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n31aHus, THPOPMAITMOHHOTO
areHTCTBA U CETEBOTO M3AaHUs
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['maBHas wenp )XypHajla 3aKJII04aeTcs B MyOJIMKallMM OPUTHHAIBHBIX CTATEH,
IPEUMYIIECTBEHHO  HAay4YHOr0 M HAay4YHO-TEXHUYECKOI'O  HaIlpaBJCHUS,
NPENIOCTAaBICHUM  HAy4YHOM  OOIIECTBEHHOCTH,  HAy4YHO-IPOU3BOACTBEHHBIM
OpEeINpUITUSIM, NPEICTaBUTENAM OW3HEC-CTPYKTYp, a TaKXkKe CTyJEHTaM,
MarucTpaHTaMm U JOKTOPAaHTaM BY30B BO3MO>KHOCTb 3HAKOMUTBCS C PE3yJIbTaTaMH
HAy4YHBIX MCCJIEIOBAHUNA U MPUKIAIHBIX pa3pabOTOK MO KIIOYEBBIM MpoOjIeMaM B
o0acTy NepeIoBBIX TEXHOJIOTUH.

3agauu xKypHaia COCTOST:

® BIIPEAOCTaBICHUH YUEHBIM BOZMOKHOCTH ITyOJIMKALMHU PE3YIbTaTOB CBOMX
VICCJIEIOBAHUM 110 HAYYHBIM U HAYYHO-TEXHUYECKUM HAIIPABIICHUSIM;

® JIOCTH>KEHHH MEKIyHApOIHOTO YPOBHS HAyYHBIX IMyOJIHMKAUH )KypHaia;

® [IpUBJICYCHUH BHUMAaHUS HAYYHOU U J€JI0BOM 00IIECTBEHHOCTH K Hanbosee
aKTyaJbHbIM W TIEPCHEKTUBHBIM HANpPABJICHUSAM HAYYHBIX HCCIEAOBAHUI 10
TEMAaTHUKE KypHaa;

® [IPUBJICYCHUH B KYpHAJ aBTOPUTETHBIX OTEYECTBEHHBIX U 3apyOeKHBIX
aBTOPOB, SBJIAIOMIMXCS CIIEHUATUCTAMU BEICOKOTO YPOBHSI.

Kypnan paszmemaercss u unaekcupyercs Ha noptanax eLIBRARY.RU u
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THE ECONOMIC IMPORTANCE OF THE FRUIT AND VEGETABLE INDUSTRY IN
THE DEVELOPMENT OF THE COUNTRY'S ECONOMY

Israilova Khikoyat Musakulovna
Senior teacher, Almalyk branch of Tashkent state technical university named after Islam
Karimov

Abstract: This article provides detailed information about the economic reforms in
agriculture, the role of economic reforms in ensuring the sustainable
development of farms, the economic importance of fruit and vegetable
growing in the country's economy, and the changes taking place in the fruit
and vegetable industry.

Key words: economy, macroeconomics, agricultural economy, property, property
relations, fruit and vegetable farming.

3KOHOMMYECKOE 3HAYEHHUE IJIOJIOOBOIIIHOM OTPACJIA B PA3BUTUHA
9KOHOMMUKHU CTPAHBI

HUcpanioBa Xukosar MycakyJioBHA
CTapIIni penoaaBarenb, AJIMANBIKCKUN Grran TamKkeHTCKOro ToCy1apCTBEHHOTO
TEXHUUYECKOT0 yHUBepcurera umenu Mcenama Kapumosa

AHHOTanusi: B naHHOI craThe npencTaBieHa NogpoOHas nHpopManus 00 SKOHOMUYECKUX
pedopMax B CEIbCKOM XO34HMCTBE, POJM SKOHOMMUYECKUX pedopM B
00ecreyeHn: yCTOMYMBOro pa3BUTHs (PEPMEPCKUX XO3SICTB, X03HCTBEHHOM
3HAQUEHUU IUIOJOOBOILEBOACTBA B JKOHOMHUKE CTpaHbl, HW3MEHEHUSX,
IIPOUCXOAIINX B IUIOJAOOBOLIHONW OTPACIIH.

KioueBble 5KOHOMHKA,  MakpO’KOHOMMKA,  CEIbCKOXO3SMCTBEHHAas  YKOHOMHMKA,
ciaoBa: COOCTBEHHOCTb, OTHOLIEHUS K COOCTBEHHOCTH, (PPYKTHI U OBOIIIEBO/ICTBA.

One of the urgent issues is that the consistent economic reforms carried out in the current
agriculture will fully satisfy the population's demand for high-quality food products and
fundamentally improve the supply in this area to equal world standards. At the current stage of
the economic reforms implemented in the agrarian sector of Uzbekistan, increasing their
competitiveness by creating a competitive environment to ensure the sustainable development of
farms, achieving a balance of demand and supply in the production of products, and introducing
mechanisms that work effectively in the domestic and foreign markets on a large scale are urgent
tasks. Having correctly assessed the importance of the fruit and vegetable sector in the country's
economy, in order to make a fundamental turn in the development of this sector in the conditions
of gradual liberalization of the economy, the President of the Republic of Uzbekistan on January
9, 2006 "On measures to deepen economic reforms in the field of fruit and vegetable and
viticulture" PF- The adoption of Decree No. 3709 and Decision No. PQ-255 dated January 11,
2009 "On organizational measures to reform the fruit and vegetable and viticulture sector" and
other normative documents show how much the government is treating this sector with attention.
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In the context of the transition to the market economy and the deepening of economic
reforms, increasing the production efficiency in the fruit and vegetable industry is directly
related to the improvement of the methods and methods of the systematic and complex
implementation of the development of this industry. In the last period after the independence of
our republic, gradual economic reforms were carried out regarding the introduction of market
relations in the fruit and vegetable sector. In particular, the changes taking place in the fruit and
vegetable industry in recent years are mainly the following:

- recognition of the development of fruit and vegetable growing as one of the priorities of
the modernization of the agrarian economy;

- the expansion of lands allocated for the development of fruit and vegetable growing;

- the increasing scope of introduction of advanced technologies in the cultivation of fruit
and vegetable products;

- implementation of large state programs on storage and processing of fruit and vegetable
products, etc.

Today, the state pays special attention to the cultivation of fruit and vegetable products in
our republic, and the role of the state in economic relations in the fruit and vegetable industry is
noticeable. In the conditions of the formation of market relations, the center of economic
relations in the fruit and vegetable industry and the basis of its driving force are occupied by
farmers and farms. To conclude from this, the stable development of the fruit and vegetable
industry in market conditions is directly related to the full consideration of the interests of the
fruit and vegetable farmer. Because in the conditions of equality of all conditions, the amount of
fruits and vegetables grown, quality indicators, cost, price formation factors (consumer
characteristics), as a result, the amount of profit for the society is formed in the process of
growing the product, which is considered the first link. Quality processing of raw materials is
reflected in intermediate products as well as finished products. Due to the introduction of new
technologies, it is possible to change the quality of finished products, consumer characteristics,
but it is not possible to improve the quality of grown fruits and vegetables, which are products of
biogenetic processes. In recent years, a number of works have been carried out to improve the
quality of fruit and vegetable products grown in our republic and to adapt to the demands of the
world market consumers. The extent to which economic relations in the fruit and vegetable
sector are organized according to the requirements of the market economy determines the
economic development of the fruit and vegetable industry and the level of economic efficiency
of production. The increase in the production volume and quality of fruit and vegetable products
in market conditions is primarily determined by the presence of market demand for the produced
products. Also, the quality of the product, the amount of resources spent on its cultivation,
motivates the change in demand in the market. For this reason, there is an increasing need for
scientifically based varieties of fruit and vegetable varieties that meet the demands of the
domestic and foreign markets in accordance with the natural and climatic conditions of each
region, with high ripening speed, yield, and consumption quality in fruit and vegetable farms. In
the process of liberalization and modernization of the economy of the agricultural sector,
achieving the proportionality of the development of sectors, the strong development of the
market of agricultural products in the domestic market of the country, strengthening the export of
agricultural products, ultimately ensures the stable growth of the country's economy.

Economic reforms in the field of agriculture are carried out in accordance with the
requirements of the time, and its main goal is to grow the country's domestic market (food
products for the population, and raw products for industrial enterprises) and the world market (as
raw materials and finished products). These activities are being supported economically by the
measures taken by the country's leadership and government, and relevant programs and measures
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are being clearly targeted and systematic. At the same time, in the conditions of modernization of
the economy, the importance of growing fruit-vegetable and grape products, expanding the
consumption volume and types is increasing. But most of the diverse common economic
interests and relationships in the market for fruit and vegetable and grape products are not well
regulated. Therefore, the above-mentioned factors require the introduction of innovative and
modern technologies and strengthening of diversification in the sub-complex of fruit and
vegetable growing and viticulture. This aspect is considered the priority direction of the
development of the economy of the republic and is of scientific and practical importance.
Competitive advantage of fruits and vegetables grown in Uzbekistan is related to their unique
taste and ecological purity. For example, the amount of sugar content in local varieties of grapes
exceeds 30%, and the percentage of dry matter in tomatoes exceeds 5.5%, which are much
higher than the indicators of enterprises growing these products in European countries. The
competitive advantages of the fruit and vegetable complex of Uzbekistan include:

- natural and climatic conditions that enable the production and sale of wet fruits and
vegetables and processed fruit and vegetable products on the world market;

- the availability of land resources that ensure the quality level of fruit and vegetable
products, especially environmental cleanliness;

- low cost of labor force, given its relatively high qualification and discipline;

- high level of scientific potential and applied research;
- relatively developed infrastructure (transport communication, level of electrification).

Uzbekistan is a leading country in Central Asia and neighboring regions in the production
and export of fruit and vegetable products. This creates a competitive advantage in this region.
The transport costs spent by Uzbekistan in the export of these types of products to territorially
close countries are lower compared to the transport costs of industrialized countries in the export
to these regions. In fact, there are great opportunities to increase the level of competitiveness of
the products of the fruit and vegetable complex of Uzbekistan in the markets of territorially close
countries. In our opinion, it is appropriate to use these opportunities wisely. Coordination within
a single system of organizational, economic and technological issues related to the cultivation,
preparation, storage, processing and delivery of fruits and vegetables to consumers in various
forms (wet fruit, canned, dried, etc.) , at the same time, the possibilities of development of the
storage system will be higher. One of the distinctive features of the development of the fruit and
vegetable complex of Uzbekistan is the comfort of the climate. This climatic condition allows for
the cultivation of various varieties of fruit and grapes in different periods, as well as the
production of juicy dry fruits and raisins. In particular, it is possible to grow apple, khoraki
(table) grape varieties that can be stored until spring, as well as wine grapes for wine production.
Also, another peculiarity of the climate of Uzbekistan is the long duration of the growing season,
that is, its duration of 180-250 days and its early beginning (February-March). This allows not
only the cultivation of various varieties of fruits, grapes and vegetables, but also the harvest of
these products much earlier than in neighboring countries. That is why the above-mentioned
experiences, which have been tested and refined by scientists in different periods, are very
important for farmers and peasant farms specializing in fruit and vegetable production.

REFERENCES:
1. Law of the Republic of Uzbekistan "On Investment Activity". Collection of legal
documents of the Republic of Uzbekistan, 2006.
2. Decree of the President of the Republic of Uzbekistan dated January 9, 2006 No. PF-
3709 "On measures to deepen economic reforms in the field of fruit and vegetable growing and
viticulture".
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XAPAKTEPUCTHUKA KOPMOBbBIX TOBABOK OTEYECTBEHHOI'O
MMPON3O0ACTBA JJisd OBECIIEYEHU A ITOJTHOINEHHOCTHU PAIIMOHOB B
UHTEHCUOPUKALMUU ITY CTBIHHO-TACTBUIITHOI'O JKUBOTHOBO/ICTBA B
YCJIIOBUSAX Y3BEKUCTAHA

SAxsieB baxTnép Cagynnaesny
KaHJIUJAT CEIbCKOXO3MCTBEHHBIX HAYK, NOLEHT, Hay4uHo-uCCIe0BaTenbCKuii MHCTUTYT
KapakyJIeBOJCTBA U DKOJIOTUU IIyCTHIHb
ybs72@mail.ru

AnHoTtamusi: OJHUM M3 OCHOBHBIX YCJIOBHUH CTaOMIBHOTO U 3(G(HEKTUBHOrO pa3BUTHUS
MTyCTBIHHO-TTACTOUIITHOTO KHBOTHOBOJICTBA SIBJISICTCSI YKPEILICHUE KOPMOBOMU
0a3pl M OpraHu3alys MOJHOIIEHHOTO KOPMIICHHUS CEeIbCKOXO3SiCTBEHHBIX
KUBOTHBIX.  HeoOXomuMo  OTMETHUTh, YTO  OCHOBHBIM  PECYpPCOM
dbopMupoBaHre KOPMOBOIl 0a3bl B JaHHOM PETHOHE SBIISIOTCS €CTECTBEHHBIC
KOpMOBBIE pacteHus. OaHaKo, MNpOOJIEMBbI, CBS3aHHBIE C TOTEIUICHUEM
KIIUMaTa, BEAYT K CHIDKEHHUIO €CTeCTBEHHOW ypokalHOCTH macTtOuIll, B
pe3ynbrare OCCKOHTPOIBHOTO BBIMaca TMACTOWIIHBIX JKUBOTHBIX BEHCT K
pacIIMpeHHIo JErpajalliid MOYBbl M macTOuil. B cBs3u ¢ 3TUM, BO3HHKAeT
HEOOXOJUMOCTh TPOM3BOJICTBA M HCIOJIL30BAaHUS KOPMOBBIX J00aBOK
o0ecrevynBaroie MOBBIIICHHE OMOJOTUYECKOW MOJHOLIEHHOCTH KOPMOBBIX
pallMOHOB, KOTOPBIE OKYMAlOTCA 3a CYET TMOBBIIICHUS MPOTYKTUBHOCTH
JKUBOTHBIX, B CBSI3M C OTUM HCIIOJIb30BaHHE KOPMOBBIX J100aBOK
OTEUYECTBEHHOTO IMPOM3BOJICTBA TO3BOJHUT CHIDKEHHUIO CE0ECTOMMOCTH
MPOM3BOJICTBA U PEUICHHUIO 3a/lad HMMIIOpTO3aMelleHus. B craTbe H3ydeHbl
KOpMOBbIE J00aBKM, Mpou3BeAeHHblEe B PecmyOnuke VY30ekucrtaH, T.e.
XapaKTepUCTHKA U COOTBETCTBHE TPEOOBAHUSAM U HOPMaM MPOOHOTHYECKOTO
npenapara  «bakTOBUT», COAEpP)KAHUE XHUMUYECKUH  COCJAMHEHUN B
A3kamapckoro OEHTOHHTE W XapaKTePUCTHKA JaHHOTO MECTOPOXKICHHS,
(UBUKO-XMMHYECKUE TIOKA3aTeId U aMUHOKHCIIOTHBIM COCTaB MSICOKOCTHOM
MYKH, 1 BATAMUHHO-MHHEPAIIbHBIN cOCTaB nmpeMukca Novamix.

KuioueBble >KMBOTHOBOJICTBO, KOpMOBasi J00aBKa, MPOOUOTHK, OEHTOHHUT, MSICO-KOCTHAsI
cJIoBa: MYKa, IPEMHUKC, XUMUYECKUN COCTAaB.

CHARACTERISTICS OF FEED ADDITIVES OF DOMESTIC PRODUCTION TO
ENSURE THE USEFULNESS OF DIETS IN THE INTENSIFICATION OF DESERT-
PASTURE ANIMAL HUSBANDRY IN UZBEKISTAN

Yakhyaev Bakhtiyor
Candidate of Agricultural Sciences, docent, Scientific-research institute of karakul sheep
breeding and desert ecology
ybs72(@mail.ru

Abstract: One of the main conditions for the stable and effective development of desert-
pasture livestock farming is the strengthening of the feed additives and the
organization of full-fledged feeding of farm animals. It should be noted that
the main resource for the formation of the feed base in this region is natural
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forage plants. However, problems associated with climate warming lead to a
decrease in the natural productivity of pastures; as a result of uncontrolled
grazing of pasture animals, it leads to increased degradation of soil and
pastures. In this regard, there is a need for the production and use of feed
additives that ensure an increase in the biological value of feed rations, which
pays off by increasing the productivity of animals; in this regard, the use of
domestically produced feed additives will reduce production costs and solve
the problems of import substitution. The article examines feed additives
produced in the Republic of Uzbekistan, i.e. characteristics and compliance
with the requirements and standards of the probiotic preparation “Baktovit”,
the content of chemical compounds in Azkamar bentonite and the
characteristics of this deposit, physical and chemical indicators and amino
acid composition of meat-bone meal, and the vitamin and mineral
composition of the Novamix premix.

Key words: livestock, feed additive, probiotic, bentonite, meat-bone meal, premix,
chemical composition.

BBEJIEHUE. IlycThiHHO-TaCTOUIIHOE >KUBOTHOBOJCTBO SIBJISIETCS OJHOM M3 OCHOBHBIX
oTpacieil CeIbCKOro XO3SHCTBa B YCIOBHAX Y30ekucraHa. lIpupoaHo-macTOMIIHBIE yCIOBHUS
JTAHHOM TEeppUTOPHM SIBIIAIOTCS OCHOBHBIM HMCTOYHUKOM (OPMHPOBAHUS KOPMOBOW 0a3bl
orpaciu. OHaKo, B HacCTOsILEe BPEMs YpPOKalHOCTh €CTECTBEHHBIX MMACTOMIIHBIX YroJui
UMEIOT HU3KYIO0 YPOXKallHOCTh U BO MHOI'OM 3aBHCHUT OT aTMOC(EpHBIX 0caakoB. B pesynbrare
TaKUX aHTPOIIOTEHHBIX ()aKTOPOB, CBSA3AaHHBIX C II00aTBLHON MPOOIEMON MOTEIUICHUS KIMMAaTa,
IPUBOAUT K PE3KOMY YMEHBIIEHHIO aTMOC(EPHBIX OCAJIKOB; B pe3yjibTaTe HEepallOHAJIbHOTO
UCIOJIb30BaHUsI M 0€3 KOHTPOJIBHOIO BbIMaca NACTOMIIHBIX JKUBOTHBIX paCIIUPSAETCS
Jerpajganus nactouil. B cBs3u ¢ 3TUM, OJHMM U3 OCHOBHBIX 3ajiay, BeICHHs 3(P(EKTUBHOIO
OBIIEBOJICTBA, SIBJSIETCSI MHHOBAI[MOHHBIE PEIICHMS] OpPraHMU3allM TOJHOLEHHOTO KOPMJIEHUS
OBEIl C MKCIIOJIb30BAaHMEM KOPMOBBIX J100AaBOK, MO3BOJISIOIIME MOBBICUTH 3HEPreTHUYECKYIO,
BUTAMUHHYIO U MUHEPAJIbHYIO MUTATEIBHOCTh PALIMOHOB.

VYuureiBasg BbIIIE HM3JI0KEHHOE, B KOPMJEHMM >KMBOTHBIX MOXHO HCIIOJIb30BaTh
CJIEIyIOIINE NCTOYHUKHU KOPMOBBIX CPEJCTB B KaueCTBE KOPMOBBIX J100aBOK: MPOOUOTHKH, T.€.
Ouonornyeckue mpemnapaTtl MHUKpPOOHOro OMOCHHTE3a CHUMOHMOTHYECKOTO  XapakTepa;
OCHTOHUTOBBIE TJIMHBI B BHUJE HCTOYHUKA MHUHEpPAIbHBIX BEIIECTB, KOpPMa >KMBOTHOTO
IIPOUCXOXKIECHNUS B BUJE MACOKOCTHOW MYKH JUISl TOBBIIIEHUS NPOTEMHOBOM NHUTATEIBHOCTU
PAlMOHOB IJIEMEHHBIX MMPOU3BOIUTENEH, IPEMUKCHI 1JI TOBBIIIEHUS] BUTAMUHHO-MHUHEPAJIbHOMN
MIUTATEIBHOCTH Ul Pa3HBIX MOJIOBO3PACTHBIX IPYIII )KUBOTHBIX U IPYTHE.

Hayuno-TexHuueckuil mporpecc B (yHIaMEHTalbHBIX HayKaX, UCCIEIOBaHUN B cdepe
OMOTEXHOJIOTMM MO MPOU3BOJACTBY HKOJOTHYECKH YHMCTOW KMBOTHOBOIYECKOM NPOIYKIIUU
MOJIyYUJIO HOBOE HANpaBJIEHWE B HU3YYEHMHM pPOJU NPOOMOTUKOB B KAyeCTBE KOPMOBOTO
Ha3HaueHus. B >KMBOTHOBOJCTBE MPOOMOTHKM HAXOAAT IIMPOKOE NPUMEHEHHE B KauyecTBe
MHUKpPOJ100aBOK, OHWOCTUMYJIATOPOB pOCTa WU OHOJOTHYECKHX MpenapatoB MUKPOOHOIO
O6uocuHTeza. B ycnmoBusx VY30ekucraHa HWHCTUTYTOM MuKpoOumonoruu Axanemun Hayx
PecnyOnuku VY30ekucran pa3paboTraHa OHOJOTMYECKM akTHBHas jgo0aBka  «bakToBUTY,
comepkamias  Oaktepuu  ponoB:  Lactobacillus,  Bifidobacterium,  Propionibacterium
cnopoobpazyrowue bakmepuu - Bacillis subtilis ssnstomuecst mpoonoTukamu. JlaHHas KOpMoBast
NOJKOpPMKa OblJla MCIOJNb30BaHA B KOPMJIGHHM KPOJHMKOB M UBILIAT OpoiiepoB. AHamu3
UCCJIEIOBAaHUM TOKa3ajl TOJOKUTEJIbHOE BIMSHUE MNPOOMOTMKA Ha MOP(OJIOTHUYECKUN U
UMMYHOOHOJIOTMYECKUI COCTaB KPOBH, aKTHUBAIIMU 3aIIUTHBIX CUCTEM U MOBBIIIEHUS] IMMYHHBIX

-8-
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CBOMCTB UBOTHBIX, IIOKA3aTEJIIMU POCTA, YBEIINUYUBAETCS YCBOSIEMOCTh MUTATEIbHBIX BELLECTB
KOpMa, 4TO IIPHUBENIO K 3KOHOMUU KopMa Ha 20% [1, 6, 7, 13].

OnHuUM U3 HE TPAJUIUMOHHBIX KOPMOBBIX J00ABOK SIBISIOTCS OCHTOHHTOBBIC TJIMHBI,
COCTOSIIIIME B OCHOBHOM M3 MHUHEPAJIOB MOHTMOPWJUIOHHMTA, OOJaJalolue CrocoOHOCThIO
ajicopOMpoBaTh sbl, OAaKTEpHUM W TOKCHHBI, OOBOJAKUBATh BOCHAIHMTEIbHbBIC CIN3HUCTHIC
000JIOUKH MHILEBAPUTEILHOTO TpakTa, B TOXKE BpEeMs SBISAIOTCS HCTOYHUKOM MAakKpo- U
MHUKpPORJIEMEHTOB. YUHTBIBas OOJIbIIME 3amachl JAaHHOTO CBIPbS, HU3KYIO Ce0ECTOMMOCTHIO,
MPAKTUYHOCTh B TMPUMEHEHUHU, HAy4YHO-OOOCHOBaHHBIE PEKOMEHAAIMM IO MNPUMEHEHUIO B
KOPMJICHUHU >KMBOTHBIX, MCIIOJIb30BaHHE OCHTOHHTA B Ka4eCTBE MHHEPAIbHOW MOJKOPMKH HE
yTpauuBaeT CBOIO aKTyalbHOCTH [9,12].

Ha coBpemeHnHOM 3Tame pa3BUTHS >KMUBOTHOBOJICTBA TUBEPCU(UKAIUS OTPACIH 32 CYET
MPOU3BOJICTBA JOMOJHUTEIBHBIX KOPMOB M KOPMOBBIX CPEICTB SIBIISIETCS BaXKHOM 3ajauei.
OpnHolf M3 BO3MOMKHOCTEHW YKpEIJICHUS KOPMOBOW 0a3bl SBJISETCS MPOU3BOACTBO KOPMOB
JKUBOTHOTO TMPOHUCXOKICHHUS, B TOM YHUCJIE€ M MSCOKOCTHOH MYKH, YTO JaeT BO3MOXHOCTHb
o0ecrieynBaTh PAIMOHBI MOJIHOLEHHBIM OETKOM, HE3aMEHUMBIMH aMHHOKHCIOTAMH, KXHPAMH,
MUHEPaTbHBIMU BelIeCTBAMM, BUTaMUHamMH U Ap. Kpome 3Toro, obecrneyuBaeT yTHIM3AIHIO
OTXO0JI0B Y0OSl JKMBOTHBIX W OCTaTKOB IHUIIEBBIX MPOJYKTOB, UYTO HMEET HKOJIOIMYECKOE U
SKOHOMHUYECKOE 3HaueHue [8].

CrabwibHOE MPOU3BOJCTBO >KMBOTHOBOJYECKOW MPOAYKLUMU TpeOyeT oOpraHu3aluu
MOJIHOIIEHHOTO KOPMJICHHS KUBOTHBIX BO BCE CE30HBI roa. Heo6XxoauMo OTMETUTH, YTO COCTaB
KOPMOB TI0 CE30HAM T'0/la PE3KO OTIMYAIOTCS MO CBOEMY COCTaBy, OCOOEHHO MO0 BUTAMHHHOMY
coctaBy pactenuil. Kpome sroro, 3arotoBka rpyboctedeiab4aTbiX KOPMOB HE 1a€T BOZMOKHOCTH
o0ecrieueHHss MHUHEpPAIbHOW MUTATENbHOCTH U3-3a PETHOHAJIBHBIX UM KIMMAaTHYECKHX
ocoOeHHOCTEl. B CBsI3u ¢ 3TUM, HCHOJIB30BaHHE MPEMUKCOB JJIsi IMOBBIIIEHUS BUTAMUHHO-
MUHEPAJIBHOM NHUTATEIBHOCTH KOPMOB UIPAeT BaXHYIO pOJb B CTUMYJALMU OOMEHHBIX
MIPOLIECCOB B OPTAaHU3ME KUBOTHBIX U MOBBIIICHUH UX TpoaykTuBHOCTH [10, 11].

VYuurbiBas BbILIEYKa3aHHOE, B HAIIMX HCCIEIOBAaHUAX CTOsjIa 3aJadya H3ydyeHUe
XapaKTEepPUCTHKH, XWMHUYECKOTO COCTaBa U JIPYTMX OCOOEHHOCTEH KOPMOBBIX [100aBOK,
MIPOU3BOJUMBIX B YCIOBUAX Y30EKHCTAaHA, YTO MOXKET MOCIYKUTh COCTaBICHHUIO MOTHOLEHHBIX
paLyoHOB.

METOIUKA U MATEPHUAJIBI. IIpo6uotnk «bakToBUT» pa3paboTaH B KadyecTBE
KOPMOBON J00aBKM Ul TIOBBILICHUS IE€PEBAPUMOCTH KOPMOB Y CEIbCKOXO3IHCTBEHHBIX
KUBOTHBIX MHcTHTyTOM Mukpobuonorun Axagemun Hayk PecnyOonuku VY30ekucraH B
nabopaTopud MHUKPOOMOJIOTMM M OMOTEXHOJOrMHM MpobuoTHkoB. Ha naHHyro pa3zpaboTky
MOJIyYE€HO CBHUJIETENLCTBO ['0CYAapCTBEHHBIM HAayUHBIM IIEHTPOM MO KOHTPOJII BETEPUHAPHBIX
JIEKapCTBEHHBIX CPE/ICTB, KauyecTBa KOPMOBBIX J100aBOK M MX oOopoTa npu ['ocynapcTBeHHOM
KOMUTETE BETEPUHAPUU U pa3BUTHs *KUBOTHOBojacTBa Ne000609 ot 26.01.2021 r. (peectp
Ne0609-21), a Ttakke 3amUIIEH MAaTEHTOM ATEHTCTBA HMHTEIUIEKTYalbHOH COOCTBEHHOCTH
Pecniy6nuku Y36exucrtan (NeFAP01679).

XUMHUYECKUH CcOCTaB OCHTOHMTAa ObUI OMpeneNéH B ILEHTPAJbHOM JlabopaTopuu

rocygapcrBeHHoro npeanpuarus “Camapkann reojorus” B coorBercteuu ['OCT — 2642, 3-97;
5-97; 7-97, TOCT-3594, B tom umcine SiO; - mpsmbiM auddepeHInaTbHBIM  METOIO0M,
(boTOMETpUYECKUM IO OKPACKe BOCCTAHOBJIEHHON KPEMHEMOINOIEHOBON I'eTOPONOIUKHUCIIOTHI;
Al203 — poToMeTpruyecKUM METOZOM MO peakuuu ¢ amoMuHoHoM; FexOs - nuddepenunanbHbM
U IIPSAMBIM (POTOMETPHUECKUM MeTo1oM 1o peakuuu C 2-2° cynbhocannuninoBoit kuciaotsr; CaO
u MgO - 00BéMHO KOMIUIEKcOMeTpudeckuM MetogoMm; TiO2 — mo peakuuu cC
JUaHTUMHpUIMETakoM; MnO - aTOMHO-3JCOPOLIMOHHBIM METOJIOM [0 PEeaKUuH C
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dopmanbrokcumom; P2Os -  wmeromoM  ¢doToOMETpUHM IO  OKpacke BOCCTAaHOBIIEHHOM
dbochoproMonnOaeHOBOK reTeponoaukucioTel; KoO m NaO MeTogoM KOJWYeCTBEHHOTO
OIpe/CNICHUs] TI0 UHTEHCUBHOCTH M3JIy4€HHUs 3JIEMEHTOB B IIJIJaMEHM CBETWJIbHOrO rasza; SOs -
METO/IOM PAacCTBOPEHUHU CYJIb(PATHBIX COCIMHEHUH B BUAE Cyibdara Oapusi UM B3BEIIMBAHUU
IIPOKAJIEHHOTO0 O0CaJKa J0  IOCTOSHHOTO Beca W JajJbHEHIIEro MEepedyMcICHUs Ha Ccepy
cynbpunuyo; COz - TeTpamMeTpHuecKUM METOJOM; TUIPOCKOIMYECKas BOJa ONIpeielieHa,
rpaBUMETPUYECKMM  MeTojoM Ipu Temmeparypbl 105° C; moTepu mnpu mpokanuBaHUU
onpeJieieHsbl NIPH MPOKATMBAHWE HaBecku mpHu Temmepatypbl 950-1000° C; FeO — o6wémMHO
OMXPOMAaTHBIM B MPUCYTCTBUU AUPEHUIIIAMHUCYIIbPOHOBOM KUCIOTHI B KAY€CTBE MHIMKATOPA.

B uccnenoBanuu Oblia mocTaBjieHa 3a/laya U3yYeHHE XapaKTEPUCTHKU, XUMUYECKOTO U
AMUHOKHUCJIOTHOT'O COCTaBa MSCOKOCTHOW MYKH Mpou3BoauMoi B r. Karrakypran Ha 4acTHOM
npennpustTiu «Quruq yem», Kak HMCTOYHHKA KOpMa >KMBOTHOTO IPOMCXOXKJIEHHUS, a TaKKe
npoOsieMbl ero mpousBojcTBa. MccienoBaHUS MSICOKOCTHOM MYKH, 10 OPraHOJENTHYECKON
OLIEHKE, (PU3UKO-XMMHUYECKHX IOKa3aTeleld M aHajdu3y BETEPMHAPHOTO HAA30pa MPOBOAMUIIOCH
cornacHo ['OCT-17536-82. Xumuueckuii coctaB o0pasna u3ydajacs METOAOM 300TEXHUYECKOIO
aHaJIM3a: COJEpP)KAHUE BIIAXKHOCTU BBICYIIMBAHUEM OOpa3lOB B CYIIWIBHOM Inkady Mpu
temneparype 100-105°C 1o mocTosHHOM Macchl, CBIPOTO IIPOTEMHA OIpeleleHHeM OOIIEro
KOJIMYECTBA a30Ta MeToAoM Kbesbaans; ChIpOro >KMpa METOAOM OKCTPAKIMU B ammapare
CoKcreTa; chIpoii 30J1bI CKUTAaHHEM HABECKU B MyQenbHoM meun mpu Temmeparype 450-500°C
JI0 TIOCTOSTHHOT'O Beca; COJEp)KaHHE O€3a30TUCThIX S3KCTPAKTUBHBIX BEIIECTB PAaCUETHBIM
MeTtoaoMm [2, 3, 8].

AMVUHOKHCIOTHBIM MSICOKOCTHOM MyKHM ompezensics Ha aHanu3atope BOXX ®OTK-
pou3BOIHBIX aMUHOKUCIOT. Cunte3 OTK (penuntuokapbomans) Npou3BOJHBIX aMUHOKUCIIOT
npoBoaunu mo wmerony [3, 1-17 c.]. Unentudukanuo DTK-aMUHOKHCIOT MPOBOJSAT Ha
xpomarorpade Agilent Technologies 1200 Ha kononke 75x4.6 mm Discovery HS C18. PactBop
A: 0,14M CH3COONa + 0,05% TSA pH 6,4, B: CH3CN. Ckopocts motoka 1,2 mi/muH,
noryiomierue 269 um. I'pagueHt % B/muH: 1-6%/0-2.5mun; 6-30%/2.51-40 mun; 30-60%/40,1-45
MuH; 60-60%/45,1-50 mun; 60-0%/50,1-55mun [13].

B uccnenoBanum mo M3y4eHHMIO XapaKTEPUCTUKH MPEMUKCA, ObUT BBIOpAH MPOAYKT IOA
HazBanueM <«NOVAMIX», mnpouwsBogumeii B 1. Hamanram OOO «VET SERVIS
MADINABONU», BUTaMUHHO-MUHEPAJIbHBIA COCTAaB OBLI OMpeneNi€éH Ha OCHOBE MEPBUYHOM
JIOKYMEHTAIlMH IaHHOM OopraHu3aluu.

PE3YJIBTATBI U OBCYXXIEHUS. Pa3paboranHas npoOHOTHYECKash KOPMOBas
no6aBka «bakToBUT» NpeHAa3HAYECHA ISl UCTIOIb30BAHUS B KOPMIIEHUH CEIbCKOXO03sICTBEHHBIX
JKUBOTHBIX, NTHUIl U PBIO, COXpPAHEHUS HUX TOTOJIOBBS, JIS TOBBIIIEHHS WX IUIOAOBUTOCTH,
alMIOTeHHONM M OM(HUIOTeHHONM AaKTUBHOCTH KETyJOYHO-KUIIEYHOTO TPAKTa, PEryIUpOBaHUS
0eIKOBO-YIJIEBOAHOIO 0OMEHa Ha Pa3IUYHbIX CTAAUSIX KOPMJIIEHUS )KUBOTHBIX.

[To opranonentudyeckum, pU3NKO-XUMUYECKUM U MOKa3aTelssM 0€30MacHOCTH Mpenapar
COOTBETCTBYET TpeOOBaHUSAM M HOpMaM, yKa3aHHBIM B Tabuuie 1.
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Taoauna 1

l'[pOﬁI/IOTH‘leCKOFO nmpemnapara «bakToBHUT»

HanmeHnoBaHnue nmokasareJst XapaKTepucTHKH " MeTtoabl KOHTPOJISI
HOpMa
Buennmii Bug Chly4nii HOPOIIOK BusyanbHo
Iser Kpemosslii, cBeTIO- | BusyansHo
KOPUYHEBBIN
Bkyc n 3amax Yucrsii OpranonenTu4eckuii
KHCJIOMOJIOYHBIH, 0e3
MMOCTOPOHHUX BKYCOB U
3aIaxoB
Wupekc pactBopumoctd, min, He | 10 I'OCT 30305.4
Oolee
Bnaxunocts, %, He 6oee 5,0 I'OCT 24061
Konnentpanus BoJOpoaHbIX | He HopMmupyercs T'OCT 26188
noHOB, pH, B npexemnax
KommuectBo nonesusx | 107 - 101° I'OCT 10444.11, T'OCT
YKA3HECTIOCOOHBIX KJICTOK B 30705
ouomacce, KOE/ml, He meHee
Mukpockomnus Ma3KoB: I'OCT 9225
['pammonoxxuTenbHbIE
HETIO/IBUKHBIS MaJIOYKH,
BCTpEYAIOLIUECS MMOOJANHOYKE WIIH
B ILIETIOYKAX, pa3Mep, B Mpeenax:
- TUTIJIOKOKKH
-CTPENTOKOKKH 0,5-0,8x2-2,9 mkm,
0,3-0,4x4-6 mkm
bakrepun  rpynn  kumeuHsix | 2,0 I'OCT 30518
nanoyek (xkonupopmusie), KOE/g,
He OoJiee
Cradumakokku (Staphycoccus | 2,0 I'OCT 10444.2,
aurens), KOE/g, ne 6onee I'OCT 30347
[TaTorennsle Mukpoopranusmsl, B | 10,0 I'OCT 10444.5, TOCT
ToM uncie canbMoHemtsl, KOE/g, 10444.15, TOCT 30519
He Oonee
KommuectBo apoxokeit, KOE/g, ne | 10,0 T'OCT 10444.12
Ooiee
KommuaectBo mieceneit, KOE/g, ne | 10,0 T'OCT 10444.12
Ooiee

Jannas kopmoBasi jgo0aBka
CIEIYIOIIUX BUOB U IITAMMOB:
- L. plantarum Ab-1, k 3, Eb-2,

COJICPKUT YHCTBIE KYyJbTYpPbl MHUKPOOPraHU3MOB W3
ET-2,1118.6, I145.3, Ab18.1
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- L.casei K7/3, K7, K7/4, COI, no6/2,

- L.rhamnosus j.s.2,

- Propionibacterium sp.,

- Bifidobacterium sp.

- Bacillus subtilis.

Chipbe, UCTONb3yeMOe Ui TPOU3BOJCTBA KOPMOBOHM /100aBKH, MMEET CepTU(HUKATHI

COOTBETCTBUSI M KAYECTBEHHBIC YJIOCTOBEPEHHS, pPa3pelICHHbIC JiI BETEPUHAPHBIX LieJel
OpraHaMM roCylapCTBEHHOU BeTepuHapHOU ciiyxObl Pecriybnuku Y36ekuctan. Cpok rogHOCTH
mpenapaTta cocTaBiisieT 12 MecslleB cOo THS HM3rOTOBJICHHA. ['OTOBBIM mMpemapaT HEOOXOAUMO
XPaHUTh B MIPOXJIATHOM, CYXOM, 3aIIMIIEHHBIM OT CBETa MOMEIIEHUH Npu TemnepaTtype ot + 5°C
10 +25°C, OTHOCHUTENLHOM BIAXKHOCTH BO31yXxa He 6oiiee 75%.

Hayunsie uccrnenoBanus B 0071aCTH AKHUBOTHOBOJICTBA MO MCIOIb30BAHUIO MUHEPAIBbHBIX
KOMOBBIX JIOOQBOK TIOJTYYHJIA MOJIOKHTEIBHBIC PE3YIbTAThI M0 MPUMEHEHUIO HETPATUITMOHHBIX
€CTECTBCHHBIX MHUHEPAJIBHBIX HCKOMAEMBIX B TOM YHCJIE OCHTOHWUTOB, IICOJUTOB M JIPYTHX
uckomnaempix. COrIacCHO MHOTOYHUCICHHBIM HCCIIEIOBAHUSIM, OCHTOHMTHI HAlUIM IIMPOKOE
MPUMEHEHUE B KayeCTBE MHUHEPAIHHOM KOPMOBOM TOOABKM C II€JIO  TOBBIIICHUS
MPOAYKTUBHOCTU J>KUBOTHBIX U JI€4eOHO-NIPOPUIAKTUYECKUX 3a00JIeBaHUN TME€YEHH TEJAT,
TOKCHUYECKOU AUCTPOPUH OBEll, MPOPUIAKTHKE MUKPOIIEMEHTO30B KUBOTHBIX, BOCCTAHOBIICHUS
KHCIIOTHO-IIIEJIOYHOro OanaHca MpeaKenyaKOB KUBOTHBIX U APYTUX PACCTPONCTB KEITYAOYHO-
KHUIIEYHOTO TPAKTa, WCIOJIB3YIOTCA TPU MPOU3BOJCTBE KOMOMKOPMOB, KOpMOCMeEceH,
MPEMUKCOB, AHTHUTE€IBMUHTHBIX TPaHyJl U JPYTUX MOAKOPMOK I CEIbCKOXO3AMCTBEHHBIX
JKUBOTHBIX U ntull. [Ipyu 3TOM B Hay4yHOH JUTEpAType OTMEUAETCS IMOBBIIIICHUE 103 OCHTOHUTA
JlaXKe B 5 pa3 HE BBI3BIBAIOT MTOOOYHBIX SIBIICHUMN.

B ycnoBusx VY30ekuctaHa OEHTOHUT A3KaMapCKOro IMPOUCXOXKIACHMS IMOTYUHIT
PEKOMEHJALMI0 CO CTOPOHBl YYEHHBIX JUJII HCIOJb30BaHUA B KAauye€CTBE MHMHEPATBbHOU
MOAKOPMKH. J[aHHOE MECTOPOKIEHNE HAXOIUTCA B 54 KM K 1oro-3amnaay ot r. HaBou u B 12 km K
10ro-soctoky r. Kebui-Tena. IIpon3BoacTBeHHBIE HCCIIEIOBAHUS MOKA3alyd IMPUTOJHOCTh U
BBICOKYIO 3()(hDeKTUBHOCTh ATON TJIMHBI B KAUECTBE KOPMOBOM 100aBKH.

A3kamapckoe MeCTOpOXKIAeHHEe OEHTOHUTOBOW TNIMHBI HaXxoauThes Ha ['ocynapcTBeHHOM
OaylaHce ToJIe3HBIX HMCKoMaeMbix PecryOnuku Y30ekuctan. OcTaToK 3aracoB COCTABIISIET OKOJIO
4,8 muH ToHH Ha 01.01.1999 roga. B 1989-1997 rr. Obliu npoBeneHbl NIMPOKHUE HAYYHBIE U
MPOU3BOJICTBEHHBIE HCCIEOBAaHUS W OBbUIM TIOJIYYEHBI TOJIOKHUTEIBHBIC PE3yJIbTaThl st
CHIDKEHHUS 3a00JIEBA€MOCTH U TIOBBIIICHUS MPOJAYKTUBHOCTH KOPOB U TEJIST, MPEAYNPEHKICHU S
OTpaBJCHHUS] TOKCHYHBIMU DJIEMEHTaMH M MPOQPUIAKTUKUA TOCCUIIOIOBOTO TOKCHUKO3a TPHU
OTKOpME OBIYKOB Ha XJIOMYATHUKOBBIX KOpMaX, yIYUIICHHUS BOCIPOU3BOAUTEIHHON (DYHKIIUU
KO3 M JPYrux. DT Hay4YHble 00OCHOBAHMS TOCTYKWIH Pa3pabOTKe TEXHUYECKUX YCIOBHH Ha
M3METBYEHHYI0 OEHTOHUTOBYIO TTIMHY A3KaMapCcKOT0 MECTOPOKICHUS B Ka4eCTBE MUHEPAIILHON
KOPMOBOM T00aBKH JIJIsl CEIHCKOX035HCTBEHHBIX JKUBOTHBIX [4,5].

B Bsi3u ¢ 5TUM, B HaAIIMX HCCIEAOBAHUSAX H3YYCHHE XHMHUUYECKOTO COCTaBa OCHTOHHUTA
A3KaMapcKoro MECTOPOKJIEHUS SBJISUIOCH BaXKHBIM HCCIEAOBAHUEM JUIsSl onpeneneHus Gpusuko-
XUMHUYECKUX CBOMCTB U OMPEICTICHUS HOPM IMOJKOPMKH JIJIS1 )KUBOTHBIX.

XuMHUYECKUH CcOCTaB OEHTOHHUTAa A3KaMapCKOr0 MECTOPOXKIACHHS MPHUBOIUTHCS B
Tabnure 2.
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Tadauna 2
Conep:kaHue XMMHYECKHX COeIMHEHU B AZBKAaMapCKOM OeHTOHUTE
Ne Ha3panue XxMuMU4YECKOTr0 COCAUHEHUS Xmirieckas %
dhopmyia

1 Oxcun KpeMHuUs SiO2 61,87
2 Oxcun allFOMUHUSA Al O3 14,80
3 Okcun xeaesa Fe O3 4,55
4 Oxcua KanpLus CaO 0,56
5 Oxcug Mardaust MgO 2,08
6 Okcuj TUTaHa Ti2 O 0,87
7 Oxkcupn Maprasia MnO 0,02
8 Oxcun pochopa P20Os 0,08
9 Oxcua Kaus K>O 2,33
10 Oxcun HaTpust Na,O 3,00
11 Oxcup cepsl SO, 0,37
12 Oxkcup cepbl SO3 0,32
14 [Torepu npu npokajibIBAaHUU I.I1.1T 9,37
15 Oxkcup xenesa FeO (3ax) 0,28
16 BnaxHocTh rUrpocKonyecKast H>O 2,36

> 100,5

PesynpTaThl MccneqoBaHHMN MO M3YYEHHIO XMMHUYECKOIO COCTaBa OEHTOHMTA
A3KaMapcKoro MECTOPOKICHHUS II0Ka3ajlo, 4YTO COACpPKAHME XUMHUYECKUX COEAMHEHHMU
COOTBETCTBYET TPEOOBAHUAM IO COJIEPKAHMIO MPENIEIbHO JOMYCTUMON KOHIIEHTPALMH BPEAHbBIX
BEILIECTB, a4 TaKKe COOTBETCTBYET TOKCHUYECKHM, CAHUTAPHO-TUTMEHUYECKUM U JPYruM
TpeOOBaHUSM HOPM KOPMIIEHHUS CEJIbCKOXO3SHCTBEHHBIX JKMBOTHBIX U NTHUI. B CBs3M ¢ 3TUM,
JaHHBIA BUJA OCEHTOHUTA MOXKHO HCIOJB30BaTh KaK MHHEPAIbHYIO TOJKOPMKY B
KUBOTHOBOJICTBE, TaK M B IPOU3BOJCTBE INPEMUKCOB M APYTUX JeueOHO-NMPOPUIAKTUUECKUX
N00aBOK B KaYeCTBE HAIOJIHUTEIS.

Kak orMmeuasnoch, B HCCIIEOBaHMM CTOsUIa 3a7ada W3Y4YEHHH KOPMOBBIX JOCTOWHCTB
MSICOKOCTHOM MYKH, IPOM3BOAMMBIN B I'. KaTTakypran Ha 4acTHOM npeanpuarun «Quruq yemy,
KaK MCTOYHHMKA KOpMa >KMBOTHOIO INPOMUCXOKAEHHS. OCHOBHBIM CHIPBEM JI ITPOU3BOJICTBA
MSICOKOCTHOM MYyKM Ha JaHHOM THPEANPHIATHN SIBIAIOTCS BETEpUHApPHbIE KOH(UCKATHl HE
IIPUTO/IHbIE B YNOTPEOJIEHUE B MUILIEBLIX LENSIX U MaJOLEHHbIE YAaCTH TYLIM >KMBOTHBIX MOCIE
y0osi, MpoIleIIe BEeTepUHAPHO-CAHUTAPHYIO AKCIEPTU3y Ha O€30MacHOCTh MH(EKIIMOHHBIX
3a0oneBaHui. VICTOYHMKOM CBIpbsS CHOyXKaT OTXOJbl M3 MSCHBIX JIABOK, NPEIIPUITUN
oOuiecTBeHHOro nuTaHus, yactHele yoou HaceneHuss KPC u MPC, peanusyemble Ha 4acTHOM
JIOTOBOPHOM OCHOBE.

Jlns TpOM3BOACTBA MCIIONB3YETCS 000pyHOBaHHE CTapbIX OOpa3loB, B TOM 4YHCIE
napoBoit koten E-1/II" 1 o0paboTKK OTXOJ0B KHBOTHOT'O MPOUCXOXKACHUS, paboTaromuil Ha
ra3o-mMasyTHoM Tommuee 1987 r. Beimycka. OOGBEM KoTma coctaBiaser 4,6 M° mnpu
npou3BoauTENbHOCTH 70%. B T€XHOIOrHYECKOM MPOIIECCe TaK e UCIIOIB3YeTCsl 000pyI0BaHNE
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KYCTAapHOT'O ITPpOU3BOJACTBA. OcHOBHOM IIponecc MpoOM3BOACTBA BKIIOYACT CICAYIOLIMUC OSTallbl:
HN3MCJIBUCHUC, BapKa M TCPMHUUYCCKasA CTCPUIM3alUAd, OXJIaAXKIACHUC, CYHIKA, I'PaHYJIUPOBAHUC KU

yIaKOBKa.

Ha HagansHOM 3Tare mpou3BOACTBA CHIPhE MOBEPracTCs U3MEIBUYCHHUIO Ha APOOUITHFHOM
anmapare, 3aTeM [OTpYXaeTcsi B KOTEN JJIs Bapkd U TEPMHYECKOH 00pabOTKH.
[TponomkuTensHOCTh 00pPabOTKU CHIPhSI B KOTJIE COCTaBIsieT B cpemHeM 4-4,5 dWacoB mpu
temmneparype +123-170 °C, paGortaroumii mo NMpuUHIMIY aBTOKIaBa Tpu aapieHun 2-4 Ila (B
3aBHCHUMOCTH OT TeMIIepaTyphl).

Bnaxnas mxkBapa B kotie oxJyaxknaaercs no +40-50 OC wu wm3BiIeKaeTcs W3 KOT/Ia IS
cymkd. /[ CHMKEHUS M TOPMOKEHMSI THAPOJIN3a M OKUCIUTEIBHBIX IMPOIECCOB B KHUPE
MPOJIYKT 00pa0aThIBAlOT aHTHOKUCIUTEIEM CAHTOXHWHOM, B KoinuuecTBe 50 r B cyxoi miau 150
M1 B kuakod ¢opme Ha 1 T cwphsa. [lpomecc 3akaHUYMBAaeTCS TPAHYIHPOBAHHEM C
COOCTBEHHOTO

UCIIOJIb30BAHUEM  MIpeCcC-TPaHyIsITOpa

MNOJINOTUIICHOBBIC MCIIKHU.

IIPOM3BOACTBA M  YIAKOBKOW B
Cpox XpaHEHHS JTaHHOTO MPOAYKTa 3aBUCUT OT YCJIOBHH XpaHEHHUs, IPU TeMIepaTrype
+5°C cocrasiser 6 Mmecsues, npu 10°C 3-5 mecsaueB. [Ipu KpaTKOCPOYHOM HCIOIb30BAHUU
TEeMIIepaTypa BO3[yXa B NOMEIIEHUU HE JOJDKHA npeBbliaTh +25°C, mpU 3TOM, YIAKOBKHU C
MSICOKOCTHON MYKOW HEOOXOJAUMO XPaHUTh B CYXOM, IPOBETPUBAEMOM MOMEIIEHUU B U30JSIIUU
OT COJIHEYHBIX JIy4€il U BIaKHOCTH.
B Tabmune 3 mpuBeAeHBI JaHHBIC MO (PU3NKO-XHMHUYECKAM TOKA3aTEIIIM MSICOKOCTHOM
MYKH.
Ta6auna 3
Du3NKO-XUMHYECKHE M0KA3aTeJ M MACOKOCTHOM MYKH

SY—— I'panynel nuamerpom 4-5
MM, KpOmHmMocTh, 1,0 %

Iper TeMHO-KOpUYHEBBIN,
TEMHO OypbIii
Crneundudeckuid, HE

3amax THHJIOCTHBIH, HE
TJIECHEBEIBIMN

Baaxuocts, % 8,95

CeIpoit npoTenH, % 35,27

Ceipoii xxup, % 22,74

bOB, % 1,34

Ceipa 3012, % 40,65

MuHepanbHBIX IPUMECEN HE PaCTBOPUMBIE 1.0

B COJITHOMU KHcCNoTe, %, He 0oJiee ’

MaccoBas 70Jis1 aHTHOKHUCIHUTENEH, % He 0.02

Ooiee ’

MeTainoMarHuTHBIX PUMECEH, MT/KT HeT

TOKCUYHOCTH HET

Hannune matoreHHbIX MUKPOOOB HET
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cootBercTBYET [II-cOpTY MEXrocyaapCTBEHHOIO CTaHIapTa paclHpOCTPaHEHHBIM HAa KOPMOBYIO
MyKy JKMBOTHOTO IPOMCXOXKJIEHUS, IpEIHAa3HAuYeHHas JUIsl IPUMEHEHMs] IPOU3BOJICTBA
KOMOMKOPMOB U 1ipu Kopmieruu ckora u nruil (IOCT-17536-82). Oxnako, conepskanue Chlpon
30J16 HEMHOTO MPEBBIIIACT HOPMBI CTAaHIApTa, 3TO CBSI3aHO C TEM, YTO HHQPPACTPYKTypa
MECTHOT'O PbIHKA HE IO3BOJISET MPOU3BOAUTH KAXKAYI0 MAapTHUI0 KOpMa C TOYHOW MpOomnopuuen
cooTHoueHue uHrpeaueHToB (msico 70%, xoctu — 30%), Tak Kak OTXOIbl SIBJISIOTCS
CKOPOMOPTAIIMMHUCS BO3HUKAET HEOOXOIUMOCTh UX NMEePEPadOTKH B KOPOTKHE CPOKH.

Kak oTmedanoce Bbllle, NPEUMYLIECTBO KOPMOB JKMBOTHOIO IPOMCXOXKACHUS HAJl
pacTUTEIbHBIMA KOPMaMHU SBIIIETCS OOOTaIlleHHe PAllMOHOB HE3aMEHUMbBIMU aMHUHOKHCIOTAMHU.
B cBs3u ¢ 3THM, B HallleM HCCIIEIOBAaHUM CTOsJIa 337aya U3y4€HHE aMUHOKHCIOTHOIO COCTaBa
JAHHOTO TIpoyKTa (puc. 1).

AcnapruHoBasi K-Ta EE——— ) 744308
[JIyTaMHUHOBAs K-Ta s () S | 863
Cepun mmmm———— ) 75337]
I'mumyup eeee———— 3 815326
AcnaparyH EEEE—— 3 80463
[myramMpp —— 4 101547
Hucrenn mm= ] 380412
Tpeonun mmm (),750772
ApreHuH we— 3 707931
ANaHUH ——— 5 4()5 ]
[Iponuy e | 978805
Tupozun e | 970154
Bangyun meeessssss——— 3 0755]
MeTnoHyH EEEEE————— 4 395371
Nzonetinun s 4 122264
Jleiinuy e 8 (039199
[uctuapn e ] 738053
Tpuntodpan ——— 4 5]653
deHpnagagyy Ee—— 3 7872067
Jimzua HCl  eeesssssssss———— 3 562929

EUTOI'O - 76,45291 mr/r

Puc. 1. AMMHOKHCJIOTHBIN COCTAB MAICOKOCTHON MYKH, MI/T

AHanu3upys JaHHbIE II0 AMHMHOKHUCIOTHOMY COCTaBY MSICOKOCTHOM MYKH, MOXHO
3aKJII0YHUTh, UX COJIEp)KaHHE HEMHOIO0 HHUXE CIPAaBOYHBIX HaHHBIX [2, 451 c.]. OT0 MOXHO
OOBSICHUTh TEM, YTO B JIAaHHOM TEXHOJIOTMYECKOM MpOIecce HET BO3MOXKHOCTH COOJIOACHUS
BCEX TEXHUYECKHUX HOPM Npou3BojAcTBa. OAHAKO, 3TU JaHHbBIE 1al0T BO3MOKHOCTH MOBBIIIEHUS
paliOHOB 10 AMHUHOKHCJIOTHOMY COCTaBy, B TOM YHUCJIE M KPUTHYECKUX C HCIIOJIb30BAHUEM
JAHHOTO KOpMa, a TaKXe JIJIsl pacueToB MO COJIEPKaHUA B palliOHAaX U KOMOMKOPMOB.
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Tabauma Ned

BuramunHo-muHepasibHbIi cocTaB npemukca NOVAMIX
IToka3arenn el. U3 KonunuectBo
Buramuna A (pemumnon) ME 800000
Buramun D3 (kanvyugepon) ME 220000
Buramun E (mokoghepon) MT 1000
Buramun C (ackopounosas kucioma) MI 1000
Buramun B (muamun) MT 80
Buramun B: (puboghnasun) MT 480
Buramun B3 (nanmomenosas xucnioma) MI 1100
Burtamun Bs (PP, huxomunosas kucioma) MT 6400
Buramun Bg (nupuooxcun) MI 200
Buramun B2 (yuanxobanamun) MT 0,6
Buramun K3 (wenaouon) MI 120
CeneH (Se) MI 8
Keneso (Fe) MI 1600
Xonun (CsH14NO) MI 8000
docdop (P) MT 300000
Maruuii (Mg) MI 4000
Kanpnuii (Ca) MI 350000
Mens (Cu) MI 600
I{uHK (Zn) MT 3200
Kobanst (Co) MT 20
Wox (1) MI 80
BeHTOHUTOBBII MOPOIIOK (HATTOIHUTEIb) 1o 1 xkr

B nunccnenoBaHMM 1O M3YyYEHUIO  XAPAKTEPUCTUKM IPEMHUKCA OTE€YECTBEHHOI'O
IIPOM3BOJICTBA OBLIM MMOJIyueHbl cienyromue pe3ynbratbl. I[lpemukc NOVAMIX sBnsercs
KOPMOBOM BHMTAaMHUHHO-MUHEPAJIbHON H00aBKOW JUIsi KPYHMHOIO M MEJKOTO pOraToro CKoTa.
[Tpemukc npencrasisger co00i MOPOIIKOOOPa3HYO CyOCTaHIIMIO, COCTOSIAs U3 OMOIOrHYECcKU
AKTHUBHBIX BEILECTB U HanosHuTeNs. [logkopMKa npeqHa3HaueHa Ha MOBBIILIEHUS BUTAMUHHON U
MUHEPATbHOW MUTATEIbHOCTH KOHLEHTPUPOBAHHBIX KOPMOB JUIsl 00€CTIE€YeHHs] MAaKCUMaJIbHOTO
pocra u pa3BuTHA ckoTa. COrIaCHO PEKOMEHJAIUAM NIPOU3BOAUTENS, TOJIBKO CUCTEMAaTHUYECKOE
UCIIOJIb30BaHUE JAHHOM MOJKOPMKH IO3BOJIAET MOJydeHHs xkeraeMoro s¢¢exra. Kpome sroro,
JAHHBIM TpenapaT peKOMEHAYeTcs HCIOJIb30BaTh MpU: AeUIUTe MUHEpaloB, BUTAMUHOB U
Ipyrux OWOJIOTMYECKM AaKTHBHBIX BEIIECTB B paliOHE J>KUBOTHBIX; JJS €CTECTBEHHOM
OMOJIOTHYECKON CTUMYISIIMKM POCTa M PA3BUTUS MOJIOAHSKA; CHMXKEHUS MPOU3BOACTBEHHOTO
cTpecca >KMBOTHBIX; NPOQUIAKTUKA BHYTPEHHUX HE3apa3HbIX M JPYrHMX aJIMMEHTapHBIX
3a00JIeBaHNH, a TAaKXKe YIIy4YIIeHUs] KauecTBa Msca, MOJIOKA U JJPYTroi MPpOLyKIIUH.

ButamMuHHO-MHHEpaNbHBIN COCTaB JTAHHOTO MPEMHKCa MPUBOJUTCS CleAyrolel Tadiuie
4.

JlaHHBIN TPEMUKC UCTHOJIb3YETCS TONBKO 711 000TaleHHs] KOHIIEHTPUPOBAHHBIX KOPMOB,
pekoMeHayemas J1o03a BKIo4deHus 1 kr mpemukca Ha 100-200 kr xopma, ¢ coOnroeHUEM
PaBHOMEPHOTO M TIIATEIBHOTO TMepeMelIMBaHus Mo BceMy o0beMmy Kopma. [lpu xpaHeHuun
000raleHHOro KopMa TeMIlepaTypa OKpysKalollel cpelbl He NoJbkKHA Tpesbimars +20 C°, B
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IIOMELICHUU OT IPSMOIO IONAJaHMs COJNHEYHbIX Jydeil. [Ipu mcronb3oBaHMM NMPOAYKTA IO
MCTEYEHUIO CPOKA XPAHEHUS BPEIHOIO BO3ICHCTBHS HA 3I0POBbE KUBOTHBIX HE OTMEYAETCH.
BBIBO/IbI. Pe3ynbTarhl M0 U3y4EHHIO XapaKTEPUCTUKU KOPMOBBIX JT0OABOK SIBISIOTCS
BaXHBIMU JJAHHBIMM B OpraHM3alMM IIOJHOLEHHOIO KOPMJIEHHUS CEJIbCKOXO3AHCTBEHHBIX
JKUBOTHBIX.
Vcnonb3oBaHue JaHHBIX BHJOB KOPMOBBIX [J00aBOK B KOMIUIEKCE SIBIISETCS

MHHOBAIIMOHHBIM pEIIEHHEM B OPraHU3alUU IIOJHOLICHHOTO KOPMJIEHMS JKUBOTHBIX,
MIO3BOJISIOIINAE ITOBBICUTh JHEPreTUYECKYI0, BUTAMUHHYIO U MUHEPAIbHYIO IHMTATEIBHOCTH
panioHOB. OCHOBHBIM ITPEMMYIIECTBOM MCIOJIb30BaHUS KOMIUIEKCHBIX MHIPEIUEHTOB SBJIACTCS
«3¢¢dexkT AONOTHEHUs JAPYr Jpyra NHUTATeNbHBIMA  BEIIECTBAMH», OCHOBAaHHOE Ha
OMOJIOTMYECKUX 3aKOHOMEPHOCTAX poOCTa, pPa3BUTUSA M o0mero Meradoau3Ma OpraHu3Ma
KHUBOTHBIX. D(PeKT nonmoaHeHus APYyr Ipyra MUTATEIbHBIMHU BEIIECTBAMH OOBSCHICTCS TEM,
YTO Ha MOBBIIIEHUE [1EPEBAPUMOCTH, YCBOSEMOCTH MJIU YIIyUILIEHUs IPOLIECCOB OOMEHA BEIIECTB
BIMAIOT HAJIMYME B palMOHAX II0 IPUPOJE pPa3HbIX BEUIECTB, T.€. CHUHEPIU3M KOTOpPBIE
IPEICTABISAIOT SHEPreTUYecKre, MHUHEpaJbHbleé WJIM OMOJIOTMYECKH aKTHUBHBIC BEILECTBA,
IPOAYKTHI MUKPOOHOTO CUHTE3a U )KUBOTHOT'O ITPOUCXOKIACHHUS.

Jenasg 3aKkiIIO4EHHE, MOXKHO CHENaTh BBIBOJA, YTO WCIOJIB30BAHUE B KOPMIICHUHU
KUBOTHBIX BBIIIEYKAa3aHHBIX KOPMOBBIX JOOABOK, MPOM3BOIAMMBEIX B YCIOBHAX PecmyOmuku
V306eKucTan, He SBISAIOTCS 3HEPro3aTpaTHBIMM M TPYJOEMKHUMHU CPEICTBAMU M OTBEYAIOT
TpeOOoBaHUsIM dHEeprocoeperaromux TexHojaoruid. KoMiekcHoe mpuMeHeHne WX B KOPMIICHHH
KUBOTHBIX OyJeT sBJISETCS HMHHOBALMOHHBIM PpEIIEHUEM B HMHTEHCU(HUKAIMU IyCTBIHHO-
NacTOUIIHOTO KUBOTHOBO/ICTBA.
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Metaphors, when viewed as integrated systems in human thought, behavior,
and communication, thus provide a valuable route for academics seeking to
understand why individuals act and talk in certain ways. Metaphor analysis
has now gained popularity as a means of comprehending a wide range of
social phenomena, such as the ways in which individuals perceive
organizational change, education, health problems, interpersonal
relationships, crisis situations, and more. This article deals with analytical
features of metaphor and its role text linguistics.

translation, parallel texts, analysis, intertextual, hypothesis, literary metaphor.

AHAJIN3 META®OPBI 1 EI'O OCOBEHHOCTH B IMHI'BUCTHKE TEKCTA

XoJs10aeB @appyx YcKaHOBUY

accucTeHT, CamapKaH/ICKUI rocyAapCTBEHHBI HHCTUTYT HUHOCTPAHHBIX S3bIKOB

MaxmynoBa Komuina CoboupaxanoBHa

ACCUCTCHT, CaMapKaH,Z[CKI/Iﬁ FOCY,I[apCTBeHHHﬁ HHCTUTYT MHOCTPAHHBIX S3bIKOB

AHHOTAIUA:

KaroueBnie
cJI0BAa:

INTRODUCTION. People often utilize language in different ways. Authors and
translators are experts in using language to express meaning. In fact, the original and translated
words should, in theory, signify the same thing. Considering how professionally written both
writings are, any discrepancies in how metaphor is conceptualized across the two parallel texts
must have linguistic or cultural roots. Additionally, other translation-related changes frequently

Takum oOpa3oM, Meradopbl, paccMaTpuBaeMble KaK WHTETPUPOBAHHBIE
CUCTEMBl B UEJIOBEYECKOM MBIIIJICHUH, TOBEACHUM M KOMMYHUKAIIUH,
o0ecrneuynBaloT LEeHHbIM MyTh U YYEHBIX, CTPEMSIIUXCA MOHATh, MOYEMY
JIOAW JEHCTBYIOT M TOBODST ompeseNeHHbIM oOpa3soM. Mertadopuueckuit
aHaM3 B HAcTosIee BpeMs NpuoOpen MOMyIAPHOCTh Kak CpEICTBO
MOHMMAHUS IIMPOKOTO CHEKTpa COLMAIBHBIX SIBIIEHUH, TaKMX Kak TO, Kak
JIOAM  BOCIPUHHMMAIOT  OpraHM3allMOHHbIE HW3MEHEHMs, OoOpa3oBaHME,
npoOJieMbl €O  3/I0POBbEM, MEXIJIMNYHOCTHBIE OTHOLICHMS, KPHU3UCHBIE
CUTyalluh W MHOroe apyroe. JlaHHas CTaTbs IOCBSIEHA AHAIUTHYECKUM
0COOEHHOCTSIM METa(OpPHI U €€ PO B IMHTBUCTUKE TEKCTA.

NIEPEBOJ], MapalieIbHble TEKCTHI, aHAJIN3, UHTEPTEKCTYalbHOCTh, TMIIOTE3A,
nuTeparypHas meradopa.

take place during the process, including concretization and generalization as well as

domestication and foreignization. The source and target texts become even more estranged as a
result. Above all, Goatly [4. 148p], stated that metaphors in ST and TT must serve the same
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purposes, which are to bridge linguistic boundaries, convey attitude and ideology, and provide
meaning and memorability. In addition to their aesthetic value, metaphors serve as a potent
unifying tool for the literary work, tying themes and ideas together both inside and across textual
boundaries.

As a result, studies of metaphor and translation have connections to literature, and more
academics are stepping into this field to examine literature in all of its forms. The study of
literature at the university level always involves working with original texts, frequently with
chosen passages from fiction works, to which a close reading analysis is applied. This approach
is more in line with the empirical study of literature, which is based on the theories of cognitive
stylistics [6,7,8,9], embodiment, prototypicality, and naturalness, than it is with literary
historiography [9.43p].

METHODS. Studying metaphor as it appears in various linguistic and cultural contexts is
made possible by parallel texts. Though the languages change, the substance is always the same.
Each language's usual metaphors have developed differently as a result of individuals coining
similar or distinct terms in an effort to understand and make sense of their unique environment.
Analyzing the various metaphors employed in the two languages to express the same idea and
studying metaphor universality and variance in culture within a comparable linguistic context are
made possible by parallel texts. Target-source comparison is the typical method used in
descriptive translation studies to reconstruct the translational issues.

The most renowned translators in the nation, who possess a considerable flair and
knowledge of language and literature, have translated the chosen texts that are part of the
acknowledged literary canon. However, they are completely ignorant of CMT, as it was
frequently not even formulated at the time of their translations. However, their natural intuition
combined with their vast linguistic and literary expertise enable them to handle even the most
complex metaphorical nuances. The texts are the kinds that are regularly examined using close
reading techniques in university-level literary classes. It required closely analyzing the text and
identifying literary techniques like metaphors, which alludes to many ideas, aspects, or macro
metaphors that are prevalent throughout the work as a whole.

The study's typology of metaphors based on their application (transparency,
conventionalization, novelty)

We have paid special attention to three categories of metaphor for the purposes of this
study:

- Lexicalized metaphoric language phrases that are not transparent, or sleeping metaphors,
are those that have the potential to co-activate in specific textual contexts.

- Textual phrases that are based on experience and offer structural frameworks for the
text's interpretation are known as linguistically articulated conceptual metaphors (entrenched-
conventional and activated in the text).

- Novel creative metaphors: these have an induced metaphorical meaning that is only
applicable in a certain scenario.

RESULTS AND DISCUSSION. The first hypothesis holds that the target texts will be
longer than the source texts due to explication, paraphrasing, or redundancy and that the
normalization and simplification Olohan and Toury's law of growing standardization will result
in a greater type/token ratio in the former. Second, we assumed that explication, paraphrasing,
and metaphor loss would occur often. Thirdly, according to literary analysis conventions,
inventive metaphors would be prevalent and easily comprehensible in the target texts.
Ultimately, we thought that the target texts would not be appropriate for deep reading and study
and would lack the depth and diversity of metaphors found in the source texts. (Original
perspective) [5. 67p].
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Even while translation involves significant metaphoric dynamics and alteration, the final
numbers per category ultimately tend to be identical. Because of their similar cultural
backgrounds and the effects of globalization, many metaphors in translation have the same
mapping requirements in English and Bulgarian. This is consistent with previous research,
including Burmakova & Marugina’s study on metaphor translation in literary discourse,
Chervenkova’s analysis, which is similar to ours but limited to a single text, and Park’sanalysis
of metaphor translation in the short story genre [1. 527 — 533p]

Furthermore, because English is a language of seafarers and has more sea-related
vocabulary than Bulgarian, translations of one of the works (Heart of Darkness) often employ
standard terminology that is replaced by common words and phrases.

In literary discourse, the author's message is conveyed through translation despite
metaphors being lost owing to linguistic, cultural, or translator-related differences or preferences.
This is primarily because of the metaphor network that permeates the text and the translator's
ability to make up for "zero solutions," or the loss of a metaphor, by inserting a new metaphor
where the original one does not.

Based on Lemke's semantically-based theory of intertextuality, Swain finds similar
outcomes in her investigation of the intertextual perspectives of translating literary works into
metaphors.

Literary translators with years of expertise and reputation who translate highbrow works
are not subject to Toury’s rule of rising standardization. The research presented here shows that
adjustments toward generality are less common than shifts toward concretization.

Because lexicalized metaphors are more ingrained in language and culturally distinctive
than the other two categories, they undergo more changes than the former two. The most
innovative metaphors undergo the least amount of changes.

The hardest metaphors to interpret were those that were grammatical, foregrounded, and
culturally specific.

CONCLUSION. There are more lexicalized, sleeping metaphors in literary works than
there are unique metaphors. However, it turned out that our prediction—that a creative metaphor
would work well in the TT—was accurate. Ultimately, it turned out that our presumption that the
TT would be far worse than the ST and unfit for deep reading and analysis due to metaphor loss
was unfounded.
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DI(PARA-AMINOFENIL-1,3,4-OKSADIAZOLTION-2)GOSSIPOLNING SARATONGA
NISBATAN BIOLOGIK FAOLLIGINI NAZARIY BAHOLASH

Xurshidbek Eshqulov
magistrant, O‘zbekiston Milliy universiteti

Dilshod Mansurov
magistrant, O‘zbekiston Milliy universiteti

Dilnoza Ismailova
katta ilmiy xodim, O‘zbekiston Respublikasi Fanlar akademiyasi
O‘simlik moddalari kimyosi instituti

Hamza Toshov
katta o’qituvchi, PhD O‘zbekiston Milliy universiteti

Jalilov Mirjalol
magistrant, Brunel universiteti (Buyuk Britaniya)

Annotatsiya: Magqolada di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipolning saraton
kasalligiga nisbatan biologik faolligini AutoDosk Tools dasuri yordamida
o'rganish natijalari keltirilgan. Bu usul orqali birikmalarning biologik
faolligi nazariy baholangan.

Kalit so‘zlar: para-aminofenil-1,3,4-oksadiazoltion-2, Shiff asosi, Gossipol, Molekulyar
doking, saraton, ogsil, ligand, bog'lanish energiyasi.

TEOPUTUYECKAS OIIEHKA BUOJOTMYECKOW AKTUBHOCTH
AN (ITAPA-AMUWHO®EHNJI-1,3,4-OKCUIUA30JITUOH-2)
I'OCCHUIIOJIA ITPOTUB PAKA
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MarucTpaHT, HanmoHaneHbIi yHUBEpCUTET Y30eKHcTaHa
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MaructpanTt, HanmonanbeHblil yHUBEpCUTET ¥Y30€KHCTaHa

Junianosa Ucmaniosa
CTapLIMi HAY4YHbIN COTPYAHMK, IHCTUTYT XMMUU pACTUTENIBHBIX BELIECTB,
Axkanemun Hayk Pecniybnuku ¥Y30ekucran
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HanmonanbeHelil yHuBepcuTeT Y30€KucTaHa

JxkanunoB MupaxaJio
Maructpanr, bpynensckuii ynusepcutet (Benukobpuranus)
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AHHoTanms: B craTtbe npencTaBieHbl pe3yabTaThl H3yUECHUs IPOTUBOPAKOBON aKTUBHOCTH
1 (mapa-amuHOpeHu-1,3,4-0KCHIMA30THOH-2) TOCCUIIOJA C TOMOIIBIO
nporpamMbl ~ AutoDock  Tools. C mnomompio 3Toro Meroga Obuia
TEOPUTUYECKH OlLleHEHa OMOJIOTUYECKasi aKTUBHOCTh COSTMHEHUH.

KimroueBble mapa-amuHO(MeHun-134-okcazontuon-2, ocuHoBa  Iudda, Toccumon,
ciaoBa: MonekynsapHBIi JOKUHT, paK, JUTaH, SHEPTUs CBA3H.

THE THEORETICAL ASSESSMENT OF THE BIOLOGICAL ACTIVITY OF DI
(PARA-AMINOPHENYL-1,3,4-OKSADIAZOTION-2) GOXYPOL AGAINST CANCER

Xurshidbek Eshkulov
master student, National University of Uzbekistan

Dilshod Mansurov
master student, National University of Uzbekistan

Dilnoza Ismailova
Senior researcher, Institute of Chemistry of Plant Substances of the Academy of Science of the
Republic of Uzbekistan

Hamza Toshov
Senior lecturer (Phd), National University of Uzbekistan

Jalilov Mirjalol
master student, Brunel University (Great Britain)

Abstract: Signaling, centering and blocking devices are primarily responsible for
meeting the requirements for the safety and reliability of train movement.
Despite the fact that electromagnetic relays, widely used today in railway
automation and telemechanics systems, have first-class reliability, over time
there is a requirement that they give way to modern multifunctional and
highly reliable microelectronic devices. This article examines the economic
efficiency of introducing microelectronic encoders which replace mechanical
contact code transmitters.
Key words: integrated microelectronic code transmitter, material resources, technological
repair, warranty period, energy efficient.

Kirish. Molekulyar doking dasturi kimyoviy modda(ligand)larning virus ogsili bilan
bog'lanishi yoki yaqinliligini hisoblash orqali bog'lanish energiyasini aniqlashga asoslangan [1-
3]. Dastur ogsil va ligandning funksional guruhlarini hisobga olgan holda eng optimal fazoviy
strukturasini yaratish orqali bu ikki molekula o'rtasidagi o'zaro ta’sir energiyalari orqali
bog'lanish energiyasini hisoblaydi. Bog'lanish energiyasini aniqlash jarayoni quyidagi 2 ta asosiy
bosqichni 0'z ichiga oladi:

a) ogsil va ligandning konformatsiyasini yaratish

b) hosil bo'lgan konformatsiyaning bog'lanish yaqinligini aniqglash [4-5]

Bog'lanish energiyasi—oqsil va ligand o'rtasidagi o'zaro ta’sir kuchini aniqlash uchun
ishlatiladigan Molekulyar doking dasturining asosiy parametri hisoblanadi. Bog'lanish energiyasi
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virus ogsilining, ligand retseptori bilan bog'langanda sodir bo'ladigan energiya o'zgarishini
hisoblaydi va kilokaloriya(kkal/mol) yoki kilojoul(kJ/mol) larda ifodalaydi [6-7].

Olingan natijalar tahlili. Gossipolning para-aminofenil-1,3,4-oksadiazoltion-2 bilan
hosil gilgan Shiff asosining biologik faolligini Molekulyar doking dasturida aniglash maqgsadida,
hozirgi kunda havfli bo'lgan saraton kasalligi tanlab olindi va quyidagi natijalar olindi.

4 ) =,

1-rasm. Di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipol Shiff asosining saraton
virusi bilan bog'lanish konformatsiyasi

Yuqoridagi rasmlardan ko'rinib turibdiki, ligand ogsil tarkibidagi aminokislotalar bilan
bog'lanish hosil giladi.

Di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipol ~ Shiff asosi  bilan  vodorod
bog'lanishda ishtirok etgan hamda ishtirok etmagan saraton virusining ogsili tarkibidagi
aminokislotalar aniglandi.

1-jadval
Di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipolning oqsil va ligand o'rtasidagi
vodorod bog'lanishda ishtirok etgan va ishtirok etmagan aminokislotalar

T/r Sarton
1 bog'langan | bog'lanmagan
Aminokislotalar
2 SER130 ASP127
3 GLU242 SER126
4 GLU235
5 ASN239
6 VALI131
7 GLU136
8 ARG242
9 PHE246
10 LYSI120

Dastur ogsil va ligand sutrukturasining optimal fazoviy tuzilishini aniqlab, bog'lanish
mumkin bo'lgan va bog'lanish uchun minimal energiya talab qiladigan ogsil+ligand
konformatsiyasini hosil qiladi.

Ogsil va ligand o'rtasida yuzaga kelgan bog'lanish energiyasini — vodorod bog'lanish
energiyasi, Van-der-valls energiyasi, elektrostatik energiyasi hamda erish nergiyalari
qiymatlarining yig'indisi hosil giladi.
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Di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipol Shiff asosining saraton virusi bilan
hosil qilgan bog'lanish energiyasi(kJ/mol) Molekulyar doking dasturining AutoDock Tools
usulida aniqlandi. 2-jadval.

2-jadval
Di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipolning oqsil va ligand o'rtasidagi
bog'lanish energiyasi ( AG, kkal/mol)

T/r Saraton
1 -6.28
2 -5.26
3 -4.33
4 -3.74
5 -3.49
6 -3.37
7 -3.29
8 -1.99
9 -1.61
10 -0.61

Molekulyar doking dasturi ligandning ogsil strukturasi bilan bog'lanishini, bog'lanish
energiyasi eng kichik giymatlarga ega bo'ladigan 10 xil ogsil+ligand konformatsiyasini yaratish
bilan amalga oshiradi. Ligandning bog'lanish energiyasi qanchalik kichik bo'lsa, biologik
aktivligi shunchalik yuqori bo'ladi.

Xulosa. Gossipolning para-aminofenil-1,3,4-oksadiazoltion-2 bilan hosil qilgan Shiff
asosini Molekulyar doking dasturining AutoDock Tools usulida saraton virusiga bog'lab
o'rganildi. Bog'langan va bog'lanmagan aminikoslotar aniqlandi. Saraton virusi tarkibida
bog'langan aminokislotalar mavjudligini ko'rishimiz mumkin. 2-jadvalda keltirilgan ma’lumotlar
asosidida di(para-aminofenil-1,3,4-oksadiazoltion-2)gossipol ~ Shiff asosi saraton virusiga
nisbatan biologik faol ekanligini, bog'lanish energiyasining kichik giymatga ega ekanli bilan
tushuntiriladi.
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TEMIR YO‘L TRANSPORTIDA HARAKAT XAVFSIZLIGI TALABLARINING
BUZILISH HODISALAIRNING TAHLIL HAMDA INFRATUZILMA HOLATINI
KOMPLEKS BAHOLASH USLUBIYOTI
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mustaqil izlanuvchi, Toshkent davlat transport universiteti
Azam4579494(@mail.ru
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Abduraxmanova Kamola Abdunabiyevna
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Annotatsiya: Ushbu maqolada xorijiy tajribani o‘rganish maqsadida Xalgaro temir yo‘llari
ittifoqining (keyingi o‘rinlarda — XTY]I) temir yo‘l xavfsizligi holati bo‘yicha
navbatdagi hisoboti ko‘rib chiqilib, 2016-2021-yillarda XTYIga a’zo bo‘lgan
davlatlar temir yo‘l transporti harakat xavfsizligi talablarining buzilishi bilan
bog‘liq hodisalar tahlil qilindi. Poyezdlar harakat xavfsizligi buzilish
hodisalarining sabablari aniqlandi. Temir yo‘l transportida harakat xavfsizligini
ta’minlash bo’yicha muammolar aniqlanib, takliflar berildi.

Kalit so‘zlar: Xalqgaro temir yo‘l ittifoqi, harakat xavfsizligi, halokat, avariya, hodisa, xavfsizlik
darajasi, statistika.

AHAJIM3 COYYAEB HAPYIHIEHUS TPEBOBAHUI BE3ONACHOCTH
JABU/XKEHUS HA KEJE3HOAOPOXKHOM TPAHCIHHOPTE U KOMIIVIEKCHAS
OIEHKA COCTOAHUA UTHO®PACTPYKTYPbBI
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AHHOTaIII/Iﬂ: B nemax HU3YUCHUA 3apy6e>I<Horo OIIbITA B JAHHOM CTaThe paccMOTpPECH oqepenHoﬁ
OTYCT Memz[yHapoleoro COI03a KCJIC3HBIX AOPOr' O COCTOAHHU 0€e30IacHOCTH
JKCJIC3HBIX AOpPOT, NPOAHAIN3UPOBAHbI MHIHUACHTBI, CBA3AHHBIC C HAPYHICHHUEM
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TpeGoBaHui 0€30MacCHOCTH Ha TPAHCHIOPTE. Y CTAaHOBIICHBI IPUYMHBI HAPYIICHUH
0e30MacHOCTH JIBIKEHHUS TI0€3/10B. BbIsiBIeHbI mpobiemMbl  obOecredeHus
0€30MaCHOCTH JIBWJKEHUS Ha JKEJIE3HOJOPOXKHOM TpPAHCIIOPTE U BHECEHBI
MIPEIOKECHHUS.

KiaroueBbie ciioBa: MexayHapOIOHBI COIO3 IKEJIE3HBIX JIOPOT, OE30MacHOCTh JBMIKCHUS,
aBapusi, aBapusi, MPOKUCILIECTBUE, YPOBEHb O€30MaCHOCTH, CTATUCTHKA.

ANALYSIS OF EVENTS OF VIOLATION OF TRAFFIC SAFETY REQUIREMENTS
IN RAILWAY TRANSPORT AND COMPLEX ASSESSMENT OF INFRASTRUCTURE
CONDITION

Abdurakhmanov Azam
Independent researcher, Tashkent State Transport University
Azam4579494@mail.ru

Khusenov Utkir
PhD, Tashkent State Transport University
otkirxusenov(@mail.ru

Abdurakhmanova Kamola
Independent researcher, Kimyo International University in Tashkent
Kamola4578484(@mail.ru

Abstract: In order to study foreign experience, this article examines the next report of the
International Union of Railways on the state of railway safety. Incidents related
to the violation of transport safety requirements were analyzed. The causes of
train traffic safety violation incidents were determined. Problems of ensuring
traffic safety in railway transport were identified and suggestions were made.

Key words: International Union of Railways, traffic safety, crash, accident, incident, safety
level, statistics.

KIRISH

Prezidentimiz Shavkat Mirziyoyev temir yo‘l sohasini isloh qilish bo‘yicha ustuvor
vazifalar muhokamasi yuzasidan yig‘ilishida barcha temir yo‘l kesishmalarini tartibga olib,
fugarolar va harakat xavfsizligini ta’minlash bo‘yicha ko‘rsatma berdi [15]. Temir yo°‘l
kesishmalari, fugarolar va harakat xavfsizligini ta’minlash bo‘yicha xorijiy tajribani o‘rganish
magsadida Xalgaro temir yo‘l ittifoqi a’zo davlatlardagi holatni ko‘rib chiqamiz. XTYI temir
yo‘l transportini rivojlantirish sohasidagi muammolarni hamkorlikda hal etish magsadida temir
yo‘l kompaniyalarini birlashtirgan xalqaro tashkilot hisoblanadi. Ittifoqning asosiy vazifasi temir
yo‘l transportini dunyodagi eng ishonchli va ekologik jihatdan boshqga transportlardan
raqobatbardoshligini oshirishdir. Ushbu Ittifoq 1922-yilda xalgaro temir yo‘l tashishlarini
amalga oshirishda Evropa mamlakatlarining temir yo‘llari o‘rtasidagi munosabatlarni
birlashtirish va uyg‘unlashtirish magsadida tashkil etilgan [17].

ADABIYOTLAR TAHLILI VA TADQIQOT USULI

Transport sohasini rivojlantirish bo‘yicha olim va mutaxassislarni fikr va tavsiyalarini
o‘rganib chiqib, ular asosida tadqiqotimizni olib bordik.
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Transport sohasining yetakchi olim va mutaxassislarning fikricha, transport sohasining
rivojlanishni  zamonaviy axborot-kommunikatsiya tizimlarini joriy etish bilan harakat
xavfsizligini ta’minlash uchun muhim hisoblanadi [7, 8, 10, 11].

Temir yo‘l transporti to‘g‘risidagi qonunida temir yo‘l transportida harakat xavfsizligiga
doir talablar mavjud. Jumladan, temir yo‘l bekatlari, vokzallar va temir yo‘lning tashish jarayoni
bilan bog‘liq boshga bo‘linmalari hududlari, poyezdlar harakati amalga oshiriladigan hamda
manyovr va yuk ortish, yuk tushirish ishlari bajariladigan yo‘lovchilar platformalari va temir yo‘l
tarmogqlari o‘ta xavfli zonalar hisoblanadi va zarurat bo‘lganda atrofi o‘rab qo‘yiladi. O‘ta xavfli
zonalarda fuqarolarning bo‘lishi, bunday zonalarda ishlar bajarish, temir yo‘llar orqali yurish va
ularni kesib o‘tish qoidalari davlat temir yo‘l transportini boshgarish organi tomonidan
belgilanishi ko‘rsatib o‘tilgan [1].

NATIJALAR VA ULARNING MUHOKAMASI

Xorijiy tajribani o‘rganish maqsadida, XTYI temir yo‘l xavfsizligi holati bo‘yicha
navbatdagi hisobotini tahlil qiladigan bo‘lsak, 2021-yil temir yo‘l transporti sohasidagi
tashuvchilari faoliyatiga pandemiya sabab bo‘lgan holatlar ta’sir ko‘rsatgan ikkinchi yil bo‘ldi.
Poyezd ishlari hajmi pandemiyadan oldingi ko‘rsatkichlarga yaqinlashdi, biroq davomli
lokdaunlar va xodimlar uchun masofaviy ish tartibi yo‘lovchilar oqimining tiklanishiga yordam
bermadi.

2021-yilda yirik ofatlar ro‘y bermadi, natijada XTYI statistika yuritish davridagi
yillardagi eng kam qurbonlar soni gqayd etildi. 2022-yilda o‘zining faoliyatining 100 yilligi
munosabati bilan XTYI jiddiy hodisalarning oldini olish uchun foydalanishi mumkin bo‘lgan
ma’lumotlarni taqdim etgan holda o‘zining temir yo‘l xavfsizligi holati to‘g‘risidagi 16-
hisobotini e’lon qildi.

XTYI 2006-yildan beri tegishli ma’lumotlar bazasini yuritib kelmoqda. Ushbu bazani
shakllantirishda ishtirok etgan temir yo‘l ma’muriyatlari soni 2007-yildan 2022-yilgacha ikki
baravar ko‘paydi. Oxirgi 4 yil ichida yana 11 ta temir yo‘l sohasidagi kompaniyalar bu
tashabbusga qo‘shildi. Ushbu hisobot quyidagi 31 ta mamlakat temir yo‘l ma’muriyatlari
tomonidan taqdim etilgan ma’lumotlar asosida tahlil gilingan: Avstriya, Belgiya, Bolgariya,
Buyuk Britaniya, Vengriya, Germaniya, Gresiya, Eron, Irlandiya, Ispaniya, Italiya, Kanada,
Kosovo, Litva, Lyuksemburg, Niderlandiya, Norvegiya, Polsha, Portugaliya, Koreya
Respublikasi, Ruminiya, Saudiya Arabistoni, Slovakiya , Sloveniya, Turkiya, Finlyandiya,
Fransiya, Xorvatiya, Chexiya, Shveysariya va Shvesiya.

Ushbu tahlillarda ko‘rib chiqilayotgan so‘ngi 6 yillik davrning barcha yillarida ma’lumot
tagdim etgan tashkilotlar “doimiy” ishtirokchilar guruhiga kiradi, qolganlari “yangi”
ishtirokchilar guruhiga kiradi. Keyingilariga ya’ni, so‘ngi qo‘shilganlar Bolgariya, Litva, Kosovo
va Saudiya Arabistoni temir yo‘l idoralari kiradi.

Jiddiy hodisalarning dinamikasi tahlili shuni ko‘rsatmoqdaki, XTYI ma’lumotlariga
ko‘ra, jiddiy hodisalarga kamida bitta harakat tarkibini harakatlanuvchi qismi bilan bog‘liq
hodisalardir, natijada kamida bitta o‘lim yoki jiddiy jarohatlar, infratuzilmaga, harakat tarkibiga
yoki atrof-muhitga 150 ming yevrodan ortiq zarar yetkazilishi, shuningdek, poyezdlar harakatida
uzoq (6 soatdan ortiq) uzilishlarga sabab bo‘lganlar hodisalar kiradi (depolar, omborlar va
ta’mirlash korxonalari hududida sodir bo‘lgan hodisalar bundan mustasno).

2006-yildan 2014-yilgacha yillik jiddiy hodisalar soni deyarli 25% ga kamaydi. 2016—
2019-yillarda ushbu ko‘rsatkichning davom etishi qayd etildi. 2020-yilda “doimiy” ishtirokchilar
guruhida bu ko‘rsatkich minimal bo‘lib chiqdi. Biroq, 2021-yilda 1709 tagacha o‘sish kuzatildi,
bu 2019-yilga nisbatan pastroq hisoblanadi (1-rasm).
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davlatlarda sodir bo‘lgan jiddiy

M “Doimiy” ishtirokchilarda H “Yangi” ishtirokchilarda

I-rasm. Ikki guruh mamlakatlar uchun jiddiy hodisalar dinamikasi: “doimiy” va “yangi”
ishtirokchilar

2021-yilda vafot etganlar soni 875 kishi tashkil qilib, 2019-yilga nisbatan 9% ga kamroq
bo‘lgan (1-jadvalda Bolgariya, Litva va Kosovodan tashqari 28 ta mamlakat ma’lumotlari
hisobga olingan). Temir yo‘l texnikasi bilan bevosita bog‘liq bo‘lgan hodisalarda (poyezdlar
to‘qnashuvi, harakat tarkibini relsdan chiqib ketishi, yong‘in va manyovr operatsiyalari)
qurbonlar soni, asosan, yirik to‘gqnashuvlar va harakat tarkibini relsdan chiqib ketishlari
bo‘lmagani sababli 39% ga kam bo‘ldi. Kesishmalarda (o‘tish joylari) halok bo‘lganlar soni 14%
ga, urib ketish natijasida o‘lganlar soni 5% ga kamaygan.

1-jadval
2019-2021 yillarda temir yo‘llarda halok bo‘lganlar sonini taqqoslash tahlili
2019 2020 2021 | O¢‘zgarish, %

Poyezd jabrlanuvchini urib yuborishi yoki
vagondan tushib ketishi 618 606 585 -5
(kesishmalardagi hodisalar bundan mustasno)
Kesishmalarda sodir bo‘lgan hodisalar 315 239 270 -14
Boshqalar
(poyezdlar to ‘qnashuvi, rels izidan chiqib ketish, 33 34 20 -39
yvong ‘inlar, manevrlar paytida hodisalar)

Xalgaro temir yo‘l xavfsizligi indeksi (UIC Safety Index) hodisalar sonining o‘rtacha
og‘irligi sifatida aniqlanadi, yo‘lovchilar yoki temir yo‘l xodimlari soni, ichki sabablarga ko‘ra
sodir bo‘lgan voqealar natijasida halok bo‘lganlar temir yo‘llarni kesib o‘tish (piyodalar)
qoidalarini buzish natijasida va tashqi sabablarga ko‘ra halok bo‘lganlar sonidan ko‘proqdir.

2016-2019-yillarda xavfsizlik indeksi yaxshilandi, ammo 2020-yilda poyezdlar ishining
pasayishi tufayli kutilgan natijalar tasdiqlanmadi. Biroq, berilgan xavfsizlik indeksi (1 poyezd-
km uchun hisoblashda) 2020 va 2021-yillarda hali ham 2019-yilga nisbatan yuqori edi. (2-rasm).
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2-rasm. XTYIning “doimiy” ishtirokchilar guruhidagi xavfsizlik indeksining dinamikasi

Tashqi sabablar oqibatida jiddiy hodisalar soni 2016-yilda 1662 tadan 2020-yilda 1238
taga kamaydi, lekin 2021-yilda esa 1337 tagacha oshdi. Shu munosabat bilan 2020-yilda 346 ta
hodisa va 2021-yilda 372 ta hodisaga ichki sabablar bilan bog‘liq jiddiy hodisalarning ko‘payishi
xavotir uyg‘otadi. 2019-yil bu ko‘rsatkich 308 hodisani tashkil etgan edi.

Pandemiya sabab bo‘lgan cheklovlarning ta’siri 2020-yilning II-choragida poyezdlar
harakatining 20% ga pasayishiga olib keldi. 2020-yil mart va aprel oylarida jiddiy hodisalar
sonining keskin kamayishi kuzatildi, ushbu vaziyat birinchi lokdaun davriga to‘g‘ri keladi.
Biroq, 2020-yil iyun-sentyabr oylarida 2019-yilning shu davriga nisbatan bunday hodisalar soni
juda ko‘payishi xavotirlidir, shunga o‘xshash hodisalarni ko‘payish xolati 2021-yil iyundan
dekabrgacha ham sodir bo‘ldi (3-rasm).
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2020-YIL 2021-YIL
Poezd ishi, poezd-km Jiddiy hodisalar

3-rasm. 2020 va 2021-yillarning poyezdlar ishlaridagi o‘zgarishlar va jiddiy hodisalar soni oylar
kesimidagi dinamikasi, 2019-yilning shu oylariga nisbatan 100% bazaviy daraja sifatida gqabul
qilingan

Asosiy xavfsizlik ko‘rsatkichlari bo‘yicha statistika o‘rganadigan bo‘lsak, “doimiy”
ishtirokchilar guruhidagi jiddiy hodisalar soni 8% ga 2021-yilda
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2020-yilga nisbatan oshdi, ammo 2016-2020-yillarga nisbatan o‘rtacha qiymatda 5% ga
pasaygan.
4-rasmda xavfsizlik indeksidagi o‘zgarishlari ko‘rsatilgan bo‘lib, 2019-yilgi “doimiy”
guruh uchun 2016-yilgi bazaviy yilga nisbatan jiddiy holatlar soni va o‘lganlar soni.
120
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Jiddiy hodisalar soni Indeks GSI = O'lganlar soni

4-rasm. GSI indeksining o‘zgarishlari, “doimiy” ishtirokchilar guruhidagi temir yo‘llarida jiddiy
hodisalar va ushbu hodisalarda olim holatlari tahlili

2021-yilda jiddiy hodisalarning katta qismi poyezdlarning odamlar bilan to‘qnashuvi
(urib yuborishi) bilan bog‘liq 58,3% ga, shu jumladan kesishmalarda 9,1% ga va ulardan
tashqarida 49,2% ga to‘g‘ri kelmoqda. Poyezdlarning begona jismlar (to‘siglar) bilan
to‘qnashuvi 24,8% jiddiy hodisalarga sabab bo‘lgan bo‘lib, jumladan, 17,8% kesishmalarda va
7% ulardan tashqarida sodir bo‘lganligini ko‘rishimiz mumkin. Harakat tarkibini rels izidan
chiqib ketish hodisalari 8,5% ni, poyezdlar to‘qnashuvi 1,2% ni tashkil qilgan. Qolgan hodisalar
odamlarning vagondan tushib ketishi (1,8%), manyovr operatsiyalari vaqtida (4,1%), yong‘inlar,
kontakt tarmog‘i yoki rels orqali elektr toki urishi, harakat tarkibining o‘z-o°‘zidan ketib qolishi
bilan bog‘liqdir. 2-jadvaldan ko‘rinib turibdiki, jiddiy hodisalarning 78% dan ortig‘iga tashqi
omillar, jumladan, tashqi begona subyektlarning harakatlari (75,4%) sabab bo‘lgan.

2-jadval.
2021-yildagi hodisalar sabablari
Sabablari Hodisalar turi Ulishi, %
Ruxsatsiz kirish 447
Kesishmalarda transport 18,0
Uchinchi tomon / begona VOSl,t alari -
. shaxslar — 75.4% Kes1§hmalarda plyodeqa? 9,2
Tashqi — 78,2% Temir yo‘l korxonalarining 2,2
ochiq hududidagi piyodalar
Boshqalar 1,3
Atrof-muhit va ob-havo | Atrof muhit 2.4
sharoiti — 2,9% Ob-havo sharoiti 0,5
Ichki — 19,9% Infratuzilma — 4,0% Yo'l 2,5
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Elektr ta'minoti tizimi 1,1
Boshgqalar 0,3
i Harakatlanish qismi 2,1

Harakat tarkibi — 4,19
arakat tarkibi — 4,1% Boshgalar 2,0
Yo‘l xo‘jaligi xodimlari 1,4
Ekspluatatsiya qiluvchi va 2,0

temir yo‘llarni

Inson omili (temir yo‘l ..
( Y avtomatlashtirish va

va pudrat tuzilmalari

odimlari) — 10,3% telemexanika tizimlari
X — ,J /0

xodimlari
Poyezd mashinistlari 2,4
Boshgalar 4,4
Yo‘lovchilar 1,4
Foydal ilar — 1,59 ‘
oydalanuvcilar — 1,5% Boshaalar 0.1
Sabablari aniqlanmagan 1,9

2020-yil SOVID-19 pandemiya sababli cheklovlar tufayli noodatiy yil bo‘ldi, bu jiddiy
hodisalar statistikasining yaxshilanishiga olib keldi. Biroq, 2021-yilning natijalariga ko‘ra salbiy
tomonga o‘zgarishlar kuzatildi. 2016-yildan 2021-yilgacha bo‘lgan jiddiy hodisalar dinamikasi
3-jadvalda ko‘rsatilgan.

3-jadval.
2016-yildan 2021-yilgacha bo‘lgan jiddiy hodisalar dinamikasi

Ko‘rsatkich 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Jiddiy hodisalar soni 2006 | 1971 1928 1726 | 1623 1765
1 million poyezd-km uchun jiddiy 0,44 0,42 0,41 0,36 0,37 0,38
hodisalar soni
Jabrlanganlar bilan jiddiy hodisalar soni 1718 1688 1627 1417 1292 1381
1 million poyezd-km uchun qurbonlar 0,37 0,36 0,34 0,30 0,30 0,29
bilan jiddiy hodisalar soni
Jabrlanganlar soni 2119 1919 1915 1625 1433 1510
1 million poyezd-km ga jabrlanganlar 0,46 0,41 0,40 0,34 0,33 0,32
soni
O‘lganlar soni 1181 1086 1081 966 905 897
1 million poyezd-km uchun o‘lganlar 0,26 0,23 0,23 0,20 0,21 0,19
soni
Poyezd ishi, million poyezd-km 4610 | 4726 | 4757 | 4788 | 4353 4700

Hodisalarning turlari bo‘yicha tagsimlasak, 2021-yilda jarohat olganlar bilan harakat
tarkibining to‘qnashuvi (shu jumladan kesishmalarda, o‘tish joylarida) bilan bog‘liq hodisalar
58% ni va begona jismlar (to‘siglar) bilan to‘qnashuvlar25% ni tashkil etgan. Harakat
tarkiblarini rels izidan chiqib ketish ulushi 9% ni, manevr operatsiyalari bilan bog‘liq 4% ni,
poyezdlardan tushib ketishlar 2% ni, poyezdlarning to‘qnashuvi 1% tashkil qilgan.

2021-yilda jiddiy jarohatlar va o‘lim holatlari o‘rtasidagi nisbati 41 tani tashkil etib va
59% ni, shu jumladan yo‘lovchilar uchun 83 va 17% ni, xodimlar uchun 63 va 37% ni, tashqi
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subyektlar uchun 38 va 62% tashkil gilgan. O‘lim holatlarining 59% va og‘ir jarohatlarning 41%
golgan ulushiga to‘g‘ri keladi.

Jiddiy hodisalarning ro‘y bergan hududi bo‘yicha tagsimlanishi 2021-yilda magistral
liniyalar va kesishmalarda sodir bo‘lgan hodisalar ulushi 2016-2020-yillardagi o‘rtacha
ko‘rsatkichlarga nisbatan oshganligini ko‘rsatadi, bu ma’lumotlarni 5-rasmda ko‘rishimiz
mumkin.
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5-rasm. Jiddiy hodisalarni ro‘y bergan hududi bo‘yicha taqqoslash tahlili

Kesishmalarda baxtsiz hodisalar soni tartibga solinadigan va tartibga solinmagan
kesishmalari to‘g‘risidagi ma’lumotlarni alohida taqdim etish imkoniyati yo‘qligi sababli Kanada
temir yo‘l operatorlarining ma’lumotlarini hisobga olmagan holda 6-rasmda keltirilgan. 2019-
yilda temir yo‘l kesishmalarida sodir bo‘lgan hodisalar soni barqaror bo‘lib qoldi, 2020-yilda esa
hodisalar kamaydi, ammo 2021-yilda oldingi darajaga qaytdi. 2016-yildan 2020-yilgacha
tartibga solinmagan kesishmalarida baxtsiz hodisalar soni kamaydi, lekin 2021-yilda yuqoriga
o‘sish kuzatildi.

Strelkali o‘tkazgichlar va
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== Tartibga solinadigan kesishmalardagi hodisalar soni
e Tartibga solinmagan kesishmalardagi hodisalar soni

6-rasm. 2016 va 2021-yillarda kesishmalaridagi jiddiy hodisalar bo“yicha tahlili
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Qurbonlarning aksariyati yo‘lovchi va yuk poyezdlarining urib ketishi bilan bog‘liq
bo‘lib, 2021-yilda mos ravishda yo‘lovchi poyezdlari 71% ni va yuk poyezdlari 22% ni tashkil
etdi. 2020-yilda nisbatan o‘zgarib, pandemiya sabab lokdaun va odamlarning harakatlanishiga
cheklovlar tufayli yo‘lovchi poyezdlari uchun 55% ni va yuk poyezdlari uchun 36% ni tashkil
etgan. Ammo 2019-yilda yo‘lovchi poyezdlarining ulushi 62% ni tashkil etgan bo‘lib, bu 2021-
yilga nisbatan past ko‘rsatkich hisoblanadi.

Poyezdlar harakati hajmi 2016-yildan 2019-yilgacha oshdi, ammo pandemiya hamda
cheklovlar tufayli 2020-yilda poyezdlar harakati hajmi kamaygan. Ko‘pgina temir yo‘l
kompaniyalari poyezdlar sonini kamaytirishga majbur bo‘lishdi. 2021-yilda esa poyezdlar ishini
hajmi 2016-yil darajasiga asta sekin tiklandi.

2006-yildan beri XTYIga ma’lumotlar bergan temir yo‘llardagi jiddiy hodisalar soni
2016-yildagi 2006 ta hodisadan 2020-yilda 1584 taga yoki 21% ga kamaydi. Biroq, 2021-yilda
8% ga o‘sish kuzatilganligini ko‘rishimiz mumkin.

2021-yilda qurbonlar soni oldingi yil nisbatan 59 kishiga ko‘paygan, biroq ayni paytda
2021-yil 2006-yildan buyon o‘lganlar soni bo‘yicha ikkinchi o‘rinda bo‘lib, 2016-yilga nisbatan
32% ga kamayganligi qayd etildi.

Ichki sabablar bilan bog‘liq hodisalar soni 2017-yildan 2019-yilgacha kamaygan
bo‘lsada, 2020 va 2021-yillarda ko‘paygan, tashqi sabablar bilan bog‘liq jiddiy hodisalar 2019-
yilda 2018-yilga nisbatan 12% ga kamaygan, 2020-yilda esa xuddi shunday 12% ga
kamayganligini hamda 2021-yilda 8% ga o‘sganligini ko‘rishimiz mumkin. Ichki sabablarga
infratuzilmadagi nosozliklar, harakat tarkibi, inson omillarining ta’siri va temir yo‘l
xizmatlaridan foydalanuvchilarning xatti-harakatlari kiradi. Tashqi omillar sifatida begona
shaxslarning xatti-harakatlari, ob-havo ofatlari va atrof-mubhit ta’siri hisobga olinadi.

Tashqi sabablar tufayli jarohat olganlar soni 2021-yilda 7% ga oshdi, biroq 2016-yilga
nisbatan 23% ga kam qayd etilgan. 2021-yilda ichki sabablar tufayli jarohat olganlar soni 2020-
yilga nisbatan 23% ga kamaygan bo‘lib va 2016-yilga nisbatan 5% ga kamayganligini
ko‘rishimiz mumkin.

2021-yilda tashqi omillarning ulushi barcha jabrlanuvchilarning 92% ni va halokatli
holatlarning 96% ni tashkil etdi. Tashqi sabablarga ko‘ra jabrlanganlarning 62% hayotga mos
kelmaydigan jarohatlar olib, o‘lim holatiga olib kelgan. Ichki sabablarga ko‘ra jabrlanganlarda
bunday jarohatlar 65% holatlarda sodir bo‘lgan.

2021-yilda ichki sabablarga ko‘ra jiddiy hodisalar sonining o‘sishi davom etib, ularning
soni ko‘rib chiqilayotgan so‘ngi 6 yillik davrda eng yuqori natija qayd etilgan. 2019-yildan
2020-yilgacha hodisalar soni uchta ichki sabab xususiyatlarga ko‘ra ko‘paydi. Jumladan, harakat
tarkibidagi  nosozliklari, inson omillarining ta’siri va temir yo‘l xizmatlaridan
foydalanuvchilarning xatti-harakatlari. 2021-yilda o‘sish uchta sababga ko‘ra qayd etildi.
Jumladan, harakat tarkibidagi nosozliklari, infratuzilma nosozliklari, bu esa eng xavotirlisidir,
temir yo‘l xizmatlaridan foydalanuvchilarning xatti-harakatlari.

Ichki sabablarga ko‘ra jabrlanganlarga kelsak, 2021-yilda ularning soni 2016-yildagi
ko‘rsatkichning uchdan bir qismini tashkil etadi. Hodisalarning soni va jabrlanganlar o‘rtasida
mutanosib bog‘liglik yo‘q, chunki ba’zi hodisalar ko‘p sonli qurbonlar bilan bo‘lgan, masalan,
2016-yilda. 2021-yilda bitta poyezd to‘qnashuvi natijasida 10 kishi jabrlandi, ulardan uchtasi
halok bo‘lgan. Yana bir vogeada ikki temir yo‘l korxonasi xodimi halok bo‘lgan. Vogealarning
26% da bittadan jarohat olganlar bo‘lgan bo‘lib, 73% hodisalarda jarohat olganlar bo‘lmagan
[16].

O‘zbekiston Respublikasi Prezidentining 2020-yil 22-iyundagi PQ-4756-son qarorining
O‘zbekiston Respublikasining xalqaro shartnomalar va xalqgaro tashkilotlarga a’zolik bo‘yicha
majburiyatlarni bajarishga mas’ul davlat organlari va boshqa tashkilotlar ro‘yxatiga asosan
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“O‘zbekiston temir yo‘llari” AJ Mustaqil Davlatlar Hamdo‘stligiga a’zo davlatlarning temir yo‘l
transporti bo‘yicha kengashi hamda Temir yo‘l hamkorlik tashkilotiga a’zosi hisoblanadi.
Mazkur qarorda “O°‘zbekiston temir yo‘llari” AJ xalqaro tashkilotlar bilan o‘zaro hamkorlik
qilish hamda xalgaro shartnomalar doirasidagi O‘zbekiston Respublikasining vakolatli organi
deb belgilangan [2]. Yuqoridagi kengashlarda qabul qgilingan normativ texnik hujjatlar harakat
xavfsizligiga to‘g‘ridan-to‘g‘ri bog‘liq bo’lib, lekin ushbu gabul gilingan normativ hujjatlar
rasmiy e’lon qilinmangiligini va tanishtirilmaganligini ko‘rishimiz mumkin. Vazirlik va
idoralarga qarashli shoxobcha temir yo‘llari yuqoridagi kengash va tashkilotlar tomonidan gabul
qilingan normativ texnik hujjatlardan foydalanishi va o0z vaqtida tanishtirilmagan.

XULOSA

XTYlga a’zo davlatlar temir yo‘l transportida harakat xavfsizligining buzilishi hodisalar
tahlili so‘ngi yillar ma’lumotida hodisalarning sabablari aniqlandi. Shulardan kelib chiqib,
transport sohasini takomillashtirish borasida bugungi kunda quyidagi tadbirlarni birinchi
navbatda bajarish zarur:

temir yo‘l transportida jiddiy hodisalarni sodir bo‘lishiga yo‘l qo‘ymaslik uchun hamda
harakat xavfsizligini ta’minlash maqsadida temir yo‘l infratuzilmalari, harakat tarkiblarini
ta’mirlash sifatiga alohida e’tibor qaratish, ta’mirlash texnologik jarayonlari talablariga qat’iy
amal qilish, texnik vositalarini muntazam reja asosida komissiyaviy oylik ko‘rikdan o‘tkazish
lozim;

sanoat korxonalari va tashkilotlarining boshqaruv tuzilmasi hamda shtat jadvalini hisobga
olinib, temir yo‘l infratuzilma obyektlarini komissiyaviy oylik ko‘rigini o‘tkazish texnologiyasi
ishlab chiqish;

temir yo‘l transportida harakat va tashishlar xavfsizligi talablarining buzilishi bilan
bog‘liq hodisalarga olib kelishi mumkin bo‘lgan texnik jihatdan tartibga solish sohasidagi
normativ hujjatlar talablarini bajarmasligini hisobga olgan holda infratuzilmalarni holatini
kompleks baholash uslubiyoti takomillashtirish.
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Ceromus AQO «Y30ekHCTOH TeMHUp Wymnapu» MpeaycMaTpUBaeT
pa3paboOTKy KOMIUIEKCHOTO —COKpAIICHHS PACXOAOB U IOIyYEHHUE
JI0XO0/I0B npu JKCIUTyaTaIluu MaloJesITeNbHbIX CTaHIIHMA.
YMeHbIIeHHEe 00heMa TIEPEBO30K MPUBOIUT K YBEITUYCHUIO YICITBHBIX
pacxo/0oB TOILJIMBA Ha MaHEBPOBYIO padoTy. B cratbe ans pemeHus
JAHHOTO BOIpOCa TpeIaraeTcsl WCKIIYATh W3 pabOThl  OJHH
MaHEBPOBBIi ToKOMOTHB UMD-3, MaKCUMalIbHO YIUIOTHUB, IPU 3TOM,
rpadUK MaHEBPOBBIX TICPEABMIKCHHI OCTABIIETOCS JIOKOMOTHBA.
[IpousBeneHbl pacueTbl TMoOKazaTesneld padoThl CTaHIMH «A» U
ompezeneHa 3pPEeKTUBHOCTD MPeIaraeMoil TEXHOJIOTUN PAOOTHI.
MaHeBpOBBIil TOKOMOTHB, MOAbE3AHON MYTh,00beM PabOThl CTAHIIHH,
3¢ (HEeKTHBHOCTh,  KOI(PPUIMEHT  HCIOJB30BAHUS  MAaHEBPOBOTO
JIOKOMOTHBA.

EFFECTIVENESS OF REPLACING TWO SHUNTERING LOCOMOTIVES INTO ONE
DURING A DECLINE IN TRANSPORTATION VOLUME
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Today JSC "Uzbekiston temir yullari" provides for the development of
a comprehensive cost reduction and income generation in the operation
of low-power stations. A decrease in the volume of traffic leads to an
increase in the specific fuel consumption for shunting work. In order to
solve this issue, it is proposed to exclude one ChME-3 shunting
locomotive from operation, while compacting as much as possible the
schedule of shunting movements of the remaining locomotive. and the
effectiveness of the proposed work technology is determined.

Shunting locomotive, access road, station work volume, efficiency,
utilization factor of shunting locomotive.
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3a mocnennue Toabl B PecrmyOnmke Y30ekucTaH —OCYIIECTBIIEHBI MaciuTaOHBIC
MEpPONPUITHS, HAPaBJICHHbIC HA pa3BUTHE CEPHI TPAHCIIOPTA U TPAHCIIOPTHBIX KOMMYHUKALIUH,
oOecrieyeHne BBICOKOTO YPOBHSI O€30MAaCHOCTH II€PEBO30K, COBEPIICHCTBOBAHHE CHUCTEMBI
yhnpasieHuss B cdepe TpaHCIOpPTa, MOJATOTOBKY KBaIU(UIIMPOBAHHBIX CHEIUAIUCTOB IS
OTpAacIIH.

B cootBerctBHu ¢ [locranoBnenuem IIpesuaenta Peciybnuku Y30ekucran ot 13 sHBaps
2017 roga NellII-2727 «O mepax mo peanu3aluy MHBECTULMOHHOTO MpoekTa «MoaepHu3anus
AQO «llaprynpkyMup» ¢ JOBEAEHHEM MPOEKTHON MOIHOCTH 10 900 ThIC. TOHH KAMEHHOTO YIS
B roa»[ 1] 3a MUHYBIIKME TPU roj1a HA MPEAIPUATHN TPOU3BEACHBI KATUTAIbHBIE CTPOUTENbHBIC U
PEMOHTHBIE PabOThl, PEKOHCTPYHUPOBAHBI CTapble 11€Xa, BO3BOASTCS HOBBIE. DTO BCE MPHUBEIIO K
YMEHBIIICHUI0 00beMa paboThl cTaHuu «A» (puc. 1).

2021
2020
4 B Ot4er
=
: 2019
H JInan
2018

0 200 400 600 800 1000
Iorpy3ska, Baron/cyTku

Puc. 1. lunamuika uaMeHeHus: 00beMa MOTpy3KH CTAHITUU «A»

Ananu3 mokaszan, 4to no cpaBHeHHto ¢ 2018 rogom B 2021 romy o0beMm Morpysku
cHu3miuchk Ha 87% (ot 857 Ha 456 Baronos). B 2021 roxy npu HopMme morpy3ka 550 BaroHoB
(dakTHYeCKOE BBIIIOJHEHHUE MOIPY3KU COCTaBUIIO 456 BaroHOB.

OB30P JIUTEPATYPBI U METOJbI UCCJIEJJOBAHUSA

[IpoGnema HSKOHOMHH TOIUIMBHO-3HEPTETUYECKUX PECYPCOB HA JKEJIE3HOAOPOKHOM
TPaHCHOPTE MPUBIEKAET K cede ocoboe BHUMaHKEe. OTHUM U3 UHCTPYMEHTOB, CLIOCOOCTBYIOLINX
MOBBIINIEHUIO KadecTBa W 3(PPEKTHBHOCTH IIAHUPOBAHUS WM YIPABICHHS TEXHOJIOTUYSCKUMHU
IIpoleccaMy Ha CTaHIMAX, a TAaKXKE HAWIydlleMy MCIOJIb30BAaHUK) MAHEBPOBBIX CPEACTB U
YCTPOMCTB SIBIISIETCA ONEPATUBHOE PETyIUPOBAaHNE MAHEBPOBBIMH JIOKOMOTHBAMH, OCOOEHHO ITPH
uX OOJBIIOM KOJIMYECTBE HA CTAHLIUH.

ITpu mMaHeBpax HapsAy ¢ PKOHOMHMEHW BPEMEHHU, HEOOXOIUMO COKpaIlaTh U PacXojsl Ha
TOIJIMBO. DTa CTaThsl PacxoJOB 3aHMMAaeT BTOPOE MECTO IOcCie 3apadOTHOU IUIAThI, MOATOMY
pa3paboTKa Mep ¥ peKOMEH AN 10 YKOHOMHUH TOITHMBA Beeraa 3¢ (HeKTUBHA.

B mnocnennue roapl Ha kene3Hbix Joporax CHI' ocymiecTBisitoTcst MacmTaOHbIE
MEpOIPUATHS, HANpaBICHHbIE HA Tepexoi] K (OPMHUPOBAHUIO IMOE3J0B IO TBEPABIM HHUTKAM
rpaguka [2-7]. Ha naHHOM mepexoJHOM HTale BO3pACTalOT AKCIUTyaTal[MOHHBIE PACXOJbl,
CBSI3aHHBIE C TepepabOTKOM BaroHOB Ha CTaHIUAX, OPTaHU3allMe MaHEBPOBOW PabOTHI | JIp.
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Takum 00pa3oM, HEOOXOIUMOCTh COKpAIIEHHUs 3aTPaT HAa TU3EIHHOE TOIUIHBO TpeOyeT
Oe30TnaraTenbHOro Havana padboT 1Mo pa3paboTKe ¥ BHEAPCHUIO TEXHIYECKH 000CHOBAHHBIX HOPM
BPEMEHH M pacxoja TOIUIMBa HAa MaHEBPOBYIO paboOTy M ONTHMH3ALUU PEryJIHpPOBaHUS
pe3epBHOTO Ipodera MaHeBPOBBIX JIOKOMOTHBOB.

CerogHs ydYeHBIMH M CIELUAIUCTAMH >KEJIE3HOJOPOKHOTO TPAHCIOPTAa IMPOBOAUTCS
OoutpIast paboTa 1Mo COBEPIICHCTBOBAHHIO METO/IOB BBIITOJHEHNUS Pa3IMYHBIX BUIOB MaHEBPOBOM
paboTel u pa3paboTKe TaKOil TEXHOJIOIMH MAaHEBPOB, IPH KOTOPOW OBl YUUTHIBAIHUCH
NOTCHIHABHBIE BO3MOXXHOCTH MAaHEBPOBBIX CPEICTB M YCTPOWCTB, a TaKXKe IOCTHKCHUS
COBPEMEHHOM TEOpHH M MPAKTUKU Hayku. OHAKO, BCE 3TH padOThl B OCHOBHOM HAaIlpaBJIEHBI K
3G QEeKTUBHON SKCIUTyaTallud OJHOTO MAaHEBPOBOTO TEIUIOBO3a, 3aMEHY MAaHEBPOBBIX
JIOKOMOTHBOB JIOKOMOOWJISIMH, COKPAILICHUIO BPEMEHH BBIIIOJHEHUSI MAaHEBPOBBIX OINEpaluii 3a
CUeT pa3BUTHA CTaHIWM, YIy4dIIEHHS CXeM MX IYyTeBOTO pa3BUTHI M 000pYyIOBaHHS
COBPEMEHHBIMU CPEICTBAMU aBTOMATUKH U TeleMexaHuKu [8-15].

Ha ocHoBe ananu3za ornbita pabOThI JKEJIE3HBIX IOPOT M TPYIOB YUEHBIX, MOJKHO CJ/IENaTh
BBIBOJI, YTO IpoOJieME pecypcocOEepekeHHsl Ha JKEIE3HBbIX JOoporax Kak B OJMKHEM, Tak U
B JaJbHEM 3apyOeKbe yHeNseTcs JOCTaTOYHO Oouibinoe BHUMaHue.OIHAKO, HCCIEAOBAHMUS 110
UCKJIFOUEHHUIO OJHOTO M3 MaHEBPOBBIX JOKOMOTHMBOBB YCIOBHSIX Cllaja 0oObeMa MEpeBO30K Ha
OCHOBE TEXHHKO-IKOHOMHUYECKIX PAacueTOB BBIIOIHEHBI B HEIOCTATOYHON Mepe.

[TpoomKUTETFHOCTh TEXHOIOTHIECKUX OTEpAIMid 0 BBIOJHEHUIO MAaHEBPOBBIX PadoOT
MOXXHO ONpeAenuTh coriacHo [16]. Ha ocHOBe NOJy4eHHBIX IaHHBIX MOXKHO HOCTPOUTH
CYTOYHBIH MIaH-TpaduK padOThI CTAHIIUU M OTIPEICITHUTD €T0 MOKA3aTeIu:

1. I'py30Boii mpoCTO — 3aTpaThl BPEMEHH, MPUXOAALIMECS HA OHY TPY30BYIO OIIEpaIIHIO,

t ZUI’” (1)
°on b
U, +U,
rae: ) Ut — cyMMapHble BarOHO — Yachl MPOCTOSI MECTHBIX BaroHOB, Bar/y;
Un 1 U; — 00beM MOTpy3KH U BBITPY3KH, Bar.
2. KoappuuueHT cIBOEHHBIX ONepalfii — OTHOIIEHHE KOJIMUYECTBA IPY30BbIX ONepanuii K
YHCIIy MECTHBIX BarOHOB:

9.

U,+U,
c‘b:U—M’ (2)

3. KO3(I)(1)I/II_II/ICHT HCTIOJIb30BaHUA MAHCBPOBLIX JIOKOMOTHBOB COTJIACHO nnaHa—rpa(bI/IKa:

T
7M _ Z max

1440->t,.

€)

Z T 1y - OOILIEC BPEMs HCIIONIB30BAHMSI [-TO JIOKOMOTHBA B TCICHHE CYTOK, MUH;

Z[nocm* MPOCTOM MAaHEBPOBOTO JOKOMOTHMBA B CBS3U C €ro SKUIHPOBKOH M CMEHOU

Opuraj.
B ycrmoBHWSIX WCKIIOYEHUS OJHOTO W3 MaHEBPOBBIX JIOKOMOTHBOBPACCUYHUTHIBACTCS
HKOHOMHMSI 3aTpaT CTaHLIUH.
DKOHOMMUSI 32 TOJT D pacCUUTHIBAETCS 1O (hopMyIe:
D =365*%(03+01), 4)
rjae: D3 — 5KOHOMHUS OT 3apabOTHOM MIaThl OpUraibl MAIMHUCTA B CYTKH, Y.€.;
3T — 5KOHOMHUS OT AU3EITBHOTO TOIUINBA B CYTKH, V.€.;
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_ 3IIm+3Inm

93 = 2T b S, (5)

rae: 3[IM — cpeanemMecsiuHas 3apaboTHas MJIaTa MAIIUHKCTA.Y.€.;
3IInM — cpegHeMecsiyHas 3apaboTHAas IJI1aTa MOMOILHUKA MAIIMHUCTA, V.€.;
N — konruyecTBO pabounx CMEH B MECSI] OJHOM JIOKOMOTUBHOW OpHUTaIbI;
b — KOJIM4ECTBO JTIOKOMOTHBHBIX Opuraj, padoTaroUIMX Ha JOKOMOTHBE B CYTKH;
S —oTuncnenus Ha conuanbHbe HYKIbl. Tapud cTtpaxoBsix B3HOCOB B 2021 roxy — 30 %;
CTpaxoBaHHe MpodeccrnoHalbHBIX PUCKOB U Mpod3adoneBannii — 0.4%.

3IIm+3I1om

S =0.304 * — *b; (6)

Otkyna,
3= 1304 + - 4by; 7)
Or=(L*Var* +Vop*t)*Car, (8)

rae: L — mpoGer 10KOMOTHBA B CYTKH, KM;
VT — cpeaHuii pacxo TM3eIbHOr0 TOTUIMBA Ha 1 KM Ipo0era JOKOMOTHBA, JI/KM;
Car — ctouMocTh 1 J1 TU3enbHOro TOMIINBA, Y.€.;
Vip — cpeqHuii pacxo/] IM3eIbHOTO TOTUTUBA IPH MTPOCTOE JIOKOMOTHBA, JI/9ac;
t — BpeMsi IPOCTOS IOKOMOTHBA B CYTKH, Yac.
Omnpenenenne cebecTOMMOCTH TIepepaboTKN BarOHOB Ha CTAHIIUU

2
C ==, py0/Bar
v ™

€))
9=9p + I
(10)
Opor — HOHA OTIATHI TPY/A, Y.€.;
Oman — IKCILTyaTAITAOHHBIE PACXOJbl HA MAHEBPOBYIO paboTy, y.e.
3arpaThl Ha 3apabOTHYIO MJIATY PACCYUTHIBAIOTCSA MO cleAyIoueil popmymne
9¢om = 3(1}3{1 + 9Ha!{.(1)311 >
an
O¢sn — CyMMapHBbIe pacxobl o (GoHAY 3apabOTHOM IUIATHI, V.€.;
Ortan. ¢sn — CyMMapHbI€ HaUMCIEHUS Ha (POH 3apabOTHOM MJIaTHl, y.€.
Dnon = g * 0307,
(12)
Pacxopl Ha MaHEBPOBYIO paboOTy OMpenesstoTes o Gopmye:
a,wan = ZMtzod ) e70aHH..1—q ’
(13)

ZMZM — CyMMapHbI€ 3aTpaThl IOKOMOTUBO-4aCOB MAHEBPOBBIX JIOKOMOTHBOB, JIOK.-4;

€70aun.1—y — SAMHUYHAS paCcXOHAS CTaBKa HAa OJMH MaHEBPOBBIH JIOK.-4, V.€.

> Mi,, =365T, M

Tlann »

(14)
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T ok — BpeMs pabOThI JIOKOMOTHBA B TE€YEHUE CYTOK, U;

M

7lann — YUCIIO pabOTAIOLIUX HA CTAHIIMM MaHEBPOBBIX IOKOMOTHBOB B CYTKHU.

PE3YJIbTATBI U OBCYXKXKJIEHUSA
Pa3paboran cyTtouHblii miuaH-rpaduK padOThl CTAaHIMU IO CYIIECTBYIOLIEMY OOBEMY

BaroHOMOTOKOB (pHuc. 2).
A P AN N R P A T

il ﬂ..l;”\r’ltﬂl IRRH

YenoeHule
o603HaYeHus:
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YcnoeHble 0Go3HauYeHus:

oguistmos chegoiaue

L] mepauss na rpubamus rogaud Boranch T v wuomabian Gpueoy. T Nouetipoboeo okoMemuba
b orepossu no omopabrsn yEepra Bogonod Ll roomsa Bhasash
]  pocpapuupobanus B ooemupchanes ] tuzppn tozauch

5 nepecmakatiz Basnkob weapeusbogumensal rpocmed B apencomioubowie tepouiu

Puc. 2. Cyrounsiii mian-rpaduk paboThl CTAHIIUH 110 CYIIECTBYIONIEMY 00beMYy BarOHOIOTOKOB
[Tpon3BeneHbI pacueTsl MoKaszareiae paboThl CTaHIMU. PacueTsl oKa3anu, 9To CeroIHs
HU3Kas 3arpy3Ka JIByX MaHEBPOBBIX JJOKOMOTHBOB OYeHb HU3Kasl (y mepBoro jokomoTtusa 0,15 u
Broporo — 0,41). IlpennoxkeHo HCKIOYUTh U3 pabOThl OJMH W3 JIOKOMOTHMBOB MaKCHUMAaJIbHO
VIUIOTHUB, TpPH 3TOM, TIpauK MaHEBPOBBIX TMEPEIBMKEHUN OCTABILErocs JIOKOMOTHUBA.
Pa3pa60TaH CYTOYHBIH IIaH-TpapuK pabOTHl CTAHIIMH IO BTOPOMY BApHAHTY (puc. 3).
\I\:” '\wﬁ:ﬂll ‘t/‘” ||pr|u_§ /\' /H\IIP’\ f"%l il ‘U?"* [[TT11] ”V‘% K”{I?’[‘( AR H
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[ e
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OAD " Aumparymore

We mia
srepmuus B (ppacbou chaps

orepoyay B Bozoemom geno
B orepouss & MoxosomuBion gena

PR T
R A A A TR

YenoBHbIe 0603HAYEHWA:

= ogunrete casgobanue

L1 omepous na routamun 1 mogaqa Baconsd T cemne oewomubus fpueag 8 . Wiastpebze nwnmute
Tk oossewun b amnpabresun =1 rbopen Baromab Ll noeppsa Bozouch
O Pospapmupcbouue P gcpmupchokue B hummysn Bosceah
[ - o Dol R HeMpeuIbagumOTaHeG npesTOl T oo el i

Puc. 3. Cyrounslii minan-rpaduk paboThl CTAHLIUH 110 NPeIIaraeMoMyBapHaHTy

Ecnu MaHEBpOBBIM JIOKOMOTHBOM HEBO3MOXKHO yOpaTh MOE3] ¢ MEPPOHHOrO MyTH B
TEXHUUYECKUN NapK (IMOCKOJBKY 3aHATh IPYTUMHU MaHEBPEHHBIMH JBUKEHHUSIMH ), TO 3TH MaHEBPHI

CJIeTyeT BHITIOTHATH MOE3IHBIM TOKOMOTHBOM.
B xome mccnemoBanus Obutd paccuuTaHbl A(()EKTUBHOCTH TpEAJIaracMoro BapHaHTa.

HpennaraeMaﬁ TEXHOJIOTHS MO3BOJISET OoJiee 3(1)(1)6KTI/IBHO HCII0JIb30BATh MAHCBPOBYHO TCXHUKY
CO 3HAYUTCIBbHBIM 3KOHOMHNYCCKHM 3(1)(1)6KTOM. Ot MCPBI TO3BOJIAT CHU3HUTD OKCIINTyaTallMUOHHBIC

pacxobl ctaniuu Ha 1,291 mMunnmnapaa cymoB B rof.
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Ha ocnoBe ananmsa paboTel craHmmm «A» 3a 2018-2021 Toasl BBISBIEHO, YTO IO
cpaBuenuio ¢ 2018 romom B 2021 rogy o6bem morpy3ku cHU3MICS Ha 87%. DTO Bce MPHUBEINO K
YBEJIUYCHHUIO 3aTpaThl Ha COACpP)KAaHWE M OKCIUTyaTal[dii0 MaHEBPOBBIX JIOKOMOTHBOB. Jlis
ONTHMM3AIMHA ITHX 3aTPaT OIpEIeICHbl (PAKTUYECKHE 3aTpaThl HA MaHEBPOBBIE PabOTHI U
SKCIUTYaTaIlMOHHBIE PACXO/IbI C YIETOM PeaTbHBIX 00bEMOB PaOOTHI.

Pacuetsl moka3zasnu, 4To ceroAHs HU3Kas 3arpy3ka JByX MaHEBPOBBIX JOKOMOTHBOB OYEHb
Hu3Kas (y nepBoro jokomotuBa 0,15 u Broporo — 0,41). IIpenioxkeHo UCKIIOYUTH U3 PabOTHI
OJIMH U3 TOKOMOTHUBOB MaKCUMAJIBHO YIJIOTHUB, MIPH 3TOM, IpayiK MaHEBPOBBIX MEePEIBHKEHUIN
OCTaBIIIErocs JIOKOMOTHBA.

Omnpenenena 3(QQPEKTUBHOCTh MPEAJIAraeéMoil TEXHOJOTUU paOOThI CTAHIMH «AX.
[Ipenyaraemasi TEXHOJIOTHS MTO3BOJIAET Oosiee 3G (HEKTUBHO UCIIOJIH30BATh MAHEBPOBHBIE CPEACTBA
CO 3HAYHMTEIHHBIM 3KOHOMHYCCKMM 3(dekToM. J[aHHBIE MEpPONPHUATHS IO3BOJIAT COKPATHUTH
3KCIUTyaTallMOHHBIE pacxo/ibl cTanuu Ha 1,291 mipa. y.e. B rox.
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Abstract: The article presents the history of the development of cellular concrete,
describes its properties and production features. Porosization methods,
porosity characteristics and their influence on the physical and mechanical
properties of the material are considered. Environmental aspects and the use
of industrial waste for the production of non-autoclaved aerated concrete are
also discussed.

Key words: Cellular concrete, capillary pores, thermal conductivity, mixing, nonautoclave,
aerating.
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Introduction

Cellular concretes are characterized by the following values of density in the state dried to
a constant weight, kg/m': heat-insulating 300-500, heat-insulating-constructive 500-900 and
constructive 1000- 1200. The physical and mechanical properties of cellular concrete are
determined mainly by the volume of cellular porosity and the characteristics of the porous
structure. The average density of
cellular concrete is determined by the average density of the solid phase (interstitial partitions) and
the total volume of cellular pores formed as a result of air entrainment and artificial porization of
the mass. In turn, the average density of the material of the interpore partitions varies depending
on the raw materials used (on the type of silica component and binder), the amount of mixing water
of the porous concrete mass granulometry of the silica component, which determines the density
of its laying. The construction and operational properties of cellular concretes largely depend on
the overall porosity and pore characteristics.

Methods

According to Gorlov, three types of pores are evenly distributed in the array of cellular
concrete: cellular, capillary and gel. The main indicators of the porosity of heat-insulating cellular
concrete, depending on its average density. Analyzing the data, it can be noted that heat-insulating
cellular concrete is characterized, first of all, by cellular porosity with an increase in average
density (with an increase in the content of the solid phase), the volume of capillary and gel pores
increases and their share in the total pore volume increases. The brand of cellular concrete is
controlled by testing standard samples for compressive strength. When calculating structures, the
values of compressive strength of cellular concrete with moisture after a long stay in natural
conditions are taken, multiplied by the coefficient of uniformity.

The strength of cellular concrete when a compressive load is applied perpendicular to the
direction of swelling, as a rule, is 15-20% higher than when a load is applied parallel to the
direction of swelling.

This is due to the deformation of the pores, which occurs due to the precipitation of the
freshly expanded cellular mass, as well as the pressure of the upper layers of the mass on the lower
ones. As a result, the pores are deformed, acquiring an oval shape with a maximum horizontal size.
Therefore, tests of cellular concrete samples are carried out in a position corresponding to the work
of the product in the structure. The strength of cellular concretes largely depends on their moisture
content. Dry compressive strength is 20-40% higher than water-saturated material. For dry
samples, thermal conductivity at 18°C. The frost resistance of cellular concrete, as a rule, exceeds
the cycles of alternate freezing and thawing. The structure of the cement stone and the type of
binder used have a very significant effect on the frost resistance of cellular concrete. Cellular
concretes have high fire resistance, they can withstand the impact of fire for 4 hours without visible
damage. The heated surface of the product under the action of a water jet is destroyed slightly. The
fire resistance of cellular concrete exceeds that of dense cement concretes. Known technology for
producing heatresistant (up to 1000°C) aerated concrete based on alkaline aluminosilicate binder
and fly ash, proposed by scientists of the Kyiv State Research Institute of binders.

Results
There are many varieties of cellular concrete, which are classified according to the following
criteria:

1. By functionality. There are four types of cellular concrete: heat-insulating - average
densityup to 500 kg / m (P total = 82-92%); heat-insulating and structural - average density 500-
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900 kg / m (P total = 82-66%); structural concrete for structural elements of residential and
agricultural buildings - average density 1000-1400 kg / m '(P total = 62-47%); heat-resistant
(concrete for thermal insulation and enclosing structures of industrial furnaces) with an average
density of 800 to 1200 kg/m and an application temperature of up to 800°C. 2. According to the
method of porosity. Fundamentally, there are three ways to create a porous structure of cellular
concrete: gas generation (aerated concrete, gas silicates, etc.), foaming (foam concrete, foam
silicates, etc.) aeration (aerated cellular concrete, aerated cellular silicate, etc.), with In this case,
the foam is not prepared separately, and the air is directly involved in the mass containing the air-
entraining agents. In addition, varieties of these methods and their combined combinations are
known and used. To such methods Gorlov Yu.P. relates swelling to gas formation in a vacuum
(small vacuum), aeration of the mass under pressure (barbating it with compressed air), followed
by a decrease in pressure to atmospheric (barothermal method). To obtain low-density cellular
concrete (about 200 kg/m”), it is very effective to use the method of two-stage mixture porization.
The positive effect of porization by this method is also manifested in the formation of the
macrostructure and improvement of the properties of cellular concrete. Aluminum powder is
mainly used as a blowing agent, and alkyl sulfate, sulfanol or other surfactant additives can be
used as blowing agents. There are also very original ways to create a highly porous structure of
cellular concrete. After the initial setting of concrete, the products are removed from the mold and
its temperature 1s increased to 85-95°C and maintained at the specified temperature until the voids
formed by ice granules are completely freed from water. The above methods and technical means
for creating a porous structure of the material entail an increased consumption of material
resources, and, in addition, foaming agents for foaming the cellular concrete mixture are very
expensive and unsafe from an environmental point of view.

Therefore, the most common method of porousizing the mixture is the method of gas
formation. The essence of this method is the release of gaseous products in the entire volume of
the porous material, which is in a plastic-viscous state. Gas formation has a number of varieties
that differ in the following features: the chemistry of the gas formation process; type of gasifier;
temperature of gas formation and swelling of the mass. According to chemistry, gas formation is
divided into two methods: the first is based on the release of gas during the interaction of the gas
generator with the components of the intumescent mass (gas generators - aluminum powder,
carbonates, acids, etc.); the second - on the release of gas from the gasifier without its interaction
with the porous mass (gasifiers — hydrogen peroxide, porophores, carbon-containing substances).
Basically, in the production of aerated concrete products, the expansion of the mixture is carried
out through the use of aluminum powder PAP-1 (PAP-2). The process of pore formation is
regulated by changing the consumption of powder and assigning the appropriate temperature
parameters of the mixture. However, this is not enough to create a high-quality pore structure of
the material and defect-free interpore partitions. There are various methods for activating blowing
agents, in particular aluminum powder, and examples of the use of various additives for this
purpose. In order to reduce gas losses during swelling of the mass, a nonionic type surfactant was
added to the mixture. A number of blowing agents used for porous aerated concrete mix are known
from literary sources. The rate of gas release will not correspond to the rate of setting of the aerated
concrete mixture, which entails the settlement of the array. All gas generators are subject to certain
requirements: to ensure a smooth flow of the gas evolution process with the production of non-
toxic and non-corrosive products; emit a large volume of gas, i.e. be characterized by a large gas
number; be available, have a low cost, have stable properties during storage and transportation.
The widely used aluminum powder fully meets all of the above requirements, which cannot be
said about the blowing agents described above. Aluminum powder is a finely dispersed aluminum
powder, the particles of which are in the form of petals with an average diameter of 20-50 microns
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and a thickness of 1-3 microns. Each aluminum particle is covered with a thin film of paraffin,
which makes the powder hydrophobic. There are ways to effectively remove the paraffin film
immediately before the introduction of the powder into the porous mass. Obtaining products with
a given bulk density depends on the gas-holding capacity of the porous mixture. This determines
the need to study the influence of technological factors on the kinetics and degree of mixture
porization, as well as on its rheological characteristics.

3. By type of binder. In the technology of cellular concrete, cements (aerated concrete,
foam concrete) and lime (gas silicate, foam silicate) and less often gypsum are used as a binder. In
addition to traditional binders in the technology of aerated concrete products, both autoclave and
non-autoclave processing methods, materials such as industrial waste and some rocks (mainly
natural and artificial glasses) containing oxides of calcium, magnesium, aluminum, iron are used
as binder components. and silicon. The most widely used of this group of materials are
metallurgical slags, alumina production wastes, cullet, perlites. The developed technology of non-
autoclave low-cement and cementless cellular ash concrete is based on a number of technological
factors and methods that do not complicate the production of products and allow achieving a
significant improvement in the physical and mechanical properties and durability characteristics
of the material. As a result of the research, cellular concrete was obtained, the binder component
of which consisted of fly ash, liquid glass and causticized soda alloy. The use of ashes and slags
as the main or accompanying components of the raw mix for the production of aerated concrete
products is very widespread. In this case, Portland cement is introduced in a small amount or
absent. The use of only cement for the production of non-autoclaved aerated concrete in
combination with the necessary additives makes it possible to almost completely use its chemical
energy in creating the strength of products.

4. By the type of silica component. In some technological processes for the production of

aerated concrete, this stage is absent. The dispersion of the silica component in the composition of
the aerated concrete mixture significantly affects the intumescent ability of this mixture. So when
using highly dispersed silica raw materials, the structure of aerated concrete products is more
uniform. In addition, in the autoclave method for the production of aerated concrete, fine grinding
or high dispersion of quartz sand, which is mainly part of the mixed binder, is a necessary
condition.
Using pulverized waste or materials with a high content of pulverized or clay particles (up to 80%),
produce efficient cellular concrete without autoclaving. Summarizing the literature data on the use
of the silica component in the production of cellular concrete, and in particular aerated concrete,
we can say that the main advantage, both in autoclave and non-autoclave technologies, remains
with natural quartz sand.

5. into two main classes: non-autoclave (or non-autoclave), the heat and moisture treatment
of which is carried out by steaming, electric heating or other heating methods at normal pressure,
and autoclave, which harden at elevated pressure and temperature in an environment of saturated
water vapor. It is also possible to combine different hardening methods. So, for example, a two-
stage heat and moisture treatment of cellular concrete, including treatment in a steam chamber at
a temperature of 90°C for 3 hours, demolding and subsequent autoclave treatment of products
without side equipment. With this method of hardening, the material is characterized by the highest
strength indicators. This is explained, first of all, by the high quality of the structure of the

cementing substance, due to the best
conditions for hydration, nucleation and crystal growth.
Discussion

The results underscore the importance of optimizing production processes to improve the
physical and mechanical properties of cellular concrete. The integration of industrial waste as a
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binder not only enhances sustainability but also reduces production costs. However, further
research is required to address environmental concerns associated with foaming agents and

develop eco-friendly alternatives.

MoJ10101 CITeluaJIuCT
A . . ‘.’/ Volume 3 | Issue 18 |
=0
- M\
@

REFERENCES
1. KpeutoB B.A. BosnelictBue TemrepaTypbl Ha CTPYKTYpy M CBOicTBa OeroHa //

Texnonoruu 6eToHoB. - 2006.-Ne 3.
2. Bomxenckuit A. B. Munepanbhble Bsxymue semectsa. — M.: MUCU, 1986. - 464c¢

3.Mnanosa M.B. Karexusuc no 6etony. - M., 2005.
4.YcoB Bb.A., barpoB b.O. O xomIuieKCHbIX J00aBKax B TEXHOJIOTHH MEeHOOETOHa. //

Texnonoruu 6eToHoB. - 2008. - Nel.
5.byrr IO.M., AsmoB VY.A. Tpynet MXTU wumenun MengeneeBa, Bbin. [X. -M.:

[Ipomcrpoiinzaar, 1956.
6.baxxenoB I0.M. Texnonorus 6etona. — M.: U3a. ACB, 2002. — 499 c.

-49-



Volume 2 | Issue 18 |
September 2024
ISSN: 2791-3651

Young specialist /
JKac mamaH 7
Yosh mutaxassis

Monongoi crieluaaucT ‘o/
@ =]
M
&}

COBEPHIEHCTBOBAHHUE METOJA ABTOMATHYECKOH YCTAHOBKH _
MAPHIPYTOB ITOE3/10B HA JIMHEHWHBIX IIYHKTAX B HEHTPAJIN30BAHHOH
JUCIIETYEPCKOU CUCTEME

MyxuaauaoB OouaxoH OMOHIKOH yIJIu
JIOKTOPAHT, TalIKeHTCKUH TOCY1apCTBEHHBIA TPAHCIIOPTHBIN YHUBEPCUTET
muhiddinovobidjon@gmail.com

AHHoTauusi: B craTbe  pacCMOTpEHBI  BONPOCHI  MOBBIMICHUS  A(P(PEKTUBHOCTH
JMCIIETYEPCKOrO  YIpaBJIEHUs JIBUKEHHEM I0€3]]0B Ha OJHOIYTHBIX
KEJIE3HOJOPOKHBIX  yyacTkax. Iloka3aHo, 4YTO ©pU BO3HUKHOBEHUU
KOHQUIMKTHBIX CHUTyallMi, CBA3aHHBIX C IPOIYCKOM II0€37I0B BCTPEUHBIX
HaIpaBICHUA M OOrOHOM IIOE3/10B, CYILECTBEHHOE 3HAYCHHE HUMEET
panMoHaIbHBIN BBIOOP CTAaHIIMM BBIIOJIHEHUS AaHHBIX onepanuil. [Ipennoxen
AQHAJINTUYECKUN IMOAXO0J K OLEHKE IOTepb BPEMEHHU B 3aBUCUMOCTU OT
BapUaHTOB OpPraHU3alMU IBUKEHUS, OCHOBAaHHbIM Ha CONIOCTaBIEHUN BPEMEHHU
MO/IX0JIa TOE€3/I0B K CTAHLMAM U MEXKIOE3IHbIX HHTEepBaioB. llomyueHsl
yCIIOBHS BBIOOpa ONTHUMAJIbHOI'O BapUaHTa CKpEIIEHUS U OOroHa I0e3/0B.
PaccmoTpensl ocoOeHHOCTH (OPMHUPOBAHUS MAPIIPYTOB MPH AUCIETUYEPCKOM
LEHTPAIN3alud U BIIMSHUE BPEMEHU IIOATOTOBKM MapuipyTa Ha pPEKUM
JBUKEHMS 1T0€370B. Pe3ynbTaTel uccieoBaHusl MOTYT OBITh MCIOJIb30BaHBI
P aBTOMATU3ALMH JHUCIETYEPCKUX DPEIIECHUN W IMOBBIILEHUU IPOIYCKHOU
CIIOCOOHOCTH OJTHOITYTHBIX Y4aCTKOB KEJIE3HBIX JTOPOT.

KawueBble JKene3HomopokHash ydwacTka, AMCIETYEPCKOE YIpaBlIeHHE; KOHQIMKTHBIE
cJI0Ba: CHUTYyalluH; MPOIYCK MOE3/I0B; 0OTOH MOE3/10B; OJHOMYTHBIN Y4acTOK; rpaduk
JBYDKEHUS; aBTOMATU3aLUs YIIPABICHUS; TPOIYCKHAs CIIOCOOHOCTb.

IMPROVEMENT OF THE METHOD OF AUTOMATIC SETTING OF TRAIN
ROUTES AT LINE POINTS IN A CENTRALIZED CONTROL SYSTEM

Mukhiddinov Obidjon Omonjon ugli
doctoral student, Tashkent State Transport University
muhiddinovobidjon@gmail.com

Annotation: The article addresses the issues of improving the efficiency of train traffic
dispatching on single-track railway sections. It is shown that in the presence
of conflict situations related to crossing trains of opposite directions and
overtaking operations, the rational choice of the station for performing these
operations plays a decisive role. An analytical approach is proposed to
evaluate time losses depending on traffic organization options, based on
comparing train arrival times and headways. Conditions for selecting
optimal crossing and overtaking variants are derived. The features of route
setting under centralized dispatch control and the influence of route
preparation time on train movement regimes are analyzed. The obtained
results can be applied in the automation of dispatching decisions and in
increasing the capacity of single-track railway sections.
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BBEJIEHUE

ABTOMAaTH3alMs TEPEBO30YHBIX IIPOLIECCOB HA  JKEJIE3HOAOPOKHOM  TPAHCIIOPTE
paccMaTpuBaeTCs Kak OJHO M3 KJIIOYEBBIX HampaBlieHU ero pa3BuTusa. CylleCTBEHHAas 4acTh
CYLIECTBYIOIIUX MpoOJieM CBsi3aHA C HEOOXOJUMOCTBIO aBTOMATUYECKOTO PEryJupOBaHUs
JBUKCHUS TTOE3/I0B KaK Ha CTaHIUAX, TaK U Ha meperoHax. s ux sddexTuBHOrO pemeHus
TpeOyeTcst 00eceunTh MUHUMH3AIUIO BPEMEHU CTOSTHKHU IO€3/I0B Ha CTAHIUSAX MTPU BBINIOJIHEHUN
orepanuii 00roHa, a TakXKe IMpy MPOIYCKe IMOe3/I0B BCTPEYHBIX HarnpasiieHui[ 1-12].

TexHHMYEeCKy0 OCHOBY aBTOMaTH4ECKOT0 PEryJIMPOBAaHUS ABUKEHUS IO€3J0B COCTABIISIOT
COBpPEMEHHBIC YCTPONCTBA CUTHAIM3AINY, lIeHTpanu3anuu u ookupoBku (CLIb). Ha xene3nbix
Joporax B IIUPOKOM  MaciuTabe MPUMEHSIOTCS  CHCTeMbl  aBTOONIOKHpOBKU  (AD),
HEHTPAIM30BAaHHOTO AucneTdyepckoro ympasieHus (L), aBromaTuyeckod JOKOMOTHBHOM
curnanuzanuu (AJIC), a Takke Apyrue BUAbl TEXHUYECKUX CPEJICTB.

OB30P JIUTEPATYPbBI U METObI UCCJIEJOBAHUSA

[IpumeneHnne Ha  JKEJIE3HOAOPONKHOM  TPAHCIIOPTE  COBPEMEHHBIX  YCTPOWCTB
CUTHANM3alliy, [EHTpalM3allid U OJOKUPOBKH, B YACTHOCTH B CHUCTEMaxX IUCIETYEPCKOTO
yIpaBJICHUS JIBUKCHHUEM, MO3BOJSET CYHIECTBEHHO IMOBBICUTH NMPOWU3BOAUTENBHOCTh TpyJa U
CHU3UTH SKCIUTyaTal[MOHHBIE 3aTpaThl, OJHAKO HE 00ecredyrBaeT MOJHOTO pEIICHUS 3aauu
ABTOMATH3UPOBAHHOTO PETYJIMPOBAHUS JBWXKEHUS 1M0e310B. OCHOBHOW NPUYMHOW 3TOTO
SBIISIETCS TO, YTO Ha MAaJIbIX CTAHIMSIX BCE KOMAHJbI MO YCTAHOBKE MapIIPYTOB M OTKPBITHIO
CUTHAJIOB MO-TIPEKHEMY BBOJIATCS MOE3IHBIM JUCTIETYEPOM BpyuHyro[2-11].

B cBsi3u ¢ aTUM qucnieTdyep ynpasisieT ABMXKEHHEM MOE3/I0B B CTPOTOM COOTBETCTBUU C
rpaduKoM, a TIPU ero HapyIICHUH BBIHYXKICH CAMOCTOSITENIFHO pa3padaThiBaTh U PeaIn30BBIBATH
ONTUMANbHBIE BapHAHTBHl MPOMycka TMOE3/0B. BrIMonHeHHWe JaHHBIX oOmepanuid Ha
aBTOMATU3UPOBAHHOM paboueM wMecte moe3gHoro mgucnetdepa (APM  JIHI[) TtpeOyer
3HAUUTENBHBIX OOBEMOB YMCTBEHHOH pabOTHI, B TOM YHCJIE MPU KOPPEKTUPOBKE TpaduKOB
JBWKEHUSI TPY30BBIX TM0e310B. Pabora naucneryepa B YCIOBUSIX BBICOKOW HArpy3kud H
YTOMJISIEMOCTH CHIDKAET HaAEKHOCTh IPUHIUMAEMbIX UM PEIIeHUH.

B Hacrosimee Bpems J€ATENBHOCTh IMOE3AHOIO  JUCIETYEpa  BKIIOYAET Pl
(GYHKIIMOHATBHBIX ITAIOB, TAKUX Kak cOOp MH(pOpMAINK, MIIAaHUPOBAHUE, peaTn3alis TUIaHOB,
y4€T BBINOJHEHHBIX omnepanuil u apyrue[10-12]. Cpennee pacnpenenenue paboyero BpeMeHU
MOE3]THOTO JAMUCIIETYEpa MOXKET OBITh NMPEJICTABICHO CIEAYIOUIMM 00pa3oM:

Tabmuma 1
Pacnpenenenue pabodyero BpeMeHH MOE3JHOTO AUCeTyepa

[Tpu tucneTyepckoi EHTpAIU3aluu
OcHOBHBIE BUJIBI pa0bOT Cpennuii pacxon
o Pexxnm aBTOMaTH3anun
BpeMeHH, %
COop undpopmaiuu, B TOM
P MG OPMALIIH, 25 — 45 -
YUCIIE:
0 IOJIOXKEHUH I10€3]10B 5—10 ABTOMaTH3UPOBAHHBIN
O JIBMDKEHHH I10€3]10B 5—10 ABTOMaTH3UPOBAHHBIN
0 MECTHBIX paboTax 10 —-15 He aBroMarn3upoBaHo
poyne 5—10 ~
[InanupoBanue 10 — 25 ~
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Peanmuzanusg miana "
15—-20 [TomyaBTOMaTH3MpPOBAHHBIN
(ycTaHoBKa MapuipyTa U T.II.)
VYyer paboTsl (BeneHue .
P (sen 15-20 [TomyaBTOMaTH3MpPOBAHHBIN
rpaduka u KypHaja)
[Ipoyas pabora 10 — 30 He aBTroMaru3upoBaHo

Cy1iecTByeT BO3MOKHOCTD CYIIIECTBEHHO CHU3UTh HArpy3Ky Ha MOE3/IHOr0 JUCIEeTYEpa 3a
CY€T aBTOMATHU3ALlMU YaCTH HEAaBTOMATH3UPOBAHHBIX U I10JIyaBTOMAaTU3MPOBAHHBIX ONEpaIUii,
npezcTaBieHHbIX B Tabnuie 1.1. B pesynbraTe 3T0ro nossimaercs 3h()eKTHBHOCTh OpraHU3auu
U YIpaBJIeHUs 0€3THON paboTON Ha yyacTKe.

Cmonenupyem Bo3MoxkHbIe KOH(MIHKTHBIE cuTyanun (KC), BO3HMKaromIye Ha ydyacTKe
(puc. 1). B ciyuae, ecnu nepssiii (I11) u Bropoii (I12) moe3ga npu moaxoae COOTBETCTBEHHO KO
BTopoii (C12) u Tperneii (C13) cranumsam Gpopmupyrot koHauKkTHYIO cutyanuio KC1, Bo3Hukaer
HE00XO0IMMOCTh MPOITyCKa M0€3/10B BCTPEUHOro HampasieHus Ha ctanuuu Ct2 nmubo Cr3. ns
CUTYyalllH, TPEACTABICHHOW Ha puc. 1, Oojiee pamMOHAIBHBIM SBISETCS BapUAHT MPOIYCKa
II0€3]10B BCTPEYHOro HanpasieHus Ha ctanuuu Ct2. Ha puc. 1 oKpy>KHOCTSIMU BbIJICJIEHBI YETHIPE
DIIEMEHTAPHBIE KOH(IMKTHBIC CUTYAIUH.

Cr.1 Cr.2 Cr.3
H > q
113 11 N 112
m; - gl = - = L ————"

I

Pucynoxk 1. IIpumep y4acTok 1moe3aHoro gucneryepa.

Ecimn npu omnoBpemennom nojaxose moesaos I11, [12, I13 u [14 x cranmusam Ctl, C12 u
Cr3 peanusyrorcss Bce KOH(DIUKTHBIE CUTYallMM, BO3MOXHBI CIIEIYIOLIME BapHaHThl MX
pa3pelLeHus:

noesga BcTpeunslx HanpasineHnuil 111 u 112 nponyckaroresa Ha cranuuu Ct2, a noesna [12
u I13 — Ha crannuu Ctl (kpacHas TpUXoBast JUHUS HA pHC. 2);

noesaa BcTpeubix HanpasiaeHuit 111 u 114 nponyckatores Ha crannuu Crl, a noesna [14
u I13 — na crannuu Ct2 (ok€nTast IITpUXOBast IMHUS Ha puUC. 2);

noesaa BcrpeuHbix HampasieHuid I11 u [12 nponyckarorcs Ha cranuuu Ct2, noesga 112
u [13 — na craniuu Ctl, a noe3na I11 u 14 — na cranuuu Ct3 (duoseroBast ITpUXOBAst TUHUS Ha
puc. 2).
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Crl

Ct2

Ct3

Pucynok 2. I'padpuk 1BuskeHuns noesaos

Jlyig aHanu3a U3J10KEHHBIX BBIIIE MTOJIOXKEHUH TPUMEM DS/l YCIOBHBIX AOMYIIEHUH:

MO€37 110 TEXHUYECKUM NPUYMHAM Ha CTAHLIMU HE OCTaHABJIMBACTCS;

3aTpaThl BpEMEHU Ha 3aMEJUIEHHE U Pa3rOH 10€3/1a HE yUNUThIBAIOTCS;

Ha BCEX CTAHLUAX MMEETCs J0CTaTOYHOE KOJUYECTBO MyTell /Ul BBIOJHEHUsS OOroHa M
IIPOITyCKa MOEe3/10B BCTPEYHOI'O HAaIIPABJICHUSI.

PanmonasbHBIM BapyaHT MPOIYCKa MOE3/10B BCTPEUYHOTO HAIIPABJICHUS NPEACTABIEH Ha
puc. 3. B xauecTBe UCXOJHON TOYKH OTCUETA BpEMEHU IPUMEM MOMEHT puObiTus nnoe3zaa [11 va
cranuuio Ctl u o6o3Hauum ero kak 0. Eciau oxxupgaercs, 4To moes3j BCTPEYHOIO HarpaBiIeHUS
npubyner Ha craniuio Ctl B wmHTepBame 0 <t, < t; +t;, TO MPOMYCK IMOE3OB CICIyeT
OpraHM30BaTh HA OJIHOM U3 JBYX CTaHIMM. 3/1ech t; U t; — COOTBETCTBEHHO BPEMEHA CIICIOBAHHS
noe3noB I11 u I12 mo nannomy neperony[9-11].

< T CT2
\
J12 ! !
\ I '
\ | |
| |
| |
| |
| |
| |
| |
| |
|
. | Crl
0 ﬁ;ﬂ t, 1+t
Ckperienne
Ha ctanmu CT.1 Ha ctaHuud Ct.2

Pucynok 3. KondumkTHbIEC CHTYaUM NPU CKPELEeHUHU 1M0e3/10B

-53-



Volume 2 | Issue 18 |
September 2024
ISSN: 2791-3651

Young specialist /
JKac mamaH 7
Yosh mutaxassis

Monongoi crieluaaucT ‘o/
@ =]
M
®

Ecmu IIPOITYCK IMOE3J0B BCTPECUYHOI'O HaIlpaBJICHUSA OCYILICCTBIISACTCSA Ha CTAaHIUU CT], TO

NIOTEPU BPEMEHHU L1 ONPEAEIAIOTCS BBIPAKECHUEM:
th1 =t (1)
Ecnn moe3nga BcTpeduHOro HampaBlieHHsI MpomnyckatoTcess Ha ctaHiuu Ct2, TO morepu
BpeMeHH {5 BBIUUCIIAIOTCS CIEAYIOIIMM 00pa3oM:
— ¢4/ !
tiz =t; — (L2 — t3) (2)
[Ipu BeIMONHEHUU yCIOBUSA £y < t, 1IEIECO00pPa3HO OPraHU30BaTh CKPEIEHUE TT0E3/10B
Ha ctaniuu Crl. Ucnonb3ys cootHomenus (1)—(2), monyuyaem:

t]+t]
t, < 178

=ty <tp

3)

t]+ty

t, > = th1 >tz
W3 HepaBeHCTBa (3) MOXKHO cIeNaTh CIEIYIOIINE BBIBOJIBI:
ecnu noesx I11 npubsiBaet Ha ctanumio Ctl panbine noesna 12, To npubsiTue noeszna 112
OXHUJIaeTCS uepe3 BpeMs t1 + t5, ¥ BOSHUKACT KOHMINKTHAS CUTYAIHS;
BBIOOP MPEANOYTHTEIILHBIX 3HAYCHUI t] U t; OMPEICISIeTCS UCKITIOYNTEIBHO BETUNYUHOM
ta;
eciu t, HAXOAUTCS B cepeanne uHTepBaia Bpemenu 0...(t; + t3) BO3HHUKAET KOH(IUKT
paBHOU CTEIECHH.
ParnonanbHbli BapyaHT 0OroHa oe3/10B MpecTaBieH Ha puc. 4. B kauecTBe HauaabHON
TOYKH OTcuéTa mpuMeM MOMeHT npubbitusa noe3na I11 na cranumio Ctl. Ecnm moesn 112,
CIEYIONIMI B TOM € HampaBlieHHH, NpuObiBaeT Ha cTaHnuio Ctl B uaTepBane 0 < t, < t; —
t; — I, Bosuukaer koH(mkTHas cutyauwms[7-12]. 3mecy I — mexmoe3auoit uHTepBan. laree
OTpe/ieIUM TIOTEPU BPEMEHH NPH BHIMOJIHEHUH 00roHa noe3oB Ha ctaniusax Ctl u Cr2:
tmm =t +1; 4)
te=31+t;—t, -t (5)
W3 Beipaxkenuit (4)—(5) nomyyaem:

I ti—t;
t2< +T$tnl<tnz

_ti+ty _
L=—""=tn=ln (6)
ti—ty
2

t, > 1+ =ty >t

T Crl

|
= - Ct2

OOroH Ha CTaHIUH

Cr.1 Cr.2

Pucynok 4. KoHuMKTHBIE CHTYalMH IPU 00TOHE M0e310B
W3 nosy4eHHbIX HEPAaBEHCTB MOYKHO COPMYIIMPOBATH CIEAYIOIINE BBIBO/IBI:
KOH(JIMKTHAs CUTyallds BO3HHUKAeT, eciu mnpuoObiTHe moe3ga [12 Ha cranmuio Ct2
OXHuIaeTcs B uHTepBane — > t, <t; —t; —I;
BBIOOP MPEIMOYTHTENILHBIX 3HAYECHHI t] U t; ONPEICISETCS UCKITIOYNTEIBHO BETHUHUHOM
ta;
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eci 3HadeHus t, Ha orpeske —I > t, < t; — t; — [ cuMTaroTCs PaBHOBEPOSTHBIMHU, TO
BEPOATHOCTb ONTHMAJIBHOIO peunieHust «oO0ron Ha CT2» MpeBbILIAET BEPOSITHOCTh PELICHUS
c'+21

c'-21

«obron Ha Ctl» B pasa.

3nech
CI — t1_t2 (7)

2
, ti+tg
C =—12 2 (8)

Jls1st GONBIIMHCTBA Tap MO0e310B BeanyrHa C' 0Ka3bIBACTCSI MEHBIIIE IPUHSITOTO 3HAYCHHS
UMHTEpBaNa [, MO3TOMY MOXXHO MHPEINOJIOKUTh, YTO B 30HE KOH(IUKTHON CHUTyallidl BapuUaHT
«obroH Ha CTl» B psane cnyudaeB obecrieunBaeT OoJiee OJIaronpUsTHBIN pe3ynbTar.

PE3YJIBTATBI U OBCYKIAEHUSA

HpI/I OTCYTCTBHUU TEXHUYECKOM WM TEeXHOJOTHUCCKOM HCO6XOI[I/IMOCTI/I CHMKCHUA
CKOPOCTH JIBMDKEHHS IT0€3]1a Ha Y4acTKe, 000pyJOBaHHOM aBTOOJIOKUPOBKON, MapIIPyT JOJKEH
Ha3HAYaThCsl HE TO3JIHEE YeM C TPeThero Onok-ydactka. C yd€TOM COBOKYITHOCTH BIHSFOIINX
napaMeTpoB ISl MapuIpyTa npuéma Oblia IoTydeHa 3aBUCUMOCTb (9):

o = teon + bt tng + 6, ¢ (€))

TI€ ty.. - BPEMs MOJITOTOBKM MapLIpyTa B HOPMAaJbHBIX YCIOBHSAX, C; f;.51 - BpeMs 3aJaHus
mapuipyta B cucteme Ol (ompenensercst cxemol ynpaBJeHHs CTPEIOYHBIMH IIEpEBOJAMH), C;
ty 1 - BpeMsi GOPMHPOBAHMS KOMaHJIbI Ha YCTaHOBKY MapuipyTa B cucteme [, c; t7 - Bpems
oOMeHa nHpopMaruei, c; ¢; - pe3epB BPEMEHH, C.

A

o4 -~ 04 O4 O
e i i :

5 /
i@ . 5@ I@® 1O He @ ——

A
Y

PucyHok S. Touka peanu3anuu yCTAaHOBKH MapIIpyTa

Ha puc. 5 BenuuuHsbl #;, 2, {3 COOTBETCTBYIOT BPEMEHHU ABMKEHUS Toe€37a Mo OJOK-
yyacTkaM. [Ipy TeXHMYECKH UCIPABHOM IOE3/€ U BBINOJHEHUU YCIOBUS /5 = ty, U3MEHECHUN B
peKUME JIBIDKCHHsSI HE TIPOMCXOJUT: HAa BXOJHOM cCBeTodope OoToOpakaeTcs pasperiaromiee
[IOKa3aHUe, U MOoe3]1 CIIEAYET 10 MapLIPyTy ¢ YCTAHOBJIEHHON CKOPOCTHIO. Eciu 7K€ BBINOIHAETCS
YCIIOBUE #; < f,, MapUIpyT IpuéMa Ha CTAHIMU HE ycCleBaeT ObIThb YCTAHOBIJIEH, U MAaLIMHUCT,
OPUEHTHPYSACh Ha >KEITOE paspellanee IMoKa3aHHe MPOXOJAHOr0 cBeTodopa, BBIHYXIEH
CHU)KATh CKOPOCTb. DTO MPUBOJUT K JIOMOJHUTEIBHBIM ONEpaLMsIM 17151 COONMI0ACHUS 3aJaHHOTO
rpaduka aBwkeHUs moe3noB. s ycTpaHeHHs yKa3aHHONW NpPOOJIeMbl MOMEHT YCTaHOBKHU
MapIIpyTa Ha CTaHIIUU OIpeNiesieTcsl CAeAyOUM 00pa3oM:

r=t,, +t, +At (10)

A€ At = tyu. — 15 lees — BPEMS H3MEHEHHUS [TOKA3aHUN cBeTO(Opa, MPUHUMAaEeMOe paBHBIM 3—6 c.
WNuTepBan BpeMeHu A¢ OT TOYKH Hadana (OPMUPOBAHUS MAPIIPyTa IO TPEThEro OJOK-
y4acTKa paBeH cCyMMe BPeMEH MPOXOXKIACHHSI TO€3/I0M COOTBETCTBYIOIIMX YYACTKOB ITyTH:

At=>"At, (11)
i=1
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OmnpenensieTcsa KOOpAXHATA TOYKH, YAAIEHHOW Ha pacCTosHUE S OT BXOAHOTO cBeTo(opa
MIPUHUMAIOLIEN CTaHLUHUH, B KOTOPOM NPOU3BOJUTCA YCTAHOBKA MapIIpyTa:

S=S8,+> v,-At, (12)

i=1

Ecnu ykaszaHHas KOOpJAMHATAa pacloliaraercs B TNpeielax OJ0K-ydacTKa, MaplupyT
3aﬂaéTCH J0 MOMCHTA 3aHATHUA IT10€310M HdAaHHOI'O 6HOK-y‘laCTKa; €CJIn K€ OHa HaXOAUTCA B
npeaciax JIMHEUHOT O IIYHKTA, YCTaHOBKAa MapuipyTa OCYHIECTBIACTCA IIPH BXOJAC IIOE3/1a B
IIEPBYIO CEKIMIO JAHHOTO JIMHEMHOTO MyHKTA.

B ciIydae 6630CTaHOB0‘{HOFO IpoCICAOBAHHUA I10€3J]a 4YC€pC3 CTAHLOUIO 3HAYCHHUC ty.M.
OMpeaACIICTCSA 11O BBIPAKCHUIO!

b =265 + 26+t + 15, € (13)

Tl 5pHEKTUBHOTO KOHTPOIIS ¥ YIPABJIECHHS IBUKEHUEM I0E€30B Ha YUACTKE ITOE3THOMY
AUCIICTUECDY HeO6XOﬂI/IMO 6BITB OCBeI[OMHéHHLIM O IIponeccax, MpoucCxXodAmurux Ha JIMHEUHBIX
nyHKTax. K 4mcily KIFOYEBBIX OTHOCATCS CBEINEHMS O COCTOSHUM ITyTeH, CEKIUH, cBETOGOPOB U
CTPCJIOUYHBIX IICPCBOAOB. OHepaTI/IBHaSI I/IH(bOpMaI_[I/IH MMPUHHUMACTCA 110 KaHAJTy TCIICCUTHAJIN3allun
(TC). Kanassl niepeaun JaHHBIX MOTYT OBITh PEAIH30BaHbl HA OCHOBE KaOENbHBIX, BOJIOKOHHO-
OIITHYCCKHX U paANOKaHAJIOB CBA3U. B HACTOAIICC BPCM: B AO «3736CKI/ICTOH TEMUDP P'IS'/JIJIapI/I>>
IPMMEHSIOTCS TEXHOJIOTHH, 00ECTIEYMBAONINE UKINYECKYIO TIEpeady JaHHbIX 1o kanainy TC B
PEKUME p€aJiIbHOI'O BPEMCHH.

3AKVIIOYEHUE

PaccMoTpeHHBIH B cTaThe MOAX0/1 MOXKET OBbITh HCIOIb30BaH MIPU OpraHU3alMK ABHKECHUS
Ha OJHONYTHBIX Y4YacTKaX, BBINOJHAEMOM TOE3IHBIM JAMCIIETYEPOM, BKIIIOUAs IOATOTOBKY
MapuipyToB. [Ipy 3TOM Ha OCHOBE COIOCTABIIEHUS BPEMEHM MOJIXOAA IOE3[0B K 3aJaHHOM
KOOpJMHATE IIOCIE YCTAHOBKM BO3MOXHBIX INPUEMHBIX WJIM OTIPABICHHBIX MapLIPyTOB Ha
CTaHIMIX ONpeEeNsIeTcsl pallMoOHaAIbHAS MTOCIIE0BATEIbHOCTD 3aaHus MapupyToB. Kpome Toro,
IIPOAHAIIM3UPOBAHbl BapUAHTHl W3MEHEHHs MapLIPyTOB IIPM BO3HUKHOBEHUH ITOTEHIMAIBHBIX
KOH(JIMKTHBIX CUTYyaIUi.
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TEOPETgI‘:[ECKHfI AHAJIN3 YYETA HEOJHOPOJHOCTH IIOJIA YCKOPEHHUM
PU CEUCMUYECKOM BO3JENCTBUU HA ITPOTSIKEHHBIE COOPY/KEHUSA

HlepmyxamenoB Yiyroek 3a0uxyJ/uiaeBbi4
JIOKTOp TEXHHUYECKBINA HayK, podeccop, TamKeHTCKUii TOCYAapCTBEHHBINA TPAHCTIOPTHBIN
YHUBEPCUTET
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I'yiaomoB locton MHOMXKOH yriu
JNOKTOpaHT, TalKEeHTCKUI roCyJapCTBEHHBIM TPAHCIIOPTHBIN YHUBEPCUTET
bigfire8088@gmail.com

AnHoTanusi: B cratee paccmaTpuBaercs mpoOieMa MpPOCTPAHCTBEHHON HEOAHOPOJHOCTU
IOJII CEMCMMUYECKUX YCKOPEHHH MO JJIUHE MPOTSKEHHBIX COOPYKEHUN Ha
IIpUMEpE aBTOI0POKHOI'O MOCTA, POEKTUPYEMOTO B YCIOBUSIX Y30€KHUCTaHA.
IlokazaHo, 4YTO TpaAMLMOHHBIM HOPMATHBHBIA IOAXOJA, OCHOBaHHBIN
IIPEUMYIIECTBEHHO Ha Y4Y€T€ IMKOBBIX YCKOPEHMH, HE B IIOJIHOW Mepe
OTpakaeT peajbHbId XapaKTep CEHCMMYECKOrO BO3ICHCTBHS INPU HAIUYUU
HEOJHOPOAHBIX TPYHTOBBIX YCJIOBUH U CIIOKHOTO penbeda MECTHOCTH.
Beinonneno YHCIIEHHOE MHUKPOCEHCMOPaOHUPOBAHKE IIJIOLAKH
CTPOUTEIBCTBA C HCIOJIB30BAHMEM METOJA KOHEYHBIX JJEMEHTOB B
nporpaMMmHoM koMmiutekce Midas GTS NX ¢ npuMeHeHHeM HeoTpaKaroIux
IPAaHUYHBIX yCIOBMM JIncMepa. PaccMOTpeHBI peanbHBIE M CHHTETHYECKHE
aKceleporpaMmMbl ¢ pPa3aUYHbBIM CIEKTPAJIbHBIM COCTaBOM U YPOBHSAMH
VHTEHCUBHOCTH, COOTBETCTBYIOIIMMHU Ppa3In4YHOMN IIOBTOPSIEMOCTH
CEHCMUYECKUX BO3JICHCTBUI. IIpoBencn aHanu3 BIIMSTHUSA
pa3zHOMAacIITAOHOCTH, HECHHXPOHHOCTH U HEKOTEPEHTHOCTH K0JIe0aHUI Touek
JTHEBHOH MOBEPXHOCTH Ha (POPMUPOBAHUE HEOHOPOJHOIO OIS YCKOPEHUH.
[loka3zaHo, 4YTO CTENEHb HEOJHOPOJHOCTH CYIIECTBEHHO 3aBHCUT OT
CIEKTPAJILHOTO COCTaBa BO3JCHCTBUSA M ypOBHS HENUHEMHBIX Jedopmanuit
ITPYHTOBOTO OCHOBaHHUs. Y CTAaHOBJIEHO, YTO IPU YBEJINYEHUU UHTECHCUBHOCTH
CEHCMUYECKOr0 BO3JCUCTBUS HEIUHEHHOE IOBEACHHE IPYHTA INPUBOJUT K
CTJIQ)KMBAHHUIO PE30HAHCHBIX 3(P(PEKTOB U CHIKEHUIO HEOAHOPOJHOCTH MOJIs
YCKOPEHUH.

KuroueBble ceiicMudeckoe  BO3JECWCTBHE;  HEOJHOPOAHOCTh  NOJIA  YCKOPEHHWH;
CJI0BAa: MHUKPOCEHCMOPAMOHUPOBAHUE; MOCTOBBIE COOPYKEHMs; IMPOCTPAHCTBEHHAs
BapraleNbHOCTh CEHCMUYECKUX KOJEOaHWil; METOJ KOHEYHBIX ASJIEMEHTOB;
HEOTPAXKAOIIKE ITpaHuLbl JIucMepa; HETMHEWHOCTh TPYHTA; aKCEJIEPOrpaMMBlI;

KOppesIIus KoeOaHui.

THEORETICAL ANALYSIS OF ACCOUNTING FOR ACCELERATION FIELD
HETEROGENEITY DURING SEISMIC IMPACT ON EXTENDED STRUCTURES
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Annotation: The article examines the issue of spatial heterogeneity in the seismic
acceleration field along extended structures, using a highway bridge
designed in Uzbekistan as an example. It demonstrates that the traditional
regulatory approach, primarily based on peak acceleration considerations,
does not fully reflect the actual nature of seismic impacts in the presence of
heterogeneous ground conditions and complex terrain. Numerical
microseismic zoning of the construction site was performed using the finite
element method in the Midas GTS NX software package, employing
Lysmer's non-reflecting boundary conditions. Both real and synthetic
accelerograms with varying spectral compositions and intensity levels,
corresponding to different recurrence intervals of seismic events, are
considered. An analysis of the influence of multi-scale effects,
asynchronicity, and incoherence of ground surface point oscillations on the
formation of a non-uniform acceleration field was conducted. The study
shows that the degree of heterogeneity significantly depends on the spectral
composition of the seismic impact and the level of nonlinear deformations
in the soil foundation. It has been established that as seismic intensity
increases, the nonlinear behavior of the soil leads to a smoothing of
resonance effects and a reduction in the heterogeneity of the acceleration
field.

Key words: seismic impact; heterogeneity of the acceleration field; microseismic
zonation; bridge structures; spatial variability of seismic oscillations; finite
element method; Lysmer's non-reflecting boundaries; soil nonlinearity;
accelerograms; correlation of oscillations.

BBEJIEHUE

CoBpeMeHHas MPAaKTUKA MPOEKTUPOBAHUS MPOTSHKEHHBIX COOPYKEHUN B CEMICMOOMACHBIX
paiiloHaxX MOKa3bIBAET, YTO MPOCTPAHCTBEHHAs HEOJHOPOIHOCTh CEMCMHUYECKUX BO3JCHCTBHI
OKa3bIBAaeT CYIIECTBEHHOE BJIHUSHUE HAa  HANPSHKEHHO-ICPOPMUPOBAHHOE  COCTOSHUE
KOHCTPYKIUHA. OCOOCHHO SpKO MaHHBIA (D(PEKT MpOSBISETCS T MOCTOB, 3CTaKaa U APYTHX
JIMHEVHBIX MHXEHEPHBIX COOPYKEHHM, ONOpPbl KOTOPBIX PACIIONAraroTCsl B  Pa3IUYHBIX
WH)XEHEPHO-TEOJIOTHUYECKUX YCIOBHUSIX M HAa YYaCTKax CO CJIOKHBIM penbedom mecTHocTH. [Ipu
9TOM JEUCTBYIOLIME HOPMATUBHBIE JIOKYMEHTBHI, KakK MpPaBUJIO, OPUEHTUPOBAHbI Ha
WCTIOJIb30BAHHUE YCPETHEHHBIX XapaKTEPUCTUK CEMCMUYECKOTO BO3JEHCTBUS U HE B TIOJIHOW MEpe
YUYUTBHIBAIOT HEOJHOPOAHOCTH IOJISI YCKOPEHUH IO JIMHE COOPYKEHHUS, YTO MOXKET MPUBOJIHUTH
KaK K 3aHIDKCHHWIO, TaK W K M30BITOYHOMY 3aracy NPOYHOCTH OT/ACIbHBIX DSJEMEHTOB

KOHCTPYKIIUH.
B nocnennue roapl B HAyYHBIX UCCIIEOBAHUIX BCE OOJIbIIee BHUMAHUE yEISeTCs YUETY
IIPOCTPAHCTBEHHOU BapHabeNbHOCTH CENCMUYECKUX KoJIeOaHuUH, BKJIFOYAIOLIEN

Pa3HOMACIITAOHOCTh, HECHHXPOHHOCTh M HEKOTEPEHTHOCTh JBIDKEHHWW TOUYEK JHEBHOU
IMMOBCPXHOCTHU. Pa3BuTHe 4mciaeHHBIX MCTOAOB U NPOTrpaMMHBIX KOMIUJICKCOB, OCHOBAHHBIX Ha
METOJIe¢ KOHEYHBIX 3JIEMEHTOB, IO3BOJIAET BBINOJHATH ACTANbHBIA aHAINW3 B3aUMOJEHCTBUS
COOPYIKCHUSA C TPYHTOBBIM OCHOBAHUCM U MOACIIUPOBATL PCAJIbHBIC YCJIOBHUA paCIPOCTPAHCHUA
CECMUYECKMX BOJIH. B 3TON CBA3M aKTyallbHOW SABJISETCA 3ajadya aHalIu3a TEOPETUUYECKUX
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MOAXOA0B K Y4E€TY HEOJJHOPOJHOCTH I10JIs1 YCKOPEHUN M OLEHKH UX IPUMEHUMOCTH IIPHU pacuy€Tax
IPOTSAKEHHBIX COOPYKEHUH, UTO U ONPEAEIAET 1IeJIb HACTOALIEH paOOTHI.

OB30P JIUTEPATYPbBI U METOAbI UCCJIELJOBAHUA

B nureparype [1-17] HEOIHOKpPATHO YKa3bIBaJIOCh, YTO I10JIE€ YCKOPEHHUH Ha IUIOIIAJIKE
CTPOUTENIHCTBA MOXKET OBITh CYIIECTBEHHO HEOAHOPOIHBIM. OCOOEHHO CHIIBHO 3TO CKa3bIBACTCS
Ha MPOTSHKEHHBIX COOPYXKEHUSX, TAKUX KaK MOCThl. OJJHAKO caMa OLleHKa HEOJHOPOIHOCTH IOJIs
YCKOPEHUH B JIUTEPATYPE OCBEIIECHA NaJEKO HENOJHO. MOXHO BBIICIUTh HECKOIBKO INPUYHUH
HEOJHOPOAHOCTH TOJI YCKOPEHUH 1 HanboJiee 4acTo 11 MOCTOB BBIICISIOT TAKYIO IIPUUMHY KaK
HEOJIHOPOJHOCTh TPYHTOBBIX YCIOBUH, KaK MPABUIIO O€peroBbie OMOPHI U YCTOU pacrojararT Ha
CKaJIbHOM OCHOBAaHWH, KOTOPBIE MO3BOJISIIOT HA 0ajl CHU3UTh CEHCMUYHOCTH 10 CPAaBHEHUIO C
¢dboHoBOI. B TO Bpems Kak pycioBbIe ONMOPHI HAXOASTCS B cIaObIX BOJOHACHIIIEHHBIX TPYHTAX,
4YTO TpeOyeT MOBBIIEHHUS pacyeTHOH OayutbHOCTH Ha 1. B pesynbrate MEXIy pyCIOBBIMH U
OeperoBeIMU omopamMu MokeT ObITh pacxoxneHus no CHull B 2 Gamna [18], T.e. muKOBBIE
yCKOpeHHs oTinu4datorcsi B 4 pasa. Ho mpu 3ToM He o0pamiaroT BHUMaHHs Ha Takol (akT, 4To
pPYCJIOBBIE OIOpPHI HAXOASTCS B BBIEMKE, B TO BpeMs Kak OeperoBble OIMOpPbI HAXOIATCA Ha
BO3BBIEHHOCTAX. OOBIYHO B HHU3MEHHBIX penbedax MECTHOCTH 3a CueT Au(pakuud u
uHTep(epeHI BOJIH YCKOPEHHs MaJaloT, a Ha YIJOBBIX JJIEMEHTax peibeda Ha000pOT
MOJHUMAIOTCS. XO0pouio u3BecTeH P deKxT Onenus: (6uya) KOTOPHIH BO3HUKAET HA XOJIMHUCTON
MECTHOCTH Ha BEpPILIUHE X0JIMa /1€ KOHIICHTPUPYETCs SHEPTHUsl ceicMuyeckux Konedanuit. Takum
o0pa3oM MBI HMeeM 2 TEpBBIX CYIIECTBEHHBIX (hakTopoB HeomHoponHoctu. IlepBoe —
HEOJJHOPOJAHOCTb T'PYHTOBBIX YCIOBUI U BTOpOe — CIOXHBIH pesibed) MECTHOCTH, U 00a 3THX
(akTopa 1711 MOCTa BCeria cyliecTBeHHbI. Eciin axe miomianka CTpouTeNIbCTBa MOCTa UJIEAIbHO
POBHAsI U UMEET OJIMHAKOBBIE TPYHTOBBIE YCIIOBHSI, CKOPOCTh PACIIPOCTPAHEHNUS BOJIH Pa3JInyHa U
BOJIHA MOJIXOJUT IOJ HEKOTOPBHIM YIJIOM K IMOBEPXHOCTH U B pe3yJibTaTe HaOionaercs 3Qpgexr
Oerymeil BoaHbl. OLEHUTh 3TH (DAKTOPBI, ANPUOPH HE YUUTHIBAS KOHKPETHOW crenupuKu
IUTONIA/IKH, 110 HAallleMy MHEHUIO, BECbMa 3aTPYAHUTEIbHO. B CBSA3M C 3TUM MBI pacCMOTpPENHU OJIHY
U3 XapaKTepHbIX Ul Y30eKHucTaHa IUIOIIAJ0K CTPOMTENbCTBA M MPOBEIU €€ YHUCIECHHOE
MHUKpOCEHCMOpaliOHUPOBaHUE.

B nccnenoBaHusx NMocCiIeqHUX JIET YKa3bIBA€TCSl YTO JTUX IOKA3aTeled HEJOCTATOYHO.
BBoauTcs mokazaTenh HEOJAMHAKOBOCTH KOJeOaHUS TOYEK MHEBHOM MOBEpXHOCTH [19]. DToT
MOKa3aTeNb BKIIOYAET 3 mapaMerpa:

1. PazHomMacmITabHOCTh, T.€. TO YTO TOBOPUJIOCH paHEe, 3TO HEOJWHAKOBOCTh MUKOBBIX
YCKOPEHU I

2. HecuHXpOHHOCTB, T.€. 3T0 3(deKT Oerymiel BOTHBI — 3ama3/IbIBaHue KOJIeOaHU TOUeK
B OJIHOM MECTE OT Apyroi

3. HexorepeHTHOCTb, T.€. I3MEHEHUE YAaCTOTHOTO COCTaBa KOJIEOaHUH B pa3HbIX TOUYKAX
JTHEBHOW ITOBEPXHOCTH

Kax b1l u3 5TUX 1nokazaresieid MMeeT CBOE 3HaYE€HHE, HO B TEOPUH CEHCMOCTOMKOCTH Yallle
BCEr0 KpOME IMUKOBBIX YCKOPEHHH HCHOJIB3YIOT KO3(P(PUIMEHT KOppeNsluu TOYEK THEBHOMH
MOBEPXHOCTH, KOTOpbIE Ba)XHbI Ui TNPOBENEHUS WHXKEHEPHbIX pacueToB. st pazbsicHeHus
CIIOXKMBIIEHCA CHUTyallud HM)KE€ PAacCCMOTPEH XapaKTEpHBIM IPUMEp, KOTOPBIM IO3BOJISET
MPOMJUTIOCTPUPOBATH YKa3aHHbIE 3((HEKThI Ha KOHKPETHOM IIPUMEpE MOCTa U C/IeJaTh HEKOTOPbIE
0000111eHUS TIO ’TOMY TTOBOJY.

Jljis OLlEHKHM peajbHOro TMOJs YCKOPEHUH IO JUIMHE MOCTOBOIO IMepexoia IpPOBEICHO
YUCJIEHHOE MUKPOCENCMOPAaOHUPOBAaHUE TIOIMAAKU. [Ipr 3TOM CTaBUIMCh 3aa4l TAKUE KaK

* YTOUHEHHE UCXOTHON CEHCMUYHOCTH Ha IUJIONIAKE CTPOUTEIbCTBA!
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Omnpenenenue celcMUYECKOM MHTEHCUBHOCTH JJIsl KOHKPETHOIO ydyacTKa C Y4eTOM
MECTHBIX T'€OJIOTHYECKUX YCIOBHH, B OTJIMYME OT JaHHBIX OOIIero ceicMUYecKoro
paliOHUPOBAHUS.

* OnpesieneHue ceHCMUYECKUX BO3IEHCTBUM:

Bribop axceneporpaMM M pacyeT CeHCMHUYECKMX Harpy30K Ha 3TH aKCeleporpaMMmbl,
OMACHBIE JUIsl ATOW IUIOIIAJKHU CTPOMTEIbCTBA YUMTHIBAS CEMCMUYECKUE CHJIBI, YCKOPEHHE U
MeproJ KOJeOaHHi.

* PacueT HEOAHOPOJHOCTH 10JIS1 YCKOPEHUH Ha BbIOpaHHBIE BO3IECHCTBUS:

Pacuer HEOAHOPOIHOCTHU MOJSI YCKOPEHUH AJIsl ONPABJICHHOH IJIOLIAIKU CTPOUTEIbCTBA
IPOBECTH METOI0M KOHEYHBIX 3JIEMEHTOB B IporpaMmMHoM koMmiuiekce Midas GTS NX.

* PazpaboTka pexkoMeHAalui 10 MPOEKTUPOBAHUIO U CTPOUTEIBCTBY:

Onpenenenne TpeOOBaHUN K CEHCMOCTORKOCTH KOHCTPYKILIMH, @ TAKXKEe PEKOMEH/IAUH 110
00ecrevyeHn0 YCTOWYMBOCTHU 3/1aHUH U COOPY>KEHUH.

B kauectBe 00BEKTa MCCIENOBAaHUS PACCMATPUBAETCS aBTOAOPOXKHBIM  MOCT,
OpOeKTHpyeMblii B Y30ekucrane. CxemMa MOCTa C TIeoJOTMEH IJIOLIAJKU CTPOMTEIbCTBA
npuBesieHa Ha puc.l.
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PucyHnoxk 1. I'eostorudeckuii pa3pe3 ¥ cxema MpOeKTHPYEMOI'0 MOCTA.

Jliia paccMaTpuBaeMoO MJIOIIAAKU CTPOUTENBCTBA XapaKTEPHO TO, YTO MPaBOOEPEKHBIN
YCTOM pacmolio)keH Ha MOJYCKAJIbHBIX TPYHTaX, JIOMYCKAIOUIMX CHHXEHHE (HOHOBOM
ceificMuuHoCTH OT § OaiioB 10 7 6ayuIoB, CpeAHss YacTh IJIOLIAJAKK UMEET JABE OMOpPHI: MpaBast
pycioBas omnopa Takxke Oa3upyercs Ha IOJYyCKaJbHBIX TPYHTaxX, a JieBas pycioBas oropa
IIPOPE3AET TOJIIILY cIa0bIX TPYHTOB U YPOBEHb YCIOBHOM 3a/1€JIKH PACIIONIOKEH B TPYHTAX TPEThel
KaTeropuu, TpeOyromeil MOBBIIICHNsT PacyeTHONW celicMUYHOCTH. JIeBbIi ycTOM pacroyioskeH Ha
rpyHTax BTOpoil kateropuu. U BcTaer Bompoc c mepexoaoMm, Kak e ObIThb, KOrja IUIOIIaJKa
CTPOUTENIBCTBA HAXOIUTCS HA Pa3HBIX IPyHTaxX. B CBsA3M ¢ 3TUM MBI paccMaTpUBaeM 3TOT IEPEXO],
/1€ IPOMJLTIOCTPUPOBAH OOIIUH MOAX0/1 K MUKPOCEHCMOpailOHHPOBAHUIO IIJIOIa10K MOCTOB, I'/1€
UMEIOTCS BBIEMKH CO CIAObIMM IPYHTaMH M UMEIOTCS OTKOCHI OeperoBble U YCTOU TJie TPYHTHI
CKaJIbHbIE, HO 3aTO HAXOJATCS B 30HE BBITYKJIOW MOBEPXHOCTH.

Jlanee ctaBuTCs 3a/1a4a BHIOOpA pacyeTHBIX BO3ACUCTBUI ISl IIIOMIAIKU CTPOUTEIHCTBA.
bbulo paccMoTpeHo 5 BapuaHTOB BO3JCHCTBHUS, NpU STOM Ha CBOOOJHON NOBEPXHOCTHU
MOJIYyCKaJbHOT'O IPyHTa 00eCeunBaIoch yCKOpeHue, coorsercTBytomiee 8 6ammam no 'OCT [20]:

1. Cunretnueckoe BozneiicTBue CA-482, peKOMEHJAOBAaHHOE JISI UCHOJIb30BAHUS TPHU
NpoeKTHpoBaHUU 00bekTOB ADC, moaBeprHyToe IMpoleaype OaJaHCUPOBKH IO KOHEUHBIM
CKOpOCTSIM ¥ yckopeHusiM (Puc.2)
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2. 3amuchk peanmbHOro Bo3aeicTBuss Ninghe 1976 r ¢ mpeobnagaronuMm mepuoaom 1 ¢

(Puc.3)

3. 3amnuchk peaabHOTo Bo3nencTBHs Mexuko-cuta 1995 r ¢ npeobiagaronum nepuoaom 2

c u PGA=1.7 m/c2(Puc.4)
4. CHHTETHYECKOE

BO3JCHCTBHE,

OlMacHoe I TpaBoOil pyCIOBOW OMOpBHl €

npeoOnagaromm nepuojom 1.2 c(Puc.5a)
5. CuHTeTHYECKOE BO3/ICHCTBHE, OMTACHOE JIJIS JIEBOW PYCIOBOM OMOPHI € MPeoOIagaronium

nepuonom 1.8 ¢ (Puc.50)

Pucynok 2. CuHTeTHYECKOE BO3/IeiicTBHE, PEKOMEHI0BAHHOE [IJIl MCII0JIb30BAHUSA NIPH
NPoeKTHPOBaHUHU 00beKTOB ADC ¢ yueToM 0a1aHCHUPOBKM MO0 YCKOPEHUSAM M CMellleHHuSIM

Akceneporpamma

Max=145805  Min=-1.32841

VoKODERIT, WoT

2_ ....:.....:.....E.....E...._E.....'.....'.....;.........;.....'.....'....'..............'.....i.........'.

10 11 14 & 19

SR L C

go - -4.
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Pucynok 3. 3anuce peanbHoro Bo3aeiictBusi Ninghe 1976 r ¢ npeodaagarwomum nepuoaom 1

C
Akxceneporpamma Maw=188335  Min=-1,67847
¢ 2f- = :
E 14 .
g -1

Pucynok 4. 3anuce peanbHoro Bosaeiicreusa Mexuko-cutu 1995 r ¢ npeodaagaommum
nepuoaom 2 ¢ u PGA=1.58 m/c2 u cniekTp ero yckopeHnuii ajisi k03¢ GpuiueHTOB HEYNPYyroro

conporuBjenus ceepxy Buu3 Y=0.05; y=0.1; y=0.15 u y=0.2

a)

e Mac=065164

Mn = 040276

6)

AnCanenorpanma Min= 021232

Wae=037761

-.;'.'ﬁk/"_'\:i'\i.'/'";\.'-%"-“u

2 13 W 15 W 1718 WA
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Pucynok 5. CuHTeTHUECKOE BO3/IeiiCTBHE U UX CIIEKTPbI, ONMIACHOE /IJIsl IPABOH PYCJI0BOM
onopsl ¢ npeodaanaommuM nepuoaom 1.8 ¢ (a) u 1.2 ¢ (0). CnekTpbl YCKOpPEHUI MOCTPOEHbI
1151 KO3 PUIHMEHTOB HEYNIPYIroro conporuBjaeHus ceepxy Bam3 y=0.05; y=0.1; y=0.15 n
v=0.2

PACUYETHASA MOJEJIb U METO/IbI PACUETA

Jis  mpoBeAeHHs] HUCCIENOBaHUM TPAaJUIMOHHO HCIIOJIb3YETCS METOJ KOHEYHBIX
aneMeHToB. [IpoGneMa COCTOMT B TOM, 4YTO B 3a/Jadyax TpyHTa MbI JIOJDKHBI paboTaTh ¢
OecKOHEYHO 00J1acThI0, HO (DAKTHUUYECKU MBI BhIpe3aeM M3 OECKOHEUHOT0 OCHOBAHUS YCIOBHYIO
KOHEYHYIO M000J1aCTh, KOTOPYIO B MHKEHEPHOM >KaproHe Ha3bIBAIOT SITUKOM. OT rpaHHII SIIUKa
MPOUCXOIUT OTPAKEHUE CEHCMUYECKUX BOJH, KOTOPOTO HET B 001IacTu ocHoBaHMs. UTOOBI
UCKJTFOUUTH OTPa’KEHUE BOJH OT TPAHMIIBI 00IACTH PsiJI CIIEHUAIMCTOB IPUHUMAIOT 32 PACUETHYIO
MoOJIeJIb — 00JIaCTh «SIIHMKa» TaKUM 00pa3oM, 4TOObI OTPa’KEHHBIE BOJHBI HE YCMENU BEPHYTCS
obpatno. Takoro poma 3amaum peman A.A. XpankoB [21] u P.I'. ®ném [22], roe oaun
paccmarpuBan moct, a aApyroit CasuHo-Ilymenckyo I'DC, u y HUX y 000MX pazMep «SIIHKa»
COCTaBJISUI MPUMEPHO 34KM, 4YTO TMO3BOJWIO pEAIN30BaTh 3Ty 3aJadyy B COBPEMEHHBIX
MporpaMMHBIX KoMmIuiekcax. Ho pelmreHue Takoro pojaa 3ajgad 3aHUMAaET JOCTATOYHO JOJTOE
BpEMsI, OT HECKOJIBKUX CYTOK /10 Mecsiia. UToObI n30ekaTh Takux HenpusTHoctel Jlmemepom [23]
ObL1a TpeIoKeHa AeMIpupyonas rpaHuia, KoTopas JoKHA UCKIIOYUTh OTPAKEHHE BOJH Ha
rpanune sAmmka. OH [OCTpOWJI TpaHUIly B BHUJE AEMI(PEPOB B KOTOPHIX IOIVIOIIAETCS
oTpeieIeHHOE KOJIMYECTBO YHEPTUH, MUHUMHU3UPYIOIEE OTPaKEHUE BOJIH OT YCIOBHOW TPaHUIIbI
(puc.6). D10 HampaBJIeHUE IETATHLHO OMKUCAHO B padoTax npodeccopa Bonwda [24], Tsanuna [25],
npodeccopa A.M. Vzauna [26] u np. cmenumanuctoB [27-29], KOTOpbIE HCMIOIB30BAIU
JIeMIUPYIOLLYIO TPaHUIly PU aHalIM3€e MO0I00HbIX 3a1a4. OnpeaeneHHas CI0KHOCTb BOZHUKAET
C 3aKperuieHneM JeMrQepoB, KOTOPbIE MOTJIOMIAIOT YHEPTHIO PABHYIO SHEPTUH, KOTOPast TOJKHA
yiTH Ha OECKOHEYHOCTh 3a CUeT yHoca ynpyrumu BojiHamu. Ecnm nemndep 3akpenuTh B
HEMOJIBIYKHOW TOYKE, TO MPH CMEIIEHNUH CHUCTEMBI KaK >KECTKOTO IIeJIOro MO KOHTYpY 00JIacTu
BO3HUKAIOT JOIOJIHUTENbHbIE yCUusA. B CBA3M ¢ 3THUM MOsIBUJIACh TaK Has3biBaeMas 3ajaya co
CTONOMKOM TPYHTa, T.€. MapallJieIbHO C TpaHUIIEH O0JacTU CTaBUTCS CTOJIOWK, COETMHEHHBIN
JKECTKO C OCHOBAaHHMEM U K 3TOMY CTOJIOMKY, KpenuTcs Aemndep. B pesynbrarte 3Ta 3amaya crana
JIOCTaTOYHO TMOMNYJIAPHOM B COBPEMEHHBIX NPOrPAMMHBIX CpPEJACTBAX, B YacTHOCTH B
nporpammubix obecnedeHusix MIDAS GTS NX u PLAXIS wumeercss KOHEUYHBIM 3JIEMEHT
HEOTPAKAIOIIEW T'PaHULbI, KOTOPHIM IO CYIIECTBY YCTAHABIMBAET 3JIEMEHTHI HEOTpa)karolen
rpanuiel JIncmepa.

Free Free Buffer zone Region of interest Bufferzone
field field

Surface
—H HE
Main model

_ti It ain domain jj_ Free field
—‘x— Free field
2 = 2 '

Seismic
waye

Base

[Schematic Overview of Free Field Element] [Free field effect {G), Absorb reflection (O)]

PucyHok 6. JjieMeHTbI 0€CKOHEYHOI TPAHULIbI
JUid TpoBENEHUs HalIMX HCCIENOBAaHUM MBI AHAIM3UPOBAIM PACYCTHYIO MOZCIb C
UCIIOJIb30BAaHUEM METO/1a KOHEUHBIX AJIEMEHTOB B MporpaMmMHoM komiuiekce Midas GTS NX. s
9TOr0 U3 TPYHTOBOIO MAacCHBa BBIAEICH pacueTHas MOAENb (pUC.7) — yCIOBHBII TI'PYHTOBBIH
«SIIMK» TA€ BBIICIECHHBIA Y4aCTOK I'PYHTOBOI'O MACCHBA HCIIOJIb3YETCS B Ka4e€CTBE PACUETHOMU
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o0acTi. DTOT «AUIMK» SBISCTCS TPaHUICH, B KOTOPOW INPOBOASTCS pacueThl, U OOBIYHO
MPENCTaBISIET COOOW MPSAMOYTOJIBHUK, MPSIMOYTOJIBHBIN Tapajuiefienunes, U Ap., XOTS B
PEATLHOCTH TPYHTOBBI MAacCUB MOXET HMMETh CIOXHYIO (GopMmy. PazOneHne Ha KOHEYHBIC
9JICMCHTBI NPOUCXOAUT BHYTPH I3TOT'O «AIIHUKA». HH_II/IK 633preTCH Ha CKaJIbLHOM OCHOBAaHHH,
paccmaTtpuBaeMoM, Kak miaatdgopma. PacueTHoe yckopeHue 3aaercs 1o BepxXy miaThopMel (HU3Y
siiuka). [To G0KOBBIM TOpIIaM SIIIIMKA YCTAHOBIICH CHEIMAIbHOE TPaHUYHOE yciaoBue Tuma «Free
Field» (puc.6), kotopeie coBMemarT JIMCMEPOBBI HEOTpPaKAIOIIUE TPAHUIBI, a TaKKe
pacnpocTpaHeHHe YCKOPEHHH IO TPaHMLE PAcCUYeTHOH OOJIACTH, MO3BOJISIONIEE YMEHBIIUTH
TPaHUIIBI PACUETHON CXEMBI U CYIIECTBEHHO COKPATUTh BpeMsl pacueta. JKecTKOCTh SIInuKa COOKy
y4TEHa IIPU TOMOIIM I'PYHTOBBIX NPYKUH, KOTOPBIE MOAEIUPYIOT YIPYTHUHI OTIIOP TPYHTA.
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Pucynok 7. O0mmii B miaTgopmMsl

IToBeneHue rpyHTa anmpoKCUMUPOBAHO MOJIeNbI0 TpoyHOoCcTH Kynona-Mopa, a ’KecTKOCTh
IpyHTa XapaKTepPH3yeTcsl Ha4aIbHBIM MOIYJIEM YIIPYTOCTH (YIIPYTOTo CIIBUTA).

[lepBoHauasbHO BBIMOJIHEH pacyeT (opM COOCTBEHHBIX KoyiebaHui. OnpeneneHbl
nepuobl U popmbl Konedanuit (puc 8-11).

PG SR = | rione 10}

+1.397 152003
%
+1.270130-003
1A%
+1,14312s-003
A%

Vi zcns
~so.comeevico
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Pucynok 9. Bropas (])pMa KoJ1e0anmii
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Pucynok 10. Tperns popma kosredbanuii
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Pucynok 11. YerBepras popma kosedanui

3ametHO, uTo 1 dopMa ¢ GONBIIUM MEPHOJOM KOJeOaHUN COOTBETCTBYET KOJIECOAHUIO
JICBOM PBIXJION o0yacTH, a 4 popma — KoIeOaHUIO TTPABOM KECTKOW 00IacTH

I'padbuk KkpuBOM JOUHAMHUYHOCTH aKCeJIepOrpaMMbl COOTBETCTBYET HOPMATHBHBIM
MIPEJICTABICHUSIM O CEHCMHYECKOM BO3JICHCTBUY Kak MMoKa3zaH Ha puc.12. ['paduk moctpoeH mis
10% OT KpUTHUYECKOTO 3aTyXaHUsl.
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Pucynok 12. KpuBasi 1TMHAMHYHOCTH.

Jlnst Bo3neiicTBUid BIOpaHHBIMU HamMu paHee 1, 4 u 5 paccmoTpeHo nBa 3HaueHus: PGA,
JUJISL pacCMaTpUBAaEMOM IUIOHIAJKK ¢ TOBTOpsieMocThio pa3 B 100 u 500 ner.

PE3YJIbTATBI UCCJIEJTOBAHUMI
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[Ipexne Bcero, ciiefyeT OTMETUTD, YTO CYIIECTBEHHAs! HEOIHOPOAHOCTh BO3MYILIEHUH 1O

JUIMHE MOCTOBOT'O IEPEX0Ja MOXET MMETb MECTO, OJHAKO 3Ta HEOJHOPOJHOCTb 3aBHCHUT OT

CIIEKTpaJIbHOIO cocTaBa Bo3neilcTBUs. IIpu BbicOkouyacToTHOM Bo3aciicTBUM CA-482 JjeBblit

Oeper MOCTOBOTO IIepeX0/1a, CI0KEHHBIN CTaObIMKU TPYHTAMH, HIMEET MMUKOBBIE YCKOPEHHs a=5.25

M/c2 ¢ KO03p(UIMEHTOM YCWICHHS TI0 OTHOIIeHHI0 K ocHoBanuto KIL=1.31, a mnpmu

JunHHOTIeproHOM Bo3neiicTBun Ninghe a=4.19 m/c2 ¢ koapunmentom yeunenust KL=1.5. [Ipu

BO3JICHCTBUSAX, ONACHBIX I HPOEKTUPYEMBIX ONOP YMEPEHHOH  HMHTEHCHUBHOCTH,

paccMaTpuBaeMble 3HAUEHUS COCTABWJIM Ui JeBod omopsl a=0.22 m/c2 ¢ ko3¢ unueHTom

yeunenust KL=1.5, a qyis nipaBoii onopsr a=0.29 m/c2. ¢ koapdunmentom ycunenns KL=1.4. 13

U3JI0)KEHHOT'0 CJIEYET, YTO HEOJHOPOJHOCTb IOJS YCKOPEHHUH Ha IUIOIIAJKE CTPOUTEIHCTBA

CJIeTyeT OLIEHUBATh, UCXOs U3 CIIEKTPAIBHOI'O COCTaBa BO3CHCTBHI, OMACHBIX I BO3BOAMMOMN
KOHCTPYKIIUH.

Tabmuua 1

[Tomyuyennble KOAPPUIMEHTH! YCHICHUS! YCKOPEHUH OTHOCHTENBHO IIAT(GOPMBI (TOYKH
P1-6 — 3HaueHus yckopeHHil Ha TOBEPXHOCTU TPYHTA CJIEBa-HAIIPABO)

Cunres. Cunres. Cunres. Cunres.
Yckopenu aKCeN. JUIS | aKCcel. JUIS | aKCell. JUIs | akcel.  JUIs
e, M/c’> u CA- 3emut. Jenit OIOpPHI  C | OIOPHI Cc | onopsl c | onopsl c
Koaddun 480 Mexuxo- Ningﬁe T=1.2c. T=1.2c. T=1.8c. T=1.8c.
HEHT CUTH Cnaboe Ymepennoe | Cnaboe YmepeHHoe
YCUJICHUS BO3JICHCTB | BO3JICHCTBU | BO3JCHCTBH | BO3JICHCTBU
ue e e e
Base 4 1.64 2.80 0.15 0.21 0.15 0.61
1.00 1.00 1.00 1.00 1.00 1.00 1.00
Pl 5.25 2.20 4.19 0.38 0.53 0.34 1.39
1.31 1.34 1.50 2.49 2.51 2.30 2.28
P 4.4 2.08 3.93 0.35 0.49 0.36 1.37
1.10 1.27 1.40 2.29 2.32 2.44 2.23
P3 4.04 1.68 3.07 0.26 0.36 0.22 0.92
1.01 1.02 1.10 1.69 1.70 1.50 1.50
P4 4.41 1.80 3.05 0.21 0.29 0.21 0.86
1.10 1.10 1.09 1.36 1.39 1.40 1.41
P5 5.6 2.11 3.60 0.32 0.45 0.17 0.70
1.40 1.29 1.29 2.08 2.12 1.11 1.14
P6 5.87 2.25 4.21 0.30 0.42 0.20 0.83
1.47 1.37 1.50 1.95 2.01 1.37 1.36

BTopoil BaXHBIN BBIBOJ CBSI3aH C YY4E€TOM HEJIMHEWHOCTH TPYHTOBOIO OCHOBaHMS. Uem
CUJIbHEE BO3/IeICTBHE, TeM ciadee MpOosBIseTCsl HEOAHOPOAHOCTh Mo yckopeHuid. Henuneitnoe
MIOBE/ICHUE TPYHTA CIVIAKMBAET PE30HAHCHBIE IHKU TPYHTOBBIX CIIOEB. OTOT pE3yJbTaT
COOTBETCTBYET pe3yJibTaTaM ucciieoBanuii [18]. B HacTosimiee Bpems ocymiecTBsieTcs] IepexoT
Ha MHOTOYPOBHEBBIN pacyeT coopykeHui. EBpokosa mnpeaycMaTpuBaeT MHUHUMYM 2 YpOBHS
BO3JECHCTBUS, a B e CTpaH, Hanpumep, B Mtanuu, ucnonsizyercs 4 ypoBHs Bo3aenucTBus. s
Ka)KJ0r0 YPOBHS BO3JIEHCTBUS MPOSBIISAETCS CBOSI CTETIEHb HEOAHOPOJHOCTH I0JIs1 YCKOPEHUH Ha
IUIONIAJIKE CTPOUTENBCTBA.
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W Tpetuii BbIBOJI COCTOMT B TOM, YTO CEMCMOJIOTOB MPHU MHUKPOCEHCMOpPalOHUPOBAHUU
HYKHO MTPOCUTH Y4I€CTh KOIPPUITMCHT KOPPENSINU KOJICOaHUH TOUEK THEBHOUM MOBEPXHOCTH TPH
pa3HbIX TPYHTOBBIX YCIOBUSX.

3AKIIOYEHHUE

BrimoHeHHBIH AHAJIM3  TCOPCTHUYCCKUX IOAXOJ0B U PE3YyJIbTaThl YUCIICHHOI'O
MOJICJIMPOBAHUs TMOKa3ajdu, YTO MOJ€ CEHCMHYECKHMX YCKOPEHHW MO JJIMHE MPOTSHKEHHBIX
COOPYKEHHUH MOKET UMETh BEIPAKEHHYIO TPOCTPAHCTBEHHYIO HEOTHOPOJHOCTH, 00YCIIOBIICHHYIO
COUYETaHHEM Pa3HOPOJHBIX TPYHTOBBIX YCIOBHIA, 0COOEHHOCTEN penbeda MECTHOCTH U XapaKTepa
pacnpoCTpaHEHUs CEMCMUYECKUX BOJH. YCTAaHOBJIEHO, 4YTO TPAJAUIIMOHHBIA HOPMAaTHUBHBIN
MOAXO0J, OCHOBAaHHBIN MPEUMYLIECTBEHHO Ha YU€Te NMUKOBBIX YCKOPEHUU, HE BCErAa aleKBaTHO
OTPaXXaeT peaIbHYI0 KAPTUHY CEHCMHYECKOI0 BO3ICHCTBUS HA COOPYKEHUE U MOKET MMPUBOJIUTH
K 3aBBIIICHHON OLIEHKE HEPABHOMEPHOCTH BO3JCHCTBUML.

[TokazaHo, 4TO CTE€NEHb HEOAHOPOJHOCTH MOJISI YCKOPEHHH CYIIECTBEHHO 3aBUCUT OT
CHEKTPAIbHOTO COCTaBa CEHCMHUYECKOrO BO3JEWUCTBUS U COOCTBEHHBIX JUHAMHYECKHX

XapaKTEPUCTUK CHCTEMBI «TPYHTOBOE OCHOBaHHE — coopyxkeHue». J[lig BO3AEHCTBUMH,
CIIEKTPAJIbHO OIACHBIX [UIS pPacCMAaTPUBAEMOr0 COOPYXKEHUs, BBISBIECHHAs HEOJAHOPOJHOCTH
MOYKET OBITH 3HAYUTEIBHO HIKE MIPOTHO3UPYEMOM o pe3yabpTaTam

MHUKpOceiicMOpallOHUpPOBaHMsI, BBIIOJIHEHHOrO 0e3 yuéra yacTOTHOH u3buparenbHocTH. Kpome
TOT0, YCTAaHOBJEHO, YTO HpPHU YBEIWYEHUH HHTECHCUBHOCTHM CEWCMUYECKOTO0 BO3/AEHUCTBUSA
HEJIMHEWHOE IOBEIEHHWE TI'PYHTOBOI'O OCHOBAHMSI NPHUBOJUT K CIJIAKMBAHUIO PE30HAHCHBIX
3¢ (HEKTOB U CHHIKEHUIO PA3IMUUil YCKOPEHUH B Pa3IMUHbIX TOYKAX 10 JJIUHE COOPYKEHUS.

[TonmyyeHHble pe3yJbTaThl MOJATBEPHKAAOT HEOOXOJIUMOCTh KOMIUIEKCHOTO IOAXO0Ja K
OLIEHKE HEOJHOPOJHOCTH IOl YCKOPEHHUH, BKJIIOYAIOMIETO MCIOJIb30BAaHUE UHUCIEHHOIO
MHUKpPOCEHCMOPallOHUPOBAHUS, aHAJIN3 CIIEKTPAJIbHOIO COCTaBa BXOJHBIX aKCEJIEPOrpaMM U yUET
KOppesiliK Kosie0aHUil TOYeK JTHEBHOM MOBEPXHOCTU. YYeT yKa3aHHBIX (DaKTOPOB MO3BOJISET
HOBBICUTh OOOCHOBAaHHOCTb PACYETOB MPOTSKEHHBIX COOPYKEHHH Ha MHOTOTOYEYHOE
ceificMrueckoe BO3JEMCTBHE U MOXKET OBITh MCIOJIB30BaH IpU pa3paboTKe peKOMEHIalHi 1o
COBEpPUICHCTBOBAHUIO HOPMATHUBHBIX METOAMK CEHCMOCTOMKOrO NPOEKTUPOBAHUS MOCTOB U
AQHAJIOTMYHBIX MH)KEHEPHBIX 0OBEKTOB.
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TEXHOJIOI'MM MPOBEJAEHUSA KOMUCCHUOHHBIX EXKEMECAYHBIX
ITPOBEPOK UHO®PACTPYKTYPbI ) KEJIE3HOJAOPOXKHOI'O TPAHCIIOPTA

Al0aypaxmaHoB Ab3amM AOayJixaiieBUY
CaMOCTOATEIIbHBINA COMCKATENb, TallIKEeHTCKHUI IOCY 1apCTBEHHBIN TPAHCIIOPTHBIM YHUBEPCUTET
Azam4579494(@mail.ru

AHHOTanms: B naHHOM crarbe HaydyHO OOOCHOBAaHO, YTO TEXHHYECKOE COCTOSHHUE
KETIE3HOJOPOKHONW HHPPACTPYKTYPHI SBISAETCS KIIOUYEBBIM (PAKTOpPOM
0€30MacHOCTH JIBMYKEHUSI TIOE310B U IKCILUTyaTallMOHHOH 3()(heKTHBHOCTH.
Y CcTaHOBIIEHO, YTO HEUCIIPABHOCTH AJIEMEHTOB HH(PACTPYKTYPBI IPUBOISAT
K HapyIICHUIO rpadyKa JBIKSHUS 0E3/I0B, CBEPXHOPMATHBHOMY IIPOCTOIO
COCTaBOB Ha CTAHIMAX, a Takke K HeIPPEKTUBHONH OpraHU3aINH
nepeBo3ouHoro npouecca. [1o pesynbpraTaMm nccienoBaHus BBISBICHO, YTO
B YCIOBHAX IM(PPOBOrO MPOBENEHUS KOMHUCCHOHHOTO E€XKEMECSYHOTO
OCMOTpa BpeMs O0ECHeueHHs MOE3JHOTO COCTaBa TATOBBIM BHJIOM
COKpamaercs 1O JBYX pa3, a BpeMs TMpOCTOS  TPAH3UTHBIX
nepepabaTbIBaeMbIX BArOHOB Ha CTAHIMSIX YMEHbIIAETCS B cpeiHeM Ha 7%,
Ha OCHOBAHHUH 4Yero ObLIN pa3paboTaHbl COOTBETCTBYIOIINE MIPEIOKCHHUS.

KarueBble JKenesHomopoxHass HHQPACTpyKTypa; O€30MaCHOCTb JABMXKEHMS, MOE3[;
cjoBa: 0e30MacCHOCTH JIBM)KEHHS T0€3/10B; CTAHIUS; BarOH.

TECHNOLOGIES FOR CONDUCTING COMMISSION-BASED MONTHLY
INSPECTIONS OF RAILWAY TRANSPORT INFRASTRUCTURE

Abdurakhmanov Azam
Independent researcher, Tashkent State Transport University
Azam4579494@mail.ru

Abstract: In this article, it is scientifically substantiated that the technical condition of
railway infrastructure is a key factor in train traffic safety and operational
efficiency. It has been established that malfunctions of infrastructure
elements lead to disruptions in train schedules, excessive dwell times of
train consists at stations, and inefficient organization of transportation
processes. According to the research results, under conditions of digital
commission-based monthly inspections, the time required to provide train
consists with the appropriate type of traction is reduced by up to twofold,
while the dwell time of transit processed wagons at stations is reduced by
an average of 7%, on the basis of which relevant proposals have been

developed.
Key words: Railway infrastructure; traffic safety; train; train traffic safety; station;
wagon.
BBEJIEHUE

[Ipy npoBeneHMM KOMHUCCHOHHOTO  €XEMECSYHOTO OCMOTpa HHQPaCTPyKTYphI
KENE3HOIOPOKHOTO ~ TpaHCIOpTa 00ecneunmBaeTcss CTaOWIIBHBIM NPOMYCK TPY30BBIX U
MACCAKUPCKUX MOE3/I0B MO YYaCTKy B COOTBETCTBUU C HOPMAaTUBAMU BPEMEHH, YCTAaHOBIEHHBIMU
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JUHUAMH rpaduka IBHKEHHS MM0oe370B. B yciaoBusx HapyuieHus rpaguka IBUKEHUS 1MOE3/I0B U
T1aHa (OPMUPOBAHUS IMOE37]0B BO3HUKACT HEBBIMOJIHEHHE MPOM3BOJICTBEHHBIX ITOKa3aTenei
paboThl CTAHIIMM U y4acTKa. B pe3ynbraTe B TEXHOJIOTMYECKUX MPOU3BOJICTBEHHBIX IpoIeccax
CTaHIIMI ¥ yY4aCTKOB IMTPOUCXOAT COOH, UTO MPUBOIUT K HEIPPEKTUBHBIM MPOCTOSM IMOABUKHOTO
cocraBa. CremoBarenbHO, 1 oOecrieueHus IJIaBHOM M OecriepeOoiHON padOThl CTaHIUA U
YYaCTKOB TEXHHYECKOE COCTOSIHHME HMX WHQPACTPYKTYPHI TOJKHO HAXOJUTHCS B HCIPABHOM
COCTOSTHUU M COOTBETCTBOBATh YCTAHOBJIEHHBIM TEXHUUYECKUM perjameHTam [2].

Bo3moxHO ob6ecrieunTh 3(PGEKTUBHYIO OPraHU3alMI0 JBIKEHUS IMOE370B 3a CUET
BHEJPEHUS MEPONPUITHA 1O KOHTPOIIO Oe30HmacHOCTH, TPEOYIOUIMX 3HAYUTENbHBIX
KaIATaJIbHBIX BJIOKEHUH. B cirydasx, Korja B 3TOM HET HEOOXOAUMOCTH, BO3HUKAET MOTPEOHOCTh
B KOMIUIEKCHOM OIIEHKE COCTOSIHHS HMH(PACTPYKTypbl MpPH MPOBEIEHUU KOMHCCHOHHOTO
©KEMECSIYHOTO OCMOTpa ¢ YYETOM HapylIeHWH TpeOoBaHMid O€30MacHOCTH JBHKCHHS U
MEPEeBO30K Ha y4acTKax, 0e3 M3JIMIIHUX 3aTpaT, MyTéM NPUMEHEHHUS CHCTEM JUCTaHIIMOHHOTO
MOCTOSTHHOTO MOHUTOPUHTa WHQPACTPYKTYPBI KEIE3HOAOPOKHOTO TpaHcmoprta. Mcxons u3
JAHHBIX MOJOXKEHUH U TMPOBEACHHBIX BhIIIE aHAIU30B, a TAK)KE MPUHUMAasi BO BHUMaHHE, YTO B
HACTOSIIEe BPpeMs Ha TEXHUYECKHUX CTAaHIUAX, Haxomsammxcs B BeaeHuun AO «O‘zbekiston temir
yo‘llari», CBEpXHOPMATHUBHBII MPOCTON TPAH3UTHBIX IOE3/I0B, MOAJIEKAIIUX TepepadoTke,
yBenuumics Ha 7,6%, nenaercs BBIBOJI O 11eJI€CO00Pa3HOCTH BHEAPEHUS CUCTEM TUCTAHIIMOHHOTO
MOCTOSTHHOTO ~ KOHTpOJiA  0€30MacHOCTH  JBIDKEHUS TPU  IPOBEJCHUHM KOMHUCCHOHHOTO
€XKEMECIYHOTO OCMOTpPa COCTOSIHUSI HHPPACTPyKTyphI [15].

[lo pesynbraraM TpPOBEAEHHBIX aHAJIM30B JJS COIMOCTABIEHUS C JICHCTBYIOMICH
TEXHOJIOTHEH KOMHUCCHOHHOTO €KEMECIIYHOTO OCMOTPa HHPPACTPYKTYPHI HA KEITE3HOAOPOKHOM
Tpanciopre (A) Obul  ompenenéH  KOHKYPEHTOCHOCOOHBI  BapMaHT  TEXHOJOTHH,
c(hOpPMHUPOBAHHBIN C MPUMEHEHHEM CUCTEM KOHTPOJISI OE30ITACHOCTH JIBHKCHHS, 8 UMEHHO:

M(POBU3UPOBAHHAS ~ TEXHOJOTHUS  KOMHCCHOHHOTO  €XKEMECSYHOro  OCMOTpa
UH(PpaCTPYKTYypHI KeNe3HOI0pOKHOTO TpaHcmopTa (R);

TEXHOJIOTUSI «A» MIMPOKO TPUMEHSETCS Ha JKEJIE3HOJOPONKHOM TPAHCIOPTE JUIS
obOecrieueHnss O€30MACHOCTH  JBMDKCHUS TIOS3JI0B IPH  MPOBEJICHUU KOMHCCHOHHOTO
€XKEeMeCSIYHOT0 OocMoTpa HUHMpacTpyKTypbl. B JaHHON TEXHOJIOTHMM TMpoILecC OCMOTpa
OCYIIIECTBIISIETCSI HAa OCHOBE OYyMaXHOW JOKyMEHTalluu. B pesynbrare yBEIMYHMBAIOTCS
BPEMEHHBIE 3aTPAThl U YCIOXKHAETCS CUCTEMATH3aIUs JaHHBIX. DTO, B CBOIO OUepe/ib, TPUBOIUT
K POCTYy KOJIMUECTBAa OIMOOK, JOMYyCKAeMBIX M3-3a YEJIOBEYECKOTro (hakTopa, M YBEIUYCHHIO
BPEMEHH IPOCTOSl MOE370B Ha TEXHHUYECKUX CTaHIMSIX. Kpome TOro, yBelWYeHHE BpPEMEHU
OCTaHOBOK TIO€3JI0B Ha MPOMEKYTOUHBIX CTAHIMSIX MPHBOJUT K CHIKCHHIO YYaCTKOBOH
CKOPOCTH.

[{udpoBu3upoBaHHass  TEXHOJOTHUS  KOMHCCHOHHOTO  ©KEMECIYHOTO  OCMOTpa
UHQPACTPYKTYPHI KEIE3HOJAOPOKHOTO TpaHCIoOpTa «R» Ha MpakTUKe MIMPOKO MPUMEHSIETCS C
UCIIOJIb30BaHUEM IHU(PPOBBIX MHPOPMAITUOHHBIX CUCTEM, MOOMIBHBIX YCTPOHCTB, dJICKTPOHHBIX
JKYpHAJIOB W IICHTPAIM30BaHHON Oa3bl MaHHBIX. [Ipu 3TOoM obecmedymBaroTCs MPO3pavyHOCThH
KOHTPOJISI O€30IMACHOCTH JIBFDKEHUS ITOE3]I0B, OOBEKTUBHOCTh OIICHKH, a TAKXKE IMOBBIIIACTCS
YpOBEHb OE30MACHOCTH JBMKEHHS 3a CUET AMCTAHIMOHHOTO MOCTOSHHOTO MOHHUTOpHHTa. B
JAHHOM cllydae (OPMHUPOBAaHUE ITOE3]I0OB B COOTBETCTBHH C IUIAHOM WX (OpMHpOBaHUS U
COTJIACHO JIMHUSAM TpaduKa ABWKEHHUS, OCYIIECTBISETCS IO COTJIACOBAHUIO C MOE3THBIM
JUcrieTdepoM. B cBs3H ¢ 3TUM TpeOyeTcs JOMOTHATEIFHOE BPeMs JIJISl TPOBEICHHS TEXHUIECKO-
KOMMEPUYECKUX OCMOTPOB COCTABOB Ha TEXHUYECKOW CTAHIIMH, a TAKXKE YCIOXKHSIETCS MPUBS3Ka
JIOKOMOTHBOB K JIMHUSIM rpaduka ABMKEeHUS moe310B. OHAKO IpU TaKOM MOAXO0/E CHIXKAETCS
BIIUSTHUE YEIIOBEUECKOTro (pakTopa M pacIIUpsIOTCS BO3ZMOKHOCTH aHAIM3a IKCIUTyaTal[MOHHBIX
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rnmokasareieii. B PE3YIbTAaTEC CO3Aar0TCA YCIIOBUA NI COKpalll€HUA BPEMCHU IIPOCTOA IIOEC310B HA
TCXHUYCCKUX CTAaHIIUAX.

OB30P JIUTEPATYPbI U METOJAUKA UCCJEJOBAHUSA

W3yynB MHEHHS M PEKOMEHJALUMU YYEHBIX U CIELMAIUCTOB IO BOMPOCAM DPa3BUTHUS
TPAHCIIOPTHOM OTPACIIH, HA UX OCHOBE ObLIO MPOBEICHO HACTOSIIIEE UCCIIEIOBAHNE.

[To MHEeHMIO BeaymMX Y4YEHBIX M CIELUAIMCTOB B 00JAcTH TpaHCHOPTa, oOecredeHue
0C30MaCHOCTH JBWKCHHSI W Pa3BUTHEC TPAHCIIOPTHON OTpaciy B COBPEMEHHBIX YCIOBUSIX
HaANPSIMYIO CBSI3aHO C BHEAPEHHUEM COBPEMEHHBIX MH(POPMAIIHOHHO-KOMMYHUKALIMOHHBIX CUCTEM,
YTO B HACTOSAIIEE BPEMs SBIISIETCSI OCOOEHHO akTyallbHbIM [7, 8, 10, 11].

B 3akone «O Xene3HOAOPONKHOM TPAHCIOPTE» YCTAHOBIEHO, YTO TEPPUTOPHUH
JKEJIE3HOJJOPOKHBIX CTAHIIUN, BOK3AJIOB M MHBIX TOJPA3ACICHUN, CBA3aHHBIX C MEPEBO30YHBIM
MIPOLIECCOM KEJIE3HOJOPOKHOTO TPAHCIIOPTA, MACCAKUPCKUE TIAT(HOPMBI U HKETIE3HOA0POKHBIC
MyTH, HA KOTOPBIX OCYIIECTBISIETCS JBIKEHUE ITOE3/I0B, & TAK)KE BBITIONHSIIOTCS MAaHCBPOBBIC U
MOTPY304YHO-Pa3rpy30uHble pPabOThl, OTHOCATCS K 30HAM MOBBIIIEHHOW omnacHoctu. [lpu
HEO0OXOJUMOCTH TaKHE 30HBI OTPAKIAIOTCS M OCHAIAIOTCS TEXHUYCCKHUMHE CPEACTBAMH KOHTPOJIS.
Takxe yKa3aHo, 4YTO TOPSAOK MNpeObIBaHUS TpaKJaH W pa3MelIeHUus OOBEKTOB B 30HAX
MOBBIIIICHHONW OMACHOCTH, BBIIOJIHCHHUS Pa0OT B ATHUX 30HAX, a TaKXKe NpPaBHIA MEPECCUCHUS
JKEJIE3HOJJOPOKHBIX IMyTeH TPaHCHOPTHBIMU CPEACTBAMU M TEIIEXOJaMH yCTaHABIMBAIOTCS
Kabunerom Munuctpos Pecniy6nuku Y306ekucras.

YcTaHOBIIEHO, YTO TMOABMXKHOM COCTaB, BKIIIOUAs CIEIUANBbHBIN TOJIBUKHOW COCTaB H
KOHTCHHEPBI, AJIEMEHTHI BEPXHETO CTPOCHUS KEIE3HOJAOPOKHOTO IIyTH, a TaKXKe WHBIS
TEXHUUYECKHE CPEJICTBA U MEXAaHU3MBI, PABHO KaK U YCIYTH, OKa3bIBa€MbIE Ha JKEJIE3HOI0POKHOM
TPAHCIIOPTE, TOJDKHBI COOTBETCTBOBATH TPEOOBAHUSM 3aKOHOJIATEIHCTBA 1 HOPMATHBHBIX aKTOB
B cdepe TEXHUYECKOTO peryjiupoBaHUs, oOecleyuBaronx Oe3aBapuiiHyl0o padoTy
JKEJIE3HOJOPOXKHOTO TPAHCIIOPTA, O€30MAaCHOCTh JIBHXKEHHS, OXpaHy TPyJa M IKOJIOTHYECKYIO
6e3omacHOCTH [1].

PE3VYJIBTATBI U UX OBCYXJIEHUSA

B neiicTByromiel TEXHOJIOTUHA KOMUCCHOHHOTO €KEMECIYHOTO OCMOTPa HH(PPACTPYKTYPHI
JKEJIE3HOJOPOXKHOTO TpaHCTIopTa (A) MO KOMUCCHOHHBIM €KEMECIYHBIM OCMOTPOM ITOHUMAETCS
COBOKYITHOCTh OPTaHU3allMOHHO-TEXHUYECKUX IMPOIIECCOB MO €ro OpraHU3allH U MPOBEICHUIO,
c(hOpMHUPOBABIINXCS Ha MPOTSHKCHHH MHOTHX JIET U OCHOBAHHBIX IMPEUMYIIICCTBEHHO HA PYYHOM
TpyIe, BU3YaJIbHOM, YACTHYHO WHCTPYMEHTAILHOM KOHTpOJe, OyMaKHOH MOKYMEHTalluu U
MPAKTUYECKOM OIIBITE CIEIUATHCTOB. KOMHCCHOHHBIH OCMOTpP OCYIIECTBIISETCS IO CTPOTO
YCTaHOBJICHHON MOCIIE0BATETHHOCTH TEXHOJIOTHYECKHIX oreparuii. Jannas
MOCJIEIOBATEILHOCTh CIY>KHT ISl ONpeAesieHus (DAKTUIECKOTO TEXHHYECKOTO COCTOSTHUS
JKEJIe3HOJJOPOKHON MH(PPACTPYKTYPHI, OllEeHKH (aKTOPOB pUCKa M obecredeHus: 6e30MmacHOCTH
JIBMKCHHS TI0€3/10B. B 3TOW TEXHOJOTHUH BBICOKAs 3aBHCHMOCTH OT YEJIOBEUECKOro (hakTopa W
OTpaHHYEHHBIE BO3MOKHOCTH 00paOOTKH MH(POPMAINKN OKAa3bIBAIOT CYIIECTBEHHOE BIHSHHUE HA
3aTpaThl, CBI3aHHBIC C TIPOITYCKOM TOE3]I0B.

B neiicTByromiel TEXHOJIOTUH KOMUCCHOHHOTO €KEMECIYHOTO OCMOTpPa HH(PPACTPYKTYPHI
JKEJIE3HOJOPOKHOTO TPAHCTIOPTA YKA3bIBAIOTCS HEOOXOAMMOCTh MPOBEACHUS OCMOTpPA B CBS3H C
BBISIBJICHHBIMU HApYIICHUSIMH O€30MaCHOCTH JBMXKEHHS, COCTaB KOMHUCCHH U TEpeueHb
npoBepsieMbIXx 00BEKTOB. B cocTraB koMuccuu BKIIOYAIOTCS U (HOPMUPYIOTCS IPEACTaBUTENN
KOKIOTO0 XO3siicTBa WHQPPACTPYKTYphl. JlaHHAs KOMHCCHS TIPOBOJMT AaHAIU3 aKTOB,
COCTaBJICHHBIX I10 pe3yJibTaTaM paHee MPOBEAEHHOIO KOMHUCCHOHHOTO €KEMECSYHOI0 OCMOTpA.
Ha ocHoBe BbIOTHEHHOTO aHanM3a (GOPMUPYETCS MEPEeYCHb HE YCTPaHEHHBIX HEIOCTATKOB, a
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TaKXKe Hu3ydaercss HMHGQOpManus 10 MPOUCHIECTBUSAM M HEUCIPABHOCTAM, CBA3aHHBIM C
0€301acHOCThIO IBMKEHUS. Ha OCHOBaHWMM HM3Y4YEHHBIX JAaHHBIX pa3padaTbIBaeTCsl MpOrpaMma
OCMOTpA U ONIPEAEIAETCS €€ HAIIPABJICHHOCTbD.

B cooTBeTcTBUM € YCTaHOBJIEHHBIM MapUIPyTOM OIIPEAEISAETCS IOCIE0BATEIbHOCTD
IPOBEPOK IO KaXJA0My OOBEKTY KEJIEe3HOJOPOKHON MH(PACTPYKTYphl, @ TAKKE BBIABISAIOTCS
OMacHbIE YYacTKH (30HBI). MeXay dWieHaAMH KOMHUCCHM PpaCHpeiesiioTcs OO0s3aHHOCTH,
IPOBOJIUTCS MHCTPYKTaXX 10 OXpaHE TPyAa U TEXHHMKe O€30IaCHOCTH, a TaKXKe OINpPEIeIsIOTCs
METO/BI MPOBEACHUS NMPOBEPKH. M3ydaeTcst COCTOSHUE KaXJIOro OO0BEKTa Kele3HOIOPOKHOU
UHQPACTPYKTYPbl U OCYLIECTBIISIFOTCA HAOMIOEHHS 32 pabounMMU IPOLecCaMy, CBSI3aHHBIMHU C
JIBUKEHHEM Moe310oB. IIpu 3TOM ycTaHaBiMBaeTcs COOJIOJEHHE HOPMATHBOB BBIIOJIHEHUS
TEXHOJIOTMYECKUX OINEPALUi MO NPUEMY M OTIPABJICHUIO IIOE3J0B HA CTAHLMH, & TAKXKE IO
BBIMIOJIHEHUIO MaHEBPOBBbIX paboT. Kpome TOro, ocyiecTBisieTcsi KOHTPOJIb 3a COOJIIOJIEHUEM
KaX/IbIM paOOTHUKOM TpeOOBaHUI MHCTPYKLUI U CTPOTMM BBIIOJIHEHUEM MPaBUI1 6€30MaCHOCTH
JBYDKEHUS M0€3/10B. BhIsBNICHHBIE HapYyIIeHUs 0€30IaCHOCTH JBM)KEHUS O(POPMIISIOTCS aKTaMH,
C YKa3aHHEM MX TOYHOI'O MECTOIOJIOXKEHMSI U COIEP)KAaHUSA B >KypHAIE OCMOTPOB, a TaKkKe
onpezensercs  NEepBOHAYaJIbHBIM  ypOBEHb  pHUCKa. OOHapy)XeHHBIE ~ HEIOCTATKH
KJIaccu(UIUPYIOTCS MO IrpyNIaM HapylIeHuH 0e30MacHOCTH ABMKEHHs, pa3padaThIBacTCs IUIaH
MEPONPUITUH 110 UX YCTPAHEHUIO U YCTAHABIMBAIOTCA CPOKH BBIIIOJHEHUS.

OCHOBHBIMU TOKa3aTEISIMH TEXHMKO-IKOHOMHMYECKONH 3(P(PEKTUBHOCTH MPOBEICHUS
KOMHCCHOHHOTO €KEMECSYHOTO OCMOTPa MHPPACTPYKTYPHI KEIE3HOJOPOKHOTO TPAHCIOPTA TIO
JIEMCTBYIOIIEH TEXHOJOTHH SBISIOTCA KOJIMYECTBO AE(EKTOB, CBS3aHHBIX C 0€30MaCHOCTBHIO
JBUKEHMS, @ TaK’KE€ BPEMs, 3aTPauyMBAaEMOE Ha BBINIOJHEHUE TEXHOJOTMYECKHUX ONepauuid mpu
IIPOITyCKE IMOE3J0B, U ApyrHe IMoKa3aTesNd. BennunHa JaHHBIX [TOKA3aTeNlel, B CBOIO OYEpE.b,
3aBUCUT OT METOJIOB IPOBEIEHUS KOMHCCHOHHOTO €XEMECSYHOTO OCMOTpa COCTOSHUS
UHPPACTPYKTYPBHI.

Takum oOpa3oM, B JACHUCTBYIOUIEH TEXHOJOTMU MPOBEAECHHE KOMHCCHOHHOTO
€XKEMECAYHOI0 OCMOTpPa OCYILECTBIISIETCS IO CTPOrO0 YCTAHOBJIIEHHOH IIOCIEN0BAaTEIbHOCTH
TEXHOJOTMYECKUX omnepauuil. JlaHHasg MOCIEAO0BAaTENbHOCTh CIYXHUT U1 OMNpEeesIeHus
(aKTHUECKOro TEXHUYECKOTO COCTOSIHUSA KENE3HOJIOPOKHOM HMH(PacCTpyKTyphl, OLEHKU
dakTOopoB pucka H oOecrieueHUss O€30MaCHOCTH JBIXKCHHS T10e3/10B. (OIHAKO BBICOKAs
3aBHCUMOCTh OT YEJIOBEUECKOro (akTopa M OTrpaHUYEHHbIE BO3MOXKHOCTU 00pabOTKH
uH(pOpMallMl B paMKaxX JaHHOM TEXHOJOIMH OOYCIOBIMBAIOT HEOOXOJUMOCTh BHEAPEHUS
U(PPOBBIX TEXHOJIOTHIA.

[MudpoBasi TEXHOJIOTUS KOMHCCHOHHOTO €XEMECSYHOr0 OCMOTpa HH(PACTPYyKTypbl
KeNe3HOI0poKHOro TpaHcnopTa (R) peanusyercss mocpeaCTBOM KOMIUIEKCHBIX KOHTPOJIBHBIX
MIPOLIECCOB, OCHOBAHHBIX HA OLIEHKE TEXHUYECKOTO COCTOSIHUS OOBEKTOB HH(PACTPYKTYphI C
UCIOJIb30BaHUEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, MOOMJIBHBIX YCTPOMCTB,
CEHCOPOB M JIaTYMKOB, reonHpopmaionHbix cuctem (GIS), a Taxke LeHTpalIn30BaHHOMN 0a3bl
naHHbIX. Ilpu sTOM TpaguMOHHBIE OyMa)kKHbIE TOKYMEHTHI 3aMEHSIOTCS 3JIEKTPOHHBIMU
JaHHBIMU, AaBTOMAaTU3UPOBAHHBIM aHAJTM30M U MOHUTOPUHI'OM B PEKHUME PEaibHOTO BPEMEHHU, YTO
CO31aéT BO3MOXHOCTH JJIsi  obOecrieueHUs 0e30MacHOCTH  JBMXKEHUS W TOBBILIICHUS
3¢ (PeKTUBHOCTH  JKCIUTyaTallMOHHBIX  paboT. B Takux  yclIOBHUAX  COBpPEMEHHBIN
JKEJIE3HOJOPOKHBIM  TPAHCIOPT  XapaKTEPU3yeTCsd  POCTOM  CKOPOCTEH,  YBEIMYEHUEM
MHTEHCUBHOCTHU JBM)KEHUS U YKECTOUEHHEM TpeOOBaHMIl K O€30MacHOCTH BUKEHUS MOE3/10B.
OT0, B CBOIO OYEpEAb, MO3BOJSAET BBIBECTH TPAaJULMOHHBIM METOJ OCMOTpa HAa Ka4€CTBEHHO
HOBBII ypOBEHb Ha OCHOBE HH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH, aBTOMaTU3aI1H,
CEHCOPHBIX CUCTEM U IIU(PPOBBIX CPEICTB AHAIU3A.
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Kpome TOro, mepexonq orT OyMa)XHOro JOKYMEHTOOOOpPOTa K 3JICKTPOHHOMY
JOKYMEHTOOOOPOTY, a TaK)Ke aBTOMAaTU3MPOBAHHBII COOp JaHHBIX O IMOKA3aTeNsAX TEXHUYECKOTO
COCTOSIHUSL ~ MH(PACTPYKTYypbl ~ OOYCIIOBJIMBAIOT HEOOXOJUMOCTb  COKpPALICHUS  BIMSHUA
yejoBeueckoro ¢akrtopa. B pesynbrare 00paboTKa HaHHBIX NEPEBOJUTCSA B PEKUM PEAbHOTO
BpPEMEHH, YTO 00EeCIeyrBaeT BO3MOKHOCTh OLIEHKH M NPOTHO3MPOBAHUS YPOBHEH puCKa Npu
HapylIeHUsIX O0e30IacHOCTH JABIDKEHHs IMOe3/10B. BmecTe ¢ TeM CHM)KEHHE 3aBUCHMOCTU OT
YeJI0BeYeCKOoro (hakTopa, a TAaKXKe BbICOKasi TOYHOCTh U paclIMpPEeHHbIE BO3MOXKHOCTH 00pabOTKH
uHpopManuu npu Oojiee HU3KOM YPOBHE PHUCKOB OKAa3bIBAIOT CYIIECTBEHHOE BIUSHHE Ha
COKPAILEHUE BPEMEHHU MEKOIEPALMOHHOTO IIPOCTOSI BATOHOB HA TEXHUYECKUX CTAHLUAX.

B 1mudpoBoil TEXHOIOTHH KOMHCCHOHHOTO €KEMECSYHOTO OCMOTpa MH(PACTPYKTYPHI
KeJIe3HOI0OPOKHOIO TPAHCIIOPTa B UHPOPMALIMOHHOM CUCTEME OCMOTPHI 10 (pakTaM HapylIeHUH
0€30IIaCHOCTH JABIDKEHHS IUIAHUPYIOTCS B mudpoBoM ¢opmare, a TpapuK HUX MPOBEACHUS
dopmupyercss aBToMaTHueckd. Ha ocHoBaHuM c@opMupoBaHHOrO rpaduka OTOMPAOTCS
CTaHLIMU, YYacCTKH M OOBEKTHl HH(PACTPYKTYpPHI, Ha KOTOPHIX HMEIM MECTO HapyIICHUS
0€30IIaCHOCTH JIBUXKEHHUS, IIOCJIE€ YEro 4WieHaM KOMHUCCHM HAaIpaBIIIOTCS 3JIEKTPOHHbIE
yBenomiieHHs. Ha OCHOBaHHMM HaIlpaBIIEHHBIX YBEJOMIICHHHM COCTaB KOMHCCUM YTBEPKIACTCS B
mudpoBoi cucreme. B cucreme ¢gopmupyercs nepedyeHb WICHOB KOMHCCHM Ha 3JIEKTPOHHOM
wiatdopme, Ul KaXJOro WieHa KOMHCCUM HA3HAYAIOTCSd COOTBETCTBYIOIIUE IOJHOMOYHMS, a
TaK)Ke MPEAOCTaBIISIFOTCS IEPCOHAIbHBIE JIOTUHBI ¥ NTaPOJIH Ul aKTUBALlUK IIpaB 10CTyma. UieHsl
KOMHUCCHH TOJIY4aloT 4yepe3 3JEKTPOHHYIO IIATGOpMy pe3ysbTaThl MPEIbIAYIIUX OCMOTPOB,
aBTOMATHUYECKHU (PUIBTPYIOT HE yCTPaHEHHBIE HEOCTATKH U (POPMHUPYIOT aHATUTUYECKUE OTUETHI
I10 OITACHBIM y4aCTKaM.

Ha ocHOBe n3y4eHHBIX JaHHBIX pa3pabaThIBAETCs MPOrpaMMa OCMOTpPA U oTpesensercs eé
HaIpaBJIEHHOCTh. B COOTBETCTBUHU € yCTAHOBJIECHHBIM MapLIpyTOM (OPMUpPYETCS KapTa KaXJ10To
00BEKTa KeNe3HOI0OPOKHONU HHPPACTPYKTYPbI, ONPEAEIseTCs MOCIeI0BaTeIbHOCTD IPOBEACHUS
IIPOBEPOK, a TAK)KE YCTAHABIMBAIOTCS IIPUOPUTETHI AJIs1 YYACTKOB (30H) € MOBBIIIEHHBIM YPOBHEM
OMacHOCTH. MeXay wieHaMH KOMHCCUU paclpelensioTcs OO0s3aHHOCTH, MPOBOAMTCS
MHCTPYKTaX 110 OXpaHe TPyJa U TEXHHKE O€30IIaCHOCTH, a PErjJaMeHT OCMOTpa YTBEPKAAETCS
yepe3 MoOwiabHOe mpuioxkeHue. CoCTOsSHHME KaXIOro OOBEKTa  KeJe3HOIOPOKHOU
MHQPaCTPYKTYphl H3y4aeTcs, MapaMmMeTpbl pabodyuX IMPOLECCOB, CBSI3aHHBIX C JABM)KEHHUEM
MI0€3]10B, BBOJATCS B OHJIAH-pEXXHME, @ B MECTaX IMPOBEIECHUS HAOIIOJCHUN NPUKIIaIbIBAIOTCS
¢doto, BUAEO U OOOCHOBBIBAIOLIWE JOKYMEHTBHI - JlOKazareiabcTBa. lIpu 3TOM mpoBOIUTCS
COIOCTaBJIeHNUE (DAKTUUECKOTO BBIMOJIHEHUSI TEXHOJIOIMYECKHX Olepauuil 1Mo npuémy u
OTIIPaBJICHUIO NTOE3/I0B Ha CTAHIIMHM, a TAK)KE OIepallHii, CBA3aHHBIX C MAaHEBPOBBIMH paboTaMH, C
YCTAHOBJICHHBIMH HOpMaTHBaMu. Kpome TOro, OCYyIIECTBIISIETCSI KOHTPOJIb 3a COOJIO/IEHUEM
KaXKIbIM PAOOTHUKOM TpeOOBaHUI MHCTPYKIIMM U CTPOTUM BBITIOJTHEHUEM MpaBui 0€30MacHOCTH
JBUKEHUS T0E3/10B.

[Io kaxxgoMy XO3SHCTBY B peXHME MOHMTOPMHTAa W TECTUPOBAHUSA TMPOBEpseTCA
UCIIPAaBHOE COCTOSIHME CPE/ICTB oOecreueHus: Oe30MacHOCTH JABMKEHMS, NPH 3TOM HEIOCTATKU
BBISBJISIOTCS  aBTOMaThyecku. Ha ocHOBe 3aMKCHpPOBAHHBIX HEJOCTATKOB 3HAUEHUS
DKCIUTYyaTallMOHHBIX  II0KA3aTeJI€il  CONOCTABISIFOTCS C  HOPMATHUBHBIMH  3HAYEHUSIMH,
OTIpeIeNAI0TCS apaMeTphl, OKa3bIBAIOIINE HA HUX HETATUBHOE BIUSHUE, U IPOBOJIUTCS OLIEHKA C
MUHMMH3ALKEH  BO3JEUCTBUS  4YeJoBeYecKoro  (akropa.  BbIsgBIeHHBIE  HEIOCTATKU
KJIaCCU(UIIUPYIOTCS 10 TPYIINaM HapyIlIeHU O€301MacHOCTH JBUKEHHUSI, a TJIaH MEPOIPUITUHN IO
UX YCTpaHeHHI0 (popMupyeTcs aBToMaTndecku. Bee JaHHbIe COXPaHSIOTCA JUIsl CPAaBHUTEIHHOTO
aHaJIM3a BO BPEMEHHOM pa3pe3e M aBTOMAaTHMYECKHM HAIPABIIAIOTCS B BBIIIECTOSIINAE OPIaHbI
ynpasinenusi. Ha ocHoBe naHHOW MH(pOpMAanMU THOSABISETCS BO3MOMXHOCTH OHJIAWH-KOHTPOJIS
BBIIIOJIHEHUSI MEPONPUATHI IO MPEeIyNpekACHUI0 HapylIeHUH O€30MacHOCTU JIBHKECHMS,
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ABTOMATUYECKOTO OIMOBEIICHUS O 33/IePXKKaX, a TaKKe MOCTOSTHHOTO OOHOBJICHHSI MHIUKATOPOB
0€30MacCHOCTH IBUKEHUSI.

B  ycnoBusx 1udpOBBIX  TEXHOJIOTHMH  KOMHCCHOHHBIM  €KEMECIYHBIA  OCMOTP
OCYILIECTBJISIETCS. HA OCHOBE IPHUHLHUIIOB aBTOMAaTH3alliM, OPUEHTUPOBAHHOCTH HA JIAaHHBIE U
HEnpephIBHOTO KOHTpoJs. [locnenoBarenbHOCTh BBIMOMHSAEMBIX TEXHOJOTHYECKHX OINepanuit
MO3BOJISIET OOBEKTUBHO OLIEHUBATHh (PAaKTUUECKOE COCTOSHHE MH(PACTPYKTYphI, CBOEBPEMEHHO
BBISIBJISITH ONACHBbIE CHUTyallud U oOecrnevMBaTh KaueCTBEHHOE MOJepKaHhe O0e30MacHOCTH
JBUKEHUS 10€3/10B.

B nenom npoBeneHHe KOMHCCHOHHOTO €XEMECSYHOTO OCMOTpa Ha OCHOBE LHM(POBBIX
TEXHOJIOTUH CO374a€T yCIOBHS JUII PAaBHOMEPHOTO (PYHKIIMOHUPOBAHHS BCEX 3BEHBEB PaOOTHI
TPAHCIIOPTHBIX MPEANPUATUH, TOYHOTO COOMO/eHUs TpaduKa IBIKEHUS IMOE370B, a TaKke
YCKOpPEHUsl JOCTaBKU IPy30B IO CPAaBHEHUIO C CYLIECTBYIOIIMMHU TeXHoJorusamu. Ilpu stom
OlepaTUBHOE IJIAaHUPOBaHHE pabOThl WHOPACTPYKTYphl U MPUMEHEHHE OPTraHU3AIMOHHBIX
MEPONPUITUIA MO OpraHu3allMy JBUKEHHS IO€3/10B Ha Yy4acTKe TpeOyroT pPalMOHAIBHOIO
WCIIONIb30BAaHUsl TOJBIKHOTO cocTaBa. CHU)KEHUE BIUSHUSA 4YelOBEYeCKOro (akrtopa mpu
NPOBEICHUN JIAHHOTO OCMOTpa OOECIeYrBAaeT HEIOIMYIICHHE IPEBHIIICHUS HOPMAaTHBHOTO
BPEMEHH, 3aTPAaYMBAEMOr0 Ha BHITIOJHEHUE TEXHOJIOTMUYECKUX Omepanuil. ITo, B CBOIO O4Yepe/b,
C031a€T BO3MOXKHOCTH JUISl YJIYUIIEHHUS SKCIUIYyaTallMOHHBIX ITOKA3aTelel KeJIe3HOIO0POKHOIO
TpPaHCIOPTA.

B coBpemeHHBIX yCIIOBUSX LM(pOBas TEXHOJOTUs MPOBEICHUS KOMHCCHOHHOIO
€KEMECSIUHOTO OCMOTpa IpHOOpeTaeT BaKHOE HKOHOMHUYECKOE 3HaueHue Kak (akrop,
MO3BOJISIOIINI BBIBECTH OLEHKY TEXHUYECKOTO COCTOSIHUSA KEJIE3HOJOPOKHON HHPPACTPYKTYpPbI
Ha KauyeCTBEHHO HOBBIN ypoBeHb. Ha jkene3HbIX Joporax Haiied cTpaHbl BHEJpPEHHE JaHHBIX
TEXHOJIOTHIl BO MHOTOM OyJIeT ONpeeNaTh pelieHne 3a/1a4 Mo 3a0JaroBpeMEHHOMY BBISIBIIEHUIO
PUCKOB MPU BO3HHUKHOBEHHUHM HapyLIEHWH O€30MacHOCTH JABWKEHMS, IPOTHO3MPOBAHUIO
0€30MacCHOCTH JIBM)KEHUSI U HaydHOMY OOOCHOBAHHMIO YHPAaBIEHYECKHX pelieHuid. Takum
o0pa3oM, mpeuMyIiecTBaMu HU(POBOM TEXHOIOTMU MPOBEACHHUS KOMUCCHOHHOTO €KEMECIYHOTO
OCMOTpA SIBJISIFOTCS COKpallleHne 00b€Ma OCMOTPOB U BIIMSHUS YEI0BEYECKOTO (PaKTOpa, BEICOKUI
ypOBeHb obecrieueHust 0€30MacCHOCTH JABMKEHMS MTOE3/10B, a TAKXKe CO3JaHUe BO3MOXKHOCTEH Jis
ONTUMM3AIMH KCILTyaTallMOHHBIX padoT.

BHenpeHne TEXHOJIOTMH  INPOBENEHUS KOMHCCHOHHOIO — €KEMECSYHOIO0  OCMOTpa
MH(QPACTPYKTYpPhl KEJIE3HOJAOPOKHOIO TPAHCIOPTA, UX OLIEHKA M CONOCTaBJIECHUE IMO3BOJIMIU
ONpENIeNIUTh IOKa3aTeNN JAEATENbHOCTU HKEJIE3HOJOPOKHBIX —HAalpaBlICHUH, MojIeKalue
aHanuzy. BsaumocBs3p Tmokazateneid pabOThl TEXHOJOTHMH TMPOBEACHUS KOMHUCCHOHHOIO
€XKEMECSIUHOTO0 OCMOTPA JKEJIE3HOA0POXKHOM HH(PPACTPYKTYpHI NpeAcTaBiIeHa B Tadbuue 1.

C yuéroM  BIMSHHS Ha  OKCIUTyaTallUOHHBbIE  TIOKa3aTeId  HUCIOJIb30BaHUS
JKEJIE3HOJOPOKHOTO TPAaHCIIOPTa OCYLIECTBISETCS BHEIPEHHE, OLICHKA M COIOCTaBJIICHHE
TEXHOJIOT Uil MPOBEIEHUSI KOMUCCHOHHOTO €XEMECSIUHOTO OCMOTPA COCTOSIHUSI UHQPACTPYKTYPHI.

Tabnuna 1.
CpaBHUTEIIbHAS TAOIUIA TPATUIIMOHHBIX ¥ IIU(PPOBU3NPOBAHHBIX METOJIOB
n/m. HaumeHoBaHue nokasareJiei TpanHuHOHHLIH Mudposoii meToa
MeTOo/

1. | Bpewms mpoBeieHUs OCMOTpa BBICOKOE COKpAIlEHHOE

2. | ToyHOCTH JaHHBIX CpeaHsst BEICOKAS

3. | IlogroroBka oT4€TOB B 6ymakHoM Buje ABTOMATHU3UPOBAHHAs

4. | YenoBeueckuit hakTop BBICOKHI MUHHUMAaJIbHBIN

5. | IIpo3padyHOCTh KOHTPOJISI HU3Kas BBICOKAs
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6. | YpoBeHb 6e30mMacHOCTH CpenHsis BBICOKHIA

PaccMoTpuM BiMsHUE TEXHOJIOIMH IMPOBEAECHUS KOMHCCHOHHOIO €XKEMECSYHOTO OCMOTpA
KENE3HOIOPOKHOW ~ MH(PPACTPYKTYpbl HAa  MOKa3aTend  paboOThl  CTaHOUHU. TEeXHUKO-
9KCIUTyaTallMOHHBIE TIOKA3aTeNN CIIy>KaT I IJIJAHUPOBAHUS U aHaju3a paboThl CTAHLIUY, a TAKXKe
JUISI OLIEHKH KayecTBa OpraHU3alliy U YIIPABJICHUS BATOHOIIOTOKAMH Ha COPTUPOBOYHOM CTaHIIUH.
[To pesynbTaTaM NpPOBEIEHHBIX AaHAIW30B BO3HHUKIA ONpeAeiéHHas HEoO0XOIUMOCTh B
MOBBINICHUN  YPOBHS  A(D(PEKTUBHOCTH  TEXHOJOTHMYECKOTO  Tpolecca  mepepadoTKu
BaroHonoTokoB. CylecTBYIOIIME METOJbl aHAJIM3a BHIIOJIHEHUS OCHOBHBIX KayeCTBEHHBIX
noKasaresei MO3BOJISIOT BBISBIATH (DAKThI TO3JIEMEHTHOTO HEBBIITOJHEHNSI HOPMATHUBOB, OTHAKO
He o0ecneynBaroT OLEHKY 3()()EeKTUBHOCTH ONTUMH3AIMU 3JIEMEHTOB IT0Ka3aTels KayecTBa U He
YUUTBHIBAIOT MEX(DYHKIMOHAIBHOE BIMSHUE TEXHOJIOIMYECKHX OIEpaluid B HCCIETyeMOM
nporiecce.

B HacTOsmeM wuccieoBaHUM IPENJIOKEHO NPUMEHEHHWE METo/a >SIUMUHAIMM —
JIOTMYECKOT0 METO/1a, MO3BOJIAIOLIETO MOCIEA0BATEIbHO BBIACATh BIUSHUE KAXJI0ro (akropa
IpU MCKJIIOYEHUU BO3JEHCTBUS OCTajdbHBIX. Kak mpaBuio, aHaiau3 METOJIOM 3JIMMUHALUU
OCHOBBIBAaeTCS Ha arperaTHomM Metoje. llpm sToM Kaxawlii (akrop mocienoBaTeabHO
paccmaTpuBaeTcs CJIEAYyIOMKUM 00pa3oM: OH IPUHUMAETCS IEPEMEHHBIM, TOTJa KaK OCTalbHbIE
HpPENonaraloTcs HEeM3MEHHbIMU. VIHBIMM CIIOBaMM, KOHKPETHbBIE ITPOU3BO/ICTBEHHBIE MPOLIECCHI
AQHATTM3UPYIOTCSI B YaCTHOM TOpsiKe Oe3 ydu€ra WX B3aUMHOTO BIHMSHHSA JPYyT Ha JApyra, 4To
COOTBETCTBYET JI€lyKTUBHOMY METOJly aHAJIN3A.

OTnuuuTeNnbHONM OCOOEHHOCTHIO MPEAAraéMoro MeTofAa SBISETCS H3YyYEHUE BIMSIHUS
IPOM3BOJICTBEHHBIX MPOLIECCOB HAa MEX(PYHKIHMOHATIBHYIO 3(PPEKTUBHOCTh B PAMKaX €IUHOTO
TEXHOJOTMYECKOr0 IIpolecca U €ro KOHEUHbIM pe3ynbrar (MHIYyKTUBHBIM Meron). Ilpum
OTIpeIeIeHNH BIUSHUS IPOUCIIECTBUI, CBSI3aHHBIX C HAPYLICHUSIMHU 0€30MaCHOCTH ABMXKEHHUSI, HA
KaueCTBEHHbIEC I10Ka3aTeNd SKCIUTyaTallud >KEJIe3HOJO0POKHOI0 TpaHCHopTa OBl MPOBENEH
aHaJM3 JaHHBIX O KOJIMYECTBE OTKAa30B TEXHUYECKHUX CPEACTB, OOYCIOBICHHBIX UYEIIOBEUECKUM
(bakTopoM, TEXHOJIOTMUYECKUX HAPYIIEHUSX B MOJPa3eNICHUSAX KEJIE3HOJOPOKHOM CTaHINH, a
TaK)K€ O NPOJOJDKUTEIBHOCTH 3aJE€pKEK MOE3[I0B MO KaKIAOMYy BuAy npoucimectsuid. C sToi
LIEJIbI0 Ha OCHOBE IOJIYYEHHBIX JAHHBIX OBLI BBINOJIHEH CTaTUCTUYECKUN aHallu3, CBA3AHHBIN C
HKCIUTyaTAllMOHHBIMU ITOKA3aTENIIMU pabOTHI KEIE3HOAOPOKHBIX CTaHLIUH (Tabauna 2).

PesynbTatsl MccnenoBaHni TOKa3aiK, YTO MEX]Ty pacCMaTpUBAa€MbIMHM CTaTUCTHUECKUMHU
JTAHHBIMM OblIa BBISBIIEHA JIMHEHHAS KOppENsLus. ITO CBUIETENBCTBYET O HAINYMU CUIIBHON U
CpelHel KOppeIsUOHHON 3aBUCUMOCTH MEKIY KOJIMYECTBOM OTKA30B TEXHHUUECKUX CPEACTB U
CBEpPXHOPMATUBHBIMHU 3aJIepKKaMH MO0€3/10B, 3a(UKCUPOBAHHBIMH IO YacoBOMY Trpaduky
npwkennss noe3non: =-0,806 (kommuectBo oTkazo), r=-0,576 (3amepKKM MOE370B, Yachl).

Mexnay cpeaHHM [OKaszarejleM CyTOYHOW CBEPXHOPMATHUBHOM pabOThl U  KOJIUYECTBOM
TEXHOJOTHYECKUX HApYIICHHA TaKKe YCTAaHOBJICHA CPEIHSS KOPPEISIMOHHAS 3aBUCHMOCTE:
r=-0,565.
Tabnmra 2.
KoppeasuoHHbI aHaTN3 B3aUMOCBSI3H MEXIY YKCIUTyaTallHOHHBIMH ITOKa3aTeIIMHU
paboThI KENe3HOJOPOKHOM CTAHIIUU M CTATUCTHUYECKUMU JAHHBIMHU O TTPOUCIIECTBUSX,
MTOJTYYCHHBIMH U3 HH(POPMAIIMOHHBIX CHCTEM

KonnuectBo | Texnonoruyeckue | IlpomoskurenbHOCTD
HaumeHnoBanue 0TKa30B HapylLIeHUs B 3aepskek noe3nos no | Koinnuecrso
nokKazareJs TeXHHYECKHX | MoAgpa3deaeHUsIX BHAM HapyLIeHHUI
CpPeacTB JK/I CTAaHIMH TPOUCIIECTBUI
CraTtnueckas -0,27 -0,45 -0,267 -0,394
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Harpyska

Bpemsa npocrost
TPaH3UTHBIX

BaroHOB, HE 0,181 0,514 0,385 0,415
TIOJTCKATITHX
nepepadboTKe

Cpenuuit Bec

0,163 -0,107 0,454 -0,035
moe3/1a

Bpemsa npocrost
MECTHBIX BaroHOB

-0,128 0,079 -0,027 -0,23

CpenHecyTOUHBIN
pabounii mapk 0,465 -0,211 0,691 -0,382
BaroHOB

Pabounii mapk
BaroHoOB HEOOIIEro 0,447 -0,218 0,66 -0,378
TOJIB30BAHUS

Bpewms npocTos
TPAH3UTHBIX

BaroHoB, 0,357 -0,041 0,592 -0,129
HOJISKAIITIX
nepepadoTKe

CpennecyTouHoe
KOJIMYECTBO
BaroHOB,
nepepadaThiBaeMbIX
Ha COPTUPOBOYHOMI
TOpKe

0,334 -0,607 0,303 -0,565

OtnpasneHue
10€3/10B 110 -0,576 0,036 -0,806 -0,058
rpauKy JBIKCHHS

CyTtouHas oTnpaBka
BaroHOB

0,147 -0,041 -0,161 -0,127

IToctanoBka

0,38 -0,701 0,274 -0,432
BaroHOB

CpenHecyTo4uHOE
KOJIMYECTBO
MOTPYXKaeMbIX
BaroHOB

-0,041 0,222 -0,239 0,536

CpenHecyTouHOE
KOJINYECTBO
BBITPYKaeMbIX
BaroHOB

-0,152 0,058 -0,356 0,487

Cpenusia nuHa
OTTIPABIIIEMOTO 0,085 -0,064 0,097 0,128
cocraBa

Cpennuii npocToi
MECTHOT'O BaroHa,
HaXOJSIIErocs B -0,19 0,06 -0,357 0,132
BegeHun AO
«O‘TY»

Ha ocnoge KOppCIIIOUOHHOI'O aHajin3a YCTAaHOBJICHA B3aMMOCBA3b 3aJCPIKCK IMOC310B,
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00yCJIOBJIEHHBIX TEXHOJOIMUECKUMH HapYLICHUsAMH, ¢ Ilepeaayeii copMUpOBaHHBIX COCTAaBOB B
Iapke OTIpaBicHUusA. B paMkax [aHHOM B3aUMOCBS3M YCTAHOBIIEH BBICOKMHM YpPOBEHb
KOPPEJISALMOHHON 3aBUCHMOCTH, 3HaueHue kotopoil paBHo 7=-0,701. J{ns BbIABICHUS NpPUYUH

MOTEHIMAIBHBIX HECOOTBETCTBUMA B TEXHOJOTMUECKUX MPOLECCAX KEIE3HOAOPOXKHBIX CTAaHLIUN
OHU JIOJDKHBI OBITH YCTpaHEHBI B IIEPBOOYEPETHOM IMOpsAIKE Kak Haubojee omacHble. ITO
00yCIIOBIMBAET HEOOXOAMMOCTh pPa3pabOTKU KOMIUIEKCHOW CHCTEMbl OLIEHKH HapylleHUuH
0€30MaCHOCTH JBMXKEHMSI Ha JKEJIE3HOJOPOKHOM CTAaHIMHM, a TAK)K€ METOAMKHU I1OBBIILICHUS
KauecTBa €€ (YHKUMOHMPOBAHUS HA OCHOBE YIPABJICHUS PUCKAMU HECOOTBETCTBUU B
TEXHOJIOTMYECKHUX IPOLECCAX.

B HayuHoO-uccnenoBarenbckoil paboTe Ha OCHOBE CTaTUCTUUECKHUX JaHHBIX 32 Jieka0ps 2024
roja Mo COPTUPOBOYHOU cTaHIUU «B» ObLT MpoBeNEH aHaNW3 HAa MPUMEPEe HOPMATHUBHOTO
BPEMEHHU TPOCTOSI TPAH3UTHBIX BaroHOB, MepepadaThIBAEMBIX Ha JKEIIE3HOIOPOKHOW CTaHIIUU
(tabmuua 3). [1o pe3ynpraTam aHanusa ¢ UCIOIb30BaHNUEM (DYHKIIMOHAIbHO-BAPUAHTHOTO METO/1a
AJIMMUHALUU OBLIN BBISBJICHBI IPUUMHBI YBEIMYEHUSI JAHHOTO [TOKA3aTeNsl C LENbI0 pa3paboTKu
MEPONpPUITHIA, HAMpPaBICHHBIX HA TMOBBIIIEHWE YPOBHS 3(G(GEKTUBHOCTH OpraHU3aluu
TEXHOJIOTMYECKUX IPOU3BOACTBEHHBIX IIPOLIECCOB, BBIIOJHAEMbIX HA CTAHLIUU.

Tabnuna 3.

BrinosnHenue HopMaTuBa BpeMEHH MPOCTOsl TPAH3UTHBIX BArOHOB, IiepepadaThiBaéMbIX Ha

COPTUPOBOYHOM CTaHIINU «B»

HaumenoBanue i dakTnu Afpri o . Pa3}m£m
. IJIAHY nokasarejie | moKasareJjei oJieit
noKasarteJsien ecku (fa) | . .
f(r) W 110 IIaHY | GaKTHYeCKH | MoKa3aTeJieil
B mpuémo-ornpasounom | 4 o 3,45 0,2325 0,159353 -0,07315
napke (nmpuém)
Bpewms oxunanus npu
NpUEME MOE310B HA 0,1 0,3 0,005 0,013857 0,009
CTAHIIHIO
3axpennenue n 0,2 0,11 0,01 0,005081 -0,00492

OrpaxacHue COCTaBOB

O>xunanue npu
TEXHHYECKOM 0,1 0,3 0,005 0,013857 -0,00038
00CITy’)KUBaHHH COCTABOB

Bpewmst texHnueckoro

| | 0,05 0,046189 -0,00381
O6CJ'IY)KI/IB3.HI/I$I COCTaBOB
Bpems oxupanns 1.5 1,62 0,075 0,074827 -0,00017
pacopmupoBaHus
Pacopmuposanue 1,85 1.5 0,0925 0,069284 -0,02322
COCTaBOB

B copruposoumomM 11,5 11,35 0,575 0,524249 -0,05075

napke

COopka cocTaBoB 10 9.8 0,5 0,452656 -0,04734
Osxnpanme sapepuieHus 0,75 0,77 0,0375 0,035566 -0,00193
(hopMHUpOBaHHUS COCTaBA
3aBepleHne
(opmupoBanusi cocrapa | ) ;s 0,78 0,0375 0,036028 -0,00147

€ro nepeBoj u3
COPTHUPOBOYHOIO MMAPKA B
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IMapK OTIIPaBJICHUA

B napke ornpaBJieHus1 3,85 6,08 0,1925 0,280831 0,053689

SAKpEIUICHHE A 0,2 0,2 0,01 0,009238 -0,00307
Orpa)K,Z[eHI/IC COCTaBOB

O>xunanue npu
TEXHUYECKOM 0,1 0,3 0,005 0,013857 -0,00038
00CITyKMBAaHUHU COCTABOB

Texauueckoe

1 1 0,05 0,046189 -0,00381
00CITyKMBAaHUE COCTABOB

OOecnieuenue moes3aa
TSTOBBIM HOABHKHBIM 1,5 3 0,075 0,138568 0,040473
COCTaBOM

O0ecnieuenue noesaa

0,7 0,8 0,035 0,036952 0,001952
TOPMO3aMHU

Osxuzianue oTIpaBieHUs
COCTaBa Ha MpPUJIETAIOITUN 0,35 0,78 0,0175 0,036028 0,018528
K CTaHIIMM YYaCTOK

OO0u1ee BpeMs mpocTost
TPaH3UTHBIX M0€3/10B,
MONJIeKAIINX 20 21,65 - - -
nepepadortke, Ha
CTAaHLIMH

OtpunarenbHOe 3HAUYEHHE PaA3HHUIBI OOLIET0 BPEMEHH MPOCTOSI TPAH3UTHBIX TOE3JI0B,
MOJIeXKAIINX TTepepadOTKe Ha CTAHIIMM, CBUIETEIHCTBYET O BBIMOJIHEHUU HOPMATUBOB MIPOCTOS
[0 JAHHOMY JJIEMEHTY; COXPAHEHUME MATEMAaTUUYECKOM PA3HMIBI UMEET BAXKHOE 3HAYEHUE IS
nocleAyomuX (pyHKIMOHAIBHBIX UCCIIETOBAHHIA.

Pe3ynprarel aHaNTUTUYECKUX HCCIENOBAaHUK TOKA3ajd, 4YTO OTKJIOHEHHE ITOKa3aTelen
Ka)KIO0r0 3JIEMEHTa BPEMEHHU MPOCTOSl BArOHOB OT UX HOPMATHUBHBIX 3HAYEHHH O0YCIOBIMBAET
HEO0OXOAMMOCThH OIPEICIICHUs CTETICHH 3HAYMMOCTH M BEJIMUMHBI OTHX OTKJIOHCHH.

OTKIIOHEHHE TOoKa3aTejeld KaxJOoro 3JeMEHTa BPEMEHM IPOCTOs TPAH3UTHBIX BaroHOB,
MOJJIeXKAIIMX TiepepadoTKe, HAa TEXHUYECKOW CTAHIMM OT WX HOPMATHUBHBIX 3HAaYEHUU
ONPEAEISAETCS CICAYIOLINM BBIPAKEHUEM

Ao; = f(a,) = f (1)
rne f(a,),f(r)— ¢akTuueckoe W IUIAHOBOE BpEMsl MPOCTOS TPAH3UTHBIX BAaroHOB,

MOJIISKANTUX TTepepadoTKe, Ha TEXHUICCKOW CTaHIIHH.
BecoBass BenmunHa BpeMEHH, 3aTPAayMBAcMOr0 Ha BBIMOJTHEHHE KAXKIOW OMepanuu B
TEXHOJIOTHYIECKOM TIPOIIeCcce, OMPEACIIAeTCs CIISAYIOINUM 00pa3oMm:

S(a,1)

L2 S (@n)

HOHH OTKJIOHCHHA 3JIEMEHTA OT HOPMATUBHOI'O 3HAYCHUA ONPEACTIACTCA MO CICAYIOIEMY
BBIPAXKCHUIO:

0 =29

z: n
2o,
i=l1

OTpI/ILIaTe.HBHaSI PAa3HOCTL CBUACTCILCTBYCT O BBIIIOJIHCHUHW HOPMATHBA MHPOCTOA I10
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JAHHOMY DJIEMEHTY; COXpaHCHHE MaTeMaTHYECKOW pa3HUIBI UMEET BAKHOC 3HAYCHUE IS
noCIeAYOMUX (PYHKIIMOHAIBHBIX UCCIICIOBAHMIA.

[Tocie BBIMOIHEHMS aHAJIN3a JIEMEHTBI, TI0 KOTOPHIM HOPMATUB BBITTOJIHEH, UCKITFOYAIOTCS,
MOCJie Yero OLIEHWBACTCS CTENCHb BIMSHHS (KPUTUYHOCTH) DJIEMEHTOB IMPOCTOS, MMEIOIINX
HanOoJIbIIIee OTKJIOHEHHE OT HOPMAaTUBHBIX 3HAUCHUH (Tabsmia 4).

Tabnuua 4.
OreHKa KpUTHYHOCTH BITUSTHHSI OTKJIOHEHUH 3JIEMEHTOB MTPOCTOSI OT HOPMATHBA Ha
HEBBITIOJTHEHUE TEXHOJIOTHYECKOT0 HOpMaTHBa

DJiIeMEHTBI BpeMeH! OueHKa KPUTHYHOCTH
IPOCTOA TPAH3UTHBIX _ f (ai, 7’,~) 01_ = & BJIMAHMS OTKJIOHEHHUS HA
BaroHoOB C i < HEeBBINOJHEHUE
MAKCHMAJIbHBIM ; ACA ; Ao, TEXHOJIOTHIEeCKOr0o
OTKJIOHEHHEM HOPMAaTHBA
Bpewms oxunanus npu
nmpuéMe Moe310B Ha 0,005 0,2 0,12121
CTaHIIHIO
OxnumaHue TEXHUIECKOTO
06CJ}ymHBaHHﬂ COCTaBOB B 0,005 0.2 0.12121
HpI/ICMO-OTHpaBO‘IHOM
apKe
Bpewms oxunganus
pachopMUpOBaHUSI 0,075 0,072727273 -0,00227
cocrasa
Orunaine 3asepuieis 0,0375 0,012121212 -0,02538
(hopMUPOBaHUS COCTaBa
3aBepiicHue
(bopMHpOBaHUSs COCTaBa U
€ro MepeBoj U3 0,0375 0,018181818 -0,01932
COPTHPOBOYHOTO TMapKa B
HapK OTHpaBJIeHI/IH
OXUNBHHE TEXHHIECKOTO 0,005 0,121212121 0,116212
00CITYy)KUBaHHS COCTABOB
OO0ecrieuenue moe30B
TATOBBIM I10IBMKHBIM 0,075 0,909090909 0,834091 max
COCTaBOM
Obecneuenne noesza 0,035 0,060606061 0,025606
TOPMO3aMH
Oxuanue OTIpaBICHUS
COCTaBa Ha NpUJIeTAIIMINN 0,0175 0,260606061 0,243106
K CTaHIIUHU y‘IaCTOK

HaunGosnbmiee oTkmoHeHNE OBUTO 3a)UKCHPOBAHO TI0 BPEMEHHOMY JJIEMEHTY «o0ecreueHne
Moe3/a TATOBBIM TOJBHKHBIM COCTaBOM» B OJIOKE «OT MOMEHTa 3aBeplieHHs] (OpMHUpPOBaHUS
M0€3/1a WM €ro MOCTAaHOBKHU B MapK OTIIPABJICHUS A0 MOMEHTa OTIpaBlIeHUs Moe3aay. JlaHHbII
BPEMEHHOM 3JIEMEHT TEXHOJIOTMUECKOTO MTPOLIECCA OTHOCUTCS K 30HE OTBETCTBEHHOCTH HE TOJIBKO
x03s11icTBa «Opranu3aius mepeBo30K», HO M JOKOMOTUBHOTO X03s1icTBa. CpaBHUTEIBHBIN aHATTN3
U3MEHEHHs JIaHHOTO BPEMEHHOTO »JJIEMEHTa I10 OTHOWICHHIO K TPEAbIIyIIEMY IEepPHOAY
MOKA3bIBACT YBEIIMYEHHE BPEMEHU BBIHYKJIEHHOTO MPOCTOSI BaroHOB, OOYCIIOBIEHHOTO
OKU/IaHUEM OOECTIEYEeHHUS 10e30B JJOKOMOTUBAaMH (pUCYHOK 2.4). B cBsI3u ¢ 3TUM JNanbHeHme
UCCIIeI0BaHMsI OYyT COCPEIOTOUEHBI MUMEHHO Ha JAaHHOM 3JIEMEHTE, U OyJ1eT MpoBeaEH ero Oosee
JeTanbHBIN aHaJIHN3.
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AHanu3 3JI€MEHTOB Ha OCHOBE MPUHIMIA MX B3aUMOCBSI3aHHOCTH IO3BOJIAET BBLICITUTH
CIIEYIOIINE KaTErOpUH:

HE3aBHCHUMBbIE D3JIEMEHTbl — JJIEMEHTBI, B3aUMOCBSI3b KOTOPBIX HE IOJITBEPKIACTCS
€IMHBIMU TEXHOJIOTHYECKUMU OlIEPALUSIMY;

B3aMMOCBS3aHHBIC DJIEMEHTBl — JJIEMEHTHI, B3aUMOCBS3b KOTOPBIX IOJTBEPKIACTCS
€MHBIMU TEXHOJIOTHYECKUMU OIIEPALUSIMU B paMKax UCCIIETyEMON CUCTEMBIL;

KOCBEHHO  B3aMMOCBSI3aHHBIE DJIEMEHThl — DJEMEHTBl, B3aMMOCBA3b KOTOPBIX
MOJTBEPKJIAETCS €AMHBIMU TEXHOJIOTUYECKUMU ONEPALUsIMU HE BHYTPHU UCCIIEyEMOI CUCTEMBI,
a BO BHEIITHEH cucTeMe, OKa3bIBaIOIIeH BIUSHUE HA UCCIIETyeMblIi MpoIiecC.

B nayuHoli paboTe Bce 3JIeMEHThI paccCMaTpUBAIOTCS Kak He3aBUCUMBbIE. B uccinenyemoit
CUCTEMe OIpeAeaIoTCs PaKTOPHI (3JIEMEHTHI ), OKa3bIBAIOIIME HAUOOIBIIIEE, TO €CTh KPUTUIECKOE
BJIMSIHAE OTKJIOHEHUH OT HOPMAaTHBHBIX 3Ha4eHUH. OHU MOTYT OBITh YCIIOBHO-IIEPEMEHHBIMH, TO
€CTh MOJAAIIIMMHCS U3MEHEHHIO, a TAK)KE YCIOBHO-TIOCTOSIHHBIMU, TO €CTh HE MOAAIOIIIUMHUCS
U3MEHEeHHIo (hakTopamMu. B pamkax mccieryeMoro mporecca paccMaTpuBarOTCs TOIBKO YCIOBHO-
MePEMEHHbIE TEXHOJIOTHYeCKHe (DaKTOPBHI.

BpemenHoit aneMeHT «obecredeHne moe3za TATOBbIM MOIBUKHBIM COCTaBOM»: OTCYTCTBHE
JIOKOMOTHBOB J11 CPOPMHUPOBAHHBIX MOE370B O0YCIOBICHO HEUCIIPABHOCTSIMHU JIOKOMOTHUBOB H,
KaK CIIE/JICTBUE, TPOBEICHHEM BHEIUIAHOBBIX PEMOHTHBIX PaboT. B o0mieil crmokHOCTH 3TO
3atponyno 361 moes3n, wiu 4,5% oT 00IIero KOJIMYECTBA; CPEeIHEE BPEMS BBIHYKIEHHOTO IPOCTOS
npesbicwio 1,5 gaca.

OTCYTCTBHE JJOKOMOTHBOB ISl TIO€3/10B BCIEACTBUE OKHUJAHUA UX n3 Aeno — 80 moe3nos
CO CpeJIHUM BpeMEHEM BbIHYKJeHHOro mpoctost 0,69 yvaca;

O’KU/IaHUE JIOKOMOTUBHBIX Opurajg — 96 1moe3zoB co CpelHUM BPEMEHEM BBIHYKICHHOTO
npocros 0,71 gaca;

NPEBBIILIEHHE HOPMATUBHOTO JIOMOJIHUTENBHOTO (HAKJIAJHOTO) BPEMEHH JIOKOMOTHBHBIX
Opurang mpu oTnpaBieHun — 3adukcupoBaHo 1291 caywaii co CpemHMM BpeMEHEM
BBIHYXIeHHOT0 nipocTos 0,7 yaca;

MOCTYIJIEHHE JJOKOMOTHBA Ha BHETUTAHOBBIA peMOHT — MeHee 0,4 vaca;

PETyJIMPOBOYHBIE AEUCTBHSI CO CTOPOHBI ITOE3HOTO aucneryepa — MeHee 0,3 yaca.

B nHayuHo-HccrenoBaTebCKOM paboTe B Ka4ecTBE HanOOJIee 3HAYMMBIX U3 MTEPEUHCIICHHBIX
BbIIIE ()aKTOPOB OBLIIN BEIOPaHBI MepBbIE YeThbIpe. {1 mpogoinkeHns anbHEHIINX Uccael0BaHUN
BBOAUTCS TOHATHE KOAPPUIUEHTa BIHUSAHUS TEXHOJOTHYECKOro Ipoliecca (H i ). JlanHbIii
KOO PUIMEHT XapaKTepU3yeT OLCHOYHYIO CTENEHb BO3JCHCTBUS TEXHOJIOTMYECKOTO Mpoliecca
(MM TEXHOJIOTUYECKOM Omepaliii) Ha TOJIF0 OTKJIOHEHUS 3JIEMEHTa OT HOPMATUBHOT'O 3HAYEHUSI.

Jlonst OTKJIOHEHUsS TEXHOJOTHMYECKOro mpolecca (TEXHOJOTHYECKOM omepanuu) OT
HOPMATHBHBIX 3HAUCHUH OTMIPEACIIAeTCS CIeAYyIomei (hopMyoi:

AO,
_ i
k,=——
Ol
Pe3ynbraThl pacu€ToB MpHUBeIeHBI B TAOIHUIE 5.
Tabnuua 5.
OTKIIOHEHNE OTHOCUTENIBHOIO BECA TEXHOJIOIMYECKOI0 IIPOLecca OT HOPMaTUBHBIX
3HAYECHUU
DJIeMeHTBI
Beinonnsiemble AO.
BpeMeHH 0 k=—2L AO
; TeXHOJIOTHYEeCKHUe 1= ;
NpoCcTos O,
NpoLecChI i
COCTaBOB
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OtcyrcTBUE
JIOKOMOTHBOB
BCJIEZICTBUE UX

HEUCTIPABHOCTHU

OtcyrcTBUHE

JIOKOMOTHBOB
BCJICJICTBUE OKHJIAHUS
WX U3 JIeN0
Oxuganue
JIOKOMOTHBHBIX OpHraj
[IpeBbiieHne
HOPMaTHUBHOTO BPEMEHU
Harpy3Ku
JIOKOMOTHUBHBIX OpuUTraj
MIPU OTIIPABJICHUU

0,3091 0,281

OOecnieueHue
IIOE3HOT0
cocTaBa
TATOBBIM
ITOJIBMYKHBIM
COCTaBOM

0,14311 0,1301

0,90909

0,1441 0,131

0,1342 0,122

AHanu3 pe3ynpTaToB HCCIENOBaHMS II0Kaszald, 4YTO i OOECHeueHHs] COOTBETCTBHS
3HA4YCHUI BPEMEHU, 3aTPA4MBAEMOT0 Ha BBIIIOJIHEHUE TEXHOJIOTMYECKUX IIPOLIECCOB HA CTAHIINH,
HOPMAaTUBHBIM 3HAYEHHMAM HEOO0XOAMMO pa3paboTaTh MEpONPUSATHs, HalpaBICHHbIE Ha
COKpAIlleHWEe  BBIHY)KJIEHHOTO TIPOCTOS BaroHOB B  paMKax  MEXK(QYHKIIMOHAIBLHOTO
B3auMoJieiicTBUs monpa3aeneHuil. s oneHku 3¢Q(eKTUBHOCTH IMpeajsaraeMblX B HayuyHO-
HCCIJIEIOBATENbCKOM paboTe MeponpuaTuil Obul IpeiokeH Kod(pduuueHT 3(PPEeKTUBHOCTH.
JanHblil k03((UIMEHT omnpeAenaéH SMIUPUYECKUM MyTEM C Y4€TOM MHEHMH CHEeIMaIHCTOB-
HKCIEPTOB B UCCIIENYyEMOH 00JIaCTH.

ITo kaxx1oMy U3 IPELyCMOTPEHHBIX MEPOIIPUATHN BEIMYMHA COKPALLIEHHS BBIHYKIEHHOIO
IIPOCTOSI TPAH3UTHBIX BarOHOB, MOJIEKAIUX MTepepabOTKe Ha CTAaHIIMU, IpUBEIeHa B Ta0IHIIe 6.

Tabnuia 6.
CokpailieHre BBIHYKJIEHHOTO TTPOCTOSI BATOHOB TI0 KXKIOMY Mpe/jlaraeMoMy
MEPOIPUATHIO
Coxpaienue
eMeHTBbI pai
HocTurnyras BpeMeHH
BpEMEHH AO OnTHMHU3ALHSA BLINOJTHAEMBIX
; 3¢ pekTHBHOC MPOCTOs
MPoCTOst TEeXHOJOTNYECKHUX MPOIECCOB o
Th,, % BaroHoOB,
COCTaBOB
9acoB
I'apanTuniiHOE ycTpaHeHHE BCEX
KOHCTPYKTI/IBHI)IX HEIOCTAaTKOB,
OtcyTcTBHE
BBIABJICHHBIX IPOU3BOJAUTEIIEM, 0,15 0,642
JIOKOMOTHBOB
0.281 HE3aBHCHUMO OT CPOKa IKCILTyaTalluU
BCIICICTBIC ’ CBoeBpeMeHHas 3aKYIIKa 3aI1aCHbIX
OXXKHMIAHUS UX p Y 0,10 0,428
JacTen
13 Aeto CoOmroieHne HopMaTHBa 000poTa
A p p 0,20 0,856
JIOKOMOTHBA
IIpenycmoTpeHne Ha CTaHIUU
OtcyTcTBHE OTJICNBHBIX IYTEH IS OXKHMIaHUS 0.05 0214
JIOKOMOTHBOB 0.1301 JIOKOMOTHBOB 0€3 3aX0/1a B JICTIO ’ ’
BCJICJICTBUC ’ 3abnaroBpeMeHHOE TUTAHUPOBaHUE 0.10 0.428
OKUIAHUS BX IOJAa4Yl JIOKOMOTHBOB U3 JIETIO ’ ’
H3 JICTIO [lepecMOTp TEXHOIOTHIECKUX 0.05 0214
MapIIpyTOB CJIEIOBaHMs JOKOMOTHBOB ’ ’
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W3 JIETIO
CornacoBaHHBIE AEWCTBUS IEKYPHO- 0.05 0214
JIUCTIETYEPCKOTO ammapaTa ’ ’
[TnanupoBanue paboOThHI
0,10 0,428
JIOKOMOTHBHBIX OpHTaj
Oxuanue a0
abJ1aroBpeMEHHOE BEISIBIICHHE
JIOKOMOTHBHBI 0,131 p
X Gpuraz YXYALIEHUS] COCTOSTHUS 37]0POBbS 0.05 0.214
JIOKOMOTHBHBIX OpUTaJl U UX ’ ’
CBOEBpEMEHHAs 3aMeHa
OddexTuBHOE B3anMOIEHCTBIE
Tpessimenye JIOKOMOTIEBH((;FO JIETIO U 0.10 0.428
BpEMEHH nojipas/ieNeHuii, 06eiy’KuBalomMuX
Harpy3Ki TSTOBBIN ITOJBIKHOM COCTAB
0,122
JIOKOMOTHBHBEI
X Opuraj npu KoHTpob nCoMHUTETHCKOM 0.05 0.214
OTIPAaBIICHUU JUCIMILTAHBI JIOKOMOTUBHBIX OpHraj ’ ’

Pe3y.HBTaT]':>I aHaliu3a II0Ka3ajid, 4YTO IIPpHU MHCIIOJb30BAHUHU HHQ)pOBOﬁ TCXHOJIOT'MH
KOMHCCHUOHHOI'0 CKCMCCAYHOI'0O OCMOTpa BpCMHA obecrneueHus MOC3JHOT'0 COCTaBa TATOBBIM
MNOABUXKHBIM COCTAaBOM II0 CPABHCHUIO C ,I[CﬁCTByIOH.[Cﬁ TEXHOJIOTHEN COKpAaTHJIoCh B 2 pasa, a
BpEMA IPOCTOA TPAH3UTHBIX BAroHOB, IMOJJICKAIIUX nepepa60TKe, Ha TEXHUYECKON CTaHIINU
YMCEHBIINIIOCH COOTBETCTBCHHO Ha 7%.

3AK/IIOYEHUE

Hay4yHo 000cHOBaHO, UTO TEXHUYECKOE COCTOSHUE JKEIE3HOA0POKHOM HHPPaCTpyKTyphI
ABJIIETCS. OCHOBHBIM (DakTOpOM O€30MacHOCTH JBHKEHMSI IO€3/10B U OSKCIUTyaTallMOHHOM
3 PEKTUBHOCTH. Y CTAHOBJIEHO, YTO HEUCIPABHOCTH 3JIEMEHTOB MH(PACTPYKTyphl MPUBOIAT K
HapylIeHUI0 Trpaduka JBHKEHUS I[I0€3710B, CBEPXHOPMATHBHOMY IIPOCTOI0 COCTaBOB Ha
TEXHUYECKHUX CTAHIMAX, a Takke K Hed(h(heKTUBHON OpraHu3aly NepeBo30YHOro mnpouecca. B
CBA3M C OTUM COBEpPILIECHCTBOBAHHE CHUCTEMBl MPOBEACHUS KOMHCCHOHHOIO €XEMECSUYHOTO
0CMOTpa UH(PACTPYKTYPHI ABISETCS BaXKHBIM yCIOBHEM oOecredeHns: 0e30MaCHOCTH JABMKEHHUS.

bbuin BBISBIEHBI OCHOBHBIE HEAOCTAaTKU JACUCTBYIOHIEH (TpaJuIMOHHOMN) TEXHOJIOTHH
KOMHCCHOHHOTO €XKEMECSIUHOTO OCMOTpa. B wacTHocTH, MoOKa3aHO, 4TO paboTa Ha OCHOBE
OyMa)xHOW JOKYMEHTAIlMH, HU3Kasi CKOpOCTh 0OpabOTKM JAHHBIX M BBICOKas 3aBHCHUMOCTH OT
4eJI0BEYECKOro (PakTopa YBEIMUYUBAIOT MPOAOKUTENBHOCTh MPOIEcCca OCMOTPA M MOBBIIMIAIOT
BEPOATHOCTh OMINOOK. J[aHHOE 0OCTOSATENCTBO HETaTMBHO BIIMSIET HAa YBEIMYEHUE BpPEMEHU
IIPOCTOSI TO€3/10B HA TEXHUUYECKUX CTAHLUAX U IPUBOJUT K CHHIKEHHUIO yYaCTKOBOM CKOPOCTH.

O06ocHOBaHBl KOHIENTyalbHbIE MPEUMYIIECTBA HUGPOBU3UPOBAHHON TEXHOJIOTUHU
KOMHCCHOHHOTO  €XEMEeCSYHOro ocMoTpa. Jloka3aHo, 4YTO HCHOJb30BaHHE HHU(POBBIX
MH(OPMALIMOHHBIX CUCTEM, MOOMIIBHBIX YCTPOUCTB, IIEHTPATM30BaHHON 0a3bl JAHHBIX U CPEICTB
MOHUTOPHHTA B PEXUME PEaTbHOI0 BpEMEHH 00eCeyrBaeT TOYHOCTh U MPO3PAYHOCTh OLIEHKU
COCTOSIHUSI HMH(PACTPYKTyphbl, CHM)KAET BIUSHUE 4YeJIOBEYECKOro ¢akTopa M IO3BOJISET
CBOEBPEMEHHO BBISBIISATH OIACHBIE CUTYAIIUH.

bb1 mpoBenéH cpaBHMTENBHBIM aHaIM3 TPAJULMOHHBIX U LUQPOBBIX TEXHOJOTHI.
PesynbraThl aHanusa mokaszaid, yTo LU(POBas TEXHOJIOTUS CYIIECTBEHHO COKpAIaeT BpeMs
IPOBEIEHUSI  OCMOTpa, TMOBBIIAET TOYHOCTh JAHHBIX, OOECHEYMBAET BO3MOYKHOCTh
ABTOMATH3UPOBAHHOTO (OPMUPOBAHMS OTYETHOCTH U  BBIBOJUT YPOBEHb OOECIIEUCHUs
0e30MacHOCTH JBWIKEHUs Ha Oojiee BBICOKMA YpPOBEHb. JTO, B CBOIO OUY€pe/b, CIIOCOOCTBYET
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NPUHSATHIO HAy4YHO OOOCHOBAaHHBIX YIIPABICHUECKUX pelieHHid B cdepe yhpaBieHUs
KEJIe3HOJOPOKHON HHPPACTPYKTYpPOH.

BnusiHre TEXHOJIOTHIT KOMUCCHOHHOTO €XKEMECSYHOTO OCMOTpa Ha IMOKa3aTelid PadoThI
CTaHIMK OBUIO OIIEHEHO C WCIOJh30BAHUEM CTATUCTUYECKUX U KOPPETSIIUOHHBIX METOJIOB.
Pe3ynbTaThl HCCeIOBaHMIA TOKA3aTH HAJTMYUE CHITBHOW B3aMMOCBSI3U MEX/TY TEXHOJIOTHIECKUMHU
HApYIICHUSIMH, OTKa3aMH TEXHUYECKUX CPEACTB M 3aJepKKaMH TOe3I0B. B uacTHOCTH,
YCTQHOBJICHO, YTO BpPEMs IPOCTOSI TPAH3UTHBIX IIOC3/I0B, MOJICKAIIUX TMepepadoTke, Ha
TEXHUYECKUX CTAHIIUSAX HAMPSMYIO CBSI3aHO C KQUeCTBOM OIEHKU COCTOSHUSI HHPPACTPYKTYPHI.

JlokazaHa TeXHUKO-IKOHOMHUYEcKast 3 (HEKTUBHOCTh BHEAPCHHS IIU(PPOBBIX TEXHOJIOTHH.
[To pesynbpratam HCCIIEIOBAHUS YCTAaHOBJIEHO, YTO B YCIOBHSX IHM(PPOBOTO KOMHUCCHOHHOTO
€XKEMECSIYHOTO OCMOTpPA BpeMsi 00eCIIeUeHHsI TIOE3/THOTO COCTaBa TATOBBIM ITOIBUKHBIM COCTABOM
COKpaIaeTcs J0 ABYX pas, a BpeMs MPOCTOSI TPAH3UTHBIX BaroHOB, MOJIJICKAIINX TepepadoTKe,
HA TEXHMYECKUX CTAHIMSIX B CpeaHEM yMeHbInaeTrcs Ha 7%. OTO MOATBEpXKIaeT
1eJIeCO00Pa3HOCTh BHEAPEHUS ITU(POBBIX TEXHOJIOTUHN JIJIsI TOBBIIICHHS O€301TaCHOCTH JIBFKCHUS
MI0€3]I0B U YJYUIIICHUS SKCIUTyaTallMOHHBIX TIOKa3aTeNel jKelIe3HOA0POKHOTO TPAHCIIOPTA.

Cnmcok MCnoJib30BaHHOM JINTEPATYPbI

1. O‘zbekiston Respublikasining “Temir yo‘l transporti to‘g‘risida”gi 2024-yil 27-noyabrdagi
1006-son Qonuni.

2. O‘zbekiston Respublikasi Vazirlar Mahkamasining 2012-yil 4-iyuldagi “Texnik jihatdan
foydalanishda temir yo‘l transporti xavfsizligi to‘g‘risida”gi umumiy texnik reglamentni
tasdiqlash haqidagi 192-son garori.

3. ABeppsHoBa O.A. OOOCHOBaHME METOAOB SKOHOMHMYECKOH OLEHKH O€30MacHOCTH
KEJIE3HOIOPOKHBIX MEPEBO30K B CHCTEME YIpaBlIeHUs KadyecTBOM: Jluccepranus KaHIuaaT
skoHOMMUecKuX Hayk. MockBa: MI'VIIC. —2016. — 123 c.

4. Onennesud B.A. MeTtonnueckoe U MporpaMMHOE oOecrieueHre aHainn3a v MPOrHO3UPOBAHUS
0€30MacCHOCTH  (DYHKLIMOHUPOBAHHUS  IMOACHUCTEM  JKEJIE3HOJOPOKHOTO  TPaHCIOpTa:
Huccepranus kanauaat texundeckux Hayk. Upkyrck: Upl'VIIC. —2014. — 180 c.

5. OnunoBuy H.A. Pa3paboTka MeTOIOB OLEHKM YPOBHS O€30MacCHOCTH KaK MEXaHH3Ma
MIOBBIIIIEHUS KadecTBa MepeBo30kK: Jluccepraus KaHAuIaT dKOHOMUYECKHX HayK. MIpKyTCK:
HpI'YIIC. —2014. - 156 c.

6. MakcumoBa M.H. Ilobimenne 3¢hpexTUBHOCTH OpraHU3aliy MOE3/IHON padoThl C yYeTOM
HA/IeKHOCTH BOCHPUATHS pacnopsbkeHuil: Jluccepranus KaHIUAAaT TEXHUYECKUX HAyK.
ExarepunOypr: YpI'YIIC. - 2013. - 121 c.

7. Abduraxmanov A.A., Xusenov O°.0O‘., Abduraxmanova K.A. Temir yo’l transporti
infratuzilmalarining holatini kompleks baholash // The Scientific journal of vehicles and roads
-2023. - Issue 2, 125-135.

8. Abduraxmanov A.A., Xusenov O‘.O°. Temir yo‘l transportida harakat xavfsizligi talablarining
buzilishlari tahlili // Buxoro muhandislik texnologiya instituti. Fan va texnologiyalar
taraqqiyoti. [lmiy - texnikaviy jurnal. 4-son, - 2023. 117-122.

9. Xusenov O°.0°., Suyunbaev Sh.M., Xudayberganov S.K., Toxtaxodjaecva M.M. Temir yo‘l
stansiyasi infratuzilmasini rivojlantirishning iqtisodiy samaradorligini aniqlash usuli //
Mashinasozlik ilmiy-texnika jurnali. - 2022. - 3-son. - S. 101-116.

10. Suyunbayev, S., Khusenov, U., Khudayberganov, S., Jumayev, S., & Kayumov, S. (2023,
August). Improving use of shunting locomotives based on changes in infrastructure of railway
station. In E3S Web of Conferences (Vol. 365, p. 05011).

-84 -



Monongoi crieluaaucT

Young specialist
JKac mamaH 7
Yosh mutaxassis

September 2023
ISSN: 2791-3651

&
- ‘/. Volume 2 | Issue 18 |
JM _
@

11.

12.

13.

14.

15.
16.
17.

Yusupov, A., Boltaev, S., Khudayberganov, S., & Toxtakxodjaeva, M. (2023). Improvement
of accident prevention measures in cases of spontaneous derailment of railway rolling stock.
In E3S Web of Conferences (Vol. 365, p. 05010). EDP Sciences.

S.Jumayev, S.Khudayberganov, O.Achilov and M.Allamuratova, “Assessment criteria for
optimization of parameters affecting to local wagon-flows at railway sites,” in E3S Web of
Conferences, Jun. 2021, vol. 264, p. 05022, doi: 10.1051/e3sconf/202126405022.
R.Rakhmanberdiev, A.Gulamov, M.Masharipov & D.Umarova (2022, June). The
digitalization of business processes of railway transport of the Republic of Uzbekistan. In AIP
Conference Proceedings (Vol. 2432, No. 1, p. 030111). AIP Publishing LLC.
https://doi.org/10.1063/5.0091195

A.Gulamov, M.Masharipov & K.Egamberdiyeva (2022, June). Planning of new transit
corridors-New opportunities for the development of transit in Uzbekistan. In AIP Conference
Proceedings (Vol. 2432, No. 1, p. 030019). AIP Publishing LLC.
https://doi.org/10.1063/5.0090833.

O’zbekiston Respublikasi Milliy statistika qo‘mitasining rasmiy veb-sayti https://stat.uz/uz.
Xalgaro temir yo°l ittifoqining xavfsizlik ma'lumotlari bazasi https://safetydb.uic.org/.
Mesx1yHapOAHBIN COI03 JKeNe3HbIX gopor https://ru.wikipedia.org/.

-85-


https://doi.org/10.1063/5.0090833
https://safetydb.uic.org/

Young specialist J September 2023

Kac Maman 7 ISSN: 2791-3651
Yosh mutaxassis

Monogou cneuanucT ®
5 o . ‘/( Volume 2 | Issue 18 |
M
@

COJAEPXAHUE
Israilova Kh.M.
The economic importance of the fruit and vegetable industry in the development of the
COUNLTY S CCOMOMMY .....eeeuereeeniteeeiteeeeteeenereessreesseeesnseeessseeessseesssseessnseesnsseesnnseesnsseesnsseesnnseesnnne 3
SIxsieB B.C.
XapakTepucTUKa KOPMOBBIX J00aBOK OTEYECTBEHHOTO IMPOU3O0JCTBA JJISI OOCCICUCHHSI
MOJTHOIICHHOCTH parroHOB B WHTCHCU(PUKAITUN Ty CTBIHHO-TTACTOUIITHOTO
YKUBOTHOBOJICTBA B YCIIOBHSIX Y 30CKHCTAHA. ....cuveveeneeereenseesseeseenseesesseesseessesssessesssesssessesssens 7
Xolbayev F.U., Mahmudova K.S.
Metaphor analysis and its features in text INgUistics...........covviiiiiiiiiiiiiiiiiieenenn.. 19

Xurshidbek E., Dilshod M., Dilnoza 1., Hamza T., Jalilov M.
Di (para-aminofenil-1,3,4-oksadiazoltion-2) gossipolning saratonga nisbatan biologik
faolligini nazariy baholash..............ooii i 23

Abduraxmanov A.A., Xusenov O°.0¢., Abduraxmanova K.A.
Temir yo‘l transportida harakat xavfsizligi talablarining buzilish hodisalairning tahlil
hamda infratuzilma holatini kompleks baholash uslubiyoti.................c.cccceviiivnieneen. 27

Coaues T.C., Muxaesa /I.b.
O} dexTUBHOCTh 3aMEHBI JABYX MaHEBPOBBIX JOKOMOTHBOB B OJHY B YCIOBHUSAX CIaja
OOBEMA TIEPEBOBOK ... eeuteenttenteenteente et entteanteeteeaneeenemireenieeesnseeessseeessseesssseessssaenns 3O

Soy V.M., Mukhammadiev N.R., Abdullayeva D.F.
Production history and distinguishing properties of non-autoclave aerated concrete......... 45

Myxuaaunos O.0.
CoBepIIeHCTBOBAaHHE METOJIa aBTOMATUYECKOM YCTAaHOBKM MapUIpyTOB I0€3[10B Ha
JMHENHBIX MyHKTaX B LIEHTPAIU30BAHHOU JUCTIETUEPCKOM CUCTEME. .. uveuvenneeneennennnn 50

Ilepmyxamenos Y.3., I'yniomos /1.
TeopeTnueckuil aHalu3 ydeTa HEOJAHOPOJHOCTU TOJS YCKOPEHHUH NpU CEHMCMUYECKOM
BO3JECHUCTBUU HA ITPOTAKEHHBIE COOPYIKECHMM . . .« neeeeenntteennnteeentteentaeeeaieeeanneeanns 58

AOnypaxmMaHoB A.A.
TexHonoruu MpOBEIEHUSI KOMHCCHUOHHBIX €KEMECSYHBIX MPOBEPOK HHPPACTPYKTYpPbI
HKEIIEZHOIOPOIKHOTO TPAHCIIOPTA. .. evtentententetentent ettt ateat et eteatet et eteaaeeeneenenan 70



SJIEKTPOHHBI HAYUHBIN )XYPHAJI
«Mosiodou cneyuanucmy»

www.mspes.kz

CBUIETENBCTBO O TOCTAHOBKE HA yY€T MEPUOIUYECKOr0 IMeYaTHOTO U3/IaHuUs,
MH(POPMAITMOHHOTO areHTCcTBa U cereBoro m3aanus Di Ne KZ26VPY 00048061
ot 15 ampens 2022 1.

Peoaxkuuonnasn konnezusn:
Inasnwiti peoakmop. Cyronbaes LLI.M., 0okmop mexHuueckux Hayk, npogeccop
Ynenwvt pedxonnecuu: Apunos H.M., 0okmop mexuuueckux Hayx, npogheccop
Maxamamanuee U.M., doxmop mexnuueckux Hayx, npogeccop
Loti B.M., 0okmop mexHuueckux Hayx, npogheccop
Ilpumosa A.X., 0okmop mexnuueckux Hayx, npogheccop
bepoumypamos M K., kanouoam guzuxo-mamemamuyeckux Hayk, npogeccop
Tenebaes I'.T., 0okmop ¢hunocoghckux nayk, npogheccop
Cayxanos JK.K., 00kmop 3KOHOMUYECKUX HAYK, npogheccop
Taoswcueynosa I'.O., dokmop nedazo2uueckux HayK, OOYeHm
Kobynos K. P., kanouoam mexnuueckux Hayx, npogeccop
Unvsacos A.T., kanoudam mexnuveckux Hayk (PhD), npogeccop
Xyoatibepeanos C.K., kanoudam mexnuueckux Hayk, npogheccop
bonmaes C.T., kanoudam mexHuyecKux Hayx, 0OyeHm
Mawapunos M.H., kanoudam mexuuyeckux Hayk (PhD), doyenm
Amanouxoe M.A., kanouoam mexHuvecKux Hayx, OOYeHm
bymynos J[.b., kanouoam mexuuyecxux nayx (PhD), doyenm
Acamamounog M.O., kanouoam mexuuyeckux Hayk (PhD), ooyenm
Kymaes LLLEF., kanoudam mexuuyecxkux Hayk (PhD, ooyenm
Kuoupbaes b.1O., kanouoam mexnuueckux nayx (PhD), ooyenm
Kuoupbaes b.1O., kanouoam mexnuueckux nayx (PhD), ooyenm
Myxammaoues H.P., kanouoam mexuuueckux Hayx (PhD)
Xycenos V.V., kanouoam mexnuuecxux nayx (PhD)
bypues [11.X., kanouoam mexuunecxkux nayx (PhD)
Typeaes )K.A., kanoudoam mexnuueckux Hayk (PhD), ooyenm
Hacupos U.3., kanouoam mexnuueckux nayx (PhD), doyenm
Cabypos X.M., kanouoam mexnuueckux nayx (PhD), doyenm
Ilypxanamounos A.11., kanouoam mexnuueckux nayx (PhD)
THaxpamournos A.A., kanoudam mexuuyeckux Hayk (PhD)
Aounosa H.J[., kanouoam mexuuueckux Hayk (PhD)
Typeynoaesa JK.P., kanouoam mexnuueckux nayx (PhD)
lnexees JK.K., kanouoam apxumexmypHuix Hayk (PhD), ooyenm
Muvipzamaes C.M., kanoudam sxonomuueckux nayx (PhD)
Ewnuszoe P.H., kanouoam sxonomuuecxux nayx (PhD), doyenm
IDbicymanosa A.b., kanHouoam 3KOHOMUYECKUX HAVK, OOYEHM
Kacumos C.C., kanouoam 5KOHOMUYECKUX HAYK, OOYEHM
Omonos B.H., kanoudam 3KOHOMUHECKUX HAYK, OOYEHM
Paumos I'.@., kanouoam nedazocuyeckux HayK, 0oyeHm
Tunaeg D.P., kKaHOudam ucmopuyeckux HayK, 0OyeHm
Cyionosa 3.C., KaHOuoam ceibCKOX03AUCNEEHHBIX HAYK
AHxsees b.C., kanoudam cenbCKoX035UCMBEeHHbIX HAYK
Arybos M./[., 00kmop buonocuyeckux Hayk, Cmapuiull Hay4Hvlli COmpyOHUK
Paxumos 3.K., kanouoam meouyuncxux nayx (PhD), ooyenm
Typaesa @.A., kanouoam meduyurncxux nayx (PhD), ooyenm
Kapaxynos H.M., cmapwuii npenodasamens

OtB. pea. III.M. Cyon6aes

Beimyck Ne2 (18) (centadps 2023). Caiit: https://mspes.kz
UII «Hcakxosa Y. M.». Pecnyonuxa Kazaxcman, e. Hyp-Cyaman, 2023


http://www.mspes.kz/
https://mspes.kz/

	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\1-2 бетлари.docx‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\maqolalar\1. Исраилова Хикоят Мусакуловна (3-6).pdf‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\maqolalar\2. Яхяев Бахтиёр Садуллаевич (7-18).pdf‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\maqolalar\3. Xolbayev Farrux Uskanovich  (19-22).pdf‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\maqolalar\4.XURSHIDBEK ESHKULOV (23-26 ).pdf‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\maqolalar\5. Abduraxmanov A’zam Abdulxaevich  (27-37).pdf‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\maqolalar\6. Солиев, Михаева (38-44).pdf‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\Содержания.doc‎
	‎D:\Document\Scientific date\молодой специалист журнал\Jurnal sonlari\Volume 2\Issue 18\Выходные_данные_1_от_сентябрь_2023_года_Редколлегия_янги_сайт.doc‎

