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URBAN PLANNING PECULIARITIES OF THE FORMATION OF HOSPITAL DISTRICTS OF
UKRAINE

Continuing the research on the dynamics of devel-
opment and the patterns of the formation of the city-
planning system of Ukrainian health facilities [1-23],
it is necessary to consider separately the issues of city-
planning organization and the formation of hospital dis-
tricts. Traditionally, all medical institutions of Ukraine,
depending on the territorial service of the population,
were divided into rayon, city, oblast and rural areas. In
the process of conducting the national medical reform
of decentralization in the field of health care organiza-
tion, begun in 2016, the location and definition of quan-
titative indicators of health facilities is carried out ac-
cording to another territorial principle, namely, it is dis-
tributed to territorial hospital districts. The current
legislative documents regulating the procedure for the
establishment, organization and functioning of territo-
rial hospital districts of Ukraine are "Model Regula-
tions on the Hospital District" [24]. The Regulation de-
fines the general organizational and procedural princi-
ples of the activity of the hospitals in order to provide
secondary (specialized) and emergency medical care to
the population. Hospital district — functional associa-
tion of health facilities located on the territory, provid-
ing secondary (specialized) medical care to the popula-
tion of such territory [25]. The purpose of the establish-
ment of hospital districts is to facilitate the organization
and functioning of a network of health facilities for in-
tensive, planned, rehabilitation and palliative care in a
manner that will ensure the quality and timeliness of
providing secondary and emergency medical care to the
population, and the effective use of budgetary funds.

The decision on the establishment, structure and
boundaries of the hospital district is made by the Hos-
pital Board, which includes representatives of cities of
oblast significance, districts, united territorial commu-
nities, delegated by local councils. The number of rep-
resentatives of each territorial unit is calculated accord-
ing to the formula developed by the Ministry of Health
and depends on the number of administrative-territorial
units entering the hospital district, the number of vests
in the district and in each separate administrative-terri-
torial unit. The project of the hospital district of the net-
work of health facilities, prepared by the Hospital
Council, is under approval by the Ministry of Health
and the Cabinet of Ministers of Ukraine. The main task
of the hospital board is to formulate a plan for the de-
velopment of the hospital district. It consists of 3-5
years, should include an analysis of the current situa-
tion, plans for the development of health care institu-
tions, reorganization measures, including re-profiling,
health care facilities, assessment of the financing of the

activities outlined in the Plan, as well as mechanisms
for monitoring and Reporting by health care institutions
on the progress of service improvements.

The establishment of hospital districts is based on:
an adequate workload for health facilities, which con-
tributes to ensuring the level of safety and quality of
medical care; observance of the standards of time avail-
ability of necessary medical care; current demographic
indicators, morbidity structure, trends of population mi-
gration, as well as their forecast; stable clinical paths of
patients to health care establishments providing sec-
ondary medical care; the institutional capacity to make
managerial decisions aimed at improving the efficiency
of the use of health care resources, including decisions
on the re-engineering of existing health facilities or
their further specialization [25].

The hospital district consists of at least one multi-
disciplinary intensive care hospital of the first and/or
second level and other health care facilities. Multidis-
ciplinary intensive care hospital of the first level — a
health care facility providing secondary (specialized)
medical care and emergency medical care to the popu-
lation in the event of pathological conditions threaten-
ing life and victims of emergencies. A multidimen-
sional intensive care hospital of the first level should
provide medical assistance of at least 120 thousand
people [25]. Multidisciplinary intensive care hospital of
the second level — a healthcare facility providing sec-
ondary (specialized) medical care in a round-the-clock
hospital, day care or outpatient setting for people in
acute illness or with chronic diseases requiring inten-
sive care and treatment, from obligatory presence of
emergency departments (emergency) medical aid. The
multidimensional intensive care hospital of the second
level should provide medical care of not less than 200
thousand people [25].

By comparing the difference between the official
definition of the multi-profile hospitals of intensive
care of the first and second levels provided in the legis-
lative documents, there is doubt about the need for such
a complication and distribution — in any modern hospi-
tal there is a round-the-clock hospital, and the issue of
organization of day care and outpatient treatment con-
ditions is rational optimizing the activities of the hospi-
tal. Thus, only one definition of the multidisciplinary
intensive care hospital is proposed — a health facility
providing secondary medical care in a round-the-clock
hospital, day care or outpatient setting for people in
acute illness or with chronic diseases requiring inten-
sive care and care, with the obligatory presence of
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emergency departments (emergency) medical aid. The
recommended design volume of the multidisciplinary
intensive care hospital for medical assistance is as-
sumed to be not less than 200 thousand people, but may
decrease or increase depending on the type of locality
(urban or rural), etc. regional peculiarities.

The procedure for determining the composition,
boundaries and area of service of the hospital district
includes the following provisions:

- the composition, boundaries and area of care of
the hospital district should be defined in such a way that
residents living within its borders have access to sec-
ondary medical care within their hospital district;

- the center of the hospital district is defined by the
settlement, as a rule, a city with a population of more
than 40 thousand people, which houses a multidiscipli-
nary intensive care hospital of the second level.

The center of the hospital district may be a locality
that is geographically the closest to the center of the
district and where the multidisciplinary intensive care
hospital operates. Taking into account the number and
density of the population, the largest, large and large
cities of Ukraine have the opportunity to organize a
hospital district within the city.

An example of the formation of a hospital district
within a city can serve as the capital of Ukraine. Ac-
cording to the order of the Cabinet of Ministers of
Ukraine No. 202-p "On approval of the composition of
the hospital district of Kyiv", the composition of the
hospital district of Kyiv, which includes all health care
institutions for the provision of secondary (specialized)
medical care and approved in the territory of ten dis-
tricts, was approved. Kyiv [26]. To ensure the function-
ing of the Kiev hospital district it is necessary: to dis-
tribute existing health care institutions by categories of
intensive, planned, rehabilitation and palliative care; to
analyze and optimize the capacity of the bed fund, the
intensity of hospitals, the territorial placement of hos-
pitals; to eliminate excess specialization of hospitals in-
tended for the secondary level of medical care, their
maximum re-profiling in the multi-profile hospital of
intensive care.

According to the legislative documents, the area
of care for the hospital district is determined by the
timeliness of arrival in multi-disciplinary intensive care
hospitals, which should not exceed 60 minutes and
should be equivalent to the radius of the service area 60
km, provided that there are hard-coated roads. The ser-
vice area may be smaller in the absence of communica-
tion paths or relief features that significantly impede
communications (rivers without bridges, mountains,
etc.) [25]. The above-mentioned provisions also raise
doubts — on the one hand, the current world trends, con-
sidered in the first section of the study, indicate an in-
crease in the radii of hospital services (up to 90-120
km), which is associated with a growing level of gen-
eral provision of the population with its own motor
transport, an extensive system of public types of
transport. On the other hand, taking into account the
Ukrainian realities of the development of transport in-
frastructure, in particular the state of intercity and city
roads, the radius of service of the hospital population in
a certain territory should take into account the actual

condition of roads and you travel on them.

It should be noted that the process of formation of
territorial hospital districts in Ukraine is quite long. As
of February 2017, 105 state hospital districts in 24 re-
gions of Ukraine were formed and approved by the
Cabinet of Ministers of Ukraine. In the Kyiv region,
with a population of 1.734 million people, it is planned
to form four hospital districts with centers in Bila
Tserkva, Boyarka, Vyshgorod and Brovary. A separate
status is for Slavutych, because its territorial remote-
ness does not allow to connect the settlement to any of
the specified hospital districts. In the Vinnytsia region,
with a population of 1.593 million people, it is planned
to create three hospital districts. In the Dnipropetrovsk
region (3.236 million people), it is about creation of
five districts, which will include 15 intensive care hos-
pitals, two intensive care intensive care hospitals, 42
planned hospitals, three hospitals for rehabilitation,
four hospitals, and 51 specialized centers.

Five district hospitals plan to be established in the
Kharkiv region, namely: the Balakliya district (popula-
tion 188.9 thousand people), Central district (629 thou-
sand), Lozovsky (265.1 thousand), Kupyansky (189.5
thousand), Kharkiv (1.430 million). Zaporozhye, Ber-
dyansk, Melitopol, Vasilivskyi, and Pologovskii hospi-
tals are planned to be formed in the Zaporozhye region
(1.742 million people). In the Ivano-Frankivsk region,
with a population of 1.380 million people, the for-
mation of Ivano-Frankivsk (478.8 thousand), Kolomyia
(281.1 thousand), Kalush (292.6 thousand), Nadvirna
(208.4 thousand) and Kosiv (118.1 thousand) hospital
districts. In Kherson oblast (1.057 million people) four
districts with centers in Kherson, Nova Kakhovka, Ber-
yslav and Genichesk were created. In Khmelnytskyi
oblast, it is planned to form three hospital districts:
Khmelnytsky (672 thousand), Kamenets-Podilskyi
(324 thousand) and Shepetovsky (296 thousand). In Ki-
rovograd Oblast it is planned to create three hospital
districts: Western (205 thousand), Kropivnitsky (529.7
thousand) and Alexandria (235.9 thousand). In the
Luhansk region (2.197 million people), the planned dis-
trict districts with centers in Severodonetsk,
Lisichansk, Rubizhne, Starobilsk, and Bilovodsk are
planned. In the Lviv region, with a population of 2.535
million people, the issue is about the formation of ten
hospital districts, while the list of districts and the jus-
tification of their numbers are being clarified. In Myko-
layiv oblast (1.152 million people) there are plans to
create four hospital districts: Voznesensky, Mykolayiv,
Bashtansky, Pervomaisky. In the Poltava region, it is
planned to create four hospital districts to serve 1.429
million people. In Zhytomyr oblast (1.243 million peo-
ple) it is planned to establish four hospital districts:
Zhytomyrsky (548.1 thousand), Korostensky (218.8
thousand), Novograd-Volynskyi (217 thousand) and
Berdychivsky (259.1 thousand). ) In the Volyn region
(1.042 million people) it is foreseen the creation of
Lutsk, Novovolynsk, Kovel, Kamien-Kashir districts.
In Chernihiv region, they count on the creation of seven
districts to serve 1.036 million people. Three districts
will be created in Rivne oblast (1.161 million), six in
Sumy (1.106 million), five in Ternopil (1.061 million).
There is no information on the list of hospital districts
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in Donetsk, Transcarpathian, Chernivtsi, Cherkassy,
Odessa region.

Particular attention should be paid to the issue of
urban planning of emergency medical care, as part of
the medical care of the population within the hospital
district. Emergency medical care is a medical aid pro-
vided in case of acute violations of the patient's physi-
cal or mental health that threatens his life or the health
of others. Emergency medical care is obliged to provide
all health care providers and health care institutions re-
gardless of the form of ownership and subordination.
The ambulance service serves as the basis for the emer-
gence of emergency medical care, whose competence
is the provision of timely and qualified medical assis-
tance to patients in emergency situations at the scene
and during transportation of such patients to the rele-
vant health facilities.

Emergency medical care is organized by stations
and ambulance stations, their units, which legally must
enter the hospital districts. Emergency hospitals (Kyiv,
Lviv, Chernivtsi) serve as an emergency mechanism for
the organization of emergency medical care in Ukraine.
According to the regulations, the "fast" carriage must
arrive in cities for 10 minutes in the place of call and 20
minutes in the countryside. The real waiting time for
the ambulance brigade in Ukraine is longer. This is due
to the unsatisfactory state of roads, the lack of coordi-
nation, the large number of non-core calls that the "fast"
leaves. Modernization of operational-dispatching ser-
vices of centers of emergency medical aid and disaster
medicine on the basis of GPS-technologies will enable
to track the carriage moving on the map and direct the
nearest crew to the place of call. Similar changes have
already been successfully implemented in Kyiv,
Dnipropetrovsk, Kherson, Kharkiv oblasts, as well as
in the testing mode — in Vinnytsya (Vinnytsia and Vin-
nitsa region) and Poltava (Poltava and Poltava regions)
oblasts. In order to create the right conditions for the
provision of emergency medical care, the ambulance
service is provided with appropriate equipment and
special transport vehicles for ground, air and, if neces-
sary, water species.

Thus, the analysis of the first steps of the reorgan-
ization of the health care sector of Ukraine allowed to
identify and systematize the direction of the state policy
regarding territorial zoning in order to improve, opti-
mize, decentralize the provision of medical care at all
levels and for all segments of the population. The re-
form of medicine in Ukraine, built on the basis of the
current world-wide experience in the health care of the
leading powers, has created positive expectations for
qualitative and fundamental changes that can revive the
domestic health care system, including in the architec-
tural and urban aspects. Undoubtedly, the information
analyzed concerning concrete ways of reorganization
of the city-planning network of health care institutions
is still rather generalized and aggregated, needs to be
clarified and corrected. Unfortunately, the state pro-
grams have poorly traced the specifics of the reorgani-
zation of children's health care institutions. It must be
agreed that the reform directions addressed concern the
changes in the provision of medical services for adults
as well as for the treatment of children. However, in the

future, it is proposed to focus on identifying the loca-
tion of children's health facilities in the general urban
health system, at its separate component levels.
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Paspywenue 30anuti npu OUHAMUYECKUX B030€UCMBUSX OCMAEMC s OCHOBHOU NPOOIEeMOU, NOIMOMY ApXu-
MeKmopam HeoOXo0UMO NpedyCmMampusams cCpeocmsea 3auwuimsl Ha 6cex IMAnax U 60 8cex pasoenax cmpoumens-
CMeA, HAYUHASL C NPOEKMUPOBAHUS BCEX KOHCMPYKYUL 30aHUsL U 3AKAHYUBAS. uHMepbepom. B dannotl pabome
paccmompensl OCHOGHbIE RPODIEeMbL Pa3pyuleHus: 30anus npu paznozo pooa amax. Takum obpasom, 6 OaHHOU



8 ARCHITECTURE / «COLLOQUIUM=JOURNAL »# 5(29).2019

pabome mbl npednazaem Hekue 00uuLl NOOX00 U MEMOObL APXUMEKMYPHBIX PeUeHUl, CEA3AHHBIX C COXPAHEHUEM
Hecyujetl CHOCOOHOCIU 30aHUTL 8 YPE3BLIYAIHBIX CUYAYUSIX.

Abstract

Destruction of buildings during dynamic effects remains the main problem, therefore architects need to pro-
vide remedies at all stages and in all sections of construction, starting with the design of all building structures
and ending with the interior. In this paper, we consider the main problems of the destruction of a building during
various types of attacks. Thus, in this paper, we propose some general approach and methods of architectural
solutions related to the preservation of the bearing capacity of buildings in emergency situations.

Knrouesnvte cnosa: npoexkmupoeanue, ouHamuyeckoe 60306126}7161/{8, 63pbleHOE 6030@116‘1116146, Hecywas cno-
CO6H00mb, NPOYHOCMHbIE XAPAKMEPUCMUKU, OcHE3AUUMHble KOHCMPYKYUU, D26AKYAYUAL.
Key words: design, dynamic impact, explosive impact, carrying capacity, strength characteristics, fire-re-

sistant structures, evacuation.

Jlis KaXk70ro rocyiapcTBa 4pe3BbluaiiHble CUTYya-
L[UH CUUTAOTCS OJTHOU U3 INIaBHBIX MPoOIeM. JTo CBS-
3aHO C T€M, YTO B IIOCJIEIHEE [1BA ACCATUIIETHE y4aCTH-
JIMCh TaKHE CITy4YaHu, MOBJIEKIIHE 32 OO0 OOBIIOE KO-
JIMYECTBO JKEPTB, BHE 3aBHCHMOCTH OT DPEIMTUH U
HallMOHAJIBHOCTH. AKTYaJbHOCTh JAHHOW paboOTHI 3a-
KITFI04YaeTcst B chOopMUpOBaBLIEHCS HEOOXOUMOCTH CO-
KpallleHHs] KOJIMYECTBA JKEPTB, & TAKXKE COXPAHEHUS
MEXaHHYECKOW NEJOCTHOCTH JAOMOB IpH IAUHAMHYeE-
CKHX BO3/ICUCTBHUSAX.

Ha ceroassmiHuii eHb POEKTHPOBIINKY HE0O0-
XOAMMO YYMTBHIBaTh MEpPHI 3aIlUTHl HA Ka)OM 3Tale
MIPOEKTUPOBAHUS U CTPOUTEIHCTBA, HAUMHAS OT H3yde-
HHUSI MecTa 3aCTPOWKM M 3aKaHYMBas BHEIIHUM OOJIH-
KoM 37aHus. HeoOXoaumMo MOMHHTB, YTO BCS KOH-
CTPYKIHS JOMa COCTOUT U3 CONOTYMHEHHBIX YPOBHE,
obpasyro enunyioo cucremy. IlosTomy paspymenne,
MPUYMHEHHOE OJJHOM YaCTH 3[JaHHUs, BBI3BIBAET LIETTHYIO
PEAKIMIO U MOTEPI0 YCTOMUMBOCTU WM Pa3pyLICHHE
BCero coopyxeHus. Takum oOpa3om, HECMOTpS Ha Bce
METOBI 3aIIUTHI, APXUTEKTOPHI U CTPOUTENH JTOJIKHBI
IPEeyCMOTPETh CUTYallUM, KOIla yrpo3bl HE YIAJIOCh
n30exaTh. Toraa Ha MepBbIi IUIaH BBIXOJIUT YCTOHUN-
BOCTb 3/1aHUH KO BCEM BMJaM BO3JEHCTBUH, IPABUIIb-
Has 3BaKkyalus JIIoJieil B 3KCTpeHHOM cutTyauuu. Mc-
XOJS U3 3TOT0 TpeOOBAHUS 3/1aHHE JOJDKHO 00JIa1aTh:
BBICOKOW IIPOYHOCTBIO, OTHECTOMKOCTBIO, BEICOKOM CO-
HNPOTUBISIEMOCTBIO  Pa3pyIIAIONIMM  BO3JEHCTBUSM,
0e30MacHBIMH BaKyallMOHHBIMU BEIXOAaMU [1].

Ha ceronHsiHuil 1eHbs cpey cCaMbIX pacpocTpa-
HEHHBIX BHJIOB aBapuil HanOoiee 4acTo BCTPEUAETCs
B3PHIB B 3/JAHUH WIIH B HETTOCPEICTBEHHOH OJIM30CTH OT
HETO M3-32 TOTO, KOTOPHI HAHOCHUT CaMbIil OOJBIION
MOpaKaIOMHui yIepo He TOIBKO rpakJaHaM, HO M KOH-
CTPYKIMH 3[aHUS B IIEIIOM.

PaccmoTpuM mpoOnemsl, pemeHne KOTOphIx Oy-
JIET CIIOCOOCTBOBATH YIYYIICHHIO COTPOTHUBIIEMOCTH
LEMHOMY pa3pylIEHUIO BCEH KOHCTPYKIUM H3-3a BBI-
X0/1a U3 pab0Yero coCTOSHHUS KOHKPETHOTO JIEMEHTA.

B3peiB nmpoBonMpyeT BO3HUKHOBEHHE YJapHOU
BOJIHBI, YTO OPOXKJIAET KOHIEHTPALUIO OTPOMHOTO KO-
JIMUYECTBA TEMJIOBOM SHEPTUH, CYILECTBEHHbIH TUHAMHU-
YyecKkuil 3QPeKT KOTOpOi BO3HMKAET HM3-32 OBICTPOTO
HapacTaHus (WM CKadKOOOpa3HOTO M3MEHEHUs) JaB-
JICHWS, TeMIIepaTyphl, CKOPOCTH IBIDKCHHS YaCTHII.
Pacnpoctpanenue ynapHOW BOJIHBI MPOUCXOIUT U B
BO31yXe, U Ha 3emie. OfHAKO, UMEHHO «BO3AYIIHBIE»
BOJIHBI, CKOPOCTh KOTOPBIX COMOCTaBMMA HIIH OOJIbIIE
CKOPOCTH CBETa, NPUYMHSIIOT MaKCUMaJbHBINA yIIepO

KOHCTpYKIHUsAM. YacTb B3pBIBHOM BOJIHBI OTpa)aeTcs
OT BEPTHKAJIBbHBIX KOHCTPYKLUH C eImé OONBIINM /1aB-
JICHHEM, a OCTaBIIasiCAd YacTh MPOHUKAET, y>Ke MPOBO-
nupys paspymenre. Co3IaHHbIE Harpy3Kd HaMHOIO
BBIIIIE PACUETHBIX KCILTYyaTal[HIOHHBIX HATPY30K.
[TpoGnema, KoTOpast BCTAaeT Ha HEPBBIH IJIaH Ha
9Tare MPOSKTUPOBAHMUS 3IaHUS, 3TO 00eCIIeueHNE BbI-
COKMX IPOYHOCTHBIX XapakTepucTHk. Heobxommmo
JOOMBAThCSl TAaKUX NPOYHOCTHBIX IOKa3aresieH, npu
KOTOPBIX CHI)KAeTCSI BEPOSITHOCTH CTPEMHUTEIHHOTO
oOpylLIeHUsT KOHCTPYKIIMM BCJIEICTBUE B3pbIBA, a
TaKXKe MCKIII0YaeTCs] BEPOSITHOCTh Pa3pyLICHUsS BepX-
HUX 3Ta)Xed Npu 00BaJMBaHMM HECYIIUX KOJIOHH. Jlo-
CTHYb STOTO MO3BOJISIET MPUMEHEHHE KENe300€ TOHHBIX
(depM B KOHCTpYKIMH 31aHMH. BepTukaisHble 3ite-
MEHTBl METAJNIMYECKUX KapKacOB M METAJIINYECKUE
KOJIOHHBI YIIPOYHSIOTCS BHYTpH OeToHOM. Bepxuue u
HIDKHHUE TOPU30HTANIBHBIE OaJIKH, Y3JIbI KPETIIICHUSI 110~
JIOB JIOJKHBI UMETh 3HAYUTEIbHYIO aHTHB3PHIBHYIO
YCTOMYUBOCTBIO, UCKIIIOYAIOIEH BO3MOXKHOCTb Hapy-
IIEHUS] COEAMHEHUN U BBIICPKHUBAIONIUX KaK MTOJIOKH-
TEJIEHOE, TaK U OTpUIaTeNIbHOE AaBieHue. Vcnonb3o-
BaHHE HEHU3BJIEKAEMBIX METAJUINYECKUX KapKacoB MPH
YCTPOHCTBE OETOHHBIX IMOJIOBBIX ITOKPBITHH CyIle-
CTBEHHO CHI)KaeT BEpPOATHOCTh OOpa30BaHMA IOCTE
B3PbIBAa BTOPUUHBIX MMOPAXKAIOLIUX JIEMEHTOB [2].
[Mpoananusupyem npoOiemMy C Ipyroi CTOPOHBI.
Heo6xoanmo 100UTECS CHIKEHUST MOIITHOCTH B3PBIB-
Horo Bo3zeicTBua. OnHa MX Hanbonee pe3yabTaTHB-
HBIX TEXHOJIOTHH, CTIIOCOOCTBYIOIINX COIPOTHBIICHUIO
COOPYKEHHSI BHEIIHUM BO3JIEHCTBUSIM, — 9TO IPOEKTHU-
poBaHHE COPOCHBIX MPOEMOB, OCHAIIIEHHBIX IPeIoXpa-
HUTEIBHBIMI KOHCTPYKIIMAMHU. Bemymiei nensto npu-
MEHEHHSI KOHCTPYKTHBHBIX BO3MOKHOCTEH COPOCHBIX
MIPOEMOB SIBISIETCSI CHIDKCHHE Pa3pYIIMTENBHOTO BO3-
JeMCTBUS Ha HECYIINe KOHCTPYKIMH 30aHus [3].
Campblit pacipoCTpaHEHHON U3 3TUX KOHCTPYKITUI
sesiercst JICK mim JIPK (;ierko cOpaceiBaemast 1 J1erko
pa3pylLIaomascst KOHCTPYKIus). IX KOHCTPYKTHBHBIH
TIPUHIMI 3aKJTI0YaeTCs B CIeNyIOIIeM — MaHesdb copa-
CBIBAa€TCs BCIIEJCTBHE BIIMSHUS B3PBIBHOM CHIIBL, Tpe-
BBIIIAIOIIEH IPOTHO3UPYEMBIE NIPEIEIIbHbIE 3HAUCHUSI.
I'pamoTHBIIT pacyeT 1 OA00P YKCIIA CPE3HBIX OOJITOB,
YUUTBIBAs BCE HArpy3KHM B MeCTaxX KPEIUICHHWS K KO-
nonHe JIC-maHenel MO3BONIUT TapaHTHPOBATH Pa3PHIB
cBszeid Mexay HumuU. [lpu Bo3melcTBHHM B3PBHIBHOU
BOJIHBI U3HYTPH 31aHUS — BOSHUKHYT MIPOEMBI IJIS BBI-
X0/1a HapyXKy TEIJIOBOM yJIapHOI BOJIHBI, HECTOPEBIIIECH
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cMecH, 00JIOMKOB BHYTPEHHHMX KOHCTPYKILMI, coxpa-
HSISL TIPU DTOM OCHOBHBIE 3JIEMEHTHI, BOCIIPHHUMAIO-
muye Harpy3kd. IIpy BO3AeHCTBUU B3PHIBHOW BOJIHEI
CHapY)XU 371aHUsI — CHU3UTCS JTUHAMHYECKasi Harpys3Ka
Ha Kapkac. [4]

Crenmyromras nmpo6iiemMa, Ha KOTOPYIO ClieayeT 00-
paTUTh BHUMAaHHE, 3TO CIHOCOOHOCTh CTPOMTEIBHBIX
KOHCTPYKIMH OCTaTOYHOE BpPEMsI COIPOTHBILITHCS
paspyuaroniemMy AeicTBuio orss. IloBnusTs Ha OrHe-
CTOHKOCTh CTPOUTENFHBIX OCTOHHBIX U JKeJIe300eTOH-
HBIX KOHCTPYKIMH MOXXHO T'PaMOTHO ITOAOWpast TOIl-
MIMHY ¥ IJIO0IIA/Ib ONEPEYHOT 0 CEYSHUsI KOHCTPYKTHB-
HBIX 2JieMeHTOB. Kpome Toro, mnst OETOHHBIX
KOHCTPYKLMI YBEIMYCHHE 3aIUTHOTO CJIos OeToHa
CIOCOOCTBYET YIIy4IIEHHIO CONPOTHBISEMOCTH OTHIO.
Ipu ToNIMHAX 3alTUIAIOINUX CIOEB Ooee 60 MM i
TspKesoro Oetona u 80 MM JuIs Jierkoro OEToHa OrHe-
CTOMKOCTh KOHCTPYKIHH YZOBIICTBOpSiCT TpeOoBa-
HUSIM, IPEIBSIBIISIEMBIM K COOPY>KeHHsM KiaccoB KC-3
u KC-2 [5].

Taxoke CyIeCTBEHHOE BIMSHUE OKAXKET MOBBIIIIE-
HHE MAacCHBHOCTH KOHCTPYKIMH. PanmoHanmpHOE HC-
MoJIb30BaHue 6eTOHOB Kilacca B50 u Beime B Toif 06a-
CTH, Tie LIEHTPAILHO CXKaTble, a TaKKe H3rudaeMble
9JIEMEHTHI KOHCTPYKIUH, €CIM HecyIas CoCOOHOCTh
MOCJIEIHUX ONpeelsieTcsi paboTol OETOHa Ha CKaTHe.

Bo03M0XHO HMCIOIB30BAHUE ILIUT JJIA CO3JaHuA
3alUTHOT'O 3KpaHa WX BCIIYYHUBAIOINXCA HOKprTI/Iﬁ,
00pa3yromux CJIoi MEHOKOKCa, a TAKKE PYJIOHHBIX Ma-
TEpHAJIOB C HU3KOH TETUIONPOBOJHOCTHIO, KOTOPBIE IT0-
TJIOIIAIOT TETIJIO0, HE U3MEHSS CBOEH NCXOJHOM (hOPMEI.
[Ipr MOIIHOM TEMJIOBOM BO3JICHCTBHM TOKDPBHITHS Ha
OCHOBE MHUHEPAIBHBIX CBSA3YIOIINX BBIJEISIOT MAacChl
rapa 3 co/iep Kalleics B X COCTaBe CBSI3aHHOM BOJIa.
Yro 3aMEJIACT MOBBIMICHUC TEMIICPATYPhI B 3allUIIa-
eMOil KOHCTpYKIMH. MakcumanbHoro addekra orse-
CTOMKOCTH JOCTUTAIOT KOMITO3UIIMOHHBIEC MaTEpUaAJIbI,

coBMelIanye B cebe HU3KYIO TEIUIONPOBOJHOCTh U
3¢ ekt TepMopacmpenus [6].

OmnpeneneHHbI KOMIUIEKC apXUTEKTYPHBIX M HH-
TephEPHBIX MEPOIIPUSITHI TaKkKe CIIOCOOCTBYET perie-
HUIO NPOOJIEMBI, CBA3aHHOM C 0OecreYeHreM 3BaKya-
LIUOHHBIX Meponpusatuil. OpraHu3anuy 3BaKyallnd
CIIOCOOCTBYET IUIAHMPOBKA NPSMBIX KOPHIOPOB H
YAIMHEHHBIX 3a510B. Prnopuctuueckoe odopmiieHne
MIOMEIICHNI HE JOJDKHO MPEMSTCTBOBAThH HaOmoze-
HUIO 3a JelcTBHsAMHU mnoceruteneil. HemanmoBaxHoe
3HAUYEHHE MUMEET YCTAaHOBKA ITPOTHBOB3JIOMHBIX U Tep-
METHYHBIX JIBEpEil M 3aMKOB, 00ECIIEYHBAIOIINX A/ICK-
BaTHYIO 3aIUTy JIOJEl MpU BO3HUKHOBEHUM B3PBIB-
HOM BOJIHBI, NT0Kapa U 3aAbIMIIeHHUS [7].

[Tpn 3amomHEHUH CBETONPO3PAYHBIX KOHCTPYK-
WA pamMamH, JIAMHHHUPOBAHHBIMHU ITOJIMBHHUIIOYTH-
panbHO# menkoit ([IBB), uckirodarcs pasner ocko-
KOB CTEKJIa ITociIe B3pbIBa. TakuM 00pa3oM, peKOMEH-
ayercss 00e30macuTh W MPO3padHble  JTH(TOBBIC
kabuubl. Kpome TOro, NpUMEHSIOTCSl YCTpOMCTBa, HC-
KIIFOYAIOIIHe MpU OOpBIBE JIUPTOBBIX TPOCOB BEPOST-
HOCTH HajeHns kabuH. He pekoMeHayeTcst ncroib30-
BaHHE BHYTPEHHHMX M HapYKHBIX HAaBECHBIX OOJHMIIO-
BOYHBIX  NaHeJle M3  HATypaJbHOTO WU
HCKYCCTBEHHOT'O KaMHs, U3 MaTepUaJIOB, 00pa3yIOIINX
OCTpbIe Kpasi IpU pa3pylleHuu. B mpoTuBHOM ciydae
MIPUHUMAIOTCA JOIOJIHUTENIBHBIE MEPHI 10 UX JKECTKON
(UKcalK K HECYLIMM CTEHaM WM KPEITe)XHBIM KOH-
crpykmmsaM [8]. Tarxoke uToOB MH(T HE mepecTaBa
JIEHCTBOBATh BO BpeMs UPE3BBIYAWHON CUTYyallMH,
HEOOXOANMO YCTAHAaBIMBATH ISl Ka)XKJOTO U3 HUX aB-
TOHOMHYIO 3JIeKTpOCTaHIuI0. TakuM 00pa3oM MpH OT-
KIIFOUCHHH 3JICKTPUYECTBA, HO MPU COXPAHEHHH KOH-
CTPYKIIHH IIAXTHL, JIAPT CMOKET 00ecreunTh Oe3omac-
HYIO 3BAKYallHIO JIOACH.

TaxTa
creregs
\ /
| 2% 7 /
Cremmiadt
L1

JhadT oOEITHEIEL
PAPYIIEH

M

ABTOHOMHAR
AMIEKT POCT AHITHE
onE madra

Puc. 1. Cneyuanvuwiii 1ughm.
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XopomuM peleHreM SIBJISETCSl UCIONb30BaHUE
MHOTOCJIOMHBIX (hacasioB, KOTOPBIE TPEJICTABIISIOT CO-
60l HEKOTOpOE KOJIMYECTBO Pa3JCNIbHBIX 30H. Takum
0o0pa3oM JaHHas KOHCTPYKLMsS He OYyIeT BBI3bIBATH
LEMHYI0 PEaKLUI0 pa3pylIeHHs BCErO0 COOPYXKEHUS.
YcuneHHbIE 3JIEMEHTHl 3JaHWH [OJDKHBI OBITH HE
CIUIOIIHBIMH, 4 BH3YyaJIbHO NpOHHULAeMsbl. {1 3TOro
JydIIAM pEeIICHHEM OyAeT NPUMEHATh KOJOHHBI KPYT-
JIOTO CEYEHHs, KOTOPBIE MMEIOT HANMEHBIIUI HapyK-
HBII IEPUMETD, a B ITIAHUPOBKE — HCIIOJIb30BATh ILIAB-
HBIC ¥ CKpYIJICHHBIE MOBOPOTHI. Pa3paboTaHHas roi-
JAHJICKUMH WH)KEeHepaMu 36-3TaxHas Oarras Ardmore
Residence B Cunramype siBiIsieTcst IpeICTaBUTEIEM HO-
BOTO TIOKOJICHUS XKHJIBIX HEOOCKpeOoB. B naHHOI KOH-
CTPYKLMH OBLIN 331eiCTBOBAaHbI HHHOBAIIMOHHBIE 0J10-
KHPOBOUHBIE CHCTEMBl COCIUHEHUs, KOTOPbIE JE€MOH-
CTPUPYIOT OpraHWYEecKHi CTWIb (acana, MpH 3TOM
ABJISTFOTCSI Oe30macHbIMU. [IpH 3TOM apXHUTEKTOPHI IPO-
JyMajilll KOHCOJIbHBIE CTEHbI-AHadparMbl KECTKOCTH,
PAacIOJIOKEHHBIE B IIAXMAaTHOM MOPSJIKE 10 BCEH BBI-
core OamrHM, KOTOpBIe W OyIyT oOecredYnBaTh BEHICO-
Kyl0 YCTOMYMBOCTb 3[JaHHs B CIIydae TUHAMHUYECKHX
BO3EiCTBHI [9].

He crout 3a0bIBaTh, YTO HEMAaJOBAXKHBIM SIBIISI-
eTcst o0ecrieueHns: FPaMOTHOW HBaKyalllu TPaXKIaH M3
31aHusA. Tak Kak 3TO yTH, OT KOTOPBIX B OKCTPEHHOU
CHUTYaI[MH 3aBHCUT XHU3Hb U 3JJ0POBbE JIIOAEH, HE0OXO0-
JUMO PACIIMPUTh JECTHUYHBIE IPOJIETHI TS YBEIUYe-
HUS TOTOKA JIIOACH ¥ MPEIYNpPExKICHUs CTOTKHOBEHUI
u maBok. TakuM 00pa3oM W3 34aHUH CMOXET BBI-
Opatbcst GouiplIee KOJIMUYECTBO JIIOEH 32 KOPOTKHH T1e-
pHOJ BPEMEHHU.

OpnHako, ecii 37aHKe BBICOTHOE, TO HYXHO ITOHH-
MaTb, YTO 3BAKyalHsl TOAEH C BEpXHHUX ITaXKEH CTaHeT
Oonee Oe3omacHON U OBICTPOMA, eciu oHa OyJeT ocy-
IIECTBIIATHCS C KPBIIIH, 000PYIOBaHHOH BEPTOJIETHOM
romaakoif. YToOs! BEpTONIET CMOT CIIOKOITHO IpH3eM-
JIUTHCSA, HYXKHO MOKPBHITH KPOBJIIO 3aLIUTHBIM CIIOEM
HETOPIOYNX TEePMOYCTOMUYMBBIX MaTEepHaJIOB BO H30e-
JKaHHE 3abIMICHUS. [IOMUMO 3TOrO, HYXKHBIM JOMOJ-
HEHHEM SIBIISIETCA CIELUAIbHAs MOILHAs CUCTEMA JblI-
MOYJaJICHUS] U OTHETYLICHUs], IIPECTaBIIAIOMmAs COO0H
BBICOKOHAIIOPHBIE CTPYH BOJBI 1 BO3yXa AJst obecrie-
YEHHsI OTCYTCTBUSI OTHS HA KPBILIE 3/aHHs.

B 3akmroueHue, CTOUT OTMETUTD, YTO MEPONPHsI-
THS, HATIpaBIEHHBIC HA 3aIIUTY 3/[aHUI OT BHENIHHX
pa3pymaImyX BO3IEHCTBUI, Ha 3Tale MPOSKTHPOBa-
HUS 3HAYUTENHHO TIIOBBIIAIOT INAHCHl COXPaHEHHUE
KU3HEH JIIOJIed U KOHCTPYKLMHU 3J1aHusl, KpOME TOTO
CYIIECTBEHHO COKPAIIAIOT pacXojbl, CBSI3aHHbIE C Be-
JICHUEM 3THX Mep B yXKe ITOCTPOEHHBIE COOPYKEHUS.

JuHaMudeckue Bo3AeHCTBUS, BICKYIINE 32 COO0H
HOXap U pa3pyLICHHUs], IBISIOTCS HICTOUHUKOM JOTOJI-
HUTEJIbHBIX OMACHOCTEN U yrpo3 Ajs JtoJieH, 3AaHuN 1
COOpyXeHHH. B cBS3M ¢ 3THMM BO3HHMKaeT HEOOXOAau-
MOCTb CHELMATBHOIO y4eTa 3THX ONacHOCTEH U yrpo3
1, COOTBETCTBEHHO, pa3pabOTKH CIICIMAIBHBIX MEp 3a-
muTel 0T HuX. O0ecIieueHre BEICOKONM OTHECTONKOCTH

U MPOYHOCTH 3/1aHUH M COOPY)KEHHUH SIBJIAIOTCS HEO0O-
XOJUMBIMH MEpaMH 3aIlUThl 0OBEKTOB B ATUX YCIIO-
BUSIX U HEOOXOANMBIMH 3JIEMEHTaMU CHUCTEMBI IIPOTH-
BOJICHCTBHUS Pa3pyLICHUSM.

Takum o6pa3zom, B Hariell pabore ObUT paccMOT-
peH 00mMii HOAXOA M METOIBI aPXUTEKTYPHBIX pelIe-
HUH, CBA3aHHBIX C IOBBIIICHUEM COMPOTHUBISEMOCTH
31aHUH pa3pyLLaOLUM BO3AEHCTBUSIM:

1. TloBblmeHHEe NPOYHOCTHBIX XapaKTEPHCTHK
KOHCTPYKIMH 33 CUET HCIIOJIb30BaHMSA JKEIE300€TOH-
HBIX (hepm, OoJiee MOIITHOTO apMaTypHOTO Kapkaca, Oe-
TOHOB KJ1acca He Huxe B50.

2. IlpumeHeHHe JETKO cOpachIBAEMBIX M JIETKO
Ppa3pyLIAIOIINXCsl KOHCTPYKIHH.

3. VYayumieHue OrHECTOMKOCTU KOHCTPYKIUH C
MIOMOIIBIO YBEJIMYEHUS TEOMETPUUECKUX MOoKa3aTeneit
KOHCTPYKIIMU U TPUMEHEHUs CHelUabHbIX MaTepua-
JIOB.
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PROBLEMS OF IMPROVEMENT OF CENTRAL EMBANKMENT OF VOLGOGRAD

Annomauusn

B ecmamve paccmampusaromes ocnogrvie npobnemsr brazoycmpoiicmea Llenmpanvrotl nabepesicroti Bon-
2ozpada. Ilpusedenvt npumepsl peuteHust , Ha OCHOBe ONbIMA 3aPYOENHCHBIX CIMPAH.

Abstract

The article discusses the main problems of improvement of the central embankment of Volgograd. Examples
of solutions are given, based on the experience of foreign countries.

Knroueswte cnosa: Llenmpanvhas nabepescnas Boneoepada, ucmopus nabepedicnoii, 61a20ycmpoiicmeo,
PeKpeayuontble NPOCMPAHCMEd, 6EPMUKATLHOE 30HUPOBAHUE HADEPEICHDBIX.
Key words: The central embankment of Volgograd, the history of the embankment, landscaping, recrea-

tional spaces, vertical zoning of embankments.

BBenenue.

Hcroprueckn MHOTHE TOpoja BO3BOIWINCH Ha
Oeperax MopeH, peK M IPOYMX BOJOEMOB, KOTOpPHIE
CIy’KMJTM KaK TPaHCHOPTHBIMH MYTSIMH, TaK M UCTOY-
HUKaM# Bojbl. HapaBHe ¢ NMpakTHYECKHM I0JX0J0M
pa3BUBAJIACh M 3CTETUYECKAs COCTABIIIOMIAST — apXH-
TEKTOPBI-TPAJIOCTPOUTENN CTPEMIUIUCh KPacHBO U
KOM(OPTHO 0OPMUTH CITYCKH K BOJIE M MPUOPEIKHBIE
NpoOMeHaJbl Ul TopokaH. ['opojckue HaOepekHbIe
CTAIM CIYXXHUTh «aBAaHCLEHOH ypOaHHCTHYECKOTO Te-
atpa» [1]. CeromHsi ropoicKue HaOEpEIKHBIC U O3elie-
HEHHbIC NPUOPEXKHBIE TEPPUTOPHU UTPAIOT POJIb 30H
peKpeanuu Juis HaceJIeHus, 001a1aoT 0coOOBIMH 3CTe-
THYECKMMH KAa4eCTBAMH U BBITIOJHSIOT BaXKHYIO 03]10-

POBUTENBHYIO (PYHKIHMIO, TaK KaK SBJISIOTCS HCTOUYHH-
KOM 4YHCTOro BO3AyXxa. Takxke HaOepe)KHbIE CO3/1a0T
ONIaronpusTHBIC YCIOBUS [UISl TIEMIEXOIHBIX IPOTYJIOK.
3amuTHBIE 3eJeHbIe KOPHIOPbl M OJM30CTH BOJIHI,
00ecreyrBatoT MPOBETPUBAHHUE TOPOICKON 3aCTPOUKH.
I'oposkaHe BOCIPUHUMAIOT BOJHbIE 00BEKTHI B FOPOJIE
KakK 0cO0YI0 LIEHHOCTh, KOTOpasi yIydlIaeT HACTPOSHHE
1 TIOBBIIIAET KA4EeCTBO KU3HH.

Hcropusi ILlenTpanbHoii HaGepe:xHoii Bouro-
rpaaa.

B xonne XIX Beka BOJDKCKMHA TOPOA CILYXKHI
OonpmmM rpy30BeIM opToM. Ha mecte LleHTpanpHO#
HabepexxHOU Bonrorpana Torna pacrnonaranace Lapu-
LBIHCKAs TIPUCTaHb, CKJIQ/ICKUE TIOMELIEHHsSI U TIOpT, B
KOTOPBIN NPUOBIBAIIN Cy/ia U3 pa3HbIX TopoJoB (puc.1).
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HaGepexxHast He Obl1a OJlaroycTpoeHa B TEUEHHUE
Jonroro BpeMmeHu. B Hauane XX cronerus Ha Hell ce-
JIaTd POBHBIE 3€MJISIHBIE OTKOCHI, @ K MPUCTaHU INPU-
CTpOMJIM JIECTHUIYy M3 aepeBa. Ho u3-3a cuibHOro
onoyHs B 1913 roay Bce 31eMeHTHI 0J1aroycTpoucTBa
npubpexHoi yactu Llapunpiaa Osmm yrepsHsl. [locme
PEBOITIOIIMN TOPOJCKHE BIIACTH IPOBENIN MACIITAOHYIO
PEKOHCTPYKIIHIO HaOEPEIKHOM, B Pe3ylIbTaTe KOTOPOH
TPy30BOI OPT OBLI IIepeAead B apK OTHbIXa. B mo-
CIICBOCHHBIC TOIBI TPHUOPEIKHYIO YacTh HabepexHOI
MIOJTHOCTBIO TEPECTPOIIIN, U OHA MpPEeBPaTHIACh B IIa-
panHblit «Bxoa» B Bonrorpan co croponst Bonru [2].

Cospemennble npodaembl LlenTpasibsHoii Hale-
pesxxHoii Boarorpana.

Bomnpoc 06 ocBoeHHH TPUOPEKHBIX IIPOCTPAHCTB
aKTyaJleH JJIsl BceX NMpUOpEexXHBIX roponos. B Poccun
3a ToCIIeTHHE TOJIbI OBLIO MPOBEJCHO MHOKECTBO IPO-
(hecCHOHANMBHBIX U IMYONUYHBIX OOCY)KICHHH, ITOCBS-
IIEHHBIX JaHHOH npobneme. BeisscHUI0CH, YTO BO MHO-
THX ropojax HaOepexHble 00JalaloT OTPOMHBIM pe-
KpEariMOHHBIM NPUPOJHEIM ITOTCHIINATIOM, KOTOPBIH HE

BCEra HMCIOJIb3yeTCsl B MOJIHOKW Mepe. B wactHOCTH,
Brosb LlenTpansHoit HaGepexHol Bonrorpasa oueHns
MaJIo OJIaroycTpOCHHBIX HPUYAIOB, HE 00YCTPOEHBI
OTPaXAEHUS M MEUIEXOJHbIE JOPOXKKH, HEJOCTaTOUHO
pemén Bonpoc ocBeleHus. B jkapkoe BpeMs rona He
MIPEAYCMOTPEHBI COTHIIE3ANUTHBIE HABECHI B 30HAX OT-
JpIXa ¥ KOHCTPYKIIMH C 3JIEMEHTaMU 3aIUTHI OT Hace-
KOMBIX. B pe3ynbpTare 3TH TEppUTOPUH NCKITIOYEHBI 13
TOPOJCKOHN JKHU3HH, XOTSI IOMUMO TOJB3bI TOPOXKaHaM,
OHM MOTJIH OBl JaBaTh WHBECTUIINH B TOPOJCKOH OFOA-
xet (puc. 2,3). Takke OTCYTCTBYET CHEIHANBHOE T0-
KPBITHE JUIsl BEJIOCHIIEIHBIX JIOPOXKEK, HE MPEIyCMOT-
PEHBI 00BEKTHI JU3aHEPCKOI0 UCKYCCTBA — 3TO IPH-
BOIUT K 3HAUYUTEIHHOMY COKpAILCHUIO >KUTEJEH,
BBIXOASAILIMX Ha MPOTYNKY, TYPUCTOB U OT/IBIXAIOIIUX.
Ha yuacTkax HaOepexHO# OOIIECCTBEHHBIC 30HBI OT-
JIbIXa ¥ PA3BJICUEHUN HE COOTBETCTBYIOT COBPEMEHHBIM
TEHJICHIUSAM, HE PEIICHbI TPAaHCIOPTHBIC NMPOOIEMBI:
HE XBaTacT MapKOBOYHBIX MECT, a JIMHHUIO HaOepEe)KHOH
OT IPOTYJIOYHOH 30HBI OTAEISAET aBTOAOPOTa.

Puc. 2,3

3apy0e:KHbIH ONBIT.

B MHpPOBO#i MpakTHKE CYIIECTBYIOT pa3HOOOpas-
HBI€ CIOCOOBI YCTPOWCTBA PEKPEAMOHHBIX IPO-
crpaHcTB. Hampumep, MOXHO NPUMEHUTH TOPU30H-
TaJlbHOE 30HUPOBAHUE, pacupenensis MOTOKU OTAbIXa-
IOLUX B COOTBETCTBUU C IPUHLUIIOM: OTJbIXAIOLINE —
OmKe K BOJIE, a aBTOMOOWIHN — gajbine. Mimn pemmuTsb

po0JieMy ¢ OMOIIBI0 BEPTHKAIBHOTO 30HHUPOBAHMS,
KOTOPOE TIO3BOJIET PACIPEAENUTh (PyHKIMU MO pas-
HeIM ypoBHAM[3]. Hampumep, B Maapuae npu pexoH-
CTPYKLIUH HaOePEe)KHOH ObLIa MOJHOCTHIO PEOPraHU30-
BaHA CHCTEMa OOLIECTBEHHOI'O TPAHCIIOPTA, OTOK aB-
TOMOOMIIEH COKpaIlleH M OIyIIeH Ha ypOBEHb HHXKE,
YeM 30Ha IpoMeHaja (puc. 4).

B Illanxae B mporiecce peKOHCTPYKIIMK Habepexk-
HBIX PeKH SIHI3BI OBIT BO3BEACH OTPOMHBIN KOMILIEKC,
BHYTPH KOTOPOTO OBIIIM pa3MeIIeHb! Kade 1 Mara3uHebl,

a Ha KpBIIIe PacroiokeHa MporyiodHas 30Ha (puc.5S).
Bo MHorux ropojax EBporbl nonyisipHbl ABYX-spyc-
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Hble HaOepeKHbIE, BEPXHHUI SIPYC KOTOPBIX MpeHa3HA-
4eH s TPAHCIOPTa, a HWXKHUM OMYIIEH K BOJAE U SB-
JISIeTCS peKPEealluOHHON 30HOM /Tl MEeIIEeX0A0B U BEJIOo-
CHIIEIUCTOB, a TaKKe JUId pa3MEIeHus JIETHUX Kade,
rajepedl U ToMy momoOHOW HHGPACTPYKTYphL. s
oOecrieueHns] aKTHUBHOM OOINECTBEHHOM J>KM3HM Ha
HaOEPEKHBIX MOTYT CIYKHTh Pa3IN4HbIC BPEMCHHBIC
WIN TIOCTOSIHHBIE COOPYKCHHS, HAIPUMEpP, MOHTOHbI
WIIM MOCTHL. PacrionoXeHHbIEe Y BOIBI 3AaHHUS JOIKHbI
OBITH OTKPBITHI PEKe, B3aMMOJCHCTBOBAThL ¢ Hel. Ta-
KAM 00pa3oM, OHM CTAaHOBATCS aKIIEHTHBIMH TOYKAMH
cuityaTa HabepexxHoil. Hampumep, omepHbI TeaTp B
Konenrarene nnu Cugnelickas onepa (puc.6). Bonnsrit
00BEKT B TOpO/Ie - IEHHEHIINI TPUPOIHBIA peKpeary-
OHHBII pecypc. [IpaBuiIbHOE €ro HCIOIB30BAHUE 103~
BOJISIET BO3BpalllaTh TOPOAY BIIOXKEHHS OJjaroaaps

TOMY, YTO TEPPUTOPHIO HAOEPEKHOW MOAXOIMT IJIS
MHOTO()YHKIIMOHAJILHOTO MCIIOJIb30BaHUS. DTO MOXET
ObITh (GyHKUMA nuTaHus (yIU4HBIE Kade, 3aKycod-
HBIE), CHOPTHUBHO-pa3BiieKaTesbHas GyHKUus (TULHKA
u OacceliHbl Ha BOJIE, CHOPTUBHBIE IUIOIIA/IKU WIIK TIPO-
KaTHBIE CITy>KOBI) U T. A. [ToMuMo cepBUCHON MHOPa-
CTPYKTYPBI BIOJIb OEPEroB MOTYT PACHOIAraThCs Kyilb-
TypHBIE NPOCTPAHCTBA, ICIOBBIC KBAPTAJIbl M JKUIIBIC
paiionsl. HaGepexHast JeTko MpHBIIEKaeT K ceOe¢ BHHU-
MaHHE MOJIOZEKH, U CTAHOBUTCS TPOCTPAHCTBOM ISt
MHCTAJUALMHA ¥ He()OPMAaNbHBIX BHJOB AKTUBHOCTH.
Hanpuwmep, B Bene rpaddutu crano yacTpio Bu3yaib-
HOro o(opMIIeHHsT HIKHEH HabepexxHoH [lyHalickoro
kaHana (puc. 7).

Puc. 6,7

Taroke B OmaroycTpoiicTBe HAOEPEKHBIX HUTpacT
BaXXHYIO POJIb OCBelieHue. [IpuOpekHast TeppUuTopHs
MOXET M JOJDKHA MCIOJb30BaThCs KPYTIIOCYTOYHO.
I'paMOTHO M KpeaTMBHO pa3pabOTaHHOE OCBEIICHHE
MOXET CTAaThb 06’I>eKTOM HpI/IBHe‘IeHI/IH BHUMaAHUA J1HO-
el

BriBoa.

HabepexxHple MOTYT CTaTh KYJIBTOBBIM MECTOM
JUISL KaXXI0T0 MOKOJIEHUS: Yepe3 ajJbTepHATUBHOE HC-
KYCCTBO, 4epe3 CO3[JaHhe U3alHEPCKUX CPEIOBBIX
00BEKTOB - OHH (HOPMHUPYIOT IIPOCTPAHCTBO, MIPUTATH-
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MATHEMATICS IN LAND MANAGEMENT

Abstract

The article considers the value of mathematics in the field of land management. It is established that embark-
ing on any land management process must first calculate all, to measure, and only then get down to business.
Thus, mathematics and land management are industries that are closely interrelated and constantly affect each

other.
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Modern land management activity intersects with
many areas of mathematical theory, such as: analytical
geometry, mathematical analysis, numerical methods,
linear algebra, mathematical statistics and others.

All the tasks of land surveyors, are always a com-
plex calculation that takes into account the many gov-
ernmental factors that occur at the border of interaction
of two exact Sciences — mathematics and surveying.

However, before you solve any complex prob-
lems, you must first solve simple issues that may face
land management-whether-practice, both professionals
in their activities and beginners.

To solve various problems in land use different
mathematical models [7, p. 18], which allow you to find
the best options for the device area, land management
projects, etc.

Often land surveyors are faced with the problem

2m

when it is necessary to calculate the area of non-stand-
ard size. This is especially true, for example, of workers
defining the boundaries of plots of different sizes and
configurations. Sites in our modern world, due to the
rapid scientific and technological progress, with the in-
creasing scale and complexity of practical tasks, quite
often have a variety of forms: trapezoidal, rounded, rec-
tangular or triangular, in other words, they rarely have
the correct form [3, p.100]. Certain skills of area calcu-
lation are required in such cases. It uses a method of
splitting very complex shapes into simpler ones, and
then counting the total area by summing them. How-
ever, mathematics offers a universal way - it is the cal-
culation of the area through a certain integral, since its
main geometric meaning is that it represents the area of
a curved trapezoid.

Task. It is necessary to calculate the total area of
the non-standard shape (fig. 1)

3m
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Figurel — Non-standard shape plot

Method 1:

1. In order to calculate such a non-standard area, divide it into simple shapes, that is, a rectangle, a square

and a triangle (fig. 2).

5m

3m

3m
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2. Calculate the area of the rectangle (Sy):

™
Figure 2 — The plot of non-standard shape, divided into simple shapes

S:L: a:_'bl

where: S; — the area of a rectangle, m%; a1 — long, M; by — width, .

81:7]1/['2]!/1:14]142

Similarly, we calculate the square area (S2):

S,=3m-3m=9n°

4. Calculate the area of the triangle (Ss) by formula:
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S:

3

a3 ) b3

2

where: S3— the area of a triangle, m2; as u bs — the legs of the triangle, m.

5. =43
2

3

5. Calculate the total area by the formula (1):

=6

S =140 +92° + 6% = 2907

Conclusion: as a result of the division of a complex figure into simpler ones, we were able to calculate the

area of a non-standard area.

But it is not always possible to break complex shapes into simple ones. In such cases, it is better to use a

certain integral in the calculation process.
Method 2:

4

E

Figure 3 — Non-standard shape plot

1. Find the equation AB, where: A (0;2), B (4;5):
x

4

y — 2

3

3
= — X + 2
Y 4

2. Find the equation BC:
Y

3. Find the area through a certain integral:

(o}

. . : a |7
SOABCD:J.[BX—F Zjdx—FdeX:[sx +2Xj +5Xx
4 2 8 0] 4

=6+8+25—-20=29™m"

Conclusion: with the help of a certain integral, we
were able to calculate the area of a non-standard area.

It is undeniable and the fact that mathematical sci-
ence has always influenced the improvement of land
management.

Such definitions of applied mathematics as scale,
units of measurement, approximate calculations were
also used quite proactively in land management works.

On the other hand, land management has always
had an impact on mathematics, because before you start
any land management process, it is always necessary to
calculate and plan everything. This influence contrib-
uted to the development of theoretical and practical
mathematics.

At all times, since ancient times, in the process of

=5

any land management process has always had to seek
help from mathematics.

Among the first to mark the right angles began in
Ancient Egypt. To do this, the ancient Egyptians used
a straight line, 2 pegs and two pieces of rope of the same
length to create a marking. Then the ancient Egyptian
mathematical minds decided to use a large rope, divid-
ing it into twelve segments of equal length. They made
triangles on the ground with three, four, and five sides
of the rope. One angle in such a triangle was straight.
In General, the mathematics and geometry of the an-
cient Egyptians used in the calculation of different fig-
ures: triangles, rectangles, circles, trapezoids, calculat-
ing the volume of some bodies.it should be noted that
in the construction of the pyramids the Egyptians used



16 ARCHITECTURE / «COLLOQUIUM=JOURNAL »# 5(29).2019

simple and primitive mathematics.

Now the use of multiple methods of mathematics
in the fields of land management can be listed for a long
time, which is associated with the creation of complex
models of objects at the present time.

Another of the well — developing modern trends is
mathematical modeling, the main purpose of which is
the study of real world objects on the basis of a mathe-
matical model, and the evaluation of the results [2,
p.85]. The solution of problems in this way is carried
out in stages, starting from the construction of a math-
ematical model, through its study and ending with anal-
ysis [1, p. 42].

For calculations of complex land use and urban
planning objects and systems through time it is required
with the use of computer technology [4, p. 100].

These include linear and nonlinear, dynamic pro-
gramming, optimization techniques, interpolation
methods; and approximation; probabilistic methods,
and more. The use of these methods in land manage-
ment allows to avoid mistakes when carrying out tech-
nological processes, to more intelligently use the re-
sources at minimum cost to achieve more significant
results [6, p. 7].

Thus, all of the above proves that for centuries the
land management and mathematics very intensively in-
fluenced and continue eye-to bind their mutual influ-
ence on each other [5, p. 347]. At the same time, they
again and again set complex tasks, which are then
jointly solved. Therefore, it is impossible to consider
these areas separately from each other, since one sci-
ence is an important complement to another.

But do not go to extremes. Most scientists in the
exact Sciences believe that " Mathematics can solve
everything!". That's not entirely true. It will not answer
philosophical questions, questions of biological Sci-
ences.

It should be remembered that mathematics can
only perform well-formulated tasks. And land survey-
ors, doing their professional work, should use not only
computational mathematical formulas, but also be able
to use its methodological methods, rigor in the evi-
dence, a kind of logic and beauty.
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Environmental issues in the construction of resi-
dential buildings began to pay attention only in recent
years when abruptly switched to a qualitative assess-
ment of construction products [4, p. 766]. First of all,
the question arose of what we build and the finished
building and what are their characteristics in use, the
impact on people and the environment [8, p. 9].

The level of finishing and comfort is increasingly
correlated with biopositive and environmental condi-
tions, and this is due not only to the deterioration of the
environmental characteristics of populated areas, but
also to the introduction of harmful substances into the
living quarters together with poor-quality building ma-
terials, the manifestation of negative effects from the
saturation of the home with various electrical appli-
ances and equipment that do not always meet sanitary
and hygienic norms and standards [7, p.7].

The use of environmentally friendly materials is
not sufficient for the preservation of the environment
[11, p. 77]. The fact that the creation of such materials
are often used technologies that harm nature.

Brick, mineral wool, natural stone and other envi-
ronmentally friendly building materials require large
amounts of energy and resources in the manufacture.
The use of wood as one of the most environmentally
friendly materials, leads to a rapid reduction of forests
on the planet [5, p. 71]. Therefore, the use of wood can
not be called an environmentally friendly approach to
construction.

Straw is more interesting, affordable, eco-friendly,
food-grade, biodegradable material [3, p. 23]. To obtain
construction elements made of this material, which
largely goes to waste, makes it very relevant [2, p. 114].

In the construction of houses using building ele-
ments (straw bales, straw) leads to economic effi-
ciency, energy efficiency, and sustainability of housing
areas [10, p. 75].

Construction elements of straw can significantly
save on heating the house, because the thermal conduc-
tivity of straw (0.050-0.065) is 4 times lower than that
of wood (0.18-0.23), and 7 times lower than that of
brick (0.56-0.7).

Straw panels with a thickness of 25 cm thermal
conductivity equal to 0.8 m. the walls of wood and a 1.8
m brick walls. In this case, the construction elements of
straw have a noise absorption coefficient of 0.9 (at a
maximum value of 1).

Construction elements made of straw pressed so
much that there is no air, which is needed for combus-
tion, and a binding element contributes to the increase
of fire resistance [1, p. 28].

And this decision leads to the creation of technol-
ogy with a constructive technological parameters for
manufacturing of building elements with specified re-
quirements [6, p. 347]. The development of fundamen-
tally new technological, constructive-regime parame-
ters of the process of production of food-grade, biode-
gradable, energy-saving building elements is one of the
main ways of increasing environmentally friendly,
food-grade, biodegradable comfortable living condi-
tions of the population [9, p.45].

The relevance of the development of the produc-
tion of building elements is due to the need to address
a number of socio-economic problems, such as reduc-
ing the cost of construction material; increasing the
economic efficiency of construction production based
on the integrated use of raw straw.
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INTERACTION OF MICROWAVE RADIATION WITH DIELECTRICS

Abstract

The paper deals with the propagation of electromagnetic radiation in various dielectric substances. Formulas
for calculating the distribution of electromagnetic waves with different radiation conductivity are also given.
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The effect of microwave waves on dielectric ma-
terials is due to the fact that under the influence of the
electric component of the electromagnetic wave, the
polarization of the material occurs — a phenomenon di-
rectly related to the atomic structure of the substance.
Taking a humber of assumptions, this process can be
represented as follows: it is known that any atom of a
substance consists of a nucleus and an electron shell,
the sum of charges of which is zero. Atoms combine to
form molecules polar or nonpolar. In nonpolar mole-
cules positive and negative charges are equal to each
other, so their dipole moment is zero, polar molecules
have a dipole moment. Under the influence of the elec-
tromagnetic field in nonpolar molecules appears dipole
moment, oriented along the lines of force of the elec-
tromagnetic field as a result of the rearrangement of the
negative and positive. This type of polarization is called
electronic polarization.

In electron polarization, the relaxation time (10
1610724 s) is much less than the period of oscillation of
electromagnetic radiation of the microwave range (10
12+-109 s), so the contribution of this component to mi-
crowave heating of the material can sometimes be ne-
glected.

In polar molecules under the action of an external
electromagnetic field arbitrarily oriented dipole mo-
ment of molecules is oriented in a certain way, resulting
in orientation polarization. It is known that orientation
polarization is always accompanied by electron polari-
zation. [1]

Orientation polarization makes a significant con-
tribution to the process of ultra-high-frequency heating,
since the oscillation period of the electromagnetic field
of the microwave range is approximately equal to the
relaxation time of orientation polarization (10-*3+107

S).

Such physical processes most often occur in liquid
and gaseous materials. In solids, polarization has some
differences in that electromagnetic radiation interacts
with positively and negatively charged ions located in
the nodes of the crystal lattice of the substance, but the
polarization process remains the same.

For the analysis of polarization processes, the con-
cept of "electromagnetic displacement vector" is intro-
duced, considering that the value of the dipole moment
induced by the electromagnetic field is proportional to
the electric field intensity [2]:

D = EoE+£okE = 80E+Pi = goE(l +k) = SaE(l)

where D — the electric displacement vector;

go — electrical constant, gy = 10°%/36m;

E — electric field strength;

k — dielectric susceptibility of the material;

Pi - value of induced dipole moment;

€, — the absolute permittivity of the material.

Along with &, the relative permittivity ¢ associ-
ated with the ¢, ratio is often introduced:

€q = &E @

In connection with the above, the relative permit-
tivity can be considered one of the main characteristics
of dielectric materials when exposed to electromagnetic
radiation.

Any electromagnetic field propagating in space is
called an electromagnetic wave, which can be harmonic
if the vectors of the electric and magnetic fields of the
electromagnetic wave change over time according to
the harmonic law.

At any point in space at a certain time, the compo-
nents of the harmonic wave field vectors have charac-
teristic amplitudes and phase oscillations. The surface
in which the components of the field vectors change in
phase is called the phase front. If the surface compo-
nents of the field vectors have equal amplitudes, it is
the surface of equal amplitudes. [3]

Electromagnetic waves are often classified by the
type of the surface of equal phases, and they are flat,
cylindrical, spherical, etc. Protozoa are considered to be
plane waves, which is a surface of equal phases, i.e.
parallel to the plane. A wave is considered homogene-
ous if the surfaces of equal amplitudes of a plane wave
coincide with the surfaces of equal phases, in it the vec-
tors of electric and magnetic fields are perpendicular to
the phase front of this wave, which coincides with the
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direction of its motion and change in space in mutually
perpendicular directions.

An inhomogeneous plane wave is a wave in which
the surfaces of equal amplitudes are not plane and do
not coincide with the surfaces of equal phases. Genera-
tors of plane waves do not exist in nature, and therefore
can not exist plane waves. All the real generators lo-
cated at distances much greater than their linear dimen-
sions, creating spherical waves. Under some assump-
tions, a limited area of the sphere in a limited space can
be considered flat, and hence the electromagnetic wave
can be considered flat if it is at a sufficient distance
from this emitter. In addition, any electromagnetic
wave can be represented as a sum of elementary plane
waves to simplify the analysis. [4]

The following formulas characterize the propaga-
tion of plane electromagnetic waves in a homogeneous
isotropic material with conductivity equal to or differ-
ent from zero.

For homogeneous isotropic material with specific
conductivity of dielectrics equal to zero y=0:

phase velocity is the velocity of movement of the
wave coordinate, which has a constant phase of oscilla-
tory motion, in space along a given direction [2]

14
v(l) - v ﬂzfa (3)
wavelength
2= (4)

For inhomogeneous isotropic material with spe-
cific conductivity y not equal to zero y#0, the following
expressions are applicable:

phase coefficient B, which determines the change
of the wave phase as it propagates

_ tg?s
B = w\/la&q (1 + T) (1.5)
attenuation coefficient a, which determines the at-
tenuation of the wave as it propagates

_ w'tgs\/ Hata (6)
2

where w = 27f;
phase velocity of a plane wave v,

25
= g~ 175 O
wavelength
2
A= ’;—0(1 ) )

It follows from the above relations that the param-
eters of the wave (B, A, vp) propagating in an inhomo-
geneous isotropic material practically do not differ
from the parameters in a homogeneous isotropic mate-
rial at the same values of the dielectric and magnetic
permittivity of the material. The attenuation coefficient
a is a small value and in the first approximation it is
considered independent of the frequency.

Spherical waves are physically realizable in con-
trast to plane waves, which are mathematical abstrac-
tion, and can propagate in free space (e=1, p=1).

The General expression for a spherical wave can
be written as [5]:

sin®

— cos (r — E) 9

C=Cp

where Cm — the amplitude of any component of an
electromagnetic wave;

r — the distance to the observation point from the
origin of the spherical coordinate system;

©® — the angular coordinate of the spherical coordi-
nate system;

o — the circular frequency of the wave process;

v — the speed of propagation of the wave process;

T —time.

At the given values of the circular frequency and
time, the oscillation phase depends only on the dis-
tance. consequently, the surfaces of equal phases de-
pend on the radius of the sphere r. The surface of equal
amplitudes will be constant at sin®/r=const, i.e. the cur-
vature of this surface depends on the angle ®. The sur-
faces of equal phases and equal amplitudes of the spher-
ical wave will not coincide, which means that the spher-
ical wave is inhomogeneous. [6]
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This article provides detailed information on the formulation of algorithmic culture and activity in Azerbaijan
secondary schools . Various stages of algorithmic forming are listed. Also, algorithmic activity has been shown to
interact with the teaching activity for algorithmic behavioral habits.

Key words : algorithmic activity, algorithmic culture, algorithmic habits

The solution to algorithmic culture plays an im-
portant role in both practical and theoretical activities.
During doing any activities and for accomplishment
this tasks (to prepare, to build, to discover, to write lit-
erate, to investigate the causes of the events, etc.)
schoolchildren need main logical, physical, chemical,
grammatical, etc abilities. The issue solution, in turn,
requires thinking ability. That's why the ability to de-
velop thinking skills in the field of education provides
them with theoretical and practical preparation. But this
is a problem here. The issues that people have solved
throughout their lives are quite different. All of these
issues cannot be studied at school. At the same time,
schoolchildren should adapt to the solution of the most
diverse issues that will be encountered in the future.
This can be done only in the following ways :

1. By exploring common methods of approach to
any issue

2. By ensuring the formation of cognitive methods
of general activity.

The main objective of the school is to formulate
general methods of cognition and activity. It should
also be noted that the formation of thinking methods is
one of the most important channels for the development
of the general development of the students and their
logical skills. Therefore, shaping the thinking methods
in the teaching of separate disciplines, the greater is the

intellectual competence and abilities of students, the
higher will be intellectual, practical and theoretical de-
velopment.

At present, the most important direction in the
teaching of mathematical concepts in Azerbaijan sec-
ondary schools is to explore ways of using information
technology in modern society. Algorithmic culture is an
integral part of mathematical culture that allows for the
conception of algorithms.

With the development of information technology,
a unified algorithmic line of education is more effec-
tive. It is difficult to imagine how important the algo-
rithmic direction of education is in solving the problem
of interdisciplinary communication in pupils' speciali-
zation.

There are various definitions of the concept of al-
gorithmic activity:

v' Algorithmic activity is a teaching activity
that provides step-by-step implementation of algorithm
instructions.

v' Algorithmic activity is a purposeful activity
aimed at creating, understanding, and modifying algo-
rithms.

v' Algorithmic action is a set of actions per-
formed on the algorithmic description.

Thus, in algorithmic action, we will comprehend
the amount of algorithmic actions performed.
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Educational activity

A

Algorithmic activity

Algorithmic ac-
tion in working

Algorithmic ac-
tion in working
with theorems

Algorithmic ac-
tion in working
with rules

Algorithmic ac-
tion in working
with instructions

Algorithmic ac-
tion in working

with concepts

with problems

The formation of algorithmic culture in teaching
of mathematical problems covers the following stages:

1. Study of algorithm and its properties.

2. Using language as a tool in algorithms.

3. Handling software and algorithm writing tools.

4. Determination of algorithmic nature of mathe-
matical methods

For the formation of algorithmic culture, the fol-
lowing system should be used:

1. Teaching mathematical concepts should be or-
ganized so that the students form a correct idea of the
algorithmic nature of mathematical methods. This
means that the student can obtain pieces, object, or al-
gorithmically depending on the outcome, nature, and
practical value of the problem.

2. The method of teaching mathematical problems
aimed at the formation of algorithmic culture covers all
the elements of algorithmation in a particular system.
In this case, the use of different methods in the algo-
rithms' description should be justified by methodology.
The use of algorithms as auxiliary tools (a solution
scheme for some issues, algorithm of new concepts) is
particularly effective.

3. In the learning process, students should be able
to define the concept of algorithm, the rules for compil-
ing algorithms and the correctness of the implementa-
tion of algorithms.

4. The concept of algorithm, algorithm's compila-
tion languages, not only improves the effectiveness of
teaching mathematical issues, but also is one of the
main objectives of teaching in general. The practical
solution of this problem is through the formulation of
algorithmic thinking in the cognitive process (during
the study period) and the application of computer-based
solution methods.

Algorithmic activity training can be divided into 2
types:

- Get acquainted with current algorithms;

- Establishing a problematic situation for students
to develop their ability to create and apply the necessary
algorithms;

These methods are not mutually exclusive. Addi-
tionally, if these two methods are combined, algorithms
are more successful.
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SIMPLIFICATION OF RECORDING OF ELEMENTS OF UNLIMITED MATRIX WHEN SOLVING
THE PROBLEMS OF LINEAR PROGRAMMING

Annomauusn

B cmamve npednazaemcs memoouxa ynpowenno2o npeocmasienus paspedcenHvix Mampuy O0jis UCHOIb30-
8aHUs NPU peweHul 3a0ay TUHelno20 npozpammuposanus. Cymb MemoouKu 0CHOBAHA HA HEOOXOOUMOCIU yiemd
MONIbKO HEHYeGblX JIeMeHMOo8 Mampuybl. FIcnonwb3068anbl 603MOACHOCIU CIMPYKIMYPbL — CJIOACHO20 MURA OAHHbIX

A3bIKa npocpammuposanus C++.
Abstract

The article proposes a method of simplified representation of sparse matrices for use in solving linear pro-
gramming problems. The essence of the methodology is based on the need to take into account only non-zero
elements of the matrix. The features of the structure are used - a complex data type of the C ++ programming

language.

Knroueente cnoea: 3aoaua muneiinoz2o npocpaAmMMUpoOBanrusl, pa3pestcCennas mampuya, nepementvle u oepanu-
yeHus 3a0a4u, yenesds QYHKYUs, MAMPUYA UCXOOHBIX OAHHBIX, CIPYKMYPA KAK MUn OaHHbIX.
Key words: linear programming problem, sparse matrix, task variables and constraints, objective function,

input data matrix, structure as a data type.

3ajaya JIMHEHHOrO IMPOrpaMMHUPOBaHMsS Npe.-
CTaBjsieT co0OM ONTHMH3ALMOHHYIO 3aa4y, COCTOs-
IIYO M3 CUCTEMBbI JINHEHHBIX ypaBHEHUH U HEPABEHCTB,
JIOTIOTHEHHOM CTPOKOIi 1eneBoil pyHknuu. B kagecTre
IpUMepa paccMOTPUM 3ajady ¢ 29—10 IepeMeHHbIMHU
(X1 ... X29) 1 19—10 OrpaHUYCHUSIMU U PELIAEMAsi HA MH-
HumyM [ 1, crp. 164-169].

OrpaHu4eHus 3aJa4un:

1) 360 x1+ 257 x2 + 206 x3 = 360

2) 158 x4+ 97 x5 + 90 x¢ = 158

3) 144 x7+94xg+ 71 x9=187

4) 418 x10 + 259 x11 + 238 x12 = 238

5) 270 x13+ 193 x14 + 154 x15 = 541

6) 105 x16 + 84 x17 + 59 x153 = 165

7) 22 X194+ 20 x20+ 16 x21 = 40

8) xitxatxrtxp—x2<2

9) Xt Xs+Xg+Xi—Xe3<2

10) Xs+ X+ Xo+Xiz—Xaa<1

11) 21 x;+18 X+ 15 X3 — X5 < 30

12) 2X4+Xs+Xe+2X7+Xg+ Xo—Xo6< 3
13) 3Xw+2Xu+Xe—Xr<1

14)  Xu3+ X16 + X19— Xo2 < 2

15)  Xua + X17 + Xo0 — Xo3 < 2

16) X5+ Xis+ X1 —Xu <1

17) 21 Xq3 + 18 X14 + 15 X15 — X25 < 30

18) 3 X1+ 2 X17 + X1 — X8 < 2

19)  2Xio+ X0+ X1 — X9 <1

eneras pyHKITHS:

X1+ Xo+ X3+ Xg+ Xs+ Xe+ X7+ Xg+ Xg + X0 + X11
+ X12 + X13 +X14 + X15 +X16 + X17 + X138 + X19 + X0 + Xo1 +
X22 + Xo3 + Xoa + Xo5 + Xog + Xo7 + Xog + Xo9 = Min

s peniennst moJoOHOM 3a1a4u TMHEHHOTO TIPO-
TpaMMHUPOBAaHUS C TOMOIIBI0 CHMIDIEKCHOTO METOIa
TOTOBHTCSI MaTPHUIIA MCXOJHBIX TaHHBIX C pa3MepaMu
20 Ha 30 (cTpPOKM MaTpHIBl — OTPAHUYCHUS 3adaduil
IUTFOC CTPOKA IeNIeBON (DYHKIIUHU; CTOJIOIBI MATPHIIBI —
TIepeMeHHbIE 3aJaull IUII0C CTOJI0er CBOOOIHBIX dJje-
HOB):

1) 360 257206 000000000000000000
00000000=360

2)000158979000000000000000000
000000=158

3)000000144947100000000000000
000000=187

4)000000000418259238000000000
00000000=238

5)000000000000270193154000000
00000000=541

6)000000000000000105845300000
000000=165

7)00000000000000000022201600
000000=40

8)100100100100000000000-1000
0000<2
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9)0100100100100000000000-100
0000<2

10)00100100100100000000000-1
00000<1

11)21181500000000000000000000
0-10000<30

12)0002112120000000000000000
-1000<3

13)0000000003210000000000000
0-100<1

14)000000000000100100100-100
00000<2

15)0000000000000100100100-10
000002

16)00000000000000100100100-12
0ooo0<1

17)00000000000021181500000000
0-10000<30

18)0000000000000003210000000
00-10<2

19)0000000000000000002110000
000-1<1

2001111111111111111111111111
1111~ min

[osicrenne: ko3 dUIMEHTH TeneBol QyHKIIH
JUTS yIOOCTBA 3aITMCH 3aMCHEHBI Ha SIHHUIIBI.

Kax BuaHO M3 mpumMepa, MaTpulla SBISETCS pa3-
PeKeHHOH, T.c. B HEl COIEPKUTCS OOJIBIIOE KOJIHYe-
CTBO HYJIEBBIX 3JeMeHTOB. OueBHIHO, (aKTop paspe-
JKeHHOCTH MaTpUIIBI CO3/1aeT OIpe/esieHHbIe Heya00-
CTBa MPHU BBOJIE UCXOHBIX JAHHBIX B KOMIBIOTEPHYIO
MPOTPaMMY JUTS PELICHUS 3a1a4H.

Hamu nmpennararoTcst BOSMOKHOCTH CTPYKTYPBI —
CJIO)KHOTO THUIMA IAaHHBIX S3BIKAa IMPOTPAMMHPOBAHUS
C++[2, ctp. 73], 1t ynpouieHust peICcTaBIeHUs pas3-
pexxeHHBIX Matpull. CyThb METOIMKH OCHOBaHa Ha
HEOOXOJIMMOCTH y4eTa TOJIBKO HEHYJIEBBIX JIEMEHTOB
MaTpuibl. s 3TOr0 BBOJWM TMOHSTHE MOPSAKOBBIN
HOMEp WJIM HHAEKC HEHYJIeBOro 3jeMeHTa. Crenaem
JIONTyIIIEHHE: TeKYyIasi CTPOKAa MaTPHIIBI — 3TO COBOKYTI-
HOCTB 3JIEMEHTOB THIIA CTPYKTYPbI, KOMIIOHEHTaMH KO-
TOPOH SBJISIFOTCSL:

a) 3HAYCHHE JIEMEHTA (THII JaHHBIX — BEIIECTBECH-
HBIH);

0) TOpPSIIKOBBI HOMEp (MHAEKC) NAHHOTO 3Jie-
MEHTa (THUII JaHHBIX — I[EJIOYUCIICHHBIN).

T.e. KaXAbI HEHYJIEBON 3JEMEHT MaTpHULIbl OMH-
ChIBa€M C OMOIIbIO TUIIA TAHHBIX CTPYKTYPHI C IBYMS
KOMIIOHEHTaMU: 3HAUEHHE DJIEMEHTA U €ro MOPSIKO-
BBIi HOMep. J[J1s1 JMydmiero BHU3yaJdbHOTO BOCTIPHUSITHS
nHPOpMaMU HEOOXOAMMO MPETyCMOTPETh HEKOTO-
PpbIil CUMBOJIBHBIN 3HAK JIJISl pa3esIeHUs 3HAaUCHUS dJie-
MEHTa OT ero MOPSIKOBOTO HOMepa (MHAEKCa), K MpH-
Mepy JIBOETOYHE « : ». Torma HeoOXOJAUMO BBECTH B
npeagaraeMyro CTpyKTypy AaHHBIX €lle OAUH KOMIIO-
HEHT KaK CUMBOJI pa3eieHus!.

C yueroM M3JI0KEHHOT'O, THUIl JaHHBIX C WICHTH-
¢buxatopom elem kax

CTPYKTYPY MOXHO MPEICTABUTH CIEIYIOLINM 00-
pasom:

struct elem

float coef; // 3naueHne HEHYIEBOTO DIIEMEHTA

char znak; // paznenurenbHbIi CHMBOI
int koord; // uniexc HeHyIEBOTrO IEMEHTA

I3

ITo mpeanaraeMoil METOJVMKE OTpaHUYECHUE BHIA
360 x1 + 257 x2 + 206 x3 = 360 MoxHO OyneT mpeacTa-
BHUTH (B YIIPOIIEHHOM BHUJIE) KaK:

360:1257:2206:3=360

[TompoOyem ycoBepIIeHCTBOBATH METOIHKY. J1Jist
9TO# LIeJIH aHAIM3UPYEM BO3MOKHBIC BAPUAHTBI MPE/I-
CTaBJICHHsI HCHYJICBBIX 3JIEMEHTOB B MaTpHIIE.

Bapuanr a): HeHyJIeBbIe JIEMEHTBI PACIIOI0KEHBI
B HayaJle CTPOKH M MAYT APYT 3a Apyrom Oe3 pazpbiBa
(mampumep, orpanuueHue 1).

BapuasT 6): HeHyeBbIE JIEMEHTHI PACIIOI0KEHEI
B CTPOKE MPOU3BOJILHO, HO HET Pa3phiBa MEXKIYy HUMHU
(mampumep, orpaHuueHue 4).

BapuaHT B): HEHyJIEBbIE JIEMEHTHI PACIIOJIOKEHEI
MIPOM3BOJILHO M C Pa3phIBOM (HAMPHUMED, OrPAHUUCHHE
15).

B ciy4yae a) HET HEOOXOAUMOCTH B KOMITOHEHTE
JIAHHBIX KaK MHJAEKC deMenTa. [Iporpamma cama mo-
JKET Pacro3HaTh MOJOOHYIO CUTYALUIO, HAIPUMED IO
MIPU3HAKY OTCYTCTBUSI Pa3leNIUTENBHOIO CHMBOJa. B
TaKOM CJIydae MHJEKC TEKYIIEro 3JEeMEeHTa PaBeH ero
MOPSIIKOBOMY HOMEpPY B CTPOKe — orpaHuyenus. [Ipu-
3HAKOM KOHIIa CUMTHIBAEMOI'O DsJa HEHYJEBBIX 3Je-
MEHTOB MOXET CIYXKHUTb JIF000M CHMBOJI, HAITPUMED « /
» (cmaur). Torma mepBoe orpaHHYEHHE 3a7jaud MOXKHO
OBLTO OBI IPEACTABUTH KaK:

360 257206/ =360

B ciy4yae 0) uHAEKC HEHYJIEBOTO 3JIEMEHTa Mart-
PHIIBI CIIETyET yKa3aTh TOJIBKO HEPBOMY JIEMEHTY:

4) 418 : 10 259 238/ = 238

B ciydae B) BCce HEHYJIEBbIC 3JIEMEHTBI MATPHIIBI
YKa3bIBAIOTCS C MHICKCAMHU:

15) 1:14 1:17 1:20-1:23/ < 2

Takum 006pazoM, HCXOAHYIO MaTPHUILY MOXKHO Oy-
JIeT 3aMucaTh B YIPOIIEHHOM BHJE, T.€. 0€3 HYJIEBBIX
9JIEMEHTOB, CIEAYIOIIMM 00pa3oM:

1) 360 257 206/ = 360

2) 158:4 97 90/ = 158

3) 144:794 71/ = 187

4) 418:10 259 238/ = 238

5) 270:13 193 154/ = 541

6) 105:16 84 53/ = 165

7) 22:19 20 16/ = 40

8)11:41:71:10-1:22/ <2

9)1:21:51:81:11-1:23/ <2

10)1:31:61:91:12 -1:24/ <1

11) 2118 15-1:25/ < 30

12)2:411212-1:26/ <3

13)3:1021-1:27/<1

14)1:131:16 1:119 -1:22/ < 2

15) 1:14 1:17 1:20 -1:23/ < 2

16) 1:151:18 1:21 -1:24/ <1

17) 21:1318 15-1:25/ < 30

18)3:1621-1:28/<2

19)2:1911-1:29<1

2001111111111111111111111111
1111 - min

T.e., roToBHUTCSI HAOOP CTPOK, MPAKTHYECKH IO-
BTOPSIIOIIMA UCXOJHYIO CHCTEMY JIMHEHHBIX ypaBHE-
HUI ¥ HEPaBEHCTB. 3aTeM U3 THX JAaHHBIX CO3/AeTCs
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TEKCTOBBIM (paiiyl ¢ MOMOIIBI0 HEPOPMATUPYIOIIETO
TEKCTOBOT0 pemaktopa. Jlamee, HE0OXOIUMO HMETh
KOMIIBIOTCPHYIO TPpOrpaMMy JJid CHUTBIBAHUA JaHHBIX
N3 YIIOMSIHYTOI'O TCKCTOBOT'O (baﬁna 1 BOCCTAaHOBJICHUS
MOJIHOLIEHHOM MCXOAHON MaTpuIlbl pazmepom 20 Ha 30.

ANTOpUTM, pPEATU3YIOIINI H3JI0XKEHHYI0 METO-
UKy HaMd 0(OpMIIEH B BHJI€ IIPOTPaMMHOTO MOAYIIS
Ha si3p1ke C++ u ycnenrHo anpoOupoBana. [Iporpamma
CUHTBHIBAaET W3 TEKCTOBOTO (paima yMpoOIIEHHYIO MaT-
pUILy JaHHBIX (KaK COBOKYITHOCTH JaHHBIX THIIA CTPYK-
TYpHI), TIPH 3TOM TEKCTOBBIN (ailll ¢ JaHHBIMH pac-
CMaTpUBaACTCA KakK (bai/’m JaHHBIX ITIOCJICAO0BATCIIBHOI'O
JAocTyna. PeByJ’ILTaTOM paGOTLI IporpaMMhbl ABJIACTCS
MOJHOUCHHAasA MaTpulla UCXOAHBIX JaHHBIX,

HeO6XO)II/IMa$I JUIA peUICHUs 3aaadun JIMHEHHOTO
nporpaMMmupoBanus. Huxe

NPUBOJUTCS TEKCT MPOTrPAMMHOIO MOIYJISA.

/| C++ ITPOI'PAMMA.

/I ®AWUJ JAHHBIX '"file.dat" 3APAHEE
CO3JAETCS TEKCTOBBIM // PEIAKTOPOM
BJIOKHOT o HPEJJIATAEMOM
METOJMKE.

/I JAHHAS IIPOI'PAMMA CUYUTBIBAET
JTAHHBIE U3 ®AMJIA U

/I BOCCTAHABJIMBAET MCXOJHYIO
MATPHULLY.

#include <fstream.h>

#include <iostream.h>

#include <clx.h>

#include <stdlib.h>

#include <math.h>

using namespace std;

inti,j,mn;

float s[30][30];

char og[30][30];

struct elem

{

int nomer;

char simwol;

float coef;

char znak;

int koord;

b

elem a;

ifstream in_file(**file.dat");

main()

{

system(*'chcp 1251>nul™);

in_file>>m>>n;

for(i=1; i<=m;
s[i][]1=0;

for(i=1; i<=m; i++)

{

J=0;

in_file>>a.nomer>>a.simwol;

tl: j=j+1;
in_file>>a.coef>>a.znak;

i++) for(j=1; j<=n; j++)

if(a.znak==":")

in_file>>a.koord>>a.znak;
j=a.koord;

}

s[i][j]=a.coef;
if((j<n-1)&&(a.znak=="+") goto t1;
in_file>>og[i]>>s[i][n];

cout<<"Marpuua "'<<m<<" na "'<<n<<endl;
for(i=1; i<=m; i++)

{

cout<<i<<™) "

for(j=1; j<=n-1; j++) cout<<s[i][jI<<" "";
cout<<og[i]<<" "'<<s[i][n]<<endl;

in_file.close();

cout<<endI<<"lsisi MPOAOJKEHUS] HAKMHTE
Mooy kiaasumy''<<endl;

system(**pause>nul');

return 0;

}

OtMeuaeM, 4TO INEpBOHAYalbHas BEPCUSI IPO-
rpaMmbl ObuTa HamkcaHa Ha s3bike Pascal. B C++ Bep-
CHIO TIPOTPaMMBbl BHECEHBI HEKOTOPBIE H3MEHEHHS, YTO
00BSICHAM Ha IpUMEpe.

IIpumep—3amaua ¢ 3-Ms OorpaHHUEHHMSIMHU (ILITIOC
ueneBass QyHKIMs) U 4-Ms IepeMEHHBIMHU (TUTIOC CBO-
OOJTHBIC WJICHBI).

45

1) 15.4+ 45.78+ 4.7+ 8.9 > 360

2)4.4:2/ > 158

3) 4.7+ 6.8:3+ 9.8 < 541

4) 1.1+ 2+ 2.5/ max 0

B texcToBOM (aiiie ¢ MICXOAHBIMH TAHHBIMHU (151
C++ Bepcuu porpamMmbl) K JII0OOMY DJIEMEHTY CTPOKH
MaTpuipl (KpoMe IOCIEAHEro AJIEMEHTa CTPOKH) I0-
OapiseTcs 3Hak iroc (+) wim 3Hak ¢ (/). 3Hak (+)
O3HAYaeT, YTO EIle HE HACTYNWJI KOHEIl 3JIEMEHTOB
JIaHHOU cTpokHu (B Bepcuu Ha si3bike Pascal dynkuuio
moT0OHOTO MPHU3HAKA BHIMOJHST Tpober). UTo o3Ha-
gaeT cyaml (/) MBI 3HaeM.

Eme. Crimcok 351eMeHTOB CTPYKTYPBI JOTIOTHHIIH
HOPSIJIKOBBIM HOMEPOM CTPOKH MaTpHIIbI (TlepeMeHHast
[IEJIOT0 THIA) M 3HAKOM «3aKpBIBAIOIIAsICS CKOOKa»
(CMMBOJIBHBIH THII, AJISI JIy4ILIEr0 BOCIPHATHS HOMEpa
CTPOKH).
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Annomauusn

Cospemennvie UHGOPpMAYUOHHBIE MEXHOL02UU DIEKMPOHHOL0 OOCIYHCUBAHUS KIUECHINOE NO360IOM ABMO-
Mamu3uposams MHo2Ue NPOYeccsl, CEA3AHHbIE C PA3GUMUEM COBPEMEHHBIX OP2aAHUAYUL U OKA3AHUEM NOb3064-
menam pasnuunelx 6u00g ycaye. Cozdasaemvle 0iisl 2M020 UHPOPMAYUOHHbBIE CUCTEMbL ABIOMATNUSUPYIOM NPO-

Yyeccovl nNoUCKa HOBbLX KIUEHNMOE6.
Abstract

Modern information technologies of electronic customer service allow automating many processes related to
the development of modern organizations and providing users with various types of services. The information
systems created for this purpose automate the processes of finding new customers.

Knrouesvie cnosa: snexmponnas mopeoens, ungopmayuonnvie mexuworoeuu (UT), unmepnem, eeb-caim,

KoMnviomep, Kubepnpocmpancmeo.

Key words: e-commerce; information technology (IT); the internet, website; computer; cyberspace.

Bsenenue

CoBpeMEHHBI MHpP CTPEMHUTCS OCYILECTBIIATh
CBOIO JICATECIFHOCTh C HANMEHBIIUMH 3aTpaTaMu, Bpe-
MEHEM H ¢ MAaKCUMAaIbHOU 3 PeKTUBHOCTRIO. [ToaToMy
OpTaHU3AINH U JIOU MPECICIYIOT OOIIYIO e - BBI-
COKYIO peHTa0enbHOCTh. C 3TOH LEThI0 COBPEMEHHOE
00IIIeCTBO HAayaJl0 aKTUBHO HCIIONIF30BaTh MHTEPHET-
MPOCTPAHCTBO.

Wudpacrpykrypa  kubeprpocrpaHcTBa A
KYIUTH-TIPOIa’KH U IIPENOCTABIICHUS YCIIYyT KOMITAHUSAM
1 Mara3mHaMm, a TakKK€ UHTCPHET-TOPTOBJIA MMO3BOJIAIOT
KJIMEHTaM OCYIIECTBIATh OUCK MH(OPMAIK U HpH-
o0peTaTh TOBaphl U YCIYTH Yepe3 HENOCPEICTBEHHYIO
CBSI3b C HHTEPHET-Mara3uHaMH.

B Hacrosmee Bpems MIHTepHET sIBIsICTCS BaXKHBIM
KaHAJIOM B MapKeTHHTE M peKiiame Ojaromaps cBOei
CHIOCOOHOCTH CHIDKEHUS 3aTpar W JITKOTO JOCTyIa K
OHJIalH-cepBUCcaM. Kpome Toro, pekiamMomaTeld Mo-
TyT OECHPEIATCTBEHHO MOJIYYUTh JOCTYI K HECKOJb-
KUM IIOJIB30BATCIIAM OJHOBPEMCHHO M IMOJAJACPKMUBATH
C HUMHU CBA3b Ha JJIUTCIBHOM IPOMEKYTKE BPCMCHH.
Men(ay TEM JIIOAU CTPEMATCA MAaKCUMU3UPOBATH CBOU
WHBECTUIIMH B 3Ty Kareropuio. Co BpeMeHeM ObLIO
MPOBEJICHO HECKOJIbKO Pa3IMYHBIX HCCIEIOBaHUI M
pa3paboTaHbl peKJIaMHbIE MOJEIH, OCHOBAaHHBIE Ha
TOM, Kak JIFOJW IMOHWMAIOT WHTCPHET-PEKIIaMy M Kak
OHHU K HE# OTHOCSTCS. HH3Kas CTOMMOCTH U BBICOKAS
3(h(GEeKTUBHOCTh ~ MHTEPHET-PEKIIAMBI  YBEIHYMIIA
00bEM 3aIpocoB Ha ee pa3MeleHUE B KHOepIpOCTpaH-
CTBE CITYCTS HETIPOAOJDKUTEIHHOE BpEMsI.

OO0nacTh NMPUMEHEHHS HHTEPHET-PEKIIaAMBbI YBEIIH-
YHUBACTCA, IOTOMY YTO KIMEHTHI IPOBOJAAT MHOT'O BpEC-
MCHHU B UHTCPHETEC 3a NIEPCOHATIbHBIMU KOMITBIOTEpaMU
WJIU UCTIONB3YIOT Ipyrue yctporcrea. Kpome Toro, uz-
3a KOHKYpEHIMH BeO-caiiToB 1 oOmimst nHGopManyu B
KHOEpPIPOCTPAHCTBE UIA TPHUBJICUCHHUS KIHUCHTOB K

3JIEKTPOHHOH TOPTOBJIE UCIIONB3YIOTCS Pa3IMYHBIE Me-
TOJIBI ¥, BO3MOYKHO, YpEe3MEpHBIE.

DNEeKTpOHHAS KOMMEPIHUS

DJNeKTpOHHAs KOMMEPIHA - 3TO TMpOIecc IIo-
KYIIKH, TPOJaKH WM 0OMEHa TOBapaMH, yCIyraMu U
nHpOpManuel depe3 KOMIBIOTEPHBIC CETH U HHTEp-
HeT. MHTepHeT-IONUHT - 3TO CIIOCO0 CIKOHOMHTH
BpeMsI ITOKYITKA TI0 CPABHEHHIO C TPAIUIIHOHHBIM TIPO-
IIECCOM.

DJNeKTpOHHAs KOMMEpLHS NMpHUBeNia K CO3IaHUI0
BUPTYaJbHBIX Mara3uHOB, KOTOPbIE MMEIOT Ps Ipe-
HUMYIIECTB, TAKUX KaK y100CTBO, KOHKYPEHTOCIOCO0-
HBIE IIEHBI, MIUPOKUI aCCOPTUMEHT U IOCTYI K JIOTION-
HUTEeNbHON mHopMarwu. C APyroil CTOPOHEI, B CIy-
yae  TMOKYNKH  JIOMa  B3aHMMOOTHOIICHUS U
B3aMMOJICHCTBHSA MEXAY JIOABMH B 0OIIeCTBE OyIyT
MUHUMH3APOBAHBL.

C Touku 3penus I[lerepcona, WHPpOpPMAIMOHHBIC
texHonoruu (MT) okazanu OoNbIIOE BIMSIHAE HA pa3-
BHUTHE B chepe TOPTOBIM U HE M3-32 CBOEH CKOPOCTH
WINA JIETKOCTH, a TMOTOMY YTO PacIpOCTpaHEHUE WH-
(hopManMOHHBIX TEXHOJOTHI U 0COOSHHO.

B cdepe anexTpoHHON KOMMEPITHH, HHTEPHET-Ma-
Ta3uHbI U KOMITAHUH JIOJDKHBI HUMETh yTy4IlIeHHBIC HH-
CTPYMEHTEHI, TaKHe KaK: CBOEBPEMEHHAs U ObICTpast MO-
CTaBKa TOBapa K KIMEHTaM, AOCTYN K HOJAEPHKKE IO
TenedoHy 1 ynoOCTBO BO3Bparta M 3aMeHbI ToBapa. [To-
CKOJIbKY HET HUKAKUX MEHEIKEPOB MPOJaXK, KIUEHTHI
JIOJKHBI MTOJTyYUTh IOJIOKUTEIBHBIN ONBIT OT MHTEP-
HET-MOKYIOK C MOMOIIBIO TAKMX MHCTPYMEHTOB, Kak
TIpUIIOKeHue 11 Tenedona, ciryx6a ImoIep>KKy 1 OH-
JIaliH-4ar.

W3-3a WHTEHCHBHOW KOHKYpEHIMH B 00jacTu
QJIEKTPOHHOH TOPTOBIM HAa MECTHOM U TJI00aIbHOM
pBIHKaX, 0COOCHHO Ha BeO-CTpaHUIAX, U POCTa KOJIH-
YecTBa pEKIaMbl B KHOEPIPOCTPAHCTBE pa3IHMYHBIC
BeO-CTPaHUIIBI B HACTOSILEE BPEMsI IIOJIHBI IKCLIECCOB
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Y aHOMaJIMH, 00YCIIOBJICHHBIX OTCYTCTBHEM HaJyIe)a-
IIMX CTaHAAPTOB; 3TO CO3AET MPOOIEMBI IS MTOJIH30-
BaTeneil. V3nuiiHee nmepenojHeHUe KOHTEHTa, KOTO-
poe 3ayacTyio cO3/4aeTcsi aJAMUHHUCTPaTOpaMu BeO-
caiita, BBITJLSIIUT CIISIYIOLUIMM 00pa3oM:

OTKpBITBl JONONHUTENBHBIE PEKIAMHBIC CTpa-
HHIIBI

HHTEepHET-MapKETUHT OXBATHIBAET AJIEKTPOHHBIN
MapKeTHHT, TIONCKOBBIH MapKETHHT, MAPKETHHT B CO-
[IMAJIbHBIX CETSX, & TAKKE MHOTOYHCIICHHBIC THITBI Pe-
KJIaMbl (HampuMep, BeO-pexiiama) W MOOWIBbHAs pe-
kiaMa. lHTepHeT-peKknaMa 4acTo BKIIFOYAeT J1Ba CyOb-
eKTa: u3JaTenb U pekigamomarens. K apyrum
Y4aCTHMKAM HHTEPHET-MapKeTUHIa MOXKHO OTHECTHU
peKJIaMHBIE areHTCTBA, PEKIAMHBIA cepBep U peKiIaM-
Hble (unraibl. IHTepHeT pekiama - 3To 00JbIIoi O13-
Hec, KOTOPBIN OBICTPO Pa3BUBACTCS.

[lo cpaBHEHMIO C TpaJUIIMOHHOMN peKIaMoOl, UH-
TepHET-peKJiaMa 00JaJaeT 3HAYUTEIbHBIMU IPEUMY-
IIECTBAaMH, B TOM YHCJIE JBYCTOPOHHEH CBA3BIO C ayaH-
TOpHEH, OTHOCHTEIHHO HU3KOH CTOMMOCTBIO, TI100aITb-
HBIM M KPYTJIOCYTOUHBIM JIOCTYIIOM, YIyYIICHHBIM
yBEIOMJICHHEM, JIETKUM OOHOBJIEHHEM M TOUHBIM Tap-
TeTUHTOM Ha KJIMEHTA.

W3-3a pacTymieil IeHHOCTH peKIaMbl Ha BeO-CTpa-
HHIIaX C TEYEHHEM BPEMEHH, BeO-MacTepa CTPEMHINCh
3apaboTaTh OOJIbIIE ICHET, BBIICIISAS OOJIBIINE 00BEMBI
pa3paboTaHHBIX CTPaHMUII IS pekiaMbl. biaarogaps no-
CTHXXEHUSIM B COBPEMEHHOM IM3aiiHE BEO-CTpaHHMI] U
BUPTYQJIbHBIX CETCH, AW3ailHEpbl MOTYT NPHHUMAThH
OTPOMHOE KOJIMYECTBO PEKJIAMBI, TAaK YTO MBI MOXEM
BUJIETh, YTO HEKOTOPBIE CAThl OyAyT OKA3bIBATH BCIO
CBOIO peKJIaMy, €CJIH BBl HAKMETE Ha CCBIIKY, U, TAKUM
00pa3oM, OyIyT OTKPBITHI MHOTOYHCIEHHBIE CTpa-
HUIIbl, HE CBSI3aHHBIE C PACCMAaTPUBAEMON CCBUIKOM.
BONBIIMHCTBO M3 3THX BeO-CTPaHMIl COACPKHUT MpPHU-
BJIEKaTeJbHbIE MpeanoxeHus u (dororpaduu, 4ToObI
yOeuTh KIIMEHTOB HE 3aKpbIBaTh 3TH CTPAHHUIbI, BH-
JIeTh M HUCIONb30BaTh uX yciuyru. Ho wu3-3a atoit
HACTOHYMBOCTH MHTEPHET-TIOIB30BATENIN HAYAIN Pa3-
JIpaXaTbCsl M 3aKpbIBaTh PEKJIAMHbBIE CTPAHMIIBI, HE
TS Ha HUX.

OO0s13aTeIbHOE WIEHCTBO

B HOBYy10 3py, Ha3bIBaeMyt0 MUpOM HH(pOpMaLUH
¥ KOMMYHHUKalui, OOJBIIMHCTBO OpraHU3aLfi cTpe-
MATCS coOpaTh HMHOOPMAIMIO O CBOMX KIHEHTAX,
4TOOBI MIPEATIOKUTE O0JIee KaueCTBEHHBIC YCITYTH.

C60op nHbOpMaAMK O KIMEHTAX TOMOTaeT HHTEP-
HeT-Mara3uHam W opraam3anusM. Ho B mocnemnee
BpeMs BeO-CalThI HE IPEIOCTABIAIOT CBOU YCIYTH JIJIs
MOJIF30BATENEH, KOTOPhIE HE SBIIIOTCS WICHAMH WX
caiiToB. B cBf3M ¢ 3TUM NOJB30BATENN YCTAOT OT MO-
UCKa, TOCKOJIbKY OOJIBIIMHCTBO MHTEpHET-pecypcoB
UMEIOT 00s13aTeJIbHOe WIEHCTBO. DTO JOCTABIAET He-
y1o0CTBa /ISl HHTEPHET-KIMEHTOB, TaK KaK UM II0CTO-
SIHHO IPUXOMAAT ONOBELICHUS M yBEJOMIEHHUS O CTO-
POHHEH HHpOpPMALHU U peKiIaMe ¢ caidToB. Kpaka wH-
(hopMarmy SIBISIETCS eIIle OAHUM Ba)KHBIM BOIIPOCOM, C
KOTOPBIM KJIMEHTHI CTAJIKMBAIOTCA B KHOEPIPOCTpaH-
CTBE.

Coo0mraroT 3anmpocam

B cBsa3u ¢ TeMm, 4TO 4acTOTa MOCEIICHUs caiTa
MpHUBEJCT K 00Jice BBICOKOMY PAHTy B TIOMCKOBBIX CH-
cTemax, au3alHepbl CTpPeMsTCs MaKCUMajlbHO BOC-
M0JIB30BATHCS 3TUM U MPUTIIAIIAIOT HA CAUT MHOTOYHC-
JIEHHBIX TOJIb30BaTENEH.

Oro mobyauino co3nareneii BeO-caifiToB BHIOMPATh
KITIOYEBEIE CII0BA, KOTOPBIE HAXOIATCA B BEpXHEH Ha-
CTH TOPSIYUX TOMUCKOB. JTO co3/1aeT "MHTEpHET-0eco-
KoHcTBO" y monei. MIHTepHET-TpeBOra pa3BUBaeTCH,
KOT[Ia JIF0JM HAYMHAIOT UCKaTh He0OXoauMYyto HH(Op-
MAaIMIo0 ¥ ITIOHUMAIOT, YTO HE UMEIOT JIOCTaTOYHO BO3-
MOXHOCTEH JIJIs1 BBIMOJIHEHUS STOTO MOUCKA. XapaKTe-
PUCTHKM O3TOH TpeBOTW CIEAYIOUIUE: COMHEHHE,
CTpecc, CTpax M HEITUUHbIE JEHCTBUS, HAHOCAIIUE
yiep6 MCIOIb30BAHUIO JICKTPOHHON KOMMEPIIHH.

[IpoOnembl, MPUBEICHHBIC BBIIIC — 3TO HACTOS-
LU BBI30B JIJIs1 BeO-MacTepOB U InU3aiiHepoB. Tak Kak
€CITM TPOJNOJDKHUTCS TaHHAs TCHACHOWSA B cdepe pe-
KJIaMBl ¥ TPEIOCTABICHUS YCIYT, COKPATUTCS YHCIIO
KIHEeHTOB. Vcxons u3 3Toro, Bed-MacTepy U nu3aitHe-
pam mpeiaraeTcs OCBOUTh HAyKy O B3aHMMOJCHCTBHH
YeloBeKa W KOMIBIOTEPHBIX TEXHOJOTHH C IIEJBI0
YKPETIEHUSI U Pa3BUTHS SJIEKTPOHHON KOMMEPIIHH.

B3aumopeiicTBre uenoBeka U KOMIIbIOTEpa

B3aumopeiicTBre yenoBeka U KOMIIbIOTEPA OTHO-
CHTCS K COBPEMEHHBIM U Pa3HOOOpa3HBIM HCCIICA0BA-
TENbCKUM 3HAHMSIM, U TEXHOJOTHSIM, MPOEKTUPOBa-
HUIO, BHEJIPECHUIO U OIICHKE BBIUYNCIUTEIHHBIX CUCTEM.
OcHOBHas mpoOiieMa KOMITBIOTEPHBIX TEXHOJIOTHI
CBsI3aHA TAaKkKe C NE(UIMTOM OPHCHTHPOBAHHBIX Ha
MTOJTb30BATENSI METOIOB B3aUMOJICHCTBHSI.

CymecTByeT MOTpeOHOCTh B COBEPIICHHO APYTOM
B3aMMOJICHICTBHU C 3KOCHCTEMOU HOBBIX TEXHOJIOTHH.
B3anMopeiicTBre YenoBeka M KOMIBIOTEpa HYKIaeTCs
B MOHMMaHHUU W aHaJIK3¢e OOJIBIIEr0 HAbOpa BOIPOCOB.
He crouT 3a0bIBaTh 0 YEIOBEYECKUX IIEHHOCTIX, KOTO-
pble BKJIIOYAIOT JYXOBHO - HPABCTBEHHBIE ACTIEKTHI
pa3paboTaHHBIX HOBBIX TEXHOJOTHI. HBIMU crioBamH,
NpHU TPOSKTUPOBAHUH ATMAPaTHOTO U MPOTPaMMHOTO
obecriedeHnsT CleyeT YYHTHIBAThH OYyIyIIHe MOCie[-
CTBHSL.

Hayka B3anMoaelCcTBHsI YeI0oBeKa U KOMIBIOTEP-
HBIX TEXHOJIOTHH JOJDKHA OBITH MPEICTaBIICHA AHU3aii-
HEpaM B KHOEPIPOCTPaHCTBE, YTOOBI MPEIOCTABIATH
HOBBIC U OoJiee 3 (HEeKTUBHBIC YCIYTH B COOTBETCTBUU
C BBIOOPOM KJIIMEHTOB M 3HAHUSIMH O HUX.

BriBog

B nHacrosmee Bpemsi KHOEpIpOCTPaHCTBO SIBJIS-
€TCSl MECTOM TIPOTHUBOCTOSIHUS KYJBTYP U PA3TMIHBIX
WHIUBUAYAIBHBIX HUACH, TAK YTO KaXIbIH, KTO CIIOCO-
OCH TMPOEKTHPOBATh BEO-CTPAHUIIBI, MOXKET 3aHHU-
MaThCsI JIIOOMMBIM JIETIOM Ha CBOEH JIMYHOM BeO-cTpa-
Hute. Mcxos u3 atoro, BeOMacTepaM U Ju3aifHEpaM,
KOTOpbIE TOTOBBI PEKJIAMUPOBATh CBOM OpraHM3alllu
HAa caiiTax, ClieJlyeT 0OpaTuTh BHUMaHKE Ha MOTPEOHO-
CTH U KYJBTYpPY KITUCHTOB. DTO TpeOyeT 3HaHU O pas-
JIMYHBIX HAayKax M B3aUMOJICHCTBUU YEJIOBEKA U KOM-
MBIOTEPHBIX TEXHOJOTUN KaK OJHOM M3 CaMbIX COBEp-
IMIEHHBIX COBPEMEHHBIX Hayk 00 UWHTEpHETe H
KoMmmbioTepe. [IpoeKTHpOBIIMKAM MpEeIIaraeTcsl Hc-
MTOJIb30BATh B3aNMO/ICHICTBHE YeTI0BEKa U KOMITBIOTEP-
HBIX TEXHOJIOTHH M 3THYECKHE METOIBI I YKpeIuie-
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Annomayusn

HpumeH}zesze 6 HacmosAwee spems Memoowl d)opMupogaHuﬂ cmpamecuu pazeumusi OMOEeIbHbIX pecuoHos
EeépoA3D0C ne gcecoa 06vexmusHo yuumuleaiom 3aumMHoe GIUSHUE U NPEEMCMEEHHOCHb OMOEIbHbIX CMPYK-
MypHO-Op2aHU3AYUOHHbIX 010K08 opeanuzayuu 63auM0t)eﬁCM8M}l, 6 yacmnocmu 6 ooracmu nepepa6omku cejlb-
CKOXO35UCMBEHHO020 CblpbAl. Cmambs nocesujeHa o6cy9fcc)eHu}o B803MOJICHOCHELL NPUMEHEHU CecMEeHMHO20 aHa-
AU3a 0 pa3pa6om1<u cmpamecuu pazeumusl SMHUYECKUX CecMeRmoe C Yelblo NO8blULeHUS npoc)oewzbcm@eHHOﬁ
6esonacnocmu, 6 MOM HUucjie CO6epuleHCcme08aHUuemM pedlbHblx CEKmMopo6 SKOHOMUKU. B neit onucanwvl 603moouc-
HOCcmu )OpMAIU308ams 8blOOP MAPKEMUHS0BbIX MEMO008 8 PAMKAX NOOX0008 CHOXACMUYECKO20 NPOSPAMMUPO-
sanust, kax pazdera newemrou aoeuxu (fuzzy logic), komopas sensemces 060bwenusMu Kiaccuueckol meopuu
MHOJICECmE U KIAcCu4eckol gopmanvhoil no2uxku. OCHOGHOU NPUHUHOU NPUMEHEHUS MAK020 No0X00d CMmAJo
Hamdyue HevyemkKux u npu6jzuofceHHbzxpaccyofcdeHu12 npu onucanuu I’lpOdO@OﬂbCWl@eHHOﬁ 6e30nacnocmu, a cnedo-
B8AMENLHO U MUCCUL YAPABTEHUECKUX YupedcOenull. Pewenuto ykazannvix npoobiem 6 3HauumenbHol mepe cnocoo-
cmeyem HeyemKuil n00Xo0 KMO@@JZMPOS(IHZHO CJIIOHCHBIX cucmem, KOWlOpblﬁ nOY4ul npU3HAHUe 60 6Cem mupe ons
UCNOIb308AHUS BANCHETUWUX NOKA3AMeIel U MEMOOUKU onpedezlei-twl 3HAUUMOCMU Oanianca MAPKEeMUH206blX noo-
X0006 Ha base cecMeHmHo20 anaIu3d U OCHOBe OKCNnepmHblX OY€EHOK, 0115 ye2o cocmasiena coomeemcmeyrowas
npocpamma 0 KOMIbIOMePA peanru3yiowds YKa3anHoie no0Xoobl.

Abstract

The methods currently used to formulate the development strategy of individual regions of the Eurasian Eco-
nomic Community do not always objectively take into account the mutual influence and continuity of individual
structural and organizational units for organizing interaction, in particular in the area of processing agricultural
raw materials. The article is devoted to discussing the possibility of using segment analysis to develop a strategy
for the development of ethnic segments in order to improve food security, including the improvement of the real
sectors of the economy. It describes the possibilities of formalizing the choice of marketing methods within the
framework of approaches of stochastic programming, as a section of fuzzy logic, which is a generalization of
classical set theory and classical formal logic. The main reason for the use of this approach was the presence of
fuzzy and approximate reasoning in describing food security, and therefore the mission of management institu-
tions. The resolution of these problems is largely promoted by a fuzzy approach to modeling complex systems,
which has received worldwide recognition for the use of the most important indicators and methods for determin-
ing the significance of the balance of marketing approaches based on segment analysis and expert assessment
basis, for which the corresponding program for the computer that implements these approaches.

Knrouegvle cnoea: cosepuiencmsosanue cmpame2uu pazeumusi, n00Xo0bl U 3QhexmueHocms ynpasieHus,
IMHUYECKUe CecMeHmbl, IKCNepmmuovle OYeHKU, cmoxacmudecKkoe npocpammuposarnue

Key words: improvement of development strategies, approaches and management efficiency, ethnic segments,
expert assessments, stochastic programming.

PBIHOK IPOAYKTOB NUTaHUS Ha TeppUTOpHH EBpo-  MOKeT OBITH CErMEHTHpPOBaH, Kak IO Treorpadude-
Asznarckoro Jxonomuueckoro Coroza (EBpoA3DC)  ckoMmy npuHIMNY (STHHYECKOE NHUTAHUE), TaK W IO
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NPUHIUITY (YHKIIMOHAIBHOTO MUTAHMS (Y4aIascsi Mo-
JIOIeXKb, BOCHHOCIyXKallie, padoune, TIeHCHOHEPhl 1
np.). B aToM ciydae obecrieueHue MpoO0BOJILCTBECH-
HOM 0€30MacHOCTH CBSI3aHO C 0OecreYeHHeM KaXJI0To
CerMEeHTa HEOOXOIUMBIM M JIOCTATOYHBIM KOJIHYe-
CTBOM IPOAYKTOB ITUTaHUs 10 HOpMaM BeceMupHoii op-
raHr3anyy 3apasooxpanenus (BO3).

OcoOEHHOCTD 3a/1a4 YIIPABICHHUS YaCTO COCTOUT B
TOM, YTO pEIIeHHE IODKHO OBITh 00s3aTeNbHO IpH-
HATO HE3aBUCHUMO OT TOTO, B COCTOSIHUM JIM MBI TOYHO
OLICHUTH PE3YNBTATHI, K KOTOPBIM NPUBEACT MIPUHATOE
peuienue. TUNUYHBIM IS 337124 YIIPABICHUS SIBISICTCS
cily4ai, Koria uMeroasics naHdopmanus ObIBaeT WK
HEJIOCTaTOYHA JJIsl TOYHOH OLIEHKH CUTYaluH, WU HC-
Ka)keHa IIOCTOPOHHUMHU (paKTOpaMu, TeM He MEHee, 3TO
00CTOATENLCTBO HE CHUMAeT HEOOXOIUMOCTH IIPHHS-
TS pemeHus [1].

OmanM w3 HambOonee S(PQEKTUBHBIX METOJIOB,
HO3BOJIIIOIIMX PELIATh TAKUE 3a1a4H, SBICTCS METOL
CTOXAaCTHYECKOro (IMHAMHYECKOT0) MpOorpaMMHIpOBa-
HHSL.

ITycTh HEKOTOPBINA STHUYECKUH CEKTOP OLIEHUBAET
COCTOSIHME O0ECHeyeHns] NPOJYKTaMH IUTAHHS 10
HopMaMm BO3. OHO MOXeT HaXOJUThCA B IBYX COCTOSI-
HUSIX:

1 - ynosnerBopsiTe HopMam BO3;

2 - He ymoBIeTBOPSTH HopMam BO3.

PaboToii oprann3anoHHBIX CTPYKTYP O obecte-
YEHUIO TPOAOBOJILCTBEHHON O€30MacHOCTH MOKHO
YIPAaBIST C MOMOIIBIO ABYX CTPATETHH:

cTpaTerus 1| — paboTaTh ¢ OKpy’KaloIIel cpeoii,
HalpuMep, YBEIMYUTh IPOU3BOICTBO MUIIEBBIX CHIPb-
€BBIX PECYPCOB U ee MepepaboTKy;

cTparerusi 2 — audpepeHIupoBaTh MPEAIOKe-
HUSI HA OCHOBE CyOCEerMeHTalMu OTpeOuTeNe myTeM
UCIIOJIb30BAaHMS HOBBIX PELENTYP MMPOLYyKTOB MUTaHHU,
HaIpuMep, 3aUMCTBOBaHHEM U3 APYrOro ITHUYECKOTO
CEKTOpa WJIM UCIIOJIb30BaHHEM HOBBIX OMOTEXHOJIOTHIM
1o 6osee TiryOOKO# epepaboTKe HMEIOLIETOCS CHIPhS.

JInist Ka>kIo# cTpaTernu 3aJaHa CBOsSI CTOXaCTHYE-
CKasl MaTpula (MaTpuia BEpPOSTHOCTEH mepexona 3
OJTHOTO COCTOSIHMS B IPYTOE€) M CBOS MaTpHIa odecre-
YEHUsI [IPOJIOBOJILCTBEHHONW O€301TaCHOCTH.

ORIGIN:= 1

0.5 0.5)
Pl = Rl =
04 06)

n =

9 31

3 =7

0.8 0.20)
2= R2:=
0.7 0.3)

4 4
1 —19)

Pucynox 1 — Hexoonvie Oanmble ce2cmeHmHo20 ananusa

) 0
u = I <
0
for 1el..n
F| |+ I’I]_I{Ji]| + r‘]'|+ P1, z{ml_zar I'IJ
Fp o« P2 ((R2, )+ F))+ P2 o(R2) 5+ 1)
Fy | < Pl 5(RI1, 5+ £,) + P1, I{R]., g F :‘IJ
F) 2 ¢ P2 o(R2 5 +6)) + P2, |(R2) | + 1))
{”J_i( I‘}v {mmcl ; F ]'l ifl—I 17 Fp 5

[I < T] + mmc]‘.L
t'1 « T‘j +mag |

Hul e 2] W Emax]_.l{ F, j[| otherwise

{uj_i “ I:|. W {mmﬁli i Fll:' if F, > J-'l2

&y

ﬂuli{ 2] W Emax:_.l{ PI.E[I otherwise

[

b

Pucynox 2
Ilpoepamma onpedenenus naunyuweli cmpamezuu obecneduerus npo008oIbCMEEHHOU 6e30NACHOCMU

3necs P1, P2 — matpuiel BeposiTHOCTEH nepexo-
JIOB 3THUYECKOI'O CErMEHTAa M3 OJHOTO COCTOSHUS B
npyroe. Hampumep, P11y — BeposTHOCTH TOrO, 4YTO

paccMaTpuUBaeMblii OTHUYECKHM CErMeHT, Haxoms-
IIHMICSA B COCTOSHUU 1 OCTaHETCS B 3TOM COCTOSIHUH,
P1l1> — BepoATHOCTH TOTO, YTO STHUYECKHM CETrMEHT,
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HaXOJSIINUNCS B COCTOSHUU | mepeieT B COCTOsIHUE 2,
P1 25 — BepOsATHOCTH TOrO, YTO AITHUYECKUN CETMEHT,
HaXOJIAIIUNACS B COCTOSIHUU 2 OCTaHETCS B 3TOM COCTO-
stHUU U P 121 - BEpOSATHOCTH TOTO, YTO STHUUECKHIA Cer-
MEHT, HaXOJISIIHNICSA B COCTOSIHUM 2 , IEPEHIET B COCO-
TssHUe 1. TakoBHI Jke 3JIeMeHTHI MaTpHuubl P2.

B marpume R1 snemenT R111 — oxxugaemsrii cym-
MapHBIN MPOIEHT MPHPOCTa MPOJAOBOILCTBEHHON Oe3-
OITACHOCTH, €CJIM OH OCTaHeTCs B cocTosHnul, Rl —
0XKUJAEMBIA MPOLEHT MPHUPOCTA MPOAOBOIbCTBEHHON
0e30MaCHOCTH TIPH TIEpeXoie U3 COCTOSIHUA | B cocTo-
suue 2, R12- oxugaeMblil IpOLEHT MPUPOCTa MPOJIO-
BOJILCTBEHHOW 0€301acHOCTH (OTpHLATENIFHOE YHUCIIO,
T.K. TIPOLIEHT IPHPOCTa MIPOJIOBOJILCTBEHHOM Oe3omac-
HOCTH YMEHBIIAETCs), OCTAIOIErocsi B COCTOSHUU 2,
R1,1 oxwugaeMelii MPOLCHT TMPHUPOCTA MPOTOBOIB-
CTBEHHOM 0€30MacCHOCTH IPH MEPEXOe U3 COCTOSHUS
2 B coctosiHue 1. TakoB e CMBICH 3JIIEMEHTOB Mart-
pumsl R2.

Pemenne mpobneMbl pa3paOOTKU CTPAaTETHH I10-
BBIIICHUS TIPOIOBOJIBCTBEHHOM O€30MIaCHOCTH COCTOUT
B TOM, YTOOBI, B KAKOM OBI COCTOSTHIH STHHYECKHUH cer-
MEHT HE HaXOJWJCs, BBIOpaTh CTpaTeruio (ympasie-
HUE), KOTOpasi MPUHOCUT MaKCUMAaJbHBIA OXKUIAeMbIH
NPOLEHT TPHPOCTA TPOAOBOIBCTBEHHONH O€30MacHO-
ctu [3].

[ocTraBneHHas mpobieMa CBOJMTCS K CTOXaCTH-
4ecKoil 3a/1aue: yrnpaBiieHHe (BBIOOP CTpaTeTruu) u3Me-
HSCT BEPOSITHOCTH IEPEX0fa M3 OJHOTO COCTOSHHS B
npyroe. Ilepexon HMPOWCXOAWT ITUCKPETHO, T.. 3TO
JUCKPETHBIN cirydaitHbiii mporecc. [Ipu BeIOOpe cTpa-
TETWH BEPOSATHOCTH MEPEX0/a M3 OHOTO COCTOSHUS B
JIPYTO€ 3aBHCUT TOJBKO OT COCTOSIHHS B HACTOSIIHU
MoMeHT BpemeHH [4]. CrnenoBaTenbHO, 3TOT Cllydai-
HBI Tporiecc siBnsieTcs: MapkoBckuM. OxKupaeMblit
MPOIIEHT NPHPOCTa NPOJOBOJIIBCTBEHHOHN Oe30macHo-
CTH — 3TO CyMMa BEPOSITHOCTEH MOIy4EHUs TOTO HIIN
uHoro 3¢ dekra.

PaccMoTpuM OTAenbHBIE Aard MPOrHO3UPOBAHUS
cTpaTerun. J{Jst mepBoro mara BeIOOpa CTpaTeruu 000-
3HAYMM 4epe3 F 0KumgaeMbIil MPOLIEHT PUPOCTa TIPO-
JIOBOJIECTBEHHOH Oe3omacHocTH. Ecnmm 3THHYeckuit
CEeTMEHT HAaXOAWTCS B COCTOSHHH 1, TO OH MOXKET
OCTaThCS B 3TOM COCTOSTHHH FITH IIEPEUTH B COCTOSTHUE
2. [Tpu 3TOM MOXKET OBITh UCIIOJIF30BaHA KaK CTPATETHUS
1, Tak u cTpaterus 2. B mepBom ciydae Fi1 - oxxumae-
MBI{ IIPOIIEHT MPHUPOCTA MPOJOBOILCTBEHHOH Oe30mac-
HOCTH IIpU cOocTOSTHUU | M BBIOOpE cTpaTeruu 1 cocTtas-
qseT: F117P11: R11p +P112 R1yo. Tlocie mojacTaHoBKU
gucen moydum. Fi1i1= 6.

AHAJIOTHYHO, TIPY BBIOOpE CTpAaTeTHH 2 OXHIac-
MBI IIPOLIEHT IPUPOCTA MPOJIOBOJILCTBEHHOM Oe3omac-
HOCTH OyneT coctaBiAath Fi1o= P211R211+P212R1,=4.

OnHaKo STHUYECKHUM CErMEHT MOXKET HaXOUThCS
B COCTOSIHHY 2 W TSl YIIPABJICHUS TaK)KE MOXET OBITh
BbIOpaHa oHa U3 cTpareruii [5]. B aTom ciydae:

F21=P1,5R12+P121R1,:=-3 npu BBIOOpE mepBOi
CTpaTeruu U

F2o=P225R22+P271R2,1=-5 mpu BBIOOpE BTOPOI
CTpaTeTHH.

DTH pacyeThl MOKHO CJIeNIaTh BEIOOpOM Ha Iep-
BOM Imare ympasiieHHA. 11 moxydeHus MakCHMalb-

HOTO OXHJACMOT0 MPOICHT MPUPOCTAa MPOJOBOJIb-
CTBCHHOW 0€30MMaCHOCTH CIICAYET BHIOPATh CTPATETHIO
1 (paboTaTh ¢ OKpYXaromIeil cpeoi, HapuMep, yBe-
JIUYUTH MIPOU3BOJICTBO MUIIEBBIX CHIPHEBBIX PECYPCOB
U ee mepepaboTKy), B KAKOM Obl COCTOSIHUM 3THHYE-
CKHH CETMEHT He Haxoauics [6].

Ha xaxxmom cienyromieM Imare «ny yIpaBIICHHS
MBI TOJDKHBI BBIOMPATh YIPABJICHUE TaK, YTOOBI MOTY-
YUTh MaKCHUMaJIbHBIN 0KHAIA€MBI MPOIEHT MPHPOCTa
MIPOJAOBOILCTBEHHON OE30MTaCHOCTH 32 BCE «1» IIIaroB.
O003HaYNM MAaKCHUMAJBHBIA OXHIAEMBIA TPOIEHT
MPHUPOCTA MPOJIOBOJIBCTBEHHON OE30MaCHOCTH 3a Mep-
BBII IIAT TIPU HAXOXXICHUU dTHHYCCKOTO CErMEHTA B
cocrostuuu 1 uepe3 fl, a mpu HaxOXKIEHUH STHUYE-
CKOTO cerMenTa B coctosiauu 2 uepe3 f2. 13 mpeapiny-
[IUX pacueToB cienyer, uto f1=6 u 2=-3.

Ha BTOpoM 11are ynpaBieHMsI OKHJAEMBbIN IIPO-
LEHT TPUPOCTa MPOIAOBOIBCTBCHHOW 0€301MacHOCTH C
Y4eTOM MaKCHMAaJbHOTO OXKHIAeMOT0 IPOIICHTA IPH-
pocTa IpOIOBOIBCTBEHHOI 0€30MacHOCTH Ha IIEPBOM
mIare COCTAaBUT NPU HAaXOXICHHH 3THHYECKOTO Cer-
MEHTa B COCTOSHUH | u BEIOOpE cTpareruu 1:

F11= P12 (R1x+ f1) + P11z (R112+f2) = 0,5(9+6) + 0,5
(33) =75
Wnu

F12=P211(R211+f1) +P212(R212+f2)=0,8(4+6) +0,2( 4-
3)=8,2

npu BbIOOpE cTpareruu 2.

OueBHIHO, YTO TPH HAXOXKICHUH 3THHYECKOTO
CETMEHTA B COCTOSHUM | clenyeT AJst MOTydeHHs Mak-
CHMAJIBHOTO OXHIAaEeMOT0 TPOIEHTa IPUPOCTa IPOI0-
BOJILCTBEHHOW 0€301acCHOCTH BBIOMpATh CTPATETHUIO 2,
T. k. f1 =8,2 npu HaxX0XkIEHUN ITHUIECKOTO CETMEHTa
B cocTossHuM 2. [locne aHATOTHYHBIX PacyeToB MOIY-
yuM F217P122(R120+f2) +P121(R1x+fl) =-2,4 - mpu BBI-
Oope mepBoil cTpaTeruu u

F22=P222(R222+f2) +P221(R221+f|)= -1,7

IIPH BBIOOpE BTOPOU CTPATETHH.

O4eBHIHO, 9TO B O0OUX CIyJasX AJIST OTYICHUS
MaKCHMaJIbHOTO OKHJIaeMOTO TIPOIEHTa HpUpPOCTa
MIPOAOBOJILCTBEHHOW 0OE30MIaCHOCTH HY)KHO BBEIOMPAThH
CTpaTeruio 2.

[TomoOHBIM 00pa3oM pPacCUMTBHIBAECTCS CTPATETHS
pa3BUTHSL STHUYECKOTO CErMEHTa (ONTHMAaJIbHOE
yIpaBJIeHHE) U Ha BCeX MOCeayromux marax. Ha pu-
CyHKe 2 mpercraBiieHa mporpamma B makere Mathcad
JUISL pellieHus JaHHOH 3afauu [7].

3amrch ORIGIN=1 o3HadaeT, 4yTO cUeT HaYMHa-
eTcsl He C HyJIsl, a C eAMHULBL. Jlanee mpuBoasTCs Mart-
PHILIBI IEPEX0/1a ¥ MATPHIIBI IPOLIEHTOB MPUPOCTA IIPO-
JIOBOJIbCTBEHHON O€301IacCHOCTH AJISL IBYX CTpaTeruit
(pucyHok 1).

B camoii mporpamme BBIYUCISIFOTCS IPOIEHTHI
MIPUPOCTa TPOJIOBONBCTBEHHON Oe3omacHocTH F s
BCEX YETHIPEX BO3MOXKHBIX CIIydaeB W BBIOMpAeTCs
yIpaBiIeHHE «N» B 3aBUCUMOCTH OT TOTO, KaKHe TPO-
LEHTHl PUPOCTA IPOIOBOIBCTBEHHOH 0€30macHOCTH
6oubiue. [punaro U=1 ms nepsoit u U=2 st BTopoit
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crparerun. [locie aToro gopmupyercs BeKTop « mMax»
g kaxnaoro ciaydas [8]. Ilporpamma mpuBeneHa st
pacueTa JuId 3aJaHHOTO HaYaJIbHBIMU YCJIOBUSIMH CITy-
qasi BBIYUCICHUSA «U» U MPUBEAEHBI €T0 3HAUCHUS I
JIBYX IIarOB YIpaBJCHUS (PUCYHOK 2).

AHanu3 KOMIIOHEHTOB MAaTpHULbl IOJIy4aeMoOil B
pe3yJbTaTe pacdeToB MO3BOJIIET BRIONPATH CTPATETUIO
pa3BUTHsI HanOOJIEe TOYHO COOTBETCTBYIOIIYO MOBBI-
IICHUIO TPOJOBOJIBCTBCHHOW O€30MacHOCTH 3THHYE-
CKOT'O CETMEHTA, B YACTHOCTH, IIPOrHO3UPYEMOMY yBE-
JUYEHUIO MPOIEHTa IPHPOCTa MPOAOBOIBCTBEHHON
6e30MacHOCTH AITHUYECKOTO CErMEHTAa.
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PROTECTION OF INFORMATION IN COMPUTER-AIDED DESIGN SYSTEMS IN LAND USE
PLANNING

Annomauyus

B cmamve oana knaccupurayus 0CHOBHBIX 8U008 YePO3 UHPOPMAYUOHHOU HE30NACHOCIU, A MAK’CE YACM-
HbIX Y203 UHDOPMAYUU 8 CUCTNEMAX ASMOMAMUZUPOBAHHO20 3€MAEYCMPOUMENIbHO20 npoekmuposanust. [Ipedio-
JHCeHbl MemoOobl 3auumsl UHopmayuu u obecneyeHus YeroCmHOCmU, KOHOUOEHYUATbHOCIU U OOCHYNHOCIU
3eMACYCMPOUMenbHOL OOKYMEHMAyuu npu pabome 8 CUCMeMAx asmoMamu3UpoOSaAHHO20 NPOEKMUPOSAHUSL.

Abstract

The article provides a classification of the main types of information security threats, as well as private in-
formation threats in computer-aided land use planning systems. Was shown the methods for protecting information
and ensuring the integrity, confidentiality and availability of land use planning documentation when working in

computer-aided design systems.

Knrwoueewie cnosa: 3awguma qubopmauuu, 3erleycmpozlcm60, cucmemsvl asmomamu3upoearHHoco npoeKkmu-

posanus, AutoCAD.

Key words: information security, land management, computer-aided design systems, AutoCAD.

B nocnenHue rozpl, Npy BHIIOTHEHUU IPOEKTHO-
M3BICKATEIbCKUX PabOT B 3eMJICYCTPONCTBE U B MHXKE-
HEpHOU NPaKTUKE B LI€JIOM, ITUPOKO IPUMEHSETCS BbI-
YUCIIUTEJIbHAS TEXHUKA JJI1 aBTOMAaTU3aLUuU [IPOCKTH-
POBaHMs, a TaKXKe JUIA BBIOJHEHUS PacueToB, oOpa-
OOTKM W MHTEPIPETAIMH PE3YyIbTaTOB HCIBITAHUI
MallMH ¥ MEXaHWU3MOB. J[aHHBbIE 3aJaud pELIatoTCs C
MOMOIIBIO CHCTEM aBTOMATU3UPOBAHHOIO IIPOEKTUPO-
BaHHUS.

Cucrtema aBTOMATH3UPOBAHHOTO 3EMIICYCTPOH-
tenpHOTO TipoekTupoBanus (CA3IIP) — ato opranmsa-
LMOHHO-TEXHUYECKAs: CHUCTEMA, COCTOAIAs H3 KOM-
IUIEKCA CPEJICTB AaBTOMATHU3ALUHU IPOCKTHPOBAHUS,
B3aMMOYBSI3aHHOTO C IOJPa3/ICICHUSIMHI TMPOSKTHON
OpraHu3alfK, U BBIIOJIHSIIONAS 3EMIICYCTPOUTEIBHOE
HpOGKTI/IpOBaHI/Ie B aBTOMaTPIBPIpOBaHHOM pe)KI/IMe HaA
OBM.

Jlunepom B obmactu co3manus CAIIP B mocnen-
HUE TOIBI sBIIsIeTCs kommaHus Autodesk, koTopas B
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1983 r. Beimyctmiia CAIIP AutoCAD. OcHoBHBIE MO-
nymu CAIIP, mpuMeHsieMble 1UIs pelleHus 3aa4 KaMme-
payibHO 00pabOTKH reo1e3NIECKIX N3MEPEHHUH U IPo-
EKTHPOBAHMUSI:

AutoCAD;

Autodesk Land Desktop;

Autodesk Survey;

Autodesk Civil Design;

Autodesk Map;

. Autodesk MapGuide.

BcnencrBue moBceMecTHOro BHeApeHUs MH}Op-
MalMOHHBIX TEXHOJIOTMH B NPOM3BOACTBEHHO-XO3SIH-
CTBEHHYIO JIeATeIbHOCTh U ucnonb3oBanue CAIIP mms
MPOEKTUPOBAHUS U BBIIIOJIHEHUS T'€0JIE3NUECKHUX U3Me-
peHMH, aKTyaJbHOH JUIs 3eMJICyCTPOUTEIbHON nes-
TENILHOCTHU 3aja4ell cTtaio obecredeHue MHGpOpMaIy-
oHHo# 6e3onacHocTH (1B).

Cormnacao @3 Nel49-@3 «O6 uHpOpMaIyH, MH-
(hopMaIMOHHBIX TEXHOJOTHAX U O 3amuTe MH(pOopMa-
mum» 1 OCT P UCO/M3K 27001-2006 «HMuadopma-
LIMOHHBIE TEXHOJIOTHU. MeToIpl M cpesicTBa obecmede-
HUs ~ OezomacHoctH.  CHCTEMBI  MCHEIKMCHTA
nHdopmanmonHoit 6e3onacHoctu. TpeboBaHus», HH-

I

NCTOYHUK yrpo3

(dopmaronHast 6€301acHOCTh — CBOMCTBO MH(pOpMa-
LIMH COXPaHATh KOH(OUAESHINAIBHOCTD, LIEJIOCTHOCTD 1
JIOCTYITHOCTb.

1. KoH(uACHIUATFHOCTh — CBOHCTBO UH(OP-
Maliy, 3aKIrdarolieecs B €€ JOCTYIMHOCTH OTrpaHH-
YEHHOMY KpYTY JIUIL.

2. lemocTHOCTH — CBOWMCTBO MH(pOpMALIUH, 3a-
KITIOYAFOIIeecs B OTCYTCTBUH B Hell TFOOBIX W3MEHEHUH
3a MCKIIFOUYCHNEM CaHKIIMOHHPOBAHHBIX.

3. JoctymnHOCTh — CBOMCTBO MH(OpMAIIUH, 3a-
KIIFOYAIOIIEECs] B BO3ZMOXKHOCTH JIETaIbHOTO TI0JIb30Ba-
TeJIsl MOJYYUTh K Hel OecrpensTCTBeHHBIH IOCTYII,
BO3MOJKHO, TP BBIIOJTHEHUHU YCJIOBHM, yCTaHOBJIEH-
HBIX BIIajejblieM HHOpMaLu.

I'OCT P 50922-2006 «3amntura uadopmaru. Oc-
HOBHBIE TEPMUHBI U ONIPECNICHHsD ONpeenseT Takue
MOHATHS Kak yrpo3a 1B, ncrouHuk yrpossr 6e30macHo-
CTH, ySI3BUMOCTh MH()OPMAMOHHOI CHCTEMBI, ITPUBO-
JSIIIE K HECAHKIIMOHWPOBAHHOMY JIOCTYIy K MH(pOpP-
Maru (puc.1).

Hecank1moHHpOBaHHBIA ITOCTYN K HH(DOpMAIIH
(HCJ) — moctym k nHpOpMANNH, HAPYIIAIOMHANA TIpa-
BHUJa pa3rpaHUYCHHUsS JOCTyNa C MCIOIb30BAHUEM
CPEICTB, MPENOCTaBISAEMBIX IITATHBIMU CPEICTBAMHU
BBIYHCIIUTEILHON TEXHUKU.

YA3BUMOCTb

Yrposa (aencraue)

HCA

Pucynox I — Cxema 6osnuxnosenuss HCJ{ Knaccugpuxayus yepos Ub:

— T0 acnekTy nH}popMannoHHOH 6e30macHoCTH
(Yrpo3sl HapymeHHns JOCTYITHOCTH, IEJIOCTHOCTH, KOH-
(uneHINATBHOCTH);

— TI0 KOMIOHEeHTaM 00beKTa MH(OopMaTHU3annuu
(uHpopManus, anmapartypa, HOAJNCpPKUBAIOLIas HH-
(hpacTpyKTypa, IpOrpaMMBI);

— 10 croco0y OCYIIECTBICHNUS (CITydaiiHbIe WIN
MIpeJHAMEPEHHbIE NEHCTBHS, ACUCTBHUS IMPHUPOJHOTO
XapakTepa WM TEXHOTEHHOTO XapakTepa);

— 0 pacIoJ0XEHWI0 MCTOYHUKA yrpo3 (BHYT-
PEHHHUI ¥ BHEIIHUI HAapYIIUTEIb).

Vcroynuku yrpo3 6e30macHOCTH NPEACTABIIEHEI
Ha PUCYHKE 2:
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AHTpOFIOI'EHHbIe
MCTOYHUKHN

NCTOYHUKU
yrpos

TexHoreHHbie
UCTOYHUKU

CTUXUNHbIE
WUCTOYHMKM (NosKapbl,
HaBOAHEHUS,
3eM/IETPACEHUA,

yparaHbl 1 gp.)

BHeLWHne

(KpMMMHaNbHbIE CTPYKTYPbI, MOTEHLMANbHbIE
HapyLINTENIM, XaKepbl, TEX.MEepPCoHan
NnpoBalgepoB ycayr, HeL406POCOBECTHbIE
napTHepbl)

BHYTPEHHME

(nonb3oBaTenM cucTembl, NPEACTaBUTENN
cny»6 3aLmTbl UHGOPMaLMHK,
BCMOMOraTe/ibHbI/ NepcoHan (YbopLiuKy,
OXpaHa), TEXHUYECKUIA MepCcoHan
(*km3HeobecneyeHue, aKkcnAyaTaums))

BHELWHNEe

(cpeacTBa CBA3U, UHKEHEPHbIE
KOMMYHMKaLLMK, TPaHCNOoPT)

BHYTpPEHHME

(HekauecTBeHHble cpeacTBa 06paboTKU
MHPOPMaLMK M MPOrpaMMHble CPEACTBA,
BCMOMOraTe/ibHble cpescTBa (OXpaHa,
curHanusaumsa, tenedoHms), apyrue
TEXHUYECKME CPEeACTBA)

Pucynox 2 — Hcmounuxu yepos 6ezonacnocmu

Wcxoas u3 BeIIIECKAa3aHHOTO, JI€JIa€M BBIBOJ, YTO
HE00X0IMMO 00ECHeUUTh 3alIUTY HE TOJIBKO CUCTEMBI
0T HECAaHKIIMOHHPOBAHHOIO IOCTYMA (PEeIaKTUPOBAHUS
WM yaaneHus uHdopMmanum), HO U 3alIUTy OT cOOeB
3JeKTpOnUTanus. Takke HEe00XOAUMO OO0CCIeYHTh,
YTOOBI MPH IKCIUTYyATALUH YETKO COOJIIOAANINCH TIPUH-
LUITBl aBTOPH3AIMK U ayTeHTH(uKannu. ObecneynTsb
Wb cuctemsbl B 1IEIOM MOXHO coOJfo/1asi Bce HE00X0-
JIIMBIE MepbI 3auThl HHpopMarmu (31):

1.  OpraHu3alMOHHBIE Mepbl 3aIIUTHl UHPOP-
Maluu — Mepbl obecrieueHns 3aluThl HHHOPMALIUH,
MIpeACTaBIsIoNe co00il ro0ble JeiicTByIOmUE Ha
TEppUTOpUH 00BhEeKTa MH(OPMATH3ALUU NPABUIIA, Pe-
ITIAMEHTHPYIOLIHE TOCTYH K MHGOPMALUH U MOPSIOK
paboTEI C Held, a TakKe Mepbl 00ECIICUeHHUSI K KOHTPOJIA
BBITIOJIHEHUS TaKUX MPABHIL.

2.  Kpunrorpaduueckne MepbI 3aIuThl HHPOP-
Maluu (B ITUPOKOM CMBICIIE) — Mepbl obecnieuennn 31,
MIpeACTaBIsIoNe co00i mpeodpa3zoBaHue MH(pOPMA-
L1H, KaK MPABHJIO, HA OCHOBE CEKPETHOTO IapameTpa,
TaKuM 00pa3oM, 4TO MOITYYHTh AOCTYI K HHPOpMALHH
WM KOHKPETHO OCYLIECTBUTDH ACHCTBHS C HEH MOryT
TOJIBKO TMOJIB30BATENHU, KOTOPBIM M3BECTEH CEKPETHBIN
mapameTp (KII09):

Anroputmbl minpoBaHUs

- DyHKIUY X3IHUPOBAHUS

- CxeMbl 3JIeKTPOHHON 1IM(POBOH MOITHCH

3. Meps! Texundeckoit 31 — 3akIr04aroTcs B
3alIUTC I/IH(bOpMaHI/II/I OT YTCYECK IO TCXHUYCCKHUM Ka-
HaJlaM yTeuKH MH(POPMAIMK, OCHOBaHHBIM Ha (H3HYe-
CKMX OCHOBax 00OpabOTKM W Tepenadn WHPOpMaluu
TIOJIb30BATEISIMI U TEXHUYECKUMH cpercTBamMHu. [Ipu-
MEHSIOTCS B KOMIUIEKCE C OpPraHU3alHOHHBIMU MepaMu
3U.

4.  Creranorpaduueckue mepsl 31 — wmepsl
oOecrieueHHst 3aIIUTHl MHPOPMAIMK, HaIpaBlICHHBIE
Ha COXPaHEHHE B CEKPETE JIUI, HE SIBJIIOIUXCS Je-
rajJbHBIMHU T0JIh30BATSIIMU HHPOPMAIIMH, (PaKTa IIe-
penady MM XpaHeHUs HHQOpMaIuy.

5.  TIporpammHo-TexHndeckue mepsbl 3U (B mm-
POKOM cMBICiIe) — Mepbl obecriedenus 3, 3aKimogaro-
myecss B HCIOJBb30BAHUU CHEIHANbHBIX MPOTpaMM-
HBIX, anmapaTtHbIX MW  IPOrpaMMHO-alIapaTHBIX
cpencTB, 00eCIeYNBAIONINX 3AINUTY HHPOPMAIHH.

OcHOBHBIE yrpo3bl 0e30MmacHOCTH HHpOpMaLUH B
CA3IIP, mpuBonsmye K HEOOXOAMMOCTH MOBTOPHO
BBINOJIHATH YK€ CIETaHHYI0 paboTy:
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1.  ynaneHue WM U3MEHEHHE YEPTEKA;

2.  moTepsi pe3yiabTaToB PabOTHI 3a MEpUOJ C
MOCJIETHETO COXPaHEHUs YepTeKa Ha IUCK;

3. IoJMeHa YepTexa JPYTrUM C TaKUM Ke HMe-
HeM (aiina;

4. yTpara yBEpEeHHOCTH B IIEJIOCTHOCTH dep-
TEXa, BO3HUKAIOIIAS TIPH OTCYTCTBUU CUCTEMBI OTBET-
CTBEHHOTO 3JICKTPOHHOTO apXWBUPOBAHHSA (XPAHEHU)
(haitmoB weprexxeit. UepTex MOKET U3MEHHUTHCS B pe-
3yJbTaTe HEOCTOPOXKHBIX AEHCTBUIM IpU €ro mpo-
CMOTpE WJIH TI€9aTH, IPH UCTIOJIb30BAHUH €TI0 KaK 3aro-
TOBKH U1 CO3/IaHUsI JPYToro 4epTeka.

[Mpu Bemmonnenun pador c¢ nomoisio CA3IIP,
HEo0X0MMO pa3paboTaTh periiaMeHT C YCTaHOBJICH-
HBIMH TIapaMeTpaMu IPOCKTUPOBaHUs (pa3peleHus,
€AMHUIIBI U3MEPEHUs, TapaMeTphl IEPEX0I0B B pa3HbIe
CUCTEeMBI KOOpAHWHAT U T.1.). Heobxoaumo co3nath cu-
CTeMy ayTEeHTU(HKALUN W aBTOPHU3AIMH I10JIH30BaTE-
JIel, IpoLyMaTh IpaBHiIa Pa3srpaHNYCHHS yPOBHEH J10-
CTyHa u T. 1.

3amuTa MHGOpMAIMK B MPOrPaMMHBIX HPOIYK-
Tax kKommnaHuu Autodesk ocymecTsisier ciemyromue
croco0sl 3amuTh! yeprexa AutoCAD:

1.  Coxpanutb ueprex B PDF-¢aiin. KayectBo
npu 3ToM He TepseTcs. CoxpansoTes Bee ciou. Jlocta-
TOYHO HajAexHas W mpocras 3amura. CymiecTByer
OonpiIoe pa3HOOOpa3ue KOHBEPTOPOB, Ipeobpasyro-
mux ¢aiinel u3 PDF B DWG, HO nepeBos TaknumHu 1po-
rpaMMaMH OY€Hb HeKaueCTBEHHBIN 1 pabOoTaTh C TAKUM
(aiinom oueHs npobnemaTnaHo. Co3maeTcsi OrpoOMHOE
KOJIMYECTBO OT/IEIbHBIX IPUMHUTHBOB, UEPTEK HCKAKA-
eTcsl, TEKCT IIpeBpamnaercst B Habop JIMHUH U CIUIAIHOB;

2. Coxpanuth 4epTex ABTOKaza B (opmar
DWF (2D-aiinst BexTopHo# rpaduku). Takue daitisi
MOJKHO OTKPBIBaTh, IPOCMATPHUBATH U IeYaTaTh C I0-
mortipio TrueView mnu Design Review;

3. YcranoBka maposisi Ha (aitn ueprexa
AutoCAD. Hnst 3TOTO CITYKHT KOMaH1a
BE3OITHACTP;

4.  OueHb 4aCTO BO3HUKAET HEOOXOANMOCTB 3a-
MIMIIATD YePTEKH OT KOMUPOBAHMS U PEIaKTUPOBAHUS
HerocpencTBeHHO B popmare DWG. Hampumep, mpo-
EKTHPOBIIMKH CTAPAIOTCSI 3aIIUTHTH CBOU pa3paboTKHy,
€CITH B JIOTOBOPE OTOBOPEHO, YTO JOKYMEHTAIIMIO HA/I0
BbAATh cTporo B DWG. [Ii1st 3T0ro co3naroT Tak Ha3bl-
BaeMble MHOToBapuaHTHbele Oyoku (MH-010kn ABTO-
Kax). T.e. BeCh 4epTex IMpeBpamaeTcs B OAUH OJIOK, KO-
TOPBIN HEJB3s pparMeHTHPOBaTh. PeakTupoBaTs 3ie-
MEHTBI B TakoM OJIOKE HE MPEeACTaBISIETCS
BO3MOXHBIM;

5. Hcmomp30BaTh S3BIK NPOTPaMMHUPOBAHHUS
LISP nnst ciennuueckoit 1 HHANBULY albHON 3aIIUTHI
npoekra. JlaHHbIN crioco0 Gosiee MPOJIBUHYTHINA U MOJ
CHJLY OIIBITHBIM IIPOrPaMMHCTaM.

Taxoke ipu pabore B AutoCAD mmeercst BeposT-
HOCTb 3apaKeHus! BUpycaMH. /[Ba OCHOBHBIX THIIA BH-
PYCOB, KOTOpBIE MOTYT NOBJIHATH Ha paboTy AutoCAD
— Makpocsl VBA, BcTpoeHHBIE B (aiiibl yepTexei, u
(datin AutoLISP, xoTopsIii 3amycKaeTcsi aBTOMaTH4e-
CKH IIPU OTKPBITHH YepTekKa.

OCHOBHBIM €CIIOCOOOM 3apakKeHHsI BUPYCOM Ha OcC-
HoBe AutoLISP saBnsiercs ero nepegaua uepes OJUH U3
stux (aitnos. Kak npaBuio, moss3oBaTenb MOaydaeT
¢aiin ZIP nnm apxuB, comepkaiuii daitnsl yeprexa,
OJIMH U3 KOTOpBIX 3amyckaeT ¢aiinsl AutoLISP. Ilpu
pacmaKkoBKe apXuBa B ITAMKY M 3arpy3Ke OIHOTO U3 Yep-
TeXEH, TakKe 3arpyXkaercsl MPUCOSIWHEHHBIH (aiin
AutoLISP. Dto Bce, uro Tpebyercs A 3amycka BH-
pyca. Ilocne 3arpy3ku ¢aitn-BpequTenb MPUCTYIUT K
BBITNOJIHEHHUIO CBOUX 3aa4.

A3k VBA BrumroueH B ycraHoBKy AutoCAD,
HauynHast ¢ AutoCAD 2000, 4To mo3BOJSET BHEAPSATH
npoektsl VBA B Qaiinbl ueptexeid. SIBisisich yacTbio
yepTeka, MaKpoC MOMKET aKTUBHUPOBATbCA IpH 3a-
rpy3ke yepreka. Eciu maHHBINA uepTex UCHOIb3yeTcs
COBMECTHO C JPYTUMH IOJb30BaTENIIMU, MaKpOC MO-
JKET IMOBJHATh HA CHCTEMY JIIOOOTO KOMITbIOTEpa, Ha
KOTOpOM OH akTuBeH. Makpocel VBA moryTt ynpas-
JIATh JAHHBIMU 4EpTEiKeH, MOoNydaTh AOCTYI K JKECT-
KOMY IHCKY U pEeCTpy U Ja)ke BbI3bIBaTh MeToabl API
B Windows.

B OonpmmMHCTBE BEAyIIMX aHTHBUPYCHBIX ITaKe-
TOB y4TeHbl Haubojee paclpOCTPaHEHHBIE BHPYCHI
AutoLISP, nostomy o6HapysxeHHble daitnsl AutoLISP
OyIyT HOMEUIeHbl B KapaHTHH. BeposSTHOCTh CTOJIK-
HYTBCS C OHUM U3 3TUX BUPYCOB MOXKHO YMEHBIIINTH,
coburozas cleayrolue PeKOMEHAAIHH:

1)  He pacmakOBBIBaTh apXHUB, HE IPOBEPHUB €O
comepxumoe. Bupycer Ha ocHOBe AutoLISP 0o0braHO
TIOTIa/Ial0T B CUCTEMY ¢ ApyruMu (aitnmamu. [Tpu momy-
yennu apxuBa (ZIP, RAR u np.) Bceraa cinemyer mpo-
BEPATH COAEPKUMOE Iepe]l PACIaKOBKON Ha JIOKalb-
HBINA UJIA CETEBOU JUCK.

2) He 3amycKaThb  HEHM3BECTHBIE  (hailibl
AutoLISP nnu makpocsl VBA 6e3 npenBapurenbHOR
npoBepku. CyllecTByeT MHOIO IOJIe3HbIX (hailioB
VBA u AutoLISP, nocTynHBIX U1 CKauWBaHUS U pac-
HPOCTPaHAEMBIX MOJIb30BaTEIAMH U IPOrPaMMHUCTaMH,
OOJIBIIMHCTBO ATUX (aiJIoB HE MPEACTABISIIOT YIpo3y,
HO aKTHBHOCTb HEKOTOPBIX MOXKET MOBJIUATH HE TOJIBKO
Ha TEKYIIUH YepTexK.

3)  cueayer BKIIOYHTH 3aIIUTy OT MaKpOBHPY-
coB B AutoCAD.

C y4eToM MOTEHLHMAIBHBIX MPOOJEM OT Bpero-
HOCHBIX MakpocoB B mnporpammy AutoCAD pnaBHO
BKIIFOYCHA (YHKIHWSA, TMPEAyNpEeKIaromas O HAJIHIAN
MaKpOCOB TPH OTKPBHITHM (aiiia depTeka WM IIPO-
exTa. B okHe ¢ mpexynpexxaeHneM MOKHO OTKITIOYUTh
MakpoC 70 ero 3amycka. JTa (QYHKIHs BKIOYEHa B
AutoCAD mo ymomganuro. Ecnu o kaxkoi-nmu6o mpu-
YHHE OHA CTaja HEaKTHBHOM, €€ MOXXHO BKIIIOUHTH
cHoBa. Jlns 9TOro ciexyeT 3alyCTUTh KOMaHIY
VBARUN, Bri6pats «IlapameTpbi» 1 ycTaHOBUTSH (h1a-
XKOK «BKITIOUUTH 3alIUTy OT BUPYCOBY». DTa HACTPOIKa
COXPaHUTCS B TEKYIIEM ITpoduIIe.

C nmnomompbl0 NPUBEAEHHBIX PEKOMEHJAIMH
MOXHO oOecrieunTh HanOonee 3(h(PEKTUBHYIO 3alUTy
JAHHBIX NpH paboTe B Pa3lIUYHOTO poja CUCTEMax aB-
TOMAaTHU3UPOBAHHOTO POEKTHPOBAHUS B 3€MJICYCTPOM-
CTBE.
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MHNPUCIIOCOBJIEHHUE JJI51 BOCCTAHOBJIEHUSA I'OJIOBOK HMJIMH/IPOB
ABTOTPAKTOPHBIX JIBUT'ATEJIEA

Masienko I. V.
Zacharchenko M. A.
Tatarintsev V. V.
Grigoryan 1. M.

Kuban State Agrarian University named after I. T. Trubilin

A DEVICE FOR RECOVERY OF HEADS CYLINDERS OF AUTOMOTIVE ENGINES

Annomayus

B cmamuve npedcmasnena pazpabomxa npucnocobnienuss 01 pacmouku eHe30 noo cedna Kianauos Ha paou-
anvHo-cgepauibHom cmanke 2K52-1, komopoe no3eonum cokpamums @peMs HA YCMAHOBKY U YEHMPUPOBAHUE
207108KU U 0Decneyums NOGbLIULEHUE KAYeCMEA 6bINOJIHEHUSI MEXHOL02UYEeCKOl ONepayuu.

Abstract

The article presents the development of a device for boring sockets for valve seats on the radial drilling
machine 2K52-1, which will reduce the time for installation and centering of the head and improve the quality of

the technological operation.

Knrouegvie cnosa: znézoa, pacmouxa, npucnocobienue, pemMoHm, onepayusi, YeHmpuposauue, pemonm.
Key words: sockets, boring, adaptation, repair, operation, centering, repair.

IIpu pactouke oTBEpCTH MO THE3/la KJIANaHOB
3HAYUTEIbHBIC 3aTPYAHEHISI BO3HUKAIOT MIPH HEOOXO0-
JUMOCTH O0OeCHeUeHHsT COOCHOCTH OTBEpPCTHSA IOJ

THE3JI0 W OTBEPCTHUS IO HAIPABILIONIYIO BTYJIKY Kia-
mana. Kpome Toro, MHOTO BpeMeHH TPaTUTCS HA KPeTI-
JICHHWE TOJIOBKH Ha CTOJIE CTaHKa IPH ITOMOIIH OOJITOB
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U 1iaHok. [IpenyaraemMasi KOHCTPYKIMS TIO3BOJIMUT 3HA-
YUTEIBHO YIPOCTUTh M YCKOPHUTH 3TOT mpouecc. [o-
JIOBKa OJIOKa B 3TOM CJIy4ae yCTaHABJIMBAETCS Ha CIIe-
[MaJbHYIO MOJICTaBKY M Kpenurcsi Ha Hel. CBepxy Ha
TOJIOBKY yCTaHABJIMBAETCSl KOHIYKTOP, KOTOPBIH MO3-
BOJIUT NMPOU3BOJNTH PACTOUKY, HE OIIAcasiCh HAPYIINTh
coocHocTh oTBeperwii [1,2,3,4,5,6].

Hamm mpemmaraercst pazpaboTaHHOE IPUCIIOCO0-
JICHUE TSI PACTOYKH I'HE3[] O] CeIa KIIaraHoB Ha pa-
JIUaTbHO-CBepIIIbHOM ctanke 2K52-1, xoropoe mo3-
BOJIUT COKPATUTh BPEMs Ha YCTAaHOBKY M IICHTPHPOBa-
HHE TOJIOBKM M OOECHEeYUTh IOBBIIICHHE KadecTBa
BBITIOJTHEHHSI TEXHOJIOTMYECKOH oreparuu (PUCYHOK
1).

Pabota npucrnoco0eHus 3aKIII04aeTcs B CIEIyI0-
IIeil mocieoBaTeIbHOCTU: ToJIoBKa 13 OJ0Ka 1UiIuH-
nIpoB nBuratens A-41 ycranaBiuBaeTcsl Ha omopy 14,

KOTOpasi C MOMOIIBIO CIIEIHAIbHBIX 00ITOB 15 3akpern-
nsieTcd Ha croiie 16 cBepiunbHOro cranka 2A-125. Ha
BEPXHIOIO IUIOCKOCTh T'OJIOBKH YCTAHABIMBAETCS MPO-
craBka 11, kotopast 1Byms 6onramu 10 Kpemurest K ro-
JIOBKE, Ha IPOCTABKY KPEMUTCS KOHYKTOP & C BTYJIKOH
7 HaJ TeM OTBEpPCTHEM KIIallaHa, KOTOpOe Hajo oOpa-
60TaTh.

LleHTpUpOBaHNE KOHIYKTOpA OCYIIECTBISIETCS
CHEUAIbHOM ONpPaBKOM, XBOCTOBUK KOTOPOH BXOIUT B
OTBEPCTUE HANpaBJsAIOLIEN BTyJaku kinanaHa. Ilocne
9TOTO KOHAYKTOP KPEMUTCA K TOJIOBKE, a IICHTPUPYIO-
1as OIpaBKa yaassercs. B Hanpasisonyo BTyIKy 7
yCTaHaB/IMBaeTCd Pe3loBasl roJIoBKa 3, COeIUHEHHas
XBOCTOBHMKOM 1 CO MIMUHAENEM CBEPIUIBHOTO CTAHKA.
IlepeMerieHne pe3n0BOH TOJIOBKY 110 BEPTUKAIIH OTpa-
HUYMBAETCS KOJIBIIOM 5, KOTOPOE YIUPACTCS BO BTYJIKY

7 MO JAOCTMXXEHMU HEOOXOAMMOW INTyOMHBI PacTOYKH
[7,8,9,10].
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Pucynox 1 - Ilpucnocobaenue ons pacmoyku eHe3o noo ceodna Kianamos Ha
paouanvho-ceepaunviom cmanke 2K52-1
1 — xe0cmosux; 2 — cyxapwv; 3 — onpagka pesyosasi; 4 — peszey, 5 — KOIbYO oepanuyumensHoe;
6 — sunm cmonopuwiii; 7 — emyaka; 8 — kondykmop,; 9 — eunm 05 pecynuposxu eévtiema pesya; 10— 6oam,
11 — npocmaska, 12 — 6oam; 13 — conosxa 6n0ka yurunopog osueamens A-41; 14 — onopa;
15 — 6onm cneyuanvholii; 16 — cmon cmanka.

[Mocne okoHUaHMs1 00PaOOTKH OTBEPCTHS OIPaBKa
BBIHUMAETCSl U3 KOHJIYKTOpA M MPOM3BOIUTCS €TO IIe-
pecTaHOBKa Ha crenyrounee OTBEpCTHE
[11,12,13,14,15,16,17].
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Hacynnaes A.X.

Tawkenmcxuil uHcmumynt UHIICeHepoes chefl€3H0()0p09lCH020 mpancnopma

K HCCIEJOBAHUMIO 3BABUCUMOCTU MAPAMETPOB TAPHO-IITYYHBIX I'PY30B MEXIY
COBOM
Nasullayev A. K.
Tashkent institute of railway engineering

TO THE STUDY OF THE DEPENDENCE OF PARAMETERS OF TRAY-AND-BARRET GOODS
BETWEEN ITSELF

Annomayus

Tapno-wmyunvie epy3vl Haubo1ee IPPHeKmuHo nepeso3ums 6 mpancnopmusix nakemax. QOOHaxKo Ha nNpax-
muKe naxkenitvle nepeeo3Ku cpy306 npumenirom ne 6cez0a. B ces3u c smum epa60me npeécmaezzeybl pesyibmanivl
uccnedo8anull KOpPeIIYUOHHOU C53U NAPAMEMPOB8 MAPHO-UIMYUHBIX 2PY308 Medtcdy coboti. Komopwsie nosgoaunu
ycmanosumys, Ymo u3 6ce2o 4ucia 3Havumvlx (j)akmopoe Haubovulee erusHUe HA Sd)dJEKmuGHOCWlb eco pd601’}1bl
oKasvleaem naKemonpueoc)Hble cpy3vbl, mAK KAK CHUsfcaemcs 3ampanivl mpy()a YenoeeKa-4acoe, CHuUsiCeHue npo-
CMOsA 8A20H06 NOO Nnocpy304HO-pa32PY30UHbIX onepayuu.

Abstract

Packaged cargoes are most efficiently transported in transport packages. However, in practice, the package
transportation of goods is not always used. In this regard, the work presents the results of studies of the correlation
of the parameters of packaged cargoes among themselves. Which allowed to establish that of the total number of
significant factors, the most suitable for the efficiency of its work is package cargo, as it reduces the labor costs
of man-hours, reducing idle time of cars for loading and unloading operations.

Kniouesvte cnosa: mapno-wumyunsie 2py3vi, noepysKa, pazepy3Ka, napamempul, nepespyskd, naKemonpueoo-
HOoCcmb,
Key words: packaged goods, loading, unloading, parameters, overload, package availability
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Brenenne. HomenkiaTypa ITY4HBIX TPY30B B CO-
BPEMEHHOM ITPOU3BOJICTBE OTJINYAETCSI OTPOMHBIM pa3-
HOOOpasueM 1o Becy, rabapuTHBIM pa3Mepam, KoHpu-
rypauud U (U3MKO-TEXHHUYECKUM cBoiicTBam [1-9].
VYCIIOBHO MOXKHO pa3feluTh Ha JIB€ TPYIIBI: TapHO-
YIIaKOBOYHBIE W INTyYHBIE. |apHO-YIaKOBOYHBIE
Tpy3bl OOBIYHO TIEPEBO3SITCS B CTAHAAPTHOW WM YHH-
¢unmposanHO# Tape. K mTydHBIM Tpy3aM OTHOCATCS
MEePEBO3UMBIE TOIITYYHO.

Opranuzanys 1 ynpasJieHHE Ha MOTPY30YHO-pa3-
TPY309HOM YYacTKE C IIOMOIIBI0 MAaTEMaTHIECKUX Me-
TOJIOB UMEET OOJIBILIOE 3HAUCHHE IS AaIbHEHIIEro co-
BEpIICHCTBOBAHUS Meperpy3o4Hsix padot. [lorpy-
304HO-Pa3rpy304HbI Y4acTOK - >KEJIEe3HOAOPOXKHBIN
MyTh AJIS pa3MEIIeHUs BarOHOB, MOJJICXKAIIUX K Hepe-
rpy3Ke, a Takxke IMepeMeleHHs X B IpoLecce onepa-
uit. M3-3a pa3nooOpasusi Tpy30B MOCTYMAOIIMX Ha
nepepabOTKy HEOOXOOMMO HAHTH KOPPETALNOHHYIO
CBSI3b MEXIY MapaMeTpaMH.

O0paboTka cTATHCTHYECKMX [JAHHBIX Hapa-
METPOB TpPY30l0TOKAa TAPHO-IUTYYHBIX TIPY30B.

Hmeetcs orpoMHOE KOJIMUECTBO (PAKTOPOB, BIUSIOIINX
Ha MpoLecCc MEeperpy3sku U MEepeMEIeHHs] HITY4HBIX
rpy3oB. O0mmue napaMeTpsl CBOMNCTBEHHBI BCEM TapHO-
HITYYHBIM Ipy3aM, KOTOPBIE OKa3bIBAIOT CYILECTBEH-
HOE BIIMSIHUE Ha IOIPY30YHO-Pa3rpy30uHylo palory.
Macca rpysa sSBJISI€TCS OJHUM M3 OCHOBHBIX MTOKa3aTe-
JIell B3aUMOJEHCTBUSl C 3JIEMEHTAMHM TPAaHCIOPTHOTO
CPEZCTBA, MOTPY3049HO-PA3TPY309HBIM yIaCTKOM H Me-
XaHU3MOB JUTS OCYIIECTBIICHNUS IIEPErPYy30K.

AHanu3 rpy30n0ToKa METOJaMHU MaTeMaTU4eCKOU
CTaTHCTHKH 110 TapaMETPy MAacchl IOKa3al, 4To Ooiee
50% mnepeBO3UMBIX TaPHO-IUTYYHBIX IPY30B JKeJIe3HO-
JIOPOXKHBIM TPAHCIOPTOM UMEIOT Maccy Ao 80 kr. Uro
XapaKTepHO Ui TPY30B KakK MPOAOBOJIBCTBEHHBIE TO-
Bapbl, CEJILCKOXO35IICTBEHHBIE MTPOAYKTH U TEKCTHIIb-
HOW IPOMBIIITIEHHOCTH (PUCYHOK 1).

['abapuTHble pa3Mepbl LITYYHBIX TPY30B SIBIIS-
I0TCSI HE MEHEe BaKHBIM (PaKTOPOM JUISl OTIPEIETICHNUS
IIapaMeTpoB IOIPY30YHO-PA3TPY30UHBIX YYACTKOB H
MEXaHH3MOB.
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Puc 1. I'pysonomox mapro-umyunsix epy308 no macce.

AHanu3 Trpy30N0TOKAa MO MNapamerTpy JJIMHEI
TapHO-IUTYYHBIX I'PY30B MOKas3aj, 4To Ooyee MoJo-
BUHBI 13 HUX UMeE0T 10 800 MM (prcyHOK 2). 310 00y-

125
106

[y

o

o
1

~
(6]
!

CJIOBJIEHO T€M, YTO OOJILIIMHCTBO MOJIJIOHOB UCTIONB3Y-
eMBIX Ha JKEJIC3HOZOPOXKHOM TPAHCIIOPTE HMEIOT
JuHy B 1200 M.
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Puc 2. I'pysonomox mapro-wmyunsix epy308 no OiuHe

Tarxoke W mapamerp IWIMPUHBI UMEET OoJiee IMoJo-
BUHBI Ipy30B 10 800 MM. M0XHO caenaTh BBIBOJ, YTO
0oJiee TOJIOBHHBI NIEPEBO3UMBIX TAPHO-LITYYHBIX I'PY-

30B KEJIE3HOW JOPOTOW SIBJIAIOTCS MAKETONPHUIOA-
HBIMH, TaK Kak OOJIBIIMHCTBO MOJJIOHOB UMEIOT pa3-
Mepsl 1200%800 mm (prcyHOK 3).
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BeicoTa TapHO-IITYYHBIX TPY30B B 3HAUUTEIBHON
Mepe OIPEAEIAIT €ro MPOXOAUMOCTh B MPOLECCE T1e-
peMelIeHUs ¥ Teperpy3Ku (PUCYHOK 4).
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Puc 3. I'py3onomox mapHo-uimyunsix 2py308 no wupune
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Puc 4. I'py3onomox mapHo-umyunvix 2py308 no bicome

He menee cyliecTBeHHbIMM NapaMmeTpaMu SIBJIs-
eTcsi OObEMHBIN BEC IITYYHBIX IPY30B, BIHUSIONIUE Ha

00BEM Ky30Ba KOHTEHHEPOB U KPBITHIX BATOHOB JKeJIe3-
HOJIOPOKHOTO TPAHCIOPTAa (PUCYHOK 5).
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no 0,15 0,15-0,3 0,3-0,45 0,45-0,65 0,65-0,8 0,8-1,05 cBbILE
00bEMHBII Bec, T/M3

1,05

Puc 5. I'py3onomox mapHo-umy4nvix epy308 no 00bEMHOMY 8ecy

Kak u ormewanmoch u3-3a pasHooOpasusi TapHO-
MITYYHBIX TPY30B HEOOXOAWMO MPOBECTH HCCIIE0BA-
HUS 3aBUCUMOCTH TTapaMeTPOB CBSI3U MEXKITY COOOH.

Koppeasimnonnsbiii aHaJIn3 napaMerpos
TAPHO-WITYYHBIX IPpy30B. KoppensiiMoHHON CBSI3bIO
HA3bIBAIOT BAXHEUIIMN YaCTHBIN claydail craTUCTHYe-
CKOH CBSI3H, COCTOSIIIUNA B TOM, YTO Pa3HbIM 3HAUECHUSIM
OJIHOH MEepPEeMEHHON COOTBETCTBYIOT Pa3IMUHbBIE CPEJI-
HU€ 3HAYCHUS IPYTOn.

Ha ocHoBaHMM 10JIS1 KOPPESLMU MOKHO BbIJIBH-
HYTb THIIOTE3Y O TOM, YTO CBSI3b MEXIY I1apaMeTpaMu
TapHO-IUTYYHBIX I'PY30B HOCHUT JIMHEWHBIN XapakTep.
OLeHoYHOE ypaBHEHHE PErpeccuy, MOCTPOeHHoe Oy-
JI€T UMETh BUL:

y=a+b-x, )
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rie Y - cpeaHee 3HaueHHE DPE3yJIHTATHBHOTO

NPU3HAKA Y IPU ONPEAEIeHHOM 3HaueHUH (haKTOPHOTO
NPU3HAKA X;

a — cBOOOJIHBII YJIeH ypaBHEHUS;

b — ko3 durHeHT perpeccusi, U3MepSIIOIIHiA cpe-
Hee OTHOLICHHWE OTKJIOHEHHS pPe3yJbTaTHBHOTO IIPH-
3HaKa OT €ro CPEeJHEH BEINYUHBI K OTKIOHEHHIO (aK-
TOPHOTO MPHU3HAKA OT €ro CpeAHeH BeINYMHEI Ha OHY
SIUHUILY ero M3MEPEeHUs, - BapHaluy y, IPUXOIIIa-
CSl HA SJIMHUILY BapHaIUHU X.

[TapameTpsl ypaBHEHHs PacCUUTHIBAIOTCS METO-
JIOM HaMEHBILINX KBaJPaTOB MO JAHHBIM O 3HAYEHUSIX
MPU3HAKOB X U Y B U3y4aeMOM COBOKYITHOCTH, COCTOSI-
Iiei U3 N UMeeT BUJL:

2

fab)=Y[y, -(@+b-x)] >ming

Cucrema HOpMaJbHBIX YPaBHEHUU.

n-a+b->.x =2V

i=1 i=1

aanXi +b'anXa2 :Zn:Xiyi (4)

i=1 i=1 i=1

[TapameTpsl ypaBHEHHSI PETPECcCHH MOXKHO BBI-
YHCIIATH Y€PEe3 ONPEICTUTEIIH:

a:Aa b:Ab,
A

A

®)

A - onpenenuTenb CUCTEMBI,

Aa - 4aCTHBIYA ONpPEAENIUTEND, MOJy4YaeMBbIil B pe-
3yNbTaTe 3aMEHBI KO3 PHUIIMEHTOB IIPH & CBOOOTHBIMU
YIEHaMU U3 IPABOM YaCTU CUCTEMBI YPAaBHEHUM;

Ay - 4aCTHBIA ONpPEAENIUTEND, MOJy4YaeMBbIil B pe-
3yabTare 3aMeHbI KO (UIIMEHTOB P b cBOOOAHBIMI
YJICHAMH U3 NIPABOH YaCTH CHCTEMBbl YPaBHEHUI.

Janee onpenensercst BBIOOPOYHBINA TUHEHHBIN KO-
(G QUIUEHT KOPPESIIUU, KOTOPBIH pPacCUUTHIBACTCS
o opmyie:

X=Xy
Ny = ,
O, -0,

JlnHeHHBIH KOA(OUIMEHT KOPPEIIUN MPUHH-
Maet 3HaueHus1 ot —1 1o +1. CBsi3u Mexay NpU3HAKaMu
MOTYT OBITH CIAaOBIMH W CHIBHBIMH (TeCHBIMH). MxX
KPUTEPHHU OLIEHUBAIOTCA Mo ImKane Yeqnoka:

0,1 <y <0,3: cnabas;

0,3 < 1y <0,5: ymepeHHas;

0,5 < 1y <0,7: 3ameTHas;

0,7 < 1y <0,9: BbICOKas;

0,9 < ryy < 1,0: BecbMa BbICOKaS;

Pe3ynpraThl 3aBHCHMOCTH IIapaMeTpOB
TapHO-IITYYHBIX TPY30B MPUBEICHHI B Ta0muie 1

(6)

CBA3U

Tab6muma 1.

B3aunmMocBs3b IapaMeTPOB TAPHO-WITYYHBIX IPY30B MeKAY C000#

ITapameTpsl rpy3a Macca, kr. Jmnel, cMm. | Illupuna, cM. | Brwicorta, cM. | OO0BEMHEIIH Bec,
/M
Macca, Kr. - 0,514 0,548 0,578 0,712
JmHa, cM. - - 0,624 0,611 0,587
[upuna, cM. - - - 0,608 0,534
BricoTa, cM. - - - - 0,512
O6wEMHEII Bec, T/M® - - - - -

HccrnenoBanue 3aBUCHMOCTH MTapaMeTPOB TapHO-
IITYYHBIX TPY30B MEXIY c000il MoKa3aau HEBBICOKHE
KOppesAIHoHHbIe cB3M Mo mkane Yemmoka. OtcyT-
CTBHSI TECHOTHI CBSI3eH MEXIy MapaMeTpamu MoITBep-
JJIO TIOJIOKEHHE O pPa3HOOOpa3Md HOMEHKJIATYPhI
MITYYHBIX TPY30B. 3aBUCHMOCTb MEK1Y Maccoi 1 00b-
€MHBIM BECOM, JOCTATOYHO BBICOKAs KOPPEIALUU
0,712.

BoiBoabI. AHaNNM3 Macchl U Pa3MepPOB OTAEIbHBIX
HITYYHBIX PY30B MO3BOJIIET MPABUIIBHO aHAJIU3HUPO-
BaTh M Pa3pabdOTaTh TEXHOJIOTMYECKHH IMOTPY30YHO-
Pa3Tpy304HBIX U CKIAJCKUX padoOT M BRIOMpPATH HANOO-
Jiee TTOIXO/IAIIIE BapUAHTHI.

Bonee mooBHHEI MEPEBO3UMBIX TAPHO-IITYYHBIX
TPY30B IMapaMeTpaMy JJIUHBI U IIHPHUHBI 110 JKeJIe3HOH
JIOPOTOH  SIBIAIOTCS TAKETONPUTOAHBIMH, TaK Kak
OoJbllIe TIOJIOBHHBI TI€PEBO3MMBIX TPY30B HMEIOT
JuuHy 1o 1000 MM, a mupuny 10 800 MM, U coBIaiat0T
C pa3MepaMu IMOAJOHOB, KOTOPBIE B CBOIO OYEpelb
umeroT pasmepsl 1200800 mm.
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Hacynnaes A.X.

Tawxenmcxuil UHCmumym UHIICeHepoes 9!C€JZ€3H060pOJICHOZO mpancnopma

K BOITPOCY O TEXHOJIOI'MH MEPEI'PY3KHU LITYYHBIX I'PY30B U3 CKJIAJIA B
KOHTEMUHEP

Nasullayev A. K.
Tashkent institute of railway engineering

ON THE ISSUE OF TECHNOLOGIES FOR HANDLING PIECE CARGO FROM A WAREHOUSE TO
A CONTAINER

Annomayusn

I'py3 Heobx00umo 0ocmagums K KOHEYHOMY HOMPEOUMENIO ¢ MeMuU NAPAMEmMpPamu, KOMopble HYHCHbL PLIHKY
no npunyuny rocucmuxu. Tpancnopmy omeedena poib 00CMABKYU HYJICHIX NPOOYKMOS8 Ha pblHOK. B cmamve pac-
CcMOmpenbl BONPOCHL MEXHONIO02UU NepeSpy3KU ¢ NOZUYUL NaApamMempo8 MapHO-WIMYUHbIX ePY308

Abstract.

The cargo must be delivered to the end user with the parameters that are needed on the principle of market
logistics. Transport assigned the role of delivering the right products to the market. The questions from the per-
spective of technology transship parameters unitized cargo.

Knroueswie cnosa: mapno-wmyunwlii 2py3, KOHmMeUHep, MpaHCROPMHAsl Mapa, KOHeeuep, nepecpy3ka
Keywords: unitized cargo, container, transport packaging, conveyor, transship

Beenenne. CBOEBPEMEHHOCTh JOCTaBKU T'PY30B
BBIJIBUTAET HOBbIE TPeOOBAaHMSA K TEXHOJOTHUSAM Iepe-
rpy304HbIX paboT. Hemoonenka poiu meperpy30uHbIX
paboT MPUBOIUT K YBEITMUYESHHUIO IIPOCTOEB TPAHCIIOPT-
HbIX cpeAcTB [1-8]. BoNbIIMHCTBO TapHO-IITYYHBIX
TPy30B 1eJIecO00pa3Ho MEepeBO3UTh YKPYIMHEHHBIMHU
TPaHCIIOPTHBIMH NMAPTHIMH NIPEIBAPUTEIHLHO CHopMHu-
POBaB 13 MEJIKHX I'PY30B B TPAHCIIOPTHbIE MAKETHl Ha
noyioHax Wi 6e3 Hux. OpgHako HaMOOJIBLIIMM HEJo-
CTaTKOM TIAKETHBIX IIEPEBO30OK TPY30B CUUTAETCS

MCHBIICC KOJWYECTBO MAKECTUPOBAHHBIX TPY30B Ha
MO/IIOHAX, TOMEIIAIOIIMXCS TIPU 3arpy3Ke HX B TPAHC-
IIOPTHOE CPE/ICTBO.

C uenbio 06erdyeHus TpyAa rPy34nuKOB IIPH Iepe-
rpy3Ke rpy3a K MeCTy YKJIAIKH IITabelst CIEAyeT HC-
[OJI30BATh JIEKTPOIIOTPY3YHKH, KOHBEHEPBI, 8 TAKiKe
OPOCTEHIIe MEXaHU3MBL. YKIaJKa KaXIOro rpys3o-
BOTO MECTa MMPOU3BOIJUTCS IOSIPYCHO JIKOO yCTynooo-
pasHo. YcrynoodpasHoe (GopMHUpOBaHHUE IITabes pe-
KOMEH/yeTcsd Kak Ha pucyHke 1.
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Puc. 1. Yemynoobpasnas yknaoxka mapHo-ulmyyHuix epy308 8pyuHyIo
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BrnoTHyo Kk 30He A yKJIAIBIBACTCS 4YacTh INTa-
Oens B 30He B mmpuHa KOTOPO# HOKHA OBITH HE Me-
Hee 0,7 METPOB, a BRICOTA JIOJKHA 00ECTICYUBATh HOP-
ManbHyI0 pabory rpy3umkoB. B 3one C u3 TapHO-
MITYYHBIX TPY30B YKIAABIBAKOTCSA CTYICHH HIMPUHOMN
He meHee 0,3 Mmerpa, a Takke BBICOTOH He MeHee 0,3
MeTpa. [To 3TUM cTymeHsAM rpy34uKH NOTHUMAIOTCS Ha
MOBEPXHOCTH TPYy3a B 30He B 1 mosipycHO hopMupytot

BEpTUKAJIBbHBIN psia B 30He A. B 3aBucHMOCTH OT pona
TapHO-LITYYHOT'O TPy3a, BUA Taphl, a TAKXKE YIIAKOBKH,
JIOIyCKaeTCsl yKJIaIKa MTadesst APYruM CriocoOoM.

[TepBBlil BepTUKANBbHBIA psA yCTaHABIUBAETCS
BJIOJIb TOpLIEBOW cTeHBl — 30Ha A. IlocienoBarensHO
YKJIaIBIBaeTCsI OT OOKOBOM CTEHBI K IPYTOH BIDIOTHYIO
JIpyT K Opyry Ha BbicoTy H, BennuuHa KOTOpoi npuBo-
nuTcs B Tabmure 1.

Tab6muma 1.
BricoTa yeTynoo6pa3Hoii ykJIaaku mradens
Ne Macca TapHO-IITYYHOIO Ipy3a, KI' BricoTa yknanku, M
1 o 50 1,5-1,8
2 Ot 50 1o 80 (kpoMe rpy30B B MEIIKAX) 1,2
3 Tpy3Bl B METITKaX 1,5

Grmad
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Puc. 2. Texnonoeus nepespy3xku mapHo-umyuHuX epy308.
1 — nepeosudicroii konsetiep, 2 — epy306as pamna, 3 — ONOPHAsL pAMIA 0151 KOHMelHepd

Bpewmst nieperpy3ku rpy3oB B i-if KOHTEHHED
_abcot,
3600-a- -5

r7e 8 — BHYTPEHHSS [UTHHA I-T0 KOHTEiHepa, MM;
b — BHyTpeHHss mmpuHA i-TO KOHTEHHEpa, MM; C —

BHYTpPEHHSISI BBICOTA I-r0 KOHTEHHEpa, MM; ¢ — KO3(-
(bULIEHT 3an0HEeHUs 00beMa KOHTeHepa; 1y, — cpel-
Hee BpeMs YKJIaJKU | KOpoOKHU WITH SIIUK Ha KOHBeEwHep,
cek; 3600 — yuciio CeKyHIl B OJJHOM 4Yace; o — JIMHA
rpy3a, MM;

[ — mmpuHa rpy3a, MM; 0 — BBICOTA IPy3a, MM.
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Puc. 3. 3asucumocmo epemenu nepezpysxku Ha 00bEM MAPHO-WUMYUHBIX 2PY308

BeiBoasl. Ha ocHOBaHMM NOJTYYCHHBIX PE3yJIbTa-
TOB MOJXKHO C/IEJIaTh CIICAYIOIINE OCHOBHBIC BBIBOJIBI:

- pe3yNbTaTHl PUCYHKA 3 CBHIETEIBCTBYIOT O BIIH-
STHUY TTapaMeTPOB I'py3a Ha Ieperpy309HbIe paOdoTHI;

- meperpy3ka TapHO-IITYYHBIX TPY30B, KaK M HX
CKJIaJUPOBAHUE, MPOBOJATCS B OCHOBHOM MOIITYYHO
Bpy4HyI0. HecoBepIilleHHBIE CITOCOOBI TEPEBO3KH B
BHIEC HEOOJBIINX IPY30BbIX eauauIl 00bémom 0,1-0,15
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M’ 3aTPYAHAIOT MEXaHU3ALUIO IOTPY30UHO-PA3rPy30U-
HBIX paboT. JlocTaBKa 3THX Irpy30B B HE YKPYITHEHHOM
BUJIE IPUBOJUT K OOJIBIIUM 3aTpaTaM BPEMEHH.
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Huzamymounoe Mapcens Hnvxamosuu
CcmyOeHm Ma2ucmpamypul

Kaszanckuii eocyoapcmeenviii aHepeemuyeckuil yHugepcumem

BO3MOKHOCTH NOBBIIIEHUS HAJIEXKHOCTH TEIJIOCHABXKEHUS IOTPEBUTEJIEN
PECITYBJIMKU TATAPCTAH

Nizamutdinov Marsel Ilhamovich
master's student
Kazan State Energy University

THE POSSIBILITY OF IMPROVING THE RELIABILITY OF HEAT SUPPLY OF CONSUMERS OF
THE REPUBLIC OF TATARSTAN

Annomauyus

Cmamws nocesauena uzyyeHuIo meniossvlx cemell, UCnonb3yemvlx @ pecnyonuxe Tamapcman PD. B kpynuvix
20pooax pecnybnuku QYHKYUOHUpyem O00CMAmoyHo OOIbULOe KOIUYECHBO YEHMPANbHbIX MenI08bIX NYHKMOG.
ﬂﬂﬂ noevblueHuUA 3Kcnﬂyama14u0HHoit HAOIHCHOCU U CHUIICEHUS IKCNIyamayuoHHblX 3ampam aemop npedﬂaeaem
nepexoo Ha mpyowl u (acoruvie uzdenus ¢ nenonoauypemanosou (I111Y) usonrayuu. B pabome agmopom npugo-
osmest npeumyuwecmea UCnolb306Arnusl HOBOU mexHojio2uu, a makoace npedﬂazaiomc;i pez«mendauuu no Modep—
HU3ayuu menjiocemesozco xozsucmaa.

Abstract

The Article is devoted to the study of heat networks used in the Republic of Tatarstan of the Russian Federa-
tion. In large cities of the Republic operates a fairly large number of Central heating points. To improve opera-
tional reliability and reduce operating costs, the author proposes the transition to pipes and fittings in polyure-
thane foam (PU) insulation. The author presents the advantages of using the new technology, as well as recom-
mendations for the modernization of the heating system.

Kniouegvie cnosa: mennogeie cemu, Pecnyonuxa Tamapcman, mennocnaboicenue, sxenayamayus, L{TII.
Key words: heat networks, Republic of Tatarstan, heat supply, operation, TSC.

B Pecny6nmike Tatapcran 1o cocrosiHuio Ha 1 sH-
Baps 2017 rona pynkumonupyer 2 064 ncroyHuka Ter-
JIOCHAOKEeHNUs, OTIYCKAIOWIET0 TEIUIOBYI0 OSHEPTHUI0
HACEJICHWI0 M OO/KETHBIM OpTaHM3aIlUsAM, CyMMap-
HoM MomHOCTRIO 20,1 ThIC. 'KaN/4.

B kauecTBe MCTOYHMKOB TeruiocHaOxeHus B Ta-
TapcTaHe (PyHKIMOHHPYIOT TEIUIOBBIE AIICKTPHUECKHE
CTaHINM, KOTEIbHBIE, a TaKXKe WHANBUIyaTbHBIC

koTibl. [Ipu atom 99,3% MCTOYHMKOB TeIIOCHAOXe-
nust PecriyOosinkm Tarapceran paboraror Ha razoo0pas-
HOM TOIIIHBE.

Cpeau KpyIHBIX OpTraHu3alnii, 00eCIeYnBarOIINX
TeHepaIHnIo TEIUIOBOH YHEPTHH i oTpeduTenei Pec-
nyonmukn Tatapcran: AO «Tarsnepro», OAO «TTK-
16», OO0 «Hwmwxuekamckas TOLl». B uucno gaHHbIX
opraHm3alyii, B Tom uncie BxoaaT Kazanckas TOII-1,
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Kazanckas TOII-2, Kazanckas TJIL[-3, HaGepexHo-
yennuHckas TOL, Huwxuexamckas TOL (ITTK-1), Bei-
pabaTbIBaloIIMe TEIUIOBYIO SHEPTHUIO JUIsl HY X[ IIOTpe-
6ureneii Pecrryonuku Tarapcran.

B Tarapcrane NpuMeHSIOTCS LIEHTPAIN30BaHHbIE
1 MECTHBIE CHCTEMBI TETUIOCHA0KEHS.

B pexxume KoMOMHUPOBAHHOW BEIPAOOTKH TEILIO-
BOM »Hepruelt cHabxkaroTca morpeduren r. Kaszanwy, r.
Habepexusie Yennsl, 3anHcKoro n HmKHEKaMCcKOTro
MYHUIUITAJIHHBIX PafOHOB.

CucteMbl TETIIIOCHAOKEHNUS C IPUMEHEHHEM B Ka-
4ecTBE TEIUIOHOCHUTENSI Fopsiueil BOAbI JeHCTBYIOT B 33
MYHHUIMNAJIBHBIX 00pa3oBanusx Pecrmybnmkn Tarap-
craH. B 12 MyHHIMDAIBHBIX OOpPa30BaHMSAX TEILIO-
CHa0KeHHe JKWIOro (OHAa U 0OBEKTOB COLMAIBLHOTO
Ha3HAuU€HUsI OCYILECTBIACTCA OT MHAUBUIYaTbHBIX CU-
crem ortoruienus [1].

[Iporao3 pa3BUTHA TEIIOCETEBOTO XO3SIMCTBA MY-
HUIUTIANEHEIX 00Opa3oBaHmit PecmyOnmkm Tartapcran
paccMaTpuBaeTCsS Ha OCHOBaHUH aHAIN3a CXEM TeTlIO-
CHAa0XCHHUS TIOCENICHUH U TOPOJICKUX OKPYTOB, pa3pa-
OOTaHHBIX B paMKax peaim3anuu TpeOoBaHmii Dene-
panpHoro 3akoHa ot 27.07.2010 Nel190 «O teriocHab-
JKEHHUN U MOCTaHOBJICHUS [IpaBurenscTBa
Poccuiickoit @eneparun Nel54 ot 22.02.2012, ompe-
JeIsIIoeMy TpeOOBaHMsI K IOPSIKY pa3paboTKu U
YTBEPKICHHUIO CXEM TEINIOCHAOKEHHUS, a TaKkKe IMO0-
psaAKy ux axryanu3anud. OCHOBHBIE IOJIOKCHHS II0
Pa3BUTHIO TEIUIOBBIX CETCH OCHOBBIBAIOTCS Ha PE3YIIb-
TaTax THUAPABINIECKOTO pacdeTa CHCTEM TeILIOCHAa0-
JKCHHS C YUIETOM CTaTUCTHKH aBapHi U MOBPEKICHHUM.
Tarxke Ha OCHOBE aHANM3a THAPABIMYECKOTO pacdera
BO3MOYKHO BBISIBUTH TEXHUYECKHE U TEXHOJOTHUCCKHUE
mpoOJIeMBl B CHUCTEMaX TEIUIOCHA0KEHUS TOCEICHUS
60 TOPOJICKOTO OKpyra M pazpaboTaTh IUTaH MEpO-
MPUATHI 10 UX JTUKBUAALUN C YUETOM COBPEMEHHBIX
TEXHOJIOT M.

CpenHuii M3HOC TEIIOBBIX ceTel mo Pecybmmke
Tatapcran coctaBnser nopsaka 50-60 %. Cnencreuem
9TOTO SBIIIETCS MOBHIICHHEBIN YPOBEHB IIOTEPH BOABI U
TeruioBod SHeprun. AapuitHocts — 0,5-0,8 wHIM-
nedara/Ha 1 kM TemoBbIX ceTeil B rof. OCHOBHBIMH
MPUYHHAME aBapuii, Kak MOKa3bIBACT MPAKTHKA, SBIIS-
FOTCS CBUIIH, TPEUINHEI, KOPPO3HsL, 3aCOPHI U T.1. [1pn
HOPMaTHBHOH NMOTpeOHOCTH B 3aMeHe 4-5 % B rox ot
00111e#t MPOTSKEHHOCTH TETUIOBBIX CETEH MEHSIETCS TO-
psanka 3,0-3,5% TennoBbIX ceTei.

B nensix noBbIlIeHHs SKCITyaTallMOHHOW HA/Ie%K-
HOCTH M C yYETOM BaKHOCTH CHMYKEHUS TEIJIOBBIX 10~
TEpPb, & COOTBETCTBEHHO, M CHIKEHHUS SKCILTyaTallHOH-
HBIX 3aTpaT NpU TPAHCIOPTHUPOBKE TETIOHOCUTENS,
PYKOBOJCTBYSICh MEPONPHITUAMU U LEISIMH, Mpery-
cmotpeHHbIMU Yka3oM Ilpesunenrta Poccuiickoit @e-
Jepauyu ot 4 uroHst 2008 r. Ne 889 «O HEKOTOpBIX Me-
pax MO MOBBIEHUIO 3HEPreTUYECKOW U DKOJIOTHYE-
CKOM 3P (PEKTUBHOCTH POCCHHUCKON SKOHOMHKH» U
®deneparpHbIM 3aKOHOM 0T 23.11.2009 Ne 261-®3 «O6
HHEProcOepeEHNH U O MOBBIIICHUN SHEPTeTUIECKOM
3¢ (HEKTHBHOCTH U O BHECCHHH M3MEHEHHH B OTIEIb-
HblEe 3aKOHOJaTenbHble akThl Poccuiickoit Penepa-
U, TIPH CTPOUTEIECTBE H PEKOHCTPYKITHH TETUIOBBIX
ceTel MpUMEHSIOTCS TPYObI U (pacoOHHBIE H3/ICTTHS B T1e-
HononnyperanoBoi (III1Y) mzomstunu, xoadduent

TEMJIONPOBOJHOCTH KOTOPOH COCTaBIsieT He Oolee
0,03 Bt/m °C. OCHOBHBIMH NIPEUMYILECTBAMH TPYO B
MITY wm3omsanuu nepen TpydaMu ¢ IPYyrMMU THIAMHU
H30JIALUY ABIISIIOTCS HU3KUE TEIUIONOTEPU U HAUUue
CHCTEMB! OIEPATUBHOTO TUCTAHIIMOHHOIO KOHTPOJIS
(OJK), mozBossitomeil KOHTPOIHPOBATh HAMOKaHHE
[IITY uzonsauuu. bnarogaps 3ToMy yXe Ha paHHE cTa-
JVY MOXHO BBISBIIITH MPOOJIEMHBIE MECTA, yCTPAHATH
IIPUYMHY HAMOKAaHHA U TEM CaMBIM HE JOIyCKaTh BO3-
HUKHOBEHUS TIOBPEXKACHNUH [2].

HoBas TtexHomorus OeckaHaNIbHOW IPOKIIAIKA
TEIUIOBBIX ceTell ¢ meHononuypetanoBoi (IIITY) Ten-
JIOU30JIALIUEH JacT BO3MOXKHOCTD!

- COKpPaTHUTh TEIMJIOBbIE NOTEPU MPHU TPAHCHOPTHU-
POBKE 110 CPaBHEHHUIO C TPYOOIPOBOJAMHU B TPAJUIIH-
OHHOI1 n3ossMK OoJee yeM B 3 pasa;

- YBEJIMYUTH CPOK CIIYKOBI TpyOONIPOBOJIOB 3a
CUET MCKIIIOUYEHUS MMOBPEXKACHUN OT HApyKHOU KOpPpPO-
3um 10 30 JteT;

- 3HAYUTENBHO CHU3HUTH DKCILTyaTallHIOHHBIE pac-
XOJBI;

- YBEJIMYHUTh TEMIIBI HOBOT'O CTPOMTENBCTBA 34
cuet OeckaHAJIbHOU NpoKIaaku (3).

B kpymubix roponmax PecnyOnuku Tartapcran
(YHKIMOHHUPYET AOCTATOYHO OOJBIIOE KOJIUYECTBO
LEHTPaIBHBIX TEIUIOBBIX MyHKTOB (L[TTI). [TosiBneHuto
ornenbHo crosmmx LTI cnoco6cTBOBamu Te 00CTOSA-
TEeNbCTBA, YTO paHee B CTpaHe He ObLIO MAJIIOUTYMHBIX
HAacOCOB, KOTOPHIE MOXKHO OBLITO ObI YCTAaHOBUTH B IIOA-
Bajie JKMJIOTO J0Ma, U OTCYTCTBOBAIM HAJEKHBIE CH-
cTeMBl peryiupoBanus. Kpome Toro, TeriooOMeHHUKH
OBUTH CITMIIIKOM I'POMO3JIKUMH JUIS TOTO, YTOOBI pa3mMe-
IIaTh UX B MaJIOTAa0apUTHBIX IOJBaJIaX TUIOBBIX XKH-
JIBIX IOMOB. B HacTos1ee BpeMs, Korja MosiBUIINCh Ma-
JIOIIYMHBIE HACOCHI, @ radapHuThl TEINIOOOMEHHBIX arl-
[apaToB YMEHBIIWINCh BO MHOTO pa3, HEOOXOIUMOe
JUIS TEIUIOBBIX ITYHKTOB 000pyIOBaHKE pa3MeIaeTcs B
nojaBanax crposwmxcs 3ganui, u LTI, kak npasuio,
He CTposAT. Bmecte ¢ TeM Bce MOCTpPOCHHBIE B CBOE
Bpemst LITII npomomxkator pabotats. s Toro 94To06I
Ha myTtu ot L[TII no morpeburens ropsdas BoIa He
ocTbula, ee neperpeBatorT 1o 65 — 70 °C. Ileperpes
BoAbl Ha 5 - 10 °C npuBOIUT K Iiepepacxoly TEMI0BON
SHEPIHU B CETSIX OT 9 10 27 Y%, KOTOPBIH T0XKHUTCS MO-
TepsMU Ha TEMJIOCETEBbIE OpPraHU3alUH.

Kpowme Toro, npu sxcruryatauuu L[TII Bo3HukaroT
JIOTIOJTHUTEIBHBIE PAacXO/bl Ha AIIEKTPUUECKYIO JHEp-
THIO ITPH TPAHCTIOPTUPOBKE BOABI IT0 BHYTPHKBAPTAIIb-
HbIM ceTsiM [ BC u TennoBoii sHeprun Ha 000TpeB 371a-
muii L{TII. Exxeromno TpeOyroTcs 3HAUMTENbHBIE 3a-
TpaTel HAa PEMOHT CETEH TOpSYEro BOJOCHAOKEHUS
BCJIEJACTBHE MOBBIIIEHHOIO KOPPO3MOHHOIO H3HOCA
CTAIBHBIX ~ TPyOONpPOBONOB,  (haKTUUECKHH  CPOK
CITyOBI KOTOPBIX COCTABIISICT MAaKCUMYM 5-7 JIeT.

B kauecTBe pexoMeHaanuil MO MOJEpHHU3ALMU
TEIIOCETEBOr0 XO35AHUCTBA MOYKHO NPEATIOKUTD CIEIy-
I0IIIE€ MEPONPUITHSA:

- IPUMEHEHHNE TUTACTUHYATHIX TEIUIOOOMEHHUKOB
B TEIUIOBBIX TyHKTAaX JJIs HOBBIMIEHNUS 3(pPeKTHBHOCTH
TEIUIONEPEIauH;

- IPUMEHEHHUE PETYIATOPOB TEMIIEPATYPHI B TEII-
JIOBBIX ITyHKTAaX;
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- IPUMEHEHUE TEePMOCTAaTUUECKHX KIIAMIAaHOB Ha
pazuaTopax, yCTaHOBJICHHBIX Y TIOTPEOUTENCH;

- HUCIOJIb30BaHUE TPYOOMPOBOJOB B TCHOIONH-
YpETaHOBOM W3OJISILIMM AJI1 CHUXKEHUS TEIUIONOTEPh U
MOBBILICHHUS] KOPPO3HUOHHOW YCTOWYMBOCTH MPHU MPO-
KJIaIKe TEIJI0Tpacc;

- IPUMEHEHUE B HACOCHBIX CTAHIUSAX YACTOTHOTO
MIPUBOJA JIs1 3KOHOMUH JIEKTPOIHEPTUH.

Takum 00pazoM, OJHAM W3 MEPOIPHUATHH O MO-
JIEpHU3ALMY BHYTPEHHUX CHUCTEM OTOIUIEHUS U TOps-
4ero BOJAOCHA0KECHUS B )KHUJIBIX JIOMaX SIBIISICTCS TIepe-
HOC (DYHKIMI MOIOTPEeBa XOJOAHOM BOJBI HA HYMKIIBI
TOPSIYEro BOJOCHA0XKEHUS U (DYHKIIUK PETyIHUPOBAHUS
ororuienus u3 I[TII HemocpenCcTBEHHO K MOTpeOHTe-
JISIM ¢ YCTAHOBKOM aBTOMAaTHU3WPOBAHHBIX HHIUBUIY-
aJbHBIX TEIJIOBBIX MMYHKTOB.

OCHOBHBIM HEJIOCTATKOM CHCTEM IIEHTPaJIN30-
BaHHOT'O TETUIOCHA0KCHHUS KPYITHBIX TOPOJIOB SBIISICTCS
MPUMEHEHHE LEHTPAJbHOTO PEryJIMpOBaHUs OTITyCKa
TEIJIOBOM 3HEPTUH IO COBMEIIEHHOM HAarpy3Ke - OTOI-
JICHWs, BEHTUILIIUH U TOpsYero BogocHaoxkeHus. [lo-
Jlada TETUIOTHI TIOTPEOUTEINISIM IPOU3BOIUTCS TIO YCpea-
HEHHOMY MapaMeTpy JUIsi KaXJIOro BUJa TEIIOBOM
Harpy3Kku, HU3MEpSEMOMY B OJHOW WM HECKOJIbKHX
KOHTPOJIbHBIX TOUKAX, ¥ B KAUECTBE OCHOBHOTO METO/1a
HEHTPaIHLHOTO PEryIUpOBaHUS MIPUHSIT KaueCTBECHHBIN
METO/JI, 3aKIIOYAIONIUNACS B PETYIUPOBAHUM OTITyCKa
TeIla 3a CYET W3MEHEHUs TeMIEPaTyphbl TEMJIOHOCH-
TEJsl HA BXO/I€ B MECTHBIE OTONUTEIbHBIE CHCTEMBI IPU
COXpaHCHHUHU MOCTOSHHOTO KOJIHYecTBa (pacxoa) Tel-
noHocutens. Ilpu 3ToM Temmeparypa B IMOAAIOLIEM
TpyOOIIPOBOIC TEIIOBOI CETH HE MOJDKHA CHHUKATHCS
HUXKE YPOBHSI, OIPENEISIEMOro YCJIOBUSAMU TOpPSYETO
BOJIOCHAOKEHMSI, TEMIIEpaTypa B MecTax Bojopa3bopa
nomkHa ObITh He MeHee 60 °C.

Jns oOecrnieueHUsT KaueCTBEHHOTO M 3KOHOMMUY-
HOTO TETUIOCHAOXEHUSI aOOHEHTOB MPU IIEHTPATLHOM
PETYIHPOBAHUH MO COBMEIICHHON Harpyske HeoOxo-
JIUMO, YTOOBI HE3aBUCHUMO OT IIEHTPAITLHOTO PETYIIHPO-
BaHU, OCYIIECTBISIEMOT0 OOBIYHO HAa HCTOYHHKE TEIl-
JOCHA0XEHNUs, TPOU3BOAMIOCH JOMIOJTHUTENEHO TPYII-
TIOBOE " (nm) MECTHOE KOJIMYECTBEHHOE
peryiupoBaHHe BCEX BHUAOB TEIUIOBOM HAarpy3Ku Ha
LTII u UTII, nononHseMoe UHAMBHUIYAJIbHBIM PETY-
JIUPOBaHUEM.

CornacHo DenepanbHOMY 3aKOHY OT 7 ekadps
2011 roma Ne 417-d3 «O BHECEHNHM M3MEHEHHUH B OT-
JIenbHBIE 3aKOHOATeNIbHBIC akThl Poccuiickoit dene-
pamuu B cBsizu ¢ mpuaITHEM DenepanbHoro 3akona «O
BOJIOCHA0KEHUU M BOJOOTBeAeHUM» ¢ 1 ssHBaps 2022
rojila MCIOJb30BaHUE IEHTPATN30BAHHBIX OTKPBITHIX
CUCTEM TeIUIOCHA0KEHUs (TOPSYEro BOJOCHAOKEHU)

JUTSL HY K]l TOPSYEro BOJOCHAOKCHHS OYIET OCYIIECTB-
JISATBCSI ITyTEM 0TOOpa TEIIOHOCUTEIISI HA HYKIBI TOpsi-
Yero BOJOCHAOKEHHUS.

[Ipu 3aKkphITOil cXeMe TEIIOCHAOKCHHS MPUTO-
TOBJICHUE TOpsSYeld BOABI MPOUCXOAHUT B TEIUIOBBIX
ITyHKTaX, B KOTOPBIE ITOCTYTIAeT XOJIO0AHAS BOJA MTUThE-
BOTO Ka4yecTBa M TECIDIOHOCHUTENb. TakuMm o0pa3om, HE
MIPOUCXOTUT MOJMEITUBAHUS XOJIOTHON BOIBI B TETIIO-
HOCHTEIb, U TOpAYasi BOAA B TAKOW CHCTEME MPEICTaB-
JISET COOOH TTOIOTPETYIO XOJOTHYIO BOIY, HIYIIYIO K
TTOTPEOUTEITIO.

[lepexon Ha 3aKpHITYIO CXEMYy MPUCOECAUHEHUS
cucteM ['BC mo3BoauT 00eCeUnTh:

- CHIDKEHHUE pacxoja Teria Ha oTorienue u ['BC
3a CuUeT MepeBojia Ha KayeCTBEHHO-KOIMUYECTBEHHOE
peryjiaupoBaHue OTITYCKa TEIIOBOM YHEPTUH B COOTBET-
CTBHH C TEMIEPATYPHBIM Irpad)uKkoM;

- CHIDKCHHE BHYTPEHHEH KOPPO3HUU TPYOOIPOBO-
JIOB (IUIs1 CEBEPHBIX PAHOHOB CTPaHBI) M OTIIOKEHUS CO-
TeH (A7 paifoHOB, PaCTIOI0KEHHBIX 0JKHER);

- CHIDKCHHE TEMITOB M3HOCa 00OpYyIOBaHUS TeTl-
JIOBBIX DJICKTPOCTAHINHA U KOTEIbHBIX;

- KapJuHAJbHOE YIyYIIEHHE KauecTBa TeIuIio-
CHa0)XeHUsI MOTPeOUTENeH, HNCUE3HOBEHUE «IIEPETO-
TOB» BO BpeMs MOJIOKUTEIBHBIX TeMIIepaTyp HapyX-
HOTO BO3/yXa B OTOIUTEbHBIN TIEPUOT;

- CHIDKEHHE 00BhEMOB PabOT MO BOAOIOATOTOBKE
MOANUTOYHON BOJBI M, COOTBETCTBEHHO, MaTepHalb-
HBIX 3aTpar;

- CHIDKCHHE aBapHUHOCTH CHCTEM TEIUIOCHAa0Xe-
HUSL.
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COLLECTING, FILTERING AND ANALYZING BIG DATA USING THE ELK STACK

Annomauusn

B pabome paccmompeno kak ¢ nomowwio cmexka ELK cobupamb, obpabamuleams u aHaiu3uposams 060jb-
wie OanHbvle , 8 Kauecmee mMemood Uccie008anus bvlia 8blOpana anpoobayus 8 COOMEemMcmeauu ¢ mecm-Kelucamu.
Tecm-keticol ObLIU COCMABILEHBL 6 COOMBEMCMBUU C PEANbHBIMU 3A0AYAMU, C KOMOPLIMU CIAIKUBAIOMCSL UHDICe-

Hepwvt 6 komnanuu RingCentral.
Abstract

This article shows how ELK software collecting, processing , and analyzing Big Data , the main research
method is approbation according test-cases. All test-cases was created according real tasks , they used at work by

RingCentral’s engineers.

Knioueswie cnosa: cucmema monumopunea, ELK, Elasticsearch , Logstash , Kibana , Big Data
Key words: monitoring system , ELK , Elasticsearch , Logstash , Kibana , Big Data

Crex ELK at0 Ha60p 1O 1ms cObopa, arperuposa-
HHS, 1 yIOOHOTO IIpeCcTaBIeHHs JOor-(ailioB, METPHK,
coObitiid ¥ T.4. OH IpeKpacHo MaciiTadupyercs,
umeeT BbIcOKylo jgoctynHocTh (High Avalability) u3
KOPOOKH KOTOPYIO OUYCHb JIETKO HACTPOHTH, MOJHO-
CTbI0 OecIUIaTeH a TaK ke, 001a1aeT OTKPHITHIM UCXOA-
HBIM KOJIOM, U COCTOMT M3 CJIEIYIOIINX TPOrPaMMHBIX
nponykros: Elasticsearch , Logstash, Kibana.

MeTtobl HCCNEeIOBaHUS.

= = u

beats logstash

=)

Data
Collection

Data
Aggregation
& Processing

Elasticsearch - BeicoxkomacmrrabupyeMsiii moJ-
HOTEKCTOBBII IOMCKOBBIM U aHAIMTUYECKUH IBUXKOK C
OTKPBITBIM HCXOIHBIM KOXOM (OCHOBaHHBIN Ha
Lucene). OH o3BoJIIE€T XpaHUTh, HCKATH M aHAIU3UPO-
BaTh 00JbIIAE 00BEMBI JAHHBIX B PEATEHOM BPEMEHH.

elasticsearch

I'maBHEBII MeTOX MCCIENOBaHUS — MOCTPOCHHUE H
anpobarust creka ELK wa Lab-environment. Yro
BKITIOYAET B ce0s clemyromiee:

1.PaccMoTpeHne 1 U3ydeHHsI TEXHUUECKOH JIOKY-
MEHTALVH.

2. TecTupoBaHue JaHHOTO cTeKa B ycsioBusix Lab-
environment

3.Hammcanue TecT-KeHCOB , cO3AaHHE CKpHIITa
JUISL TEHEepaIiy JaHHBIX, KOTOphIe OyIyT 00paboTaHb
crexkoM ELK ¢ moMomsro Mogenu ManmHEOTO 00yUe-

- K

kibana

I
v

Indexing &
storage

Analysis &
visualization

KitoueBbie ocobeHHOCTH:

o Knacrepuzanus (BO3MOXKHOCTh TOPH30HTAIHHO
YBEJIMIUBATh KOJIMYECTBO HOM)

e [l0oIHOTEKCTOBBIN TTOUCK B PEAJIbHOM BPEMEHU
(6marogaps mouckoBomy ABHXKKY Lucene)
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o [IlapaupoBanue U periMKanys JaHHBIX (BEpo-
ATHOCTB TIOTE€PH JIAaHHBIX OUYCHb HU3Ka)

e DKOHOMHOE XpaHEHHE JOKYMEHTOB Ha JIUCKE
Onaronapst CxKaTHIO

o OtkprIThiit API ¢ BOBMOXHOCTBIO YIIPaBIEHUEM
BCEM CEPBHCOM

e Unterpamus ¢ Hadoop u3 kopoOku [1]

Logstash — TTO st 06pabOTKH JaHHBEIX C OTKPBI-
TBIM HCXOJHBIM KOJIOM Ha CTOPOHE CEpPBEPA, OH MOXKET
JUHAMHYIECKN YHU(DUIIMPOBATh JaHHBIE U3 PA3PO3HEH-
HBIX HCTOYHUKOB 1 HOPMaJIM30BaTh JaHHBIC B BBIOpaH-
HBIX BAMHU HalPaBJICHUSX.

KiroueBbie 0coOeHHOCTH:

e OOpaboTka Jor-haitioB Ha ety (HampuMep
BeO-cepBepa Apache) , U )KypHAJIOB PUIIOKEHUH (Ta-
Kkux Kak log4j2 nnst Java) ¢ puibTparyeil ToJIbKo HyX-
HBIX BaM JaHHbIX

e Coop merpuk u3 Ganglia, collectd, NetFlow,
JMX, u MHOTHX JpyTUX MPUKIATHBIX U HHQPACTPYK-
TypHBIX T1aTtdopM gepe3 TCP u UDP.

e DTO CTaHAAPT ceTH cOOpa COOBITHH T IpreMa
JAHHBIX, OTIPABISIEMBIX C MOOMJIBHBIX YCTPOWCTB, B
MHTEJUIEKTyalbHblE JI0Ma, TPaHCIIOPTHBIE CPEICTBA,
JIATYMKH 3[paBOOXPAaHECHUS U MHOTHE JPYyTrHe oTpacie-
BbIe pUIOKeHus. [1]

Kibana - npenocrasmsietr ymo6usiit GUI amst uc-
MoJIb30BaHus elasticsearch a Tak e MO3BOJIAET BU3ya-
JIU3UpOBaTh BCE JaHHBIE, KOTOpPBIE XpaHATCS B
elasticsearch.

KiroueBbie 0coOeHHOCTH:

e BO3MOXXHOCTB I10JIb30BaThCSI IOUCKOM 10 JIaH-
HBIM C MHO>KECTBEHHBIMH arperanusiMu

e B03MOXXHOCTB cO3/1aBaTh IrpauKH 1 JamOop sl
Ha OCHOBE JIaHHBIX B elasticsearch

e BO3MOXXHOCTh cO3/1aBaTh alxépThl Ha OCHOBE
IamoopI0B

e OOHapy)XeHHE aHOMAaJIUH C TTOMOIIBI0 MAIIIH-
HOTO 00y4YeHHS

e OtkpeITerii API

e BO3MOXXHOCTh YIPaBIATh HOTOKAMH IaHHBIX
logstash

B kadecTBe TecT-Keiica, ObUIO BHIOPAHO CIICIYIO-
1iee 3aJjaHue:

Co3paTh CKpHNT JUIsl TEHEPALUK JaHHBIX M0JIH30-
Batenell cepeuca. ELK crex nomkeH Oyaer NpUHATH
sto ganuble o HTTP , onpenenuts mo ip-aapecy reo-
JIOKAIIMIO TIOJB30BaTeNI M B CIyd4ae HECOOTBETCTBUS
TEOMETKH U MeCTa IPOKUBAHUS MTOJTB30BATEIS — OTIC-
JUTH 3TH JaHHBIC B OTACIBbHBIA HHIIEKC HCIIOIB3YS MO-
JIeITb MAITITHHOTO OOYUeHHS.

HNupexe B ELK — 510 Hab0op JOKYMEHTOB OTCOP-
TUPOBAHHBINA MO MO0 (@timestamp , KOTOPBIH Mpo-
craBisercs Ha crtopoHe Logstash B Buae unix-
timestamp Mo NPUXOAY TOKyMEHTa.

Jns paseepteiBanus ELK kmactepa , Obuia BbI-
Opana multi-node apxutekTypa B KOTOpOii master(mpo-
M3BOJHT AJUIOIMUPOBAHUE MIap, OaTaHCUPYET KilacTep
) Homa OyZIeT Tak ke ABJIAThCA U data HOmo#t (T.e. mpu-
HUMaTh, 00pabaTHIBaTh M XpPAaHUTh JaHHBIC).

A 4

Elasticsearch [

h

Elasticsearch

.y

h 4

Python Logstash

Kibana

script

Y

Elasticsearch [«

User

» Elasticsearch €

Pucynox. Apxumexmypa ELK xnacmepa.

Ckpunt HammcaH Ha s3eike Python, o renepu-
pyeT JaHHBIE B jSOn M OTCBHUIAET MX rpymmoi mo 500
JIOKyMeHTOB ¢ nomoisio HTTP, mokymeHnTsr 06pabda-
THIBAIOTCSL Ha cTopoHe Logstash BcTpoeHHBIM MoOIy-
JeM, oH mpeoOpasyert json opmar B popMaT JaHHBIX
Elasticsearch.  Elasticsearch wucmosns3ys  Momyib
geopoint oOpabaTkIBaeT 1oJIe ¢ ip-aApecoM U TeHepH-
PYeT clielyIone moIs:

¢ Kox koHTHHEHTa

e Kop crpaHbl

e ['eorpaduueckre KOOpAWHATHI (LIIMPUHA, JOJI-
roTa)

e Koj pernona

e HasBanue pernona

¢ BpemeHHy10 30HY

Mopaynb geopoint peaHa3HayYeH JUIs:

o HaxoxneHus reorpauuecKux To4ek (IMpHHa,
BBICOTA)

e ArperupoBaHue JOKYMEHTOB IO yJAJICHHIO OT
LIEHTPaJIbHON TOYKH

e VHTErprupoBaHNe PacCTOSHUSA B pPe3yibTaT pe-
JIEBAHTHOCTHU JIOKYMEHTA

e CopTupoBaHHE JOKYMEHTOB IO AUCTaHLIUU

bnaronaps 3HaueHUsIM, KOTOPBIH 3TOT MJIarKH CO-
3/1a€T Ha OCHOBAHUH ip-aJipeca JOKyMEHTa, MOXHO CO-
CTaBUTb MOJICJIb JJIsl MAILIMHHOTO 00y4eHHs 4To ObI pe-
LIUTh TIOCTABIEHHYIO 3ajady. B Hamem ciyuae, mMo-
Jenb MAIIMHHOTO O00y4eHus OymeT OIpenensiTh
pacxo’kKAeHHEe MecTa JKUTEIhCTBA YeJIOBEKa U MECTO ,
KOTOPOE OIPEAEINIOCh Ha OCHOBAaHMH ip-aapeca.

Ha n306pakennn HIKe moka3aHa paboTa MamIiuH-
HOro oOyd4eHHWs, NaHHAs MOJENb MpOoaHAJIU3UpOBaa
BCE JOKYMEHTBHI XpaHAILIMeCs B UHJCKCE U BbIBEIA HA
rpaguk TO, 4YTO MOJIYNb geoip He cMOr oOpadoTaTh.
(T.e. nannsIe ip-agpeca HEKKOPEKTHBI).
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Distinct count geoip.city_name.keyword over city.keyword

Split data: -

16:25 1630 16:35 16:40 16:45 16:50 16:55

Ha crenyrormem n3o0pakeHIH TOKa3aH HTOTOBBIH
pe3yabTaT paboThl MOAETN MAIIMHHOTO O0YYeHHUs, KO-
TOpasi MPOaHAIN3UPOBANIa BECh HHICKC H COITOCTABUIIA

Anomaly timeline

QOverall

16:20 16:25 16:30 16:35 16:40 16:45 16:50 16:55

Viewby:  geoip.city_namekeyword > | Limit: 5+ (Sorted by max anomaly score)

Beijing

Fort Huachuca
Tokyo
Winchester

Beaufort

16:20 16:25 16:30 16:35 16:40 16:45 16:50 16:55

(AL R AR RN ENRER AR NENERERENERRENERNENRNENNENRENRREND.H]
. L] L] . . . . .

17:00

clty.keyword: Davismouth : Setbtene
Value: 6 .
LA RN [ AR R RN NN LN ]

. LA}

1705

1710
Pucynox. Mooenv obpabomxu HeKOppeKmMHbIX OAHHBIX.

17:15 1720 17.25 1730 17.35

1740 17

pacxoXIeHHE MecTa KUTENbCTBA YeIOBEKa U MECTO,
KOTOpOE OIPEeNIeNIIOCh Ha OCHOBAaHUH ip-ajpeca ¢ Io-
MOIIBIO MOYJIS ge0ip.

17:00 17:05 1710 17:15 17:20 1725 1730 17:35 17:40 1745 17:50 1755

17:00 17:05 1710 17:15 17:20 1725 1730 17:35 17:40 1745 17:50 1755

Pucynox. Hmozosulii pesynomam mooenu MauuHHo20 ooy1eHus.

B pesynbrare paboThl JaHHOW MOJIEITH, OBLITO TIPO-
aHATU3UpOBaHO ~ 10 MIIH JOKYMEHTOB U BBISBIICHBI
JIOKYMEHTBI, B KOTOPBIX HMEETCSI PACX0XKACHUSI pealib-
HOTO MecTa JKUTEJbCTBA YEIIOBEKa M MeCTa, KOTOpOoe
OIIpe/IeNIOCh Ha OCHOBaHUH ip-ajpeca.

B xommanun RingCentral crex ELK sBisiercst
OCHOBHBIM XPaHWJIUILEM JIOT-(aiIoB BCEX KOMIIOHEHT
BHYTPEHHHUX CepBHUCOB. Ha naHHBII MOMEHT , B
production wucmome3yercss cBbime 100 ¢u3ngeckux
cepBepoB , KoTopele pacnoioxensl B CIIA u Epore.
Ha »Tux cepBepax B cymme xpaHuTcs Oonee gem 1,5

neradaiita naHHbIX. PoTauus HaHHBIX NPOUCXOIUT
KaXJIbIil J€Hb.

Baaronapuocru:

ABTOp BBIpaXaeT 0JIATOAAPHOCTh KOMITAHHH
RingCentral 3a mpemocraBieHre BBIYUCIUTEIBHBIX
MOIIHOCTEH NpU BBINOJIHEHUHU JaHHOM CTaThU.

B wactHocT: I'onoBuny B.A. , a Tak sxe Cmup-
HOBY A.B. 32 BO3MOXHOCTH IOJPOOHO M3YYUTH H IIPO-
TECTUPOBATH JAHHbIE POrPaMMHbIE IPOAYKTHI.

Jluteparypa

1.  Elasticsearch Main Page , [anextpoHHbIii pe-

cypc], URL: http://elastic.co

[Dicadpaunvzae C. e
Kano. neo.nayx. ooy.
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TEMA.IIPENIOJABAHUE TEMbI « TEKCTOBBIE KAPTUHKHN» B 1V KJIACCE

Jabrayilzade S.J.
Assoc.dot. of the chair-

"Computational Mathematics and Computer Science" of

Azerbaijan State Pedagogical University

SUBJECT.TEACHING THE TOPIC "TEXT PiCTURES" iN IV CLASS

BBenenue.

ITo obmeo6pazoBarensHON MporpaMMe HHPOPMATHKH 001Ie00pa30BaTENbHBIX IIIKOJ B HAYAIBHBIX KJIaccax
paznen «I'paduueckue pelakTopbl» pa3lelieH Ha YeThIPe TEMbI. JTO HIKECIICAYIOLIHE:

* [Iporpamma pucoBanus;
* [TanuTtpa;
* Pabora ¢ (hparMeHTOM KapTHHBI;
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» CoxpaHeHue N300paXeHUH Ha KOMIIBIOTEPE.

[IpenonaBanue 3THX T€M MOXKHO MHTEPIPETHPOBAThH CIEAYIOIUM 00pa3oM. UenoBeyeckuii rina3 mojgydaet
Ooubiyro yacTh HeoOxonumoit nadopmanuu. I1o 3TOM MpUYKMHE OYEHB MOJIE3HO MPEJOCTABIATH HHPOPMAIIHIO
rpaduyecku. I'paduueckoe npeacTaBiaeHue HHGOPMaIMK OCYILECTBIAETCs yepe3 rpaduueckue peaaktopsl. [Ipo-
rpaMMa pUCOBaHUs, KOTOpas MPEroaaeTcs B 3 Kiacce, SBISIETCS OJHUM U3 rpadMuecKuX peJakTOpOB.

B rpaduueckoii mporpamme Paint mpaBuia BIOOpa, yMHOKEHHUS, 3aMEHBI U yIaJeHUS (pparMeHTa n3o0-
paKeHUs! IEPENAIOTCS B TPETHEM KJIacce . A B YETBEPTOM KJIACCE PACCMATPUBAIOTCS MPABHIIA YBEIMUCHUS, CXKa-
THS, IOBOPOTA, CKATUS U CTHOaHUS (parMeHTa pucyHka. UToObI JOOUTHCS TOJI0KUTEIEHOTO U PABMIIBHOTO pe-
3yJIbTaTa HEOOXOANMO UMETh IIPABUIIBHO ¥ TPAMOTHO II0JIb30BAThCS MTAHEIBIO MHCTPYMEHTOB B TPa)HuECKOM pe-
nmakrope Paint. B xone mpoBeneHHs ypoka HCIONB30BaHA TPYNIOBas padOTa MPOBEICHHAS YYEHHUKAMH IS
BBITIOJTHEHHS Pa3INYHBIX IPIMEPOB Ha mocTpoeHue ¢uryp B pegakrope Paint. Mcronap30BaHbl pa3minyHbIE COBpe-
MEHHBIE IIPUEMBI JUIsl OPraHU3alMU TPYNIIOBOH AEATEIBHOCTH ydalluxcs 0Jaroaapst 4eMy y4eHUKH ObUIM aKTHB-
HBIMH Ha YpOKE U MOJIy4YEHBI MOJ0KUTEIbHBIC PE3yIbTaThl 3HAaHUH YYaIluXcsl, YTO SBJISIIOCH OCHOBHOM Ie/1aro-
THUYECKOH IIETIBIO0.

Knrouesvie cnosa: Computer- xomnviomep, Paint-epaguueckuii peoaxmop, Palette(color box)-namumpa,
Define Custom Colors-onpedenenue cneyuanvuvix ysemos

Keywords: Computer- calculating device, Paint-graphic editor, Palette- color box, Define Custom Colors-
definition colors

CTpyKTypa ypoKa COCTOUT U3 CICAYIOINX TAIOB.
MoTuBanus

Yuurens CpamBacT y4eHUKOB JIBE K

CIeIyIolye

ApPTUHKU:

Kakyto ¢popmy srerye moHsTh?
MHeHHS CTYJCHTOB BBICIYIIMBAIOTCS, U BOIPOC

MCCIIEe/IOBaHMS ¥ TUIIOTE3a BBIJCIICHBI HA JTOCKE.

Bonpoc ucciegoBanus:

-Kak st Mory Hanmcath KapTUHKY B rpagu4ecKoM
penaktope?

IIpoBeneHne ucciaea0BaHuUI:

Ilpn aKTHBHOM y4YacTHM YYEHHKOB YYHTEJb
KOMMEHTHUPYET alrOPUTMbI B PYKOBOZCTBE, UCIIOJIb3Y5
MPOEKTOP (1, ECITN 3TO HEBO3MOXKHO, IPOCTO yICOHUK):

BcTaBka KapTHHKH B TEKCT.

1. 3anyctute nporpammy Paint.

2. OtkpoiTe coxpaHeHHYI0 (oTorpaguio HWIN
cienaiire Hy>xHyI0 GoTorpaduto.

3. Bribepute MHCTPYMEHT U3 aHEJIM HHCTPYMEH-
TOB.

4. Beibepute onmmro «CBOOOTHAS paMKay.

5. IlepemectuTe yKa3aTeib MBI B pabodyro 00-
JIACTh M HAKMHUTE JICBYIO KHOTIKY.

6. BBenuTe HY)XHBIH TEKCT C KJIaBUATYPHI.

7. HaBenute ykaszaTellb MBIIIM Ha TEKCTOBYIO
paMKy, 4TOOBI IPUBECTH TEKCT B HYKHYIO TOUKy. Ko-
r7ia ykasaTenb uMmeeT GopMy NonepeyHoil ocw, mepe-
MECTHUTE PaMKy B TOUKY, IJi¢ BBl XOTHTE YIEPKHBATh
JIEBYIO KHOIIKY.

% .., BEw, :

8. UToObI 3aKOHINTH PabOTy C TEKCTOM, BO3BMUTE
MHJIUKATOP 3a MpeieslaMHu TEKCTOBOTO (peiima.

ITocie OOBSCHEHUSI aNrOpUTMa YYUTEIb OTMe-
YaeT, YTO HEBO3MOXKHO PEIAKTUPOBATH TEKCT, KOTOPBIH
MBI CMOTJIM BOCTIpOM3BECTH mo3xe. [loromy dto TexcT
TeTeph MpeBpamaeTcs B KapTUHKY. Ero MoxHO 3aMe-
HUTH TOJIBKO JTACTUKOM, KapaHAAIIOM MIIH KUCTHIO.

IloaroroBka BU3UTHOM KAPTOYKHU

1. 3menwnTe mupuHy pabodeii obmactr Ha 9 cM B
BBICOTY M 5 cM B mporpamme Paint.

2. Ucnonp3ys npsMOYroabHbIA MHCTPYMEHT, MO-
TSHUTE MPSIMOYTOJIBHUK BJIOJIb Kpasi paboyeid 06acTH.

3. Hcnonp3ys MHCTPYMEHT, HapHCyiTe HpsMO-
YTOJIBHUK B HY>KHBII BaM I[BET.

4. BolOepuTe MHCTPYMEHT NHCbMa M YKaXKHTE
CBOM cOOCTBEHHBIH PO ((haMuIns, UM, IKOIa 1
KJIacc).

5. CoxpaHHTe CO3TaHHYIO BU3UTHYIO KAPTOUKY B
mamsaTH Kommbiotepa. Bribepure «CoxpaHHTH Kak
MEHIO».

6. Haiimure M OTKpoOWTE CBOIO COOCTBEHHYIO
ManKy B 3TOM OKHE.

7. HaszoBure wu300pakeHHE B CTPOKE HMEHH
¢aiina.

8. Coxpanutb kHONKY COXpaHUTb.
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[Mocne Bcex 3THX KOHLEILUI YUUTENb OOBSBISIET
3ajiaHue, TOBTOPSIS MpaBwiIa paboThl U OE30MacCHOCTH
Ha KOMIIBIOTEPAX CO CTYAECHTaMH.

3agava. IToAroToBbTE CBOIO BUBUTHYIO KAPTOUKY
Ha OCHOBE aJITOPUTMa YUeOHHKa, UCTIOb3Ysl Ia0JIOHBI,
KOTOpBIC Bl HOATOTOBIIIN B IIPEABIAYIEM YPOKE, U CO-
XpaHHTE €€ B IAMSATH, COXPAaHUB €€ KaK «MOS BU3UTHAs
KapTO4YKa»

MYCAEBA MEXWH
YYEHWLA 4-TO KNTACCA 20-O1 LLKONbI

B xo7e BBITIOTHEHMS 3aJaHUs] YUUTENb XOIUT T10
KOMHATEe U BHUMATEJbHO CIEIUT 32 YUCHUKAMHU, HYX-
JaroIUMUCs B 0co00i 3a00Te. B KoHIIe 3aaHNs y KaX-
JIOTO CTy/I€HTa JAOJDKHA OBITh BU3UTHAsI KapTOUKa JJIS
¢dororpadguun. Ecnu y Bac Her mpuHTEpa B KOMHarte,
CIEIYIOIINHA ypOK MOXET pacredaraTb U OTHpPaBUTH
BU3UTHBIC KAPTOYKH BallleMy YUUTEIIO.

OO0MeH uH(popMmanueil U 006CyxKIeHUE:

CTyZmeHTBl IEMOHCTPUPYIOT CBOIO PaboTy, ydu-
TEJIb CMOTPUT Ha CBOU BU3UTKH U BOIPOCHI:

- Kaxk BbI u3amenmmm atpuOy Tl cTpaHuipl? Kak BeI
ONpeAeNIN pa3Mep BUSUTHON kapTouku? Kakoil kaap
BbI BEIOpaJIN JJIs1 3aIMCH: TPO3PAaYHBIN WU HEMIpo3pay-

HBII? YTO npou30iizeT, eciiu Bbl BEIOEpETe HeNpo3pay-
Hy!0 onuuio? Ecinu mucbMo He MOAXOIUT, KaK Bbl MO-
JeTe IIPUBECTH UX B Hy>kHOe MecTo? Kak Bbl u3MeHMIN
pa3Mmep CUMBOJIOB?

Pesrome u pesyabrar:

Yuaurens:

- I'me BBI Haiimere doTorpadum Ha KapTHHKAx?
Kak onn numryT ¢ororpadun Ha poTorpadusx, kajaeH-
Japsix, OTKPBITKaX, 0OJI0KKAaxX KHHT, PEKJIAMHBIX IH-
Tax W APYTHX NEYaTHBIX IPOIYKTax?

BwMmecTe co ctynerTamMu yauteas 0000IaeT ux oT-
BETHI:

- MoxHO 100aBUTh TEKCT K KapTHHKaM B IIPO-
rpamme Paint. MHCTpyMeHT «TexkcT» ucnonb3yercs
JUIS BBOJIA TEKCTA.

IIpenonaBaTens 3allOMHHAET MPEANOJIONKEHUS O
TeMe HCCIIEeJOBaHUS NIepesl YPOKOM U CPaBHUBAET UX CO
3HAHWSAMH, TOJNYYEHHBIMA TIPH aKTUBHOM YYacTHH
YUCHHKOB.

KpeaTnBHoe npuioxenue:

Brenpenwne 2-ro u 3-r0 3aHATHH B YICOHUK.

Ouenka:

[IpenopaBarens JUIUTCSA 5 MUHYT, YTOOBI pa3aaTh
yUeHHKaM JIUCTHI, ¥ JaeT UM MEHbIIe ISITH MHUHYT,
YTOOBI BBHITIOJIHUTH 3aJIaHUE B JIUCTE.

3agava: Kakue HHCTpYMEHTBI HCIOJIB30BaJHCh
IIpU co3/iaHuyu npuioxeHus Paint B mporpamme Paint
(MpUMEHUTHh Ha3HAYEHUS K 3HAUYKaM HHCTPYMEHTOB U
00BECTH B KPY’KOK HCIIOJIb3yEeMbIC HHCTPYMEHTBHI)

OreHKa Ha OCHOBE OLICHOYHOTO JIICTAa OCHOBAaHA
Ha CIEAYIONINX KPUTEPHUSIX:

No Kpurepun OTJINYHBIE cpelHe CrnaObie
1. PesynbraT oleHO4HOTO JIMCTA

2. Omnpepensier aTpuOyTH H300pakKeHUS

3. Pa3smecTute cTaThio B TOM MECTe, TJIe OHAa HYXKHa

JomamrHee 3aganne: ynpaxaeHue 3 u3 padoueit
TETPaIH.

PE3YJIBTATHI U IPEAJIOKEHUSA.

1.Yyamuecs 4eTBEpPTHIX KJIACCOB MOTYT JIETKO H
JIETKO 3aIIOMHHATh MaTePHAJIbl C MHTEPECHBIMU U Kpe-
aTUBHBIMH pucyHKamu. [1o 3T0i npuunHe ypoku OyayT
6oree MHTEPECHBIMU W 3alIOMUHAIONIUMIECS TIPH HC-
MOJIF30BAHNH HAa YPOKax B KaueCTBE MIUIIOCTPHPOBAH-
HOTO MaTepuana M3 NpPeAMETOB, HCIOJIb3YEMBIX B
Halllell MOBCEJHEBHOM KU3HU.

2.Ypoku- OCHOBaHHBIE HAa AaKTHUBHBIX METOJaX
o0y4yeHHNs B Ha4yalbHBIX KJIAaccax, MIPAlOT BAXHYIO

poib B (hOPMHPOBAHUH HABBIKOB- KaK CaAMOCTOSITEIb-
HOE MBIIIIEHHEe, ObIcTpas ajanTanus K CHTYalud U
rpymnmnoBas padora.

Cnucok ucnoJib3yeMoii JIMTepaTyphbl

1. HoBpy3oBa X. MeToauka TpernojaBaHus WH-
¢dopmatuku. (2017) Tunorpadust AJITY. Baky.

2. IlenenroB A., AGaynnaesa M. Metonuka o0y-
4yeHHs HH(popMaTHKe B 00111e00pa30BaTEILHON IIKOJIE.
(2015). UznarensctBo "Hayka u oOpazoBanue". baxy.

3. 'ymbaranues P., 'aceimoBa I'., Xa3uesa C. Me-
Toauka ooyuenunst nHpopmaruke (2017). Tunorpadus
I'ADC. baky.
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Copokuna /I.H.
Kynukoea A.H.
Houckou cocyoapcmeentvitl mexHudeckuil ynusepcumem

ONTUMM3AIIUSA YIUNYHO-TOPOKHOM CETH TOPOJA POCTOBA-HA-JIOHY (HA IPUMEPE
HNEPECEYEHMUS YNl MOCKOBCKAS - TPOCIHEKT CTAYKN)

Sorokina D.N.
Kulikova A.N.
Don State Technical University

OPTIMIZATION OF THE STREET-ROAD NETWORK OF THE CITY OF ROSTOV-ON-DON (ON
THE EXAMPLE OF THE STREET CROSSING MOSCOW - THE MOUNTING PLACE)

Annomauusn

B cmamve npedcmasnenvl pesyrvmamol onmumuzayuy YiuuHo-00poAtcHol cemu copooa Pocmosa-na-/Jony
Ha npumepe nepeceuenus yauyvl Mockosckas — npocnekm Cmauku. Bvinu npogedenvl uccredosanus, 6 pesyiv-
mame KOMOPbIX NOJYUeHbl OaHHble, NO360AI0WUe 0dMb OYEHKY Kauecmed mMpaHCHOPMHO-3KCILYAMAayUuOHHbIX
xapakmepucmux ucciedyemozo yyacmka. Ilpeonosicensl opeanuzayuontbvie MEPORPUAMUS NO VEEIUUEHUIO NPO-

NYCKHOU CNOCOOHOCIU YIUYbI.
Abstract

The article presents the results of the optimization of the road network of the city of Rostov-on-Don on the
example of the intersection of the street Moscow — Stachek avenue. Studies were conducted, as a result of which
data were obtained to assess the quality of transport and operational characteristics of the investigated area.
Organizational measures to increase the capacity of the street are proposed.

Knwuesolte cnosa: mpancnopniisvle nOmoKu, opeanu3ayus OSMJICQHM}I, yJZZ/lllHO-OOPODlCHa}Z cembv, UHMEHCUB-

HOCmb dgu:»ceHuﬂ, nponyckrnas cnocobrHoCmb

Key words: traffic flows, traffic organization, street and road network, traffic intensity, capacity

3a nocnenHee gecsatuietue B r. PoctoBe-Ha-JloHy
HaOJrOTaeTCsl 3HAYUTENBHBIA POCT OOBEMOB CTPOH-
TenbeTBa XWIOro (hoHma. [1oSBIAIOTCS HOBBIE KIUTBIC
palioHbI, YBEIMUHUBAETCS KOJIUYECTBO HaceneHus. [la-
paJJIENIbHO C 3TUM BO3pacTaeT YPOBEHb aBTOMOOWIIH-
3aruu. [Tapk aBTOMOTOTPAaHCIIOPTHBIX CPEJICTB YBEJH-
quiics moutu B 2 paza. OHaKo TpaHCTIOPTHAs WHGpa-
CTPYKTypa pa3BUBAETCS 3HAUUTENHHO MEJJICHHEE U He
COOTBETCTBYET YBEIIMIMBAIOIIUMCS TPEOOBAHUAM TO-
pona. Ha crpoutenscTBO HOBBIX JOPOT TPEOYIOTCS 3HA-
YUTETBHEIC TPYIOBEIC, (PMHAHCOBEIC M BPEMEHHBIC 3a-
Tpathl. B pe3ynpTare AMCIPONIOPIHAN MEXIY TEMIIAMU
pa3BuTHsa ynuaHo-HopoxHo# cetn (V/C) u Temmamu
pocTa KOJMYEeCTBa TPAHCHOPTHBIX CPEICTB yXyIula-
FOTCSl YCJIOBHUS JIBIDKEHUS, BO3HUKAIOT TPAHCTIOPTHBIE
3aTOPBI ¥ MPOOKH, KOTOPBIE TPUBOST K YBEIHUEHUIO
pacxoja TOIUTHBA, BO3PACTAET yPOBEHB IITyMa H 3arpsi3-
HEHUS OKpYXKarolIel cpeapl. Bce 3To oka3pIBaeT Hera-
TUBHOE IICUXOJIOTHYECKOE BO3/IEUCTBUE HA BOJUTENIECH,
MIPUBOJUT K MOBBINICHUIO PUCKA aBApUHHOCTU Ha J0-
pore [1].

B HacTosimiee BpeMs YIHYHO-IOpPOXKHAsl CETh T.
PocroBa-Ha-/loHy TpeOyeT 3HAYMUTENFHOH PEKOH-
CTPYKIIHHU CYIIECTBYIOUINX JOPOT U MPOBEACHUSI MEPO-
NPUATHHA TI0 YCTPAHEHUIO WJIM 3HAUUTEIBHOMY COKpa-
IIEHUIO 3aTPYJHEHHOTO JBIDKEHUS TpaHcropTa. CHu-
3UTh TIEPErpy3Ky TPAHCIOPTHOH CETH BO3MOXKHO 3a
cuer Oosee A(PPEKTUBHOTO HCIOIB30BAHUS HMEIO-
MIUXCS JOPOT NPH HCIOJIb30BAHUM COBPEMEHHBIX Me-
TOJIOB YIIPABJICHUS TOPOKHBIM IBHIKCHUCM.

Kak noxa3zan ananus, B r. PoctoBe-Ha-Jlony nume-
eTCs 3HAYUTEILHOE KOJMIECTBO MPOOIEMHBIX MECT 00-
pa3oBaHUs 3aTOPOB M MPOOOK MpPH TBMKCHUH TpPaHC-
mopta. OTHAM U3 HUX SBISIETCS TIEPECCUCHHE YITUIIBI
MockoBckoil u npocnekta CTauku, sBJsIOLIeeCS 4a-
CThIO KoOJIblleBOTO nepeceuenus I[lnmomanu 5-ro JloH-
cKkoro kopiryca (pucyHok 1). JlaHHBIN y4acTOK BEIOpaH
JUI ONTHMH3AIUH JOPOXKHOTO JBMKEHUS C IEJIBIO
VIIyqIIEHUS TPOMYCKHON CIIOCOOHOCTH aBTOMOOHUIIEH.

MopepHu3ays JOPOXKHOTO ABIKEHHS Oa3upy-
IOTCS HA JAHHBIX, IOJYYCHHBIX B pE3yJIbTaTe H3YICHUS
YJIIMYHO-JOPOKHOM CETH: MHTEHCUBHOCTH ABHXKECHUS
aBTOMOOWIICH, YCIIOBHH JBM)KCHHMS, CYIIECTBYIOLIMX
Ha IepecevdeHH YJIIHIl, y100CTBO NepeIBIKeHNUS [2]
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Pucynox 1 — Cxema yuacmxa, noogepenymozo onmumu3ayuu

Pacuer WHTEHCHBHOCTH NPOBOIMICS OTIEIBHO Ha ocHOBaHMM TOJTy4EHHBIX JaHHBIX MOCTPOCHA
JUISL TIEIIEXOAHBIX M TPAHCHIOPTHBIX MTOTOKOB, 10 KaXk-  JHarpaMma COCTaBa TPAaHCIIOPTHOTO MOTOKA Ha Ipo-
JIOMY HampaByieHHIO ABWkeHHs. [loncuer komuuectBa  crnekre Ctayku (pHCYHOK 2) M Ha ynuie MOCKOBCKO#
TPAHCIIOPTHBIX CPEJICTB U MELIEX0J0B NPOBOIWICA TPH  (PHCYHOK 3).
pasa B CYTKH B «IIHKOBBIC» MHTEpBaBl BpeMeHu: §.00
-9.00, 12:00 - 13:00 u 17.00 - 18.00.
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PucyHOK 2 - Cocmas mpancnopmmro2o nonmoka Ha npocnekme Cmauxu
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Pucynok 3 - Cocmag mpancnopmmnoeo nomoxa na yauye Mockosckoii
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U3 AuarpamMm BUJHO, YTO 6OJ'II>I.HyIO YacCTb TpaHC-
HOPTHOI'O MOTOKA COCTABJISIOT JICTKOBBIC aBTOMO6I/IJ'II/I,
Tak KakK 9TO CaMbIi BOCTpeﬁOBaHHI:Iﬁ BUI TpaHCHIOPTA.

[anee ObII MpoOM3BENECH pacyeT MHTCHCUBHOCTH
JBIDKCHUS B IIPUBEICHHBIX aBTOMOOMWIIsIX/gac. Ha oc-
HOBE IOJIyUEHHBIX JaHHBIX MOCTPOEHAa THCTOrpaMma
CpPEIHECYTOUHOI0 3HAYCHUS MPUBEJCHHON MHTEHCUB-
HOCTH JIBU)KEHHSI TPAHCTIOPTHBIX CPEACTB (PUCYHOK 4).
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Pucynox 4 - Iluxosas unmencugnocms 0sudicenust Ha nepeceuenuu yauywvl Mockosckoti u npocnekma Cmauku

[To rucrorpamMe BHUIHO, YTO NMUKOBBIC 3HAYCHUS
Habmozaatores ¢ 9-00 1012-00 u ¢ 15-00 mo 19-00. Un-
TEHCUBHOCTh B YTPEHHHE M BEUEPHHUE Yachl 00YCIIOB-
neHa rpadukom pabodero mHsA. OO 3TOM CBHACTENb-
CTBYET U COCTaB TPAHCHOPTHOTO MOTOKA.

o e

=

Jlns JaHHOTO y4acTKa JOpOTH HEoOXoxuMa Mo-
JIepHU3ALHS, KOTOpasi 00ECIIeYNT yBeIHYCHUE HAMPaB-
JICHUH ABMKCHMS IO MOJI0CaM, YTO MOBBICUT MPOITYCK-
HYIO CTIOCOOHOCTBH IepecedeHrs B JaHHOM HaIlpaBie-
HUU. s 3TOro OBUIH PacCMOTPEHBI KOH(IUKTHBIC
Touku Y JIC, KoTOpble NPEACTaBIECHbI HA PUCYHKE 5.

DZ0KII0UINHDN ) )

Pucynox 5 — Cxema xonghnukmuwvix mouex na nepeceuenuu ynuysl Mockoeckoil u npocnekma Cmauku:
A - mouku pasoenenuss; ® - MOYKU CAUAHUSA, O - MOYKU NepeceyeHusl.

Kak BumHO TIO cxeme, Ha MepecevYeHU HaCUUThI-
BaeTcsl 62 KOHMIUKTHBIC TOUYKH, U3 KOTOPBIX 20 ToueK
— TOYKH pazfeneHus, 18 — Touku cnusiHus, 24 — TOUKH
nepecedeHus. MOXHO czenaTh BBIBOJI, YTO JaHHBIMN
TPAHCHOPTHBIN y3€l SIBIAETCS OYEHB CIIOKHBIM.

Ha paccmarpuBaemom Y/JIC mpocniekt Ctauku —
ymuna MockoBckas (miomans 5-ro JloHCcKoTO KOp-
myca) OTCYTCTBYIOT MCIICXOJIHBIC MEPEXOJIbl, CBETO-
(hopHOE peryiupoBaHHe I MEIICX0JA0B U HAMPABIIs-

IOIIHE TeNIeXoaHble orpaxaeHus. OrcyTcTBHe 0e3-
OMACHBIX OTPAXKIACHUH NPUBOIUT K TOMY, YTO IIEIIe-
XOIBl, TSI COKPAIIICHUSI BPEMEHH, BBIXOIAT HA MMPOE3-
JKYIO 4acCTb, YeM MPOBOIMPYIOT aBAPUIHYIO CUTYAIIHIO.
Jns oGecnieyeHus 6€301aCHOTO ABHYKCHUS TICIIEX0I0B
10 TPOTyapy HEOOXOAMMO YCTAaHOBHUTH HANIPABJISIOLINE
TMEMIEXO0AHbIC OrPAXKICHHSI.

Kpome TOro, B X0/ HCCIIEJOBaHUS KOJIBIIEBOTO
nepeceuenus [Inomans 5-ro Jlonckoro kopiyca 06Ul
BBISIBJICHBI CJICAYIOIINE HETOCTATKU:
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- PacIoJIOXKEHUE OCTAHOBKH TPaMBasi IOCEpeInHe
YIULBL, YTO IMOJBEPraceT €ro IaccaKHpoB ONACHOCTH
nepeJ1 aBTOMOOMIIBHBIM TPAHCIIOPTOM;

- TApKOBKA TPAaHCIIOPTHBIX CPEJICTB B MecTax, He
000pyIOBaHHBIX COOTBETCTBYIOLIMMH 3HAaKaMH, 4YTO
3HAYNUTEIHHO CHIDKAET MPOITYCKHYIO CIIOCOOHOCTB J10-
pOTH M SABIAETCS TOMEXOH I JBIDKEHHS IPYTHX
TPaHCIIOPTHBIX CPE/CTB;

- OTCYTCTBHE Ha CIEHATIBHO 000PYyIOBaHHOM IS
MMApKOBKH IUIOMIAJKE COOTBETCTBYIOIIETro 3Haka 6.4 u
JOTOJTHAOIIETO ero 3Haka 8.6.5 «Crocod MOCTaHOBKHA
TPaHCIIOPTHOTO CpEJCTBa Ha CTOSIHKY». OTCyTCTBHE
pa3MeTKH, BCIEICTBHE YETO HEKOTOPBIC BOJIUTENN 3a-
HUMAIOT 0oJIee OJJHOTO IOJ0KEHHOTO TPAHCIIOPTHOMY
CPEICTBY MecTa U MapKylTCs He IO YIJIOM, a mapa-
JIETHHO WU NEPIICHINKYJIISIPHO Kparo Npoe3kKel 4acTH,
YTO CYLIECTBEHHO 3aTPyIHSET JBMKEHHS TPAHCIOPT-
HBIX MTOTOKOB Ha rccineayeMoM Y JIC 1 MOBBIIIAST PUCK
Bo3HukHOBeHHs J[TTI;

- HECOOTBETCTBHE KauecTBA JOPOXKHOH Pa3METKH
ycranoBieHHbIM HopMaM ['OCT, a uMEeHHO YyacTHYHOE
ee OTCYTCTBHE.

B xone ontummzanuu YJIC mpocnekt Crauku —
ynuia MocKkoBcKast IpeiararTcs clelyromue Mepo-
IpUATHS (PUCYHOK 6):

1) mna cokpamienus ciaydaeB [JTII ¢ ydactuem
TpaMBaeB Ha pPacCMaTPUBAEMOM IIEPECEUCHHUH PEKO-

MEH/IyeTCsl TPAMBalHBIC ITyTH 3aMEHUTh MOHOPEIBCO-
BOM JIOpOrol. DTO 3HAUMUTENBHO COKpAIIAeT YHUCIIO
KOH(JIUKTHBIX TOYCK, CHUKACT PUCK aBAPUIHOCTH;

2) [is IpeA0TBPAIICHUS] HECAHKIIMOHHUPOBAHHOTO
BBIXOJIa TEIICX00B Ha MPOE3KYI YaCTh U CHUKCHUS
pucka Bo3HukHOBeHMs [TII ¢ yuacTuem memexonos,
PEKOMEHAYeTCS YCTAHOBUTH HAIIPABIIIONIIE OTpaXk/e-
HUS, a TAK)KE BHECTH M3MEHEHHUS B pa3METKE Ha MecTe
MpUMBIKaHUA Tpocriekta CuBepca K IPOCHEKTY
Crauku, 106aBUB HEOOXOAMMYIO B JAHHOM CIIydae pas-
MeTKy 1.14.1, a Taxoke momonHAIONINE ee 3Haku 5.19.1,
5.19.2. Taxoxe B IepCHEKTHBE MOXKET OBITh paCCMOTPEH
IUIaH YCTAaHOBKH HAJI3€MHOT'O MEIIEX0THOT0 Iepexo/a,
IpoJIeTaromero yepe3 npocnekt CTayxwy;

3) OOHOBJICHHUE TOPOXKHOM PA3METKH Ha BCEHl TTO-
maau uccnenyemoro Y JC;

4) yCTaHOBHUTH Ha CIEHHAIBLHO O00OPYHIOBaHHOM
JUI TIApKOBKH IUIOMIATKE 3HAK 6.4 M TOMOJHSIOIINI
ero 3HaK 8.6.5, a Takke HaHeCTH pa3MeTKy 1.1, mabbr
0Ka3aTh CONIEHCTBHE BOJUTEISIM B JOJDKHOM COOJTIO/Ie-
Huu [IJIJ[ ¥ CHU3UTH BEPOSITHOCTH BO3HHUKHOBEHUS
ATIL,

5) 3ameHuTH Ha npocnekTe Ctauku pasmerky 1.3
Ha pa3JeNHUTeNIbHbIE OrPAXICHUs, YTO IO3BOJIUT
MPEIOTBPATUTh HAPYLICHHUE MPABHI IOPOKHOTO JBH-
JKEHUs U CHU3UT BepOosITHOCTh Bo3HUKHOBeHUs [(TII ¢
TPAHCIIOPTHBIM MOTOKOM BCTPEYHOTO JIBHYKCHUSL.

Pucynok 6 — Onmumuzayus YJ[C nepeceuenus yauywt Mockogckoii u npocnekma Cmauxu
2. Pocmosa-na-/jony
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IMPOBJIEMBI 3AT'PA3HEHUA I'PYHTOB ABTOTPAHCIIOPTOM
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PROBLEMS OF POLLUTION OF SOILS BY ROAD

Annomauusn

B dannoii cmamee paccmompenvi 60npocyl, C8A3aHHbIe ¢ NPOOIEMAMU 3A2PAZHEHUSL OKPYICAIOWEU RPUPOO-
Holl Cpeabl aABMOMOOUNLHBIM mpancnopniom. 3aepﬂ3Hﬂ;0u¢ue eewecmea, codepofcamueaz 68 BbIXJIONHbLX 2A3AdX ()/2—
ﬂe@O()OpO()bl, msoiceiole MemanJsz) npe()cmaeﬂmom ONACHOCMb OJISl IKOCUCTEMbL 661/!()}/ cBoell 8bICOKOU MOKCUY-
Hocmu. Ocobenno ux necamusHoe gosoelicmeue HabIoo0aemcs 68 YClo6uslx zopoda, 20€ 0YeHb 8bICOKA UHMEHCUG-
HOCMb OBUIICEHUS ABMOMOOUILHO20 mpancnopma, a meppumopusi 2yCmo 3acejleHa HcCumeisimu. PaCCMOmpeHbl
OCHOBHbIE MemoObl PeKYIbMUBAYUL 1 00e368PeNCUBAHUS HehmespyHMO8, 00PA3VIOUWUXCS 803]€ 20POOCKUX ABMO-
MOOUTBHBIX 00PO2 U ABMOMASUCIPATE.

Abstract.

This article discusses issues related to the problems of pollution of the environment by road. Pollutants con-
tained in exhaust gases (hydrocarbons, heavy metals) are dangerous for the ecosystem due to their high toxicity.
Especially their negative impact is observed in the conditions of the city, where the intensity of traffic is very high,
and the area is densely populated by residents. The main methods of reclamation and neutralization of oil and gas

soils formed near urban roads and highways are considered.

Knwuesvie cnosa: a6m0M06uﬂb, osuzameinb BHYMPEHHe2o0 C2cOoOpanusl, 6blXJIONHblE 2A3bl, ya/zeeodopodbl,

HeghmezpyHmbl, peKyibmusayus, obezspexcusanue.

Keywords: car, internal combustion engine, exhaust gases, hydrocarbons, oil and gas, reclamation, neutral-

ization.

VY 10BNIETBOpEHNE BCEBO3PACTAIOIINX HOTPEOHO-
CTell COBPEMEHHOTO OOIIEeCTBa HEBO3MOXHO 0e3 Hc-
MOJIG30BaHUSl aBTOMOOWJICH, WCIIOJIB3YIONIMX JIBUTa-
TEeJIM BHYTPEHHETO CTOPAHUS, POJIb KOTOPBIX C KaXKIBIM
TOZIOM HEYKJIOHHO Bo3pacTaeT. ExkerogHo Bo3pactaeT
Y KOJIMYECTBO aBTOMOOMIICH, KOTOPBhIE HECMOTPS J1aXKe
Ha IIPUHUMAaeMble MEPHI 110 MOBBIIIEHUIO UX IKOJIOTHY-
HOCTH, OCTAIOTCSI OCHOBHBIMHU MEPEABIKHBIMU 3arpsi3-
HUTEJISIMU OKpYXaroliei npupoanoit cpeast [1].

[TpoBeneHHbIE TPOTHO3HBIE PacdeThl TOKA3hIBAIOT
[2], guTo k 2040 roxy, KOJHMYECTBO aBTOMOOHICH yBe-
JIMYUTCS TIPAKTUYECKH BO BCEX CTPaHaX, B YaCTHOCTH,
B EBPOIEHCKUX CTPaHaxX B CpeJHEM Bo3pacTeT Ha 16%,
npu 3toM B [lanuu Ha 59%, I'penun Ha 33%, B Typuun
Ha 135%, a B Hamme# cTpaHe MPOTHO3UPYETCS yBeTrde-
HHUE aBTOTPAHCIOPTHBIX CpeAcTB Ha 59%.

B mpormiecce skcmTyaTay aBTOTPaHCIIOPTa C BbI-
XJIOIIHBIMH Ta3aMH B OKPYKAIOIIYI0 Cpexy IMoragaeT
3HAYUTEIbHOE KOJTUIECTBO BPEIHBIX BEIIECTB, HAMOO-
Jlee TOKCHYHBIMH W3 KOTOPBIX SBIIIOTCS YTJIIEBOIO-
POABI U TsDKelble MeTaiuibl. Hanbomnbuie ux KOHIEH-
Tpayy HaOJIIOIAF0TCS BJIOJIb AaBTOMOOHIIBHBIX JI0POT U
MarucTpaiei, Ipu ’TOM 4YeM HHTEHCUBHEE OTOK aBTO-
TPAHCHOPTA, TEM BBIIIE UX KOHIEHTPAaUUH B MPHUJIO-
POXKHBIX TPYHTaX.

HawnGonee npobaeMHBIMY ¢ TOUYKH 3pEHHSI 9KOJIO-
THH, SBJSIFOTCS TPYHTHI, PACIIONIOKEHHBIE B0 JOPOT
B UepTe ropoja, B )KHUJIOH 30HE, 4T0, 0€3yCI0OBHO, MO-
JKET HETaTUBHO CKa3bIBATHCSI HA CAMOYYBCTBUH Hace-
neHust. Takue rpyHTHI, Ha3bIBaCMbIE TaKOKe HE(YTETPyH-
TaMH, HE B COCTOSIHUH BOCCTAHOBHUTBCS CaMH, T.K. I0-
CTOSIHHO HaxXOZSTCS MOJA TEXHOT'€HHBIM BO3JEHCTBUEM

9KCILTYaTHPYEeMOTO aBTOMOOMIBHOTO TpaHcnopra. Co-
BEPILIEHHO €CTECTBEHHO, 3TH I'PYHTHI Bce Ooblie Je-
TpasupyIoT U 1O CYTH NPEBPAIIAIOTCS B ONACHBIE OT-
XOfIpI, KOTOpBhIe HE0O0X0oauMo JHOO 00€3BpeKHUBATH,
mub0 BOCCTaHABIMBATH (PEKyJIBTHBHPOBATH), MpPHU
9TOM NPHUMEHEHHE TpoLecca PeKyIbTHBAIIH SBISIETCS
OoJiee MpeANOYTUTEIBHBIM, HO HE BCETAa 11e1ec000-
pa3HbIM ¢ QUHAHCOBOW TOYKH 3pEHUSI.

B cootBercTBHU ¢ yTBepKAeHHBIMH HannoHais-
HbIM cTaHaapToM P® [3], B KOTOpBIX peanu3oBaHbl
HopMmbl IupektuBbl EBponelickoro napnamenrta u Co-
Beta 2004/35/EC* "O6 3K0I0rHuecKoil OTBETCTBEHHO-
CTH B OTHOIICHHWH NPEAYNPEXICHHUS W JMKBHIALUH
Bpela OKpyXKarolled cpene", HapylleHHs 3eMelb
(TpyHTOB) MOT'YT IPOUCXOAMTH IIPH pa3pabOTKe MECTO-
PO’KAEHUIT TOJIE3HBIX HCKOIIAEMBIX, TPOKJIaIKe Tpy0o-
MIPOBOJIOB, TPOBEJCHUN CTPOUTEIBHBIX, MEITHOPATHB-
HBIX, JIECO3aTOTOBUTENBHBIX, T'€0JIOTOPa3BEJOYHBIX,
HCTBITATEIBHBIX, OKCIUIyaTallHOHHBIX, IPOEKTHO-
M3BICKATEIbCKUX M MHBIX paboT, MPH HCHOIH30BAHUHU
apeHAyeMbIX 3€Mellb M TEPPUTOPUIl CEeNbCKOXO03s-
CTBEHHOT'0 Ha3HAYEHUSI, 4 TAK)KE IIPH JIMKBH ALY I1PO-
MBIIIJICHHBIX, BOGHHBIX, IPAXKJIaHCKUX U UHBIX 00BEK-
TOB U COOPYKEHHUH, TEPPUTOPUI pa3MELLIEHHS OTXO0B
MIPOM3BO/ICTBA U NoTpedaeHus. Crojla MOXKHO OTHECTH
U HapyUIeHUE 3eMelb IPH NMPOKIAJKe U SKCILTyaTalluu
ABTOMOOMIIBHBIX TOPOT/MarucTpanei.

DKOHOMHUYECKH HeIeNIeCO00pa3HbIM IPOBEICHHE
PEKYJIbTHBAINH SIBJISETCSA B CUTYaLUsIX, KOTJa B TPYH-
Tax COJCPKUTCS 3HAUYUTEILHOE KOJIMIECTBO YTIIEBOIO-
POZOB U TSKEIBIX METAJUIOB U B 3TUX CIydasx HE00X0-
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JTIUMO 3TH He()TETPYHTHI CHUMATH C TOBEPXHOCTH JIAHI-
mrayra, BHIBO3UTh HA CIIELUANBLHBIC TIOJIUTOHBI U 00€3-
BPEXKUBATD.

IMo ¢usuveckomMy coctaBy HEPTEIPYHTHI pa3HO-
00pa3HbI U NPEACTABIISIFOT COO0I CMECH, COCTOSIITUE U3
TIeCKa, TIMHBI, TaTbKH, BOABl M HEPTEIPOAYKTOB, IIPH
9TOM COOTHOIICHHE STHX KOMIIOHEHTOB 3aBHCHUT OT HIC-
TOYHHKA OOpa3oBaHM, WX MPOJOIDKUTEIBHOCTH
HaXOXXKICHUS B OKPYKAIOIIeH cpele W OT IOTOIHBIX
ycnoBuil. Kpome 3Toro, yuuTteiBasi, 4T0 OHU HAXOAATCSA
B IIPUOPOXKHOI 30HE, B HUX MOXKET HaXOIHUTCS OBITO-
BOI MyCOp, BETKHU U T.]I.

B Hacrosiiee BpeMsi Bce METOMBI 00€3BpPEIKUBA-
HUS HEQTErPYHTOB MOXHO YCJIOBHO Pa3/CIUTh Ha Jic-
CTPYKTUBHBIE U YTUIM3AIIMOHHBIE. K epBbIM OTHOCST:
TepMHUuecKue (CKUraHHe), XUMUYEeCKue (peareHTHOe
KarcynupoBanue) u Ononorundeckue. OHU HA3BIBAIOTCS
JECTPYKTUBHBIMH [TIOTOMY, UTO TIPH UX PeaH3ainu yT-
JICBOJOPOMBI, COIepIKaIIiecs B HUX, OE3BO3PATHO Te-
pAIOTCS (COKUTAIOTCS, KaIlCyIHPYIOTCS, YCBAMBAIOTCS
MHKPOOPTaHU3MaMH).

CyIIHOCTh XMMHUYECKOTO METOJa PeareHTHOTO
KalCy/lIUpOBaHMUs  3aKIOYaeTcsl B CBA3BIBAHUU
YIIIEBOJOPOJIOB U TSKEIBIX METAIJIIOB, COJIEPKAIIXCS
B HE(TErpyHTE, MMOCPEICTBOM XHMHUUYCCKUX CBA3CH C
MPUMEHEHUEM pa3IMYHBIX peareHToB. B kauecTse
KOMITOHEHTOB JIJIsl CMEIIMBaHUs UCTIOIB3YIOT IIEMEHT,
rurnc, HerameHyro u3Bectb (CaO) wu  gapyrue
MaTepHabl.

Yacro npu peanu3aii METOIa pEareHTHOTO Katl-
CYJTHPOBaHUS HE(YTETPYHT CMEIIMBAIOT C HETamIeHOMH
u3BecThl0. B pesynbrare B3aMMOJECHCTBUS C BIIArow,
coJiepKamieiicss B HeTerpyHTe, MPOUCXOIUT PEaKIus
TalIeHus U3BECTH C BBIICIICHHEM OOJBIIOTO KOJIMYe-
ctBa temwioThl Q (mopsaka 1160 k/x Ha 1 kr xuMude-
CKH YHCTOM HeTaleHoH U3BECTH).

CaO + H,0 = Ca(OH), + Q

Oo6pasyrommiicss runpokcua kansius (Ca(OH)y,
ajzicopOupyeT nmeromuecs B HepTerpyHTax Hedremnpo-
JIYKT ¥ IpH 3TOM (pOpPMHPYIOTCSI HETUTPOCKOIIMYIHBIE, 1
MEXaHWYeCKH NpOYHBIe Karcyibl. OOpasyrommiics
HHEPTHBI TuApoOOHBI MaTephal, MOXKET OBITh
MCIIOJIb30BaH KaK ChIPhE JUIsl IPOMU3BOJICTBA KEPaM3HTa,
achanpTo-0€TOHHON CMECH, MOACHITIKHY IO OCHOBAHUS
JOPOr B 3aBUCHMOCTH OT COCTaBa HCXOJHBIX
HE(QTErPyHTOB.

Y TUInM3alMOHHBIE METOABI IPUMEHSIOTCS JIJIsI U3-
BJICUEHHS YTIIIEBOAOPOJIOB C EJIbI0 MX MOBTOPHOTO HC-
MOJIb30BAHUSI B KAa4yeCTBE YIIIEBOAOPOJICOACPKALINX
CBIPBEBBIX PECYPCOB M HMX INPHUMEHEHHE 3aBUCHT OT
MPOLIEHTHOTO coziepkaHus HeTH (HeTenPOayKTOB) B

HedTerpyHTax ¥ 4acTo MPUMEHEHHE YTHIM3AHOHHBIX
METO/IOB SIBJISICTCSI 9KOHOMHYECKHU HElleaeco00pa3HbIM
M3-32 HU3KOW KOHLEHTpAalMM COJEpXKallUXCs B HHUX
HEe(TEIPOIYKTOB.

TexHOTeHHBIE TPYHTBI, PACIOJI0KEHHBIE BO3JIE
JOPOT B YCIIOBHSIX TOPOACKOM CPEJIbI, HEPEIKO PEKYITb-
TUBHPYIOT OHOJOTHYECKHM METOJOM, B YacTHOCTH
MIPOBOAAT X MHKPOOHOJIOTHUYECKYIO PEKYIbTHBALNIO
C BHECEHHEM B HUX IITaAMMOB MUKPOOPTaHU3MOB, CIIO-
COOHBIX MUTATHCS YTIEBOAOPOAaMH. [yt pa3moKeHus
YTIeBOOOPOAOB HEPTH B HE(TETPYHTAX HCHOIB3YIOT
pa3iMuHble MHKpPOOPIaHM3MBI, KOTOpbIE HEHTpasu-
3YIOT pa3lIM4HbIe KJIACChI YIIIeBOJOPOIOB [4].

OfHUM W3 HENOCTaTKOB MHUKPOOHOJIOTHYECKOM
PEKYJIBTHBALMH SBJISETCSI TO, YTO METOJ NPHUMEHHM
TOJIBKO B CIIy4ae HAJIMYUsI COOTBETCTBYIOIINX YCIIOBUI
(monoxuTenpHas TeMIepaTypa, HaIM4Ke BIary, BHecCe-
HHUe ynoOpenuit). Kpome 3TOro HeI0CTaTKOM MHKPO-
OMONOTMYECKON PEKYJIBTHBAIMH SIBISIETCS JIIUTEIb-
HOCTb IpoLecca, HCUNCIIIEMYIO MECSIIaMH U TOJIAMH B
3aBUCHMOCTH OT BBINIECTIEPEUNCICHHBIX YCIOBHH |
KOHLICHTPALMH 3arpSA3HSIOMINX BEIIECTB.

Takum o0pa3zoMm, s OOC3BpEKHBAaHUS He(Te-
TPYHTOB pa3paboTaHbl U IPUMEHSAIOTCS PA3INYHbIE Me-
TOJBI B 3aBUCHMOCTH OT CTETIEHH COAEPIKAHHUS B HUX
HE(PTENPOIYKTOB M UMCIOIIUXCSA BO3MOXHOCTEH. Tem
HEe MeHee HEOOXO0AUMO OTMETHUTb, UTO SBJIIETCS Ooiee
Pa3yMHBIM U JIOTUYHBIM TIOCTETIEHHO CHI)KATh KOJIHYe-
CTBO aBTOMOOHMJIHHOTO TPAHCIIOPTA, HCIIOJIB3YIOIIETO
JBUTATEJI BHYTPEHHETO CTOPAHUS U HAMETHTh YCTOM-
YUBYIO TEH/AEHIMIO Ha CO3J[aHUE W NPUMEHEHHUE aBTO-
TpaHCIIOPTa, padOTAIOIEr0 HA SHEPTUH aJIbTEPHATHB-
HBIX UICTOYHHKOB.

Cnncok Jaurepatypsl

1. Cydwusnos P.111. HccnenoBanue XUMHYECKOTO
COCTaBa BBIXJIONIHBIX Ta30B OCH3WHOBBIX JBUraTelneil
BHyTpeHHero cropanus// Bectuk TexHonornueckoro
yuuBepcurera. 2018. T. 21. Ne 12. C. 98-101.

2. Onep JI. B., Hemog B. 10., ®unumonosa U. B.
[lepcriekTiBBI >HEPromoTpedIeHUss Ha TPaHCIOPTE:
METONYECKHE ITOIXO/IBI U PE3YJIbTATHI IPOTHO3UPOBA-
HUs // Mup sxoHOMEKH U yripaBierns. 2016. T. 16, Ne
1. C.25-38.

3. TOCT P 57446-2017 Haunyuiire AOCTyNHbIE
TEXHOJIOTHH. PeKynabTHBanus HapyHIEHHBIX 3eMellb U
3eMeJBbHBIX y4JacTKOB. BoccraHoBieHne Owosormde-
ckoro pa3zHooOpasus (¢ [Tompaskoii).

4. Porosmna E.A., Aagpeesa O.A., XKapkosa C.H.
u ap. CpaBHHTENbHAs XapaKTEPHCTHKA OTEYECTBEH-
HBIX OWoOmpenapaToB, MpeQIaraeéMblX Uil OYHCTKH
ITOYB ¥ TPYHTOB OT 3arpsi3HEHHUS HE(PTHIO M HE(PTETIPO-
nykramu //Hedrerazosas reonorus. Teopus u mpak-
tuka. — 2010. —T.5. -Ne3, C.1-18.



«COLLOQUIUM=JOURNAL »#5(29).2019 / TECHNICAL SCIENCE 57
VIK: 504.054

Cygusanos P.I1I.
bponnuyruii punuan MAIU

YTWIN3AIUSA ABTOMOBUJIBHBIX AKKYMVYJISITOPOB, YTPATUBIINX
HNOTPEBUTEJbCKHUE CBOMCTBA
Sufianov R.Sh.
Bronnitsky branch MADI

DISPOSAL OF CAR BATTERIES, LOST CONSUMER PROPERTIES

Annomauusn

Paccmompenbl I’lpO6JZ€MbZ ymuauzayuu a@m0M06waHblx CEUHYOBBIX AKKYMYIAMOPO8S, 0mpa6oma6mux 6601/7
pecypc. T[lokazano, umo 6 ycioeusx HadgueaOwe2ocs 0euYUma CUHYA, UCNONb3YEMO20 8 YELOM psioe Ompaciel,
603HUKaem H€O6x00uMOCWlb 6 60]1@6 Macmma6HOL7 ymuausayuu cmapuolx aKKyMyJaimopoe C Yejlblo U36J1e4eHUs
2mozco YyeentHo2o memaiid. Ymuﬂu3auuﬂ AKKYMYJISIMOpOo6 no360Jum c OaHOﬁ CMOPOHbL pAYUOHAIBHO UCNOJIb30-
6aMb CbiPbegble PeCypesl, d ¢ OPy20il CMOPOHBI CHUZUMb HE2AMUBHOE 8030€LICMBUE HA OKPYICAIOUYIO NPUPOOHYIO
cpedy u 3()Op08be yenoeeKa makux moKCuUuHblx eewecmse, KaK Ceuney U ceprasil Kucioma.

Abstract.

The problems of utilization of the automobile lead accumulators which have fulfilled the resource are con-
sidered. It is shown that under the conditions of the impending shortage of lead used in a number of industries,
there is a need for more extensive utilization of old batteries in order to extract this non-ferrous metal. On the one
hand, the utilization of batteries will allow the rational use of raw materials, and on the other hand to reduce the

negative impact on the environment and human health of toxic substances such as lead and sulfuric acid.

Kniouesvie cnosa: asmomobunvhulil AKKYMYJIsImop, C6UHeY, CepHas Kucioma, ymuiu3zayus, 6mopuinoe Col-

pbe, 0xXpana okpydicaioujeli cpeowl.

Keywords: car battery, lead, sulfuric acid, recycling, secondary raw materials, environmental protection.

W3BecTHO, YTO MHAYCTPUATIBHBIH KOMIIIEKC IIPO-
MBIIIIEHHO-PAa3BUTHIX CTPaH II0 CPaBHEHMIO C WHIY-
CTPHAIBHBIM KOMIUIEKCOM Poccum oTiimuaercst oTHO-
CHTEJIFHO HHU3KOW pecypcoeMKocThio. B pacuere Ha
eqununy BBII B CHIA pacxozyercs pecypcoB B Cpeli-
HEM B JIBa pa3a MEHbINE, a B cTpaHax 3amagHoi Es-
pOIIBI B UeThIpe MeHbIlE, 4eM B Poccuu. Ecnu B3sTh 3a
OCHOBY OCHOBHBIE CBIPBEBBIC PECYPCHI, TO Ha CTUHUILY
BBII B CIIA notpetusiercst HeTh Huke Ha 36%, rasa
Ha 42%, yrna Ha 56% u cramu Ha 138%. Cnemyet
TaKke OTMETHTh, YTO TOJHKO HE3HAUMTENbHASI 4acTh
UCTIONIb30BAaHHBIX pecypcoB (mopsiaka 6-10%) nepexo-
JIUT B TOTOBYIO NIPOAYKIIMIO, OCTANIbHAS YaCTh 3THX pe-
CYpPCOB COCTaBISIIOT TPOMBIIIIEHHBIE OTXOABl. [lo
Mepe (pHU3NYEecKOro M MOPAJIBHOTO M3HOCA, a TAKXKE B
pe3yJbTaTe MoTepu NOTPEOUTENECKUX CBOHCTB POU3-
BEJICHHAs TPOIYKIUS TaKXKe MEPEXOIUT B KaTETOPHIO
MIPOMBIIIIJICHHBIX OTX010B [1].

Jlist Toro, 9To0BI OoJiee paIrOHAIBHO HCIIOIB30-
BaTh CBHIPBEBBIE PECYPCHI, IMPOMBIIIJICHHBIE OTXOJbI
JIOJDKHBI BO3BPAIIATHCS B MIPOU3BOICTBEHHBIA ITUKIT U
JUIA 3TOTO pa3paboTaHa COOTBETCTBYIOIIAS 3aKOHOMAA-
TenbHas 0asa [2]. Tem He MeHee JTOJIS UCIIOIE3YEMOTO
B NPOU3BOACTBEHHOM LIUKIE CBIPbSl 3a CUET PELUK-
JIMHra MPOMBIIUIEHHBIX OTX0J0B B Poccuu ocraercs
€Il HeI0CTaTOYHO BEICOKOM 110 CPAaBHEHHUIO C JPYTUMU
MPOMBIIIJIEHHO-PA3BUTHIMU CTPAHAMH.

ITo nanueiM Pocnpupoanaasopa [3], konuuecTBo
YTHIM3HUPOBAHHBIX OTXOJIOB IPOU3BOJACTBA M MOTPed-
nenust B Poccun cocrasuio B 2017 roxy 52,2% ot 06-
IIEro KOJIMYECTBa BCEX 0Opa3oBaHHBIX 0TX010B. IIpn
3TOM KOJMYECTBO OTXOJZOB, HAIPABICHHBIX HA PELUK-
JUHT, cocTaBmwio 63,2% oT obmiero odbema Beex yTH-
JU3UPOBAHHBIX OTXOJIOB.

K yTunmsupyempIM OTXOAaM MOKHO OTHECTH H
oTpaboTaBIIne CBOI pecypc aBTOMOOWIbHBIE CBHHIIO-
BbIE aKKYMYJIITODBL, IIPU YTHIIN3AIMH KOTOPBIX MOKHO
BEPHYTh B NPOW3BOJCTBEHHBIH IMKJ CBHHEI, CTaJb,
IUTACTUK ¥ KUCIIOTHBIH 3JIEKTPOJINT (CoAepKalui cep-
HYIO KHCJOTY), IPH 3TOM KOJMYECTBO CBUHIIA B JIaH-
HBIX aKKyMYJSTOpax MOXeT gocTuratb 60% oT Maccel
akkymyssiTopa. Cpok 3KCIUTyaTallid aBTOMOOMIIBHBIX
AKKyMYJISITOPOB COCTaBJIsIET OT 3-X 70 5-TH JI€T U B
Poccum exeromHo yTpadyuBalOT CBOU TOTPEOUTENb-
ckue cBoiicTBa 10 60 THIC. TOHH aKKyMYJSITOPOB, HO
yrmmsupyercs He 6oisiee 30%.

Heckounbko MHas cuTyanust B POMBIIICHHO-Pa3-
BUTBHIX cTpaHaX, Hanpumep, B CIIA yrtunusupyercs
nopsiaka 98% ¥ NpUHUMaeMble MEPBL, B TOM YUCIIE Ha
3aKOHOJATEIbHOM YPOBHE, MO3BOJSIOT BO3BPATUTH B
TIPOU3BOJICTBO Oontee 60% CBUHIIA, TOTYYSHHOTO B pe-
3yNbTaTe YTHIN3AIUK OTPaOOTaBIINX CBOM pecypc aB-
TOMOOWIIBHBIX aKKyMYJISITOPOB.

ITo xmaccy omacHOCTH JUISL OKpY KaloIIel MpUpo-
HOW cpebl aBTOMOOMIIBHBIE aKKyMYJISTOPBI, 0Tpabo-
TaBIIHE CBOH pecypc, OTHOCSITCA KO BTOPOMY KJlaccy,
T.€. SIBJSIFOTCA BBICOKOOMACHBIMU OTXOJaMHU M, COOT-
BETCTBEHHO, HE MOT'YT BEIBO3UTHCS Ha MOJIUTOHBI TBEP-
JbIX OBITOBBIX OTXOJIOB, MX HEOOXOJIMMO 00E3BpexH-
BaTh UM yTUIN3UPOBaTh. [[prdrHamMu Tako# BBICOKON
HX OTMACHOCTH SABJISIOTCS: TOKCHUHOCTh CBUHIA, XUMHU-
YyecKas arpecCUBHOCTh M TOKCHYHOCTb KHCJIOTHOIO
JIEKTPOJINTA, TPEACTABIIAIONUIEr0 COO0H pacTBOp cep-
HOM KHUCIIOTBI.

OnacHOCTh CBHHIIA U €r0 COCOMHEHHH 3aKIII04a-
eTcsl, KaK B MX TOKCHYHOCTH, TaK M UX CIOCOOHOCTH
HAaKaIUIMBaTbhCsl B OpraHu3Me duenoBeka. OpraHmsm
HAKaIUIMBAaeT UX B TEUCHHE BCEU XU3HH, NPU ITOM
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Jla)Ke HE3HAYUTEIbHBIC, HA TCPBBIA B3I, KOHICH-
TpalKU CBHHIA C TCYCHHEM BPEMEHHU MOTYT BBI3BATh
UHTOKCUKAIMIO. C IENbI0 OIICHKH BIUSHHS JaXe ca-
MBIX HHU3KHX KOHIICHTpAIMi CBUHIIA B BO3AyXe pado-
4ell 30HBI Ha 3JI0POBbE PabOTAIOIIHNX, IPOBOJSATCS CO-
OTBETCTBYIOIIME WCCIICAOBAHUS M  MEIUIIMHCKHE
OCMOTPBI, KOTOPEIE IIOATBEPKAAIOT OTTACHBIE «KYMYJISi-
THUBHBIE)» CBOWCTBA CBHHIIA B OpPTaHU3ME YeIoBeKa [4].

DJEeKTPOIHUT W3 OTPaOOTABIIMX aBTOMOOMIHHBIX
AKKyMYJISITOPOB TaKXKE MOKET OBITh HCIIOJIH30BAaH BTO-
pPUYHO, B YACTHOCTH MPEIIOKEHO TEXHOJIOTHIECKOE
pellicHHe O MPUMEHEHUHM 3TOT0 HM3BIICYCHHOIO AJICK-
TPOJIUTA B KAa4eCTBE JOMOJHUTEIBHOTO KOMIIOHCHTA
JKUJIKOCTH 3aTBOpEHUs B (hoc(haTHBIX CUCTEMaX, KOTO-
pBIC OTJIMYAIOTCSA BBICOKMMH MEXaHUYCCKUMH CBO¥I-
CTBaMH, a TAKXKEC TEPMO- M KACIOTOCTOHKOCTRIO. B pe-
3yJlbTaTe MOXKET OBITh MOJTyYCH MPOYHBIH HCKYCCTBEH-
HBII KaMeHb, pPEKOMCHIYEMBIH aBTOpaMH I
00ycTpoiicTBa IOJIOB B MPOHM3BOJICTBAX, HMEIOMINX
JIeJI0 C arpecCUBHBIMU cpeaamH [5].

Poccus 3aruMaer 3-e¢ MecTo B MHpE IO 3amacam
CBUHIIA ¥ HA TOCYJAPCTBCHHOM OalaHce HaXOSTCS Me-
CTOPOXKIACHUA C CYIIECTBEHHBIMHU CYMMAapHbIMU 3ama-
camu cBuHIa. Jlo6brya cBuHIa B 2014 1. coctaBmna 239
ThIC. T. U HA CeFOI[HHU_IHI/Iﬁ JCHb UMCHOIIIUECSA 3aIlacChbl
CBUHIIA (OPMATBHO OOECICUMBAIOT JAHHBIA YPOBCHB
no0bran Ha 50-75 net. OgHaKo B IOCTENHUE IeCATHIIC-
THUA TIOABJIISKOTCS l'[pO6J'IeMI)I, CBA3aHHBIC C HCTOIIEC-
HHEM MHUHEPAJIHHO-CHIPhEBOM 0a3bl CBUHIIA B TPAIHIIN-
OHHBIX TOPHOPYAHBIX PETHOHAX M BO3HHKAET HE00XO-
JUMOCTHP B  HOBBIX MECTOPOXXICHHSAX CBHUHIIA,
CTaOMIEHO 00ECTICYNBAIOIINX STHM METAJUIOM OTede-
CTBCHHYIO TIPOMBIIUICHHOCTh, HO TIPH 3TOM OOJBIINH-
CTBO HOBBIX MECTOPOXKICHUN HAXOAUTCS B TPYIHOIO-
CTYIIHBIX MecTaX, B KOTOPBIX HET HEOOXOIUMOMN IS
OCBOCHHSI MECTOPOXKICHHI HHPpACTPYKTYpHI [6].

VIIK: 004.457

3amackl CBUHIA, KaK U JIIOOBIX MHHEPAIBHBIX Chl-
PBEBBIX PECYPCOB UMEIOT TEHACHIIUIO K CHUXKEHUIO, HO
IpU 5TOM MO IPOrHO3aM HaMedaeTcsl YBEJIUYEHHUE
CIIpoca Ha 3TOT BaXKHBIH CBIPHEBOH pecypc, 4To, Oes-
YCIIOBHO, MOXET NMPHUBECTH B HEAAJIEKOM OyaylieM K
IeQHUIUTy 3TOTO MEeTaJlIa.

Hcxons w3 BBIIIEU3I0KEHHOT0, OBIIIO OBI JTOTHY-
HBIM H [EIeCOOOpa3HBIM YBEIWYNTHh KOJIHUYECTBO
CBHHIIA, TTOJIy9aeMOT'0 B pE3yNIbTaTe YTUIN3AINU aBTO-
MOOMIBHBIX aKKyMYJISITOPOB, OTPaOOTABIINX CBOI pe-
cypc u mpuonm3uTes, a 3areM U goctudb 100% ypoBHS
UX YTHIH3aLUH.
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B cmamve paccmompenst 603mModcHOCU UHPOPMAYUOHHBIX MEXHONO2UU NPU CO30AHUU TUYHO20 KAbUHema
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RPUNOJHCEHULL, HA OCHOBAHUU OMOBPANCEHUsL 0OPADANBIBAEMOL0 UMU COOEPIHCUMOZO.

Abstract

The article discusses the possibilities of information technology in creating a personal account of the student

on the basis of the framework technology. The possibilities, advantages and disadvantages of various frameworks
are described. The article includes classification of the most relevant types of development of web applications,
based on the display of the content they process.
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KomruiekcHblil aHanM3 COBpEeMEHHBIX HH(pOpMa-
IIMOHHBIX TEXHOJOTWH MOKa3al, YTO ISl CO3JaHUs
JIMYHOTO KaOMHETa 00y4aromerocs mpeArnodTHTEIbHEH
HCTIONIb30BaTh TEXHOJIOTHIO (hPEHMBODK.

[Tmarpopma ¢peiMBOpK — crenuasbHas Mpo-
rpaMMHast 000JI0YKa WJIM KOMITIEKC KOMIIOHCHTOB U
MoJIeTIel, TO3BOJISIONIAst yIIPOCTUTh M YCKOPHUTH pelIe-
HHE TUIOBBIX 3a/1a4, XapaKTEePHBIX JJIs1 JAHHOTO S3bIKa
nporpaMMmupoBanus. @OpelMBOpPKM NPEAOCTABISAIOT
00IIyI0 MHPPACTPYKTYpPY, HEOOXOAUMYIO OOIBIIUH-
CTBY BeO-IIPHUIIOKEHHH, OCBOOOXKAAs pa3padOTUUKa OT
HEoOX0IMMOCTH TIOCTOSIHHO M300peTaTh KOoJIeco.

@OpeiiMBOPK BKIIOYAET BO3MOXKHOCTH HIA0JIOHOB
JUIS TIpe/icTaBIeHUs] MHpopManuu B Opaysepe, cpemy
MPOTPaMMHUPOBAHUS TSI CO3AAHUS CIEHAPHEB ITOTOKA
nHpopMmanuu 1 nHTEpdECH NPHUKIagHOTO MPOTpaM-
MHUPOBaHHS AL OCTyna K 0a30BBIM pecypcaM IaH-
HBIX. DpeliMBOpK MIaTGOpMBEl BeO-TIPHUIIOKEHUH Je-
JISITCA Ha JIB€ OCHOBHBIE KaTETOPHM: CepBEpHBIE IJIaT-
(hopMmbl, CBAI3aHHBIE C IPOTPAMMUPOBAHUEM CEPBEPHOI
YacTH BEO-NPUIOKEHHH, W KIMEHTCKUE IUIAT(GOPMBI,
CBSI3aHHBIE C IIPOrpaMMHpOBaHHEM Opay3epoB. ba3zbl
KJIMCHTOB ITO3BOJIAIOT MPOTPAMMUCTY ISl HaIMCAHHUS
MPUIOKEHUI ¢ GoraTelMH M MHTEpaKTHUBHBIN HHTEp-
(eiic momp30BaTENS, a HA cepBepe 0a3bl MO3BOIAT 3a-
IIyCTHUTh IPHJIOKEHUE Ha KOMITBIOTEPE, KOTOPBIN HaXo0-
JIUTCS TI0JT KOHTPOJIEM HOCTaBIINKA MPHUII0KEHHU. ITO
JIaeT BO3MOKHOCTb ITPOTPAMMHUCTY PEAN30BATH CBOIO
MpOrpaMMy Ha BHIOPAHHOM MM SI3BIKE U ITO3BOJISIET EMY
ONUPATHCS HA 3pEJIbIe W XOPOIIO N3BECTHBIE METOIMKHI
U (QperiMBOPKH Ul PEaIU3alMU CBOETO HPHIIOKESHUS
[1, c. 55]. [Inatdopma TakKe MPEIOCTABIIACT OCHOBHI U
YCIyTH CUCTEMHOTO YPOBHSA AJIS pa3pabOTYUKOB IPO-
rpaMMHOTO obecneueHus A CO3MAHUS CHUCTEMBI
YIPaBJICHUSI KOHTEHTOM /sl yIpaBiieHus: U(POBOH
uHpopmanueit B UatepHere. Pa3paboTunku MOryT Hc-
MOJIB30BaTh IUIAT(GOPMY JUIS ONpEIETCHUS] TOTOBBIX
BO3MOXKHOCTEH YIpaBIICHUS COAEPKHMBIM, (PYHKINH
MPOBEPKH HOAITMHHOCTH T0JIb30BaTENEH U CPENICTB a/l-
MHUHHCTpHpOBaHus. DpeliMBOpK MokeT OBITH THO-
CTPOEH Ha 3apaHee OIpeeTeHHON MH(pacTpyKType,
takoi kak Linux, Apache, MySQL u PHP u mpyroe.
Ilocne ompeneneHus U peanu3aliii OCHOBHBIX (DyHK-
i u pabotsr CMS Moryt OBITH 3aTpyAHEHHS s
CMEHBI BCell CTPYKTYphl. OHAKO MMOCKOJIBKY B HACTOS-
I1ee BpeMs CYIIECTBYET OIPOMHOE KOJTHMYECTBO (hperm-
BOPK I1aTopM 11 BeO-pa3paboTKy, BEIOPATh TOT HITH
MHOM MHCTPYMEHT OYZEeT CJIOKHOM 3a/1aueii Ipu paspa-
60TKH BeO- poekTa. [1, ¢ 55]. Hmxke OyayT npruBeeHb!
001Ien3BeCTHBIE, YAOOHbIE JUIs TIOJIb30BAHUS U TIPO-
CTbIE IJsl YCBOEHHUS CO MHOTUMH BO3MOXKHOCTSIMU
wIaT(GopMBbl C TOCTOMHCTBAMH M HEJIOCTATKaMH (QyHK-
IUH.

@peiimBopk Angular JS — npoaykT KOMIIaHUi
Google SIBJISIETCS OJIHUM W3 HOBEHMIIMX TEXHOJIOTHH
BeO-pa3paboTku. B kauecTBe OCHOBHOTO SI3bIKa ILIAT-
(OpMBI BEICTYIAET sA3bIK JavaSCript ¢ OTKPBITBIM HC-
XOJIHBIM KOJIOM, KOTOpas Obuta paspaboTaHa CHEIH-

IBHO JJIsI OJAHOCTPAHWYHBIX BeO-NPHUIOKEHHUH, HC-
TOJTB3YIOIINX APXUTEKTYPHBIN 1mabmon model-view—
controller. 310 He MOMHBINA CTeK, a WHTEp(EHCHBII
¢periMBOpK, paboTaronuii B OCHOBHOM C BEO-CTpaHHU-
LAMH.

Otmeuas backend ¢petimBopkn BeG-pazpaboTKH
ocoboe MecTo MOXHO ynenuTh Iuatdopme Laravel.
Beimymennsiii B 2011 roxy, Laravel - 3to 6ecriatHbii
Be0O-(ppeiiMBOPK C OTKPBITHIM HCXOJHBIM KOJIOM, IIPEe-
Ha3HA4YeHHBIH JUIs CO3/JaHUs COBPEMEHHBIX BEO-TIPUIIO-
XKEeHUH 1o apxuTekTypHoMmy mabdaony MVC. Hekoro-
pble 3 ocobenHocreil Laravel - 310 MonmysbHas cu-
CTEMa YIIaKOBKH C BbIICJICHHBIM MCHCIPKEPOM
3aBHCHUMOCTEH, YTHIINTHI, KOTOPHIE TIOMOTAIOT B Pa3-
BEePTHIBAHUA U OOCITY)KUBaHWH TPHUIOKCHUH, He-
CKOIIBKO CHOCOOOB JOCTyHa K PEISAIHOHHBEIM 0Oa3am
JTAHHBIX.

Node.js — momyssipHast miatdopma mporpaMMHON
pa3paboTKH, KOTOpas OCHOBAaHHA Ha KOMIUIEKCE Mpo-
rpamm u oubmuotek V8 (TpanciupyrorieM JavaScript
B MallIMHHBIN KOJ), IpeBpamniaolias JavaScript B A3bIK
obrrero HazHaueHus. Node.js m1o0aBIseT BO3MOXKHOCTD
JavaScript B3ammozelcTBOBaTh C  yCTPOMCTBaMHU
BBOJIa-BBIBOJIa yepe3 cBoil API, mojkirodats apyrue
BHEIIHHE OMONHMOTEKH, HANNCAHHBIC HA Pa3sHBIX SI3BI-
Kax, obecrieunBasi BEI30BHI K HUM W3 JavaScript-koxa.
Node.js ncnonp3yeTcsi B OCHOBHOM Ha cepBepax, e
BEICTYIIaeT B Ka4ecTBe BeO-cepBepa, OTHAKO UMEETCS
BO3MOKHOCTh CO37JaHUs ¢ ToMotbio Node.js 1 HaTHB-
HbIE OKOHHBIC TMPWIOXKEHUSA (C HCIOIB30BAHUEM
NW.js, AppJS mms Linux, macOS u Windows). B oc-
HOoBe miaTdopmbl Node.js JCKUT aCHHXPOHHOE IPO-
rpaMMHUpPOBaHHE C HEOJOKUPYIOLIMM BBOJIOM/BBIBOJIOM
U COOBITHITHO-OPUEHTHPOBAHHOE MPOrPAMMHUPOBAHHE.
[2, c.158]

Y1l PHP framework — sto 6ecratHblit peiim-
BOPK JJIs pa3pabOTKH BeO-TIPUIIOKEHUH C OTKPBITHIM
HCXOJHBIM KOJIOM, HamucaHHBIN Ha php5. OHO mMeer
BeChMa ONTHUMH3MPOBAHHOE TPEICTABICHHE H COBEP-
TICHHBIA BBIOOD LTS JIFOOOTO BHIA TPOEKTOB. Ero BBI-
COKasi M BIEUATISIONAsl MPOM3BOAUTEIBHOCTh IIPH
cpaHennu ¢ JApyrumu PHP-dpeiimBopkamu cpasy
MPUBJICKJIA OYC€Hb IMMO3UTHUBHOC BHUMAHUC. Ero nomny-
JIIPHOCTH MPOIOJDKAET PACTH C BO3PACTAIOIIEH CKOPO-
CTBIO.

Paszpabotka yii PHP framework mMoxet ObITh HE
caMoOM JrydIlield, HO 3TO OYEHb OPUEHTHPOBAHHAS HA pe-
3yJIBTaT U camas sipkasi raTdopma ¢ OTKPBITHIM HC-
XOJIHBIM KOJ/IOM, JIOCTYITHAsI Ha PhIHKE.

YII HMEET TaKue ¢$yHKINH, KakK
MVC,DAO/ActiveRecord, kamupoBaHue, ayTeHTU(U-
Kalys ¥ yIpaBJIeHHE T0CTYTIOM Ha OCHOBE poJiei, Gpop-
MHUpOBaHHeE a0JIOHOB, TECTUPOBaHUE U Tak janee. OH
JIETKUI M UMEET MOILHYI0 HNONIEPKKY KIIIUPOBAHHUS.
BesomacHOCTh fBIsSIETCS HYacThiO 3THX pamMok. OH
BKJTIOYAaeT TPOBEPKY BBOAA, (PHUIBTpamMio BBIBOJA,
BHenpenne SQL u mpemoTBpaileHue MEXCANTOBBIX
CIICHApHEB.
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YII ropazno ObicTpee MOTOMY YTO OHO HCIIOJIb-
3yeT JICHUBBIH Meron Harpy3ku. OH He BKIIOYAET
(hyHKIIMOHAJIBHOCTH 710 TEX IO, TOKA MITH €CIIU 3TO HE
ObUTO BBI3BaHO BHepBble. Hampumep, oH He co3maeT
00BEKT, €CIIM OH HE BBI3BIBACTCS B EPBBIH pas. [pyrue
(hpeiiMBOpKHU CTPAAAIOT OT CHI)KEHHS IPON3BOJUTEIb-
HOCTH, TIOTOMY YTO OHH OyIyT BKJIIOYATh (DYHKIIHO-
HaJIbHOCTh HE3aBHCHUMO OT TOTO, HCIIONIB3yeTCS OHa
WIIM HET BO BpEMsI 3a1rpoca.

ITocne o6CyXaeHNUS TPENMYIIECTB M HEIOCTATKOB
TEXHOJIOTHH Il pa3pabOTKH MOXHO BBIIEIHTH 6
HanOosee aKTyallbHbIX BUIOB Pa3pabOTKH JINYHOTO Ka-
OuHeTa 0Oy4arolerocsi B Ka4eCTBE BEO-TPHUIIOKEHHH.
JanHas xiaccuukanus OCHOBaHa Ha TOM, Kak BeO-
MPWIOKEHUSI 0TOOpakaroT oOpabaTbiBaeMOe MU CO-
JIEpI)KUMOE.

e Craruyeckoe BeO-TPUIIOKEHHE.

e JluHamMHYecKoe BEO-TIPUIOKEHHE.

e llHTepHET-MarasMH WIM JJICKTPOHHAs KOM-
MEpIHs.

e BeO-mpuokeHne nopTraia.

e AHNMHPOBAaHHOE BEO-TIPUIIOKCHHUE.

e BeO-npuiokeHne ¢ CHCTEMOH yIpaBiIeHUs
KonrenTa.

MHorue JIIoau 3a MpejeiiaMi OTPaciu He UMEIOT
HH MaJICUIIEro MpeICTaBICHUS O TOM, KOT/Ia U ToYeMy
JydIllIe BCEro MCHOJb30BaTh (hpeMBOpKH Ui pa3pa-
6otku cBoero | T mponykra. Hekotopeie pazpaboTunku
CaliTOB HCHOJB3YIOT CBOOOIHBIE (PEHMBOpPKH, B TO
BpEMS KaK JIpyTUe MPEATIOYNTAIOT CBOU COOCTBEHHBIC.
Bosee Toro, B 3aBUCUMOCTH OT TOTO, CO3IAET JIX CAUT
YeJIOBEK MM KOMaH/a, OHU CaMHM PeIaroT, KAKOH S3bIK
UCTIONIb30BaTh, KAaKOH MIA0JIOH IM3aifHa TPHMEHHTb,
KaK HalucaTth caM KOJl U MHOTHE JIpyrie acleKThl, KO-
TOpBIE CTOUT PAacCMOTPeTh. B 3aBUCHMOCTH OT BCex
3TUX (aKTOPOB pa3pabdOTYMKK PHHUMAIOT PELICHUS O
TOM, HY>KHO JI MM HCIIOJIb30BaTh framework win Her.
BoT HekoTOpble NMPENMYIIECTBa U HEIOCTATKU PaMOy-
HOTO MOJX0/1a.

BonbmmHCTBO MOy ISIpHBIX (PPEHMBOPKOB € OT-
KPBITBIM HCXOJHBIM KOJOM (WMJIM JOCTYIIHBI Juisi Oec-
IUIATHOTO MCTIONBb30BaHMs). OHHM 4acTo TaKKe MOCTaB-
JSTFOTCSI C JIMIIEH3UEH, KOTopast He SBISIETCS OTpPaHHIH-
TENIBHOM ¥ TO3BOJSIET CO3/1aBaTh KOMMEPUYECKHH
HPOJYKT

B GoJIbIIMHCTBE CilyuaeB CTPYKTypa UMEET XOpo-
HIYIO IOKYMEHTALUIO U TOMAEPKKY. CTOUT OTMETHTB,
YTO «XOpOILas MOJJICPIKKA» ITOPOH SIBISIETCS] CyObeK-
THUBHBIM BOTpocoM. Kak npaBuio, riaTHast moaaepKka
MOYTH Bceraa OyaeT ObICTpee M JIAKOHWYHEE, HO 3TO
TaKKe 3aBHCUT OT YPOBHSI aKTHMBHOCTH B paMKaX-Kak
neMoHCTpHupyeT (peiiMBopk «Ruby on Rails» ¢ mac-
CHBHBIM COOOIIIECTBOM, KOTOPOE CIIABUTCSI CBOEH roc-
TENPUUMHON NPUPOJOH U XOpOLIeH MOANEPIKKOM

®peiiMBOpKH M30aBISIIOT OT HEOOXOAUMOCTH ITH-
caTh MHOTO IIOBTOPSIOIIETocs KoJa, KOTOPBIH OyneT
UCIIONIb30BaThCSl BO MHOTHMX PAa3JIMYHBIX TPHIIOKE-
Husx. [Ipenmymectro 3¢ dexTnBHOCTH HUKOT 1A HE OY-
JET HEAOOLEHEHO. Bbl MOXeTe 0XHIaTh, YTOOBI IO-
CTPOUTH MPOEKT B TOPa3f0 MEHbBIIE BPEMEHH, UeM
HamucaHue koja 6e3 paMKku

IMTockonbky ¢peliMBOpK 00BIYHO pa3pabarbiBa-
eTCsl U TECTHPYETCS MHOTUMHM pa3lIMuHbIMK pa3paboT-
YMKaMH, OH MOXXET IMOJIy4YUTb BBICOKHH YpPOBEHBH 0e3-
oIacHOCTH. BecbMa BeposITHO, YTO MHOTHE pHCKU Oe3-
OIIACHOCTH  YCTPAHSAIOTCS W  TECTUPYIOTCS NP
CO3JIaHHUH TUIAT(POPMEI

WaTerpamus: s MOCTPOSHHUS MPAaKTUIECKA JIFO-
0oro THIIA MPWIOKEHUS (BKIIOYas BeO-CaifT), TAe BEI
XOTHTE XPaHUTh HEKOTOPHIC AaHHBIC, BBl OOBIYHO HC-
mose3yere 0a3zy maHHbIX. CyIIecTBYeT TakKe MHOXKE-
CTBO JIPYTHX WHCTPYMEHTOB, CBSI3aHHBIX C BeO-paspa-
6otkoii. Takum o6pazom, MHOTUE (HpeMBOpPKHU 00JIeT-
YaTr CBS3b C 3TUMU MHCTPYMEHTAMH, a TaKKe CBS3b C
HUMH.

Be6-nmathopMbl MpeaocTaBIsSIOT MHOXKECTBO TH-
MTMYHBIX KOMIOHEHTOB BeO-caiiTa mpsiMO U3 KOPOOKH,
TaKMX KaK (yHKIMOHAIBLHOCTh YIPABJICHHS T10JIb30Ba-
TEJISIMH — YTO B IIPOTUBHOM CIIy4ae MOXKET 3aHATh Me-
CSIIBI TIOJTF30BATEIBCKON Pa3palOTKU UL CO3TaHUS.
Be6-dpeiiMBopkH TpemHa3HAuCHBI IS TIOBTOPHOTO
WCTONB30BaHus; HanpuMmep, WordPress B HacTosiee
BpeMsI HCIIONB3yeTcs Oonee yem 60 MHIUTHOHAME BeO-
CalTOB IO BceMy MHUPY. DTO IPUBOJUT K KOHTPOJIO Ka-
YyecTBa B IJI00AJbLHOM MaciuTade, ¥, CleIOBaTEIbHO,
Ype3BhIUAtHO HAJIe)KHOM OCHOBOM I pa3paboTKH Ba-
miero BeO-caiita. CooOIiecTBa MMosib30BaTese u pa3pa-
O0OTYMKOB BO3HUKAIOT BOKpYr BeO-muardopm, rue
MOYKHO OOMEHHMBATLCS nacsAMHU U 3HAHUAMU. IIOHOHHC-
HUS, TEMBI, IUTATHHBI, BUIKETHI-BCE 3TO HA3BaHUS Be-
e, KOTOpBIE pa3BUBAIOTCA B CcOOOMIecTBaX BeO-
(peliMBOpKa U TO3BOJIIOT OBICTPO HACTPOUTH BaIl
caift. beicTpoe co3manre OCHOBHBIX KOMITOHEHTOB BeO-
caifTa ¥ MPOCTOTa HACTPOWKH IMPUBOJASAT K KPYITHOMAC-
mTaOHON SKOHOMHUH BpeMeHH u 3aTpaT. CyIIecTBYIOT
BeO-QpeMBOPKH, CO3/IaHHBIC MPAKTUYECKHU JJIs KaXK-
J0TO sA3bIKa MpOrpaMMUPOBaHMA, Ka)K,HI:-Iﬁ CO CBOUMHU
IUIr0OCaMu 1 MUHYCaMU. IIOJ'I)KHaSI OCMOTPHUTCIILHOCTDH
JIOJDKHA OBITh TIPUHSATA TIPH BBIOOPE PAMOK JUIS BaLlIero
BeO-caiiTa, IpUHUMAas HKCHEPTHYIO KOHCYJBTAIMIO B
ciiydae HEOOXOIMMOCTH. 3aJaHus, KOTOPbIE OOBIYHO
3aHUMAIOT HECKOJBKO YaCcOB W COTHH CTPOK KOJa, Te-
Iepb MOTYT OBITh BEITIOJIHEHBI 32 CYNTAHHBIC MUHYTHI
C MOMOIIBI0 TPEABAPUTEIBHO CO3MAHHBIX (YHKIHH.
Pa3paboTka cTaHOBHUTCSI HaMHOTO MpOINE, ITO3TOMY,
€CIIM OHa HaMHOT'O IIpoIlle, OHa ObICTpee M BIIOCIEN-
ctBun ¢ dextnBHee. OOMMPHO HUCIOIB30BAaHHEBIE
(dpeiiMBopkH MMEIOT OOJIbIITHE TIpUMEHEHUs1 obecrie-
YEHHOCTBIO. BOJIbIIIOE MPEeUMYIECTBO-3TO COCEICTBO
3a HUM, T'A€ MOJIL30BATCIIM B KOHCYHOM HUTOI'C CTAaHO-
BSITCS JIOJITOBEYHBIMH TecTepamu. Eciu Bbl 0OHapy-
XKHUTE YSA3BUMOCTh WIIH JBIPY B 0€30MMAaCHOCTH, BBl MO-
KeTe nepeiTn Ha BeO-calT miIaThopMbl U TO3BOJIHUTH
KOMaH/I¢ IMOHSATh, YTOOBI OHM MOTJIM 3TO HCIIPABUTb.
BoJIBIIMHCTBO MOMYISPHBIX CTPYKTYP SIBISIOTCS Oec-
IUTATHBIMU, ¥, YYUTBIBAsI, YTO 3TO TAK)KE IOMOTAET Pa3-
paboT4nKy ObIcTpee KOJIUPOBATh, PACXOAbI JJIsl KOHEY-
HOTO KJIMEHTa, 6e3yciioBHO, Oy1yT MeHbIe. Kak 1 jtto-
060t  gpyroif  pacmpocTpaHSIEMBId  HHCTPYMEHT,
(bpeiiMBOpK OOBIYHO BKIIIOYAET B CeOSl JTOKYMEHTHI,
TPy HOJAEPKKH HIH OrpOMHBIE POPYMBI COOOTIIe-
CTBa, TZI¢ BBl MOKETE MOJTyIUTH OBICTpEIE OTBETHL. Oc-
HOBHOE TIOBelleHne (PpeiMBOpKa HE MOXKET OBITh U3MeE-
HEHO, YTO yKa3blBaeT Ha TO, YTO NPH HCIOJIb30BaHUU
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USE THE PROGRAMMABLE CONTROLLER IN AUTOMATION LINE CRUSHING GRAIN

Annomauyus

B oannoii cmamoe paccmompena 603moxcnocms npumenenust IVIK 6 ompaciau cenvckozo xossiicmea. IIpeo-
cmaenen npumep CoCMAasaenust 102UKy YRpasienus Os TuHuu OpoOAeHUs 3ePHA HA 6a3e NPOSPAMMUDYEMO20 JIO-
auyecko2o konmposnepa komnanuu Delta Electronics cepuu DVP-SS2.

Abstract

This article discusses the possibility of using PLC in agriculture. An example of control logic for grain crush-
ing line based on programmable logic controller of Delta Electronics DVP-SS2 series is presented.

Knrouesnie cnosa: asmomamusayusl MmexrHoio0cu4eCcKux npoyeccos, JuHuu npousgodcmea, JNI02UYeCcKUll KoH-

mpoanep, aneopumm ynpaeieHus, azpapHoe X03auUcmeo.

Keywords: automation of technological processes, production lines, logic controller, control algorithm, the

agricultural economy.

Ha ceropnsamnuil 1eHb, NPOrpaMMUPYEMBbIH JIO-
rudeckuit kouTposep (IVIK), nmpennaznadeHHBIH A5
YIOpaBIEHUS TEXHOJOTMYECKHMHU MpoIreccamu, 00-
HIMPHO HUCTONB3YeTCS HE TOJIBKO B MPOMBIIUICHHOM
MPOU3BOJICTBE, HO TAKXKE B OTPACISIX CENBbCKOT0 X035H-
cTBa. ABTOMaTH3UPOBAaHHOE HAIPaBICHUE U3TOTOBIIE-
HUS ¥ 00pabaThIBaHNS KOPMOB, B OTJIMYHE OT Pa3zeib-
HOTO HCIOJb30BAHUS MEXAHU3MOB, MO3BOJISET MOBbI-
cuTh 3(P(PEKTUBHOCTh IepepaboTKH BO3ENIBIBAEMOI
MPOAYKINH, a KPOME TOTO CYIIECTBEHHO YIPOIIAeT pa-
OoTaromemMy epcoHaTy IpOCIeKUBaHIE CTAHIAPTHON
Oe3aBapHuitHOH pabOTHl JTUHWH MPOU3BOACTBA. UTOOBI
MOTYyYUTh NEPBOHAYAIBHOE ITOHUMAHHUE HCIIOJIb30Ba-
HHSI aBTOMATH3aLUH B OTPACIISIX CEILCKOTO X03AHCTBa,

MIPOaHATN3UPYEM HEOOIBIIYI0 TEXHOJIOTHIECKYIO JIH-
HUIO TIPOM3BOJICTBA JIpoOieHus 3epHa (pucyHok 1). B
Ka4yecTBE YIPaBISAIOIIETO YCTPOCTBA TaHHOW JIMHUU
Mmbl BeIOpanu [1JIK kommanun Delta Electronics cepun
DVP-SS2. B mporpammuom npoaykre WPLSoft na
yHUBepcadbHOM si3bike 1L MBI paspaboranu mpo-
rpaMMy JaHHOTO TEXHOJIOTM4ecKoro npouecca [1].

ABTOMaTHU3UpOBAaHHAsl JIMHHS JAPOOJIEHUs 3epHa
IpeJCTaBIeHa Ha PHUCYHKE 1, HA KOTOpOHl 3epHO U3
OyHKepa MOCpe/ICTBOM 3aABIKKH (1) momagaeT B 1po-
oKy (2), nanee npu noMoIy Hopuu (3) 3arpykaeTcst
OyHkep Cc mataukoM ypoBHs (4). OctaHoBKa pabOTHI
JUHAKA OCYIIECTBIIIETCS PEKUMOM «pabodnii CTOI»
WIH «JaTIUK YPOBHS».
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3aaeuikka (1)

Hopusn (3)

s

Pucynox 1 — Texnonoeuueckuii npoyecc aunuu OpooreHus 3epHa

[TepBoe HEOOXOAMMOE YCIIOBHE ITPOIIECCa: 3aITyCK
OTJENBHBIX MEXaHU3MOB JOJDKEH OCYILECTBIISITBCS C
KOHIa, T.€. B OOpaTHON IOCIIEIOBATENHLHOCTH XOJa
IpOJyKTa. 3allyCK MEXaHU3MOB OCYHIECTBISIETCS MO-
CPEeICTBOM MosiBICHUs curHaia Ha X0, KOTOpBIH ocy-
HIECTBJIAET OIEpaTop, HakUMas Ha TaHEeIH KHOIKY
«ryck». C mosiieHreM curHana Ha X0 MpouCXOIUT

BKJIFOUCHHE BHYTpeHHeTo pene M0, koTopoe 3ammycKkaeT
TIepBEIi MexaHu3M Hoputo (3). lanee, ¢ 3agepikKoit mo
Bpemenu T0, Bkimowaercs npobmika (2). Eciu oba me-
XaHHM3Ma paboTaloT HUCHPABHO, TO 3aJep)KKa IO Bpe-
menu T1 momaér curnanna 3aaBuxKy (1) u 3epHO TO-
JaéTcs BO BKITIOUEHHYIO JTHHUIO [2].

3AIIYCK U PABOTA MEXAHU3MOB JIMHUN

1. LD X0 KHomnka myck BKJIIOYCHHE
2. OR MO Brytpennee pere paboTHI THHUT MpoBepKa
3. ouT MO Brytpennee pere pabOTHI IHHUT BKITIOUCHHE
4, LD MO Brytpennee pere pabOTHI THHUT poBepKa
7. ouT YO Hopus (3) BKITIOUCHHE
8. LD YO Hopus (3) poBepKa
9. TMR TO K50 TaiimMep BpeMeHH (3aepKKa) BKITIOUCHHE
10. LD TO Talimep BpemMeHH (3aJIepiKKa) MpoBepKa
11. ouT Y1 Jpooduska (2) BKJTIOUEHHE
12. LD Y1 Jpobuika (2) IIpoBepKa
13. TMR T1 K50 Talimep BpemMeHH (3alIepiKKa) BKJTIOUEHHUE
14, LD T1 Talimep BpemMeHH (3aJIepiKKa) MpoBEpKa
15. ouT Y2 3anBrmkka (1) BKJTFOUCHHE

AHaNIOrMYHO JIOTUKU YIPABJICHHS «3aITycKa U pa-
06O0TBl MEXaHM3MOB JIMHHM» OIMCHIBAETCS AITOPHTM
Ut QYHKIMOHUPOBAHUS PEXXUMOB «pabouHi CTOI» U

«JATYUK YPOBHS», TONBKO C TEM OTIHYHEM, YTO OT-
KITFOYCHUE MEXaHIU3MOB OCYIIECTBIISIETCS MO X0y TPO-
IYKIIWH, T.€. OT TOJIOBHOTO MEXaHMW3Ma — 3aJIBIKKH (1).

CPABBITABAHUE YPOBHSI U PABOYHIA CTOIT

16. LD X1 CpabatbiBaHuE YPOBHS TpoBepKa
17. OR X2 Knomka pabouero croma TpoBepKa
18. OR M1 BayTtpennee pene pabOTHI THHUT TIpoBepKa
19. OUT M1 BayTtpennee pene pabOTHI THHUT BKITIOYECHUE
20. LD M1 BayTtpensee pene pabOTHI THHUT TIpoBepKa
21. RST Y4 3ansuxkka (1) copoc (crom)
22. LD M1 BHayTpeHHee pene paboThI TMHUH MIpOBEpKa
23. TMR T4 K50 Taiimep BpemeHH (3a/1epiKKa) BKJIIOUEHHE
24. LD T4 Taiimep BpemeHH (3a/1epiKKa) MIpOBEpKa
25. RST Y3 Hpoodwika (2) copoc (crom)
26. LD M1 BayTtpensee pene pabOTHI THHUT TIpoBepKa
27. TMR T5 K100 Tatimep BpeMeHU (3a1epiKKa) BKITIOUEHUE
28. LD T5 Taiimep BpeMeHH (3aIepiKKa) MpOBEpKa
29. RST Y2 Hopus (3) copoc (crom)
30. RST M1 BHyTpeHHee pesne paboTbl JIMHUH copoc (crom)
31. RST MO BHyTpeHHee pesne paboTbl JTMHUH copoc (crom)
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I[J'IH IOJIHOK OCTAHOBKH JIMHWU, TIPU HEAOIYCTU-
MBIX B pa60Te aBapHﬁHbIX CUTYyalludX, COCTaBJICHA JIO-

TMKa YHOpaBJICHUA OTKIIOYCHUA BCeH JIMHUU MTHO-
BCHHO, oe3 3aICPIKKHU 110 BpEMCHU, TOCPEACTBOM HaXKa-
THA OTIEPATOPOM KHOIIKH ((aBaprIHLIﬁ CTOID».

ABAPUMHBIN CTOI

32. LD X3
33. RST M1
34. RST MO
35. RST Y5

ITocpencTBOM 3HaHMS S3BIKOB IPOrPaMMHPOBa-
Hus i IJIK MoxxHO pemats 3agaun 4J1 aBTOMaTU3a-
K 6oJiee CIIOKHBIX TEXHOJOIMYECKUX IPOLECCOB, a
TaKXKe COBEPILIEHCTBOBATh YK€ CYIIECTBYIOIIME IPO-
TPaMMBI.
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Abstract

The analysis of the changes in the legislation in the field of electric power industry of Russia in the period
following the collapse of the USSR is given, a number of issues that led to the second reform in this industry, but

already in the 2000s, are identified.

Knruesste cnosa: cocydapcmeennoe aomunucmpuposarue, pegpopma, snekmposnepeemura, PAO «EOC

POCCMM», aﬂekmpoaHepeemuueCKud Komnniekc

Keywords: state administration, reform, electric power industry, RAO UES of Russia, electric power complex

B Hamen crpane B 310Xy Nepexoia SKOHOMUKH K
PBIHOYHOMY BHAY XO3SIHICTBOBAHMS BBIIBIIIOCH CTPYK-
TypHOE HECOOTBETCTBUE 3JEKTPOIHEPreTUUECKOH OT-
paciy HOBOOOpa30BaHHOW IKOHOMHUYECKOH cucteme. B
CBsA3U € 3TUM B 90-X rojgax npoIuioro Beka nosiBUIach
HEOOXOAUMOCTb TIPUBEJCHUS  AJIEKTPOIHEPreTHie-
CKOT0 KOMIUIEKCAa B COOTBETCTBUE C HaIpaBICHUEM
pa3BUTHA TOCYAAapCcTBa U HOPM IIpaBa, YTO MPUBETO K
MIEPECTPOCHHUIO MEXaHM3Ma PabOThI BCETO KOMIUIEKCa 1
OpTaHM3aIMH B3aMMOJICHCTBHS BHYTPH CHCTEMBI.

Kak HawanpHy10 Bexy peOpMUPOBAHUS MOXKHO
paccMatpuBaTh 1992 rox, korga ObIIO IPUHATO pelie-
HHE O pa3rocyAapCTBICHUH, YBEIMUCHUH CTEIICHU Ka-
MUTATH3alUK OTPACId M MPOBEICHUH ONPEAEICHHBIX
3HAYMMBIX aIMHHUCTPATHBHBIX M OpraHU3allMOHHBIX
Mepornpusituil. [IpaBoBoii 6a30ii 3THX MpeoOpa3oBaHuit
sABUIHCH [ 1], [2] 1 paa mpodMX yKa30B, yCTaHABIHUBAIO-
KX, YTO PETYJIMPOBAHUE, IPEOOpPa30BaHUE, AKI[MOHHU-
pOBaHHE U MPHUBATU3AIMUS B IICKTPOIHEPTETUIECKOM
KOMIUIEKCE JIOJDKHBI IPOBOIUTHCS B COOTBETCTBUH CO
crequanbHbIMH YKa3amu [Ipesunenta PO.

B duncno meponpusituii OpraHU3aMOHHOTO Xa-
pakTepa BOLIEN 3alpeT Ha YMEHBIIEHHE FOCYAapCTBEH-
HoM nosi B yctaBHOM Kanurtaie PAO «EDC Poccuny,
a TaKke OBLIO OmpeseNneHo, uyTo wieHsl CoBeTa Iupex-
TOPOB HAa3HA4YaIOTCAd TPaBUTEIBCTBOM CTpaHbl. K
YHUCITY aJMMHUCTPATHBHBIX MEPONPUATHH MOXXHO OT-
HECTH BO3JIOKEHHE Ha JAaHHYIO OPTraHH3alHI0 OTYEeT-
HBIX 00g3aHHOCTEH nepe] npaBUTEIbCTBOM PD.

W3 BBIMIEU3T0KEHHOTO CIEAYeT, YTO MEePBBIMH
I1araMy IpaBUTEIbCTBA B pehOPMUPOBAHNH HIIEKTPO-
9HEPreTHYeCKOH CHUCTEMBl CTallo CO3JaHHE BEPTH-
KaJIbHO-KOHIIGHTPAIlMOHHON KOMIIAHWM I10J] 3THI0H
roCyAapcTBa.

o nprumHe cI0XUBIIEHCS MOHOIIOINH TOCy 1ap-
CTBa B OTpACIH Ha4ajaH NPOSIBIIATHCS HETaTUBHBIE TEH-
JCHINN B Pa3BUTUU M 3()(HEKTUBHOCTH YHPABICHHUSA,
BceacTBrHe 4ero B 1995 roay rocynapcTBO HaUMHAET
OuYepesHol Tanm peOopPMHUPOBAHUS IEKTPOIHEPTETH-
YEeCKOTro KOMITIEKca U OepeT HampaBlieHHE Ha IEMOHO-
nonm3anuio. OCHOBOM mporpamMMmsl Mpeodpa3oBaHuUs
MOCTYXHJIa MAPOBas MPAKTHKa IT0 00eCIeYeHHIo Tpa-
BOBBIX HOPM (DYHKIIMOHHPOBAHUS ONTOBOIO PBIHKA
3JIEKTPOIHEPTHH, KOTOPHIE, B UTOTE, CIOCOOCTBOBAIIN
BO3HMKHOBEHHIO KOHKYPEHIIMM Ha pBIHKE 3JIEKTPO-
sHeprud. s aTux neneit ObuT pa3paboTaH U NPHHAT
[3], cormacHO KOTOpOMY:

— BHECEHO ONpEJAEIeHHUE ONTOBOTO PhIHKA BJIEK-
TPUUECKON SHEPIUH;

— OIIpeeNIeHbl OCHOBHBIC TIOHATHS U IIEJIH;

— ONpeeNIeHbl PUHINIIBI PEryITUPOBaHHS TapH-
(0B ¥ PYHKIIMOHUPOBAHUS ONITOBOTO PHIHKA,;

— PErIaMEHTHPOBAHBI MTOJTHOMOYHUS OPTaHOB HC-
MOJTHUTENIBHOU BIACTU CTPAHBI B DJIEKTPOIHEPTETUKE.

K monmHOMOYMAM mOCIEOHHX OBLUIO OTHECCHO
OlpelieTIeHHe BOIIPOCOB PErYJIHPOBaHUS TOCyAap-
CTBOM Tapu(OB Ha MEKTPUUCCKYIO U TEIJIOBYIO SHEP-
THH, OTITYCKAaeMbIe BCEMHU YHEPrOCHA0KAIOIIIUMHU Opra-
HHU3AIHAMH TOTPEOUTENSIM, PACIIONIOKECHHBIM Ha Tep-
PHUTOPHH COOTBETCTBYIOIIMX PETHMOHOB CTPAHBI, KPOME

MoTpeduTeNel, JHEProcHaOXKEHUE KOTOPBIX OCY-
IIECTBIIACTCS ¢ (pefepaTbHOrO PHIHKA 3IEKTPUYECKON
SHEPTHUH.

B 3TOM € HOpMAaTHBHOM ITPaBOBOM aKTe OTIpPEIe-
JISUTACH TTOTHOMOYHS OpraHa rOCYyIapCTBEHHOTO pery-
nupoBaHus — denepanbHON dHEPreTUUYECKOW KOMUC-
cua PO (manee ®OK), koTopas HamesAIach CIEAYIO-
LTUMHU TOJTHOMOYMSAMHU:

1. YcraHaBnuBaTh HOPMaTHBBI (HPOPMUPOBAHUS
CpPE/CTB, IpeIHa3HaYaeMbIX AJIsl GUHAHCHUPOBAHMS Jie-
stenbHOCTH U pa3BuTUI PAO «EDC Poccum».

2. PazpabatbiBaTh MPEIJIOKEHHUS MO COBEPIICH-
CTBOBAHUIO JACHCTBYIOIINX U MPUHITHIO HOBHIX (ere-
PATBHBIX 32KOHOB ¥ MHBIX HOPMATHBHBIX TIPABOBBIX aK-
TOB.

3. Pa3paboTate M yTBEPAUTH COUHYIO CHCTEMY
KIacCH(UKAIMU B yYeTa 3aTpaT SHeProCHa0KAOIIIX
OpraHu3aiuii.

Cornacao [4] (mamee ®OPOM) ompenensiack
CTpaTerust pa3BUTHA. B KkadyecTBE OCHOBHOIO NpUH-
I[UIIa ONTOBOTO pHIHKA OBLI yCTAaHOBJEH IPHUHIHUII
obecrnieueHus KOHKypeHuu. Kpome Toro, K 1eisM co-
3/IaHHSI ONITOBOTO PhIHKA TaKKe OTHOCHIIH:

— obecnieueHue OecriepeOOWHOTO M HAIAEKHOIO
SHEPrOCHAOKEHUS,

— KOHTPOITb €T0 A(PPEKTHBHOCTH; TOCTIKEHUE Oa-
JaHCa MEXIy TOCYNApCTBEHHBIM DPEryJIHpPOBAaHHEM U
MIPUHITUIIAMA KOHKYPEHTHOTO PBIHKA;

— MpUBEICHUE TApUPHON CETKH K paBHBIM 3HaUe-
HUSIM 110 PETUOHAM.

CyOBeKTaMH ONTOBOTO DPBIHKA 3JEKTPOIHEPTHU
ABJSUIMCH IOPUIMYECKHE JIMIA KaK 3aHWMAIOIIHEecs
HETIOCPEACTBEHHO peajn3alieil aIeKTpUIecKoi sHep-
THH, TaK ¥ TPEIOCTABILIIONINE Pa3IMYHBIE YCIyTH Ha
OOPOM. K nepBBIM OBLIH OTHECEHBI Pa3JINYHBIE 3JICK-
TPOCTAHIINH, 3HEProcHAOXKaloye OpraHW3alud, a
Takke KpynHble norpeburenu. Ko BropeiM — PAO
«EDC Poccuny, LlenTpanbHOE IUCTIETYEPCKOrO yIIpaB-
JIEHWEe U TOCYAAapCTBEHHBIM KOHLEpH «Pocanepro-
aToM».

B cootBercTBuM ¢ nocraHoBneHueM PAO «EDQC
Poccun» obecnieunBano oprann3anuio GpyHKIHOHHPO-
BaHuA U paboTel ®OPOM J0mKHOM YpPOBHE, a TaKKe
OCYIIECTBIISUIO PETYIUPOBAHHUE JEATEITFHOCTH BCEX
YYaCTHUKOB ONTOBOTO PBIHKA B OOJIACTAX MPOU3BOJ-
CTBa, Iepeayu, paclpeaesieHIs, i ITIOTPEOICHHS dIIeK-
Tpo3HepTUr. PaboTa aTOMHBIX AJIEKTPOCTAHIIUN B CO-
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ctae @OPOM perynupoBanack koHuepHoMm «Poc-
sHeproaromMy. LleHTpanbHOE TUCIIETYEPCKOE yIpaBJe-
wue EDC Poccun, neiicTBoBaBIiiee Ha OCHOBAaHHUHM JI0-
roBopa ¢ PAO «EDC Poccumy», B3suto Ha cedsl poiib
oreparopa Ipu IPOU3BOACTBE U Iepefade dIeKTpuue-
CKOM MOIITHOCTH B CHICTEME OITOBOTO PHIHKA.

Oco0pie oTpacneBble (GYHKIH OBUTH JIEIETHpO-
BaHBl [5] DenmepanbHON SHEPreTHIECKOH KOMHCCHH
P®. K momHOMOumsim @K 6b110 OTHECEHO:

— OTpe/eTIeHNe METO/I0B PETYINPOBAHUS IO OT-
HOIICHHUIO K KOHKPETHOMY YYaCTHHKY €CTECTBCHHOM
MOHOIIOJINH;

— peryiupoBaHue TapuQpoOB;

— perJiaMeHTalus JeATEIbHOCTH YYaCTHUKOB
€CTECTBEHHBIX MOHOTIOJIHMH.

Kpome Toro, ®3K, obnmamas ycTaHOBICHHBIMU
HOPMAaTHUBHO-TIPABOBBIM TOJIEM TOJTHOMOYUSMH, 3aHU-
MaJlach OpraHu3aIeid paboThl M BBHIIOJHEHHEM KOH-
Tponupyromel GYHKINA He TOJIBKO B OTHOIIECHUH (e-
JIEpaNBbHBIX OPTaHOB UCIOTHHUTEIFHOW BIACTH, HO U B
OTHOIIICHUY YaCTHBIX OPTaHU3AINA, B HE3aBHCUMOCTH
OT UX MOAYMHCHHOCTH W OPTraHU3AIIOHHO-TIPAaBOBOH
(hopMmsI.

Takum o0pa3zoM, aJMHHHUCTPATHBHBIN KOHTPOJIb
HaJl JICKTPOIHEPreTUIecKoil cepoit obecneynBacs
COXpaHEHHEM YIPABIIEMOCTH OTpacid: 3KOHOMHYE-
CKOH — C MOMOIIBI0 KOHTPOJBHBIX MAaKETOB aKIMi Ha
UMYILECTBO OTpaciu; (usznueckod — uepe3 oObeqH-
HCHHBIC JJICKTPHYSCKUE CETH; TEXHOJIOTHYECKOH — ¢
MTOMOIIIBIO CHCTEMBI ONIEPAaTHBHOTO YIPABJICHUS.

B memoM, ciokuBIIasics cHCTEMa PYKOBOJACTBA H
KOHTPOJISI JJIEKTPOIHEPTeTHKH TO3BOJISLIA TOCyIap-
CTBY JeiCTBOBaTb B J3TOW OTpaciii B HHTEepecax
cTpanbl. OTHAKO TIO LIEIOMY DSy aclieKTOB BBEACHUE
U pa3BuTHE pehOopM HEYAOBIETBOPUTEIHHO CKA3aI0Ch
Ha 00111eM cocTosiHIM oTpacin. OHON U3 CIabbIX CTO-
POH pedOpPMBI CTAJIO TO, YTO U3HOC (POHIIOB B IJEKTPO-
SHEpPreTHKN K KoHIY 1996 roma QOCTHr OMacHOTo
ypoBHs (B cpenreM 48 %), a BBOJ B IEHCTBHE HOBBIX
tdormoB cocraBmsua 1,5 % ot obmeit ux ctonumoct [6].

CnexnctBueM 3Toro cranu yyactusiuecs B 2000-
€ TOJBI CITyYan aBapUHHBIX OTKIIOYEHUH, OCOOCHHO B
KPYITHBIX Topoax. Takxke 3JeKTpOIHepreTHIecKas OT-
pacip 10 TEXHOJOTWYECKHM MOKa3aTesiM OTCTaBaia
OT TAKOBOM B 3aIlaJIHBIX CTPAHAaX U 3aHUMaJia 4-e MECTO
TI0 TIPOM3BOJICTBY JIEKTPOIHEPTHH, B TO Bpems Kak Co-
Berckuii Coro3 3aHnMal 2-e mecto. Bee Brlenepeync-
JieHHbIE (DAKTOPBI MPUBEIH K TOMY, YTO TOCYAapCTBY

MIPUIIOCH IPOBOJIUTH HOBBIH LUK pedopM, IpH3HA-
Basi HEYJayHbIMU peOpMbI B 00JAaCTH aJAMHHHUCTPaA-
TUBHOTO YIIPaBICHUS AJIEKTPOIHEpPreTHkoid B 1992—
2000 roner [7].
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Abstract

The article gives the analysis of four main schemes for drying by the rectified current of the windings insula-
tion in an asynchronous electric machine technological pause.
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ITpu cymke 0OMOTOK aCHHXPOHHOTO 3JEKTpUYe-
ckoro asurarens [1] B ero TeXHOIOTHYECKOW mayse
MIPUMEHSIOTCS CXEMHBIE pereHus Ha 0aze:

1. Ctatndecknx KOHACHCATOPOB YCTPOHUCTBA KOM-
MIEHCAINH PEaKTUBHOW MOIIHOCTH [5].

2. CtatnyecKkuX KOHJIEHCATOPOB TaKKe yCTPOM-
CTBa KOMIICHCAIIUH PEAaKTUBHON MOITHOCTH, HO 3aKO-
POYCHHBIX «O0OPAaTHBIMY AHOAOM [6].

3. YnpasinsieMbIX TUPUCTOPHBIX Kiroueil [7].

4. YnpaBisieMbIX TUPUCTOPHBIX KIIFOYEH MOIIHO-
CTBIO CTAaTUYECKUX KOHJIEHCATOPOB [7].

OnHako 1enecoobpa3Ho NPUMEHSTh YCTPOUCTBA C
HeOOJIBIION CTOMMOCTBIO MPOM3BOACTBA MPHU JOCTaA-
TOYHO BBICOKOW HAJIS)KHOCTH (PUCYHKH 1 1 2).

[Ipennaraemas Ha pucyHke 1 cxema HO3BOJISIET
YMEHBIIUTh YUCIIO KOHJIEHCATOPOB U IMOJIOB B CPaBHE-
HHUM C KJIACCUUECKOM CXEeMOW NMPUMEHEHHs] KOHJEeHCa-
TopoB. Ho oHa o0namaeT CymecTBEHHBIM HEIOCTAT-
KOM, KOTOPBIH 3aKJIHOYAETCS B OTCYTCTBHU BO3MOKHO-
CTH YNpaBJICHUS] TOKOM CYIIKH, YTO CKa3bIBAe€TCs Ha
HEONTHMAJILHOM HCIIOJIb30BAHUU 3JIEMEHTOB YCTpPOM-
CTBa, & CHU3UTh TOK CYLIKA MOYKHO IIyTEM 3aMEHbI OJ1-
HOT'O KOHJIEHCATOpa Ha HECKOJIBKO I CTyNEHYaToro
peryJInpOBaHUs.

Cxema Ha pUCYHKE 2 MO3BOJIIET PEryjIupoBaTh
TOK CYIIKH, U3MEHSAS YIJIbl YIIPaBICHUsI THPUCTOPOB.
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Puc. 2. Cxema KOHOEHCAMOPHO-MUPUCIMOPHO20 CROCODA CYWKU 0OMOMOK dguecamens

IIpn TpOEKTHPOBaHMM CXEM CYIIKH BO3MOXHO
MPUMEHEHHUE IS YIPaBICHUS ABYMS THPUCTOPAMHU OJI-
HOW CHCTEMBI MMIYJIBCHOTO YIPaBIEHUS IIPH OTCYT-
CTBHM B CXE€M€ IPOTEKAHUS ITOCTOSTHHOW COCTaBIISIO-
el Toka, KoTopasi MPUBOJUT K CHIDKEHHIO KadyecTBa
9NIEKTPO3HEPIUU. Takoe yCTpOMCTBO BO3MOXKHO MHC-
MOJHATH Ha 0a3e yNpaBiIseMbIX U HEYIPaBISIEMbIX HO-
JYIPOBOJHUKOBBIX, UMEIOIUX 3IEKTPHUECKYIO CBSI3b
o karoaam [3, 6, 9].

VYcrpolicTBa, NpUBEJCHHBIE HA PUCYHKE 3, BO3-
MOXHO NPHUMEHATh M B Ka4eCTBE YCTPONCTB TUIABHOTO
IycKa ABUTATENs (U1 KaXXnou ¢assr) [4, 10, 11], npu
9TOM COBMEIasi HECKOJIBKO (DyHKIIMOHAJIBHBIX Ha3Ha-
yenuit [12, 13]: npu mycke dJIEKTPUUECKONH MalTHHBI

cXeMa HCTIONIB3YETCS IS CHIYKEHUS ITYCKOBBIX TOKOB,
MPOTEKAIOIUX B NEPBbIE MEPUOABI IO OOMOTKAM CTa-
TOpa aCHHXPOHHOM MalllUHBI, a B TEXHOJIOTMYECKOI na-
y3€ — JUIsl CYIIKU U30JISIIME OOMOTOK BCeX Tpex (a3 He-
0O0JIBIINM 3HAYEHUEM OT HOMUHAJIBHOTO TOKa (10 5 %).
Takue 3HaUCHHS TOKOB MO3BOJIAIOT JACP)KaTh TEMIIEpa-
Typy 0OMOTOK B TeueHHe 5 4yacoB Ha ypoBHe 3 °C BblIlIIe
TeMIepaTypbl OKpYXKarolled cpenbl, TaK Kak TakKoH
YPOBEHB TEIIOBOTr0O OallaHca U3BECTEH B KaUeCTBE KPH-
TEpUsl BEJIMYMHBI HEIOMYIICHNUS YBIaKHEHUSI 00MOTOK
cTatopa B TexHojoruueckoi mayse [7]. [lonydyennbie
pe3yabTaThl aKTUBHO HCHOJIB3YIOTCA B HayYHO-UCCIIE-
JIOBaTENbCKON padoTe Ha (aKynbTeTe 3HEPreTHKH [2,

8].
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RESOURCE SAVING DURING CULTIVATION OF BREEDING CULTURES

Annomauusn

B cmamve paccmompervbl 60npOCsbl COBEPULEHCMBOBARUAL MEXHOI0cUU 6030€/1b18AHUS nponauitHblx celbCKo-

XO3AUCMBEHHbIX KYZibmyp, mexnuiecKkoco nepeeoopyicerus OMOenbHbIX onepauuﬁ mexHoJjiocuu, npe()ﬂOcheHbl HO-
8ble 6blCOK0np0u380()ume]leble mexHuvyecKue cpedcme, npedﬂo:)fceya KOHCMPYKYUs npucn0c06ﬂeHuﬂ K nponaut-
HOMY KYyIbmueamopy 015 @Hecenus scuokux yoooperuti KAC oonospemenno ¢ kyremusayueii. Hcnonvzosanue
OaHHO20 npucnoco@zeﬁuﬂ nOo360J1UM CHU3UMb Mamepualbhsble 3ampanibl N0 CPA6HEHUIO C 6HEeCEeHUEM meepc)bzx
MUHEPATbHBIX YOOOPpEeHUll U NOGLICUMb NPOUZBOOUMETLHOCNb BbINOIHAEMBIX PAOOM.

Abstract

The article discusses the issues of improving the technology of cultivation of tilled crops, technical re-equip-
ment of individual technology operations, proposed new high-performance technical means, proposed the design
of a device for a tilled cultivator for applying CAS liquid fertilizers simultaneously with cultivation. The use of this
device will reduce material costs compared with the introduction of solid mineral fertilizers and improve the per-

formance of work performed.

Knrouegwie cnosa: Pecypcocbepezaiowas mexnonozus, nponauwinsle Kyavmypoi, yooopenus KAC, npucno-

cobnenue K Kyibmueamopy

Keywords: Resource-saving technology, tilled crops, CAS fertilizers, adaptation to the cultivator

[Tpou3BOANTENHFHOCTH TPY/A H BEICOKOE Ka4EeCTBO
PacTeHHEBOAYECKOW MPOAYKIMH 3aBHCAT HANPIMYIO
OT €r0 OCHAIIIEHHOCTH COBPEMEHHOH SHEprOHACHIIIEH-
HOW TEXHUKOW 1 HOBBIX PeCcypcocOeperaronmx TeXHO-
noruii. B HacTosIee BpeMs1, HECMOTPS Ha TPyAHOE (H-
HAHCOBOE IOJIOKEHHUE CENbXO3MPEANPUITHHA, UX TeX-
HUYECKOE OCHAIIIEHUE MIPOU3BOIUTCS 6e3
HE0OX0IMMOro Hay4HOTO0 OOOCHOBAHHMS, Yallle BCEro
Ha yCMOTPEHUE OTJEIbHBIX CIIEHUAIUCTOB UIH 10 APY-
MM NPUYMHAM, HO 0€3 pacyeToB ONTHMAIBHOTO CO-
CTaBa M CTPYKTYPhI MAIIUHHO-TPAKTOPHOT'O NapKa, 4To
MPOCTO HEOOXOIMMO B HBIHEIIHUX YCIOBHAX, 0Oe3
ydeTa TeXHHYIEeCKOTO YpOBHS MaruH [1].

OnHO U3 HampaBJICHWH MOAEPHU3AINHU TEXHUUC-
CKOT'0 OCHAILEHHs] PACTEHUEBOJICTBA - IPUMEHEHUE HO-
BBIX WHHOBAlMOHHBIX PEIIEHWH B KOHCTPYKLHMH Ma-

mmH. OCHOBHO 371eCh SABISETCS NMPUMEHEHHE MHO-
ro()yHKIIMOHAJIFHBIX arPeraToB, HOBH3HA TEXHUYECKHIX
peIIeH i M0 KOTOPHIM MOJTBEP KACHA HAYYHBIMH pas3-
paboTkaMu ¥ AaTEHTaMH Ha W300pETEHHS U MOJIC3HBIE
Mozenu [2, 3] mpudeM HCToyIb30BaHIe MHOTO(YHKITH-
OHAJIBHBIX arperaToB OyJeT ClIoCOOCTBOBATH HOBBILIE-
HUIO KauecTBa pabOThI MAIIMH U UX POU3BOIUTEIHHO-
ctu [4, 5]. MHOroyHKIIMOHAJIBHBIE arperaThl M03BO-
JISIIOT COKPATUTh YHCIIO ONEpaIil MpH BO3JAENbIBAHUN
CENIbCKOXO3SIIICTBEHHON  KYJIBTYpBl, 4YTO COOTBET-
CTBEHHO CHM)KaeT ce0eCTOMMOCTh IOJIyYEHHOTO ypo-
xast. OlHaKo, HE BCET/a UCIIOIb30BAaHIE COBPEMEHHON
SHEPrOHACKHINICHHON TEXHUKH IO3BOJSIET COKPATUTh
9KCIITyaTallHOHHBIC 3aTpaThl. Majlo NMETh Ka4eCTBEH-
HYI0O COBPEMEHHYIO TEXHHKY, HEOOXOIMMO pammo-
HallbHO €€ MCIIONIb30BaTh. [IpuueM HEOOXOAUMO MOM-
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HUTb, YTO SKCIUTyaTalUsl TEXHUKHU TO HE TOJBKO €€ HC-
MOJb30BAHUE IO HA3HAUEHHIO, HO M CBOEBPEMEHHOE
TEXHHYECKOe OOCITy)KMBaHHE, BOCCTAaHOBICHHE M pe-
MOHT C HCIOJb30BaHHEM COBPEMEHHBIX TEXHOJOTHI
[6, 7, 8]. OnHa n3 TAaBHBIX poOIeM rpu HOPMUPOBA-
HUHM MAIIMHHO-TPAKTOPHOIO MapKa — OTCYTCTBUE TEX-
HUYECKH 00OCHOBAaHHBIX HOPM BBIPAOOTKH M pacxoja
TOIUIMBA MIPUMEHUTEIHHO K HOBOI TEXHHUKE, 0COOEHHO
3apyOeXHOTO NPOM3BOACTBA. HeparuoHanbHO CKOM-
IUIEKTOBAHHBIE arperaTbl MIMEIOT HU3KYIO ITPOU3BOIHU-
TENBHOCTH U MOBBIIICHHBINH pacXxox TorumBea. Pazpabo-
TaHHbIE HAMU METOJMKH KOMILJIEKTOBAHUs dHEprocoe-
peraromux MalIMHHO-TPAKTOPHBIX —arperatoB [9]
MO3BOJISIIOT HE TOJBKO IOAO0OpaTh 3HEPreTHdecKoe
CPEICTBO /I BBITIOJHEHNUS KOHKPETHOH TeXHOJIOTHYe-
CKOH OoIlepalyy ¢ KOHKPETHOH CEJIbCKOX0391CTBEHHON
MAIIHOW, yTOYHUTh CMEHHbIE HOPMBI BBHIPAaOOTKH ar-
peraToB yxe HMerommuxcs B Xoszsaiictee MTA (ma-
MIMHHO-TPAKTOPHBIX arperaros).

MexnaypsnHas ~ KylIbTHBaUUs  IPHUMEHSETCA
MpPEXIe BCETO I PBIXJIECHHS U HACHIILEHHE BO3AYXOM
MPOCTPAHCTBA MEXKAY PAJAMHM PACTEHHH, YHHUTOXE-
HUS B3OLIENINX COPHAKOB B MEXIYPSAbAX, pa3pylle-
HUs 00pa3oBaBIleiics MOUBeHHOMN Kopku. Takux obpa-
60TOK 3a Ce30H MPOBOIAT OT 2 A0 3 pa3, NPHUEM OIHY
00513aTeNIbHO MPOBOAUTE C OJHOBPEMEHHOI MOJKOpM-
KOM. /[7151 MoAKOpPMKH UCTIOJIb3YIOT TBEP/Ible MUHEPAIb-
Hble YI0OpEHUs, BHOCUMbIE OJJHOBPEMEHHO ¢ 00paboT-
KOH MMOYBBI IPONAIIHBIMU KyJIbTUBaTOpaMu Tuna KPH.
B nacTosimee Bpemst Bce OoibIliee pacrpoCTpaHEHHE
MOJTYYaloT JKUJIKHE MUHEpaIbHBIE yI0OpEeHNs, HAIIPHU-
Mep KAC. KapbamugHo-ammuagnas cmech (KAC) —
OJTHO M3 BOCTPEOOBAaHHBIX JKHUAKHX MHHEPATBHBIX
ynobpennii. Bot yxe Ha NMPOTSHXKEHHUH JOJITOTO Bpe-
MEHH OHO IOJIB3YETCS CIPOCOM y arpapues. IIpexne
BCEro, 3TO cBsi3aHo ¢ TeM, uTo KAC npeacrasinseT co-
601t cMech BOZHOTO PacTBOpa aMMHUAYHON CETTUTPHI U
kapbamuza. B oTiauuue oT Ipyrux BHIOB yIOOpEHHUH,
MOJIE3HBIE BEIIECTBA, BXOJAIME B COCTaB KapoOa-
MHJTHO-aMMHA4YHOW CMECH, OBICTPO MOTJIOMIAIOTCS pac-
TeHUsIMH. lcronp3oBaHKWE MAaHHOTO SKUIKOTO MHUHE-
pabHOTO yIOOpEHHST 0COOEHHO aKTyaJIbHO ISl 3aCyIII-
TMBBIX MecT. Ero mosnesHbie BemecTBa 00ecedrBaoT
MOJIO/IbIe IOOETH PacTeHHH HEOOXOANMBIM ITUTaHHEM,
YTO MO3BOJSIET POCTKAM IPABUIIBHO M CBOEBPEMEHHO
pa3BUBaTHCA, HE OTCTaBaTh B CBOeM pocte. Dakrop ce-
30HHOCTH JUIA XHIKHX YHZOOpeHWH MeHee aKTyajeH,
4YeM IS OCTAIBHBIX: XpaHEHHE 3HAYUTEIHHO JCTIERIIE,
YTO MO3BOJISET 3aKyNaTh UX 3apaHee. B GonpmimHCTBE
MUHEPATBHBIX a30THBIX yIOOpeHUi JAeiicTByoIee Be-
IIECTBO - MPOAYKT XUMHUUECKOH MepepadOTKH PUPOI-
Horo rasa. Ecnu konudecTBO pacxona HpPUPOAHOTO
ra3a Ha OJIMH KWJIOTpaMM JIEHCTBYIOIIETO BELIECTBA B
ra3000pa3HbIX M KHUJIKUX YAOOPEHUSX IPUMEPHO OJH-
HaKOBO, TO B TBEP/IbIX OHO 3HAYMTENILHO OoJpire. Tex-
HOJIOTHSI TTPOM3BOACTBA TBEPABIX YAOOpEHUi, B JacT-
HOCTH aMMMa4HOW CeNUTphI, Kapbamuia, cyiabdara
aMMOHUS, TIPEANoNaraeT »dSHEPrOEeMKHH  IpoIecc
cymku. Ha GonbIIMHCTBE 3aBOOB IS 3TOTO HCIIOJb-
3yIOT TPUPOJHBINA Ta3. TakuMm oOpazoMm, depe3 CIIoXK-
HBII TEXHOJIOTUYECKUH MPOLECC C NOMOIHUTEIbHBIMU
3aTpaTaMH Ha 3HEPropecypchl CeOECTOMMOCTh JEH-
CTBYIOILIETO BEILECTBA TBEPABIX a30THBIX yNOOpEHMI

BBIIIIE, YEM B ra3000pa3HbIX W KUAKUX. JJMHaMuKa H3-
MEHEHHS LIEHBI I'a3000pa3HbIX W KHUIKUX yJOOpeHuit
MoJI00Hasi TMHAMHUKE W3MEHEHHS CTOMMOCTH MPHPOJI-
HOTO ra3a. BeanunHa u3MeHEeHHs LIEHbI TBEPIBIX yI00-
peHuii 32 OJMHAKOBEIE IEPUO/IbI 3HAYUTEIHHO OOJIbIIE,
MI03TOMY HECIIOKHO TPEJICKa3aTh, KAKUMH OyIyT IEHBI
Ha pasIHYHbIe BUABI YIOOpPEHHH TOCIe HEM30EKHOTO
MIOJIOPO’KaHUs IPUPOAHOTO Tasza. Hampumep, ceromns
B CIHA mouru 50% a30THBIX ymOOpeHHH BHOCAT B
XKHUIKOM COCTOSHHMH. M Takoe COOTHOIIEHHE Xapak-
TEPHO AT OOJIBIINHCTBA arpapHO Pa3BUTHIX CTPaH.
Kunkne munepansubie ynoopenus KAC — asto
BOJIHBII pacTBOp aMMHa4YHOW CEIIMTPBI U KapOaMuia B
cootHomleHnu 1:1. B Hem HeT cBOOOHOrO amMMHaka,
Onaromaps 4eMy OH TEXHOJIOTMYECKHE IpenuMyliie-
CTBEH IepeJl TBEPIbIMH a30THBIMHU YIOOPEHUSMH TIPH
ucronb3oBaHud. Ha ceromHst mpousBomsT ynoope-
Hus Mapok KAC-28, KAC-30, KAC-32 (xumgkoe ynoo-
peHue), B KOTOPBIX MaccoBast AOJIST a30Ta COCTaBIISCT,
COOTBETCTBEHHO, 28, 30, 32%. KAC-32 xpucramiusy-
etrca pu 0°C, torma xak KAC-30 - mpu 9°C, a KAC-
28 - mpu 17°C. [losTOMy B CciTydae HACTYIUICHHUS XO-
noza ay4ire npumensts KAC-28 [1].
IlepeoOopynoBaHue MPOMAIIHOTO KyJIbTUBATOPA
JUISL IPOBEJICHUS OTIEpaIlii MEXIYPSIHOH 00paboTKH
C OJHOBPEMEHHBIM BHECEHHEM IKHMIKHX YI0OpeHUit
MO3BOJIUT CHU3UTH Ce0ECTOMMOCTh Ipoliecca 3a CHeT
COBMEILEHUS OIEpalyii, IOBBICUTh YPOXKANHOCTb
KYJbTYpBI ¢ MEHbIIMMH 3aTpaTami [9]. [Ipennaraemas
HaM{ KOHCTPYKIHS TPHCIOCOOJICHHS U BHECCHHUS
KKY k xyneruBaropy KPH-8,4 no3Bosisier ocymiects-
JSITh PBIXJIEHHE W HACBIIIEHHE BO3AYXOM MPOCTpPaH-
CTBa MEX/y pslaMH PACTEHUH ¢ BHECEHHEM >KUAKHX
ynoOpeHuit B 30Hy KOpHeH pacteHuil. B xadecTBe pa-
604ero opraHa MCIONb3yeM CTPEIbUATYIO JIAMY KYJIb-
tuatopa Kultis. HauGosnpIire npenMyiiecTsa Harei
pa3paboTKU: KYNbTHUBAIMS LIUPOKOPSAHBIX IOCEBOB,
BHECEHHE JKUJIKUX YAO0OPEHHI IPsIMO K KOPHSIM pacTe-
HUH, yMEHbBIIIEHUE pacxoja ynoOpeHuit 3a cuer apoo-
HOTO BHECEHWUS, MOBBIIICHNE YPOXKAHHOCTH U CTOHKO-
cTu pacteHud. [y Takoro nepeoOopyaoBaHUs HEOO-
XOANMO pPa3MeCTUTh B KakoM-JIMOO MecTe Ha
KYJIFTHBATOPE WM TPAKTOPE EMKOCTh C yIOOpEeHHEM,
IPU 3TOM 00BEM EMKOCTH JOJDKEH OBITh MaKCHMaJIbHO
OONIBIIMM JUI yBEJIMYECHUS BpPEMEHH 00palboTKH,
YMEHBIIICHNSI KOJMYECTBA 3alpaBOK W HEIPOM3BOIH-
TEeJBHBIX TIpocToeB. Kpome Toro, 11t obecriedeHns 60-
Jiee BBICOKOI TOYHOCTH JTO3HMPOBAHUS M PAaBHOMEPHO-
CTH pa3MeNIeHNs Ha IOBEPXHOCTH ITOYBHI JKEIAaTEIbHO
MTOJIBECTH XKHUJIKHAE yI0OPEHUS HETTOCPEICTBEHHO K JIa-
maM KyJIbTHBATOpa, YTO CHU3HUT MOTEPH YHAOOpEHUH 1
yBeIH4IUT 3PQPEKT OT UX npuMeHeHus. [Ipu pasmernie-
HUH €MKOCTH Ha KYJIETHBATOPE YBEITMUUBAETCSI €TO BEC
U, COOTBETCTBEHHO, YBEIMUYUBAETCS TATOBOE YCUIINE
[9]. Takxke TpeOyroTcss HeOOMIbIIAS IEpEIesiKa KOH-
CTPYKLMH KyJIbTHBATOpa /1A OOEcreueHus ero nepe-
JBIDKCHUSI B TPAHCIIOPTHOM IojokeHun. Hemnocpen-
CTBEHHO Ha TPAKTOpPE BO3MOXHO Pa3MENICHHH €MKO-
cTu b0 B mepemHel yacTu (B MeCTe pa3MelleHHs
TPY30B POTHBOBECA), 1100 3a KabuHoM TpakTopa. O-
HAKoO, B 3THX CIIy4asiX BBHIY OIPaHUYCHHBIX Pa3MEpOB
IUISL pa3MeIleHUs, 00beM EMKOCTH JOJDKEH OBITh He-
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0ONBIINM, YTO BEIET K YMCHBIICHHIO BPEMEHU 00pa-
OOTKH M yBEIMUYCHHSI KOJIMICCTBA 3apaBoK. Pa3mere-
HHUE EMKOCTH Ha TPAKTOPE yIUIMHACT JJIUHY TPYOOIpo-
BOJIOB, YTO YBCJIIMYMBACT UX THUAPABIMYCCKOE COIMPO-
TUBJICHHUE, W, COOTBETCTBCHHO, TPEOYET YCTaHOBKHU
JIOTIOTHUTEIBHOTO Hacoca I MOAIepKaHusI Heo0Xo-
JIUMOTO JaBIICHUS B CHCTEMe I Oecriepe®oifHoil mo-
Jladu ymoOpeHni K JarmaM KyJibTuBaTopa. Ilpu pasme-
IICHHN €MKOCTH Ha KyJIbTHBAaTOpEe HEOOXOIMMOCTH B
TAaKOM Hacoce, KaK MOKa3bIBAIOT pacyueThl, OTIAIaeT, T.
€. yIoOpeHHsI MOTYT IIepeMeIIaThCsl HEMOCPEICTBEHHO
K JIaraM KyJbTHBaTOpa «CaMOTEKOMY.

CoBpeMeHHBIE pecypcocOeperaroIue TeXHOJO-
THH TPEAYCMAaTPUBAIOT HCIOJIb30BAaHUE ONTHMATIBHO
CKOMILJICKTOBAHHBIX JHCPTOHACHIIICHHBIX arperatos,
COBPEMCHHBIX TCXHHUYECKUX CPEIICTB, HOBBIX arpoTex-
HUYECKUX MIPUEMOB HA OCHOBAaHUH KOTOPBIX OYIET 10-
CTHUTHYT MaKCHMYM IIPOU3BOAMUTEILHOCTH TPyAa TPH
MUHHMAJIBHBIX 3aTpaTaxX TPyAa W JCHEXKHBIX CPEICTB
[10, 11].
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