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IX MexayHapoaHas cTyleHYecKasi Hay4Hasi KOH(epeHuus

«CTYJEHUYECKHI HAYUYHBINA ®OPYM 2017»
I'my6oxoyBaxaemble kouieru!

YBaxxaeMble YIaCTHHKH dopyma!

Wroru [X MexayHapoJHOTO CTyIeHUeCKoro HayuHoro gpopyma 2017 r.,
npomenero ¢ 1 nexkabps 2016 r. mo 1 mrons 2017 .

CryneHueckuil HayuyHbIH (OpyM IPOBOIUTCS B /IBa dTara:

1. Ilpuem pabot, pa3melnienue u oocykaeHue Ha caidte https://www.scienceforum.ru/

2. [IpoBenenue 3aceanms JIyqIIUX CTYACHTOB IO UTOraMm npoBenenus popyma (Hayunsrii mapk
MI'Y, Mockga)

OprroMuTeT, peakuus xKypHaia « Mesx1yHapoaHbIN CTyIeHYeCKUI HaydHbIN BeCTHUK (MIMmaKT-
(akrop PUHI[ = 0,336) u Poccuiickas Axanemusi EcrectBo3nanus (MexayHapomaHas acco-
[UalKsl YYCHBIX, MPeroaBaTelicii U CrelraIrcToB) O1arofapuT BCeX CTYACHTOB, MPUHSBLIMX
yuactue B padbore ®OPYMA, a Takke npenojgaBateiicii 3a OOJbIIy0 paboOTy, MPOBEACHHYIO
B pamKkax ¢opyma!

C KaxIbpIM TOIOM MexTyHapOIHBINH CTY/IEHYeCKH HayyHBIH (DOpyM NpHUBIEKAaeT BCce OOJbIIe
YYaCTHUKOB M3 pa3HbIX yroykoB Poccuu u cTpan OIMKHETO U AaJIbHETO 3apyOekKbsl.

Kaxxnplii ceqyronmii crygeHueckuii popym pacimpsieT He TONbKo reorpaduyeckue, Ho M TeMaTuye-
CKH€ TPaHMLIbI, 3aTparkBasi Camble aKTyaJlbHbIe TIPOOIEMBI BCEX OTpacieil COBpPeMEHHOM HayKH.
Hamnpomenmewm popyme 2017 roga padotaio 634 HaydHbIe CEKITIH 10 23 HAYYHBIM HAIIPABIICHUSIM,
OBLIO MpeacTaBiIeHo 9536 noKIamoB.

s cpaBaenus, Ha Dopym-2009 Owuto mpeacrasieHo 408 MOKIIaI0B.

B o0Ocyxaennn 10KIa10B IPUHSIIH ydacTue 5799 yenoBex.

Ony6nukoBaHO Ha caiite 6onee 28828 KOMMEHTapUeB U BOIIPOCOB.

B c¢Bsi3u ¢ o TUM MOXKHO C YBEPEHHOCTBIO 3asBUTh, YTO IX MexayHapo/Has CTyleHuYecKasl Ha-
yuras koapepernus «CTYIEHUECKMI HAYUHbBIM ®OPYM 2017y sBuscs manboiee Mac-
mTaOHOW 1 TIPeACTaBUTENBHOMN CTyCHYECKON HaydHOU KOH(epeHImeii!

[To pemenwuro [Ipesunnyma Poccuiickoit Akanemun EcrectBo3nanus (PAE) crynenTs Harpaxkie-
HBI AUIUIOMaMH B TPEX HOMUHALIUSX:

® «(3a JIyulIyIo CTYICHYSCKYIO HayuHYyt0 paboTy» — 1268 nokianoB

® «3a JTyYIIyro CTyJeHUYECKYIO0 HayqHYIO paboTy, BRI3BABIIYIO HAUOOIBIIHIA (110 YHCITY MPOCMO-
TPOB) HHTEPEC YUACTHUKOB — 21 JoKIazm

® «3a akTHBHOE y4yacTue B pabore ¢popyma» — 21 cTymeHT

B pamkax [X MexayHapoaHoii cTyaeHueckoi anekTpoHHol HayuHoil koHpepenmn «CTYIEHYE-
CKUM HAYYHBIN ®OPYM 2017 3aperucTpupoBaIi CeKIHo 634 HayuHBIX PyKOBOIHTEIIS.
Jlyumme pyxoBomurenu cekiuii dopyma — 344 denmoBeka — HarpakaeHsl muriomamu PAE
«3a pyKOBOJICTBO Hay4HO-MCCIIE0BATENLCKON PaOOTON CTYACHTOB MEX 1yHapOIHON 3JIEKTPOH-
Hoit HayyHOH KoH(pepeHn «CTYJEHUYECKNU HAYUYHBIN ®OPYM 2017».
PykoBoautensim BY30B BbIIaBaiuCh CBHIETEILCTBA, IOTBEPIK/IAIONINE YIaCTHE CTYICHTOB H
corpynHukoB BY30B u paboTy B KauecTBe COOpPraHU3aTopoB Gopyma.

Jlyuymne cTyaeHTsl ObUTM HarpakKJAeHbl TUIJIOMaMU Ha OCHOBAaHUU PEIIEHUN PYKOBOAMTENEH
cekuui, pemennn Oprrkomurera Gopyma (peKOMEHIAIMH YIaCTHUKOB (pOpyMa U CTATHCTUYE-
CKHX JaHHBIX KOMMEHTHPOBAHUS W MTOCEIIaeMOCTH CTPAHHUIl aBTOPOB).

Jlyumme pyxoBogutenn HUPC Obutu npuriamiess! 1is BEICTYIUICHHS ¢ JOKJIaIaMy U JJIS BPY-
YeHMsI AUIIIIOMOB Ha MeXyHapOAHYIO HAYYHYI0 KOH(PEPEHIHIO « AKTyaJIbHbIE BOIPOCHI HAYKH
u obpazoBanus» I. Mocksa (yi. CanoBasi-Cracckas, a. 21/1).

3acenanue popymaTydIInX CTyJACHTOB C BpyYSHUEM JUTUIOMOB Ty YIIIUM CTYZCHTaM ObLIO IPOBEICHO
1 mrons 2017 (Mocksa, Jlenunckue ropsl, Hayunsiit mapk MI'Y). B 3aceqanuy npuHsim yqactie
oomee 130 crynenToB u3 42 ropomoB Poccuu u ctpan OmmxHETo 3apy0exbs, 28 pyKoBOIUTEIeH
cekimii. Bo Bpemst paboThl 3aceanust ObUIH 3aCyIIaHbl 48 TOKIIAI0B CTYJCHTOB, TOPKECTBEHHO
HarpaxJeHbl IUTJIOMaMH 32 JYUIIYIO CTYAEHYECKYI0 paboTy 49 cTyneHTOB.
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C 1 anpesnst 2017 1. KayKAbIHA CTYIEHT, IPEICTaBUBIINHA paboTy Ha POPYM, MOXKET MTOTYIHTh HMEH-
HOW cepTU(HKAT ydacTHHKA (GopyMma, cChlIKa JUIS MONY4YeHUsl cepThduKaTa omyOIMKoBaHA Ha
caiite popyma (www.scienceforum.ru) Ha CTpaHHIIEe ¢ Pa3MELICHHON paOOTOM.

Marepuansl X MesxtyHaponHoil cTyneHueckoil Hayunoii kondepenrmn «CTYIEHUECKUN
HAVYYHbII ®OPYM 2017» GyayT Omy6IMKOBaHEI B IBYX BAPHAHTAX:

[My6nukanms B [IpuioxkeHnn K xKypHany «MeKayHapOIHBIA CTyAEHUSCKHH HAyYHBIH BECTHHUK»
(M3maeTcs Kak B JJMEKTPOHHOM, TaK M B IIEYaTHOM BHJE, pa3MeIIaeTcsi Ha caiite AkaneMHuu
WwWw.rae.ru B cB00OOIHOM JI0CTy1Ie, HH(pOopMaIys 00 ormyOIMKOBaHUHU Oy/IET BhICIAHA CTYICHTaM).
[yommkanusi craTbl B sKypHajde «MeKIyHApOIHBIH CTyIeHYeCKH Hay4YHBIH BeCTHHK)»
(PUHIL = 0,336) 03 10M0JIHUTEILHOM OTLIATHI. MaTepuasibl Jist Oy OJINKOBaHU S IPUHUMAKOTCS
CTpOTO MO TpaBuiaM XypHana uepe3 Jluunplii noprdens aBropa https://www.eduherald.ru/.
OO0parraem Baiie BHUMaHue, 4TO TpU JOOABJICHUU CTAaTbU uyepe3 JIMYHBIA mopTdenb B rpade
«Ormutata» HEOOXOIUMO MPUKPENUTH (aiyl ¢ HampaBUTEIBHBIM MMUCBMOM OT PYKOBOAMTEISI CEK-
ud. JKypHas u31aeTcsi Kak B J1eKTPOHHOM, TAK M B I€4aTHOM BHU/ie, pa3MelaeTcs Ha caiiTe
AKajJeMHH WWW.rae.ru B cBo0O/HOM jaocTyne, uHdopmanus o0 onydjankoBaHuu OyaeT
BBICJAHA CTYIEHTaM, 3aKa3bl HA BBICHIIKY MEYATHBIX IK3EeMILISIPOB Oy1yT NPHHHUMATHCS
nocJie U3AaHUs KyPHAJIOB.

Ot umenn Poccuiickoit Akanemun EcrectBo3znanust u Oprrkomurera X MexyHapoaHOH cTy-
JICHYECKOW Hay4YHOH OyaromapuM BCeX YYaCTHHKOB 3aceaHMs JTYUIIUX CTYICHTOB 32 aKTUBHOE
yudacrue!

Bamm noxenanus 1 0T3bIBEI 0 padote hopyma MpockM HalpasisTh 10 ajapecy stukova@rae.ru.
[purnamaem Bac npussaTh yuactue B padore MexayHapoaHoro cryneHueckoro ¢popyma 2018,
KOTOPBIA TPaAUIIMOHHO HA4YHET CBOIO padoty ¢ 1 nexabps 2017 r. [Tonpobuas nnpopmarms 00
YCIOBUSIX MPOBeACHUs popyMa OyAeT BbICIaHa AOTIOJHUTEIBHO TI0 JIEKTPOHHOW MOYTE BO BTO-
poti monoBune HOsIOpst 2017 1.
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COXPAHEHUE M 3AIIAUTA UCTOPUYECKOM 3ACTPOMKH PAMOHA
GAIIOYASTHUE» B HU’KHEM HOBI'OPO/IE

Kpsinacosa E.A., Ctpeaxos /I.1O., CmupHosa E.B.
@I'BOY BIIO Hudicezopoockuil 20Cy0apcmeentbiil apxumekmypHo-CmpoumenbHblil yHueepcumemn
(HHI'ACY), Huorcnuu Hoseopoo, e-mail: krylasova.ekaterina@yandex.ru

JlaHHas1 cTaThs MOCBSIIEHA BOIIPOCY COXPAHEHUS TAMATHUKOB KYJIBTYPHOTO U HCTOPUYECKOTO HACHIeInsl, KOTO-
past cTasia O4eHb aKTyaJIbHOM. 3aroyasHue SBISETCS OAHUM M3 CAMBIX CAMOOBITHBIX PAOHOB B LICHTPAIBLHON YacTH
ropoja OT HCTOPUYECKUX, KYJIBTYPHBIX U IPUPOAHBIX ocobeHHOCTEel HanamadTa. YTo mociyKuiio IpUInHON JUist
BBIOOPA 30HBI B KA4€CTBE 00BEKTA HCCIe0BaHuUs. ECTh MHOTO I€0JIOrHUeCKHX POIIECCOB Ha JIFOOOM Pa3BUTOM paii-
oHe. HekoTopble U3 HUX CTAHOBATCS aKTUBHBIMHU, HO HEOIArONpHUATHBIC WM JIAKe OMACHBIE IS KYJIbTYPHbBIX 00b-
exToB 1 DOKO-cuctembl. CrcreMa HHKEHEPHOM 3allUThI ABJISETCS HEOThEMIIEMOM YacThIO JEATEILHOCTH IPYIIIIbI
110 YIPABJICHUIO ONMACHBIMH HPUPOAHBIMU TPOIECCAMU U SIBICHUSIMHU. B cTarthe MomuepkuBaeTcs HeoOX0AUMMOCTh
coxpaHeHus ucropuueckux mect Hiwkaero HoBropoma. ABTOpbI OIUEPKUBAIOT HEOOXOUMOCTh COXPAHEHHS ap-
XHUTEKTYPHOTO aHCAMOJIsl M NIPUBJICUCHHS] BHUMAHUS TYPUCTOB K YHHKAJIBHBIM HCTOPUYECKUM 0ObekTaM Hivkuero

Hosropona.

KuroueBrble ciioBa: HCTOPUYECKOE Hac/ielue, peMeCJICHHUKH TOProBIbl, AIMCKas CJIOﬁOZla, HH/KEHEepHas 3aluTa,

YHHUKAJIbHOC SIBJICHHE

PRESERVATION AND PROTECTION OF THE HISTORIC AREA «ZAPOCHAYANIE»
IN NIZHNY NOVGOROD

Krylasova E.A., Strelkov D.Yu., Smirnova E.V.
Nizhny Novgorod State University of Architecture and Civil Engineering (NNGASU), Nizhny Novgorod,
e-mail: krylasova.ekaterina@yandex.ru

The given article deals with the issue of preserving the monuments of cultural and historical heritage which has
become very relevant. Zapochayanie is one of the most distinctive areas in the central part of the city from historical,
cultural and natural landscape features. That was the reason for choosing the area as the object of the research.
There are many geological processes on any developed area. Some of them become active but unfavorable or even
dangerous for the cultural objects and eco system as well. The system of engineering protection is an essential part
of the group activities for the management of hazardous natural processes and phenomena. The article emphasizes
the need to preserve the historical sites of Nizhny Novgorod.

Keywords: historical heritage, craftsmen, traders, settlement, coachmen, historical background, engineering protection,

unique phenomenon

The current interest in the problem lies in the
fact that nowadays the issue of preserving the
monuments of cultural and historical heritage
has become very relevant. Nizhny Novgorod
has a long history as a military fortress dating
back as far as 1221. The town has been
expanding over the time. The Nizhegorodsky
Kremlin gradually became surrounded by
the «Posad». They used to call this name
trading and craftsmen quarters. People settled
all around it to escape and hide inside its
walls. In the «quiet times» people settled at a
distance from the Kremlin. The part of Nizhny
Novgorod Posad located on the opposite side
of the Pochaina ravine was settled as early as
the 14™ century. A lot of craftsmen, traders,
coachmen and farmers built their houses and
parish churches there at that time [1; 2]. One of
the most ancient streets of the town, Ilyinskaya
street, for many centuries served as a core
complex of the area and became the main
constituent of the area plan of Zapochayanie.

The street's image reflects the basic typological
features of this area. Zapochayanie is one of
the most distinctive areas in the central part of
the city from historical, cultural and natural
landscape features. That was the reason for
choosing the area as the object of the research.
Our city has a long history as a military fortress
established in the 1220s. Over the time the
town has expanded. And it became surrounded
by the trading and craftsmen quarters (Posad).
People settled all around the area in case of the
enemy's raids to hide inside its walls. When
the times were rather quiet the townspeople
settled at a distance from the fortress, in the
areas on the opposite bank of the bank of the
Pochaina river (non-exiting today). The river
was enclosed in an underground pipeline.
There are 5 the most distinctive local objects
we consider: Yamskaya sloboda (Large
ravines), Nizhny posad, Milyoshka, Zaryadie,
Ilyinskaya merchant's quarter. The historical
and cultural area is bounded by Maslyakov
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street, Pokhvalinsky ravine, Nizhny Novgorod
Annunciation monastery, the Church of St.
John the Baptist.

Zapochayanie occupies about tenth of
central historic part of the Nizhny Novgorod
city area. It is housing almost half of all
cultural heritage objects of the city which were
included in the list of cultural heritage entities
of peoples living in Russia. The complete
information of the monuments of architecture,
history and structure making up the historical
background of the area is given on the map of
the historic area. It has preserved its historical
and cultural environment, represented not
only by separate buildings but the urban
development complex as well. It should be
noted that it makes a unique phenomenon of
Nizhny Novgorod.

Nizhny Novgorod is one of the largest
cities in Russia. The Rozhdestvenskaya street
has preserved its merchant flavor and profit
chasing spirit of a trade center of the city.
The largest banks, offices, numberless stores,
hotels, restaurants, and merchants’ mansions
were located there. As the time was passing by
the engineering protection and preservation
of the territories and the objects was needed.
There are many geological processes on
any developed area. Some of them become
active but unfavorable or even dangerous for
the cultural objects and eco system as well.
The system of engineering protection is an
essential part of the group activities for the
management of hazardous natural processes
and phenomena [3]. Needless to say that
Zapochayanie needed proper engineering and
geological studies and effective organization
of engineering protection. The tunnels
number 1 and 2 were installed to protect the
slope from the landslides in the early and
mid 1920s. Many skillful engineers such as
P.P. Bykov, A.L. Golubev, L.I. Verezubov and
professors A.A. Chernov and N.A. Alekseev
took an active part in engineering protection
of llyinskaya sloboda. Needless to say that the
role of engineering protection of territories and
the buildings was underestimated. Nowadays
the situation is improving steadily.

Today the specialists in this field state that
engineering protection of areas and buildings
should be «oriented not only to protect
of the population, but also to protection
of ecosystems in a whole. Engineering
protection of territories, buildings, and
construction objects, along with engineering
protection of people against emergencies, as
well as engineering environment protection,
consists of an essential set of practical safety

engineering organizational and environmental
activities that allow modern civilization to
function normally»[4, p.52].

One of the main features of Zapochayanie
is a large number of cultural heritage
sites (147) of considerable historical and
architectural value. It is very important
component of the information system as
a whole. The project Ilyinskaya sloboda
initiated by the government of the region
involved a big amount of restoration work on
churches and temples. Almost every structure
needed a detailed survey of their constructions
and foundations, design of new structural
elements and strengthening the existing
ones. Within the project they continued the
development of a basic historical architectural
plan of the area containing all the historical
information obtained as a result of historical
and archival research, assessment of the built
up areas and ground features in terms of their
architectural value.

Speaking about the structures dated back
as the 17" century it should be stressed that
they are worth paying special attention to.
«Orthodox churches can be divided into
several groups, depending on the differences
related with the functional features of the
temples, their types, volumetric layout design,
wall materials and the capacity»[5, p.103; 6;7].
Less than twenty stone residential merchant
houses (palaty) have been preserved. Three
of them are in our city: Chatygin's, Olisov's
and Pushnikov's. The establishment of the
Maryinsky Institute for Noble Maidens (today
the building of Nizhny Novgorod University
of Architecture and Civil Engineering) was
initiated by nobility of the city to mark the
marriage of Alexander II. The name to the
Institute was given in honor of the tsar’s bride.
The project Ilyinskaya sloboda involved a
big amount of rehabilitation and restoration
work on churches and temples of the area [8;
9]. Almost every building was in need to be
surveyed in detail and design new structural
elements. Grandiose work has been done
on landscaping, leveling and engineering
protection of the sites. The golden cupolas
of the Zapochayanie churches symbolize the
continuity of historical development of the
past and future of our city. The square of
National Unity became a great recreational
spot for the residence and the guests of Nizhny
Novgorod.

The tzars of Russia Catherine the Great,
Nicolas I, Alexander II paid the attention to the
image development of the city. The original
planning structure of Zapochayanie (dated
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back from the end of the XVII th century)
was signed by Catherine the Great. The fire
happened in 1839 burned down more than 30
houses in Ilyinskaya street, the reconstruction
was financed from the state budget by the
decree of Nicolas I. The design of the town
ensemble was carried out by the famous
architect G.I. Kizevetter. This ensemble
remains its originality even today. To promote
the city sightseeing and attract more visitors
to the cultural objects it is essential to create
more educational programs and teach more
people who are keen on local lore studies and
create tourist hematic excursions [10;11;12].

Some features of the Nizhny Novgorod
streets  (composition of a silhouette,
ensembles of the buildings, partitioning
of the facades, coloristic harmonies, etc.)
give originality to the city. However during
architectural and construction activity there
is a constant danger of loss the valuable
architectural heritage. Development the
concepts of «old» and «new» coexistence in
city's architectural appearance in general is
possible on the basis of the system analysis
to form the shape of its structural elements,
in particular such as historical street. Now
the new town-planning strategy has been
proceeding considering the value of the
historical environment and its preservation as
an information system, demanding carrying
out the policy of «protection of the historical
cities» with the measures of protection,
preservation, reconstruction, renovation,
restoration of heritage, its adaptation to the
modern conditions.

The special features to identify the
architectural appearance ofthe historical streets
depending on social and economic, town-
planning, space-planning, morphological
regularities of the city's development are:

—economic — stratification of society;
change of the buildings streets functions;
technical progress in processing construction
methods; fashion for styles; architectural and
construction regulations;

—reflection by the plan of 1769 the
irregular picturesque planning of Nizhny
Novgorod, by the subsequent plans such
as straightening the sections of the streets;
reductions of a city framework to regularity
at the maximum maintaining of the historical
structure of the streets;

— preservation of the central planning
kernel of the city —the Kremlin; transformation
of metro rhythmic composition of a silhouette
of the streets XVII — the middle of the XX th
centuries to the metric (the composition of a

silhouette developed due to the combination
of low rise housing construction with religious
architecture and it has changed with the loss
of dominants);

—presence on the cities’ streets the
greatest number of historical constructions of
the end of the XIXth century. Due to this fact
Ilyinskaya street is an example of the greatest
preservation of the environment fragments
of that epoch; constructions of the end of
the XVIII th century are present only on the
Bolshaya Pokrovskaya and Rozhdestvenskaya
streets; new buildings of the end of the XX
th — the beginning of the XXI st centuries
mostly on the Belinskaya street; the limited
number of such constructions are on the
Rozhdestvenskaya street; today the image of
the Belinskaya street is being formed by the
most dynamic way;

— development of the Nizhny Novgorod
architecture had the same tendencies as
the Russian architecture in general. Its
peculiarities are following: ensemble
construction of the XX th -XXI st centuries;
transformation of the rhythmic composition
of a silhouette to the metric due to the loss
of church ensembles and erection on their
place 4-5-storey buildings of the 1950s; to
standard building of the 1960-80s;copying the
architectural forms; search of the additional
territories to develop street functions.

People coming to Nizhny Novgorod
shouldn’t miss the Rozhdestvenskaya street
because many excursions start from this spot
and show the historical value and background
of the old city. To draw a conclusion, it should
be stressed that architectural and cultural
heritage of the city of Nizhny Novgorod is a
unique reflection of the major events in the
social and cultural history of the country. The
reconstruction of the territory of Zapochayanie
gives ample grounds to consider this site as
one of the main tourist attractions. The authors
note that such historical objects as Ilyinskaya
sloboda should be paid special attention.
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AWJIAHT BBICOYAWIIWH — IPYT WJIA BPAI'?

Kounesa B.A.
Cegepo-Ocemunckuii 2cocydapcmeennblii ynusepcumem um. K.JI. Xemaeypoea, Braoukasxas,
e-mail: v-kochieva@mail.ru

B crarse npuBORUTCS ONMHCaHHE OHOIOTHYECKHX 0COOCHHOCTEH! aifimanTta BeIcodaiimero. Poxuna storo aepe-
Ba — CeBepHblid KuTail. 310 epeBo ycnemHo akkimmaTusnposanoch B EBpone u B Poccuu. MHorue y4ueHoe cumra-
0T €r0 OIACHBIM MHBA3MOHHBIM BHJIOM. AWMJIAHT BbICOUAMIINI IIMPOKO UCIIOIb3YETCs B KUTAHCKON MEIMLIMHE, TaK
KaK BO BCEX €T0 OpraHaX COAepKaTcs OMOIOTHIECKH aKTHBHBIC BEIIECTBA — JyOMIbHBIE BEIECTBA PA3INIHON IPH-
POJIbI, ANKaIOHIbI, CATIOHUHBI, TJAKTOH CUMapyOUH, KyMapUHOBBII T€TE€pO3H ], CTEPUHBI, TOPbKHE BEILIECTBA, B YaCT-
HOCTH — YHHUKAaJIbHOE BelecTBo ainantut. B Pecniyonuke CeepHast OceTnsi-AaHus a. BBICOYAHIINI IIUPOKO pac-
MPOCTPAHEH U NPEACTABIAET PeCypCHbI MHTepec. IIpoBeieH SKCIEPUMEHT, B PE3ylbTaTe KOTOPOro yCTAaHOBJIEHA
GakTepHoCcTaTHYeCKask aKTUBHOCTb DKCTPAKTOB JIUCTHEB a. BbICOUAliIero B oTHomeHuu St. aureus. Ham npencrout
BBISICHUTD, YEro OOJbILe IPUHOCUT alJIaHT — BPe/a MU MOJIb3bI?

KuioueBble cj10Ba: ailJIaHT BbICOYANHIINI, MHBA3HOHHBII BH/I, IPOTUBOMUKPOOHAS] AKTUBHOCTH

AILANTHUS ALTISSIMA — FRIEND OR FOE
Kochieva V.A.

The article describes the biological characteristics of the Ailanthus altissima. The homeland of this tree
is North China. This tree has successfully acclimatized in Europe and in Russia. Many scientists consider it a
dangerous invasive species. A. altissima is widely used in Chinese medicine, as all its organs contain biologically
active substances: tannins of various nature, alkaloids, saponins, lactone simarubin, coumarin heteroside, sterols,
bitter substances, in particular — the unique substance of ailantine. In the Republic of North Ossetia-Alania A.
altissima is widespread and represents a resource interest. As the result of the conducted experiment was established
bacteriostatic activity of the leaf extract of the A. altissima in relation to St. aureus. We have to find out what more

North-Ossetian State University named after K.L. Khetagurov, Viadikavkaz, e-mail: v-kochieva@mail.ru

Ailant brings — harm or benefit?

Keywords: tree-of-heaven, invasive species, antimicrobial activity

OOBEKTOM HAIlero HCCICAOBAHUS  SIB-
JseTcs aljdaHT Bblicouammid (Ailanthus
altissima (Mill.) Swingle).

Cucremarnka mmo TaxtamksH [6]:

Ortnen LBetkoBrie (Magnoliophyta)

Kuaacc /IBynonsusie (Magnoliopsida)

Mopsinox PytouBerHsie (Rutales)

CemeiicTBO Cumapy0OoBbIe
(Simaroubaceae)

Pon Aiinanr (Ailanthus)

AMNTIaHT BBICOYAUIITUN — JEPEBO BBICOTOM
20-25 MeTpoB (WHOTJA BCTPEUAIOTCS JK3EM-
IUISIPBL, JOCTUTAIOIINE U 35 METPOB B BBICOTY).
CTBON IUIMHAPUYECKON (POPMBI, TOIIHMHOMN
He Ooznee 50 cCaHTUMETPOB, MOKPHIT TOHKOM
CBETJIO-CEPOH KOPOH C PEIIKUMU MEJIKHMH 3a3Y-
Opunamu. KpoHa MOJIOJIBIX JIEPEBbEB HIMPOKO-
nUupaMujalibHasl aKypHasi, y CTapbiX — pacKu-
nucto-marpoodpasznas. [IponomKUTeNbHOCTD
JKU3HU JIepeBa B MpEJIeNax CcTa JeT.

JlucThbs aiilaHTa CIOXKHBIE, HEMAPHOTIEPH-
CThIE, HAIIOMHUHAIONIHE IajgbMoBble. OHU JI0-
BOJIEHO KPYITHBIE, UHOT/IA JIOCTUTAIOT B JUTHHY
60 cM, a y MOPOCIEBBIX HK3EMIUISIPOB MOTYT
ObITh pazmepoM 10 1 meTpa. COCTOST JTUCThS
JiepeBa MPUMEPHO W3 25 SHUIEBUIHO-JIAHIICT-
HBbIX MAaJICHBKHUX JINCTOYKOB, CH30BaToro OT-

TEHKa, JUIMHOM 10 12 cM, ¢ IBYMS MITH YEThIPb-
Msl KPYTTHBIMH 3yOUMKaMH, PacIioIOKEHHBIMHU
Y OCHOBAHMS.

LlBeTkn menkue, 000EMONIbIe M THIYMHOY-
HbIe (MYKCKHE), JKEITOBATO-3€JIEHOTO IIBe-
Ta, B KPYIHBIX COUBETUAX, AIUHON 10-20 cMm.
MyskcKkHe LBETKH UMEIOT HeMPUATHBIN 3amax.
OHM HauMHAIOT OOWJIBHO IIBECTH B UIOHE U JI0
KOHIa aBrycra. MlHorja ailllanT MOBTOPHO LIBE-
TET OCEHbIO, HO I[BETOHOCHI NPH I3TOM OUYEHb
MEJIKHe.

IImomer ipencTaBisAioT CO00 HEOOIBITYIO
KPBIJIATKy KPAacHOBATO-KOPUYHEBOTO IIBETA,
JUTHHOM OKOJIO YETHIPEX CAHTHMETPOB.

Poauna a. Beicouaiimero — CeBepHBII
Kwuraii. B Poccun 310 pacTteHue MIHpPOKO
pacnpocTpaHeHo Ha tore EBpornelickoil ya-
ctu: B Kpacuogapckom u CTaBpomoiasCKOM
Kpasx, a Takke B PocToBckoil obmacTu
n Ha TeppuTopun CeBepoKaBKa3CKHX pe-
cryonmuk. B KpeiMy a. Beicowaifiimii Toxe
JIOBOJILHO Xopolio cebs 4yBcTByeT. BB03
a. Beicoyaifiero B Poccuio Obu1 mpousBe-
JIeH, KOTJla CTajl0 U3BECTHO, UYTO JIUCThAMU
aiimanToB B Munuu, Slnonun u Kurae BbI-
KapMJIMBAIOT HIEJIKOBUYHBIX YepBei, KOTO-
pble MaroT KOKOHBI, CIUIETEHHBIE M3 HEX-
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HEWIIUX IIEJTKOBBIX HUTECH. DTH HUTH, Kak
M3BECTHO, CIIY)KAT ChIPbEM ISl MOJyYCHUSI
HaTypaJbHOTO mIenka [4].

AWIaHT MIUPOKO WCIIONB3YyeTCs IS 03e-
JICHEHWs HaCeJIEHHBIX ITyHKTOB. B 3ereHom
CTPOUTENLCTBE €r0 IIEHHOCTh O00yCIIOBIIeHA
JIEKOPATUBHOCTHIO U JBIMOCTOHKOCTHIO. Ero
BBICQKHBAIOT BJIOJIb IOPOT U YIIUIL B aJNICHHBIX
IUIOTHBIX TPYIIOBBIX TIOCAAKaX (CONUTEp-
HBIC M U3PEIKCHHBIC MTOCAJKH OYCHD 3aCOPSIOT
y4aCcTKA KOPHEBBIMH OTHpbICKamu). V3 Hawu-
Ooree TEKOpaTHBHBIX, MCIIONB3YEMBIX B Ca/I0-
BO-TIAPKOBOM CTpouTeibcTBe opm KomecHn-
KOB [2] oT™MeYal cieyouue:

— KpacHomuofnas — f. erythrocarpa (Carr.)
Rehd. — ¢ oueHb KpacUBBIMH, BBIICISIOIIMMHU-
csl Ha (JOHE 3CJICHU SPKO-KPACHBIMH KpPbLIAT-
KaMU ¥ JIUCTBSIMU, CBEPXY TEMHO-3€JICHBIMH,
CHHU3Yy MHTEHCHUBHO CH3BIMHU; HCIIOJB3YIOT €€
JUTST HEOOJTBITIMX TPYTITOBHIX (OyKETHBIX) TTOCa-
JIOK 1 B BHJIE COJIMTEPOB B MapKax, Ha TOISTHAX
U Jyxailkax;

— mIaKkyuenuctHas — f- pendulifolia (Carr.)
Rehd. — ¢ odeHb KpyNHBIMUA MOHUKIIUMU JIH-
CThSIMH; TIPUTOJIHA JUISI TPYIITIOBBIX MTOCAJIOK HA
CBEXKHX M BJIQXKHOBATHIX TIOYBAX;

— Oeno-niectpast — f. albo-variegata Th.
Kalajda — ¢ mectpbiMu, 6€710-TIATHUCTHIMHU JTH-
CTBSIMH;

— po3oBorutonHass — f. rhodocarpa Th.
Kalajda —c meTenkaMu IBETOB MEHBIIICH BEJIH-
YUHBI, YEM Y THIIUYHOH (POPMBI, U KpbLIaTKa-
MU IUIOJIOB, OKPAIIICHHBIMUA B PO30BBIN I[BET;
KpoHa 00Jice KOMITAKTHA U JIUCThSl MCHbIIECH
BEJIMYMHBI, YeM Y THITUYHOM.

JpeBecuna y aiflaHTa HEOOBITHOTO OeEITo-
TO IIBETA C HEXXHO-PO30BBIM OTTEHKOM, B CBSI3U
C 4eM UJIET Ha POU3BOACTBO CTOISAPHBIX U3/le-
JIUH ¥ JIGKOPATHBHBIX MOJENOK. Vcronb3yercs
OHa U JUI U3TOTOBJICHHSI BBICOKOKIIACCHOM Oe-
JIOCHE)KHOI Oymaru.

B MenuuuHe a. BpIcOYalIMi Halllen CBOE
MIpUMEHEHUE Oyarofapss BBICOKOMY COAEp-
JKAHUIO OWMOJIOTHYECKH AaKTHBHBIX BEIIECTB.
B ero nmucteax, Kope, KOPHIX U APEBECHHE CO-
JepKarcs: JTyOWJIbHBIE BEUIECTBA PAa3IMYHON
MIPUPOJIBI, ATKATOUIBI, CATIOHUHBI, ITAKTOH CH-
MapyOuH, KyMapHHOBBIH FeTePO3Hl, CTCPUHBI,
TOpPbKHE BEIIECTBA, B YaCTHOCTH — YHHKAJIb-
HOE€ BEILIECTBO aiiJIaHTHH.

B odunuanbHONH KHTAHCKOH MEIHMIIUHE
JUCTHSI 4. BBICOYANIIIETO HCIOIB3YIOTCS Kak
MOIIIHOE AaHTUBUPYCHOE M HHCEKTUITUIHOE
cpenctBo. Kpome TOro HCIONB3YIOTCS OHH
TaK¥Ke KaK CPE/ICTBO, KOTOPOE BIUSET HA PEry-
JISPHOCTh MEHCTPYAJIBHOTO LIUKJIA.

B Poccuu Ha cerousiHui eHb B opuIim-
ATHHOM MEIUITMHE PACTEHUE HE UCTIONB3YETCH,

HO B 70-€ rojibl MPOILIOro CTOJNIETHS HAaCTOMKa
U3 CIIEJBIX WA CYIIEHBIX IUIOJOB HCIOIB30-
BaJlaCh NIPH W3TOTOBJICHHUH TIpemnapara «AHTH-
HOJIIb» («DXUHOPa»), KOTOPHIH TpeTHa3HaATaII-
Cs1 JITISI JISYCHUST AaHTUHBIL.

B romeomarnu 1UBETKH, KOpy W TOOETH
MIPUMEHSIIOT MPU CKapiiaTUHE, TUPTSPUH U IPU
MOYCKAaMEHHOM 0O0JIe3HH, a TUIOMbI UCIIOJNIb3Y-
0T TIPU KEITYHOKAMEHHOM M TOYEUHOKAMEH-
HOW Oone3Hsix [7]. OTBapbl U3 KOPBI U JIUCTHEB
a. BBICOYAMIIIET0 TPHUMEHSIIOT KaK IPOTHBO-
JUXOPaJ0YHOE W BCIIOMOTATEIhHOE CPEICTBO
npu 3a00JI€BaHUSAX BEPXHUX JIBIXaTEIbHBIX
MyTeH, a ¢ TTIOMOIIBI0 BOTHOTO HACTOSI JIUCTHEB
MIPOMBIBAIOT TICUECHb.

HecMmoTpst Ha TO 4TO 3TO AepeBo mpea-
CTaBJIsieT HECOMHEHHYIO IIEHHOCTb JUJIs pas-
JIUYHBIX BUJIOB XO35IMCTBEHHOU JesATeNbHO-
CTH YeJI0BeKa, BO MHOTHX CTpaHax EBporbI
a. BBICOYAMIIINM CUUTAETCS ONACHEHIINM WH-
Ba3WMOHHBIM BHJIOM, KOTOPBI BHEIpSETCS
B €CTECTBEHHBIE PAaCTUTEIbHBIE COOOIIECTBRA,
BBITECHSIA U3 HUX a0OpPUTEHHBIE BUJIBI H, TEM
caMbIM, CHI)KaeT OMopa3HoOoOpas3ue MpUpo/I-
HBIX DKOCHCTEM [8].

ITepen Hamu BcTasm O4eHb BaXKHBIA U HHTE-
PECHBII BOMPOC: KAKYI POJb MOXET CHITPATh
a. BRICOYAWIIUN Ha TEppUTOpUH PecmyOmmku
Ceseprast Ocetust — Amanns (PCO-A), mo-
MOIITHUKA VK OTIACHOTO Bpara?

ITo nannsiM 1O.B. JlaBpunenko [3] Ha Tep-
putopun PCO-A a. BeICOYaHIINI — MIMPOKO
pacnpocTpaHeHHbIN BUJ] C OOIIMPHON pecype-
HOW 0a30if. MBI MpOBEpPUIM CHHCOK MHBA3HU-
OoHHBIX BHI0B Poccun Ha 2015 rox 1 He oOHa-
PYXKWJIM TaM WHTepeCyromuii Hac Buf [1], 9to
JIeJTaeT TepCIeKTUBHBIM H3ydeHHe 0COOEHHO-
CTeH ero OMOJIOTHH, DKOJIOTHH H JIEKApCTBEH-
HBIX CBOMCTB B ycinoBusix PCO-A.

B nepByto ouepens Mbl IPUHSIN PEIICHUE
U3YYUTh TPOTUBOMHUKPOOHYIO aKTHBHOCTb
JUCTHEB a. BEICOYANIIETO0, TaK KaK JIUCThS —
HanOoyiee MOCTYIHBIA BHII CHIPBS y JTOTO
BHJIA, U B JIUTEpAType OYEHb MaJ0 HAYIHBIX
JMAHHBIX, OTPAXKAIOMUX UX OMOIOTHYECKYIO
AKTHBHOCTb.

Hamu wucnonp3oBancss MeTon CEpUMHBIX
pa3Benenuii [5]. B akcmepuMeHTe  HCIMONb-
30BAJIMCh. CIMPTOBOM M BOJHBIM 3KCTPAKTHI
a. BbICOYAMIIIEro.

s TpPUTOTOBJIEHUS CHUPTOBOTO DKC-
TpakTa BBICYIIEHHBIE M3MEIBUCHHBIC JHCTHS
a. Bbicoyaiiiero 3anuBaiud 70% ATUIOBBIM
criuproMm. Ilocne dwero ocraBisiim Ha Tpoe
CyTOK HacTauBarbCs. Mcmapsnu coupTt mpu
MOMOIIM BaKyyMHOTO HCHApUTENsl, MpeaBa-
pUTEIBHO MPOPUIBTPOBAB IKCTPAKT IS yIa-
JICHUSI )KMBIXa.
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Ta6auuna 1
Poct xonmonuii St. aureus B pa3BeleHUAX CITUPTOBOTO IKCTPAKTA
NoNo CrerneHb pa3BeICHUs] CITUPTOBOTO AKCTPAKTA
npobel | KoHTponnb 1:1 1:2 1:4 1:8 1:16
L. 35 12 8 6 7 6
2. 56 18 11 6 9 6
3. 38 14 11 11 8 3
4. 34 11 13 13 7 6
5. 40 15 10 8 9 5
Hroro: 203 70 53 44 40 26
Tabnuua 2
Poct xosoHmii St. aureus B pa3BeIeHUAX BOTHOTO dKCTPAKTa
NeNe CreneHb Pa3sBCACHUA BOJHOI'O SKCTPAKTa
poObI KoHTporb 1:1 1:2 1:4 1:8 1:16
1. 100+ 62 56 28 31 18
2. 83+ 60 54 34 58 25
3. 82+ 67 44 24 32 21
4. 80+ 64 52 26 36 19
5. 78+ 62 46 - 56 15
Uroro: 315 252 112 213 98

BonHBI 9KCTpaKT rOTOBUIIH 110 METONIUKE,
onucanHoi B l'ocynapcrBenHoil @apmakonee
XI wm3panus. Ilpy OpUTOTOBIIEHUH BOIHOIO
9KCTPAKTa JIMCTHEB a. BHICOYAMIIETO H3MEIlb-
YeHHBIE J0 pa3Mepa 6-7 MM JHCThS U BOXLY
Opanu B cootHomeHnnu 1:10, momernianm B cTa-
KaH M HacTauBaJy Ha KUIIALIEH BOJSHON OaHe
B TeueHue 15 MHUHYT, 3aTeM OCTaBisUIM 45 Mu-
HYT NP KOMHaTHOU TeMIiepaTrype, CMeCh Ipo-
¢upTpOBaNH.

B nurarensHyro cpeny BHOCHIN 3KCTPaKT
pacTeHus B ITOJIOBUHHBIX Pa3BeCHHIX 10 KOH-
neHtpanuu 1:16. Unctyro KynabsTypy cradmuio-
KOKKa 3o0ioTrcToro (Staphylococcus aureus)
CMBIBAJIM CO CKOLIEHHOTO arapa CTE€PHJIbHBIM
¢uznonornyeckuM pactsopom. Iloces npous-
BOJIMJICS U3 Pa3BECHNUS ¢ KOHIIEHTpaluen Kie-
ToK ~ 400-900 KJI€TOK/MIL.

Pe3ynbrarhl MpOBENEHHOIO UCCIIETOBAHUS
npe/cTaBiieHbl B Ta0l. 1 1 2.

W3 momyueHHBIX JaHHBIX CIETyeT:

1. C ymeHbLIEHHEM KOHLEHTpPALMU 3KC-
TPaKTa KOJMYECTBO BBIPOCIIUX KOJIOHHUI
Ha cyOcTpare MeEHbIE, 4eM Ha cyOcTparax
c Oomnbluell KOHLEHTpalHMed 3KCTpakra. ITo
SIBJICHUE Ha JAHHBI MOMEHT TPYIHO OOBSCHH-
Mo. TpeOyer AanbHEHIINX UCCIIeIOBaHUH.

2. Ha cy0Octparax, copepkamux CIup-
TOBBI AKCTPAKT a. BhICOYAMIIEro, OakTepu-
OCTaTH4YEeCKOe M OaKTepuLUIHOE [ecTBUE
HaOIronanochk Ooiiee BBIPAKEHO, HEXKENH Ha
cyOcTpaTax, Colep KaIluX BOAHbBII SKCTPAKT.

B pesynmbrare ompeneneHUs MPOTHBOMH-
KpOOHOI aKTUBHOCTH OMOJIOTNYECKH aKTUBHBIX
BEILIECTB, COMAEPKAIUXCS B JIUCTHIX a. BBICO-
Yaiiero OblIa ycTaHOBIICHA OaKTepHOCTaTHIe-
CKasi aKTUBHOCTh B OTHOIIICHUH St. aureus.

A. BeICOUAHTIINIA — OYC€Hh HHTEPECHBII 00h-
eKT JUISl M3y4YEHHS 1 B JaJbHEeWIeM HaMu OyIyT
HPOJIOIDKEHBI UCCIIEIOBAHMS 9TOTO PACTCHUSL.
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APXUTEKTYPHBI AHCAMBJIb HUKETOPOJCKOI'O KPEMJIS
TeinaukoBa A.H., Hazaposa A.M., CmupnoBa E.B.

(HHI'ACY), Huscnuii Hoseopoo, e-mail: anastynn@rambler.ru

B nanHoii cTaThe IPUBOJUTCS UCTOpUUECKas cIpaBKa Teppuropun Hinkeroponckoro Kpemins kak yHuKaIbHO-
ro 00BbEKTa KyJIBTYPHOTO U HCTOPUUECKOTO HACTEAUs. ABTOPbI OTMEYAIOT HEOOXOAUMOCTh MHKECHEPHOH 3alUTHI U
COXPaHEHHUs ITOI TEPPUTOPUH PErHOHAIBHOIO 3HaUeHUsI. CTaThsl CONEPIKUT KPATKOE OIHMCAHHE 00BEKTa KYJIbTyPHO-
TO 3HAYEHHUI, [IPEICTABIICHI HCTOPHYECKHE U Ky/IbTyPHBIE CBEACHUS 00 YHHKAILHOM COOPYKEHUH. APXUTEKTypPHOE
U TPaJOCTPOUTENBHOE HACICAUE, PA3BUTHE PETHOHA SIBIAIOTCS YHHKAIBHBIM OTPaXKCHUEM Ba’KHEHIINX COOBITHI
B COLMAJBbHON M KyJBTYPHOH MCTOPHM Hapoja, KOTOPbIE OKa3blBAIOT CHJILHOE BIMSHHME HA Pa3BUTHE IOPOJICKOM
HHQPACTPYKTYpPEL, IPeayCMaTPUBAIOIIEH COXPAHEHHE HCTOPUYSCKOH MAGHTHYHOCTU. OTMEUAeTCs, 4TO OOBEKTHI
KyJBTYPHOTO HAacJeIHs UIPaloT Ba)KHYIO POJIb B COXPAHEHUM HALIMOHATIBLHON U MHPOBOU KYIBTYphI , UTO SBISETCS
BECbMa AKTyaJbHbIM. ABTOPBI ITOJYEPKUBAIOT HEOOXOAMMOCTb IPUBJICUEHHUs] BHUMAHUSI TYPUCTOB K YHUKAJIbHBIM
HCTOPUYECKUM OOBEKTaM.

IKCKYpCHSl, TYPUCTHYECKAS NIPUBJICKATECIbHOCTD

ARCHITECTURAL ENSAMBLE OF THE NIZHNY NOVGOROD KREMLIN

Nizhny Novgorod State University of Architecture and Civil Engineering (NNGASU), Nizhny Novgorod,

Tynnikova A.N., Nazarova A.M., Smirnova E.V.

e-mail: anastynn@rambler.ru

The given article describes the territory of the Kremlin as a unique object of cultural and historical heritage.
The authors note the necessity to preserve and save this territory of the regional value. This paper provides a brief
description of the historical data of the sight. The paper provides historical and cultural data about the unique
construction. Architectural and urban development heritage of the region is a unique reflection of the major events
in the social and cultural history of people that exerts the increased influence on the urban project design providing
preservation of the historical identity. It is noted that the heritage objects are involved in the processes of forming the
public vision of the local culture. Its role in the national and world cultural processes is very relevant. The authors

emphasize the necessity to preserve the ensemble and attract tourist's attention to the unique historical object.

Keywords: architectural ensemble, cultural history, masterpiece, advanced technologies, thematic excursion, tourist

appeal

Nizhny Novgorod Kremlin is the place
where the history of Nizhny Novgorod be-
gan. «Nizhny Novgorod stronghold», «pearl»,
«stone necklace» are the names of it. Our
Kremlin is included in the list of fourteen won-
ders of Russia. It is the only structure as a for-
tress in this list. In 2015 this unique monument
of architecture celebrated 500th year anniver-
sary. Many legends, tales, secrets and myster-
ies are being kept under its impregnable walls.
The Nizhny Novgorod Kremlin dating from
the 16th century was never taken by the enemy.
The authors offer you to get acquainted with
some interesting facts from the history of the
Nizhny Novgorod Kremlin:

The Kremlin is a fortress in Nizhny
Novgorod, its historical center, the mighty core
of the ancient city. It was founded in 1221 by the
great duke Vladimirsky Jury (George) Il Vsevo-
lodovich (1188 — 1238). The Kremlin served to
protect the citizens from the enemy's raids.

The Nizhny Novgorod Kremlin is the most
picturesque place of the city. It is located on
different height levels of the hill and one can

spend the entire day with the city promenades
in no hurry. It's hard to imagine that Nizhny
Novgorod used to be nothing more than its for-
tress wall. It was burnt to ashes several times
but then restored from the nothing. The Krem-
lin that we can admire today was erected in the
early 16" century by Pietro Francesco, an Ital-
ian architect (nicknamed Pyotr Fryazin).He is
also known to have built a number of structures
in Moscow. To build a stone walled Kremlin
took more than a decade [1; 2].

The name of the great engineer-fortifier
Leonardo da Vinci is associated with the Nizh-
ny Novgorod Kremlin. The idea of Leonardo
to construct the casemates, hidden by the thick
layer of the tower walls, got a practical em-
bodiment in the construction of the fortresses
of that time, including in Nizhny Novgorod.
The loopholes of the towers of the Nizhny
Novgorod Kremlin pressed in the corners of
the walls between the tower and the fence,
gave the opportunity to confront a new dev-
astating military technology. The excavation
and survey works made under the guidance of
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S. L. Agafonov, proved that the architect who
built our Kremlin, was aware of the designs of
the famous Italian. There is a legend that the
Kremlin was constructed by the Volga robbers
under the supervision of Daniel Volokhovets,
who was a «Jack of all trades» could speak Ital-
ian. During the construction of the Kremlin the
robbers were released to help the works. The
prisoners were nimble and swift, and therefore
the Governor Volynets promised to set them
free as soon as construction was completed [3].

The construction of the stone Kremlin be-
gan with the construction of the Ivanovskaya
tower in 1500. It was supposed to protect the
Posad (Lower residential area) and the marinas.
Completed in the early 16th century, Ivanovs-
kaya tower was forced to retreat the Tatars
army which laid the siege to the town in 1505.
The construction of Dmitrievskaya tower was
unique due to the fact that it had a bridge con-
nection with a fortified fire point set up over
the moat. Now it houses a branch of Museum
of Art and History of Nizhny Novgorod. In the
immediate vicinity there is the Arsenal, built in
1843. The edifice was constructed in classical
style and today serves as the exhibition hall of
the National centre for Contemporary Art.

There are 13 towers in the Kremlin. The
Dmitrievskaya, Pantry, Nickolskaya, Yoke,
Secret, Northern, Clock Tower, Ivanovskaya,
White, Zachtskaya, Borisoglebskaya, George
Tower, Gunpowder Towers. Five of them are
rectangular and eight are round in shape. Their
height varies from 18 to 30 meters. All of them
are connected by a fortification and their width
reaches five meters, and the height from 12 to
22 meters.

The most ancient Dmitrievskaya tower
was called by name the Nizhny Novgorod
prince Dmitry Konstantinovich, according to
the other version it was called in honor of the
Saint great martyr Dmitry Solunsky. It func-
tioned as a defense stronghold of the upper
city. The tower had a bridge connection with
a fortified point. A light lantern decorated
with the city’'s coat of arms (the deer) was
constructed by N. Sultanov in 1896 to open
the Art and History museum. The Kladovaya
(Pantry) tower is situated next to the Dmit-
rievskaya. Nikolskaya tower has a through
passage to the square. Still one can see the
apertures for chains lifting a drawbridge. It
was used to get connected with a wooden
bridge over the moat. Today there is a bridge
over Zelensky slope connecting Teatralnaya
square and Kremlyovsky boulevard. The Ko-
romyslova tower got its name in honor of the
girl with a yoke buried according to a legend

under this tower. The Taynitskaya tower has
got a secret passage to the Pochaina river was
also s called by the name of Holly Myrrhbear-
ers church — Mironositskaya. You can still
observe the fragments of the original white
masonry at foot of the wall. The Northern
tower settled down to the north of other tow-
ers, previously it was named Ilyinskaya by
the name of the Church of Elijah the Prophet
which stood opposite to it. The Chasovaya(
Clock) tower served as watchtower with the
clock mounted on its top. The Ivanovskaya
tower is situated next to the St. John the Bap-
tist Church which previously stood there. The
White tower was also called Simeonovskya
by the name of the Simeonovsky monastery
located in the Kremlin. The Zachatyevskaya
tower got its name by the Zachatyevsky mon-
astery. The Georgievskaya tower got its name
by St. George church located near by. The
Borisoglebskaya tower was called in honor of
Saints Boris and Gleb situated near the Volga
river. The Porokhovaya (Gunpowder) tower
was used for gunpowder storage; its former
name was Spasskaya by the name of Spassky
cathedral located in the neighborhood.

Many tourists like taking a walk along the
Kremlin walls. The exhibition on the history
of the 1612 Territorial Army march against the
Polish and Lithuanian invaders starts in the
Ivanovskaya tower. There you can also see the
temple of John the Baptist where Kozma Minin
addressed the townspeople with the call to start
a military campaign. The great merit of the
Kremlin is that it preserved the medieval stern-
ness of its towers and walls and some classical
features of the structures f the 19™ century.

In 1221 the wooden church was built in the
Kremlin and in 1227 it was replaced by a stone
building of the Michael-Archangel cathedral.
In 1359 it was reconstructed and served as a
church and a mansion of the grand duke. The
Archangel cathedral as it preserved to the mod-
ern times was erected in 1613 by Lavrentiy Vo-
zoulin and his stepson Antipa. The present day
cathedral was reconstructed to commemorate
the victory of the volunteer militia led by Minin
and Pozharsky. The cathedral was in fire many
times which resulted in numberless changes in
its construction. The appearance of the temple
resembles the wooden churches of the Russian
North. Among the archeological finds it is pos-
sible to see the head of a lion cut out from a
stone and some unique ornaments which richly
once covered the walls of a temple in the XIII
th century.

In 1962 the remains of K. Minin were bur-
ied there.
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Obelisk to Minin and Pozharsky was placed
in the Kremlin in 1828. The public financed its
construction and the funds were raised through
subscription. The granite slabs of the monu-
ment were brought here from Karelia. At a shot
distance one can see the Eternal Flame (1941-
1945). Here you can often encounter just mar-
ried couples who lay flowers to the monument.

In the late XVIII century the Kremlin was
essentially rebuilt. Older constructions were
demolished and a plaza was laid out by the
Archangel cathedral. On the one side of the
plaza the Presence Seat were allocated (1782-
1785, architect Y. Ananyin). The portico col-
umns and the attic emphasize the classical style
of the building.

Vice-Governor’s Palace (1788) repeats the
architectural style of the Present Seats. Accord-
ing to the architect’s thought it was to become
a part of a vast ensemble.

The House of Soviets (1929-1931), archi-
tect A. Grindberg always attracts visitors' at-
tention. It is one of the best samples of the con-
structionist architecture in Nizhny Novgorod.
The house is remarkable for a protruding semi-
cylinder with a belt glazing. It was nicknamed
as «Plane», due to the similarity to a plane if
we look at it from above [3; 4]. In the spot
where there used to be the House of Soviets
today the Kremlin houses the city hall. Previ-
ously six multi-temporal Orthodox religious
buildings were located there [5].

In the Governor’s Palace (1835-1941) lo-
cated near by now there is the Art Museum,

1

where you can see the unique paintings of the
famous masters. Many canvases tour a lot. It
also possesses a rich collection of icons and
paintings by «the Peredvizhniki» («the Mov-
ers», the 19" century Russian realist school)
as well as an impressive compilation of the
Russian avant-garde paintings. The Kremlin
promenades provide the tireless admiration of
the way the epochs are mingled. Beyond the
Gallery on the slope of the hill there is Krem-
lyovsky Gardens, it's a perfect place for prom-
enade lovers.

Another historical construction is the
Church of St. John the Baptist. The restoration
was conducted and the church regained its his-
torical appearance of the early XX th century,
its domes bell tower with interior decoration
and paintings. Along with this work the con-
struction of the Square of National Unity was
held. The square became the major site for the
celebration of the Day of National Unity for
the first time in the history of Russia, Novem-
ber 4. 2005. Nizhny Novgorod is famous for
the rich cultural heritage and numerous histori-
cal objects of the historical value. To promote
the city sightseeing and attract more visitors to
the cultural objects it is essential to create more
educational programs and teach more people
who are keen on local lore studies and create
tourist hematic excursions [6—10].

To draw a conclusion, it should be stressed
that architectural and cultural heritage of the
city of Nizhny Novgorod is a unique reflection
of the major events in the social and cultural
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history of the country. According to the results
of the project-contest «Russia-10» 2013, the
Nizhny Novgorod Kremlin, by the people's
vote has been chosen as one of the ten main
symbols of Russia. The objects of the cultural
and historical heritage must be preserved and
promoted. Nowadays the Nizhny Novgorod
Kremlin is the administrative and cultural
center of the city. The buildings of the Govern-
ment and Legislative assembly of the Nizhny
Novgorod region as well as the museums and
the Kremlin concert hall are located there. The
Nizhny Novgorod Kremlin is a unique his-
torical monument and its territory is reserved
place. The object of cultural heritage of federal
importance is under authority of the Nizhny
Novgorod state historical and architectural me-
morial estate.
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VJIK 908:726

'@I'BOY BII0 Huoicecopodckuii 20Cy0apcmeeHHblll apXumekmypHO-CHpOUumenbHblil YHUGepCUmenn

3JAHUE 'OCYJAPCTBEHHOI'O BAHKA B HUZKHEM HOBI'OPOJE

'"TernaukoBa A.H., *Ckpunko U.C., *Cxpunko E.C.

(HHI'ACY), Huocnuut Hoseopoo, e-mail: anastynn@rambler.ru;

2@I'BOY BIIO Hudicezopoockas 2ocydapemeentas cenvckoxossiicmeennas akademus (HI'CXA),

Huoicruit Hogeopoo

B crarbe npencTaBIeHb! HCTOPHKO-KYIBTYPHBIC CBECHHS 00 yHHKAIBHOU mocTpoiike ['ocynapcTBennoro ban-
ka B Hmwxnem HoBropone. ApXUTEKTypHOE M IpaJOCTPOUTENbHOE Hacheque Hukeropoackoi o0nacTu sBIAsSETCs
YHHUKAJIBHBIM OTPAKCHUEM BRKHEHIIMX COOBITHII COLMANBHON U KyJIBTYPHOH HCTOPUH HAapoaa, KOTOPOe OKa3bIBa-
€T Ba)KHOE BIIMSIHUE HA PA3BUTUE I'PaJOCTPOUTEIBHON CpPEbl, NIPEAYyCMaTPUBAIOLIEE COXPAHEHUE HMCTOPUYECKOM
uaeHTHIHOCTU. OTMeuaeTcs], YT0 0OBEKThI KyAbTypPHOIO HAcIeAUs BOBJIEUEHBI B IPOLECCH (POPMUPOBAHUS 0OIIIe-
CTBEHHOIO BHJCHHS U BOCIIPHUSTHS JIOKAJIbHOM KylbTypsl. MIX posb B mporeccax GpopMHpOBaHUs HALMOHAIBLHOIO
¥ MHPOBOTO KYIBTYpPHOTO HACTEAUS SBISCTCS BEChMa aKTyalbHOI. ABTOPBI OJUCPKHUBAIOT HEOOXOAUMOCTh COXpa-
HEHHs apXUTEKTYpPHOTrO aHCcaMOIsl HCTOpuUueckoil mocTpoiiku ['ocynapcTBeHHOro 6aHKa U IPUBICUCHUS] BHUMAHUS
TYPUCTOB K YHUKaJIbHbIM HcTOpHYecKuM oObekram Hmxnero Hosropona. /lyxoBHoe Hacieaue v KyJabTypHas Ia-
MSATb SBIISIOTCS BaKHBIMHU COCTABIISIOLIMMH HALIMOHAJIBHOTO JOCTOSIHUS HALETO TOCYJapCTBa, KOTOPhIE BBIACIIAIOT
HAc cpey APYrUX MUPOBBIX JEPIKaB.

Ki1o4eBbie ¢10Ba: apXUTEKTYPHbII aHCaMOJIb HCTOPUKO-KY/ILTYPHOE HAcCJIeHe BHYTPEHHEel HHTepbep 1IeleBpP

nepeaoBbie TEXHOJIOTUHA

STRUCTURE OF THE STATE BANK IN NIZHNY NOVGOROD

"Tynnikova A.N., *Skripcko LS., 2Skripcko E.S.
INizhny Novgorod State University of Architecture and Civil Engineering (NNGASU),
Nizhny Novgorod, e-mail: anastynn@rambler.ru;
’Nizhny Novgorod State Agricultural Academy (NGSHA), Nizhny Novgorod

The paper provides historical and cultural data about the unique construction of the State Bank in Nizhny
Novgorod. Architectural and urban development heritage of the Niznegorodsky region is a unique reflection of
the major events in the social and cultural history of people that exerts the increased influence on the urban project
design providing preservation of the historical identity. It is noted that the heritage objects are involved in the
processes of forming the public vision of the local culture. Its role in the national and world cultural processes is
very relevant. The authors emphasize the necessity to preserve the ensemble and attract tourist's attention to the

unique historical object.

Keywords: architectural ensemble, cultural history, interior of the structure, masterpiece, advanced technologies

Nizhny Novgorod is an ancient Russian
city situated on the confluence of the Volga and
the Oka rivers. The organization of a railway
connection with Moscow in 1862 increased
its commercial potential even more. Before
the WWI Nizhny Novgorod was the center of
an international trade. However till the second
half of the XIX century the major part of the
financial operations in the Nizhniy Novgorod
fair was under the head of private creditors
and merchants. Nizhny Novgorod merchant
class was one of the richest in the country.
The history of the bank is surely connected
with the history and the significant role of
the Nizhegorodskaya Trade Fair. It really had
a huge influence all over the country due to
the fact that it was the time when tremendous
funds were made up.

The end of the XIX™ and beginning of the
XX centuries became a sophisticated epoch
in social, political and spiritual life spheres in
Russia. Numerous types of the architectural

monuments appeared as well as plants,
factories, stations, stores, cinemas and theatres.

The ensemble of the State Bank is an
outstanding example of construction in Neo-
Russian style. The construction was erected
to celebrate the 300" anniversary of the Ro-
manovs dynasty. To erect the building many
famous architects presented their projects such
as F. Shekhtel and A. Tshusev. Nevertheless,
V. Pokrovsky was chosen to build the struc-
ture. His project of the bank was recognized
to be the best and within two years the mag-
nificent architectural construction, which is
still admired by its originality was built. The
ensemble includes the main building connect-
ed by the transition with a residential house of
bank clerks, a court building and a clock tower.
Many fragments of its architecture are similar
to the elements of the Tower palace of the Mos-
cow Kremlin [1].

The construction of the State Bank includes
the main building connected by transition
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with a residential house, domestic premises,
«bell and clock tower», fencing with shod
gate entrances to the yard. The permanent
office of the National bank in N. Novgorod
was established in connection with increased
value of fair trade in July, 1868. At first it was
placed in private houses, in 1880 it was given
its own building on Osypnaya Street, but large
turnovers and the need to store the huge sums
of money and stock papers forced the Council
of the bank to build a special building complex
. The considerable piece of land (2700 sq.
sazhens) was bought from A. Nenyukova in
1910 for 150 thousand rubles at the corner of
Bolshaya Pokrovskaya and Georgian streets.

In June 1911 under the supervision of the
author of the project the construction began.
Laying of the walls of the main building was
conducted intensively and already by the June
16th, 1911 it was reported that they were risen
to the level of windows of the 1st floor. The
estimate cost of the construction was 398832
rubles, but during the construction the council
of the Bank demanded to reduce thickness of
the walls. V.A. Pokrovsky had to preserve the
quality of bearing constructions. By October
25, 1911 the laying of the walls of four floors
(including the basement) had been finished.
The most advanced technologies of that time
were used during the construction. In March,
1912 the metal design of a false ceiling (800
sq.m) executed at the Sormovsky plant was
established over the operational hall on height
of 13 m. The semicircular towers protruding
from the northern facade are associated with
the castles and the rest of the building with the
Boyar palace. Arches, windows and entrances
are framed by lintels as of the 17" century.
The interior of the structure is really unique.
Forged cooper, carved wood and the paintings
are widely used. By I.Ya. Bilibin's sketches
the Moscow painters P.P. and N.P. Pashkovs
began fresco wall-painting of the interiors and
the huge arch of the operational hall. To furnish
the room V.A. Pokrovsky executed sketches of
tables, chairs, doors, carved panels. The floor
was covered with a ceramic tile. The basements
were durable and very spacious so they
served as a depository for the empire's gold
reserve. The whole of this building is without
parallel in Russian architectural history. It is
the masterpiece of Pokrovsky's rich creative
mind [2; 3; 4].

Myur and Meriliz company covered the
floors with a ceramic tiles and trimmed the
entrance of the two floors with polychrome
tiles. The memorable inscription of «the
construction chronicler» has been cut out by a

ligature and fixed into a facade wall. Finishing
of the building had been generally over by
the spring of 1913. On the 14th of May the
consecration was taken place, and on the 17"
of May the bank was visited by Nicholas II.

The Minister of Finance V.N. Kokovtsov in
his letter to the count V.B. Frederiks expressed
the following opinion about the building of
National Bank in Nizhny Novgorod:

«...This building which opening is dated
for this anniversary year has to serve as a
majestic monument of the tercentenary of
reign of the Romanovs' dynasty and in these
types it is built in the Russian style of an era
of the first tsars from the Romanovs House.
All the internal furnishing as furniture, electric
fittings, painting of the walls and ceilings and
so forth, are sustained also in the Russian style
to the last trifles. In general this building by
its artistry, integrity of the made impression,
in connection with its big sizes, has to be high
on the list among the other constructions of the
Russian style in the Empire».

And the architect Porkovsky managed to
preserve the clarity of silhouette and proportions
typical for the medieval architecture. The
architectural shape of the building expresses
the idea of the Russian power.

«The Clock-bell» was designed among
last works in January, 1913. It is situated on
Bolshaya Pokrovskaya street red line while
the main building recedes from it almost in 4
meters. To look more attractive the architects
designed art decoration of the facades. The
thick walls with two buttresses above a gable
roof with three apertures for the bells and
a dial with zodiac signs can't be missed by
any visitor's eye. To construct the Clock-bell
building 1744 rubles were spent. The building
was basically finished by the spring 1913 and
in May 17" the Emperor Nicolay II honored its
inauguration with his presence. This building
is the bright sample of the retrospective show
of the beginning of the XX century, and exactly
the Neo-Russian style in pre-revolutionary
architecture. It possesses the characteristic
features of the new style which came instead
of the modernist style.

During the first days of the Great October
Socialist revolution the State bank in Nizhny
Novgorod suspended its operations and was
closed for the public. N.P. Polyansky the
head of the bank was dismissed. The epoch
of «military communism» was hard for the
bank workers. Huge values were stored in the
office pantries, but its employees did not have
enough bread, grocery cards and other rations.
Employees left office one by one. The men
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called up for military service were replaced
by women. Since the first days of the war the
workers of the Gorky regional office of the
State Bank had joined the national movement
to defend the Motherland. During the Great
Patriotic War 130 Gorky bank employees left
for front. According to the list of staff 295
people worked in the bank in spring 1945.

In 1998 the Central administrative board
of Bank opened the Museum-exposition fund
in Nizhniy Novgorod. The museum exposition
became the result of the laborious work of the
experts who were engaged in the research activity.

Nizhny Novgorod is famous for the original
Russian traditions, rich cultural heritage and
numerous historical objects of historical value.
There are more than 600 unique historical,
architectural and cultural monuments in the
city. This fact has given the basis to include
Nizhny Novgorod in the list of 100 cities of the
world with huge historical and cultural value of
UNESCO [5; 6; 7].

Nizhny Novgorod Society to protect
monuments of history and culture attracted
public attention to the problems dealing with
the preservation of cultural heritage and
increasing people awareness of the cultural
heritage in Nizhny Novgorod [8; 9; 10].

Since the end of the XX th century cultural
landscapes have been paid special attention
throughout the world as a unique kind of
heritage, providing interaction, interpenetration
and interdependence of natural and cultural
components of heritage. The problems of
preservation of valuable natural and historic
and cultural territorial complexes have been
relevant for decades. Preservation of such
territories has become an alternative to active
human intervention for economic reasons
in natural environment and the process of
urbanization which usually neglect cultural
and historical priorities. A new vision was
given to the meaning of urban development as
one of the most ancient and fundamental shears
of people’s activity which is has a significant
place in many university programs. It should
be noted that urban development is a part of
cultural landscape.

UNESCO pays particular attention to the
events in history and culture of peoples that
influenced their development and progress
greatly. This organization investigates
architectural and urban buildings in the area
as cultural landscape phenomena, featuring
outstanding characteristics of artistic and
historical significance. They are historic urban
and rural landscapes, monastic ensembles,

churches and temples, mansion houses, garden,
park and industrial complexes and so on.

To draw a conclusion, it should be stressed
that architectural and urban development
heritage of the region is a unique reflection
of the major events in the social and cultural
history of people that exerts the increased
influence on the urban project design providing
preservation of the historical identity. There are
a great number of cultural objects having high
semiotic status, which is linked with Christian
religious cult and serve not just as symbols of
regional culture.

It is noted that the heritage objects are
involved in the processes of forming the
public vision of the local culture and its role
in the national and world cultural processes is
very important. Globalization of modern life
processes makes the problem of identification
of the role of historical and architectural
heritage as an integral part of culture in the
formation of a new relationship between
traditional and modern very urgent nowadays.
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COXPAHEHHME KYJIBTYPHOI'O HACJIEAUSA POCCHUHA
Teinnunkosa A.H.

(HHI'ACY), Huscnuii Hoseopoo, e-mail: anastynn@rambler.ru

Opranusaiys yae0HO-BOCIIUTATeILHOTO MPoliecca Ha OCHOBE T'yMAaHHCTUYECKUX LIEHHOCTEH, CII0COOCTBYeT
JIyXOBHOMY M HPAaBCTBEHHOMY Pa3BUTHIO U JajibHEHIIEH yCHEIIHON coluanu3aliu. ABTOp OTMEYAeT, YTO B CO-
BPEMEHHOM POCCHIICKOM O0IIIeCTBE HAOIIOACTCS CHIDKCHHE HHTEIUICKTYaIbHOTO M KYJIETYPHOTO YPOBHS Pa3BUTHS
HACEJICHHs, 3aMEHA NOUTMHHBIX Ky/IBTYPHBIX H JyXOBHBIX IIEHHOCTEIl Ha MHHMBIE, COLHANBHBIN H MOIUTHICCKHI
“HGaHTUIN3M, STOLEHTpU3M. B crathe paccMoTpeHbl 00bIYay U Tpaaunuu cTapoil Poccuu. ABTOp moayepkuBaer,
41O O€3 3HaHUsI CBOCH NCTOPUM HAPOJ TEPSET CBOIO CAaMOOBITHOCTh N YHUKAIbHOCTh. TaK e B CTaThe OTMEYacTCs,
4TO B IIEJISIX COXPAHECHUs KyJIbTYPHOH HIGHTHYHOCTH KpaifHe BaXKHO yAENATh 0c000e BHHMaHHE cdepe TypH3Ma,
KOTOpasi IPH3BaHa MPOIBUTATh KylIbTYpHBIH Typu3M. CeronHs HeBO3MO)KHO HEIOOLECHHBATh POJIb H 3HAYCHUE TY-
pu3Ma ISl YJIOBJICTBOPEHNUS OTPEOHOCTEH JIMYHOCTH, @ TAKIKE B3aNMOBIIMSIHUS COLMATBHBIX U KYJIBTYPHBIX CBSA3CH.

KiioueBble ciioBa: KyJbTypHas NAMATh, IPeeMCTBEHHOCTh NOKOJIeHH I, HAMOHAJIbHAS KYJbTYpPa, HAMOHAJIbHOE

HacJieaAue, IyXOBHO€ 1 HPAaBCTBCHHOE Pa3sBUTHE

PRESERVING CULTURAL HERITAGE OF RUSSIA
Tynnikova A.N.

e-mail: anastynn@rambler.ru

The author notes that in the modern Russian society there is a slowdown in the intellectual and cultural
intelligence, the substitution of the authentic cultural and spiritual assets for the imaginary ones, social and political
infantilism. Organization of the educational process on the basis of humanistic values, contributes to the spiritual
and moral development and successful socialization. The paper deals with the customs and tradition of Old Russia.
The author emphasizes that without knowing its history the nation is loosing its identity and unique character. The
author notes that in order to preserve cultural identity it is essential to pay special attention to the sphere of tourism.
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development

For the recent seventy years the global
world has revolutionized. New  states
creation, local conflicts, economic crises,
technological breakthrough, speed up the
economic diversification process and scientific
acceleration has put a new emphasis on the
problem of national identity and preservation
of cultural heritage of the countries. In the
modern world people can interact freely due
to the vast communication capabilities, such
as internet and shorter traveling time. One
of the main tasks of our state, along with the
implementation of national projects, is the
necessity of creating programs of cultural
continuity, which emphasize the importance
of cultural authenticity and cultural heritage
to reconstruct a single spiritual universe of
the nation [1; 2]. In modern Russia there has
been a sharp decline in the intellectual and
cultural level, the replacement of authentic
cultural and spiritual values of imaginary,
social and political immaturity, egoism and
the Western countries are making attempts
to rewrite the history of Russia, in order to
diminish the significance of its achievements
at the world level. A lot of Russian and foreign
scientists [3; 4; 5;] noted the necessity to

develop intercultural communication between
the countries. The term «cultural code»
describes a self-actualized human mentality —
a unity of value orientations as well as
fundamental features of characteristics specific
to some nation [3]. Speaking about customs
and traditions of Russia it should be stressed
that it is the country rich in woods and the
villages and the cities used to be built along the
coasts of the rivers surrounded by the woods.
As a construction material wood didn’t cost
much and was always available. It is possible
to call the medieval times in Russia the Era of
Wood. People lived in wooden houses, ate with
wooden spoons from wooden plates. Children
and adults slept on the wooden benches. Mills,
weaving looms, sledge, and shovels were also
wooden.

The clothes and valuable things were stored
in wooden chests. The reason of its popularity
was that wood is easy to manufacture. Using
only an axe, the asters created masterpieces.
Wood is a beautiful natural material. Different
species of wood have their own unique pattern
and even smell. Khokhloma is the name of a
Russian wood painting handicraft, known for
its lively flower patterns, red and gold colors

B MEXYHAPOJHbBIN CTYAEHUECKU HAYYHbBIN BECTHUK Ne 4, 2017 W



982

B CULTURAL SCIENCE N

over the black background, and the distinctive
effect on the cheap and light wooden tableware
or furniture. The town of Semyonov used to be
called the center of Old Belief. However, it has
always been a center of Golden khokhloma.
It is the world famous wood painting school
with its matryoshkas (Russian wooden nesting
dolls) and wood-carving. Spoon and dish
making crafts originated there refer to the 17th
century. Khohloma Museum is a very unique
place which hosts 19" century merchant
interiors [6; 7]. Today khokhloma is one of the
symbols of Russia, and apart from its usage in
making tableware, furniture and souvenirs, it
can be found in the wider context, for example
in Russian paintings.

By the Orthodox custom, marriage was
possible three times, and only in case of one of
the spouses’ death (tsars used also such excuse
as «voluntary» leaving to the monastery). The
main mission of the queen was in giving the
successor of a throne. Wives and daughters
of the boyars and even the queen lived in
seclusion. It wasn’t allowed to be shown to
them without the permission of the husband or
the father to leave the house. Very few people
could brag that saw a boyar's wife or a queen
face to face. The hair of the married woman
had to be covered with a scarf; only not to
married girls were allowed to have braids.

All Russian tsars were devout, and went
to church several times a day. In palaces there
were good libraries of the Russian tsars where
they used to read a lot. The royal palaces
were decorated with beautiful paintings. The
furniture of the palaces was diverse a little from
furniture of a country log hut. The children in
a family started working early. Since seven
years old, children were good assistants.
Traditionally Russians got married early; the
bride was thirteen or fourteen years old, and
the groom fifteen or sixteen years old. Russian
fist fighting is an ancient Russian combat sport,
basically similar to modern boxing. However,
it features some indigenous techniques and
often fought in collective events called «Wall
against Wall». The government and the Russian
Orthodox Church often tried to prohibit the
fights, however fist fighting remained popular
until the 19th century, while in the 20th century
some of the old techniques were adopted for
the modern Russian martial arts. Russian
people ate to satiety only on holidays. But
on holidays the number of dishes even in an
ordinary country family was up to for twenty.
At the table it was prohibited to speak, knock
loudly with a spoon, throw the food remains on
a table, and leave the table before the owner.

The Russian person made thrifty use of food.
Only the head of the family had the right to cut
bread, at a table and give a sign to a family to
begin the meal.

In Russia the declared development
strategy is connected with innovative
economy, modernization of new technologies,
economy and business, and the role of culture
is seized to the keeper of heritage. At the
region, regional municipalities and cultural
community levels the citizens often have no
understanding of how the art culture and art
can change the city's life. And meanwhile,
familiarizing with art is one of the ways of
intellectualization of the human's society as
acquisition of its sophisticated language, the
development of skills to be have the ability of
art works perception formation of selectivity
and taste in the long run develop qualities, so
necessary for the modern person: entrepreneur
skills, ability to generate new ideas and form
new practices. In our opinion, in the Russian
cities the potential of art culture can be, on the
one hand, helpful in the solution of relevant
problem to build intellectual and creative
opportunities as instruments of development,
and on the other, can act as a condition of
city's society harmonization. However art
culture isn’t understood as a tool of the similar
tasks solution and not used as a resource for
updating. The lack of political will and created
public opinion about the role of culture and art
turns into the missed opportunities. Perhaps,
partly they are the reasons of the Russian
peripheral cities’ cultural crisis, as well as
decrease of their tourist appeal, fast outflow of
the young people to the capital of the country
and even to the cities of Europe and America.
In this regard culture should be considered as a
resource of the cities’ development.

Multi-vector nature of cultural policy is
caused by substantial differences of art culture
in large, average and small city settlements. For
the regional center, large and partly the average
cities the cultural policy acts as the instrument
to increase innovations, competitiveness and
investment attractiveness of the cities. The idea
of stability and environmental friendliness of
the settlement is relevant for the small cities; its
«non-city» characteris anorm and characteristic
of cultural originality. The tendency of art life
inequality acts as the back side of similar multi
vectors. Compensation of such misbalance
can be provided with the proper distribution
of cultural events in the cities of the area,
interaction within uniform cultural space and
the cultural policy considering conditions of
each geocultural locus. The museum of the
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region, historical and cultural monuments,
archaeological and natural reserves is a
special sociocultural phenomenon of material,
spiritual and art culture of the region. The
area is rich in museums and the statistics
of museum activities considered temporary
dynamics since the beginning of the 1980s. It
testifies to a tendency of the increased number
of the museums in the cities. In comparison to
statistic data sociocultural questionnaires have
revealed a tendency of decreased citizens’
activity in the museum sphere. The conducted
research has recorded the low level of interest
to the museums in the cities and stability of this
situation within the last three decades.

The museum sphere remains the least
attractive segment of art culture for the
citizens. The changes happening now have
created the new sociocultural environment in
the cities and have significantly influenced the
contents and forms of the museums’ activity
which has been constantly developing and
changing. The modern museums are becoming
the centers of education and cultural exchange,
platforms of communication and creative
innovations. It should be noted that there are
new types and forms of museums’ activity
promoting solidarity of city’'s communities.
According to the results of our research it is
possible to conclude that the museum sphere
is being insufficiently used as a resource of
development of the cities and their art culture
though possess such a great potential.

The author notes that in order to preserve
cultural identity it is essential to pay special
attention to the sphere of tourism. Professional
education of the students of the specialty
«Tourism» has a special significance, because
it aims to engage the tourist centers and
educational institutions, contributing to the
socio-economic development of the society [8;
9; 10]. «It’s impossible to underestimate the role
and importance of tourism to meet the needs of
the individual and mutual influence of social
and cultural relations» [11, p. 310]. Cultural
tourism uses the cultural heritage of different
countries as a base, however, the analysis of
the concepts of professional training of future
specialists for the sphere of tourism showed
that in today’s programs of training specialists
in the field of hospitality, there are no forms
and methods of professional education through
the use of cultural heritage [12; 13].

In conclusion, it should be stressed that
just as sports are conducive to a harmonious
development of a human body, poetry, good
literature, miraculous Russian language,
serious music can help in creating real

harmony in a human's mind. Literature
imparts an enormous life experience. It makes
a person more educated, it not only enhances
one's erudition, but also promotes deeper
understanding of life. It can transport us into
other times, make us wiser and open people’s
hearts to us. But one has to read attentively
taking one's time, going into details and little
niceties of narration avoiding page-hopping.
Needless to say that it all needs time but this
waste of time is indispensable. People are right
saying that one learns best by reading. People
need to preserve the history and traditions of
their country. Mikhail Lomonosov said: «If the
nation doesn't know its past, it has no future».
Cultural heritage is the object of careful study
and further research.
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WU3MEHEHUS ®PATOLIUTAPHON AKTUBHOCTH JIEUKOIIUTOB

NEPUPEPUYECKON KPOBH B OTHOIIEHAUW CANDIDA ALBICANS

@I'BOY BO «llepmckuii 2ocyoapcmeenblii MeOuyuHckull ynugeepcumem um. axao. E.A. Baenepa

K

CHANGES OF PERIPHERAL BLOOD LEUKOCYTES PHAGOCYTIC ACTIVITY

NP NTHO®EKIIMOHHOM 5HJIOKAPIUTE
baabixkos U.U., lllectakoBa A.B.

Munzopasa Poccuuy, Ilepms, e-mail: badykov.ilnar@yandex.ru

M eKunoHHbI YHI0KAPANT, 00YyCIOBICHHBIH ApoxokenonoOHsMu rpuOkamu poga Candida BecTpeuaercs
MPEXKIE BCETO Y MALHEHTOB C BBIPAXKCHHOIT NMMyHOCyTpeccueii. CyIecTByeT HEKOTOPBIil He0CTaTOK HH(pOPMALINH
00 MIMMYHOIIATOI'€HEe3¢ CUCTEMHOI0 BOCIIAIMTEILHOTO OTBETA TPU HHPEKIIMOHHOM dHI0KapIUTe. JTO 3HAYUTEIHEHO
MIPETISTCTBYET Pa3paboTKe HOBBIX IOAXONO0B, KaK K TepalluH, Tak U K npodunaktuke 3adoneBanus. Llensio uccueno-
BaHUS ABIIICTCS ONPEENCHIE aKTHBHOCTH (DaronuTosa y manueHToB ¢ MH(GEKIHOHHBIM dHA0KapauToM. [Ipu mpo-
BEJICHHH HMCCJIC[OBAHMS MOIy4Yay poOkl epudepnuyueckoil kpoBu y 11 marueHToB ¢ AUarHo3oM HH(EKIMOHHBII
9HJ0KapAUT. KoHTpoIbHYI0 Ipymimy cocTaBunu 10 IpakTHIECKH 30POBBIX 100poBOIbIEB. B pesynsrare uccueno-
BaHHIi OBIIO YCTAHOBIICHO, YTO Y MALMCHTOB C HH(EKIIHOHHBIM YHI0KAPANTOM HAOIIOAACTCS CIIBUT JICHKO(DOPMYJIBI
BJICBO, BBIPKEHHBIH HEUTPOPMIbHBII JeiikonuTo3. [Ipy 3TOM YHCIO MOHOLMTOB U JIMM(OLUTOB MEHbLIE, YeM
B KOHTPOJBHOHU Tpymme. [Ipu HHPEKIMOHHOM YHIOKApANUTE aKTHBHPYeTCs (paromuTo3 KIeTKaMu IeprdepHIecKon
kpoBu rpudoB poga Candida. 3HaunTENBHBIN BKIIA] B AKTHBHOCTH (haronTo3a BHOCAT HEUTPO(UITBI, TOTIA KaK POITb
MOHOLIMTOB B 3TOM IPOLIECCE MUHUMAJIbHA. BBISIBIICHHbIC H3MEHEHHS Y TALIUEHTOB ¢ NHA)EKIMOHHBIM SHI0OKap/IH-
TOM HEOOXOAUMO YUHTHIBAT IPH IPOBEICHHN JICUeOHBIX MEPOIIPUSATHIA, a TAKXKe MOXKHO HCIIONB30BATh IIPHU OLIEHKE
MPOTHO3a Pa3BUTHSI 3a00JICBAHMS M €TI0 OCIIOKHCHHUH.

10ueBbIe C10Ba: HH(eKIHOHHDII dHA0KapauT, Candida, ¢paronurapHas akTHBHOCTb, MOHOIIHTBI, HEHTPOQUIBI

AGAINST CANDIDA ALBICANS IN INFECTIVE ENDOCARDITIS

Badykov L.1., Shestakova A.V.
Acad. E.A. Wagner Perm State Medical University, Perm, e-mail: badykov.ilnar@yandex.ru

Infective endocarditis caused by yeast-like fungi of the genus Candida is primarily found in patients with
severe immunosuppression. There is a lack of information on the immunopathogenesis of the systemic inflammatory
response in infective endocarditis. This significantly hinders the development of new approaches to the therapy and
prevention of the disease. The aim of the study is to determine the activity of phagocytosis in patients with infective
endocarditis. Peripheral blood samples of 11 patients with infective endocarditis were obtained during the study. The
control group consisted of 10 practically healthy volunteers. As a result of the study, it was found that in patiens with
infective endocarditis a shift of leukoformula to the left and lymphocytes is smaller than in the control group. As a
result of the studies the fact of the presence of marked neutrophilic leukocytosis in patients has been established.
The cells of the peripheral blood of fungi of the genus Candida activate phagocytosis in infective endocarditis.
Neutrophils make a significant contribution to the activity of phagocytosis, whereas the role of monocytes in this
process is minimal. The revealed changes in patients with infectious endocarditis must be taken into account in the
course of treatment measures, and can also be used in assessing the prognosis of the development of the disease and
it’s complications.

Keywords: infective endocarditis, Candida, phagocytic activity, monocytes, neutrophils

W3BecTHO, 9TO MH(EKITMOHHBIN IHIOKAp-
JTUT TPUOKOBOI DTHOJIOTHH Yallle BCTPEUALTCS
Yy HapKOMaHOB, OOJBHBIX CO CHU)KEHHBIM HM-
myHuTeTOM [1, 4], a Taxke MalUEHTOB C HUC-
KyCCTBEHHBIMU KJlanaHamMu cepata. OCHOBHBIC
BO30YIUTEHN JAaHHOM MAaTOJIOTHHU — IPEJCTaBU-
temu ponoB Candida n Aspergillus. B nvmmy-
HOTIaTOT€HE3€ CYMIECTBEHHYIO pPOJb HWIPaeT
aKTUBAIHSI TYMOPAJIHHOTO OTBETA, KOTOpasi Co-
MIPOBOXKIAETCS TIOSBICHUEM CHEeIH(pHISCKAX
aaTuten. C HUMH CBSI3aHO OOpazoOBaHHE IHP-
KyJTUPYIOIIUX HMMMYHHBIX KOMILJIEKCOB, 00-
Hapy>KUBaeMbIX MpuUMepHO Y 90% OOIBHBIX.
OnHako CymIecTByeT HEKOTOPBIM HEI0CTaTOK
uHpopMali 00 UMMYHOIIATOTCHE3E CHCTEM-
HOTO BOCIIAJTUTEIIBHOTO OTBETA MPU HHQPEKITN-

OHHOM 3HJIOKApANUTE. DTO 3HAYUTEIBHO IIpe-
MSTCTBYET pa3pabOTKe HOBBIX TOJXOJOB, KaK
K Teparuu, Tak u K MPopHUIAKTHKE OCIONKHE-
HUU B paHHEM MOCIICONEPAIIMOHHOM TEPUOJIe
MPOTE3UPOBAHUS KJIAIMAHOB CepJlla Y TaKUx
nmanueHToB [3].

Lens mccnemoBanusi — U3y4YUTh (aromu-
TapHYIO0 aKTHBHOCTh KJICTOK MepU(pepuIeCcKoi
KPOBH IMAIUCHTOB ¢ MH(DEKIIMOHHBIM dHI0Kap-
nutoM B otHotennu Candida albicans.

MaTepuaﬂu U METOAbI UCCJICAOBAHUA

B uccnenoBanuy uCnonb30BaHbl MpoObl neprdepu-
4yeckoit kpoBu 11 manueHToB ¢ WH(EKIMOHHBIM IHIO-
KapauToM B 10 TpakTHYeCKH 370POBBIX JOOPOBOIIBIIEB.
0,025 Mt ormbIThIX IprOkoB poxa Candida (100x10° Ha
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mi1) 6buT0 106aBieHo k 0,025 mir renmapUHU3MPOBAHHOIM
(50 ME/Mi1) KpOBH B MHUKPOITPOOHPKAX C aHTHAAT€3UOH-
HOM OBEPXHOCTHI0. OOpa3ibl HHKYOUPOBAIIM B TCUCHHE
20 munyT npu Temneparype 37 °C. Ilepeuens meitrpodu-
JIOB, 903MHO(QMIOB U MOHOLUTOB, KOTOpPBIC MOIIOTHIIN
pa3HOe KOJIMYECTBO TPHUOKOB OBUI IPOBEJECH Ha Ma3Kax,
OKpAIIeHHBIX KpacuTeneM [ MM3bl, B 00IICH CIOKHOCTH
obu10 ntoacunTano 300-600 KIIETOK Ka)KIOTo THIIA B KaXK-
oM o0Opasie. Bbul mojcuuTaH MPOLEHT KaXJI0ro THIa
KJIETOK C MONIOIEHHBIMH TPUOKaMH (TIPOLIEHT (haroruTo-
3a), parorUTapHOE YHCIO (CpeaHee KOTUIeCTBO IPUOKOB,
TIOTIIONIAEMOE OTHO KIICTKOH ), aOCONIOTHOE KOJINIECTBO
Ka)XJIOTO THUIA KJIETOK C MOMVIONICHHBIMU I'PHOKaMH Ha
MM’ KPOBH M aOCOIIOTHOE KOJIHYECTBO MOIMOMICHHBIX
rpubKoB B MM® KpoBH. U3 moiydeHHbIX npob mepudepu-
YecKOl KpOBH OBUTH IIPHTOTOBJICHBEI MUKPOCKOIHYECKHE
Mpernaparkl, KOTOpbIe Mocie (GUKCAIMU OKPAIIMBAIU T10
merony PomanoBckomy-I'mm3a. B nmpenaparax npu mac-
JITHOW MMMEPCHH OLEHHWBAIHM YUCIO OTACIBHBIX THUIIOB
nedkonuToB. [ n3ydeHus QaronuTapHOi aKTUBHOCTH
KJICTOK ucnonb3oBaiu Meroauky Kamnuna B.H. [2] B Mo-
mudukamun [5]. B kadecTBe 00bekTa (aroruTosa ObUTH
BBIOpaHsI sxuBbIe KieTkn Candida albicans.
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Jlis craTucTUdeckoro aHaiau3a IOJNYyYEHHBIX JaH-
HBIX MCIOIBb30BaHN f-KpuTepuil CThIOfEHTA.

Pe3yabrarhl Hccie10BaHUS
H UX 00CYKIeHue

B xo7e mpoBeicHHBIX McCIeJ0BaHH OBIIIO
YCTaHOBJICHO, YTO YUCIIO JISHKOIUTOB mepude-
pUYECKON KPOBHM y TMAlMEHTOB ¢ WH(EKINOH-
HBIM DHJOKapAUTOM cocTaBisieT 8580 + 1431
B | MKJ1, @ B KOHTpOJIBHOU rpynme — 7289 + 739
B 1 Mk (p>0,05; puc. 1).

Conep:kaHue NaqouKoIIepPHBIX HEUTPOPH-
JIOB y MAIMEHTOB ¢ WHPEKIIMOHHBIM HA0Kap-
nutoM coctaBmwio 339+ 60 B 1 Mk, a y g0-
OpOoBOJIBIIEB KOHTPOIBHOM Tpymmel — 153 + 37
B 1 Mk (p < 0,05). B T0 e Bpems KOTUIeCcTBO
MOHOIIUTOB M JUM(DOITUTOB B Tepubepuye-
CKOM KpOBHM Yy HAalMEHTOB C MH(EKIHOHHBIM
SHJIOKAPIUTOM MEHbIIIE, YeM Yy JIUI] KOHTPOJIb-
HOW IpyMIIBI.

TTargieHTHL

KoHrpons

Puc. 1. Koruuecmeso netikoyumos y nayueHmos ¢ UHGEeKYUOHHbIM IHOOKapoumom (6 1 mxn)
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ITargieHTHI

Kontpomns

Puc. 2. Konuuecmeo negpazoyumupyrowux neiimpoguios 6 1 mxi kpogu
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ITargieHTHL

Konrpomns

Puc. 3. Yucno akmusro azoyumupyrowux Heumpoduios é 1 mMxi Kposu

[lpu wHpEeKIHMOHHOM »SHAOKapauTe Qa-
TOIMTapHAsl aKTUBHOCTh KIETOK mepudepu-
geckoil kpoBu 1o oTHomieHuto Kk C. albicans
yBennumnBaerca. KomndectBo Hedaromurupy-
FOIUX JEMKOUUTOB y nmauueHtoB 71,9 + 3,6 %,
a y MPaKTUYECKU 3JI0POBBIX TOOPOBOJIBIEB —
92,4+ 0,8% (p <0,05) (puc. 2).

Becomyro poib B mpouecce aronurosa
npu HMHQEKIMOHHOM JHAOKAPIUTE HIPAIOT
HelTpoduibHbIe NeHKOIUTH — 92,2 + 3,2 %.
B kpoBH TManMeHTOB YBEIMYEHO KOJIHYE-
CTBO HEHUTPOGUIIOB, MOMIOMAIOIMKX OT 1 110
3 xierok C. albicans, a konn4ecTBO HEdaro-
LUATUPYIOIUX HeHTpodmioB cHmxkeHo. Da-
rouuTapHoe yuciao cocrasmio 1,9 + 0,4, Tor-
Jla Kak B KoHTpoibHOW rpynmne — 1,1+ 0,05
(» <0,05). Ocoboe BHUMAaHKUE CTOUT YICIHUTh
TOMy (aKTy, 4TO KOJHYECTBO aKTHUBHO-(a-
TONUTHPYIOMHUX HEHTPOPUIOB Mpu HHDEK-
nroHHOM SHAokapaute 8,8 £2.2% (B KOH-
tponsHOU Tpymme — 0,6 £ 0,5%; p <0,05).
B cpaBHEeHHH C 3TUM pPOJIb MOHOHYKJICAPHBIX
KJIETOK Tpu (aronurose y manueHtoB ¢ MO
He3HaunTenbHa. OHM  (arouuTHpoBann He
Oosee 2 kietok (puc. 3).

3akaouenue

[Ipu MHGEKIMOHHOM JHAOKApAHWTE aKTH-
BUpyeTcst (HaronuTo3 KIETKaMu Tepudepuye-
CKo¥ kKpoBH rpuboB pona Candida. 3HauuTeNh-
HBI BKJIaJ B aKTHBHOCTH (haroIuTo3a BHOCAT
HeWTpodmIel, TOraa Kak poJib MOHOLHUTOB
B 9TOM IPOIIECCe MUHUMAIbHA.
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OHEHKA D®PEKTUBHOCTHU 'EMOJANAJIA3A
KAK METOJA 3AMECTUTEJBbHOU TEPAIIUN
P XPOHUYECKOHU TIOYEYHOU HEJOCTATOYHOCTH

BoeBoguna H.B., JIugoxosa O.B., MakeeBa A.B.
BI'MY um. H.H. Bypoenxo, Bopounedic, e-mail: Nata.Voevodina.96@yandex.ru

B nanHOii cTathe ObUIH IPOAHATN3UPOBAHBI HCTOPHH OoJie3HH 10 MAlEeHTOB, HAXOSIIIMXCS Ha JICYCHUU TeMO-
JIMAITH30M B OJJHOM U3 CIICH[HAIN3UPOBAHHbIX OTAeaeHHI GonbHuULB! Jlumnerkoit obnactu. OueHka dGeKTHBHOCTH
reMo/HalIi3a POBOANIACH Ha OCHOBE JaHHBIX aHain3a KpoBu OoisHOro. Bee 10 manuenTtos — ato smonu ¢ XITH V
cTerneHu. B HacTosmed myOnuKanuy pacCMaTpUBAIOTCs OCHOBHBIE 33/1a4K THAJIN3a, B TOM YHCIIE, 1aETCs HEKOTOPOoe
CpaBHEHHE MEXKIY OCHOBHBIMH BHAAMU 3aMECTUTEIBHON MOYCUHOI TEPANiH, a TAK)KE TPAHCILTAHTALUCH MOUYKH.
3aTparuBaroTCcsi BOIPOCH 0 HauOoJee pacipoCTPaHEHHBIX OCIOKHEHUSIX MeMOJHAIN3a, UX HpHYnHAX. boibiioe
BHUMaHHE YJICISIETCS METO/IaM KOPPEKLHH OCIOKHEHHUH. PaccmaTpuBaroTes oTaanéHHble nokasarenn 3(GdexTus-
HOCTH TeMOIMAIN3a Ha OCHOBAHHH JAHHBIX APYTHX MyOnuKarmit. Taxke, HECKOIBKO CIIOB MOCBAIICHO Mpodieme
Ka4yeCTBA JKU3HU IAIIMCHTOB, HAXOMIIMXCSI HA 3aMECTUTEIILHOM [IOYEUHOM Tepanuy, KOTopasi B HEKOTOPOil CTeNIeH!
MPEACTABIAET CO00I Ka4eCTBEHHO HOBBIN KPUTEPUil OLICHKH PE3yJIbTaTOB TEPAInH.

KuroueBrble ciioBa: reMoamaJins, 3aMeCTUuTe/IbHasl Tepanusi, XxpoHHYECKasl NoYevHass HEAOCTATOYHOCTDh

EVALUATION OF THE EFFICACY OF HEMODIALYSIS AS AMETHOD
OF SUBSTITUTION THERAPY IN CHRONIC RENAL FAILURE

Voevodina N.V., Lidokhova O.V., Makeeva A.V.
Voronezh State Medical Academy named after N.N. Burdenko, Voronezh,
e-mail: Nata.Voevodina.96@yandex.ru

In this article’s history were examined 10 patients on haemodialysis treatment in one of the specialized
departments of the Hospital of the Lipetsk region. Evaluation of the efficacy of hemodialysis was based on data analysis
of blood from a patient. All 10 patients are people with CKD (V) degree. This publication discusses basic tasks,
including dialysis, we give some comparisons between the main types of renal replacement therapy, as well as kidney
transplantation. Raises issues about the most common complications of hemodialysis and their causes. Great attention
is paid to the methods of correction of complications. Discusses remote hemodialysis performance indicators based on
data from other publications. Also, a few words focus on the quality of life for patients on renal replacement therapy,

which to some extent represents a qualitatively new criterion for assessing the results of therapy.

Keywords: hemodialysis, substitution therapy, chronic renal failure

I'emomuanu3 sBASETCS METOAOM JICUCHMS
OCTPOM WM XPOHUYECKOM IIOYEYHOU HENO0-
CTaTOYHOCTH, 3aKIJIFOYAIOIIUMCS B 00pabOTKe
KPOBU B MaCCOOOMEHHOM yCTPOMCTBE (manu-
3arope, reMO(IIETPE) THATU3UPYIOMIUM pac-
TBOPOM C ILIEJIBIO KOPPEKLMH OCHOBHBIX ype-
MHUYECKUX CUHIPOMOB.

Takast 3amecTuTeNbHAS TOYEUHAS Tepamus
MPEJICTABIISIET COOOH IIEJIBIH KOMILICKC Je4ueO-
HBIX MeponpusThil. /[ pocruxeHus Hau-
JTYUITUX PE3yABTATOB JOITOCPOYHOTO JICUCHUS
1eecoo0pa3Ho MPUMEHSTH ONITHMAITBHEIE JIJIS
Ka)XI0TO Tieproja 3a00JIeBaHUs METOJ Jiede-
HUS C Y4eTOM OOBEKTHBHOTO COCTOSHUS TallH-
€HTAa, TIOCTYIMHOCTU METOAOB U MPEANOUYTCHHUS
MalKUEHTOB.

Ha cerogusaumnuii news, B mupe u B Poc-
CHUU PEIKO aJUIOTPAHCIUIAHTAIMS TOYKU CTa-
HOBUTCS TIEPBBIM METOMIOM JICUCHUS, XOTS JJIS
HEKOTOPBIX TPYII MMAIMEHTOB MAaHHBIH METOIT
ObLT OBl HamboNee ONMTUMANTBHBIM. Takum 00-
pa3zoM, Ha MPAKTHKE BBIOOP OCTAETCS MEXKIY
nieputoHeansHbM quanuioM (11/1) u remoama-

mzoM (I'J1). Kaxkaplit Mmeton uMeeT cBOM mpe-
UMYIIEeCTBa U orpaHnueHus. Ecnu B kauecTBe
METOJa 3aMECTHUTEJIbHOM MOYEYHOU Teparnuu
paccmarpuBath ], TO m1aBHbIE BOIIPOCHI CBO-
JIATCA K ONPENEIIEHUIO CPOKA CBOEBPEMEHHOIO
Hayaja Juannsa, a TakKe NepeyHsl OCHOBaHUI
JUIsl OTKa3a OT JAHHOTO BUa Tepanuu [4].

[IaTas cragust XpoHUYECKOH 0OJIE3HU MO-
YeK, UMEHyeMasi TakKe CTaAueii TepMUHAIb-
Hoii XIIH, o3Hawaer cHWkeHHEe QyHKIUH
nouek Oonee yem Ha 80%, 4TO TPUBOAUT
K HECOBMECTHMBIM C XU3HBIO HAPYIICHUSIM
roMeocTtaza u merabonmusma. EnnHCTBEHHOM
BO3MOXHOCTBIO IPOJOJIKATh HU3Hb B 3TOU
CTaJIUU SIBJISIETCS MOKU3HEHHOE MPUMEHEHHE
3aMECTUTENbHOM MOYeUHOH Tepanuu, KoTopas
BKJIIOYAECT TPU PA3HOBUAHOCTHU: FEMOAUAIIN3,
MePUTOHECATBHBIN AUATU3 U TPAHCIIIAaHTALINIO
TTOYKH.

Ha cerogusamumii neHbh TOTPEOHOCTH
B JHAJIM3HOM JedyeHuu no Poccum cocras-
nser B cpeqHeM 150 OOIBHBIX/MITH Hacele-
Hus. C 2003 roma Jlunenkas o0i1acTh BXOIUT
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B YHCJIO PErHMOHOB, IJI€ MPOU30LLUIH TO3UTHUB-
HBIE CIBUTH B OOCCIICYCHHOCTH IHAJIN3HOM
TTOMOTIIBIO [2].

3amadeii quannsa SIBISETCS OYUIICHUE HE
TOJIBKO KPOBHU, HO W BCEX TKAaHEU Tena, a TOu-
HEe BOJHBIX €€ CEKTOPOB (MEXKJIETOUHAas
Y BHYTPHKIICTOYHAS JKUAKOCTh). BaxkHBIM MO-
MEHTOM JaHHOU Tepamuu SIBISETCS KOHTPOJIb
«CyXOTO Beca» MaleHTa — TOT Bec, K KOTOpo-
My CIIEAYyeT CTPEMHUTHCS MO0 OKOHYAHHIO CeaH-
ca JMann3a U KOTOPbI B HOPME JOJKEH OBITH
y manueHTa 0e3 U3MUITHEH BOJIBI B OPTaHN3ME,
KOTOpasi U HAaKaIUIMBAETCsl BCIEICTBUE Hapy-
menns QYHKIUN 1modek. Mexnuanu3Has mpu-
0aBKa Beca MalMeHTa He JOJKHA MPEBHIIIATh
5% ot Beca tena. Jlyume — Menbiue [3].

Hpyrum, HEe MEHEe 3HAYMMBIM MOMEHTOM
B JIGUEHUH TEeMOAMAIIN3O0M, SIBIISETCS 4acToTa
MIPOBEZICHNUS TMAIN3a M JJIUTEIHFHOCTD CEaH-
coB. Hambomee onTUManbHBIM 1O COBPEMEH-
HBIM PEKOMEHJALUSIM SIBJISETCSI IPOBEICHUE
reMoJuanus3a He MeHee 3 pa3 B HEJENI0 U He
MeHee 4 JacoB B JieHb (12 yacos B Hezenro). Ho
IIOMHUMO 3TOTO, UMEIOTCS JaHHbIC, YTO B PSIC
cilyyaeB Oosiee YacThld WM TPOAOIIKUTEIb-
HBIH Man3 UMeeT OOJbIINe MPEUMYIIeCTBa.
YBenuyeHne 4acTOThl CEaHCOB O0Jerdyaer 1o-
CTIDKEHHE IIEJIEBOTO Beca y HECTAaOMIIBHBIX Ta-
LIUEHTOB, MOBBIIIAET IEPEHOCUMOCTb CEAHCOB
U CHUKAET YaCTOTY TUIIOTOHUM.

3a mocnegHee BpeMsl KayeCTBO U HAEXK-
HOCTb UAJU3HBIX alIapaToB, CUCTEM OUYUCT-
KM BOZIbl, COCYJUCTOTO JOCTYIa 3HAYUTEIHHO
yay4muniock. Ho, He cMOTps Ha 3TO, OCIOXK-
HEHUS, CBSI3aHHBIE C MPOIENYyPOl UMEIOT Me-
CTO OBITh. DTOMY TakKKe CIIOCOOCTBYET YBe-
JMYEHUE KONMW4YecTBa OONBHBIX C CaXapHBIM
abeToM, CeplIedHO-COCYIUCTOH MMaTONIOTHEH,
KOTOpbIe HanOoJIee BOCIPUUMYHUBEI K B3aUMO-
JEHCTBUIO C TUATU3HBIM aIlapaToM.

I'maBHOM mHpUYMHON apTepUaIbHOU TIH-
MEPTEH3UN U HEKOTOPBIX APYTUX CEPHE3HBIX
ocnoxkHeHuil y nanueHtoB ¢ XbII saBisercs
3a/epKKa HaTpHsl, XapakTepHas Uil Io4ed-
Hou natojoruu. C camoit nepBoit craauu XbII1
TpeOyeTcsi orpaHNYEHUE MTOTPEOICHHUS COMH —
6-8 r/cyt. lloBblIeHe ypOBHS Kajus B KpoO-
BH MOXET OBITh OYCHb OMACHBIM M MPUBECTH
K OCTaHOBKE cepjla. Takass CUTyallus MOXKET
BO3HUKHYTH B PE3yJbTaTe Hauaja TEParuu NH-
ruouropamu AII® — ¢ THIOTEH3UBHOM IIEJTBIO
Wi B paMKkax Hedpomporekuuu. [lostomy
JUIsl MIALIMEHTOB B MEXIHWAJIU3HBIA HHTEpPBaJ
€IMHCTBEHHBIM CIIOCOO0OM M30€XKaTh OMacHO-
IO MOBBIIICHUS KaJlUs SBISETCS OrPaHUYCHUE
ero npuema c nuuieit. [loctynnenue xanus 3a
CYTKH HE JIOJDKHO MPEeBHIIIATh 2 TpaMMoB. He-
JIOCTATOK TeMOTIIOOMHA B KPOBH IIPH MTOYEUHOM

HEJIOCTaTOYHOCTH IMPOSIBISICTCS B HAPYLICHUH
paboThl MHOTHX CUCTEM U OPTaHOB, TIOCKOJIBKY
OHU HEJIOTIONTyYaroT Kuciopojaa. MHorodwmc-
JICHHBIMH HCCIIEIOBaHMSIMU OBLIO yCTaHOB-
JICHO, YTO LIEJIEBBIM 3HAUCHHEM I'eMOITIo0MHA
y nauuentoB ¢ XbII sBusercs quanazon 110-
120 r/n. Huwxe — pa3BUBAIOTCS OCIIOXKHEHUS
aHeMuu. Bplile — KpOBb CTAHOBUTCS CIIMILIKOM
ryctoil. Henb3st Taxke 3a0bIBaTh, UTO €CIU
Kanpui 1 Qocdarbl OyIyT BEICOKUMH OJTHO-
BPEMEHHO, 3TO Oy/IeT MPUBOIUTH K KalbIHdu-
Kallil COCYIIOB, cep/ua, Ipyrux TkaHed. He
JIOITyCKAeTCs, YTOObl NPOU3BEACHUE KOHIICH-
Tpanmii 001ero Kanbpiys u GpocdaroB B KpoBU
npeblmano 4,44 MMoib? /2.

BaxHyto ponb B CBOEM XOpOLIEM CaMoO-
YyBCTBHE UTPAET W caM MalueHt. B mexana-
JM3HOE BpeMsi HeoOXOIUMO COOIIoarh orpe-
JENEHHYIO JINETY, KOHTPOJIUPYS MOCTYIJICHNE
C IUILEH B OPraHu3M COJH, OEJIKOB, MPOAYK-
TOB, coJiepxaiux kanuil. CheaeHHas coJib J0
CIICAYIOIIEro ceaHca OyaeT BBI3bIBATH JKAXKIY,
BBINUTAs M3-32 HEE BOJIa BMECTE C COJIbIO 1aCT
MOABEM apTEPUAILHOTO JaBlICHH, OTpeOyeT
ObICTpOl yNBTpadUIBTPALMU, YTO TPUBEIET
K TUTOXOH MTEPEeHOCUMOCTH ceaHca (TUIOTOHUS,
CyIOpOTH).

Heobxomumo  momuepkHyTb  3HAuCHHE
OLIEHKHM 103l TeMoauanusa. B xozne seueHus
CTpeMsTCS NPUBECTH B HOPMY MHOTHE IOKa-
3arenu KpoBH (pocdop, Kanui, KaabUul, Ha-
Tpuit). Ho camblii mpocToit n HanEKHBIN CHO-
€00 OCHOBAH Ha U3MEPEHHUN YPOBHSI MOYEBHHBI
B KPOBH JI0 H MOCJIE CeaHca. JTOT MOKa3areib
0003HavaeTcs Kak JI0JIsl CHHYKCHUSI MOYCBHUHBI
(JICM), u B X0z1e ceaHca TeMOAHaIn3a TOJKEH
cHuxarbest Ha 65-70 % [3].

Henb: U3yunts 3¢)peKTHBHOCTH MCTIONb-
30BaHUSl TeMOJUAIN3a B KAaueCTBE 3aMECTHU-
TEJBHOH Tepanuu Npu TEPMUHAIBLHON CTaIuu
XPOHUYECKON MMOYEUHON HEIO0CTAaTOYHOCTH,
a TaKkKe BO3MOXXHOCTh KOPPEKIHH (HaKTOpOB
pHCKa Pa3BUTHUS U TIPOTPECCUPOBAHUS Kap U~
OBACKYJISIPHBIX 3a00JIEBaHUI U CEpAEUHO-CO-
CYIUCTOH JIETaJbHOCTU y OOJIBHBIX HA IeMo-
JUan3e.

[lony4yennsle pesynbTarsl: 3a0oneBaHMs,
KOTOpbIE B JajJbHEWIIEM IMOCIYKHIU IyCKO-
BBIM (DaKTOPOM JJIsl Pa3BUTHSI XPOHHYECKOU
MOYEYHOW NUCHYHKIHMH, caMble pPa3HOOOpas-
HBIE M JIAJIEKO HE BCEI/a HEMOCPEICTBEHHO
CBsI3aHbI C TIEPBUYHBIM HapylleHHueM (pyHKuu-
OHHPOBAHHUS CaMHX IOYEK. Y BCEX HAalUEHTOB
UMeeTCsI TUIIepTOHNYecKas 00e3Hb (JTH00 Kak
NEPBONPHUYMHA, JTUOO0 KaK OCIIOKHEHHE HMe-
fouterocst 3a0oeBaHusl), AJIUTENbHBIA TpUEM
HIIBC. VY 2 nmauueHTOB ObLI CaXxapHbIi quadeT
(y omHoro mo 1 tumy, y Apyroro mo 2 THILy),
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YTO TaK € MOXKHO PAaCCMaTPHBATh KaK THO-
norudeckuii ¢paxrop B pazsutin XITH.

AHaJIM3 TaHHBIX MEIUIIMHCKUX KapT MOKa-
3aJ1, YTO KPEaTHHHUH B CHIBOPOTKE KPOBH Y JKEH-
mmHCcocTaBmi853,0 £+ 90,2 Mrmons/m(N = 44,0-
80,0 mrmomb/im), y myxuun 1071,8 +270,4
MKMOITB/1T (N = 62,0-106,0 MKMOITB/T).

CkopocTh  KIIyOOUKOBOHM  (pUIBTpaLUU
y xeHiuH 3,9 £ 0,3 mu/mun/1,73 M2, y Myx-
e — 4,5+ 1,7 mu/mun/1,73 mM?> npu HOpME
6onee 60 mu/mun/1,73 M2, 4TO TOBOPHT O SIBHO
BBIPAYKEHHOM MMOYEYHON HEJOCTATOYHOCTH.

B xone omeHku >PQPEKTHUBHOCTH AUAITH3-
HOH Tepanuu, ObUTO BBISBICHO, YTO MOUEBHHA
B CBIBOPOTKE KPOBH JIO T€MOJUAIIN3a y KEH-
il coctapisia 29,0 + 4,4 mmons/a (N = 3,5-
7,2 MMOJB/T), Y MY>K4HH — 26,1 & 7,7 MMOJB/1
(N =3,0-9,2 mmoub/a). YpoBEeHb MOYEBHUHBI
[OCJIe TeMOJIMAIN3a Y JKSHIIUH CHIKAJICS JI0
3HaueHudt 10,6 £ 2,2 MMONB/JI, y MYXYHH —
9,3+ 2,1 mmonbe/n. Takum o0Opa3oM y HeEKo-
TOPBIX TAIMEHTOB YPOBEHb MOYEBHHEI B ChI-
BOPOTKE KPOBH TIOCIE CEaHCa TIeMOjnajn3a
OCTaBaJICSl HE3HAYUTEIBHO TMOBBIIICH, OIHAKO
JACM coctaBmsuio npumepHo 65%, 4ro mo-
ka3biBaeT 3(pdekTuBHOCTL mporenypsl. Kak
[PaBUJIO, HOPMY JaJId T€ MALUEHTHI, Y KOTO-
PBIX HMCXOMHBIA YPOBEHb MOYEBHHBI OBLT HE
HACTOJIBKO BBICOK IO CPaBHEHHIO C IPYTHMH,
a Tak jxe OOJbHBIE, Y KOTOPHIX IHUArHO3 XpO-
HUYECKON IOYEYHON HEAOCTATOYHOCTH OBLI
BBISIBJICH HE IO3/IHee 2-X JeT. Bec y maHHBIX
MaIMeHTOB T0CJe ceaHca reMoaualin3a CHU-
JKaJICS JI0 IEJIEBOTO 3HAYCHUSI «CYyXOI'0 Becay
(pm IpUOMMHKEHUN K CYyXOMY BECY CHIDKAeT-
Csl apTepuaibHOE NaBJICHHE, YXOIAT OTEKH).
O¢ddexTrBHOE ynaneHne TUANTA30M ypeMHUe-
CKHX TOKCHHOB SIBIII€TCSI a0COIOTHO HEOOXO-
JUMBIM, HO HEJIOCTaTOYHBIM yCIIOBHEM OJaro-
MIOJTyYHOU >KU3HH TAIMEeHTa, B CBSA3HU C OTUM
y JIAaHHBIX MMaIUEHTOB IIPOBOINIACH KOPPEKITUS
OCHOBHBIX ocnoxkHeHue XITH: anemuu, runep-
TEH3UH, HapyleHuH (HocHOPHO-KAIBIIMEBOIO
oOMeHa, YHIOKPHHHBIX HapyIIeHUH.

Y HEKOTOPBIX MalMEHTOB OTMEYAaJICS TO-
HWKCHHBI YPOBEHb KaJbIHSA, TOBBIIICHHBIN
ypoBeHb Kanmus u QocdaroB. Bricokuit ypo-
BeHb (hocharoB TNPUBOTUT K TOHMKESHUIO
YpOBHST KaJblusi, (KOHIEHTpAIUS IMaparrop-
MoHa coctaBisuia 439 £ 153 nr/mi) U ycko-
PEHHUIO OSKTOMHMYECKOW Kajblupuranuu. M3
TKaHe# (ocdarel BEIXOMAT KpaliiHe MeIJICHHO,
Y TIO9TOMY KOPOTKHH (4 Haca) Tuaim3 MOXKET

OTMBITh TOJBKO HEOOIBINYIO YacTh TKaHe. [1o
OKOHYaHUHU ceaHca (Gocdarbl MepeMenarTcs
BO BCEH KHMIKOCTH TeJla U 4Yepe3 HECKOJIBKO
YacOB CHOBA BO3BPAIIAIOTCS TOYTH K MCXOJ-
HOW Benn4uHe. BBICOKHMIT ypoBeHb (ocdaros
CBSI3aH CO CHW)KEHHUEM BBDKMBAEMOCTHU ITaIld-
€HTOB Ha jauanmnie. JlOMOTHUTENTHHO KalbIUi
MOCTYNaeT B KPOBb B XO/I€ C€aHCa IeMOIHallu-
34 YPOBEHb KaJibliUA B AMWAJIMU3ATC BBIIIC, UEM
MOHU3UPOBAHHBIN KaJIbIUi B KPOBH. [3].

Uro Kacaercs OTHAJCHHBIX IIOKa3areyen
3(PEeKTUBHOCTH Teparuu, TO MO AAHHBIM [1]
CyMMapHas 1-JeTHsS BBDKHBAaEMOCTH OOITb-
HBIX cocTtaBuna 84,7%, 2-netuss — 77,4 %,
5-netHss — 59,4 % npu paHHEM BBISIBICHUU 3a-
Oonesanus (3a 1 rox u Oosiee /10 Havasa JUau-
3a). Toraa xak mpu MO3AHEM U OYEHB MO3THEM
BBEDKMBAEMOCTH ObLIa HIDKE. Takue rmokasare-
mu HamOonee yOenuTeNnbHOE MOATBEPIKICHUE
OOJBIION 3HAYMMOCTH 3aMECTHTEIHHOHN II0-
YEYHOH Teparnuu 11 OONBHBIX C TSHKEIOW T0-
YEUHOW HEIOCTATOYHOCTHIO.

B mporiecce coBepiieHCTBOBaHUS TaKTH-
KM JICYCHUS, BBDKUBAEMOCTh MALlMCHTOB Ha
3aMECTHUTENIbHON Tepanuu Iepecrtaia ObITh
€/IMHCTBCHHBIM KPUTEPUEM pe3yjbTaTa Je-
yeHus. Ha cMeHy sTomy mpuiia npoOiema
MOBBIIICHUS] Ka4eCTBa XKMU3HU OOJBHBIX, KO-
TOpasi BKIIOYaeT B ce0s TOoCiIennaIn3HbIe
OCJIO)KHEHHS, a TaKXe IICUXOJIOTHYeCKII
KOM(OpPT MalKreHTa, HaXOMSIIerocs Ha Je-
yeHuu. [loaToMy mpomomkas IBHKCHHE
K aJICKBAaTHOMY JTUaJIn3y, HEOOXOIMMO B TIEp-
ByIO odepe/lb OOpaTUTh BHUMaHHE Ha BCe
0COOEHHOCTH COCTOSIHHSI KU3HH namueHTa
U 00ecCredynTh MaKCUMaJIbHO KOM(OPTHYIO
3aMECTUTENbHYIO Tepanuio [4].
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MEHEHUE ®YHKIIMOHAJBHOI'O COCTOSHUSA JBIXATEJIbHOM

U CEPIEYHO-COCYIUCTOM CUCTEM Y CTYIEHTOB IITMY
oA BJIMAHUEM PET'VJIAPHBIX ®U3NYECKUX HAI'PY3O0K

Konosasos B.B., Koamenko O.A.

Mumnsopasa Poccuu, Ilepmo, e-mail: vliad_konovalov_95@mail.ru

B nanHOI cTaTbe H3y4YeHbl N3MEHEHUs (DYHKIMOHAIBHOTO COCTOSIHUS JBIXAaTeIbHON H CepAedIHO-COCYAUCTOH
cucreM y ctyaeHtoB [I'MY nox BiustHueM perynsipHbIX Gpusnueckux Harpy3ok. [IpoananusupoBaHbl XapaKkTepHbIe
MOKA3aTelH JbIXaTeJIbHON 1 CEPIeUHO-COCYIMCTOM CUCTEM M YCTAHOBJIEHA B3aUMOCBS3b MEXLy HUMH C TIOMOLIBIO
kputepuil Manna-Yutau n CiupMeHa y CTYJGHTOB CIIOPTCMEHOB U CTYACHTOB HE 3aHHMAIOIIHXCS B CIIOPTHBHBIX
cexuusx. JlaeTcs cpaBHEHHE MEXKIYy IOKA3aTEIIMU KaK MY)XKUMH M JKEHINUH, TaK U CTYJICHTOB 3aHUMAIOMIUHCS
B Pa3HBIX CIIOPTUBHBIX CEKLMsX. BhIsBICHa 1 000CHOBaHA HEOOXOANMOCTD 3aHUMAThCSI CIIOPTOM IS YJTyYIICHUS
(YHKITHOHHPOBAHUS IBIXAaTEIFHOU U CEPACUHO-COCYJUCTOM CUCTEM, a TaK JKe IS OJICPIKaHus 310POBbS U TPEHH-
POBKH IICUXHKH yeJoBeKa. Ha ocHOBe MpoBeneHHOTO HCCIEA0BAHNUS ObIIIO PEKOMEHI0BAHO 3aHUMAThCS B CEKIHAX
1o ¢Gyroony. YBelInueHNE AbIXaTeIbHbIX PE3ePBOB, OBBIILEHHE CUIIBI  BBIHOCIUBOCTH MCCIICLYEMBIX CHCTEM Ha-
MHOTO JIy4Ille TpeHupyercs y GpyTOomncToB.

KuroueBrble ciioBa: q)yHKHMOHaJ]bHOC COCTOSIHME IBIXaTeIbHOMI CHUCTEMBI, (l)yHKl.lPlOHaJ'leOC COCTOsIHHE CepACIHO-
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COCYMCTOIi CHCTeMBI, (pU3HvecKasi HAarpy3Ka, QyHKIMOHAIbLHbBIC Pe3epBbl, A1aNTHBHAS
nepecrpoiika

CHANGES IN THE FUNCTIONAL STATE OF THE RESPIRATORY
AND CARDIOVASCULAR SYSTEMS OF PSMU STUDENTS UNDER
THE INFLUENCES OF REGULAR PHYSICAL ACTIVITIES

Konovalov V.V., Kozmenko O.A.

Perm State Medical University» of the Ministry of Healthcare of the Russian Federation,
Perm, e-mail: vlad_konovalov_95@mail.ru

Changes in the functional state of the respiratory and cardiovascular systems of PSMU students under the
influences of regular physical activities are studied in this article. Characteristic indicators of the respiratory and
cardiovascular systems and the relationship between them were analyzed with Mann-Whitney and Spearman
criterion in students who go info sport and students who dont attend sports sections. We made a comparison between
the indicators among men and women, and students who attend different sports sections. We identified and justified
the importance of sport exercises to improve the functions of the respiratory and cardiovascular systems, to maintain
the health and to train the human psyche. Due to our research, we can recommend everyone to attend football
sections, because it trains the studied systems and helps to increase the respiratory reserves, physical strength and

endurance.

Keywords: functional state of the respiratory and cardiovascular systems, regular physical training, sports sections

AKTyaJIBHOCTb HCCJIeA0OBAHUSA

3aHsATHE B CIIOPTUBHBIX CEKIUAX CIIOCOO-
CTBYIOT o0O0IIeMy (U3NYECKOMY pPa3BUTHIO,
YKPEIUISeT 370POBbE, PAa3BUBACT JIOBKOCTh
U KOOPJIMHAIMIO JBW)KCHUM, BbhIpaOaThIBACT
MBIIICUYHYIO CHIIY, HO B COBPEMEHHOM MHUPE
perynsipuas usnueckas aKTHBHOCTH JIHOIEH
PE3KO COKPATHIIACh 110 CPABHEHHUIO C IIPOIILJIBI-
MM JECATHWIETHIAMHU. DTO BEIET K 0CIIA0IEHUTO
CKEJICTHO-MBIIIICYHOTO arapara, HU3MEHEHUSIM
B paboTe BHYTpPEHHHX OpraHoB. Hemocrarok
JIBUOKCHUH MPHUBOAAT K COOsSM B paboTe Bcex
CUCTEM M OpraHu3Ma B IIEJIOM, CIIOCOOCTBYsI
BO3HUKHOBCHUIO Pa3JIUYHBIX 3a00JICBaHMIA:
OKUpEHHUE, HIIeMHYEecKas OO0JIe3Hb Ccepila,
XPOHHYECKast THIIEPTOHMSI, OCTEOIIOPO3, a TaK-
K€ IICUXOJIOTHYECKHUE PAacCTPOUCTRA.

3aHATHE CHOPTOM SIBIISICTCS COLUAIBHBIM
U CpenoBBIM (PaKTOPOM, KOTOPBIH BIUSET Ha
OpraHu3M YeJIOBEKa, OCOOEHHO Ha JbIXarellb-
HYIO U CEpIIeYHO-COCYIUCTYIO CUCTEeMBI. Biu-
SHUE CIOpTa Ha CEpACYHO-COCYAMCTYIO CHU-
CTeMy: Cep/lle HEeTPEHHPOBAHHOTO YEIOBEKa
B COCTOSIHUH IOKOSI 32 OIHO COKpalleHue (cu-
CTOJTy) BBITAJKUBaeT B aopty 50-70 M1 KpoBH,
B MuHyTy mnpu 70-80 cokpamenusix 3.5-5 1.
Cucremarndeckass (u3MUecKas TPEHUPOBKA
yCHIMBaeT (PYHKIMIO CEpAla U JOBOAUT CHU-
cronuyeckuii 00bem 10 90-110 mu1 B mOKoOE,
a TP OYEeHb OONIBIINX (PU3NUECKUX HATPy3Kax
150 n maxxe 200 mur. YacTtoTa CEpaedHbBIX CO-
KpalleHud mpu 3ToM yBennuuBaerca jo 200
n Ooyee, MUHYTHBIH O0bEM COOTBETCTBEHHO
1o 25, a unorga u 40 1. CioBoM cepie crop-
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TCMEHa MMEeT JECATHKPAaTHBIA pe3epB MOIIl-
HocTH [5]. YacToTa cepieyHbIX COKpalleHHit
y HETPEeHHPOBAHHOTO B3POCIIOTO HYelOBeKa
B TTOKO€ OOBIYHO COCTaBIIACT 72-84 B MHHYTY,
JUTSL Cep/illa e TPEHHUPOBAHHOTO CIIOPTCMEHA
B ITIOKOE XapaKTepHa OapuKapus, T.e. 4acToTa
cokpateHuii Hike 60 ynapoB B MHHYTY (MHO-
rma g0 36-38). Takoii pexxum paboThl Ooliee
BBITOJIEH ISl Cep/lla, TaK KaK YBEIHMUHUBAETCS
BpeMsl OT/bIXa (JIMacTosia), BO BpeMsi KOTOpPO-
rO OHO TOJyYaeT OOOTAaIeHHYIO0 KHCIOPOAOM
aprepuasbHyo KpoBb. OCHOBHOE K€ pa3innyue
3aKJIFOYaeTcs B TOM, YTO TIPH JIETKOH Harpys-
Ke cepjlle HETPEHHUPOBAHHOTO YeJIOBEKa YyBe-
JUYMBACT KOJUYECTBO COKpAILCHUU, a Cepl-
Lle CIIOPTCMEHA IMOBBIILACT YAAPHBIH BBIOPOC
KpoBH, T.e. paboraer skoHomuuHee. [IpuBe-
JICHHBbIC U(PPBI CBUICTENBCTBYIOT O OONBIINX
AHATOMHUYECKUX U (PYHKITMOHAIBHBIX PE3ePBaAX
CEpIEYHO-COCYTUCTON CHUCTEMBI, PAaCKPHITH
KOTOphIE MOYXHO TOJNBKO IIPH CHCTeMaTH4e-
CKHX TpeHupoBkax [5]. Bnusnue cnopra Ha
IbIXaTeJbHYI0 CUCTEMY: (HU3UYECKUe Ha-
Ipy3KHd YBEIMYUBAIOT YKCJIO ajlbBEOJ B JIET-
KHMX, COBEpPIUEHCTBYS JbIXaTeNbHbIM ammapar
U YBEJIMYHUBAs €T0 pe3epBbl. YCTaHOBIIEHO, YTO
y CHOPTCMEHOB KOJIMYECTBO ATbBEON H allb-
BEOIISIPHBIX XOJI0B yBemmueHo Ha 15-20% mo
CPaBHEHUIO C TAKOBBIMH y HE 3aHUMAIOIIIXCS
CIIOPTOM. DTO 3HAYUTENIbHBII aHATOMUYECKUI
u  (YHKIMOHAIBHBIA  pe3epB. Puznyeckue
YIPaXHEHUS OKa3bIBAOT OOJIBIIIOE BIUSHUE HA
(dopmupoBaHMe ammapara JAbIXaHus. Y crop-
TCMEHOB, HampuMmep, >KU3HEHHas eMKOCTh
JeTKHUX jocturaer 7 Jji. u 6onee. [Ipu makcu-
MaJbHBIX (U3NYECKUX Harpy3kax dacToTa
JbIXaHus1 MOKET Bo3pacTu 10 50-70 B MUHYTY,
a MHHYTHBIH 00beM neixanus 10 100-150 m,
T.e. B 10-15 pa3 mpeBbICUTH 3TOT MOKa3aTelb,
OTMEUEHHBIH B COCTOSHUM IOKOS. XOpOIIO
pa3BUTHIN IbIXaTENIbHBIN anmnapar — HaJeKHast
rapaHTHsl TOJHOLEHHON >KU3HEAEATEIbHOCTH
kieTok. M3BecTtHo, 4TO THOEND KIETOK opra-
HU3Ma B KOHEYHOM HTOTE CBS3aHA C HEIOCTAT-
KOM B HUX KHCJIopoaa. Yl HampoTHuB, MHOTOYHC-
JICHHBIMH UCCIIEIOBAaHUAMHE YCTAHOBIIEHO, YTO
yeM OoJblie COCOOHOCTh OpraHu3Ma ycBau-
BaTh KUCIIOPOA, TeM BbIlIE pu3nyeckas padbo-
TOCIIOCOOHOCTH YesioBeKa [5].

[Ton BausiHMeM (pU3MUECKONW AKTUBHOCTH
B OpraHu3Me 4enoBeka (OPMHUPYIOTCS 3HAYH-
TeNbHBIE CTPYKTYPHO-(QYHKIIMOHAJIBHBIE W3-
meHeHus [1, 3]. Ontumuzanus AesSTeIbHOCTH
CEPIEYHO-COCYTUCTOM U JIBIXaTEIBHON CUCTEM
nMeeT OOJbLIOE 3HAUYEHHE JUIS TTOBBILICHUS
ypoBHs (u3MUecKoil paboTocrnocodHoCcTH [4,
5, 6]. Uzyuenne BIMSIHUSI PETYISPHON (U3U-
YeCKON Harpy3Ku Ha CUCTEMBI, OCHOBOIIOJIara-

IOIIHE B )KU3HEOOECIIEUEHNH BCETO OpraHn3Ma
U CHEeUU(QHUKA MBIIICYHON NESTEIBHOCTH Ha
MEXAHU3Mbl aJANTUBHONW MEPECTPOMKHU JIbIXa-
HUS U KPOBOOOpAILICHUS SIBIISETCS BaXKHOI Ha-
YYHOU U IPAKTUYECKON 3aJauei.

Heab: oneHnTh H3MEHEHHS (QYHKLINO-
HaJIbHOTO COCTOSIHMA M B3aMMOCBS3b MEXIY
MoKa3aTeIsIMU JbIXaTeJIbHOW U CepAeYHO-CO-
CYIHMCTON CHUCTEM Yy CTYIEHTOB CIIOPTCMEHOB
Y HE CTIOPTCMEHOB IOJ] BIUSHUEM PETYISPHBIX
(GU3NYECKUX HATPY30K.

MaTepI/la.]'lLI H METOAbI HCCJICAOBAHUA

B uccnenosanuu npunsim yuactue 100 cTyneHTOB
[I'MYVY um. akanemuxa E.A.Barnepa, uz Hux 52 crop-
tcmeHa (18 Gacker6onucto, 19 ¢yrbonucroB u 15 ma-
yopmudTepoB) U 48 He 3aHUMAIOUIMXCS B CIIOPTUBHBIX
cexnmsx. MccnenyeMble CeKIUM pa3iIMvaloTcs MO BULY
(u3MYecKnX ynpakHeHWH Ha: CriopTUBHBIE Urphl ((yT-
6o, GackeT0Od), XapaKTEPU3YIOUIMECS YepeIOBaHHEM
MBIIIEYHON AEATETBHOCTH U OTABIXA, PA3BUBAOIINE BBI-
HOCJIUBOCTb, KOOPAUHAIMIO JABIKCHUH U IICUXHUYECKYIO
YCTOHYMBOCTh M Ha CKOPOCTHO-CHJIOBOM BHJI CHOpTa
(mayspaudTUHr), XapaKTepH3yIOLIUiics HHTEHCUBHOM
¢uzndeckoit Harpys3koil. Tak e, CEKIUH Pa3IHYaroTCs
[0 PEXUMY IONYYCHUs JHEPIHU: 3aHSATHE CHIIOBBIMH
yIpaXHEHUSIMU (Tay pIuQTHHT) aHadpOOHBIH PEXUM —
SHEprys MoiydyaeTcst 0e3 yJacTHsi KUCIOPOJa U 3aHATHE
YHpa)KHEHUSMH Ha BBIHOCTHBOCTH ((yTOoi, GackeT00m)
a’pOOHBI PEeKUM — DHEPrHs MONYdYaeTcs C yJacTHEM
Kuciopoga. Y BCeX HCCIEAYeMbIX HPOBOAWIN IPOOY
Mranre (ITL), mpoOy I'enun (I1I'), mpoOy Cepkuna (I1C
1,2,3 daser), nuaamomerputo, tect Kymepa (TK), pac-
cunrteiBamy uHAEKchl: Cxubunckoit (MC), maccwl Tena
(UMT), ornocurensHoi cuibl (MOC), sKxu3HEHHBIN UH-
nexkc (OKM); u3Mepsin SKU3HEHHYIO €MKOCTb JIETKUX
(OKEJI), Bec, pocT, 4acTOTy CepAeUHBIX COKpaleHui [2].
Omnpenensiii pyHKIMOHAIBHBIE PE3EPBBI IO KHCIOPOLY
¢ moMolbIo pixarenbHbIX mpo6 [lranre (IMI) u lenun
(IIT"), oueHMBaIUM CKOPOCTh BOCCTAHOBUTENBHBIX MPO-
HECCOB M (U3MIECKHE BO3MOKHOCTU HCIIOIb30BAHHS
PE3epBOB KHCIIOPOJA C IIOMOIIBIO JIBIXaTEIBHOW IpO-
661 Cepxuna (IIC 1, 2, 3 ¢dassr) u Tecra Kynepa (TK).
Cpenuuii Bo3pacT oOcienyembix coctasmsii 21 +0,3
roga. KaxgoMmy ucmbITyeMoMy OBIIH pa3bsCHEHBI IIENH,
3aJa4d MCCIIEOBAHNUS U COONIONCHBI ITUUECKHE Tpebo-
BaHUS ULl TAKUX McciienoBanuii. CTyJeHTBI P UcClie-
JIOBaHMM OBLIM 370POBBI, kajno0 He umenu. CTaTHcTH-
YecKyl0 00pabOoTKy AaHHBIX MPOBOAWIN MPU MOMOIIBIO
IpOrpaMMHOTO Inakera Statistica 6, OIeHMBaNM cpemHee
apu(MeTHIecKoe 3HaYeHUE BBHIOOPKU IO HCCIEAyEeMbIM
[IOKa3aTessIM ¥ CTaHJapTHYIO OHOKY cpenHei (M + m).
CpaBHEHHE ABYX HE3aBHCHMBIX HCCIIEIYEMBIX TPYIII
npoBoamnd 1o kpureputro Manna-YutHu. Crarudecku
3HAQYUMBIMH CUHTAJMCh TaKHE PA3IMYUs, IPH KOTOPBIX
p <0,05. PaccuntbiBanu ko3GpUIHEHT PaHTOBO KOppe-
nsmmu o CrimpMmeny (1).

Pe3yabrarhl ucciie10BaHuSA
U UX 00cy:K1eHne

ITo pesynbraram mccienoBaHuii OBUIO BBI-
SBJICHO, YTO CPCa MY’KYUH CIIOPTCMCHOB BbI-
SABJICHBI CTYACHTBI, MMCIOIINEC IMOKA3aTCJIN HHUKE

HopMmal: XKU (y 33 %), MOC (y 38 %), I1C 3daza
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(29%). Cpemu MyX4uuH, HE 3aHUMAIOLIUXCS
CIIOPTOM, BBISIBJICHBI CTY/IEHTBI, HMEIOIUE TO-
kazarenu Hwke HOpMbL: KU (y 31 %), UOC (y
86%), TK (y 38%), I1II" (y 28%); UMT Obun
Bbllle HOpMBI ¥ 21%. Cpenu >KeHUIMH CIIop-
TCMEHOK BBISIBIICHBI CTYJICHTKH, UMEFOIIUE T10-
kazaresn Hiwke HopMmbl: KU (y 23%), I (y
19%), IIC 2 u 3 ¢a3sl (y 19%). Cpenu xen-
LIMH, HE 3aHUMAIOIINXCSl CIIOPTOM, BBISBICHBI
CTY/ICHTKH, UMEIONINE TOKA3aTelll HIKEe HOp-
Mmbl: TOC (y 42%), [II" (y 58%), I1C 2 da3a
(y 26%). B ntore, Konm4ecTBO CTY/ICHTOB CITOp-
TCMEHOB HMEIOT MEHBIIIEe TOKa3aTelel HIKe
HOPMBI, Ye€M CTYJICHThl HE 3aHUMArOIIUECs
cioproM. Ho U cpeau cTyIeHTOB CIIOPTCMEHOB
BBIABJICHBI CTYJACHTBI, MMEIOIINE IOKA3aTesln
HY>KE HOPMBI, BO3MOYKHO W3-3a pa3inuuil pusu-
YEeCKUX YIPAKHEHUI B CIIOPTUBHBIX CEKITHSIX.
[Tokazarenu napixarenpHbIX Tpo6  TTHI
u [IC 2 ¢daza y My)XKInH CTaTUCTUYECKH 3Ha-
YUMO BbITIE, YeM y sxkeHmuH (p < 0,05). 3Ha-
YUT, y MYXYHH TPOIECCHl YTOMIJICHUS WIYT
Me/JICHHEee, & BOCCTAHOBUTEIIbHBIE MPOLECCHI
ObIicTpee (BO3MOXKHO, B CBSI3U C aHTPOIOME-
TPUYECKMMUA U (PYHKIHMOHAIBHBIMH OCOOCH-
HOCTSIMH). Y CTYACHTOB,  3aHUMAIOIIUXCS
B CIIOPTHBHBIX CEKIHSIX, JbIXaTelbHbIC IMPO-
ow1 I1I" u I1C 2 ¢daza u mpoOsI, oTpaxkaromniue
cury (MOC) un BeHOcmuBocth (TK), crarm-
CTHUYECKH 3HAYUMO BBIIIE, YeM y HE 3aHHUMa-
IOLMXC B CHOPTUBHBIX cekiuax (p < 0,05).
Y cnoprcMeHOB-(pyTOOIUCTOB  JIbIXaTeIbHbBIC
nokazarenu XKW u [1C (1 u 3 ¢a3sr) u npoOwl,
orpaxartonue cury (MOC, guHamomerpus)
n BeiHOCHHBOCTH (TK), craructuueckn 3Ha-
YUMO BBIIIE, YeM y OaCKETOOIMCTOB U Taydp-
mudrepos (p < 0,05). CnenoBarensHo, hyTOOT
HAMHOTO JIydllle TPEHHUPYET JbIXaTelbHYIO
U CEpIeYHOCOCYIHUCTYIO CHCTEMBI, a TaKKe
CHOCOOCTBYET Pa3BUTHIO UX PE3ECPBOB.
KoppensiunoHHbIii aHamu3 YCTaHOBHUII, YTO
y cmoprcMeHoB u He crioprcmeHoB JKEJI nHa-
npsimyto koppenupyet ¢ IC. B IIC Bce 3 da3zbr
Hanpsamyto koppenupyrot ¢ IC u apIxarenbHbI-
mu nipodamu — 111 u 11T, 3HauwnT, yBennyeHne
JIBIXaTeIHHBIX PE3EPBOB YyIIydIiaeT paboTy cep-
JIe4HO- cocynuctoi cucremsl. XKW orpunarens-
HO koppesnupyet ¢ UMT, uro roBopur o Hebna-
TOTIPHUSATHOM BIHMSHUH M30BITKA MAcChl Tejla Ha
JIBIXaTEeNbHYI0 CUCTEMY. Y CIIOPTCMEHOB, B OT-
JMYHe OT HE CIIOPTCMEHOB, BBISIBJICHA MPsIMast
KoppensiimonHasi 3aBucumoctb KW ¢ tectom
Kymepa, uto roBoputr o Oompmiem (yHKIHO-
HAJILHOM PE3epPBe JIbIXaTeIbHON CUCTEMBI.

[Ipu reHaepHOM CpaBHEHUH OBLIO BBISB-
JICHO, YTO y MYXX4YMH IIpsAMast KOPPEJUOH-
Has 3aBucumoctb [1C Bo Beex 3 daszax ¢ MC, a
y KEHIIMH MpsMast 3aBHCUMOCTb HAaOIIONaeTcst
mumb B 1 u 3 ¢azax; ciaenoBarenbHO, Y MYX-
YUH TPOLECC YTOMJICHHS HJIET MeIJICHHEe,
a BOCCTaHOBHTENbHBIC TNPOLECCH ObICcTpEe,
YeM y JKeHLIMH. Y BCeX CHOPTCMEHOB YBEIH-
YCHUC ABIXATCJIbHBIX PE3CPBOB U aHTPOIIOME-
TPHYECKHUX TIOKa3aTesel CriocoOCTByeT pa3Bu-
THIO BBIHOCIIMBOCTH M CHJIBL Y (DyTOONHCTOB
UMT orpunarensno xoppenupyer c KN
V 6ackerbonucToB U (hyTOOTMCTOB TMOKa3aTe-
JM JBIXaTeNbHBIX Mpo0 BbIme; cormacHo [1C
BOCCTaHOBUTEIBHBIE MPOLIECCH ObICTpee Mpo-
TeKaroT y (hyTOOINCTOB.

BpiBoABI

Perynsipuble  pu3nyeckrie TPEHHUPOBKH,
0COOCHHO 3aHATHA (QyTOOJIOM, YIyUIIArOT
(GYHKIIMOHAILHOE COCTOSIHUE JIbIXaTeJIbHOM
U CEepICUYHO-COCYTUCTOW CHCTEM, YBEIUYIHMBA-
10T JIBIXaTelIbHbIC PE3EPBbI, MOBBIIIAIOT CHITY
W BBIHOCIHMBOCTH. Haile mccienoBanue joka-
3bIBACT, UTO PETYIAPHOC 3aHATUC CIIOPTOM BJIN-
ST Ha JIBIXaTeIbHYIO H CEP/ICYHO-COCYIUCTYIO
CHUCTEMBI, B3aUMOCBS3b MEXKIAY KOTOPBIMH
CTAaHOBHTCS €Ie TeCHEe, TaK KaK YBEJINYCHUEC
ypoBHSI (DYHKIIMOHUPOBAHUSI OJTHOW CHCTEMBI
MPOTOPIUOHATBEHO MOBBIIIACT YPOBEHb (YHK-
[IMOHUPOBAHUS APYrol CUCTEMBI U HA00OPOT,
B pe3ynbTare, ONTHMHU3aus (GyHKIHOHHPOBa-
HUSl CHCTEM I103BOJICT CIIOPTCMEHAM JOCTH-
raTb BBICOKHX PE3YJIbTATOB.

CHucoK TUTepaTyphl

1. Jornna JK.A. MeXCUCTEMHbBIE B3aMMOOTHOIIICHUS JTbI-
XaHHs1 U KpoBooOpamienus // dusnornorus yenoseka. — 2011. —
T.37,Ne2. - C. 117-128.

2. HopmanbHas ¢u3uonorus. Merogudeckiue pekoMeHza-
muu K npakrudeckuM 3austasm / MU Bepr, B.JI. Trotronmu-
xoBa, E.B. KagsipoBa [u 1p.]; mox pex. M.JI. bepr. — Ilepms:
Kumxasrii ¢popmar, 2010. — 161c.

3. HoBukoB E.J. Ponb npixatenbHO# U cepaeuHO-coCyIu-
CTOIf cUCTeM B a3pOOHOM 00ECIeYeHHH OpraHu3Ma MOIPOCTKOB
npu (QU3NUECKUX HArpy3Kax pa3inuHOil MHTEHCUBHOCTH // W3-
BecTHsA Bonrorpanckoro rocyrapcTBEHHOTO MEAAarOrHYecKOro
yHuBepcuTeTa )KypHai. — 2004, — Ne 4. — C. 60-62.

4. DKCIIEpHMEHTAIbHBIC MOJIECIU B MATOJOTHU: YYEOHUK /
B.A. Yepemnes, 10.1. lunos, M.B. Yepemnesa, E.M. Camo-
nenkus, T.B. 'aBpunosa, E.1O. I'yces, N.JI. T'ynsesa. — [Tepmb:
Ilepm. roc. yu-1., 2011. — 267 c.

5. KoneB JI.A. Criopt — QusKysIsTypa — goiaroiaerue. Xa-
6aposck: Xabap. roc. yH-T., 2012. — 29 c.

6.Baev V.M., Koryukina IP., Kudryavtseva E.N.,
Gulyaeva I.L., Kozlov D.B. High mean blood flow velocity and
the level of peripheral resistance in the common carotid artery in
young women with low blood pressure. World Applied Sciences
Journal. —2014. — vol. 30. — Ne 2. — pp. 199-202.

B INTERNATIONAL STUDENT RESEARCH BULLETIN Ne4, 2017 W



B MEJIUIMHCKAE HAYKA MW

993

VIIK 617.736

CPABHUTEJIBHBIN AHAJIN3 PE3YJIBTATOB XUPYPTMUECKOI'O

JEYEHUA HWAUOHNATHYECKUX MAKVYJ/ISAPHBIX PA3PBIBOB
BOJIBIIOIO TUAMETPA B 3ABUCUMOCTH OT CITOCOBA
TAMIIOHABI BUTPEAJIBHOU ITOJIOCTH

CamoiinioB A.H., Xaiiopaxmanos T.P., ®a3jeeBa I.A.
@I'HOY BO Kaszanckuu I'MY Munzopasa Poccuu, Kazanv, e-mail: tim2317@mail.ru

H3yuens! pe3ynsratsl XHpyprudeckoro naedenus 30 mamnuentoB (30 mia3) ¢ MAHONATHYECKHM MaKy/ISIPHBIM
pa3pbIiBOM Oomblioro auamerpa Ha 6aze [AY3 «PecryOnrkaHckas KIMHUYECKast OTaabMOJIOruueckas OoJbHUIA
M3 PT» r. Kazanu. Bcem nanmeHTam BBITIONHSIN ONTHYECKYIO KOTEPEHTHYIO TOMOTpadHIo 10 ONepaluy | CIyCTs
14 nueit nocne onepanuu. B 3aBHCHMOCTH OT croco6a TaMIIOHAIEI BUTPEATEHON MONOCTH MAlUeHTH! OBUIH pa3-
JienieHsl Ha 2 rpynnsl (1o 15 yenoBek B Kaxaoi): I rpynma — ramrnonaa ra3oBo3tyliHol cMechlo, 11 rpynmna — Tam-
HOHaJ1a CHIMKOHOBBIM MaciioM (CM) 5700 cCr. B xoze ucciiejoBanHus MOJy4EHbI CIIEyFOIIe JaHHbIe: B I rpyrie
AQHATOMUYECKOE 3aKphITHE pa3psiBa npousonuio y 11 (73 %) namuentos, Bo Il rpynme —y 12 (80 %) manuentos. I1o-
ciie onepauu ocrpora 3penus B I rpynne yseianumnacs ¢ 0,11 + 0,06 1o 0,21 + 0,08, Bo II rpynmne — ¢ 0,12 + 0,06
10 0,19 £ 0,08. Cratnyeckue nokasareiy B rpyIiax 10CTOBEPHO He oTnyanuch (p > 0,05).

BHTPIKTOMMSI, MAKY/IIpHAsI XUPYPIHUs

COMPARATIVE ANALYSIS OF THE RESULTS OF SURGICAL TREATMENT
OF IDIOPATIC MAKULAR BREAKS OF A LARGE DIAMETER DEPENDING

ON THE METHOD OF THE TAMPONADE OF THE VITREAL CAVITY

Samoilov A.N., Khaybrakhmanov T.R., Fazleeva G.A.
Kazan SMU MOH Russia, Kazan, e-mail: tim2317@mail.ru

The results of surgical treatment of 30 patients (30 eyes) with idiopathic macular hole of large diameter on
the basis of Republican Clinical Ophthalmologic Hospital in Kazan were studied. All patients underwent optical
coherence tomography before the operation and 14 days after the operation. Depending on the method of tamponade
vitreal cavity patients were divided into 2 groups (15 people each): Group I — tamponade gas-air mixture, Group
II — tamponade with silicone oil (CM) 5700 sSt. In the course of the study, the following data were obtained: in
Group I, anatomical closure of the hole occurred in 11 (73 %) patients, in Group II — in 12 (80 %) patients. After the
operation, visual acuity in the I group increased from 0.11 + 0.06 to 0.21 + 0.08, in the II group — from 0.12 + 0.06

KuoueBble ciioBa: Mamonaruyeckunii Maky/IsipHbIii pa3pbiB, ra3oBasi TAMIIOHA/1a, TAMIIOHA/1A CHIIMKOHOBBIM MACJIOM,

to 0.19 + 0.08. Static indices in the groups did not differ significantly (p > 0.05).

Keywords: Idiopathic macular hole, gas tamponade, tamponade with silicone oil, vitrectomy, macular surgery

[laronoruss MakynsipHOW 00JacTH ceTdar-
KH UTPAET BAXKHYIO POJIb B Pa3BUTHH CI1a00BH-
JIEHHSI B3POCIIOTO HACENIEHHS PA3BUTHIX CTPaH.
OgHuM M3 TakKMX HapyUIEHWH, MPUBOAALINX
K HE0OpaTUMOMY yXYIIIICHHUIO 3PEHHSI, SBIISIET-
Cs1 UANOMATUYCCKUN MaKyJISIPHBIN pa3phIB.
WNnuonarnyeckuil MaxkyiaspHbIA  pa3pbiB
(UMP) — »10 nedekr ¢oBeonsspHO 00J1aCTH
CeTYaTKH, NPUBOIANIMA K CHI)KEHHUIO LEH-
TPaJIbHOTO 3pEHHS, BOSHUKHOBEHHIO METaMOP-
(horicuit M MEHTPATHEHON CKOTOMBI.
PacmipocTpaHeHHOCTh  MIMOTIATHYECKUAX
MaKyJISIPHBIX Pa3phIBOB COCTABIIAET IPUMEPHO
3 cioyuas Ha 1000 yenoBek B Bo3pacTe cTaplie
55 net, yaile BOZHUKAET y JKEHILIMH B BO3pacTe
60-70 net. B 80% cmyuaeB cOCTOSIHUE SIBIISICT-
cst ogHOCTOpOoHHMM [1, ¢.2; 4, ¢.259; 3, c. 645].
ComacHO ~ KOHIIETILIUH, TPEATI0KESHHOM
J. Gass B 1988 1., BemyIIyro poiib B TaTOTCHE3E
NMP oTBOAST TaHTeHIMaIbHBIM BUTpEOMa-
KyJIsipHBIM TpakiusM. CyTh KOHIEHIMH 3a-
KJIFOYAeTCsl B TOM, YTO paJUalbHbIC BOJOKHA

CTEKJIOBUHOTO Teja, OCTaBIIHECS Ha Mepu-
MaKyJIsIpHOW TOBEPXHOCTH TOCHE 3aHEH OT-
CJIOMKHM CTEKJIOBHAHOTO TeJa, COKPALIAr0TCs,
YTO IOCTETIEHHO IPUBOAUT K Pa3pbIBY ceTyar-
KH OKpyIIIoi (popMBI B MakKyJsipHO# 30HE [5,
¢.256]. Ha ocHoBe 3T0i1 Teopuu Oblia paspa-
0oTaHa HanOoJee UCIONIb3yeMasi B HACTOSIIEE
BpeMsl Kiaccu(UKalus MaKyJIspHBIX pPa3phbl-
BOB C BBIICTICHHEM 4 CTaIMii:

cmaous la — XapaKTepu3yeTcs MOsBICHHU-
€M JKEJITOTO IISITHA B (DOBEOJIE C YMEHbBLICHUEM
ITyOHHBI IEHTPAJIBHOMN IMKH;

cmaousi 16 — posiBIIsieTcs 00pa3oBaHUEM
JKEIITOTO KoJiblia B (pOBEOIEC ¢ HCUE3HOBEHUEM
HOPMaJIBHOTO (POBEOJISIPHOTO pedrieKca;

cmadust 2 — XapakTepusyercs pOpMHPO-
BaHUEM CKBO3HOTO Jie(heKTa CeTyaTKu auame-
TpoMm MmeHee 400 UM ¢ MpUKperIieHHneM 3aj-
HeW THAJOUIHONW MEMOpaHBI K TTOBEPXHOCTH
CeTYaTKU;

npu cmaouu 3 — CKBO3HOU eeKT ceryar-
KU yBenuuuBaercs B quamerpe 6omee 400 pm,

B MEXYHAPOJHbBIN CTYAEHUECKU HAYYHbBIN BECTHUK Ne 4, 2017 W



994

B MEDICAL SCIENCES N

MPUKPEIJICHUE 3aJ{HCH THAJOUJIHON MeMOpa-
HBI COXPaHSETCS;

cmaodus 4 — 3TO CKBO3HOM JieeKT ceTyar-
ki guametpoM Oomee 400 UM ¢ TOTHOCTHIO
OTCJIOWBIIEHCS OT ITOBEPXHOCTH CETYATKH 331~
Hel ThajouaHol MeMOpaHoii [6, c.13].

Ha cerognsmnuii 1eHb OCHOBHBIM METO-
oM auarnoctuku MMP sgBnsieTcs ontrueckas
korepenTtHast Tomorpadust (OKT), kotopas mo-
3BOJISIET OLEHUTH MOP(OJOrHUECKOE COCTOSI-
HHE CETYaTKH (pa3Mep MaKyJISIpHOTO Pa3phiBa,
TOJIIMHY CETYaTKH, BBICOTY KpaeB pa3pbIBa
W 7p.), CICOUTh 3a aHATOMHUEH MaKyIspHON
00JacTé B IMHAMUKE JI0 U MOCIIE TPOBEICHHS
onepatuBHoro Jjeuenus. K tomy ke naHHble
OKT cnyxat nporHoCTUYECKUMU KPUTEPUSIMHU
AHATOMUYECKOTO ¥ (PYHKIIMOHATIHLHOTO PE3yJib-
TaTOB JICUCHUS UIAUOMATHUCCKUX MaKYJISIPHBIX
pa3phIBOB.

OOMIETTPUHATHEIM METOIOM JICUCHUS HUITHO-
MaTHYECKUX MaKYJISPHBIX Pa3pbIBOB SBISETCS
SH/IOBUTPEANILHOE XHUPYPrUYecKoe BMeIIa-
TEIbCTBO. [IepBhIMU BUTPIKTOMHUIO C yAATICHU-
€M 3aJIHeH THAIONIHOM MeMOpaHbl U Ta30BOi
TaMIIOHAZOW MJisl JICYCHUS] MaKyISIpPHBIX pas3-
priBoB npemtoxman N.E. Kelly u R.T. Wendel
B 1991 romy [6, c. 15].

st moBermieHnst A ()EKTUBHOCTH  3a-
kpoiTusi UMP B KkauecTBe 3amMeHUTENs Ta3a
Goldbaum B 1997 1. ipeAIokKUII UCTIONB30BATh
CWIMKOH. [lprMeHeHHe TSAXKENOoro CHIMKOHA
npu seueHnn MUMP omucano Kirchhof E.B.,
Wong D. B 2007 1.

B nanbHeiinem ¢ 1enblo yaydllleHus aHa-
TOMHYECKHUX PE3YIBTATOB OTIEPATHBHOTO JICUe-
HUS OBUTO TIPETIOKEHO yIajJeHne BHyTPpEeHHEH
rorpanngHoii MemOpansl (BIIM) ceruarku
B OKPY>KHOCTH pa3pbIBa.

B Hacrosiiee Bpemsi Xupypruyeckoe Je-
YEHUE MaKYJSIPHBIX Pa3pblBOB IUAMETPOM 10
500-700 MKH, IO HAHHBIM OOJIBIIMHCTBA HC-
cieqoBaTelNiel, MPOTHO3UPYEMO U BBICOKOA()-
(hekTHBHO; HANOOIBITYIO TPOOIEMY BHI3BIBAIOT
BOIIPOCHI 000CHOBAHHOCTH ¥ 3(PPEKTUBHOCTH
XUPYPrHYECKOTO JICUEHUS] MaKyJSIPHBIX pa3-
priBoB auamerpom Oonee 800 mkH [4, c. 260].

Ha nanHHBII MOMEHT «30JI0TBIM CTaHIAp-
TOM» B JICUCHUHM HIAMOMATUYECKUX MAKYISIp-
HBIX Pa3pbIBOB SIBISETCS DHIOBHUTPEATHLHOE
BMEIIATENIbCTBO C yAaJleHWEM BHYTPEHHEH
orpaHnyHON MeMOpaHbl. OCHOBHBIMH dTara-
MU ONEpanuy SBJISIOTCS MPOBEACHHE CyOTO-
TaJIbHOM BUTP3KTOMUH, MWJIMHI BHYTpPEHHEH
MIOTPaHUYHOW MeMOpaHbl, TaAMITIOHa/la BUTpE-
aJLHOM TOJIOCTH CHUIMKOHOBBIM MaciioM (CM)
WJTU Ta30BO3AYIIHOM cMmecklo. [Ipu Tammonane
BUTPEATBHOM MOJIOCTH CHIIMKOHOBBIM MacCJIOM
npoBoauTcs 2 tan onepanuu (yranenue CM).

Haubosee ciioskHBIM ATaroM omneparuu 1o mno-
Boay UMP sBinisieTcsi BBIIIOJHEHHE KPYrOBOIO
nunuara BIIM. JlanHas npouemypa MOXKET
BBIIIOJIHATHCA C IPUMEHEHUEM KOHTPACTUPYIO-
IIMX BEIIECTB WK 0e3 HUX. B xadecTBe KOH-
TPACTUPYIOLIUX BEIIECTB B BUTPEOPETHHAIIb-
HOW XMPYPTUU NPUMEHSIOTCS pa3HOOOpa3HbIe
Kpacuren [2, ¢.71].

Iesab AaHHOrO MCC/IEI0BAHUSA: OLICHUTH
BIIMSIHUE CIIOCO0a TaMIIOHAJbl BUTpPEaIbHOM
IIOJIOCTH HA HCXOJ OIEPaTUBHOIO JICUECHMS
UUOMATUYECKUX  MAaKyJIspHBIX  pa3pbIBOB
OOJIBITIOTO JUAMETPA.

MaTepI/Ia.]'l])I H METOAbI UCCTICAOBAHUA

W3ydeHbl pe3ynbraThl XUPYpPrUUECKOTO JICUCHUS
30 mauuenrtos (30 ma3) ¢ UMP Oonbuioro auamerpa Ha
0aze T'AY3 «PecnyOnukaHCcKas KIMHHYECKas OQraib-
Mosorudeckast 6onpHua M3 PT» 1. Kasanu. Cpennuii
BO3pacT MalUeHToB coctaBui 67,8 £4,53 (60-75) ner.
Bcewm maruentam Hapsdy ¢ TPaAUIMOHHBIMU METOAAMH
WCCIIEIOBAHNS BBITIOMHAIN ONTHYECKYI0 KOTEPEHTHYIO
tomorpagmuio (OKT) o oneparyun u ciryerst 14 queit mo-
ciie orepanuu. B 3aBucumMocTH 0T croco6a TaMIIoHaIbI
BuTpeansHoi noaocty (BII) manuenTs! ObLIN pa3nesneHsl
Ha 2 rpymnsl (1o 15 genoBek B kaxaoi): I rpymma — Tam-
MOHA/Ia Ta30BO3AYIIHON cMeckIo, 11 rpymma — tammoHaga
cuMkoHOBbIM Macsiom (CM) 5700 cCr.

Octpota 3peHus ¢ KoppekLuei 1o onepanyu B [ rpym-
nie cocrasmia — 0,11 + 0,06, Bo 11 - 0,12 + 0,06. Cpenuanit
nuaMeTp paspeia B I rpynne — 906,7 + 64,32 MM, BO
II rpynne — 908,4 + 64,22 mxwm. ['pynmel conocTaBuMbl
0 BO3PACTY, MOJTy, TMaMETPy pa3pbiBa U OCTPOTE 3PEHHS
JI0 OTIepaIyy.

Bcewm manuentam mpoBeeHO XUPYPrUdecKoe Jiede-
Hue IMP. Onepanny BHITIOIHEHB! Ha (haKUYHBIX IVIa3ax
onHuM xupyprom. llpomsBenena tpexmoprosas 25G+
BUTPAOKTOMHSI MO CTAaHJAPTHOM METOIMKE Ha ammapa-
te «Constellation» ¢upmsr Alcon (CIIA). Tammonanga
BUTPEAIBLHON IOJIOCTH HPOBOAMIACH TAa30BO3YIIHOM
CMECBhIO MIIM CHJIMKOHOBBIM MacioM. Ilocne omepanuu
MaUEeHTOB MO3UIMOHUPOBAIHN JIMIIOM BHH3: Ha 3 CYyTOK —
IpU TaMIIOHAJE Ta30BO3AyIIHOH cmechio (I rpymma),
Ha 3-4 yaca — IpU TaMIIOHAJIE CHJIMKOHOBBIM MAacjoM
(II rpynmna). Xupypruueckue BMEIIATeIbCTBA BbINOIHE-
HBI B IOJTHOM 00beMe 0e3 0CIIOKHEHHI BO BCEX CITydasx.

CrarucTrueckas o0pabOTKa JAHHBIX MPOBOAMIACH
B nporpamme «Microsoft Office Excel 2010»; nanuble
npeacrasiieHsl B Bujge M+ 6. [l oueHku 10CTOBEp-
HOCTH PA3NUUUi MEXIy TpyMIIaMH HCIONIb30BaCS
t-kpurepuil CrbrofeHTa. JIOCTOBEpHBIM CUUTAICA YpO-
BeHb 3Hauumoctu p < 0,05.

PESy.H]:TaTbI HCCJIeA0OBAHUA
H UX 00Cy:KIeHne

TTosnoxkuTenbHbIH pe3yabTaT XUpypruue-
CKOTO JICYEHHsS] MJAMOMATHYECKOTO MaKyJsp-
HOTO pa3pbiBa CUHUTAJCS JOCTHUTHYTHIM TPHU
MOJHOM 3aKpBITHU pa3pbiBa, BOCCTAHOBIE-
HUS aHAaTOMUU (POBea U YIYUIICHUU 3PCHHS
HAUEHTOB.

Ilo pesymbraraM NpPOBEIEHHOTO HCCIIE-
JOBAaHMUSA IIOJIYYEHBI CJIEAYIOIIME JaHHBIE:
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B | rpynmne aHaroMu4eckoe 3aKpbITHE pa3phbl-
Ba mpowusonwio y 11 (73 %) manumentos, Bo II
rpynme —y 12 (80%) marmenTos. Iocne ome-
pammu octpota 3peHus B | rpymme cocraBuia
0,21 + 0,08, Bo Il rpynne — 0,19 + 0,08. Craru-
YeCcKre MoKa3aresy B TPYIax JOCTOBEPHO HE
ommmyanucsk (p > 0,05).

[TonHoe 3akpbITHE MAaKYISPHOTO pa3phbiBa
B I u II rpynnax He JOCTUTHYTO y NMAallUEHTOB
C OTBEPCTHSMH MAaKCHUMAaJIBHOTO JHaMeTpa
1 HauOOJbIIEH IMTEIHHOCTHIO 3a00JIeBaHUS
(o maHHBIM aHAMHE3a).

BruiBoabI

[TomyueHHbIC pe3yNIbTaThl CBUICTEIILCTBY-
0T O TOM, YTO HET JOCTOBEPHBIX pa3IMuui
B MCXOJIax ONEpaluy ¢ IPUMEHEHUEM Ia30BOM
TaMIIOHaJAbl WJINW TaMIIOHaJAbl CHIJIIMKOHOBBIM
maciom 5700 cCr.

TamrioHajia BUTpeaabHON MOJIOCTH CHJIH-
KOHOBBIM MAacIIOM TIO3BOJIIET OOJETrduTh II0-
CJICOTICPAIIMOHHBIA TIEPUOJ| JIJISl TIAIIUEHTOB:
MO3UIIMOHUPOBAHUE JIMIIOM BHH3 JIUIIb Ha
3 yaca. OmHAaKO CHJIMKOHOBAsI TAMIIOHATA MO-
JKET NPUBOAUTL K TAKHMM OCJIOKHCHHUAM, KaK
IMMOBBINICHWE BHYTPUIJIA3HOTO OaBJICHHSA, pas3-
BHUTHE KaTapakThl, dIUPETHHAIBLHOTO (HHUOpPO-
3a, Heliponatuu. KpoMe Toro, maHHbIi MeTO
MIpeJIrosaraeT BTOpoe XUPypPrudeckoe BMela-

TCJIBCTBO AJId yAaJICHUS CUJIMKOHOBOTO MacJjia,
YTO YBEJIMYUBAET 3aTpaThl HA JIEYECHHUE.
T"a3zoBas TaMIIOHazaa, B OTIIMYHUEC OT CHIIN-
KOHOBOH, HE TpeOyeT MPOBEACHHSI TIOBTOPHOM
oTieparyiy, IPUBOIUT K MEHBIIUM TOCIeore-
paIiOHHBIM OCIIOKHEHHSM (pa3BUTHE Kara-
paKThl, TOBBIIICHUS BHYTPHUIJIA3HOTO JIABJIC-
Hust). OfHAKO MOCJECONEPalUOHHBIA MEPUOA
MIpOTEKaeT Ul MAlUEeHTOB CIIOKHEE: MO3ULHU-
OHMPOBAHUE JINIIOM BHU3 Ha 3 CYyTOK.
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MHATO®PU3NOJO0I'USA HAPKOMAHUMU. ITPOBJIEMA HAPKOMAHWU

B IIEPMCKOM KPAE 3A ITIEPUO/I 20052015 I'T.
dumnmnosa E.A.

Mumnszopasa Poccuuy, Ilepws, e-mail: liz1102@yandex.ru

Jlo cux mop Ha TeppuTOopuH Poccuu cioxkHas CHUTyanus ¢ ymoTpeOIeHHeM M 00OpOTOM HapKOTHYECKHX
cpezcTB. TspKenble COLMaIbHbIC H SKOHOMHYECKUE 00CTOSTEIBCTBA, BAUSHUC MUKPOCPE/IbI, ICHXOIMATOJIOTHYCCKIEe
0COOEHHOCTH — BCE 3TO MOXKET MOATOIKHYTh YEJIOBEKA K yHOTPEOICHHIO HapKOTHKOB. Celiuac Ha HAPKOPBIHKE Tpe/i-
CTaBIICHO OOJBIIOE Pa3HOOOpa3He HAPKOTHIECKHUX CPEICTB, HO BCE ITU BEIECTBA HMEIOT OOIIHE MaTO(pU3HOIOTH-
yeckue npouecchl. [loBropHoe ynorpebiieHne HapKOTUKOB CBSI3aHO ¢ (DEHOMEHOM «IOAKPEIUICHUs». 3ateM (op-
MHpYETCsl ICHXUUecKast U Gpu3ndeckas 3aBUCHMOCTb, IIPH OTMEHE HAPKOTHKOB BO3HHKAET CHHAPOM a0CTHHEHIIUH.
Co BpeMeHEM y 4elnoBeKa Pa3BUBACTCS TOJIEPAHTHOCTh K HAPKOTHKY. Ha mocinemHuX cTamusx 4eloBeK cTpagaeT
OT CHH/IPOMA CHWKCHHsI TOJCPAHTHOCTU M CHHIPOMA MOJIMOPTaHHOI HEAOCTATOYHOCTH, YTO MPHBOJUT K CMEPTH.
B IlepmckoM kpae HaOMIOAACTCSI CHIKCHUE YHCIA MALHEHTOB, IOCTABICHHBIX HAa yYET C JUarHo30M HapKOMaHWUs,
OZIHAKO YKOHOMUYECKHUE U CONUATBHEIE IIEPEMEHBI MOTYT B KOPHE OMEHSTDH CUTYAIHIO.

KirodeBble cji0Ba: HAPKOTHKH, narogusunoorus, [lepmckuii kpaii

PATHOPHYSIOLOGY OF DRUG ADDICTION. THE PROBLEM OF DRUG
ADDICTION IN THE PERM REGION FOR THE PERIOD 2005-2015

Filippova E.A.
Federal State Budgetary Educational Institution of Higher Education
«Academician Ye.A. Vagner Perm State Medical Universityy of the Ministry
of Healthcare of the Russian Federation, Perm, e-mail: liz1102@yandex.ru

Now in Russia is a complicated situation with the use and trafficking of narcotic drugs. Severe social and
economic circumstances, the influence of microenvironment, psychopathological features — all this can push a
person to use drugs. Now there is a wide variety of drugs, but all these substances have common pathophysiological
processes. Re-use of drugs is associated with the phenomenon of «reinforcements». Then the psychic and physical
dependence is formed, with withdrawal of drugs there is an abstinence syndrome. Over time, a person develops
tolerance to the drug. In the latter stages, a person suffers from a syndrome of reduced tolerance and multiple
organ dysfunction syndrome, which leads to death. In the Perm region, there is a decrease in the number of patients
registered with a diagnosis of drug addiction, but economic and social changes can radically change the situation.

Keywords: drugs, pathophysiology, Perm region

OnHOW U3 COIMANBHBIX MPOOJIEM COBpe-
MmeHHoU Poccum siBnsieTcst Hapkomanusi. Hap-
KOCUTYyaIlusl B CTpaHe MOo-MPeKHEMY XapaKTe-
pusyercs Kak Tsbkenas. HapkoTUKK IIIOTHO
BOIIUTH B JKH3Hb HE TOJBKO COLMAJIbLHO HebJIa-
TOIOJIYYHBIX CIIOEB OOIIECTBA, HO H B KPYT'H
00pa30BaHHBIX JIONICH, a TAKIKE YBEIIMUUIOCH
ynorpe0jieHue HapKOTHUKOB CpEIH HECOBEp-
IIEHHOJICTHUX. OJTO CBSI3aHO C MOMYJSpHU-
3aIMeld TEMBI JIETKUX HAPKOTUKOB W CHUHTE-
tuyeckux Bemects B CMU u MojoaeKHO#I
KynbType. Takue HapKOTMUYECKHE BEIEeCTBa
OKa3bIBAIOT HE MeHee MaryOHOe BIUSHUE Ha
OpraHu3M.

Hapxotuku, uam HapKOTHYECKUE CpeA-
CTBa — 3TO BEIIECTBA MPUPOJAHOIO WU CUH-
TETUYECKOTO  IPOUCXOKACHUS, KOTOPHIE
OKa3bIBAIOT CIHEeNMU(UICCKOE BIHSIHAEC HA
HEPBHYIO CHCTEeMY. THITOBYIO OpPMY IICHXO-
COMAaTHUY€CKOM MaTOJIOTUH, BBI3BAHHYIO YIIO-
TpeOIeHneM HapKOTUKOB, HAa3bIBAIOT HAPKO-
MaHHEH.

ColroNOTH BBIACISIOT HECKOIBKO MPH-
YUH, I0OYEMY B COBpeMeHHOU Poccun tak ser-
KO MNPWXKWINCh HAPKOTHUKHU: Pa3Ball CUCTEMBI
JIETCKUX ¥ MOJIOJISKHBIX OpraHu3alui, pe3Koe
M3MEHEHHE COLMAIBHOIO CTaTryca — paccioe-
HUE B OOIIECTBE, MMOTEPs )KU3HEHHBIX IIEHHO-
CTeil, ocaabieHne CeEMENHBIX CBI3EM.

IMaTtodu3uoI0rusi HAPKOMAHUM

K rpynne pucka MOXXHO OTHECTH JIOACH
C HHU3KOM COIIMaLHOM aJalTUBHOCTBIO, CO
c1a0bIM THITOB BBICIICH HEPBHOU JEATEIHHO-
CTH, C OTSITOIEHHOW HAapKOTHYECKOW Haciel-
CTBEHHOCTBIO.

Camble pacmpOCTpaHEHHBIE HAPKOTUKHU:
OMHUaThl, HAIIPUMEP TePOHH, MOPUH, Mperna-
parsbl OHHfIHOFO, U TAJUTFIOMMHOT'CHBI TAKHE KaK
MECKaJMH, AWSTHIAMUJ JU3EPTUHOBAs KHC-
mota (JICJI). Takke 3T0 MOTYT OBITh JIETydHe
OpraHWYECKHE PACTBOPHUTEIH, WHCEKTUIUIBI,
pENeIUIeHThI, TPAHKBUIIM3ATOPBI U CTUMYIISTO-
pot LITHC (xoxauH, MapuxyaHa).
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YucneHHOCTb NALMUEHTOB, coCTOoALMX Ha ydeTe B JINY ¢
ANarHo3om HapKOMaHUA U TOKCUKOMaHUA
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HapxoTrueckne BemecTBa UMEIOT pa3HBII
COCTaB U MEXaHU3M JICUCTBUA HA OPraHU3M.
OpnHako HaONIOMAETCS CXOJCTBO HEKOTOPBIX
KOMITOHEHTOB ITaTOTE€HE3a HAPKOMAHUU.

CHauana (GOpMHPYETCS TaTOJOTHYECKOES
BJIEYEHHE K HApKOTHKY. Kaxmipiii snu3on uc-
KYCCTBEHHO BBI3BAHHOTO COCTOSTHHSI KOoM(popTa
croco0cTByeT (OPMUPOBAHHIO ITATOJOTHYE-
CKOW CHCTEMBI JOCTHKCHHS IMOJOKHUTEIHHBIX
sMmo1uil. Llenbio 3Tolt CUCTEMBI ABIISETCS MPU-
€M HOBOU MOJKPEIUIIONICH MOPIUU HAPKOTHU-
Ka. Bemymiyio pois B 3TOM Ipollecce UrparoT
rosry0oBaToe MECTO CTBOJIA MO3ra U JIMMOUYe-
CKasi CHUCTeMa, a TakKe MEIUaTophl HOpaape-
HaJWH, T0(paMHUH, CEPOTOHWUH W IHIIOTCHHBIE
ormmmonnbl. Dopmupyercs QeHOMEH MonKpe-
IJICHUS, JIOTIOJIHUTEIIEHO — BHIOPACHIBAIOTCS
HOBBIC MOPIUU HEHPOMEINAaTOPOB, U UETOBEK
UCIIBITHIBACT DUPOPHUIO, CYACTHE, BO3MOXKHO
JlaXke TIOBBINIeHUE paboTocrocobHocTH [4, 5].

3arem HacTymaer nepuoi (HhopMHUpOBaHHE
MICUXUYECKOH ¥ (PM3NYEeCKOW 3aBUCHMOCTH.
[Ipn mpekpamieHny TOCTYIUICHHS HApKOTH-
YEeCKMX BEIIECTB HAONIOMAETCS OCTpOe Hapy-
menne ¢ynkuronuposanus LIHC, xoneGanue
apTepUaIbHOrO JABJICHUE, TaXUKAPIUs, TOTIU-
BOCTb, TOJIOBHBIC U MBIIIICYHBIE OOJIU, TOITHOTA,
pBOTA, MOHOC, OECCOHHUIIA, YSJIOBEK YYBCTBYET
JTUCKOM(DOPT, TTyOOKYIO TOCKY, 3710CTh. Pa3Bu-
BACTCS CHHAPOM aOCTUHEHITUHN, OCTPHIN IEPHOT
KOTOPOTO MOYKET JITUThCS J10 4 Henenb. Y ye-
JIOBEKa HapyIIaeTcsi CO3HAHNE, BOSMOXKHBI Tall-
JIFOIIMHAIINH, BCE €T0 JICHCTBUS HAIlPaBICHBI HA
MOMCK HOBOM MOPIUH HapKOTHKa [3].

Ho co BpemeHneMm oObIYHasi J103a HapKO-
THKa He NaéT npexHuil 3QQekt. ITo CBI3aHO
C HAKOIUICHHEM B MeMOpaHaX KIJIETOK H30bI-

TOYHOTO XOJISCTEPHHA W HACHIIICHHBIX JKUP-
HBIX KHCIIOT, YTO CHOCOOCTBYET MOBBILICHHUIO
BSI3KOCTH M TOHHMKCHHUIO TEKy4eCTH MeMOpaH
KJIETOK, HapyllaeTcsi B3auMOICHCTBHE HEMO-
OWIIBHBIX PELENTOPOB KIETOK M HEHpoMeau-
aTopoB TOJKperUieHnsl. Takke WHTEHCHBHO
WHAKTUBUPYIOTCS W Pa3pyIIalOTCsS MOJIEKYITbI
HApKOTHYECKOTO BEIECTBA BCJIE/ICTBUE aKTH-
Baluu ()EPMEHTHBIX CHCTEM MHUKPOCOM H Jie-
THIIpOTEHa3 UTO30JIs KJIeTOK. Beé aTo mpuBo-
JIT K pa3BUTHIO TOJIEPAHTHOCTU K HAPKOTHUKY.
Tenepr HapkomaHy TpeOyercsi BcE Oonblie
1 0OJIbIlle HAPKOTUKA ISl YCTPaHEHUs AP Pek-
TOB (pM3MUECKON U TICHXOJIOTHIECKOI 3aBHCH-
MocTH [2].

HapkoTuku 1 ux MeTabOIUTHI BCTPaUBAOT-
sl B MeTaOOITMUECKUE CHCTEMBI, CTAHOBSTCS pe-
Ty TOpaMy 0OMEHa BEILIECTB B HEPBHOM TKaHU.
OTO MPUBOAUT K TKEIBIM METaOOINYeCKUM
Y CTPYKTYPHBIM U3MEHCHUSIM, TaK Ha3bIBAEMBIH
CHHJIPOM TOJIMOPTaHHON HEIOCTATOYHOCTH.

CuHIpOM Jierpajialiii JTMYHOCTH XapaKTe-
pu3yercs yTparod WHAWBHUIYAJIbHBIX JTHIHO-
CTBIX YEPT, CHIDKCHHEM UHTEJUIEKTa U TTaMsTH,
MTOJTHOCTHIO TEPSIETCSI MHTEPEC K OKPYKaroIIle-
My MUDY.

OuHanpHas CTaausi HAPKOMAHUU — CMEPTh
OT Cep/IeYHON U MOYEYHOH HEIOCTATOYHOCTH,
a TaKXKe 0T HHPEKIMOHHBIX 3a00JICBaHUI.

Hapxomanus B Ilepmckom kpae

CornacHo naHHBIM TeppUTOpHATBHOTO Op-
rana denepanbHON CITyKObl TOCYAapCTBEHHON
craructuku o [Tepmckomy kpato (ITepmbcrar)
K koHITy 2015 roma Ha Tepputopuu Ilepmckoro
Kpasl COCTOSUI0O Ha ydere B JiedyeOHO-Tpodu-
JAKTUYECKHUX YUPEKACHUAX C TUATHO30M Hap-
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KoMaHHs U TokcukoMmanusa 8050 yemoBek, 4TO
coctaBisgeT 305,6 na 100 ThICSY YeIOBEK Ha-
cenenust. O1o Ha 19,7 % wmenbmre, yem B 2011
roay (10021 genosek, 380 Ha 100 ThICSY Ue-
nosek) u Ha 0,2 % Oonbme, gem B 2005 romy
(8035 gemogek, 295,5 Ha 100 TBICSY YETOBEK)
(puc. 1). 1o 2011 rox men pocT YUCIECHHOCTH
HapKOMaHOB, ofHako K 2015 romy HaOmrogaet-
Cs CHIDKEHHE DTOTO IMOKA3aTesl.

Takske HaOIMIOMAETCS TEHACHIUS K CHIKE-
HUIO TAIUEHTOB, Y KOTOPhIX YCTAHOBJICH JHa-
THO3 HApKOMAaHUS M TOKCHKOMAaHHS BIICPBEHIC
B m3HH. Tak, B 2005 romgy ObL1O B3ATO TOZ
HaOmonenue 953 yenoseka (34,8 Ha 100 ToICTY

genoBek), a 2015 roxy — 172 yenoseka (6,5 Ha
100 TeIcsta wenoBek). Ho ato Ha 6,4 % Oombie,
geM B 2013 romy.

OnHAKO C KaKIbIM TOJIOM yBETHYUBACTCS
YHCIO TAlMECHTOB-HAPKOMAHOB, Y KOTOPBIX
BIICPBBIC B JKU3HU PETUCTPUPYIOTCS BPEIHBIC
MOCIICAACTBUS OT YMOTPEOICHHUSI HAPKOTHKOB.
B 2015 rony — 1366 uenosek (51,8 Ha 100 ThI-
cs4 4enoBek), 3To Ha 30,7% Oouble, yem
B 2011 romy (947 uenosexk, 36,0 ma 100 ThICSY
yenoBek). B 2005 romy sToT moxaszarenb co-
craBisut 985 gemosek (36,0 Ha 100 TBICSY Ue-
JIOBEK), 9TO Ha 27,9 % OoJbIle, YeM B TOM JKe
2015 rony (puc. 2).

B3ATo Ha yuyeT B CBA3MU C ynOTpEGﬂEHMEM HapPKOTUKOB
n noasneHnem spegHbix ﬂOCHEACTBMﬁ Bnepebie B
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YucneHHOCTb NaLMEHTOB, COCTOALLMX Ha yueTe B
cBA3U ¢ ynotpebaeHnem HapKOTUKOB M
nosasieHnem BpegHbIX NoCNeacTBUA
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Camas OoxblIasi YMCICHHOCTh MalUeH-
TOB C BPEIHBIMHU IMOCIEACTBUIMHU Oblia 3a-
¢ukcupoana B 2010 romy u cocramisiia
4656 uenosek (176,8 Ha 100 TBICIY Yemo-
Bek), HauMeHbmas — B 2011 roxy 4104 ge-
noBek (156,0 va 100 TeIcSY yenmoBek). On-
Hako B mepuoxn c¢ 2014 mo 2015 rom stoT
nmokaszarenb yBenuumics Ha 1,6 % u cocra-
B 4339 uyenosek (164,7 na 100 ThICAY Ue-
noBek) (puc. 3) [1].

BuiBoabI

B IlepmckoM kpae CymecTBYIOT Ipooire-
Mbl C HAPKOTHYECKON 3aBUCUMOCTH. Clox-
HO OIEHHUTH BECh MAcCIITad CUTyaIluH, MOTO-
MY YTO CTaTUCTHYECKHE JAHHBIC OCHOBAHBI
TOJIBKO Ha MPEAOCTABISEMBIX MaTepualiax
roCyapCTBEHHbIX KIHWHUK. Tak ocTarorcs
HEM3BECTHO YHUCIIO JIOJEH, KOTOpPHIE OTKa-
3BIBAKOTCA OT peFI/ICTpaHI/II/I B ,ZII/ICHchean
1 TIPOXOXJCHUS Kypca JICUCHUS.

3akjoueHue

Hapkomanus — 3to 6one3nb. Emie ['mmmo-
Kpar ckazaj, 4to OONe3Hb Jerde mpeaymnpe-
JIUTh, YeM JICYUTh. [103TOMYy CTOUT CTaparhes
MaKCHMAJIbHO OTPaJUTh MOJOJEKb OT HApKO-
THKOB, OOPOTBCS C BO30OM U PAclpOCTPaHCHU-
€M HapKOTHUKOB Ha TEPPUTOPHH HAIIICH CTPaHBI,
MpomnaraHupOBaTh 310POBbI 00pa3 KU3HU.
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METO/IbI IOUCKA OIIUBEKU B MATEMATHYECKHUX CO®U3MAX

N IMTAPATOKCAX
Boopos A.B., I'opoBenko JI.A.

Apmasupckuil MEXAHUKO-MEXHOI02UeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem ,
Apmasup, e-mail: shura.bobrov.1998@bk.ru, Igorovenko@mail.ru

B crarbe paccMaTpHBaIOTCS IOHATHE COPU3MA M IOHATHE IapaJoKca ¢ TOYKU 3PEHHsT MaTeMaTHKH, NaETCs
XapaKTepHCTUKa OTIHYMil codusma oT mapagokca. Ilo3unus aBTopoB CTPOUTCS HAa TOM, YTO MOHMMAHHE OIIHOOK
B co(hr3Me BEIET K IIOHMMAHHIO MAaTEMAaTHKH B LIEJIOM, [IOMOI'aeT Pa3BUBATh JIOTUKY U HABBIKM MPABUIIBHOTO MBIIII-
neHust. [IpuBoaUTCS MPUMEp OZHOTO M3 M3BECTHBIX CO(H3MOB U METOHMKA HAXOXKICHUS OIIMOKH, ITOBJIEKIIeH 3a
€000 HeBEPHBIH JIOTHUECKUIi BBIBOJ. ABTOD B CTaThe CChIIACTCS TAKKe Ha PSJ APYTHX H3BECTHHIX COQU3MOB U Ia-
PaJIOKCOB. 3a4acTyt0, UMEHHO MX Pa3pelleHUE CITY>KUIIO TOIYKOM K HOBBIM OTKPBITHSIM, U3 KOTOPBIX B CBOIO OUEPE/b
IIPOU3PACTAIN HOBBIe COMH3MBI U ITapaJoKChl. M3ydeHne copru3MOB U apagoKcoB, a TAKXKe CIIOCOO00B HAXOXKICHHS
OLIMOKY B UX JI0Ka3aTeIbCTBE, 10 MHEHUIO aBTOPOB, MOKET OBITh IOJIE3HO HE TOIBKO B BBICIIUX YUEOHBIX 3aBejie-
HUSX, HO U Ha yPOKax ILIKOJIbHOW MaTeMaTHKH.

KuioueBbie cjioBa: copusMm, napajgoKe, NOMCK OLIMOKH, Hepa3pelnMoe NPoTHBOpeYne

METHODS OF SEARCHING FOR THE ERROR IN MATHEMATICAL SYSTEMS

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

AND PARADOXES
Bobrov A.V., Gorovenko L.A.

Armavir, e-mail: shura.bobrov.1998@bk.ru, Igorovenko@mail.ru

The article discusses the concept of sophistry and the notion of paradox from the point of view of mathematics,
the characteristic differences of sophistry from the paradox. The authors  position is based on the fact that
understanding the errors of Sufism leads to the understanding of mathematics as a whole, helps to develop logic and
skills of correct thinking. An example of one of the famous sophisms and the method of finding errors that resulted in
incorrect Boolean output. The author of the article also refers to several other well-known sophisms and paradoxes.
Often, their solution has led to new discoveries, which in turn grows new sophisms and paradoxes. The study of
sophistry and paradoxes, as well as ways of finding errors in their proof, according to the authors, it can be useful

not only in higher education but also on the lessons of school mathematics.

Keywords: the fallacy, a paradox, an irresolvable contradiction

Hctopusi mMaTeMaTuky TOJIHA HEOXHIAH-
HBIX U UHTEPECHBIX COPU3MOB H TAPaIOKCOB.
W 3agacTyro NMEHHO MX pa3perIeHne CIIyKUI0
TOJTYKOM K HOBBIM OTKPBITHUSIM, U3 KOTOPBIX
B CBOIO OY€peb IPOU3pACTaIN HOBbIE COpU3-
MBI ¥ [1aPATOKCHI.

BonpmmHCTBO COGU3MOB U MapagoKCcoOB
M3BECTHO OYEHb JJaBHO, U MOKHO HAMTH B pas-
JMYHBIX COOpPHUKAX, XKypHanax. Hekotopbie u3
HUX TIepeIaloTCs YCTHO U3 TOKOJICHUS B TIOKO-
nenwne. [Ipumenenne copu3mMoB 1 apaoKCOB
Ha ypOKax MaTeMaTHKH MOIJIM Obl IOMOYb, Ha
HAalll B3MISA, Pa3HOOOPa3uTh YPOKHU U BBI3BATH
UHTEpEeC yyaluxcs K npeamery [1, 2].

Copusm — (or rpeueckorosophisma —
YJIOBKa, YXHUILPEHHUE, BBIAYMKA, TOJOBOJIOMKA),
YMO3aK/IIOYeHUE WM PACCyKICHUE, 000CHO-
BBIBAIOIIEE KaKyrO-HUOY/Ib 3aBEIOMYIO Helle-
MOCTh, a0Cypa WIIN MapagoKCaTbHOE YTBEPXK-
JeHHe, IPOTUBOpEYallee  OOIIECIPUHATHIM
npeacTaBieHusM. Kakum OB HE OBIT CODHU3M,
OH BCErJa COACPKUT OAHY MJIM HECKOJIBKO 3a-
MaCKHPOBAaHHBIX OLIMOOK.

Maremarnueckuid copu3M — YIUBUTENb-
HOE YTBEpIKIEHHUE, B JOKa3aTelbCTBE KOTO-
pOro KpOIOTCSl He3aMEeTHbIE, a rmoa4ac u Jo-
BOJILHO TOHKHME OWIMOKH. Maremarudeckue
cou3Mbl NPUYYalOT BHUMATEIbHO M HACTO-
POXXEHHO NPOJBUIATLCS BIEPEH, TLIATEIBHO
CJIEIUTH 38 TOYHOCTHIO (POPMYIHPOBOK, Mpa-
BUJIBHOCTBIO 3aIMCH YEPTEXKEH, 3a 3aKOHHO-
CTBIO MareMarhyeckux onepanuii. OdeHb
4acTo MOHMMaHue OMIMOOK B cOpU3Me BEIET
K MOHUMaHUIO MaTeMaTHKH B [[EJIOM, TOMOTa-
€T pa3BUBATh JOI'MKY U HAaBBIKH IPAaBUIBHOIO
MBITIUICHUS. Eciii Hamren omuOKy B codu3me,
3HAYMT, Thl €€ OCO3HAJI, & 0CO3HAHHUE OILINOKHU
OpeayINpekJacT OT e¢ MOBTOPEHHUs B Aallb-
HEHIINX MaTeMaTHYeCKUX pacCyKIACHUAX.
CodusMbl HE TIPUHOCST MOJB3bI, €CIU UX HE
noHumarb. Coducramu Ha3bIBalOT JIHOICH,
KOTOpBIC JIOXKb IBITAIOTCS BBIIATH 32 UCTHHY
IyTEM PA3JINYHBIX yXUIIPECHUH.

ITapagoke — (rped. «mapa» — «IpPOTUBY,
«JI0KCa» — «MHEHHue») Onmm3ok k codmsmy. Ho
OT HETo OH OTJIMYACTCS TEM, YTO ITO HE Mpel-
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HAMEPEHHO I[OJYYEHHBIH IPOTUBOPEUUBBII
pesynbrar. [lapagokc- cTpaHHOe, pacxoms-
mieecss ¢ OONICNIPUHSTHIM MHEHHEM, BbICKa-
3bIBaHHUE, a TaKK€ MHEHHE, IPOTHBOpeyaIee
(MHOTIA TONBKO HA TEPBBINA B3MVISA) 3APABOMY
cMbIchy (cinoBaps OxeroBa).MaremaTndecKuit
MapagokC — BBICKa3bIBAaHHE, KOTOPOE MOXKET
OBITH JOKA3aHO M KaK UCTUHHA, M KaK JIOXKb.

Coducramu Ha3bIBAIU TPYIITY IpEBHETPE-
yeckux (puocodo 4-5 Beka 10 H.3., JOCTHUT-
X OOJBIIOTO UCKYCCTBA B JIOTHKE.

Tem He MeHee, B I pertun codrctaMu Ha3bI-
BaJll U TIPOCTBIX OPaTOpOB-PHIOCOPOB—yIH-
TeNel, 3aj1a4eil KOTOPhIX OBLIO HAyYUTh CBOUX
YYEHUKOB «MBICIIHTh, TOBOPUTHh U JENAThy.
YTo0B! BBINTH OOEIUTEIEM B CIOBECHOM I10-
eIMHKe, CO(PHUCTHI YacTO IOJBb30BAINCH TEM,
YTO NMPOTHBHUK HENOCTATOUHO TIIyOOKO 3HAET
MPeJMET, 0 KOTOPOM HJIET Pedb, HEIOCTATOU-
HO BHUMATEJICH W HAOIIOaTeNIeH, U TO03TOMY
HE B COCTOSHUHM OTIMYUTH JIOKBH OT WCTHHBI.
B pesynbrare cinoBecHOro MmoeauHKa MPOTHB-
HUK JI0JDKEH OBLT COITIACUTBCS C JOBOJAMH CO-
(ucra u npu3HATh ce0s MOOCKIACHHBIM, XOTS
HCTHHA, Ka3aJloch, ObUIa Ha ero cropoHe. Ho
coucThl He OBUIM YYEHBIMH. YMEHHE, KO-
TOpOE JIOJDKHO OBLIO OBITh JIOCTUTHYTO € HX
MTOMOIIIBIO, 3aKTF0YAIOCh B TOM, YTO YEJIOBEK
YYWJICSI UIMETh B BUY MHOTOOOpa3HbIE TOUYKH
3peHusl.

Kak panbiie, Tak u Tenepb copu3Mbl HC-
noNbp3yroTest  ansi  obmana. IlpuBenennsle
HUKE TPHMEPHl JOCTATOYHO IPOCTHI, JErT-
KO 3aMETUTh WX JIOKHOCThAAXKE HE oOyazas
BBICOKOH JIOTHYECKON KynapTypoil. OmHaxo,
CYIIECTBYIOT CO(HU3MBI 3aByaJUpOBaHHEIE,
3aMacCKHPOBAHHBIE TaK, YTO OTIIMYUTH UX OT
WCTUHHBIX CYXICHHUI ObIBaeT OUYEHb Mpoliie-
MaTH4YHO. DTO AeaeT UX yIOOHBIM CPEICTBOM
oOMaHa B pyKax MOJKOBaHHBIX B JIOTHYECKOM
IJIaHEe MOIIICHHHUKOB.

Bynyun uWHTEINIEKTYalbHBIME  YIOBKAMH
WIK TOJBOXaMH, Bce codu3Mbl pa3obiadu-
MBI, TOJIbKO B HEKOTOPBIX W3 HUX JIOTHYECKAst
omuOKa B BUJIE HAPYIICHHUS 3aKOHA TOKIECTBA
JISKUAT HA TIOBEPXHOCTH M TIOITOMY, KaK Mpa-
BUJIO, TIOYTH Cpasy 3aMeTHa. Takue copu3Mbl
pa3obnaynte He TpynHO. OnHAKO BCTpEUaroT-
csl cCOH3MBI, B KOTOPBIX MOABOX CHPSITaH J0-
CTaTO4HO TIIyOOKO, XOPOIIO 3aMacKHpOBaH,
B CHJIy 4ero HYXXKHO HOCTaparbCsi, 4YTOOBI €ro
0OHAPYKUTH.

B cBoeil TpakTOBKe MapaoKChl MOXOXKH
Ha co(hM3MBI, TTIOCKOJIEKY TOXKE ITPUBOMST pac-
CY)KICHHMS K TPOTHBOpeUUsIM. | 1aBHOE ke pa3-
JAMYre MEXIY HUMHU ( 11O CJIOBaM HM3BECTHOTO
nucarens Janununa ['panuHa) 3akitodaeTcs
B TOM, YTO CO(QU3M — OTO JIOXKb, OOpSIKEH-

Has B ONEXKIbl UCTUHBI, & MAPATOKC — HUCTHU-
Ha B OJICSIHMM JDKU. JTO, KOHEYHO, 00pa3Hoe
CpaBHEHHE, HO OHO JOBOJBHO TOYHO OMHCHI-
BaeT CyTh Mpobiemsel. [lapagokc MoxeT OBITh
CIIEJICTBHEM, 3aKIFOYCHHEM HEKOTOPBIX CO-
($U3MOB, TO €CTh M3 KOPPEKTHOTO 1o (opme,
HO JIOKHOTO MO COAEPIKAHUIO PACCYXKACHUS
MOJKET CJEeNIOBaTh BBIPAKECHUE, KOTOPOE MOXK-
HO HAa3BaTh HEKOPPEKTHBIM 10 (OopMe, HO HUC-
TUHHBIM TI0 conepskanuio. IlapamoxcanbHbIH
BBIBOJT 00sI3pIBAET MCKATh MCTOYHHK TapaIoK-
ca, 3aCTaBIsieT BEIOMPATHCA U3 KPyra, B KOTO-
POM OKa3alloCh Hallle pacCyXJeHHe, U UCKaTh
nIpyroit myTth. Hampumep, NceBIOMCTHHY CO-
JIEPXKUT CYKIEHHE C JBOMHBIM OTPHUIIAHUEM:
«S1 He 3HaII, YTO OH He Opa», TaK KaK JBOWHOE
OTpUIIAHHUE SBJSIETCS yTBEepKIeHUeM. Wiu:
«Henb3s HE BEpUTH MTOTEPIICBILIEMY, — TOBOPUT
OOBUHHUTENb, — HOO HEBO3MOXXHO W3MBICITHUTH
CTOJIb YYyIOBUIIIHOE OOBUHEHNEY. «HeBo3Moxk-
HO, COTJIACEH, — BO3Pa)KaeT 3allUTHHUK, — HO
€CJIM HEBO3MOYKHO M3MBICITUTh, KaK e MOKHO
OBLIIO COBEPILUTH ?».

Pa3bop u pemieHue m00Oro poma mare-
MaTUYECKUX 3aJ]lad, a B OCOOCHHOCTH HECTaH-
JIAPTHBIX, TTIOMOTAET Pa3BUBATh CMEKAJIKY H JIO-
ruKy. Maremarudeckue CO(U3MbI OTHOCSITCS
MMEHHO K TakuM 3afadaM. K coxxanennro, n3—
3a OTpaHWYeHN B 00BhEME CTaTbh, HE MOKEM
MIPUBECTH BCE CO(MU3MBI, O KOTOPBHIX OBl HaM
XOTEJNOCh MOBEAATh, TEM HE MEHEE, HEKOTOPbIE
U3 IIPUMEPOB, BCE-TAKU, IPUBEAEM.

Urak, codpusm «Bcee yncia paBHBI MeKAY
c000ii»[3, 4]. Bo3pMéM 1Ba pa3HBIX UKCia, Ta-
kue uto: a < b. Torma cymectByeT Takoe ¢ > 0,
qT0: @ + ¢ = b. YMHOXHUM 00€ 9acTw Ha (a — b),
umeeM: (a + ¢)(a — b) = b(a — b). PackpsiBaem
cKkoOKH, umeeM: a’>+ca — ab — ¢b =ba — b*.
Hanee cb nepeHOCHM BIIPaBO, UMEEM:

a*+ca—ab=ba—-b*+cb
a(atc—b)=bla-b+c)
a=b

I'ne :xe ommbka? Ilo omnpeneneHuro:
a+c=b. 3Hauut, a+c — b=0 u BeIpaxe-
Hue a(a + ¢ — b) = b(a + ¢ — b) TOXIECTBEHHO
a‘0=5-0. Copuzm!

PaccmoTpum emié onuH U3BECTHBIN cohru3M
«YpaBHeHue x-a=(0 He MMeeT KOpHeil»Hu
HalIéM OIMUOKY B €T0 JJ0Ka3aTebCTBE.

Hrak, Bo3pMeM ypaBHeHue: X-a = 0

Paznennm 00e ero yacTu Ha X-a, IPH 3TOM
TIOJTyYUM CJIE/TyIOIIee PABEHCTBO:

x—a 0

X—a XxX—a
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OTkyna mosydyaeM MpOTHBOPEYUBOE pa-
BeHCTBO: 1 = 0.

I'ne ommoxa? OmmbKa 3aKimrogaeTcs B jie-
JICHUH Ha HyJb ( MBI qenmmiy Ha X-a = 0!).

A BOT THIUYHBIH puMep codr3Ma ¢ 3ama-
CKHPOBaHHOW Ipy00if MaTeMaTHIeCKOH OIIHO-
KOW TIpY BBIHECEHUHM MHOXKUTEIS: HAIHIIEM
TOXKIeCTBO 4:4 = 5:5. BriHeceM U3 Kaxa0# ua-
CTH TOXXIECTBA OOIIMEMHOXHTENN 32 CKOOKH,
nomy4aem: 4(1:1) =5(1:1). Tak xaxl:1 =1, To
COKpaTHM Y TIOIy4YnM 4 = 5.

A BoT emé ommH codm3Mm. B mokazarein-
CTBE KOTOPOTO UCTIONB3YETCS HETPaBOMEPHBII
puém jaenenus Ha Hoib. [lapamoke «Pa3HocTh
KBaJIpaToBy.

1) 3anumem crenyomiee BepHOE paBeH-
cTBO: 8> —a’=a’—a’

2) B IepBO YacTH PaBEHCTBA BBIHECEM 3a
CKOOKM OOIIHMI MHOKUTENb a, @ BO BTOPOH BOC-
mop3yeMest (POpMYIOi pa3ioKeHHs pa3HOCTH
KBaJ[paToB Ha MHOKHTENH. [Ipy 3TOM TOITyduM
CcJIe/Tyrolee paBeHCTBo : a(a—a) = (a+ a)(a—a);

3) Cokparum (oOMaHbIBast yutarens!) ooe
4acTH PaBEHCTBA Ha OOIINI MHOKUTEIb (a—a).
B pesynbrare cokpaiieHus moyuyuM CIeayo-
III€€ paBEHCTBO: a = a + a;

4) Takum oOpazom, a = 2a!

Terepp paccMOTPUM HECKONBKO TIapa-
nmokcoB. Cpent HUX — JJaBHO M3BECTHBIC U Te,
4TO OBLIM C(HOPMYIHPOBAHKI B MTOCICAHUE HE-
CKOJIBKO JIET.

Wrak, mapagiokc O IUPIOJIEHUKE: B HEKO-
TOPOH JIEPEBHE, B KOTOPOM >KUBET OJIUH €JIHH-
CTBEHHBIN MapukMaxep, ObuT u3naH ykas: «[la-
pUKMaxep UMEET MPaBo OPUTh TEX U TOJIBKO TEX
JKUTENEH JepeBHN, KOTOPhIE HE OPEIOTCS CaMmy.

Bompoc: MoskeT i mapukmaxep OpuTh ca-
Moro ce0st?

Ecnu on xouer cam cebst OpuTh, TO OH HE
MOXKET 3TOTO CJHIeNaTh, T.K. OH MOXET OpUTh
TOJILKO TeX, KTO ce0sl He OpeeT, eCliM JKe OH He
Oyznet cebst OpuTh, TO, KaK U BCE, HE Operolue
ce0s1, OH JTOJDKEH OPUTH CaMoTro CeOs.

Wrak, oH HE MOXET HU OpUTH ce0sl, HU HE
oputh cebs! [Tapamoxc!

Emé onuH xnaccuueckud — mapagokc
«Axmec m 4epenmaxa». IlpencraBum, yto
Axumnec OSKUT CO CKOPOCTBIO, B IECATH pa3
MIPEBBIMIAIONICH CKOPOCTh Yepenaxu, U Haxo-
JIUTCSI OT HEe€ Ha PACCTOSIHMM B ThICSYY IIAr0B
no3aan. [loxka Axwmmmec mpoOeXHUT ThICIIy
IaroBs, yepernaxa caenaer Toiabko cro. [loka
AXWIIec TpeojoNeeT el COTHIO, dYepera-
Xa ycreer cAenarb AecsaTh u T.J. U 3ToT mpo-
Hecc OyeT MpOoAOJIKATHCSI OECKOHEUHO JO0JITO
1 AXWJIeC HUKOT/IA HE JIOTOHHUT Yeperaxy.

[Tapamoxkc IIMHOKKHO: BCEM H3BECTHO,
gyT0 Korna [InHOKKMOo MKET (TOBOPHUT HETpaB-
Ily), €T0 HOC TYT K€ 3aMETHO yBEIINYMBAETCS.
Bormpoc: uto Oymert, ecnu [IMHOKKHO CKaXeT:
«Ceiiuac y MEHs yJUIMHUTCSI HOC»?

Ecim HOC HE yBenMUYUTCS— 3HAYUT, Mallb-
YUK COBpaJI, M HOC OyzieT 00sI3aH TYyT e BhIpa-
CTH. A €CJIH HOC BBIPACTET— 3HAYUT, MAJIBUUK
CKazajl MpaBjy, HO TOIJa I0YeMy BBIPOC HOC?
[Tapagoxc!

O MaTeMaTHYecKHux copu3Max W mapaiokx-
cax MOYKHO TOBOPHUTHh OECKOHEYHO MHOTO, KaK
M 0 MaTeMaTHke B 1esioM. V30 THS B I€Hb pOXK-
JTAIOTCS. HOBBIE CO(PHM3MBI M MapaIOKCHI, HEKO-
TOpBIC U3 HUX OCTAHYTCS B UICTOPHUH, @ HEKOTO-
pbI€ MPOCYIIECTBYIOT OAUH JIEHb [8].

Yem ke mosie3Hbl cOPHU3MBI ATl U3ydaro-
mmx wmarematuky? Ilpexknae Bcero, neranb-
HBIH paz0op coPU3MOB pa3BUBACT JIOITMYECKOE
MeImieHne. OOHAPYKUTH OMHIOKY B cou3me
3TO 3HAYUT OCO3HATH €€, & OCO3HAHHE OIINOKHU
MIPEIYTPEKIACT OT TIOBTOPEHHS €€ B IPYTUX
MaTeMaTHYeCKUX paccyxaeHusx. OueHb Bak-
HO JTIOOUTHCS OTYETIMBOTO MMOHMUMAHUS OIIU-
00K, MHaue cOPU3MBI OyAyT OECIIONE3HBI.

Marepuanbl HUccleoBaHUR OymayT pas-
MEIICHbI B BHJE ydueOHOro Ojoka uHpopMma-
IIHOHHO—00Pa30BaTEILHON Cpeabl  Kadeaphbl
00IIeHayYHBIX JUCIIUILTHH APMaBUPCKOTO Me-
XaHUKO—TEXHOJOTUYECKOTr0 UHCTUTYTA [5—T7].
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NCCIEAJOBAHUME ITAPAMETPOB KPUBBIX I'BU1O I'PAH/IN

Jembsinko A.B., l'opoBenko JI.A.
Apmasupckuti MmexaHuKko-mexHoI02u4eckutl uHcmumym (uauan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem y,
Apmasup, e-mail: demyanko.alyona@bk.ru, Igorovenko@mail.ru

B crarbe paccmarpuBaeTcst ceMecTBO KPUBBIX JIMHHH C IPABIIBHBIMY IUTABHBIME OYePTaHHSIMH, BHEIIIHE IO-
XOKUMH Ha OYepTaHHE IIBETKa, KOTOPbIC BIEPBbIC C MATEMATHUECKOH TOUKH 3PEHHUS ObIINM OMHUCAHBI HTATbSIHCKHM
yuénbiM ['Buzno I'panan. ABTOpamMu CTaThbH 9TU JIMHHU OBUIH MCCIIEIOBAHBI KaK NEPUOIMYECKHE TPUTOHOMETpUUE-
ckue (yHkunu. [IpuBenéH aHaIN3 3aBHCHMOCTH Tpaduka KpUBOH OT IapaMeTpoB €€ ypaBHEHHUs. PaccMoOTpeHb
Croco0bI TOCTPOeHNUS TpaduKa «TPEXIEIECTKOBOM PO3bI», a TAKXKE CBOMCTBA KPUBOI JIMHUU «YETHIPEXJICIECTKO-
BOW po3bl». MccnenoBanust usMeHeHuid kpuBbix ['Bu10 I'panu, 3alaHHBIX B MOJIIPHOIM CHCTEME KOOPJHMHAT B 3a-
BHCHMOCTH Pa3JIMYHBIX 3HAUYCHHUH [TapaMeTPOB MO3BOJIMIIN aBTOPAM CTaTbU YCTAHOBUTB CBSI3b MEXKY KOJIMYECTBOM
«JIENecTKOB» Tpaduka, uX GopMyIaMH U CHMMETPHIHOCTBIO MOTy4HBIIelics KpUBOU. B kauecTBe cpensl Mozenn-
POBaHHMS HCIIONB30BATIACh CHCTEMAa MAaTEMAaTHYSCKUX U MHKeHepHbIX pacuéroB MathCAD, mo3Bossiomnias Busya-
JIM3UPOBATh H3MEHEHHS IPa(hMKOB KPUBBIX ITyTEM BapbUPOBAHMS 3HAYCHUH ITapaMeTPOB YPAaBHEHUH dTHX KPHUBBIX.

KiroueBble ciioBa: KpuBasi, rpaduk, napaMeTpbl ypaBHeHHsI, MOIe THPOBAHHE

STUDY OF PARAMETERS OF CURVES OF GUIDO GRANDI
Demyanko A.V., Gorovenko L.A.

Armavir, e-mail: demyanko.alyona@bk.ru, Igorovenko@mail.ru

The article discusses the family of curves with the right smooth contours that resemble the shape of a flower,
which for the first time from a mathematical point of view was described by the Italian scientist, Guido Grandi. The
authors of these lines were investigated as a periodic trigonometric function. The analysis of the dependency graph
of a curve from its equation. Covers methods of graphing «three-leafed rose», as well as the properties of the curve
line «four roses». The investigation of changes in the curves of Guido Grandi, defined in polar coordinates based on
different parameters allowed the authors to establish a correlation between the number of «petals» of the graph, their
formulas and symmetry of the resulting curve. As simulation environment the system was used for mathematical
and engineering calculations MathCAD, allowing you to visualize the changes of the graphs of curves by varying

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

the parameter values of the equations of these curves.

Keywords: curve, graph, parameters, equations, modeling

MaremaTnka-3TO HaykKa, KOTOpas wn3yda-
€T BEJIMYUHBI, KOJIMYECTBEHHBIC OTHOLICHHS
U IPOCTPAHCTBEHHbIC (HOPMBI, OMNKMCHIBACT
MIPOLIECCHI, MPOUCXOJAIINE B OKpPYKAIOLIEM
Hac MUpe. 3aKOHbI MATEMAaTUKH U PEIIeHNs Ma-
TEMaTHYECKUX 3a]a4 MPHIOKEHBI KO BceM 00-
JIACTSIM YEJIOBEUECKON NeATenbHOCTH. JInHumn
3aHUMAIOT 0c000€ MOJOKEHHE B MaTeMaTHKE.
Wcnonb3ys TMHUM, MOXKHO CO3/IaTh HATJISTHBIE
MOJIEIM MHOTHX TIPOLIECCOB M MPOCIEIUTh UX
TE4EHUE BO BPEMEHH.

B 18 Beke wuranmbsHckuil reomerp I'Bumo
I'panmu (1671-1742) ommcan KpuBbIE JTHHUU
C TpaBWIBHBIMM IUIABHBIMH OUYEPTAHUSIMHU.
OHu ObUIM TOXO0KK Ha IBETOK. CeMeHrcTBO
3TUX KPUBBIX OBUIO HAa3BaHO CEMEHCTBOM poO3
I'suno I'panau.

WX npaBHIBHOE OYEpPTAaHUE ITO HE KANIPHU3
MIPUPOABI, OHU TPENONPEACIEHbl MaTeMaTH-
YECKUMH 3aBUCUMOCTSAMHU. OTH 3aBUCHMOCTH
ObUIM TIOJCKa3aHbl CaMOH MpPUPONOH, BEIb
B OONBIIMHCTBE CiIydaeB aOpHUC JIMCTa WU
LIBETKa Tpe/CTaBIsieT co0OW KPHUBYIO, CHM-
METPUYHYI0 OTHOCHUTENbHO ocu. CBom mpe-
KkpacHble 11BeTH! [ Buno ['panau cobpan B onHy

KHUTY W Ha3zBajd ee «L[BeTHuk pos». ['pannu
M3BECTEH CBoeH paboroit Floresgeometrici
(1728), uzyuasiieii po3bl — KpUBEIE, KOTOpPhIE
UMEIOT (OpPMY JIETIECTKOB IBeTKa (puc. 1).
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OB °®
OB ©
@O®°RBRB
DO BPRP
@O RXRXRY R
SRk

Puc. 1. «Poswi» [suoo I panou
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JIMHUM TIO3BOJISIIOT YCTAaHOBUTH U HCCIE-
J0BaTh (DYHKIIMOHAIBHYIO 3aBUCHMOCTH MEXK-
Ny pa3iu4HbiMU BennduHamu. C MOMOIIBIO
JUHUNA yJoaeTcs pemrath MHOTHE HaydHbBIE,
WHXCHEPHBIE 33/I1a9d B PA3IIMYHBIX OTPACIIIX
*u3HU. Hac 3amHTEpecoBain KpuBbIE, 3a1aH-
HbIE B MOJSIPHBIX KoopaumHarax. Cpean HHX
MOXXHO Ha3BaTh CIIUpaiIb Apxumena, jorapud-
MHUYECKYIO CITUpalb, KapAUOUIY, JIEMHHUCKATY,
actpouny, po3sl I'Buno I'panau. bonbuie npy-
I'MX Hallle BHUMaHWE MMPHBJICKIIA MaTeMaTuye-
CKasi KpHBas, TOXOXKas Ha I[BETOK- ITOJIApHAs
po3a wim posa I'Bugo I'paHau, u Mbl B cBOeM
paboTe XOTUM UCCIIEA0BaTh HE TOIHKO MHOTO-
oOpasue ¢opMm, HO U 3aBUCHMOCThH BHJA Tpa-
(uKa OoT mapamMeTpoB €ro ypaBHEHHH.

Po3bl I'Bugo I'pannu MMeroT cBOMCTBO, KO-
TOpO€ B TMPHUPOJE HE cpa3dy M 3aMETHIlh: TaK
Kak [sin (ko ) <1, To Bcst kpuBas pacronoxkeHa
BHYTPH Kpyra €IMHWYHOTO paauyca. B cmry
MIEPUOMYHOCTH TPUTOHOMETPUYECKHX (DyHK-
Ui po3a COCTOWUT U3 OJMHAKOBBIX JIETIECTKOB,
CUMMETPUYHBIX OTHOCHUTEIBHO HAaMOOIBIINX
pannycoB, Kakabli u3 kotopbIx pased 1 [1, 10].

Haunbonee kpacuBble «IBETBD» MOIyYa-
10Tcst ipu k =2 (4eThIpexsienecTkoBas po3a)
u ipu k = 3 (TpéxienecTkoBas po3a).

[TokakeM, Kak TOCTPOHUTH TpPEXJENecT-
KOBYIO po3y. OOparuM BHMMaHWE Ha TO, YTO,
ITOCKOJIBKY TIOJSIPHBIA pajlyc HEOTpHUIaTe-
JICH, TO JOJKHO BBIMOJHATHCS HEPAaBEHCTBO
sin(3) > 0, pemasi KOTOpoe MOJYyYUM 00JaCTh
JOMYCTHUMBIX YIJIOB:

T 27
<=, 2 <<t —<p<s—.
i 3°3 ¢ 3 ® 3
B cuny nepuogmunoctn ¢gyHkuuu sin(3)
(ee mepuona paBeH ?n) JTOCTATOYHO ITOCTPOUTH
rpadyK A7 YIJIOB ¢ B IPOMEXKYTKe 0 < @ < g,

a B OCTAJIbHBIX ABYX IIPOMEKYTKaAX HUCII0JIb30-

e
BaTh NeproaudHOCTh. MTak, mycte 0< @ < 3

Ecmu yron ¢ m3mensiercs ot 0 o 1, To sin(3)
m3mensiercs ot 0 1o 1, u, cnegoBaTenbHO, pa-
nuyc Takke u3mensiercst ot 0 mo 1. Ecmu yron

T T
U3MEHSETCS OT r 10 3 TO pajinyC U3MEHsIET-
cs ot 1 no 0. Takum oOpazom, pu U3MEHEHUU
T
yria ¢ ot 0 1o 3 TOYKA Ha TUIOCKOCTH OITH-

CHIBAaCT KPHUBYIO, TOXOMKYI0O Ha OYEPTaHUS Jie-
MecTKa ¥ BO3BpaIllaeTCsl B Hayajao KOOPAMHAT.
Taxwue 'xe TIeNeCTKH MOTyHaroTCs, KOT/1a Yol ¢

U3MEHSETCS B Tpeeiax oT T oomumor 28
Rl 3
pi 3
PaccmoTpum Tenepb, Kak MOCTPOUTH KPH-
BYI0, 33JJaHHYIO B TIOJIIPHOM CHCTEME KOOp/IH-
HaT ypaBHeHueM P =sin(2¢). Jlannas dyHk-
sl TIepHoueckas ¢ mepuogoM 7. Kpome

TOTO, sin| 2 (p+§ =—Sin(2(p), MO3TOMY

JIOCTaTOYHO TIOCTPOUTH KPHBYIO B MEPBOI
YETBEPTH, IIOTOM 3€pPKAIbHO OTPA3UTh €€ OT-
HocuTenbHO ocu Oy M MCHOJIb30BATh MEPHO-
JIUYHOCTb JUIsl IOCTPOEHUSI KPUBOM B TpEThE
U 4YETBEPTOU YETBEPTSIX.

PaccmarpuBaemas GyHknus Ha otpeske [0;

T
— ] monoronHo Bo3pacraer ¢ 0 1o 1, a Ha OT-

pe3ke [Z; E] MOHOTOHHO yObIBaeT oT 1 1o

0. Takum 00pa3oM, MBI MOJYYMIIH JICTIECTOK
pO3Bl, JeKaLil B IepBoil ueTBepTH. OcTab-
HBIE TPU JIENIECTKa MOJy4arcs, €clid MOoCTpo-
UTh KPUBYIO B OCTABIINXCS YETBEPTSIX.

OTMeTHM crenyrolnue HHTEPECHbIe CBOM-
CTBa YETBIPEXJIENIECTKOBON PO3BI:

Puc. 2. I'pagpux «poswvry r = n-sin(k-a)
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Puc. 3. I'pagux «posery r = n-sin((c/b)-a)

® YCTHIPEXJICTIECTKOBAsl PO3a €CTh reoMe-
TPUUECKOE MECTO OCHOBAaHUU MEPIIEHAMKYIIS-
POB, OIYILIEHHBIX U3 Hayaja KOOpJAWHAT Ha OT-
Pe30K ATUMHOH 1, KOHIIBI KOTOPOTO CKOJIB3AT 110
KOOPJIUHATHBIM OCSIM;

® [IJIOLIA/b, OTPAHUYNBAEMAsl YEThIPEXJIC-

L8

MIECTKOBOH pO30H, paBHA 5

Po3bl I'pannu Hanum cBoe NpPUMEHEHHE
B TEXHHKE, B YACTHOCTH, €CJIM HEKOTOpas TO4-
Ka COBEpIaeT KoiedaHue BIOJIb IPSIMOH, Bpa-
HIAFOIIEHCS C TTIOCTOSIHHOM CKOPOCTBIO BOKPYT
HETOJIBU)KHOM TOYKH — IICHTpa KojeOaHui, To
TPACKTOPUS ITOH TOYKHU OYIEeT PO30OA.

I'paduxu po3 I'Buno I'panam anst ocHOB-
HBIX ypaBHeHWH 7= n-sin(ka) u r=n-sin((c/
b)-a) npencrasieHsl Ha puc. 2 1 3.

Hccnenopas, kak U3MEHSIOTCS KpuBbIe [ Bu-
1o I'panny, 3aaHHbIe B TIONSIPHON CHCTEME KO-
OpIIMHAT B 3aBUCUMOCTH Pa3lIUYHBIX 3HAUYCHUI
rapameTpoB n, k, m, MbI YCTaHOBHWIIU CBSI3b MEXK-
JTy KOJIMYECTBOM JICTICCTKOB, UX ()OPMYII U CHUM-
METPUYHOCTH TONTYYHUBIIETOCs pUCyHKa [7, 8,
11]. UccrnenoBanust MPOBOAMIIKICEH C TICNBIO Pa3-
paboTku KOHTeHTa MH()OPMAIIMOHHO—00pa30Ba-
TENBHOU cpensl [5, 4, 6] kapenpsr OHJL AMTH,
B xagecTBe cpe/ibl MOIETTMPOBAHUS UCTIONH30Ba-
nack cucrema MathCAD [2, 3, 9].

B xone uccrenoBatensckoi paboThl ObLia
MpHUBEJIcHa TaKXKe Kilaccu(UKalus KPUBBIX
I'Bugo I'panay 1 onucaHbl UX OCHOBHBIE CBOM-
ctBa. MccenmemoBaB, Kak M3MEHSIOTCSI KPUBBIC
I'Buno I'pannu, 3agaHHbIe B MOJISIPHOUW CHCTe-
Me koopamHart r = n*sin(k*a) + m B 3aBHCHMO-
CTH Pa3IMYHBIX 3HAUEHUH mapaMeTpos n, k, m,
MBI YCTaHOBWJIM CBSI3b MEXKJy KOIUYECTBOM
JICTIECTKOB, UX (OPMYII B CUMMETPUYHOCTHIO
IOJIyYuBIIIerocst pucyHka. Korga Mel mosyda-
JIU «PO3BD» U3 YETHOTO KOJIMYECTBA JICTIECTKOB,
PUCYHOK OBIT CHUMMETPHYEH OTHOCHUTEIHHO
Hayajga KOOpJMHAT M ocell koopauHat. Ecnu

MBI TEHEPHUPOBAIHN [[BETHI M3 HEYETHOTO KOJIHU-
YecTBa JICNIECTKOB, TO PHCYHOK OBUI CHMMe-
TPUYEH TOJILKO OCH OpJIMHAT.

B xone wuccienoBarensckoit paboThl Io-
JIydeHo OoJiblioe pa3HooOpazue GopM «po3x»
I'Bumo I'panam, KoTOphIe MAIOT (GaHTAZHIO IS
WX MIPUMEHEHUSI.
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METOAbI UCCJIEAOBAHUS TAPAMETPOB YPABHEHUS HUKJIOU/IbI

Hosrauaés A.10O., 'opoenko JI.A.
Apmasupckuil MEXAHUKO-MEXHOI0SUHeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem y,
Apmasup, e-mail: andrej.dovgalyov@bk.ru, Igorovenko@mail.ru

B crarbe paccMaTpuBaeTCs 3aBHCHMOCTD BHJIA Ipaduka MUKIOHAEI OT Pa3IMYHBIX IapaMeTPOB, B TOM YHCIE
OT pajiyca IPOU3BOMAIICTO KPYyra, a TAKXKE OT PACCTOSIHUS MEXKIy TOYKOH M U LEHTPOM OKpY:kHOCTH. OCHOBHAs
3aj1a4a MCCJICIOBAHMS — YCTAHOBUTH 3aBHCHMOCTb BHJAa KPHBOW LMKJIOW/BI Ha rpaduke OT apamMerpoB e€ ypas-
HEHUS. B CBA3U ¢ 9TUM NpHBECHBI IOHSTHE, OCHOBHEIC CBOHCTBA U TE€OMETPHIECKHN CMBICIT IIUKIOUIBL; PACCMO-
TPCHBI APAMETPUYCCKUE YPABHCHUS LUKIONbI M YPABHCHUC LIUKJIOHIBI B ACKAPTOBBIX KoopauHatax. [IpoBeaéu
CpaBHUTEJIBHBIA aHAIM3 BUIA Ipadika B 3aBHCHMOCTHU OT PACIIONIOKEHHS TOYKH M OTHOCHTEIBHO IPOU3BOJIIICH
OKPYXKHOCTU. MojieupoBaHue JBIKEHUS] TOYKH IIPOBOAMIOCH B CHCTEME MAaTeMaTHYECKHX M MH)KCHEPHBIX pac-
yétoB MathCAD. Ha Ga3e npoBe€HHBIX UCCIECAOBAHMN YCTAHOBICHA 3aBUCUMOCTh (hOPMBI rpaduka OT TaKUX HC-
XOIHBIX JaHHBIX KaK JHaMeTp 3aJaollei OKPY)KHOCTH, PACIIONI0KCHUE H YAAICHHOCTh OT €€ LEHTPa YepTSIIero
OCTpHSL.

KuroueBble c10Ba:HKIONIa, KPUBasi, PaQuK, IapaMeTphbI

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

METHODS OF RESEARCH OF PARAMETERS OF THE EQUATION
OF THE CYCLOID

Dovgaljov A.Ju., Gorovenko L.A.

Armavir, e-mail: andrej.dovgalyov@bk.ru, Igorovenko@mail.ru

The article examines the dependency graph of a cycloid of various parameters, including the radius of the
generating circle and the distance between the point M and the center of the circle. The main objective of the study —
to determine the dependence of the cycloid curve on the graph from the parameters of its equation.In this regard,
given the concept, basic properties and geometric meaning of the cycloid; the parametric equations of the cycloid
and the equation of cycloid in Cartesian coordinates. A comparative analysis of a graph, depending on the location
of the point M relative to the generating circle. Modeling the motion of a point was conducted in the mathematical
and engineering calculations MathCAD. On the basis of the conducted researches the dependence of the shape of
the graph from inputs such as the diameter defining the circumference, location and distance from the centre of the

risky tip.

Keywords: the cycloid curve, graph, parameters

KpuBble ¢ gpeBHEHIIMX BpEMEH IPHUBIIE-
KaJM K ceOe BHUMaHKE YYCHBIX U UCIIOJIb30Ba-
JIMCh MU TSI OMUCAHUS Pa3IMUHBIX PUPOJI-
HBIX SIBJICHUH — OT TPAaeKTOPHU OPOIICHHOTO
KaMHsI 10 OpOUT KOCMUYECKUX TEI.

Kpusasi, koTopast mosry4aercsi Kak TPaeKTo-
pYsl IBMKEHMS TOUKH, 3aKPEIUICHHOH Ha OKPYX-
HOCTH, KaTAIIEHCs 0e3 CKOJILKEHUS 110 MPSIMOH,
10 OKPYKHOCTH WJIM APYTOW KPUBOM, HAa3bIBACT-
Csl IMKJIOWAIBHOM, YTO B TIEPEBOJIE C IPEYECKO-
ro S3bIKa O3HAYaeT «KpyrooOpasHas, HarOMH-
Harommast o kpyre»[1].B 1590 romy I I'ammei,
n3ydasi TPAGKTOPUIO TOUKU KaTsILIEHCS OKpYX-
HOCTH, IOCTPOWJI LIMKJIONTY U J1aJl €i1 Ha3BaHUe.

OOBIYHO BBIIEJSAIOT TPU THIA LUKIOU-
JaJbHBIX KPHUBBIX:

— Tpoxonja (YacTHBIA Cllyyail — LUKIJIOH-
J1a) — OKPYKHOCTb KaTUTCS 1O MPSIMOIA;

— AMUTPOXOUA (AMUIUKIONIA) — OKPYK-
HOCThb KaTUTCS 10 BHEIIHEH CTOpPOHE JIPyTroif

3ajauya Hallero MCClIeJ0BaHUSA — YCTaHO-
BUTb 3aBUCUMOCTb BUJIa KPUBOW LIUKIION B! HA
rpaduke oT mapaMeTpoB e€ ypaBHEHHSI.

W3 mapameTpudecKkux ypaBHEHUH MBI BH-
UM, YTO BHJ rpadyKa IUKIOUIBI 3aBUCUT OT
panuyca NpOU3BOISILEI0 Kpyra, OT paccros-
HUSI MKy TOYKOM M 1 IEeHTPOM OKPY>KHOCTH.

x=a(t—sint),y=a(l —cos?).

[IpoBeném wuccnenoBanue rpadukoB M-
KJIOWJBl C TIOMOIIBIO CHCTEMBI MaTeMaTHue-
ckux M uHkeHepHbIX pacu€éToB MathCAD. C
HOMOIIBI0 MMEIOLIErocss Habopa MHCTPYMEH-
TOB U (DyHKIMA TPOW3BENEM psI PACUETOB
U MOCTPOCHUI rpa)uKoB NP Pa3InuHbIX HC-
XOIHBIX IapaMeTpax YpaBHEHHH, OMMCHIBAIO-
MIUX LUKITOHUIBL.

PaccmoTrpum mepBbeIil  ciaydall, koraa
Touka M JeXHUT Ha MPOU3BOASIIEH OKPYXK-
HOCTH, T. €. a = b, T1e a = r — paguyc npous-

OKPY>KHOCTH; BOJISILIIEH OKPYXKHOCTH, b = d — paccrosiHue
— runoTpoxonga (THUIOIMKIONAa) — 10  OT IEHTPa IMPOU3BOAAIIEH OKPYKHOCTH IO
BHYTpPEHHEH CTOpOHE. touku M [1, 10].
B INTERNATIONAL STUDENT RESEARCH BULLETIN Ne4, 2017 H
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a=035

¥t) = a-t — a-sin(t)
y(t) = a — a-cos(t)

v o5t | |

Puc. 1. Hccneoosanue nepsoii mooenu ¢ cucmeme MathCAD

a=1 ks

X(t) = a-t — a-sin(t)
y(t) = a — a-cos(t)

[}

-
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-
w
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-
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w

Puc. 2. Hccnedosanue nepgoti mooenu ¢ USMEHEHHbIMU NaApamempamu

Huxmom OymemM Ha3bIBaTh OAWUH O00OPOT
MPOU3BOIALLEH OKPYXHOCTH BOKPYI CBOEH
OCH B TOPH30HTAIBHOH TIOCKOCTH.

W3 puc. 1 MbI BUIUM, YTO aMILTUTY/A IIH-
KJIOMJIbI paBHa 1, a UK paBeH 3.

Ha puc. 2 MbI BUIUM, 4TO MIPH UCCIIEIOBA-
HUH YpaBHEHUsI C IPYTUMH IlapaMeTpaMu aM-
IUTHTYJIa KPUBOW paBHA 2, a MEepPHO]| IPUMEPHO
paBeH 7.

CpaBHUBas TONyYeHHBIE PE3yIBTATHI, MBI
MOYKEM CKa3aTh, 4TO B CIIy4ae, Korma Touka M
pacrosoxeHa Ha MPOU3BOASIICH OKPYKHOCTH,

yBEJIUYEHHE paguyca IaHHOM OKPYKHOCTH
BEIET K YBEJIMUYEHHUIO AMIUIUTYAbl LIUKIOUBI
u €€ rnepuoaa.

Paccmotpum BTOpOH ciywail, korga Tod-
ka M pacronoxkeHa BHE TPOU3BOASILIECH
OKpyXHOCTH, T.€. d > 1 (puc. 3). Takas 1uKIO-
W7a Ha3bIBaeTCs yAJITMHEHHOM.

3mech, TakkKe Kak M B TIEPBOM Cllydae,
C yBEIMYEHHEM paauyca IPOU3BOISILICH
OKPYXHOCTH YBEIWYMBACTCSI IEPHOI LUKJIO-
UJbl, @ C YBEIMYCHUEM PACCTOSHUS OT TOUKH
M 110 ueHTpa OKpyKHOCTH, PACTET aMIUIUTY/A.
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a=05 b=08

#t) = a-t — b-sin(t)
y(tf) = a — b-cos(t)

y(t) 05

x(t)

Puc. 3. Hccneoosanue yorunénHou yuxkaiouowvl

a=03 b=1035
x(t) = a-t — b-sin(t)
v(t) = a - b-cos(t)
15 T T T T T
Ir Y . ]
\ ! “|. J Y
\ ,v‘l I'. |'\ I'*, FI
),( t) llr |‘| ',l I|‘ |‘| ‘|I
1 ] | ! | |
I Y i ! | | !
‘l I| II |I II Il
05 Il‘ f ". |'\ | ,’I -
I'gu.!l \/ \ J
| | | | |
0-6 -4 -2 0 2 4 6
x(t)

Puc. 4. Hccnedosanue napamempos ypasHeHus: YKOPOUEeHHOU YUKIOUObL

Tpetnii cimyuali, xorga Touka M JIeKUT
BHYTPH MIPOU3BOAALICH OKPYKHOCTH, T.€. T > d
npejcTaBieH Ha puc. 4. Takas nuxionna Ha-
3bIBAETCS] YKOPOUEHHOM.

B sToM cnyuae, Kak ¥ B MEPBBIX JIBYX IIe-
PO LMKJIOUABI 3aBUCUT OT Paauyca IPOU3-
BOISILEH OKpPYKHOCTH, a aMIUIUTyHa BCerna
MeHblIe e€ Tuamerpa.

Takum 00pa3oMm, ¢ MOMOIIBIO MPOrpamMM-
HOTO KOMIIJIEKCA CHCTEMBI MaTeMaTHUYECKHX
u uHxeHepHbIX pacuéroB MathCAD mpu wnc-

MOJIb30BAaHUH HEOOXOAMMBIX HMHCTPYMEHTOB
JUISL IOCTPOEHUS TpauKOB (DYHKIHMH 1 BBIYHC-
JUTENbHBIX MEXaHU3MOB, ObUI TPOBEACH DAL
pacyeToB M MOCTPOCHUN MPU Pa3IUYHBIX HC-
XOJIHBIX [TapaMeTpax ypaBHEHUS IUKIOUHI [4,
5, 9]. Ha 6a3e mpoBenEéHHBIX HCCIICTOBAHMI
YCTaHOBJICHA 3aBHCHMOCTH (OPMBI Tpaduka
OT TaKUX UCXOIHBIX JaHHBIX KaK JUAMETP 3a-
JIAIONICH OKPYKHOCTH, PACIIOJIOKEHHUE U ya-
JICHHOCTh OT €€ LEHTPa YEpPTSILEro OCTPHS.
[MonydenHble pe3yabrarbl OyayT HCIOIb30Ba-
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HBI IPH pazpaboTke HHPpopManoHHO—00pa3o-
BaTeNBHON cpensdl [2, 3, 6, 7, 8, 11] xadenpsr
00IIeHayIBIX TUCIUTIINH ApPMaBHPCKOTO Me-
XaHUKO—TEXHOJOTHICCKOTO HHCTUTYTA.

CrouT 3aMeTuTh, YTO BCE IPOBEACHHEIC
HaMU UCCIIEIOBaHUs ObUTH TIPUMEHEHBI JIUIITh
K OJHOMY BUJY IMKJIOWJAIBHBIX KPHUBBIX —
MPOCTON LIUKIIOUJIE.

Hamu 3arianupoBaHa cepuisi SKCIICpUMEH-
TOB C BapbHUPOBAaHUEM MAPAMETPOB U M3MEHE-
HUEM BHJIa TPa()UKOB TS THITA DMUITUKIOUIBI
u I'unoumksionas! (peub UAET O KPUBBIX pac-
KaTBIBaHUS, PHHAIISKAIINX OKPYKHOCTH pa-
mayca R, xotopele mepemenaercsi B mpeienax
JIPYTOH OKPY>KHOCTH ITPOU3BOJIBHOTO Pa/INyCa).

B nanHOM ciyyae, K 4HCIy BapbUPYEMbIX
napameTpoB OyleT 100aBlieH TakkKe pPajyc
OKPY>KHOCTH, TI0 KOTOPOU KaTUTCS TIPOU3BOIS-
11ast UKoUY OKPY)KHOCTb.

HuxnonganpHBIe KPUBBIC TMPUMEHSIOTCS
P MHOTUX TEXHUYECKUX pacdyerax U CBOM-
CTBa WX HWCIIONB3YIOTCS, HAIPUMEp, MPU TI0-
cTpoeHuH mpoduieii 3yObeB MIEeCTEpeH, B 1U-
KJIOUJAIBHBIX MasSTHHUKAX, B ONTHKE U, TAKUM
0o0pa3oM, H3yYeHHUE OTHX KpPUBBIX BAXKHO
C MIPUKJIAIHOM TOYKH 3PEHUS.
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HECTAHIJAPTHASA TEOPUSA YNCJIIOBBIX MHOXECTB
B HHTEPAKTUBHOM OBYYAIOIIIEM JOKYMEHTE

HNnozemues C.A., lyoimncknii 51.B., Yacos K.B.
Apmasupckuil MEXAHUKO-MEXHOI02UeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem ,
Apmasup, e-mail: inozemtsev-saveliy@mail.ru, chasov_kv@mail.ru

B crarbe paccMaTpHBaeTCst BOIPOC O MPUMCHCHHUH B HHTCPAKTUBHOM 00ydaromieil cpeae Hapsay ¢ MHTepak-
THBHBIMU OOYYaOIIMMHU JJOKYMECHTaMH 3JICKTPOHHBIX YYEOHBIX MOCOOMIA, 00y4aoIMX MporpaMm U T.IL. Ul W3-
YUEHHs] MHOXECTB Ha IIIOCKOCTH. C 9TOH IeTBI0 UCIIONIB3YeTCsl TEOPETHKO-MHOXKECTBEHHBII IIOIXO0A K (QHUType, Kak
MHOKECTBY TOYEK, JaHBI COOTBETCTBYIOLINE ONPEACICHHS U HIUTIOCTPALNK. B HHTEpaKTHBHOM 00y4aroIeM J0KY-
MEHTE IPUBOAUTCS IPUMEP YKPYNIHEHHOU auaakTiuyeckoit enunuibl (Y/IE), B koTopoii npsiMyto 3a1a4y npeoxul
IIpeTIoiaBaTelib, a 00PaTHYIO COCTABIIIM M PEIIMIH caMu oOydaromuecs. IIpuBen€HHbIE B CTaThe TEOPETHKO-MHO-
JKECTBEHHBIC ONPE/ICICHNS U HILTIOCTPALIMKE HEKOTOPHIX MIOCKUX (uryp, peienue Y/IE u npuBenéHHbIC YCIOBHUS
V]IE Ha npsIMOYTOJIbHUK, MOTUBHUPYIOT 00YYaIOIIMXCsl OCBAUBATh yIeOHbIH MaTepHas B aKTUBHON M HHTEPAKTHBHON
(opmax. MccenenoBanue TeMbI IO3BOJIIIO IOATOTOBHTH CTPYKTYpPY 00ydaroleii IporpaMMbl, HeOOXOIHMbIe MIadiio-
HBI ¥ OTACIbHBIC (parMeHTsl. Benéres npeasapurenbHas cOopka 00ydaromieil IporpaMmeil.

KuiroueBble ciioBa: uH(popManuoHHasi 06pa3oBareibHasl Cpea, JIEKTPOHHOE yueGHOe noco0ue, MHTEPAKTUBHBI
00y4aloLUii JOKYMEeHT, HeCTAHJAPTHAsI TEOPHs YHCJIOBBIX MHOKECTB, TEOPETHKO-MHOKeCTBEHHbII
MOAX0/1, YKPYNHEHHAS TUAAKTHYECKAs] eJUHHIIA

NON-STANDARD THEORY OF NUMERICAL SETS IN THE INTERACTIVE

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

TRAINING DOCUMENT
Inozemtsev S.A., Dublinskiy Ya.V., Chasov K.V.

Armavir, e-mail: inozemtsev-saveliy@mail.ru, chasov_kv@mail.ru

The article deals with the application of electronic teaching aids, training programs, etc. in the interactive
learning environment along with interactive training documents. To study sets in the plane. To this end, the set-
theoretic approach to the figure is used, as a set of points, the corresponding definitions and illustrations are given.
In the interactive training document, an example of an enlarged didactic unit (UDE) is given, in which the teacher
proposed a direct task, and the students themselves decided and did the opposite. The set-theoretic definitions and
illustrations of some flat figures given in the article, the UDE solution and the given UDE conditions on a rectangle,
motivate learners to master the educational material in active and interactive forms. The study of the topic allowed
to prepare the structure of the training program, the necessary templates and individual fragments. Preliminary

assembly of the training program.

Keywords: information educational environment, electronic textbook, interactive teaching document, nonstandard
theory of numerical sets, set-theoretical approach, enlarged didactic unit

B wuHbopmanmonHOH 00pa3oBaTeNbHON
cpene (MOC) kadenpsl Moryr ObITH pa3me-
IIeHBl He TOJBKO WHTEPAaKTHBHBIE 00ydaro-
e JTOKYMEHTBI, HO U DJIeKTPOHHBIE y4eO-
HbIE TIOCOOWMSI, O0yJaroIIue MPOrpaMMBbl U T.II.
([1], [3]). PaccmoTpum cutyaruio, B KOTOpOit
HET BO3MO)XHOCTH HCIIONIb30BaTh B YHCTOM
BUJIC WHTEPAKTHBHBIC O0ydYaroline JOKyMEH-
Thl. B wactHOCTH, 3TO MOXET OBITh TaK Ha3bl-
BAaEMbI «THOPHUIHBIA JTOKYMEHT», B KOTOPOM
MOTYT OBITH CCBUTKH Ha COOTBETCTBYIOIIHE
ANIEKTPOHHBIE yueOHbIe TOCOOHs, 00yJaroIme
rporpamms 1 ap. ([1]).

Bo3snukaer nmogo0OHas cuTyarysi, K mpumMe-
PY, BO BpeMsl U3y4YEHHUSI MHOKECTB Ha IIOCKO-
ctu. YucnoBele MHOXKECTBA Ha RXR ABIAIOTCA
00001IeHIEeM YUCIIOBBIX MHOXKECTB Ha R. [Ipu
9TOM CpeACTBAaMH O(HCHBIX MPOTPaMM MOXK-

HO M300pa3uTh HE BCE MHOXECTBA, Jla U TOJI-
TOTOBKa HEKOTOPBIX M300pa)KeHUI MHOXKECTB
3aHUMAET CJIUIIKOM MHOTO BPEMEHHU H TpeOyeT
OTIPEICIEHHBIX HAaBBIKOB PabOTHI ¢ TpadyuKoit
u nceporpadukoii. B¢€ 3T0 MOXKeT TOIBKO OT-
BJI€Yb OOYYAIOIIETrOCs OT HEIOCPEICTBEHHOTO
n3ydyeHus: yuebHoro marepuana. Paccmorpum
YacTh JOKYMEHTA.

[IpeacraBum ¢ TOMOIIBIO OOBSICHUTENBHO-
WUTIOCTPATUBHOTO MeToaa KpyT (puc. 1).

B macTosmie crarbe mpencTaBieHsl Gpar-
MEHTBHI U3 JUCCEPTAI[H OJHOTO M3 aBTOPOB.
Opmue u3 ¢gparmenToB (puc. 1) mpuBenEHHBII
B ([5]) comepkHT pycCKHM W aHIIIUHCKUI
TEKCT — KaK COBPEMEHHBIE yueOHBIE TOCOOHSI.
Ha puc. 2 nponomkeHue onpeneneHus.

PaccmoTpum ompenenieHre MHOXKECTBa —
NPSIMOYTOJILHUK Ha TIOCKOCTH.
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® Kpyr e disk PR .. e open disk
SO, ) / SO, )=
! r i
pamuyca  ofradius : ; M (x, y):dist (M, M,)<r}
\ M() i
r . S
C ILIEHTPOM with center e T

B TOUKe M, at a point M, 2§ (boundary)
Puc. 1. I'pagpux mHodxcecmea — omkpoimulii Kpye

e closed disk
u rpanuneii  and boundary S, r)=

o8 ={M : dist (M, M )=r} ={M (x, y):dist (M ,M )< r}

Puc. 2. I'pagux mnodcecmsa — 3amrHymulil Kpye

® IPSIMOYTOJIbHUK e rectangle
Rubc‘d _1 .
(B yacTHOCTH KBajpat)  (in particular a d | abed
CO CTOPOHAMU TIapa- square) with the 1 — AR
JENbHBIMU KoopuHa-  sides parallel to Mix, v)
THBIM OCSIM W TpaHU- the coordinate axes ct---t
HS L
et and boundary 8] a b X

OR = M (x,y): M < (R\R))

Puc. 3. Ipagpux mHod;cecmea — npsamoyeonbHuK

[Ipu 3ToM R u R uMmerot CIIeYOIIUI CMBICI (pUC. 4).

. B _
‘ R J R

Bg--- 7
]

Mixy) bW M(x p)

———————————————————

b x ol a b ox

01 7
open rectangle

a
closed rectangle

Puc. 4. I'pagpux mHodxcecmea — 3aMKHYMbLIL U HE3AMKHYMbILU NPAMOY2OTbHUKU

- -a|

R abea = ‘1\1(,\'. ¥): M elax | R, =M y): Menxn}

Vkazanusle BbIe (OpMynsl (HHXKE MO HCIOIB30BaTh HEKOTOPHIE IOTOBBIE IIA-
puc. 4) mpakTHYECKH HEBO3MOXXHO HAOpaTh  OJOHBI MM PUCYHKH, KOTOPBIE 3aTE€M BCTpa-
B Microsoft Equation, mosToMy HeoOXOAu- WBArOTCS B 00yYaIONIyIO0 IPOTPaMMYy.
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B ykazaHHBIX BbIIIE JBYX OMNpenesIeHU-
X (QuUryp HuCHonb3yeTcs TEOpEeTUKO-MHO-
JKECTBEHHBIH TOAX0A K (GuUrype, Kak MHO-
KECTBY TOYEK. PaccMOTpUM YKpPYHMHEHHYIO

Ipsamas 3a0aua (Direct problem) Ne 1.
L S(M,, r): X'+ —4x—6y+4<0.

LM, 7.

1L (¥ —4x+4)+()* —6y+9)-9<0.
(x=2) +(y-3)" <3,

M (2,3), 7 =3 (puc. 5). >

Obpammnas 3a0aua (Inverse problem) Ne 2.
L M,(3,-2), r=4. (puc.6)

L. S(M,, r).

1L (x=3)" +(y+2) <4°.

X —6x+9+1y" +4y+4-16<0.

¥+ —6x+4y-3<0.»

ITocne BemonHeHus emé nesnoro psaga YAE
Ha MHOXKECTBO KPYI, 3aMKHYTBIH WJIM OTKpPbI-
THIA, oOydarommmcs mpemiaraercs Y/IE Ha
MIPOM3BEICHUE MHOXECTB — IPSIMOYTOJbHUK.

[IpuBenénnas nmxe YJIE nmeer Bce mpusHaku
0000IIEHHON yKPYNHEHHON JHIAKTHYECKOU

nunaktuueckyro eaununy (Y/JE), B korto-
poil mpsiMylo 3amady MpeasioKHI Mperoja-
BaTeb, a OOPATHYIO COCTABWJIH WU PN
camu oOydarommuecs.

b

Puc. 6. Unnrocmpayus ycrosus sadauu

€/IMHUIIBI, T.K. B HEH IPUMEHSIETCS JI0CTAaTOYHO
MHOI'0 MaTeMaTUYeCKUX ONepanui n3yyaeMon
TEMBI.

IIpuBeném npumep ycnoBus Takol Y/IE
(mpsimoii 1 00paTHOM).

Ipsamas 3adaua (Direct problem) Ne 3.

I. FigB= {(.\'1. x,)€ [(ﬁl x 3 ) \ {ﬁ; « 02 H}

when (tme) @ 0 = {()x,:a <x,<b},
= iF .bi+ai Sxigbi’
o0 ={()x: , 2
Oﬂﬁxlsbl/\azﬁxz

2

II. TeomeTpuueckyro unatepnperanuio Fig .

b, +a,
T

[Mocre penienuns: 00y4aroIuecs MPUCTYIAIOT K COCTABICHUIO U PELICHUIO 00paTHOM 3a/1a4u.

Obpamnas 3a0aua (Inverse problem) Ne 4.
L.

%2 R\R
5 BRSER
arbyg 1
2
5 : b
I:'l L'Xl a1+ b] bl .7.’1
2

Puc. 7. Unnocmpayus ycrogus 3aoaqu
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II. TeopeTKO-MHOXKECTBEHHOE MPEICTAB-
nenue Fig B.

PaMku craThy HE TMO3BOJSIOT B TIOJTHOMN
Mepe NPEACTABUTH BCE CTOPOHBI TEOPETHUKO-
MHOKECTBEHHOTO ITOJX0/1a K Ipadukam 4ucio-
BOT'O MHOYKECTBA, KAK MHOKECTBY TOUEK.

[IpuBenéHHBIE B CTAThE TEOPETUKO-MHOXKE-
CTBEHHBIE ONPENIEICHNS U WIUTIOCTPALIIH HEKO-
TOPBIX IIOCKUX uryp, pemenue YE u npu-
BeJEHHbIe ycioBus YJIE Ha NpsSMOYIOJIBHUK,
MOTUBHUPYIOT O0YYaIOIINXCSl OCBauBarh y4eO-
HbIA Marepua B aKTUBHOW W MHTEPAKTUBHOMU
thopmax ([4]). 1o pesynbraram U3ydeHUs TEMbI
aBTOpamMM ObUIa TOATOTOBJIEHA CTPYKTYypa 00-
yyaromei mporpaMMsbl, HEOOXOOUMBbIE 1100~
HBI U OTHeNbHBbIE (parMeHThl. Benércs mpen-
BapuTenbHast cOopka o0ydaromiei mporpaMmabl.
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HETPAINMIIMOHHASA TEXHUKA PUCOBAHHUSA B TBOPYECKOM
PAZBUTHUU JOLIKOJBHUKOB

JleontbeBa A.B., Hukonaena JI.B.
Cegepo-Bocmounwiil ghedepanvhoiit ynusepcumem um. M.K. Ammocosa, Axymck,
e-mail: aseliya.leonteva@mail.ru

KagecTBo momkonsHOTo obpasoBanus ompenensercs ero coorsercTsueM OPI'OC, KOTOpbIM mperycMaTpuBa-
eT ompeJeicHUe YPOBHEH COOTBETCTBHS KOMIETEHTHOCTHOIO Pa3BUTHS AETeH JOIIKOILHOro Bospacta. OqHOM U3
BEIYLIMX KOMIICTCHIMI TOLIKOJIBHUKA SBISIIOTCS « TBOpUECKHe CIIOCOOHOCTHY, KOTOPBIC 00ECIICYHBAIOT BO3MOXK-
HOCTb YCIEIIHOH aJanTalii JIMYHOCTH K MEHSIONIUMCS PeasaM JKU3HH, IPHIAIOT TBOPUECKUH XapaKTep TPYLy,
J0CyTY, 00pa30BaHUIO U, B KOHEUHOM CUETEe, — CAMOAKTYaIU3UPYIOT ueaoBeka. HecMoTps Ha mocTaTouHyIo pa3pado-
TaHHOCTB JAHHOTO BOIIPOCA, €CTh HEOOXOIMMOCTb HAIIOJIHATE COBPEMEHHBII 00pa30BaTEeIIbHBII TPOLIECC HOBBIM CO-
JepiKaHueM, IPHHIUIAMH, METOAMIECKIMH HEsIMU, OPHEHTHPOBAHHBIMHU Ha Pa3BUTHE TBOPIECKOU yCTPEMIICHHO-
CTH, UHUIIMATHUBBI, HHTEPECA, BIOXHOBEHNU feTeit. OMHUM U3 pellIeH i JaHHOH NPOOIeMbl CUMTAaeM UCIIONIb30BaHNE
HETPaJULMOHHBIX TEXHUK PUCOBAHUS. B cTaTbe NPHBOMATCS Pe3yJbTaThl ONMBITHO — 3KCIEPHMEHTAIBHON PaboTh
Ha Oaze merckoro caga Ne 82 «Muudap» T. SIkyrcka. PazpaboTana cucrema 3aHATHIA B TEXHUKE «CBEUKOrpadus mo
MOKPOMY», «IpaTTa)k», PUCOBaHHE 110 MOKPOMY, OaTHK, IIacTHIMHOrpadus 1 ap.

I04YeBbIC CJI0BA: moﬁpaunenbﬂaﬂ AEATEJIbHOCTD, HETPAAUIIMOHHAA TEXHUKA PUCOBaAHHHA, }IOI.I.IKO.]'Il)Hl)lﬁ BO3pacT,
TBOpPYECKHE CIIOCOOHOCTH

NONTRADITIONAL TECHNIQUES OF DRAWING IN CREATIVE
DEVELOPMENT OF PRESCHOOLS

Leontieva A.V., Nikolaeva L.V.

Northeastern Federal University M.K. Ammosov, Yakutsk, e-mail: aseliya.leonteva@mail.ru

The quality of preschool education is determined by its compliance with GEF, which provides for determining
the levels of compliance of competence development in preschool children. One of the leading competencies of
the preschooler is «Creative Abilities», which provide an opportunity for successful adaptation of the individual
to the changing realities of life, give creative character to work, leisure, education and, ultimately, self-actualize a
person. Despite the sufficient elaboration of this issue, there is a need to fill the modern educational process with new
content, principles, methodological ideas, aimed at developing creative aspiration, initiative, interest, inspiration of
children. One of the solutions to this problem is the use of non-traditional painting techniques. The article presents
the results of experimental and experimental work on the basis of kindergarten Ne 82 «Michaer» in Yakutsk. A
system of classes in the technique of «candle painting on wet», «graft», drawing on wet, batik, plasticineography,

etc. is developed.

Keywords: graphic activity, non-traditional drawing technique, preschool age, creative abilities

Cucrema JOUIKOIBHOTO 00pa30BaHus B yc-
nousix peamuzaimu @IOC ynenser 6onblioe
BHUMaHUE KOMIIETEHTHOCTHOMY Pa3BUTHIO
JeTeH MOImKoIpHOTO Bo3pacTa. OmHON M3 Be-
IOYLIMX KOMIETEHIUH TOIIKOJIBHUKA SIBIISIOTCS
«TBopueckne CroOCOOHOCTH», KOTOpbIE 0be-
CIECYMBAIOT BO3MOXKHOCTH YCICIIHOH afar-
TalMd JIMYHOCTH K MEHSIOUIMMCSI peasnusiM
JKU3HH, IPUJIAIOT TBOPYESCKHI XapakTep TPYLY,
Jocyry, 00pa3oBaHUIO U, B KOHEYHOM CUETe, —
CaMOAKTyalTU3UPYIOT uenoBeka [2].

B nomkonbHOM Negaroruke HaKkoIJIeH 3Ha-
YUTENbHBIA TEOPETUYECKUM M MPAKTHYECKUI
ONBIT TIO TpoOJIeMe Pa3BUTUSL TBOPUECKUX
cnocoOHocTelt  pomkonbHUKOB  (A.A. Ilo-
tebns, LK. Durensmeitep, C.O. ['py3enodepr,
JI.B. Ilerposckuii, JI.C. Beirorckuit, A.®. Jlo-
ceB, J1.b. Borosenenckas, k. ['mndopn,
E. Toppenc) u nerckoi XymosKeCTBEHHOHW Jie-
sarensHOCTH (A.B. Hukutuna, M.A. JIbkoBa,
T.C. Komaposa, T.I. Kazakosa, I'.I'. I'puropse-
Ba, H.A. Betnyruna).

HecMmoTtps Ha nocratouHyio pa3paboTraH-
HOCTH JJAHHOTO BOIIPOCA, €CTh HEOOXOAUMOCTh
HATIOHATH COBPEMEHHBI 00pa3oBaTeIbHBII
MIPOLIECC HOBBIM COZACP KAHNUEM, NTPHUHIIUIIAMH,
METOANYECKAMHU HJESIMHU, OPHUEHTUPOBAHHBI-
MU Ha pa3BUTHE TBOPUECKOHN YCTPEMIIEHHOCTH,
WHUIMATUBBI, HMHTEpeca, BAOXHOBeHHs. Of-
HUM U3 PEUICHUI JaHHOW MpoOIeMbl, CYUTaeM
HCIIOJI30BAHKME HETPAJAULUOHHBIX TEXHUK PU-
COBaHUSI.

CymecTByeT MHOTO TEXHUK HETpaJullu-
OHHOTO PUCOBaHMsSI, UX HEOOBIYHOCTH COCTO-
UT B TOM, YTO OHHU IO3BOJISIIOT JETSAM OBICTPO
JIOCTHYB JKeJlaeMoro pesynbrara. Hampumep,
KaXJI0My peOeHKyY OyneT MHTEepEeCHO PUCOBATh
NaJIBYMKAMH, JeJlaTh PUCYHOK COOCTBEHHOM
JAJOUIKOM, CTaBUTh HA Oymare KJISIKCHI M TO-
ny4aTh 3a0aBHBIA PUCYHOK Ycriex 00ydeHus
HETPaJAULIMOHHBIM TEXHUKAaM BO MHOIOM 3a-
BHCHUT OT TOTO, KAKHE METONBI M MPUEMBI HC-
MOJIb3yeT IeJaror, 4ToObl JOHECTH OO AETeH
OIIpeNeNICHHOE conepkaHue, c(hopMupoBaTh
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y HHUX 3HaHWsI, yMCHUs, HaBblku. Herpaauim-
OHHas TEXHUKAa PHCOBAHHS YBIEKaTeIbHas,
3aBOpPAKMBAIOIIAST  JEATEIBHOCTh, KOTOpas
VIOMBISET W BOCXWIIaeT neTei. OnaaeHue
HETPAJIUIIMOHHON TEXHUKOM PHUCOBAaHMS J0-
CTaBIISAET JIOIMIKOJIbHUKAM UCTHHHYIO PaIOCTh,
€CJIM OHO CTPOUTHCS C YIEeTOM crienu(uku Jie-
SITETLHOCTHU U BO3pacTa jeTeil. B crapmem no-
LIKOJILHOM BO3pacTe JIETH MOT'YT OCBOUTH 0O-
Jiee TPYJAHbIC METOABI M TEXHUKU: PHCOBAaHUE
[IECKOM; PHCOBAaHHE MBUIBHBIMH ITy3bIPSIMHU;
pucCOBaHHE MATOM OyMaroi; KIsIkcorpadus
¢ TpyOOYKOH; MOHOTHITHS TIe3a)KHAS; TIeYaTh
110 TpadapeTy; MOHOTUIIHS MTPEIMETHAS;, KIISTK-
corpadust oOblyHas; muactwinHorpadus [1].
Kaxmas w3 3TUX TEXHHK — 3TO MaJcHbKas
urpa. VX wncnonb3oBaHME TMO3BOJSIET JETAM
YyBCTBOBaTh ceOsi pacKoBaHHEe, cMelee, He-
ITOCPEICTBEHHEE, PA3BUBAET TBOPUECKYIO CIIO-
COOHOCTB, TaeT IMOTHYIO CBOOOMY JIJIST CAMOBBI-
pakeHusl.

MBI 1poOBeNH  OMBITHO-IKCIIEPUMEHTAIIb-
Hyto pabory Ha 0a3ze aerckoro cama No 82
«Muuzp» T. AkyTck. B skcnepuMeHTanbHOMU
rpymnne npuHuManu ydactue 10 nereil, B KOH-
TposibHOH Tpymnme — 10 gereit. 3agaya sKcre-
pUMEHTa — JUArHOCTHKAa YPOBHEH pa3BUTHS
TBOPUYECKHUX CIOCOOHOCTEH Yy JCTEH HCIBITY-
embIx rpynn. Hamu Obima mcronms3oBaHa Me-
tonuka B. Kynpsiuesa u B. CunenbHuKoBa
[0 OMpPEIENICHUI0 TBOPUYECKHX CIOCOOHOCTEH
y AeTeil AOIKOIBHOrO Bo3pacTa. Jlersim Obuia
MIpOYMTaHa pyccKasl HapoaHas CKa3zKa «3asubs
n30ymka». HeoOxomumo chenarb PUCYHKH
K 9TOW CKa3Ke ¢ MOCIEAYIONINM PaccKa3oM pe-
OCHKA TI0 ’TOMY PHUCYHKY.

Kputepun oneHku: oreHkKa IETCKUX pPH-
CYHKOB TIPOUCXOJUT IO KPUTEPUSAM, paspa-
OOTaHHBIM BEIYIIUMHU CIICIUAIACTAMH, Ta-
kumu, kak O.M. JIpsiuenko, E.A. MenBenena,
M.®. Pay, E.A.Communa, JL.U. ®omuuena
U JIp. 3a OCHOBY UMM OBLIH B3SIThI CJICAYIOLIUE
MTOKa3aTeNy Pa3BUTHSA TBOPUYECKUX CITIOCOOHO-
CTel y JieTeil JOIIKOJIBLHOTO BO3pacTa: COOT-
BETCTBHE BOCCO3/JTAaHHBIX 00Pa30B (B PUCYHKAX,
IIpH pacckase) oOpazaM IMPOW3BEICHHS; ITOJI-
HOTa BOCCO3JIaHUS TEKCTa (OTIENbHBIC MPEJ-
METBI, MEPCOHAXHU, (PParMEHTHI CHKETa, BCE
OCHOBHBIE CMBICIIOBBIE YaCTH); MPABHILHOCTD
MOCIIeIOBATEILHOCTH 3IU30/I0B (B PUCYHKaX,
IIpH pacckase); aJeKBaTHOCTh BHECEHHBIX J0-
TTOJTHEHUH, HAJIMYHE SJIEMEHTOB TBOPUYECTBA;
SMOIIMOHANIFHAS HACHIIEHHOCTh BOCCO3/1aBa-
€MBIX 00pa3oB.

K maHHBIM KpUTEpHSIM MBI JOOABUIA HEO0-
XOJIUMBIC JOTIOTHEHUS U MPEICTABUIH CICIY-
IOLIHe YPOBHH Pa3BUTHSI TBOPYECKHUX CIOCO0-
HOCTEH y JieTel JOIIKOJIbHOTO BO3pacTa:

Boicokuii: spko BbIpa)kaeT 3MOIMOHAIb-
HOCTB BO BCEX BHJAaX U300pa3UTEIBHOTO TBOP-
YEeCTBa; BBICOKAs CTETIEHb PAa3BUTOCTH (paH-
Ta3un; pPeOCHOK MPHIyMBIBAET HHTEPECHBIE
00pa3bl, BeIpa3UTENbHBIC W BapHaTHUBHBIC Jie-
TaJu; MPOSIBIISIET THOKOCTh U OETIIOCTh MBIIII-
JICHUSl B CO3/IaHUM OPHUI'MHAIBHBIX M300pa3u-
TEJIBHBIX 00Pa30B.

Cpeonuii: JTOUIKOIBHUK TPOSBISIET UHTE-
pec, JKelaHue BKIIOYUTHCS B TBOPUECKYIO JIe-
ATEIBHOCT, HO 3aTPYAHSETCS B BBITOJIHEHUHU
3amaHus; TpeOyroTCs TMOMOINh Iefarora, Jo-
MOJTHUTENFHOE OOBSCHEHHE, MOKa3, MOBTOPHI,
00pas3bl BBI3BIBAIOT MHTEPEC, HEKOTOPYIO AMO-
[MOHAJBHYIO PEaKIMI0, HO HECKOJBKO JIeTa-
JIM3UPOBAHBI; MPOSBISAET PENPOAYKTUBHOE BO-
oOpakeHHe; aKTUBHO Y4acTBYET B I'PYIIIOBBIX
MPOEKTaxX, HO HE OTJINYAETCS OpPUTHHAIBHO-
CTBIO UCTIOJTHEHU S, CTTOHTAHHBIM TBOPYECTBOM;
TBOPUYECKHUE 3aJIaHUSl BBINOJIHSET YBJICUCHHO,
C YZIOBOJIbCTBHEM, HO HE JIEMOHCTPHUPYET ca-
MOCTOSITENTFHOCTH B BEIOOpE PEIICHHN.

Huskuii: pebeHOK HE yMeeT CBOOOIHO BbI-
pakaTh CBOM (paHTa3MM, CKOBaH; 3aTPYAHIETCS
C BBITIOJTHEHHEM TBOPYECKUX 3aJaHHM, TTOBTO-
psieT BapUaHT II0Ka3a Iefarora WM COCela;
MCTIOJB3YeT 00pasbl JOCTATOYHO W3BECTHHIE,
BHOCHUT B HHX HEOOJbIINE IETaIH; HE MOXKET
nepearh XyJIoKeCTBeHHBIH 00pa3 [3].

OnpIT paboTHl TIOKa3all, YTO OBJaJICHUE
HETPaJNMOHHON TEXHUKON M300paskeHus J0-
CTaBIISET JIOIIKOJIbHUKAM UCTHHHYIO pajoCTh,
€CJIM OHO CTPOMTCS C YUETOM crieliuuKu jiesi-
TEIBHOCTH M Bo3pacTa aereil. OHM ¢ yI0BOJIb-
CTBUEM PUCYIOT pa3HbIe Y30pbl HE HCITBITHIBAs
MIPH 3TOM TpydaHOCTEH. JleTn cmeno OepyTtcs
32 XYJIOKECTBEHHbBIE MAaTEpHalIbl, MaJjbllIeH
HE TyraeT WX MHOT000pasue W TEepCHEeKTHBA
CaMOCTOSITETIbHOTO BbIOOpa. MM nocraBisieT
OTPOMHOE yAOBOJILCTBUE CaM MTPOLECC BBIO-
HeHUs. J[eT TOTOBBI MHOTOKPAaTHO MOBTOPUTH
TO WM UHOE AeicTBue. M yem nyunie nosyya-
eTCsl IBMYKEHHUE, TEM C OOJIBIIINM YI0BOJILCTBHU-
€M OHH €T0 TIOBTOPSIOT, KaK OBl JEMOHCTPUPYS
CBOH ycmex, ¥ paayroTcs, NpUBJIeKas BHUMa-
HUE B3POCJIOr0 K CBOUM JOCTHKECHUSM.

Ha ¢opmupytomem srtame uccnegoBaHus
MBI pa3padoTaiyl CepUI0 3aHSATHH C HCIOJb-
30BaHUEM HETPAJAUIIMOHHON TexHuku. Ha Ha-
YaJlbHOM JTare TMPOBOAMIN pPa3MHUHOYHBIE
yIOpaKHEHUs: TeXHUkH «Mapanusy, «lltpu-
XOBKa, Kapakyjau», PUCOBAaHUE IO MY3BIKY,
co3nanue 00pa30B U3 IATEH Ha BIaKHOU OyMa-
re. Bce 3T MeTopl yuar aeTeil Belpaxarb ue-
pe3 LBET, INTPUXHU, MapaHUE BBIPAXKATh Pa3HbIE
YyBCTBa — CTpaxa, TPEBO)KHOCTH, THEBA, Bece-
JIOTO COJTHEYHOTO HACTPOEHUS, IPyCTh, MOKOM
U T.1. BonmHel, BeTep, B3phIB, A3BIKM OTHS, TIJIa-
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Ms, COJHIIE, penarcTBue u aAp. Ciona ke BXo-
JISIT UTPBI, DTIONBI Ha Pa3BUTHE BOOOPayKEHUSI.
Hampumep, «MonennpoBaHue BEpOSITHOCTEN.
IIpumepnsie 3aganmst: n300paszu bady Sry mo-
Opoii, MOJIOAON, Ha MOTOIMKIIE;, H300pa3u u3-
OyIIIKy Ha KyphbHX HOXKKaX B BUZE XPYCTaIbHO-
r'O IOMHKE U JIp.

[locne o3HaKOMIJIEHHS C HMHTEPECHBIMHU
croco0amMH M TEXHUKH M300pa3uTeNbHOM es-
TETBHOCTH MBI HA4YaJU MPOBOIUTH TeMaTH4Ye-
CKH€ 3aHATH 110 WCIOIB30BAHUIO PA3TMIHBIX
BHJIOB HETPAIUITUOHHON TEXHUKH PUCOBAHMS.

TakuMm oOpa3zom, HaMu ObIIa pa3paboTaHa
CHUCTEMA 3aHATUH CO CIEAYIOLIEH TEMAaTHKOM:

1. «3uMHUI T€C» — B TEXHUKE «CBEUKOTPa-
(hbusD» U B TEXHUKE «TPATTAXK.

Texnuka «cBeukorpadusi»- Ha Oymary npu
MOMOIIIM CBEYM HJIM BOCKOBBIX MEIKOB HAaHO-
CHUTCS PUCYHOK, 3aT€M BECh JINCT ITOKPBIBAETCS
KpPacKoM, cIie/l OT CBEUH HE 3aKpalliBaeTCs.

TexHHUKa «TpaTTayk»- Cocod BBHITOTHEHUS
PHUCYHKa ITyTeM IpOlapanbIBaHus MEPOM HIIN
OCTpPBIM MHCTPYMEHTOM OyMaru Wiu KapToHa,
3JIUTHIX TYIIBIO.

2. «3ByKH pOJHOM MPHUPOJBD» — B TEXHUKE
«TIeYaTKH U3 KapTodesi» ¢ AIeMEHTaMU XOMY-
cotrepanuu. PucoBanue 1o My3sIKy.

TexHuka «medaTku W3 KapTodemss»- 3Ta
TEXHWKa MO3BOJISIET MHOTOKPATHO N300pakaTh
OJIMH ¥ TOT K€ MPEIMET, COCTABIISISI U3 €0 OT-
[IEYaTKOB CaMble Pa3HOOOPa3HbIC KOMITO3UILIHH.
PebeHok mpmkuMaeT TMeYaTKy K MOIYIISUKe
C KpacKoil 1 HAHOCHUT OTTHCK Ha JIUCT OyMar.

3. «Ocenpy» — «PrucoBanue Mo MOKpOMy»

TexHnKa «pUCOBAHUE IO MOKPOMY» — JIUCT
CMa4YMBaIOT TOJICTOW KHCTOYKOM Il PHCO-
BaHUA. PHCYIOT 1O MOKPOMY JIUCTY JIETKUMH
IIPUKOCHOBEHUSMHU KHCTOYKH.

4. «Kocmocy, «HouHoit ropoa» — B TEXHH-
K€ «TpaTTax»

TexHuKa «rpartax»- coco0 BHITOTHEHHUS
pHUCYHKa MyTeM IpOlapanbIBaHus MEPOM HIIN
OCTPBIM MHCTPYMEHTOM OyMaru Wiu KapToHa,
3QJUTHIX TYIIBIO.

5. «KapTuHa» — B TEXHUKE «0aTHK»

TexHuka «0aTuk» — pydHask POCIUCH IO
TKaHU C HCIOJb30BAaHUEM PE3EPBUPYIOIINX
cocTaBoB. Ha TkaHb- IIENK, XJIOMOK, IIEPCTh,
CHUHTETUKY — HAHOCHUTCS COOTBETCTBYIOIIAS
TKaHU Kpacka.

6. «[laHHOY» — B TEXHUIKE «TUTACTHIHHOTPADIID).

TexHnka «mIacTUIMHOTpAQUsI»- ITO He-
TpPaIWIIMOHHAS TEXHUKa JIETIKH, KOTOpasi BBI-

pakaeTcsi B «pUCOBAHUUY TUIACTHIIMHOM OoJiee
WJIM MEHEE BBINMYKJIBIX 110 00beMy H300paske-
HUI Ha TOPU30HTAIBHOM OBEPXHOCTH.

3aHATHSA TPOBOMATCS C MCIONB30BAHUEM
UTP | CKa30K. TakuM 00pazoM, H300pa3uTelb-
Hasi JeATeNbHOCTh C MpPHMEHEHHEeM HeTpa-
JMUIIMOHHOW TEXHUKH CIIOCOOCTBYET pa3BH-
THI0O y peOCHKa TBOPYECKUX CIIOCOOHOCTEH,
MEJIKOW MOTOPHKH PYK U TaKTUIBHOTO BOC-
MPUATHS; TPOCTPAHCTBEHHOW OPUEHTHUPOBKHU
Ha Jiicte OyMmaru, TiasomMepa M 3pUTEIHHOTO
BOCHPHUATHS; BHUMAHHAA W YCUAYNBOCTH; HU30-
Opa3uTeNnbHBIX HAaBBHIKOB M YMEHHWI, HaAOIIO-
JATeTTbHOCTH, ACTETUYECKOTO  BOCIPHSITHUSA,
SMOILIMOHAJIBHON OT3BIBYUMBOCTH; KPOME TOTIO,
B IIPOLIECCE ATOU AESATEIBHOCTU Y JOUIKOIbHU-
Ka (POPMHPYIOTCS HABBIKA KOHTPOJIS U CaMo-
KkoHTpoJs [4]. Bo MHOTOM pe3ynbTar paboThbl
peO&HKa 3aBUCHT OT €ro 3aHHTEPECOBAHHOCTH,
MO3TOMY Ha 3aHATHH BaKHO aKTHBHU3UPOBATH
BHUMAaHHE JOUTKOIBHUKA, TIOOYIUTH €ro K Jie-
SATEIHHOCTH TPH TIOMOIIU JOTIOJHUTEIHHBIX
CTUMYIIOB. TakuMu CTHMyJamMu MOTYT OBITh:
Urpa, KOTOpasi SIBISICTCSI OCHOBHBIM BHJIIOM
JIEATEIIbHOCTHU JI€TEU; CIOPIPU3HBIA MOMEHT —
TIOOUMBIA TEpOH CKa3Ku WM MyJIbT(UIbMA
MIPUXOAUT B TOCTH ¥ IPHUIVIANIACT peOCHKA OT-
MIPAaBUTHCA B ITyTEUIECTBHUE; MPOCHOa O MTOMO-
¥, BEAb IETH HUKOT/Ia HE OTKAXKYTCS TIOMOYb
c1aboMy, UM Ba)XHO TTOYyBCTBOBaTh Ce0s 3Ha-
YUMBIMH; MY3BIKaJIBHOE COIMPOBOXKICHUE [4].
ITo wrToram mposenanHOW pabOTHI OBLT MPO-
BEJICH [MOBTOPHBIN Cpe3, MOKa3aBILIMI MOJI0KH-
TETbHBIC PE3yJbTaThl, TO3BOJUBIINN CIENATh
BBIBONI:  HCIIOJIb30BAHHWE HETPATUITHOHHBIX
TEXHUK PHCOBaHUS MOBBICHIO JTWHAMHKY II0-
Kazareyell ypoBHS Pa3BUTHS TBOPYECKUX CIIO-
COOHOCTEN HEeTEN.
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WCCJEIOBAHUE CUMBOJIbHBIX BBIYUCJIEHUI
B MATEMATHYECKOM PEJJAKTOPE MATHCAD

Cupopenko B./1., Yacos K.B.
Apmasupckuil MEXAHUKO-MEXHOI02UeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem y,
Apmasup, e-mail: sidorenko.valerya@mail.ru, chasov_kv@mail.ru

bynymemy cnenuanucty (OakanaBpy, MarucTpy) HEOOXOAUMO YMETb IPOU3BOIUTE TOCTATOYHO CIIOKHBIC BbI-
KIIQJKH U BeIYHCICHHS. [T05TOMy HEOOXOXMMO OCBOMTH COOTBETCTBYIOLICE IPOrPAMMHOC 00¢CICYCHNUE, B YaCTHOCTH,
MathCad kak HauOoJee y0OHBIH HHCTPYMEHT JIIsl JIF000T0 MHKeHepa. B craTbe nccnenyercs MeToauka npuMeHEeHNUs!
CHUMBOJIbHBIX BBIYHCIICHHH B MATEMaTHYECKOM PEIAKTOPE, KOTOPLIit OyneT GecrioneseH, eciau o0ydaroumics He yMmeeT
[POM3BONHUTH TPeOyeMble MAaTEMATHICCKHE BhIKIaAKH. OOydaromuecs 00s3aTeIbHO IPOU3BOIAT PyUHBIC BBIYHCIIC-
HUSL, PE3yJIBTaThl CKAHUPYIOTCS M TAKKE BBOISTCS B MHTEPAKTHUBHBIN 00y4atoLuit 10KyMeHT. [TpuMepsl, IpUBeIEHHbIC
B CTaThe YOGIHUTEIbHO JJOKA3bIBAIOT YCIEIIHOCTb BHEAPEHHS! MHTEPAKTHBHBIX 00y4alolmiX JOKYMEHTOB B y4eOHBIH
HPOLECC B BHJIE HOMOIHAEMOr0 COOTBETCTBYOIIMME JOKyMCHTAMH ICKTPOHHOTO y4eOHO-METOUYCCKOTO KOMILICK-
ca JMCLUILIUHEL. YdacTHe 00y4alomuXcsi B [OArOTOBKE HOIOOHBIX JOKYMEHTOB CIIOCOOCTBYET (JOPMUPOBAHHIO Y HUX
YMEHHI U HABBIKOB OOPAILEHHS C IPOrPAMMHBIMH CPEIaMH H IIPOU3BOACTBEHHBIMH JOKYMEHTAMH.

KuiroueBble ciioBa: maremaruuyeckas cpeaa MathCAD, cuMBo/IbHbBIE BIYMC/ICHUS, HHTEPAKTHBHBIIH 00y4arommii

JAOKYMEHT

STUDY SYMBOLIC CALCULATIONS IN MATH EDITOR MATHCAD
Sidorenko V.D., Chasov K.V.

Armavir, e-mail: sidorenko.valerya@mail.ru, chasov_kv@mail.ru

The future specialist (bachelor, master) must be able to produce fairly complex calculations and calculations.
Therefore, you need to learn the appropriate software, in particular, MathCad as the most convenient tool for any
engineer. In the article the technique of application of symbolic calculations in the mathematical editor is investigated,
which will be useless if the student is not able to produce the required mathematical calculations. Students necessarily
produce manual calculations, the results are scanned and also entered into an interactive training document. The
examples given in the article convincingly prove the success of the introduction of interactive teaching documents
in the educational process in the form of discipline supplemented with the relevant documents of the electronic
educational and methodical complex. Participation of students in the preparation of such documents contributes to

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

the development of their skills and skills in dealing with software environments and production documents.

Keywords: mathematical environment MathCAD, symbolic calculations, interactive training document

Bynyuiemy vHX)EHEpY, HECOMHEHHO, BaXK-
HO 3HATh M YMETh MPOHU3BOJAUTH HEOOXOIUMBIC
MaTeMaTHYeCKHe Pacy€Thl. 3a9acTyr0 Ha Mpak-
THKE BAXXHO JOCTATOYHO OBICTPO TIONYYUTH
MpaBUIIbHBINA pe3ynbrar. Ecnu urxenep (0Oa-
KaJlaBp, MarucTp) JOMyCTUT B CBOMX Pacdyérax
KaKOM-1100 HEMOUET, TO 3TO MOXKET MPUBECTH
K pa3IM4YHBIM OCIIEACTBUSM: OT IIOTEPH pado-
4Yero BPEMEHH, JI0 YBOJIBHEHHsI CIICIHAIICTA.
A ecmu ommOKa BOIUIOTUTCS B KaKOU-THOO
TIPUOOP WITH TIPUCTIOCOOJICHNE, TO M TTPUBECTH
K OoJiee cephE3HBIM TTOCIIEICTBUSIM.

[Toatomy MpUMEHEHNE pa3IMYHBIX
CPE/ICTB — KaK-TO: CIIPABOYHHKOB, KAIIbKYJISATO-
PoB (B TOM YHCIIE U MHKCHEPHBIX), KOMITbIO-
TEPOB C COOTBETCTBYIOIIUM IPOTPAMMHBIM
oOecrieueHUeM, TPU3BAHO 3aMETHO OOJICTYUTh
TPy CIEIHANNCTa, TIOBBICUTh €r0 KauecTBO.
B atom mmane MathCad (kpome HETo MOXKHO
ncrnonb3oBate MathLab, Excel) cnemyer npu-
3HATh HauOoIee YIOOHBIM HHCTPYMEHTOM ISt
moboro umkenepa. ([1], [S])

PaccMoTpuM  HECKONIBKO TIPUMEPOB  Ha
CHUMBOJIbHBIC BBIYMCIICHHSI, KOTOPBIC BKIIIOYA-
F0TCSI B MH(POPMAITHOHHYIO 00pa30BaTeILHYIO
cpeny (MOC) xadenpsr B BUIEe WHTEPAKTUB-
HBIX 00YYAIOIINX TOKYMECHTOB.

Ipumep No 1. (Ne 546 w3 [4]). a) BbImOIN-
HUTD JICJICHUE C OCTATKOM

2x* =3x° +4x* =5x+6 Ha x* —3x+1

Pemrenue.

(2.x4_3.x3+4.x2_5.x+6)

(x2_3.x+1)

expands in partial fractions to

(5+25.%)

(x2—3~x+1)

B cpene MathCAD BBoamm 3amaHHBIN
MpUMEpP, yCTaHABIMBAEM KYypCOp MOCIHE JIIO-

2203 x4 11+

B MEXYHAPOJHbBIN CTYAEHUECKU HAYYHbBIN BECTHUK Ne 4, 2017 W
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00l mepeMeHHOH NpuMepa, BHIOUpaeM B CH-
CTEMHOM MeEHIO Tiporpammbl Symbolics (B
pycuduiupoBanHoii Bepcur — «CHMBOJBI)
MyHKT BBIMaBImiero Popup-mMeHto Variable
(«ITepeMeHHBIE») — CO CTPEIIOYKOH BIIPaBO,
nossurcs nmoamenro Convert to Partial Fraction
(«ITpeobpazosanue B Yactuunsie [Jonn»). Kak
BHJIHO, YacTh JOKYMEHTa BBIIIC, IOSBUTCS
COOTBETCTBYIOIIIEE COOOIIEHUE U Mpeodpa-
30BaHHOE MaTeMaTHUYecKoe BhIpakeHHe. Bce

2203 x4 11+

simplifies to

(5+25.%)

(x2_3.x+1)

[IPUBEACHHBIE JEUCTBUS BO BpPEMS IOATOTOB-
Ku 00ydYaromero MOKYMEHTa 3alMChIBAIOTCS
B BUICO()parMeHT ¢ MOMOIIBIO CTIEINATHHOTO
IIPOrPaMMHOI0 00ecIeueH s, KOTOPbIH BCTpa-
WBAeTCs B CaM WHTEPAKTUBHBIA OOydJaromuii
JIOKYMEHT.

Pesynbrar nerko npoBepuTh, UCHONB3YS Ty
xe cpeny MathCAD, yto u npuBoanTCS nanee
B JIOKyMEHTE, YMHOKasl MOJly4eHHOE BhIpake-
HUE HA 3HAMEHATEIb:

.(x2_3.x+1)

2.4 33,42 5,46

O4eBHIHO, YTO TIOIYYHIIOCH TO K€ BBIpa-
JKEHHE, YTO W B YCJIIOBUU 3aJladd. YKa3aHHbBIE
JEHCTBHS, TaK K€ KaK U BBIIIE 3aIHCHIBAIOTCS
B BUJICOPPArMEHT, IPUCOCANHSAEMbIA K UHTE-
PaKTUBHOMY OOyYaroleMy JOKYMECHTY.

Ho B nro0om ciiydae, mMareMaTu4yecKui
penakTop OymeT OecmoieseH, eciu o0ydaro-
IMiicss HEe yMeeT NPOM3BOIUTH TpeOyemble
MaTeMaTHYecKue BeIKIaaKu. [loaTromy pydHbie
BBIYHCIICHHUS 0053aTEIBHO TIPOU3BOIATCS, CKa-
HUPYIOTCSL ¥ TaK)K€ BBOJISTCS B MHTEPAKTHB-
HBII 00yYaronui JOKYMEHT.

Hpumep 2. (Ne 547 u3z [4]). IIpu xakom yc-
JIOBUH MOJIMHOM X~ + PX + ¢ [IeIUTCS Ha [ONH-
HOM Xx° +mx—1?

Pewenue.

(};3+p-x+q)
(x2+m-x—1)

expands in partial fractions to

(p-x+q+x—m+m2-x)

(x2+m-x—1)

O4eBHIHO, YTO JIJIS JieJieHus1 Oe3 ocraTka,
HEOOXOIMMO PaBEHCTBO HYJIIO TPEThEro ciara-
eMOTO0 pe3ylibTara, T.e. Apoou. CriemoBarelb-
HO, K03(PHUIHMEHT TTPH X TOIDKEH OBITH paBeH
HYJII0, CBOOOHBIN WJIEH TaKXXe TOJDKEH OBITh
paBeH Hysr0. TeM caMbIM, JJIs1 HCXOTHOM JPO-
Ou moyyuM 3Ha4YeHHe A p U q (2, IMEHHO,
p=-m>—1 u q=m), KOTOpble U MOACTABUM
B CaMy HUCXOITHYIO APOOb.

X—m-+

[x3+(—m2—1)-x+m]
(x2+m-x—1)

Jlamee 1mr0OBIM CITOCOOOM, B YaCTHOCTH,
Convert to Partial Fraction («IIpeoGpa3oBanue
B Uactuunsie [lonm») yoexaaeMcs B TOM, 4TO
BCE BBIKJIAJIKU TIPOBEJICHBI BEPHO.

expands in partial fractions to

X—m
PaccMoTpyM €I€ HECKOIBKO NPUMEPOB,
OJIMH M3 KOTOPBIX PEIINM, a APYTUe MpHUBEe-
HBI B BUJIE YCIIOBUI — ITOKa3bIBAIOT Pa3BUTHE
3ala4d — YKPYNHEHHONW AUJAKTUYECKOU elIu-
Huns! (YIAE), npu 3TOM ycloBUS 3ajaad J0-
CJIOBHO HE COBIIaJalOT.

y/\

\ 4

YIE No 3.

1. lana runiepbona u e€ xopaa, NpoBeIEH-
Has U3 QoKyca MEePHEeHIUKYISIPHO K JeHCTBU-
TEIBHOHI OCH.

II. Beraucnuts minommas GUrypel, orpaHu-
YEHHON STUMH JINHUSMHU.
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I11. 3anuuiem ypaBHEHHE THIIEPOOIIBI:

2 2
X

a’ b2
HOM MEX Ty TUHUSMH Ha PUCYHKE.

=1, e€ xopaa umeeT BUI: X = ¢ HaM TpeOyeTCs HAWTH TUIOMIA (b (GUTYPHI, 3aKITFOUEH-

[pousBeném cieayronme HecaoKHbIC TIPEOOPA3OBAHMSL:

2 2

y_ x_ 1 2 b22

b? az_ Y a’ a

b .
—b*, y=1—+/x"—a® — umeHHo mox rpaduxoM 5Toil (yHKIUH

u OyzeM CUMTaTh IJI0MIAb (PUTYPBI OT TOUKH HIEPECEUCHHUS C OCBIO X— a JIO TOUKH €. Y UYUTHIBAs,
YTO IUIOIMAAb GUTYP BBIYHUCISIETCS] C TOMOIIBIO ONPEIEIEHHOTO UHTErpaia, TO MOTYy4HM:

2 2
Uu=~Nx —a

Szjéxlxz —a*dx=c=
a(l duzﬁdx
X —a

bc\/c —a —b\/a —a ——j —ata dx =

dv=dx_ 5

V=X

-2 —dx—

(1(11/

—Cl

E —a -—— —a’dx -
als

a

bj dx

CrneBa 1 cipaBa ©UMeeM OJTMHAKOBBIE MHTETPaJbl (MCKOMBIN HHTETPai), CIEA0BATEILHO,

z_bj‘ﬂxz _azdx:b—cvcz _a2 —abln
a a

_be ATy tNe -4

a

x+\/x2—a2

¢ bc
=—~c —a
a a

P _ab

ln(c+\/c2 —az)—lna)=

2

a

[Ipu 3TOM HEOOXOOMMO yUECTbh, UTO YKa3aHHAs BbIlie (JOpMyJia BEIYUCISAET JUILIb MII0MAIb
BEpXHEH 4acTu (Urypsl, CIEAOBATEILHO, B MPABOH YacTH YK€ IMOJYYCHO 3HAYCHHUE IUIOLIaIn

Nt —at):

Bceil purypsl (kpome Toro, b =

a

O4eBHIHO, YTO BCE BBIYHCICHHUS IPOU3-
BEZCHBI B CUMBOJIbHOH (hopme. OOyuaromummcst
IpeasiaraeTcs peluTh 3aaady B MareMaruye-
ckoii cpene MathCAD. 3anaua B npuBe1€HHOM
BUJIC BKJIIOYACTCS B MHTEPAKTUBHBIM 00ydaro-
muit jokymeHT. Pemerane B MathCAD Taxoke
BKJIIOYAETCS B IOKYMEHT.

Crnenyromas YJIE sBnsercs kak ObI mpo-
JIOJDKEHUEM TIpeAbIAyIIeli— BUAON3MEHEHHOE,
YCIIOKHEHHOE 3aJ]aHhe, W TOJBKO IO XOIy
pelIeHUsT MOXKHO YBHJETh, YTO paccMarpu-
BaeMble Y]JIE MMEIT OIMHAKOBYIO CTPYKTYpY
U TIPUBOJAT K BBIUMCIICHNIO TTOJOOHOTO MHTE-
rpana.

YIE No 4.

I. OkpyxHuocts  x° +)’=a’

2 a’

-2y° = " Ha TP YacCTH.

pazouBaeTcs

runep6onoi x*

II. BeraucnuTh 11011311 NOTy4YaeMbIX YacTeH.
HanbHelumM pa3BUTHEM paccMmaTpuBa-
€MOH TeMBbl MOXKET ObITb, K IIPUMEPY, CIIEay-
omas Y/E, B KoTopoll Takxke IpUMEHSAETCS

[2 2 2
S=E\/c2 -a’ —abln—c+ c 4 =E
a a

c+b

—abln
a

HpPIBe,I[éHHLIfI BBIIIC aneM BBIYUCJIICHUA UH-
Terpaja:

YIE Ne 5.
2

1. Diunc x_+ y* =1 pasOuBaeTcs rU-
4

2
. X 2
nepoooi B y° =1 Ha yacTn.

II. Beruvcnuth  miiomaayd  MoJy4aeMbIX
KPUBOJIMHEHHBIX QUTYD.

IIpenocraBisgeM BO3MOXHOCTb UYUTATEIIIO
CaMOCTOSITEIILHO YOS TUTHCS B TOM, UTO JIaHHAS
VJIE MoxeT OBbITh pelieHa 10 aHaJIOTHH C MPU-
BEJIEHHBIMU BBIIIIC.

[IpuBenéuubie MpUMepHI IBISIIOTCS yOe-
IHUTEIBHBIM JT0Ka3aTeIbCTBOM YCIICITHOCTH
BHEJIPCHUS WHTCPAKTHUBHBIX OO0yJarOIINX
JMIOKYMEHTOB B y4eOHBIH Mpolecc B BHUAE
MOMOJIHIEMOIO0  COOTBETCTBYIOIIUMHU  J10-
KYMEHTaMH JJEKTPOHHOTO Y4eOHO-MeTo-
JIMYECKOTO KOMILIEKCa IMCIUILIMHBI [1-3].
OueHb BaXXHO, YTOOBI MOJJOOHBIC JOKYMECH-
ThI TIOJIFOTABJIMBAIUCH [P y4aCTUH 00yda-
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IOIUXCS — OyAyIIHUX CIEIHANIUCTOB IPOU3-
BOJICTBA — C L[eNbI0 (POPMUPOBAHUS y HUX
YMEHUM W HaABBIKOB OOpamieHusi ¢ Tpo-
TpaMMHBIMHU CpeIaMu M MMPONU3BOJCTBEHHBI-
MH JOKYMEHTaMH.
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K BOITPOCY Ob OCOBEHHOCTAX OPTAHU3AIIMHN
JANCTAHIIMOHHOT'O OBYYEHUSA NHOCTPAHHOMY S3BIKY
B HEJAX NPOPECCUOHAJIBHOU KOMMYHUKALIUN

CoxoJios C.B., Koporaesa H.JI.
@I'BOY BIIO Poccuiickas akademust HapOOHO20 XO3ANUCMBA U 20CYOaAPCMBEHHOU CLYHCObI
npu Ipesudoenme P®, Huocecopoockuii uncmumym ynpagnenust (PAHXul 'C),
e-mail: sergey.sokolovl7@yandex.ru

B nanHO# cTaThe aBTOPHI HOAYEPKUBAIOT, YTO B COBPEMEHHBIX YCIOBHSAX OOIIECTBO CTAaBUT Iepes o0pa3oBa-
HHEM 3ajady IPef0CTaBUTh KaXKIOMY JKeIaloleMy CBOOOIHBIH JOCTYH K 00pPa30BaHUIO C yUETOM €ro HHTEPECOB,
CII0COOHOCTEI U MOTpeOHOCTEll, 00eCIeYnB IPU ITOM MPUCHOCOOIIEMOCTh K )KU3HU B YCIOBHSIX BBICOKOCKOPOCT-
HBIX HH(GOPMAIMOHHBIX IIOTOKOB, HOATOTOBKY K aKTHBHOI CaMOCTOATEIHHON IESTEIHOCTH, K BO3MOXKHON CMEHE
npodecCHOHANBHOI HapaBICHHOCTH. J{UCTaHIMOHHOE 00yueHUE MO3BOJAET O0CCIEUHTh PELICHHE THX 3alad
¢ IOJDKHBIM KadecTBoM. CoctosiHue chepbl 00pa3oBaHusl B HAICH CTpaHEe M HOBbIC TCHICHIIUH B Pa3BUTHH 00LIe-
CTBa JIeNAlOT HEOOXOAMMBIM CO3/laHUE €AUHON 00pa3oBaTelNbHON HH(OOPMAIIHOHHON Cpebl Ha OCHOBE HCIIONB30-
BaHUs HHGOPMAIMOHHBIX TexHOonoruil. CoBpeMeHHOMY OOLIECTBY HEOOXOAUM HEepeXo K NPUHIIUIHAILHO HOBOMY
YPOBHIO JOCTYITHOCTH BBICOKOKaU€CTBEHHOT'O 00pa30BaHHMsl, IOCKOJIBKY TOJIBKO HOBAsi CHCTEMa MOXET 00eCIIeUNTh
IIpeJOCTaBICHHE 00Pa30BaTeIbHBIX yCIyT MIUIHOHAM JIIOAEH.

KutroueBrble cj10Ba: IUCTAHIHOHHOE oﬁyqeﬂne, 06pa301;aTe.nLHaﬂ l/lH(l)OpMaIIHOHHaﬂ cpena, HpO(l)eCCPlOHaJILHaﬂ
HalpaBJI€eHHOCTH, KOMIILIOTEPHAsA 'PAMOTHOCTb, COBEPIICHCTBOBaAaHHE TeXHUYECKOi 6a3bl

REVISITING THE FEATURES OF ORGANIZATION OFTHE FOREIGN LANGUAGE
DISTANCE LEARNING FOR PROFESSIONAL COMMUNICATION PURPOSES
Sokolov S.V., Korotaeva N.L

Russian Academy of National Economy and Public Administration under the President of the Russian
Federation, Nizhny Novgorod Institute of Management (RANHiIGS), e-mail: sergey.sokolovl7@yandex.ru

In the given article the authors emphasize that in the modern conditions the society should provide free access
to education for everyone tailored to his interests, abilities and needs, while ensuring adaptability to life in the
conditions of high speed information flows, preparation for independent activity, and possible change of professional
orientation. E-learning allows the information education environment to provide a solution to these tasks with the
proper quality. The educational fields in our country as well as new tendencies in the society development prove the
necessity to create universe educational information environment on the basis of using information technologies.
The need to transform the educational methods is essential due to the fact that new level of availability of the high-
quality education system is a must as only this new system can guarantee providing educational services to the

millions of people.

Keywords: e-learning. informational and educational environment, professional orientation, computer literacy,

improvement of the technical base

CocrositHue cdepbl 00pazoBaHus B HaIICH
CTpaHe ¥ HOBbIE TEHACHIIMH B Pa3BUTHH OOILIe-
CTBa JIeNIAI0T HEOOXOIUMBIM CO31aHUE SMHOM
o0pa3oBarebHOH WH(POPMAIIMOHHON CpeJIbl
Ha OCHOBE MCIIOJIb30BaHUS WH(OPMAITTOHHBIX
texHojoruii. CoBpeMEHHOMY OOITIECTBY He-
00XOIUM Mepexo/] K MPUHIUITHATILHO HOBOMY
YPOBHIO JIOCTYITHOCTH BBICOKOKAYECTBEHHOTO
00pa3oBaHus, MOCKOJIBKY TOJIBKO HOBas CH-
CTeMa MOXET O00eCleuuTh NPEeNOCTaBICHUE
00pa3oBaTeNbHbIX yCIYr MWIIMOHAM JIIOZIEH,
C Y4€TOM 3KOHOMUH BPEMCHHBLIX U (1)I/IHaHCO-
BBIX 3arpar. «HoBwIe TexHOITOTNH HalpaBJICHBI
Ha MPAaKTUYECKYIO PEealu3alfio TMCHXOJIOro-
MEIArOTHUECKUX YCIOBHMA, ONTUMAIIBHO ajarl-
TUPOBAHHBIX K B3aMMOJCHCTBUIO Iearora
u obyuaembix» [1, c. 115].

B coBpeMeHHBIX YCIOBHSX OOIECTBO
CTaBHUT Iepel] o0pa3oBaHHEM 3ajady Ipezo-

CTaBUTh KaXKIIOMY >KEJarolleMy CBOOOIHBIN
JIOCTYI K 00pa30BaHMIO C YYETOM €ro HHTEPE-
COB, CIIOCOOHOCTEH M moTpedHOoCcTel, obecrie-
YHUB TIPU 3TOM TPUCIIOCOOISIEMOCTh K JKU3HH
B YCJIOBHAX BBICOKOCKOPOCTHBIX I/IH(bOpMa-
[IUOHHBIX TIOTOKOB, IMOJTOTOBKY K AKTHBHOM
CaMOCTOSITETTbHOM JIeATENLHOCTH, K BO3MOX-
HOU cMeHe NpoQecCHOHATBHOW HAaIrpaBieH-
HOCTH. JlMCTaHIIMOHHOE OO0y4YeHHE TMO3BOJSET
00eCIeunTh PeIIeHUe dTUX 3a7a4 C JIOJHKHBIM
kagecTBOM. OCHOBHBIE JOCTOMHCTBA JUCTAaH-
OUOHHOTI'O O6y‘IeHI/I$I O4YCBUIHBI: BOBMOXHOCTbH
OTHOBPEMEHHOTO OOIIEHUS OOJBIIOTO KOJIU-
YyecTBa 00yYaroliXcs, BEICOKasi CKOPOCTh HH-
(hopManoHHOTO 0OMEHA, HEOTPAaHUICHHOE T10
BPEMEHH HCIONb30BaHNE HH(OOPMAIMOHHBIX
pecypcos. [Ipu Bceli HenocTarouHOU pa3pado-
TaHHOCTH MEXaHH3MOB PeaTu3aIiy porpaMmm
JUCTAaHIIUMOHHOI'O O6y‘IGHI/I$I, BO MHOTHX BYy3aX
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OHO paccMaTpHBaeTCsi KaKk BECOMBI pecypc
pa3BUTHS BBICIIETO MPOPECCHOHATIBLHOTO 00-
pasoBanusl. [IprMeHeHne HOBBIX O0YYaroluXx
TEXHOJIOTHH TPeNyCMaTpPUBAET IIOCTENICHHOE
pacuMpeHne criekTpa y4eOHBIX BHIIOB PadoT,
3a CYET BOBJICUEHUS B HUX CTYJEHTOB, KaK OC-
HOBHBIX OOBEKTOB HAy4YHO-TIEJArOTHYECKOM
JleaTeNIbHOCTH [2; 3; 4].

Tak sxe OOJbIIOE 3HAUCHHUE MPU HU3yUe-
HUU MHOCTPAHHBIX SI3bIKOB SIBJISICTCS Pa3BUTHE
poheCcCHOHaNbHON HMHOS3bIUHOM KOMMYHHKA-
TUBHOW KommeTeHIH. OHa paccMaTpUBaeTCs
HaMU Kak crioco0HOCTh 3(h(peKTUBHO ocyIIecT-
BJISITh KOMMYHHKATHBHOE B3aUMOJICICTBHE Ha
WHOCTPaHHOM SI3bIKE, TPAMOTHO HCIIOIb3Ys CH-
CTEMY SI3BIKOBBIX ¥ PEUEBBIX HOPM TIPU BHIOOPE
KOMMYHHUKATUBHOTO TIOBEJICHHS, aJCeKBaTHOE
CUTYyalH OOLICHHUS.

KoMMyHHKaTHBHAS KOMIIETEHIIUS HE00XO-
JIMa TS IICTIONTb30BaHUS HHOCTPAHHOTO SI3BI-
Ka B COIMAJILHON W TPO(EeCCHOHATEHON KOM-
MYHHKAIAH:

— coluanbHas 3TO c(hepa KOMMYHUKAIIHH,
B KOTOPOW YEJOBEK BBICTYNACT B KaueCTBE
YJieHa O0IIEeCTBa, BOBICYCHHOTO B Pa3IHYHbIC
BHJIBI OOIIIEHMS;

— npodeccuoHanbHasE 3TO 00JacTh KOM-
MYHHKAIIAW, CBsI3aHHASI C TPOQeCCHOHANBHOM
NEeSTeTbHOCTHIO HHINBH/IA.

MOXHO YCJIOBHO pa3ieluTh LEeNH W3-
YYEHHUS HHOCTPAHHOTO S3bIKa 3TO YMEHHUE 00-
marbCsi B OBITOBOM, y4eOHO-II03HABATEILHOM,
COLIMAIbHO-KYJIETYPHOM Cepbl 00IIeHus. DTO
IpeoaraeT pa3BUTHE HHOS3BIYHON KOMMY-
HUKAaTHUBHOW KOMIIETEHIMM, BKJIOUAs TIpaM-
MaTHYeCKHe W JIEKCHYEeCKHE KOMIIOHEHTHI,
a TaKk)Ke Pa3BUTHE OCHOBHBIX BUIOB pEUeBOil
JeATeNbHOCTH (ayAHpOBaHNE, YTEHUE, TOBOpPE-
HUE W MUChMO) C YYETOM YPOBHS TOATOTOBKH
CTYACHTOB.

OrpaHnueHHOE KONMYECTBO BPEMEHH, KO-
TOpOE OTBOIHTCS HA W3yYeHHE HHOCTPAHHOTO
SI3bIKA, HE CIIOCOOCTBYET Pa3BUTHIO MHOSI3BITHOM
KOMMYHHKaTUBHOW KOMITIETEHITUH CTYJICHTOB.

JucrannmonHoe oOy4eHHE OCHOBAHO,
MIPEKJIe BCETO, HAa MPUHIIMIIAX CAMOCTOSTEINb-
HOMi pabotsl ctynenTtos. [Ipu takoit popme 00-
yueHHs OOydaloIlIuecsi UMEIOT BO3MOXKHOCTb
MOJJICPKUBATh JUATIOT C TIOMOIIBIO CPENCTB
TEJIEKOMMYHHKAIIUK, HO OTAAJCHbI OT TMpe-
nojiaBaTessi B MPOCTPAHCTBE W BO BPEMEHHU.
[Iporecc TUCTaHIIMOHHOTO OOYYEHUST COCTOUT
W3 TIOCTIEIOBATEhHO YepPEeAyIOIINXCS ITAIlOB
KOHTaKTHOTO M 0€3 KOHTaKTHOTO BPEMEHH.
JUIMTENBHOCTh 3THX IEPHOJOB BapbUPYET-
Csl, a UHOTJAa KOHTAKTHBIA MEPHOI MOXET He
IIPUCYTCTBOBaTh. [JIaBHOM 3amauei pa3BUTHUS
U TPOJIBUMIKCHHUS CHUCTEMbl JTUCTAHIIMOHHOTO

00y4eHUs SIBISETCS MPEI0CTaBIICHNUE BCEM HKe-
JAOIIUM PaBHBIX 00pa30BaTeIbHBIX BO3MOXK-
HOCTEM, (He3aBHCHUMO OT TOTO, B KAKOM paiioHe
CTPaHBbI OHU HaXOJATCS), & TAK)KE TIOBBIIIEHUE
KadecTBa 00pa30BaHMs CPEIACTBAMU AKTHBHOTO
WCTIOJIh30BaHUS HAYYHBIX U 00Pa30BaTEIbHBIX
pecypcoB BBICIINX y4eOHBIX 3aBeneHuid. Juc-
TaHIIMOHHOE 00pa30BaHUE MPU3BAHO JaTh BO3-
MOXHOCTh Ka)KJJOMY CTYIEHTY MOJIYYHTh Kak
0a3oBoe, TaKk H JOTIOJIHUTEIBFHOE 00pa3oBaHue
0e3 OTphIBa OT CBOEH HEMOCPEACTBEHHOH TPY-
JIOBOM J1€ATEIBbHOCTH.

JucrannmonHoe o0y4eHrne WHOCTPAHHBIM
S3BIKaM TIPelyCMaTPUBaET YCBOSHHUE CTYICH-
TaMH OOJIBIIMX 00bEeMOB y4eOHOH HMH(pOpMa-
[IUU 32 paMKaM¥ TPAJIUIUOHHBIX ayJUTOPHBIX
3aHsATUN. B coorBeTcTBUM ¢ HOBbIMU [0Ccynap-
CTBEHHBIMH 00pa30BaTeIbHBIMU CTAHAAPTAMH
npeycMaTpuBacTesl yBelIMdeHne odbema ca-
MOCTOSITENTEHOU paboTs! cTyneHToB Ha 40-50 %
y4e0HOTO BpEMEHH, 4YTO JeNaeT MpodieMy
CaMOCTOSITETbHON JIESITENIbHOCTH CTYACHTOB
KpaiiHe akTyanbHOH. Tak k€ JMCTaHLMOHHOE
oOydyeHHEe MOXXHO paccMarpuBarh Kak ITyTbh
K HempepbIBHOMY TpodeccHoHanbHOMY 00pa-
30BaHUIO B TEUCHHE BCel xu3HU. PazHooOpas-
HBIE TECTOBBIC METOJIMKH U 3aJIaHHSI, TIO3BOJISI-
IOT CTYIEHTaM OCYIIECTBISATh CaMOKOHTPOJb
B TIPOIECCE HCITOIB30BaHMS COBPEMEHHBIX
HUKT. MoxHO caennarh BBIBOJ O TOM, 4TO, OJ-
HOH W3 IIaBHBIX 3aJa4 BBICILIETO0 00pa30BaHUS
ABJISIETCS] IPEBPALLEHUE CTYIEHTa B aKTUBHBIN
cyobekT oOyuenus. HeoOXomuMo OTMETHUTH,
YTO CTYACHT JIOJDKEH OBITh TCHXOJOTMYECKH
TOTOB BBICTPAUBATH CBOIO WHIUBHIYaJTbHYIO
00pa30BaTeNbHYI0 TPAEKTOPHIO, U3BIIEKATh W3
Pa3IMYHBIX UCTOYHUKOB MH(POPMAIINIO, BECTH
WCCIIeZIOBATEILCKUH TIOUCK (B 3aBUCHMOCTH OT
MHIMBUIYaJIbHBIX CIIOCOOHOCTEH M KH3HEH-
HBIX TUIAHOB).

OnHuM #3 MIaBHBIX (DAKTOPOB, MOOYXK-
JAIOIIUX CTYACHTOB K OOpa30BaHHIO U Jallb-
HeHIeMy caMoo0pa30BaHUIO SIBJISECTCS MOTH-
Banus. MoTHUBaIUs Y4IeOHON MeATeTHLHOCTH
MIPEJCTABISIET COOOH cHucTeMy MOOyIUTeNeH,
KOTOpasi BKJIFOUYAET MOTHBBI, IIEJH, WHTepe-
cbl, morpebHoctu, smouuu. [Ipobnemoii u3-
yUeHHsT MOTHBAalUUM B Tpouecce OO0y4deHHus
3aHUMAaJIMCh OTeYeCcTBEHHbIE yueHble B.B. [la-
BbIIOB, [1.M. fIko6con, C.JI. PyOunrireiiy,
ILA. Tanenepun, M.A. 3uMHSS 1 MHOTHE IpY-
rue. YUeHble CXOAATCS BO MHEHHH, YTO ITO
JIESITEIbHOCTh 00YYaroIIerocsl o OBJIa/ICHUI0
0000IIEHHBPIMU CTIOCO0aMU  yYeOHBIX JIeH-
CTBHH B Ipollecce pelieHHs Y4eOHBIX 3azad.
B 3aBucumocTH OT coiep)kaHUs U yCJIOBUH
ocylecTBIeHHs Jr000ro Buaa y4yeOHOU jes-
TEJILHOCTH B HEHl TPHUCYTCTBYIOT Pa3IMyuHbIC
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BUJIbl MOTHUBAllMU (BHEIIHSS U BHYTPEHHSISN).
H3MeHeHue conmanbHO-KyIbTYPHON CUTYalluu
B CTpaHe BHOBb BBIJIBUHYJIO HA TIEPEHUN IIJ1aH
aKTyaJIbHOCTB MPOOIEMBI BIUSHIS Pa3TMIHBIX
COIIMAJIbHBIX MOTHBOB Ha AEATEIHHOCTH BCEX
cioeB obOmecTBa. HeoOXoanMo OTMETUTh, 4TO
I03HaBaTeIbHAST MOTHUBAIIHMS CITY>)KUT OCHOB-
HOH OTIOPOH BO3MOKHOCTH ONITUMHU3AIUH MIPO-
necca oOyuyenus. CienoBarenbHO, CTYIACHTHI,
KOTOpBIC XOTSIT 3aHUMATHCS IO MpOrpammam
JUCTAHIIMOHHOTO OOYYCHHsI WJIM WHIWBUIY-
aJBHBIM YUEOHBIM TUTaHAM, TOJDKHBI 00JTa1aTh
BBICOKFIM YPOBHEM CaMOOPTaHM3alWU CaMo-
KOHTPOJIS, CaAMOPETYJSAIMH W CaMOOIEHKH.
CoBpeMeHHOE TUCTAHIIMOHHOE OOy4eHUE SB-
JSETCs OJJHON U3 HanboJiee MOMyJIIPHBIX (OopM
peanu3aiuyu UHAUBUYaIbHBIX 00pa30BaTelib-
HBIX Tpaekrtopuil. Ero MoxXHO paccmarpuBaTh
KaK CHCTEMY, BKJIIOYAIOIIYI0 B ce0sl Ielerno-
JaraHue, MPOTHO3WPOBAaHUE, MOIYIHPOBAaHUE
Y TUTAaHUPOBAHHUE Y4eOHOU JeATeThbHOCTH CTY-
neHrta. [lpumepom MoxkeT ¢y uTh 0Opa3oBa-
tenpHast wiatgopma Moodle. OHa yuuThiBaeT
(bakTOp BpeMEHH, OCHOBaHa Ha KCIIOJIb30Ba-
Huu UKT, 1 no3BosnsieT opraHn3oBaTh Mpouecc
00y4YeHHs HE3aBUCUMO OT CTEIICHH YIaJCHHO-
CTH CTYJICHTA ¥ [IPEIo1aBaTelIs.

ToBopst 00 wHIMBHOyaNbHOU OOpa3oBa-
TENbHON TPAEKTOPHH, HEOOXOAUMO OTMETHUTH,
YTO WHAWBUIYaTbHBIN YYEOHBIA IIAH WMEET
OYCHb BAIKHOE 3HAYCHHUE U BBITTOJHSET CIIEIYO-
[IMe 3a]a4i:; KOMIICHCUPYET 3aria3/IbIBaroIly 0
yueOHYI0 TMHAMUKY CTYIEHTa; oOecreynBaeT
ONTHUMAJIbHBIC YCIIOBHUS ISl CTYJICHTOB C WH-
JUBUYyaIbHBIMH TICUX0JIOTHYECKUMHU OCOOCH-
HOCTSIMH; WCIIOJb30BaHWE aJanTallHOHHBIX
(hakTOpOB AJIS CTYNEHTOB, YTOOBI OCBOUTH TOT
WJIM MHOU KypC; TTOCTETIEHHOE BBEICHUE B CO-
JIepKaHKe YIITyOJICHHBIX KYPCOB; YMEHBIIICHNE
HEMPOIYKTUBHOW HArpy3KH Ha CTY/JCHTA.

O00011ast BBIIECKa3aHHOE, aBTOPHI Jlelia-
IOT BBIBOJI O TOM, YTO IJI00QJIbHBIC U3MEHEHHUS,
MIPOUCXOSINNE B COLMATBLHO-DKOHOMUYECKOM
JKU3HHM HAaIIero oO0ImecTBa, TPeOyroT BHEApe-
HUS HOBBIX ITOJIX0JIOB B 00pa3oBanuy. /lucTtan-
IMOHHOE 00y4YeHHe ¢ IPUMEHEHHEM HHTPHET-
TEXHOJIOTUH MOXET CTaTh JJS CTYJICHTOB
HESI3BIKOBBIX ~ CIELMAJIbHOCTEN  JTOCTOWHOU
aJIBTEPHATUBON TPAIUIIMOHHOMY O0YUYCHHIO.

CnenmanucraM B 001acTU METOIUKU TIpe-
MOJIaBaHMsI MHOCTPAHHBIX SI3BIKOB, MPEACTOUT
pa3paboTaTh ONTHUMANEHEIC CTIOCOOBI OpPTraHu-
3aUy HOBBIX (DOpPM BHEAyIUTOPHON pabOTHI
B paMKax JIaHHOTO Bua ooydeHus. [Ipodeccu-
OHAIILHO-OPUEHTHPOBAHHBIC JUCTAHIIMOHHEIC
KypChbl HHOCTPAHHOTO $3bIKA, KOHEYHO, MPEJI-
CTOMT eIIe co3/aBarh. Marepualbl, ¢ KOTOPbI-
MU pa0OTaIOT MPENOAABATEIIN Ha CETOAHSIITHU

JIeHb, JaJIeKd OT COBEpIIEHCTBA, KaK B TEXHU-
YEeCKOM, TaK U B COJEpKATeIbHOM acIeKTe.
Bue 3aBucumocty ot (hopmbl 00ydeHUs ypo-
BEHb HHOS3BIYHOM IOATOTOBKH CHELHAINCTA
JIOJIKEH OCTaBaThCsl HA BBICOKOM YPOBHE [35; 6;
7]. llpumenenne MyabTUMEIUUHBIX TEXHOJIO-
T, IMEET PsIJl IPEUMYILECTB: CTYACHTHI JIy4-
11e BOCIPUHUMAIOT MHOTOYPOBHEBYIO HH(OP-
MaI1Io, CHUMAeTCsl COCTOSIHME TPEBOXKHOCTH,
CTpaxa cjenaTh OMIMOKY, OLEHKAa CTaBUTCS
00BEKTHBHO M OECHPUCTPACTHO, B PE3yabTaTe
Yero MOBBIIIAETCS MOTHBALUS O0y4eHHs CTy-
nentoB. CoBpeMEHHbIN MpernoaaBaTeb Biaje-
€T LEJBbIM apCEHAJIOM TEXHUYECKUX CPEICTB
o0yuenusi. K HUM MO>XKHO OTHECTH BeO-CalThl,
9NIEKTPOHHBIC SHIMKIIONENHN U CIIOBapH, 0J0-
TY, BUACOKOH(pEpeHInH, (OPYyMBI, MOIAKACTHI
u MHoroe apyroe. MHpopmanmoHnHsie pecyp-
CBI MHTEPHETA COAEepIKaT aylmo W BUIEO Mare-
pHabl pa3IUIHON TEMaTHKH, OIHAKO, JOCTYIL
B UHTEPHET HE SIBJISETCS rapaHTHEH ObICTPOro
0o0y4eHHUs MHOCTpPaHHBIM si3bIKaM. [loTpeO-
HocTh ucnoib3oBanue MKT pacrer B cBs3u
C TeM, YTO MPEKHHUE CIIOCOObI mepenayu, 00-
paboOTKM W XpaHEeHUs: WHPOpPMAIHMH OBICTPO
yCTapeBaloT, a HOBBII MOIXOJ K OpraHU3alluu
JTUCTAaHIIMOHHOTO OOYYeHHs paccMaTpHUBaeT
y4eOHBIN TIpoliece Kak mepepaboTKy HHGOp-
Mmanuu. Cienyer OTMETHUTh, YTO HCIIOIb30Ba-
HHUE MYJIBTUMEIUHHBIX CPEICTB €Il HE CTallo
MacCOBBIM, 3TO OOBSICHACTCS] JOCTATOYHO BBI-
COKOW CTOMMOCTBIO OOOpYIOBaHUSI KOMIIBIO-
TEPHOIO KJIACCA, YPOBHEM KOMIIBIOTEPHOMU
TpPaMOTHOCTH TIperojiaBaTesnieil, ux crpemiie-
HHUEM OCBOUTH HOBYIO METOJHKY, CBSI3aHHYIO
C HCIIOIb30BAaHMEM KOMIIBIOTEpA B Y4eOHOM
npolecce, a TaK e KaueCTBOM IIPOrPaMMHOIO
oOecrieueHus mpu o0y4eHuu A3bIKy [8; 9; 10].

B 3axmouenne HEOOXOAUMO OTMETHUTD, YTO
s¢dexTrBHOE BHEIPEHHE TEXHOIOTHI JHCTaH-
[IMOHHOTO OOYYEHUsI, «CO3JaeT YCIIOBUS IS
ycrenHou quddepeHimanuu coaepxanus 00-
y4eHusl, obecreyeHrs: BO3MOKHOCTEH ISl T10-
CTPOEHMS MHAMBUYaJIbHBIX 00pa30BaTEIbHBIX
TPaeKTOPUH B OTBET Ha OBICTPO M3MEHSIOLIN-
€csl yCJIOBUSI COBPEMEHHOIO pbIHKa TpyHa»[11,
c. 190]. ABTOpsl BBIpaXXalOT YBEPEHHOCTh
B TOM, YTO COBEPIIEHCTBOBAHME TEXHHUYECKOMH
0a3bl, yMeNoe coueTaHre MMEIOLIUXCSI METOJIO-
JIOTMYECKHUX TOIXOJI0B, YUET IMCUXOJIOTNIECKUX
aCTIEKTOB IMCTAHIIMOHHOTO OOYYEHHSI TIO3BOJIST
B CKOPOM BPEMEHM PAcCUUTHIBATh HA MO3UTHB-
HBIC PE3Yy/IbTaThl MPUMEHEHUS! COBPEMEHHBIX
00y4aromMx TeXHOIOTUH.
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OCOBEHHOCTH OPTAHU3AIIU JOIIKOJBHOTI'O OBPA3OBAHUSA

B KAYECTBE ®1OoC 10

CrenanoBa U.A., MakapoBa T.A.
DIAOY BIIO «Cesepo-Bocmounviii pedepanvhuiii ynusepcumem um. M.K. Ammocosa,
Tleoacocuueckuit uncmumym, Axymck, e-mail: ira.stepanova. 1994@bk.ru

B crarbe paccMarpuBaeTCsl OfHA M3 aKTyaJbHBIX NPOOIEM ITOMIKOIBHBIX 00pa30BaTEIbHBIX OpraHH3alUi —
0COOCHHOCTH MHIMBUIyaIN3alMH JOIIKOJILHOTO 00pazoBanus B yciaoBusix GI'OC J1O. IIpoananu3upoBana mcu-
X0JIOr0 — MeJaroruyeckas JuTeparypa 1o JaHHOH Teme. PackpbiTa CyIIHOCTH Mojienel MHIMBUyaau3alluu 10-
IIKOJIBHOTO 00pa30BaHMs M3 MPAKTUKH JONIKOIBHEIX 00pa3oBaTeNbHBIX opranm3anuii Pecryomik Caxa (SIkyTus).
PaccMoTpensl pesyiabTaThl Mojeneld opranuzanuu nexarorndeckoro npomecca B JJOO MBIOY «Cynycuaany c.
Ceunan YyparmuuHckoro yinyca «OTKpbIToe 00pa3oBaTelbHOE MPOCTPAHCTBO «AbBIbI OrOTO». PacKphbIT ONbIT s1es-
TeIbHOCTU TBOpUecko rpynmnoii MBIOY «IIPP-x/c «Mnumm» 1o pa3paboTke IpoekTa Ha TeMy: «BHpTyanbHbIH
My3el Kak CIocod coluanu3aliy U WHIUBUAYaIH3aliy JeTel TOMKOIbHOTO Bo3pactay. Komiekrusom MAJIOY
«[lerckuii can» Nel8 «IIpomereiiunk» ropojIcCKoro oKpyra «ropoj SIKyTck» OrnpeieneHbl IyTH U MOAXOJbI K pa3-
pabotke npoekTa: «Connann3anus ¥ HHANBHIYIH3AHs JeTell JOIKOIFHOrO BO3pacTa HOCPEACTBOM pa3paboTku
OTKPBITOrO 00pa30BaTeNbHOro NIpoCcTpaHcTBa «Uyneca BOKpYT HACH.

KuaroueBble ciiopa: MHaAMBUAYaIM3alus, MHIMBUAYAIH3ALHA JOMKO0IbHOr0 o6pazosanus, ®I'OC 110, coznanune

ycJaoBuit

Stepanova I.A., Makarova T.A.
North-Eastern Federal University M.K. Ammosov, Institute of education, Yakutsk,
e-mail: ira.stepanova.1994@bk.ru

The article discusses one of the urgent problems of pre-school educational institutions — especially individualization
of preschool education in the conditions of Federal state educational standards of preschool education. Analyzed
psychological and pedagogical literature on the topic. The essence of models of individualization for preschool
education practice of preschool educational institutions of the Republics of Sakha (Yakutia). The results of models of
the organization of pedagogical process in preschool educational organization the kindergarten Suluschaan S. Silan
Churapchinsky ulus «open educational space «Aiyy ogoto». Revealed the experience of the creative team at the
child development center kindergarten Michil development project on the theme «the Virtual Museum as a way of
socialization and individualization of preschool children». The kindergarten team 18 prometeychik city district «city of
Yakutsk» the ways and approaches to the development of the project: «Socialization and individualization of children

FEATURES OF THE ORGANIZATION OF PRESCHOOL EDUCATION AS THE
FEDERAL STATE EDUCATIONAL STANDARDS OF PRESCHOOL EDUCATION

of preschool age through the development of an open educational space «Miracles around usy.

Keywords: Individualization, individualisation preschool education, Federal state educational standard of preschool

education, creation of conditions

C 1 suBaps 2014 r. BCTyWI B CHITy TIPUKa3
MunncTepcTBa 00pa3oBanms u Hayku Poccnii-
ckort Deneparnmu, «O0 yTBepxkIeHUU Qere-
PAJIBHOTO TOCYAAapCTBEHHOTO 00pa3oBaTeib-
HOTO CTaHJapTa JOMIKOJIBHOTO 00pa30BaHUs».
CrangapT AOIKOIBHOTO 00pa30BaHMs yAeseT
00JbIIIOC BHUMAHHE WHIWBUJyaTH3AIMH JI0-
HIKOJIBHOTO 00Opa3oBanus. Tak Kak, MOIepK-
Ka HMHAWBUAYAJIbHOCTHU ABJIACTCA OAHUM U3
OCHOBOIIOJIAralOIIMX MOMEHTOB [OLIKOJIbHO-
IO BOCIIUTAHUS: TOJBKO HA €€ OCHOBE MOXKET
OCYILECTBIISATHCS TOJIHOLIEHHOE Pa3BUTHE JINY-
HOCTHU JIOIIKOJIbHHKA W YHHMKAJbHBIX CHOCO0-
HOCTeHd peOEHKa.

MNuauBuayanusauys — B ONPEAEIIEHUH, KOTO-
poe naet FOHT, TOqUepKUBAIOTCS TPU MOMEHTA!

® [ICTIHI0 OTOTO TIpOIIecca SIBISIETCS Pa3BU-
THE ETOCTHOU IMIYHOCTH,

® YHAUBUyallysi HE MOXKET OCYIIECTBUTh-
Csl B COCTOSIHMU M3OJISILMM, OHA MPEAIONaraet
1 BKJIFOYAET KOJUICKTUBHBIE B3aHMOOTHOILICHNS;

® UHINBUIAYAINS TOAPA3yMEBAET Ompee-
JICHHBIH YPOBEHB OMITO3UIINHU TI0 OTHOIIIEHHUIO
K COIMAJIbHBIM HOpMaM, HE MMM abco-
JFOTHOW IIEHHOCTH.

IOHr TmarensHO pPa3BOAUT MOHSTUS UH-
NUBUIIyallUM, WHTETpallMy JUYHOCTH U CO-
3HATEeNILHOCTH fI; CYIIHOCTh 3TOro mpoliecca
3aKIto4aercs B ToM, yTo CaMOCTh JOIDKHA U3-
0aBUTHCS OT BCETO JIOKHOTO, 9TO €CTh B llep-
COHE, ¥ TIPEOJI0IETh TO, YTO HACHUIIHHO HaBs3a-
HO apXeTHUIIaMH [2].

WunuBupyanu3anys B TEJAroruke — 3TO
OCYUIECTBIICHUE MPUHIUIA WHAUBUIYAIHLHOTO
MOJIXO0J1a, 3TO OpraHu3aIKs yueOHOTO mpolecca
C Y4ETOM MHIUBHIYaJIbHBIX 0COOCHHOCTEH yda-
IIUXCs, KOTOpas MO3BOJIACT CO34aTh OINITUMAJIb-
HBIC YCJIOBUA MJIA pe€aln3alui IMMOTCHIHAaJIbHBIX
BO3MO)XHOCTEW Ka)J0ro yueHuka. MHauBumy-
anm3aius 00y4eHUs HallpaBJIeHa Ha MpeoioIie-
HHUE TPOTUBOPEUYHA MEXIYy YPOBHEM Yy4eOHOI
JIESITENIbHOCTH, KOTOPBIM 3a7atoT Mporpammbl
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U pealbHbIe BO3MOXKHOCTH KaXKJOI0 yUYCHHKA.
WuauBuayanu3saiys — 3T0 HEOOXOIUMBbIH (ak-
TOp pearu3alui pa3HOOOPa3HBIX MeJeH 00yde-
HUS 1 POPMHUPOBAHUS HHINBUIYATBHOCTH [3].

Bompoc 00 WHIWBHAYaTbHOM ITOIXOJE
K JIETSIM 3aHUMaeT 3HAYUTEIhHOE MECTO B Te-
OpHH JIOIIKOJIBHOW TIeIarOTUKH:

S.A. KomeHckuii cunTan, 4To «BeChb IPO-
necc OOydeHHUsT W BOCIUTAHUS HEOOXOAMMO
CTPOUTh C YYETOM BO3DPACTHBIX W MHIUBHUJIY-
AJTBFHBIX OCOOCHHOCTEH NeTei.

K.JI. YmmaCckuit  pa3zpaboTtan oOmIHpHYIO
METOAWKY TPHUEMOB HWHAWBHIYaTHLHOTO TIIO-
X0lla K JIETSIM, HO B TO K€ BPEeMsI BHICKa3bIBaJ
MHEHUE, YTO B CJIIO)KHOM ITPOIECCE NHIUBUIY-
AJBHOTO MO/XO0/1a K JISTSIM HEeJb3s JaTh KaKHX-
TO OTPEICICHHBIX PEIENTOB U COBETOB. DTO
TBOPYECKUI XapaKTep.

B.B. Po3zaHoB cuuTan «puHUMAN WHIWBU-
IyaJTbHOCTWY OAHUM M3 OCHOBHBIX MIPUHIIUITOB
00pa30BaHus, KPaeyroiIbHBIM €T0 KaMHeM [4].

B oOpa3oBarenbHBIX CTaHIapTax ormpese-
JICHBI YCIIOBHS JIJISl TIOAIEP’KKA HHUBUTYallb-
HOCTH U UHUIIMATHUBHI JCTEH.

B mynkre 3.2.3. 00pa3oBareibHOTO CTaH-
JlapTa, MporMcaHa HeOOXOIUMOCTb TPOBEICHHUS
OLICHKM MHAWBHIyaJIbHOTO. Ilpu peanuzanuu
[IporpamMmbI MOXKET TIPOBOAWTHCS OIEHKA WH-
JUBHTyalbHOTO pa3BuTHs Aeteil. Takas oleHka
MIPOM3BOIMTCS  TIEATOTUYECKIM  PaOOTHHKOM
B paMKax TeAarormyeckoi JHarHOCTHKH (OLICH-
KU WHIUBHUTYaJIbHOTO Pa3BUTHS JICTEH TOIIKOIb-
HOT'O BO3pACTa, CBSI3aHHOM C OIIeHKOH 3(h(heKTHB-
HOCTHU IIeTarOrHYSCKUX JICMCTBUN U JIe)KaIen
B OCHOBE MX JTAJIbHEHIIIETO IJIaHUPOBAHKS ).

Pesynbrarhl negarornyeckoil JAMarHoCTH-
K# (MOHHTOPWHTA) MOTYT HCIIOJIE30BAThCS HC-
KITFOYUTEIBHO TSI PEIISHUs CIEeTyIOIInUX 00-
pa3oBarebHbBIX 33]1au:

1) naguBHayanu3auun  oOpazoBaHus (B
TOM YHCJIC MOICPKKH peOEHKA, MOCTPOCHUS
ero 0o0pa30BaTEeIIbHOM TPACKTOPUU WM IPO-
(heccroHaTBEHON KOPPEKIIMU  0COOEHHOCTEH
€ro Pa3BUTHA);

2) onTuMIBaIUA paboThI € TPYIITION AeTel [4].

B mpakTtuke AOMIKOIBEHOTO 00pa30BaHUS
PecriyOnmukn Caxa BHEIPSIOTCS MOJCTH HH-
JIUBUIyQJIN3alAN JIONIKOIBHOTO 00pa30BaHusl.
Konnexrus MBJIOY «Cynycuaan» c. Cbuian
UypamyuHCKOro yiyca anpoOupoBajia U BHE-
JIpyjia MOJIeJIb OPraHN3alMHU [IEarorHuecKoro
mnporecca B 100 «OTkpbIToe 00Opa3zoBareib-
HO€ MPOCTPAHCTBO «AWBIbI ororo». JlaHHOMU
AKCIIEPUMEHTAIBHON MOJIEbIO 00eCTIeYBACT-
Csl MaKCHMallbHasl peaau3aius o0pa3oBaTelb-
HOTO IMOTEHIIMAIA MMOCPEICTBOM OpPTaHU3aluU
JIETCKO — B3pOCIBIX c0001IecTB «CyyTyKUIIH»
(Hanepcrouek), «bait0apukdH» (MMs repouHH

HapoaHo# ckaskn), «KyHussn» (ComHbIIIKO),
«Avi—tan» (TBopu-BeIOHpait), «/IpyKI20MIm»
(CeBepuoe cusiane), «ToOym» («Mbicamy),
«Tepemox», « MIHUTHITIIH» (TEpOi HAPOIHOM
ckasku «lllamyHnmnkay) ¢ eiabio MpUBIeUEHUS
WHTepeca JeTel K TBOPUECKON AESITeThHOCTH.

PyxoBomurenu  (BocmuTarenu) JIETCKO —
B3POCJIBIX COOOLIECTB COBMECTHO C POHUTEISMH
Y ICTHMU HAITOJHSIIOT )KU3HEHHOE MPOCTPAHCTBO
COOBITUHHOCTBIO, [IECHHOCTSIMUA U CMBICJIAMH Ha-
[IMOHATEHON 1 MUPOBOH KyJIBTYpBIL. Cpenn ycito-
BM, HEOOXOAUMBIX IS CO3JaHUU COLMAILHOM
CUTyaIluy Ppa3BUTHUs JIETEH, 3aHUMAIOT TaKhe
KyJIBTypHBIE TIPAKTUKH, KaK COOp KOJUIEKIIHH,
oopmIieHHE MUHH-MY3€€B, OpraHHM3aIls CO-
BMECTHBIX TPOSKTOB, TPAIUIIMHU MPA3HOBAHMUS,
TMIOCEIlEHNE MY3€€B, OpraHU3aLHs XyA0KEeCTBEH-
HbIX BbicTaBoKk, KBH, coBMecTHbIC 3aHATHS,
¢Gu3KyasTypHbIe ocyrd. OHHU  CTUMYJIHPYIOT
JMYHOCTHYIO aKTHBHOCTh  B3aMMOJIEHCTBYIO-
IIUX CTOPOH, BBICTYIIAsl aKTyaJbHBIM, CBOEBpE-
MEHHBIM H JIMYHOCTHO 3HAYMMBIM COOBITHEM.
[TpuHIMIaMu  IESITETBHOCTH  IETCKO-B3POCITBIX
COOOLIECTB SIBISIETCSA: — OTKPBITOCTH 00pa3oBa-
TEJILHOTO MPOCTPAHCTBA; — OTKA3 OT perlaMeH-
TaIUH JEITEIILHOCTH JICTEeH U MEIaroroB; — y4eT
JKeJIaHU ¥ MTHTEPECOB, CIIOCOOHOCTEH HE TOJb-
KO JIETEeH, HO M MeIaroroB M IPYTHX B3POCIBIX; —
OTIpe/IeIeHHE TEMBI, BUIIOB JEATEIHHOCTH, POpM
paboThI CAaMUMH yYaCTHUKAMHU.

Teopueckoit rpynmnoit MBJIOY «LIPP-n/c
«Muumn» pazpaboTaH poekT Ha Temy: «Bup-
TyaJbHBIH My3€#l Kak CIoco0 CoIMaiu3aluu
U WHIUBUIyaJIW3alUd JETeH OIIKOJIBHOTO
Bo3pacta». OCHOBHOH IIENBIO, JKEITAeMBIM
pe3ynsTaroM  00pa3oBaTeIbHOTO  IMpolecca
SBIISIETCSl Pa3BUTHE TAPMOHUYHON IJIMYHOCTH
pebeHka, TOTOBOM K CaMOBBIPAKEHHUIO dYepe3
JIOCTYIIHBIE €MY BHJbI JeSTeNbHOCTH. Be-
JIETCSl CHCTEMAarhdeckass ¥ WHHOBAI[MOHHAs
paboTra mo couuanuzayy AETel Ha OCHOBE
peanu3anuy MCUX0JI0Tr0-IeAaroruyeckoro co-
MIPOBOXKACHUSA peOEHKAa, B HEM CONEp)KaHue
00pazoBaTeIbHON PaOOTHI COOTBETCTBYET Tpe-
OOBaHMAM COITMAIBHOTO 3aka3a (pomuTelei,
IIKOJTBI ), KOTOpOoe o0ecrieunBaeT 000TaleHHoe
pa3BUTHUSl BOCIIUTAHHUKOB 3a CYET UCIOJIB30-
BaHUS HHIUBUAYaIBHBIX IPOTPaAMM.

Peanuzamus mpoekra HaleneHa Ha BO3-
HUKHOBEHHE MHTEPECa K HAIMOHAIBHON KyJb-
Type Hapona Caxa Ha OCHOBE TPaJUIIMOHHOTO
KaneHnaps. Peamm3yercss depe3 pa3iMYHbBIE
BUJIBI JIETCKOW AEATEIHHOCTH (UTPOBasi, KOM-
MyHHKAaTUBHAs, II03HaBaTeILHO-HUCCIIEAO0BA-
TEebCKasl, My3bIKaJIbHAS, IBUTATEIBHAS U JIP.),
co3aHue KOM(OPTHOTO TICUXOJIOTHUYECKOTO
KJIUMara W OJaromnpusITHON MpeAMETHO-IIPO-
CTPaHCTBEHHOM Cpebl.
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Komnextus MAJIOY «/lerckuii camy Ne 18
«ITpoMeTelunK» TOpPOJACKOrO OKpyra «ropop
SlkyTck» pa3pabareiBaeT poekT Ha Temy: «Co-
OUaM3ays ¥ WHIAUBHIYAIN3AIs JeTel 10-
IIKOJIFHOTO BO3PAacTa MOCPEACTBOM Pa3padOTKH
OTKPBITOTO 00pa30BaTeNILHOTO TPOCTPAHCTBA
«Uyneca Bokpyr Hac». Muccus IETCKOro
caja — CO3[aHUE YCIIOBUM, A7 Pa3BUTHUS J0-
IIKOJIBHUKOB B COOTBETCTBHU C MX Pa3IUUHUs-
MU, CKJIOHHOCTSIMH, CIIOCOOHOCTSIMU M HWHTE-
pecamMu, CIIOCOOCTBYIONTUME (DOPMHUPOBAHHUIO
KOMIIETEHIINH, KOTOpBle OOECTIeUnBaIOT UM
YCIIENTHOCTh cerofmHs U OymymemM. OCHOBHBIM
MIPUHITUIIOM ~OPTaHM3allUN  I1eAarornIecKoro
poriecca SBISETCS MPUHITAIT WHIUBHyaTn3a-
LMY JOIIKOJIBHOTO O0pa30BaHUsl, Mpe/oiara-
Iolee MMOCTOSHHOE HAOMIOACHHE 32 Pa3BUTHEM
pebenka, cOop JaHHBIX O HEM, aHATU3 €ro Jes-
TETHHOCTH W CO3[IaHNE WHAMBHUIYAJTHHBIX IIPO-
TpaMM pa3BUTHSL; TIOMOIIb PEOCHKY B CIIOKHOI
CHUTYaIluH;, TIPEIOCTaBIeHNE PEOCHKY BO3MOXK-
HOCTH BBIOOpa B pa3HbIX BHUIAX JIEATEIBHOCTH,
AKIEHT Ha WHHIMATUBHOCTh, CaMOCTOSTEIIb-
HOCTb W JIMYHOCTHYIO aKTHUBHOCTh. B mpo-
rpaMMe 3aJIOKEHO OTHOIICHUE K PEOSHKY Kak
K Ka4eCTBEHHO OTIIMYHOMY OT B3pPOCIIOTO, HO
PABHOIICHHOMY MapTHEPY: PeOCHOK Kak JIn4-
HOCTH PaBHOIICHEH B3pPOCIIOMY, XOTS U 00maza-
eT cnenru(pUIecCKUMHU BO3PACTHBIMHA M WH/IUBU-
JyaTbHBIMH OCOOEHHOCTSIMU. B cooTBeTcTBUH
C 3TUM BOCITUTATEIN TPENOCTABISIOT PEOCHKY
IIPaBO BBIOOpPA M YYUTHIBAIOT €rO WHTEPECHI
u notpeOHOCTU. PaccMarpuBast ieTel Kak paB-
HOIICHHBIX TIAPTHEPOB, BOCIHUTATENb YBAXKACT
B KXJIOM W3 HHUX IPaBO HA WHINBUIYAILHYIO
TOYKY 3PEHUS, Ha CaMOCTOSTEITLHBIN BBIOOP [1].

YcnoBusIME pa3BUTHS MHIIUBUIYATBHOCTH
B JIOIIKOJIBHBIX 00pa30BaTENbHBIX OpraHU3a-
LUSX SBISIOTCS:

1) obecrieueHre 3MOIMOHAIBHOTO OJaro-
MOJTY4HsI Yepe3: HEeMOCPEICTBEHHOE OOIIeHue
C KaXJIbIM peOCHKOM; YBaXKUTEIBHOE OTHOIIIE-
HHE K KaXI0My PEOCHKY, K €T0 TyBCTBaM H T10-
TPEOHOCTSIM;

2) MOJUIEp>KKYy WHAWBHUIYAILHOCTH W WHH-
[MATHBHI JeTel uepe3: CO3AaHHe YCIOBHH I
CBOOOHOTO BBIOOpAa PEOSHKOM JIESITENTbHOCTH,
YYaCTHUKOB COBMECTHOM NESTENBHOCTH; CO3Ma-
HHE YCJIOBUI JJIsl TPUHATHS PEOCHKOM PEILICHUIH,
BBIPQKEHHS CBOMX UyBCTB M MBICIICH; HEIUPEK-
TUBHYIO TIOMOIIb JIETSM, TTOUICPIKKY IETCKOM
VHUILUATABBI ¥ CaMOCTOSITETFHOCTH B Pa3HBIX
BUJIaX JIEATENLHOCTH (MTPOBOM, UCCIIEI0BATENb-
CKOI, ITPOEKTHOM, TI03HABATENILHOM 1 T.11.);

3) yCTaHOBIICHHE TPABIJI B3aHMMOJICHCTBUS
B Pa3HBIX CUTYyalUsIX: CO3[aHUE YCIOBUU IS
MMO3UTUBHBIX, JIOOPOXKEIATEIbHBIX OTHOIICHUI
MEXIy TeTbMH, B TOM UHCIIC TPHHAICKAIIN-

MU K pa3sHbIM HallUOHAJIbHO-KYJIBTYPHBIM, p€-
JIMTYUO3HBIM O6HIHOCT$[M 1 COMAJIBHBIM CJIOSAM,
a TAKXKC UMCIOIIMMU Pa3JIMYHbIC (B TOM YHCIIC
OTpaHUYEHHBIE) BO3MOXKHOCTH 3[0POBBS; pas-
BUTHE KOMMYHHUKAaTHBHBIX CIIOCOOHOCTEH Jie-
TeH, MO3BOJSIONINX pa3peliarb KOHMINKTHBIE
CUTYallUU CO CBEPCTHUKAMHU, PA3BUTHE YMEHUS
Jieteli paboTaTh B TPYIIE CBEPCTHUKOB;

4) B3aUMOJICUCTBHE C POAUTETSIMU (3aKOH-
HBIMH TIPEACTABUTEIISIMK) 110 BOIIpOCaM o0pa-
30BaHUs peOeHKa, HETIOCPEACTBEHHOTO BOBIIC-
YeHHs UX B 00pa30BaTENbHYIO JESTeTbHOCTD,
B TOM YHCIIe MTOCPEACTBOM CO3[aHHs 00pa3o-
BaTeJbHBIX MTPOEKTOB COBMECTHO C CEMbel Ha
OCHOBE BBISIBJICHHS TIOTPEOHOCTEN 1 TIOIEPIK-
KH 00pa30BaTEIIbHBIX UHUIIUATHB CEMbH [5].

Taxkum 00pa3oM, B IOMIKOIBHBIX OPraHu3a-
LUAX CO3AI0TCS YCIIOBUS UHIAUBUAYaAIA3ALUA
00pa3zoBaTeIbHBIX OTHONICHHWMA, OOECTeunBa-
FOIITX BO3MOYKHOCTH COIMAIBHOTO CaMOOTIpe-
JIeJIeHnsT peOeHKa, CaMOCTOSITETbHOCTH U HH-
nuatuBHOCTH. CO37aHNEe TaKUX YCJIOBHH, MPU
peanu3anuy KOTOPbIX OH MPOSBIISET ceOs B Ka-
4eCTBEe CyObeKTa COOCTBECHHOH AESTEIBHOCTH,
CBOOOJIHO OMPEACISIONIETO U PEATU3YIOIIETO
COOCTBEHHBIE IIE€JIH, UMEIOINH COOCTBEHHBIN
OMBIT, JOOPOBOJLHO BO3JATAMOIIMA Ha ceOs
OTBETCTBEHHOCTh 3a pe3yJbTaThl CBOEH [es-
TETBHOCTH. JIS TIOJIHOIIEHHOTO TPOSIBICHUS
W pa3BUTUS JUYHOCTH B 00paz0oBaTeIbHOM
MIPOIIECCE U e¢ aJlanTaliy B O0IIEeCTBe.

K cpencrBaM, KOTOpbIE MO3BOJISIOT Ha-
MPaBJsATh B TIENArOTMYECKH IIEHHOM pyclie
WHUIMATUBY peOCHKa, a HEe YIIeMJISTh ee, KO-
TOPBIE TAafOT BOBMOXKHOCTDH JOITKOJIEHOMY 00-
pa3oBaTeNbHOMY YUPEKICHHUIO pPEean30BaTh
dI'OC, oTHOCATCS:

—u3MeHeHne  Gopm
B3pOCJIOro U peOeHKa;

— PEeCTPYKTYpHU3aIUIO COJIEpIKAHUsSI 00pa-
30BaTEILHON JI€SITEIbHOCTH;

— parMoHANBHYI0 OPTaHU3AIMIO MTPEIMET-
HO-IIPOCTPAHCTBEHHOU CPE/IbI;

— ¢ dheKTHBHOE B3aMMOACHCTBHE IETCKO-
ro caja ¢ ceMbei.
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CYIIHOCTBb 1 OCOBEHHOCTH OBPA3OBAHUA B3POCJIBIX B CUCTEME

@I'BOY BIIO «Husice2opoockuil 20cy0apcmeeHHblil apXumeKmypHo-CmpoumenbHolll YHUGEPCUMmMen »

JOIMOJHUTEJIBHOI'O MPOP®PECCUOHAJIBHOI'O OBPA3OBAHUA
TeinaukoBa A.H., CmupnoBa E.B.

(HHI'ACY), Huscnuii Hoseopoo, e-mail: anastynn@rambler.ru

B nanHO# cTaThe ommchIBaeTCs MpoOlIeMa pe3epBOB MO3ra U 3aaud HAWTU IOAXOASIIYIO JHIAKTHYECKYIO
CHCTEMy JUIs 00CCIICUCHHS HEMPEPhIBHOIO 00pa3oBaHus. Mbl CUMTAEM, YTO 3Ta TeMa OYCHb aKTyallbHa, IOCKONIb-
Ky MHpOBasi aeMorpadudeckas Ikajga CKIOHIETCS B CTOPOHY Joirokutereil. Cexper NCHXHYECKOro JOITOIeTUs
9TO CJIOXKHBIH IIpoIecC, IPH KOTOPOM Ha cebst oOpaliaeT BHUMAHUE CHEHAIbHBI MEeXaHH3M MO3ra, CTOSMINIT Ha
CTpake CBOCH MHTEIUIEKTYaabHOU a3 dexTrBHOCTH. KOHIENINS HENPEPbIBHOrO 00pa30BaHusi COOTBETCTBYET ITPUH-
LIMIIaM COBPEMEHHOI'0 3a04HOr0 00ydYeHHsI B paMKax MPOJABIIKECHUS Kapbephbl crienuaincta. JIMYHOCTHBIN HOAXO0M
B CHCTEME AUCTAHIIMOHHOTO 00yYeHHs II03BOJISCT yIUTHIBATh ICUXO(H3HOIOTHUeCKIe, KOTHUTHBHBIE 0COOCHHOCTU
00yuaronumxcsi B3pociblX Jirozieit. Tak ske OH OPUEHTHPOBAH Ha T’MOKKE BapUAaTUBHbIC CIIOCOOBI peaan3alym Couep-
JKaHHs1 00pa30BaHus, BEICTPAUBATh HHANBHIYAIbHBII BPEMEHHON PEXKUM B CHCTEME YIAJICHHOIO JOCTYIIA, HCHOJb-
30BaTh CIEIHAIbHBIE KOMIIBIOTEPHBIC CPEeACTBa B paboTe ¢ HH(OOPMAIHOHHEIME 0a3aMH JaHHEIX, TOANCPKUBATH
MOCTOSIHHBINA PEKHM CAMOKOHTPOJIS.

KiodeBble ¢j10Ba: HenpepbIBHOE 00pa30BaHue, NPOJJICHHE AKTHBHOM KU3HU, YMCTBEHHOE 10/IT0JIeTHE,

THE NATURE AND CHARACTERISTICS OF ADULT EDUCATION IN THE SYSTEM

Nizhny Novgorod State University of Architecture and Civil Engineering (NNGASU), Nizhny Novgorod,

HHTe/LIeKTyallbHas 3P (PeKTHBHOCTD, yI1aJIeHHBII 10CTYIl

OF ADDITIONAL PROFESSIONAL EDUCATION
Tynnikova A.N., Smirnova E.V.

e-mail: anastynn@rambler.ru

The given article describes the issue of brain reserves and the task is to find suitable didactics to provide the
life-long learning. We believe this theme is very relevant because the world demographic scale is bending toward
long-livers. The secret of mental longevity is sophisticated and draws attention to the special mechanism of the
brain which stands guard over its intellectual efficiency. The concept of lifelong education corresponds with the
principles of modern extramural form of study within-post career development of a specialist. A personal approach
in the system of distance learning allows you to take into account the physiological, cognitive features of the adult
learners. Also it is focused on the flexible variable methods of educational content implementation, ability to set
up your individual timing in the remote system facility to use special computer tools in working with information

databases, to maintain a constant mode of self-control.

Keywords: life-long learning, prolongation of active life, mental longevity, intellectual efficiency, remote system facility

All forms of additional professional edu-
cation of adults cover about thirty percent of
Russia’s population. Extramural form of study
at universities is focused mainly on the task
to retrain or improve the skills of a specialist.
Cultural and intellectual development, under-
standing the worldview is mostly outside of the
immediate attention, both of extramural and in-
tramural form of study. The constant attempts
to fit distance education to the General learning
standards of intramural studies, lack of training
methods lead to the fact that every University
trying to fit in a common framework follow its
interests (sometimes with strongly commer-
cial orientation) and practice its own teaching
methods [1;2]. Traditional extramural form of
study with its regular sessions, the need to trav-
el and staying in big cities nowadays is hard to
afford for many students due to the financial
situation, another reason is inability to leave
work and family, so the concept of lifelong

education corresponds with the principles of
modern extramural form of study within-post
career development of a specialist [3].

It is important to specify the starting
point, where the adult education is education
for sustainable development. This position
corresponds with the traditions of the Russian
education, which has always been associated
with the tasks of training and focused on the
complete realization of person's creativity. If
we consider the fact that professional knowl-
edge goes out of date every five or seven
years, the formation and development of per-
sonal potential should be the base of a sound
academic background. It is manifested in a
person’s ability to set goals and find the ways
to achieve them with the means of self educa-
tion and self-actualization.

Education for the 21st century needs to re-
spond more effectively to the changing needs
of learners. Education of adults should be flex-
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ible and capable of adjustment, to give effect
to the principle of lifelong learning. Mobility
is manifested in the fact that the main basis
of the organization of the educational process
becomes the individualization of training fo-
cused on the specific goals of each student.
An adult is able to concentrate his efforts to
his own specific needs in the professional
and life situation problems. Introduction of
the distance learning in the framework of the
educational process centered on the individu-
al learner becomes innovative mechanism in
achieving this goal [4; 5; 6].

A personal approach in the system of dis-
tance learning allows you to take into account
the physiological, cognitive features of the
adult learners. Also it is focused on the flex-
ible variable methods of educational content
implementation, ability to set up your indi-
vidual timing in the remote system facility to
use special computer tools in working with
information databases, to maintain a constant
mode of self-control. The important feature
of this educational space is the development
of new technologies of communication and
the creation of the conditions to overcome
obstacles of critical thinking (fear of failure,
unusual situations, overestimation or underes-
timation of their own abilities, etc.).

The authors note that in the modern con-
ditions the society should provide free ac-
cess to education for everyone tailored to
his interests, abilities and needs, while en-
suring adaptability to life in the conditions
of high speed information flows, prepara-
tion for independent activity and possible
change of professional activity. E-learning
allows the informational education environ-
ment provide a solution to these tasks. The
educational fields in our country as well as
new tendencies in the society development
prove the necessity to create universe infor-
mational education environment on the basis
of using update information technologies.
The need to transform the educational meth-
ods is essential due to the fact that new level
of availability of the high-quality education
system is a must as only this new system can
guarantee providing educational services to
the millions of people. Distance learning is
based, first of all, on the principles of indi-
vidual schedule for the learners. With such
form of education they have an opportunity
to communicate with the help of telecommu-
nication means, but they are remote from the
teacher in distance and time. Process of dis-
tance learning consists of consistently alter-
nating stages of contact and noncontact time.

Duration of these periods varies, and the
contact period sometimes can not be present.

The main task of the development of dis-
tance learning of system is granting equal edu-
cational opportunities to everyone, (no mat-
ter what region of the country they are) and
also improvement of education quality by the
means of the active use of scientific and educa-
tional resources of higher educational institu-
tions. Additional education is intended to give
a chance to each learner to receive both basic
and additional education while having a job. It
provides assimilation by the learners of large
volumes of educational information beyond the
scope of traditional classroom studies. Accord-
ing to the new State educational standards they
will have to increase by 40-50% the volume
of self education of the learners. It makes the
problem of self education extremely relevant.
Also additional learning can be considered as
a way to life-long learning education during.
Various test techniques and tasks allow the
learners to carry out self-checking when using
some modern internet communication tech-
niques. It should be noted that one of the main
tasks of high education is transformation the
learners into an active subject of training. They
have to be psychologically ready to create the
individual educational trajectory, to take infor-
mation from various sources, to conduct the
research (depending on individual abilities and
vital plans).

Also it should be mentioned that one of the
main factors to continue education and further
self-education is motivation. The motivation of
educational activity represents the system of
activators which includes motives, purposes,
interests, requirements, emotions etc. Speaking
about an individual educational trajectory, it
should be noted that the individual curriculum
is important and carries out the following tasks:
compensates the late educational dynamics of
the learner; provides optimum conditions for
the learners with specific psychological fea-
tures; use of adaptation factors for the learners
to master this or that course; gradual introduc-
tion to the maintenance of advanced courses;
reduction the volume of unproductive load of
the learners student.

Generalizing the aforesaid, the authors
stress that the global changes happening in so-
cial and economic life of our society demand
introduction of new approaches in education.
It is necessary to develop optimum ways of or-
ganization the new forms of out-of-class stud-
ies within this type of training. The materials
teachers work today are far from to be perfect,
both in technical, and content aspect.
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The secret of mental longevity is sophisti-
cated and draws attention to the special mecha-
nism of the brain which stands guard over its
intellectual efficiency. However, it is actually
drowses while solving routine problems which
are not relatively new for the human intelli-
gence. But if the intellectual over aim appears
and it hasn't been mastered by the humans yet
this researching zones activates. So the whole
brain itself experiences renewal and brings
back a person to the creative age. The whole
physiology of the brain, the zones of regula-
tion of cardiovascular, nervous, reparatory and
hormonal systems become active.

According to the data people can use these
tools for the rejuvenating of the organisms and
prolongation of the active life in general. A
group of neuroscientific messages proves the
existence of those interbrain reserves which
help elderly people to master new information.
For example, here is a process of solving the
same problem by the young and elderly per-
son. The brain of an elderly person is like a
computer with a slower processor but with the
larger data base so the task is to find suitable
didactics to provide the long-life learning [7].
We believe this theme is very relevant because
the world demographic scale is bending toward
long-livers. The specific gravity of the elderly
population is steadily growing, especially in
economically developed countries and in Rus-
sia as well. To solve the problem is possible
only by the means of the permanent educa-
tion. The state will increasingly need qualified
personnel between elderly people already now
some important production areas stand idle
without them.

However, what is most important at this
stage is to expand the practical framework
for cooperative activities and to develop the
relationship through pragmatic identification
of areas for collaboration. National and in-
ternational public and private programs have
complementary roles in achieving this goal.
It is necessary to modernize the system of vo-
cational education and training. In spite of the
high literacy rates and excellent technical edu-
cation of our specialists, there is a lack of pro-
ject management skills, as well as a number of
specific functional skills. The improvement of
training programs based on best international
experience and strengthening their practical
component will enhance the level of skills in
all industries [8; 9].

As many modern scientists stress the phi-
losophy of educational policy in the system of
lifelong education of adults has not completed
yet. In our country it is at the level of state de-

velopment. At a different level of demand there
are pedagogical innovations, their analysis.
Generalization and promotion of the innova-
tion methods into the large educational practice
does not always get a proper assessment and
development. The educational system requires
new approaches to the creation of educational
programs and different teaching methods and
techniques for different stages of postgradu-
ate education [10]. All this requires special re-
search, investigation, effective implementation
and scientific-methodical descriptions of vari-
ous innovations in additional education.

Failure of traditional «silo-based» budget-
ary mechanisms to support the delivery of the
e-learning program is one of the factors of the
implementation difficulties. To draw a conclu-
sion it should be noted that the creation of the
net of the permanent education will secure the
influx of working people in the areas where
their qualification, intellectual level and social
responsibility are needed. We hope that our
discussions today will help us to identify ways
and means to overcome the obstacles in the ap-
plication of that important principle.
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HETPUBUAJIBHBIE METO/IbI YMHOKEHUS HEJIBIX YAUCEJI

Yepennskos A.A., I'opoBenko JI.A.
Apmasupckuil MEXAHUKO-MEXHOI0SUHeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem y,
Apmasup, e-mail: cherednyakov98@bk.ru, Igorovenko@mail.ru

B CTaTbe, HaApsAAy C KIACCUYECKUMH, PACCMAaTpUBAIOTCSA HEKOTOPBIE HETPAAUIIMOHHBIC METOAbI YMHOXKCHUI
IICJIBIX YUCEII, MPUBCACHBI NPUMEPHI BBIYUCIICHUA npomseneﬁnﬁ JIBY3HAYHBIX YHCCJI HA Oase HpI/IBCﬂéHHbIX MCTO-
JUK YMHOXCHHUSA. TTo MHeHuro ABTOPOB, PaCCMOTPCHHBIC HETPUBUAJIBHBIC METOABIMOTYT OBITh MCIIOJIB30BAHBI HA
Ypokax IIKOJIHHOW MaTeMaTUKH C IEJIbI0 O6y‘IeHPI$I nerei HpI/IéMﬁM 6I)ICTp0I‘O cuéra. B YaCTHOCTH, paCCMOTPEH
METO/ paCKIaAKN YMCJIa HA ACCATKA U CAUHULIBIL. Merton 3aknroyaeTcs B pa36HeHnn 000MX MHOYKUTEIICH Ha JCCATKH
U €AUHUIBI C ITOCICAYIOIUM IIEPEMHOKCHHUEM ITOTYUUBIINXCSA YUCEIL. Taxoke paccMOTpeHa METOAMKA apI/l(i)MeTI/I—
YECKOU MOITOHKH. CyTL JaHHOTO METOIa COCTOUT B HpHBeHeHPII/ICOMHO)I(I/ITeJIeﬁ K ((yZ[O6HOMy)> BUOY. Dot crmocod
ABJIACTCA NOCTATOYHO PaCHpOCTPAHCHHBIM crocobom cuera B yme. ﬂaH aHalau3 JOCTOMHCTB U HCOOCTATKOB OIIH-
CaHHBIX METOIOB. Ocoboe BHUMaHHE YACJICHO AIIOHCKOMY Cl'IOC06y YMHOXEHMUS, KOTOpBIﬁ, 10 MHECHHIO aBTOPOB, HE
TOJIBKO IIPOCT U IOHATEH, HO U MOKET OKa3aThCs Hauboee B(bd)eKTI/IBHLIM npu 06y‘IeHI/II/I HIKOJIBHUKOB MPUHIUIIAM
YMHOXCHUA.

KitoueBbie cjioBa: YMHOXKEHHE, HeJ10€ YUCT0

NON-TRIVIAL MULTIPLICATION OF INTEGERS
Cherednyakov A.A., Gorovenko L.A.

Armavir, e-mail: cherednyakov98@bk.ru, Igorovenko@mail.ru

In the article, along with the classic, discusses some alternative methods of multiplying integers, examples of
calculation of works of two-digit numbers on the basis of given methods of multiplication. The authors examined
non-trivial methods can be used on the lessons of school mathematics with the aim of teaching children the
techniques of rapid account. In particular, the method apportions the number into tens and units. The method consists
of dividing both multipliers by tens and units, followed by multiplying the resulting numbers. Also the method of
arithmetic fit. The essence of this method consists in bringing the factors to a «comfortable» sight. This method
is quite common way to account in the mind. The analysis of the advantages and disadvantages of the described
methods. Special attention is given to the Japanese method of multiplication, which, according to the authors, is not
only simple and straightforward, but may be the most effective at teaching students the principles of multiplication.

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

Keywords: multiplication, integer

B name Bpemsi OONBIIMHCTBO JIIOACH yM-
HOXAIOT YHCIIa JTU0O KIACCHUYECKUMH METO-
JaMd, JUOO C TIOMOIIBIO KaNBbKYyJIsATOpa, HE
mpejmnosaras O CyIeCTBOBAHUN KaKHUX-THOO
JPYTUX METOJIOB YMHOXKEHUS. B nanHOW Hay4-
HOM paboTe paccMaTpUBAIOTCSI CIIOCOOBI Kitac-
CHYECKOTO YMHOXKCHHS U OJTUH U3 METOIOB He-
TPAAUIIIOHHOTO YMHOKEHUS YHCEL.

PaccmoTpumM, Kak MOKHO YMHOXATh JBY3-
HavYHBIC YHCIIA, UCTIONB3YS TPATUITHOHHBIC Me-
TOJIbI, KOTOPBIM HAaC 00y4aroT B IIKOJIE.

[lepBbIif cioco06 — packiiazka Ha JITECATKH
u eaunuupl [1, 2]. CaMbiM NPOCTBIM AJISL TO-
HUMaHUSl CIIOCOOOM YMHOXKEHHS JIBYy3HAUHBIX
YHUCEIN SIBISCTCS TOT, KOTOPOMY HAC Hay4HIIU
B mkoJie. OH 3aKitoyaercs B pa3dueHun 00oux
MHOKHATEJICH HA JIECITKH U €IUHHUIIBI C ITOCTIe-
IYFOIIIAM TIEPEMHOKCHUEM TTOTYUNBIITUXCS U1~
cell. DTOT METOJ JJ0CTAaTOYHO TPOCT, HO TpedyeT
YMEHUS YJIepKUBaTh B MMaMSITH OJHOBPEMEHHO
Cpazy HECKOJIBKO YHCEI U IIPH 3TOM Iapajuielib-
HO MIPOM3BOAUTH apU(YMETHICCKHIE ACHCTBHSL.

Harpumep:
86*37 = (80+6)*(30+7) = 80*30 + 80*7 +

+6%*7 + 6*30 =2400 + 560 + 42 + 180 = 3182.

Takum o0Opa3om, pelias HpUMEpP TaKUM
croco0OM, MBI COBEpILIAEM TPU ACHCTBHUS:

1) Pa30uim MHOKUTEIH HA ACCATKHU U €M~
HUIIBI;

2) [lepeMHOKUITN YKCIIa, PACKPBIB CKOOKH,
YUUTBIBasI 3HAKHY;

3) [lonmyuuBmnecs 3HaYEHUS CYMMHpPOBa-
JIM U TIOJIyYHJIU OTBET.

[Ipowe Takue mpuMepsl pelarTcs B TpU
neiictusi. CHayalna yMHOXArOTCS JIECATKH
Ipyr Ha apyra. [lorom ckiaapiBaioTcst 2 mpo-
W3BEJICHUs €IMHUI] Ha AECITKU. 3aTeM IpH-
OaBmsieTcst mpou3BeneHne eauHul. Cxemarny-
HO 9TO MOKHO OITMCATh TaK:

1) 80*30 = 2400 — 3armomMuHaeM;

2) 80*7 + 6*30 = 740 — 3amomuHaeM;

3) (2400 + 740) + 6*7 = 3182 — oTBeT.
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Jnst MakcuMaibHO ObICTpOro a¢dekra mo-
TpeOyeTcst Xopollee 3HaHUE TaOJIUIbl YMHOXKE-
Hust yrcen 1o 10, yMeHne CKTaIsIBaTh uncia (10
TPEX3HAUHBIX), a TAKXKE CIIOCOOHOCTH OBICTPO
TIepeKIFoYaTh BHUMaHKE C OJIHOTO JAEHCTBHS Ha
JpyToe, Iepka MPEeNbIIYIHNA Pe3ynbTaT B yMe.

Bropoii criocob — apudmernyeckue moju-
rouku [2]. [IpuBenenue npumepa K yaoOHOMY
BHUIY SIBJSICTCS JOCTATOYHO PACIpPOCTPaHEH-
HBIM CII0co00M cueTa B yme. [loaronsts npu-
Mep yaoOHO, KoTzia BaM HY>KHO OBICTPO HAWTH
MPUMEPHBINA UK TOYHBIN OTBET.

Hanpuwmep:

49*49 pemraercs Tak: (49*100)/2-49.

Cuavana cuutaercs 49 Ha cro — 4900. 3a-
teM 4900 genutcs Ha 2, uyTo paBHsieTcs 2450,
3areM BeruuTaetcs 49. Uroro 2401.

3TOT c11ocod MOXKET 0Ka3aThCst dPPEKTHB-
Hee MPENbIIYIIEero TOJIBKO B CIIydae, €ClId BB
BJIa/Ie€TE YCTHBIM CUETOM Ha 0a3e mepemMHO-
JKEHHs JIBY3HAYHBIX YHCENl Ha OHO3HAYHbBIE
U MOXETEe JIep)KaTh B yMe OJTHOBPEMEHHO He-
CKOJIBKO pe3ynbTaroB. K ToMy ke IpUXOoauTcst
TPaTUTh BPEMsl Ha TIOUCK AJITOPUTMA PEIICHUS,
a TaK)Ke YXOJUT MHOTO BHUMAHUS 32 MIPABHJIIb-
HBIM COOJIIOZICHUEM PTOTO aJITOPUTMA.

W, nakonem, pacCMOTPUM OJWH U3 HETpa-
JULIMOHHBIX JIJIS HAlllel POCCHUUCKOM IIKOJIbI
METOZIOB YMHOKEHHSI— SITIOHCKHUH.

Apxeomoramu B SlnoHum Obuta HaijeHa
JIepeBsiHHAS TaONMM4Ka ¢ (hparMEHTOM TaOIIHIIBI
YMHOXEHUS1, KOTOpasi PEIOIOKUTEIBHO ObLIa
uzroropieHa B VIII Beke. Yu€Hble mojararor,
4TO ITOI0OHBIE TAOIHIIBI UCIIOIB30BAINCE SITTOH-
CKUMH MMITEPAaTOPCKUMH YMHOBHUKAMHM, KOTO-
PBIM OBLITO HEOOXOIUMO OCBAMBATEL Pa3HBIC HAY-
KH, B TOM 4Hcie u apugmetuxy. OOHapy ) eHHas
TabIMYKa — camast IPEBHSIS 3 BCEX HAWJCHHBIX
B Slnonuu panee. IHTEpecHO, 4TO HEPOTTUdHI,
KOTOPBIMH 3aIrvcaHbl U(PBI, MO CTUIK Tpa-
(puueckoro HauepTaHUs OYCHb MOXOXKH Ha Te,
KOTOPBIE HCIOJB30BAIUCH KaK O(UIIHATIBLHOE
MHUCbMO BO BpeMEHa KUTalckol nuHactuu Tan
VII-X Beka. Mcxonst U3 3TOr0, y4eHble peo-
JIOKHJIM, YTO TaONuma ObLTa CKOMMUpOBaHA M3
KHTaHCKOTO Y4eOHHKa apu(METHKH TOrO Bpe-
MEHH, TO €CTh BCS STIOHCKAs TaOJHIla YMHOXE-
Hus ObLIa 3auMcTBOBaHa U3 Kurast.

HMmenno k csouM cocensMm B Kuraii e3quinn
BBICOKOIIOCTABJICHHBIC SITIOHIIBI KaXJIbIi TO/I,
YTOOBI MEPEHATh Y HUX pa3Hble HAYKH, TaKUE
Kak apudMeTuKy. J[peBHSS KuTaiickas Tabmu-
11a YMHOKEHHUs Obllla HEe U3 MPOCTHIX, TaK KaK
BKJIFOYAJIA B ce0s1 yMHO)KEHUE JIBY3HAYHBIX YH-
ceJ ApyT Ha apyra. Bpsn nmu Bce srmoHcKue 4u-
HOBHHMKH MOTJIU BBIYYUTh TAKyIO TAOIUITY HaU-
3yCTh, MO3TOMY M HOCHJIM C cOOOW Ha paboTy
YTO-TO BPOJIE IIAPTaoK, (PparMeHT OHON U3

KOTOPBIX M TPEACTaBIsCT COOOW HaljeHHas
apxeoyioramu B SImoHnu Tabnnyka.

Urak, smoHckas TaOnuna yMHOKEHUS
Obula 3aMMCTBOBAaHAa y KWTallleB, KOTOpHIE,
COIVIACHO HEKOTOPBIM THIIOTE3aM, U ObUIN Ofi-
HUMHU U3 co3/aresiei nepBoii apudmernyeckoit
CUCTEMBI, O YEM CBHU/IETENIBCTBYIOT apXEO0JIOTU-
YeCcKHe HaXOJKH, coaeprKaiue (hparMeHTsbl Ta-
OJHIIBI YMHOXKEHHSI, BO3PACT KOTOPBIX yUCHBIE
orexmim B 2700-3000 ner.

SInoHcKO€ YMHOXXEHHE TTOMOTaeT HE TONb-
KO OBICTpPO W 3(PPEKTUBHO yYMHOXKATh IBYX-
3HauHbIC ¥ TPEX3HA4YHbIC YKCIa IpyT Ha Ipyra
0e3 KaJbKYJIATOPa, HO M Pa3BUBACT SPYAULIHUIO.
Cornacurecs, He KayKIblii CMOXET [T0XBACTaTh-
Csl TEM, UTO Ha MIPAKTHUKE BIaEeT IPEBHEHIINM
KUTAMCKUM METONOM YMHOXCEHMS, KOTOPBII
aKTyalleH W TPeKpacHo paboTaeT W B COBpeE-
MEHHOM MHUpE.

Bo3sMmeMm mpumep: 53*37=?

[Ipr yMHOXEHHH TaKUM CIOCOOOM HeoO-
XOIUMO 3HATh, YTO JMHUH JIEBOT'O YHCIA, B Ha-
meM ciyyae (53) — pHCYIOTCS TOPHU30HTaIIb-
HO (CBepXy — BHH3), a JIMHUH MPABOTO YHCIa
(37) — pucyroTcs BepTHKaIbHO (CleBa — Ha-
npaBo). Kaxxnas uudpa o3HadaeT KOJIMIECTBO
JuHui. IlpucTynuM K paccCMOTPEHHIO 3TOrO
MeToJa.

1. 53*37

Ilepas mudpa B uyucne (53) mudpa (5),
CJIe0BATENIbHO, pucyeM 5 auHuil (puc. 1).

Puc. 1. 5 nunuu

2.53*37

Bropas uudpa B uncie (53) uudpa (3), 3to
3HAYUT, pUCyeM 3 JIMHWHW, HO OHH OyayT pac-
MOJIaraThCsl YK€ HIDKE paHee HapHCOBAHHBIX
nuHui (puc. 2).

Puc. 2. 3 aunuu

3.53%37

[lepsas mudpa B unciae (37) uudpa (3), pu-
cyeM 3 JIMHHHM, HO OHHM OyOyT pacroiararhbCs
YK€ BEPTUKAIBHO

4.53*%37

Bropas uudpa B aucne (37) mudpa (7), pu-
cyeM 7 TUHUH, OHH OyIyT TakKe BEPTUKAITBHO
pactonoxxeHs! U mpasee (puc. 3).
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Puc. 3. H3o6padcenue yucna 376epmuKanbHblmu TUHUAMU

5. BeiaensieM 30HBI TOYEK nEpeCcCUCHUA JIMHUH ¥ 3aIUCHIBAEM KOJINYECTBO ITHX TOUEK Harpo-

THB Ka)KJI0¥ 30HHI (puc. 4).

Fety

)

9+35=44

Puc. 4. Bvioenenue 301 u noocuem nepeceyeHuil

6. 3anuiieM 4ucia, KOTOphIe y HAC TOMY-
qiinck: 15, 44, 21.

Ecnu ke momyYriuch 9ncia ¢ IecATKaMH,
TO JieNlaM TIEPEHOC JECITKOB CIEAYIONINM 00-
pasom (puc. 5):

15 (44 21

Puc. 5. Ilepenoc decamros

Toectb 15+4=19,4+2=6.

3anumieM 3TH Yuclla yKe C y4eToM H3Me-
HEHHH 1 noxy4yum oTeeT: 1961.

[IpoBenéM CpaBHUTENBHBIN aHAJINA3 KJlac-
CHYECKMX M HETPATUIMOHHOTO METOIA YM-
Hoxenusi. Knaccmueckne wmeronpl TpeOyroT
3HaHHE TAOJIMIIBI YMHOXEHHUS, IOCTOSHHOE 3a-
MTOMUHAHUE YKCell, YTOOBI B JaJbHEHIIIEM MpH-
WTHU K IPaBUIBHOMY 0TBeTy. HeTpagunuoHHbIi
MeToj OoJiee JIETKHH, 3TUM METOJOM MOYKHO
MOJIb30BATHCS, HE 3HAS TAONIUIBl YMHOKEHHS
n 0e3 TOMOITH KaJdbKyJIATopa, P 3TOM NPH
ce0e HyKHO UMETb TOJIbKO MUIITYIIUH IpeIMeT
U OOBEKT, Ha KOTOPOM OyIeT MpPOXOIUTH BU-
3yallbHO€ mpeacTaBienue. Ho, mpu pacuerax
OOJIBIIMX YKMCET BO3HUKHET Mpodiema: OueHb
MHOTO JINHHH.

Pesynbrarel vcciienoBaHusT MCTIONB3YIOTCS
B Ka4eCTBE KOHTEHTa HHPOPMAIMOHHO-00pa3o-
BaTenmbHOU cpensl Kadenpsr OHJL AMTU [3-7].
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HCCJEJOBAHUE U AHAJIN3 3®®EKTOB KOHEYHOM PA3PSITHOCTH
NX-OUJIBbTPAX C UCIIOJIB30BAHUEM UHCTPYMEHTOB MATLAB

B K

Tenzenckuii 2ocyoapcmeennulil mexnonoeuyeckuil yHugepcumem, Ilensa, e-mail: Alexey314@yandex.ru

Bypenkos M.C.

B crarbe mpemnaraercs BapHaHT BBIIONHEHHs aHANN3a d(P(EKTOB KOHEUHOI paspsaHOCTH A MU(POBBIX
(UIBTPOB C KOHEUHOI MMITYJIbCHON XapaKTEPUCTUKOM C MCIOJIb30BaHUEM MHCTpyMeHTOB cpenbl MATLAB. AHa-
JIN3 OCHOBAH Ha MOZENH (UIIBTPA, YUUTHIBAIOLICH OrpaHHMYCHHUE Pa3psAIHOCTU KOA(DPUIHEHTOB (GHUIBTPA, @ TAKKE
OTCUYETOB BXOAHOTO U BEIXOZHOTO CHIHaNIa. AHaIH3 3 (HEKTOB KOHEUHOI! pa3psaHocTu GuisTpos B cpene MATLAB
MO3BOIISICT ABTOMATH3UPOBATh TaKHWe ACHCTBHUs, Kak: pa3paborka (uibTpa, mepeBox KodDGUIMEHTOB B (Gopmar
¢ GUKCHPOBAHHOM 3aIATON M OrpaHUYEHHE MX PA3PAIHOCTU (KBAaHTOBAHKE), BU3yalM3alusl XapaKTEPUCTHK (PHIIb-
Tpa JI0 U IOCJIe KBAaHTOBAHHS KOY(G(UINEHTOB, aHATN3 BIMSHUS OrPAaHUYCHUS Pa3psIHOCTH BXOAHOTO CHUTHANIA
1 IPOMEKYTOUHBIX PE3y/bTaTOB BHIYMCICHHN Ha pe3ynbsTar ¢unpTpanuu. B pabore Taioke npuBoautTcs GparMeHt
MATLAB-ckpunTa, KOTOpbIii c031aéT onucaHue GpUIbTPa ¢ KOHEUHON MMITYIbCHOMH XapaKTEPHCTUKOH M KBaHTO-
BaHHBIMH K02 PUIMEHTaMHU UL aHAIN3a (P ()EKTOB KOHEUHOH Pa3psaHOCTH.

Kurouesble ciiopa: KUX-puiabtp, aHaiu3 3 (peKToB KOHEYHOI pa3psIHOCTH

RESEARCH AND ANALYSIS OF FINITE WORD-LENGTH EFFECTS
IN FIR-FILTERS BY MEANS OF MATLAB TOOLS

Burenkov M.S.
Penza State Technological University, Penza, e-mail: Alexey314@yandex.ru

This paper proposes the way to analyze the finite word-length effects in digital filters with finite impulse
response by means of MATLAB tools. The analysis is based on the filter model which takes into account the
word-length limitation of the filter coefficients as well as of the samples of input and output signals. Analysis
of finite word-length effects carried out by means of MATLAB tools allows automating such operations as filter
description, filter coefficients translation into fixed-point format and limitation of its word-length, visualization
of filter’s characteristics before and after coefficients quantization, analysis of influence of word-length limitation
for input signal samples and internal calculation results on the result of filtration. The paper also shows a piece of
MATLAB script which creates the description of finite impulse response filter with quantized coefficients for the

analysis of finite word-length effects.

Keywords: FIR filter, analysis of finite word-length effects

[Iportecc mpoextupoBanus HH(PPOBOTO
(hUITBTpa COCTOWT M3 TAKWX JTAIOB, Kak op-
MHUpOBaHHUE crienuuKauy, BIOOp THIIA U ap-
XUTEKTYpbl QUIBTpPa, pacdeT Kod(h(UITUSHTOB
¢wuipTpa, ananu3 3¢ HEeKTOB KOHEUHOU paspsi-
HOCTH, anmnapaTHas peaau3anus QuiabTpa — Ha-
npuMep, Ha sueiikax OuppoBOd 00pabOTKH
curnasos [IJIMC nim BEICOKOTPOU3BOIUTENb-
HBIX CUTHAJIBHBIX TIporieccopax|l, 2, 4].

B mactosimiee Bpemst paspabotka mudpo-
BbIX (DMIIBTPOB OCYILIECTBIISIETCSI C HpPUBIIEYE-
HHUEM PA3TUYHBIX CPEJ MaTeMaTHUECKUX U UH-
KCHEPHBIX PacuéToB, HauOoiee MOIYIIPHOI
13 KotopeIx sBisercss cpena MATLAB. Ilpu
ucnionszoBanun MATLAB  kosddunneHTs!
UQpOBBIX (QUIBTPOB Tpe/CTaBieHB B (op-
Mare C IUIaBaroUIeil 3amsiToi, a pa3psIHOCThb
A4YeeK MaMATH Ul UX XPaHEHUs MOXET CO-
cTaBiATh 32 wim 64 Oura.

Ecnu nudposoit punsTp npeamnonaraercs
peanu3oBaTh Ha YCTpOMcTBe, paboTaromem
B opMmare ¢ GUKCHPOBAHHOH 3aIsITON M UMe-
IOLIeM HEBBICOKYIO pa3psaHocTh (16-18 our),
norpedyercsi cMeHa (opMara HpeCcTaBICHHSI
K03 GUIINEHTOB (PUIBTpa U OTPpaHUUCHUE UX

paspsnHocTr. B mogo6HOM ke hopmare OyayT
IPEACTaBICHbBl U OTCYETHI BXOAHOTO CHIHAJA
mugposoro ¢uiasTpa. MoXeT Takke HOTpe-
0OBaTbCsl OKPYIVICHHE PE3YJbTAaTOB I1EPEMHO-
JKEHUSI KOA(PPHUIUEHTOB (PUIBTPAa HA OTCUETHI
BXOJHOTO CHT'HaJIa, a TAKXKE PE3yJbTaTOB CyM-
MHUPOBAHMS IPOU3BEICHUI.

BcenencTBue mepedncieHHBIX BBIIIE MeEp
MOSIBIISIIOTCSL IIyM KBAaHTOBaHUS OTCUETOB
BXOJTHOTO CHUTHama, uckaxeHne AUX ¢uib-
Tpa, LIyM OKPYIVICHHS pPE3yJbTaToOB BbIUHC-
JICHUH W, BO3MOXHO, IEPENOIHCHUE Pa3psl-
HOMW CETKH, KOTOpPbIE Ha3bIBAIOTCA AP PeKTaMu
koHeuHoM pazpsanoctu [3]. Tak, Hampumep,
Ha puc. 1 mpexacraBineHo yxyamenue AUX
mupoBoro (UIBTpa BCICJICTBUE IEPEXO-
Ja K TPEACTaBICHUIO ero Kod(h UIHEHTOB
B (hopmare ¢ pUKCHPOBAHHOM 3aIATON U OTpa-
HUYEHUS Pa3psSAHOCTH ero KO3 (HUINEHTOB.
Ha pucynke BUAHO, YTO YPOBEHb MOAABICHUS
4acTOT B 30HE 3arpakacHusi GUIbTpa cylle-
CTBEHHO CHM)KaeTCH.

Ananmn3 3¢ ¢deKTOB KOHEUYHOH pa3psIHO-
ctu st KUX-dunsrpa mosponser pemuTh
JIBE 3a/Ia4H:
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— BBISICHUTB, COOTBETCTBYIOT JII TpeOoBa-
HUsM crienudukanud Ha (GUIBTP ero Xapak-
TEPUCTUKH, TIOJTYUYCHHbIE TTOCTIEe OrpaHUYCHUS
paspsaaHOCTH KO3 (GUITNECHTOB;

— OLICHUTH CHIKCHHE KaueCTBa CUTHAJa Ha
BbIXO/ie (PMIIBTpa, MPOU3OLIE/IICE BCICACTBUE
3¢ PEKTOB KOHEUHON Pa3psIIHOCTH.

B nanHo#l paboTe paccMOTpeH BapHu-
aHT wucnonb3oBaHus cpensl MATLAB s
aHanm3a 3(PQPEKTOB KOHEYHOW paspsIHOCTH
B 1udppossix KUX-punsrpax [3]. Anamms
BBITTOJTHSACTCS Ha OCHOBEe Mojenu (pwuc. 2),
YUYUTHIBAIOLICH M3MEHEHUE HMIYJIbCHOM Xa-
PaKTepUCTUKU (UIBTpa, LIyM KBAaHTOBAaHUS
BXOJIHOTO CHTHAJIa ¥ OLTHMOKY OKPYIJICHUS BbI-
XOIHOTO curHania [5].

[IlyMm KBaHTOBaHUS OTCYETOB BXOAHOTO
curHana Ax(k) IMUTHpYETCS CITy4aiHBIM ITy-

MOM C PaBHOMEPHBIM PACHPEIECICHUEM B HH-
9.9

b b

TEpBAJIC A€ g — mar KBaHTOBaHUA

ATIII [5]. KBanTOBaHHBIIM cUrHAN xq(k), MOCTy-
naromuii Ha Bxox KU X-dunbrpa, siBisiercs pe-
3yJIBTAaTOM CyMMHPOBAHUS IIyMa KBAHTOBAHHUS
1 BxoaHOTO curaana x(k).

KpanToBanme  kodddurmentos  KNUX-
¢unbTpa (i) Mmomenupyercst GUIBTPOM C KO-
spunmenramu Ah(i), BKIFOYSHHBIM Iapall-
JenbHO ¢ ucXoAHbIM. Koadduuumentsr Ah(i)
ABJSIFOTCS pa3HULel Mexay A(i) u pe3yabrara-
MU MX KBaHTOBaHUs & (7).

BbIXOXHOH CHrHAI KUX-¢punerpa y(k)
paccumntsiBaeTcs 1mo gopmyie (1):

A= Th()slk=i).

— AcxonHan AYX B
----- AYX npu paspsaHocTi 12 6ur
----------- AYX npu paspsigHocTu 18 6ur

0

0

2 20f
=

3 30
@

Q 40}
-]

= 50
i

s 60
- &
=

g 70F
RS

8 80t
o

Q0

-100

1 1 L 1
0 0.1 02 03 04

05 06 0.7

HopmanuaosaHHas yactora ( x« pan/oTc4éT)

Puc. 1. Vxyowenue AYX yugposozo gurempa npu nepexode x popmamy ¢ uUKCUpOSAHHOU MOYKOL
U o2panuyeHuu paspaoHocmu Kodgguyuernmos — 0o 12 u 16 bum

Puc. 2. Mooenv KUX-gunvmpa, yuumviearowas s¢hgpexmol KOHEUHOU paspsoHOCHU
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PaspsinHocTe mpowusBenenuit x(k — i) h(i)
B JIBa pasa BHIIIE, YeM Pa3psIHOCTh x(k — i)
u h(i). Eciin nns cymMmMmupoBaHUs TIpOHM3BEIe-
HUH HEOOXOMMO TTPEIBAPUTEIHHO BHIITOIHATH
WX OKPYTIIEHHUE, OITHOKA OKPYTIICHUS J00aBIIs-
€TCs K KaXKJI0l YaCTHOU CyMMe MPOU3BEICHUH,
a CyMMapHasi OIIMOKa OKPYIJICHHs TPOIOPLIH-
OHaJIbHA MOPAAKY QuIbTpa N.

B ciyuae ncnonb3oBaHus 71 peanu3anin
KUX-punsrpa HOC-sueex [TJIMC otnens-
Hble TIpou3BeAeHus x(k — i)-h(i) 1 KOHEUHBII
pesyasrar GuiIsTparuu y(k) MOXHO HE OKPY-
mTh. OKpyTIIeHHE BBIXOMHOTO CHUTHama y(k)
MOXKET TOTPeOOBAThCS, €CIIM OH IOJIAeTCs Ha
BXOJl YCTPOMCTBA C MEHBILECH Pa3psIHOCTHIO.
Omnbka OKpyIJIEHHs] BBIXOJHOTO CHTrHala,
Ay(k), ™monmenupyercsi CIydailHbIM IIIyMOM
C PaBHOMEPHBIM paclpe/ie]IiCHueM B MHTEpBa-

e [_1;1 |
22

Bo ¢parmente MATLAB-ckpunra, mnpu-
BEJCHHOM HMJKE, Ha OCHOBE BEKTOpa b Ko-
3¢ punmeHTOB Cco3maHHOTO paHee (GUIBTpa
£2 cosmaerca ¢uinstp £ fp, pabGorarommii
B (dopmare ¢ (UKCHPOBAHHOM 3amsATON INpH
paspsaHOCTH KO3 duipiento 18 out. Bekrop
b dopMupyercst ¢ MOMOIIbI0 QYHKIUH 1mpz.
@unerp £ fp cosmaercs ¢ momMoublo (QyHK-
i dfilt[3].

% cozmaém crienmpuKanuio GUIbTpa
fl=fdesign.lowpass('Fp,Fst,Ap,Ast’',
0.2,0.3,0.1,80);

% co3maém QUIBTP B COOTBETCTBHH CO CIICII-
upuKanmen

f2=design(f1,kaiserwin');

% momy4yaeM BekTop kodhdunmentoB MX
¢unsTpa 2

% B Qopmare c maBaromiel 3amATONH W pas-
pPSAAHOCTBIO 64 OnTa

b=impz({2);

% coznaem unstp f fp,

% paboraroriuii B hopmare ¢ GUKCHPOBAHHON
3arAToN

f fp=dfilt.dffir(b);

%3anaem (opmar u pa3psagHOCTh 18 OUT Ko-
s¢duuunentos ¢punbrpa f fp:
set(f_fp,'arithmetic','fixed','CoeffWordLength',18);

Uro6sr MATLAB-monens ¢unsrpa yuu-
ThIBaJIa IIyMbl KBAHTOBAHHUSI BXOJHOTO CHUTHA-
Jla ¥ OKPYIVIEHHUs] BBIXOJHOI'O CUrHaja, HEeoO-
XOIUMO 3aJaTh JOIOJHUTENbHbIE IIapaMeTpbl
¢bynkum dfilt, B YacTHOCTH, Pa3psaHOCTD
NPEACTABICHUS] OTCUETOB BXOIHBIX M BBIXOJI-
HBIX CUTHaJIOB [3].

Takum obpazom, B cpene MATLAB mox-
HO ITPOBECTH aHAIU3 Y3PPEKTOB KOHESUHOU pa3-
paaaoctn KUX-unerpa, yduTsiBas BIUsSHUE
KBaHTOBAaHUSA KOY(PPHUIIMEHTOB W OTCUETOB
BXOJHOI'O CHTHajla, a TaKXe OKPYIJICHWS BbI-
XOIHOI'0 CUTHaJIA (PUIIBTPA.
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UKJIOUIbI U UX IPUMEHEHUE ITPU ITIPOEKTUPOBAHUU NETAJEN

MAIIMH U MEXAHU3MOB

TI'onmmyc JI.A., l'oposenko JI.A.
Apmasupckuil MEXAHUKO-MEXHOI02UeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMem ,
Apmasup, e-mail: dmitrij.golius@bk.ru, Igorovenko@mail.ru

B I[HHHOI‘/'I CTaThbE MaHO IMOHATHE, a TaK K€ PaCCMOTPEHLI OCHOBHLIE CBOWCTBA U I‘eOMeTpI/I‘IeCKI/Iﬁ CMBICIT TN~
KIIOHUIBI. HpPIBC,HeHO ONHUCAaHMEC BUIOB LUKJIOHU B 3aBUCUMOCTU OT PACIIOJIOKCHUA TOYKH, TPACKTOPUA ABUIKCHUA
KOTOpOﬁ OITUCBIBACTCA YPAaBHCHUEM LIUKJIOUAbIL. PaCCMOTpeHL] IapaMeTpU4YCCKUC YPaBHCHUS IUKIIOU/IbI U YpaBHE-
HUE NMUKIOUIBI B JEKAPTOBBIX KOOpAWHATAX. 3&,[[2‘1‘121 8] 6anPICTOXp0HC IIpuBeEJIa K I/I306peTeHI/IIO BapuannoOHHOTO
HCYHCJICHUA, CTOJIb HY>XKHOT'O (I)I/BI/IKaM CCTOMHAIIHCTO JTHA. Kak 0OKa3ajoCh, HUKJIOUJAa UMCET OI'POMHOC MPAKTHU-
YECKOC NPUMCEHCHUE HE TOJIBKO B MAaTEMATHUKE, HO U B TEXHOJIOIMYCCKUX pacyeTax. B crarbe JaHO OIIpEACICHUC
IMUKJIOUIAJIBHOTO 3alCIUIEHUS U SKCHEHTPUKOBO-ITUKIOUJAJIBHOTO 3alCTUICHUS, PACCMOTPEHBI UX HEAOCTATKU U J10-
CTOMHCTBA. le/lBe,HCHbI NPUMEPHI UCTIOJIB30BAHUA HUKITOUAATIBHBIX KPUBBIX B TEXHUKE IJISL NOCIMPOEHUs npodm}teﬁ
3y6b66‘ IECTEPCH, OQGpTaHI/If/’I MHOI'MX THUIIOB SKCLEHTPUKOB, KYJIaKOB H IIp. B wactHOCTH paccMOTpPEHBI IJIaHETap-
HBIC MEXaHU3MBI Ha OCHOBE 3KCHEHTPUKOBO-ITUKIONJAJIBHOTO 3allCIITICHHUS.

KuroueBrble ciioBa: PYJeTThl, HUKJI0MAA, JMHIHUKJI0H/1a, TUIIOIUKJION/1a, KpUBasi clcopeﬂmero CIycka (ﬁanﬂCTOXPOHa),
TAYyTOXPOHHOCTDH, HHKJIOHAAJIBHOE 3alleNVIEHHE, DKCHEHTPHKOBO-IIHKJIOHW/IA/IbHOE 3alleIJICHH e

CYCLOID AND THEIR APPLICATION TO DESIGN OF PARTS MACHINES

AND MECHANISMS
Golius D.A., Gorovenko L.A.

Armavir, e-mail: dmitrij.golius@bk.ru, Igorovenko@mail.ru

In this article the concept and describes the main properties and geometrical meaning of the cycloid. Given
a description of the types of cycloids depending on the location of the point, the trajectory of which is described
by the equation of the cycloid.Considered parametric equations of the cycloid and the equation of cycloid in
Cartesian coordinates. The problem of brachistochrone led to the invention of the calculus of variations, a much-
needed physicists today. As it turned out, the cycloid is of great practical use not only in mathematics but also in
technological calculations. In article definition of cycloidal gear and the eccentric-cycloidal engagement, discusses
their advantages and disadvantages. Examples of the use of cycloidal curves in technology to build profiles of gear
teeth, the shape of many types of eccentrics, fists, etc. In particular are considered planetary mechanisms on the basis

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

of eccentric-cycloidal gearing

Keywords: roulette, cycloid, epicycloid, hypocycloid, the curve of quickest descent (brachistochrone), tautochrone,

cycloidal gearing, eccentric-cycloidal gearing

Kpusast mukinonna odyeHb WHTEPECHA IS
HU3y4YCHHA, OJHAKO, HC TaK IIPOCTO HaWTH JIH-
Teparypy, €l MOoCBAMIEHHYI0. B OOMBITUHCTBE
TaKUX HMCTOYHUKOB IUKJIOWJA YIOMHUHAETCS
TOJILKO BCKOJIB3b, MM PACCMATPUBACTCS HEIO-
CTaTO4YHO MOJHO. OAHAKO, OHA UCHOIb3YETCs
MIpU PEIICHUM Pa3INuyYHbIX 3a1a4. BBumgy Toro,
YTO HUKIIOUJAJIIBHBIC KPHUBBIC HIMPOKO IMMpUME-
HSIIOTCSl B TEXHUKE JIJISl IOCTPOSHUS npoduiieit

3yObeB IIECTEPEH, OYePTaHUN MHOI'MX THIIOB
OKCIIEHTPUKOB, KYJIAKOB W TIP., MBI TIOCUUTAT
JIAaHHYIO TEMY aKTyaJIbHOM U UHTEPECHOU s
nzyuenus. OOriee Ha3BaHWE JINHUH, OMTUCHIBA-
€MBIX TOYKOW JTFOOOH KpHBOH, KaTsmiencs 0e3
TPEHUS 1O JII000H Ipyroi KpUBOH, — PYJIETTHI.
[Ipocreiiiias U3 pyJeTT, ONKUChIBa€Masi TOUKOU
OKPY)KHOCTH, KaTsiieicsi 0e3 TpeHHs 1o mpsi-
MO uHuH, — nukiIouaa [3, 4, 6] (puc. 1).

Puc. 1. Ilpocmetiwasn pynemma
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Puc. 2. Buowi yukiouo

Huknonaoil Ha3bIBa€TCS JUHUSA, KOTOPYIO
OTIHCHIBAET TOYKA, 3aKPETJICHHAS B IJIOCKOCTH
KpyTa, KOTa 3TOT KPYyT KaTUTCs (0e3 CKoIbke-
HUS1) TI0 HEKOTOPOH MPSIMOH.

Ecan Touka, omuchIBaomias IUKIOHUIY,
B35Ta BHYTPHU MPOMU3BOMASILEIO Kpyra, TOLU-
KJIOMJIaHA3bIBAETCA YKOPOUEHHOMN; €ClIM BHE
Kpyra — y/UIMHEHHOW; €CJIM K€ TOYKa JIEKUT
Ha OKPY>KHOCTH, TO JIWHUS, OMTUChIBAEMast 3TOM
TOYKOM, Ha3bIBAE€TCSI OOBIKHOBEHHOM IIHMKJIO-
HIOW WM YaIe MPOCTO MUKJIOUI0H (puc. 2).
Hamnpumep, xorga BaroH IBUXKETCS MO PEJb-
caM, TO BHYTPEHHSSI TOUKA KOJIECA OIMUCHIBACT
YKOPOYCHHYIO IHKIIOHIY, TOYKa Ha oboxme —
YUIMHEHHYIO, a TOYKa OKPYXKHOCTH Kojieca —
OOBIKHOBEHHYIO ITUKIONY[ 1, 5, 2].

WzyueHne UKIIONT, @ TAKOKe MPUHIIATIA UX
MTOCTPOCHUSI CIIOCOOCTBYET TOMY, UTO, OTIpese-
TSl 3aKOHOMEPHOCTH, KOTOPBIM IOJUUHSIETCS
CIIE/ IBKYIIEHCS TOUKH, U, ONTUCHIBAS X, MOX-
HO MPUIATH K TOMY, YTO, 3HasI TOJIBKO ITapaMeTphbl
HAIPAaBISIOIICH U TIPOU3BOJIAIICH PUryp, MOXK-
HO TIOCTPOUTH MHTEPECYIOLIYIO KPHBYIO.

Heranu mamuH, KOTOpble COBEpPIIAIOT OA-
HOBPEMEHHO PaBHOMEpPHOE BpaIlaTeJbHOE U
MMOCTYTATeIFHOE JBM)KCHUS, OIMHCHIBAIOT IH-

KJIOWJIJIbHBIC KPUBBIC (LIMKIJIOMIA, SITUITHUKIIO-
na, TUTIOTIMKIION A, TPOXOouIa, acTpouaa) [7].

[Tapamerpudeckne ypaBHEHUS ITHKIOUIBI
W ee ypaBHEHHE B JIEKapPTOBBIX KOOPIWHATAX
UMeroT BuJ [8]:

{xza(t —sint)

y =a(1 —cost) ’

rae (0 <t<2m).

X = rarccos —~ —2ry =37,
r
e 7 — PaAnyC OKPYXHOCTH, 0Opa3yromiei uu-
KIIOH]TY.
ukonianbHpIE KPUBBIE IMPOKO MTPHME-
HSIOTCA B TEXHUKE ISl HOCMPOeHus: npoghuetl
3y0beg 1IeCTepeH, OYepTaHUsi MHOTUX THUIIOB
SKCUEHTPUKOB, KyJaKkoB u nip. [1, 5, 7].
Luxnouoanvruoe 3ayenienue— TaKOW BUJI
3aICTUICHAS, TIPH KOTOPOM MPOQPIIH 3yOheB
OYEPYCHBI 110 yJacTKaM IHKIOU/I: SIHUIIKIO-
W/ ¥ THIONUKIIONT. DNUYUKIOUOA TIOTydaeTCs
MIPH TIEPEKAThIBAHUU TPOU3BOJISIICH OKpYIK-
HOCTH C PajJiyCoOM I, IO BHELIHEH CTOpOHE
HanpapJsIoleil (HENOABUKHON) OKPYKHOCTH
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C pajuycoM 1, 0€3 CKONIbKEHHs. [ unoyuxiou-
Oa TIoTy4JaeTcs pH MepeKaTbIBAaHUU MTPOU3BO-
JSIIIEH OKPYKHOCTH II0 BHYTPEHHEH CTOpOHE
HETMOJBM)XHOM OKPYKHOCTH.

OCOOeHHOCTh  IMKJIOWIAIBHOTO  3alle-
IJICHUS COCTOWT B TOM, 4YTO, TPU BHEITHEM
3alerICHUH TOJOBKY 3y0a OouepumBacT 3Iu-
LUKJIONa, a HOXKY 3y0a — THIIOLUKIOHAA.
[Iponcxoaut kacaHue AMUIMKIONBI IIECTep-
HU C TUIOLMKIOUAON koneca. IIpu BHyTpeH-
HEM 3aleIICHUU — HA000POT.

JlocTonHcTBa:

1) CKOPOCTh CKONBKEHHUSI H  YIEIbHOE
CKOJIb)KEHHE MEHbIIe, a, ClleJIoBarelIbHo, 00-
Jee TaBHas U OecirymHas padora;

2) 6onee Boicokuii KI1/1;

3) ko3 uUIUEHT IePeKpPhITHS 0OMbIIE 2;

4) oTCyTCTBHE TIOJIpE3aHUsI HOKKH 3y0a.

Henocrarku:

1) mpodrteM MUKIOUTATHFHOW PEUKH SIB-
JSAIOTCS JIBE€ NHKIOWIBI, a HE TpsMasi, Kak
B DBOJILBEHTHOM 3alleTUICHUH;

2) OueHb YYBCTBUTENBHO K OIIMOKAM B IPO-
(use 1 UBMEHEHHIO MEKOCEBOTO PACCTOSHHUS;

3) CIOKHOCTH U3TOTOBJICHUS HHCTPYMEHTA
Y TI03TOMY €r0 BBICOKasi ce0eCTOMMOCTb.

VYIpoIeHHbIMA BUJIAMU [TIUKIOUIATTBHOTO
3aLeIUICHNs SIBJISIOTCS YacOBOE M LIEBOYHOE
3aLeIUICHHS.

Bonpiioe BHMMaHue B HacToslIee BpeMs
yAETSIeTCs.  KCLEHTPUKOBO-IIMKIOUAATILHOMY
3aleIUIeHUI0 3y0uaThix KoJjec, paszpadarbiBa-
I0TCSI MEXaHU3MBbI Ha €T0 OCHOBE.

Ha puc. 3 nokazaHbl BHYTpeHHSIS IIMITMHIPH-
geckasi(a), Kornaeckasi(0) v peeunasi(B) mepenadmn,
ucronp3yromue Dl -3amernenue.

Ha puc. 4 npuBenensl mnjiaHeTapHbIE Me-
XaHU3MBI 10 cxeme J[xeiimca Ha 06aze OLI-
3aLeIUIeHUs C KPUBOJIMHEHHBIMH 3yObsMu(a),
C pa3HeceHHbIMH carejnuTaMu(0) u mo cxe-
Me JlaBuaa(B) ¢ HMCIONB30BAaHUEM B OJHOM
psily DBOJIBBEHTHOIO, a B ApyroM psay — DLI-
3alleTIICHHS.

B mnacrosmee Bpems Ha ocHoBe OlI-
3allelJIeHUs] BBIIOJIHEH psiJ MpoekToB. Pas-
paboTaHbl M H3TOTOBJIECHBI PYUYHBIE TaiKo-
BEPTHI, PEAYKTOp [UIsl MPHUBOJAA ClEsLICH
CUCTEMBI.

B)

Puc. 3. IIpocmvie nepedamounvie mexanusmul Ha ochose DL[-3ayennenus

B)

Puc. 4. lInanemapnwle mexanusmol Ha ocnoge DL]-3ayennenus
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Pa3paboTtan mpoekT 3ameHbl OTpadOTaB-
IIMX CBOH CPOK CIYKOBbI PEIyKTOPOB ISl
CTaHKOB—KauJaJiOK, C HCIOJIB30BAHUEM TOTO
JKe KOpITyca ¢ IOCaJI0YHBIMI MECTaMH. 3aMe-
HE TO/JIexar TOIbKo Koseca. [Ipu atom mist
JMOCTH)KEHHST TOTO K€ TEePeaTOYHOr0 OTHO-
meHus: nmoTpedyercss 3HAYMTEIbHO MEHbIee
qucio 3yobeB. [lpu Tex ke rabapurax penyk-
TOpa BO3HHKAET BO3MOXKHOCThH 3HAUYUTEIBHO-
ro YBEJIHUYEHHUS pa3MepoB 3y0a, 4To B LEJIOM
MTO3BOJIIET YBEIWYUTh PECypc pPeayKTopa He
MEHEee 4YeM B 5 pas.

Kax Bugum, 1mukionna uMeeT OrpoOMHOE
MIPaKTUYEeCKOe MTPUMEHEHHE HE TOIBKO B Ma-
TEMaTHKe, HO U B (PU3HKE, U B TEXHOJIOTHYE-
ckux pacuerax [1, 2, 5].

3agauu, MPUBOIAIINE K LHUKJIOHUIE, ChI-
rpajid 3HAYUTEIBHYIO POJIb B CTAaHOBJICHUU
MEXaHUKH W MaTeMarmdeckoro anammza. Ho,
KOT/Ia BEJIIMYECTBEHHBIE 37aHUS ATHUX HayK
OB TIOCTPOEHBI, 0Ka3aJ0Ch, YTO ATH 3aja-
YU SBJISIOTCS YaCTHBIMH, TalIeKO HE CaMbIMHU
BOKHBIMU. VCTOpHS LUKIOUIBI 3aBEPIINIACH
B koH1le XVII Beka: cTano siCHO, YTO IIMKJIO-
uja He CBs3aHa C (PyHIaMEHTAJIbHBIMU 3aKO-
HaMH MPUPOJIBI, KAK HAPUMEDP, KOHUIECKUE
ceuenus. [Iponsomnia moyquTeapHas HCTOPHU-
YecKast WIITIO3HS.

B xome paboThl Ham TPOCKTOM OBLITH BHI-
SICHEHbl OCHOBHBIE CBOWMCTBA ITMKJIOHUJIBI.
CMmornu mOCTPOUTH LUKIOUAY C MOMOILBIO
mozenu. Kak okazamoch, HHUKIOMAA HMEET
OTPOMHOE TPAKTUYECKOE MPUMEHEHHE HE
TOJIBKO B MAaT€MaTHKE, HO U B TEXHOJOTHUYE-
CKHX pacueTax, pu3uke, TEXHUKE

[Ipumenenne «3aMedyaTelbHBIX KPUBBIX»
IIUPOKO PAaCIpPOCTPAHEHO, WX NPHUMEHSIOT
B TIPOU3BOJACTBE, CTPOUTEIHCTBE, BOCHHOM
nene. «3amedarelibHble KpPUBBIC» MOUCTHUHE
3aMeyarelbHbl CBOMMH CBOWCTBaMu. Tpym-
HO ce0e MmpeAcTaBUuTh MUp 0€3 3TUX KPUBBIX,
XOTSI OHU TaK HE3aMETHBI NJIs HAIIero Io-
BCEIHEBHOTO B30pa.

I/ITaK, B X0/ € BBIIIOJTHEHUA JAaHHOI'O UCCJIC-
JOBAaHUA 6I>IJII/I BBISICHEHEI OCHOBHLIE CBOMCTBA
mukiaouapl. Kak okaszajnoch, ITUKIOWAA HMeE-
€T OrPOMHOE MPAKTUYECKOE MPUMEHEHHE HE
TOJIEKO B MaTeMaTuke, HO U B (PU3UKe, U B TEX-
HOJIOTMYECKUX pacuerax. Bce mnomyudeHHbIe
IIPY UCCJIENOBAHUM PE3YIBTAThl UCIIOJIB3YIOTCS
B Ka4yeCTBE Y4YeOHBIX MaTepuanoB HH(opMa-
[IMOHHO—00PAa30BaTeIbHONU Cpeabl  Kadeapbl
OHJI AMTM.
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INOCTPOEHME IMIPOI'PAMMHOI'O KOJA B YCJIOBUSIX BBIBOPA
MEKAY MAKCUMAJIBHOU TPOU3BOAUTEJIBHOCTBIO
N 9KOHOMUEU ITAMATHU

HoBukos A.Il., I'opoBenxo JI.A.
Apmasupckuil MEXAHUKO-MEXHOI02UeCKUti uHcmumym (guiuan)
@I'BOY BO «Kybanckuii 20cy0apcmeeHHblil MeXHON02UYeCKULl YHUBEPCUMemy,
Apmasup, e-mail: shura.novikov.1988@bk.ru, Igorovenko@mail.ru

JlaHHas cTaThs MpeJHA3HAUCHA JUIsl ayJUTOPUU YHMTATElleH, 3aHAThIX B cepe MpOrpaMMHUPOBAHUS UTPOBBIX
MoaudHUKaIHil. ABTOPBI CTAThH PACCMATPHUBAIOT BOIIPOCHI OCTPOCHHMS IIPOrPAMMHOTO KOZIa CTOYKH 3pEHHS BBIOOpa
MEK/ly MAaKCUMaJIbHOU IPOU3BOAUTEIBHOCTBIO U MAKCUMAJIbHOM 9KOHOMHUEH IAMSTH 3JIEKTPOHHON BBIYUCIUTEIb-
HOM MammHel. VccnenoBanue MOCTPOCHO HA MOMCKE KOMIIPOMHCCAa MEXJy dTHMHU Iokaszarensimu. PaccmarpuBa-
FOTCS TAKXKE HEKOTOPbIE M3BECTHBIC CIIOCOOBI ONTUMMU3AIMH, TIOCTPOCHHBIC Ha MEPEX0Jie OT OJAHOTO THUMA JAHHBIX
K Zipyromy. B cTarbe aBTOpBI ONUCHIBAIOT IPOBEAEHHBIC MU KCIICPHMEHTSI 110 IPE0OPa30BaHUIO KOMIIBIOTEPHOIO
MPOrPaMMHOT0 KOJIa, KOTOPBIE HPUBOJAT K O0JIee MOMIHOMY CIOCOOY ONTHMH3ALUK MAMSTH: XPAaHEHHIO JIAaHHBIX
B siUeiKax ¢ MOCIEAYIOIMM UCTIOIb30BAHUEM HX Yepe3 MOOUTOBBIN cIBUT. B kayecTBe MILTIOCTpaLK TPOBEAEHHO-
IO MCCJIEIOBAHUS MPUBOAUTCS (ParMEeHT MPOrPAMMHOIO KOJa U CTAaTUCTHYCCKHE JAHHBIC O MOTYyYCHHBIX Pe3yilb-
Tarax. B 3aKIF0YEHHUU CTaThH MOJIBOASATCS UTOTH UCCIIENOBAHUS U AAIOTCS 00LIME PEKOMEHAAIHMH 110 ONTHMHU3ALNK
MIPOrpaMMHOTO KOJIa C LIeJIbI0 MUHUMU3AIMU UCTIONb3YEMOT0 PEe3epBa MamMsTH.

KitoueBble cjioBa: namMsTh KOMIIBIOTEPA, ONTUMHU3ALUA ITAMATH, MOOUTOBBII CABUI, MIPOU3BOAUTEIHbHOCTH

THE BUILDING CODE IN TERMS OF A CHOICE BETWEEN MAXIMUM
PERFORMANCE AND MEMORY SAVING

Novikov A.P., Gorovenko L.A.

Armavir, e-mail: shura.novikov.1988@bk.ru, Igorovenko@mail.ru

This article is intended for audience working in the field of programming game modifications. The authors
examine the issues of building software code in terms of a choice between maximum performance and maximum
saving in memory of an electronic computer. The study is based on finding a compromise between these indicators.
We also consider some known methods of optimization constructed on the transition from one data type to another.
In the article the authors describe their experiments on transformation of computer program code, which lead to more
powerful optimization of memory storage in cells and then use them using the bitwise shift. As an illustration of the
conducted research is a piece of software code and statistics on the results. In conclusion, the paper summarizes the

Armavir Institute of Mechanics and Technology, the branch of Kuban State University of Technology,

research and provides General guidance on optimizing code to minimize the used memory reserve.

Keywords: computer memory, memory optimization, bitwise, shift, performance

[Tpou3BOAUTENHLHOCTH IPOTPAMMHOTO 00€-
cnedenus: (ITO) sBIsAETCS BAXKHBIM aCMEKTOM
B pa3paboTke JII000ro MporpaMMHOIO MPOAYK-
Ta. AKTYaJIbHOCTh 3TOTO BONPOCa OOBSACHSET-
Csl TIOCTOSIHHO BO3pAcCTalOMICH CII0KHOCTBIO
1 3HAYUMOCTBIO IPOTpaMMHBIX CPEACTB.

Hwuzkas IMPpOU3BOAUTECIBHOCTD MOXET
oOycnaBimuBaTh HEA(PPEKTUBHOCTE PabOTHI
MOJIb30BaTeNei M, KaK CJIENCTBUE, HETaTHB-
HYI0 PEakIHI0 Ha MPOTPAMMHBIN’ MPOIYKT,
MOTEpI0 MPUOBUIM U KIHEHTYPBI, 10JIN PHIH-
Ka; Mepepacxoj CpelCcTB Ha MOAH(HUKALUU
U mepenpoekTupoBanue. bonee toro, mepe-
paboTKa KoJja C LENbI0 YBEIUYEHUS MPOU3-
BOJAUTEIBHOCTH C OOJIBIION BEPOSTHOCTHIO
MOXET Pa3pylIUTh NMEePBOHAYATBHYIO CTPYK-
TYpy CHCTEMBbI, CBOJISl HA HET MPEUMYIIECTRA
OT UCMOJb30BaHUS OOBEKTHO-OPUEHTHPO-
BaHHOTO noxaxoxa. Hakoneu, ManoBeposTHO,
YTO TepepaOdOTaHHBIH KOJ CMOXET JOBECTH

MPOU3BOAUTENBHOCTE CUCTEMBI JO YPOBHS,
Ha KOTOPOM OHa Morna Obl OBITH B cilydae
M3HAYaJIbHOTO MPOEKTUPOBAHUS C YUYETOM
BOIIpOCa MPOU3BOAUTEIBHOCTH. B Xynmem
ciayyae, OyIeT HEBO3MOXHO JOCTHYBL IIO-
CTaBJICHHBIX IIeJIel MPOCTOl MonudUKaIeH
MCXOHOTO KOJa CHCTEMBI, YTO OOYyCIOBHT
HE00XOIMMOCTh HOJHOTO NEPENPOEKTUPOBA-
HUS WJIH OCTaHOBKH IIPOEKTA.

Kaxnpiii mporpammuct, HaunHas pabo-
Ty Haj NPOTPaMMHBIM KOJOM TOH WM MHOH
MpOrpaMMbl TIOHUMAET, 4YTO BCE MPOTPAMMBbI
JIOJDKHBI OBITH MPAaBUIBHBIMU, HO HEKOTOPBIE
MPOTpPaMMBbl JIOJDKHBI OBITH OBICTpBIMU. Ecim
MIPOU3BOINTEIEHOCT ~ SIBISIETCS  KITFOUEBBIM
(baxTopoM, TO HEAOCTATOYHO MCIIOIb30BATh
3¢ deKTUBHBIE aNTOPUTMBI U CTPYKTYPHI JIaH-
HbIX. Hy’kHO nucarh Takoi Koj, KOTOPbIA KOM-
MWJIATOP JIETKO ONTUMHU3UPYET U TPAHCIUPYET
B OBICTPBII UCIIOTHSAEMBIH KOI.
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3ayacTyr0 Tiepes; TeMH, KTO 3aHHUMAeTCs
pOrpaMMHUpPOBaHKUEM B c(pepe UTPOBBIX MOJIHU-
¢ukanmii Bcraet Bonpoc: Kak cTouTt cTpouTh
KOJ: MaKCHUMAaJIbHO TIPOW3BOIUTENHHO, WIIH
MaKCUMaJIbHO SKOHOMHYHO B OTHOIIEHHUH TIa-
mstu [1,5,6,7,9, 11].

BONBIIMHCTBO  MPOTPaMMUCTOB  PEIIINT,
YTO HYXHO HCKaTh koMmpomucc [1, 2, 3]. Ho
YTO JIeJIaTh B TEX CIIy4asx, KOTrJa KOMIIPOMUCC
HAWTH TSHKEI0, JTUOO BOOOIIE HEBO3MOXKHO?
Hckars!

OnHMM W3 HampaBlIeHUS YMEHBIIEHUI
pacxomyemMol TaMsITH SBISIETCS ONITUMHU3AINS
CTPYKTYp JaHHBIX.

JomyctuM, HaM HY)KHO MMETh B IMaMSTH
1000 siueek comepsKaliux IBOUYHBIA HOJb WU
equauily. 1000 menounciIeHHBIX TEPEMEHHBIX
(int) 3aiimer B mamsitu 1.95 MO, B To BpeMsi Kak
1000 mepemeHHbIX joruuyeckoro tuma (bool)
3aiimeT B mamsaTu npuMepHo 490 KO6. 3tot me-
TOJ] TIepexo/ia OT UCTIOIH30BAHUS OJTHOTO THUTIA
JAHHBIX K WCTMIOJIH30BAHUIO IPYTOTO TPUBOIUT
K OSKOHOMHH TpPEX YETBEPTEH HCIIOIb3yeMOi
namsrtu [4, 8, 10]. Hemoxo! Ho, TyT ke B03-
HUKAaET BOMPOC, & MOYKHO JIH COKOHOMUTH €I
OoubIre?

Erte ogauM HarpaBiieHUEM SKOHOMUU I1a-
MSATH SIBIIETCS MCIIOIb30BaHUE 00JIee YKOHOM-
HBIX THITOB JIaHHBIX.

[IpoBenéHHbIE HaMU DKCIIEPUMEHTHI I10
IPeoOpa30BaHUI0 KOMITBIOTEPHOTO IMPOTPAMM-
HOTO KOJia TIPUBENH Hac K emEé 0oJee MOIIHO-
My CIOCOOY ONTHMHU3AIUY TAMSTH: XPAHCHUE
JIAHHBIX B STYCHKAX C IEJIbIO TAJIbHEHUIIIETO HC-
10JIb30BaHMsI X Yepe3 MOOUTOBBIN CIIBHUL.

B stom ciygae, Ha 1000 mepeMeHHBIX MBI
roTparuM mopsika 80 K6 onmeparnBHOM mamsi-
TH, 4TO TIOYTH B 25 pa3 MEHbIIIe, 110 CpaBHE-
HUIO C TOH %K€ THICSYBIO [[EJIOUUCIICHHBIX TIepe-
MEHHBIX THIIA int.

Pe3ynpraThl IpoBEAEHHOTO CPABHUTEIBHO-
r'0 aHaJiu3a NpeCcTaBIeHbI B Ta0I. 1.

Tabnuna 1
CpaBHUTENbHBIEC aHAJIN3 KOJTMYECTBA
[IEPEMEHHBIX PA3IIMYHOIO THUIIA HA
(uKcHpOBaHHBIM 00BbEM ONEpaTUBHON MAMSTH

OUKCHPOBAHHBIN 00BEM 1950 k6 = 1.95 MO
TIaMsITH
Tun mepemeHHON int | bool | bit’s
Komuuectso nepemennsix | 1000 | 4000 | >24 000

B kauecTBe PKCHEPUMEHTA, KAKIABIA BUJI
MIEPEeMEHHBIX ObUT 3amKcaH, MCIOJIb30BaH
u niepesamnucan 10 000 pas ¢ menpo onpezerne-
HUSI CKOPOCTH pabOThI MPOTrPaMMbI, Pean3y-
IOIeH OTHY M Ty K€ 3a71a4y TOCPEJCTBOM HC-

IMMOJIb30BaHUs PA3JIMYHBIX TUIIOB NMEPEMCHHBIX.

Pe3ynprarsl 3KCHIEpUMEHTA MPE/CTABIECHBI
B Ta0I. 2:
Tabnuua 2
PesynbraThl sxcniepumMeHTa
Tun naHHbIX Bpewms (ycm. en.)
int ~190
bool ~170
bit’s ~240

Kax moxka3zan sxcriepuMenT, bit-oBbIe mepe-
MEHHBIE OKa3aJIMCh «MEUIEHHEE» OCTaJbHBIX.
[Touemy? Iloromy, 4TO NIl BBIIOJIHEHUS MO-
OWMTOBBIX Omepauuii TeHEePUPYIOTCS JONOIHU-
TEeJIbHBIE MHCTPYKIUH B CEKIIUH KOJA, KOTOPHIE
UAYT MapajuleibHO C HAIUMMU bit-aMu. A, Kak
M3BECTHO, JIF00ast orepanus B TOW WIA HHON
CTETICHH «3arpy’kaeT» MalluHy, 4TO, ecTe-
CTBEHHO, CKa3bIBAETCs Ha €€ ObICTPOIEHCTBUY.
[IpoBen€HHBIE HAMM SKCIEPUMEHT TMOKa3all
TaKXe, YTO HE BCE NPOIPAaMMHBIC JABHUIATEIN
MMEIOT MHOTOIOTOYHOCTb U BBINOJHAIOT BCE
oIeparuy MoCJIeA0BaTENbHO.

[IpuBeném ¢QparMeHTsl NIPOrPaMMHOTO
KOJla, WUTIOCTPUPYIONINE MPOBEIEHHOE HAMHU
MCCIIEZIOBaHUE.

Hraxk, cozmaem:

#define MAX USERS (1000)
enumBits: (<<= 1) //

{

EnumOne = 1,

EnumTwo, ...

i

newBits:UserBits [MAX USERS];
Y3naeM 3HaueHHe M OOHYJseM BeCh Mac-

CHUB I0JIb30BATES:

UserBits|[userid EnumOne
YcranapnuBaemsiuelikesHauenue 1 (true)

UserBits[userid EnumOne
VYcranapnuaewmsiuerikesnaderue 0 (false)

UserBits[userid EnumOne
MensieM 3HadyeHme B sueiike (mpum 0 cra-

BUM |, 1 HA000OPOT)

UserBits|[userid EnumOne
Takum 00pa3zom, JJisi TPaMOTHOM pabOThI

[0 ONTUMM3ALNK AMSTH, IPEKAC BCETO, HE-

00X0IMMO MMOHUMATh, KaK 3Ta padoTa «ycTpo-

€Ha M3HYTPHU», KaKue ICHCTBUS MPOUCXOMSIT,

KOT/Ia KOMIWISATOP MpeoOpa3yeT Hallu CKy-

bl CUHTAKCHYECKHE KOHCTPYKLUHUH B Ma-

[IAHHBIA KOJ.
CoOBpEeMEHHBII  IpoLEeccop  CKPBIBAECT

OTPOMHYIO BBHIYMCIUTEIbHYIO MoIlIb. Ho, uTo-

OBl MOJYYUTh K HEH JIOCTYI, HYXHO IHCATh
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MPOrpaMMbl B ONPENEIEHHOM CTUiE. PemnTts
Kakue TpaHc(hopMaliK U K KaKod 4acTu Koja
MIPUMEHNTh— 3TO M €CTh PEIeNnT HaIMCaHUI
OBICTPOTO KOMIA.

B ontumu3zanuu €cTb HECKOJBKO BaXKHBIX
MOMeHTOB. OITUMHU3aIs TOJHKHA OBITH ecTe-
cTBeHHOH. ONTHUMU3UPOBaHHBIA  (parMeHT
KOJa JOJKEH JIETKO BIMBAThCA B IPOTpamMMy,
He Hapymas JOTUKU ee paborel. OH IOIKEH
JIETKO BBOJAUTBHCS B NPOTPAMMY, HW3MEHSATHCS
WM YOATSATHCS U3 HEe.

OnTtuMuzanysa J0HKHA TPHUHOCHTDH CYIIle-
CTBEHHBIN MPUPOCT MPOU3BOAUTENILHOCTH. O11-
TUMH3UPOBaHHAS POTpaMMa JIOJKHA PadoTaTh
MuaAMyM Ha 20%-30% sddekTuBHei, yem ee
HEONTUMHU3UPOBaHHBIM aHAJIOT, MHAue ONTHUMHU-
3aLus TepsieT CMBICI. 3a4yeM MY4YUThCS U BHO-
CHUTb U3MEHEHU B YK€ TOTOBBIN KOJI, €CITH 3TO-
HE JTaCTIIPAKTUYECKN HUKAKOTO pe3yabrara?

IIpu sTom pa3paboTka (M OTIamKa) KpH-
TUYECKUX O0NacTeil He JOJDKHA yBEIMYHBATH
BpeMsi pa3paboTKH MporpaMMbl Ooee 4eM Ha
10%-15%.

[TomMuMo paccMOTpeHHBIX B Halllel cTaTbe
CI0CcO0OB ONTUMM3ALIUH, MBI TAKXKE MTpeiara-
€M U3BECTHYIO 0a30BYIO CTPATEIHIO ONITHMHU3a-
LU TIPOTPAMMHOTO KOJIa, @ IMEHHO:

e Brioupaiite 3¢ (deKTHBHBIE aITOPUTMBI
U CTPYKTYpbl JaHHbIX. Hukakol KoMIUISTOP
HE 3aMEHUT IJIOXUE aJITOPUTMbI UJIU CTPYKTY-
PBI JaHHBIX HA XOPOLIHE.

e |130eraiiTe ONOKMPOBIIMKOB ONTHMH3a-
UM, 9TOOBI MOMOYb KOMIHJISITOPY TE€HEPHPO-
Barh 2 ¢exTuBHbI Koi. M30aBbTEch OT He-
HYXHBIX BBI30BOB (pyHKIMH. Eciii BO3MOXKHO,
BBIHECUTE BBIUMCICHUS 32 Mpenesbl LHUKIIA.
N30aBbTeCh OT HEHYKHBIX 3alIPOCOB K TTaMs-
TU. BBeaute BpeMEHHbIE NEPEMEHHbIC IS
XpaHEeHUs! MPOMEKYTOUHBIX PE3YJIBTATOB.

@ llcronb3yiiTe HU3KOYPOBHEBYIO ONTUMH-
3anuio. IIpumensiite packpyTKy LUKIIOB, YTO-
Obl yMEHBIINTH HAKIIATHBIC PACXOBI Ha ITUKII.
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BUOITEPEXO/IbI J1JI5A )KUBOTHbBIX
HA ABTOMOBUJIBHBIX JOPOT'AX I KATEI'OPUUA
PyouoB A.A., Erenbes I.H.
Mockosckuil agmomoouIbHO-00POAUCHBIU 20CYOapCmeeHHbIL mexHudeckutl ynusepcumem (MAJH),

Mocksa, e-mail: rubcan@mail.ru

DKOYKH, KaK CPEICTBO MUHMMH3ALUK KOJIMYECTBO JITI C YYACTHEM JIMKHUX JKUBOTHBIX, U KaK BO3MOXXHOCTh
JUTSL MATPAIIMH 3THX J)KHBOTHBIX Yepe3 aBTOMOOHMIbHBIC TOPOTH, aKTHBHO UCIIONB3YIOTCSI MHOTHMHE cTpaHaMu EBpo-
bl yoxe 6oibire 60 net. B Poccun sxomykn Hauaiu NCIoNib30BaTh COBCEM HEABHO, B CIICCTBUH YETO ObUT BBISIBICH
psin npo0iieM, CBS3aHHBIN KaK ¢ KOHCTPYKTUBHBIMU OCOOCHHOCTSIMUA OOBEKTOB, TaK U C KIMMAaTHYECKUMU 0COOCH-
HOCTSIMH PaiilOHOB PACIIONIOKEHHUsI 0OBEKTOB. B cTaThe paccMOTpPEHBI BO3MOYKHBIC BAPHAHTHI PELICHUS] BOSHUKIIINX
npobnem. IIpu TpaccupoBanun K0opor u3berars MepeceueHus LEeHHbIX PUPOIHBIX KOMIUICKCOB, HE HCIIOIb30BaTh
MarepHualbl, KOTOPbIe MOTYT HEOIAaronpHATHO BO3CHCTBOBATh HA PACTUTEIBHBIN U )KUBOTHBINA MUP. OTAEIBHO CTO-
UT OTMETHUTH Pa3paboTKy MEPOMPHUSITHIA 10 MPEI0TBPAIICHHIO TTOSBICHHS )KUBOTHBIX HA JIOPOTE U CBSI3AHHBIX C ITHX
HPOMCIIECTBHIA, yTEM yCTAHOBKH 3HAKOM IS BOAUTEINICH U CICLUATBHbBIX OIPAXKACHUH JUTSl TUKUX KUBOTHBIX.

KutioueBble ciioBa: IKOAYK, ATI € YYACTHEM KUBOTHBIX, MUI'DALUA THUKUX KUBOTHBIX

WILD BRIDGES FOR ANIMALS ON THE ROADS OF I CATEGORY

Rubtsov A.A., Evgenyev G.I.
Moscow Automobile and Road Construction State Technical University (MADI),
Moscow, e-mail: rubcan@mail.ru

Wild bridges, as a means of minimizing the number of roadside accidents involving wild animals, and as an
opportunity for the migration of these animals through motorways, have been actively used by many countries in
Europe for more than 60 years. In Russia, wild bridges began to be used quite recently, as a result of which a number
of problems were identified, related both to the design features of the facilities and to the climatic features of the
location areas of the facilities. The article considers possible solutions to the problems that have arisen. When tracing
roads, avoid crossing valuable natural complexes, do not use materials that can adversely affect the flora and fauna.
Separately it is worth noting the development of measures to prevent the appearance of animals on the road and

associated with these incidents, by installing a sign for drivers and special fencing for wild animals.

Keywords: wild bridges, accident involving animals, migration of wild animals

Onenuts 3(PQexT BO3MEHUCTBHUS TpaHC-
IIOPTHOTO COOPYXEHHS Ha KUBOTHBIH MHP
JIOCTaTOYHO cI0kHO. OOBIYHO 000CHOBaHUEM
MPOCKTHBIX PEIICHUH CIIy)KaT OLEHKH BO3-
MOKHOTO yIIep0a OXOTHUYBUM U PEIKUM JKH-
BOTHBIM U MTHIIAM, TPOMBICIIOBBIM U IIEHHBIM
BUJIAM PBIO, CEJIBCKOXO3SHCTBEHHOMY MPOM3-
BOJICTBY.

XapakTepHOW OCOOCHHOCTBIO CTOJIKHO-
BEHUH C JKUBOTHBIMH SIBJISIETCSI COCPEIOTO-
YeHHe WX Ha HEOONBIINX IO MPOTHKESHHOCTH
yuactkax gopor (0,6...0,8 kM), TOCTPOEHHBIX
Ha CIIOKUBIIMXCS MyTAX Murpanuu. Mecra
Hau0OoJiee YacThIX CTOJIKHOBEHUH COBIAJIAIOT
B OOJIBIIIMHCTBE CJIy4aeB ¢ y4acTKaMu, IPOXO0-
TISIIITAMU B HYJIEBBIX OTMETKAX, HACKITISIX BBICO-
Toit 2,0...2,5 M ¥ BBIEMKaX TaKOU K€ TITyOUHBI,
MMEIOIINX TIOJIOTHE OTKOCHI.

[To omeHkaM 3apyOeKHBIX CIEIHAIUCTOB,
YHUCIIO HAE3/IOB HA JKUBOTHBIX B OOIIEM KOJIH-
yectBe JITII He mpemwimaer 2...4%. OObIu-
HOE YHCJIO PAaHEHBIX MACCAKUPOB COCTABISET
20-25, mornbmmx — 2-3 gHa 100 cTOJIKHOBEHMHA
C JKUBOTHBIMHU, JUISI KOTOPBIX CTOJKHOBEHHSI
ABISIOTCS  cMepTenbHBIMU. C yBeTHMYEHUEM

TUTOTHOCTH KUBOTHBIX Ha CAMHMUILY TUIOIIATH
YTOIHH, IO KOTOPBIM IPOXOIUT JIOPOTa, YHUCIIO
HTII satoro Tuna Bo3pacraer [1].

Lenvio nacmoswieni padomwvl SBIASETCS
UCCIIeIOBaHUE CYIIECTBYIOIIUX MPOOJIEM MPH
CTPOMTENILCTBE DKOAYKOB C pa3paboTKoi Ipe-
JIO)KEHWH TIO COBEPIICHCTBOBAHWIO HMX KOH-
CTPYKIIUH.

IIpaBmiibHOE TpaccupoBaHKE TOPOT U MPO-
EKTUPOBaHMNE JOPOKHBIX COOPYXEHHU B Me-
cTax OOWTaHUS OUKUX HCUBOMHBIX HEBO3MOK-
HO 0e3 ydera 0COOEHHOCTEW WX TOBEICHUS
1 MoBaI0K. [1yTu MUTpaiuu )UBOTHBIX XapakK-
TEPU3YIOTCS PA3IMYHBIMU MPU3HAKAMU: LEJIsI-
MU TIepeMelICHUs], HallPpaBICHUEM, BPEMEHEM
ro/ia, JUIMTENBHOCTHIO. Paznnyaror Murpanuu
peryasipHbIe 00paTUMBbIE U HEPETYISPHBIE, TO-
PU3OHTAIFHBIE U BEPTHUKAIBHEIE (B TOPaXx), Cy-
TOYHBIE U CE30HHBIE, AKTHBHBIE U MTaCCUBHBIC.
B 3aBucuMoOCTH OT BUIa KPYIHBIE KOIBITHBIE
JKUBOTHBIC TIEPEMEIIAOTCS B OJMHOYKY, HE-
OOJNIBIIMMU TPYIIIaMU WM OOJBIIMMHU CTa/ia-
MU, 9YTO HEOOXOMMO YUHUTHIBATh IPH KOHCTPY-
WUPOBAHUU CIICIHATBHBIX TIEPEXOJIOB LISl HUX.
Crama ceBepHBIX OJICHEW WM CalTakoB Ha-
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CUUTBHIBAIOT J0 JECATKA THICAY 0COOei; JocH,
KOCYJIM MUTPUPYIOT B OJMHOUYKY WU HEOOJb-
IMMHE cTaamMu (10 7 ocobeit), kabaHbl — TpyTI-
mamu u3 10-15 ocobeit [2].

B memsx coxpaneHus OmopasHOOOpasms
PEKOMEHYIOT CIeyFolee:

—TpU TPAcCUPOBAaHUM JIOpOT H30erarh
MIEPECCUCHHsSI [ICHHBIX MPUPOJIHBIX KOMILIEK-
COB, TIPE’K/IEe BCETO 3aII0BEHUKOB, HAPYILICHHS
YCTaHOBUBIIIMXCSI MECT OOUTAHMSI U TIyTEH MHU-
TpaIi# XUBOTHBIX, 00X00 KOTOPBIX OCYIIECT-
BIISIETCSI HAa MAaKCHMaJbHO BO3MOXKHOM pac-
cTosTHMH (HEe MeHee 1,5 KM), B TOM YHCIIE T10
OITYIIIKE JIeCa UM €T0 OKpauHe,

— HE UCIOJIB30BaTh MaTepHAIIbI, KOTOPHIE
MOTYT HEOJarompusTHO BO3JICHCTBOBaTH Ha
pacTUTENbHBINA U 5KUBOTHBIN MUD;

— pa3pabarbiBaTh MEPONPHUSITHS IO Tpe-
JIOTBPAILICHUIO TIOSABJICHUS YXUBOTHBIX Ha J0-
pore 1 CBS3aHHBIX C ATHX MPONCIIECTBUH.

OCHOBHBIM CTHIOCOOOM TIPEIOTBPAIIECHHS
BO3/ICICTBUI Ha )KWBOTHBIX, 0COOEHHO HYX]Ia-
IOIUXCS B OXpaHe, U Ha UX MecTa OOMTaHUs
SIBIIIETCSL 6blOOp Opyeotl mpaccel. Ecnu Bce
BO3MOXKHOCTH TpPAacCHpPOBaHMs [OPOTH HC-
YyepriaHbl WK MPH YBEJIUYCHUU YHUCIIA TOJIOC
JIBHOKCHHUSI HET aJbTEPHATHBHBIX BapUAHTOB,
BIHUSHUE OTPHULATENBHBIX (DAaKTOPOB MOXKHO
OCJIA0WTPH C TIOMOIIBIO CIIEAYIOIINX MEpPOTpPH-
SITUM 110 MHXKeHepHOM 3amure [3]:

— YCTaHOBKAa TMPEAYNPEAUTEIbHBIX JO-
POKHBIX 3HAKOB, YCTPOWCTBO YOEXKHIN st
JKUBOTHBIX;

— YCTaHOBKA OIPaKICHU;

— YCTPOWCTBO  CHENHANBHBIX TPOXOJ0B
(TmepexomoB) I TUKHUX JKUBOTHBIX: 3EICHBIX
WM JTaHImadTHEIX MOCTOB (PKOAYKOB); IPO-
ITyCKHBIX COOPYXKEHHI (TyHHENeW) A KpyTI-
HBIX JKHBOTHBIX; IPOITYCKHBIX COOPYKEHUI
JUTSL 3MHOBOJIHBIX U MEJIKUX JKUBOTHBIX; MPO-
XOJIOB JIJIsl BBIAP, 0ApCYKOB; yCTPOMCTB, TTOMO-
raroliuX TMepPeCeKaTh >KUBOTHBIM MPOTOYHBIC
BO/IBI.

Ha noporax B mecTax BeposiTHOTO Tiepece-
YEeHHsI UX )KHBOTHBIMH CIIEAYET yCTaHABIMBATh
MIpeyTpEeUTENbHbBIE TOPOKHBIC 3HAKH, KaTa-
(hoThI, OTpaXkaron©e B TEMHOE BPEMs CYTOK
CBET MPUOJIMKAFOIICHCS MAIIMHBI U OTITyTH-
BAIOIINE )KUBOTHBIX. 11 YKPBITHS dKUBOTHBIX
B NPHUIOPOKHON 30HE CIEAyeT MpeaycMaTpu-
BaTh YCTPOWCTBO YOEKHII IyTEM IMOCAJKH
IJIOTHBIX KyCTapHUKOB BHJIOB, UCTIONB3YEMBIX
JUIS SKUBBIX u3ropozeit, enu u np. [locaaku
IJIOZIOBBIX JIEPEBHEB U KYCTAPHHUKOB IPHUBIIE-
KaloT IUKUX dKUBOTHBIX K gopore [3].

Hanpaenaiowue u ocmanasiusarowue
coopydiceHusi BJOAb JOPOTH HE MO3BOJSAIOT
JKUBOTHBIM BBIXOJIUTh Ha MPOE3KYI YaCTh

U BEAyT UX K COOPYXEHHBIM Iepexoaam [4].
[Ipucoenunenue orpaxkaeHust U KOHCTPYKIIUU
JIOTDKHO OBITH IIIOTHBIM, 0e3 3a30pa. [Ipu aTom
HeoOXomnMo oOparmiaTth BHUIMaHHE Ha TIPSMOE
TOJIBE/IEHUE M3TOpOJIel U APYTUX HAIPaBIISIO-
X COOPYKEHUH 0e3 «MEIIKOBUIHBIX 00pa-
30BaHui» [13].

YuurteiBas U3J10)KEHHOE, CTAHOBUTCS OYe-
BUJHBIM, YTO HauOOJBIINH PUCK THOETH JIIO-
Jieil B JOPO’KHO-TPAHCIIOPTHBIX ITPOUCIIECTBU-
X C y4acTHEM >KMBOTHBIX XapaKTEepeH st
CKOPOCTHBIX aBTOMOOWJIBHBIX Aopor | m da-
crtuuHo II kareropuu.

B Poccuiickoit ®enepanuu Ha rocynap-
CTBEHHOM YpPOBHE BOIPOCHI CTPOHUTEILCTBA
CKOPOCTHBIX aBTOMOOMJIBHBIX JIOPOT Haxo-
JATCS B 3HAYUTEIBHOM CTENEHH B BEIEHUU
TocynapcrBennoit komnanuun «Poccuiickue
aBTOMOOMIIBbHBIE Joporu» (manee — 'K «As-
Tomop»). Kommanmus pa3pabarsiBaeT COOCTBEH-
HBIE CTAaHJAPTHl B TeX 00JacTAX, KOTOPHIE
paHee He OBUIM OXBaueHBl TEXHUYECKHUM HOP-
MHPOBaHHUEM.

Tak, B 2013 — 2017 rogax ObUIM BBEIECHBI
B zeiicTBue ceMb ctanaaptoB 'K «ABTomop»
B 00JacTH OXpaHbl OKpPYKaloIIeH Ccpempl,
IKOJIOTHIECKON 0e30MacHOCTH, pecypcoche-
pexenns [5-11] mas aBTOMOOHMIBHBIX IOPOT
KOMITaHHH.

brumm pernmamMeHTHpOBaHBI TpaBUiIa pac-
MOJIOKEHUST 3alUTHBIX HACAXKJEHUH, paspa-
00TaHbl PEKOMEHAALUH 110 POCKTUPOBAHUIO,
CTPOUTENBCTBY M OSKCIUTyaTallud KOMIIO3UT-
HBIX KOHCTPYKLHH, YTBEPKIEHBI TPEOOBAHUS
K DKOTyKaM Ha aBTOMOOWIBHBIX moporax 'K
«ABTOIOPY.

Tak, npu CTPOUTENBCTBE 4-r0 IyCKOBOTO
KOMIUIEKCa KOIBIIEBOW aBTOMOOMIBHON J0PO-
ru (UKAJL), xotopslii, mo naunusiM [ocynap-
CTBEHHOM KoMmaHuu «ABTonop» [13] mpoii-
JIET TIO0 FOro-BOCTOKY MOCKOBCKOI 001acTH,
OT TIEPECEUYCHUs] C aBTOMOOMIILHOW JIOPOTOi
M-7 «Bonra» (HyneBOW KHIOMETp aBTOIO-
porn A-113 LIKA/I) mo mepecedeHus ¢ aBTO-
Maructpaiibio M-4 «Jlon». JlaHHBIN OTpe30K
LKA/l OGyner mpoxoauts uepe3 HorumHckui,
[TaBnoBo-Ilocanckuii, Bockpecenckuit u Pa-
MEHCKHUH pailoHBbl, I.0. DieKTpocTans u Jlomo-
JeN1oBo, OyaeT Bo3BeIeHO 17 MOCTOB M DKOMY-
KoB, 40 myTenpoBooB 1 9 scTaka.

[Iporano3upyemasi HHTEHCUBHOCTh JIBHKE-
uust Ha 2030 1. cocraBiusger 40,3 ThICS4Yu aB-
ToMoOuIe B cyTku. JlaHHBIA y4dacTok OymeT
COOTBETCTBOBATh Kareropuu lA, 4ro o3Haua-
€T aBTOMarucTpaib C PacyeTHOH CKOPOCTHIO
nBmkeHus 140 KM/4 U OCBEIEHHEM B TEMHOE
BpeMsI CYTOK I10 BCEH IPOTskeHHOCTH. [IepBast
odepellb CTPOUTEIbCTBA IperonaraeT oly-
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CTPOMCTBO YETHIPEX TOJIOC YIS IBHKESHUS (I10
JIBE B Ka)XJIOM HarpaBieHun). JlanHas gopora
TOJIHOCTBIO COOTBETCTBYCT JIYUIINM MHUPOBBIM
aHaJioraM — HEMELKUM aBToOaHaM, B TOM YHC-
ne OyzieT 00ycTpOeHa IKOTyKaMH.

Crenyer OTMETHTh, YTO «IHCTBIE» DKOIY-
KM — CPaBHUTEJILHO HelaBHEeE siBiieHue B Poc-
cuiickoit @enepanuu. Jlaxe npu CTPOUTENb-
CTBE CKOPOCTHOHM ILJIaTHOW aBTOMOOWJIBHOM
noporu «MockBa — Cankr-IlerepOypr» sKo-
JyKH COBMEIIAJIMCH C 3CTaKaJaMH, peIHa3Ha-
YEHHBIMHU JJIS1 NIEPECeUeHUsl 3TOH AOPOru aB-
TOMOOMJIBHBIMM JOPOI'aMH MYHHLIUIAIBHOTO
3HAYCHMS.

Bo3Hukaer Bompoc: 4TO MEIIAeT CTPOH-
TeNbCTBY AKOAYyKOB? OueBUIHO, CYLIECTBYET
HECKOJIBKO IMPUYKH.

1. CTOMMOCTH CTPOUTENBCTBA U IKCILTyarTa-
. 1o cyTu, SK0IyK — MOHOLIEHHAS 3CTaKa 1a
HaJl aBTOMOOMJIHHOHN JTOpOTOH, TpeaHa3HAYCH-
Has He IJIs1 HY)XKI HAacEJICHHWs NPUIIETarOLINX
TEPPUTOPHIA, a JJIS )KUBOTHBIX (pHC. 1).

S
R

3aTpaThl NPCBLIMIAIOT aHAJIOT'MYHBIC ITOKa3aTe-
JIU JIsl OOBIYHOM SCTaKaIbl, MPeIHA3HAYCHHON
JUTsE aBTOMOOHWJIBHOTO TpaHcnopTa. BapuaHT
YCTPOWCTBA TOHHES IO aBTOMOOUIBLHOM J0-
POTOM, KOTOPBIH OBIIT OBI TPUBJICKATEITHLHBIM HE
TOJIBKO JIJISt MEITKUX, HO U KPYITHBIX )KUBOTHBIX
CTaJIKUBAETCS C TOW e MpOoOJIEMOii: yCTpou-
CTBO M JKCIUTyaTallysl TAKOTO TOHHEIS JIOPOXKE
aHAJIOTMYHOTO COOPY)KEHHUsS JUIsl aBTOTpPaH-
cropra.

VY4yurbiBass OrpaHUYCHHOCTh  ORO/DKETA
JTaYKe TaKOTO CTPOUTENhCTBA, kKak [IKAJ, mo-
HSTHO, YTO JOOPOBOJIBHOE IPOEKTHPOBAHUE
U CTPOUTENHCTBO YKOJAYKOB BBI3BAHO HE TOIb-
KO 3a00TOI O COXpaHEHHH XHUBOTHOTO MHpA,
HO U (B IIEPBYIO OUEPEe/Ih) U3MECHEHHSIMH B Tpe-
0OBaHUSAX 3aKOHOJATEJIBCTBA — KaK 3KOJIOTH-
YeCKOro, Tak M B oOyiactu obecrieueHus 0e3-
OIMaCHOCTU HOPOXKHOT'O ABUKCHUA. Ilo OIIBITY
npyrux pasButeix crpan (CIIIA, ®PI, ®pan-
s, Kanama) m3BecTHO, 9T0 OM3HEC-COO0IIIEe-
CTBO Be/leT paboTy IO COBEPIICHCTBOBAHHIO

Puc. 1. Obwuii 6ud sxooyka (URL: https://www.russianhighways.ru/upload/iblock/b29/ekoduk.jpg)

[Ipu sTOoM miist 3KoMyKa TpeOyercs: Ooliee
CIOXHOE 00yCTPOICTBO — YIUTMHEHHBIE TTOIXO0-
JIbI JUTST CO3JIAHHSI TIOJIOTOTO TIOTbeMa M CITyCKa,
4T0 TpeOyeT 3HAYUTEIHHOTO JOMOJIHUTEIHHO-
r'0 0TBOJIA 3€MelTb, JOMOTHUTEIHLHOTO 03eJICHe-
HUSI, BIUTOTh 70 CO3/IaHUS PACTUTEIBHO-ICPHO-
BOTO ITOKPOBA HAa CAMO¥ ICTaKa/Ie, COICPIKAHUS
9TOTO COOPYXEHHUSI B TPeOyeMOM COCTOSTHHH,
B PE3ylbTaTe YCro KalHuTaJbHBIC U TCKYHIUC

9KO3AIIUTHBIX TEXHOJOTUA B OCHOBHOM ISt
VIOBJICTBOPCHUS TPEOOBAHHMHA 3aKOHOIATEIb-
CTBa, MPHUPOIOOXPAHHBIX OpPTaHU3aIUil U 00-
IIECTBEHHOCTH, TaK Kak Jt00as TEXHOJOTHS,
HE HaIlpaBJICHHAs] HA COKpAllleHHE 3aTpaT He-
BBITOIHA SKOHOMUYECKU M, COOTBETCTBEHHO,
IPU «KJIACCUYECKOW» DPBHIHOYHOM MOAeNnu He
MMeeT IAaHCOB Ha BHeApenue. Eme oqaum Ba-
PHUAHTOM PaCIIUPEHUS UCIIOIb30BAHUS PUPO-
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JIO3AIUTHBIX TEXHOJOTUN ABISAETCS «3ejeHast
9KOHOMHMKa», TPeOyIOIIasi HOBbIX TEXHOJIOTHI
n nonxonoB. Kak mpaBuiio, yem coBepIlieHHEee
TEXHOJIOTUS, TEM BBILIEC 3aTPaThl HA HEeE, TeM
Oompiie (B KOHEYHOM cyeTe) Tpedyercs Mpu-
POAHBIX PECYPCOB AJISl TONYyYEHHUsS 0CO00 UH-
CTBIX U HOBBIX MaTe€pHasoB, OHAKO BHEIPEHHUE
TAKUX TEXHOJIOTHI TOMOTAET MPEONOIETh KO-
CTHHAYCTpHAIBHBIIN» Oapbep U o0ecreunBaeT
pa3paboTUUKy CBEPXIPUOBUTL MPU IMPOIAKE
MPOIYKIIMHN, BHEJPEHUSI HOBBIX CTAH/IAPTOB Ha
COOTBETCTBYIOLIIME PabOThl, TOBAPbI, YCIyTH,
TaK Kak [OKyMaTeau APYruxX CTPaH He B COCTO-
SITHUU BOCIPOM3BECTH TAKYIO TEXHOJIOTHIO.

2. [loBBIIEHHBIN yPOBEHb ITYMOBOI'O BO3-
JeHCTBUS HEMOCPEACTBEHHO Ha TOAXOMAax
K DKOIYKY M Ha HEM CO3AaeT CBOeOOpa3HbIi
«TICUXOJNIOTUYECKUH  Oapbep» sl JKHUBOT-
HbeIx. OOBIYHO 3Ta MpodieMa pemaercs Iy-
TEM yCTPOMCTBA IIYMO3ALIUTHBIX SKPAHOB I10
CTOPOHAM 3KOAyKa, KaK 3TO CIeJaHO Ha aBTO-
MobunpHOU mopore M-3 «YkpamHay, kM 170
(puc. 2), 9TO JOMOIHUTENBHO YAOPOKAET KOH-
CTPYKIHIO.

Ha Tepexoje JJid KUBOTHBIX U, COITIacHO Ha-
MM pacdyeTaM, BMECTO IMOJTHOLEHHOTO IIy-
MO3AIIUTHOTO JKpaHa MOHTHUPOBATH JIETKUE
OTPAKICHUS, 3aLIUIIA0IINE MOAXOAbI K KO-
IYKY U caM 3KOIyK OT CBETa aBTOMOOMIBHBIX
¢dap u B TeMHOE BpeMs CYTOK.

YuuThIBas, YTO aBTOMOOMJIbHAs JOpOra
I xareropum nomxkHa MMETh OCBEIICHHE II0
BCel MPOTSKEHHOCTH, MpECTaBiIsIeTcs Iierne-
c000pa3HbIM Ha MOAXONAX K SKOAYKY MEHSTh
CXEMy OCBEIIEHHS TakKUM O0pa3oM, YTOObI
CBET HE MeIlaJl )XMBOTHBIM, II€PEIBUTAIOIINM-
Csl B TEMHOE BpPEMs CyTOK, O€CIPEIsITCTBEHHO
MOJIb30BATHCS SKOAYKOM.

B o0mem Buze 1uis pewenus 3Toi 3agaun
BO3MOXHBI 3 BapHaHTa!

® YUUTHIBAs, YTO MHTEHCHUBHOCTH JIBHXKE-
HUS TPAHCIIOPTa B HOYHOE BpEeMs 3HAYUTEIb-
HO HIKE, 9Y€M B CBETIIOE BPEMS CYTOK, MOKHO
paccMOTPEeTh BApUAHT BKJIFOUECHUS OCBELICHUS
B MOMEHT NIPOXOXKICHUSI TPAHCIIOPTHOTO Cpeli-
CTBA 3a CYET YCTAHOBKM NaTUMKOB JIBH)KCHHS
Ha gopore Ha paccrostHun 800-1000 M oT KO-
JQyKa. JTO TO3BOJHUT HE TOJBKO O0OECIEUHTh

Puc. 2. Dxooyx na km 170 asmomodunvhot dopoeu M-3 « Vkpaunay, Kanyscckas obracmo
(URL: https://www.russianhighways.ru/upload/iblock/65b/ekoduk.jpg)

Kak BapuaHT, MOXHO HpPEIJIOKUTb HC-
noib3oBaHue Ha ydactkax mo 500-700 m 1o
U TOCJE KOAyKa MAaJOLIYMHBIX HOKPBITHH,
HampuMmep, Ha 11e0€HOYHO-MAaCTUYHOM ac-
(anpToOETOHE C BHICOKMM COAEPIKAHNUEM IPO-
OJIeHOH pe3uHBI. DTO MO3BOIUT CHU3HUThH YPO-
BEHb BO3JEHCTBUS IlIyMa HEMOCPEICTBEHHO

OJIarOTIPUATHBIC YCIOBHSI IJIS KUBOTHBIX, HO
1 00CCIICUNT BBITOTHEHHE HEOOXOTUMBIX Tpe-
OoBaHMil MO 00ECIIEUEHUIO OE30MaCHOCTH J10-
POKHOTO IBUKEHUSI.

® BTOpOIl BapuaHT — YCTPOWCTBO MOX-
CBETKU Ha 0aphepPHOM OTrPaXKJICHUU B pailoHe
MPOOJIEMHOI0 Y4acTKa C 3KOAYKOM C pa3Meliie-
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HHUEM BMOHTHPOBAHHBIX B IOJIOCHI Pa3METKU
JIOTIOJIHUTEJIBHBIX CBETHIIBHUKOB;

® TpeTHil BapwWaHT (TPAIUIIMOHHBIA, OI-
HAKO NpeACTaBILIOIINICS Hamboyiee 3arpar-
HBIM) — YCTPONCTBO CBETO3AILUTHOTO OIpa-
JEHUsI OCTAaTOYHOM BBICOTHI Ha TOAXOAAX
K DKOIYyKy M Ha CaMOM MCKYCCTBEHHOM CO-
OpY)KeHHH 0e3 M3MEHEHUs CXEMbI OCBEILCHHS
aBTOMOOWIBbHOM noporu. JlaHHbBIM BapuaHT
noTpedyeT yCTpOHCTBa Orpa)IeHHH, KOTOPbIE
OyayT pa3Memniatbcsi Ha KOHCTPYKIHSIX KOAY-
Ka ¥ CO3JaBaTh JOMOIHUTEIbHYIO HATPY3Ky Ha
HUX B CIy4ae BeTpa.

3aKjoueHue

VY4auThIBas M3JI0KEHHOE, CTAHOBHUTCSI O4e-
BUJIHBIM, YTO HaWOOJBIINNA PUCK THOCIHN JItO-
JIei B JIOPO’KHO-TPAHCIIOPTHBIX MTPOUCIICCTBHU-
AX C Y4aCTHEM XXHMBOTHBIX XapakTepeH MAJIsi
CKOPOCTHBIX aBTOMOOMJIBHBIX Jopor I u ua-
ctuuHo II kareropuu.

OcHOBHOM mpoOneMoil sBIsIETCS Hapy-
LICHUE YCJIOBUN OOMTAHUS TUKHX KUBOTHBIX
(pparmeHTanusi TEPPUTOPHUH), UTO XapakTep-
HO TMpH MPOCKTUPOBAHUH aBTOMOOMIIBHBIX
JIOPOT BBICHIUX KAaTETOpUH M AOpOr ¢ Tep-
CIEKTHMBHOH HHTEHCHUBHOCTBIO JIBUKCHMS
6omee 2000 aBT./CyT. BOIM3U MECT OOHUTAHWS,
MUTaHUsT ¥ PAa3MHOXKEHMS, ITyTeH MUTpPALUH
JUKUX KUBOTHBIX.

Haubonee 1enecoo0pa3HbIM ¢ 3KOJIOTHYE-
CKOH TOYKH 3peHHUsI SBIsieTCsl 00X0 0c000 OX-
paHSIEeMBIX TEPPUTOPHUIL; MECT OOUTAHHMS, TUTA-
HUSI M pa3MHOXKEHHS UKHX KUBOTHBIX.

B ciyuae sxoHOMHYECKOM Heleraecooopas-
HOCTU CTPOHUTEIHCTBA O0XOMOB HEOOXOIMMBI
00yCTpONCTBO TIEpECEUCHUH ITyTeH MUTPAIUH
KUBOTHBIX, YCTaHOBKAa JOPOKHBIX 3HAKOB,
MPEeAyNpPEeKJAOIUX O BEPOITHOCTH CTOIKHO-
BEHUsI C JKMBOTHBIM, YCTPOWMCTBO 3KOIYKOB
U JIDYTHX «3€JCHBIX» MEePeXOA0B JJIsl JIUKUX
JKHUBOTHBIX.
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AHAJIN3 3ABUCUMOCTHU CPEJHUX OIITOBBIX IEH HA BEH3UH

AH-95 OITEPATOPOB MOCKOBCKOT'O PETUOHA OT IOJTHON
CEBECTOUMOCTH JOBbIYH HE®THU

Tpury6 E.I1O.
Hayunuwuii pykosooumens: HAwenxo H.A.

Qunancosviil yrusepcumem npu Ipasumenscmee Poccutickott @edepayuu, Mocksa, e-mail: ekatrigub@m

JloxazaHO NpPEeAIOI0XKEHHE, YTO B MOJIEIH MApHOU Perpeccuy ce0eCTOMMOCTE JOOBIMH He(TH MMeeT Hemo-
CPE/ICTBEHHOE BIIHSHUC Ha CPEAHUE ONTOBbIC HIEHbI Ha OeH3uH AU-95. Ha 0CHOBE MOKBapTaIbHBIX CTATHCTHYECKUX
naHHbIX 2006-2016 rr. MOCKOBCKOTO PerroHa pacCuuTaHo 3Ha4YeHHE Kod(pUIMEeHTa JeTepPMHHALMN B PaMKaX MO-
Jenu. BrriBieHo, 4To 0CHOBHBIE oKa3aTenu kputepus dumnrepa He yIoBIeTBOPSIOT HepaBeHCTBO F < F xp, ciemo-
BATENIBHO, PErpeccop 00IafaeT COCOOHOCTIO OOBICHITh 3HAYCHHUS SHIOTCHHON MEPEeMCHHOM U crieru(uKanus
Mozenu kadectBeHHas. [Tocne nposenenust tecta lonadenna-Kanra HeoOXxonuMble HEPABEHCTBA BBIOIHSIOTCS
U CIIydaifHble OCTaTKH FOMOCKe#acTH4HbIe. B pesynbrare Tecra JlapBuHa-YoTCOHA OIEHKH ITapaMeTPOB — HECMe-
meHHble 1 3 dexruBHble. [IpoBeIeHHBIN aHAIN3 TOKA3a aIeKBATHOCT MOJICIH C 95 % BEpOSATHOCTBIO, OHA MOXKET
HCIIOJIb30BAThCS JUISl IPOrHO3UPOBAHMS 3HAYCHHUI CPEIHUX ONTOBBIX IieH Ha OeH3uH AU-95.

Moae

DEPENDENCE ANALYSIS OF THE AVERAGE WHOLESALE OPERATOR’S
PRICES OF GASOLINE AI-95 ON THE TOTAL PRODUCTION COST
OF OIL IN THE MOSCOW REGION

Trigub E.Y.

Financial University under the Government of the Russian Federation, Moscow, e-mail: ekatrigub@m

The assumption is proved that the cost of oil has a direct influence on the average wholesale price of gasoline
AI-95 in the model of pair regression. The value of the determination coefficient in the framework of the model is
calculated on the basis of quarterly statistics 2006-2016 in Moscow region. It is revealed that the main indicators
of the Fisher criterion does not satisfy the inequality F < Fcr, consequently, the regressor has the ability to explain
the values of the endogenous variable and the specification of the model is quality. The required inequalities are
performed and random residues are homoscedastic in the Goldfeld-Quandt test. As a result of Durbin—Watson
statistic, parameter estimates are unbiased and efficient. The model is adequate with 95% probability and can be
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KuiroueBble cjioBa: MojieIb NAPHOi perpeccuu, NPOrHo3 ueH Ha 6ensnH AM-95, aieKBaTHOCTH IKOHOMETPUYECKOiT
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used for forecasting of the average wholesale prices of gasoline AI-95.

Keywords: model pair regression, forecast of prices for petrol AI-95, the adequacy of econometric model

B coBpemenHoM wmupe paszHooOpas-
HBIC MaTeMaTHYCCKHE MOACIN AaKTHBHO
HUCIIOJB3YIKOTCA YYCHBIMH, 3KOHOMHCTAMH,
aHaJUTHKaMHU U T.I. BceBo3MoXxHBIE MaTe-
MaTHYECKUE MOJECIH LIUPOKO MPUMEHSIOT-
cs B Ou3HEece, SKOHOMHUKE, OOIIECTBEHHBIX
HayKaxX, MCCIECIOBAHUH SKOHOMHYECKOH
AKTUBHOCTH W Jake B HCCIEJOBAHUU IMO-
JUTHYECKUX MpoueccoB. C MOMOIIBIO 3TUX
Mojiesiel MOXHO chopMupoBaTh OoJiee moJ-
HOC€ MOHUMAHUEC CYHIHOCTH MHNPOUCXOAAIINX
B MHUp€ IPOLECCOB.

[Tockonbky Poccuiickas ®epepauus sB-
JSIETCSL  DHEPreTHUECKOM  CBepXJepKaBoil
¢ OOJIBIIMMH pa3BeAaHHBIMU 3aracamMu HeTH,
MIPUPOIHOTO Ta3a U YIS, TO OCOOCHHO aKTy-
aJIBHBIM BOIIPOCOM JUISl Hallled cTpaHbl CTallo
PACCMOTPCHUE TAKHUX MATEMATHYCCKUX MOIC-
Jiel, B KOTOPBIX, TAK WIA HHAYE, IPUCYTCTBYET
[IepEeMEHHas, CBsI3aHHas C IPOAyKTaMu Hedre-
ra3oBod TPOMBINIIEHHOCTH. B pabore mpen-
CTaBJIeH aHajJHM3 3aBUCHUMOCTH ONTOBBIX LCH

Ha OCH3UH OT MOJIHOW Ce0ECTOMMOCTH JJOOBIYU
(moctaBku) HEPTH.

Ha cerogusimamii neHb OJHON €IMHCTBEH-
HOM MOBCEMECTHO HCIOJIB3YIOIIEeHCs MareMa-
TUYECKON MOJIeNHN, KOTopasi Obl Ipeiiaraiach
JUTSE OOBSICHEHHSI MJTH TIPOTHO3a ONTOBBIX IIEH
Ha OCH3UH HE CyIIeCTByeT. B mepByto ouepes,
3TO CBS3aHO C TEM, YTO pacCMaTpuBaeTcst 00Jb-
I0€ KOJIMYECTBO Pa3HOOOpa3HbIX (DAKTOPOB,
¢1ab0 WM CHJIBHO BIIMSIONIUX HA CTOMMOCTH
oemsmnaa. K takuMm (akrtopam OOJIBIIMHCTBO
OKCTIEPTOB OTHOCAT: LIEHBI Ha HE(PTH, KypChHI
MHUPOBBIX BAIIOT, CIIPOC W TIPEIIOKECHHE Ha
OeH3MH, 00beMbI JOOBIYM HEe(PTH, HAJIOTH U JIp.

B cBsi3u ¢ TeM, uTO MHEHHS TIpOdeccuo-
HAJIOB B He(Tera3oBodl NPOMBIILICHHOCTH,
KOTOPBIC KAaCarOTCsl ONMPENCICHUS OCHOBHBIX
(akTopoB, (HOPMUPYIOIIUX IICHBI Ha OCH3UH,
pa3feaWInCh, TO KAKIOMY HWHIMBHIY IPH
paccMOTPEHUH MaTeMaTHIeCKOW MOJeNu He-
00XOIMIMO CaMOCTOATEIHHO BHIOMPATH TIPEo-
MIpeJIeIIeHHbIC TIePEMEHHBIE JIIST MOJICIIH.
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Craructuyeckast HH(GOpMAIUs JIJIs1 SJKOHOMETPUUCCKON MOJIEITH»

CraticTi4ecKue JaHHbIE /1711 9KOHOMETPUIECKOM MOJIeIIH

Kgapramnst Cpennue ontoBble 1ieHB! Ha OcH3uH AM-95 | [lomHas cebecTomMOCTh J0OBIUH (TIOCTaBKH)
oreparopoB MOCKOBCKOIO PerioHa, pyo/T TOHHBI HeTH, PYO.
1kB.2004 1. 17 365 2 341,30
1T kB.2004 . 17 894 2 536,60
I k8. 2004 . 17 768 2 443,70
IV k8. 2004 & 17915 2 532,20
1kB.2005 . 17 984 2 563,30
k8. 2005 17 980 2 539,10
I k8. 2005 17 548 3371,30
IVkB. 2005 17 487 3 282,60
[ xB. 2006 . 18 575 341540
1T kB. 2006 I:. 19 550 3967,70
I k8. 2006 T. 23 025 4 180,70
IVkB.2006 . 19475 3851,80
I xB.2007 & 17 450 3 724,50
1T k8. 2007 . 21 650 4227,80
I k8. 2007 . 22225 4 692,80
IV k8. 2007 . 25 500 5115,70
[ xB.2008 . 22 600 5236,40
1T k8. 2008 . 28 600 6 106,30
I k8. 2008 29 700 6 200,00
IV k8. 2008 . 18 400 4 169,00
1xB.2009 1. 18 750 3 663,20
I k8. 2009 . 25150 42717,70
I kB. 2009 T 27950 4 977,70
IV k8. 2009 & 23 075 5105,90
1xB.2010 ¢ 24 350 512420
IkB.2010T 27 650 5322,70
Il ks. 2010 27 450 5420,20
IVks. 2010k 27675 5 838,10
IxB. 2011 28 325 6411,30
Iks. 2011 33067 6 815,30
Ml ks. 2011 & 34 832 7 007,20
IVks. 2011k 32543 6 986,50
IxB.2012 31083 7 604,30
IIkB.2012 1 33433 7313,30
I ks. 2012 1. 37514 8217,60
IVks. 20121 34617 8273,10
IxB.2013 1 32743 7 987,20
Mks. 2013 32 186 7 945,40
Ml k. 2013 . 39 800 8 405,20
IVks. 2013 33 000 8 846,40
IxB.2014 38 053 9129,10
M ks. 2014 39 640 9 247,90
I ks. 20141 40 560 9 264,50
IVks. 2014 41293 8 756,20
[xB. 2015 41387 10 296,50
Mks. 2015t 43 040 10 852,30
I ks. 20151 45227 10 354,90
V. 2015k 41533 9 368,40
IxB.2016 T 43 667 8 380,40
IIks.2016 T 44267 10 040,90

IIpumeuanue. Tabnuia cOCTaBICHa aBTOPOM Ha OCHOBAHHMU CTATHCTHYCCKHUX JTAHHBIX C OQHUIIH-
aJbHBIX caiiToB [1-4].
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Omnpenennum, Kak OCHOBHBIE (aKTOpHI,
BIMSIIONINE Ha I[IEHbl HA OCH3WH, CTOMMOCTb
CBIPbSI, U3 KOTOPOTO JiejaeTcsi OCH3MH, a TaKKe
€ro TPaHCIIOPTHUPOBKA /O MOCTABIIMKOB. [lo-
CKOJIbKY, ITOKa3aTellb IMOJIHOW cebGecTOMMOCTH
M00BYHM (TIOCTaBKH) HE(PTU BKIFOYAET B ceOs
yKa3aHHbIC 3aTparbl, TO HEOSCIOYBECHHBIM
OyZeT MpenrnoyioKeHnue, 4To ceOecTOMMOCTb
n00b4M (TIOCTaBKH) HE(YTH MMEET Herocpe-
CTBEHHOE BJIMSIHUE HA CPETHHE ONTOBBIC [[CHBI
Ha 6en3uH. CommacHo onpeaenenuto, «llomHas
ce0ecTonMOCTh TOOBIYN (TTOCTaBKHM) HEPTH —
BBIp2)KCHHBIE B JIEHEXXHOH (opMme TeKyIne
3arparel He(dTemnoObIBalOIe OpTraHU3aluu
(oTpacnun) Ha pa3pabOTKy M IKCILTyaTallUIO He-
(bTIHBIX MECTOPOXKICHHMIA, BKIItOUAst: OypOBEIC
paboThl, yrpaBieHUEe ABMKEHUEM >KUAKOCTEH
U Ta3a B IiacTe K 3a00M dKCIUTyaTalluOHHBIX
CKBQ)KMH, TIOJILEM YKHUJIKOCTEH 110 CTBOIY CKBa-
JKUH Ha TOBEPXHOCTH, JBIKEHHWE HE(PTH OT
YCThsSI CKB&XWH J0 HEPTECOOPHBIX IMyHKTOB
Y 10 TIYHKTOB CJIa4¥ MOTpeduTemsiM» [5].

PaccMoTpuM KOHKPETHBIN TIpUMeEp, TIe 3a
OCHOBY JIJIsl pac4éToB ObUT B3T MOCKOBCKUI
PETHOH B COOTBETCTBYIOIIHE JJISl HErO JaHHBIE
CPEIHMX ONTOBBIX IIeH Ha OeH3uH AU-95 orme-
paropoB MOCKOBCKOTO perMOHa 110 KBapTaiaM
2006-2016 1T, a Takke TMOITHYIO CceOeCTOu-
MOCTb J0ObkIun (TIocTaBku) HeDTH (Madbauya).

Takum 00pazoM, B MOJIENH PacCMOTPHUM
CIIC/IYIOIIUE [IEPEMEHHBIE!

1. Cpennue ontoBbie 1IeHBI HA OcH3UH Al-
95 oneparopoB MocKoBCKOTO perrona (pyo/T).
B Mopenu ontoBast ieHa ABIISIETCS DHIONCHHOMU
IIEPEMEHHOM.

2. [lomHas cebecTomMOCTh MOOBIYH (ITO-
CTaBKH) TOHHBI HeTH, pyd. CebecTommMocTh —
MIpeIoTIpeIeIIeHHAs TIepeMeHHas!.

OcHoBHass nenb pabOTBl — TOCTPOCHHE
MOJIETI TApPHOH perpeccur Ha OCHOBE MCXO[I-
HBIX CTaTUCTHUYECKHUX JIAHHBIX M MPOBEICHUE
aHalM3a JTAaHHOM MOJEeNTM Ha KauyeCTBEHHOCTD,
aJICKBaTHOCTb, COOTBETCTBHE yCIIOBUSIM TEOpe-
Mbl ["aycca-MapkoBa U BO3MOKHOCTh COCTaB-
JICHWE POTHO3a B paMKaX pacCCMOTPEHHOH MO-

nenu. s peanu3aiuy ey nocae10BaTeIbHo
BBITIOJIHAOTCA COOTBCTCTBYIOIIHE OTAIlbI.

CocrapisieM creliu(pUKaIMI0 JTUHEHHON
MOJIEJIM TAPHOU PErPECCUU:

2 :a0+a1xt +u

E (u,] x,)=0
E(u,|x)=0"
0<aq,

e y, — 3HAYCHHUS CPEIHUX ONTOBBIX IIEH Ha
oensun AU-95 oneparopoB MOCKOBCKOTO pe-
THOHA, X! — TOJIHAS Ce0EeCTOMMOCTEL JOOBIUM
(MocTaBK¥) TOHHBI HEPTH, Ut — CydaiHas Be-
JIMYUHA,

BbiienuM U3 JaHHBIX KOHTPOJIHUPYIOIIYIO
BBIOOPKY:

IT kB. 2006 I. 19 550 3 967,70
IIT xB. 2007 . 22225 4 692,80
IT kB. 2009 . 25150 4 277,70
IkB.2010T 24 350 5124,20
ITkB. 2013 1. 32186 7 945,40

OcranbHast 4acTh MaccuBa — 3T0 00y4aro-
11ast BEIOOpPKA. .

C nomompto ¢ynkmuu JIMHEWH B MS
Excel nmonydnm marpuily OleHOK MapaMeTpoB
METO/IOM HauMEHBIIINX KBAIPATOB, T7E MOTHAs
ce0eCTONMOCTh JTOOBIYM (ITOCTABKM) TOHHBI
He()TH COCTaBISET MacCUB W3BECTHBIX ITIepe-
MEHHBIX X; CpEJHHE ONTOBbIE LICHbI Ha OCH3UH
AU-95 oneparopoB MOCKOBCKOTO pernoHa —
MaccuB nepeMeHHbix Y. [lomydarcs ciemyro-
e pe3yNbTaThl:

3,488277207 7461,005702
0,131267601 860,7872125
0,936353546 2292,414141
706,1661337 48

3711017851 252247804,5

Otcrona, OLIeHEHHAs! MOJIEJIb UMEET CIIETy-
FOLIUHA BUI:

yt=T461,0057 +3,48828 X x, +u,
(5, =860,7872125) (5. =0,131267601) (o, =2292,414141)

3HavueHne KOA(PQUIMEHTA JIeTePMUHAIUH
B pamkax mojenu coctaBisier 0,94. Tak kaxk,
R2>0,8, T0 X, 00aaeT CUIIbHBIM BIHMSAHUEM
Ha y, & 3HA4YUT, 3HAYEHUs CPEIHHUX ONTOBBIX
neH Ha OemsuH AM-95 omeparopoB Mockos-
CKOT'O PETHOHA MOYTH ITOJHOCTBIO OOBSICHSIOT-
Cs 3HAYCHUSIMU TIOJTHOM ce0eCTOMMOCTH 10OBI-
4# (TIOCTaBKH) TOHHBI HE(TH.

CornacHo  HMCIMOJIB30BaHHBIM — pacueTam
OCHOBHBIC T[IOKa3aTeau st kpurepus Du-
mepa TakoBel: F =747,4601, a Fxp = F.OBbP.
I1X(0,05;1;48) = 4,042652. T.x. HEpaBEHCTBO
F <Fkp He BBIMONHACTCSI, TO MOXHO CJIENAaTh
BBIBOJI O TOM, YTO Ka4e€CTBO PErpecCHH YIOB-
JICTBOPUTEIBHO, PETPECCOP B PaMKax paccma-
TpUBACMON MoOJeH 00JIaJlaeT CIIOCOOHOCThIO
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OOBSICHITh 3HAYCHUS SHIOTCHHOM IEPEMEHHOM
Y, ¥ clienr(HKaIKs MOJIENN Ka4eCTBEHHAS.

ITockoneKy nocie nposeneHus Tecra lonn-
(henma-KBanTa HepaBeHCTBA:

GQ =0,5356 < Fxpur =2,0144

1/GQ = 1,8663 < Fxpur = 2,0144

CIIPaBEJIMBEI, TO HET OCHOBAaHHUS II0Jararh,
YTO TPEANOCHIIKA O TOMOCKEIACTHUYHOCTH
CIIy4yallHOTO OCTaTKa B MOJENIM HeaJeKBaTHA.
B manHOM ciydae cirydaiiHble OCTaTKH B MO-
JIeJT TOMOCKETaCTUYHEIE.

B pesynbrare npoBenenus tecra Jlapsuna-
YoTcoHa TOJXYYHIIOCh, YTO 3HAYEHHE IMTOKa3a-
tens craructuku DW = 1,6841 nomano B moj-
MHOKECTBO M3=(du; 4-du) = (1,59; 2,41),
u runoreza H: Cov (ui; uj) =0 npu j=i-1
anekBarHa. OTCioma, CilemyeT, 9To B paccMa-
TPUBAEMOM SKOHOMETPUUYECKON MOJIENH OlIeH-
KM TapaMeTpOB TOMY4YEHBl HECMEIIeHHBIE
1 Y3 PEeKTHBHBIE.

Ha ocHoBanuu mpoBeneHHON mpoBep-
KM MOJICJIA Ha aJIcKBAaTHOCTh M CHOCOOHOCTh
K TPOTHO3UPOBAHUIO 3HAUCHUU DSHIOTCHHBIX
MEPEeMEHHBIX IO OILICHEHHON HSKOHOMETpHYe-
CKOM MOJIETM yCTAaHOBJICHO, YTO BCE 3HAUCHUS
SHJOTEHHBIX IMEPEMEHHBIX W3 KOHTPOIHPYIO-

HIMX BBIOOPOK MOMAajH B COOTBETCTBYIOIIUEC
JIOBEPUTENIbHBIE MHTEPBAIbI. JTOT (akT o03-
Ha4yaeT, dYTO paccMaTpuBaeMas OIIeHEHHas
MOJEeNb ajiekBaTHa ¢ 95% BepOSTHOCTHIO,
a 3HAYMT, OHA MOXKET OBITh MCIIOJIH30BAHA JIJIS
M3ydeHUs: OObEKTa OpWUTHHANA, 4 WMEHHO:
NPOTHO3a 3HAYCHUI CPEAHUX OMNTOBBIX LECH
Ha OensuH AUM-95 omeparopoB MOCKOBCKOTO
pEeruoHa 1O MOJIHOM Ce0eCTOMMOCTH JTOOBIYU
(TocTaBKM) TOHHBI HEPTH.

[Tony4yeHHast MOZIETTh MOXKET OBITh HCIIONb-
30BaHa 3aWHTEPECOBAHHBIMHU JIMIIAMH, TaKH-
MU Kak, HampuMmep, KOMIaHHH, TOCYIapCTBO,
MIPEIPUSATHUS IS peaTH3alid CBOMX KOMMEp-
YECKHX LieJICH 110 KOHKPETHBIM cyObekTaM PO.
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JlaHHas cTaThs MOCBSIICHA AHAIN3Y BO3MOKHOCTEH HCIIONB30BAHMS METOJd MHTETPAIbHBIX YPaBHEHHI AT
OLICHKH XapaKTEPUCTHK PacCesHUs 0ObEKTOB, HMEIOIIUX CIOKHYIO (hopMy. JlaloTCs IPEAIokKEHUS IO TOMY, YTOOBI
BMECTO MCIIOJIb30BAHUS KIACCHUYECKOI0 METOJa MOMEHTOB IPH PEIEHUH UHTErPAJIIbHOIO YPAaBHEHHS, IPUMEHSATh
KOMIUICKCHBIN MyJBTHIIONBHBIN JIy4eBOH CI0oco0, 0a3UpyIOmuUiicss Ha BBEACHUH COBOKYIHOCTH JIydeil, KOTOpbIe
npeacTaBisioTes Kak GyHkuus [abopa 1o rpaHuIAM pacceuBaTeNei, IpU TOM YMEHbIIAeTCs pa3Mep aHalIUu3Hpy-
eMoii Marpulbl umrenancos. Korna npoBoguTcst MOAEINpPOBAaHUE PACCESHUS PAIMOBOJIH HA 00BEKTAX C UCIIOJIb30-
BaHUEM METOJ[a HHTETPAIBHEIX YPaBHEHUH, TO BO3MOXKHO HCIIONIB30BaHUE ABYX CIIOCOOOB: HAa OCHOBE METOZA IIPO-
CTEHIINX KOMIIOHCHTOB U AU(PaKIMOHHOTO. [IepBbIil MOAX0/ CBA3AH C TEM, YTO 0OBEKT MOKET OBITh IIPCACTABICH
B BHJIC COBOKYITHOCTH KOMIIOHEHTOB, HMEIOIuX npocteie hopmbl. Korna ucrnomnbyercst qudppakOHHbINA TTOAXO0,
TO 0OBEKT PAaCCMATPHUBAIOT KAK TEJIO, UMEIOLIee CIOKHYIO (popMy, Ha HEM HIET PacCessHHEe PaAUOBOIIHEL

KuroueBrble ciioBa: paccesinie paauoBOJIH, HHTEIrPpaJibHOEC YpPaBHEHHE, ;mcl)palcmm

THE CHARACTERISTICS OF SOLUTIONS OF INTEGRAL EQUATIONS

Filimonova Yu.E.
Voronezh institute of high technologies, Voronezh, e-mail: dzhuliafilimon@yandex.ru

This paper analyzes the possibilities of using the method of integral equations for the estimation of scattering
characteristics of objects having complex shape. Proposals are given that instead of using the classical method of
moments solution of integral equations, applied complex multipole beam method based on the introduction of a set
of rays, which are presented as a function of the Gabor at the borders of the lens while decreasing the size of the
analyzed matrix of impedances. When the modeling of radio wave scattering on objects is considered the method of
integral equations can be used in two methods: a method based on the simplest components and diffraction. The first
approach is that an object can be represented as a set of components having simple shapes. When using a diffraction

approach, the object is considered as a body having a complex shape, it is the scattering of radio waves.

Keywords: scattering of radio waves, integral equation, diffraction

VYpaBHeHus: MakcBeijia NPUMEHSIIN YXKe
JOCTAaTOYHO [JAaBHO JJII PEIICHUS Pa3HbIX
MPAKTUYECKUX 33/1a4 U UX MOXKHO paccMaTpu-
BaTh JUIg OOWIEro ciydyash Kak OJHU M3 IMOJ-
XOJ/10B, KOTOPBbIE€ UCIOJB3YIOTCSA B MPOIEccax
00y4YeHHsI CTYIEHTOB OCHOBaM DIIEKTPOANHA-
MHUYCCKUX METOJ0B, KOTOPBIC HAIIPaBJICHBI Ha
aHaJM3 PaauOBOIH U 0COOEHHOCTEH TOTO0, KaKk
OHU B3aUMOJICUCTBYIOT C IPOU3BOJbHBIMU TE-
namu. HeoOXoquMo OTMETUTH, ITPU ATOM, YTO
BO BCEX COBPEMEHHBIX MaKeTax MporpaMM-
HOTro oOecrieueHusi, KOTOpbIe CBSA3aHbI C OCY-
LIECTBICHUEM 3JIEKTPOMArHUTHOTO MOJEINH-
POBaHHUsI BXOAAT COOTBETCTBYIOIIME HAOOPBI
BBIPaKEHUI.

Hcxons w3 BEIIECKa3aHHOTO, OOIBIIOE
MHOXXECTBO MPUWIOKEHUN ONPEIENISIETCS] HEMO-
CPEICTBEHHBIM MNPUMEHEHHEM TaKUX YpaBHE-
HUW WU YIPOIIEHHBIMU MOJX0IaMHU, KOTOPbIE
JTAI0T BO3MOYKHOCTH JUISI YCKOPEHMS BBIYHC-
JIEHUH, HO JEHCTBYET OIPENEIEHHOE YHUCIIO
orpanuueHuil. [1omoOHbIC TPUTOKEHUS COmep-
Kar B cebe MOIYNH I MTPOEKTUPOBAHUS aH-
TEHH [5, 6], aHaTM3a PacIpOCTPAHCHIS PAIHO-
BOJIH [8, 9], OIIEHKM XapaKTEPUCTUK CUCTEM
CBSI3H, PaIapoB, OOPTOBBIX AaHTEHHBIX CHCTEM,
“H(PAKPACHOTO aHaIK3a, MPOSKTUPOBAHUS
oOTeKarenei u zp.

B npaktuydeckoi BEIYMCIUTENBHON dJIEK-
TPOAMHAMHUKE YaCTO UCTONB3YIOT METO MO-
MEHTOB, €0 MOXXHO BBIBECTH H3 YpaBHEHUI
Makcgeina. Ha ocroBe Toro, uto nuddepen-
UAITBHBIM 00Pa30M MPECTABISIOT TAKHE BbI-
paxeHus, NPUMCHAIOT IMPOCTBIC BEKTOPHLBIC
(GbopMyJibl U BBOISAT CKaJISIPHbIC U BEKTOPHBIC
JNIEKTPUUECKHE W MarHUTHBIC MMOTCHIUAbI,
3areM JIeJaroT BBIBOJ YPaBHEHUH, comepiKa-
HIMX TOTCHIIUATBI.

MBI MO’KEM UCTIONIb30BaTh TPAHUYHBIE YC-
JIOBUS C TEM, YTOOBI BBIBECTH MHTETPAJIbHBIC
YpaBHCHUSA, OIMUCBIBAONIUE ISJICKTPHUYCCKHUEC
1 MardiuTHBIC I10JIs.

Baxno IIOHUMATh, 4YTO MCTOJ MOMCHTOB
B OOBIYHOM €T0 NMPUMEHEHWUW HE Bcerma d¢-
(GeKTUBEH MpHU Mpoleccax MOACTUPOBAHHUS
SIIEKTPUUCCKH CPEIHUX WM OONBIIMX Tel,
MOCKOJIbKY HaM HE0O0XOIMMO, YTOOBI XpaHU-
JIaCh TIOJIHAS MATPUIlA UMIICAAHCOB, OMHUCHI-
BarolIast 0ObEKT.

Kpome TOrOo, HEOOXOMUMO XpaHUTh HH-
dopmanuio o 6azucHbIX PyHKIUAX. [ToaTOMY
MpUMEHEHHEe OOBIYHOTO METOJla MOMEHTOB
OyzeT HEBO3MOXKHO.

Bo MHOrMX ciy4asx B PELICHHS BXOJST
JIUIIb TOJIBKO YIICHBI, KOTOPHIE OIKCHIBAIOT
OJIMKHIOK 30HY, MBI UCXOJHUM IIPH STOM, YTO
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3HAYEHUE MAaKCHUMAaJIbHOTO PACCTOSHUS, KOTO-
poe Oyner pas3nensTh 0a3uCHbIC M MPOOHBIC
(GyHKIMH, cocTaBisieT mopsaka 1/4 IHHBI
BOJTHBI.

Hpyrue moaxombl, B KOTOPHIX paccMa-
TPUBAIOT TpeuMyInecTBa 1o 3PPEKTUBHBIM
OIICHKAM TPH MPOBEIACHUH OBICTPBIX MaTpUY-
HO-BEKTOPHBIX BBIYUCIICHHM, CBSI3aHBI C HC-
I10JIb30BAHMEM KOMILJICKCHOTO MYJIBTHIIONb-
HOTO JIy4eBOro crocoba, Oaszupyromierocs
Ha BBEJICHUU COBOKYITHOCTH JIy4€H, KOTOPbIC
MIPENCTABIAIOTCA Kak (yHkius [abopa 1o
TpaHMIIAM paccewBarelniei, P dTOM yMEHb-
maeTcsi pasMep aHaJUu3UpPyeMOH MaTpHIIbL.
CyliecTByeT Takke KOMOWHAIHS KOMILIEKC-
HOTO JIY4€BOTO MCTOYHUKA U METOJ[a MOMEH-
TOB, YTO BEJIET K OBICTPBIM MaTPUYHO-BEKTOP-
HBIM BBIUHCJICHUSIM Ha OCHOBE HAIIPABJICHHBIX
XapaKTePUCTUK MUCXOIHBIX JIyUeH.

dopMHupoBaHHE MHOXECTBa MakKpoba-
3UCHBIX (PYHKITUH UAET TAaKHM 00pa3oM: MBI
n3ydaeM OJIOK M30JMPOBAHHBIM METOIOM OT
OCTaJIbHBIX KOMIIOHEHTOB TE€JI, U OIpEeIIcH-
HbIE HCTOYHUKH, PACIIOJIATal0T BOKPYT TaKO-
ro Onoxa.

Kornma mpoBoauTcsi MopenupoBaHue pac-
CesTHUS PAJIMOBOJIH Ha 00BEKTaX C MCIOJb30-
BaHMEM METO/Ia WHTETPAbHBIX YypaBHEHUH,
TO BO3MOXKHO INPUMEHEHHUE JBYX ITOAXOIOB:
Ha OCHOBE METO/la NMPOCTEHIINX KOMIIOHEH-
TOB ¥ TU(PPAKIIOHHOTO.

[lepBbIil TOAXOM CBSI3aH C TEM, YTO O0b-
€KT MOXET OBITh MPEJCTABICH B BHUJIE COBO-
KYIMHOCTH KOMIIOHEHTOB, MMEIOIIUX IpPO-
cteie (opMBI. DTO MOTYT OBITh IUIACTHHBI,
rapajieyenunenbl, dSJUTHIICOUIBI, yYaCTKH
BOJTHOBOJIOB, BXOJISIIIIX B COCTAB Pa3HBIX IIe-
el MUTaHus B aHTEHHO-(PUIEPHBIX TPAKTaX,
CBUY-yctpoiicts u ap. [7, 4]. Ha ocHoBe ma-
TEMaTHYEeCKOTO MOJICIMPOBAHUS MOXHO pac-
CMaTpUBaTh XapaKTCPUCTUKU pacipocTpa-
HEHUS BOJH BHYTPH aHTCHHO-(DUICPHBIX
TPaKTOB, IIPH YUETE UX U3THOOB M OTPAKCHHUI
pPaaroBONH OT 00BEKTOB, KOTOpPHIE pa3Melna-
I0TCSI BO BHYTpPEHHEH o0iiacTh BOIHOBOJA.
Hampumep, B BOJTHOBOAE MOXKHO ITOMEIIATh
pasHble AuadparMbl, 30H/bI, MIEIH.

CyIIecTBYIOT BO3MOXXHOCTH JIJIsl IIPUMe-
HEHUS METO/Ia UHTETPAJIbHBIX YPaBHEHUH MTPU
OTIPEJICIICHUH MOJANbHBIX KOI(PPHUIIUECHTOB
BOJIH, KOTOPBIE PACIPOCTPAHSIOTCS BO BHY-
TPEHHUX 00JACTIX MOJBIX CTPYKTYP, U pacue-
TOB MIX COOCTBEHHBIX YHCEN (KOT/a perraeTcs
BHYTPEHHSIS DJIEKTPOMHAMUYECKAs 3a/1a4a).

MOXHO OTMETHTH HEKOTOpBIE KPUTEPUHU
JUTSL TOTO, YTOOBI OMPEACINUTh MPUMEHUMOCTh
JICHCTBYIOIIUX METOJOB TPU PEIICHUH 33134
paccestHUsl paMOBOIH Ha BOJHOBOJAX, Xa-

paKTepU3yIOIMMHUCS pa3HBIMHU TOTIEPEUYHBIMU
cedeHus MU 1 popmamu:

1. Db hHeKTUBHOCTh HCIIOJIB30BAHMS CIIO-
co0a 1 BOJTHOBO/AA, MMEIOIIETO TIPON3BOIb-
HYI0 (opmy;

2. Hamnaue cioco6a, O3BOIISOIIETO BhI-
YHUCIIATH MEPBbIE HECKOJIBKUX MO, KpOMe OC-
HOBHOI MOJIBI;

3. Hannume cmocoba BBIUMCIEHUST pac-
MpeneneHusl  AIeKTPOMArHUTHBIX  TIOJEH,
a TakXe KPUTUYECKHX BOJHOBBIX YHCET
B BOJTHOBO/IE;

4. TounocTts coco0a;

5. Hanuume (QyHKIMOHUPYIONUX KOM-
MBIOTEPHBIX IIPOIPAMM.

Ecanm mpoBecTn aHamu3 COOTBETCTBYIO-
HIell JIUTepaTyphl, TO MOXKHO YOIUTHCS, YTO
METOJ] MHTETpajbHBIX ypPaBHEHHH B OYEHBb
OONBIIIOM dYHCIIE CIyd9aeB MOXKHO CUYUTATh
YIOBIIETBOPSIONINM YKa3aHHBIM KPHUTEPHUSM,
3TUM MOXHO OOBSCHHUTH €ro aKTHBHOE WC-
MOJIb30BaHME TIPH IMpolleccax MOJEITHpPOBa-
HUS pPa3HbIX aHTCHHO-(QHIEPHBIX YCTPOUCTB.

Korma wucnone3yercst nudpaxquOHHBIN
MOJXOA, TO O0BEKT PaccMaTpUBAIOT Kak Telo,
UMerolee CIOKHYI (OpMy, Ha HEM HJICT
paccesHne paauoBOJdHBI [2]. Meron wuHTe-
TPaJIbHBIX YpaBHEHUH TPH aHAIIM3e CIIOXK-
HBIX O0BEKTOB, SIBISIETCS JOBOJIHHO TPOMO3I-
KHM IIOIXOAOM, B HEM TpeOyroTcst OOnbIIne
pecypebl. Eciim mpoBOAUTH paccMOTpEeHUE
CTPYKTYP, IPEICTABISIOUINX COOOH Tena Bpa-
mienus [10], To TOBOJIBHO YAAYHBIM MOKHO
CUMTaTh KOMOMHAIIMIO METOa MHTETPATbHBIX
ypaBHEHUH ¥ coOcTBeHHBIX (yHKuH [10].
OcHOBHasT 0COOCHHOCTH TPHW ITOM CBsI3aHA
C YIJIOBOW WJIM a3UMYTAJIBHOM KOOPAMHATOU
¢. C ucronp30BaHUEM TaKOH KOOPAMHATHI
UJET pa3yIoKEHNE UCKOMBIX IOJIEH, KaK U IIPU
MCIOJIB30BAHUN MeTO/1a COOCTBEHHBIX (PyHK-
uui 1o psaam Oypee, U I0Jy4aeTCs HE3aBU-
CHUMOCTB T0JIeH OT/IETIBbHBIX TAPMOHHUK B CHITY
OPTOTOHAJILHOCTH. DTO JaeT BO3MOXXHOCTH
JUTST KaKIOM W3 a3WMyTalbHBIX TapMOHHK
CJIeNaTh MOCTPOCHHUE CPABHUTEIBHO MPOCTO-
O MHTETPAJIHHOTO ypaBHEHHs, KOTOpOE pe-
HIAI0T YUCIeHHBIM oOpa3oM. [lpu sTom naet
YMEHBIIIEHHE pPa3MEPHOCTH paccMaTpuBae-
MOM AJNEKTPOJMHAMUYECKOHN 3a/1a4i U MPOHUC-
XOJUT yMEHBbIICHNE TPEOOBaHUI K pa3Mepam
MalIMHHOW TaMSATH W BPEMEHHU pPacdyeToB Ha
KOMITBIOTEPE.
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MMPOBJIEMBI U3BMEPEHUSA XAPAKTEPUCTUK PAJIMOBOJIH
B MOBUJIBHBIX CUCTEMAX CBA3U

Yaiika O.I.
Boponesicckuti unemumym svicoxkux mexronoeutl, Boponeoic, e-mail: tchajkaolg@yandex.ru

Pabota nocsmieHa IpOBEICHUIO aHATH3a BOSMOXKHOCTEH OIpEeNIeHHs CBOMCTB PaJHOBONH U IEKTPO-
MarHUTHBIX MOJICH Ha 0a3e M3MEPEHHH B MOOMIIBHBIX CUCTEMaX CBSI3H, KOTOPbIC Pa3BUBAIOTCS B FOPOAAX U HPH-
TOPOJHBIX 30HaX. PaccMaTpuBanach cxeMa pacloiIOoKeHUs! 6a30BON U MOOHMIBHBEIX CTAaHIHU B CUCTEME CBSI3H.
IIpoBoxunoch cpaBHEHHE PE3yNbTATOB PACUETHHIX (HA 0a3e TydeBOrO METOAA) M DKCICPHMCHTANbHBIX JaH-
HBIX IIPU U3MEHEHMU MECTOIOJIOKEHUS BJIOJb YIUILbl MOOMIBHBIX CTAHIMHA B 3aBUCHMOCTU OT yBEJIMYEHHS
KOOpAMHATHL. B TydeBoi MOJeNN He yUUTHIBAIKNCE Ipolecchl Tuddy3HOro paccesHus pagroBoiH. CpaBHEHHE
pe3yIbTaToOB Ha OCHOBE TCOPETHYECCKOM METOAMKH M Ha OCHOBE DKCIEPHMEHTA IOKA3aJ0, YTO IOIydaeMoe
cpejiHee 3HaYeHHe NorpemHocTu papHo 1,2 1b, a nonyuaemMoe MakCHMalbHOE 3HaYE€HHE ITOTPEIIHOCTH HE JaeT
NpeBbllIeHNE 3HaueHui B 2 1b.

KuroueBble cJioBa: MOOMJIbHBIE CHCTEMbI CBSI3H, nyqesoﬁ METOA, MOrpPeuIHOCTb, PACIIPOCTPAaHEHHE PAIHOBOJIH

THE PROBLEMS OF MEASURING THE CHARACTERISTICS OF RADIO
WAVES IN MOBILE COMMUNICATION SYSTEMS

Chayka O.G.

Voronezh institute of high technologies, Voronezh, e-mail: tchajkaolg@yandex.ru

The paper is devoted to analysis of possibilities to control the properties of radio waves and electromagnetic
fields on the basis of measurements in mobile communication systems that evolve in urban and peri-urban areas.
The layout is considered of the base and mobile stations in the communication system. A comparison was made of
the results of calculation (based on a ray-tracing method) and experimental data changing the location along the
mobile stations depending on the increase in coordinates. In the radiation model does not consider the processes of
diffuse scattering of radio waves. The comparison of results based on theoretical methods and on the basis of the
experiment showed that the resulting average error is equal to 1.2 dB and the resulting maximum error value does

not exceeded 2 dB.

Keywords: mobile communication system, the ray-tracing method, the error propagation of radio waves

Ha nacrosmmii MOMEHT c(OpMHpPOBaHBI
1 aKTUBHBIM 00pa3oM MPUMEHSIOTCS JUIsl pas-
JIMYHBIX pe€aJIbHbIX HpI/IJIO)KeHI/Iﬁ MHOKECTBO
puOOpOB, B KOTOPBIX HCHOJB3YIOTCA IS
TOTO, UTOOBI TepeaaBaTh HHHOPMAIIUIO, PaIH-
OBOJIHHI [6, 4].

DNeKTpOMarHuTHOE ToJe Uil COBpe-
MEHHBIX TEOPHH CUMTAIOT KaK TeH30D, B KO-
TOPOM COCTABJISIIOIIME TaKHe: COCTaBIAIO-
M€ HANPS)KEHHOCTEW MAarHUTHOTO MO,
COCTaBIAIONINE HAMPSIKEHHOCTEH IIeKTpH-
YEeCKOTO TOJIs, U €Ie AJIEeKTPOMarHUTHBII
MMOTEHIHAaJl, Pa3MEPHOCTh KOTOPOTO paBHA
YETHIPEM.

Llenpro maHHOW Pa0OTHI SBISETCS IIPOBE-
JICHUE aHaJn3a BO3MOXKHOCTEH OmNpeaeneHust
CBOICTB PalMOBOJH U ANIEKTPOMArHUTHBIX T10-
neit Ha 0a3e U3MepeHUil B MOOMIIBHBIX CUCTE-
Max CBsA3H.

B caywadax onpeaeneHus JalbHOCTEH
0 PagUOCHCTEM, TMPHUMEHSIOT MPUHITUIIEI
W3MEpeHUsT BPEMEHHBIX WHTEPBAJIOB 3a-
Mma3JablBaHusl paguocurHanoB. lloxxomsl,
CBS3aHHBIE C TEM, YTO HM3MepseTcs Aaib-

HOCTh, UCXOJAT M3 OCHOBHBIX MapaMeTpoB
curHaios [5].

AHau3 MoKa3bIBaeT, YTO MOXKHO OBITH BBI-
JIEJTUTh TaKHe CIIOCOOBI M3MEpPEHUH: CBSI3aH-
HBIE C aMIUTMTyAaMH, (asamMu WIH YacToTa-
mu [9, 1].

Ha puc. 1 uzoOpakeHa cxema pacroio-
JKeHust 0a30BOM 1 MOOWIBHBIX ctaHnuil (MC)
B cHCTeMe CBsi3u [2, 3].

Ha puc. 2 npuBejieHbl pe3yibTaThl CpaB-
HEHHMsI paCYCTHHIX (HAa OCHOBE JIy4YeBOTO Me-
TOMA) W IKCIEPUMEHTAIbHBIX JaHHBIX IMPH
M3MEHEHWHW MECTOIIOJIOKEHUSI BAOIb YIH-
16l MOOMJIBHOW cTaHIUU | C yBelHYeHHEeM
KoopAauHaThl X. llorpenrHocTs pacueTHBIX
W U3MEPEHHBIX JaHHBIX, IS HATISTHOCTH,
npejcTaBiieHa B TaOk. 1, Kak U3 Hee BUJHO
cpeanee 3HaueHue omuoku A = 1,12 ab.

Ha puc. 3 mpeacraBieHo cpaBHEHHE pe-
3yJIBTaTOB DKCIIEPUMEHTA 10 puc. 1 ¢ pacder-
HBIMH JTaHHBIMU, TIPH 3TOM CpeHee 3HaueHue
ommOku A = 1,29 nb (tabm. 2).

Ha puc. 4 npencraBieHo CpaBHEHHE pe-
3yJIbTAaTOB JKCIIEPUMEHTA 10 puc. | ¢ pacyer-
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HBIMU JTAHHBIMH, TIPH 3TOM CpeIHEE 3HAUYCHUE
omnbku A = 1,25 nb (tabm. 3).

B pesymprare mpoBeAEHHOTO CpaBHEHHUS
C pe3yapTaTaMH JDKCIIEpUMEHTA, MOXKHO BH-
JIeTh, YTO CpeaHee 3HAUYCHHE IOTPEITHOCTH
paBHo 1,2 nb. MakcumanbHO€ 3HaY€HUE TMO-

TPEIIHOCTU HE TPEBBIIIACT 3HAUeHUsS B 2 ab,
YTO, TPU CPaBHEHUU C pe3yJIbTaTaMH pac-
4€TOB C MPUMEHEHUEM Mojieliell mpuBenEH-
HBIX B [7-10], TAE MOTPEMIHOCTh COCTABIISIET
3,0 1b, TOBOpPHUT 00 a/eKBaTHOCTH HCIIOIB3Y-
€MOU MOJIEINH.

Moobnnssas cragnna 1 MoOunsHas cranuus 2

1 s L} l l
MooOunsHas crasmua 3

O b ad
P ®
250 |
bazopas crannua
270 T
L} 1
A
X, M

Puc. 1 Cxema pacnonodicenus 6a3080u u MOOUNbHBIX CIMAHYULL 8 CUCTIEME CEA3U

130

120

110 = A\

[T}
Cs
Q
= B N paccuuTaHoe
E 100 LTTRY
E stettes U3MEPEHHOE
920
80
70 T T T T T T T T
90 190 290 390 490 590 690 790 890

paccroaHue, m

Puc. 2. Pezynomamol cpagnenus pacuemuuvlx u IKCHEPUMEHMATbHBIX OAHHBIX 0151 MOOULbHOU cmanyuu |
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Taoauma 1
CpaBHeHHE SKCTIEPUMEHTAJIBHBIX U PACUETHBIX JaHHBIX
Koopaunara MC, m A, nb
Koopaunara MC, m A, n1b
100 1,432 550 1,727
125 1,765 575 1,509
150 1,378 600 1,048
175 1,939 625 0,812
200 1,039 650 1,314
225 1,942 675 1,349
250 1,208 700 1,701
275 1,088 725 1,174
300 0,424 750 1,089
325 0,203 775 1,157
350 0,201 800 1,977
375 0,247 825 1,387
400 0,473 850 1,472
425 0,354 875 1,165
450 0,232 900 1,942
475 0,468
Tadoauma 2
CpaBHEHHE SKCIIEPUMEHTATIBHBIX U PACUCTHBIX TaHHBIX
Koopamaara MC, m A, n1b Koopamaara MC, Mm A, nb
100 1,965 475 1,978
125 1,411 500 1,009
150 1,977 525 1,619
175 1,475 550 1,315
200 0,911 575 1,429
225 1,055 600 1,228
250 1,315 625 1,646
275 0,587 650 1,296
300 1,025 675 0,943
325 1,109 700 1,562
350 0,528 725 1,505
375 0,094 750 1,874
400 0,281 775 1,129
Taonuua 3
CpaBHEHHE YKCIIEPUMEHTATIBHBIX U PACUCTHBIX TaHHBIX
Koopaunara MC A Koopaunara MC A
100 1,346 375 1,87
125 0,902 400 1,362
150 1,054 425 1,943
175 1,659 450 1,371
200 1,964 475 1,585
225 0,648 500 1,374
250 0,085 525 1,436
275 0,557 550 1,915
300 0,975
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Pesynbrarsl, NOCTUTHYTBIE B pE3yJIbTaTE
U3MEPEHUN MBI JIOJKHBI pacCMaTpHUBaTh IpU
y4eTe MOTEHIUAIBHBIX [IOMEX.
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MPOBJIEMBI, CBI3AHHBIE C OITUMU3AIIMEN PAITMOIIOKPBITHUS
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IIpencrasnsieMas BHUMAHHUIO CTaThs IOCBAIICHA aHAIN3Y BO3MOXHOCTEH ONTUMHU3AIMU OECIPOBOIHBIX CHU-
CTeM CBsI3U. 30HbI PaUOIOKPHITUS B CETAX MOOMIBHOH CBSI3U CBI3aHbI C TEMH OOIACTSAMU MECTHOCTEH, KOTOpBIE
HOJJIEKAT 0OCITY’)KMBAHUIO C IPUBJIEYCHNEM 0a30BBIX CTAHIMI. BHYTpH HUX ypOBHM PaJMOCHTHAJIOB XapaKTepH-
3yeTcsl TAKIM COOTHONIEHHEM CHIHAJ/IIyM, KOTOpoe OyZeT He MEHbIIE, YeM UyBCTBUTEIHLHOCTh PAAUOIPHEMHOIO
yCTpOICTBa, HAXOAAMIEroCs Yy MOOMIBHBIX a00HEHTOB. IIpoBesieH aHaau3 CrocoOOB OLEHKH 30HBI PaJHONOKPbI-
trs. OcymiecTpieHa pa3paboTKa alropUTMAa OLIEHKH 30HBI PAJIMOIIOKPHITHS 110 33laHHOMY KpHUTepHio. Peann3osan
CO3/IaHHBIN aJITOPUTM B IPOrPAMMHOM NPOLYKTE. AJITOPUTM, OCHOBAHHBINM HAa '€HETHYECKOM IOAXOJE, KOTOPbIi
PaccUUTBHIBACT KOH(DUTYpaAIUIO CUCTEM 0a30BBIX CTAHIMH, 6a3UpyeTCs Ha TOM, YTO HIIYT BAPHAHTHI, KOTOPhIE Be-
JyT K OXBaTy HauOOJbIIEH IJIOWAAN IIPU YCIOBHAX, KOraa OylyT HauMEHbIINE NEPEKPBITUSI U HEJJONOKPHITHS 1O
COCEJIHUM 30HAM.

KuroueBrble ciioBa: paauonoKkpbITHE, MOOMJIbHBIE CHCTEMbI CBSI3H, reHeTHYeCcKHii AJITOPUTM, IIporpamMmmMa

COMMUNICATION SYSTEMS
Chayka O.G.

Voronezh institute of high technologies, Voronezh, e-mail: tchajkaolg@yandex.ru

The paper is devoted to analysis of possibilities of optimization of wireless communication systems. The zone of
radio coverage in mobile networks is related to those areas areas which are subject to maintenance with the involvement
of base stations. Within them levels of radio signals is characterized by the ratio signal/noise, which will not be less
than the sensitivity of radio receivers in mobile subscribers. The analysis of methods of evaluation of the zone of radio
coverage is carried out. The algorithm of evaluation of the zone of radio coverage for a given criterion is developed.
This algorithm is implemented in software. Algorithm based on genetic approach, which computes the configuration of
the system base stations, based on the fact that are looking for options that lead to coverage the largest area under the

THE PROBLEMS OF OPTIMIZATION OF RADIO COVERAGE IN WIRELESS

conditions when there will be least overlapping and shortage in the neighboring areas.

Keywords: radio coverage, a mobile communication system, genetic algorithm, program

CyliecTByloT pasHble 3aJadd, CBsI3aH-
HBIE C OCYIIECTBIEHHEM KOOPAWHHUPOBAHHOTO
yIpaBiICHUS CETAMU MOOMJIBHBIX CBSI3€H, IPHU
9TOM B HHMX MBI MOXEM OTMETHUTH COBOKYII-
HOCTh Ipo0JeM, KacaroIUXCsl NPOBEACHUE
MIPOTHO30B 110 30HaM PaJiuONOKPBITHI.

30HBI PaIUOTOKPBITHS B CETIX MOOHIIb-
HOM CBSI3U CBSI3aHBI C TEMH OOJACTSIMHU MECT-
HOCTEH, KOTOpbIE MOJIeKAT 00CITyKUBAHHIO
C IpuBIeYeHuEM 0a30BBIX cTaHIMN. BHYTpH
HHUX YPOBHHM PaJHOCHTHAJIOB XapaKTepHU3y-
€TCs. TAaKMM COOTHOIIEHHEM CHUTHAJ/IIyM,
KOTOpoe OymeT He MEHbIEe, YeM YyBCTBH-
TE€IBHOCTh PaJUONPUEMHOIO YCTPOWCTBA,
HaxoAsIerocs y MOOUIBHBIX aO0OHEHTOB.
Korna mpoBoasaT mnpouenypsl, CBA3aHHBIE
C OMpeaejeHueM 30H PaJHONOKPBITHS, TO
YKa3bIBaIOT TPAHUIIBI 110 paccMaTPUBAEMbIM
MECTHOCTSAM. BHyTpH 3THX rpanun obecme-
yyBaeTcs TpedyeMoe KayecTBO IO NpPUEMY
paauoOCHUTHAIIOB.

B psne ciydaeB pemaror 3agauu, Hampas-
JICHHbIE Ha IMPOTHO3MPOBAHUE 30H PaAMOIO-
KPBITHSI, C T€M, YTOOBI JOCTHYB MPUEMIIEMOTO
npueMa [6, 4] Mo KpuTepHusM KauecTBa IS
BCEX MHTEPECYIOMINX 00IacTe.

Ilens maHHOM paOOTHI 3aKIIIOYACTCS B TOM,
4TOOBI peann30BaTh ajJrOPHTM OIIEHKH ONTHU-
MaJbHBIX 30H PaJHOTOKPHITHS B OECIPOBOI-
HOM ceTH.

3amauu, KOTOpbie TpeOyeTcs periaTh:

1. [IpoBectn aHanmM3 CHOCOOOB OIICHKHU
30HBI PaIUOIIOKPBITHSL.

2. OCylIeCTBUTh Pa3pabOTKy aaropuTma
OLICHKHU 30HBI PAJHONOKPBITHS 0 3aJaAHHOMY
KPHUTEPHUIO.

3. Peanm3oBaTh  CO3MAHHBIN
B IIPOTPaMMHOM TIPOIYKTE.

B cymecTByrommx COTOBBIX CETAX BO3-
MOYXHOCTHU TIPaBWJIBHON WX PabOThI OONbIICH
YaCThIO CBSI3aHBI C MPOIECCaMU HX ITAaHUPO-
BaHus [5, 7]. HenpepsiBHOE TIOBBILIIEHNE 00BE-
MOB MH(}OpPMAIIUK, KOTOpast IepeMeIiaeTcs 1mo
KaHaJlaM CBSI3H, ONPEIEISIET TO, YTO CTPYKTYpa
ceTeil TomKHA OBITh ONTUMHU3UPOBAHA.

AJNTOpUTM, KOTOPBIM pacCUUTHIBAET KOH-
¢urypamnuio cucreM 0a30BBIX CTaHIIHM, 0a3u-
pyercs Ha TOM, YTO UIIYT BapUAHThI, KOTOPHIE
BEJIyT K OXBary HawOOJbIIEH IUIONIAJH MPU
YCIIOBUSIX, KOoT/a OylyT HaWMEHbLINE Tepe-
KPBITUSI U HEJIOTIOKPBITUSI TI0 COCEAHHUM 30-

HaMm [0, 8].

ANTOPUTM
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Havano

OaHHbIX

/ BBOA MCXOAHBIX /
Y

PopMuMpoBaHUe HavanbHoON
COBOKYMNHOCTU XPOMOCOM

|

PacueT 3HaueHuit
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v

1) Mpoueaypa cenekuun

2) MNpoueaypa ckpelmsBaHun
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BeiBoa Hauny4wen
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3HayeHus Ll

bnox cxema ons ajeopumma, Ce:A3aHH020 C NOUCKOM MeCmMONOJIONCEHUS BC

[IpoBegem paccMoOTpeHHE anropuTMa pe-
meHus 3a1a4u 1o pacnonoxennto bC Ha ocHO-
BE€ MCITOJIb30BaHMS T€HETHYECKOTO Moaxoa [9]
(Ha pucyHKe IpuBecHa OIOK-cXema JJisl J1aH-
HOTO QJITOPUTMA):

1. BBog NCXOMHBIX JaHHBIX:

— KOOpAMHATHl TI0 BAaKaHTHBIM MeCTaM
ycraHoBku 0a3oBoi cranimu (bC);

— KOOPJIMHATHI TI0 JUCKPETHBIM TOUKAM;

— CTOUMOCTh ycTaHOBOK BbC mo KaxkabiM
BaKaHTHBIM MECTaM;

— 3HAYCHHE MPOIICHTA ePeKphITHs MeK Ty bC;

— 3HaYeHHEe MUHUMAJIFHOTO YPOBHSI CHTHA-
Ja TSt TUCKPETHOM TOYKH;

— 3HAUEHHE MaKCHUMAaJIbHOTO KOJUYeCTBa
nokosienuit (N, . );

— YHCJIO CO3JaHHBIX MOKOJIEHUH (N, ).

2. Paccunrars paccrossHus oT Kaxao bC
JIO KayKJ10i TUCKPETHON TOYKH.

3. C wucnonbp30BaHHMEM TIeHepaTopa Cily-
YaifHbBIX uncel, chopMupoBaTh N XpoMOCOM,
KaXJas U3 KOTOpBIX IpPEACTaBIIeHa B BUIE
BEKTOpA.

4. Pacuer 3HAuCHWU TICIEBON (DYHKITHH
(1®) mo xaxxaol W3 CO3MaHHBIX XPOMOCOM.
Pe3synbrar coXpaHUTh B MacCHBE.

5. I3 maccuBa 3HaueHHMH 1eneBOl (QyHK-
UM BBIOPATh Mapy poxUTEIIeH.

6. IIpoBecTu cCKpemmBaHue.

7. YBemMuHTh HOMEp TEKYIIETO MTOKOJIeH s Ha 1.

8. Paccuntars 3HaueHus LD mis Kaxmpou
chopMupOBaHHON XPOMOCOMEI.

9. Haiitu HamMenbmee 3HaueHue LD
B MaccHBe, a TaKKe COOTBETCTBYIOIIYIO €M
XPOMOCOMY.

10. BeiBecTu pe3ynbTarsl:

— MacCHUB-pPOANTEND;

— MacCHB 3HauUCHHH 1eTIeBO (pyHKINY;
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— HaMMEHbBIIIEC 3HAYCHHE IICJICBOW (PyHK-
MU U COOTBETCTBYIOILYIO €1 XpOMOCOMY.

g Toro, 94TOOBI y4ecTh XapaKTepUCTHKHI
panroKaHaOB TaKWe, KaK MOTEPH, CBsI3aHHBIE
C pacmpocTpaHeHHeM, W3MEHEHWe 3HaueHUi
3aJIeprKeK, KOT/ia pacrpoCTPaHsIETCsI MHOTO JIy-
4ei ¥ T.JI., UCIIOJIb3yeM MOJIENb PacIpOCTpaHe-
Hus paguocursanos [10, 1].

Kputepuii onTHUMaabHOCTH  ONpEACIsSET
TO, KaK WAET MHUHHUMHU3AIU OJ00HEIX 00ma-
creid. PemeHue ocyuiecTBiseTcss HA OCHOBE
METOIa HAaMMEHBITTNX KBaaApaToB [2, 3].

Omenka oOmIeH CcpeaHEeKBAAPATHICCKON
OIIMOKY B PEUICHUHN OTIPEEIISICTCS panycaMu
paboThl 0a30BBIX CTAHIUI M TeM, KAKOBBI pac-
CTOSTHUSI MKy HHMH.

OtnenbHBIM  00pa3oM TPOBOAMIIUCH HC-
CJIEJIOBAHUS IO CIy4asiM, KOrJa CYyIIECTBYET
HEpaBHOMEpHAas 3arPyKEHHOCTh 10 0a30BbIM
CTaHIIHSM.

Juis Toro, 4TOOBI MPOTECTUPOBATH AJTO-
pUTM OBLIO TIPOBEACHO PACCMOTpEHHe Oolee
15 cnyyaeB TOro, Kak pacrojararoTcsi CTaH-
uuu. Kpome mosie3HbIX BapHaHTOB €CTh TaKue,
KOTOPbIC MBI HE MOXKEM Ha TPAKTUKE MPHUMeE-
HATh. [|JI HUX SBJISICTCS XapaKTEPHBIM TO, YTO
10 HEKOTOPBIM 30HaM OXBara UJET CYIIIECTBECH-
HOE 3aHWKEHWE WJIHM 3aBBHIIEHUE, KPOME TOTO,
TOSIBIISIeTCSL  OOMNBINast CpeaHEeKBaJpaTHIHAas
ommoOKa 1Mo PemIeHuto.

[IporpaMmMHBIM 00pa3oM anropuT™M OBLIT
peanu3oBaH Ha ocHoBe CH#.
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OCOBEHHOCTH MMPOEKTUPOBAHUSA JEKTPOHHBIX YCTPOWCTB

Yepesxo U.A.
Boponesicckuti unemumym svicokux mexunonoeuil, Boponeoic, e-mail: tcherevkira@yandex.ru

B crarbe paccMaTpuBaIOTCs OCOOCHHOCTH IIPOSKTHPOBAHUS MICKTPOHHBIX yCTpoicTB. OTMEUaeTcs, 4To Om-
THMH3AIKs Ipoliecca IPOU3BOACTBA DIEKTPOHHBIX YCTPOHCTB SIBIACTCS CI0XKHOM 3amaueil BBHIY OONBIIOTO 4uC-
JIa pa3JIMuHbIX TEXHOJIOTMYECKUX onepauuid. [IpuBeeHbl OCHOBHBIE CTATUCTUUECKHE METO/IbI, IPUMEHSIEMBIE IS
YIpaBIE€HHUsS U KOHTPOJIS TEXHOJIOTMYECKHUX IMPOLECCOB IPOU3BOACTBA U3JEIMN IEKTPOHHOM TEXHUKHU. YCIOBHO
BCE METOIbI CTATHCTUUECKOTO KOHTPOJISI MOXKHO PA3AeIUTh Ha JBE IPYIIbl — IPeJHA3HAYCHHBIC AT OIIEPaTHBHOIO
U ISl IEPCIEKTUBHOTO yrpasienus. [TokazaHa posib KOMIIbIOTEPOB, IIPU aBTOMATH3ALUH [TPOEKTHO-KOHCTPYKTOP-
CKHX paboT B pafHONICKTPOHHUKE. [OBOPUTCS O TOM, UTO IPOUCXOIUT aHAIIH3 [10 MHOXKECTBY BaPHAHTOB IS PA3HBIX
KOHCTPYKTUBHBIX PELICHUH B KOPOTKUX MPOMEXYTKAaX BPEMEHH, UTO HEBO3MOXKHO CEIaTh HEOOIBIIUM KOJLIEKTH-
BOM HPOCKTHPOBIINKOB, YMEHBIIAIOTCSI CPOKH, CO3IAI0TCS KOHCTPYKIMHU, B KOTOPBIX ONTHMAJIbHBIM 00pa3oM y4H-
TBIBAIOTCSI COOTBETCTBYIOLINE TEXHUUECKHE TPEOOBAHMS, IIOBBIMIACTCS Ka4eCTBO OCYIECTBIIEMOr0 KOHTPOJIS MO
JOKYMEHTAILHU JIEKTPOHHBIX CHCTEM.

Kio4eBbie ¢J10Ba: 3JIEKTPOHHBIE YCTPOHCTBA, IPOCKTHPOBAHHE, METO/IbI YIIPABJICHUS KAa4eCTBOM

THE FEATURES OF DESIGNING ELECTRONIC DEVICES

Cherevko 1.A.
Voronezh institute of high technologies, Voronezh, e-mail: tcherevkira@yandex.ru

The paper deals with design features of electronic devices. It is noted that the optimization of the manufacturing
process of electronic devices is a challenging task due to the large number of different technological operations. The
main statistical methods applied to management and control of technological processes of production of electronic
productsare given. Conventionally all methods of statistical control can be divided into two groups — intended for
operational and future management. The role of computers in automation of design work in electronics is shown. It
is stated that the analysis for a multitude of options for different design solutions in short periods of time that cannot
be done in a small team of designers, reduce the time, create designs, which optimally takes into account relevant

technical requirements, increase the quality control on documentation of electronic systems.

Keywords: electronic devices, design, methods of quality management

OnTuMuzanusi mpolecca MPOU3BOACTBA
JJIEKTPOHHBIX YCTPOMICTB SIBJISIETCS CIIOKHOMN
3ajiaueii BBUJY OOJIBIIIOTO YHMCIIA Pa3IMYHBIX
TEXHOJOTHIECKUX oreparuii [8].

B nacTtosmmee BpeMsi OOTBIIMHCTBO pa3pa-
OOTaHHBIX AJTOPUTMOB KOHTPOJS M YIIpaBlie-
HHUS KaU€CTBOM TEXHOJOTMYECKHUX MPOLECCOB
texHonornyeckux nporeccos (TII) u onrumu-
3aIlM¥ OCHOBBIBAIOTCS HA METOAAX MaTeMaTu-
YECKOW CTATUCTHUKH.

OCHOBHBIMH TIPEUMYIIECTBAMH JTaHHBIX
METOJIOB SIBJISIETCSI WX YHHBEPCATBHOCTH (TO
€CTh BO3MOYKHOCTb IPUMEHEHUS JUIS1 KaXKJ10I0
TII) u oTHOCHTENBHAS MPOCTOTA PEATH3ALTHH:
[IpU HAJUYUKU HEKOTOPOrO KOJIMYECTBA CTATHU-
CTUYECKUX JAHHBIX U MIPOrpaMM, CICIAIINX 3a
COCTOSIHUEM IPOIECCa B PEKHUME PEATbHOTO
BPEMEHH, BOBMOXHO JOCTATOYHO MIPOCTO MPO-
BECTH MOJICIMPOBAHUE KAXKJIOW OTIEIbHON
TEXHOJIOTUYECKOH omepalnu, a B JajibHeHIeM
U MOJYy4uTh Mojieib Beero TTI.

OCHOBHBIE CTaTUCTHYECKUE METOJIbI, IIPH-
MEHsIeMble ISl yrnpasieHusi u koHTpois TII
MPOU3BOJICTBA U3AEIUN ANEKTPOHHOU TEXHU-
KU, IOKa3aHbl HA PUCYHKE.

VYca0BHO BCE METONBI CTATUCTUYECKOTO
KOHTPOJISI MOXKHO Pa3leIUTh Ha JIBE TPYIIIHI —

NIpeHa3HaYEHHbIE JUIsI ONEpPaTUBHOTO W IS
MEePCIEeKTUBHOTO yrpasieHus [1].

OmnepaTBHOE yIpaBJIeHNE pelIaeT 3a/1a4uu,
KOTOpBIE€ BaXKHBI B HACTOSIIIINI MOMEHT BpeMe-
Hu. Hanpumep, olieHKa TEKYyIIEro COCTOSIHHS
TII, cooTBeTCTBUE TEKyLIEH MPOIYKLUUU Tpe-
OOBaHUSM.

IIpu onepaTuBHOM yIPaBICHUU UCIIOB3Y-
IOT THCTOrpaMMbl BBIOOPOUYHBIX pacrpeserne-
HUU, AMCIIEPCUOHHBIA aHAIN3 — IS IPOBEPKU
XapakTepa BBISABIEHHONH U3MEHUYNBOCTH, a TaK-
K€ OIIeHKH TUCTIEPCHOHHBIX COCTABIISIOMINX
reHepajbHOM COBOKYITHOCTH.

IlepcriekTrBHOE ympaBieHHWE HEOOXOAH-
MO ISl BBIOOpa cTparerud B Oymaymiem, s
TUTAHUPOBaHUSl  KaKUX-JTHMOO  MEPONpPUSATHI
1o 00CIyKMBaHHUIO, PEMOHTY, MOAECPHU3ALUH
000pynoBaHUs, a TAK)Ke KOOPAUHALIMIO OTepa-
THBHOH AesATEeILHOCTH [5].

IIpr mepcneKTHBHOM YIPaBIEHHH WC-
MIOJIB3YIOT CIEAYIOIIHE METOAbl YIIPABICHUS
KauyeCTBOM:

Koppensunonunelii ananus3 — s ycra-
HOBJICHUSI HAJIUYUs WJIUM OTCYTCTBHUS 3aBU-
CHUMOCTU MEXKIY BBIXOJHBIMU IMapaMeTpaMmu
TOTOBOTO M3/EIHS U TEXHOJOTHUECKUMHU Ma-
pameTtpamu [9].
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TexHON0rM4YecKkmi npouecc

4/\..

OnepaTuBHOe ynpassieHue

MepcnekTMBHOE ynpasieHune

vucTorpammel
pacnpeaeneHui

OncnepcuoHHbIn
aHanus3

OueHKa HaNaXKeHHOCTHN
Tn

AHnanus ctabunbHocTn
n

KoppenaumoHHbIi
aHanus

Ownarpammel MapeTto

PerpeccuoHHbIN
aHanus

MNocTtpoeHune
KOHTPOJIbHbIX KapT

Mooynvnas cmpykmypa npoyecca unmezpayuu 8bixoonvix ¢aiinos CAIIP
8 Npoyecc NPOU3BOOCMEA ANEKMPOHHBIX U0

Muarpammbr Ilapero wucnone3yercs s
(hopmupoBanwms cocraBa oneparuii T11 u ompe-
JICJICHUS] BOKHEWIUX MapaMeTpOB JISI BBISB-
JICHUs CBs3eH Ne(EeKTOB TOTOBOM HPOIYKLUH
C peXKUMaMH NPOU3BOACTBA U KAUE€CTBOM BbI-
MIOJIHEHUS OINPEJENIEHHBIX TEXHOJIOTHMUYECKUX
onepauuid. BHemne nuarpamma Ilapero — 3t0
CTOJIOMKOBAsl TMarpaMma, Ha OCH OpJIUHAT OT-
KJIa/IbIBAIOTCS (DAKTOPBI, MPUBOASIINE K TeX-
HOJIOTHYECKUM JAedexTam (Opaxy), moTepsim;
Ha ocH a0CIMCC — TEXHOJIOTHYECKUE OTepaLui
1 BUIBI Ae()EKTOB, SBISIOIINECS MPUYMHAMHI
Opaka win morepb. OlieHKa HaJlaXKEHHOCTH
IpoLEecca OMpPEeENAeTCs C HOMOIBIO K0dhdu-
LIUEHTOB BOCIIPOU3BOAUMOCTH.

KonTtponsHass kapra — 3T0 rpaduk, Ha
KOTOPOM 110 OcU abCLucC OTKJIA/AbIBAaIOT IIO-
PAIKOBBIM HOMEp MapTHH, IO OCH OpAWHAT —
TEXHUYECKYIO XAPAKTEPUCTHKY HU3ACIUS WU
BBIXOJJHOM MapaMeTp TEXHOJIOTMUYECKOW oOrle-
pamuu (mapaMeTp KadecTBa mpomykiun) [1].

[Ipu mpoBeaeHUH TPOIECCOB, CBSI3AHHBIX
C TPOEKTHUPOBAaHHEM pa3HBIX AIEKTPOHHBIX
KOMIIOHEHTOB ~ pa3paboTYMKaM TPUXOAUTCS
CTaJIKUBAaTLCS TPH 3TOM OJTHOBPEMEHHBIM 00-
pasoM, | ¢ 3aa4aMH, KOTOPBIE HAIIPaBJICHBI HA
ITOMCK TOIOJIOTHUH U BEIBOZ MAPaMETPOB CXEM.
ITomMuMO 3TOTO, BO3HUKAIOT CEPHE3HBIE Orpa-
HUYEHHUS 110 TOMY, KaKHE CYIIECTBYIOT CPOKH
C TOYKH 3peHHus npoekTtupoBanus. Mcxonsa us

BBIIIICCKA3aHHOTO, HCIOJIb30BAHUE OOBIYHBIX
MMOAXO0A0B IpH IMPOBCIACHUUN MPOCKTUPOBAHUA
HE IS BCEX Ciy4daeB OymeT 3P ¢EKTHBHBIM.
OpHaKo, TOCKOJIBKY OTCYTCTBYIOT B TIPUMEHSI-
E€MBIX MOJIENIIX U AJITOPUTMAax BO3MOXXHOCTH
M0 M3MEHEHUWIO CUCTEM, HaOJIOIAroTCs orpa-
HUYCHUS 110 00IaCTSM MOUCKA PEIICHUN JIUIITh
JUTSL THIOBBIX cxeM. Kak coBpeMeHHBIH U 3¢-
(EeKTHBHBIN METOJ] PEIICHUS YKa3aHHbBIX 3a]1a4,
MOYKHO PEKOMEHIOBaTh MPUMEHEHHUE 3BOJIIO-
IIHOHHBIX METOIOB IUISI TOTO, YTOOBI 3Pdek-
TUBHBIM 00pa30M MPOBOUTE MPOESKTUPOBAHUE
AIEKTPOHHBIX KOMIIOHEHTOB [6, 7].

JlocTato4HO JIONTO TPOUCXOAMIIA pa3pa-
00TKa pajMOAIEKTPOHHBIX YCTPOMCTB C MpH-
BJICUHCHHUEM 6HOLIHI)IX MOAXO040B B KOHCTPY-
HPOBAaHUM, IIPU KOTOPBIX OCYLICCTBIIAIOTCS
NPOIEAYPbl  PACUJICHEHUSI  COCTABISIOIINX
YCTPOMCTB M JOXOIAT A0 TOTO, YTO OMUCHIBAIOT
OTJeNbHBIE KOMITOHEHTHL. OJHAaKO TMPH 3TOM
HET BO3MOXHOCTEH I TOTO, 4TOOBI B Oymy-
IIeM TPU BCEX YCIOBUSX MOXKHO OCYIIECT-
BJISITHh MPOIECCHI aBTOMATU3AIUHN B TIPOU3BO/I-
CTBEHHBIX MpOIEccax NMpu cOOPKEe U MOHTaKE
SJICKTPOHHBIX COCTAaBJIAIOMIMX U IMOTOM, KOTa
YCIIOKHSIOTCSL YCTPOMCTBA, BBOAAT (PYHKITHO-
HaJLHO-Y3JIOBBIC CITIOCOOBI, AJIT KOTOPBIX (op-
MUPYIOT CIIO)KHBIE (DYHKITMOHAIBHBIE CXEMBI,
OCHOBBIBASICh Ha TOM, YTO TPUMEHSIOTCS TIPO-
cTeiimmne PyHKIMOHATBLHBIC MOIYIIH.
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To, 4TO MOMOOHBIN MOIXOJ] AKTUBHO MPH-
MCHAIOT, CBA3aHO € TCM, YTO MOXHO IPUMCHSATH
OrpaHUYCHHOC MHOXCCTBO (I)YHKHI/IOHa.HI)HBIX
MOJyJei Al TOro, YTOOBI pemraTh 3a/aud,
HalnpapJeHHbIE Ha CO3/IaHNWE HEKOTOPBIX KOH-
KPETHBIX BHJIOB JIEKTPOHHBIX CUCTEM.

Bonpmmue ycnexu, B cepe MUKPOIIEKTPO-
HUKH, KOTOpPbIC HAOJIOMAIOTCS B TIOCIEIHEE
BpeMs, ONPCACIININ BOSHUKHOBECHUC U aKTUB-
HOE Pa3BUTHE CIOKHBIX JICKTPOHHBIX CUCTEM,
KOTOPBIE XapaKTePU3YIOTCS CIIeTyIOIINM:

— CYIIECTBYIOT B3aUMOCBSI3H W B3aNMO3aBH-
CHMOCTH JUISI SJIEKTPHYECKUX U KOHCTPYKTHBHO-
TEXHOJIOTMYECKUM TIapaMeTPOB, HA OCHOBE KOTO-
PBIX QYHKIMOHUPYIOT 3JIEKTPOHHBIE CHCTEMBIL;

— MUKPORJIEKTPOHHBIC TEXHOJIOTUHU MPUME-
HSIIOTCSI JJ151 pa3padO0TOK KOMITJIEKCHBIX Pafo-
OJICKTPOHHBLIX CHUCTEM, COACPKAIIUX AaAHTCH-
HbIE YCTPOMCTBA, NPUEMHBIE M NEPEIAOIIUE
TTOJICUCTEMBI, CUCTEMBI ITH(POBOI 0OPabOTKH
curHanos [10, 2].

OTMeueHHbIE 0COOCHHOCTH B 3HAYUTEIb-
HOHM Mepe XapaKTepHBI I CUCTEM, (YHKIIH-
OHHPYIOIUX B MHJIIMMETPOBBIX JUANa30HaX
JUTUH BOJH [3, 4].

Hcnonp3oBadne KOMITBIOTEPOB, TIPU aBTO-
MaTHU3alMi [POEKTHO-KOHCTPYKTOPCKUX pa-
00T B paIMOdIIEKTPOHUKE BEJET K:

a) aHAIM3y TI0 MHOKECTBY BapHAHTOB IS
Pa3HBIX KOHCTPYKTHBHBIX PEIIEHUH B KOpPOT-
KUX IPOMEXYTKaX BPEMEHHU, 3TO HEBO3MOKHO
caenarb HEOOJBIIMM KOJUICKTHBOM IMPOEKTH-
POBIIIIKOB;

0) YMEHBIICHUIO CPOKOB, & TaKXKe K IMaje-
HUIO CTOMMOCTH B pPa3pabOTKax paanodJex-
TPOHHBIX CHCTEM;

B) CO3JJaHHIO KOHCTPYKIMH, B KOTOPBIX OII-
TUMalIbHBIM 00pa30M YYHTBIBAIOTCS COOTBET-
CTBYIOIIME TEXHUYECKHE TPEOOBAHMUS;

I') HOBBIILIEHUIO Ka4€CTBA OCYIIECTBIISIEMO-
IO KOHTPOJISL 110 JOKYMEHTALUHU JIEKTPOHHBIX
CHCTEM.

Cnucok IuTeparypsbl

1. Ananwes B.3. Kypc obmieii Teopru craructuku / B.3. Ana-
nbeB, B.H. Xaputonos. — M. : Fultrus Book, 2006. — 250 c.

2. A66ac J1.X. Paspabotka nogcucremsl CAIIP st mpose-
JICHNSI aHAJIM3a PACCEHBAIOIINX CBOHCTB 0OBEKTOB C MOIIOMIAI0-
MU TTOKPBITHAMH Ha ocHoBe (areTHoi moznenn / J1.X.A66ac,
A.ILITpeobpaxeHckuii / MoaeianpoBaHie, ONTUMU3AIMS U WH-
(opmanmonnsie Texnonoruu. 2017. Ne 2(17). C. 10.

3. bayrun M.A. Mozenu pacrpoCTpaHeHus paJnoCUrHaza
WI-FI/U.A. Baytusn, A.I'. FOpoukuu // Bectauk Boponesxckoro
WHCTHUTYTA BBICOKMX TexHoyoruid. 2017. Ne 2 (21). C. 107-112.

4. l'amenko U.A. O MOeTMpOBaHUM B COTOBBIX CUCTEMAX
cBs3u / MLA. Tamenko // MexayHapOqHBII CTyJeHUSCKUH Hayd-
HbIi BecTHUK. 2016. Ne 3-2. C. 222-223.

5. Hpeiinep H. TlpuknagHoil perpeccHOHHbIH aHamu3 /
H. peiinep, I. Cmur. — nep. ¢ aurt. — M. : Crarucruka, 1980. —
444 c.

6. JIbBoBuu M.51. Pa3paboTka MHGOPMALMOHHOTO U IIPO-
rpammuoro obecnedennst CAIIP 1udpakiMOHHBIX CTPYKTYp
u paguonokannoHHbix anteHH / .51, JIsoBuu, A.II. IIpeoGpa-
JKeHCKHi / BecTHHK BOpOHEKCKOTrO rocyiapcTBEHHOIO TEXHHU-
geckoro yausepcuteta. 2006. T. 2. Ne 12. C. 63-68.

7. JIbBoBuu W.51. Pa3paborka HPHHLHUIIOB MOCTPOCHHS
CATIP nudpakMOHHBIX CTPYKTYP M PaJHOIOKAI[MOHHBIX aH-
tend / W51 JIsBoBuu, A.IL IIpeoGpaxkenckuii / Bectauk Bo-
POHEKCKOTO TOCYIapCTBEHHOT'O TEXHHYECKOTO YHHBEPCHTETA.
2006. T. 2. Ne 12. C. 125-127.

8. Herpo6oB I1. dyHKIMOHUPOBAaHKE U CHHTE3 LU(PPOBBIX
ycrpoiictB [DnexTponnsiid pecype]/ I1. HerpoGos // Ilpun-
LU MUKPOIPOTrpaMMHOTO ympasieHus / Pexum nocryma:
http://cxem.net/beginner/beginner106.php, cBoGoaHbIi. — 3ari.
C 9KpaHa.

9. Xapuenxo M.A. Koppemsmuonnsrit anamms / M.A. Xap-
yeHko — Boponex: BI'Y, 2008. —31 c.

10. OIytos I'B. XapakTepuCTUKH METOIOB TPACCUPOBKH

nyueii / I.B. lllytoB // MekayHapoaHbIi CTyICHICCKHI Hayd-
Hbli BecTHUK. 2016. Ne 3-2. C. 238-239.

B INTERNATIONAL STUDENT RESEARCH BULLETIN Ne4, 2017 W



B TEXHUYECKUE HAYKNM N

1067

YK 621.396
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B pabote paccMoTpeHa 3aada pacCesHHs IEKTPOMAarHUTHOH BOIHBI Ha IOJTIONH METaUTHIECKOH CTPYKTYype.
ANTOpPUTM pacueTa MOLIHOCTU BTOPUYHOTO PACCESHUS MOJIOCTH COCTOUT M3 0a30BBIX LIArOB: IPOBOAMUTCS 3alUCh
UHTETPaJIbHOI0 ypaBHEHHE, OIMCBIBAIOLIETO IEKTPUUECKUN TOK IIPU TPAHUYHBIX YCIOBUSX OTHOCUTEIIBHO ITOBEPX-
HOCTH aHAJIU3UPYEMOM CTPYKTYPBI, ONPEACIISAIOTCS MEKTPHUUECKHIE TOKH, KOTOPBIE OTHOCATCS K KOHTYPY CTPYKTYPbI
1ocIie TOro, Kak pPelieHo HHTerpalbHOe YpaBHEHHE Ha OCHOBE METOAA MOMEHTOB, IIPU IOMOIIM HHTerpana Kupx-
roha IPOUCXOUT ONPEIEICHUE PACCESIHHOTO 3JIEKTPOMArHUTHOTO TOJIsI, OHO CBSI3aHHO C ITOJTy4EHHBIMHU 3JICKTPH-
4ecKHUMH ToKaMu. [IpuBeeHb! IpUMephl pacdeTa XapaKTePHCTUK PAcCesHHs B 3aBUCHMOCTH OT ITapaMeTpOB pac-
cMarpuBaeMoil CTpyKTypsl. [TokazaHo, UTO HOSIBIIAETCS BO3MOXKHOCTD YIPABICHHS UHCIOM JEIECTKOB JHArPaMMbI
00paTHOrO paccesiHus, a TaKkKe UX IHPHUHOHU. [IpeuiokeHo (opMUpOBaHUE ITOACHCTEMbI, HA OCHOBE KOTOPOW MOTYT
OBITH OCYIIECTBIICHBI OLEHKH 3()(PEKTUBHOCTH TOTO, KaK MPUMCHSIOTCS NPHONIDKEHHBIC MaTeMaTHIeCKHE METO-
JbI TIPU pacueTax CBOMCTB pacCesiHUs PaJHOBOIH A TEJ, XapaKTePU3YyIOIUXCs CI0KHOM dIeKTPOIMHAMHYECKON

CTPYKTYpOH.
YPaBHeHUI

THE ANALYSIS OF SCATTERING PROPERTIES OF HOLLOW OBJECTS

Chuprakova L.S.
Voronezh institute of high technologies, Voronezh, e-mail: irachuprakow@yandex.ru

The paper considers the problem of scattering of electromagnetic waves in hollow metal structure. The
algorithm for calculating the capacity of the secondary scattering of the cavity is formed of the following main
stages: written integral equation for the electric current of the boundary conditions on the surface of the considered
structure, there are electric currents on the loop structure as a result of solving the integral equation by the method
of moments, based On the Kirchhoff integral is determined by the ambient electromagnetic field associated with
electric currents was found. Examples of the calculation of the scattering parameters depending on parameters of the
considered structure. It is shown that it is possible to control the number of petals back scattering, as well as their
width. The proposed formation of a subsystem, which can be carried out for assessing the effectiveness of usage of
approximate mathematical methods in calculations of scattering properties of radio waves for bodies characterized

KiroueBble ciioBa: paccesiHie 3J1eKTPOMATHUTHBIX BOJIH, 31eKTPOINHAMUYECKAsi CTPYKTYPa, MeTO HHTeIrpaJbHbIX

by a complex electrodynamic structure.

Keywords: scattering of electromagnetic waves, electrodynamic structure, method of integral equations

[IpoBoauTh pelieHHWE 3a7a4, KOTOpBIC
CBSI3aHBI C MPOIECCAMU MPOCKTHPOBAHUSI
U OOICHKaMU 3(h(HEKTHBHOCTH IEHCTBYIONIMX
MEKTPOAMHAMUYCCKUX CUCTEM HEBO3MOXKHO
HCIIOJHUTH 0€3 TOro, YTOOBI alPUOPHBIM CIIO-
coOOM MMETh JaHHBIC 10 XapaKTePUCTHKAM
paccesiHusl TeX 0OBEKTOB, KOTOPbIE IOJJICHKAT
HCCIIEMOBAHUIO [5].

B cymecTByrOmmMX yCIOBUSAX MbI 3HaEM
JiBa 0A30BBIX MOJX0/1a, KOTOPHIE CBSI3aHbI C T0-
Jy4eHHeM HeOoOX0auMol HH(OPMAIUH: 3TO
OCYIIECTBICHHE 3KCIIEPUMEHTANBHBIX MPOpa-
00TOK, 0a3uUpPYIONIMXCS HA TOM, YTO H3MEpsi-
IOTCSI TTOJISl PACCESIHUSI, OTHOCSIIIIUECS] K peallb-
HBIM TEJIaM JIJISI TIOJIMTOHHBIX YCIOBHUi, BHYTPH
0€39XO0BBIX KaMmep M JIp., U MPUMEHEHUE TeOo-
pETHYECKHX pa3pabOTOK, CTPOSIINXCS HA TOM,
YTO TPOUCXOMAT CTPOTUE WK MPHOIHIKEHHBIC
pellieH s 3a/1a4, B KOTOPBIX PACCMATPUBAKOTCS
MIPOLIECCHI U(PPAKIIUU PATHUOBOIH [5].

[Tockonbky B MEpBOM CIOCOOE HCXOIAT
U3 MPEIIOJIOKEHUSI TOr0, YTO €CTh pPealib-
HbIe OOBEKTHI PACCESHUs WU UX BECbMa He-
IUTOXUE MaKEeThl, TO TAaKOW IOIXO/d, KpoMe

TOTO, YTO B HEM CYIIECTBYIOT 3HAYHUTEIILHBIC
HKOHOMHYECKHE, OpraHu3alMoOHHbIE W (u-
3MYECKHE 3aTpPaThl, B MPAKTUYCCKUX CIIydasx
HEJIB3sl MCIIOJIb30BaTh, KOIJa aHATU3UPYIOTCS
paHHUE CTAUU IPOEKTUPOBAHMSL. MBI MOXKEM
TOBOPUTDH, UTO 3TO BEPHO KaK JJIsI HOBBIX 3JICK-
TPOAUHAMHNYCCKUX CUCTEM, TaK U K aHTCHHBIX
ycTpoicTs [3].

OCHOBBIBAsICh Ha BBIIIECKA3aHHOM, CITO-
cO0BI MaTeMaTH4YeCKOro MOJICITUPOBAHUS, KO-
TOphIE MOXXHO HCITONIb30BaTh INPU PEIICHUU
MOJJOOHBIX 3aJ1a4, JOJDKHBI BCE aKTHBHEE IPH-
MCHATBHCA YUCHBIMU.

MareMaTruecKue MOJICIIH, ONMCHIBAIOIINE
MIPOIIECCHI  AJIEKTPOMArHUTHOTO B3aMMOJICH-
CTBHSI, UMEIOT B CBOCH OCHOBE CTpOTHE Ma-
TeMarndeckue (OPMYITHUPOBKH (PHU3HUECKUX
SIBJICHUH, KOTOpBIC TPEJICTABISIOTCS B BHJIE
cucteMbl MaKCBEIUTOBCKUX HHTErpo-nudde-
PEHIIMATLHBIX YPABHEHUH.

Kiaccudukanusi MaTeMaTH4eCKUX MOJIe-
Jield CBsI3aHa C TeM, KaKue METO/I0JIOTHIECKUE
pas3iuuus, Korjaa pelarTcs ypaBHeHUs Mak-
cBeIIA.
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[TockonbKy JUIIb aHAJIUTUYECKHE pe-
meHust (Kotopble OyIyT TOYHBI MPU PaccMo-
TPEHUHU HX C TEOPETHUECKUX TOYEK 3PEHUs)
MOTYT OBITh JOCTUI'HYThI TOJIKO IIPU OIPaHU-
YEHHOM MHOXKECTBE THIIOB IIPOCTEHIINX 00b-
€KTOB [9], Y KOTOpPBIX HNOBEPXHOCTH OIHUCHI-
BaIOTCSl B HEKOTOPBIX CHCTEMaxX KOOPJIMHAT,
TO C TeM, YTOOBI OCYIIECTBISATH aHAIU3 IO
pacCesHHBIM 3JIEKTPOMATHUTHBIM TTOJISIM ISt
00BEKTOB, KOTOPbIE UMEIOT BEChMa CIIOXKHBIE
POCTPAHCTBEHHBIE KOHPHUTYpaIu, HEOOXO0-
IUMO IpuOeraTb K MCIOJIb30BAHUIO Pa3HBIX
YIOPOIIEHUI W JOMYILIEHHM, B ajJropuTMax
MHTETPUPOBAHUSL COOTBETCTBYIOIIMX CHUCTEM
YpaBHEHUM.

Ha ©Oase comyTcTByrOmMX MaTeMaTude-
CKMX TIPEANOCHUIOK BO3HHUKIN (PU3HMUECKUE
MOJIEJIM, OTHOCSIIHECH K KBa3HONTHYECKOMY
JIMAIa3oHy UTHH BOJIH.

Ms! npeanaraeM (popMHpOBaHHE IOICH-
CTEMBI, HA OCHOBE KOTOPOH MOTYT OBITbH OCY-
IIECTBJICHBl OLIEHKH 3(PQHEKTUBHOCTU TOTO,
KaK TPUMEHSIOTCS MPUOIIKEHHBIE MaTeMa-
TUYECKHE METOABl MpPH pacueTax CBONCTB
paccestHUsI paJMOBOJH I Tel, XapaKTepH-
3YIOIIMXCS CIOKHOM 3JIEKTPOAMHAMUYECKOM
cTpyKTYypOii [6, 10].

[Ipumenenne  MeToza  MHTETPajbHBIX
yYpaBHEHUH Ul pacueTa paluoOKallOHHBIX
XapaKTePUCTHK PAa3JIMYHBIX TEJN pPaccMarpu-
BaJOCh BO MHOTHX padoTax [2, 7]. ananu3 co-
BPEMEHHOM Hay4YHOH JIUTEpaTyphl MOKa3bIBAET,
YTO B psijie CIIy4aeB JUIsl aHaJIN3a TPEXMEPHBIX
00BEKTOB CIOKHOW (POPMBI MOKHO HCIIOIB30-
BaTh JBYMEpHBIN moaxon [1, 4]. B psane cimyda-
eB [5] mpoBOINIOCH UCCIICIOBAHIE PACCESTHIS

3JIEKTPOMArHUTHBIX BOJIH Ha OCECHMMETpHY-
HBIX TPEXMEpHBIX TeJax, YTO MO3BOJSIIO CO-
KpPaTUTh BBIYMCIUTENBHBIC 3aTpaThl U JaBaJio
XOpOLIEE COBMAJEHUE C 3KCIEPUMEHTAJIbHBI-
MU JaHHBIMU.

[lonass cTpykTypa mnpeacrasisieT coOoi
OTPE30K IMJIOCKOTO BOJIHOBOJA C alepTypoH a
u anuHOW L, 3amHsAA CTeHKa HAaKJIOHEHA MOJ
yroM @ (Puc.1). Ha ameptypy mon yriom 0
MajaeT 3IeKTPOMarHUTHAs BOJIHA.

ANTOPUTM pacueTa MOUTHOCTH BTOPHYHO-
IO paccessHUs MOJIOCTU 0a3upyeTcsl Ha TaKUX
OCHOBHBIX IlIarax:

1. IlpoBonuTCst 3amucCh WHTErPATBbHOTO
YpaBHEHUS T 2IEKTPUYECKOro Toka [3] mpu
TPAaHUYHBIX YCIOBHSAX, OTHOCSIIUXCA K IIO-
BEPXHOCTH  PACCMaTPUBAEMON  CTPYKTYpbI
(puc. 1).

2. HaxozmaTcst dieKTpudeckue Toku J(r)
Ha KOHTYPE CTPYKTYPHI B PE3yJIbTaTe PeIIeHHs
MHTErPAJIbHOTO YPaBHEHUS] METOIOM MOMEH-
TOB [7]. DTO MPOUCXOAUT BCIEICTBUE TOTO, UYTO
MHTETPAJIbHOE YpaBHEHHNE CBOAUTCS K CHCTEME
JMHEHHBIX aIre0pandecKux ypaBHEHUH.

3. Ucnonp3oBaHue A amnmpoKCHMaluu
pacnpeseneHts IUIOTHOCTH TOKa MHOMKECTBA
KyCOYHO-TIOCTOSIHHBIX ~ (DyHKIIM W BBIOOD
B Ka4yeCTBE BECOBBIX (DYHKIHUH O-MMIIYJIbCOB
Jupaka mo3BOJSIOT cHOpMHUPOBATH MaTpPHU-
HOE€ YpaBHEHHE U3 MCXOIHOTO MHTEIPabHOTO
ypaBHEHHUs1, N30€KaB CIOKHOCTH BBIYMCIICHUS
MaTpPUYHBIX JIEMEHTOB.

Ha ocHoBanum wuHTerpana Kupxroda
OTIpE/IETISIETCS PACCESTHHOE 3JIeKTPOMAarHUTHOE
TMoJIe, CBSI3aHHOE C HAMIEHHBIMU JIIEKTpHYe-
CKuMH TOKamu J () cnemyrommnm obpasom [3]:

H(8,) = exp(~jkr), /%WJJ - (rY)exp(jkr'cos(8,))dr’, (1)

e O — yron Habnronenust; kK — BOJIHOBOE YUCIIO; 7 — PAJInyC-BEKTOP TOUKH HAOIIONEHNS B 1ITb-

HEl 30HE.

A

h 4

L

Puc. 1. Cxema paccesanus s1eKmpomMacHUMHbIX 6011 HA NOAOU CHMPYKMYpe
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Puc. 2. 3asucumocmu 6moputnol MOWHOCMU paccesiius OO0 CMPYKMYpbl 0I5l PA3TUYHBIX 3HAYEHUU
yena HaKIOHA 3a0Hell CIMeHKU

Ha puc. 2 npuBeneHs! 3aBUCUMOCTH BTO-
PUYHON MOIIHOCTH PacCesHHs TOJIOH CTPYK-
Typsl (a =3A, L=10A) mis pa3nudHbIX 3HA-
YeHUH yIiia HaKJIOHA 3aJHeH cTeHku @ = 10°,
¢ =20° ¢=30°, coorBercTBeHHO. B pe3ymns-
Tare, Kak Mbl BUIUM, NTOSIBIISIETCS. BO3MOXKHOCTb
yIOpaBiICHUS YHCIOM JICIECTKOB JHarpaMMbl
00paTHOTO PACCEsIHUS, a TAKKE X IIUPUHOM.

BBOI HCXOIHEIX IAHHBEIX: pa3sMepEl

OO0BEKTOB, CEKTOPEI VIJIOB
HaOmroneHHa, TpedyeMble YPOBHH
paccesHHBIX 3IeKTPOMarHHTHBIX
noneH

:

MeToAEl, MO3BOJIAKMIHE MPOBOJHTE
pacyeTsl XapaKTepHCTHK pacCeAHHA
o0BeKTa.

OmpeneneHHe  CEKTOPOB  YIJIOB
HaOTIOeHHA, B KOTOPEIX 3QeKTHBEH
ompeaeTeHHBIH MEeTOI.

Puc. 3. Cxema noocucmemvi, Ha 0cHoGe KOMOPOU
MOJICHO OYEeHUMb OYEHKY d(hpexmusnocmu
UCNONBL3068AHUSL MAMEMAMUYECKUX MEMOO008

Ha puc. 3 npuBeneHa cxema MoACUCTEMB,
Ha OCHOBE KOTOPOH MOTYT OBITh OCYIIECTBIIC-
Hbl OLEHKH 3(P()EKTUBHOCTH TOTo, KaK Hpu-
MEHSIOTCS MPUOIMKEHHBIE MaTeMaTHYECKUe

METOJIbI TIPU PACUETaX CBOMUCTB PACCESHUS pa-
JIMOBOJIH JJISI TEJ, XapaKTePU3YIOILIUXCS CIOXK-
HOM AJIEKTPOJIMHAMUYECKON CTPYKTYpOH.
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B manHoif pabore 00CYKIArOTCS BO3MOXKHOCTH PEIICHUS HMPOOJIeM, CBSI3aHHBIX C PACCESTHHEM dIEKTpoMar-
HHUTHBIX BOJIH Ha 00BEKTax CIOKHON (Gopmbl. OTMeuaeTcs, 4To 3a1a4i UCCIISIOBAaHUI, KOTOpbIe TpedyeTcs penaTh
C LIEJIBIO TOTO, YTOOBI pa3pabaTbiBaTh 3PYEKTUBHBIC, YHUBEPCAIIbHBIE U COBPEMEHHBIC CIIOCOOBI PACUETOB NIEKTPO-
MAarHuTHBIX HOJIeH, PaCCENBAEMBIX 0OBEKTaMH, JOJDKHBI ObITH OPUEHTUPOBAHBI HA TO, YTOOBI IIPOBOAUTEH aHAIN3
¥ IIHPOKOMACIITAOHOE HCIIONB30BAHHE COBPEMEHHBIX YHCICHHBIX METOAUK U CHOCOOOB, TOKHBI 00eCIEUNBATh
yckopenue BeluucaeHui. OleHKa XapaKTepUCTUK PAcCesHHs JIEKTPOMArHUTHBIX BOJH B cily4ae E-momspusanun
MPOBOJMIIACH HA OCHOBE METO/Ja MHTETPaJIbHBIX ypaBHEHUH. Pelanace 3ajaua onpeeneHus yriia packpblpa anep-
TYpBI HOJIOH CTPYKTYPBI, IPU KOTOPOM JOCTHIASTCSI MAKCHMAIbHOE 3Ha9eHne cpeqHei 2 heKTHBHOM IIIoma iy pac-
CesTHUs B 3aJJaHHOM CEKTOpE YIIOB HaboaeHus. MeToa ontuMusanuy 6a3upoBajcs Ha MypaBbUHOM alIrOPHTME.

KutoueBsbie ciioBa: paccesiHre JICKTPOMATHUTHBIX BOJIH, MYPAaBbUHBIX AJITOPUTM, HHTErPajibHOE YPaBHCHHE

ABOUT THE SOLUTION OFPROBLEMS ASSOCIATED WITH THE CALCULATION
OF SCATTERING CHARACTERISTICS OF OBJECTS

Chuprakova L.S.

Voronezh institute of high technologies, Voronezh, e-mail: irachuprakow@yandex.ru

In this paper we discuss the possibilities of solving problems related to scattering of electromagnetic waves on
complex-form objects. It is noted that the research tasks that need to be addressed with the aim to develop efficient,
versatile and modern methods of calculations of the electromagnetic fields scattered by objects, should be designed
to analyze and widespread use of modern numerical techniques and methods that should accelerate computations.
Evaluation of scattering characteristics of electromagnetic waves in the case of E-polarization was carried out based
on the method of integral equations. Solved the problem of determining the angle of aperture of the hollow structure,
which gives the maximum value of the average effective area of scattering in a given sector of observation angles.
Optimization method based on ant colony optimization algorithm.

Keywords: scattering of electromagnetic waves, ant algorithm, integral equation

B paanoduznyeckux UCCaeI0BaHUSIX U Pa-
AWOJIOKAIIMOHHBIX WX HAIIPaBJICHUAX, KOTOPBIC
HUMCIOT NPAKTUYCCKUEC NPUIIOKCHUSA, IPU Ha-
OromaroreMcst OypHOM M TIOBCEMECTHOM pac-
MPOCTPAaHCHUU W TpPUMEHEHUH HH(opMaIu-
OHHBIX TEXHOJOTHH MbI MOXEM OMPEICIUTh
HAy4YHBIC, METOJIMUYCCKUE M TEXHOJIOTHUCCKHUEC
KOMITOHEHTBI, C HCIIOJIb30BaHHEM KOTOPBIX
MPOMCXOJUT MOJCPHHU3AIMS JICHCTBYIOLIMX
1 GOPMHUPOBAHUE MPUHIMITUATIHLHO HOBEHIIINX
cHucTeM, JeKalux B chepax paguocBsi3u, Ha-
BUTalIMM, JUCTAHUMOHHBIX 30HIUPOBAHUMN
¥ JIOKAIIMOHHBIX HaIlpaBIeHUsIX [4, 6].

B HUX MPOBOIAT U3yUeHHE BOMIPOCOB, CBSI-
3aHHBIX C T€M, KaK MPOHCXOJUT PacipocTpa-
HEHHE PaJUOBOJIH B MPOCTPAHCTBE U KAKUM
00pa3oM HIYT THPOLECChl WX paccesHus Ha
00beKTax, UMEIOLINX CIIOKHYIO dJIEKTPOdhU3H-
YECKYI0 CTPYKTYPY U IPOCTPAHCTBEHHYIO KOH-
(buryparmio, KOTopble OTHOCSITCS K €CTECTBEH-
HBIM, I OHH CO3MIafOTCS IIOABMU [5].

[MockonbKy yKa3aHHbIC MPOOIEMBI SIBIISI-
FOTCSI KOMIUIEKCHBIMH W MHOTOTPAHHBIMH, TO
IIPU MX PaCCMOTPEHUM, HCTOPUUECKH 00pa3oM
CITOXUIIOCH TaK, YTO YUYEHBIC OrPAHHYHBAIIHCEH
n3ydeHneM (yHJaMEHTaJbHBIX 3aKOHOMEpPHO-
CTEH, KOTOpbIE KacallliCh PacCMOTPEHHs KaHO-

HUYECKHX 3a]1a4, CBSI3aHHBIX C AN(PPaAKIHUEH A5
00BEKTOB, UMEIOLINX TPOCTYIO (POPMY, UITH OHH
pa3pabarbiBasii 3BPHCTHYCCKUE METOJIbI, UMe-
IOIIME HEKOTOPBIE YIIPOINEHNUSI, KOTOphIC HE Ja-
BaJIM BOSMOXKHOCTEH IS TOTO, YTOOBI IIOJIydaTh
HEOOXOIMIMYIO TOYHOCTB ISl pe3yJIBTaToB [7].

Mpbl uMeeM BO3MOXKHOCTH yOemuTbCs,
YTO NPOUCXOIUT HAKOIUICHHE 3aMETHOIO Ha-
YYHO-TIPAaKTHYECKOTO TMOTeHIHada B cdepe,
CBSI3aHHOM C BBIYUCIUTEIBHBIMH METOIAMH
U CPEACTBAMH, KOTOPBIH MO3BONISIET 3P PEKTHB-
HBIM CITOCOOOM OCYIIECTBIIATHh Pa3HOO0pa3HOE
[PAaKTUYECKOe IPUMEHEHHEe (PyHIaMEeHTallb-
HBIX 3JEKTPOANHAMHUYECKUX U paguopusnye-
CKHX pa3paboTox [5].

OpHako mpu TpPUMEHEHHH (OPMaTbHBIX
TMIOIBITOK, KAacalOUIMXCs HEMOCPEICTBEHHOTO
UCTIONIB30BaHUsl (PyHIaMEHTAIBHBIX 3JEKTPO-
JTMHAMUYECKUX METOJMK, KOT/a paccMarpHBa-
IOTCSI BOTIPOCHI, CBSI3aHHBIC C paccessHUeM pa-
JMOBOJIH [UIs PEAJIbHBIX 00BEKTOB, CO CIIOKHOMN
MEKTPOPU3NIECKON CTPYKTYpPbl M IPOCTPAH-
CTBCHHBIMH KOH(DUTI'YPaLUsIMH C BKIIOYCHUEM
CBOWCTB IOJCTUJIAIOIINX ITOBEPXHOCTEH, He
TOJBKO OyAyT UMETh OTPaHHUYCHHUS, HO U TIPaK-
TUYECKH HEepa3pelIrMbl, B YCIOBUSIX HCIOJb-
30BaHUS CYTIEPKOMITBIOTEPOB.
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Cxema paccesiHust S1eKmpoMacHUMHbIX 80JH HA NOLOU CIPYKIMYpe ¢ pa3mepom anepmypsbl d
u Onunou L, 0 — yeon nabnroodenus

Hcxonst M3 BBIIIECKAa3aHHOTO, 33Ja4d HC-
CIIC/IOBAaHUH, KOTOpble TpeOyeTcst pemarh
C IIeTbI0 TOTO, YTOOBI pazpabarbiBaTh dPek-
TUBHbBIC, YHUBEPCAJIbHBIE M COBPEMEHHBIC
CII0COOBI PAaCYETOB 3JICKTPOMArHUTHBIX II0JIEH,
paccenBaeMbIX OOBEKTaMM, MJOJDKHBI OBITh
OPHEHTUPOBAHBI HA TO, YTOOBI IPOBOJUTH aHA-
JU3 W UIMPOKOMACUITa0HOE HCIOJIb30BaHUE
COBPEMEHHBIX YHCICHHBIX METOIMK M CIIOCO-
0OB, JOJDKHBI 00ECIeYMBATH YCKOPEHHE BbI-
YUCIICHUM.

Ha pucyHke npusezieHa cxema paccesiHus
JIEKTPOMArHUTHBIX BOJH HA HCCIELyeMOM
00BeKTE.

OrneHka XapakTEPUCTHK PacCesHUs dJIEK-
TPOMarHUTHBIX BOJIH B ciiy4yae E-nonsipuzannmn
MIPOBOAMJIACH HA OCHOBE METO/a MHTErpalib-
HBIX YpaBHEHUH [6].

Pemanace 3ajaga ompenenenus yria pac-
KpBIBa amnepTypbl TOJOW CTPYKTYpPHI [2] O,
IIPU KOTOPOM JIOCTUIAETCSl MAaKCHUMajbHOE
3HaueHue cpegHerd 3((PEKTUBHON IUIOLIAIHN
paccesiHusl B cekrope yrioB [9] HabmroneHus
25°<0<33° Pasmepsl CTPYKTYpbl ObLIH
cnenyrommue: a=3.6A, L="7.1A, tne A — uiu-

[t(r,5)] [(r,5)]

Ha TAJalolIei 3IEKTPOMArHUTHOM BOJHEI [1,
3]. Jyist 3TOr0 MCIOJIB30BAJICS METOJI ONTUMH-
3aluu, 0a3UPYIONIMICS HA MypaBbUHOM aJiro-
puTME.

B MypaBpMHOM ajTrOpUTME HCIOIH30BA-
JIOCh clienytoniee npasuio nepexona [10]:

Mypageii, HaxOIAIIMICS B TOYKe 7, OyneT
BBIOUPATH CIIEYIOIIYIO TOYKY § HCXOJIS U3 Clie-
JIYIOLIUX YPaBHEHU:

arg max {xrwlin(r,wB}, g<q,
, (1)

$=1 BBIOOp COTIACHO CIELYIOMIEMY

YPaBHEHHIO, UHaue
e j,(r) — MHOXKECTBO AYEEK CETKH KOTOPBIE
HEOOXOJMMO TIOCETHTh MYpPaBbIO Kk, pacro-
JIO)KEHHOMY B TOYKE CETKH 7, T(r, §) — Mepa
depomona, M(r,u)=1/8(r,u), rne Bec 3(r,
1) BBIOMpAJICS] KaK pacCTOSHUE MEXKIY TOYKa-
MH, ¢ — CIlyvaliHas BEJIUYHHA, ¢, — IapaMeTp
(0<g<1,0<¢q,<1).

Eciu g =g, Mypaseii Oyzmer BbeIOMparh
CJIEAYIOILYI0 TOYKY COIJIACHO CJELYIOLIEMY
YpaBHEHUIO:

o= 2 BTl

ued, (r)

cmu s € J,(r), (2)

0, nHaue
rae p,(r,S) —BEPOSITHOCTb TOUKU S ObITh BHIOPAHHON MypPaBbeM K, pacIIOJIOKEHHBIM B TOUKE I.

[IpaBuio moxamTbHOTO OOHOBIECHUS:

w(r,s) < (1—p)-1(r,s)+p-At(r,s), 3)

IIe p — JOKAJIbHBIH mapameTp, 0> p > 1, A1(r, s) — BeTuInHA CyMMBI (DepOMOHA, OCTaBICHHOTO
MypaBbsIMH. [J100a1bHOE TPABUIIO OOHOBIICHHSI COOTBETCTBYET CICAYIONIEMY YPaBHEHHIO:

©(r,s) < (1—o) - t(r,s)+ o At(r,s), (4)

e o — Io0aNbHbIH mapamerp, 0 > o > 1, At(r, s) = 1/mydmas rmoOanbHas JJIMHA, €CITH OTPE30K

(r, s) IpUHAIICKUT dTOU JTHHE.
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B pesynbrare MaremMarnueckoro MoaeInpo-
BaHUA 6])1.]10 YCTAHOBJICHO, YTO MaKCUMaJIbHOC
3HaYeHUe cpenHen A3 HEeKTUBHON MIOIAaN pac-
CesHMSI B YKa3aHHOM CEKTOpe YIVIOB HalOiofe-
HUSI IOCTUTAETCS JUTSl yIia HaOmromeHus oL = 23 .
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O PABPABOTKE MOIVJIAA PACYETA XAPAKTEPUCTHUK
BECITPOBO/IHBIX CETEHU B IOMEIIEHUAX

IIIecTromaaos O.B.

B Hacrosimee BpeMst IPOUCXOIUT MPOSKTHPOBAHUE M BHEIPEHHE OSCIPOBOIHBIX CETeH CBSI3U, KOTOPBIC MO3BOJIIIOT
nepeaBarb OONbIIME 0OBEMBI IAHHBIX, @ TAKXKE JaTh BO3BMOXXHOCTH JUISL TOTO, YTOOBI OBUIO ONEPaTUBHOE YIIPABICHUE
1 obecrieunBanack 6e30macHoCTb. B pabore npyBe/ieHa CTPyKTypa IporpaMMHOIO TPOLYKTa, Ha OCHOBE KOTOPOIO MOTYT
TIPOBOJUTECS PACUETHI IO JU(PPAKIIOHHBIM XapaKTePUCTHKAM O0BEKTOB, KOTOPBIE BKIIIOYAIOTCSI B CHCTEMBI COOTBETCTBY-
OIIHX OECIPOBOHBIX CBsI3eH. YKa3aHbl OCHOBHBIC A((EKThI, KOTOpbIC HAOMIONAIOTCS TIPU PACTIPOCTPAHCHHH HICKTPOMar-
HUTHBIX BOJIH BHYTPH 31aHUH U COOPY)KSHUI P HAIMYHH CTSH, [IEPEropook, MeOeIIH, PaJlodIeKTPOHHO! aIliapaTypsbl:
BO3HHKHOBEHHE MHOTOJIy4eBOCTH, OCKOIBKY HIyT MHOTOKPAaTHBIC NEPEOTPakeHUsI OT 0OBEKTOB, HAXOMSIIIXCS BHYTPU
TOMEIIICHHH 1 OT CTeH; AU(PaKIMOHHbIE P(EKTHI, CYIECTBYIOLINE HA OCTPBIX KPOMKaX 00BbEKTOB, KOTOPHIE CYIIECCTBYIOT
BHYTPH HOMEILICHNH; POLIECCHI PACCESIHUS IEKTPOMArHUTHBIX BOJH. [IpeacTapieHa cxema B3aMMOJCHCTBHS CHCTEM aBTo-
MAaTH3HPOBAHHOTO IPOSKTHPOBAHHS OESCIPOBOIHBIX CHCTEM CBSI3H U TCOHH(OPMAIMOHHBIX CHCTEM.

KiroueBbie ciioBa: 6ecripoBoHbIE CeTH, MPOEKTHPOBAHNE, IPOrPAMMHBII POAYKT, Tn¢paKuus paJHoBoIH

IN WIRELESS SYSTEMS INDOOR
Shestopalov O.V.

Voronezh institute of high technologies, Voronezh, e-mail: olegshestopalof@yandex.ru

Currently, there is the design and implementation of wireless networks, which allow to transmit large amounts of
data, and also to give possibilities in order to make it operational management and security arrangements are maintained.
The paper presents the structure of the software product on the basis of which they can carry out calculations using
the diffraction characteristics of the objects that are included in the appropriate wireless connections. The main effects
are specified that are observed in the propagation of electromagnetic waves inside buildings in the presence of walls,
partitions, furniture, electronic equipment: the occurrence of multipath, as are the multiple reflections from objects
within the space and from the walls; diffraction effects, the existing sharp edges of objects that exist on the premises;
the processes of scattering of electromagnetic waves. The scheme of interaction of systems of the automated designing

Boponesiccrkuii unemumym svicoxkux mexronoeuil, Boponeoic, e-mail: olegshestopalofl@yandex.ru

ABOUT THE SOFTWARE FOR STUDIES OF SCATTERING CHARACTERISTICS

of wireless communication systems and geographic information systems is given.

Keywords: wireless networks, software, diffraction of radio waves

B Hacrosiiee Bpemsi COCTaBISIONINAE Pa3-
JUYHBIX OECIPOBOMHBIX CETEH HMEIOT JO-
BOJIGHO OOIBIIYI0 TOMYISPHOCTh. bombImoe
YHUCIIO HWCCIeNoBaTeNel MOoJaralT, 4YTO It
MOOWJIBHBIX ~CHCTEM, KOTOpPBIE OTHOCSTCS
Kk cranaaptaM GSM, Henb3s TOBOPUTH O TOM,
YTO TIPOM30IIA BHIpA0OTKA WX pecypca,
U B OnmkaiiiieM OyayIieM BO3HUKHYT HOBBIC
YCTPOMCTBA, KOTOPbIE 0a3UPYIOTCS Ha IPYTUX
nepcrnekTuBHbIX  3ddekrax. HemnpepsiBHBIM
00paszoM HaeT pocT abOHEHTCKHX 0a3 ormepa-
TOPOB, TIPOUCXOTUT (OPMHUPOBAHHUE HOBBIX
JIOPOXKHBIX TTOKPHITHIA, HAOIIONAIOTCS H3Me-
HEHUS B TOPOJACKHX JaHImadTax U Kiumare.
OTMeueHHBIE  OOCTOSTENBCTBA  CYIIECTBEH-
HbIM 00pa30M OKa3bIBAIOT BIIMSHUE HA Xapak-
TEPUCTUKU TOTO, KaK WACT PacIpOCTpaHCHUE
pamuoBoiH. OCHOBBIBASsICH Ha 3TOM, MBI MO-
JKEeM CYHUTaTh, YTO aKTyaJbHBIMHA BOTIPOCAMHU
SBIISTIOTCST pa3pabOTKH IO CIIEIUAIN3HPOBAH-
HBIM TIPOTPaMMHBIM CPEJICTBAM, KOTOPHIE B Oy-
nymeM MoxHO npuMensats B CAIIP [2], ¢ ux
HCIIONIb30BAHUEM BO3HUKAIOT BO3MOXKHOCTH
C MIPUBJICUCHUEM DJIEKTPOHHBIX KapT MECTHO-
CTH OCYIIECTBIISATH OIEHKH 10 XapaKTepy pac-
MIPOCTPAHCHUS PATHOBONHBI, a TAKXKE J1aBaTh

OIICHKH 30HaM TOKPBITHS TOTO MHOYECTBa 0Oa-
30BBIX CTaHIIUN, KOTOPOE WHTEPECHO TSI HAC,
HO HE IS BCEX HCIIOJIB3YEeMBIX Iporpamm [3]
MO)KHO TOBOPHTH O HH3KHX IOTPEITHOCTIX
B BBIYUCJIEHUAX [6], MJIM O IOCTATOYHO HU3KOM
noTpebJIeHnn MallMHHBIX pecypcoB [7].

Kax pesynbrar, Mbl IOHMMAaeM, 4TO pelie-
HUE 3a/1a4, HaMpaBJICHHBIX Ha OMpeneicHue
YPOBHEH CHUTHAJIOB JJISl 30H HOKPBITHS 0a30-
BBIX CTAHIINH, BEChbMa HEMPOCTOE, U JIOIMOJIHU-
TETHHBIEC CJIOKHOCTH TTOSIBIISTIOTCS ITOTOMY, UTO
HETIPEPBIBHBIM 00pa30M MEHSETCS 3aCTpOiKa
BHYTPH TOPOJIOB M peibe(, MOCKOIbKY ITPOHUC-
XOJIUT PaCHIMPEHHUE 30H OOCITYy)KUBaHUSI COOT-
BETCTBYIOLIUX COTOBBIX OMEPATOPOB.

KopmopatuBHabie COTPYIHUKH, KOTOpHIE
BCIICAICTBUE  CIY’)KEOHBIX  HEOOXOIUMOCTEH
MIPOBOST PETYIISIPHBIC IETOBBIC TTOC3IKH, pac-
CMaTPHUBAIOT PA3TMYHbIE OCCIPOBOMHEIE TEX-
HOJIOTHH B BHJI€ HEOOXOIUMOU COCTABIISIOLICH
ousHeca. [Ipoucxoaut mocTossHHOE pa3BepTHI-
BaHUE OCCIPOBOAHBIX KOMIIBIOTEPHBIX CETEeH
B MECTax, IJie HaOIIOAAI0TCs OOBIINE IIOTOKU
JIOIE — B OTENIAX, TPAHCIOPTHBIX TEPMHUHA-
JaX, pecTopaHax, MOATOMY MOCETUTEIH HYX-
JIAl0TCA B IOCTyIIE K MIHTEpHETY.
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baza gamHRIX
I PaKITHOHHEIX
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Puc. 1. Cmpyxmypa npocpammnozo npooykma

Ha puc. 1 mana cTpykTypa mnporpamm-
HOTO MpPOJyKTa, HA OCHOBE KOTOPOTO MOTYT
MPOBOAMUTHCS PacueThl MO AUPPAKITHOHHBIM
XapaKTepUCTUKaM 00bEKTOB, KOTOPbIE BKIIIO-
YalOTCs B CUCTEMBbl COOTBETCTBYIOILUX Oec-
IIPOBOAHBIX CBSI3CH.

To, 4yTO BHYTpM 31aHUIl U COOpPYKEHUI
CYIIECTBYIOT CTEHBI, IEPETrOPOIKU, MeOeb,
paznodaNIeKTPOHHAs arnaparypa u Ipyrue o0b-
eKThl BEJET K TOMY, YTO CO3JIaeTCs CIIOXKHas
cpena I pactipoCTpaHeHUs paaroBoIH [1].

B kagecTBe 0CHOBHBIX 2(h(DEKTOB, KOTOPHIC
HaOJIFOMAIOTCS B TIOAOOHBIX Cpelnax MOXKHO OT-
METHTB!

1) Hanruue MHOTOIIy4€BOCTH, BCICICTBHE
TOTO, YTO MPOUCXOAAT MHOTOKPATHBIE NIEPEOT-
paKeHHS OT OOBEKTOB, HAXOSIIUXCS BHYTPU
ITOMECILICHUM U OT CTCH,;

2) Audpakunonubie 3GHEKTs, CyIecTBY-
IOLIME Ha OCTPBIX KPOMKaX 00bEKTOB, KOTOPbIE
CYIIECTBYIOT BHYTPH [IOMEILECHU;

3) OddexTbr paccessHHS AIIEKTPOMArHUT-
HBIX BOJIH.

Kak crnenctue Takux 3(h(heKToB, BO3HHKA-
eT CIIOKHasi WHTepPEpPEHIMOHHAs CTPYKTypa
JIEKTPOMArHUTHOTO TOJIs, TPUYEM OHA CHIIb-
HBIM 00pa3oM MEHSETCs KOTHa JIIOAH TepeMe-
LIAIOTCSI BHYTPH IIOMELIEHUH, a TAaKXKe JIBUTa-
10T pa3IMYHbIC IPEAMETHI.

[Ipennaraercst co3garb CHELUATH3UPO-
BaHHBI «Moxaynb HOMELICHHs», A TOTrO,
YTOOBI OCYIIECTBIATH MIpeoOpa3zoBaHue Tpa-
(uyeckux KapT IOMEUICHHH, BO BHY TPEHHUH
(dbopmMaT cucteM aBTOMaTHU3UPOBAHHOTO TIPO-
extupoBanusi (CAIIP) [4] OecnpoBOgHBIX
CHCTEM CBS3H.

[lepeuncnum OCHOBHBIE 3aJa4dM, KOTOpbIE
MOTYT pemarbest «MoyneM IOMELICHUS:

— MPOBe/ICHUE NMPEe0o0Pa30BaHU BHEIIHUX
JAHHBIX BO BHYTPEHHHE (OPMATHI;

— IIPOBEJICHUE BBIBOJIA PE3YJIbTaTOB BO
BHEIIHHE IpadUUCeCKUE MTaKEThI;

— IPOBEJICHUE MOJArOTOBKH JAHHBIX IS
MOJICICTEMBI pacyeTa, NCXOAS U3 TOTO, KAKOBBI
TpeOOBaHMs TEXHMYECKOTO 3aJ]aHHs Ha TTPOEK-
THPOBaHUE;

— IIpoBeJieHUue (POPMHUPOBAHUS CIIOS TIO3H-
[IMOHUPOBAHUS TOYCK JIOCTYTIA;

— npoBesieHue (OPMHUPOBAHUS CJIOSL pac-
MIPOCTPAHCHHUSI CUTHAJIOB,

ITon TEeXHWYECKUM 3aJaHMEM Ha IPOCK-
THPOBAaHUE MBI OyJIeM paccMaTpHBaTh OIpe-
JISJICHHBIE BUJBI TIOMEIICHHUH, TpPeOyIomnx
MIPOBEICHNUS PACUETOB XapaKTEPUCTUK PACIIPO-
CTpaHEHUs paJUOBOJIH 5], 4aCTOThI CUTHAJIOB,
MOTPEIIHOCTA PACYCTOB, JaHHbIE aO0OHEHTOB
U IPUMEHSIEMOTO 000PYIOBAHHMSI, KOOPIUHATHI
MepeaTIMKOB ¥ IIPUSMHUKOB H JIP.

Ha puc. 1 npencraeieHa cxema B3auMO-
netictBust CAIIP 6ecripoBOTHBIX CHCTEM CBSI3U
u reonHpopmannoHHbIX cuctem (I'HIC).

s Toro, 4TOOBI OCYIIECTBIIATH B3aUMO-
JICHCTBHE C BHENIHHUMHU TpaQUUeCKUMHU ITaKe-
TaMU MOXKHO TIPUMEHSTh J[BA TOAXO0/IA;

— obpamenue k O6a3e ganubix (BJl) mome-
IICHUS;

— Ucnonb3oBaHue GopmMaroB rpaduueckon
nHOopMaIHH.

Korma npumensiercs snexTpoHHOE Tpadu-
YeCKOE OMUCAHNE TIOMEIICHU OJTHOU U3 KITI0-
YEBBIX XapaKTEPUCTHUK SIBISETCS TpeOOBaHUE
K TOMY, KaKOBbl BXOJIHbIC JIaHHBIC B paccMma-
TPUBAEMBIX MOJICIISAX pacyéTa XapaKTEPUCTHK
pactpocTpaHeHus paauoBoiH. [loMuMo 3TO-
IO COOTBETCTBYIOIIHME TPEOOBAaHUS JTOJDKHBI
OBITH TIPEABABICHBI K TOMY, KaKkasi CTPYKTypa
B/l, mpumeHseMol ISl TOTO, YTOOBI XPaHHUTh
nHopManui0 00 O00NacTAX, MOAJIEKAIINX
aHaJIu3y W Pacy€Ty, BXOAHBIC U BBIXOJHBIC
JIAaHHBIC U JIp.
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Puc. 2. Bsaumooeticmsue CAIIP 6ecnposoonbix cucmem césa3u U paguueckux nakemos

B kadecTBe BXOTHBIX JAHHBIX, B PACCMATPH-
BAEMOM TIOAXOJIE MPEIAracTCs NCIIOIb30BaTh:

— KOOPIMHATHI TOYKH JOCTYTIA;

— KOOPJIMHAThI IPUEMHUKA;

— pa3Mepbl TOMENIEHU;

— TOJIIIMHA NEPEKPBITUN U CTEH, a TaKKe
XapaKTepUCTUKU MAaTEpUAJIOB, U3 KOTOPBIX OHU
COCTOSIT;

— MapamMeTphbl MPUMEHSIEMOTO 000PYI0BaHNS;

— IMIPUEMJIEMBIC TIOTPEIIHOCTH PACcYETOB.

B pesynsrare, cpeay nperMMyILEcTB IIpUMe-
HSIEMOM MOJIEIM MOYKHO BBIIEIIUTH BO3MOKHOCTH
IIPOBEACHHS PACUETOB IIPU BeCbMa HEOOIBIIOM
HaboOpe mapaMeTpoB, KOTOPhIE HEOOXOMMBI.

Bo BxogHbIX JaHHBIX, pa3melnaeMbix B b1
MpeajaraeTcsi HUCHONb30BaTh  CJICAYIOLIHUE:
«rpaduueckoe MPEJCTABICHUE» — COICPIKUT
KOOPJIMHATBI TOM OOJAcTH, BHYTPHU KOTOPOIi
pacroyiaraeTcsi CHCTEMa CBSI3M; «OIHCAHUE
00BEKTOBY» — UX KOOPJMHATHI, pa3Mephl, CBOH-
CTBa MaTEpUaJIOB, U3 KOTOPBIX OHU H3TOTOB-
JICHBI, «TOYKU AOCTYIA» — COHEPKUTCA HH-
(dopmarusi 00 X KOOpIMHATAX, JUArpaMMax
HaIPaBICHHOCTU, MOIIHOCTH U Jp., IIPUEM-
HUKW» — XapaKTEPUCTUKHU IPUEMHUKOB.
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ITPOBJIEMBI, CBA3AHHBIE C PACCEAAHUEM PA/IMOCUT'HAJIOB
HA COCTABHBIX OBBEKTAX

IIIecTromaaos O.B.
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3aj1aun, Kacaromuecs 00pabOTKH PACCESHHBIX PaHOCHTHAIIOB, B HACTOSIIEE BPEMsI UMEIOT OONIBIIOE NIPAKTHYIE-
CcKoe 3HaueHue. B crarbe oOcyxnaercs pemeHne 3aJaun BBIICICHIS HA TOBEPXHOCTH 0OBEKTOB H30TPOITHBIX HCTOY-
HHKOB. AHAIM3UPYeMbIi 00BEKT COCTOHUT U3 IByMEPHBIX HIUIMHIPOB C 33IaHHOM JUTHHOI U IIUPHHON U PAaCCTOSHHEM
Mex Iy HuMu. Ha 00BeKT 1oz onpeeneHHbIM yIIOM NaJaeT deKTPOMarHuTHas BoHa. [Ipyn MaTeMaTHIeCKOM Mozie-
JMPOBAHUH ONpeJIeTICHUE XapaKTePUCTUK PACCESHUsI OCYLIECTBIICTCS Ha OCHOBE JIBYX IIOAXOJOB: METOJ MHTErPallb-
HBIX YPaBHEHUH, MT03BOJISIONIMI MIMUTUPOBATH NOTy4Y€HHE IKCIIEPUMEHTAILHBIX JaHHBIX, ITOAXO]], B pAMKaX KOTOPOro
CIIOXKHAsT TU(PAKIMOHHASI CTPYKTYpa IPEJICTABILUIACh B BUJIEC CYNEPHO3ULINH IEMEHTAPHBIX OTpa)KaTeleH, KaxIbIil
13 KOTOPBIX MMEET CBOIO XapaKTEPHCTHKY paccesHusl. PacdeTsl Ha OCHOBE ABYX BBINICH3IIOKEHHBIX OIXOOB IIPO-
BOJIJINCEH IS pa3MEPOB CTPYKTYpHI JIeXKAIIUX B Pe30HAHCHBIX mperenax. ONIpeensuioch 3HaYeHHe CEKTopa yIIoB
HaOMIONEHNU JTOKAIbHbIE HCTOUHUKN MOKHO OBLIO MPEACTABUTH M30TPONHBIMU HCTOUHUKAMHI HA OCHOBE CPABHEHHS
3HAUCHHH XapaKTEePUCTHK PACCESHNUS, MOTyUCHHBIX C HCIIONb30BaHUEM ABYX PACCMOTPEHHBIX IOIXOIOB.

KurodeBble cjioBa: paccesiHue pauoBOJIH, COCTABHON 00bEKT, H30TPONHbIH HCTOYHHK

THE PROBLEMS ASSOCIATED WITH SCATTERING OF THE RADIO SIGNALS

ON THE COMPOSITE OBJECTS
Shestopalov O.V.

Voronezh institute of high technologies, Voronezh, e-mail: olegshestopalofl@yandex.ru

The problems concerning the processing of scattered radio signals, currently have great practical importance.
The paper discusses the problem of allocation on the surface of the objects is isotropic sources. The analyzed object
consists of a two-dimensional cylinder with a predetermined length and width and the distance between them. On
the object at a certain angle falls electromagnetic wave. In mathematical modeling of the calculation of the scattering
parameters will be based on two approaches: the method of integral equations allows to simulate the generation
of experimental data, the approach in which complex diffraction structure is represented as a superposition of
elementary reflectors, each of which has its own characteristic scattering. Calculations based on the two above
approaches were carried out for dimensions of the structure lying in the resonance range. Determined the value of
the sector of observation angles, local sources could provide isotropic sources based on the comparison of the values

of the scattering parameters obtained using the two aforementioned approaches.

Keywords: scattering of radio waves, a composite object, isotropic source

3agaum, Kacarommecss 0OpabOTKH pacce-
SHHBIX PaJMOCUTHAJIOB, B HACTOSIIEE BPEMs
AMEIOT OOIBIIOe NPaKTUYeCKoe 3HaYeHwue [S].
it 0OBbEeKTOB, Ha KOTOpBIC MAJAIOT PATUO-
CUTHAJIbI, UMCIOIINE PA3HYIO0 YacTOTY, MOXKHO
OTMETHUTh XapaKTEPHBIC OTPaKaTEIIbHBIC BO3-
MoOxHOCTH [3]. Bo3HMKAIOT mpoOIIeMbl, KOTO-
pBI€ CBSI3aHBI C OCOOEHHOCTSAMHU pAcIO3HaBa-
HUS PACCESIHHBIX PAAMOCHUTHANIOB (MIET WX
KJTaccuuKaIys, pa3IndeHne), TO eCTh UcClie-
JIOBATEJIM OTHOCST HaOIIOJaeMble TeJla K HEKO-
TOPBIM KJIaccaM U tunam [4].

B 3amauax, kOTOpbIE CBSI3aHBI C TEM, YTO
MIPOBOAMTCSL PACIIO3HABAHUE PATMOCUTHAJIOB,
Mbl MOXXEM OOIIME YepThl C aHAJOTHYHBIMU
CJIOKHBIMH 3aJ[auaMH, HAIPaBJICHHbIMU Ha pac-
MMo3HaBaHUe m300pakeHn. Mcxoms w3 ATOTO,
MBI MOYXEM TIPOBOIUTH HEKOTOpPHIE AHAJIOTHH,
KOTOPBIE CBSI3aHBI C TIPOIIECCAMH aBTOMAaTH3AIN
pacro3HaBaHus OOJIE3HEHHBIX CHMIITOMOB B Me-
JIIIUHCKUX 00JIacTsX U B cpepe pacrio3HaBaHUS
panuocursaioB. Korma nayT mporecchl pacros-
HaBaHMs 00Pa30B, TO MbI MOKEM KOMOWHHPOBATh
pamuo uH(OPMAIHMIO ¢ JaHHBIMH, KOTOPBIE MbI
TToJTy9aeM TSt APYTHUX JUara3oHoB BOJH [4, 9].

ITockonbky HaOMIOMaeTcss OONBIION WH-
Tepec K 0003HAYEHHOHN TeMme, BOSHHKAIOT BO-
MPOCHl O TOM, Ha OCHOBE KAaKUX IPHUHIIUIIOB
OCYILECTBISITH  Pa3pabOTKu  3PPEKTUBHBIX
aJTOPUTMOB, KOTOPBIC CBS3aHBI C pacueTaMu
U TMPOTHO3MPOBAHUEM PAJUOBOJH, KOTOPHIC
paccerBarOTCs Ha O0BEKTaX.

JIOCTOMHCTBOM ~ METOa HHTErPaJibHBIX
YpaBHEHUH MBI MOXXEM CYHTATh TO, YTO KOM-
MBIOTEPHBIE YKCTIEPUMEHTHI BITOJTHE MOTYT 3a-
MEHUTh HaTypHBIC, IIPH a/ICKBATHOM ITOCTpPOE-
HUU COOTBETCTBYIOIIMX Moneneit [1, 2].

JlaHHBIE MBI MOXEM WCIIOJIb30BaTh HE
TOJILKO TPH TPOBEICHUM aHallM3a PEIICHUMN
OTHOCHTEJILHO TIPSIMBIX 33134, HO M KOT/ia Ipo-
BOIISITCSL HCCIICAOBAHHUS IO BO3MOXKHOCTSIM
TOTO, YTOOBI OBLTH O0O3HAUCHBI PEIICHHS I10
o0paTHBIM 3a/1a49aM, TO €CTh, KOTJa TIPOUCXO-
IUT ompeneieHne GopM 0ObEKTOB WIIH OTpa-
JKAIOIIMX CBOWMCTB IO WX COOTBETCTBYIOIIUM
MTOBEPXHOCTSIM.

[Tpu npoBeeHUH perIeHus 3a/1a4, KOTOPbIS
CBSI3aHHBIX C TIPOLIECCAMH ITPOXOKICHUS pa-
JIUOCUTHAJIOB 110 KaHajlaM CBSI3H, HEOOXOAUMO,
9TOOBI 0OJBIIOC BHUMAHWE YACTSUIOCH TOMY,
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KaK MJeT M3MeHeHre MH(OPMAIMOHHBIX Mapa-
METPOB CHTHAJIA, MOCKOJIBKY 3TO HAalpaBlIeHO
Ha 331249, B KOTOPBIX CTPEMSITCSI K TOMY, YTOOBI
MaKCHMaJIbHBIM 00pa3oM COXPaHUTh HH(POpMa-
LU0, KOTOPAst IEPEHOCUTCS CUTHAJIAMHU.

B takux ciryuasx, kora nH(popMaIws 3aKia-
JpIBaeTcst B popMy curHaia (0ObIYHO OHa 10CTa-
TOYHO TIPOCTast), TO B 33[a49aX, B KOTOPBIX LIEJIbIO
SIBJISIETCSI COXpaHEHUE MH(POPMAIMH, CTPEMSITCS
K TOMY, 4TO0ObI ObLIa coxpaHeHa (opma (Wiu
CIIEKTPAJIbHBIC COCTABJISIONINE) CHTHAIIOB.

Lenpro paboTHI SBIAETCS TIOCTPOCHUE all-
TOpHUTMA pacueTa U HUCCIeOBaHNE BO3ZMOXKHO-
CTH TIPEJICTABJICHUS JIOKAIBHBIX HCTOYHUKOB
H30TPOMHBIMH OTPasKaTEISIMU.

B kauecTtBe Monenu paccMOTPHUM OOBEKT,
n300pakeHHbIN Ha pUcyHKe. OOBEKT COCTOUT
U3 JIByMEPHBIX [WJIMHAPOB JUIMHOW a W -
puHOit b, ¢ paccrosinuem mexay Humu L. Ha
O0OBEKT TOX OMpEIEICHHBIM yIIoM 0 mamaeT
JJIEKTPOMArHWTHas BOJHA. 3HAYEHUS pa3Me-
POB 00BEKTa BapHUPOBAINCH B CIEAYIOIINX
npenenax: 2A <a, b, L< 11A.

0

a L

Cxema paccesanus S1eKmpomMacHUmHblX 60JIH
HA COCMABHOM 00beKme

I[Ipu wmareMaTHYeCKOM MOACIUPOBAHHH
XapaKTEPUCTUKN PACCESIHUST PACCUUTHIBAIOTCS
IIPH TTOMOIIIX ABYX MTOIXOJIOB:

1. Meron uHTErpajbHbIX YypaBHEHHH [3,
4]. Ha ocHOBE JaHHOTO METO/1a HAMU MOJIEIIH-
POBAIKUCH SKCIEPUMEHTANLHBIC TaHHEIE.

2. Ilogxon, B pamMKax KOTOPOTO CIIOXKHAS
TUQPPAKIMOHHAS CTPYKTypa IPEICTaBIIsUIaCh
B BUJIC CYTICPITO3UIINN DJIEMEHTAPHBIX OTpaka-
TeNlel, KaXKJbli U3 KOTOPBIX MMEET CBOIO Xa-
pPaKTEepUCTUKY paccesHus [4, 6].

PaccMoTpuM  mcnonmp3oBaHME OTHX  JABYX
MOAXOZ0B. B mepBoM IMOAXOIE HCHONB3YeTCst
METO/IMKA pacyera XapaKTePUCTUK PACCESHUS
Ha OCHOBE METOJa WHTETPATBHBIX YPaBHCHHIM,
onuvcaHHas B [5]. PacyeT TOKOB Ha MOBEPXHOCTH
(xoHTYpE) o0BeKTa [T Citydasi E-nomspusanyn

MAJAOUIEH NIEKTPOMAarHUTHOM BOJIHBI IIPOBO-
JIATCS HA OCHOBE PEIICHHSI MHTETPaIbHOTO ypaB-
Henust @penronsma 1-ro pona.

Bo BrOpoM momxome HMCIONB30BAICS alro-
PHUTM pacdeTa XapaKTepHCTHK PacCestHus, OCHO-
BaHHBIN Ha MPE/ICTABICHUN OOBEKTa B BUJIE CO-
BOKYITHOCTH 3JIEMEHTapHBIX OTpaXkaTeseH.

B paccmarprBaemoii HamMy MOJICITN BBIICITUM
CIIEYIOILHE DIIEMEHTAPHBIE OTpaKaTenu (pucy-
HOK): JIByMEpHBIC IUIACTHHBI, PACIIOIOKEHHBIC
C JIEBOW M TPaBOM CTOPOHBI, COOTBETCTBEHHO,
KJIMHBsI, 00pa30BaHHbIE CTHIKAMH TIIACTHH.

PacyeTbl Ha OCHOBE JIBYX BBIIIEH3IIOKEH-
HBIX TOJXOZ0OB TPOBOAWIINCH JJISI Pa3MepOB
CTPYKTYPBI JISKAIUX B PE30HAHCHBIX IpeJie-
nax [6, 7]. Onpenensyioch 3HAYEHUE CEKTOpa
VIJIOB HAOJIOACHUS JIOKAallbHBIE HMCTOYHUKH
MOYKHO OBLJIO MPEACTABUTh U30TPOIHBIMH HC-
TOYHMKAMHM Ha OCHOBE CpPaBHEHMs 3HAUYCHUI
MOHOCTAaTHYECKNX A(D(PEKTUBHBIX IIIOMANCH
paccestaus (OI1P), momydeHHBIX ¢ MCTONB30-
BaHUEM JIByX PaCCMOTPEHHBIX MOAXon0B. Pac-
CMaTpUBaeMble 0COOCHHOCTH PACCESTHUS MOXK-
HO BCTPETHTH OECIPOBOIHBIX ceTAX [8§, 9].

B xome MammHHOTO SKCIiepUMEHTa ObLIO
YCTaHOBIICHO, YTO JIJIS paccMaTprBacMON Mojie-
JI JUTS YKA3aHHBIX Pa3MEPOB CTPYKTYPbI JIOKaJIb-
HBIE OTpakKaTeld MOTYT OBITh TPE/CTABICHBI
W30TPOITHHIMH HCTOYHUKAMU TP yIiiax HaOIo-
JICHUSL, JIeKaIuxX B cekrope ot 40° no 57°.
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IMPOBJIEMbI ABTOMATHU3AIIUU TOPI'OBBIX HPEI[HPI/IHTI/Iﬂ
IMImaabko I'.A.

Boponesicckuil uncmumym svicokux mexuonoeutl, Boponeoic, e-mail: gordejshmalcko@yandex.ru

IIponeccel, HanpaBIeHHbIE HA ABTOMATU3AIHIO TOPTOBIX BKJIIOYAIOT B ¢€0sl MHOXKECTBO MEPOIPHATHUH, KOTO-
pbIC KacaloTCs BHEAPCHHS B TOPrOBbIC OM3HEC-IPOLECCHI KOMIIOHCHTOB IIPOrPaMM M alMapaTHOro 00eCHedeHHUs,
9TO JaeT BO3MOXKHOCTH JIsI TOrO, YTOOBI OblIa yBeianueHa 3P(EKTHBHOCTh HCIONB30BAHHS TPYIOBBIX PECYpCOB
U XapaKTepUCTHK KadecTBa OOCIyKHBaHUS. B dIIeKTPOHHBIX BecaX €CTh BO3MOKHOCTb IIPOBEICHHS TOYHOI HIEH-
TU(UKAIMU TOBAPOB U UX CBOMCTB, KOI/Ia MJET 3arpy3ka u3 6a3 JaHHbIX. B nanHoi pabote npoBoauTcs paspadoTka
BEO-NIPHIIOKEHNUS, IPEIHA3HAYCHHOTO [UIsl HCIIOIb30BaHMs B KaUeCTBE MPOrPaMMHON OCHOBBI JUIsl QBTOMAaTH3UPO-
BaHHBIX pabounx MecT. Bolma pazpaboTaHa apXuTeKTypa NPUIOKEHHs, chOPMYIUPOBAHO TEXHHYECKOE 3aJaHHe
1 (QyHKIMOHAIBHBIC TPEOOBAHHUS K CHCTEME, OIPE/ICICHa MOJICIIb JaHHBIX HPUIIOKEHHUS, pa3paboTaHbl U peaan3o-
BaHBI HHTEP(EHCHI 0JIb30BATEIIsI U OU3HEC-TTOTHKA HPHIIOKCHUSL.

Ku1io4eBbie ¢/10Ba: aBTOMATH3A1UsA, TOPTOBJIs, NPHJIOKEHUE, TOBAP, 0232 JaHHBIX

THE PROBLEMS OF AUTOMATION THE TRADING COMPANIES
Shmalko G.A.

Voronezh institute of high technologies, Voronezh, e-mail: gordejshmalcko@yandex.ru

Processes aimed at automation trading includes many activities that relate to the introduction in the trading
business processes of software components and hardware, it gives opportunities to increase the efficiency of use of
labour resources and the quality of service. In electronic scales is the possibility of accurate identification of products
and their properties when loading from database. This paper aims to develop a web application intended for use as a
software framework for automated jobs. The application architecture is developed, terms of reference and functional
requirements for the system are formulated, application data model is defined, user interfaces and business logic of

the application are designed and implemented.

Keywords: automation, manufacturing, application, product, database

[Iporeccer, HanpaBIeHHBIE HA ABTOMATH3a-
LU0 TOPTOBJI BKIIIOYAIOT B ce0s MHOKECTBO
MEpPOIPHUATHH, KOTOPbIe KacaroTCs BHEAPEHUS
B TOProBble OM3HEC-TPOLIECCHl KOMIIOHEHTOB
MIpOrpaMM M armnaparHoro oOecredeHHs, 3TO
JlaeT BO3MOXKHOCTH AJISl TOTO, YTOOBI ObLIa yBe-
nryeHa d(QQGEKTHBHOCTD MCIONIB30BaHUS TPY-
JIOBBIX PECYpPCOB M XapaKTEPUCTHK KavyecTBa
obcmyxkuBanus [1].

[Ipobiemsr obecrnieueHHsT aBTOMATH3AIIH
TOPTOBBIX (DUPM yKe JOCTATOYHO JaBHO pellia-
10T Ha OCHOBE Pa3HBIX IOIXOAO0B.

Takne aBTOMaTH3MPOBAHHBIE CHCTEMBI CY-
LIECTBYIOT YK€ B TEUCHUE HECKOJIBKUX JIECSITH-
netuid. /[ mepBbIX U3 HUX HE OBUIO OpHEHTa-
UM HA TO, YTOOBI UCITOIH30BATh UX B CETEBBIX
cpemax, ¥ OHA WMeNTH HeMHOTO ¢yHKImi. Ha
nx 0aze HeNmb3s OBLIO PACCUUTHIBATH HA WH-
TErpanyio ¢ APYyruMu npuiokeHussMa. llo-
CTEIIEHHO MPOUCXOIUII OOJBIIONW poCT (yHK-
LUOHAIBHBIX BO3MOXHOCTEH B MPOTPaMMHOM
o0ecrieueHUH Il TOPTOBBIX c(ep, MOSBUINCH
HOBBIC TTOKOJICHHSI aBTOMAaTHYECKUX CHUCTEM,
KOTOpBIE TO3BOJSUTM YIPABJIATH TOPTOBBIMHU
cersMmu [3, 6].

B cymecTBytommx ycioBusix HaOmromaeT-
Csl HHTEHCUBHOE Pa3BUTHE PHIHKOB ITPOrpaMM-
Horo oOecrieueHusi. Takue MpoLEecchl CBSI3aHbI
B OCHOBHOM C T€M, YTO MJET KOHKYpPEHLHS.

[Ipu npuBIeYeHNN TOTEHINAIHHBIX KIHEHTOB
TOPTOBBIE KOMITAHUU CTPEMSTCS K TOMY, YTOOBI
MOBBICUTH (D (DEKTUBHOCTH CBOEH paOOTHI, IS
3TOrO HEOOXOIMMO 00JaaaTh MOTHON WHGOP-
MaIe o JIeITeIbHOCTH TOPTOBBIX TOYCK.

Hcnonb30Banne KOMIBIOTEPHO-KACCOBBIX
CHUCTEeM B MarasMHax paccMaTpuBaeTcs Kak
COBOKYITHOCTb Ba)KHBIX JJIEMEHTOB B 00JaCTH
PO3HUYHOU TOProeiu. PocT accopTUMEHTOB
TOBAapOB, MI3MEHEHHUS B 00beMax MPOAAXK U Cy-
IIECTBYIOIIAs KOHKYPEHIIHUS MPUBEIN K HEO0O-
XOJIMMOCTH BBICOKHX CKOPOCTEH B y4eTe TOBa-
POIBUKEHUSI.

MeponpusTusi, HalpaBJICHHbIC HA KOOPIH-
HaIMIo paboT, CBI3aHHBIX C MPOBEIECHHEM 00-
paboTKK OOJIBIIIOTO YKCIa ONepalyii, KacaroT-
Cs TIPUMEHEHHS COOTBETCTBYIOIINX CPEJCTB,
MTO3BOJISIONINX aBTOMAaTH3UPOBATh TOPTOBHIE
npoueccsl [4]. OqHoM U3 0OCHOBOIOIArarouIei
TEXHOJIOTUEH CYUTAIOT MPUMEHEHUE IITPUXO-
BOTO KOJTUPOBAHMSIL.

3a cyeT MITPUXKOAOB MOXHO YBEIHUYUTH
CKOPOCTh aHaJiu3a JIaHHBIX, W TPOUCXOTUT
YMEHBIIICHUE BEPOSTHOCTEH I MEXaHh4Ye-
CKHX OIIMOOK BBOZA JJAHHBIX.

B cucremax po3HUYHON TOProOBJIM MpUMeE-
HSIOT CKaHEpPhl MITPUXKOJOB BHYTPH CKIIAJI0B
U TOPrOBBIX 3alIOB, JUISI TOTO, 4TOOBI MPOBO-
JIUTh UICHTU(UKALIMIO TOBAPOB Ha 0a3e Kacco-
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BBIX araparoB, MPU 3ToM (HPOPMUPYIOTCS J1aH-
HbIC, CBS3aHHBIC C KOJIMYCCTBCHHBIM YYETOM
B CKJIQJICKUX TIPOTpaMMax.

Ha ocHOBe mpuHTEPOB MITPUXKOIOB CyIIIe-
CTBEHHBIM 00pa30M 00JIeTYar0TCS M YCKOPSIOT-
Csl TIPOIECCHI 1T0 TIpHUeMa, Tepeiayd TOBApOB.
Wnet pasButue U Ipyrux MOAXOAOB, HAIPaB-
JICHHBIX Ha NMPUMEHEHHUE IITPUXKOAUPOBAHUS,
OHH 3aMETHBIM O0pa30M BIUSIOT Ha XapakTe-
pucTUKH 3D (HEKTUBHOCTH PaOOTHI C TOBAPAMH.

B aneKkTpoHHBIX BECax €CTh BO3MOXKHOCTD
MIPOBENECHNS TOYHON HACHTH(HKAIMN TOBa-
POB M WX CBOWCTB, KOTJIa WIET 3arpyska W3
0a3 IaHHBIX.

[TonroroBka KBamU(pUIIMPOBAHHBIX KaJPOB
TaKKe BT Ha 3PPEKTUBHOCTH paOOTHI TOP-
TOBBIX OpPraHU3aLMil.

o wmaccoBoro pacmpoctpaderuss DBM
HEOOXOMMMOCTh pEIICHUS AITOW 3aJaqd TO0-
poXKIaa OTPOMHBIH OyMa)KHBIH JTOKYMEHTO-
000poT, TpeOOBaBIMIA CyIIECTBEHHBIX 3aTpaT
TPYIOBBIX U MaTepUalbHBIX pecypcoB. Kade-
CTBEHHBIH ITPOPHIB B ATOH 00IACTH MTPOU30IIIET
IOCJIe BHEAPEHUS HH(POPMAIMOHHBIX TEXHOJIO-
ruit. [IpuMeHeHue KOMIBIOTEPOB U UH(OPMA-
[IUOHHO-BBIYHUCIUTEIBHBIX CETEH IO3BOJIHIO
CYIIECTBEHHO COKPATUTh BpEMs, 3aTpadnBae-
Moe Ha cbop m 00paboTKy MH(pOpMaHH, TO-
3BOJIFJTIO M30aBUTHCS OT TPOMO3IIKHUX aPXHUBOB,
XPaHANIMX OIPOMHOE KOJHMYECTBO OYMaXKHBIX
JMOoKyMeHTOB. CTaly MOSIBIATHCS aBTOMATH3H-
poBaHHbIe paboune mecta (APM) — coBokym-
HOCTH WH(OPMAIMOHHO-IPOTPAMMHO-TEXHHU-
YECKUX PECypCoOB, KOTOPBIC MPEAOCTABISIIN
JUIST  TIONTE30BaTENIC BO3MOXKHOCTH, CBSI3aH-
HBIE C 00pabOTKON JaHHBIX M aBTOMATH3AIlHH
yHIpaBiIeHYeCKUX (DYHKIUN [T JAHHOU Cepbl
nesitenbHocTH. [Ipu co3manuu APM mbl ipen-
roylaraeM, 4to 0a30BbI€ ONEPAINH, CBSI3aHHbBIE
C HaKOIUICHUEM, XpaHCHHEM, U MepepadoTKoi
nH(OPMAIIMH CBSI3aHbBI C UCIIOJIb30BAHUEM BBI-
YUCIIUTEIIbHOW TEXHUKH, a IOJIb30BaTEIIIMU
BBITIOJTHSIOTCS OTIpeIeJICHHBIC PYYHBIC OTIepa-
[IMH, KOTOpbIe TpeOyI0T TBOPUECKOTO TIOAXO/A.

CymiecTBeHHBIM IIIaroM BIIEpesa M0 CpaB-
HEHUIO ¢ aBTOHOMHBIMH APM crano o0benn-
HEHUE TaKUX pabOYMX MECT B CETh, C MCIIOJNb-
30BaHUEM CMHON IIEHTPAIU30BAHHON 0a3bl
JIAaHHBIX, OTBEYAOIEH 3a XpaHeHHe HHOOP-
MalliH, WCIOJIb3YyeMOH B JaHHOM NpEINpH-
STHHA. DTO TIO3BOJIMIIO OOBETUHUTE MPOIIECCHI
HaKOIUJICHHUS W aHaIW3a WH(GOpPMAIH, TPUHS-
THS pelIeHn Ha e€ OCHOBE, COKPAaTUTh BpeMs,
TpeOyeMoe Ha MH(POPMAIMOHHBIN 0OMEH MeX-
Iy Pa3IMYHBIMH YacTSIMU CHCTEMBI yIpaBie-
HUS TPEATNPUITHEM.

OnHako HACTOSALIUN TPOPHIB  CIYUYHII-
cs Toraa, korma Ha pyoexe XX u XXI Bekos

MOSIBWJICSL U 00pen OOJBIIYI0 MOIMYISPHOCTh
HOBBI KJIACC TMPUIIOKEHUH, 00eCIeYnBIINI
BO3MOJKHOCTh JIOCTyIa K WH()OPMAITMOHHBIM
cucteMaM W 0a3aM JaHHBIX OpPTaHHU3AINN HE
TOJIBKO Yepe3 MHTPACETh, HO U M3 JIFOO0H TOU-
KU MHpa, UCHOJIb3ys ceTb UHTepHeT [2, 1].

Lenbro naHHO paboTHI SIBIIsIETCS pa3padboT-
Ka BEO-TIPUJIOKEHHUS, TMPETHA3HAYCHHOTO JIJIs
WCIIOJIb30BAHUSI B KadecTBE MPOrpaMMHON Oc-
HOBBI JIJIS1 aBTOMaTU3UPOBAHHBIX pa00YNX MECT.
JInst JOCTHOKEHMS JTaHHOM e HEoOXOIUMO
BBITTOJTHUTD CIIETYOIHEe OCHOBHBIE 33 1a4H:

1. PazpaboTare apXuTEKTypy NpHIIOKeE-
HUsl, CHOPMYIIMPOBATh TEXHHUYECKOE 3a/IaHue
1 QYHKIIMOHAJILHBIC TPEOOBAHUS K CUCTEME.

2. Onpenenuts MOZENb TAHHBIX MPHIOKEHIIS.

3. Pazpabotars u peann3oBarh HHTEPEHCHI
TIOJTE30BATEINSI M OU3HEC-JIOTHKY ITPUIIOKEHHSL.

OpnHol M3 OCHOBHBIX (DyHKINH, O€3 KOTO-
pO¥ HEBO3MO)KHO OCYIIECTBICHUE KaKOW-THOO0
OpraHW30BaHHON NEATETHLHOCTH IIFO00H CO-
[IUANBHOM WJIM MPOU3BOACTBEHHOW OpraHu3a-
1y, siBisieTcst ynpasienue. Cucrema, Kotopast
OCYILIECTBIISIET MPOIECCHl YNPABICHUS, Ha3bI-
BaeTCsl ynpapisole cucreMoi. [maBHbIMU
3aJa4yaMy, BO3JIOKEHHBIMU Ha HEE, SBISIOTCS
3amauu cOopa, CHCTEMaTH3alliid W aHalHu3a
nHpOpMAIIMHA O ACSITEIHHOCTH MPEINpUATHS,
OCYIIECTBIIEHUS TIPOTHO3HPOBAHHUS, TUTAHUPO-
BaHUS JICATEIBHOCTH W MPHHATHS YTIPaBIICH-
YECKUX PEIICHU Ha OCHOBE COOPAaHHBIX JIaH-
HBIX, & TAKXKE KOHTPOJIb HAJ] UX HCIIOJIHEHUEM.

IIpouiecchl ynpaBieHuss HEpa3pbIBHO CBA-
3aHbl ¢ MH(OPMAIIMOHHBIM OOMEHOM MEXKIY
COCTABIISIOUIMMH ~ YIPABJISIOMIEH CHCTEMBI.
Oco0y10 3HAYUMOCTH UMEET CKOPOCTH 0OMe-
Ha MH(pOpManueH, mpuieM Kak BHYTPH IIpel-
MIPHUSATHS, TaK U MIPH B3aUMOJICHCTBUH C OKPY-
)Katomiei cpenoi. IlomydeHne HeakTyanbHBIX,
YCTapeBIINX JAHHBIX O COCTOSIHUU KaKOTO-JIU-
00 MPOM3BOACTBEHHOIO WJIH TOPTOBOTO MPO-
1ecca CBOAUT Ha HET BCIO IIGHHOCTh HH(popMa-
MW, ¥ TPUBOAUT K TTOSBICHHUIO ONTHOOYHBIX
YIIPaBJICHYECKUX PEIICHUH.

CyIecTBYIOT pa3IudHbIe BUABI HH(popMa-
[IMOHHBIX CHUCTEM, HCIIOJIb3YeMbIX B JESTEIb-
HOCTH OpraHu3alui.

Pa3pabareiBaeMoe B JgaHHOW pabore mpo-
rpaMMHOE O0eclieueHHe OTHOCHTCSl K THUIHY-
HOU OM3HEC-cHUCTeMe, YTO Mojpa3yMeBaeT He-
dbopmasibHyO  crnienuduKanuio TpeOOBaHUA,
MTOATOMY TSI BBIPAOOTKH TpeOOBaHUH K TIpHU-
JIOKEHUIO MOYKHO HCITONB30BaTh CIIEHAPUH HC-
nonbs3oBanus (Use case).

PaccMoTpuM  clieHapuu  MCIIOJIb30BaHUS
JUISL HAIlleH CHCTEMBI.

3aKka3uuK TNPUXOAUT B PEMOHTHOE IMOJ-
pasneneHue, 4ToObl MO/aTh 3asiBKY HA PEMOHT
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oOopynoBanus. Eciu naHHBIA 3aKa3uuK yiKe
ecTh B 0aze, ormeparop 3aBOJMT 3asBKY, HHAYE
MPEBAPUTENBHO 3aKa34WK 3aHOCUTCS B 0azy
JaHHBIX cucTeMbl. Jlajee, oneparop Ha3HA4aeT
CIELUAINCTA, OTBETCTBEHHOTO 32 3TY 3a5BKY.

3aKa3yuK MPUXOIUT y3HATh O COCTOSHUU
3aka3za. Oneparop MpoBepseT TOTOBHOCTH 3a-
kaza. Ecnu 3asBka moMeueHa Kak BBIIOJTHEH-
Hasi, MPOU3BOJUTCS Bblaua OTPEMOHTHUPOBAH-
HOTO 00OpY/IOBaHMUS.

3aka3yrKk OTMEHsET 3asBKy. Oneparop mo-
MeuaeT 3asBKy KaK OTMEHEHHYIO.

CrienMaaucT-peMOHTHUK MOXKET IPOcMa-
TPUBAET CIMCKHU 3a5BOK, 33 BHIIIOJIHEHUE KOTO-
PBIX OH OTBETCTBEHEH.

CrienMaaucT-peMOHTHUK OTMEYaeT 3aBep-
LICHHBIE 3aKa3bl KaK BBITIOJIHEHHEIE.

CrienMa ucT-peMOHTHUK 3aBOAMT 3asBKU
Ha TpeOyeMble HHCTPYMEHTBI M MaTepHabl.

KnagoBmumk mpocMarpuBaeT CIHCKH 3a-
SIBOK Ha BbIJauy MHCTPYMEHTOB M MaTepuasoB,
OCTaBJICHHBIX CIICLMATNCTAMH-PEMOHTHUKAMH.

PyxoBopuTens moxmpaszgencHus MpocMa-
TPUBAET BCE CIHMCKH 3a5BOK, B TOM YHCIIE, OTO-
OpaHHbIE IO KOHKPETHBIM 3aKa3uhKaM, a TaK-
JKe CIIeIHAJINCTaM, U TI0 COCTOSIHMIO 3aKa3a.

Hcxons w3 clieHapueB HCIOIb30BAHMS,
MOKHO BBIACIIUTb YETHIPE POJIM MOJIb30BaTe-
Jeil: PyKOBOAWTENb, ONEPaTop, CIELUAINCT-
PEMOHTHUK, KJ1agoBIIMK. Kpome Toro, BUHO,
YTO OCHOBHBIC CYIIHOCTH, HCIIOJIb3yEMbIe
B CHCTeME — 3asBKH. Temepb MOXHO cgop-
MYJHpOBaTh (DYHKIIMOHAJIbHBIE TpPeOOBaHMUS
K CUCTEME.

OmnepaTop MOXET MPOCMATPHUBATH 3aSBKH
Ha PEMOHT B LIEJIOM, II0 KOHKPETHBIM CIeLu-
aIMCTaM WM 3aKa3yMKaM, 3aBOAUTb U OTMe-
HATb 3asBKM, Ha3HauaThb HMCIIOJHMTEIS, MPO-
CMaTpUBaTh CTATYCHhl 3a5IBOK HA PEMOHT.

CrienmanicT-peMOHTHUK MOXKET TpocMa-
TPUBATH CITUCKH TOJILKO TEX 3as5BOK, KOTOPBIE OH
UCIIOJHSET M OTMEYATh MX KaK BBITTIOJTHEHHEIE.

CrienuaaucT-peMOHTHUK MOXKET 3aBOJHTH
3adBKM Ha TpeOyemble B NPOLECCE PEMOHTA
HHCTPYMEHT U MaTepUaIbl.

KnanoBumk MoxeT mpocMaTpuBarh 3asiB-
KM Ha MaTepuajbl 1 MHCTPYMEHTHI, KaK B Lie-
JIOM, TaK ¥ MO KOHKPETHBIM CIICIIHATIHCTaM.

PyxoBoauTeNMIO JOCTYIHBI ISl TPOCMOTPa
BCE BBIIIE MMEPEUHUCIICHHBIE BH/BI IIPOCMOTPA
3asIBOK.

KiroueBbIMM 00BEKTaMHu, KOTOPBIE Xpa-
HiaTcsa B bJl Hamied cucTteMbl SBISIOTCS 3a-
sBku. OHHM TOApa3nensioTcs Ha JBa BHIA!
3asiBKM Ha PEMOHT, 3asBKH Ha MaTepHabl
W MHCTPYMEHTHI AJIi PEMOHTHOIO MOApase-
neHus. 3asBKU XapaKTepU3yIOTCs CIEAYOIU-
MU CBOWCTBaMU:

3asiBKa Ha PEMOHT:

Knuent, mogaBmmmii 3asBKy;

Jara npuema 3asBKy;

JlaTa okoHUaHHS pabOT 1O 3asBKE;

JlaTa BbIgauM 3asBKU,

OrnrcaHne 3asiBKH;

Crnenuanuct, KOTOPOMY MOPYYEHO BBIMOJ-
HEHUE 3asIBKU;

Omnepatop, NpUHABLINI 3a5BKY;

3asBKa Ha BBIIAYy MATEPHAIOB U HHCTPY-
MEHTA!

CrenmayincT, TOaBITHH 3asSBKY;

JlaTta momauu 3asBKH;

Jlara BBIIAYM;

Omnucanue;

Wudopmaruro, 3anpanmBaeMyro y CUCTe-
MBI, MOJKHO Pa3[eiIuTh Ha CIEIYIOIINE THUIIbI
3aMmpoCoB:

Cnucok BceX 3as8BOK OT KIIMEHTOB;

Crmcok BceX BBITIOTHEHHBIX 3asBOK;

Crmcok BceX HEBBITIOTHEHHBIX 3asBOK;

CHucOK OTMEHEHHBIX 3asBOK;

Brleyka3zaHHble CIHCKH 110 KJIHEHTaM
U CHENHAINCTaM-PEMOHTHHUKAM;

Criucku 3asiBOK Ha HHCTPYMEHT U MaTepH-
aJIbl OT CIICIIUATTUCTOB-PEMOHTHHKOB;

JeiicTBua Haj 3asiBKAMU OCYIIECTBISAIOT
CJICMYIONTNE THUIIBI TTOJIE30BATENCH: PYKOBOIU-
TeJb, OIIepPaTop, KIAJOBIINK, CIICIIHAJHCT.

OnuiieM poiu TONb30BaTeNed, B3anMo-
JIEHCTBYIOMIMX C HAIIMM MTPHIIOKECHUEM:

PykoBomuTens — nmaHHas poib B HaIleM
clyyae XapaKTepusyeT HadalbHHKA PEMOHT-
HOTO ToIpa3felieHus. PyKoBOAUTEIh KOHTPO-
JUpyeT paboTy OT/elIa, TPOCMaTprBast JaHHbIC
0 BBITIOJTHEHHBIX M aKTHBHBIX 3a5IBKAX, a TAKKE
JTAaHHBIC 0 HAJTMYNH HEOOXOAMMBIX MaTEPHAIIOB
Y MHCTPYMEHTOB. J[aHHAs poJb MpeanoiaraeT
BO3MOXHOCTH JIOCTYyTa (IIPOCMOTP U PEIaKTH-
poBaHuUE) KO BCcell MH(pOpMAIMU, XPaHSIIEHCs
B Hameut b/I.

Crenmanuct — pabOTHUK PEMOHTHOTO
MOZIpa3AeNICHUs, OCYIIECTBISIONIUNA pPEMOHT
TexHukd. OH MOXKET MPOCMAaTPUBATH CITHCOK
CBOHUX 3asBOK, ITOMEYaTh 3asBKU KaK BBITOJI-
HEHHBIC, U

KiagoBumk — mpocMarpuBaeT 3asBKH,
C/CNIaHHbBIE CIEIMATUCTAMH PEMOHTHOTO ITO/I-
pasaeneHus.

Orneparop — MEHEKEP MO TMPUEMY 3asBOK
Ha peMoHT. OH MOXeT /100aBJISITh HOBBIX KIIH-
S€HTOB B KJIMEHTCKYIO 0a3y, OTMedaTh CTaTycC
3asIBOK KaK BBIIIOJHEHHBIA MM OTMEHCHHBIN,
MPOCMaTpUBaTh WH(HOPMAIIHIO 110 3aBKaM.

OcHOBY cJOsi TIpeAcCTaBiICHHUN (BHUJIOB)
B pa3padarblBA€MOM HaMU TPUIOKEHUHU CO-
CTaBJISIOT jSP-CTpaHuIlbl. CTPaHHUIIBI IOCTPOEL-
HBI Ha OCHOBE OJIOKOB:

B INTERNATIONAL STUDENT RESEARCH BULLETIN Ne4, 2017 W



B TEXHUYECKUE HAYKNM N

1081

Brok 3aromoBka — cogepKUT Ha3BaHHE
NPUIOKEHHUS, 0TOOpaXKaeT JIOTUH TMOJIb30BaTe-
s1. Taroke 371eCh HAXOUTCS KHOTIKA, TIPH aKTH-
BaI[M KOTOPOH MPOHMCXOAMT BBIXOJ U3 MPHIIO-
JKEHUSI C TIOCJIEAYIOIIMM TepeHaNPaBICHUEM
Ha CTpaHWIly BXoja. Pacrojaraercsi BBEpXy
CTpaHMLIBL.

brok HaBuranum — pacronaraercs clesa,
3aauMaeT 30 % mmpuHbl 0TOOpaXKaeMoi CTpa-
HUIbl. CONEPKUT DJIEMEHTHl HaBHTAIlHMU 10
(YHKIIMOHATLHBIM BO3MOXKHOCTSIM.

brox paboueit obmacti — 37¢Ch, B 3aBH-
CUMOCTH OT BBHIOPAHHOH B OJIOKE HaBUTAITHH
(hyHKIIMOHAITBHOCTH, HaXOMATCS 00 (POpMBI
3aIpocoB, MO0 TaOIMLBI C pe3ylbTaTaMy 3a-
MIPOCOB.

Junst onrcanusi ooOpMIICHHUST jSP-CTPaHHMIL
ucnosb3yercs Qaiin style.css.
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MOJIEJUPOBAHUE PACITPOCTPAHEHMUS BOJIH WI-FI
BHYTPU IIOMEIIEHUA
leroJien JI.A.

Boponesicckuil unemumym svicoxkux mexunonoeutl, Boponeoic, e-mail: mitiashegolefl@yandex.ru

IIpu pacueTe COTOBBIX CHCTEM CBSI3H, MOTYT OBITH HCIONIB30BaHEI pa3Hble Moxenu. K HacTosmeMy BpeMeHH
C0371aHO OOJBIIOE YUCIO METOJOB, CBA3AHHBIX C MOJIECIMPOBAHHEM PACIPOCTPAHEHHS CUTHAIOB. METOIbI OCHOBBI-
BAIOTCs HA TOM, KaK YYUTBIBAIOTCS pasHble (akTopbl. Cpenu ogo0HbIX (GaKTOPOB MBI MOYKEM BBIICIHTD: IIPOLECCH
OTpayKEHHUSI CUTHAJIOB OT CJIOXKHBIX 0OBEKTOB; MPOLECCH JU(PaKIUK PaJHOBONIH; IIPOLECCH 3aTyXaHHsI CUTHAIIOB,
KOIZIa OHU HJIYT 4epe3 pasHble cpefbl. B paboTe paccMoTpeHo pelieHue 3a1a4uu O paclpOCTPaHEHHH IEeKTpoMar-
HHUTHBIX BOJIH BHYTPHU NOMEIICHUH. bblia B3sTa HACTPOCHHAs! TOYKA JOCTYNA U HOYTOYK CO CHELHAIBHBIM IIPO-
TPaMMHBIM 00ECIIEUCHHEM, YTO MIO3BOJISUIO IIPOBOIUTH H3MEPEHHS! YPOBHS CHUTHANA, a TAkke CKOPOCTU Hepefadn
JaHHBIX. BT IpoBe/ieH psi] OKCIEPUMEHTOB TI0 ONPEEICHUIO YPOBHS CUTHAIA M CKOPOCTHU Mepeiadn JAHHBIX IS
JKEJIE300€ TOHHBIX M KMPIHYHBIX [perpaj. DKCIepUMEHTAIbHbIC JaHHbIC ObUIH allPOKCHMHUPOBAHBI C HCIIOIb30Ba-
HHEM MeTOJa HaUMEHBIINX KBaJpaToB.

KuroueBrble ciioBa: 6CCHPOBO}JHLIC CETH CBSA3H, IKCIIEPUMEHTAJIbHbIC JaHHbIC, PACIIPOCTPAHEHHE PAIHOBOJIH

THE MODELING OF WAVE PROPAGATION WI-FI INDOOR
Schegolev D.A.

Voronezh institute of high technologies, Voronezh, e-mail: mitiashegolefl@yandex.ru

In the calculation of the cellular communication systems, can be used different models. To date, a large number
of methods associated with the modeling of signal propagation. The methods based on how to account various
factors. Among these factors we can highlight: the processes of reflection signals from complex objects; the process
of diffraction of radio waves; the processes of attenuation of signals when they go through the various environments.
The paper considers the solution of the problem of propagation of electromagnetic waves inside buildings. Was
taken by a configured access point and a laptop with special software that allowed to perform measurements of
signal level and data rate. Conducted a series of experiments to determine signal strength and data transfer rate for

reinforced concrete and brick barriers. The experimental data were approximated using the method of least squares.

Keywords: wireless networks, experimental data, propagation of radio waves

B cymiecTByromux ycioBUSX Mbl MOXKEM
HAOJIIOIaTh TMPOLIECChI, CBS3aHHBIC C HHTCH-
CHUBHBIM BHCIPCHUEM COTOBBIX ceren CBs3H,
pasHoro mpuMeHeHus. CozmaHue MMOTOOHBIX
ceTeil ABIsieTcs HEOOXOMUMBIM JIJISl TOTO, YTO-
OBl B MOBIKHBIX U CTAIlHOHAPHBIX 00BEKTax
Obuta Tene(OHHON CBS3M W IMPOU3BOAMIACH
repegaya JaHHbIX. B 3TUX cucTeMax MOABHK-
HBIMU OOBbEKTaMH OyOyT WJIM TPaHCIIOPTHBIE
CpeacTBa, win paborarouuii nepconan. O0b-
CKThl JABWXYTCA W Ha HUX €CTb KOMIIAKTHBIC
a0oHeHTckue cTanuu. CymecTBYIOT coo0e-
HUS pa3HBIX BUJOB /U AOOHEHTOB.

Korma yBenmnumBarorcs oO0bemMbl HH(MOP-
Mallui, TO YMEHbBIIAIOTCS HHTEPBAIbI Bpe-
MEHU TI0 JIOCTaBKE W MOJYYCHHU CO CTOPOHBI
a0OHEHTOB COOTBETCTBYIOIEH HH(OpMaLNU.
MmenHO B Takux ClIydadaX roBOpsAT 3HAYCHUU
MOOWJIBHBIX CUCTEM CBsI3H. Cpenu KITFOYeBBIX
3a/1ad, KacalolIUXCS CO3MaHUS COTOBBIX CH-
CTeM CBSI3M, MBI MOXKEM YKazaTh pa3paboTKu
cucrteM ynpasienus. [lpu mnaHupoBaHuu cu-
CTeM B IIEJIOM PACCMaTPHBAIOT TEPPUTOPHIO,
KOTOpasi IOJDKHA 00CITy)KUBAThCS, €€ pasJelis-
FOT Ha 00J1aCTH B BHUJIC SIUEEK C MICCTHYTOJIb-
HOW (opMOH, pagrychl COOTBETCTBYIOIINX
OIMCAHHBIX OKPY)KHOCTEH MOTYT OBITh pas-

HBIMU — JIECATKUA KHUJIOMETPOB JIJIsi 00JacTeH,
UMEIOIMX HEOOBINYI0 TUIOTHOCTh TpaduKa
(cenbCKOXO3HCTBEHHBIX), HECKOJIBKO KHIIO-
METPOB IJIsl OONacTel, UMEIONUX OOJBITYIO
TUIOTHOCTh Tpaduka (TOBOPAT O TyCTOHace-
JICHHBIX TOPOACKUX paiioHax). BaxHo, 4TO
MOJIb30BATENH, KOT/Ia HAXOMSATCS B JIFOOBIX W3
TOYEK B TEPPUTOPUSIX 00CTYKUBAHHUS, TIOTy4a-
0T BO3MOXHOCTHU OJ14 TOIO, LITO6I:.I pu 1IOMO-
1 a0OHEHTCKUX CTaHIIMI CBA3BIBATLCS ¢ a00-
HCHTaMH B CUCTEMax H TeJ'Ie(I)OHHLIX CEeTAX
¢ o0muM TIosTb30BaHueM [2].

Jus Toro, 9ToOBI OXapaKTepH30BaTh CH-
cTeMy MOOWJIBHON pPaTUOCBSI3U TPUMEHSIOT
COBOKYITHOCTb TTOKa3aTejeii: 0 KauyeCTBY CBS-
3H, 10 TOMY, Kakasi CrieKTpaibHas 3(h(eKTus-
HOCTB, I10 JaJIbHOCTH CBsA3U AJIA HaHpaBJ’ICHHﬁ,
0 OIICPATUBHOCTU CBS[3€I7[, SalIHUIICHHOCTU
cBsazed u T.74. [IpoBenenne BrIOOpa 1 000CHO-
BaHUS IS KQXKIOTO U3 TOKazaTeNel IBIseTCs
OTHeNIbHOM 3amauei [3].

Korna paccunThIBatoTCSl COTOBBIE CUCTEMBI
CBSI3H, MBI MOYKEM MIPUMEHSATH Pa3HbIE MOZICITH.

K HacrosimeMy BpeMEHH CO3AaHO OOJb-
[I0€ YKCIIO METOOB, CBSI3aHHBIX C MOJACIHPO-
BAHUEM paCIpPOCTPAHEHUS] CUTHAJIOB. MeTo/bl
OCHOBBIBAIOTCA HA TOM, KaK YYUTBIBAKOTC pa3-
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Hele paktopsl [4]. Cpeay mogoOHBIX (HaKTOPOB
Mbl MOXEM BBIACIUTE: MMPOLCCChlI OTPAKCHUA
CHUI'HAJIOB OT CJOXHBIX O6'beKTOB; IIPpOUCCChI
mudpakIny PaguoBOIH [S]; IPOIeCChI 3aTyXa-
HUSI CHTHAJIOB, KOT/Ia OHU HIYT 4Yepe3 pa3Hble
Cpebl.

B Monenu cBoOOTHOTO POCTPaHCTBA MPO-
HCXOJUT PacCMOTpPEHUE CPEPUUCCKON BOJIHBI
T TPEXMEPHOTO Cliydass nu HHJ’IHHI{pI/I‘ICCKOﬁ
BOJIHBI JUISI JBYMEpHOTO ciyd4as. B oOmactu
CBOOOJIHOTO TPOCTPAHCTBA HWJIET MaJCHUE
MOIIIHOCTH PaHOBOJIH OOpPaTHO MPOMOPITHO-
HaJBHHO KBaJIpaTy PacCTOSHUS MEXIy Tepena-
IOIUM YCTPOMCTBOM M TpueMHuKoM. Hccie-
JIOBATEJISIMU yKe IaBHO ObLIa CO3/1aHa MOJEIh
Oxamypa-Xara, 0a3upyromiascs Ha TOM, YTO
BBIYHC/IIOT MEJUAHHBIC TOTCPU IO TpaccaM
B Ha3€MHBIX MOJABUKHBIX CBs34X. B Hell momy-
YalT YCPEIHEHHOE 3HAYCHUE MOIIHOCTU 10
BOJIHAM, KOTOPBIE HIYT B TOPOACKHX H CEIb-
CKHX MECTHOCTSX.

Jis paauoBONTH, KOTOpBIE HIYyT BHYTPH
ITOMEIICHHIA, WCCIIE0BaTeNId CO3/all MOJIe-
mu Keenan-Motley, B KOTOPBIX YYHTHIBAIUCH
U MEXKAITaXKHBIC TIEPEKPBITUS, 2 TAKKE MOJICIIH,
0a3upyrolrecs Ha BOJTHOBOAX [6].

Lens mpennmaraeMoil BHUMaHUIO pabOTHI
3aKiII09aeTcs B paspaboTke WH(pOpMAMOH-
HOM MOJICICTEMBI [T OIIEHKH YPOBHSI CUTHAJIA
cetn Wi-Fi BHYTpH 31aHUS.

Jis moCTIOKEHMS 1167 HE0OXOAMMO OBLIO
PEUINTh PsiT 3a1a4:

1. [IpoBecTn aHanM3 OCHOBHBIX METOMOB
OLICHKH PACIPOCTPAHECHUS IIEKTPOMAarHUTHBIX
BOJIH.

2. PazpaboTarh MOAENb U aJITOPUTM Ha OC-
HOBE PacyeTHO-IKCIIEPHUMEHTAIBHOTO MTOIX0/a
JUTSE OTICHKH YPOBHSI MOIIHOCTH AIIEKTpOMar-
HUTHOTO T0JIs1 OSCIPOBOJHBIX CHCTEM CBSI3H
BHYTpPHY TIOMEIICHUY.

3. [IporpamMmHO peann3oBaTh MOITYYCHHBIC
(YHKIUH anpoOKCUMAIHN IS XapaKTePUCTHK
Iepesayy BHyTPU IIOMEILCHUS.

Ham HeoOXommMo OBUIO MONXYYUTH JKC-
MEpUMEHTAIbHbIE NaHHbIE. B 3TOW CBSI3U, MBI
B35 HACTPOCHHYIO TOYKY JOCTyIa W HOYT-
OyK CO crenuaIbHBIM MPOTPaMMHBEIM obecrie-
YEHHEM, KOTOPOE IMO3BOJISZIO MPOBOIUTH W3-
MEpEHHUs YPOBHSI CUTHAJa, a TaKiKe CKOPOCTH
Tepe1ayy JaHHBIX.

[Ipu u3MepeHHr CKOPOCTH Tepeadn JAaH-
HBIX MBI TTOATOTOBIIIN (haiiil, pa3Mep KOTOPOTO
COCTAaBIISUT OKOJIO JIeCATH TWrabaiT. ITo mo-
3BOJISIO  OTCIICKHMBATH KOJEOaHUS CKOPOCTH
IIpH Iepejaye.

Brina cocrtaBieHa cxema SKCIIEPUMEHTA.
W3mepeHus NpoOBOAMINCH KaK JJIsl TOPU30H-
TaJIbHOM MIOCKOCTH (KUPITUYHBIE CTEHBI), TaK

U BEPTUKAIBHON IMIOCKOCTH (Kene300eToH-
HEBIC TIOJIBI).

3amyckanack mporpamma Xirrus Wi-Fi
Inspector, n aHanu3upoBascs ypoBEeHb CUTHA-
Jla TIpU Tiepefade ykasaHHOTO (aitma. M3Ha-
YalbHO MEXTy JMHUCH, COCUHSIOMEH TOUKY
JOCTYIIa C OIHOW CTOPOHBI MPEMSATCTBUSA (I10J
WU CTE€HA) U HOyTOyKOM, C JIpYyTroil CTOpOHBL,
coctaBisl 90 rpagycoB (pUCYHOK, Touka 1).
3areM MPOXOIUIIO MEpEeMEIeHHE C 3aJaHHBIM
[IaroM dKCIIEPUMEHTATOpa ¢ HOYTOYKOM BJIOJTb
MIPETIATCTBUS Ha 3aMaHHbl mar (1 MeTp), Mbl
OKHTATH HEKOTOpPOE BpeMsi, 4TOOBI ChOopMHU-
pOBaJiCsl yCTOWYMBBIA CUTHAM, U IPOBOAMUIOCH
BHOBb H3MEpPEHHE CKOPOCTH (PUCYHOK, TOY-
ka 2). Takue u3MepeHust MPOXOAMIIN JIIsI OTIpe-
JIEJICHHOTO 111ara, KOTJa Mbl OTCTYIIAIN OT Mpe-
IIATCTBUS B IIEPICHIUKYIIIPHOM HaIlpaBICHUN
(pucyHoxk, Touku 1°, 2’ u T.11.).

TakuM 00pa3oM, TMOSIBISIETCS BO3MOXK-
HOCTh MOJYYCHUS 3HAUCHH, KaK YPOBHS CHT-
HaJla, TaK U KOHTPOJIS CKOPOCTH B YKa3aHHBIX
y37ax JByMEpPHOU CETKH.

o1 o1 ° .
02 o2

3’ 3

e’ o

Cxema pacnonoosicenuss mouku 0ocmyna
U HOymoOyKa 6 nomeweHuu

IIpu HEmOCTATOUHOM YpOBHE CHTHAJA, KO-
nupoBaHue (haiiia mpeprIBaeTCs.

Hamu Obu1 mpoBeneH aHan3 OCHOBHBIX
MOJXOJI0OB IO aNIpOKCHMAIUK JaHHBIX M Ha
OCHOBE 3TOrO aHalu3a ObUI BBIOpAH METOX
HaWMEHBIIUX KBaApaToB [1].

4. beuta mpoBeZieHa anmpPOKCHUMAINS CKO-
pocTy Tiepeaadn JaHHBIX W YPOBHS MOIITHOCTH
CUTHaJa JUId Pa3InYHBIX BApUAHTOB Tperpa
(CTEH H TTI0JIOB).

5. AnroputM ObIT peaju30BaH B IPoO-
TPaMMHOM MPOJYKTE.

Cpeny OCHOBHBIX IapaMeTpoOB, KOTOPHIE
0oJbIIell YacThI0 OTHOCSTCS K MOJIEINSIM, MBI
MOYKEM OTMETHTb: YaCTOTHl CUTHAJIOB, BBICOTY
MIPUEMHOTO aHTEHHOTO yCTPOMCTBA [7], BBICO-
Ty MIEPEIAroIIero aHTEHHOTO YCTPOHCTBA, JAHC-
TaHIUI0 MEXIYy aHTEHHBIMH YCTPONCTBAMH,
CYIIIECTBOBaHUE MATEPHAJIOB Ha IYTH PacIpo-
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CTpaHEeHHs BOJH, KOTOPBIE BEAYT K Mpolieccam
3aTyXaHUs.

TpebyeTcsi mpu TPOBEACHUHM TECTUPOBA-
HUSL CO37aBaeMbIX MoOJIeNied OCYIIECTBIATh
CpaBHEHHE C JaHHBIMHU HKCIIEPUMEHTA.
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MNPOBJIEMBI MOAEJINPOBAHUA XAPAKTEPUCTUK
PAIMOJIOKALIMOHHbBIX AHTEHH

Hlerones JI.A.

Boponesicckuil unemumym svicoxkux mexunonoeutl, Boponeoic, e-mail: mitiashegolefl@yandex.ru

B cocTaB MHOTHX aHTEHHBIX YCTPOHCTB BXOAUT OOJIBIIOE YHCIIO HOJBIX CTPYKTYp. B paboTe mpoBoauTcs oneH-
Ka JMana3oHa yIJIoB HAaOM0AeHNUs, KOTOpbIe OTCUUTBIBAIOTCS OT HOPMAIU K arepType aHaTH3UpYyeMOil oo CTpyK-
TYpBI, B KOTOPOM MOXKET OBbITh HCIIOJIB30BAaHA MOZEINb MOJION CTPYKTYpPBI C 3aJHEi CTEHKOM, IepHeHIUKYISIPHON
K OOKOBBIM cTeHKaM. [IpoBefeHHe pacueToB pacCeHBAIONINX XapPaKTEPHCTUK MOJOH CTPYKTYPHI OCYIIECTBISIOCH
IIPY TIOMOIIM METOJa MHTErpalbHbIX ypaBHeHHH. [IpoBeneHne pacyera pacceHBaIOIUX XapaKTEPUCTHK MOIEIU
T0JIOH CTPYKTYpBI OCYLIECTBIISUIOCh HA OCHOBE MOZIaJIbHOTrO MeToza. IIpuBesieH alnropuT™ pacuera XapakKTepUCTHK
paccestHust HONbIX CTPYKTYyp. C yBeIMYCHUEM yITIa HAKJIOHA 3aJHeH CTeHKH MOJIOH CTPYKTYPBI CEKTOP BO3MOXKHBIX
YIJIOB HAaONIIONEHNUS, B KOTOPOM OHA MOXKET ObITh 3aMEHEHA ee YIPOIICHHON MOJIENbI0, cyxaeTcs. C HCIOoIb30BaHH-
€M IPEUIOKEHHOT0 aJITOPUTMA B paMKaX ONPEAEIEHHbBIX OIPAaHUUEHUI MOJKHO POBOAUTH PACYEThI XapaKTEPUCTUK
paccestHus MOJBIX CTPYKTYP NMPSIMOYTOIBHOIO MOINEPEYHOTO CEYEHUSL.

KuroueBrble ciioBa: mosast CTPYKTYpa, aHTEeHHAa, HHTEerpajibHO€e ypaBHEHHE, pacCessHHEe PAITHOBOIH

THE PROBLEMS OF MODELING OF THE CHARACTERISTICS
OF RADAR ANTENNAS

Schegolev D.A.
Voronezh institute of high technologies, Voronezh, e-mail: mitiashegolefl@yandex.ru

Many antenna systems include a large number of hollow structures. The paper evaluates the sector of angles counted
from the normal to the aperture of the hollow structure, which can be used to model a hollow structure with a rear
wall perpendicular to the side walls. The calculation of scattering characteristics of hollow structures was based on the
method of integral equations. The calculation of scattering characteristics of a model of a hollow structure is performed
using the modal method. The algorithm for calculation of scattering characteristics of hollow structures is given. With the
increase in the angle of inclination of the rear walls of the hollow structure of the sector of observation angles in which it
can be replaced by its simplified model, is decreased. With using the proposed algorithm, within certain limitations, the

calculations of scattering characteristics of hollow structures of rectangular cross-section can be performed.

Keywords: hollow structure, antenna, integral equation, scattering of radio waves

Korma paccmarpuBaroTcst mpoOIeMbl, CBSI-
3aHHBIE C TEOpUEH aHTEHH, 0COOCHHO JIJIS CITY-
4yaeB CTPOTrOM IOCTaHOBKH, 4acTO Tpelyerc,
YTOOBI NPUMEHSINCH BBICOKOIIPOM3BOAUTEIIb-
HbIE BBIYUCIUTENbHBIE YCTPOMCTBA [5, 2]. Tpe-
OyeTcsi OTMETUTb, YTO KOMIIBIOTEPHI TPUMEHSI-
I0T KaK pacueTHbIe MHCTPYMEHTHI, HE TOJBKO
C TOYKM 3pEHHs] YCKOPEHHs BBIUMCIEHUH Xa-
PaKTEepUCTHUK paccMaTpHUBAaEMBIX aHTEHHBIX
YCTPOMCTB, HO JIJIsl TOTO, YTOOBI IOCTHYB YCKO-
PEHUS U yBEIMYECHUS KaueCTBa B IIPOCKTUPYe-
MBIX Pa3JIMYHbIX aHTEHHO-(QUICPHBIX COCTaB-
JSIIOIUX. B ompeneneHHbIX ciydasx MOXKHO
MPUBJIEKaTh CUCTEMBI ABTOMAaTH3MPOBAHHOTO
npoextupoBanus (CAIIP) [3, 4].

Ecnu oka3biBaeTCs, YTO reOMETpHUsl aHTEHH
W3BECTHA, U MBI IMEEM JIaHHBIE JJIS SJIEKTPH-
YECKUX MMapaMeTpoB OOBEKTOB M HAaHECEHHBIX
Ha HUX JAWDJIEKTPUYECKUX MaTepHaoB, TOT-
Ja TIPU 3TOM DPELICHUE NMPOOJIEM, CBSI3aHHBIX
C aHaJIM30M, HaIlpaBJIeHO Ha TO, YTOOBI Ompe-
JIJIATh JIEKTPUUECKHE XapaKTePUCTHUKE aH-
TEHHBIX YCTpoWcTB. [Ipobnembl aHaTH3UPYIOT
C TOYKM 3pEHHUs pPacyeToOB 3IIEKTPOMArHuT-
HBIX TIOJIeH 7151 BCeX TOYEK MPOCTPAHCTB, OHU
pacmonaraioTcsi ¢ pasHbIX CTOPOH aHTEHHBIX

YCTPOMCTB. DTO aeT BOZMOKHOCTH JIJISl TOTO,
YTOOBI OTIPENETUTh HEKOTOPHIE OCHOBHBIE Xa-
PaKTepUCTUKHU: AMarpaMMbl HAIPaBIEHHOCTH,
BXOJIHOE COTIPOTHUBJICHHE U JIP.

B cocraB MHOTMX aHTEHHBIX YCTPOHCTB
BXOIOUT OOJIBIIOE YHUCIO MOJOCTeld. MHorue
MOJIOCTH BXOJSIIIUE B COCTaB OOBEKTOB HMe-
10T HE WeaJbHyI0 GOpMy, HAITpUMeEp, OKOHEY-
Has Harpy3ka MOXKeT OBbITh TMpeACTaBIeHa Kak
CTEHKa, PacIoJOKeHHAs O] ONpeIeTICHHBIM
YIJIOM O, K TIEPIEHANKYISPY K OOKOBBIM CTEH-
KaM. Pacder XapakTepuUCTHK pacCcesHUs Takoi
MOJIOCTH MBI Oy/lieM OCYIIECTBIATh Ha 0Oa3ze
MOJIEJIN TIOJIOCTH C 3aJHEl CTEHKOH, KOoTopas
pacrojokeHa MeprIeHANKYIIPHO OOKOBBIM
cTeHkam (puc. 2).

[Ipenmonoxum, 4TO Ha MONYIO CTPYKTYPY
OyzIeT majgarh mI0cKas 3JIEeKTPOMarHUTHAS BOJI-
Ha (OMB), pacmpocTpaHSIOMIasiCsl O YTIIOM
0 (saBnsromMMCS yTIIOM HaONIONEHHS) TI0 OT-
HOIIIEHUIO K BHENIHEH HOpPMalli K ameprype
noJoi cTpykrypsl (puc. 1). beun npuBeneHs!
Takue 0003HAYCHUS: a — ABJSICTCS anepTypoi
nosocTH, L — nnmHoi nonoctu, E — onpenens-
€T BeKTop ucxoaHon OMB, 0 — yroum, mox koTo-
pBIM TaaeT miockas OMB.
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L

Puc. 1. Cxema, kakum o6pazom pacceusaiomes 31eKkmpoMazHumHble 01Hbl HA NOIOCIU
¢ pasmepom anepmypul d, Oaunou L u yenom naxiona o. 3a0neti cmenku K O0K0GbIM

¥ 3

L

Puc. 2. Cxema paccesinust 51eKmpoMacHUMHbIX 60JIH HA ROTOCHU C PAZMEPOM anepmypsl d,
onunou L u 3a0neil cmenkou, Komopas nepneHoOuKyIapHa K 60KOGbIM

[IpeacraBnsger UWHTEpPEC OCYLIECCTBHUTH
OLICHKY JMana3oHa YIJIOB HaOJIoneHHs, KOTO-
pbl€ OTCUMTBIBAIOTCS OT HOPMAaJlM K amepTy-
pe Moo CTPYKTYpbI, B KOTOPOM NPUMEHHMA
MOJIeJIb TIOJIOCTH C 3aJiHel CTEeHKOH, meprieH-
TKYIsipHOW O00KOBBIM (puc. 2). Heobxonumo,
9TOOBI paznuune B 3(PPEKTUBHON ILIOMIATN
paccestaus (OI1P) monoctw puc. 1 u ee Momenu
2 He OvLI0 OOJIee 3 nb.

Pacuer XapakTepUCTHK pPacCesiHUsl I0JI0-
CTH, U300pakeHHO Ha puc. 1, mpoBoaMiICs Ha
OCHOBE METO/Ia UHTETpaJIbHBIX YpaBHEeHHUH [1].

Paccmarpuaem snexrpudeckoe none E(x,
Y, ) B IPOM3BOJILHON TOYKE HAOMIONEHUS, 3a-
TEM TOYKa (X, Y, ) TIOMeNaeTcs Ha Kouryp L
mertamia (puc. 1)). IlyreM nmpuMeHeHus Tpa-
HUYHBIX YCJIOBHH IOJTY4aeTCsl CUCTEMa HHTe-
rpanpHBIX ypaBHeHH @penronsma 1 pona (1)
(cumnraercs, uTo BonHa E-nonspusoBana):

Ey(xp, ) + J.jl(T)Gl (p)h(T)dT =0, (%, ¥)€L,;

L

m

[ (WG, (p)h(W)dT=0, (x,.3)€L,; ()

L

‘m

e j, — ONpPENENsAeT IUIOTHOCTh IMOTEHIH-
QJIOB 110 OTHOILEHWIO K BHEIIHEHl CTOpOHE
KOHTypa L _; j, — ompenensier mioTHOCTh Mo-

TEHIMAJIOB 110 OTHOUICHWIO K BHYTpPEHHEH
cropoHe KoHTYpa, E (X, y,) = exp(xQ’cos(G) +
+y,81n(0)) — ONUCHIBAET T10JIE MCXOTHOH BOJIHBI,
0 — siBJIsIETCS YIIIOM TaJCHUS] NCXOHOW BOJIHBI
(Eero OTCUMTHIBAIOT OT HOpPMAJIM K amlepType
aHAIM3UPYEMOH TOJNOH CTpyKType) (puc. 1),
G,(p) — ompenenseT 0003HAYEHHE JBYMEPHON
¢byakmun [puaa OCCKOHEYHOH oONacTH TpHU
BOJIHOBOM umcie k =27m/A , A — ompexensier
JUIMHY BOJTHBI TI0 OTHOLICHHUIO K CBOOOIHOMY
npocTpancTBy, G,(P) — ONpeenseT 3Ha9EHNE
nByMepHO# ¢yHkimu ['prHa GecKoHeuHOU 00-
JIACTH TIPU BOJIHOBOM 4HCIie k = (275/7»)\/87 ,
p= \/(x—x')2 +(y—y')® — ompenenser pac-
CTOSTHUE MEXIy TOYKaMHU HaOIOIeHWs M WC-
TOoKa, h — omuceBaeT xodddumment Jlame mo
KOHTYpY L.

DJIeKTPOMAarHUTHOE TI0JIe, KOTOPOE pacce-
MBAaeTCs CTPYKTYpOH Ha 0a3e OmpenereHHOTOo
TOKa J HAXOAWTCS TP TIOMOIIU Takoi (hopmy-
el [7]:

E(8,R) =—i /nkiR exp[—i(k R -1/ 4)]x
1

x{ [ J(pexplik, (x(t)cosd+ y(1)sind)Jh()d . (2)

m
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Puc. 3. Pezynomamul onpedenenus epanuy cekmopa y2inos naonooenus 0 (a), 6,(6), 6 komopwix
603MOJICHO NpedcmasiieHue UcxoOHou norocmu (puc. 1) ee npu6ﬂuofceHHOu MoOeIo (puc. 2)

[IpoBenenne pacuera XapakKTEPUCTUK pac-
CEeSTHUS MOJICJTH, KOTOpast IPUBEICHA Ha PUC. 2,
OCYIIECTBISICTCS Ha 0a3¢ MOJATBHOTO METOIA.

ITocne ompenenenus DIIP nBymepnoit
NONOCTH G pacyer OIIP tpexmepHoil 1mo-
JIOCTH G, MOXKET OBITh POBEJICH HA OCHOBE

(bopMyﬂLI [6]

2
20" 3)

A
rae b — pazmep anepTypbl TPEXMEPHOI M0JI0-
CTH TNPSIMOYTOJBHOTO IONEPEYHOIO CEUCHHS
B HANpaBJICHUU MNEPHCHIUKYISIPHOM IJIOCKO-

CTH HAIIIETO pHCyHKa (puc. 2), A — [nHa ma-
naromeir OMB.

Tpex aByM?
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Takum 06pa3om, alIrTOPUTM pacueTa Xapak-
TEPUCTUK PACCESIHUS TIOJIOCTEH, CIETYOLIMIA:

1. 3amatoTcs pa3mMepbl OJIOCTH — anepTypa
a, JyinHa L, yroi HakJIoHa 3a/IHe CTEHKH OL;

2. Onpenenstorest  TpaHUIbl  Juara3oHa
yrios [0, 6,], mo KoTopomy pasinuMe MEK-
oy MoHoctarnueckoil OIIP, momyuenHol npu
IIOMOIIIM METO/la HMHTErpajbHbIX ypaBHEHUI
Y TP TTOMOIIM MOAAJILHOTO METO/Ia He MPEBBI-
mraet 31b.

C yBenwYeHHWEM yIJla HAKJIOHA 3aJHEH
CTEHKH Ol CEKTOp BO3MOXKHBIX YIJIOB HaOMIO/Ie-
Hus cyxaetcs. [[poBeleHHbII aHaIU3 oKa3ail,
YTO JIOMYCTUMBIN yroJl HaKIIOHA OL IS TTPUMe-
HEHUs YIPOIIEHHOTO MOAX0Ja Ha OCHOBE MO-
JTAJIbHOTO METO/A HE JIOJIKEH MPEBbIIaTh 5 °.

Ha puc. 3 npusenens! 3Ha4eHus yrios 0 ,
0, s ymia HakioHa 3aJHEH CTEHKH O =5°
B 3aBUCHUMOCTH OT a ¥ L (HOpMUpPOBaHHBIX Ha
JUTHY BOJTHEI).

OTMeTHM, YTO TP BBHITTOTHEHUH yCIIOBHS
L < a BO3MOXXHO NMPUMEHEHNE MOIaIbHOTO Me-
Tofa Juis pacyera 3HaueHuit DIIP B oOmactu
OCHOBHOTI'O JIENIECTKa TUarpaMMbl 0OpaTHOTo
paccesiHusl, HO CO CIIBUTOM B 00JIacTh OTpHUIIA-
TEeJbHBIX 3HAUEHUH YITIOB Ha BEJTUYUHY OL.

C ncrnonb30BaHUEM yKa3aHHOTO HaMH al-
TOpUTMa B paMKax ONpEeAeNIeHHBIX OrpaHude-
HUH MOXHO TPOBOIUTH PACUEThl XapaKTepH-
CcTUK paccesiHusi OMB nByMepHBIX moJoCTei
OJHOPOAHOTO IMOMEPEUYHOrO CEYEHMs], a COOT-

BETCTBCHHO TPEXMEPHLIX MOJI0CTeN npsamMo-
YTOJBHOTO IMOMEPEYHOr0 CEYEHHUsI, NMPH 3TOM
HeT HeoOXomuMocTu npuberats K Oonee Tod-
HBIM METOZaM. JTO TaKKe JaeT BO3MOXHOCTH
o0oifTrck 6€3 TOro, 9TOOBI OCYIIECTBISATH IKC-
HEPUMEHTBI, KOTOPBIE OBIBAIOT JOPOTOCTOSIIIN-
MU U TpeOyIOT MHOTO BPEMEHH.
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B paGote mpoBoamIICsS aHAIN3 BO3MOXXHOCTEH HCIIONB30BAHHS KOMOMHAIIMH METOAA UHTETPATLHEIX ypaBHE-
HUIl 1 MeTozia (PU3HYECKOI ONTHKH JUIS pacueTa XapaKTepPUCTUK paccesHus 00beKTa. 3aaqa cOCTOsIa B TOM, YTO-
OBl ONPEIENTD CBSI3b MEXJLY OIPEJIEICHHBIM Pa3MepoM 00bEeKTa 1 OOLIEH JIIMHOIN KOHTYpa, IPH KOTOPBIX Oyzier
3Ha4YeHUe cpenHell d3QGeKTHBHON MIIOMAIH pacCesHUS, IIPEBBIIIAIONIee HEKOTOPYIO BEIMYHUHY B 3a1aHHOM CEKTOpe
yroB. Heo6xomuMo ObII0 HCIOIb30BaTh IIPU UCCICIOBAHUM YKAa3aHHOM CBSI3M METOJ CETOK IIPU MOCIEI0BaTElb-
HOM Cy)KEHHHM 00JIaCTH ONpeJensieMbIX 3HadeHni. [To kaXkaoMy U3 y4acTKOB CETKH MCIIONIb30BAJICS METOJ JIOKAIb-
HOI ONTUMU3ALUH — METOZ 30JI0TOTO CeYeHusl. bblia 0CyIecTBIeHa alnpOKCUMALIUsl PACCUNTAHHBIX 3aBUCUMOCTEH
MEK]Ty ONpe/IeNICHHBIM Pa3zMepoM 00BbEKTa H 00IIei ANMHON KOHTYpa Ha OCHOBE TIOJMHOMHAIBHBIX 3aBUCHMOCTEH
C IPUBJIEYEHHEM METOJa HaMMEHBIIMX KBaJpaToB, NPHBEJIEHA 3aBUCHMOCTh OTHOCHUTEILHON OMIMOKH JIHMHEHHOH
aMMpOKCHMANUH OT 3HAYCHUSI CEKTOpa YIJIOB HAOMIOACHHUS IIPHU ONPEeeTIeHHON CTeeHH allPOKCHMHPYIOIIETO M0~
JIMHOMA.

KiroueBbie ciioBa: Fl/lﬁpM}IHbIﬁ METO, pacCessHUE JIEKTPOMATHUTHBIX BOJIH, METOA ONITUMHU3ALUA

Elmusova R.M.
Voronezh institute of high technologies, Voronezh, e-mail: elmusovaroxana@yandex.ru

In the paper the analysis of possibilities of using the combination of the method of integral equations and the
method of physical optics for calculation of characteristics of the scattering object is carried out. The problem was
to determine the relationship between a specific object size and total length of the contour, in which the value of
the average effective area of scattering in excess of a certain amount in a given sector of angles. It was used in the
study of this Association, the method of grids in successive narrowing of the field determined values. For each of
the sections of the grid method local optimization method of Golden section was used. The approximation of the
calculated dependencies was carried out between a specific object size and total length of the contour based on the
polynomial dependency with the use of the method of least squares, shows the dependence of relative error of linear

ABOUT SOME POSSIBILITIES OF USING HYBRID METHODS IN ELECTRODYNAMICS

approximation from the values of the sector angles with a certain degree of the approximating polynomial.

Keywords: hybrid method, the scattering of electromagnetic waves, the method of optimization

B 3aBucuMocTH yTIOB MaZieHUS pPaano-
BOJIH, KOT/Ia OHH pacCcemBaoOTCs sl BechMa
OOoNBIINX (€CU CPaBHUBATH pa3MePhl U JJTH-
HY BOJIHBI) OOBEKTaX, Mbl MOKEM OIICHHUTb
XapaKTepUCTUKH Pa3HBIX JIEKTPOMAarHUT-
HBIX SIBJICHHH, HApUMEp, CBS3aHHBIX C Oe-
TYIIUMU M TION3YIIMMHU BOJHAMH, a TaKKe
TUGPaKIMOHHBIMU 3P PeKTaMu sl TOBEPX-
HOocTelr u pebep [5]. CBolicTBa YHCICHHBIX
CIOCOOOB, HampuMep IMOAXOJ0B, IpHUMe-
HAIONINX WHTETpaJbHbIE YpaBHEHUS, CBS-
3aHBl C OIPAHMYEHHBIMH BJICKTPHUYECKUMHU
pasMepaMu COOTBETCTBYIOHIMX OOBEKTOB,
a IOJAXO/0B, OCHOBAHHBIX Ha ONTHYECKHUX
METOJIMKAaX, — CJI0OKHOCTHIO (POpM OOBEKTOB.
I'uGpunHbIe METOABI, B KOTOPHIX OOBEIUHS-
FOTCSl YUCJICHHBIE, 4 TAKKE aCHMIITOTHYIECKUE
METOAMKH, JAIOT CYIIECTBEHHOE YyCHUJICHUE
KJIACCOB B aHAIM3UPYIOIINX MPOIEAYypax,
CBSI3aHHBIX C paccessHuEM paJuoBOJH, HO OT-
JUYKMe MO THOPHUIOHBIM criocodam, a, Takxke
ACUMIITOTUYECKHUM W CTPOTHM, BechMa yc-
noHa. Te, KOTOpble paccMaTPHUBAIOTCS Kak
ACUMIITOTUYECKHE CIOCOOBI, MOTYT OBITh
THOPHUIHBIMH CPEIH CTPOTUX HMHTETPATBHBIX

ONMCAHUM 3JEKTPOMArHUTHBIX MOJIEH U reo-
METPOONITHYECKUMHU TPHOTMKEHUSAMHA IS
TOKOB Ha 00BEKTax.

B rubpunHpIX MeTomax B MEpPBOM IpHU-
OJMb>KeHUH NIl O0IIMX O0BEKTaxX OCYIIEeCT-
BIISIIOTCS TIPOLIECCH alIPOKCUMAIIUM Ha OC-
HOBE€ MHOXECTBa O6I)I‘IHI)IX COCTAaBJIAIOIINX,
a B oOmeM pelieHHe NpoOJIeM pacCesHHS
paccMarpuBaeTCs B BHIIE CyMMBI pelIeHUH,
W3BECTHBIX IS OTACIHHBIX COCTABIISIONINX.
OCHOBHBIM JJOCTOMHCTBOM YKa3aHHOTO TIOJI-
X0JIa 3aKI0YaeTCS B TOM, 4TO s 3(h(PexToB
paccesitHuss Ha OoOdbIIMX (C TOYKH 3PCHHS
CpPaBHEHUS C JUIMHOUM BOJHBI) 0OBEKTaX MBI
MOKEM IPOBOAUTH allIIPOKCUMAIIUTO, HE ITPH-
Oerarb K CJIOXHBIM pacdyeTaM. B kauecTBe
OCHOBHOTO HEIOCTaTKa CIIEAyeT OTMETHTh
TO, YTO NMPUHUMAIOTCS BO BHUMAaHUE JHUIIh
paccestHHbIE BOJHBI 110 HYJIEBBIM («3€pKalb-
HBIM») U TIEPBBIM TOPSJIKAM M TPOUCXOJHUT
npeHeOpeKeHUE TeMH, KOTOPbIE B3aUMOJICH-
CTBYIOT C Pa3IUYHBIMHU PACCEUBAIOIIUMH CO-
CTaBIAIONIUMH [2].

C TeM, 4yToObI IPEO0NIETh MOA0OHBIE HEO-
CTaTK{ MBI MOYKEM HCTIONT30BaTh JBa TIOIXO/A:
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1. OcymecTBnenne Ooyiee TOYHOTO ydeTa
no audpakiMoHHBIM 3>(dekram Ha pedpax
W HCKPHBICHHBIX IOBEPXHOCTSIX OOBEKTAX
Ha 0a3e aHAJINTHYECKUX IOJXOAAaX, KOTOPbIE
CO3JJaHbl HA OCHOBE TOT'O, YTO OObEAMHSIOTCS
CHoCcoObl KJIaCCHYECKOH ONTHKM M NPUMEHS-
IOT TEOMETPUYECKYIO M (PU3UUECKYIO TEOPHIO
JuQpaKIyH.

2. JInst BTOpOro crocoda UCIosb3yIoT CIo-
€00 MHTETpabHBIX YPAaBHEHUH, B KOTOPHI Oa-
3UpYeTCs Ha TEOPHH JIMHEHHBIX MPOCTPAHCTB,
a Tak)Ke OPTOTOHATHHBIX TIPOCKITH [3].

Kpome Toro, cymecTBylOT BO3MOXXHOCTU
IUTSE TOTO, 9TOOBI (POPMYIIMPOBATh OOIINE He-
00XOIUMBIE YCIIOBHS Il TOTO, 4TOOBI B THU-
OpHUIHBIX OAXOIAX MPOUCXOIUIIO COXPAaHEHHUE
3G (EKTUBHOCTH JUIS BCEX THUIIOB CIIOKHBIX
006ekTOB. OHU COCTOSIT B TOM, UTO:

1. B BBICOKOTOYHBIX «HCXOHBIX» PEIICHH-
X TpeOyeTcsi, 9TOOBI OHU OBLIN CITPaBEITUBEI
IUISL T€X K€ apryMEHTOB, UTO U AJIsl THOPHUIHO-
ro crnoco0a;

2. Ui HU3KOYAaCTOTHBIX oOnacted (oOma-
cTed, rae sBigercss dPQPEKTHBHBIM METOAOM
MOMEHTOB) TpeOyeTcsi Jenarb ee MpuOIn3u-
TEJNILHO Ha 1/2 OT Kpasi MOBEPXHOCTEH WM OT
IpaHMIl, COOTBETCTBYIOIIUM pa3jeliaM y4acT-
KOB HENPEPBIBHOCTU MaTepHanoB 00bEKTOB;

3.B THOPHUIOHBIX CHOCO0AX IONYYarOT
IIpUeMJIeMbIe PE3YyNbTaThl [0 aHAINU3y Xapak-
TEPUCTHUK PACCESHUS IICKTPUICCKU OOIBIINX
00BEKTOB.

BaxHO OTMETHTB, UTO C HCTIOIB30BAaHUEM pa-
JIMOJIOKAIIMOHHBIX XapaKTePUCTHK OOBEKTOB MPH

3aJaHHBIX YaCTOTaX MePBUYHBIX PAIUOBOIH (ITO-
JIYYaroIIMXCsl TIPH TPOIeccax MaTeMaTHuecKoOro
MOJICIIMPOBAaHMS WM B DKCIIEPUMEHTE) MOYKHO
MPOBOIUTH IIPOrHO3UPOBAHUE 3HAYECHUN Paauo-
JIOKALMOHHBIX XapaKTEPUCTHK Ul YacCTOTHBIX
JTAAITA30HOB [5]. DT0 MOXeT OBITh M JIJISI UICab-
HO MPOBOAAIIMX OOBEKTOB, U JUISl COIEPIKAIIX
MarHUTOIUNIEKTPHUECKHE MaTepUaIbl.

MBbI NpOBOAMIM aHAIN3 BO3MOXKHOCTEH HC-
TOJIb30BaHMsI KOMOWHAIIMM METOJa WHTErpajib-
HBIX YpaBHEHUH M MeToJa (PU3NUECKON ONTHUKH
JULS pacueTa XapakTepUCTUK PacCesHUs OObEKTa,
n300pakenHoro Ha puc. 1. Ha ydactke BC pac-
YeT MPOBOAUTCS HA OCHOBE METOAa (PH3NUECKOM
ONTHKH, a Ha yyacTke BADC pacuer nmpoBoaut-
Cs1 Ha OCHOBE METO/Ia MHTETPAIbHBIX YPaBHEHUI.
3aj1a4a coCTOsUIA B TOM, YTOOBI OTPEICIIUT CBSI3b
MeXxTy a v JyHOM Kontypa L =2(a(n + 1) + L),
IpY KOTOPBIX OyZeT 3HaueHHe cpenHed spdek-
TUBHOM miommaau paccesuust (OI1P) O, npeBbI-
maroree 20 1b B 3aJaHHOM CEKTOPE YTJIOB.

A

B
> e
a
: | C

L

Puc. 1. Cxema paccesinusi 51eKmpomMacHUmHuIx
60JIH HA 0ObeKme

a/lA

»* —a o

9 10 1"
LalA

Puc. 2. Unntocmpayus 3a6ucumocmu Oiunbl KOHmypa ucciedyemoo L om pasmepa a 0is cekmopa y2ios
40=5°15°30° 45° 60°, 90°
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Puc. 3. 3asucumocmos omnocumenvHou owuOKu om cmenenu annpoxkcumupyroueco noauHoma

®Oyskuus 6 =0(a, L,) sSBIseTcs MHOTOAK-
CTpEMaJbHOHN, B ATOH CBS3H ]ISl €€ PacieToB
MIPUXOANUIIOCH IPUMEHATh MeTOo ceToK [1] mpu
MOCJIEI0BATEILHOM CYKEHUH 00JIacTH OIpe;ie-
nseMbIX 3HaueHud. Ilo kaxaoMy M3 ydyacTKOB
CETKH HCITOIB30BAIICS METO] IOKAJILHOU OIITH-
MH3AITIH — METO] 30JI0TOTO ceueHus [ 1].

Ha puc. 2 nanel 3aBUCHMOCTH JITTUHBI KOH-
Typa L oT TOro, kakoi pasmep a Juis pasHbIX
CEKTOPOB yIIIOB HaOoieHus AD.

Beuta  ocymiecTBieHa  anmpoKCHManus
paccYMTaHHBIX 3aBUCHMOCTEH a oT L Ha oc-
HOBE TIIOJIMHOMHAJIBHBIX 3aBUCHUMOCTEH, Ha
0aze MeToma HAWMMEHBIINX KBaapaToB [6].
Puc. 3 unmoctpupyeT 3aBUCUMOCTh TOTO, Ka-
KOBa OTHOCHTEJIbHAsl OIMUOKA JIMHEHHOW arl-
MIPOKCUMAIMK OT 3HAYEHHsI CEKTopa VYIJIOB
HaOmoneHus [7], Koraa CTENeHb MOJMHOMA N
m3mensiercss ot 1 g0 4. Mbl MOXXeM YBHIIETb,
YTO, YTO 3HAYCHUE MAKCUMAJbHOH OINNOKH
anMpOKCHUMAIIH JIOCTHIACTCsl, KOT/Ia 3HaYCHUE
CEKTOpa YITIOB HAOIIOACHUS OyIeT HaXOMUTCS
B npenenax 0°<A0<15° Xopomas c To4-
KM 3pEHHS MPaKTHYECKOTO MCIIOIb30BaHUS
anmpokcuManus (pu OTHOCHTEIHHON OIIMO-
Ke MeHbIue yeMm 5 %) OyneT moiydarbcs NpU

30°<A0<90°, Korma crereHb armpoOKCUMHU-
pyoIIEero mojuHoMa Oyzet n > 3.
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ABOUT THE INVEDTIGATION OF PROPERTIES OF RADIO WAVE PROPAGATION

dabmycoBa P.M.

OTMeqaroTcst HEKOTOpbIe KPUTEPHU IS ONPEIEICHUS IPUMEHIMOCTH CYIIECTBYIONINX METOAOB PELICHNUS 3a-
Jla4 PacCesiHUs HIIEKTPOMArHUTHBIX BOJIH HA 00BEKTaX CO CIOKHOM (HOpMOi: 3D PEKTHBHOCTh METOA ISl 00bEKTa
HPOM3BOJIBEHON (HOPMBI; CYIIECTBOBAHUE METOA BBIYMCIICHHUS PACIPEACIICHHS JIEKTPOMarHUTHBIX T10JIeil B OIMK-
Hell 30He; TOYHOCTh METO/A; CyIIEeCTBOBaHHE paboTaromell KOMIbIOTepHOH IporpaMMel. [IpoBeneHa oleHKa BO3-
MOYKHOCTEH METO/Ia HHTCTPAIbHBIX yPABHEHMIT IS pacueTa XapaKTePUCTUK PACCESHHS METaINYCCKUX 0OBEKTOB,
KOTOpPBIC MOI'YT OBITh NPECTABICHBI B BH/IE COBOKYITHOCTH JIEMEHTAPHBIX OTpakarelneil. beuia mocrpoena MeTo-
JHKa pacdeTa XapaKTePHCTUK PaccesHUs 00beKTa CI0KHOH (HOPMEL, KOTOpas OCHOBAaHA Ha KOMOMHAIINH aHAIIUTH-
YECKHUX METOIOB M METOJa (PU3MUCCKON ONTHKU+METO KPACBbIX BOJIH. YCTAHOBIICHA, YTO JaHHAS MCTOAMKA OyaeT
s¢pexTuBHO paboTarh JUIst 00BEKTOB ¢ GoNbIIMMH pasmepamu (a, L > 101). Bbuio mpoBeseHO cpaBHEHHE pe3yiib-
TaToOB PACUeTOB BTOPUYHOH MOIIHOCTH PACCEsSHUS PACCMATPHBAEMOH CTPYKTYypHI Ha OCHOBAHHH ITOH METOIHKU
1 METOZIa HHTETPAJIbHBIX YPABHCHHUI.

Elmusova R.M.
Voronezh institute of high technologies, Voronezh, e-mail: elmusovaroxana@yandex.ru

There are some criteria for determining the applicability of existing methods for solving problems of scat-
tering of electromagnetic waves on objects with a complex shape: the effectiveness of the method for an object of
arbitrary shape; the existence method for calculating the distribution of electromagnetic fields in the near zone; the
accuracy of the method; the existence of working computer programs. An assessment of the capacity of the method
of integral equations to calculate the scattering characteristics of metal objects, which can be represented as a set of
elementary reflectors. Was built the method of calculation of scattering characteristics of object of complex shape,
which is based on a combination of analytical methods and the method of physical opticstmethod of edge waves.
It was found that this method is effective for objects with large dimensions (a, L > 10A). There was comparison of
results of calculations of the secondary power dissipation of the considered structure on the basis of this technique

and the method of integral equations.

Keywords: wave propagation, integral equation, boundary waves, physical optics

[Ipormeccel, cBsi3aHHBIE ¢ MHOTOJYYEBBIM
pacrpocTpaHeHUEM, OCHOBBIBAIOTCS Ha pac-
MIPOCTPAHCHUU CUTHAJIOB, M KakK pe3yJbTaT
MOTYT OBITh JIBe WM OOJiee TPACKTOPUHU, KO-
TOpPBIE COOTBETCTBYIOT MPUOBITHIO CUTHAJIOB
Ha MPUEMHBIC aHTCHHBI IS OTHOTO M TOTO KE
BPEMEHH WJIH TP MUHUMAJIBHOM BPEMEHHOM
OTIIMYNH (HECKOJIHKO HAHOCEKYHI).

JJist  MHOTOIIYy4EeBOTO PaCIpOCTPAHCHHS
MBI MOXXEM CTOJKHYTHCS C HETaTUBHBIM 3(-
(hekTOM 110 MapaMeTpam, CBSI3aHHBIM ¢ 00IIeH
MPOU3BOAUTEIBLHOCTBIO, MPOMYCKHON CIO-
COOHOCTBIO U YBEJINYEHUEM 3aJePIKEK B CETe-
BOH CTPYKTYpE MOCKOJBKY TPEOyeTCs, YTOOBI
OTTIPABILUTACEH (DpEUMBI OT 2 YPOBHS, B TOH
CBSI3M CYIIECTBYeT MEXCHMBOJbHAS HHTEp-
hepentus.

B cnyuasx, ecnu paccTosHue MEXAy Ie-
peAaryukaMu M TMPUEMHUKAMU YMEHBIIAEM
B JIBa pasa, TOTJa U3MCHEHUS B CTCIICHU 3a-
TyXaHus Oynet okono 5-6 ab.

Heo0xoaumMocTh B TOM, YTOOBI KOMIIEHCH-
poBaTh MOTEpU KadecTBa CBS3H, BCIIECICTBHE
nHTepGEPEHITNH JIJIsI MHOTOJTYUYEBbIX CpeJl Be-
JIET K TOMY, 9TO Pa3paboOTYHKH y3KOTIOIOCHBIX

HepeNaroIuX CUCTEM JOBOISAT MOIIHOCTHBIE
XapaKTEepPUCTUKU MEPeJaTIYNKoOB 10 YPOBHEH,
B KOTOpBIX OHU He MeHee 10 n1b u ucmonb3y-
0T IPpUEMHBIC CXEMbI, BEAYIIHNEC K KOMIICHCA-
R8%0%0 OOJIBIIINX JAUHAMHUYCCKHUX JUaIlla3oHOB
curHanos [2]. OcobeHHOCTH TIepejadn CBepX-
MINPOKOTIONIOCHBIX XaOTHYECKHX CHUTHAJIOB
B rmoMemeHusx Oymyt apyrume. [Ipm pocre
3HAUCHHs PACCTOSHHUN MEXIy Hepenardhka-
MU ¥ TPUEMHHMKaMH, BO3HUKACT 3aTyXaHHE
JUISL  CBEPXIIMPOKOMOJIOCHBIX  XaOTHUECKHX
PaZONMITYIIBCOB.

[Ipu mepexoze oT cpell, KOTOpbIE OIU3KU
K cepe «CBOOOMTHOTO TPOCTPAHCTBAY», K 00-
JacTIM MHOTOJIYYEBOTO PpaclpOCTPaHCHHS,
UJIET CYNIECTBEHHBIH POCT MOLIHOCTEH Xao-
THYECKUX PaJIMOUMITYIILCOB JUISl BXOJOB IPH-
EMHBIX YCTPOMCTB, YTO BEIET K TOMY, 4YTO
YBEJIIMYMBACTCS BBIXOAHON CHTHAJ MPHEMHU-
Ka. OTO BeJeT K J0Ka3aTelbCTBY TOTO, YTO
CymecTBYIOT 3((EKThI, CBA3aHHBIC ¢ MHOTO-
JIY4YEBBIM YCHUIICHHUEM.

EcTh oTmiume cTaTHCTHYECKUX MOIXOIO0B,
KOTOpBIE COOTBETCTBYIOT KOHKPETHBIM yd4acT-
KaM pacHoJIOKEHHs MepeJaTIuKOB M MpPUEM-
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HUKOB, OT ITOJIX0/IOB, COOTBETCTBYIOT OOJIBIIUX
MOMEIICHUSIM, TIPU 3TOM TPEOYETCs UCII0JIb30-
BaHWE OOJIBIIETO YKCITA JIETaJIeH, YTOOBI MOy~
YUTHh TOYHBIA MPOTHO3 U PACTIPOCTPaHEHUS
CUTHAJIOB B TMOMeIIeHUsX. Ecim TOBOPHUTH
0 TEOPETHYECKHX OCHOBAX, TO XapaKTEePHCTH-
KH PaclpOCTPAHCHHS PAJUOBOIH MbI MOXKEM
TOYHBIM O00pa30M OINPEACIUTh, WCXOIs U3
TOrO, KaK pelIalTcs ypaBHeHUs: MakcBeiuia
JUISL TEOMETPUI 3[JaHUi C yYeTOM IpaHUYHBIX
ycnoBuii [3]. OmHako, yKa3aHHBIE ITOIXOJBI
BEIYT K BecbMa OONBIIOMY KOJIHYECTBY Ma-
TEMaTHYeCKUX OTIepaIlfii, BEAyIMHUX K HE00-
XOIIMMOCTH HCITONb30BAHHS CYIIECTBEHHBIX
BBIYHUCIUTEIBHBIX MOIIHOCTEH, OOBheINHEHUS
KOMITBIOTEPOB. B 3TOH CBsI3M HENb3s1 TOBOPUTH
00 DKOHOMHBIX CIIOCO0axX OLEHOK XapaKTepu-
CTHK PACIpPOCTPAHCHHUS BOJH B MOMEIICHHUSX.
Crioco0 TpaccUpoOBKH Jy4el SBIsSETCS NpH-
BIIEKaTEJIHHBIM METO/IOM, TTO3BOJIIONIUM pPac-
CUMTHIBaTH YPOBHHM BPEMEH HWHBAPHAHTHBIX
AMITYJTbCHBIX OTKIIMKOB, COOTBETCTBYIOIIUM
paszbpocy Mo 3ajepKKaM ¥ COITyTCTBYHOIIUM
XapaKTEPUCTUKAM OKPYIKAIOIICH Cpelbl B TO-
MemeHusx [5].

MOXHO OTMETHTh, YTO €CTh TPEOOBaHUS
K BBIUUCJICHUSAM, OTIMYAIOIIMECS OT METO-
IUKax, Oasupyromuxcs Ha MaKCBEIUIOBCKHAX
ypaBHEHUsX. Pa3nuuyHble Momenu, CBs3aH-
HbIE C TMPOTHO3MPOBAHHWEM M pPAaCIpOCTpaHe-
HUEM TPACCHPOBOK Jy4eH, B KaXKIIOM U3 TIO-
MEIICHUH Ha 0a3e WX MOJAPOOHBIX T€OMETPUil
U KOHCTPYKIMI, MOXXHO pacCMaTpuBaTh Kak
JOCTaTOYHO d(PPEKTUBHOE CPEICTBO B MPOEK-
TUPOBAHUM CHUCTEM CBsA3M [6]. Ecm roBopuTh
0 TIPaKTHYECKOM MPHUJIIOKEHUH, TO HHTEPEC
MIPEJICTaBIACT HE TOYHAsI HHTEHCUBHOCTH CHUT-
HaJa, a OnpeesieHNs] HEKOTOPOH ero OIEeHKH.

[Ipu pemeHny mMpakTUYECKUX 3a/1ad, CBS-
3aHHBIX C PACCESHUEM DJICKTPOMArHUTHBIX
BOJIH BO MHOTHX CIIy4asiX UCIOJIb3YKOT METOJ
UHTETPAJIbHBIX YPABHEHUH.

MOXHO BBICIUTh HECKOJIBKO KPUTEPUCB
JUTSL OTIPENIEICHNsT IPUMEHIUMOCTH CYyIIIECTBY-
IOIUX METO/IOB pEIIeHHs 3aJad pPacCesHUs
AJIEKTPOMArHUTHBIX BOIH Ha OOBEKTaX €O
CIIOKHOU (popMmoii:

1. DddexruBHOCT, MeTONA 111 00BEKTA
MPOU3BOIEHON (POPMBI;

2. CymiecTBOBaHHE METONA BBIYUCIICHHUS
pacnpenescHusi AIeKTPOMArHUTHBIX — MOJICH
B OJIMDKHEH 30HE;

3. TOYHOCTH METO/IA;

4. CymectBoBaHu€e paboTaroIiel KOMITBIO-
TEPHOI MPOrpPaMMBI.

Ha ocHoBaHuu aHaim3a CyIeCTBYIOMICH
OTEYECTBEHHOM U 3apy0eIKHOM JINTEPaTyphl [7,
4] MOXHO cJenarh BBIBOJ, YTO METOJ[ MHTE-

TpalibHBIX YPaBHEHUN B MOJABJISIOIIEM OOJIb-
HIMHCTBE CJIy4aeB YJOBJIETBOPSET BBILIETIEpE-
YUCJICHHBIM KPUTEPHSIM, UYTO M OOBSICHSIET €ro
MIMPOKOE TPHUMEHEHHE TP MOJEINPOBAHUHU
Pa3IMYHBIX aHTEHHO-(UAEPHBIX YCTPOICTB.

WHTEerpanbHble  ypaBHEHHS ISl OTHO-
ro Tejla MOTYT ObITh 00OOIIEHBI Ha CHUCTEMY
tei [1]. Ilox o6nacTeio MHTErpUpOBaHUs U 00-
JIACTHIO M3MEHEHUS TOYKH HAOMIONEHHSI B 9TOM
cllydae clielyeT IOHHMaTh IOBEPXHOCTh HE
OJTHOTO, @ COBOKYITHOCTH TEJ U OTH Tella MO-
TYT COEPKaTh MAarHUTO-AFIIEKTPHYECKHAE Ma-
Tepualibl Ha cBoel moBepxHocTu. Ilpu ananm-
3e audpakuu Ha MHOTHX OOBEKTaX 0COOBIM
clly4aeM sIBIsieTCs 3aja4a TUupakivy Ha Tie-
puoanYecKux cTpykrypax. [Ipu artom cyrie-
CTBYET BO3MOXKHOCTh YMEHBILICHHS pa3MepHO-
CTH 3aJIa4H.

KomOuHanus  Meroma  HHTETpaibHBIX
YpaBHEHUH ¢ TeOpUEeH MepUOUIECKUX CTPYK-
Typ TIO3BOJISIET TPOBOJUTH pacyeT XapakrTe-
PUCTHUK JBYMEPHO-TIEPUOJUYHBIX OOBEKTOB.
Bo3moxeH pacueT MOmOOHBIX CTPYKTYp Ha
OCHOBE TPHOIMKEHHBIX WU IBPUCTUYCCKUX
MOJXOAO0B.

[IpoBenem oOLEHKY BO3MOMKHOCTEH METO-
Jla UMHTErPaJbHBIX YPaBHCHHMU JUIs pacuera
XapaKTEePUCTUK PACCESHUS METAUTHYECKUX
00BEKTOB, KOTOPBIE MOTYT OBITH TIpECTaBIIe-
HBI B BHJIE COBOKYITHOCTH JJIEMEHTApPHBIX OT-
pakareneil. OcOOEHHO TPENCTABISAET HHTEPEC
CUTYyaI¥sl, KOTJIa TaKUEe OOBEKTHI MIPECTABIIs-
I0TCSI B BHJIE COBOKYITHOCTH IJIACTHH, TO €CTh
MOKET paccMarpuBaThcs, TaK Ha3bIBaeMast
«paceTouHas» MOJIEINb.

B pesynprare, Oblta mocTpoeHa METOIUKA
pacueTa XapakTepUCTHK pacCesHus OOBeKTa
CIIOKHOHM (pOPMBI, KOTOpasi OCHOBaHa Ha KOM-
OMHAIMK aHAMTHYECKUX METONIOB M METOofa
(hU3UYECKON ONTUKU+METO/ KPAEBBIX BOJIH.

[IpoBoamiack oneHka BKIana KpaeBbIX
BONH. B mpomecce nccnenoBanuii 06110 ycra-
HOBJICHO, YTO BKJIaJ OT KPaeBbIX BOJIH B IIH-
POKOM CEKTOpe YIVIOB HaONIOACHWSA, Ha He-
CKOJIBKO JIECATKOB b MEHBIIE 110 CPaBHEHHIO
C BKJIQJIOM, OOYCJIOBJICHHBIM OTPaXEHUEM OT
JIPYTUX DJIEMEHTApPHBIX OTpa)kareiei, BXOJs-
[IMX B COCTaB O0BEKTA CIOKHOH (POPMBI.

Crnemyer OTMETUTB, YTO JaHHAs METOIH-
ka Oyner 3ddexTrBHO padorarh Uit 0OBEKTOB
¢ Oompmmmu pasmepamu (a, L>10A). Bouio
MIPOBE/IEHO CpPaBHEHHME DE3y/IFTaTOB PaCieTOB
BTOPUYHOI MOIITHOCTH PacCesHHs paccMaTpHBa-
€MOI CTPYKTYpBbI Ha OCHOBAaHHMHU 3TOW METOIUKHU
Y METOJIa MHTETpaJIbHbIX ypaBHEHHUH 8§, 9].

C uCnoNp30BaHUEM YKa3aHHOTO allTOPHUT-
Ma B paMKax OMNpEACICHHBIX OTpPaHUYCHUM
MOYKHO MPOBOJUTH PaCUeThl XapaKTEPUCTHK
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paccesiHus 3IEKTPOMarHUTHBIX BOJIH C TOYKH
3peHUsl JABYMEpPHOW MOJENW [Jis OLIEHKH Xa-
PaKTEPUCTUK TPEXMEPHBIX 0OBHEKTOB.
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O PACITIPOCTPAHEHUH PAINOBOJIH
B BECITPOBO/IHBIX CUCTEMAX CBA3U

SAnbmmn /1.B.

Boponesicckuti unemumym svicokux mexronoeuil, Boponeoic, e-mail: mitiayanshin@yandex.ru

Pabota cBsi3aHa ¢ IPOBEACHUEM UCCIICIOBAHUI, CBSI3aHHBIM C 3aKOHOMEPHOCTSIMH TOTO, KaK IIPOUCXOIUT pac-
MIPOCTPaHEHHE BOJH B OECIPOBOIHBIX CHCTEMAX CBA3U HA OCHOBE CYINEPIO3ULHUM JIy4eBOTO METOAa U CHOCO0O0B
onrtumu3sanuu. PaspabaTbiBajicss aJITOPUTM OLICHOK XapaKTEPHCTHK PACHPOCTPAHEHMSI CUTHAJIOB B paMKax Tpac-
CHPOBOK Iydell. Ompenensuiuch Bce BO3MOXKHBIC 3HAUEGHHs MO OTPAXKEHUSIM, KOTJa CHIHAIBI HAYT IO IVIABHBIM
1 BTOPOCTEICHHBIM yNULAM U IIPOBOAUIACH HHTEPIOISIUIO [JIsl OTPAHHYMBAIONINX INIOCKOCTEH B paMKaX MeTozaa
HAaUMEHBIIMX KBAJPATOB U IPH allIPOKCHMALMK oarHOMaMu Jlarpamxka. Bbuii npoaHain3upoBaHbl 0COOCHHOCTH
B3aHMOJICUCTBHS OJIOKOB B IIPOrPaMMHOM IIPOIYKTE IS pacdeTa JIEeKTPOMArHHTHOTO IO B moMenieHuu. [Ipu-
BEJICHA CXeMa B3aMMOJCHCTBUS OJOKOB B MOJYJE pacueTa ypoBHs curHajia. B Omoke pacuera maeTcst mepBHUYHAs
OLIEHKA NPSIMBIX U NEPEOTPAKEHHBIX JTyUeil.

KutioueBble ciioBa: 6eCHPOBOﬂHble CUCTEMBbI CBA3H, 3JICKTPOMArHUTHOE 110JI€, AJITOPUTM

ABOUT THE PROPAGATION OF RADIO WAVES IN WIRELESS
COMMUNICATION SYSTEMS

Yanshin D.V.

Voronezh institute of high technologies, Voronezh, e-mail: mitiayanshin@yandex.ru

The paper involves conducting research related to the regularities of the propagation of waves in wireless
communication systems based on beam superposition method and optimization techniques. The algorithm
is developed that estimates the propagation characteristics of signals within the traces of rays. The all possible
values are determined for the reflections when the signals go on the main and secondary streets and carried out
the interpolation for the bounding planes for the method of least squares in the approximation of the Lagrange
polynomials. The interaction was analyzed of blocks in a software product to calculate the electromagnetic field
in the room. The interaction of blocks is shown in the calculation of the signal level. In the block of calculation a
primary assessment is given of direct and multipath rays.

Keywords: wireless communication systems, electromagnetic field algorithm

B cymecTByrommx yciuoBuax HaOmoma-
IOTCSI IIPOLIECChl HEIIPEPHIBHOIO pocTa Oec-
MPOBOJIHBIX CETe. YueHble, YTO Ha OCHOBE
MOOWIBHBIX CeTeH, (YHKIHUOHMPYIOIIUX 10
crangapty GSM ele He mpou3oIia BEIpadoT-
Ka COOTBETCTBYIOIIMX pecypcoB [1]. MbI Bu-
JMM, YTO YBEJIMYMBAIOTCS a0OHEHTCKUE 0a3bl
OIIepaTopoB, BEIyT CTPOUTEIHCTBO JIOPOKHBIX
KOMMYHUKAIIAH, IPOUCXONISAT U3MEHEHHS B TO-
ponckoM tanmmadTe u KiuMare. OTMEUCHHbBIE
00CTOSITENIbCTBA OKAa3bIBAIOT CUIIHOE BIIMSHUE
Ha TO, KaK PaclpoCTPaHSIOTCS PaJnOBOJIHBI.
bazupysicb Ha 93TOM, OTMeuaeTcs akTyallb-
HOCTh (POPMHUPOBAHUS CHELUAIN3UPOBAHHBIX
MIPOTPAMMHBIX CPEJICTB, UX MOKHO BHEAPSTH
B CAIIP [2, 3], oHH TO3BOJSIOT HA OCHOBE
JNIEKTPOHHBIX KAPT MECTHOCTH MPOBOJIUTH
OLIEHKH XapaKTEPUCTUK PacCIpOCTPAHEHUS
pPazuoBONIH, U ONPENENSATh Mpenesl 30H IO-
KpBITHS 0a30BBIX CTAHLUWH, MHOTHE M3 CyIle-
CTBYIOILIMX IPOTPaMM HMEIOT 3aMETHYIO IIO-
IPEIIHOCTh B BBIYUCIICHUSX, HIIH HEOOXOTUMBI
CYLIECTBEHHbIE BHIYMCIUTEIbHBIE PECYPCHI.

Lenbto naHHO# pabOTHI SBISIETCS TPOBE-
JIEHUE HCCIEeOBAHNN MO0 3aKOHOMEPHOCTSIM
TOr0, KaK paclpOCTPAHSIOTCS BOJHBI B MO-

OMJIBHBIX CHCTEMAaX CBSI3M C HCIIOJIb30BAHHEM
CYTIEPIIO3UIIMHU JTy9YeBOTO METO/Ia U CIIOCOOOB
ONTHMU3AIINH.

Hamu wucnonmb3yrorcst pacdersl Ha 0Oase
METO/Ia, CBS3aHHOTO C TPAaCCHUPOBKOW ITydei.
MBI MOXeEM paccMaTpuBaTh €ro Kak JIyYIIui
JUTSL IOJIOOHBIX 33J1a4, MOCKOJIBKY POUCXOJISAT
mpoueccCbl MUHUMH3AIUKU IMOTPCUHIHOCTU JIA
pacdyeTtoB W 3arparaM HEOOJBIIMX PECypCoB
MpU pacyeTax 3Ha4eHU cUrHajioB. B HeM oT-
MEYaloTCsl TPEUMYIIECTBa, €CIH CPaBHHUBATh
co crmocobaMu, 0a3upyromUXcs Ha METOIH-
kax Okamypsl, XaTa, B KOTOPbIC BXOJIUT CTa-
TUCTUYECKHMI aHAJIM3, a TaKXe IOAXOAaMH,
CBA3aHHBIMU C JACTCPMHUHHUPOBAHHBIM aHAJIN-
30M TOTO, KAKUM 00pa3oM pacrpoCTPaHSIOTCS
PaaruoOBOJIHBI B TOPOACKUX 3aCTpOI>'IKaX, MO>KHO
yaecThb 3D PexTs! oTpaskeHus, nudpakmun [4],
muddy3HOe paccesHue, 9TO HAOIIOMaeTCs IPU
pactpoCTpaHEeHUH CUTHAJIOB.

B pamkax mpaHHO# paOOTBI MBI pa3padaThi-
BaJIM MOJICUCTEMY, KOTOpas ITpeIHA3HAYCHA JIJIS
TOTO, ‘ITO6I)I IMPOBOAUTDL PACUCT 30H IMOKPLITHUA
B MOOWJIHHOMU CBSI3U C MIPUMEHEHUEM TTOIXO0/1A,
KOTOPBIH Oa3upyeTcs Ha TPACCUPOBKE JTydeH.

MpbI penany Takue 3a1auu:
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1. IIpoBoamiin  CpaBHUTENBHBIA — aHAIN3
CIOCOOOB OIIGHOK 30H TIOKPBITHS B MOOMIIb-
HOW CBSI3H, & TaK K& PacCMaTpUBaIN (aKTOpHI,
CBSI3aHHBIE C YCJOBHSIMH PAacIpOCTPAHEHUS
paznoBOIH.

2. PazpabarpiBany aJrOpUTM OLIGHOK Xa-
PaKTEpUCTUK  PacCHpOCTPAHEHUS CHUTHAJIOB
B paMKax TPacCHUpPOBOK JTyueil.

3. Omnpenensan BCEe BO3MOXKHBIC 3HAUCHUS
10 OTPaKEHHSIM, KOTJ[a CUTHAJIBI UIYT I10 IJIaB-
HBIM M BTOPOCTENEHHBIM YIWIAM M TIPOBO-
JUIM UHTEPIOJSILIMIO JUISl OrPaHMYMBAIOLINX
IUIOCKOCTEH B paMKax METOa HaWMEHBLIMX
KBaJpaToB U IIPU allPOKCHMALUU ITOJTMHOMA-
mu Jlarpanxa.

Jns onpenenenus aydeil cOeIMHSIONNX
nepegaTuuKy U IPUEMHUKH, B TOPU30HTAJIb-
HBIX TIOCKOCTAX PacCMaTpUBaIOT COBOKYTI-
HOCTHh YIJIOB, BHYTPH KOTOPBIX TIPOXOMIST
nyuu. Ha ocHoBe kpurepus mpoBepox pe-
1al0T, YTO COBOKYIIHOCTh YIJIOB CBs3aHa
C Jy4yaMH, UOYLIIMMH 110 NEPIEHAUKYIIPHOHI
yauLe.

Mopgynb rpadpuyeckoro
npeacTaBAeHun
NnomeLeHUn

I

B pe3synbrare, onpenessieTcsi COBOKYITHOCTh
YIJIOB, KOTOPbIC OTHOCSATCSI K MOTEPSHHBIM JTy-
YyaM, WIK B NepeyiKax nepes| nepreHanKyIsp-
HBIMHU YJIALIAMHE WU JJTS1 OMHOM M3 Mapajuielib-
HBIX YJHIl, KOTOpPhIe WAYT TEPHEHIUKYISIPHO
OCHOBHOH ymurie. Orpe/eneHpl pa3Hble 3Have-
HUS JIIs OTPaKEHUH, KOTJia HJET pacripocTpa-
HEHHE T10 [IABHBIM U BTOPOCTETICHHBIM YJIHIIaM.

OrneHKa ypOBHSI CUTHajla B TIOMEIICHUU
MOJKET MPOU3BOAUTHCS HA OCHOBE IPOrPaMM-
HBIX TPOAYKTOB [5]. TOYHOCTH OLIEHKH yPOBHS
CHTHAJIa 3aBUCUT OT MHOTUX (akTopoB [6].

B mamHO# paboTe MBI pacCMOTPHUM OCO-
OCHHOCTH B3aMMOJICHCTBHUS OJIOKOB B TIPO-
rPaMMHOM TPOJYKTE JUIsl pacdera dJIeKTPO-
MarHMTHOrO TOJNsi B TmoMenieHuu. Cxema
B3aMMOJICHCTBUS Pa3HbIX KOMIIOHEHTOB IIpPH-
BeJieHa Ha puc. 1.

bJ1 HeoOxomuma JijIst TOro, 4TOOBI XPaHUTh
JTAaHHBIE TI0 TPOBOJUMBIM pacdyeTaM, pe3yabra-
TaM BBIYMCIIEHUH, YTOOBI OCYIIECTBISATh BHY-
TpeHHHII OOMEH MaHHBIMH BHYTPH KaKIOTO
MOJTYJISL.

Mozaynb OUEHKH
YPOBHA CUrHana

[

Y

BbixoaHble

BxoaHble

JAadHHble

JAdHHble

Puc. 1. Cxema 63aumodeticmsus Mooyisa oyeHKU CUSHANA, MOOYIA 2pahuyeckoeo npedcmasienus
nomvewenus u b/{

bnok

Bnok oueHKku

onTMMmunsauummn

r Y

A 4

YPOBHA CUIHanNna

S
A 4

3
A 4

Bnok annpoKkcMmaumm
XapaKTepUCTUK
OTPaMKEHUA OT Pa3INYHbIX
obbekToB

Puc. 2. Cxema 63aumodeticmsus 610k08 8 MoOyne paciema YpO8HA CUSHALA
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BxogubiMu tapaMeTpaMu JJ1s MOIYJIS pac-
yeTa ypOBHs CUTHaja (puc.2) B TOMEIIEHUH
JUTst OECTIPOBOTHBIX CHCTEM CBSI3U OYIyT TaKue
apamMeTpsl:

— KOOPJIMHATHI TOYKH JOCTYIIA;

— KOOPJIMHATHI IPUEMHUKA;

— pa3Mepsl IOMELICHUH;

— TOJILIMHA TIEPEKPBITUI U CTEH, a TaKXkKe
XapaKTePUCTHKH MaTepHaIOB, U3 KOTOPBIX OHU
COCTOSIT;

— MapaMeTpbI MPUMEHSIEMOTO 000PYI0BaHNS;

— NIpUEMJIEMBIE TIOIPELIHOCTH PACUETOB.

Juts Toro, 9TOOBI ONpeNeNuTh CyMMapHBIi
CHUrHaJl, HEOOXOANMO OLICHUTH 2 KOMIIOHEHTBI: |

1. Ilone, o0ycnoBiIeHHOE MPSIMBIMU Jyda-
MU, COEINHSIOINMHE TIePEeJaTUHK U MPUEMHUK.

2.Ilone, 0OyCIOBIEHHOE HEPEOTPAKEH-
HBIMH JTy4aMH.

OnTMmusauma
yucna nyyemn

BBoZ AaHHbIX |g

A 4

)
A 4

BoiBog
pe3ynbTaTos

Pacyet ypoBHA
CUrHana

Puc. 3. Cxema pabomei Mmooy pacuema ypogHs
cuenana

BXojiHbIC JIaHHBIC MCIIOJIB3YIOTCS OJHO-
BPEMCHHO JId IBYX OJIOKOB — OIITUMU3AITNHU
u pacueta. B 6moke pacuera (puc. 3) maercs
MEPBUYHAS OICHKA MPSMBIX M MEPEOTPaKeH-

HBIX Jy4del [7]. Mexnay Onokamu uueT oOMeH
UHpOpMAaIHEeH, YTO MO3BOJISIET HA OCHOBE HC-
IMOJIb30BaHUA ONTHUMU3AIUN YMCHBIINUTH YHC-
JI0 paccMarpuBaeMbix Jydend. IlapameTpsl
Y JJaHHbIe coxpaHsatoTcs B BJ1.

BrIXOMHBIMU JTAHHBIME SIBIITIOTCS YPOBHU
CUTHAJIa B UHTEPECYIOIINX TOYKaX IMpHUeMa.

PaccMoTpeHHBIN MOYIb OLIGHKH CHUTHAJA
MOXET OBITh JIOMIOJIHEH OJIOKOM pacyera ypoB-
HS CUTHAJA OT (POKYCHPYIOLINX Pa3MelIaeMbIX
BHYTPH ITOMEILIEHUS
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OCOBEHHOCTH PABPABOTKU AJITOPUTMA JJIAA TIPOEKTUPOBAHUSA

BECITPOBOJHBbIX CUCTEM CBA3U
SAnbmun /1.B.

Boponesicckuti unemumym svicokux mexronoeuil, Boponeoic, e-mail: mitiayanshin@yandex.ru

Ipu pa3BepThIBaHUM CeTH TPeOyeTCs BBIIONHEHHE PabOT, CBI3AHHBIX C IUIAHUPOBAHHEM pa3MelleHus 0a3o-
BBIX CTaHLHMHA. DTO JAenaeTcst Ui TOro, YTOOBI ONpPEAeIHTh ONTUMAlbHOE, KaK IO MapaMeTpaM CTOUMOCTH, Tak
¥ 10 TTapaMeTpaM KauecTBa IPeJ0CTaBIISIEMOT0 JOCTYIIa, 0COOCHHOCTEH TOro, KaK Pa3MEIalTcs 0a30BbIe CTAHIUH.
ITpu BEIOOpE ONTHMATEHOTO MECTOIONIOKEHHS 0a30BOIf CTAHIINK OOIBIIOE BHIMAHHE YAEIACTCS H3TyqaeMOi MOII-
HOCTH, YTO B CBOIO OUepEe/ib BIHMACT Ha 30HY OOCTyKMBaHHA. B maHHOI cTaThe IpeanaraeTcs aliropuTM Io ONTH-
MaJBHOMY pacIpeiesICHHI0 0a30BbIX CTAaHLMH Ha 33JaHHOI TeppuTopuu. st TOro, 4ToObl HAWTH ONTHMAJIbHOE
MECTOIIOI0XKEHUE, TPeOyeTCsl OCYIIECTBISITh H3MEHEHHE YITIOB OT PACIIONOKEHUS IBYX 0A30BBIX CTAHIIUI O TOUKU
PAcCIIONOXKeHUsI TpeThell 6a30BOM CTaHLHUM 10 TeX MOp, IOKa MEePNeHAUKY/IAPHI, OMYIIEHHbIC U3 LIeHTpa 6a30Boi
CTaHLMU Ha CTOPOHBI TOKPHIBAEMOM 00JIaCTH, HE CTAHYT PaBHBIMH (MM OOJIBIIE) PACCTOSIHUIO 10 TPAHULIBI COCEI-
HUX 0a30BBIX CTAHIUH (OTHOCHTEIBHO KOTOPHIX IPOM3BOAUTCS PACcUeT).

KuroueBrble ciioBa: 6CCHPOBO}JHLIC CeTH, 0a3oBble CTAaHIMH, ONITUMH3ANUSA PAIHONOKPBITHS, 30HA 06CJ’ly7I<PlBaHP[ﬂ

THE FEATURES OF THE DEVELOPMENT OF THE ALGORITHM
FOR THE DESIGN OF WIRELESS COMMUNICATION SYSTEMS

Yanshin D.V.
Voronezh institute of high technologies, Voronezh, e-mail: mitiayanshin@yandex.ru

When deploying a network it is necessary to plan the placement of base stations. This is done to determine
the optimal, both from the point of view of cost and from the point of view of quality of access base stations. When
choosing the optimal location of base station a large emphasis on radiated power, which in turn affects the service
area. In this paper we propose an algorithm for optimal allocation of base stations in a given area. In order to find
the optimum location required to carry out the angle change from the two base stations to a point of location of the
third base station as long as the perpendiculars from the centre on the base station side of the covered area will not
be equal to (or greater than) the distance to the border of neighbouring base stations (relative to which calculation

is performed).

Keywords: wireless networks, base station, optimizing the radio coverage, the service area

Crioco0bI, KOTOpBIE 0a3UPYIOTCS Ha Tpac-
CUPOBKE ITy4YeH, 110 CBOEH CyTH SIBIISIOTCS Jie-
TEPMUHUPOBAHHBIMU, UX MPUMEHSIIN B cepe
KOMIIBIOTEPHOH Tpaduku, 4ToObl OblIa 0be-
CIieueHa BHM3yalM3alus I PEATUCTHYHBIX
n3o0paxxeHuii [4]. B mogo0HbIX MMOIX01aX MC-
MOJIB3YIOT  PA3JIOKEHHE AIEKTPOMArHUTHBIX
MoJIeH Mo JydaM U MPOUCXOJUT MOUCK JIydeH,
KOTOpBIE BEAYT K COSIMHEHUSIM 0a30BbIX U MO-
OWJIBHBIX CTAHIUH, KOTJa YYHTHIBAIOTCS pa3-
HbIE 0COOCHHOCTHU TOPOJCKUX 3aCTPOCK.

CyIeCTBYIOT 3aBUCUMOCTHU TIPUMEHSIEMBIX
AJITOPUTMOB OT TOTO, KaKUE U3 JIy4Yel BbIOH-
paroTcs, ISl KOTOPBIX MPHU PACIPOCTPAHCHUH
Ha MOOMJTLHBIC CTAHIIUN MBI OyZieM HaOIIonaTh
OTpakeHUS Ha 0a3e 3epKaIbHBIX WiIH Tuhdy3-
HBIX CIIOCOOOB OT CTEH cTpoeHuil. Ha Hacto-
siee BpeMs CYIIECTBYIOT MOJIENH JUISl TOTO,
YTOOBI MMPOBOJIUTH IPEJICKA3aHNE MEXaHU3MOB
pacnpoCTpaHeHHs] PaJIMOBOIIH BHYTPHU IOMeE-
meHuid. [Togxon MOKET OCHOBBIBAThCA HA pac-
YyeTax 1o JOMUHUPYIOIIMM HaPABICHUSIM JIJIS
pacmpocTpaHeHUs] PAaTUOCHTHAIIOB BHYTPH
romeniennii [2, 3]. Ilpm aHamm3e MOIXOMOB
MOXKHO pacCMaTpuBaTh JEpeBO OTHOIICHUI

Ul KOMHAT B CTPOCHHMSX, & JIJIsl ICPEBLEB BET-
BU NPHUMEHSIOT, YTOOBI ONPENENUTh JOMHHU-
pytouue HampasiaeHus. [lomumo 3toro, ecth
BO3MOXHOCTHU JIA IPOBEACHUS I/ICC.]'IGILOBaHI/If/'I
Ha 0a3ze HelpoHHBIX ceredl. TpeOyercst mpu-
MCHATH pa3pa60TaHHI)1e AJITOPUTMBI B YCJIIOBU-
SIX, COOTBETCTBYIOLIUX TOPOJICKOW 3aCTPOMKE.
B noaxonax no uCnosnb3yeMbIM BBIYHCIUTEIb-
HBIM QJITOPUTMaM MOTYT COAEP)KaTbCsl AaH-
HBIE, KOTOPBIE 110 KPUTEPHUSIM XYKe, YeM KOTJa
paccMaTpHBalOT NPSMbIE TPACCUPOBKHU JIyUEH.
Ecin roBopuTh 00 UCHONB3YEMBIX TMOAXOAAX
B YCIIOBHSIX CIIOKHBIX 3aCTPOEK, TO OHIMOKa
Oyzner Gosnblie, O CPAaBHEHUIO C JPYTUMU Jie-
TEPMUHUPOBAHHBIMHU IIOAXOJaMH.

[ mepBoro mara CTposiT IAEpeBO, B CO-
OTBETCTBUH C PACIPOCTPAHCHUEM JIyUei, pH
3TOM B KOpHE OyAeT Jyd, IPOXOSIIUHA OT re-
penartyMka M AJs KaKAOH M3 TOYEK MpH Mpo-
necce OTpakeHU v AU(QPakuuii BOSHUKAET
JIOTIOJIHUTEJIBHBIN J1yY, TO €CTh, UMEEM PEKYP-
cuto. [ yOnHy peKkypcuu paccMaTpuBaroT Kak
HCXOHBIN mapamerp.

[lorom Ha OCHOBE [€pEBbEB, CBSI3aHHBIX
C paclpocTpaHEHHWEM Jyded, HAET paccMo-
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TpeHHE 10 BCEM HalpaBJICHUSM pacIpocTpa-
HEHHs JJIS ONpENeJeHHOTO NpUEMHHKA. 3a-
TEM OCYIIECTBIISIOT MPOIIECC MPeoOpPa3oBaHMs
JIBYMEPHBIX KapTHH PacHpOCTpaHEHHs Iydeit
B TpEXMEpHbIE, ¥, NMPUMEHSS COOTBETCTBYIO-
e (pOpMYITbl, NIENal0T pacyeThl Jy4de 110
OTpaXXeHUIO U au¢pakuuu. /s pa3HbIx Bapu-
AHTOB aHAIM3UPYIOT NapajieIbHO-TIePIeHAN-
KYJSIPHOTO BHJ] 3acTpoeK. MOXKHO HaOIIonaTh
CO3/laHUE TAaKWX MoJeNiel, B KOTOPBIX €CTb
nBa tuna sydeid. IlepBerii Tum oOycioBieH
OTpPaXKEHHBIMHU JIYYaMH, JUTSI HUX MPOBOTUTCS
aHaJIM3 HalpaBJIeHUH MBWKEHUS Ha 06as3e mpo-
BOJISIIIIMXCST OTPAXKEHUH /ISl TIIABHBIX U TIep-
NEHIUKYJISPHBIX ynul. Btopoil Tum onpene-
JSIETCSl Ty4aMu, B KOTOPBIX €CTh OTPakKEHHbIE
u JudparupoBaHHBIE COCTABISIOUINE, B HEM
€CTb JIy4H, KOTOPBIE OTPAYKAIOTCS MPH JIBUKE-
HUH 110 TJIaBHBIM YIIUIAM, HJIET JU(paKius Ha
yImax yadIl [5] v mpu oTpakeHUH TIPOUCKOTUT
JBIOYKEHUE TI0 TIEPIICHANKYIISIPHBIM YIUIIAM.

B wutore, BayKHO OTMETHTB, 4TO pa3HbIE Jie-
TEPMHUHUPOBAHHBIE CIOCOOBI, NPUMEHSEMbIE
IpU OLEHKAaX XapaKTepUCTUK dJIEKTpoMar-
HUTHBIX BOJIH B YCIIOBUSIX CIIOXHBIX pelbe-
(OB MecCTHOCTEW, BeCbMa BBICOKAsI TOYHOCTb
XapakTepHa [JIi TpacCUpOBKM Jyudeu. Jlns
MIOTPEIIHOCTe TP TPOBENCHUH PACUETOB
o0brgHO TOomydaroT 1-3 nb. Ho maxe xorma
MIPUMEHSIOTCS MOJO0OHBIE AITOPUTMBI MOXKHO
MOJYYHUTh OOJNBIINE BBHIYUCIUTEIBHBIE BO3-
MoxHOCTH. Kak pesynbrar, mpoOnembl, CBs-
3aHHbBIE C IOBBIIIEHHEM CKOPOCTH BBIUHCIIE-
HUI C COXpaHEHUEM XapaKTEPUCTHK TOUHOCTH
SIBJSIFOTCSI BEChMa aKTyallbHBIMH.

B HacTosimiee Bpems, MpU MPOEKTHPOBA-
HUU OECTIPOBOIHBIX CHUCTEM CBSI3M, BOZHUKAET
MHOYKECTBO MPOOJIEM CBSI3aHHBIX KaK C OMpe-
JIeTICHUEM 30HBI ITOKPBITUS 1 YPOBHS CUTHAIA,
TaK M C ONTUMAJIBHBIM PACIONOKeHneM 0a3o0-
BbIX crannuii (bC).

3ajaya TOIOJIOTUYECKOTO MPOEKTHPOBA-
HUS SIBISETCS OCOOEHHO aKTyallbHOW, BBUJLY
TOTO, YTO CIIOKHBIA penbed MECTHOCTH WIIH
CJIOJKHAsi TOPOZCKAsi 3aCTPOHKa BHOCHUT CBOW,
IOpO# 3HAYUTENbHBbIC, KOPPEKTUBHI Ha YpPO-
BEHb CHTHajla, M, COOTBETCTBEHHO, Ha 30HY
o0cCITyKMBaHUS OECIIPOBOJHBIX CHCTEM CBSI3U.

[Ipu npoeKTUpOBaHUU CUCTEM OECITPOBO/-
HOTO JIOCTyIa, B HACTOAIIEe BpPeMs PyKOBOI-
CTBYIOTCSI YUETOM KaK MUHHMYM, CICAYIOIINX
mapameTpos [1]:

— paccrosiHEe OT 0a30BOM CTAHIMH 10 aH-
TEHHBI TIOJIB30BaTeIs (TPYIIIHI TOJIb30BaTENeH );

— YUCIIO TMOJb30BaTENel, UX THII, a TAaKXKe
BUJ YCIIYT, KOTOpBIE UM OyIyT NPEe0CTaBIATh-
csl, TO ecTh TpeOyeTcs, YTOObl MPOBOIUIACH
OLIEHKa HArpy30K Ha 0a30BbIE CTAHIINH.

Korga passepthiBaeTcsi cethb, TpeOyercs,
9TOOBI TPOBOIWIIOCH IJIAHUPOBAHUE TOTO, KaK
pasMemnarTcs 6a30BbIe CTAHIINH. JTO ACTIAI0T-
Cs1 TSI TOTO, YTOOBI OMPEIENTUTH ONITHMAIBHOE,
KaK TlapaMeTpaM CTOMMOCTH, TaK U I10 Tlapame-
Tpam KadecTBa Jocrymna, pasmenienns bC.

DopMaNbHO YCIIOBHE 33/1aul MOXKET OBITh
0003Ha4YEHO TakuM o0paszoM: cyuiectByeT M
MECT-KaHJIUJATOB MO Pa3MEIICHUIO CTaHIIUH,
N BuznoB cranuuid, K knueHtoB. [lo kaxaomy
TUIY CTAaHIUH eCTh MH(OPMAIUS 10 OTPaHH-
YEHHWIO I CyMMapHOM IIMPHHBI KaHama I10
BCEM TIOJIKJIFOYEHHBIM K CTAaHITUH TOJIh30BaTe-
neil (paccMarpuBarOT MPOU3BOIUTENHEHOCTD).
BaxxHo caenarh pa3melneHue CTaHIUi 1Mo Co-
OTBETCTBYIOIIUM MECTaM M CJiearh MOIKIIIO-
YeHHe a0OHEHTOB K CTaHIUSAM, TIPU 3TOM 00e-
CIICUMB MHUHUMH3AIUIO TOJHYI0 CTOMMOCTH
komruiekca [1].

B nanHOM ciydae pemaercs 3amada MUHH-
MU3AIHX TeJeBOH (DYHKIIUH CTOMMOCTH, TOT/a
paccMaTpHBarOT CHCTEMY TICEBIOOYIEBBIX OTpa-
HUYEHWIA, OTHOCUTEIHHO KOTOPBIX aHaJH3HPY-
ercst pemenue [1]. TlceBnoOyneBbl orpanuve-
HUS — 0cobast opMa OrpaHHUYCHUI ¢ KOHEUHOM
o0nacThio, T/Ie BCE MEPEMEHHBIC OMpeIe/ICHBI
B obmactu {0,1}. [IoHATHO, 9TO OCYIIECTBISTH
pelieHre Ha OCHOBE METO/Ia MOJTHOTO Tepebopa
HEe TIpencTaBisiercs menecoodpasabM. [lomy-
YEHHYIO 3a/1a4y ICeBI00YIEeBON ONTUMH3AIINT
MOYKHO PEIINTh, BOCIOIB30BABIIUCH JIOCTATOU-
HO 3Q(EKTUBHBIM JUTS ATUX LeNeld CIoCO00M —
METOJIOM BETBEU U OTCEUECHUH.

[Ipu BBIOOpE ONMTUMATBEHOTO MECTOIIOJIO-
J)KeHUs 0a30BOM CTaHIMM OOJIBIIOE BHUMA-
HUE YIENSETCS M3ITydaeMOW MOIIHOCTH, YTO
B CBOIO OYepenb BIHIET HA 30HY OOCITyKHBa-
Hus. [IpyrumMu cJ0BaMu, 4eM BhIIIIE MOIITHOCTh
u3nydaemass B 3Qup, TeM paanyc 30HBI 00-
CIIy’)KMBaHUsl OOJIbIIIE, HO MPH 3TOM TEPAETCS
KOJIMYECTBO a0OHEHTOB, KOTOPhIE MOTYT BOC-
MOJIB30BaThCA yCIyramu cBsi3u [8] — [9].

B nannoii crarbe npejuiaraercsi alroputm
M0 ONTHUMAIILHOMY DPAaCIpe/IeIeHnI0 0a30BBIX
CTaHIMH Ha 3aIaHHOUN TEPPUTOPUH.

Pacdér nmpou3BOIUTCS OTHOCUTEIIBHO JIBYX
coceHuX 0a30BBIX CTAHIIHIA:

1. Y3 Touex O, u O, mox yriaom o, = B = 60°
MIPOBOJIUM IPSIMbIE M HAXOJWM TOYKY Tepece-
uenus (O, — uentp caenyromen bC) (puc. 1).

B cimydae ecnm pacctosiaue ot nedTrpa bC
IO KKIIOW M3 TPpaHMIl TOKPHIBAEMOH 00JIacTh
OonblIE MakCMMaIbHOTO pamuyca (R ), TO
HEOOXOMMO M3MEHSITh Vbl o U f 0o TeX Top,
noka paccrostaus ot 1iearpa bC no rpanur co-
cenux bC ue cranyr pasubivu R . B ciy-
qae, MpeCTaBIeHHOM Ha puc. 1 BLI@HpaIOTc;I
orpesku KO, u FO,.
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Puc. 1. Onpeoenenue mecmononoscenus BC

2. Ecint paccrosiaue ot 1ieHTpa 6a30Boit cTaH-
UM JTO XOTsI OBI OIHOM W3 TPAHUIT TOKPHIBACMOI
00/1aCT! MEHBIIE MAKCUMAILHOTO pamuyca (R )
(puc. 2), To yIIIBI 0 ¥ 3 U3MEHSIOTCS [0 TeX TIop,
MOKa TIEPIICHANKYIISIPBI, OIMYIICHHbIE W3 LEHTpa
0a30BOIi CTAHIIMK Ha CTOPOHBI TIOKPbIBaEMOI 00-
JIaCTH, HE CTaHyT PaBHBIMU (VM OOJIBIIIE) PaccTo-
SIHUFO 10 TpaHuiel cocequux bC (oTHOCHTENBEHO
KOTOPBIX TIPOU3BOIUTCS pacyer) (puc. 3).

O;

Puc. 2. Pacuém omnocumenvno epanuy

W3 puc. 2 BUIHO, UTO HOBOE MECTO JUIS
ycranoBkH bC pacrnonaraercst Ha rpaHulie Mo-
kpbiBaeMoi obsactu (O,). B cBsa3u ¢ 9TUM He-
00XOZMMO TPOBECTH KOPPEKITUIO0 MECTOIOJO-
KeHust Touku O, TaKuM 00pa3om, 4TOOBI 30Ha
00CITy’KMBaHUSI HAXOAWIACh B IpE/eNax orpa-
HUYEHHOU 00J1acTH U 30HBI Beex cocenuux bC
KacaJuch MOTEPHO APYT JIpyTa.

Ji1st HaXOXKJCHUS ONITUMAIIBHOTO MECTOIIO-
JIOKEHHSI, HEOOXOAMMO U3MEHSTh YIIIBI o U J3,
noka He Oy/eT HaliIeHO ONTUMaIbHOE MECTO.
Ha pwuc. 3 mokazano HaijleHHOE MECTO IS
ycranoeku bC (O,), npu stom orpesku (FO,),
(KO,) u (GO,) 6ynyT paBHOH JUIMHHBI U PaB-

HBI panuycy obciyxuBanus HoBoi BC. Otpe-
30K (LO,) Gynet 6onbue yem (GO.,), npu 31T0M
yCTaHOBKa JOMONMHHUTENbHOH bC cMmexHOH
¢ O, HEBO3MOXKHA, M3-32 TOTO, YTO PAAMYC MO-
JyJaroLencs: OKpy>KHOCTH OyZeT BecbMa MaJl.

G

S,

K

0, .

0,

Puc. 3. Ckoppexmuposannoe mecmo ycmanosku bC

3. Ecmn BC ycTanoBIieHa, TO B MaTPHITy CMEX-
HOCTH 3aHOCHUTCSI HHPOPMAITUS O JIBYX COCETHHIX
BC (s pucynka 3 — 0,0, u 0,0,), v ynanser-
cs1 ua(popmarwst 0 bC Ha 0CHOBE KOTOPBIX ObLIa
nocrpoena Tekymas (i puc. 3 — 0,0,). [lanee
MPOHCXOIUT TIPOBEPKa MaTPHIIbl CMEKHOCTH Ha
HaJIMYUEC COCCTHUX 0a30BbIX CTaH].[PIﬁ, €CJIN TaKO-
BbIC HIMEIOTCSI, TO TIPOUCXOJTHT TIEPeXo)T K mary 1.

VYcranoBka bC npekparmaeTcs, Korjaa B Ma-
TPHUIIE CMEXHOCTH OyIyT OTCYTCTBOBaTh XOTS
os5! 11Be BC.
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PASPABOTKA COCTABA U METOAOB AHAJIM3A
MSITKOU IEKAPCTBEHHOUN ®OPMBbI, OBJIAJAIOIIEN
MUKPOBUOJOI'MYECKOU AKTUBHOCTBIO

Hapaxos O.A.

@I'BOY BO «Cesepo-Ocemunckuii cocyoapcmeennviil ynusepcumem umenu Kocma Jlesanosuua

Xemaeypoea», Braouxaexas, e-mail: carahova_larisa@mail.ru

C He3amaMATHBIX BPEeMEH H 10 HACTOSIIETO BpPeMEHHU He yTpadeH, a Hao00pOT Bce BO3pacTaeT HHTEpec K Ipo-
GreMe UCIIONB30BaHUS U U3yYCHHs MHOTOYMCIICHHBIX NIPOMYKTOB, IPOU3BOAUMBIX muedamu. Kpome Bocka, Mena,
YEIMHOTO MOJIOYKa, 0COOCHHO B IOCIIEIHEe BpeMst OOJIBLION HAYyYHO — IPAKTHIECKHUI HHTEPEC MPECTaBIIseT IPo-
JIYKT MUEJIOBOACTBA — NPONONUC. MIMeromuecss MHOTOUHCIIEHHbIE JIMTEPATYPHBIE JaHHbBIE CBUIETENBCTBYIOT O €r0
LIMPOKOM U MHOTOIPaHHOM IpHMeHeHHH. OfHako, B BHIE KOMIO3HLUN IpernapaThl IPOMONNCA HCHOIb3yIOTCS
CPaBHUTEIBHO PEIKO, H B TO )K€ BPEMsI BO3MOJKHOCTb COCTABIICHHUS TAKUX COCTABOB, OCOOCHHO C IPOTUBOBOCIIAIIH-
TEIBHBIMU CPEICTBAMH, JOBOJILHO MPHBJIEKATeNbHA. [IepCIIeKTUBHBIM HAlPaBICHUEM HCIIOIb30BaHMs IPOIIOINCA,
Ha HaIll B3IVIAA, SBJIAETCS €0 COUETaHUE C MOIMBHHOKCOM (BUHUIIMH), SIBIAIOIIEIOCS MOLIHBIM IIPOTHBOBOCIHIAIH-
TEJIbHBIM CPEJCTBOM, OJJHAKO OTIIMYAIOLIMMCS OTPULIATEIbHBIMU OPraHOJICIITHYECKMMH MOKA3aTesIMU U HE CHIIBHO
BBIP)KCHHOM aHTUMUKPOOHOH aKTHBHOCTBIO.

KuroueBrble ciioBa: IPOIOJIUC, MOJUBUHOKC, BUHH/IHH, MATKHE JIEKAPCTBEHHbIC (l)OpMLI

DEVELOPMENT OF THE COMPOSITION AND METHODS OF ANALYSIS

Tsarakhov O.A.

named after Kosta Levanovich Khetagurovy, Viadikavkaz, e-mail: carahova_larisa@mail.ru

Since time immemorial and to the present time it has not been lost, but on the contrary there is an increasing
interest in the problem of using and studying the numerous products produced by bees. In addition to wax, honey,
royal jelly, especially in recent years of great scientific and practical interest is the product of beekeeping — propolis.
The numerous published data indicate its wide and multifaceted application. However, in the form of compositions,
propolis preparations are used comparatively rarely, and at the same time the possibility of composing such
formulations, especially with anti-inflammatory agents, is quite attractive. Prominent direction of propolis use, in
our opinion, is its combination with polyvinox (vinylin), which is a powerful anti-inflammatory agent, but with

OF THE SOFT MEDICINAL FORM WHICH HAS MICROBIOLOGICAL ACTIVITY

Federal State Budget Educational Institution of Higher Education «North Ossetian State University

different negative organoleptic characteristics and not very pronounced antimicrobial activity.

Keywords: propolis, polyvinoks, vinilin, soft dosage forms

C He3amaMsSTHBIX BPEMEH M J0 HACTOSIIIE-
ro BpeMEHH He yTpadeH, a Hao0OpOT Bce BO3-
pactaer MHTEpeC K MpoliieMe HCIIOb30BaHM
W W3yYeHUs MHOTOUMCICHHBIX TPOIYKTOB,
MTPOM3BOIUMBIX TTYETAMH.

Kpome Bocka, Meia, TYEIMHOTO MOJIOUKA,
OCOOCHHO B TIOCIIC[IHEE BpeMs OOJIBIION Ha-
YYHO-TIPAKTHUECKUN HWHTEPEC MPEICTABISCT
MPOIYKT MYEIOBOJACTBA — MPOMOIUC (ITYeIH-
HBIH KJIei).

Nmeronmecss MHOTOUYWCIICGHHBIE JIUTE-
paTypHbBIE JTaHHBIE CBHUJIETENHCTBYIOT O €r0
IIUPOKOM W MHOTOTPAaHHOM IPHUMEHEHUHU
IIpU JICYCHUHN PAa3IUYHBIX 3a00JIeBaHMH, KaK
B HapOJHOW, TaK U B HAYYHOU MEIHIIMHE.
B YaCTHOCTHU, MPOMNOJIHUC MNPUMCHACTCA KaK
CPEICTBO JJIsi JICUYCHUS 3JI0KAueCTBEHHBIX
HOBOOOpAa30BaHUM, 0)KOI'OB, Pa3IUYHBIX paH
n 3aboneBaHuil mojocTH pra. Hasmauaror
pu TyOepKynese, nudTepun, SK3eMe, poKe,
aHTUHEe, THOWHBIX TpOIeccax, B THHEKOIO-
TUYECKON MpaKTHKe U B cToMarosoruu. Mc-

MOJIB3YIOT €ro KakK TPOTHBOBOCIAIUTEIb-
HOE M OOJEyTONSIONIEee CPENCTBO, a TAKKE
IUIS JICYEHUs S3BEHHOW OOJIE3HM IKEeITyaKa
W JIBEHAIATUTIEPCTHON KHUIITKH, TacTPUTaX,
W3KOT€, BOCHAJUTEIBHBIX 3a00JIeBaHUAX
napojmoHTa. TemM He MeHee, HECMOTpPS Ha
OTPOMHOE YHCIIO HCCIEIOBaHMM, pa3pado-
TaHHBIX HOBBIX CPEACTB U METOAOB JICUCHUA,
npo0jieMa W3y4YeHHUsI HOBBIX METOJIOB U TEX-
HOJIOTHH JICYCHHUS BOCIHAJIUTEIbHBIX 3a00-
JIeBaHWI MapOIOHTa OCTAETCS aKTyalbHBIM,
TaK KaK pacrpoCTPaHEHHOCTh 3a00JIeBaHUI
He cHuxkaeTcs [4].

[llupora TepaneBTHYECKOTO  JIEHCTBUS
Mpornojrca OOBACHICTCS HAIUYUEM B HEM
L[EJIOr0 KOMIUIEKCa OMOJIOTUYEeCKH aKTUBHBIX
BEIIECTB, IIABHBIM 00pa3oM, MoJU(EHOIBHO-
TO XapakTepa.

IIpomonuc odeHb IIEHHBIN JTeYeOHBIN TIPO-
nykt. [IpenmyIiecTBo ero B CpaBHEHUH C He-
KOTOPBIMU JIPYTHUMH JIe4eOHBIMH TIpeTiapaTaMu
B TOM, YTO OH OMOJOTHYECKH Oe3BpEACH s
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OpraHu3Ma U MOXKET OBITh HCIOJIB30BaH Kak
CaMOCTOSITEJIbHOE ~ KOMIUIEKCHOE  JieueOHOoe
CpPEeICTBO, TaK M B Pa3TUIHBIX KOMOWHAIIU-
X C APYTUMH JIEKAPCTBEHHBIMH BEIIECTBAMHU
B TOH WJTM WHOM JIEKapCTBEHHOH (popme.

OnHako, B BHUJE KOMITO3WIMH Tpemnapa-
Thl IPOMOJIMCA UCIONb3YIOTCSI CPABHUTEIBHO
penKo, U B TO e BpeMsl BO3SMOKHOCTh COCTaB-
JICHUSI TAKUX COCTaBOB, 0COOCHHO C MPOTHBO-
BOCHAJINTEIIbHBIMA ~ CPEJICTBAMH, JIOBOJIEHO
npuBiekarenbHa. VIMEHHO MMO3TOMYy paspa-
0OTKa Takoro KOMOWHWPOBAHHOTO ITIperapara
C HCIIOJIb30BAaHUEM IIPOIIONINCA CTajla OCHOB-
HOM LIEJIBIO HAIIUX UCCIIEIOBAHUN.

B kauecTBe BTOpPOro KOMIIOHEHTa MBI pe-
LUK TIPEUIOKUTh TIOJTMBHHOKC (BUHHIIUH) —
MOII[HOE€ TPOTHBOBOCHAIUTENIBHOE, MPOTHBO-
SA3BEHHOE CPEICTBO, OJHAKO, OTIUYAIOIIEECs
OTPHUIIATEIFHBIMUA  OPTAaHOJICNITUICCKUMH T10-
Ka3aTelsiMA M HEe O4YeHb BBIPAKEHHOW aHTH-
MUKpOOHOU aKkTHBHOCTHIO. [loaTomy Takoe
COYETaHHE IOKAa3aJ0Ch HaM IEPCIEKTUBHBIM
U aKTyaJIbHBIM.

OnTuManpHOW JIGKApCTBEHHOH (popmoit
JUTsL COYETAHNS TIPOTIONNCA U TOJIMBUHOKCA SIB-
JsieTcst MsATKasi JeKapcTBeHHass ¢popma. Masu
COCTOSIT M3 JIEKAPCTBEHHBIX BEIIECTB, PABHO-
MEpHO PAaCIpEeNeIeHHBIX B Ma3eBBIX OCHOBAX.
B 3aBucHMOCTH OT THITa JUCIIEPCHBIX CHCTEM
pa3nMyaloT MasH TOMOTEHHBIC (pPacTBOPHI,
CIUTaBbI) U TETEPOreHHBIC (CYCIICH3UH, IMYJIb-
CUM, KOMOMHHPOBAHHKIC) [5].

Jiist peanuzanyy MOCTaBICHHOH 1en ObLT
c(hopMHPOBaH MOATAIHBIN TIAaH PaOOTHI:

® [IPUTOTOBJICHUE U3BIICYEHNS U3 IIPOTIONNCA;

® CTaH[apTU3alMs M3BJICYCHHUS U3 MIPOTIO-
Juca, coracHo cyuectByromeid BOC;

® pa3paboTKa TEXHOJIOTHMYECKOW CXEMBI
MSTKOM JIEKapCTBEHHOM (HhOPMBI;

® OroapMaleBTHYSCKAE U PEOJIOTHYE-
CKHe€ HCCIIeI0BaHts;

® pa3paboTKa METOAMKH KaueCTBEHHOI'O
aHaJIM3a MPOTIONINCA U TTOTMBUHOKCA B MATKOM
JIeKapCcTBEHHOU (hopme;

® pa3paboTKa METOAUKH KOJHYECTBEHHOTO
orpeneeHns (EHONbHBIX COSTMHEHHH TPOTTO-
Jca B MATKOH JIEKapCTBEHHOM (hopMe;

® YCTaHOBJICHUE CPOKA FTOAHOCTH Ma3H;

® BLISIBIICHUC AHTUMHUKPOOHBIX CBOWCTB
Ma3eBOM OCHOBHI M ITPOBEPKa aKTUBHOCTH pas3-
paboTaHHON MATKOW JIEKapCTBEHHOH (OPMBI
MHUKpPOOHOJIOTHYECKIM METO/IOM, HCIIONB3Ys
TeCT— KyJIbTYpHI,

® JICCIIE/IOBAaHNE PAHO3KUBIISIOIIEH aK-
TUBHOCTH pa3pabOTaHHONH MSATKOH JeKap-
CTBEHHOH ()OPMBI.

Crnenyst TO3TaHOMY BBITIOJTHEHUIO HCClie-
JIOBaHUS, HA TIEPBOM dTare HEOOXOAMMO OBLIO

MOJYYUTh THIPO(UIBHBIN MTperapar mporoJiu-
ca. [Ipouecc cocTosist U3 ClIeAYIOUINX CTaAN:
® Y3MeNTbUCHUE TIPOIIONTUCa,

® TIOJTyYeHHE BOIHOTO U3BJICUCHHS,

® CTyIIeHHE U3BICUCHNUS,

® CyIIIKa M3BIICYCHUSI.

[lony4yenusiii  QeHoONbHBI TUAPODUITL-
HBIH TIpernapar MpoIoJiuca MpeCTaBIsI co00H
MOPOIIOK CBETIO — KOPUYHEBOTO I[BETA, CO
cl1abbIM CBOCOOPa3HBIM 3araxoM, pacTBOPHUM
B Boje. Brixon ¢eHOIbHOTO THIPO(IIEHOTO
Tperapara Iporioirca coctaBui 5,5 %, comep-
JKaHWe B HeM (peHONbHBIX coemuHeHwid 29 %.
[TomyueHHBIN penapar sSBIsETCS JOCTaTOYHO
3G PEKTUBHBIM CPEACTBOM JUISL TTOJIOCKAHUS
MIPH CTOMATOJIOTMYECKUX 3a00JIeBaHUSX, O/THA-
KO C TOUKH 3PEHHS TEXHOJIOTO-IKOHOMUUCEKUX
KauecTB JTOT Tpernapar He COBeplIeHeH [2].
OnTUMabHOW JICKAPCTBECHHON (QOpMOH JIst
(heHONBHOTO THIPO(IIEHOTO TIpermapara mpo-
mojca SIBISIETCS  MsTKas —JieKapCTBEHHAs
¢dopma. Vcxons w3 CBOHCTB (PEHONBHOTO T'H-
IpOo(UIBHOTO TMperapara Mpornoianca ObLTH
MOJTy4YEHBbI YETHIPE Ma3eBble KOMIO3UIUH. {715
BHIOOpa ONTHMAIBHONW Ma3eBOW OCHOBBI MPO-
BOJIWIIA OMO(apMaIieBTHICCKUE UCCIICTOBAHUS
MOJIyYSHHBIX Ma3eH, UCTIONb3Yst METO AU Py-
3HH B TETb.

Msirkas nexapcTBeHHast hopMa Ha OCHOBE
nonudTwiieHokeua 400 — DOJIUATHICHOKCHUL
1500 ObicTpee BBICBOOOXKIAaeT U3 cebs Jei-
CTBYIOLLIME BeUIECTBA. BTopoli mo BenuyuHe
CTCTICHU BBICBOOOXK/ICHHMSI SIBJISCTCS Ma3b Ha
OCHOBE HATpUH — KapOOKCHUMETHIIIEIUTION03a,
3aTeM — Ma3b Ha OCHOBE aKcaM | Jlajiee — Mashb
Ha OCHOBE METHIIIIEILTION03A.

Takum 00pa3oM, M3 pe3yabTaTOB IPOBeE-
JICHHBIX MCCIIEIOBAHMI CIIEYET BBIBOJ O TOM,
YTO ONTUMAIbHOU Ma3eBOM OCHOBOM Uil MpU-
TOTOBJICHUS Ma3u C MOJMBUHOKCOM U TPOTO-
JUCOM SIBJIIETCSI OCHOBA IOJIUATUICHOKCH/T
400 — nonmaTunenokeun 1500.

Ha ocHoBaHWHM TOITYYEHHBIX PE3yTHTATOB
Obta pazpaboTaHa TEXHOJOTHUYECKAs cXema
MIPOM3BOJICTBA MSTKOW JICKAPCTBEHHOH (op-
MBI, COCTOSIIIAS] M3 CIEAYIONINX CTaU:

® [10JIFOTOBKA CHIPhSl U MaT€pUAJIOB,

® [I0JIFOTOBKA Taphl,

® [IPUTOTOBJICHUE Ma3eBOIl OCHOBHI,

® j00aBJicHUE B Ma3eBYIO OCHOBY JCH-
CTBYIOIIHNX BEIIECTB,

® (hacoBKa M ymakoBKa.

UccnenoBanust 1m0 CTaHAAPTU3AINHU
Y YCTaHOBJICHUIO HOPM KayecTBa, COTJIACHO
tpeboBanusiM OCT «CranmapTel KadecTBa
JIEKapCTBEHHBIX cpencTB. OCHOBHBIE MOJIO-
JKeHHS», MPOBOJIUIN Ha 5 CEepHsIX Mpemapa-
ta [1, 3].
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[TonydeHHYI0 MATKYI0 JTE€KapCTBEHHYIO
(hopMy TOJABEPIIIM PEOIOTHYSCKOMY HCCIIe-
JIOBAHUIO.

Ha crexytomem sTarme, MOTy4eHHYIO MsT-
KyIO0 JIEKapCTBEHHYIO (OpPMY IPOBEPHIN Ha
AHTHUMHKPOOHYIO aKTHBHOCTS. VccnenoBanuto
OBUTH TIOABEPTHYTHI MATKAas JIEKapCTBEHHAs
(hopMa ¢ MOIMBUHOKCOM U MPOTIOJINCOM, a TaK-
e ocHoBa craB — [190 400 u [190 1500.
OrnpeneneHue 4yBCTBUTEIHHOCTH MATOTCHHBIX
MHKPOOPTAaHU3MOB K JICKapCTBEHHOU (opme U
K OCHOBE ITPOBOJIMIIH, UCITONB3YS CTIOCO0 «KO-
noaneB». OlieHKa pe3yabTaToB IPOBOIMIACH
[0 TUaMETpPy 30H 3aJIep)KKA pPOCTa BOKPYT
«KOJOALA», BKIIOYAsi U JUAMETP CAMOIO «KO-
J011a». 30HBI U3MEPSITUCH C MOMOIIBI0 MUJI-
JMMETPOBOH Oymar.

Takum 00pa3oM, MPOBEICHHBIA OUOJIOTH-
YECKU CKpUHHUHT pa3pabOTaHHOM MSTKOM Jie-
KapCTBEHHOH (OPMBI YCTAaHOBHI €€ BBICOKYIO
MHUKPOOHOJIOTHYECKYIO aKTHBHOCTb.

KavectBeHHbIIT aHann3 (EHOIBHOTO TH-
IpoHIBHOTO TIperapara MpPOIOIKNCa TPOBO-
TN KaK C MOMOIIBIO IIBETHBIX PEaKIUi, TaK
U WCIOJIB3Ysl €ro CIOCOOHOCTh IOIVIOIIATh
YO — uznyuenue.

OnHUM U3 OCHOBHBIX KPUTEPHEB, XapaKTe-
PU3YIONINX KaueCTBO (PEHOTHHOTO THAPODHITE-
HOTO TIperapara IMpoIoiiuca SBISIETCS MOTepst
B Macce TPH BBICYITMBAHUN, KOTOPasi COTTACHO
TpeOoBanmsM (apmakoneitHoi crarbu (DC)
He nomxHa mpesbiath 10%. IIpoBeneHHbIi

aHaJIN3 MOATBEPANSI COOTBETCTBUE HCCIEIye-
Moro obpazia OC.

Ha cnenyromem sTarne rccienoBanus Oblia
MOATBEPK/ICHA PAHO3KHUBIAIONIAA AKTHB-
HOCTB pa3paboTaHHONW MATKOH JIeKapCTBEHHOM

(hopMmBL.

UccnenoBanuss B obmactu  cTaOMUIBHO-
CTH MSTKOM JIEKapCTBEHHOH (OPMBI HA OCHO-
BE KOMIIO3UIIMU TIOJIMBUHOKCA M MPOIOJIUCA
OIIPE/IeNININ CPOK TOTHOCTH B T€UCHHUE 2 JIET.
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PABPABOTKA COCTABA U METOJ10OB CTAHIAPTU3ALIMU

3KCTPAKTA HA OCHOBE ®UTOKOMITO3UIINU OBJIAJIAIOIIEN

AHTUMHUKPOBHON AKTUBHOCTBIO
Hapaxos O.A.

@I'BOY BO «Cesepo-Ocemunckuii cocyoapcmeennviil ynusepcumem umenu Kocma Jlesanosuua

Xemaeypoea», Braouxaexas, e-mail: carahova_larisa@mail.ru

Ha cerogusmnuii 1eHb H3BECTHO OKOJIO 20 THICSY JTEKAPCTBEHHBIX PacTeHMIl, OHAKO B OQUIHATEHON Meau-
nuHe ucnosp3yercs He 6onee 300 HAaMMEHOBAHMN. AKTYaIbHOCTb UCTIONIb30BAHMS JIEKAPCTBEHHOTO PACTUTEIBHOTO
CBIPbsI BO3pOCIIA B MociieHue Aecsatuiaetds. OQHUM U3 OCHOBHBIX IPEUMYINECTB IPENapaToB U3 JICKaPCTBEHHBIX
PACTeHUH SBIACTCS UX MATKOE M HAJe)KHOE BO3ICHCTBHE Ha OPraHH3M YelOBEKa IIPU MHHHMAIbHBIX MOOOYHBIX
peakuusx, BBUIY 4ero OHM PacCUMTAaHBI HAa IIMTENbHOE ynorpeOnenue. OTHUMU M3 TAKUX PACTECHUH SBIIOTCS
KyKypy3a OOBIKHOBEHHAsl 1 OECCMEPTHHK IecdaHblil. [IpuBiekarebHbIM SBISETCS TOT (AKT, 4TO B KYKYypPY3HBIX
pBUIBLIAX U B OECCMEPTHUKE IIECYaHOM COIEPIKATCsl OMOJIOrMYeCKU aKTHBHBIE BEIECTBA, 00ECIIeUHBAIOIUe IIIH-
pOoKuii CriekTp GapMaKoIOrnuecKoil aKTHBHOCTH, YTO B COYCTAHUH C COACPIKAIIMMUCS B ITHX PACTCHUSIX aHTHOK-
CHIaHTaMH HOBBILIACT CONPOTUBIIEMOCTh OpraHu3Ma. [IepCeKTUBHBIM SIBISETCS pa3paboTka IKCTPAKIMOHHOIO
mpernapara Ha OCHOBE (PUTOKOMIO3HIMU U3 KyKypy3HBIX PBLIEI H 0eCCMEpPTHUKA [IECYAHOTO 00IaJaloNniero anTH-
MUKPOOHOM aKTUBHOCTBIO. .

KuioueBble ci10Ba: KyKypy3a 00bIKHOBeHHasl, 0eCCMEPTHUK NMeCYaHbli, KyKYpPYy3Hble PhLIbIa, AHTHOKCHAAHTHI,

Federal State Budget Educational Institution of Higher Education «North Ossetian State University

aﬂTﬁMﬂkpoﬁﬂaﬂ AKTHUBHOCTb

DEVELOPMENT OF THE COMPOSITION AND METHODS
OF STANDARDIZATION OF THE EXTRACT ON THE BASIS
OF PHYTOCOMPOSIS WITH ANTIMICROBIAL ACTIVITY

Tsarakhov O.A.

named after Kosta Levanovich Khetagurovy, Viadikavkaz, e-mail: carahova_larisa@mail.ru

To date, about 20,000 medicinal plants are known, but no more than 300 names are used in official medicine.
The urgency of the use of medicinal plant raw materials has increased in recent decades. One of the main advantages
of drugs from medicinal plants is their soft and reliable effect on the human body with minimal adverse reactions,
so they are designed for long-term use. One of such plants is corn ordinary and immortelle sandy. Attractive is the
fact that corn stigmas and sandless immortelle contain biologically active substances that provide a wide range
of pharmacological activity, which in combination with the antioxidants contained in these plants increases the
body’s resistance. Prospective is the development of an extraction preparation based on phytocomposition from corn
stigmas and immortelle sandy possessing antimicrobial activity.

Keywords: corn ordinary, sandless immortelle, corn stigmas, antioxidants, antimicrobial activity

Ha ceromusimHul 1eHh W3BECTHO OKOJIO
20 ThICSY JIEKAPCTBEHHBIX PACTEHUH, OIHAKO
B OQUIMAILHOW MEIUIIMHE HCIIONB3YyeTCS HE
oosee 300 HauMeHOBaHUI. AKTYalbHOCTb HC-
MOJIb30BAHUSI JIEKAPCTBEHHOTO PACTUTEIILHOTO
CBIPbST BO3pPOCJIa B TIOCICAHHUE MECATUICTHS.
OmHMM W3 OCHOBHBIX NPENMYIIECTB TIpera-
paroB W3 JEKapCTBEHHBIX PACTEHUH TIepen
MHOTOYHCIICHHBIMU CHHTETHYECKHMH (hapma-
KOTEPAIeBTUYECKIUMH CPEJICTBAMH  SIBIISICTCS
UX MSTKOE U HAJC)KHOE BO3JICHCTBUE HA Oopra-
HU3M 4YeJIOBEKA IMPU MHUHUMAJIBHBIX TOOOYHBIX
peakuusAX, BBHJy YEro OHH PACCUUTAHBI Ha
JUTATEIILHOE YIIOTpEOICHHE.

Ha wmexmynapogHoM QapmMarneBTHIecKoM
PBIHKE Ka)blil TPETUH Ipernapar, IpuMeHsie-
MBI B METUITUHE, HMEET PACTUTEILHOE IIPOHC-
xoxkaeHne. Kak Hapy>KHBIE CpPEJICTBAa OHH ITOKa
HaXOJSIT OTPaHUYCHHOE TpUMEHEeHHe. TeM He
MEHee, Ha OTEYeCTBEHHOM (papMalleBTHYECKOM

pBIHKE Mpenaparbl, COACPIKAIIUEe AHTHOKCHU-
JIAHTBI TPUPOTHOTO TPOUCXMKIICHHUS, KOTOPHIE
MPaKTHYECKH Bce OTHOCATCS K BAlaM, HaOu-
paroT TeMIibl orpednenus [2].

LleneOHble CBOWCTBA MHOTHX pacTeHHI
HU3BCCTHBI JAaBHO, HO HX OMOJIOTUYECKH aK-
TUBHBIE BEIIECTBA, OTPENEISIONINEe TedeOHbIN
a¢hdeKT, B TOM YHCIIe W AaHTHOKCHIAHTHBIMU,
U3y4YeHbl HEJ0CTAaTOYHO. [l03TOMY CHEKTp
JICHCTBUS JICKAPCTBEHHBIX PACTUTEIBHBIX 00b-
€KTOB TIOJHOCTBIO HE PACKpBIT, 1a M BHIOOP
CYMMapHBIX (DUTOTIpEenaparoB, 00JaJaI0MINX
AHTHOKCUIAHTHBIM ):[eﬁCTBHeM 13 MHOI'uX pac-
TEHUH OYEHb OrpaHU4YCH, YTO MEIIACT ITOJIHO-
[EHHOMY SKOHOMHYECKH U 3KOJIOTHYECKH pa3-
YMHOMY HCIOJIb30BAHUIO Psifia PACTHUTEIBHBIX
PECypCOB B METUIIMHE.

bnaromapsi MOSIBICHHIO HOBBIX METOIOB
aHajM3a M Pa3pabOTKM METOIOB BBIEIIe-
HUA BCIICCTB, MHOI'ME, JaBHO HCIIOJIbL3YyCMBIC
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B MEIUIIMHE JIEKAPCTBEHHBIE PACTEHUS BHOBH
IIPUBJIEKAIOT BHUMAHUE y4deHbIX. Jlydimii Te-
panepruyeckuii 3hHEKT TOCTUTraeTCs MPU HC-
MIOJIB30BAHUM 3KCTPAKTOB PacTEHU, coaep-
JKAIIUX KOMITJIEKC OMOJOTHYECKH AKTHBHBIX
BEILECTB, B TOM YHUCJIE€ BUTAMHHOB U MHKPO-
JJIEMEHTOB. BUTaMUHBI SIBISIOTCS AHTHOKCHU-
JAHTaMH, CIIOCOOHBIMH 3alllUTHTh KIETKU OT
OKHUCJIUTENLHOTO TOBPEKIACHUS, BBI3BAHHOTO
CBOOOJHBIMU pajuKajiaMu [4], 9TO B CBOIO
ouepenb 0OECIEUNMBACT COMPOTUBISIEMOCTh
OpraHu3Ma M JaeT BO3MOXHOCTb IPUMEHSTh
WX B Pa3IUYHBIX 007aCTAX METUIHHBI, B TOM
YHUCJE U B cTOMaroyiorn. BocnpoussecTtu uc-
KYCCTBEHHO KOMILJICKC BEILLECTB, COEP KA~
Csi B JICKAPCTBEHHOM PACTUTEIBHOM CBIPKE,
B OMNpPEACIICHHBIX MPOMOPIUSX, CIOKUBIINN-
CsSd B pPacTeHUH B pPE3yJIbTaTe MHOTOBEKOBOI
3BOJIIOLINM, YPE3BbIYANHO CII0KHO. YUUThIBas
OCOOCHHOCTH TIaTOT€HEe3a THOHHO-BOCTAIH-
TENBbHBIX 3200JIEBaHHUM TOJIOCTH pTa, MPUBIIE-
KalOT BHUMaHUE JIEKAPCTBEHHBIE CPEICTBA, OT-
HOCAIIUECA K KJIaccy aHTHOKCUIAHTOB [3, 5].

OgHuMH M3 TaKUX PACTCHUH SBIAIOT-
csl KyKypy3a OOBIKHOBCHHas ¥ OECCMEPTHHK
necuanblid. [IpuBleKaTeNbHBIM SIBISETCS TOT
(hakT, 4TO MOMHMO KETUETOHHOI'0, MOYEIOH-
HOrO d((ekTa, a TakKe MPUCYTCTBHUS AHTHU-
MUKpPOOHOM aKTUBHOCTH, B KyKYPY3HBIX PBLIb-
1ax u B 0ecCMEpTHUKE TIECYaHOM COMIePIKATCS
AHTHOKCHU/IAHTBI, OJTATOMPHUATHO BIHSIOIIAC HA
COCTOSIHUE OpTaHU3Ma, a TaKKe KOMIIOHEHTHI,
HEOOXOAMMBIE JIJISi 00CCIICUCHHST HOPMAJIbHOM
(yHkuuu snutenus. [Ipemnaparsl Ha OCHOBE
KYKYPY3HBIX PBUICI B OECCMEPTHHKA TIECYaHO-
IO HE TOKCUYHBI JaXe MPHU JUIUTEIbHOM MpHU-
MEHEHUHU.

Henpro wuccnenoBaHuid sIBASETCA paspa-
0OTKa TEXHOJIOTUYECKOH CXEMBI JKCTPaKTa
KYKypy3HBIX pbUICIl U OeCCMEpTHHUKA Iecya-
HOTO, 00J1aJIAI0Ier0 BBIPAKEHHOW IMPOTHUBO-

BOCITAIUTEIIHLHOMN AKTUBHOCTBIO, ITPOBCACHUEC
HEOOXOAMMBIX JJIs 3TOT0 (hapMaKOTEXHOJIOTH-
YECKUX I/ICCHCIIOBaHI/Iﬁ HUCXOOHOI'O ChIPbS U I10-
JTYTIPOJYKTOB.

Ha mepBoM stame paboTsl OBUT TIPOBEACH
TOBapOBEIUECCKUI aHATHM3 HCIOIb3yeMOro Jie-
KapCTBEHHOTO ChIpbs. Tak ObUIM ONpe/eieHbl
CIIEAYIOIINE [TOKa3aTeNu: BIaKHOCTh, 30J1a 00-
masi, 3o1a, HepactBopumas B 10% pactBope
XJIOPUCTOBOJJOPOIHON KUCIIOTHI (Ta0IHIIa).

[Ipu GuTOXMMHUYECKOM aHaJIH3e CTOJIOH-
KOB C PBUIbIIAMH KYKYpPY3bl M I[BETKOB Oec-
CMEpTHHUKA MIECYaHOTO HaMU ObLTH OOHapyKe-
HBI CAllOHUHBI, MOJUCAXAPHU]IbI, ACKOPOHHOBAS
KHCJIOTa, TyOWIbHBIE BEIIeCTBA, (NIaBOHOUIBI,
OKCHKOpUYHBIE KUCIOTHL. st mccienoBaHus
TOTOBWJIM CIIMPTOBOC W BOAHOC H3BJICUCHUS.
Tak B U3BJICUCHUIX U3 CTOJ'I6I/IKOB C pbuIbLIaMHU
KyKypy3bl M I[BETKOB O€CCMEpTHHKA TeCYaHo-
ro ObUTH O0OHApYKEHBI TyOWIbHBIC BEIIECTBA,
CaIOHMHBI, aCKOPOWHOBAsT KHCJIOTa U MOJIKca-
XapHIbL.

Crenyromuid 3Tan paboTel ObUT MOCBS-
HieH pa3paboTKe TEeXHOJOTUYECKOW CXEMBI
IKCTPaKTa.

OnHUM W3 BaKHBIX TMOKA3aTENeH MpH W3-
TOTOBJICHHUHU SKCTPAKIIMOHHBIX IIPCIIapaToB sB-
nsteTcst 3PPEKTHUBHOCTD IKCTPAKIIMH, KOTOpast
OTpaXkaeT MOJHOTY U3BJICUCHUSI HEOOXOIUMBIX
BEIIECTB W3 CBHIPhSl MPU MUHHMAJIBHBIX W3-
JepKkax. BpIOop skcTpareHTa ONpemessuics
CTETICHBIO TUAPOPUILHOCTH H3BJICKAEMBIX Be-
mects [1].

Hnst monmydyeHus: (QUTOKOMIUIEKCA B Ka-
YCCTBC OKCTparcHra ObLIH BBI6paHBI BOJa
OYMINICHHAS! U CHHUPT 3TWIOBBIA. DTH KCTpa-
TEHTBI O00JIaTalOT OMOJOTHYECKOW Oe3Bpel-
HOCTBIO, XUMHUYECKOU ¥ (HhapMaKoIOrHYECKOH
nHN(PHEPEeHTHOCTHIO, BHICOKOH Iu(Qy3noH-
HOW CIIOCOOHOCTBIO, @ TAaKKe OHM JIOCTYITHBI
" CPaBHUTCJILHO JICIICBHI.

Pesynbrats! onpeaeneHns TOBapOBEIIECKHX MTOKa3aTelNel JeKapCTBEHHOTO PACTHTENEHOTO ChIPhS

TOBapOBe)I'-IeCKI/Ie IOoKa3areiin

CTOJIOMKY C PBUIBLIAMH KYKYPY3bl

Homep napruu ceipbst

1 2 3 4 5 6 CpenHee 3HadIeHNE
Bnaxxnocts, % 7,1 9,2 8,6 6,3 7,1 10,3 8,1
Oo6rias 3011a, % 8,6 73 8,7 9,5 9,3 9,7 8,9
3oua, HepactBopumasi B HCL, % 3,8 2,6 3,9 3,0 1,8 2,9 3,0

[IBeTkn GeccMepTHUKA ITECYaHOTO

Homep naptuu cbipbst

1 2 3 4 5 6 Cpennee 3HayeHUE
Bnaxnocts, % 10,8 9,0 10,5 10,8 9,7 8,6 9,9
O61mas 30ma, % 6,2 5,8 6,0 55 6,9 6,7 6,2
3omna, HepactBoprmMast B HCI, % 34 2,8 3,6 39 24 2,6 3,1
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B monyueHHBIX U3BIECUEHUSIX OMpPEACIISIN
COZIEpP’)KaHME DKCTPAKTUBHBIX BEIIECTB. AHa-
JIN3 TIOKa3all, YTO HamOOoJbIIee KOJIUYECTBO
SKCTPAKTUBHBIX BEIIECTB WM3BJICKACTCS CITHP-
TOM 3THIIOBBIM 40 %.

Jlis ommydeHust SKCTpaKkTa UCIOIh30BaIN
METOJ Maliepauuu. Manepatus — OfHOCTYIICH-
YaThlil MePUOAMYECKUN PAaBHOBECHBIH CIIOCOO
SKCTparupoBaHusi. MeToj 3aKII04aeTcs B Ha-
CTaWBaHUU HEOOXOMUMOTO I TONYYCHUS
JKCTpaKTa KOJIMYECTBA Marepuajga W JKCTpa-
TeHTa B MaIlepalliOHHOM Oake ITPH KOMHATHOMH
TEeMIepaType B TeUeHHe 7 CYyTOK C TIepruoauye-
CKHM TiepemennBanueM. [Iporecc mporekaer
MEJIEHHO, TaK KaK BRIPABHUBAaHUE KOHIIEHTPA-
WA BEUICCTB BHYTPU PACTUTEIBHON KICTKH
U BO BHEIIHEM CIIO€ HKCTpareHTa HaeT B OC-
HOBHOM 3a CYET MOJICKYJISIPHOM TU(y3un.

CraHnapTU3aIuio MoTyYeHHOTO YKCTPaKTa
TIPOBOIIUIA TI0 COMEPKAHUIO OHMOIOTHYCCKH
aKTUBHBIX BemecTB. Tak OBLIO OMpeaeIIeHO
HaJIMYKME TAKUX OHMOJIOTHYECKU AKTHBHBIX Be-
IIECTB, KaK ()IaBOHOWbBI, JTyOUIIbHBIC BeEIlle-
CTBa, OKCUKOPHUYHBIE KUCIOThI, CATTOHUHBI, T10-
JMcaxapuIbl M aCKOPOMHOBASI KUCIIOTA.

KonnyecTBeHHOE ompe/eeHe OHOI0-
TUYECKU aKTHBHBIX BEIICCTB B MCCIICIYEMOM
CHIPhE THTPUMETPUICCKUMU METONAMH II0-
Ka3alio, 4To CoaepkaHne aCKOPOMHOBOM KHC-
JOTHI cocTaBiser 7,9 Mr %, MyOWIbHBIX Be-
mecTB — 3,05 %.

JlJis KOnMMYeCcTBEHHOTO omnpeneneHus (hia-
BOHOMJIOB B HCCIIEIYEMOM JIEKApCTBEHHOMN
(dopme BBIOpaH CIEKTPOPOTOMETPHUECKUI
METOJl aHaIHM3a C WCIOIH30BAHUEM PEAKITUH
KOMILUTIEKCOOOpa30BaHus C QIOMHUHHUS XJIOpH-
oM B cpeze 95 % stunoBoro cnupra [4].

Criektpo(hoTOMEeTpUIECKIM METOIOM
OBLIO OIPEJEICHO KOJMYECTBEHHOE COJlepIKa-

HUE CYMMbI OKCHKOPHYHBIX KHCIIOT, B Tepe-
cuere Ha kodeiinyto kuciory — 1,032 %;

OrmpeneneHo conepykaHue BIaru B TYCTOM
skcTpakre — 20,4 %.

AHTHOAKTEpHATIBHYIO AKTUBHOCTH OIpE-
JIEJISLTA TECTOM in Vitro — meTonoM auddy3un
B arap.

Takum 00pa3zoM, IPEIOKEHHBIN IKCTPAKT
U3 CTOJIOMKOB C PBhUIbIIAMH KYKYpY3bl U LIBET-
KOB OeCcCMEpTHHKA IECYaHOTr0, MOJYUYCHHBIN
METO/IOM Mallepalii, 00JajaeT aHTUMUKPOO-
HOH aKTHBHOCTHIO M MOMKET HCIIOJIB30BATEHCS
KaK CaMOCTOSTEIIbHAS JIeKapCTBeHHAs: (popMa,
TaK ¥ B KQYECTBE MPOMEKYTOYHOTO MPOIYKTA
JUTS TTOTYYCHUS MSITKUX JIEKAPCTBEHHBIX (OPM.
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HCCJEJOBAHUE OBFBEMA ITPOJAK HOBBIX ABTOMOBHWJIEN
B POCCHUH C UCITOJIB3OBAHUEM OKOHOMETPHYECKOT'O
MOJIEJINPOBAHUA

BoiitkoBckas E.U.
Hayunuwuii pykosooumens: HAwenxo H.A.
Qunarcoswiil yrusepcumem npu IIpasumenscmese Poccutickoti @edepayuu, Mockaa,
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B nanHoii cTathe paccMaTpuBaeTcs IpodiaeMa HeoOXOIUMOCTH UCCISI0BAaHU 00beMa IIPOIaXk aBTOMOOHIIEH.
INomHumaeTcs BOpoc 0 BaKHOCTH aBTOMOOMIBbHOH oTpaciu B Poccun, HOCKONBKY OHA OKa3bIBAeT 3HAYUTEIBHOE
BJIMSIHME HA COCTOSIHME U Pa3BUTHE SKOHOMUKH cTpaHbl. [IpuBe/ien peTHHT CTpaH 110 KOJHYECTBY Pealu30BaHHbIX
aBTOMOOMIICH, a TaKXKe ITOoKa3aHa JUHAMHKa IIpofiaxk aBToMoOmeil B Poccun. Ocoboe BHUMaHUE yeIeHO COCTaB-
JICHHIO YKOHOMETPUUECKOI Mofenn 00beMa IPO/ak HOBBIX JIETKOBBIX M JIETKUX KOMMEpPUECKHX aBTOMOOMIIEH B Ka-
yecTBe 3(PPEKTHBHOIO MHCTPYMEHTA Il M3YUCHHUS PhIHKA aBTOMOOMIICH. ABTOPOM CTaThU IOCTPOCHA MOJICINb 3a-
BUCHMOCTH 00beMa IPojiak aBTOMOOMIISH 0T pa3nuuHbIX (hakTopoB. Ha ocHOBe paszpaboTaHHOIl Mofenu CyObeKThI
9KOHOMHUKH MOTYT IIPOrHO3HPOBATh KOIHMYECTBO MPOAAHHBIX aBTOMOOMIICH U NPHHUMATh HEOOXOAUMBIC PELICHUS
C IIEJIBbIO YIPABIICHUS PUCKAMU B aBTOMOOHIIBHOI OTpaciiy.

Ku1ioueBble ¢j10Ba: aBTOMOOMIILHASI OTPAC/Ib, 00beM NMPOAAK ABTOMOOMIIElH, IKOHOMEeTPHYeCKoe MO/IeJINPOBaHuUe,

ynpaBiieHHe PHCKAMH

RESEARCH OF SALES VOLUME OF NEW CARS IN RUSSIA
WITH THE USE OF ECONOMETRIC MODELING

Voytkovskaya E.I.
Financial University under the Government of the Russian Federation, Moscow,
e-mail: jelensha@gmail.com

This article deals with the matter of the need to research the sales volume of cars. It focuses on the importance
of the Russian automotive industry since it has a significant impact on the state and development of the economy.
The countries ranking of the number of cars sold is presented, as well as the dynamics of sales volume in Russia.
Particular attention is paid to the development of an econometric model of sales volume of new cars and light
commercial vehicles as an effective tool for studying the car market. The model of the dependence of cars sales
volume from various factors is created by the author. Based on the model developed economic entities can predict

the number of cars sold and make the necessary decisions to manage risks in the automotive industry.

Keywords: automotive industry, sales volume of cars, econometric modeling, risk management

ABTOMOOWIIBHASL OTPACIh SBISICTCS] OJHIM
U3 KIIOYEBBIX CEKTOPOB B COBPEMEHHOM 3KO-
HOMHUKE MHOTMX CTpaH, B TOM uuciie Poccuu.
OT TOro, KaK JUHAMHYHO Pa3BUBAETCSl aBTOMO-
OWJIbHAS IPOMBIIIJICHHOCTh U aBTOMOOMITBHBII
PBIHOK, 3aBUCUT YPOBEHb Pa3BUTHS CMEXKHBIX
oTpaciieli, HapuMep, MEKTPOHHOM, METaJLIyp-
TUYECKOU, XMMHUYECKOU, AIEKTPOTEXHUYECKOU
MIPOMBIIIITIEHHOCTEH, cdepsl yenyr. [lanHas o1-
paciib UTpaeT 3HAUNTEIILHYIO POJIb B 00ecTede-
HUM 3aHATOCTH HacelneHusi. Becomoe BinsHME
Ha pa3BUTHE aBTOMOOWJIBHOW OTPACii OKa3bl-
BaeT 00bEM IMPOJIaXK aBTOMOOWIICH.

Ha ceropssimnuii 1eHb HCCIEIOBAHHE
po0OsieMbl 00beMa MPOJAXK JIETKOBBIX W JIET-
KUX KOMMEpPYECKUX aBTOMOOWJICH aKTyaJbHO,
TaKk KaKk BcE OOJBINIE BO3pacTaeT HEOOXOmu-
MOCTb TIOJTy9eHHs 00Jiee TOYHOH M TIOCTOBEP-
HOHM WH(OPMAIIMH O COCTOSSHAH W TCHICHIIAIX
pBIHKa aBTOMOOWIIEH, YTOOBI UMETh BO3MOXK-
HOCTb OIEPATUBHO pearupoBaTb Ha H3MEHE-
HUS ¥ YOPaBJIATh puckamu. JuHamuka oobema

MPOaX MOPOXKAAET OOJBIIOE YHCIO PHUCKOB
Ul IPOU3BOIUTENECH, pPaOOTHUKOB, IUICPOB
U rocyaapcrsa B 1enoM. [losromy BaxHO ne-
TaJbHO HCCIIEI0BATh JaHHBIA ()EHOMEH.

[IpuoOpereHne JErKOBBIX aBTOMOOMIEH
CTaJl0 BaKHOM YacThlO MOTPEOHTENHCKOTO
oyma B Poccun B 2010-2014 rogax: mpowuso-
IO 3HAYMTENILHOE a0CONIOTHOE YBEIMYCHHUE
rapKa MallliH, a Takke ero ooHosnenue. Pac-
HIMPEHUE aBTOMOOMJIBHOTO pbIHKAa B Poccun
BBI3BAJIO POCT HPOM3BOACTBA, BKIIIOUasi cOOp-
Ky BHYTpHU CTpaHbl, © umnopra [5]. Oanako
¢ 2013 rona Hayanoch MajgeHUE MPOJIAXK JIETKO-
BBIX aBTOMOOMJICH.

HecMoTpss Ha 1utaHbel NpaBUTENBCTBA I10
CTUMYJIMPOBAHUIO, TAKHE KaK MPOrpaMMa yTu-
JU3aIUA TPAHCTIOPTHBIX CPEICTB, CyOCHAH-
pyeMble KpeauThl Ha IOKYIIKY aBTOMOOWIIEH
U npsMas (UHAHCOBAas IMOMOLIbL HPOU3BOAU-
TEJISIM M [IOCTABIIMKAM, [1a/ICHUE POCCUICKOTO
pPBIHKa JIETKOBBIX aBTOMOOMIIEH YCKOPUIOCH
B 2015 romy. Dxonomuka Poccum Oopercs
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C HEraTMBHBIMH (DaKTOpaMH, KOTOPbIC HavaIu
HaOuparb 00opoTsl B 2014 romy U npojomka-
mu neiictBoBath B 2015 romy [6].

CormmacHO NaHHBIM, TOJYYEHHBIM areHT-
ctBoM «ABTOCTAT», nunepoMm 1o peanu-
3ammu aBromoOwmieir B 2015 romy ocraercs
I'epmanust, Tne ObwI0 TPOAAHO 3,2 MITH aBTOMO-
ouneii. Bropoe mecto coxpanser Bennkoopu-
TaHUs ¢ ToKazaTteneM 2,63 MIH peaqn30BaH-
HBIX MalmuHBL. Ha TpeTbe MecTo MomHsIach
@paHIys, 9b1 aBTOAMIEPHI peanu3oBanu 1,92
MJTH aBTOMOOMIIEH. UeTBepTHIN pe3ynbTaT 1mo-
kazana Uranus — 1,57 MJIH IpoJaHHBIX Malllu-
HbI. Ecin ske ipu paccMOTpeHHH aBTOMOOMITb-
Horo peiHKa EBpomer yuutsiBath Poccuro, TO
OHa OMYCTHUJIACh HA MATYIO CTPOUYKY €BPOIEH-
ckoro peiitunra. [1o ouenkam arentctBa «AB-
TOCTAT», npomaxu JIeTKOBBIX aBTOMOOHIIEH
B 2015 cocraBuiau oOkoyio 1,5 MIIH €IUHUIL
(-36%). Crout ormeTuTh, uto B 2014 roxy as-
TOMOOWMIBHBIN PHIHOK Poccuu 3aHUMAI TPEThE
MecTo cpeau nunepos EBpomnsi [8].

[lo mamHeiM Komwurtera aBTONPOW3BOAH-
Tenel Accoluanuu eBpONEHCKOro Ou3Heca,
B 2016 1. poccuiicknii aBTOMOOHIBHBIN PHIHOK
cHu3mics Ha 11 % mo cpaBHEHMIO ¢ aHAJIOTHY-
HbIM TiepuogoM 2015 roma. B 2016 rogy Obuto
npomgano 1,425 THIC. HOBBIX JIETKOBBIX H JIET-
KUX KOMMepUecKnx aBTomoomeit [10].

[lanenne peiHKa aBTOMOOMIIEH TTOPOXKIAET
OMpEeJENICHHbIC PUCKH 7Sl oTpaciu. B nepByto
ouepeslb C POCCHUCKOIO PBIHKA MOXET YUTH
psia OpeHnoB. B 30He prcka HaxomsTCsl aBTO-
MIPOU3BOJIUTENN CO CPABHUTENHEHO HEOOIBIITIM
o0bemMoM mpojaxk B Poccum OTHOCHTENBHO
I00ABHBIX ~ PE3yNbTaToOB  aBTOKOHIIEPHOB.
Taxke MOXKHO OKHJATh OAHKPOTCTBAa HEKOTO-
pbIX aBTOAMIIEPOB [3].

Baxnoe 3HaueHue sl MPOU3BOIUTENEH
U UJICPOB MUMEET aIeKBaTHAsl OLIEHKA MOTEH-
1yaja pbiHKa, 4ToObl HE BO3HUKAIO HU Jedu-
[IUTa, HU 3aTOBAPUBAHUS PHIHKA, & BCICACTBUE
ATOTO HETIPEABUACHHBIX ITOTEPb.

OnHoli W3 Mep, KOTopask MOXET ITOMOYb
B YIpaBIEHUN PUCKAMH B aBTOMOOWJIBHOH OT-
paciu, SBISIETCSI COCTaBIIEHHE YKOHOMETpUYe-
CKOH MOJIEITH M ITPOTHO3MPOBaHKE 00beMa Ipo-
nak. TakuM 00pa3oM, B YCJIOBUSIX PHIHOYHOM
HEOTMPENETICHHOCTH MPOU3BOTUTEIN U JUICPHI
CMOT'YT BbIpaOaThIBaTh MEXaHU3MbI, HEOOXO/IH-
MbI€ /ISl BBDKUBAHUS U CTAOMJIBHOTO (PYHKIIH-
OHMpOBaHUs. [ 0CyTapcTBO CMOXKET MTPUHUMATH
peleHne o HeOOXOMMOCTH TIOAIEPIKKH OTpac-
JIM TIOCPEJICTBOM PeaM3alluyl Pa3IUIHBIX Mep,
CIOCOOCTBYOIIUX 00ECIIEYCHUIO 3aHATOCTH Ha-
CeJICHHs B aBTOMOOWJILHOW OTpAcCI, MOBBIIIIC-
HUIO JIOCTYITHOCTH aBTOMOOWIIEH sl Hacese-
HUSI U PA3BUTHIO TIPOM3BOICTBA aBTOMOOHIICH.

Ha ceronnsAmHuii JeHp MOAEIUPOBAHUE
U MPOTHO3UPOBaHHE 00beMa MpOAaX aBTOMO-
Omyielf OCYIIECTBISIIOT TaKWe KOMIIAHWH, KaK
ABTOCTAT u PwC, xoTopsie B CBOUX HCCIIE-
JTIOBAaHMSIX OIUPAIOTCS HA PAa3IHYHbIE (PaKTOPHI.
B nanHo# paboTe OBLT NCTIONB30BaH WHOH MO
XOJl K MOJISTIUPOBAHHIO 00BEMa MPOJIAXK JIETKO-
BBIX M JIETKMX KOMMEPYECKHUX aBTOMOOMIICH.

Jlis ananusza oObeMa MPOMAX JIETKOBBIX
M JIETKUX KOMMEPYECKHUX aBTOMOOWJICH uc-
II0JIB30BAJINCh JaHHble DenepasbHON CIyX-
OBI TOCymapCTBEHHOUW cTtatucTtuku [9], Acco-
[HaIid eBpoIlelickoro Om3Heca [4] W caiiTa
Investing.com [7]. bbutn coOpaHbl mTOMecsd-
Hble naHHble ¢ sHBaps 2012 mo urons 2016.
ITpu sTOM OOyuaromieil BHIOOPKOH SIBISIOTCS
nanueie ¢ ssaBaps 2012 mo mapt 2016, a nan-
HBIC 3a anpenb, Mail, ntoas 2016 rona SABIAIOT-
CsI KOHTPOJIMPYIOIIEH BEIOOPKOiA. Bee pacueTst
OBLTH TIPOM3BENICHEI ¢ ToMoIbi0 MS Excel.

Br16op axropoB, onpenesronmx n3MeHe-
HUe 00beMa IMPOJIaXK JETKOBBIX aBTOMOOWIIEH,
OBUT OCYIIECTBIIEH C SKOHOMHYECKOH TOYKHU
3penust. lIpeskae Bcero BBIOOP OCHOBBIBAETCS
Ha TEOPETUYCCKOM MPEACTABICHUN B3aUMOCBSI-
31 aKTOPOB U PE3YIBTUPYIOLIETO MOKA3aTesl.

1) X, — Cpennemecsvnas 1eHa Ha HM-
MOpTHBIE aBTOMOOMITH. [leHpI Ha aBTOMOOMITH
CIOCOOHBI MO0 YBEIWYHUThH, THOO COKPATUTH
CIIPOC, a 3HAYUT U 00BEM MPOJIAK.

2) X2 — CpenHeMecsiuHas 1IeHA Ha OTede-
CTBEHHbIE aBTOMOOWIN. [|eHbl Ha oTedecTBEH-
HbIE aBTOMOOWJIM HCIIOJB3YIOTCS B KaueCTBE
CpaBHEHUS C IICHAMH Ha UMITOPTHBIN aBTOMO-
OMIb, KOTOPBIA BBICTYIACT KOHKYPEHTOM OT-
€4eCTBEHHOMY.

3) X, — VIMIopT JIETKOBBIX aBTOMOOMIIEH.
Uem Oombllie B CTpaHy UMIOPTHPYIOT aBTOMO-
Outel, TeM OOJIbINIe UX TPUCYTCTBHE HA PHIHKE
U JOCTYIHOCTH JJISl OKYTIaTeeH.

4) X, CpennemecsyHasi HadMCICHHAS
HOMUWHAJbHAsE 3apaboTHas Tuiara. OgHON H3
XapaKTePUCTUK OJaroCOCTOSHUS JIIOACH SB-
JseTcs 3apaboTHas Tuiata. J[aHHBIH TIOKa3a-
TeJb TAK)Ke CKa3bIBAETCS HA TIOTPEOUTEITHCKOM
OXKUJIaHWUU ¥ TTOTPEOUTETHCKON YBEPEHHOCTH.

5) X, — Cpennemecsunblii Kype py6ss mo
oTHOIIEHUIO K naoiutapy. OcnabieHue W BbI-
COKasl BOJIATWJIBHOCTh Kypca pyOIsi PUBOIST
K YIOPO’KaHUIO aBTOMOOMJICH, B COOTBETCTBUH
C DTHM TIOHMKACTCS MPHUBIICKATSIHLHOCTH TIO-
KYTKH JIJIS TIOTpeOnTEeNei.

6) X, — Cpennemecsunas neHa Ha He(QTH
Mapku Brent. J/lnHamuka 1ieHbl Ha HE(TH BO
MHOI'OM XapaKTEepPU3yeT COCTOSIHUE SKOHOMUKH
Poccuu, onpenenser konebaHus 10X0a Hace-
JICHUSI ¥ TIOTPEOUTEIBCKUE OXKHIAHUS, UTO OT-
pakaeTrcs Ha CIIpoce.
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bynem monararb, 4TO ypaBHEHUE PETPECCUU UMEET JIMHEUHBIN BU]L.
N3navanbHas crienuuKaiis SKOHOMETPUICCKON MOJIEIH BBITJISUT CIICIYFOIIUM 00pa3oM:

_ * * * * * *
Y=a,+a,* X, +a,* X, +a;* Xy, +a,* X, +a,* X;, +a,* X, +u,

E(u,)
D(u,)

=0

:Gz

[omaroBsiM MeToI0M OBUTH 0TOOpaHBI 3HaUMMBIE (hakTopsl. st 3Toro no kputepuro CTbIofeH-

a.
Ta ObLIa MIPOBEPEHA CIPABE/IMBOCTh HEPABEHCTBA |[==| < /.. 3HAYMMBIMH (JaKTOPaMH SIBIISFOTCS:

ai

X, — Cpennemecsvnas 1ieHa Ha UMIIOPTHBIE ABTOMOOWJIH.

X, — IMIopT JIETKOBBIX aBTOMOOHIIEH.

X, — Cpennemecsvnas Ha4MCICHHAs HOMUHAIbHAS 3apaboTHas IU1ara.
Taxum 00pa3om, moaydeHa TpexdakTopHas MOJellb 00beMa MPOJIaXK JIETKOBBIX H JISTKUX KOM-

MCPUYCCKUX aBTOMOOMIIEH:

Y, =196973,6941—0,2685.X, +1,3598.X,, +4,7335X,, +u,

(5., =56136,04)(S., =0,057) (S, =0,189)(S., =0,779)( 5, =17701,88)

[TomyueHHble KOAPPUITMCHTHI ypaBHEHUS
HMMEIOT CJIENYIOIINI S3KOHOMUYECKUN CMBICIT:

— [IPU YBEITUYCHHUH I1eHbI Ha | ThIC. py0. Ha
AMITOPTHBIH aBTOMOOWJIb 00BEM TIPOHAXK CO-
kparurcst Ha 0,2685 ThIC. eAUHUIL;

— IpU yBEJIMYEHUM UMMOpTa Ha | THIC.
o0beM mponmax yBenmmuutcs Ha 1,3598 ThIC.
S/IMHUIL;

— [P YBEIUYCHUHM CPEIHEMECSYHON Ha-
YUCIICHHOW 3apa00THOM IaTel Ha 1 THIC. pyo.
o0beM mponmax yBenmuuutcs Ha 4,7335 ThIC.
SIVHHUII.

Koaddunment  gerepMuHAIUA  paBeH
0,900613. OH mOKa3BIBACT, YTO 3HAYCHHE WC-
KOMOTO IToKa3arejs 0oibIne ueM Ha 90 % 00b-
SICHSIETCSL B MOJICIM €€ PErpeccopamu, 4To
TOBOPUT O UX CHUJIBHOHN OOBSICHSIOIICH CIIOC00-
HocTH. ITo R-kpurtepuro MOXKHO CHenaTh Bbl-
BOJI, YTO MOJICJTb KaYeCTBEHHASI.

UToOBI TpHUAATh CYXKICHHUIO O KadeCTBE
crieru (UK MOAETTH OONBITYI0 OOBCKTHUB-
HOCTh, BOCIOJB3yeMcsi Kputepuem Dwurre-
pa. bBpuM TONMy4YeHBI CIEAYIONINE 3HAYCHUS:
FKP=2,802, F=141,966. Tak kak ycioBue
F< FKp HE BBINOJHACTCS A€JIaéM BBIBOJI, UTO
Ka4eCTBO PETPECCUU YIOBICTBOPUTEIBHOE, TO
€CThb perpeccopsl 00IaJalOT CIIOCOOHOCTHIO
OOBSICHATD 3HAYEHUS SHAOTCHHOW MepeMeH-
Ho¥ [1].

Hns nonyuyenust no MHK naunyumux pe-
3yJIBTaTOB HEOOXOIUMO BBITIOJTHEHUE IPEIIIO-
CBUIOK OTHOCHUTEJIBHO CIy4YalHOTO OTKJIOHE-
nust (ycnosust ['aycca-Mapkosa) [2].

Tak xak E(i,)—0, TO BBIIOIHACTCA
mepBasi MPEAIOChIIKa TEOPEMBI O TOM, UYTO

MaTeMaTHYecKoe OXKHUJaHHE CIy4yailHOro or-
KJIOHEHUS TOJIKHO OBITh PABHO HYJIIO JIJIS1 BCEX
HaOIOICHUH.

Jns mpoBepku BTOPOIl MPEANOCHUIKU Te-
opemsbl ['aycca-MapkoBa O MOCTOSIHCTBE JIUC-
MIEPCUi CITyYailHbIX OTKIIOHEHWUH OBLT HCITOIb-
3oBaH TecT lonadenna-Kanara. B pesynsrare
TecTa ObUIO BBISIBIICHO, YTO CIIyYailHBIM OcTa-
TOK TOMOCKEJaCTHYEH, TaK KaK BBIITOJIHACTCS
yCIIOBHE:

GQ < Fxp
GO < Fxp
Tabamuuna 1
[Tokazarenu tecta [onndenma-Kranara
GQ 1,3198
GO 0,7577
Fxp 2,5769

TpeTbe yciioBHE TOBOPUT O TOM, UTO CIIY-
YyaliHble OTKJIOHEHUS JIOJKHBI OBITh HE3aBHCHU-
MBI JIpyT OT JApyra, 4TO O3HA4aeT OTCYTCTBHUE
aBTOKOppersiuu. Jlyis ompeneneHuss HEKOp-
PEIUPYEMOCTH CIIy4alHBIX OCTaTKOB HCIIOJIb-
3yercst TecT Jlapouna-Yorcona. M3 taGmuist,
cocraBneHHOW J[apOWHBIM M YOTCOHOM mpHU
yposae 3Haunmoctu 0,05, n =51 u k = 3 onpe-
JENSIOTCS TpaHulbl uuTepBana d, u d . Ilocie
4Yero HeoOXOAUMO MPOBEPUTH, B KAKOE U3 MO/
MHOXECTB Mornajia Beauunaa DW. B pesynbra-
T€ pacueToB ObUIa TOTy4YeHa cTaTucTuka DW,
paBHas 1,771. Tak kak naHHOE 3HAYEHHE IIO-
nanaer B unrepsan d, < DW <4-d , 1o aB-
TOKOPPEJISALHUS OTCYTCTBYET.

B MEXYHAPOJHbBIN CTYAEHUECKU HAYYHbBIN BECTHUK Ne 4, 2017 W



B ECONOMIC SCIENCES 1

1110
Tabauuna 2
IToka3zarenu tecra Jlapouna-YorcoHa

DW 1,771

d 1,421

d, 1,674

4-d, 2,326

4-d, 2,579

B wurore, Tak Kak BBITOJTHSIOTCS YCIOBHUS
teopeMbl ['aycca-MapkoBa, MOXXHO TOBOPHUTH
00 3¢ (heKTUBHOCTH W HECMEIIEHHOCTH TIOJY-
YeHHBIX K0d(D(DUIINEHTOB.

[Ipexne Bcero sKOHOMETpHUYECKast MOJEIb
HCTIONB3yeTcsl AJsl mporHo3upoBanusa. OpHa-
KO TIPOTHO3UPOBATH 3HAUCHHS DSHIOTEHHOMN
NepEeMEHHOW MOXKHO JIMIIb TOTHAA, KOTZIa MO-
Zienb Tpu3HaHa ajgexkBaTHo# [1]. [ng mporHo-
3a OBUTH OTPENENIeHBl TPYU KOHTPOIUPYIOIINX
3HAUEHMS 3a anpesb, Maid u uroHb 2016 roaa.

Taoaunma 3
HHTepBaIbHOE TIPOTHO3UPOBAHKE
Ag(l)’fém Maii 2016 | Hiorn 2016
4 0.1409 0.1423 0.1535
Y, 121272 107665 122633
Sy | 189080838 | 18919.4796 | 190118979
Y, | 123511351 | 120859,8416 | 118162.4194
7| 85473,1928 | 82798,7581 | 799154142
7 | 161549,500 | 1589209251 | 156409,4246

Bo Bcex Tpex ciyuasx pakTrgeckoe 3HaUe-

Hue Y NIpUHAIIE)KUT MHTEPBAILY ()70“““ ;)70‘“” ),
TO €CTh M0 BCEM TPEM BBIOOpPKAaM MOJIEIb MpH-
3HAETCs aJIeKBaTHOM.

Takum o0pa3zoMm, JaHHAsA MOJENb MOXKET
UCTIONB30BAThCS IS TPOTHO3a 00BbeMa IpoIaK
aBTOMOOWIIEH TIPOM3BOIAMTENSMHU, HIEPAMHU
1 TOCYIapCTBOM B IIEJISX YIPABICHUS PUCKAMHU
B aBTOMOOMIIBHOM oTpaciu. locynapcTBeHHbIe

OpraHbl, OCHOBBIBAsICb HAa MMPOTHO3HBLIX 3HAYC-

HUSIX, MOTYT BBIPa0aThIBaTh CTUMYIIUPYIOIIUE
MEpBI JJIS TIOJICP’KKU PhIHKA aBTOMOOHIICH.

B menom, HECMOTpsi Ha Ka4ecTBO U aJICK-
BaTHOCTh ITIOCTPOCHHOW MOJENH, €€ MOXKHO
YCOBEPIIIEHCTBOBATH, J00aBUB HHBIE (DaKTOPHI,
HaIrpuMep, CTaBKy 10 aBTOKPEAUTOBAHHUIO MIIU
CTOMMOCTH OOCITYy>KUBaHUSI aBTOMOOHJIS.

Takoke JaHHAs MOJEIb HE YUUTHIBACT (pak-
TOPBI, KOTOPbIE MOTJIH OBl MOBIHSTH HA 00bEM
NPOJaXK, HO KOTOPBIE CIOKHO KOJIMYECTBEHHO
oreHUTh. K HUIM MOXXKHO OTHECTH KPH3HCHOE
COCTOSIHUE S9KOHOMUKH, MOSIBIICHNE HOBBIX Ma-
pPOK aBTOMOOWIJIEH, TOCYJapCTBEHHBIC MEpHI
HOJICPIKKH, TaKUe KaK CyOCHIMpOBaHUE TIPO-
LEHTHOW CTaBKHU 10 aBTOKPEAUTOBAHMIO, MPO-
rpamMma yTWIM3aluH aBTomMoOmied. B takom
cilydae, MOXKHO HCIIONIb30BaTh (DUKTHBHBIC
NIepEMEHHBIC.
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NCIHOJIBb30BAHUE DKOHOMETPUYECKOI'O MOJAEJIMPOBAHUSA

JJIsA UCCIIEAOBAHUMSA 3ABUCHUMOCTHU BEJIMYUHBI BBII
OT BEJIMYUHBI HAJIOTI'OB HA ITPOU3BOACTBO U UMIIOPT

Illa0ensHuKoBa E.B.
Hayunuwuii pykosooumens: HAwenxo H.A.
Qunarcoswiil yrusepcumem npu IIpasumenscmese Poccutickoti @edepayuu, Mockaa,
e-mail: evshabelnikova@gmail.com

BaJioBblit BHyTPEHHH IPOAYKT KaK MAKPOAIKOHOMHYECKUH IIOKa3aTelb XapaKTePH3yeT Pe3yJIbTaThl IPOU3BOI-
CTBa, YPOBEHb YKOHOMUYECKOTO PA3BHTHS U TEMITbl IKOHOMHYECKOTO POCTa CTpaHbl. B cratbe mccneayeTes 3aBu-
CHMOCTb BEJIMYHHBI BAJIOBOIO BHYTPEHHETO MPOIYKTA CTPAHbI OT BEJIMYMHBI HAJIOTOB HA MPOU3BOJACTBO U MMIIOPT.
Ha ocHOBE MONOKEHUIT SKOHOMUYECKOM TEOPUH aBTOPOM CTaThH MPEIJIOKEHA IKOHOMETPUYECKast MOJICIb, TI03BO-
JSTIOIIAsT OMPEACIUTD MOJOOHYIO 3aBHCHMOCTh. B paMKax cTaThi MPOBOIUTCS MPOBEPKA MPEAMNOCHUIOK TEOPEMBI
T'aycca-MapkoBa, IpoBepka KaueCTBEHHOCTH CIICLU(pUKALIH, a TAK)Ke IPOBEPKa aIeKBaTHOCTH YKOHOMETPHIECKON
MOJIEJIH IO CTaTHCTHYeCKUM JaHHbIM 3a 2003-2016 rozaa. [IpoBeneHHast IPOBEpKa Ka4€CTBEHHOCTH U aJICKBATHOCTH
MOJICITH TTO3BOJISIET C/ICATh BBIBOJ O TOM, YTO TPETIOKCHHAS MO MOKET ObITh IPUMEHUMA TSI TIPOTHO3UPOBA-
HUs H3MeHeHus1 BennunHbl BBIT nipy H3MeHeHNH BEJIMUYHMHBI HAJIOTOB HA MPONU3BOJCTBO U UMIIOPT.

KiroueBble ci10Ba: BaJI0Bblii BHYTPEHHHUI NPOIYKT, HAJIOTH HA IPOU3BOJCTBO U HMIIOPT, JKOHOMeTpUYeCKoe

MOJae/IUpOBaHUE

FROM THE SIZE OF TAXES ON PRODUCTION AND IMPORTS
Shabelnikova E.V.

Financial University under the Government of the Russian Federation, Moscow,
e-mail: evshabelnikova@gmail.com

Gross domestic product as one of the macroeconomic indicators provides development results, economic
development level and economic growth rates of the country. The report covers the dependence of country’s GDP
value from the size of taxes on production and imports. Based on statements of economic theory, the author proposes
an econometric model to determine such a dependence. Within the framework of the article, the assumptions of
Gauss-Markov theory is checked. The quality of the specification and adequacy of the econometric model are
checked according to data for 2003-2016. The carried out quality and adequacy check can be used to predict changes
in GDP value due to the size of taxes on production and imports.

ECONOMETRIC MODELING AS A MEAN OF TH DEPEDENCE OF GDP VALUE

Keywords: gross domestic product, taxes on production and imports, econometric modeling

BanoBoil BHYTpEeHHMI NPOAYKT TIpen-
CTaBJIAeT cO00N MaKpOIKOHOMHMUYECKHUN TTOKa-
3arenb, KOTOPBIH OTpakaeT PhIHOYHYIO CTOH-
MOCTh BCE€X KOHEYHBIX TOBAPOB W YCIYT (T.e.
TeX, KOTOpbIe TpeIHa3HAYaroTCsI COOCTBEHHO
JUTST KOHEYHOTO YTOTpPeOJIeH!s ), TIPOU3BEAEH-
HBIX 32 IOfl BO BCEX OTpacisiX 3KOHOMHKH Ha
TEPPUTOPHH TOCYHApCTBa Ui MOTpeONeHNs,
SKCIOpPTa M HAKOIUIEHHUS, NPU 3TOM HAIHO-
HaJlbHasg TPHUHAJICKHOCTh HCIIOIB30BaHHBIX
(hakTOpOB TPOM3BOACTBA HE YUYUTHIBACTCS.
BanoBblii BHYTpEHHUH NPOAYKT HCIIOJIB3YET-
Csl ISl XapaKTEPUCTUKU PE3yJIbTaTOB MPOU3-
BOJICTBA, YPOBHSI ASKOHOMHYECKOI'O Ppa3BUTHS
U TEMIIOB 3KOHOMHUYECKOT0 pocTa. [3]

OKOHOMHUYECKass Teopus MNpeaycMaTpH-
BAaET TPU pa3IMUHBbIX MeToJa nojcuera BBII,
OJIHUM W3 KOTOPBIX SBJISETCS pacrpeseiu-
TEeNbHBIH MeTof (MeTon (OpPMHPOBAHHS II0
HWCTOYHWKAM JI0XOZ0B). B manHOM wMeTone
OJTHOM U3 OCHOBHBIX COCTABJISIOUIUX SIBJISIET-
C YUCTbIE HAJIOTH Ha MPOU3BOACTBO U HM-

nopT. Hamoru Ha mpou3BOACTBO U HMIIOPT
BKJIIOYAIOT B Ce0sI HAlOTW Ha MPOMYKTHI,
KOTOpBIC HAMPSIMYIO 3aBUCAT OT CTOMMOCTH
MPOM3BEICHHOW MTPOAYKIHH W OKa3aHHBIX
ycayr (K HAM OTHOCSTCS HaJIOT Ha J100aB-
JIEHHYIO0 CTOMMOCTD, aKIU3bl U T.I1.), HAJIOTH
Ha UMIOPT U JIPYrue HAJIOTH Ha MPOU3BO/I-
CTBO, CBSI3aHHBIC C UCIOJIb30BAaHUEM (PAKTO-
POB IIPOU3BOACTBA (K HUM OTHOCSTCSI: HAJIOT
Ha 3eMJII0, HAJOT Ha J00BIYY IMOJIe3HBIX UC-
KOIIaeMBbIX, HAJIOT HAa UMYIIECTBO TPEAIPHU-
SITUM, TPAHCTIOPTHBIM HAJOT, MpeAnpUHUMA-
TEeNbCKHE W TPOQEeCCHOHANbHBIC JTUIEH3UU
U HEKOTOpBIE JIPyTHe), TO €CTh Te, KOTOphIe
HE 3aBHCAT OT 00beMa MPOU3BOJCTBA M HE
BKJTIOYAIOT HAJIOTH Ha TPUOBLIb M MHBIC JI0XO-
JIbI, TOJTy4aeMble PeapUiATHsIMU. YucThiMU
HaJIOTaMH Ha TPOU3BOJCTBO U HUMIIOPT CUHU-
TAIOT HAJIOTU HA MPOU3BOJCTBO U UMIIOPT 3a
BBIUCTOM CcyOcHummii. [5]

Hcxonsa n3 naHHBIX ITOJI0KEHUN YKOHOMU-
YECKOW TEOPUH, MOYKHO TOBOPUTH O TOM, YTO
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BesnunHa BBII HenmocpeaCTBEHHO 3aBUCHUT OT
BEJIMYMHBI HAJIOTOB HA TPOU3BOACTBO U HUM-
nopt. CriegoBaTeNbHO, MAHUITYIUPYS BENH-
YMHON HAJIOTOB Ha MPOM3BOIACTBO U HMIIOPT
ITOCPEACTBOM M3MEHEHHS HAJOTOBBIX CTaBOK,
MEpeyYHs] HAIoroo0naraeMblx OOBEKTOB M IIO-
JAKIU3HBIX TOBAPOB, T.€. IOCPEICTBOM H3Me-
HEHHUs1 HAJIOTOBOM CHCTEMBI, IOCYI1apCTBO MO-
JKET BJIUATH Ha Beauuuny BBII.

B kauectBe 00BsACHEHUS 3aBUCUMOCTH Be-
nuuuHbl BBIT OoT BenMYuHbBI HAJI0roB Ha IMpo-
M3BOZICTBO M UMIIOPT MOXKHO TIPEITIOKHUTH DKO-
HOMETPHYECKYIO MOJEIb!

InY, =alnX, +u, ,

rae Y —aro BBII mnpa. pyOumeit, X — aTo Hano-
TH Ha IPOU3BOJICTBO U UMIIOPT, MIIP. pyOJIeH,
a — 3TO MapaMeTp, OLIEHEHHBIM C MOMOIIbIO
METOJla HAUMEHBIIINX KBaJPaTOB U XapakKTe-
PU3YIOLIUI BIUSHUE W3MCHCHHS BEIUYHHBI
HaJIOTOB Ha TPOU3BOJACTBO M UMIIOPT Ha Be-
anuuny BBII. B naneHeiiiiem B KauecTBe y
OyzmeM MOHUMATH JTIoTapudM Y, B Ka4ECTBE X —
norapupm X.

Hcnonb3yst e:xxeKkBapTaibHbIe TaHHBIC CTa-
tuctuku BBII u HamoroB Ha mpou3BOACTBO
u umnopt ¢ 2003 roga mo 2015 rox, noxyyum
OIIGHEHHBIN BUJI MOJIEIb:

y, =1,237626477*x, +u,.

[IpoBenem mpoBepKy MpeanoChHUIOK [a-
ycca-MapkoBa O HYJIEBOM MaTreMaTH4ecKOM
OXKU/TaHUH, TOMOCKETOCTUIHOCTH CITy4alHBIX
OCTaTKOB, HEKOPPEIUPYEMOCTH CITydalHBIX
OCTaTKOB M HE3aBUCUMOCTH CITy4alHBIX OCTaT-
KOB OT OOBSICHSIIOIINX ITIEPEMEHHBIX. [2]

MHK ornenku moaenn

MHK onenku Mmonenu
a 1,237626477
Cpennexpaparuueckas ommoka a | 0,002942864
CpennexBaaparnieckoe otkiaonenue | 0,157927787

R? 0,999711726

F 176863,7474

ESS 0,830200288

RSS 1,272000486

s mpoBepKM THIIOTE3bl O TOMOCKE-
JIOCTUYHOCTH  CIy4YailHOro ocTaTka Ipo-
BeneM Tect  lonadenna-Keanta,  ymo-
pPSAAOYMB  HUMEIOIIYIOCA  CTAaTUCTUKY  I10

BO3PACTAHUIO MOMYJSA 3HAYCHUS TIPEIoTpe-
JIeIEHHOW mnepeMeHHOM. B kauecTBe 3Haye-
HUA 1’ Bo3bMeM 25. B pesynbrare momydnm,
ESS =0,462817856, ESS,=0,314022332.
Beraucaum  craructuxky  GQ um oOpar-
Hoe ei 3Hauenme. GQ =1,473837399, 1/
GQ =0,678500899. J/lanHble 3HAYEHUS MEHb-
me Fxpur = 1,983759568, cnemnoBarenbHO,
CIy4YalHbIE OCTATKA TOMOCKEIOCTUYHBI.

Jl1st IpoBEpKYM HAJWYHSI aBTOKOPPETUPY-
€MOCTH CIy4YaiHBIX OCTaTKOB BOCTIONB3YEeMCS
METO/IOM psifoB. [l Havyana mpejcTaBuM 3Ha-
YEHUsI CITy4YailHBIX OCTATKOB rpapuuecKy.

ITocnenoBaTenbHO ONpeAeIUM 3HAKU CIIY-
YailHBIX OCTATKOB. Psin ompenenum Kak He-
MIPEPHIBHYIO TOCIEAOBATEIBHOCTh OJUHAKO-
BBIX 3HaKoB. bynem cumrtarh, uto N — 00BEM
BBIOOPKH, N — KOJIMYECTBO MOJIOKHUTEIBHBIX
OCTarKOB, N, — KOJMYECTBO OTPULATEIBHBIX
oCTarkoB, k — kommdecTBo psAmoB. B Hamem
caywae N =52, k=12,n =25,n,=27.[1]

M (k)=21" 4 1= 26,96153846
l’ll+l’l2
2mn, (2m,1, —n, —
D)= — 2 (=i =) 1) 20666551
(n1+n2)(n1+n2)(n1+n2—1)
0,4
03 o ® o’
0,2 o ¢
0’1 e ® ¢ ° - .®
, o o
0 - b e o.
0 20 eV @40 50 60
0,1 '5.~ﬂ‘ % o%
(]
0,2 L o
-0,3 [ ]
-0,4
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VYcnosue 3HaueHne  KOd(pPHUIMEHTAa  AETSPMHUHALUH
R?=0,999711726 roBOPHUT O TOM, YTO MO-

M (k)~ ”%D(k) <k<M(k)+ ”%D(k) ’ nenb Ha 99,97 % anmpoKCHMUPYET H3MEHEHHUS]

e u% =1,96, cobmonaercsa. Mcxons u3 3Toro

C/IeTIaeM BBIBOJ 00 OTCYTCTBHH aBTOKOpPpPEIH-
PYEMOCTH CITyYallHBIX OCTATKOB.

BrimonHeHne mpeanockIok TeopeMsl | a-
ycca-MapkoBa CBHUJETENBCTBYET O TOM, 4YTO
OIICHEHHbIE TapaMETPhbl MOJIETIU METOJIOM Hau-
MEHBIIINX KBAJAPATOB SABISIOTCS dPPEKTUBHBI-
MU U HECMEIICHHBIMH.

[IpoBenem wuccrnenoBaHre Ha KaueCTBEH-
HOCTh crerudukanuu Mouenu. s 3Toro
OIICHIUM MOJIETh METOJOM HAWMEHBITUX KBa-
nparoB. OTEHKY MpoBeAeM M0 oOydaromei
BBIOOpKe HaHHBIX ¢ 2003 1o 2015 roma. Ilpe-
BeImienre 3HaueHns F = 176863,7474 wan 3Ha-
yenueM Fxput =4,030392595 rosoput o ka-
YECTBEHHOCTH CIIeIU(UKAITUN MOJICIH. [4]

AJIEKBaTHOCTh MOJCNIU MPOBEPHUM IO JaH-
HBIM 32 IIEPBBINA, BTOPOM M TPETUN KBAapTaJIbI
2016 roma depe3 MHTEPBAIBLHOE MPOTHO3UPO-
BaHWC W TIOJIYYHUM aJIeKBAaTHOCTH MOMICIH IS
IIEPBOTO0 U TPEThEr0 KBapTajla M HeaJeKBar-
HOCTb — JIJIs1 BTOPOTO KBapTaJja.

CrenaeM BBIBOJ O TOM, UTO MPEIJIOKECHHAS
MOJICJIb MOXKET OBITh NpPUMEHUMA IS TpPO-
THO3MPOBaHMS W3MEHEHUs BeauuuHbl BBII
Py U3MCHCHUU BEIMYMHBI HAJIOTOB Ha TPO-
M3BOJICTBO U UMMOPT ¢ 95% BEpOATHOCTHIO.

BennunHbl BBII B wucciemyemoMm mniepuoje,
octammecs 0,03 % mnporierTa 0Opa3oBaIuCh
B pe3yJbTaTe HEyYTeHHBIX (PAKTOPOB B MOJIe-
mu. He3HaunTenbpHOE pasinuue MEXAy CKOp-
PEKTHPOBAaHHBIM M OOBIYHBIM KO3 PHLINEHTA-
MU JISTePMUHAIIMU TIOKA3bIBACT, YTO 3HAUCHUC
Kod(pPUIKEHTa IEeTCPMHUHAIIMU TMOTYYCHO HE
cly4aifHo.

Koaddunment snactranoctu BBII mo ort-
HOIIIEHWIO K HAJIOTaM Ha MPOU3BOJICTBO M UM-
nopt paseH 1,237626477, 4yTo 03HAYaeT, 4TO
st yBenmmueHust BBIT wa 10% nHeoOxoammo
YBEJIMYCHHUE HAJIOTOB HA MPOU3BOJCTBO U HM-
noptT Ha 12,38 %.
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