH
MPEABIIYIIEro STana aHaIU3a U yUeT 3THX Pe3yJIbTaToB IPH OLIEHKE NX 3HAUMMOCTH SKCIIEPTaMu;

5) Mopdonornueckne Metos. OCHOBHAS HEs 3TOTO IOIX0/a 3aKJII0UAETCS B CHCTEMaTHIECKOM ITOUCKE
BCEX BO3MOJKHBIX BapHAHTOB PEILICHHS JIOTHCTHIECKOH 3afaun ImyTeM OOBEeJHMHEHUS BEIOPAHHBIX 3JIEMEHTOB
WU X TIPU3HAKOB,;

6) Marpudsnsle (GOpMBI MPEACTABICHUS W aHAIW3a JaHHBIX. JTO HE CIENHUANbHBIH HHCTPYMEHT JUIs
a”Halin3a MU3y4aceMbIX JIOTUCTUYECKUX CHCTEM. O}lHaKO OH HIMPOKO HCHOJIB3YETCA KaK BCIIOMOTaTCIbHbBIN
HUHCTPYMEHT Ha Pa3JIMYHBIX dTallaX aHaJIu3a JIOTHCTHYECKOM CHCTCMBI,

7) LleneBoii mporpaMMHbIA MeToA. DTO pa3paboTKa U peanu3auysi JOIrOCPOYHbIX 3a/a4, HalpaBIeHHbIX Ha
JIOCTIDKEHHE KOHKPETHOH LieNM, BHE 3aBUCUMOCTH OT YCTaHOBJICHHBIX paMoK. Clofia BXO/IUT MOCJIEA0BATEIIbHOE
BBITIOJTHEHHE KOMIUIEKCA TEXHUIECKUX, OPTaHN3AIMOHHBIX  3KOHOMUYECKIX MEPOIIPHATHIL;

8) MeTox CHCTEMHOTO aHaaM3a. DTOT METOJ HCIONB3yeTCs IS OLEHKH albTepPHATHB B PacIpeelIeHNH
PECYPCOB B COOTBETCTBHH C IEISIMH IIOJCHCTEMBI JIOTUCTHKU. EciM TOCTaBIEHBI IIENH, NpeIararoTcs
pa3iIMYHbIEe MPOTPAMMBI [UIS PEIICHHs] TeX WIM HHBIX 3a1ad. AJBTepHATHBHbBIC IUIAHBI OIICHUBAIOTCS B XOE
aHaJM3a.

Peanuzanus Metona cucTeMaTHuecKOro aHalIKM3a OCHOBaHA Ha CIIEAYIOMUX NpHHIUNIaX [3]:

* [Ipunnun ontumansHOCTH. Onpeienienne Hanbosee MOAXOAIIET0 BAPHAHTa JIOTHCTUUECKOH CHCTEMBI U
€ro MPUMEHEHHSI.
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* Ipuniun cosuganus. DTOT NPUHIMI CIYXUT MPOJOKEHHEM INPHUHIUMA ONTUManbHOCTH OCHOBHas
CyTh TIPUHIINIA CO3MJAHUS 3aKII0UaeTCs B U3YYCHHH DJIEMCHTOB JIOTUCTUYECKOM CHCTEMEI B IIEJIOM, a HE O
OTHENBHOCTH.

e IlpmHmmn mnocnenoBarensHOCTH. OCHOBHOM [ENBIO OTOTO IIPUHIMNA SIBISIETCS JTOCTIDKEHHE
MaKCUMaIbHOH 3(QeKTHBHOCTH WM NPHOBUTH NPH MHUHUMYME TPYIOBBIX, MaT€pPHAIbHBIX U (PHHAHCOBBIX
3aTpar.

* Ilpunnun wuepapxuu. CormacHoO 3TOMy MNPHUHLIUIY HE0O0X0AuMO (HDOPMUPOBATh HEPAPXHUECKYIO
CTPYKTYpY JOTHUCTHUYECKUX cHCTeM. ['TTaBHOI NpUYMHOI 3TOro ABISETCS TO, YTO MX YNPABIECHHE CBA3AHO C
00pabOTKON M HCTIOJIB30BAHUEM 3HAUUTEIBHBIX 00BEeMOB HH(POPMALIHH.

B nocnennee Bpemst meton ABC-aHann3a MOJyqn MIMPOKOE PAcIpoCTpaHEeHHe IPH aHalIn3e CIoCO00B
OpTaHM3AINY JIOTHCTHIECKOT0 MpoIecca Ha MPEATPUSITHIL.

Meron ABC mno3BoisieT KOMIUIEKCHO BBHIOMpaTh Hamboiee BakKHBIE W3 OJHOTHIHBIX OOBEKTOB IIO
OIIPENENICHHOMY KpHUTEpHIo. SICHO, 4TO TaKMX OOBEKTOB HEMHOTO W HA HHUX CJIEOYyeT COCPEIOTOYHUTH
BHHMaHNE.JTOT METOJ TaKXe HCIONb3yeTcs Ui BBHIOOPOYHOTO ympaBieHWs 3armacamM. OCHOBHBIMH
KpuTepusimu B Metosie ABC-aHanusa SBISIOTCS:

* 00beM NOTpeOIeHuUS;

» O0111e€e KOJIMYECTBO 3aKa30B;

* YpPOBEHB MPHOBLIH;

» CpenHuii pe3epB 3a JaHHBIH MEPUO.

st paspabotku u npumeHenus Metona ABC B mepByto odepens ctpoutcst kpuBast ABC st BeIIeneHuUs
Tpex KiaccoB ToBapos - A, B u C.

e I'pynma A BKIOYaeT B ceOsl 2JIEMEHTHl HAMBBICIIEH Ba)KHOCTH B COOTBETCTBUH C OINPEIEICHHBIMHU
KPHUTEPHAMH;

* ['pynna b BKitoyaeT 3neMeHTh! CpeHEeH BaXKHOCTH;

* I'pynma C BKIIIOYAET Apyrue TOBAphl, KOTOPBIE OLEHUBAIOTCS MO TE€M K€ KPUTEPHSIM, YTO U MPEABIIYIIHE
TOBapHBIE TPYIIIHL.

Kaxaplii U3 BBIIIECTIEPEYUCIICHHBIX IIPHHIMIIOB B YCJIOBHSIX COBPEMEHHON III00AIM3alMH JaeT KOMITaHHU
OIIpEENICHHOE NPEHMYIECTBO B KOHKYPEHTHOII Ooppbe ¢ IpyruMu (GUpMamMu W MPEIHpPUSTHIMH, a TaKkKe
MOJTy4eHUE MaKCHMaJIbHOW NPUOBUIM P MUHUMAJIBHBIX 3aTpaTax.

JInst OLEHKM TEeKYIIero COCTOSIHMSI OpraHM3alliM JIOTHCTHYECKOro Ipolecca Ha MPeANpUsSTHU
WCTIONIB3YIOTCS 5 OCHOBHBIX TOKa3aTeseld. DTO BKIIFOUAET:

1) OOmmue TOTHCTHYECKHE PACXOIBI;

2) YpoBeHb KadecTBa JOTHCTHYECKOTO CEPBHUCA;

3) KauecTBo JOTHCTHYECKUX OTIEpaIMii M IPOIIECCOB;

4) OO011ast IPOJODKUTENBHOCTD JOTUCTHYECKUX MPOIIECCOB B CHCTEME;

5) O61mas npou3BOIUTENEHOCTH TOPTOBOM CHCTEMBI.

BeireykazanHble MOKa3aTeNy IO3BOJISIIOT OLIEHHWBATH JIOTHCTUYECKUE IPOLECCHl NPEINPHATHH Kak B
OTZIENBHOCTH, TaK M B CPAaBHEHHH C IPYTMMH KOMIIAHUSMH M MPeAnpUsITUsIMA. KaxkIplit n3 3TUX nokasaTesneit
JIETKO TOAJAeTCS W3MEpeHHIo. B To jke BpeMs 3THM MOKa3aTell COCTABIAIOT OCHOBY OMNEPATHBHOTO,
TAaKTHIECKOTO U CTPATETHYECKOTO ITAHUPOBAHHS.

O1eHKa COBPEMEHHOTO COCTOSIHUS JIOTHCTHYECKOTO IpoIiecca Ha MPEAPUSITUE OCHOBBIBAETCS Ha 00Imeit
CTOMMOCTHON KOHIIETILIMU YTPAaBJICHUS JIOTUCTUKOM, OTpakalolledl B3aMMOCBSI3b MEXIy JIOTHCTUKOH H
W3AEPXKKaMH TIPOM3BOJACTBA. JlorMcTHUeckne 3aTparThl NPENNpHUATHS KIACCHOUIUPYIOTCS —CIECAYIOIINM
obpaszom [2]:

1) OnepannoHHbIe TOTUCTUYECKUE 3aTPaThl MM 3aTPaThl HAa MPOBEJECHHE JTOTUCTHUECKUX ONepanuii. ITu
pacxoAbl TAKXE 4aCTO HA3bIBAIOT ONEPALIMOHHBIMU pacxXodaMH.

2) Pacxozp! Ha ynpaBiieHHE JIOTHCTUUECKON CHCTEMON MM aAMUHHCTPATHBHBIE PACXOIbI.

3) 3atpatsl, cBA3aHHBIE C peaNn3anuell MOTCHIHAIBHBIX JIOTUCTHIECKUX PHCKOB.

[NoHsTHE COBOKYITHBIX 3aTpaT BKJIIOYAET B CEOSI CIICIYIOIINE BUBI 3aTPaT:

* Pacxo/ipl Ha yrpaBieHHe CKIaIoM U €r0 OPTaHNu3anuio;

* 3aTpathl Ha co3/laHNe U OOCITY’KUBAHHE 3aI1acoB;

* Pacxo/ipl Ha OpraHM3alMIo aBTOMAPKa;

* CTOMMOCTb JIOCTaBKH;

. PaCXO}lbI Ha 3aKa3bl MAaTEPUATIBHBIX PECYPCOB U UX IOJTYYEHUE,

. 3anaTbI Ha TNIAaHUPOBAHUE MPOU3BOJACTBA MIPOAYKIINH.

Kak m3BecTHO, OCHOBHOM IETIBIO JIOTUCTHIECKON CHCTEMBI JIF000TO MPEANPUSITHS SBISETCS MIHUMHU3aIUL
Joructudeckux 3arpar. [lo 5Toi mpuuYMHE KaKAbIH IIar OT HMPUOOPETeHUS MaTepHAIBHBIX PECypCOB 1O
JIOCTaBKH F'OTOBOH NMPOIYKIHH IOTPEOUTEIIO JOIKEH OBITh IEeTalIbHO MPOAHATN3UPOBaAH U onjeHeH. OHaKo B
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OTEUECTBEHHOI MPAKTUKE CYIIECTBYIOT HEKOTOPBIE MPOOIEMbI CO CTOMMOCTHBIMH MOKA3aTENsIMU JIOTHCTUKU
IUTSL OLIEHKH 3()(DEKTUBHOCTH JIOTHCTHIECKOH CHCTEMBI:

Bo-nepBbIX, HEBO3MOXKHOCTb YETKOTO ONpeAeIeHUs (PAKTHIECKHX 3aTpaT Ha JIOTUCTUKY B CYIIECTBYIOIICH
CHCTEME yUeTa;

Bo-BTOpBIX, OTCYTCTBHE METOJOB OLCHKM W HEBO3MOXKHOCTH TOYHOTO pacdyera SKOHOMHYECKH
000CHOBAaHHBIX PUCKOB;

B-TpeTbux, OTCYTCTBHE ITyOIMYHOTO JOCTYIA K 3KOHOMUYECKOM U (pHHAHCOBOW MH(OpMaLyu.

3aTparhl Ha JIOTHCTHKY BBICTYMAIOT B KauecTBE MHCTPYMEHTA yNpaBlIeHUs Ha mpennpustisix. OnpenencHue
COCTaBa JIOTHCTHYECKUX 3aTpaT CIOCOOCTBYET MPHUHITHIO SKOHOMUYECKH OOOCHOBAaHHBIX YTPABIEHIECKHX
pemenuit. Takoif aHamM3 3aTpaT MOXKET ITO3BOJIMTH PYKOBOJCTBY BBIOpaTh HamOosiee THOKYIO TaKTHKY UL
00CITy>KMBaHHS 3aKa30B KJIMECHTOB.

Paznmunble ocpeqHIKY (areHThl, OPOKEPHI U JIp.) TaKXKe HCTIONB3YIOTCS MPH OCYIECTBICHUH JIOTUCTHYECKIX
mporieccoB Ha npexnpustrsx. CymiecTByromas CHCTeMa JIOTHCTHKH Ha TIPENPHATHH IPENOCTaBIsIeT PAf
JIOTHCTHYECKHUX YCIIYT, TIO9TOMY €CTECTBEHHO OJMH TOBap OTIMYAeTCs OT Jpyroro. [lo 3Toif mpuumHE CIOXHO
OLICHUTh Ka4decTBO JIOTHCTUYECKUX ycmyr. JIs OIEHKH KadecTBa MPENOCTABISIEMBIX YCIYT B JIOTMCTHYECKOM
Tporiecce UCHoNb3yeTes psiA mokasareneit [3]:

1) ®uznveckas cpena, B KOTOPOH MPEAOCTABISETCA yCIIyTa;

2) CBOEBpPEMEHHO NPUMEHSETCS IMPH pealu3alii CEpBUCA: JIOTUYECKHE IOTOKH, CYHIECTBYIOIIHE B
METOJIE «TOYHO B CPOK» WM IPYTHX METOMAX;

3) IonHast peanu3anus cepBUca;

4) Be3onacHOCTb, Takast KAK MHHUMHA3ALHUS JJOTUCTHYECKUX PHCKOB;

5) Peakuusi KITUEHTOB Ha JIOTUCTUYCCKUE YCIYTH.

Jst OIEHKH JTOTHCTHYECKHX OMEpaIMii M MPOLECCOB MPeANPHATHS HEOOXOANMO BHIAETHUTH CIEAYyIOIINe
MIPU3HAKH:

* TOYHOCTH CPOKOB IMOCTaBKU MPOLYKIHH;

* To4HOCTB TOCTaBKHU MPOAYKINH;

* TOYHOCTH HOMEHKJIATYPHI 1 aCCOPTUMEHTA MPEACTABICHHON ITPOIYKIUH;

* TOYHOCTP KONMYECTBEHHBIX [TOKA3aTeNIeH OCTaBISIEMOM MTPOIYKIHH;

* TouHOCTH 1OKa3aTeNeil kauecTBa MOCTABIIEMON NTPOIYKIHH;

* COOTBETCTBHE LIEH Ha MPOAYKIHUIO TPeOOBAHUSIM PhIHKA.

INox MpoROKUTENTPHOCTHIO JIOTUCTHYECKOTO MPOIiecca MPEANPHATHS TOHIMAIOTCSI 3Talbl IPUOOPETEHUS
MaTepHaNbHBIX PECypCcoOB, MPOM3BOJACTBA MPOXYKIHWH, €€ paclHpeieNeHus, MpOoAaXH U TOKYIKH
MOTpEeOHTEIIEM.

OOmast TpPOM3BOANUTENEHOCTE TOPTOBOM CHCTEMBI SIBISIETCS  (DAKTOPOM  KOHKYPEHIIMH — MEXIy
MOKYyNaTeJIIMA W TpOJaBlaMH Ha pblHKe. Kak OCHOBHas IieNb KaXIOro MpojaBla — HPOU3BECTH
KaueCTBEHHBIH TOBap ¢ MHUHHMAJIBHBIMU 3aTPAaTaMH M MOJYYHTh BBICOKYIO NPHUOBUIb, TaK U OCHOBHAsS IEJb
MOKYTIaTeJIeH — MOJTyYHUTh Ha PhIHKE ACIICBHIH, HO B TO K€ BPEMs KaueCTBEHHBIH TOBap.

IockonbKy ypOBeHb JIOTUCTHYECKUX YCIYT MOBBILAET 3()(EKTUBHOCTh JIOTHCTHYECKHX CHCTEM, pacdeT
Pa3MMYHBIX BAapHAaHTOB OOCITYXXHMBaHUS 3aKa30B MOTpeOHTENeH ITO3BOJSET OMNPEAETHTh MaKCHMAaIbHYIO
3 PEKTUBHOCTD.

B olmeHKe TEKyIero COCTOSHHS OpPTaHU3aIUH JIOTHCTHIECKOTO MpoIiecca Ha MPEANPHATHH TAKKe MOTYT
Y4JacTBOBATh PA3NUYHBIE ayAUTOPCKHE KOMIAHMH. AYIHUT JTOTHCTHIECKOTO MPOIECCa COCTOUT U3 CIEMYIOMINX
aTamnos [1]:

1) HOATOTOBKA K MPOBEPKE;

2) MHTEPBBIO U cOOP JaHHBIX;

3) aHanus;

4) NoAroTOBKA PEKOMEHAIHH;

5) BHeApeHHE YITydIICHHH;

6) yIydIIeH:s! TEXHIIECKOTO 00CTy>KHBAHHS.

B nenom aymut npecieryer HeCKOJIBKO OCHOBHBIX IETIeH:

* BBIIBUTH MOJIOKHUTEIBHBIE W OTPHUIATENbHBIE TEHACHINH pAa3BUTHS JIOTHCTHYECKOTO Mporiecca
NPEAIPUATHUS

* [Torck BO3MOYKHOCTEH JUIA pa3BUTUA U OTITUMHU3ALIAU JIOTUCTHYECKOM JACATCIIBHOCTH,

OmnpenenuTb BO3MOXKHOCTH JUIsl CHIDKSHHS 3aTPAT Ha JIOTUCTHKY;

* BeisicHeHue cirydaeB Hed()(EKTUBHOTO HCIIOJIL30BaHUS PECYPCOB;

* OnpeznennTe criocoObl yIydIIeHHs! 00CITy)KUBaHUSL.

Krnaccuduxarms o6beKTOB 1 CyOBEKTOB ay [iTa BEITLIUT CISAYIOMIM 00pa3oM:

* AyIuT BBIITyCKaeMOH NPOAYKIUU

* [Torpeburenbckuii ay it
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* AyanT nefcTBYIOINX TPOU3BOJICTB

* AyIuT KOHKYpPEHTOB

* AyIUT B3aUMOCBSI3U MEXK]Y pa3IMYHbIMU BUJAMU JESATCIbHOCTY B JOTUCTUYECKOM IIPOLIECCe

B menom BeIIenepednciIeHHbIE MTOKa3aTeNnd M (aKTOpPHl MO3BOJSIIOT TOBOPUTH O TOM, YTO OCHOBHOIT
LEebI0 TeKYIIeH ONEHKN OpTaHW3aliH JOTHCTHYECKOTO Ipoliecca Ha MPENIPHITHH SBISIeTCS d((GEeKTHBHAS
OpraHM3anus ¥ MPUMEHEHHE JTOTHCTUIECKOTo MpoIiecca, yCTpaHeHHEe HEJOCTaTKOB Ha MPEeANpPHUATHH U, CaMOe
IJIaBHOE, BHICOKAS 3 ()EKTHBHOCTh M S KOHOMHUYHOCTb.
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Annomayua: 6 cmamve npeocmasienvi OCHOSHblE HANPAGNEHUs U ACNEKMbl PA36UMUs 4el08eecKo20
Kanumana Ha coepemMeHHoM dmane. B ucciedosanuu paccmampusaiomes u anaiusupylomes meopemuieckue
OCHOBbL ~ pA3GUMUSL  MAKO20 NOHAMUA, KAK — 4el08edecKuil —Kanumau, OAarnmci —8ceobbeMuowast
XAPAKMEPUCIMUKA U MOYKU 3PEHUS. PASTUYHBIX ABMOPOS, YUEHBIX-IKOHOMUCHIO8 OMHOCUMENbHO OAHHO2O
nowsamus. B uwacmnocmu, paccmampugaiomes acnekmol, cooeticmeyioujue pa3eUmMuIo  4en06eeckKo2o
Kanumand, ucciedylomes U aHamu3upylomes OaHHvle Ha OCHOge 00K1a008 BcemupHnozo banka, psada Opyaux
MUPOBLIX MOHUMOPUHEOBIX 2PYNN, XApAKMepusylowue psao adCHbIX NepeMeHHbIX 6 OanHou obracmu. B
cmamve  uccnedyemcs petumutne Huoexca uenoseueckoco xanumana (Human Capital Index) —
KOMOUHUDOBAHHO20 NOKA3AMEINs, UCNONb3YeMO20 8 pamKkax [Ipoekma o pazsumuu yenogeuecko2o Kanumand
(Human Capital Project) u oyenusaiowjezo yposens e2o paseumust 8 Cmpanax u pecuoHax mupa.

Knroueevle cnosa: uenoseueckuil Kanumai, 3HAHUS, CROCOOHOCMU U HABBIKU, IKOHOMUYECKOE pa3gumue,
agppexmusnocmy.
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Abstract: the article presents the main directions and aspects of the development of human capital at the
present stage. The study examines and analyzes the theoretical foundations for the development of such a
concept as human capital, provides a comprehensive description and points of view of various authors,
economists regarding this concept. In particular, aspects that contribute to the development of human capital
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are considered, data are studied and analyzed based on the reports of the World Bank, a number of other
world monitoring groups, characterizing a number of important variables in this area. The article examines
the ranking of the Human Capital Index, a combined indicator used by the Human Capital Project and
assessing the level of its development in countries and regions of the world.

Keywords: human capital, knowledge, abilities and skills, economic development, efficiency.

VIIK 339

Eme ¢ npeBHHX BpeMeH JIydIlde yMBI YeJOBEYECTBA CTPEMHJINCH JaTh XapaKTEPHCTHKY YeJIOBEUECKOH
CHiie, WHTEIUIEKTY, TBOPYECTBY, IBITAJIHUCH AHAIM3HPOBATH W OLEHHUTH KadyecTBA M CBOMCTBA OTJEIHHOTO
YeJoBeKa, ero MpoXyKTHBHBIHN BKJIaz B pa3BUTHE oOmmecTBa. beccropHBIM sBIseTcsl TOT (DaKT, 4TO KaKOBHI OB
COBEPILEHHBI HEe OBUIH MTPOU3BOCTBEHHBIE PECYPCHI, 00BEMBI (PMHAHCHPOBAHUS, YPOBEHb HHHOBALIHOHHOCTH,
HHU3KHH ypPOBEHb UEJIOBEYECKOTO KaluTana HUKOT/AA HE MO3BOJMUT AOOHTHCS MOBBIIECHUS 3KOHOMHUUECKOH U
coLHanbHOM 3 heKTHBHOCTH.

CoBpeMeHHass KOHLEMIH YeOBEUECKOro KalHuTalla OCHOBaHA Ha MCTOPHUYECKUX IPEANOCHUIKAX,
3aKOHOMEPHOCTSIX BO3HUKHOBEHUS M PA3BHTHS, NPOMIEIIINX JOJITHH MCTOPUYECKUH IyTh. 3a4aTKH TAKOTO
TIOHSTHS, KaK YeJIOBEUSCKUI KalUTal MOKHO OOHAPYXKHUTH €Il B JPEBHETPEUECKHX JICTOINCIX MBICTUTENICH
TOTO BPEMCHH, KOTOPbHIE 3aJyMBIBAINCh O IIOCTPOCHHH CBOOOIHOTO OOIIECTBA, IJe KaKABIH YeJIOBEK,
JIMYHOCTD SIBISIETCS YHUKAJIBHBIM SIBICHHEM, HPEICTaBIsIET 0cO0YI0 IIEHHOCTh. Bo MHOTHX McclieoBaHUSIX
OCHOBaTellel PKOHOMUYECKHX TEOPHH MOXKHO HAlTH YIIOMHHAHHE O YEJIOBEYECKOM KalHTale, B 4aCTHOCTH,
HayaJIbHOE OIPEICICHUE IOHATUSA 4YeJIOBEYeCKMH Kamuran umeercs B kHure Y. Ilerrn «[lomurndeckas
apupmerukay. Cy)KICHHS O YEIOBEYECKOM KalWTale ecTh B uccienoBaHmax A. Cmmura, A. Mapmamia, /1.
Puxapno, K. Mapkca, Ix. Mwuis, JI. Banbpaca, x.M. Knapka, ®@. Jlucra, I'.JI. Makneona, [x. Mak-
Kynnoxa u pane apyrux [1].

Oco0blii BKIam B (DOPMHpOBAaHHE TEOPHUH YENOBEYECKOTO KAalMTala W e¢ BBIICNICHHE B KaueCTBE
CaMOCTOSITEJILHOTO HalpaBlIeHUs MUPOBOH 3xoHoMuueckoil Mpicnu BHecau T. Iynen u I'. Bekkep, kotopsie B
cBoux paborax B 1963-1964 romax BHepBble OOOCHOBAJIM KOHIICHIMIO YETOBEYECKOrO KalHTala B ee
ceroHsIIHeM NoHnManuu. Hemarno B ¢opMmupoBaHue u pa3paboTKy TEOPHH YETOBEUSCKOro KaluTasla BHECIH
W3BECTHBIC aMEPHKAaHCKUE M aHTJMICKHE SKOHOMHUCTHI b. BeticOpon, x. Munuep, JI. Typoy, Y. Boysn, M.
OGumrep, [Ix. Beizu, M. bnayr, C. Boyinc, U. ben-Iloarpt, M. Bynxomn, 3. enucown, C. Heizu, Ix. Keaapuk.

Brinaromuecs: amepukanckue yaeHble-5koHOMUCTHI [Tonr A. Camyanbcon u Yunesam . Hopaaxyc B cBoem
yueOHHKe «DKOHOMHUKA» OXapaKTEePHU30BAIM YEIOBEUYECKHUH KaIlHUTall, KaK «...pe3epB TeXHWIECKHX 3HAHUH U
HaBBIKOB, HAKOIUICHHBIX B paboyeil cuJie 3a CUeT KanuTaa, BIOKEHHOTo B 00pa3oBaHKe U o0y4deHue» [2].

B 10 xe Bpems H. ['peropu Mankbio, npodeccop ['apBapackoro yHUBepCHTETa, B CBOeH KHHUTe «OCHOBBI
9KOHOMHMKH» JlaJl CIEIYIOIIYI0 XapaKTePUCTHUKY YEeIOBEUECKOTO KalMTaja: «...BIO)KEHHE B YeNIOBeKa, B
(bopMupoBaHUE 3HAHHH, OITYYEHHBIX B IIporiecce 00ydeHus u Tpyaa» [3].

B sKoHOMIYECKOH TEOpHHM II0] MOHSATHEM YEJIOBEUECKMil KamuTaia OOBIYHO ITOIpa3yMeBAIOTCS 3HAHM,
CIOCOOHOCTH, HAaBBIKM, KOTOPBIMU 00JamaeT Jr000i 4eToBeK M KOTOPHIH OH MOXET HCIIONBb30BATh BE3IE.
CaMo MOHATHE YeNIOBEUECKUH KaluTall TOBOPHUT O TOM, UTO OH ONPEAENSAETCS IMIHOCTHIO YET0BEKa, SIBIIETCS
HCTOYHUKOM OYYyIIEro I0X0Ja MH YAOBIETBOPEHHS.

OcHoBaTenm KoHIENIuH YenaoBedeckoro kamurana I'. bexkep u T. Illynbl, B cBonx paboTax, B OCHOBHOM
W3yYand WHBECTHLIMHM B 4YEJOBEYECKHH KamWTal, a TakKKe OIEHMBAIM YpPOBEHb 3(P(EKTHBHOCTH 3THX
BiIOKeHUH. OHM CUWTAllM, YTO MHBECTHPOBAaHHE CPEICTB B pabouyio cuily mpeobpasyer 3TOT pecypc B
KalMTaj, HPUBOAUT K POCTY IPOU3BOAUTEIBHOCTH TPYyHa, HOXOJOB, 3apabOTHOIl IUIaThl, NPH 3ITOM
MIPOUCXOANT BOCIIPOM3BOJCTBO W HAKOIUICHHWE TPHOBUIM IIPU IIOMOIIM JOMOJHHUTEIHHO MONTyIeHHBIX
YeJTOBEYECKHX CIIOCOOHOCTEH, UTO MpEeBpalIaeT UX B HOBYIO (hopMy KaruTana [4].

VuBecTpoBaHME B UENIOBEUECKMII  KamWTal MOApa3yMeBaeT BIOXKEHMS B  00pa3oBaHHE,
npodeccrnonansHoe o0ydeHne, oXpaHy 3M0pOBbs denoBeka. OOpazoBaHme M OOydeHHe Ha pabodeM MecTe
YBEJIMYUBAIOT KOJMYECTBO YEIIOBEUECKOTO KallWTalla, 3alluTa 3[0POBbSl PACHIMPSET €ro <«OKH3HBbY,
MOOHUJIBLHOCTE U BO3MOYKHOCTE TTOMCKA I/IH(I)OpMaLIl/Il/I Ha PBIHKE TpyJa IOBBIMIAKOT LHEHY €ro yCJIyr, poXACHUE
U BOCIHUTaHHE JeTelf BOCIPOM3BOIAT €ro B CIEAYIOIleM MOKOJIeHUU. PeanbHbI CMBICT HHBECTHLUH B
YeJOBEUECKHH KaluTal IoJpa3syMeBaeT 3aTpaThl Ha MOJyYeHHE JOCTOWHOro oOpa3oBaHHs, oOydeHHe
pabounm mpodeccusiM, mpuBosAmee K (OPMHUPOBAHMIO HOBHIX 3HAHWM, NMOTYYCHUIO HOBBIX HABBIKOB M
CIOCOOHOCTEH.

AnammTndeckass Tpymma BceemupHOro skoHommueckoro ¢opyma (BO®) B corpymHmuectBe c
I'apBapackum yauBepcuteroM (Harvard University) u MexayHapoaHOH KOHCAITHHTOBOI KoMITanuei Mercer
Human Resource Consulting uccrnenyer u myOnuKyeT peWTHHr cTpaH mupa no HWHaekcy pa3BUTHS
yesnoBeueckoro kamurana (The Human Capital Index). Kaxnoit crpane BbIcTaBISsUHCH OLGHKH 1O miKaie ot 0
(xymmuit) 1o 100 (ryumuif) 6aig0B MO YeThIpeM TEeMAaTHYECKUM HM3MEPEHHSM U IIATH Pa3HBIM BO3PACTHBIM
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rpymmnam. MHIekc mpus3BaH 00eCmednTh LENOCTHYIO OIGHKY YEOBEYECKOTO KalMTala CTPaHbl — Kak
TEKYILYIO, TaK U O’KUIAeMYIO.

Wnnexc pa3BUTHS YENIOBEUSCKOrO KalWTala B CTpAaHAaX MUpa OBUI COCTAaBJIEH BIEpBBIE W OXBaTWI 174
cTpaHbl. [Ipu ero mMOATOTOBKE HCIOJNB3yeTcs KOMOWHAIWS MAaHHBIX M3 OOIIENOCTYIHBIX HCTOYHHUKOB M
nH(opMaIMy OT MEXIYHAPOIHBIX OpraHHM3aIMil M JKCIIEPTOB B 0OnacTé pa3ButTHs. IlociuenHss akryarbHas
BEpCHUS HCCIIECIOBAHUS MMOABOIUT UTOTH 32 2020 rox.

[Ipoext o pa3BuTun uvenoseyeckoro kanutaia (Human Capital Project) Obi1 paspaboTan SKOHOMUCTaMH
H. Anrpucrom, C. [psaxoBsv, I1. K. T'ongbeprom u I''.Ilarpunocom B mccnemoBanun «Measuring Human
Capital using Global Learning Datay [5].

B nmanHOM mccnenoBanum anammsupyercs VHnekc denoBedeckoro kammTana (Human Capital Index) —
KOMOWHHMPOBAHHBIH IOKa3aTelb, MCHONB3yeMbIH B paMkax [IpoekTa o pa3BHTHH UYEOBEUSCKOTO KamuTana
(Human Capital Project), oneHrBaromuii ypoBeHb pa3BUTHS YSIOBEUECKOT0 KallMTajla B CTPaHaX M PerHOHaX
Mupa. JlaHHOe McclieoBaHne MpoBoIuTCs Tpymmoit BeemupHoro 6anka (World Bank Group).

BrmmeykazaHHBI MHIEKC MOXET WCIHONB30BaThCsl CTpaHAMH JUIS aHAIM3a W pEIeHUs IpodiemM
COIHANbHO-9KOHOMUYECKOH MONUTUKH M OLEHKH BO3MOXHOCTH TI€PeX0a K MOAENN YCTOHUMBOTO pa3BUTHSA,
OCHOBaHHOH Ha Pa3BUTUH YEIOBEUYECKOr0 KaluTana.

Kak yka3piBaeTC B XapaKTepPHCTHKE IIPOEKTA, UYETOBEUECKUH KalMTal COCTOMT K3 Oaraka 3HAHMH,
HaBBIKOB, CIOCOOHOCTEH, a TakXKe YpPOBHS 3IO0pOBbS, KOTOPBIE JIOAW HPHOOPETAIOT M PEalU3yIoT, Kak
aKTHBHBIC WIEHBI OONIECTBa B TEUYEHHWE Bcel cBoeil km3HM. UeloBeueckWil KamuTan B COSIUHEHHH C
(M3UYIECKUM KallUTaIOM SIBISICTCS] TIEPBOCTEIICHHBIM (DPaKTOPOM COLMAIbHO-3KOHOMHYECKOTO Hporpecca u
noOyauTeNieM JONTOCPOYHOTO JKOHOMHYECKOTO pocTa. OJTO, B CBOIO OYepeab, JAeNacT HEoOXOIMMBIM
HMHBECTUPOBAHHE B JIIO/ICH Yepe3 KaueCTBEHHOE 3/IpaBOOXpaHEHUE, 00pa30BaHKe, HABBIKU M pabodne MecTa.

WHpexkc 4enoBedecKoro Kamurala JaeT BO3MOXHOCTH NMOJYYHTh IPEACTaBICHHE 00 ypPOBHE pPa3BHTHS
YEJOBEYECKOTO KalMTajda B KaKAOW CTpaHe Ha OCHOBE €IHHOTO 000OIIAIONIEro MoKa3aTeNsl, XapaKTepH3yeT
YPOBEHb Pa3BHUTHS YEIOBEUECKOT0 KaluTana CIEAYIOINero IMOKOIEHMs, KOTOPBIH OIpeneNseTcss Kak 00bEM
YeJIOBEYECKOr0 KalmuTala POIMBLICTOCS B TOW WJIM MHOH cTpaHe peOEHKa, KOTOPBI OH MOXET HaKOMHUTH K
CBOEMY COBEpIICHHOJETHIO, C IIONPaBKOM Ha pHUCK, CBS3aHHBIH C HEHAUISKAIIMM KaueCTBOM
3[paBOOXPAHEHUs U yPOBHEM 00pa30BaHUs B IAHHOMU CTpaHe.

WHpexc BKIIIOYAET TaKHe KOMITOHEHTHI, KaK:

1. BeDKHBaeMOCTH (H3MEpSIETCS MO JaHHBIM O CMEPTHOCTH JIETeH B BO3pacTe 110 5 JieT).

2. Oskugaemasi TPOJODKUATEIFHOCTE OOyYeHHs B IIKOJIE, CKOPPEKTHPOBAHHAS Ha PE3YNbTaThl OOYYCHWS
(urdopmarist 06 00bEMe 00pa3oBaHusL, KOTOPOE PEOEHOK MOYKET PACCUMTHIBATH OJYIUTH K 18-1IeTHEMY BO3pacty,
B COYETAaHWH C JAHHBIMH O KadecTBe OOpa3oBaHMS HAa OCHOBAHWH IIOKa3aTeNeil CTpaHbl B MEXTyHApOIHBIX
TECTHPOBAHUSX YIEOHBIX JOCTHKEHII ITKOJIEHIKOB).

3. CocrosiHue 3710pOBbs. J{JIsl OLEHKM CUTYyallMH C COCTOSIHUEM 3/I0POBbsI XKUTEJEH CTpaHbl KOMIIOHEHT
HCTIOJIB3YET J1Ba MOKa3aTels:

1) pacnpocTpaHEHHOCTh HHM3KOPOCIOCTH CpeAu JIeTeld B Bo3pacTe A0 S5 JieT (OTpaXaeT COCTOSIHUE
3710pOBbsl peOEHKA MIIAJIIIETO JTOUIKOJIBHOTO BO3PacTa);

2) moka3arenab BBDKHBAEMOCTH B3pOCIHBIX, ONPEETIeMbIi Kak J0ii 15-TeTHHX, KOTOpBIE NOXUBYT IO
cBoero 60-metusi (WCHONB3YyeTCS B KadyecTBE M3MEPHUTENSI COCTOSHHS 3/I0POBBS, KOTOpoe peOEHOK,
POIMBIIHUICS CETOIHS, MOXKET UIMETh BO B3POCIIOM BO3pAcTe).

OTH TpH W3MEPEeHNs MOKA3aHbl B BHJIE YHCIOBBIX 3HaueHUH oT 0 10 1, cpemHee reoMeTpuIecKoe KOTOPBIX
npencTaBiser co00il COBOKYMHBIN Tokazarenb MHpaekca, sTanoHHOe 3HayeHue MHAekca Al CTpaHbl, B
KOTOPO# POAMBILMICS CErogHs peOEHOK MOXKET PacCUUTHIBATh Ha TOJHOIIEHHOE 3[J0POBbE M MOJHBIH Kypc
obpazoBanus, cocraBur 1. CooTBeTcTBeHHO, 3HaueHue 0,70 CBHIETEIBCTBYET O TOM, 4TO Oyaymas
HPOU3BOAUTEILHOCTh POJMBIIETOCs ceroHs pedénka Oyaer Ha 30 MPOLIEHTOB HIKE TOH, HAa KOTOPYIO OH MOT'
OBl PACCYMTHIBATH, TIPOFIS MOJHBIN Kypc 00pa3oBaHus U UMes! MTOJTHOLEHHOE 3[J0POBbE.

B mepByto mecsTKy cTpaH ¢ MaKCHMAIBHBIMH TIOKa3aTeIMH BBIIEYKa3aHHOro MHekca Bomumd: CHHramyp
(0,88), T'orkonr (0,81), SAmonus (0,80), FOxuas Kopes (0,80), Kanana(0,80), ®uansamus (0,80), Makao (0,80),
eemus (0,80), Upmanmus (0,79), Hunepnaumst (0,79). Bo Bropoit necstke Haxomsatcs: Bemakoopuranus (0,78),
Ocronws (0,78), Hosast 3emanmus (0,78), Crosenus (0,77), Hopserns (0,77), Acrpamus (0,77), Iopryramus (0,77),
®pannus (0,76), bensrus (0,76), Lseiiapus (0,76). I'epmanus 3anumaer 25-e mecto (0,75), CLIA - 35-e (0,70),
Kuraii — 45 mecro (0,65), Typuust coorBerctBeHHo 48-¢ (0,65). Tarxe MoxHO oTMeTuTh Poccuro - 41 mecto (0,61),
benapycs — 36 mecro (0,70), Asepbaiimkan -83 mecto (0,58), I'py3uto — 85 mecto (0,57) [S].

N3 174 crpan Mupa, aHaIM3UPYEeMBIX B JAHHOM MHCCIICOBAHUH, B IIOCJIEIHIOI0 NECATKY BXOIAT
Oenmeiimme crpaHbl AQpuKH, KOTOpBIE OTIMYAIOTCS HU3KUMH IIOKa3aTelmsaMu VIHIekca denoBedecKoro
kanuTana. B wactHoctn 170-¢ mecto 3anmmaer Mamu (0,32), manee coorBerctBeHHO Hurep — 171 mecrto
(0,32), FOxmusrit Cynan - 172 mecto (0,31), Hag — 173 mecro (0,30), LIAP - 174 mecto (0,29).
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Ecnu anamm3upoBarh OTIeTIbHBIE KOMIIOHEHTHI, BKIIIOYeHHbIE B VIHIEKC denoBedyeckoro kanurana kak B 2020
Toly, TaK M B HCCIeqyeMble nponuibie rofsl (2015, 2017), MOXKHO BUIETH, YTO IO INAHCY JOXKHUTH JIO 5 JIET,
CpemHeMy KOJMYECTBY JIeT oOydeHHsI B IIKOJIe, Ka4ecTBy oOydeHus, % aered 1o 5 Jer, He OTCTaBIIMX B POCTE,
BBDKMBAEMOCTH B3POCIIOr0 HACENICHHS, CTPAHBI, BXOIJIWE B IEPBbIE HECKOJIBKO IECSATKOB, JEMOHCTPHPYIOT
OTHOCHTENIFHO BBICOKHE, CTalOMIbHBIE Mokaszarean. OTHOCHTENIPHO HU3KUE IOKa3aTeNy HaOMIONAIOTCS B CTpaHax
Adpuky, 3aHUMAOIIME MOCIEAHHE CTPOYKH DPEHTHHra. B 4YacTHOCTH YpOBEHb BBDKHBAEMOCTH B3pOCIOTO
HAaceNIeHHs B psijie CTpaH AQpPUKH, CTOSAIIMX Ha MTOCIEAHNX MecTax peiftuara konebnercs ot 60 1o 70 % [5].

Bxmouénnblie B IHIEKC KOMIIOHEHTBI COCTOSIHHS 30POBbsI U YPOBHsI 00pa30BaHuUsl ObUTH HCIIONb30BaHbI B
COYETaHHH,, OTPAXKAIOIINM UX BKJIAJ[ B YPOBEHb NPOH3BOAUTEILHOCTH M HAKOIJIEHHs OOIECTBEHHBIX Onar.
ITpn sTtom BBIOOpP KOMMOHeHTOB MHaekca OBUT 3alUIaHUPOBAaH HA HM3YYCHHE HM3MEPEHHS YeJIOBEYECKOTO
KalMTaja CJIEAyIOUIero IIOKOJNEHHS, a He Ha (DOHJI UeNOBEYecKOro KalWTajda, KOTOPBIM pacroJiaraer
HBIHEITHEe HYKOHOMHYECKH aKTHBHOE HaceneHue. CiemyeT OTMETHTh, YTO, HECOMHEHHO, B JOJTOCPOYHON
MIEpPCIICKTUBE YeNIOBEUSCKUIl KallUTal MPEACTaBIsIeT OOJBIIYI0 BaXXHOCTH JUI OOINECTBa, TaK Kak SIBISETCS
OJTHAM M3 JIBIKYIIHX CHJI yCTOHYMBOTO SKOHOMHUYECKOTO POCTa, HO Aake IIPH STOM MHOTHM rOCyJapcTBaM H
CTPYKTYpaM, 3aHHMAIOLIMMHCS STUMH BOMPOCAMH, MOJYAC CI0XKHO yOeIUTENIbHO 000CHOBAaTh HHBECTHLIUH B
Hero. HecMoTpst HO TO, YTO, MPaBUTENLCTBA MHOTHX CTPaH HANPAaBISIOT 3HAYUTENbHBIE JONH OIOMIKETHBIX
CPeACTB Ha pa3BUTHE O0O0pa3oBaHMS M 3IPAaBOOXPAHEHUS, 3a4acTyl0 OOIIECTBEHHBIE YCIYTW OBIBAIOT
HECHOCOOHBI ()OPMHUPOBATH YENOBEUECKUH KAIMTAJ 110 NMPUINHE NX HU3KOTO KAadyecTBa, TAKXKE IO OIBITY psija
CTpaH MOJKHO C/ieJIaTh BBIBOJ, YTO WHBECTHUIINH B UEJIOBEUSCKUIl KalMTal MOTYT HE JaBaTh YKOHOMHYECKON
OTIa41 TOJJaMH.

UYenoBeueckHii Kanmurtagl — 9TO JIFOIY, OOJAmalolyie 3HAHMAMH W HaBBIKAMH, C IHOMOIIBIO KOTOPBIX
cOo3JaeTcsl LEHHOCTh B TJIOOAIBHOM SKOHOMHYECKOW cucTeMe. D((PeKTUBHAS pean3alys 4YelIOBEYECKOro
KaIMTaja, IMEIONIEro OOJBIIOe CONUATbHO-3KOHOMHUYECKOE, HDABCTBEHHOE U IAKe TOJIUTHYECKOE 3HAUCHUE,
JIOJDKHA 00ecTIeunBaThes 3a CYET KallUTAIBHBIX BIOKEHHH B 00pa30BaHKE U 3[paBOOXPaHEHHE, B IOJTOTOBKY
KBaIMU(UIIMPOBAHHBIX KaAPOB U OCYIIECTBICHUSI MHBECTUINI B HAYKY.

B mocnennmne roasl B AzepOaiiipkaHe mpojieNiaHa 3HAYUTENbHAS paboTa M0 peai3aldd 4eJIOBEUECKOTO
KalMTajga B 00JAacCTH MOBBIIEHHsT YPOBHS 00pa30BaHMs, MOATOTOBKH CIENUAIMCTOB B PA3IMYHBIX 00J1acTsX,
€)KEeroJJHOMY yBEJINUCHHUIO OIOJDKETHBIX CPEJNICTB, BBIIEISIEMBIX Ha 3Ty cepy, a TakkKe PEIICHHUIO COIHAIBHBIX
npobyieM pPabOTHUKOB 00Opa30BaHMWS, YBEIUUCHUIO CTYACHYECKUX CTUIICHINH, INpHEMYy TaJaHTJIMBBIX
CTYIICHTOB B 3apyOe)HBIE BY3bl, HOBBIILICHUIO TPO()ECCHOHATEHOTO YPOBHS I1E1aroroB.

B mnenTpe BHMMaHHSA HaxXOAWTCA YKPEIUICHHE MAaTePHAIBHO-TEXHHYECKOH O0a3bl CPEIHMX M BBICIIHX
y4eOHBIX 3aBEIECHHH, B YAaCTHOCTH B CTpaHE €XKETrOJHO CTPOSTCS HOBBIE KOpITyca 00meoOpa3oBaTelTbHBIX
IIKOJI, BY30B, 00OTAIAIOTCS W CTPOSTCS HOBBIE Jaboparopuu. OOBeM CpelcTB, BIOKEHHBIX B NPHMEHEHUE
MH()OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTHH B BBICHINX M CPEAHHX IOKONax AsepOaiimkana,
pacrteT. B HacTosmiee BpeMs B Hallel cTpaHe cHOPMHUPOBATUCH HH)OPMAIIMOHHOE OOIIECTBO U HAYKOCMKasI
9KOHOMHMKA, YCTOWYMBOE pa3BUTHE HHGOPMAIMM W KOMMYHHMKAIMi CTaJl0 OJHUM U3 HPHOPUTETOB
TOCYJJapCTBEHHO! MOJMTHKH, €r0 Ba)KHAsl POJIb CTajla OLIYIIATHCS HE TOJBKO B COLHATBEHO-3KOHOMHUYECKOM
Pa3BHUTHH, HO M B Pa3BUTHH 00pa30BaHUs U HAYKH.

ITpm sToM 0coboe BHHUMAaHHE CIEAYyeT YICIHTh IOATOTOBKE BHICOKOKBATH(HIIMPOBAHHBIX HAYYHBIX U
MearornIeckuX KaJpoB AT CHCTEMBI 00pa30BaHMs, IPUHIAII TOCTPOCHUS Pa3BUTHS 0Opa30BaHMS W HAYKU
Ha HAayYHOH OCHOBE B CTpaHE MOJDKEH OBITH IOCIENOBATENbHO IPOJOIDKEH, JODKEH OBITh HMEepecMOTPEH
MeXaHM3M (PMHAHCHPOBAaHHA 00pa30BaHUS U HAYKH.

JlaHHBIE Mepbl TO3BOJISAT CO3JaTh OJIATONPUSTHBIC YCJIOBUS IUIsl MOBBIICHHS Ka4ecTBa 0Opa3oBaHMsS M
3/IpaBOOXPAHEHHUS, COBEPIICHCTBOBAHMS TEXHUYECKMX 3HAHWH, HABBIKOB M CIHOCOOHOCTEH KaapoB,
noBbIIeHUsT P deKTUBHOCTH UX Tpyaa, OyAyT CrocOOCTBOBaTh NalbHEHIIEMY Pa3BUTHIO YEJIOBEYECKOTO
KanuTania.
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Cerogus MHpP CTPEMHTEIbHO MeHseTcs. Kakmblii IeHb MOSBIAIOTCS BCE HOBBIC M HOBBIE MPOOJIEMBI H
3agaun. Kak cy0beKkT MHPOBOTO coolmiecTBa Y30€KHCTaH MPOBOAMUT OOJBLIYIO CO3HMIATENbHYI0 padoty. 1
CaMBIMH BQXHBIMH 3BeHbsiMM HoBoro VYs30OekucTaHa mnpu co3gaHuM TpeTbero peHeccaHca SIBISIOTCS
o0pa3oBaHHe W BOCIUTAaHHE MOJIOAEKH, KOTOpas JOJDKHA U3ydaTh JApeBHeHIne (uiaocodckue B3rIsIbl B
LlentpanpHoii A3um, ucnamckyoo ¢umocopuro u BaxHeimme uepTsl ¢uiocoduu smoxu BocrouHoro
Peneccanca [1].

B VI-VII Bekax nacenenne CpenHelt A3uH HCIOBEIOBAJIO 30pOACTPHHCKYIO PEUTHIO B Oyamu3M, Ooiee
cabo pacrpoCTpaHWIOCh 31€Ch HECTOPHAHCTBO, BCTPEUAJOCh MAHUXEHWCTBO M IIAMaHU3M. 30pOacTPUHITBI
npeobaagamu B Xopesme, Corzne n Yade, 0 4eM sSpKO CBHIETEIBCTBYIOT MHOTOUHCIEHHBIE HAXOJIKH OCCYapHeB
- COCYJIOB JUIS XPaHEHUs] KOCTEH yMEpIINX y 30poacTpHiIieB. B ropomax crosim 30poacTpHiCKHE XpaMbl -
BarH. CBsIlleHHBI OTOHb - agap-Xyppa - ropei B aramkaze (XpaMm Orss) OeclpepbIBHO, THEM U HOYBIO.
3opoacTpuiilipl OT Maja 70 BeJHKa, OyAb TO HPOCTOJIIOIUH WIIM 3HATHBIN YENIOBEK, MepeaBast MPUHOILICHUE B
XpaM uepe3 CBsILICHHUKa - aTpabaHa, IPOCHIIH Y CBSIIEHHOTO OTHS MUJIOCEPNSI U MOJICPIKKH.

CornacHo BO33pEHHSIM 30p0acTpu3Ma, B MUpe OOpIOTCs ABa Havana - 1o0po u 310. J1o6po onuieTBopsieT 6or
Axypamasga M €ro IIOMOIIHHKH, KOTOpPBIE II€PCOHH(MUIMPOBATN HIAEH JOOPOMBICIHS, IPAaBIUBOCTH,
COBEpIIEHCTBA, OeccMepTust U T.J. 3710 - Oor AHXpa-MallHBIO W €r0 MOKPOBHTENN - J3BHI ((haHTACTHIECKUE
arpeccHBHEIE CyIecTBa). YenmoBek co3qaH AXypaMas/ioi, Ho cBOOO/IEH B CBOMX MBICIISIX M ITOCTYIIKAaX U IIOITOMY
JIOCTYIIEH BO3JCUCTBUIO AyXOB 351a. OH JOJDKEH CBOMMH MBICISIMH, CIOBaMH, JAENaMM, a TaKKe TEIECHOH
YHUCTOTOH OOPOTHCS IPOTUB 3/IBIX CYIIECTB.

69



VY 30poacTpuiiueB, kpome AXypamasfpl, OblT LENbI MAaHTEOH OOroB M MOKpoBHUTENed - Mutpa, dapHa,
Hana, nmn Anaxura, Muppux u Xy66u. OroHb y 30p0acTpuiilieB cauTaiCs CBIICHHBIM. MICTOYHIKOM Ternia
sBisiercs conHue. CoaHLe JapyeT MUpy KH3Hb, C €ro JIy4aMH IPOCHIIaeTcs Bee xkuBoe. OroHb - €ro yacTuna.

Ilo yuenuro 30poacTpuiilieB, BCEICHHAs: COCTOUT U3 YETBIPEX CTUXMH: OTHs, 3eMJIM, BOJbI U Bo3ayxa. OHU
OBUTH CBSIIICHHBIMH. 3alpernanoch OCKBEPHATh MX TPS3HBIMH BellaMH. BInroTe mo Toro, 4to 3ampemnianochk
TeJla yCOIIIUX MPeiaBaTh 3eMIIe, OTHIO, BOJE MM OCTABIIATh Ha TpaBe. B 1ome, re sKuil ycommuii, HeCKOIbKO
JIHE! He KIJIM OTOHb, HE TOTOBMIIM NHIy. Tema yMepIIMX OCTaBIISUIM Ha KAMEHUCTBIX BO3BBIIICHHOCTSAX MM
Ha KpBIIIe JaXMBbl - MaB30Jies, CIEHalbHO MOCTPOSHHOTO 3a mpezenamu ropoja. Ilocine Toro, kak XUITHUKU
Cheflall MATKHE TKaHU, a COJHIE A0 >KENTU3HBI BBICYIIMBANO KOCTH, MX cobupamu B occyapuil. Ilocme
3aBEepIICHUS BCeX MOrpebGalbHBIX 0OPSIOB OCCyaphil C OCTaHKaMH YCOIIIIEro IEepPEeHOCHIH B CIICHHAIbHYIO
rpoOHUIy — Hayc. DTHUM H 3aKaH4IMBaJICs 00ps] 3aX0poHeHus [2, c. 51-52].

B roxubeix obmactsax Cpenneit Asmm, B ropomax Toxapucrana, ®@epranel, Cemupedpsi 1 OCOOEHHO B
Bocrounom TypkecTane IUPOKOE paclpocTpaHeHHe momydmn OyamusMm. B xorne VI — navane VII Beka
Jlayke HEKOTOpHIE 3allagHOTIOPKCKHUE KaraHbl MPHUHSIM Oy1au3M U crpownmn Oyaauiickue xpamel. B VII Bexe
TOJIBKO B Topojie banxe HacuuThIBasIoch cTO Oyaaniickix MOHAcThIpel, B Tepmese — necsath u KobGanuane —
Tpu. Ha ropoaumme Kyga, pacronosxkenHom Hefaneko oT depranbl, 0OHapyXKeHBI U PACKOMAHbI PYHHBI IBYX
Oynauiickux XpaMOB PaHHEro CPEAHEBEKOBBbS. 37eCh OBUIO HANHAEHO HECKOIBKO PA3HOIBETHBIX TIIMHSHBIX
ckynentyp Bynnsr u 6onxucars. Bonmsu Tepmesa, B 3anrrena ObutH HaleHB Oynauiickue pykonucu VII—
VIII BexoB, BbImoJHEHHBIE Ha Oepecre. Ilo cBemeHwsM kurailickoro myremectBeHHHka VII Beka Croanb
[[3s1s, Tompko B BocrouHom TypkecraHe nelCTBOBalO HECKONBKO COT OyAOMHCKHX XpaMoB. B Hux
MIPOXKUBAJIO OoJiee JECATH THICSY MOHAXOB, CAMOOTBEPXKEHHO CIYXHBIIUX cBoedl pemuruu. Croanp LI3sHB
IIFCaJl, YTO 30JI0Tasi CKYJIbITYpa Bymnbl, ycraHoBneHHast B 0HOM U3 XpaMoB BoctouHoro Typkecrana, Obiia
BeIcoTOM 12 M. Bymnwiickue mpomoBenHuku yepe3 Yau u Depranckyro nonuny, Cemupedbe U BocTodHBIiH
Typkectan mopod HOXoawnu A0 BHYTpeHHuUX obOmacteid Kwuras. IlepeBonmsl OyaamiicKOTO CBALICHHOTO
MMUCAaHUsI HA TOXapCKUH, 3aTeM KUTAHCKUHA M TIOPKCKHUH SI3BIKM BBIMONHSUIM yueHble Corma, Toxapucrana,
MepBa u Kanrxu. byanuiickoe yueHHe NpONOBENOBAJO HPAaBCTBEHHOCTb, IpaBUa U HOPMBI NOBEICHMS,
JTyXOBHBIH ITOPBIB U 3alpeniaino youlicTBO, BOPOBCTBO, JIOXKb, O€3HPAaBCTBEHHOCTH M IBSHCTBO [3, C. 66].

Kax cBHIeTensCTBYIOT MMCEMEHHBIE UCTOYHUKH, B CpenHeil A3uu ObUIO HEMaslo M TeX, KTO MCIIOBEIOBAl
HECTOPHAHCTBO (OJHO W3 TEUCHWH B XPHCTHUAHCTBE). YPryTckuil paiioH CamapKaHICKOW OOJacTH cuuTaics
LIEHTPOM XpHCcTHaHCTBa He Tosibko Corpa, HO u Bceil Cpennelt Asum. Ilo Bcell BEpOSATHOCTH XPUCTHAHCTBO
npunwio u3 Mepsa B Corn B V—VI Bekax. B VI Beke B Camapkan/e Oblia yupeskaeHa enucKonckas kadeapa, a
B VIII Beke — mutpomnoms. Apadckue aBTopbl VIII—IX BeKOB B CBOMX MPOM3BEACHUSAX TAKKE YIIOMHUHAIOT O
XpHCTHaHAaX, )KuBIHX B byxape, Camapkanzne u Cemupedne. O CyIIECTBOBAaHUH B 3TUX 00JACTAX XPHUCTHAHCKUX
OOIIMH CBUIETENBCTBYIOT M apXEOJIOTHIECKNE HAXOIKN — XPHUCTHAHCKUE HAINCH Ha TIOPKCKOM, COTAMICKOM H
cUpHiiCKOM s3blkax. Tak, Hampumep, Ha (parmeHTe Kepamuku, Haiinennom B Komrenme BOmM3m VYpryra,
N300pakeH OJIMH M3 OCHOBHBIX 00PSI0B XpUCTHAH — KpelieHne. CBAIEHHNK B JUIMHHOMN psice EPXKUT B JICBOH
pyKe KHUTY, a B TNpaBOH — KPECT W CTOWT Iepe]] BEepyIOLIMM, H300paKeHHBIM 0€3 TOJIOBHOTO yOopa
KOJICHONIPEKJIOHEHHBIM. [103TOMy OHO, TpeXae Bcero, ObUIO MNPUHATO KyINLIAMH B TOpOJaX, 3HATHIO,
3aHMMAaBIIElCS MEXIyHApOIHOH TOProOBIeH, M MECTHBIMU NIPAaBUTEISIMU. Peliruo3Hple KHUTH MaHUXEeB ObLIN
nepeBeieHbl ¢ IEPCUICKOTr0 Ha COTAMNUCKUM, TOXapCKuil, TIOPKCKUI U KUTaHCKUH S3bIKH.

B VI—VIII Bekax ManuxeicTBo uepe3 MypraOckuii oazuc, Toxapucran u Corg npoHuKiIo B BocTouHsrit
Typkecran u Kwurait. C VIII Beka 310 ydeHHe OBUIO OOBSBICHO KUTAHCKUM HMIIEPATOPOM HAIIMOHATHHOW
penurueit "3amamHoOro BiaAeHUsA" W TOCYAAPCTBEHHOW penuruell Yirypckoro karanata. CorauiiiiaMm ObLTO
TI03BOJIEHO CTPOUTh MaHHUXeHCKHe Xpambl Ha Tepputopun Kuraiickoil mmmeprnn. B manuxelickux oOpsaax
BKHYIO POJIb UTPAU U300pa3uTeNbHOE UCKYCCTBO U MY3BIKA, YTO, 0€3 COMHEHHUS, IOBIMATIO HAa Pa3BUTHE ITUX
BHUJIOB HCKyccTBa B CpeqHeil A3uu.

VY CcKOTOBOAYECKOTrO0 HaceleHHs TIOPKCKOTO KaraHaTa M3[jaBHa CYyLIECTBOBAN IIaMaHM3M. OTa PaHHASL
(opMa penurur OCHOBBIBAIACH HA AaHUMHUCTUYECKOM PEJICTaBICHHH O CYIIECTBOBAHHIH Y KaXJ[0H BEIIH IyXa,
nymu. JIpeBHHE TIOpKM Ha3biBajiu cBoio penuruio koM. B VI—VIII Bekax cpeau CKOTOBOIYECKOW dacTu
HaceNleHnsl 3araJHO-TIOPKCKOTO KaraHaTa MOSBIINCh OyAJUHCKHE M XPHCTHAHCKHE OOIIMHBI, W Jaxe
TIOPKCKHE IIPAaBUTEIHN ITOKPOBUTENHCTBOBAIN 3THM penurusiM. Ho OorbImas 4acTe CKOTOBOZOB BCe XKe
IpOJ0JDKAJIa MCHOBEOBaTh LIAMAHU3M, KOTOPBII MOXKHO OXapakTepH30BaTh Kak Bepy B Oora TEHrpw,
CO3/IaBILETO U3 HUYEro BceneHHylo, KOTOPOMY clelyeT perysipHO NPUHOCUTH KEePTBY, HAIPHUMEp, YEPHOTO
kousi. Takum obpaszom, B VI—VIII Bekax Cpennioro Asuio oTinyaiga BepoTepnumocts. Hacenenue ee
HCIIOBEIOBAJIO  30pOACTPHU3M, OyIIu3M, XPHCTHAHCTBO, MaHHMXEHCTBO M miamaHu3M. Ha Teppuropuu
HEKOTOPBIX 00J1acTel peMruo3HbIe 00pSAAEI M 0OBIYaN MepeIlIeTalllCh MeXy co00ii, Hrpas BaXXKHYIO POJIb B
ITlyXOBHOU >KM3HM oOmecrBa. Ha oCHOBe CIMSHHS pPa3HBIX PEIMIHO3HBIX yOeXIeHUH (OopMHpOBalach M
pa3BHBasIach MaTepuaibHast U JyXxoBHas KyinbTypa Cpenneit Asun.
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Bepoydenue ncnama M3I0KE€HO B CBSILIEHHOW KHHre — KopaHe, KOTOpHBIH, COINIaCHO MpeNaHuio, ObLI
HHCHOCIaH AJutaxoM npopoky Myxammeny depe3 apxanrena J[xeOpamna (IaBpumia). Mcaam moxourcst Ha
ceMH Jormarax. JTo Bepa B equHOro bora — Auaxa, B aHreJIOB, B CBSIIECHHBIE KHUTH, BO BCEX IMPOPOKOB
Auaxa, B KOHEI[ CBETa, B IIpeoNpeielieHNe, B BOCKPEIICHHE MEPTBBIX.

[Tpr Myxammene ¥ciiaM MpeCTaBisul cOO0H €AMHYI0, MOHOJUTHYIO PEeJIMTHO3HYI0 cucteMy. [locie cmepti
MPOPOKa BO3HUK BOIPOC O BEPXOBHOH B1acTH. IIpeeMHUKH POpOKa — Xaaudbl — JODKHBI ObUTH CIIEUTH 33 TEM,
4yToOBl JEOAM XWIM B cooTBercTBUM ¢ KopaHom u CyHHOH (pacckazaMd O TIOCTYNKAaX M BBICKAa3bIBAHHAX
Myxammena). Mcropudeckn HepBBIi packod B HCIaMme CBS3aH C COOBITHAMU 656 roga — IOCIETHEro roja
MpaBJIeHUs TpeThero mpaBeqHoro xanmuda, Ocmana. B Hawane mas 656 roma B MeauHy npuObuia Jeseranus
STHNTSH, HEIOBOJBHBIX €ro IpaBieHHEeM. [IpeTeH3nHm Kacaimch, IHpEXAe BCEro, Ype3MEepHOro OOOTamieHHs
poncTBeHHNKOB OcMaHa, KOTOPBIX OH HANpaBsUl HAMECTHHKaMH B NpoBHHIMHM. OCMaH, B COOTBETCTBUH C
TIpeiaHkeM, TI000 Al YI0BICTBOPHUTE NX TPeOOBAaHMS, HO 3aTeM I0CIal HAMECTHHKY IIHCEMO C IPUKA30M Ka3HUTh
HEJOBOJIBHBIX. [IMCBMO OBUIO IepexBaueHO, ETUNTSHE BEPHYINCh M C TOMOIIBIO YacTH TONCPXKABIINX HX
MeuHIEeB ocamn oM OcMmaHa. 17 uroHst 656 Toa OyHTOBIIUKH, BO3TIIABIsIEMble AOaIIaXOM, CBIHOM ITEPBOTO
npaseaHoro xamipa AGy bakpa, BopBamich B oM OcMmana u younu ero. [1o OpeioKeHHIO erUITsIH, KOTOPhIX
noaaepxkanu npeacraButend Kyder u bacpsl, HOBbIM xamudom ObUT n30paH AnM — ABOIOPOJHBIN OpaT
Myxammena, ero BOCIUTAHHHUK, 35Th [IpopoKa, skeHaTslid Ha ero nodepu datume. Alu OTHUM U3 MEPBBIX MPUHST
HCTIaM, TIPOCTIaBHJICS BOMHCKOH J00JecThIo B ONTBax mpH baape, YXyzne u MHOTHX npyrux cpaxeHusx. V3Opanue
A xanmgoM noiepkajii MHOTHE MycylibMaHe, Ho He Bce. Hamectauk Cupuy, popcrBeHHuK OcMana, Myasust
OOBMHIUI AJIM B TIPUYACTHOCTH K yOWHCTBY Tperbero xamuga. IlporuBoctosHne ¢ MyaBHel 3aTsHyIOCh Ha
HECKOJIBKO JieT. B nrore 657 roga npu Cuddune nponsonuio cpaxeHne Mexay apMusimMu A u Myasuu. butsa
CKJIaJbIBasIach HeyaqHo U1t Myasun. Ero Bolicko Tepriesno nopaxenue, 1 Toraa Myasus nomen Ha XuTpocTs. OH
MpHUKa3al CBOMM BOMHAM IIPULICTIHTH K KOMbAM CBUTKHM KopaHa, mpu3bIBas, sIKOOBI, K 00XKECTBEHHOMY CyIy. AIH
MIPEKPaTHI CPKEHHE U COITIACHIICS Ha IeperoBopsl. HepemmrensHoCTh AnM, (DaKTHUECKH OTKA3aBIIErocs OT
no0eIbl, BBI3Bala BO3MYIIEHHE CPEAH €r0 CTOPOHHHKOB. 12 THICAY BOMHOB NMOKHHYIHM apMHIO AJH, YIUI K
Haxpasany (B Upake), rae pa3omwmm jgarepb U BBIOpasii CBoero xaimda, psgpoBoro BouHa Abnamnaxa noH Bax0Oa.
Tak npousoren packos Cpear CTOPOHHUKOB Aii. BorHOB, mokuHyBIIMX Anu nociie 6utsbl pu Cuddurne cranm
Ha3bIBaTh XapupKUTaMu (0T apabck. Xapamka — BEIXOAUTH). Konen criopy 3a BiacTb B xanmgare ObUT IMOJIOKEH B
stHBape 661 roma, korma Aiu ObUT CMeEpTENbHO paHeH XapumxkutoM HOH MymbsmkamoM. [logasnsrornee
OOJIBIIMHCTBO MYCYJIbMaH, KOTOPBIE CTAalTM MMEHOBAThCS CYHHHUTaMH, HOJUIepKaan xamuga MyaBHIO, KOTODBIH
TIPUHAUIeKAN K 3HATHOMY KypeHmmTcKkoMy poxy Omelisio. OnHAKO 9acTh MyCyIbMaH HE COTJIACHIIACH C 3TUM
pEIIeHHEeM U TIO-TIPEXKHEMY CUMTAIIA TIOCIEAHAM 3aKOHHBIM Xamn(oM Anr. CTOPOHHHKOB AJH, KOTOpPBIE OCTAIICh
BEPHBI €My H €T0 IOTOMKAaM, CTAIM Ha3bIBaTh MIMUTaMH (IIM’a AN — TIpUBEP>KEHIBI, TapTust Ann). Emre omHy
9acTh MYyCYJIbMAHCKOH OOIIMHBI COCTAaBIUIM XapWDKHUTHI, KOTOpble He TmommepskuBamyd HU OmeisnoB, HH
cropouHukoB Anu. Tak B cepenune VII Beka B mciame mpowusomen MOJIMTHYECKHHA packoil. CyHHM3M crai
JOMUHHPYIOIMM HamnpaBieHneM B wuciame. [lum3sM W XapupKu3M — HamlpaBlIeHHsT MHHOPHTapHBIE, T.C.
TPEICTABIISIFOIINE MEHBIIMHCTBO MyCYJIbMaH.

UTak, ¢ IpeBHEHIINX BPEMEH 110 Mepe pa3BUTH YeoBedeckoro obmectBa B CpeHeil A3uu el mporecc
CTAHOBJICHUS U Pa3BUTHS (PHIOCO(CKHUX B3TIISIOB U yICHHI.
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Abstract: it explains the differences between adjectives and other word-classes and also the functions these
adjectives can fulfil depending on their position in the clause and within the noun phrase. It also explores both
semantic and syntactic taxonomies, some of which will be applied later in the analysis. This article concludes
with an approach to adjectives in the eighteenth and nineteenth centuries as treated by contemporary
grammarians. As our main concern in this work is to investigate the role of the adjective in scientific texts, this
article will deal with how scientific texts were written over the two centuries analysed in my work, the
eighteenth and nineteenth centuries

Keywords: stativity, dynamic and stative adjectives, imperative or causative constructions, attributive
position,

CTATUBHBIE U IMHAMUWYECKHUE NNPUJIATATEJIBHBIE B AHIJIMCKOM
A3BIKE
Jrambepaues O.b.

Deambepoues Papxoo bomuposuy — npenooasamerns,
Kagedpa a361k08,
Tawkenmckuil azpapHulil yHuepcumenm,
2. Tawkenm, Pecnybnuxka Y3oexucman

Annomayua: 6 Oannol cmamve ONUCHIBAIOMCS PAZTUNUS MeNCOY NPUNASAMENbHLIMU U OpYyUMU Kldccamul
Cno6, a makdce QYHKYUU, KOMopble My npuindeamenvhvle MOSYW GbINOIHAMbL 8 3A6UCUMOCIIU OM UX
HONONHCEHUSA 8 NPEONONCEHUU U BHYMPU UMEHHOU 2pynnwl. B nem makoice ucciedyiomes cemanmuueckue u
CUHMAKCUYeCKUe MAKCOHOMUU, HEeKOmopble U3 KOMOopulx OYOym NPUMEHAMbCS NO3Jce 8 X00e AHAIU3A.
Cmamvsa  maxdce onuceléaem mMoUKU 3PEHUs COBPEMEHHbIX ZPAMMAMUKOS HA NPUIA2amenvHble 6
80CeMHAOYamMom u Oesamuaoyamom eexax. Ilockonvky mawel enaguoli 3adayell 8 Imoil pabome A6IAEMCA
uccnedosanue poau NPUIALAMeENbHO20 6 HAYYHbIX MEKCMax, 30ecb pedb Notidem 0 NPOaHATU3UPOSAHHBIX
HAYYHBIX MEKCMAX HA NPOMANCEHUU OBYX CIONEMULL - 60CEMHAOYAMO20 U Oe6AMHAOYANO20 BEKOB.
Knrouesvie cnosa: cmamusnocmyv, OuHaMuyecKue u CMAMueHvle Npuideamenbhvle, UMNEPAMUEHbIE UIU
Kay3amueHvle KOHCMPYKYul, ampuoymueHas no3uyusi.

Scientific English is generally credited to be devoid of ornaments and, therefore, probably not to use many
adjectives in their attributive position. When found, these would rather be placed in a predicative position as
they serve the purpose of describing objects or processes. Lakoff defines stativity an inherent property of
adjectives [2]. Hale and Keyser add that stativity must be indicated in the semantic composition of meaningful
elements [1]. Although the opposition between stative and non-stative or dynamic is mainly a semantic one, it
has some syntactic implications. Semantically speaking, stative adjectives denote a state or condition which
could be considered to be permanent [3] as in example and, as a consequence, these adjectives have the
semantic property of being non-active [2]. Dynamic adjectives, on the contrary, denote qualities that are
thought to be under the control of the possessor. This is the reason why they can be temporally restricted [3].
Therefore, dynamic adjectives can be said to have the semantic property of activity. As regards the syntactic
implications I mentioned above, the syntactic differences between stative and dynamic adjectives can be seen
in the fact that stative adjectives cannot be used with progressive, imperative or causative constructions.
Contrariwise, dynamic adjectives can be accompanied by such structures [2; 3]. An example of each can be
seen in the following table:
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Table 1. Structures of adjectives

STATIVE DYNAMIC
Progressive form *She’s being tall She’s being good
Imperative *Be tall Be good
Causative constructions * persuaded her to be tall I persuaded her to be good

Although, in principle, adjectives are characteristically stative, many of them can also have a dynamic use.
Some examples of dynamic adjectives are shown in careful, clever, generous, helpful, naughty, brave The
Cambridge Dictionary Online defines these words as follows: careful as “giving a lot of attention to what you
are doing so that you do not have an accident, make a mistake, or damage something”; clever as “having or
showing the ability to learn and understand things quickly and easily”. Generous has been define as “willing to
give money, help, kindness, etc., especially more than is usual or expected”; and helpful as “willing to help, or
useful”. According to this dictionary “when children are naughty, or their behaviour is naughty, they behave
badly or do not do what they are told to do”. Finally, brave is defined as “showing no fear of dangerous or
difficult things”. Paying attention to the definitions given, all these adjectives imply an action, which is one of
the characteristics of dynamic adjectives [3]. All these adjectives are dynamic because all of them can be used
in the imperative form (Be careful!, Be clever!, Be generous!, Be helpful!, Don’t be naughty!, Be brave!), they
can be used in a progressive form (She’s being careful, You’re being clever in this situation, He’s not being
generous now, I’m being very helpful, The boy is being naughty, The whole army is being brave), they can be
used in causative constructions (I persuaded her to be careful, I persuaded her to be clever, I persuaded her to
be generous, I persuaded her to be helpful, I persuaded her not to be naughty, I persuaded her to be brave);
and, finally, all of them denote qualities that are thought to be subject to control by the possessor and denote
an attribute which may not always be in evidence.

The group of adjectives more frequently used during the nineteenth century belonged mainly to two
categories: that of age and mental state. On the other hand, the less frequent group included the categories of
ability, nationality, and physical state. Still, I can confirm that it was a hard task for women to write freely and
escape from standard writing mainly due to the social pressure of the time. The less frequent use of attributive
adjectives by women could be, precisely, a reflection of this fact. Another reason for this not so frequent use
of attributive adjectives in female texts might be that they had less access to education. Considering the
etymological origin of the attributive adjectives to know if somehow it influences their position within the
noun phrase would also be a good research. It might also be useful to study in depth the frequency and use of
postpositive adjectives, as well as those in predicative position and the ones functioning as head of a noun
phrase, in order to be able to make a more detailed account of the use of adjectives.

References / Cnucox aumepamypol

1. Hale K. & Keyser J. (1999). Adjectives, other Stative Predicates and the Roots of Stativity. ms. MIT.
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Computation Laboratory of Harvard University.
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Annomayusn: Oaumnas cmames — NOCGAWEHA  AHAAU3Y — NEPeBood  MEPMUHONO2UU,  CEA3AHHOU  C
UHPOPMAYUOHHBIMU MEXHOLO2UAMYU, C AH2IULCKO20 A3bIKA HA PYCCKULL, d MAKice mpyOHOCmel, ¢ KOMOpblMU
CMANKUBAIOMCSI  NePedoOYUKU 60 6peMsi Nnepeeodd OAHHbIX Y3KOCHEYUIUZUPOBAHHBIX ~MEPMUHOE U
mepmunocucmem. Obvekmom 0aHHO20 UCCIEO08AHUS AGNAIOMCA MEPMUHDL, CEAZAHHbIE C UHPOPMAYUOHHBIMU
mexuonocuamu. Llenvio pabomwi sensiemcsi @viieieHUe Cnoco608 U Cneyuguku nepeeooa MepPMuHos 6
unpopmayuonno-mexronocuyeckoll cepe. B pabome demanvro usyuen nepegod coxpawenui ¢ obnacmu
unpopmayuonnblx mexuono2uli. Janee mvl npoananuzuposaiu 0COOEHHOCMU Nepesodd 3auUMCMmBOBAHHbIX
KOMRbIOMEPHbIX MEPMUHO8 U CHeyUDUKY nepedadl KOMNbIOMePHO20 ClleH2a U HCApeoHU3MO8. B 3axmouenuu
pabomel  0600WenbL  pe3yIbMAmMbl  NPOBEOCHHO20 MEOPEeMUYEcKo20 U NPAKMUYECKO20 UCCLe008aAHUS,
CchOpMYIUPOBAHBI OCHOBHBIE 6bIBOOBL. B npunodcenusx npedcmaegienvl pabouue Mamepuansl nposooOUMO2o
uccne008anusl.

Kniouesvie cnosa: ungopmayuonnvie mMexHono2uu, KOMNLIOMEPHAS  MEPMUHONO2US, — COKPAUEHUs
KOMRNbIOMEPHLIX MEePMUHO8, 3AUMCIBOBAHHbBIE KOMNbIOMEPHbIE MEPMUHbL, MEPMUH, MEePMUHONOUS, AHANU3
nepeeooa, MmepMUHOCUCIEMA, CROCOObL NePeso0a MePMUHOS.
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Abstract: the article focused on the analysis of the translation of terminology related to information
technologies from English to Russian, as well as the difficulties faced by translators during translation by data
of highly specialized terms and thermosystems. The object of study is information technology-related terms.
The subject are ways of translating information technology terms from English to Russian. The goal of this
work is to identify ways and specifics of translation of terms in the information and technology sphere. This
article studied in detail the translation of abbreviations in the field of information technology. Next, we
analyzed the peculiarities of translating borrowed computer terms and the specifics of transmitting computer
slang and jargonisms. In the conclusion the results of the study are summarized and the main inferences are
formulated. The appendices present the working materials of the study.

Keywords: information technology, computer terminology, abbreviations of computer terms, borrowed
computer terms, term, terminology, translation analysis, terminology system, methods of translation of terms.

VIIK 81726

IlepeBon coxpamenuii B 001acTH HHGPOPMALUOHHBIX TEXHOJIOTHil

B xoj1e Hamrero ucciaemoBaHMS MBI IPOAHATH3UPYEM MHOXKECTBO TEPMHHOB HAa MaTepHalle TEPMHUHOJIOTHH,
WCIIONB3YeMO B Hay4dHO-HcclefoBaTenbckux crathsax “Skolkovo Community” m “RUSBASE”. Kak
W3BECTHO, MOAABIISIONIEe OOJBIIMHCTBO abOpEeBUATYp TONB3YETCS 3HAYUTENHFHO OONBIIEH MOMYISIPHOCTHIO,
YeM HCXOJAHBIE TEPMHUHBI M TEPMHUHOJIOTHYECKHE COYETaHWs, Ha 0a3e KOTOPHIX OHM OBUIM IIOCTpPOEHHL B
HACTOSIIIMH MOMEHT COKpAlIeHHs MPOYHO BOIDIM B aHIVIMHCKYI0 TEPMHHOJOTHMIO B HH(OPMAIMOHHBIX
TexHoJorusax. V3 Bcero MHOrooGpasusi croco00B 00pa3oBaHUs COKpAIIEHUI — MHUIMATIBbHOH abOpeBHanuy,
YCEUEHHUS, CTSDKCHUs, aKpOHMMHMH M THOpUAHBIX OOpa3oBaHUM — HECOMHEHHO, JHUIUPYIOIIEe MECTO
NPUHAIJISKUT U OyIeT NpHHAJIekKaTh MHUIMAIBHOH abOpeBHanuu. JTO caMblii MPOCTOH M Ype3BBIYAIHO
pacnpocTpaHeHHbIH crocod oOpasoBaHus abOpeBmatyp. B aTom cmydae cokpamieHHass ¢opma oOpasyercs
TOJIBKO 0 HAYaIbHBIM OYKBaM KOMITOHEHTOB TEPMUHOJIOTHIECKOTO COYETAHUS FJIM TePMIHA.

CroBa, CO3MaHHBIE TaKUM CIIOCOOOM YacTO HEYROOHBI ISl MPOW3HOIICHUS, U TTO3TOMY IIPOHU3HOCSTCS
OeccBs3HO, MO OyKBaM, HE BOCHPHMHHUMAsICh KaK equHoe cioBo, Hampumep BCC — block check character —
CUMB0IL KOHMPOTISA OIOKA OAHHBIX.

Pa3ymeercs, HeT mpaBui 6€3 UCKJIIOYEHHUH, U ¢ IOMOLIbIO HHULNAIBHOI ab0peBHanuu ciy4aiiHO MOTYT
ObITH 00pa30BaHbI yI000IPOU3HOCUMBIC H3SIIHBIE CII0Ba, Kak TIPS — technical information processing system
— A8MOMAMU3UPOBANHASL cucmeMa 00pabomKy MeXHUYecKol UHGopMmayuu.

B HacTosimee BpeMst 3TOT cIocod ycTymaeT ApyruM crocobaM oOpasoBaHuUs abOpeBUaTyp, B 4aCTHOCTH
akpoHUMUH. [1ouTH BCe aHITIOSA3BIYHBIC CTPAHBI XKUBYT B YCIOBHSX PHIHOYHOW IKOHOMUKH U JKECTOYAHIIeH
KOHKypeHIMH. Kaxnslii roq B Mupe MHOSBISIOTCS COTHH M THICIYM HOBBIX IIPOIPAMMHBIX IPOIYKTOB,
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BBIYHCITUTENBHBIX CHCTEM, KOMITBIOTEPOB, ceTeil u T.4. Bee 3To Tpebyer cBoero o6o3nauenus. TpebosaHus,
IpebsBIIEMbIe K Ha3BaHHIO, SICHBI, OHO JOJDKHO OBITh: 1) KOPOTKHM; 2) yH0O0IPOU3HOCHMEIM; 3) TIOXO0XKHUM
Ha 00OBIYHOE CIIOBO; 4) OTPAXKAIOLIUM CYTh Ha3bIBAEMOTO IIPOIYKTA.

OTHM 4YeThIpeM TPeOOBaHMAM Kak Helb3sl Jydlle yIOBJICTBOPSIET aKpOHMMUS Kak CIIOco0 00pa3oBaHMs
CJIOXKHBIX COKpameHui. CpaBHIM, HaIpuMep, ABa Ha3BaHUS OJHOTO M TOTO K& BOOOpaskaeMoro MpOAyKTa.

«Factor analysis system» — cucmema aHanu308 akmopos - UCXoOHoe HaA36aHuUe.

«FAS» — naseanue, nonyyennoe memooom uHUYUATLHOU abOpesuayuu.

«FAST» — Ha3BaHue, MOIy4eHHOE METOJOM AKPOHHMHHU. BO BTOpOM Ha3BaHMHU SBHO MPOCMATPUBAETCS
HaMeK Ha ckopocTh (fast — ObICTpbI) pabOTBI CHUCTEMBI, YTO, HECOMHEHHO, MPHBJIEYET IOKymaTeled Hu
JIENTOBBIX JIFOJICH K TAaHHOW pa3paboTke.

BHyTpH aKpOHUMHH MO>KHO BBIIEIHTH JBa CIIOCO0A:

a) crocod MHHUIMAIbHONH aOOpeBHal C BHECEHHWEM JOTOJHHTENIBHBIX CJIOB, MCKYCCTBEHHONW CMEHOW HX
TIOPSIIKA ¥ T.I1. JUISE IIOATOHKY MOJTyYHBIIEHCS aO0peBHaTyphI IO/ OOIIEINTEepaTypHOE CIIOBO.

VI3BecTHBIMYU PUMEpaMU TaKHX aKPOHUMOB SIBIISTIOTCSI:

BASIC — beginnefs an purpose symbolic instruction code — cumgonuueckuil A3vIK NPOSPAMMUPOBAHUL OIS
HAYUHAIOWUX

FACT — fully automatic compiling technique — nonHocmuio asmomamuueckutl KOMRUTUPYIOWUL MEeMOO.

B npuBeneHHBIX ImpHMepax SIBHO 3aMETHBI BCE AEHCTBHSA, KOTOpPBIE MIPUBENN co3jaTeneil abopeBuaryp K
COKpAIIICHHSIM, COBIIABIIMM C OOIIENUTEPaTypHBIMH ClIoBaMH. Tak miis mosrydeHus: abOpeBuaTypsl «BASICy,
YTO 3HAYHUT — OCHOBHOW», CO3/1aTEISIMH ObLII TPUMEHEH HECKOJIEKO HETIPUBBIYHBIH, HCKYCCTBEHHBIH MOPSIOK
CJIOB, IOA0OP HEe OYEHb YAAauHBIX CHHOHHMOB. (HanpuMmep, code BMecto language) B cnose FACT ciyuaiino
coBnasIme TpH nepBbix OykBbl — FAC — moOyauinn aBTOpoB TaTe 3aMeHUTH language — a3viK, Ha technique -
Memoo, mexHuKd.

6) 4aCcTUYHOE YCEUeHHE OJHOTO MM HECKOJIBKHX KOMIIOHCHTOB TEPMHHOJIOTHMYECKOTO COYETaHUS IS
ynoOcTBa MpOU3HOUIEHH. Bo3MOXKHOCTE 00pa30BBIBATE MPOCTHIE COKPAIIEHHBIE CIIOBA M CIOBOCOYETAHUS,
KOTOpBIE, Hecs HEOOXOOMMYIO CMBICIIOBYIO Harpy3ky, Obutn OBl eme W OJaro3By4HBIMH,
YIO0OOIPON3HOCUMBEIME M TIOXOXKUMH Ha OOBIKHOBEHHBIE CJIOBA AHIJIMHCKOTO S3bIKa JEJaeT JTOT CIoco0
Ype3BBIYAHHO TPHUBJIEKATEILHBIM JJIsI MHOJKECTBA COCTABUTEINIeH aO0peBHaTyp, KeNalomux NPUAyMaTh pKoe,
OpocKOe Ha3BaHWE CO3JaHHOMY MMM HPOIYKTY HJIHM OTKPHITOMY cIoco0y o0paboTknm wmHpopMmanuu. U3
MHOJKECTBa aKPOHMMOB JJAHHOTO THIIA BEIOEPEM JIMIIb HauboJiee pacnpoCcTpaHeHHbIE:

COBOL — Common Business Oriented Language — ynugepcanvHulil 361K, NPeOHA3HAUeHHbII 015 OusHeca.

FORTRAN — FORmula TRANslator — AI3bIK — [lepeéoduux ¢hopmyn.

UNIVAC — UNlVersal Automatic Computer — ynugepcanioHuili agmomamudeckuii Komnviomep.

A u3 6oJee TO3THUX aKPOHUMOB:

PROLOG — PROgramming in LOGic — s3bi1K 102U4eCK020 NPOPAMMUPOBAHUSL.

LISP — List Processing — s13blk 00pabomxu cnucKos.

CrnenyeT ymoMsiHYyTh M O JPYTHX croco0aX BO3HUKHOBEHHs cokpaiieHuit. Hampumep, s3eik FORTH
(Dopt — «BHepeny) Obul 00s3aH cBoMM Ha3zBanumeM MammHe BM — 1130, HavyanbHoe Ha3BaHWe s3bIKa —
FOURTH (ueTBepThIii), TaHHOE €My ero cosnareneM, Yapmzom Mypom, OBLTO COKpAIEHO 10 MATH OYKB U3-32
Toro, yro mammHa BM — 1130, Ha xoTopoi#i B TO BpeMsi pabotan Myp, He MO3BOJsIa 1aBaTh MpOrpaMMaM
Ha3BaHMA OOJBIINE ISATH CUMBOJIOB. bimkaiimee cmoBo 66110 B FORTH — Tak 1 cTan Ha3bIBaTHCSI HOBBIH S3BIK.
W xoTst ¢ BUIy 3TO CIIOBO HE IIOXOXe Ha abOpeBHaTypy, TeM HE MEHee 3TO SIBISCTCS OJHHM H3 CaMbIX
HEOOBIYHBIX COKpaleHui B obnactu nHdopmatuku. KoHeuHo, 3TOT criocod 00pa3oBaHus COKpAIIEHU HeTb3s
CYUTATh )KU3HECTIOCOOHBIM, HO H TIOJIHOCTh 00PachIBaTh €ro HEMb3sl.

[TpuBenem mpumepsl HoBeifmx ab6peBuaryp UT m crmocoObl MX mepeBoja ¢ aHTJIMHCKOTO s3blKa Ha
pycckuii: CTR — Click-through rate — xauxabenvnocmo, GA — Google Analytics — Google ananumuxa, IM
— Instant Messaging — cucmema obmena menogenHvimu coobwenusimu, ROR — Ruby on Rails —
@petimsopr, MLM — Multi-level marketing — mHo20ypo6Hesblll MapKemuHe.

Heo0x01uMOCTh KOMITaKTHO MPEACTABISATh HHPOPMAIUIO, TOTOK KOTOPOI BO3PAcTaeT ¢ KaXIbIM THEM
CYIIECTBOBAHMS UEJIOBEUESCTBA, MPUBOAUT K BO3PACTAHUIO POJIM COKPAIICHUI BO BCEX SA3BIKAX, B TOM UHCIIE U
B aHIVIMICKOM, W, B YACTHOCTH, B TEPMHUHOJIOTHH 110 HH(OpPMATHKE U MHPOPMAIMOHHBIX TeXHoyorusax. M3-3a
JTAaHHO# POOJIEMBI MEPEBOAUHKY CIIONKHO MO00paTh afeKBaTHBIIl SKBUBAJIICHT TIPH TIEPEBO/IC.

Jnst OCTYDKEHUsI TOYHOCTH TIePEeBOAa NMPHMEHSIOT pa3jinyHble TpaHchopManuu, T.e. Ipeodpa3oBaHus,
MIpEBPAILICHHUS.

Tuns! TpanchopManuii B mporecce nepeBoja:

1) IlepecTaHOBKHM — M3MEHEHHE TOPSAKA CIOB MPH HECOBIIAQJAEHHH CMBICIIOBOTO IEHTpa NPENIOKeHNUS,
Hanpumep: Backup — copy of files and applications made to avoid loss of data and facilitate recovery in the
event of a system failure - Pezepgnoe Konuposanue — KORuposarue @aiiiog u NPuiodcenutl, coelantoe 0s
moeo, 4moowl 6 ciyuae c60s cucmemvl uzdedicams nomepu OaHHLIX U 00AE2HUMb B0CCMANHOBIEHUE.
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2) 3aMeHbl, KOTOPBIM MOTYT IO/IBEPIraThCsl YaCTH PEUH, a TAKKE M WICHBI NpeaiokeHns. JacTo 3aMeHbl
COIPOBOXKMAIOTCSL  IEPEeCTPOMKOM  BCEro TMPeNIOKEHHs IpU  Mepefade aHIMINICKOM  IacCHBHOTO
JIeWCTBUTENBHBIM 3aJI0TOM B PYCCKOM si3bIKe. K 3aMeHe OTHOCHTCS M aHTOHUMUYECKHUI IIepeBO, IPH KOTOPOM
OTpHULATeNbHAsE KOHCTPYKIIHS 3aMCHSCTCS YTBEPAUTEIIBHOI.

3) Onywmenus, Hanpumep: Confidential — the classification of data of which unauthorized disclosure/use
could cause serious damage to an organization or individual — Konghuoenyuanonocms — xapaxmepucmuxa
ungopmayuu, yKazvieaiouel, Ymo oHa NPeoHAHAYEeHA 0I5l O3HAKOMIIEHUS. 02DAHUYEHHOMY KpY2ey JH00ell.

Bonblryto pons B XOpOIIEM MEpPEeBOJC HrpacT MPAaBHIbHOE HCIONB30BaHHE CHHOHUMOB. C LeNbio
n30ekaTh MOBTOPCHUI HX OIYCKAalOT, a WHOT/A MMOTOMY, YTO Ja)ke OJM3KHE M0 3HAYCHHIO CHHOHHMBI HE
BCET/la MOTYT OBITh B3aHMO3aMEHSIEMBIMH.

4) JloGaBnenwus — nobGaBiIeHNE CIOB JUIST COXpAaHEHMS CMBICIIA IIPEIUIOKEHHS, HanpuMep: Risk — potential
that a given set of circumstances and actions will lead to an undesirable outcome — in terms of information
this means loss of one or more of (confidentiality, availability, and integrity) — Puck— nomenyuan moeo, umo
Oanmublll HAOOP 0OCMOAMENLCME U OelCMBULL NPUGedem K HeXNCeAAMeNbHOMY Pe3yIbmamy — C MOYKU 3PEHUs
uH@opmayuy Smo o3nauaem nomepro 00HO20 Ul HECKOIbKUX U3 HUX (KOHPUOEHYUATTbHOCIb, OOCIMYNHOCHb U
YenoCmHOCIY).

Bune! nepesopa:

1) TlepeBom myTeM WCIIONB30BAHUS IMOJHBIX OJKBUBAJICHTOB, T.€. IOCTOSHHBIX M PaBHO3HAYHBIX
COOTBETCTBUI B IAaHHBIX S3bIKaX, B OONBIIYI0 4YacTh, HE 3aBHCAIIMX OT KOHTEKCTa, Hampumep: I[ncident
management— process of returning service as quickly and effectively as possible — Ynpaenenue
NPOUCECMBUAMU — NPOYECC 8036PAMA YCIY2U MAKCUMATLHO ObICMPO U dhghekmusHo.

2) IlepeBoj ¢ MOMOIIBIO CJIOB CHHOHUMHYHOTO psifia (KOHTEKCTyallbHas 3aMeHa). B aToM ciydae omHOMY
HHOCTPAaHHOMY CIIOBY COOTBETCTBYET HECKOJBKO PYCCKHX clioB. Heo6Xxoammo BeIOpaTh BapHaHT, Hauboiee
MOXO SN 10 KOHTEKCTY, Hanpumep: Access — ability to use, create, modify, view, or otherwise manipulate
information on a system — J[ocmyn — 603MOJICHOCMb UCHOIb308aNb, CO30A8ANb, USMEHINb, NPOCMAMPUBATNb
WU UHBIM 0OPA30M USMEHSIMb UHDOPMAYUIO 8 CUCIEME.

3) KanpkupoBaHue WM TOCIOBHBIN HEPEBOJ - 3TO MEPEBOJI aHIIIMICKOTO CIIOBA WM BBIPAKCHUS ITyTEM
TOYHOTO BOCIIPOM3BEAEHHSI HX CPEACTBAMH PYCCKOTO sI3bIKa. J[OCIIOBHBI MEpeBOJ HCIONB3yeTcs HpH
COXPaHEHUH TeX )K€ WICHOB IPEUIONKEHHS M TOTO JKe MOPsIIKa MX CIIE0BAHMS, KaK ¥ B OpUTHHAJIE, HallpHMep:
hyperlink — cunepccoinka; application  server — cepeep  npunoicenuit; butstuffing — noocmanoska  6umos,
3anonneHue Oumamu.

4) TpaHcnuTepayss — BOCIpPOHU3BEICHHE OYKBEHHOTO COCTaBa HHOCTPAHHOTO CJOBa Ha S3bIKE
nepeBona. [1o HamreMy MHEHHIO, HaubOOJee PacrlpoCTpaHEeHa CMeCh TPAHCKPUTLIHHM M TPAHCIMTEPALUH MPU
nepeBojie TeKCTOB. [lpumep: abcopOIOHHbBIe YMiIepsl — absorption chillers.

Taxum 006pa3om, MOXKHO CIeNaTh HEKOTOPHIE BHIBOABIL:

1. Jlng »SKBMBWICHTHOTO TIEPEBOAA CIELHAJIBHOTO TEKCTa HEOOXOANWMBI —CIElHAH3UPOBaHHbIC
MpeIMETHbIE 3HaHHS B 00JaCTH; B KpUTHUECKOH MPOPabOTKe JIEKCUKH, He0OX0ANMOi st epeBoa. [pumep:
ooHnopaneosasi cemo (peer-to-peer Network) — memoo coedunenust y31068 6 KOMNbIOMEPHOU cemu npu
KOMOpoM Omcymcmeylom (yHKYUOHAIbHbIE Cepeepbl.

2. Ilpu mepeBoze 1enecooOpa3HbIM SBISIETCS BBIIEIECHHE KIIOYEeBOW MHMOPMALUK M 3HAHUS B 00NacTu
KJIIOYEBOH TEPMUHOJIOTHYECKOH JIEKCUKU OTPE/IETICHUE €€ CEMaHTU4eCKOTo 3HaueHus. [lpumep: omkpwimeiii
cmandapm (Ha OaHHwle, NPOMOKONILL 0OMeHd, opmamvl OAHHBIX) — CMAHOAPM (An2OpUmM, CHOCOO
npeocmasnenus, KOOUPo8Ka KOMOpo2o NYOAUUHO OOCMYNHA, 05l NPUMEHEHUs (peanuzayuu) KOmopozo He
mpebyemcs paspeuierue uiu Oniama, npu SMOM KasicOoMy Noibzosameinio 6yoym evioeiehvl onpedeneHtble
npasa Ha e2o peanuzayuio U UCNOIb306AHUE, U UIMeHeHUue (MOOUQDUKAYUs) KOMOPO2O OCYUeCmensiemcs 6
PAMKAX 0ZPAHUYEHHBIX NPOYeoyp.

[TepeBos y3KOCHEUHMAIbHOTO TEKCTa HE MAOMYCKaeT [BOMCTBEHHOCTH CMBICIA W JAaXe MalelIero
HCKaKEHHs MMEIOMIMXCS B TEKCTe MOHSATHI, TSPMUHOB M YTBEP)KACHHI. B CBA3M C 3THM IEPEBOJ TEKCTa
JTOJDKEH OBITh MaKCHMAJIBHO SICHBIM 110 MaHEpe M3JI0KCHUSI U BMECTE C TEM MaKCHMaJbHO COOTBETCTBOBATH
OpHTHHAIY.

[puBenem mpumep ¢parmeHTta mnepeBoja CTaTbH, OMyOIMKOBaHHOW Ha calTe «Skolkovo Communityy,
HOCBSAIICHHOW WHBECTHPOBAHMIO KOMIIAHMH B IPOEKTHI, KOTOpPbIE CBsI3aHBl C HMH(GOPMAIMOHHBIMH
texHonorusmu: Start-up Intelligence Retail raised 81.5 million in Round A from venture capital funds Finsight
Ventures, ExpoCapital, Aii Sorption and a group of business angels. The company created Al-based image
recognition technology for FMCG and retail. Rusbase told the press service Intelligence Retail. — Cmapman
Intelligence Retail npusnex $1,5 man 6 paynoe A om eenuypuvix ¢honoos Finsight Ventures, ExpoCapital, Aii
Corporation u epynnel 6usnec-aneenos. Komnanus cozoana mexnHono2ulo pacno3Haéanus u300pa)cenuil Ha
6ase UU ons FMCG u pumeiina. O6 smom Rusbase pacckasanu 6 npecc-cuyocoe Intelligence Retail [1]. Ilpu
nepeBosie (hparMeHTa yKa3aHHOH CTaThbH MBI CTAJIKMBAEMCS C TEPMHHAMH, KOTOPbHIC BOLLIA B PYCCKHI SI3bIK
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IyTeM 3alMCTBOBAHMsS, Hampumep: «cmapmany. Taxke BO3HUKIM TPYIHOCTH TPH IEPEeBOAE Ha3BaHHI
(OHIIOB, YTO TPHBENIO K HCIIOIb30BAHHMIO TAKOHM JEKCHMYECKOH TpaHC(OpMAINH, KaK KaIbKHPOBaHUE, IPH
KOTOPOM COOTBETCTBYIOIIUE SI3BIKOBBIE €ANHHIIBI OCTAIIICH B ICXOTHOM SI3BIKE.

Taxum 00pa3oM, MBI pacCMOTpENN OCOOCHHOCTH ITIePEeBOAA aHTJIOSN3BIYHBIX TEPMHUHOB Ha PYCCKHH SI3BIK.
IMocne moxpoOHOTrO M3y4eHHs CenNU(pHKN IIepeBoia B JaHHON Y3KOH CIEUaIbHOCTH MOXKHO OTMETHTH TPHU
0COOEHHOCTH, C KOTOPBIMH CTAJIKUBAIOTCS IEPEBOIAUYHKM, TAaKMMH, KaK Haldude B TEKCTe aOOpeBHATyp,
HCTIONB30BAHMS CIEHTOBOTO S3bIKa, a TAKXKe IMHPOKOE MPUMEHEHHE 3aMMCTBOBaHHOI TepMuHOIoruu. Taxke
ObUTH TPOAHANIU3UPOBAHBl HE TOJNBKO JIEKCHUECKHE EAMHMIBI, HO M CIOBOCOYETAaHHSA, UYTO IPUBEIO K
BBISIBJICHUIO JIECATH THIIOBBIX ()OPM TEPMUHOJIOTMYECKHUX CIOBOCOUYETaHUH. J{Is epeBo/ia BBILECYIOMSIHYTHIX
CJIOBOCOYETAaHUH IPUMEHSUIUCH pa3JIMYHbIe IIepeBOAYEcKHe TpaHCopMaImy, C KOTOPBIMH MBI TakKe
MoIPOOHO 03HAKOMUITUCH.

Oco6eHHOCTH NepeBOAa 3aHMCTBOBAHHBIX KOMIILIOTEPHBIX TEPMHUHOB

3anMcTBOBaHHE SBIAETCS HanOouiee S QEKTHBHBIM CIIOCOO0OM 00pa30BaHUs KOMIBIOTEPHBIX TEPMHHOB B
PYCCKOM SI3BIKE.

B «JIMHrBUCTHYECKOM SHIUKIIONEINIECKOM CIIOBApe» JaHO CIEAYIOIee ONpeIeeHIe 3aMMCTBOBAHNUS:

«3aMMCTBOBaHUE — 3JIEMEHT YYXKOTO s3bIKa (CI0BO, MOpdeMa, CUHTAKCHYeCKas KOHCTPYKIHA U T.IL.),
MepeHECEéHHBIIl U3 OMHOTO S3bIKA B JAPYrodl B pPe3ylbTaTe KOHTAKTOB S3BIKOBBIX, a TaKXkKe caM MpOIEcC
Mepexo/1a SIIEMEHTOB OJTHOTO S3bIKa B Apyroi» [7, c. 158].

OCHOBHasl 4aCTh HOBBIX TEPMUHOB NPUXOJHUT B PYCCKHUH SI3BIK NPEUMYLIECTBEHHO U3 aHIIMIICKOro. JTo
OOBSCHACTCS TEM, YTO OCHOBHOE IPOrpaMMHOE oOecHedeHHe IPOM3BOJUTCS HMEHHO Ha TEpPUTOPHU
AHIJIOTOBOPSIINX CTPAH.

B pesynpTarte aHann3a qaHHEIX OBUTH BBIAEIEHBI HECKOJIBKO CIIOCOOOB 3aMMCTBOBAHUS, @ UMEHHO:

1. [IpsiMble 3aUMCTBOBAHUS

[TpsMBIM 3aMMCTBOBAaHHEM HA3BIBACTCSI MHOS3BITHOE CIOBO MIH (ppazeorornueckuii o00poT, BOIIEAIIEE B
HOBYIO S3BIKOBYIO CHCTEMY C COXpAaHEHHEM CBOMX 3BYKOBBIX 0COOCHHOCTEH: paiin (auen. file) [12].

H.C. Jlorre pasgenser IpsMOe 3alMCTBOBAHME TEPMHHOB Ha OyKBaJlbHBIE 3aUMCTBOBAHUS U
TpaHchopmupyeMbie 3auMcTBoBaHuA [8, ¢. 10-11]. BykBaJbHBIMH 3aMMCTBOBaHUSAMHE SIBISIOTCS TECPMUHBI,
3aUMCTBOBaHHEIE B TOH ke (opme, B KOTOPOil OHM CYyIIECTBYIOT B si3bIKe-McTOuHNKe. Hanpumep: interface —
unmepgeiic, scanner — CKaHep, server — cepBep.

C OyKBaJBbHBIMU 3aMMCTBOBAHUSIMH CBSI3aHBI TAKHE TIOHITHUS KaK TPaHCKPUOUPOBaHHE U TPAHCIUTEPALVS.

TpaHckpnOupoBaHHEM Ha3BIBACTCS Mepeiada 3ByKOB HHOS3BIYHOTO CJI0Ba (0OOBIYHO COOCTBEHHOTO MMEHH,
reorpaduyeckoro Ha3BaHUs, HAYYHOTO TEPMUHA) IIPH TTOMOIIX OYKB pycckoro andasuta. Hampumep: driver -
npaiiBep, byte — GaiT.

[on TpancnuTepanueil moHWMaeTcs mepenada OyKB OJHOW MHCEMEHHOCTH IOCPENCTBOM OYKB Ipyrou
MUCBMEHHOCTH. Hanpumep: processor - Iponeccop, monitor — MOHUTOP, SCript — CKPHIIT.

TpancdopmupyeMble 3aMMCTBOBaHMSI OOpasylOTCsl 1O ITIPaBUIIaM CJIOBOOOPA30BaHHsSI PYCCKOTO SI3BIKA, T.€.
IyTeM MpHOaBJIeHHs K MPOM3BOJIIEH OCHOBE 3aMMCTBOBAaHHBIX TEPMHUHOB ap(HKCOB, Cy(HPHUKCOB, OKOHIAHHIT U
1.11. Hanpumep: interactive — MHTepaKTUBHEIHN, compilation — KOMITAIISLIVSL.

2. Kanbku

OpHEM 13 cnocoOOB 3aMMCTBOBAHUS SIBISICTCS KaJbKHPOBaHHe — (OPMHPOBAHHE HOBBIX CIIOB MIIH
BBIpaKEHHH, 00pa30BaHHBIX ITyT€M KONUPOBAHMSA MOPQOIOTHIECKON CTPYKTYPHI MM CMBICIIA HHOS3EITHOTO
cioBa, BeIpaxkeHHs [5]. Takwe HOBBIE CIIOBA HA3BIBAIOTCS KANbKaMH. DTO TaKHe CI0Ba, KaK HalpHMep: Mapoib
— password, xecTkuit muck — hard disk, noctyn — access, kubepmpocTpaHcTBo — cyberspace, Gvicmpuie
(copsiuue) knasuwu — quick keys, pie chart — kpyrosasi uarpamma.

Kanbku nensitcs Ha ceMaHTHUECKUE M JISKCUUECKUe (CJI0BOOOPa30BaTENbHEIE).

CeMaHTHYECKHE KaJIbKU - 3aMMCTBOBAHUE OJJHOTO U3 3HAYCHHH CJIOBA, B PE3yJIbTATE YEero MOSBILSIETCS €ro
HOBBIH JIGKCHKO-CeMaHTHueckuil BapuanT [12]: user manual — pykoBOICTBO mojb3oBatens, installation —
yCTaHOBKa, keyboard- knaBuatypa, folder — nanka, protection key — KIIfo4 3alllUTHI, user — MOJIb30BaTENb, mail
— moura, screen — 3kpaH, floppy disk — nucketa, box — okHO, lazy commit — OTIOXEHHAsT HUKCALIUSL.

Jlekcmueckast  (cmoBooOpaszoBaTenbHas) — Kalbka  —  CIIOBO,  CO3JaHHOE 110 HMHOS3BIYHOMN
CII0BOOOpa3oBaTeNbHON MOJENH, HO M3 MaTepuaia nanHoro sizbika [10]. Hanpumep: disk drive — muckoBog,
reloading — nepe3sarpy3ska, data carrier - HOCUTEIb HHPOPMALIUH, Main memory — OIepaTuBHAs MAMSTh.

3. Cmemannble 3aMMCTBOBaHMSI (TTOyKaJbKKA WM THOPHIBI) — TEPMHUHBI, 00pa30BaHHBIE C MOMOIIBIO
KOMOMHUPOBAHUS NMPEIbIAYIIUX ABYX BUIOB.

Hanpuwmep: flash drive — dnewm-naxonumens, temporary file - BpeMennsiit daitn, electronic address -
JNIEKTPOHHBIN afpec, database — 0a3a maHHBIX, sound card - 3ByKoBas Kapta, dialogue box — nuamoroBoe
OKHO.

PycckuM S13BIKOM aKTHUBHO 3aUMCTBYIOTCS COKpamienus, abopesuarn (/P address — IP anpec, PDF file —
PDF aiin).
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ITpoBeneHHbIi aHATN3 3aMMCTBOBAHHBIX KOMITBIOTEPHBIX TEPMUHOB MOKa3bIBAET CPABHUTEIBHO BBICOKYIO
JaCTOTHOCTb HCIIOJIL30BaHMUS BCEX CIIOCO00OB 3aMMCTBOBaHMs. Hanbosee akTHBHO PYCCKHUH SI3BIK 3aUMCTBYET
TEPMHHBI TIPH IIOMOIIM KaJbKHPOBAHWS, a Takke TPAHCIMTEpalliM W TpaHCKpuOMpoBaHus. Tak, B
uccieayeMoM Matepuaie (ObUIo IpoaHaTM3UPOBaHO 476 TEPMHUHOB), KAIBKHPOBAaHHBIE TEPMHUHBI COCTABISIOT
51% 3aumcTBOBaHMH, 31% COCTaBISIOT TPAHCIMTEPHPOBAHHBIE M TPAaHCKPHOWPOBAHHBIE TEpMHHEI, 19%
CMEIIAHHBIE 3aUMCTBOBAHHS.

MpoaHanusmnpoBaHHble TEPMUHDI
(476 wr):

M KanbKMpoBaHHbIe 3aMMCTBOBaHMSA
H TpaHC/MTEepUPOBaHHbIe U TPAHCKPUBUPOBAHHbIE 3aMMCTBOBAHMSA

i CmelaHHble 3aMMCTBOBaHMUA

Puc. 1. Juazpamma. Cnocobul nepeooa 3aumcmeo8aHHbIX KOMNLIOMEPHBIX MEPMUHOB

B 1memoM, MOXHO chenath BBIBOJ O TOM, YTO KOMIBIOTEpHAs JIEKCHKA IPOJOJDKAET pPa3BHBATHCH,
MIOTIONTHSISICH HOBOHM JIEKCHKOH. Pa3pabaThIBaroTcsi HOBBIE THIBI KOMITBIOTEPHOH TEXHHKH, HPOTPAMMHBIX
NPOAYKTOB M MPWIOKEHHH. OTO OOBSCHAET TOSBICHHE OOJBIIOr0 KOJMYECTBA HOBBIX TEPMHHOB,
3aHMCTBOBAHHBIX M3 aHIJIMHCKOTO 53bIKa. B s3bIKE MOSBHIINCH CIIOBA, KOTOPBIC PaHbIIC MOTJIH UCIOJIB30BATh
TOJBKO Y3KHE CIHELHAIHCTl — MPOrPaMMHCTBI, CUCTEMHBbIE aaMHMHHCTparopbl. C pacumpeHueM obGbema
HAyYHO-TEXHUYECKOH HH(OPMAIMU BO3pPOCIO 3HAYCHHE HAyYHO-TEXHHYECKOTO IEpeBOsa, aKTyalbHOCTh
HCCJICAOBAHUA CHOCOGOB 06pa3()BaHl/Iﬂ 1 3aMMCTBOBaHUA aHTJIOA3BIYHBIX TCPMHUHOB HE BbI3bIBACT COMHECHUA.

IepeBo-onucanne HEKOTOPHIX TEPMHUHOB IPHUBOJIUT K 3HAYUTEIHLHOMY YBEIMUCHUIO TEKCTOBOTO 00beMa,
T.K. OJHOCJIOXKHBIE CJOBAa AHTJIMHCKOTO S3bIKa 3aMEHSIOTCS Ha CIOXHBIE CIIOBOCOYETAHUS PYCCKOTO.
Hanpumep, banner B aHTIHICKOM SI3BIKE UMEET 3HaUEHUE 'puae', 'cumeon', zazemuvlii 34201060k, no3yne’,
'Oesus’. B pycckoM si3bIKE KOMITBIOTEPHON TEPMHHOJIOTMH OaHHEp NMPUMEHSETCS B 3HAYCHUHM «4acTh BeO-
CTpaHHUIIBI, COAepKamias peknamy». OIHCaTeNbHBI MEpeBOJ OTOLIEN Ha BTOPOW IUIAH M3-32 OOJBLIOrO
obbema. HccrnenoBarenn B 00NacTH KOMITBIOTEPHBIX TEPMHHOB JAOT CaMble pas3HbIe KiacCH(HUKALUN
00pa3oBaHMs CJIOB MPH MOMOIIU 3aUMCTBOBaHus [2, ¢. 320].

[ToppoOHee 0OpaTUMCs K YeThIpeM 0COOCHHOCTSIM 3aMMCTBOBAHHS HOBBIX CJIOB B PYCCKHH SI3BIK:

1) 3aumcrBOBanue 6e3 mepeBoa;

2) TpaHcaurepanus;

3) CemaHTHYECKHI SKBHBAJICHT;

4) MopdemHOE KaTbKHPOBAHHE.

[epBolii coco6 — MoIHOE 3aMMCTBOBAHHME AHTIIMHCKOro cioBa 6e3 mepeBojga. OOBMHO HE IEPEeBOISTCS
Ha3BaHUs KOMIIAaHWIH W TPOrpaMMHBIX IPOJIYKTOB, TEXHOJOrH4Yeckue craHaaptshl. Hampumep, Microsoft,
Nvidia, CorelDraw,IBM, Intel, Apple, Adobe. Bluetooth — cTanmapT 6ecripoBOAHON CBS3U TPaHCIUPYETCs Ha
PYCCKuit S3bIK He KaKk «CUHUI 3yO», a TexHonorus Bluetooth. Becemupro n3BectHas kommnanust Apple, iuib B
KOMIIBIOTCPHOM JKaproHe MMeeT Ha3BaHUe «10s0Ko». [Tonsarue «okHo» (0T aHri. Windows — onepanoHHas
CHCTEMa) HCIIOJIB3YeTCs TOJIBKO B 3HAYEHUH AUAJIOTOBOTO OKHA, a HE B KAYECTBE HAa3BaHUs IPOJYKTa.

Bropoii crioco6 3akimodaercss B 3aMMCTBOBAHMM OCHOBBEI CJIOBA 4epe3 TPaHCKPHUIIMIO. Kaxnapli 3ByK B
HCXOJTHOM CJIOBE 3aMENIAeTCs COOTBETCTBYIOIINM 3BYKOM B PYCCKOM SI3BIKE C Y4eTOM (DOHETHUECKHX 3aKOHOB.
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Takue ciioBa Ka)XyTCss MHOCTPaHHBIMH B TPOM3HOLICHHH M HAMHCAHWUH, OHH COOTBETCTBYIOT BCEM HOpMaM
AHTITUICKOTO s13bIKa. MOXKHO BBIICIHTH HEKOTOPBIE 0COOCHHOCTH TI0I00HOTO 3aMMCTBOBaHUs [ 3, ¢. 374]:

e 3BYK HCXOJHOTO s3bIKa 3aMCHSCTCS, TAKUM K€ 3BYKOM 3aMMCTBYIOIIETO s3bIka(login — noeun,blog -
6n0e,Server-cepgep, forum -gpopym)

e TBepibie 3ByKH, CMATYAIOTCS MO (DOHETHUYESCKUM TIPaBIIIAM PYCCKOTO sI3bIKA: do/m'[en, 6y[¢h']ep, HO
€CTh U UCKJIFOUEHUS: uunf/clem, npun/mjep.

e 3aMecHa B PYCCKOM s3bIKE 3ByKa [h] MpoucXoauT, Kak ¢ IOMOIIBI0 OYKBEI «X» (xakep-hacker), Tak u ¢
MTOMOIIBIO «T» (eunepmexcm—hypertext)

e 3amMeHa ABYX ONM3KUX 3BYKOB OJHHUM (T.K. B PYCCKOM $53bIKE€ MOBTOpP OJMHAKOBBIX IJACHBIX 3BYKOB
OTCYTCTBYET): engineering —UHiCUHUPUHZ,

[IpuBenem npuMepsI CIIOB, HOTHOCTHIO 3aMMCTBOBAHHBIX U3 aHIUIMICKOTO s3bIKa (Tabmuma 1):

Td6ﬂul4(l 1. I[Tonnocmoio 3aumcmeosanivie mepmunbl U3 AH2TIUTICKO20 SI3bIKA uepes mpaHCKpunyuro

3auMCTBOBAaHHBIN TEPMHH Opurunan TepmuHa B U5 3HayeHne TepMHHA

Konuekr Connecting TloaxarodueHue, coeUHEHUE, CBSI3b

Bannep Banner 3aronoBok, TIPUBJIEKAIOIINI
BHHMaHHE

103ep User Tosb30Barenb

Mkonka Icon O06pa3s, rpaduueckuii CHMBOJI

JleBaiic Device VYerpoiictBo

baiit Byte Ennnnna HU3MEPEHUs
nH(GOPMALOHHOH EMKOCTH

bur Bit JlBonuHas uudpa

Wutepuer Internet Mexcerb.  MHTepHeT — coenuHsAET
C00010 MHO>KECTBO JIOKAJIbHBIX CeTeH

JlexkpemeHT Decrement YMeHblIeHUE onepana Ha 1

MukpemeHT Increment YBenuyenue onepania Ha 1

Kk Click Ilemuox, 3ByK, KOTOpBI  Ipu
Ha)KaTHU KJIABHIIHY U3/1aeT MbIIIKa

Yar Chat Becena HECKONBKMX  YEIOBEK C
HCIIONB30BaHNEM KOMITBIOTepa

Nutepdeiic Interface CrniocoObl B3aUMOJICHCTBHSA c
YEIOBEKOM

IInarun Plugin ITporpammMHbIi MOJIYJIb,

pacumpsonmi - GpyHKIMOHAIBHOCTD
[JIABHOTO MPUJIOKEHHUS

CxpuHIIoT Screenshot CHHMMOK 3KpaHa

Cnam Spam Mapka MACHBIX KOHCEPBOB, peKiiama
KOTOPBIX yCIiela HaJ0eCTh MHOTHM
(ot spicedham))

Hasurarus Navigation TepenBuxenue

XocTHHT Hosting ot host VYemyra o IPeJOCTaBICHUIO
JTIHCKOBOTO MPOCTPaHCTBA ISt
(busnyeckoro pa3merieHus

nH(POPMAILU Ha CEPBEPE, MOCTOSHHO
HAXOJAIIEMCS B CETH

Jlorun Login VIms mosib30BaTesisi B CUCTEME
Tpadux Traffic OO6BEéM MHpOPMAIMY, PHHAMAEMON
U OTIpaBIsieMONl B KOMITBIOTEPHOU
CETH; JIOPOKHOE JIBHKEHHUE

TpaHcnurepaiyss Hanbojee SKOHOMHMYHBIH cHOCO0 mepeiayd 3HAYCHHs MOHATHA. V3HayalbHO Takue
CIIOBa OBUIM MOHSATHBI TOJIBKO CIEIHANTHCTaM JaHHON 00JIaCTH, HO CO BpPEMEHEM MPEBPATHIINCh B YCTOIYMBBIC
OOLIEIPHUHSTHIEC BHIPAKCHHS.

TpeTI/If/i Cl'[0006 nepesoaa AHTJIMHCKUX KOMIBHOTEPHBIX TEPMHUHOB 3aKIIOYACTCA B HUCIIOJb30BAHHUU
CEeMaHTHYECKUX OSKBUBAICHTOB ((pyHKIMOHANBHBIX aHAIOroB). I[lepeBOAYMK HAXOIWT PYCCKHH KOpEHb,
CXOXHH MO 3HAYCHHUIO C AHTJIMHCKMM TEPMHHOM, Hampumep, network — ceTs, keyboarb — knaBuatypa, data —
JaHHbIe, r00t —KOpHEBast nupekropusi, network interface card — cereBast KapTa, installation —
ycraHoBKa, body — terno, BHYTPEHHAA 4acTh HH(POPMAIIIOHHOTO o0beKTa, jump — rnepenaya
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ynpasienus, forward slash — kocas uepra. Takoil nepeBox HamOosee aneKBATEHC aKaJEMHYECKOW TOUKH
3pEHUs, HO JOCTATOYHO CJIOXKHO IOJ00paTh MONHBIH YKBUBAJICHT.

B ocHoBe gerBepToro crocoba JIeKUT MOp(hEeMHOE WITH JIEKCHIeCKOe KalIbKHpoBaHue. CII0XKHBIC TepMHUHBI
NIePEeBOJATCS. IyTEM 3aMEHBI YacTel JIEKCHYeCKOH eIWHUIBI OpHIMHaja Ha JIGKCHYECKHE COOTBETCTBHUS B
pycckoMm si3bike. [lpumep, hyperlink — cunepccoinka; application server — cepgep npunoowcenuil; butstuffing —
noocmanogka oumos, 3anonnenue odumamu. 31ech BBIIETAETCS CTPYKTypa TEPMHHA, TPH 3TOM OCTalbHbIE
YacTH MOTYT TMPEACTaBIATh co00il TpaHckpumuuio. JlaHHBIM cnoco0 oOwvenuHsercss B ceOe  BbIIIe
MIEPEYHCIICHHBIE CIIOCOOBI.

CroBa, 3aMMCTBOBAHHbBIE M3 HHOCTPAHHBIX A3BIKOB, B YACTHOCTH M3 aHIJIMHCKOTO, MOXKHO MOJPA3JIeIUTh
Ha JIB€ TPYIIIEL.

[epBast rpymnma COCTOHUT U3 CJIOB, 3aMMCTBOBAHHBIX [0 MPUYMHE OTCYTCTBHS aHAJIIOTOB B PYCCKOM SI3BIKE.
[Ipesxne Bcero, 5TO ClIOBa M BBIPAKCHUS, CBS3aHHBIE C KOMITBIOTEpHOH TexHHKoi n IT-Texnonormsmu (bit-
oum, file— ¢paiin). Ko BTOpOii rpyrme OTHOCAT aHTIUIMA3MBI — CJIOBA, MMCIOIIUE CHHOHUMBI B PYCCKOM
si3bIKe. lcronp3oBaHKMe aHTIMIM3MOB IPUBOAWT K JICKCHYECKOH M30BITOYHOCTH B PYCCKOM SI3BIKE, Kak
MIPaBUJIO, OJJH CHHOHUM 3aKpeIIsieTcs B A3bIKe, a JPYroi ucuesaeT u3 ynorpebiaenus [4, c. 380].

Pycckuii BapuaHT TeKCTa MOXKET OBITh HE TTOHST OOBIYHBIM MOJIB30BATENEM, B TO BPEMS KaK TOUHbIE 0Opa3bl
AHTTIMICKOTO TEKCTa, OCHOBAHHBIC HA OOIIETIPUHATBHIX CIIOBaX M BBIPAKEHHSX, JOCTYMHBI AN TEXHHIECKH HE
MOAATOTOBIICHHOTO TIOJB30BATENs, T.K. MOIHOCTBIO PACKPBHIBAIOT CEMAHTUKY CIIOXKHBIX TEXHHYECKHX TEPMHHOB.
OTCyTCTBHE B PYCCKOM SI3BIKE JOCTATOYHO CTaHIAPTH3MPOBAHHOW TEPMUHOJIOTHU B 3TOW 00JIACTH M BJEYET 3a
€000 TEHIICHIINIO K 3aUMCTBOBAHHUIO KOMITBIOTEPHOTO CIICHI'a U3 aHTIMHCKOTO SI3bIKA.

Crnenuduka nepeaayn KOMILIOTEPHOTO CJIEHTa

B kaxxmoil cTpaHe MOSBILIOTCS BCE HOBBIC TEXHOJIOTHUYECKHE YCTPOHUCTBA, (DYHKIMH, TIPOTPaMMBbl, KOTOPBIE
MOJTy4aloT HE TOJBKO TEPMHMHOJIOTHMYECKOE, HO M JKAprOHHOE HAMMEHOBAaHHE IS OOECHEUeHHUs JIETKOCTH
B3aMOJICUCTBUS W OOIIEHHS B cpele Kak HpoecCHOHANOB, Tak u jobuteneil. IlocrosHHOEe OOHOBIECHHE
MKaPrOHM3MOB NIPUBOJHUT K TOMY, YTO OHH 3a4acTyi0 He (UKCHPYIOTCS B CIIOBApsX, T. €. OCTAIOTCSA Ha YPOBHE
JaKyH — OenbIX IITEeH B TEOPUM M HpaKTHKEe InepeBoaa. boiee TOro, >kaproHM3Mbl OBICTPO yCTApeBAIOT H
CMEHSIIOTCSI HOBBIMH, YTO 00YCIIOBIIMBAET aKTyaJIbHOCTh UCCIICOBAHMS CHEU(HIKY HX Iepeiadn ¢ aHTJINHCKOTO
SI3bIKA Ha PYCCKUH.

OueBHIHO, 4YTO KOMIIBIOTEpPHAs PEBONIONMS CTala IPUYMHON TIOSBICHWS HOBBIX TEPMHHOB B
nHpopmaroHHor coepe. [lox TepMUHOM B COBPEMEHHOH JMHIBHCTHKE IPHHATO MOHHMATh JIEKCHYECKYIO
€IMHUILy OTPEASNICHHOTO S3bIKa I CHEIHANBHBIX IIeNel, 0003Hadaromylo olmee — KOHKPETHOe WIH
a0CTpaKTHOE — MOHATHE TEOPHH OTIPEACICHHON CIIeNaIbHON 00IaCTH 3HAHUH WITH ISSITENEHOCTHY [6, ¢. 31].

MHorue TepMuHBI, YIOTpeOasemMble B pedn HenmpogecCHOHANIOB, TPAHCHOPMUPYIOTCS B XKAPTOHU3MEI,
OTIIMYUTENFHON 0COOCHHOCTBIO KOTOPBIX SABIAETCS OBICTpast ajanTanus B S36IKOBOM MPOCTPAHCTBE Pa3HBIX
s13bIKOB. JKaproH omnpezesnsercss B COBPEMEHHON JIMHTBUCTHKE KaK «Pa3sHOBUIHOCTH HAI[HOHAJIBHOTO S3bIKA,
cTOsIIas 3a MpejesaMy JIMTEPAaTyPHOTO S3bIKa U yIoTpeOiseMas OTHOCUTEIBHO YCTOWYHMBOH COIMABH OH
rpymnmnoi mogaeit (dactpio obmectsa)» [11, c. 80].

Taxum 00pa3oM, MOKHO OTMETHTH HEKOTOpPBIE Pa3iIM4Ms MEXAY CICHIOM M aproHom. Jlyst kaproHa
XapakTepHa OoJiee )KeCTKas COI[HANbHO-TPYIIIOBasl HAIPAaBIEHHOCTh. YacTh TaKOH JICKCHKN NMEET OTHOIIICHHUE
K 000011 TEepMUHOJIOTHH, JJOCTYITHOM AJIs OHUMAHUS JIAIIb HEKOTOPBIX Jrogel. OTIIdne skaproHa oT CIIeHTa
COCTOHT B TOM, YTO JXAPTOHHM3MBI TOSBIAIOTCS B KOHKPETHOI TpymIe, YacTo B CBSI3H C KaKHMH-TO
HOBOBBEIICHHSAMH, pazpadoTkamu. CIEHT ke, IIOMIMO COOCTBEHHOTO CIOBOOOpa3OBaHMs, HEPEAKO YepraeT
CBOM MaTepHuaj M3 jKaproHa pa3HBIX TPYyNI oOIIecTBa, OTOMpas Hanbojee ynoTpeOUTENbHOE U TOIMYJIPHOE.
Ha ocHOBaHHMM 3TOT0 CJICHT HHOT/IA Ha3bIBAIOT OOIIMM JKapTOHOM.

CreHr, Grarozaps CBOeH JISTKOCTH M MOABH)KHOCTH, OOJIbIIIE aCCOLMHUPYETCS C MOJIOASKHOM pedblo, HO
HeMaJIoil oMy IIpPHOCTBIO OH MONB3yeTCsl U Y JoAei mocTtapuie. BooOiie, Mo cpaBHEHHUIO € XKAPTrOHOM, CIICHT
orTinyaercst OoJblieil MaccoBocThio. Ero colpanbHash OrpaHHYeHHOCTb XOTb U MPHCYTCTBYET, HO SIBIISETCS
JIOCTATOYHO pa3MbIToi. HocnTensiMu OHMX M TeX K€ CIEHTHM3MOB MOTYT OBITH JIIOAW pa3HBIX mpodeccuil
00pa3oBaTeNpHOTO CTaTyca.

Crenndrka (QyHKIIMOHUPOBAHUS AHTIIMICKUX >KaprOHU3MOB B c(epe MH(OPMAIMOHHBIX TEXHOJOTHI
HCXOMUT, MPEKAE BCEro, OT (GOPMBI peann3aniy KaproHa, Kak MpaBHiIo, B MMCEMEHHOH (opMe JIeKTpOHHON
koMMyHukammu [9, c. 37—38]. Kak pe3ynbraT, KOMIBIOTEpHBIH JKaproH OOCIyXHBaeT HE TOJIbKO
npodecCHOHaIbHOE OOIICHHE MEXAy CIeNUaIUCTaMH B JaHHOH 007acTH, HO W OOIIeHHE OOBIYHBIX
nosp3oBareneil. Hampumep, MOXXHO HaOII04aTh NPHUMEHEHHE KaproHM3MOB 3TOH cepbsl B COBPEMEHHOI
npecce: Keeping social media clean: the war against astroturfing. — Iloodepoicanue nopsioka 6 coyuanbHuix
cemsx: 6olHA ¢ AcMpomyphuHeoMm.

Crenyer OTMETHTh, YTO B paMKaX KOMMYHHKAIIMH TEPMUHBI M JKaprOHU3MBI YacTO BBICTYHAIOT B POJII
cuHoHNMOB. Hamnpumep, bar — B cpeie MporpaMMHCTOB TUM XKapPTOHM3MOM HAa3bIBAIOT CTPOKY Ha JKpaHe
(HampuMep, CTaTyCHYIO CTPOKY WM KOMAaHIHYIO CTPOKY), Ha KOTOPOIl pacrojaraioTcs H3MEHSIeMBbIe
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37eMeHThl Opaysepa. Il JaHHOTO >KaproHW3Ma CYLIECTBYET O(MUIHMANbHBIA KOMIBIOTEPHBIH TEPMHH —
command line (KOMaH[IHAsI CTPOKa).

OpHOI 13 OTIMYHUTENBHBIX OCOOEHHOCTEH (YHKIMOHHPOBAHUS >KaproHa B cdepe MH(GOPMAIMOHHBIX
TEXHOJIOTHH SIBISETCS BBIPOKCHHE KATErOPHH OJKCIPECCHBHOCTH, IIOCKOJBKY OH HMeeT 0colyio
9KCIIPECCUBHYIO WM OIIEHOYHYIO OKpacKy, KOTOpas NpHAaeT HOBOW HOMHHAIUH SIPKOCTb M HOBU3HY. B
KauecTBe TpHUMeEpa MOXHO IPHMBECTH KAprOHU3M fodaster cO 3HA4CHHEM «IepudepuiiHoe yCTPOHCTBOY.
JlaHHOE SIBICHME OCHOBBIBaeTCS Ha TOM (hakTe, YTO CO3JATEIIMH KOMIBIOTEPHOTO >KaproHa 4Yaiie BCero
SIBJISIFOTCS. MOJIOJbIE JIIOM, CKJIOHHBIE K CAMOBBIPOKCHHIO U 3MIATaXy. B CBA3M € 3THM MHOTHME JKaprOHU3MbI
U3 3TOH 00JIACTH XapaKTEPHU3YIOTCS HAJTMUUEM IOMOPA, IIYTKH, UPOHUH HJIN HACMEILKH.

Jpyroii crennduIeckoi UYEpTOH SBIACTCS WX HENONroe CYIIeCTBOBAaHHWE B s3bIke. JlaHHBIA (akT
00OBsICHACTCST OBICTPBIM yCTapeBaHMEM Takoro poja xkaprona (ECM — Electronic Computing Machine), a
TaKOKe MOCTOSHHBIM ITOSIBIICHHEM HOBBIX JKaprOHM3MOB Kak M3 HEU3BECTHBIX paHee (crapware), Tak W yKe
3HaKOMBIX XKapTrOHHEIX JIeKkceM (brogrammer).

Jnst mpaBHITEHOM Tepefadyn KOMITBIOTEPHOTO JKaproHa B IIPOIIecce NMepeBoia ¢ aHIIMHCKOr0 Ha PYCCKUH
SI3BIK CJIE/LyeT BBIIEIUTh CII0BOOOPA30BaTENIbHBIE MOJICIH, KOTOPBIE YYaCTBYIOT B €r0 CO3/IaHHUH:

1) cyddukcarms — nobasieHue cyhHHKCOB K OCHOBE, KOTOpAs Jallle BCETO SIBISETCS KOMIbIOTECPHBIM
TepMuHoM. Hanmpumep, hackitude — mnporpaMMucTckoe HCKycCTBO, 00pa3oBaHO OT Tjiaroia hack —
«XaKHYTb» M cypdukca -ifude. B kaduecTBe OCHOBBI AJsI 00pa30BaHHS HOBOTO JKaprOHM3Ma BBICTYIACT
KOMIIBIOTEPHBIH TepMUH, a cyd¢uKc mMo3BoisieT A00aBUTh 3HAYEHHE aOCTPAKTHOTO IOHSTHS HOBOMY
cymectBuTeNbHOMY. Cracker — JNaHHBIA KaproHU3M SBISIETCS HEO(DUIMAIBLHEIM HaMEHOBAaHHEM Xakepa B
Hutepuete. OH 00pa3yeTcs OT OCHOBBI-KaproHU3Ma crack (B3IOMaTh) MOCPEACTBOM nobaBieHus cyhdukca -
er co 3HaYCHUEM JiesTels. JJaHHbIH )KaproHn3M BEICTYIIaeT KaK HeTUTepaTypHbIH CHHOHUM TepMUHA hacker;

2) abOpeBmanusi — WHUIHUAJIBbHOE coKpamieHue. Hampumep, loljk — cmeroch, ot abbpeBuarypsr /ol
(laughing out loud) — BbicMesTh U jk

(joke) — 1ryTUTBH;

3) KOHTAaMMHALUs, WJIM CIMSHUE COKpAIlICHHBIX OCHOB. Hampumep, brogrammer — cHeLHAIHCT
TEeXHHYECKOH chepbl, KOTOPBIN COCPEIOTOUCH Ha Kapbepe U JeaeT OOJbIINe JEHBIH 3a CYET MCIO0JIB30BAHUS
HETIOHSTHBIX HUKOMY KOMITBIOTEPHBIX POIPaMM, 32 KOTOPbIE €My IUIaTAT; 00pa3yeTcs OCPEICTBOM CIIMSHHUS
cioB bro (brother — 6par, IPUATEIb) U programmer — MPOTPAMMUCT;

4) CIOBOCIOKEHHE, TP KOTOPOM YacTO BO3HHMKAeT MeTadopuueckas HoMuHaiwms. Hanpumep, fat-finger
— ommbKa BBOJa (fat — TONCTHIN + finger — manen), firewall — ceTeBoe yCTPONCTBO 3aIUTHI (fire — OTOHBb
+ wall — ctena), bruteforce — o6pyrdopc (brute — TpyObIii + force — cuna), egosurf — srocepputs (ego —
3r0, CaMo + surf — MPOCMAaTpUBaTh BeO-CTpaHHLEbI), googlebombing — ryrnOOMOMHT (google — TOMCKOBas
cucrema + bombing — 60MOapIUPOBKa);

5) ¢dpaszeoobpazoBanue, B paMKax KOTOPOTO BBIACISIOT TPH IPYIIIBI )KaPrOHHBIX (h)Pa3eoNoru3MoB;

6) obuieynoTpedUTeIbHbIE CI0BA JIMTEPATYPHOTO A3bIKa, IOIyYarOle HOBOE 3HaYeHue: shopping cart
— 3TUM CJIOBOM W3HAYaIBFHO HA3bIBAIU KOP3MHBI JUTS MOKYIOK, ITUPOKO HCIIOJIb3YEMBIE B CyllepMapKeTax Io
ceil ieHb. B cdepe MHPOPMAMOHHBIX TEXHOJIOTHH JaHHBIH TEPMHH CTaJl MCIOJIB30BaThCS Il 0003HAUCHUS
ocoboro mHTEep(eiica B MHTEpHET-Mara3uHax, Kyaa IMoJb30BaTelb MOXET J00aBIATh TOBAPhl, KOTOPHIE OH
coOupaercst KyIuThb;

7) 3aMMCTBOBaHHUS M3 IPYTHX NMPO(ecCHOHANBHBIX IUCKYPCOB: astroturfing — CIOPTUBHBIA TEPMHH IS
0003HaYCHNST HMCKYCCTBEHHOH TpaBBl ISl CHOPTHBHBIX IUIOMIANOK (astroturf). B coepe mHPOpMAIMOHHBIX
TEXHOJIOTHH ATOT TEPMUH 0003HAYaeT CO3JaHHE MCKYCCTBEHHOTO OOIIECTBEHHOTO MHEHHS 3a CUET HalMCaHUs
3aKa3HBIX CTaTeil, KOMMEHTapHeB B OJOrax OT «KYyIUICHHBIX» Moib30oBaTeneil. OCHOBOI MeTahopuuecKoro
HepeHoca B JaHHOM Cilydae SIBISIETCS MCKYCCTBEHHOCTH SIBJICHHS (COOTHOILICHHE HCKYCCTBEHHOW TpPaBbl U
HCKYCCTBEHHOTO KOMMEHTapHs);

8) (paseonoru3mpl, cOCTOAIIME U3 KAPrOHU3MOB ITOH ke cdepsl: flame war — CIOp paau Cropa B
MHTEPHET-00IIEHNH, @ UMEHHO OOMEH COOOIICHHSMH B MECTaX MHOTOIOJIb30BATEILCKOTO CETEBOTO OOIICHUS
(HampuMep, B Yartax), MpeICTaBIAIONMI cO00 CIOBECHYIO BOWHY, HEPEAKO yXKe HE MMEIOIIY0 OTHOIICHHS K
nepBoHavYanpHONH npuunHe cropa. CooOlIeHHs MOTYT COJEpXKaTh JIMYHBIE OCKOPOJNEHHS W 3a4acTyio
HalpaBJIeHbI Ha JaNbHelIIee pa3kuranue KoHQIHKTa.

Kax BHIHO W3 NPHUBEACHHBIX NPHMEPOB, CIOBOOOPa30BaTEIbHBIE MOJEIH 4YacTO HCIOJB3YIOTCS JUIs
HOJIy4eHHs] JKaprOHW3MOB OT MeTaOpHUYECKHX OCHOB. DTO CBSI3aHO C TeM, 4TO MeTadopa H3HAYaIbHO
HalpaBJieHa Ha CO3[aHHE KOHLENTYalbHBIX MOjenei, Gopmupys TeM caMbIM KapTHHY MHpa HOCHUTENeH
JTAaHHOT'O THIIA CJICHTA.

Jlaniee paccMOTPHM Iepefady aHIIIMHCKOT0 KOMITBIOTEPHOT'O KaproHa B COOTBETCTBHH C HCIIOIb3yEMbIMU
MeTaopHUIECKUMU KOHIETITOC(hEpaMHu:

1) Metadopudeckuil NEpeHOC UYENIOBEUSCKUX KadecTB, 0ONacTeil KM3HENEeSTeIbHOCTH, YyBCTB U Ip.:
annoyware (dyBCTBO HOCaabl) — HaJO€INBas YCIOBHO-OECIIaTHAs Tporpamma, eyeballs (rmaza) —
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noanucuuku yerayr Uatepuert, guiltware (dyBctBo BuHbI) — IO, mopoxnaroniee 4yBCTBO BUHBL, look-and-
feel (BOBMOXHOCTH OpraHM3Ma BHJAETb, YyBCTBOBaTh) — HPHHIUIBI IOCTPOCHUS M OCOOCHHOCTH
MI0JIE30BaTeIbCKOT0 HHTEpdeiica, sneakernet (KpOCCOBKH, HOTH)») — METOJI IEpeHOCA JAaHHBIX C MaIIMHBI HA
MalliHy BPYIHYIO;

2) cpaBHEHHE C IpECTaBUTEISIMH MHpa (ayHBI: rathole (kpeicuHas HOpa) — oOpa3oBaHHEe KaHaja B
Macce Mmarepuana, code monkey (00e3bsHa) — UENOBEK, HE 3HAIOIIMN OCHOBHBIX QJITOPUTMOB, snail mail
(ynuTKa) — YIUTOYHAS 10YTa, T. €. HE DJIEKTPOHHAS;

3) xakue-1u00 COOPYKEHHsI, IOCTPOCHHbIEC YETOBEKOM: firewall (cTeHa) — ceTeBOE YCTPOUCTBO 3aILUTEHI,

lurk (yxpeiTHE) — CleAnuTh 3a KeM-To B VHTepHeTe, HaXOAsACh B HEBUAUMOM pexume, bar (Opycok) —
TOPU30HTAIBHOE MEHIO, gateway (BOpPOTa) — MaIlINHA-IILTIO3;
4) CXOACTBO C OIpEIETEeHHBIM 3BYKOM: cracker — Kpakep (B3JIIOMIUMK), glitch — TiHTY (BHE3aIHBII

oTKa3), bounce — cpbIB U300paxKeHUs, ping — TepedpachBaTh HH(OPMAIHIO;

5) CXOICTBO KOMIIBIOTEPHBIX JEHCTBHH M BOCHHBIX OOBEKTOB W SIBICHHH: whiz-bang technologies
(opy’kue) — BBICOKHE TEXHOJIOTUH, flame war — BOWHA CIIOB.

Hpyrue meradopryecKHe KOHLENTHI TAKKE HPUCYTCTBYIOT B kKaproHe cgepbl HHPpOPMaLMOHHBIX
TEXHOJIOTHH, OZIHAKO OHU HE TaK YaCTOTHBI.

Takum o6pazoMm, mpodeccCHOHANbHBIE >KApTOHU3MBI MPEACTaBISIIOT COOOW CHHOHHMBI TEPMHHAM,
ynotpedsronmMess B HeopHUUANbHON cdepe KomMMmyHuKanuu. JKaproH B chepe HHPOPMATUOHHBIX
TEXHOJIOTHH 4YacTO ycTapeBaeT M OOHOBISICTCS, OTJIMYaeTcsl OONBLION OKCIpecCHed, a Takxke
MHOTOYHCIICHHBIMA HOBOOOPA30BaHUSMH, KOTOPBIE TPOUCXOIAT 32 CYET IOCTPOCHHS CIIOBOOOPa30BaTENbHBIX
MoJieneid, ppazeooOpa3oBaHus U MeTapOPHI.

BoiBog

B nmaHHO# paboTe OBUIM PAacCMOTPEHBI CIIOCOOBI MEPEBOJA AHIJIOA3BIYHBIX TEPMHHOB, CBSI3aHHBIX C
UHPOPMAIIMOHHBIMU TEXHOJIOTHAMHU.

Cpenyt TEpMHUHOB B IaHHOH Y3KOCTICHMATN3UPOBAHHOI TEMaTHKE BCTPEUaeTCsi MHOXKECTBO ab0peBHATYp U
AQKpOHHMMOB, KOTOpbIe B HACTOSIIMH MOMEHT IPOYHO BOLUIM B AHIJIMIICKYI0 TEPMHHOJIOTHIO B
HH(OPMAIMOHHBIX TeXHOJIOTHsX. I TOro, 4ToOBI NMpPAaBWJIBHO IepefaTh 3HAYEHHE TEPMHHOIOTHYECKON
€IMHUIIBI, OBLT PACCMOTPEH IIEPEBO COKPAILCHUH B 001aCTH HH(OPMAIIMOHHBIX TEXHOJIOTHIL.

CoxpanieHus IIHPOKO PacHpOCTPAHEHBI CPEAN KOMIBIOTEPHOH TEPMHHOJIOTHH, TaK KaK KaKABIH rox B
MHpE TOSBISIFOTCS COTHH M THICSYM HOBBIX MNPOrPAMMHBIX TPOJIYKTOB, BBIYHCIUTEIBHBIX CHCTEM,
KOMITBIOTEPOB, CETEH U T.J., B HA3BAHHU KOTOPBIX Yallle BCEr0 UCIOIb3YIOT IMEHHO a00peBHaTypBI.

CaMble pacmpocTpaHeHHble a0OpeBHATYpBl M aKpPOHHMBI, KaK MPAaBWIIO, 3aIllMCHIBAIOTCS Ha S3bIKE
OpHIMHAJIA, YTO TPUBEIO K Oosiee yriayOlIeHHOMY PAacCMOTPEHHIO 3aMMCTBOBAHHBIX TepMHMHOB. Ha maHHBIH
MOMEHT OHO SBIsIeTCA Hambosee 3(PQPEKTHBHBIM CIOCOOOM 00pa3oBaHHS TEPMHHOB M TEPMHHOCHCTEM B
oGuacti HHGOPMAIIMOHHBIX TeXHOJIOTHi. Cpein 3aMMCTBOBAHHH Pa3sIMyaroT MPsSMble 3aMCTBOBAHUS, KAJIbKH
U CMeIIaHHbIe 3aMMCTBOBaHMs. Tak Kak 3aMMCTBOBaHMS 3aHHMAIOT Ba)KHOE MECTO B ()OPMHPOBAHUM HOBOM
TEPMHHOJIOTHH, CYIIECTBYIOT OCOOCHHOCTH IPH IEpeBOJE 3aUMCTBOBAHHBIX KOMIIBIOTEPHBIX TEPMHUHOB.
Takxe ObLIM TNPUBEICHBI NPUMEPhl HOBEHIINX abOpeBHaTyp cpeid HHGOPMAIMOHHBIX TEXHOJOTHI M
CIOCOOBI MX TEPEBO/IA C AHTIIMHCKOTO SI3bIKA HA PYCCKHI S3BIK.

BMecTe ¢ MOSIBICHHEM HOBBIX NMPOTPAMMHBIX MPOJAYKTOB, B Ha3BAHWH KOTOPHIX aKTUBHO HCIIOJIB3YETCS
AQKPOHHUMHUS, MOSBIAIOTCS M HOBBIE TEXHOJIOTHYECKME YCTPOWCTBA, (GYHKIMM W TPOTPaMMBI, KOTOPBIC
MOJIy4alOT HE TOJIBKO TEPMHUHOJOTHYECKOE, HO M HKAprOHHOC HAMMEHOBaHME UIsi O0OECHEeYEHHUs JIETKOCTH
B3aMOJICHCTBUSL M OOWIeHHS B cdepe MHPOPMAIMOHHBIX TEXHOJIOTMH Kak mpodeccHoHanam, Tak W I
nmrobuTenel. belay BBIIENEHBI 1Ba OCHOBHBIX CIOCO0A BHYTPH aKpOHHUMHHM, TaKHe KaK CIIOCO0 MHHIIHANbHOI
a66peBI/IaLII/II/I U YaCTUYHOC YCEUYEHUE OIHOTO0 MM HECKOJbKHX KOMIIOHEHTOB TEPMHUHOJIOINMYECKOIo
coYeTaHus AJs1 yAo0CTBa MPOU3HOIICHHSI.

H3-3a IOCTOSIHHOTO OOHOBJICHHMSI )KaprOHW3MOB B JITAaHHO#! I1aBe OblIa pacCMOTpeHa crienn@uka nepeaadn
KOMIIbIoTepHOTO cneHra. JKapronusmsl B cdepe HHGOPMAIMOHHBIX TEXHOJOTHH YacTO YyCTapeBaloT H
OOHOBIISIIOTCS, TTOTOMY H3yYEHHE CJICHra NPH MepeBOJie y3KOCIHEHaTbHOH TEPMHHOIOTUH UMeeT OOJbLIoe
3Ha4YeHHe. BBUIM pacCMOTPEHBI pa3iiyMs MEXKIY CICHIOM M jkaproHoM. JIJis jkaproHa xapakTepHa Ooiee
JKECTKasi COLMAIBHO-TPYIIIOBas HAMpPaBJICHHOCTb, CJICHT K€, MOMHMO COOCTBEHHOTO CIOBOOOpA3OBaHMS,
HepeIKo YepHaeT CBOW Marepuall M3 JXaproHa pasHbIX Ipynn oOmectBa. OTin4uMe COCTOMT B TOM, YTO
KAProHMU3Mbl TIOABIAIOTCA B KOHerTHOi’I rpymnme€, 4acto B CBsA3M C KAaKUMH-TO HOBOBBECICHUAMH U
paspaboTKamu.
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Annomayun: 6 cmamve asmop paccmampueaem CpeoHe8eKo8yI0 IUMEPAMYPHYI0 MbICIb NEPCOAILIYHbIX
Hapoooe Xopacana u Cpedneli A3uu, maodCUKCKYI0 U NePCUOCKyio Iumepamypy, 8 npou3eeoeHusx Komopou
cobpanvl yvuue 06pasybl NOI3UU, HAYKU U NPOCEEMUMENbCKUX MPAOUYULl AHMUYHBIX NOIMOE, YUEHbIX U
Mblcaumenei.

T'ymanucmuueckue uoeu maoICuko8 U Nepcos 6 CpeoHue 6eKa ABNAIOMCA CE80e00PASHbIM NPUSLIGOM
20Cn00CmEYIoWe2o Kuacca K MyOpoCcmu u CHpasedIugoCmuy, Ymo A6iAemcs NPUMePOM NPOSPecCUBHbIX uoetl
socmounbix  muicaumeneil. Ilepcuockue u MAONCUKCKUE MBICAUMENU —CHUMANU  2IA6HbIM  YCI08UEM
VCMOUuusoCmu  20cyoapcmed U - 2NABHLIM  YCIOBUEM  YCHMAHOGIEHUA MAKUX —CA3ell  Myopocmy U
CNPasedIUBOCMb MAOHCUKA, €20 CIPEMIEHUE K SHAHUAM U NPOCEEWEHUTO.
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Abstract: in the article, the author examines the medieval literary thought of the Persian-speaking peoples of
Khorasan and Central Asia, the author examines Tajik and Persian literature. His works contain the best
examples of poetry, science and educational traditions of ancient poets, scientists and thinkers.
The humanistic ideas of the Tajiks and Persians in the Middle Ages are a kind of appeal of the ruling class to
wisdom and justice, which is an example of the progressive ideas of Eastern thinkers. Persian and Tajik
thinkers considered by contemporaries of that time the main condition for the stability of the state and the
main condition for establishing such ties is the wisdom and justice of the Tajik, his desire for knowledge and
enlightenment.
Keywords: Khorasan, Central Asia, Amir Khusrav Dehlavi, Rudaki, Firdowsi, Sino, Nosiri Khusrav, Umar
Khayyam, Saadi Sherozi.

VIK 001.021.88

BaxHeifiieit 4epToil HapOIHBIX MPEACTABICHWH M MBbICIeH MepBOOBITHOrO 0oO0IIecTBa, KOTOpas
BBIIBISICTCSl TIPH HM3Yy4YCHHH IAMATHUKOB W PENUKBHH HCTOPHM Ta/PKHUKCKOTO HAapoOja, SIBISIETCS CaMbIi
TPYIOMIOOMBEII U TOYTUTENHHBINA, TBOPEI] COBPEMEHHOTO O0IIEeCTBa.

Cruxu Pymaku, M6n Cuno, ®upnascu, Xaitsima, Myxamman an Xopesmn Capan, Xadusa ykpamaroT
CpPEHEBEKOBYIO NIEPCUJICKO-TAKUKCKYIO JINTEPATYPY U SBILTIOTCS IPEAMETOM TOPJOCTH MUPOBOH KyIbTYpHL. B
IIEGHTPe WX BHUMAHUS B TO BpeMsi ObLT 4eloBeK. VX sydinne M LeHHEHIINe MPOM3BEeeHHs MepeBe/IeHbl Ha
pazinyHbIe A3BIKK MUpa. Benukue ryMaHuCThI, Takue Kak Ycra] Pynaku, 3HaIM HCTHMHHOE KaveCTBO XOPOILIEro
YeJI0BeKa B €r0 YeJIOBEYHOCTU M 1oOpoTe. OH He MBICIHI XU3HU 0e3 1oOpeIx fei. Jenats 1o0po IOMKHO OBITH
CMBICIIOM >KH3HH YEJIOBEKA.
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Kak nost-rymanuct Pynaku 3amuman Tpyasmuxcst 1 60posics npoTus yraetenus. OH mponarananpoBait
COIMAIBHYIO YeJIOBEYHOCTH, TO €CTh TOPXKECTBO UEJIOBEYHOCTH, CIIPABEJIMBOCTH M 100pa BO BCEX CTOPOHAX
9eJI0BEeYeCKHX OTHOIIeHHni. CllelyeT OTMETHTS, YTO JIIOAU OBLTH OJIIKe K 00IIeYeI0BeYeCKIM HPABCTBEHHBIM
LEHHOCTSIM.

I'ymaHnCTHUECKHE MBICIH U HIEH, MOOMIPEHNe TPYIOIIo0Hs, T000Bs K PoauHe, 4ecTHOCTh — KadecTBa,
uMeronre 00JbIIoe 3HaUeHNe B Haie Bpems, B XXI Beke.

A0y Paiixan Myxamman bepyHu — u3BeCTHBIN IpeACTaBUTENb CPEIHEBEKOBOM HAyYHOM MbIciu. bepyHu
pomuncst B 937 rony. OH poxmuiics B Xope3me, KOTOPBI ObUI CaMOCTOATENFHON NMPOBHHLKEH IO pacmaga
rocyaapctBa CaMaHHUIIOB U CIaBHJICS CBOMMH y4E€HBIMU.

Cam bepyHu ObIT cBHIETENEM HEMPOCTOH JKH3HM YUEHBIX M TPYAOIIOOHMBEHIX JIIOJEH, CBOMMH IJa3aMH
BUJIEN, KaK MPHUTECHsUIAa BiIacTh. Kak mucartenb-TyMaHHCT M HCCIENOBAaTeNlb, OH IPOSBIUI COCTpPAamaHHE K
OCIHBIM W TIBITANICS HAy4YHTH JoAed ObITh noOpbiMu. C ero TOYKHM 3peHHs, JOOpOAETENbHBIH YelOBeK He
HMeeT HUYero, KpoMe caMoro ce0si 1 CBOero MMyIIeCTBa, HO B CBOE BpeMsl OH Opail Ha ce0s JOITH IPYTHX,
CTpajai 3a uX OJlaronoyiydre M, He CKYILICh, pa3JaBall JapoBaHHOE eMy borom GorarcTBo Ha HapoX, OYeHb
LEHUT 100pOTy U A0OpOoXKeTaTeIbHOCTh. To ecTh 100poTa U GnarokenaTeNbHOCTh JOJDKHBI OBITH TOKAa3aHBI
Ha JIene.

Bepynn KoHCTaTHpOBal, 4TO OOLIECTBO M TOCYJApCTBO INPEACTABIAIOT COOOH IMOIMTHYECKHE COIO3HI,
BO3HUKIINE KaK CyBEPEHHBIH COI03 JIHOJAeH A oOecredeHHs B3aHMHOTO OJaromoirydusi, yIOBIETBOPEHUS
obmux 1norpeGHOCTeH, COXpaHEeHHs OOIIECTBEHHOTO CTPOs, COIJIAacHsl U CHPABEUIMBOCTU B YEIOBEUECKHX
OTHOIICHUIX. JTO HACTOSIINH TyMaHU3M.

[Mocne ®upaoycu APYruM JINIIOM TaPKUKCKOH HAyYHOW U JINTEPaTypHOI KyJIbTYpHI ClieyeT Ha3BaTh A0y
Am u6n Cuno — mnosta, ¢unocoda, Bpaua, My3blKaHTa, MacTepa apabCKOro s3blka M IEPBOTO OCHOBATEI
MEPCUICKO-Ta/IPKUKCKON HayYHOU TEPMUHOJIOTHH.

CuHo poamics B TaJKUKCKOM ceMbe M BBIPOC B Cpele, IJe BBIPOCIM TaKHe TeHUW, Kak Pymakwy,
ODupnoycu, @apodu, bepyru u apyrue. CuHalicKuii IEpHOA — 3TO NEPHUOA BO3POXKIACHUS YUCTOH KyIbTYpHl U
JIPEBHEBOCTOYHOH KyIbTYpHL.

Ienarornueckne uaen CHHO HAaNUIM OTpaKEHHE BO MHOTHX €ro npowsBefeHusX. OH HallOMHWI, YTO
TOJIBKO 4Yepe3 BOCIHTaHUE PEOEHOK MOXKET Pa3BUBATHCS JYyXOBHO M (DM3MYECKH, BEIb YHCTOTA M YECTHOCTH
BXOIST B NPUBBIUKY peOEHKa C paHHEro Bo3pacTa, a OE3HPABCTBEHHOCTh IPUBOAUT K HEKPAaCHBOMY
XapakTepy.

Best mestensHOcTs VIOH CHHBI Kak y4eHOTo, Bpada, MO3Ta M MBICHUTENS, a TAaKXKe COBOKYIHOCTD
MpUOOPETEHHBIX UM 3HaHWH UMENN ONpPEENeHHYI0 COIMANBHYI0 U T'YMaHHCTHYECKYIO HalpaBIeHHOCTh. OH
TIBITAJICSI TOCTABHUTH 3HAHUS HA CIYKOY denoBeky. OH OblT yOSKICH B TBOPYECKOM IOTEHIIMATIEC YETOBEKa.

AOby bakp Myxamman 3akapusi Pa3u, H3BeCTHBII MBICIHTENb BTOPO MTOJIOBUHBI JEBATOTO BEKa U MEPBOM
YEeTBEPTH JECSATOrO BeKa, POJMICS B ropoje Paii, KOTOpbIH ObUT OMHUM U3 HAYYHBIX U KyJIBTYPHBIX IIEHTPOB
HUpana.

3akapust Po3u BeIpa3uil CBOM MOJMTHYECKUE U COLMATBHBIE B3IJISABI BO MHOTUX CBOMX Hay4HBIX paboTax.
Ero sTuueckue B3rIsIbI OTPaXKEHBI, B YaCTHOCTH, B TpaKTaTe 1o ncuxuarpud. CoriacHo pacnpoCTpaHeHHOMY
B CpeJHHE BeKa MOBepbIo, 3akapus ap-Pasu pasjgennn MeIWIMHY Ha ABE YaCTH: (GH3WUECKYIO U TYIIEBHYIO.
CornacHO 3TOMy B3Iy, GU3MYECKas MEJHI[IHA — 3TO HayKa O MPEAYNPEXICHUN U JICUCHUH 3a00IeBaHIH
YEJOBEYECKOTO TeNa, a INCHXHMATPHsS — 3TO Hayka OO WCTpaBIEHHM YeITOBEYECKOH HPABCTBEHHOCTH M
COBEPIICHCTBOBAHIN HPABCTBEHHBIX KAUECTB U MOCTYIKOB YETOBEKA.

CpeIHeBeKOBbIE MBICIUTENN CUUTAIN, YTO MCTOYHHMKM YETOBEYECKHX IOCTYIKOB, XOPOUINX M IUIOXHX,
3aBUCAT OT €r0 AyXxa. ﬂﬂﬂ HUX AYXOBHas MEIUIMHA NMOHUMaJIaCh KaK YYCHHE O IYTAX U METOHAX, croco6
BOCITMTAHUS B YEJIOBEUECKOM TEJI€ YUCTOM HPaBCTBEHHOCTH.

3akapust Po3u cumran 3THKY HayKoH, KOTOpas y4uT JIIOJEH MyTsAM M CPEACTBaM B3palIMBaHUS AOODPBIX
HpPaBOB U YCTpaHEHUS YPOACTBA. I‘IGJ’[OBBK, OCBe}lOMJ’[eHHbIﬁ O HAayK€ U 3HaHUAX, — ITO My}lpbll\/'l YCJIOBCK,
KOTOPBIH KOHTPOJIUPYET CBOM >KEJIAHUS U SMOIINH, YTOOBI HE IT0J[IaBaThCsl YAOBOIHCTBUSIM MOMEHTA.

W3 n3ydenus upeit u Mpicieit 3akapuitn Posn crexyer, 9To 3THKa B OpraHH3Me 4YeloBeKa (OpMHPYeT
0OpyI0 HPAaBCTBEHHOCTb, IPABIIIFHOE IPEACTABICHHE 00 OTPUIATEIBHBIX U ITOJOXXUTENBHBIX KauyecTBaX.
W3yuas 3T0 yueHne, 4eJIoBeK TakXKe 3HAKOMUTCS CO CBOEH NMPHUPONOH, TyXOBHOH SHEprHel, CMBICIIOM >KHU3HH
U 4EJI0BEYECKOM JACATCIIbHOCTH, YUUTCS HACJIAXAATHCA KpacOTaMH XU3HU U I/ISGCFaTb crpaﬂaHnﬁ.

HpasctBennas Teopus 3axapuu Po3u ocHoBaHa Ha MeTojae HacnaxiaeHus. Ha ocHoBe 3toro meroza
AQHATM3UPYIOTCS M OOCYXIAIOTCS BCE BOIPOCHI YENOBEYECKOH MOpand M o0pa3a KU3HU. 3HauyeHUe
«HACNAXJCHHUS» MBICIUTEINb IOSCHACT TEM, YTO HACIAXJACHHE eCTh cBOOOMa M M30aBlIEHHE OT CTPaJaHUi.
VY 10BOJIBCTBHE TIOMYYaeTCsl TOJNBKO 3a CUET NMPSIMOro BO3AeicTBHs OONH. YIOBOIBCTBHE — 3TO UYyBCTBO
pazoCcTd M CYACThs, a CTpaJlaHue — 3TO KauecTBO Iedanu u rops. Korma Bo3zmeicTByromas Cuia U3MEHSeT
€CTECTBEHHOE COCTOSIHME 00BEKTa BO3IEHCTBHS, MOSBIAIOTCS OOJb U CTpaJlaHue, a KOT/la €ro eCTECTBEHHOE
COCTOSIHUE CTAOMIIM3HPYETCS, TOSBISIETCS] YyBCTBO YAOBOJIBCTBHSI.
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Bonpoc mynpoctu u 3HaHHS 3aHUMaeT ocoboe MecTo B 3THKe 3akapuiin Po3u. MimMeHHO uepe3 MyznpocTsb
YeJIOBEK IT03HAeT MUP CBOETO OBITHS M CaMOTO Ce0sl, JOCTHUTAeT TIyOMH CBOEr0 BHYTPEHHEr0 MHpa M CBOMX
HHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH, OIpemeNsieT WCTHHHOCTh CBOETrOo 3HaHWs. OThka 3axapuu Po3um 1o
CYLIECTBY SIBJICTCA T'yMaHUTapHOW 3TuKoOH. Ero ydeHue oT Hayanga 10 KOHLIA OCHOBAHO Ha YEIOBEUECKHUX
uaeanax.

C Touku 3peHus 3akapuiin ap-Pa3u, 4ernoBek mo cBoel MpHpoje OiarokenareieH, U 3TO KayecTBO
MPOSABIAETCSA B TOM, UTO UENIOBEK XKenaeT J00pa APYTHM M X0deT, YTOObI JPyrue UM JIydIle, YeM OH CaM.
Ecin kxTo-TO XOUeT caenaTh Jr0oJeld HECUACTHBIMU M CYACTIMBBIMH, OH 00s3aTeNIbHO OOJIEH UM HY)KHAeTCsl B
MICUXUATPUIECKOM JICUCHUH.

Ortndeckoe ydeHue 3akapuiin Po3um ummeer Oonblnoe 3HAYeHHE CpeaM MbBICIeH W WAeH Ipyrux
CpeHEBEKOBBIX MBICIHTENEH, TaPKUKCKIX, IEPCHACKUX M apaOCKHUX MBICTUTENEH.

[ManTOMMMBI ¥ HpaBCTBEHHBIE pa3MBIIUIEHHs XaisMa MHOTOYHMCICHHB. [lo MHEHHIO T109Ta,
COBEPIICHHBIM YEJIOBEKOM MOJKET CTAaTh TOJIBKO YEIOBEK, 00JIaJafomunii BCeMH MIPAaKTHIECKUMH M HICHHBIMI
KadecTBaMHU, CEpbe3HbI U YMHBIM B Haykax, CTOHKHH B aedictBuu. B cBoem mpoussenecHun Ymap Xaifsm
paccy)xfaeT o LeNsSX M CPEeACTBaX BOCIUTAHMS, 00 OTHOIIEHMSIX UYeNOBEKa M PEallbHOTO MHpa U APYTUX
BOIIpOCaX.

Kak BUIHO U3 KpaTKOro aHanu3a TBOpYecTBa XaisAMa, ero ryMaHH3M BO MHOTOM OCHOBAH Ha NPHHIUIIAX
CIPaBeAINBOCTH, 3APABOTO CMBICIA M CBOOOIBI UENIOBEKA OT YTHETEHHS! CBEPCTHHUKOB. BooOmie moHsTHs
«cBO0O/MA» M «CIPaBEIUIMBOCTHY», CO3JaHHbIE borom s BceX, SBISIIOTCSA LEHTPAIBHBIMH B TEOPHH
4eJI0BEYECTBa.

Bompoc BocnuTaHUs MOJPACTAIOIIETO MOKOJEHHS B JyXe I'yMaHH3Ma M CBOOOJIBI SIBISIETCS ONHUM U3
Ba)KHEHIINX COLMAIbHBIX BONPOCOB. B cBsA3u ¢ 3TuM J[KamMu CUMTAaET, YTO 3HAHUS OCBEIAIOT YEJIOBEKY
KHU3HEHHBIH MyTh U YCTPAHSAIOT MPOOJIEMBI U MPENATCTBHA. JPKOMH TakKe MOTYEPKUBAET pOIb 00pa30BaHUs B
(dopMupoBaHUH JTHYHOCTH pebeHKa. OHa CUUTAET, YTO BOCIUTAHHE MOXKET IIOMOYb IIPUBHUTH JETSIM YyBCTBO
YEJIOBEYHOCTH.

CrienyeT OTMETHTH, YTO UTOTOM I PE3YJIBTaTOM CPEIHEBEKOBOH JIUTEPATYPHOH MBICIH TEPCOS3BITHBIX
HapoznoB Xopacana u CpenHelt A3uu siBisiercst TBopuecTBo [kamu. B ero nponsseneHusx coOpaHbl JIydmime
00pas31bl M0I3KH, HAYKU M IIPOCBETUTENILCKUX TPAHUIIMH aHTHYHBIX TI03TOB, YYEHBIX M MBICIUTENCH.
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CoBpeMeHHBI STanm  pa3BUTHsl oOIIecTBA € 0COOOH OCTPOTOH IoOcTaBWI IpoOiieMy OOydYeHUs
BBICOKOKBATM(HIIUPOBAHHBIX  CIICIHAIMCTOB, HE  TOJNBKO  OONAJaloOIMX  BBICOKHM  yYPOBHEM
npoeCCHOHANBHBIX 3HAHHH, HO M TOJJCPKUBAIOLIMX OSTOT YPOBEHb Ha INPOTSHKCHHHM IPAKTHYECKOH
JeSATEeNbHOCTH. TeMIIBI TPHPOCTa HAyYHOH wWH(POpPMaLuK, OBICTpPOE CTapeHHWe 3HaHWi TpeOylT oOT
CHeNHaIUCTa TOCTOSHHON paboThl Han co0oil B 00JacTH HWHTEIUICKTYaJbHOW M MPOQEeCCHOHATBHON
HO/ATOTOBKH.

B cBs131 ¢ 5THM (opMHpOBaHIE YMEHHH CaMOCTOSITEIbHOM paboThl IPHOOPETaeT OrpOMHOE 3HAUCHHUE.

CamocrosTensHas pabota cryneHToB (CPC) - 3T0 HeoTbeMiIeMast 4acTb COBPEMEHHOTO MEAarornuecKoro
nporecca. OpraHusanys ¥ BBIIOJHEHHE CaMOCTOATENBHOW paboOThl - 3TO HE JMYHOE AENO CTYICHTa, a
ynpaBieHueckass (GyHKIMsS BBICIIMX Yy4YeOHBIX 3aBECHHH W 3agada HpodhecCcOopCKO-NPEroaBaTeIbCKOro
koiutekTuBa. CamocTosiTenbHAs paboTa GOopMUPYET MO3HABATENBHYIO aKTHBHOCTH CTYIEHTA, CIOCOOCTBYET
OTBETCTBEHHOCTH M OPTraHM30BaHHOCTH, pPAa3BHBAET TBOPYECKHH TOJXOA K pEIICHHIO Y4YEOHBIX U
po¢eCCHOHATBHBIX TPOOIIEM.

Bompockl opraHu3aliyl CaMOCTOSTENbHOH paboThl CTYJEHTOB aKTHBHO OOCYXKIAIOTCS CPEAH Hay4YHBIX
HCcleloBaTeNel, 3aHUMAOLUXCsl MelaroTuKoi BbIcIIeld IIKoabl. M JIeHTMOTHBOM BceX craTeil sBIseTCs
BOCIMTaHUE CO3HATEJILHOTO OTHOIICHUS CTYAEHTOB K OBJAJCHHIO TEOPETHYECKUMH M ITPAKTHYECKUMHU
3HaHUsIMU. OCOOEHHO Ba)KHO, YTOOBI CTYJEHTHI OBJIaAEBAM CrIoco0aMH HOOBIBAHUS 3HAHUM, T.€. HAYYHIHChH
YUYHUTBCS, YTO 4YacTo OBIBaET BakHEE, YeM BOOPYKHTh MX KOHKPETHBIMH 3HaHUSAMH. OCHOBHBIE HAaBBIKH H
YMEHHUSI CaMOCTOSITEJIbHON paboThl MOKHBEI copmupoBaThesi emie B cpenHeil mkone. IIpernonaBatensm
HEO0OXOMMO TOMOYb CTYAEHTaM B OpraHU3allHH, IJIAHHPOBAaHUU HX CAMOCTOSATEILHON paboThl, @ BOSMOKHO H
B IIPOBEJICHHN «MACTepP-KIaccay.

Hona storo Buma pa®oTHl yBeTHUYHBAaeTCS MOCTOSHHO. CrienoBarenbHo, opranmsanuss CPC sBisercs
Cepbe3HON 3ajauell B COBPEMEHHOM 00pa3oBaTeNbHOM mporecce, a s 3()(EeKTHBHOCTH 3TOr0 BHIA
NIeITeNbHOCTH Tpedyercst pa3paboTka ee KOHIENTYyalbHBIX OCHOBaHMH. M, mpexiae Bcero, ONpeaenuTh
TPAKTOBKY ITOHSATHS «CAMOCTOSITENIbHAs pab0Ta CTYAEHTOBY»: 9TO aKTHBHAsI TBOpUECKasi paboTa CTyJCHTOB, T/e
CaMOCTOSITENFHO TPOSIBISETCS] CIOCOOHOCTh CTaBUTh 33Ja4d M HAXOAUTh MOAXOIbI K HUX PELICHHI0. DTO
OpraHM30BaHHas CHCTeMa OOY4YEHHs II0Ji PYKOBOJCTBOM IpEHOAaBaTelis, KOIJia OH BBICTYMAaeT M Kak
opraHuzaTop paboThl, U KaK KOHCYJIBTaHT 10 caM0o0pa3oBaHui0. Mbl OyaeM HPHACPKUBATHCS CIEIYIOIIeH
dbopmymposku: «CamocrosiTenbHas paboTa - 3TO IUIAHHpyeMash paboTa CTYAEHTOB, BBINOJHSAEMAas IO
3a/IaHHIO M TIPU METOANYECKOM PYKOBOJCTBE HPEMOIaBATEIS.

B MOHMMaHHH CTYICHTOB CaMOCTOsTeNbHas paboTa - 3T0 pabora Oe3 ydacTHsi HperojaBaTelns, MO ero
3aaHuI0, 0e3 KOHCYNbTAlMi, T.K. OYeHb HEOOJBIIOH MPOLEHT CTYASHTOB oOpalaercs 3a MOMOIIBIO K
IPEo/aBaTelIio.

®dakropamu cHmkeHus: kadectBa CPC SBISIOTCS HEyMEHME CTYAEHTOB IUIAHUPOBATh M OPraHU30BLIBATH
9Ty AEATEIBHOCTH, a 3a4aCTyI0 U OTCYTCTBHE 3aHHTEPECOBAHHOCTH B HEHl.

BaxxaeiMu ycnoBusiMu B opranuszaimi CPC u moBbinieHnn ee 3(G(EKTHBHOCTH SBISIOTCS HAIUYHE H
JOCTYITHOCTh HEOOXOAMMBIX M CHPABOYHBIX MaTepHanoB. Kak TNpaBHio, CTYIEHTHI IIPEANOYHTAIOT
UCIOJIb30BAaTh TAKHE HCTOYHHKM 3HAHWM, Kak Y4eOHHKH, JIEKIHOHHBIE MaTepuajbl, METOJUYECKUEC
pa3paboTku mpenopaBareneidl. PaGora ¢ IepBOMCTOYHHMKAMH, MX KOHCIIEKTHPOBAHHE IO OIpeeTIeHHBIM
BOIPOCAM BBI3bIBAIOT 3aTPYAHEHHE U HECIIOCOOHOCTD BBIICIUTD INIABHbIE, KITIOUEBBIC OJIOKEHHS.

87



Jlst CTyIEHTOB C HU3KUM YPOBHEM TO3HABATENbHON CaMOCTOSATEIBHOCTH JOJKHBI OBITH 3alIaHUPOBAHbI
MOCHJIbHBIE 3a1aHMs! (M3YYUTh TOT WJIM HHOHN BOIIPOC, TEMY, BBIITOJIHUTH 3alaHus [0 YKa3aHHOMY 00pasiry).

Jnst CTyIeHTOB, HAXOJIIMXCS HAa CpPEeJHEM YPOBHE pPAa3BUTHS, MAIOTCS 3aJaHMS PENpPOIYKTHBHO-
TBOpUECKOTo Xapakrepa (pedepar, 1oknazx, 00630p OHOIHOrpahIIecKUX NCTOYHIKOB).

Jnst Tex CTyIeHTOB, KOTOpPBIE IEMOHCTPHPYIOT BBICOKMH YPOBEHb pa3BHTHA I03HABATEIHHOM
JIeATeTbHOCTH, JOJDKHBI OBITH 3aJlaHMSl TBOPUYECKOTO XapakTepa (BBINOJHEHHE 3afaHUNl IOBBIIICHHON
CJIO’KHOCTH: TBOPUYECKHUX PaboOT, KPOCCBOPIOB, 00OOIIEHHUHT 10 TeMaM U T.1.)

3amaum I8 KaXIOW TPYNIBI CTYACHTOB, COOTBETCTBEHHO M CaMOCTOSITeTbHAs pabora, OyIyT pasHBIMH,
TpeTIoaBaTeNb JODKEH 3apaHee BBICTpouTh cucteMy CPC, yunthbiBas Bce ee (OpMBI, IIenH, 0ToOpaTh yueOHYIO
HMHGOPMAIMIO ¥ CPEeJCTBa ITeJarorndeckoil KOMMYHHKAIMH (y4eOHUKH, MOCOOUS, KOMIBIOTEpPHBIE IPOrPaMMBbI),
TIPOJTyMath POJIb CTYJICHTOB B 3TOM IIPOLIECCE ¥ CBOE YUaCTHe.

VY GoNBIIMHCTBA CTYJEHTOB HEPBOTO Kypca HABBIKM CaMOCTOSTENBHOH paboThl He cHOpMUPOBAHBI U
niepe] IperoaBaTeeM CTOHT 3a5ada ChOpMHPOBATH ST HABBIKH.

OmnebIT paboTe! Ha 1-BIX Kypcax ¢akynasreroB TI'TY mo3Bomwmn Beiaenuts 3 3Tana GopMupOBaHHS yMEHUH
U HaBBIKOB CaMOCTOSITENbHOH paboThl B paMKaX S3BIKOBOM MOATOTOBKH: DPELENTHUBHBIA (pELENTHBHO-
KOHCTPYKTHBHBIN ), KOHCTPYKTUBHBIN (KOHCTPYKTUBHO-TBOPYECKUI), TBOPUECKHUI (CHCTEMHO - TIOUCKOBBIA).

IepBorii 3Tam - oOydyeHHEe METOAMKE YTEHHsA, paboTe CO CIOBapsIMH, CaMOCTOSITEIFHOMY H3y4YEHHIO
MAaTepHaIoB MO CHENUATBHOCTH C TOCTEAYIOIINM U3JI0KECHHEM.

Bropoii sram - pa3BHTHE CHOCOOHOCTH AHAIUTHYECKH MBICIHTH, 0000IaTh, 4eMy CIOCOOCTBYeT
TBOpUYECKOE OOCYKIECHHE IPOOJIEMHBIX MAaTEepHAIOB IO CHELHAIBHOCTH, OOCYXIeHUE Hepenad y30eKCKoro
TEJICBUACHHS, KacalOIIMXCsl BOIIPOCOB CIICNHANBHOCTH, pabdoTa II0 MarepHaiaM y4eOHBIX IHCKYCCHUH,
OpraHM3alys TEMATHIECKUX YYEOHBIX Npecc- KOH(epeHIHH.

Tpernit sTam - U3JI0)KEHNE B MICBMEHHONW U YCTHOH (hopMe CyITHOCTH Mog00p (HaKTOB U apryMEHTOB JUIs
000CHOBaHHS TE3UCa, WIMIOCTPUPOBAHKIE 00CYKIaeMOro MaTepHana.

Tpernit aTan BKkIrodaeT B ce0s Takyto paboTy, Kak:

1) urenne u npobIeMHOE 00CYKICHHE MAaTEPHAJIOB 110 CIICIIHATbHOCTH;

2) TeMaTHYeCKHH 0030p MaTEpPHUAJIOB I10 CIIELHATBLHOCTH.

Xapakrep camocTosTenbHoi paboTsl cTyneHToB (CPC) B paMKax sS3bIKOBOH IOATOTOBKHU ONPEEIIICTCS:

1) 6roxeToM BpemeHH, oTBeieHHbIM st CPC;

2) HaleIeHHOCTBIO CTYACHTOB Ha KOHEYHBIH pe3yJIbTaT;

3) HayMYMeM MaTepHaa;

4) chpopmupoBanHbIM HaBEIKOM CPC;

5) ypoBHEM TpeGOBaTENHHOCTH K chopMUpOBaHHBIM HaBbikaM CP 1 kauecTBY BBIITOJTHEHHOTO 3a/IaHMSI.

OT00p M opraHM3alys S3BIKOBOTO MaTepralia CTYIEHTOB C y30€KCKUM SI3BIKOM OOYYEHHUS TPOBOMSTCS C
OpHeHTalMel Ha onpe/eaéHHbIe cepbl 00LMIeHHs ¢ yIETOM AalbHEeHIIeH IesTeIbHOCTH CTYJeHTOB.

Ha dakynsrerax TI'TY, rae y4yarcst Oyayniye CreUannucThl, ye Ha 1-oM Kypce Hapsty ¢ JIEKLIUSIMH T10
001eo0pa3oBaTeNbHBIM JUCIUIUIMHAM (XUMUsI, (U3MKA, MaTeMaTHKa) CTYAEHTHI CIYIIAIOT JIEKIHH II0
crerpansHocTH. [IpakTHKa, 1abopaTopHble M KypcoBble pabOTHI, UYTeHHE y4eOHOW M HAay4HOH JIUTEpaTypHl -
BOT Te C(Qephl, IJAe HCIONB3YyeTCs S3BIK CIEMHAIFHOCTH. OTO HEOOXOAWMO YUYHTHIBATH B SI3BIKOBOH
MOATOTOBKE.

B mepBoMm cemecTpe KOPPEKTHPOBOYHBIM KypC BKIIOYACT UK 3aHATHI 1O S3BIKY CIEIHATBHOCTH.
CucreMa 3ajaHui K TEKCTaM BKJIIOYAET 3 THIIA 3aJaHHUMH:

1) mpeaTeKcTOBbIC Ha CHATHE JISKCHYECKHX TPYIHOCTEH;

2) Ha pa3BHTHE HaBBIKOB ayJJMPOBAHUS U PEMPOSYKTUBHOTO TOBOPEHHUS;

3) Ha pa3BUTHE HaBBIKOB MUCbMEHHOMH peun.

OCHOBHO# Kypc npu3BaH c(h)OPMUPOBATH y CTYICHTOB HABBIKU PAabOTHI C TEKCTOM MO CIELHATBHOCTH MO
PYKOBOJCTBOM IpEMoiaBaTeIs U [IPU CaMOCTOsTENbHOIT padoTe.

B pamkax HayqHOTO CTHJISL PeUM JAIOTCS YI€OHO-HAYIHBIC TEKCTHI, B KOTOPHIX M3JI0)KEHBI OCHOBBI HaYK C
mpsAMOi afpecanyel OyAyImMM CIIENMAINCTaM; HAydHO - MOMYJSIpHBIE TEKCTHI, TJe B JOCTYIHOH H
3aHUMATeNLHON (hopMe IpeACTaBICHBI T€ WM MHBIE HayYHBIE CBEICHUS IJISI HECTIEIHAINCTOB, CIIOCOOHEIE
BBI3BATh WJIM TOJJIEPKATh MPo(ecCHOHANBHBIN HHTEpeC K onpenenéHHol mpobieme. Takolt Marepuan naért
0oJTbIlIe BO3MOXKHOCTH BBIXOZIa B PeUb, CIIOCOOCTBYET Pa3BUTHIO KAK MOHOJOTHUECKOM, TaK U TUAJIOTUUECKOM
peuu CTyIeHTOB Ha MaTepuaie Oynymieil crieliuanbHOCTH.

OOy4enne pedeprpoBaHHI0 HAYYHOIO TEKCTa CTYJCHTOB BY30B TEXHHYECKOTO MPOQMIIST BO3MOXKHO Ha
OCHOBE CTaTeii HAy4yHOro XapakTepa, CBS3aHHBIX CO CICHHAIbHOCTBIO CTYICHTOB U CTPYKTYpPHOI
YHHBEpCAIbHOH MO/IeNbI0 yaeOHoTro pedepara.

OnruMusanuu  mponecca oO0ydeHUs pedepHupOBaHMIO MOXKET CIIOCOOCTBOBATh CHCTEMa 3aIaHHH,
peanu3upyromas OJJuH U3 BO3MOXKHBIX ITOJX0M0B K 00YUEHUIO peepHpPOBAHHIO:
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- 3a/JaHus, HampaBleHHbIE Ha BHIPAOOTKY y CTYJAEHTOB IIOHMMaHUs Iened M ocoOeHHocTel
pedepupoBanns, OCO3HAaHHE OPUEHTHPOBOYHON OCHOBHI (CTYHEHTHI CaMOCTOSITENBEHO MENAOT BEIBOJ O
XapaKTepHBIX OCOOEHHOCTIX, HpHCYMUX pedepary: ocobas KOMIO3UIHOHHO-CMBICIOBAsI CTPYKTypa H
CTaHapTH3NPOBAHHOE SI3BIKOBOE OhopMIICHHE);

- 3aJaHys, HalpaBJICHHbIE HAa ()OPMUPOBAHNE HABBHIKOB M YMEHHH SI3BIKOBOTO odopmieHHs pedepara —
BBIOOpa M HCIONB30BAaHUE COOTBETCTBYIOUIMX pedepary, Kak 0co0OMy KaHpy HAy4HOTO CTHJISI PEuH,
SI3BIKOBBIX CPEACTB (JIEKCHYECKUX CPEJICTB U CHHTAKCUYIECKHX KOHCTPYKIIHIA);

- 3a/IaHus], HAIIpaBJIeHHbIE Ha (JOPMHUPOBAHIE HABBIKOB U YMEHHUH NMPOH3BOAUTH HH()OPMATUBHBINA aHAIN3
cTaThy (YMEHHs OINpEIENATh OCHOBHYIO MpOOJIEMY CTaThbM, XapakKTep CTaThH, CMOCO0 apryMeHTalUH,
BBIZIEJIATH CMBICIIOBBIE YaCTH CTAaThH, ONIPEAEISITH X OCHOBHOE COZEpIKaHHE);

- 3aJaHus, HalpaBieHHble Ha (OPMUpPOBAHHE HABHIKOB M yYMEHHH BBIPKCHUS CYOBEKTUBHOH OLCHKH
(YMeHnsI aHaIM3MPOBAThH OCHOBHBIE NMPOOJIEMBI pedepupyeMoi CTaThH, BBHIPXKATh CBOE MHEHHE IO MOBOLY
CY)XZIeHNH aBTOopa pedepHpyeMOro HCTOYHHKA, NABaTh OLEHKY HAyYHOTO YPOBHS pedepupyeMoil cTaThby,
oIpeNeNsITh e€ JOCTOMHCTBA M HeJJOCTaTKH, Ha3HaYeHNne, afipecaT  T. I1.)

- 3aJlaHNs, HAallpaBJIEHHbIC Ha ()OPMUPOBAHUE HABBIKOB M YMEHHUS 000011aTh HHPOPMAIIHIO IBYX U Ooiee
HCTOYHUKOB (CTYAEHTHl aHAIM3UPYIOT JIOTHYECKH BO3MOXKHBIE BAPHAHTBHI COOTHOIIEHUS HMH(MOPMATHBHOTO
coJiep KaHMUsI TEKCTOB U ONPEACIAIOT HanboJee paluoHAIBHBIA crioco0 00beANHEHNS HH(POPMAIIUU B KAXKIOM
KOHKPETHOM CIIydae);

- 3aJaHusA U OCYLIECTBJICHUS CaMOKOHTPOJIS (CTYIGHTBI JENalT IOMBITKY CaMOCTOSTEIBHO
[IPOaHAIM3UPOBATH CBOIO PabOTy - OLEHUTH A3BIKOBYIO IIPAaBUIIBHOCTD pedepaTa, 0COOEHHOCTH KOMIIOHEHTOB
€ro CTPYKTYPHI - H BHOCSAT HEOOXOJMMBIE KOPPEKTUBBI; NCIIOIB3YIOTCS KIFOYH IS CAMOKOHTPOJIS).

IpemnoskeHHass cucreMa 3aJaHMl MOXKET OBITH IIpEJCTaBlIeHAa B BUJIC KOMIIBIOTEPHOW IPOrpaMMBI,
MpeIHAa3HAUYCHHON I CaMOCTOSTETbHOH BHEAyJUTOPHOH pabOTHI CTYAEHTOB, YTO IO3BOJHT KaXKAOMY
CTYIEHTY BBIOPATh ONTUMAIBHBIA PEXKUM PabOTHI B COOTBETCTBHU C €r0 HHANBHIYAIbHBIMH BO3MOXKHOCTSIMU
U CLOCOOHOCTSIMH.

Llens A3bIKOBOI MOArOTOBKM HAa OCHOBHOM WU 3aBEpIIAIOINEM 3Tamax oOydeHHs - (GopMHpOBaHHE Kak
SI3BIKOBOH, Pe4eBOi 1 KOMMYHHKAaTHBHOM KOMIIETCHIINH, TaK U NMPO(eCCHOHATbHBIX HABBIKOB, U YMEHHI.

[penonaBarenu s3p1k0BBIX Kadeap TI'TY aenaroT MOMBITKY PEMIUTH Psili BOMPOCOB YYEOHOTO IMporiecca,
TaKHUX Kak:

- 11eeco00pa3HOCTh M ONpPaBJAHHOCTh BKIIIOUEHHS MPAKTHYECKOTO Kypca PYCCKOTrO S3bIKa B OOLIMil
y4aeOHsIi npotece paxynpreToB TI'TY;

- CBSI3b SI3BIKOBBIX yIEOHBIX AUCIUIUIMH U CHEIUATBHBIX TUCIHUILINH;

- TIO3TamHOE BBEICHHE BUAOB PalOT, OOYCIOBICHHBIX Y4eOHO- MPO(ECCHOHATEHBIMHU ITOTPEOHOCTSIMU
CTY/ICHTOB;

- ampo0amus METOJMKM II03TamHOro  (OpMHUpOBaHMS  HABBIKOB  CaMOCTOSITENBHON  paboThl,
MICUXOJIOTHYECKOT0 HAOIIOICHNS, JIOTHYECKOT0 U3y4eHUsI OCOOCHHOCTEH A3bIKa CHEIHAIbHOCTH.

AHanm3 mporpaMm Mo S3bIKOBOH MOATOTOBKE CTYJEHTOB TEXHMYECKHX (akyJIbTeTOB By30B PecrmyOmuku
VY30eKiCTaH MO3BOJIMII ONIPEAETUTD BO3MOKHOCTH ITOITATHOTO (OPMHUPOBAaHMS POPECCHOHATBHBIX YMEHUH U
HaBBIKOB, HEOOXOOWMBIX WH)KEHEpPY: CKOpPOUYTEHHE W OlepaTuBHas o0paboTka Oompmoro obOwvema
“HPOPMAIH, KPUTHYECKash OLEHKa W OOBEKTHBHOE OCBEIICHHE KOH(IMKTHOH M TPOOIEMHOH CHTyaluu,
JIAKOHUYHOE M3JIOKEHHE MaTepraa U afiekBaTHoe ()OPMYIHPOBAHHE CyTH BOIIPOCA.

OT160p M OpraHU3aIys TEKCTOB IPOBEICHBI Ha OCHOBE OOMMX KPUTEPHEB, TAKHX KaK: aKTyalbHOCTS,
LIeJICHANPABICHHOCTb, AOCTYITHOCTb, COOTBETCTBHE YPOBHIO 00I1€00pa30BaTEIbHON, SA3BIKOBOK MOATOTOBKH
CTYJEHTOB, UX KOMIIETEHIMM B H30paHHOH mpodeccuy, yuéT HAIMOHAIBHBIX OCOOGHHOCTEH CTY/EHTOB,
pEATbHBIX U MOTCHUHAIBHBIX PEUEBBIX NMOTPEOHOCTEH, M NMPUOOPETeHUs 3HAHMI, HEOOXOAUMBIX OyaylINM
crienuanuctaM. IToncKn ONTUMANBHBIX IyTeH YCKOPEHHS U 00JIerdeH s IIpoLiecca OBJIa/ICHNS S3bIKOM CO BCei
OCTPOTOH CTaBAT BOIPOC O HEOOXOAMMOCTH CO3JAaHMS LIeJICHANPABICHHBIX Y4eOHUKOB M y4eOHBIX MOCOOMIt
JUISL CTYICHTOB ONPEJIeTIEHHBIX CIEHaIbHOCTEH.

Ycunenne pos pedeBoit MPaKTHKU B IPOIECCE S3BIKOBOM MOATOTOBKH CTYJEHTOB C Y30EKCKHM S3BIKOM
oOydeHnst 00ycllaBIMBaeT aKTyaJIbHOCTh PAabOTHI ¢ TEKCTOM, Ha OCHOBE KOTOPOTO OCYIIECTBIISIETCS BECHh
KOMIUIEKC PEUYEBBHIX M JICKCHKO-TPAMMATHUECKUX yHpakHeHHH. [IpuHnume! otbopa, opraHu3anus U mojada
MaTepHaloB B YYEOHBIX MOCOOMAX JIOJDKHBI ONPEAENAThCA 33auyaMM KaXIOro dTarna 0O0yd4eHHS Ha OCHOBE
ydeTa MEeTOIMYECKHUX, ICHXOJOrNYECKUX U JIMHIBOIUIAKTHUECKUX TpeboBaHuil. @opMbl pabOTHI HA/l TEKCTOM
OTOMpArOTCs B 3aBUCUMOCTH OT ITOCTaBJICHHON Tepe]l CTyIeHTaMU 337a41 U NTOJrOTOBJIEHHOCTH I'PYIIIBL.

3ajauaMu SA3BIKOBOM IIOJATOTOBKM B TEXHMYECKOM BYy3€ HApsy C YCBOGHHEM pa3rOBOPHON-OBITOBOM
JIEKCUKH, SIBISIOTCS OOecIedeHne OOUIeHHS B KOHKPETHBIX NPO(EeCCHOHANBHBIX CHTYalHsX, CO3JaHHE
HaBBIKOB IIPAKTUYECKOTO BIIAJICHUS S3BIKOM CIICIIHAILHOCTH.

INogava SA3BIKOBOrO MaTepHalla JODKHA OBITH MOAYMHEHA NPOQECCHOHATIBHBIM LEJSIM, T.C. OBIAJCHUE
Hay4YHO-IIpOoeccHOHaTBEHOH chepoil KOMMYHHKALUL.
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bonbmioe 3HaueHume npu  00y4EeHMHM HAyYHO-TEXHHYECKOM JIEKCHKE MPHOOPETAlOT CUTYaTHBHBIE
ynpaxseHns. OHH BKJIIOYAIOT YCIOBHS M OOCTOSTEIbCTBA, KOTOPBIE CO3MAIOT TC MM HHEIE S3BIKOBEHIC
OTHOIICHUS W JIENAIOT IeJIeHANPaBICHHBIM 0TOOp JIEKCUKH 10 crenuansHocTH. Oco0o Halo BBIICIHTH TE
JICKCUYECKUE CIUHUIBI, KOTOPbIC BBI3BIBAIOT CIIOKHOCTH B IIpOLECCE CEMAaHTH3allUd M B aHajlu3e
JIepUBALIUOHHBIX CPECTB.

Crporo mpomyMaHHas CHUCTEMa IO HCHONB30BaHMIO PA3IMYHBIX BHIOB PabOT CO3MaeT y CTYAEHTOB
HaBBIKM CO3HATEIBHOTO OTHOIIEHHS K HAyYHO-TEXHHYECKOH JIEKCHKE, YYUT MpPaBUIBHO YHOTPEONATH
TEPMHHBI, IOMOTAET OBIIAJETh JIEKCHIECKHM 3aI1acoM CBOEH CIIENMaTbHOCTH. B KoMIIIeKke yueOHBIX mocobuit
JUISL CTYIGHTOB ONPEJIENIEHHbIX CIEHANIbHOCTEH JOIKHBI BOUTH COOTBETCTBYIOIIHE CIOBAPH.

AxTyanpHOCTE 00ydeHUs cTyneHToB TI'TY S3BIKY CIENMadbHOCTH B paMKaX SI3BIKOBOM ITOJTOTOBKH
00ycloBIeHa KOMMYHHKAaTHBHBIMH ITOTPEOHOCTSIMH, BO3HHUKAIOIIMMHA B y4eOHOM IIpoIiecce, a B JaJIbHEeHIIeM
- B Ipo(heCCHOHAIBHO-HAYIHOH 1 IPO(EeCCHOHAIBHO-IETI0BOI chepe 0OIIeHHs ClIenancTa.
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Abstract: this article is discussed relevance interactive learning technologies in formation students’
communicative competence in teaching foreign language. This dictates the need for a high-quality preparation
of the teacher of English who is able to act as an active subject of the professional activity and who has high
levels of communicative competence. Interactive learning within the English language teaching provides a full
communication between the students and the formation of skills of solving communicative tasks. The
communicative competence defined as a significant component of the key competencies and the result of
modern education includes linguistic, discourse, sociolinguistic and sociocultural competences as well as
socio-personal interactive component correlated withcooperation and tolerance of the student.
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BHEJPEHUE UHTEPAKTUBHBIX TEXHOJIOI'MA OBYUYEHUSI B
PA3BUTUE KOMMYHUKATUBHOM KOMIIETEHIUU CTYJAEHTOB IIPHU
OBYUYEHHUHA
XakumoBa M.X.

Xaxumosa Mynupa Xabubyniaesna — npenoodagamen,
Kaghedpa memoouxKu npenooasanus aneauicko2o azvika Ne 3, gpaxynemem anenuiickoeo A3viKa,
Vsbexckuii 2ocyoapcmeenbiil yHueepcumem Mupogblx s3bIKog,
2. Tawxenm, Pecnybauxa Y3bexucman

Annomayun: 6 cmamve paccmMampugaemcs AaKmMyaibHOCMb UHMEPAKMUSHBIX MEXHON02Ull 00yYeHUs &
dopmuposanuy KOMMYHUKAMUBHOU KOMIEMEHYUu CmyOeHmos npu 00yYeHuu UHOCMPAHHOMY A3bIKY. Mo
Oukmyem HeoOX0O0UMOCMb KAYECMBEHHOU NOO20MOBKU YUUMENsT AH2AULICKO20 A3bIKA, CNOCOOHO20
8bICMYNAMb AKMUSHBIM CYOBEKMOM NPOPECCUOHATLHOU 0esTMeNbHOCU U 001a0aruje2o 8bICOKUM YPOBHEM
KOMMYHUKAMUSHOU Komnemenmuocmu. Humepakmugnoe oOyuenue 8 pamkax npenooasausi aHiutickozo
A3bIKa 0becneuusaen NOTHOYEHHYIO KOMMYHUKAYUIO MeNHCOY YHAuWUMUCS U hopMUposanue Hagbiko8 peuieHus
KOMMYHUKAMUGHBIX 3a0ay. KoMmyHuKamuenas Komnemenyusl, Onpeoeienas KaxK 3Haqyumdas cOCmagisiowas
KIIOYesbIX KOMNEMeHyull U pe3yibmam cO8PeMeHH020 00pa308anuUsl, KIIOUAEn A3bIKOGYIO, OUCKYPCUSHYIO,
COYUONUHSBUCTNIUYECKYIO U COYUOKYIbMYPHVIO — KOMNEMeHyuu, d maxice  COYUanbHO-TU4HOCMHbIU
UHMEPAKMUBHBIT KOMINOHEHT, CONPANCEHHDII C COMPYOHULECBOM U MONEPAHMHOCIBIO 00YYAIOWe20CH.
Knroueevie cnoea: KOMMYHUKAMUBHAS KOMNEMEHMHOCHb, UHMEPAKMUBHOE 00)UeHUe, UHOA3bIYHOE 0OujeHue,
npogeccuoHanbHoe 06pas308anue, MEXCKYIbIMyPHOe 83aUMOOelcmaue, MexHON0Us.

The modern requirements for the foreign language proficiency in high school include the presence of foreign
language communicative competence of future specialists. It is defined as a certain level of language proficiency,
speech and social-cultural set of knowledge, skills and abilities that enable to vary acceptably and appropriately
their communicative behavior in a communicative way depending on the functional predictors of foreign
language communication and creates the basis for the qualified information and creative activities in various
fields. The structure and the levels of foreign language communicative competence of students are correlated with
the willingness of the student to use the possibilities of foreign language for professional self-education [1, p. 56].

The analysis of the scientific research and the experience of practical activity in the field of foreign language
training of students revealed the contradiction between the objective need for the formation of students’ foreign
language communicative competence and the lack of the scientifically pedagogical bases and the complex of
pedagogical conditions for its formation in the system of the high school education. The distinguished
contradiction helped to define the research problem: what are the forms, methods and pedagogical conditions of
the formation of foreign language communicative competence of students as future teachers of the English
language through an interactive learning.

Sociocultural approach to the language education is that communicative-oriented teaching the English
language as a mean of intercultural communication is closely connected to the intensive use of it as a tool of
knowledge: global culture, national cultures and social subcultures of the people of the country of the studying
language and its reflection in the way and style of life; spiritual heritage and historical memory of the country and
the people; the way of achieving intercultural understanding. Socio-cultural education in the process of learning
English is first of all aimed at:

1) The development of the world view of students and their perception of the history of mankind, of their
country, the self-perception as the holder of national values, the understanding of the interdependence between
the personality and people;

2) The development of communicative culture of students, their spiritual potential, a global mindset,
awareness of responsibility for their future, the future of their country;

3) The training the ethically acceptable forms of expression in society;

4) The teaching the ethics of discussion communication and the ethics of interaction with people having
different views;

5) The development of needs in education.

In terms of the formation of socio-cultural competence of students in learning the English language there can
be distinguished the following: the formation of ideas about the culture of oral and written communication in
English; the knowledge of linguistic and linguistic variation of the English speech in terms of formal and informal
communication; learning the rules of formal and informal speech behavior in English; the formation and
development of skills to use language as a tool of intercultural communication; learning the ability to describe
own culture in the English language adequately; learning the communicatively getting used to an English-
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speaking environment (within familiar topics, situations in domestic, administrative, educational or
communication fields of communication); learning the strategies of self-education based on the use of remote
means of language training (including communication with other cultures representatives via the Internet); the
formation of concepts about equivalent and non-equivalent vocabulary; developing bilingual skills: to find
English words to describe Russian realities in the English language; to identify non-equivalent vocabulary; to
explain the value of the non-equivalent words in the foreign or in the native language; use correctly non-
equivalent language in communicative situations in the language [2, p. 38].
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Abstract: assessment plays a crucial role in the education process it determines much of the work students
undertake, affects their approach to learning and, it can be argued, is an indication of which aspects of the
course are valued most highly. Assessment is perhaps one of most difficult and important parts of the jobs for
the lecturers or the teachers. There is no single procedure can meet the needs of all learners and situations, so
teachers need to remember to incorporate a variety of tools to help the students know how they are
progressing and to gauge the effectiveness of the methodology and materials used.
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POJIb U1 TPOBJIEMbI OLHIEHKH
Kypo6ano6aesa JI.111.

Kypbanbaesa [lunvnosa Lllapoguounosna - npenooasamens,
Kaghedpa memoouku npenodasanus AHeIuicKko2o azvika Ne 2,
Vsbexckuil 2ocyoapcmeentviil yHusepcumem Mupoesix A3ulkos,
2. Tawxenm, Pecnybnuxa Y3oexucman

Aunomayus: oyenusanue uepaem pewiaowyio poib 6 0OpA306amenbHOM npoyecce, OHO oOnpeodensem
b60abUWYI0 Yacmb pabomvl CMYOeHMOo8s, §lusem Ha UX N00X00 K 00VHEeHUIO U, MOMCHO YMEePICOamb, A6IAemcs
nokasamenem mozco, Kaxkue acnekmsl Kypca oyenugaiomcs naubonee vicoxo. Oyenxa, nodcanyi, oona u3
CaMbIX CHLOJCHBIX U BANCHBIX Yacmeli pabomvl 1eKmopos unu yuumenei. Hu o0na npoyedypa He mooicem
YO08NIemMBOpUMs NOMPEOHOCMU  6CEX YYAWUXCS U CUMYAyutl, NOIMOMY NPenodasamensiM HeooX00umo
HOMHUMb O  6KAKUEHUU PA3IUYHBIX UHCIPYMEHNOS, umoObl NOMOYb VYAWUMCS Y3HAMb, KaK OHU
npoosU2AIOMCsl, U OYeHUMb IPHEKMUSHOCHIb UCHONL3YEMOU MEMOOONO2UU U MAMEPUATOB.

Knwuesvie cnosa: oyenusanue, obpamuas cea3b, npozpecc, 6udbl OYeHUBANUs, paspabomra yuedbHo2o niana.

Unleashing the potential of continuous improvement in teaching/learning requires an appreciation of the
difference in spirit between assessment and evaluation. Assessment is frequently confused and confounded
with evaluation. The purpose of an evaluation is to judge the quality of a performance or work product against
a standard. While both processes involve collecting data about a performance or work product, what is done
with these data in each process is substantially different and invokes a very different mindset. Meanwhile
scientists traditionally state that the roles of assessment are as follows [2]:

1) To determine that the intended learning outcomes of the course are being achieved.
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2) To provide feedback to students on their learning, enabling them to improve their performance.

3) To motivate students to undertake appropriate work.

4) To support and guide learning.

5) To describe student attainment, informing decisions on progression and awards.

6) To demonstrate that appropriate standards are being maintained.

7) To evaluate the effectiveness of teaching.

Basically, information gathered in assessments and evaluations is used to shape strategies for improvement
at each level of the education system. At the classroom level, teachers gather information on student
understanding, and adjust teaching to meet identified learning needs. At the school level, assessment is uses as
information to identify areas of strength and weakness across the school, and to develop strategies for
improvement teaching-learning process. At the policy level, officials use information gathered through national or
regional tests, or through monitoring of school performance, to guide support for schools and teachers, or to set
broad priorities for education.

All assessment types have weaknesses, and there is no single assessment technique that results in a perfect
one. Using the right assessment method depends on what you are really trying to assess in terms of skills or
knowledge or understanding of test taker. Furthermore, as finding described the fundamental problem in
assessment practices of higher education courses as the mismatch between the learning targets established and
the methods and criteria instructors use to judge and grade their students. In most cases, the learning goals
include higher-order reasoning abilities, but the assessment procedures most frequently used focus on simple
recall and recognition of the learned content. Not only the problem about the goals and the products of
assessment itself, but also it has been a difficult concept and attempts to capture an agreed-up-on definition
have excited debates among teachers and practitioners in the field. Agreement has not been yet reached over
the best ways to design and administer assessment. Thus, it has led to issues of uncertainty in curriculum
design policy. Assessment is not balanced unless it is aligned with learner outcomes through multiple
strategies. To consider about it, there is no single strategy of assessment is sufficient as each has its own pros
and cons. We should keep in mind that a fundamental principle of any kind of assessment is fairness. If a
strategy is fair, then reliability and validity are more likely to be guaranteed [4, 168].

In general, there are several types of assessment, they are:

1. Informal assessment. Brown stated that Informal assessment can take a number of forms, starting with
incidental, unplanned comments and response, along with coaching and other impromptu feedback to the
student [1]. A good deal of teachers informal assessment is embedded in classroom tasks designed to elicit
performance without recording results and making fixed judgments about students competence

2. Formal assessment. On the other hand, formal assessment is exercises or procedures specifically
designed to tap into a storehouse of skills and knowledge. They are systematic, planned sampling techniques
constructed to give teacher and student an appraisal of students’ achievement.

3. Summative Assessment. Summative assessment is kind of assignment or task that conducted at the end
of learning process and it used to indicate the achievement of a learner's to gauge learning outcomes.
Summative assessment is used for grading. Some functions of summative assessment include grading or
ranking students, passing or failing students and telling students what they have achieved.

4. Formative Assessment. As mention in Frank, he argued that formative assessment is sets at first or
during learning process; on the other hand, formative assessment is assessment that promotes learning [3]. It is
designed to assist the learning process by providing feedback to the learner, which can be used to highlight
areas for further study and performance improvement.
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Abstract: this article is devoted tothe ideas of dialectics about the link between linguistic and extralinguistic
events, as well as the methodologies developed in modern linguistics and ways of describing them.
Linguocultural studies in relation to the concepts of "health" and "disease" in English and Russian show the
differences in the two societies’ cultural value hierarchy, "health" and "illness" are clearly expressed dual
linguistic semiotic systems. The practical value can be used in the reading of theoretical linguistics courses,
English and Russian lexicology, intercultural communication theory, cultural studies and sociolinguistics
special courses, as well as classes in English and Russian as foreign languages.
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JIMHI'BOKYJIBTYPHAS U COLIMOKYJIBTYPHAS AKTYAJIBHOCTbD
KOHIIEIITOB «31I0POBBE» 1 «bOJIE3Hb» B AHTJIMMCKOM U PYCCKOM
SI3BIKAX
XakumoBa M.X.

Xakumosa Mynupa Xabubynnaesna — npenooasamenns,
Kagedpa memoouKu npenooasanst AHIUUCK020 A3blka Ne 3, haxyibmem an2nuticko2o s3vika,
V36exckuii cocyoapcmeennbviii yHugepcumen Muposuix sA3uikos,
2. Tawxkenm, Pecnybnuxa Y3oexucman

Annomayua: Oannas cmamvs NOCGAWEHA NPeOCMAGIEHUAM OUAIEKMUKU O C6A3U  A3bIKOBbIX U
IKCMPATUHSBUCIIUYECKUX ABTEHUL, 4 MaKdce pa3spabOmMAanHbiM 6 CO8PEMEHHOU TUHSEUCTUKE MEeMOOON0UAM
u cnocobam ux onucanus. JIUHSBOKYIbIMYPOIO2UYECKUE UCCTIEO08AHUSA 8 OMHOUEHUU NOHAMUL «300PO8bey U
«00NE3HbY 8 AHSIUTICKOM U PYCCKOM A3bIKAX NOKA3LIGAIOM PA3TIUYUS 8 KYAbIYPHO-YEHHOCMHOU UepapXuu 08yX
obwecms, «300pogve» U «OONE3HbY NPeOCmasnawm coboU APKO GbIpadCeHHble OyalbHble A3bIKOGble
cemMuomuyecKue Cucmembl, UCHOIb3VIOMCS NPU YMEHUU KYPCO8 MeoPemutecko20 A3bIKOIHAHUSA, AHSTUICKOU U
PYCCKOUL  IeKCUKONO2UU,  TEOPUU  MENCKYIbIMYPHOU — KOMMYHUKAYUU, — CReYKYPCO8  KYIbMYPOLocUUu U
COYUOTUHLBUCTMUKY, 4 MAKIHCE HA 3AHAMUAX NO AHSTUTICKOMY U PYCCKOMY A3bIKAM KAK UHOCMPAHHBIM.
Knrouesvie cnosa: usuonocuueckoe, ncuxonocuyeckoe, JIUHZE0KOHYENMONO2US, YelLO0CMHOCMb, Uepapxus,
Co3HaHue, HapyuwleHus, 000CHo8anue, pedepenyuanbHO-0eHOMAMUBHOe.

The problems of a modern person's physiological and psychological state occupy a significant place in his
life; the concepts of health and disease are actively reflected in our linguistic consciousness and
communicative behavior, despite their linguocultural specificity remaining poorly understood, due to their
increasing medical and sociocultural relevance;both general and specific features are inherent in English and
Russian language worldviews; their systemic comparison description in relation to the notions of "health" and
"disease" has not yet been carried out, as far as we are aware:

1) In English and Russian linguocultures, the notions of "health" and "illness" are complexly structured
mental formations that include conceptual, figurative, and value indications that partially overlap and diverge;

2) Differences in the hierarchy of values in English and Russian societies account for the national and
cultural peculiarity of the notions "health" and "illness" in the comparable languages.

3) In the national conceptual regions of the English and Russian languages, the words"health" and
"illness" are clearly expressed dual linguistic semiotic system [1, p. 896].

In Russian and English awareness, the major material of the notions "health" and "illness" is simplified to
the following essential features:

94



a)"The integrity of the organism" - "violation of the integrity of the organism," "the stability of the
functioning of the human body" - "instability of the functioning of the human body," "human strength" -
"human weakness";

b) permanent associations of health with natural phenomena (in particular, wood, stone, sun, light, fire,
water, soil), with cultural objects, which are attributed by man to signals of integrity and beauty; The disease is
associated with natural phenomena (natural disasters), the mythologeme "devil," black color, the enemy, and
cultural items that carry marks of humiliation and disgrace on the figurative side of the concept of "disease";

¢) Both notions' importance resides in the acknowledgment of a person's physiological and psychological
state as the most significant part of his life, as well as the resultant system of priorities for his behavior
(observance of hygiene standards, a healthy lifestyle, etc.).While health is associated primarily with the well-
being of relatives in the Russian linguistic culture, a bath as a way to prevent illness, and an appeal to God and
otherworldly forces for help in maintaining health in the compared linguocultures;

d) Russians, in comparison to the British, show a greater inclination to less intensive work as a way to
maintain health. The examination and comparison of definitions of illness in two languages - English and
Russian - leads us to the conclusion that the meanings of the words disease, illness, disease, and illness are
nearly identical. According to data from explanatory dictionaries, this is a violation of the body's normal
functioning, i.e. any deviation from health or a specific destructive process with a defined source and
symptoms. In the lexicographic data, there is a difference in the naming of different types of body damage in
two linguocultures: the English definitions of disease and illness emphasize the absence of injury caused by an
accident; mechanical, thermal, and similar, whereas there are no such clarifications in Russian interpretations
of the disease.

People have tried to justify their difficult circumstances from the beginning of time. His initial attempts
to understand the disease's causes were legendary in nature. As a result, both people's mythologies mirror
the disease's mythologeme of "evil emanating from the otherworldly (lower) world": among the Slavs, this
evil is personified by demons, particularly in female guises, while among the British, it is represented by
tree-dwelling fairies. It's worth noting that such personification can be found in a variety of metaphorical
folklore models and, more broadly, prior writings in both languages [2, p. 212].The causes of human
sickness are ethnoculturally marked: in Russian society, disease is seen as a result of (hard) physical labor,
intoxication, and bad medical care, whereas in English society, hunger and nervous strain are recognized.
The methods for preventing the sickness are also culturally specific: a bath, hardening, and a pleasant mood
in Russian society, respectively. According to British and Russian perspectives, eating healthy food is a
guarantee of good health. According to previous literature, cheese, bread, onions, and apples are emblems
of healthy English eating, whereas Russians' gastronomic preferences include porridge, cabbage soup,
cabbage, radish, kvass, onion, and garlic, in addition to bread.

The terms "health" and "illness" are examples of dual notions, in which the presence of one implies the
presence of the other. Both concepts are nonparametric concepts with a significant value component: the value
side of both concepts is the recognition of a person's physiological and psychological state as the most important
aspect of his life, as well as the resulting system of priorities for his behavior (hygiene, healthy lifestyle, etc.).

References / Cnucox numepamypol

1. Arutyunova N.D. Yazikimircheloveka. Tekst./N.D. Arutyunova 2e izd.,ispr. M: “Yazikirusskoy kulturi”,
1999. 896 str.

2. Lakoff G. Metaphors We Live By Text. / G. Lakoff, M. Johnson. Chicago, London: The Univ. of Chicago
Press, 1980. 212 p.

THE VARIATION OF ESP IN DESIGNING CURRICULUM
Mamanabiyeva Sh.Sh.
Email: Mamanabiyevall86@scientifictext.ru

Mamanabiyeva Shaxrizoda Sharofiddin qizi — Teacher,
DEPARTMENT OF ENGLISH APPLIED DISCIPLINES Ne 2,
UZBEK STATE WORLD LANGUAGES UNIVERSITY,
TASHKENT, REPUBLIC OF UZBEKISTAN

95



Abstract: the demand for English language education around the world is increasing because it is the language
of international business, technology and science. Therefore, ESP will flourish and grow more in non- native
English speaking countries. ESP will use computer based curricula and authentic texts. In other words, ESP will
use more sophisticated learner centered curricula. Since ESP is sensitive to the learners’ background and the
context in which the learners use English, it will be sensitive to cross cultural issues. As a result, ESP will
research the cross cultural issues related to ESP learning. ESP will still use need analysis, however, the focus of
need analysis will be shifted because ESP will be done more in non native English speaking countries. ESP will
be the part of ESL or EFL teaching, which will be the part of English Language teaching in general.
Developments in applied linguistics will certainly influence ESP teaching in particular. Furthermore, Content
Based Instruction and Task Based Instruction will become more popular in ESP.

Keywords: EFL, ESP, EOP, assessment, communication, ELT.

BAPUALIMSA ESP B PASPABOTKE YYEBHOM ITPOI' PAMMBI
Mamana6uena HI1.III.

Mamanabuesa laxpusooa LLlapoduodun xvi3vl — npenodasamen,
Kaghedpa aHenuicko2o A3blka NPUKIAOHBIX QUCYUNIUH Ne 2,
Vsbexckuil 2ocyoapcmeentviil yHusepcumem Muposesix A3ulkos,

2. Tawxenm, Pecnybauxa Y3bexucman

Annomayun: cnpoc Ha oOyueHue AHTULICKOMY S3bIKY 60 8CEM Mupe 803pacmaem, NOCKONbKY MO A3bIK
MeAHCOYHAPOOHO20 OusHeca, mexuonoeui u Hayku. Taxum obpaszom, 3KcmpaceHcopHoe eocnpuamue Oyoem
npoysemams U pazeusamsvcs 8 CMpaHax, 07 KOMOpuIX AH2IUUCKULL A3bIK He Asnsemca pooHvim. ESP 6yoem
UCNOIL306AMb KOMNbIOMEPHbIE YYeOHble NPOSPAMMbBL U AymeHmuyHvle mexcmol. [pyeumu crosamu, ESP
0yoem ucnonb3o0eame 0onee CIOAHCHbIE YYeOHble NPOSPAMMbL, OPUEHMUPOBaHHble Ha yuawuxcs. T10CKonbKy
ESP uyscmeumenen Kk pony y4awuxcsa u KOHMeKCmy, 6 KOMOpoM yuaujuecs UCNONb3VIOm aHeAUUCKULL A3bIK,
OH 6ydem uyecmeumenen K MeJXNCKYIbmMYPHbIM npoonemam. B pezynomame ESP 6yoem uccredosamb
MedHCKYTbmypHble npobnemol, ceszanuvle ¢ obyuenuem ESP. ESP no-npescnemy 6ydem ucnonis306ame auaius
nompebnocmetl, 0OHaKo (oKyc ananusza nompebHocmeli 6ydem cmewujeH, nockorvky ESP Oyoem 6oavuie
npo8oOUMbCL 8 CMPAHAx, O KOMOPHIX AHIIUUCKULL A3bIK He sAeisemcs poonvim. ESP 6yoem uacmuio
obyuenua ESL umu EFL, xomopoe 6ydem uacmvio 00VYeHUs aHeAULCKOMY A3bIKY 6 yeiom. Pazeumue
NPUKIAOHOU TUHSBUCIUKY, 0e3YCNO6HO, nosnusem, 6 yacmuocmu, Ha npenooasanue ESP. Kpome mozo,
06yuenue Ha OCHO8e COOePICaHUs U 00yYeHUe Ha OCHOoBe 3a0ay cmanym boaee nonyaspuvimu ¢ ESP.
Knwueswie cnosa: EFL, ESP, EOP, oyenusanue, o6wenue, ELT.

Traditionally ESP is divided into English for Academic Purpose (EAP) and English for Occupational
Purpose (EOP), both of which are sub-divided into further like English for science and technology, English for
law, English for vocational purpose etc. Hutchinson and Waters (1987) divided ESP into three: English for
Science and Technology, English for Business and Economics and English for Social Science, each of which
is subdivided into EAP and EOP. They didn’t see much difference between EAP and EOP, and pointed out
that “people can work and study simultaneously; it is also likely that in many cases the language learnt for
immediate use in a study environment will be used later when the students takes up, or returns to, a job” [2, p.
16]. It is implied here that the end purpose of both EAP and EOP are one and the same but the means to
achieve this is very different. However, there is a difference between these two terms. EAP refers to English
requires in an educational institution like school, college and university and it is concerned with those
communication skills in English which are required for study purpose in formal educational system. Whereas,
EOP refers to English required for professional communication in professional context like medical,
engineering, aviation and business. According to Hamp- Lynos (2001) EAP is: a branch of applied linguistics
consisting of a significant body of research into effective teaching and assessment approaches, methods of
analysis of the academic language needs of students, analysis of the linguistic and discoursal structures of
academic texts, and analysis of the textual practice of academics [1, p. 126]. EAP is a shift from teaching
literature and culture of speakers of English to teaching English language for communicative purpose. The
students need EAP for higher education. The teachers may be native or non- native speakers. The course may
be presessional (full time), in- sessional and usually part time. It may be a short term or long term. The course
may include formal teaching program, self access situations, distance learning materials or CALL (Computer
Aided Language Learning). GE (General English) course teaches learners conversational and social genres of
the language, whereas EAP course teaches formal academic genres and EOP course teaches genres related to
occupation. To be precise, EAP and EOP are specific because they teach language skills required for learners’
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immediate purpose by selecting vocabulary, grammar pattern. In addition, they use the topic and themes that
are relevant to learners’ immediate needs and address learners” immediate communicative needs.

Unlike General English, EAP begins with learner and situation and teaches academic genres. It started
with a goal, genre and focus which are different from literary language in the 1960s, to which many additions
and adaptations have been done since then. EAP has broadened its scope by including more disciplines and
texts to it, for instance, EAP course in Agronomy and ESP course in computer repairs. Currently, EAP is
offered in variety of international setting. There are four types of EAP offered in higher education contexts.
The first type of EAP is taught either intensively or extensively in English speaking countries like the USA,
the UK and Canada where it is done for international students of graduates and undergraduates. The second
type is offered in countries like Singapore and Zimbabwe where many native languages exist and English is
recognized officially in education. The third type of EAP can be seen in Middle East countries where subjects
like medicine, technology, business, science and IT are taught in English in higher education. The fourth type
of EAP is taught in South American countries where higher education is in L1 (mother tongue), but English is
recognized as an auxiliary language.

In English speaking countries EAP is largely a pre- university bridge program, in which it links English
language with content courses and both ESL instructors and content instructors work as a team. The aim of
such program is to enable the learners to enter university directly by making them proficient in English
language required for a specific academic program. Furthermore, such courses assist second language (L2)
students in acquiring language skills needed for successful work in higher education. Whereas, in
nonspeaking English countries such as Middle East countries EAP is a part of academic program, in which
students are required to take a compulsory subject like study skill as an intensive program, which is a part
of pre- planned syllabus.
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Abstract: it has been argued that teaching materials should motivate the learners by stimulating their interest
and should encourage them to further explore the potential for language learning capacities and should
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Annomayun: ymeepicoanoce, 4umo yyeOHvie MAmepuabl OOIHCHbL MOMUBUPOSANTL YUAWUXCA, CHUMYIUDYSL
ux ummepec, u O0INCHbL NOOYICOAMb UX K OANbHElueMy U3VYEHUIO NOMEHYUANd CROCOOHOCMEN K U3YUeHUIO
A3BIKA, A MAKICE OOIIHCHBL NPEOOCMABIAND YUUMENIO 603MONCHOCHTL CO30A6AMb 3HAUUMbLE U YETIeKAMENbHbLE
3auAmuA. ma cmamvs HAUUHAEMCcs ¢ 0030pa Tumepamypbl, 4moobl 8bl0eIUmMb KIoYesble NPUHYUNDLL, MaKue
KAK KOMMYHUKAMUBHAS KOMNEMEHMHOCMb, AYMEeHMUYHOCHb U AYMeHMUYHble Mamepuansl i 3a0a4u 6
npoyecce npenooagaHus u 0OYUeHUs aHeAUNICKOMY A3bIKY. B crnedyrowem paszdene makoce npeocmasieHvl
Memooon02Usl, Memoobl UCCIEO08AHU U NOWAL08bLIL NPOYecc.

Knroueswie cnosa: oowenue, yuebnvie nompeoHOCMY, KOMMYHUKAMUSHASA KOMNEMEHMHOCHIb, aYMEeHMUYHbLI

Mamepuan, OymMadichvle Mamepuanb.
UDC 37.0.14

Starting from the assumption that authentic materials are crucial in teaching/learning a foreign language,
this paper is an attempt to analyze how such materials can be used in the particular situation of
teaching/learning, especially since our access to materials designed for native speakers of
English/German/French is virtually unlimited, due to various reasons(geographical, financial etc.). We have
laid special emphasis on the internet, since we consider it to be an extremely useful and convenient resource.
Generally speaking, communication is based on the existence of a speaker and of a listener, between which
there is an information gap which will be filled in the communication process, so that, in the end, both the
speaker and the listener will have the same information. In other words, the aim of all communication is to
adequately convey an intelligible message to a speaker, within a larger social and situational context. Teachers
have always been on a continuous search for the most adequate and efficient teaching method, even though, in
reality there is no such a thing as a “perfect” teaching/learning recipe, maybe except for the one indicated by
Jordan [1, 20]: “the method recommended by experts is to be born as a Japanese baby and raised by a Japanese
family, in Japan”. For all others, less fortunate, there is nevertheless the possibility of being included in a
learning context that resembles real life situations as much as possible. This is the very general principle the
communicative teaching/learning method is based upon, a method focused on making the student acquire
communicative competence. Its declared purpose is that of enabling the students to use the appropriate
language in a given real-life like context (appropriate from the point of view of the communication situation),
and to make themselves understood by communicating efficiently, while establishing at the same time the
process of negotiating meaning with the listener. To attain this, the communicative method is based upon a
few clear, well-defined principles that guide the entire teaching/learning process that is [3]:

1. The aim of all verbal interactions is to communicate;

2. Linguistic competence must be doubled by the competence/ability to adequately convey meaning in
various contexts;

3. Communication of all kinds occurs in social and situational contexts, which is why language must also
be learned in authentic, real-life like situations;

4. For an efficient communication in a language it is necessary to acquire communication abilities and
skills, as well as all four communication competences, that is: reading, speaking, listening, writing;

5. All verbal interactions have an aim,;

6. One remembers better familiar, interesting and relevant (to the learner) situations;

7. One remembers better things that one performs.

Paper-based materials include a wide range of things that native speakers use in everyday life, for various
purposes [2]. Some of the most common examples in this category are books, newspapers and magazines,
while books require a certain level of proficiency. newspapers and magazines provide the language teacher
with a multitude of elements that can be used with various levels and for various teaching purposes:
advertisements (both commercial and classified), horoscopes, TV/radio programs are just a few of the items in
a newspaper/magazine that can be of much help when trying to make your lesson more interesting and
appealing. Cook books, recipes and menus are a good idea when teaching, for example, certain forms of the
verb, the direct object or vocabulary related with food. Maps could be an example of material for raising the
learners’ awareness about the country in question, introducing names of places or vocabulary related to
travelling. Paper-based materials may also include various other things that could be linked to teaching:
entrance tickets, labels, pamphlets, medical prospects, postcards, calendars etc. As already mentioned, finding
authentic material for teaching vocabulary not only does it not represent a problem, especially now, when we
can use the Internet, but it also increases the chances of finding material that meets the students’ interests and
preoccupations, and thus of being relevant. We strongly believe that a language can be taught resorting to a
series of such materials, ranging from realia, to pictures, documentaries available on-line or on CDs or on
video tapes, materials which the students will undoubtedly come across in everyday life, as well as in the
course of practicing their present/future job. To conclude, one must say that the use of authentic materials in
teaching/learning specialized vocabulary is not just possible, but also recommended, since it manages: to meet
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the students’ learning needs; to offer them the chance of becoming truly competent in a foreign language; to
stimulate personal motivation; to insure the much needed mental comfort and confidence; to allow the
acquisition of vocabulary as active vocabulary.
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Hmmneparop Anekcanap I1I: - «Bo Bcem cBeTe y HAC TOJBKO JBa BEPHBIX COIO3HMKA — HAIA apMHUs U (PIIOT.
Bce ocranbHBIE, IpH NEpBOI BO3MOXKHOCTH, caMH oroidarcs!». JlaHHOe M3peueHne ocTaeTcs KaKk HUKOTAA
aKTyaJbHBIM Ja)ke IO NPOIIECTBHU OoJiee BeKa MOCie OKOHYAaHMS mpaBieHust Anekcannapa III. B artoit cBs3u
HEePBOKJIACCHAS] MOATOTOBKA OQHIEPCKUX KAIAPOB OCTAeTCs ONHOHM M3 MPHOPHTETHBIX 3aaady MHHHCTEpCTBa
o6oponsl Poccuiickoii ®enepanun. Bmecte ¢ Tem, cuctema 00pa3oBaHHs BBIHYKISHHO IIpeTeprieBacT
U3MEHEHMS UCXOSl U3 UIE0JOTHH, ICHHOCTEH U BEKTOPOB PAa3BUTHS CTPAHBI.

Kak ormedanoch Bbllle, MOATOTOBKAa OYAyHIMX O(HIEPOB SBISCTCS apXUBa)XKHOM 3amaded, Tak Kak
MMEHHO WM, OyIymuM 3allMTHUKAaM Hamreil PomnHbI, mpupercss oTcTaWBaTh MHTEPECHl OTEUeCTBA. OJTY
CJIOXKHYIO 33/1ady BBITIOJHUTE HEBO3MOXKHO, €CIIH B IIpOIIecce 0OyUIEeHUs KypcaHTa He IPUMEHSIOTCSI TOIXO/BI,
HaIpaBJICHHBIE HA OCBOSHHME [IEHHOCTEH 00IIeYeI0BeIeCKOil M HallMOHATIBHOH KyJIBTYPHL.

OmHEM 13 TaKUX METOJOJIOTHYECKHX IOAXONOB K HCCIIE[OBAHHMIO IPOOJIEMBI IO TIPaBy CUHTAETCS
akcuosioruueckuii noaxon. CoriaacHO ZaHHOMY MOJXOY HEOOXOIUMO 00ECIIeUHTh YCIOBHUS JUIS TOBBIICHUS
U peanu3alMy 3al0)KEHHBIX B JMYHOCTH BO3MOMKHOCTEH. ljeeidl akCHONOrMYEcKOTro MOAXOAa CIIYXKHUT
TapMOHUYHO Pa3BUTAsS IMIHOCTb.
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B mepByto ouepenp paccMOTpuM ompeneneHue MoHATUs akcuonorus. MccnenoBarenu B.A. Crnacrenus,
I'". YnxakoBa yTBEpXKIAIOT, YTO A0 cepeAuHbl XX BEKa B OTYCUECTBEHHOH JIMTEPaType AaKCUOIOIHs
TPaKTOBAJIACh KAaK MIEAIMCTHIECKOE HAlpaBJIeHHE 3alaqHOeBporeiickol ¢punocoduu, n mumb B 60-¢ Toms
poccuiickas Hayka oOpaTHiIach K HCCIIET0BaHHIO IEHHOCTHOU mpobiematuky [3, c. 3].

CoBpeMmeHHBIN  (mitocodekuii  cinoBaps mon  penakmmeit  Kemepoa B.E. ompenensier moHsTHE
«aKCHOJIOTHS» KaK y4deHHe O (opMax H CIoco0ax LEHHOCTHOTO MPOEKTHPOBAHHS YEIOBEKOM CBOMX
KHU3HEHHBIX YCTpEeMJICHHH B Oymyiiee, BHIOOpa OPUEHTHPOB ANA HAIMYHOW KU3HM U ONPAaBIAHUS WU
OCY>KACHUS MPOIIJTIOTO0, «MHOT0» U 0011e3HaunMoro [4, c. 24].

Astop E.W. Ilypruna B yaue6HOM nocobun «MeTom0I0rHYecKre MOAX0AbI B COBPEMEHHOM 00pa30BaHUU H
MeJarornIeckoi HayKm» AaeT cieayrollee onpeelieHie JaHHOMY HOHATHIO: - « aKCHOJIOTHSA - (priocogckoe
y4eHHE O IPHUPOJE LEHHOCTEH, UX MECTe B PEAIbHOCTH U O CTPYKType LIEHHOCTHOI'O MHpa, T. €. O CBA3H
Pa3IMYHBIX IEHHOCTEH MeX Iy COO0M, ¢ COIMAIbHBIMU U KYJIBTYPHBIMHU (PAaKTOPAMH M CTPYKTYPOH JIMIHOCTIDY
[2,c 114].

HVcxons n3 onpeneneHuii, MBI BHIMM, YTO BO BCEX OINPENCICHUIX yIOTPeOnseTcss GeHOMEH «IIEHHOCTHY.
MoOXXHO ¢ yBEpEHHOCTBIO CKa3aTh, YTO KAaTEropHs LIEHHOCTb SBIAETCS LEHTPATbHOU ISl aKCHOIOTHYECKON
METOJ0NIOTHHU. B 3TOM KiII04Ye pacCMOTPHM MOHSTUE «LIEHHOCTH.

Ilo muenuto JIx. JIploM, LIEHHOCTh POXKAAETCSl B CUTyallUd U HE MOXET CYIIECTBOBATh KaK CBOWCTBO
MIPEMETOB WM SBICHUH HE3aBUCHMO OT TOH JEATEIBHOCTH JIIOAEH, B KOTOPYIO BOBIICUCHBI ATH NPEAMETHI.
OH cyMTaeT, YTO CYXKAEHHE O LEHHOCTSAX IOApPa3yMeBAaeT MCCICAOBAHUE BCEX COCTABHBIX KOMIIOHEHTOB
CHUTYallMy: yCIOBHI BO3HUKHOBEHMS HHTepeca, OOBEKTa €ro HAlpaBICHHOCTH W BEPOSITHOCTH IPOSBICHHS
xKeimaeMoro wucxona. IIbITasick BBUICHMTH npupony meHHoctd, JDk. JIploM He CTaBHT BONIPOC O
CyOCTaHIIMOHAJILHOH OCHOBE BO3HHKHOBEHHMS LIEHHOCTH. [IJIs1 HEro IEHHOCTh - He MPOCTO OOBEKT MHTEepeca,
HO U pe3yibTaT ACATEIFHOCTH YeI0BeKa, ero omsita [2, c. 117].

«lleHHOCTHOE OTHOIIEHHE pAacCMaTPHBACTCSl YUYCHBIMH KaKk OTHONIGHHE 3HAYMMOCTH OOBEKTa
OTHOCHTENIBHO MOTpeOHOCTEH M WHTepecoB cyObekTa. bomee Toro, mncciemoBaTeny YyCTaHABIMBAIOT
B3aHMOCBSI3b MEXAy HpoleccoM (HOPMUPOBAHMS ILEHHOCTHOTO OTHOMIGHHS JHMYHOCTH K MHPYy U
(OpMHUpPOBaHUEM CHCTEMBI 3HAHUH U «IyBCTBEHHOH KapTHHBI» 3TOr0 MUpa. To ecTh IEHHOCTHOE OTHOILICHUE
€CTh HE YTO MHOE, KakK cIuIaB ad(eKTa M MHTEIUICKTa, TOCKOJIBKY IIPOLIECcC II03HAHHsI HEBO3MOXKEH Oe3 CBSI3H ¢
sMonMsIMH W 4yBcTBaMH. OJHOBPEMEHHO C OTHM YTBEPXKIACTCSA M MBICIB O TOM, YTO 0O€3 ITO3HaHHMS
HEBO3MOJXKEH Iporecc (OPMUPOBAHUS OTHOILICHUS YENOBEKa K MHpPY, a 3HAUUT, HEBO3MOXKEH U MpOILECC
(hopMHpOBaHMS CHCTEMBI IICHHOCTE» [2, ¢. 123].

Ounocod n memaror C.H. 'eccen numer uto nenn o0pa3oBaHUs — KyJIbTYpHBIE IIEHHOCTH, K KOTOPEIM B
mporiecce 00pa3oBaHuUs T0IHKEH OBITh MPUOOIIEH YenoBek [ 1, c. 36].

B Oombmom paszHOOOpa3wu ompemeneHHMi K (EHOMEHY «IEHHOCTBY» OTJEeIbHOE BHUMAHHE CTOUT
COCPEJOTOUYNTh Ha Mearornueckux LeHHoCTsIX. MecnenoBareny npeajararoT pasjituHble TPAaKTOBKU JaHHOTO
TIOHSTHS, @ TAKXKE Pa3AeIIOT Iearornueckue IeHHOCTH Ha TPYIIIIHL.

[enarornyeckne IEHHOCTH TPEACTABIAIOT COOOH HOPMBI, pErJIAMEHTHPYIONIHE MeJarornuecKyro
JIeSTeNbHOCTh M BBICTYNAIOIIME KaK II03HaBAaTEJIbHO-AEHCTBYIOIAsl CHUCTEMa, KOTOpas  CIIYXKHT
OTIOCPEAYIOMUM U CBSA3YIOMINM 3BEHOM MEXKAY CIOKHBIIUMCS OOIIECTBEHHBIM MHPOBO33PEHHEM B 001acTH
00pa3oBaHHs U JEeATENFHOCTRIO Tiefarora [2, ¢. 125].

ABTOp MHOTOYHCIIEHHBIX HAy9YHBIX TPYIOB IO Iejaroruke u rcuxonornu B. A. CracTeHHH TOBOPHUT O
TOM, YTO «IEJarorn4eckue MEHHOCTH PA3JNYaloTCsl MO YPOBHIO CBOETO CYIIECTBOBAHUS, KOTOPHIH MOXKET
CTaTh OCHOBOH HX KJIACCH(DUKALIUI.

Y4eHblil IpeiaraeT CleyoNyo IpaJjallio IIeHHOCTE!:

CornuanbHo-IeJarornyeckie HeHHOCTH OTOOPaKaloT XapakTep U CoJeprKaHhe TeX LIEHHOCTEH, KOTopble
(GYHKIMOHHMPYIOT B pasHbIX COLHMAIBHBIX CHCTEMax, M OKa3bIBAIOTCS B OOLIECTBEHHOM CO3HAaHHMHU. OTO
COBOKYITHOCTb HJEH, IPEJCTaBICHUM, HOPM, NpPAaBUJI, TPAJAULMHA, KOTOPBIE PETIAMEHTHPYIOT JIEATEIbHOCTh
oOmecTBa B chepe oOpazoBaHus.

I'pynmoBele memarornyeckue NEHHOCTH MOXHO TIIPEACTAaBUTh B BHAE WJICH, KOHIENIHMH, HOPM,
PEeTYNUPYIOIUX W  HANPaBISAIONMX  IIEJAarorMYecKyl0  OeATeTbHOCTh B paMKaxX — OINpPEAeNICHHBIX
o0pa3oBaTeNnbHBIX WHCTHTYTOB. COBOKYITHOCTh TaKMX IEHHOCTEH HMeEeT IeJOCTHBIM Xapaktep, obmamaer
OTHOCHUTENBHOM CTAOUIBLHOCTRIO U TMMOBTOPSAEMOCTBIO.

.HH'-{HOCTHO—HG)I&FOFH'—[CCKHG HEHHOCTHU BBICTYIIAIOT KaK COLHUAJIBHO-IICUXOJIOTUYCCKUE O6pa30BaHl/Iﬂ, B
KOTOPBIX OTPAXAKOTCSA LEJIU, MOTHUBBI, UACAJIbl, YCTAHOBKU U APYTrH€ MUPOBO33PEHUYCCKUE XAPAKTECPUCTUKHU
JIMYHOCTH YUMTEJIs, IPEACTABIAIOLINE CUCTEMY €r0 [IEHHOCTHBIX OpueHTanui [3].

Hcxons U3 BBINIECKa3aHHBIX ONPENENICHHH, MBI MOJKEM CIeTaTh BBIBOM, YTO MCCIIENOBATENN MPEATaraloT
TPaKTOBAaTh [IEHHOCTH KaK CTPYKTYPHBIA SJIEMEHT JIMYHOCTH, XapaKTePH3YIOMINI ee JelloBeUecKre KadecTna.
LleHHOCTS, SIBIAACH CUCTEMHBIM KOMIIOHEHTOM, OKa3bIBacT MPSIMOE BIMSHHE Ha MOBEICHUE U MHPOBO33PEHHE
YeJIoBeKa.
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B cBoro ouepenp, memaroruyeckhe IEHHOCTH MPEJICTaBISIOT COOOH HOPMBI, periaMEeHTUPYIOIIUe
MeJarOrN4ecKyio JeATeNIbHOCTh W BBICTYNAIOMNE KaK I103HABAaTENBHO-ACHCTBYIOmas CHCTEMa, KOTopas
CI[y)HT ONOCPEIYIOINM U CBSI3YIOIIMM 3BCHOM MEXIY CIOKHBIIMMCS OOIIECTBEHHBIM MHPOBO33PCHHEM B
oGuractTi 00pa30BaHUS U JEATEIBHOCTEIO ITe/Iarora.

Ecimn oOpatutbest k mpodeccny BOGHHOCTYKAllero, MOXHO C YBEpEHHOCTBIO CKa3aTb, 4TO opuuep —
npodeccus uaeiHas.

CoBpeMeHHBIE POCCHIICKUE peaTnu MOPOKAAI0T IEHHOCTHBIE TPOOJIEMbI, KOTOPBIE 3aTParuBalOT BOCHHOE
coobmiectBo. Boopyxennsle cuinbl PO gBAAoTCA OOHOM M3 caMbIX BaXXHBIX CHCTEM COBPEMEHHOTO
poccuiickoro o0mecTBa, Ha KOTOPOM B MEPBYIO OUYepeb OTPaXkalOTCsA COIMAlbHBIE U3MEHEeHus. Benencraue
3TOTO, BO3PACTAIOT TPEeOOBaHUS, IPEIbsBIsIEMbIe COBPEMEHHON NEHCTBUTENHFHOCTRIO K CHCTEME IIEHHOCTEH
BOGHHOCITYXKalllUX, a TaKke O(UIEepOB, TaKk KaK MMEHHO O(HUIEPCKHH KOpIyC SBISETCS (yHIaMEHTOM
CHCTEMBI ICHHOCTEH PYCCKOW apMUH Ha BCEM MPOTSDKEHUH €€ HCTOPUIECKOTO Pa3BUTHS.

[Tpm Takux oOGCTOATENHCTBAX, CHCTEMA IIEHHOCTHBIX OPHUEHTAINH JIMIHOCTH oduiiepa BoopyeHHBIX cHI
P®, ee pa3HOIIIAaHOBOCTH ONpEAENsIeT BOSMOXKHOCTD OCYIIECTBICHUS €10 TAKUX (YHKIUH KaK:

e (QopmmpoBaHHWe, TIpEyMHOXXEHHE ¥ COXpaHEHHE B MEHTAJbHOM II0Jieé JIMYHOCTH odHuIepa
MunncrepctBa O6oponsl P® ycTaHOBOK, KOTOpBIE CIOCOOCTBYIOT Pa3BHTHIO €ro HpodeccHOHATBEHBIX
Ka4ecTB;

® ONpElesIIOT MOTHBBI JACATENFHOCTH M IIOBEAEHHs Oyxayiuero odwuuepa, SBISIOTCS YCIOBHEM
(OpMHUpOBaHUS €ro KOHKYPEHTOCIOCOOHOCTH.

Taxkum o6pa3oM, paccykzaas O LEHHOCTH B IUIOCKOCTH BOEGHHOTO OOpa30BaHUS, MOXHO CKa3aTb, YTO
LEHHOCTh MPEJCTaBIsIeT COOOH CHCTEMHBIH KOMIIOHEHT JMYHOCTH, a TakKe SBISIETCS YCIOBHEM IS
(dopMHpOBaHHSA KOHKYPEHTOCIOCOOHOCTH Oyaymero oduiepa, a TakKKe CIOCOOCTBYET pPAa3BHTHIO
podecCHOHANBHBIX KA9eCTB BOCHHOCITY KAIIETO.
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Abstract: this article is devoted to CLT approach in enhancing oral skills. Learners should be encouraged to
take the initiative to participate and dare to express their ideas, it does not matter whether they use the
language properly, but at least, they need to try and improve it through constant practice. Regarding
strategies to develop English learners’ communicative competence; modeling, repetition, pair and group work
were the most used ones. It is also necessary that students have a lot of exposure to the language, the
linguistic input they receive should provide them with opportunities to produce and use the language at any
situation, motivation then plays a very important role in encouraging students to verbally communicate
Keywords: productive, accuracy, fluency, interaction, modeling, simulations, elicitation, motivation.
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OCHOBHBIE CTPATEI'MA NOAXOJA K OBYUYEHHMIO
KOMMYHUKATHUBHBIM A3BIKAM JJ151 COBEPIIEHCTBOBAHUSA
YCTHBIX HABBIKOB CTYJIEHTOB
Ouunona JI.P.!, AGayanaesa M.E.?

!Ouunosa Jlaiino Padaicabosna - yuumens ananuickozo A3uikd;
’A60yanaesa Manuka DprunbaesHa - yuumenb GH2IUICKO20 A3bIKd,
Cneyuanusupoeannasn wikona-unmepram MBJ],

2. Tawxenm, Pecnybnuxa Y3bexucman

Annomayua: oannas cmamosa nocesuena nooxody CLT e pazeumuu ycmuou peyu. Yuawuxcsa cieoyem
nOOWPAMb K MOMY, 4mobbl OHU NPOAGNANU UHUYUAIMUBY, YMODbI YHACME08aAMb, U OCMENUIUCL BbIPANHCAMND
c60u udeu, He uMeem 3HAYEHUs, NPABUTLHO U OHU UCHONL3YIOM A3bIK, HO, NO KpaliHeu mepe, OHU OOIHCHbI
NLIMAMbCA YIYYuUms €20 nocpeocmeomM NOCMOAHHOU npakmuku. OMHOCUMENbHO cmpamezuil pa3eumus
KOMMYHUKAMUSHOU KOMNEMeHYuu U3y4arowux aHeauicKuil A3uiK, MOOeIUposaHue, nosmopeHue, NapHas u
epynnosasi paboma 0viiu Hauboree ucnorvzyemvimu. Takoce HeobXo0umo, umodvl yuawuecs nod8epaich
UHMEHCUBHOMY 8030€UICBUIO A3bIKA, TUHSEUCIUYECKUL BKIA0, KOMOPbITL OHU NOYHAION, O0NCEH 0A8AMb UM
603MOJNCHOCIL CO30A68AMb U UCNOIL306AMYb A3BIK 6 000U cumyayuy, mozoa Momueayus uzpaem oueHdv
BAJICHYIO PONIb 8 NOOWPEHUU YHAWUXCS K YCIMHOMY 00UjeHUIO.

Knrouesvie cnosa: npoOykmusHocms, mouHOCHb, 0e2nocmey, e3aumoodeticmsue, MOOeIUposanue, CUMYIAYUL,
8bIAGNICHUE, MOMUBAYUSL.

There are different methods that are being used to teach English as a foreign language but not all of them
help us to reach the desired communicative goals; therefore, the selection and application of the most effective
ones is required.All human beings need to communicate in order to express their ideas, feelings and thoughts,
this is the main reason why communicative activities should be integrated into the lesson. Students spoken
language is more productive when they are engaged in a dynamic learning environment that encourages them
to do their tasks. It is well-known that all people need to understand spoken language in different situations,
such as daily life, work, school, community, among others. Activities with communicative purposes are
helpful for breaking down barriers, finding information, expressing ideas about one and learning about culture.
Jeyasala asserts that teachers should encourage students’ communicative competence all the time, and besides
their limitations to use language fluently and accurately, they should provide them with spaces to interact with
others or to immerse them in speaking activities that enhance their ability to use the target language [1].
Providing students with real communicative contexts is the best option teachers can make, because students
can exchange real information, so language and phrases will emerge according to the situation. It is also
necessary that students have a lot of exposure to the language; the linguistic input they receive should provide
them with opportunities to produce and use the language at any situation, motivation then plays a very
important role in encouraging students to verbally communicate [2, p. 164].

According to Richards, learning the language does not always guarantee the learner will be able to use the
language fluently. Consequently, the lack of fluency can be the result of rigid formal training in language
learning; another reason can be the lack of strategies to involve students in communicative activities. Learners
should be encouraged to take the initiative to participate and dare to express their ideas, it does not
matterwhether they use the language properly, but at least, they need to try and improve it through constant
practice. The author also asserts that communicative competence involves the following aspects of language
knowledge: knowing how to use the language in different situations, knowing how to vary the use of the
language according to settings and participants (formal and informal speech), being able to understand
different types of texts, and knowing how to maintain communication despite any limitation the speaker might
have. When using communicative activities in the classroom, a distinction between fluency and accuracy
should be done, understanding fluency as the natural language use that takes place when the speakers
participate in a conversation despite the limitation of their communicative competence. Accuracy, on the other
hand, refers to the creation of correct examples of language use [3, p. 115].

Interaction plays an important role in language learning since it gives the students the opportunity to put
into practice their communication skills. In order to create meaningful interaction among learners, the correct
materials that promote such interaction have to be chosen.

As Richards and Rodgers report, there is more information about Communicative language teaching than
learning theory. For this reason, they believe that it is necessary to discuss about the three elements of the
learning theory that can be distinguished in some communicative language teaching practices. The first
element is the communication principle that relates to the activities focused on the use of real communication.
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The second is the task principle which focuses on the use of language to carry out meaningful tasks. Finally,
the third one is the meaningfulness principle in which the language used must be meaningful to the learner.
There is a great number of activities aimed at developing learners’ communicative competence using
communicative processes, such as information sharing, negotiation of meaning, and interaction. Similarly, the
use of games, role plays, simulations, and task-based communication activities are necessary to support classes
in which the Communicative language teaching approach is used.
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Abstract: this article presents a theoretical interpretation of advertising discourse in modern linguistics. In
linguistics, discussion and the concept of a text are considered as one of the topical issues. The article
discusses the features of advertising in the context of parameters. Recently, along with the continuing interest
in advertising practice, more and more attention is paid to the theoretical aspects of advertising, including
from such sciences as linguistics, psychology, sociology, psycho and sociolinguistics, semiotics, cultural
studies, and art history. The theoretical basis of the research was the fundamental works on the theory of
discourse and communicative interaction, works on studies that justify the anthropocentric approach to a
language in general and its categories in particular.

Keywords: text, discourse, advertising text, structure, slogan, brand building, language activity.
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Annomauyus: 6 Oannoti cmamve NPeOCMAGIeHA MeoPemudeckas UHMEPNPemayus PeKiamHo20 OUCKYpCd 6
COBPEMEHHOTU UHeUCIuUKe. B si3biko3Hanuu Quckyccust u nonsimue mekcma paccmMampugaioncst Kak 00HA U3
akmyanbHelx npobiem. B cmamve paccmampuearomcsi 0COOEHHOCMU PeKiamvl 6 paspese napamempos. B
nocieonee epemMsi Hapsidy € COXPAHSIOUJUMCSl UHMEPeCOM K PeKIAMHOU NpaKmuke 6ce 60bule SHUMAHUSL
yoensiemcst meopemuyeckuM ACNeKmam pekiambl, 8 MoM YUCLe CO CIMOPOHbL MAKUX HAYK, KAK JUHSGUCTUKA,
NCUXONIO2USL, COYUONIOSUS, NCUXO- U COYUONUHSBUCIUKA, CEMUOMUKA, KYIbMYPOLO2Us, UCKYCCMBOBeOeHue.
Teopemuueckylo OCHOBY UCCIE008aHUSI COCMABUIL  (DYHOAMEHMANbHble padomvl nO meopuu OUCKYpca U
KOMMYHUKAMUBHO20 83AUMOOCLICMEUs, PAbOmbl NO UCCIEO08AHUIM, 0OOCHOBBIBAIOWUM AHMPONOYEHMPUHECKULL
100X00 K A3bIKY 6000We U €20 KAme2opusam 6 YacnmHOCHU.

Knrouesvie cnosa: mexcm, OUCKYpC, PEKIAMHbIL MEKCM, CMPYKIMYPA, Cl02aH, HOCMPOeHue OpeHod, A3bIKosas
AKMUBHOCb.

103



Currently, advertising discourse is one of the most developing types of discourses. A large number of articles,
dissertations, and books have been devoted to the study of advertising discourse and text, but the main issues
remain debatable. There is no consensus among researchers about the status of the advertising language, its
functions and functional features. Advertising discourse is a discourse used to influence individuals based on the
use of available media, which helps to convey this discourse to a particular category or to a large number of
people. It is considered a type of advertisement. The publicity discourse is also defined as the declaration of a set
of information that contributes to the description of a commodity in order to connect it to as many individuals as
possible in the commercial market. Another definition of an advertising discourse is the use of spoken or written
words, and a method of addressing, in order to communicate with the public and introduce it to the idea of what
may have been unknown in the past [1, p. 229].

According to S.G. Terminasova, "advertising is a special register of the sphere of business activity, it is
allowed to be bright, extraordinary; in advertising, you can use any methods: language, visual as long as it fulfills
its functions, as long as it works" [3, p. 78]. Studies of this form of mass communication are conducted in
different directions. It is possible to distinguish two main concepts of advertising: cultural (historical and cultural)
and marketing. In researches from the standpoint of cultural studies, advertising is defined as "an offshoot of mass
communication, in the course of which informative-figurative, expressive-suggestive works are created and
distributed, addressed to groups of people in order to encourage them to make the right choice and act for the
advertiser" [2, p. 25]. Advertising is considered as a poly-code structure that combines verbal (headline, slogan,
main advertising text, echo phrase) and iconic (visual) means that are aimed at implementing the main goal to
motivate the recipient to purchase a product or service. An important link in this case is not only the preparation
of the advertising text, but also its discursive updating. Advertising can be classified in terms of function: brand-
building and directional. Brand-building advertising is synonymous with product advertising and is commonly
seen in traditional mass media, including TV, radio, magazines, and newspapers, where as directional advertising
is designed to reach a mass audience by using a tactic of intrusion aimed at helping consumers locate suppliers of
desired products and services, and includes advertising in yellow pages, a newspaper classified section, movie
listings, and industry guides. Advertising is paid, non-personalized communication carried out by an identified
sponsor and using the media to persuade (something) or influence (somehow) the audience.

For the language of advertising, it is important to distinguish between oral and written discourses, the
structure of which has its own differences. Oral advertising discourse allows for a greater lexical and grammatical
variation, while prosody (the system of pronunciation of percussive and non-percussive, long and short syllables
in speech) plays a significant role. Written advertising discourse has its own construction features. Punctuation
plays an important role in this process. The use of punctuation in written speech, as well as prosody in spoken
speech, largely determines its rhythm, its perception by the audience. The main structural elements of advertising
texts are the title, main text, and motto; subtitle, inserts and frames, seals, logos, and autographs (signatures) are
also used. Title — draws attention to the text, interests the buyer. Therefore, it must be effective in impact and
clear in meaning. Header is divided into several types: headers that report useful properties; provoking;
informative; interrogative and containing a command. A subtitle — is a visual bridge between the title and the
main text. The main text fulfills the promises of the title. The main text of an advertising message can be
narrative, pictorial, or gimmicky (original); it can be written in the form of a monologue or dialogue. The final
phrase-slogan should encourage the buyer to take action ("buy today", "begin travel", "call now" etc.). This is the
most powerful form of a trade offer. When coming up with a slogan, you should strive to ensure that it
corresponds to the General advertising theme, is short, formulated by original wordplay and contains, if possible,
the name of the company. However, the most effective advertising texts are based on much more complex than it
sometimes seems. In this case, the creators of texts avoid direct description of the subject of advertising, its
properties, characteristics and advantages. Working with advertising discourse on English lessons, it is important
to remember that it helps to broaden the horizons of high school students. Often English grammar is
underestimated for the effectiveness of learning, being called boring and sometimes even unnecessary.
Grammatical aspects in teaching are very important for students, since grammar is the basis for the subsequent
successful teaching of the English language and should be given to it special attention.
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AnHomayus: cospemennoe sA3bIK080e 00pPA308aAHUE 8 HACMOSWee 6peMs PACCMAMPUBACMC KAK NPOYecc
CMAHOBILEHUS. TUYHOCIU, NPUODPEeMeHUe el ONPedeNeHHbIX HABbIKO8, KOMNEeMEeHYUll, KOMopble OHA MOXCem
UCNOIBL306aMb 8 NOBCEOHesHOU dicushu. Takum 0Opazom, 6 nPeno0aéaHul UHOCMPAHHBIX S3bIKOE NOSAEIACMCSL
He0OX00UMOCMb UCNONb306AHUS MAKUX CUCMEM, Memo008 U MeXHOI02Uull 0OyueHus, Komopvie 0OyOym
obecneuusamo pasgumue NO3HAGAMENbHBIX, KOMMYHUKAMUGHBIX U MHOSUX OPYeUX CHOCOOHOCMEN YUaAuUXCs.
B ycnosusix komnemenmrHocmuo2o nooxo0da OHU HANPABNEHbl HA PA36UMUe NO3HABAMENbHbIX CHOCOOHOCMEN
VUAWUXCS U UX AKMUBHOCTb 8 Npoyecce 00YUeHUsL.

Knrouesble cnoea: KOMMYHUKAMUBHAS KOMRCMEHYUSL, MEMOOUKA 00YUCHUSl, NACCUBHBIIL MUN, AKMUSHBLIL MUT,
UHMEPAKMUBHOE 00yUeHUe, 83aUMO0OYUCHUe.
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Abstract: modern language education is currently considered as a process of becoming a person, acquiring
certain skills and competencies that he can use in everyday life. Thus, in the teaching of foreign languages,
there is a need to use such systems, methods and teaching technologies that will ensure the development of
cognitive, communicative and many other abilities of students. In the conditions of the competence-based
approach, they are aimed at developing the cognitive abilities of students and their activity in the learning
process.

Keywords: communicative competence, teaching methodology, passive type, active type, interactive learning,
mutual learning.

HcToyHnK aKkTHBHOCTH B OOY4E€HMH MOXET OBITh ONpefeleH Kak JIMYHOCTHOE CBOMCTBO, KOTOpOe
npuodperaeTcss M pa3BUBAeTCs B OPraHM30BaHHOM IIpOIiecce MO3HaHMs. B kauecTBa MCTOYHMKA aKTHBHOCTH
TAKOKe MOTYT BBICTYNaTh (JOPMBI M cIOCOOBI paboTHI MpernoiaBaTest, akTHBU3UPYIOIINe Ipolecc o0ydeHus. B
TeopeTnieckux 0030opax juteparypsl, npeactaBieHubix T.C. [Manunoii, K. CeneBko [1] moguepkuBaercs,
yto mupokuil psa uccnenosareneit (b.L. bagmaes, C.M. Kamanos, A.M. Cmonkus, JL.I'. Cemymuna, B.A.
Ckakyn, C.[I. CwmupuoB, A.Il. IlandumoBa u nap.) BBIAENAIOT B pSAAYy AKTHBU3UPYIOINX METOIOB
HWHTEPaKTUBHBIE METO B! 00y IeHHS.

B meronuke 00y4eHHsT MHOCTpPAaHHBIM S3bIKAM CYIIECTBYIOT MHOTOUYHCIICHHBIE KJIACCH(HKAIMN METOIO0B
oOyuenns. Hac wHTepecyeT Ta, B OCHOBE KOTOPOH OTpakeHa MMEHHO POJIb OOYYAIONIerocs. JT0 TPamUIFOHHAs
knaccudukanys, npeoxenHas S. Tomvurom eme B 60-x romax XX croserwsi, Obuta omucaHa B paboTax
[TnakcuHoii [2], 1 oHa BKiIto4aeT B cebs 3 MeTona:

1. [TaccuBHBIH (penpOaYKTUBHBINR) TUI 00y4YeHUsI.

VYuammiics BeICTymaeT «00bekToM» 00yueHus. OH JOJDKEH YCBOMTH M BOCCO3/1aTh MaTepHal, TaHHbIH eMy
yUYHUTeNeM, TeKCTOM y4eOHHKa, T.e. HCTOUYHHKOM IIPaBHIIBHBIX 3HaHWH. K cooTBeTCTByIOmmMM MeromaM 00
YUYEHHUSI OTHOCSIT METOJBI, MPH KOTOPBIX yYaIlHecs JHINb CIYIIAIOT W CMOTPSAT (JIEKIHsA-MOHOJIOT, YTEHHE,
MIOSICHEHHE, JEMOHCTpAUs M BOCIIPOM3BOIINN OMPOC YYAIUXCs). YUSHHKH, KaKk IMPaBHIIO, He 00IIaloTcs
OJIVH C APYTHM H HE BBITOIHAIOT HUKAKAX TBOPYECKUX 3aJaHUH.

2. AxTuBHOE O00y4eHHe.

Takoii Tun o6y4eHns: IpegycMaTpHBacT NPUMEHEHHE METON0B, KOTOPBIE CTUMYIUPYIOT MTO3HABATENbHYIO
aKTUBHOCTb U CAMOCTOSATEIBHOCTD YUalHXCs.
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Vyamuiics BBICTYIAeT «CyObEKTOM» 00y4YeHHMS, BBIIOJIHACT TBOPYECKHUE 3ahaHMUs, BCTYIACT B JHUAJOT C
yuaurtesneM. OCHOBHBIE METOJBI: CaMOCTOSITENbHAsT paboTa, MpOOJIEMHBIE M TBOPUYECKHE 3alaHMs (QacTo
JIOMaIIHNE), BOIPOCH! OT YJAIUXCS K YIUTEINI0 U HA000pOT, YTO pa3BUBAET TBOPUECKOE MBIIIICHHE.

3. UntepakTuBHOE OOyUCHHE.

VYueOHbIH TpoIlecC OCYIIECTBISIETCS MPU YCIOBUM AaKTHBHOTO IIOCTOSHHOTO B3aMMOJCHCTBHS BCEX
ydamuxcsi. 9To camooOyueHue, B3auMooOyyeHne (KOJUIEKTHBHOE, TPYNIIOBOe 00y4eHHE B COTPYIHUYECTBE),
rae y4alluidcs M y4UTeNb SIBIAIOTCS PaBHOIPABHBIMM, PAaBHO3HAYHBIMH cyObekTamu oOyuenus. Ilemaror
BBICTYIIACT JIMIIb B POJIM OPraHU3aTOpa Imporecca 00y4eH s, TUaepa TPyIIbL.

OpraHu3aiys MHTEPAaKTHBHOTO OOY4YECHHs IpeIyCMaTpHBaeT MOJEIMPOBAHUE JKU3HCHHBIX CHUTYalMi,
WCIIOJIb30BAHUE POJICBBIX WTP, COBMecTHOe pemieHue mpobieM. OHO 3(h(deKTHBHO CHOCOOCTBYET
(OpPMHUPOBAHUIO YMCHUH, HaBBIKOB ¥ IIEHHOCTEH, CO3/IaHUIO aTMOC(ephl COTPYIHUYECTBA, B3aNMOACHCTBYS,
TI03BOJISIET IIEJIArOTy JIETKO PEIIUTH MHOTHE 331a4y 33 CYET OJHOTO JINIIH HHTEPAKTUBHOTO METO/A.

B Hameil cucteme o0pa3oBaHHs OCHOBHOH CTPYKTYpHOH eauWHHIEH oOpa3oBaTelIbHOrO Iporecca Io
HHOCTPAaHHOMY S3BIKy B IIKoJie siBisiercss ypok. OH paccMaTpuBaeTcsi KaK CIOXHBIH aKkT OOUIeHns.
OO0menne B mporecce OOyYeHHS MOXET OBITh «OZHOCTOPOHHHUM» H «MHOTOCTOPOHHHM». [lpu
«OIHOCTOPOHHEM» OOILICHHH OpraHu3anys y4eOHOro Ipolecca OCYLIECTBISETCS ¢ ImpeobiagaHueM
¢poHTaNEHBIX (GopM paboOTEL, TO €cTh KOTJA YYHTENb, CHpAIlINBas, MOOYXKIAeT yYeHHKa K pEdeBOit
JIEATeNbHOCTH M TOT OTBeYaeT. IIpM «MHOTOCTOPOHHEM» OOIICHUH THIMYHBIMH (opMaMu paboTHl Ha
3aHATHU OYAYT SIBISTHCS TPYIIIOBBIEC, KOJUICKTUBHBIC BU/IBI B3aMMO/ICHCTBYS, B KOTOPOM YUaIlUiicsd HMeeT
BO3MOXKHOCTh TPOSIBUTH Ce0si KaK CaMOCTOSATENBHBIA W IIOJHONPABHBI YYaCTHUK OHNpEAETIeHHOI
nesiTenbHOCTH. VIMEHHO TpH OpraHU3alliid «MHOTOCTOPOHHEr0 OOLICHUs» BO BpeMsl ypoKa MHOCTPAHHOTO
SI3BIKA TIPOMCXOIMT B3aMMOJEHCTBHE BCEX YYAaCTHHKOB 00pa30BaTEIBHOTO MpOILEcca, CO3al0TCs
BO3MOYKHOCTH /IS PACKPBITHS IMYHOCTH B KAXKJOM y4CHHKE.
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02080pUMb U YCIIOBHOCMb HA38AHUSL MHOSUX Memo008. dacmo 00Ho u mo dice Hazgamnue UCnoib3yemcs Ois
0003Ha"eHUsL PA3TIUYHO20 COOEPAHCANUSL, U HAOOOPOM, OOHU U me Jice Memoobl 6CMPedaromcs nood pa3HbIMU
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Abstract: interactive methods are very difficult to classify, as many of them are a combination of several
techniques. The use of certain methods depends on various reasons: the purpose of the lesson, the experience
of the participants and the teacher, their taste. It is also necessary to stipulate the conventionality of the names
of many methods. Often the same name is used to denote different content, and vice versa, the same methods
are found under different names: creative tasks, work in small groups, educational games, excursions, social
projects, competitions, performances, interactive lecture, student in the role of a teacher, “everyone teaches
everyone”, discussion of complex and debatable problems, project method, scale of opinions, discussion,
debates, symposium, brainstorming.

Keywords: interactive methods, non-imitation and simulation technologies, modern pedagogy, online
questioning, video and audio materials.

UnrepakTuBHOE 00yUeHUE NpeIIIoiaraeT OTINYHYIO OT IPUBBIYHOM JIOTHUKY 00pa30BaTeIbHOTO Ipolecca:
HE OT TEOPUH K NpaKTHKEe, a 0T ()OPMHUPOBAHUS HOBOTO OIBITA K €0 TEOPETHYECKOMY OCMBICICHHIO depe3
npuMeHeHue [2]. MHTepakTHBHBIE METOABI CTPOSTCS HAa B3aUMOJICWCTBUHM BCEX YYAaCTHUKOB Y4eOHOTO
nponecca. He TOJIbKO y4nTenb NpHBIEKAeT YUYCHUKOB, HO M CaMH JIETH, B3aUMOJIEHCTBYS OPYTr C IPYTOM,
MIPUBIIEKAIOTCA K 00CYKACHHUIO, K UTPE, TEM CaMbIM MTOBBIIIAs MOTHBAIHIO K 3HAHUSM depe3 OOIIeHueE.

3agaqn y BceX MHTEPAaKTUBHBIX METOIO0B OOyUECHUS OJHU:

— HAYYHUTh CAMOCTOSITENILHO NPOM3BOIUTH MOWCK, aHAIN3 MH(POPMALUH, BEIONPATh NMPABIIIBHBIC PEIICHUS
UL KOHKPETHOW CHTYaINHy (HAaIpuMep: IIa0JIOHBI/KITUILE OTBETOB Ha BOIIPOCHI);

— Hay4uTb paboTaTh B KOMaH/E: OTHOCUTHCS YBAXXUTEIBHO K CBOMM TOBapHILaM, YBaKaTb MHEHHS IPYyT
JIpyra, OBITh TEPHUMBIM K Pa3IMIHBIM TOYKaM 3PEHHS;

— Hay4uTh (OPMHPOBATH COOCTBEHHOE MHEHHE, Ha OCHOBE OIPE/ICIICHHBIX (DaKTOB.

KoHuenmuuss WHTepakTHBHOTO OOydYeHHs TpeIycMaTpHBaeT HECKOJIBKO (Gopm/Moneneii oO0ydeHus, o
KOTOPBIX MBI TOBOPWIM paHee: MacCHBHAs, aKTHBHAas, MHTEepaKkTHBHas. Hac HMHTepecyeT MHTepaKTHUBHAs
MO/JIeNTb O0yUCHHS.

Bce TexHOJIOTMHM MHTEPAKTHBHOTO 00y4YeHHs IeNSTCS HA HeMMHUTAIMOHHBIE U MIMHTAMOHHBIE.

HeumuTanMoOHHBIE TEXHOJOTHMHM HE MPEAINONaraloT IOCTPOSHHE MOJeNeld H3y4aeMoro SBICHUS |
JIeITeTbHOCTH. B OCHOBE MMHTAIMOHHBIX TEXHOJOTHH JIEXHUT MMHTAIOHHOE WM UMUTAI[OHHO- UTPOBOE
MOJENNPOBAaHKE, T.€. BOCIPOHU3BEICHHE B YCIOBHSAX OOY4YeHHS IPOLECCOB, MPOHCXOMAIINX B peaabHOH
cucreme [1]. CoBpemeHHas Tmemaroruka OoraTa LENBIM apCEHAIOM HHTEPAKTHBHBIX  METOJOB,
B3aMMOJIEHCTBYIOMNX JIPYT C IPYTOM, CPEIH KOTOPEIX MOXKHO BBIICIHTh:

— TBOpYECKHE 3aJaHMs, paboTa B MaiblX TpyMNax, oOydaromiue HUrpbl (poJeBble HIPHI, MMHUTAIWH,
JIEIIOBBIE UTPHI), HCIIOJIb30BaHIE OOIIECTBEHHBIX PECYpCOB (TIPHUIIIAIICHHE CTICIIHAIHICTA, YIKCKYPCHH);

— couuaibHBIE TMPOEKTHl W JPyrHe BHEAyJUTOPHBIE METOAbl 0O0ydeHWs (COpPEeBHOBAHUS, HHTEPBEIO,
(UITBEMBI, CTICKTAKIIH, BHICTABKN);

— M3ydeHHE U 3aKpeIUIeHHe HOBOTO MaTepHana (MHTEPaKTHBHBIN ypOK, paboTa ¢ HarJISAHBIMU TTOCOOHSIMH,
BUJICO U ayAHOMaTepHalaMH, «00YJaloOMIACS B POJIH MPENOoJaBaTelsy, «KaXIblil YIUT KaXIOr0», MO3auKa
(axypHas I1JI1a), UCTIOJIb30BAHUE BOIPOCOB, COKPATHUECKUI THAIIOT);

— TeCTUPOBAHNE;

— pa3MUHKH;

— oOpaTHas CBSI3b;

— IUCTaHIIMOHHOE O0yUeHNE;

— 00CcyXJeHHe CIIOXKHBIX U JUCKYCCHOHHBIX BOIPOCOB M IpoOJieM (3aiiMM IO3WIMIO, IIKajla MHEHHH,
ITOIIC - popmyna);

— paspelieHre TpobaeM («IepeBO pemIeHHH», «MO3TOBOI IITypM», «aHAIW3 Ka3yCOBY», «JIECTHHUIIBI H
3MEeHKHN»), TpeHUHrH [1].

Ha xoHTpoJBbHOM 3Tane it OLEHKH 3(Q(EKTUBHOCTH HCIIONB30BaHHSA M INPOBEACHMS, MPEUIOKCHHBIX
HaMH MHTEPaKTHBHBIX IPHEMOB, ObUIa INPOBEIECHA KOHTPOJbHAS JHATHOCTUKA JEATEIBHOCTH YUMTENS U
yJamuxcsi B BHUJE OHJIAWH- aHKETHPOBaHUS. Bompochl u4acTHYHO MOBTOPSUINCH, C LENTBIO BBIABICHUS
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nuHaMuKd n3MeHeHuil. Ilo pesynpTaTtaM KOHTPOJBHON JUMArHOCTUKH MBI NPHIUIH K BBIBOJAM, YTO YPOBEHb
MOTHBAIMU K Y9eOHOH JEeATENPHOCTH y YUYalIUXcsl MOBBICHIICS 3a CUET NPEIIOKCHHBIX HAMH M3MEHEHHI B
opraHm3anuy paboTel yuuTens Ha ypoke. [loiydeHHBIE HaHHBIE CBUICTENBCTBYIOT 00 3(deKkTHBHOCTH
HCTIOb30BAaHMS HHTEPAKTHBHBIX METOIOB O0YUCHNSI HHOCTPAaHHOMY SI3BIKY B Ha9aJIBHOI IIKOJIE.
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Annomayua: ¢ cmamve npedcmasneHa uHgopmayus 06 0coOeHHOCMAX BIUAHUS KOPOHABUPYCHOU UHeKyuu Ha neyems,
0COOEHHOCIU KIUHUYECKOU KapmuHbl, U3MEHeHUs Napamempos eusyanvHol ouaznocmuku. Ilpoeedeno uccrnedoeanue, ¢
BbINONHEHUEM CPAGHUMENbHO20 AHANU3A MedcOy nayueHmamu, neperecuiumu uugekyuro SARS-CoV-2 u xnunuvecku
300p0o60ll  KOHMpONbHOU — epynnou.  Pesynemamer  oyenusanucs — no — noxkasameiam — UHCHPYMEHMATbHbIX
(mynvmunapamempuyeckuti  yabmpaseyk neyvenu, KT, MPT) u nabopamophvix OaHHuIX (buoxumuuecKue Mapkepul
N06PeNCOeHUs NeUetlt).

Llenv uccnedosanus: onpedenums 3AKOHOMEPHOCMU NOGPEACOeHUs. neueHu nocie msicenon ungexyuu COVID-19
(SARS-CoV-2) ¢ ucnonvzosanuem mynvmunapamempuyeckoeo yrompassyka (MI1Y3) 6 nepemennoii nonyasiyuu nayueHmos
¢ paznuunoi cmenensio maxcecmu COVID-19.

Knrwouesvie cnosa: COVID-19, nospescoenue neuwenu, myivmunapamempuyeckoe Y3U.
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Abstract: the article presents information about the peculiarities of the effect of coronavirus infection on the
liver, the features of the clinical picture, changes in the parameters of visual diagnostics. A study was
conducted with a comparative analysis between patients who had suffered a SARS-CoV infection-2 and a
clinically healthy control group. The results were evaluated according to instrumental (multiparametric liver
ultrasound, CT, MRI) and laboratory data (biochemical markers of liver damage).

The purpose of the study: to determine the patterns of liver damage after severe COVID-19 infection
(SARS-CoV-2) using multiparametric ultrasound (MPUZ) in a variable population of patients with varying
degrees of severity of COVID-19.

Keywords: COVID-19, liver damage, multiparametric ultrasound.

B nacrosimee Bpemst Bo BceM MHpe ObIIO 3aperncTpupoBaHo Gosee 140 MHIITHOHOB HOATBEP)KACHHBIX CIIydaeB
u 6onee 3 muuoHoB cMeptei o COVID-19[1]. 3aboneBanue, BEI3BaHHOE HOBBIM KOPOHABUPYCOM - 2 TSXKEJIOTO
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octporo pecrparoproro cuaupoma (SARS-CoV-2), BeBBano miobaibHEI mepeBopoT. HecMoTps Ha TO, 4TO
MHO>KECTBO TAIMEHTOB MOJHOCTBIO BBI3JIOPOBENH 0€3 KAKHMX—MO0 OCIOMKHEHUH U TIOCNEACTBUI, HE HCKIIOUAETCsI
(haKT 3aperiuCTPHPOBAHHBIX TAIIUEHTOB [2], KOTOPBIE CTPAJAIOT IIOCTKOBHUIHEIM CHHAPOMOM [3] wiH " IIMTEebHBIM
COVID" [4], xoTOpblil XapaKTepu3yeTcsl BIMSHUEM BHpyca Ha OpPraHbl HE TOJBKO AbIXAaTEIbHOW CHUCTEMBI, HO U
BOBJICUCHHEM BCEro OpraHM3Ma [5], B CBSI3M C YeM YBEIMUYMIIOCH YHCIIO HCCICIOBAHMI, KOTOPHIE M3yJaroT Kak
o01ue, Tak u crienududeckie cpeaHe- u goarocpounsie nocneactsus COVID-19 mo Bcemy opranusmy [6, 7].

SARS-CoV-2 mpencraBmsier coboif Bupyc puboHykinenHOBoi kuciotel (PHK) B 00oiouke ¢ IIMIIOBBIM
0eJIKOM, KOTOPBIN B3aMMOJAEHCTBYET C IEPBUYHBIM PELENTOPOM XO3SMHA ITyTEeM IIPHUCOSAMHEHHS K PeLenTopy
aHTHOTEeH3MHIpeBparatomero ¢pepmenra-2 (AIID2) [8]. Knerkn, KOTOpble SKCIPECCHPYIOT OOJIBIIE PELENTOPOB
ATID2, 6onee ys3BuMbl kK SARS-CoV-2 [9]. AIID2 skcnpeccupyeTcst B pa3iiMIHbIe CHCTEMBI OpraHu3Ma, BKITFOYas
JIETOYHYIO TKaHb (B YACTHOCTH, aIbBEOJIIpHBIC KiIeTku 1l Thra), HepBHYIO, CepACTHO-COCYAUCTYIO 1 XKEITYI0THO-
KUILIEYHYI0 CHCTEMBI, ITOYKH, 3HIOoTenuid u newens [10, 11, 12, 13], mo maHHOWH TeMe NMPOBOJUIMCH HEMAIO
uccienoBaHuy. M3 Becex MpenocTaBIeHHbIX JAHHBIX 0C000€ BHUMAaHHE MbI YIEIUIN UCCIIEI0BAHUIO TTEYEHN.

[oBpexxnenne neueny, ceszanHoe ¢ COVID-19, MoxkeT OBITH OIpesieNieHo Kak CIIydai ¢ yKe CyIIeCTBYIOIM
3a0oneBaHneM meueHH wid Oe3 Hero[21] u MoxeT OBITH OOpaTUMBIM WM HEOOPaTHUMBIM TPH UTHTEIHHOM
neduimre GenkoB wiM pepmenToB. B neuenn ATID2 BBICOKO HKCIPECCHPYETCS B SHAOTEIHAIBHOM CIIOE MEJIKHX
KPOBEHOCHBIX COCYZIOB W B XOJIAHTHOIMTAX, NPH 3TOM MEHee 3HAUHUTENIbHOE KOJIMYECTBO JKCIIPECCHPYETCsS B
renarouurax [22]. Mcxons u3 Toro, 4To B IEYEHH MPOUCXOJUT MPOLIECC HEUTpAIU3alMi TOKCHHOB, B TOM YHCIE U
JIETOKCHKALWS JICKAPCTBEHHBIX MPEIapaToB, CHEKTP MOTEHIMAIBHBIX ITaTOJIOTMYECKUX MEXaHN3MOB HOBPEXKICHHUS
nedeHd mHpok. OHO BKITIOYAET MPSAMYIO IUTOTOKCHYHOCTh OT aKTUBHOHM BUpYCHOH permkamuu SARS-CoV-2 B
nedeHd [23], WMMYHHO-ONOCPEIOBAHHOTO TMOBpeXAeHUs TmedeHH |[10], COCyOMCTBIX HapyIIeHMA U3-3a
KOAryJonaTHy, SHIOTEJINTa WM 3aCTOs KPOBEHOCHBIX COCYIOB CEpAlld, IbIXaTeNbHOW HEeNOCTaTOYHOCTH,
WHIYIMPOBAHHBIX TUIOKCUYECKNX W3MEHEHHH, JIeKapCTBEHHO-MHAYIMPOBAHHOTO MOBPEKICHHUS IEUYCHH H
000CTpEHHsT OCHOBHOTO XPOHHYECKOTr0 3a00seBanus neyeHu [21, 24].

CHekTp [AOCTYNHBIX METOIOB BapbHPyeTCS OT HHBAa3WBHBIX IIOJXOJ0B, T.6. OWONCHM II€UECHH, IO
OHOXMMHYECKMM TOKa3aTeJsIM JUC(YHKIMH II€UeHH [0 HEWHBA3UBHBIX IPOLENYp, T.€. JUArHOCTHYECKOH
Busyaam3auy. [upokuil CrieKTp HcclieoBaHMM MoKasan, YTo MOBpeXKAeHUe IedeHd, BelzBaHHoe COVID-19,
MOXKET OBITh OLICHEHO C HCIONB30BAaHHMEM TAKHX METOJOB BU3yaIH3alld, KaK YIbTPa3ByKOBOE HCCIIEIOBAHHE
(Y3U), marautHO-pe3oHancHas ToMorpadus (MPT) m xommbrorepHas Tomorpadus (KT), koTopbie BBIABISIOT
Ppe3yJbTaThl, COOTBETCTBYIONIHE 3a00JIeBaHMSIM ITeYEHH, BKITIOUast OKHpEeHue redenu (crearos) [28, 29, 30, 31, 32].
Iockoneky moBpexxaerne nedern npu COVID-19 MHOrorpanHo U BKIIFOYaeT B cedsl CTeaTo3 U BOCTANIeHHE, ObLT
OBl NPEATIOYTHTENEH /ISl OXBaTa BCEX acCHEKTOB MapeHXMMATO3HBIX M3MEHEHWI METOJ BH3YaIN3aliH, KOTOPBIHA
Croco0eH KOHKPETHO OIICHKe, a TakkKe OTHOCHUTEIBHO ObUT OBl MPOCT B BBITONHEHWH. [103TOMYy MBI BBIOpaimu
JIMarHOCTHYEeCKHi 00beM MyJIbTUIapamerpudeckoro yaprpassyka (MITY3) neuenu u npeanaraeM ero B KauecTBe
TOIXOIAIIEr0 HHCTpyMeHTa it Habmoaerus nocite nadexkmun COVID-19. [pencraBnenHoe rccienoBaHne ObUTo
Ppa3paboTaHo /IS OLEHKH MOBPEXICHUA nedeHn y nanpeHToB nociae COVID-19 pa3indHoid CTereHn TSHKECTH U ©
pa3IMYHBIME paHee CYIISCTBYIONMMHU COIYTCTBYIOIMMH 3a00JIeBaHMAMU C ucnoib3oBanneM MIIY3 u s
CpaBHEHMS €T0 C IPYrMMH MEeTOAaMH Bu3yanm3anuu, Takumu kak KT u MPT.

Mertonst

B wuccnenoBannu npunsum ydactue 60 marmentoB: 42 marmeHToB nepeHecid uHpekimio SARS-CoV-2 3-9
MecsIeB Ha3al, 18 manueHToB OBUIM KIMHWYECKH 3I0POBOM KOHTPOJBHOWM rpymmoi. Becem mammeHTam Obuia
npoBeneHa omenka MITY3 medenn (dmacrorpadus, IWCIIEPCHOHHAS W ATTCHIOAIMOHHAS BH3yammsamms). 49
HalMeHTOB TIPOLUTM abJOMHHAIBHYI0 MAarHWTHO-pe3oHaHcHyl0 Tomorpaduo (MPT) u  HekoHTpacTHyIO
PacIIMpeHHYI0 TOpaKaIbHYI0 KOMITbIOTepHYI0 ToMorpaduio (KT), BBITONHEHHYI0 B OAMH M TOT e JieHb. Bce
MAIMEHTBI 6bl.]'ll/l O6CJ'[CJIOBaHbI Ha OMOXHMHUYECKHE MapKEPbI IMOBPEKACHUA IICUCHU.

Crienyroriyie KIMHAYECKHE JaHHbIe ObUTH MOJIyYEHBI B BH/E CTPYKTYPHPOBAHHOTO BOIPOCHHUKA: TOJI, BO3PACT,
MecsIbl ¢ MOMEHTa MosiBieHusT TepBbix cumiroMoB COVID-19 u mpomommkurtenbHOCTh 3a0oneBaHus. bpuia
coGpaHa I/IHq)OpMaLII/ISI O TOM, 6]>IJ'II/I JIM MAUEHTBI TOCIIMTAIIM3UPOBaHbI, U U1 TEX, KTO ObLT rOCHUTAIIN3UPOBAH,
TsDKecTh 3abosieBaHus ObLIa pasziesieHa Ha Tpu rpynmsl: Jierkas (otcyrcersue naeBMonnu win OPJIC), ymepeHHast
(mreBmonmst, otcyrctBue OPJIC), Tsmkenas (mHeBmonmst u OPJIC). Takke Obima mosydeHa uH(opMaiwsi 00
HCHOJIB30BAaHNM KOPTHUKOCTEPOHIOB BO BPEMsl TOCHHTAIM3AIMH, a TAKKe O COIYTCTBYIONIMX XPOHMYECKHX
3a00JIeBaHMSX M HUCTIONB3yEMBIX JICKAPCTBEHHBIX CPeCTB. [lareHToB B3BEMMBAIN M N3MEPSIIH HX POCT C IIENBIO
pacuera mHzmekca Maccel Tena (MMT), B cOOTBETCTBMM C KOTOPHIM MAIMEHTH! OBUTM pa3IeNeHbl Ha YeThIpe
KaTeropur Ha OCHOBE KpHTepHeB BcemupHOW opraHm3anuy 3apaBooxpaHeHus: HopMmanbHas (18,5-24,9 kr/m2),
m30bITOYHast Macca Tena (25,0-29,9 kr/m2), ymepetnHas crenenb oxupenus. (30,0-34,9 kr/m2), Tsokenoe 0xKUpeHue
(6onee 35,0 xr/m2). Tawke ObLT cOOpaH aHAMHE3 XPOHMYECKUX WM BOCIAJIUTENBHBIX 3a00JCBaHUN IEYCHU
(renatur), a TaKKe yIUTHIBANIACH HH(POPMALIHs 00 YIIOTPEOICHUH KOOI, KyPEHNH U (PM3HMIECKOi aKTHBHOCTH.

JlaboparopHsle uccnenoBaHus
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Jns oueHKH OMOXMMUYECKUX MapKepPOB MOBPEKACHUS MeYeHH ObLIN coOpaHbl 00pasibl KpoBU 60 ManieHToB.
AHanm3 COCTOSUI U3 OOIIEro aHaiu3a KPOBH M IAHENH NEYeHOYHBIX (PepMEHTOB, a Takke MapKepoB IeMocTasa,
TaKUX KakK MPOTPOMOMHOBOE BPEMs, MEKIYHAPOIHOE HOPMAIM30BAHHOE OTHOIIEHHE, D-I1UMephl, TOCKOIBbKY HX
YPOBHH MOTYT OBITH HW3MEHEHHI IpH MOBpeXAeHHM medeHd [33,34]. [pyrue TecTbl Uil JIOKa3aTenbCTBa
TOBPEXK/ICHUSI TEMaTOUUTOB U XOJIAHTHOLMTOB Yepe3 TUIIOKCHIO, HEKPO3 U Jpyrue MexaHusMsbl [24,25,35] taoke
obum BrodeHsl: ACT, AJIT, nakratnernaporenasza (JIAD), ITT, ¢paxuum deppurina u 6mmpyouna. pyrue
Mapkepsl, Takue kak C-peakTuBHbIN O6enok (CPB) itk npoKanbIlMTOHUH, HCIOIb30BANIICH B KAUECTBE HHUKATOPOB
KaK BOCHIAJICHHS, TaK ¥ TeMaTONEILTIOIIPHOTO MOBpeXkaeHys [17]. Bee manueHTsI ObUTH 00CIIeI0BaHbI HA AaHTHTENA
1gM/IgG k SARS-CoV-2.

Buzyamuzauus

Bcee 60 maupmentoB npouumm obcienoBanne MITY3, a 49 marpieHTOB IPOBENM KOMIBIOTEPHYIO TOMOTrpaguro
rpyznHoi kinetku, MPT OpromHoi MonoCTH U aHaIM3 KPOBH, BBITIOJHEHHBIN B TOT )K€ JCHb.

AbpomvunaneHas MPT Biitouasna cTaHIapTU3HPOBAHHYIO CEPUIO MOCIIEAOBATENBHOCTEH I BCEX MAIMEHTOB:
FSE T2, FSE T2 'fat sat', T1, dynamic 3D-GRE, DWI co 3nadenusmu b 50, 500, 1000, 1500, ADC mapping u
MPCP. Bmsyamusaius xumudeckoro casura MP ¢ IP/OOII (B dase/BHe (a3bl) Takke HCIONB30BAIACH IS
TIOMOIIM B OLIEHKE CTearo3a Kak KauecTBeHHO (mazeHue Buaumoro curHana B OOII no cpasrenmio ¢ IP), Tak u
TIOJTYKOJIMYECTBEHHO ITyTEM pacdera IpOoLEeHTa )KUPOBOTO CHTHANA C HCronb3oBanueM (opmyinst [S IP — S OP]/[2 x
SIP] x 100.38.

Hexonrpacrasle Topakanshbie KT ¢ TomuuHoi cpesa 0,625 MM 1 pexorctpykiuy HRCT Obun BEITTONHEHET Ha
00acTy CKaHUPOBAHMSI, KOTOPAs BKIIFOYANIA BCIO TPYIHYIO HOJIOCTh U BEPXHIOIO YacTh )KUBOTA JI0 MOUSTHOH XHIIBL.
Komrmbroteprast Tomorpaduisi B OCHOBHOM HCIIOJIB30BANIACh U OLEHKN M3MeHeHui Jerkux nocie COVID-19, Ho
3TO HE BXOJIWUT B PaMKH JAHHOW ITyOJIMKAIlMH, W UL Ieflell JaHHOTO HCCIeNOBAaHMs KOMIBIOTEpHas ToMorpadus
HCHOJB30BANACh HCKIIOUUTENBHO JUII M3MepeHust ociabnenus ¢yHknun medeHd. CymecTByeT HECKOJIBKO
KpUTEpUEB OLEHKH cTearo3a redeHn ¢ nomompio KT, U B pasHBIX MCTOYHHMKAX MEPEUMCIICHBI PA3IMIHbIE TOUKH
OTcedeHus U1 cTearo3a B Juanasone orT +40 mo +58 emummnn Xaynchunma (MX). [30] B stom mccnemoBanum
3HAUCHMS 3aTyXaHWs HIDKe WM paBHBI +55 MX B uHTepecyromieit oomactu (PH) ¢ nnamerpom 1 cM B npenenax 7-
8-ro cerMeHTa medyeHH, Kak IHPEAroaraioch, CBUACTENLCTBOBAIM O CTeaTo3e INedeHH. Taike Oblla M3MepeHa
rTyOMHA TTOIKO>KHO-)KUPOBOTO CIIOSI HA COOTBETCTBYIOIIEM ypoBHe Ha KT.

HakoHnern, Bce MaryeHTHI MPOLLTH YIIBTPa3BYKOBOE HCCIICIOBAHHE MEYEHH, KOTOPOE BKIIIOYAJIO CTaHIAPTHYIO
OLIeHKY B-pexxnma, 11BeTOBYI0 MOMIUIEPOBCKYI0 Y3M OCHOBHBIX COCyZOB TedeHH H oneHKy MPUs mapeHXuMsI
MIeYeHH. YJIbTPa3ByKOBOE HCCIIEJOBAaHIE IPOBOMIIOCH C HCTONIb30oBaHueM ammapara Canon Aplio cepuu i800 US u
308712 18CX1. BbUT pHMEHEeH CTaHAAPTU3NPOBAHHBIA MPOTOKOJ BU3YAIIM3AIIMH C HCTIOIE30BaHIEM CyO-peOepHOTO
moaxona il B-pexxnma u 1BeTHOH pomuiepoBckoir Y3U, a Takke Jekadero MexXpeOepHOro IMoaxoja Ui
ob6cnenosanms MITY3.

Bmyammzamys B pexuMe B B OCHOBHOM HCIONB30BaNaCh Ul KadeCTBEHHOW OLIGHKH IEYEHH, MOMCKa
KJTACCHYECKUX TPU3HAKOB cTeaTo3a u ¢prdpo3za. Bo - mepBbIX, 3T0 BKIIFOYANIO TAPEHXUMATO3HYIO 9XOT€HHOCTb, TIPH
KOTOPOH CT€aTo3 BBI3BIBAT THIIEPIXOI€HHOCTh MEYEHH MO CPABHEHHIO C YXOTCHHOCTBIO CEIE3EHKH MITH COCEHHEH
MOUYKH. Bo-BTOpBIX, ObLTa OIGHEHA MHapeHXMMATO3HAsh 3XOT-TeKCTypa: AaTWMM4Has TpyOOCTb MpemronaracT
(HOpO3HBIE WM IUPPOTHYECKHE M3MeHeHus. LBerHoil momruiepoBckuii Y3U ObUT pUMEHEH IS OIpeeIeHUs]
BO3MOXKHBIX COCYIHCTBIX W3MEHEHHMH, yKa3bIBAIOIMX Ha (UOpO3 WM LUPPO3 NEUYEHH, TAKUX KaK paclIMpeHHe
BOPOTHO# BEHBI WJIM yMEHBILIEHHE TTIOTOKA, HIIH PEBEPCHPOBAHHUE.

O6cnenoBanne MITY3 Brimouano smacrorpagmio 2D-ciapuroBoit BomHbl (2D-SWE) mms konmdecTBeHHOM
OlIeHKH (pUOPO3HBIX M3MEHEHMH (IIaTOJIOrMYECKH MOBBILICHHAs JKECTKOCTh MEYEHH KOPPEIUPYET CO CHUKEHHOM
9NIACTMYHOCTBIO), coobmiaeMbix B Klla (aBToMaTudeckd mpeoOpasyeMbIX M3 H3MEPEHHOH CKOPOCTH
pacTipocTpaHeHust CABHroBOi BOMHEI M/c—1 B Moxyns FOHra). To kpaiineit Mepe 5 m3MepeHHii ObUTH BBHITTOITHEHB! B
OJTHOPOZTHON O0O0JIACTH TMAPEHXMMbI MEUSHH I TONYYeHHS MeIWaHHBIX 3HAYEHMH, W W3MEpPEHHS CUHUTAICH
HaJeKHBIMH, €CIIH MEXKBapTHIBHBINA auanazon/menuanHoe oTHomeHne (IQR/M%) Osuto Hike 30%. Ha
OCHOBAaHHH M3MEPEHHIT MAMeHThl ObUIH CTpaTH(HIMPOBAHEI ¢ HCHOMB30BaHHEeM Oayuta Metavir o 5 - GamisHOI
mkane B quanasone ot FO no F4, ¢ moporoseiM 3HauenueM 1t F1 (MuHnMansHbii Gpuopos), naunnas ¢ 7,1 klla.
Menuannsie 3Ha4ueHus 40 KCIIONB30BAMCH IS TPYIIIOBOH CTpaTU()UKAIINH.

Hakoner, Obuta mnpoBeaeHa Bu3yammsauusi ocnaOnenuss nedenn (BO gen). VibTpa3BykoBbIe BOJHBI
OCITa0JAIOTCSl aKyCTHYECKUM PACCESTHHEM, OTPaKEHHMEM M MOTJIONIEHHEM BO BpEMsl MX PaclpOCTPaHEHHs B
opranm3Me, Bce OOJIbIIE C YBENMYCHHEM COAepKaHus kupa B remaronurtax [24]. Koadouimenr saryxanus
paccuntbBaiy B 1b/cM/MI 11 ¢ rpynmoBoii crpaTuduKarymei o JaHHBIM POM3BOUTEIS.

Pesynbrars

W3 cnydaitno otoOpaHHbIX 60 CyOBEeKTOB, BKIIOUEHHBIX B Mccrnenopanue, 42 (62%) mmenn COVID-19 B
TedeHue 3-9 mecsiueB 10 3auuciens, a 18 (38%) ObuTH KIMHUYECKH 310pOBOH KOHTPOJIBHOH rpymmoi. Pazmranas
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KJIMHMYecKas MHQOpMALUs U JJaHHBIE Ta00PaTOPHBIX MCCIEA0OBAHMI IS TPYII NALHEHTOB MPHUBEAEHBI B TAOIHULE
1, a OCHOBHBIE Pe3yJbTaThl BU3yaIH3aliy 0000IeHb! B TabumIe 2.

Tabnuya 1. Xapakmepucmuku uccied08amenbCKoil U KOHMPOIbHOU 2pYnn

HccaenoBarensckas rpynna (n
=42)

Konrtpoabnas rpynna (n
=18)

Bo3pacr, 1eT (quama3on)

41.6 +13.4 (21-66)

39.5+12.9 (19-67)

ou; xeHumHa/MyxunHa, 1 (%)

21/21 (50%/50%)

13/5 (63%/38%)

Mecsie ¢ COVID- 19, n 64+1.9(3-9) n.a
Tponomxurensrocts COVID- 19, n 1.3£0.6 (0.2-3) n.a
Yacrora rocnuranusanu, 1 (%) 34 (60%) n.a
Tskects 3a6oneBanus, n (%)
Jlerxas 19 (43%) n.a
YMmepennas 16 (33%) n.a
Tsoxenoe 7 (23%) n.a

UMT, kr/*? (nuanason)

27.2+4.8(19.7-40.3)

25.0+3.5(18.4-32)

BHOXMMHYECKHI TPO(HITH’

ACT, emn [5-35 en/n] | 32.3(10.0-122.0) 28.4 (15.0-32.0)
(nmamasoH)

AJIT, Emn [0-55 en/n] | 22.6 (14.0-186.0) 21.4 (16.0-84.0)
(nmarmasoH)

ITT, UL [12-64 U/L] | 31.0(6.0-118.0) 31.0(13.9-101.0)
(nmarmasoH)

JIAT, En/m [125-220 ew/n] | 173.9 (72.0-344.0) 179.5 (130.0-236.0)
(nmarmasoH)

CPb, wmr/m [0-5 wr/n] | 20.5(1.0-57.0) 3.0(1.0-5.4)
(muama3on)*

Tabnuya 2. Pe3ynomamul 6uzyanuzayuu 05 UCC1e008amMeNbCKol U KOHMPOIbHOU pynnbl

(n=42)

HccnenopaTenbckas rpynmna

KonTposnsHas rpynmna
(n=18)

Pe3yf1bmambt susyaiusayuu

TToBBITIICHHAS YXOT€HHOCTH TTEYCHHU TIpHu yJIBTPa3BYKOBOM

uccienoBanuy, n (%)

5(9%)

4 (12%)

ITnorsocts neuenn KT, MX (nuamnazon)”

63.3+ 6.8 (46.0-78.0)

60.4 + 10.7 (36.0-74.0)

V4acTHUKM UCCIIEIOBAHMS C TOKA3aTeNsIMU CTeaTo3a Ha

MP, n (%)*

8 (15%)

3 (17%)

Cpennee 3nauenne SWE, kIla (quamaszon)

5.06 % 1.69 (3.0-12.2)

4.56+0.90 (3.3-7.0)

MenunanHoe 3Hauenne SWE, klla (quamnaszon)

5.05+1.74 (3.0-12.2)

4.55+0.78 (3.2-6.3)

I'pynmna ¢pudposa nedenn (1o MeTaBupY)

FO

43 (77%)

33 (97%)

F1

8 (14%)

1 3%)
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HcenepoBarennckast rpynna | KonrpoabHasa rpynna
(n=42) (n=18)
F2 3 (5%) 0
F3—4 2 (4%) 0
Cpennee 3HadeHue aucnepcud, (¢/m)/kl' (quamna3on) 11.82 +1.80 (8.6-17.9) 12.01 £ 1.69 (8.6-15.6)
Mennannoe 3naueHue aucnepcud, (¢/m)/kl'n (nuanazon) | 11.83 +1.73 (8.8-18.7) 12.08 +1.73 (8.6-16.4)
Jucnepcus- Bsazkoctb (SWD)
HopmanbHbrii 28 (66%) 10 (56%)
HesnauuTenbHOE yBEIMUYCHUE 10 (23%) 5 (35%)
YMepeHHO MOBBILICHHOES 3 (9%) 2 (6%)
CHIIBHO YBEIUYCHO 1 (2%) 1 (3%)
Cpennee 3Havenne BO, nb/cM/MI ' (nuana3on) 0.57 £ 0.09 (0.04-0.85) 0.57 £0.07 (0.45-0.79)
Menunannoe 3nauenne BO, 1b/cM/MI'n (nnana3on) 0.56 +0.09 (0.39-0.85) 0.57 £ 0.08 (0.44-0.80)

Puc. 1.Ilpomoxon oyenxu myromunapamempuyeckoco ynompaszgyxka (MPUs). Oonoii uz yuacmmuy KOHMpPOIbHOU SPYNnbl
ovLna 55 -1emuasn scenuuna bes ucmopuu saboneganus nevenu. Oyenxa MPUs neuenu nayuenma exmovana 2D-SWE
(a1acmozpaghuro co8U20601l B0JIHbBL) C 08YMS KAPMAMU 8 KOpoOKe 071 00PA3YO8, HAOMCEHHBIMU NOBEPX UZ00PAIHCEHUS.

B-pesicuma. Omo ovinu pacnpocmpanenue cosueosoil eoanvt (B) u snavenue SWE (4) kapmol. [lpagunvhoe
pacnpocmpanenue omoopatcaemcs NapaiietbHbIMU TUHUAMU ¢ NOCMOAHHBIM PACCMOAHUeM Mexcoy Humu, a PU ona
npoeedenst usmepeHuil (po306wlil Kpyz) nomewjaemces 6 0o1acme, 20e Iunuu Hauboee naparienbisl. Busyamusayus
ocnabnenus (BO) sxnouaem 6 cebs kapmy 3uauenuti BO (D) u kapmy B -pesxcuma cepout wixanvt (C), npuvem PU (sicenmoie
JIUHUU) noMewaemcs 8 KOpoOKy ¢ 06pasyamu noo 30Hou apmedaxma pegepbepayuu OIUNCHe20 NOs (OPAHICEBbIL YEent).
3nauenus R 2 ona écex uzmepenuii BO ne donoicrvl 6vims nudice 0,9 (C, nusicnuil 1eebvlil yeoi), u coomuouienue
IQR/meouana écezoa 0ondicno bvims menvuie 0,3, umobvl 6ce usmepenus oviiu nadedxcnvimu. Pezynvmamor npedcmagnenvi
8 8UOe 2UCMOZPAMMDL, U 8 IMOM Clyuae y Nayuenma Ovliu HOPMAlbHble 3HaYeHus snacmudHocmu u oucnepcuu (SWE u

SWD), oonaxo snauenus BO 6vinu yeenuuenvl: meduana cocmaguna 0,75 ob/cm/MIy, R2 0,96, umo oenaem uzmepenus

HaOeHCHbIMU. MO 03HAUAem, Ymo y nayuenma Ovlia HOPMAIbHAS DNACIMUYHOCHb U 6513KOCMb NeYeHll, HO NOBbIUEHHbLE

3HAYeHUs: Cmeamosd
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3HaueHus1, JOCTUTHYThIE TIpH orienke MIIY3 neuyenu, BBISIBUIN CTATUCTUYECKH 3HAYMMO 0OJee BBICOKHE
3HaueHust SWE mno cpaBHenmio ¢ mammentamu mocie COVID - 19 (mamueHTs! OCHOBHOHM TIpyIIbI) U
KIIMHUYIECKH 3{0POBOH (KOHTPONIBHOM) Tpymmoii (5,06 + 1,69 xIla npotus 4,56 kI1a +£0,90 coorBercTBeHHO, P
< .001). 3nagennss BO rtakke Obumm BBIE B HcchenoBarenbckoil rpymme (P < .001), m manueHTH B
HCCIIeI0BaTEIbCKON IPyIIe ¢ OONbIIeH BEPOSTHOCTHIO MMEIH NOBBIIeHHBIe 3HadeHus SWD 1o cpaBHEHHIO ¢
UX KOJUIETaMH M3 KOHTPOJIBHOM TPYIIIbI, XOTS CpeIHHUE 3HAUCHUs] MEXIY STHMH TPYNIaMH CYIECTBEHHO HE
pasmuuanucs (P > .05).

B wuccnemoparenbckoif Tpymme ObUI0 OOHAPYXKEHO, 4YTO MOBBIIICHHAs >KECTKOCTh IIEUEHH HMEEeT
CTaTHCTUYECKH 3HAUUMYIO TIOJIOXKUTENbHYIO KOPPEAILHIO C IOBBIIICHHBIMH YPOBHSIMH OHOMapKepoB
noBpexxaeHus redenu, Takux kak AJIT (rs = 0,31, P =.02), I'TT (r s = 0,37, P = .005), a taxoke UMT (r s
=0.49, P < .001), Torma xak B KOHTPOJFHOHW TpyIIle TaKUX Koppewinuid He Habmogaiock (P > .05). He
HaOJIIONAJIOCh CXOJHBIX B3amMocBsized Mexny pesynpraramu KT wmw MPT u  BeIeymoMsHyTHIMH
ouomapkepamu (P > .05). Crearo3 (BO) mabmromancst ciabbiM, HO craTUcTHYeckd 3HauuMbIM (P < .05)
KOppeJsiyst ¢ OMOMapKepaMH ITOBPEXKICHUS IICUCHH.

Bruta oOHapykeHa yMepeHHas MOJIOKHUTENbHast Koppensaiua Mexay mmepenusimu SWE u nucnepcueit,
npudeM 6onee Beicokue 3HaueHnss SWE (Menuana) Opiin cBs3aHBI ¢ moBbInIeHHON aucnepcueit (OR = 1,407;
P =.001; 95% JU 1,011-1,960). Ota xoppemnsnus OblIa CHIbHEE B OCHOBHOW TpyIe MO CPABHEHHUIO C
KOHTpOJIbHOU Tpymmoii (r s = 0,782, P < 0,001 mpotus r s = 0,499, P < 0,001 cOOTBETCTBEHHO).

[Ipu cpaBHEHHMH TALUMEHTOB C JIETKUM H TshKenbIM TeueHHeM COVID-19 y4acTHHKH HCCIENOBaHUS C
MIOBBIIICHHOH YXOT'€HHOCTBIO IEYSHN NMeNH B 8 pa3 Gosiee BEICOKUIT PHUCK TsDKenoro Tedenus 3aboneBanus ((P
=001, 95% AU 2.185-29.249). To >xe camoe HAOIMIOAANOCH y YYACTHUKOB C IOBBIIICHHBIMH 3HaueHnsIMA BO
(B mATH pa3 OOJBIIHIA PUCK TSXKEIOTO TeUeHus 3a6oneBanus, P =017, 95% JIN 1,536-23,438).

BriBoas!

B mpexncTaBneHHOM HCCIENOBAHUM MYNbTHIIApDAMETPUYECKas YIbTPAa3ByKOBas OLEHKA IapeHXHUMBI
neyend y jun nociae COVID-19 BbsiBUIa NOBBIIIEHHYIO JKECTKOCTh IIEUEHHM M 3HAUEHMs CTeaTo3a
(aTTeHyanun), YKas3bIBAalOIIME HA IOBPEXKACHHWE II€UYEHM, II0 CPABHEHHIO C KIMHHYECKH 370pOBOH
KOHTpOJBHOH rpymmnoil. Hanbomee 3aMeTHO H3MEHEHHBIM IIApaMeTPOM OblIa IOBBIMICHHAS >KECTKOCTh
MIeYEeHH, MpeJCTaBlIeHHas Oonee BbICOKMMHM 3HadeHusMH SWE, uto cormacyercs ¢ pesynpTaTaMu IpyTHX
HCCJIEJIOBAHUHM, KOTOpPblE KOHKPETHO OLEHMBAIM 3jacTHYHOCTh nedeHu npu COVID-19.28 IlosbleHnHas
KECTKOCTh MEYEHH KOPPEIHpoBala C YBEIHIEHHEM MAPYTHX MYJNbTHIIApaMETpHUecKHX Tmokaszareneit US
MOBPEXICHNS TEeUCHU-BA3KOCTH (BOCHAJIEHH) U CTEaTro3a, W 3Ta KOPpewsius Oblia CHIbHEE Yy MAalHueHTOB
nociie COVID-19.

[loBblmIeHHAss KECTKOCTh IIEYEHHM TaKKE XOPOIIO KOppenupoBaja C IOBBILIEHHBIMH YPOBHSAMH
OuoMapkepoB moBpexzaeHus medeHd, Takux kak AJIT u ITT, koropble yKa3plBalOT Ha OCHOBHOE
renaTolesUTIoJsIPHOE M XOJAHTHOLCIUTIONSPHOE TIOBpEeXKJAeHne Ha OuoxumuyeckoM ypoBue. CPBb,
KOTOpBIi,KaK OBUIO TOKa3aHO, SBIAETCS MPOTHOCTUUECKUM (DaKTOPOM MOBPEXKICHHS MEYCHH y MAlUEHTOB C
COVID-19,[25] Opu1 BbImIE B HCCIENOBATEIbCKOH TpymIe, 4eM B KIMHAYECKH 370POBOW KOHTPONBHON
rpynmne, u BMecTe c Oosee BblcokuMH 3HaueHusMH SWD HezaBucumo ot VIMT Bbienun OCHOBHOE
BOCNaJIeHHe TIedeHu Yy nanueHToB nociae COVID-19, B To BpeMs Kak KOHTpPOJIbHAs Tpymma
MOKA3aJIaTeHACHINS K CHIDKCHUIO 3HAUEeHNH BA3KOCTH IIPH OXKUPEHUH.

Bruto ob6HapyxeHo, uto yBenmuueHne UMT siBiseTcss OCHOBHBIM (haKTOPOM TOBPEKICHHUS TeYeHH. bputo
obuapyxeno, urto WMT koppemupyer C TOBBIIIEHHBIMH 3HAYEHHSMH JKECTKOCTH TI€UY€HH B
HCCIIEI0BATENbCKON TPYIIE U codeTaeTcs ¢ 0ojee TSDKEIBIM CTeaTo30M. Pe3ynbTaThl 3TOTO HCCIIETOBAaHHS
TAKKe YKa3blBAlOT Ha TO, YTO TOCIHUTAIM3ALMS M TSDKECTh 3a00JeBaHUs WrPalOT 3HAYUTEIBHYIO POJb B
noBpexaeHnn medeHn y nanueHToB ¢ COVID-19, u nanueHTs! ¢ 6ojee BHICOKMMH MOKa3aTeNIsIMU CTeaTo3a
ObuTH TOpa3fo Oojiee CKIOHHBI K TOCIUTANM3AIMM WM HMeENIH Ooyiee TsDKENIoe TedeHHe 3a00JIeBaHMHS-
pe3yibTaThl, KOTOpBIE COIJIACYIOTCA C pe3ydbTaTaMH JApYrux uccnenoBaHud [26, 27]. OcHOBHBIM
OTpaHUUYEHHEM JTOTO UCCIENOBaHMS SBIAETCA TO, YTO NPUYMHHO - CJIEACTBEHHAs CBS3b MEXIY
noBpexxaeHneM mnedeHn u wuHbekmmedr COVID-19 He mnoka3aHa, IOCKONBKY B OOJBIIMHCTBE CITydaeB
MpeABIAYIINE NAaHHBIC BH3YalHM3allMd He ObIIM mocTymHEI 1o 3apaxkeHuss SARS-CoV-2. B onpenenennoit
CTENEHH JI0 CUX IOP OCTAeTCsl HESCHBIM, SIBISIOTCS JIM Takhe (aKTOpbl, KaK CTEaTro3 M OXHPEHHE, MPOCTO
MIPeIpacIioNaraoT ManueHToB kK Gonee TsoxensM uHGeknmsiM COVID-19 u mocnenyromneMy HNOBPEXISHHIO
HEeYCHH WM IPECTaBIIIOT cO00M pe3yabTaT 0osiee TSHKEIoH HHPEKIHH.

B 3axmtoueHue, MyJbTUIIApaMETPUUYECKOE YIbTPAa3BYKOBOE HCCIEOBAaHHE MOXKET BBISBUTH MOBPEXKACHHE
neyeHd y mnanueHToB mocie COVID-19 ¢ mUpoKMM CIEKTpOM MapeHXMMAaTO3HBIX M3MEHEHMH, BKIOUas
MOBBIIICHHYIO JKECTKOCTh IICUCHH, IOBBIIICHHYIO BSI3KOCTh M 3aTyXaHHe, UYTO YKa3blBaeT Ha (uOpo3,
BOCHAJIEHHUE U CTEaTO3 COOTBETCTBEHHO. [IOMUMO TsXKEeCTH caMoro 3a0oNeBaHHs, COMYTCTBYIOMUE (haKTOPHI,
Takue Kak noBbIIeHHBIE MMT u paHee cyIIecTBOBaBIINE COIYTCTBYIOIIME 3a00J€BaHMS HIIH

114



MEJMKO-TOKCHYECKHe Mo00YHbIe 3((PEeKTH, MOTYT yCyryOHTh HMOBpexIeHHe nedeHH. lcciaemoBaHume Bcex
3TUX (DAKTOPOB TOJBKO HAYMHAETCS, HO IIPEACTaBICHHOE HCCIIEIOBAHHUE YyOCAUTEIHLHO CBHUAETENILCTBYET O
toM, uTo MPUs Oyner o4eHp MOAXOASIIUM METONOM MU Takod Oymymieidl paboTBl, B YacTHOCTH, IS
JIONTOCPOYHOTO HAOIIIOICHNS 32 TTAllUeHTaMU C JUINTEIBHBIM TeYeHHEM 3a00JIeBaHMI.
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Aunomayusn: aymoummyHnvle 3abonesanusi 6 Xopesmckou —obracmu  6CmMpeuaiomcs  peoko  u
Juaznocmuposams ux mpyoro. Ilpu cucmemHoix aymoumMmyHHbIX 3a001€6AHUSX NOPAACACTNCI €Ch OP2AHUIM
yenogexa. K xamezopuu aymoummynuvix 3a00/1e6aHull OP2aH08 HCEIYOOUHO-KULUEUHO20 MPAKMA OMHOCIM
3a601€8aHUsL C UMMYHONOSUYECKUMU MEXAHUBMAMU PA3GUIMUSL, IMUOLO2USL KOMOPLIX 00 HACMOAWE20 8PEeMeHU
ocmaemcs HeuseCmHou. Dmo spynna OmHOCUMeENbHO peoKux OoesHell, 00HAKO 8 NOcCNeOHUe 200bl OmMMedeHd
omuemaueas MeHoeHyus K poCcmy ux Yacmomul U pacnpoCmpaHeHHOCmu, 4mo nosiexkio 3a coooll yseauyenue
YUCIA UCCTIe008AHUL, NOCEAUWEHHBIX DMUOLOSUY, NAMO2EHe3Y, d, CIe008AMENbHO, U CO30AHUI0 HOBbIX
MemMo008 OUASHOCMUKU U CXeM JIedeHUs AyMOUMMYHHbIX 3abonesanuti opeanos KKT.

Kniouegvie cnoea: mybepxynes, aymoummyHHvie 3a0071e6aHUs, Op2aHbl NUWESAPUMENLHOU CUCTEMbL,
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Abstract: autoimmune diseases of digestive system refer to pathological conditions, caused by autoimmune
mechanisms, and their etiology remains unknown.This is a group of relatively rare diseases, however, during
the last years a marked tendency towards the raise in incidence and prevalence is observed, which led to an
increase in number of clinical investigations on etiology, pathogenesis, and, accordingly, development of new
diagnostic methods and therapies. Thus, these diseases require further investigation with a purpose of more
accurate diagnostic methods for the detection of disease at early stages and new effective and safe therapies
development.

Keywords: tuberculosis, autoimmune diseases, digestive system, nuclear receptors, autoantibodies.
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AYTOUMMYHHBI TacTpUT JKEIyJOYHO-KHIIEYHOTO TPAaKTa — XPOHHYECKOE BOCIAIEHHE CIHU3UCTOI
000JI0YKH Teda >KelyJKa C ayTOMMMYHHBIM MEXaHH3MOM pa3BUTHS, NPHBOAAIIEE K BO3HUKHOBEHMIO
aTpO(UIECKOTO TaCTPUTA M THUIIOCEKPEIUH. AYTOUMMYHHBIIl racTpuT Betpeyaerca y 7—11% nui B oOeit
nomynauuu. [luk 3a0oneBaeMOCTH MPHUXOAUTCS Ha Bo3pacT crapme 40 JeT, a COOTHOLICHHE YHCIa
3a00/1€BIINX MYXUMH U XEHIIUH cocTaBiseT 1:4-5. Jlnsd ayTOMMMYHHOTO TacTpuTa, Kak M AT JOPYTHX
ayTOMMMYHHBIX OoJie3Hel opraHoB jxemyno4yHo-kumedHoro tpakra (OKKT), xapakrepHo codeTaHue c
pa3NUYHBIME ayTOMMMYHHBIMH 3200JICBaHUSIMH, & UMEHHO, C ayTOMMMYHHBIM THPEOHJUTOM, BHTUIIUTO,
caxapHbIM auabetoM 1-ro Tuma [1]. DTHONOTMS ayTOMMMYHHOTO TacTpUTa JIO CHUX IOpP HEWU3BECTHA.
[peamonaraercsi 3Ha4eHHE B PAa3BUTHUHM 3TOr0 3a00JEBaHHMS T€HETUYECKOW IPEpacIioNoKEHHOCTH, UTO
MOATBEPKAACTCA HAJMYHEM CeMEHHBIX ()OpM ayTOMMMYHHOTO racTputa. Kpome Toro, HEnmb3sl HCKIIOYHTH
pons uHbekuuu Helicobacter pylori B kadecTBe TpurrepHoro ¢akropa il WHUNHAALUH ayTOMMMYHHOTO
mporuecca [2].

AyTOMMMYHHBIH TacTPUT XapaKTepU3yeTcs HAINYMEM AHTHUTEN K MapHeTaNbHBIM KIETKaM KeTyAKa U
BHYTpeHHeMY (akTopy, oOIpeneleHHe THTpa KOTOPHIX B Hepu(epHdecKoil KpOBH SBISIETCS YacThIO
aITOpPUTMa TUAarHOCTHKHU 3TOTo 3abojeBaHus. KpoMe TOTo, U OLIEHKH COCTOSIHHS CIU3UCTOH 00O0JIOYKH
KellyJKa NPUMEHSIOT TaKue cepojioruueckue Mapkepbl, kak nemncuHoress! I um II, ractpun-17 [3]. K
MOP(OIOTHUECKIM KPUTEPHSIM ayTOMMMYHHOTO TacTpHTa Ha paHHUX JTamax 3a0oJeBaHHS OTHOCST
TUM(ONIa3MOIUTAPHYIO HHPUIBTPALUIO CIU3UCTOH 000JIOUKH Tela JKeIyaKa, B HEKOTOPBIX CIydasXx — C
(hopMHpOBaHNEM OYAroBBIX JIMM(OHUIHBIX CKOIUICHUH, M ICEeBAOTUNEPTPOPHUIO MapHeTalbHbIX KiIeTok. C
TE€YEeHHEM BPEMEHH Pa3BUBAIOTCS aTpO(HUIECKne M3MEHEHHUS: YMEHBIIAeTCsl YUCIO U TIyOMHA jKele3 Tela
XKelyaka, Ha (JOHE Yero TMOSABISAIOTCS YYaCTKH KHIICYHOW MeTariasuu [4]. Y OGOJBIIMHCTBA MMAIUEHTOB C
ayTOMMMYHHBIM T'acTPUTOM paHHUE CTaAuu 3aboyieBaHUs mpoTekaroT GeccumnrToMHO. ITo Mepe pa3BuTHs
aTpo(UUECKUX M3MCHEHHUI B CIM3UCTON 00O0JIOUKE Tesla JKEeIyJAKa M HCTOLICHHS 1erno BuTamuHa B12 y
MAIMEHTOB MOSBISIOTCS KIMHUYECKHE NMPH3HAKM MEPHUIMO3HOW aHEeMUHM THIIEPXPOMHAs MaKpOIHTapHas
aHeMHs] M HEBPOJIOTHYECKas CHMITOMATHKA MapecTe3uH, aTakCHs, ClaboCTh B KOHEYHOCTSX, CHIDKCHHE
MIPONPHOLCTITUBHON M KOXKHOW YyBCTBHTEJILHOCTH, KOTHUTHBHBIE HAPYIIEHHs, JeMeHIns1. B GoipuInHCTBE
CIlydaeB IHWAarHO3 YCTAHABJIMBAIOT TOJBKO HA CTAAWH KIMHWYECKHX TIPOSBICHUH, NPH HAIUIUH Yy
nanueHToB B12-gedunuTHol aHeMuu, pa3BUTHE KOTOPOI CBHAETENBCTBYET O AITUTEIFHOM CYIIECTBOBAaHUH
aTpouu CIM3UCTON 00ONOYKM Tena skenyaka. BozHukHoBeHune B12-neduunTHON aHEMUHM y TOMKHIIBIX
MAIlAeHTOB MOXXET TPHBOANTH K JEKOMIEHCAIMH CepAeYHO-COCYAUCTHIX 3a00JeBaHU, IOITOMY B
3apyOeXHOW JuTepaTrype M IO ceil JAeHb 3Ta aHeMHs HOCHT Ha3BaHME 3JI0KadecTBeHHOW. bomee Toro,
HEBpOJIOTHYECKHE NpOsBICHUS aAepunnTa BUTaMHHA B12 3HAYMMO CHIDKAIOT KAa4yeCTBO JKH3HHM TaKUX
NalMeHTOB. 3HAYHUTENIbHOE MOBBIIICHNE COACPXKAHUS TracTpuHa Ha (OoHE aTpodUH CIU3UCTOH 000J0UKH
TeJla JKEeJTyAKa BeIeT K N30bITOYHON CTUMYJISILIUU POCTa SHTEPOXpOMaPUHONOZOOHBIX KIECTOK JKEIy/AKa 1
Pa3BUTHIO KapOMHOWJAA Kelynaka, KoTopslii B 70-80% ciydaeB HaOMIOAIOT MMEHHO y IAI[MEHTOB C
ayTONMMYHHBIM TacTpUTOM. TedeHHMe KapIWHOMIA B OONBIIMHCTBE CIIydaeB OIarompusTHOE,
0ecCHMIITOMHOE M pPEIKO TPHBOAMT K MeTacTasupoBanmioo. C 1pyrod CTOpPOHBI, TAI[MEHTH C
ayTOMMMYHHBIM TaCTPUTOM OTHOCSTCS K TPYIIIE PHCKA PAa3BHTHS paka JKeIyAKa: OTHOCHTEIBHBIH PUCK Y
HHUX B 2—4 pa3a Bblille, YeM B 00LIel momysIsnny. Y OOJbIIMHCTBA MAIMEHTOB C Ay TOUMMYHHBIM TaCTPUTOM
paHHHUe cTaguu 3a00JIeBaHUs IPOTEKAIOT OECCUMITOMHO.

[To Mepe pa3BHTHS aTpOPHUYECKUX HU3MEHEHHH B CIU3UCTOH 00OJOYKE Tena JKEeMyAKa W HCTOLICHUS
JACIMO BHTAMHWHA B12 Yy HNalUCHTOB MOABIAIOTCA KIMHUYCCKUE MPU3HAKU l'lepHI/ILII/IOSHOI\/’I AHEMHUHU
THNIEPXpOMHass MaKpoIUTapHas aHEeMHs W HEBPOJOTWYecKas CHMITOMAaTHKa (TapecTe3Wu, aTakKCHd,
c1aboCTh B KOHEYHOCTSX, CHIXKEHIE KOXHOW TyBCTBUTEILHOCTH, KOTHUTHBHBIC HapyIISHUs, JeMeHnus. B
OONBIIMHCTBE CIy4aeB AMArHO3 YCTAHABIMBAIOT TOJBKO Ha CTaJUH KIMHHYECKHX IPOSBICHHH, IIPH
HAJIMYUH y nanueHToB Bl2-nedunurHolt aHemuu, pa3BUTHE KOTOPOH CBHIETENHCTBYET O JUINTEIHHOM
CYIIECTBOBAaHHUHU aTpOo(Uu CIU3UCTON 000J0UKH Tena xenyaka. BosHuknosenue B12 -neduunTtHoit anemun
y TOXMWIBIX MalMEeHTOB MOXET INPHBOAUTh K JIEKOMIIEHCALUU CEPAECYHO-COCYAUCTHIX 3a00JEeBaHHM,
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MI03TOMY B 3apyOeKHOW NUTepaType U MO Cel JAeHb 3Ta aHEeMHs HOCUT Ha3BaHME 3J0KauecTBEHHOW. bonee
TOTO, HEBPOJIOTHUECKHE MIPOSIBICHUS JeduIuTa BuTaMrHa B12 3HaUMMO CHIDKAIOT KauecTBO JKU3HH TaKHUX
MAIMCHTOB. 3HAYUTENIFHOE ITOBBIICHHE COAEPKaHMS TacTpHHA Ha (OHE aTPOpUH CIU3UCTOH 000JI0UKH
TeNa JKelyaKa BeleT K H30BITOYHOH CTHUMYISIIUK POCTa YHTEPOXpoMadHHUHOIOLOOHBIX KIETOK XKeTyAKa U
Pa3BUTHIO KapIWHOWJAA JKelynka, KoTopelii B 70-80% ciydaeB HaONIOZAIOT MMEHHO y HAalHEHTOB C
ayTOUMMYHHBIM ~TacTpUTOM. TedeHume KapIMHOMZA B OONBIIMHCTBE CIIydaeB OIarompusTHOE,
6ecCHMITOMHOE M pEAKO TMPHBOAUT K MeTacTasupoBaHuio. C 1Ipyro CTOPOHBI, TAIHEHTH C
ayTOMMMYHHBIM TaCTPUTOM OTHOCATCS K TPYIIE PHCKA Pa3BUTHUs paka >KeNyIKa: OTHOCUTEIBHBIH PUCK Y
HUX B 2-4 pasza Bbelme, yeM B oOmeidl nomymsiuuu. B Hacrosmee BpeMs 3THONOTHYECKOTO U
MIaTOT€HETUYECKOTO JICUeHHs] ayTOMMMYHHOTO TacTpHTa HE cymiecTByeT. boisiplnoe 3HaueHHWEe NPHIArOT
CBOEBPEMEHHOW JauarHocTuke neduriura BurtammHa B12 u npodmmaktuke B12-nedunurHoi aHeMuwu.
Kpome Toro, mamueHTaM ¢ ayTOMMMYHHBIM TacTPUTOM IIOKa3aHO pETyJSIPHOE BBINOJIHEHHE
9HJIOCKOTIMYECKOro uccienoBanus BepxHux otnenoB JKKT c OGmorcued cim3mucToit 000I0YKH XKeTynKa ¢
LeNpI0 paHHEeH IMAarHOCTHKHM paka jxemynka [S5]. AyromMmyHHBIH maHkpeaTuT (AWII) — cucremuoe
BOCHAJUTEIbHOE 3a00JI€BaHNE C BBIPaXKEHHBIM (HOPO30M, KOTOPOE MOPAXKAET HE TOJIBKO MOMKEITYJOUHYIO
xenesy (IDK), HO u psiag ApYrUX OpraHOB, BKIIOYAS KEIYHBIC MIPOTOKH, CIIOHHBIC XKele3bl, 3a0pIOMIUHHYIO
KIEeTYaTKy, JAuM@aTndeckue y3Ibl. B BOBIEUeHHBIX opraHax HaOmomaeTcs UM OMIa3MOLUTapHAS
nHOUIbTpanusa (KJIETKHA NAIOT TMOJOXKHUTENbHYI0 OKpacky Ha I1gG 4), mpu sToMm 3aboJjieBaHHE YCHEIIHO
MOJ/1aeTCs JICYSHUIO CTEPOUIHBIMU TpernapaTamu [6].

PacnpocTpaHeHHOCTh ayTOMMMYHHBIX 3a0oneBaHuil coctaBiser 0,8 cimydas Ha 100 ThIc. HaceleHUs.
Boseabie AUIT cocraBisior 5-6% oT obmiero 4ucia BceX 3a00JIEBIIMX XPOHHYECKHM IMAaHKPEATHTOM.
My>X4HHBI 60JIEIOT IPUMEPHO B 2—3 pasa yare eHINH; 85% OGONbHBIX ayTOMMMYHHBIMU 3a00JICBaHUSIMH
— crapme 30 mer. OOHapykeHa CBS3b 3a00JE€BAEMOCTH AayTOMMMYHHBIMH 3a00JIEBAaHUSAMH C
HACIIeICTBEHHBIMU (aKTOPaMH: CIEIUIEHHOCTh ¢ cepoTHnaMu. K ayTonMMyHHBIM 3a00JI€BaHUSM KHIIKH
oTHOCATCS Oosie3Hb KpoHa, S3BEHHBII W MHKpPOCKONHWYECKHH KOJHWT. BocmamuTensHble 3a00JeBaHHA
KHAIIEYHUKA Pa3BUBAIOTCA II0J BIUSHHEM (AKTOPOB OKPYXKAlOmEH cpeasl y TeHETHYECKH
NIPEAPACIIONOKEHHBIX JIUI TPH B3aWMOJCHCTBHHM HMMMYHHBIX (DaKTOPOB 3alIUTBl U MHUKPOQIOPHI,
oOuTaromeil B IpocBeTe KUIIKH, U IPOSBISIOTCS HECIIOCOOHOCTHIO HMMMYHHOM CHCTEMBI, aCCOI[MMPOBAaHHOM
CO CHM3UCTOH 000JOYKOM KHINEYHHWKA, KOHTPOJIHMPOBAThH BOCHIAIUTENBHBIH Iporecc. Bo3MoxHOCTH
KOHTakTa OakTepwi, OOWTAIOIMX B NPOCBETE KHIIKH, C KJIETKAMH HMMYHHOW CHCTEMBI XO3sIMHa
obecrieunBaeTCsl KAueCTBEHHBIM M  KOJIHYECTBEHHBIM COCTaBOM KHIIEYHOH MmuKpodmopsr  [7].
[IpeobnagannemM B cocTaBe MHKpOOHOMa OaKTEPHANBHBIX KIETOK, HMEIOMIUX CIIOCOOHOCTh K aare3ul W
WHBA3WHU; KOMIIETEHTHOCTBIO CIIOS CIIU3H, BRICTHIIAIOMIEH CIM3UCTYIO 00010uKy [8, 9].

BeiBoa: Takum oOpa3om, MpopoDKalOIIUecs HCCIEAOBAHHS IO H3YYEHHIO MEXaHM3MOB pa3BUTHSA,
ITHOJIOTHYECKHX (AKTOPOB M OCOOEHHOCTEil TeUeHHs ayTOMMMYHHBIX 3a00JIeBaHMH OpPraHOB CIIyXar
OCHOBOI1 JUIsl co3/aHus 0oJjiee TOYHBIX M WH(POPMATHBHBIX TUarHOCTHYECKUX TECTOB U METOIUK, a TaKKe
6onee 3((eKTHUBHBIX M 0€30IaCHBIX CTPATErHil JIeYeHHs, KOTOpble OYAYT CHOCOOCTBOBATH IOBBIILICHHIO
BBEDKMBAEMOCTH U YIIyUIICHHIO IIPOTHO3a MAI[HEHTOB C Ay TONMMYHHBIMH 3200JI€BaHUSIMU.
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HAYYHOE U3 IAHUE

U3JATEJILCTBO
«[TPOBJIEMbI HAYKI»

AJIPEC PEJIAKLIVU:
153008, Pd, T. UBAHOBO, VJI. JIEXKHEBCKASL, J1. 55, 4 DTAXK
TEJL: +7 (915) 814-09-51

HTTPS://3MINUT.RU
E-MAIL: INFO@P8N.RU

TUIIOTPADUSL:
000 «ITPECCTO».
153025, I'. UBAHOBO, VJI. I3EP)KMHCKOI'O, /1. 39, CTPOEHMUE 8§

N3JATEJIb
000 «OJINMII»
VUPEJIUTEJIb: BAJIBLIEB CEPI'Eil BUTAJIbBEBUY
108814, I'. MOCKBA, VJI. IIETPA BA3EMCKOI'O, 11/2
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M3OATENBCTBO
NPOBJIEMbI HAYKW

o

U3OATENLCTBO «NPOBNEMbI HAYKK»
HTTPS:/WWW.SCIENCEPROBLEMS.RU
EMAIL: INFO@P8N.RU, +7(915)814-09-51

Poccuiickaa
KHW/KHaA nanara

Tace ogl

HAYYHO-METOLUYECKUW XYPHAN «HAYKA, TEXHUKA M OEPA30BAHME»
B OBA3ATENIbHOM NOPAAKE PACCBITAETCA:

1. Bubnunoreka AamunucTpayum Mpesuaexta Poceunitckon deaepaunn, Mockea;
Aapec: 103132, Mockea, Ctapas nnowaas, a. 8/5.
2. MapnameHnTckan 6ubnuoreka Poccuiickon ®eaepauyunn, Mockea,
Appec: Mockea, yn. OxoTHbIn pag, 1
3. Poccuitckan rocyaapeTBeHHan 6ubnuoreka (PIrb);
Appec: 110000, Mockga, yn. BosgBuikeHka,3/5
4. Poccuickas HauMoHanbHas 6ubnuoteka (PHB);
Appec: 191069, Cankr-letepbypr, yn. Cagoas, 18
5. HayyHas 6nbnuoreka MoCKOBCKOro rocyaapCcTBEHHOrO YHMBEPCHUTETA
nmeHu M.B. llomonocoBa (MIY), Mockea;
Appec: 119899 Mockea, BopobbeBsl ropel, MY, HayuyHas 6ubnuoreka

MONHBLIA CMUCOK HA CAUTE XXYPHANA: HTTPS://3MINUT.RU

Bbl MOXeTe cBOBOAHO AENUTLCA (OBMEHMBATLCA) — KONMPOBATL U PACNPOCTPAHATL MaTepUansl
W cO3AaBaTh HOBOE, ONMPaAck Ha 3T Matepuansl, ¢ OBA3ATE/IEHBIM ykasaHnuem aBTopcTBa.
Moapo6Hee o npaBunax uutuposanus: https:/icreativecommons.org/licenses/by-sa/4.0/deed.ru

9li7723121826005

LEHA CBOBOOHAA



