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MATHEMATICS

PROBLEMS WITH PARAMETERS SOLVED WITH THE
SEARCH FOR NECESSARY CONDITIONS
Saipnazarov Sh.A.', Djurayeva N.S.” (Republic of Uzbekistan)
Email: Saipnazarov52@scientifictext.ru

'Saipnazarov Shailovbek Aktamovich - Doctor of Physico-Mathematical Sciences, Professor;
’Djurayeva Nigora Sadikovna - Senior Lecturer,
DEPARTMENT HIGHER MATHEMATICS,
TASHKENT STATE ECONOMIC UNIVERSITY,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: this article deals with problems with parameters that can be solved with the
search for necessary conditions. The proposed problems sufficient conditions for the
desired values of the parameter were established as a result of the verification and it was
shown that by successively increasing the necessary condition, it can be reduced to a

sufficient one. To solve the equation F(X)=G(X) . First, the entire set of real numbers

is seen in the fact that they are the roots of the equation. We exclude those that have an
obvious justification: the roots of our equation can not meet outside the domains of the

definition of functions F () and G(x).
Keywords: problem, function, roots of the equation, equality.

ITPOBJIEMbI C TAPAMETPAMMU, PEHIAEMBIMH C
IHNOUCKOM HEOBXO/INMbIX YCJIOBUH
Caunnasapos IILLA.%, [xypaesa H.C.” (Pecny6.1mka Y36ekucran)

YCaunnazapos Ilaiinosbex Akmamosuy - dokmop Hayk no gusuxe u mamemamuke, npogeccop;
Zﬂoicypaeea Hueopa Caoukoena - cmapwuii npenooasamen,
Kagedpa evicuieli mamemamuxi,
Tawxenmckul 20cy0apcmeeHHbIl IKOHOMUYECKULL YHUGepcumen,
2. Tawkenm, Pecnyonuxa Y36exucman

Annomayua: 6 OaHHOU cmamve paAcCMampuealomcs npoodoremvl ¢ napamempamu,
peuaemMbiMu ¢ ROUCKOM HeoOX0O0UMbIX yciosuil. B npednazaemuvix 3adauax oocmamounvle
VC08USL OISl UCKOMBIX 3HAYEHUU Napamempa YCmaHasiueanucs 8 pe3yibmame npoeepku u
NOKA3AHO, YMO NOCIe008AMENbHbIM YCULEHUEM He0OXOOUMO20 YCI0BUSL MONCHO CBECTU €20

K 0ocmamounomy. Kax pewwms smo ypasnenue F (X) =G (X) Bo-nepsvix, éecv nabop

0eliCMBUMETIbHBIX  YUCEeT paccmampueaemcsa 6 nom, Unio OHU  ABIAAIOMCA  KOPHAMU
YPAaeHeHRUAL. Mbo1 ucknouaem me, Komopble umerom ouesuoHoe onpaedaﬂue: KOpHU Hauwieco

VpaeHenus ne Mo2ym écmpeuamscsa ene obnacmeli onpedenenus gyuxyuu F (X) uG (X) .

Knrwouesvie cnosa: 3adaua, ¢hynkyus, KOpHU ypasHeHUs:, pagencmaso.



Let it is necessary to solve the equation F(X)=G(xX) . First, the entire set of real

numbers is seen in the fact that they are the roots of the equation. We exclude those that
have an obvious justification: the roots of our equation can not meet outside the domains

of the definition of functions F(X) and G(X). If it was possible to establish that all the
roots of the equation lie in a cetain set M, there is thus a necessary condition under which
equality F(X)=G(x): If X is a root of the equation, then x € M . We shall call the

problems solved by this method, the problems with the search for necessary conditions.
Let us illustrate what was said on specific examples.
Problem 1. For what values of parameter A does the equation

x? —2Asin(cosx)+2=0
have a unique solution? [2]

Solution. Obviously, x =0 is a necessary condition for the existence of a single root
of the given equation. For x =0 we have

N
sinl
We prove that this parameter value the desired. In fact, when A= il we obtain
sin
x? +2:isin(cos X) (1)
sinl
It prove that this, X2 +2>2. We consider the function

f(t)=sint te[-11]c [— %%} the function f(t) increases. Consequently,

sin(cos x)<sin1.
From here

2sin(cos x) _ 2sinl _

- < 2
sinl sin

Hence, equation (1) is equivalent to a system
X*+2=2
2sin(cos x)

sinl
having a unique solution x=0.

=2

answer A= i
sinl



Problem 2. Find all A such that for any B the system [1]
{(1+ 3x2)' + (B2 —4B+5) =2

x?y? —(2—B)xy + A +2A=3
has at least one solution.

Solution. This system must have at least one solution for any B, and hence for B=2.
In this case

(1+3x?)" =1
X°y? + A2 +2A=3
Whence

or
A*+2A=3 x’y? =3

The circle of suspect values for variable A narrowed to a multitude {-3;0;1}.
For A=—-3 we obtain
1 (B?-4B+5) =2
(1+3x%)
X*y?—(2-B)xy =3

If B=—2, then the solution of the first equation y =0 does not satisfy the second

equation, but by hypothesis the system must have a solution for any B, so A=0 will have
to be excluded from the list of.

At A=1
3x% +(B2-4B+5) =1
{ ( ) @

x?y?~(2-B)xy=0

have a unique solution.
Solution. It is obvious that if (XO, yo) solution system (2), then (— Xos yo) is also

its solution. Therefore condition x =0 necessary for the existence our system can have a
few solutions kind of (— Xo) yo) or do not have solutions. We set, x=0. Then

a=y+1
y* =1

fromhere a=0or a=2.
Thus, the desired value of the parameter must be chosen in the set {0;2}. When a=0
is obtained

y+1-|x =0,
x> +y? =1
location



X =y+1
y 42y +1+y® =1,
Therefore
x=1 x=-1 x=0
or or

As you can see, there were three solutions of the system, so a =0 does not satisfy the
condition of the problem.

At a =2 we get:
2x" +[x =y -1,
x> +y®=1

Obviously, 2x*+|x|>0. From the first equation we have y>1, from the second

y<1. Hence, y=1, hence x=0. The verification shows that the pair is a (0,1) -
solution, and, in view of the restriction to the variable y (y>0 and y <1) itis unique.
Answer 2

L . . 1ox
Problem 4. For any negative integer a, the function F(x):cos axsin—- satisfies

2
a
condition F(x+57)=F(x) forall xeR.
Solution. By the condition of the problem, equality
. 15(x+57) . 15x o
cos(x + 57 )sin ==~ = cosaxsin —- must be satisfied for any real X, and hence
a
also for x=0.
In this case we have
. 157
cosoma-sin—-=0
a
) .75 75 L
since cos5za = 0, then sin 27[ =0, those — =k, where k is an integer.
a a

Hence a®=1 or a®>=25. We are only interested in negative values of a, so the
solution of the problem should be sought in the set {—1;—5}. The verification shows that

for both a=-1 and a =-5 our equality holds for all real x.
ans: a=-1 or a=-5.
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MECHANICS

INFLUENCE OF MECHANICAL VOLTAGE AND UV-LIGHT
ON PHOTOCHEMICAL PROCESSES IN POLYSTYRENE
Boboev T.B.}, Gafurov S.J.7, Istamov F.H.2
(Republic of Tajikistan) Email: Boboev52@scientifictext.ru

'Boboev Toshboi Boboevich - Corresponding member of the Academy of Sciences of the RT,
Doctor of Physics and Mathematics, Professor,
FACULTY OF PHYSICS;
*Gafurov Safarkhon Jurakhonovich - PhD in physical and mathematical sciences,
Associate Professor,
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%|stamov Farkhod Hujamqulovich - PhD in Physical and Mathematical Sciences,
Associate Professor,
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TAJIK NATIONAL UNIVERSITY,
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Abstract: the effect of preliminary UV irradiation with light with wavelengths 2,=254nm,
4,=313 nm and 1;=365 nm and mechanical tension on the tensile strength and molecular
weight of polystyrene. It was revealed that the different manifestation of tensile load
actions is associated with the peculiarities of photochemical reactions in polystyrene
depending on the temperature and the wavelength of UV light acting.

Keywords: polystyrene -UV-light - photodestruction — strength - the molecular weight.

BJINMSAAHUE MEXAHUYECKOTI'O HAITPSI)KEHUSA
N YO-CBETA HA ®OTOXUMHUYECKHUE IMTPOLHECCHI
B IMOJIUCTHUPOJIE
Bodoer T.B.', Fadypos C.JIK.%, Ucramos ®.X.°
(PecnnyOsinka TaxxkuMKuCcTaH)

'Bo6oes Towboii Bo6oesuy — unen-koppecnondenm Axademuu nayk PecnyGnuxu Tadxcuxucman,
00KMOp Pu3uUKo-Mamemamu4eckux Hayx, npogeccop,
Gusuueckuil paxyromem;
T'aghypos Cagpapxon JIrcypaxonosuy - Kanoudam (usuko-mamemMamuieckux ayx, OoyeHm,
MeOUYUHCKUL harkynomenm;
SUcmamos Papxod XyoscamKynosuy - KaHOUOAm QusuKo-MameMamueckux HayK, OoyeHm,
Qusuueckuii paxynromem,
Taooicukckuil HAYUOHATbHBIL YHUGEPCUMEN,
2. ywmande, Pecnyonuxa Taodocuxucman

Aunomayus: nposedeno ucciedosanue GIUAHUL Npedsapumenviozo YPD-0b1yuenus
ceemom ¢ OnuHAmMu 8OH A =254um, L,=313um u A3=365HM u Mexanuueckux Haspy3oK Ha
PA3PBIGHYIO NPOYHOCMb, MOJEKYJISPHYIO MACCY NOAUCMUpoa. Buisieneno, umo pasnuunoe
nposieieHue  0elicmeutl  pacmseusarowell  HAazpy3Ku — C6a3aHO0 ¢ 0CODEHHOCmAMU
npomeKanus  QOMOXUMUYECKUX peakyuil 8 NOJUCIUPONe 6 3ABUCUMOCTHU O
memnepamypwvi u O1uHbl Oeticmayioujell 6onHvl Y O-ceema.
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Knwouesvie cnosa: norucmupon, Y®-ceem. pomodecmpykyust, paspvbi6Has npoyHOCHb,
MONIEKYIAPHAS Macca.

VIIK 541.64:539.2

[lon metictBueM BuanMOTro U 0ocobeHHO yibTpaduoneroBoro (Y®P) cBera B monumepax
pa3BUBAIOTCA PEAKUUM ACCTPYKIMU M CTPYKTYPHUPOBAHUS MAaKpPOMOJEKYJT, a TaKxke
aKTHUBHUPYIOTCSI ~ OKHCIHUTEIbHbIE Ipolecchl. [Ipomcxomur ObICTpoe  HM3MEHEHHE
MEXaHUUECKMX CBOWCTB M 00pa3el] CTAaHOBUTCS XPYNKUM U OKpAIIUBAeTCs B MHTEHCHBHO-
xénterii uBet [l, c. 675]. Ilpm sToM yXyAmarTcs MEXaHMYECKHE XapaKTEePUCTHKU
MoJIUMEpa U YMEHbBIIIAETCSI CPOK ero ciyx0sl [2, pp. 975-986; 3, pp. 999-1003].

B mnomuctupone (IIC) mon medictBueM cBeTa C pa3iMYHBIMH JUIMHAMH BOJIH MOTYT
NpoTeKaTh pasnuysble ¢Goroduzndeckne u ¢GOTOXMMHUYECKUE Mponecchl. Ecium mon
JeCTBUEM KOPOTKOBOJIHOBOTO CBETa MOXKET IPOTEKaTh MNpsIMOM (OTONU3, TO IOA
NeCTBUEM JJIMHHOBOJIHOBOTO Y®-cBeTa OECTPYKLUs MOJMMEpa MOXKET MPOTEeKaTh IMOJ
JIEHCTBUEM IIPUMECEH.

st BeIACHEHHS 3TOTO (pakTopa B HacTosIeld pabdoTe OBLIM MPOBEAEHBI OIBITHI 110
WCCIIEIOBAHUIO  3aBHCHMOCTH  Pa3pbhlBHOM mpouHocTH oOpasmoB  minéHok  [IC,
MpeIBapuTEeNbHO OOTYIEHHBIX Ha BO3IyXEe CBETOM C JTMHAMU BOIH A;=254HM, A,=313 HM
1 A3=365HM OT BpEMEHHU O0TyUYCHUSI.

PesynpraTel onbiTOB mnpuBeneHsl Ha puc. 1. Kak BuaHO U3 puCyHKa, NajgeHue
Pa3pbIBHON MPOYHOCTH 00pa3lloB MMEET MECTO BO BCEX TPEX CiIydasX, OJHAKO MajJeHUE
MIPOYHOCTH JJIs1 00pa3oB, OOIYIEHHBIX CBETOM C A, IPOUCXOIUT 3HAYUTEIHHO OBICTpEE,
4eM Tt 00pas3IioB, OOIYyYEHHBIX CBETOM C Ap U As.

Gp.MIla

120
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——
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60 \

40

o1l

10 20 30 40 t.9ac

Puc 1. 3asucumocmo paspwienoii npounocmu [1C om epemenu npedsapumenviozo 001y4enus
ceemom ¢ onunamu 6oan. 1- Ay=254um, 2-2,=313 um, 3-A3=3651m

[onmuctupon cuinpHO mornomaer Y ®-uznydyeHue B oOnacTd BOJIH Hike 290 HM.
[Magenne mpodHocTH 00pa3loB, OCOOEHHO NpPH OONYYEHHH C JUIMHOW BOJHBI Aq,
3HAYUTEILHOW MEpPE CBA3aHO C MPUCYTCTBUEM KHCIIOPOA B OKpYXKaroIlel cpefe.

VYXynuienue 3KCITyaTallMOHHBIE CBOMCTBA MOJMCTUPOJA MPU COBMECTHOM JIEHCTBUH
MeXaHUUECKOW Harpy3ku u Y D-cBeTa 3aBUCHT OT TEMIIEPaTyphbl OONyYeHUs] W BEJIMYUHBI
NpUIIOKEHHOT0 Hanpspkenus [3, pp. 999-1003; 4, c. 101-104].

B nannoii pabote o xome (oTomecTpyKIMHM KpOME pa3pbIBHOW NMPOYHOCTH, TaKKe
CYIMJIM IO MU3MEHEHMIO MOJIEKYJIIPHOM Macchl MOaucTUposia. Pe3ynbTaTel 3TUX OIBITOB
MPUBEICHBI Ha PUC. 2.
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Puc. 2. 3asucumocmo monekynsproil maccol om epemsi 00ayueHust. a-A=254um; 6-1,=313um; 6-
A3=365um:(1-0=0; 2-6=30MIla) npu t=25°C; (3-6=0;4-0=30MIla) npu t=60°C

W3 pucyHKH BHIHO, YTO NpeIBapUTEIbHOE OOMydYeHHE NMPU KOMHATHOW TeMIlepaType
MPUBOJUT K YMEHBIICHHIO MOJIEKYISIPHOW Macchl oOpasioB. Ilpu sTom mnagenue
MOJIEKYJSIPHOH Macchl TIONMCTHPOJa B Tpolecce OOIydeHHs 3aBUCHT OT BEJIMYMHBI
MEXaHWUYECKOro  HampspkeHus. [lajgeHue  MOJNEKYNISpHOW  Macchl — MOJHCTUPOIA,
0OJIy4eHHOTO TIOJ] HAarpy3KOH Npu KOMHATHOHN Temriepatypbl Y D-cBETOM C Ay, A, U A3
MEHbIIIE, YeM MaJicHHe MOJIEKYJISPHOW Macchl 00pa3loB, OOJYYEHHBIX B CBOOOJHOM
cocTostHUH. TO ecTh MeXaHH4YeCKoe HaIpsKEHUE B 3TUX YCIIOBUAX TOPMO3UT Pa3BUTUC
rporiecca (poToaeCTpyKIHH.

[lomyueHHble pe3ynabTaThl Ha MOJICKYJISIPHOM YPOBHE IIOJATBEPXKAAIOT PE3yIbTAaThI
OIIbITOB O BJIMAHUEC HArpy3kKMu Ha MH3MCHCHUC pa3prBHOfI IIPOYHOCTH O6queHHI)IX
00pa3LoB MOJUCTUPOIA.

Kak yxe Bblllle MBI yIOMSHYJIH, XapaKTep 3aBUCHMOCTU MAJCHUS MOJCKYJSPHOM
Macchl 00pas3IOB 3aBUCHUT OT TeMIepaTypsl o0nydenus. Eciu obnydenue obpasioB Yd-
CBETOM C Aq, Ap B A3 TIpoBecTH nipu Temiiepatype 60°C, To majgeHue MOJICKYIIPHOU MacChl
Harpy>KeHHBIX 00pa3lOB OKa3zaloch OOJbllle, YeM MaJCHUE MOJIEKYJSIPHOH Macchl
00pa3noB, OOJyYEHHBIX B HEHArPyKEHHOM COCTOSHHMH (puc. 2). B 3THX ycnoBusx, B
OTJINYUC OT OIIBITOB IIpU KOMHaATHOU TEMIICPATYpPE, pacTAruBaromiad Harpyska YyixKe
3aMETHO YCKOPSIET KWHETUKY (POTOAECTPYKIHH.

Takum o00pa3oMm, TpM KOMHATHOW TeMIlepaType B HeEHarpyxeHHbix ooOpasmax [IC
Hapsay ¢ peakmueit Hoppumra tuma | Bo3moxkHbl peakimu Hoppumra tuma I, B atrx
YCIIOBUSIX MEXaHWYECKOE HANpsDKEHHE IMPEMATCTBYEeT NMPOTeKaHWIo peakiuu Hoppwuiia
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tuna Il, TeM caMbiM yMeHbIIasi OOIIYI0O CKOPOCTH (HOTOAECTpYKUMH TonuMmepa. [lpu
temneparype 60°C ocHoBHOI Bkiiaz B pouecce ¢poronectpykunu [1C naroT Kak peakuuu
Hoppuma tuma |, Tak 1 peakimun (OTOOKHUCICHHS.
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INFLUENCE OF ENVIRONMENTALLY SAFE LSTM
ON THE QUALITY OF HOLLOWING HOLES DEPLOYMENT
Dzhemilov E.Sh.%, Bekirov E.L.%, Moshinets D.1.2
(Russian Federation) Email: Dzhemilov52@scientifictext.ru

'Dzhemilov Eshreb Shefikovich - Candidate of Technical Sciences, Associate Professor;
“BekirovEskender Latif ogly - Graduate Student;
*Moshinets Dmitry Igorevich- Master Student,
DEPARTMENT OF MACHINE BUILDING TECHNOLOGY,
STATE BUDGET EDUCATIONAL INSTITUTION OF HIGHER EDUCATION
OF THE REPUBLIC OF CRIMEA
CRIMEAN ENGINEERING-PEDAGOGICAL UNIVERSITY,
SIMFEROPOL

Abstract: the article deals with the research of the process of face milling of steel 45, the
contact interaction of the working surface of the tool with the workpiece, determined by
means of the strain gauge station TS-8 and the influence of LCTT (mineral oil "Shell" and
rapeseed oil) on the processing quality. The presented experimental results show that the
LCTT contribute to reducing contact loads, roughness of the treated surface and
increasing the accuracy of the treated surface - straightness and flatness.

Keywords: face milling, contact loads, roughness of the machined surface, straightness,
flatness.

BJIMSIHUE 5KOJIOIT'MYECKU BE3OITACHBIX COTC
HA KAYECTBO OBPABOTKH OTBEPCTUI
PA3BEPTBIBAHUEM
J:xxeMus10B 3.IH.1, bexupos 3..)1.2, MomuHen I[.I/I.3
(Poccuiickas Penepanus)

Ylicemunos Dupe6 Ilegpurosuy — kandudam mexHuveckux Hayk, doyeHn;
25@Kup08 Ockendep Jlamugh oznvl — acnupanm,
*Mowney LImumpuii Ueopesuu — macucmpanm,
Kageopa mexHoro2uu MawuHOCMpoOeHUs,
Tocyoapcmeennoe 6r00scemnoe 06pazoeamenvHoe yupedicoeHue 8blcuie2o 00pa308anus
Pecnybnuxu Kpvim
Kpuvimckuii undicenepno-nedazocuieckuii yHusepcumen,
2. Cumepepononw

Annomauua: 6 cmamve paAcCCMAMPUBAIOMC UCCIEO08AHUSL NPOYeccd Mopyeso2o
dpeszeposanus cmanu 45, Kowmakmuozo 63aumooelticmsus pabouel NOBEePXHOCMU
UHCMPYMEHmMA ¢ 0emanbio, ONpeoensemo2o npu NnoMowy MmeH30Mempuieckot Cmanyuy
TC-8, u snusanue COTC (munepanvnoe macno «Shelly u macno pancosoe) na xauecmeo
obpabomxu. Ilpeocmasnennvie pesyrvmamel IKcnepumenmos nokasvigarom, umo COTC
CNOCOOCMBYIOM  CHUJICEHUIO KOHMAKMHBIX HAZPY30K, Wepoxoeamocmu 00pabomanHou

noeepxHocmu u noevlUeHUro movdHocmu o6pa60maHHOﬁ noeepxHocmu
I/lp}ZMOJZZ/IHEZZHOCWlM U nja1oCKocmHocmu.
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Knrwouesvie cnosa: mopyegoe ¢hpezeposanue, Konmaxmuvie HASPY3KU, UEPOX08AMOCMb
00paboOmMaHHOU NOBEPXHOCIU, NPAMOIUHEUHOCMb, HIOCKOCHOCHb.

VIIK 621.91

O6paboTka oTBEpCTUil 3aHMMaeT HE MEHEe BaKHOE MECTO B MAIIMHOCTPOCHUH M TIO
o0BeEMy He ycTymaer mporeccaM o0pabOTKM HapyXHBIX NoBepxHocTed. OOpaboTka
TOYHBIX OTBEPCTUI OTHOCHTCSI K 4YUCIIy HamOojiee TPYAOEMKHX IPOLIECCOB, SIBISETCA
Oonee crnoxHOH, yeM 00pa0OTKa HAapyKHBIX MOBEPXHOCTEH, YTO OOYCIOBIEHO Ooiee
TSOKETIBIMH ~ YCJIOBHSIMA ~ IIPOTEKaHUSl TpoLecca, MEHbIIEH JKECTKOCTBIO —PEeXYIINX
WHCTpYMeHTOB. lIpum o00paboTke oTBEpCTHA HEOOXOAMMO OOEeCHedynBaTh HE TOJIBKO
TOYHOCTH pa3Mepa W (OPMBI, HO TaKKe€ TOYHOCTH MOJOKEHHUS Oochu 00padaThiBaeMoro
OTBEPCTHUs OTHOCHTENBHO HapyKHOU moBepxHocTH [1]. [IpobieMHbIe 3aja4i MOBBILICHUS
TOYHOCTH, BUOPOYCTOIMUMBOCTH U IPOU3BOAUTEILHOCTH 00PaOOTKH OTBEPCTUI MEPHBIMU
KOHIIEBHIMH ~ MHCTPYMEHTAMH  peIlaloTcs IyTeM YOpPaBICHUS  IE€pPEeMEILEHHSIMU
HHCTPYMCHTA B IIJIOCKOCTH, HepHeHZ[I/IKy.]'IﬂpHOI\/'I €ro oOoCM 3a CUET OoIITUuMH3alnuu
KOHCTPYKTHBHBIX I1apaMeTPOB, OPUEHTALUH KOJIeOAaTeIbHON CUCTEMBI, PEKUMOB PE3aHUs
n npumeHeHns dKkonorndecku Oe3omacHx COTC pacturenprOl mpuponbl. [locnennee
TECHO CBS3aHBI C Pa3MEPHOW TOYHOCTBHIO, KAYECTBOM IMMOBEPXHOCTH, CEOECTOMMOCTBIO H
MPOU3BOIUTEIILHOCTBIO 00pabOTKH O0TBepCTHit [1].

HccnenoBanusi mpoBOAWINCH HA PpagualbHO-CBEPIMIBHOM cTaHke Mmon. 2K522. B
KauecTBE MaTepHalia Ipy MPOBEJACHUN SKCIIEPUMEHTOB Obliia MCIIOJIb30BaHa cTaib 45 (HB
229) mo T'OCT 1050-88. [IpumeHsieMblii pexXyIInid HHCTPYMEHT — pa3BepTKa MaIIMHHAsS
n3 cramu P6MS (033,4 MM — 1 pa3BepThIBaHUS OTBEPCTHS B Cpelle MUHEPATHHOTO
macia U-20, ¥33,6 MM — 1151 pa3BepTHIBaHUS B CpeJie MOACOTHEYHOTro Maca, ¥33,8 MM —
IJId pa3BEPThIBAHUA B CPEAC KMBOTHOTO )KI/Ipa) Pexxumel pe3aHrd COOTBETCTBOBAJIN
MPOM3BOJICTBEHHBIM ISl 4ePHOBOT'O pa3BEePTHIBAHUS: YacTOTa BpamieHus mmuHaens — 500
00/MuH, mogaya mmuaaeas — 0,32 mmM/00.

Jdns  wccienoBaHWsl KadecTBa IMIMHIPUYECKOTO OTBEpCTHs, 00padaThiBaeMoro
METOJIOM  pa3BepThIBaHUSA, ObUI  COCTaBJICH  CJCAYIOIIMNA  IUIaH  IPOBEICHUS
9KCHEPUMEHTOB:

1. HccnenoBaTe XapakTep paclpelesieHHss KOHTAKTHBIX Harpy3oK Ha IOBEPXHOCTH
PEXYIIEro JIe3BHs Pa3BEPTKH IpHU 00paboTKe B cpeie MUHepanbHoro macia 1-20, B cpene
MOJICOJTHEYHOr'0 Macjia U B cpelie >KUBOTHOT'O JKUPA.

2. IlpoBectu 006pabOTKY MOMYYEHHBIX PE3yJIbTATOB U MOCTPOUTH SMIOPHI KOHTAKTHBIX
Harpy3oK.

3. UccnenoBate Bimsiaue mnpuMeHsiembix COTC Ha kadecTBO 00padaThiBagMoOro
orBepcTusi  (OTKIOHEHUS  OT  KPYIJIOCTH,  TNPSAMOJMHEHHOCTH  0OpasyloleH,
[IEPOXOBATOCTH).

9KCHepI/IMeHTaJH)Ha$I YCTaHOBKa AJId ONPECACIICHUA KOHTAKTHBIX HAarpy30K, OCHOBaHHAaA
Ha IPUHIUIE TEH30METPHH [2], IpeAcTaBiIeHa Ha puc. 1.
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Puc. 1. Dxcnepumenmanvhas ycmanoska

IMocie 00pabOTKKM OTBEpCTHH pa3BEepPThIBAHUEM OBUIM TONYYCHBI 3HAUCHUS
KOHTAKTHBIX HAarpy30K U TMOCTPOCHBI MIOPHI JIUHEHHO PACIIPEICIICHHON HArpy3KH BIOJb
PEXKYIIIETO JIe3BUS pa3BepTKH (puc. 2).

PacnpepeneHue KOHTaKTHLIX Harpy3ok PacnpepeneHue KOHTaKTHbIX Harpy3ok
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Puc. 2. Oniopa nunetino pacnpedenennoti Hacpy3Ku 800J1b PexCyuje2o ie36us pazeepmxu npu
npumenernuu ¢ kavecmee COTC: a - munepanvrnoeo macna MU-20, 6 - noocorneunoeo macua, 6 -
JHCUBOMHO20 (C8UHO20) Jicupa

Takke mNpoBeAEHb W3MEPEHUs] OTKJIOHEHWH OT KPYIJIOCTH LMIHHAPUYECKOTO
OTBEPCTHsI B IIONEPEYHOM CEYEHHMH M II0 IIOJYYEHHBIM pe3YJIbTaTaM IOCTPOCHBI
Kpyriiorpammsl (puc. 3).
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Kpyrnorpamma uunnHApn4eckoro oTee pcTus nocne P
pacrayuBaHus (d=33,2 mm; MaTepuan - cranes 45)

nocne

pa3sBepreiBaHusa (d=33,4 Mm; MaTepuan - cTans 45;
COTC - macno MuHepansHoe U-20)
o

‘—Omrrwe:m dopma OTBEpCTHS | [ DdaKTnueckan opma oTBepCTUR J

a 7]

P oTBepcTUs nocne
pasBepreiBaHus (d=33,4 Mm; MaTepuan - crans45s;
COTC - macno gﬂonconueuuoe)

nocne
passepreiBaHuA (d=33,8 Mm; maTepuan - ctans45;
COTC - Xup CBUHOW)
P

180°

|—®awvmecxaﬁ dopma oTBepeTUA i ——— aKTHecKkan GopMa OTBEpCTUR

8 2

Puc. 3. Omxnonenue om Kpyerocmu yuiuHOpULecko2o Omeepcmusi: a) nocie pacmavusanust, )
nocne pazeepmuiganusi ¢ COTC — macio munepanvroe U-20; 8) nocae pazsepmuiganus ¢ COTC —
macno nooconneunoe; 2) nocie pazeepmotéaruss ¢ COTC — ocup ceunou

Kpyrinorpammsl NOKa3bIBalOT, YTO YMEHbBLICHNE BEJIMUMHBI KOHTAKTHBIX HArpy30K MpU

npumeHeHnd pazauyHeix COTC He NpUBOAMT K M3MEHEHHIO TOYHOCTH (hopMbI
pa3BepTHIBAEMOI0 OTBEPCTHS.

[o pesynbraraM u3MepeHHH MPSMOJMHEHHOCTH 00pa3yronieil 0 U Tocie 00paboTku
pa3BepTHIBAHUEM B PA3IMUYHBIX YCIOBHUSIX MONTYyUEHBI SKCIIEPUMEHTANbHBIC JINHUH (pUC. 4).
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Puc. 4. Omrnonenue npsamosunetiHoCmu YuIuHOPUYeCcKko2o0 Omeepcmus.; d — nocie
pacmauueanusi; 6 — nocne pazsepmoiéarus (COTC — macno munepanvroe HU-20); 6 — nocne
pazsepmuigarus (COTC — macno nooconneunoe),; e — nocie pazsepmuiganus (COTC — scup ceunoii)

OKCIIepUMEHTAIBHBIE JHMHUM NPSAMOJMHEHHOCTH OOpa3ymoLledl IOKa3bIBalOT, 4YTO
HaWJIy4lINi pe3ysbTaT MOoJdydeH IpU pa3BepThiBaHUU ¢ TpuMeHeHneM B kauectBe COTC
CBHHOTO KHUPA.

B mpouecce wuccnenoBaHus MHMKpPOT€OMETPHUM 00pasyrouledl IUIMHAPUYECKOTO
OTBEpCTHUS TOCJE Pa3BEepTHIBAHUS OBUIO OINpENEeNIeHO, YTO MapaMeTphl MIepOXOBaTOCTH
nepeMeHHbl (puc. 5).Jys u3MepeHHus MIepoXOBaTOCTH ObLI MCIOJIB30BAaH MOPTATHBHBIN
mpocdunomeTp TR 200 ¢ mporpaMMHEIM oOecTieYeHrEM.
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Puc. 5. lllepoxosamocms nogepxnocmu 06pazyiowes YuiuHOPULECKo20 OMeepCusL:
a — nocne pacmauusanus, 6 — nocne pazeepmuiganus (COTC — macno munepanvroe H-20);
6 — nocae pazsepmuiganus (COTC — macno nooconaneynoe), e — nocie pa3zeepmvl8aHus
(COTC — sncup ceunoti)
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PesynpraTtel mIepoXOBaTOCTH, MPEICTaBICHHBIE HA pUC. S5, TIOKa3bIBAIOT, YTO
npemgaraembie  dkosorudecku OezomacHele COTC mpu  pa3BepThIBAHUHM  CO3JAIOT
ONaronpuUATHBIE YCIOBHS JJII YMEHBIICHUS BEIMYHMHBI MHUKPOHEPOBHOCTH IMTOBEPXHOCTH
o0pa3yromiei MUITHHIPHIECKOTO OTBEPCTHSI.

[IpoBeneHHBIE MCCICIOBAHHS TOKA3AJIH, UTO:

1. Xapakrep pacrpeneneHns KOHTAKTHBIX HAarpy3oK Ha pa0oueill IMMOBEPXHOCTH
pa3BepTKH TOKa3aj, 4To MpuMeHeHue 3xoiorundeckn OezonmacHex COTC mpu oOpaboTke
MPUBOJIUT K MOBBIIMICHUIO KAYECTBA MOBEPXHOCTH IIMIIMHAPUICCKOTO OTBEPCTHUS;

2. OTKIIOHEHHE OT KPYIJIOCTH HE M3MEHSETCS M HAaXOJUTCS B IMpeleNnax JOMycKa, B
He3aBUCHUMOCTH oT puMensiemoro COTC;

3. OTKJIOHEHHE TPSIMOJIMHEHHOCTH HE3HAYUTEILHO YMEHBIIMIIOCH TIPU MPUMCHEHUH B
kauecTBe COTC KUBOTHOTO (CBUHOTO) )KHPA;

4. TlapaMeTrpbl MIEPOXOBATOCTH BIOJh OOpasyromiel NHIMHIPHYECKOTO OTBEPCTHS
COCTaBWIIH:

- ¢ macsiom munepanbHbiM -20 — Ra = 0,923 + 1,419 MkwMm;

- ¢ MacJIoM TojiconHeYHsM — Ra = 0,852 + 1,254 MiM;

- ¢ )KHBOTHBIM (CBHHBIM) )KupoM — Ra = 0,831 + 1,093 mMxwm.
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FEATURES OF USING THE MODERN NAVIGATION GNS
SYSTEM IN MICROTUNNELLING
Novozhenin S.U.}, Haziev L.N.? (Russian Federation)
Email: Novozhenin52@scientifictext.ru

'Novozhenin Sergei Urievich — PhD in Engineering Sciences, Assistant;
’Haziev Linar Nailevich — Student,
DEPARTMENT OF MINING SURVEYING,
SAINT-PETERSBURG MINING UNIVERSITY,
SAINT-PETERSBURG

Abstract: the basic principles and conditions of application of the newest navigation
system based on the application of gyroscopic orientation are considered in the article.
The situation of the drift of the shield and the ways of eliminating errors in determining
the position of the shield in this case are analyzed. The shortcomings and advantages of
navigation system are indicated, conclusions are drawn about the prospects of its
application.

Keywords: microtunneling, navigation, gyroscopic surveying.

OCOBEHHOCTH MCITOJIL30BAHUS COBPEMEHHOM
HABUT'AIIMOHHOM GNS-CUCTEMBI
P MUKPOTOHHEJIMPOBAHUHN
Hoso:xennn C.JO.!, Xaszues J.LH.? (Poccuiickas Denepaums)

YHosoorcenun Cepeeii FOpvesuy — kandudam mexHuueckux HayxK, acCucmenm,
’Xasues Jlunap Haunesuy — cmyoenm,
Kapedpa mapruietioepcko2o dena,
Canxm-Ilemepbypeckuii 2opHblil yHUGepcumem,
2. Canxm-Ilemepbype

AHHOmMauua: 8 cmamve paAcCMOMPEHbl OCHOBHbIE NPUHYUNLL U VCA08US NPUMEHEHUs.
Hoseluel HaA8USAYUOHHOU CUCMEMbl, OCHOBAHHOU HA NPUMEHEHUU 2UPOCKONUYECKO20
opuenmuposganus. Ilpoanaruzupogana cumyayusi 603HUKHOGeHUs Opelda wuma u
Cnocobbl ycmpaueHusi owmuboK onpedeienus NOJONCeHUS WUMAa 8 SMOM cryyae. YKa3aHvl
HeOoOCmamKu U HpeuMywjeCmea HA8USAUUOHHOU CUCMeMbl, COeldAHbl 8bl800bI O
nepcnekmusax ee NPUMeHeHus.

Knrouegole cnoea: MUKPOMOHHENUPOsaHue, Hasueayus, 2UPOCKONUYecKoe
OPUEHMUPOBAHUE.

HaBuranus B moJ3eMHBIX YCIOBHSAX, TO €CTh OO€CIeUeHUE BEACHUS IIUTA 10 TPacce
IIPH CTPOUTEIBCTBE TOHHEIS — OJIHA M3 BAXHEHWITNX 3a/1a4 Mapkineiaepa. JlelicTByromme
HOPMATHBHBIC IOKYMEHTBI MPEABSBIIAIOT BHICOKHE TPEOOBAHUS K TOUHOCTH OIPEICIICHUS
TEOMETPUYECKUX TapaMeTpoB mpu mpoxonke [1, 2]. B Hacrosmiee Bpems B YCIOBHSIX
COBEpPIIICHCTBOBAHMS TOHHEJICTIPOXOJYECKOTO O00PYHIOBaHUS IMOSBISETCS BO3MOKHOCTD
BHEJIPCHUSI COBPEMEHHBIX HABHUTAIMOHHBIX CHUCTEM, KOTOPBIC II03BOJIAT ITOBBICUTH
TOYHOCTh U3MEPEHUMN, U B UTOTE, 0€30ITaCHOCTh BEACHUS IMO3EMHBIX padoT [3].
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Bribop  HaBUralMOHHOM  CHUCTEMBl NPH  MPOXOAKE  TOHHENEH  METOIOM
MUKPOTOHHETIMPOBAaHUs, WIM MpOAaBIMBaHUS TpyO, B OCHOBHOM 3aBUCHT OT
KOHQUIypallul M CTEHNEHH CJIOXKHOCTH KOHKPETHOM Tpaccel. B mocieanee Bpems
LIIMPOKOE  PAcIpOCTpaHEHHWE IONydWsIa CUCTeMa HaBUralMM C  IPUMEHEHHEM
poboTusupoBanHoro Taxeomerpa SLSRV- LT. Dra cumcrema, paspaboranHHas s
MPOXOAKH IJIMHHBIX M KPUBOJMHEHHBIX YYacCTKOB TpPacc, HMMEET Psi OrpaHHYCHMH:
HEOO0XOIUMOCTh MPSIMOM BUAUMOCTH MEXAY KOMIIOHEHTaMH CHCTEMbI, IIOIPEIIHOCTh OT
TEMIIEPATyphl MPH JA3€pPHOM HAIEIMBAaHUHU, KOPOTKHE PACCTOSHUSA MEXIY NpU3MaMU —
9TH (HaKTOPHI MPUBOAAT K HAKOIUICHHUIO OIIUOOK M CHIKAIOT TOYHOCTh U3MEPEHUH.

B peanbHBIX yCIOBHSX, KOTAa TOHHENb HPEACTaBIseT co00i KOMOMHALMIO U3
KPUBOJIMHEHHBIX W  NPSAMOJHMHEHHBIX  y4YacTKOB, BO3HHKAaeT  HEOOXOJMMOCTb
WCIIONB30BaHUs cucTeMbl apyroro Tuma. Cucrema SLS-GNS, ocHoBaHHasg Ha
MIPUMEHEHUHU TMPOKOMIIAca, MIpeJHa3HaueHa sl IPOXOIKU CHIBHO M30THYTHIX YYacTKOB
Tpacc. Cocrosiias W3 T'MPOKOMIIaca M 3JEKTPOHHOIO THAPOYPOBHS, AAaHHAs CHCTEMa
obecrieynBaeT TOYHOE, HE3aBHCHMOE OT TEMIIeparypbl B TOHHENE M JUIMHBI TPacChl
ompeneNeHNe TMOJOKEHUs] MAIlWHBL. Y CTAaHABIMBaeMblii B MallMHE THPOKOMIIAC
ompenenseT B IPOCTPAHCTBE  HANpaBIEGHHE  OCH  TOHHEJICHPOXOJYECKOro
MexanusupoanHoro kommiekca (TIIMK). Topu3oHTanbHOE OTKIOHEHHE MAIIMHBI
OMMpEACIIACTCA MO NPHUHIMUITY CHUCIICHUA IMYTHU U IIPOU3BOAUTCA HAXOXKIACHUEC aKTyaJIbHOﬁ
no3uuud MamuHbel. Cuctema HWL MO3BOJISIET MOCTOSIHHO ONPEAENSTh BBICOTY IPHU
IIOMOILIU OIIOPHOT'O AAaTYMKaAa B IAXTC U JaTUYKWKa BBICOTHI B MallIMHE. I/IHTerI/IpOBaHHI)II\/'I B
CUCTEMY 3H€KTpOHHI:II71 [IJIAHTOBLIN YPOBE€Hb NIOCTOAHHO NEPCAACT JAHHBIC 11O BBICOTC Ha
YCTaHOBJICHHBIM B CTapTOBOH Imaxte pedepeHI-Moayinp U Ha yctaHoBieHHBI Ha TIIMK
JATYUK BBICOTHI. Pe3ynbTaTel mepenaroTcss B MPOMBILUICHHBIH KOMIIBIOTED, BBIBOASIIMNA
HX Ha 5KpaH. OCHOBHBIE KOMIIOHEHTEI HaBHFaHHOHHOﬁ CUCTCMbI IPEACTAaBJICHBI HA pHUC. 1.

Kypeumetp
KoxTponeHsit Moayne

Twpokomnac

LOaTtun seicoTe! |
FaBrun
TovGonooeoa

Oatymk esicoTsi |

Puc. 1. Komnonenmuol nasueayuonnoti cucmemst GNS

N3mepenne paspenieHo BBIIOIHATH TOJBKO B YCIOBUAX HEMOABMXKHOM MPOXOAYECKOM
MaluHbL. B TO e Bpems 3aKpydrBaHWE W YKIIOH JIOJDKHBI OTOOpaXKaThCs IJIs onepaTopa
MAaIllMHBl TIOCTOSTHHO, IIO3TOMY OJIOK YKJIOHa/ 3aKpydydBaHUs M3MeEpSeT YKIOH H
3aKpy4YMBaHUE MalIMHBI BO BpeMs Hpoxoiku. IlporpammHoe obecneueHue ympasisieT
XOJIOM TIpoIiecca H3MEpEeHHs] W Ha OCHOBE 3HAYCHWH W3MEPEHUs OT JaTIYUKOB
paccuuThiBaeT mojoxenue (X,Y,Z) pabodeil TpyObl MpPOXOMYECKOW MAIIMHBEL ToUkoi
oTcyera Uil JaHHBIX B OTHOLICHHWHU IOJIOKEHUS U BBICOTHI SIBISIETCS Te€OMETpUYEcKas
cpenHsist Touka paboueit TpyOBI.
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MoxHO copMyaHpoBaTe HEKOTOPbIE 0COOEHHOCTH, KOTOPBIE CBOMCTBEHHBI JaHHOW
CHUCTEME HaBUTaluu. B oTinuMe OoT HaBUTaLMU C HCIOJIB30BaHHEM JA3€pPHOM MUIIIEHH,
npumeHenne GNS mo3BomseT ompenensaTs HampaBleHHE HPH ITOMOIIM BCETO OJHOTO
OpPHUEHTHPOBAHUSA Ha ceBep THpockora, ycraHosieHHoro B TTIMK. Onpenenenne BHICOTHI
BBITMIOJHAETCA C IMOMOIIBIO 3JEKTPOHHOIO THIPOCTATUYECKOIO BOJASHOIO YPOBHA, HE
3aBUCSILET0 OT TEMIIEPaTypbl ¥ pedpakiun. MakcuMalibHasi pa3HUIA BEICOTHBIX OTMETOK
MEX/Iy CTapTOBOM M MIPUEMHOM MIaxToi coctasisier 10 MeTpoB mpu naBiennu B 1 Oap.

HerouHocTs W3MEpPEeHHOTr0 HAYaJbHOTO HAMpaBIEHUSA BKIIOYAETCd B pe3yJbTaT
HaBUralMM Kak TIOCTOSHHAs ommOKka. HauanbHoe HampaBieHHe, ONpeNeleHHOE C
HetouHOCTHIO B 0,0625 TOoH (0K0I0 1 MM/M), TaeT OmuOKy TOPU3OHTAIBHOTO OTKIIOHEHHUS
B 10 MM mocne 10 M mpoxXoJKku, U COOTBETCTBEHHO, 20 MM mociie 20 M nmpoxoaku. YToObt
MUHHMHU3UPOBATh JAHHYIO OINMOKY, HY)KHO BBIMOJHSATH OOJie€ TOYHYIO HadalbHYIO
CBEMKY, a TAKXK€E YBEJIMUUTh YaCTOTY KOHTPOJIBHBIX U3MEPEHHUM BO BpeMsI IPOXOJIKH.

[IepBBIil KOHTPOIBHBIN 3aMEp OCYILIECTBIAECTCS uepe3 15 M, mocienywomue - 4epes
kaxaple 40-50 m. Ilapamerpsl, onpezensemMble B X0 U3MEPEHU, MUHUMAJIBbHBI — 3TO
KOOPAMHATHl TOJOKEHUS MamuHbl. HUKakux cbeMOK oceil TpyObl M MOHTa)KHBIX
pa3mepoB He TpedyeTcs. Bpems, koTopoe HEOOXOANMO HAa U3MEPEHHS, COCTABIsAET 5-6
MUHYT.

JlinHa ydyacTKa MpPOXOAKH HE BJIMSIET Ha TOYHOCTh OMNPEJENICHUS MOJOKEHUS C
WCTIONIb30BaHUEM THPOCKOIA, @ 3HAYUT M TOYHOCTh W3MEPEHHUH OCTaeTcsd HEM3MEHHOM:
KaK Toclie MPOXOAKU Tpacchl miuHOoM 100 M, Tak W B ciydae, KOTJa JJIWHA HHTEpBaa
npoxojku coctapisgeT 500 M. TOYHOCTH e 10 BBICOTE COCTaBIsIeT 3-4 MM, a OTKJIOHEHHE
JBIDKEHUS MAIUHBI OT 33JaHHOTO HAIIPaBICHHS HE MOJDKHO MpeBbImath 4-5 cM B
3aBHCHUMOCTH OT BEIEHHS MAIIMHbI U HHKCHEPHO-TEOIOTNIECKUX yCIOBUIL.

IMocne kaxmoro ™etpa mnpoxoiaku B pexkume GNS  JA0mWKHO TPOBOAUTHCS
TUPOCKONIMYECKOEe H3MEpEeHHe C IeNIbI0 aKTyalu3allid 3HA4YeHWH OTKIOHEHHS OT
MOJIOXKEeHUsI. B KadecTBe MCXOAHBIX NApPaMETPOB BBOIAT TIeorpauyecKyro IIUPOTY
paiioHa paboT, W3MepsieMble KOOpAWHATHl OCH MAaIlMHbl W HCTUHHOE HampaBieHHE
MamuHbl  (a3UMyT MamuHbl). [lng ompeneneHus asuMyTa MalllMHBl TOCTYIAIOT
clieAyromuM 00pa3oM: MapKIIelHaep onpelesnseT Be TOYKH Ha OCH IIWTa - B Hayajie y
poropa M B KOHEYHOW YacTH MaIIMHBI, a 3aTeM [0 IOJIYyYE€HHBIM KOOpAMHATaM
OTIpe/IeTIIeTCS a3UMYT MAITHHBI.

Cama mpouenypa H3MEpPEeHHs HMEET 3HAYUTEeNbHOE IPEUMYLIECTBO B TOM, 4YTO
YCTaHOBKa Jla3epa OMOPHBIX NPU3M, AOIOJIHUTENBHBIX OJIOKOB YIPABJICHUS U MUILEHH HE
TpeOyeTcs, Tak Kak THpOKOMITac ycTaHoBiIeH HernocpenacTeeHHo B TIIMK, a ne otnensHO
B TpyOHOM cTtaBe. OTCYTCTBHE HEOOXOAWMOCTH B TIOCTOSSHHOM BHAMMOCTH MEXIY
KOMIIOHEHTAMH CHCTEMBI, HPOCThIE KOHTPOJBHBIE HW3MEpEeHUss W Oojee TOoYHOe
OTIpE/IETICHUsT BBICOTHI C TOMOIIBI0 THAPOYPOBHS C TIEPEUYHCICHHBIMH  BBIIIE
ocobennoctamMu GNS nenaror 3ty cuctemy Oosiee dPQPEKTHBHOW M KOMIAKTHOW TIO
CPaBHEHUIO C JpPYTUMH CHCTEMaMHM HaBUTaLMM, HCIOJIb3YEMBIMH IIPH IPOXOIKE
KPUBOJIMHEHHBIX Y4aCTKOB.

VY paccmaTpuBaeMoil CHCTEMBI MMEIOTCS CIEAYIOINe HEAOCTATKH: OTpaHUYEeHUS,
CBSI3aHHBIE C TOPHO-TEOJIOTMYECKUMH YCIOBUAMM IPOXOJKH TOHHEJNs, 4YacTble
KOHTpOJbHBIE u3MepeHus: (kaxaple 40-50 M), HEBO3MOXHOCTb HENPEPHIBHOTO
OTOOpaXeHHUsI TOJIOKEHNUS MAIIHWHBI, MOJABEPKEHHOCTh BUOpAIMH, KOTOpPAs MOXKET
HNOBJIMATh Ha TPOLECC H3MEPEHHUs, a TaK >K€ 3aBUCUMOCTh OT Jpeiidyroiero
MOJIOKCHHSI MAILTUHBI.
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BBumy KpHBONMHEHWHOW TPAaCKTOPUHM YYacTKa W CIIOXKHBIX TOPHO-TEOJOTUYCCKHUX
YCIIOBUI MPOXOIUYECKasi MallliHA MOXKET JBUTATHCS HE BJIOJIb CBOCH KOHCTPYKTUBHOM OCH,
a CO CMEULICHUEM MOIEPEK NPOAOAbHON ocU. BO3HUKAIOMKNA TPU 3TOM YO OTKJIOHEHUS
HazpiBaeTcs yriaoM ApudTa. OH OKa3plBa€T CYNIECTBEHHOE BIMSHUE HAa W3MEPEHUS U
MOJIHOCTBIO MTEPEXOUT B HETOYHOCTH HABUTAITUH.

Pucynok 2 wmmocTpupyeT moHATHE apeidyromero monoxenwus muta. Ludpon 1
o0o3HaueHa Mpoxoaueckas MariuHa, IMUGpold 2 - mpomonbHas och MammHa, VIR —
HaIpaBIIEHUE IBUKCHHUS, Yol X — BOSHUKAIOIIMI yroJl ApUQTa.

Puc. 2. lpugpm npoxodueckoti mawumvl

Hist Toro 4roObl CHHU3UThH BIMSHUE OIIMOKH, NMPOBOIST PETYISPHBIE KOHTPOJIBHBIC
n3MepeHust (Kaxpie 40 METPOB) U ONPECIIAIOT Yroi Apud)Ta, a 3aTEM BBOJAAT B PaCUCThI
B KauecTBe MOIPAaBKH C y4YETOM 3HAKOB. 3HaK yria JIpudra MOXKET HU3MEHAThCS B
3aBUCUMOCTH OT THIA MCIOIb3yeMOH MAIIMHBI M TOPHO-T€OJIOTMYECKUX YCIIOBHH
MpoxoJku. ['eomeTpuss MaIIMHBI, €CTd OHA HE pOBHAs M CHUMMETpPHYHAs, MOXET
OKa3bIBaTh Ha Jipeii() HETUINIHOE BIIHMSIHUE.

HaBuranuonnsle cucTeMbl, TNpPUMEHSEMble MPHU IPOXOAKE MHKPOTOHHENEH,
MO3BOJISIIOT ONpEAessATh mpocTpaHcTBeHHoe nonoxeHne TIIMK B peansHOM BpemeHH,
YTO 3HAYMTENBHO YBEIMYUBAET CKOPOCTh, TOYHOCTh M KadyeCTBO BO3BOJAMMOIO
coopyxeHus. Tarkke CyIIECTBYeT BO3MOXKHOCTh 3a()MKCHPOBATh TOPU3OHTAIBHBIE W
BEPTUKAJIBbHBIE OTKJIOHEHHS OT 33JaHHBIX 3HAUCHU.

K npenmyiiectBam pacCMOTPEHHON CUCTEMBI MOKHO OTHECTH:

— IeJICHANpaBlIeHHAs W TOYHAs HaBUTAIUS BIOJb 3aIUIAHMPOBAHHON OCH TOHHENS Ha
KPUBOJIMHEMHBIX y9acTKax;

— ONpEIENICHUE M YIPaBICHHE TEKYIIUM IOJOKEHHUEM YCTAaHOBKH W BEPOSTHBIMHU
HaIpaBJICHUAMY JBUKECHUS IIATA;

— TIOBbIIIEHHAs 0Oe30macHOCTh paboT W aBTOMATM3alMA IPOLECCOB Onaroaaps
CHUCTEMaM MOHHUTOPHWHTA AJIS1 YIIPABICHUS ONEPALUAMU MPOXOAKH TOHHETIS;

— BO3MOXXHOCTbH OBICTPOTO BMEIIATEIHCTBA OJIaroiapsi HEMeUIEHHOMY 00HApYKEHHIO
OTKJIOHEHH;

— MHHUMANbHbIE TPYA03aTpaThl KOHTPOJIBHBIX H3MEPEHUH;

— BBICOKasi TOYHOCTH MTPUMEHSAEMBIX CICTEM HaBUTallWH.
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HpI/IMCHCHI/Ie paCCMOTpeHHOfI HaBHFaL{HOHHOﬁ CHCTCMBI OKOHOMMUT BpEMs,
rapaHTUpyCT IUIABHOC BCACHHUC IIMTa C MHUHHUMAJIbHBIMHU OTKIIOHCHUSIMHU OT 3aZ[aHH01>i
TPacChbl U CBOJAUT CUJIBI COITPOTHUBIICHUA pr6HOFO CTaBa O TPYHT K MUHUMYMY.
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Abstract: the article is devoted to theoretical provisions of formation and use of the
material-technical base of the enterprise, as well as the development of methodological
and practical recommendations on the development of material-technical base of the
enterprises on an innovative basis. Formation and use of the material and technical base
of the enterprise on an innovative basis is the most important condition for improving the
quality and competitiveness of the products, as well as the competitiveness of the
organization as a whole. The solution of the task of improving the use of fixed assets
means an increase in the volume of production and sales of products, an increase in the
return from the created productive potential and the most complete satisfaction of the
needs and demands of the population, a reduction in the cost of manufactured products,
an increase in the profitability of production and cash savings of the enterprise.

Content of the article reveals the essence and features of the formation and
developmentofthe material-technical base of agricultural production; there are economic
laws and certain principles of formation and use of MTB; identified priority structural
elements forming system MTB agricultural production on the basis of innovation.
Keywords: innovation, innovative technologies, modernization of the enterprise, material
and technical base.

OOPMHUPOBAHHUE U NUCITOJBb30OBAHUE MATEPUAJIBHO-
TEXHUYECKOW BA3bI NPEANPUATHUS HA
I/IHHOBAHHOHHOﬁ OCHOBE
AmmiaxanoBa M.I'. (Poccuiickas ®@enepanus)

Amunaxanosa Maouna I'eopeuesna — macucmpanm,
Kageopa 3KOHOMUKU U NPEeONPUHUMAMENbCMEA,
Cegepo-Ocemunckuii cocydapcmeennviit ynusepcumem um. Kocma Jlesanosuua Xemazyposa,
2. Braoukaskas

AHHOmMauua: cmamovs NOCEAUEHA UCCICO0BAHUIO MEOPEMUYECKUX HAYUHBIX NOJIONCEHULL
POpMUPOBAHUSL U UCHOIL30BAHUS MAMEPUATLHO-IMEXHUYECKOU 0a3bl Npeonpusmus, a
maxodice paspabomke MemoOUYecKux U NPAKmuyeckux PeKoMeHOayuil no pa3eumulo
MamepuanbHo-mexHu4eckol 0aszvl npeonpusmull Ha UHHOBAYUOHHOU OCHo8e. Hmeem
8AdICHOE 3HAYEHUe O] NOBbIUEHUSL KAYeCmea U KOHKYPEeHMOCNOCOOHOCMU NPOOYKYUU, a
MaKice KOHKYPEHMOCNOCOOHOCMU OpeaHU3ayUU 8 YeloM, CO30aHUs U UCHOAb306AHUS
MamepuanbHo-mexHu4eckolt 0a3vl npeonpuamuil Ha ocHoge unHosayuu. Pewenue
npooOIeMbl YIYUUIEeHUS. UCNOAb308AHUSL OCHOBHLIX CPEOCME 03HaAHaem yeeaudenue oovema
nPOU3800CMEA U NPOOAC, YEEIUUeHUE OMOAyU OM CYWeCmBYIOWUX NPoU3800CMEEHHbIX
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MowHocmell u Haubonee NOAHOe YO08IemEOpeHue NOmpeOHocmell U 0XHCUOAHUL, UMO
CHUdICaem U30epiIcKU  NpouU3B00Cmada, nosvlulaem penmadeibHOCy Npou3800cmea  u
9KOHOMUIO OEHENHCHBIX CPEOCME KOMNAHUU.

Cooepoicanue cmamvui packpvieaem CyWHOCMb U O0COOEHHOCU DOPMUPOBAHUL U
pazeumusi MamepuarbHO-MexXHU4eckoll 0a3vl CelbCKOXO3SAUCMBEHHO20 NPOU3800CMEa;
8bI8/IEHbl IKOHOMUYECKUE 3AKOHOMEPHOCMU U OnpedesieHHble NPUHYUNbBL DOPMUPOBAHUS
u ucnoavzoganus MTE; cihopmynuposansvl npuopumemmusie CMpPYKMypHble d1eMeHMbL
cucmemvl  popmuposanus ~ MTH  cenbcKoXo3alicmeeHHo20 — Npou3eoocmea  Ha
UHHOBAYUOHHOU OCHOGE.

Kntoueevle cnosa: unHosayus, UHHOBAYUOHHbIE  MEXHOLO2UU,  MOOEPHUIAYUA,
npeonpusmue, MamepuarbHo-mexHudeckas 6asa.

MarepuanpHo-TexHH4Yeckass 0a3za (MTDB) mpeanpusaruii, KoTopas SBISETCS OCHOBOM
obecriedeHUs]  MPOU3BOJICTBEHHOI'O  IpolLiecca,  OTJIMYACTCS  CIIOKHOCTBIO U
Pa3HOPOAHOCTBIO COCTaBa, BKIIIOYAIONIETO PAa3IUYHBbIE OOBEKTHI, TECHO CBS3aHHBIE C
pa3MeleHneM ¥ CIe[Ualu3alieil MPOW3BOJCTBA, PSIOM IPYTHX ocoOeHHocTei. B
HacTosiee BpeMsl TpeOOBaHUSI K OCHOBHBIM (DaKTOpaM €€ pa3BUTHS IOBBILAKOTCS U
BKITIOYAIOT HEOOXOJMMOCTb BHEPEHHUST BEICOKOITPOU3BOIUTEIBHBIX TEXHUUECKIX CHCTEM,
MammH ©  obopyaoBanus. CoBpeMEHHOE KOHKYPEHTOCIOCOOHOE  IPOM3BOJCTBO
MPEANoNaraeT COOTBETCTBYIOIINN YPOBEHb 3HEPrOBOOPYKEHHOCTH TpPYyHa, TEXHHUYECKOU
00€eCTeYeHHOCTH U SHEPrOOCHAIIEHHOCTH TIPOU3BO/ICTBA.

[Ipaktuka coBpeMeHHOTO (QopMuUpoBaHUs M ucnonb3oBanuss MTB mpennonaraer
00JbIION Hay4YHBIH MHTEpEC K MpobieMaM ee pa3BUTHUS B yCIOBHUSAX OI'PAHUYCHHOCTH
PECYpPCOB U PBIHOYHOM  HEONpenesleHHOCTU. DyHAaMEHTalnbHbIA  BKJIaJ B
WcCleJOBAaHWE OKOHOMUKHM TMPEANpUATHH W HX MaTepuajJbHO-TEeXHHYECKOTO
obOecrieyeHusi BHecld Takue ydeHwsle, kak: B.II. Andepres, B.M. baytus,
B.T. BonsanukoB, }0.A. Konkun, JI. ®. Kopmakos, B.3. Masnoes, B.. Heuaes,
N.C. Cauny, B.A. Tuxonos, W.I'. Ymraues u apyrue.

BocnpousBoacTBeHHBIE acTIEKTHI U3y4aeMOi MPOOIEeMbI PaCKpPBITH B TPyAaX YUEHBIX:
B.. Tpyxauesa, A. I1. 3unuenko, E.J. KoctiokoBoii, JI.B. ArapkoBoii, E.1. AptemoBoi,
H.A. I'neunxoBoii, T.I'. I'yprouu, JI. B. [lonoBoii.

OcobenHocTy (HOPMHUPOBAHUS M UCIOJIH30BAHHMS MaTCPUAIBHO-TEXHHUYECKON 0a3bl, B
TOM 4YHCJie Ha WHHOBAallMOHHOH OCHOBE, a TAaK)X€ OLEHKM TEXHHYECKOT'O OCHAICHHS
OpeanpusITui Hamm orpaxeHue B pabortax HO.M. bepmmukoro, B.B. bonmapenxo,
b.A. Joponuna, H.I1. KpaBuenko, H.B. Kpacnomekosa, B.A. Jlumapesa, JI.C. Opcuka,
A.A. llonmyxuna, ILII. [Totanosa, C.M. Pe3anuenxko, A.C. TpommHa u Ipyrux y4eHbIX.

B skoHOMHYECKOW TeOpHMM MaTepUanbHOE NPOM3BOJCTBO XAPAKTEPHU3YETCS JBYMs
OCHOBOIIOJIATal0IIMMH CTOPOHAMH: TPOU3BOJUTENBHBIMY CHIIAMHU U TIPOU3BOJICTBEHHBIMHU
oTHOmeHUSIMU. COBPEMEHHBIM 3Tall pPa3BUTHS TPOWU3BOAUTENBHBIX CHJI HHHUIHUUPYET
HEOOXOIMMOCTh KauyeCTBEHHBIX HX NpeoOpazoBaHuii B pamkax (opMupyeMoin
MHHOBALIMOHHOM MOJIENM Pa3BUTUS CTpaHbl. OJTOT NpOLECC aJeKBATHO HAXOAWT CBOE
OoTpaxeHHe B (OPMHPOBAHMM H HCIIOJIB30BAHUN MaTEePUAIbHO-TEXHUYECKOW 0a3sbl,
KOTOpasi SBJISIETCS OJHUM M3 DIIEMEHTOB M TPEACTABISAET COOOH BaKHEHIIYIO YacTb
MIPOU3BOAUTEIBHBIX CHJI, KAK COBOKYITHOCTH CPEICTB IPOM3BOICTBA U IPEAMETOB TPYyIa U
CBSI3aHHBIX C HUIMHU MPON3BOICTBEHHBIX OTHOIICHUH.

WMHuHOBaImMOHHAs OCHAIICHHOCTh MAaTePHATBHO-TEXHUICCKOW 0a3pl TMPEANpPHUSITHH, B
LEJIOM, XapaKkTepusyeTcs: pparMeHTapHOCTHIO, TEHICHIIMN MOJEPHU3AOHHOTO OOHOBJICHHS,
KakK M0Ka3aJI MPOBEICHHbIN B IPEIbIIYINNX Haparpadax aHajan3, HeYCTOHYNBEIL.
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Tak, HanpumMep, niepenoBbie 00pa3Lbl TEXHUKH U TEXHOJIOTHI nMeroTcest Bcero B 1,5%
KpYNHBIX Npeanpusatuid u MeHee 4yeM B 0,5% ManbplX NpeanpUATHi, HCTONB3YIOLINX
COBpEMEHHYIO 3apyOeXHYI0 TEXHHWKY M TEXHOJOTHH, HO TPH 3TOM OHHU 3PPEKTUBHO
npousBoaT 6omee 10% mpoaykumu B Poccnn.

B cpeanem jxe mo cTpaHe NpPOM3BOAMTENBHOCTH Tpyna B 4,1 pa3a HMXKe, 4eM B
OumsHann, W 5,2 paza — yem B Kamame, B crpaHax ¢ Ommskumu kK Poccnm
arpoKJIIMMaTHYEeCKHMH YCIOBUSMH BEICHUS arpapHOTO MPOoru3BoACTBa [3].

Jo Hacrosmiero BpeMEHH YpOBEHb OOECIEYeHHOCTH mpeanpusituii Poccun
MaTepUalbHO-TEXHUUECKUMHU PECYpPCaMU OCTAeTCs HENOCTATOYHBIM, M, KaK CIEACTBHE,
MOBBIIIACTCS M3HOC OCHOBHBIX cpeAcTB. CpeaHuil CpOK CiIy>KObl MX aKTUBHOW 4acTu
BJIBOE TIPEBBIIIAET JOMYCTUMBIE OKCIUIyaTallMOHHBIE HOpPMBI. Pe3ko cokpaTuiiach
00€ecTe4eHHOCTh MPEANPHUITUN MallIMHAMH U 000pyIOBaHUEM.

B ycnoBusix OrpaHM4eHHOCTH (DMHAHCOBBIX PECYypcOB HE 00ecleunBarOTCs
onTHUMallbHble mapaMeTpsl  BocmpousBoiacTtBa MTDh. CrnoxuBuimecss TEHIECHUUU
00yCIIOBIMBAIOT CHHKEHHE BaJIOBOTO MPOU3BOJICTBA CEIHCKOXO3IHCTBEHHON MPOIYKIUU
1 DKOHOMHUYECKOH 3()(PeKTUBHOCTH NCIIONB30BAHUS MaTEepPHATIHLHO-TEXHUIECKOH 0a3bl.

CooTHOLIEHNE CTOUMOCTH MPOU3BENCHHON NpoayKuuu K ctoumoctd MTh nokassiBaet
KPUTHYECKUH YPOBEHBb BOCIIPOM3BOACTBA MaTepHANIbHBIX PECYPCOB U OCHOBHBIX CPEJICTB,
T.e. Bocmpou3BoactB0O MTDB mpoucxomutr Ha cyxeHHOM ocHOBe [5]. B ycroBmsx
SKOHOMHMYECKOH  HECTaOMJIBHOCTH,  BO3HHUKAIOIIMX  (MHAHCOBBIX  TPYAHOCTEH,
OTpaHNYMBAIOLIUX BO3MOKHOCTh MHBecTHpoBaHUs MTD, TeopeTHKO-METON0JIOrHYECKOe
o0ocHoBaHUE (HOPM M METOJIOB €€ BOCIPOU3BOACTBA MPHOOPETAET 0COOYI0 3HAYHMMOCTb.

[IpoGiema obocTpsieTcs cTapeHNeM U pa30aTaHCHPOBAHHOCTHIO CTPYKTYPBI OCHOBHBIX
MPOM3BOACTBEHHBIX (DOHIOB, CHIDKEHHEM YpOBHS (OHIOOTAAYH U IPPEKTUBHOCTH
WCTIONB30BaHus  000pOTHBIX  cpeAcTB. CTapele  BOCHPOHM3BOACTBEHHBIE  PE3EPBBI
MaTepHaIbHO-TEXHUUECKOW 0a3bl UCIOJIb30BAHbI B IMEPHOJ PHIHOYHBIX NPEOOpa30OBaHUIA,
MO3TOMY B HACTOSIIIEE BPEeMSl KPUTHUYECKH HEJOCTATOYHO PECYPCOB JAJISI PACIIMPEHHOIO
paseutuss MTbB mpomsBoactBa. Bce 23T0 BBI3BIBaeT HEOOXOMUMOCTH H3YUYEHUS
CYIIECTBYIOIIUX TEOPETUKO-METOJIOJOTHUYECKUX BOMPOCOB BocipousBojactea MTDH,
pa3paboTKH 1 000CHOBAHMS HOBBIX IOAXO0/0B K UX PEIICHHIO.

Cnaboe BocnpusiTie HHHOBaLMH B cdepe popmupoBanus u ucnois3osanust MTh Bo
MHOTOM OOYCJIOBIIEHO HHU3KOM JOXOAHOCTBIO mpennpuaruil. [Ipuuem mx HemocrarouHas
WHHOBAIMOHHAS! AKTUBHOCTD (DAKTHUECKM B 3HAUMTENILHON Mepe mpenonpenesseT ciadbie
(¢mHaHCOBBIE pe3ynbraThl Xo3siicTB. K mpumepy, B 2017 1. peHTabenbHOCTH
MPOMBIIIJICHHBIX TPEeINpUsITHA ¢ ydetoMm cybcuamii coctasuna 7,3% mnporus 12,1% B
2016 r.; moka3atelib peHTa0eNbHOCTH 0€3 CyOCHInH OTpHUIaTeabHBIA U cocTaBmi 5,2%.
3HaYUTENbHOE YHCIIO MPEIUPUSTHH YOBITOYHBI MU HE MOTYT HE TOJBKO OOCITy’KHBATh
OCHOBHOM JIOJNIT, HO M BBIIUIAYMBATH MPOIEHTH N0 HeMy. Ha Hux mpuxoantcs 6omiee 70
Mipa pyO. yOeiTkoB. B TOo ke Bpemsa s mampHedmero passutus MTh crenyer
ONTUMU3UPOBATh NPOLETypy KpeautoBanus [1].

[IpoBeneHHBIN aHAIU3 CBUIETENBCTBYET, YTO YCIEX OCYIIECTBICHUS NHHOBAI[MOHHBIX
npeobpazoBanniit MTB obecrieunBaeTcs B pe3ynbTare pelieHHss Kak MHHUMYM YeThIpex
OCHOBHBIX  mpoOmneM. Bo-mepBbiX, BakHO pedopMHpPOBaTH, MpPEXIE  BCETO,
WHHOBallMOHHBIA moteHuuan MTD, pacmmputh ero o0beMbl M HAIOJHEHHE 32 CYET
MPOTPECCUBHBIX MaIIH, BBICOKOA(P(EKTUBHBIX OOOPOTHBIX CPEJICTB U KOMILUIEKCHOT'O
MHTEHCUBHOTO MCIIOJIBb30BaHUS IPON3BOJCTBCHHBIX (DPOHIOB C YUETOM pEIICHHs MpodieM
9KOJIOTHYECKOTO TopsAAKa. B 3Tol cBA3M CyIIECTBEHHOE 3HAUYEHUE MMEET OIpEEICHUE
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VAENBHOTO Beca pPacXoJ0B Ha MPHOOpeTeHHEe MamiH U 000pyJOBaHUS B COCTaBe
BHYTPUXO3HCTBEHHBIX 3aTpaT Ha IPOU3BOACTBO MPOTYKIUH.

Bo-BTOpBIX, 3HAYUMBIM  YCIOBHEM  HPOBEIEHUS  TEXHUKO-TEXHOJIOTUYECKOMN
MOJEPHU3ALUN SIBISIETCSl [OBBIIIEHUE WHHOBALIMOHHOM aKTUBHOCTH MPEANPUSATUH.
[okazarensiMu 3TOro Mpolecca MOTYT OBITh 3aTpaThl HA TEXHOJIOTHYECKHUE HHHOBAIMHY, Ha
MprOOpeTeHe MHHOBAIMOHHBIX TOBAPOB, padoT 1 yciyT B 00mieM B coctaBe MTh.

Pemenwne mepBrIX IBYX BHIIEHA3BAHHBIX MTPOOJIEM TECHO CBS3aHO C MHHOBAIIMOHHBIMHU
BO3MOXHOCTSIMH OPraHU3aliid, C UX (PUHAHCOBBIMH BO3MOKHOCTSIMHU M JOCTYITHOCTBIO K
KpeauTaM Ha pean3alliio MHHOBALMOHHBIX IIPOEKTOB.

B-Tperprx, HEOOXOIUMO OLIEHWUTh WHHOBAIMOHHYIO BOCHPUUMYHBOCTH MPEIIPUATHI
[0 YPOBHIO MX 3KOHOMHYECKON aKTUBHOCTH, PA3BUTOCTH MEHEKMEHTA, PACUIMPEHUIO
o0beMa MHBECTHLUH B (hopMupoBaHHe U ucnoib3oBanne MTh.

UerBepToii TpoOIeMOl  SABISAETCS  ONEHKa 3(PQPEKTHBHOCTH  MHHOBAIIMOHHOM
JEeATEIbHOCTA U MHHOBAIIMOHHOI'O MOTEHIMAIa OpraHu3aluy 0 ONpPeNeIeHHON cucteMe
MoKa3aTenei, CBSI3aHHbIX, MPEXKJIE BCET0, C BBICOKUM YPOBHEM BBINTyCKa WHHOBALIMOHHOM
OPOAYKUHA W OKYNaeMOCTH KANWTAJIBHBIX BIOXKEHUH Ha BHEIPEHUE TEXHUKO-
TEXHOJIOTMYECKUX TOBApOB MUPOBOIO Kiacca.

WunoBanmonnoe  QgopmupoBanne W ucmnonb3zoBanne MTB  mpenmonaraer
OIIpeIeNICHHBIN YPOBEHb 3aTpaT U MHTEHCU(UKAIMIO 32 CUET Pa3BUTHUS TEXHOJIOTHYECKON
0a3pl. HamMeHee 3aTpaTHBIMH SBISFOTCS PAacXoIbl HA peaTH3alWi0 WHHOBAIMKA Ha
MIPENNPUITHSAX, CBSI3aHHBIE C COBEPUICHCTBOBAHHUEM OpPTraHU3ALMOHHO-3KOHOMHUYECKOIO
MEeXaHM3Ma B 4YacTH pa3BUTUS OpPraHU3AIIOHHOTO MEHEKMEHTa W MapKeTHHTra,
MOACUCTEMBI YIIPABIICHUS IEPCOHAITIOM.

BBon B neiicTBUE MPOU3BOACTBEHHBIX MOUIHOCTEH 33 CUET HOBOI'O CTPOUTENBLCTBA U
PEKOHCTPYKIIMK TPeOyeT 3HAYMTENLHBIX KalUTAJIbHBIX BIIOKEHHH, YTO IO CHIIY JIMIIb
KPYITHBIM OpPTaHU3aIMsM, PEIIPUSTHIM-HHTETpaTopam, JTH00 MPH JOCTATOUHO BEICOKOM
YPOBHE rOCYJapCTBEHHOM MOANEPKKU.

Takum o00pa3oM, 3HaYUMBIM (DakTOpOM, XapakTepU3yIUM H (HOPMHUPYIOIIHM
TEXHUYECKYI0 M TEXHOJIOTHYECKyI0 0a3zy MOJIEpHU3AINH, SIBISIOTCS WHBECTUIMH B
OCHOBHOM Kamurai.

Ha wHam B3, WMEHHO TMOBBIILIEHUE MPOU3BOAUTENBHOCTH, MOIIHOCTH U
aIaTUBHOCTH TEXHUYECKUX CHUCTEM W MEXaHM3MOB CHOCOOCTBYyeT MoxaepHuzaipu MTH
OpEeANPUATUNA, TOBBILIEHUIO PECYPCOOTAAUH, CHUKEHUIO yIETIbHbIX 3aTparT.

BaxusiM ycnoBueMm opranuzanuu MTB sBisercda pauMoOHaIbHOE HCIOJIb30BAHUE
MaTepraIbHO-TEXHHUECKUX pecypcoB. [lo cBoeMy HaTypajJbHOMY COCTaBy MaTe€pHaIbHO-
TEXHHWYecKass 0a3a BKIIOYAaeT CpeJCTBa M TpeJMETHl TpyAa M B  Ipolecce
(YHKIMOHUPOBAHUSI HCIIOJIB3YET ECTECTBEHHBIE pecypchl. Bce snementst MTB
OOBEMHSIOTCS B TEXHOJIOTHYECKUE TMPOIECCHl B COOTBETCTBHH C OIPEJCIICHHBIMU
(hopMamMu opraHuzaIuy MPOMU3BOCTRA.

CHHTE3 KJIACCMYECKOTO0 W HMHHOBAIIMOHHO-OPHEHTHPOBAHHOIO  MOAXOAOB K
(OPMHPOBAaHUIO M HCIIOJBb30BAHUIO MAaTEPUAIBHO-TEXHMUECKONW 0a3bl MPOM3BOACTBA
MIPEeNNPHUSITHN, TIO3BOJIMI PACCMOTPETh JAaHHYIO KaTErOPHI0 B TUAIEKTUYECKOM EIMHCTBE
cogepkaHusi ¥ (GOPMBI  HCIIOJB30BAHUS  MAaTEPUATBbHO-TEXHHUECKHUX  PECypCOB
(IpOM3BOJICTBEHHBIE TEXHOJIOTHH), C YYETOM CTENEHH COOTBETCTBUSI CTPYKTYPHBIX
JJIEMEHTOB TPEeOOBaHUSIM HOPMATHBHBIX ITapaMETPOB, CTPATETHMUYECKHX U TPOrPAMMHBIX
WHJIUKATOPOB pa3BuTud MTDB, 0CHOBHOM IBMXKYIIEH CUION KOTOPOTO JTOJKEH BBHICTYNATh
VMHHOBAIIMOHHBIHN MpoIiecC.
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Ha ocHoBe TBOPUYCCKOI0 0606H_16HI/I$I TCOPCTUKO-MCTOAOJIOTHUYCCKUX ACIICKTOB

BBIJICTICHBI CIIEU(UICCKHE 3aKOHOMEPHOCTH, TMPUHIIMIEI, YYaCTHUKH, MOTHBAIHMS U
WHHOBAIIMOHHBIE TTOACUCTEMBI pa3BuTusi MTh.
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Abstract: this article is devoted to improving energy security. It is necessary to implement
a policy of diversification of energy supply. To do this, it is advisable to expand the range
of proposed energy resources, increase the uniformity of their structure and expand the
composition of sources, channels of supply (ie, diversify supply), as well as the
willingness, ability of consumers to use diversified supply (diversification of demand), ie
their flexibility In this sense. The consumer's readiness to switch temporarily and (or)
"forever" from one energy carrier to another, from one coal grade to another, and its
ability to work steadily on low-quality fuel, is also.

Keywords: energy, safety, heat supply.

MOBBIINIEHUE D)HEPTETUYECKOM BE3OIMACHOCTH
borananos A.B. (Poccuiickas ®@exepaunmsi)

bozoanoe Anexceii Barepvesuu — mazucmparnm,
Kageopa 2nekmposHepeemuKu,
Tynvckuii 2ocyoapcmeennulii yHueepcumem, 2. Tyaa

Annomauua: 0annas cmamovs NOCEAUEHA NOBBIULEHUIO IHEPLEMUYECKOL De30NACHOCMU.
Heobxooumo peanuzoeamv noaumuxy ousepcugpuxayuu suepeocnabdocenus. s smoeo
yenecoobpasHo pacuupenue CneKmpa npeoiazaemvlx 9Hep2opecypcos, NOGbluleHUe
PABHOMEPHOCIU UX CMPYKMYPbL U PACUWUPEHUE COCMABA UCMOYHUKOS, KAHANO08 UX
nocmasku (m.e. ousepcughurayuy npeosiodCceHus), a marice c0moGHOCMb, CNOCOOHOCIY
nompebumernet UCNOIb308aMb OUBEPCUDUYUPOBAHHBIE NOCMABKU  (Ouepcudurayus
cnpoca), mo ecmv ux (nompebumeneil) 2uOKOCMb @ dMOM cmbvicie. 30ech 6adcHa U
20MOBHOCMb NOmMpeoumensi nepetimu 8pemMeHHo U (uiu) «Hagcee0a» ¢ 00HO2O
SHEPeOHOCUMeNs HA OpYeol, ¢ O0OHOU MAPKU Yelsi Ha Opyeylo, U e20 CHOCOOHOCHb
YCMOUUUE0 pabomams Ha MONIUBE NOHUNCEHHO20 KAYeCmEd.

Knwouesvie cnosa: snepeemuxa, 6e30nacHocmsp, MeniocHabceHue.

BrisiBleHHBIE C NPUMEHEHHWEM WHAWKATHBHOTO aHAIHW3a, YIPO3bl PETHOHAIBHOMN
SHEPreTHYECKOW O€30MacCHOCTH W ONpE/eNIEHUEe CTeeHH W3 JIEHCTBHUS TO3BOJISIOT
HaMETUTHL OCHOBHBIC HAITPABJICHUA U ITYTHU IMOBBINICHUA 3HepreTH‘IeCKOI7[ 6€3OHaCHOCTI/I:

BaxkHbIM TeXHHYECKMM HampaBlieHHeM peanu3anuu KoHienmwm camo oOecreueHus
SHEpPrueil W OJHOBPEMEHHO CaMOCTOSTEILHBIM HAIPaBIEHUEM TOBBIIICHUS HAJIEKHOCTH
SHEPTOCHAOKEHHUS SBJISCTCS HEKOTOPOE CHM)KEHUE YPOBHS KOHIICHTPAIIMH MTPOM3BOJICTBA
u Tpa"cnopta TOP [2].
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KpynHeiimen yrpo3oil ycTOMYMBOMY TETNIOCHAOXKEHUIO MPOMBIIIIEHHOCTH OCOOCHHO
KHIJTUIIHO-KOMMYHAJIBHOTO ~ CEKTOpa SIBJSIETCS.  HEYNOBIETBOPUTENFHOE COCTOSHHE
TEIUIONCTOYHUKOB, MAaTUCTPAIBHBIX M pacIpeaeTUTEIbHBIX ceTei [1].

Cepne3Hoil  yrpo3od  yCTOHYMBOMY  3JEKTpOCHaOXeHHI0 morpeOuTened, He
JOMYCKAIOMIUX TEPEepPHIBOB IHUTAHMS, SBIAIOTCS KPAaTKOBPEMEHHBIE OTKITIOYCHHUS
JIEKTPO3HEPTUH, HpPEXKIE BCEro aBapuiiHble. [lJIi MX KOMIIEHCAllMM, KaK H3BECTHO,
MPESYCMOTPEHB! CIIELUaIbHbIE HE3aBUCHMBIE PE3EpBHBIE MCTOUHHUKHM 3Hepruu. OmHako,
KaK [MOKa3bIBAET OIBIT, TAKHE UCTOUHMKH UMEIOTCA JaJieKO HE Be3Jle TA€ 3TO HEOOXOAUMO,
WX MOIIHOCTh YacTO HEAOCTaTOYHA, OHM BCErAa OOECIEYeHBl AOCTATOYHBIM 3amacoM
tomuBa. HeoO0XOIMMO BBINOJHUTG HAa PETHOHAIBHOM M MYHHUIMIIAIBHOM YPOBHE
TIIATENbHYI0 MHBEHTAPHU3ALUIO TAaKUX MPUEMHHUKOB (MOTpeOuTeNei) u pa3padboTars s
Ka)XIOTO U3 HUX KOHKPETHBIE MEPHI 10 00ECTICUEHUIO PE3EPBHOTO MMUTAHUSI.

B onexTposHepreTMueckoW — OTpaciM  OCHOBHBIE — BONIPOCH  OOecIHeueHHs
SHEPreTHYECKON OE30IIaCHOCTU - IOBBIIEHHE HHBECTHLHMOHHOW IPHUBICKATEIbHOCTU
OTpaciH, CTPYKTYpHas TEXHOJIOTHYECKass TMEepecTpodka CHUCTEMBI  yIpaBIICHHUS,
sHeprocOepexeHusl. TeXHOIOrMYeCKoe IePEeBOOPYKEHNE U PEKOHCTPYKLMS PeIIpUsSTHI
1 00BEKTOB JEKTPO3HEPIeTUKHU JOJDKHO OBITh B IEHTPE BHUMAHMA KaK ITITaBHOE CPEICTBO
peuieHus mpoOJaeMbl Oe30macHOCTH oTpaciu. s 3Toro, mpexae BCero, TpeOyroTcs
3HAUYMTENbHbIe MHBECTHIUH. OCHOBHOE CPEICTBO MOWCKA HEOOXOAWMBIX WHBECTHIIMN —
peleHne npooIeMbl 3310JDKEHHOCTH 32 IIOCTABJICHHYIO AJIEKTPO3HEPrui0. OTHOBPEMEHHO
3TO TOMOXET OJJIEKTPOIHEPreTHKaM pPEIIUTh MpOoOJeMbl CBOCH  3aJI0JDKEHHOCTH
TOTTUBHBIM MIPEANPHUSITUSIM.

VYiayumienrne cuTyanuu ¢ TuiatexaMu Ha anektposHepruto B 2005 - 2006 rr., kak 00
3TOM CHUCTEMAaTHYECKH pamopTyeT pykoBoacTtBo PAO «YDC Poccum» nomxHO OBUTO OBI
W3MEHUTH MONOOHYI0 cuTyanuio. Ho moka, kpoMme peryisipHbIX IUIATeXeH oTpacid 3a
MPUPOJHBIA Ta3, TaKMX HM3MECHEHWH He BUAHO. B anekTposHepreTnke HEOOXOIUMO
CHIDKEHHUE JJOJM NMPHUPOIHOTO ra3a B TOIIMBO NMoTpediaeHnn. OHAKO 3TO CHIKEHUE HE
JOJDKHO B ONmKaiiiie TOJBl  TPOWCXOJUTh B  AOCONIOTHOM  BBIPa)KCHHHU.
PectpykTypu3zaiusi TOIUIMBHOTO OanaHca JOJDKHA MPOUCXOAUTh UCXOMAS U3 OKUAAEMOi
NEPCIIEKTUBBI POCTA YHEPTONOTPEOIICHUSI U MOKPBITUS 3TOT0 NMPUPOCTA 33 CUET APYTUX
BHJIOB TOIUINBA — YIJISl U SiAEpHOTO roprovero. OQHOBPEMEHHO HE0OX0IMMO 00ECTIeUUTh
CHIDKEHUE TOTpeOlIeHH Ma3yTa B DIIEKTPOIHEPreTHKE. XOTsS HEOOXOIUMO TMPHU3HATH
HeOE30IIaCHBIM  CJIOKMBLIMMCS TEPEeKOC B  HANPaBICHUM IOBBIIICHHE YPOBHS
WCHOJBb30BaHMUA ra3a B DIIEKTPOIHEPreTHKE, CTOJb PE3KOE H3MEHEHHE TOIUTUBHOTO
OamaHca, kKak 23To mnpemnaraetT «[a3mpoM», BBI3OBET eImle OoJblIee CHIKCHHE
sHepreTuyeckoi Oe3onacHocTH. OJHAKO HMMeEETCs elle OJUH Pe3epB IOCTETICHHOTO
CHIDKEHHUS KOJMYECTBa rasa, IMOTPeOJIIEMOro »3JIEKTPOIHEPreTHKOW. ITO BO3BpAT
JJIEKTPOCTAHIIMI, WMEBIIMX YTOJlbh KaK MPOCKTHOE TOIUIMBO (HO BIIOCIENICTBUM,
mepeoOOpyMOBaHHBIX HA Ta3), K €ro uCHonb30BaHmio. Jlms »toro Tpebyercs
MUHUMaJIbHas peKoHCTpykuusa. Kpome Toro, mepeobopynoBaHNe KPYIHBIX KOTEIbHBIX,
paboTaromnx Ha rase (a Takux — OonbIIMHCTBO B EBpomneiickoit wactu Poccun, B Ton
yucie u Tynbckoi obmactn) B Munn TOL mo3BoiuT npu TexX ke CyMMapHBIX 00bemMax
noTpebIeHns ra3a EKTPOCTAHIMAMU U KOTEIbHBIMHU TOOUTHCS OINPENEIEHHOr0 pocTa
BBIPa0OTKHU 3JIEKTPOIHEPTHH.

Baxnoe 3HaueHWe B J0J€ COBEPIICHCTBOBAHWS TOIUIMBHOTO OanaHca 00iacTH,
MOBBIIICHHUS HAJIGKHOCTH TEIUIO U SHEPrOCHA0)KEHHMS, U MOBBIIICHUS €€ YHEePreTHUECKOI
0e30macHOCTH MOTYT chirpaTh MHHU TOL| TeppuTOpHATbHO KOPHOPAaTUBHOH (HOpMBI
COOCTBEHHOCTH, Oa3MpylOIIMecss Ha COBPEMEHHBIX TeXHOJIOTHAX. IlporpamMma ux
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(hopMHUPOBaHUS MOXKET CTaTh BAXKHBIM UHCTPYMEHTOM BIIUSHUS AJIMUHUCTPAIIAU 00JIaCTH
Ha HEPTECTUYECKYIO CUTYAIIHIO B PETHOHE.

TertocHaOxeHne 3HAYATENBHON YacTH JKMJIHMIHO-KOMMYHAIBHOTO CEKTOpa TOPOJIOB
U OCOOCHHO TIOCENTKOB YAAJN€HHBIX OT PpErnoHOB OCYIIECTBISETCS, M Oyner
OCYIIECTBIIATECS OT JCICHTPATHU30BAHHBIX HUCTOYHUKOB (MEJKHUE KOTEIBbHBIC, MECTHEIC
TeHepaTopsl Tella) Ha TBEpAOM TomwmBe. HemomycTumo (1O  CONMAIBHBIM,
JKOJIOTHYECKUM, SKOHOMHUYECKHM KPHUTEPHSIM) CHAO)KEHHE STHUX HCTOYHHKOB PSTOBBIM
yraem. [loaTomy, coxpaHsis ¥ pa3BUBas 0 COOOPAXKECHUSAM, B TOM YHCIIC IHEPTCTUUCCKON
0e30macHOCTH, JCLEHTPATU30BaHHOE TEIUIOCHAOKEHHE, He00X0AUMO, Oe3yCIOBHO,
o0ecneunTs Majble TEIUIONCTOYHHKH KBaJHU(HUIMPOBAHHBIM TBEPIABIM TOIUIMBOM
(KOHIIEHTpAT, OOOTAIICHHBIH YroJib, OpWUKETHI W 1p.). B 3HAYUTENBHOW Mepe 3TO
OTHOCHUTCA M K OoJiee IEHTPAIM30BAHHBIM CHUCTEMaM TEIUIO U 3JCKTPOCHAOXKEHUs (OT
CpemHMX KOTENbHBIX, ManblX u cpenaux TOLl. bomee Toro, make KpymHBIE TOPOACKHE
(orommurenprbie) TOLl, ecnmm mx pabora Ha Ta3e HMCKIIOYAETCS, JOJDKHBI CHAOXKAThCS
00OTalIeHHBIM YTJIEM, - HO 3TO YK€ Ipo0OjieMa 3KOJOTHYECKON, a HE dHEPreTHUYECKOM
0e301acHOCTH.
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Abstract: basic information for solving problems of short-term planning and operational.
Controls are the values of loads of the nodes of the design scheme of substitution of EPS.
Traditionally used in operation and in the design of EPS, the methods of forming load
values of nodes for modeling electric modes, although they allow solving all the main
tasks of long-term mode planning, at the same time they do not provide a sufficiently
flexible and universal tool for information support of a number of management tasks.
First, we are talking about short-term planning and operational management of electrical
regimes, including the functions of the intra-hour forecast of EPS loads, external flows,
and energy nodes included in the network replacement scheme.

Keywords: energy, forecasting, model, consumption parameters.

METO/bI 1 AJITOPUTMBbI HPOFHO3I/IPO]§AHI/I$[
I'PAOUKOB INTOTPEBJIEHUA DJIEKTPUUYECKOU DHEPTUN
borapanos A.B. (Poccniickas @egepaums)

bozoanos Anexceii Barepvesuu — macucmpanm,
Kagedpa anexmposnepeemuxa,
Tynvcxuti cocydapemeennwitl ynugepcumem, 2. Tyna

Annomayua: 6azosoli  ungopmayuen  0as  pewleHuss 3a0ai  KPAMKOCPOYHO2O0
NIAHUPOBAHUS U ONEPAMUBHO20 YNPAGACHUS AGNAIOMCA 3HAYEHUS HAZPY30K V37108
pacuemnoii cxemwl 3ameweruss I3C. Tpaouyuonno ucnoavzyemvle 8 IKCNIyamayuu u npu
npoexmuposanuy  I3C  memoodvl opmupoganus 3HaAueHul HASPY30K Y3108 OJA
MOOEUPOBAHUs INEKMPUUECKUX DENCUMOB XOMs U HO3GONAIOM Peulamy 6Ce OCHOGHbIE
3a0ayu  002OCPOUHO20 NAAHUPOBAHUS  PEHCUMO8, 6 MO Jce 6peMs OHU He
npeodocmagnam O00CMAmo4Ho 2UbKo20 U  VHUBEPCANbHO20 UHCMPYMEHmAa 07
ungpopmayuonnozo obecnedenus psaoa 3a0ay ynpasienus. B nepgyio ouepeos, peuv uoem
0 KpAmKOCpOYHOM NIAHUPOBAHUU U ONEPAMUEGHOM YNPAGIEHUU IJeKMPUUECKUMU
pesicumamu, 6KOYAA U QYHKYUU 8HYMPUUAC08020 npocHo3a Haepyzox IIC, eHeuHux
NepemoKos, a MmaKiHce IHEP20Y3n08, BXO0AUUX 8 CXEMY 3aMeUeHUsL CeMmU.

Knrouesvie cnoga: snepeemuxa, npocHo3upoganue, Mooeib, napamempvbl ROMpeoeHus.

Mogens onepaTtuBHOro paucnerdepckoro ympasiaeHus EODC Poccum B ycnoBusx
NeicTBUSL CBOOOJHOTO CEKTOpa OINTOBOIO pBIHKA JIIEKTPOSHEPTHH OIMPAeTCs Ha
MHOKECTBO IIPOTHO30B MOTPEOICHIS DIEKTPOIHEPTHN U CUCTEMHBIX YCIOBHM. [IporHO36!
MO3BOJISIOT MOJTYYUTh YYaCTHUKAM PhIHKA HEOOXOJAMMBIC OPUEHTHPHI PH IIIAHUPOBAHUN
CBOCH XO3SUCTBEHHON MAESITENbHOCTH W WMHBECTUIIMOHHON MOJUTUKH. JlonrocpodHsie
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MPOTHO3BI TOTPEOJCHUS IEKTPOIHEPTHH MPEAYCMAaTPUBAIOTCS B OTHOLICHUU Ka)JIOU
o0beauHeHHOH 3Heprocuctemsl Ha Tepputopun EQC Pocenn n EDC Poccnn B nenom

B HOBOI Mozmenu phIHKa 3JIEKTPOIHEPTUHU TAaKKE BOCTPEOOBAHBI KPATKOCPOUHBIE U
OIlEpaTUBHBIE IPOTHO3bI NPHU OIpPEIECHUH IJIaHUPYEMbIX O0BEMOB HPOM3BOACTBA U
NOTpeOJICHUsI DJIEKTPOIHEPTHH Ui KaXAOTO YYaCTHMKAa PHIHKA M COCTaBICHHU
IUCIIETYEPCKUX TIpadUKOB 3arpy3Kd TIEHEPUPYIOLIMX MOIIHOCTEH M rpadukoB
NOTpeOJICHNSI MOLTHOCTH Ha KaXKIIbIi IUCIIETYEPCKUN HHTEPBA Ha CYyTKH BIEpEN.

B pamkax paccmarpuBaeMOM CHUCTEMBI ONEPAaTMBHOIO M KPATKOCPOYHOTO
nporno3upoBanust (OKII) [1] mnpeamycmoTpeHa mnporHozHas (YHKUUS MapaMeTpoB
moTpebaeHuss  (TeHepalnuy)  DJICKTpPOdHEepruH.  VIHTEerpamuss ©W  COIVIACOBAaHHE
KpaTKOCPOYHOTO M OMNEPAaTUBHOI'O MPOTHO30B B OJHOW CHCTEME IMO3BOJISIIOT IMOJIy4YaTh
OoJiee TOUHBIE Pe3yIbTATHI.

B coBpemennsix ACJIY (aBTOMaTH3MpPOBAaHHBIX CHCTEMax JIHUCIIETYESPCKOTO
yIpaBJieHHUs) TIPUHITA AUCKpeTHast (opMa perucTpaliy HempephIBHBIX mpoueccos. TU
(Tenem3amepeHus) MapaMEeTpOB peXHMa PETUCTPUPYIOTCS B apXHWBax Yepe3 paBHbIC
vHTepBaibl BpeMeHu. Ilpu sTtom 3Hauenne TU mapamerpa MOXET OTIMYATBCS OT
WUCTHHHOTO 3HAYCHHMS 10 CJIEIYIOIIUM OCHOBHBIM IIPUYMHAM:

MOTPEITHOCTH  NepBUYHBIX u3MepeHuin 0.5-1% (kmacCc TOYHOCTH W3MEPHTEIBHBIX
TpaHc(HOPMATOPOB TOKA M HANPSLKCHHS, TIPUMEHSEMBIX B dKCILTyaTaluu, coctapisiet 0.5-1%);

MpoLEeaypbl KBAHTOBAHUS MapaMeTpa MpH €ro aHajJoro-uudpoBoM MpeoOpa3oBaHUU U
OKPYTJICHUH BEITMYMH MPUBOIUT K MOTPEHTHOCTH 110 5%;

HECOTJIaCOBaHHOCTH BO BpeMeHHU oTAenbHBIX TU (3azepxka nepenaun otaenbHeix THU
JOCTHUTaeT AECSITOK CEKyH/);

cO0eB U «IIYMOB» CHCTEMBI cOOpa M mepenadn HH(PpOpPMAannu, KOTOPhIE TaKKe MOTYT
MIPUBOJUTH K 3HAUUTENLHBIM MOTPELTHOCTSIM.

CrenoBaTenbHO, B 9THX YCIOBHUSX I1EIecO00pa3HO TOBOPHTH O BEPOSITHOM 3HAYCHUU
mapameTrpa JUIsi MOMEHTa BpPEMEHHM, IOJIy4Y€HHOM Ha OCHOBaHMHM o00pa0oTku psina
W3MEpeHHd.  YUYUTBIBasg  «IUIABHOCTHY» M3MEHEHHsS Harpy3ku B  HOPMaJbHBIX
AIIEKTPUYECKUX PEKUMAX, a TAKKE CIyYalHBIH XapakTep W OTHOCHTENHLHO HEOOJBIIYIO
BEJIMYMHY HEPETyJSPHBIX KoJIeOaHWil, MOXKHO paccMaTpHBaTh 3afady BOCCTAHOBJIICHHUS
HaunOoJiee BEpOSTHOHN TPaEKTOPHHU 1O JaHHBIM TMCKPETHBIX 3HAUEHHH, T.€. pacCMaTpUBAaTh
Harpy3kKy y3jla Kak HECTallMOHApHbI Ciy4yalHbId MPOLECC CO CIy4YalHBIMH
¢nykTyanusMu. B kadecTBE Mephl TOUHOCTH BOCCTAHOBJICHHS TPAEGKTOPHUHM HM3MEHEHUS
Harpy3ku IeJecoo0pa3HO NPUHATH CTAaTUCTUYECKUE XapaKTEPUCTUKU IOJyYCHHOU
HEPETYISIPHON COCTABIIAIOIIEH.

Hcnonp3oBaHne HAKOIUIEHHBIX JaHHBIX O TOBEICHHHM HArpy30K JAaeT BO3MOXHOCTH
BBITIOJHUTH WX ONEPAaTUBHBIM U KpaTKOCPOUHBINA MporHo3el. [Ipu pemennn 3agaun OKII
WCTIONIB3YIOTCS] HETMHEWHbIE aJ/INTUBHBIE MOJIEIIH.

Hnst obecrieueHWss HEOOXOJMMOW HAJIE)KHOCTH M KadecTBa (YyHKIIMOHUPOBAHHUS
cuctembl mporHosupoBanus B pamkax ACJY DO3C chopMymupoBaHbI CIICAYIONIUE
TpeOOBaHUS:

1. Tounocts MoaenupoBanus. OTEHKH 3HAYEHWH HATrpy30K Y3JIOB OJDKHBI OBITH B
Mpesenax JOMyCKaeMbIX HorpenmHocTei. JlomycTumass OTHOCHUTENbHAs HOTPEUIHOCTh
3aBHCHT OT MOIIIHOCTH HArpy3KH U JIEXKUT B CIEIYIOINX Mpeaeiax:

st ODC Oonbiioi MoniHocTH (20 — 30 I'Br) - <1-2%;

st D9C cpeaneit momHoctu (5 — 8 I'BT) — 2-5%;

st DY uebonbmoii MomrHOCTH (0.1 — 1 T'BT) — 5-15%;
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TpeboBanuss MO TOYHOCTM ONPENENSAIOTCS OTHOCHUTEIBHBIMH IIOTPEUIHOCTAMHU
MEPBUYHBIX H3MEPECHUH.

2. NnrepBanbHOCTh. [lOCKONBKY 3HAYCHHS HArpy30K MMEIOT BEPOSTHOCTHBIN
XapakTep, TO KpoMe Haubojee BEpOATHOIO 3HAYEHHUs HarpysKd, ILeaecoo0pasHo
ONpPENeNsATh M JIOBEPUTENbHBI WHTEPBaJ, B TpeAenax KOTOPOrO pacloiararoTcs
(haKTHUECKHE 3HAUEHUSI HAarPy30K C 33JaHHBIM YPOBHEM JOCTOBEPHOCTH.

3. bananc marpy3ok. 3HaueHMS HArpy3oOK, OLEHEHHBIX IO MOJEISIM, JOJDKHBI OBITH
COTJIaCOBaHbl 10 pa3HBIM HEpPapXUYECKHM YPOBHSIM, HMCXOIs M3 YCIOBHA OanaHca
MOIITHOCTH U 3JIE€KTPOIHEPTUH.

4. Hagexnocts. JlanHoe TpeOoBaHWe mompa3yMeBaeT O€30TKa3Hyl0 paboTy
ITOPUTMOB B pealIbHBIX YCIOBHAX JIKCIUTyaTaluu (YUCICHHAs YCTOMYMBOCTB), a TaKKe
o0ecrieyeHHe MPHEMIIEMBIX OICHOK HAarpy30K Y3JIOB MpH IMOTEpe YacTH IAaHHBIX WU
HaJIMYUH TPYOBIX OMMOOK B UCXOAHOM HH(OpMaIny.

5. AanTWBHOCTh. ABTOMAaTH4YecKas IEpPEeHacTpoiika (KOpPpEeKIHs) IapamMeTpoB
CHCTEMBl B peajbHON HMH(MOPMAIMOHHOW Cpele C LEeNbl0 oOecreueHHs YCIOBHUH s
ONITUMAJIbHOTO BBIMOJIHEHHS PEIIaeMBbIX 3aau.

6. DKOHOMHYHOCTh. BBIMONHEHNE BBIMIETIEPEUYNCICHHBIX TPEOOBAaHUN  JOJKHO
COIMPOBOXAATECA 110 BO3MOXKHOCTM MHHHMAJIbHBIMH 3aTpaTaMUd C TOYKH 3pCHUA
HCIIOJIb30BaHWd MAllMHHBIX PECYPCOB. DKOHOMHUYHOCTD AJITOPUTMOB 110 UCIIOJIB30BAHUTIO
MalIMHHOTO BpeMeHu (ObicTpojieiicTBre) OOyCIIOBIEHA TaKXKe OrpaHHYCHUSMH TI0
BpPEMEHHU IIPH Pa0dOTE B OMIEPATUBHOM LHUKJIEC YIIPABICHHS.

7. BO3MOXHOCTH UCIIOJIb30BaHUSI Pa3HOPOTHON MH(popManmy (IaHHBIX, TOMTYYESHHBIX
B JIHU KOHTPOJIBHBIX NU3MEPEHUN U SMU30JMUECKIX U3MEPECHUI).

8. ABTOMAaTH3MPOBAHHOCTHh (MHTEpaKTUBHOCTH). CHcTeMa JOKHBI paboTaTh B
ABTOMATUYECKOM DPEXHME KOHTPOJS JOCTOBEPHOCTH HArpy30K Y3IIOB, BMECTE C TEM
HEOOXoMMMO  00ecreYnTh  WHTEPAKTHBHBIM  PEKUM  paboOTBl  KOMIUIEKca ¢
00CITy>KUBAIOIIIM [IEPCOHAIIOM.

Jnsa  mosydeHHs TIPOTHO3HBIX 3HAYEHMM HArpy30K Y3JI0B Ha YCTaHOBJICHHBIX
WHTEpBaJiaX YIPexIeHHsI HEOOXOMMO pelaTh CIEAYIONINE 3a/1a4u:

KpaTKoCpouHbIi nporuo3 norpediennit O9C u 99C,

KpPaTKOCPOUYHBIN MPOrHO3 Harpy30K y3JI0B,

KOPPEKIHs KPATKOCPOYHOTO MTPOTHO3a HATPY3KH METOJIOM CKOJIB3SIIINX CYTOK,

OTIEPAaTUBHBII IIPOTHO3 HATPY30K y3110B 1 norpediieHust 29C.

Kparkocpounsiii nporHoz mnorpebnenuss OOC u DO3C BBIIOTHIETCS METOIOM
O)KUJIaeMbIX 3HaUCHHUI MOTPEOICHUS I KAXKOW MOJIOBUHBI Yaca CYTOK, CIEAYIOIINX 32
TeKymuMA. KpaTKOCpouHBIH MPOTHO3 BBHIMONHSETCS B 19 YacoB TEKyImHMX CYTOK.
3Ha4yeHus1 KPaTKOCPOYHOro IMporHo3a mnorpedneHuss DOC Ha CyTOYHOM HHTEpBaie
MPEJICTABIISIIOTCS anmnpokcuMalineit psiiom Oypre.

B kawyectBe nyOnupyromero —crnocoba  KpaTKOCPOYHOTO — MPOTHO3WPOBAHUS
NPEeoyCMOTPEHO HCIHOJb30BAaHHE METOJa HEIMHEHHBIX CBS3ed, HCIOJB3YIOLIETO
YCTOMYMBBIE CBS3H MEXKIY OTACIbHBIMU IapamMmeTpaMu (rpaguKaMu Harpy3KH).

Oco0eHHOCTRIO ~ MOfeNiel, TPUMEHSEMbIX B  OINEPAaTUBHOM  IMKJE,  SIBISETCS
WCIIONB30BAaHUE JUIS pacdeTa MPOrHO3HOM TPAeKTOPUH PE3yJbTaToB KPaTKOCPOUHOTO
MPOTrHO3a. YUeT TEeKYIIUX JaHHBIX B CYTOUHOM Pa3pe3e MO3BOJSET YTOUHUTD KPAaTKOCPOUHBIN
IIPOTHO3 M, KaK CJIEACTBUE, YIIyUIIUTh ONEPATUBHBIN NPOruo3. Koppekiuust KpaTKkoCpoyHOro
TIPOTHO3a HATrPY3KH BBITTOITHIECTCS METOZIOM CKOJB3SIINX CYTOK [1].

3amada OMEpPaTUBHOIO MPOTHO3a HArpy30K peLIaeTcsi METOIOM allpOKCHMAIH
3HAYCHHWH HArpy3Kd Ha MHTEpBaJic MOICIMPOBAHUS HEIMHCHHON aIIuTHBHON (yHKIMEH
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C YYeTOM J[aHHBIX KPaTKOCPOYHOTO IMporHo3a. llapameTpbl HENWHEHHBIX aJAWTHBHBIX
MOJIeJIeH pacCYUTHIBAIOTCS MOIUGHUIMPOBAaHHEIM MeToioM ["aycca.

B 3aximoueHne OTMETHM, YTO NMPOTHO3HAsE (YHKIHSA B COCTaBE aJAaNTHUBHON MoOjenn
33C mo3BOIAET JETKO BBOJUTH M YUUTHIBATH HOBBIC ITaPAMETPHI, BOSHUKAIONINE B XOJE
PECTPYKTYpH3allMd M TEPeXojAe  DHEProcUCTeM K  PBIHOYHBIM  YCIIOBHAM
¢yakuonupoBanus. s 3Toro moctaTo4Ho m00aBUTH B 0OydarolIyl0 BEIOOPKY Ha
PETPOCTICKTHBHOM HHTEpBaJe W/WIA HWHTEPBAIC YNPEXKICHUS 3HAYCHUS 3aJaHHOTO
napameTrpa ¢ HEKOTOpPBIM BecOBBIM Ko3(h¢uimentom. Kpome Toro, BBOA IIaHOBBIX
YacOBBIX 3HAYCHUH HA MHTEpBAJIC YNPEXKICHHS MO3BOJSACT YIYUIIUTh ONEPATHBHBIN
nporao3. IlomoOHBIM 00pa3oM MOMKHO YYHWTHIBaTh, HAlpuMep, 3HAYEHHUS 3asBOK
YYaCTHUKOB pBIHKA Ha O0OBEMBI TOTPEOISEMON SIEKTPO’HEPTMU MpPH  pacyere
OTIEPaTUBHOT'O MPOrHO3a Y3JI0BOW HATPYy3KH.

Cnucox numepamyput / References
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Abstract: one of the trends in the development of modern production of machines and
devices is a significant increase in the volume and nomenclature of new materials,
including non-metallic ones. Creation of nonmetallic materials (NM) with special
properties (high heat resistance, strength, etc.) is associated with the complication of their
structure, the connection in a single material of components that have different physical
properties. The appearance of such materials predetermined the need to find the most
effective ways of processing them. Identification of the possibilities of using existing
mathematical models of LI impact on anisotropic materials in the development of
technological processes for the manufacture of parts from NM.

Keywords: laser, non-metallic material, laser radiation.

AHAJIN3 CYHLECTBYIOHIUX MATEMATHYECKHUX
MOJEJIEN BO3JIEMCTBUSA JIASBEPHOI'O U3JIYUEHUS
HA AHU3OTPOIIHBIE MATEPHUAJIBI
Bbornanos A.B. (Poccuiickas ®Pegepauus)

bozoanoe Anexceii Barepvesuu — mazucmparnm,
Kageopa 2nekmposHepeemuKu,
Tynvckuii 2ocyoapcmeennulii yHueepcumem, 2. Tyaa

AHHOmMauua: 00HOU U3 MEHOCHYU PA36UmMusi COBPEMEHHO20 NPOU3BOOCMEA MAWUH U
annapamos A6NAemcs. 3HAUUMeNbHOe YeeludeHue 00beMa U HOMEHKIAMYpbl HOBbIX
Mamepuanos, 8 mom uucie vememainuieckux. Coz0anue Hememaniuyeckux Mamepuaios
(HM) co cneyuanvruvimu ceolicmeamiu (8blCOKOU MeNni0CmMOUKOCMbIo, NPOYHOCHbIO U
Mm.0.) CBA3AHO C YCIOJNCHEHUEeM UX CMPYKMYpsbl, COEOUHeHUsT 6 eOUHbI Mamepua
KOMHOHEHMO8, 001a0aiouux pasiudubimu usuveckumu ceoticmeamu. Ilosenenue maxux
Mamepuanos npedonpedenusio HeoOXo0UMOCmb U3bICKAHUs Hauboniee Gh@exmueHvlx
cnocobos ux obpabomxu. Bulsgnenue 803MOiCHOCHEN UCNOIb308AHUSL CYUECMEYIOUWUX
Mamemamuyeckux Mmodeneti gozdelicmsus JIM na anuzomponmvie mamepuanvl npu
paspabomke MexHOI02UYECKUX NPOYECCo8 uzzomosieHus oemaneti uz HM.

Knrwouesvie cnosa: nazep, nememaniuueckuii Mamepua, 1a3epHoe uiyyeHue.

Kak noxka3zama npaKTHUKa, OJHUM U3 Hanbomee MEPCIICKTUBHBIX CIIoco00B O6pa6OTKI/I

HM sBnisieTcs na3epHasi, 4T0 0OYCIOBIICHO YHUKAILHOCTHIO JIA3EPHOTO JIy4a, TEIUIOBOTO
ncrounnka. CdokycupoBanHoe B mATHO Mamoro amamerpa (20-500 Mxm) azepHOe
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uznydenue (JIM) mpemoctaBisieT BOZMOKHOCTD JIOKAIBHOTO pa3pyLICHUs] MaTepHUaloB C
MEePEMEHHBIMU CBOHCTBaMH B IPOCTPAHCTBE.

Bonpmoe muOroobpazme HM m mx mocnemyromasi obpabotka ¢ momomrsio JIN
TpeOYIOT CUCTEeMaTH3allui HE TOJNBKO (U3MUYECKUX MOAXOAOB K MX Pa3pyLICHHIO, HO U
MaTeMaTHYECKHX MoJeNiell (U3UUECKUX IPOLECcCOB, HEOOXOAUMBIX AJsl ONpeleNCHHs
ONITHMAJIBHBIX ITapaMeTPOB HACTPOUMKH Ja3epa M peKUMOB o0paboTku. B maHHON cTaThe
NPUBEACHBl PE3YJIbTaThl aHAJIM3a CYIIECTBYIOLIMX MOJENeH, KOTOpPBI NPOBOIWICS C
LEJIBIO BBISIBUTh MX BO3MOYKHOCTH M a/IeKBaTHOCTH NMPH U3MEHEHUH (HU3NKO-XHUMUIECKUX
CBOMCTB MaTepuania u ero CTpyKTyphl.

B nanHo# paboTe aHATU3UPOBAIKCH CIEAYIOIINE MaTEMAaTHUECKUE MOJIEIIH:

- MaTeMaTHYECKOE ONMCAaHWE TEIUIOBBIX IPOLECCOB NpU (POPMUPOBAHUU 30HBI
00paboTku ((opMBbI 1 TIIYOUHBI pe3a) B yCIOBHsIX TazonasepHoii pesku HM [1], [2], [3];

- MaTeMaTH4eCKOe OMHMCaHUE TEIUIOBOIO MO B YCIOBUSIX yIaJIEHUs paciulaBa CTpyei
BCIIOMOTaTEILHOTO Ta3a [4];

- MaTeMaTH4ecKoe OMMCaHhe HarpeBa aHM30TPOMHOro MaTepuana ucrouHukom JIM B
3aBHICHMOCTH OT TIyOWHBI pe3a u oT MomHoctr JIN [5], [6].

OnHako B PacCMOTPEHHBIX MOZEISX HE YUYMTBHIBAIOTCS BIMSHHUE Ia30JMHAMHYECKUX
MIPOLIECCOB U M3MEHEHHUE TeIIoNpoBoAHOCTH Npu Harpese HM. Kpome Toro, He B OIHOM
MCPE YUUTBHIBAJIUCh HCOAHOPOAHOCTHL CTPYKTYPbI MAaTCpPUATIOB U PAJA TCXHOJOTHYCCKHUX
napametpos JIN.

Cnez[yeT OTMETUTH, YTO CYICCTBCHHBIM q)aKTOpOM, BJIMAIOIIMM Ha PpE3YyJIbTAThI
MOJICIIMPOBAHHUS, SIBISICTCS OIpefeseHne KOI((GUIMEHTOB OTPAKEHUS W TOTJIOUICHUS C
ydueroMm SkpanupoBaHus JIM mpomykramu o0paboTku. B paccMOTpeHHBIX MOMAETSIX
NaHHBIA (akrop He YyuuThiBaica. IlodToMy mpM BBIYMCIEHHH TI'E€OMETPHUYECKUX
XapaKkTepUCTUK KaHajla pe3a BO3HUKAIOT 3HAYNTEIbHBIE OITUOKH.

Taxum 06p330M, BBIABJICHHBIC HCJOCTATKU B PACCMOTPCHHBIX MOACIIAX CHMXKAIOT
a/IeKBaTHOCTh PE3yJIbTaTOB pacueTa MpH MPOSKTHUPOBAaHUH TEXHOJOIMYECKHX MPOLECCOB
Y TIPUBOJISIT K 3aBBIICHUIO PEXKUMOB 0TpaboTKu HM.

I/ICXO]ISI u3 BBIIICU3JIOXKECHHOT'O pa3pa6aTI)IBaeTcsl METOAHUKA IMPOBCACHUA
MHOTO()aKTOPHOTO JKCIIEPUMEHTa C Y4YeToM HaubOoyiee 3HAYMMBIX HapamerpoB JIU,
CTPYKTYphl M aHU30TPOIIMM CBOWCTB o0OpaOaTbiBaeMbIXx MarepuanoB. IlomydeHHble
YpaBHEHUsI PETPECCHH TMO3BOJISIT OCYIIECTBISATH pacueT peXUMoB o0OpaboTku B
WHTEPECYIOIIEM JHana30He N3MEHEHHsI BapbUPYEMbIX IapaMeTpoB.

s mpoBeneHns UCCIIeNOBAaHUMN IUIAHUPYETCSA HCII0JIb30BaTh 3KCIEPHUMEHTAIbHYIO
YCTAaHOBKY Ha 0a3e Tra3oBOro Jjazepa. OTOT BbIOOp OB caellaH Ha OCHOBE
MPOBEAEHHOTO aHajiW3a CYHIECTBYIOIIMX JIa3epHBIX H3IIydaTenei, CIOoCOOHBIX
oOecreynTh HEOOXOAMMBIN IHMana3oH M3MEHEHHs NapaMmeTpoB Bo3zaeiicTBus Ha HM.
Taxxe manHble Ma3epsl 00magaroT qoctatouno BeicokuM KIIJL (15-20%). Kpome Toro,
M3Iy4deHue Ha AnuHe BOMHBI 10.6 MKM morjomaercss OOJbIIUM YHCIOM MaTE€pHajoB:
CTEKJIOM, KBapleM, €CTECTBEHHBIMH OPraHMYECKHMH MaTepualaMH (JIepeBOM, KOXen
U 1p.), CAHTETHKOW U Ap.

B kauecTBe mccne[yeMbIX MaTepralioB Oy IyT UCTIONB30BAHBL: JIPEBECUHA TBEP/IBIX TTOPOJI,
IIACTMACCHI, JIMHOJIEYM, PE3MHA, KOXKa, aKPHIIOBOE CTEKJIO, KApTOH (BaTMaH, Oymara).
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LASER MICROPHONES AS A UNIVERSAL RESEARCH
MEANS
Bogdanov A.V. (Russian Federation)
Email: Bogdanov52@scientifictext.ru

Bogdanov Alexey Valer’evich - Graduate Student,
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TULA STATE UNIVERSITY, TULA

Abstract: in recent years, information has appeared that special services of different
countries and unfairly competing companies for the unauthorized receipt of voice
information are increasingly using remote portable means of acoustic reconnaissance.
These reports naturally cause serious fears of heads of security services of enterprises and
organizations. The most modern and effective are laser acoustical reconnaissance systems
(LASAR), which allow reproducing speech, any other sounds and acoustic noises during
laser-location sounding of window panes and other reflective surfaces.

Keywords: LSAR, laser, microphone.

JASEPHBIE MUKPO®OHbBI KAK YHUBEPCAJIbBHOE
CPEJICTBO PA3BEJKHA
boraanos A.B. (Poccniickas @egepauus)

bozoanoe Anexceii Barepvesuu — mazucmparnm,
Kageopa snekmposHepeemuKu,
Tynvckuii 2ocyoapcmeennulii yHueepcumem, 2. Tyaa

Annomauusa: 6 nocieonue 200bl NOAGUNACH UHDOPMAYUs, YMO CREYCTYHCOb PAZTUUHBIX
Cmpan U HedobpOCOBeCMHO KOHKYpupyioujue Gupmsl 01 HECAHKYUOHUPOBAHHO2O
NONYUeHUs peuesoll UHPOPMAayUU 6ce Yauje UCNOIb3VIOM OUCAHYUOHHbIE NOPMAMUGHbLE
cpedcmea  aKyCmuyeckol  pazeeoku. Omu  coodOujenuss 3aKOHOMEPHO  6bl3bl8alom
cepvesHvle  ONACeHuss  pyKogooumenei  CayschO  Oe3onacHocmu — npeonpusmuii  u
opeanuzayuu. CamviMu COBPEMEHHbIMU U IDOEKMUSHLIMU CUUMAIOMCS  A3EePHble
cucmemul akycmuyeckou passeoku (JICAP), komopule no3601510m 60CHPOU3600UNb Peub,
M0bvle Opyaue 38VKU U aAKyCMu4ecKue wymbl npu 1a3epHO-T10KAYUOHHOM 30HOUPOBAHUU
OKOHHBIX CTHEKOJ U OPY2UX OMPANCAIOUWUX NOBEPXHOCNELL.

Knrwouesvie cnosa: JICAP, nazep, MukpoghoH.

Ha ceromusmHmii 1eHb CO3JaHO LENI0E€ CEMEHMCTBO JIa3epHBIX CPEACTB aKyCTUUECKON
pasBenku. B kauectBe nmpumepa moxuo npusectu cucremy SIPE LASER 3-DA SUPER.
JlanHas Mo/EIh COCTOMT M3 MCTOYHWKA M3TydeHHs (TeTuil-HEeOHOBBIHN Jla3zep), IPUEeMHUK
3TOTO H3IYYCHUs C OJIOKOM (HIBTPAIMU IIYMOB, JIBYX Iap TOJOBHBIX TelIE(POHOB,
aKKyMyJIITOpa MUTaHUs W mraTtuBa. HaBojka, 1a3epHOro M3ydeHUs] HA OKOHHOE CTEKJIO
HYXHOTO TIOMEIIEHUs] OCYLIECTBISETCS C MOMOLIbIO TEJNECKOMUYECKOr0 BH3HPA.
W3MeHnTh yroia pacxoJWMOCTH BBIXOJAIICTO ITydKa MO3BOJISIET OINTHYECKAs HACaJIKa,
BBICOKasi CTaOMJIBHOCTh HapamMeTpoOB JOCTUTAETCs Oyiaroaapsi MCHOIb30BAHHIO CHUCTEMBI
aBTOMAaTHYECKOTO peryirpoBaHus. Monenb obecreunBaeT CbeM peueBoi HHPOpMAaLUH ¢
OKOHHBIX PaM C ABOMHBIMH CTEKJIAMH C XOPOIIMM Kaue€CTBOM Ha paccTOsIHUU 110 250 M.
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JlocTkeHUsT B Pa3BUTUHW JIA3€PHOM TEXHHKHU ITO3BOJIMIM 3HAYUTEIHHO YIYYIIUThH
TEXHUUYECKUE XapPaKTEPUCTUKU W HAJCIKHOCTH pabOTHl JaHHBIX CHCTEM pa3BeAKU. Tak,
nazeproe ycrpoiictBo Gupmbel Hewlett-Packard HPO150 umeer macnopTHyio JaibHOCTh
BemeHus pasBenku 10 1000 M. Kpome TOro, MMEIOTCS COOOIIECHHS O IMOTCHIMAIBHOMH
BO3MOXHOCTH PabOTHI IPH yIAIEHHOCTH 00beKTa Ha paccTosiHue A0 10 kM.

PaccmoTrpum Goree moapoOHO hH3MIecKue MPOIEeCChl, TPOUCXOIAIINE P ITepeXBaTe
peun ¢ momompbio JICAP. 3onmupyembrii OOBEKT — OOBIYHO OKOHHOE CTEKIO0 —
npencTaBisieT coboil cBoeoOpasHyr0 MeMOpaHy, KoTopas KoneOieTcs cO 3BYKOBOU
4acToTOM, co3maBas (poHOrpamMMmy pasroBopa ['eHepupyeMoe JiazepHBIM TepeIaTYUKOM
M3ITy4YeHHe, PacIpoCTPaHsACh B arMmocdepe, OTpPaKaeTcss OT IMOBEPXHOCTH OKOHHOTO
CTeKJa M MOZAYJIUPYETCS aKyCTUYEeCKMM CHTHajJOM, a 3aTeéM BOCIPHHUMAETCS
(oTONPHEMHUKOM, KOTOPBI U BOCCTAHABIMBAET pa3BeIbIBaeMblii curHai [1].

B nmaHHOW TEXHONOTHMHM NPWHIMIHAIBFHOE 3HAUYEHHE HWMEET NPOIEeCcC MOAYIISAINY,
KOTOPBI MOKHO OTHCATh CIIEAYIOIUM 00pa3oM.

3ByKOBasi BOJHA, TCHEpHUpyeMas HMCTOYHHKOM aKyCTHYECKOTO CUTHala, MajacT Ha
TPaHUIy pa3/ena BO3IyX-CTEKJIO U CO3JaeT CBOETrO pojia BUOPAIHIO, TO €CTh OTKJIOHEHUS
MTOBEPXHOCTH CTEKIIA OT UCXOIHOTO MOJIOKEHUS. DTH OTKIOHEHUS BBI3BIBAIOT AU(DPAKITUIO
CBETa, OTpaKaIOIIErocs: OT IpaHHUNbl. Eciy pazmepsl MajaroIero ONTHYECKOTO MydKa
Majibl IO CpaBHCHUIO C I[J'H/IHOI‘/'I «HOBCpXHOCTHOI\/'I)) BOJIHBI, TO B CYICPIIO3UINU
Pa3IMYHBIX KOMIIOHEHT OTPaXCHHOTO CBeTa OyAeT IOMHHHPOBATH IU(PAKIHOHHBINA
My4OK HYJEBOro ToOpsaka. B osToMm ciyuae, Bo-mepBBIX, (a3a CBETOBOW BOJHBI
OKa3bIBACTCSl MPOMOAYJIUPO — BOJHOW IO BPEMEHH C YaCTOTOW 3ByKa M OAHOPOJHOH IO
CEYCHHIO MyYKa, a BO-BTOPBIX, MYUYOK «KadaeTcs» C YaCTOTON 3BYKa BOKPYT HAIIPABICHIS
3epKaJIbHOTO OTPAKEHUSI.

B uactnHoctn, mpencraButenu gupmbel PK ELECTRONIC pocratoyHo koppeKkTHO
Ha3bIBAIOT JAJIBHOCTH mepexsata cBoero uzneiaus PK1035-SS ot HeckoJbKHX METPOB 0
500 metpoB. Kpome Toro, MHOTHE 3amajHble MOJH30BATENH B OTKPHITHIX ITYOINKAIUATIX
YTBCPKAAOT, YTO B TOPOACKUX YCJIIOBUAX HH O KAKHUX COTHAX METPOB T'OBOPHUTHL HE
MIPUXOJUTCA. Tot XKe pE3yabTAT TMMOJIy4YCH u HEMHOI'OYHCIICHHBIMHA HaIInMu
cooteuecTBeHHUKamu, Bianetommmu  JICAP  (kctaTh, B OCHOBHOM  3amlaJHOTO
npousBozcTBa mo 1eHe 15000 DM). Ob6s3arensHpiM ycnoBueM wuctonb3oBaHus JICAP
TAK¥XC ABIACTCA NU3YYCHUC TAKTUKH €€ MCIIOJIb30BaHUA B PA3JIMYHBIX YCJIOBHAX.

IIpu BBIOOpe JICAP HYXHO NOHMMATh CIEIyIOLIEe: Ja3epHble CHUCTEMBl CheMa
CYHIECTBYIOT W SBIIIIOTCS TPU TPAMOTHOM OSKCIUTyaTallud BechMa 3¢ (HEKTUBHBIM
cpeacTeoM nosryuenus: uHpopmariuu; JICAP B TO jxe Bpems He SBJISETCS YHUBEPCATbHBIM
CpE/CTBOM, TaK KaK MHOT'OE 3aBUCHT OT YCJIOBHIA IpUMEHEHUs; 0e3 KBann(UIIMPOBAHHOTO
NepCOHaNa THICAYM M JJaXKE JECATKU THICSY €BpO, MoTpadeHHbIe Ha npuodperenue JICAP,
MponagyT 3ps; CIOyXObl 0€30MacCHOCTH JOJDKHBI Pa3yMHO OIICHHTh HEOOXOJMMOCTh
sanuThl wHGOpManuu ot JICAP. Eciu cymiecTByeT peanbHas yrposa, 3alllUTy CIIELyeT
OpPTaHU30BaTh C YYETOM OCOOEHHOCTEH pacIoJIOKEHHS U (YHKIHOHUPOBAaHUS OOBEKTOB,
C YYETOM TEXHMYECKHX M (PMHAHCOBBIX BO3MOXKHOCTEH NPOTHUBOCTOSIIEH CTOPOHBI, a
TaKxe ¢ coOJoIeHneM TPeOOBaHUH 110 IKOJIOTHH, SPTOHOMHKE M SCTETHKE.
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FROST HEAVING EFFECT IN THE ELECTRIC POWER
INDUSTRY: METHODS OF PROTECTION
AND WAYS OF RESEARCH
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Abstract: in the article, the effect of frost heaving in the frozen and permafrost soils of
Russia, the physiological basis of the effect, the dependence on a variety of different
factors, as well as the methods for studying this effect are analyzed.

Keywords: freezing and frosted soils, the effect of frost heaving, electric power
engineering, grounding systems, thermal stabilization.

IODEKT MOPO3HOI'O IIYUEHUA
B QJIEKTPOSHEPI'ETHKE: CIIOCOBBI 3AIIIUTHI
N METO/JIbI UCCJIEJOBAHUASA
lenomeHuen B.A.l, Oraii B.A.2 (Poccuiickas Penepanus)

Yllenomenyes Braoucias Anexcandposuy — cmydenm,
Kageopa snekmposnepeemuxu,
2Oeaii Braoucnas Anexcanoposuy — baxanasp,
Kageopa pazpabomku u SKCRIyamayuu HeghmsHbIX U 2a308bIX MECHIOPONCOCHULL,
TromeHcKull UHOYCMPUATLHBIIL YHUSEPCUMEN!,
2. Tromenw

Annomauua: 6 cmamve anaiuzupyemcs d@pgexm Mopo3Ho20 nyueHus 6 NYYUHUCbIX U
seunomepsnvlx epynmax Poccuu, npedocmasneno @uszuueckoe obocrosanue s¢hghexma,
3A6UCUMOCIIb 0N MHOJCECMBd PA3IUYHbIX (PaKmopos, 0an 0030p MPAOUYUOHHBIX U
nepCcneKmusHo20 cnocobo8 3a3eMieHus 68 BblICOKOOMHLIX SPYHMAX, d MAKHce Memoovl
uccnedosamnsi 0aHHo20 Ihghexma.

Knrwouesvie cnosa: nyyunucmule u euHoMep3nvle 2pyHmul, 3ghexm Mopo3Ho2o nyueHus,
9NeKMPOIHEeP2eMUKd, CUCTEMbL 3a3eMACHUS, MEePMOCMAOUNTUZAYUS.

Ha ceromusiiiauit neHb, B Poccuu W Apyrux pailoHaX Mupa TpPU CTPOUTEILCTBE
AIIEKTPOIHEPTETUIECKUX OOBEKTOB, BIIPOYEM, KaK M JIIOOBIX JIPYruX, KpaiHe akTyanbHa
npobiieMa 3pdexra MOpo3HOro mydeHus. bobias 4acTh Y4EHBIX CXOAATCS HA TOM, YTO
MpYU KPUCTALIM3AINN BOJA, YBEIHYMBAsCh B 00beMe mpuMepHO Ha 8-9%, CTaHOBUTCS
[JIABHOW MPUYUHONW MOPO3HOTO MyuYeHHMs, TJI¢ TPYHT MOXKET MPU 3TOM YBEIUYUBATHCS B
00béMe Ha 4-5%. Ha camom ke nene mydeHHe TpyHTa MOXKET jgocTturaTh Oonee 10%, B
3aBUCUMOCTH OT THIIa TPYHTA, TaK KaK IPOHCXOJUT JOMONHHUTEIbHOEC MUTAHUE CIOS
MPOMEp3aHusl TOTOJHUTEILHOW BIAroW M3 TEIUTBIX CJIOCB U €CTECTBECHHBIX WCTOYHHKOB.
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OTOT mpouecc Ha3bIBAIOT MUTPALME BIard K IpomMep3aroueMy (pOoHTY, MEXaHH3MBI
KOTOPOTO (PU3MYECKH OYECHB CIIOXKHBI 1 MHOT00Opa3HsI [1].

Bennunna s¢dexta MOpO3HOTO IMydeHHUs 3aBICUT OT MHOKECTBa (DaKTOPOB, OCHOBHEIE
W3 HUX 3TO:

- YCTIOBUS B3aMOJEHCTBHUS TPYHTA C COOPY)KEHUSIMH U UX KOHCTPYKLUSIMH;

- 3¢PHOBOM U MUHEPAJTIOTUYECKUM COCTaB TPYHTA;

- BIQYKHOCTH | TUIOTHOCTh TPYHTA B MIEPHO KPUCTAILIH3AINH U HAKOTIJICHHSI BIIATH;

- THAPOJIOTHYECKUE U T€0JIOTMYECKHE MECTHBIE YCIIOBUS;

- CONPOTHUBIICHHE TPYHTA MPOMEP3aHUIO (TEIUIOPHU3INUECKHE M TEIUIOM30JISILIUOHHBIC
CBOICTBA).

PaznuuaroTcs HOpManbHbIC CHIIBI ITyYEHHsSI U KacaTeJIbHbIE CHUJIBI MTyYCHHS.

W3 HuxX HOpManbHbIE CHIIBI IMy4YeHHs! ACHCTBYIOT MO HOPMAaIU K MOAOIIBE OOBEKTa U B
TOPU30HTAIBHBIE, KOTOPBIE O0’KUMAIOT OOBEKT O BCeX CTOPOH. CHITBI ITy4YeHus KacaTelbHbIE
JEUCTBYIOT 10 OOKOBOW TOBEPXHOCTH, M BEJIMYMHA WX BO MHOTOM 3aBHCUT OT MPOYHOCTH
CMep3aHusl TpyHTa ¢ OOKOBOH mMoBepXHOCThIO. K mpumepy, B YyCIOBUSX ApPKTUKH, B
MHOTOJIETHEMEP3JIBIX TJIMHUCTBIX TPYHTaX C conuepkaHueM Biaru Oonee 40% HaOmomaercs
CE30HHOE MOpO3HOE TIy4YeHHe TPYHTOB, Jenaromiee HedPPEKTUBHBIM CTPOUTEIHECTBO
00BeKTOB Ha cBaliHBIX (yHIameHTax. B Takux YCIOBHSAX CpPOK CIYKOBI JIMHHA
SJICKTponepeaaYn COCTABIIACT MCHEC 5 JICT, @ B IIE€CYAHBIX I'PYHTAaX HAJIUYUC JICAAHBIX JIMH3 U
JEJOTrpyHTOB C Joneil ybpa Oonee 50% 3aTpyAHSIET CTPOMTENBCTBO JIEKTPOCTAHLMM.
VYremwstommii  3GQeKT 3AaHMH B COYETAaHMM C BBICOKOW MAacCcOi HSHEPreTHYecKOro
000py0BaHHMs TPUBOIUT K HEPABHOMEPHBIM NPOCajkaM IpyHTa Ha 1-3 M.

Poccust — crpana, pacnonoxeHHass MTPEUMYIIECTBEHHO B CEBEPHOM TIONYIIAPUH, UTO
o0yclaBiIMBaeT HU3KYIO TEMIIEpaTypy B OCEHHE-3UMHHE MEepHObl. Tarke, 10 JaHHBIM
CHUII, ceeimie 80% MOCKOBCKOW 00JIaCTH TMPEACTABICHBI IMYYMHHCTHIMH TPYHTAMH:
CYTJIMHKOM, FJ'II/IHOI\/'I, MeCKaMH, CYIICCAMU. HpI/I MOHTAQXC M OKCIUTyaTalluh CUCTEM
3a3eMIIEHUH, TPEJCTAaBIEHHBIX 3a3eMISIONIMM KOHTYPOM W3 BEPTUKAIbHBIX U
TOPHU30OHTAJIBHBIX SaSGMHI/ITeHeﬁ, B XO04€ MUTpAllUM T'PyHTa IMPOUCXOAHNT BbITAJIKMBAHUEC
AIIEKTPOJIOB C MPEABAPUTEIBHO PACCUUTAHHOW U HEOOXOIUMOH MO CTaHIapTaM TITyOUHBI.
OTO TPUBOAWUT K TIOBBIIICHHUIO COMPOTHBIICHUS CHUCTEMBl 3a3€MIICHUS, 3aBUCAIICH OT
YAETBFHOTO COMPOTHBICHUS TPYyHTa (KOTOPBIA IMPOMEP3aeT MPEUMYIIECTBEHHO CBEPXY
BHU3 W BBUJY HHU3KUX TEMIIEpaTyp MMEET BBHICOKOOMHOE COMPOTHBJICHHE) WM IUIOMIAAN
COTIPUKOCHOBEHMSI ¢ HUM (KOTOpas CHH)KAeTCS BBHJY TOTO, YTO 3JIEKTPOJ[ OyKBAIBHO
BEITAJIKMBA€T Ha TIOBEPXHOCTBH), OTCIOJA IONyYaeTcs MOTeps pabouymx M 3aIlIUTHBIX
CBOWCTB, HYTO CBOJMTCS K TIOJOMKE JIOPOTOCTOSIIETO 3JIEKTPOOOOpYyIOBaHUS U
MMOPAXKEHUIO SJICKTPUUCCKUM TOKOM n}0)1e171, BIUIOTH 10 CMEPTEJIBHBIX CIIYy4YacB.

Ha naHHBII MOMEHT, U3BECTHO MHOKECTBO CITOCOOOB pelieHus: NpolieM 3a3eMICHHS
T'pyHTa, CaMbI€ TPAAUIIUOHHBIC U U3BECTHBIC U3 HUX OTO!:

1. 3aconeHne TOYBBI — IOHIKEHHE €CTECTBEHHOTO COMPOTHBIIEHUS TPYHTa IyTEM
no0aBleHUs B HETO0 MHHEPAIBHBIX COJIEH, PAOOM C 3IeKTpoaoM 3azemiieHus. Coub,
CMEIIMBAACh C TPYHTOBOW BJIaroii, NpeBpamaercsi B 3JEKTPOJIHUT, TEM CAMBIM yIy4IIaeTCs
AIIEKTPOTPOBOIHOCT TPYHTA W TIOHIKAETCSI TeMITepaTypa 3aMmep3anus. Ho aTo cepbesHoe
HapylIeHHe SKOJIOTUYeCKOoro OajlaHca II0YB, YCKOPEHHAs KOPPO3Us 3a3eMIISIFOLINX
YCTPOMCTB M HEAOJTOBEYHOE pEIICHHE, BBUAY pPa3MbIBaHUS IIOYB €CTECTBEHHBIMH
T'PYHTOBBIMHU BOJaMH.

2. 3aMeHa TpyHTa WIM YacTH TPYHTa BOKPYT DJEKTPOAA 3aCBITKOM C BBICOKOI
3IIEKTPONPOBOAHOCTHIO MJIM MOYBOW C MEHBIIUM YAEIBHBIM COIPOTHBIICHUEM (YrOJbHAas
00paboTKa, 3achIlTKa KOKCOBOM MEJIOYbI0 W T.TI.). JlOCTaTOYHO IMIMPOKO MPHUMEHSIEMOE
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pelieHrne, HO MMEIoIas HECKOJBKO HEAOCTATKOB, MPOSBISIOMINXCS B TPYAOEMKOCTH
mporecca paboT M THKEIBIX KIMMAaTHYECKHX YCIOBHSX, COOTBETCTBEHHO, CTOMMOCTBH
Takux paboT MNpH HaJIMYMKM JOPOTOCTOSILETO CIEHOOOpPYAOBaHMSA BO3PAacCTacT B
reOMETPUUYECKOM IPOrPECCUH.

3. I'myOvHHBIE 3a3eMIIUTENN, MOHTaX KOTOPBIX NpeAycMaTpUBaeT OypeHue riryOOoKHx
CKBaXXWH, T1yonHO# oT 8§ 10 100 MeTpoB ¢ MocHeayromell yCTaHOBKOW CTATBHOM IIWHBI 1
3aCBINTKONW €€ TJIIMHHCTO-TIECYaHOW CMeChlo ¢ XJopuaoMm Hatpus. [Ipm manHOM crocobe
00s3aTeIbHO HAIMYUE HA IUIOIIAJKE CIICIUAILHON OYypWIbHON TeXHUKH. J[aHHBIA BUJ
paboT OuYeHb JOPOTOH 3a CUET 3HAYMTEIBHOTO YBEIHUYCHHs TpPYyA03aTpar, CBSI3aHHBIX C
OypeHneM, yCTaHOBKO# 00cagHbIx TpyO u Apyrux pador. CTOMMOCTD YCTPOHCTBA TaKOTO
3a3eMJICHUS elle OOblIe BO3PACTaeT MPH MPOU3BOACTBE pabOT B CKANBHBIX IPyHTax [2].

OnHUM W3 TEPCIEKTUBHBIX M HEAOPOTOCTOALIMX CIIOCOOOB MOXKET OKa3aTbCs
TEPMOCTAOMIN3ALUN TPYHTA, B COBOKYIHOCTH C YCTAaHOBKOM CHUCTEM 3a3€MJICHUs, IPU
MOMOIIY CE30HHO-OXJIAKJAIOIUX YCTPOUCTB. IIpMHIMI paboT y BCEX HHUX OJUHAKOB:
repMeTu4Has TpyOa, B KOTOPOH HAaXOIUTCA TEIJIOHOCUTENh — XJIQJAareHT: YIIeKUCIIOoTa,
amMmuak u Ap. TpyOa coctout u3 nByX cekiuii. OgHa CEeKUMs pa3MeliaeTcs B 3emile H
Ha3pIBaeTCsl ucmapureneM. Bropas, panuartopHass cekuus TpyObl, pacHoJOXeHa Ha
noBepxHocTH. Korja temnepaTtypa okpy»Karoliei cpebl OIMyCKaeTcsl HUKe TeMIepaTyphl
3eMJIM, TJe 3ajJeraeT MCIapuTesb, Mapbl XJaJareHTa HAauYMHAIOT KOHJIEHCHpPOBAThCA B
pazuaTopHO cekiuu. B pesynpTare cHIKaeTcs AaBlICHUE U XJIaJareHT B HCHAPUTEIbHON
YacTH HAYMHAeT BCKUMATh U HCHAPATHCA. DTOT IMPOLECC COMPOBOXKIAETCS NEPEHOCOM
Tella W3 UCHapuUTeNbHOW dYacTH B paauatopHyto [3]. bmaromaps sTomMy MOXHO
MOJAEPKUBATh MOCTOSHCTBO TEMIIEpaTypbl Haj 3JIEKTPOAOM, 3a CYET 4Yero He Oyzaer
MPOMCXOIUThH TasiHUE TPYHTA, YTO YCTPAHSIET OAHY W3 IMIaBHBIX MPUYMH BO3HUKHOBEHHUS
a¢(hekTa MOPO3HOTO MYUCHHUS.

UccnenoBanne 3¢ddexkra MOpo3HOro mydeHHs, NPUYMHBI U TOMY IOJ00HOE €CTb
KpaeyroJibHbI KaMeHb JUIsl MHOJKECTBA CIIELHAIMCTOB, KOTOPBIE 10 CHX MOpP HE COLILINCH
B KakoM-TMOO €IWHCTBEHHOM MHEHWHM WJIM TEOpUH. Bce W3-3a MHOXKECTBa BHJOB U
XapaKTepUCTUK MOYB, U3-3a Yero TPYHT NPUOOPETACT CIOKHYIO TPEXMEPHYIO CTPYKTYPY,
BCJIEACTBHE YEro JIOTapUPMHUYECKHH pacyeT OAWHOYHBIX TOPU3OHTAIBHBIX H
BEPTUKAJIBHBIX 3a3eMIIMTENeH Ha Jene npaktudeckn Ha 100% Hesepen. Iloatomy s
WCCIIEIOBAHMUS ATOM MPOOIeMOl TPUMEHSIETCS MaTeMaTHYECKOe MOJIETIMPOBaHue (B TaKUX
nporpaMMHbIX Komiuiekcax, kak FROST 3DUNIVERSAL) u cbOop craTtucTuueckux
JaHHBIX W BBIBEJCHHE PAa3HOTO BHAA 3aBUCUMOCTEH (OT TiIyOMHBI 3a3eMJIEHUS, OT
CKOpPOCTH NMPOMEp3aHus, OT COAEP KAHUS BIIaTH U ApP.) MPU ITOMOIIH IKCIIEPUMEHTAIBHBIX
YCTaHOBOK C MPUMEHEHHEM pa3IMYHbIX METOJAWK, HallpUMep, TEH30METPHUECKUX, T.€. C
MPUMEHEHUEM  TEH30pPE3UCTOPOB, JATYMKOB, 4YTO H3MEHSAIOT CBOE  YJIENbHOE
COIIPOTHBIICHHUE TI0]1 BO3JIEHCTBHEM JeOpMaIiH TPYHTA NIPU €T0 MUTPAILIUH U TTyYEHHH.
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Annomayusa: 6 OaHHOU CmMamve NPOAHANUZUPOSAHBL CUCHEMbL DYX2aimepcKo2o yyema
CO2NACHO MeNCOYHAPOOHbIM cmandapmam u poccutickum. OCHOBHOU yenvio pabomul
AGNIACMCA: CPAGHUMb MU 08€ CUCMEMbl U HOCMAPAMbCsL GblIAGUMb, KAKAS HCe U3 HUX
Haubonee ¢hpexmusna Ona nawel cmpauvl. B cmamve npugedenvl npeumyujecmed
PCRY u MC®O, ux 603modicHOCIb NpUMEHEHUs. Ol POCCULICKUX KOMnaHui. Jlanuas
mema AGAAEeMcs KAK HUKo20a aKmyaabHOU, MAak KaK 8 HAwu OHU IKOHOMUKY Helb3s
HA36amb CMAOUILHOU, A 6 IMOU CMAmMbe PACCKA3bIBACHCs 0 MOM, YMO NOMOJCem el
8BIUIMU U3 D020 NOJIOJHCEHUS, MAK KAK MU CUCTHEMbI HANPSAMYIO CEA3AHLL C HANO208OU
OMUEMHOCMbIO U NPUGIEYEHUEM UHBECTNOPO8 HA pocculickull puiHok. [lannas mema
MECHO CEA3AHA C IKOHOMUKOU, YMO Odem HO8ble 3HAHUS @ cihepe IKOHOMUUECKUX HAVK.
Cmambs npucooumcs u 6yoem oueHb NOAE3HA 8CeM, KO XOMb KaK-MO C8:3aH co cghepoli
OusHeca, Oyxeanmepuu, y4emom u aHAIU30M.

Knrwouesvie cnosa: poccuiickas cucmema 0yx2anmepckozo yuema, MedCOYHaApOOHble
cmaHoapmul YUHAHCOBOU OMYEMHOCIU, UHBECTNOPL, KOMNAHUU, POCCUUCKULL PBIHOK.

45



Beenenue

JIJ11 MHOTHX yYEHBIX U NPeNNIpUHUMATENEN Halllel CTpaHbl CTOMT BOIIPOC O TOM, KaKne
e cTaHmaptel Oonee shdextuBHB. Poccuiickue cTaHmapTbl OyXraiaTepcKoro ydera
KaXyTcsl OJMyKe K Halllel cTpaHe, HO OYeMy HEJIb3sl IOBCEMECTHO MEPENUTH Ha MUPOBBIE,
MEXIyHapOIHbIE CTaHAApTHl (UHAHCOBOM OTYETHOCTH? DTO OYEHb BaXKHBIM BOMPOC,
KOTOPBIH, MoueMy TO, 0OCy’AaeTcsi He CTOJb AaKTUBHO, Kak Xxoresnoch Obl. [y Toro,
9TOOBI MOHATh, KaKKe K€ CTaHIapThl 3(pPeKTuBHEE KOHKPETHO VI POCCUICKHUX peani,
XOTeNoCh ObI CPABHUTH 3TH JIBE «CHUCTEMBbI». BBISIBUTH UX IIIFOCHI 1 MHHYCHI.

CrouT ynoMsHyTb, YTO Pa3lW4Ms MEXAY CTaHAAPTaAMM 3aKJIIOYAIOTCAd HE TOJIBKO B
KOHKPETHBIX CTAaHIApTax ydera, HO U B CaMHX IIOJX0/aX K COCTABICHHUIO OyXrajaTepcKon
OTYETHOCTH.

Henb3ss He ckazath o nemnsix. st koro sxe oHu GopMUpyroTcs?

Ilenpr0 OTYETHOCTH IO MEKIYHApOIHBIM CTaHIAPTaM SBISETCS IPENOCTaBICHHE
¢uHaHCOBOW HHGPOPMALUU KPEAUTOPaM U HHBECTOpaM M NPHUHATHS PeIICHUN
(naBecTUIMOHHBIX). OTYeTHOCTHh MO PoccuiickuM cranmapTaM OyXTaJITepcKOro ydeTa
aKLeHTUpyeTcs Oojbllle Ha KOHTpOJEe (UCKANbHBIMHM OpraHaMy Halleld CTpaHbl B
LENSIX MPOBEPKU NPAaBHIBHOCTU COCTABICHHUS HAJOTOBOMl oTueTHOCTH. [Ipu Takoi
pa3HUIlE CTaHOBUTCS IMOHSATHO, YTO Pa3jUYMs B COCTaBICHUU JAHHBIX OTUYETHOCTEH
MPOCTO HeU30SKHBI [ 1].

Hpunnunuansubie pazianuus me:xayy MCPO u PCBY

1. Dxonomuueckoe cooepicanue Cmagumes 6 npuopumeme.

B MexayHapogHbIX — craHzaprax — (UHAHCOBOW  OTYETHOCTH  HEOOXOAUMO
NPENOCTaBIATh BCE CBEACHUS C DSKOHOMHYECKOW CTOPOHBI, TO €cTh HaOmomaercs
MPUOPHUTET SKOHOMHUYECKOTO COAEPKaHMS HaJ IOpUANYECKUM. To ecTh B OyXraaTepckom
ydere HeoOXOAMMO OTpakaTh IKOHOMHUYECKOEe colep)kaHue, Hexenu yeM B Poccun, rae
HanOoJblllee BHUMAHUE HYXKHO YAETUTh MPaBUIBHOMY JOKYMEHTAILHOMY O(GOPMIICHHIO
olepaluif, a SKOHOMHMYECKas CyLIIHOCTb JHOO BOOOLIEe HE YYWUTHIBAaeTCsA, JUOO
OTO/IBUTAETCS Ha 33 HUI TUIaH.

Taxke B JaHHOM TIOAMYHKTE XOTENIOCh Obl YIOMSHYTh apeH/y, BeIb MOAXOJbI K Hel
otnnyarorca. B MC®O oHa 0CHOBBIBAETCSI HA paclpeeiIeHUH BbITO U PUCKOB, KOTOPHIE
CBSI3aHBl C [JOJEH aKTUBOB, MEXIy apeHIaTopoM M apeHupojareneMm. Ecnm apenna
MEPEeHOCUT Ha apeHA0AaTeNs] BCE CYIIECTBEHHbIE PHUCKHM, TO OHAa COOTBETCTBEHHO
KjaccupuuupyeTcs Kak (GUHaHCOBas.

B Poccuiickux cranmaprax OyXraarepckoro yueTa apeHAa OCHOBBIBAETCS HE HAa CYTH
B3aMMOOTHOILIEHHUS CTOPOH, a Ha (opme noroBopa. [Ipu oTpakeHHH OOBEKTOB CIIEIKH
dbopMa u copepkaHHMEe SBISAIOTCA ompenesIomuMu. OTcroga cleayeT, 4TO MHOTHE
JIOTOBOPBI ~ apeHAbl, KOTOphIE B POCCHHCKMX CTaHIapTaXx YYMTBIBAIOTCA  Kak
OIIEpaIlUOHHbIE, 110 MEXKIYHAPOJHBIM CTaHAApTaM KIaCCUPHUIMPYIOTCS KakK (hHUHAHCOBAs
apeHaa, YTo MMEeT CBOE OTPaXeHHE B OYyXTalTepCKOM ydere. DTO OJHO W3 IEPBBIX
OCHOBHBIX Pa3IN4Hi.

B cootBerctBUM ¢ MC®O CymecTBylOT CHUTyallMM, KOTJd PHUCKH W BBITOJBI OT
BIIQJICHUS pe3epBaMU MEPENaloTCs, a IMpaBO COOCTBEHHOCTHM MO KOHTPAKTy eIle He
MepelaHo TMOoKynarenmo. TeM He MeHee, COIJIaCHO MEXAyHapOJHBIM CTaHJAapTaMm
(PMHAHCOBOI OTYETHOCTH, TAKHE PE3EPBBHI IOJKHBI OTPAXKAThCS B 0OOPOTHBIX aKTHUBAX.

B PCOC mnpu mpuHATHU pelieHus O MPU3HAHUU aKTHUBa B COCTaBe OalaHCOBOIO
oTueTa Iepenaya NpaBa COOCTBEHHOCTH SIBJISIETCS pEILAOLICH, XOTA 3TO NPSMO He
ykazaHo B cymiectByromux [IBY. Ho momsiTaliTech oTpasuTe B pOCCHHCKOM yueTe
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Kakue-In00 MaTepuaibHble LEHHOCTH, NPaBO COOCTBEHHOCTH Ha KOTOpbIE IO
KOHTPAKTYy elle He ObLIN NepeaHbl.

Hcnonp3zoBanmne topunndeckod (GopMbl B KadecTBE MPHOPHUTETA IPH OTPAKEHUH
(vHAHCOBOI apeHApl, Ak WIH B APYTUX CHTYyallUAX MPHUBOAWT K HEMOTHOMY
OTPaXCHHUIO aKTUBOB (M 00SI3aTENbCTB), JOCTYIHBIX Il KOMIIAHUH, U, COOTBETCTBEHHO, K
HEMpPaBWJIBLHOW OIEHKE pPHCKOB W BO3MOXKHBIX JKOHOMHYECKHX MPEUMYIIECTB
[0JIb30BATENEH OTYETHOCTH.

HampoTtus, oTpaxeHne 3KOHOMHYECKOIO COJEpXKaHMA TaKUX TpaH3aKUWil B
OTYETHOCTH, COCTaBIEHHOW B COOTBETCTBUM C MEXAYHApOAHBIMH CTaHJapTaMH,
MO3BOJISIET PUHIMATH OOJiee B3BEUIEHHBIE HHBECTUIIMOHHBIE perreHns. Kpome Toro, 3To
WCKJIIOYaeT BO3MOXKHOCTh MAHUIYJIMPOBAHMS TOKA3aTEIsIMM  OTYETHOCTH IYyTEM
3aKITI0YEHUS] KOHTPAKTOB, MIMEIOIMINX MOJXOISIIYIO TPABOBYIO (OPMY sl TAKMX LeJeH.

2. Ilepsuunbiti 0oKyMenm unu npogeccuonanrbHoe cyxcoerue?

[lepBUUHBI JOKYMEHT SBISIETCS TJIABHBIM OCHOBAHHMEM JUJIS 3aIHCH B OyXTaITepCKOM
ydeTe OpraHu3aliy COrJIacCHO POCCHICKUM CTaHAapTaMm Oyxranrepckoro yuera. OH umeer
HaMHOTO OoJblliee 3HAa4YeHHWE, 4YeM CYXJAeHne Oyxranrtepa. VIMEHHO MOATOMY Haf
SKOHOMHYECKOW CYITHOCTHIO JIOMHHUPYET IOpHUIWYeckas QopMma, B OTJIHYHE OT
MEXyHApOIHBIX CTAHJAPTOB (PMHAHCOBOM OTYETHOCTH, KAK TOBOPHUIIOCH BBIILIE.

B kakux xe curyanusx, corjacio MC®O, npodeccnoHanbHOe CYXKICHUE SBISCTCS
onpexaenstorum? [TonmpoOyro BRIIBUTE HECKOIBKO COCTABIISIOIHX:

1) Knaccudukanms 10roBopoB apeH/ibl ¥ (PUHAHCOBBIX HHCTPYMEHTOB.

2) OmnpeneneHre METOAa aMOPTH3AIMH, CPOKA MCIONB30BaHHs (TIOJIE3HOT0), 8 TaKKe
BEJTMYMHBI JTUKBUAAIIMOHHON CTOMMOCTH.

3) OrieHKa JICHEKHBIX MOTOKOB IS pacyeTa EHHOCTH UCIIOIb30BAHMUS TOJITOCPOYHBIX
aKTHUBOB M CIIPAaBETMBON CTOUMOCTH.

4) BbiOOp CTaBKM JUCKOHTHPOBAHUS ISl pacueTa IPUBEICHHOW CTOMMOCTH B
Pa3IUYHbBIX CUTyanusx. [2]

CTOHUT OTMETHUTH, YTO ITO JAJEKO HE BECh ITEpEUEHb TAKUX CUTYaIUH.

Poccuiickoe 3ak0HOMATENBCTBO B OONBIIMHCTBE CIIydaeB HE JIOBEpsieT Oyxraiarepam
MPUMEHATh CBOE MPO(ECCHOHANBHOE CYXKICHHE TPH COCTABICHWU (PUHAHCOBOU
OTYETHOCTH, TaK KaK COMIACHO MEXKIYHAapOAHBIM CTaHAapTaM [pHUMEHEHHUE
MpopEeCCHOHANBEHOTO CYXICHHS B TMPAaKTHKE HAled CTpaHbl OTHOCHUTCS K TaKUM
CTaHIapTaM ydeTa, KOTOpble He HAllUTM CBOETO OTPaKEHUS B POCCHICKHX CTaHIAPTax
OyXrajTepcKoro ydera.

Opnako, Oyxrantepsl B Poccun odeHb penKo CTapaloTCs BOCIOJB30BATHCS CBOMM
MpoeCcCHOHANBHBIM CYXJIEHUEM U TIOWTH MPOTHB YCTAHOBJICHHBIX CTaHIApTOB. Beap 310
KpaiiHe Oosblioe 00s3aTenbeTBO. MHOTHME M3 HUX Jake HE NPUMEHSIOT B CBOeil pabote
YKa3aHHBIE B POCCHUICKUX CTaHIapTax Mpo(eccHOoHaIbHBIE CYKIESHUS.

EcTh HECOXHBIN TpuUMEpP, KOTOPBIA MOKa3bpiBaeT 3T0. COMIACHO «Y4ETy OCHOBHBIX
CPEACTB» CpPOK aMOpTH3alMH OOBEKTOB JOJDKEH OINPEHEISThCS COIJIACHO OLEHKU
OKUJAEMOT0 CpOKa HCIIOJIB30BaHUs, HCXOAS M3 0XXKHIAEMOH MPOU3BOIUTEIBHOCTH M
TaKkKe ¢ y4eToM Qu3nueckoro m3Hoca (oxkumaemoro). Ho B poccuiickod mpakThke
OyxranTepsl dHaile BCEro PYKOBOJCTBYIOTCSI JIMIIb aMOPTH3ALMOHHBIMH TpYIIIaMU,
KOTOpBIE HCIONB3YIOTCA B LEISAX HAYUCIEHHS HAJIOTOBOIO YyYeTa JJIi HauyUCIICHUS
aMOPTH3AIIH.

3. Bpemennas cmoumocms denee, ouckonmupogarue 6 MCDPO

B MexayHapoIHBIX cTaHAapTax (QUHAHCOBOW OTYETHOCTH AMCKOHTHPOBAHHE IIUPOKO
WCIIONB3YeTCA U OLIEHKH CTOMMOCTH aKTHBOB (OCHOBHBIE CpPEACTBA, HEMaTepHaIbHBIC
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aKTHBBI, (PMHAHCOBBIE HHCTPYMEHTHI, aKTUBBI, TIEpEJaHHbIe B (PUHAHCOBBIN JTM3UHT). ITO
CBSI3aHO C HEOOXOJMMOCTHIO YUYHUTHIBATH BPEMEHHYIO CTOMMOCTH JeHer. IlocKombKy
3agBiaeHnss mno MCOO  mpepHasHaueHsl Ui MHBECTOPOB,  HCIOJIb30BaHHE
JVCKOHTUPOBAHUS SIBISIETCSl 00s3aTENIbHBIM Ul YIOBJIETBOPEHHUS MX IOTpeOHOCTEil B
KadecTBEHHOH puHaHcoBOM MHQOpManuu. B KoHIle KOHIIOB, MHBECTUIIMOHHBIC PELICHUS -
9TO PElEHMs], OCHOBaHHBIC HA KOHUEMIMH BPEMEHHON CTOMMOCTH JICHET.

B poccuiickoMm OyxraiarepckoM ydyeTe AWCKOHTUPOBAHWE MPAKTUYECKH HE
ucnonedyercs, 3a uckiaroueHueM [IBY 19/02 «Yuer (UHAHCOBBIX BIOKEHHUI.
JMCKOHTHpOBaHHE 3/€Ch MPEJOCTABISETCA 3a JOJNTOBBIE IICHHBIE OyMaru W KPEIUThl,
KOTOpBIE TPENOCTABIAIOTCA OpraHusanueil. TeM He MeHee, MPEXyCMOTPEHO, 4YTO B
YUETHBIX 3alMCIX HE PETUCTPUPYIOTCS HUKAKHE 3aIIUCH.

B nononHeHwe K HCYHMCIEHWIO CIpPaBEIMBOM CTOMMOCTH WM BO3MEIIaeMOi
CTOMMOCTH AaKTHBOB, AMCKOHTHUpoBaHne K MC®DO npumeHsercss B CUTYyallUsIX, KOrzaa
IUIaTE€XKU 3a OCHOBHBIE CPEJCTBA, HEMATEpUAIbHBIE AKTHBBI, 3alachl 3ala3/bIBAIOT BO
BpemeHH. [logoOHble ciyyam paccMmarpuBaioTcsi B Oyxrantepckom ydere mo PCBY u
MC®O no-pazHomMy. PUHAHCOBBIE TOXOABI M PACXOAbl, HESIBHO IOJpa3yMeBacMble B
IIATEXKHOU CXeMe, MPU3HAIOTCS MEKAYHApOAHBIMHU CTaHAAPTAMH KaK JOXOIbl M PACXOMIbI
B OINY. /I aToro ucnons3yercst TMCKOHTUPOBAHHAS CTOUMOCTh OTCPOYEHHOT'O TIaTEeXa.
B cooTBeTcTBHM € POCCHHCKHMH CTaHIApTaMH OYXTaJITEpPCKOTO ydeTa JTOT pacueT He
BBITIOTHSETCA, @ AKTHB YYUTHIBAETCS A1 HOMHUHAJIBHOW CTOMMOCTH IUTaTeXed. B ciydae
npuoOpeTeHrs 3HAYUTENBHBIX aKTHBOB C OOJNBINONW 3aJepKKOH IUIaTe)Ked pasHHla B
crouMocTd TuX akTHBOB 110 PCBY 1 MC®O MoKeT COCTaBIATh 3HAUUTEIBHYIO CYMMY.

Tpernii mpumep - (QHUHAHCOBBIE HMHCTPYMEHTBI, KOTOpBIE CTaHOBSITCA Bce Ooiee
pacnpoctpanerHbiME B Poccnn. B MCOO ¢uHaHCOBBIE MHCTPYMEHTHI OTPAXKAIOTCS JINO0
[0 CIPaBEUIMBONH CTOMMOCTH, JMOO MO aMOPTH3MPOBAHHON cTOMMOCTH. (DMHAHCOBBIE
aKTHBBI WM O00S3aTEJIbCTBA YUYUTHIBAIOTCS TI0 aMOPTH3MPOBAHHOH CTOMMOCTH C
UCTONb30BaHNEM 3((EeKTUBHOM NPOLEHTHOM CTaBKH, KOTOpas HpeACTaBisieT coOon
CTaBKy IHMCKOHTHPOBAHMS JIEHE)KHBIX ITOTOKOB, MOJUIEKAIINX MMOIYYEHUIO WIH YIUIaTe B
CBSI3U C TAKUMHU (PUHAHCOBBIMU HHCTPYMEHTAMH.

B PCBY ¢unancoBble BIOXEHHUS, KOTOPbIE HE YUUTBHIBAIOTCS 10 TEKYLIEH PHIHOYHON
CTOMMOCTH, MOAJIEKAT YYEeTy IO IMEepPBOHAYAIBHOM CTOMMOCTH. Pasmep mnpemun wnim
JMCKOHTA MO0 (PMHAHCOBBIM BJIOKEHHSIM paspelieH (HO He 00s3aTelieH) K OTHECEHHIO Ha
J0XOAbl B TEUCHHE MNepuoja oOpaiieHuss GUHAHCOBBIX MHBECTHLMH. TeM He MeHee, 3TO
MIOJIOKEHUE HE BCErJa IPHUMEHSETCS Ha NPAKTHKE, W B CIyd4ae €ro NpPUMEHEHHS
JTUCKOHTHPOBAHUE HE NCTIOIB3YETCS.

Takolt momxon K yd4yeTy (HHAHCOBBIX BIIOKEHHUH MPHUBOJUT K HCKAKCHHIO
nHpopmaunn B ¢uHaHCOBOW oTueTHocTH 1o PCBY OTHOCHTENBHO CTOMMOCTH
(O)MHAHCOBBIX aKTHBOB HJIM 00s3aTENbCTB M (UHAHCOBBIX JIOXOJOB WIH PACXOJIOB OT
TaKMX WHCTPYMEHTOB. XOTS, KOHEUYHO, dTO OYyJET UCKaXKEHHE OTUYCTHOCTH TOJIBKO C
TOYKHM 3PEHHUS MHBECTOPOB, B TO BpEMs Kak /JI1 HaJOTOBBIX OpPraHOB TakoW yder
(PMHAHCOBBIX HHCTPYMEHTOB SABIIAETCS IPUEMIIEMBIM.

4. Cnpaseonusas cmoumocmo 8 MCDO.

B MC®O cnpaseanmBas CTOMMOCTb BCE Yallle UCTIOIB3YETCs ISl OLEHKH CTOMMOCTH
aKTHBOB U 0053aTENBLCTB. JTO CBA3aHO C TEM, YTO AJISl HHBECTOPOB, KOTOPHIE SIBIISIOTCS
MOJIb30BATENISIMU OTYETHOCTH TI0 MEXKAYHAPOTHBIM CTaHIapTaM (HUHAHCOBOW OTYETHOCTH,
uHpOpMaLUs O TEKylleld CTOMMOCTH KaK OTIENbHBIX aKTHBOB U 0053aTENbCTB, TaK U
KOMITaHU# B LleIoM Oosiee BakHA M 3HAuMTeNbHA. Takas WHQOpMaius Mo3BOJSIET HaM
NPUHAMATh IMPaBUJIbHBIC HMHBECTULMOHHBIE PEIIEHUs, IIOCKOJIBKY CIIpaBEeAINBas
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CTOUMOCTh oO0ecrieunBaeT Oosiee OOBEKTUBHYIO OCHOBY JJISl OLEHKH SKOHOMHYECKHX
BBIT0]l, KOTOPBIE MOTYT MIPHUHECTH aKTHUBBI KOMIIAHUHU B OYAyILEM.

B PCBY OCHOBHBIM METOJIOM OIIEHKH OOJNBIIMHCTBA OOBEKTOB OYyXTalTepCKOTO
ydyeTra IO-IPeKHEMY SBJSETCA Yy4YeT [0 HCTOpHuYecKUM 3arparaM. KoneuHo,
Hekoropeie [IBY Ttemeps (B cBere 3asBieHHON KoHBepreHuuu ¢ MCDO) ucnonab3yoT
KOHLENUUIO TEKyIed PBIHOYHONH CTOMMOCTH, KOTOpas B HEKOTOPBIX Ciydasx
pekomenayercs ais ucnonp3oBanus. Ho mo PCBY mpumenenne texyrieil polHOYHOM
CTOMMOCTH JJIsI OIIEHKM AaKTHBOB, MATKO TOBOps, MEHEE pACHpPOCTPAaHEHO, YeM
crpaBeIuBas ctouMocts B MCOO.

5. Yuem obecyenenus doneocpounvix akmueos 6 MCDO.

B poccuiickoli TeopuHu M NpaKkTHKE OyXraJlTepcKoro ydera He TpeOyeTcs MpoBEpsTh
JIOJITOCPOYHBIC aKTHBBI Ha MpeaMeT oOeCIiCHEeHus, kak ykazaHo B MC®DO (IAS) 36
«ObecLeHeHne aKTHBOBY.

ITpoBepka akTHBOB Ha mpeaMeT obecueHenuss cormacio MCDO (IAS) 36
OCHOBBIBACTCSl Ha TPEANONIOKEHUH, YTO OanaHCoBash CTOMMOCTh AKTHBOB HE JOJKHA
MPEBBIIATh SKOHOMUYECKUE BHITOJbI, KOTOPbIE KOMIIAHUS MOKET MOJIYYHUTh OT MPOJAXKH
WU HUCHOJB30BaHUS TakuxX AakTUBOB. Jlo HenmaBHero BpeMeHu poccuiickue IIBY He
o0ecrieynBaiy MPOBEPKY aKTHBOB Ha MpeAMET oOeclieHeHHsl akTUBOB. [lepBas mormbiTka
BBECTH B POCCHICKYIO TEOPHIO OYXTaJTepCKOTro yueTa TaKod TecT Ha obeclieHeHue Obuia
mposeneHa B [IBY 14/2007 mo HemarepHalbHBIM akTHBaM. B myHKTe 22 HACTOSAIIETO
[IBY roBopHTCSs, YTO «HEMaTepHalbHbIe AKTUBHI MOTYT OBITH MPOBEPEHBI HA MpEIMET
o0eclieHeHUsI B TIOPSIJIKE, YCTAaHOBICHHOM MeXIyHapoIHBIMU CTaHJAapTaMu (prHAHCOBOH
otdeTHOCTH». OHU MOT'YT, HO HE NOJDKHBL Jl0 MPHMEHEHUs 3TOro MyHKTA Ha HPAKTHKE
BOIIPOC, €CTECTBEHHO, HE HACTYIIUT A0 T€X IOp, MNoKa B cucrteme poccuiickux IIBY He
Oyzaet pa3pabortan cranaapt, anajgoruansiii MCDO (IAS) 36.

Ho co ccpbuikoif Ha OCHOBHBIE CpEACTBA, KOTOPHIE COCTABISIOT OCHOBHYIO MaccCy
aKTUBOB B OOJIBIIMHCTBE POCCHUICKMX KOMIIAHMH, Takoe TMpaBWJO e€Ile He ObUIOo
npeanucaHo. Mexy TeM, OTCyTCTBHE MPOBEPKU 00ECIIEHEHHUsT JOITOCPOYHBIX aKTUBOB, B
YaCTHOCTH OCHOBHBIX CPEJICTB, MOXKET (U, BEPOSTHO, U ecTh!) [IpuBecTH k mepeoneHke ux
OanaHcoBoil cronMocTH B OyxrantepckoM yuere o PCBY.

B stom cimyuyae ¢uHaHCOBOE MONOXKEHHE M (DMHAHCOBBIE PE3YJIBTAThl KOMIIAHHH,
oTpaxxeHHbIe B (uHAHCOBON oTdeTHOCTH Poccun, He OyAyT COOTBETCTBOBATH
(akTHUECKOMY MOJIOXKEHUIo en. 1 310, B CBOIO Ouepeib, MOKET MOCTYKUTh MPUUUHOMN
MPUHATHA HEOOOCHOBAaHHBIX 3KOHOMHYECKUX PELICHHUH.

OtrcyrctBue B PCBY TpeboBanus 00 UCTIBITAHUH HA MPEAMET 00CCICHEHHSI OCHOBHBIX
CPEICTB M TIPU3HAHUS YOBITKOB OT OOECIIEHEHHUS CEphe3HO TIOJPHIBACT JOBEpPHE
noJjib30BatTesiell K or4eTHOCTH B Poccun. Dta mpobinema MoxkeT OBITh pelieHa ImyTeM
pPETyIApHON TEPEOIeHKH OCHOBHBIX CpPENICTB, KOTOpas paspelieHa (HO HE SBIETCS
tpeboBanuem) B [IBY 06/01, HO GOJBIIMHCTBO POCCHUCKUX KOMIIAHUH IMPEIIIOYUTAIOT
YUHUTHIBaTh OCHOBHBIE CPEJICTBA 110 IEPBOHAYAIBHON CTOMMOCTH.

6. Ipunyun coomgeemcmeust 00X0008 U pacxooos.

B PCBY ynomuHaercst ynmoMsHyTBIH MPUHIIMII, HO OY€Hb YacTO OH Hapymaercs. B
coorBeTcTBUM ¢ mnpuHnunamMmu MCOO yder mno3BONsA€T OTpakaTh OIEpald B
COOTBETCTBHUU C COOJIOACHHEM JOXOJ0B M PacxonoB. B (uHAHCOBOH OTYETHOCTH,
MOJITOTOBIICHHOW B cooTBeTcTBHM ¢ TpeboBaHusiMu MCDO, pacxo/bl OTpakaroTcs B
OTUYETE O COBOKYIIHOM J0X0J€. DTOT METOJ OCHOBAaH Ha 0ojiee TOYHOM CpPaBHEHUU C
0XOJaMU IO CpPAaBHEHHUIO C TEM, Kak OHHU YYHMTHIBAIOTCA B COOTBETCTBHUH C
TpeboBanusmu PCBY.
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Paznnuus B npumenenun crangaproB MCOO u PCBY Takxke cyliecTBYIOT B IpaKTHKE
Oyxrantepckoro yuera. [lepBasi mpuunHa - HECOOTBETCTBHUE MEXAY MEXIYHAPOIHBIMHU U
POCCHICKMMH CTaHIapTaMu. BTopas mnpuunMHa 3aKiI04aercs B TOM, 4YTO MHOTHE
poccuiickue OyxraaTepsl HE CTPEMATCS CIENOBATh MOJOXKEHUSAM OyXIaJTepcKoro ydera,
nuznoxxeHHsiM B IIBY. TpeTbst mpuuMHa - OTCYTCTBHE Ha TPAKTHKE OyXrajaTepoB
TpeboBaHmii, npeanucandpiX B [IBY [3].

IIpakTka npuMeHeHUst

B nomonHeHMe K CyIIECTBYIOIIUM TEOPETHYECKUM PA3IUUUSAM 51 XOTEN Obl OTMETUTD
paznuunsa B npumeHeHuu crapaaproB MCOPO u PCBY B mpakTtuke OyXraiaTepckoro
ydera.

Heckonbko neT Ha3zag OCHOBHOM NPUYMHOM pasHUIBI MEXAY OTYETHOCTBIO,
COCTaBJIEHHON B COOTBETCTBUH C POCCHUICKUMH CTaHJIApTaMH, U OTYETHOCTHIO 10 MCDO
Obula  HECOINIACOBAHHOCTh  POCCHUICKHMX  IpaBWJ  OyXrajaTepcKoro  ydera C
MEXAyHapoJHBIMH. B HacTosmmee BpeMs MHOTHE pa3indus CBA3aHBI C TEM, 4YTO
poccuiickue  OyxranTepbl He  COOJNIONAIOT  MpaBWiIa  OyXraluTepcKoro  ydera,
ycraHoBJeHHBIE B [IpaBunax Oyxraiarepckoro ydera.

Msuorue TpeboBaHHS K YYETy, HPEOYyCMOTPEHHBIC POCCHUICKMMHU CTaHAApTaMH,
COOTBETCTBYIOT MEXKIYHApOJHBIM CTaHAapTaM, HO Ha TNpPaKTHKE OHU OOBIYHO HE
BBITIOJIHSAIOTCS [4].

3akin04eHue

Hcxons m3 Bcero BbIIIIE CKa3aHHOTO, MHE XOTENOCh OBl OTMETHUTh, YTO OTYETHOCTH
MEXIYHApOIHBIX CTaHAAPTOB (PMHAHCOBOW OTHYETHOCTH HeceT Ooiblie HHGOPMALUK IS
MHBECTOPOB.

3mech BaXHO OTMETHTH, YTO MHOTHME OaHKH, KOTOPBIE HCXOIS W3 POCCHHCKOM
OTYETHOCTH KaXyTCs MPHOBUIBHBIMU, MO MEXKIyHApOJHBIM CTaHIapTam HaoboporT,
OKa3auch YOBITOYHBIMH. JTOT (akT JIHWIIb MOJAYEPKHYN, 4YTO oT4eTHOocTh PCBY
OKa3bIBaeTCsl OECIOIE3HON PU OLIEHKE BHITO{bl HHBECTHULIMOHHBIX BJIOXKEHUH.

BaxxHeMllMM HMHCTPYMEHTOB IIPUHSATUS OKOHOMHYECKHUX PELICHUN  SBISAETCA
¢uHaHCOBass HHPOPMAILIUS, OT €€ Ka4eCTBa 3aBHCUT CTOMMOCTD ITPHBJICUCHHOTO KaluTalla
JUI OpraHW3allii, a TaK)XE BO3MOXKHOCTh IPUBJIEUEHHUS WHBECTUIMNA. B Hame Bpems,
HECOMHEHHO, HMH(pOpMauus WUIrpaeT pojib CaMOro LEHHOTOo pecypca. Eciam xommnanus
CMOKET TPEeJOCTaBUTh WHBECTOpaM HamOoJiee TIOHSTHYIO, JOCTOBEPHYIO, TIOJHYIO
nHGOPMALIUIO O CBOeM (PUHAHCOBOM MOJIOKEHUH, TO OHA SIBHO MOIYYUT IPEUMYIIECTBO B
KOHKYPEHTHOH OopnOe 3a (hrHaHCOBBIE pecypchl. MeXayHapOIHbIE CTaHAAPTHI CIyXatr
3TOM LU Topa3o Jydllle, YeM POCCUICKUE.

IMo dakty, Poccuiickas Oyxranrepckas OTYETHOCTh B OOJNBIIMHCTBE CIy4acB
WCTIONB3YeTCs Uil MPEAOCTaBIeHUsT MHPOPMAalMK B HaJoOroBble. M B meiaoM — 3TO HE
YAMBHUTEIBHO, TaK KaK OYEHb AJUTENBbHOE BpeMs pa3paboTkoil (hMHAHCOBOTO YydeTa
3aHuMasiocb MunucrepctBo ®@unaHcoB Poccuiickoii denepanuu. A ero ueiaud sSBHO
OTJIMYAIOTCS OT 1eJIei MHBECTOPOB M cOOCTBEHHUKOB Omn3Heca. [loaToMy ynpaBneHueckne
pelIeHns] B KPYITHBIX POCCUICKUX KOMITAHUAX MPUHUMAIOTCS HA OCHOBE YIPABIEHUECKOM
OTYETHOCTH, KOTOpas COCTaBIISETCS 1O OCOOBIM TIpaBHJIaM I KaXIOW pPOCCHUHCKOH
komrmanud. Ecnum KoMmaHusM HEOOXOAMMO TpHUBJIEYb 3a€MHBIH  KamuTal, ToO
npeuMyllecTBaMu  OOJIaZal0T Te, KOTOpBIE MOTYT THPEACTaBUTb  OTYETHOCTD,
COCTaBJICHHYIO TIO MEX/TyHapOJHBIM CTaHIapTaM.

OTO He ecThb XOpOIlo, BeAb 10 TeX IOp, IOKa Takas cuTyalus OyIeT CyLIecTBOBATH,
poccuiickue KoMnaHuu OyayT 0Osi3aHbI COJEPKATh IITAT COTPYJHHUKOB JJIsl COCTaBICHHS
pPa3HBIX THIIOB OTYeTHOCTeH: ympasieHueckoir, PCBY u MC®O. KonedHo, mjis pbIHKa
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TpyJa 3TO XOpOIlee SIBIICHUE, OJHAKO ATO IUIOXO I KOHKYPEHTOCIIOCOOHOCTH U
3¢ (HEeKTUBHOCTH POCCUIICKOTO OM3HECA.

Xodercsi BEpUTh, UYTO TMPOIECC COMMKEHUS POCCHUCKOH W  MEXIyHapOJHOM
OyXralnTepcKuX CHUCTeM OyJeT MpOoIOIDKAaThcs. Pe3ylbTaToM 3TOrO IMpollecca CTaHEeT
BO3MOXKHOCTh MCHEE 3aTPaTHOM IO BPEMEHU M YEIOBEUCCKUM pecypcoMm, Ooliee JeTKoi
MMOATOTOBKMA OTYETHOCTH II0 MEXKIYHAapOIHBIM CTaHAapTaM (WHAHCOBOH OTYETHOCTH
POCCHHCKAMH KOMITAHUSIMH, YTO ITO3BOJIUT MM HCIIONB30BaTh B IOJIHOW Mepe IHPOKHE
BO3MOXKHOCTH, KOTOPBIC MPEITIOKEHBI MEXKTYHAPOIHBIMU PHIHKAMH KalUTaa.

Kpowme toro, nanbHetimias pazpadborka poccutickux [1BY u npubmnkenue nx k MCDOO
OyZer CTHUMyIUpOBaTh pa3BUTHE MOJHOLIEHHOTO (UHAHCOBOTO pBHIHKA B  CaMoOil
Poccuiickoit @enepanuu.

K coxanenuro, moka uTo BCE 3TO OCTACTCS JIMIIE OJaruMU MOXKEIaHUSIMH,
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Abstract: in the modern world, in the conditions of the development of information
technologies, an increasing role for accounting work is played by various information
systems. The market offers various methodical information systems for accountants, which
allow you to quickly and remotely update the knowledge of the accountant. Typically, such
systems are offered by publishers, issuing magazines and newspapers in the field of
accounting, and developers of software for economic purposes. However, the proposed
systems often do not contain all the necessary information in the complex, and the
accountant is forced to address to different sources of information simultaneously.

It is necessary to create a single methodological information system that covers all the
needs of a "standard accountant”. This system should not only be relevant, but also
economically feasible for an average commercial enterprise.

Keywords: accounting systems, model, information economy.
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Annomauusa: 6 cospemeHHoOM Mupe 8 YCIL08UAX Pa3sUumus UHGOPMAYUOHHBIX MEXHONOULL 8Ce
bonvuyio  pors O Gyxeanmepckou pabomvl USpAOM  paziuyHble UHGOPMAYUOHHBIE
cucmembl. Ha pwinke npeonazaiomes paznuutvle Memooudeckue unghopmayuoHHble cucmembl
0ns Oyxeanmepos, Komopbvie NO380NAI0M ObICMPO U YOANEHHO AKMYAIU3UPO8aAMy 3HAHU
oyxeanmepa. Kax npasuno, makue cucmemvl Npeonaealomcs  U30AMENbCMEAMU,
BBINYCKAIOWUMU JICYPHATBL U 2A3eMbl 8 0011IACMU OYX2aANMeEPCKO20 Yuema, U paspadomuuxamu
NPOSPAMMHO20  0DecheueHus IKOHOMUYecko2o Hasnavenus. (OOHaKo, npeonodceHHbie
cucmembl, 3ayacmylo, He cooepicam 6cell HeobXooumoll uHgopmayuu 6 KoMHieKce U
Oyxeanmep GulHyHCOeH 0OPAWAMBCA K PASHLIM UCIOYHUKAM UHGOPMAYUuU OOHOBPEMEHHO.
Heobxooumo  coz0anue  eOunoti  memoouueckou  UHGOPMAYUOHHOU  CUCTEMb,
noKpbwisaroueli 8ce NOMPeOHOCMU «MUN0BO20 Oyxeanmepay. Oma cucmema OOIHCHA
Oblmb  He  MONbKO — AKMYAIbHOU, HO U IKOHOMUYECKU  YenecooOpasHou O
CPEOHeCmamucmuieckoe0 KOMMEPYECcKo20 NPeonpusimus.

Knioueswie cnosa: 6yxeanmepckue cucmemvl, MOOe1b, UHPOPMAYUOHHAS IKOHOMUKA.

The information economy confronts the accounting systems with new problems and
goals. For example, one of the main problems today is the integration of existing types of
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accounting in national systems: tax, management, financial, social. In addition, due to the
transformation processes of accounting and auditing systems, the requirements and
functions of accounting workers are changing, which today must not only be able to work
with accounting information systems, but also be able to model, modify and analyze them.

Applied information technologies have a significant impact on the development of
accounting systems due to their relevance in the field of accumulation and systematization of
accounting information. That in general form forms the basis of the information economy.

The study of issues related to the formation of information systems in the economy is
becoming increasingly important, since the very principle of information generation has
special characteristics. For example, in the comparative ease of information creation, its
reliability is difficult to determine, and the absence of barriers to its dissemination is often
put in opposition to its controllability. Obviously, this affects many decisions, especially
when it comes to accounting information, the level of reliability and controllability is a
matter that constantly occupies the minds of both researchers and accounting specialists.

In fact, strengthening the capabilities of mankind in the perception of information with
the help of the means of accelerating the transfer of information (telephone
communication, personal computers, the Internet, cloud technologies) created by him
inevitably changed the very nature of its perception. Selecting the most frequently
repeated in the information elements and regular links with them, it became possible to
formulate certain norms and standards, in comparison with which actual events can be
evaluated. Such special characteristics served as the basis for the creation of global
principles, rules and standards for accounting and auditing, which was the impetus for the
transformation of the global financial system.

Information economy is a fundamental background for the development of the global
financial system, since in general the financial system operates exclusively with information.
Starting with deposits that contain information about the amount of money held by an
economic entity, up to complex processes of high-frequency trading algorithms. Table 1
shows the main steps that contributed to the transformation of the financial system.

Table 1. Transformation of the financial system

Stages of transformation of the Subject
N - - Phase
financial system
Systematization and authorization As;\(l)?:tigi](?r! of
1 of the entire retail securities 1971-1973 o |
market Securities Dealers
(NASDAQ)
the Black-Scholes
2 the creation of a global option option pricing
pricing concept model
1973-1981 System analysis and
development of automated control y Y
. program
3 systems for internal processes of
enterprises development
P (SPAG)
Standardization of principles for Fina::::?;TTREfnoa:tin
4 the transfer of accounting 1981- Nowadays P g
information Standards
(IFRS)

Source: [1].
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The global financial system in the global space defines the framework for legal
relations between various public institutions and formal and informal economic entities,
which together contributes to the intensification of international flows of financial capital
for the purposes of investing and financing trade and business. At the same time, it seems
obvious that the influence of, first of all, the accounting information on the financial
system was strengthened at the end of the 19th century. during the first wave of
globalization of the economy. This stage is characterized by the development of central
banks, multilateral treaties and intergovernmental organizations aimed at increasing the
transparency, regulation and efficiency of international markets and information that is
rotating on them.

In the middle of XX century. IBM engineers developed software templates for
payroll and accounting purposes. At the same time, data was stored locally, unlike the
mechanical punch cards that existed at the time. This allowed us to talk about the
created programs as working in real time mode, since there was no longer a need for
long processing punched cards. This direction has been widely developed in the field
of management accounting. However, it should be noted that the basis for creating
such templates was the large spreadsheets used in accounting at the dawn of the
development of computer technologies [2].

The process of globalization in the last two decades has created the conditions for
international convergence in financial reporting. As a result, more than 100 countries, with
both developed and emerging economies, either completely switched to International
Financial Reporting Standards (IFRS), or obliged public companies to apply IFRS for the
preparation of financial statements.

It seems that, theoretically, the adoption of IFRS has a number of advantages for
investors, for example, providing more relevant and internationally comparable financial
information and increasing the efficiency of concluded contracts between counterparties.

International standards affect national accounting in two ways: by partial
implementation in legislative requirements and local standards, or by directly adopting full
IFRS for a significant number of enterprises, for example, credit institutions.

As for the reforms carried out in this country in this direction, they significantly
complicated the achievement of the set goals. For example, as a result of the reform of
Russian education, training was reduced by one year (the transition from a five-year
training of specialists to a four-year one), an independent direction of bachelor's training
in the specialty "Accounting, Analysis and Audit" was abolished, and so on.[3]

In our opinion, all of the above cannot have positive consequences for the
implementation of educational programs and training of specialists in the field of
accounting.

At the same time, accounting information systems (AIS) remain a vital component of
the accounting profession. In the development of any modern national accounting system
today, the following common features are obvious (Figure 1).

Understanding the value Implementation of

Computerization of AIS to convert data internal control.
systems and rethinking

of accounting into financial the importance of
information insurance services

Fig. 1. Features of modern national accounting system
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In turn, AIS not only support accounting and financial business processes, but often
create information that is useful not only to accountants, for example, to entities engaged
in marketing, manufacturing or human relations activities (Table 2).

Table 2. AIS information

Application of AIS information
Demand trends, number of fixed assets and
Supply chain warehouse management, supplier relations
management
Cash and asset management, multi-firm and
Finance multi-currency management, summary of credit card

transactions

Sales management and sales forecasts, customer

Marketing relationship management

labor force planning and employment

Human resources
management, payroll and management reports

Inventory summaries, product cost analysis,

Production . . .
material consumption planning

[1]

Against this background, the transformation process can be very useful for those
financial systems that have the right strategy and are permanent.

In addition, an increase in the share of automation of accounting and auditing processes
in the financial system provokes an increase in the demand for IT professionals in the
financial industry.

In turn, the use of cloud computing will allow small businesses to outsource some
business processes that cannot be implemented or are inappropriate for self-
implementation.

Also, enterprises will be able to operate using higher computing power.

In general, the relationship between business processes based on information can be
presented in the form of a situational map (Figure 2), which shows the main ways of
interaction of all participants and users of the accounting system.
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Fig. 2. Users of the accounting system [4]

In such circumstances it is quite obvious that it is accounting information and
accounting information systems that should fulfill one of the most important tasks - to
predict and reduce the risks of crisis phenomena.

In the modern world, in the conditions of the development of information technologies,
an increasing role for accounting work is played by various information systems. The
market offers various methodical information systems for accountants, which allow you to
quickly and remotely update the knowledge of the accountant. Typically, such systems are
offered by publishers, issuing magazines and newspapers in the field of accounting, and
developers of software for economic purposes. In our opinion, the proposed systems, often
do not contain all the necessary information in the complex, and the accountant is forced
to apply to different sources of information simultaneously.

In our opinion, it is necessary to create a single methodological information system
covering all the needs of a "standard accountant." This system should not only be fully
comprehensively filled and relevant, but also economically feasible for the average
commercial enterprise.

Given the current needs of the accountant (and the company's management), we
believe that the methodical information system (MIS) must meet the following criteria:

1. Subject integrity and fullness.

MIS should contain a sufficiently large number of materials (articles) on accounting
and taxation. Methodical materials of the system must have subject integrity and cover all
typical areas of accounting at an average commercial enterprise.

2. Reliability.

Materials of the information system must be reliable. Reliability can be supported by
references to legislation, arbitration practice,

letters from ministries and departments, etc. The author's opinion in articles should be
clearly indicated, so as not to mislead the users of the system.
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3. Universality.

I1As should be targeted at a wide range of users. It should not be unnecessarily
specialized for a particular industry, peculiarities of non-typical accounting, and so on.

4. High professional level.

Materials of the information system should be oriented towards a professional
accountant, who uses them constantly in their practical activities, and not only for the
purpose of training.

5. Availability of the presentation of the material.

Materials of the information system should be understandable to the user who has a
specialized education and who knows the basics of accounting and taxation. Articles
should be written in an accessible language, not overloaded with unnecessary information,
be as brief and informative as possible, do not require much time for reading and studying.

6. Ease of use.

The HA should have a clear structure. It should have a convenient advanced search,
through which the user could easily find the necessary material. To work with it, no
further training is required. The interface of the system should be convenient, pleasant,
intuitive, with the ability to print necessary materials, create bookmarks, forward links to
other users, and so on.

7. Practical value.

Practical examples on accounting and taxation should be applicable in practice,
materials should contain information about: situations that exist in practice; situations,
which most often cause questions from accountants; ambiguous situations, and so on.

The articles should be written by experts in the field of accounting and taxation,
who have extensive practical experience in the field of accounting, accounting
consulting, and so on.

Since the vast majority of accountants use the accounting program for daily work, it is
desirable that the information system also contain information on how to reflect a
particular situation with the help of this program.

Articles describing the specifics of registration of accounting situations in the
accounting program, along with theoretical aspects, in our opinion, significantly enhance
the practical value of MIS.

8. Relevance.

The materials of the 11As should be current and contain the publication date so that the
user can assess how relevant the information he receives.

It is desirable that the system has a news feed, from which the user could learn about:
news of legislation, developments in accounting and taxation (major seminars,
conferences, etc.), technical innovations in the field of information technology (new sites
and services on the network Internet, development of software solutions, etc.), related to
accounting, and so on.

9. Accessibility for use.

As a rule, today MIS are offered to users in electronic form. In paper form, only
magazines, newspapers and books are offered. And even then, it is now difficult to find a
magazine, newspaper or book that would not be offered in an alternative electronic form.
Another question is that many users prefer to read the paper version, because of the habit,
or because of the limitations of technical capabilities. MIS, offered in electronic form, can
also be offered on various media, such as: a compact disc, a portable storage medium (a
so-called "flash drive™), access to the site.
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It is assumed that access to the site on the Internet is the best option for since it is
possible from any computer (it is enough to know the login and password), and the system
can be updated almost daily, whereas the exchange of such information carriers as a
compact disk or "flash drive" occurs mostly twice a month.

However, technical restrictions on the use of the Internet in Russia are still quite
common, so we will consider that the information system offered on two media at the
same time is the most accessible for use: a website on the Internet and a CD-ROM (or a
"flash drive").

10. Possibility of individual consultations.

Typically, the accountant is looking for a specific "his situation” in information
systems, but it has individual nuances that are not described anywhere. In this case, the
accountant requires an individual consultation on his problem with the relevant specialist
(consultant, auditor, lawyer). If the MIS offers the user the opportunity to consult with
such professionals, this is a significant advantage of the information system.

11. Feedback.

Many users of the information system may be interested in feedback from the
developers of the system to: report errors; express a wish or gratitude; suggest to consider
an interesting situation that is absent in the information system, etc. Therefore, any
modern information system should provide an opportunity for feedback.

12. Economic feasibility.

One of the most important criteria is the cost of the information system. No matter how
perfect the IlA, the head of the organization deciding to purchase it will correlate the
possible benefits from its use with the costs of acquiring and maintaining the system.

As a rule, the cost of the information system consists of the cost of the system itself, as
well as the cost of its maintenance.

The cost of the information system itself can depend on the amount of information
(information blocks) to which the user will have access. In this regard, system developers
can offer various tariff plans, for example: "Small Enterprise”, "PROF Tariff", etc., in
which a set of specific information blocks is offered.

In addition, the cost of the system can depend on the number of jobs on which it will
be used.

The cost of escort is in most cases offered on a subscription basis in the form of
monthly payments.

With regard to assessing the economic effectiveness of the application of the
information system, it is not easy to assess it. But you can try to do this using the known
methods used to determine the economic effect of the IT project implementation [5].

Most often, three main financial methods are used to determine investments in an IT
project:

- NPV (Net present value) - net present value or net present value;

- IRR (Internal rate of return) - internal rate of return, or internal rate of return;

- Payback - the payback period of investments.

The classical approach to the investment project implies a certain sequence of actions
to assess the future effect, thus, it is necessary:

- ldentify specific areas where it is possible to obtain benefits from the introduction
(reducing inventory stocks, accelerating the turnover of funds, increasing the rhythm of
production, etc.);

- estimate the likely cost savings in these areas without introducing the system in
guestion, using some other means;
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- Estimate the likely cost savings in these areas in the case of the implementation of the
system, determine the elements of the revenue stream and the time of their receipt during
the project;

- Calculate the complex of classical indicators of investment projects (Net Present
Value, NPV, Internal Rate of Return, IRR, Payback Period, PP), Value Added (Economic
Value Added, EVA) );

- with a positive NPV, carry out an analysis for sensitivity, indicating that the project

is able to withstand the risks of postponing the expiration dates and exceeding costs;

- To distribute the costs associated with the project, by departments and correlate them
with the budgets of the units.

However, this "scenario™ has significant drawbacks. The fact is that the weaknesses in
calculating NPV and PP are the great importance of the discount rate, which is determined
exclusively by experts, and, more importantly, the lack of accounting for project revenues
outside the payback period under consideration.

Finally, the biggest problem with classical methods is that they take into account only
the direct benefits of implementation, but it's hard to argue with the fact that in fact it is
only the "tip of the iceberg" effects from the implementation of the ERP system [4].

It is clear that the larger the automation project, the greater the percentage of possible
benefits relates to the category of indirect.

World experience in operating the company's management systems shows that the
main benefits lie in the field of indirect, additional effects, second-level effects. These
include:

- organizational changes (distribution of duties and responsibilities);

- increase in efficiency and regulation of processes (production and financial
discipline);

- a single information space (reliability and accessibility of information);

- reducing the risk of making an erroneous management decision;

- standardization of processes, documents, reporting, support of IT systems.

Thus, the management of the company deciding on the acquisition of the information
system should take into account both direct and indirect benefits from the acquisition and
implementation of information systems for accounting.
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